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Thesis Abstract 

This thesis describes the development of allosteric and bitopic molecular tools for the M1 

muscarinic acetylcholine receptor (M1 mAChR), a potential therapeutic target for the 

treatment of cognitive deficits experienced in central nervous system (CNS) disorders. 

Chapter 1 presents a comprehensive review article that provides a rationale for targeting the 

M1 mAChR and an account of the M1 mAChR-selective allosteric and bitopic ligands that 

have emerged to date. The perspective at the end of Chapter 1 highlights the ongoing 

complexities encountered in the advancement of allosteric and bitopic ligand drug discovery. 

This perspective serves as a basis for the research undertaken in this thesis, as we contend 

that the development of molecular tools that are able to serve as structural and functional 

probes may contribute to the resolution of these complexities. 

Chapters 2 and 3 describe the synthesis and pharmacological evaluation of a panel of 

putative irreversible allosteric ligands based on the structure of benzyl quinolone carboxylic 

acid (BQCA), the first reported orally-bioavailable M1 mAChR allosteric ligand exhibiting 

absolute subtype selectivity. From this research, an electrophilic irreversible allosteric ligand 

MIPS1262 (11, Chapter 2) and a photoactivatable irreversible allosteric ligand MIPS1455 (4, 

Chapter 3), were developed, affording novel molecular tools for further probing allosteric 

interactions at the M1 mAChR. 

Chapter 4 details the development of novel putative bitopic ligands for the M1 mAChR, 

including the selection of the constituent ligands (iperoxo and BQCA), the design and 

synthetic incorporation of linkers into their respective structures, and the synthesis and 

preliminary pharmacology of two putative bitopic ligands (33a and 44, Chapter 4). Such 

ligands may prove useful in investigating specific structural and functional hypotheses at the 
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M1 mAChR, in addition to presenting as a prospective therapeutic approach for the treatment 

of cognitive deficits. 

In Chapter 5, known BQCA analogues exhibiting improved properties compared to the 

parent molecule were synthesized and subjected to more detailed pharmacological techniques 

and analysis than have been previously reported. Briefly, we demonstrate that it may be 

possible to introduce structural modifications into allosteric ligands to specifically ‘fine-tune’ 

individual pharmacological properties and use such molecules as in vitro and in vivo tools to 

delineate the requirements for optimal therapeutic effect without side effects.  

A diverse toolbox of ligands were synthesized and pharmacologically validated for use in 

future studies of the M1 mAChR. A discussion of potential directions for future research is 

provided in Chapter 6. 
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Thesis Overview and Aims 

G protein-coupled receptors (GPCRs), as facilitators of intercellular chemical 

communication and major mediators of biological function, have been of significant 

therapeutic interest for decades, and account for the largest proportion of all pharmaceutical 

targets. One of the many breakthroughs to result from the extensive study of GPCR structure 

and function is the wide recognition that, in addition to the orthosteric site traditionally 

targeted by drug discovery programs, potentially all GPCRs contain topographically-distinct 

allosteric binding sites that can be targeted by novel therapeutic agents. Purely allosteric 

ligands and bitopic ligands (ligands capable of interacting with both the orthosteric and 

allosteric site simultaneously) have the potential to elicit a more fine-tuned, highly selective 

response than their purely orthosteric counterparts, and are hence avidly pursued by drug 

discovery programs.  

One of the prototypical Family A GPCRs for which allosteric and bitopic ligands have 

been identified is the M1 muscarinic acetylcholine receptor (mAChR); a target of therapeutic 

interest for the treatment of the cognitive deficits associated with neurodegenerative disorders 

such as Alzheimer’s disease and schizophrenia. The prospective therapeutic utility of M1 

mAChR activation for enhanced cognitive function has been extensively validated in a vast 

number of in vitro and in vivo studies utilising orthosteric, allosteric and bitopic ligands 

(reviewed in Chapter 1). Despite this, our understanding of the precise mechanisms by which 

allosteric and bitopic ligands interact with the M1 mAChR and elicit their unique binding and 

functional profiles remains limited; a factor that is likely slowing their development into 

clinically-viable drug candidates. The aim of the research described in this thesis is to 

synthesize and pharmacologically evaluate a range of molecular tools that may be employed 

to advance our understanding of allosteric and bitopic interactions with the M1 mAChR.  
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Chapter 1 

Chapter 1 contains a published review article (Davie et al. (2013), ACS Chemical 

Neurosci., 4 (7), 1026-1048). The aim of Chapter 1 is to provide background and context to 

the research undertaken in this thesis. This review contains a detailed summary of the 

cholinergic hypothesis of memory dysfunction, the role of the M1 mAChR in cognition, the 

prospective utility of targeting the M1 mAChR for the treatment of Alzheimer’s disease and 

schizophrenia, and the progress made in the development of allosteric and bitopic ligands for 

the M1 mAChR. This review also affords a rationale for the research undertaken in this thesis 

by highlighting the endemic challenges hampering researchers in this field; complexities 

associated with screening, optimizing and classifying allosteric and bitopic ligands that the 

development of novel pharmacological tools may aid in resolving. Specifically, Chapters 2 

and 3 describe novel affinity labels that may be employed in structural studies of the M1 

mAChR, potentially leading to more informed optimization of putative clinical candidates. 

Such tools may also aid classification of mAChR ligands for which the binding mode is 

unknown. Chapter 4 details the development of putative bitopic M1 mAChR ligands; 

outlining an experimental method for rational design, optimization, and classification that 

may be applied to the engineering of putative bitopic molecules for any GPCR with 

established orthosteric and allosteric ligands. Finally, Chapter 5 demonstrates how applying a 

more in-depth screening approach to known ligands can uncover novel ligand properties that 

may be leveraged to further probe and understand GPCR activation.  

 

Chapters 2 and 3 

Chapters 2 and 3 detail the development of affinity labels designed to bind irreversibly to 

an M1 mAChR allosteric site. Since their initial introduction in the 1960s, affinity labeling 
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techniques have found extensive utility in the study of protein structure, function, 

localization, dynamics and interaction with ligands both in vitro and in vivo. Affinity labeling 

at mAChRs has largely involved singly-labeled orthosteric ligands containing either mustard 

functionalities that cyclise at 37 °C to form a reactive aziridinium ion, or azide functionalities 

that require photoactivation to form a reactive nitrene, before covalently interacting with the 

receptor. Such ligands have been useful for elucidating the functional role of individual 

mAChR subtypes,1 determining the structural basis of ligand binding,2-4 investigating the 

effects of prolonged mAChR activation/desensitization in vitro and in vivo,5-7 confirming the 

binding site of other, reversible ligands,8 and aiding GPCR crystallization.9 

The overall aim of Chapters 2 and 3 was to develop the first irreversible allosteric ligands 

for a mAChR with the potential to open up novel investigative opportunities for the study of 

the M1 mAChR and to provide proof-of-concept for applying this approach at other GPCRs. 

Chapter 2 contains a published article (Davie et al. (2014), J. Med. Chem., 57 (12), 5405-

5418) describing the synthesis and pharmacological evaluation of four putative electrophilic 

irreversible allosteric M1 mAChR ligands, based on the structure of BQCA. Utilising in vitro 

radioligand binding and ERK1/2 phosphorylation assays, we found that the allosteric binding 

and functional properties of BQCA were preserved to varying extents in all four analogues 

and that one analogue, MIPS1262 (11), is binding irreversibly to the M1 mAChR. Appendix 2 

contains a selectivity study demonstrating that MIPS1262 binds to all five mAChR subtypes, 

losing the high subtype selectivity of the parent molecule BQCA. Chapter 3 contains a 

published article (Davie et al. (2014),  ACS Chem. Neurosci., in press) detailing the synthesis 

and pharmacological evaluation of a photoactivatable irreversible allosteric M1 mAChR 

ligand, MIPS1455 (4); also based on the structure of BQCA. Similar experiments to that 

performed in Chapter 2 indicate that this ligand is interacting irreversibly with the receptor. 
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Furthermore, a mAChR selectivity study performed with MIPS1455 reveals that, unlike the 

inherently reactive MIPS1262, MIPS1455 appears to retain the high subtype selectivity of the 

parent molecule BQCA (Appendix 3); thereby informing the nature of the studies in which 

these ligands may be applied. Such ligands may be utilized in a range of experiments 

including (photo)affinity-labeling, proteolytic peptide mapping, and crystallographic studies, 

which may enable us to elucidate the binding site and critical pharmacophoric features of 

BQCA’s allosteric interaction with the M1 mAChR, as well as examine the binding and 

functional impact of prolonged M1 mAChR allosteric site occupation and of conformationally 

-constraining a GPCR with an irreversible allosteric ligand. 

 

Chapter 4 

Whilst Chapters 2 and 3 describe the development of irreversible affinity labels capable of 

binding covalently to the M1 mAChR, Chapter 4 will illustrate how established reversible 

ligands may be covalently linked together, resulting in the generation of novel bitopic 

molecules that may serve as structural and pharmacological probes to advance our 

investigation of GPCRs. To date, bitopic ligands for the M1 mAChR have been uncovered as 

a result of more detailed pharmacological analyses of ligands previously classified as either 

purely orthosteric or purely allosteric. However, the process of rationally designing bitopic 

ligands by the covalent linkage of known orthosteric and allosteric ‘building blocks’ has been 

successfully applied at the M2 mAChR.  

The aim of Chapter 4 was to apply a rational design approach to the development of 

putative bitopic ligands for the M1 mAChR. Following selection of the constituent ligands, 

the highly potent, non-selective mAChR orthosteric agonist iperoxo and positive allosteric 

modulator BQCA, we confirmed a high degree of positive cooperativity between these two 
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ligands and demonstrate the feasibility of introducing linkers of varying lengths into select 

positions using novel analogues of both ligands. Synthesis and preliminary pharmacological 

evaluation of two putative bitopic molecules was completed, though a bitopic mechanism of 

action is yet to be confirmed. Pending future work, these compounds may be used to probe 

receptor subtype selectivity, investigate G protein-coupling specificity, manipulate 

conformational transitions and achieve graded receptor activation, as well as serving as 

templates for putative therapeutic leads. 

 

Chapter 5 

In Chapters 2, 3 and 4 we describe how known orthosteric and allosteric ligands of a GPCR 

can be synthetically modified in order to generate molecules that may afford novel advances 

in our understanding of the structural and functional interaction of ligands with their 

receptors. Chapter 5 briefly investigates how higher potency analogues of the positive 

allosteric modulator BQCA that are none-the-less suboptimal clinical candidates may still 

prove to be effective pharmacological tools if more detailed experiments are performed to 

unmask this potential. We reveal that the higher potency of some of these analogues can be 

accounted for by the enhancement of a single pharmacological parameter, but that, between 

analogues, this pharmacological parameter can vary. This offers the opportunity to examine 

the effect of selectively “dialing up” individual properties of allosteric ligands in both an in 

vitro and in vivo setting, potentially providing insight into the optimal balance of properties 

required to achieve a therapeutic effect without toxicity. 

 

 

17



  

 
 

 
 

Chapter 6 

Chapter 6 aims to conclude and provide a discussion of potential future directions for the 

research undertaken in this thesis. 

 

References 

 (1) Ehlert, F. J. (1996) The Interaction of 4-DAMP Mustard with Subtypes of the Muscarinic 

Receptor. Life Sci., 58, 1971-1978. 

 (2) Spalding, T. A., Birdsall, N. J. M., Curtis, C. A. M. and Hulme, E. C. (1994) 

Acetylcholine Mustard Labels the Binding Site Aspartate in Muscarinic Acetylcholine 

Receptors. J. Biol. Chem., 269, 4092-4097. 

 (3) Ilien, B., Mejean, A. and Hirth, C. (1989) New Photoaffinity Labels for Rat Brain 

Muscarinic Acetylcholine Receptors. Biochem. Pharmacol., 38, 2879-2887. 

 (4) Karton, Y., Baumgold, J., Handen, J. S. and Jacobson, K. A. (1992) Molecular Probes for 

Muscarinic Receptors: Derivatives of the M1-Antagonist Telenzepine. Bioconjugate Chem., 

3, 234-240. 

 (5) Crocker, A. D. and Russell, R. W. (1990) Pretreatment With an Irreversible Muscarinic 

Agonist Affects Responses to Apomorphine. Pharmacol. Biochem. Behav., 35, 511-516. 

 (6) Ehlert, F. J., Jenden, D. J. and Ringdahl, B. (1984) An Alkylating Derivative of 

Oxotremorine Interacts Irreversibly with the Muscarinic Receptor. Life Sci., 34, 985-991. 

 (7) Overstreet, D. H., Booth, R. A. and Jenden, D. J. (1988) Effects of an Irreversible 

Muscarinic Agonist (BM123) on Avoidance and Spontaneous Alternation Performance. 

Pharmacol. Biochem. Behav., 31, 337-343. 

 (8) Suga, H., Figueroa, K. W. and Ehlert, F. J. (2008) Use of Acetylcholine Mustard to Study 

Allosteric Interactions at the M2 Muscarinic Receptor. J. Pharmacol. Exp. Ther., 327, 518-

528. 

 (9) Kruse, A. C., Ring, A. M., Manglik, A., Hu, J., Hu, K., Eitel, K., Hubner, H., Pardon, E., 

Valant, C., Sexton, P. M., Christopoulos, A., Felder, C. C., Gmeiner, P., Steyaert, J., Weis, 

W. I., Garcia, K. C., Wess, J. and Kobilka, B. K. (2013) Activation and Allosteric 

Modulation of a Muscarinic Acetylcholine Receptor. Nature, 504, 101-106. 

18



  

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Chapter One 
 

 

 

 

 

 

 
 

19



  

 
 

 
 

Declaration for Thesis Chapter 1 

 
The introduction presented in Chapter 1 is published as the following the paper:  

Davie, B.J., Christopoulos, A., Scammells, P.J. (2013), Development of M1 mAChR Allosteric 

and Bitopic Ligands: Prospective Therapeutics for the Treatment of Cognitive Deficits, ACS 

Chemical Neuroscience, 4 (7), 1026-1048. Permission to reprint this publication for the 

purpose of this thesis was granted by ACS Publications. 

 

Declaration by candidate 

 

In the case of Chapter 1, the nature and extent of my contribution to the work was the 

following: 

Nature of 

contribution 

Extent of 

contribution (%) 

All literature research. Main author of the manuscript. 

 

85% 

 

The following co-authors contributed to the work. If co-authors are students at Monash 

University, the extent of their contribution in percentage terms must be stated: 

Name Nature of contribution Extent of contribution 

(%) for student co-

authors only 

Arthur 

Christopoulos 

Co-author of manuscript.  

Peter J. 

Scammells 

Co-author of manuscript.  

 

The undersigned hereby certify that the above declaration correctly reflects the nature and extent of 

the candidate’s and co-authors’ contributions to this work.  

Candidate’s 

Signature 

 Date 

 

Main 

Supervisor’s 

Signature 

 Date 

20

25/02/15

25/02/15



3K[KQTURKSY TL ;& R02N? 0QQTXYKWOI GSJ 1OYTUOI 9OMGSJX/
>WTXUKIYO[K ANKWGUKZYOIX LTW YNK AWKGYRKSY TL 2TMSOYO[K 3K!IOYX

$5/*2* '" &*9/-!#!" #57.85 %.5/673438036!!!# *2, (-7-5 '" )+*11-006!!"

"FZY^X^cVa <]Zb^hign VcY #=gj\ =^hXdkZgn ;^dad\n% FdcVh] Bchi^ijiZ d[ I]VgbVXZji^XVa LX^ZcXZh% FdcVh] Nc^kZgh^in% ,1* KdnVa
IVgVYZ% IVg`k^aaZ OB< ,).+% 9jhigVa^V

01=><02>/ L^cXZ i]Z X]da^cZg\^X ]nedi]Zh^h d[ bZbdgn Ynh[jcXi^dc lVh
!ghi gZedgiZY% ZmiZch^kZ gZhZVgX] Z"dgih ]VkZ [dXjhZY dc ZajX^YVi^c\ i]Z
bZX]Vc^hbh Wn l]^X] i]^h ^cig^XViZ hnhiZb Xdcig^WjiZh id i]Z gZ\jaVi^dc d[
egdXZhhZh hjX] Vh aZVgc^c\% bZbdgn% VcY ]^\]Zg ZmZXji^kZ [jcXi^dc' LZkZgVa
X]da^cZg\^X i]ZgVeZji^X iVg\Zih [dg i]Z igZVibZci d[ Xd\c^i^kZ YZ!X^ih% ehnX]di^X
hnbeidbh% VcY i]Z jcYZgan^c\ eVi]de]nh^dad\n d[ cZjgdYZ\ZcZgVi^kZ
Y^hdgYZgh% hjX] Vh 9ao]Z^bZg!h Y^hZVhZ VcY hX]^ode]gZc^V% ]VkZ h^cXZ ZbZg\ZY'
<a^c^XVaan VeegdkZY Ygj\h cdl Zm^hi [dg hdbZ d[ i]ZhZ iVg\Zih4 ]dlZkZg% i]Zn
Vaa bVn WZ Xdch^YZgZY hjWdei^bVa i]ZgVeZji^Xh ^c i]Vi i]Zn egdYjXZ
jcYZh^gVWaZ d"&iVg\Zi VXi^k^in aZVY^c\ id h^YZ Z"ZXih% [V^a id VYYgZhh i]Z l^YZ
kVg^Zin d[ hnbeidbh VcY jcYZgan^c\ eVi]de]nh^dad\n i]Vi X]VgVXiZg^oZ i]ZhZ
Y^hdgYZgh% VcY(dg V"dgY a^iiaZ id cd i]ZgVeZji^X Z"ZXi ^c hjWhZih d[ eVi^Zci
edejaVi^dch' 9 egdb^h^c\ iVg\Zi [dg l]^X] i]ZgZ VgZ egZhZcian cd VeegdkZY
i]ZgVe^Zh ^h i]Z F* bjhXVg^c^X VXZinaX]da^cZ gZXZeidg "F* b9<]K#' =Zhe^iZ Vk^Y ^ckZhi^\Vi^dc% YZkZadebZci d[ V\Zcih i]Vi
hZaZXi^kZan VXi^kViZ i]^h gZXZeidg k^V i]Z dgi]dhiZg^X h^iZ ]Vh WZZc ]VbeZgZY Wn i]Z ]^\] hZfjZcXZ ]dbdad\n d[ i]Z W^cY^c\ h^iZ
WZilZZc i]Z !kZ bjhXVg^c^X gZXZeidg hjWineZh VcY i]Z l^YZ Y^hig^Wji^dc d[ i]^h gZXZeidg [Vb^an ^c Wdi] i]Z XZcigVa cZgkdjh
hnhiZb "<GL# VcY i]Z eZg^e]Zgn' AZcXZ% V eaZi]dgV d[ a^\VcYh iVg\Zi^c\ aZhh higjXijgVaan XdchZgkZY VaadhiZg^X h^iZh d[ i]Z F*

b9<]K ]VkZ WZZc ^ckZhi^\ViZY' M]^h KZk^Zl V^bh id ZmeaV^c i]Z gVi^dcVaZ WZ]^cY VaadhiZg^XVaan iVg\Zi^c\ i]Z F* b9<]K%
XdbegZ]Zch^kZan hjbbVg^oZ VcY Xg^i^XVaan ZkVajViZ i]Z F* b9<]K VaadhiZg^X a^\VcY a^iZgVijgZ id YViZ% ]^\]a^\]i i]Z X]VaaZc\Zh
^c]ZgZci ^c VaadhiZg^X a^\VcY ^ckZhi^\Vi^dc i]Vi VgZ ^beZY^c\ i]Z^g Xa^c^XVa VYkVcXZbZci% VcY Y^hXjhh ediZci^Va bZi]dYh [dg
gZhdak^c\ i]ZhZ ^hhjZh'

64@?8<3=/ 9% N.0K>! DMMPSTHRLF MLJDOGS! .MYKHLNHR!S GLSHDSH! SFKLYPQKRHOLD! FPJOLTLVH GH!FLTS! NHNPRX

M ]Z bjhXVg^c^X VXZinaX]da^cZ gZXZeidg "b9<]K# [Vb^an ^h V
\gdje d[ g]dYdeh^c&a^`Z "?Vb^an 9# @ egdiZ^c&XdjeaZY

gZXZeidgh "@I<Kh# Xdch^hi^c\ d[ !kZ Y^hi^cXi hjWineZh F*"F.'
9Xi^kVi^dc d[ i]Z F*% F,% VcY F. gZXZeidg hjWineZh eg^bVg^an
gZhjaih ^c Xdjea^c\ id i]Z @f(** [Vb^an d[ @ egdiZ^ch% VXi^kVi^dc
d[ e]dhe]da^eVhZ < "IE<#% gZaZVhZ d[ ^cdh^ida&*%-%.&ig^&
he]dhe]ViZ "BI,#% VcY hjWhZfjZci bdW^a^oVi^dc d[ ^cigVXZaajaVg
XVaX^jb <V+$' 9Xi^kVi^dc d[ i]Z F+ VcY F- gZXZeidg hjWineZh
eg^bVg^an gZhjaih ^c Xdjea^c\ id i]Z @^(d [Vb^an d[ @ egdiZ^ch%
^c]^W^i^dc d[ VYZcnaViZ XnXaVhZ "9<#% gZYjXi^dc ^c XnXa^X 9FI
"X9FI#% VcY V YZXgZVhZ ^c cZjgdigVchb^iiZg gZaZVhZ k^V i]Z
WadX`V\Z d[ kdaiV\Z&\ViZY XVaX^jb X]VccZah "?^\jgZ *#' M]ZhZ
eVi]lVnh gZegZhZci V \ZcZgVa^oZY k^Zl d[ ZVX] gZXZeidg!h
Xdjea^c\ XVeVX^in% Vh Vaa !kZ hjWineZh XdjeaZ id V WgdVYZg gVc\Z
d[ @ egdiZ^c& VcY cdc&@ egdiZ^c&bZY^ViZY h^\cVa^c\ VcY
gZ\jaVidgn eVi]lVnh%* jai^bViZan aZVY^c\ id i]Z gZ\jaVi^dc d[
ZconbZh VcY cZjgdigVchb^iiZgh Xg^i^XVa [dg ^ciZgXZaajaVg
X]Zb^XVa Xdbbjc^XVi^dc VcY W^dad\^XVa [jcXi^dc' Bc V WgdVYZg
bdaZXjaVg hZchZ% i]^h Y^kZgh^in ^h aVg\Zan [VX^a^iViZY Wn i]Z VW^a^in
d[ @I<Kh id VYdei V gVc\Z d[ Xdc[dgbVi^dcVa hiViZh i]Vi XVc
aZVY id Y^hi^cXi [jcXi^dcVa djiXdbZh'+

M]Z gZaVi^kZ Y^hig^Wji^dc d[ i]Z !kZ b9<]K hjWineZh ^c Wdi]
i]Z <GL VcY eZg^e]ZgVa i^hhjZh lVh ZajX^YViZY Wn bKG9
]nWg^Y^oVi^dc VcY ^bbjcdXnidX]Zb^XVa bZi]dYh',%- M]Z F*

b9<]K ^h egZYdb^cVcian ZmegZhhZY edhihncVei^XVaan ^c i]Z
<GL% eVgi^XjaVgan ^c gZ\^dch d[ i]Z ]^eedXVbejh% egZ[gdciVa
XdgiZm% VcY hig^Vijb' M]Z F+ VcY F, b9<]Kh VgZ ZmegZhhZY

<ECEITED/ 9eg^a **% +)*,
0CCEORED/ FVn 2% +)*,
9SBKIQHED/ FVn 2% +)*,

5IGSPE &$ <dbbdc h^\cVa igVchYjXi^dc eVi]lVnh d[ i]Z !kZ bjhXVg^c^X
VXZinaX]da^cZ gZXZeidgh'
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Wdi] egZ& VcY edhihncVei^XVaan ^c Y^"ZgZci WgV^c gZ\^dch% bdhi
cdiVWan i]Z WVhVa [dgZWgV^c% i]Z i]VaVbjh% VcY i]Z ]^eedXVbejh'
?jgi]ZgbdgZ% i]Z eZg^e]ZgVa i^hhjZh bdhian ZmegZhh i]Z F+ VcY
F, hjWineZh% eVgi^XjaVgan ^c XVgY^VX VcY hbddi] bjhXaZ i^hhjZh'
M]Z F- VcY F. b9<]Kh VgZ Vabdhi ZmXajh^kZan ZmegZhhZY ^c
i]Z <GL% i]Z [dgbZg egZhncVei^XVaan ^c i]Z hig^Vijb VcY i]Z
]^eedXVbejh% VcY i]Z aViiZg ^c i]Z hjWhiVci^V c^\gV'

M]^h WgdVY Y^hig^Wji^dc ^h hj\\Zhi^kZ d[ bjhXVg^c^X gZXZeidgh
bZY^Vi^c\ V Y^kZghZ gVc\Z d[ W^dad\^XVa [jcXi^dch VcY ]ZcXZ
eaVn^c\ ediZci^Vaan Xg^i^XVa gdaZh ^c V cjbWZg d[ XZcigVa VcY
eZg^e]ZgVa Y^hZVhZ egdXZhhZh' M]^h KZk^Zl l^aa ]ZcXZ[dgi] [dXjh
dc i]Z gdaZ d[ i]Z bjhXVg^c^X hnhiZb ^c i]Z gZ\jaVi^dc d[
aZVgc^c\ VcY bZbdgn ^c i]Z <GL% heZX^!XVaan% i]Z ji^a^in d[
iVg\Zi^c\ i]Z F* b9<]K [dg i]Z igZVibZci d[ cZjgd&
YZ\ZcZgVi^kZ Y^hdgYZgh% hjX] Vh 9ao]Z^bZg!h Y^hZVhZ "9=# VcY
hX]^ode]gZc^V'

9= ^h V XdcY^i^dc d[ i]Z <GL l^i] cd YZ!c^i^kZ XVjhZ VcY cd
`cdlc XjgZ' ?djg `Zn "]VaabVg`h# d[ i]^h Y^hZVhZ VgZ Xd\c^i^kZ
YZXa^cZ ^c bZbdgn VcY aZVgc^c\% i]Z Ynh[jcXi^dc VcY ZkZcijVa
YZVi] d[ X]da^cZg\^X cZjgdch% i]Z VXXjbjaVi^dc d[ !&Vbnad^Y
eaVfjZh% VcY i]Z [dgbVi^dc d[ cZjgd!Wg^aaVgn iVc\aZh Vh V gZhjai
d[ iVj&egdiZ^c ]neZge]dhe]dgnaVi^dc'. LX]^ode]gZc^V ^h V
YZW^a^iVi^c\ Y^hdgYZg bdhi a^`Zan XVjhZY Wn V XdbW^cVi^dc d[
\ZcZi^X VcY Zck^gdcbZciVa [VXidgh% i]dj\] i]Z W^dad\^XVa dg^\^c
^h jc`cdlc' M]Z Y^hZVhZ bVc^[Zhih Vh [djg "hnbeidb
YdbV^ch#3/ edh^i^kZ "]VaajX^cVi^dch% YZajh^dch#% cZ\Vi^kZ "hdX^Va
l^i]YgVlVa% aVX` d[ ^c^i^Vi^kZ#% Xd\c^i^kZ "ViiZci^dc YZ!X^i VcY
^beV^gZY bZbdgn#% VcY V"ZXi^kZ "Vcm^Zin% YZegZhh^dc%
V\\gZhh^dc% VcY hj^X^YVa iZcYZcX^Zh#'

9 eddgan igZViZY hnbeidb d[ Wdi] Y^hdgYZgh ^h Xd\c^i^kZ
^beV^gbZci% l]^X] bVc^[Zhih Vh Ynh[jcXi^dch ^c bZbdgn
Xdchda^YVi^dc% aZVgc^c\% VcY ]^\]Zg&dgYZg egdXZhh^c\' P]^aZ
Y^hgjei^dc d[ bjai^eaZ cZjgdigVchb^iiZg hnhiZbh bVn WZ
^bea^XViZY ^c i]ZhZ YZ!X^ih%0 Xdch^YZgVWaZ Zk^YZcXZ hj\\Zhih
i]Vi ^beV^gZY Xdgi^XVa&]^eedXVbeVa X]da^cZg\^X h^\cVa^c\ eaVnh
Vc ^ciZ\gVa eVgi ^c i]Z bVc^[ZhiVi^dc d[ i]ZhZ XdcY^i^dch'/ M]Z
VYkZci d[ gZhZVgX] iddah hjX] Vh gZXZeidg `cdX`dji "DH# b^XZ
VcY hjWineZ&hZaZXi^kZ bjhXVg^c^X a^\VcYh ]Vh V"dgYZY h^\c^!XVci
VYkVcXZh ^c djg jcYZghiVcY^c\ d[ i]Z gdaZ d[ i]Z X]da^cZg\^X
hnhiZb ^c i]Z e]nh^dad\n VcY eVi]de]nh^dad\n d[ Xd\c^i^dc'1%2

Bc eVgi^XjaVg% F* b9<]K VXi^kVi^dc Wn hjWineZ&hZaZXi^kZ
VaadhiZg^X Zc]VcXZbZci ]Vh h]dlc Xdch^YZgVWaZ egdb^hZ Vh V
bZVch d[ VbZa^dgVi^c\ Xd\c^i^kZ YZXa^cZ VcY igZVi^c\ Y^hZVhZ
hiViZ eVi]de]nh^dad\n'*) AdlZkZg% i]Z aVX` d[ higjXijgVa
^c[dgbVi^dc VWdji i]Z F* b9<]K VaadhiZg^X W^cY^c\ h^iZh VcY
i]Z XdbeaZm WZ]Vk^dg d[ VaadhiZg^X a^\VcYh ^h hjX] i]Vi gVi^dcVa
Ygj\ YZh^\c VcY egZXa^c^XVa e]VgbVXdad\^XVa ZkVajVi^dc VgZ
[gVj\]i l^i] X]VaaZc\Zh ^beZY^c\ i]Z YZkZadebZci d[ k^VWaZ
i]ZgVeZji^Xh' M]^h KZk^Zl l^aa Y^hXjhh ZhhZci^Va Xdch^YZgVi^dch
^c i]Z XaVhh^!XVi^dc VcY e]VgbVXdad\^XVa ZkVajVi^dc d[ VaadhiZg^X
a^\VcYh% hjbbVg^oZ i]Z F* b9<]K VaadhiZg^X a^\VcYh gZedgiZY
id YViZ% VcY d"Zg V eZgheZXi^kZ dc i]Z e]VgbVXdad\^XVa
bZi]dYh ZbeadnZY ^c i]Z^g YZkZadebZci'

! A74 27=98<4?682 7E>=A74@8@ =5 ;4;=?E
3E@5B<2A8=<

M]Z Xjab^cVi^dc d[ Xdch^YZgVWaZ W^dX]Zb^XVa% ZaZXigde]nh^d&
ad\^XVa% VcY e]VgbVXdad\^XVa Zk^YZcXZ \V^cZY [gdb hijY^Zh ^c
ZaYZgan eVi^Zcih \VkZ g^hZ id i]Z X]da^cZg\^X ]nedi]Zh^h d[
bZbdgn Ynh[jcXi^dc hdbZ YZXVYZh V\d'** ?djg Xg^i^XVa
dWhZgkVi^dch i]Vi jcZfj^kdXVaan kVa^YViZY i]^h ]nedi]Zh^h lZgZ
Vh [daadlh3

"^# i]Z hjWhiVci^Va adhh d[ egZhncVei^X X]da^cZg\^X WVhVa
[dgZWgV^c Xdgi^XVa egd_ZXi^dc cZjgdch ^c ]jbVc edhi&
bdgiZb 9ao]Z^bZg!h&Y^hZVhZY WgV^ch4*+

"^^# i]Z Ynh[jcXi^dc d[ X]da^cZg\^X bVg`Zgh% hjX] Vh VXZinaX]d&
a^cZ "9<]#% X]da^cZ "V egZXjghdg d[ 9<]#% VcY X]da^cZ
VXZina igVch[ZgVhZ "Vc ZconbZ [dg 9<] egdYjXi^dc#%
dWhZgkZY ^c i]Z ]jbVc edhi&bdgiZb WgV^ch d[ eVi^Zcih
hj"Zg^c\ [gdb Xd\c^i^kZ YZ!X^ih4*,

"^^^# i]Z WZ]Vk^dgVa Xd\c^i^kZ ^beV^gbZcih dWhZgkZY jedc
e]VgbVXdad\^XVa Y^hgjei^dc d[ X]da^cZg\^X VXi^k^in4** VcY

"^k# i]Z ^begdkZbZci ^c Xd\c^i^dc dWhZgkZY ^c ZaYZgan
eVi^Zcih jedc Vgi^!X^Va Zc]VcXZbZci d[ X]da^cZg\^X
VXi^k^in**

9XXdgY^c\an% X]da^cZg\^X Zc]VcXZbZci k^V ^c]^W^i^dc d[ i]Z
ZconbZ gZhedch^WaZ [dg 9<] YZ\gVYVi^dc% X]da^cZhiZgVhZ% lVh
ejghjZY% \^k^c\ g^hZ id i]Z [djg Vci^X]da^cZhiZgVhZ Ygj\h
XjggZcian VeegdkZY [dg i]Z igZVibZci d[ i]Z kVg^djh hiV\Zh d[
9=3 iVXg^cZ% YdcZeZo^a% g^kVhi^\b^cZ% VcY \VaVciVb^cZ' P]^aZ
l^YZan jhZY% i]ZhZ Ygj\h ]VkZ V egdeZch^in [dg cdchZaZXi^kZ
VXi^k^in% aZVY^c\ id V hlVi]Z d[ h^YZ Z"ZXih VhhdX^ViZY l^i]
ZmXZhh^kZ X]da^cZg\^X hi^bjaVi^dc% hjX] Vh Y^Vgg]ZV% ]neZg&
hVa^kVi^dc% VcY WgVYnXVgY^V' M]Z [V^a^c\ d[ i]Z Vci^X]da^cZh&
iZgVhZh ^h jchjgeg^h^c\ Xdch^YZg^c\ i]Vi i]Zn iVg\Zi Vc ZconbZ
egZhZci Vi i]Z hncVehZh d[ Vaa X]da^cZg\^X cZjgdch% a^`Zan
gZhjai^c\ ^c WgdVY heZXigjb% VWgjei bjhXVg^c^X VXi^kVi^dc ^c
l]ViZkZg i^hhjZ XdbeVgibZci i]Vi i]ZhZ Ygj\h VgZ Y^hig^WjiZY'
?jgi]ZgbdgZ% i]ZhZ i]ZgVe^Zh ]VkZ WZZc h]dlc id Za^X^i a^iiaZ id
cd i]ZgVeZji^X Z#XVXn ^c je id 0.! d[ i]Z eVi^Zci edejaVi^dc%*-

l]^X] ^h edhh^Wan YjZ id i]Z egd\gZhh^kZ YZ\ZcZgVi^dc d[
egZhncVei^X X]da^cZg\^X cZgkZ iZgb^cVah Vh i]Z Y^hZVhZ hiViZ
egd\gZhhZh'

! D0<=;498<4/ 0< 8;>=?A0<A
>?==5#=5#2=<24>A 2=;>=B<3

9c VaiZgcVi^kZ bZi]dY Wn l]^X] X]da^cZg\^X Zc]VcXZbZci bVn
WZ VX]^ZkZY ^h id b^b^X i]Z VXi^dch d[ 9<]% cVbZan% Wn hZaZXi^kZ
b9<]K VXi^kVi^dc "VcY c9<]K VXi^kVi^dc% l]^X] ^h WZndcY i]Z
hXdeZ d[ i]^h KZk^Zl#' BbedgiVci egdd[&d[&XdcXZei [dg hZaZXi^kZ
b9<]K VXi^kVi^dc Vh V ediZci^Va i]ZgVen [dg i]Z Xd\c^i^kZ
YZ!X^ih VhhdX^ViZY l^i] cZjgdYZ\ZcZgVi^kZ XdcY^i^dch XVbZ
l^i] i]Z Y^hXdkZgn d[ i]Z XdbedjcY mVcdbZa^cZ "&% ?^\jgZ +#%

V F*(F-&egZ[Zgg^c\ V\dc^hi "hZZ F^goV Zi Va'*. [dg V
XdbegZ]Zch^kZ gZk^Zl#' M]^h XdbedjcY egdYjXZY ^cXgZVhZY
WgV^c 9<] aZkZah% YZbdchigViZY V gZkZghVa d[ VciV\dc^hi&^cYjXZY
bZbdgn WadX` [daadl^c\ BI VYb^c^higVi^dc ^c b^XZ% VcY
ViiZcjViZY Xd\c^i^kZ YZXa^cZ ^c V / bdci] Xa^c^XVa ig^Va ^c
]jbVc 9= eVi^Zcih [daadl^c\ dgVa VYb^c^higVi^dc'*/

LijY^Zh ^c F*"F. bjhXVg^c^X gZXZeidg DH b^XZ Y^gZXian
a^c`^c\ i]Z VWhZcXZ d[ ZVX] gZXZeidg hjWineZ id heZX^!X
W^dX]Zb^XVa% e]nh^dad\^XVa% VcY WZ]Vk^dgVa X]Vc\Zh ]VkZ
ZcVWaZY Vhh^\cbZci d[ ZVX] gZXZeidg l^i] a^`Zan W^dad\^XVa

5IGSPE '$ LigjXijgZ d[ i]Z F*(F- b9<]K&egZ[Zgg^c\ V\dc^hi
mVcdbZa^cZ "&#'
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[jcXi^dch'1 F* b9<]K DH b^XZ Zm]^W^iZY YZ!X^ih ^c iVh`h
bdhi a^`Zan ^ckdak^c\ cZjgVa Xdbbjc^XVi^dc WZilZZc i]Z
XZgZWgVa XdgiZm VcY i]Z ]^eedXVbejh' FdgZdkZg% VXi^kVi^dc d[
i]Z F* b9<]K lVh [djcY id WZ i]Z egZYdb^cVci bZY^Vidg d[
i]Z Z"ZXih dc Xd\c^i^dc% ViiZci^dc% VcY aZVgc^c\ i]Vi lZgZ
dWhZgkZY [daadl^c\ mVcdbZa^cZ VYb^c^higVi^dc4*0 i]ZhZ Z"ZXih
lZgZ ViiZcjViZY ^c F* b9<]K DH b^XZ "Wji cdi F- b9<]K
DHh#'

Bc VYY^i^dc id kVa^YVi^c\ i]Z i]ZgVeZji^X ji^a^in d[ F* b9<]K
iVg\Zi^c\% mVcdbZa^cZ Vahd kVa^YViZY F- b9<]K VXi^kVi^dc Vh V
ediZci^Va igZVibZci [dg ehnX]dh^h% YZbdchigVi^c\ ^c k^kd Z#XVXn
^c Wdi] Vc^bVa*1 VcY ]jbVc*2 Xa^c^XVa ig^Vah% VcY Zm]^W^i^c\ V
h^b^aVg i]ZgVeZji^X egd!aZ id i]Z Vine^XVa Vci^ehnX]di^Xh
XadoVe^cZ VcY daVcoVe^cZ'*. M]Z ViiZcjVi^dc d[ Vbe]ZiVb^cZ&
^cYjXZY ehnX]di^X WZ]Vk^dgh dWhZgkZY l^i] VYb^c^higVi^dc d[
mVcdbZa^cZ lVh VWhZci ^c F- b9<]K DH b^XZ "Wji gZbV^cZY
egZhZci ^c F* b9<]K DHh#'+) M]^h Vci^ehnX]di^X VXi^dc ^h
edhijaViZY id dXXjg k^V ^cY^gZXi bdYjaVi^dc d[ YdeVb^cZ aZkZah4
i]Z F- b9<]K ^h ]^\]an ZmegZhhZY l^i]^c i]Z bZhda^bW^X
YdeVb^cZg\^X hnhiZb% Xdbbdcan VhhdX^ViZY l^i] edh^i^kZ
hnbeidbh d[ hX]^ode]gZc^V'+*

Nc[dgijcViZan% l]^aZ mVcdbZa^cZ Zm]^W^ih hdbZ YZ\gZZ d[
hZaZXi^k^in Vh V F*(F- b9<]K V\dc^hi% W^cY^c\ hijY^Zh ^c
XadcZY ]jbVc bjhXVg^c^X gZXZeidgh gZkZVaZY cd egZ[ZgZci^Va
W^cY^c\ V#c^in [dg i]ZhZ ild hjWineZh ^c gZaVi^dc id i]Z
di]Zgh%++ V [VXidg i]Vi a^`Zan Xdcig^WjiZY id i]Z eZg^e]ZgVa
X]da^cZg\^X h^YZ Z"ZXih i]Vi egdbeiZY i]Z l^i]YgVlVa d[ .+! d[
9= hjW_ZXih ^c V e]VhZ BBB ig^Va d[ mVcdbZa^cZ'2 M]^h% XdbW^cZY
l^i] ^ih kVhian Y^"ZgZci Z#XVXn VcY hZaZXi^k^in egd!aZh
YZeZcY^c\ dc i]Z ^c k^igd ZmeZg^bZciVa eVgVY^\b ji^a^oZY%*.

^ih d"&iVg\Zi VXi^k^in Vi YdeVb^cZg\^X VcY .&AM gZXZeidg
hjWineZh%+, VcY i]Z XdbedjcY!h bZiVWda^X ^chiVW^a^in VcY ]^\]
]ZeVi^X !ghi eVhh Z"ZXi aZVY^c\ id 5*! dgVa W^dVkV^aVW^a^in ^c
Wdi] Vc^bVah VcY ]jbVch%*. ]Vh gZcYZgZY mVcdbZa^cZ Vc
^chj#X^Zci Xa^c^XVa XVcY^YViZ' =Zhe^iZ i]^h Xa^c^XVa [V^ajgZ% i]Z
F* b9<]K iVg\Zi kVa^YVi^dc V"dgYZY Wn mVcdbZa^cZ heVg`ZY
Xdch^YZgVWaZ gZhZVgX] ^ciZgZhi ^cid YZXdckdaji^c\ i]Z bZX]V&
c^hbh Wn l]^X] i]^h gZXZeidg bZY^ViZh Xd\c^i^kZ egdXZhh^c\'

! A74 ?=94 =5 A74 ;& R02N? 8< 2=6<8A8=<

F* b9<]Kh VgZ bdhi VWjcYVcian ZmegZhhZY edhihncVei^XVaan ^c
gZ\^dch d[ i]Z [dgZWgV^c hjX] Vh i]Z ]^eedXVbejh% hig^Vijb% VcY
XZgZWgVa XdgiZm', Li^bjaVi^dc d[ F* b9<]Kh VXi^kViZh bjai^eaZ
h^\cVa^c\ eVi]lVnh aZVY^c\ id i]Z egdYjXi^dc d[ cjbZgdjh
YdlchigZVb Z"ZXidg bdaZXjaZh% ZVX] d[ l]^X] ^h a^`Zan id
Xdcig^WjiZ id i]Z dkZgVaa e]nh^dad\^XVa [jcXi^dc^c\ d[ F*

b9<]Kh% Vh lZaa Vh i]Z ji^a^in d[ iVg\Zi^c\ i]ZhZ gZXZeidgh [dg
i]Z igZVibZci d[ Xd\c^i^kZ YZ!X^ih' HcZ hjX] ZmVbeaZ ^h i]Z
egdiZ^c `^cVhZ < "ID<# [Vb^an% ^bedgiVci h^\cVa^c\ ZconbZh
i]Vi VgZ egdYjXZY [daadl^c\ @"f(** eVi]lVn VXi^kVi^dc VcY VgZ
h^\c^!XVcian gZYjXZY ^c i]Z 9ao]Z^bZg!h Y^hZVhZY WgV^c+- "[dg V
bdgZ YZiV^aZY hjbbVgn d[ i]Z ediZci^Va Z"ZXih d[ ID< ^c
Xd\c^i^dc VcY 9ao]Z^bZg!h Y^hZVhZ% hZZ V gZXZci ejWa^XVi^dc Wn
?^h]Zg+.#' 9YY^i^dcVaan% ^i ]Vh WZZc YZbdchigViZY i]Vi VXi^kVi^dc
d[ F* b9<]Kh aZVYh id ediZci^Vi^dc d[ XjggZcih i]gdj\] i]Z ;&
bZi]na&=&VheVgiViZ "GF=9# gZXZeidg ^c ]^eedXVbeVa engVb^&
YVa XZaah%+/ V gZXZeidg h]dlc id eaVn V Xg^i^XVa gdaZ ^c hncVei^X
eaVhi^X^in VcY bZbdgn Xdchda^YVi^dc'+0

AZgZ^c a^Zh dcZ d[ i]Z `Zn i]ZdgZi^XVa VYkVciV\Zh d[
edhihncVei^X F* b9<]K VXi^kVi^dc' Nca^`Z i]Z Vci^X]da^cZh&
iZgVhZh% i]^h bdYZ d[ igZVibZci YdZh cdi gZan dc i]Z egZhZcXZ d[
^ciVXi egZhncVei^X X]da^cZg\^X cZgkZ iZgb^cVah id WZ Z"ZXi^kZ%
cZjgdch i]Vi VgZ h^\c^!XVcian Xdbegdb^hZY ^c cZjgdYZ\ZcZg&

Vi^kZ Y^hdgYZgh'+1 9YY^i^dcVaan% ^i ]Vh WZZc h]dlc i]Vi% ^c 9=
Xdgi^XVa i^hhjZ% edhihncVei^X F* b9<]K YZch^in ^h jcVaiZgZY+2

"VcY ^c V bdgZ gZXZci hijYn h^\c^!XVcian ^cXgZVhZY,)#%
ZhiVWa^h]^c\ i]Z VkV^aVW^a^in d[ i]Z iVg\Zi ^c i]Z bdhi Xg^i^XVaan
V"ZXiZY WgV^c gZ\^dc d[ eVi^Zcih% gZ\VgYaZhh d[ i]Z ZmiZci d[
Xd\c^i^kZ YZXa^cZ'

! A74 ?=94 =5 A74 ;& R02N? 8< ;=385E8<6 03
>0A7=>7E@8=9=6E

9 h^\c^!XVci VYkVciV\Z d[ F* b9<]K VXi^kVi^dc [dg i]Z
igZVibZci d[ 9ao]Z^bZg!h Y^hZVhZ ^h i]Z ediZci^Va [dg edh^i^kZ
bdY^!XVi^dc d[ i]Z jcYZgan^c\ eVi]de]nh^dad\n d[ i]Z
XdcY^i^dc i]Vi aZVYh id Xd\c^i^kZ hnbeidbh ^c i]Z !ghi eaVXZ%
V"dgY^c\ V egdheZXi^kZ YjVa VXi^dc igZVibZci [dg 9= jcVWaZ id
WZ VXXdbea^h]ZY Wn Vci^X]da^cZhiZgVhZ i]ZgVe^Zh' Mld l^YZan
VX`cdlaZY\ZY eVi]de]nh^dad\^XVa ]VaabVg`h d[ 9= VgZ i]Z
VXXjbjaVi^dc d[ !&Vbnad^Y eaVfjZh VcY i]Z [dgbVi^dc d[
cZjgd!Wg^aaVgn iVc\aZh Vh V gZhjai d[ iVj&egdiZ^c ]neZg&
e]dhe]dgnaVi^dc%. "k^X^djh XnXaZh# i]Vi Wdi] aZVY id hjWhiVci^kZ
<GL X]da^cZg\^X cZjgVa YZVi] ^c i]Z Xdgi^XVa VcY ]^eedXVbeVa
gZ\^dch d[ i]Z WVhVa [dgZWgV^c "$dlX]Vgi YZe^XiZY ^c ?^\jgZ ,#'

9bnad^Y egZXjghdg egdiZ^c "9II# ]Vh WZZc a^c`ZY id
[jcXi^dch hjX] Vh gZ\jaVi^dc d[ hncVei^X ^ciZgVXi^dch VcY
cZjgdeaVhi^X^in',* 9II XVc WZ Y^"ZgZci^Vaan XaZVkZY Wn hZXgZiVhZ
ZconbZh ^cid Vbnad^Yd\Zc^X VcY cdcVbnad^Yd\Zc^X bZiVWd&
a^iZh l]^X] [dgbh i]Z WVh^h [dg i]Z eVi]de]nh^dad\n d[
9ao]Z^bZg!h Y^hZVhZ VcY i]Z egdheZXi d[ F* b9<]K VXi^kVi^dc
Vh V ediZci^Va igZVibZci' M]Z Vbnad^Yd\Zc^X eVi]lVn ^h
X]VgVXiZg^oZY Wn !(# hZXgZiVhZ XaZVkV\Z d[ 9II% gZhjai^c\ ^c
eZei^YZh hjX] Vh 9!-) VcY 9!-+% i]Z eg^bVgn Xdchi^ijZcih d[ i]Z
V\\gZ\ViZY Vbnad^Y cZjg^i^X eaVfjZh dWhZgkZY ^c i]Z 9=
WgV^c',+ 9XXjbjaVi^dc d[ 9! eZei^YZh ^h Vahd edhijaViZY id
^beV^g b9<]K Xdjea^c\ id @ egdiZ^ch%,, l]^X] ^h a^`Zan id
[jgi]Zg eZgeZijViZ i]Z Y^hZVhZ hiViZ' Bc XdcigVhi% i]Z cdc&
Vbnad^Yd\Zc^X eVi]lVn ^h hi^bjaViZY Wn i]Z VXi^dc d[ i]Z "&
hZXgZiVhZ ZconbZ% l]^X] XaZVkZh 9II l^i]^c i]Z 9! eZei^YZ
hZfjZcXZ% aZVY^c\ id ]VgbaZhh bZiVWda^iZh' M]Z fjZhi^dc d[
l]^X] eVi]lVn egZYdb^cViZh Vi Vcn \^kZc i^bZ YZeZcYh dc i]Z
gZaVi^kZ ZmegZhh^dc d[ i]Z hZXgZiVhZ ZconbZh% l]^X] ^h aVg\Zan
Y^XiViZY Wn i]Z VXi^dch d[ XZaajaVg hZXdcY bZhhZc\Zg hnhiZbh
YdlchigZVb d[ @I<Kh' LeZX^!XVaan% F* b9<]K VXi^kVi^dc VcY

5IGSPE ($ Mld eVi]de]nh^dad\^XVa eVi]lVnh jcYZgan^c\ 9ao]Z^bZg!h
Y^hZVhZ'
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^c^i^Vi^dc d[ @f(**&bZY^ViZY VXi^kVi^dc d[ ID< ]Vh WZZc a^c`ZY
id i]Z ^cXgZVhZY ZmegZhh^dc d[ "&hZXgZiVhZ%,- VcY XdchZfjZcian
egdbdi^dc d[ i]Z cdcVbnad^Yd\Zc^X eVi]lVn VcY V gZYjXi^dc
^c 9! eZei^YZ aZkZah% l]^X] XdjaY ediZci^Vaan hadl dg ]Vai i]Z
[dgbVi^dc d[ Vbnad^Y eaVfjZh VcY ]ZcXZ% i]Z egd\gZhh^dc d[
9='

?jgi]Zg kVa^YVi^dc d[ i]Z Xg^i^XVa gdaZ d[ i]Z F* b9<]K ^c
bdYjaVi^c\ i]^h egdXZhh lVh dWiV^cZY l]Zc i]Z igZVibZci d[
]jbVc 9= eVi^Zcih l^i] V hZaZXi^kZ F* b9<]K V\dc^hi%
iVahVXa^Y^cZ "'% ?^\jgZ -#% aZY id Vc dWhZgkZY gZYjXi^dc ^c 9!-+

aZkZah ^c i]Z^g XZgZWgdhe^cVa $j^Y "<L?#',+ 9YY^i^dcVaan% ^c k^kd
hijY^Zh ^c ,mM\ b^XZ "^c_ZXiZY l^i] igVch\ZcZh [dg !&Vbnad^Y
VcY iVj% VcY i]ZgZ[dgZ V bdYZa [dg 9=# gZedgiZY ^cXgZVhZY <L?
aZkZah d[ "&hZXgZiVhZ&egdYjX^c\ ZconbZ% 9=9F*0% VcY V
XdggZhedcY^c\ YZXgZVhZ ^c !&hZXgZiVhZ [dgbVi^dc [daadl^c\
igZVibZci l^i] Vcdi]Zg F* b9<]K&hZaZXi^kZ V\dc^hi% 9?+/0;
"(% ?^\jgZ -#',.

M]Z hZXdcY "k^X^djh XnXaZ# gZ[ZggZY id ZVga^Zg ^h i]Z [dgbVi^dc
d[ cZjgd!Wg^aaVgn iVc\aZh i]Vi dXXjgh l]Zc i]Z egdiZ^c ZhhZci^Va
[dg i]Z \gdli] d[ b^XgdijWjaZh ^c i]Z cZjgdcVa Xnidh`ZaZidc%
iVj% WZXdbZh ]neZge]dhe]dgnaViZY' ;di] ^c k^igd VcY ^c k^kd
hijY^Zh,,%,. ]VkZ YZbdchigViZY i]Vi VXi^kVi^dc d[ i]Z F*

b9<]K ]Vh i]Z ediZci^Va id YZXgZVhZ iVj e]dhe]dgnaVi^dc Wn
ID<&bZY^ViZY ^c]^W^i^dc d[ `^cVhZh "eVgi^XjaVgan @LD,!# VcY
jegZ\jaVi^dc d[ e]dhe]ViVhZh% hjWhZfjZcian YZXgZVh^c\ i]Z
a^`Za^]ddY d[ !Wgdjh iVc\aZ [dgbVi^dc'

9 XdbeVgVi^kZ VcVanh^h d[ F* b9<]K ZmegZhh^dc VcY
gZhedchZ ^c i]Z edhi&bdgiZb Xdgi^XVa i^hhjZ d[ ]jbVch dWhZgkZY
id ]VkZ cd Xd\c^i^kZ ^beV^gbZci% b^aY Xd\c^i^kZ ^beV^gbZci% dg
9ao]Z^bZg!h Y^hZVhZ lVh XdcYjXiZY id [jgi]Zg jcYZghiVcY i]Z
a^c` WZilZZc VXi^kVi^dc d[ i]^h gZXZeidg VcY 9= eVi]de]nh^&
dad\n',) T,AU&HmdigZbdg^cZ&F gVY^da^\VcY W^cY^c\ hijY^Zh
[djcY F* b9<]K ZmegZhh^dc id WZ ZaZkViZY ^c i]Z 9= Xdgi^XVa
i^hhjZ% ^cY^XVi^kZ d[ XdbeZchVidgn jegZ\jaVi^dc ^c gZhedchZ id V
gZYjXi^dc ^c 9<] aZkZah' Bi lVh Vahd [djcY i]Vi l]^aZ i]ZgZ lVh
cd XdggZaVi^dc WZilZZc [jcXi^dc d[ F* b9<]Kh VcY i]Z YZ\gZZ
d[ Xd\c^i^kZ ^beV^gbZci% V cZ\Vi^kZ XdggZaVi^dc WZilZZc F*

b9<]K [jcXi^dcVa VXi^k^in VcY hZkZg^in d[ cZjgdeVi]dad\n
"WVhZY dc edhi&bdgiZb cZjgd!Wg^aaVgn iVc\aZ VcVanh^h# lVh
dWhZgkZY% VYY^c\ [jgi]Zg lZ^\]i id i]Z Vg\jbZci [dg hZaZXi^kZ
iVg\Zi^c\ d[ i]^h gZXZeidg ^c i]Z igZVibZci d[ 9='

! A74 ?=94 =5 A74 ;& R02N? 8< A?40A8<6
@278F=>7?4<80

<jggZcian VkV^aVWaZ e]VgbVXZji^XVa igZVibZcih [dg hX]^ode]gZc^V
aVg\Zan iVg\Zi YdeVb^cZ "=# gZXZeidgh dg V XdbW^cVi^dc d[
YdeVb^cZ VcY hZgdidc^c ".&AM# gZXZeidgh' ?^ghi \ZcZgVi^dc
Vci^ehnX]di^Xh% hjX] Vh ]VadeZg^Yda VcY X]adgegdbVo^cZ% VgZ
egZYdb^cVcian =+K VciV\dc^hih% igZVi^c\ i]Z edh^i^kZ hnbeidbh
d[ i]Z Y^hdgYZg Wji Vahd Za^X^i^c\ IVg`^chdc^Vc&a^`Z bdidg
Ynh[jcXi^dc "ZmigVengVb^YVa h^YZ Z"ZXih ">IL##',/ LZXdcY
\ZcZgVi^dc Vci^ehnX]di^Xh% hjX] Vh XadoVe^cZ VcY daVcoVe^cZ%
igZVi edh^i^kZ hnbeidbh Wn VXi^c\ Vh =+K VciV\dc^hih Wji Vahd
eVgi^Vaan igZVi i]Z cZ\Vi^kZ hnbeidbh VcY gZYjXZ >IL Wn VXi^c\

Vh Xdgi^XVa .&AM+9K VciV\dc^hih' AdlZkZg% i]ZhZ i]ZgVe^Zh hi^aa
YZbdchigViZ eddg Z#XVXn VcY V aVX` d[ hZaZXi^k^in% gZhjai^c\ ^c V
gVc\Z d[ ediZci^Vaan YVc\Zgdjh h^YZ Z"ZXih% ^cXajY^c\
egdadc\Vi^dc d[ JM ^ciZgkVa% V\gVcjadXnidh^h% VcY hZkZgZ lZ^\]i
\V^c',0 9g^e^egVodaZ ^h V i]^gY \ZcZgVi^dc Vci^ehnX]di^X
Zm]^W^i^c\ V jc^fjZ bZX]Vc^hb d[ VXi^dc3 =+K eVgi^Va V\dc^hb%
.&AM*9K eVgi^Va V\dc^hb% VcY .&AM+9K VciV\dc^hb% i]Z
XdbW^cVi^dc d[ l]^X] gZhjaih ^c ^cXgZVhZY VcY YZXgZVhZY
cZjgdigVchb^hh^dc ^c ]nedYdeVb^cZg\^X VcY ]neZgYdeVb^cZg&
\^X VgZVh% gZheZXi^kZan',1 M]jh% ^i ^h Xdch^YZgZY id WZ i]Z !ghi
YdeVb^cZ"hZgdidc^c hnhiZb hiVW^a^oZg' =Zhe^iZ gZedgih d[ Vc
ZmXZaaZci hV[Zin VcY idaZgVW^a^in egd!aZ% Vg^e^egVodaZ hi^aa
YZbdchigViZh i]Z ediZci^Va id XVjhZ i]Z hVbZ h^YZ Z"ZXih Vh
^ih !ghi& VcY hZXdcY&\ZcZgVi^dc egZYZXZhhdgh'

9 bV_dg YZ!X^i d[ i]ZhZ i]gZZ XaVhhZh ^h i]Vi cdcZ lZgZ
YZh^\cZY id igZVi% cdg h]dl hjWhiVci^Va Z#XVXn V\V^chi% i]Z
Xd\c^i^kZ YZ!X^ih ZmeZg^ZcXZY Vh eVgi d[ hX]^ode]gZc^V' M]^h ^h
YZhe^iZ i]Z dWhZgkVi^dc i]Vi i]Z YZ\gZZ d[ Xd\c^i^kZ ^beV^gbZci
^h i]Z higdc\Zhi egZY^Xidg d[ Xa^c^XVa djiXdbZ [dg hj"ZgZgh d[ i]^h
YZW^a^iVi^c\ bZciVa Y^hdgYZg%,2 VcY i]Vi Xd\c^i^kZ hnbeidbh VgZ
d[iZc Zk^YZci ^c eVi^Zcih WZ[dgZ i]Z dchZi d[ ehnX]dh^h'

M]Z cdi^dc d[ igZVi^c\ hX]^ode]gZc^V Wn iVg\Zi^c\ i]Z
X]da^cZg\^X hnhiZb egZYViZh i]Z l^YZan gZ\VgYZY YdeVb^cZ
]nedi]Zh^h%-) i]Z aViiZg ]Vk^c\ \^kZc g^hZ id i]Z bV_dg^in d[
hX]^ode]gZc^V bZY^XVi^dch id YViZ' =ZXVYZh&daY Xa^c^XVa
dWhZgkVi^dch d[ bjhXVg^c^X V\dc^hih Zm]^W^i^c\ bdYZhi Vci^&
ehnX]di^X egdeZgi^Zh VcY Vci^X]da^cZg\^X ZmVXZgWVi^dc d[
hX]^ode]gZc^X hnbeidbh [dgbZY i]Z [djcYVi^dc d[ i]^h i]Zdgn%
VcY bdgZ gZXZci hijY^Zh ]VkZ YZbdchigViZY YZXgZVhZh ^c
bjhXVg^c^X gZXZeidg W^cY^c\ ^c Wdi] i]Z egZ[gdciVa XdgiZm VcY
i]Z ]^eedXVbejh ^c hX]^ode]gZc^X eVi^Zcih%-*%-+ gZ\^dch g^X] ^c
i]Z F* b9<]K hjWineZ' MV`Zc id\Zi]Zg% i]^h hj\\Zhih i]Vi i]Z
F* b9<]K bVn gZegZhZci V i]ZgVeZji^XVaan WZcZ!X^Va iVg\Zi [dg
Wdi] edh^i^kZ VcY Xd\c^i^kZ hnbeidb YdbV^ch' ?jgi]ZgbdgZ%
i]Z Y^gZXi VcY ^cY^gZXi ^ciZgVXi^dch WZilZZc i]Z YdeVb^cZg\^X
VcY X]da^cZg\^X cZjgdigVchb^iiZg hnhiZbh ^c i]Z WgV^c ^bea^XViZ
V gdaZ [dg i]Z F* b9<]K "VcY ^cYZZY di]Zg bjhXVg^c^X
gZXZeidg hjWineZh# ^c bdYjaVi^c\ i]Z XdbeaZm jcYZgan^c\
eVi]de]nh^dad\n d[ hX]^ode]gZc^V'-, AdlZkZg% l]^aZ V bjhXVg&
^c^X ]nedi]Zh^h d[ hX]^ode]gZc^V XZgiV^can lVggVcih [jgi]Zg
^ckZhi^\Vi^dc% eVgi^XjaVgan i]Z gdaZh d[ i]Z F* VcY F- b9<]K
hjWineZh% ^i bjhi WZ VX`cdlaZY\ZY i]Vi hX]^ode]gZc^V ^h V
XdaaZXi^dc d[ hncYgdbZh a^`Zan id WZ Y^XiViZY Wn bjai^eaZ
cZjgdigVchb^iiZg hnhiZbh VcY jai^bViZan gZfj^g^c\ XdbW^cVi^dc
Ygj\ i]ZgVen ^[ Vaa hnbeidbh VgZ id WZ VaaZk^ViZY'

! 20C40A@ =5 A0?64A8<6 A74 ;& R02N?

Bc eg^cX^eaZ% hZaZXi^kZ F* b9<]K V\dc^hih VgZ aZhh a^`Zan id
Zm]^W^i h^YZ Z"ZXih i]Vc Vci^X]da^cZhiZgVhZh Vh i]Zn edhhZhh V
bdgZ heZX^!X X]da^cZg\^X dW_ZXi^kZ% V h^c\aZ b9<]K hjWineZ'
=Zhe^iZ i]^h% i]ZgZ VgZ egZhZcian cd F* b9<]K V\dc^hih
VeegdkZY Vh cZjgdYZ\ZcZgVi^kZ i]ZgVe^Zh' P]^aZ hZkZgVa a^\VcYh
]VkZ YZbdchigViZY hj#X^Zci F* b9<]K hZaZXi^k^in ^c ^c k^igd
hijY^Zh hjeedgi^c\ iVg\Zi kVa^YVi^dc% i]ZhZ XdbedjcYh Z^i]Zg
h]dl eddg e]VgbVXd`^cZi^X egd!aZh VcY a^b^iZY ^c k^kd Z#XVXn
dg [V^a id Zm]^W^i hj#X^Zci gZXZeidg hjWineZ hZaZXi^k^in id Vkd^Y
eZg^e]ZgVa bjhXVg^c^X h^YZ Z"ZXih% hjX] Vh \Vhigd^ciZhi^cVa
Y^hgjei^dc% cVjhZV% WgVYnXVgY^V% VcY ZmXZhh^kZ ZmdXg^cZ \aVcY
hZXgZi^dc'-- M]^h aViiZg ^hhjZ Vg^hZh [gdb i]Z^g iVg\Zi^c\ i]Z
ZcYd\Zcdjh V\dc^hi&W^cY^c\ "dgi]dhiZg^X# h^iZ d[ i]Z gZXZeidg%
[dg l]^X] V ]^\] YZ\gZZ d[ hZfjZcXZ ]dbdad\n VcY higjXijgVa
XdchZgkVi^dc Zm^hih VXgdhh i]Z !kZ b9<]Kh' M]^h hZaZXi^k^in
egdWaZb Xdbbdcan bVc^[Zhih ^c i]ZgVeZji^Xh iVg\Zi^c\ @I<Kh

5IGSPE )$ LigjXijgZh d[ ild F* b9<]K hZaZXi^kZ V\dc^hih% iVahVXa^Y^cZ
"'# VcY 9?+/0; "(#'
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l^i] bjai^eaZ gZXZeidg hjWineZh hjX] Vh i]Z VYZcdh^cZ%
YdeVb^cZ% VcY hZgdidc^c @I<Kh' 9cdi]Zg cdiVWaZ XVkZVi d[
F* b9<]K VXi^kVi^dc ^h i]Vi ^i bVn cdi cZXZhhVg^an ^begdkZ
Xdjea^c\ WZilZZc i]Z gZXZeidg VcY i]Z @ egdiZ^c% V Xg^i^XVa
ZkZci i]Vi ^h h^\c^!XVcian Xdbegdb^hZY ^c i]Z 9= egZ[gdciVa
XdgiZm'-.

! A74 BA898AE =5 A0?64A8<6 ;& R02N?
099=@A4?82 @8A4@

9aadhiZg^X a^\VcYh W^cY id V h^iZ ided\gVe]^XVaan Y^hi^cXi [gdb
i]Z dgi]dhiZg^X h^iZ d[ i]Z gZXZeidg VcY VgZ VWaZ id Zc]VcXZ dg
gZYjXZ i]Z Z"ZXi d[ i]Z XdcXdb^iVcian WdjcY dgi]dhiZg^X a^\VcY'

M]Z i]gZZ bZX]Vc^hbh Wn l]^X] VaadhiZg^X a^\VcYh ZmZgi i]Z^g
Z"ZXih%-/ Vh YZe^XiZY ^c ?^\jgZ .% VgZ Vh [daadlh3

"^# Wn bdYjaVi^c\ i]Z W^cY^c\ V#c^in d[ i]Z dgi]dhiZg^XVaan
WdjcY a^\VcY4

"^^# Wn bdYjaVi^c\ i]Z YdlchigZVb Z#XVXn d[ i]Z dgi]dhiZg^&
XVaan WdjcY a^\VcY4 VcY

"^^^# Wn VXi^kVi^c\ i]Z gZXZeidg ^c i]Z^g dlc g^\]i% VXi^c\ Vh
VaadhiZg^X V\dc^hih

<dc[dgbVi^dcVa X]Vc\Zh ^c i]Z gZXZeidg ^cYjXZY Wn VaadhiZg^X
a^\VcY W^cY^c\ VgZ i]Z hdjgXZ d[ i]Z^g bdYjaVidgn VXi^k^in'
EdXVa^oZY VaiZgVi^dch id i]Z dgi]dhiZg^X h^iZ ided\gVe]n bVn
Z^i]Zg Zc]VcXZ dg gZYjXZ i]Z W^cY^c\ V#c^in d[ i]Z dgi]dhiZg^X
a^\VcY% l]^aZ V WgdVYZg Xdc[dgbVi^dcVa h]^[i ^c i]Z @I<K bVn
Z^i]Zg Zc]VcXZ dg gZYjXZ i]Z dkZgVaa h^\cVa^c\ Z#XVXn d[ i]Z
gZXZeidg' M]ZhZ bdYjaVidgn Z"ZXih% XdbW^cZY l^i] Vcn
V\dc^hb Xdc[ZggZY Wn i]Z VaadhiZg^X a^\VcY VadcZ% Y^XiViZ i]Z
\adWVa X]Vc\Z ^c gZXZeidg VXi^k^in dWhZgkZY' ?dg Vc ZaZ\Vci
gZegZhZciVi^dc d[ i]Z Y^hi^cXi VaadhiZg^X a^\VcY egd!aZh i]Vi bVn
Vg^hZ [gdb i]Z XdbW^cVi^dc d[ i]ZhZ i]gZZ Z"ZXih% hZZ V gZXZci
gZk^Zl Wn DZcV`^c'-0 Md \V^c Vc jcYZghiVcY^c\ d[ ]dl i]Z
XdbeaZm bjai^Y^gZXi^dcVa ^ciZgeaVn WZilZZc Vc dgi]dhiZg^X
a^\VcY% VaadhiZg^X a^\VcY% VcY gZXZeidg "iZgcVgn# XdbeaZm XVc
WZ bdYZaZY VcY fjVci^!ZY% hZZ i]Z gZk^Zl Wn FVn Zi Va'-1

KZXZcian bVg`ZiZY VaadhiZg^X Ygj\h V"dgY egVXi^XVa kVa^YVi^dc
[dg i]Z YZkZadebZci d[ VaadhiZg^X a^\VcYh Vh i]ZgVeZji^X
hdaji^dch' <^cVXVaXZi-2 VXih Vh Vc VaadhiZg^X ediZci^Vidg Vi i]Z
XVaX^jb&hZch^c\ gZXZeidg [dg i]Z igZVibZci d[ ]neZgeVgVi]ng&
d^Y^hb% bVgVk^gdX.) ^h Vc Vci^&ABO Ygj\ i]Vi VXih Vh Vc VaadhiZg^X
^c]^W^idg d[ i]Z X]Zbd`^cZ gZXZeidg <<K.% VcY i]Z
WZcodY^VoZe^cZh%.* jhZY [dg i]Z igZVibZci d[ Vcm^Zin Y^hdgYZgh%
VgZ VaadhiZg^X bdYjaVidgh Vi @9;99 gZXZeidgh'

9aadhiZg^X a^\VcYh d"Zg cdiVWaZ VYkVciV\Zh dkZg XaVhh^X
dgi]dhiZg^X Ygj\h'.+ ?^ghi% VaadhiZg^X h^iZh XVc ]VkZ V aZhh
XdchZgkZY Vb^cd VX^Y hZfjZcXZ WZilZZc gZXZeidg hjWXaVhhZh%.,

ediZci^Vaan Vaadl^c\ [dg hZaZXi^kZ iVg\Zi^c\ VcY b^c^b^oVi^dc d[
i]Z h^YZ Z"ZXih Zk^YZci ^c i]Z W^cY^c\ d[ ejgZ dgi]dhiZg^X
V\dc^hih% hjX] Vh i]Z jcYZh^gVWaZ eZg^e]ZgVa bjhXVg^c^X Z"ZXih
d[ mVcdbZa^cZ' 9cdi]Zg VYkVciV\Z ^h i]Z hVijgVW^a^in d[ i]Z^g
Z"ZXi' =gj\h iVg\Zi^c\ i]Z gZXZeidg dgi]dhiZg^X h^iZ [gZfjZcian
Za^X^i Vc Vaa&dg&cdi]^c\ gZhedchZ jedc ^ciZgVXi^dc% aZVY^c\ id
XdbeaZiZ VXi^kVi^dc dg eZgijgWVi^dc d[ YdlchigZVb h^\cVa^c\
VcY i]Z VhhdX^ViZY W^dad\^XVa [jcXi^dc"h#' M]Z ^ciZch^in d[
VXi^dc d[ i]ZhZ a^\VcYh ^h Y^gZXian egdedgi^dcVa id i]Z^g
XdcXZcigVi^dc ^c i]Z gZXZeidg XdbeVgibZci4.- hd% YZeZcY^c\
dc i]Z YdhZ i]Vi gZVX]Zh i]Z iVg\Zi gZXZeidg VcY i]Z d"&gViZ d[
i]Z a^\VcY [gdb i]Z gZXZeidg% i]Z YjgVi^dc d[ Z"ZXi d[
dgi]dhiZg^X Ygj\h bVn XVggn i]Z g^h`h d[ h^YZ Z"ZXih% dkZgYdhZ%
dg YZhZch^i^oVi^dc VcY idaZgVcXZ'.. Bc XdcigVhi% i]Z Z"ZXi d[ V
edh^i^kZ dg cZ\Vi^kZ VaadhiZg^X bdYjaVidg ^h Y^XiViZY Wn i]Z
YZ\gZZ d[ XddeZgVi^k^in i]Zn edhhZhh l^i] i]Z a^\VcY dXXjen^c\
i]Z dgi]dhiZg^X h^iZ%./ hjX] i]Vi i]Z ^ciZch^in d[ VXi^dc gZVX]Zh V
a^b^i dcXZ Vaa VaadhiZg^X W^cY^c\ h^iZh VgZ dXXje^ZY4 XgZVi^c\ V
"XZ^a^c\# [dg i]Z^g W^dad\^XVa Z"ZXi VcY ediZci^Vaan Vkd^Y^c\ i]Z
V[dgZbZci^dcZY g^h`h'

9 hdbZl]Vi bdgZ XdciZci^djh VYkVciV\Z ^h i]Z egZX^h^dc d[
i]Z^g Z"ZXi' Bi ^h i]dj\]i i]Vi "ejgZ# VaadhiZg^X bdYjaVidgh "i]Vi
^h% i]dhZ YZkd^Y d[ V\dc^hi VXi^k^in ^c i]Z^g dlc g^\]i# V"dgY i]Z
VYkVciV\Z d[ heVi^Va VcY iZbedgVa heZX^!X^in.+%./ ^c i]Vi i]Zn
gZfj^gZ i]Z egZhZcXZ d[ i]Z dgi]dhiZg^X a^\VcY id ZmZgi i]Z^g
Z"ZXi% Xdc!c^c\ i]Z^g VXi^k^in id i]Z adXVi^dc VcY i^bZ ^c l]^X]
e]nh^dad\^XVa VXi^k^in ^h dXXjgg^c\' AdlZkZg% ^i ^h cdl Zk^YZci
i]Vi Vc dWhZgkZY aVX` d[ VaadhiZg^X V\dc^hb bVn Vahd WZ V
[jcXi^dc d[ i]Z a^\VcY XdcXZcigVi^dc% i]Z YZ\gZZ d[ h^\cVa
Vbea^!XVi^dc d[ i]Z e]VgbVXdad\^XVa VhhVn% VcY i]Z Xdjea^c\
Z#X^ZcXn d[ i]Z gZXZeidg [dg i]Z h^\cVa^c\ eVi]lVn WZ^c\
bZVhjgZY'.0%.1 M]Vi ^h id hVn i]Vi ^[ Vc VaadhiZg^X a^\VcY ^h
VhhZhhZY ^c Vc VhhVn l^i] b^c^bVa h^\cVa Vbea^!XVi^dc i]Vi
bZVhjgZh V eVi]lVn eddgan XdjeaZY id i]Z gZXZeidg d[ ^ciZgZhi%
Vcn Y^gZXi VaadhiZg^X V\dc^hb d[ i]Z a^\VcY bVn \d jcYZiZXiZY'
BcYZZY% ^i XVc WZ gZVhdcVWan ]nedi]Zh^oZY i]Vi Vaa edh^i^kZ
VaadhiZg^X bdYjaVidgh bVn Y^heaVn VaadhiZg^X V\dc^hb VcY Vaa
cZ\Vi^kZ VaadhiZg^X bdYjaVidgh bVn Y^heaVn ^ckZghZ V\dc^hb%
jcYZg i]Z g^\]i VhhVn XdcY^i^dch'+ M]ZgZ[dgZ% ^c dgYZg id bdgZ
VXXjgViZan egZY^Xi i]Z [jcXi^dcVa egd!aZ d[ Vc VaadhiZg^X a^\VcY ^c
egZXa^c^XVa Vc^bVa hijY^Zh VcY hjWhZfjZci Xa^c^XVa ig^Vah% ^c k^igd
XZaajaVg VhhVnh i]Vi [daadl ^c^i^Va ]^i YZiZXi^dc dj\]i id gZhZbWaZ
i]Z XZaajaVg WVX`\gdjcY% cVi^kZ gZXZeidg ZmegZhh^dc aZkZah% adXVa
cZjgdigVchb^iiZg XdcXZcigVi^dc% VcY W^dX]Zb^XVa djiXdbZh d[
i]Z ]jbVc eVi]de]nh^dad\^XVa i^hhjZ d[ ^ciZgZhi Vh XadhZan Vh
edhh^WaZ' M]^h ^h a^`Zan id edhZ XdbeaZm X]VaaZc\Zh% ZheZX^Vaan [dg
<GL Y^hdgYZgh ^c l]^X] bjai^eaZ WgV^c gZ\^dch "l^i] Y^"ZgZci
gZXZeidg ZmegZhh^dc aZkZah VcY cZjgdigVchb^iiZg XdcXZcigV&
i^dch# VgZ WZ^c\ iVg\ZiZY id VX]^ZkZ ^c k^kd Z#XVXn'

F* b9<]K VaadhiZg^X a^\VcYh bVn egdk^YZ hdaji^dch id i]Z
egdWaZbh ]^cYZg^c\ i]Z YZkZadebZci d[ Vc dei^b^oZY
X]da^cZg\^X igZVibZci [dg Xd\c^i^kZ Ynh[jcXi^dc' M]Z^g hjWineZ
hZaZXi^k^in l^aa [VX^a^iViZ [jgi]Zg ^ckZhi^\Vi^dc ^cid i]Z e]nh^d&
ad\^XVa VcY eVi]de]nh^dad\^XVa gdaZh d[ i]^h gZXZeidg ^c i]Z
WgV^c% Vh lZaa Vh d"Zg i]Z egdheZXi d[ cZjgdYZ\ZcZgVi^kZ
Y^hdgYZg i]ZgVe^Zh YZkd^Y d[ h^YZ Z"ZXih' 9YY^i^dcVaan% l]^aZ
i]Z^g VW^a^in id bdYjaViZ ZcYd\Zcdjh cZjgdigVchb^iiZg VXi^k^in
V"dgYh i]Z egdheZXi d[ ^begdkZY X]da^cZg\^X idcZ% i]Z ediZci^Va
[dg VaadhiZg^X VXi^kVi^dc d[ i]Z F* b9<]K ^c i]Z^g dlc g^\]i
WZXdbZh Vaa i]Z bdgZ Xg^i^XVa Vh [jcXi^dcVa 9<] aZkZah YZXgZVhZ
^c iVcYZb l^i] cZjgdYZ\ZcZgVi^dc VcY Y^hZVhZ hiViZ egd&
\gZhh^dc' FdgZdkZg% i]Z VW^a^in d[ hjX] a^\VcYh id hiVW^a^oZ
Y^hi^cXi gZXZeidg Xdc[dgbVi^dch bVn aZVY id i]Z Y^hXdkZgn d[

5IGSPE *$ M]gZZ bdYZh Wn l]^X] VaadhiZg^X a^\VcYh ZmZgi i]Z^g Z"ZXih'
"*# Hgi]dhiZg^X a^\VcY V#c^in bdYjaVi^dc4 "+# dgi]dhiZg^X a^\VcY
Z#XVXn bdYjaVi^dc4 VcY ",# Y^gZXi VaadhiZg^X V\dc^hb'
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[jcXi^dcVa egd!aZh i]Vi W^Vh i]Z gZXZeidg idlVgY cZjgdigde]^X
VcY egd&Xd\c^i^kZ eVi]lVnh l]^aZ Y^h[Vkdg^c\ eVi]de]nh^dad\&
^XVa VcY cZjgdidm^X eVi]lVnh'

! @A?B2AB?09 @AB384@ =5 ;& R02N?
=?A7=@A4?82 0<3 099=@A4?82 @8A4@

Nci^a gZXZcian% bdYZa^c\ d[ i]Z bjhXVg^c^X @I<K [Vb^an ]Vh
WZZc aVg\Zan WVhZY dc i]Z g]dYdeh^c%.2 !&VYgZcZg\^X%/) VcY 9+9

VYZcdh^cZ/* @I<K XgnhiVa higjXijgZh% di]Zg ?Vb^an 9 @I<Kh
l^i] l]^X] i]Zn h]VgZ Xdbbdc higjXijgVa bdi^[h'/+ AdlZkZg%
gZXZci ejWa^XVi^dc d[ i]Z ^cVXi^kZ ]jbVc F+ VcY i]Z gVi F,

b9<]K XgnhiVa higjXijgZh/,%/- l^aa jcYdjWiZYan egdk^YZ
jceVgVaaZaZY ^ch^\]i ^cid i]Z higjXijgZh d[ i]Z di]Zg bjhXVg^c^X
gZXZeidg hjWineZh \d^c\ [dglVgY'

LijY^Zh d[ i]Z XadcZY F*"F. b9<]Kh ]VkZ gZkZVaZY V ]^\]
YZ\gZZ d[ hZfjZcXZ ]dbdad\n WZilZZc i]Z hjWineZh%
eVgi^XjaVgan ^c igVchbZbWgVcZ "MF# jc^ih +"0% V gZ\^dc
XdciV^c^c\ V ]^\]an higjXijgVaan XdchZgkZY ]nYgde]^a^X XVk^in'/.

P^i]^c i]^h XVk^in egd_ZXih V MF, cZ\Vi^kZan X]Vg\ZY VheVgiViZ
gZh^YjZ Xdbbdc id Vaa hjWineZh% l]^X] ]Vh WZZc h]dlc Wn
W^cY^c\ VcY ed^ci&bjiVi^dc hijY^Zh id WZ Xg^i^XVa [dg dgi]dhiZg^X
a^\VcY W^cY^c\%// [dgb^c\ Vc ^dc^X ^ciZgVXi^dc l^i] i]Z edaVg%
edh^i^kZan X]Vg\ZY "dg ^dc^oVWaZ# ]ZVY\gdje d[ Wdi] V\dc^hih%
hjX] Vh VXZinaX]da^cZ% VcY VciV\dc^hih% hjX] Vh Vigde^cZ ") VcY
*% ?^\jgZ /#' 9 XdbW^cVi^dc d[ XdbejiVi^dcVa VcY bdaZXjaVg

W^dad\^XVa iZX]c^fjZh ]VkZ ^YZci^!ZY VYY^i^dcVa gZh^YjZh
ZmiZcY^c\ ^cid i]^h edX`Zi Vh ]Vk^c\ `Zn gdaZh ^c dgi]dhiZg^X
a^\VcY W^cY^c\% `^cZi^Xh% VcY gZXZeidg VXi^kVi^dc'/0

L^b^aVg VeegdVX]Zh ]VkZ WZZc VYdeiZY id ^YZci^[n i]Z `Zn
gZh^YjZh ^ckdakZY ^c i]Z ^ciZgVXi^dc d[ VaadhiZg^X a^\VcYh l^i] i]Z
F* b9<]K' Md YViZ% ild F* b9<]K VaadhiZg^X W^cY^c\ h^iZh
]VkZ WZZc e]VgbVXdad\^XVaan X]VgVXiZg^oZY' >Vgan W^cY^c\ VcY
h^iZ&Y^gZXiZY bjiV\ZcZh^h hijY^Zh jh^c\ i]Z VaadhiZg^X bjhXVg^c^X
a^\VcYh \VaaVb^cZ "+# VcY VaXjgdc^jb ",# egdk^YZY Zk^YZcXZ [dg
i]Z !ghi h^iZ% Vc ZmigVXZaajaVg "><# VaadhiZg^X W^cY^c\ YdbV^c
^ckdak^c\ gZh^YjZh [gdb >< addeh + VcY , VY_d^c^c\ MFh .% /%
VcY 0'/1 M]^h h^iZ ^h d[iZc gZ[ZggZY id Vh i]Z "Xdbbdc# VaadhiZg^X
W^cY^c\ h^iZ/2 [dg b9<]Kh Vh ^ih ided\gVe]^XVa adXVi^dc ^h
egZhZgkZY VXgdhh i]Z hjWineZh% l]^aZ i]Z cdcXdchZgkZY gZh^YjZh
^c i]^h gZ\^dc Xdc[Zg VaadhiZg^X a^\VcY b9<]K hjWineZ
hZaZXi^k^in' FdgZ heZX^!XVaan Vi i]Z F* b9<]K% i]Z edh^i^kZ
X]Vg\Zh egZhZci dc Wdi] \VaaVb^cZ VcY VaXjgdc^jb "?^\jgZ 0#
VgZ i]dj\]i id WZ ^bedgiVci [dg ^ciZgVXi^dc l^i] cZ\Vi^kZan
X]Vg\ZY ><, gZh^YjZh "L,11% =,2,% VcY >,20# ZmiZcY^c\ ^cid
i]Z ]nYgde]^a^X >< heVXZ% l]^aZ i]Z ]nYgde]dW^X edgi^dch d[
i]ZhZ bdaZXjaZh VgZ i]dj\]i id [dgb ^ciZgVXi^dch l^i]
igneide]Vc gZh^YjZh "P*)* VcY P-))# l^i]^c jeeZg MF
jc^ih'0)

M]Z Zm^hiZcXZ d[ V hZXdcY VaadhiZg^X h^iZ lVh egdedhZY l]Zc
i]Z VW^a^in d[ i]Z ^cYdadXVgWVodaZ DM.0+) "-% ?^\jgZ 1# id
VaadhiZg^XVaan Zc]VcXZ i]Z W^cY^c\ d[ Wdi] i]Z V\dc^hi 9<] VcY

i]Z VciV\dc^hi ;&bZi]nahXdedaVb^cZ "GFL# Vi i]Z F*"F-

b9<]Kh lVh jcX]Vc\ZY ^c i]Z egZhZcXZ d[ i]Z VaadhiZg^X a^\VcY
\VaaVb^cZ'0* M]^h ^h ^cY^XVi^kZ d[ ild hZeVgViZ VaadhiZg^X W^cY^c\
h^iZh VcY% Vh cZ^i]Zg VaadhiZg^X a^\VcY VaiZgZY i]Z ediZcXn dg
gZaVi^kZ Z"ZXi^kZcZhh d[ i]Z di]Zg l]Zc Xd&WdjcY% i]Zn Zm]^W^i
cZjigVa XddeZgVi^k^in l^i] dcZ Vcdi]Zg'0+ 9YY^i^dcVa bjhXVg^c^X
VaadhiZg^X a^\VcYh gZedgiZY id W^cY id i]^h hZXdcY h^iZ VgZ
PBG/+%.00 ".# VcY ^ih VcVad\jZh "?^\jgZ 1#'0,

Nh^c\ V g]dYdeh^c&WVhZY ]dbdad\n bdYZa d[ i]Z F*

b9<]K% i]^h hZXdcY VaadhiZg^X h^iZ lVh aViZg edhijaViZY id WZ
adXViZY dc i]Z ^cigVXZaajaVg "B<# [VXZ d[ i]Z gZXZeidg XadhZ id
i]Z @ egdiZ^c&Xdjea^c\ YdbV^c% ^ckdak^c\ gZh^YjZh l^i]^c MFh
+% ,% VcY 0% i]Z <&iZgb^cVa ]Za^m 1 VcY B< adde ,% V egdedh^i^dc
i]Vi ^h nZi id WZ ZmeZg^bZciVaan kVa^YViZY'0-

M]Z [jijgZ ZajX^YVi^dc d[ i]Z F* b9<]K higjXijgZ Wn Q&gVn
XgnhiVaad\gVe]n "VcY ZkZcijVa XdXgnhiVaa^oVi^dc l^i] egdedhZY
VaadhiZg^X a^\VcYh# l^aa ]deZ[jaan [jgi]Zg kVa^YViZ i]Z ]dbdad\n
bdYZa&WVhZY higjXijgVa hijY^Zh jcYZgiV`Zc hd [Vg VcY \gZVian
Zc]VcXZ djg jcYZghiVcY^c\ d[ a^\VcY"gZXZeidg ^ciZgVXi^dch'
KZ\VgYaZhh% i]Z Zm^hiZcXZ d[ bjai^eaZ VaadhiZg^X h^iZh dc i]Z F*

b9<]K VYYh Vcdi]Zg aVnZg d[ XdbeaZm^in id i]Z VagZVYn
Xdbea^XViZY !ZaY d[ hjWineZ&hZaZXi^kZ VaadhiZg^X a^\VcY YZh^\c'

! 8;>=?A0<A 2=<@834?0A8=<@ 8< 099=@A4?82
9860<3 290@@85820A8=< 0<3 4C09B0A8=<

>TXOYO[K 0QQTXYKWOI ;TJZQGYTWX !>0;X" >TXXKXXOSM
8SYWOSXOI 0MTSOXR$ 9h VaajYZY id ZVga^Zg% ^i bVn WZ i]Z XVhZ
i]Vi Vaa edh^i^kZ VaadhiZg^X bdYjaVidgh bVn Y^heaVn VaadhiZg^X
V\dc^hb ^c i]Z^g dlc g^\]i ^[ ZkVajViZY ^c V hj#X^Zcian
Vbea^!ZY e]VgbVXdad\^XVa VhhVn' M]ZgZ[dgZ% XaVhh^[n^c\ V a^\VcY
Vh V "ejgZ# VaadhiZg^X bdYjaVidg h]djaY WZ YdcZ iZciVi^kZan VcY
l^i] YjZ Xdch^YZgVi^dc id i]Z XdciZmi ^c l]^X] i]Z a^\VcY ]Vh
WZZc iZhiZY'

4XYORGYOSM 9OMGSJ >TYKSI]$ M]Z F* b9<]K I9F
a^iZgVijgZ gZ\jaVgan gZedgih a^\VcY ediZcXn Wn YZiZgb^c^c\ Vc
><.) kVajZ' M]^h kVajZ ^h YZiZgb^cZY Wn !ghi \ZcZgVi^c\ V
XdcXZcigVi^dc gZhedchZ XjgkZ "<K<# [dg Vc dgi]dhiZg^X V\dc^hi
d[ i]Z F* b9<]K "Z'\'% 9<]# jh^c\ i]Z XZaajaVg WVX`\gdjcY

5IGSPE +$ LigjXijgZh d[ i]Z bjhXVg^c^X dgi]dhiZg^X V\dc^hi VXZinaX]da^cZ
")# VcY i]Z bjhXVg^c^X dgi]dhiZg^X VciV\dc^hi Vigde^cZ "*#% ]^\]&
a^\]i^c\ i]Z edh^i^kZan X]Vg\ZY VcY ^dc^oVWaZ ]ZVY \gdjeh% gZheZXi^kZan'

5IGSPE ,$ LigjXijgZh d[ i]Z ild "Xdbbdc# bjhXVg^c^X VaadhiZg^X h^iZ
W^cYZgh% \VaaVb^cZ "+# VcY VaXjgdc^jb ",#'

5IGSPE -$ LigjXijgZh d[ i]Z hZXdcY bjhXVg^c^X VaadhiZg^X h^iZ W^cYZgh%
DM.0+) "-# VcY PBG/+%.00 ".#'
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VcY [jcXi^dcVa VhhVn d[ X]d^XZ "Z'\'% XVaX^jb bdW^a^oVi^dc ^c
<AH XZaah#' ?gdb i]^h XjgkZ% V h^c\aZ XdcXZcigVi^dc ^h hZaZXiZY
YZeZcY^c\ dc i]Z ineZ d[ VaadhiZg^X bdYjaVi^dc ZmeZXiZY id WZ
dWhZgkZY' B[ edh^i^kZ bdYjaVi^dc ^h ZmeZXiZY% Vh ^h i]Z XVhZ l^i]
i]Z F* b9<]K I9F hijY^Zh YZhXg^WZY ]ZgZ% Vc ><+) d[ 9<]
bVn WZ hZaZXiZY "?^\jgZ 2V#% i]Z XdcXZcigVi^dc Vi l]^X] +)! d[
i]Z bVm^bVa hnhiZb gZhedchZ id i]Z a^\VcY ^h Za^X^iZY% V"dgY^c\
V hj^iVWaZ "l^cYdl# ^c l]^X] id YZiZXi i]Z Vci^X^eViZY
bdYjaVidgn VXi^k^in'

M]^h egZYZiZgb^cZY XdcXZcigVi^dc d[ dgi]dhiZg^X a^\VcY ^h
i]Zc XdVYYZY l^i] ^cXgZVh^c\ XdcXZcigVi^dch d[ i]Z iZhi
VaadhiZg^X a^\VcY ^c i]Z hVbZ XZaajaVg WVX`\gdjcY VcY [jcXi^dcVa
VhhVn% VcY% Vhhjb^c\ i]Z egZY^XiZY bdYjaVi^dc ^h dWhZgkZY% i]Z
ediZcXn d[ i]Z VaadhiZg^X bdYjaVidg ^h ZfjViZY id i]Z ><.)

kVajZ% i]Z XdcXZcigVi^dc Vi l]^X] .)! d[ i]Z bVm^bVa hnhiZb
gZhedchZ id i]Z VaadhiZg^X a^\VcY ^c i]Z egZhZcXZ d[ V !mZY
XdcXZcigVi^dc d[ dgi]dhiZg^X a^\VcY ^h Za^X^iZY "i]Z ed^ci d[
^c$ZXi^dc d[ i]Z i^igVi^dc XjgkZ% hZZ ?^\jgZ 2W#'

M]^h ^h V ine^XVa VcY Z#X^Zci bZi]dY [dg hXgZZc^c\ [dg
VXi^k^in d[ ejiVi^kZ a^\VcYh% VcY XVc egdk^YZ egZa^b^cVgn
^c[dgbVi^dc VWdji i]Z bdYZ d[ VXi^dc d[ i]Z a^\VcY' AdlZkZg%
Wn k^gijZ d[ hXgZZc^c\ V\V^chi V h^c\aZ XdcXZcigVi^dc d[
dgi]dhiZg^X a^\VcY% i]^h bZi]dY ZmVb^cZh V dcZ&Y^bZch^dcVa
Xgdhh hZXi^dc d[ i]Z ejiVi^kZ a^\VcY!h e]VgbVXdad\^XVa egd!aZ% V
Xgdhh hZXi^dc i]Vi bVn cdi cZXZhhVg^an XVeijgZ i]Z igjZ WZ]Vk^dg
d[ i]Z a^\VcY' 9c ^ciZgVXi^dc hijYn ^c l]^X] i]Z [jaa <K< d[ i]Z
dgi]dhiZg^X a^\VcY ^h VhhZhhZY V\V^chi ^cXgZVh^c\ XdcXZcigVi^dch
d[ i]Z ejiVi^kZ VaadhiZg^X a^\VcY ^h cZXZhhVgn id Xdc!YZcian
XaVhh^[n i]Z bdYZ d[ VXi^dc d[ i]Z a^\VcY' 9h YZbdchigViZY ^c
?^\jgZ *)% V I9F% Vc VaadhiZg^X V\dc^hi% VcY V XdbeZi^i^kZ
dgi]dhiZg^X V\dc^hi ldjaY Vaa VeeZVg i]Z hVbZ l]Zc XdVYYZY
l^i] V h^c\aZ dgi]dhiZg^X a^\VcY XdcXZcigVi^dc "cdiZ i]Vi ?^\jgZ

2W VcY ?^\jgZ *)Y VgZ ^cY^hi^c\j^h]VWaZ#' Bi ^h cdi jci^a
^ciZgVXi^dc hijY^Zh dkZg V gVc\Z d[ dgi]dhiZg^X a^\VcY
XdcXZcigVi^dch VgZ eZg[dgbZY i]Vi i]Z bdYZ d[ VXi^dc d[ i]Z
iZhi a^\VcYh XVc WZ\^c id WZ YZYjXZY "?^\jgZ *)V"X#'

9 XdbW^cVi^dc d[ [jcXi^dcVa VcY gVY^da^\VcY W^cY^c\ VhhVnh ^h
cZXZhhVgn id YZiZgb^cZ l]Zi]Zg i]Z VaadhiZg^X a^\VcY!h
bdYjaVidgn VXi^k^in ^h Za^X^iZY eg^bVg^an i]gdj\] bdYjaVi^dc
d[ W^cY^c\ V#c^in% h^\cVa^c\ Z#XVXn% dg V XdbW^cVi^dc d[ i]Z
ild' M]ZhZ ZmeZg^bZcih l^aa Vahd YZa^cZViZ ^ih bdYjaVidgn
Z"ZXih dc i]Z dgi]dhiZg^X a^\VcY [gdb Vcn V\dc^hi^X gZhedchZ ^c
^ih dlc g^\]i' M]ZhZ eVgVbZiZgh XVc WZ Zhi^bViZY k^V Veea^XVi^dc
d[ i]Z VaadhiZg^X iZgcVgn XdbeaZm bdYZa [dg W^cY^c\ ZmeZg^bZcih
VcY i]Z deZgVi^dcVa bdYZa d[ VaadhiZg^hb [dg [jcXi^dcVa
ZmeZg^bZcih'-1 Bi ^h ^bedgiVci id cdiZ i]Vi% ZkZc ^[ i]^h bdgZ
YZiV^aZY e]VgbVXdad\^XVa X]VgVXiZg^oVi^dc d[ i]Z VaadhiZg^X
a^\VcY ^h eZg[dgbZY% i]Z Zhi^bViZh d[ V#c^in% Z#XVXn% VcY
XddeZgVi^k^in dWiV^cZY VgZ dcan Veea^XVWaZ ^c i]Z XdciZmi d[ i]Z
dgi]dhiZg^X egdWZ ji^a^oZY% i]Z [jcXi^dcVa VhhVnh eZg[dgbZY% VcY
i]Z XZaajaVg WVX`\gdjcY jcYZg ^ckZhi^\Vi^dc'

0IPST\QKJMOSM BSOVZK 0QQTXYKWOI >WTUKWYOKX$ 9aadh&
iZg^X a^\VcYh edhhZhh V cjbWZg d[ ^c]ZgZci egdeZgi^Zh i]Vi
cZXZhh^iViZ WgdVYZg e]VgbVXdad\^XVa ZkVajVi^dc i]Vc i]Z^g
dgi]dhiZg^X XdjciZgeVgih' Mld [jcYVbZciVa e]VgbVXdad\^XVa
egdeZgi^Zh i]Vi XVc WZ Zc\ZcYZgZY Wn @I<K VaadhiZg^X a^\VcYh
VgZ hi^bjajh W^Vh0. VcY egdWZ YZeZcYZcXZ'0/ M]ZhZ iZgbh gZ[Zg
id i]Z Y^"Zg^c\ VaadhiZg^X bdYjaVidgn Z"ZXih dWhZgkZY YZeZcY&
^c\ dc i]Z XZaajaVg h^\cVa^c\ eVi]lVn WZ^c\ VhhZhhZY Wn i]Z
VhhVn% VcY i]Z dgi]dhiZg^X a^\VcY XdWdjcY id i]Z gZXZeidg%
gZheZXi^kZan'

M]Z [djcYVi^dc d[ hi^bjajh W^Vh ^h i]Z hiVW^a^oVi^dc d[ Y^hi^cXi
gZXZeidg Xdc[dgbVi^dch' Bc i]Z hVbZ lVn i]Vi Y^"ZgZci
dgi]dhiZg^X V\dc^hih VcY VciV\dc^hih hiVW^a^oZ bjai^eaZ VXi^kZ
VcY ^cVXi^kZ gZXZeidg hiViZh% gZheZXi^kZan% VaadhiZg^X a^\VcYh bVn
hiVW^a^oZ Y^kZghZ Xdc[dgbVi^dch i]Vi gZhjai ^c Y^"ZgZci^Va
VXi^kVi^dc d[ gZXZeidg h^\cVa^c\ eVi]lVnh% dg XdaaViZgVa
Z#XVXn'.- LjX] bdaZXjaVg iddah bVn V"dgY V \gZViZg jcYZg&
hiVcY^c\ d[ i]Z XdbeaZm gZaVi^dch]^e WZilZZc gZXZeidg
Xdc[dgbVi^dch% Y^hXgZiZ h^\cVa^c\ egd!aZh% VcY eVgi^XjaVg
e]nh^dad\^XVa VcY eVi]de]nh^dad\^XVa djiXdbZh'

IgdWZ YZeZcYZcXZ ^h Vc ^bedgiVci egdeZgin id Xdch^YZg
Yjg^c\ i]Z egdXZhhZh d[ ]^i ^YZci^!XVi^dc VcY aZVY dei^b^oVi^dc
d[ VaadhiZg^X a^\VcYh' B[ i]Z dgi]dhiZg^X egdWZ jhZY id hXgZZc VcY
ZajX^YViZ i]Z higjXijgZ"VXi^k^in gZaVi^dch]^eh d[ cdkZa VaadhiZg^X
X]Zb^XVa hXV"daYh ^h cdi i]Z eVi]de]nh^dad\^XVaan gZaZkVci
ZcYd\Zcdjh cZjgdigVchb^iiZg% i]Z g^h` ^h i]Vi i]Z cdkZa a^\VcY
bVn Zm]^W^i V Y^"ZgZci% ediZci^Vaan jcYZh^gVWaZ [jcXi^dcVa egd!aZ
"dg cd [jcXi^dc Vi Vaa# ^c Vc ^c k^kd hZii^c\'

9c ZmXZaaZci b9<]K ZmZbeaVg d[ i]ZhZ ild egdeZgi^Zh ^h i]Z
F- b9<]K VaadhiZg^X a^\VcY ER+),,+21 "&%% ?^\jgZ **#'00

EZVX] Zi Va'.0 eZg[dgbZY gVY^da^\VcY W^cY^c\% T,.LU@MI#L%
XVaX^jb bdW^a^oVi^dc% >KD*(+ e]dhe]dgnaVi^dc% @LD&,!
e]dhe]dgnaVi^dc% VcY gZXZeidg ^ciZgcVa^oVi^dc VhhVnh id [jaan
VhhZhh i]Z VaadhiZg^X XVeVW^a^i^Zh d[ ER+),,+21' M]Zn [djcY i]Vi
i]Z YZ\gZZ d[ VaadhiZg^X ediZci^Vi^dc Xdc[ZggZY Wn ER+),,+21
kVg^ZY l^YZan YZeZcY^c\ dc i]Z h^\cVa^c\ eVi]lVn WZ^c\
ZmVb^cZY% gVc\^c\ [gdb bdYZhi edh^i^kZ bdYjaVi^dc d[ 9<]
VXi^k^in ^c T,.LU@MI#L VhhVnh id gdWjhi Zc]VcXZbZci d[ 9<]
VXi^k^in ^c gZXZeidg ^ciZgcVa^oVi^dc hijY^Zh' >hi^bViZh d[ i]Z
YZ\gZZ d[ VaadhiZg^X V\dc^hi VXi^k^in Vahd kVg^ZY% [jgi]Zg
^aajhigVi^c\ i]Z egdeZgin d[ hi^bjajh W^Vh' M]^h Vahd Y^hegdkZY
i]Z dg^\^cVa XaVhh^!XVi^dc d[ i]Z a^\VcY Vh V edh^i^kZ VaadhiZg^X
bdYjaVidg l^i] cd V\dc^hi VXi^k^in ^c ^ih dlc g^\]i'00

KVY^da^\VcY W^cY^c\ VhhVnh lZgZ jhZY id ]^\]a^\]i i]Z egdWZ

5IGSPE .$ L^bjaViZY ZmVbeaZ d[ V Xdbbdc hXgZZc^c\ bZi]dY [dg
ejiVi^kZ VaadhiZg^X a^\VcYh' "V# 9 XdcXZcigVi^dc"gZhedchZ XjgkZ d[ V
`cdlc dgi]dhiZg^X a^\VcY "Z'\'% 9<]# jhZY id YZg^kZ Vc ><+)

XdcXZcigVi^dc kVajZ4 ad\ $9 ^h i]Z deZgVi^dcVa Z#XVXn eVgVbZiZg d[
i]Z dgi]dhiZg^X a^\VcY "i]Z ]^\]Zg i]Z kVajZ% i]Z \gZViZg i]Z Z#XVXn#'
"W# Adl V XdcXZcigVi^dc gZhedchZ XjgkZ d[ V ejiVi^kZ VaadhiZg^X a^\VcY
b^\]i add` ^c i]Z egZhZcXZ d[ i]Z YZg^kZY ><+) XdcXZcigVi^dc d[
dgi]dhiZg^X a^\VcY'
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YZeZcYZcXZ d[ ER+),,+214 ^ih VaadhiZg^X V\dc^hb VcY
bdYjaVidgn Z"ZXih lZgZ dcan YZiZXiZY l]Zc XdWdjcY l^i] Vc
dgi]dhiZg^X V\dc^hi% cdi Vc VciV\dc^hi'

ER+),,+21 Vahd gZkZVaZY i]Z VW^a^in d[ VaadhiZg^X a^\VcYh id
Zm]^W^i heZX^Zh&YZeZcYZci Y^"ZgZcXZh ^c XddeZgVi^k^in'01 M]^h
aViZg aZY id i]Z ]nedi]Zh^h i]Vi i]Z egdedhZY hjWineZ hZaZXi^k^in
d[ i]Z bdYjaVidg bVn Vg^hZ [gdb Y^"ZgZci^Va XddeZgVi^k^in%
gVi]Zg i]Vc kVg^VW^a^in d[ i]Z VaadhiZg^X edX`Zih WZilZZc gZXZeidg
hjWineZh'0/ =Zhe^iZ ER+),,+21 Zm]^W^i^c\ hZaZXi^kZ 9<]
ediZci^Vi^dc Vi i]Z F- b9<]K% ZmiZch^kZ ZkVajVi^dc d[
ER+),,+21 Vi l^aY&ineZ VcY bjiVci F+ b9<]Kh gZkZVaZY
bVg`ZY YZ\gZZh d[ egdWZ YZeZcYZcXZ l^i] V gVc\Z d[ V\dc^hih
VcY VciV\dc^hih ^c gVY^da^\VcY W^cY^c\ VhhVnh% Vh lZaa Vh Wdi]
edh^i^kZ VcY cZ\Vi^kZ XddeZgVi^k^in ^c ild [jcXi^dcVa VhhVnh%
T,.LU@MI#L W^cY^c\ VcY e>KD*(+'

M]ZhZ !cY^c\h ]^\]a^\]i i]Z ]^\]an XdciZmijVa cVijgZ d[
VaadhiZg^X Z"ZXih VcY i]Z ^bedgiVcXZ d[ VhhZhh^c\ W^cY^c\%
bjai^eaZ [jcXi^dcVa eVi]lVnh% Y^"ZgZci gZXZeidg hjWineZh% VcY V
WgdVY gVc\Z d[ egdWZh id [jaan X]VgVXiZg^oZ VaadhiZg^X a^\VcYh'

8JKSYOL]OSM G >ZWKQ] 0QQTXYKWOI ;TJK TL 0IYOTS$ ?dg V
a^\VcY id WZ XaVhh^!ZY Vh Vc VaadhiZg^X V\dc^hi Vi V eVgi^XjaVg
gZXZeidg% ^i bjhi edhhZhh ^cig^ch^X Z#XVXn ^c ^ih dlc g^\]i%
gZ\VgYaZhh d[ l]Zi]Zg Vc dgi]dhiZg^X a^\VcY ^h Xd&WdjcY id i]Z
gZXZeidg'-/ Bih V\dc^hi^X Z"ZXi bjhi WZ Za^X^iZY hdaZan k^V Vc

VaadhiZg^X bZX]Vc^hb% VcY i]Z VWhZcXZ d[ Y^gZXi VXi^kVi^dc k^V
dgi]dhiZg^X h^iZ W^cY^c\ bjhi WZ ZhiVWa^h]ZY'

<dbegZ]Zch^kZ gVY^da^\VcY W^cY^c\ VcY [jcXi^dcVa VhhVnh
jcZfj^kdXVaan YZbdchigViZY i]Vi i]Z V\dc^hi^X VcY bdYjaVidgn
WZ]Vk^dg d[ ER+),,+21 Vi i]Z F- b9<]K lVh Za^X^iZY k^V V
ejgZan VaadhiZg^X bZX]Vc^hb4.0 l^i] [djg `Zn dWhZgkVi^dch
Xdc!gb^c\ i]^h ]nedi]Zh^h'

Bc gVY^da^\VcY W^cY^c\ VhhVnh3

"V# ER+),,+21 Zm]^W^iZY V aVX` d[ h^\c^!XVci V#c^in
bdYjaVi^dc d[ i]Z bjhXVg^c^X dgi]dhiZg^X VciV\dc^hih
GFL VcY JG; ",&fj^cjXa^Y^cna WZco^aViZ#% ^cY^XVi^c\ cd
dkZgaVe l^i] i]Z dgi]dhiZg^X W^cY^c\ h^iZ

Bc T,.LU@MI#L W^cY^c\ VhhVnh3

"W# XdVYY^i^dc d[ i]Z b9<]K VciV\dc^hi Vigde^cZ XVjhZY V
hjWhiVci^Va gZYjXi^dc ^c i]Z bVm^bVa Z"ZXi d[ ER+),,+21
l^i] V b^c^bVa X]Vc\Z ^c ediZcXn% X]VgVXiZg^hi^X d[
cdcXdbeZi^i^kZ cZ\Vi^kZ XddeZgVi^k^in

"X# ER+),,+21 YZbdchigViZY V XdbeZi^i^kZ ^ciZgVXi^dc l^i]
i]Z b9<]K cZ\Vi^kZ VaadhiZg^X bdYjaVidg <0(,&e]i]%
`cdlc id W^cY i]Z "Xdbbdc# bjhXVg^c^X VaadhiZg^X h^iZ02

"Y# ER+),,+21 Zm]^W^iZY cZjigVa XddeZgVi^k^in jedc XdVY&
Y^i^dc l^i] PBG.*0)1% V `cdlc "hZXdcY VaadhiZg^X h^iZ#

b9<]K a^\VcY%0, Xdc!gb^c\ i]Z VaadhiZg^X V\dc^hi!h h^iZ
d[ VXi^dc id WZ i]Z "Xdbbdc# VaadhiZg^X h^iZ dc i]Z F-

b9<]K

ANK >WTXUKIY TL 1OYTUOI 8SYKWGIYOTSX$ P]^aZ i]Z F*

b9<]K&hZaZXi^kZ a^\VcY a^iZgVijgZ gZk^ZlZY ]ZgZ^c egdk^YZh
hjWhiVci^Va Zk^YZcXZ id hj\\Zhi ejgZan VaadhiZg^X bdYZh d[
VXi^dc% i]ZgZ Zm^hi hZkZgVa ZmVbeaZh l]ZgZ i]^h Zk^YZcXZ ^h
^cXdcXajh^kZ' LjX] a^\VcYh ]VkZ ]ZcXZ WZZc iZgbZY "ejiVi^kZ
W^ide^X F* b9<]K V\dc^hih# ^c i]^h KZk^Zl' Bi ]Vh WZZc cdiZY
i]Vi i]ZhZ a^\VcYh Zm]^W^i jc^fjZ W^cY^c\ bdYZh VcY Y^kZg\Zci

5IGSPE &%$ L^bjaViZY ZmVbeaZ d[ ^ciZgVXi^dc hijY^Zh WZilZZc Vc dgi]dhiZg^X V\dc^hi VcY "V# V edh^i^kZ VaadhiZg^X bdYjaVidg "I9F#% "W# Vc VaadhiZg^X
V\dc^hi% VcY "X# V XdbeZi^i^kZ V\dc^hi% l^i] Wgd`Zc a^cZh ^cY^XVi^c\ i]Z ^ciZghZXi^dc d[ i]Z XdcXZcigVi^dch d[ iZhi a^\VcY l^i] i]Z ><+) d[ i]Z
dgi]dhiZg^X a^\VcY' "Y# 9c dkZgaVn d[ i]Z YViV ed^cih [gdb \gVe]h "V#""X# l]^X] ^ciZghZXi l^i] i]Z ><+) d[ i]Z dgi]dhiZg^X a^\VcY4 ad\ $; ^h i]Z
deZgVi^dcVa Z#XVXn eVgVbZiZg d[ i]Z VaadhiZg^X a^\VcY "i]Z ]^\]Zg i]Z kVajZ% i]Z \gZViZg i]Z Z#XVXn4 i]Z ]^\] cZ\Vi^kZ kVajZ gZegZhZcih V XdbeaZiZ
VWhZcXZ d[ VaadhiZg^X a^\VcY Z#XVXn#4 ad\ ! ^h i]Z [jcXi^dcVa XddeZgVi^k^in [VXidg WZilZZc i]Z dgi]dhiZg^X VcY VaadhiZg^X a^\VcYh "ad\ ! 7 ) 6 edh^i^kZ
XddeZgVi^k^in% ad\ ! 6 ) 6 cZjigVa XddeZgVi^k^in dg% ^c i]^h ^chiVcXZ% Y^gZXi XdbeZi^i^dc WZilZZc ild dgi]dhiZg^X a^\VcYh#'

5IGSPE &&$ LigjXijgZ d[ i]Z F- b9<]K VaadhiZg^X a^\VcY ER+),,+21
"&%#'
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[jcXi^dcVa^in l]Zc XdbeVgZY id F* b9<]K I9Fh'1)%1*

=ZeZcY^c\ dc i]Z ZmeZg^bZciVa eVgVY^\b% bVcn d[ i]ZhZ
bdaZXjaZh ]VkZ Zm]^W^iZY YZ\gZZh d[ VciV\dc^hi^X ^ciZgVXi^dc
l^i] Y^"ZgZci dgi]dhiZg^X b9<]K a^\VcYh' P]^aZ i]Zn bVn WZ
VXi^c\ Vh ejgZ VaadhiZg^X V\dc^hih edhhZhh^c\ kZgn ]^\] cZ\Vi^kZ
XddeZgVi^k^in l^i] dgi]dhiZg^XVaan WdjcY a^\VcYh% ^i ^h ZfjVaan ^[
cdi bdgZ a^`Zan i]Vi i]Zn VgZ ^ciZgVXi^c\ l^i] i]Z dgi]dhiZg^X
h^iZ VcY Vc VaadhiZg^X h^iZ h^bjaiVcZdjhan% WZ]Vk^c\ Vh "W^ide^X#
a^\VcYh "Vahd iZgbZY "YjVahiZg^X# dg "bjai^kVaZci## "?^\jgZ *+#'

M]^h jc^fjZ bdYZ d[ a^\VcY"gZXZeidg ^ciZgVXi^dc ]Vh WZZc
kVa^YViZY1+ Wn V cjbWZg d[ egdd[&d[&XdcXZei hijY^Zh "hZZ OVaVci
Zi Va'1, [dg V gZk^Zl#' GdiVWan% i]Z XdcXajh^kZ XaVhh^!XVi^dc d[
FXG&9&,-, "&&% ?^\jgZ *,# Vh V W^ide^X a^\VcY%1- ^c^i^Vaan

i]dj\]i id WZ Vc F+ b9<]K VaadhiZg^X eVgi^Va V\dc^hi%1.

]^\]a^\]ih i]Z YZiV^aZY aZkZa d[ hnci]Zi^X bVc^ejaVi^dc VcY
e]VgbVXdad\^XVa X]VgVXiZg^oVi^dc cZXZhhVgn id Veegdeg^ViZan
XaVhh^[n i]Z bdYZ d[ VXi^dc d[ V W^ide^X a^\VcY' Cjhi Vh FXG&9&
,-, lVh igjcXViZY id [dgb hbVaa bdaZXjaVg YZg^kVi^kZh i]Vi lZgZ
jhZY id ^YZci^[n i]Z dgi]dhiZg^X VcY VaadhiZg^X edgi^dch d[ i]Z
bdaZXjaZ% h^b^aVg bZi]dYh l^aa cZZY id WZ ZbeadnZY id Xdc!gb
i]Z igjZ cVijgZ d[ i]Z ejiVi^kZ W^ide^X F* b9<]K V\dc^hih
YZhXg^WZY l^i]^c'

! ;& R02N?#@4942A8C4 9860<3@

HkZg i]Z eVhi ild YZXVYZh% V higjXijgVaan Y^kZghZ VggVn d[ F*

b9<]K&hZaZXi^kZ a^\VcYh ]VkZ WZZc ^YZci^!ZY VcY X]VgVXiZg&
^oZY' Mld Y^hi^cXi \gdjeh d[ i]ZhZ a^\VcYh l^aa WZ gZk^ZlZY
]ZgZ^c3 F* b9<]K I9Fh VcY ejiVi^kZ W^ide^X F* b9<]K
V\dc^hih' Hgi]dhiZg^X F* b9<]K a^\VcYh VgZ WZndcY i]Z hXdeZ
d[ i]^h KZk^Zl' M]Z bZi]dYh jhZY VcY i]Z ^bea^XVi^dch [dg i]Z
YZiZXi^dc% dei^b^oVi^dc% VcY YZkZadebZci d[ cdkZa igZVibZcih
[dg Xd\c^i^kZ YZ!X^ih d[ cZjgdYZ\ZcZgVi^kZ XdcY^i^dch% VcY

^cYZZY Vcn VaadhiZg^XVaan YZg^kZY igZVibZci% l^aa Vahd WZ
Y^hXjhhZY'

;& R02N? >0;X$ )DG9>A<# Bc *22.% EVoVgZcd VcY
;^gYhVaa1/ ^YZci^!ZY i]Z cVijgVaan dXXjgg^c\ Va`Vad^Y hignX]c^cZ
Vh Vc F*&% F+&% F-&egZ[Zgg^c\ VaadhiZg^X a^\VcY h]dlc id edhhZhh
adl cZ\Vi^kZ XddeZgVi^k^in l^i] 9<]% egdbei^c\ i]Z gZhZVgX]Zgh
id ^ckZhi^\ViZ V bdY^!ZY hZg^Zh d[ VcVad\jZh l^i] i]Z ^ciZci d[
^YZci^[n^c\ a^\VcYh i]Vi edhhZhhZY edh^i^kZ XddeZgVi^k^in l^i]
9<] Vh lZaa Vh \gZViZg hjWineZ hZaZXi^k^in'

M]Z gZhjai lVh i]Z Y^hXdkZgn i]Vi i]Z higjXijgVaan gZaViZY
cVijgVa egdYjXi WgjX^cZ% *)%**&Y^bZi]dmn hignX]c^cZ "&'%
?^\jgZ *-#% Zm]^W^ih bdYZhi edh^i^kZ XddeZgVi^k^in l^i] 9<]

^c Wdi] Zfj^a^Wg^jb W^cY^c\ ZmeZg^bZcih VcY [jcXi^dcVa VhhVnh
"hjX] Vh i]Z T,.LU&@MI#L VhhVn VcY i]Z XVaX^jb bdW^a^oVi^dc
VhhVn# Vi i]Z F* b9<]K'10 Nc[dgijcViZan% WgjX^cZ Zm]^W^iZY
adl V#c^in ")'* bbda [dg i]Z 9<]&dXXje^ZY gZXZeidg#%
b^c^bVa XddeZgVi^k^in "*'."+&[daY Zc]VcXZbZci d[ 9<]
VXi^k^in# VcY gZfj^gZY ]^\] b^XgdbdaVg XdcXZcigVi^dch id
egdYjXZ Vcn YZiZXiVWaZ VXi^k^in' M]^h% XdbW^cZY l^i] ^ih eddg
e]VgbVXdad\^XVa egd!aZ% gZcYZgZY i]Z XdbedjcY ^chj#X^Zci
[dg jhZ ^c cVi^kZ i^hhjZ VcY Vc^bVa hijY^Zh% VcY d"&iVg\Zi VXi^k^in
hj\\ZhiZY i]Vi i]Z hXV"daY lVh jc[VkdgVWaZ [dg [jgi]Zg F*

b9<]K I9F VcVad\jZ YZkZadebZci' AdlZkZg% WgjX^cZ
egdk^YZY ^bedgiVci kVa^YVi^dc [dg hZaZXi^kZ VaadhiZg^X bdYj&
aVi^dc d[ F* b9<]K VXi^k^in Vh V k^VWaZ !ZaY d[ i]ZgVeZji^X
gZhZVgX]'

)<AKJ? 3G>AB?BA< *7D8BIJ?>9 (9>;! )3*(# 9c ZmX^i^c\
YZkZadebZci ^c i]Z ejghj^i d[ hZaZXi^kZ F* b9<]K VaadhiZg^X
ediZci^Vidgh lVh FZgX`!h Y^hXdkZgn d[ ;J<9 "&(% ?^\jgZ *.#%11

Wn [Vg i]Z bdhi VXi^kZan ^ckZhi^\ViZY hXV"daY ^c i]^h !ZaY id YViZ'
;J<9 ^h i]Z !ghi gZedgiZY dgVaan W^dVkV^aVWaZ F* b9<]K
VaadhiZg^X a^\VcY Zm]^W^i^c\ VWhdajiZ hjWineZ hZaZXi^k^in4 cd
VXi^k^in lVh YZiZXiZY Vi i]Z di]Zg [djg bjhXVg^c^X gZXZeidg
hjWineZh ^c XVaX^jb bdW^a^oVi^dc VhhVnh "XdcXZcigVi^dch je id
*)) %F#' 9 cdiVWaZ [ZVijgZ d[ ;J<9 ^h ^ih ]^\] YZ\gZZ d[
XddeZgVi^k^in4 *)) %F d[ ;J<9 ^cYjXZY V gdWjhi *+2&[daY
aZ[ilVgY h]^[i ^c i]Z 9<] <K< "Zhi^bViZY [gdb $jdgdbZig^X
^bV\^c\ eaViZ gZVYZg "?EBIK# XVaX^jb bdW^a^oVi^dc VhhVnh#'
?jgi]ZgbdgZ% ;J<9 egdYjXZY Vc ^c$ZXi^dc ed^ci kVajZ d[ 1-.
cF ^c i]Z egZhZcXZ d[ , cF 9<]' 9 XdbW^cVi^dc d[ bdaZXjaVg

5IGSPE &'$ 9YkVciV\Zh VcY Y^hVYkVciV\Zh d[ dgi]dhiZg^X VcY VaadhiZg^X
a^\VcYh% VcY i]Z i]ZdgZi^XVa [jh^dc d[ i]Z^g gZheZXi^kZ VYkVciV\Zh Wn
W^ide^X a^\VcYh3 ]^\] ediZcXn% ]^\] hjWineZ hZaZXi^k^in% VcY i]Z
ediZci^Va id Za^X^i Y^hi^cXi h^\cVa^c\ egd!aZh "Ih# i]Vi bVn WZ d[
i]ZgVeZji^X kVajZ'

5IGSPE &($ LigjXijgZ d[ i]Z F+ b9<]K W^ide^X a^\VcY FXG&9&,-,
"&&#'

5IGSPE &)$ LigjXijgZ d[ i]Z F*&egZ[Zgg^c\ VaadhiZg^X a^\VcY WgjX^cZ
"&'#'

5IGSPE &*$ LigjXijgZ d[ i]Z WgZV`i]gdj\] F*&hZaZXi^kZ b9<]K I9F
;J<9 "&(#'
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bdYZa^c\% h^iZ&Y^gZXiZY bjiV\ZcZh^h% VcY gVY^da^\VcY W^cY^c\
hijY^Zh gZkZVaZY i]Z gZh^YjZh R*02 VcY P-)) id WZ ^bedgiVci
id i]Z ;J<9"gZXZeidg ^ciZgVXi^dc% l]^X] ^h hj\\Zhi^kZ% Wji cdi
XdcXajh^kZ% d[ i]Z bdYjaVidg ZmZgi^c\ ^ih Z"ZXih k^V i]Z
"Xdbbdc# VaadhiZg^X h^iZ'

BciZgZhi^c\an% ^i lVh gZXZcian gZedgiZY i]Vi ;J<9 ^h i]Z !ghi
VaadhiZg^X @I<K a^\VcY egdkZc id VW^YZ Wn V hig^Xi ild&hiViZ
FdcdY&PnbVc&<]Vc\Zjm "FP<# bdYZa d[ gZXZeidg VXi^kV&
i^dc%+ ^c i]Vi ^ih YZ\gZZ d[ bdYjaVi^dc igVX`h l^i] Wdi] i]Z
^cig^ch^X Z#XVXn d[ i]Z XdWdjcY dgi]dhiZg^X a^\VcY VcY i]Z
Xdjea^c\ Z#X^ZcXn d[ i]Z gZXZeidg [dg V \^kZc ^cigVXZaajaVg
h^\cVa^c\ eVi]lVn'.1 M]ZgZ[dgZ% ;J<9 Y^heaVnh cd hi^bjajh
W^Vh% Wji hi^aa h]dlh egdWZ YZeZcYZcXZ Wn hiVW^a^o^c\ i]Z VXi^kZ
gZXZeidg hiViZ [VkdgZY Wn dgi]dhiZg^X V\dc^hih' 9h V gZhjai% ^i
Zm]^W^ih edh^i^kZ bdYjaVi^dc l]Zc Xd&WdjcY l^i] dgi]dhiZg^X
V\dc^hih VcY cZ\Vi^kZ bdYjaVi^dc l]Zc Xd&WdjcY l^i]
dgi]dhiZg^X VciV\dc^hih' Bi ]Vh WZZc edhijaViZY i]Vi i]Z ^cVW^a^in
d[ ;J<9 id hiVW^a^oZ V Y^hXgZiZ gZXZeidg Xdc[dgbVi^dc Vg^hZh
[gdb i]Z a^\VcY edhhZhh^c\ [Zl X]Zb^XVa [jcXi^dcVa^i^Zh XVeVWaZ
d[ [dgb^c\ higdc\ gZXZeidg ^ciZgVXi^dch' ?jgi]ZgbdgZ% i]Z hVbZ
hijYn YZbdchigViZY i]Vi ;J<9 WZ]VkZh Vh Wdi] V edh^i^kZ
VaadhiZg^X bdYjaVidg VcY Vc VaadhiZg^X V\dc^hi'.1

;J<9 edhhZhhZh V hj#X^Zci e]VgbVXdad\^XVa egd!aZ [dg
VcVanh^h ^c Wdi] cVi^kZ i^hhjZ VhhVnh VcY ^c k^kd Vc^bVa hijY^Zh'
;J<9 ediZci^ViZY e]dhe]dgnaViZY >KD egdYjXi^dc VcY KG9
ZmegZhh^dc d[ i]Z cZjgdcVa VXi^kVi^dc bVg`Zgh F"IPS VcY DRF ^c
Xg^i^XVa [dgZWgV^c gZ\^dch d[ i]Z bdjhZ WgV^c l]ZgZ X]da^cZg\^X
YZ\ZcZgVi^dc ^c ]jbVc 9= eVi^Zcih ^h bdhi egdcdjcXZY'

BbedgiVcian% ;J<9 Y^heaVnZY Z#XVXn ^c V XdciZmijVa [ZVg
XdcY^i^dc^c\ "<?<# bdjhZ bdYZa d[ Xd\c^i^kZ Ynh[jcXi^dc'
F^XZ YdhZY l^i] *."+) b\(`\ ;J<9 Zm]^W^iZY WZ]Vk^dgh
hj\\Zhi^c\ V gZkZghVa d[ i]Z hXdedaVb^cZ&^cYjXZY WadX` d[
bZbdgn [dgbVi^dc'11 9h ;J<9 lVh h]dlc id ]VkZ cd Z"ZXi dc
T,AUGFL V#c^in ^c gVY^da^\VcY W^cY^c\ VhhVnh "Vi XdcXZc&
igVi^dch je id ,) %F#% i]^h gZkZghVa d[ ^cYjXZY bZbdgn YZ!X^ih
lVh egdedhZY id WZ hdaZan YjZ id ;J<9!h VaadhiZg^X
Zc]VcXZbZci d[ ZcYd\Zcdjh 9<] VXi^k^in% YZXgZVh^c\ i]Z
XdcXZcigVi^dc d[ V\dc^hi gZfj^gZY id Y^heaVXZ i]Z VciV\dc^hi'

M]Z h]dgi&iZgb bZbdgn d[ VXfj^gZY [ZVg "Vh dWhZgkZY ^c i]Z
<?< bdYZa# ^h a^c`ZY id i]Z ]^eedXVbejh% ^c l]^X] i]Z F*

b9<]K ^h ZmegZhhZY ^c VWjcYVcXZ' AdlZkZg% F* b9<]K DH
b^XZ ]VkZ h]dlc ^ciVXi Xd\c^i^kZ egdXZhhZh VhhdX^ViZY l^i]
]^eedXVbeVa&YZeZcYZci aZVgc^c\12 VcY cd ^beV^gbZci ^c
b9<]K&bZY^ViZY ]^eedXVbeVa engVb^YVa XZaa ZmX^iVi^dc'2)

L]^gZn Zi Va'2* gZedgiZY Zk^YZcXZ ^cY^XVi^c\ i]Z F* b9<]K ^h
bdgZ a^`Zan id ]VkZ V gdaZ ^c egZ[gdciVa XdgiZm "I?<#&YZeZcYZci
aZVgc^c\% hd i]Z VW^a^in d[ ;J<9 id ediZci^ViZ i]Z XVgWVX]da
"bjhXVg^c^X V\dc^hi#&^cYjXZY ^clVgY XjggZci "ZmX^iVW^a^in# d[
bZY^Va "b#I?< engVb^YVa XZaah ^c gVi WgV^c ha^XZh lVh
ZmVb^cZY' ;J<9 ^cXgZVhZY i]Z ^ciZch^in VcY [gZfjZcXn d[
XVgWVX]da&^cYjXZY hedciVcZdjh ZmX^iVidgn edhihncVei^X XjggZcih
"h>IL<h#% Z"ZXih i]Vi lZgZ cdi dWhZgkZY ^c WgV^c ha^XZh d[ F*

b9<]K DH b^XZ' Bc hjeedgi d[ i]ZhZ dWhZgkVi^dch% Vcdi]Zg
ZaZXigde]nh^dad\n hijYn YZbdchigViZY i]Vi XdVeea^XVi^dc d[
;J<9 Zc]VcXZY hncVei^X hi^bjaVi^dc Wn XVgWVX]da ^c bI?<
engVb^YVa XZaah% hjWhZfjZcian egdYjX^c\ adc\&iZgb YZegZhh^dc
"EM=#% V Xg^i^XVa egdXZhh i]Vi% ^c Xdc_jcXi^dc l^i] adc\&iZgb
ediZci^Vi^dc "EMI#% bZY^ViZh hncVei^X eaVhi^X^in'2+ M]ZhZ
!cY^c\h igVchaViZY lZaa id ^c k^kd ZaZXigde]nh^dad\n hijY^Zh ^c
l]^X] ;J<9 ^cYjXZY Vc ZaZkVi^dc ^c i]Z hedciVcZdjh !g^c\
gViZ d[ bI?< cZjgdch ^c gVih'2*

Bc XdbeaZbZci id i]ZhZ !cY^c\h% [jgi]Zg ^c k^kd VcVanh^h
jh^c\ V bdjhZ bdYZa d[ 9ao]Z^bZg!h Y^hZVhZ "M\+.0/ b^XZ4

\ZcZi^XVaan bdY^!ZY id dkZgZmegZhh Vc Vbnad^Yd\Zc^X [Vb^a^Va
9= bjiVci [dgb d[ 9II# ^cY^XViZY i]Vi ;J<9 ^begdkZY i]Z
eZg[dgbVcXZ d[ i]ZhZ b^XZ ^c V Y^hXg^b^cVi^dc gZkZghVa aZVgc^c\
iZhi% V I?<&YZeZcYZci aZVgc^c\ iVh`'2* M]Z egdeZch^in [dg Zggdg
lVh Vabdhi 0 i^bZh adlZg ^c ;J<9&igZViZY M\+.0/ b^XZ
XdbeVgZY id Xdcigdah' ;J<9 lVh [djcY id WZ iV`Zc je ^cid i]Z
WgV^c WZilZZc ,) b^c VcY * ] V[iZg Ydh^c\% VcY bV^ciV^cZY V
XdchiVci aZkZa [dg - ]4 ]dlZkZg% XdcXZcigVi^dch ^c i]Z WgV^c
lZgZ [djcY id WZ hjWhiVci^Vaan adlZg i]Vc i]Vi ^c hnhiZb^X
X^gXjaVi^dc' ?jgi]ZgbdgZ% ;J<9 "^c i]Z egZhZcXZ d[ XVgWVX]da#
egdbdiZY i]Z cdcVbnad^Yd\Zc^X eVi]lVn d[ 9II XaZVkV\Z ^c
I<*+ XZaah dkZgZmegZhh^c\ ]jbVc 9II VcY F* b9<]Kh% Vh
bZVhjgZY Wn ^cXgZVhZY aZkZah d[ i]Z egdiZ^c [gV\bZcih gZaZVhZY
Wn "&hZXgZiVhZ XaZVkV\Z d[ 9II'

HkZgVaa% i]ZhZ hijY^Zh kVa^YViZ i]Z ]nedi]Zh^h i]Vi hZaZXi^kZ
Zc]VcXZbZci d[ F* b9<]K VXi^k^in ^c i]Z I?< bVn aZVY id
^begdkZY Xd\c^i^kZ [jcXi^dc ^c ]jbVc eVi^Zcih% l]Zi]Zg Wn
Y^gZXian Zc]VcX^c\ I?< [jcXi^dc VcY(dg Wn bdYjaVi^c\
]^eedXVbeVa [jcXi^dc k^V Xdgi^XVa egd_ZXi^dc cZjgdch' ;J<9
]Vh h]dlc Z#XVXn ^c VYY^i^dcVa Vc^bVa bdYZah d[ Xd\c^i^dc
i]Vi aZcY hjeedgi id i]^h ]nedi]Zh^h' 9 *) b\(`\ YdhZ d[
;J<9 ViiZcjViZY hXdedaVb^cZ&^cYjXZY bZbdgn YZ!X^i ^c V
hedciVcZdjh VaiZgcVi^dc iVh`2, VcY egZkZciZY cVijgVa [dg\Zi&
i^c\2- ^c gVih% hj\\Zhi^kZ d[ Zc]VcXZbZci d[ Wdi] ]^eedXVbeVa&
VcY I?<&YZeZcYZci bZbdgn egdXZhhZh' MV`Zc id\Zi]Zg% i]ZhZ
hijY^Zh ZcYdghZ i]Z ^ckZhi^\Vi^dc d[ F* b9<]K I9Fh Vh
i]ZgVeZji^Xh [dg i]Z hnbeidbh VcY eVi]de]nh^dad\n d[ 9='

=Zhe^iZ ^ih bVcn VYkVciV\Zdjh egdeZgi^Zh% Xg^i^XVa YZ!X^ih d[
;J<9 ^cXajYZ ^ih adl V#c^in "*). %F Vh Zhi^bViZY Wn <VcVah
Zi Va'.1# VcY adl [gZZ [gVXi^dc "??# d[ *"-! "eZgXZciV\Z d[
XdbedjcY jcWdjcY Wn WaddY eaVhbV egdiZ^ch#' AdlZkZg% i]Z
;J<9 higjXijgZ ^h ]^\]an VbZcVWaZ id dei^b^oVi^dc% V"dgY^c\
i]Z hVbZ WZcZ!ih id bZY^X^cVa X]Zb^hih Vh XdckZci^dcVa
[gV\bZci ]^ih Yd3 V egdb^h^c\ XdgZ hXV"daY l^i] V#c^in [dg
i]Z iVg\Zi d[ ^ciZgZhi% bjai^eaZ ed^cih [dg Y^kZgh^!XVi^dc
[VX^a^iVi^c\ i]dgdj\] higjXijgZ"VXi^k^in gZaVi^dch]^e "L9K#
hijY^Zh% VcY i]Z VW^a^in id VYY [jcXi^dcVa^i^Zh [dg e]nh^XdX]Zb&
^XVa dei^b^oVi^dc l^i]dji ZmXZZY^c\ V FP d[ .)) =V' M]^h
aViiZg Xdch^YZgVi^dc ^h ZheZX^Vaan ^bedgiVci [dg XdbedjcYh a^`Z
;J<9 l]^X] gZfj^gZ WaddY&WgV^c WVgg^Zg ";;;# eZgbZVW^a^in id
gZVX] i]Z^g i]ZgVeZji^X iVg\Zi4 V bdY^!ZY kZgh^dc d[ i]Z KjaZ d[
?^kZ hj\\Zhih V FP 5 -.) =V [dg ;;; eVhhV\Z'2.

M]Z bjai^eaZ ed^cih [dg Y^kZgh^!XVi^dc dc i]Z ;J<9 hXV"daY
]VkZ h^cXZ gZhjaiZY ^c V eaZi]dgV d[ L9K hijY^Zh i]Vi ]VkZ
\ZcZgViZY V l^YZ kVg^Zin d[ VcVad\jZh% hdbZ d[ l]^X] Y^heaVn
hjWhiVci^Va ^begdkZbZci dc i]Z X]VgVXiZg^hi^Xh d[ i]Z eVgZci
XdbedjcY' Bi ^h ^bedgiVci id cdiZ ]dlZkZg i]Vi Vaa hjWhZfjZci
;J<9 VcVad\jZh YZhXg^WZY ]ZgZ lZgZ ZkVajViZY ^c dcan dcZ
[jcXi^dcVa VhhVn V\V^chi V h^c\aZ dgi]dhiZg^X a^\VcY XdcXZc&
igVi^dc% ZfjVi^c\ XdbedjcY ediZcX^Zh id i]Z ><.) "ed^ci d[
^c$ZXi^dc# d[ i]Z XdbedjcY!h <K< ^c i]Z egZhZcXZ d[ Vc ><+)

d[ 9<] Vi ]jbVc F* b9<]K&ZmegZhh^c\ <AH XZaah jh^c\
?EBIK XVaX^jb bdW^a^oVi^dc VhhVnh' AZcXZ% i]Z VaadhiZg^X
egdeZgi^Zh d[ hi^bjajh W^Vh VcY egdWZ YZeZcYZcXZ gZbV^c
jciZhiZY'

9[iZg ZmVb^c^c\ hjWhi^ijZcih l^i] Y^"Zg^c\ egdeZgi^Zh hjX] Vh
h^oZ% a^ede]^a^X^in% VcY edaVg^in% RVc\ Zi Va'2/ YZg^kZY hdbZ
[jcYVbZciVa [ZVijgZh i]Zn [djcY id WZ Xg^i^XVa id i]Z hXV"daY!h
F* b9<]K ediZcXn% hjbbVg^oZY ^c ?^\jgZ *0' GdiZ i]Vi 9&%
;&% <&% VcY =&g^c\ aVWZa^c\ l^aa WZ jhZY [dg ZVhZ d[
Xdbbjc^XVi^dc [gdb i]^h ed^ci dclVgY'

H[ i]Z !*)) VcVad\jZh hnci]Zh^oZY VcY iZhiZY% i]Z
XdbedjcY edhhZhh^c\ i]Z WZhi WVaVcXZ d[ ediZcXn VcY ??
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lVh XdbedjcY &) "?^\jgZ */#4 ><.) 6 /* cF% ]?? 6 .'.!%
g?? 6 .'*!' AdlZkZg% hjWhZfjZci ZkVajVi^dc d[ XdbedjcY

XdcXZcigVi^dc ^c <L? V[iZg dgVa Ydh^c\ ^c gVih "V hjggd\ViZ
bZVhjgZ [dg <GL ZmedhjgZ# n^ZaYZY eddg gZhjaih% VcY lVh bdhi
a^`Zan i]Z gZhjai d[ XdbedjcY &) WZ^c\ aViZg Xdc!gbZY Vh V I&
\anXdegdiZ^c "I&\e# hjWhigViZ% dcZ d[ i]Z Z%jm igVchedgiZgh
egZhZci ^c i]Z ;;;'

M]Z bdhi ZmiZch^kZ ;J<9 VcVad\jZ hijY^Zh id YViZ ]VkZ
WZZc gZedgiZY Wn DjYj` VcY Xd&ldg`Zgh'20"*). MVWaZ *
egdk^YZh V hjbbVgn d[ i]Z bdhi cdiVWaZ XdbedjcYh [gdb
ZVX] hZg^Zh d[ higjXijgVa bdY^!XVi^dc4 ^cXajY^c\ i]Z^g ediZcXn%
[VkdgVWaZ e]VgbVXdad\^XVa egdeZgi^Zh VcY cdiVWaZ XVkZVih'

?^\jgZ *1 egdk^YZh V hjbbVgn d[ i]Z `Zn L9K !cY^c\h d[
i]ZhZ hVbZ ejWa^XVi^dch' <]VaaZc\^c\ ^hhjZh [VXZY Yjg^c\ i]ZhZ
hijY^Zh ^cXajYZY i]Z d[iZc Xdc[djcY^c\ L9K% VcY Y^#Xjai^Zh ^c
dWiV^c^c\ Vc dei^bVa XdbW^cVi^dc d[ e]VgbVXdad\^XVa VcY
e]VgbVXd`^cZi^X egdeZgi^Zh' 9YY^i^dcVa eViZciZY higjXijgZh
Y^hXdkZgZY Wn i]^h \gdje cdi ^cXajYZY ^c i]^h KZk^Zl VgZ
hjbbVg^oZY ^c V gZXZci ejWa^XVi^dc'*)/

67A;<D8>?F 5A>H<DE>FJ *B@CBGA;E# Nh^c\ ]^\]&i]gdj\]eji
hXgZZc^c\% gZhZVgX]Zgh Vi OVcYZgW^ai Nc^kZgh^in ^ckZhi^\ViZY V
WgdVY gVc\Z d[ X]Zb^XVa heVXZ id ^YZci^[n cdkZa% higjXijgVaan
Y^hi^cXi X]Zb^XVa hXV"daYh i]Vi egdYjXZ hjWhiVci^Va VaadhiZg^X
bdYjaVidgn VXi^k^in Vi i]Z F* b9<]K'*)0

9i V XdcXZcigVi^dc d[ *) %F% */,- XdbedjcYh h^\c^!XVcian
^cXgZVhZY i]Z bjhXVg^c^X V\dc^hi XVgWVX]da!h ><+) gZhedchZ
VWdkZ Xdcigda aZkZah ^c <AH XZaah ZmegZhh^c\ i]Z gVi F*

b9<]K' LjWhZfjZci hXgZZch d[ i]Z bdgZ ediZci a^\VcYh
Xdc!gbZY *). XdbedjcYh "Vi ,) %F XdcXZcigVi^dc# Vh
edh^i^kZan bdYjaVi^c\ Vc ><+) XdcXZcigVi^dc d[ 9<] Wn
bZVhjgZbZci d[ ^cigVXZaajaVg XVaX^jb bdW^a^oVi^dc ^c i]Z
hVbZ XZaajaVg WVX`\gdjcY' ?djg higjXijgVaan Y^kZghZ ]^ih lZgZ
hZaZXiZY [dg [jgi]Zg VcVanh^h "''"'*% ?^\jgZ *2#'

9c VaadhiZg^X bdYZ d[ VXi^dc lVh Xdc!gbZY jh^c\ T,AUGFL
W^cY^c\ ZmeZg^bZcih4 cdcZ d[ i]Z iZhi XdbedjcYh YZbdc&
higViZY V XdbeZi^i^kZ ^ciZgVXi^dc l^i] i]Z dgi]dhiZg^X h^iZ&WdjcY
gVY^d&aVWZaZY a^\VcY' Nh^c\ F* b9<]K XVaX^jb bdW^a^oVi^dc
VhhVnh Vh YZhXg^WZY egZk^djhan% Vaa [djg XdbedjcYh YZbdc&
higViZY edh^i^kZ VaadhiZg^X bdYjaVi^dc d[ i]Z 9<]&^cYjXZY
gZXZeidg gZhedchZ VcY cd dWhZgkZY VaadhiZg^X V\dc^hb ^c i]Z^g

dlc g^\]i' M]Z bdhi hjWhiVci^Va Zc]VcXZbZcih d[ 9<] ediZcXn
lZgZ gZedgiZY [dg ON))+20/0 "'*# "*.&[daY# VcY ON)**2-21
"''# "*-&[daY#' Nc[dgijcViZan% cdcZ d[ i]Z iZhi XdbedjcYh
h]dlZY VWhdajiZ hjWineZ hZaZXi^k^in [dg i]Z F* b9<]K' 9h
ON))+20/0 Zm]^W^iZY b^c^bVa bdYjaVi^dc Vi i]Z di]Zg [djg
gZXZeidg hjWineZh VcY ON))2)*.0 "')# h]dlZY dcan lZV`
bdYjaVi^dc Vi i]Z F- b9<]K% i]ZhZ ild F* b9<]K&
egZ[Zgg^c\ I9Fh lZgZ [jgi]Zg VcVanoZY VcY [djcY id ZmZgi
i]Z^g Z"ZXih Vi i]Z F* b9<]K eg^bVg^an i]gdj\] Zc]VcXZbZci
d[ 9<] V#c^in [dg i]Z dgi]dhiZg^X h^iZ "Vh ^cY^XViZY Wn h]^[ih ^c
i]Z 9<](T,AUGFL XdbeZi^i^dc W^cY^c\ VhhVn XjgkZ#' M]Z ild
XdbedjcYh lZgZ iZhiZY Vi Wdi] l^aY&ineZ F* b9<]Kh VcY F*

b9<]Kh XdciV^c^c\ i]Z h^c\aZ ed^ci bjiVi^dc R,1*9% l]^X]
gZeaVXZh V ingdh^cZ gZh^YjZ Xg^i^XVa [dg dgi]dhiZg^X 9<] W^cY^c\
l^i] Vc VaVc^cZ gZh^YjZ% i]ZgZWn gZYjX^c\ 9<] V#c^in VcY
ediZcXn'

BciZgZhi^c\an% i]Zn [djcY i]Vi i]Z ild a^\VcYh Zm]^W^iZY
bVg`ZYan Y^"ZgZci egd!aZh' M]Z ediZci^Vi^c\ VW^a^in d[
ON))+20/0 lVh egZhZgkZY WZilZZc l^aY&ineZ VcY bjiViZY
gZXZeidgh% l]^aZ ON))2)*.0 Zm]^W^iZY cd ediZci^Vi^dc d[ i]Z
9<] gZhedchZ Vi i]Z bjiViZY gZXZeidg' M]^h hj\\Zhih i]Vi i]ZhZ
higjXijgVaan Y^kZghZ a^\VcYh bVn edhhZhh Y^"ZgZci YZ\gZZh d[
XddeZgVi^k^in l^i] 9<] dg ild Y^hi^cXi W^cY^c\ bdYZh Vi i]Z
F* b9<]K' 9 h]VgZY X]VgVXiZg^hi^X% ]dlZkZg% ^h i]Vi Wdi]
a^\VcYh VeeZVg id hiVW^a^oZ V gZXZeidg Xdc[dgbVi^dc i]Vi gZcYZgh
9<] jcX]VgVXiZg^hi^XVaan idaZgVci d[ i]Z R,1*9 bjiVi^dc% Vh
Zk^YZcXZY Wn i]Z egZhZgkZY +)! WVhVa 9<] VXi^k^in WZilZZc
l^aY ineZ VcY bjiViZY gZXZeidgh' M]Z VXijVa W^cY^c\ bdYZh VcY
h^iZh d[ Wdi] VaadhiZg^X XdbedjcYh VgZ i]jh [Vg jcXdc!gbZY'

9YY^i^dcVaan% i]Z ild a^\VcYh lZgZ [djcY id ^cYjXZ Y^"ZgZci
[jcXi^dcVa egd!aZh ^c i]Z 9<]&bZY^ViZY gZhedchZ d[ i]Z l^aY&
ineZ gZXZeidg4 i]Z bdYjaVidgn [jcXi^dc d[ ON))2)*.0 lVh
egZhZgkZY VXgdhh i]gZZ YdlchigZVb h^\cVa^c\ eVi]lVnh a^c`ZY id
^cigVXZaajaVg XVaX^jb gZaZVhZ% e]dhe]d^cdh^i^YZ ]nYgdanh^h VcY
e]dhe]da^eVhZ = VXi^kVi^dc gZheZXi^kZan% l]^aZ i]Z YZ\gZZh d[
ediZci^Vi^dc d[ ON))+20/0 VXgdhh i]ZhZ hVbZ eVi]lVnh kVg^ZY
hjWhiVci^Vaan' M]^h !cY^c\ ]^\]a^\]ih i]Z ^bedgiVcXZ d[
hXgZZc^c\ ejiVi^kZ VaadhiZg^X a^\VcYh VXgdhh V WgdVY gVc\Z d[
[jcXi^dcVa VhhVnh id dWiV^c i]dgdj\] e]VgbVXdad\^XVa X]VgVXiZg&
^oVi^dc'

ON)**2-21 "''# lVh cdi ejghjZY ^c ZVga^Zg hijY^Zh*)0 Vh ^i
ediZci^ViZY 9<] VXi^k^in Vi Vaa i]gZZ @f(**&XdjeaZY b9<]Kh%
F*% F,% VcY F.' AdlZkZg% [daadl^c\ ejWa^XVi^dc d[ ;J<9%11 id
l]^X] ^i WZVgh V gZhZbWaVcXZ% i]^h XdbedjcY lVh ejghjZY Vh V
XVcY^YViZ [dg [jgi]Zg dei^b^oVi^dc id ^begdkZ hjWineZ
hZaZXi^k^in'*)1 IgZk^djh dei^b^oVi^dc d[ i]^h higjXijgZ id YZkZade
Vc F.&hZaZXi^kZ I9F YZbdchigViZY i]Vi bdY^!XVi^dch id i]Z
VgdbVi^X aZ[i h^YZ d[ i]Z ^hVi^c hXV"daY iZcYZY id n^ZaY a^\VcYh d[
]^\]an kVg^VWaZ VXi^kVi^dc% ediZci^Vi^dc% VcY hZaZXi^k^in egd&
!aZh'*)2 AZcXZ% bdY^!XVi^dch id i]Z g^\]i h^YZ% hjX] Vh X]V^c
aZc\i] VaiZgVi^dch% VYY^i^dcVa WZcona hjWhi^ijZcih% VcY ^cigd&
YjXi^dc d[ V Y^kZghZ gVc\Z d[ hjWhi^ijiZY W^Vgna bd^Zi^Zh% lZgZ
ZmeadgZY'

M]Z gZhjai lVh ON),//,/2 "'+% ?^\jgZ +)#% i]Z hZXdcY
]^\]an hZaZXi^kZ VcY ediZci F* b9<]K I9F gZedgiZY'*)1

;J<9 VcY ON),//,/2 VgZ gZedgiZY id edhhZhh h^b^aVg F*

b9<]K ediZcX^Zh ^c i]Z hVbZ XZaajaVg WVX`\gdjcY "><.) 6 1-.
VcY 1,) cF gZheZXi^kZan#4 ]dlZkZg% i]Z aViiZg XdbedjcY
Zm]^W^iZY V bVg`ZYan adl YZ\gZZ d[ XddeZgVi^k^in ",&[daY aZ[i
h]^[i d[ 9<] <K< Vi ,) %F# XdbeVgZY id i]Z [dgbZg "*+2&[daY
aZ[i h]^[i d[ 9<] <K< Vi *)) %F#' MV`^c\ ^cid Xdch^YZgVi^dc
i]Z `cdlc egdb^hXj^in d[ ^hVi^c bdi^[h ^c ]^\]&i]gdj\]eji
hXgZZch% gZeaVXZbZci l^i] VaiZgcVi^kZ higjXijgZh lVh jcYZg&

5IGSPE &+$ LigjXijgZ d[ XdbedjcY &)'

5IGSPE &,$ LjbbVgn d[ i]Z e]VgbVXde]dg^X [ZVijgZh gZedgiZY Wn RVc\
Zi Va'2/
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iV`Zc'**)%*** KZeaVXZbZci l^i] Vc ^cYda^cdcZ "',% ?^\jgZ +)#
gZhjaiZY ^c V bVg`ZY gZYjXi^dc ^c F* b9<]K ediZcXn
XdbeVgZY id XdbedjcY '+ "><.) 6 +'- %F# Wji V *)&[daY

^begdkZbZci ^c 9<] XddeZgVi^k^in "+0&[daY aZ[i h]^[i d[ 9<]
<K< Vi ,) %F#'**) L^b^aVgan% he^gdXnXa^X gZeaVXZbZcih [dg i]Z
^hVi^c XdgZ aVg\Zan gZhjaiZY ^c ediZcXn gZYjXi^dch Wji ^begdkZ&
bZcih ^c 9<] XddeZgVi^k^in% Vh lZaa Vh ^cXgZVhZY hjWineZ
hZaZXi^k^in' 9c ZmZbeaVg XdbedjcY [gdb i]^h hZg^Zh lVh
XdbedjcY '- "?^\jgZ +)#'

9 cdkZa X]Zb^XVa hXV"daY**+ YZg^kZY [gdb i]Z hVbZ ]^\]&
i]gdj\]eji hXgZZc Vh ON),//,/2 "'+#*)1 h]dl^c\ lZV` F*

b9<]K I9F VXi^k^in Wji ]^\] F* b9<]K hZaZXi^k^in lVh
YZkZadeZY ^cid V egdheZXi^kZ aZVY% XdbedjcY '. "?^\jgZ +*#'

9[iZg bdY^!XVi^dch id i]Z aVg\Z cdgi]Zgc edgi^dc d[
XdbedjcY '. egdkZY YZig^bZciVa id VXi^k^in "ZkVajViZY ^c
<V+$ bdW^a^oVi^dc VhhVnh#% hnci]Zi^X Z"dgih [dXjhZY dc
^cigdYjX^c\ cdkZa hjWhi^ijZcih id i]Z hdji]Zgc WZcona bd^Zin'
,&<]adgd&% ,&Wgdbd&% VcY ,&engVodaZ&hjWhi^iji^dc \VkZ i]Z bdhi
ediZci VcVad\jZh "><.)h 6 .'1% ,'1% VcY +'+ %F% gZheZXi^kZan#
l^i] ]^\]an WVh^X VcY hiZg^XVaan Wja`n \gdjeh cdi idaZgViZY Vi
i]^h dg Vcn di]Zg edh^i^dc'

>miZch^kZ L9K Z"dgih VgdjcY i]^h hXV"daY V"dgYZY [jgi]Zg
e]VgbVXdad\^XVa ^begdkZbZcih% gZhjai^c\ ^c F* b9<]K&
hZaZXi^kZ XdbedjcYh (%**+ VcY (&**, "?^\jgZ ++#' <dbedjcY

(% Y^heaVnZY gZaVi^kZan bdYZhi ediZcXn "l]Zc XdbeVgZY l^i]
;J<9 VcY ^ih dei^b^oZY VcVad\jZh# Wji egdb^h^c\ edh^i^kZ
bdYjaVi^dc d[ 9<] VXi^k^in "Vi ,) %F#' <dbedjcY (% Vahd
Y^heaVnZY ^begdkZY WgV^c eZcZigVi^dc XdbeVgZY id i]Vi d[
;J<9% b^c^bVa d"&iVg\Zi VXi^k^in VcY cd dgi]dhiZg^X W^cY^c\ Vi
Vcn b9<]K hjWineZh% VcY lVh dWhZgkZY id egdbdiZ
cdcVbnad^Yd\Zc^X egdXZhh^c\ d[ 9II ^c Xdc_jcXi^dc l^i]
XVgWVX]da' <dbedjcY (& Y^heaVnZY V hjWhiVci^Va ^begdkZbZci
^c ediZcXn XdbeVgZY id ;J<9 VcY ^ih egZYZXZhhdg XdbedjcY
(%% VcY ediZci^ViZY F* b9<]K&bZY^ViZY% XVgWVX]da&^cYjXZY
ZmX^iVW^a^in d[ hig^ViVa bZY^jb he^cn cZjgdch Vh lZaa Vh
cdcVbnad^Yd\Zc^X 9II egdXZhh^c\'

>ZYGYO[K 1OYTUOI ;& R02N? 0MTSOXYX$ (*(+.(
2=7D@79<GF>97?E *B@CBGA;E# 9<&-+ "('% ?^\jgZ +,#
hZaZXi^kZan VXi^kViZh i]Z F* b9<]K hjWineZ VcY lVh h]dlc
id W^cY id V cdkZa XdbW^cVi^dc d[ F* b9<]K gZh^YjZh l^i]^c
i]Z G&iZgb^cjh(MF* VcY ><,(MF0 gZ\^dch'**- M]^h cdkZa

5IGSPE &-$ LjbbVgn d[ i]Z e]VgbVXde]dg^X [ZVijgZh gZedgiZY Wn
DjYj` Zi Va'

5IGSPE &.$ LigjXijgZh d[ i]Z higjXijgVaan Y^kZghZ bjhXVg^c^X VaadhiZg^X
a^\VcYh ON)**2-21 "''#% ON))+0-*- "'(#% ON))2)*.0 "')#% VcY
ON))+20/0 "'*#'

5IGSPE '%$ LigjXijgZ d[ i]Z ;J<9&a^`Z I9Fh ON),//,/2 "'+#%
ON)--1,.)&* "',#% VcY XdbedjcY '-'

5IGSPE '&$ LigjXijgZ d[ i]Z cdkZa hXV"daY XdbedjcY '.'

5IGSPE ''$ LigjXijgZh d[ i]Z cdkZa hXV"daY VcVad\jZh ON)-)./.+ "(%#
VcY ON)-./2-) "(&#'
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W^cY^c\ Ze^ideZ XVccdi% ]dlZkZg% WZ jhZY Vh XdcXajh^kZ
Zk^YZcXZ d[ V ejgZan VaadhiZg^X W^cY^c\ bdYZ'

>miZch^kZ e]VgbVXdad\^XVa hijY^Zh ]VkZ gZkZVaZY i]Vi 9<&-+
Zm]^W^ih X]VgVXiZg^hi^Xh hj\\Zhi^kZ d[ Wdi] dgi]dhiZg^X VcY
VaadhiZg^X bdYZh d[ VXi^dc'**-"**1 BI VXXjbjaVi^dc VhhVnh ^c
<AH XZaah ZmegZhh^c\ i]Z ]F* b9<]K gZkZVaZY i]Z dgi]dhiZg^X
VciV\dc^hi Vigde^cZ id YZXgZVhZ i]Z ediZcXn d[ 9<&-+ Vh
Zk^YZcXZY Wn V XdcXZcigVi^dc&YZeZcYZci YZmigVa h]^[i ^c i]Z
9<&-+ <K<% X]VgVXiZg^hi^X d[ V XdbeZi^i^kZ ^ciZgVXi^dc'**/ Bc
Zfj^a^Wg^jb W^cY^c\ hijY^Zh%**. 9<&-+ Vabdhi XdbeaZiZan
^c]^W^iZY W^cY^c\ d[ i]Z gVY^daVWZaZY T,AUGFL ")'+ cF#%
^cY^XVi^kZ d[ Z^i]Zg XdbeZi^i^kZ VciV\dc^hb k^V i]Z dgi]dhiZg^X
h^iZ dg V ]^\] YZ\gZZ d[ cZ\Vi^kZ XddeZgVi^k^in k^V i]Z VaadhiZg^X
h^iZ% dg eZg]Veh V XdbW^cVi^dc d[ i]Z ild' ?jgi]Zg hijY^Zh
Xdc!gbZY i]Z VW^a^in d[ 9<&-+ id ^ciZgVXi VaadhiZg^XVaan l^i] i]Z
F* b9<]K4 i]Z a^\VcY h^\c^!XVcian hadlZY i]Z gViZ d[
T,AUGFL Y^hhdX^Vi^dc [gdb i]Z F* b9<]K'**.

GdiVWan% h^c\aZ ed^ci bjiVi^dch d[ `Zn dgi]dhiZg^X h^iZ
gZh^YjZh R,1*9 VcY P*)*9%**-%**.%**0 l]^aZ gZYjX^c\ i]Z
V#c^in d[ egdidine^XVa dgi]dhiZg^X bjhXVg^c^X V\dc^hih 9<] VcY
e^adXVge^cZ% VXijVaan aZY id ^cXgZVhZh ^c i]Z V#c^in d[ 9<&-+
[gdb i]Vi gZXdgYZY Vi i]Z l^aY&ineZ F* b9<]K'**.

?jgi]ZgbdgZ% 9<&-+ Zm]^W^iZY V Y^kZg\Zci h^\cVa^c\ VcY
gZ\jaVidgn egd!aZ id i]Vi d[ di]Zg dgi]dhiZg^X bjhXVg^c^X
V\dc^hih hjX] Vh dmdigZbdg^cZ&F' 9<&-+ lVh jcVWaZ id
hi^bjaViZ F* b9<]K&@"^*(+ Xdjea^c\**2 VcY Y^Y cdi gZhjai ^c
F* b9<]K ^ciZgcVa^oVi^dc V[iZg egdadc\ZY "+- ]# ZmedhjgZ'
KVi]Zg% ^i VXijVaan jegZ\jaViZY idiVa gZXZeidg ZmegZhh^dc'*+)

MV`Zc id\Zi]Zg% i]ZhZ dWhZgkVi^dch hjeedgi i]Z ]nedi]Zh^h i]Vi
9<&-+ VYdeih V W^cY^c\ bdYZ Y^hi^cXi [gdb i]Vi d[ igVY^i^dcVa
cdchZaZXi^kZ V\dc^hih%*+* Wji dcZ l]^X] eaVXZh 9<&-+ ^c XadhZ
egdm^b^in id i]Z dgi]dhiZg^X h^iZ% ^bean^c\ i]Vi ^ih V\dc^hi^X
egdeZgi^Zh bVn WZ YZg^kZY [gdb ^ciZgVXi^dch l^i] dgi]dhiZg^X
gZh^YjZh "Vh lZaa Vh VaadhiZg^X gZh^YjZh#4 i]Z YZ!c^i^dc d[ V
W^ide^X a^\VcY'

9<&-+ lVh hjeZghZYZY Wn i]Z bdgZ ediZci VcY Z#XVX^djh
higjXijgVa VcVad\jZ% 9<&+/).1- "((% ?^\jgZ +,#% l]Zc ^i lVh
[djcY id Zm]^W^i i]Z hVbZ ]^\] F* b9<]K hjWineZ hZaZXi^k^in
Vh ^ih egZYZXZhhdg Wji l^i] i]Z VYYZY VYkVciV\Zh d[ dgVa
W^dVkV^aVW^a^in ^c gdYZcih VcY i]Z Zm]^W^i^dc d[ Vci^ehnX]di^X
VcY egd&Xd\c^i^kZ Z"ZXih ^c Vc^bVa bdYZah d[ hX]^ode]gZc^V VcY
9='*++%*+, P]^aZ i]ZhZ gZhjaih h]dl \gZVi i]ZgVeZji^X egdb^hZ%
i]Z a^\VcY!h XaVhh^!XVi^dc Vh V ejgZan VaadhiZg^X V\dc^hi ^h a^`Zan
egZbVijgZ' 9<&+/).1- Zm]^W^iZY i]Z hVbZ ediZci^Va [dg W^cY^c\
dgi]dhiZg^X h^iZ gZh^YjZh Vh Y^Y 9<&-+'**0

00&EA&+1&* "()% ?^\jgZ +,#% Vc F* b9<]K&hZaZXi^kZ
XdbedjcY XadhZan higjXijgVaan gZaViZY id i]Z 9< XdbedjcYh%

YZbdchigViZY V\dc^hi^X WZ]Vk^dg Vi gVi ]^eedXVbeVa F*

b9<]Kh ^c k^igd VcY <GL eZcZigVi^dc aZVY^c\ id i]Z
hi^bjaVi^dc d[ gVi ]^eedXVbeVa XZaa !g^c\ ^c k^kd'*+-

?jgi]ZgbdgZ% VXi^kVi^dc d[ F* b9<]Kh Wn 00&EA&+1&*
Zc]VcXZY GF=9 gZXZeidg VXi^kVi^dc ^c k^igd% [VX^a^iVi^c\
adc\&iZgb ediZci^Vi^dc'*+. <dch^hiZci l^i] i]Z ^ciZgVXi^dch d[
9<&-+% i]Z b9<]K dgi]dhiZg^X VciV\dc^hih e^gZcoZe^cZ VcY
hXdedaVb^cZ Wdi] egdYjXZY V YZmigVa Y^heaVXZbZci d[ i]Z 00&
EA&+1&* <K<4*+- ]dlZkZg% 00&EA&+1&* ]Vh Vahd WZZc h]dlc id
XdbeZiZ l^i] i]Z egdidine^XVa bjhXVg^c^X cZ\Vi^kZ VaadhiZg^X
bdYjaVidg <0(,&e]i] "Vi i]Z GFL&dXXje^ZY gZXZeidg#%**.

VYY^c\ lZ^\]i id i]Z i]Zdgn i]Vi i]^h hXV"daY ^ciZgVXih l^i]
edgi^dch d[ Wdi] dgi]dhiZg^X VcY VaadhiZg^X h^iZh dc i]Z F*

b9<]K'
M]Z V#c^in d[ 00&EA&+1&*% a^`Z 9<&-+% lVh ^begdkZY Vi F*

b9<]Kh XdciV^c^c\ i]Z dgi]dhiZg^X bjiVi^dch R,1*9 VcY
P*)*9 "e7V 6 0'*/ VcY 1'/-% gZheZXi^kZan# [gdb i]Vi gZXdgYZY
Vi i]Z l^aY&ineZ "e7V 6 /'0-#' 9YY^i^dcVaan% V cdkZa F* b9<]K
gZXZeidg bjiVi^dc ?00B gZhjaiZY ^c hjWhiVci^Vaan gZYjXZY
Z#XVXn d[ Wdi] 9<&-+ VcY 00&EA&+1&*% l]^aZ ]Vk^c\ a^iiaZ
Z"ZXi dc i]Z Z#XVXn d[ igVY^i^dcVa dgi]dhiZg^X a^\VcYh%**.%**1

]^\]a^\]i^c\ i]Z ^bedgiVcXZ d[ i]^h gZh^YjZ ^c [VX^a^iVi^c\
gZXZeidg VXi^kVi^dc Wn i]^h hXV"daY% VcY i]Z ediZci^Va ji^a^in d[
i]^h bjiViZY gZXZeidg Vh V YZiZXi^dc idda [dg i]^h cdkZa W^cY^c\
bdYZ' E^\VcY YdX`^c\ hijY^Zh eZg[dgbZY dc Vc F* b9<]K
]dbdad\n bdYZa [jgi]Zg hjeedgi V W^ide^X W^cY^c\ bdYZ [dg
00&EA&+1&*'**.

1"+<E@<F=J?9?BK7C>A<# <adoVe^cZ ^h V hZXdcY&\ZcZgVi^dc
Vci^ehnX]di^X `cdlc [dg ^ih jcg^kVaZY Z#XVXn Vh V YjVa&VXi^dc
igZVibZci [dg i]Z edh^i^kZ VcY cZ\Vi^kZ hnbeidbh d[
hX]^ode]gZc^V%*+/ VcY cdidg^djh [dg egdb^hXjdjh d"&iVg\Zi
VXi^k^in i]Vi ]Vh gZcYZgZY ^i V g^h`n i]ZgVeZji^X dei^dc' ;&
=ZhbZi]naXadoVe^cZ "(*% ?^\jgZ +-# ^h V W^dad\^XVaan VXi^kZ
bZiVWda^iZ d[ XadoVe^cZ i]dj\]i id eaVn V gdaZ ^c i]Z eVgZci
Ygj\!h jc^fjZ i]ZgVeZji^X egd!aZ'

?daadl^c\ Vc ZkVajVi^dc d[ i]Z bZiVWda^iZ!h Z"ZXih Vi ]jbVc
XadcZY b9<]Kh%*+0 ;&YZhbZi]naXadoVe^cZ lVh YZhXg^WZY Vh Vc
F* b9<]K&egZ[Zgg^c\ VaadhiZg^X V\dc^hi% ^cY^gZXian [VX^a^iVi^c\
i]Z ediZci^Vi^dc d[ GF=9 gZXZeidg VXi^k^in% h]dlc id WZ
YZeaZiZY ^c eVi^Zcih l^i] ehnX]di^X Y^hdgYZgh' Bc W^cY^c\ VhhVnh%
;"YZhbZi]naXadoVe^cZ YZbdchigViZY V XdbeZi^i^kZ ^ciZgVXi^dc
l^i] i]Z `cdlc F* b9<]K VaadhiZg^X a^\VcY WgjX^cZ "&'#%
hj\\Zhi^c\ Vc VaadhiZg^X bdYZ d[ VXi^dc4 ]dlZkZg% i]Z VXi^k^in d[
;&YZhbZi]naXadoVe^cZ ^c <V+$ bdW^a^oVi^dc VhhVnh lVh Xdb&
eaZiZan WadX`ZY l]Zc Xd^cXjWViZY l^i] Vigde^cZ% hj\\Zhi^c\ Vc
^ciZgVXi^dc l^i] i]Z dgi]dhiZg^X h^iZ Vh lZaa' M]ZhZ dWhZgkVi^dch
XZgiV^can ^cY^XViZ i]Vi i]Z a^\VcY bVn WZ WZ]Vk^c\ ^c V W^ide^X
bVccZg'

;&=ZhbZi]naXadoVe^cZ ]Vh h^cXZ WZZc gZedgiZY Vh V ]jbVc
cVi^kZ F* b9<]K DOTDJPOLST% YZhe^iZ ^ih V\dc^hi^X VXi^k^in Vi
]jbVc gZXdbW^cVci VcY gVi cVi^kZ F* b9<]Kh%*+1 gZcYZg^c\
^ih i]ZgVeZji^X egdheZXi Vh V igZVibZci [dg Xd\c^i^kZ YZ!X^ih

5IGSPE '($ LigjXijgZh d[ 9<&-+ "('#% 9<&+/).1- "((#% VcY 00&EA&+1&
* "()#4 K&L9M [jcXi^dcVa VhhVnh bZVhjg^c\ !&\VaVXidh^YVhZ VXi^k^in
\VkZ Zhi^bViZh d[ ediZcXn% ><.) "XdckZgiZY [gdb e><.)#% VcY Z#XVXn%
!>" "cdgbVa^oZY id i]Z bVm^bjb gZhedchZ id i]Z bjhXVg^c^X V\dc^hi
XVgWVX]da#'

5IGSPE ')$ LigjXijgZ d[ ;&YZhbZi]naXadoVe^cZ "(*#'
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dWhdaZiZ' =^hVeed^ci^c\ djiXdbZh hjX] Vh i]^h hZgkZ Vh V aZhhdc
[dg [jijgZ YZkZadebZci% ]^\]a^\]i^c\ i]Z ^bedgiVcXZ d[
ZkVajVi^c\ aZVY XdbedjcYh cdi _jhi dc gVi VcY ]jbVc
gZXdbW^cVci gZXZeidgh id VhhZhh i]Z^g k^VW^a^in [dg ^c k^igd VcY
ZVgan ^c k^kd ig^Vah% Wji id ZmVb^cZ i]Z^g VXi^k^in Vi ]jbVc cVi^kZ
gZXZeidgh id ZchjgZ i]Z^g k^VW^a^in Vh [jijgZ i]ZgVeZji^Xh'

67A;<D8>?F 5A>H<DE>FJ *B@CBGA;E# <dbeVgZY id i]Z
hXV"daYh d[ egZk^djhan gZedgiZY XdbedjcYh% M;I; "T*&"*!&
"+&Rdana#&*%-!&B^O^eZg^Y^c&-&na#&*A BZcodTGU^b^YVoda&+",A#&
dcZU# "(+% ?^\jgZ +.# gZegZhZcih V higjXijgVaan jc^fjZ

b9<]K a^\VcY i]Vi Zm]^W^ih hZaZXi^k^in [dg i]Z F* b9<]K Vi
i]Z aZkZa d[ [jcXi^dc' M;I; Y^heaVnZY V\dc^hi^X WZ]Vk^dg VcY
ediZci^ViZh GF=9 gZXZeidg XjggZcih Vi gVi ]^eedXVbeVa F*

b9<]Kh ^c k^igd VcY lVh Vahd h]dlc id egdbdiZ cdc&
Vbnad^Yd\Zc^X 9II egdXZhh^c\ ^c I<*+ XZaah Vh bZVhjgZY Wn V
YZXgZVhZ ^c 9!-+ aZkZah VcY Vc ^cXgZVhZ ^c "&hZXgZiVhZ
bZiVWda^iZh'*+2 ?jgi]ZgbdgZ% M;I; Za^X^iZY Vci^ehnX]di^X&a^`Z
WZ]Vk^dg ^c gdYZci bdYZah d[ hX]^ode]gZc^V'

Bc XVaX^jb bdW^a^oVi^dc VhhVnh Vi i]Z gF* b9<]K% M;I;
Y^heaVnZY Vc VeeVgZci cdcXdbeZi^i^kZ ^ciZgVXi^dc l^i] i]Z
dgi]dhiZg^X VciV\dc^hi Vigde^cZ' AdlZkZg% Vh i]^h VhhVn YdZh cdi
VhhZhh i]Z a^\VcYh ^c Vc Zfj^a^WgViZY hiViZ% i]^h ^h cdi XdcXajh^kZ
d[ Vc VaadhiZg^X bdYZ d[ VXi^dc' BcYZZY i]Z M;I;&bZY^ViZY
bdYjaVi^dc d[ 9II egdXZhh^c\ ^c I<*+ XZaah ZmegZhh^c\ i]Z
]F* b9<]K lVh XdbeaZiZan WadX`ZY Wn Vigde^cZ l]^X]% Vh
egZk^djhan ZmeaV^cZY% XdjaY Z^i]Zg WZ i]Z gZhjai d[ V kZgn ]^\]
YZ\gZZ d[ cZ\Vi^kZ XddeZgVi^k^in WZilZZc i]Z ild a^\VcYh l]Zc
XdcXdb^iVcian WdjcY Vi i]Z dgi]dhiZg^X h^iZ "Vigde^cZ# VcY i]Z
VaadhiZg^X h^iZ "M;I;#% dg Zk^YZcXZ d[ V XdbeZi^i^kZ ^ciZgVXi^dc'
AZcXZ% i]Z W^cY^c\ bdYZ d[ M;I; ^h jcXaZVg VcY gZbV^ch
jcgZhdakZY [daadl^c\ i]Z dWhZgkZY egZhZgkVi^dc d[ M;I;
VXi^k^in Vi F* b9<]Kh WZVg^c\ V bjiVi^dc Vi V gZh^YjZ Xg^i^XVa
id dgi]dhiZg^X a^\VcY W^cY^c\ "R,1*9#' =Zhe^iZ Xdc!gb^c\ i]Vi
i]^h gZh^YjZ ^h cdi ZhhZci^Va id i]Z M;I;&F* b9<]K
^ciZgVXi^dc% W^cY^c\ id di]Zg dgi]dhiZg^X h^iZ gZh^YjZh gZbV^ch
V kVa^Y edhh^W^a^in "Vh ^c i]Z XVhZ d[ 9<&-+ VcY gZaViZY
XdbedjcYh#'

?jgi]Zg Zk^YZcXZ [dg i]Z ediZci^Va dgi]dhiZg^X h^iZ&^ciZgVXi^dc
d[ M;I; ^h i]Vi i]Z F* b9<]K VaadhiZg^X bdYjaVidg
ON))+20/0 "'*# Za^X^iZY V XdcXZcigVi^dc&YZeZcYZci ediZci^V&
i^dc d[ i]Z XZaajaVg gZhedchZ id Vc ><+) XdcXZcigVi^dc d[ M;I;
"l^i] V ediZcXn Xdch^hiZci l^i] i]Z ediZcXn d[ i]^h XdbedjcY
[dg ediZci^Vi^c\ i]Z gZhedchZ id 9<]'#*)0 P]^aZ i]^h
dWhZgkVi^dc bVn WZ i]Z gZhjai d[ edh^i^kZ XddeZgVi^k^in WZilZZc
ild a^\VcYh W^cY^c\ id ild Y^hi^cXi VaadhiZg^X h^iZh dc i]Z F*

b9<]K% i]Z edhh^W^a^in i]Vi V edgi^dc d[ M;I; ^h ^c [VXi
dXXjen^c\ i]Z dgi]dhiZg^X h^iZ ^c i]^h ^ciZgVXi^dc XVccdi WZ
^\cdgZY'

L9K hijY^Zh dc i]^h hXV"daY id YViZ ]VkZ egdkZc
jc[gj^i[ja%*,)%*,* l^i] V gVc\Z d[ hjWhi^iji^dch Vi Wdi] i]Z Y^hiVa
WVh^X e^eZg^Y^cZ c^igd\Zc VcY i]Z [jhZY WZcona g^c\ bdhian

n^ZaY^c\ XdbedjcYh Y^heaVn^c\ Z^i]Zg YZXgZVhZh ^c F* b9<]K
ediZcXn% V adhh d[ F* b9<]K hZaZXi^k^in% dg jcYZh^gVWaZ d"&
iVg\Zi VXi^k^in' BciZgZhi^c\an% V gZXZci hijYn ^YZci^!ZY "bdaZXjaVg
hl^iX]Zh# l^i]^c i]Z higjXijgZ d[ M;I; i]Vi XdckZgi i]Z a^\VcY
[gdb V hZaZXi^kZ VaadhiZg^X V\dc^hi id V QDO"b9<]K dgi]dhiZg^X
VciV\dc^hi'*,+ Ljgeg^h^c\an% VYY^i^dc d[ V h^c\aZ $jdg^cZ Vidb id
i]Z XZcigVa e^eZg^Y^cZ g^c\ lVh hj#X^Zci id Y^hgjei Vc
^ciZgVXi^dc Xg^i^XVa [dg VaadhiZg^X W^cY^c\' M]^h gZhjai% XdbW^cZY
l^i] i]Z !cY^c\ i]Vi M;I; WZ]VkZh Vh Vc dgi]dhiZg^X VciV\dc^hi
Vi i]Z di]Zg b9<]K hjWineZh "^c <V+$ bdW^a^oVi^dc VhhVnh#% aZY
id i]Z !ghi YZ!c^i^kZ XaVhh^!XVi^dc d[ M;I; Vh V W^ide^X a^\VcY4
i]dj\] VYY^i^dcVa hjeedgi^kZ e]VgbVXdad\^XVa YViV l^aa VYY
[jgi]Zg lZ^\]i id i]^h XaVhh^!XVi^dc'

?daadl^c\ ]^\]&i]gdj\]eji hXgZZc^c\ VcY hnci]Zi^X dei^b^&
oVi^dc% ON)*1-/0) VcY ON),.0)*0(FE)0**,, "(, VcY (-%
?^\jgZ +/# lZgZ ^YZci^!ZY Vh ediZci "><.) 6 *.+ VcY *21 cF%

gZheZXi^kZan# VcY hZaZXi^kZ F* b9<]K V\dc^hih% egdYjX^c\
bVm^bjb V\dc^hi Z"ZXih d[ \gZViZg i]Vc 1)! d[ i]Z bVm^bVa
gZhedchZ id 9<] "Vh VhhZhhZY Wn XVaX^jb bdW^a^oVi^dc VhhVnh#'
M]Z VXi^k^in d[ Wdi] ON)*1-/0) VcY ON),.0)*0 lVh
egZhZgkZY Vi gZXZeidgh XdciV^c^c\ i]Z bjiViZY dgi]dhiZg^X h^iZ
gZh^YjZ R,1*9% VcY i]Z a^\VcYh Vahd YZbdchigViZY cdc&
XdbeZi^i^kZ ^ciZgVXi^dch l^i] i]Z dgi]dhiZg^X VciV\dc^hi
Vigde^cZ ^c XVaX^jb bdW^a^oVi^dc VhhVnh' Bc a^cZ l^i] hijY^Zh
d[ M;I;% i]ZhZ !cY^c\h hj\\Zhi% Wji Yd cdi XdcXajh^kZan
Xdc!gb% Vc VaadhiZg^X bdYZ d[ VXi^dc [dg i]ZhZ XdbedjcYh'
P]^aZ i]ZhZ XdbedjcYh h]dl b^c^bVa eZgijgWVi^dc d[
T,AUGFL W^cY^c\ Vi XdcXZcigVi^dch gZfj^gZY [dg VXi^k^in ^c
XVaX^jb bdW^a^oVi^dc VhhVnh% XdcXZcigVi^dch \gZViZg i]Vc * %F
Y^heaVXZ gVY^da^\VcY W^cY^c\% Vh Zk^YZcXZY Wn V XaZVg gZYjXi^dc
^c i]Z eZgXZciV\Z d[ T,AUGFL gZXZeidg dXXjeVcXn% hj\\Zhi^kZ
d[ Vc dgi]dhiZg^X h^iZ ^ciZgVXi^dc' AZcXZ% V W^ide^X bdYZ d[
VXi^dc [dg i]ZhZ XdbedjcYh gZbV^ch V kVa^Y edhh^W^a^in'

M]ZhZ XdbedjcYh YZbdchigViZY hZaZXi^kZ F* b9<]K&
bZY^ViZY ediZci^Vi^dc d[ GF=9 gZXZeidg XjggZcih ^c k^igd
VcY gZkZghVa d[ hXdedaVb^cZ&^cYjXZY bZbdgn ^beV^gbZci ^c
<?< ^c gVih4 ]dlZkZg i]Z cZZY [dg ^begdkZY ediZcXn VcY
Z#XVXn% Vh lZaa Vh i]Z Za^b^cVi^dc d[ [jcXi^dcVa =+ VciV\dc^hb%
egdbeiZY VYY^i^dcVa hnci]Zi^X bdY^!XVi^dch ^c i]Z [dgb d[
XnXa^X XdchigV^cih id WZ ejghjZY'*,- M]^h hijYn gZhjaiZY ^c
ON),/-.0+ "(.% ?^\jgZ +/#% V XdbedjcY l]^X] egdYjXZY
ZcVci^dhZaZXi^kZ F* b9<]K VXi^kVi^dc' M]^h XdbedjcY
bV^ciV^cZY i]Z [VkdgVWaZ ^c k^igd X]VgVXiZg^hi^Xh dWhZgkZY
egZk^djhan Wji Vahd Y^heaVnZY i]Z YZh^gZY ^begdkZbZcih ^c
VXi^k^in VcY XaZVc VcX^aaVgn e]VgbVXdad\n' FdgZdkZg%
ON),/-.0+ edhhZhhZY adl eaVhbV egdiZ^c W^cY^c\% ^cXgZVhZY
dgVa W^dVkV^aVW^a^in% VcY ZmXZaaZci <GL ZmedhjgZ' 9c VaiZgcVi^kZ
VeegdVX] ^ckdak^c\ i]Z ^cigdYjXi^dc d[ V bdgZ Y^kZghZ kVg^Zin d[

5IGSPE '*$ LigjXijgZ d[ M;I; "(+#' <VaX^jb bdW^a^oVi^dc VhhVnh ^c gVi
F*&igVch[ZXiZY <AH&D* XZaah \VkZ Vc Zhi^bViZ d[ ediZcXn% ><.)% VcY
Z#XVXn% !>" "cdgbVa^oZY id i]Z bVm^bjb gZhedchZ id i]Z bjhXVg^c^X
V\dc^hi XVgWVX]da#'

5IGSPE '+$ LigjXijgZh d[ ON)*1-/0) "(,#% ON),.0)*0 "(-#% VcY
ON),/-.0+ "(.#' <VaX^jb bdW^a^oVi^dc VhhVnh ^c gVi F*&igVch[ZXiZY
<AH&D* XZaah \VkZ Vc Zhi^bViZ d[ ediZcXn% ><.)% VcY Z#XVXn% !>"

"cdgbVa^oZY id i]Z bVm^bjb gZhedchZ id i]Z bjhXVg^c^X V\dc^hi
9<]#'
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W^XnXa^X XdchigV^cih n^ZaYZY hdbZ XdbedjcYh l^i] adl
cVcdbdaVg ediZcXn4 ]dlZkZg% V XdggZhedcY^c\ adhh d[
bjhXVg^c^X hjWineZ hZaZXi^k^in lVh dWhZgkZY'*,. M]^h aZY i]Z
Vji]dgh id heZXjaViZ i]Vi i]ZhZ XdbedjcYh bVn edhhZhh V
egZk^djhan jcVeegZX^ViZY W^ide^X bZX]Vc^hb d[ VXi^dc% l]ZgZWn
adlZg ediZcXn VcVad\jZh VeeZVg ejgZan VaadhiZg^X Wji ]^\]Zg
ediZcXn VcVad\jZh gZhjai ^c egZYdb^cVcian dgi]dhiZg^X ^ciZg&
VXi^dch'

BciZgZhi^c\an% V gZXZci ejWa^XVi^dc YZbdchigViZY i]Vi
ON),.0)*0 VcY ON),/-.0+ Zm]^W^i hi^bjajh W^Vh4 Wdi]
XdbedjcYh WZ]VkZY Vh V\dc^hih d[ F* b9<]K&bZY^ViZY
<V+$ bdW^a^oVi^dc VcY >KD*(+ e]dhe]dgnaVi^dc l]^aZ ]Vk^c\
cd Z"ZXi dc !&VggZhi^c gZXgj^ibZci'*,/ LijY^Zh ^c cVi^kZ i^hhjZh
d[ F* b9<]K&bZY^ViZY gZhedchZh YZbdchigViZ i]Vi l]^aZ
Wdi] XdbedjcYh ediZci^ViZ GF=9 gZXZeidg XjggZcih ^c
]^eedXVbeVa engVb^YVa XZaah VcY ^cYjXZ ]^eedXVbeVa EMI%
i]Zn VgZ YZkd^Y d[ ZaZXigde]nh^dad\^XVa VXi^k^in ^c I?<
engVb^YVa XZaah' M]ZhZ dWhZgkVi^dch XdggZaViZ lZaa l^i] i]Z
V[dgZbZci^dcZY hijYn ^c l]^X] ON),.0)*0 YZbdchigViZY
Z#XVXn ^c <?<% V ]^eedXVbeVa&YZeZcYZci Vc^bVa bdYZa d[
Xd\c^i^dc'*,, 9h l^i] M;I;% hjWiaZ "bdaZXjaVg hl^iX]Zh# lZgZ
Vahd [djcY l^i]^c i]^h hXV"daY%*,+%*,0 l]ZgZ bdY^!XVi^dch hjX]
Vh ^ckZgh^dc d[ X]^gVa^in% gZkZghZY ViiVX]bZci% VcY WZcona g^c\
gZeaVXZbZci XdckZgiZY VaadhiZg^X V\dc^hb id dgi]dhiZg^X
VciV\dc^hb' M]ZhZ dWhZgkVi^dch egdbeiZY VYY^i^dcVa hijY^Zh
i]Vi jai^bViZan aZY id i]Z XaVhh^!XVi^dc d[ ON),.0)*0 VcY
ON),/-.0+ Vh W^ide^X a^\VcYh' ;di] a^\VcYh XdbeZi^i^kZan
Y^heaVXZY T,AUGFL W^cY^c\ Vi Vaa !kZ bjhXVg^c^X gZXZeidg
hjWineZh VcY WZ]VkZY Vh dgi]dhiZg^X eVgi^Va V\dc^hih Vi i]Z F*

b9<]K% Wji i]Zn Vahd Zm]^W^iZY V X]VgVXiZg^hi^X VaadhiZg^X Z"ZXi
d[ hadl^c\ i]Z gViZ d[ T,AUGFL Y^hhdX^Vi^dc Vi F* b9<]K&
ZmegZhh^c\ XZaa bZbWgVcZh'*,0

0G (,&%$'$# 9 bdgZ gZXZci VYY^i^dc id i]Z F* b9<]K&
hZaZXi^kZ a^\VcY a^iZgVijgZ ^h EjcYWZX`!h Ej 9>.*)2)*,1 ")%%
?^\jgZ +0#' M]Z dg^\^cVa ]^i XdbedjcY lVh [djcY id WZ ]^\]an

ediZci i]dj\] cdi ZmXajh^kZan hZaZXi^kZ [dg i]Z F* b9<]K
hjWineZ% hd V cjbWZg d[ VcVad\jZh lZgZ hnci]Zh^oZY id ViiZbei
id gZbZYn i]^h' LigjXijgVa bdY^!XVi^dch ^cXajYZY $jdgd& VcY
bZi]dmn&hjWhi^iji^dc d[ i]Z iZigV]nYgdfj^cda^cdcZ g^c\ hnhiZb%
gZeaVXZbZci d[ i]^h hnhiZb l^i] WZcodmVodadcZ VcY WZcodi]^V&
o^cdcZ g^c\ hnhiZbh% VcY i]Z ^cigdYjXi^dc d[ V gVc\Z d[ Va`na
X]V^ch VcY hVijgViZY VcY jchVijgViZY g^c\h Vi i]Z Vb^YZ
edh^i^dc' M]Z eVcZa d[ VcVad\jZh lVh hXgZZcZY V\V^chi Vaa !kZ
bjhXVg^c^X gZXZeidg hjWineZh ^c [jcXi^dcVa <V+$ bdW^a^oVi^dc
VhhVnh' ?gdb i]^h% Ej 9>.*)2) lVh hZaZXiZY Vh Vc ^YZVa aZVY
XdbedjcY WVhZY dc Wdi] F* b9<]K VXi^k^in egZhZgkVi^dc "i]Z
XdbedjcY Y^heaVnZY V ediZcXn d[ /* cF VcY V eZgXZciV\Z
Z#XVXn d[ 1,! XdbeVgZY id 9<]# VcY F* b9<]K hZaZXi^k^in
"i]Z XdbedjcY h]dlZY cd V\dc^hb VcY cZ\a^\^WaZ W^cY^c\ Vi
i]Z F+"F. hjWineZh#' M]Z XdbedjcY YZbdchigViZY VXXZei&
VWaZ VWhdgei^dc% Y^hig^Wji^dc% bZiVWda^hb% VcY ZmXgZi^dc

"9=F># egdeZgi^Zh [dg ^c k^kd VcVanh^h% VcY hjWhZfjZcian
h]dlZY V YdhZ&YZeZcYZci gZkZghVa ^c YZaVn&^cYjXZY bZbdgn
YZXVn Zk^YZci ^c b^XZ eZg[dgb^c\ V I?< VcY ]^eedXVbeVa&
YZeZcYZci iVh`'

Bc V [jcXi^dcVa ^ciZgVXi^dc VhhVn V\V^chi i]Z dgi]dhiZg^X
VciV\dc^hi Vigde^cZ% Ej 9>.*)2) Zm]^W^iZY V hVijgVWaZ%
cdcXdbeZi^i^kZ egd!aZ hj\\Zhi^c\ Vc VaadhiZg^X bdYZ d[ VXi^dc'
9h l^i] i]Z V[dgZbZci^dcZY "VaadhiZg^X V\dc^hih#% Ej 9>.*)2)
VXi^k^in lVh cdi Xdbegdb^hZY Vi R,1*9 bjiViZY gZXZeidgh'
HcXZ V\V^c% i]^h Zk^YZcXZ YdZh cdi jcZfj^kdXVaan gjaZ dji i]Z
edhh^W^a^in d[ V W^ide^X bZX]Vc^hb'

BciZgZhi^c\an% l]Zc hXgZZcZY V\V^chi V WgdVY gVc\Z d[ /2
gZXZeidgh% ^dc X]VccZah% igVchedgiZgh% VcY ZconbZh% Ej
9>.*)2) Zm]^W^iZY dcan b^cdg d"&iVg\Zi VXi^k^in' M]^h ^h ^c
XdcigVhi id 9<&-+ VcY M;I;% l]^X] Y^heaVnZY Xdch^YZgVWaZ
V#c^in [dg di]Zg @I<Kh ^cXajY^c\ YdeVb^cZ% hZgdidc^c% VcY
VYgZcZg\^X gZXZeidg hjWineZh% ^bean^c\ i]Vi Ej 9>.*)2) bVn
WZ V bdgZ jhZ[ja bdaZXjaVg idda [dg Zmeadg^c\ F* b9<]K
VXi^kVi^dc ^c Y^hZVhZ&heZX^!X i^hhjZh VcY ^c k^kd Xd\c^i^dc
bdYZah'

P^i] V k^Zl id YZh^\c^c\ Vc Vci^ehnX]di^X Ygj\ l^i] egd&
Xd\c^i^kZ ediZci^Va% i]Z hVbZ \gdje gZXZcian gZedgiZY i]Z ^c
h^a^Xd hXgZZc^c\% hnci]Zh^h% VcY ZkVajVi^dc d[ XdbedjcYh
Y^heaVn^c\ XdbW^cZY =+ K V#c^in VcY F* b9<]K V\dc^hb%*,2

\^k^c\ g^hZ id XdbedjcY )& "?^\jgZ +1#' P]^aZ i]Z W^cY^c\

bdYZ VcY VXi^k^in egd!aZ d[ i]^h XdbedjcY Vi i]Z =+ K lVh
jcZmVb^cZY% i]Z F* b9<]K VXi^k^in d[ XdbedjcY )& lVh
jcV"ZXiZY Wn i]Z R,1*9 dgi]dhiZg^X bjiVi^dc% Xdch^hiZci l^i]
Vc VaadhiZg^X dg edhh^Wan W^ide^X bdYZ d[ VXi^dc Vi i]^h gZXZeidg'
9 h^b^aVg bjiV\ZcZh^h VeegdVX]% dg [jcXi^dcVa ^ciZgVXi^dc
hijY^Zh% ldjaY ]VkZ ZajX^YViZY V ediZci^Va W^cY^c\ bdYZ [dg i]Z
XdbedjcY Vi i]Z =+ K% WZ ^i dgi]dhiZg^X% VaadhiZg^X% dg W^ide^X'
M]Z XdbeaZiZ bdYZ d[ VXi^dc d[ i]^h XdbedjcY ]ZcXZ gZbV^ch
ejgZan heZXjaVi^kZ' Bi bVn WZ Vc dgi]dhiZg^X =+(VaadhiZg^X F*

a^\VcY% V ejgZ VaadhiZg^X a^\VcY Vi Wdi] gZXZeidgh% dg V W^ide^X
a^\VcY Vi dcZ dg Wdi] iVg\Zih' M]^h VbW^\j^in gZbV^ch
jcZmeadgZY Vh% jc[dgijcViZan% i]Z XdbedjcY Vahd Y^heaVnZY
]>K@ X]VccZa ^c]^W^i^dc VcY hnci]Zi^X higViZ\^Zh id dkZgXdbZ
i]^h VYkZghZ egdeZgin lZgZ jchjXXZhh[ja% gZhjai^c\ ^c i]Z ]^i&id&
aZVY XVbeV^\c WZ^c\ VWVcYdcZY'

-?7IB4@>F=/?>A< *B@CBGA;E# @aVmdLb^i]Da^cZ ]VkZ Xdc&
ig^WjiZY V cjbWZg d[ di]Zg hjWineZ&hZaZXi^kZ F* b9<]K
V\dc^hih id i]^h WdYn d[ a^iZgVijgZ'*-)"*-- P]^aZ i]ZhZ
XdbedjcYh VgZ cdi ejgedgiZY heZX^!XVaan Vh Z^i]Zg I9Fh dg
VaadhiZg^X V\dc^hih% i]Z^g ZmXZaaZci hjWineZ hZaZXi^k^in VcY
hig^`^c\ h^b^aVg^i^Zh id hdbZ d[ i]Z a^\VcYh egZk^djhan YZhXg^WZY
bV`Z i]Zb cdiZldgi]n'

<dch^YZgVWaZ L9K hijY^Zh lZgZ eZg[dgbZY VgdjcY V +! W^Vgna
Vb^YZ hXV"daY%*-)%*-* jai^bViZan n^ZaY^c\ XdbedjcYh )' VcY )(
"?^\jgZ +2#% l]^X] h]dlZY [VkdgVWaZ e]VgbVXd`^cZi^X X]VgVX&
iZg^hi^Xh ^c VYY^i^dc id i]Z^g ]^\] ediZcXn% ^cig^ch^X VXi^k^in VcY

5IGSPE ',$ LigjXijgZ d[ Ej 9>.*)2) ")%#'

5IGSPE '-$ LigjXijgZ d[ XdbedjcY )&'

02@ 2NKROIGQ <KZWTXIOKSIK -3A63B

2C"2;6";=4#%$"%$&%#19($$$*)8 " (*4 *=<@# 1<GDBE9># &$%'! (! %$&)"%$(*&%)&

36



ZmXZei^dcVa hZaZXi^k^in V\V^chi V eVcZa d[ iVg\Zih "Vh VhhZhhZY Wn
?EBIK XVaX^jb bdW^a^oVi^dc VhhVnh#' Bc di]Zg hijY^Zh%*-+%*-,

dei^b^oVi^dc d[ V cdkZa ;&hjWhi^ijiZY WZco^b^YVodadcZ ]^i
higjXijgZ \VkZ i]Z <GL&eZcZigVci% dgVaan VXi^kZ% VcY hjWineZ&
hZaZXi^kZ XdbedjcYh )) VcY )* "?^\jgZ +2#' KZXZcian% i]Z F*

b9<]K VaadhiZg^X V\dc^hi @LD*),-0)+% Vc ^hdbZg d[
XdbedjcY ))% ]Vh h]dlc Z#XVXn ^c ^begdk^c\ Ze^hdY^X
bZbdgn ^c ]jbVch ^c V c^Xdi^cZ VWhi^cZcXZ bdYZa d[ Xd\c^i^kZ
Ynh[jcXi^dc'*-- 9c 1 b\ YdhZ d[ @LD*),-0)+ h^\c^!XVcian
^begdkZY ^bbZY^ViZ gZXVaa "Wji cdi YZaVnZY gZXVaa# [daadl^c\
VWhi^cZcXZ&^cYjXZY ^beV^gbZci' ?jgi]ZgbdgZ% ^c egZXa^c^XVa
hijY^Zh% i]Z ediZcXn d[ @LD*),-0)+ lVh hZch^i^kZ id i]Z F*

b9<]K ?00B bjiVi^dc% V bjiVi^dc i]Vi Vahd ]VY V egdcdjcXZY
Z"ZXi dc i]Z Z#XVXn d[ 9<&-+ VcY 00&EA&+1&*4 hj\\Zhi^c\ V
h^b^aVg% ediZci^Vaan W^ide^X% W^cY^c\ bdYZ'

FdgZ YZiV^aZY e]VgbVXdad\^XVa ^ckZhi^\Vi^dc ldjaY kZg^[n i]Z
W^cY^c\ bdYZ VcY XaVhh^!XVi^dc d[ i]ZhZ @LD a^\VcYh' AdlZkZg%
h^beaZ k^hjVa XdbeVg^hdc d[ i]ZhZ higjXijgZh l^i] Wdi] V
ejiVi^kZ W^ide^X a^\VcY "Ej 9>.*)2)# VcY Vc VX`cdlaZY\ZY
W^ide^X a^\VcY "M;I;# gZkZVah Xdche^Xjdjh h^b^aVg^i^Zh i]Vi
hjeedgi i]Z cdi^dc d[ V h]VgZY bdYZ d[ W^cY^c\ VcY VXi^kVi^dc
Vi i]^h gZXZeidg "?^\jgZ +2#'

! >4?@>42A8C4

Hjg `cdlaZY\Z d[ i]Z ^cig^XViZ WZ]Vk^dgh VcY ^ciZgVXi^dch d[
F* b9<]K VaadhiZg^X a^\VcYh ^h gVe^Yan ZmeVcY^c\4 ]dlZkZg%
YZhe^iZ i]Z ^cXgZVh^c\ YZei] d[ djg jcYZghiVcY^c\% gZhZVgX]Zgh
VgZ hi^aa ]VbeZgZY Wn V cjbWZg d[ Y^#Xjai^Zh i]Vi aVg\Zan Vg^hZ
[gdb i]Z XdbeaZm^i^Zh d[ SFRHHOLOJ% PQTLNLYLOJ% VcY FMDSSLI XLOJ
VaadhiZg^X a^\VcYh'

P^i] gZ\VgYh id ^c^i^Va a^WgVgn SFRHHOLOJ% ZVX] VcVad\jZ ^h
ine^XVaan ZkVajViZY ^c dcZ e]VgbVXdad\^XVa VhhVn VcY iZhiZY ^c
i]Z egZhZcXZ d[ V h^c\aZ XdcXZcigVi^dc d[ dcZ dgi]dhiZg^X a^\VcY
id \V^c V bZVhjgZ d[ a^\VcY ediZcXn VcY YZ\gZZ d[ VaadhiZg^X
Z"ZXi' P]^aZ i]^h ^h V kVa^Y bZi]dY [dg i]Z YZiZXi^dc d[ ejiVi^kZ
a^\VcY VXi^k^in% i]Z egdeZgi^Zh d[ hi^bjajh W^Vh VcY egdWZ
YZeZcYZcXZ i]Vi bVn WZ Zc\ZcYZgZY Wn VaadhiZg^X a^\VcYh
gZbV^c jcVhhZhhZY' M]^h bVn ediZci^Vaan gZkZVa dcan dcZ VheZXi
d[ i]Z a^\VcY!h e]VgbVXdad\^XVa XVeVW^a^i^Zh% gZXd\c^o^c\ dcan
dcZ "hig^c\# ^c i]Z ejiVi^kZ VaadhiZg^X a^\VcY!h "Wdl#' B[ i]Z iZhi
a^\VcY hZaZXi^kZan VXi^kViZh Y^"ZgZci YdlchigZVb gZXZeidg

h^\cVa^c\ eVi]lVnh% Wji cdi i]Z eVi]lVn WZ^c\ VhhZhhZY Wn
i]Z VhhVn% e]VgbVXdad\^XVaan YZh^gVWaZ bdaZXjaZh bVn \d
jcYZiZXiZY'.- Hg% Vh djia^cZY ZVga^Zg ^c ?^\jgZh 2 VcY *)% i]^h
bVn aZVY id b^hXaVhh^!XVi^dc d[ i]Z a^\VcY ^ihZa[' 9cdi]Zg
Xdch^YZgVi^dc l^i] gZ\VgY id hXgZZc^c\ ^h i]Z cVijgZ d[ i]Z
gZXZeidg% WZ ^i gVi% ]jbVc gZXdbW^cVci% dg ]jbVc cVi^kZ' 9h
egZk^djhan ]^\]a^\]iZY l^i] ER+),,+21 "&%#0/%01 VcY ;&
YZhbZi]naXadoVe^cZ "(*#%*+1 ^YZci^!XVi^dc d[ heZX^Zh&YZeZcYZci
kVg^VW^a^in ^c Wdi] XddeZgVi^k^in VcY bdYZ d[ VXi^dc XVc aZVY id
i]Z Y^hXdkZgn d[ VaiZgZY hZaZXi^k^in VcY [jcXi^dcVa egd!aZh i]Vi
bVn ]VkZ ]VY YZaZiZg^djh gZhjaih ^c V Xa^c^XVa hZii^c\ ^[ cdi
^YZci^!ZY ZVga^Zg' ?jgi]ZgbdgZ% i]Z ediZci^Va [dg VaadhiZg^X
a^\VcYh id Za^X^i Y^"ZgZci e]nh^dad\^XVa VcY idm^Xdad\^XVa
djiXdbZh ^c Vc^bVa VcY ]jbVc hijY^Zh edhZh Xdch^YZgVWaZ
X]VaaZc\Zh id i]Z igVY^i^dcVa Ygj\ Y^hXdkZgn e^eZa^cZ i]Vi l^aa WZ
Y^#Xjai id gZhdakZ' Bc Vc ^YZVa ldgaY% hXgZZc^c\ [dg cdkZa
VaadhiZg^X Ygj\ XVcY^YViZh ldjaY ^ckdakZ V l^YZ eVcZa d[
dgi]dhiZg^X egdWZh% VhhVn djiejih% VcY gZXZeidg iVg\Zih'
AdlZkZg% [VXidg^c\ ^c i^bZ% ZXdcdb^X% VcY iZX]cdad\^XVa
XdchigV^cih% i]Z WZhi VeegdVX] Vi egZhZci ^h id WZVg i]ZhZ
Xdch^YZgVi^dch ^c b^cY VcY% [daadl^c\ ]^i ^YZci^!XVi^dc% Veean
i]^h WgdVYZg VcVanh^h ^c i]Z ]^i&id&aZVY dei^b^oVi^dc egdXZhh'

M]Z ediZci^Va ^hhjZh hjggdjcY^c\ i]Z VaadhiZg^X a^\VcY
hXgZZc^c\ egdXZhh XVggn i]gdj\] ^cid i]Z^g PQTLNLYDTLPO' P]^aZ
i]Z ZkVajVi^dc d[ F* b9<]K&hZaZXi^kZ VaadhiZg^X a^\VcYh
[gZfjZcian ZcXdjciZgh "$Vi# dg "h]Vaadl# L9K Vh V X]VaaZc\Z
^beZY^c\ i]Z YZkZadebZci d[ VaadhiZg^X a^\VcYh%21%*)+%*),%*)1%**+ ^i
^h edhh^WaZ i]Vi i]ZhZ dWhZgkVi^dch VgZ V XdchZfjZcXZ d[ idd
cVggdl V e]VgbVXdad\^XVa VcVanh^h% \^kZc hXgZZc^c\ XdchigV^cih'
;gdVYZg ZkVajVi^dc d[ V a^b^iZY XajhiZg d[ cdkZa hXV"daYh ^c
gVY^da^\VcY W^cY^c\ VcY V kVg^Zin d[ [jcXi^dcVa VhhVnh ^c i]Z
egZhZcXZ d[ bjai^eaZ XaVhhZh d[ dgi]dhiZg^X a^\VcYh Vi i]^h hiV\Z
d[ YZkZadebZci bVn YZXdckdajiZ i]Z "Xdc[djcY^c\# L9K
[gZfjZcian dWhZgkZY ^c i]ZhZ hijY^Zh VcY ediZci^Vaan gZkZVa i]Z
XVeVX^in id Y^"ZgZci^Vaan bdYjaViZ Y^hXgZiZ gZXZeidg h^\cVa^c\
eVi]lVnh VcY V"ZXi jc^fjZ X]Vc\Zh ^c i]Z igVY^i^dcVa WZ]Vk^dg
d[ dgi]dhiZg^X a^\VcYh' 9YY^i^dcVaan% fjVci^!XVi^dc d[ egdeZgi^Zh
hjX] Vh W^cY^c\ XddeZgVi^k^in% [jcXi^dcVa XddeZgVi^k^in% VcY
VaadhiZg^X V\dc^hb ldjaY gZYjXZ i]Z YZeZcYZcXZ dc i^igVi^dc
XjgkZ ><.) kVajZh Vh i]Z `Zn YZiZgb^cVci [dg [jijgZ higjXijgVa
bdY^!XVi^dch' M]^h ldjaY a^`Zan \ZcZgViZ bdgZ YZiV^aZY%
"iZmijgZY# L9Kh% VYkVcXZ djg jcYZghiVcY^c\ d[ i]Z gZaVi^dch]^e
WZilZZc VaadhiZg^X a^\VcY% dgi]dhiZg^X a^\VcY% VcY gZXZeidg% VcY
bdgZ VXXjgViZan Y^gZXi Ygj\ XVcY^YViZ dei^b^oVi^dc' ?jgi]Zg&
bdgZ% Vh hjWiaZ X]Vc\Zh ^c VaadhiZg^X a^\VcY higjXijgZ ]VkZ WZZc
h]dlc id YgVbVi^XVaan bdY^[n gZXZeidg hjWineZ hZaZXi^k^in%10 Vaa
egdb^h^c\ VcVad\jZh id ZbZg\Z [gdb i]Z dei^b^oVi^dc egdXZhh
dj\]i id WZ gZhXgZZcZY id ZchjgZ egZhZgkVi^dc d[ i]Z YZh^gZY
hZaZXi^k^in egd!aZ'

?^cVaan% i]Z ]^\]an XdciZmijVa "VcY hdbZi^bZh egZbVijgZ#
FMDSSLI LFDTLPO d[ VaadhiZg^X a^\VcYh Vh I9Fh% G9Fh% VcY V\dc^hih
[jgi]Zg Xdbea^XViZh i]^h !ZaY d[ gZhZVgX]' F^hXaVhh^!XVi^dc
ine^XVaan gZhjaih [gdb ^cXdbeaZiZ ^ckZhi^\Vi^dc d[ i]Z W^cY^c\
bdYZ VcY [jcXi^dcVa egd!aZ d[ i]ZhZ a^\VcYh' GdiVWaZ ZmVbeaZh
VagZVYn YZhXg^WZY ^cXajYZ i]Z ediZci^Va dkZg&gZa^VcXZ dc heZX^!X
gZXZeidg bjiVcih "Z'\'% dgi]dhiZg^X h^iZ R,1*9 bjiVi^dc# Vh V
bZVch d[ Y^hXg^b^cVi^c\ dgi]dhiZg^X VcY VaadhiZg^X W^cY^c\
bdYZh% VcY i]Z Y^#Xjain ^c Y^hi^c\j^h]^c\ XdbeZi^i^kZ VcY
cdcXdbeZi^i^kZ ^ciZgVXi^dch% eVgi^XjaVgan l]Zc gZXdgY^c\ [jcX&
i^dcVa gZhedchZ YViV Vi V i^bZ ed^ci eg^dg id i]Z a^\VcYh
gZVX]^c\ V hiViZ d[ Zfj^a^Wg^jb "Z'\'% i]Z XVaX^jb bdW^a^oVi^dc
VhhVn#' M]Z egdheZXi d[ W^ide^X bdYZh d[ VXi^dc [jgi]Zg
Xdc[djcYh i]^h ^hhjZ'

5IGSPE '.$ LigjXijgZh d[ @LD XdbedjcYh )'")*% l^i] i]Z bdi^[h
Xdbbdc id di]Zg F* b9<]K&hZaZXi^kZ a^\VcYh ]^\]a^\]iZY ^c gZY'
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M]ZgZ ^h cd h^beaZ bZVch id dkZgXdb^c\ i]^h XaVhh^!XVi^dc
X]VaaZc\Z' <dc!gb^c\ V ejgZan VaadhiZg^X bdYZ d[ VXi^dc VcY
[jgi]Zg ^ckZhi^\Vi^c\ i]Z ZmVXi cVijgZ d[ i]Z ejiVi^kZ W^ide^X F*

b9<]K V\dc^hih VagZVYn YZhXg^WZY XVccdi WZ VX]^ZkZY jh^c\
dcZ ZmeZg^bZciVa iZX]c^fjZ VadcZ% hjX] Vh V bjiV\ZcZh^h hijYn
dg V h^c\aZ [jcXi^dcVa VhhVn' FdgZ XdbegZ]Zch^kZ hnci]Zi^X VcY
e]VgbVXdad\^XVa hijY^Zh cZZY id WZ jcYZgiV`Zc'.0%1- DcdlaZY\Z
d[ ZVX] a^\VcY!h igjZ W^cY^c\ bdYZ l^i] i]Z F* b9<]K l^aa
[VX^a^iViZ gVi^dcVa Ygj\ YZh^\c VcY l^aa a^`Zan gZhjai ^c i]Z bdgZ
egdYjXi^kZ hnci]Zh^h d[ ediZci% Z#XVX^djh i]ZgVeZji^X aZVYh'
9YY^i^dcVaan% VYdei^c\ V \adWVa% bdgZ YZiV^aZY aZm^Xdc id
YZhXg^WZ VaadhiZg^X a^\VcY VXi^k^in./ bVn V^Y Xdbbjc^XVi^dc
WZilZZc gZhZVgX]Zgh'

! 2=<29B@8=<

M]Z jc^fjZ egdeZgi^Zh d[ VaadhiZg^X a^\VcYh gZfj^gZ bdgZ
i]dgdj\] e]VgbVXdad\^XVa ZkVajVi^dc ^[ lZ VgZ id VYkVcXZ djg
jcYZghiVcY^c\ d[ i]Z^g ^ciZgVXi^dch VcY XdbegZ]ZcY i]Z
XdbeaZiZ i]ZgVeZji^X ediZci^Va d[ i]ZhZ bdaZXjaZh' M]Z^g
XdbeaZm WZ]Vk^dg Vahd YZbVcYh V bdgZ YZiV^aZY XaVhh^!XVi^dc
hnhiZb i]Vi ^h \adWVaan gZXd\c^oZY' M]Z hddcZg i]ZhZ cZXZhh^i^Zh
VgZ VX`cdlaZY\ZY VcY ZbWgVXZY% i]Z bdgZ [gj^i[ja djg aVWdgh
l^aa WZ'

Bc i]Z !ZaY d[ hZaZXi^kZ F* b9<]Kh heZX^!XVaan% i]^h ldjaY
igVchaViZ id Vc ^begdkZY VW^a^in id bVe i]Z `Zn W^cY^c\ gZh^YjZh
d[ i]Z bjai^eaZ VaadhiZg^X h^iZh egZhZci dc i]Z gZXZeidg% bdgZ
^c[dgbZY YZh^\c d[ ejiVi^kZ VaadhiZg^X a^\VcYh% VcY V \gZViZg
jcYZghiVcY^c\ d[ i]Z ^cig^XViZ gdaZ d[ i]^h bjhXVg^c^X gZXZeidg
hjWineZ ^c i]Z cdgbVa [jcXi^dc^c\ d[ i]Z <GL VcY i]Z
eVi]de]nh^dad\n d[ <GL Y^hZVhZh' 9h V XdchZfjZcXZ% ^i l^aa WZ
edhh^WaZ id [jaan VeegZX^ViZ i]Z hXdeZ d[ F* b9<]K VXi^kVi^dc
Vh V ediZci^Va cZjgdYZ\ZcZgVi^kZ Y^hdgYZg i]ZgVen'

! 0BA7=? 8<5=?;0A8=<

2TWWKXUTSJOSM 0ZYNTW

! "I'C'L'#4
"9'<'#' "I'C'L'#4

"9'<'#'

0ZYNTW 2TSYWOHZYOTSX

9aa Vji]dgh ]VkZ \^kZc VeegdkVa id i]Z !cVa kZgh^dc d[ i]Z
bVcjhXg^ei'

5ZSJOSM
M]Z Vji]dgh VX`cdlaZY\Z !cVcX^Va hjeedgi [gdb i]Z 9jhigVa^Vc
KZhZVgX] <djcX^a "=^hXdkZgn @gVci =I**)*))/10# VcY i]Z
GVi^dcVa AZVai] VcY FZY^XVa KZhZVgX] <djcX^a "GAFK<# d[
9jhigVa^V "Igd\gVb @gVci .*2-/*#' 9'<' ^h V Ig^cX^eVa KZhZVgX]
?Zaadl d[ i]Z GAFK<% VcY ;'C'=' ^h hjeedgiZY Wn Vc
9jhigVa^Vc Idhi\gVYjViZ 9lVgY'

<TYKX

M]Z Vji]dgh YZXaVgZ cd XdbeZi^c\ !cVcX^Va ^ciZgZhi'

! 011?4C80A8=<@

b9<]K% bjhXVg^c^X VXZinaX]da^cZ gZXZeidg4 <GL% XZcigVa
cZgkdjh hnhiZb4 @I<K% @ egdiZ^c&XdjeaZY gZXZeidg4 IE<%
e]dhe]da^eVhZ <4 BI,% ^cdh^ida ig^he]dhe]ViZ4 9<% VYZcnaViZ
XnXaVhZ4 X9FI% XnXa^X VYZcdh^cZ bdcde]dhe]ViZ4 9=%
9ao]Z^bZg!h Y^hZVhZ4 9<]% VXZinaX]da^cZ4 DH% `cdX`dji4 ID<%
egdiZ^c `^cVhZ <4 GF=9% ;&bZi]na&=&VheVgiViZ4 9II% Vbnad^Y
egZXjghdg egdiZ^c4 <L?% XZgZWgdhe^cVa $j^Y4 >IL% ZmigVeng&
Vb^YVa h^YZ Z"ZXih4 MF% igVchbZbWgVcZ4 ><% ZmigVXZaajaVg4
GFL% ;&bZi]nahXdedaVb^cZ4 B<% ^cigVXZaajaVg4 I9F% edh^i^kZ
VaadhiZg^X bdYjaVidg4 <K<% XdcXZcigVi^dc gZhedchZ XjgkZ4

JG;% ,&fj^cjXa^Y^cna WZco^aViZ4 ;J<9% WZcona fj^cdadcZ
XVgWdmna^X VX^Y4 ?EBIK% $jdgdbZig^X ^bV\^c\ eaViZ gZVYZg4
FP<% FdcdY&PnbVc&<]Vc\Zjm4 <?<% XdciZmijVa [ZVg
XdcY^i^dc^c\4 I?<% egZ[gdciVa XdgiZm4 h>IL<h% hedciVcZdjh
ZmX^iVidgn edhihncVei^X XjggZcih4 ??% [gZZ [gVXi^dc4 L9K%
higjXijgZ"VXi^k^in gZaVi^dch]^e4 ;;;% WaddY&WgV^c WVgg^Zg4 I&
\e% I&\anXdegdiZ^c4 M;I;% T*&"*!&"+&Rdana#&*%-!&B^O^eZg^Y^c&-&
na#&*A BZcodTGU^b^YVoda&+",A#&dcZU4 9=F>% VWhdgei^dc%
Y^hig^Wji^dc% bZiVWda^hb% VcY ZmXgZi^dc

! ?454?4<24@

"*# kVc DdeeZc% <' C'% VcY DV^hZg% ;' "+)),# KZ\jaVi^dc d[ bjhXVg^c^X
VXZinaX]da^cZ gZXZeidg h^\cVa^c\' =KDRNDFPM# @KHR# -,% *20"++)'
"+# <VcVah% F'% LZmidc% I' F'% VcY <]g^hidedjadh% 9' "+)**# 9aadhiZgn

^c @I<Kh3 "FP<# gZk^h^iZY' @RHOGS /LPFKHN# ?FL# '*% //,"/0+'
",# <Vja[^ZaY% F' I' "*22,# FjhXVg^c^X KZXZeidgh&<]VgVXiZg^oVi^dc%

<djea^c\ VcY ?jcXi^dc' =KDRNDFPM# @KHR# ),% ,*2",02'
"-# GVi]Vchdc% G' F' "+))1# Lnci]Zh^h% igV[[^X`^c\ VcY adXVa^oVi^dc d[

bjhXVg^c^X VXZinaX]da^cZ gZXZeidgh' =KDRNDFPM# @KHR# %%-% ,,"-,'
".# ?^h]Zg% 9' "+))1# F* FjhXVg^c^X 9\dc^hih MVg\Zi FV_dg

AVaabVg`h d[ 9ao]Z^bZg!h =^hZVhZ & M]Z I^kdiVa KdaZ d[ ;gV^c F*
KZXZeidgh' ;HURPGHJHOHR# 1LS# )% +,0"+-)'
"/# EVc\bZVY% <' C'% PVihdc% C'% VcY KZVk^aa% <' "+))1# FjhXVg^c^X

VXZinaX]da^cZ gZXZeidgh Vh <GL Ygj\ iVg\Zih' =KDRNDFPM# @KHR# %%+%
+,+"+-,'
"0# Qj% R'% RVc% C'% S]dj% I'% E^% C'% @Vd% A'% Q^V% R'% VcY PVc\% J'

"+)*+# GZjgdigVchb^iiZg gZXZeidgh VcY Xd\c^i^kZ Ynh[jcXi^dc ^c
9ao]Z^bZg!h Y^hZVhZ VcY IVg`^chdc!h Y^hZVhZ' =RPJ# ;HURPELPM# -+% *"*,'
"1# PZhh% C' "+))-# FjhXVg^c^X 9XZinaX]da^cZ KZXZeidg DcdX`dji

F^XZ3 GdkZa I]ZcdineZh VcY <a^c^XVa Bbea^XVi^dch' .OOU# >HV#
=KDRNDFPM# @PWLFPM# ((% -+,"-.)'
"2# ;dY^X`% G' <'% H[[Zc% P' P'% EZkZn% 9' B'% <jiaZg% G' K'% @Vji]^Zg%

L' @'% LVia^c% 9'% L]Vccdc% A' >'% MdaaZ[hdc% @' ='% KVhbjhhZc% D'%
;nbVhiZg% ?' I'% AjgaZn% =' C'% IdiiZg% P' S'% VcY IVja% L' F' "*220#
>[[ZXih d[ QVcdbZa^cZ% V LZaZXi^kZ FjhXVg^c^X KZXZeidg 9\dc^hi% dc
<d\c^i^kZ ?jcXi^dc VcY ;Z]Vk^dgVa Lnbeidbh ^c 9ao]Z^bZg =^hZVhZ'
.RFK# ;HURPM# )(% -/."-0,'
"*)# =^\Wn% @' C'% L]^gZn% C' D'% VcY <dcc% I' C' "+)*)# 9aadhiZg^X

VXi^kVidgh d[ bjhXVg^c^X gZXZeidgh Vh cdkZa VeegdVX]Zh [dg igZVibZci d[
<GL Y^hdgYZgh' 9PM# /LP?XST# *% *,-."*,.-'
"**# ;Vgijh% K' M'% =ZVc% K' E'% ;ZZg% ;'% VcY E^eeV% 9' L' "*21+# M]Z

<]da^cZg\^X Anedi]Zh^h d[ @Zg^Vig^X FZbdgn =nh[jcXi^dc' ?FLHOFH &%+%
-)1"-*0'
"*+# P]^iZ]djhZ% I' C'% Ig^XZ% =' E'% LigjWaZ% K' @'% <aVg`% 9' P'%

<dnaZ% C' M'% VcY =Zadc% F' K' "*21+# 9ao]Z^bZg!h Y^hZVhZ VcY hZc^aZ
YZbZci^V3 adhh d[ cZjgdch ^c i]Z WVhVa [dgZWgV^c' ?FLHOFH &%)% *+,0"

*+,2'
"*,# ?gVcX^h% I' M'% IVabZg% 9' F'% LcVeZ% F'% VcY P^aXdX`% @' D'

"*222# M]Z X]da^cZg\^X ]nedi]Zh^h d[ 9ao]Z^bZg!h Y^hZVhZ3 V gZk^Zl d[
egd\gZhh' 6# ;HURPM# ;HURPSURJ# =SXFKLDTRX **% *,0"*-0'
"*-# @^VXdW^c^% >' "+)))# <]da^cZhiZgVhZ Bc]^W^idgh LiVW^a^oZ

9ao]Z^bZg!h =^hZVhZ' .OO# ;#C# .FDG# ?FL# -&$% ,+*",+0'
"*.# F^goV% G' K'% IZiZgh% ='% VcY LeVg`h% K' @' "+)),# QVcdbZa^cZ

VcY i]Z 9ci^ehnX]di^X IdiZci^Va d[ FjhXVg^c^X KZXZeidg LjWineZ
LZaZXi^kZ 9\dc^hih' 0;? 1RUJ >HV# -% *.2"*1/'
"*/# ;nbVhiZg% ?' I'% P]^iZh^ii% <' 9'% L]Vccdc% A' >'% =ZEVee% G'%

PVgY% C' L'% <Vaa^\Vgd% =' H'% L]^eaZn% E' 9'% ;jZa`Z&LVb% C' E'% ;dY^X`%
G' <'% ?VgYZ% E'% L]ZVgYdlc% F' C'% HaZhZc% I' A'% AVchZc% D' M'%
LjoYV`% I' ='% LlZYWZg\% F' =' ;'% LVjZgWZg\% I'% VcY F^iX]% <' A'
"*220# QVcdbZa^cZ3 9 LZaZXi^kZ FjhXVg^c^X 9\dc^hi [dg i]Z MgZVibZci
d[ 9ao]Z^bZg!h =^hZVhZ' 1RUJ 1HV# >HS# ($% *.1"*0)'
"*0# ;nbVhiZg% ?' I'% FXD^co^Z% =' E'% ?ZaYZg% <' <'% VcY PZhh% C'

"+)),# NhZ d[ F*&F. FjhXVg^c^X KZXZeidg DcdX`dji F^XZ Vh GdkZa
Mddah id =Za^cZViZ i]Z I]nh^dad\^XVa KdaZh d[ i]Z FjhXVg^c^X
<]da^cZg\^X LnhiZb' ;HURPFKHN# >HS# &,% -,0"--+'
"*1# L]Vccdc% A' >'% KVhbjhhZc% D'% ;nbVhiZg% ?' I'% AVgi% C' <'%

IZiZgh% L' <'% LlZYWZg\% F' =' ;'% CZeeZhdc% E'% L]ZVgYdlc% F' C'%
LVjZgWZg\% I'% VcY ?^c`&CZchZc% 9' "+)))# QVcdbZa^cZ% Vc F*(F-
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egZ[Zgg^c\ bjhXVg^c^X X]da^cZg\^X gZXZeidg V\dc^hi% egdYjXZh Vci^&
ehnX]di^X&a^`Z VXi^k^in ^c gVih VcY b^XZ' ?FKLYPQKR# >HS# (&% +-2"+.2'
"*2# L]Z`]Vg% 9'% IdiiZg% P' S'% E^\]i[ddi% C'% E^ZcZbVcc% C'% =jWZ% L'%

FVaa^cX`gdYi% <'% ;nbVhiZg% ?' I'% FXD^co^Z% =' E'% VcY ?ZaYZg% <' <'
"+))1# LZaZXi^kZ FjhXVg^c^X KZXZeidg 9\dc^hi QVcdbZa^cZ Vh V GdkZa
MgZVibZci 9eegdVX] [dg LX]^ode]gZc^V' .N# 6# =SXFKLDTRX %*)% *),,"

*),2'
"+)# PddaaZn% F' E'% <VgiZg% A' C'% @Vgiadc% C' >'% PVihdc% C' F'% VcY

=Vlhdc% E' 9' "+))2# 9iiZcjVi^dc d[ Vbe]ZiVb^cZ&^cYjXZY VXi^k^in Wn
i]Z cdc&hZaZXi^kZ bjhXVg^c^X gZXZeidg V\dc^hi% mVcdbZa^cZ% ^h VWhZci ^c
bjhXVg^c^X F- gZXZeidg `cdX`dji b^XZ VcY ViiZcjViZY ^c bjhXVg^c^X
F* gZXZeidg `cdX`dji b^XZ' 2UR# 6# =KDRNDFPM# *$'% *-0"*-2'
"+*# MoVkVgV% >' M'% ;nbVhiZg% ?' I'% =Vk^h% K' C'% PVYZ% F' K'% IZggn%

D' P'% PZhh% C'% FXD^co^Z% =' E'% ?ZaYZg% <'% VcY Gdb^`dh% @' @'
"+))-# F- bjhXVg^c^X gZXZeidgh gZ\jaViZ i]Z YncVb^Xh d[ X]da^cZg\^X
VcY YdeVb^cZg\^X cZjgdigVchb^hh^dc3 gZaZkVcXZ id i]Z eVi]de]nh^da&
d\n VcY igZVibZci d[ gZaViZY XZcigVa cZgkdjh hnhiZb eVi]dad\^Zh'
3.?2/ 6# %,% *-*)"*-+0'
"++# PddY% F' ='% Fjg`^ii% D' E'% Ad% F'% PVihdc% C' F'% ;gdlc% ?'%

AjciZg% 9' C'% VcY F^YYaZb^hh% =' G' "*222# ?jcXi^dcVa XdbeVg^hdc d[
bjhXVg^c^X eVgi^Va V\dc^hih Vi bjhXVg^c^X gZXZeidg hjWineZh ]F*% ]F+%
]F,% ]F- VcY ]F. jh^c\ b^Xgde]nh^dbZign' /R# 6# =KDRNDFPM# %&*%
*/+)"*/+-'
"+,# ?VggZaa% F'% VcY Kdi]% ;' E' "+)*)# 9aadhiZg^X 9ci^ehnX]di^Xh3

F-FjhXVg^c^X IdiZci^Vi^dgh Vh GdkZa MgZVibZcih [dg LX]^ode]gZc^V'
;HURPQSXFKPQKDRNDFPMPJX ')% 1.*"1.+'
"+-# MhVc\% L' P' R'% IdbV`^Vc% C'% FVgh]Vaa% @' 9'% O^ciZgh% A' O'%

<jbb^c\h% C' E'% <]Zc% <' I' E'&A'% Pdc\% I' M'&A'% VcY EV^% F' D' I'
"+))0# =^hgjeiZY bjhXVg^c^X F* gZXZeidg h^\cVa^c\ XdggZaViZh l^i] adhh
d[ egdiZ^c `^cVhZ < VXi^k^in VcY \ajiVbViZg\^X YZ[^X^i ^c 9ao]Z^bZg!h
Y^hZVhZ' ;HURPELPM# .JLOJ &,% *,1*"*,10'
"+.# ?^h]Zg% 9' "+)*+# <]da^cZg\^X bdYjaVi^dc d[ Vbnad^Y egZXjghdg

egdiZ^c egdXZhh^c\ l^i] Zbe]Vh^h dc F* bjhXVg^c^X gZXZeidg3
eZgheZXi^kZh VcY X]VaaZc\Zh ^c igZVibZci d[ 9ao]Z^bZg!h Y^hZVhZ' 6#
;HURPFKHN# %&$% ++",,'
"+/# FVg^cd% F' C'% KdjhZ% L' M'% EZkZn% 9' B'% IdiiZg% E' M'% VcY <dcc%

I' C' "*221# 9Xi^kVi^dc d[ i]Z \ZcZi^XVaan YZ[^cZY b* bjhXVg^c^X
gZXZeidg ediZci^ViZh ;&bZi]na&=&VheVgiViZ "GF=9# gZXZeidg XjggZcih
^c ]^eedXVbeVa engVb^YVa XZaah' =RPF# ;DTM# .FDG# ?FL# A#?#.# -)% **-/."

**-0)'
"+0# <daa^c\g^Y\Z% @' E'% Oda^Vch`^h% 9'% ;Vcc^hiZg% G'% ?gVcXZ% @'%

AVccV% E'% FZgX^Zg% F'% M^YWVaa% I'% ?Vc\% @'% Bgk^cZ% F' P'% <dhiV% ;'
F'% FdcV\]Vc% =' M'% ;dgidadiid% S' 9'% FdacVg% >'% EdY\Z% ='% VcY
CVcZ% =' >' "+)*,# M]Z GF=9 gZXZeidg Vh V iVg\Zi [dg Xd\c^i^kZ
Zc]VcXZbZci' ;HURPQKDRNDFPMPJX *(% *,"+/'
"+1# =Vk^Zh% I'% VcY FVadcZn% 9' C' ?' "*20/# LZaZXi^kZ Edhh d[

<ZcigVa <]da^cZg\^X GZjgdch ^c 9ao]Z^bZg!h =^hZVhZ' 8DOFHT &% *-),'
"+2# ?ancc% =' ='% ?ZggVg^&=^EZd% @'% FVh]% =' <'% VcY EZkZn% 9' B'

"*22.# =^[[ZgZci^Va KZ\jaVi^dc d[ FdaZXjaVg LjWineZh d[ FjhXVg^c^X
KZXZeidgh ^c 9ao]Z^bZg!h =^hZVhZ' 6# ;HURPFKHN# *(% *111"*12*'
",)# HkZg`% <' K'% ?ZaYZg% <' <'% Mj% R'% LX]dWZg% =' 9'% ;VaZh% D' K'%

Pjj% C'% VcY Fj[hdc% >' C' "+)*)# <dgi^XVa F* gZXZeidg XdcXZcigVi^dc
^cXgZVhZh l^i]dji V XdcXdb^iVci X]Vc\Z ^c [jcXi^dc ^c 9ao]Z^bZg!h
Y^hZVhZ' 6# 0KHN# ;HURPDODT# ($% /,"0)'
",*# MjgcZg% I' K'% H!<dccdg% D'% MViZ% P' I'% VcY 9WgV]Vb% P' <'

"+)),# KdaZh d[ Vbnad^Y egZXjghdg egdiZ^c VcY ^ih [gV\bZcih ^c
gZ\jaVi^c\ cZjgVa VXi^k^in% eaVhi^X^in VcY bZbdgn' =RPJ# ;HURPELPM# +$%
*",+'
",+# AdX`% <'% FVYYVaZcV% 9'% KVhX]^\% 9'% FjaaZg&LeV]c% ?'%

>hX]lZ^aZg% @'% AV\Zg% D'% AZjhZg% B'% AVbeZa% A'% FjaaZg&M]dbhZc%
M'% HZgiZa% P'% P^Zcg^X]% F'% L^\cdgZaa% 9'% @dcoVaZo&9\dhi^% <'% VcY
G^ihX]% K' F' "+)),# MgZVibZci l^i] i]Z hZaZXi^kZ bjhXVg^c^X b*
V\dc^hi iVahVXa^Y^cZ YZXgZVhZh XZgZWgdhe^cVa [aj^Y aZkZah d[ 9W-+ ^c
eVi^Zcih l^i] 9ao]Z^bZg!h Y^hZVhZ' .NXMPLG %$% *"/'
",,# ?^h]Zg% 9'% F^X]VZahdc% =' F'% ;gVcYZ^h% K'% AVg^c\% K'%

<]VebVc% L'% VcY I^iiZa% S' "+)))# F*FjhXVg^c^X 9\dc^hih Vh
IdiZci^Va =^hZVhZ&FdY^[n^c\ 9\Zcih ^c 9ao]Z^bZg!h =^hZVhZ3 KVi^dcVaZ
VcY IZgheZXi^kZh' .OO# ;#C# .FDG# ?FL# -&$% ,*.",+)'

",-# ;jmWVjb% C' ='% @VcYn% L' >'% <^XX]Zii^% I'% >]ga^X]% F' >'%
<oZgc^`% 9' C'% ?gVXVhhd% K' I'% KVbVW]VYgVc% M' O'% NciZgWZX`% 9' C'%
VcY @gZZc\VgY% I' "*22)# IgdXZhh^c\ d[ 9ao]Z^bZg WZiV(9- Vbnad^Y
egZXjghdg egdiZ^c3 FdYjaVi^dc Wn V\Zcih i]Vi gZ\jaViZ egdiZ^c
e]dhe]dgnaVi^dc' =RPF# ;DTM# .FDG# ?FL# A#?#.# ,+% /)),"/))/'
",.# <VXXVbd% 9'% HYYd% L'% ;^aa^c\h% E' F'% @gZZc% D' G'% FVgi^cZo&

<dg^V% A'% ?^h]Zg% 9'% VcY EV?ZgaV% ?' F' "+))/# F* KZXZeidgh IaVn V
<ZcigVa KdaZ ^c FdYjaVi^c\ 9=&a^`Z IVi]dad\n ^c MgVch\Zc^X F^XZ'
;HURPO (-% /0*"/1+'
",/# ?VgYZ% E'% GdgYhigdb% 9'&E'% P^ZhZa% ?'&9'% IVja^% L'% AVaaY^c% <'%

VcY LZYkVaa% @' "*22+# Idh^igdc >b^hh^dc Mdbd\gVe]^X 9cVanh^h d[
<ZcigVa =* VcY =+ =deVb^cZ KZXZeidg HXXjeVcXn ^c IVi^Zcih
MgZViZY P^i] <aVhh^XVa GZjgdaZei^Xh VcY <adoVe^cZ' .RFK# 4HO#
=SXFKLDTRX (-% .,1".--'
",0# LZggZii^% 9'% =Z KdcX]^% ='% EdgZco^% <'% VcY ;ZgVgY^% =' "+))-#

GZl 9ci^ehnX]di^Xh VcY LX]^ode]gZc^V3 9 KZk^Zl dc >[[^XVXn VcY L^YZ
>[[ZXih' 0URR# 9HG# 0KHN# %%% ,-,",.1'
",1# =ZEZdc% 9'% IViZa% G' <'% VcY <g^hbdc% F' E' "+))-#

9g^e^egVodaZ3 9 <dbegZ]Zch^kZ KZk^Zl d[ Bih I]VgbVXdad\n% <a^c^XVa
>[[^XVXn% VcY MdaZgVW^a^in' 0MLO# @KHR# &*% /-2"///'
",2# F^coZcWZg\% F' C'% VcY <VgiZg% <' L' "+)*+# =ZkZade^c\

igZVibZcih [dg ^beV^gZY Xd\c^i^dc ^c hX]^ode]gZc^V' @RHOGS 0PJOLT# ?FL#
%*% ,."-+'
"-)# ?ZaYZg% <' <'% ;nbVhiZg% ?' I'% VcY =ZEVee% G' "+)))#

M]ZgVeZji^X Heedgijc^i^Zh [dg FjhXVg^c^X KZXZeidgh ^c i]Z <ZcigVa
GZgkdjh LnhiZb' 6# 9HG# 0KHN# ('% -,,,"-,.,'
"-*# <gdd`% C' F'% MdbVh`dk^X&<gdd`% >'% <dedadk% =' E'% VcY =ZVc%

;' "+)))# =ZXgZVhZY FjhXVg^c^X KZXZeidg ;^cY^c\ ^c LjW_ZXih l^i]
LX]^ode]gZc^V3 9 LijYn d[ i]Z AjbVc A^eedXVbeVa ?dgbVi^dc' /LPM#
=SXFKLDTRX (,% ,1*",11'
"-+# <gdd`% C' F'% MdbVh`dk^X&<gdd`% >'% <dedadk% =' E'% VcY =ZVc%

;' "+))*# Edl FjhXVg^c^X KZXZeidg ;^cY^c\ ^c IgZ[gdciVa <dgiZm
?gdb LjW_ZXih P^i] LX]^ode]gZc^V3 9 LijYn d[ ;gdYbVcc!h 9gZVh 1% 2%
*) VcY -/ VcY i]Z >[[ZXih d[ GZjgdaZei^X =gj\ MgZVibZci' .N# 6#
=SXFKLDTRX %),% 2*1"2+.'
"-,# KVZYaZg% M' C'% ;nbVhiZg% ?' I'% MVcYdc% K'% <dedadk% ='% VcY

=ZVc% ;' "+))0# MdlVgYh V bjhXVg^c^X ]nedi]Zh^h d[ hX]^ode]gZc^V'
9PM# =SXFKLDTRX %&% +,+"+-/'
"--# DdgXonc% 9' =' "+)))# FjhXVg^c^X F* V\dc^hih ^c i]Z igZVbZci

d[ 9ao]Z^bZg!h Y^hZVhZ' 2WQHRT <QLO# 5OVHST# 1RUJ -% ++.2"++/0'
"-.# ?ancc% =' ='% PZ^chiZ^c% =' 9'% VcY FVh]% =' <' "*22*# Edhh d[

A^\]&9[[^c^in 9\dc^hi ;^cY^c\ id F*FjhXVg^c^X KZXZeidgh ^c
9ao]Z^bZg!h =^hZVhZ3 Bbea^XVi^dch [dg i]Z ?V^ajgZ d[ <]da^cZg\^X
KZeaVXZbZci M]ZgVe^Zh' .OO# ;HURPM# &-% +./"+/+'
"-/# EVc\bZVY% <' C'% VcY <]g^hidedjadh% 9' "+))/# 9aadhiZg^X

V\dc^hih d[ 0MF gZXZeidgh3 ZmeVcY^c\ i]Z e]VgbVXdad\^XVa iddaWdm'
@RHOGS =KDRNDFPM# ?FL# &+% -0."-1*'
"-0# DZcV`^c% M' I' "+)*+# ;^VhZY h^\cVaa^c\ VcY VaadhiZg^X bVX]^cZh3

cZl k^hiVh VcY X]VaaZc\Zh [dg Ygj\ Y^hXdkZgn' /R# 6# =KDRNDFPM# %*)%
*/.2"*//2'
"-1# FVn% E' M'% EZVX]% D'% LZmidc% I' F'% VcY <]g^hidedjadh% 9'

"+))0# 9aadhiZg^X FdYjaVi^dc d[ @ IgdiZ^c&<djeaZY KZXZeidgh' .OOU#
>HV# =KDRNDFPM# @PWLFPM# (+% *".*'
"-2# =dc\% ;' C' "+)).# <^cVXVaXZi3 9c HgVa <VaX^b^bZi^X 9\Zci [dg

i]Z FVcV\ZbZci d[ AneZgeVgVi]ngd^Y^hb' 0MLO# @KHR# &+% *0+."*0.*'
".)# @VgX^V&IZgZo% C'% KjZYV% I'% LiVgdeda^% B'% DZaaZcWZg\Zg% >'% 9aXVb^%

C'% 9gZcoVcV&LZ^hYZYdh% ?'% VcY EV\VcZ% ;' "+)**# GZl Bch^\]ih ^cid
i]Z FZX]Vc^hbh l]ZgZWn Edl FdaZXjaVg PZ^\]i <<K. E^\VcYh
Bc]^W^i ABO&* Bc[ZXi^dc' 6# /LPM# 0KHN# &,*% -201"-22)'
".*# >]aZgi% ?' C'% KdZh`Z% P' K'% @ZZ% D' P'% VcY RVbVbjgV% A' B'

"*21,# 9c 9aadhiZg^X FdYZa ?dg ;ZcodY^VoZe^cZ KZXZeidg ?jcXi^dc'
/LPFKHN# =KDRNDFPM# '&% +,0."+,1,'
".+# <]g^hidedjadh% 9' "+))+# 9aadhiZg^X ;^cY^c\ L^iZh Hc <Zaa&

Ljg[VXZ KZXZeidgh3 GdkZa MVg\Zih ?dg =gj\ =^hXdkZgn' ;DT# >HV# 1RUJ
1LSFPVHRX %% *21"+*)'
".,# <dcc% I' C'% CdcZh% <' D'% VcY E^cYhaZn% <' P' "+))2# LjWineZ&

hZaZXi^kZ VaadhiZg^X bdYjaVidgh d[ bjhXVg^c^X gZXZeidgh [dg i]Z
igZVibZci d[ <GL Y^hdgYZgh' @RHOGS =KDRNDFPM# ?FL# '$% *-1"*..'
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".-# DZcV`^c% M' "+)).# GZl <dcXZeih Bc =gj\ =^hXdkZgn3
<daaViZgVa >[[^XVXn 9cY IZgb^hh^kZ 9ciV\dc^hb' ;DT# >HV# 1RUJ
1LSFPVHRX (% 2*2"2+0'
"..# DZcV`^c% M' "+)),# E^\VcY&hZaZXi^kZ gZXZeidg Xdc[dgbVi^dch

gZk^h^iZY3 i]Z egdb^hZ VcY i]Z egdWaZb' @RHOGS =KDRNDFPM# ?FL# &(%
,-/",.-'
"./# DZdk% I'% LZmidc% I' F'% VcY <]g^hidedjadh% 9' "+)**# 9aadhiZg^X

bdYjaVi^dc d[ @ egdiZ^c&XdjeaZY gZXZeidgh3 9 e]VgbVXdad\^XVa
eZgheZXi^kZ' ;HURPQKDRNDFPMPJX *$% +-",.'
".0# EZVX]% D'% Ed^VXdcd% K' >'% ?ZaYZg% <' <'% FXD^co^Z% =' E'% Fd\\%

9'% L]Vl% =' ;'% LZmidc% I' F'% VcY <]g^hidedjadh% 9' "+)*)# FdaZXjaVg
FZX]Vc^hbh d[ 9Xi^dc VcY 5O BLVP OVa^YVi^dc d[ Vc F- FjhXVg^c^X
9XZinaX]da^cZ KZXZeidg 9aadhiZg^X FdYjaVidg l^i] IdiZci^Va 9ci^&
ehnX]di^X IgdeZgi^Zh' ;HURPQSXFKPQKDRNDFPMPJX ')% 1.."1/2'
".1# <VcVah% F'% EVcZ% C' K'% PZc% 9'% LXVbbZaah% I' C'% LZmidc% I' F'%

VcY <]g^hidedjadh% 9' "+)*+# 9 FdcdY&PnbVc&<]Vc\Zjm FZX]V&
c^hb <Vc >meaV^c @ IgdiZ^c&XdjeaZY KZXZeidg "@I<K# 9aadhiZg^X
FdYjaVi^dc' 6# /LPM# 0KHN# &,+% /.)"/.2'
".2# IVaXoZlh`^% D'% DjbVhV`V% M'% Adg^% M'% ;Z]c`Z% <' 9'%

Fdidh]^bV% A'% ?dm% ;' 9'% EZ Mgdc\% B'% MZaaZg% =' <'% H`VYV% M'%
LiZc`Vbe% K' >'% RVbVbdid% F'% VcY F^nVcd% F' "+)))# <gnhiVa
LigjXijgZ d[ K]dYdeh^c3 9 @ IgdiZ^c&<djeaZY KZXZeidg' ?FLHOFH &,-%
0,2"0-.'
"/)# KVhbjhhZc% L' @' ?'% <]d^% A'&C'% KdhZcWVjb% =' F'% DdW^a`V% M'

L'% M]^Vc% ?' L'% >YlVgYh% I' <'% ;jg\]VbbZg% F'% KVicVaV% O' K' I'%
LVc^h]k^a^% K'% ?^hX]Zii^% K' ?'% LX]ZgiaZg% @' ?' Q'% PZ^h% P' B'% VcY
DdW^a`V% ;' D' "+))0# <gnhiVa higjXijgZ d[ i]Z ]jbVc W+ VYgZcZg\^X @&
egdiZ^c&XdjeaZY gZXZeidg' ;DTURH ()$% ,1,",11'
"/*# CVV`daV% O'&I'% @g^[[^i]% F' M'% AVchdc% F' 9'% <]ZgZodk% O'%

<]^Zc% >' R' M'% EVcZ% C' K'% B_oZgbVc% 9' I'% VcY LiZkZch% K' <' "+))1#
M]Z +'/ 9c\higdb <gnhiVa LigjXijgZ d[ V AjbVc 9+9 9YZcdh^cZ
KZXZeidg ;djcY id Vc 9ciV\dc^hi' ?FLHOFH '&&% *+**"*+*0'
"/+# LigdibVcc% K'% LX]gdX`% D'% ;dhZai% B'% LiVjWZgi% <'% Kjhh% 9'% VcY

LX]dcZWZg\% M' "+)**# >kdaji^dc d[ @I<K3 <]Vc\Z VcY Xdci^cj^in'
9PM# 0HMM# 2OGPFRLOPM# ''%% *0)"*01'
"/,# AV\V% D'% DgjhZ% 9' <'% 9hVYV% A'% Rjgj\^&DdWVnVh]^% M'%

L]^gd^h]^% F'% S]Vc\% <'% PZ^h% P' B'% H`VYV% M'% DdW^a`V% ;' D'% AV\V%
M'% VcY DdWVnVh]^% M' "+)*+# LigjXijgZ d[ i]Z ]jbVc F+ bjhXVg^c^X
VXZinaX]da^cZ gZXZeidg WdjcY id Vc VciV\dc^hi' ;DTURH (,&% .-0"..+'
"/-# DgjhZ% 9' <'% Aj% C'% IVc% 9' <'% 9gadl% =' A'% KdhZcWVjb% =' F'%

KdhZbdcY% >'% @gZZc% A' ?'% E^j% M'% <]VZ% I' L'% =gdg% K' H'% L]Vl% ='
>'% PZ^h% P' B'% PZhh% C'% VcY DdW^a`V% ;' D' "+)*+# LigjXijgZ VcY
YncVb^Xh d[ i]Z F, bjhXVg^c^X VXZinaX]da^cZ gZXZeidg' ;DTURH (,&%
..+"..2'
"/.# AjabZ% >' <'% ;^gYhVaa% G' C' F'% VcY ;jX`aZn% G' C' "*22)#

FjhXVg^c^X KZXZeidg LjWineZh' .OOU# >HV# =KDRNDFPM# @PWLFPM# '$%
/,,"/0,'
"//# LeVaY^c\% M' 9'% ;^gYhVaa% G' C' F'% <jgi^h% <' 9' F'% VcY AjabZ%

>' <' "*22-# 9XZinaX]da^cZ FjhiVgY EVWZah i]Z ;^cY^c\ L^iZ 9heVgiViZ
^c FjhXVg^c^X 9XZinaX]da^cZ KZXZeidgh' 6# /LPM# 0KHN# &*-% -)2+"-)20'
"/0# @ddYl^c% C' 9'% AjabZ% >' <'% EVc\bZVY% <' C'% VcY MZ]Vc% ;' @'

"+))0# Kdd[ VcY ?addg d[ i]Z FjhXVg^c^X ;^cY^c\ IdX`Zi3 OVg^Vi^dch
^c i]Z ;^cY^c\ FdYZh d[ Hgi]dhiZg^X E^\VcYh' 9PM# =KDRNDFPM# +&%
*-1-"*-2/'
"/1# >aa^h% C' "*220# 9aadhiZg^X ;^cY^c\ L^iZh dc FjhXVg^c^X KZXZeidgh'

1RUJ 1HV# >HS# ($% *2,"+)-'
"/2# PZhh% C' "+)).# 9aadhiZg^X ;^cY^c\ L^iZh dc FjhXVg^c^X

9XZinaX]da^cZ KZXZeidgh' 9PM# =KDRNDFPM# *,% *.)/"*.)2'
"0)# @cV\Zn% 9' E'% LZ^YZcWZg\% F'% VcY >aa^h% C' "*222# L^iZ&=^gZXiZY

FjiV\ZcZh^h KZkZVah Mld >e^ideZh BckdakZY ^c i]Z LjWineZ LZaZXi^k^in
d[ i]Z 9aadhiZg^X BciZgVXi^dch d[ @VaaVb^cZ Vi FjhXVg^c^X 9XZinaX]da^cZ
KZXZeidgh' 9PM# =KDRNDFPM# )*% *+-."*+.,'
"0*# EVoVgZcd% L'% Ide]Vb% 9'% VcY ;^gYhVaa% G' C' F' "+)))#

9aadhiZg^X BciZgVXi^dch d[ LiVjgdhedg^cZ VcY Hi]Zg BcYdadXVgWVodaZh
l^i] ;&TbZi]na&,AULXdedaVb^cZ VcY 9XZinaX]da^cZ Vi FjhXVg^c^X
KZXZeidg LjWineZh3 BYZci^[^XVi^dc d[ V LZXdcY 9aadhiZg^X L^iZ' 9PM#
=KDRNDFPM# ),% *2-"+)0'

"0+# ;^gYhVaa% G' C' F'% EVoVgZcd% L'% Ide]Vb% 9'% VcY LVaYVc]V% C'
"+))*# Fjai^eaZ VaadhiZg^X h^iZh dc bjhXVg^c^X gZXZeidgh' 8LIH ?FL# *,%
+.*0"+.+-'
"0,# EVoVgZcd% L'% Ide]Vb% 9'% VcY ;^gYhVaa% G' C' F' "+))+# 9cVad\h

d[ PBG /+%.00 =Z[^cZ V LZXdcY 9aadhiZg^X L^iZ dc FjhXVg^c^X
KZXZeidgh' 9PM# =KDRNDFPM# *&% *-2+"*.).'
"0-# >he^cdoV&?dchZXV% E' F'% VcY Mgj_^aad&?ZggVgV% C' @' "+))/# M]Z

Zm^hiZcXZ d[ V hZXdcY VaadhiZg^X h^iZ dc i]Z F* bjhXVg^c^X VXZinaX]da^cZ
gZXZeidg VcY ^ih ^bea^XVi^dch [dg Ygj\ YZh^\c' /LPPRJ# 9HG# 0KHN# 8HTT#
%*% *+*0"*++)'
"0.# DZcV`^c% M'% VcY <]g^hidedjadh% 9' "+)*,# L^\cVaa^c\ W^Vh ^c cZl

Ygj\ Y^hXdkZgn3 YZiZXi^dc% fjVci^[^XVi^dc VcY i]ZgVeZji^X ^beVXi' ;DT#
>HV# 1RUJ 1LSFPVHRX %&% +)."+*/'
"0/# OVaVci% <'% ?ZaYZg% <' <'% LZmidc% I' F'% VcY <]g^hidedjadh% 9'

"+)*+# IgdWZ =ZeZcYZcXZ ^c i]Z 9aadhiZg^X FdYjaVi^dc d[ V @
IgdiZ^c&<djeaZY KZXZeidg3 Bbea^XVi^dch [dg =ZiZXi^dc VcY OVa^YVi^dc
d[ 9aadhiZg^X E^\VcY >[[ZXih' 9PM# =KDRNDFPM# ,%% -*".+'
"00# <]Vc% P' R'% FXD^co^Z% =' E'% ;dhZ% L'% F^iX]Zaa% L' G'% P^i`^c% C'

F'% M]dbehdc% K' <'% <]g^hidedjadh% 9'% EVoVgZcd% L'% ;^gYhVaa% G' C'
F'% ;nbVhiZg% ?' I'% VcY ?ZaYZg% <' <' "+))1# 9aadhiZg^X bdYjaVi^dc d[
i]Z bjhXVg^c^X F- gZXZeidg Vh Vc VeegdVX] id igZVi^c\ hX]^ode]gZc^V'
=RPF# ;DTM# .FDG# ?FL# A#?#.# %$)% *)201"*)21,'
"01# LjgVibVc% L'% EZVX]% D'% LZmidc% I' F'% ?ZaYZg% <' <'% Ed^VXdcd%

K' >'% VcY <]g^hidedjadh% 9' "+)**# BbeVXi d[ heZX^Zh kVg^VW^a^in VcY
!egdWZ YZeZcYZcXZ! dc i]Z YZiZXi^dc VcY ^c k^kd kVa^YVi^dc d[ VaadhiZg^X
bdYjaVi^dc Vi i]Z F- bjhXVg^c^X VXZinaX]da^cZ gZXZeidg' /R# 6#
=KDRNDFPM# %*&% */.2"*/0)'
"02# EVcoV[VbZ% 9'% <]g^hidedjadh% 9'% VcY F^iX]Zahdc% ?' "*220#

M]gZZ 9aadhiZg^X FdYjaVidgh 9Xi Vi V <dbbdc L^iZ% =^hi^cXi [gdb i]Vi
d[ <dbeZi^i^kZ 9ciV\dc^hih% Vi FjhXVg^c^X 9XZinaX]da^cZ F+

KZXZeidgh' 6# =KDRNDFPM# 2WQ# @KHR# &,&% +01"+1.'
"1)# FVn% E' M'% 9kaVc^% O' 9'% EVc\bZVY% <' C'% AZgYdc% A' C'% PddY%

F' ='% LZmidc% I' F'% VcY <]g^hidedjadh% 9' "+))0# LigjXijgZ&?jcXi^dc
LijY^Zh d[ 9aadhiZg^X 9\dc^hb Vi F+ FjhXVg^c^X 9XZinaX]da^cZ
KZXZeidgh' 9PM# =KDRNDFPM# +&% -/,"-0/'
"1*# 9cidcn% C'% DZaaZgh]d]c% D'% Fd]g&9cYgV% F'% DZW^\% 9'% Ig^aaV% L'%

Fji]% F'% AZaaZg% >'% =^h^c\g^c^% M'% =VaaVcdXZ% <'% ;Zgidc^% L'%
LX]gdWVc\% C'% MgVc`aZ% <'% DdhiZc^h% >'% <]g^hidedjadh% 9'% Adai_Z% A'&
='% ;VgdXZaa^% >'% =Z 9b^X^% F'% Adao\gVWZ% N'% VcY Fd]g% D' "+))2#
=jVahiZg^X @I<K iVg\Zi^c\3 V cdkZa gdjiZ id W^cY^c\ VcY h^\cVa^c\
eVi]lVn hZaZXi^k^in' 3.?2/ 6# &'% --+"-.)'
"1+# EVcZ% C' K'% LZmidc% I' F'% VcY <]g^hidedjadh% 9' "+)*,#

;g^Y\^c\ i]Z \Ve3 W^ide^X a^\VcYh d[ @&egdiZ^c&XdjeaZY gZXZeidgh'
@RHOGS =KDRNDFPM# ?FL# '(% .2"//'
"1,# OVaVci% <'% LZmidc% I' F'% VcY <]g^hidedjadh% 9' "+))2#

Hgi]dhiZg^X(9aadhiZg^X ;^ide^X E^\VcYh & @d^c\ AnWg^Y Vi @I<Kh' 9PM#
5OTHRVHOTLPOS -% *+."*,.'
"1-# OVaVci% <'% @gZ\dgn% D' C'% AVaa% G' >'% LXVbbZaah% I' C'% EZl% F'

C'% LZmidc% I' F'% VcY <]g^hidedjadh% 9' "+))1# 9 GdkZa FZX]Vc^hb d[
@ IgdiZ^c&XdjeaZY KZXZeidg ?jcXi^dcVa LZaZXi^k^in & FjhXVg^c^X IVgi^Va
9\dc^hi FXG&9&,-, 9h 9 ;^ide^X Hgi]dhiZg^X(9aadhiZg^X E^\VcY' 6#
/LPM# 0KHN# &,'% +2,*+"+2,+*'
"1.# ;^gYhVaa% G' C' F'% ;jg\Zc% 9' L' O'% AjabZ% >' <'% LidX`idc% C' F'%

VcY S^\bdcY% F' C' "*21,# M]Z Z[[ZXi d[ FXG&9&,-, dc bjhXVg^c^X
gZXZeidgh ^c i]Z XZgZWgVa XdgiZm VcY ]ZVgi' /R# 6# =KDRNDFPM# +,% +.0"

+.2'
"1/# EVoVgZcd% L'% VcY ;^gYhVaa% G' C' F' "*22.# =ZiZXi^dc%

JjVci^iVi^dc% VcY OZg^[^XVi^dc d[ 9aadhiZg^X BciZgVXi^dch d[ 9\Zcih
l^i] EVWZaZY VcY NcaVWZaZY E^\VcYh Vi @ IgdiZ^c&<djeaZY KZXZeidgh3
BciZgVXi^dch d[ LignX]c^cZ VcY 9XZinaX]da^cZ Vi FjhXVg^c^X KZXZeidgh'
9PM# =KDRNDFPM# (,% ,/+",01'
"10# ;^gYhVaa% G' C' F'% ?Vgg^Zh% M'% @]VgV\doadd% I'% DdWVnVh]^% L'%

DjdcZc% ='% EVoVgZcd% L'% Ide]Vb% 9'% VcY Lj\^bdid% F' "*220#
LZaZXi^kZ 9aadhiZg^X >c]VcXZbZci d[ i]Z ;^cY^c\ VcY 9Xi^dch d[
9XZinaX]da^cZ Vi FjhXVg^c^X KZXZeidg LjWineZh' 8LIH ?FL# *$% *)-0"

*).+'
"11# FV% E'% LZV\Zg% F' 9'% P^iibVc% F'% CVXdWhdc% F'% ;^X`Za% ='%

;jgcd% F'% CdcZh% D'% @gVj[ZaYh% O' D'% Qj% @'% IZVghdc% F'%
FX<VbeWZaa% 9'% @VheVg% K'% L]j\]gjZ% I'% =Vco^\Zg% 9'% KZ\Vc% <'%
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?a^X`% K'% IVhXVgZaaV% ='% @Vghdc% L'% =dgVc% L'% DgZVihdjaVh% <'% OZc\% E'%
E^cYhaZn% <' P'% L]^eZ% P'% DjYj`% L'% Ljg% <'% D^ccZn% @'% LZVWgdd`% @'
K'% VcY KVn% P' C' "+))2# LZaZXi^kZ VXi^kVi^dc d[ i]Z F* bjhXVg^c^X
VXZinaX]da^cZ gZXZeidg VX]^ZkZY Wn VaadhiZg^X ediZci^Vi^dc' =RPF# ;DTM#
.FDG# ?FL# A#?#.# %$*% *.2.)"*.2..'
"12# F^nV`VlV% M'% RVbVYV% F'% =jiiVgdn% 9'% VcY PZhh% C' "+))*#

AneZgVXi^k^in VcY BciVXi A^eedXVbejh&=ZeZcYZci EZVgc^c\ ^c F^XZ
EVX`^c\ i]Z F* FjhXVg^c^X 9XZinaX]da^cZ KZXZeidg' 6# ;HURPSFL# &%%
.+,2".+.)'
"2)# KdjhZ% L' M'% AVb^aidc% L' >'% IdiiZg% E' M'% GVi]Vchdc% G' F'%

VcY <dcc% I' C' "+)))# FjhXVg^c^X&^cYjXZY bdYjaVi^dc d[ ediVhh^jb
XdcYjXiVcXZh ^h jcX]Vc\ZY ^c bdjhZ ]^eedXVbeVa engVb^YVa XZaah i]Vi
aVX` [jcXi^dcVa F* gZXZeidgh' ;HURPSFL# 8HTT# &+,% /*"/-'
"2*# L]^gZn% C' D'% ;gVYn% 9' >'% CdcZh% I' C'% =Vk^h% 9' 9'% ;g^Y\Zh% M'

F'% DZccZYn% C' I'% CVY]Vk% L' ;'% FZcdc% N' G'% Q^Vc\% S'% PVihdc% F'
E'% <]g^hi^Vc% >' I'% =d]Zgin% C' C'% Jj^g`% F' <'% LcnYZg% =' A'% EV]% C' C'%
EZkZn% 9' B'% G^XdaaZ% F' F'% E^cYhaZn% <' P'% VcY <dcc% I' C' "+))2# 9
LZaZXi^kZ 9aadhiZg^X IdiZci^Vidg d[ i]Z F* FjhXVg^c^X 9XZinaX]da^cZ
KZXZeidg BcXgZVhZh 9Xi^k^in d[ FZY^Va IgZ[gdciVa <dgi^XVa GZjgdch VcY
KZhidgZh BbeV^gbZcih ^c KZkZghVa EZVgc^c\' 6# ;HURPSFL# &-% *-+0*"

*-+1/'
"2+# <VgjVcV% =' 9'% PVgWjgidc% >' <'% VcY ;Vh]^g% S' B' "+)**#

BcYjXi^dc d[ 9Xi^k^in&=ZeZcYZci EM= KZfj^gZh FjhXVg^c^X KZXZeidg
9Xi^kVi^dc ^c FZY^Va IgZ[gdciVa <dgiZm' 6# ;HURPSFL# '%% *1-/-"*1-01'
"2,# <]VbWdc% <'% CVio`Z% <'% PZ\ZcZg% G'% @gVk^jh% 9'% VcY =Vcnho%

P' "+)*+# Nh^c\ X]da^cZg\^X F* gZXZeidg edh^i^kZ VaadhiZg^X
bdYjaVidgh id ^begdkZ bZbdgn k^V Zc]VcXZbZci d[ WgV^c X]da^cZg\^X
Xdbbjc^XVi^dc' 2UR# 6# =KDRNDFPM# *-+% 0,"1)'
"2-# <]VbWdc% <'% PZ\ZcZg% G'% @gVk^jh% 9'% VcY =Vcnho% P' "+)**#

9 cZl VjidbViZY bZi]dY id VhhZhh i]Z gVi gZXd\c^i^dc bZbdgn3
OVa^YVi^dc d[ i]Z bZi]dY' /HKDV# /RDLO >HS# &&&% *.*"*.0'
"2.# KZ^X]Za% 9' "+))/# M]Z KdaZ d[ ;addY&;gV^c ;Vgg^Zg LijY^Zh ^c

i]Z I]VgbVXZji^XVa BcYjhign' 0URR# 1RUJ 9HTDE# +% *1,"+),'
"2/# RVc\% ?' O'% L]^eZ% P' ='% ;jcYV% C' E'% Gdai% F' ;'% P^hcdh`^% ='

='% S]Vd% S'% ;Vggdl% C' <'% KVn% P' C'% FV% E'% P^iibVc% F'% LZV\Zg% F'
9'% DdZea^c\Zg% D' 9'% AVgibVc% @' ='% VcY E^cYhaZn% <' P' "+)*)#
IVgVaaZa hnci]Zh^h d[ ;&W^Vgna fj^cdadcZ XVgWdmna^X VX^Yh Vh hZaZXi^kZ F*

edh^i^kZ VaadhiZg^X bdYjaVidgh' /LPPRJ# 9HG# 0KHN# 8HTT# &$% .,*".,/'
"20# DjYj`% L' ='% <]Vc\% K' D'% =^ FVgXd% <' G'% KVn% P' C'% FV% E'%

P^iibVc% F'% LZV\Zg% F' 9'% DdZea^c\Zg% D' 9'% M]dbehdc% <' ='%
AVgibVc% @' ='% VcY ;^adYZVj% F' M' "+)*)# Jj^cda^o^Y^cdcZ
<VgWdmna^X 9X^Yh Vh <GL IZcZigVci% LZaZXi^kZ F* 9aadhiZg^X FjhXVg^c^X
KZXZeidg FdYjaVidgh' .0? 9HG# 0KHN# 8HTT# %% +/,"+/0'
"21# DjYj`% L' ='% <]Vc\% K' D'% =^ FVgXd% <' G'% KVn% P' C'% FV% E'%

P^iibVc% F'% LZV\Zg% F' 9'% DdZea^c\Zg% D' 9'% M]dbehdc% <' ='%
AVgibVc% @' ='% VcY ;^adYZVj% F' M' "+)**# Jj^cda^o^Y^cdcZ
XVgWdmna^X VX^Y hZaZXi^kZ F* VaadhiZg^X bdYjaVidgh3 L9K ^c i]Z
e^eZg^Y^cZ hZg^Zh' /LPPRJ# 9HG# 0KHN# 8HTT# &%% *0*)"*0*.'
"22# DjYj`% L' ='% =^ FVgXd% <' G'% <]Vc\% K' D'% KVn% P' C'% FV% E'%

P^iibVc% F'% LZV\Zg% F' 9'% DdZea^c\Zg% D' 9'% M]dbehdc% <' ='%
AVgibVc% @' ='% VcY ;^adYZVj% F' M' "+)*)# AZiZgdXnXa^X [jhZY
eng^YdcZ XVgWdmna^X VX^Y F* edh^i^kZ VaadhiZg^X bdYjaVidgh' /LPPRJ#
9HG# 0KHN# 8HTT# &$% +.,,"+.,0'
"*))# DjYj`% L' ='% =^ FVgXd% <' G'% <d[gZ% O'% I^iih% =' K'% KVn% P'

C'% FV% E'% P^iibVc% F'% LZV\Zg% F'% DdZea^c\Zg% D'% M]dbehdc% <' ='%
AVgibVc% @' ='% VcY ;^adYZVj% F' M' "+)*)# Ing^Y^cZ XdciV^c^c\ F*

edh^i^kZ VaadhiZg^X bdYjaVidgh l^i] gZYjXZY eaVhbV egdiZ^c W^cY^c\'
/LPPRJ# 9HG# 0KHN# 8HTT# &$% /.0"//*'
"*)*# DjYj`% L' ='% =^ FVgXd% <' G'% <d[gZ% O'% I^iih% =' K'% KVn% P'

C'% FV% E'% P^iibVc% F'% OZc\% E'% LZV\Zg% F' 9'% DdZea^c\Zg% D'%
M]dbehdc% <' ='% AVgibVc% @' ='% VcY ;^adYZVj% F' M' "+)*)# G&
AZiZgdXnXa^X YZg^kZY F* edh^i^kZ VaadhiZg^X bdYjaVidgh' /LPPRJ# 9HG#
0KHN# 8HTT# &$% *,,-"*,,0'
"*)+# DjYj`% L' ='% =^ FVgXd% <' G'% <d[gZ% O'% KVn% P' C'% FV% E'%

P^iibVc% F'% LZV\Zg% F' 9'% DdZea^c\Zg% D' 9'% M]dbehdc% <' ='%
AVgibVc% @' ='% VcY ;^adYZVj% F' M' "+)**# ?jhZY ]ZiZgdXnXa^X F*

edh^i^kZ VaadhiZg^X bdYjaVidgh' /LPPRJ# 9HG# 0KHN# 8HTT# &%% +0/2"+00+'
"*),# DjYj`% L' ='% =^IVgYd% K' F'% ;Zh]dgZ% =' <'% KVn% P' C'% FV%

E'% P^iibVc% F'% LZV\Zg% F' 9'% DdZea^c\Zg% D' 9'% M]dbehdc% <' ='%

AVgibVc% @' ='% VcY ;^adYZVj% F' M' "+)*)# AnYgdmn XnXadVa`na [jhZY
eng^YdcZ XVgWdmna^X VX^Y F* edh^i^kZ VaadhiZg^X bdYjaVidgh' /LPPRJ#
9HG# 0KHN# 8HTT# &$% +.,1"+.-*'
"*)-# DjYj`% L' ='% <]Vc\% K' D'% @gZh]dX`% M' C'% KVn% P' C'% FV% E'%

P^iibVcc% F'% DdZea^c\Zg% D' 9'% LZV\Zg% F' 9'% M]dbehdc% <' ='%
AVgibVc% @'% VcY ;^adYZVj% F' M' "+)*+# BYZci^[^XVi^dc d[ 9b^YZh Vh
<VgWdmna^X 9X^Y Ljggd\ViZh [dg Jj^cda^o^Y^cdcZ&;VhZY F* Idh^i^kZ
9aadhiZg^X FdYjaVidgh' .0? 9HG# 0KHN# 8HTT# '% *)0)"*)0-'
"*).# NhaVcZg% C' F'% >YY^ch% ='% Ijg^% O'% <Vccdc% <' >'% LjiXa^[[Z% C'%

<]Zl% <' L'% IZVghdc% F'% O^k^Vc% C' 9'% <]Vc\% K' D'% KVn% P' C'% DjYj`%
L' ='% VcY P^iibVcc% F' "+)*,# M]Z bjhXVg^c^X F* gZXZeidg edh^i^kZ
VaadhiZg^X bdYjaVidg IJ<9 ^begdkZh Xd\c^i^kZ bZVhjgZh ^c gVi%
Xncdbda\jh bVXVfjZ% VcY g]Zhjh bVXVfjZ' =SXFKPQKDRNDFPMPJX &&)%
+*",)'
"*)/# DjYj`% L' ='% VcY ;Zh]dgZ% =' <' "+)*+# GdkZa F* VaadhiZg^X

a^\VcYh3 V eViZci gZk^Zl' 2WQHRT <QLO# @KHR# =DT# &&% *,1."*,21'
"*)0# FVgad% C' >'% G^hlZcYZg% <' F'% =Vnh% >' E'% ;g^Y\Zh% M' F'%

Q^Vc\% R'% KdYg^\jZo% 9' E'% L]^gZn% C' D'% ;gVYn% 9' >'% GVanlV_`d% M'%
Ejd% J'% 9jhi^c% <' 9'% ;VmiZg P^aa^Vbh% F'% D^b% D'% P^aa^Vbh% K'%
Hgidc% ='% ;gdlc% A' 9'% E^cYhaZn% <' P'% PZVkZg% <' ='% VcY <dcc% I'
C' "+))2# =^hXdkZgn VcY <]VgVXiZg^oVi^dc d[ GdkZa 9aadhiZg^X
IdiZci^Vidgh d[ F* FjhXVg^c^X KZXZeidgh KZkZVah Fjai^eaZ FdYZh d[
9Xi^k^in' 9PM# =KDRNDFPM# +)% .00".11'
"*)1# ;g^Y\Zh% M' F'% DZccZYn% C' I'% GdZioZa% F' C'% ;gZ^c^c\Zg% F' E'%

@Zcign% I' K'% <dcc% I' C'% VcY E^cYhaZn% <' P' "+)*)# <]Zb^XVa aZVY
dei^b^oVi^dc d[ V eVc @f b9<]K F*% F,% F. edh^i^kZ VaadhiZg^X
bdYjaVidg "I9F# aZVY' IVgi BB3 =ZkZadebZci d[ V ediZci VcY ]^\]an
hZaZXi^kZ F* I9F' /LPPRJ# 9HG# 0KHN# 8HTT# &$% *20+"*20.'
"*)2# ;g^Y\Zh% M' F'% DZccZYn% C' I'% <]d% A' I'% ;gZ^c^c\Zg% F' E'%

@Zcign% I' K'% Ade`^ch% <' K'% <dcc% I' C'% VcY E^cYhaZn% <' P' "+)*)#
<]Zb^XVa aZVY dei^b^oVi^dc d[ V eVc @f b9<]K F*% F,% F. edh^i^kZ
VaadhiZg^X bdYjaVidg "I9F# aZVY' IVgi B3 =ZkZadebZci d[ i]Z [^ghi
]^\]an hZaZXi^kZ F. I9F' /LPPRJ# 9HG# 0KHN# 8HTT# &$% ..1"./+'
"**)# FZaVcXdc% ;' C'% IdhajhcZn% F' L'% @Zcign% I' K'% MVgg% C' <'%

L]Z[[aZg% =' C'% FViibVcc% F' >'% ;g^Y\Zh% M' F'% NiaZn% M' C'% =Vc^Zah% C'
L'% G^hlZcYZg% <' F'% <dcc% I' C'% E^cYhaZn% <' P'% VcY PddY% F' K'
"+)*,# BhVi^c gZeaVXZbZcih Veea^ZY id i]Z ]^\]an hZaZXi^kZ% bjhXVg^c^X
F* I9F FE*,03 <dci^cjZY dei^b^oVi^dc d[ Vc FEI<G egdWZ
bdaZXjaZ' /LPPRJ# 9HG# 0KHN# 8HTT# &'% -*+"-*/'
"***# IdhajhcZn% F' L'% FZaVcXdc% ;' C'% @Zcign% I' K'% L]Z[[aZg% =' C'%

;g^Y\Zh% M' F'% NiaZn% M' C'% =Vc^Zah% C' L'% G^hlZcYZg% <' F'% <dcc% I'
C'% E^cYhaZn% <' P'% VcY PddY% F' K' "+)*,# Le^gdXnXa^X gZeaVXZbZcih
[dg i]Z ^hVi^c ^c i]Z ]^\]an hZaZXi^kZ% bjhXVg^c^X F* I9F FE*,03 i]Z
Xdci^cjZY dei^b^oVi^dc d[ Vc FEI<G egdWZ bdaZXjaZ' /LPPRJ# 9HG#
0KHN# 8HTT# &'% *1/)"*1/-'
"**+# KZ^Y% I' K'% ;g^Y\Zh% M' F'% L]Z[[aZg% =' C'% <]d% A' I'% EZl^h% E'

F'% =Vnh% >'% =Vc^Zah% C' L'% CdcZh% <' D'% G^hlZcYZg% <' F'% PZVkZg% <'
='% <dcc% I' C'% E^cYhaZn% <' P'% VcY PddY% F' K' "+)**# =^hXdkZgn
VcY dei^b^oVi^dc d[ V cdkZa% hZaZXi^kZ VcY WgV^c eZcZigVci F* edh^i^kZ
VaadhiZg^X bdYjaVidg "I9F#3 M]Z YZkZadebZci d[ FE*/2% Vc FEI<G
egdWZ' /LPPRJ# 9HG# 0KHN# 8HTT# &%% +/20"+0)*'
"**,# MVgg% C' <'% Mjga^c\idc% F' E'% KZ^Y% I' K'% NiaZn% M' C'% L]Z[[aZg%

=' C'% <]d% A' I'% DaVg% K'% IVcXVc^% M'% DaZ^c% F' M'% ;g^Y\Zh% M' F'%
Fdgg^hdc% K' ='% ;adWVjb% 9' E'% Q^Vc\% S'% =Vc^Zah% C' L'% G^hlZcYZg%
<' F'% <dcc% I' C'% PddY% F' K'% VcY E^cYhaZn% <' P' "+)*+# MVg\Zi^c\
LZaZXi^kZ 9Xi^kVi^dc d[ F* [dg i]Z MgZVibZci d[ 9ao]Z^bZg!h =^hZVhZ3
?jgi]Zg <]Zb^XVa Hei^b^oVi^dc VcY I]VgbVXdad\^XVa <]VgVXiZg^oVi^dc
d[ i]Z F* Idh^i^kZ 9aadhiZg^X FdYjaVidg FE*/2' .0? 0KHN# ;HURPSFL#
'% 11-"12.'
"**-# LeVaY^c\% M' 9'% MgdiiZg% <'% L`_VZgWVZ`% G'% FZhh^Zg% M' E'%

<jgg^Zg% >' 9'% ;jghiZ^c% >' L'% E^% ='% AVX`hZaa% N'% VcY ;gVcc% F' K'
"+))+# =^hXdkZgn d[ Vc >Xide^X 9Xi^kVi^dc L^iZ dc i]Z F* FjhXVg^c^X
KZXZeidg' 9PM# =KDRNDFPM# *%% *+20"*,)+'
"**.# 9kaVc^% O' 9'% EVc\bZVY% <' C'% @j^YV% >'% PddY% F' ='% MZ]Vc%

;' @'% AZgYdc% A' C'% PVihdc% C' F'% LZmidc% I' F'% VcY <]g^hidedjadh%
9' "+)*)# Hgi]dhiZg^X VcY 9aadhiZg^X FdYZh d[ BciZgVXi^dc d[ GdkZa
LZaZXi^kZ 9\dc^hih d[ i]Z F* FjhXVg^c^X 9XZinaX]da^cZ KZXZeidg' 9PM#
=KDRNDFPM# +,% 2-"*)-'
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"**/# EVc\bZVY% <' C'% ?gn% O' 9' A'% ?dgWZh% B' M'% ;gVcX]% <' E'%
<]g^hidedjadh% 9'% PddY% F' ='% VcY AZgYdc% A' C' "+))/# IgdW^c\ i]Z
FdaZXjaVg FZX]Vc^hb d[ BciZgVXi^dc WZilZZc -&O&;jina&*&T-&"+&
bZi]nae]Zcna#&-&dmd&*&WjinaU&e^eZg^Y^cZ "9<&-+# VcY i]Z FjhXVg^c^X
F* KZXZeidg3 =^gZXi I]VgbVXdad\^XVa >k^YZcXZ M]Vi 9<&-+ Bh Vc
9aadhiZg^X 9\dc^hi' 9PM# =KDRNDFPM# *-% +,/"+-/'
"**0# LeVaY^c\% M' 9'% FV% C'&G'% Hii% M' K'% ?g^WZg\% F'% ;V_eV^% 9'%

;gVYaZn% L' K'% =Vk^h% K' >'% ;gVcc% F' K'% VcY ;jghiZ^c% >' L' "+))/#
LigjXijgVa KZfj^gZbZcih d[ MgVchbZbWgVcZ =dbV^c , [dg 9Xi^kVi^dc
Wn i]Z F* FjhXVg^c^X KZXZeidg 9\dc^hih 9<&-+% 9<&+/).1-%
<adoVe^cZ% VcY ;&=ZhbZi]naXadoVe^cZ3 >k^YZcXZ [dg M]gZZ =^hi^cXi
FdYZh d[ KZXZeidg 9Xi^kVi^dc' 9PM# =KDRNDFPM# +$% *20-"*21,'
"**1# CVXdWhdc% F' 9'% H!;g^Zc% C' 9'% IVhXVgZaaV% ='% FVaadg\V% I' C'%

LXdac^X`% >' F'% VcY Ljg% <' "+))-# FVee^c\ i]Z ^ciZgVXi^dc h^iZ d[ F*

bjhXVg^c^X gZXZeidg VaadhiZg^X V\dc^hih' ?PF# ;HURPSFL# .ESTR# '$% 1-/'*/'
"**2# M]dbVh% K' E'% F^hign% K'% EVc\bZVY% <' C'% PddY% F' ='% VcY

<]Vaa^hh% K' 9' C' "+))1# @ IgdiZ^c <djea^c\ VcY L^\cVa^c\ IVi]lVn
9Xi^kVi^dc Wn F* FjhXVg^c^X 9XZinaX]da^cZ KZXZeidg Hgi]dhiZg^X VcY
9aadhiZg^X 9\dc^hih' 6# =KDRNDFPM# 2WQ# @KHR# '&+% ,/.",0-'
"*+)# M]dbVh% K' E'% EVc\bZVY% <' C'% PddY% F' ='% VcY <]Vaa^hh% K'

9' C' "+))2# <dcigVhi^c\ >[[ZXih d[ 9aadhiZg^X VcY Hgi]dhiZg^X 9\dc^hih
dc F* FjhXVg^c^X 9XZinaX]da^cZ KZXZeidg BciZgcVa^oVi^dc VcY =dlc&
gZ\jaVi^dc' 6# =KDRNDFPM# 2WQ# @KHR# ''%% *)1/"*)2.'
"*+*# EZWdc% @'% EVc\bZVY% <' C'% MZ]Vc% ;' @'% VcY AjabZ% >' <'

"+))2# FjiV\Zc^X FVee^c\ Lj\\Zhih V GdkZa ;^cY^c\ FdYZ [dg
LZaZXi^kZ 9\dc^hih d[ F* FjhXVg^c^X 9XZinaX]da^cZ KZXZeidgh' 9PM#
=KDRNDFPM# +)% ,,*",-*'
"*++# ;gVYaZn% L' K'% EVbZ]% C'% H]gbjcY% E'% Ldc% M'% ;V_eV^% 9'%

G\jnZc% ='% ?g^WZg\% F'% ;jghiZ^c% >' L'% LeVaY^c\% M' 9'% Hii% M' K'%
LX]^[[Zg% A' A'% MVWViVWVZ^% 9'% FX?VgaVcY% D'% =Vk^h% K' >'% VcY
;dc]Vjh% =' P' "+)*)# 9<&+/).1-% Vc dgVaan W^dVkV^aVWaZ F*

bjhXVg^c^X gZXZeidg VaadhiZg^X V\dc^hi% ^begdkZh Xd\c^i^kZ eZg[dgbVcXZ
^c Vc Vc^bVa bdYZa' ;HURPQKDRNDFPMPJX ),% ,/.",0,'
"*+,# OVcdkZg% D' >'% OZ^cWZg\h% B'% VcY =Vk^h% K' >' "+))1#

9ci^ehnX]di^X&E^`Z ;Z]Vk^djgVa >[[ZXih VcY <d\c^i^kZ >c]VcXZbZci Wn
V IdiZci VcY LZaZXi^kZ FjhXVg^c^X F* KZXZeidg 9\dc^hi 9<&+/).1-'
/HKDV# ;HURPSFL# %&&% .0)".0.'
"*+-# EVc\bZVY% <' C'% 9jhi^c% G' >'% ;gVcX]% <' E'% ;gdlc% C' M'%

;jX]VcVc% D' 9'% =Vk^Zh% <' A'% ?dgWZh% B' M'% ?gn% O' 9' A'% AV\Vc% C' C'%
AZgYdc% A' C'% CdcZh% @' 9'% CZ\\d% K'% DZl% C' G' <'% FVooVa^% 9'%
FZaVgVc\Z% K'% IViZa% G'% IVgYdZ% C'% KVcYVaa% 9' ='% KdWZgih% <'%
Kddejc% 9'% LiVgg% D' K'% MZg^V`^Y^h% 9'% PddY% F' ='% P]^ii^c\idc% F'%
Pj% S'% VcY PVihdc% C' "+))1# <]VgVXiZg^oVi^dc d[ V <GL eZcZigVci%
hZaZXi^kZ F* bjhXVg^c^X gZXZeidg V\dc^hi% 00&EA&+1&*' /R# 6# =KDRNDFPM#
%)(% **)-"***.'
"*+.# ;jX]VcVc% D' 9'% IZigdk^X% F' F'% <]VbWZgaV^c% L' >' E'%

FVgg^dc% G' O'% VcY FZaadg% C' K' "+)*)# ?VX^a^iVi^dc d[ Edc\&MZgb
IdiZci^Vi^dc Wn FjhXVg^c^X F* KZXZeidgh Bh FZY^ViZY Wn Bc]^W^i^dc d[
LD <]VccZah' ;HURPO *,% 2-1"2/,'
"*+/# Djgd`^% M'% GV\Vd% G'% VcY GV`V]VgV% M' "+))1# GZjgd&

e]VgbVXdad\n d[ hZXdcY&\ZcZgVi^dc Vci^ehnX]di^X Ygj\h3 V kVa^Y^in d[
i]Z hZgdidc^c&YdeVb^cZ ]nedi]Zh^h' =RPJ# /RDLO >HS# %+&% *22"+*+'
"*+0# Ljg% <'% FVaadg\V% I' C'% P^iibVcc% F'% CVXdWhdc% F' 9'%

IVhXVgZaaV% ='% P^aa^Vbh% C' ;'% ;gVcY^h]% I' >'% IZii^WdcZ% =' C'% LXdac^X`%
>' F'% VcY <dcc% I' C' "+)),# ;&=ZhbZi]naXadoVe^cZ% Vc VaadhiZg^X
V\dc^hi Vi bjhXVg^c^X * gZXZeidg% ediZci^ViZh ;&bZi]na&=&VheVgiViZ
gZXZeidg VXi^k^in' =RPF# ;DTM# .FDG# ?FL# A#?#.# %$$% *,/0-"*,/02'
"*+1# M]dbVh% =' K'% =VYV% 9'% CdcZh% @' 9'% =Z^ho% K' 9'% @^\dji% L'%

EVc\bZVY% <' C'% PZggn% M' ='% AZcYgn% G'% AV\Vc% C' C'% =Vk^Zh% <' A'%
VcY PVihdc% C' F' "+)*)# ;&=ZhbZi]naXadoVe^cZ "G=F<# ^h Vc
VciV\dc^hi Vi i]Z ]jbVc cVi^kZ bjhXVg^c^X F* gZXZeidg' ;HURP"
QKDRNDFPMPJX ),% *+)/"*+*-'
"*+2# CdcZh% <' D'% ;gVYn% 9' >'% =Vk^h% 9' 9'% Q^Vc\% S'% ;jWhZg% F'%

Gddg MVciVln% F'% DVcZ% 9' L'% ;g^Y\Zh% M' F'% DZccZYn% C' I'% ;gVYaZn%
L' K'% IZiZghdc% M' >'% 9chVg^% F' L'% ;VaYl^c% K' F'% DZhhaZg% K' F'%
=ZjiX]% 9' R'% EV]% C' C'% EZkZn% 9' B'% E^cYhaZn% <' P'% VcY <dcc% I' C'
"+))1# GdkZa LZaZXi^kZ 9aadhiZg^X 9Xi^kVidg d[ i]Z F* FjhXVg^c^X
9XZinaX]da^cZ KZXZeidg KZ\jaViZh 9bnad^Y IgdXZhh^c\ VcY IgdYjXZh
9ci^ehnX]di^X&E^`Z 9Xi^k^in ^c KVih' 6# ;HURPSFL# &,% *)-++"*)-,,'

"*,)# ;g^Y\Zh% M' F'% ;gVYn% 9' >'% DZccZYn% C' I'% =Vc^Zah% K' G'%
F^aaZg% G' K'% D^b% D'% ;gZ^c^c\Zg% F' E'% @Zcign% I' K'% ;gd\Vc% C' M'%
CdcZh% <' D'% <dcc% I' C'% VcY E^cYhaZn% <' P' "+))1# Lnci]Zh^h VcY
L9K d[ VcVad\jZh d[ i]Z F* VaadhiZg^X V\dc^hi M;I;' IVgi B3
>meadgVi^dc d[ VaiZgcVi^kZ WZcona VcY eg^k^aZ\ZY higjXijgZ bd^Zi^Zh'
/LPPRJ# 9HG# 0KHN# 8HTT# %,% .-,2".--+'
"*,*# F^aaZg% G' K'% =Vc^Zah% K' G'% ;g^Y\Zh% M' F'% ;gVYn% 9' >'% <dcc%

I' C'% VcY E^cYhaZn% <' P' "+))1# Lnci]Zh^h VcY L9K d[ VcVad\h d[ i]Z
F* VaadhiZg^X V\dc^hi M;I;' IVgi BB3 9b^YZh% hja[dcVb^YZh VcY jgZVh&
M]Z Z[[ZXi d[ XVee^c\ i]Z Y^hiVa WVh^X e^eZg^Y^cZ c^igd\Zc' /LPPRJ# 9HG#
0KHN# 8HTT# %,% .--,".--0'
"*,+# L]Z[[aZg% =' C'% LZkZa% <'% EZ% N'% EdkZii% D' F'% MVgg% C' <'%

<Vgg^c\idc% L' C' L'% <]d% A' I'% =^\Wn% @' C'% G^hlZcYZg% <' F'% <dcc%
I' C'% Ade`^ch% <' K'% PddY% F' K'% VcY E^cYhaZn% <' P' "+)*,# ?jgi]Zg
ZmeadgVi^dc d[ F* VaadhiZg^X V\dc^hih3 LjWiaZ higjXijgVa X]Vc\Zh VWda^h]
F* VaadhiZg^X V\dc^hb VcY gZhjai ^c QDO&b9<]K dgi]dhiZg^X
VciV\dc^hb' /LPPRJ# 9HG# 0KHN# 8HTT# &'% ++,"++0'
"*,,# EZWd^h% >' I'% ;g^Y\Zh% M' F'% EZl^h% E' F'% =Vlhdc% >' L'% DVcZ%

9' L'% Q^Vc\% S'% CVY]Vk% L' ;'% R^c% A'% DZccZYn% C' I'% FZ^aZg% C'%
G^hlZcYZg% <' F'% CdcZh% <' D'% <dcc% I' C'% PZVkZg% <' ='% VcY
E^cYhaZn% <' P' "+)*)# =^hXdkZgn VcY <]VgVXiZg^oVi^dc d[ GdkZa
LjWineZ&LZaZXi^kZ 9aadhiZg^X 9\dc^hih [dg i]Z BckZhi^\Vi^dc d[ F*

KZXZeidg ?jcXi^dc ^c i]Z <ZcigVa GZgkdjh LnhiZb' .0? 0KHN#
;HURPSFL# %% *)-"*+*'
"*,-# EZWd^h% >' I'% =^\Wn% @' C'% L]Z[[aZg% =' C'% FZaVcXdc% ;' C'% MVgg%

C' <'% <]d% A' I'% F^aaZg% G' K'% Fdgg^hdc% K'% ;g^Y\Zh% M' F'% Q^Vc\% S'%
=Vc^Zah% C' L'% PddY% F' K'% <dcc% I' C'% VcY E^cYhaZn% <' P' "+)**#
=ZkZadebZci d[ V ]^\]an hZaZXi^kZ% dgVaan W^dVkV^aVWaZ VcY <GL
eZcZigVci F* V\dc^hi YZg^kZY [gdb i]Z FEI<G egdWZ FE)0*' /LPPRJ#
9HG# 0KHN# 8HTT# &%% /-.*"/-..'
"*,.# FZaVcXdc% ;' C'% @d\a^dii^% K' ='% MVgg% C' <'% LVaZ]% L' 9'%

<]VjYZg% ;' 9'% EZWd^h% >' I'% <]d% A' I'% NiaZn% M' C'% L]Z[[aZg% =' C'%
;g^Y\Zh% M' F'% Fdgg^hdc% K' ='% =Vc^Zah% C' L'% G^hlZcYZg% <' F'%
<dcc% I' C'% E^cYhaZn% <' P'% VcY PddY% F' K' "+)*+# <dci^cjZY
dei^b^oVi^dc d[ i]Z FEI<G egdWZ FE)0* ^cid ]^\]an ediZci V\dc^hih
d[ i]Z ]F* bjhXVg^c^X VXZinaX]da^cZ gZXZeidg' /LPPRJ# 9HG# 0KHN# 8HTT#
&&% ,-/0",-0+'
"*,/# =^\Wn% @' C'% GdZioZa% F' C'% ;jWhZg% F'% NiaZn% M' C'% PVa`Zg% 9'

@'% ;njc% G' >'% EZWd^h% >' I'% Q^Vc\% S'% L]Z[[aZg% =' C'% <]d% A' I'%
=Vk^h% 9' 9'% GZb^gdkh`n% G' >'% FZccZc\V% L' >'% <Vbe% ;' P'%
;^bdciZ&GZahdc% A' 9'% ;dYZ% C'% BiVa^Vcd% D'% Fdgg^hdc% K'% =Vc^Zah% C'
L'% G^hlZcYZg% <' F'% Ha^kZ% F' ?'% E^cYhaZn% <' P'% CdcZh% <' D'% VcY
<dcc% I' C' "+)*+# GdkZa 9aadhiZg^X 9\dc^hih d[ F* FjhXVg^c^X
9XZinaX]da^cZ KZXZeidgh BcYjXZ ;gV^c KZ\^dc&LeZX^[^X KZhedchZh M]Vi
<dggZhedcY l^i] ;Z]Vk^djgVa >[[ZXih ^c 9c^bVa FdYZah' 6# ;HURPSFL# '&%
1.,+"1.--'
"*,0# =^\Wn% @' C'% NiaZn% M' C'% EVbhVa% 9'% LZkZa% <'% L]Z[[aZg% =' C'%

EZWd^h% >' I'% ;g^Y\Zh% M' F'% PddY% F' K'% G^hlZcYZg% <' F'% E^cYhaZn%
<' P'% VcY <dcc% I' C' "+)*+# <]Zb^XVa FdY^[^XVi^dc d[ i]Z F*

9\dc^hi ON),/-.0+ KZkZVah FdaZXjaVg Ll^iX]Zh ^c I]VgbVXdad\n VcY
V ;^ide^X ;^cY^c\ FdYZ' .0? 0KHN# ;HURPSFL# '% *)+."*),/'
"*,1# LVbh% 9' @'% AZcioZg% F'% F^``ZahZc% @' D'% EVghZc% D'%

;jcY\VVgY% <'% IaVi]% G'% <]g^hid[[ZghZc% <' M'% VcY ;Vc\&9cYZghZc% ;'
"+)*)# =^hXdkZgn d[ ;&p*&T,&",&Hmd&+%,&Y^]nYgdWZcodT*%-UdmVo^c&-&
na#egdenaUe^eZg^Y^c&-&naq&+&e]ZcnaVXZiVb^YZ "Ej 9>.*)2)#3 9c 9aadh&
iZg^X FjhXVg^c^X F* KZXZeidg 9\dc^hi l^i] NcegZXZYZciZY LZaZXi^k^in
VcY IgdXd\c^i^kZ IdiZci^Va' 6# 9HG# 0KHN# )'% /,1/"/,20'
"*,2# LVbh% 9' @'% EVghZc% D'% F^``ZahZc% @' D'% AZcioZg% F'%

<]g^hid[[ZghZc% <' M'% CZchZc% D' @'% ?gZYZg^`hZc% D'% VcY ;Vc\&
9cYZghZc% ;' "+)*+# A^i&id&aZVY ^ckZhi^\Vi^dc d[ V hZg^Zh d[ cdkZa
XdbW^cZY YdeVb^cZ =+ VcY bjhXVg^c^X F* gZXZeidg a^\VcYh l^i]
ejiVi^kZ Vci^ehnX]di^X VcY egd&Xd\c^i^kZ ediZci^Va' /LPPRJ# 9HG# 0KHN#
8HTT# &&% .*,-".*-)'
"*-)# ;jYo^`% ;'% @VgonV% O'% L]^% ='% ?daZn% C' C'% K^kZgd% K' 9'%

EVc\bZVY% <' C'% PVihdc% C'% Pj% S'% ?dgWZh% B' M'% VcY C^c% C' "+)*)# +!

;^Vgna Vb^YZh Vh cdkZa VcY hjWineZ hZaZXi^kZ F* V\dc^hih' IVgi B3
BYZci^[^XVi^dc% hnci]Zh^h% VcY ^c^i^Va L9K' /LPPRJ# 9HG# 0KHN# 8HTT# &$%
,.-)",.--'
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"*-*# ;jYo^`% ;'% @VgonV% O'% L]^% ='% PVa`Zg% @'% EVjX]Vgi% R'% EjXVh%
9' C'% K^kZgd% K' 9'% EVc\bZVY% <' C'% PVihdc% C'% Pj% S'% ?dgWZh% B' M'%
VcY C^c% C' "+)*)# +! ;^Vgna Vb^YZh Vh cdkZa VcY hjWineZ hZaZXi^kZ F*

V\dc^hih' IVgi BB3 ?jgi]Zg dei^b^oVi^dc VcY egd[^a^c\' /LPPRJ# 9HG#
0KHN# 8HTT# &$% ,.-.",.-2'
"*-+# ;jYo^`% ;'% @VgonV% O'% L]^% ='% PVa`Zg% @'% PddaaZn&KdWZgih%

F'% IVgYdZ% C'% EjXVh% 9'% MZ]Vc% ;'% K^kZgd% K' 9'% EVc\bZVY% <' C'%
PVihdc% C'% Pj% S'% ?dgWZh% B' M'% VcY C^c% C' "+)*)# GdkZa ;&
LjWhi^ijiZY ;Zco^b^YVodadcZh Vh IdiZci% LZaZXi^kZ% <GL&IZcZigVci%
VcY HgVaan 9Xi^kZ F* b9<]K 9\dc^hih' .0? 9HG# 0KHN# 8HTT# %% +--"

+-1'
"*-,# Cd]chdc% =' C'% ?dgWZh% B' M'% PVihdc% L' I'% @VgonV% O'%

LiZkZchdc% @' B'% PVa`Zg% @' K'% FjY]Vg% A' L'% ?ancc% L' M'% PnbVc% I'
9'% Lb^i]% I' P'% Fjg`^ii% @' L'% EjXVh% 9' C'% Fdd`]Zg_ZZ% <' K'%
PVihdc% C' F'% @Vgiadc% C' >'% ;gVY[dgY% 9' F'% VcY ;gdlc% ?' "+)*)#
M]Z Y^hXdkZgn d[ V hZg^Zh d[ ;&hjWhi^ijiZY ,&"-&e^eZg^Y^cna#&*%,&
WZcodmVoda^cdcZh VcY dm^cYdaZh Vh ]^\]an WgV^c eZcZigVci% hZaZXi^kZ
bjhXVg^c^X F* V\dc^hih' /LPPRJ# 9HG# 0KHN# 8HTT# &$% .-,-".-,1'
"*--# GVi]Vc% I' C'% PVihdc% C'% EjcY% C'% =Vk^Zh% <' A'% IZiZgh% @'%

=dYYh% <' F'% Ll^gh`^% ;'% EVlgZcXZ% I'% ;ZciaZn% @' ='% H!GZ^aa% ;' O'%
KdWZgihdc% C'% PVihdc% L'% CdcZh% @' 9'% FVgj[[% I'% <gd[i% K' C'% EVgjZaaZ%
F'% VcY ;jaabdgZ% >' M' "+)*,# M]Z ediZci F* gZXZeidg VaadhiZg^X
V\dc^hi @LD*),-0)+ ^begdkZh Ze^hdY^X bZbdgn ^c ]jbVch ^c i]Z
c^Xdi^cZ VWhi^cZcXZ bdYZa d[ Xd\c^i^kZ Ynh[jcXi^dc' 5OT# 6# ;HURP"
QSXFKPQKDRNDFPM# %*% 0+*"0,*'
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8SJOFCNGN ?JB 5F?MI?AKHKEGA?H *Q?HP?OGKJ KD &J?HKEPCN KD 'CJTSH
6PGJKHKJC (?M@KRSHGA &AGB !'6(&" )CNGEJCB OK 'GJB .MMCQCMNG@HS OK
?J &HHKNOCMGA 8GOC KD OFC 2$ 2PNA?MGJGA &ACOSHAFKHGJC 7CACLOKM
$92-6- '" &->20!"!# %04260 +-4-6<!# '76-<1-6 (" ,12<0!# )-<92.3 (" *0?<76!# $06 %-8=-67!"

#9<1=9 %192;<787=47;!!!# -6/ )0<09 '" *.-55044;!!"

"F[Z_Y_dWb <^[c_ijho WdZ #=hk] =_iYel[ho ;_ebe]o% FedWi^ Bdij_jkj[ e\ I^WhcWY[kj_YWb LY_[dY[i% FedWi^ Nd_l[hi_jo% ,1* KeoWb
IWhWZ[% IWhal_bb[% O_Yjeh_W ,).+% 9kijhWb_W
#LY^eeb e\ <^[c_ijho WdZ j^[ ;_e+* Feb[YkbWh LY_[dY[ WdZ ;_ej[Y^debe]o Bdij_jkj[% M^[ Nd_l[hi_jo e\ F[bXekhd[% IWhal_bb[% O_Yjeh_W
,)*)% 9kijhWb_W

!8 "-**)+,&(% !($)+'#,&)(

23BCA24C1 9Yj_lWj_ed e\ j^[ F* ckiYWh_d_Y WY[jobY^eb_d[ h[Y[fjeh
"c9<^K# _i W fheif[Yj_l[ jh[Wjc[dj \eh Wbb[l_Wj_d] Ye]d_j_l[ Z[Yb_d[
[nf[h_[dY[Z _d Y[djhWb d[hleki ioij[c "<GL# Z_iehZ[hi' <khh[dj
j^[hWf[kj_Yi _dZ_iYh_c_dWj[bo [d^WdY[ j^[ WYj_l_jo e\ j^[ [dZe][deki
d[khejhWdic_jj[h 9<^% b[WZ_d] je i_Z[ [![Yji' ;J<9 _i W fei_j_l[
Wbbeij[h_Y ceZkbWjeh WdZ Wbbeij[h_Y W]ed_ij Wj j^[ F* c9<^K j^Wj ^Wi
^_]^ ikXjof[ i[b[Yj_l_jo WdZ _i W fhec_i_d] j[cfbWj[ \hec m^_Y^ je
][d[hWj[ ^_]^[h W"d_jo% ceh[ f^WhcWYea_d[j_YWbbo l_WXb[ Zhk]
YWdZ_ZWj[i' Aem[l[h% je ["Y_[djbo ]k_Z[ hWj_edWb Zhk] Z[i_]d% j^[
X_dZ_d] i_j[ e\ ;J<9 d[[Zi je X[ YedYbki_l[bo [bkY_ZWj[Z' P[ h[fehj
j^[ iodj^[i_i WdZ f^WhcWYebe]_YWb lWb_ZWj_ed e\ ;J<9 WdWbe]k[i
Z[i_]d[Z je X_dZ _hh[l[hi_Xbo je j^[ F* c9<^K' Hd[ WdWbe]k[ _d
fWhj_YkbWh% ((% YWd i[hl[ Wi W ki[\kb ijhkYjkhWb fheX[ je Yed#hc j^[
beYWj_ed e\ j^[ ;J<9 X_dZ_d] i_j[4 _Z[Wbbo% Xo Ye&YhoijWbb_pWj_ed m_j^
j^[ F* c9<^K' ?khj^[hceh[% j^_i b_]WdZ cWo Wbie X[ ki[Z Wi W f^WhcWYebe]_YWb jeeb m_j^ W hWd][ e\ Wffb_YWj_edi'

! .3974);(9.43

M^[ F* c9<^K _i W ?Wc_bo 9 @ fhej[_d&Yekfb[Z h[Y[fjeh
"@I<K# j^Wj _i m[bb&[ijWXb_i^[Z Wi W jWh][j e\ j^[hWf[kj_Y
_dj[h[ij \eh j^[ jh[Wjc[dj e\ Ye]d_j_l[ Z[#Y_ji WiieY_Wj[Z m_j^
9bp^[_c[h!i Z_i[Wi[ WdZ iY^_pef^h[d_W'* M^_i h[Y[fjeh _i
fh_cWh_bo [nfh[ii[Z _d h[]_edi e\ j^[ ^_ffeYWcfki% ijh_Wjkc%
WdZ fh[\hedjWb Yehj[n%+ WdZ j^[ fheif[Yj_l[ j^[hWf[kj_Y kj_b_jo e\
F* c9<^K WYj_lWj_ed \eh [d^WdY[Z Ye]d_j_l[ \kdYj_ed ^Wi
X[[d [nj[di_l[bo lWb_ZWj[Z _d l_jhe WdZ _d l_le'*%, M^[ fh_cWho
Y^Wbb[d][ _cf[Z_d] j^[ Z[l[befc[dj e\ Yb_d_YWbbo l_WXb[ F*

c9<^K Zhk] YWdZ_ZWj[i _i WY^_[l_d] ^_]^ h[Y[fjeh ikXjof[
i[b[Yj_l_jo ie Wi je Wle_Z i_Z[ [![Yji WiieY_Wj[Z m_j^
_dZ_iYh_c_dWj[ WYj_l_jo Wj ej^[h c9<^Ki' 9Y^_[l_d] ikY^
i[b[Yj_l_jo m_j^ b_]WdZi j^Wj jWh][j j^[ ehj^eij[h_Y "[dZe][deki
b_]WdZ X_dZ_d]# i_j[ ^Wi X[[d Z_"Ykbj Zk[ je j^[ ^_]^ i[gk[dY[
Yedi[hlWj_ed WYheii j^[ ehj^eij[h_Y i_j[i e\ j^[ F*"F. c9<^K
\Wc_bo' 9bbeij[h_Y b_]WdZi Wh[ WjjhWYj_l[ Wbj[hdWj_l[i je ehj^eij[h_Y
Zhk]i j^Wj ^Wl[ j^[ fej[dj_Wb je [b_Y_j ceh[ #d[&jkd[Z% ^_]^bo
i[b[Yj_l[ h[ifedi[i j^Wd j^[_h ehj^eij[h_Y Yekdj[hfWhji'-

9bbeij[h_Y b_]WdZi Wh[ YWfWXb[ e\ X_dZ_d] je jefe]hWf^_YWbbo
Z_ij_dYj i_j[i WdZ YWd [b_Y_j j^[_h [![Yji Xo j^h[[ Z_![h[dj
c[Y^Wd_ici3 "*# Xo ceZkbWj_d] j^[ W"d_jo e\ j^[ YeXekdZ
ehj^eij[h_Y b_]WdZ% "+# Xo ceZkbWj_d] j^[ ["YWYo e\ j^[

YeXekdZ ehj^eij[h_Y b_]WdZ Wi m[bb Wi ",# WYj_lWj_d] j^[ h[Y[fjeh
_d j^[_h emd h_]^j'.

9d WhhWo e\ F* c9<^K&i[b[Yj_l[ Wbbeij[h_Y b_]WdZi ^Wi X[[d
Y^WhWYj[h_p[Z je ZWj['/ 9d [n[cfbWh ceb[Ykb[ _i *&"-&
c[j^enoX[dpob#&-&ene&*%-&Z_^oZhegk_deb_d[&,&YWhXenob_Y WY_Z
"ceh[ Yeccedbo WXXh[l_Wj[Z je "X[dpob gk_debed[ YWhXenob_Y
WY_Z# eh ;J<9#% W ikXjof[&i[b[Yj_l[% ehWbbo X_eWlW_bWXb[ F*

c9<^K fei_j_l[ Wbbeij[h_Y ceZkbWjeh "I9F# WdZ Wbbeij[h_Y
W]ed_ij m_j^ Wd [njhWehZ_dWho Z[]h[[ e\ fei_j_l[ Yeef[hWj_l_jo
m_j^ ehj^eij[h_Y W]ed_iji% _dYbkZ_d] j^[ [dZe][deki d[khe&
jhWdic_jj[h WY[jobY^eb_d[ "9<^#'0 ;J<9 ^Wi kdZ[h]ed[ j^[
ceij [nj[di_l[ f^WhcWYebe]_YWb [lWbkWj_ed WdZ iodj^[j_Y
Z[h_lWj_pWj_ed e\ Wbb F* c9<^K Wbbeij[h_Y b_]WdZi h[fehj[Z je
ZWj['0"*+ P^_b[ j^_i YWcfW_]d ^Wi b[Z je j^[ Z_iYel[ho e\
i[l[hWb ^_]^[h fej[dYo% ceh[ f^WhcWYea_d[j_YWbbo l_WXb[
WdWbe]k[i e\ ;J<9% j^[ ijhkYjkh["WYj_l_jo h[bWj_edi^_fi
"L9K# h[fehj[Z je ZWj[ ^Wl[ X[[d \h[gk[djbo Z[iYh_X[Z Wi
"$Wj# eh "i^Wbbem#%*,"*0 m^_Y^ _i dej Wd kdYecced eXi[hlWj_ed
_d j^[ XheWZ[h #[bZ e\ Wbbeij[h_Y b_]WdZ Z[l[befc[dj'*1

I[h\ehc_d] ceh[ Z[jW_b[Z f^WhcWYebe]_YWb WdWboi[i j^Wj
Z[YedijhkYj j^[ X_dZ_d] WdZ \kdYj_edWb fhe#b[ e\ Wbbeij[h_Y

ALJLPZLK1 9fh_b 2% +)*-
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b_]WdZi ^Wi fhel[d \hk_j\kb _d eXjW_d_d] ceh[ Z[jW_b[Z%
"[dh_Y^[Z# L9K*+%*2 WdZ _d \khj^[h kdZ[hijWdZ_d] j^[_h
\kdYj_edWb YWfWX_b_j_[i'+) Aem[l[h% je ceh[ ["Y_[djbo ]k_Z[
hWj_edWb Zhk] Z[i_]d% _Z[dj_#YWj_ed WdZ Y^WhWYj[h_pWj_ed e\ j^[
;J<9 Wbbeij[h_Y X_dZ_d] i_j[ Xo Ye&YhoijWbb_pWj_ed m_j^ j^[ F*

c9<^K mekbZ e![h kd[gk_leYWb _di_]^j _dje j^[ Yh_j_YWb
_dj[hWYj_edi j^Wj Z_YjWj[ _ji kd_gk[ ceZ[ e\ WYj_ed% j^[
][ec[jho e\ j^[ X_dZ_d] feYa[j m_j^ m^_Y^ _j _dj[hWYji% WdZ
_ji ]beXWb _d$k[dY[ ed h[Y[fjeh Yed\ehcWj_ed' M^[ h[Y[dj
fkXb_YWj_ed e\ j^[ F+ c9<^K Ye&YhoijWbb_p[Z m_j^ Xej^ Wd
ehj^eij[h_Y WdZ Wd Wbbeij[h_Y b_]WdZ+* Z[cedijhWj[i j^Wj j^_i
WffheWY^ _i WY^_[lWXb[% ^em[l[h% X[_d] W bem&W"d_jo b_]WdZ
"f8; ! -#%2%*+ ;J<9 _ji[b\ cWo dej X[ Wd efj_cWb YWdZ_ZWj[ \eh
W i_c_bWh ijkZo Wj j^[ F* c9<^K'

9d Wbj[hdWj_l[ WffheWY^ je [bkY_ZWj_d] j^[ ;J<9 X_dZ_d]
i_j[ ^Wi h[Y[djbo X[[d fkXb_i^[Z'++ <ecfh[^[di_l[ ckjW][d[i_i
_d Yed`kdYj_ed m_j^ ceb[YkbWh ZodWc_Yi i_ckbWj_edi WdZ b_]WdZ
ZeYa_d] h[l[Wb[Z j^[ ;J<9 X_dZ_d] i_j[ je b_a[bo h[i_Z[ _d j^[
[njhWY[bbkbWh "><# l[ij_Xkb[ Yecced je Wbb c9<^Ki% el[h&
bWff_d] m_j^ m^Wj _i e\j[d ZkXX[Z j^[ "Yecced# Wbbeij[h_Y
X_dZ_d] i_j['+, M^[ ;J<9 X_dZ_d] i_j[ _ji[b\ Wff[Whi je _dlebl[
h[i_Zk[i m_j^_d jhWdic[cXhWd[ "MF# +% MF 0% WdZ >< beef +%
Xk_bZ_d] ed eXi[hlWj_edi cWZ[ _d j^[ eh_]_dWb ;J<9
fkXb_YWj_ed m^[h[ j^[ fei_j_l[ ceZkbWj_ed e\ 9<^&c[Z_Wj[Z
YWbY_kc ceX_b_pWj_ed Xo ;J<9 mWi WXi[dj Wj j^[ R*029 "><
beef +# WdZ P-))9 "MF 0# ckjWdji'0 ?khj^[hceh[% ikXjof[&
if[Y_#Y jhWdic_ii_ed e\ Yeef[hWj_l_jo mWi fhefei[Z Wi j^[
fej[dj_Wb c[Y^Wd_ic kdZ[hbo_d] ;J<9!i [ngk_i_j[ i[b[Yj_l_jo'

Me \khj^[h WZlWdY[ ekh kdZ[hijWdZ_d] e\ j^[ _dj[hWYj_ed
X[jm[[d ;J<9 WdZ j^[ F* c9<^K% WdZ je W_Z _dj[hhe]Wj_ed
e\ ikY^ d[m _di_]^ji% j^[ Ykhh[dj ijkZo iek]^j je Z[i_]d del[b
WdWbe]k[i e\ ;J<9 j^Wj X_dZ _hh[l[hi_Xbo je j^[ F* c9<^K
WdZ \ehc W YelWb[djbo ceZ_#[Z h[Y[fjeh Yecfb[n' LkY^ b_]WdZi
cWo X[ kj_b_p[Z Wi f^WhcWYebe]_YWb jeebi _d W hWd][ e\
fh[Yb_d_YWb Wffb_YWj_edi% _dYbkZ_d] Ye&YhoijWbb_pWj_ed'

Bhh[l[hi_Xb[ b_]WdZi "Wbie ademd Wi YelWb[dj ceZ_#[hi# Wh[
ceb[Ykb[i j^Wj YedjW_d W h[WYj_l[ \kdYj_edWb_jo h[dZ[h_d] j^[c
YWfWXb[ e\ X_dZ_d] je W i_j[ ed W fhej[_d jWh][j e\ _dj[h[ij "ikY^
Wi Wd [dpoc[ eh @I<K# WdZ \ehc_d] W YelWb[dj XedZ m_j^ ed[
eh ceh[ e\ j^[ fhej[_d!i Wc_de WY_Z h[i_Zk[i' Feh[ h[b[lWdj je
ekh [nf[h_c[djWb hWj_edWb[% _hh[l[hi_Xb[ b_]WdZi ^Wl[ Wbie X[[d
Z[l[bef[Z Wi X_ebe]_YWb _dl[ij_]Wj_l[ jeebi \eh W hWd][ e\ fhej[_d
jWh][ji _dYbkZ_d] WZh[d[h]_Y% ^_ijWc_d[h]_Y% _c_ZWpeb_d[% cki&
YWh_d_Y% ef_e_Z% WdZ WZ[dei_d[ h[Y[fjehi'+-",) 9i m_j^ j^[
;J<9 WdWbe]k[i fkXb_i^[Z ^[h[_d% ikY^ b_]WdZi ceij
Yeccedbo Yecfh_i[ W h[WYj_l[ ce_[jo _dYehfehWj[Z _dje W
ademd h[l[hi_Xb[ b_]WdZ \eh m^_Y^ j^[ jWh][j i[b[Yj_l_jo WdZ
f^WhcWYebe]_YWb fhe#b[ _i m[bb [ijWXb_i^[Z' Bd j^[ fWij% j^[i[
ceZ_#[Z b_]WdZi ^Wl[ [dWXb[Z h[i[WhY^[hi je _Z[dj_\o WdZ cWf
b_]WdZ X_dZ_d] i_j[i%+2%,* Y^WhWYj[h_p[ b_]WdZ X_dZ_d] ceZ[i%,)

Z[j[hc_d[ \kdYj_edWb heb[i%,+ WdZ _dl[ij_]Wj[ Y[bb ikh\WY[
[nfh[ii_ed% h[Y[fjeh eYYkfWdYo% WdZ Y[bbkbWh fheY[ii_d] e\
Z_![h[dj h[Y[fjeh \Wc_b_[i% WdZ if[Y_#Y ikXjof[i m_j^_d j^ei[
\Wc_b_[i'+.%,, M^[ WZl[dj e\ $keh[iY[djbo bWX[b[Z _hh[l[hi_Xb[
b_]WdZi ^Wi \WY_b_jWj[Z _cW]_d] e\ c[cXhWd[&XekdZ WdZ
_djhWY[bbkbWh fhej[_di _d l_jhe',-%,. Nbj_cWj[bo% lWbkWXb[ ijhkYjkhWb
WdZ \kdYj_edWb _di_]^j _dje j^[ heb[ e\ X_ebe]_YWb jWh][ji _d
f^oi_ebe]_YWb WdZ fWj^ef^oi_ebe]_YWb fheY[ii[i _i ]W_d[Z%
fej[dj_Wbbo _d\ehc_d] j^[ i[b[Yj_ed e\ del[b fe_dji e\
j^[hWf[kj_Y _dj[hl[dj_ed WdZ Z_h[Yj_d] ikXi[gk[dj hWj_edWb
Zhk] Z[i_]d' 9ZZ_d] \khj^[h ikffehj je ekh hWj_edWb[% Ye&
YhoijWbb_pWj_ed e\ Wd _hh[l[hi_Xb[ W]ed_ij&!+ WZh[d[h]_Y @I<K
Yecfb[n mWi WY^_[l[Z%,* lWb_ZWj_d] j^_i ijhWj[]o Wi W c[Wdi \eh

eXjW_d_d] ijhkYjkhWb ademb[Z][ WXekj b_]WdZ X_dZ_d] ceZ[ WdZ
h[Y[fjeh Yed\ehcWj_ed'

P^_b[ _hh[l[hi_Xb[ SUWMSVWJUNH c9<^K b_]WdZi ^Wl[ X[[d
fh[l_ekibo Z[l[bef[Z%+0",) j^_i _i j^[ #hij j_c[ j^Wj Z[l[bef&
c[dj e\ Wd _hh[l[hi_Xb[ fkh[bo FPPSVWJUNH c9<^K b_]WdZ ^Wi X[[d
WY^_[l[Z' P[ X[]Wd ekh _dl[ij_]Wj_ed m_j^ j^[ iodj^[i_i e\ \ekh
;J<9 WdWbe]k[i% [WY^ YedjW_d_d] W Z_![h[dj [b[Yjhef^_b_Y
\kdYj_edWb_jo YWfWXb[ e\ h[WYj_d] YelWb[djbo m_j^ W dkYb[ef^_b_Y
Wc_de WY_Z h[i_Zk[' M^[ -&X[dpob_Y fei_j_ed e\ ;J<9 mWi
i[b[Yj[Z Wi Wd _Z[Wb ijWhj_d] fe_dj \eh _djheZkY_d] ekh h[WYj_l[
\kdYj_edWb_j_[i Wi j^_i h[]_ed e\ j^[ ceb[Ykb[ _i ^_]^bo jeb[hWdj
e\ W hWd][ e\ iodj^[j_Y ceZ_#YWj_edi*) WdZ Wff[Whi je X[ Wd
_cfehjWdj Z[j[hc_dWdj e\ WdWbe]k[ W"d_jo'*+ ?khj^[hceh[%
ceb[YkbWh ZodWc_Yi i_ckbWj_edi ik]][ij j^Wj j^_i ce_[jo b_[i _d
Ybei[ fhen_c_jo je >< beefi + WdZ , Wi m[bb Wi kff[h i[]c[dji
e\ MFi / WdZ 0'++ Ni_d] Yecf[j_j_ed hWZ_eb_]WdZ X_dZ_d] WdZ
>KD*(+ f^eif^ehobWj_ed WiiWoi% f^WhcWYebe]_YWb [lWbkWj_ed e\
j^[i[ ;J<9 WdWbe]k[i Yed#hc[Z j^[ fh[i[hlWj_ed e\ Wbbeij[h_Y
X_dZ_d] WdZ \kdYj_edWb WYj_lWj_ed Wj ^F* c9<^K&[nfh[ii_d]
<^_d[i[ ^Wcij[h elWho "<AH# Y[bbi' Nj_b_p_d] iWjkhWj_ed
hWZ_eb_]WdZ X_dZ_d] WiiWoi je [lWbkWj[ fej[dj_Wb _hh[l[hi_Xb[
_dj[hWYj_ed% m[ \ekdZ j^Wj (( X_dZi _hh[l[hi_Xbo je j^[ F*

c9<^K WdZ _i j^[h[\eh[ j^[ #hij ademd WbaobWj_d] I9F e\ W
@I<K'

! 7*8;198 &3) ).8(;88.43

(FCIGNOMS# M^[ -&ene&*%-&Z_^oZhegk_deb_d[ Yeh[ e\ ;J<9
mWi iodj^[i_p[Z _d jme ij[fi "LY^[c[ *# Xo [cfbeo_d] m[bb&

BJOLRL (& B]SXOLWPW TM 3@42 "+I# HSK 2SHQTNYLW +H$ +J$
HSK +K

K[W][dji WdZ YedZ_j_edi3 "W# Z_[j^ob[j^enoc[j^ob[d[ cWbedWj[% *+)
$<% 1,!4 "X# Z_f^[dob [j^[h% +-) $<% -1! eh >Wjed!i h[W][dj% *)) $<%
gkWdj_jWj_l[4 "Y# * F E_HA"Wg#% MA?% 1) $<% 0.!4 "Z# X[dpob ^Wb_Z[ %

DB% =BI>9% 9<G% 1) $<% 10! "+H#% 20! "+I#% +*! "+J#% .,! "+K#4
"[# G;L% X[dpeob f[hen_Z[% >jH9Y% c_YhemWl[ *)) $<% 1*!4 "\#
cWb[_Y Wd^oZh_Z[% =F?% **) $<% *))!4 "]# ieZ_kc WY[jWj[% WY[j_Y
Wd^oZh_Z[% *+) $<% .*!4 "^# G;L% X[dpeob f[hen_Z[% >jH9Y%
c_YhemWl[ *)) $<% -.!'
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[ijWXb_i^[Z h[WYj_ed YedZ_j_edi h[fehj[Z fh[l_ekibo'*+%,/%,0 Bd
b_d[ m_j^ eXi[hlWj_edi dej[Z _d W h[Y[dj fkXb_YWj_ed Xo F_ijho
[j Wb'%*+ m^_b[ j^[ d[Wj h[WYj_ed X[jm[[d Wd_b_d[ WdZ
Z_[j^ob[j^enoc[j^ob[d[ cWbedWj[ W!ehZ[Z Wd [Wi_bo _iebWjWXb[%
YhoijWbb_d[ ( _d ]eeZ o_[bZ% YoYb_pWj_ed m_j^ Z_f^[dob [j^[h je
\ehc ) h[gk_h[Z kd\WlehWXbo ^_]^ j[cf[hWjkh[i WdZ jof_YWbbo
h[ikbj[Z _d m_Z[bo lWh_WXb[ o_[bZi WdZ fkh_jo' >Wjed!i h[W][dj
"*3*) m(m I+H. _d c[j^Wd[ikb\ed_Y WY_Z# mWi \ekdZ je X[ Wd
_Z[Wb Wbj[hdWj_l[% h[gk_h_d] c_bZ[h YedZ_j_edi WdZ h[ikbj_d] _d
gkWdj_jWj_l[ o_[bZi' Bd j^[ [Whb_[ij h[fehj[Z iodj^[i_i e\ ;J<9%
RWd] [j Wb',/ \ebbem j^_i YoYb_pWj_ed ij[f m_j^ G&X[dpobWj_ed
\ebbem[Z Xo [ij[h iWfed_#YWj_ed je o_[bZ j^[ jWh][j YecfekdZ'
Bd ekh YWi[% ikXi[gk[dj iodj^[i[i _djheZkY_d] _hh[l[hi_Xb[
\kdYj_edWb_j_[i _d fbWY[ e\ j^[ -&c[j^eno ]hekf e\ ;J<9
d[Y[ii_jWj[ _dYehfehWj_ed e\ j^[ <&X[dpob ce_[jo Wi j^[ #dWb
iodj^[j_Y ij[f ie Wi je Wle_Z Wdo kdmWdj[Z h[WYj_l_jo _d
ikXi[gk[dj iodj^[j_Y ij[fi' A[dY[% \eh fh[&[cfj_l[ efj_c_pW&
j_ed fkhfei[i% j^[ ehZ[h e\ j^[ j^_hZ WdZ #dWb ij[fi e\ j^[
;J<9 iodj^[i_i mWi h[l[hi[Z \hec j^Wj e\ j^[ _d_j_Wb
fkXb_YWj_ed',/ ;Wi[Z ed W fheY[Zkh[ h[fehj[Z Xo Ckb_ [j Wb'%,1

[ij[h iWfed_#YWj_ed je \ehc * mWi WY^_[l[Z _d ]eeZ o_[bZ'
Bj mWi dej[Z j^Wj% Wi W h[ikbj e\ j^[ d[[Z je f[h\ehc j^[ G&

X[dpobWj_ed ij[f bWij% H&X[dpobWj_ed e\ j^[ \h[[ YWhXenob_Y WY_Z
ce_[jo mWi Wbie W feii_X_b_jo' M^[ fei_j_ed e\ WbaobWj_ed mWi
Yed#hc[Z j^hek]^ W ceZ[b ijkZo _dlebl_d] j^[ WbaobWj_ed e\ *
m_j^ X[dpob Xhec_Z[ m^[h[ Wd Q&hWo YhoijWb ijhkYjkh[ e\ j^[
fheZkYj +H mWi eXjW_d[Z "?_]kh[ *# WdZ Yed#hc[Z j^[

h[]_ei[b[Yj_l_jo e\ j^[ h[WYj_ed' M^[ G&WbaobWj_ed m_j^ -&
c[j^enoX[dpob Y^beh_Z[ fheY[[Z[Z _d [nY[bb[dj o_[bZ% m_j^ j^[
fkh[ fheZkYj +I fh[Y_f_jWj_d] \hec j^[ h[WYj_ed c_njkh[
kdW_Z[Z' 9 AF;< += GFK [nf[h_c[dj Yed#hc[Z \ehcWj_ed
e\ j^[ G&X[dpobWj[Z fheZkYj4 j^[ if[Yjhkc i^em[Z W Yheii f[Wa
X[jm[[d A+ e\ j^[ gk_deb_ded[ h_d] ioij[c Wj " 2',+ ffc WdZ
j^[ c[j^ob[d[ YWhXed e\ j^[ X[dpob ]hekf Wj " ..'. ffc j^Wj
mekbZ dej X[ WffWh[dj ^WZ H&X[dpobWj_ed eYYkhh[Z'

M^[ $keheikb\edob "+J# WdZ cWb[_c_Z[ "+K# WdWbe]k[i e\
;J<9 Xej^ h[gk_h[Z fh[fWhWj_ed e\ j^[ h[gk_i_j[ ikXij_jkj[Z
X[dpob Xhec_Z[ fh[Ykhiehi "LY^[c[ *#' KWZ_YWb Xhec_dWj_ed e\
T&jebk[d[ikb\edob $keh_Z[ ]Wl[ W c_njkh[ e\ cede& WdZ
Z_Xhec_dWj[Z if[Y_[i% m_j^ j^[ \ehc[h ",# [Wi_bo _iebWj[Z Xo
Yebkcd Y^hecWje]hWf^o fh_eh je G&X[dpobWj_ed m_j^ * je o_[bZ
j^[ jWh][j $keheikb\edob WdWbe]k[ +J' Lodj^[i_i e\ *&"T&jebob#&
*5&fohheb[&+%.&Z_ed[ "-H# h[gk_h[Z W jme&ij[f c[j^eZebe]o

W\j[h j^[ h[WYj_ed e\ T&jebk_Z_d[ WdZ cWb[_Y Wd^oZh_Z[ h[ikbj[Z
_d j^[ kdYoYb_p[Z _dj[hc[Z_Wj[ -&ene&-&"T&jebobWc_de#Xkj&+&
[de_Y WY_Z "ijhkYjkh[ dej i^emd#' Lj_hh_d] m_j^ ieZ_kc WY[jWj[
_d WY[j_Y Wd^oZh_Z[ hWf_Zbo h[YoYb_p[Z j^[ ceb[Ykb[ je h[\ehc
j^[ cWb[_c_Z[ \kdYj_edWb_jo% j^[d hWZ_YWb Xhec_dWj_ed mWi
f[h\ehc[Z Wi fh[l_ekibo Z[iYh_X[Z je o_[bZ j^[ fh[Ykhieh -I%
\ebbem_d] Yebkcd Y^hecWje]hWf^o' ?_dWbbo% G&X[dpobWj_ed m_j^
* ]Wl[ j^[ jWh][j cWb[_c_Z[ WdWbe]k[ +K _d bem Xkj ik"Y_[dj
o_[bZ \eh Y^[c_YWb WdZ f^WhcWYebe]_YWb Y^WhWYj[h_pWj_ed'

M^[ XheceWY[jWc_Z[ "('# WdZ _iej^_eYoWdWj[ "((# WdW&
be]k[i e\ ;J<9 m[h[ Xej^ WYY[ii[Z l_W j^[ _dj[hc[Z_Wj[ 0'
M^_i YecfekdZ mWi iodj^[i_p[Z \hec j^[ -&ene&*%-&Z_^oZhe&
gk_deb_d[ Yeh[ _d j^h[[ ij[fi "LY^[c[ +#' G&;[dpobWj_ed m_j^
-&d_jheX[dpob Xhec_Z[ ".# mWi WY^_[l[Z _d ]eeZ o_[bZ Xo
[cfbeo_d] h[WYj_ed YedZ_j_edi [ijWXb_i^[Z _d LY^[c[ *'
K[ZkYj_ed e\ j^[ d_jhe \kdYj_edWb_jo je j^[ Wc_d[ m_j^ *)!
IZ(< kdZ[h W ^oZhe][d Wjceif^[h[ ]Wl[ / _d gkWdj_jWj_l[
o_[bZ' M^[ [ij[h iWfed_#YWj_ed YedZ_j_edi ekjb_d[Z _d LY^[c[ *
"* F E_HA"Wg#% MA?# m[h[ _dik"Y_[dj \eh [ij[h XedZ Yb[WlW][
e\ /% ^em[l[h% * F DHA"Wg# _d ,3* F[HA3A+H W!ehZ[Z
Yedl[hi_ed je j^[ jWh][j YWhXenob_Y WY_Z 0 _d [nY[bb[dj o_[bZ'

<eeb_d] e\ 0% jh_[j^obWc_d[ "M>9#% WdZ WY[jed_jh_b[ "9<G#
_d W Zho _Y[(WY[jed[ XWj^ "Wffhen_cWj[bo "1) $<# mWi h[gk_h[Z
fh_eh je WZZ_j_ed e\ XheceWY[job Xhec_Z[' 9bbem_d] j^[
h[WYj_ed c_njkh[ je mWhc je heec j[cf[hWjkh[ "KM# dWjkhWbbo
mWi Yh_j_YWb \eh eXjW_d_d] Yb[Wd Yedl[hi_ed je j^[ jWh][j
XheceWY[jWc_Z[ WdWbe]k[ ('% m^_Y^ fh[Y_f_jWj[Z \hec j^[
h[WYj_ed c_njkh[ WdZ h[gk_h[Z de \khj^[h fkh_#YWj_ed "LY^[c[
+#'

M^[ _iej^_eYoWdWj[ WdWbe]k[ (( mWi _iebWj[Z \ebbem_d]
h[WYj_ed e\ 0 m_j^ *%*!&j^_eYWhXedobZ__c_ZWpeb[ "M<=B# WdZ
YWjWboj_Y -&Z_c[j^obWc_defoh_Z_d[ "=F9I#% h[gk_h_d] edbo W
i_cfb[ eh]Wd_Y [njhWYj_ed je WjjW_d 72.! fkh_jo "LY^[c[ +#'

5F?MI?AKHKES# Me Wii[ii j^[ X_dZ_d] WYj_l_jo% T,AV<&
c[j^obiYefebWc_d[ "GFL# [gk_b_Xh_kc m^eb[ Y[bb X_dZ_d]
_dj[hWYj_edi X[jm[[d 9<^ WdZ [WY^ e\ ekh j[ij Wbbeij[h_Y b_]WdZi
";J<9% +J% +K% ('% WdZ ((# m[h[ YedZkYj[Z _d <AH Y[bbi
ijWXbo [nfh[ii_d] j^[ ^F* c9<^K "?_]kh[ +#' 9ffb_YWj_ed e\ Wd
Wbbeij[h_Y j[hdWho Yecfb[n ceZ[b je j^[i[ ZWjW Wbbem[Z ki je
[ij_cWj[ [WY^ b_]WdZ!i W"d_jo \eh j^[ \h[[ h[Y[fjeh "f8;#%
X_dZ_d] Yeef[hWj_l_jo m_j^ T,AVGFL "be] #TGFLV#% WdZ X_dZ_d]
Yeef[hWj_l_jo m_j^ 9<^ "be] #T9<^V# "MWXb[ *#'

Me Wii[ii \kdYj_edWb WYj_l_jo% >KD*(+ f^eif^ehobWj_ed WiiWoi
m[h[ f[h\ehc[Z _d <AH Y[bbi ijWXbo [nfh[ii_d] j^[ ^F*
c9<^K' M_c[ Yekhi[ WiiWoi m[h[ #hij f[h\ehc[Z je [ijWXb_i^
j^[ b[d]j^ e\ _dYkXWj_ed j_c[ h[gk_h[Z je c[Wikh[ j^[ f[Wa
f^eif^ehobWj[Z >KD*(+ h[ifedi[ \eh [WY^ j[ij YecfekdZ
"ZWjW dej i^emd#' <edY[djhWj_ed"h[ifedi[ Ykhl[i "<K<i#
m[h[ ikXi[gk[djbo YedijhkYj[Z ki_d] j^_i f[Wa j_c[ fe_dj je
[ij_cWj[ j^[ f><.) e\ [WY^ YecfekdZ WdZ je i[b[Yj W ik_jWXb[
YedY[djhWj_ed hWd][ \eh _dj[hWYj_ed ijkZ_[i m_j^ 9<^ "?_]kh[ ,%
MWXb[ *#' Bdj[hWYj_ed ijkZ_[i m[h[ YedZkYj[Z X[jm[[d 9<^ WdZ
[WY^ e\ ekh j[ij Wbbeij[h_Y b_]WdZi ";J<9% +J% +K% ('% WdZ ((#
"?_]kh[ ,#' 9ffb_YWj_ed e\ Wd ef[hWj_edWb ceZ[b e\ Wbbeij[h_ic
je j^[i[ ZWjW Wbbem[Z ki je [ij_cWj[ [WY^ b_]WdZ!i i_]dWb_d]
["YWYo "$;# WdZ j^[ YecX_d[Z X_dZ_d](WYj_lWj_ed Yeef[hWj_l_jo
"#!# "MWXb[ *#'

9i [nf[Yj[Z% ;J<9 [n^_X_j[Z W ceZ[ij c_YhecebWh W"d_jo
"8; 6 ,/ %F#% W ceZ[hWj[ fej[dYo "><.) 6 *0) dF#% WdZ
W]ed_ic _d _ji emd h_]^j "$; 6 */+# _d j^_i ioij[c' ;J<9
Z[cedijhWj[Z W l[ho ^_]^ Z[]h[[ e\ fei_j_l[ Yeef[hWj_l_jo m_j^
9<^ \ekdZ je X[ Zh_l[d fh[Zec_dWdjbo Xo X_dZ_d] "# 6 0.2#%
hWj^[h j^Wd \kdYj_edWb "! 6 0# Yeef[hWj_l_jo' BcfehjWdjbo% j^[

7PNYVL (& M^[hcWb [bb_fie_Z fbej \eh +H "[bb_fie_Zi Wh[ Wj j^[ +)!
fheXWX_b_jo b[l[b#'
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h[ikbji e\ j^[i[ X_dZ_d] WdZ \kdYj_edWb [nf[h_c[dji Yed#hc[Z
j^[ fh[i[hlWj_ed e\ Wbbeij[h_Y WYj_l_jo _d [WY^ e\ ekh \ekh ;J<9
WdWbe]k[i% Wbj^ek]^ j^[ _cfWYj ed _dZ_l_ZkWb fWhWc[j[hi lWh_[Z
WYheii j^[ i[j' Hkh h[ikbji ik]][ij j^Wj _dj[hWYj_ed e\ j^[ -&
c[j^eno ]hekf e\ ;J<9 m_j^ j^[ h[Y[fjeh _i Wd _cfehjWdj
\WYjeh _d j^[ b_]WdZ!i ^_]^ Z[]h[[ e\ fei_j_l[ X_dZ_d]
Yeef[hWj_l_jo m_j^ 9<^ Wi m[bb Wi _ji i_]dWb_d] ["YWYo'
BdjheZkYj_ed e\ j^[ $keheikb\edob ce_[jo "+J# Wff[Whi je
fh[i[hl[ j^_i Yh_j_YWb _dj[hWYj_ed4 be] #T9<^V WdZ be] $; lWbk[i
m[h[ dej i_]d_#YWdjbo Z_![h[dj \hec ;J<9' Aem[l[h% j^_i
_dj[hWYj_ed _i Yb[Whbo b[ii&\Wleh[Z Xo j^[ cWb[_c_Z[ "+K#%
XheceWY[jWc_Z[ "('#% WdZ _iej^_eYoWdWj[ "((# ce_[j_[i% Wi
[l_Z[dY[Z Xo j^[ i_]d_#YWdj h[ZkYj_ed _d j^[ be] #T9<^V lWbk[i
"T 5 )')))*# Wi m[bb Wi j^[ be] $; lWbk[i "T 5 )')*#' Bd YedjhWij%
j^[ W"d_jo "f8;# lWbk[i \eh j^[ cWb[_c_Z[ WdZ _iej^_eYoWdWj[
WdWbe]k[i m[h[ i_]d_#YWdjbo _cfhel[Z h[bWj_l[ je ;J<9 "T 5
)'))*# m^_b[ j^[ fej[dYo lWbk[i m[h[ kdW![Yj[Z'

Ih_eh je Wii[ii_d] j^[ WX_b_jo e\ ekh ;J<9 WdWbe]k[i je X_dZ
_hh[l[hi_Xbo% m[ YedZkYj[Z T,AVGFL iWjkhWj_ed m^eb[ Y[bb
X_dZ_d] WiiWoi _d <AH Y[bbi ijWXbo [nfh[ii_d] j^[ ^F* c9<^K
\ebbem_d] fh[_dYkXWj_ed m_j^ Xk![h% j^[ h[l[hi_Xb[ [dZe][deki
W]ed_ij% 9<^% eh j^[ ademd _hh[l[hi_Xb[ b_]WdZ% WY[jobY^eb_d[
ckijWhZ "9<^F#% W dedi[b[Yj_l[ ckiYWh_d_Y ehj^eij[h_Y
W]ed_ij% \eh m^_Y^ fhejeYebi Wh[ m[bb&[ijWXb_i^[Z',)%,2

M_c[ Yekhi[ [nf[h_c[dji m[h[ f[h\ehc[Z je Z[j[hc_d[ j^[
fh[_dYkXWj_ed j_c[ Wj ,0 $< d[Y[iiWho je eXi[hl[ Wj b[Wij .)!
h[Y[fjeh WbaobWj_ed "_hh[l[hi_Xb[ X_dZ_d]# Xo 9<^F Xkj m_j^ekj
eXi[hl_d] i_]d_#YWdj _dj[hdWb_pWj_ed Xo 9<^ "MWXb[ +% ?_]kh[
-#' ;ej^ h[Y[fjeh _dj[hdWb_pWj_ed WdZ h[Y[fjeh WbaobWj_ed mekbZ
X[ [nf[Yj[Z je cWd_\[ij Wi W Z[Yh[Wi[ _d 0cWn "jejWb h[Y[fjeh

Z[di_jo#% Zk[ je W h[ZkYj_ed _d Y[bb&ikh\WY[ h[Y[fjeh [nfh[ii_ed
eh Xo Yecf[j_j_ed X[jm[[d T,AVGFL WdZ 9<^F Wj j^[
ehj^eij[h_Y i_j[% h[if[Yj_l[bo' 9 a[o Wiikcfj_ed _d j^_i
[nf[h_c[dj _i j^Wj% _\ W ]_l[d _dYkXWj_ed j_c[ Ze[i dej _dZkY[
h[Y[fjeh _dj[hdWb_pWj_ed Xo 9<^% Wdo [![Yj eXi[hl[Z \ebbem_d]
j^[ iWc[ _dYkXWj_ed j_c[ m_j^ 9<^F _i b_a[bo j^[ h[ikbj e\
h[Y[fjeh WbaobWj_ed' Ge _dj[hdWb_pWj_ed mWi eXi[hl[Z \ebbem_d]
,) c_d fh[_dYkXWj_ed m_j^ 9<^% WdZ /)! h[Y[fjeh WbaobWj_ed
mWi eXi[hl[Z \ebbem_d] ,) c_d fh[_dYkXWj_ed m_j^ 9<^F'
A[dY[% j^_i j_c[ mWi i[b[Yj[Z Wi W ik_jWXb[ ijWhj_d] fe_dj \eh
fheX_d] j^[ _hh[l[hi_X_b_jo e\ ekh ;J<9 WdWbe]k[i' Bd Wffbo_d]
j^_i fhejeYeb je ekh [nf[h_c[dji m_j^ Wbbeij[h_Y b_]WdZi% _j
i^ekbZ X[ dej[Z j^Wj% hWj^[h j^Wd Z_h[Yj XbeYaWZ[ e\ j^[
hWZ_eb_]WdZ X_dZ_d] i_j[% m[ ^ofej^[i_p[Z j^Wj _hh[l[hi_Xb[
X_dZ_d] e\ ekh Wbbeij[h_Y b_]WdZi mekbZ ijWX_b_p[ W Yed\ehcWj_ed
e\ j^[ h[Y[fjeh j^Wj mekbZ X[ kd\WlehWXb[ \eh T,AVGFL
X_dZ_d]' A[dY[% m[ mekbZ [nf[Yj je i[[ W h[ZkYj_ed _d 0cWn Wi W
h[ikbj e\ ^_]^ _hh[l[hi_Xb[ d[]Wj_l[ Yeef[hWj_l_jo "MWXb[ *#%
hWj^[h j^Wd Z_h[Yj Yecf[j_j_ed'

Ge Y^Wd][ _d 0cWn mWi eXi[hl[Z \ebbem_d] ,) c_d
fh[_dYkXWj_ed m_j^ ;J<9 WdZ ikXi[gk[dj mWi^ekj "MWXb[ ,%
?_]kh[ .9%<#% _dZ_YWj_d] j^Wj j^[ b_]WdZ Ze[i dej YWki[ h[Y[fjeh
_dj[hdWb_pWj_ed Zkh_d] j^_i j_c[ f[h_eZ' Ih[_dYkXWj_ed m_j^
;J<9 _d j^[ fh[i[dY[ e\ 9<^ ]Wl[ W icWbb% dedi_]d_#YWdj
h[ZkYj_ed _d 0cWn% ik]][ij_d] j^Wj j^[ fei_j_l[ Yeef[hWj_l_jo
X[jm[[d j^[ jme ceb[Ykb[i fej[dj_Wbbo _dZkY[Z W icWbb Wcekdj
e\ h[Y[fjeh _dj[hdWb_pWj_ed dej eXi[hl[Z m_j^ [_j^[h YecfekdZ
Wbed[' M^_i ceZ[ij [![Yj Wbbem[Z ki je ^ofej^[i_p[ j^Wj Wdo
ikXijWdj_Wb h[ZkYj_ed _d 0cWn eXi[hl[Z m_j^ ekh fkjWj_l[
_hh[l[hi_Xb[ b_]WdZi mekbZ X[ ceij b_a[bo Zk[ je h[Y[fjeh

BJOLRL )& B]SXOLWPW TM 3@42 2SHQTNYLW (' HSK ((

K[W][dji WdZ YedZ_j_edi3 "W# -&d_jheX[dpob Xhec_Z[% =BI>9% 9<G% 1) $<% 01!4 "X# A+% *)! IZ(<% =F?% KM% 2,!4 "Y# * F DHA"Wg#% ,3*
F[HA3mWj[h% 1) $<% 1+!4 "Z# XheceWY[job Xhec_Z[% M>9% 9<G% "1) $<"KM% 0-!4 "[# *%*!&j^_eYWhXedobZ__c_ZWpeb[% =F9I% Zho =<F% KM% 2/!'
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WbaobWj_ed WdZ dej h[Y[fjeh _dj[hdWb_pWj_ed' Ge i_]d_#YWdj
h[ZkYj_edi _d 0cWn m[h[ eXi[hl[Z \ebbem_d] fh[_dYkXWj_ed m_j^
+J% +K% WdZ (' "ZWjW dej i^emd#% ^em[l[h% m[ eXi[hl[Z W
i_]d_#YWdj h[ZkYj_ed _d 0cWn \ebbem_d] fh[_dYkXWj_ed m_j^ j^[
_iej^_eYoWdWj[ WdWbe]k[ (( "MWXb[ ,% ?_]kh[ .;%=#' M^_hjo
c_dkj[i fh[_dYkXWj_ed e\ (( _d j^[ fh[i[dY[ e\ 9<^ h[ikbj[Z _d

W \khj^[h h[ZkYj_ed _d 0cWn' M^_i _i ceij b_a[bo Zk[ je j^[
fei_j_l[ Yeef[hWj_l_jo X[jm[[d j^[ jme ceb[Ykb[i \WY_b_jWj_d]
WZZ_j_edWb X_dZ_d] WdZ h[Y[fjeh WbaobWj_ed Xo (( j^Wd m^[d
fh[_dYkXWj[Z Wbed[' Aem[l[h% ]_l[d ekh eXi[hlWj_edi m_j^
;J<9 WdZ 9<^% _j _i Wbie feii_Xb[ j^Wj h[Y[fjeh _dj[hdWb_pWj_ed
cWo X[ Yedjh_Xkj_d] je j^_i h[ZkYj_ed _d 0cWn je iec[ [nj[dj'

7PNYVL )& I^WhcWYebe]_YWb Y^WhWYj[h_pWj_ed e\ ;J<9 WdZ j^[ fkjWj_l[ _hh[l[hi_Xb[ WdWbe]k[i _d hWZ_eb_]WdZ Yecf[j_j_ed m^eb[ Y[bb X_dZ_d] WiiWoi'
"9"># KWZ_eb_]WdZ Yecf[j_j_ed X_dZ_d] [nf[h_c[dji f[h\ehc[Z _d ^F* c9<^K&[nfh[ii_d] <AH Y[bbi _d j^[ fh[i[dY[ e\ W 8= YedY[djhWj_ed e\
hWZ_ebWX[b[Z ehj^eij[h_Y WdjW]ed_ij T,AVGFL ")'* dF#% _dYh[Wi_d] YedY[djhWj_edi e\ 9<^ m_j^ eh m_j^ekj _dYh[Wi_d] YedY[djhWj_edi e\ ;J<9 "9#%
+J ";#% +K "<#% (' "=#% eh (( ">#' OWbk[i h[fh[i[dj j^[ c[Wd % L>F \hec Wj b[Wij j^h[[ je \ekh [nf[h_c[dji f[h\ehc[Z _d Zkfb_YWj['

CHIQL (& CLVSHV] 4TRUQL\ <TKLQ ?HVHRLXLVW MTV XOL 3PSKPSN 9SXLVHJXPTS ILX[LLS F*8G=<B$ 24O$ HSK 6HJO 2QQTWXLVPJ ;PNHSK$
HSK XOL >ULVHXPTSHQ <TKLQ TM 2QQTWXLVPWR 7YSJXPTSHQ ?HVHRLXLVW MTV XOL 2JXPZPX] TM 6HJO 2QQTWXLVPJ ;PNHSK 2QTSL HSK PS XOL
?VLWLSJL TM 2JLX]QJOTQPSL "24O#

;J<9 +J +K (' ((

f8; -'-- % )')0 ,'20 % )'). .')2 % )')- -'0+ % )'*- .'++ % )')-

be] #TGFLV ",'))! ",'))! ",'))! ")')/ % )')* ",'))!

be] #T9<^V +'11 % )'** +'// % )')2 *'-/ % )'** *'+2 % )')2 *'+/ % )'*,

#T9<^V 0.2 -.0 +2 *2 *1

f><.) /'00 % )')0 /'.) % )')2 /',1 % )'*+ .'1) % )'*) /'-* % )'**

be] $; +'+* % )')1 *'02 % )',. *'*) % )')/ *')- % )')0 )'1, % )')-

$; */+ /+ *, ** 0

be] #! ,'0* % )'*1 ,'/+ % )'+* *'2* % )'*0 +'*. % )'*1 *',, % )'+/

be] ! "!# )'1, "0# )'2/ "2# )'-. ",# )'10 "0# )')0 "*#

>ij_cWj[Z fWhWc[j[h lWbk[i h[fh[i[dj j^[ c[Wd % L>F \hec Wj b[Wij j^h[[ je \ekh [nf[h_c[dji f[h\ehc[Z _d Zkfb_YWj[' G[]Wj_l[ be]Wh_j^c e\ j^[
[gk_b_Xh_kc Z_iieY_Wj_ed YedijWdj e\ j^[ Wbbeij[h_Y b_]WdZ' Ee]Wh_j^c e\ j^[ X_dZ_d] Yeef[hWj_l_jo \WYjeh X[jm[[d T,AVGFL WdZ j^[ Wbbeij[h_Y b_]WdZ4
! Z[dej[i m^[d j^[ fWhWc[j[h mWi YedijhW_d[Z je Wd WhX_jhWho bem lWbk[ Yedi_ij[dj m_j^ l[ho ^_]^ d[]Wj_l[ Yeef[hWj_l_jo X[jm[[d j^[ Wbbeij[h_Y b_]WdZ
WdZ j^[ hWZ_eb_]WdZ' Ee]Wh_j^c e\ j^[ X_dZ_d] Yeef[hWj_l_jo \WYjeh X[jm[[d 9<^ WdZ j^[ Wbbeij[h_Y b_]WdZ' f8; lWbk[ mWi #n[Z je j^Wj [ij_cWj[Z \eh
[WY^ b_]WdZ _d m^eb[ Y[bb X_dZ_d] [nf[h_c[dji' G[]Wj_l[ be]Wh_j^c e\ j^[ b_]WdZ YedY[djhWj_ed j^Wj fheZkY[i ^Wb\ j^[ cWn_cWb h[ifedi[' Ee]Wh_j^c
e\ j^[ ef[hWj_edWb ["YWYo fWhWc[j[h e\ j^[ b_]WdZ' Ee]Wh_j^c e\ j^[ fheZkYj e\ j^[ X_dZ_d] WdZ WYj_lWj_ed Yeef[hWj_l_jo \WYjehi X[jm[[d 9<^ WdZ
j^[ Wbbeij[h_Y b_]WdZ' Ee]Wh_j^c "WdZ Wdj_be]Wh_j^c# e\ j^[ WYj_lWj_ed Yeef[hWj_l_jo \WYjeh X[jm[[d 9<^ WdZ j^[ Wbbeij[h_Y b_]WdZ "Z[h_l[Z Xo #n_d]
j^[ X_dZ_d] Yeef[hWj_l_jo lWbk[ je j^Wj [ij_cWj[Z \eh [WY^ b_]WdZ _d m^eb[ Y[bb X_dZ_d] [nf[h_c[dji "be] #T9<^V##'
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T,AVGFL iWjkhWj_ed hWZ_eb_]WdZ X_dZ_d] [nf[h_c[dji m_j^
,) c_d fh[_dYkXWj_ed e\ 9<^% 9<^F% ;J<9 "%9<^# WdZ ((
"%9<^# m[h[ h[f[Wj[Z _d <AH Y[bb c[cXhWd[i ijWXbo
[nfh[ii_d] j^[ ^F* c9<^K je [b_c_dWj[ j^[ feii_X_b_jo e\
eXi[hl_d] h[Y[fjeh _dj[hdWb_pWj_ed WdZ% ^[dY[% WiY[hjW_d m^[j^[h
j^[ h[ZkYj_ed _d 0cWn eXi[hl[Z _d j^[ m^eb[ Y[bb X_dZ_d]
[nf[h_c[dji mWi _dZ[[Z j^[ h[ikbj e\ h[Y[fjeh WbaobWj_ed'
>dYekhW]_d]bo% m[ ij_bb eXi[hl[Z de Y^Wd][ _d 0cWn \ebbem_d]
fh[_dYkXWj_ed m_j^ ;J<9 Xkj W i_]d_#YWdj h[ZkYj_ed _d 0cWn

\ebbem_d] fh[_dYkXWj_ed m_j^ (( "%9<^#% YedYbki_l[bo
Yed#hc_d] j^Wj (( _i X_dZ_d] _hh[l[hi_Xbo je j^[ F* c9<^K
"MWXb[ ,% ?_]kh[ /#'

! (43(1;8.438

A[h[_d m[ h[fehj j^[ Z[l[befc[dj e\ Wd _hh[l[hi_Xb[ Wbbeij[h_Y
b_]WdZ \eh W @I<K% j^[ F* c9<^K' ?ekh WdWbe]k[i e\ j^[

^_]^bo i[b[Yj_l[ fei_j_l[ Wbbeij[h_Y ceZkbWjeh ;J<9 m[h[
iodj^[i_p[Z% _dYehfehWj_d] Z_![h[dj h[WYj_l[ \kdYj_edWb_j_[i
YWfWXb[ e\ \ehc_d] W YelWb[dj XedZ m_j^ j^[ h[Y[fjeh3
$keheikb\edob "+J#% cWb[_c_Z[ "+K#% XheceWY[jWc_Z[ "('#
WdZ _iej^_eYoWdWj[ "((#' M^[ f^WhcWYebe]_YWb fhe#b[ e\ ;J<9
mWi fh[i[hl[Z% j^ek]^ je lWho_d] [nj[dji% _d Wbb \ekh WdWbe]k[i4
j^[o m[h[ WXb[ je X_dZ je "f8;# WdZ WYj_lWj[ "$;# j^[ F*

c9<^K WdZ i^em[Z fei_j_l[ X_dZ_d] "## WdZ \kdYj_edWb "!#
Yeef[hWj_l_jo m_j^ j^[ [dZe][deki d[khejhWdic_jj[h WdZ
ehj^eij[h_Y W]ed_ij 9<^ _d <AH Y[bbi ijWXbo [nfh[ii_d] j^[
h[Y[fjeh e\ _dj[h[ij'

LWjkhWj_ed hWZ_eb_]WdZ X_dZ_d] [nf[h_c[dji Z[cedijhWj[Z
j^Wj ,) c_d _dYkXWj_ed e\ (( m_j^ F* c9<^K&[nfh[ii_d] Y[bb
c[cXhWd[i h[ikbj[Z _d W .)! h[ZkYj_ed _d j^[ jejWb Z[j[YjWXb[
h[Y[fjeh Z[di_jo "0cWn#' M^_i _i _dZ_YWj_l[ e\ _hh[l[hi_Xb[
dedYecf[j_j_l[ XbeYaWZ[ e\ fh[l_ekibo WlW_bWXb[ X_dZ_d] i_j[i
Xo ^_]^ d[]Wj_l[ Yeef[hWj_l_jo X[jm[[d (( WdZ j^[ hWZ_eb_]WdZ
T,AVGFL'

MWa[d je][j^[h% m[ Yed#hc j^Wj (( _i b_a[bo X_dZ_d]
_hh[l[hi_Xbo je Wd Wbbeij[h_Y i_j[ e\ j^[ F* c9<^K% ik]][ij_d]
j^[ fh[i[dY[ e\ W dkYb[ef^_b_Y Wc_de WY_Z h[i_Zk[ m_j^_d j^_i
Wbbeij[h_Y ZecW_d' M^_i b_]WdZ cWo X[ [cfbeo[Z _d YhoijWbbe&
]hWf^_Y ijkZ_[i je ]W_d \khj^[h ijhkYjkhWb _di_]^j _dje j^[ ;J<9
X_dZ_d] i_j[' 9bj[hdWj_l[bo% j^_i b_]WdZ cWo Wbie X[ ki[Z Wi W
Y^[c_YWb fheX[ _d fhej[ec_Yi ijkZ_[i je _Z[dj_\o j^[ _dj[hWYj_d]

7PNYVL *& I^WhcWYebe]_YWb Y^WhWYj[h_pWj_ed e\ ;J<9 WdZ j^[ fkjWj_l[ _hh[l[hi_Xb[ WdWbe]k[i _d >KD*(+ f^eif^ehobWj_ed WiiWoi' "9"?# >KD*(+
f^eif^ehobWj_ed [nf[h_c[dji f[h\ehc[Z _d ^F* c9<^K&[nfh[ii_d] <AH Y[bbi' "9# BdYh[Wi_d] YedY[djhWj_edi e\ 9<^% ;J<9% +J% +K% ('% WdZ ((
Wbed[' ";"?# BdYh[Wi_d] YedY[djhWj_edi e\ 9<^ m_j^ eh m_j^ekj _dYh[Wi_d] YedY[djhWj_edi e\ ;J<9 ";#% +J "<#% +K "=#% (' ">#% eh (( "?#' OWbk[i
h[fh[i[dj j^[ c[Wd % L>F \hec Wj b[Wij j^h[[ je \ekh [nf[h_c[dji f[h\ehc[Z _d Zkfb_YWj['

CHIQL )& !RH\ "! DLOPJQL# DHQYLW "CTXHQ ALJLUXTV 5LSWPX]#
7TQQT[PSN 5P!LVLSX ?VL%PSJYIHXPTS CPRLW TM <( R24OA%
6\UVLWWPSN 4LQQW [PXO DLOPJQL$ 24O$ TV 24O<

. c_d *) c_d *. c_d +) c_d ,) c_d

l[^_Yb[ 22'10 22'10 22'10 22'10 22'10

9<^ 21'/* *))'-, 21',) 11',. 2.'-,

9<^F 1-'1* 02'+) .1'-2 .)',+ ,1'+.

/KPMJ?H KD 2CBGAGJ?H (FCIGNOMS )<>4/61

0@"094"9<2#%$"%$&%#57'$$''(- " 5% 7DC% .GDJ% ,,,,! ,,,! ,,,",,,+

52



Wc_de WY_Z h[i_Zk[+2 m^_Y^ cWo ikXi[gk[djbo _d\ehc ceb[YkbWh
ceZ[b_d] e\ j^[ X_dZ_d] i_j[' M^_i b_]WdZ cWo Wbie i[hl[ Wi W
j[cfbWj[ \eh j^[ Z[i_]d e\ del[b $keh[iY[dj _hh[l[hi_Xb[
Wbbeij[h_Y b_]WdZi \eh j^[ F* c9<^K' ?khj^[hceh[% (( cWo
W_Z YbWii_#YWj_ed e\ \ehj^Yec_d] ehj^eij[h_Y WdZ Wbbeij[h_Y
b_]WdZi Wj j^[ F* c9<^K,) WdZ cWo fhel[ ki[\kb _d [nWc_d_d]
j^[ [![Yji e\ fhebed][Z F* c9<^K Wbbeij[h_Y i_j[ eYYkfWj_ed'
?_dWbbo% m[ feijkbWj[ j^Wj (( cWo "beYa# j^[ F* c9<^K _d W
Z_ij_dYj Yed\ehcWj_ed% j^[h[Xo Wbbem_d] ki je Xk_bZ W
f^WhcWYebe]_YWb #d][hfh_dj eh "Wbbeij[h_Y f^[dejof[# ki_d]
Z_![h[dj YbWii[i e\ ehj^eij[h_Y b_]WdZ WdZ Z_![h[dj \kdYj_edWb
WiiWo fWj^mWoi% fkhik_d] Yed\ehcWj_ed&if[Y_#Y f^WhcWYebe]o'

! *>5*7.2*39&1 8*(9.43

(FCIGNOMS# 9bb cWj[h_Wbi m[h[ h[W][dj ]hWZ[ WdZ fkhY^Wi[Z
Yecc[hY_Wbbo \hec L_]cW&9bZh_Y^ eh FWjh_n LY_[dj_#Y' 9d^oZheki
iebl[dji m[h[ eXjW_d[Z \hec W F;hWkd F; LIL&1)) iebl[dj
fkh_#YWj_ed ioij[c' 9dWboj_YWb j^_d bWo[h Y^hecWje]hWf^o "ME<# mWi
f[h\ehc[Z ed L_b_YW @[b /) ?+.- fh[YeWj[Z fbWj[i ")'+. cc% F[hYa
9KM ...-# WdZ l_ikWb_p[Z Xo kbjhWl_eb[j b_]^j% _eZ_d[ eh d_d^oZh_d Wi
d[Y[iiWho' L_b_YW ][b /) "?bkaW# mWi ki[Z \eh i_b_YW ][b $Wi^
Y^hecWje]hWf^o'

F[bj_d] fe_dji "cf# m[h[ Z[j[hc_d[Z ed W F[jjb[h Meb[Ze FI.)
c[bj_d] fe_dj ioij[c'

*A GFK if[YjhW m[h[ hekj_d[bo h[YehZ[Z Wj -)) FAp ki_d] W
;hk!a[h 9lWdY[bb NbjhWi^_[bZ Ibki if[Yjhec[j[h [gk_ff[Z m_j^ W L_b_Yed

@hWf^_Yi mehaijWj_ed' <^[c_YWb i^_\ji ""A# \eh Wbb *A GFK if[YjhW Wh[
h[fehj[Z _d fWhji f[h c_bb_ed "ffc# ki_d] j^[ Y[dj[h f[Wa e\ j^[
Z[kj[hWj[Z iebl[dj Y^[c_YWb i^_\j Wi j^[ h[\[h[dY[3 <=<b, "0'+/# WdZ
=FLH&I/ "+'.)#'-) >WY^ h[iedWdY[ mWi Wii_]d[Z WYYehZ_d] je j^[
\ebbem_d] Yedl[dj_ed3 Y^[c_YWb i^_\j ""# "ckbj_fb_Y_jo% Yekfb_d]
YedijWdj"i# _d Ap% WdZ dkcX[h e\ fhejedi#' <ekfb_d] YedijWdji "7#
Wh[ h[fehj[Z je j^[ d[Wh[ij )'. Ap' Bd h[fehj_d] if[YjhWb ZWjW% j^[
\ebbem_d] WXXh[l_Wj_edi ^Wl[ X[[d ki[Z3 i% i_d]b[j4 Z% ZekXb[j4 j% jh_fb[j4
g% gkWhj[j4 f% f[dj[j4 c% ckbj_fb[j4 Xh% XheWZ4 Wff% WffWh[dj4 Wi m[bb Wi
YecX_dWj_edi e\ j^[i[ m^[h[ Wffhefh_Wj['

*,< GFK if[YjhW m[h[ hekj_d[bo h[YehZ[Z Wj *)) FAp ki_d] W
;hk!a[h 9lWdY[ -)) NbjhW L^_[bZ Ibki if[Yjhec[j[h [gk_ff[Z m_j^ W
L_b_Yed @hWf^_Yi mehaijWj_ed' <^[c_YWb i^_\ji ""<# \eh Wbb *,< GFK
if[YjhW Wh[ h[fehj[Z _d fWhji f[h c_bb_ed "ffc#% ki_d] j^[ Y[dj[h f[Wa
e\ j^[ Z[kj[hWj[Z iebl[dj Y^[c_YWb i^_\j Wi j^[ h[\[h[dY[3 <=<b,
"00'*/# WdZ =FLH&I/ ",2'.+#'-) <ekfb_d] je $keh_d[ "*2?# _i
h[fehj[Z Wi *7<?%

+7<?%
,7<?% WdZ -7<? je j^[ d[Wh[ij Ap'-*

ALJ<% AF;<% WdZ <HLR if[YjhW m[h[ eXjW_d[Z ki_d] j^[
ijWdZWhZ ;hk!a[h fkbi[ i[gk[dY[ je Wii_ij m_j^ ijhkYjkhWb Wii_]dc[dj e\
j^[ YecfekdZi'

Eem h[iebkj_ed cWii if[Yjhec[jho "EKFL# WdWboi[i m[h[ h[YehZ[Z
_d j^[ if[Y_#[Z _ed ceZ[ ki_d] W F_YhecWii IbWj\ehc BB i_d]b[
gkWZhefeb[ cWii if[Yjhec[j[h _d WY[jed_jh_b[3mWj[h "*3*# Wj W Yed[
lebjW][ e\ +) O' M^[ fh_dY_fb[ _edi "Q(]# Wh[ h[fehj[Z' A_]^
h[iebkj_ed cWii if[Yjhec[jho "AKFL# WdWboi[i m[h[ h[YehZ[Z _d j^[
if[Y_#[Z _ed ceZ[ ki_d] W E<M Ih[c_[h Q> MH? cWii if[Yjhec[j[h
Yekfb[Z je +02. 9bb_WdY[ i[fWhWj_edi ceZkb[ Wj Yed[ lebjW][i e\ -. O
">LB$# WdZ /) O ">LB"#'

9dWboj_YWb h[l[hi[&f^Wi[ ^_]^ f[h\ehcWdY[ b_gk_Z Y^hecWje]hWf^o
"AIE<# mWi f[h\ehc[Z ed W PWj[hi AIE< ioij[c ki_d] W
I^[dec[d[n EkdW <1 "+# *)) r Yebkcd "*.) cc & -'/ cc% .
%c# WdZ W X_dWho iebl[dj ioij[c4 iebl[dj 9% )'*! M?9(A+H4 iebl[dj
;% )'*! M?9(1)! F[HA(A+H' BieYhWj_Y [bkj_ed mWi YWhh_[Z ekj
ki_d] j^[ \ebbem_d] fhejeYeb "j_c[% ! iebl[dj 9% ! iebl[dj ;#3 ) c_d%
*))% )4 *) c_d% +)% 1)4 ** c_d% +)% 1)4 *+ c_d% *))% )4 +) c_d% *))% )4
Wj W $em hWj[ e\ *') cE(c_d ced_jeh[Z Wj +.- dc ki_d] W PWj[hi 22/
f^ejeZ_eZ[ WhhWo Z[j[Yjeh'

7PNYVL +& I^WhcWYebe]_YWb Y^WhWYj[h_pWj_ed e\ 9<^ WdZ 9<^F _d hWZ_eb_]WdZ iWjkhWj_ed m^eb[ Y[bb X_dZ_d] WiiWoi' "9"=# KWZ_eb_]WdZ iWjkhWj_ed
X_dZ_d] [nf[h_c[dji f[h\ehc[Z _d ^F* c9<^K&[nfh[ii_d] <AH Y[bbi _d j^[ fh[i[dY[ e\ _dYh[Wi_d] YedY[djhWj_edi e\ hWZ_ebWX[b[Z ehj^eij[h_Y
WdjW]ed_ij T,AVGFL' "9# Ih[_dYkXWj_ed m_j^ l[^_Yb[ eh 9<^ \eh _dYh[Wi_d] b[d]j^i e\ j_c[' ";#' Ih[_dYkXWj_ed m_j^ l[^_Yb[ eh 9<^F \eh _dYh[Wi_d]
b[d]j^i e\ j_c[' "<"=# 0cWn "! l[^_Yb[# XWh ]hWf^i m^[h[ lWbk[i i_]d_#YWdjbo Z_![h[dj \hec O[^_Yb[ Wh[ _dZ_YWj[Z Xo Wd ! "m^[h[ ! 6 T 5)').% !! 6
T 5)')*% !!! 6 T 5)'))*% WdZ !!!! 6 T 5)')))*#' OWbk[i h[fh[i[dj j^[ c[Wd % L>F \hec j^h[[ [nf[h_c[dji f[h\ehc[Z _d Zkfb_YWj['

CHIQL *& !RH\ "! DLOPJQL# DHQYLW "CTXHQ ALJLUXTV 5LSWPX]#
7TQQT[PSN *' RPS ?VL%PSJYIHXPTS TM 6PXOLV <( R24OA%
6\UVLWWPSN EOTQL 4LQQW TV <( R24OA%6\UVLWWPSN 4LQQ
<LRIVHSLW [PXO DLOPJQL$ 3@42 "!24O#$ TV (( "!24O#

l[^_Yb[ ;J<9 ;J<9 $ 9<^ (( (( $ 9<^

m^eb[ Y[bbi 22'++ *)0')/ 11'-2 /-'/0 ,/'0.

c[cXhWd[i *))')) 2)'02 2*'-+ -2'2/ ,,'0*
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E_gk_Z Y^hecWje]hWf^o"cWii if[Yjhec[jho "E<FL# mWi f[h&

\ehc[Z ed Wd 9]_b[dj *+)) i[h_[i Yekfb[Z je j^[ /*+) gkWZhkfeb[

cWii if[Yjhec[j[h' >bkj_ed mWi Wbie ced_jeh[Z Wj +.- dc'

<^WhWYj[h_pWj_ed h[gk_h[c[dji \eh _dj[hc[Z_Wj[ YecfekdZi m[h[

i[j Wi cf% *A GFK% *,< GFK% EKFL "eh E<FL _\ kdWjjW_dWXb[#% WdZ

AIE< "+.- dc# eh E<FL fkh_jo'

<^WhWYj[h_pWj_ed h[gk_h[c[dji \eh #dWb YecfekdZi m[h[ i[j Wi cf%
*A GFK% *,< GFK% EKFL% AKFL% WdZ AIE< "+.- WdZ +*- dc#

fkh_jo 72.!'
/HDQGTI ($!!;GDKTI@JHKL"JDQGTIDKD"J@ILK@QD !""% 9d_b_d[ "2'1)

cE% *)0 cceb# WdZ Z_[j^ob[j^enoc[j^ob[d[ cWbedWj[ "+*'0) cE% *)0

cceb# m[h[ ioh_d][Z _dje Wd K;? WdZ ^[Wj[Z Wj *+) $< \eh - ^' M^[
h[WYj_ed c_njkh[ mWi h[cel[Z \hec j^[ ^[Wj% +) cE e\ YebZ f[jheb[kc

7PNYVL ,& I^WhcWYebe]_YWb Y^WhWYj[h_pWj_ed e\ ;J<9 WdZ (( _d hWZ_eb_]WdZ iWjkhWj_ed m^eb[ Y[bb X_dZ_d] WiiWoi' "9"=# KWZ_eb_]WdZ iWjkhWj_ed
X_dZ_d] [nf[h_c[dji f[h\ehc[Z _d ^F* c9<^K&[nfh[ii_d] <AH Y[bbi _d j^[ fh[i[dY[ e\ _dYh[Wi_d] YedY[djhWj_edi e\ hWZ_ebWX[b[Z ehj^eij[h_Y
WdjW]ed_ij T,AVGFL' "9# ,) c_d fh[_dYkXWj_ed m_j^ l[^_Yb[% ;J<9% eh ;J<9 $ 9<^' ";# ,) c_d fh[_dYkXWj_ed m_j^ l[^_Yb[% ((% eh (( $ 9<^'
"<"=# 0cWn "! l[^_Yb[# XWh ]hWf^i m^[h[ lWbk[i i_]d_#YWdjbo Z_![h[dj \hec O[^_Yb[ Wh[ _dZ_YWj[Z Xo Wd ! "m^[h[ ! 6 T 5)').% !! 6 T 5)')*% !!! 6 T
5)'))* WdZ !!!! 6 T 5)')))*#' OWbk[i h[fh[i[dj j^[ c[Wd % L>F \hec Wj b[Wij j^h[[ je \ekh [nf[h_c[dji f[h\ehc[Z _d Zkfb_YWj['

7PNYVL -& I^WhcWYebe]_YWb Y^WhWYj[h_pWj_ed e\ ;J<9 WdZ (( _d hWZ_eb_]WdZ iWjkhWj_ed c[cXhWd[ X_dZ_d] WiiWoi' "9"=# KWZ_eb_]WdZ iWjkhWj_ed
X_dZ_d] [nf[h_c[dji f[h\ehc[Z _d ^F* c9<^K&[nfh[ii_d] <AH Y[bb c[cXhWd[i _d j^[ fh[i[dY[ e\ _dYh[Wi_d] YedY[djhWj_edi e\ hWZ_ebWX[b[Z
ehj^eij[h_Y WdjW]ed_ij T,AVGFL' "9# ,) c_d fh[_dYkXWj_ed m_j^ l[^_Yb[% ;J<9% eh ;J<9 $ 9<^' ";# ,) c_d fh[_dYkXWj_ed m_j^ l[^_Yb[% ((% eh ((
$ 9<^' "<"=# 0cWn "! l[^_Yb[# XWh ]hWf^i m^[h[ lWbk[i i_]d_#YWdjbo Z_![h[dj \hec l[^_Yb[ Wh[ _dZ_YWj[Z Xo Wd ! "m^[h[ ! 6 T 5)').% !! 6 T 5)')*%
!!! 6 T 5)'))*% WdZ !!!! 6 T 5)')))*#' OWbk[i h[fh[i[dj j^[ c[Wd % L>F \hec j^h[[ [nf[h_c[dji f[h\ehc[Z _d Zkfb_YWj['
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if_h_ji WZZ[Z WdZ j^[ $Wia Yeeb[Z ed Wd _Y[ XWj^ \eh ,) c_d' M^[
o[bbem YhoijWbi j^Wj \ehc[Z m[h[ jhWdi\[hh[Z je W Yed_YWb $Wia WdZ
ied_YWj[Z "_d icWbb XWjY^[i# _d YebZ f[jheb[kc if_h_ji \eh +", c_d'
M^[ jWh][j YecfekdZ mWi eXjW_d[Z Wi fWb[ o[bbem"m^_j[ YhoijWbi
\ebbem_d] lWYkkc #bjhWj_ed WdZ WZZ_j_edWb mWi^[i m_j^ f[jheb[kc
if_h_ji "+,'. ]% 1,!#4 cf -,"-- $<' "A "<=<b,# **')+ "Xh Z% 7 6 *,'.
Ap% *A#% 1'.. "Z% 7 6 *,'. Ap% *A#% 0',2 "Wff j% 7 6 1') Ap% +A#% 0'+*"

0'*+ "c% ,A#% -',, "g% 7 6 0') Ap% +A#% -'+0 "g% 7 6 0') Ap% +A#% *'-)
"j% 7 6 0') Ap% ,A#% *',. "j% 7 6 0') Ap% ,A#4 "< "<=<b,# */2'+% */.'0%
*.*'2% *,2'-% *+2'1% *+.')% **0'+% 2,'/% /)'-% /)'*% *-'-% *-',' Q(]
EKFL "MH? >L$# TFAV$ +/-',' AIE<3 WK 6 *)'/0 c_d% fkh_jo 6
20',!

0QGTI *$9SL$'#*$CHGTCOLNRHKLIHKD$)$B@OALSTI@QD !#"% IheY[Zkh[ *
"Z_f^[dob [j^[h#3 =_f^[dob [j^[h "1 cE# mWi ^[Wj[Z je ++) $< _d W
icWbb X[Wa[h Z_h[Yjbo fbWY[Z ed j^[ ^ej fbWj[' =_[j^ob +&
""f^[dobWc_de#c[j^ob[d[#cWbedWj[ "(# "*')) ]% ,'1) cceb# mWi
WZZ[Z WdZ j^[ h[WYj_ed c_njkh[ ^[Wj[Z% kdYel[h[Z% \eh +) c_d' M^[
X[Wa[h mWi h[cel[Z \hec j^[ ^[Wj WdZ Wbbem[Z je Yeeb je KM%
h[ikbj_d] _d fheZkYj \ehcWj_ed WdZ Wbceij jejWb ieb_Z_#YWj_ed e\ j^[
h[WYj_ed c_njkh[' M^[ jWh][j YecfekdZ mWi _iebWj[Z Wi W ]hWo"m^_j[
femZ[h Xo lWYkkc #bjhWj_ed WdZ Yef_eki mWi^_d] m_j^ YebZ f[jheb[kc
if_h_ji ",2. c]% -1!#' IheY[Zkh[ + ">Wjed!i h[W][dj#3 =_[j^ob +&
""f^[dobWc_de#c[j^ob[d[#cWbedWj[ "(# "+,'. ]% 12'* cceb# WdZ
>Wjed!i h[W][dj "*3*) m(m f^eif^ehki f[djen_Z[ iebkj_ed _d
c[j^Wd[ikb\ed_Y WY_Z% 1) cE# m[h[ ij_hh[Z Wj *)) $< \eh ,'. ^' M^[
h[WYj_ed c_njkh[ mWi Yeeb[Z je KM X[\eh[ X[_d] ibembo fekh_d] _dje
iWjkhWj[Z ieZ_kc X_YWhXedWj[' M^[ fh[Y_f_jWj[Z fheZkYj mWi Yebb[Yj[Z
Wi Wd ehWd]["o[bbem femZ[h Xo lWYkkc #bjhWj_ed WdZ mWi^[Z
Yef_ekibo m_j^ YebZ f[jheb[kc if_h_ji "*2') ]% gkWdj_jWj_l[#4 cf +0*"

+0, $<' "A "=FLH&I/# 1'/, "i% *A#% 1'+. "ZZ% 7 6 1')% *'. Ap% *A#%
0'02 "ZZZ% 7 6 1'.% 0')% *'. Ap% *A#% 0'0* "ZZ% 7 6 1'.% *') Ap% *A#% 0'.)
"ZZZ% 7 6 1')% 0')% *') Ap% *A#% -',* "g% 7 6 0') Ap% +A#% *',0 "j% 7 6 0')
Ap% ,A#' "< "=FLH&I/# *0,'-% */-'2% *--'1% *,2')% *,+',% *+0',%
*+.'/% *+-'/% **1'0% **)')% .2'.% *-'-' Q(] EKFL "MH? >L$# TFAV$

+*1'+' AIE<3 WK 6 /'/* c_d% fkh_jo 6 21'1!
*$9SL$'#*$CHGTCOL$NRHKLIHKD$)$B@OALSTIHB ,BHC !$"% >j^ob -&ene&

*%-&Z_^oZhegk_deb_d[&,&YWhXenobWj[ ")# ".)) c]% +',) cceb# WdZ
MA? "*) cE# m[h[ Xhek]^j je ) $< _d Wd _Y[ XWj^' 9 iebkj_ed e\
Wgk[eki * F E_HA"Wg# "-'/) cE% -'/) cceb# mWi WZZ[Z Zhefm_i[
m^_b[ ij_hh_d]% WdZ j^[d j^[ h[WYj_ed c_njkh[ mWi ^[Wj[Z Wj 1) $< \eh
+- ^' ?ebbem_d] WZZ_j_ed e\ [nY[ii Wgk[eki * F A<b"Wg#% j^[ jWh][j
ceb[Ykb[ fh[Y_f_jWj[Z ekj WdZ mWi _iebWj[Z Wi Wd e!&m^_j[ femZ[h Xo
lWYkkc #bjhWj_ed% mWi^[Z m_j^ Z_ij_bb[Z mWj[h je h[cel[ j^[ h[i_ZkWb
WY_Z% WdZ j^[d Zh_[Z kdZ[h lWYkkc el[hd_]^j ",+0 c]% 0.!#4 cf
+0,"+0. $<' "A "=FLH&I/# *.'-1 "Xh i% *A#% 1'11 "i% *A#% 1'+2 "ZZ%
7 6 1')% *'. Ap% *A#% 0'12 "ZZZ% 7 6 1'.% 0')% *'. Ap% *A#% 0'1+ "ZZ% 7 6
1')% *'. Ap% *A#% 0'/) "ZZZ% 7 6 1')% 0')% *'. Ap% *A#' "< "=FLH&I/#
*01',% *//'.% *-.'*% *,2'-% *,,'2% *+/',% *+.')% *+-'-% **2'/% *)0'0' Q(]
EKFL "MH? >L$# TFAV$ *2)'+' AIE<3 WK 6 /'-- c_d% fkh_jo 6
722')!

2DKDO@I ;OLBDCROD ELO 8$- LE 0HQGDO 0QGTI *$9SL$'#*$CHGTCOLNRH$
KLIHKD$)$B@OALSTI@QD !#" LO *$9SL$'#*$CHGTCOL$NRHKLIHKD$)$B@OALS$
TIHB ,BHC !$"% M^[ [j^ob YWhXenobWj[ ")# eh YWhXenob_Y WY_Z "*# ",)".))
c]# WdZ WY[jed_jh_b[ "0"*. cE# m[h[ fbWY[Z _d Wd K;? WdZ Yeeb[Z je
) $< _d Wd _Y[ XWj^' M^[ Wffhefh_Wj[bo ikXij_jkj[Z X[dpob ^Wb_Z[ "+
[gk_l# WdZ <%<&Z__iefhefob[j^obWc_d[ "=BI>9# "- [gk_l# m[h[ WZZ[Z
WdZ j^[ h[WYj_ed ij_hh[Z Wj 1) $< \eh X[jm[[d + WdZ ++ ^' Gej[3 *'*
[gk_l e\ fejWii_kc _eZ_Z[ mWi WZZ[Z Wj j^[ X[]_dd_d] e\ j^[ h[WYj_ed _\
W ikXij_jkj[Z X[dpob Y^beh_Z[ mWi X[_d] ki[Z' B\ j^[ fheZkYj mWi
eXi[hl[Z je fh[Y_f_jWj[ \hec j^[ h[WYj_ed c_njkh[% j^[ h[ikbj_d] ieb_Z
mWi _iebWj[Z Xo lWYkkc #bjhWj_ed WdZ mWi^[Z m_j^ Z_[j^ob [j^[h eh ^ej
[j^Wdeb' B\ de fh[Y_f_jWj[ mWi eXi[hl[Z% j^[ h[WYj_ed c_njkh[ mWi
fWhj_j_ed[Z X[jm[[d Y^behe\ehc "*) cE# WdZ * F A<b"Wg# "*) cE#
WdZ j^[ Wgk[eki bWo[h [njhWYj[Z m_j^ Y^behe\ehc ", & *) cE#' M^[
YecX_d[Z eh]Wd_Y \hWYj_edi m[h[ Zh_[Z el[h Wd^oZheki F]LH-%
#bj[h[Z% WdZ j^[ iebl[dj [lWfehWj[Z _d lWYke je o_[bZ ieb_Z fheZkYj'

'$!*$7DQGLSTADKUTI"$*$LSL$'#*$CHGTCOLNRHKLIHKD$)$B@OALSTIHB
,BHC !%,"% ?_d[ m^_j[ YhoijWbi4 , ^4 02) c]% 20!4 cf +.)"+.* $<' "A

"=FLH&I/# *.'*0 "i% *A#% 2'+/ "i% *A#% 1',2 "ZZ% 7 6 1')% *'. Ap% *A#%
0'2/ "Z% 7 6 1'. Ap% *A#% 0'11 "ZZZ% 7 6 1'.% 0')% *'. Ap% *A#% 0'/,

"ZZZ% 7 6 1')% 0')% *') Ap% *A#% 0'+1 "Z% 7 6 2') Ap% +A#% /'2+ "Z% 7 6
2') Ap% +A#% .'1) "i% +A#% ,'01 "i% ,A% <A,#' "< "=FLH&I/# *00'2%
*//')% *.2')% *-2'1% *,2'-% *,-'*% *+1'-% *+0')% *+/',% *+.'2% *+.'0%
**1'0% **-',% *)0'1% ..'2% ..'*' Q(] EKFL "MH? >L$# TFAV$ ,*)'-'
Q(] AKFL "MH? >L$# <*1A*/GH- TFAV$ YWbYZ ,*)'*)0-4 \ekdZ
,*)'*)1/' AIE<3 WK 6 2'*, c_d% fkh_jo "+.- dc# 6 21',!% fkh_jo "+*-
dc# 6 22')!

'$!*$!1IRLOLPRIELKTI"ADKUTI"$*$LSL$'#*$CHGTCOLNRHKLIHKD$)$B@O$
ALSTIHB ,BHC !%-"% <b[Wh ]bWiio YhoijWbi4 ++ ^4 *+'* c]% +*!4 cf +12"

+2) $<' "A "=FLH&I/# *.'*+ "Xh i% *A#% 2',. "i% *A#% 1'-+ "ZZ% 7 6
1')% *'. Ap% *A#% 1'*+ "ZZ% 7 6 1')% /'. Ap% +A#% 0'1/ "ZZZ% 7 6 1'.% 0')%
*'. Ap% *A#% 0'0. "Z% 7 6 1'. Ap% *A#% 0'/1"0'.2 "c% ,A#% /')1 "i%
+A#' "< "=FLH&I/# *01'*% */.'2% *.)'0% *--'1% *,2',% *,-'-% *,)'1%
*+2')% *+1'+% *+/'.% *+/'*% *+.'0% **1',% *)1'+% ..'1' Q(] EKFL "MH?
>L$# TFAV$ ,/+',' Q(] AKFL "MH? >L$# <*0A*,?GH.L TFAV$

YWbYZ ,/+')-2,4 \ekdZ ,/+')-1.' AIE<3 WK 6 2'./ c_d% fkh_jo "+.-# 6
21'1!% fkh_jo "+*-# 6 21'2!

'$!*$!(#+$/HLSL$(#+$CHGTCOL$'3$MTOOLI$'$TI"ADKUTI"$*$LSL$'#*$CH$
GTCOLNRHKLIHKD$)$B@OALSTIHB ,BHC !%."% IWb[ fkhfb[&j_d][Z m^_j[
ieb_Z4 + ^4 -+ c]% .,!4 cf +2+"+2, $<' "A "=FLH&I/# *.'*1 "Xh i%
*A#% 2',. "i% *A#% 1'-+ "Z% 7 6 0'. Ap% *A#% 0'2."0'1- "c% +A#% 0'/-
"ZZZ% 7 6 1')% .'.% +'. Ap% *A#% 0'-) "Z% 7 6 1'. Ap% +A#% 0',+ "Z% 7 6
1'. Ap% +A#% 0'*0 "i% +A#% .'2- "i% +A#' "< "=FLH&I/# *01')% */2'1%
*//')% *.)'-% *,2'-% *,-'2% *,-'0% *,-',% *,*'+% *+0'*-% *+0')0% *+/'-%
*+/')% *+.'0% **1'/% *)1')% ./')' Q(] E<FL TFAV$ ,0.')' Q(] AKFL
"MH? >L$# <+*A*.G+H. TFAV$ YWbYZ ,0.')21*% \ekdZ ,0.')2//'
AIE<3 WK 6 1',+ c_d% fkh_jo "+.-# 6 20'1!% fkh_jo "+*-# 6 20'2!

0QGTI '$!*$8HQOLADKUTI"$*$LSL$'#*$CHGTCOLNRHKLIHKD$)$B@OALST$
I@QD !("% P^_j[ YhoijWbi4 ++ ^4 +., c]% 01!4 cf +1+"+1, $<' "A

"=FLH&I/# 1'21 "i% *A#% 1'+0 "ZZ% 7 6 1')% *'. Ap% *A#% 1'++ "Z% 7 6
2') Ap% +A#% 0'/0 "ZZZ% 7 6 1'.% 0')% *'. Ap% *A#% 0'.2"0',2 "c% -A#%
.'1/ "i% +A#% -'+/ "g% 7 6 0') Ap% +A#% *',* "j% 7 6 0') Ap% ,A#' "<

"=FLH&I/# *0+'2% */-'/% *.)',% *-0')% *-,'2% *,1'2% *,+'0% *+1'-%
*+0'/% *+/'.% *+.')% *+-')% **0'.% **)'/% .2'1% .-'2% *-',' Q(] EKFL
"MH? >L$# TFAV$ ,.,'-'AIE<3 WK 6 2'*2 c_d% fkh_jo 6 22'*!

2DKDO@I ;OLBDCROD ELO <@CHB@I -OLJHK@QHLK LE 0HQGDO M$
>LIRDKDPRIELKTI 1IRLOHCD LO '$!M$>LITI"$'3$MTOOLID$(#+$CHLKD% T&
Mebk[d[ikb\edob $keh_Z[ eh *&"T&jebob#&*5&fohheb[&+%.&Z_ed[ ".)"

+.) c]#% <&XheceikYY_d_c_Z[ "G;L# "*'*"*'1 [gk_l#% WdZ X[dpeob
f[hen_Z[ ")'). [gk_l# m[h[ fbWY[Z _d W c_YhemWl[ l_Wb m_j^ [j^ob
WY[jWj[ "- cE#% WdZ j^[ h[WYj_ed c_njkh[ mWi ij_hh[Z Xh_[$o je Z_iiebl['
M^[ l[ii[b mWi i[Wb[Z WdZ h[WYj[Z _d j^[ c_YhemWl[ \eh ,) c_d Wj *))
$<' M^[ h[WYj_ed c_njkh[ mWi #bj[h[Z je h[cel[ Wdo fh[Y_f_jWj[Z G;L%
j^[d j^[ iebl[dj [lWfehWj[Z _d lWYke' M^[ jWh][j ceb[Ykb[ mWi _iebWj[Z
Xo Yebkcd Y^hecWje]hWf^o "ijWj_edWho f^Wi[% i_b_YW4 ceX_b[ f^Wi[%U
.3+ ^[nWd[3=<F eh +3* Y^behe\ehc3^[nWd[#' I[hY[djW][ fkh_jo mWi
eXi[hl[Z je X[ bem Zk[ je Z_"Ykbjo _d i[fWhWj_d] j^[ Z[i_h[Z
cedeXhec_dWj[Z fheZkYj \hec j^[ Z_Xhec_dWj[Z i_Z[ fheZkYj'

M$=RIELKTI!RLOLADKUTI -OLJHCD !&"% P^_j[ YhoijWbb_d[ femZ[h4 +2,
c]% 1*!4 cf /."// $<' "A "=FLH&I/# 0'2+ "Z% 7 6 1'. Ap% +A#% 0'.1
"Z% 7 6 1') Ap% +A#% -'-- "i% +A#' "< "=FLH&I/# *-.'2% *,)'+% *+2')%
*+1'+ "+7<? 6 -1 Ap#% ,)'0' Q(] EKFL "MH? >L"# TF;hV"3 ,,*'+'
E<FL3 WK 6 /')- c_d% fkh_jo 6 10'-!'

'$!M$>LITI"$'3$MTOOLID$(#+$CHLKD !'+"% Lj[f 93 T&Mebk_Z_d[ "*')) ]%
2',, cceb# mWi Z_iiebl[Z _d =F? "*. cE# WdZ cWb[_Y Wd^oZh_Z[
WZZ[Z "*'* ]% *)'+0 cceb#' M^[ h[WYj_ed c_njkh[ mWi ij_hh[Z Wj **) $<
\eh . ^% W\j[h m^_Y^ j_c[ j^[ iebl[dj [lWfehWj[Z _d lWYke je o_[bZ j^[
_dj[hc[Z_Wj[ "E#&-&ene&-&"T&jebobWc_de#Xkj&+&[de_Y WY_Z Wi W o[bbem
ieb_Z "*'2+ ]% *))!#4 cf *1)"*1* $<' "A "=FLH&I/# *)',0 "Xh i%
*A#% 0'2/ "i% *A#% 0'.+ "Z% 7 6 1'. Ap% +A#% 0'*- "Z% 7 6 1') Ap% +A#%
/'-0 "Z% 7 6 *+') Ap% *A#% /',) "Z% 7 6 *+') Ap% *A#% +'+0 "i% ,A#' "<

"=FLH&I/# *//'0% */,')% *,.'2% *,,')% *,*'/% *,)'0% *+2'+% **2'/%
+)'.' Q(] E<FL TF " AV" +)-'*' AIE<3 WK 6 0'-. c_d% fkh_jo 6
20',!' Lj[f ;3 "E#&-&Hne&-&"T&jebobWc_de#Xkj&+&[de_Y WY_Z "+ ]% 2'0.
cceb# WdZ ieZ_kc WY[jWj[ "-)) c]% -'10 cceb# m[h[ h[$kn[Z _d *)
cE e\ WY[j_Y Wd^oZh_Z[ Wj *+) $< \eh +'. ^' M^[ h[WYj_ed c_njkh[ mWi
j^[d Yeeb[Z je KM WdZ j^[ iebl[dj [lWfehWj[Z _d lWYke' 9ZZ_j_ed e\
c[j^Wdeb ",) cE# h[ikbj[Z _d fh[Y_f_jWj_ed e\ j^[ jWh][j YecfekdZ Wi
o[bbem d[[Zb[&b_a[ YhoijWbi j^Wj m[h[ Yebb[Yj[Z Xo lWYkkc #bjhWj_ed'
M^[ YhkZ[ #bjhWj[ mWi YedY[djhWj[Z WdZ fkh_#[Z Xo Yebkcd
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Y^hecWje]hWf^o "ijWj_edWho f^Wi[% i_b_YW4 ceX_b[ f^Wi[% ,3* Y^beh&
e\ehc3^[nWd[# je _iebWj[ WZZ_j_edWb fheZkYj "2+. c]% .*!#4 cf *.*"

*., $<' "A "=FLH&I/# 0'+2 "Z% 7 6 1') Ap% +A#% 0'+) "Z% +A% 7 6 1'.
Ap#% 0'*0 "i% +A#% +',. "i% ,A#' "< "=FLH&I/# *0)')% *,0'+% *,-'/%
*+2',% *+1'2% *+/'0% +)'0' Q(] E<FL TFAV$ *11'*' AIE<3 WK 6 0',/
c_d% fkh_jo 6 2/'.!

'$!*$!-OLJLJDQGTI"MGDKTI"$'3$MTOOLID$(#+$CHLKD !',"% R[bbem
ieb_Z4 ,+ c]% -.!4 cf **,"**- $<' "A "<=<b,# 0'-, "Z% 7 6 1'.
Ap% +A#% 0'+1 "Z% +A% 7 6 1'. Ap#% /'02 "i% +A#% -'-- "i% +A#4 "<

"<=<b,# */2',% *,0'-% *,-',% *,*'+% *+2'2% *+/'*% ,+'.' Q(] E<FL
TFAV$ +/0'2' AIE<3 WK 6 1'.+ c_d% fkh_jo 6 1*'2!'

0QGTI '$!*$,JHKLADKUTI"$*$LSL$'#*$CHGTCOLNRHKLIHKD$)$B@OALST$
I@QD !)"% >j^ob *&"-&d_jheX[dpob#&-&ene&*%-&Z_^oZhegk_deb_d[&,&YWhXen&
obWj[ ".# "0)) c]% + cceb# mWi Z_iiebl[Z _d Z_c[j^ob\ehcWc_Z[
"=F?# "+. cE#' M^[d *)! IZ(< "+) c]# mWi WZZ[Z kdZ[h W
d_jhe][d Wjceif^[h[% \ebbem_d] [lWYkWj_ed e\ d_jhe][d% j^[ h[WYj_ed
c_njkh[ mWi ij_hh[Z \eh . ^ Wj KM kdZ[h W ^oZhe][d Wjceif^[h[' M^[
h[WYj_ed c_njkh[ mWi j^[d #bj[h[Z j^hek]^ <[b_j[% mWi^[Z m_j^
c[j^Wdeb% WdZ j^[ iebl[dji [lWfehWj[Z _d lWYke je o_[bZ W o[bbem ieb_Z
j^Wj h[gk_h[Z de \khj^[h fkh_#YWj_ed ".2- c]% 2,!#4 cf *1/"*10 $<'
"A "=FLH&I/# 1'11 "i% *A#% 1'+2 "ZZ% 7 6 1')% *') Ap% *A#% 0'1) "Z% 7
6 1'. Ap% *A#% 0'01"0'0) "c% *A#% 0'-2 "Wff j% 7 6 0') Ap% *A#% 0'),
"Z% 7 6 1'. Ap% +A#% /'.1 "Z% 7 6 1'. Ap% +A#% .'-2 "i% +A#% .'*2 "i%
+A#% -'+2 "g% 7 6 0') Ap% +A#% *',- "j% 7 6 0') Ap% ,A#' "< "=FLH&I/#
*0+'2% */-'0% *-2'.% *-1'.% *,2')% *,+'-% *+1'-% *+0'2% *+/',% *+-'1%
*+*'2)% **0'2% **,'2% *)2'1% .2'0% ..'/% *-',' Q(] EKFL "MH? >L$#
TF $ AV$ ,+,'.' AIE<3 WK 6 /')* c_d% fkh_jo 6 2.'*!

'$!*$,JHKLADKUTI"$*$LSL$'#*$CHGTCOLNRHKLIHKD$)$B@OALSTIHB ,BHC
!*"% >j^ob *&"-&Wc_deX[dpob#&-&ene&*%-&Z_^oZhegk_deb_d[&,&YWhXeno&
bWj[ "/# "0)) c]% +'*0 cceb# mWi ij_hh[Z _d ,3* c[j^Wdeb3Z_ij_bb[Z
A+H "*+ cE#' 9 iebkj_ed e\ Wgk[eki * F DHA"Wg# "/'.* cE% /'.*
cceb# mWi WZZ[Z WdZ j^[ h[WYj_ed ij_hh[Z \eh Wj 1) $< \eh /'. ^% Wj
m^_Y^ fe_dj j^[ h[WYj_ed mWi Wbbem[Z je Yeeb je heec j[cf[hWjkh['
?ebbem_d] WZZ_j_ed e\ * F A<b"Wg# "0'/) cE% 0'/) cceb#% j^[ jWh][j
ceb[Ykb[ fh[Y_f_jWj[Z ekj WdZ mWi _iebWj[Z Wi W o[bbem femZ[h Xo
lWYkkc #bjhWj_ed WdZ Zh_[Z kdZ[h lWYkkc el[hd_]^j' ".+- c]% 1+!#4
cf +*."+*/ $<' "A "=FLH&I/# *.'+- "Xh i% *A#% 2'*/ "i% *A#% 1',2
"ZZ% 7 6 1')% *'. Ap% *A#% 1')+ "Z% 7 6 1'. Ap% *A#% 0'2) "ZZZ% 7 6 1'.%
0')% *'. Ap% *A#% 0'/- "Wff j% 7 6 0'. Ap% *A#% 0')+ "Z% 7 6 1'. Ap% +A#%
/'.+ "Z% 7 6 1'. Ap% +A#% .'/, "i% +A#% .'*2 "i% +A#' "< "=FLH&I/#
*01')% *//')% *.)'+% *,2'-% *,-'+% *,,'1% *,,'.% *+1')% *+/'-% *+.'2%
*+.'0% *++'0% **1'/% *)0'2% ..'2' Q(] EKFL "MH? >L$# TF $ AV$
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B@OALSTIHB ,BHC !"!"% *&"-&9c_deX[dpob#&-&ene&*%-&Z_^oZhegk_deb_d[&
,&YWhXenob_Y WY_Z "0# "+)) c]% /1) %ceb# mWi ij_hh[Z _d WY[jed_jh_b[ "1
cE# _d W Zho _Y[(WY[jed[ XWj^' M>9 "+,*'0 %E% *'0) cceb# WdZ
XheceWY[job Xhec_Z[ "/.'/ %E% 0-1 %ceb# m[h[ WZZ[Z Zhefm_i[ WdZ
j^[ h[WYj_ed c_njkh[ Wbbem[Z je ibembo h[jkhd je KM Wi j^[ Zho _Y[
[lWfehWj[Z' 9\j[h +) ^ ij_hh_d] Wj KM% j^[ fh[Y_f_jWj[Z jWh][j ceb[Ykb[
mWi _iebWj[Z Xo lWYkkc #bjhWj_ed Wi W X[_][ femZ[h WdZ mWi^[Z m_j^
)'* F A<b"Wg# je h[cel[ j^[ h[i_ZkWb XWi[% \ebbem[Z Xo Z_ij_bb[Z mWj[h
je h[cel[ j^[ h[i_ZkWb WY_Z% j^[d Zh_[Z kdZ[h lWYkkc el[hd_]^j "+)1
c]% 0-!#4 cf +,2"+-) $<' "A "=FLH&I/# *.'+, "Xh i% *A#% *)'-1 "i%
*A#% 2',+ "i% *A#% 1'-- "Z% 7 6 1') Ap% *A#% 0'2/"0'11 "c% +A#% 0'/0
"ZZZ% 7 6 1')% .')% ,') Ap% *A#% 0'/* "Z% 7 6 1'. Ap% +A#% 0',, "Z% 7 6
1'. Ap% +A#% .'11 "i% +A#% -')0 "i% +A#' "< "=FLH&I/# *01')% *0*')%
*/.'-% *.)'*% *,1'2% *,-'*% *,)'.% *,)')% *+0',% *+/'-% *+.'2% *+.'0%
**2'1% **1'0% *)0'1% /*'1% ./'*' Q(] EKFL "MH? >L$# TF " ;hV$

,,.'-' Q(] AKFL "MH? >L"# <*2A*-;hG+H- TF " AV" YWbYZ
-*,')*-+% \ekdZ -*,')*-*' AIE<3 WK 6 1'/) c_d% fkh_jo "+.-# 6
22'*!% fkh_jo "+*-# 6 20'2!

'$!*$4PLQGHLBT@K@QLADKUTI"$*$LSL$'#*$CHGTCOLNRHKLIHKD$)$B@O$
ALSTIHB ,BHC !"""% *&"-&9c_deX[dpob#&-&ene&*%-&Z_^oZhegk_deb_d[&,&
YWhXenob_Y WY_Z "0# ".) c]% *0) %ceb# mWi ij_hh[Z _d Zho =<F "- cE#
kdZ[h W G+ Wjceif^[h[' *%*!&M^_eYWhXedob Z__c_ZWpeb[ "-*'. c]% +,,
%E# WdZ =F9I "*'12 c]% *.'. %ceb# m[h[ WZZ[Z WdZ j^[ h[WYj_ed
c_njkh[ ij_hh[Z Wj KM \eh . ^' M^[ h[WYj_ed c_njkh[ mWi fWhj_j_ed[Z
X[jm[[d Y^behe\ehc "+) cE# WdZ * F A<b"Wg# "+) cE# WdZ j^[
Wgk[eki bWo[h [njhWYj[Z m_j^ Y^behe\ehc ", & +) cE#' M^[ YecX_d[Z

eh]Wd_Y \hWYj_edi m[h[ Zh_[Z el[h Wd^oZheki F]LH-% #bj[h[Z% WdZ j^[
iebl[dj [lWfehWj[Z _d lWYke je o_[bZ j^[ jWh][j ceb[Ykb[ Wi W #d[ f[Whbo
m^_j[ femZ[h ".-'0 c]% 2/!#4 cf +,0"+,1 $<' "A "=FLH&I/# *.'*-
"i% *A#% 2',) "i% *A#% 1'-* "ZZ% 7 6 1')% *'. Ap% *A#% 0'10 "ZZZ% 7 6 1'.%
0')% *'. Ap% *A#% 0'1* "Z% 7 6 1'. Ap% *A#% 0'/- "ZZZ% 7 6 1')% 0')% *')
Ap% *A#% 0'-+ "Z% 7 6 1'. Ap% +A#% 0',/ "Z% 7 6 1'. Ap% +A#% .'2) "i%
+A#' "< "=FLH&I/# *01')% */.'2% *.)'-% *,2',% *,.',% *,-'+% *,,'0%
*+2'/% *+1'*% *+/'-.% *+/'-*% *+/')% *+.'0% **1'.% *)1')% ..'1' Q(]
E<FL TFAV$ ,,0'*' Q(] AKFL "MH? >L$# <*1A*+G+H, TF $ AV$

YWbYZ ,,0')./2% \ekdZ ,,0')/,2' AIE<3 WK 6 *)'0/ c_d% fkh_jo "+.-#
6 20'0!% fkh_jo "+*-# 6 20'-!

(MSNO?HHKEM?LFS# Bdj[di_jo ZWjW m[h[ Yebb[Yj[Z m_j^ Wd Hn\ehZ
=_!hWYj_ed Lkf[hGelW <<= Z_!hWYjec[j[h ki_d] <k D# hWZ_Wj_ed%
WdZ j^[ j[cf[hWjkh[ Zkh_d] ZWjW Yebb[Yj_ed mWi cW_djW_d[Z Wj *))')"*#
ki_d] Wd Hn\ehZ <hoeioij[ci Yeeb_d] Z[l_Y[' M^[ ijhkYjkh[ e\
YecfekdZ +H mWi iebl[Z Xo Z_h[Yj c[j^eZi WdZ Z_![h[dY[ ?ekh_[h
iodj^[i_i'-+ M^[hcWb [bb_fie_Z fbeji m[h[ ][d[hWj[Z ki_d] j^[ fhe]hWc
HKM>I&,-, _dj[]hWj[Z m_j^_d j^[ PBG@Q-- ik_j[ e\ fhe]hWci'

(MSNO?H )?O? DKM %?# <*0A*,GH,% F 6 +02'+1% A 6 *))') D% & 6
*'.-*1)% ehj^eh^ecX_Y% ifWY[ ]hekf >RF+*% F 6 */'+1/2"/# G 6
*.'/1))"/#% H 6 .')020"+# r% C *+20'+."2# r,% E 6 -% 2Y 6 *'-,) c]
F", %"<k D## )'1)1 cc"*% 4")))# 6 .1-% YhoijWb i_p[ )'/0 & )')- &

)')+ cc,% ,**1 h[$[Yj_edi c[Wikh[Z% *0*- _dZ[f[dZ[dj h[$[Yj_edi
T?"_dj# 6 )'),/0V4 j^[ #dWb ? mWi )').01% T6 7 +'"6#V WdZ Z?"4+# mWi
)'*/)* "Wbb ZWjW#'

5F?MI?AKHKES# <@CHLIHF@KC .LJMDQHQHLK ?GLID .DII -HKCHKF
,PP@TP% IbWj[ fh[fWhWj_ed3 ?bfBd&<AH Y[bbi ijWXbo [nfh[ii_d] ^kcWd
ckiYWh_d_Y F* h[Y[fjehi "^F* c9<^K ?bfBd&<AH# m[h[ Ykbjkh[Z Wj
,0 $< _d .! <H+ _d =kbX[YYe!i FeZ_#[Z >W]b[ F[Z_kc "=F>F#
ikffb[c[dj[Z m_j^ .! "l(l# \[jWb Xel_d[ i[hkc "?;L# WdZ */ cF
A>I>L' <[bbi m[h[ i[[Z[Z _dje m^_j[ efWgk[ BiefbWj[i Wj 1') & *),

Y[bbi f[h m[bb WdZ j^[d ]hemd Wj ,0 $< \eh +)"+- ^' <[bbi m[h[ j^[d
mWi^[Z jm_Y[ m_j^ YebZ A>I>L&Xk![h[Z iWb_d[% *-) %E f[h m[bb% YebZ
A>I>L&Xk![h[Z iWb_d[ mWi WZZ[Z% WdZ j^[ fbWj[i a[fj ed _Y[' 9iiWo
fhejeYeb3 9 ijeYa iebkj_ed e\ 9<^ "*)"+ F# mWi cWZ[ kf _d YebZ
A>I>L&Xk![h[Z iWb_d[' LjeYa iebkj_edi e\ j^[ _dj[hWYj_d] Wbbeij[h_Y
b_]WdZi e\ Y^e_Y[ "*)"+ F# m[h[ cWZ[ kf _d =FLH' =_bkj_edi e\ Wbb
b_]WdZi m[h[ cWZ[ kf _d YebZ A>I>L&Xk![h[Z iWb_d[ Wj *)& j^[
h[gk_h[Z YedY[djhWj_ed WdZ WZZ[Z je ijeYa fbWj[i ed _Y[' <[bbi m[h[
[gk_b_XhWj[Z Wj - $< \eh - ^ m_j^ +) %E e\ 9<^% +) %E e\ W i_d]b[
_dj[hWYj_d] Wbbeij[h_Y b_]WdZ% WdZ +) %E e\ )'* dF T,AVGFL "jejWb
lebkc[ +)) %E f[h m[bb#' 9iiWo j[hc_dWj_ed WdZ ZWjW Yebb[Yj_ed3
9iiWoi m[h[ j[hc_dWj[Z Xo c[Z_W h[celWb% + & +)) %E f[h m[bb mWi^[i
m_j^ )'2! GW<b iebkj_ed WdZ WZZ_j_ed e\ *)) %E f[h m[bb F_YheiY_dj&
+) iY_dj_bbWj_ed b_gk_Z' M^[ b[l[bi e\ h[cW_d_d] XekdZ hWZ_eb_]WdZ% WdZ
j^[h[\eh[ j^[ Z[]h[[ e\ hWZ_eb_]WdZ Z_ifbWY[c[dj% mWi c[Wikh[Z _d
Z_i_dj[]hWj_edi f[h c_dkj[ "Zfc# ed j^[ F_YheX[jW+ Ekc_C>M +-/)
c_YhefbWj[ Yekdj[h "I[ha_d>bc[h#'

,IMG@=BODDK 0<6'&( ;GLPMGLOTI@QHLK ,PP@TP% IbWj[ fh[fWhWj_ed3
?bfBd&<AH Y[bbi ijWXbo [nfh[ii_d] ^kcWd ckiYWh_d_Y F* h[Y[fjehi
"^F* c9<^K ?bfBd&<AH# m[h[ Ykbjkh[Z Wj ,0 $< _d .! <H+ _d
=F>F ikffb[c[dj[Z m_j^ .! "l(l# ?;L WdZ */ cF A>I>L' <[bbi
m[h[ i[[Z[Z _dje jhWdifWh[dj 2/&m[bb fbWj[i Wj . & *)- Y[bbi f[h m[bb
WdZ ]hemd \eh / ^' <[bbi m[h[ j^[d mWi^[Z edY[ m_j^ f^eif^Wj[&
Xk![h[Z iWb_d[ "I;L# WdZ _dYkXWj[Z _d i[hkc&\h[[ =F>F "*1) %E
f[h m[bb# Wj ,0 $< el[hd_]^j "*/"*1 ^# je Wbbem ?;L&ij_ckbWj[Z
f^eif^ehobWj[Z >KD*(+ b[l[bi je ikXi_Z[' M_c[ Yekhi[ WiiWoi3 9 ijeYa
iebkj_ed e\ 9<^ "*)"+ F# mWi cWZ[ kf _d F_bb_&J mWj[h' LjeYa
iebkj_edi e\ j^[ j[ij b_]WdZi "*)"+ F# m[h[ cWZ[ kf _d =FLH' 9bb
b_]WdZi m[h[ Z_bkj[Z je *)". F _d i[hkc&\h[[ =F>F' E_]WdZ WZZ_j_edi
"+) %E# m[h[ cWZ[ Wj fh[Z[j[hc_d[Z j_c[ fe_dji el[h W ,) c_d f[h_eZ
",)% +.% +)% *.% *)% 1% /% .% ,% WdZ * c_d# m_j^ j^[ Y[bbi X[_d] _dYkXWj[Z
Wj ,0 $< \ebbem_d] [WY^ WZZ_j_ed' ?;L% m^_Y^ jh_]][hi >KD*(+
f^eif^ehobWj_ed l_W W johei_d[ a_dWi[ h[Y[fjeh% mWi WZZ[Z Wj / c_d Wi W
c[Wikh[ e\ j^[ cWn_cWb b[l[bi e\ f>KD*(+ fheZkYj_ed' <edY[d&
jhWj_ed"h[ifedi[ Ykhl[i "<K<i#3 9 ijeYa iebkj_ed e\ 9<^ "*)"+ F#
mWi cWZ[ kf _d F_bb_&J mWj[h' LjeYa iebkj_edi e\ j^[ j[ij b_]WdZi "*)"+

F# m[h[ cWZ[ kf _d =FLH' =_bkj_edi e\ Wbb b_]WdZi m[h[ cWZ[ kf _d
?;L&\h[[ c[Z_W Wj *)& j^[ h[gk_h[Z YedY[djhWj_ed WdZ WZZ[Z je ijeYa
fbWj[i' <[bbi m[h[ _dYkXWj[Z Wj ,0 $< m_j^ +) %E f[h m[bb e\ [WY^
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YedY[djhWj_ed e\ Wbb YecfekdZi Wj . c_d "Wi Z[j[hc_d[Z Xo j_c[
Yekhi[ WiiWoi#' Bdj[hWYj_ed ijkZ_[i3 9 ijeYa iebkj_ed e\ 9<^ "*)"+ F#
mWi cWZ[ kf _d F_bb_&J mWj[h' LjeYa iebkj_edi e\ j^[ Wbbeij[h_Y j[ij
b_]WdZi WdZ Wjhef_d[ "*)"+ F# m[h[ cWZ[ kf _d =FLH' Bd j^[ YWi[ e\
j^[ Wbbeij[h_Y b_]WdZ _dj[hWYj_edi% Z_bkj_edi e\ 9<^ WdZ j^[ _dj[hWYj_d]
b_]WdZ m[h[ cWZ[ kf _d ?;L&\h[[ c[Z_W Wj +)& j^[ _Z[Wb YedY[djhWj_ed
hWd][ "Wi Z[j[hc_d[Z Xo <K< WiiWoi#' >gkWb lebkc[i e\ [WY^
YedY[djhWj_ed e\ 9<^ WdZ [WY^ YedY[djhWj_ed e\ j^[ _dj[hWYj_d] b_]WdZ
e\ Y^e_Y[ m[h[ fh[c_n[Z _d ijeYa fbWj[i' <[bbi m[h[ _dYkXWj[Z Wj ,0 $<
m_j^ +) %E f[h m[bb e\ [WY^ b_]WdZ c_njkh[ Wj . c_d "Wi Z[j[hc_d[Z Xo
j_c[ Yekhi[ WiiWoi#' Bd j^[ YWi[ e\ Wjhef_d[% Z_bkj_edi e\ 9<^ WdZ
Wjhef_d[ m[h[ cWZ[ kf _d ?;L&\h[[ c[Z_W Wj *)& j^[ _Z[Wb
YedY[djhWj_ed hWd][ Wi Z[j[hc_d[Z Xo bWXehWjeho Yebb[W]k[i' 9jhef_d[
mWi [gk_b_XhWj[Z m_j^ j^[ h[Y[fjeh Wj ,) c_d X[\eh[ j^[ WZZ_j_ed e\
9<^ Wj . c_d' 9iiWo j[hc_dWj_ed WdZ ZWjW Yebb[Yj_ed3 9]ed_ij&
ij_ckbWj[Z >KD*(+ f^eif^ehobWj_ed mWi j[hc_dWj[Z Xo j^[ h[celWb e\
Zhk]i WdZ j^[ WZZ_j_ed e\ *)) %E f(m[bb e\ Lkh[?_h[ boi_i Xk![h' M^[
Y[bb boiWj[i m[h[ W]_jWj[Z \eh ."*) c_d' ?ebbem_d] W]_jWj_ed% . %E e\
Y[bb boiWj[i m[h[ jhWdi\[hh[Z _dje W ,1-&m[bb m^_j[ efWgk[ Hfj_fbWj[%
\ebbem[Z Xo WZZ_j_ed e\ 1'. %E e\ W iebkj_ed e\ h[WYj_ed Xk![h(
WYj_lWj_ed Xk![h(WYY[fjeh X[WZi(Zedeh X[WZi _d W hWj_e e\ /(*()',()',
"l(l(l(l# kdZ[h ]h[[d b_]^j YedZ_j_edi' M^[ fbWj[i m[h[ j^[d
_dYkXWj[Z Wj ,0 $< _d j^[ ZWha \eh * ^% WdZ $keh[iY[dY[ mWi
c[Wikh[Z ed W ?ki_ed&# fbWj[ h[WZ[h "I[ha_d>bc[h# ki_d] ijWdZWhZ
9bf^WLYh[[d i[jj_d]i'

<@CHLIHF@KC =@QRO@QHLK ?GLID .DII -HKCHKF ,PP@TP% IbWj[
fh[fWhWj_ed3 ?bfBd&<AH Y[bbi ijWXbo [nfh[ii_d] ^kcWd ckiYWh_d_Y
F* h[Y[fjehi "^F* c9<^K ?bfBd&<AH# m[h[ Ykbjkh[Z Wj ,0 $< _d
.! <H+ _d =F>F ikffb[c[dj[Z m_j^ .! "l(l# ?;L WdZ */ cF
A>I>L' <[bbi m[h[ i[[Z[Z _dje m^_j[ efWgk[ BiefbWj[i Wj 0') & *),

Y[bbi f[h m[bb WdZ j^[d ]hemd Wj ,0 $< \eh / ^' <[bbi m[h[ j^[d mWi^[Z
edY[ m_j^ I;L WdZ _dYkXWj[Z _d i[hkc&\h[[ =F>F "*/) %E f[h m[bb#
Wj ,0 $< el[hd_]^j "*/"*1 ^#' Ih[_dYkXWj_ed m_j^ Yedjhebi WdZ j[ij
b_]WdZi3 9 ijeYa iebkj_ed e\ 9<^ "*)"+ F# mWi cWZ[ kf _d F_bb_&J
mWj[h' 9 ijeYa iebkj_ed e\ 9<^F mWi cWZ[ kf _d [j^Wdeb' LjeYa
iebkj_edi e\ ej^[h j[ij b_]WdZi "*)"+ F# m[h[ cWZ[ kf _d =FLH' 9bb
b_]WdZi m[h[ Z_bkj[Z je *)", F _d A>I>L&Xk![h[Z iWb_d[% [nY[fj
9<^F% m^_Y^ mWi Z_bkj[Z je *)", F _d .) cF f^eif^Wj[ Xk![h WdZ
_dYkXWj[Z Wj ,0 $< \eh +) c_d je \ehc j^[ h[WYj_l[ Wp_h_Z_d_kc _ed WdZ
j^[d ijeh[Z ed _Y[ WdZ ki[Z Wi gk_Yabo Wi feii_Xb[' ;k![h Yedjhebi
"*)! =FLH(A>I>L&Xk![h[Z iWb_d[ WdZ *)! [j^Wdeb(.) cF
f^eif^Wj[ Xk![h# m[h[ Wbie cWZ[ kf' E_]WdZ WZZ_j_edi "+) WdZ +)
%E Xk![h \eh i_d]b[ b_]WdZ WZZ_j_edi#% \eh W #dWb lebkc[ e\ +)) %E%
m[h[ cWZ[ Wj ,) c_d "eh Wj .% *)% *.% eh +) c_d Zkh_d] [nf[h_c[djWb
efj_c_pWj_ed# WdZ j^[ Y[bbi _dYkXWj[Z Wj ,0 $<% Zkh_d] m^_Y^ j_c[ Wdo
_hh[l[hi_Xb[ X_dZ_d] e\ j^[ j[ij b_]WdZi mekbZ X[ [nf[Yj[Z je jWa[ fbWY['
<[bbi m[h[ j^[d mWi^[Z jm_Y[ m_j^ YebZ I;L WdZ */) %E f[h m[bb e\
YebZ A>I>L&Xk![h[Z iWb_d[ mWi WZZ[Z WdZ j^[ fbWj[i a[fj ed _Y['
9iiWo fhejeYeb3 LjeYa iebkj_edi e\ T,AVGFL "*)"0'. WdZ *)"1 F#
m[h[ cWZ[ kf _d A>I>L&Xk![h[Z iWb_d[' =_bkj_edi e\ T,AVGFL m[h[
cWZ[ kf _d A>I>L&Xk![h[Z iWb_d[ Wj *)& j^[ h[gk_h[Z YedY[djhWj_ed
WdZ WZZ[Z je W ijeYa fbWj[' 9 ijeYa iebkj_ed e\ Wjhef_d[ "*)"- F# mWi
cWZ[ kf Wj *)& j^[ h[gk_h[Z YedY[djhWj_ed' <[bbi m[h[ [gk_b_XhWj[Z Wj
- $< \eh - ^ m_j^ +) %E e\ A>I>L&Xk![h[Z iWb_d[ "if[Y_#Y m[bbi# eh
+) %E e\ Wjhef_d[ "dedif[Y_#Y m[bbi# WdZ +) %E f[h m[bb e\ [WY^
YedY[djhWj_ed e\ T,AVGFL "jejWb lebkc[ +)) %E f[h m[bb#' 9iiWo
j[hc_dWj_ed WdZ ZWjW Yebb[Yj_ed3 9iiWoi m[h[ j[hc_dWj[Z Xo c[Z_W
h[celWb% + & +)) %E f[h m[bb mWi^[i m_j^ )'2! GW<b iebkj_ed% WdZ
WZZ_j_ed e\ *)) %E f[h m[bb e\ F_YheiY_dj&+) iY_dj_bbWj_ed b_gk_Z' M^[
b[l[bi e\ h[cW_d_d] XekdZ hWZ_eb_]WdZ% WdZ j^[h[\eh[ j^[ Z[]h[[ e\
hWZ_eb_]WdZ Z_ifbWY[c[dj mWi c[Wikh[Z _d Z_i_dj[]hWj_edi f[h c_dkj[
"Zfc# ed j^[ F_YheX[jW+ Ekc_C>M +-/) c_YhefbWj[ Yekdj[h
"I[ha_d>bc[h#'

<@CHLIHF@KC =@QRO@QHLK 7DJAO@KD -HKCHKF ,PP@TP% F[cXhWd[
fh[fWhWj_ed3 Ih[fh[fWh[Z ?bfBd&<AH Y[bb c[cXhWd[i ijWXbo [nfh[ii&
_d] ^kcWd ckiYWh_d_Y F* h[Y[fjehi "^F* c9<^K ?bfBd&<AH# m[h[
j^Wm[Z% Z_bkj[Z je W YedY[djhWj_ed e\ *+.) %](cE% WdZ h[ikif[dZ[Z
ki_d] j^[ ^WdZ&^[bZ ^ece][d_p[h "Wj ibem if[[Z je c_d_c_p[
\hej^_d]#' NbjhWY[djh_\k][ jkX[i "ed[ f[h Xk![h(b_]WdZ jh[Wjc[dj#
m[h[ bWX[b[Z% .)) %] e\ c[cXhWd[ f_f[jj[Z _dje [WY^% j^[ lebkc[

cWZ[ kf je 1 cE m_j^ YebZ A>I>L&Xk![h[Z iWb_d[% WdZ j^[ jkX[i a[fj
ed _Y[' Ih[_dYkXWj_ed m_j^ Yedjhebi WdZ j[ij b_]WdZi3 9 ijeYa iebkj_ed
e\ 9<^ "*)"+ F# mWi cWZ[ kf _d F_bb_&J mWj[h' 9 ijeYa iebkj_ed e\
9<^F mWi cWZ[ kf _d [j^Wdeb' LjeYa iebkj_edi e\ ej^[h j[ij b_]WdZi
"*)"+ F# m[h[ cWZ[ kf _d =FLH' 9bb b_]WdZi m[h[ Z_bkj[Z je *)", F
_d A>I>L&Xk![h[Z iWb_d[% [nY[fj 9<^F m^_Y^ mWi Z_bkj[Z je *)", F
_d .) cF f^eif^Wj[ Xk![h WdZ _dYkXWj[Z Wj ,0 $< \eh +) c_d je \ehc
j^[ h[WYj_l[ Wp_h_Z_d_kc _ed WdZ j^[d ijeh[Z ed _Y[ WdZ ki[Z Wi gk_Yabo
Wi feii_Xb[' ;k![h Yedjhebi "*)! =FLH(A>I>L&Xk![h[Z iWb_d[ WdZ
*)! [j^Wdeb(.) cF f^eif^Wj[ Xk![h# m[h[ Wbie cWZ[ kf' M^[d *
cE b_]WdZ WZZ_j_edi "WdZ * cE Xk![h \eh i_d]b[ b_]WdZ WZZ_j_edi#% \eh W
#dWb lebkc[ e\ *) cE% m[h[ cWZ[ Wj ,) c_d WdZ j^[ c[cXhWd[ jkX[i
_dYkXWj[Z _d W mWj[h XWj^ Wj ,0 $<% Zkh_d] m^_Y^ j_c[ Wdo _hh[l[hi_Xb[
X_dZ_d] e\ j^[ j[ij b_]WdZi mekbZ X[ [nf[Yj[Z je jWa[ fbWY[' M^[d *)
cE e\ _Y[&YebZ A>I>L&Xk![h[Z iWb_d[ mWi WZZ[Z% WdZ j^[d WZZ_j_edWb
_Y[ YebZ Xk![h mWi WZZ[Z je Xh_d] Wbb jkX[i je [gkWb cWii' MkX[i m[h[
Y[djh_\k][Z ed j^[ LehlWb NbjhWY[djh_\k][ Wj - $< \eh +) c_d Wj -))))
hfc' M^[ ikf[hdWjWdj mWi Z_iYWhZ[Z% j^[ c[cXhWd[i m[h[
h[ikif[dZ[Z j^ehek]^bo _d * cE e\ _Y[&YebZ A>I>L&Xk![h[Z iWb_d[%
WdZ Wd WZZ_j_edWb *2 cE e\ _Y[&YebZ Xk![h WZZ[Z% WdZ j^[ jkX[i
Xhek]^j je [gkWb cWii W]W_d' MkX[i m[h[ Y[djh_\k][Z W]W_d ed j^[
LehlWb kbjhWY[djh_\k][ Wj - $< \eh +) c_d Wj -)))) hfc' Mme
Y[djh_\k]Wj_ed ij[fi m[h[ ki[Z _d fbWY[ e\ j^[ I;L mWi^[i _d j^[ m^eb[
Y[bb X_dZ_d] [nf[h_c[dj Z[iYh_X[Z fh[l_ekibo' M^[ ikf[hdWjWdj mWi
Z_iYWhZ[Z WdZ j^[ c[cXhWd[i h[ikif[dZ[Z _d -)) %E e\ YebZ A>I>L&
Xk![h[Z iWb_d[' 9 ;hWZ\ehZ WiiWo mWi f[h\ehc[Z je WiY[hjW_d j^[
YedY[djhWj_ed e\ c[cXhWd[ _d [WY^ jh[Wjc[dj jkX[% WdZ j^[d j^[
h[gk_h[Z Wcekdj e\ YebZ A>I>L&Xk![h[Z iWb_d[ mWi WZZ[Z je Xh_d]
j^[ YedY[djhWj_ed e\ [WY^ je ,) %](cE' 9iiWo fhejeYeb3 LjeYa
iebkj_edi e\ T,AVGFL "*)"0'. WdZ *)"1 F# m[h[ cWZ[ kf _d A>I>L&
Xk![h[Z iWb_d[' =_bkj_edi e\ T,AVGFL m[h[ cWZ[ kf _d A>I>L&
Xk![h[Z iWb_d[ Wj *)& j^[ h[gk_h[Z YedY[djhWj_ed' 9 ijeYa iebkj_ed e\
Wjhef_d[ "*)"- F# mWi cWZ[ kf Wj *)& j^[ h[gk_h[Z YedY[djhWj_ed'
F[cXhWd[i "*)) %E f[h jkX[# m[h[ [gk_b_XhWj[Z Wj ,0 $< \eh * ^ m_j^
*)) %E e\ A>I>L&Xk![h[Z iWb_d[ "if[Y_#Y m[bbi# eh *)) %E e\
Wjhef_d[ "dedif[Y_#Y m[bbi# WdZ *)) %E f[h m[bb e\ [WY^ YedY[djhWj_ed
e\ T,AVGFL "_d j^[ h[gk_h[Z Wcekdj e\ A>I>L&Xk![h[Z iWb_d[ je
cWa[ W jejWb lebkc[ e\ * cE f[h jkX[#' 9iiWo j[hc_dWj_ed WdZ ZWjW
Yebb[Yj_ed3 9iiWoi m[h[ j[hc_dWj[Z Xo ^Whl[ij_d] j^[ jkX[i _d j^[
;hWdZ[b ^Whl[ij[h WdZ h_di_d] jkX[i jm_Y[ m_j^ + cE e\ _Y[&YebZ )'2!
GW<b iebkj_ed' F[cXhWd[i m[h[ Zh_[Z kdZ[h j^[ ^[Wj bWcf% f_Ya[Z%
WdZ fbWY[Z _dje / cE iY_dj_bbWj_ed jkX[i' M^[d - cE f[h jkX[ e\
Nbj_cW @ebZ iY_dj_bbWj_ed b_gk_Z mWi WZZ[Z WdZ j^[ jkX[i YWff[Z%
lehj[n[Z% WdZ b[\j ed j^[ X[dY^ \eh * ^ Wj KM' M^[ b[l[bi e\ XekdZ
hWZ_eb_]WdZ% WdZ j^[h[\eh[ j^[ Z[]h[[ e\ hWZ_eb_]WdZ XbeYaWZ[ Xo Wdo
_hh[l[hi_Xbo XekdZ j[ij b_]WdZi% mWi c[Wikh[Z _d Z_i_dj[]hWj_edi f[h
c_dkj[ "Zfc# ed j^[ Mh_<WhX +2*) MK b_gk_Z iY_dj_bbWj_ed WdWbop[h
"I[ha_d>bc[h#'

/@Q@ ,K@ITPHP% 9bb ZWjW WdWboi_i mWi cWdW][Z ki_d] Ih_ic /
ie\jmWh[ "@hWf^IWZ Le\jmWh[% LWd =_[]e% <9#' >nf[h_c[dji
c[Wikh_d] hWZ_eb_]WdZ Yecf[j_j_ed X_dZ_d] _dj[hWYj_edi m[h[ #jj[Z
je j^[ Wbbeij[h_Y j[hdWho Yecfb[n ceZ[b *3

$

# # # #
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m^[h[ D _i j^[ f[hY[djW][ "l[^_Yb[ Yedjheb# X_dZ_d]% T9V% T;V% WdZ TBV
Wh[ j^[ YedY[djhWj_edi e\ T,AVGFL% j^[ Wbbeij[h_Y b_]WdZ% WdZ 9<^%
h[if[Yj_l[bo% 89 WdZ 8; Wh[ j^[ [gk_b_Xh_kc Z_iieY_Wj_ed YedijWdji e\
T,AVGFL WdZ j^[ Wbbeij[h_Y b_]WdZ% h[if[Yj_l[bo% 8B _i j^[ [gk_b_Xh_kc
Z_iieY_Wj_ed YedijWdj e\ 9<^% WdZ # WdZ #! Wh[ j^[ Yeef[hWj_l_j_[i
X[jm[[d j^[ Wbbeij[h_Y b_]WdZ WdZ T,AVGFL eh 9<^% h[if[Yj_l[bo'
OWbk[i e\ # "eh #!# 7 * Z[dej[ fei_j_l[ Yeef[hWj_l_jo% lWbk[i 5* "Xkj
7)# Z[dej[ d[]Wj_l[ Yeef[hWj_l_jo% WdZ lWbk[i 6 * Z[dej[ d[kjhWb
Yeef[hWj_l_jo' ?kdYj_edWb ehj^eij[h_Y WdZ Wbbeij[h_Y W]ed_ij YedY[d&
jhWj_ed"h[ifedi[ Ykhl[i m[h[ #jj[Z l_W dedb_d[Wh h[]h[ii_ed je j^[
j^h[[&fWhWc[j[h be]_ij_Y \kdYj_ed +3
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% %$ * "

3.6

*) 241, -#&$ "+#

m^[h[ 3 _i h[ifedi[% 3cWn WdZ XWiWb Wh[ j^[ jef WdZ Xejjec Wiocfjej[i
e\ j^[ Ykhl[% h[if[Yj_l[bo% be] T/V _i j^[ be]Wh_j^c e\ j^[ W]ed_ij
YedY[djhWj_ed% WdZ f><.) _i j^[ d[]Wj_l[ be]Wh_j^c e\ j^[ W]ed_ij

YedY[djhWj_ed j^Wj ]_l[i W h[ifedi[ ^Wb\mWo X[jm[[d 3cWn WdZ XWiWb'

?kdYj_edWb [nf[h_c[dji c[Wikh_d] j^[ _dj[hWYj_edi X[jm[[d 9<^ WdZ

[WY^ Wbbeij[h_Y b_]WdZ m[h[ #jj[Z je j^[ ef[hWj_edWb ceZ[b e\

Wbbeij[h_ic WdZ W]ed_ic ,-.%-/ je Z[h_l[ \kdYj_edWb [ij_cWj[i e\

ceZkbWjeh W"d_jo% Yeef[hWj_l_jo% WdZ ["YWYo'

" !# "

! " !# "
$

# #

# # # # # #
$

$ % %

% % % % % %

" ,'-" ,(-# ,(- #

",'- ,(- ,'-,(-# " ','-" ,(-# (,(- #

)

) )
3 ' ( ( '

( ' ( ' ' ' ",#

m^[h[ 3c _i j^[ cWn_ckc WjjW_dWXb[ ioij[c h[ifedi[ \eh j^[ fWj^mWo
kdZ[h _dl[ij_]Wj_ed4 T9V WdZ T;V Wh[ j^[ YedY[djhWj_edi e\ ehj^eij[h_Y
WdZ Wbbeij[h_Y b_]WdZi% h[if[Yj_l[bo4 89 WdZ 8; Wh[ j^[ [gk_b_Xh_kc
Z_iieY_Wj_ed YedijWdji e\ j^[ ehj^eij[h_Y WdZ Wbbeij[h_Y b_]WdZi%
h[if[Yj_l[bo4 $9 WdZ $; Wh[ j^[ ef[hWj_edWb c[Wikh[i e\ ehj^eij[h_Y
WdZ Wbbeij[h_Y b_]WdZ ["YWYo "m^_Y^ _dYehfehWj[ Xej^ i_]dWb ["Y_[dYo
WdZ h[Y[fjeh Z[di_jo#% h[if[Yj_l[bo4 R _i W jhWdiZkY[h ibef[ \WYjeh
b_da_d] eYYkfWdYo je h[ifedi[4 # _i j^[ X_dZ_d] Yeef[hWj_l_jo
fWhWc[j[h X[jm[[d j^[ ehj^eij[h_Y WdZ Wbbeij[h_Y b_]WdZ4 WdZ ! Z[dej[i
j^[ cW]d_jkZ[ e\ j^[ Wbbeij[h_Y [![Yj e\ j^[ ceZkbWjeh ed j^[ ["YWYo
e\ j^[ ehj^eij[h_Y W]ed_ij'*+%-. Bd Wbb YWi[i% j^[ [gk_b_Xh_kc Z_iieY_Wj_ed
YedijWdj e\ [WY^ Wbbeij[h_Y b_]WdZ mWi #n[Z je j^Wj Z[j[hc_d[Z \hec j^[
Yecf[j_j_ed X_dZ_d] [nf[h_c[dji'

>nf[h_c[dji c[Wikh_d] hWZ_eb_]WdZ iWjkhWj_ed X_dZ_d] m[h[ #jj[Z je
j^[ ed[ i_j[&if[Y_#Y X_dZ_d] ceZ[b -3

$
#
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# "

% "
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, -
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0 "-#

m^[h[ D _i j^[ if[Y_#Y X_dZ_d] $ dedif[Y_#Y X_dZ_d]% 0cWn _i j^[
cWn_ckc h[Y[fjeh X_dZ_d] "_d j^[ iWc[ kd_ji Wi R#% T/V _i j^[
YedY[djhWj_ed e\ T,AVGFL% WdZ 8Z _i j^[ [gk_b_Xh_kc Z_iieY_Wj_ed
YedijWdj e\ T,AVGFL _d j^[ iWc[ kd_ji Wi T/V'

LjWj_ij_YWb WdWboi[i m[h[ f[h\ehc[Z m^[h[ Wffhefh_Wj[ ki_d] ed[&
mWo WdWboi_i e\ lWh_WdY[ m_j^ =kdd[jj!i feij j[ij% WdZ i_]d_#YWdY[
_dZ_YWj[Z Wi \ebbemi3 ! 6 T 5 )').% !! 6 T 5)')*% !!! 6 T 5)'))* WdZ
!!!! 6 T 5)')))*'

! &884(.&9*) (439*39

!8 8PLLKMOGJE .JDKMI?OGKJ
9ii_]d[Z AF;< if[Yjhkc e\ ;J<9% AIE< Y^hecWje]hWci
"+.- WdZ +*- dc# \eh YecfekdZi +I% +J% +K% ('% WdZ ((% WdZ
0cWn "! l[^_Yb[# XWh ]hWf^i \eh YecfekdZi +J% +K% WdZ ('' M^_i
cWj[h_Wb _i WlW_bWXb[ \h[[ e\ Y^Wh][ l_W j^[ Bdj[hd[j Wj ^jjf3((
fkXi'WYi'eh]'

! &;9-47 .3+472&9.43

(KMMCNLKJBGJE &POFKMN

!?eh I'C'L'3
'

!?eh 9'<'3

&POFKM (KJOMG@POGKJN

M^[ cWdkiYh_fj mWi mh_jj[d j^hek]^ Yedjh_Xkj_edi e\ Wbb
Wkj^ehi' 9bb Wkj^ehi ^Wl[ ]_l[d WffhelWb je j^[ #dWb l[hi_ed e\
j^[ cWdkiYh_fj'

3KOCN

M^[ Wkj^ehi Z[YbWh[ de Yecf[j_d] #dWdY_Wb _dj[h[ij'

! &(034=1*),2*398

M^_i h[i[WhY^ mWi ikffehj[Z Xo =_iYel[ho ]hWdj =I**)*))/10
e\ j^[ 9kijhWb_Wd K[i[WhY^ <ekdY_b WdZ Ihe]hWc @hWdj .*2-/*
e\ j^[ GWj_edWb A[Wbj^ WdZ F[Z_YWb K[i[WhY^ <ekdY_b
"GAFK<# e\ 9kijhWb_W' 9'<' WdZ I'F'L' Wh[ Ih_dY_fWb K[i[WhY^
?[bbemi e\ j^[ GAFK<'

! &''7*<.&9.438 ;8*)

9<^F% WY[jobY^eb_d[ ckijWhZ4 9<G% WY[jed_jh_b[4 ;J<9%
X[dpob gk_debed[ YWhXenob_Y WY_Z "*&"-&c[j^enoX[dpob#&-&ene&
*%-&Z_^oZhegk_deb_d[&,&YWhXenob_Y WY_Z#4 <AH% <^_d[i[ ^Wc&
ij[h elWho4 <GL% Y[djhWb d[hleki ioij[c4 <HLR% Yehh[bWj_ed
if[YjheiYefo4 <K<% YedY[djhWj_ed"h[ifedi[ Ykhl[4 =<F%
Z_Y^behec[j^Wd[4 =BI>9% <%<&Z__iefhefob[j^obWc_d[4 =F9I%
-&Z_c[j^obWc_defoh_Z_d[4 =F>F% =kbX[YYe!i FeZ_#[Z >W]b[
F[Z_kc4 =F?% Z_c[j^ob\ehcWc_Z[4 =FLH% Z_c[j^ob ikb\&
en_Z[4 >KD% [njhWY[bbkbWh&h[]kbWj[Z a_dWi[4 ?;L% \[jWb Xel_d[
i[hkc4 @I<K% @ fhej[_d&Yekfb[Z h[Y[fjeh4 A>I>L% +&T-&"+&
^oZheno[j^ob#&*&f_f[hWp_dobV[j^Wd[ikb\ed_Y WY_Z4 AF;<% ^[j&
[hedkYb[Wh ckbj_fb[&XedZ Yehh[bWj_ed4 AIE<% ^_]^ f[h\ehcWdY[
b_gk_Z Y^hecWje]hWf^o4 AKFL% ^_]^ h[iebkj_ed cWii if[Y&
jhec[jho4 ALJ<% ^[j[hedkYb[Wh i_d]b[ gkWdjkc Ye^[h[dY[4
E<FL% b_gk_Z Y^hecWje]hWf^o"cWii if[Yjhec[jho4 EKFL% bem
h[iebkj_ed cWii if[Yjhec[jho4 c9<^K% ckiYWh_d_Y WY[jobY^e&
b_d[ h[Y[fjeh4 FI% c[bj_d] fe_dj4 G;L% <&XheceikYY_d_c_Z[4
GFK% dkYb[Wh cW]d[j_Y h[iedWdY[4 GFL% <&c[j^obiYefeb&
Wc_d[4 I9F% fei_j_l[ Wbbeij[h_Y ceZkbWjeh4 I;L% f^eif^Wj[&
Xk![h[Z iWb_d[4 K;?% hekdZ&Xejjec[Z $Wia4 KM% heec
j[cf[hWjkh[4 L9K% ijhkYjkh["WYj_l_jo h[bWj_edi^_f4 M<=B%
j^_eYWhXedobZ__c_ZWpeb[4 M>9% jh_[j^obWc_d[4 M?9% jh_$kehe&
WY[j_Y WY_Z4 MA?% j[jhW^oZhe\khWd4 ME<% j^_d bWo[h Y^hecWje]&
hWf^o4 MH?% j_c[&e\&$_]^j4 P;<% m^eb[ Y[bb X_dZ_d]

! 7*+*7*3(*8

"*# EWd]c[WZ% <' C'4 PWjied% C'4 K[Wl_bb% <' FkiYWh_d_Y 9Y[jobY^eb_d[
K[Y[fjehi Wi <GL =hk] MWh][ji' >MFUQFHSP# AMJU# )''/% %%+% +,+"

+-,'
"+# <Wkb\_[bZ% F' I' FkiYWh_d_Y K[Y[fjehi!<^WhWYj[h_pWj_ed%

<ekfb_d] WdZ ?kdYj_ed' >MFUQFHSP# AMJU# (00*% ),% ,*2",02'
",# ?_i^[h% 9' F* FkiYWh_d_Y 9]ed_iji MWh][j FW`eh AWbbcWhai e\

9bp^[_c[h!i =_i[Wi[!M^[ I_lejWb Keb[ e\ ;hW_d F* K[Y[fjehi'
<JXUSIJLJRJU# 2NV# )''/% )% +,0"+-)'
"-# FWo% E' M'4 E[WY^% D'4 L[njed% I' F'4 <^h_ijefekbei% 9' 9bbeij[h_Y

FeZkbWj_ed e\ @ Ihej[_d&<ekfb[Z K[Y[fjehi' /RRX# ?JY# >MFUQFHSP#
AS[NHSP# )''.% (+% *".*'
".# EWd]c[WZ% <' C'4 <^h_ijefekbei% 9' 9bbeij[h_Y 9]ed_iji e\ 0MF

K[Y[fjehi3 >nfWdZ_d] j^[ I^WhcWYebe]_YWb MeebXen' AUJRIV >MFUQF"
HSP# @HN# )''-% &+% -0."-1*'
"/# =Wl_[% ;' C'4 <^h_ijefekbei% 9'4 LYWcc[bbi% I' C' =[l[befc[dj e\

F* c9<^K 9bbeij[h_Y WdZ ;_jef_Y E_]WdZi3 Iheif[Yj_l[ M^[hWf[kj_Yi
\eh j^[ Mh[Wjc[dj e\ <e]d_j_l[ =[\_Y_ji' /1@ 1MJQ# <JXUSVHN# )'(*% (%
*)+/"*)-1'
"0# FW% E'4 L[W][h% F' 9'4 P_jjcWd% F'4 CWYeXied% F'4 ;_Ya[b% ='4

;khde% F'4 Ced[i% D'4 @hWk\[bZi% O' D'4 Qk% @'4 I[Whied% F'4
FY<WcfX[bb% 9'4 @WifWh% K'4 L^k]^hk[% I'4 =Wdp_][h% 9'4 K[]Wd% <'4
?b_Ya% K'4 IWiYWh[bbW% ='4 @Whied% L'4 =ehWd% L'4 Dh[WjiekbWi% <'4 O[d]%
E'4 E_dZib[o% <' P'4 L^_f[% P'4 DkZka% L'4 Lkh% <'4 D_dd[o% @'4
L[WXheea% @' K'4 KWo% P' C' L[b[Yj_l[ 9Yj_lWj_ed e\ j^[ F* FkiYWh_d_Y
9Y[jobY^eb_d[ K[Y[fjeh 9Y^_[l[Z Xo 9bbeij[h_Y Iej[dj_Wj_ed' >USH# <FWP#
/HFI# @HN# B# @# /# )''0% %$*% *.2.)"*.2..'
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"1# L^_h[o% C' D'4 ;hWZo% 9' >'4 Ced[i% I' C'4 =Wl_i% 9' 9'4 ;h_Z][i% M' F'4
D[dd[Zo% C' I'4 CWZ^Wl% L' ;'4 F[ded% N' G'4 Q_Wd]% S'4 PWjied% F' E'4
<^h_ij_Wd% >' I'4 =e^[hjo% C' C'4 Jk_ha% F' <'4 LdoZ[h% =' A'4 EW^% C' C'4
E[l[o% 9' B'4 G_Yebb[% F' F'4 E_dZib[o% <' P'4 <edd% I' C' 9 L[b[Yj_l[
9bbeij[h_Y Iej[dj_Wjeh e\ j^[ F* FkiYWh_d_Y 9Y[jobY^eb_d[ K[Y[fjeh
BdYh[Wi[i 9Yj_l_jo e\ F[Z_Wb Ih[\hedjWb <ehj_YWb G[khedi WdZ K[ijeh[i
BcfW_hc[dji _d K[l[hiWb E[Whd_d]' 7# <JXUSVHN# )''0% &-% *-+0*"

*-+1/'
"2# <WdWbi% F'4 EWd[% C' K'4 P[d% 9'4 LYWcc[bbi% I' C'4 L[njed% I' F'4

<^h_ijefekbei% 9' 9 FedeZ"PocWd"<^Wd][kn F[Y^Wd_ic <Wd
>nfbW_d @ Ihej[_d&<ekfb[Z K[Y[fjeh "@I<K# 9bbeij[h_Y FeZkbWj_ed'
7# 0NSP# 1MJQ# )'()% &,+% /.)"/.2'
"*)# DkZka% L' ='4 ;[i^eh[% =' <' Gel[b F* 9bbeij[h_Y E_]WdZi3 9

IWj[dj K[l_[m' 3[TJUW =TNR# AMJU# >FW# )'()% &&% *,1."*,21'
"**# <^WcXed% <'4 CWjpa[% <'4 P[][d[h% G'4 @hWl_ki% 9'4 =Wdoip% P'

Ni_d] <^eb_d[h]_Y F* K[Y[fjeh Iei_j_l[ 9bbeij[h_Y FeZkbWjehi je
Bcfhel[ F[ceho l_W >d^WdY[c[dj e\ ;hW_d <^eb_d[h]_Y <ecckd_&
YWj_ed' 3XU# 7# >MFUQFHSP# )'()% *-+% 0,"1)'
"*+# F_ijho% L' G'4 OWbWdj% <'4 L[njed% I' F'4 <WfkWde% ;'4
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Wdo b_]WdZ!h[Y[fjeh+ eh& _dZ[[Z& h[Y[fjeh!h[Y[fjeh Yecfb[n&-
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[nWcfb[& _d^[h[djbo h[WYj_l[ [b[Yjhef^_b_Y \kdYj_edWb_j_[i( N^[
h[Y[fjeh cWo X[ fh[jh[Wj[Z m_j^ j^[ "]hekdZ ijWj[# b_]WdZ fh_eh
je f^ejeWYj_lWj_ed& _dYh[Wi_d] j^[ b_a[b_^eeZ e\ "YWfjkh_d]# j^[
b_]WdZ!h[Y[fjeh Yecfb[n e\ _dj[h[ij( Bem[l[h& Wi m_j^ W#d_jo'
bWX[b[Z b_]WdZi& h[WiedWXb[ W#d_jo \eh j^[ h[Y[fjeh WdZ W i_c_bWh
f^WhcWYebe]_YWb fhe!b[ je j^[ fWh[dj ceb[Ykb[ Wh[ _cfehjWdj je
[dikh[ i[b[Yj_l[ bWX[b_d] e\ j^[ X_dZ_d] i_j[ e\ _dj[h[ij(.

J^ejeWYj_lWjWXb[ \kdYj_edWb_j_[i j^Wj Wh[ hekj_d[bo _dYehfe'
hWj[Z _dje ademd b_]WdZi _dYbkZ[ X[dpef^[ded[i& Z_Wp_h_d[i
WdZ Whob Wp_Z[i #@_]kh[ +$(/ <[dpef^[ded['YedjW_d_d] fheX[i
kdZ[h]e f^ejeWYj_lWj_ed Wj -/*!-0* dc WdZ ^Wl[ j^[ dejWXb[
WZlWdjW][i e\ ^_]^[h Y^[c_YWb ijWX_b_jo WdZ ^_]^[h Yheii'b_da_d]

[#Y_[dYo YecfWh[Z je Z_Wp_h_d[i WdZ Whob Wp_Z[i( Bem[l[h&
j^[_h Xkba c[Wdi j^Wj j^[o cWo h[ikbj _d W b[ii WYYkhWj[
h[fh[i[djWj_ed e\ j^[ fWh[dj b_]WdZ!h[Y[fjeh _dj[hWYj_ed(
>_Wp_h_d[i WdZ Whob Wp_Z[i Wh[ ^[dY[ ceh[ fhkZ[dj Y^e_Y[i _\
_dYehfehWj_ed e\ W X[dpef^[ded[ _i b_a[bo je h[ikbj _d ij[h_Y
YbWi^[i m_j^ j^[ X_dZ_d] feYa[j(

>_Wp_h_d[i& m^_Y^ f^ejeWYj_lWj[ Wj -/*!-2* dc& cWo Wbie
fhel[ je X[ Wd WZlWdjW][eki Y^e_Y[ _\ Yedi_Z[hWXb[ dedif[Y_!Y
Yheii'b_da_d] _i Wdj_Y_fWj[Z5 j^[o Z_ifbWo bem Yheii'b_da_d]
[#Y_[dYo ikY^ j^Wj W YelWb[dj Yecfb[n m_bb edbo \ehc _\ j^[
b_]WdZ ^Wi l[ho ^_]^ W#d_jo \eh j^[ h[Y[fjeh(/ ; Yedi_Z[hWXb[
ZhWmXWYa _i j^Wj j^[_h iodj^[i_i YWd X[ Yecfb_YWj[Z WdZ j_c['
Yedikc_d]( ;hob Wp_Z[i& m^_b[ ceh[ iodj^[j_YWbbo WYY[ii_Xb[ j^Wj
Z_Wp_h_d[i& h[gk_h[ f^eje_hhWZ_Wj_ed Wj 6-** dc5 mWl[b[d]j^i
b_a[bo je YWki[ dedif[Y_!Y ZWcW][ je j^[ X_ebe]_YWb ioij[c
kdZ[h _dl[ij_]Wj_ed(0

J^ejeW#d_jo bWX[b_d] ^Wi Yedi_Z[hWXbo WZlWdY[Z ekh kdZ[h'
ijWdZ_d] e\ b_]WdZ!h[Y[fjeh WdZ h[Y[fjeh!h[Y[fjeh _dj[hWYj_edi
Wj @Wc_bo ; AJ=Li( N^[ j[Y^d_gk[ ^Wi [dWXb[Z j^[
_Z[dj_!YWj_ed WdZ ijhkYjkhWb Y^WhWYj[h_pWj_ed e\ b_]WdZ X_dZ_d]
i_j[i&+&1 fhel_Z[Z [Whbo [l_Z[dY[ \eh h[Y[fjeh Z_c[h_pWj_ed&- WdZ

0A?HE= $# N^h[[ Yeccedbo ki[Z f^ejeWYj_lWjWXb[ \kdYj_edWb_j_[i(

,3??3=
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\WY_b_jWj[Z h[Y[fjeh fkh_!YWj_ed j^Wj ^Wi ikXi[gk[djbo W_Z[Z
AJ=L YhoijWbb_pWj_ed(2 GkiYWh_d_Y WY[jobY^eb_d[ h[Y[fjehi
#c;=^Li$ Wh[ @Wc_bo ; AJ=Li j^Wj& Zk[ je j^[_h m_Z[ifh[WZ
[nfh[ii_ed _d j^[ Y[djhWb d[hleki ioij[c&3 ^Wl[ X[[d [nj[di_l[bo
_dl[ij_]Wj[Z Wi j^[hWf[kj_Y jWh][ji \eh [d^WdY_d] Ye]d_j_ed WdZ
Wbb[l_Wj_d] fioY^ej_Y iocfjeci _d YedZ_j_edi ikY^ Wi
iY^_pef^h[d_W WdZ ;bp^[_c[h!i Z_i[Wi[(+* ?nWcfb[i e\ f^eje'
WYj_lWjWXb[ b_]WdZi \eh c;=^Li _dYbkZ[ Whob Wp_Z[ Z[h_lWj_l[i e\
j^[ fej[dj ehj^eij[h_Y WdjW]ed_iji jhef_d[&++ -'gk_dkYb_Z_dob
X[dp_bWj[ #-KH<$&+, WdZ 7'c[j^ob'.'f_f[h_Zob X[dp_bWj[
#.HGJ<$(+,&+- Cd WZZ_j_ed je j^[ ^_]^bo ijhkYjkhWbbo Yedi[hl[Z
ehj^eij[h_Y b_]WdZ X_dZ_d] i_j[& j^[ [n_ij[dY[ e\ ckbj_fb[&
jefe]hWf^_YWbbo Z_ij_dYj Wbbeij[h_Y b_]WdZ X_dZ_d] i_j[i Wj
c;=^Li ^Wi X[[d [nj[di_l[bo [nf[h_c[djWbbo lWb_ZWj[Z(+.

Q^_b[ Wd WhhWo e\ c;=^L Wbbeij[h_Y b_]WdZi ^Wl[ ikXi[gk[djbo
X[[d Z[l[bef[Z&+/ ekh ademb[Z][ WXekj j^[ fh[Y_i[ beYWj_ed
WdZ ijhkYjkh[ e\ j^[_h X_dZ_d] i_j[i WdZ j^[ _dj[hWYj_edi e\
Wbbeij[h_Y b_]WdZi m_j^_d j^[c _i _d _ji _d\WdYo( B[dY[&
f^ejeWYj_lWjWXb[ b_]WdZi \eh Wbbeij[h_Y i_j[i cWo X[ e\ i_]d_!YWdj
mehj^ je j^_i ![bZ e\ h[i[WhY^(

B[h[_d m[ Z[iYh_X[ j^[ Z[l[befc[dj e\ W f^ejeWYj_lWjWXb[
_hh[l[hi_Xb[ Wbbeij[h_Y b_]WdZ& GCJM+.// #'& @_]kh[ ,$& \eh j^[
G+ c;=^L j^Wj cWo X[ ki[\kb _d \khj^[h fheX_d] j^[ ijhkYjkhWb
WdZ \kdYj_edWb c[Y^Wd_ici ]el[hd_d] Wbbeij[h_Y b_]WdZ'c;=^L
_dj[hWYj_edi(

N^[ [nj[di_l[ ijhkYjkh[!WYj_l_jo h[bWj_edi^_f ijkZ_[i+0

f[h\ehc[Z ed j^[ fWh[dj ceb[Ykb[& j^[ ^_]^bo i[b[Yj_l[ G+

c;=^L fei_j_l[ Wbbeij[h_Y ceZkbWjeh X[dpob gk_debed[
YWhXenob_Y WY_Z #<K=;& $& @_]kh[ ,$&+1 ]k_Z[Z ekh i[b[Yj_ed
e\ j^[ X[dpef^[ded[ ]hekf Wi ekh f^ejeWYj_lWjWXb[ \kdYj_ed'
Wb_jo( GWdo ^_]^ fej[dYo <K=; WdWbe]k[i YedjW_d X_Whob WdZ
\ki[Z Whob ioij[ci(+2!,+ Mf[Y_!YWbbo& h[fbWY[c[dj e\ j^[ .'
c[j^eno ]hekf m_j^ W f^[dob h_d] #% WdZ && @_]kh[ ,$ h[ikbj[Z
_d _cfhel[Z W#d_jo #f4<$& fei_j_l[ Yeef[hWj_l_jo #!"$& WdZ
Wbbeij[h_Y W]ed_ic ##<$(

,,&,- N^_i [dWXb[Z ki je Yed!Z[djbo

_dYehfehWj[ j^[ X[dpef^[ded[ ]hekf _dje ekh b_]WdZ Z[i_]d
m_j^ekj YedY[hd WXekj ij[h_Y Z_ihkfj_ed e\ j^[ b_]WdZ!h[Y[fjeh
X_dZ_d] _dj[hWYj_ed eh \kdYj_edWb WYj_lWj_ed(

Oi_d] U-BV7'c[j^obiYefebWc_d[ #HGM$ Yecf[j_j_ed hWZ_e'
b_]WdZ X_dZ_d] WdZ ?LE+), f^eif^ehobWjed WiiWoi f[h\ehc[Z
Wj ^kcWd G+ c;=^L'[nfh[ii_d] =^_d[i[ ^Wcij[h elWho
#=BI$ Y[bbi& m[ Yed!hc j^Wj j^[ Wbbeij[h_Y X_dZ_d] WdZ
\kdYj_edWb fhe!b[ e\ <K=;& Wi m[bb Wi j^[ fWh[dj ceb[Ykb[!i
^_]^ c;=^L ikXjof[ i[b[Yj_l_jo& _i fh[i[hl[Z _d GCJM+.//(
CcfehjWdjbo& iWjkhWj_ed hWZ_eb_]WdZ X_dZ_d] WiiWoi ki_d] ^G+

c;=^L'[nfh[ii_d] =BI Y[bb c[cXhWd[i h[l[Wb j^[ WX_b_jo e\
GCJM+.// je _hh[l[hi_Xbo X_dZ je j^[ h[Y[fjeh \ebbem_d]
f^ejeWYj_lWj_ed(

N^[ gk_debed[ YWhXenob_Y WY_Z ( mWi fh[fWh[Z _d j^h[[ ij[fi
Wi fh[l_ekibo Z[iYh_X[Z(,. LWZ_YWb Xhec_dWj_ed e\ .'c[j^ob'
X[dpef^[ded[ ]Wl[ W c_njkh[ e\ j^[ Z[i_h[Z cedeXhec_dWj[Z
) WdZ W icWbb Wcekdj e\ Z_Xhec_dWj[Z fheZkYj( N^[i[
YecfekdZi Z_ifbWo W i_c_bWh h[j[dj_ed j_c[ WdZ m[h[ kdWXb[
je X[ i[fWhWj[Z Xo Y^hecWje]hWf^_Y c[j^eZi( @ehjkdWj[bo& j^[
YhkZ[ c_njkh[ mWi ikYY[ii\kbbo [cfbeo[Z _d j^[ H'X[dpobWj_ed
ij[f je \ehc j^[ jWh][j ceb[Ykb[ ' _d Wd WYY[fjWXb[ o_[bZ #/."$(

N^[ Wbbeij[h_Y X_dZ_d] WdZ \kdYj_edWb fhef[hj_[i e\ <K=;
#$$ WdZ GCJM+.// #'$ m[h[ Wii[ii[Z& kj_b_p_d] c[j^eZi
fh[l_ekibo Z[iYh_X[Z&,. Xo _dj[hWYj_d] j^[ b_]WdZi m_j^ ;=^ _d
U-BVHGM Yecf[j_j_ed X_dZ_d] WiiWoi WdZ ?LE+), f^eif^eh'
obWj_ed \kdYj_edWb WiiWoi YedZkYj[Z _d =BI Y[bbi ijWXbo
[nfh[ii_d] j^[ ^G+ c;=^L #@_]kh[ -$( GCJM+.// [n^_X_j[Z
W i_c_bWh W#d_jo je <K=; #GCJM+.// 4< 7 +/ $G YecfWh[Z
je <K=; 4< 7 -0 $G$ WdZ Z_ifbWo[Z fei_j_l[ X_dZ_d] #! 7 0+$
WdZ \kdYj_edWb #" 7 +(+$ Yeef[hWj_l_jo m_j^ j^[ W]ed_ij ;=^
WdZ d[]Wj_l[ X_dZ_d] Yeef[hWj_l_jo m_j^ j^[ WdjW]ed_ij
U-BVHGM #be] !UHGMV 7 !-(**$ Yedi_ij[dj m_j^ j^[ jme'ijWj[
ceZ[b e\ h[Y[fjeh WYj_l_jo h[fehj[Z \eh <K=;(,/ GCJM+.//
Wbie X[^Wl[Z Wi Wd Wbbeij[h_Y W]ed_ij _d _ji emd h_]^j
#GCJM+.// #< 7 ++ YecfWh[Z je <K=; #< 7 ,2$( U-BVHGM
Yecf[j_j_ed X_dZ_d] Ykhl[i WdZ ?LE+), f^eif^ehobWj_ed
YedY[djhWj_ed!h[ifedi[ Ykhl[i \eh <K=; WdZ GCJM+.// _d
j^[ WXi[dY[ e\ ehj^eij[h_Y W]ed_ij Wh[ WlW_bWXb[ _d Mkffehj_d]
Cd\ehcWj_ed @_]kh[ +(

H[nj& m[ h[f[Wj[Z j^[ U-BVHGM Yecf[j_j_ed X_dZ_d] WiiWoi
Wj j^[ G,'G/ c;=^L ikXjof[i je [lWbkWj[ j^[ i[b[Yj_l_jo
fhe!b[i e\ <K=; WdZ GCJM+.//( H[_j^[h i_]d_!YWdj fei_j_l[
Yeef[hWj_l_jo m_j^ ;=^ deh d[]Wj_l[ Yeef[hWj_l_jo m_j^
U-BVHGM mWi eXi[hl[Z m_j^ [_j^[h b_]WdZ& ik]][ij_d] j^Wj
<K=; WdZ GCJM+.// Wh[ kdWXb[ je X_dZ je& eh [bi[ Z_ifbWo
d[kjhWb Yeef[hWj_l_jo m_j^& j^[ G,'G/ c;=^Li #Mkffehj_d]
Cd\ehcWj_ed @_]kh[ ,$(

@_dWbbo& m[ f[h\ehc[Z U-BVHGM iWjkhWj_ed c[cXhWd[
X_dZ_d] WiiWoi je WiY[hjW_d m^[j^[h GCJM+.// _i YWfWXb[ e\
X_dZ_d] _hh[l[hi_Xbo je j^[ G+ c;=^L( ; fhejeYeb fh[l_ekibo
h[fehj[Z Xo ekh bWXehWjeho,. mWi ceZ_![Z je _dYehfehWj[ W
f^ejeWYj_lWj_ed ij[f( Mf[Y_!YWbbo& \ebbem_d] W + ^ fh[_dYkXWj_ed
e\ G+ c;=^L'[nfh[ii_d] =BI Y[bb c[cXhWd[i m_j^
GCJM+.//& j^[ iWcfb[ mWi [nfei[Z je -/* dc OP b_]^j \eh
-* c_d Wj . #=5, efj_cWb YedZ_j_edi je W"[Yj f^ejeboi_i&
Z_hWZ_YWb \ehcWj_ed& WdZ YelWb[dj Yheii'b_da_d] Xo j^[
X[dpef^[ded[ \kdYj_edWb_jo #@_]kh[ .$(

U-BVHGM iWjkhWj_ed c[cXhWd[ X_dZ_d] WiiWoi h[l[Wb[Z j^Wj
GCJM+.// _i X_dZ_d] _hh[l[hi_Xbo je j^[ G+ c;=^L5 W
i_]d_!YWdj h[ZkYj_ed _d 0cWn #jejWb h[Y[fjeh Z[di_jo$ mWi
eXi[hl[Z \ebbem_d] GCJM+.// fh[_dYkXWj_ed WdZ f^eje'
WYj_lWj_ed YecfWh[Z je l[^_Yb[ #0cWn #" l[^_Yb[$ 7 /*(,"5
@_]kh[ /;&>$( N^_i _i _dZ_YWj_l[ e\ h[ZkY[Z U-BVHGM X_dZ_d]

0A?HE= %# MjhkYjkh[i e\ <K=; #$$& jme <K=; WdWbe]k[i #% WdZ &$&
WdZ j^[ f^ejeWYj_lWjWXb[ _hh[l[hi_Xb[ Wbbeij[h_Y b_]WdZ GCJM+.// #'$(

#%3 %@=CA;8B /=JGEH;A=D;= ,3??3=
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Wi W h[ikbj e\ _hh[l[hi_Xb[ Wbbeij[h_Y i_j[ eYYkfWj_ed Xo
GCJM+.//& m_j^ m^_Y^ j^[ hWZ_eb_]WdZ ^Wi ^_]^ d[]Wj_l[
Yeef[hWj_l_jo( He i_]d_!YWdj Z_"[h[dY[ _d 0cWn mWi eXi[hl[Z
\ebbem_d] OP [nfeikh[ e\ c[cXhWd[i fh[_dYkXWj[Z m_j^
<K=; #0cWn #" l[^_Yb[$ 7 22(0"& @_]kh[ /<&>$( CcfehjWdjbo&
de Y^Wd][ _d 0cWn mWi eXi[hl[Z \ebbem_d] fh[_dYkXWj_ed m_j^
GCJM+.// _\ j^[ OP [nfeikh[ ij[f mWi ec_jj[Z #0cWn #"
l[^_Yb[$ 7 3*(-"& @_]kh[ /=&>$(

B[h[_d m[ h[fehj j^[ Z[l[befc[dj e\ GCJM+.//& W
f^ejeWYj_lWjWXb[ Wbbeij[h_Y b_]WdZ \eh j^[ G+ c;=^L( N^[
iodj^[i_i e\ j^[ b_]WdZ mWi Yecfb[j[Z \ebbem_d] fh[l_ekibo
[ijWXb_i^[Z c[j^eZi #MY^[c[ +$( Cd l_jhe U-BVHGM Yecf[j_'
j_ed X_dZ_d] WiiWoi WdZ ?LE+), f^eif^ehobWj_ed \kdYj_edWb
WiiWoi Yed!hc[Z j^Wj GCJM+.//& b_a[ j^[ fWh[dj ceb[Ykb[
<K=;& WYji Wi Wd G+ c;=^L fei_j_l[ Wbbeij[h_Y ceZkbWjeh
#@_]kh[ -$( CcfehjWdjbo& m[ Z[cedijhWj[ j^Wj GCJM+.// _i

YWfWXb[ e\ X_dZ_d] _hh[l[hi_Xbo je j^[ G+ c;=^L \ebbem_d]
f^ejeWYj_lWj_ed m_j^ -/* dc OP b_]^j #@_]kh[ /$(

Q[ feijkbWj[ j^Wj j^_i b_]WdZ cWo feii[ii WZlWdjW][eki
fhef[hj_[i YecfWh[Z je ekh fh[l_ekibo h[fehj[Z _hh[l[hi_Xb[
Wbbeij[h_Y b_]WdZ GCJM+,0, #i[[ j^[ Mkffehj_d] Cd\ehcWj_ed
@_]kh[ - \eh ijhkYjkh[$&, m^_Y^ YedjW_di Wd [b[Yjhef^_b_Y
_iej^_eYoWdWj[ ce_[jo(,. GCJM+,0, _i b_c_j[Z je h[WYj_d] m_j^
dkYb[ef^_b_Y Wc_de WY_Z h[i_Zk[i ikY^ Wi Yoij[_d[& i[h_d[ WdZ
boi_d[( MkY^ W h[gk_h[c[dj cWo h[ikbj _d j^[ b_]WdZ WZefj_d] W
Z_ij_dYj X_dZ_d] fei[ \hec j^Wj e\ <K=; _d j^[ Wbbeij[h_Y
X_dZ_d] i_j[ _d ehZ[h je eh_[dj _ji[b\ WhekdZ ikY^ h[i_Zk[i
#m^_Y^ cWo _d jkhd b[WZ je ijWX_b_pWj_ed e\ W Z_"[h[dj h[Y[fjeh
Yed\ehcWj_ed$& cWa_d] _j Z_#Ykbj je [njhWfebWj[ Wdo ijhkYjkhWb
eh \kdYj_edWb !dZ_d]i je <K=;( @khj^[hceh[& j^[ _iej^_eYoW'
dWj[ ce_[jo e\ GCJM+,0, _i _d^[h[djbo h[WYj_l[& _dYh[Wi_d] j^[
b_a[b_^eeZ j^Wj j^[ b_]WdZ X_dZi dedi[b[Yj_l[bo je ckbj_fb[ i_j[i
ed j^[ G+ c;=^L& _d WZZ_j_ed je j^[ <K=; Wbbeij[h_Y X_dZ_d]
i_j[( Cd W ceh[ Yecfb[n _d l_jhe i[jj_d]& j^_i h[WYj_l_jo _i Wbie
b_a[bo je h[ikbj _d Yedi_Z[hWXb[ e"'jWh][j X_dZ_d]( Cd YedjhWij&
j^[ X[dpef^[ded[ GCJM+.// W"ehZi j^[ WZlWdjW][i e\
j[cfehWb Yedjheb e\ h[WYj_l_jo& j^[ WX_b_jo je hWf_Zbo Yheii'b_da
m_j^ Wdo d[_]^Xeh_d] c[j^ob[d[ kd_j #m_j^_d -(+ r.$ edY[
WYj_lWj[Z& WdZ ceh[ Ybei[bo c_c_Ya_d] j^[ ijhkYjkh[ e\ ^_]^[h
fej[dYo <K=; WdWbe]k[i j^Wd Ze[i GCJM+,0,( @khj^[hceh[&
m[ Z[cedijhWj[ j^Wj j^[ ^_]^ c;=^L ikXjof[ i[b[Yj_l_jo e\
<K=; _i fh[i[hl[Z m_j^ GCJM+.// #Mkffehj_d] Cd\ehcWj_ed
@_]kh[ ,$( Q^_b[ j^[i[ [nf[h_c[dji m[h[ f[h\ehc[Z m_j^ j^[
"]hekdZ ijWj[#& dedf^ejeWYj_lWj[Z GCJM+.//& j^[ h[ikbji
ik]][ij j^Wj j^_i b_]WdZ ^Wi b_jjb[ je de W#d_jo \eh j^[ ej^[h
c;=^Li WdZ j^[ b_a[b_^eeZ e\ _j Yheii'b_da_d] m_j^ j^[i[
h[Y[fjehi \ebbem_d] f^ejeWYj_lWj_ed _i ]h[Wjbo h[ZkY[Z( NWa[d
je][j^[h& m^_b[ GCJM+,0, cWo i[hl[ Wi W ki[\kb b_]WdZ \eh
_dl[ij_]Wj_d] Wbbeij[h_Y _dj[hWYj_edi _d W h[YecX_dWdj _d l_jhe
i[jj_d]& GCJM+.// cWo b_a[bo X[ W ceh[ \WlehWXb[ f^WhcWYe'
be]_YWb jeeb \eh i[b[Yj_l[bo fheX_d] ijhkYjkhWb WdZ \kdYj_edWb
Wbbeij[h_Y _dj[hWYj_edi Wj j^[ G+ c;=^L _d Xej^ W h[YecX_dWdj
WdZ dWj_l[ _d l_jhe i[jj_d](

0A?HE= &# J^WhcWYebe]_YWb Y^WhWYj[h_pWj_ed e\ <K=; #$$ WdZ GCJM+.// #'$ _d W U-BVHGM';=^ Yecf[j_j_ed X_dZ_d] WiiWo #b[\j$ WdZ Wd ?LE+),
f^eif^ehobWj_ed \kdYj_edWb WiiWo #h_]^j$( ?nf[h_c[dji f[h\ehc[Z _d ^G+ c;=^L'[nfh[ii_d] =BI Y[bbi _d j^[ fh[i[dY[ e\ _dYh[Wi_d] YedY[djhWj_edi
e\ ;=^ m_j^ eh m_j^ekj _dYh[Wi_d] YedY[djhWj_edi e\ <K=; #$$ eh GCJM+.// #'$ #WdZ& _d j^[ YWi[ e\ j^[ X_dZ_d] WiiWo& _d j^[ fh[i[dY[ e\ W 4>

YedY[djhWj_ed e\ hWZ_ebWX[b[Z ehj^eij[h_Y WdjW]ed_ij U-BVHGM #*(+ dG$$( N^[ X_dZ_d] Yeef[hWj_l_jo \WYjeh X[jm[[d U-BVHGM WdZ [WY^ Wbbeij[h_Y
b_]WdZ mWi YedijhW_d[Z je Wd WhX_jhWho bem lWbk[ #be] !UHGMV 7 !-(**$ Yedi_ij[dj m_j^ l[ho ^_]^ d[]Wj_l[ Yeef[hWj_l_jo( PWbk[i h[fh[i[dj j^[ c[Wd $

M?G \hec Wj b[Wij j^h[[ [nf[h_c[dji f[h\ehc[Z _d Zkfb_YWj[(

0A?HE= '# MY^[c[ Z[f_Yj_d] OP f^ejeboi_i& ][d[hWj_ed e\ W Z_hWZ_YWb
_dj[hc[Z_Wj[& WdZ YelWb[dj XedZ \ehcWj_ed Xo W X[dpef^[ded[
\kdYj_edWb_jo(

#%3 %@=CA;8B /=JGEH;A=D;= ,3??3=
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! .'4*0&3

%@=CAHIGL! -8?8C4=% ;bb cWj[h_Wbi m[h[ h[W][dj ]hWZ[ WdZ
fkhY^Wi[Z Yecc[hY_Wbbo \hec M_]cW';bZh_Y^ eh GWjh_n MY_[dj_!Y(
;d^oZheki iebl[dji m[h[ eXjW_d[Z \hec W G<hWkd G< MJM'2**
Mebl[dj Jkh_!YWj_ed Moij[c( ;dWboj_YWb j^_d bWo[h Y^hecWje]hWf^o
#NF=$ mWi f[h\ehc[Z ed i_b_YW ][b 0* @,/. fh[YeWj[Z fbWj[i #*(,/ cc&
G[hYa ;LN ///.$ WdZ l_ikWb_p[Z Xo kbjhWl_eb[j b_]^j& _eZ_d[& eh
d_d^oZh_d Wi d[Y[iiWho( M_b_YW ][b 0* #@bkaW$ mWi ki[Z \eh i_b_YW ][b $Wi^
Y^hecWje]hWf^o( G_YhemWl[ h[WYj_edi m[h[ f[h\ehc[Z _d W =?G
>_iYel[h c_YhemWl[ h[WYjeh( G[bj_d] fe_dji #cf$ m[h[ Z[j[hc_d[Z ed
W G[jjb[h Neb[Ze GJ/* G[bj_d] Je_dj Moij[c(

+B HGL if[YjhW m[h[ hekj_d[bo h[YehZ[Z Wj .** GBp ki_d] W
<hk!a[h ;lWdY[bb ObjhWi^_[bZ Jbki if[Yjhec[j[h [gk_ff[Z m_j^ W M_b_Yed

AhWf^_Yi mehaijWj_ed( =^[c_YWb i^_\ji #%B$ \eh Wbb +B HGL if[YjhW Wh[
h[fehj[Z _d fWhji f[h c_bb_ed #ffc$ ki_d] j^[ Y[dj[h f[Wa e\ j^[
Z[kj[hWj[Z iebl[dj Y^[c_YWb i^_\j Wi j^[ h[\[h[dY[4 =>=b- #1(,0$ WdZ
C0'>GMI #,(/*$(,0 ?WY^ h[iedWdY[ mWi Wii_]d[Z WYYehZ_d] je j^[
\ebbem_d] Yedl[dj_ed4 Y^[c_YWb i^_\j #%$ #ckbj_fb_Y_jo& Yekfb_d]
YedijWdj#i$ _d Bp& WdZ dkcX[h e\ fhejedi$( =ekfb_d] YedijWdji #3$
Wh[ h[fehj[Z je j^[ d[Wh[ij *(/ Bp( Cd h[fehj_d] if[YjhWb ZWjW& j^[
\ebbem_d] WXXh[l_Wj_edi ^Wl[ X[[d ki[Z4 i& i_d]b[j5 Z& ZekXb[j5 j& jh_fb[j5
g& gkWhj[j5 f& f[dj[j5 c& ckbj_fb[j5 Xh& XheWZ5 Wff& WffWh[dj5 Wi m[bb Wi
YecX_dWj_edi e\ j^[i[ m^[h[ Wffhefh_Wj[(

+-= HGL if[YjhW m[h[ hekj_d[bo h[YehZ[Z Wj +** GBp ki_d] W
<hk!a[h ;lWdY[ .** ObjhW M^_[bZ Jbki if[Yjhec[j[h [gk_ff[Z m_j^ W
M_b_Yed AhWf^_Yi mehaijWj_ed( =^[c_YWb i^_\ji #%=$ \eh Wbb +-= HGL
if[YjhW Wh[ h[fehj[Z _d fWhji f[h c_bb_ed #ffc$& ki_d] j^[ Y[dj[h f[Wa
e\ j^[ Z[kj[hWj[Z iebl[dj Y^[c_YWb i^_\j Wi j^[ h[\[h[dY[4 =>=b-
#11(+0$ WdZ C0'>GMI #-3(/,$(,0

BMK=& BG<=& WdZ =IMS if[YjhW m[h[ eXjW_d[Z ki_d] j^[
ijWdZWhZ <hk!a[h fkbi[ i[gk[dY[ je Wii_ij m_j^ ijhkYjkhWb Wii_]dc[dj e\
j^[ YecfekdZi(

F_gk_Z Y^hecWje]hWf^o!cWii if[Yjhec[jho #F=GM$ mWi f[h'
\ehc[Z ed Wd ;]_b[dj +,** M[h_[i Yekfb[Z je j^[ 0+,* gkWZhkfeb[
cWii if[Yjhec[j[h( ?bkj_ed mWi Wbie ced_jeh[Z Wj ,/. dc( B_]^
h[iebkj_ed cWii if[Yjhec[jho #BLGM$ WdWboi[i m[h[ h[YehZ[Z _d j^[
if[Y_![Z _ed ceZ[ ki_d] W F=N Jh[c_[h R? NI@ cWii if[Yjhec[j[h
Yekfb[Z je W ,13/ ;bb_WdY[ M[fWhWj_edi GeZkb[ Wj Yed[ lebjW][i e\ ./
P #?MC%$ WdZ 0* P #?MC!$(

;dWboj_YWb h[l[hi['f^Wi[ ^_]^ f[h\ehcWdY[ b_gk_Z Y^hecWje]hWf^o
#BJF=$ mWi f[h\ehc[Z ed W QWj[hi BJF= ioij[c ki_d] W
J^[dec[d[n FkdW =2 #,$ +** r Yebkcd #+/* % .(0 cc& / $c$
WdZ W X_dWho iebl[dj ioij[c5 iebl[dj ;& *(+" N@;)B,I5 iebl[dj <&
*(+" N@;)2*" G[IB)B,I( CieYhWj_Y [bkj_ed mWi YWhh_[Z ekj ki_d]
j^[ \ebbem_d] fhejeYeb #j_c[& " iebl[dj ;& " iebl[dj <$4 * c_d& +**& *5
+* c_d& ,*& 2*5 ++ c_d& ,*& 2*5 +, c_d& +**& *5 ,* c_d& +**& *5 Wj W
$em hWj[ e\ +(* cF)c_d ced_jeh[Z Wj ,/. dc ki_d] W QWj[hi 330
J^ejeZ_eZ[ ;hhWo Z[j[Yjeh(

0A?HE= (# J^WhcWYebe]_YWb Y^WhWYj[h_pWj_ed e\ GCJM+.// #'$ WdZ <K=; #$$ _d U-BVHGM iWjkhWj_ed X_dZ_d] WiiWoi f[h\ehc[Z _d ^G+ c;=^L'
[nfh[ii_d] =BI Y[bb c[cXhWd[i _d j^[ fh[i[dY[ e\ _dYh[Wi_d] YedY[djhWj_edi e\ hWZ_ebWX[b[Z ehj^eij[h_Y WdjW]ed_ij U-BVHGM( #;$ + ^
fh[_dYkXWj_ed m_j^ l[^_Yb[ eh GCJM+.//& \ebbem[Z Xo -* c_d [nfeikh[ je -/* dc OP b_]^j( #<$ + ^ fh[_dYkXWj_ed m_j^ l[^_Yb[ eh <K=;& \ebbem[Z
Xo -* c_d [nfeikh[ je -/* dc OP b_]^j( #=$ + ^ fh[_dYkXWj_ed m_j^ l[^_Yb[ eh GCJM+.//& m_j^ekj -* c_d [nfeikh[ je -/* dc OP b_]^j( #>$ 0cWn

#" l[^_Yb[$ XWh ]hWf^i m^[h[ lWbk[i i_]d_!YWdjbo Z_"[h[dj \hec l[^_Yb[ Wh[ _dZ_YWj[Z Xo Wij[h_ia#i$ #!$ #m^[h[ ! 7 L 6 *(*/& !! 7 L 6 *(*+& !!! 7 L 6
*(**+& !!!! 7 L 6 *(***+& WdZ di 7 dej i_]d_!YWdj$( PWbk[i h[fh[i[dj j^[ c[Wd $ M?G \hec j^h[[ [nf[h_c[dji f[h\ehc[Z _d Zkfb_YWj[(

7<@=B= $# 7ICG@=FAF D> 3157$'(( !'"

L[W][dji WdZ YedZ_j_edi4 #W$ )& >CJ?;& ;=H& 2* !=& /."5 #X$ H<M&
X[dpeob f[hen_Z[& ?jI;Y& c_YhemWl[ +,* !=(

#%3 %@=CA;8B /=JGEH;A=D;= ,3??3=
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=^WhWYj[h_pWj_ed h[gk_h[c[dji \eh _dj[hc[Z_Wj[ YecfekdZi m[h[
i[j Wi cf& +B HGL& +-= HGL& F=GM WdZ BJF= #,/. dc$ eh F=GM
fkh_jo( =^WhWYj[h_pWj_ed h[gk_h[c[dji \eh !dWb YecfekdZi m[h[ i[j Wi
cf& +B HGL& +-= HGL& FLGM& BLGM& WdZ BJF= #,/. WdZ ,+.
dc$ fkh_jo 83/"(

&$!($*8?J@I=58?JI="$($@H@$&#($7<;I7C@BF<?@=<?8$'$64C5@HI=<6
)6<7 !!"% .'Ine'+&.'Z_^oZhegk_deb_d['-'YWhXenob_Y WY_Z #+2* c]& 3/,
$ceb$& YhkZ[ .'#Xhecec[j^ob$X[dpef^[ded[ #0$ #-3- c]& +(.-
cceb$& WdZ WY[jed_jh_b[ #2 cF$ m[h[ fbWY[Z _d Wd L<@ WdZ Yeeb[Z je
* #= _d Wd _Y[ XWj^( 7&7'>__iefhefob[j^obWc_d[ #>CJ?;$ #. [gk_l$
mWi WZZ[Z& WdZ j^[ h[WYj_ed ij_hh[Z Wj 2* #= \eh ,, ^( N^[ h[WYj_ed
c_njkh[ mWi Yeeb[Z je heec j[cf[hWjkh[& WdZ j^[ fh[Y_f_jWj[Z fheZkYj
_iebWj[Z Wi W m^_j[ ieb_Z Xo lWYkkc !bjhWj_ed WdZ mWi^[Z m_j^ Z_[j^ob
[j^[h #+31 c]& /."$5 cf ,-/!,-0 #=( %B #C0'>GMI$ +/(+/ #i& +B$&
3(-0 #i& +B$& 2(.- #ZZ& 3 7 2(*& +(* Bp& +B$& 1(3-!1(2, #c& ,B$& 1(1/!

1(0, #c& 0B$& 1(/2!1(/+ #c& ,B$& 1(./ #Z& 3. 2(/ Bp& ,B$& 0(*, #i&
,B$( %= #C0'>GMI$ +3/(+& +12(+& +0/(3& +/*(/& +.*(,& +-3(/& +-0(2&
+-0(0& +-.(-& +-,(2& +-*(,& +,3(0& +,2(0& +,0(0& +,0(/& +,0(*& +,/(1&
++2(/& +*2(+& /0(+( F=GM I)S UG % BV%4 -2.(+( I)S BLGM #NI@
?M%$ =,.B+1HI. UG % BV% YWbYZ -2.(+,-*& \ekdZ -2.(+,,0( BJF=4
OL 7 3(22 c_d& fkh_jo #,/.$ 7 31(*"& fkh_jo #,+.$ 7 30(-"

($!*C@>@>8E;I="58?J@A;8?@?8 !""% .'G[j^obX[dpef^[ded[ #,**
c]& +(*, cceb$& 7'XheceikYY_d_c_Z[ #H<M$ #,+2 c]& +(,, cceb$&
WdZ X[dpeob f[hen_Z[ #+,(- c]& /+ $ceb$ m[h[ fbWY[Z _d W c_YhemWl[
l_Wb m_j^ [j^ob WY[jWj[ #. cF$& WdZ j^[ h[WYj_ed c_njkh[ mWi ij_hh[Z
Xh_[$o je Z_iiebl[ j^[ h[W][dji( N^[ l[ii[b mWi i[Wb[Z WdZ h[WYj[Z _d
j^[ c_YhemWl[ \eh +/ c_d Wj +,* #=( N^[ h[WYj_ed c_njkh[ mWi !bj[h[Z
je h[cel[ Wdo fh[Y_f_jWj[Z H<M& WdZ j^[d j^[ iebl[dj [lWfehWj[Z _d
lWYke( N^[ jWh][j ceb[Ykb[ mWi h[WYj[Z ed m_j^ekj Wdo \khj^[h
fkh_!YWj_ed #YhkZ[ cWii4 /11 c]$5 %B #=>=b-$ 1(10!1(03 #c& .B$&
1(.0!1(-3 #c& /B$& .(.1 #i& ,B$( %= #=>=b-$ +12(.& +.,(,& +-1(.&
+-1(-& +-,(1& +-*(0& +-*(.& +-*(+& +,3(*& +,2(.& +,0(0& -,(.( F=GM I)S
UG#2+<h$ % BV%4 ,11(*( F=GM4 OL 7 0(12 c_d& fkh_jo 7 2/(*"
cedeXhec_dWj[Z fheZkYj& +/(*" Z_Xhec_dWj[Z XofheZkYj(

1@8GC8;EBE?L! U-BVHGM Yecf[j_j_ed m^eb[ Y[bb X_dZ_d] WiiWoi&
?LE+), f^eif^ehobWj_ed WiiWoi& WdZ ZWjW WdWboi_i m[h[ f[h\ehc[Z Wi
fh[l_ekibo Z[iYh_X[Z(,. U-BVHGM iWjkhWj_ed c[cXhWd[ X_dZ_d] WiiWoi
m[h[ f[h\ehc[Z Wi \ebbemi(

/8>5C4?8 1C8A4C4E<@?% Jh[fh[fWh[Z @bfCd'=BI Y[bb c[cXhWd[i
ijWXbo [nfh[ii_d] ^kcWd ckiYWh_d_Y G+ h[Y[fjehi #^G+ c;=^L
@bfCd'=BI$ m[h[ j^Wm[Z& Z_bkj[Z je W YedY[djhWj_ed e\ +,/* $])cF&
WdZ h[ikif[dZ[Z ki_d] W ^WdZ'^[bZ ^ece][d_p[h #Wj ibem if[[Z je
c_d_c_p[ \hej^_d]$( ObjhWY[djh_\k][ jkX[i #ed[ f[h Xk"[h)b_]WdZ
jh[Wjc[dj$ m[h[ bWX[b[Z& /** $] e\ c[cXhWd[ f_f[jj[Z _dje [WY^& j^[
lebkc[ cWZ[ kf je 3 cF m_j^ YebZ B?J?M'Xk"[h[Z iWb_d[& WdZ j^[
jkX[i a[fj ed _Y[(

1C8<?6F54E<@? G<E; +@?EC@=D 4?7 38DE .<94?7D% MjeYa iebkj_edi e\
GCJM+.// WdZ <K=; #+*!, G$ m[h[ cWZ[ kf _d >GMI( F_]WdZi
m[h[ Z_bkj[Z je +*!- G _d B?J?M'Xk"[h[Z iWb_d[( ; Xk"[h Yedjheb
#+*" >GMI)B?J?M'Xk"[h[Z iWb_d[$ mWi Wbie cWZ[ kf( Id[
c_bb_b_j[h Xk"[h eh b_]WdZ WZZ_j_edi& \eh W !dWb lebkc[ e\ +* cF&
m[h[ cWZ[& WdZ j^[ c[cXhWd[ jkX[i _dYkXWj[Z _d W mWj[h XWj^ Wj -1
#= \eh + ^( G[cXhWd[ jkX[i m[h[ fbWY[Z _cc[Z_Wj[bo ed _Y[ \eh - c_d
WdZ j^[d [nfei[Z je -/* dc OP b_]^j Wj . #= \eh -* c_d( H[nj& +* cF
e\ _Y[ YebZ B?J?M'Xk"[h[Z iWb_d[ mWi WZZ[Z& WdZ j^[d WZZ_j_edWb _Y[
YebZ Xk"[h mWi WZZ[Z je Xh_d] Wbb jkX[i je [gkWb cWii( NkX[i m[h[
Y[djh_\k][Z ed j^[ MehlWb kbjhWY[djh_\k][ Wj . #= \eh ,* c_d Wj .* ***
hfc( N^[ ikf[hdWjWdj mWi Z_iYWhZ[Z& j^[ c[cXhWd[i m[h[ mWi^[Z WdZ
h[ikif[dZ[Z j^ehek]^bo _d + cF e\ _Y[ YebZ B?J?M'Xk"[h[Z iWb_d[ #je
[dikh[ j^[ h[celWb e\ Wdo dedYelWb[djbo XekdZ b_]WdZ$& Wd WZZ_j_edWb
+3 cF e\ _Y['YebZ Xk"[h WZZ[Z& WdZ j^[ jkX[i Xhek]^j je [gkWb cWii
W]W_d( NkX[i m[h[ Y[djh_\k][Z W]W_d ed j^[ MehlWb kbjhWY[djh_\k][ Wj .
#= \eh ,* c_d Wj .* *** hfc( N^[ ikf[hdWjWdj mWi Z_iYWhZ[Z& WdZ j^[
c[cXhWd[i h[ikif[dZ[Z _d .** $F e\ YebZ B?J?M'Xk"[h[Z iWb_d[( ;
<hWZ\ehZ WiiWo mWi f[h\ehc[Z je WiY[hjW_d j^[ YedY[djhWj_ed e\
c[cXhWd[ _d [WY^ jh[Wjc[dj jkX[& WdZ j^[d j^[ h[gk_h[Z Wcekdj e\
YebZ B?J?M'Xk"[h[Z iWb_d[ mWi WZZ[Z je Xh_d] j^[ YedY[djhWj_ed e\
[WY^ je -* $])cF(

)DD4I 1C@E@6@=% MjeYa iebkj_edi e\ U-BVHGM #+*!1(/ WdZ +*!2 G$
m[h[ cWZ[ kf _d B?J?M'Xk"[h[Z iWb_d[( >_bkj_edi e\ U-BVHGM m[h[

cWZ[ kf _d B?J?M'Xk"[h[Z iWb_d[ Wj +*% j^[ h[gk_h[Z YedY[djhWj_ed(
; ijeYa iebkj_ed e\ Wjhef_d[ #+*!. G$ mWi cWZ[ kf Wj +*% j^[
h[gk_h[Z YedY[djhWj_ed( G[cXhWd[i #+** $F f[h jkX[$ m[h[
[gk_b_XhWj[Z Wj -1 #= \eh + ^ m_j^ +** $F e\ B?J?M'Xk"[h[Z iWb_d[
#if[Y_!Y m[bbi$ eh +** $F e\ Wjhef_d[ #dedif[Y_!Y m[bbi$ WdZ +** $F
f[h m[bb e\ [WY^ YedY[djhWj_ed e\ U-BVHGM& _d j^[ h[gk_h[Z Wcekdj e\
B?J?M'Xk"[h[Z iWb_d[ je cWa[ W jejWb lebkc[ e\ + cF f[h jkX[(

)DD4I 38C><?4E<@? 4?7 ,4E4 +@==86E<@?% ;iiWoi m[h[ j[hc_dWj[Z
Xo ^Whl[ij_d] j^[ jkX[i _d j^[ <hWdZ[b ^Whl[ij[h WdZ h_di_d] jkX[i
jm_Y[ m_j^ , cF e\ _Y['YebZ *(3" HW=b iebkj_ed( G[cXhWd[i m[h[
Zh_[Z kdZ[h j^[ ^[Wj bWcf& f_Ya[Z& WdZ fbWY[Z _dje 0 cF iY_dj_bbWj_ed
jkX[i( N^[d . cF f[h jkX[ e\ Obj_cW AebZ iY_dj_bbWj_ed b_gk_Z mWi
WZZ[Z& WdZ j^[ jkX[i YWff[Z& lehj[n[Z& WdZ b[\j ed j^[ X[dY^ \eh + ^ Wj
LN( N^[ b[l[bi e\ XekdZ hWZ_eb_]WdZ& WdZ j^[h[\eh[ j^[ Z[]h[[ e\
hWZ_eb_]WdZ XbeYaWZ[ Xo Wdo _hh[l[hi_Xbo XekdZ j[ij b_]WdZi& mWi
c[Wikh[Z _d Z_i_dj[]hWj_edi f[h c_dkj[ #Zfc$ ed j^[ Nh_=WhX ,3+*
NL b_gk_Z iY_dj_bbWj_ed WdWbop[h #J[ha_d?bc[h$(

! #330%+#4'& %0/4'/4

!3 3JFFEGIAD? +D>EGC8IAED

#+$ U-BVHGM Yecf[j_j_ed X_dZ_d] Ykhl[i WdZ ?LE+),
f^eif^ehobWj_ed YedY[djhWj_ed!h[ifedi[ Ykhl[i \eh <K=;
#$$ WdZ GCJM+.// #'$ Wbed[& #,$ U-BVHGM Yecf[j_j_ed
X_dZ_d] i[b[Yj_l_jo ijkZo e\ <K=; #$$ WdZ GCJM+.// #'$ _d
^G,!^G/ c;=^L'[nfh[ii_d] =BI Y[bbi& !#-$ ijhkYjkh[ e\
GCJM+,0,& WdZ #.$ BJF= Y^hecWje]hWci #,/. WdZ ,+. dc$
\eh YecfekdZ '( N^_i cWj[h_Wb _i WlW_bWXb[ \h[[ e\ Y^Wh][ l_W j^[
Cdj[hd[j Wj ^jjf4))fkXi(WYi(eh](

! #54*02 +/(02.#4+0/

%EGG=HFED<AD? #JI@EGH

!@eh J(D(M(4
(

!@eh ;(=(4

#JI@EG %EDIGA9JIAEDH

N^[ cWdkiYh_fj mWi mh_jj[d j^hek]^ Yedjh_Xkj_edi e\ Wbb
Wkj^ehi( ;bb Wkj^ehi ^Wl[ ]_l[d WffhelWb je j^[ !dWb l[hi_ed e\
j^[ cWdkiYh_fj(

#JI@EG %EDIGA9JIAEDH

<(D(>( YedZkYj[Z Wbb e\ j^[ [nf[h_c[djWj_ed& Wbb Wkj^ehi
Yedjh_Xkj[Z je [nf[h_c[djWb Z[i_]d WdZ j^[ fheZkYj_ed e\ j^[
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Towards the Development of Rationally-Designed Bitopic 

Ligands for the M1 Muscarinic Acetylcholine Receptor 

Introduction 

Following the lead of the message-address concept first published in the 1970s,1 as well as 

the pioneering work on bivalent ligands brought into prominence by Portoghese,2 the 

development of bitopic ligands has gained momentum over the past several years as a fruitful 

method for targeting G protein-coupled receptors (GPCRs).3,4 A bitopic ligand, by definition, 

is able to simultaneously engage an orthosteric site and an allosteric site of the same receptor. 

Covalently linking the pharmacophores of known ligands for the orthosteric site and the 

allosteric site to form a single chemical entity may result in the fusion of the desirable 

features of the individual pharmacophores.5 Such rationally-designed hybrid ligands may 

exhibit: 

- improved affinity and potency compared to their orthosteric and allosteric constituents 

alone 

- improved subtype selectivity, as the allosteric moiety may form interactions with less 

conserved amino acid residues of the receptor thereby localizing the non-selective 

orthosteric moiety at the receptor subtype of interest 

- improved pathway selectivity (or the promotion of stimulus bias) through stabilization 

of a distinct receptor conformation from that engendered by the orthosteric and 

allosteric constituents alone 

Hence, such molecules present as potentially useful pharmacological tools to study GPCRs 

that may pave the way towards novel, improved therapeutics. This was exemplified recently 

by an important proof-of-concept study at the adenosine A1 GPCR, where it was 

demonstrated that bitopic ligands may be designed to activate signaling pathways that give 
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rise to a therapeutic effect without activating pathways that give rise to on-target adverse 

effects.6 

Bitopic ligands at muscarinic acetylcholine receptors 

The muscarinic acetylcholine receptors (mAChRs) represent an ideal subfamily of GPCRs 

at which to probe bitopic interactions. Both orthosteric and allosteric interactions have been 

extensively characterized at these receptors,7 and their prospective therapeutic utility as novel 

targets for the treatment of a range of central and peripheral disorders is well-established.8,9 

Furthermore, the discoveries made at these receptors may be reasonably hypothesized to be a 

general feature of other structurally-similar Family A GPCRs.8 There are numerous examples 

of both previously-unappreciated and rationally-designed bitopic ligands at mAChRs; largely 

at the M2 subtype.  

Previously-unappreciated bitopic ligands at mAChRs 

By generating and pharmacologically evaluating a series of truncated derivatives of the M2 

mAChR partial agonist McN-A-343 (1, Figure 1), Valant et al.10 were able to confirm that 

this molecule in fact behaves in a bitopic manner; engendering stimulus bias (i.e. divergent G 

protein-coupling specificity compared to classic mAChR agonists) and receptor subtype 

functional selectivity. This seminal publication raised the possibility of uncovering hitherto 

unappreciated bitopic mechanisms of action for other GPCR ligands, prompting the in-depth 

study of another mAChR ligand, TBPB ([1-(1’-(2-tolyl)-1,4’-bipiperidin-4-yl)-1H 

benzo[d]imidazol-2(3H)-one]) (2, Figure 1). TBPB was originally purported as an M1 

mAChR allosteric agonist following the observation that the molecule elicited an apparent 

non-competitive interaction with the orthosteric antagonist atropine.11 However, this 

molecule was re-classified as a bitopic ligand following the identification of “molecular 

switches” within the structure of TBPB that convert the ligand from a M1 mAChR-selective 
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agonist to a pan-mAChR orthosteric antagonist, and the observation that TBPB acts as an 

orthosteric antagonist at the other mAChR subtypes.12 This classification was further 

confirmed by a “reverse engineering” study that employed truncated derivatives of TBPB to 

identify the orthosteric and allosteric pharmacophores within the ligand.13 Other “allosteric 

agonists” that are likely to be behaving bitopically are GSK1034702 (3, Figure 1), which 

shows some structural similarity to TBPB, as well as AC-42, 77-LH-28-1, and AC260584 (4-

6, Figure 1), another distinct structural class of M1 mAChR ligand.14,15 

 

Figure 1. Structures of McN-A-343 (1), TBPB (2), GSK1034702 (3), AC-42 (4), 77-LH-

28-1 (5) and AC260584 (6). 
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Rationally-designed bitopic ligands at mAChRs 

Fusion of the highly potent non-selective muscarinic orthosteric ligand iperoxo (7, Figure 

3) with two different M2 mAChR-selective allosteric fragments via a six-carbon linker 

resulted in bitopic ligands H1 and H2 (8a and 8b, Figure 2) that engendered a degree of 

selectivity at the level of the receptor and at the level of signalling in hM2 mAChR-

transfected COS7 cells, though a reduction in affinity was observed compared to that of 

iperoxo.16,17 Another rationally-designed bitopic ligand, THRX-160209 (9, Figure 2), 

demonstrated an apparent affinity several orders of magnitude higher than its monovalent 

constituents, in addition to exhibiting subtype specificity for the M2 mAChR.18 A recent 

Nature Communications publication19 described the potential utility of bitopic ligands as 

tools for ‘controlled’ manipulation of GPCR conformational transitions. A series of elegant 

experiments, including dynamic mass redistribution (DMR) and bioluminescence resonance 

energy transfer (BRET), demonstrated that bitopic ligands can be used to affect 

conformational changes in the allosteric vestibule of the M2 mAChR in a systematic manner. 

Using four bitopic ligands (including H1 and H216) to probe specific structural hypotheses, 

the authors were able to link the degree of spatial freedom/conformational flexibility in the 

allosteric vestibule with the extent of receptor activation and the promiscuity of G protein-

coupling. Specifically, they found that receptor activation could be impaired or restored 

depending on the positioning of the bulky allosteric component of the bitopic ligands and that 

Gs signalling was more substantially impaired by conformational restriction of the vestibule 

than Gi signalling. Furthermore, in a recent Nature Chemical Biology communication, H2 

was proposed to adopt two different orientations at the M2 mAChR, giving rise to two 

functionally-divergent receptor populations.20 Whilst the ligand preferentially bound in a 

bitopic manner and stabilized an active receptor conformation, it also bound in a purely 
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allosteric manner, stabilizing an inactive receptor conformation; highlighting a novel 

mechanism by which partial agonism at a GPCR may be achieved. 

Taken together, both retrospective investigation of existing ligands and the rational design 

of novel bitopic ligands have yielded fascinating results that have enhanced our 

understanding of ligand-GPCR interactions and broadened our view of the capabilities of this 

class of ligands as both investigative tools and innovative prospective therapeutics.   

 

Figure 2. Structures of H1 (8a) and H2 (8b), and THRX-160209 (9) 

 

Project Aim and Design 

Inspired by the research previously described at the M2 mAChR,8 the aim of the present 

study was to rationally-design, synthesize and pharmacologically characterize novel putative 

bitopic ligands for the M1 mAChR that may provide similarly valuable mechanistic insights 

into the function of this receptor. We were guided in our ligand design by the important 

structural considerations highlighted by Lane et al.;21 namely, selection of appropriate 

constituent molecules, the linkage point and the nature, length and flexibility of the linker.  
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Bitopic ligand design 

Given the unparalleled potency of iperoxo (7, Figure 3) at the orthosteric site of mAChRs22 

and its successful incorporation into the hybrid molecules already discussed,16,19 we selected 

this compound as the orthosteric pharmacophore for our putative M1 mAChR bitopic ligands. 

For the allosteric pharmacophore we selected 1-(4-methoxybenzyl)-4-oxo-1,4-

dihydroquinoline-3-carboxylic acid (BQCA, 10, Figure 3), a highly selective, though low 

affinity, M1 mAChR positive allosteric modulator (PAM) and allosteric agonist.23,24  

 

Figure 3. Structures of the non-selective orthosteric muscarinic agonist iperoxo (7) and 

the subtype selective M1 mAChR allosteric ligand BQCA (10) with our selected linkage 

point circled in green 

 

In selecting the appropriate constituent orthosteric and allosteric ligands to link together to 

form a putative bitopic molecule, it is critical to consider the receptor conformational 

preference of each ligand.21 When orthosteric and allosteric ligands that preferentially 

stabilize an active conformation of the same receptor are co-bound, it is probable that they 

will exhibit positive cooperativity; in that they enhance the binding affinity and/or functional 

efficacy of one another.24-26 Such ligand combinations, which should prefer the same receptor 

state, are likely to be more thermodynamically-favourable as building blocks in the 

construction of a putative bitopic ligand. Iperoxo, as a high potency agonist, prefers an active 
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receptor conformation; as does BQCA, which acts as a PAM of orthosteric agonists and a 

negative allosteric modulator (NAM) of orthosteric antagonists, in accordance with the 

Monod-Wyman-Changeux (MWC) two-state model.24 

 

Linker design 

The crystal structures of the antagonist-bound M2 and M3 mAChRs, as well as the recently 

published crystal structure of the nanobody-stabilized active state of the M2 mAChR co-

bound with iperoxo and the allosteric ligand LY2119620, have definitively established the 

nature of the muscarinic orthosteric site and the extracellular (EC) vestibule allosteric 

site.25,27,28 The orthosteric site of mAChRs resides in the hydrophilic cavity embedded within 

transmembrane (TM) domains 2-7. The quaternary ammonium moiety of iperoxo forms an 

ionic interaction with a conserved aspartate residue in TM3, which is likely the case for other 

muscarinic orthosteric agonists.29 Furthermore, the quaternary ammonium moiety also forms 

cation-π interactions with three tyrosine residues which in turn hydrogen bond with each 

other to form an “aromatic lid” that forms the key divide between the orthosteric site and the 

EC vestibule allosteric site. LY2119620 forms critical interactions with residues in TM7, EC 

loop 2 and EC loop 3; all previously purported to be involved in the “common” allosteric 

binding site of mAChRs.30,31 Mutagenesis studies and molecular dynamics (MD) simulations 

suggest that BQCA also interacts with this allosteric site.23,32 However, whilst some common 

structural features for allosteric ligand binding to the EC vestibule (at the M2 mAChR) have 

been revealed through MD simulations and radioligand binding,33 it remains difficult to 

extrapolate the binding pose from one ligand to another given their structural diversity and 

the flexibility of this receptor region.  
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Given the high structural conservation observed between mAChRs, we took into account 

the observations from these crystal structures, as well as the known muscarinic bitopic 

ligands described earlier, in informing the nature, length and flexibility of the linkers we 

selected for our putative M1 mAChR bitopic ligands. The rationally-designed bitopic ligands 

H1, H2 and THRX-160209 all contain simple, flexible polymethylene linkers, so we felt 

confident in applying this to our own design. Furthermore, we hypothesized that such a linker 

may be likely to span the narrow divide between orthosteric and allosteric sites with minimal 

disruption to the cation- interactions formed with the “aromatic lid”, which appears to be a 

critical feature of mAChR activation;34,35 where polyethylene glycol, polyamide or bulkier 

linkers might disrupt these interactions. In terms of linker length, we chose to synthesize 

three putative bitopic ligands with 1-, 5- and 9-methylene linkers. This decision was based on 

the observation that a linker of no more than a one carbon unit may be necessary to span the 

orthosteric and allosteric sites of mAChRs (given the pharmacophores of McN-A-343 and 

TBPB, and the nature of the “aromatic lid”) but that a longer linker may indeed be favourable 

(as in the structures of H1, H2 and THRX-160209). Our limited knowledge about the exact 

location of the BQCA binding site, and therefore its proximity to the orthosteric site, 

reinforced this decision; though MD simulations of the BQCA-M1 mAChR interaction 

suggest that a longer linker may be required.32 We selected the quaternary nitrogen as the 

linkage point on iperoxo, in line with H1 and H2, and we selected the para-position of the 

benzylic pendant as the linkage point on BQCA, in line with previous SAR studies that 

demonstrate this region of the ligand as highly tolerant to a range of synthetic modifications, 

in terms of the preservation or improvement of potency (green circles, Figure 3).36-39 

Furthermore, the MD model of the BQCA-M1 mAChR interaction suggests that, whilst in 

close proximity to TM7, this moiety extends into the space defining the entrance to the 

orthosteric binding pocket.32 Past success in incorporating an amide into this region of BQCA 
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(Chapter 240) encouraged us to select this as an appropriate and synthetically-accessible 

functionality to connect the BQCA scaffold to our methylene linkers.   

Project design 

Our experimental design was based on the flowchart reported by Lane et al. that we have 

adapted in Figure 4.  

 

Figure 4. A flowchart describing a method by which bitopic ligands can be rationally 

designed and experimentally validated (adapted from Lane et al.21) 

 

Iperoxo and BQCA were synthesized and pharmacologically characterized to confirm that 

they exhibit positive binding and/or functional cooperativity at the M1 mAChR. Then to 

assess the feasibility of introducing linkers into these molecules, iperoxo and BQCA 
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analogues containing 1-, 5- and 9-methylene linkers were synthesized and pharmacologically 

evaluated for the preservation of their respective orthosteric and allosteric binding and 

functional profiles (11-15, Figure 5).  

 

Figure 5. Structures of the BQCA analogues containing 1-, 5- and 9-methylene linkers 

(11, 12 and 13), iperoxo (7), and analogues containing 5- and 9-methylene linkers (14 

and 15) 

Finally, two putative bitopic molecules were synthesized and pharmacologically evaluated 

to estimate affinity and potency at the M1 mAChR. A bitopic mode of action is yet to be 

confirmed. All pharmacological assessment was performed in Chinese hamster ovary (CHO) 
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cells expressing the M1 mAChR of interest using both radioligand binding and ERK1/2 

phosphorylation assays. Pending more detailed pharmacological investigation, these ligands 

may serve as useful molecular tools or as a starting point for M1 mAChR-selective 

therapeutic lead compounds.  
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Results 

Synthesis of iperoxo and BQCA 

Iperoxo (7) was synthesized in accordance with the convergent procedure reported by 

Kloeckner et al.41 (Scheme 1).  

 

Scheme 1. The synthetic pathway41 for iperoxo (7) and analogues 14 and 15. Reagents 

and conditions: (a) dimethylammonium hydrochloride, 40% formaldehyde(aq), CuSO4.5H2O, 

2 M NaOH(aq), 80 °C, 20%; (b) sodium nitrite, DMSO, RT, 79%; (c) NaH, dry THF, N2, 65 

°C, 80%; (d) iodoalkane, chloroform, RT, 70% (7), 46% (14), 17% (15). 
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The reaction between isopentyl nitrite (18) and 1-bromo-3-chloropropane (19) was 

reproducibly high yielding, despite requiring distillation to isolate the target molecule 20. 

Conversely, the yield of 17 was often considerably lower than the 80% quoted in the 

literature, which may be attributed to the difficulty in extracting the compound into an 

organic medium following reaction completion; reflecting the isolatable yield, rather than the 

actual yield. Reaction of 17 and 20 in the presence of sodium hydride under an inert 

atmosphere gave 21 in excellent yield. Finally, reaction of 21 with iodomethane in 

chloroform resulted in a white crystalline precipitate that was identified as pure iperoxo (7) 

by 1H NMR with the correct mass obtained by high resolution mass spectrometry (HRMS).  

Despite the clean 1H NMR spectrum, the high performance liquid chromatography (HPLC) 

trace of iperoxo revealed at least two clear peaks suggestive of a substantial impurity (Figure 

6). Recrystallization failed to resolve this issue, as did re-purifying the starting material 21 

and repeating the reaction. We then hypothesized and subsequently confirmed that this effect 

was due to the presence of the iodide counter-ion, as a HPLC trace of potassium iodide alone 

produced a similar broad peak at a retention time of 2.4 min (Figure 6). The appearance of a 

second, overlapping peak at this retention time in the iperoxo HPLC trace is possibly the 

result of ion-exchange occurring in the HPLC column between the iodide ions of the 

molecule and the trifluoroacetate (TFA) ions routinely included in the HPLC solvent mixture.  

BQCA (10) was synthesised as described in Chapter 2.  
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Figure 6. HPLC traces of iperoxo (top) and potassium iodide (bottom); the peak with a 

retention time of 2.4 min is an artefact resulting from the presence of the iodide ions, the 

peak with a retention time of 4.5 min is iperoxo 

 

Confirming the positive cooperativity between iperoxo and BQCA 

The degree of positive cooperativity between iperoxo and BQCA was assessed by 

conducting [3H]NMS equilibrium whole cell binding interactions and ERK1/2 

phosphorylation functional interactions between the two ligands in CHO cells stably 

expressing the hM1 mAChR (Figure 7). Applying the ternary complex model and the 

operational model of allosterism to these data confirmed positive binding ( = 513) and 

functional ( = 10) cooperativity between iperoxo and BQCA, supporting our rationale for 

linking them together into putative bitopic molecules. 
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Figure 7. Equilibrium whole cell binding and ERK1/2 phosphorylation functional 

interaction studies between iperoxo and BQCA (in the presence of a KD concentration of 

[3H]NMS in binding). Values represent the mean ± S.E.M. from three experiments 

performed in duplicate. 

 

Synthesis of analogues of iperoxo and BQCA containing the 1-, 5- and 9-methylene 

linkers 

Iperoxo served as the 1-methylene linker orthosteric ligand. The 5-methylene and 9-

methylene iperoxo analogues 14 and 15 were synthesized in the same manner as iperoxo; 

utilizing 1-iodopentane and 1-iodononane, respectively (Scheme 1). The iodide effect was 

also observed in the HPLC traces of these molecules (see Appendix 5) so the 1H NMR 

spectra were used to assess purity. 

The N-benzylic pendants of the novel BQCA analogues 11 and 13 were synthesized in two 

steps prior to reaction with the BQCA core (Scheme 2). 4-Aminobenzylalcohol (22) was 

reacted with either acetic anhydride or decanoyl chloride to yield the corresponding 

acetamide 24a or decanamide 24b. Functional group interconversion from the alcohol to the 

bromide employing Appel conditions42 gave 25a and 25b and subsequent N-benzylation with 

4-oxo-1,4-dihydroquinoline-3-carboxylic acid (synthesized in Chapter 2) gave the target 

compounds 11 and 13. Yields were consistently higher for the 1-methylene compounds 
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compared to the 9-methylene compounds. Surprisingly, this synthetic route was unable to be 

applied to the 5-methylene analogue 12. The reaction between 4-aminobenzyl alcohol and 

hexanoyl chloride resulted in a diacylated product (not shown). Subsequent saponification of 

the unwanted ester was successful, but attempts to convert the resulting alcohol into the 

bromide gave an unstable product that degraded during attempted purification by column 

chromatography. Hence, an alternative 5-step procedure was employed (Scheme 2). 4-

Aminobenzylamine (23) was Boc-protected using Boc-anhydride to form 26 in quantitative 

yield. Coupling with hexanoyl chloride gave the Boc-protected hexanamide 27 which was 

then deprotected using trifluoroacetic acid to give 28 in good yield. Reaction with ethyl 3-

(dimethylamino)-2-(2-fluorobenzoyl)acrylate, followed by saponification with lithium 

hydroxide, gave the target 5-methylene analogue 12.  
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Scheme 2. The synthetic pathway for the BQCA analogues 11, 12 and 13. Reagents and 

conditions: (a) acetic anhydride or decanoyl chloride, ACN, 0 °C, 78% (20a), 55% (20b); (b) 

CBr4, PPh3, ACN, 0-80 °C, 89% (21a), 57% (21b); (c) 4-oxo-1,4-dihydroquinoline-3-

carboxylic acid, DIPEA, ACN, 80 °C, 87% (7), 22% (9); (d) Di-tert-butyl carbamate (Boc 

anhydride), THF, 0 °C-RT, 100%; (e) hexanoyl chloride, TEA, DCM, 0 °C-RT, 72%; (f) 

TFA, DCM, 0 °C-RT, 63%; (g) ethyl 3-(dimethylamino)-2-(2-fluorobenzoyl)acrylate, dry 

DMF, N2, 100 °C, 70%; (h) 1 M LiOH(aq), THF, 80 °C, 38%. 
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Pharmacological evaluation of analogues of iperoxo and BQCA containing the 1-, 5- and 

9-methylene linkers 

The same experimental protocols described for iperoxo and BQCA were utilized to 

investigate the pharmacological profiles of our linker-containing iperoxo and BQCA 

analogues (11-15). The BQCA analogues (11, 12, and 13) were interacted with iperoxo 

(Figure 8, Table 1) and the iperoxo analogues (14 and 15) were interacted with BQCA 

(Figure 9, Table 1). The BQCA analogue 11, containing the 1-methylene linker, still 

behaved as a PAM of iperoxo though with a markedly reduced binding cooperativity (from 

= 513 to  = 4). Replacement of the 4-methoxy group with a bulkier acetamide 

functionality may have disrupted the alignment of the benzylic pendant of BQCA with the 

W400 amino acid residue in TM7; this residue is postulated to form a  interaction with 

the benzylic pendant and appears to be critical for BQCA binding and cooperativity 

transmission.32 Interestingly, the 5-methylene linker BQCA analogue 12, whilst maintaining 

a comparable degree of binding cooperativity to that of 11, actually elicited an increase in 

functional cooperativity with iperoxo exceeding that of the parent molecule (from = 10 to  

= 33). This suggests that this linker is engaging additional interactions or that the molecule as 

a whole is adopting a subtly different pose to BQCA that may be facilitating the enhanced 

transmission of functional cooperativity. The 9-methylene linker BQCA analogue 13, whilst 

clearly still binding to the M1 mAChR, exhibited close to neutral cooperativity with iperoxo. 

Its pharmacological profile suggests that it may be behaving as either a neutral allosteric 

modulator or a competitive agonist. In the case of the former, introduction of the linker 

appears to have dramatically compromised the conformational compatibility, and hence 

positive cooperativity, observed between iperoxo and BQCA (from  = 5012 to  = 0.89); 

either by disrupting interactions that BQCA usually adopts with residues that propagate 

positive cooperativity, or by engaging additional interactions that do not favour co-binding 
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with iperoxo. In the case of the latter, 13 may be bridging both the orthosteric and allosteric 

sites, with the linker extending into the orthosteric pocket and giving rise to a competitive 

relationship with iperoxo.     

 

 

Figure 8. Equilibrium whole cell binding and ERK1/2 phosphorylation functional 

interaction studies between iperoxo and the BQCA analogues 11-13 (in the presence of a 

KD concentration of [3H]NMS in binding). Values represent the mean ± S.E.M. from 

three experiments performed in duplicate. 

 

The equilibrium dissociation constants of both iperoxo analogues 14 and 15 were lower 

than that of iperoxo, however both were still able to fully displace [3H]NMS binding. 
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Furthermore, both analogues retained high positive binding cooperativity with BQCA, though 

not as pronounced as that of iperoxo. 

 

Figure 9. Equilibrium whole cell binding and ERK1/2 phosphorylation functional 

interaction studies between the iperoxo analogues 14-15 and BQCA (in the presence of a 

KD concentration of [3H]NMS in binding) Values represent the mean ± S.E.M. from 

three experiments performed in duplicate. 

 

Taken together, we can conclude that the attachment of methylene linkers to the para-

position of the benzylic pendant of BQCA and the tertiary amine of iperoxo does not abolish 

binding at the M1 mAChR. Furthermore, these results demonstrate that the allosteric 

character of BQCA is preserved in analogues 11 and 12, whereas 13 may be behaving in a 

neutral allosteric or competitive manner, and analogues 14 and 15 maintain the orthosteric 

profile of the parent molecule iperoxo. An undeniable caveat of this approach is that there is 

no guarantee that the individual interacting ligands are adopting the same binding poses as 
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they would if they were pharmacophores within a single bitopic molecule. None the less, 

these results provide us with a reasonable rationale for the synthesis of the commensurate 

putative bitopic molecules. 

Table 1. Equilibrium dissociation constants in competition with [3H]NMS and binding 

and functional cooperativity parameters for BQCA, BQCA analogues 11-13, iperoxo 

and iperoxo analogues 14-15 

 pKB
a log[iperoxo] ()b log[iperoxo] ()c [iperoxo]

d

BQCA 4.12 3.70 ± 0.24 (5012) 2.71 ± 0.09 (513) 10 

11 5.47 1.47 ± 0.24 (30) 0.62 ± 0.11 (4) 7 

12 4.49 2.22 ± 0.23 (166) 0.71 ± 0.15 (5) 

 

33 

13 5.75 -0.05 ± 0.22 (0.89) -0.48 ± 0.19 (0.33) 3 

 pKA
a log[BQCA] ()b log[BQCA] ()c [BQCA]

d

Iperoxo 7.38 3.70 ± 0.24 (5012) 2.71 ± 0.09 (510) 10 

14 5.46 2.41 ± 0.27 (257) 1.35 ± 0.21 (22) 11 

15 6.23 2.57 ± 0.18 (372) 1.80 ± 0.12 (63) 6 

Estimated parameter values represent the mean ± S.E.M. from three to four experiments performed in 

duplicate 

a Negative logarithm of the equilibrium dissociation constant of each ligand 
b Logarithm (and antilogarithm) of the product of the binding and activation cooperativity factors 

between the orthosteric ligand and the allosteric ligand 
c Logarithm (and antilogarithm) of the binding cooperativity factor between the orthosteric ligand and 

the allosteric ligand  
d Logarithm (and antilogarithm) of the activation cooperativity factor between the orthosteric ligand 

and the allosteric ligand (derived by fixing the binding cooperativity value to that estimated for each 

ligand in whole cell binding experiments – Log ) 
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Synthesis of the 1-, 5- and 9-methylene linker putative bitopic molecules 

Synthesis of the target putative bitopic molecules proved to be more challenging than 

expected, with three different synthetic approaches and some design modification undertaken 

before two of the three molecules were successfully synthesized. 

 

Approach 1 (Scheme 3) 

Compounds 30a and 30b were synthesized according to Chapter 2. Reaction between 30a 

and bromoacetyl bromide gave 31a in good yield. This compound was subsequently reacted 

with iperoxo analogue 21 in a nucleophilic substitution reaction to form the target 1-

methylene putative bitopic molecule 33a, which was easily isolated in good yield following 

precipitation from the reaction mixture and required no further purification. Reaction of 

either 30a or 30b with either 6-bromohexanoyl chloride or 10-bromodecanoyl chloride gave 

rise to complex mixtures that were difficult to separate by column chromatography. Hence, 

an alternative method was employed for the synthesis of 31b and 31c. Compound 30b was 

reacted with either 6-bromohexanoic acid or 10-bromodecanoic acid using a peptide coupling 

reagent (either COMU or HCTU, respectively) and DIPEA in DMF to give 31b and 31c in 

modest yields. Compounds 31b and 31c were reacted in the same manner as 31a to give the 

penultimate 5-methylene and 9-methylene putative bitopic esters 32b and 32c.  
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Scheme 3. The synthetic pathway for the putative bitopic iperoxo-BQCA hybrid 

molecules 33a, 33b and 33c. Reagents and conditions: (a) bromoacetyl bromide, TEA, ACN, 

-80 °C-RT, 74% (27a); (b) 6-bromohexanoic acid or 10-bromodecanoic acid, COMU or 

HCTU, DIPEA, DMF, 0 °C - RT, 34% (27b), 21% (27c); (c) 4-((4,5-dihydroisoxazol-3-

yl)oxy)-N,N-dimethylbut-2-yn-1-amine (21), ACN, 80 °C, 83% (28b), 24% (28c); (d) 4-

((4,5-dihydroisoxazol-3-yl)oxy)-N,N-dimethylbut-2-yn-1-amine (21), ACN, 80 °C, 78%; (e) 

LiOH.H2O, distilled H2O, 0 - 70 °C or HBr (33% w/w in acetic acid), distilled H2O, 0 - 80 

°C. 

 

Attempts to cleave the ester via saponification appeared to result in nucleophilic attack of 

the C=N bond of the dihydrooxazole within the iperoxo moiety and hydrolysis to form the 

alcohol (Figure 10) as indicated by LCMS (Appendix 5); though this molecule was never 
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isolated from the complex mixture. Attempts to cleave the ester under acidic conditions 

resulted in hydrolysis of the amide to the ammonium bromide salt (Figure 11) as confirmed 

by 1H NMR and LCMS (Appendix 5). 

 

Figure 10. Proposed mechanism for the base-catalyzed side reaction of 32b 

 

Figure 11. Proposed mechanism for the acid-catalyzed side reaction of 32b 
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Approach 2 (Scheme 4) 

An alternative approach, focussing on the 5-methylene putative bitopic molecule, was 

undertaken whereby the ester was converted to the acid earlier in the synthesis to avoid the 

complications experienced in the final step in Approach 1. A coupling reaction between 30b 

and 6-hydroxyhexanoic acid gave 34 in moderate yield, and subsequent ester saponification 

gave 35 in quantitative yield.  

Scheme 4. The synthetic pathway for the putative bitopic iperoxo-BQCA hybrid 

molecule 33b. Reagents and conditions: (a) 6-hydroxyhexanoic acid, COMU, DIPEA, DMF, 

0 °C - RT, 53%; (b) 1 M KOH(aq), 3:1 MeOH:water, 80 °C, quantitative; (c) CBr4, PPh3, 

ACN, 0-80 °C; (d) tosyl chloride, TEA, DCM, RT; (e) thionyl chloride (in ACN or neat), 0-

80 °C. 
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Unfortunately, attempts to convert the alcohol of 35 into a suitable leaving group prior to 

quaternization were unsuccessful. No reaction was observed under Appel conditions, whereas 

tosylation and chlorination both resulted in complex mixtures, most likely due to the 

reactivity of the carboxylic acid. 

 

Approach 3 (Scheme 5) 

Given that the presence of the carboxylic acid moiety was clearly impeding the completion 

of the synthesis, it was decided to replace it with a functionality less likely to pose a synthetic 

liability. The (1S, 2S)-2-hydroxycyclohexyl amide was selected as it has previously been 

incorporated into the BQCA scaffold without affecting a loss of M1 mAChR affinity and 

leading to a gain in positive cooperativity with ACh (Figure 12).43 The approach involved 

installing the carboxamide moiety into the BQCA scaffold prior to linker attachment and 

reaction with iperoxo analogue 21. 

 

Figure 12. Structures of 37 and 38, fluorinated BQCA analogues that illustrate the 

preserved affinity and improved cooperativity observed upon replacement of the 

carboxylic acid with the (1S, 2S)-2-hydroxycyclohexyl amide 
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Scheme 5. The synthetic pathway for the putative bitopic iperoxo-BQCA hybrid 

molecule 44. Reagents and conditions: (a) LiOH.H2O(s), 1:1 THF:water, RT, 57%; (b) 

(1S,2S)-2-aminocyclohexanol hydrochloride, HCTU, DIPEA (in DCM), DMF, RT, 97%; (c) 

H2, 10% Pd/C, DMF, RT, 92%; (d) 6-bromohexanoic acid, HCTU, DIPEA (in DCM), DMF, 

RT, 75%; (e) 4-((4,5-dihydroisoxazol-3-yl)oxy)-N,N-dimethylbut-2-yn-1-amine (21), ACN, 

80 °C, 36%. 

 

Ester saponification of 39 using lithium hydroxide gave 40 in moderate yield. HCTU 

coupling of 40 and (1S,2S)-2-aminocyclohexanol hydrochloride gave 41, which was then 

subjected to hydrogenation conditions to give 42 in excellent yield. A second HCTU coupling 
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between 42 and 6-bromohexanoic acid gave 43 with a yield of 85%, though a purity of only 

70%. As 43 and the associated impurities were all organic-soluble, and the product of the 

next and final step was a salt expected to be aqueous-soluble, crude 43 was carried through 

without any further purification. Compound 44 was isolated as a clear, colourless oil 

following extraction into the aqueous layer with a yield of 25% (over two steps) and a purity 

>95%.  

 

Pharmacological evaluation of the 1- and 5-methylene linker putative bitopic molecules  

Equilibrium whole cell binding and ERK1/2 phosphorylation functional assays were 

performed to estimate an affinity and potency value, respectively, for BQCA, iperoxo and our 

putative bitopic molecules 33a and 44 (Figure 13, Table 2). The BQCA and iperoxo affinity 

values estimated from the interaction studies detailed in Figure 8, Figure 9 and Table 1 are 

slightly though not significantly different to that obtained from the experiments depicted in 

Figure 13 and Table 2. 

Table 2. Estimates of affinity (pKA) and potency (pEC50) for ACh, BQCA, iperoxo and 

the putative bitopic molecules 33a and 44 

 BQCA Iperoxo 33a 44 

pKA 4.44 ± 0.07 7.02 ± 0.10 6.58 ± 0.06 6.65 ± 0.12 

pEC50 6.68 ± 0.13 10.27 ± 0.13 7.59 ± 0.12 8.13 ± 0.14 
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Figure 13. Equilibrium whole cell binding and ERK1/2 phosphorylation functional 

assays (n=3) for ACh, BQCA, iperoxo and the putative bitopic molecules 33a and 44 (in 

the presence of a fixed concentration of [3H]NMS in binding) 

 

The high affinity of iperoxo was preserved in 33a and 44, and both ligands were able to 

completely inhibit [3H]NMS binding, however a 2-3 log unit reduction in potency was 

observed (Figure 13, Table 2). This suggests that the iperoxo pharmacophore of both ligands 

is binding to the receptor, but that the presence of the BQCA pharmacophore is detrimental to 

the potency of the ligands. This may be occurring through local alteration of the orthosteric 

binding domain such that the iperoxo pharmacophore is precluded from forming the 

necessary interactions that elicit its high potency, or through a global shift in the receptor 

conformation such that functional signalling via the MAP kinase pathway is impaired. The 

two pharmacophores are clearly not able to interact with the receptor in the same manner as 

the parent molecules, otherwise we would expect an improvement in both affinity and 

potency compared to iperoxo indicative of positive cooperativity between the two 

pharmacophores. This suggests that both the 1-methylene and the 5-methylene linker are of 

insufficient length for the ligand to successfully bridge the two parent ligand binding sites 

simultaneously. This does not necessarily mean that the ligands are not binding bitopically. 
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We speculate that, whilst the iperoxo pharmacophore is likely binding to the orthosteric site 

in a manner similar to the parent molecule, the BQCA pharmacophore is interacting with a 

region of the receptor above the orthosteric cavity which, though distinct from the BQCA 

binding site, is also distinct from the orthosteric site. We also propose that the interactions 

formed by the BQCA pharmacophore with this site are not entirely unfavourable; 44 shows 

improved affinity and potency compared to the values obtained for the 5-methylene iperoxo 

analogue 14. 
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Discussion 

This chapter describes the early stages of development of rationally-designed putative 

bitopic ligands for the M1 mAChR. The constituent molecules BQCA and iperoxo were 

selected, synthesized and their positive binding and functional cooperativity was confirmed. 

Linker-containing analogues of BQCA and iperoxo were synthesized and pharmacological 

analysis suggested that the respective orthosteric or allosteric pharmacology of almost all 

analogues was preserved, with the exception of 13. Finally, two putative bitopic ligands, 33a 

and 44, were synthesized, though this required some design modification in order to be 

achieved. Both ligands were still able to bind to and activate the M1 mAChR. As alluded to in 

the flowchart in Figure 4, more detailed pharmacological analysis will be required to 

ascertain the binding mode of 33a and 44 to the M1 mAChR. One approach would be to 

determine the affinity and potency of these ligands at M1 mAChRs containing point 

mutations shown to affect orthosteric and allosteric pharmacology. Tyr381 is thought to form 

a hydrogen bond and a cation-interaction that are crucial for orthosteric ligand binding and 

stabilization of an active receptor state; the Tyr381Ala mutation diminishes both ACh 

binding and receptor activation at the M1 mAChR.44 Trp400 is thought to form a 

stacking interaction with the benzyllic pendant of BQCA and has been shown to be 

critical for the modulatory behaviour of the ligand;23,32 the Trp400Ala mutation completely 

abolishes the high degree of positive cooperativity observed between orthosteric agonists and 

BQCA. Examining the binding and functional profile of 33a and 44 in the presence of either 

of these mutants may reveal whether they are engaging the receptor in a bitopic manner. 

Though, given our hypothesis that the allosteric pharmacophore of these ligands may be 

unable to interact with the binding site of the parent molecule BQCA, the Trp400Ala 

mutation may not be particularly informative. A more definitive approach for ascertaining 
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whether these ligands are engaging with an allosteric site is radioligand dissociation kinetics. 

The ability of allosteric/bitopic ligands to alter the dissociation kinetics of radio-labelled 

orthosteric ligands (where purely orthosteric ligands will not) is well-established at 

mAChRs45 and was employed in validating a bitopic mechanism of action for TBPB at the 

M1 mAChR.13 

Regardless of the outcome of such experiments, further synthetic chemistry undertakings 

will be necessary to advance this project. Firstly, as the (1S, 2S)-2-hydroxycyclohexyl amide 

proved to be more synthetically tractable than the carboxylic acid of BQCA, it will be 

important to synthesize and pharmacologically evaluate linker-containing BQCA analogues 

and a 1-methylene putative bitopic ligand containing this functionality for the sake of 

comparison with 44. It would also be valuable to attempt the synthesis of putative bitopic 

molecules containing longer linkers, such as 9- and 13-methylene units, to examine whether 

the parent BQCA binding mode can be accessed by the allosteric pharmacophore, what linker 

length is necessary to achieve this bridging of the two sites and if the high positive 

cooperativity between the two parent ligands can be recapitulated. Indeed, the ability of the 

allosteric pharmacophore to comfortably adopt a similar orientation to BQCA is likely to be 

essential if M1 mAChR selectivity is to be preserved. This is due to BQCA’s high degree of 

receptor subtype selectivity being proposed to arise via selective transmission of 

cooperativity via a distinct complement of residues at the M1 mAChR, rather than by it 

interacting with a binding site unique to the receptor.32 Substantial deviations from the 

binding mode of BQCA will likely result in abolishment of any selectivity we might expect 

the allosteric pharmacophore to confer. 

102



  

 
 

 
 

Pending such experiments, these putative bitopic ligands may prove to be interesting tools 

for exploring structural and functional phenomena at the M1 mAChR and may in time serve 

as templates for the design of novel lead drug candidates for this receptor. 
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Experimental 

Chemistry 

General 

All materials were reagent grade and purchased commercially from Sigma-Aldrich or 

Matrix Scientific. Anhydrous solvents were obtained from a MBraun MB SPS-800 Solvent 

Purification System.  Analytical thin layer chromatography (TLC) was performed on Silica 

Gel 60 F254 pre-coated plates (0.25 mm, Merck ART 5554) and visualized by ultraviolet light, 

iodine or ninhydrin as necessary.  Silica gel 60 (Fluka) was used for silica gel flash 

chromatography.  Microwave reactions were performed in a CEM Discover microwave 

reactor.  Melting points (mp) were determined on a Mettler Toledo- MP50 Melting Point 

System. 

1H NMR spectra were routinely recorded at 400 MHz using a Brüker Avance 400 MHz 

Ultrashield Plus spectrometer equipped with a Silicon Graphics workstation.  Chemical shifts 

(H) for all 1H NMR spectra are reported in parts per million (ppm) using the centre peak of 

the deuterated solvent chemical shift as the reference: CDCl3 (7.26) and d6-DMSO (2.50).46  

Each resonance was assigned according to the following convention: chemical shift () 

(multiplicity, coupling constant(s) in Hz, number of protons, and assignment).  Coupling 

constants (J) are reported to the nearest 0.5 Hz.  In reporting spectral data the following 

abbreviations have been used: s, singlet; d, doublet; t, triplet; q, quartet; p, pentet; m, 

multiplet; br, broad; app, apparent; as well as combinations of these where appropriate. 

13C NMR spectra were routinely recorded at 100 MHz using a Brüker Avance 400 MHz 

Ultrashield Plus spectrometer equipped with a Silicon Graphics workstation.  Chemical shifts 

(C) for all 13C NMR spectra are reported in parts per million (ppm), using the centre peak of 
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the deuterated solvent chemical shift as the reference: CDCl3 (77.16) and d6-DMSO 

(39.52).46  

HSQC, HMBC and COSY spectra were obtained using the standard Brüker pulse sequence 

to assist with structural assignment of the compounds. 

Liquid Chromatography-Mass Spectrometry (LCMS) was performed on an Agilent 1200 

Series coupled to the 6120 quadrupole mass spectrometer. Elution was also monitored at 254 

nm. HRMS analyses were recorded in the specified ion mode using a LCT Premier XE TOF 

Mass Spectrometer coupled to 2795 Alliance Separations Module at cone voltages of 45 V 

(ESI+) and 60 V (ESI-).  

Analytical reverse-phase HPLC was performed on a Waters HPLC system using a 

Phenomenex® Luna C8 (2) 100Å column (150 × 4.6 mm, 5 μm) and a binary solvent system; 

solvent A: 0.1% TFA/H2O; solvent B: 0.1% TFA/80% MeOH/H2O.  Isocratic elution was 

carried out using the following protocol (time, % solvent A, % solvent B): 0 min, 100, 0; 10 

min, 20, 80; 11 min, 20, 80; 12 min, 100, 0; 20 min, 100, 0; at a flow rate of 1.0 mL/min 

monitored at 254 nm using a Waters 996 Photodiode Array detector.  

Characterization requirements for intermediate compounds were set as: mp (if solid and 

>90% pure), 1H NMR, 13C NMR, LCMS and HPLC (254 nm) or LCMS purity.  

Characterization requirements for final compounds were set as: mp, 1H NMR, 13C NMR, 

LRMS, HRMS, and HPLC (254 nm and 214 nm) purity >95%. 

 

Synthesis of 3-nitro-4,5-dihydroisoxazole (20) 

 

1-Bromo-3-chloropropane (19) (2.52 mL, 25.4 mmol) was added dropwise to a stirred 

mixture of isopentyl nitrite (18) (5.12 mL, 38.1 mmol) and sodium nitrite (3.51 g, 50.8 mmol) 
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in dimethylsulfoxide (45 mL). After stirring for 24 h at RT the reaction mixture was poured 

into ice water and extracted with dichloromethane (3 × 30 mL). The combined organic 

fractions were dried over MgSO4, filtered and the solvent evaporated in vacuo to give a crude 

oil. Distillation (60 °C, 1.1 mmHg) yielded the target compound as a thin yellow oil. To 

remove residual dimethylsulfoxide, the product was redissolved in ethyl acetate (10 mL), 

washed with brine (2 × 20 mL) and the organic layer dried over anhydrous MgSO4, filtered 

and the solvent evaporated in vacuo. 2.34 g, 79%; H (CDCl3) 4.83 (t, J= 11.0 Hz, 2H, H5), 

3.45 (t, J= 11.0 Hz, 2H, H4); C (CDCl3) 75.5 (CH2), 40.8 (C), 30.7 (CH2); m/z HRMS (TOF 

ES+) C3H4N2O3 [MH]+ calcd 116.0223, found 117.0296; HPLC: tR = 3.33 min, purity (214) = 

96.1%. 

 

Synthesis of 4-(dimethylamino)but-2-yn-1-ol (17) 

 

Dimethylammonium hydrochloride (16) (5.45 g, 66.9 mmol) was dissolved in deionized 

water and adjusted to pH 9 using 2 M NaOH. 40% aqueous formaldehyde solution (9.19 mL, 

91 mmol), propargyl alcohol (3.16 mL, 53.5 mmol) and CuSO4.5H2O (414 mg, 1.66 mmol) 

dissolved in deionized water were added, and the reaction mixture adjusted to pH 8 using 2 

M NaOH. After stirring for 1.5 h at 80 °C, the reaction mixture was poured into 25% aqueous 

ammonia solution (15 mL) and the solvent evaporated in vacuo to yield a golden brown oil 

with a strong hazelnut odour. This crude oil was dissolved in 2 M HCl and extracted once 

with ethyl acetate (20 mL). The aqueous layer was then basified to pH 9 using 2 M NaOH 

and extracted with ethyl acetate (5 × 20 mL). The organic fractions were dried over 

anhydrous MgSO4, filtered and the solvent evaporated in vacuo to yield the target molecule 
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as a dark yellow oil. 1.24 g, 20%; H (CDCl3) 4.29 (s, 2H, H1), 4.06 (br s, 1H, OH), 3.27 (s, 

2H, H4), 2.31 (s, 6H, N(CH3)2); C (CDCl3) 84.1 (C), 80.1 (C), 50.7 (CH2), 48.0 (CH2), 44.1 

(N(CH3)2); m/z LCMS [MH]+ 114.3. 

 

Synthesis of 4-((4,5-dihydroisoxazol-3-yl)oxy)-N,N-dimethylbut-2-yn-1-amine (21) 

 

4-(Dimethylamino)but-2-yn-1-ol (17) (365 mg, 3.23 mmol) was stirred in dry tetrahydrofuran 

(5 mL) under a N2 atmosphere. Sodium hydride (142 mg, 5.92 mmol) was carefully added 

and the mixture stirred at RT under an inert atmosphere for 1 h. 3-Nitro-4,5-dihydroisoxazole 

(20) (562 mg, 4.84 mmol), dissolved in dry tetrahydrofuran (3 mL), was syringed in dropwise 

and the reaction refluxed for 6 h. After cooling, the reaction mixture was poured into distilled 

water (20 mL), gently extracted with chloroform (5 × 20 mL) to avoid emulsion, and the 

organic fractions combined, dried over MgSO4, filtered and the solvent evaporated in vacuo 

to yield a crude orange oil. The target molecule was isolated as a yellow oil by column 

chromatography (stationary phase: silica, gradient mobile phase: 100% chloroform – 90% 

chloroform/10% methanol). 383 mg, 72%; H (CDCl3) 4.74 (t, J= 2.0 Hz, 2H, H4), 4.35 (t, 

J= 9.5 Hz, 2H, H5′), 3.24 (t, J= 1.5 Hz, 2H, H1), 2.93 (t, J= 9.5 Hz, 2H, H4′), 2.23 (s, 6H, 

N(CH3)2); C (CDCl3) 167.0 (C), 83.4 (C), 78.6 (C), 69.8 (CH2), 58.1 (CH2), 48.0 (CH2), 44.2 

(N(CH3)2), 33.1 (CH2); m/z LCMS [MH]+ 183.3; HPLC: tR = 4.19 min, purity = 96.0%. 

 

 

 

107



  

 
 

 
 

General procedure for room temperature amine quaternisation 

4-((4,5-Dihydroisoxazol-3-yl)oxy)-N,N-dimethylbut-2-yn-1-amine (21) (50 mg, 275 mol) 

was stirred in chloroform (4 mL). The appropriate iodoalkane (2.5 eq.) was added dropwise 

and the mixture stirred at RT for 20 h. If the target molecule precipitated out, it was isolated 

by vacuum filtration as a white crystalline solid and washed with cold diethyl ether. If no 

precipitate formed, the reaction mixture was dried in vacuo, partitioned between chloroform 

(10 mL) and water (10 mL), and the organic layer extracted with water (3 × 10 mL). The 

combined aqueous fractions were dried in vacuo to yield a clear oil or waxy solid. 

4-((4,5-Dihydroisoxazol-3-yl)oxy)-N,N,N-trimethylbut-2-yn-1-aminium iodide (7, iperoxo) 

 

White crystalline solid; 61.8 mg, 70%; mp 217-218 °C; H (d6-DMSO) 4.95 (s, 2H, H4), 4.46 

(s, 2H, H1), 4.33 (t, J= 9.5 Hz, 2H, H5′), 4.72 (s, 9H, N+(CH3)3), 3.03 (t, J= 9.5 Hz, 2H, 

H4′); C (d6-DMSO) 166.7 (C), 86.0 (C), 76.2 (C), 69.6 (CH2), 57.2 (CH2), 55.1 (CH2), 51.9 

(N+(CH3)3), 32.2 (CH2); m/z LCMS [M-I]+ 197.2; m/z HRMS (TOF ES+) C10H17N2O2 [M-I]+ 

calcd 197.1292, found 197.1286; HPLC: tR = 4.49 min, purity (214) = >99.0%. 
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N-(4-((4,5-Dihydroisoxazol-3-yl)oxy)but-2-yn-1-yl)-N,N-dimethylpentan-1-aminium iodide 

(14) 

 

Clear, colourless oil; 48 mg, 46%; H (CDCl3) 4.76 (app d, 4H, H4), 4.38 (t, J= 9.5 Hz, 2H, 

H5′), 3.56-3.48 (m, 2H, H2′′), 3.35 (s, 6H, N+(CH3)2), 2.96 (t, J= 9.5 Hz, 2H, H4′), 1.70 (app 

br s, 2H, H3′′), 1.35 (dd, J= 9.0, 5.0 Hz, 4H, H4′′, H5′′), 0.88 (t, J= 7.0 Hz, 3H, H6′′); C 

(CDCl3) 166.8 (C), 86.8 (C), 75.6 (C), 70.1 (CH2), 64.4 (CH2), 57.4 (CH2), 55.1 (CH2), 50.9 

(N+(CH3)2), 33.0 (CH2), 28.1 (CH2), 22.6 (CH2), 22.2 (CH2), 13.9 (CH3); m/z LCMS [M-I]+ 

253.2; m/z HRMS (TOF ES+) C14H25N2O2 [M-I]+ calcd 253.1925, found 253.1920; HPLC: tR 

= 5.89 min, purity (214) = 98.6%. 

N-(4-((4,5-dihydroisoxazol-3-yl)oxy)but-2-yn-1-yl)-N,N-dimethylnonan-1-aminium iodide 

(15) 

 

Waxy, colourless solid; 20.3 mg, 17%; mp 128-129 °C; H (CDCl3) 4.80 (app d, 4H, H4), 

4.37 (t, J= 9.5 Hz, 2H, H5′), 3.63-3.52 (m, 2H, H2′′), 3.40 (s, 6H, N+(CH3)2), 2.97 (t, J= 9.5 

Hz, 2H, H4′), 1.70 (app br s, 2H, H3′′), 1.41-1.12 (m, 12H, H4′′-H9′′), 0.81 (t, J= 7.0 Hz, 3H, 

H10′′); C (CDCl3) 166.7 (C), 86.8 (C), 75.6 (C), 70.1 (CH2), 64.5 (CH2), 57.4 (CH2), 55.1 

(CH2), 50.9 (CH3), 33.0 (CH2), 31.8 (CH2), 29.3 (CH2), 29.2 (CH2), 29.1 (CH2), 26.1 (CH2), 

23.0 (CH2), 22.6 (CH2), 14.1 (CH3); m/z LCMS [M-I]+ 309.3; m/z HRMS (TOF ES+) 

C18H33N2O2 [M-I]+ calcd 309.2551, found 309.2546; HPLC: tR = 8.72 min, purity (214) = 

95.4%. 
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Synthesis of N-(4-(hydroxymethyl)phenyl)acetamide (24a) 

 

Acetic anhydride (10 mL) was cooled to 0 °C. 4-Aminobenzylalcohol (22) (1 g, 8.12 mmol) 

was added and the reaction mixture was stirred for 10 min at 0 °C. The precipitate was 

collected by vacuum filtration and washed with petroleum spirits to yield the target molecule 

as a bright yellow powder. 1.04 g, 78%; mp 120-121 °C; H (d6-CDCl3) 9.94 (br s, 1H, NH), 

7.59 (d, J= 8.5 Hz, 2H, H2, H6), 7.30 (d, J= 8.5 Hz, 2H, H3, H5), 5.15 (br t, J= 5.5 Hz, 1H, 

OH), 4.50 (d, J= 5.0 Hz, 2H, H1′), 2.10 (s, 3H, CH3); C (d6-DMSO) 168.1 (C), 137.9 (C), 

137.0 (C), 126.9 (CH), 118.7 (CH), 62.6 (CH2), 23.9 (CH3); m/z LRMS [MH]+ 166.2; LCMS: 

tR = 4.19 min, purity = >99.0%. 

 

Synthesis of N-(4-(hydroxymethyl)phenyl)decanamide (24b) 

 

4-Aminobenzylalcohol (22) (300 mg, 2.44 mmol) stirred in acetonitrile (8 mL) was cooled to 

0 °C. Decanoyl chloride (465 L, 2.68 mmol) was added dropwise and the reaction mixture 

was stirred for 30 min at 0 °C. The precipitate was collected by vacuum filtration and washed 

with petroleum spirits to yield the target molecule as a bright orange powder. 373 mg, 55%; 

H (CDCl3) 7.44 (d, J= 8.0 Hz, 2H, H2, H6), 7.25 (d, J= 8.5 Hz, 2H, H3, H5), 7.06 (br s, 1H, 

NH), 4.58 (s, 2H, H1′), 2.28 (t, J= 7.5 Hz, 2H, H3′′), 1.71-1.60 (m, 2H, H4′′), 1.35-1.08 (m, 

13H, OH, H5′′-H10′′), 0.81 (t, J= 7.0 Hz, 3H, H11′′); C (CDCl3) 171.3 (C), 137.4 (C), 136.4 

110



  

 
 

 
 

(C), 127.8 (CH), 119.9 (CH), 65.0 (CH2), 37.9 (CH2), 31.9 (CH2), 29.44 (CH2), 29.38 (CH2), 

29.27 (2 × CH2), 25.6 (CH2), 22.7 (CH2), 14.1 (CH3); m/z LRMS [MH]+ 278.2; LCMS: tR = 

6.67 min, purity = 86.5%. 

 

General procedure for Appel reaction 

N-(4-(Hydroxymethyl)phenyl)acetamide (24a) or N-(4-(hydroxymethyl)phenyl)decanamide 

(24b) (300 or 200 mg, 1.82 mmol or 721 mol), triphenylphosphine (1.5 eq.) and acetonitrile 

(12 mL) were placed in an RBF and cooled to 0 °C in an icebath. Carbon tetrabromide (1.5 

eq.) was added and the reaction stirred at 0 °C for 10 min before being heated to 80 °C and 

stirred for 4 h. The reaction mixture was cooled, partitioned between dichloromethane (10 

mL) and water (10 mL), and the aqueous layer extracted with dichloromethane (3 × 10 mL). 

The combined organic fractions were dried over anhydrous MgSO4, filtered and the solvent 

evaporated in vacuo. The target molecule was isolated by column chromatography (stationary 

phase: silica, mobile phase: 2:1 petroleum spirits:ethyl acetate or 13:6:1 hexane:ethyl 

acetate:methanol).  

 

N-(4-(Bromomethyl)phenyl)acetamide (25a) 

 

Beige solid; 347 mg, 89%; mp 157-158 °C; H (CDCl3) 7.41 (d, J= 8.5 Hz, 2H, H2, H6), 7.28 

(d, J= 8.5 Hz, 2H, H3, H5), 7.17 (br s, 1H, NH), 4.41 (s, 2H, H1′), 2.11 (s, 3H, CH3); C 

(CDCl3) 168.3 (C), 138.0 (C), 133.6 (C), 129.9 (CH), 119.9 (CH), 33.3 (CH2), 24.7 (CH3); 

m/z LCMS [M-Br]-: 148.1; HPLC: tR = 5.90 min, purity = 99.1%. 
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N-(4-(Bromomethyl)phenyl)decanamide (25b) 

 

Yellow solid; 138.6 mg, 57%; mp 141-142 °C; H (d6-DMSO) 9.86 (br s, 1H, NH), 7.57 (d, 

J= 8.5 Hz, 2H, H2, H6), 7.25 (d, J= 8.5 Hz, 2H, H3, H5), 4.42 (s, 2H, H1′), 2.29 (t, J= 7.5 

Hz, 2H, H3′′), 1.64-1.53 (m, 2H, H4′′), 1.34-1.20 (m, 12H, H5′′-H10′′), 0.86 (t, J= 7.0 Hz, 

3H, H11′′); C (DMSO) 171.7 (C), 139.1 (C), 133.3 (C), 128.6 (CH), 119.3 (CH), 71.4 (CH2), 

36.9 (CH2), 31.7 (CH2), 29.4 (CH2), 29.3 (CH2), 29.1 (2 × CH2), 25.6 (CH2), 22.6 (CH2), 14.4 

(CH3); m/z [M(81Br)+H]+ : 342.3; LCMS: tR = 6.58 min, purity = 95.8%. 

 

Synthesis of tert-butyl 4-aminobenzylcarbamate (26) 

 

4-Aminobenzylamine (23) (926 L, 8.19 mmol) and tetrahydrofuran (25 mL) were placed in 

an RBF and cooled to 0 °C in an icebath. Di-tert-butyl dicarbonate (Boc anhydride) (1.97 g, 

9.00 mmol) was slowly added and the reaction allowed to return to RT. After overnight 

stirring (~17 h), the solvent was evaporated in vacuo to yield the target molecule as a yellow 

oil requiring no further purification. 1.82 g, quantitative; H (CDCl3) 7.02 (d, J= 8.0 Hz, 2H, 

H2, H6), 6.64 (d, J= 8.5 Hz, 2H, H3, H5), 4.70 (br s, 1H, NH), 4.12 (d, J= 5.5 Hz, 2H, H1′), 

2.73 (br s, 2H, NH2), 1.38 (s, 9H, C(CH3)3); C (CDCl3) 155.9 (C), 145.7 (C), 128.9 (CH), 

115.2 (CH), 68.0 (C), 44.4 (C), 28.4 (C(CH3)3), 25.6 (CH2); m/z LCMS [M-tertbutyl]+ 167.1; 

LCMS: tR = 4.67 min, purity = 87.1%. 
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Synthesis of tert-butyl 4-hexanamidobenzylcarbamate (27) 

 

Tert-butyl 4-aminobenzylcarbamate (26) (1.82 g, 8.19 mmol), triethylamine (1.71 mL, 12.28 

mmol)  and dichloromethane (30 mL) were placed in an RBF and cooled to 0 °C in an 

icebath. Hexanoyl chloride (1.26 mL, 9.0 mmol) was added dropwise and the reaction 

allowed to return to RT. After overnight stirring (~17 h), the reaction mixture was partitioned 

between dichloromethane (25 mL) and deionized water (25 mL), and the aqueous layer 

extracted with dichloromethane (2 × 25 mL). The combined organic fractions were washed 

with saturated sodium bicarbonate, dried over anhydrous MgSO4, filtered and the solvent 

evaporated in vacuo to yield a white solid in an orange-yellow oil. The precipitate was 

collected by vacuum filtration and washed with petroleum spirits to yield the target molecule 

as fine, needle-like white crystals. 1.89 g, 72%; mp 126-127 °C; H (CDCl3) 7.39 (d, J= 8.5 

Hz, 2H, H3, H5), 7.24 (s, 1H, NH (amide)), 7.14 (d, J= 8.5 Hz, 2H, H2, H6), 4.77 (br s, 1H, 

NH (carbamate)), 4.18 (s, 2H, H1′), 2.27 (t, J= 7.5 Hz, 2H, H3′′), 1.65 (app dt, J= 14.8, 7.5 

Hz, 2H, H4′′), 1.39 (s, 9H, C(CH3)3), 1.28 (app td, J= 7.0, 3.5 Hz, 4H, H5′′, H6′′), 0.84 (t, J= 

7.0 Hz, 3H, H7′′); C (CDCl3) 171.8 (C), 156.0 (C), 137.3 (C), 134.6 (C), 128.0 (CH), 120.1 

(CH), 79.5 (C), 44.2 (CH2), 37.6 (CH2), 31.4 (CH2), 28.4 (C(CH3)3), 25.3 (CH2), 22.4 (CH2), 

14.0 (CH3); m/z LCMS [MNa]+ 343.2; LCMS: tR = 6.56 min, purity = 97.2%. 
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Synthesis of N-(4-(aminomethyl)phenyl)hexanamide (28) 

 

Tert-butyl 4-hexanamidobenzylcarbamate (27) (1 g, 3.12 mmol) and dichloromethane (5 mL) 

were placed in an RBF and cooled to 0 °C in an icebath. Trifluoroacetic acid (2 mL) added 

drop-wise and the reaction allowed to return to RT. After 2 h, the solvent was evaporated in 

vacuo and the resulting residue partitioned between ethyl acetate (20 mL) and saturated 

sodium bicarbonate(aq) (20 mL), and the aqueous layer extracted with ethyl acetate (3 × 20 

mL). The combined organic fractions were dried over MgSO4, filtered and the solvent 

evaporated in vacuo to yield the target molecule as a white solid. 431 mg, 63%; mp 139-140 

°C; H (d6-DMSO) 9.89 (s, 1H, NH), 7.59 (d, J= 8.5 Hz, 2H, H2, H6), 7.24 (d, J= 8.5 Hz, 2H, 

H3, H5), 4.15 (app d, J= 6.0 Hz, 2H, H1′), 3.73 (s, 2H, NH2), 2.36 (t, J= 7.5 Hz, 2H, H3′′), 

1.66 (m, 2H, H4′′), 1.38 (m, 4H, H5′′, H6′′), 0.96 (t, J= 7.0 Hz, 3H, H7′′); C (DMSO) 171.6 

(C), 138.3 (C), 135.8 (C), 127.7 (CH), 119.3 (CH), 44.0 (CH2), 36.8 (CH2), 31.4 (CH2), 25.3 

(CH2), 22.4 (CH2), 14.4 (CH3); m/z LCMS [M-NH2]
+ 204.2; LCMS: tR = 4.62 min, purity = 

99.4%. 
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Synthesis of  ethyl-1-(4-hexanamidobenzyl)-4-oxo-1,4-di-hydroquinolone-3-carboxylate 

(29) 

 

Ethyl 3-(dimethylamino)-2-(2-fluorobenzoyl)acrylate (70 mg, 264 mol) and N-(4-

(aminomethyl)phenyl)hexanamide (28) (58.13 mg, 264 mol) were dissolved in dry N,N-

dimethylformamide (5 mL) and stirred at 100 °C under a nitrogen atmosphere. After 2.5 h, 

the solvent was evaporated in vacuo to yield the target molecule as an off-white solid that 

was washed with petroleum spirits and isolated by vacuum filtration. 78 mg, 70%; mp 234-

235 °C; H (CDCl3) 8.56 (s, 1H, H2), 8.45 (d, J= 8.0 Hz, 1H, NH), 7.54-7.41 (m, 4H, H5, H8, 

H3′′, H5′′), 7.33 (t, J= 7.5 Hz, 1H, H7), 7.26 (app d, J= 8.5 Hz, 1H, H6), 7.02 (d, J= 8.0 Hz, 

2H, H2′′, H6′′), 5.29 (s, 2H, H1′), 4.33 (q, J= 7.0 Hz, 2H, OCH2CH3), 2.30 (t, J= 7.5 Hz, 2H, 

H3′′′), 1.33 (t, J= 7.0 Hz, 3H, OCH2CH3), 1.29-1.17 (m, 6H, H4′′′, H5′′′, H6′′′), 0.85-0.75 (m, 

3H, H7′′′); C (CDCl3) 173.9 (C), 172.0 (C), 166.5 (C), 149.8 (CH), 139.1 (C), 138.8 (C), 

132.9 (CH), 129.1 (C), 127.8 (CH), 126.8 (CH), 125.4 (CH), 122.5 (C), 120.4 (CH), 116.8 

(CH), 109.1 (C), 61.1 (CH2), 57.3 (CH2), 37.6 (CH2), 31.4 (CH2), 25.3 (CH2), 22.4 (CH2), 

14.4 (CH3), 13.9 (CH3); m/z LCMS [MH]+ 421.3; LCMS: tR = 6.02 min, purity = 96.4%. 

 

General procedure for N-benzylation 

4-Oxo-1,4-dihydro-quinoline-3-carboxylic acid (45 or 22 mg) and acetonitrile (4 mL) were 

placed in an RBF and cooled to 0 °C in an icebath. N-(4-(Bromomethyl)phenyl)acetamide 

(25a) or N-(4-(bromomethyl)phenyl)decanamide (25b) (1.1 eq.) and N,N-
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diisopropylethylamine (4 eq.) were added and the reaction stirred at 80 °C for 3 h. Upon 

cooling, the target molecule precipitated from the reaction mixture and was isolated by 

vacuum filtration and washed with diethyl ether.   

1-(4-Acetamidobenzyl)-4-oxo-1,4-dihydroquinoline-3-carboxylic acid (11) 

 

White solid; 70 mg, 87%; mp 296-297 °C; H (d6-DMSO) 15.19 (s, 1H, OH), 9.97 (s, 1H, 

NH), 9.26 (s, 1H, H2), 8.40 (dd, J= 7.5, 1.0 Hz, 1H, H5), 7.92-7.84 (m, 2H, H7, H8), 7.63 

(ddd, J= 8.0, 6.0, 2.0 Hz, 1H, H6), 7.54 (d, J= 8.5 Hz, 2H, H3′′, H5′′), 7.24 (d, J= 8.5 Hz, 2H, 

H2′′, H6′′), 5.80 (s, 2H, H1′), 2.01 (s, 3H, CH3); C (d6-DMSO) 178.4 (C), 168.8 (C), 166.5 

(C), 150.5 (CH), 139.9 (C), 139.6 (C), 134.6 (CH), 130.0 (C), 127.8 (CH), 126.9 (CH), 126.4 

(CH), 126.2 (C), 119.8 (CH), 119.2 (CH), 108.3 (C), 56.7 (CH2), 24.4 (CH3); m/z LCMS 

[MH]+ 337.2; m/z HRMS (TOF ES+) C19H16N2O4 [MH]+ calcd 336.1110, found 337.1186; 

HPLC: tR = 7.52 min, purity (254) = 99.3%, purity (214) = 97.0%. 

1-(4-decanamidobenzyl)-4-oxo-1,4-dihydroquinoline-3-carboxylic acid (13) 

 

White solid; 11.6 mg, 22%; mp 224-225 °C; H (d6-DMSO) 15.19 (s, 1H, OH), 9.90 (s, 1H, 

NH), 9.27 (s, 1H, H2), 8.40 (dd, J= 7.5, 1.0 Hz, 1H, H5), 7.92-7.84 (m, 2H, H7, H8), 7.63 
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(ddd, J= 8.0, 6.0, 2.0 Hz, 1H, H6), 7.56 (d, J= 8.5 Hz, 2H, H3′′, H5′′), 7.24 (d, J= 8.5 Hz, 2H, 

H2′′, H6′′), 5.80 (s, 2H, H1′), 2.26 (t, J= 7.5 Hz, 2H, H3′′′), 1.55 (dt, J= 13.5, 7.0 Hz, 2H, 

H4′′′), 1.32-1.18 (m, 12H, H5′′′-H10′′′), 0.84 (t, 3H, H11′′′); C (d6-DMSO) 178.4 (C), 171.8 

(C), 166.5 (C), 150.5 (CH), 139.9 (C), 139.6 (C), 134.6 (CH), 130.0 (C), 127.8 (CH), 126.8 

(CH), 126.4 (CH), 126.2 (C), 119.8 (CH), 119.2 (CH), 108.3 (C), 56.7 (CH2), 36.8 (CH2), 

31.7 (CH2), 29.3 (CH2), 29.2 (CH2), 29.11 (CH2), 29.08 (CH2), 25.5 (CH2), 22.5 (CH2), 14.4 

(CH3); m/z LCMS [MH]+ 449.2; m/z HRMS (TOF ES+) C27H32N2O4 [MH]+ calcd 448.2367, 

found 449.2444; HPLC: tR = 11.46 min, purity (254) = 97.6%, purity (214) = 98.4%. 

 

Synthesis of 1-(4-hexanamidobenzyl)-4-oxo-1,4-dihydroquinolone-3-carboxylic acid (12) 

 

Ethyl-1-(4-hexanamidobenzyl)-4-oxo-1,4-di-hydroquinolone-3-carboxylate (29) (43 mg, 

102.3 mol) and tetrahydrofuran (3 mL) were brought to 0 °C in an icebath. A solution of 

aqueous 1 M LiOH(aq) (204.5 L, 204.5 mol) was added dropwise whilst stirring and then 

the reaction mixture was heated at 80 °C for 5 h. Following addition of excess aqueous 1 M 

HCl(aq), the target molecule precipitated out and was isolated as a cream-coloured solid by 

vacuum filtration, washed with deionized water to remove the residual acid, then dried under 

vacuum overnight. 15.4 mg, 38 %; mp 251-252 °C; H (d6-DMSO) 15.23 (s, 1H, OH), 9.96 

(s, 1H, NH), 9.31 (s, 1H, H2), 8.45 (d, J= 8.0 Hz, 1H, H5), 7.93 (br app s, 2H, H7, H8), 7.72-

7.64 (m, 1H, H6), 7.61 (d, J= 7.5 Hz, 2H, H3′′, H5′′), 7.29 (d, J= 7.5 Hz, 2H, H2′′, H6′′), 5.85 

(s, 2H, H1′), 2.31 (t, J= 7.0 Hz, 2H, H3′′′), 1.68-1.55 (m, 2H, H4′′′), 1.31 (app s, 4H, H5′′′, 
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H6′′′), 0.91 (t, J= 6.0 Hz, 3H, H7′′′);  C (d6-DMSO) 183.2 (C), 176.6 (C), 171.3 (C), 155.2 

(CH), 144.7 (C), 144.4 (C), 139.4 (CH), 134.7 (C), 132.5 (CH), 131.6 (CH), 131.1 (CH), 

130.9 (C), 124.6 (CH), 123.9 (CH), 113.0 (C), 61.5 (CH2), 41.5 (CH2), 36.1 (CH2), 30.0 

(CH2), 27.1 (CH2), 19.1 (CH3); m/z LCMS [MH]+ 393.2; m/z HRMS (TOF ES+) C23H24N2O4 

[M+H]+ calcd 392.1722, found 393.1817; HPLC: tR = 9.33 min, purity (254) = 98.4%, purity 

(214) = 95.0%. 

 

General procedure for COMU coupling reaction 

N,N-Dimethylformamide (8 mL) in an RBF was brought to 0 °C in an icebath. Ethyl 1-(4-

aminobenzyl)-4-oxo-1,4-dihydroquinoline-3-carboxylate (30b) (400 mg or 1 g), 6-

bromohexanoic acid (1.1 eq.) or 6-hydroxyhexanoic acid (1.1 eq.), N,N-

diisopropylethylamine (1.1 eq.) and (1-cyano-2-ethoxy-2-oxoethylidenaminooxy)

dimethylamino-morpholino-carbenium hexafluorophosphate (COMU) (1.1 eq.) were added 

and the reaction mixture allowed to return to RT. After 2 h stirring at RT, the reaction 

mixture was poured into ethyl acetate (20 mL) and washed with 1 M HCl(aq) (2 × 20 mL), 

saturated sodium bicarbonate(aq) (2 × 20 mL), and saturated sodium chloride(aq) (2 × 20 mL). 

The organic layer was dried over MgSO4, filtered and the solvent evaporated in vacuo. The 

target molecule was isolated as a white solid by column chromatography (stationary phase: 

silica, gradient mobile phase: 50% ethyl acetate:petroleum spirits → 80% ethyl 

acetate:petroleum spirits → 100% ethyl acetate).  
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Ethyl 1-(4-(6-bromohexanamido)benzyl)-4-oxo-1,4-dihydroquinoline-3-carboxylate (31b) 

 

Beige solid; 212.6 mg, 34 %; mp 190-191 °C; H (d6-DMSO) 9.92 (s, 1H, NH), 8.91 (s, 1H, 

H2), 8.25 (dd, J= 8.0, 1.0 Hz, 1H, H5), 7.71-7.62 (m, 2H, H7, H8), 7.56 (d, J= 8.5 Hz, 2H, 

H3′′, H5′′), 7.44 (ddd, J= 8.0, 6.5, 1.5 Hz, 1H, H6), 7.20 (d, J= 8.5 Hz, 2H, H2′′, H6′′), 5.61 

(s, 2H, H1′), 4.25 (q, J= 7.0 Hz, 2H, OCH2CH3), 3.52 (t, J= 6.5 Hz, 2H, H7′′′), 2.28 (td, J= 

7.5, 2.5 Hz, 2H, H3′′′), 1.86-1.76 (m, 2H, H6′′′), 1.59 (dt, J= 15.0, 7.5 Hz, 2H, H4′′′), 1.44-

1.35 (m, 2H, H5′′′), 1.30 (t, J= 7.0 Hz, 3H, OCH2CH3);  C (d6-DMSO) 173.4 (C), 171.6 (C), 

165.1 (C), 150.5 (CH), 139.5 (C), 133.0 (CH), 130.6 (C), 128.9 (C), 127.5 (CH), 126.8 (CH), 

125.4 (CH), 119.9 (CH), 118.3 (CH), 110.6 (C), 108.9 (C), 60.3 (CH2), 55.8 (CH2), 36.6 

(CH2), 35.5 (CH2), 32.5 (CH2), 27.6 (CH2), 24.7 (CH2), 14.8 (CH3); m/z LCMS [MH]+ 500.1; 

LCMS: tR = 6.18 min, purity = 93.9%. 

 

Ethyl 1-(4-(6-hydroxyhexanamido)benzyl)-4-oxo-1,4-dihydroquinoline-3-carboxylate (34) 

 

White solid; 709.5 mg, 53 %; H (d6-DMSO) 9.91 (s, 1H, NH), 8.92 (s, 1H, H2), 8.25 (dd, J= 

8.0, 1.0 Hz, 1H, H5), 7.75-7.62 (m, 2H, H7, H8), 7.57 (d, J= 8.5 Hz, 2H, H3′′, H5′′), 7.44 
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(ddd, J= 8.0, 5.0, 1.5 Hz, 1H, H6), 7.20 (d, J= 8.5 Hz, 2H, H2′′, H6′′), 5.61 (s, 2H, H1′), 4.30-

4.21 (m, 2H, OCH2CH3), 3.43-3.36 (m, 2H, H7′′′), 2.31-2.21 (m, 3H, H3′′′, OH), 1.62-1.51 

(m, 2H, H4′′′), 1.46-1.36 (m, 2H, H6′′′), 1.35-1.27 (m, 5H, H5′′′, OCH2CH3);  C (d6-DMSO) 

173.5 (C), 171.8 (C), 165.1 (C), 150.5 (CH), 139.5 (C), 139.4 (C), 133.0 (CH), 130.6 (C), 

128.9 (C), 127.5 (CH), 126.8 (CH), 125.4 (CH), 119.8 (CH), 118.3 (CH), 110.5 (C), 61.0 

(CH2), 60.3 (CH2), 55.9 (CH2), 36.9 (CH2), 32.8 (CH2), 25.7 (CH2), 25.5 (CH2), 14.8 (CH3); 

m/z LCMS [MH]+ 437.2; LCMS: tR = 5.17 min, purity = 77.7%. 

 

Synthesis of ethyl 1-(4-(10-bromodecanamido)benzyl)-4-oxo-1,4-dihydroquinoline-3-

carboxylate (31c) 

 

N,N-Dimethylformamide (5 mL) in an RBF was brought to 0 °C in an icebath. 10-

Bromodecanoic acid (244 mg, 972.5 mol), N,N-diisopropylethylamine (170 L, 972.5 

mol) and O-(6-chlorobenzotriazol-1-yl)-N,N,N′,N′-tetramethyluronium hexafluorophosphate 

(HCTU) (549 mg, 1.33 mmol) added and the reaction mixture stirred for 10 min at 0 °C. 

Ethyl 1-(4-aminobenzyl)-4-oxo-1,4-dihydroquinoline-3-carboxylate (30b) (285 mg, 884.1 

mol) dissolved in N,N-dimethylformamide (3 mL) was added dropwise and the reaction 

allowed to return to RT. After 2 h stirring at RT, the reaction mixture was poured into ethyl 

acetate (20 mL) and washed with deionized water (2 × 20 mL), saturated sodium 

bicarbonate(aq) (1 × 20 mL), and saturated sodium chloride(aq) (1 × 20 mL). The organic layer, 
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which contained some solid, was evaporated in vacuo and the target molecule isolated as a 

white solid by column chromatography (stationary phase: silica, gradient mobile phase: 50% 

ethyl acetate:petroleum spirits → 80% ethyl acetate:petroleum spirits → 100% ethyl acetate). 

103.5 mg, 21 %; H (d6-DMSO) 9.95 (s, 1H, NH), 8.97 (s, 1H, H2), 8.30 (d, J= 7.0 Hz, 1H, 

H5), 7.76-7.67 (m, 2H, H7, H8), 7.61 (d, J= 8.5 Hz, 2H, H3′′, H5′′), 7.49 (ddd, J= 8.0, 6.5, 

1.5 Hz, 1H, H6), 7.25 (d, J= 8.5 Hz, 2H, H2′′, H6′′), 5.66 (s, 2H, H1′), 4.32 (q, J= 7.0 Hz, 2H, 

OCH2CH3), 3.59 (t, J= 6.5 Hz, 2H, H11′′′), 2.31 (t, J= 7.5 Hz, 2H, H3′′′), 1.87-1.70 (m, 2H, 

H10′′′), 1.65-1.55 (m, 2H, H4′′′), 1.45-1.38 (m, 2H, H9′′′), 1.35 (t, J= 7.0 Hz, 3H, OCH2CH3), 

1.34-1.24 (m, 8H, H5′′′-H9′′′); C (d6-DMSO) 173.4 (C), 171.8 (C), 165.1 (C), 150.5 (CH), 

139.4 (C), 133.0 (CH), 130.6 (C), 128.9 (C), 127.5 (CH), 126.8 (CH), 125.4 (CH), 119.8 

(CH), 118.3 (CH), 110.6 (C), 108.9 (C), 79.1 (CH2), 66.4 (CH2), 63.3 (CH2), 60.3 (CH2), 55.8 

(CH2), 51.8 (CH2), 36.8 (CH2), 35.7 (CH2), 32.7 (CH2), 27.9 (CH2), 25.5 (CH2), 14.8 (CH3); 

m/z LCMS [M+H]+ 556.2; LCMS: tR = 6.73 min, purity = 84.2%. 

 

General procedure for reflux amine quaternisation  

Compound 31a, 31b, 31c, or 43 was stirred in acetonitrile (2-4 mL). 4-((4,5-dihydroisoxazol-

3-yl)oxy)-N,N-dimethylbut-2-yn-1-amine (21) (0.8 eq.) dissolved in acetonitrile (0.5 mL) was 

added and the reaction refluxed for 6-24 h. If the target molecule precipitated out, it was 

isolated by vacuum filtration as a beige solid and washed with cold diethyl ether. If no 

precipitate formed, the reaction mixture was dried in vacuo, partitioned between ethyl acetate 

(10 mL) and deionized water (10 mL), and the organic layer extracted with deionized water 

(3 × 10 mL). The combined aqueous fractions were dried in vacuo to yield a clear oil or waxy 

solid. 
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N-(2-((4-((3-carboxy-4-oxoquinolin-1(4H)-yl)methyl)phenyl)amino)-2-oxoethyl)-4-((4,5-

dihydroisoxazol-3-yl)oxy)-N,N-dimethylbut-2-yn-1-aminium bromide (33a) 

 

Beige solid; 56.3 mg, 78%, mp 175-176 °C; H (d6-DMSO) 15.19 (s, 1H, OH), 10.73 (s, 1H, 

NH), 9.29 (s, 1H, H2), 8.40 (d, J= 8.0 Hz, 1H, H5), 7.87 (d, J= 3.5 Hz, 2H, H7, H8), 7.68-

7.61 (m, 1H, H6), 7.57 (d, J= 8.5 Hz, 2H, H2′′, H6′′),  7.32 (d, J= 8.5 Hz, 2H, H3′′, H5′′), 

5.86 (s, 2H, H1′), 4.94 (s, 2H, H4′′′′), 4.69 (s, 2H, H1′′′), 4.39 (s, 2H, H1′′′′), 4.29 (t, J= 9.5 

Hz, 2H, H5′′′′′), 3.32 (s, 6H, N+(CH3)2), 2.98 (t, J= 9.5 Hz, 2H, H4′′′′′); C (d6-DMSO) 178.5 

(C), 167.2 (C), 166.5 (C), 162.3 (C), 150.6 (CH), 139.9 (C), 137.8 (C), 134.6 (CH), 131.8 

(C), 128.0 (CH), 126.9 (CH), 126.4 (CH), 126.2 (C), 120.6 (CH), 119.2 (CH), 108.3 (C), 87.2 

(C), 76.3 (C), 70.1 (CH2), 62.2 (CH2), 57.8 (CH2), 56.6 (CH2), 55.5 (CH2), 51.4 (CH3), 32.7 

(CH2); m/z  LCMS [M-Br]+ 517.3; m/z HRMS (TOF ES+) C28H29N4O6 [M-Br]+ calcd 

517.2087, found 517.2081; HPLC: tR = 7.55 min, purity (254) = 96.7%, purity (214) = 

96.6%. 
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N-(4-((4,5-dihydroisoxazol-3-yl)oxy)but-2-yn-1-yl)-6-((4-((3-(ethoxycarbonyl)-4-

oxoquinolin-1(4H)-yl)methyl)phenyl)amino)-N,N-dimethyl-6-oxohexan-1-aminium bromide 

(32b) 

 

Clear pale yellow oil; 112.9 mg, 83 %; H (d6-DMSO) 9.96 (s, 1H, NH), 8.90 (s, 1H, H2), 

8.25 (d, J= 9.0 Hz, 1H, H5), 7.72-7.62 (m, 2H, H7, H8), 7.57 (d, J= 8.5 Hz, 2H, H3′′, H5′′), 

7.44 (ddd, J= 8.0, 6.5, 1.5 Hz, 1H, H6), 7.21 (d, J= 8.5 Hz, 2H, H2′′, H6′′), 5.61 (s, 2H, H1′), 

4.92 (s, 2H, H4′′′′), 4.43 (s, 2H, H1′′′′), 4.27 (m, 4H, H5′′′′′, OCH2CH3), 3.07 (s, 6H, 

N+(CH3)2), 3.03-2.96 (m, 4H, H4′′′′′, H1′′′), 2.32 (t, J= 7.0 Hz, 2H, H5′′′), 1.76-1.56 (m, 4H, 

H2′′′, H4′′′), 1.33-1.26 (m, 5H, H3′′′, OCH2CH3); C (d6-DMSO) 173.4 (C), 171.5 (C), 167.2 

(C), 165.2 (C), 150.5 (CH), 139.5 (C), 139.4 (C), 133.0 (CH), 130.7 (C), 128.9 (C), 127.6 

(CH), 126.9 (CH), 125.4 (CH), 119.9 (CH), 118.3 (CH), 110.6 (C), 86.5 (CH2), 76.6 (CH2), 

69.9 (CH2), 63.5 (CH2), 60.3 (CH2), 58.0 (CH2), 55.8 (CH2), 53.7 (CH2), 50.3 (CH3), 36.4 

(CH2), 32.8 (CH2), 32.7 (CH2), 25.0 (CH2), 22.2 (CH2), 14.8 (CH3); m/z LCMS [M]+ 601.3; 

LCMS: tR = 4.54 min, purity = 93.6%. 
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N-(4-((4,5-dihydroisoxazol-3-yl)oxy)but-2-yn-1-yl)-10-((4-((3-(ethoxycarbonyl)-4-

oxoquinolin-1(4H)-yl)methyl)phenyl)amino)-N,N-dimethyl-10-oxodecan-1-aminium bromide 

(32c) 

 

Clear colourless oil; 33.4 mg, 24 %; H (d6-DMSO) 9.97 (s, 1H, NH), 8.91 (s, 1H, H2), 8.24 

(d, J= 7.5 Hz, 1H, H5), 7.70-7.64 (m, 2H, H7, H8), 7.58 (d, J= 8.5 Hz, 2H, H3′′, H5′′), 7.44 

(ddd, J= 8.0, 6.0, 2.0 Hz, 1H, H6), 7.20 (d, J= 8.5 Hz, 2H, H2′′, H6′′), 5.62 (s, 2H, H1′), 4.93 

(s, 2H, H4′′′′), 4.48 (s, 2H, H1′′′′), 4.32-4.23 (m, 4H, H5′′′′′, OCH2CH3), 3.47 (m, 2H, H1′′′), 

3.09 (s, 6H, N+(CH3)2), 3.01 (m, 4H, H4′′′′′, H9′′′), 2.29 (m, 2H, H2′′′), 1.66 (br s, 2H, H8′′′), 

1.55 (br s, 2H, H3′′′), 1.29 (m, 11H, H4′′′- H7′′′, OCH2CH3); C (d6-DMSO) 173.5 (C), 171.8 

(C), 167.2 (C), 165.1 (C), 150.5 (CH), 139.5 (C), 133.0 (CH), 130.6 (C), 128.9 (C), 127.5 

(CH), 126.8 (CH), 125.4 (CH), 119.8 (CH), 118.4 (CH), 110.5 (C), 86.4 (C), 82.4 (C), 80.7 

(C), 76.7 (CH2), 69.9 (CH2), 63.6 (CH2), 60.3 (CH2), 58.0 (CH2), 57.7 (CH2), 55.8 (CH2), 

53.7 (CH2), 50.2 (CH3), 43.7 (CH2), 36.8 (CH2), 32.8 (CH2), 29.1 (CH2), 26.1 (CH2), 25.5 

(CH2), 22.2 (CH2), 14.8 (CH3); m/z LCMS [M]+ 657.4; LCMS: tR = 4.80 min, purity = >99%. 
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N-(4-((4,5-dihydroisoxazol-3-yl)oxy)but-2-yn-1-yl)-6-((4-((3-((2-

hydroxycyclohexyl)carbamoyl)-4-oxoquinolin-1(4H)-yl)methyl)phenyl)amino)-N,N-

dimethyl-6-oxohexan-1-aminium bromide (44) 

 

Clear colourless oil; 26.2 mg, 36 %; H (d6-DMSO) 10.09 (d, J= 7.5 Hz, 1H, NH), 9.98 (s, 

1H, NH), 9.03 (s, 1H, H2), 8.35 (d, J= 8.0 Hz, 1H, H5), 7.83-7.70 (m, 2H, H7, H8), 7.57 (d, 

J= 8.5 Hz, 2H, H3′′, H5′′), 7.51 (ddd, J= 8.0, 6.5, 1.5 Hz, 1H, H6), 7.19 (d, J= 8.5 Hz, 2H, 

H2′′, H6′′), 5.71 (s, 2H, H1′), 4.92 (s, 2H, H4′′′′′), 4.82 (br s, 1H, OH), 4.43 (s, 2H, H1′′′′′), 

4.30 (app td, J= 9.5, 4.0 Hz, 4H, H5′′′′′′, H1′′′), 3.39 (m, 5H, H2′′′′, H5′′′, H2′′′), 3.00 (app td, 

J= 9.5, 4.5 Hz, 5H, H4′′′′′′, H4′′′, H1′′′′), 2.32 (app t, J= 7.0 Hz, 2H, H3′′′), 2.26 (s, 6H, 

N+(CH3)2), 1.73-1.57 (m, 6H, H3′′′′, H4′′′′, H6′′′′), 1.37-1.22 (m, 2H, H5′′′′); C (d6-DMSO) 

176.1 (C), 171.5 (C), 167.2 (C), 164.3 (C), 149.0 (CH), 139.6 (C), 139.4 (C), 133.3 (CH), 

130.7 (C), 127.9 (C), 127.7 (CH), 126.6 (CH), 125.5 (CH), 119.9 (CH), 118.4 (CH), 111.8 

(C), 86.5 (C), 76.6 (C), 71.7 (CH), 70.1 (CH2), 69.9 (CH2), 63.5 (CH2), 58.0 (CH2), 57.7 

(CH2), 56.0 (CH2), 53.7 (CH2), 50.3 (CH), 47.4 (CH2), 43.9 (CH3), 36.4 (CH2), 32.8 (CH2), 

32.7 (CH2), 25.8 (CH2), 25.0 (CH2), 22.2 (CH2); m/z LCMS [M]+ 670.3; m/z HRMS (TOF 

ES+) C38H48N5O6 [M]+ calcd 670.3603, found 670.3607; HPLC: tR = 7.80 min, purity (254) = 

97.0%, purity (214) = 95.5%. 
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Synthesis of 1-(4-(6-hydroxyhexanamido)benzyl)-4-oxo-1,4-dihydroquinoline-3-

carboxylic acid (35) 

 

Ethyl 1-(4-(6-hydroxyhexanamido)benzyl)-4-oxo-1,4-dihydroquinoline-3-carboxylate (34) 

(98 mg, 223.6 mol) and methanol (1.5 mL) were brought to 0 °C in an icebath. A solution of 

1 M KOH(aq) (670.8 L, 670.8 mol) was added dropwise whilst stirring and then the 

reaction mixture was heated at 80 °C for 1 h. Reaction mixture was cooled to RT and a 

solution of 1 M HCl(aq) (670.8 L, 670.8 mol) was added. The target molecule precipitated 

out and was isolated as a cream-coloured solid by vacuum filtration, washed with deionized 

water to remove the residual acid, then dried under vacuum overnight. quantitative; mp 221-

222 °C; H (d6-DMSO) 15.12 (s, 1H, OH), 9.97 (s, 1H, NH), 9.24 (s, 1H, H2), 8.39 (d, J= 8.5 

Hz, 1H, H5), 7.94-7.82 (m, 2H, H7, H8), 7.63 (ddd, J= 8.0, 6.0, 2.0 Hz, 1H, H6), 7.56 (d, J= 

8.5 Hz, 2H, H3′′, H5′′), 7.23 (d, J= 8.5 Hz, 2H, H2′′, H6′′), 5.79 (s, 2H, H1′), 3.37 (t, J= 6.5 

Hz, 2H, H7′′′), 2.26 (t, J= 7.5 Hz, 2H, H3′′′), 1.61-1.50 (m, 2H, H4′′′), 1.46-1.37 (m, 2H, 

H6′′′), 1.34-1.22 (m, 2H, H5′′′);  C (d6-DMSO) 178.4 (C), 171.9 (C), 166.6 (C), 150.4 (CH), 

139.9 (C), 139.6 (C), 134.7 (CH), 129.9 (C), 127.8 (CH), 126.9 (CH), 126.4 (CH), 126.2 (C), 

119.9 (CH), 119.2 (CH), 108.2 (C), 61.0 (CH2), 56.7 (CH2), 36.9 (CH2), 32.7 (CH2), 25.6 

(CH2), 25.5 (CH2); m/z LCMS [MH]+ 409.2; LCMS: tR = 5.27 min, purity = 96.6%. 
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Synthesis of 1-(4-nitrobenzyl)-4-oxo-1,4-dihydroquinoline-3-carboxylic acid (40) 

 

Ethyl 1-(4-nitrobenzyl)-4-oxo-1,4-dihydroquinoline-3-carboxylate (39) (1 g, 2.84 mmol) in 

1:1 tetrahydrofuran: deionized water (18 mL total) was stirred at RT. LiOH.H2O (357.3 mg, 

8.51 mmol) was added and the reaction mixture was stirred at RT for 48 h. The reaction 

mixture was diluted with deionized water (10 mL) and washed once with diethyl ether (30 

mL). The aqueous layer was then acidified to pH 2 with 1 M HCl(aq) before extracting with 

ethyl acetate (3 × 30 mL). The combined organic layers were washed with saturated sodium 

chloride(aq) then evaporated in vacuo to yield the target molecule as a pale yellow solid. 528 

mg, 57%; mp 236-237 °C; H (d6-DMSO) 15.18 (s, 1H, OH), 9.42 (s, 1H, H2), 8.48 (dd, J= 

8.0, 1.5 Hz, 1H, H5), 8.26 (d, J= 9.0 Hz, 2H, H3′′, H5′′), 7.98-7.88 (m, 1H, H7), 7.81 (d, J= 

8.5 Hz, 1H, H8), 7.70 (app t, J= 7.5 Hz, 1H, H6), 7.59 (d, J= 9.0 Hz, 2H, H2′′, H6′′), 6.11 (s, 

2H, H1′);  C (d6-DMSO) 177.5 (C), 166.5 (C), 151.1 (CH), 147.4 (C), 144.8 (C), 139.5 (C), 

132.9 (CH), 128.3 (C), 128.0 (CH), 127.0 (CH), 124.8 (CH), 124.5 (CH), 118.4 (C), 117.7 

(CH), 55.2 (CH2); m/z LCMS [MH]+ 325.1; LCMS: tR = 5.81 min, purity = 99.4%. 

 

General procedure for room temperature HCTU coupling  

1-(4-Nitrobenzyl)-4-oxo-1,4-dihydroquinoline-3-carboxylic acid (40) (158 mg, 487 mol) or 

6-bromohexanoic acid (25 mg, 128 mol), (1S,2S)-2-Aminocyclohexanol hydrochloride or 1-

(4-aminobenzyl)-N-(2-hydroxycyclohexyl)-4-oxo-1,4-dihydroquinoline-3-carboxamide (42) 

(1.2 eq.) and HCTU (1.2 eq.) were stirred in N,N-dimethylformamide (1-3 mL) at RT. N,N-
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diisopropylethylamine (3 eq.) dissolved in dichloromethane (0.5-1 mL) was added and the 

reaction mixture stirred for 3-6 h at RT. The dichloromethane was removed in vacuo, then the 

reaction mixture was diluted with 1 M HCl(aq) (20 mL) and extracted with ethyl acetate (3 × 

20 mL). The combined organic layers were washed with saturated sodium bicarbonate(aq) (1 × 

20 mL), deionized water (1 × 20 mL) and saturated sodium chloride(aq) (1 × 20 mL). The 

organic layer was dried over Na2CO3, filtered and evaporated in vacuo to yield the target 

molecule. 

N-(2-hydroxycyclohexyl)-1-(4-nitrobenzyl)-4-oxo-1,4-dihydroquinoline-3-carboxamide (41) 

 

Yellow solid; 200.3 mg, 97 %; H (d6-DMSO) 10.08 (d, J= 7.5 Hz, 1H, NH), 9.13 (s, 1H, 

H2), 8.37 (d, J= 8.0 Hz, 1H, H5), 8.20 (d, J= 8.5 Hz, 2H, H3′′, H5′′), 7.73 (dd, J= 8.5, 7.0 Hz, 

1H, H7), 7.64 (d, J= 8.5 Hz, 1H, H8), 7.57-7.41 (m, 3H, H6, H2′′, H6′′), 5.97 (s, 2H, H1′), 

4.82 (d, J= 5.0 Hz, 1H, OH), 3.69 (br s, 1H, H2′′), 3.40 (br s, 1H, H1′′), 2.09-2.01 (m, 1H, 

H6′′′ (1H)), 1.94-1.80 (m, 1H, H3′′′ (1H)), 1.71-1.56 (m, 2H, H4′′′), 1.42-1.22 (m, 4H, H3′′′ 

(1H), H5′′′, H6′′′ (1H));  C (d6-DMSO) 176.3 (C), 164.2 (C), 149.5 (CH), 147.5 (C), 144.4 

(C), 139.4 (C), 133.6 (CH), 128.1 (CH), 127.9 (C), 126.8 (CH), 125.7 (CH), 124.5 (CH), 

118.2 (CH), 112.2 (C), 71.7 (CH), 55.6 (CH2), 54.1 (CH), 34.2 (CH2), 31.1 (CH2), 24.2 

(CH2), 23.7 (CH2); m/z LCMS [M+H]+ 422.2; LCMS: tR = 5.91 min, purity = 88.3%. 
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1-(4-(6-Bromohexanamido)benzyl)-N-(2-hydroxycyclohexyl)-4-oxo-1,4-dihydroquinoline-3-

carboxamide (43) 

 

54.5 mg, 75 %; H (d6-DMSO) 10.15 (d, J= 7.5 Hz, 1H, NH), 9.99 (s, 1H, NH), 9.10 (s, 1H, 

H2), 8.41 (d, J= 7.5 Hz, 1H, H5), 7.91-7.74 (m, 2H, H7, H8), 7.68-7.49 (m, 3H, H6, H3′′, 

H5′′), 7.24 (d, J= 8.5 Hz, 2H, H2′′, H6′′), 5.77 (s, 2H, H1′), 4.88 (d, J= 5.0 Hz, 1H, OH), 

3.85-3.69 (m, 1H, H2′′′), 3.58 (t, J= 6.5 Hz, 2H, H6′′′′), 2.37 (t, J= 7.5 Hz, 2H, H2′′′′), 2.09 (d, 

J= 10.5 Hz, 1H, H1′′′), 1.99-1.81 (m, 3H, H6′′′ (1H), H5′′′′), 1.78-1.52 (m, 5H, H3′′′ (1H), 

H4′′′, H3′′′′), 1.52-1.23 (m, 6H, H3′′′ (1H), H6′′′ (1H), H4′′′′);  C (d6-DMSO) 176.1 (C), 

171.6 (C), 164.4 (C), 162.5 (C), 149.1 (CH), 139.6 (C), 139.4 (C), 133.3 (CH), 127.9 (C), 

127.6 (CH), 126.6 (CH), 125.5 (CH), 119.9 (CH), 118.4 (CH), 111.8 (C), 71.7 (CH), 56.0 

(CH2), 54.1 (CH), 36.6 (CH2), 35.5 (CH2), 34.2 (CH2), 32.5 (CH2), 29.3 (CH2), 27.6 (CH2), 

24.7 (CH2), 24.2 (CH2), 23.7 (CH2); m/z LCMS [M+H]+ 568.2; LCMS: tR = 6.14 min, purity 

= 70.2%. 
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Synthesis of 1-(4-aminobenzyl)-N-(2-hydroxycyclohexyl)-4-oxo-1,4-dihydroquinoline-3-

carboxamide (42) 

 

N-(2-Hydroxycyclohexyl)-1-(4-nitrobenzyl)-4-oxo-1,4-dihydroquinoline-3-carboxamide (41) 

(200 mg, 475 mol) was dissolved in N,N-dimethylformamide (3 mL). 10% Pd/C (20 mg) 

was added under a nitrogen atmosphere then, following evacuation of nitrogen, the reaction 

mixture was stirred for 1 h at RT under a hydrogen atmosphere. The reaction mixture was 

then filtered through Celite® and washed with methanol. Upon concentration of the reaction 

mixture in vacuo, a white precipitate formed that was collected by vacuum filtration and 

washed with diethyl ether (64 mg, 35%). mp 185-186 °C; H (d6-DMSO) 10.09 (d, J= 7.5 Hz, 

1H, NH), 8.97 (s, 1H, H2), 8.33 (dd, J= 8.0, 1.5 Hz, 1H, H5), 7.86 (d, J= 8.5 Hz, 1H, H8), 

7.76 (ddd, J= 8.5, 7.0, 1.5 Hz, 1H, H7), 7.50 (app t, J= 7.5 Hz, 1H, H6), 6.96 (d, J= 8.5 Hz, 

2H, H2′′, H6′′), 6.51 (d, J= 8.5 Hz, 2H, H3′′, H5′′), 5.52 (s, 2H, H1′), 5.14 (s, 2H, NH2), 4.81 

(d, J= 5.0 Hz, 1H, OH), 3.74-3.62 (m, 1H, H2′′′), 3.45-3.35 (m, 1H, H1′′′), 2.09-1.95 (m, 1H, 

H6′′′ (1H)), 1.93-1.79 (m, 1H, H3′′′ (1H)), 1.73-1.53 (m, 2H, H4′′′), 1.38-1.11 (m, 4H, H3′′′ 

(1H), H5′′′, H6′′′ (1H)); C (d6-DMSO) 176.0 (C), 164.4 (C), 149.1 (C), 148.6 (CH), 139.6 

(C), 133.2 (CH), 128.5 (CH), 127.8 (C), 126.5 (CH), 125.4 (CH), 122.4 (C), 118.5 (CH), 

114.4 (CH), 111.6 (C), 71.7 (CH), 56.3 (CH2), 54.1 (CH), 34.2 (CH2), 31.1 (CH2), 24.2 

(CH2), 23.7 (CH2); m/z LRMS (TOF ES+) [M+H]+ 392.1; LCMS: tR = 4.91 min, purity = 

94.8%. 
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Pharmacology 

Radioligand Equilibrium Whole Cell Binding Assays 

Plate preparation. FlpIn-CHO cells stably expressing human muscarinic M1 receptors 

(hM1 mAChR FlpIn-CHO) were cultured at 37 C in 5% CO2 in Dulbecco’s modified Eagle 

medium (DMEM) supplemented with 5% (v/v) foetal bovine serum (FBS) and 16 mM 

HEPES. Cells were seeded into white opaque IsoplatesTM at 8 × 103 cells per well and then 

grown at 37 C for 20-24 h. Cells were then washed twice with cold HEPES-buffered saline, 

140 L per well cold HEPES-buffered saline was added and the plates kept on ice.  

Assay protocol (one “cold” interacting ligand). Stock solutions of each ligand (10-2 M) 

were made up in cold HEPES-buffered saline. Dilutions of all ligands were made up in cold 

HEPES-buffered saline at ten times (10×) the required concentration and added to stock 

plates on ice. Cells were equilibrated at 4 C for 4 h with 20 L of a single interacting ligand 

and 20 L of 0.1 nM [3H]NMS (total volume 200 L per well).  

Assay protocol (two “cold” interacting ligands) Stock solutions of each orthosteric 

ligand (10-2 M) were made up in cold HEPES-buffered saline. Stock solutions of the 

interacting allosteric ligands of choice (10-2 M) were made up in DMSO. Dilutions of all 

ligands were made up in cold HEPES-buffered saline at ten times (10×) the required 

concentration and added to stock plates on ice. Cells were equilibrated at 4 C for 4 h with 20 

L of ACh, 20 L of a single interacting allosteric ligand and 20 L of 0.1 nM [3H]NMS 

(total volume 200 L per well).  

Assay termination and data collection. Assays were terminated by media removal, 2 × 

100 L per well washes with 0.9% NaCl solution and addition of 100 L per well 

Microscint-20 scintillation liquid. The levels of remaining bound radioligand, and therefore 
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the degree of radioligand displacement, was measured in disintegrations per minute (dpm) on 

the Microbeta2TM LumiJET 2460 microplate counter (PerkinElmer). 

 

AlphaScreen ERK1/2 Phosphorylation Assays 

Plate preparation. FlpIn-CHO cells stably expressing human muscarinic M1 receptors 

(hM1 mAChR FlpIn-CHO) were cultured at 37 C in 5% CO2 in DMEM supplemented with 

5% (v/v) FBS and 16 mM HEPES. Cells were seeded into transparent 96-well plates at 5 × 

104 cells per well and grown for 6 h. Cells were then washed once with phosphate-buffered 

saline (PBS) and incubated in serum-free DMEM (180 L per well) at 37 °C overnight  (16-

18 h) to allow FBS-stimulated phosphorylated ERK1/2 levels to subside.  

Time course assays. A stock solution of ACh (10-2 M) was made up in MilliQ water. 

Stock solutions of the test ligands (10-2 M) were made up in DMSO. All ligands were diluted 

to 10-5 M in serum-free DMEM. Ligand additions (20 L) were made at predetermined time 

points over a 30 minute period (30, 25, 20, 15, 10, 8, 6, 5, 3 and 1 min) with the cells being 

incubated at 37 C following each addition. FBS, which triggers ERK1/2 phosphorylation via 

a tyrosine kinase receptor, was added at 6 min as a measure of the maximal levels of 

pERK1/2 production.  

Concentration-response curves (CRCs). A stock solution of ACh (10-2 M) was made up 

in MilliQ water. Stock solutions of the test ligands (10-2 M) were made up in DMSO. 

Dilutions of all ligands were made up in FBS-free media at ten times (10×) the required 

concentration and added to stock plates. Cells were incubated at 37 °C with 20 L per well of 

each concentration of all compounds at 5 min (as determined by time course assays).  

Interaction studies. A stock solution of ACh (10-2 M) was made up in MilliQ water. Stock 

solutions of the allosteric test ligands (10-2 M) were made up in DMSO. Dilutions of ACh 

132



  

 
 

 
 

and the interacting ligand were made up in FBS-free media at twenty times (20×) the ideal 

concentration range (as determined by CRC assays). Equal volumes of each concentration of 

ACh and each concentration of the interacting ligand of choice were premixed in stock plates. 

Cells were incubated at 37 °C with 20 L per well of each ligand mixture at 5 min (as 

determined by time course assays). 

Assay termination and data collection. Agonist-stimulated ERK1/2 phosphorylation was 

terminated by the removal of drugs and the addition of 100 L p/well of SureFireTM lysis 

buffer. The cell lysates were agitated for 5-10 min. Following agitation, 5 L of cell lysates 

were transferred into a 384-well white opaque OptiplateTM, followed by addition of 8.5 L of 

a solution of Reaction buffer/Activation buffer/acceptor beads/donor beads in a ratio of 

6/1/0.3/0.3 (v/v/v/v) under green light conditions. The plates were then incubated at 37 °C in 

the dark for 1 h and fluorescence was measured on a Fusion-TM plate reader (PerkinElmer) 

using standard AlphaScreen settings. 

 

Data analysis  

All data analysis was managed using Prism 6 software (GraphPad Software, San Diego, 

CA). Experiments measuring radioligand equilibrium whole cell binding interactions were 

fitted to the allosteric ternary complex model (1): 
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where Y is the percentage (vehicle control) binding, [A], [B] and [I] are the concentrations of 

[3H]NMS, the allosteric ligand, and ACh respectively, KA and KB are the equilibrium 

dissociation constants of [3H]NMS and the allosteric ligand, respectively, KI is the 

equilibrium dissociation constant of ACh, and  and ' are the cooperativities between the 
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allosteric ligand and [3H]NMS or ACh, respectively. Values of  (or ') > 1 denote positive 

cooperativity; values <1 (but >0) denote negative cooperativity, and values = 1 denote neutral 

cooperativity. Functional orthosteric and allosteric agonist concentration-response curves 

were fitted via nonlinear regression to the three-parameter logistic function (2): 

    (2) 

where E is response, Emax and basal are the top and bottom asymptotes of the curve, 

respectively, log [A] is the logarithm of the agonist concentration, and pEC50 is the negative 

logarithm of the agonist concentration that gives a response halfway between Emax and basal. 

Functional experiments measuring the interactions between ACh and each allosteric ligand 

were fitted to the operational model of allosterism and agonism (3)47,48 to derive functional 

estimates of modulator affinity, cooperativity, and efficacy. 
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where Em is the maximum attainable system response for the pathway under investigation; 

[A] and [B] are the concentrations of orthosteric and allosteric ligands, respectively; KA and 

KB are the equilibrium dissociation constants of the orthosteric and allosteric ligands, 

respectively; A and B are the operational measures of orthosteric and allosteric ligand 

efficacy (which incorporate both signal efficiency and receptor density), respectively;  n is a 

transducer slope factor linking occupancy to response;  is the binding cooperativity 

parameter between the orthosteric and allosteric ligand;  denotes the magnitude of the 

allosteric effect of the modulator on the efficacy of the orthosteric agonist.47,43 In all cases, 

the equilibrium dissociation constant of each allosteric ligand was fixed to that determined 

from the competition binding experiments.  
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Pharmacological Investigation of Analogues of Benzyl Quinolone 

Carboxylic Acid (BQCA) for the M1 Muscarinic Acetylcholine 

Receptor 

Introduction 

Structure-activity relationship (SAR) studies are the mainstay of medicinal chemistry lead 

candidate optimization. Upon discovery of a novel chemical scaffold that elicits a specific 

biological activity via a receptor, channel or enzyme, determining the SAR between the 

ligand and the protein target is the next logical and crucial step; affording a better 

understanding of what parts of the structure are essential for activity, what parts are 

unnecessary, and what parts can be altered to improve activity, selectivity, or adsorption, 

distribution, metabolism and excretion (ADME) properties.  

Typically this involves making iterative structural modifications to different regions of the 

molecule and observing the effects of these modifications on a single parameter in an in vitro 

pharmacological assay such as EC50 (for agonists) or IC50 (for antagonists). Such studies have 

afforded valuable information towards improving existing drug molecules or optimizing 

novel ligands with therapeutic potential for the treatment of a broad range of disorders 

including infectious disease,1 central nervous system (CNS) disorders,2,3 metabolic 

disorders,4 cardiovascular conditions5 and cancer6 at a range of targets such as enzymes, 

DNA, ion channels and G protein-coupled receptors (GPCRs). 

One barrier that SAR studies of GPCR ligands struggle to overcome is that of achieving 

absolute selectivity for a particular receptor subtype via the orthosteric (endogenous ligand) 

binding site. In the case of the aminergic GPCRs, the high degree of structural conservation 

across their orthosteric sites7 renders designing a drug to target a single receptor subtype nigh 

on impossible.  This has considerably slowed novel lead optimization efforts, prevented 
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otherwise clinically-useful drugs making it to market, and also resulted in millions of patients 

currently taking approved GPCR orthosteric drugs having to live with side effects. One 

example of an abandoned clinical candidate is xanomeline (1, Figure 1); an M1/M4-

preferring muscarinic acetylcholine receptor (mAChR) ligand that made it to clinical trials for 

the treatment of the cognitive deficits and psychotic episodes associated with Alzheimer’s 

disease and schizophrenia.8 Unfortunately, despite appearing to be selective in preclinical 

studies, xanomeline produced severe gastrointestinal side effects likely mediated by its action 

at the M2 and M3 mAChRs.9 One example of an approved therapeutic agent for which side 

effects are currently being tolerated by patients is olanzapine (2, Figure 1). Olanzapine is an 

atypical antipsychotic that treats both the positive and negative symptoms of schizophrenia 

by acting as a D2/5-HT2A receptor inverse agonist.10,11 Unfortunately, patients often 

experience notable weight gain from taking olanzapine due to promiscuous receptor binding 

at the 5-HT2C and possibly H1 and H3 receptors.12,13  

 

Figure 1. Structures of xanomeline (1) and olanzapine (2) 

 

This selectivity issue has resulted in efforts being directed towards the development of 

ligands that target allosteric sites on GPCRs. These sites are topographically-distinct from the 

orthosteric site and more unique in structure across receptor subtypes, making allosteric 

ligands more likely to exhibit absolute subtype selectivity than their orthosteric 
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counterparts.14 A plethora of studies focussing on allosteric ligand optimization have since 

emerged, bringing with them a veritable array of pharmacological tool compounds and 

exciting therapeutic lead compounds, but also an unexpected and challenging phenomenon: 

“flat” or “shallow” SAR. This has been noted across a broad spectrum of GPCRs, including 

Family A,15 Family B,16 and Family C.17,18 

“Flat” SAR describes the common observation that structural modifications to allosteric 

ligands often have apparently minimal or confounding effects on ligand potency, whilst 

“shallow” SAR describes the complete abolishment of activity of allosteric ligands by small 

structural changes; making it difficult to elucidate trends and map the ligand’s 

pharmacophore. This is likely an artifact of the high-throughput in vitro screening protocols 

typically chosen to assess allosteric ligands. Such testing paradigms, which involve titration 

of increasing concentrations of an allosteric ligand against a fixed orthosteric ligand 

concentration, yield estimates of a single pharmacological parameter that fail to capture the 

“textured” effects of allosteric ligands (see Chapter 1,15 Figures 9 and 10 for a more detailed 

explanation). Orthosteric ligands may be adequately described by a single pharmacological 

parameter. In the case of orthosteric agonists, their potency for stimulating a particular 

signalling output (EC50) is routinely utilized, with some studies also reporting the maximum 

response elicited by the agonist in the cellular background under observation (Emax). In the 

case of orthosteric antagonists, their potency for inhibiting a particular signalling output 

(IC50) may be measured, or (preferably) their affinity (equilibrium dissociation constant) for 

the receptor (Ki). In contrast, allosteric ligands require four parameters to sufficiently 

encompass their pharmacological capabilities;19 their equilibrium dissociation constant or 

affinity for the receptor (KB), their binding () and functional () cooperativity with the 

orthosteric probe of choice, and their signalling efficacy for a particular biological output 
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(B), in the case of allosteric agonists. Hence, in vitro screening protocols that estimate a 

single pharmacological parameter are clearly more suited to orthosteric ligand optimization, 

whilst allosteric ligand optimization requires approaches that apply the ternary complex 

model20 and the operational model of allosterism and agonism19 to construct more “enriched” 

SARs that may identify interesting trends that single parameter studies would fail to uncover. 

The M1 and M4 mAChRs are GPCRs at which allosteric interactions have been well 

established and characterized. BQCA (1-(4-methoxybenzyl)-4-oxo-1,4-dihydroquinoline-3-

carboxylic acid)21 and LY2033298 ([3-amino-5-chloro-6-methoxy-4-methyl-thieno[2,3-

b]pyridine-2-carboxylic acid)22  (3 and 4, Figure 2) are well-known positive allosteric 

modulators (PAMs)/allosteric agonists for the M1 and M4 mAChR, respectively.  Whilst these 

ligands were originally identified employing the ‘modulator titration curve’ method 

previously described, subsequent studies utilizing more rigorous pharmacological methods 

have broadened our understanding of the intricacies of their pharmacological profiles.20,23  

 

Figure 2. Structures of BQCA (3) and LY2033298 (4) 

 

Furthermore, the SARs of these ligands have been interrogated applying both the 

‘traditional’, single-parameter, modulator titration curve method and the more thorough, 

multi-parameter ‘enriched’ method. In the case of LY2033298, SAR studies employing the 
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‘traditional’ method determined that removal of the heterocyclic nitrogen or the primary 

amine was highly detrimental to activity, whilst removal of the chlorine was not. They also 

found that replacement of the three-membered ring with a bulkier phenyl ring with either 2,3-

fluoro, 2,5-fluoro or 4-methoxy substitutions retained high nanomolar potency as did 

replacement of the pyridine ring methyl substituent with a methoxy or an O-linked N-

containing aromatic ring.24-26 The ‘enriched’ method27 was able to identify an example of one 

structural modification that has opposing effects on different allosteric parameters (namely 

affinity vs. cooperativity); a feature of allosteric pharmacophores likely to contribute to the 

“flat” SAR observed in traditional studies. Furthermore, they determined that the mechanism 

of modulation by these M4 mAChR PAMs may be partially accounted for by stabilization of 

the active state of the receptor via binding cooperativity with the orthosteric ligand.  

In the case of BQCA, Kuduk and colleagues published numerous studies employing the 

‘traditional’ method (reviewed in Chapter 1) but frequently observed “flat” or “shallow” 

SAR.28-30 They were able to determine that 5- and 8-substitution of the A-ring, preservation 

of the methylene linker, aromaticity of the C-ring and 4-position substitution of the C-ring 

with halogens and lipophilic moieties were all preferred for potency (see Chapter 1, Figure 

18).29-33 However, it wasn’t until a more recent publication by Mistry et al. employing an 

‘enriched’ approach to investigating the BQCA SAR that these observations were understood 

in terms of individual allosteric ligand parameters.34 Specifically, they found that 5- and 8-

fluorine substitution of the A-ring appeared to be important for allosteric agonism (B) whilst 

preserving the methylene linker and C-ring aromaticity were critical for maintaining binding 

cooperativity (). They also found that 4-position substitution of the C-ring with a lipophilic 

moiety improved affinity without affecting cooperativity whilst, conversely, the carboxylic 

acid (or an isostere containing a hydrogen bond donor) is an important determinant of 
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cooperativity without affecting affinity. The informative conclusions obtained from these 

‘enriched’ studies highlight the value of adopting such an approach for allosteric ligand SAR 

elucidation and lead optimization.  

To further exemplify the importance of implementing this approach in the study of M1 

mAChR allosteric ligands, we selected two known M1 mAChR PAMs (5 and 6, Figure 3) 

that have stemmed from BQCA optimization studies by Merck.29,35,36  

 

Figure 3. Structures of BQCA analogues 5 and 6  

 

These compounds are reported to have greatly improved potency compared to BQCA in 

‘traditional’ calcium mobilisation modulator titration curve assays (in the presence of an EC20 

concentration of ACh). We sought to ascertain whether this improved potency was the result 

of improved affinity, functional efficacy, binding cooperativity, functional cooperativity, or a 

combination thereof. This approach also enabled us to investigate whether, despite the 

considerable structural variation between these compounds, the source of this improved 

potency could be accounted for by changes in the same allosteric parameter(s). These 

compounds were synthesized and pharmacologically characterized in radioligand binding and 

ERK1/2 phosphorylation assays in Chinese Hamster Ovary (CHO) cells stably expressing the 

human M1 mAChR. Application of the ternary complex model and the operational model of 
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allosterism allowed us to estimate the affinity (KB), the binding () and functional () 

cooperativity constants, and the functional efficacy (B) of each ligand. 
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Results 

Synthesis 

The first two steps of the synthesis of 5 (Scheme 1) were followed as per the BQCA 

synthesis (see Chapter 2), starting with 2-fluoroaniline (7a) in place of aniline. Both 8a and 

9a were obtained in slightly higher yields to that obtained in the BQCA synthesis (8a: 93%, 

compared to 83%; 9a: 75%, compared to 48%). N-Benzylation with the commercially 

available 2-(bromomethyl)naphthalene was then performed to obtain 10a in good yield, 

followed by ester saponification to obtain 5 in near quantitative yield. The first two steps of 

the synthesis of 6 (Scheme 1) were completed in a similar manner with similar yields, 

starting with 2,5-difluoroaniline (7b). In this case, the desired N-benzylating agent was not 

commercially available, and N-benzylation with 4-bromobenzylbromide followed by an 

Ullman coupling with pyrazole was unsuccessful due to no reaction occurring in this latter 

step (not shown). Hence, the desired benzyl bromide 12 was obtained by employing Appel 

conditions to facilitate functional group interconversion from the benzyl alcohol 11. 

Subsequent N-benzylation and saponification steps were employed as per the synthesis of 5 

to obtain 6 in reasonable yield. 

 

 

 

 

 

 

 

 

 

149



  

 
 

 
 

Scheme 1. Synthesis of BQCA analogues 5 and 6a 

 

aReagents and conditions: (a) diethylethoxymethylene malonate, 120 °C, 93% (8a), 73% 

(8b); (b) diphenyl ether, 220 °C, 75% (9a), 46% (9b); (c) benzyl bromide, DIPEA, ACN, 

80 °C, 65% (10a), 74% (10b); (d) 1 M LiOH(aq), THF, 80 °C, 90% (5), 40% (6); (e) CBr4, 

PPh3, ACN, 0-80 °C, 81%. 

 

Pharmacology 

[3H]NMS equilibrium whole cell binding interactions between acetylcholine and each of 

our test allosteric ligands (BQCA and analogues 5 and 6) were conducted in CHO cells stably 

expressing the hM1 mAChR (Figure 4). Application of the ternary complex model to these 

data allowed us to estimate each ligand’s affinity (pKB), binding cooperativity with [3H]NMS 
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(log NMS]) and binding cooperativity with acetylcholine (log ACh]) (Table 1). All 

pharmacological data for BQCA are taken from Chapter 2. 

 

Figure 4. Equilibrium whole cell binding and ERK1/2 phosphorylation functional 

interaction studies between the ACh and the BQCA analogues 5 and 6 (in the presence 

of a KD concentration of [3H]NMS in binding). Values represent the mean ± S.E.M. from 

three to four experiments performed in duplicate. 

 

ERK1/2 phosphorylation assays were conducted in CHO cells stably expressing the hM1 

mAChR. Time course assays were performed to establish the length of incubation time 

required to measure the peak phosphorylated ERK1/2 response for each test compound 

(Appendix 6). Concentration-response curves applying the appropriate incubation time were 

subsequently completed to estimate the pEC50 of each compound. (Table 1). Interaction 

studies, with ACh as the interacting orthosteric ligand, were conducted for each of our test 

allosteric ligands; BQCA, 5 and 6 (Figure 4). Application of the operational model of 
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allosterism to these data allowed us to estimate each ligand’s signalling efficacy (B) and the 

combined binding/activation cooperativity () (Table 1). 

 

Table 1. Ternary complex model parameters for the binding interaction between 

[3H]NMS, ACh and each allosteric ligand, and the operational model of allosterism 

functional parameters for the activity of each allosteric ligand alone, and in the presence 

of acetylcholine (ACh). 

 BQCA 5 6 

pKB
a 4.44 ± 0.07 4.89 ± 0.13 5.57 ± 0.09 

Log [NMS]
b -3.00* -0.03 ± 0.03 -1.05 ± 0.16 

Log [ACh]
c 2.88 ± 0.11 2.17 ± 0.13 2.53 ± 0.16 

[ACh] 759 148 339 

pEC50 
d 6.77 ± 0.07 6.54 ± 0.15 7.16 ± 0.15 

Log B
e 2.21 ± 0.08 2.08 ± 0.10 2.07 ± 0.14 

B
 f 162 120 117 

Log f g 3.71 ± 0.18 3.91 ± 0.19 3.28 ± 0.29 

Log   ()h 0.83 (7) 1.74 (55) 0.75 (6) 

Estimated parameter values represent the mean ± S.E.M. from at least three to four experiments 

performed in duplicate 

a Negative logarithm of the equilibrium dissociation constant of the allosteric ligand 
b Logarithm of the binding cooperativity factor between [3H]NMS and the allosteric ligand; * denotes 

when the parameter was constrained to an arbitrary low value consistent with very high negative 

cooperativity between the allosteric ligand and the radioligand 
c Logarithm of the binding cooperativity factor between ACh and the allosteric ligand  

pKB value was fixed to that estimated for each ligand in whole cell binding experiments 
d Negative logarithm of the ligand concentration that produces half the maximal response 
e Logarithm of the operational efficacy parameter of the ligand 
f   Antilogarithm of the operational efficacy parameter of the ligand 
g Logarithm of the product of the binding and activation cooperativity factors between ACh and the 

allosteric ligand 
h Logarithm (and antilogarithm) of the activation cooperativity factor between ACh and the allosteric 

ligand (derived by fixing the binding cooperativity value to that estimated for each ligand in whole 

cell binding experiments – Log ACh]) 
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Discussion 

The potency of the majority of BQCA analogues reported to date is taken from the 

concentration that yields the point of inflection of the titration curve of the ligand in the 

presence of an EC20 concentration of ACh. This method, whilst effective for identifying hit 

compounds, gives us limited information about the ligand binding mode and does not attempt 

to quantify allosteric behavior. The study performed here attempts to identify what specific 

pharmacological parameters may be responsible for the improvement in activity of these 

compounds over BQCA. 

Compound 6 (pKB = 5.57) exhibited a significant increase in affinity (p< 0.0001) compared 

to BQCA (pKB = 4.44) (Table 1). The ligand’s pEC50, binding and functional cooperativities, 

and signalling efficacy were not significantly different from BQCA. This suggests that the 

substantial increase in potency reported by Kuduk et al.35 for this analogue (from 845 nM to 

171 nM) is largely dictated by the affinity of 6, and not its modulatory ability. This improved 

affinity may arise from additional hydrogen bonding interactions between the receptor and 

the fluorine atoms of the bicyclic core, and/or the additional van der Waals interactions and 

H-bond acceptor of the pyrazole ring. 5 exhibited a notable gain in activation cooperativity 

with ACh compared to BQCA (from  = 7 to  = 55, (p< 0.001)) (Table 1). The other 

binding and functional parameters estimated for this compound were not significantly 

different from BQCA. This suggests that the enhanced potency reported by Kuduk et al.29 for 

this analogue (from 845 nM to 80 nM) is largely driven by the activation cooperativity (with 

ACh) of 5. Enhancement of this property may be the result of the lipophilic naphthalene ring 

system forming favourable van der Waals interactions that directly or indirectly affect amino 

acid residues involved in cooperativity transmission, such as F182, E397 and E401 in 

extracellular loop 2 and transmembrane 7.37  
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Two known BQCA analogues were synthesised and pharmacologically characterised in 

[3H]NMS equilibrium whole cell binding and ERK1/2 phosphorylation functional assays. 

The data reveal that improvements in specific properties, such as affinity or activation 

cooperativity, drive the improved activity of these ligands compared to BQCA. Furthermore, 

the data also demonstrate that the source of improved potency is not the same 

pharmacological parameter for the two ligands. 5 and 6 may serve as useful probes for 

investigating the in vivo effect of improving properties individually. 

This chapter illustrates a method by which the frequently confounding SAR observed with 

allosteric ligands may be deconvoluted. If changes in chemical structure can be linked 

specifically to changes in affinity, binding cooperativity, activation cooperativity or 

signalling efficacy, rather than simply “potency”, a clearer, albeit more complex, picture of 

the ligand-receptor interaction may be elucidated. A crucial question, one that is presently 

unanswered, is: what properties of these M1 mAChR allosteric ligands do we need to 

improve, and to what extent, to achieve a therapeutic effect in both preclinical and clinical 

trials? (e.g. How high does the positive cooperativity with ACh need to be to elicit a 

therapeutic effect without causing neurotoxicity?) Clearly, ligands for which we have more 

detailed binding and functional knowledge may serve as ideal tool compounds for probing 

the specific effects of a single parameter change such as increased affinity, increased 

cooperativity, or decreased signalling efficacy in an in vivo setting. This may yield a clearer 

picture of what the ideal balance of properties is, as well as an informed direction in which 

rational drug design may proceed. 

 

 

 

154



  

 
 

 
 

Experimental 

Chemistry 

General 

All materials were reagent grade and purchased commercially from Sigma-Aldrich or 

Matrix Scientific. Anhydrous solvents were obtained from a MBraun MB SPS-800 Solvent 

Purification System.  Analytical thin layer chromatography (TLC) was performed on Silica 

Gel 60 F254 pre-coated plates (0.25 mm, Merck ART 5554) and visualized by ultraviolet light, 

iodine or ninhydrin as necessary.  Silica gel 60 (Fluka) was used for silica gel flash 

chromatography.  Microwave reactions were performed in a CEM Discover microwave 

reactor.  Melting points (mp) were determined on a Mettler Toledo-MP50 Melting Point 

System. 

1H NMR spectra were routinely recorded at 400 MHz using a Brüker Avance 400 MHz 

Ultrashield Plus spectrometer equipped with a Silicon Graphics workstation.  Chemical shifts 

(H) for all 1H NMR spectra are reported in parts per million (ppm) using the centre peak of 

the deuterated solvent chemical shift as the reference: CDCl3 (7.26) and d6-DMSO (2.50).38  

Each resonance was assigned according to the following convention: chemical shift () 

(multiplicity, coupling constant(s) in Hz, number of protons, and assignment).  Coupling 

constants (J) are reported to the nearest 0.5 Hz.  In reporting spectral data the following 

abbreviations have been used: s, singlet; d, doublet; t, triplet; q, quartet; p, pentet; m, 

multiplet; br, broad; app, apparent; as well as combinations of these where appropriate. 

13C NMR spectra were routinely recorded at 100 MHz using a Brüker Avance 400 MHz 

Ultrashield Plus spectrometer equipped with a Silicon Graphics workstation.  Chemical shifts 

(C) for all 13C NMR spectra are reported in parts per million (ppm), using the centre peak of 
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the deuterated solvent chemical shift as the reference: CDCl3 (77.16) and d6-DMSO 

(39.52).38 Coupling to fluorine (19F) is reported as 1JCF, 2JCF, 3JCF and 4JCF to the nearest Hz.39 

HSQC, HMBC and COSY spectra were obtained using the standard Brüker pulse sequence 

to assist with structural assignment of the compounds. 

Liquid Chromatography-Mass Spectrometry (LCMS) was performed on an Agilent 1200 

Series coupled to the 6120 quadrupole mass spectrometer. Elution was also monitored at 254 

nm. High Resolution Mass Spectrometry (HRMS) analyses were recorded in the specified ion 

mode using a LCT Premier XE TOF Mass Spectrometer coupled to 2795 Alliance 

Separations Module at cone voltages of 45 V (ESI+) and 60 V (ESI-).  

Analytical reverse-phase High Performance Liquid Chromatography (HPLC) was 

performed on a Waters HPLC system using a Phenomenex® Luna C8 (2) 100Å column (150 

× 4.6 mm, 5 μm) and a binary solvent system; solvent A: 0.1% TFA/H2O; solvent B: 0.1% 

TFA/80% MeOH/H2O.  Isocratic elution was carried out using the following protocol (time, 

% solvent A, % solvent B): 0 min, 100, 0; 10 min, 20, 80; 11 min, 20, 80; 12 min, 100, 0; 20 

min, 100, 0; at a flow rate of 1.0 mL/min monitored at 254 nm using a Waters 996 

Photodiode Array detector.  

Characterization requirements for intermediate compounds were set as: mp, 1H NMR, 13C 

NMR, LCMS and HPLC (254 nm) or LCMS purity.  Characterization requirements for final 

compounds were set as: mp, 1H NMR, 13C NMR, LRMS, HRMS, and HPLC (254 nm and 

214 nm) purity >95%. 

 

General procedure for diethyl 2-(((R-phenyl)amino)methylene)malonate 

The appropriately substituted aniline (7a or 7b) (30 mmol) and diethylethoxymethylene 

malonate (6.06 mL, 30 mmol) were syringed into a RBF and heated at 120 °C for 3-6 h. The 

reaction mixture was removed from the heat, 20 mL cold petroleum spirits added and the 
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flask cooled on an ice bath for 30 min. The yellow crystals that formed were transferred to an 

Erlenmeyer flask and sonicated (in small batches) in cold petroleum spirits for 2-3 min. The 

target compound was obtained as pale yellow-white crystals following vacuum filtration and 

additional washes with petroleum spirits. 

Diethyl 2-(((2-fluorophenyl)amino)methylene)malonate (8a) 

 

7.80 g, 93%; mp 78-79 °C; H (CDCl3) 10.99 (br d, J= 13.5 Hz, 1H, NH), 8.44 (d, J= 13.5 

Hz, 1H, CCHNH), 7.22 (td, J= 8.0, 1.0 Hz, 1H, H5′), 7.13-7.05 (m, 2H, H3′, H6′), 7.05-6.98 

(m, 1H, H4′), 4.26 (q, J= 7.0 Hz, 2H, CH2CH3), 4.19 (q, J= 7.0 Hz, 2H, CH2CH3), 1.31 (t, J= 

7.0 Hz, 3H, CH2CH3), 1.26 (t, J= 7.0 Hz, 3H, CH2CH3); C (CDCl3) 168.6 (C), 165.6 (C), 

152.8 (CF, d, 1JCF= 245 Hz), 150.9 (CH), 127.9 (C, d, 2JCF= 10 Hz), 125.0 (CH), 124.95 (CH, 

d, 4JCF= 3 Hz), 116.3 (CH, d, 2JCF= 12 Hz), 116.2 (CH, d, 3JCF= 6 Hz), 95.1 (C), 60.5 (CH2), 

60.2 (CH2), 14.4 (CH3), 14.3 (CH3); m/z LRMS (TOF ES+) [MH]+ 282.3; HPLC: tR = 10.41 

min, purity = 98.9% 
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Diethyl 2-(((2,5-difluorophenyl)amino)methylene)malonate (8b) 

 

6.60 g, 73%; mp 87.8-88.5 °C;  H (CDCl3) 10.99 (br d, J= 13.0 Hz, 1H, NH), 8.32 (d, J= 

13.5 Hz, 1H, CCHNH), 7.04 (ddd, 3JHF= 10.0, 4JHF= 9.0, J= 5.0 Hz, 1H, H3′), 6.93 (ddd, 

3JHF= 9.0, J= 6.5, 3.0 Hz, 1H, H6′), 6.69 (dddd, 3JHF= 9.0, J= 7.5, 3.5, 3.0 Hz, 1H, H4′), 4.26 

(q, J= 7.0 Hz, 2H, CH2CH3), 4.20 (q, J= 7.0 Hz, 2H, CH2CH3), 1.31 (t, J= 7.0 Hz, 3H, 

CH2CH3), 1.27 (t, J= 7.0 Hz, 3H, CH2CH3); C (CDCl3) 168.4 (C), 165.3 (C), 159.2 (CF, dd, 

1JCF= 242, 4JCF= 2 Hz), 149.9 (CH), 148.8 (CF, dd, 1JCF= 241, 4JCF= 3 Hz), 128.9 (C, dd, 

2JCF= 13, 3JCF= 10 Hz), 117.0 (CH, dd, 2JCF= 21, 3JCF= 10 Hz), 110.7 (CH, dd, 2JCF= 24, 

3JCF= 8 Hz), 103.2 (CH, d, 2JCF= 29 Hz), 96.3 (C), 60.7 (CH2), 60.4 (CH2), 14.4 (CH3), 14.2 

(CH3); m/z LRMS (TOF ES+) [MH]+ 300.3; HPLC: tR = 10.89 min, purity = 97.4% 

 

General procedure for ethyl R-4-oxo-1,4-dihydroquinolone-3-carboxylate 

Diphenyl ether (8 mL) was heated to 220 °C in a small beaker directly placed on the hotplate. 

The appropriately substituted diethyl 2-(((R-phenyl) amino)methylene)malonate (8a or 8b) 

(400 and 500 mg, 1.42 and 1.67 mmol, respectively) was added and the reaction mixture 

heated, uncovered, for 20 min. The beaker was removed from the heat and allowed to cool to 

RT, resulting in product formation and almost total solidification of the reaction mixture. The 

target compound was isolated as a grey-white powder by vacuum filtration and copious 

washing with cold petroleum spirits.  
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Ethyl 8-fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylate (9a) 

 

251 mg, 75%; mp 212.3-213.7 °C; H  (d6-DMSO) 8.40 (s, 1H, H2), 7.97 (d, J = 8.0 Hz, 1H, 

H5), 7.65 (dd, 3JHF = 10.5, J= 8.5 Hz, 1H, H7), 7.41 (td, J= 8.0, 5.0 Hz, 1H, H6), 4.22 (q, J= 

7.0 Hz, 2H, CH2CH3), 1.28 (t, J= 7.0 Hz, 3H, CH2CH3); C (d6-DMSO) 172.5 (C), 164.4 (C), 

152.8 (CF, d, 1JCF= 248 Hz), 144.7 (CH), 129.1 (C), 128.2 (C), 124.5 (CH, 3JCF= 7 Hz), 121.3 

(CH), 117.3 (CH, 2JCF= 17 Hz), 110.5 (C), 59.8 (CH2), 14.2 (CH3); m/z LRMS (TOF ES+) 

[MH]+ 236.3; HPLC: tR = 6.53 min, purity = 95.6% 

Ethyl 5,8-difluoro-4-oxo-1,4-dihydroquinoline-3-carboxylate (9b) 

 

195 mg, 46%; mp 209.1-210.1 °C; H (d6-DMSO) 8.30 (s, 1H, H2), 7.64 (ddd, 3JHF= 10.5, 

9.0, J = 4.0 Hz, 1H, H7), 7.11 (ddd, 3JHF= 11.5, 9.0, J= 4.0 Hz, 1H, H6), 4.21 (q, J= 7.0 Hz, 

2H, CH2CH3), 1.27 (t, J= 7.0 Hz, 3H, CH2CH3); C (d6-DMSO) 171.4 (C), 164.0 (C), 156.6 

(CF, dd, 1JCF= 256 Hz, 4JCF= 3 Hz), 147.6 (CF, dd, 1JCF= 242 Hz, 4JCF= 4 Hz), 144.0 (CH), 

130.0 (C), 118.5 (C), 117.6 (CH, dd, 2JCF= 19 Hz, 3JCF= 10 Hz), 112.1 (C), 110.1 (CH, dd, 

2JCF= 24 Hz, 3JCF= 7 Hz), 59.8 (CH2), 14.2 (CH3); m/z LRMS (TOF ES+) [MH]+ 254.3; 

LCMS: tR = 4.64 min, purity = >99.0 
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Synthesis of 1-(4-(bromomethyl)phenyl)-1H-pyrazole (12) 

 

[4-(1H-Pyrazol-1-yl)phenyl]methanol (11, 200 mg, 1.15 mmol), triphenylphosphine (452 mg, 

1.72 mmol, 1.5 eq.) and acetonitrile (8 mL) were placed in an RBF and cooled to 0 °C in an 

ice bath. Carbon tetrabromide (571 mg, 1.72 mmol, 1.5 eq.) was added and the reaction 

stirred at 0 °C for 10 min before being heated to 80 °C and stirred for 6 h. The reaction 

mixture was cooled, partitioned between dichloromethane (10 mL) and water (10 mL), and 

the aqueous layer extracted with dichloromethane (3  10 mL). The combined organic 

fractions were dried over MgSO4, filtered and the solvent evaporated in vacuo to yield an 

orange-yellow clear oil. The target molecule was isolated as off-white crystals by column 

chromatography (stationary phase: silica, mobile phase: 3:1 petroleum spirits:ethyl acetate). 

220 mg, 81%; mp 72-73 °C; H (CDCl3) 8.50 (d, J= 2.0 Hz, 1H, H5′′′), 7.84 (d, J= 8.5 Hz, 

2H, H2, H6), 7.76 (d, J= 5.5 Hz, 1H, H3′′′), 7.57 (d, J= 8.5 Hz, 2H, H3, H5), 6.59-6.52 (m, 

1H, H4′′′), 4.76 (s, 2H, H1′); C (CDCl3) 141.4 (CH), 140.0 (C), 135.9 (C), 130.3 (CH), 126.7 

(CH), 119.3 (CH), 107.9 (CH), 32.8 (CH2); m/z LRMS (TOF ES+) [MH]+ 237.3; LCMS: tR = 

5.84 min, purity = >99.0% 

 

General procedure for N-benzylation 

The ethyl ester precursor with the appropriate substitution pattern (9a or 9b) (250 and 160 

mg, 1.06 mmol and 632 mol, respectively) and acetonitrile (7 mL) were placed in a RBF 

and cooled to 0 °C in an ice bath. The appropriately substituted benzyl bromide (1.1 eq.) and 

N,N-diisopropylethylamine (DIPEA) (4 eq.) were added and the reaction stirred at 80 °C for 
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between 3-22 h. If the product was observed to precipitate from the reaction mixture, the 

resulting white solid was isolated by vacuum filtration and washed with diethyl ether. If no 

precipitate was observed, the reaction mixture was partitioned between chloroform (10 mL) 

and 1 M HCl(aq) (10 mL), and the aqueous layer extracted with chloroform (3 × 10 mL). The 

combined organic fractions were dried over MgSO4, filtered and the solvent evaporated in 

vacuo to yield a white solid. 

 

Ethyl 8-fluoro-1-(naphthalen-2-ylmethyl)-4-oxo-1,4-dihydroquinoline-3-carboxylate (10a) 

 

257 mg, 65%; mp 224.1-224.7 °C; H (d6-DMSO) 8.91 (s, 1H, H2), 8.14 (d, J= 8.0 Hz, 1H, 

H5), 7.97-7.81 (m, 3H, H4′′, H5′′, H8′′), 7.59-7.49 (m, 5H, H6, H7, H1′′, H6′′, H7′′), 7.35 (d, 

J= 8.5 Hz, 1H, H3′′), 5.89 (s, 2H, H1′), 4.27 (q, J= 7.0 Hz, 2H, CH2CH3), 1.30 (t, J= 7.0 Hz, 

3H, CH2CH3); C (d6-DMSO) 171.8 (C), 164.3 (C), 152.1 (CH), 151.5 (CF, d, 1JCF= 250 Hz), 

134.8 (C), 132.8 (C), 132.2 (C), 131.1 (C), 128.5 (CH), 128.4 (C), 127.6 (CH, 2JCF= 20 Hz), 

126.5 (CH), 126.1 (CH), 125.6 (CH, 3JCF= 9 Hz), 124.0 (CH), 123.8 (CH), 122.7 (CH, 4JCF= 3 

Hz), 120.1 (CH), 119.8 (CH), 110.6 (C), 60.0 (CH2), 59.8 (CH2), 14.3 (CH3); m/z LRMS 

(TOF ES+) [MH]+ 376.5; HPLC: tR = 10.48 min, purity = 97.5% 

 

 

 

161



  

 
 

 
 

Ethyl 1-(4-(1H-pyrazol-1-yl)benzyl)-5,8-difluoro-4-oxo-1,4-dihydroquinoline-3-carboxylate 

(10b) 

 

191 mg, 74%; mp 177.3-178.2 °C; H (d6-DMSO) 8.76 (s, 1H, H2), 8.45 (d, J= 2.5 Hz, 1H, 

H5′′′), 7.81 (d, J=  8.5 Hz, 2H, H3′′, H5′′), 7.73 (d, J= 1.5 Hz, 1H, H3′′′), 7.58 (ddd, 3JHF= 

13.5, 9.0, J = 4.5 Hz, 1H, H7), 7.28 (d, J= 8.5 Hz, 2H, H2′′, H6′′), 7.19 (ddd, 3JHF= 11.0, 9.0, 

J= 3.5 Hz, 1H, H6), 6.53 (dd, J= 2.5, 2.0, 1H, H4′′′), 5.71 (app d, J= 3.7 Hz, 2H, H1′), 4.25 

(q, J= 7.0 Hz, 2H, CH2CH3), 1.29 (t, J= 7.0 Hz, 3H, CH2CH3); C (d6-DMSO) 171.0 (C), 

163.9 (C), 157.3 (CF, d, 1JCF= 258 Hz), 151.4 (CH), 147.3 (CF, d, 1JCF= 240 Hz), 141.0 

(CH), 139.0 (C), 134.7 (C), 129.9 (C), 127.7 (CH), 126.9 (CH), 120.3 (CH, dd, 2JCF= 26 Hz, 

3JCF= 11 Hz), 119.5 (C), 118.7 (CH), 112.3 (C), 112.0 (CH, dd, 2JCF= 24 Hz, 3JCF= 9 Hz), 

107.9 (CH), 60.1 (CH2), 59.2 (CH2), 14.2 (CH3); m/z LRMS (TOF ES+) [MH]+ 410.5; HPLC: 

tR = 9.46 min, purity = 96.5% 

 

General procedure for ester saponification 

The starting ester (10a or 10b) (200 and 140 mg, 533 and 342 mol, respectively) and 

tetrahydrofuran (10 mL) were brought to 0 °C in an ice bath. 1 M LiOH (2 eq.) was added 

dropwise whilst stirring and then the reaction mixture was heated at 80 °C for 24 h. 

Following addition of excess 1 M HCl(aq), the target molecule precipitated out and was 
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isolated as an off-white powder by vacuum filtration, washed with distilled water to remove 

the residual acid, then dried under vacuum overnight. 

8-Fluoro-1-napthalen-2ylmethyl)-4-oxo-1,4-dihydroquinolone-3-carboxylic acid (5) 

 

167 mg, 90%; mp 239.8-240.4 °C; H (d6-DMSO) 14.87 (br s, 1H, OH), 9.27 (s, 1H, H2), 

8.28 (dd, J= 8.0, 1.5 Hz, 1H, H5), 7.97-7.81 (m, 3H, H4′′, H5′′, H8′′), 7.71 (ddd, , 3JHF= 14.5, 

J= 8.0, 1.5 Hz, 1H, H7), 7.65-7.57 (m, 2H, H6, H1′′), 7.53-7.45 (m, 2H, H6′′, H7′′), 7.38 (dd, 

J= 8.5, 1.5 Hz, 1H, H3′′), 6.07 (app d, J= 3.0 Hz, 2H, H1′); C (d6-DMSO) 177.1 (C), 165.6 

(C), 152.4 (CH), 151.6 (CF, d, 1JCF= 250 Hz), 134.3 (C), 132.8 (C), 132.3 (C), 129.0 (C), 

128.9 (C), 128.5 (CH), 127.7 (CH), 127.5 (CH), 127.1 (CH), 126.5 (CH), 126.2 (CH), 124.1 

(CH), 123.9 (CH), 122.4 (CH), 121.4 (CH), 67.0 (C), 60.7 (CH2); m/z LCMS (TOF ES+) 

[MH]+ 348.0; m/z HRMS (TOF ES+) C21H14FNO3 [MH]+ calcd 348.1030; found 348.1047; 

HPLC: tR = 10.45 min, purity (254) = 99.7%, purity (214) = 98.5%. 
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1-(4-(1H-Pyrazol-1-yl)benzyl)-5,8-difluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic acid (6) 

 

51.6 mg, 40%; mp >300 °C; H (d6-DMSO) 15.10 (s, 1H, OH), 8.95 (s, 1H, H2), 8.52 (d, J= 

2.5 Hz, 1H, H5′′′), 7.89 (d, J=  8.5 Hz, 2H, H3′′, H5′′), 7.81 (d, J= 1.5 Hz, 1H, H3′′′), 7.70-

7.61 (m, 1H, H7), 7.31 (d, J= 8.5 Hz, 2H, H2′′, H6′′), 7.24 (ddd, 3JHF= 12.0, 9.0, J= 3.5 Hz, 

1H, H6), 6.61 (dd, J= 2.5, 2.0, 1H, H4′′′), 5.82 (app d, J= 3.7 Hz, 2H, H1′); C (d6-DMSO) 

175.8 (C), 165.3 (C), 157.5 (CF, d, 1JCF= 260 Hz), 151.8 (CH), 147.3 (CF, d, 1JCF= 250 Hz), 

141.0 (CH), 139.0 (C), 135.0 (C), 127.7 (CH), 127.0 (CH), 122.4 (C), 119.7 (CH, dd, 2JCF= 

23 Hz, 3JCF= 12 Hz), 119.3 (C), 118.7 (CH), 112.2 (C), 110.9 (CH, dd, 2JCF= 24 Hz, 3JCF= 8 

Hz), 107.9 (CH), 59.1 (CH2); m/z LRMS (TOF ES+) [MH]+ 382.6; m/z HRMS (TOF ES+) 

C20H13F2N3O3 [MH]+ calcd 382.0998; found 382.1013; HPLC: tR = 9.23 min, purity (254) = 

98.5%, purity (214) = 98.2%. 

 

Pharmacology 

Radioligand Equilibrium Whole Cell Binding Assays  

Plate preparation. FlpIn-CHO cells stably expressing human muscarinic M1 receptors 

(hM1 mAChR FlpIn-CHO) were cultured at 37 C in 5% CO2 in Dulbecco’s modified Eagle 

medium (DMEM) supplemented with 5% (v/v) foetal bovine serum (FBS) and 16 mM 

HEPES. Cells were seeded into white opaque IsoplatesTM at 8 × 103 cells per well and then 

164



  

 
 

 
 

grown at 37 C for 20-24 h. Cells were then washed twice with cold HEPES-buffered saline, 

140 L per well cold HEPES-buffered saline was added and the plates kept on ice.  

Assay protocol. A stock solution of ACh (10-2 M) was made up in cold HEPES-buffered 

saline. Stock solutions of the interacting allosteric ligands of choice (10-2 M) were made up in 

DMSO. Dilutions of all ligands were made up in cold HEPES-buffered saline at ten times 

(10×) the required concentration and added to stock plates on ice. Cells were equilibrated at 4 

C for 4 h with 20 L of ACh, 20 L of a single interacting allosteric ligand and 20 L of 0.1 

nM [3H]NMS (total volume 200 L per well).  

Assay termination and data collection. Assays were terminated by media removal, 2 × 

100 L per well washes with 0.9% NaCl solution and addition of 100 L per well 

Microscint-20 scintillation liquid. The levels of remaining bound radioligand, and therefore 

the degree of radioligand displacement, was measured in disintegrations per minute (dpm) on 

the Microbeta2TM LumiJET 2460 microplate counter (PerkinElmer). 

 

AlphaScreen ERK1/2 Phosphorylation Assays 

Plate preparation. FlpIn-CHO cells stably expressing human muscarinic M1 receptors 

(hM1 mAChR FlpIn-CHO) were cultured at 37 C in 5% CO2 in DMEM supplemented with 

5% (v/v) FBS and 16 mM HEPES. Cells were seeded into transparent 96-well plates at 5 × 

104 cells per well and grown for 6 h. Cells were then washed once with phosphate-buffered 

saline (PBS) and incubated in serum-free DMEM (180 L per well) at 37 °C overnight  (16-

18 h) to allow FBS-stimulated phosphorylated ERK1/2 levels to subside.  

Time course assays. A stock solution of ACh (10-2 M) was made up in MilliQ water. 

Stock solutions of the test ligands (10-2 M) were made up in DMSO. All ligands were diluted 

to 10-5 M in serum-free DMEM. 20 L ligand additions were made at predetermined time 
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points over a 30 minute period (30, 25, 20, 15, 10, 8, 6, 5, 3 and 1 min) with the cells being 

incubated at 37 C following each addition. FBS, which triggers ERK1/2 phosphorylation via 

a tyrosine kinase receptor, was added at 6 min as a measure of the maximal levels of 

pERK1/2 production.  

Concentration-response curves (CRCs). A stock solution of ACh (10-2 M) was made up 

in MilliQ water. Stock solutions of the test ligands (10-2 M) were made up in DMSO. 

Dilutions of all ligands were made up in FBS-free media at ten times (10×) the required 

concentration and added to stock plates. Cells were incubated at 37 °C with 20 L per well of 

each concentration of all compounds at 5 min (as determined by time course assays).  

Interaction studies. A stock solution of ACh (10-2 M) was made up in MilliQ water. Stock 

solutions of the allosteric test ligands (10-2 M) were made up in DMSO. Dilutions of ACh 

and the interacting ligand were made up in FBS-free media at twenty times (20×) the ideal 

concentration range (as determined by CRC assays). Equal volumes of each concentration of 

ACh and each concentration of the interacting ligand of choice were premixed in stock plates. 

Cells were incubated at 37 °C with 20 L per well of each ligand mixture at 5 min (as 

determined by time course assays). 

Assay termination and data collection. Agonist-stimulated ERK1/2 phosphorylation was 

terminated by the removal of drugs and the addition of 100 L p/well of SureFireTM lysis 

buffer. The cell lysates were agitated for 5-10 min. Following agitation, 5 L of cell lysates 

were transferred into a 384-well white opaque OptiplateTM, followed by addition of 8.5 L of 

a solution of Reaction buffer/Activation buffer/acceptor beads/donor beads in a ratio of 

6/1/0.3/0.3 (v/v/v/v) under green light conditions. The plates were then incubated at 37 °C in 

the dark for 1 h and fluorescence was measured on a Fusion-TM plate reader (PerkinElmer) 

using standard AlphaScreen settings. 
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Data analysis 

All data analysis was managed using Prism 6 software (GraphPad Software, San Diego, 

CA). Experiments measuring radioligand equilibrium whole cell binding interactions were 

fitted to the allosteric ternary complex model (1): 
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where Y is the percentage (vehicle control) binding, [A], [B] and [I] are the concentrations of 

[3H]NMS, the allosteric ligand, and ACh respectively, KA and KB are the equilibrium 

dissociation constants of [3H]NMS and the allosteric ligand, respectively, KI is the 

equilibrium dissociation constant of ACh, and  and ′ are the cooperativities between the 

allosteric ligand and [3H]NMS or ACh, respectively. Values of  (or ′) > 1 denote positive 

cooperativity; values <1 (but >0) denote negative cooperativity, and values = 1 denote neutral 

cooperativity. Functional orthosteric and allosteric agonist concentration-response curves 

were fitted via nonlinear regression to the three-parameter logistic function (2): 

    (2) 

where E is response, Emax and basal are the top and bottom asymptotes of the curve, 

respectively, log [A] is the logarithm of the agonist concentration, and pEC50 is the negative 

logarithm of the agonist concentration that gives a response halfway between Emax and basal. 

Functional experiments measuring the interactions between ACh and each allosteric ligand 

were fitted to the operational model of allosterism and agonism (3)40,41 to derive functional 

estimates of modulator affinity, cooperativity, and efficacy. 
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where Em is the maximum attainable system response for the pathway under investigation; 

[A] and [B] are the concentrations of orthosteric and allosteric ligands, respectively; KA and 

KB are the equilibrium dissociation constants of the orthosteric and allosteric ligands, 

respectively; A and B are the operational measures of orthosteric and allosteric ligand 

efficacy (which incorporate both signal efficiency and receptor density), respectively;  n is a 

transducer slope factor linking occupancy to response;  is the binding cooperativity 

parameter between the orthosteric and allosteric ligand;  denotes the magnitude of the 

allosteric effect of the modulator on the efficacy of the orthosteric agonist.40,34 In all cases, 

the equilibrium dissociation constant of each allosteric ligand was fixed to that determined 

from the competition binding experiments.  

Statistical analyses were performed where appropriate using one-way analysis of variance 

with Dunnett’s post test, and significance indicated as follows: * = p< 0.05, ** = p< 0.01, *** 

= p< 0.001 and **** = p< 0.0001 
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Future Directions 

Chapters 2 and 3 

Chapters 2 and 3 reported the development of two irreversible allosteric ligands, MIPS1262 

and MIPS1455, based on the structure of the M1 mAChR-selective allosteric ligand BQCA. 

Two important questions need to be answered to assess the future utility of the molecular 

tools developed in Chapters 2 and 3; a) Where do these ligands bind to the M1 muscarinic 

acetylcholine receptor? And b) How selective are these ligands; on target, across the GPCR 

family and in a broader cellular context? Techniques that may be employed to address these 

questions are mass spectrometry, computational modeling, crystallography and screening 

assays. 

The use of mass spectrometric techniques to probe the primary, secondary, tertiary and 

quaternary structures of membrane-bound proteins such as GPCRs, and the intracellular 

multiprotein complexes that interact with them, has advanced considerably in recent years.1,2 

One particularly accessible and well-established technique thought to have laid the 

foundation for the field of proteomics is peptide mass fingerprinting.3 One of the earliest 

examples of the application of this technique to identify the binding site of an irreversible 

GPCR ligand is that of acetylcholine mustard (AChM) at mAChRs.4 In brief, purified 

receptors were treated with the reactive aziridinium form of [3H]AChM, digested with 

cyanogen bromide, and the resulting fragments subjected to SDS-PAGE and Edman 

degradation analysis to identify the labeled amino acid residue as the highly-conserved 

transmembrane domain 3 aspartic acid present in the orthosteric site of all aminergic 

GPCRs.5 Based on this approach, the covalent binding site(s) of our irreversible BQCA 

analogues, MIPS1262 and MIPS1455, could be elucidated using a modified experimental 

protocol. The original AChM study did not purify individual receptor subtypes, instead using 
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a mixture of mAChRs isolated from the rat forebrain and striatum. Whilst this is of no 

consequence to their study, given the propensity for AChM to bind non-selectively to the 

same binding site on all five mAChR subtypes, our work necessitates the use of purified M1 

mAChR. Another important difference between the AChM study and our own prospective 

study is the use of a tritiated irreversible ligand. In the former study, the radioactive label 

aided detection of covalently modified peptides in the fragmentation mixture. However, as 

the speed and sensitivity of proteomics techniques has advanced considerably, the amino acid 

residues labeled by MIPS1262 and MIPS1455 could still be readily identified by rapid 

sequencing and mass spectrometric analysis of the entire protein digest in the absence of a 

radioactive label. Finally, it is likely that trypsin, rather than cyanogen bromide, would be 

applied to fragment the covalently labeled receptor as it is a more commonly used proteolytic 

cleavage agent. 

This experiment would determine the on-target selectivity of MIPS1262 and MIPS1455. 

As already highlighted in Chapter 3, the inherent reactivity of the isothiocyanate functionality 

in MIPS1262 may result in the ligand covalently modifying multiple nucleophilic amino acid 

residues at the M1 mAChR. Molecular dynamics simulations demonstrating the ability of 

both orthosteric and allosteric GPCR ligands to adopt metastable binding poses at distinct 

sites prior to reaching stable poses within their respective binding sites further support this 

likelihood.6,7 Furthermore, close examination of a recent molecular model of the BQCA-M1 

mAChR interaction indicates that the nucleophilic amino acid residues present in this region 

of the receptor do not lie in close proximity to the benzylic pendant of BQCA, suggesting 

that, even if MIPS1262 interacts with the BQCA binding site, it may not be adopting the 

same pose. Selectivity studies across the other four mAChR subtypes (Appendix 2) provide 

further evidence to support this. In contrast, MIPS1455 can be pre-equilibrated with the M1 
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mAChR to form a reversible ligand-receptor complex prior to photoactivation and subsequent 

covalent modification. This increases the likelihood that MIPS1455 will only label the 

allosteric binding site of interest, and in a pose that more closely resembles that which the 

parent molecule BQCA adopts at the M1 mAChR. Indeed, the binding and functional data 

reported in Chapter 3 and the mAChR selectivity studies reported in Appendix 3 clearly 

support the hypothesis that, prior to photoactivation, MIPS1455 interacts with the M1 

mAChR in a similar manner to BQCA. Peptide mass fingerprinting would clearly provide 

more conclusive evidence to evaluate these hypotheses.  

Identifying the amino acid residues that are being covalently modified by these ligands 

would supplement existing computational modelling of the BQCA binding site and 

subsequently aid the design of more soluble, pharmacokinetically viable BQCA analogues. 

Furthermore, if MIPS1455 was found to be selectively labelling the binding site of interest, 

the ligand could serve as an immensely valuable tool for co-crystallization with an orthosteric 

agonist-bound M1 mAChR, which may further elucidate the structural network by which 

BQCA transmits its extraordinary degree of positive cooperativity and better inform rational 

drug design at this and potentially other GPCRs. Binding and functional screening against a 

panel of common GPCR targets could be employed to assess the broader selectivity of 

MIPS1262 and MIPS1455, though it is already clear that MIPS1262 shows off-target activity 

within the mAChR family. Fluorescent labelling and gel electrophoresis could be utilized to 

assess the selectivity of these ligands in a broader cellular context, though this necessitates 

further synthetic chemistry efforts that will be discussed in the next section. 

Given that MIPS1455 appears to be the more promising of these two molecular tools, a 

second functionality or ‘reporter’ group could be introduced to expand the pharmacological 
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utility of this ligand. Fluorescent, radioactive, and biotin-based probes are examples of 

secondary functionalities introduced into affinity labels for enzymes and GPCRs.8  

Biotin-based probes enable detection and purification of affinity-labeled target proteins 

using streptavidin-coated resin beads, facilitating target identification and monitoring of 

protein expression levels.9 Incorporating a biotin tag into MIPS1455 (1,  Figure 1) may yield 

a useful tool for monitoring changes in M1 mAChR expression in healthy and diseased tissue, 

or following treatment with orthosteric agonists/antagonists or allosteric modulators in both 

an in vitro or ex vivo context. It may also be useful for isolating and studying M1 mAChRs 

that have been functionally modified by intracellular signaling and trafficking proteins. 

Whilst expensive and hazardous, affinity labels containing radioactive atoms such as 125I and 

3H are also commonly used in in vitro protein profiling studies. In contrast to biotinylation, 

radiolabeling offers a more subtle means to modify the structure of an affinity label and can 

be detected in vivo. An example of how radioactive iodine might be incorporated into the 

structure of MIPS1455 is illustrated by structure 2, Figure 1.  

Fluorescently-tagged affinity labels offer a broader range of capabilities than biotinylation 

and radiolabeling, by virtue of the extensive array of fluorophores developed in recent years 

and the ability to directly visualize such ligands in protein profiling, microscopy and in vivo 

imaging.9 An analogue of MIPS1455 tagged with a fluorescent label such as tetrazine (3, 

Figure 1) could prove to be valuable for studying the structural dynamics of the highly-

flexible extracellular vestibule of the M1 mAChR in the presence and absence of an 

orthosteric agonist/antagonist, a region of the receptor shown to  be crucial for determining 

the degree of receptor activation and G protein-coupling specificity.10 Furthermore, such 

molecular tools may afford direct visualization of the trafficking and compartmentalization of 

the M1 mAChR following allosteric ligand-mediated activation and internalization in live 
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cells, which may prove distinct from orthosteric ligand-mediated processes. An additional 

application may be the selective visualization of M1 mAChRs in specific tissues following 

experiments involving animal models of cognition or from post-mortem human brain tissue, 

allowing differences in receptor expression and localization between healthy, diseased and 

treatment groups to be elucidated. Furthermore, a recent proof-of-concept study detailed the 

use of a positron emission tomography (PET) tracer as a source of light for in vivo 

photoactivation;11 further broadening the potential applications for MIPS1455 and other 

photoactivatable ligands. 

 Whilst BQCA analogues containing each of these three types of ‘reporter’ groups could be 

separately synthesized, tandem photoaffinity-labeling-bioorthogonal conjugation is an 

efficient, highly advantageous method by which different probes can be synthesized in situ 

from a single affinity label depending on the needs of the individual experiment.12 A 

‘clickable’ handle, most commonly a terminal alkyne, is introduced into the affinity label (4, 

Figure 1) that allows for coupling to biotin, a fluorophore, a second reactive functionality, or 

an amino acid within a protein target that has been modified with the requisite alkyl azide, in 

a copper-catalyzed process. To date, this strategy has largely been used to study enzymatic 

drug targets, however examples of its application at ligand-gated ion channels and GPCRs are 

emerging.13,14 
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Figure 1. Prospective biotinylated (1), radiolabelled (2), fluorescently-labelled (3) and 

clickable (4) analogues of MIPS1455 

 

MIPS1262 and MIPS1455 reported in Chapters 2 and 3 of this thesis may serve as 

templates for multifunctional molecular tools for the M1 mAChR, though it would be worth 

considering applying the strategies described to one of the higher affinity BQCA-like 

scaffolds recently reported. This work also provides proof-of-concept for the development of 

such ligands for the orthosteric and allosteric sites of other GPCRs. 

 

Chapter 4 

Chapter 4 described the preliminary stages of rationally designing bitopic ligands for the 

M1 mAChR. Inspired by studies undertaken at the M2 mAChR10,15,16 and guided by an 

experimental approach detailed by our own laboratory,17 we sought to link together the high 

potency, non-selective orthosteric ligand iperoxo with the low affinity, highly selective 

180



  

 
 

 
 

allosteric ligand BQCA. The pharmacological methods required to determine the binding 

mode of the putative bitopic ligands 33a and 44, as well as suggestions for future synthetic 

chemistry undertakings, have already been discussed in Chapter 4. Hence, this section will 

speculate on the prospective utility of these ligands should they prove to be interacting with 

the M1 mAChR in a bitopic manner. 

If a bitopic mechanism of action were to be confirmed, it would be necessary to assess the 

mAChR and broader target selectivity of these ligands in a similar manner to that described 

for the irreversible allosteric ligands in Chapters 2 and 3. Furthermore, to complement the 

mutagenesis studies that would be performed to elucidate a bitopic binding mode, molecular 

dynamics simulations would provide an overall picture of the poses likely being adopted by 

these ligands, informing further optimization and novel therapeutic design.  

The level of receptor activation required to achieve a therapeutic effect (i.e. enhancement 

of cognition, attenuation of AD pathophysiology) without on-target side effects (i.e. 

neurotoxicity) remains a crucial question for the field of M1 mAChR therapeutic 

development. A series of M1 mAChR-selective bitopic ligands of different linker lengths may 

aid researchers in addressing this question, given the significant advances afforded by 

rationally-designed bitopic ligands at the M2 mAChR (Chapter 4, Figure 2).  Specifically, 

recapitulating the graded receptor activation achieved with M2 mAChR bitopic ligands10 in 

the context of the M1 mAChR may provide suitable in vivo tools to ascertain the level of 

receptor activation required to achieve an optimal therapeutic effect and avoid toxicity in 

animal models of cognitive deficits. Whilst iperoxo and BQCA alone do not affect stimulus 

bias at the M1 mAChR, bitopic ligands combining the two pharmacophores may adopt 

binding poses that give rise to distinct receptor conformations that alter the G protein-

coupling preferences and signaling pathways activated by the receptor. In vitro 
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pharmacological techniques based on previous work performed in our laboratory could be 

undertaken to investigate whether such ligands engender stimulus bias. Examples of such 

techniques include the use of genetically-modified yeast strains expressing select G protein 

chimeras and/or the calculation of bias factors and the generation of bias plots.18-21 

Such future undertakings, whilst purely theoretical, illustrate the potential value of 

advancing this project beyond the preliminary research reported in this thesis. 

 

Chapter 5 

 Chapter 5 briefly demonstrated that applying more detailed pharmacological analyses may 

unmask the potential of known allosteric ligands to probe the effect of “dialing up” particular 

allosteric parameters to the exclusion of others. Future work would involve examining if 

selective enhancement of different allosteric parameters gives rise to divergent effects in an  

in vivo setting; i.e. does enhancing the affinity of the allosteric ligand (as in the case of 5, 

Chapter 5) have a different effect than enhancing the functional efficacy of the allosteric 

ligand (as in the case of 6, Chapter 5). That said, in applying such an approach to future 

studies, it would be more fruitful to investigate the effect of iterative structural changes on 

individual allosteric parameters, rather than simply comparing a parent molecule (BQCA) to 

two analogues containing multiple structural alterations. Furthermore, as a number of higher 

potency M1 mAChR-selective allosteric ligands derived from the structure of BQCA have 

emerged since this project was undertaken,22 it would be of interest to direct investigative 

efforts towards these ligands. 
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Conclusion 

The overall aim of this thesis, to synthesize and pharmacologically evaluate a range of 

molecular tools that may be employed to advance our understanding of allosteric and bitopic 

interactions with the M1 mAChR, has been successfully achieved. Future directions will 

involve taking these ligands beyond the preliminary development described in this thesis and 

into the exploration of their application in structural and functional studies of the M1 

mAChR. 
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Appendix 2. Chapter 2 Unpublished Supporting Information 

1. Pharmacological characterization of BQCA and putative irreversible analogues in ERK1/2 phosphorylation 

time course assays in FlpIn CHO cells stably expressing the hM1 mAChR (top) and non-transfected FlpIn CHO 

cells (bottom). See Alphascreen ERK1/2 Phosphorylation Assays – Time Course Assays in the Experimental 

Section of Chapter 2 for a description of the protocol. Values represent the mean ± SEM from two to three 

experiments performed in duplicate. 
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2. In situ validation of the ability of MIPS1262 to irreversibly couple to a nucleophilic amino acid residue 

(cysteine) 
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3. Pharmacological characterization of MIPS1262 (11) in [3H]NMS competition binding assays. Experiments 

performed in hM1 – hM5 mAChR-expressing CHO cells in the presence of increasing concentrations of ACh 

with or without increasing concentrations of MIPS1262 in the presence of a KD concentration of radiolabeled 

orthosteric antagonist [3H]NMS. Values represent the mean ± SEM from two to three experiments performed in 

duplicate.  
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Appendix 4. Chapter 3 Unpublished Supporting Information 

1. Pharmacological characterization of MIPS1455 (1) in ERK1/2 phosphorylation time course assays in FlpIn 

CHO cells stably expressing the hM1 mAChR (top) and non-transfected FlpIn CHO cells (bottom). See 

Alphascreen ERK1/2 Phosphorylation Assays – Time Course Assays in the Experimental Section of Chapter 2 

for a description of the protocol. Values represent the mean ± SEM from two to three experiments performed in 

duplicate. 
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Appendix 5. Chapter 4 Supporting Information 

1. HPLC traces for compound purity (254 and 214 nm) (and 1H NMRs where appropriate) 

 

 

NB: this compound did not appear in the 254 chromatogram 
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Note: The 254 and 214 nm HPLC traces of MIPS1524 on the previous page appear to be impure due to 

complications with the HPLC at the time of synthesis and characterization. A blank run (containing only the 

solvent in which MIPS1524 was dissolved, methanol) is provided below to illustrate this. 
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NB: this compound did not appear in the 254 chromatogram 
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NB: this compound did not appear in the 254 chromatogram 
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2. Pharmacological characterization of monovalent and putative bitopic compounds in ERK1/2 phosphorylation 

time course assays in FlpIn CHO cells stably expressing the hM1 mAChR (top) and non-transfected FlpIn CHO 

cells (bottom). See Alphascreen ERK1/2 Phosphorylation Assays – Time Course Assays in the Experimental 

Section of Chapter 4 for a description of the protocol. Values represent the mean ± SEM from two to three 

experiments performed in duplicate. 
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3. LCMS of base-catalyzed saponification of 32b  
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4. 1H NMR and LCMS of acid-catalyzed hydrolysis of 32b 
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Appendix 6. Chapter 5 Supporting Information 

1. HPLC traces for compound purity (254 and 214 nm)  
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2. Pharmacological characterization of 5 and 6 in ERK1/2 phosphorylation time course assays in FlpIn CHO 

cells stably expressing the hM1 mAChR (top) and non-transfected FlpIn CHO cells (bottom). See Alphascreen 

ERK1/2 Phosphorylation Assays – Time Course Assays in the Experimental Section of Chapter 5 for a 

description of the protocol. Values represent the mean ± SEM from two to three experiments performed in 

duplicate. 
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