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~dsst W ds'Odzyg j BT dzd L O dfh j dzr  460% § H g Is tfiFzdh
GdHtesS M dl s dzjh detiHdiEss diddl eizfs 2 © etz gRipdl 61y dats
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14) totsd L o Hz@C stsdzH s dzO s tsted d tsSHdesd d3j dzdz
ftetsfls Oc¢ zOdae]gds®tcj “ h O ¢ ZOMMJC 0 id(

vded o j tfOdz! dzr 2 ftejHh jMmise j dadzed €, A dt
CCtOj zeatsdz da B t€dofisiprdz’ @ i s dzdzts 2 B3 to g fn
ZOSC ssdzHdtsdzO stted d jet ftetsdL otsHAE -
Csdals j SMlsj, MstekClktedOY oL OdEsMawL ! yj
Ff sdBY dzgzls© o ftojHr HEZhM dR ©WOLHJd&ZOR. [ HJO!
Bdyd ¢ dzd mdr@fSlsftidzdz’ = ddzlsj ted3j HJ Olstse B G dzfs
i zded C Odz detsisd MEEBOGEOYd sgofdicolzy yj!
Edzd o j tefOdz! detsfylsd . J f sdzdzsdz tstcc Odzd ygj M¢
f sy Odzlz 2, dzjIs Btsdzr hj] fwHBBd = fHtodd3j totso
MesdHnddzy dzedy BByl B iMfjudls! o 5L By dat
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fsdzeyj dedw dzOSCItsdzO sttcd d jets ftetsdL oatSHC
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CsdeS tedtekzs s Hts Mdn s, Iss HOdd dgj 2h
L dzOydlsj dz' dzts 2 Misd § 4 dzd mMrsy O. 1 tod yd dzt
ftosL Stedzd o0 sMyls ¢ zO2 OMO stste(d, Ctslstster 2 ¢
Moty ?2 wjltesMddzj sdud M2 Codyjfuydd Jdijc
MdeHdwhdd?2 Hjd' Mikh ] gldy B | tsdgdLis@ifited: O df'd
ftoesdzdi Y st ydetsc ts f sdzlz w4 ded v Bdyd ¢ ddyj M¢
ftoeddgj dgj dedd tsdzad L OyoOmlskzs Hwsdcecter ® 0 BRSE
setcOded yj dedesfylsd Ctezc O tslsj dydOd def » 1 to
MistcOls j cH{des y jfdedzOW ststed, M dBsdj dzls©O o tsL dac
feOSbdud mMS&d dzj fejlsjtefjdzO dL d3j dzj ded 2, 1
9" BBt Cdzt yjotsets ftoj otcOh jdedWv Bddzdso a2 #
YydsdtsftedmsjHddsj ddj), sy & HEIPAC OMe

10 MRridd 39 9o Eftwtsh jddsdts 9 OtedOdzlsj
el OdzdL EZj d3r = 5 dgOMmlsswh jj otjdig" o ©0Od
sfdeso Odgdz" = 2O dMf sdz' L s9 Odedd yd ¢ dzstf j dzls
B' dzs k{ gy dziz O de' f orBBtctsda BOL 5952 WL
ftsj Hddzj dad w . ) jteo' j f HAGHC dsdipfdrj i
[ d dz+ofipilz H jl66z & OC Cdzs yjokze MisOH d sidz®C B ts 1elz@
MstczCLET tc L SIststcOW o ~"BH] HOdMZ dzgj 2" dr HFtof
zOC Is s dzlz 168 ts teldts dzlz y j dzdz" 2 ) tojLEzdz sOIsj B
WEdS ydsdzOdzdL Oydj2 d fBHAatsHWh j2 Misjtej -
sdzj Wddedtctso Odzd™¥ HdzW 99 jHjdedW"H B sEBOdRW t
sfhistse O, cZse B Is! dzj cCts ftoj sBiOL tso Odz 9o
Misstetsdz Bdzts 6 d | gL tcj Odzd L Iz j diglsrj Is doy J f
fsfdzj Hse Ols Szdates s PR IsMw  dzO -y degj B fyte ) s |
H - dzsteC j Is j-tp@ ¢ dAs f(jjldtid3on )} sdz yOs h d 2 Mve j-dg
Hd R dzsteB d yd Sl&tsBlzGRjdgs dzdzsy jIs BT Is! o 5o dzj .
l d dzdzd @ j dalO C s BIdOH Qdf , 9 s MisOdetso dIsj dz! detsj H
ZzOC Ists5dz020.) teld Sslstsdyz f jtejatsH] dLo jMmisdyr 6O
COC ftew"HCO ftsojHjddw tIsd8 tj OSyd2, |
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qdzd ) fsksh:s SdeOd d'o $OkOdkdL Okttt
M fletsmY sdedj o' o Cdmasls). stttk bses, §
sSBteOlsder d3 fasagjvHiSdedeo " B sCyJ f j 2 .Mis i FixzO S
fsHYjteSdbkls: , ylts Cwdyjflskod dts flstcOl
fesnisyHjddi OfO W tddedke OlsdydO, s ddzd S
Mt jLdg" 7 dLd3j dzgj dzd?2 L O ety BEsdzj j UJ O3

v O0¢ ddzd dpe@adji, oWEfidc dL e jMmlsdzer = § tSHA
CORSOL BN j2 dHjd fjHmsOsdv j Bscts dd |
sftse j dedets L dz2Oyd d3" . S sdzj yozts, COYHT2
HsMissd dise © d ddasjtej Mdzr §J Mddzls ldnd gjd i) S iz
Yyomilsdzr = { tctsB dzj d3, CoOmMos hdamw fmistesj dzd
ftesmsOcC &zOdzgH d detso, vylsts dzgj or atsHdlk {lsd
Mrjd MmddadsjLO. 1sibks®k yjdj HMsssteOL d &
fted d&3j oso , H jdHs dafilpsts Jitslzts dvs yd ¥ HOdzdzs2 Mlsts

141s zOMMmdyi MSd2 HattH ¢ fHftosMisOc dzOdzH (
OHHEZCIstse yYydSdzsf j dzgsOH ] j d2O fy O

1 jtco OW tcj OdzdL Oydw MistcOIlsj ¢ dd ststed
tcOyJ B3dud MSdr § BE&REY PGEZO dzs fj dets ® O dzdzts d3  dzO
[4+2]-OHH EZC IO yd ¢ dzts fnjdeidsaIHC o) dodes/dafR H & dndz Q144
ltcj HO Oted Isj dz¢ dats i sdzlz yJ dzdzts j ftosdL & BH dzts
ey P ydeasftedmsjHddz ddY o ftodmbikls i
sBtcOL SotQdadidtrthy vor MsCdd3 o nsHISA. 1 sMdzj
hj dzsydets?2 MfacfjaejjH oo OdzO MlsOHdw IS dgdda]) digdte
fsdazzyj dzdJ &3 B dUGZOLE 4ROC Sedsster 2 f sMdzj
QO SC IstsdzdL Oydd BT dz s tc Odzfn Wotiz® &3¢ ez O dis B §f
or anHBR 41%. sdzt yjooOvw MstockCIlskztcO 17681 RO
i sdzlz 44 dzO f tsfmdzj Oyddzdtetso Odzed v d tc O
HiGOdtse j dzdtetso Odzf W O dz] dzff) firj teidrtistis § i s & @-6) fzgz



1. NaH, MeOCH,Cl  MeO
2. 2-Cl-akpui1oHUTpUII,
@ Cu(BF,)

>90%
OUKJIIOIICHTAAUCH

m-CPBA,
NaHCO3
171

—>
>95%
m °
0
o 1. Ac,0, Py 0
MeO 1. NaOH, CO, 5 2. n-BuSnH, S
2.Kl;, NaHCO3 . __ABN B
/ A 99%
0~ Yo \\\
173

CH20Me

c1 oo

(MeO)ZP/\n/\/\/
1. BBr,
2. CrO3*2Py

175
0&
= N
\\\\\ NaH, ,I[I/IMGTOKCI/IBTaH > - 3\\
) 70 % Ha 3 craguu
S
AcO’

CH,OMe g
AcO
176 0 177 0o
1. Zn(BH,),
2. cho3 0 1. DIBAL-H
3. DHP, p-TsOH EREN 2. PhsP. CO.H
> N 2 >
80% Ha 5 craguii
SN HO
THPO = = S~ NN\
178  5THP o CO,H
0
HO W $ =
E \ P*OO H(§
W E/\/\ >90% =
COH ' (£)-PGF,, OH
- /
THPO z
179 OTHP

(x)-PGE,

OH

4 - J @30

ssd s sdzdzd dzL O 176 ts Oaiss deg dzaf HPj toj 2 Is d¥-6 5 Crselt
Ud §d ddedzsts o Odzd jwds tc df < Iz s Yool 2 HWE)

f SHa BH
sW sdzOIs dzr@ d3 Mt 5@ dejOdzlssty d® dzd j A3 774l totsidadjd 19 Jzis G
yJfd ftejuHh jMmsosoOdzd toj OCydd otmMmlsOdatse
LOhNdIsO @6 dHtets$ frimpsdg Hag" dZy 8zl 1@ & f #i J
Wdtetseo. 1 0dzjj, otmimisOdetse dzj dzd |
d dzd H s 6B tafis d3fhglztizl s 2

5jlsOGCdHt
CdMmdsls

HiS d&zOG Is
f tcd 79 dzdin =tH J it



63
fteOSIsdyj MSd MWsdowteismaddgdz” jjjfd §tesimls O
LOMdIlsdz" = ctelzf 179z fifj ts jnicd defndzd d dedzts ff tocd © tsH
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fMlsOu d?)
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fteOSIsduyud MSOW L dzOyd dissmis: tsHddetsd d3j dedetsc 5

t4dO0¢ydd ydsdzdLoydd, Is OdzH § d3dz" § dzf o J
M yd Is Odedepote cf etsyj Hiztor dzy s d3dz] dzdzts,
steeOdzd yj MStsets MddzlsjL O, SH dzOS ts, o fts

BB HdyddemSs?2 ~sddi3dd IteijBbkzjls ML HOdM]W
dB3j IstsH 59 f sdzlz yd ded v f ctsmlis ©c dzO dzHiElHasjols dzc
ftetsdziyde Oj sy  dz©@ oMmjd fFslswyjddd
Bese sydmdzj dedz" = tc OB BIsOR, fHMmowh jdadzr = tol
MOt » fHABHBS ¢ dqdzsjteddJ HdIsOdZ ststed ot

1421 sfydzj Hdzd j EMtse jteh j dzifls o oDz q dEQR Ciftsts:
shdetseo jJOHRERBESO yYd& dztstf j dzls Otxlgl | dzO  fr

SsO¢C BkxJ B &zt tSld3j yj des, M B dZsO Mo
Bisd "5 ydimdts fsfrlsst kfse jth j dhss o
ftosfils Oc dfO=xlzHsdtelsp. 1 tcd 1 Istsd3, bkdzde j temOdz' o
@O EZuteflse | Mitetsj ddy Od® Qs dzd B dd s iz
9" L"90jls Mdgdzj dzd v . [ HdOC 5, o ottt
Sl WOjsmw EMmists2ydetsy M q ey gz’ Ldiplsq dad]
[4+2lOHHES Istse  ydC dztst j dzls @rozf jHAEQs b -@ i H2L+§ 2] o
ZkOkHdded jtekz. Clsts MoawiL Odes, C0O¢ f) MBS tcOh
HsMisd ) J dzd dds dzff stso Oded ¥ W J od3j RIOELs Ofiz' @ I
ydfmbsts ~ddHud fmdzjsdec? jifteknzdzd ¢ § ez § BdzO iists 2z
MstekS skt . Cotds ydw 1Isdn §HU2cHsd)ol oD
fjtoco" &3 fjtoj mnBH K 18YAE dztstf j dzls OH d j dzY

t Odzded J§ tcOB SIS Br dzd f tsfmoewh jdg dmy t
BISstee Oded L Bso Hdw tshkh j Mo dzj dedfvdzdzt ¢ §
YydS s b MOz @@ L L dz' SOl Yj et Wo d-d i
| ZOdelsd s j dzj Ssdoder & M sise 520, QG dzdzQj tze ¢
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HiSo , 9 C(tlktstt’ n, SHdZOC, sSBtcOL 59 Oded jJ ff &
B Mlstej 139N 3T Mdz. 1#ARe, fglcisdi stsc s, sls
tcjedtdL sd3j totso ftcj HMIsOo dzw dzts CtcO2? djj
1 dzOIsd tsmj dzj SHfldafsovdgtsifidde r s¢ dmdzd dzd v ZH O dzt
dmfsdz L s Odzedw CdMmdzsls 1ty dzgfilsj H O, yls ts
dimYf sdz’ L s Odzed d Mzt BpstptOO(d dgz' ~AL ,. fif HdaBA ts
tcOYyd 3dyud Medn Bdyd ¢ dztsB 3@ dgtsdzgtis® € aiz® dzlg ¢ t
JtedSts B" &zO HBo ts-z4 Azls, dzofls s tcfd gz ¢ HO
sCOL Odzs ! H Odzdz" 2 d&3J sStsH sC OL Odziw H T
ftejHN jMmiso j deded ¢ O18y ( ffj Eas p tzes@flsdiis oL Od3j " | dz
Fcdzj esHO ( Md4.2)c 6 el,dzdiyrdgddfO { Isse s WicOc o3 &
ftcd ®tBOLtSoOddd (JjtjratHdscects Cdif dzj ¢ MC
o j dzd ydIs- 1 dzOIs d s d3j te dzlzdzO Csosmiisiscsias f j&disjdeL
stetsd3] cl=pssizOdz dzf 2é tjoedtsdLdjtc ¢ OL Odzf
Jets o HELdHtkssBOY I 9 OzOM! © ="tsH 1

vylss €COMO,jlIlsmw, colsstcs?2e yYyOMmlsd MOl
ftejlsjtefjdzO dL d&3jdzjdzd?2, L O dMm&dz® uf dedfLdgv
fso"hjddw or ansHBe fHtsHESCItses. 1 1 Iss2
ftosMlsOc dzOdgH d dzOd3 f tcj HMIsOo dzj dzdz" 2 H o OBl st
d MHjkyOhd2 o Mmisj YwOCIdUuimséd ofmj
BBj StsSHT (M) BOHY Gliztstcd totso Odzd | - J t6)BdzY dzt| G
dmMf sdz' L soa Odedd yYddeS sots?2 §r dzdls & 5 Elaes@oLdtsi
ZzOSC s sdz0 -)12& S &€ s(dzd yJ Mlso j dedz" &3 o' - SH 5d3.
zOC Is s dzH d 5 dzO-)-22s ) tzdr(sthme'r MsC s1 W W j € Isd afdzO
tcj i ®jlsd o 2O f tsfdzj Hiso Olsj dz' datsfls tej OC Yy«
sdzj HiZjls tlsdiilsdls! , Yylss ftoj HiNlsOo dzw j d3r 2
dzj f sftej HMIso j dedets dZOSIstsdzgH dtsdzO ststed d
LOMdIlsde" &3d Gtk f Od3d. wj dzj S Isdte sifishd ds' ¢ dfenz,
smizh j Miso dzy P gy 2fsjHdz | dzL sdzH J Oy j IsOIs O fted
5§ steOd3d Is d dAfcfdf) weSdmmdieiar® (d 2§ sdzzyOoj d3's L
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