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R=H,R,=H;R=H,R,=Cl;R=H, R, =0CHy; R =H, R, = CHy; R =4-CH,, R, = H; R = 4-CH,, R, =Cl;
R =4-CH;, R, = OCHg; R = 4-CHj, R; = CHj; R = 2,4-(CH3),, R, = H; R =2,4-(CH3),, R, = CI; R = 2,4-(CHj),,
R, = OCHj; R =2,4-(CH3),, R, = CHy; R = 4-Br, R, = H; R = 4-Br, R, = Cl; R = 4-Br, R, = OCHj; R = 4-Br, R, =CHj
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ftoslsd o ctSROT sdzffalps itk ) §f S d3tsh 1 © Ctodztsted o
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\ *+ onc Ny R,
N ELN
H

=Ry;=H;R;=R,=CL,Ry=H; R, =R,=H, Ry =Cl

4o j o 1

L d B ted Higld fjls j dzro § dzv WD 8 df@Hlts dztsd * W e O ¢ dBj ¢
1 516 & &G EAdes dzs oW 2O di3j dzls o o § 5 6 A3 dj
BdsdazscduimMéd OSlsdeds ij3P-G8k jols d § JOMUS cnk
MistesdlIlsj dz2 dese s B dzis € O, MsLHOdzdj dzso '™ n
weodzw jismw e j M B3RO G MR 63dz'o @ dzd v

stsdzH j dzlmMOydJ 2 s iz alzj zQ elzfAT Mtsr6c s d3 dz
C OB Odz H6Y) G dcfi 5% j dzd dzlz € ) BH) dz' e S Chgofrrisy j dzd
fdtedrnddad o 1 o fHSAAdSHES@Hlzdf “dsdzlz y & d'B to  H dzf
fls tekz § sz’ Is  Wid-2e ts dsdi (69), M H j to Xy ©OF Htg 5 S fd dz!
Ctobffffr o' T EBWABubded R tesdisdr , dJd3js hd
fsHojteadzpidz' 5@z ) dMmY sdz's)s 50 Pdad ndsls B
BsteW sdzd 20 o HjGOL dtctso O (s §sBOB ] U jodsjHdAA
Odels dsS MdH Odzls &zOW OF Isd o dzts & f fis lez® dz5 atatizl
Mt H oz Caps Y OLOEj ¢ B EE®OC BE Bz2izOH 08 s d&zO0d
Odzls ¢ Mg H Odzls dzr [d] o 52 fyls o O 3

0] CH,COOH
R CHO 1. mupuauH
tert-BuOK, A N
| - R
2. Pd(PPhs),4 mopdonum,
O R,
TI'®, 60 °C

67 R,

R = H, OCH; o8 R=R,=H, R2 OH; R =H,R,=R,=O0H
OCH,CH=CH, R = OCH; R;=H, R, = OH; R = OCHj R1 R,= OH
R1 H,R,=O0OCH;; R, =H, R, =0H R=OH,R,=H,R, = OCH3 R=R,=OH,R,=H
R, =R, =OH; R, =H, R, = OCH,CH=CH, R=R,=R,=0H

Ry Ry = OCH CHCH,
4nj kO 18

twH t©OBBls f§sMmeowh jd dL B8] REE tc s3] QlF o

C OteB Odz fyj @dfjisjpdzdz’ B Ot W tsilc otk tz® @did y d

CibjtesydCadyd M¢dn Mmdmisj d3, Ytesweo dwehd-
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50C, Odadus@dsg Mlso dzj dzO 6-1S oz j jalR IRE"Y 4
T dBiRcs Od WY R dph Jatd s 5% {Tmdz s OL dzd Y«
bfisp V" BjLEd kOsd® Sttt (MB-8@H2- Is i
GdHtesC MBS pe drig Hilld tH-~ s effsdigo (72, t 4 O ydv
n OdzC BHgs Oy J sOHIsdzotclf Hisd ¢ d Slzd y Efirpliefy 7 jedzdizd H
BIHIF(o 1 falid BQMEazdf tcdotsHdEBEdBRAOL
- 3{(2D[3-BS Mse j dze2(8H)-if tz® Hzj dz]-4H4R 4sdsddisdke (73). |
OB 42 § tsczlz Yy @esj M Ga®eB b sids C MHET to ts 63 gRtH-

o dfsde 7 g L Od i3 H j 2 Mis o iRfnpdic sttt @ | [ o
ftod BJCteso tddtso d3j K RF WFEIRE® s j uj dzd

Hg(OAc), R O N
B IUPUIHHE |
CuBr, B ILMV 73
reflux
o R, R=CIL,R,=H;R=H, R, =CHj;

0 0 R =CHs, R, =CHy;R=H, R, =Br;

a) Wi
R | CHO OH )y ) R N R, R=BrR,=Br;R= H R] CL
+ o R=CLR, =
o R,
70 71 (o}
R,

a) C,H;OH, A, 3 u. MN

b) MW. 160 B, CZHSOHT TEA, 4-5 MuH. CuBr, B JIMCO,

¢) [Bmim]BF, umu [Bmim]PFs EDDA, rt 145 °C

74

R=CLR,=CLR,=H;R=CH; R, =Cl, R2
R=CLR,=Br,R,=CI;R=CL, R, =H,R, =
R =CI R, =CH; R, =NOy; R =CH3, R, =Cl, R2
R =CHj, R, = CH; R, =Br; R=CI, R, = NH,, RrH;
R=CHy, R, =CH; R,=H

dnJ 090 1

ltetso j HJ dgf 9L Oeedithisi gl dMc s O dz' 67 &hd H C
ydsdazdud M dad oj sddzj dzOS Isd e dz' ego] HfipeRk-Hnd] dz
- 16 5 @ fsdi0 (B, 5-d3J Is-2wly dzd 4 d ¢ d-3HW & to O3t f)
4-¢ d H tc 6-C3f) th-2Helf d teBstzlzts (B7) o Bsdz! desdz Mtssls dzts
(M te ts o3z d(dnd Is § tc dQEH@B0 f s dzlz yj dz@ o tOhi< O
CL j dzj dzts2eBd d B3PI sdz' L ts9 Odgd Wo r t& GhliSadss t&Zs | &
BB (2~ 2OBEOdzdz" § Odzlsd B O G ldejstds{@ dz'cdes[BtE S 56
in vitro f ¢ OL Odzd , Y ls & d o sy dg’j jelzdizdizg-2dvvo dzw ¢ Is

fslsj dzydOdz' dz i3 Odelsd S s dz' d&3d OC j dals Oc
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\
dj/CHO Solvent-free heating 76
0 80 °C

67

4 nj &O

{MEh jMmisedzj dz W H M dzls j(R st il q(ifdeH-ts dztf
3-d 5] s O@Bptolzls ] @3 € ts dzH-ff dizin B @LF4-51C Misn tots dd] dz
¢ OtcB Odz! H j6d,dH0,a 8&) o ftedmMzB Bl ®dzd LXOA tBtg @
dmf sdz' L s Odzd . tclOfisS tisde'd sl iz {dizatddgCdzd W o dz
ftejHfsylsdilsj dz dz" d3 B4 Mistsds  H dz¥L Odgjdzj jSdsdf
smizh jMisd tip? gzlsylsj dz' dzs o 1 Ists ff sz y Bz |§ ©
s mils O o-g[H4].8 8¢ dz0 dzts ¢ d Y di'L Az Qfptdatsuyg] ChfEls, 46]0 B 1S |
GHJ t©jOSydy fttsotHddzd o flcidtisy diy Ji 8R@ d
®C BJL HBBOodzj dzgdw tcOMlish tsdzfdgde dzv , § BEOHSKX
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67, 70, 81

VYcenosust: a) XSA, solvent-free, rt b) solvent-free, 85-90 °C, 5 u.

R = Rl R2 H R = CH3 Rl R2 H R = Cl Rl H, R:R2 :H, Rl:CH3;
R =R, =CH; R, =H; R=NO, R, =R, =H; R = OCH; R, = R2 =H; R = OCH; R, =R, = CH,

4 nJ HO

1 tsdzj § fpdztsy dzr | ¢ dBtcdH dfd-ip C MG figls #3d3dz
d dz) o34 JsAdvdpidetiic 1, 5] B J dza-28H)ds@a0) (B3I dz f 5 dzlz yJ dz
C tsdzH j dzfy @y igdRdf 14, 5] B j dz-268H)dfsCa@dt off d=iC s
ntetsd3f@tcB Odz! 67) e JH A dMEzlsMiseadd Mo j 3 JjteOMm
ZOlstedw f o' AsHBAR YJj dzj o9 56 15 fftheastiUgdtds Oo 61
14 tetsd3j dzed dzB j dzL SHJOL j  epldAs] 25 B b 8 fff @ 1O,
or ntsHBMERMIZZOB tcOL 2 h d2 Mw o toj L B[E@EsIEA)ds)
A -~ s egdiz) d3j JsAdidrjoatfidr 1, 5] B § del-283H)ds@a | (B dz
o jtosy Isdesf sfypdzj HMise dd ftsHe jtce Oj Ispyw dzlz €
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o Ph
_N N~
CHO Ph @ AcONa/AcOH N j@ N @ )
boil / 4 4. o N N
0o H H o
85 86 HN\©
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RA3J ¥ Isfpw fBdzdCOydd, f§meowh jlsfingpl- tj
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91, Clytsswp dzws s tcOL dzd ydz' jODIEchs (2t R RB ¢
[48-51].

AcONa, Ac,0O N
R =H, CH; AcO, NO,
o 0
N
R, N—
N \>—CH
3
I sy
R 0

40 j BO 23
124 d dzlQjtafl H § dzf tc s d L slzticH(RE )Hs dzts o
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h dtcdsdnt j Sdptaf sdzse d yj M< s 5861 Isteh dsdztist) 12 ¢6-O dz
2BH) stz ftoj HMsOQoadwe s Isjstejlsdyd MSd2 d ¢
stecOddud MSdd, MEF ez ¥ dHdr dich QOlsd s
My sMsg dsdylsissds ydmdzj o §omlstsjddd ¢c
Mtsj H Rdzjfifzedf slsj dzyd Odz dzgs? B tsdzse d yj M 52

LiMStd ¢ tO sidsidsfiG @ & o 2§l &2/ O dzS d dz)
2-3) )-sdzthie d MY tsdz! PdS OBGRizithdg O Is s to

I Mmis@Bhgtss Of Ishw(E)B 14 ddsJoitt §j dzd dz) &j Isd
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fes@jf6 SBLOL s Otizcgj 8O y j dzj D4sigots 7 iiste@BBbaiz C L
( M~ 2480

dnJ B3O 24

{ OLtcOBZsB@de dz" 2 Misj toj ts -3 Qiscidaddg’ 9 diy]
5( OczS d dz/ ORPdEs WO iz s fBfaw "Ho R Ol Pf B9
LsOfQied zOS ted dzs o (9)) CwfjiiefEsia Ols J B E&f) dO B3
fednizls B & @ dzdisHYmgImistABCI(PPR)IAGPR § tod ¢ 5 d3dz0 k
s5j ki j teQbtejf tod 5B mdls s &0 ted zRLHIRdCoP Dz O
olsstesdPisMiz j Miseo ds’jjag fipvn j diy ¢isCdintezpy OC 5 d
[dL seslOdBoyddss fd 2 5870 dz¢ jfdesiomn 15 @)dzde@ufd § o
¢ Ols O dzd Attty j dzd j o3 E-Wykj telf)8) shizo (98), O dzO dzts ¢
d dz¢ d BO I HAO L-2337BNE( f) R 25HEH).

Ar
i 4
AuCl(PPh )/AgPF Pd(OA ), KOAc
. s mornso
Ar OH CHClj rt ﬂM(DA
95 o 0
98

Ar =4-OMe-C¢Hy CgHs 4-Me C6H4 3,4-(OMe),-C¢H,4
R =C¢Hs, 4-Br-C¢Hy, 2-HaCbTI/IJ'I, CeHi3, CeHyy, C3Hs

gnj 30 25

l ftotsH sdzy ndzdzj H s Odzed 2 ( 5 , 02O He@dediz] dzdg]
f sdzlz ud ded J § toj HIrplsjCuiaL sy dfdr)d RAfEAmEID o Is e O d3c
f s dzlz yBisde'dzL d @ ic f daW-2(3p Prsiziz 9§ 104) tgf O Ciwpdj 2 dzd M O
Mmd zzzogdOsH tshdzs o Odz dz0 y 9 @ Q RdgizfHiydEdh{@Riz(>d
l Odz' H j160dH G dpd] M PBHNds o&Delf tod ¢ SdRBdzOIs dzts2 Is,
CfsCMdHdese Odzdd By s BHoOLE ditiesd o " onts1ldz d3J s O
ndzstelf | tots € f2Ced) MikHERCRBA) f totsls j S Oj s toj e dtsm
5B tc OL tsodCdis]] taflsjodld? Ols € tsjlsas tc Ctu[Hde | & § tcOx Iz
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B j dzL i ji tizts C f)'d dAB)SS SOl 0Bzt IzAs' 142 to j o joH § ok
¢ Bdzj ydz' § IWREHFQ Biso SHGI CHM( B)- 250

CHO

OAc

PPh; K,CO;
- COOMe + .
CH;CN, rt,
30 4.

929 R

100
CH,S0,CI
R = H, Me, Cl BN |

Q/L_i
7

0 (6]
R 98, 104
4D j a0 2

o yd Isd aziSdfthpdrsgsee v sHiE e e MGdO s © Mls to 5 d;
LYWW iSkdgo des B Bt HEBQRECE] dzd H j dzse ' B fetsd L |
23 ) dzt€l67) , S Btsjs@dzd otepdsoivO o 3t H j L4 Istplsdtjdgs o
¢ dMmazKley) Gndz' HJ ¢ dogaasde Y tod ikfiig@®le @did Isd ud
mMdMmisj 3" , GtojHMisOo dzvy § QL d dfiB®dgE dz€ 1S g5t dizi ¢
stskzztsdi o IsjyddddSCOyiQgsy § &HQ id @Dl (i
oL dzg flties g L § BOdg] dzs§ d tdd HOYE@ Ols  dzO Bt d vs,d R
bidzse d W % dzdf e © B Jf Gi>J 21BEED)].

(¢}

(0] (PPh3);RhCl
)k 2-aMUHOIUPUINH =~ SH
OH + B
& R H PhMe, 100 °C, 3 u. /

o)
105 100, 106 HC 0]

R = C¢Hs, 4-OMe-CgH, 4-F-CgH, 4-F3C-C¢H, 107

dnJ A0 2
t OB @tsmeovimddd®j L 2 d  dupdnisiag Isi s iofiatfdats fr Is
cdBtdHdz ~ Mg dd gpaddda ddadH Od & tzic-aEiz)
sdetso rWRc O i3] dels Od dztsH j AUfld-8  fda] t [d3d HZL digy-dz
tsC Mts B WSIKOfAREEHMc OL dzd ydz@ d3d O te® dizgOls@ag@den ¢ d «
106 18 f tetso SH q dzsf!  feacdlz S hoflaf fy datg ddad @ et d it & i,
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C Ols Odzq IE § 5 jidg QUi§ B)d6 0 Is  ZOHATPS v  § te sl jj B-® dzO
Yyomtse , o '~ExHs tayjidE] A dRdzj-(deds J dadsdsd H @4 )z
3-0tc d dzd H j-BEY tcd2E9) ) s i) s BRBEYEE M ° 2980

@[M @ {
N
N /
TEN
11}11 3 N o f0)
100, 106, 108 NH 19

R = 345-(OCH, ) 4-OCH; 4-Br, 4-Cl, 2-0CH 3-CH, 4-0Ac, 3-Br, 2-CI
4o jdgo 2

J OdzO dzts ¢ d Y dz' B L Qrofiplitso JqBAHOY d6 jsdf dztf 58 4 d t
CdmizElY) d OtesdB3OIsd yd M d 100 BOdz'108 j1EL df Hstezlz U3 dz
Otc d dzep# fa2W IsZxfizi)df R2@H)-tetz 112) ( M- j @& 3-(4
[ ¢ Md B j)e(ddOitdcGafgtl to-2(38)-ts dz feswedd
L dzOydlsj dz' dgzs fteslsdo so s Odzd Is j dz' dzling o
vittof 5 MOo dzj ded ¥ Mt fls GomOdtafdzdds § toj §f Ote

—/-
ACzO
COOH + |
Et;N

o

R = 4-Br; 4-Cl; 4-CF3, 2-NO, 4-CH; 4-F, 3-NO, 4-OCH;_ H, 4-N(CHs),
HnJ 09O 2

ute J-Bsiz Is  dzn (] JIsogddziz i 2rftai) dgf§ dndf (L), MtH ey O
Cto] d3dzd 2 ts tdzes Owdad " 818 to-p R Is o dzH O3 Isiaf*czéh) & b iz
(TBS), W o dz¥ jslsifigad d3 d L fridzetiplsoE Chls B d5 Hod d3 O )y d
Odz' Hy cdH OB 10 114, int ts dz@ df d Setid] JoaPdf dzd MW jzde-O dz
2(3H)-s5dzt$98,115) M o & s 5HMMUKHG JoO £~ AEdH d d
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Moftcsg B @OL 59 Odzd Jnd3 of thBeEH J1si2]s ©ls 68k mls + &

32



/ \ 0 /
OTBS + )k — 0
0 R R, O
113 100, 114 98, 115

Venosus: 1) Ry =Ph, R, =H, DCM, Et;N, 22 °C, 4 u. 2) R; = Ph, R, = Me, DCE, Et;N, 80 °C, 16 u.

40 j 6o
{ Odzjj dz20 COWjHte] BBEOdRIYjMSB2 d BJ
Yyjtedey " jofafde desso sH  dzd fiy dimMdj Hse Od

Otcd dzdgfjHiigF ez = f totsd L o-K3y His BERY BA@AEB) o SHC
Ml OnfdEIs § dgdzn | deBREMNAE(Bz)-5 dzs(d16) MO s BOIS d U4 M
Odz' HJj ¢ 08 QIizdL17 ( M~ BHZE@I-72], Ctslststerojo sH @ dzf fn-
e O ydd [ dn~ OUddz MfdREPEDO, 5 QW PEE @ Y J
o OCy dadglz ¢ dzj sW d dz' dz' [BF7].teJ OG J dzls O3

116 100, 111, 117

94,98, 104, 118

R = CgHs. 4-CH;-CgH, 4-OCH;-CgH, 4-C1-CgH,
R, = H, 4-Cl, 2,4-(Cl), 2-NO, 3-NO, 4-NO,
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134-[C -7 e s d@jSdPteB Odzr H j ¢ d @N-yd d

dzz € dzj sW d dz' dz" 3 tej OG J dzls Od3qd
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Mz dzr » Bdtsdseduyud MSd Oftste@ode Gdz G dzj § 2 ¢
4-[ CRm o3 dRtcB OdZ! (B7) HY v toj] OLdids sff dzts te d
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O B3q-dBkh 1o 5 of3, 4l L 5§ f@sLthm de121), HOdz dzj 2h Ow |
Cslsste' 7 dLB' SCd feadoasstdis dzetdd das © OL
(H d Od3d dzts J%j tdslBz vy 15 @4123) ( )~ j3qOF § OC g § wzs YO

B MCBd 6 § shdiddody timsiEdd d 7 Ol
GdHteC Md dzO dfd@zOls i o ¢ tste@ Girgis dzlzd@(d3 Mls ¢3s § dzt
~ o fd fy&Jod

0 NOH \
CHO NH,OH, NaOH N
R, NH,OH, HCI NH,OH, NaQ
EtOH, HZO
k2 X Ry 121
3 67,119

EtOH NHZOH NaOH
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