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JWbV acQV O aV]`b VOZT&ZWTS% CLL,&,/ aV]cZR PS OR[W\WabS`SR Ob ZSOab ]\QS&ROWZg b] SfS`b O

bVS`O^ScbWQ STTSQb% eVWQV Wa W\Q]\dS\WS\b T]` O\ W\RWdWRcOZ W\ \SSR bVS`S]T' 9TT]`ba bVS`ST]`S

VOdS PSS\ [ORS b] W\Q`SOaS CLL,&,/ma VOZT&ZWTS O\R(]` b] W\Q`SOaS Wba ACL+ `SQS^b]`

aSZSQbWdWbg' :]` SfO[^ZS% EcPW\abSW\ et al. RSaQ`WPS CLL O\OZ]Ua VOdW\U O 2&

TZc]`S\gZ[SbV]fg&QO`P]\gZ #:[]Q$ ]` O +&acZT]&2&TZc]`S\gZ&[SbV]fgQO`P]\gZ #:@F$

`ORWQOZ b] W\Q`SOaS VOZT&ZWTS #see% =\bZ' CObS\b 5^^ZWQObW]\ CcPZWQObW]\ A]' JB

+))-()12+02$' @]`S]dS`% 8S7O`` et al. RSaQ`WPS CLL O\OZ]Ua VOdW\U O[W\]&bS`[W\OZZg

ZW\YSR C9; []WSbWSa b] W\Q`SOaS VOZT&ZWTS #see% 8S7O`` et al. #+))0$ Bioorg. Med. Chem. 

Lett. *03*2*/&*2*24 see also% B`bWh et al. #+))0$ J. Pharmacol. Exp. Ther. ,+,3/2+&0))$'

:c`bVS`[]`S% >]T]SR et al. RSaQ`WPS CLL O\OZ]Ua VOdW\U OZPc[W\&PW\RW\U aWRS QVOW\a% Ob

ZSOab ]\S []RWTWSR `SaWRcS QZ]aS b] CLLma QZSOdOUS aWbS #e.g. O\ A&[SbVgZ O[W\] OQWR

O\OZ]U ]T O\ O[W\] OQWR `SaWRcS ]T W\bS`Sab$% O A&UZgQW\S% O\R(]` O\ O`UW\W\S [W[SbWQ b]

W\Q`SOaS VOZT&ZWTS #see% =\bZ' CObS\b 5^^ZWQObW]\ CcPZWQObW]\ A]' JB +)**(),,)/1$'

M)))/N 8Sa^WbS aWU\WTWQO\b W\Q`SOaSa W\ c\RS`abO\RW\U CLL,&,/ma `]ZS W\ [SbOP]ZWa[% bVS`S

`S[OW\a O \SSR T]` ORRWbW]\OZ CLL O\OZ]Ua% Sa^SQWOZZg CLL O\OZ]Ua VOdW\U W[^`]dSR

^]bS\Qg O\R aSZSQbWdWbg Ob bVS ACL+ `SQS^b]`'

Summary

M)))/ON =\ ]\S Oa^SQb ]T bVS ^`SaS\b RWaQZ]ac`S% bVS`S Wa ^`]dWRSR O CS^bWRS Gg`]aW\S&

Gg`]aW\S #CLL$ O\OZ]U Q][^`WaW\U O\ O[W\] OQWR aS_cS\QS ]T3

C>C9K0CK2K*)85FC99K*0K*1ELLK++K+,?E<L?AK,)?GEDEL #:]`[cZO =$%

eVS`SW\ K0 Wa O\g O[W\] OQWR eWbV O Tc\QbW]\OZ U`]c^ OdOWZOPZS T]` Q]\XcUObW]\ O\R

bVS Tc\QbW]\OZ U`]c^ Wa Q]\XcUObSR b] O 7*/&7++ TObbg OQWR% eVS`SW\ bVS 7*/&7++ TObbg OQWR Wa

Q]\XcUObSR b] bVS O[W\] OQWR eWbV bVS Tc\QbW]\OZ U`]c^ OdOWZOPZS T]` Q]\XcUObW]\ dWO O

ZW\YS`% O\R eVS`SW\ bVS ZW\YS` QO\ PS ]\S ]` []`S c\Wba aSZSQbSR T`][ bVS U`]c^ Q]\aWabW\U

]T M+&#+&O[W\]&SbV]fg$&SbV]fg$N&OQSbWQ OQWR #5995$% O[W\]VSfO\]WQ OQWR #5Vf$% UZcbO[WQ

OQWR #9$% UO[[O UZcbO[WQ OQWR #p9$ O\R Q][PW\ObW]\a bVS`S]T%

eVS`SW\ K2 Wa 9 ]` ;%

eVS`SW\ K*) Wa 9 ]` >%

eVS`SW\ K*0 Wa ? ]` J%

eVS`SW\ K*1 Wa A ]` D%

eVS`SW\ K++ Wa 5 ]` =%
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eVS`SW\ K+, Wa 9% 8 ]` F%

eVS`SW\ K,) Wa 9 ]` J #F9D =8 AB3,$% O\R

eVS`SW\ O 7&bS`[W\OZ O[W\] OQWR Wa ]^bW]\OZZg O[WRObSR'

M)))/PN =\ O\]bVS` Oa^SQb ]T bVS ^`SaS\b RWaQZ]ac`S% bVS`S Wa ^`]dWRSR O ^VO`[OQScbWQOZ

Q][^]aWbW]\ Q][^`WaW\U3

Ob ZSOab ]\S CS^bWRS Gg`]aW\S&Gg`]aW\S #CLL$ O\OZ]U RWaQZ]aSR VS`SW\ ]` O aOZb

bVS`S]T4 O\R

]\S ]` []`S ^VO`[OQScbWQOZZg OQQS^bOPZS QO``WS`a% RWZcS\ba O\R SfQW^WS\ba'

M)))/QN =\ O Tc`bVS` Oa^SQb ]T bVS ^`SaS\b RWaQZ]ac`S% bVS`S Wa ^`]dWRSR O caS ]T O CS^bWRS

Gg`]aW\S&Gg`]aW\S #CLL$ O\OZ]U RWaQZ]aSR VS`SW\ ]` O ^VO`[OQScbWQOZZg OQQS^bOPZS aOZb

bVS`S]T% W\ bVS [O\cTOQbc`S ]T O [SRWQO[S\b T]` b`SObW\U ]PSaWbg ]` O\ ]PSaWbg `SZObSR

RWaSOaS ]` RWa]`RS` W\ O\ W\RWdWRcOZ W\ \SSR bVS`S]T'

M)))/RN =\ O\]bVS` Oa^SQb ]T bVS ^`SaS\b RWaQZ]ac`S% bVS`S Wa ^`]dWRSR O CS^bWRS Gg`]aW\S&

Gg`]aW\S #CLL$ O\OZ]U RWaQZ]aSR VS`SW\ ]` O ^VO`[OQScbWQOZZg OQQS^bOPZS aOZb bVS`S]T% T]`

caS W\ bVS`O^g'

Description

M)))0N 5a \]bSR OP]dS% ORRWbW]\OZ CLL O\OZ]Ua T]` bVS`O^ScbWQ caSa O`S \SSRSR' G]

ORR`Saa bVWa \SSR% bVS RWaQZ]ac`S TW`ab RSaQ`WPSa CLL O\OZ]Ua bVOb W\QZcRS O POaS O[W\] OQWR

aS_cS\QS ]T #eWbV `Sa^SQb b] bVS \c[PS`W\U ]T \ObWdS% Vc[O\ CLL*&,/ #F9D =8 AB3*$$3

,C>C9K0CK2K*)85FC99K*0K*1ELLK++K+,?E<L?AK,)?GEDEL,/ #:]`[cZO =$% eVS`S

K0 Wa O\g O[W\] OQWR eWbV O Tc\QbW]\OZ U`]c^ OdOWZOPZS T]` Q]\XcUObW]\ O\R bVS Tc\QbW]\OZ

U`]c^ Wa Q]\XcUObSR b] O 7*/&7++ TObbg OQWR% K2 Wa 9 ]` ;% K*) Wa 9 ]` >% K*0 Wa ? ]` J% K*1

Wa A ]` D% K++ Wa 5 ]` =% K+, Wa 9% 8 ]` F% O\R K,) Wa 9 ]` J #F9D =8 AB3,$% O\R eVS`S O

QO`P]fg&bS`[W\OZ #7&bS`[W\OZ$ O[W\] OQWR ]^bW]\OZZg Wa O[WRObSR'

M)))1N =\ QS`bOW\ W\abO\QSa% bVS O[W\] OQWR eWbV bVS Tc\QbW]\OZ U`]c^ OdOWZOPZS T]`

Q]\XcUObW]\ Ob ^]aWbW]\ K0 QO\ PS 7% 8% 9% > ]` D' =\ ^O`bWQcZO` W\abO\QSa% bVS O[W\] OQWR

eWbV bVS Tc\QbW]\OZ U`]c^ OdOWZOPZS T]` Q]\XcUObW]\ Ob ^]aWbW]\ K0 Wa >% O\R bVS O[W\] OQWR

aS_cS\QS QO\ PS ]\S ]T bVS T]ZZ]eW\U3



+P

,C>C9>C;985FC99JDELL59?E<L?AJ?GEDEL,/ #F9D =8 AB3-$%

,C>C9>C;985FC99JDELL59?E<L?A9?GEDEL,/ #F9D =8 AB3.$%

,C>C9>C9985FC99JDELL=9?E<L?AJ?GEDEL,/ #F9D =8 AB3/$%

,C>C9>C;>85FC99JAELL58?E<L?AJ?GEDEL,/ #F9D =8 AB30$% ]`
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7?5=@F

GVS W\dS\bW]\ QZOW[SR Wa3

*' 5 CS^bWRS Gg`]aW\S&Gg`]aW\S #CLL$ O\OZ]U Q][^`WaW\U O\ O[W\] OQWR aS_cS\QS ]T3

C>C9K0CK2K*)85FC99K*0K*1ELLK++K+,?E<L?AK,)?GEDEL #:]`[cZO =$%

eVS`SW\ K0 Wa O\g O[W\] OQWR eWbV O Tc\QbW]\OZ U`]c^ OdOWZOPZS T]` Q]\XcUObW]\ O\R

bVS Tc\QbW]\OZ U`]c^ Wa Q]\XcUObSR b] O 7*/&7++ TObbg OQWR% eVS`SW\ bVS 7*/&7++ TObbg OQWR Wa

Q]\XcUObSR b] bVS O[W\] OQWR eWbV bVS Tc\QbW]\OZ U`]c^ OdOWZOPZS T]` Q]\XcUObW]\ dWO O

ZW\YS`% O\R eVS`SW\ bVS ZW\YS` QO\ PS ]\S ]` []`S c\Wba aSZSQbSR T`][ bVS U`]c^ Q]\aWabW\U

]T M+&#+&O[W\]&SbV]fg$&SbV]fg$N&OQSbWQ OQWR #5995$% O[W\]VSfO\]WQ OQWR #5Vf$% UZcbO[WQ

OQWR #9$% UO[[O UZcbO[WQ OQWR #p9$ O\R Q][PW\ObW]\a bVS`S]T%

eVS`SW\ K2 Wa 9 ]` ;%

eVS`SW\ K*) Wa 9 ]` >%

eVS`SW\ K*0 Wa ? ]` J%

eVS`SW\ K*1 Wa A ]` D%

eVS`SW\ K++ Wa 5 ]` =%

eVS`SW\ K+, Wa 9% 8 ]` F%

eVS`SW\ K,) Wa 9 ]` J #F9D =8 AB3,$% O\R

eVS`SW\ O 7&bS`[W\OZ O[W\] OQWR Wa ]^bW]\OZZg O[WRObSR'

+' GVS CLL O\OZ]U ]T 7ZOW[ *% eVS`SW\ K0 Wa aSZSQbSR T`][ bVS U`]c^ Q]\aWabW\U ]T 7%

8% 9% > O\R D'

,' GVS CLL O\OZ]U ]T 7ZOW[ *% eVS`SW\ K0 Wa > O\R Q]\XcUObW]\ b] bVS 7*/&7++ TObbg

OQWR Wa bV`]cUV O\ S^aWZ]\&O[W\] U`]c^ ]T O > aWRS QVOW\'

-' GVS CLL O\OZ]U ]T 7ZOW[ *% eVS`SW\ bVS O[W\] OQWR aS_cS\QS Wa aSZSQbSR T`][ bVS

U`]c^ Q]\aWabW\U ]T3

C>C9>C;985FC99JDELL59?E<L?AJ?GEDEL #F9D =8 AB3-$4

C>C9>C;985FC99JDELL59?E<L?A9?GEDEL #F9D =8 AB3.$4

C>C9>C9985FC99JDELL=9?E<L?AJ?GEDEL #F9D =8 AB3/$4

C>C9>C;>85FC99JAELL58?E<L?AJ?GEDEL #F9D =8 AB30$4 O\R
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C>C9>C;985FC99?DELL5F?E<L?AJ?GEDEL #F9D =8 AB31$'

.' GVS CLL O\OZ]U ]T 7ZOW[ *% eVS`SW\ bVS 7*/&7++ TObbg OQWR Wa aSZSQbSR T`][ bVS

U`]c^ Q]\aWabW\U ]T O VSfORSQO\]WQ OQWR% O VSfORSQO\SRW]WQ OQWR% O VS^bORSQO\]WQ OQWR% O

VS^bORSQO\SRW]WQ OQWR% O abSO`WQ OQWR% O\ ]QbORSQO\SRW]WQ OQWR% O \]\ORSQgZWQ OQWR% O

\]\ORSQO\SRW]WQ OQWR% O\ SWQ]aO\]WQ OQWR% O\ SWQ]aO\SRW]WQ OQWR% O VS\SWQ]aO\]WQ OQWR% O

VS\SWQ]aO\SRW]WQ OQWR% O R]Q]aO\]WQ OQWR% O R]Q]aO\SRW]WQ OQWR% O\R P`O\QVSR O\R

acPabWbcbSR RS`WdObWdSa bVS`S]T'

/' GVS CLL O\OZ]U ]T 7ZOW[ .% eVS`SW\ bVS 7*/&7++ TObbg OQWR Wa O 7*1&7+) TObbg OQWR'

0' GVS CLL O\OZ]U ]T 7ZOW[ /% eVS`SW\ bVS 7*1&7+) TObbg OQWR Wa O ab`OWUVb&QVOW\ TObbg

OQWR VOdW\U O T]`[cZO ]T 7B&#7<+$f&7B+<% O\R eVS`SW\ f Wa */ ]` *1'

1' GVS CLL O\OZ]U ]T 7ZOW[ *% eVS`SW\ bVS 7*/&7++ TObbg OQWR Wa aSZSQbSR T`][ bVS

U`]c^ Q]\aWabW\U ]T ^OZ[WbWQ OQWR% abSO`WQ OQWR% O`OQVWRWQ OQWR O\R SWQ]aO\]WQ OQWR'

2' GVS CLL O\OZ]U ]T QZOW[ *% eVS`SW\ bVS O[W\] OQWR aS_cS\QS Wa3

, ,/

#F9D =8 AB32$'
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*)' GVS CLL O\OZ]U ]T QZOW[ *% eVS`SW\ bVS O[W\] OQWR aS_cS\QS Wa3

, ,/

#F9D =8 AB3*)$'

**' GVS CLL O\OZ]U ]T QZOW[ *% eVS`SW\ bVS O[W\] OQWR aS_cS\QS Wa3

, ,/

#F9D =8 AB3**$'

*+' GVS CLL O\OZ]U ]T QZOW[ *% eVS`SW\ bVS O[W\] OQWR aS_cS\QS Wa3

, ,/

#F9D =8 AB3*+$'
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*,' GVS CLL O\OZ]U ]T QZOW[ *% eVS`SW\ bVS O[W\] OQWR aS_cS\QS Wa3

, ,/
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C ; 9 8 5 F C 9 9 ? D E L L 5 F ? E < L ? AJ ? G E D E L A <+

#F9D =8 AB3*,$'

*-' GVS CLL O\OZ]U ]T QZOW[ *% eVS`SW\ bVS ZW\YS` O\R bVS TObbg OQWR b]USbVS` O`S aSZSQbSR

T`][ bVS U`]c^ Q]\aWabW\U ]T #5995$+op9o7+) RWOQWR% 5Vfo9op9o7*1 RWOQWR% O\R

5995op9o7*1 RWOQWR'

*.' 5 ^VO`[OQScbWQOZ Q][^]aWbW]\ Q][^`WaW\U3

Ob ZSOab ]\S CS^bWRS Gg`]aW\S&Gg`]aW\S #CLL$ O\OZ]U ]T 7ZOW[ * ]` O aOZb bVS`S]T4

O\R

]\S ]` []`S ^VO`[OQScbWQOZZg OQQS^bOPZS QO``WS`a% RWZcS\ba O\R SfQW^WS\ba'

*/' GVS ^VO`[OQScbWQOZ Q][^]aWbW]\ ]T 7ZOW[ *. Tc`bVS` Q][^`WaW\U O\ ORRWbW]\OZ

bVS`O^ScbWQ OUS\b'

*0' GVS ^VO`[OQScbWQOZ Q][^]aWbW]\ ]T 7ZOW[ */% eVS`SW\ bVS ORRWbW]\OZ bVS`O^ScbWQ

OUS\b Wa O\ W\Q`SbW\ aSZSQbSR T`][ bVS U`]c^ Q]\aWabW\U ]T UZcQOU]\ #;7;$% O ;7; O\OZ]U%

UZcQOU]\&ZWYS ^S^bWRS&* #;?C&*$% ;?C&*0&,/&O[WRS% O ;?C&* O\OZ]U% UOab`WQ W\VWPWb]`g

^S^bWRS #;=C$% O ;=C O\OZ]U% ]fg\b][]RcZW\ #BK@$% O\ BK@ O\OZ]U% O ;=C(;?C&*% O

;?C&*(;7;% ]` O\ W\Q`SbW\ O\OZ]U VOdW\U b`W^ZS `SQS^b]` OQbWdWbg'

*1' GVS ^VO`[OQScbWQOZ Q][^]aWbW]\ ]T 7ZOW[ */% eVS`SW\ bVS ORRWbW]\OZ bVS`O^ScbWQ

OUS\b Wa O RW^S^bWRgZ ^S^bWROaS&=I #8CC&=I$ W\VWPWb]`'
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*2' GVS CLL O\OZ]U ]T QZOW[ *1% eVS`SW\ bVS #5995$+op9o7+) RWOQWR Wa #5995$+&#p9$&

7Bj#7<+$*1j7BB<% eVS`SW\ bVS 5Vfo9op9o7*1 RWOQWR Wa #5Vf&9&#p9$&7Bj

#7<+$*/j7BB<% O\R eVS`SW\ bVS 5995op9o7*1 RWOQWR Wa #5995$&#p9$&7Bj

#7<+$*/j7BB<'

+)' HaS ]T O CS^bWRS Gg`]aW\S&Gg`]aW\S #CLL$ O\OZ]U ]T QZOW[ * ]` O ^VO`[OQScbWQOZZg

OQQS^bOPZS aOZb bVS`S]T% W\ bVS [O\cTOQbc`S ]T O [SRWQO[S\b T]` b`SObW\U ]PSaWbg ]` O\

]PSaWbg `SZObSR RWaSOaS ]` RWa]`RS` W\ O\ W\RWdWRcOZ W\ \SSR bVS`S]T'

+*' GVS caS ]T QZOW[ +)% eVS`SW\ bVS CLL O\OZ]U ]` ^VO`[OQScbWQOZZg OQQS^bOPZS aOZb

bVS`S]T Wa b] PS acPQcbO\S]caZg #FD$ OR[W\WabS`SR b] bVS W\RWdWRcOZ'

++' GVS caS ]T QZOW[ +)% eVS`S bVS CLL O\OZ]U ]` ^VO`[OQScbWQOZZg OQQS^bOPZS aOZb bVS`S]T

Wa b] PS ]`OZZg OR[W\WabS`SR b] bVS W\RWdWRcOZ'

+,' GVS caS ]T QZOW[ +)% eVS`SW\ bVS CLL O\OZ]U ]` ^VO`[OQScbWQOZZg OQQS^bOPZS aOZb

bVS`S]T Wa b] PS OR[W\WabS`SR ROWZg% SdS`g ]bVS` ROg% bV`SS bW[Sa O eSSY% be] bW[Sa O eSSY%

]\S bW[S O eSSY% ]` PWeSSYZg'

+-' GVS caS ]T QZOW[ +)% eVS`SW\ bVS CLL O\OZ]U ]` ^VO`[OQScbWQOZZg OQQS^bOPZS aOZb

bVS`S]T Wa b] PS OR[W\WabS`SR FD ]\S bW[S O eSSY #DJ$'

+.' GVS caS ]T QZOW[ +)% eVS`SW\ bVS CLL O\OZ]U ]` ^VO`[OQScbWQOZZg OQQS^bOPZS aOZb

bVS`S]T Wa b] PS OR[W\WabS`SR ]`OZZg ]\S bW[S O eSSY'

+/' GVS caS ]T QZOW[ +)% eVS`SW\ O\ ORRWbW]\OZ bVS`O^ScbWQ OUS\b Wa b] PS OR[W\WabS`SR b]

bVS W\RWdWRcOZ'
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+0' GVS caS ]T QZOW[ +/% eVS`SW\ bVS ORRWbW]\OZ bVS`O^ScbWQ OUS\b Wa O\ W\Q`SbW\ aSZSQbSR

T`][ bVS U`]c^ Q]\aWabW\U ]T UZcQOU]\ #;7;$% O ;7; O\OZ]U% UZcQOU]\&ZWYS ^S^bWRS&*

#;?C&*$% ;?C&*0&,/&O[WRS% O ;?C&* O\OZ]U% UOab`WQ W\VWPWb]`g ^S^bWRS #;=C$% O ;=C

O\OZ]U% ]fg\b][]RcZW\ #BK@$% O\ BK@ O\OZ]U% O ;=C(;?C&*% O ;?C&*(;7;% ]` O\

W\Q`SbW\ O\OZ]U VOdW\U b`W^ZS `SQS^b]` OQbWdWbg'

+1' GVS caS ]T QZOW[ +/% eVS`SW\ bVS ORRWbW]\OZ bVS`O^ScbWQ OUS\b Wa O RW^S^bWRgZ ^S^bWROaS&

=I #8CC&=I$ W\VWPWb]`'

+2' 5 CS^bWRS Gg`]aW\S&Gg`]aW\S #CLL$ O\OZ]U ]T QZOW[ * ]` O ^VO`[OQScbWQOZZg OQQS^bOPZS

aOZb bVS`S]T% T]` caS W\ bVS`O^g'


