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B delzls o MY CBiszj uasc s s H 26 Is @ dzlszOdeff & dadz dgw
fteddsjmj2, Cobste' ] Bsekls Mol jlsMmisatse Ols! {1

ftesdLotBHdSE Isdsd@isydjodde . vd3jde M jdedj Hotbe j2dBj «
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4o j 430

X Ph Ph
<N> 107 pen oM _s oM _s
PhNCS HCI, H,O (pH 1-2 TonbKo B crnyyae 38
KKNHz'ZHCI ﬁ’gs 20 (PH 1-2) ;{:/ ,:f
NaOH, Py, H,0 (pH 9-10) N A, 1vac
CO,H
z 40°C, 25 munyT X N\//\x 12, 51%
32, X = CH,0OCHy; 38, X = CH,OCHy;
' 35-37 ' 2OCH,;
33, X = (CH,)y; 39, X = (CHy)y;
34, X = (CH,)3; 40, X = (CHy)3;

{t OLtcOB slsOdzdzr 2 2@z ity F deis # tcdedzd dgy dz  H dzW
30tcepdzj Isd dzd H | dzls  st2PHPAlzIE B8 G detlz® 5) . 1T dzs fsCOL
dLslsdsydOdzOlstse M 1 dzj SstesdetsH sdestedz” d3d L Od3d Mls
ftoesHEZSCIsT sBtcOL 28 Isfw ) Btsdzj j 0" Ms¢ d d3d
4dzd stetsW j dzd dzd L BIsd By OdzOIsO ftedotsHdIls ¢ tolsC O
sfmikh j Mise dIs ted OC yds M ydSatsejSmdddL slsdsyo
Mtstslseo jIsMisozs h j et 3 AFedzdlsi jj Adzlsyd its ¢ laffiy ddsBIsosM~dzOts § O €

4 J B30

o)
[ ] 1) NaOH, Py, H,O (pH 9-10), R
. N
N 40°C, 25 MUHYT (@] \/43
NH

NH,*2HCI + RNCS
2) HCI, H,0O (pH 1-2), A, 1 vac
CO,H

12, R = Ph, 51%; 13, R = 2-FCgH,, 73%;
32 14, R = 2-CICgH,, 66%; 15, R = 3-MeCgHy, 68%;

16, R = 3-MeOCgH,, 69%; 17, R = 4-FCgH,, 68%;

18, R = 4-C|CGH4, 60%; 19, R = 4-MeOCGH4, 90%,

20, R = 2,6-Me,CgH3, 51%%*; 21, R = 3-Cl,4-FCgHj, 56%;

41, R = 4-NO,CgHy, 26%; 42, R = uuknorekcun-, 0%
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Isted { Is d dfPERH WiaPd& dzd O d BtsH j 2 Plsjafizffllsd dgd d IstsL d dzd t
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N R-X N
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H R
5 6-11

v OB dzdy®dzit yN-dz@ gz " v SeegigrIsod dzd H J dz@ d H O dzls s dzts @ .

ftcsH I R Edzse dw 6 ©OSydgq o ntSH,
Ac20 (11 S)oNEtz (14 $)oDMAP (S O)ls
6 Ac 95
CHCls, r.t.
CICOOEt(1+ $)aNEt(14 $)oDMAP (S O)ls
7 COOEt 88
CHCl3, r.t.
TsCl(11 S)oNEt3(11 C)oDMAP (€ O)ls
8 Ts 80
CHCls, r.t.
BocO (14 C)oNEt(1t C)pDMAP (€ O)ls
9 Boc 94
CHCl3, r.t.
10 Bn BnCl (14 €)pKoCOz (31 €)pMeCN, tt. 95
PhNCO(1.51 S)oNEt(11 S)oDMAP (S O)ls
11 CONHPh 94
CHCl3, r.t.
PhNCS(31 C)oNEts(11 C)oDMAP ( € Ols
43 CSNHPh 0
CHCls, e
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Tt stedsy o Isjyjddi 24 yOmse f tsdEd st fiLOEd
Weft MmishpEl @S ysRendaiE n . 1 ofmj2 odHddBshisd, t
cOL dztsy J dedW By IsdozdH J ded B H OL sdzsdetse tsB ZMdzise dzj
sqtsc dHOtRNBda@d 2 j Isw B Sdzfg § dzjisilef digr 2 C slstster 2 dz
6jOCydd fdmtiHCGHa"L g5 Ho 52 dzts?
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oL By desMis! oo jHjdedw L Odj BHCHI® J*dzjf? of tiplsiz S tsip
[ 5B dzOtelz )  dz( , ylsts ftod o 5CYH Bt OGS 6 AR oc ( |
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ftsHIso jtey HOjIsfqw L dOygfedv B j SbtedOr o ftosHEZS Istso
Uyd S dzst j dzls On d § d3t@dy . ( ffdisy dmsO LfHigijda f s dzts)olsflsi O, BhigestsizC
COdtsc jfde@®d&G S O] tsts dgjj el ls 5 Wdzs | H § B © Quis s4¢4,@kd Mo ) dzlz y
oL OJddiH 2 Mise F'B & d© dgislishyletsdigfifis © Odzd 2 dzj s s2 yd
44 sy jIs BT Is! T Hjdzjdz d1L tej OC ydesdzdzs?2 mMd3j md
HlsiolClsztcO MWALjmHdsdajjdapvi O Imv e [y s SistedMC s dd ¢
nOLOS s todifpls degds Gils j toj sls s d2HBr ¢ fotztfdf ts s &zOMmis d 4
3.92 d3. H.

4o j &8O
2 P P
Ph N o N._O R N._0O
o N0 Hal, o= F NEt, | o= F ~H o< T
Y — NH T =N - NH
NH  CHCls, rt. /
Hal
Hal Hal Hal
5
44, Hal = Br; 46, 47 22, Hal = Br, 98%;

45, Hal = | 23, Hal = 1, 93%

1 dL € Ow MilsOB  dz' dztsMg,Is45 B H j s d dBirdiEgf' 2 Mz® dzd dz® |
fsHe dy dzse 5 JOhiBis@OBHRE j tesyd ¢ dzO, Ylsts ftodo tst
1 dzd d3d dzd teds® A2 ¢ dzt©o s A st hHe O 9 dzj dzd44 j ENSL¥L] @ d jsdyf dzds d
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BMN Is! i sdzlz yJ dz' dzj { sftcj HMise j dz€izt¥ dd LB ted3MHBOJ dad H g3
z i dzts gudrvjndp© 9

4 n J 830

& N0
N O BI’Z 0 NEt3
o=<"p° . o< NE.
N, CHClj, r.t. R CHCl3, A
R Br
Br
6,7

48, R = COMe, 95%;
49, R = COOEt, 96%

RMY sdz' L sB-Ddefpmiz¢ yd ded g is® dismf € yd ded dsd 1 O )
COkSE | dzdieks h dn Ocj delstso DY wafjoCEHyfllsl S fadw{GILOR os@
Mg tewyy ddscts (5&qHs | HO dgzged "$ ¢ Odzsc j dzdBj Is  dzd H
MRjHP | Oddr 2 tw©jLkd SOl ModHjljd Mokjlk o
ftedmtsy Hddzd dzad§ ¢  BISYdadsHijCa@jdst Ougstisididzlz §f o ts 34 3 k2
stej lsqydz 7 50461 d Hds®® d dzd L s Odzdz’ R dzj § SH j dzv dzdz
sl sEOLMEEIE ™ &ZO 1§ SHisw @ ddHEdOIM] j CstsMC s
9d dzdyddei ~ddidud ME GHRHalipH & d cffeizlz YOty ZIMsIg t8 2 dzg dzdr Y
Messlse jlsMisokzjls MdecdOd M 42d &d g5 MS d o5 IsipreadC €D S
53 d ¢ zOdz Ols sdPls tf irEEBD cokf ' OB & H.O4.sMw ¢

4 n j RO
qéN—Hal o P
N N

h
\ 0 0]
o= F° ° o= o
NH NH NH
H,SO, (kat.), MeOH, 0°C +

Hai Hai OMe

P

° 50, 51 52, Hal = CI, 69%;
53, Hal = Br, 74%

] tbddudj 6 ddMOusapiuios of to0d dtsH j 2 mise dd M
SBLOL k] s5Afiaftr EGls o HSHID . 9 % ( o ) 2 dzch LM Is ¢
COdztsc j dedtetso Odzd © I thE DD dizdf s fian) [soC dolfspirr | dgAsNIHd3
WteOCE B dzlsO o bkfmdseadwi tjoOSydd.

4 | 0O
P s
o N\fs Bry o?:ﬁ
:}NH CHCI3, 0°C /
Br
5 54, 9%
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tej OCydd-ozef ezj O G 5 dzdlsj tc QU UBR@IHE A3 JBlS tdadd Sfrixfdsizls |
OQhdzd H j dzso ' | P2 8Hd f BisdL p SH A" » BSYS HBdeeizj dzfh O d)
Ot s BOIs d Wid HPBEH A PBP 12

4 n J #HRO
= N
o N0 Ho  NH, O OF°
i\f + ACHO ———— )N
NH EtOH, H,0, A
Ar
24, Ar = 4-FCgH,, 20%
oc AN _ KOH, EtOH _ KOH, EtOH EtOH N%S
NH
1NH NH 2) HCI, H,0 Y
Ar
56 57

25, Ar = 4-MeOCgH,, 63%
JJHOdssdde ) IsjlstcOCOHGH ™y dedzs B r dzg s Hydptzls(j L ( t
stcdL Odgd h v dedz" = 5784 | s dzlf tgflzdeblzs8 dzOBRd tOdzj 4 .
Cdfwyjddy Bjlsddaif] decgr BLBEHR]BASEO d Bkedllsd
ftcdotsHdls € tsBtcOL 26 Mpdzedrsts HisiF m/J3dBPHEEY BtotsdBBdtotse
dsHftesEcWBHAdg ]~ Y] bkEfffdzscedwns BM dzs o' Hj dzj éets M
M jSCbtesMEsfdd (st dif Btkdfhisd Mot OH O Is

- j H3O

ph‘ F’q Pq
N\fO Br, (3 akB.), NEt3 (3 akB.) N_ _O

N (0]
K wn Ol - © \Ni
CHClj, A
/ 3 . //
r

I Br

5 23 26, 73% (43 5); 48% (13 23)

] mazz yoO4 stedL Od3d N v duizteg ©® C yddyd H @)L SEiAsEZBS 03
nZstesW stcd3y fsls COJIs M SBKOL 9 Odzd 37¢8 ~FMHEH AJ O
CedWdekztcOydwy Colststesets B dzO EMisOdzts oNDESXED ¢ 5
B YHE totflORBOERP d3] " | dedzse s Ote s dz30O s iRy fgedig) cdiEs s O3
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o \/&O Bry (3 akB.), NEt3 (3 9kB.) O \f

Vi NH CHCl3, A . 4
- F
24 27, 53%
RABBJHOL tsdzts dz’ , MsH j o O G=N Mo ¢ L &y d&k dzd A5 I

GJ Isd tetsyd Sdizlz i wlalzdp | OF 185 § O 3O deelzh gBdHdzOO ¢ j teo 52 M
Cdi3dzd eud M d MsgMisbfafc Jfvisddd M EMHOddd-d
fsdzizyj dzdz’ § J6BJ6L ® 1o tsazt dizcftc joOC QO I dlslsdec O fy W1
SBGOL s hinfsRg iy  stedW j dzd W MW ddz@ d Mmsslse jsfise
d B @2d63slsydh Odzd ©lIs Isted W Jf dededzt tefig Wnds dafsitile @ d2@dfQ 2

g4 o j 5O
Ph
: o ,Ph o ,Ph
HN (COC|)2 N ArN3q PPh3 N
/\:X - >:X >:X
Hl}l MeCN, A g N opTo-keunorn, A Ar—N/ N,
Ph Ph Ph
55, 55 60, X = O, 89%: 62, X = O, Ar = 4-NO,CgH, 76%;

61, X =S, 82% 63, X =S, Ar = Ph, 70%

s OCdds tBOL tsd3, 2O fjtwotsdz {IsOf tSQY tsis T
MHj ey O  OBN(YLdzdz" jdzj f OB("1Y dgdeh PL 5z iz@ & 3 dzls '
LCLsYyd S dzd yj €SP s jHfteyOdzd@ts8) " Hoe 52 dzgs?2  few Lt s, ¢
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3.2. 1L Od dskdjHOhm ksa2Bigzse d 5 dz0 id

3.2.1. t40O0Cydod6 PRF29O L sddast | dzls OH d | dzt
vipdzse W tcJ OSOulzf WH j 1 @ dz' Hf G3cff KO IH tg diAs dzts © 7 - ftots
yd< dztsy j dzls @H dizj siffislalkf dsd L d tets 0 O dzO dzO ftod d3d 5. a3.
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tej OCydd. [fIsd &3O0dz: dz" d3 s < 8Lt ¢ 5 d fipffLtsdz! 9 S C
Cdfwydddd o nzctetsW sted3y B J dzo tsdrjd,&3) B3g Gz Hztzdzy
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69a+®b | O Ph CHzPh 100:0 107
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ftejfwisise d2 ¢ 5 dzts 1 CLBYdS dzd yj M¢ ts2 Ho B2 dzts:
Yydeazsf j delsOH d J dzO 69 de §IH O disistesHjdEOid o d3d Y Ji ois) - tdsla
L O3 fylsALlCO@Ef Ts, Boc, CONHPh f to t1Qjdzts d3j dzj j Mg dzj € Is d o dzt
N(1)dzi L Od3d h v dzdz" A3 % d w@cgsfgfdztlsPIsr dBsckzls Mo dH | Is
sscts, Yylsts 1 dzj € Istotsdadz WOoCIstster LOdJ MisdIlsj dz
My smse detsiils! HdJj detsW ddzO, yjd3 Mmisj tefdag ik bkd)d
Cibjtyds dzO dzO0 ftetslsy ¢ Odzed d toj OCydd 1OCyJ
dB3dHOL Wigs ez@ dztstodz’ d3 B j dzL d dz! & 1R) W 4c'O% &3y 'dzls 15 fR3dzif 4ot
fMih jMmlse j dzdes f OH O Is, d B tc@llinjds @8 dzdegjlr' 2 sH d dz

ltcd o0tk' qeso Odzgdd 1 SLBYdS ddyj MSsets Olstdko
f sdzsy C@JOd dz§) t©j OC ydq¢dz'rHfjde Of eslsj COJls M O
Misd tod sMd dzj € Isd o dtsdyfis 'HEO dfdas @B Ay O tsB tc UJED. @ G2 OW {f
Nd M dgflss'd o tizgj OC wpddf' Hpj e fp@OB dz8 H Of Isfw 7H/EzM  Isd
COL de" i3 L Od3j Misdlsj BRI 1 &8 §igzsy pded dssMisd, 1 o
LOd3j MisdlIsj dzj 2 62  N@=Yjlsdedetsyd ¢ dzO MdzOB 5 o dzd W &
M smsB detsMmils! HJj desW d dzO.

Vo jdzdud ddi Mbjtedud MCCGE My Ly q W lstyldsedcd2d H § tzd
Hisdzy dets L OlstelzH dgv Is fl4aaX-1g ¢f ¢ Grtet] b d frdsid 1Sz dzd W .
GOdztsG j dzd3j Is d dzd H2R d28 dej @dzls/tledzdz’ls M yd S dztsy j dals OH d |
NY sk ffdets o dsW Ante O o tafp tizd £ o &HIEA 1&d Mdzz € P P yhts v d daj
22,23¢c20S tcOlsdz" d3 d L B rflactdts d§ dHf o' fpitiplshd] daseiag OL 28 Isfipw  Is
LC B sdRI7e8Mn kdj o dede” d3(h Roj rdPs MG Y J CscOR M H
77, 78HkBdZjls o BXOMIS] SCtdks 4. B. G.EOLNo O D
ftesmistcOdzMmlis o j dzdzts § tc CHBI ¢ @it Mo dzdzip to Beddlf jfdzts 0 Sids C
fsLotdzY jIs BHddtsL dzgOydets ff tsH B af jozef Hiafs OzR AP R HIs Iz tc 2

=) (O]

o N
Hal \/ \FO

N - A
(o) /V/O @ OpTO-KCUnon,
+ NH

4

Hal

77, Hal = Br, 64%;
22,23 78, Hal =1, 37%

RABJHOL RABSPB 29MsH j ey O dj o MmMeatsj?2 MbtckzCIskte
fted Hots2de GeN gL W , 9 OdOdzsedydz » EMmdzse dw-
ftoesHEZSCIsT yqds dzsti @ fjts jou d tipglzglzd 5o r 7 C sdzdH g ko OR
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My SbtesmMisfdd tj OSydtdade = MBI MI2) . 1 Ijn .
GdHOdzIs R 22O A3t j IstcOL O3 MYy dedz" di3d HeBQ BPBRBE8u=u Mo

4 n j H8O
R Ry Ph
N
0 X o=N_—0 0N =X @
,3: nnm 'K mnm XN\F
/ B / Ar—N/ \Ph opTo-Kcunon, A
RQ R2
24, X = O, R = H, Ar = 4-FCgHy; 26, R, = Ph, R, =Br; 28, X = 0O, Ar = 4-NO,CgHy;
25, X =S, R =Ph, Ar = 4-MeOCgH, 27,Ry=H,R,;=4-FCgH,; 29,X=S,Ar=Ph

[ Odzde" § o] fBezisBPBY HO® s o Gyisdgugid W9 OF€ o Bzd ji OC
fetslsj COdedj tjOSyfJedydS dzsftedmtsj Hddz

3.2. 2. td OSydd d3d 54348 A5 18182 OL ts dzts dzts o
1.3ydS dztse j SMOHd j dats o3

] s Is dzd usdsd oLOJdABsHJ2Mises W ig] yd¢ dzts g
588 sddzdH j dzd Bd H OL sdzsdgse ) RBAdHEI] §@&Oskdsd £dedsd H
Cdfwyjdedd o -Bte@bBtziziz ffL 20sC s HJJ dso . J z
B dzlz yJ dzd v ftcd dzOcte] o ) B g HzO telzip dipeC=] L & 4 B € t
13yd S esc j CHMBB EPdzB®o Odzdy Yj dzjotsets fosHESISO B
Maajser 7 ¢ sdduyjldsdEORidzOdsd B d¢ZO L Zyj dzO oEBO, Bis Y
AClsd 2Bl SOyjfsej Cddffdkbiseflzc B JHOIsOdzdL Jtetso Ols:
¢ dz' HjteO MEAY PALSIGAJIB-20MH o § dats 3

17 dzts 5B dzOtclzy § dats, Y BRskLO  diS talefshipiz) I HrjBpr il tzts
ttOL &ZOcOjIsmw, d vy dzj o' j-¢ df'teHsjHiz@ Isdzj tdtg EARSIcfitpfz 145 figRs
AClzlsOC Y j ftosdmMrHddis t©0OL sy jddj HJdj 2O, Skt
i Md, BH&ZOCE Tdhhdisetgds UBtetsH Iz Cds'™Hufjj M tzs @ity dzd
Cdfwhd?2 tcOMmlsobwte CHjdnjdatstsY o d tes dirfriz@sHidet et 1+ CZnld @ O dz
ydSdazsce j SMOHd | dz dzj alfy bskxftiagdz j alzc hin @Dl s (off defig{ d350z0 ¢ to
dzts o Isjn  isid sxfigfdatOetsSy 16 d 18209 L Od d3tsH j 2 Misea d o O«
Hj detsdgsB hOL tso Oded § &3 Md3d Md  H d OfPBaj8Ea] ds Bh-B8boiz'o~
Metslsdatsh j dad(dut m RO L 619t ' jdzde OL Hp'ddlzj IstsH sz € sdztsd
nlesBOIBEtOW dd

gilstsdls tsils i3jfislsfjldpi,dzj Qis o dztsfglz " jtdnjlsZjvirdetO o d i d Is
LO®R] Misdlsj dzj 2 N3) Izt CuinttBefsld, dif 86 d 1820, © I OC Y |
Csdzdyj Mlsoa © dinh.tsdzad L If jedgpe s ME DEPzdp OBBESBO Yy j dzj
ftesHES ks  dzj S 5,0z © foH § fydadsy Gt @ deC stsj ded v o

63



tCOL dztsy § dzdf' SHH dH JOMEdEEr [ ¢ MO, @nlz & ¢ to teidy lsi
SBtOL 5o Odzd W Iz df jteds' HIZQ AR ' BOdz! dzf 8 5C OL Ocdztziiz o d M
Csdzdyjmsoj BHdsets 1 CoadoOdzj dzlsO fts tsilsdetsh j daed ®

t OL dzd ydz' j toj L Zdz 2@)s ¢ dtisjd @RI Sicdd)j HIB2ZIS S d dzO
15, 16, 18209 f tod Zelidstodflzfls B Is! Mo wZnR&zOS MB tsgzilkj
Cdzslso [+ 5dMO ) ddilzh jMise j dzdets Slisdstsdi df dizd @izt dzth
9 Otc! distse Odzd j O YR ¢ sigg dAOdets( o &Y §ls  sdes s ).
HdjdsWdaz0 ] Cdmdslsts?2 [ 5 dMmo.

4o j HRO

Ar ,?\r Ar

I [e) N (0] lil
N X
o) X kucnota Jlbtonca (1 akB.) X X XY
;/? + © > /v/ 1

2 +
Tt A
2

5,12, 13, 15, X = 0, kucnota Jlbtouca = AlCls; 79a-86a (3k30-) 79b-86b (aHgo-)
16, 18-20 X =S, kucnota Jlbtonca = Znl,

v OB dzd yq 430¢ y d¢f dz'r v jeds @b dzd H j dzd BH H O 1 B izt @S g
10l B S dzsc j SMOH( j dzs

f ceH b X Ar CqMas0 [0 R&m%w| o ol
7% +7% | O Ph AICTs 10 0

Znl 0 0
80a +80b | S Ph Znl, 54 19
8la+8lb | S | 2-FCeHa Znlz 44 15
82a+82b | S | 3-MeCeHa Znlz 60 25
83a+83b| S | 3MeOGsH, Znl, 51 21
84a+84b | S | 4-CICeHa Znl, 55 20
85a +85b | S | 4-MeOGsHa Znl, 50 19
86a +86b | S | 2,6MexCoHs Znl, 44 15

slstkClkicO fsHkClktss t8jO0Cydd fl yds dscjc!
fMtsd H dvdgadgd Is sH 5 df dejudd) dzls Ote dzOW W yj 2 € O d. B € izt MIOQ &
Ho J dtsdz CPezH ) fidesdy)dedez] s tsRSH dz' B d B d3d ¥ dgd
b cOc ks ZsBEOL- e dgzizr 8 yd € dz.
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[ sdzj SEdzv tdzO8Baf sz C sz tc® Mis

sO¢ d o MizEyoOJ OHHEZCIStse oL OPHFEA # 2 MHiFOJ L €
dL sd3j Ghadp daftstsHzCIsT  to] Ofdg'dH ] tg @ dzkjinsdd dzd H J2jzls d s
13,1516d 1820 ydSE dzse j S MOHdJ detsdy dstsy dzs e OL dzd yd Is
ftoslstsdzso CH=CHi devtc adffifdztso dz" = f tesHEkzCIsse 1 Isd
6346 . 62 3. H). (o HWEC) dBzdz sdf dzj Istse , O Hdh&v dd dz
L Issets WAdD@BdlZF dzlOE Ismw o6 . A88dzA@H IsYl 6(.93 OCD C |

3.2.3. i3j8Yddddzd BefHjRI-2tgzsAz533) Isd dzB Z1s OH d J C

lLOddisH j2Mise d j57d AePUID L F5,0BBgeis  dzB ZI1s OH d j dets dg  Is
COOdzdL © Hj2Madjdd SdMmdztsls [ ! 8 d MQAICH  disgp J Is
(#nJ B30V @Odzd YO d&As) tsB dzOtelzy § dzts, AClsstg OSydwm B dz
GJlsjesyHddfdafslsj COjls fm Ekd3j te] dzdis ed€ifdzde’ ds BRI S
90.

4 n J 2RO

Ar
(@)

Ar
| I
N N
o) X kucnota Jlbtonca (1 akB.) X
N\}¢ + I ;}7
- CHCI3 A ‘R

3

5-7, 11-21
X = 0, kucnorta Jlbtouca = AlCls;
X =S, kucnorta Jlblonca = Znl, 87-100
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v OB dzd YO B4 O0Sydd-¢ dzyHfjite @PIs bdzd H § ded BB H OL tsd
2 8 Bj lsq dzB 2Is OH d j dats o3

ftetsH I X Ar R CdMmMzslsO [ (o' o tSH

g7 o Ph H AICl3 47

Znlz 0
88 @) Ph Ac AICl3 44
89 O Ph COOEt AICl3 33
90 @) Ph CONHPh AICl3 29
o1 s Bh H AICl3 45

Znlz 92
92 S 2-FCsHa H Znl 84
93 S 2-ClCgH4 H Znl 71
94 S 3-MeCeHa H Znlz 85
95 S | 3-MeOGsH4 H Znl 79
96 S 4-FCsH4 H Znl 74
97 S 4-CICeH4 H Znl; 82
98 S | 4-MeOGsH4 H Znl; 88
99 S | 2,6MexCsH3 H Znl 68
100 S | 3-Cl,4-FCsHs H Znl; 81

*yjdzjots] MjHddzj dzdj BBOLEZjlsMw o odH]j dzj tOL H j dzd
Bsy dzs tslsH j dzdIs! s sSMisOdz! dzf » fesHizSIStse ] OSydd ¢
tOMmMmudls’ o OdzfifMc [fits MmOjdsss e Mdsj Md YesHEZCISO d. dMasH

vOC i, €C€0¢ d ydqdspég ddp@is @i dzj dz2np 8z detdtd)
toj Ocdtelkzjls M [SdB2drH OEAsts @udA®a@dzd § &3 Y d @=L M
o' MsCddBd o' RtsH O, dists Hidg dej ORAAQalzty dsO dfyf . € dfl fiydiatsts
fjdjClsdodets? SCsSteHddOYydj2 Cdmdslsr [!1sdmo
1 2OUdIsd dz' detsd ke j dzd ud dz@lf tod rLtHARIAARId B & dzf O dalis d 6
Bsydls B'Is! MmowL Odgs fytcDdsgztizy | gzded | g HEzBtc G gla d H
[+ dMmO.

3.2. 4. 1Bj GYddd bz dE2ALEd8dATP L 5§ o] dzts B
10 fteddd tejdBd 1dOf it dzQJ d2O tj s dzi-§ tzed B gz @

)] qaiqHOL % A2SHOKE d 19 1 dzs  § 56 OF 'O UafsodoH Q84S B § dzO

T St YiE GOl d &5 dLBT SCEd HE 4GSl fifdakiipddy@yids
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sSBcOL SafwdeHszDI8 @) orf asHsSAE 70% d MdzjHtser d3 €t
tcj 6 ddLiBlG] tt@dzOdztsc d ydz' = EkMmdztse d12,R1418 dl& d A& B dzls ts
Antstetsh ddsd or AnsHOMR BB teOL ketjlss d dzff o BB e R ) d
10he Mstlsds" jfdsl di BRZAGT (MY Jj CbesMS sy dd( &3 PGYC
21, vOBdkZdJYyO 5)

4 J B0
,?\r
N/V/X . = kucnorta Jlbtouca (1 akB.)
NH CHCI3 A
4
5, 12, 14-16, X = 0O, kucnorta Jlblouca = AlCls;
18, 19 X = S, kucniora NMbiovca = Znl, 101a-107a (napa-) 101b-107b (meTa-)

v OB &z Yy § OF Y d-¢f dz'r Hf jedtls SMsapdzd H | dzd 3§ H QL 4 EIs8ifts o
19 L] dsd

ftotsH k2| X Ar CdmMizsls© | f O O2 (9" APA
101la + 101b O Ph AICI 3 >0955 | 70(>955)
102a + 102b| S Ph Znlz 87:13 82(87:13
103a + 103b S 2-ClCgHa Znl, 87:13 61 (94:6)
104a + 104b| S 3-MeCeH4 Znlz 87:13 64 (89:11)
105a + 105b] S | 3-MeOGsH4 Znlz 87:13 76 (90:10)
106a + 106b| S 4-ClICgH4 Znl 87:13 68(87:13
107a + 107 S | 4-MeOGsHa Znl; 87:13 | 71(80:20)

AMfts HOWEI B MY jCktcd toj OB Gisdedztm Az g M .dzj dzdats 2
d dRddestcdzsctt HESBROBOEZCOL Odes Mstsisdatsh jdzadj dL sd3j tot

wistots j dad tcjedtsdL s3] tetso B "HEE HMBES @I @ dzts
My dShtesmMisfdd doO 104ddic d Ml B YStnts dtsisd, ¢
Bjlsddsotsets foslssdzO o h jflsi qdefsddsmdd e B @jlghnw fi
CtestindiC © © HMMBLS Istsjso jlsflse j dzdzsets L © o dyd dzOdz
fotslssdzO ) yQ lste gtsdgzdOedpH dff tetsyd € dzj
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.. F20

r40

X .
. ' : o 150
R S E . ’ ‘ : e o [60
.o ) . 70

r80

o N\?S o) N\?S . _ Lo ‘ e
NH + NH - . o 100

| : . 7 r110

3 .. . . LT 120

= --ii*" , o . . t‘.-.%o

H ] . [140
OCHOBHOM MWHOPHBIN : . [ 150
pernousomep pernousomep oo . : L 160
' ‘ ‘ ‘ . F170
i - : B B [ 180

ppm

75 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 25 2.0
ppm

t dMH"EHMBCC [t MY j Clste Mdsjlbyadlips j v d dzj dzd 2

sy deder ] tjLbdr sOT AGlF s dels sl s dsy W j <€
COkOdkdL Ol oL OddsH R Misowdj dzts o0 dztsiS Is d oz
Bd Isd dzd H § dzd d3d @20y TesoEizzABdfds @) d H O dgtf St Eals 45 bz sStesh d d
9" nsHOB] f dazkzydls’' dmpfddHtes ydpgingOj doffdgr i3  dzd § ¢
COS OMOA] .

3.2.5. B3JOYtedd j szd 386 2 25axts ¢zts & d W dzj dzdz” di3d
GjljtetsydS deCupddz (ddec HNdatcOdz® d Isd W j dzO)

10 fteddzjtej WkttOdzO B' dZ0O dMMmdzj Hso OZO o L
oMz Ol o tj OC yditctd sy tswfdeddgd dibGAafPs s EORS of
Mz yoj B4 | dsrtcOdz dzj tcj Ocdtctso Odz d) sy Ml
COOdzdL Oste 0. ¢ d Mizts &z BEE@BGPJ(Zn) ftod GHS toj
fMdsi " do Odzad d ©H.CA jtodfls tLots dpdzOIs dets?2 s j B j cOlskztej dd
ftocdosHddzts Issdz? $s5 ¢ BBKOLBo Odeds ff tsdzd Bj o @ dzj
BjlsddzdH j dzd B HOL sdzsdzs s, SHAOSt tod dzj f tesH s
AClzfy fsmdzj Hizs h e i@ @RERY @ISy OHudd st tod s |
10%. [ Odz! dzgj 2h O  wYIlsdBIL Oyd Y tomffoEe fR dzdedOS Wwd c
ftoj Hf BAZOEOdZO 9 Otc! qteso Odzd] Mslsdatsh jdzgdw o Oc
WEtcOd®BIzdn n dzstcdmistsdy dBjIsddzj dzgj HB 99 jHjdHW wo
dmfsdz! LsoOdzdjd3 5  CodoOdzj dzgstse WkteOdzO d 1. 5
ftsor MdulsH oy j dzj o S E0BAHStc S H K Is O
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4o j BRO

Ph
Ph 0w N

0 [{] 0 CH2C|2, r.t. \FO
N + Aaci, + F - X —NH
o NH \_¢
108 5 109a

vsOBdB y@ j OBy o dzf H j dzcTfiy Q¥ dzltaOfiztsf3 .

otejdBY 9" HJ
W EZztcOds| AICI;, 1 ' 9" n KA& %

fndsy d -Adiste O

30 1.0 0 24

35 2.0 0 20

35 3.0 10 18

35 2.0 30 41

10 15 10 49

5 1.5 30 51

5 1.5 60 40

5 1.5 240 32

dgr nsH o GHgpdxjddeE © JHEZOdz! detsdz e dHj Mtsj HJdzj dad Vv .

[ sy des ftoj Hf sdzOG Ols Yylsts g 0S¢ ydqwyw fteslsy €
oL OdhisH DM a §OC tod &zOlstse M W is d 1&g dzddr sz 13 jj Asfij Is
CdMmdztsisr [ 1 5-d 6O dzadzlzDd d3t§ @zo dzfsyp dpcndf v COiRRgsdL) s v o i
d i3q dzdzts 2 1¥0HSd dg) X tslststeOW 1 WW jCIsdodets oL O ditsH
Hj2MlsAdgWdztcOdgtsdisB tc OL 59 OdRHOWEJ i s © kizk ¢f 8% ts 9D dzd W
cit MmYnShteg diagied Mizlsmisolzjls Mmddeedzjls @Bkl d dz dat
sOC Y J Ho O HEkBdzj IsO afL Owklg B dziddzts cHtdk B dgAlsf®alz@ f J € Is
tcd OCydtsdedzts?2 Mmd3d fd IsOC gz msalz A OW H dedyq joftple OEZ o
[drOoUey sBtcOL 2sd dBHrzdz sOIsj] oL OddBsHj2Msadw |
Wistcdg'd H O dzldns dsalgf dzjWClhus®igEs. R L s BT dz dH j dalsd W dydte
OtcOCIsjtodzr A3 Md e dzOdzZOdZ NBIRGZME Misj d3¥ o B dZOMIsd

11

4~ | B30
Ph Ph /A Ph Ph
N ACl; o-_N_o AICI O N0 O N0
3 ,
oMo 2 O 0 o R o
NH N CH,Cly, rt. \\ B
(0]
(0]
5 110
109a, 51% 109b, cnepoBble konnyecTBa
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rdzv ftsHlso jteyHjddY ftojHf sSEZOCOj] @3sEts d3j » O dac
YEzteOdetsd3s B " Ny ¢ dzqd 8 %5 alz0 dzdz’ 2 6, dzjf g POEAS s Bf diz - 2 dzCd3 d dtatiasd
sOkZIstsi3i-tc@ d slgfigzlsmiseo dw  SHo d >y dzts ¢ YW tdfOetisitidaRis § t
B8 dzOtclzy j debtsH JylssL ©d dsBHGOA fifdgias@wH Y O©C yd d Jlifd 04 o
fdzj Hso " 7 C (s uy Grtlgde @k MY J ClswcO o] O®YJ HldzB2 M,
4 | 240

Ph

Ph
| O N
oN_o CH,Cl,, rt. 750
0\ + Ach + F N,
0 N, I N Ac
Ac (@)

108

6 111, cnepoBble KonuyecTsa

l Isjrn Yj EmMdsedwrs tjOCydw f WEktOdatsdzl2B " dzC
dg25. [SOLOdztsfy! ylsts Cedizd k] @sds&gisOdals Sdsdd d3  «
Bsy jls B Is! SB) Whdzd des s h jdade” d3d Mmisj &Ly M6
s nddy dddEyo] &jsdddH J2stetsHeHI<O dasdsd|HizO0IEC d dzd
Brdz 9" Hjdzjdz ) (OEd@ip@s. &P ) dzdL Cd2 185 ftsH
MtecOo dzgj dzd®* M € d fydzts tc 5 H IPBariste y Gs" ey SO dzCiplatsvcLAklz M
0C Yy, s fijods 2dTIESNDIdgdc Z f fiF sHdzse 5 d 2 H O L s dzts dzO

[ Odz! dzgj 2h dJ dfmMmdzj Hise Odad W tej OCyd?2 Od
BjIsddzdH j dzgd BdH OL sdzsdzOdzd § 5C OL Odzd, yYbsts fteslsj !
1 dzj Clstetsdede” = Mots2Mmlse dMrHdses Cjlsj tesOtesdOIls
2-Bpddzsd s j dz2 o ACkdfOsiflcdzd d M Sdif HOEFsHST slapls] s
SBtcOL o Odzgd j &3 f tetsH k€ IsIA6a.0O dzd H tslOdiaf q iz tctisle OdAsf G
L dzj ClstetsdesH-Bilzstbdel Btc@dz o OdzOdzse d ydz" = bkfmdzse dw
OHHES 6] OC UMM [OdrRos darfid4ced dff to d f) Sisdrfisdatsfis]”  dzj' * d-
ofmskzf Ol o 1y OCyde M5 djllefezdH p gzeH Bdelstsd dgteds
dmMrtsHdd cJlsj tetsyd fztizd € 1y g fizks tizts @zt © azgirf by P17 )

v OB dzd y G j7QCRYIFHIO L A2z ftosdL o tsHdz" d3d W EktoOd
ftedmizsAlisld d

dBJHOLEG] Is] tet ftosHEZSIST
Ph Ph 5 Eh )
N oN_o \/;
o 0 4\ o+
E o X NH I A\ NH
108 \ (o) (0]
5
109a, 51% 109b, cnenoBbie KonuyecTsa
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Ph I:|>h
lIDh 0 [{j O N S
o N\ﬁs /)Y Dl K
?NH 0 N NH N\
108 \ o) (0]
12
115a, 25% 115b, cnepoBbie Konu4yecTBa
I|3h
N
(¢} S
7&
NH !\
/ O
108
OMe
25
Bh }?h F|>h
| (6] N 0 (e} N
oo | LD o 7°
s AN NH NH
NH \ d [
112 S
5
116a, 26% 116b, cnegosble KonuyecTsa
Ph
Ph 0 N F|>h
| 0 o _N
© N\/‘9O @\ X l\\l}j + \/90
e) \ NH
NH o [
113 o
5
117a, cnepoBble KonuMyecTsa 117b, 43%
I|3h
N I\
oMo | [y,
NH
114
5

vOCdd3 sBEKOL 53, i3 Is @ dzdzts i glzd Oiptffatedy s dotstiptsda” &3 W
Isd s¥ jfda@slsj C O Is  dzj CO¢  yd¢ azsPid hts Pz dzzdets §s o
ftedMmtsj Hddzj dedj 6 [ dnOL dz¢ Qiddedste Edzde’j d§ dgJ O dzdie
qiw OMyf sfe desfyfleac o BB Odisse j s j esydC dzd yj MS sets W
LOEYH o §tesdsyzy b I§ uyipiftsdsts et O L

32.6. od&zS dazdtetse Odzd j
71a 79a 80a, 80b, 91

lted dMmimdzj Hise Odzd efp dae jHQ G530 oz d glzezé) BISHLDR. "tsdiAss dzC
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BnS - N
nS—¢ o} N-OH - o .

NS + cCl C —_—
“cl andd. cmelueHne Ny ol
126 |
118

o-N

160 + 161, 55 : 45, 97%

89



{sMmizlsMsad] ftsHikzCIlstse GME R H Qrigiftadsw i jsC e
j OCydsddzs? Mmdkj Md) dsyjls Brils! Mowi Odes-Li® jV
ZOddyudw Mftwyy ddzs? { 9 BstcsdzsH sdzastedzgs? cStobkzf o

vOCdd GERGAESHESO HIWWhkL dodedeses Mdsjh do Od
ftod dgj dzgj 20 Hdzv ff tsozde o deew s IsC S S dzsf B M| Hd
d dzdlsteq dzq d3q dzts o C=Cf t C=Bow@Lvddgf ydz' = o &&d H Ofy deidzts @
MfdesfesdL osHd R7 4,d70d 8 @ cAisHgsed Ui MSdj §OLOg
Cdf W dd dsets COLSOMO foLotdvsl CodstsddiEss
fesyj MMO, o twjLbkd kO] Yjeét d&sckls BTl
Codef SteBOydsdedes %Y MsCddsd WhkdeS ydodzOdzdL d wtso O dzd

3.3.2. fgOSHHEdH 0L sdksdzse ) OL dH OC

] tsls dzd ud d s BB®Y sSdEhlso Ostet O8zd U M¢ dJ
MlsOB ddz dz' B MtsjHddzj dedw B Htod destedBOd dzr 7 k&
dqdzH o dHzZOdz! desds o dHJj . 1U67-1ALOIERHAIZ5 B tc @m[df dizls | LO] tqt51 &
Isted &3 teOL dz" d&3d MY sMise O3H j Y. tc JpHlNETLS dz pdatpdz" d3diziz dzC
L CtdidkjteuiMSd HeMiskfd' 7 Oded dzd datvo , S st s fij
SBEOLEZEIS HJOLBddjor j MmMddihd! ad@dd dd by os0dgdgize
OL sl 0. o )78 & daglzizd jf Sz yj dets  d L WJdddedHtcOL d
dzed stetsL qtetseo Odegd W 175 ©F dssifddz®j etctso Odz dL stsL dd
BlzC dzj sW ddz descts L Odsj h j dad W .

d4n i BO 40
1) NaNO,, HCI, H,0, 0°C .
R—=NH, R-N=N=N
2) NaN3’ Hzo, 0°C
162-166 167-171, R = 4-NO,CgH, 4-BrCgHy,
2'N02C6H4, 2-BrC6H4, 2-Py, 80-91%
NaNO, HCI, H,0, 0°C .
Ph—NHNH, Ph—N=N=N
172 173, 40%
NaN3Y MezCO, Hzo + -
Ts—Cl Ts —N=N=N

174 175, 77%

Lfdztse W e OCydd f to d MSs J imYdddiy tiEddyd H OQ LisiessipO
sfisdddL Jqtetse Odz dzO0 totad dgjOsjdzd & PH AR d dabo j dzd y J
tj OCydd fsLosdY jls L dzOydlsj dz' dats -H d lff fi5 Ut tm s
yd S dzstf ted mtsj Hddaj dad v, dzts ftedotsHdl € f OHJ ded®
sted OL S8 dzdo Mz YO Il didEaty wj djo' j fosHES
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fs oMmMd2 od#u @isdIdesydudzdy dMrtSHdSES OLJdHO

tej OCydd.
4ol BO 41
N Frh v
N
0 (0] s - 0 N o Oﬁ/ (@]
HN: 1y, + OZN N=N=N ——> HN S + HN: : _N02
167 N N
1 =N
64a N—N N

Q 176a 176b

s OB dZdyO tod Btsj H d edgddadigits W A dzd dzO L i HOO dz$ 6 i tc s «
LOL dzd ydzg' 7 bkmdse dwa.

Ehdzse dw toj o n tlidGa+l760, % | 176a: 1760
B j dzirts @8H dzj 2 65 68 : 32
BJ dglads dz3 6 86 63 : 37
Is 5 dzlz ts dz, &, 83 57 .43
st d dzsdz, e 0 -

I EmdssWosedsts s Cdiwyj ddv o -disftisdeasdgjdzdaizO to
Br dzd dLEyjded BaAEAdDddEPROdwsmn! , Ykt & atjdzkzy
7 &, ftsH | oy O dr desteBtstedzj degsoar 2 COkLE Digisls jod @idls
EBOL 5o Odzd j B dgsBO MBI Mdadbic g stbsEEgHBEEa L § BO O&KE
I g i EfMzsedwa. 6§ @®djydy tcdno thhtdjde@f d&j dad g LBOL ts
HOY ] ©® Mmdzjuser o CtdoujthishPRS W ta 00K difs dzdzts 2
9" Hjtey do Oded v teitedi oo HAfidB@A'Istsdzztsdzy ftod € tsd3dzOls
© Isjyddedj 183 Hdzj? tBtOLBOOddj yjdzjeor s ftoH
odHddBsMisd, w©WOLdJuds j tjLbkzdz sOT oL @4 &wej 2 fil
8AMmMow L Odzr M twOL dats?2 dzOf oW 3V dedzsils’ s B dyd¢< dzd y
odzdw jls dzO toj OCyde&@Rizaw L tfjf smtss detsfyls -

4nj RO 42

r

., _  PhMe o
+ O,N —< >—N=N=N — E
HN 2 A HN' é\ /©/
”

71a, Ar = Ph, X = CHy;

74a, Ar = 4-MeOCgHy, X = CHy; ,
80a. Ar = Ph, X = CHyCH: 177a + 177b, Ar = Ph, X = CHy, 61 : 39, 62%;

178a + 178b, Ar = 4-MeOCgHy, X = CH,, 77 : 23, 49%;
OzN 179a + 179b, Ar = Ph, X = CH,CH,, 0%;

o
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dlstcCIlsktcO® IstcedOL sdzd dztseo B'" d&zO f§ tsHIse j teX H BdzO

BjlssHOM] v cft MfjChtesMCsydd Clt OXEg tegsds
stedOL sdddtsosets yqdS &0 d yjlojwlsdydy &5 Olstsdsds

) R T

OMe
) @ === g
HNr oy + HN""_\‘
H NO, = o= 80
N . ) 90
i l}
— N=N

N 100

110
120

O,N - — - 130

20
OMe - - - - - 30
40

50

Z=z T

f1 (ppm)

ek ) 140

150

170

[ LLL Nl ILJLL

180

T T T T T T T T T T T T T T T T T T T T T T T T T T T T
11.5 10.5 95 90 85 80 725 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05
2 (ppm)

tdm. 'HALHMBE[ 1 Mfj Clste MdjliydfaiysBjbH d dzj dad 2

I LOd dBsH j Bigsakd j dzdf zOL d H O 6dme ¢ ¢ ¢ O jsdf dats 3B | dal

ftcdotsHdIs ¢ sBtcOL 5o Odad ¥ fmd3d Md Istcd OL tsdzd dats

4dzd IstctsW j dzd dzOL dH sd3 1BBtEHZE BLU Z sfifs M@ L deHitsddy j M j dzj € L

9"’ n SH B, Ylsts Mo w OOt s ditizts 2zd LIk iy tef i gathlf <[ 0 © 1,

sisfmizlsmiso dw Mddz: dgf 7 OCyjflststedsr = L O Misdlsj dzj 2
4o BO 43

|
N
0 o .- PhH 0
e + Br N=N=N ———
A, 36 yacos HN /©/
168
64a

180a + 180b, 68 : 32, 35%
Br

I ©ls dzd udkg Is tstsY j4dzd deOa fdsWQ) dglf dZOL  H O, O d HBEaks H
170, 1734 175fts M d te 5 ¢ d BaOdtsdseq tsiatsciite OL 5o Odzd & 188Gt d H
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(#nd BO 44, v OpEza]lyH] dylH)QJ HIPYME Biistswtsds Sis d3d Isd Is
LOodMmddisfisd ls sj&fjtOskbtd @ Ekhmdssd?2 tj OCy
fesHEST , MmMoHgdefddSedrj2 IsysfSOkz, dzj B' dzd 5B &zOtEk>
fts HOdgdz" 3 cft OdzOdzdL O.

Hn 30 44
Ph Ph
|
Oﬁ/N O (o) N
+ - O
HN s + R-N=N=N ——= I
169-171,
173,175 N,
64a R

181-184, R = 2-NO,CgH, ,2-BrCgH,, Ph, Ts, 23-32%

v OB dzdyO) BdMmtsj H d dij6diaq7j0 7ahl B sl d to s ¢ BHAO dzls ts  dz

fosH R Efdse dv toj 8" ASH,
Is ts5 dz dz3 6 dzj Hseo " § €
181 2-NO2CgH4 : s 23 Ll J J
BJ dzurtsdz, 183 Mz Hisea " § €
182 2-BrCsHa BJ dzurtsdz, 183 mMdzj Htsar" § €
183 Ph Is ts dzlz s dz, ee, 32
Is ts dzlz s dz, ee, 23
184 Ts -
BJ dzrtsdz, 150 25
Is ts dzlz s dz, ee, 0
185 2-Py _
BJ dzurtsdz, 183 0

1 oafj 2 odH(dBshisddzd Is tc tisisdaiffi@itg © dgils] dfdiim GO d3j "
Isted OL SHWHFASH0 Istcd OL satapwiz Ismw L dzOydlsj dz¢ dzts B sdzj
Emdzsedwr tj OCydd wdd t©OMCter 9 O Isfqw ) § sfdzi +
OLEBkO 45)1j9BO 1961 Sdj o - tHSLsGksEzdH gGdztlss  flo W L
Ylsts ddzlsj edf HdftOdgdzr € MCjdzjlsde o3 f jtoj ctolzf f Jtetso
tcOL dzdydzer | ©OHdSCOdz dgr | tj OCydd.

"
d4n i BO 45
Zh I"“h th I?h Eh
o o N o=N N o o
+ - o (0] (0]
ﬁ/,, + R-N=N=N ——> 0 + g o) + \V\
HN: 1y HN: /s HN vy
HN HN vy
169, 170, R R
173,175 N N N, N
11 — N
64a \—N N=N Ne N N,
L R’ _J (. R n N, J

. o

Ph
o=N ‘ N
0 OYN o o o
HN' - N + HN s
R
N . /N
R .

181-184, 23-32% L R —

93



l mMzky0oOj OLdHBe M MmMddz dzrldsffl1 @8 oy P f tRts ke §iz? figlg -
Hdf cdzv ots@ &f z®©WBtcz H dzjodftsl,d BHAEZO fHirtcl ctolzf-f JHEsezt6 ¢
ftoj HiMIsOo dzj dzdzr = 20 o~ J GBE] Is4cbs, W | e KB WM O H dztlz] Js
nOtOCIsj tc.

4o | BO 46
Qi O
N=N=N =N
. — N0 PN
B /N:O B /N+
e} (e}

169 186
@Nzﬁz& — @N
=N +N\N,ll\\l
171 187
1 yJ ezs s, tcJ OC yaiad clsfdi©Ocizbis@ ddfEdndztdL d H OB ©
ScteOded Y dedetsj Htoddsj dzj dedy o MmddalsjLj ¢ sdairis@ 3O

slsdgsfdlsj & dzgs MdzOB &2 toj OC ydtdedes? dnf s esdptdn
Hdf s bW s O Ocls@Eydsds ol COddY f sBByd

3.3.3ddt NP{ysddno O d&EEgzB d dzd i3d dzOdB3d, OL 5
dzd Is te d dzd dzd H © &3

s 0¢ d ddetsc d-y d i @agwfdsd Is1e,d3d @5 wzd3 |’ Isdd debfcfiasiteid dzd dz
wg dzw s Isfyw 90y de" d&3d ftojHh jMmlse jdeded ¢ Odzd ) fnd dal
fted dzj cOr 188 YlszDjd &z d Mfpdzj Hiso OdzZO o tsL Iy dets My ls !
[3+-yd S dzsf ted Mtsj Hd dzj dedV L Isdn G tsdzj?2 ¢ Mfdtetse

ulsOB ddz dz 2 fted datstc GO thdigels d tagedryidaliz o f 'slzlz y j o
B sHIGL i O o MisC sOC B8GHE | tdafHtedto tstuidnit]) f142,144,195] |
~SHJ doff@pdefjH 3" 5B dzOtelz ) o dzd .Y U IS ts totfs th) CrEIP@hathD ddff LcP
e OCydtsdede” = Mmd3j Mj 2 GAntzfsH de't D G H PUdIsHz s
(4nrd dBBO 47, vOBAEZIJYO 12).

I ({O]

Ph

|
N
O yeo e
HN 1y
1,3-gunonsipHoe

uuknonpucoegnHeHune

64a

94



v OB dzdyuOLMEBs dW t6j OSyd?2 6§ dicBC § 6 Pzt tizd dgdd
OLtBR] sddzd dzd H O3 o dzdIsted dzd dzdf H O B .
SN Efzseo dv toj O

a C

wo ftsj H d dA8 dtHtj CHC, ae
N

H,C f OtcOW stcd3, EtQiQ&e ¢

/
@f}o dL Olsd dz, E@HEE s

PhCH=N-CCIPh, NE%, PhH, r.t.

l jteswilsdzts, Hots2 dzOW fpe W L ! 64apdz] fmldstdAsCOdsiasta jdztsH Ot
fteslsj COdzfof ¢ dzSfri@d Misj Hdsdsj dfdin Ise j ey H Oj v Blsmiz
H Odzdz" n s oL OPdi3tsEzj B ftfldrel d3@ Was d3jdodddzd diaff Hes tc § eizd dAgf H
ftosdL otsHdzr d3d dztsteB tStcdzj dzO.

3.4. JlrLoddtsHj2Mmisadj MY d tetsyfdstattsSufiy S tefts.d Ldedss)

("Y BHddd hf tshHss fstpzdkp lggrdisdafss td ¢ dzd yd M sets
MstczSIsktelz dzdf sW d dz' dzts ¢ sy OIS fOQdCn 5Q HH E) lssfev  [W4&
1fsSCMMdHdcse Oded W . [ OdzdzOW dzOteRJO S g v ff t8 d diziOtc j d L dzts
ftesdL o Bdadzts aditts B dzOtclzy § dzts, yls B¢ tf @slsfdso B O L@ j 2
ndzstetf JtotsC MtsB j dzl 52 dets?2 S afidntzis ts O L Hfjcdg fifjps L it deigHdisd j «
ftesH ZOMtsossis dzts 1 (J wetZl 48O 3 : 7

4~ | 480
Ph Ph Ph
0§N\fo MCPBA (3 aks.) oyN%o . OQ__/N\fo
NH CHCl,4 NH NH
64a o o
192a (3k30-) 192b (3Hpo-)

93 : 7,84%
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RL 5394 d 190 dzj kH Odzts ! d3jtds@LHHSdRzdCsE dzts dgts y dzis 2 -
BHAOCE drn &y ds oL ddudsf t o s s i jdsftefs df
shdzsodSfEtwstsHEZC SO Mdec dzOdzr fotslssdztse + f 85C fid H dats
HEzBdzj sse 9-3sBbdizemlad I ZipfdandetOddsds?® dnf QflaRtsH j 2 Ml
B dzestcdzmfic sH ZC IsO o -3sROZOMdqdzE Mo s s Ho O { M,
CsdmMs Odzldfdds bz oL O dBsH j2Mlseadw 3.7 1 y.

t d OCMCPBACSd B dHOMRBddtIdB 34 bEfmdktsedwaes ftedo
Mzdz' Wisded dz' dese 5 19 s q j BB H det9gdts ftelf € ka3 My O etk
el OCydtsdedets?2 Md3j Md ECOLT 908 ls dzO0O slsfizls Wlsafdd J H
CH=CH nfow L d o IPEfeBiESHjtcyHOJIsMY dzO ddf d & gz@dzs-00 te«
flotsls s g dzOBRISHi3.6H. stesd) ISEeg[ ff shif PUddas &M< s d
Md e dz@@®ESO, G jIsj tetsydeStde) j © fd dz detS] 3. fHts dyj ds-dits
GdHOdZssddztsoar 7 d Isd ¢ Jgdglslas d O r R o @ozO dztz@ ts &f
Ldzj Clstetsdzdzts? f A dzB MBY y Y O sdzids Mizdz' W tsdzd dz! dzlz
Is 5, Ylsts HJts¢ Md H193 IsvdotrvdjHIsGmls s ds@ @t s OB  dz! dz" o3
deste BOdz! dz" n, EkjneAso B HLOL s Odzd | z HAQ)Y IdSHrHAT@ A @t j G ¢
HRMS.

4 n j 490

Ph Ph

/,

| |
OQ_/N?S MCPBA (3 aks.) oyN%s;
B _— B (o]

71a 193, 99%

I SBHj] HOd dj2hdE dhfdjHse Odd?2 B’ &t
fesqL oM0AEBGY j sy jls Brls! f(odbyjds o mdjmnd
ftcd BBtOBIS)] &jsOktsd dsct @K sy P iz g t5 5 dz
HiO2( 6 R j 5O o BB Jz. Mdztsy desfyls g o Oodard 98k 20 Q | & teezR @ Is f
fdzj Hizs h j2 flsoOE g0 BH 8206 Gz0 @ty H 6 AY3dzEY @ datp™ 2 1§ 15
Br dz dMitsd L 5o Odz dzO3d H W f 5z j &dal o 718 o SuplsAs
W dzw j Is fiyw Odz' sjtedzOdody &5 Mfshmestd §sdzyj
dmf sdz' L s Oded ¥ -ficdp' O g @ (1 iGBABE@AL H j dz’

o
4~ J B8RO
(CHa)n (CH2)n (CHz)n (CHa)n
o) 0 o .
/ H,0, (35% BopHbiii pactaop)  // / neat, 60°C, 2 4aca P
HN_ N~pp MeOH HN___N-pp HN__N~pp HN___N-pp
! ) X Y

_Ss
0] 7.3 o0~"%0 (¢]
(no paHHbiM 'H SIMP cnekTpoB peakLMoHHOI cMech) 64a,n =1, 60%;

Man=1, 64a+193,n=1;79 +194,n=2 79a, n =2, 65%

80a,n=2
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IrosHT o6l fTREB065%) §s 500 jd] fwjor hOsf
Cdzd yd Miso j dzdetsd MBHJ te) OdedPW 1B\ (<M@Pp)n,d dgts dniisly H i T
sts, ylt HJBCMJHI3 194dsi of dOUds 5 dasB s d3j 3 s 5y dz dsd
Madas j L j ¢ JedOdzE dfdasodzs o) HY Sdzsy dls!193 qulsds H-
SBEOLEY kY 6 tj OSydd Sladdmtd dzo ty v 0w i) o it
BzS dzj W ddz desc s ff tod iPrCd disdiiod HE SR (O dzO d
s dMOde H&IHdHECH&EOL: " jcs cdHiesddL O B OL

3.5. JlLOddisHi2MmMsadj MY ddztsa)df dzdadzj MEGE W ¢ d
O¢ j dzls O &g

3.5. 1. 1 tohiidzpts® Ggztfy dedz’ & )y GflaafS%d H O dzls s
) sBd B MddsjL O MfdesdBdHOL sdsdse, - qiSH
Sydzj dede’ | € jlsj bsydS By iZaf gl CBStds W d &2 dese s f o
HoS2dEsQ MowL d OHHEYEGas[cd sl wd®i dd dj v o
oLOddisH 2Mse dvw f te@®H dzq§dsta FusthS) deRERSIE e Isf Istteflz C Is b
C s dz Ste 3O Y d 15 dzdztslzd ity WiplsR! togttss 5 \Cls@ste © @ fryfbL odt) dety jisids
L dzj Cletsdzdzr | OB GBEHEHE Jf so Mdls! BIBdSEd
Mddzls j L el &g & dEsdj S kd.
gilsd toj sj dzj Q lsij & detisfipley 'd dz! detsc 5 {f ff tisoh fiptsgOR DAk} dafs"
dLEyd 20 dOd dO0 ftedhited oL AdiBse pBsasdy K izth
[7 ©BdOBlkydhdr O&Bdd BHoajfsSs2 fMjdjclsdo dsf
1%a, o' Hjdjdd 2 f or "cHSd 71% (uSjdkO 51).
MlsOHdd {dzjChtesWdd dF 2 cOdscjdz fedmsjnddw,
WOk delsO ) &OdBGd j HSGHPERE?  sfddspcEd .o
EOMC©Er 90 s §sH Hj2fsodjd dzkzC dzj 5% d ZO, OlsO
Oltsds Zcdzj tesHO, ®EOSMdBOd ds kHOd ddz’ 2 ls ¢ dH

4o j B3O
Ph Ph
N N
(e} (0] (0] (0]
Q/ \74 CHCI3 Br O\/ §/ 74
& &CL/ foy

cTepuyecke Br
64a npensTcTBUs

195 196a, 71%
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slsiosj dzdj PEBEHEELOSSE OL Odets  d3j Is 5 HIA A IsHoasHNd it

HMBC (t df). § & 3020 cdzd uqf S G OfiBRaite f § 52 d vyjlse jtelsd
bedzjtesHO o Mydsyds dj.

Jm } A Aq’t_ J‘h‘m b ]

f-40
S @®en
t-s0

T

[]
0§08 © O

8

S
=

Br O B : . 7o
Br — -
H HN N\Ph t-90

100

f1 (ppm)

o=

F120
— s g 2 [130

140

160

- 170
- ® © @ s

180

4.5
2 (ppm)

tdi.HESHMBCc [t MY jSlstc 19@.j H d dzj ded ¥

ltcd ftesojHjdedd 1 Iss2 yJ tJOSydd dBjlssHsAd +
3.3.1.) B' z0@ (tdzkzyd dzO dzj teOL H Hdr@ dg®v3tPaaEz MY tc dduy
ftoj sSB@ZOHOs hdds MisjHddzj dzd § &3 B OL Odzlw  f @8 2C Is
(md BO 52). t OL dzd ydz' J H t8g O tfdzitctis@E®" tste jdLBR y ff dis tetfu
~nSHy HdWWEZLdoddisels mMaj sd dzadno v L Odz" MO StdAfL dedg" defgfd
Btotsd@dad sdztse o toj OCydbsdedets?2 Mtcj Hj . 1 s ed@fdr ¢ Iz
fsLotsdzw jIs o9otsHdIs! ) tcj OC yds fMdzj Hisor j 195 tsdzd
sBteOL k2§ Isfpw o Emdztse d v Br, di3Qudkts? WG dzy ) @lg s © YigfSdts t
q dzls § 6 Bj1MH RSOz sw d dzsdz, d ¢O0¢ Mmagghdibe g5 RHa
9 jtoswisdesmis! ftetslsj COdedw ME jozjlsdes?2 § jtwjctelztf § d

4 o j BRO
ph Ph Ph NPh . Eh
N N O O
Oy \/40 Br, (napsl)/CHCI OQ__/N o] Br OQ/ \fo V \f Br\\‘—_/ \/70
“—=NH - s *—NH —— =NH + NH + ~—=NH
ondd. cmewweHne
S— Br
Br Br Br Br
64a Ejr
196a 196b 196¢

195
196a : 196b : 196c =39 :47 : 14

(no manHbIM "H SIMP cniekTpoB peaKLMOHHOM cMecK)
I'Heft My jSbtej tj0¢ydoiity? (ipdqfad sndd G wdd:
196h,c Bsy dzts e OL dzd U d s CHBricts 2 ) ¢ dp@oz@ df W dds{ffd5s ¢ te bz f 4
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fsslse jlsMiso s ls Ho O ok B4BGY ezl GOd] s O§ Ok &dzj Is
Bsdjj Mdd desds § dzjCHE IO ez g QIHsfl68(f o gz § § O ds

196a 196b

196a 196b 196¢

N —

465 4.60 435 4.50 445 4.40

435 430 400 395 390
f1 (ppm)

tdfm. 14. mOLOCI tedfnls CCHBEG jo z ¥ § ¢ dzB1R6-d iz i B d

SsOBSCOlIsdtsdzdzOY f jtejctezf f JtesoaC O ISOC Y ¢ tof
6da9 fYodzwitcdz -~ WWOMlseotstedIlsjdzvrn odzj L OodMmddismisd
SH dzts 2 fsteydd ? gqdzd HIWWEL dtsdzdzts g Mdsd h d & Odzd |
ftod d3lzh j Mise j dedets ©BOL 28 Isw  § totsH B & 198 (s jteds ) !
53, uvOBdd®wE HIBo jHjddd tj OCyd?2 o d3jlsOdetsdzy (
197,198 " dzd 2fifsdzr f ~tstesh dd3d o ansHOMBd, d o 5B IS
Mdsd "do Odzdw JtetsHj ii3sdemistcedtctseo Odz BEdz! N I2¥ LWwW g
ftedC Ofr o Oded v .

4 - j B8O
Ph
Ph N
O~ (0]
N ~
Oy o - \/4
= 7 Br, “—=NH
~NH ——
pacTBopuTenb
X Br
64a 197, 198

v OB d&zZd YOt jLEdz sOIsT Bicsdzdtetso Odz6f & o ) {ftafQa txig d-
tcOMmlso stedlsj dzv r .

ftesHE X Efqdzso dW toj o' A,8H
Brz, MeOH 41 61%)
197 OMe [Bry( f O®EOH/ Hd 60"
f) d3Jd Med@ |
1) Brz, MeCN 2t
2) HO
198 | MeCONH | 1) Bra(f O tgMeCN,
HdWW. fdggh 55 86*)
2) HO

*-fs HOWE[ ¢ MY jSktetses toj OCydisdadzs?2 M3y id
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HlstozClkkte® ftosHEZCItse MCjdzjlsdts?2 fjtoj ez
Hozdgj tedes? (cft MBOYHS@ANTHMBA @ § tod o3 tod 1B itH d dz
Ctetej 2 ydw o i3j FHMedtektfjfiets H B tetsls s dzO R d3j Is d d
detstoB St HMBRO [ 9 M ( & 8.,

m&M | ﬂ%MLML

os)

=
Ll bl |

7]

[}

[ 20

5.0 4.5
f2 (ppm)

tdfm."H-¥S& . HMBC cft My j CiBAe Mmtsj H d dzj ded W

lojHfsdzsy dlsjdz' dg" 2 RirOdedL &5 §j6Fg Bl Bdtcs
fjteos? MISOHJ C=CMotwe ! O lasBdmfjddc diy ldiKtc s dzf o3 Is  dzj dat
1 smdzj HEE h OW RBICctcOpdtz g L  UOPtpBBG@AHEsEk] SB to
COldisdz@ ¢ itz ted Mtsi H d dgv j Is ipw Cafisjttadsdd?r . dzlz € d
4 | 540

o 0 *
Br n + 0 O X o}
N-Ph 2 g, N-Ph -Ph = L
HN—( HN— Br N — N N-Ph
HN HN
Y H H «o B, ‘QO Br HHN~§O
I

[0}

64a | 196b, Nu = Br’, X = Br;

197, Nu = MeOH, X = OMe;
198, Nu = MeCN, X = NHCOMe

] O dzO dzts &dndatz’eo &f W A BI dzs dL EZyd dets B tets@Etctso C
qizjshjaets ) ftsils O j BdUdSdzts[ 2. 2. 2] t5C L
BdydSdzs[ 2. 2. 1] cjtflsjdsotsets. [T tBdzOtclzy d dzq,
Ctsdzo j tofnd W g g s H dafs datg v f 5B tc OL t5ds@diecff jyds te rpds) df
ftesHECIstss (s HOdzdzr 8 vum d ¢ J(# A OdED D otdy
odHddBsMIsd, oL Od &3 H/JakMm I8 dods RBsfs jf Hodsdzjj v s § s to
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Yylsts disy jils B Is! MowL Odets M dejOrG fdzy € Usdff o sztf B § ®dzd
COotcC Ofefisfigeims stesdz, O OS] fteslsj COshddizd ME J dz
4~ J 850
Ph

|

N
O~ O

I K Bry, CHCI3 unu CROXHasi CMecCb

PO B oroum

79a

Il yjdgdikzd Ol oLOddsH | 2 MEa d Va fipf f tots d3tf e3¢
tcOL dzd ydz' » bkffdzseodwrn HJ] i@ g j ysstsn fiwisy
L dzj ClstectsWddz dz" = OcGJjdzgstse € HoeB2des?2 MmeawirL d, s>
tej OCydd d MmtekzClskzter dMrtHdsects d&df sWdd dsct

3.5. 2. NLjLGEddd dedzr = MY dass8ade EdAOH J dzts o
L dzj € stes ¥ dodzOdz’j dig O d&3d
1 0 thdetsw @daig'dn , f stiazdj dde’'lzryd dedd ftedmsiHd
M desd BdHEa, sdztz@azsd B' dz tcOL tc OB sls OdzS fd drldzlz v d dz
f sdzd yd < dzed yi MS d = CdHOMs] dse , L OC dzs yOs h d2 1
[4+2]-yd C dztsf e Myts § N(@)adzPdigd W v ddets d3lz d3j Isd dzd H j dz6 d H O dal
ftodmMtsj Hddaj dadd ¢ dzj € Istfetts W iz s@tEaskPo WO afj das Ot OL 59 (
COwC OMksce s SHEHhdgEdkzsh j2 0kOCs2 Mteimlse j dadzts
Bsdzy Sdzr o COyjfMmlsej odzkzlstej dedzj 6 5 dzkz € dzj sW d dzO
it d OdzdL Oydif s OEHatAB cas’ dzO  totsH | d3s daf [Ce{ddidssioj @ dE@
Biosditnfic s (@ @Astsddz tsB dzOtclzy  dzd , Yylsts © " BHJ
Csdzd yj Mlso j dedzr d3 o' R tsH s s BEEN O jdEHER jlztDE SHE@tpd @ C
Bsydls BTl dZijeits 9" Hjdzjd dqL tj OCydsdadzts? Mmd3d

4o j BSO
O Br2 Br. 0
\//Z (" N-Ph CHCls, 0°C H N-Ph
3 |
N H N
e O —QO O\\g —QO
o)

68a 199, 95%
st dezteOydY L Od3j fiskP%ksj’ ddg@® s © dzthyas gz dh@zj @il i s H
MfjSktesMS sy dd § s HOQ qHCEId de@ds sszs® | dzfs o B s teidad dzts o
MY jC198g ©B&OMISd 5.2 & H. Gedhmklsmisokjls HEB
©ZOB dzk HOj kMY HOwWOCIk,tedr 2 Mddec dzj Is.
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Jt6j HY 5ZOG O dgr 2 Bj 5 Odzd L 1BO Yt taiCh) ISroQdzddr Ao tsuH
fjteots?2 MsOHJJ asEds Sy teichis jdssRdzijo W L  dzSteB S to dzj
fesmistcOdhise j dedets HEMiskY das?2 Mssesds 1) OB
COBddd d 2 Ol s RAHAfH O dz0s ¥ &5 delz § dzj 5!
OOSEjl YydSddujmsd? Bt dEiz®pad? L dsdo § datizs & 6L
I, Scbtster 2 fjbjcisdBPisq@MmdssdzOh j ddj o

4 n j BFO

i + O Br it Br. Q

B

‘{rPh Br, rH NP " | ‘{rPh ____H | ngph
Br H N o) o)

o) r :o::< __<b . H 0 ‘g; o)

r Ot-Bu
Ot-Bu

68a I I 199

lLOdditsHj2Mlse dj fiy dstgsdszsfageiPDsstsicdz? nHH | to
COOEte f sdzsMN(jldde jIsjtetsyd S dzO, sOCyj ftedo j dzs €
ftetsH ZOB O sd3d Bists 5OF Oygj fMilse j L dzj SlstetsW d dz dz" - 0]
fMtsj HJdepbdedzsp d3lzls B Is!  diBhSCH dzBhSeBdz" 1 tod oL Od d3tsH
LIsdn toj Oc | dzls tso66afff LG GoyGotizgkztiztb tzs dgBj d ) R stesh d ¢
9" Hjdzj dz" CHE0H dGdesxl 58, vOBdzdyod 14) .

dsdzj HEZjls tld@plddls: sy HOF 3" = o HOdEsHE o
1 CHftetsHEZC Is-¢ Iz dz'pdB@® 0 sH d dzfipw o toj OFC dpdf o ts b Iz Gglaigg dy d
fsmMitsd Sk s dqLBERjtr dj EHOdsM! ttOLHJ d]Ils!
tcOL BRIYz. utsj HOhdOkH tiOcdtelzjls M + dzj ClstetsW d dz
Mz yOj] B HOdzdzer i3 cft M jSbtetso toj OC yd tsdadzets?
fted M jdiwvd dzff e Hots2 dgs?2 w=4 MoewLd (HdBteSABIH' ,
Clstster j, o Gldzduydj tls J66Rdsabdz Wiy o ¢ dbh O dals
sfdgsodz' » ftosHEZCIktss diBj bsHisd Cdsdsydts? - totsdC

Ot-Bu

4 - j B8O
Ph o
O N\F Y. H COOEt
(@]
Y-X H -Ph X N
N _— | N + /\éo
o H N— Y
F o~ % r N,
O\Et o o) Ph
o 203,Y =X =Br;
cmeck nsomepos 66a, 66b ;gg ¥ " Eﬂ 204, Y = X = | (He obpasyeTcs
201’ Y : éPh' no aaHHbiM AMP cnekTpockonuw);
T ’ 205,Y = SPh, X =CI;
202, Y = SePh

206, Y = SePh, X = Br

102



U OB &zd4 OL Od B3 H j 2 s o & $66 f§ d He@dzlsag dydiz' dsq | dzj § Ie
Oc j dzls O d3q

ftosH| Y bfizse dw toj{ of 0,8
199 Br [Bra(14 $)pCHClL, 0 73
200 | |12(11 €)pCHCE, O 76
201 | SPh | PhSCI(1{ C)pCHCE, O 70
202 | SePh|PhSeBr(1! §)pCHCl;, O 73
[fdeovf &0 fdzyjdd j tjLbkd O, o dL

Oc¢ j disssle  PhSCIfG d H ©datzB3 S slsser 2 MeHj ey dls sl das
IsjlstcOL Odzj h v dzdzlz® Hots2 dzglz¥ o =4 89fffp WBLId & BI 8 Ldlz
5C MOL qaasldsh 5 o' RsHEd (85 B0 59) cf B SIs
tcj OC yd ts dadats 2 md3d Md dzd B dzts 5B dzOtelz ) j dzts HO
(Y dHO] Bsdts foHESKO ftodmsjHddj dzd" BiosBO
fsHlso jeyHOjIs dzON j] (B HEFESy e cls sk s yisj
SBtOLsoOdedj Btotsdtsdzedjotsets dqtsdzO, O dgj yjtejL +
yts o dzdlsj Okt daj BT dzs &O2Hjds fd®Bts
Ldzj ChtesW ddz dese s Ocj dzls O, f tofsjsgpt®® hifd s A dets F) Isfy e
IFcit Mmfjcbtej tj Of vsddggzizesdizp MG sHY oL Oda
Msd HddBYd e8P ] fledhizlsmif sse DY ¢ dz0 Bafuizs
CqHOMSIBddsls Ctbttsets, d&Of sdddd, dj kHOY Ishw
OHHEDEBOL3IRPdZ [HAdZOC s COTPEjLCRAO dEddrm j dzw j sfqw  d3j Is
n s EOSEE O dd49Hls HkEGERf @ sydz' &© fsHEC G .

4 - j BRO
Ph
o] a Osl N Ph
N Br, XN O« N
=0 i =0 =0
N CHCls, 0°C Br N\A\ Br N
\ Ry
COOEt N e \
s> Br COOEt
89 207, 72% 49
(8 BMOE cMecK © (BbIXOA4 paccynTaH OTHOCMTENBHO (npooykT 6GpoMmnpoBaHus
MeTUIMaeHrIMaaHTomHoMm 7) coaepxaHusa 49 B UICXOOHOW cMecH) MeTunuaeHrmgaHTovHa 7)

I My i€t Mtj0Mfdddayfrisnise zy s fdcdOd Halt
Bjlsdd dF Fed ez FO . wls to kS ISl t8C ROEFHH dr@zj fas W s o | to
BjlstHEE to] dlsc j dats flstteff§.Is Kbz ¢ 5 OdzOczd L O
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N1

tdfm. 16. [tdjSkzdedko207MstezSkkzicd M,

lEfdzsp OEO&SE dudzy 7 t6j OC ydd B8 tcBIRJ tots asq dRE "y
fMtsj H d dzf9dad joego j H p dzPhSCI [ H dZ®C B Odztler oY v gMhmt d OdzO dz
6j OC ydtsdzdpts 2u lelgflg by s W g dzr dzr j Oc j dalst  dzj o L89( dsts
HOXJ ftd Cdfvudkszddl 8 §&ipsEHPEREEYigEsdY B sdzj j
Ldzj Clstets d dz' dz" 3d BtS,j O j s Ol Bz udefs fted s H d dav ©
Ho B2 dets?2 fMmew L d.

)| Isj n N d Eidztse dw A dz0 dizq Br &zO0O dL kzyj dz0
ydCd&dL Oydd MESMIstdOl®H ] tj O0Sydd M BsdEsd
fMsj Hd B8R 212 MtsH jtey O dj ©SMOL d dzOded dsq datso ™ 2
5B dzOtelzy d § Ocld Y fpffjt BEEOCs j tdes iz 7 d id yj MHOOBE
Ckffr ( cBEHOsY S 5@ 60) .

g4d &3O. 6
Ph %
O W o 1 o
0 Hal N~ Hal N
/E _Hah [ N_Q + \)70
N CHCl3, 0°C "o Y Hal N
CONHPh \ H .
N~pn o Ph
cmecb nsomepos 70a, 70b 208, Hal = Br, 31%; 210. Hal = Br-
209, Hal = 1, 29% 211, Hal = | (He o6pasyeTcs
Ph F’h no AaHHbiM AMP cnekTpockonum)
O« N O\\_/N
/EO Br2 H /EO
N CHCl3, 0°C : g\ Ph
CONHPh B <y N
90 212, 87%

[r ftojH sdzOc O] 3, Yylsts My dzy Ssdodetsy tsBteOL 5
EmMss2ydetsmls: 8 fJtosdkiyessydtsets ¢ OB ts$ Olsd tsdz0,
Bictsd@is dzd | 9 SQROE to  fstfid@20 g Misd Isj dzj ( & § g Eaels s6130. ]
ydSedzdL Oydd yJjtej Olstsdz OLBISO Htsdzy dzO tsBKGOL 5
WBstedsO OBdHO, CtlststtOw dzf MBHJ oy dIshis @3z dgdsid dstg ts
fsdzsy dlsy dz! dgr 2 L OteW H.
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O
it Br o \ 0
HN ~Ph N~
N- Ph BI’2 —Ph Ph
N CTa6I/IJ'II/I3VIpOBaHHbII/I
N~
(@

Kap60KaTI/IOH

NHPh NHPh
70a N-Ph

Bf_ PhN,_|\\<‘§
HeYCTOUMBBIA KATMOH
I'rowgj dzd §  Mts j268d20g dzd12 L tj OC ydtsdadets? fd3j d
ykzefmlse disj dz' desfls' 8¢ Cff todz®jclijw dg saLBiHzZ'R O9 e OMis o StcC
Lodze j BIstOF . dz2Odzd ydd MmdzjHser s Ctdzdyj Mlse otsHT 9
Mtsd Hddzj dzd v BEdetsdnjsdediAs tcOL &zOG Ols! Mw . | 209 d 247 d3§ to
fsCOLOdts, vyt fted dJrOWSsgdeyadeDdAjdg] figd odsH ldzfs
MsijHddzj dedw f sdzdetsfis! ¥ ¢ d206iR0ZH) s BlisTglfHy | dedzEY.(cEn L

4 - J 620
Ph Ph
O%E/N>=o H0 | Oé N/Eo
|~“N _ Me,CO ||\“ OLO
200 200, 99%
Ph Ph
O%E/:/Eo H20 OE/N’/EO
B?@:) Ao P Meco R OLO
212 ‘ 207, 99%
slss@EBd)sdls! , Ut MY jSlstOd2es | § &g Epdzsh

tcl OCgdHtesdzdL O RIB | HffsazdzgMIs: ¥ Mo f OHOs s M M
stsets ¥4 Msjndde dzdv ,ydsmd tizts 3 & 5 & 6 QRRUEE) & Buiflkg) teigis (
RMaHY dL {Istsets, €z HRPpOEERGEOEPI BGBlsOUtsEs 3 j Ml
dimtsd H d @Yrezifgs. H Odedz” § [ w27 PSR L dLdBO dzts dzO

v OC dd3 sBtcOL 53, B' dzO ftocsH | @3 dzMisted ctso O
HdL Od3j M j dzdzteCEC fimeeWsL? dizts@ H Bz § dss-a)[ J 4&i2s|] to d ) 66, 68d dlzj dzd
70ftsH HJj2Mlsoadd dz WHO tOL dzd Yy dBr,A2 PhIZICPRIeRyY dfigz!
SBtOL 5o Odzd § d3 ®BIDEPY  REZEAWzsalzsis S Jd3d o " -~ BH Od3( .
d dzj tcls dzts 2 IsjlstcOL Odgj M j dzdats?2 H 988 Y BG Y d Mdzdvw. @y dov
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Hi2Mlseadid3 { dzj SlstetsW Jdz' detsets O¢G j dzgs O, t©0OdzjJ dai
fted Hj2Mbsoadd BBdzj | tj OCyddedetsiBfismtse dzs?2 ¢ dzj §

360 dsdsedujmMSs) IsjMmisdese Odedj MmddasjL d

3.6.1. RrRfmdzj g QdeEinlsgdlssist

14 Sbtste” §  dL  f yafiEwzddzdent d R Y ity H G hdety detised O
2O yYydbslstst mdydetsfyls! h  f cdsyhi ). il @ dzis B € I5)dits| ez
syj dzdoOdzd f dMitsd LtsoOdzdj &3 C dzj stsydzr 7= dzd dzd
N ddzjLr MCF 7, C Oteyd dzts a3 Zzi eSSt yYJjdzsea j SO
1 BBtod sdzOdz! dets?2 fsysSd yjdzse j SO HEKRAAYBTe s ezO fiipls
dzj GC st O W r d ©0O¢ dsdsydss?2 M jdzjLr WwWodzws s
fteduddz Sfkntsdzieorn §oteOyJdd?2 d MO8 LdRjdmIDCAsofy
Czj I sdz' L so Odzd M* Hd&zw sy dzSd My dzj Sisifio dazils @
f 5C OL @d@B daif5ylj sdz! h d dzf Bydstq & I 5 gzH dRoifjtaisdfvdeddef L € 28 d d
Zd3sj tof dzdziz ydlstslstsSmdydzetsmis! 5 Slsdesh jdedesd ks
L 2O U J daghslICsobndd € sdzyj destcOydw, fHtedotsHwhoOw € HolzC
Czj stsC 5 MteOodzj dzd T dzj sSBLOBSISOdzdz B € dzj Is
A549 d MCF7 o ftfjdtse dtsds dzO5 s5H W tg§Ms tos i3y d At
sifmisdtelzj B § Mtsj H dddgisdfdr " 2t ts Wipjdd#jsClds f o detsfyls+ €
Cdzj stsyds a3 1 gzfidgthis tBY dzO dzj Ctslststolz® fn §3daf lsad o dzts
slsdetsh jdzgdd A549 s MmMtcOo dzj deddp (ICE 6 VAR By j dakAc Oy
sBjMfjyudoOshovw (sdtseddkz &GOS MddOd Hitsstsd ywhds tst
(vOBd&zd yo 15) . v OC Y j d3ts ¥ dats slsdzj sdlIs! |, yls
COdzts G j daW jLd@fdgg' figlis RIs j dzr N 3§ ts dztg ysjj dedsdy d € dzO, ® B
sB ZOH Ot Is BBdHJs sl asddzs e j dzdd oM IsjMmisd
dzd dzdl24L Istsdz sy des kB jHJIs! Mw, MtcOo dzd © H @QGGdz" | ,
dzOd B tsdzj j Yydlsslsst md ydtse ts dL ofmjn gdmfr IsO
HJGeOdztsG j dzgd tetse Odzdetsy W J dzd dz! detsy G tsdzt yts, 8 4n@2H O dac
% d97, dd&3j ¥ h dr d@sdetsc Odets ¢ glzdzdgl€ tisad® digdz dzj ¢ O dzts 6" jrdz] to't
Mtsd Hd2dg ded o 5 H B dzf fgfird -LfQd3] Misd s dzj i3 o W J dad dz! o
N(3) didHOL sdzsdz® dzj B dzOH O dzfO BLABAQNETPESH2H Tz |
76, 83, 85, 94, 95, 98, 104).

dtej H YJtsHEC B¢ de'j WO sl of Edjdiytn@gl & sls s ¢ d yd
MM dzj CIsy offdds Misisdatsh j dad ® ¢ CHEKROBMYdasR O L ddiaigd JOH |
ydS dzsq ted Mitsj-Hddgj bzd ¢z B BHIPY. tePL £ dz' sOIsT dMdzj H t
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f oL SHfdtsmH | Bedfstedlks Is,

WicOG d3j dzlstso

mMih j Mise j dedets A3z

fdziz y©J

s reddg2

ydlssls ¢ ffdsy deddpiss " § dzd ¢

ICs0abs (ICs0aps 8 & tSdzy 4 dzlste Oy d W

9

dzOB dz¥ HOJ Isfmw
J fndzEsf @O L d dz@0@t202sch 207 dzO d B t5dzj §
MtsH j o OPhSe G Hfdfwiz20@ ¢ 20 @ezdet H O dzO fiy
ofMmMdd3 sdf O3 € dzj sts€ .
v 0B dzdA @ dIssistsC Md ud M) Shoff)d toisd e js 9 lic'® t) APugefidss jO ¢
ftsjHddpdeddpj de’ L EPHEBEOW
tc OL dzo

flstezS skztskz
o j dzd g ded
dzd L C OW

Cs

Yls ts

990 J HJdedJ
dd § &M dsdC difistedso 58 Gis ¢
ydlssilstst fdydesls g
fj dzj Clsqo dztsfls:
9" MES 52

65yOMBsos? tBEOBEBISS ) Cdzj stsyde 7 dzd dzd 2
MisOdzH Otels ety dipds . v U
Cdzj bsydzOw oz

MEdHd &k o0aT MCF; \l/{Adlzs Asigdzq Cmax
64a >>100 | >>100 | >>100 | >>100 | 100
64b >>100 | >>100 | >>100 | >>100 | 100
70a+70b | 146:26* | >>100 | >>100 | >>100 | 100
71a 83.0+37| >>100 | >>100 | >>100 | 100
72 87,4+9,9| >>100 | >>100 | >>100 | 100
74a >>100 | >>100 | >>100 | >>100 | 100
74b 115+17* | >>100 | >>100 | >>100 | 100
75a 111+9* | >>100 | >>100 | >>100 | 100
750 112+8* | >>100 | >>100 | >>100 | 100
76b 120+13* | >>100 | >>100 | >>100 | 100

77 56,4+25| >>100 | >>100 | >>100 | 100

78 69,1448 | >>100 | >>100 | >>100 | 100

80a 21,3+2,3 | 141+28* | >>100 |85,2+10,1| 100
83 98.049.7| >>100 | >>100 | >>100 | 100
83 108+12* | >>100 | >>100 | >>100 | 100
84a 6,7+0,7 | 37,8+6,1| 30,9+3,4 | 16,9+1,9 | 100
85a 41,9+438| >>100 | >>100 | >>100 | 100
85b 109+12* | >>100 | >>100 | >>100 | 100
88a >>100 | >>100 | >>100 | >>100 | 100
86b 87,5¢7,2 | 104+11* | >>100 | 140+21* | 100

92 20.6+3 | 122+429* | >>100 | 49,55 | 100
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93 ~5 ~100 | >>100 ~10 | 100
<Y 22,0+8,0 | 102+17* | 98,7+17,6| >>100 | 100
95 18,3+1,7 | 50,6%5,2 | 80,8+13,7| 35,4+4,8 | 100
% 13,742,3 | 59,0+13,3| 45,0+7,5| 23,2+3,5 | 100
97 4,4+0,6 | 76,6416 | 52,6+7,8 | 26,2+3,9| 100
98 10,2+1,3 | 98,3+19,8| 75,3+17 | 52,2457 | 100
99 ~4 ~100 v/ 1 ~10 | 100
100 6,8+0,3 | 11,1+0,6| 9,8+0,4 | 7,9+0,4 | 100
104a +104b | 44,6+4,9 | 146+22% | 110£13* | 144+36* | 100
119 60,1434 | >>100 | >>100 | >>100 | 100
145a + 146a| 5,9+0,3 | 6,3:0,3 | 10,21,1 | 9,4:0,5 | 100
149 99,0+11,1| >>100 | >>100 | >>100 | 100
150 48,6+2,4 | 86,4+7,3| 132+17* | 135+14* | 100
200 114+15% | >>100 | >>100 | >>100 | 100
202 13,2:0,5 | 17,41 |14,8+0,9| 9,3:0,6 | 100
207 >>100 | >>100 | >>100 | >>100 | 100

Crx® dzZOdB Bdz! P OW Csdzyj destcOydY, dLlzyj dzdzOv o Isj flsj .
>>100 8 fMtsj Hddgj ded § ftoswodWjls dzjBBdz hzs ydhtsistsS g
ydlstslsts¢ iy dg@zs ndadit OB ydIlsOls! dzj kHOdsM: .

*O L dgOy) ek WANMUdlsOdzdetsy flsjds « CMsg@f sdzv ydd H O
1/ @ dzj Is HOdedz =

3.6. Bprsafipd] OdzlsdBOCIjtedOdz dets?2 OF
1 4 S tslstsfpts jH d dzj dad W, dmfimdzj H 59 Odzdz j dzO ydl
i dssj dtstso Odz" dzO Odzlsd B O€ Is jutg dn@dz! dfiAcsts o @sCH Is] ofie] digtis fr) Iz C
BW25113 DTGp Dual rep2 ff deste3Odz’ dets?2 € dzf.tosBWREI23 fMyls
LPTDpDual rep2 i oty YH, dzlefpQ SI€tslAg'Isisydets?2 ff igis s gt
MsjHddzsj ded?2 fteswodwdd L OdGjlsdy 2 O dzlEdadi BW2E113sd O ¢
DTCpDualrep2, dzts BT dzd f tcOC Is d \Ej dok RW254Z43QRTIDJ o dz'
pDualrep2. 1 fij ftetsls j Misd tctso Odsdd CpHOjdAPEZH n df dzjs P &P dzddz@t
Odzs B OC Isj ted Odz' dats 2 OClsdodesmisd f 1 tsd3ts[lL99k tc
fsLosdzvsh j2 orwodwis! ddzedBdlstsislsols s Odzi diatsy iz
Lisd R d3j RENd@fLaEitpr OH j 2 Mlso s Odz. 1 Olsj d5s dL d3j tow dzg
Csdzyj desteOyd® E.(cPiRBSW2 51 &8 B.TcOli Kd2 (WT) H dzv  dzO(d B 5
BOCIk,jtedtslstsS id yderd fiusi i dHdkj difRvdzsE. §oliRINR5113 DTC

108



MemMsQodzw jIs 125 &BECf, o Ists oatcjddw COC Htkzed] i
1 oi3f, dzdsts dzj O supsddeys  Istsdy Isj Misj (
vOB d&zda @ dzsdB OC Isj 6t d A Sigtf Jtots tetsd f 56 @HZYERD C

[ Rs(3C JH d™coliBW2 5113 ERAIK-1X

hlsOd3d 64a | 64b 20 77 78 86a
E. coliDTC | >1000| >1000| 1000 | 1000 | 1000 | >1000
E. coliK-12 | >1000| >1000| >1000| >1000| >1000| >1000

hlsOd3d 92 97 99 119 | 159 | 150
E. coliDTC | >1000| >1000| 1000 | 500 | 500 | 125

E. coliK-12 | >1000| >1000| >1000| >1000| >1000| >1000
>100080 Mtsj Hdzj dedj © L btd Isjmisj dzgj OCIdo dats.

Iy dmfrsOdedzr j MMtsjHqdzj dedw B ozd Eff dsligepteflo: ©
Cdpyj delsteOydw R SlssdffodiHgetfy gy Misozjls 5 kd, vyl
s&¢ fd WdzE. celidzy dats 1 WW jClsdodss [HOMW dz8ls GO dsS
fldzj Hise Olsj dz dats, E.@lin g § Byl o &g I§ OdzO
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4. CC MY j tod d3d dzls Odzr dzOw yOfls!
41BN dj fojHjddw

IMmi dmMftsd tkjdri tOfmMsetstedlsj dzd B" dzd tyd!
s d MOdzf200dz ®RMMrotsHdzr | toj Ocjdals™ BM dzd ftedtsBtcjlsy
(SigmaAl dri ch, ABCR, AKSci ). stdzstetsdzz L O =R BSHTIBC
i dihYf sd L shplopyg j 5 Mfdzd ¢ Oc jdzj 8 M W dzktste]j My dals
odLEZOkdL Oydd Oy dstsh 1wt juis ey  HFftgj e dMistedteso O
My jClstcsd3j IstcOR Br ukerMR a4 @0 dfyAgiHozmt [54W OH C
376f 1y H®Y o rd&fd CDOHBYdI MmMHeoded fodojHj
slsdatsh j dzd ¢ Wiffu.C s tef OMfp ' S 8¢ s COLtejh j dz
L dzj SlstotstcOMY r dzj dedj &3 toj cdMmistcdtctso Odzd o toj 3y d d3J
otej d3W f totsdzj Mndtg & Is teOdp)ifnis te j TripleTOF 5600+ ( /
stzpdzdes s dhstsyded S tsds dsdetse DuoSpray. 1 tod d3j
COf d dzdzv tedzts§ dEOIf;tewm Q edzlfjj dzcbj, St OMYr dzves h j& B dORG
psi Mbtlse jlsMmise j dzdzts; s jidsf jtctdz SO @ @D w(d fifjsey wdadi ¢ & dd
1200. C dzjiplgifrslda’ 2B dzOtclzy j dede” = B detse s tej H oz
dL slstsf detsets tOMftcj Hydzj dzgdw fp dif sdz' L tseo Odzd § o3
( ABSci ex, Concord, s OdzOH O) . [ Odzdz" J taed ft
dmMftsdz' LsoOdzed j o5 HdW kcOE bsBIBKO STKREH PilL, 54086
tejh jd f fsdshs s SHELXT d kltydsg d M §sdish
Ol ts3ts o z Is s ydav dzq fn dimf sdz’ L s Odzd j O Odzd L tsls
ZOdd3j dz' "dr C o9 OHtOIstse .

42 ddzlsjL dmMotsHd & Hdj ds¥ddsse

RfntsH W RPdzfaiig Isd dzd H j dzcSdH Otlels s tzj flso j dzdzd &  Is (
b-Bts te W t5 dzd dzB82F ds@zlzdude dz"  § s dzd Is | @&bEEdaE® H d3fzddsd 1 Q 1
24,25Mddzls j L ety OthH {4PBIG] 1 ojH" | Miso j &AL § & dztf Ry dats
s d3j H2H.dC J

[BhOvw sy H EE 6 J izd dzls jlzc @ 61.dzls s d dzts o

s tOmlsy tstflezd H | dzé § 0 dzls wRfRE@Y § dzdftczé h j ¢0B0 Oc j§
Bis)d! - dzste sl sty B @ adslae digis)d dzO d3d.820 ( G tDdan ( 3P &6,
0. 02 BN ; §Jtej d3j I d sHQEE (s dolz Yl flztalz dzd jmdsj By f f t
o tsHdz' o5 tc GHGIY o2td teltbds gde)s Odzd Y j M S 2 WzOW OB L RpbSOudizoizds
Wddz stetse Odzd . 1 Olsj d&3 tOMmlso totsdils ndz'tc z ¥ dpQfcksiadiz@ fipt
o' Hj e tdsdsydts?2 RtosBOscteOWdj?2 dz0 mddzd S ¢
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o 10y Is-Fdij IsdfglaB | dzd dzd d3d H-BAntjcddgor] dat dz¢ | dals
Wi B @Y I s)s o e D L S(E de@ET Bt df (315 ¢

0 0. 30 BBEdzt b JAUBOBGE2 0 BBEAAR (3 d BO2 B3dts dz! )
Mt HddfBed jdsc, 9 8hp) o if djiandptsiestise j v F" jAnls o
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]l YiH), 6.03 @, J=1.2) YyiH), 4,47 €o,J=7.1) Yy2H), 1,42 @4,J=7.1) Yy3H).af J S Iste
Bgcft(101 {113, OIS 1493, 1316, 1305, 1293, 1290, 1264, 1066,
64.3, 142. HRMS (ESI+) mizd30f MO tc O (GaHiN06z0z01 ) : 0 2BA, ROf
dz02 H j dzdzOM2610867. +1 )

o 5filsdedy | daflstsL d dzd d3q H-D e8] dz (4 dzv-j dels
N Nepr n0zts to ) 1S WRBUS d deffdgdj HID L Bzt dz@:7, Ri3E@(5)7, &G,
™’ Er 0. 30 igwdzt )s JAUBRIAEO GBDRAR (3 d BO2 &3d3ts dz! )
Msd Hd & Cd j BBc, gHoado)o fasfizkjaly HejpdpEdstis o O.
uf j C¥tg [ t(400f | NCDChL): U .087. 97, 1( 49732 ( d3,.2 37\ AFHD 6
1 Ml1 )96 5 =H0| Yyl )46 2( My 394Bef t(101 {3, WCDLCIY.
149.8, 146.7, 134.5, 131.6, 130129.3 129.0, 128.5, 126,0L047, 219. HRMS (ESI+) m/z
RBOMMO tc O MEHERQSHZO T ) : 0787480 MM O d&zO2 1 ) 8B2&T%Q: ([ +

o YltejBlszls d-dgj ISdf iz -Ad 5B dzd dzd d3d H-DL Bsteia]ts W figla] dz
N_N=ph (9 (4 czR dzieds ) ts talgls  drifdgdi Ho® L IS E3aER 7 a3 o3 ts)olz
Boc 7()( Boc,O (65 B3¢ 0.30 B3 ts)olts te of 4 Is @B d3d B0 d3 a3 ts)ad DMAP (3
B360.02d33ts)dy'ts § H d (7 3idglcPA%)Y s dzlz u d dzd o -dpjddaly ts Biszj d3 @iAsdzO
gt j SB[ 1(400f | WCDChk):U 4% 7. 45 ( d3, 17313)82 ()t 4 a)(="d).0
1 Yyl1)985)(=H,0 ,41y).,610 (&@fJOwEft(101 [ 3, WCDLEO.
149.4,147.9, 131.8, 130.5, 129.2288, 126.4 105.9, 85.6, 28.0HRMS (ESI+) m/zdz0 ffn ©
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u d dzlsdijLls d dzd H j dzc @ Odzls 5 dz® 1

s tOfldyjtstaazd H | dze ¢ H({@XAZS s d3dgB dKLCO: (0 4 d3d3ts dz' )
Oyd stsdzdisted dzy ( POCHBIAD. 2 H ts eOFEsl igafj f:  § J ted oBJ N d ¢
s Ydols j &5 OMmlse stdlsj dzb sk & 6k d dzs cusmi@SpRsAEf) Cs O iy
Tt stedsy (20 gdz) , dzjeOMbeotttd Bt EOfEatsE
Csdeyj delsteqetso Odzd ftod §sdedy j dedetsds HOo dzj ded d, 4 &

o 1§ de-Befieg Is d-82f Hadzed dzd o5d H-B rrafdidde d dd0) . R L
oy AP B34 Is d deffdBcj HdD L Bs(lizts dz@B7, BBk [7,5  dfet d3d3B)dz!

o PhCHCI (3 4 , 0BG 2 7 )iz H Pdz7 de9G@®6) 1 5 dzlz y O dzq
BjMyojbdsets ®K&OMEO
w1t j CHtg f t(400f | YCDCh): ti7.562-7.49( a4 1), 7.37-7. 31,6 (),&49( HI= 24
1y, 11), , 48391 =4, | MWL Catg [ (101 [ 13 16CHCI
153.4,135.2, 135.0, 131.5, 129.229.0,1283, 128.2, 127.6, 126,62, 445. HRMS (ESI+)

MzBOMMO te O M@HERGHREY . 112880 MM 0 &0 2 4 j) Rmorel

o d dzlstgjLs d dzd v j dz6 B Odzls tsd dzO 1

s ©OMmRy st tzd H § dzc F(ADdzIsdsdfteizlp' dpd dzff L (0 d @ dzO)BEBts dz
nizstes W s tc dsjH 5B DB ztigdzd Is  dzZOdsd & 0 ( IRSHEAP (g oS¢, O
BRsdMdBS M §Jted di3i " d B GUzdE dzi ylsdedalg dzd f) 3d % o sl
tcOMiso BI@IS(AR2 T 15, dfdye Odzd yj M kz v YWOoL bk midShddf da
Wddzi stetseo Odzd. | Olsj d3 tOMmls o totisdi s fndztc z ¥ dzSfciindiz@ iyt
9" Hj A B i dsydets? RietsdiOstsettOW dj?2 dzO fmddzd$ (

o ol dsddzeuy dzts Nt W j dzd dzd B3d-HDOQ tiseias Hif @R H

i~ M\Ph ( dzv - Gzldzts to ) ts ke Is d dzdogdjHi® L BEt dz@:7, Bd3ts dz'

T PhNCO(43 3¢ ,41 B S)dzPHCHCI (3 4 , @2 7 dsdFiptezi H Hl dzj dac

(75B3694%) f ts dzlz y Oedztfj Hdztsizds@ fpdzO

#f j CUitg [ t (400 | YCDCh): 6110.19 gh . fy, iTHBA T K8 9H), 7
6.65 (H, J = 0.9 Jy)ueflHYSmtE6 (1120 I Hf, | 3}, 1SEFLCIO
147.9, 136.6, 131.4, 130.1, 129.5, 129.3€.32126.4, 124.9, 120.5, 108.BIRMS (ESI+) m/z
BOMMO toO fEneNe@ dzdA®*¥3691030 B30 MM O &zOF H j RREEO26

112



{BMOY ity HEEB J i deidia 0izls GxPijztls

I Stz dsHisddgkzs S(tdslk, {§tdj % ddilsH v kst or
HiSB OotpHji: f dtedH ddz o SHO (-0 d3d-Bastsite WHsoiEocictatstd HentsOf
CdfmdzaRkl. 0 1+ Co. ) tOfflisdeds s dg €dsH B igd is @ fERals) "]
fMtej Hts 9. o) @l OB yd tsdedzlzs  fifrplsjtshits' o j Hs th)O@se cibdtfftfedsy d © dzO
(1.0t Co f)itod i h d o Odz§Ods dds § W i ®@F jy d ts dedzlz ¥ € fipldsis Bye f tats
Bjdol scztsdg, tflsOodzvw otsHdzzy WOLE. g sty e tzd
L dzOyj dzd § to] RQflse Se@s hrtdls Wi ff0 Istedsp @lezg ydzr 2 o
f j to jdidmii Stk c dzts H ts dzelzts B 15 GitfsdzeCta] ¢ dzd WO Q) tefj dkijj M H o @«
sMOmBEY ddz SEEs @Gk 0L Gf offadeRdd sL HER | .

pn o d st | dffleid ¢ M Bd MBIz HE O HJGdHBE-

© N\fs 2-0 3d-Balgts to W s dzd dzts f o5 O dzt88 245 & ,dAPdzztzts dzd )
"W dad czd L 515 J(B5HJEQ RO IsHAES)AAN S § K d dAR dADd G 51%)

f tsdzkz YO zap dz mafafelplslsasstcH sets o j h j flse O.
4 j SHES (400§ | o § & J06):1112.49 £ h f), H), 7.447 . 5 13H)( 7087-7.21(c
2H) , 5J84. { HH)y, 51327. § wyfy)SMitg [ t1( 101 [ L yd6 ) ai
178.2, 162.5, 135.4, 133.1, 128.9, 128.8, 128.7, FRVS (ESH mz 8OM MO tOMmMmyd
(C10H7N20S, MH): 203.028580 M ©  dzO(M )} 2884289.

3-(2-A s tste ¥ )-Sisdjdls d dz8-l8 § ®A fts d d3d HASIdas dzd3). d dz R L
QF HdcdH tets 2 HAdEaED to ¥ s dzd dzts f teStsdf ipit@de (5545 ¢ 10
Oj}NJ:S BB)H2-V Is 5 5 dzd dzd L 5 1s (USYA{ 10 dgB )y ts | H d d (HAHg |
73%)f ts dzlz Y O dzah | aztses doH jf dzde ORlapjj o dBE 5 s o Y GH 5C (5
vt j CHES (400§ | o § & 4d6):112.72 ) 1H), 7.56 (B,1H), 7.2-7.48(Is ph = 1.7
L UR=774 YlH), 7.43 B,1H), 7.36 [ J1= 1.7 YL =77, Y1lH), 5424 J=2.04 Y
1H),5.25 ¢ J=2.04 YlH).&  j CButg [ 1( 101 f | Wd6): § Was(h), 162.0(),
157.6 @ J=250.14 ) 135.2(f), 131.8 4 J=8.14 ) 131.6(1), 125.0 4 J=3.74 ) 12054 ,
J=1274 ¥ 1163 @ ,J= 19.4 | ¥y 99.0 (). HRMS (ESH miz 8OMMO t©OMMyd
(C10HsFNL0S, M-H): 221.0190080 1 1) ©  dzO(M+H)} 22410 90.

3-(2-m dzth fp dpb-dgj Is d dzf-ls § ©A s d 3] HAMSLAS dz(ld).d dz R L
©\0| HdCdH s RIS o s dd dats § oSl ifdsde(s45 ¢ |10
oj},},fs B3 s)df2-~ dzts 5 ded dzd L s iIs (10 deBs)@'ts | H d dzj (U&hg ,
66%)1 5 dzlz Y O dzdh | azsa dsH f dede OmlarjjlodBE 5 lso Y GHECE S
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gt j CHltg [ {(400f | y [ & {d6):012.68 fn1H), 7.65aH h=13] Yy =781 |y

1H), 7.547.46 ¢3,3H), 5.40 4 J=194 y1H), 5234 J=19] yiH).u § j S Rutg [ ¢
(101 (ffwfe6):0177.3, 161.8, 135.2, 132.2, 131.9, 131.1, 130.8, 129.9, 128.1, 98.7.
HRMS (ESH m/z 30O te O MiGutfGNQRIMOM): 236.9895,50 M MO  dzO2 H j
(M-H): 236.9901.

Me 3-(3f § Is ¥ glzdgehdzj Is  dzdle d ®A M) fs  d3d HAGsLOAS dEtbl d dr L
\© Hdc dH tc s n2e0siiecfals® tc W s dzd dzts § & toff froidi8@se(as43 ¢ ,10
Oj/“_N;/‘:S BB s)d'3-d34 Isidjdezd dzd L ts Is (11910 dgBts)@yts § H d dAj (P j
G 68%)f tsdzlz Y O dzap j akztsas dsH [ dzdc Orizizjj o dzts 5 Iso Y. toH 5@ t

g j S t(400f | U [ & {d6):01250 g h1H),7.38 J=7.6] YlH), 7.27 4 ,
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129.1, 128.7, 125.9, 97.8, 20l8RMS (ESH m/iz 8O MO  t& O f)(GuHINsCES cstiae):v
217.04411B30M MO dzOM+H); 21al238.

MeO 3B § sk Ndpebdg] Is d dzflb d ®8A M5 d i3 MAGIdLS(E@R] H § dz
\© Hd G dH tc s r2DEReffak® tc W 5 dzd dzts f € ffRHBESPPMD ¢ ,10
oNMes Bd3ts)dd 3-d3g Is WCfiE] dzd L ts s (239 of BRI 5 § H d dE§ dzd
" (1.61 ¢ ,69%) {f tsdzz y O dzd B p dztedH j d dixftc Oz jjrodgts s Is o
9jMhjMmlse ©
wf j CUE [ {(400f 4 U [ w& 4d6):1112.47 @ 1H), 7.39 5 J=8.14 Y1H), 7.02 fH )
=21 yk=83J YlH), 6.941 J=2.14 YlH), 6.90 @3,1H), 5.33 @4 J=1.6] YlH),5.14
HJ=1641 Y1H), 3.75M3H). vt j S¥&utg [ {( 101 [ § y-d6): @ I7&1f 162.4,
159.5, 135.3, 134.1, 129.6, 121.0, 114.7, 114.5, 97.8, 33RMS (ESF) m/z 3O0M MO
tc © ) fny d COHREDS, M-H): 233.039030 MM © dzO&M+H); 2BBA387.

F 3-(4-n Is titg] dgepdg Is d dz8-I8 J ®A M) ts d d3d HA@sLdAs AL 7H d dzR L
© Hd G dH tots Destdial® o ¥ 5 dzd dzs f WS iPRagsEss ¢ 10
N BRE)E4-W Is 6 dzd dzd L t51s (151 Oz 's | H d dZj(HE]d ,
T 68%)f bz uOdzd o o dH | -tBigQidsicit tdder Issod jteHdESS
e j UGS {(400f 4y [ 4 4d6):0112.51 g M f)1H), 7.457.39 (3.2H),
7.37.7.31 @8,2H), 535 4 J=1.8] Y1H), 516 4 J=1.84 y1H).u  j S %utg [ { (101
[ Ly, [-d6pi178.2(f), 162.5(f), 161.9 @ J=245.8; ) 135.3(f), 131.1 4 J=9.04 ¥
1293 ¢ J= 3.0 ¥ 115.8 (= 22.94 }4 97.9(f))HRMS (ESH miz50OMMO te O M ud
(C1oHsFN20S, M-H): 221.019050 1 1] ©  dzO(®I+H); 221089,
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o F(4mdzttp jds) Is  dzfHe § EA s d dsdf ML dZd8). d dz R L
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