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HN—( HN— Br N N N-Ph
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64a | 196b, Nu = Br’, X = Br;

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

] O dzO dzts &dndatz’eo &f W A Bl dzs dL EZyd dets B tets@Etctso C
gz s h jets ) MsmMisOo j BdydCdzs[ 2. 2. 2] 5C &
Bdydedzs[ 2. 2. 1] cjflsjdesotsets. [ Bd&Otkzy ddzd,
Ctsdze j g W thisg B d dafs dztf v m 5B tc OL 5 ds@dedfjyd] tc Srpds) di
ftesHizSCIstse (s HOdzdgr d3 vaem d CJf(# - OdADdzEbO otdnj
odHd@sMIsd, oL Od i3 H/JaIMmIs dcds BETRE Jf edsdzjj @Y Is § 5 tol
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4~ J 850
Ph

|

N
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= E Bry, CHClz unn ¢poynas cmecs

- Ikl Rt
Br,, MeCN NpoayKTOB

79a

Il yjdgdlkzd Ol oLOddBsH |2 MEa d Va find f tots d3tf e3¢
tcOL dzd ydz' » kffdzseodwr HJ] i@ g j ystsn ficisy
L dzj ClstectsWddz dz"n = OcGjdgstse € Hoet2des?2 MmeawirL d, dats>
tej OCydd d MmtekzClskzter dMrtHdsects d&df sWdd dsct

3.5. 2. NLOjLGEdydd dedzr = MY dassS8ade 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 yj MS d = CdHOMs] dse , L OC dzv yOs h g2
[4+2]-yd C dztsf o Myts § N(@)dzPdigd W v ddets dizlz d3j Isd dzd H j dz6 d H O dal
ftodmMtsjHddaj dadd ¢ dzj € Istfetts W iz s@tEasiPo O afj dzas Ot OL 59 (
COwC OMdesc s SzEl i@z " j2 0kOSs2 MteMmise j dadats
Bsdzj SEdzr o COuydimlsej odzlstej dzgdzi 65 dglz € dzj sW  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
By jls Bris!: djcCts orHjdjd L ©j0Cydsdds? ndj

4~ | 860
W Bry Br. 0
-Ph H ~Ph
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o) N Ho N
t-Bu \\< o \\( o
o} o}
68a 199, 95%

st dezteOydY L Od3j fiskP%ksj’ ddg@® s © dzthyas gz dh@zj @il i s H
M jShtesMS sy dd §t HEQORCEId de@sds ssizse | dzts te B s teidzd dzts o
My jCOBg ©B&OMISd 5.2 & H. GedhmklsMsokjls HEB
ZOBd&* HOj kMW R OLOSIk teds 2 fddsc dzjls.



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@mdssdzoh j ddj o

4 n j BFO

i + O Br it Br. Q

B

‘{rPh Br, rH NP " | ‘{rPh ____H | ngph
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o) r :o::< __<b . H 0 ‘g; o)

r Ot-Bu
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68a I I 199

lLOdditsHj2Mlse dj fiy dtgsdszsageiPDsstsicdz? nMH | 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 HJdepbdzdzp d3lzls BT Is!  diBhSC dzBhSeBdz" 1 tcd oL Od d3tsH
LIsdn toj Oc | dzls tso66afff LG GoyGotizgkztiztb tzs dgBj d ) R stesh d ¢
9" Hjdzj dz" tCHE0H dGdewszly 58, v OBdzdyod 14) .

dsdzj HEZjls tldiplddls: sy HOF 3" 7 o HOddsHR o
1 CHftetsHEZC Is-¢ Iz dz'fdB@® 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' ,
Colstster j, o BGldzdydy ls J66Rdoabdz sty o ¢ H O dalk
sfidzso dz & ftosHEZCkse ) ssHE®R Ctdsdsyds? -t de

Ot-Bu

4~ J 880
ph o
0 N>: % H COOEt
(0]
Y-X H ~Ph X N
N —_—— I N + /\éo
0 H N— Y
O\Et o 0 Ph
— R 203,Y = X =Br;
cmeck nsomepos 66a, 66b ;gg z = Er, 204, Y = X = | (He oBpasyeTcs
201’ Y " éPh' no gaHHeiM AMP cnekTpockonum);
T ’ 205, Y = SPh, X = Cl;
202, Y = SePh

206, Y = SePh, X = Br



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

ftotsH| Y Emdzseo dw tcj 9" A,BH
199 Br |Bra(14 €)pCHCl, O 73
200 I I (11 ©)pCHCkL, O 76
201 SPh | PhSCI(1+ €)pCHCEk, O 70
202 SePh| PhSeBr(11 €)pCHClL, O 73
Jfdqueovim! dO ftdizyjdds jJ tjLlzdz O™, & dL

Oc¢ j disssle  PhSCIfG d H ©datzB3 S Slsser 2 MeHj ey dls i des
IsjlstcOL Odzj h v dzdzlz® Hots2 dzglz¥ o =4 89fffp WBLId & BEIE 8 Ldlz
5C MOL qapasledsh 5 o' REHEd (85 BO 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 +
ysts o dzdlsj Okt daj BT dzs &O2Hjdts fd®Btes
L dzj ChtesW ddz dese s Ocj dzls O, f tofsjsgpt®® hifd s A dets F) Isfy e
IFcit Mmyjcbtej tj 0f vddggzizesdizpmMEsHi oL Oda
Msd HddBYd e8P ] fledhizlsmif sse DRI 6 s 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 .
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I mfj'tbeit Mtj20ffdgdirismise z¢ s fMdcedOdz Holt
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tdfm. 16. [tdjSkzdedko207 MstezSkzicd M,

lEfmdzsp OEO&sE dudy 7 t6j OC ydd B tcBIRJ tots asq dE "y
fMtsj H d dzf9dad joede j H p dzPhSCl [ H dZ®C B Odztler oY v gMmt d OdzO dz
6j OC yd tsdzdpts 21 lelgflg by s W g oz ' j Oc j dzlst  dzj o L89( dsfs
HOXJ ftd Cdfvukszddl 8 §&ipsEHPERGEyigEsdY 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
M j Hd B8R 212 MtsHjtey O dj ©SMOL ddzOded dsq datso ™ 2
5B dzOtelzy d § Ojcld v fpffjtk GO j tdes iz 7 d &d yj MHOOBE
Ckffr ( cBEHOsY T 5@ 60) .
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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%

[T ftojHfsdZOCOj BB, Yt MjdjSlsdeodts] GBtOL s
EmMss2ydetsmls: 8 fJtosdkiyessydtsets ¢ OB ts$ Olsd tsdz0,
Bictsd@is dzd | 9 SQROE to l fstfid@20 g Misd Isj dzj ( & § y Eels s6J130. J
ydSedzdL Oydd yJjtej Olstsdz OLBISO Htsdzy dzO tsBKGOL 5
WBstedsO OBdHO, CtlststtOw dzf MBHJ oy dIshis @3z dgdsid dstg ts
fsdzsy dlsj dz! dgr 2 L OteW H.
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MsdHddzj dzgdv f sdzdes s ¥ ¢ d20EROZH s By | dedzSd. (cem L
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v OC dd3 sBtcOL 53, B' dzO ftocsH | @3 dzMisted ctso O
HdL Od3j M j dzdzteCEC fimeesl2ddzts@H H 2 € Is s-a) d & §z0 § g d §) 5§, @8eflz] dzd
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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 MMkzjmsoOddj ydbsksS g ydshlsd

14 Sbtste” §  dL  f ydfiEwzddzdent dRY ity H G hdety detised O
2O yYydbslstst mdydetsfyls! h  f cdsyhiy ). il @ dzis B € I5)dits| ez
syj dzdoOdzd f dMitsd LtsoOdzdj &3 C dzj stsydzr 7= dzd dzd
NddzjLr MCF 7, COteyd dzts a3 Zzij eSSt Yjdzse jCO
1 BBted tsdzOdz! dets?2 fsysSd yjdzsea j O HEKRAAYBTe s ezO fipls
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 daifbylj sdz! h d dzf Bydstq & I 5 gi3H dRoifjtaifvdeddef L € 28 d d
Zdzi tod dzdzzs ydltslsstmdydsmis: 6 Glsdtsh jdededE s
L 2O U J daghslICsobndd € sdzyj destcOydw, fHtedotsHwhoOw € HolzC
Czj sts¢ 5 McOodzj dzd T dzj sSBLOBISISOdzdz B € dzj Is
A549 d MCF7 o Gfhdssdsd d&O-GHY EHMs tos dy J Aftds
sifmisdtelzj B § Mtsj H dddgisdfdr " 2t ts Wipjdd#jsClds f o detsfyls+ €
Cdzj stsyds a3 1 gzfidgthis tBY dzO dzj Ctslststolz® fn §3daf Wlsad o dzts
slsdetsh jdzgdd A549 s MmtcOo 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 jLdR g figls RIs j dzr N 3§ ts dztg ysjj dedsdy d € dzO, ® B
5B ZOHO8 Is Bt dijstss sty dmskddssj dzdd ofmjn IsjMmisd
dzd dzdl24 Istsdz BEsy des kB jHJIs! Mw, MtcOo dzgd © H @GEdz" | ,
ZOd B tsdzj j ydbslstss dydkse s qL o fjn g Is0
HJGeOdztsG j dzgd tetse Odzdetsy W J dzd dz! detsy C tsdzt yts, 8 4n@2H O dac
% d97, dd&3j ¥ h dr d@sdetsc Odets ¢ lzdzdgl€ tizad® digdz dzj ¢ O dzts 67 jrdz] to't
Mtsd Hd2dg ded o s H B dzf fggfird -L[Qd3] Misd s dzj i3 o W J dad dz' o
N(3) didHOL sdzsdzO® dzj B dzOH O dzO BLABAQNETPESH2H Tz |z
76, 83, 85, 94, 95, 98, 104).

dtej H] YJtsHECISBo¢ de'j WO sl of iy dndel & sls s ¢ d yd
MM dzj CIsy offdds Misisdatsh j ded & ¢ C HEKROBTYdasR? O L ®@diagd O H |
YydSs dzsf tod s j-Hddgi ted iz B @/HJP. tePL Zdz' IsOIst  dMmimdzj Ht
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&ZOB dz¥ H O] Isfyw
I ) dzESE@ O L d dz@0dzt2aRsch 207 dzOd B t5 dzj
ftsjHd@2dzdisH j oy OPHISE s kHfdf"z209 t 20k BHzdzs H O dzO fiy!
Ydilstsils s¢ fiffdsy dsbdpss " § dzd ©

flstezS skztskz
zo j dzd uJ dad ®

¢

ofMjdk sdfO® Cdzjlsss .
v OB &Zd) @ dIssls ¢ Mdud Mgl d s s js Y lic'® ) MPigefids jO ¢
ICs0abs (ICs0aps 8 & S dzy 4 dzlste Oy d W

Yls ts

Med Hddaj ded 2,

990 J HJdedJ
dd § &M dsdC difistedso 58 Gis ¢
ydlssilstst fdydesls g
dzd LhCjOdzd #f J Cdzj t€ AsCtmodztsdR) Isdf  dijtste
9" MES 52

ol L 'SP EPW
tc OL dzo

65yOfMtso 52 H©BEOBISS ] Cdzjlstsydy 5 dzd dzd 2
MisOdzH Otels ety dipds . v &
Cdzj sts w

MEd Hd o e 20aT MCdlii : \l/iAdlzsfD zjgdzq Cmax
64a >>100 | >>100 | >>100 | >>100 | 100
64b >>100 | >>100 | >>100 | >>100 | 100
70a+70b | 146:26* | >>100 | >>100 | >>100 | 100
71a 83,0¢3,7| >>100 | >>100 | >>100 | 100
72 874499 | >>100 | >>100 | >>100 | 100
74a >>100 | >>100 | >>100 | >>100 | 100
74b 1154¢17* | >>100 | >>100 | >>100 | 100
75 111+#9* | >>100 | >>100 | >>100 | 100
750 11248* | >>100 | >>100 | >>100 | 100
760 120413* | >>100 | >>100 | >>100 | 100

77 56,4+2,5| >>100 | >>100 | >>100 | 100

78 69,1+4,8| >>100 | >>100 | >>100 | 100

80a 21,3+2,3 | 141+28* | >>100 |85,2+10,1 100
83a 08,0¢9,7| >>100 | >>100 | >>100 | 100
830 108+12* | >>100 | >>100 | >>100 | 100
84a 6,7+0,7 | 37,846,1| 30,9+3,4 | 16,9+1,9 | 100
85a 41,9¢3,8| >>100 | >>100 | >>100 | 100
850 109+12* | >>100 | >>100 | >>100 | 100
88a >>100 | >>100 | >>100 | >>100 | 100
86b 87,5+7,2 | 104+11* | >>100 | 140£21* | 100

92 29,643 | 122429* | >>100 | 49,5+5 | 100

OCIsd o




93 ~5 ~100 >>100 ~10 100
%4 22,0£8,0 | 102+17* | 98,7+17,6/ >>100 | 100
95 18,3+1,7 | 50,65,2 | 80,8+13,7| 35,4+4,8 | 100
96 13,7+2,3 | 59,0%13,3| 45,0+7,5| 23,2+3,5| 100
97 4,4+0,6 | 76,6+16 | 52,6+7,8 | 26,2+3,9 | 100
98 10,2+£1,3 | 98,3+19,8| 75,317 | 52,2+5,7 | 100
99 ~4 ~100 v/ r ~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 60,1+3,4| >>100 >>100 >>100 | 100
145a + 146a| 5,90,3 | 6,30,3 | 10,#1,1 | 9,40,5 | 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 13,205 | 17,41 |14,8+0,9| 9,3t0,6 | 100
207 >>100 >>100 >>100 >>100 | 100

Cox® ZOdBGBA& "N OW CGdayj dzsteOyd™, dLEZyj dzdzO" o Isj flsy .
>>100 8 Mt Hddaj dzd | daj Btst® dbfls ydlsslssC mdydesmls:  d dzd
ydlstsls S iy de@zs et OMB{uUd s Ols!  dzgj kHOdSH! .

*3 L g0 erehj WAMMyUdlsOdzdztsj fklsjds { Sste@f sdkv ydd HO
1/ @ dzj Is HOdedz ~

3.6. Bprsafipd] OdzlsdBOCIjtedOdz dets?2 OF
1 4 S tsilstsfpts jH d dzj dad v, dMmimdzj H 59 Odzdz" | dzO ydl
i tdasj ditists o Odz" dzO@ Odzlsd B OC Is jutg n@dz! dfiets o G ls| ] dgts ) [tz C
BW25113 DTCp Dual rep2 ) dtsted3EOdz’ des?2 € dzf.tosBWREI23 Mls
LPTD-pDual rep2 syt sejydas) C ibgteZ2Cic2dL ol
MsjHddzj degd?2 HtosWodzWwdzd L Odgj Isdzer 2 O dzlEdati BN2E1J3c d Od
DTCpDualrep2, dzts BT dzd f tcOC Is d \Ej dok RW254Z43QRTIDJ o dz'
pDualrep2. 1 f) j fteslsy Misd tctso O dsd® CPHOJdAPEZT 1 df dzjs de®voizd dz0
OdzZlsdB OCIsj tod Odz! dats 2 OCIsdo desfisd ) f tsd3ts[L99E tc |
fsLomsdzveh j2 orwodwlis! ddzedBdlstsisisols s Odzim dzsy gz
LiIsdnr 3 ~EdELLAMISPY OH | 2 Miso 8o Odz. 1 Olsj d3 dL d3j oW dzd
Ctsdzyj dzlsteOyd ¥ E.(chiRBWRS118ZF C Eqcoli K-12 ( WT) HdzVv  dz
BOCIjtedtslstss Mdyders fiptsij H Ghdkgj difB'dztsE. goti@NP5113 DTC



MemMsQodzw jIs 125 &BECf, o Ists oatcjddw COC Htkzed] i
1 oi3f, dzdsts dzj O supsddeys  Istsdy Isj Misj (
v OB @46 ¢ dzsdB OCIsj ted Odz! il ¢ to tsiff Wehts i Gf 145 6 iEz QaL ¢
[ Rs(d3C 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

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

E. coliK-12 | >1000| >1000| >1000| >1000| >1000| >1000
>10008 MtsjHddzj dzdj o L Istsd3 IsjMmlsj dzj OCIsdo dzts.

Iy dmfrsOdedzr j MMtsjHqdzj dedw B ozd Eff dsligetefle: ©
Cdpyj delsteOydw R SlssdffodiHgetfy gy Misozjls 5 kd, vyl
¢ fd WdzE. celidzy dats 1 WW jClsdodes [HOMW dz8 s GO dsS
fldzj Hise Olsj dz dats, E.@lin g § Byl o &g I§ OdzO



4. CC MY j tod d3d dzls Odzr dzOw yOfls!
41BN dj fojHjddw
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