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g/ 4 ] (ppm)
1 C4HeF306S M 238.9852 -10.81
2 CsH1oF30S; M* 238.9852 -7.48
3 C3HgF3N,03S M* 237.0274 -4.14
4 C,HF3NOs M* 235.9807 -2.41
5 C1:H4F3N,O M* 237.0274 -1.39
6 CgHsF3NS, M* 235.9807 1.27
7 C,H,F305 M* 236.9878 -5.67
8 CsH,F3N,0,S M* 238.9852 5.73
9 CsF3N,O,4 M* 236.9878 -0.78
10 | CsHgF305S, M* 236.9878 -4.72
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} sdzzyg dedzr § 2 Mytsjlsiidfoldy dlzeityo Qfditd fipls Nisigghplsterium smegmatis.
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S. A. Osborne, B. Saxty, et al. Effective inhibitors of the essential kinase PknB and their

potential as anti-mycobacterial agents. Tuberculosis (Edinb). 2011; 91(4): 277i 286).
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MeO,C :2 13 MeO,C 14

Pearents! u ycnosusi: a. Cul, (i-Pr),NEt, CH3CN, 20°C; b. Dess-Martin periodinate, CH,Cl,, 20°C;
c. MsCl, Et;N, DMAP, EtOAc, 0°C, 1 4, 3atem 20°C, 1 4.
CO,Et

Ny CO,Et

N
MsO Et0,C

OMs
18a,b 17

= (10D

z
=

Me0,C

a: Cul, (i-Pr),NEt, CH;CN, 20°C.

CO,Et

a: Cul, (i-Pr),NEt, CH;CN, 20°C.
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sz sdzhizdz! W - ddgked 5 6 igd Wi ddd zO Y J kddzisdpedyf td o sHdls ¢
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Msyd lsOded w stdj wds sdzeg teR@Mizdz! W s- dzstsdHO d Oteddz( 64 sOted d
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o o Yo 20 o0
1 Q -
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2 + l‘l - o) oo
Vi 4
3,4 R 5,6 2+9 — 10
H o
be D R =Ph (3, 5);
1+ f EE—— ,5);
52-88% () (O] nMpuanH-2-un (4, 6);
R / 4-MeOCH, (7, 8);
3.4.7.9 R 5, 6, 8, 10 SiMe; (9, 10).

- TsCl, E;N, THF, 60°C, 4 u; ii - TsCl, Pd(PPh;),Cl,, THF, 60°C, 5 u;

- Pd(PPh;),Cl, Et;N, THF, 60°C, 7 13

- TsCl, Pd(PPh;),Cl,, THF, 60°C, 5 4, 3atem Et3N, (X) wn (XI), THF, 60°C, 5-7 u;
- TsCl, Pd(PPhj;),Cl,, i-Pr,NEt, THF, 60°C, 5 1;

- Pd(PPh;),Cl, Cul, Et;N, THF, 60°C, 7 u.
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O > -
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11 + 24 ackopbaT HaTPHs o o N\
H,0-CH,Cl, o o]
20—>40°C o COzMe (¢}

— 25
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a) Pd(PPhg)s, K,COs, BUUNBT , Istsdzztsdz/ o 5H,0O, N3O0 AZDAG) E4 vy, c)
K,CO3,BUNBr , Istsdzkztsd/ ssHO®, 100AC.

4,13-15

R'=R?=R’=R*=H (4);

R'=Me, R?>=R3*=R*=H (8, 13);
R'=H, R?=R3*=R*=0Me (9, 14);
R!=R*=H, R?=R? = OMe (10, 15).
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o' MsC ks OCIkdo dzsfmls: -fieyjely @Rdd df S @®sHazs stedzr &5 J W Ekted d
¢ qdMdztsis Ok .

A, N Il Pd(PPh;),Cly/Cul
2 .7 + Rl PPh; EGN,
o O o PhH, 80°C
2

—_—
R? R* 44-66%
RS

Ts, N 4a-e
o o~ "o 4a,5: R'=H, R2=R3=R*=0Me; 4b, 6: R'=R*=H, R>=0OH, R*=OMe;
3 4¢,7: R'=R%=R3>=OMe, R*=H; 4d,8: R!=R*=H, RZ=R3>=OH;
4e,9: R!=OH, R>= OMe, R*=H, R*= CHO.
R’ o
Ti(O-i-Pr),/ MeO. — X
n-BuLi O
s 7 -78°C—>50°C MeO o o ~o
> 40-42%
? R? 10, 12
R
10: R!'=H, R>=OMe; —
12: R!'= OMe, R>=H. MeO O Q OH
R o MeO OMe OMe
Lindlar's R2 _ ™
6.8.9 catalyst, O 1a: combretastatin A,1 R=OH
> 24-37% R3 O O o 1b: combretastatin A4, R=H.

R* 11,13, 14
11: R!'=R*=H, R?=0H, R?>=0Me;
13: R'=R*=H,R?=R3*=0H;
14: R'=OH, R?>=0OMe, R3=H, R*=CHO.
4R BA S EdBOKdde Stoj 5L j dzetsdze @ MddzalsjL i OdeOdzseso § tsd3b t

sBOL 53, O shdse | H B fipls EAR ¢ © ¢ hybedj Isididds) dzd v
dzsj L dtetseo Oder tOL dzstsBteOL dz" §] Owddz( 6jIsOteddz) ftesdL o tsH d
ff OS s ddEsf@AMOEZ Y j dz0 dzj ¢ S ts5f)ldc'ts HiZE s @io ts ot Bsapded ¥t C Oydd s
HesCMdetlky § Od3 fted oLOdBsHj2Mseadd dJOdz§f Oksd H O dz(
sSdLoRHiE gLB" SCBd W ded zBstedzs? S dmdzsise

¢ 9 d H dzts, ftcjotcOh j dedWw tcOMisdlsj dz¢ dz" B Is @gzts OB tsdzf Is 5 ©
B dzj C MdzsE 5 COOdzdL O wooffizi § Isdne dz' dg j Mdz@3Pte O aif dp jtedr § d3,
Lotsdzv s h dds f sdzz yOls fodzdL Od3j h jdede" § d (Bdetse ts¥ kzdzS y
cOdz! dz" = dfmatsHdz A M4 Hddzj dzd 2 . ] Ote! dqtetse Odzd (YN0)
L dzd ydzr | M smtse r OCIsde Oydd HOEIs otsL digtsy desyls LW
J sy dzi Clsdo dgifiple . HOEYY GFesyjmmr, MmfshHepddj B MY,
OteRBOS sW stedzr » cCctekzffdqesotsS d oddWkzd ydsdoOdz d' - ¢t
fodziLder 3 ftcd fsdmMSi d HdLO2dzj deser n Bddsecdyi MEd

ltotsj W {01 S5CrRMMd HEe Odzdj Bj Is OB 5 dzddscidej dzBtsiasigists ¢ 5 d
ftotsd MR G YiHgOzdWdzO" hdse O ©OLOBBISSd o20yd 7 dzj C Oflso |

o
"
O
&

(
I

w
W

ENguUSOYSagSC
O HFOFOD

lkdSls ¢l 8 oteOh jdagdW W ktesSEdkOLddzO §jlyjHOdddd. I sdbky
YOt BOS s d U MSty dLEyjdd] OdROdsctss SCtBet]lsOnksol
kL  dzstej 51 FozE ugP ddeidg' FH Os ydlssksS mMdydhlsd fMj Hddj dad 2

s sd3B t6j Is OMilsfouscfftelas pg-fijlsd dz' B j dz" , or Hjdzjdzdz § dL EBT OW
€ k& fls Otc d2dmbi®tum caffrum, ftoswodzw b Is L dzOydlsj dz dzlz® Odzls d d3d &
OCIkdo detsls! O bz dzs@dzff§ o COuj Mo PcjtzstsgotstcOCsor R
ColpJ dfn BHdEG B Mt Hddsj dad v H dzw i sdzlz yj dad w ¢ Jl
ftsH j te ON d = WEtesC Ed3Oted detso ™ 2 ¥WtcOe d3j dals, dzO dzd dmf sc
WEtesCEdgOtecddz BB ixkEsdi OCydj?2 dbthsd @bl Rt dzO

—
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(sBtcOL Injskfff. st cR2jodztfdd MzBipssdifilssets IsL dizO o §OYj
OCIsdo OlststeO) fl Qe &6l @i e |s d dzd dz¥ & to S5O B3O te d dz'

5 HJdj5B'OCyj §JodzzyOdd ftod oo H RN sOdedeyj ORLyds €
StsL  dztstej 58 [ ez &B®HE 2 %Y. MOwOC s todats,  istisyj s pPa@fydwy Stot
Eff jh dzs j § @Kl o wlikzlsMmisadj doHdHO d&jHsg7 | tsfyfls Odzts:
fesosHddd Hhklsjd cdHEtd]L OORifEd yHo ' Cts a3l dzp @b | )
tojLkd sOIsj Z)SoE- g 2t8d ddj ssCmMdmisdted dz)10,RictsC 2 3O ted dz'
CjdzjSlsdodetsj oMl Odatse dzj digfsjh ' ® dzSCdodstDadz 6 08 5% Oc [ ff tigt dzO o
My dwlsy ¢ tod aZs(Hilsiafste dSdz) § & to s L1z 3O B dz@ ds dzlz W j dz¥ H Odedz’ | 5
YydsslssSmMduj MCs2A2)-DSE 6o deth iy bs & C PO to [dBON O j Is o dzd BO dzd §
L dz0ydls j dz' dzOw ydlsslstsS fipd ydssfls ! ctsj Hddsj ded 2 {5 tslsdzt
sfzradr Cdzj s80Od KMEWMCIDs=49-10.1 RBC[). sOC odHdts, £SO
BsHdW dSOydy ftwdosHdls ¢ fodzyjdds OSlsdedr » ydlstsimlsOols

Rdzsj cteOydsdzdz 2 § s 608 uf [ 61
CRMMdzj HEo Odzedj SddBdUJMSAdE ftjotOh jdd?2 ©Ofsdls) d d
timMfkzeddSd sOL®@®F@EOdss wdedtd [6MMJAMSE2  AjHJ 6O
©OL OB IS d dzj COwMmiso jdgde 7 ftoj f OwOto é

1 ZdeSlsgt OL tcOBSISC O BjlstsHise WhkdeS ydosdzOdzdr Oydd Mmj mMCoadlsj
ZOS ssdzse 1 o HjMBOdsosdts  CjteBOCtkcOdsoattets Isdifse  daC
Msyd sO0dzdw M ¢ OdztE Pdz@arjcdddddzOdzds R MMdzj Hs9 Odzdj B d Bdzis
OCIsdodetsmisd desor 7 ftesdL otsHeEE n d3j Isd dzj dzdzOC Istsdzts o

[MEh jMmlse dzj dz Md dals j i Mif to ] d51j B RALSEE gotc BOS cOdkzso se 5 s O
OEtsdzdH O, MtHjtey Ohdn Otts®kOlsdyj MS B, L Qb jffdsplsjjHdi dz o
OOdzdL OdPPA I sdPYlsdodetsisd dzj Sslsster 7 Mddals j L  tetso O dz
Isj flsj AkzS mMkzmde j§ Csteydo . I L QdifisHEg R Odzd 1§ @&sfdgs j H d dzj dzd
COOdzdLdelzj @3tsJ fnd (s Hizd dz) R ds(m® A, o rfnd o fFtedhk
sted! s OB dz0 ftodotsHdls -@-d3] tsest O WjrStp)c j & GOC 6 O
1(10),11(13)-H d j6gk2-ts dzd H3e fdzj Hiso ' 7 Cdzd yj Mlse OF, - € s dzis dats Y dzts
cOWdj2 9" Hjdddd (&490%) Idf)iusoHjdeaedeus) dAft ¢ todmfjHd) dzd tcj OF
ZOC st dgO-AtsB-( sted W Iststed3j Is d d2p B jsdz3t®dztsylys f e o j dzts- € dzj L dzOyd
sz ko j dzdrFHGB-L Bicd W Issted3j Is@-tf s dzg &J0)S11¢X3)-

H J j6k2-ts dzd B Mstsisdetst:Fodzd 3: 1 § s HOflatle’ 63 OC yd sdedzs? Mg M
(Mad BO 6) .

2f

i) - PA(OAC),, (0-Tol);P, Et;N, DMF, 120°C, 12 h;
i) - Pd(OAc),, (0-Tol);P, Et;N, DMF, 120-130°C, 10-36 h;
iiii) - Pd(OAc),, (0-Tol);P,Cs,CO5, DMF, 120-130°C, 32 -36 h

2a,3a: R'=R’=H, R®=0CHj; 2b,3b: R'=R’=H, R’=CF;; 2¢,3c: R'=R’*=H, R*=F;
2d,3d: R'=R%=H, R%z4l; 2e,3e: R'= SCH,3, R*=R%=H.

116



ArP/dX
L

0 0 0
APALX | N, °N-0, N, ,
! 1 ~ — j; —>j/i Lraax
ArPdX ArPdX {
\ \ A ¥ B

dnj 3@&dedzls j sdyuyj mMSdj ftojoteOh jdedw MmjMmMSodlsjtetf j dese sats

ILOdBsHj2Miseadj 10G¢ G dd@d sH @O0 B ftedhmlisfise dd
kjbtcOB LIS ZOBBEdd?2 BEsddH @ ((THBABSH J kb & Mzs sshMe OL 5o O dz
Mslso jlsflso EE)OpEHHSE ¢ | SHO)LKIB)H d j6i2-t dzd H Ba,b,
pTHjdjddz T M o' NBHBAE 22 d 26% §shd C(Shksdsyds?2 -
(Hef Sdddlsj d' dzts o' Hj dW dzdl fiisis Isep j &8 %o Pedzsizd H OL Od BB H j 2
OttctsddH O -ASHst4e | dAMddtgH - dstes j dge Rdztsfigizd & 2
IcHIsds0Odd Res dfsalf o SH Al € B tc QF)-O 6 Gl G clj3s BOC © O

1(10),11(13)-H d j6ck2-ts dzd H t38,d,e) , 9" Hj dzj dzdz" - c 9or asHtsd3 32, 2
Mtstslso j sMise j dadets. 1 t6d tSHJdZzOJ s Or Mizfgiztzs ] ¥ Bzd § € BE § 6 dzd3H
3c,1:3d,1:3efMsmMisOoa ddzts 1 1, 1 2 sdod ol H:dzts3 fgptsBlsaH] Is f
ftcsHEZCIstse e OCydd LOadfMmdls ls ftodtesHT Oted dzG O dzts G j C

B Isd dzj dzdz@ s sQ@EO] dzd SH@pH SieMzisMiseo dd C OB Ea®is® yjL dw
fsdzdzs? Ctsdzo jtedd R tsisdeteastzs w@EB s BB BOISSctcOW dj 2
t6j OCydd o Hj dzv dzd 3afm(sy HAteag dzd3j3 %R,E)-3ds S fif L ts BBOS tc O
1(10),7(11)-1 d j6cE2-tscdzd ¥ (®" AsH 1. 6 %) . lLOdBsad jffiP RBoadj &OCIs
B 615 d3ls 5 dzR2fsodztstet OL O dzdz’ n tisfggzS OJ sn M § Sdzdets? S tsdzo j tefd j 2 o
MsjHddldds ssdsyds?2 ~tskOktcEol dj?2 dE)-(dddads oc ] dj
Is 5 dzeBelz)C M s ¢ | 8IEO)IKIB)-H d f6dk2-sdzd3f (o7 " tsSH 3 7 %) d4msj Hddzj dzd §
(9" AatH 2.6 %) . dtsMmisO9 d Is to ts j3dzf] 4 {rfHdaelzjug Hdefddlzdc  Mtsj H
HOdzdz | { dzj d3d dzlsdzsc 5 @gOuydad ¢ if{;Ofnffg]u’Jletetsa. glstelzC IslztcC
13-Oted dzL O3 M j dzdzs ¢ BOf Bteidsto grdon @ j dz0 H Odzdz” 3 fHed. wfjClilsts
MsjHddg g jtoy dls Mddee dzj sdz’ 2 M dzOdz foslstsdetse B Isd dz'
4-13 (0 1.96 ma), ysts YBHIso jteyHOjIs dLtsd3j edL Oydds Ho s2 dzts?2 Mo
BiINHE foss®gdOdEd 6 d Helkdj e-Castetlff dzCipdedse NQESY
(BlsmizisMmisadiyt jNBE i3j 3 HE HEylstfOBde ), O bOCH] ~dttylk
fne 52 Mise , ModHujlsjd Misekzjls s ftsezs Gaizf dzdyfj dsEdzb d cdz tc O
Bsdzj Czdzj &OSIs®zO®Mdzso Odedd thdzse dzr 7 fsdztsy j dzd 2  f O czaz®
By dets ftojH sdzsy dls! , 4 g OIMsjjlsiffudz] dd jioj L Zdz' sOIsj] Ctstste
fOkdzOHd jotsets £ G RIUMOshs2 MowL ! s &OCksddses yd¢d
1 fjotOnjdedi &3¢ totsdsj > Iz ISstudgd' dfj IS = § 5O 6)

v OdzOdzdL O OdzOdz ¢ jlsdujMS 2 OCIkdo desilsd Mtsj Hd dzj ded 2
j eBOC tc O dAs@BHYSPY sdz L tso Ocdzd Isjfls ¢ckSCMmkmd j Ctteyde. ¢
iCls o jlh Jafiffs3f s tcjHj dzv dzd 5 HdjsdgtsheQdsls §tsdzd yj Mise ts
teyj 2sHMyYdlsOdzedz 7 o Isd ud dzd 10, 15, 20 d 30
so jIsfylso s h B S OL Olsj dzv B Lk dfiplasOsddss ehdzjodztsS s dzls 6 ts
Yt fMtj HAdI tzg @OH Os s o' tcOy j dede’r B3 OdzOdz' G jIsduj MCddz H§ 2
dL a3 dzj dsdfipw Is dz H sistse j todzr 2 nOwOCIsjte i MicOo dzj ded ® f
fsCOLOjdvBd k ydotldy n a6 etds di)?2 OcdkA tfjj Isd i f
OCIsdo dzsfis: 5 f toj f OderOdVAZzEWMeOBRLE] &dzdp1a ctafdzdehls Sfds sW o d dz
OzOdz! ¢ jlsdujmMSks OCIsdo dzsfyls: .

vOCddB BBEOABYW W tmjS O &jlsddzj dzzOSIstsdzO OEtsdzdHO
ftojHMisOodw jls 1 WWjCldods 2 Mitsmse &sHdY JSOydd ¢ j tedi3C
OtesBOIdud MEdnr L OB Misdlsj-tz32 p dAB)-GzGogy Qe " jedzdz’ -
ftosdL ®@ 5Hdz n OQteegtsdzd H O 9" W9 dzj dzO O dig@da’ dedjdofry j fips Ow 0
Hi2Msodjd® ftojf OOO crdCdsy jdoce o Isjflsj c¢cbkSMEemde j

lEdzC B ¢t OLtcOBBISCO dBjlstsHso ofgddzs gL Bt zOBH Odetsd H 590
MtsHy @' d R-0teHIR 4-5C MOHJOL tsdz' dz" 2 LOR) Misd s j dz! 9 Wk te Odats
RL EYJ dzd § Zmdzse d 2 yd ¢ dzdN,eRgdody d dzeldoH( ey lifisHotxta )
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LSO HOEd | dase. ) sdzyjdd) HOMRE 7 & fsksdoskle
bjtolf jdzsdHAdSEMOLH § @Y s dzfs o
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CH,Cl, Et4N
—_— 2 0

HN—NH
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Br }—QN
OH:> o
N CH,Cly, Et;N CH,Cl,, EtsN
SPC0,CH; 3 < 2 o N 4
96% 78% = TCO,CH;
POCI3|CgHsCH3 CH,Cl, P((:F(,:Tj3
A Et3N
N— N—N

SPC0o,CH; 6
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80yjlsddzc Oted3ddz dzj eS¢ t5 tj Ocdiokzjls M 2@ EZOEdREHS dBRI Od
ftedmkzlsmiseadd thdatseo Odzdw. | tjLbzdz sPlej sotcfB®EYyd@ or Hj oz
78%) (frj kO 8). lted Cdfwyjddd ROd&Stdtse o kS fMizfdas?
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Hddjtede 2 OdzCE OdzsdH, MBSHjtey O d2 "OdStsdesar 2 dzd dzl | to
Adlstsls s oz @d 240 5@ zyOdzd o' sdMBj B3sfmisd dzd yd dats €
BsteS dn Ase@nipSsaipa ( Leach) . CCmfjtddj dls' §totho sHddzd ! dz
Hdzj o dzsé s o9 BLEOMISO o Ik fdtewre.hl g if @tclod dsdtte dptataddrj dzd v
Mz d iz & d H tc 5-R dztBiE 6 § dzMIR]-&h s5Md7 U, LadhH@BR-) a8,12-

szdH (ke MbsOdzydY ftjf OOl eRsafcoddfisipizes)., B &zOH Os h (2

CHO

RIL
[ N _J 2a-e | \N
N —_— =
HaCO N HaCO' N
3 H C H

C, CH
Hee” Yo N

[ = 1 CH
N =~ -
HsCO N 7 G 3a-¢
PN CH3 x
H" "0 5 R NHoNH,, AcOH
] ~
N
H,CO N
EoH

AN CHg X
H3CQO HC\ ° |
N
2a,3a,4a: R=4-OMe; HacO row L
2b,3b,4b: R=2-OMe-4-OMe;

NG
i 2¢,3c,4c: R=2-F; \N
- ) CHj 2d,3d,4d: R=3-F; 14 -R
\ 2e,3e,4¢: R=4-F.
N 6 4a-¢

o jB@dezls j L detseo ' 7 ftesdLoaBHA » OZSOzsdHO ¢ Ot
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(Leach).
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Sz 3B O dgj st O f dzese 5 3j sOB sdZdIsO Ferul opsi s hystrix,
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Tmax h 1 1 1 2
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Tlag h 0 0 0 0
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/Cmax
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inf_obs
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t/0-

inf_obs
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inf_obs

MRT O- h 2.195909718 | 5.639040698 | 2.14143009 | 2.623010695

inf_obs

Vz/F_obs | ( mg) / | 0.056041147 | 0.064163163 | 0.048619204 | 0.035790443
ml)

Cl/F_obs | ( mg) / { 0.033664712 | 0.011527707 | 0.038708663 | 0.029001847
ml)/h
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likeness | o- modulator | disease ma- pro-
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OH 0,876 0,673 0,535 0,609
BD- q\
o8
(o]
Catto 0,853 0,613 0,568 0,526 | 0,547
N S
BD- \
ar2| (1 1]
o)
NG, 0,205 0,617 | 0,642 0,578
BD- §
473 ”\
(o)
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N X
BD- \
a9 | (1 1)
[e]
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BD- N o~
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134



ftoslsdotssfzrtsdzj otsets 1 WWJiClkO d dzgi ftesweddz o dzdWw dzdvw dz
iz3rhj2.
[y & Lkindtse dats ofMj Ocjdelsr sy dets tOMYf sdztsy dls! 9o tWHT
-ftetslsdo stst zn tsdzj o ts264>A66ls 48a>®3Mm 67> 475> 479;
-ftesHisSd s dz¢ datAdS 755 466> dUB> 482> 464 > 472.

VU dLEyjdedzr » MtsjHddzj dzd?2, o9oBHd®B 7 odezlstc! o Chkteftso t
Isj ud ded J§ 8 H dzj 2 dzj 9r wao dzj dzO fteslsdotstsf zntsdzj o O C
fsdzzyj dedz" = H Odzdz' = O3t ssdits ¥ i) kizlf zQ Is "y Istfsts j H

-O0Gjdelsr 464 d 466 BEOHOEIS djBtd "ddiz feslsdotsts n s
466 ftsorhOjls o9rydoOjd@BsMmis! tfkzrtsdjoern Ydeoslsds r;
-0GjdzZsr4AB2d 472 dzai odzdwrsls &0 MEtttsMmis! tsMisO fkza
tetsfyls) |, ftced {Issdz 473 hd@iLlsdzOy@ls ddz2dzsmddsiadjils o' ydo Of
sfkrtsdzjorn Yydotlds r;

- OGj dzlst 475 d 479 fMbdBzdzdtekzsls CO0¢ ttfls kA tsdd,
tedLdMmMlsj dzZlsdesfyls! teeOdzgdL BO, ko jdzdydoeo Ovw {fJtetsHdy dlsj dz &

[IsHjdz cddikdd dEOIsjtcd Odztso
t ECmosHgs.jizidz. | . IS | dz€ 5o dzq

[OBBStcOIststedd st Q@dzad uimSdn fmoe jlstsuykzofmlseodlsj dz@ dz" =

100 jHkshd2 dOBSEDEsSEdy | &z s5o daq € 5o

ltetsj €Is V.45.3.10. ¢t OL tcOBBBISC O d3j IssHBo Mddzs j L O Btee Oded yd M
fMtsj Hddzj dad 2 H dzw ML HOdzd W dztse ' A WiEzdeC yd sdzOdz! dz' n |
BB jted Odziso e

lzdC Is¢ BOLtOBBISCO djIssHse Mddzlsj L O deseo’ 7 W dzbzieW St
OCIsdoedz = Mtsd H d dzj dzd 2 H dzw fnd demMstedz -, sflstst dzj € Istets &
ftod dztsy § ded 2

coddzls jL fdted dzsyd Oded dzgts o+ =ff ts IsC] telfig{Oly* deg" o fnj dzhtstets o [
OtetskOIsduj Mmsedj Odd dz

g4 Yy 22tO0L tcOBBISCd dBBjlstsHsH HilsjCIlsdteseo Odzedvw 1 dmmdzi H t
f Jted dztsyd Oded detso r R CteOMmdIsj dzj 2, Mddzlsj L ftetso Odzdz" ~

sted &3 Isd dztf d to d dzd W , M OdsHd dz® it dzis Is tetizts defs 32 ,94 ©OMIse Stc ]
OHfMsteB Jietse Odzgdes d3 MsMissw dzdd dz0 Mdztizd @] dgjSog bbb H g . ¢
COyjmise j dMma SHd A fdteddzsyd Oded dztseo r A CteOMdlIsj dzj 2 d fr
sfdmOdzdz" = © dzdlsjtOlktej Msdteddzser a SwOMdls dzv d dats:
dzO a3 d CBdzH § dzmOyd § 2 f Fiete dirtsjtedOdsday o te @ dzd-(NBI- ) 4

HdW j ded dzOdzqd dets) B j dzL Odi H j @efijtEaBd W dFOydd ftesHkzCIstso te
fdted dsyd Adg @ BOIsd uj MSddsd OBddOdd §ts MYyjClsteOd dzs
sjfmMlsser A mMdMmils j &3O0~A O3 MddzlsjL diese Oder 2ffsslse jIsMmilse 2
(frd O 1) .

NH,

Me Rz

H ‘ )

—_— =

DI Q) L NQC "
H EtOH, Sdt.
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T s nonmoue
b n=2R;,=Me o1 R = Ph RooH
¢ n=1,R;=Ph ¢ n=L R =rn R=
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1 2 3

Alk=CH3, CoHs; R=C4Hg, CeHaN(CHg),-p, CgHaN(CoHs)p-p, CeHsOCH5-p

40 j BO 3

Rfr]fr]dZJ HdSJaf@lﬁanstGE)dk]adﬁ]]Ba f sz yJ dedz" 7 thIsQ @ dddg ,dzd 2y ls 5
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wOmBSBmdBJWJ? @OQMd$E$ dz¢ 3d dzj f-§ 9 dzy dafs, dzj aPls|j dzd B
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f slsydiOdz dzr 2 ddesjteifm o COyj Mo g Whkkste My delsdz" = L 5
Bdtdzsedy MSdn dktsdzj € & dz.
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( a j4Bk0

OCHqs

Ila, IV a-n Ta, Ila-x

[-1V: R = CH; (a), H (6), Br (8), OMe (1), NMe, (n); I, III: Ar = Ph; II, IV; Ar = 4-Bu'-C4H,

R GO 4
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