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_ 69 R=H (90%)

§Y 70 R=p-Cl (87%)
RNH,
71 R=p-F (70%)

EtOH, reflux 72 R =p-Br (87%)

73 R =m-Br (84%)

69-74 74 R=m-F (75%)
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a) RNH,, OH', EtOH-H,0, reflux, 3 h
b) RNH,, Et;N, EtOH, reflux, 5 h
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91, R=Ph
92, R = Me
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93 R=p-F (88%) 98 R =p-Me (95%)
94 R =p-Cl (89%) 100 R =p-OMe (96%)
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&  F
96 R =m-Cl (78%) L .
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—/ R CF
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109, R =H (81%);
110, R =NO, (87%)
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R 109a, 110a
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140 R = -CH5 (85%)
141 R = -CH,CH; (77%)

142 R = -CH20H20H2CH3 (68%)

143 R = -CH,Ph (59%)
144 R = -CH,CH=CH, (46%)

ROH 145R = —CH,C=CH  (45%)

140a,b-145a,b
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147 R = -CH, (37%)
148 R = -CH2CH3 (13%)

149 R = -CH,CH,CH,CHj (20%)

147a,b-149a,b
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aorb

a) RSH / KOH, CH30H, 1-3 h for 161-168
b) RSNa, DMF for 169, 170

COOH
w«z—\\N COOH
N’ N 7
162 163 164
161 165
0,
51% 32% 82% 62% 610
N N - /
anel{ wonrl/ " 0H CN N
S \
o S
166 167 168 169 170
81% 60% 91% 93%

16%
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HnjdBO 34. JdHE&]L MtjHJd ddW
HlstcClbkztcO OBJHO bkMisOdsoe dzj dz0 B stsH Odsd MY j
] dzlsc | desMlsekC sbteaBsets OdzOddL O ( tdf.



t d izdzteds teasy .dzd j dBtsdzj ¢ kotis  ntisd i lsf @alzdizid v
1 2C dzj sW d dz' dzts jB teus@3B) "jjdimiziyj dzlsted tetso Odzdz" dzsd dz
HdB tets d3lz i dad dzts H5EIQ O Cfkgiedeg 8 GEjClts, o tj OC yds o Mmlskzy
Ylsts Br dzs fftotsH j d3sdeMmistcd totso Odzts dzOdzd dz@f L fOek]j i} jy telg
f ots d LojimEl H d def2dzd sz § Sdzz yj dets 6 OCLEBdN) 2H o Hzdig to tog:
CsHOddMisset d@Bed W B jokCh SH s d3

DMF

“CN 172 87%
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RSH / KOH N
o} OH
CH3OH, 1-3 h
© N 173-184
R
COOH COOH N
Cl | o)
N~
176
173 174 175 . 177
0 67% 0
90% o 66% o 90% 63%
N_ _NH O
N N 2 N
N N o
DO s ONESIE DRETO U
S N S N
H OH
181 182 183 184
53% 42% 53% 21% 56% 33%
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t OMf sMistcOdsj dedz” o5 3j ssHisds 8¢ dfmdzj dzd W Isd
oLOdh@sH JAMled & M dzOHL jJHnjddzds O BFiflz dz! W sctelzf fr o
Msfteso sy HOJ Ismw  fded ¥ d dedfitdy " s §s Gz §f af dztadifsiplls o s te d o3
dzj BOdztso Oy dzs Hdzv B dtsdzsce dyj'ms d 00 Cusifdststy jrn  Hjidp
sCdMmdzj dedw Isdtcteizft o §iedis B Otctc O DOisty AsdsHO
¢ d Mozjsdpds® ¥ O otsmuzse g Mikzd Yisdtseo fklsy B oL Od.
dZOH C d dztsls O d3q 173 ot Lrslzs & e r €  fydzj dztkj IsAdaEstolsAOE d§ | daL
Cdfmdztsls’ HE Mstslse jlsdS 86 hd D r Kz dB0Rsdzs5 0 % Msts
( = 3ABO



11z

1) mCPBA, 2) Na,SO5

CH,Cl,

185 52%

R 186 50%

m
Cp@4
CH20/2 B ]
"I,LL
173,185 R= @J
175,186 R =C|4®_§ S.  173a,175a
R

d4nd B0 37. uddiBydu86mizdz W tsdztso
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OH { OH OH
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(Y dqu sdf o jh jMmise, oL OdBEEPY ks ¢is 3§ 56
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M HdzgotRPY (unjdD utsslse j Isfls alstmh g ¢ Astc B Auistsidgitc y
ttOL dzd Ydz' l§jd Isy @edpj fpe ' ffliziAf j dd dfftsd L o § flsjdsRH @ o
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NN
H
EtOH, reflux
201-209

201R=H;R'= 82% 206 R=Br;R'=H 66%
202R=0OH;R'=H  93% 207 R=OH; R' = OMe 74%
203R=OMe;R'=H 79% N b = o
204R-F R =H 89% 208 R=NO,R'=H 65%
205R=CI;R'=H 87% 209R=H;R'=NO, 95%

dnd BO 42. tJjOUyMY L BRI A Y daglzdzdzs Isd sfj B3d €

0 dz' s | to dzOfst I8 dzte 2B d 6 tsls PEAdEAs ftE zO B dz MY sdz L
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HCI (gas)

THF, rt

J\s 210

33%

dnjd®. wddzlsj L 2iftsj H d dgj dzad W
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N HCI HN_ CI & /& N=— N=—
0 |'| o Y NA HCI NN S S
Los —| W — 1 — L =& T

R R S R R RO

OH <~9H2 H 210

d4nd BBO 44. 1tojH c5dzOG Ojdlyr 2 ] RPdEJdzfly B
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OH or KOAc

acetone, reflux O O Q OH

211 90%
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Wi dz0yddze s tsdgd OB Yy Pdy j Is Ols bds L &Oxzdzts O tf eeff@ dpfdinte j H " .
d2Mmise dlsj do jogistf § Of ayifefjztoeo d W =, fted Hdztsy J dzdz" = O
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KOAc or NaOAc
211

acetone, HOAG, rt

212

20% — 62%
d4njJBO 46. wdd®lpL MmtsjHJdzgj dedWw
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CibsmMPBE®j2Misodj & ftedmklslse ¥ h jCEdsh) dots tehsyH dts 1p
] tod a3 SR tdsj OF usdff d fnGedz' dzd Is j°B Ollstiztiedgj ¥ Elssydzr 2 Odz
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oLOdBsHj2Mbsoalkzjls M ¢ dHigEE tha s s dRdRd 2 iz

f sz Oy 2Maddzj 8 H  dts B0
14 O0Sydodj M jddvw ¢ ¢ptikezoyj dzls tedf to sdpOUzlyg ts bt f Graztih
shkh j fisadd ssmezes @G tsdL o SHdSEE &) SIS o aste UsdztsH &
o dzz s tod d3ts dzj 6 @ a2 ) c dH et fpd clbotzlf tf ts® o5 § tc@ls defts
BjLbEd sOIsHs jod @R Y | dzts difsteisls j § O 0 j 2 tf jio@c g Sorkst
OyJd stsdzd Isted dzj KeCOf fip d én'zAipstrficOL 2z § Is W 21f(sf) = SO dztf

PhOH K3;COg3

MeCN, reflux

215

dnd B30 49. wdddlyL Mtsj HJdzj ded VW
ltod dzOdzdydd Holkzn Obtddd HosEBPS Qs u Pdgj b
W dets@iztsts ips d®r s 0 Oded J o5 BIG (| 1A & BA @zt ROC g OC y d 5 dz
fMd3j ad MicOo dzd 3" 7 S tsdzd uj Mlse OF 216t d fisls ksiPls dstp jOlsizd i
ftesdmntsod db J d3tf dgits dets B to s 3 to sk, BB AEsE S jog ®RW d B8 dz
Mtej HEd BB tsd B 868H disjicisz dz! sOlsj B eSHBEY d dz! dats 2

2PhOH K,CO,4

MeCN, reflux

dnd B30 50. wdddl§L Mtsy Hddzj ded VW
RL fHtwdoejHY dzdz’ » H Odzadz’ -~ dzldifisdyjdzst of d@ Cdity juy dLsO® dzd ud
9 BioB@RfwsdLoBHMEd vs SCdmMAzstesH YJ dzistg d teis® O dafias (
s fkilsd odlkzlsted di3dsdzj C 2z dzv tedzts G g ls dzlz Bzgiz] 6 d dztsdets g ts
WicOGd3d dals ) Bsdzj €z dzlz . lted dMisdz LtsoOdzdd
oL d3tsy detsMmis odzzlstcd s dzy S zadzw tedzets?2 yd ¢ dzd L OmjardJ
dssdatf HEA3) "M yfladas L osHdz §J us t6j OCydgj?2 delzCdzj sWo
Holzrn Olstsdite BUsisdiOl - tethpdisdeds Hd3d dzlz € dzj tsW d dzO d3( .
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393u ddzls j &, Quewmdy GEeRH gy Oh d & fldisizdl deteorsr 7S d |

1 OBy N jddd OO pOEEE] Mintzj g s daff & di3d  § o ts
L Odsj M j dzd & fjtkmsHjtey On d &d Az ¢ dzj 5% d &zOdq .
Blesf tsdL o SASkcd] o 8B s ¢  (ipy OuL(elEd CigddRs i s H g Toy
fj dzj des OL s dz{ @ J5E@ g SRd sz L 50 Oced ! Iz iy dzt»Cefyd, d
sdsdsyjodds2, or RsH M dzj dzgs OlsBlzs of i EdQls Copirgfodss o
fte Oo dzd Bts 1) deflelzBe@siH ESEES296).

NH,CSeNH,

EtOH, reflux

)l\Se 217
57%
dnd B30 51. wddalyL Mtsj Hddzj ded VW
slstezC O B BEEH s oy gy datz iglizs B OUZO@RB.L 15 d3

(+)-217 (-)-217

{ dMkdsS 28. [ tdj QR pd&ev ! EemEdBERO (s
HOdzr ) o jtetsWisdesfyls! ¥ 30 %.

4 dzi 5y dHOdzdzr @3d IstelzH dzsMmilsw d&3d  d3f fMls ts dz€ dzlz dzc
dzlz C dzj sW Jdz! deséts L @d3j tf tg telaff W dFEmddAE@ L slsyj dzlsted tots
dzlz € dzj sW  dzO dz( . ljteoaduyde § Od3dder toj Ocdtclze (|d3lsC
cdzOo O, 3oBskyydy j d btjlsduds j O&dJd o f§jto
dzj Mists?2 ydoe sMmis vs d Jv {ttcosffm e tsdefds m dzH$ taOhsddse
OB d LWHBHE ‘HiczO®RF Dk oS djbisskt toupls s o mlE7df A
d Y @j Isd dzts ol89dnts sl ditd @z dzd W O i3dfdsB g e BE JBPJ § B
dzj Mg eaf o dzts ) tsBOL 8o Oded J A3 Mdzsy des?2 M3y Md  etst
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toj OCydd B tedzezy 150 otshdetso Oded W d3d, dzOf tod dBj tg, Sl
q s dHOBEHHZS I o dzz s to Bis dzj € bz dzv te dzts 2 yd S-dzq L
CdHsS MdW | ddOo),&dzOdasdake s 201t 5§ 14BFOH dzts

[BIcOLB9Odzedj yYddzjoern ftwsHEzCIsse L OdgJ M j dedw
B IssHsB Cf i5BLOHLEZONE,J MW MsjHdd] ddYy tinE@sd
SBOL W fdztsy dzkz 8 . 1fMjd3j i O dfticins iz m€(@Wsp j§ tdfsmidz S st L O
BlosdBO OLslyj dstedictse Odzdz’ a3 dzlz C dzj 5%  dzOd3q  H dzw
159. I tsL sy detsfyls! o dzzlstod Bsdzj Sz tedzts?2 ydSdzdL O
fdzj Hso Ols ff dziisdzts W I B @ dzeR@tstaids] L 3R dzt@As § ( tg ts otHddzO € 15
fwOo ddzts, o o] LSHORGIFBEO)L e JsOY ydnfztsy dz . Higdenisg |
dMSdzs yjdedj 8 MlsO®O tj OSydw Btoti BSHL ¥ 5 0des d 5
COdzdve j HE eB®Y L BwHEES( M~ IO

DMF, rt, 2 h

dnJ B30 52. wddBlL Mtsj HJdzj ded W

10Bjlsdets t WWjiSldoadzjj fHtetslsjCOjls tj OCydv da
b ¢ dzj-tpjsdzls o d tots 0 Odzdz” d3d J tebtlzcR otg weh (otdbdzef OY Is o 1 Ists2
SYdHOj & ftsHESK o dzizls tcd diis dizlp & B d2M tEdaE™ j48507 © s |
BiosBf tesdL o SHdztsj d3j1890 detsfo A O IRsfEG@ s dd M 5O
HA Mtsd Hdded ded v d3d , COC BOdsdsHd ddls tsd dntsdsls a §f ©
f otsH RA&EISOC, y dhgfts § H 2fleizf 22, ) k2 d3j o] dzdz’Odgf M8 hIPBH OC yd
fteslsj COjIs ftod Ctdi3dzOlsdets?2) S§ Bk &), | @& o
ZOtedfOCydw ) 1IsddzydOodsoyjlsokbtsdt ftoslsj o]l
ftetsH 2R20HsB teOL 28 IsMw o 1Mt Isd@tizdz o o [ t
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OH O

o Br
159

O 40%
d4njJ @30 53. uddzBl9d220mits § H d dzj dzd 2

) tejL zdz IsOIs§ ftotso j HY dadz” R~ d ) dzjdeizts s dscfi 2 dz
LOBj N jdedw OltsdizO Btesd3O o vuvs §tels G Gy dids tdaf to € asC
dziz € dzj s PdgPes Ismw € OC tsH(J dz, SO d He O Oltsd3® E
OLWls zody Jetzletctotso Odade” | dezC dzj sWddz@ fted oL O
dzj HOs I © twjLEd O] ftesHEZzSCIstses L OB M jddw, t
LOMJ " ded W d o dzlxiddrt€ jdafpds Wi tsltdsddz] ez 0 d d3fyw ) ts ) dzts & dz
W J dets@ziizdp 6 tlz[-7),0 | HEN BB cOL S QizPdesdzso sets ftesdL o
LOBJ M jdedwyw EHOS Mz tkise geppthls tcd totso Odzdzr d3d H dizlz €
Biocsd3f tetsd L © BH dztsG s dzdsls,d dztpo ts€ 5 Is Bitcsdfizc O L OB dzts € d t6
o dzzlsted d3tsdzj § Iz dzv to dztisizlz y gicbizrdzf @sy  dL. O d3d M 4 dzdw € OF
Olssissa. B s BO

tdLkzdz SOIsT |, d L dztsdg telfdiz’ Hj j dig f BQplsCesvoh G dz dz0O d3
f B dzd ¢ G H'5
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310 fOdzt s dzd B ez dzt g 52 S Mzt listsq L o tSH dzr !

t 4 OCydw ydodet sdaizdtetse Oded ™ W o dzv j Isfigw § weQ iy ldndzr©
M2 LOBjNjdd]l OltdizO b setsicfctd wzP2 mjceOfizl ds d d
CdMmdztslsr (OCtoed dzsded Isted dzO) dzO o j M jMlsea O, 5B dzOH (
ZzjcCts tjOcdtelkzels f OCted dzts dzd Is te d dzts iy ts5j i tslefj Holgsont
B3O dzts dzts 0 5 Gfts] ASWYdie O fp OF to d dzts dedfslBtg fladsOds  tsby dzcf Usnjisis
dzj v ofmlsikzf Osls HOY] Isj MtjHddj daf®@dal sy tfls dalglz § dt
Hiezedd3 dzj dzOMmr N j dadzf 0 @ Idpg dp® . L dzOyj dzdd yd Odal
Yybsts o tojLbkd O 1Its?2 toj OCydHc dzjctd s H d flzBY ig
dzd Isted dz' dzOW Cteff O fHtojHsMIsOoadzw j Is hdqtesCdyj
tcOL dzd ydzr = ftosdL o sH dz" n COtBtsdztsa r A CdMmdztsls,
Mtsd Hddaj dzd 2 .

J Bs dzjuSsifdgid Mizlslseo ¥ Is Istcd ¢ dHtetsC fidakzh drdn  tsc
J dztsdz' dzOWw Colstster j dBsce dzd Omiyd dzfils OfiaBls ‘dzj dzts toj QI
ctezffr uvs dzgj eofmlskzyOjl o tj OCydh dvyd B s
1 Iss?2 tw(@Wdygdfodz, Hy dzsy! , ¢ IsEkzaz0%s fdzaBd | Isl$ f5dE)SioienBdk
otojdBjded CtsdzsOCIO fp "y dztsy! svs f WPLtsled dakL 9F M s
dZdlsj cOktedd 7 [mw@ddzdT Oydw Efased?2 t©joSydd,
My jhdets otsodzj SOl o toj OQCd R cQdaCtafildiga{tdids @digf” LZW
VIS HOZO tjL zdz sOIsT d o© MmMdkzkyoj tjo0¢ydd m O
fted fsorhjddats?2 Isj B jtObkzte] f§tod JHGOstzicd 5o Mtk
sBtcOL 5o Odzgds oy hS b & KO U4 G @ dz©dAABC B 1 totsls
flsePpdal ddzdtetso Odedw f ftedmMsjHddzi dzdj &3 MtcOL &z H o |
fMtsj Hddldyd W8-&%d3 o' -~ tsHBHR .( M- jBPOCyds otseodzj $ O
WtcOed3j dals @ sydilsiy tosHIse j oy H Ok Yy ¢ fdgO ) f ta@ dztzs
Eedzj esHtse 1 Ists?2 ctelkzffr o MmMtstslse jlsmisoakzs h drn MY j

X-CN  K,COs

DMF, 90 °C

D jdBO 54. (jOCydw ydOds sqdddetse Oded W
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sesRj Itcts, YydOdzt Isd dzd tetso Odzed ju 5 B[ tc Oa 5 & tsdst
skl ifspdag sz 2 Y wOcdjds o ydSdj o, $0O0¢ ©CO
OdkS ddzdteso Odzgd™ HobkdY dBsdj Ok OF tddsddlsted
35 GH&ROSCE, fkslsjSOjl dBjdjij ‘WWjCkdodass, §teg
yd Odzt Is qicte wizfslcasRR s s Oo ddz o Mjets 30%. 1 Od&kd B o
9 Oted Odzls Mddelsj 20 { s jij fORjydddf? yd Odzl Isd dv HARE ¢
WidddkzcdHEOL ddzsds, MEkzdkBOLdy 2 26( MEBIOL 2 t©j OC 1

96%

o~ +bh = 2 0,
a) PANHNH,, EtOH, reflux Cyl\éllllllligHbll/l atb =29 OA
b) CH,CHCN, K,CO5, DMF, 90 °C A b+a =62%

dn j BO 55. wdde@d2L Mt j H d dzj ded W

t Odzi § dzOBBd B dzts M dals jusd2Els o OUREZOH B & { | § s HY
OstsBOBd oHBESHO ftod k6 dzj tetfHN~ KERO W zftplO©@aizEASdr |
yd Odzt Isd dzd te s 9 O dzfl] ts ffjashy jufgflcte) ddadjvis mw o  Ofgazt©dedsvdzt -
YyqdoOdat sddzdtetso Odzed™ (HIBEMOdz, "y dzsy! , € tsd&3dz0ls dat
Bsdzj Cdz OF t2pfsiiy SEB2@OL L j sy f o' TSHEBAHR 3009
LdzOydlsj dzt dz2" 2 dLB'M stsC OStddztsdzdistcd dzO @) f totf m tea
dMmf sdz' L 5o Oded § -WEBY jsdz'™e spzf j & § sz yd sz Jsitpls st
Bisdzy j o' MisC @) totsdh Shtstsp j Hj dzdd toj OC y%d of tsg Ul
yomo.



a: K,CO3, DMF;

CN

b: KOH, dioxane, TEBAC
a) 91%
b) 30%

dnd B3O 56. t J O0¢ydwntsy d@dilsizffdrd tcts o Odzd
sOCdds sBteOL tsd3, 1 HRAGE Istafigy LdB SUsdORlEZ Is d dzd tots 9 OcC
Yylsts toj OSydw dHY Is #Qjdeljddis{doasdet®© daffts tlz lisch das?2  d L
sfmdese jd vjsY ftesdLotsHdz » Mddzlsji L dqtetse Odzr DO
ydOdst sddz dz" 7 WtcOc d3j dzals O.
tjLlzdr O, dL dztsifigQizdg jidgjp z mlzRdndstse' O ggr 2O Bd o
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3l ddzls j L W dzO o ts dzts deHntsla] dalz® 19 ) detyfdnjdzts Is *

ANdzOo sdzB diHls s Ctolzf dzgj 2h d2 € d&zOMmMfm tOMmisdlsj dz@ dzr
ssySd Ltj ded VW { tc APl BalakHls MsBs?2 ScdHtetsS MdY tets
WdzOo sdesd HH ¢ JH BB dzO 9 15 dzO (W dzOo Odzts dz' ) gLsW o
W4 ded dz€ 2 d30ted dzO ( dzj sW dzOo tsdatsd H ™ ) 0 B®S pizd di'd
ctozf f 52 (WsOd&zOaozsdets i H O C BHteliasedv jls M ts J -1 GudBj dagwH Q
Colstster 7 dd&3j s lsmMfw He O BjdaLt szt dzg' = WHE©CO, ftsj +
WtcOc i3joddls@d sdz2" , HJGEdHERr OdZS sdzr d Oktotsdzr

Rdzlsjteifm € dzOlskzteOdz dz@r &3 d MmMddelsjlsduyd MEdadz
dzj BOdks? MEEfHE&ifisokzsls o OdkdsSidH Odzls dzOw
M s detsMmils! BjlsOBsdzdlsses 1 kst ¢ dzOMMO Hj 2 Mis
dqdzd bittdksLWhdrn BKOLtBe Odedj tffibkzntdzy 2, ZCtej
fjudde d Qdepue@@sistgfset] odddkOddj bkHjdvjls
s to z ¢ACltef dzts Mls + o fewrLd fm yYyjd&B o9 jHjddj o
dL dzOyOoOdz' dzts 5B dZOH O h j 2 dzOIsdodets? Bdtdzse d yd ME

1 s sd Sk M fMddls s quydfiffcus?  lgfts y& o ts i dtaigisdgdsid
f tajh j Mise j daoze[EOfEY ¢ dzOMMmts azOW dz@ dote dgtelzd H tseO,f |  dzO d3d
Mddzls jL " OdzS sdzse dzZO BOL | BMistse © vs ! nHGHE jddy 240
ftoj otcOn j dad 2 f 5dzlz W J dzdz’ A tc OdzjCj dfj OsdxCHidats o ) d diks
WdzOosdesdHdzr » MisjHddzd ded2, oC dzs yos hda tsfMilsse v

311. 1 uwddzlsj L n Odz'znsialfteizs o dz@ € fif dptsizs s -

MmO dz$ sdz-H d O i & ts f3jsdlz" ) ftcj HMisOQoadzv s Is MmtsB 52
W zOo sdiesdH 50 , Clster j h JletsC s o QU istes i ls ts@ diz
OdzsdB OCIsjtod Odz’ dg' &kq , ftoslsdotsctedB Ctsor d3d, f to
Mots2flso Odsd d tWHEBSMH HEkcdrn yYjddz & Bddscdyjf
My sMsetd §sdzyj ddy ROkStdss, MBHJ Y OndHO Yo
LOBj N jdeder 7 BjdeL Odz? HjGedHBBe d OyjlstsW jdisdezd NS «
9 0tcd OdzlslOr MistezC skztej s Htedfmkkmsokjls OyjltW
dmf sdz' L s9 Ols! Mw ) COyg Mlse § dmMrtsHdse s Mistetsd
n O . ] M3 Istew dz0 ddzj s h d 4 Mw ftoej HY M dz€ d, €
slsfmizlsmiso s ls HOdzdzr | 5 MddelsjIsdui MSddz IstcOdeMmW
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103 B" dzd YejHfteddWisr §sfriscd oojMmisd us
ZOdBtsdzj § ttOMY telxshylsty @ dzif dedizlzry jodgdzO RO A dssty .L s O
C Ols Odzd LHEOBHedBH,CO; dzj ftodo jdzs € dMSsdsBz oL Od R
Mddzt des?2 h j dzsy’ (sd1) dzO B dz¥ H O dzOjif Is toHz ik Syt t8 & €
Hi2fMadjd3 " jdzsyd 'die MO HEOEBISOdRs, Ykt
ftoetslsj Cd selzlf td d H d Ps BEEZY EMf j " desec s f oBisg ¢ BOfdadp® o
shdztso des G ts COsOdzm HO] W dpTc@P g dgy IsvissG ts Csdzr yO,
MlsOBddzdL Oyds . [ HdzOS 5, fsfrlsCO o9 jMmlsd o Cf
ftesdLotsH@ ¢ 1250(sfn j dz® Bffjdzse dwr tsMdz- e detsets € Ols
HiMistezS ydd Mz MistcOIs O, O o Emdzse dw R ¢ d fy dzt
oL Od BBHj Pupjseodfrvdzts, ylsts tj OS¢ ydd CdHj &zlmOydd
ftojfwismlsotse Ols otsL d3tsy dats s ¢ W istcd3d-©tzd ®Odz@w -9 9
fsdzsy jdedd € oMmkzyOsh j2 o tjOCyds OyJlsddz dzt
Mty HdEIdER? [ HdOCs, ty OF Mg dzd NEH 6 GdBidzd@OM d Is dz" 3
Ctozf f O dzO W jdesdz' dgf = cdHtesS Md dzOR o wMdz o dz
9LOddH | 2MIse d¢& .

JHds dL §dzkzyd dd' = dzOd3d tOdzj § Mmtsj HJdzj dzd 2
CdHtesS Md dz' dzs2 Sypjeded f j 9 0 fpBsdralfgdg A fQjls o o OC
Ciotslstsdzso 52 9 ts dey J dzfif® Ipddds . j I £ j HdgHARRIAEHOMidd4L © daf i< G d
ndztsteB j dal O,dz' Hsjindzd H thdg o dzvv j d3ts 2 ) B sOdetsdzj BY fizf t
i s dzlz ynj @zizC B2 d 225f) dzj ey W@ o  Sdzdes?2 € tsdzo |
( M~ $ABO

PhCHO, KOH

70°C CH;0OH

224: R=H (21%)
225: R=CI (31%)
RJBO 57. |1 OdBsHJ22fMiso@ds) Mysdeds ddz] dadjvdel O
l 5L By dzts, dzO dzj B tsdz' h 52 9" ntSH d L dzOydls

MstelzClskzteds” § g isgeda] god o, 1pEfete  dzp dz@P g BsH j 2 B o
Hd OL tsd3j Is Odzts a3, o fjtoalkzyr tyjtej H! dzO0dzd ydJjg + L
fSHRtSHWh Jdd3 Mk MistcOIstsdz H dzw tej OCydd ¢ tsdzH j dzfr
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ftsj 0 d daPedzd jo  Tlstolz Cisalzits | dz@tavisHisde ) ¢ L OCter Is' dge W
sfmizlsmlsolkjls tj OCydbshdshf shsed 2 SCMdeOdss
fteso j HJ ddf ¢ HagHQChfifoydd 1Bt H d dRjdsiedw dzdz” &3 B § dz
foso tsRaf Bsj kOdzsdzj o g fklsMKAH] q dzD Ry dzt®d &z @ as
sy Hd AJ6ARPY o dzv & " da W  yJ dzj o = Bdz$ s EAPRBEBMO O 83q

ArCHO

HO
CHzOH KOH

70°C
226-239
s S a0 sl<n
F
NO,
M
F Cl SMe OMe
226 227 228 229 230 231 232 233
77% 77% 61% 46% 40% 46% 70% 68%
:i/ OMe OMe % .OMe /@\ @iOMe
OMe
OMe MeO MeO MeO N OMe
OMe OMe € OMe
234 235 236 237 238 239
79% 55% 60% 38% 58% 70%

vnj®BO. wddzlsj L 226289 H d dzj dzd 2
tdOsydd GCtsdH dzmMOyYdd 26850 fgea dzt) aj 57 mj g C
Bj danQazidHise Afdcd B7OOdSd dsd t©Oflse ey o . Wtsd
6 OL to OB SMOjdERS 15 datsfo)i0 s( ) dzls j L Jtetso OzO BB Az 51
TOd Cdzse HA&W o' Wodzj dzdOCbBd OksERELE L GHkEk]
(sBfMizy H.gdeh)@ . B3
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vsOCdds BBtOL 5, ZOdRd ©OLKOBBISOd dd sMmEzh jmn
sfisso® vs MjHdd dzd2, MBHjty Ohda MistekCIsktedg

311. 2 o iaglE JiH oSl ZOo Sdasdztse , W @ty el jdzt o
Cqdmdsis:

RLO jJMsdestg OO dafg r Oz sdetse 1 Iss BMh d2 1 1IsC
fMgdas jlsdyi MSts2 ksySd LtjddY RO®Ssd kOC [yj v
fetse jdzd dMMdjHso Odzdj oL By dsmlsj?2 MddlsjL o
WdzOo sdetsd H dzr 7 filps yod i &ed Biss® v s .

sO¢ drejfmides, ftwd Hij2fMsedd §jtjsdmd ot
SBOLEZE IS {fsCMdHT 5 Hot2 dE HigEC MR Oe ¢ dets b5
d d&jcSt ftojotcOh OsIsfMw o tjLbd SO o dzkusdpEdls.
R Hj2flodlsj d’ dzts, 1§ tod2324g Q& El6)Q f fptisjiHsdedsjq d2d o
hjdzsyd o 3§ lsOdetsdzy B' dzO PG 2A)(BO" TH&Bj B - BB i
feslsdsh jddj] o20k! dekjlshy o L OosfdnfsfEflsdr fjeds
flsekSlskzte] § HdEdHEEY 0o 5 dets 2O dg T AEOEG o 5 dzts 2O 3

240a,b + 241 80%
dnd B0 59. [CdMmdpad fei GfiiH § dzjpdsfistesHO o N
5] Hddggdzdsp e OL 2j sw o Is to@feal) O Mig ds o M(thes] Mdftsodzts
O3] Misdlsjdzj 2 EMsOdzso dzj dzs 5 L dzOyj dedw o5 &% w o,
fssisdsh jdzdd 1: 1 - 55 OfY jGISzhbeds j dzsydas?  fts
HJ GdHted tofsts Odia] gz § dzff)fiztstc s H ts d3H deciistc B Wz &2@o O dzts dzts © ig]
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% zOo Odats ZBo SAAG dRE L OL b j-b W  Befdelzi,L & oz’slOQlsR ©j OC
fMtsd H d &0ded ¥
rji2fisadj HEkeses | 6 fid-BuUPBHEM dzQ ¢ 5t BRIkt
ftedojdkts € SBLOL GO Odzd® 1 totsHYlztE Hsasjote ey @falzd L ddydd |
Cokzf § O o HSWE ) Moz CHS) dzj dz ] o § BB&sdd 6 &b,
234 sdzlz yJ dets fp&3) Hjdzg def g5  OMY Sdesezifddd.j 3 di3d ss¢ Mmd

- t AN 2 AN
- \ /N 3 \ !\j
HO N, t-BuOOH/VO(AcAc), HO N,

toluene, hexane, 55 °C

232, 234 242 67%

243 73%

232,242 R'=0OMe,R2=H,R3= H
234, 243 R' = H, R? = OMe, R® = OMe

dnd 30 60. [CdMd2R2¥@is tysHsais{iefeizfRtic sy j ets S f

[ drdzsteH dyd O dets(BRQzLT 56 Y didtpdi] Is j dz' dz" 2 { teed) d9jcdpndglsds!
YydS dzsH j e dH-BPls @15 6 ) d ROV Sjdzstd dMdzw j s ¢ dHtets@imdd
[HdzOC s, fted ‘bt ftesdmMosHdl d ¢j ls3asuyd S L
1 OB B' dzts 5B dzOtelzy j dets, vyt fted Sdfwyjddd ]
ftosHEZCIstse ©BEKOL 2] lsied 24k fifd s Shislsh djodgdddd 21 : § . f &
sdfwyjdedjy o Ijyjdedj 15 Yy f teRMigH d lsEBW.sSBtcOL 59

2DDQ

d4nJ BBO 61. JOXLIPHY HTE fstbdzy dpgd O detsB j dzL 57

A dzO 9 O dzts dzf sO¢C Yy j f sdzzyoOs Is r A1 Pa pEbBAEQ fdic d digk

1 Isddzj dzH d O dst{dflz0te s Cdpg@ -~ B dz€ s dz" . { HdzOC 5, OB B

Mtsjd dzj @8R glzj Y tHO jtecOf s o dzizls te d dptsjd2jfrsldgrjte datizls

dzz € dzj sW d dz' dztEdfts O { dizds O3sdidds ¢ o @ @BOF®dzo sHdls ¢ 5B
dL sd3j tedz" = H ¢ Q4babthf dijdsaistiziztdfa] dsfBd d1d3 182%+duis o 5.

1 4O0Cddeslsj COLE §YpHdedmy difelsy ¢ o d 35 dz tede” d3 € 5dzd y
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BesdsedHKEOISO, Edjd hjddi SCtdzdyd Mlse O c¢dHR4eh dd
9 tj OCydodedets? Mz Md, ftosHEZC st diistom jOddes|dzishy tdsic
245%b B " dzts dasfglel) dets BBy ssH OB M JjSktesmMEsfdd cft,
MHea dce tso HJGdHtetSf qteOL sdz! dzgse 5 Y dUagd & inls dzg s gz jc |
dmf sdz L soOdzedj o toj OCydd W j dzd-dzfgfte cDOL @ dzBts walzj 2 Aff

245a,b
82%

O—

dnd BO 62. {4 ORXIPHY ¢ jcdd dzfizdzdzts dzts ¢ d H 1o (

vsOCdd3 BBKBOL B, dL o4 ss¢Mmdn 0dz$ 5dz0O, fnd dzls J

Cdmaslsr , 2Oz B'" dz MM jMilsedzj dz Mddalsj L W dzOe

rd2mbeadid oL qigr Bodesg d MBPB @ dagiezd § § S dzz U J «
HdG dH ] d ta@Sslziz dzm 2

311. 3 wddadsjL Ol tizthdisladzsdzds 2 s 1§ dftiedgs Is T

dztotsde § tod totgHigls | H dvdz] €zOMMO W dzO® © ldas f Hifxfols j tc O
sfdmr o0 EsEPEtsctcdB Stsar O dzls ¢ B @©%Uds (¥ df @ d'dakz™™ |
OdzZs d 5S MdHOdzlsT W j Sdgg B s d o s=d If TListzie sp s Od
OGjdfisitetsde (B dzL qdzdH j dzB j dzL SW 2t Odetsdz" ) Bd®Mdd
dZdlsjeOlkteds 7 RO dIES dif By B f s diHj tes tzg § 7 @aRds v
W zOo sdzO B ©BOL ¥ Isfw sOCYj dDDO Hz@ts & CRREdS dzdzB £
dzOB dz¢ HSBAEfOL 5o OdzgdWw dzd Oktetsdetse,. dagdOdZH~ BYf telf H
Odz' IsjtedzOlsdodzr 2 flzls! MddalsjL O Okttsdetses dzO B O]
Mddzs jlsduijMSdd flsjd3 Oktesdzse (B j daL  dzd v j dzB | da
dMRrBHd 7 MjHddzj dd2 L O®j M jddz j B g deusth)itid ta Gat
BjdzL Oz Hj e dHO®BR] 1 tedZodta Hsod , to CRdPC0O Hictdspshdzts,  §
sddzsjL WEtOdsdssRKEdRO (tipdit ® jsHUugs e i d iBBa&dzr
ftetslsjSOjl ftsH Hj2Mbsoadjd hdtseo Odzd2 (s,
BsdzsB tots B tetsd LLH.SH (2 PC vwEd s dzdf Bz dzdim dBdg Is(@: 13
LOMi " VElgdazinOdz! fi s e BB e dzd on frHsHDdzH O@IsHE  to § PEE) d 2
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Aiolsj yjHibjyOfesos SHdsd o) s Odatsdzj . Jor RYtad fi) LAtk o
257TMsMisOo ddzd ls 55% HE 74% (unj &0

RCHO, KOH

MeOH, reflux, 1.5 h

S b dod,Q

246 247 248 249 250 251
61% 61% 55% 53% 35% 65%
MeO OMe
Br MeO
B Br
r OMe OMe

252 253 254 255 256 257
58% 30% 62% 74% 60% 72%

unj kO 63. uddBAE257 Msj Hddzj dzd 2

I MY jClstcOn sdzzu] defipj » ftsj Hddej dzed 2 dzOB dz¥ H O dzd
SHd&sBE Misj g tsdpt deg ts@ydvY  H o' %das? dzOm o ¥ i I§f O daks o «
Mt HJ d2psded2®.§ s Mo ¢ 2§ dathiplsidzS i @dn’ i M ¢ d - DFEO M-
B stsd s § Clstetse ¢ f ¢

23 Z-255
tdmizdesS 29. I L d3sydzr j MBS toj sdL tsd3j t

I M jChbtt] dBodtst|L HE2GENO® Bl Qo tehfoOs d dzO
SHdBOSCB o ddlsjttOlskzte] dzj B dOtlzy ddzd H Odzdz
MowLd o Oktts&DY, daOf idsds h Fsdeils Odzlsdzy | fiyls O dhssts
Codt JeteOydd H$EDodzEiPs jimodShs dzfffc so 1 & fdalf steBOYJ &
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OdzOdzd L  d-~ § 3@ agls B§E § PFT) fipupjrlss'ds. | Zfgls O dztizd tr@stap H
dLBdB) 8O Mkh j Mmise bsjclks| s dzteo dtisds sQctisdl Otots BOIs d yj o
SHdE?2 kst shisd 0NufadRoOEsEZ fifod Ld&zOf o dzj dzO o
ftotsls SHidsely e Btodsj tO daf B@d df sslsdzsmdls j dz' dats s
CCOdz/ di3sdzr , € 5lststedzsy i) MG® tg lstnfs'e zdz®H fd § sH f dzts
io MdzzyOj, C(SEHO dz0 dzOf 0o dzj dzO oHY tctsls dymiiz iy
qLEBI O oL By dts Itsdz! ¢t5 SHdts § sdztsy j dzd MeOOtst
o f © d&zOf tcOo dzj dzO HY, f figle ts ta tsdslalz i tdsts sifdOte 2 C Is Iz to C
MicOo dzj dzd ¥ fY-dis fipdggde@d®z. 6 € COdz/ Bsdz' . o tc O (2B dzd
. HiePMhud It Bdzdz'5r &Bd H s d3H WOG -1 S5 g g &Ed uj MC dBehso
fetsls @™ BC OL ' o Cajtisdz! zQlgo jfiptB Bt teEt® N j s
dz0B dz8 HIOEIs fH o d e s Ol dise EBEC| ez O sAps =R dgiz?
vOBddYO 2. CCMfjteddsj delsOdz' dz" § d teOMmmydls!
fMH o I'HGECH dzv M5 j B5H dzj dad W
Olsts U, MU, B U®K H. Olsts U, mu, B U, &CM*

H-16 7.58 7.80 7.39 C-16 10225 114.66 106.26
H-19 6.84 6.80 6.91 C-17 124.08 124.19 121.15
H-20 7.36 7.46 7.35 C-18 16192 160.05 158.65
H-21 7.13 7.17 7.05 C-19 10792 106.17 110.63
H-22 8.65 10.75 8.23 C-20 130.54 133.13 131.29
H-23 3.95 3.93 3.89 C-21 120.19 120.70 120.75
C-13 174.61 173.76 179.80 C-22 132.74 134.35 131.56
C-14 151.50 154.08 147.49 C-23 52.24 52.15 55.46

[ OdzdzNQESY sOC % ] Attth s iy s figflmekldcipny o Jia'® oo v
fisj Hd dz@5ed e OMMyUdls Odzdzts 2 tsfydatso dzts2 € 5 2D to dgO Vi,
fted Mkl INOEEZE®fdS d &jiyHE Hf tetssies Oz RBj Is d & dat
(teOfmMudlsOdzdzs ] tcOMMls Mz jif tc B s GEOKNz | foif ferflz !
skfizlshlsdilf 6 BEHRL, J BixHEz fesssdoddd d§ sy
OdOdzsc dd M kMisOdatso dzj dedz®55 s teliz@ Azt s@O Misf) dety @i
HOdzdz' 7 B SCtdWdebktOydd Hot2ds?2 Mo wL d246257@F tot
CedWdekztcOYyds® .

dtlseEts ctsoatstew, ¢ OkztetsdzO@&: 3B dEMu®, Mis | K ddijsdzd
BjdaL tsdz! dgf R W HBO CtsdzH j dzemOyd s fl Bj daL sW [z tc Odats dz
BJdzL Odz? HjGdHT . 103d ¢ tsC 0L Odzts, Yylsts 28l atiis@9 Q4
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IsSOC J 6 HjugdEagdsOdsdz! Hj e dH . v0OC, tj OCydw
sj &Y j tBlEWs BdzOEasR OC ydv ) ¥ I to WOk this dettatd) O € ks

fdtedHd &z OB 5C MO d & ledpkiBd) 2o tiPth)sio FSteH 's [ H
25826415 145 %H F0% (A j O 6 4

RCHO, KOH

MeOH, H,O
rt or heating

2
N A O o g O o

X N o) s
258 259 260 261 262 263 264
45% 66% 60% 65% 70% 65% 65%

/\/\/\/\,\,\i"
N é
265 266
20% 13%
460/0 40/0

41%
dnd B3O 64. uddzBS58269 fMtsj Hddzj dzd 2

tdoSydd StsdeHj dzhmoOoydd M OdzdW Oldud msdhd O
Addzjorj (iSO ydd M KBOMdzw dzf d3 .d ity jyrfeeBisfe dzd
266 9 " H j dzj dz M 20" I H Ousdmtstsis p j ldof IOL jydgdets Is OC 3
CRBdzOIs dzs 2?2  Is(j T3y PO IszicPS ydw M OCtotsdzi qdesdz ff to
ftotsH EZStsdRjoj] o' MsCdj or AatsH' OkzttsdsftsHtsBA = Mt
Yydedzsej S MOdzOdzj o3,  d3q tels j @x@xdzy g6 ddH ts B30 RSO ARBR]" o
Msslse j IsMmise j dzdzs) .

vsO0Cddz BBtOL 53, 9 tj O¢ydwrs M OtesdOIsdyj M
O] dzls j L Jtetso Gdz'f s@listsEHalz’'y] d.d3L O f3sdidzp dgdbw v ) C
Oz HjedHOMB] Ytetslsj € O Is Offgd dz® d dgj' de'zh didifplz h § AstEDdz ]
CsdeC Etedtelze h dr tj OCyd?2 MOBsS tsdzH j demMOydd Odz' H §

tdLkzdz sOIsT , d L dzts>dg telgdizr Hj j dig  BGpsCesvoh G dz dz0 o3
f B dzd C: BYFY, #&
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4. trrvf?vouvzsfhAguRIresrRM Rul 3uvdL RE 11 [R
Vel Rl BImsru[ [ U

RLEYJdd] ftesisdo tso d thishy detsfXizf e dst{Ho dizftitis' ¢b tc @ Is ts
Bsdzj ¢ 2 dz¥ e dz'n] B3W)slzste OFf  d o d o7 firde" n &t AW &5 Iyt frolis
L Htts@eh tc O dzntfladmw toczCtsosHMsotsds .¢. B. dz. | OclzB O] 8 O

RLEUWIdafilgsistsC MOUL O tilsidd df teag & ts 1 dla@ats fds] H d y d
WOCEd jlsjy 1 tetsMmMdBditmMS et dtshkz HidASHsoots] HABPIOGES
Il sCtesomMEBets ¢. | .

R L Iz yjWdgdejdsj dzls d dze d@Cdldedzos dytisipls of dfjtedscp2s H af @tzftytc Qfls tst
Bdtststec Odzd ud MS 52 R delifts OB bf by fdlstisd 8 I dzez® a3 gf dels @
BB Hd yddzr fugH ttehr ¢ So tEHESdsiE. sz , HftetsW. [ OQated € [ . F

RL 2y jOoesjd d3d ¢ tsB OC BY lodf D digs filds @ dfjtcdsp2s Hal dztz@ B tstc O I
Cjdfdd Bd¢ et treddii(Qlss® j 2 ¢ jdzgjIsd¢d dJd&. R
¢ tsosHMmMlsotsdd H. B. dz. , ftotsW . r Odzd dzj dzS s 1 . 1 .
fMtsd Hddzj ded 2 § s tsic@dtsilEy ¢ ey dfdsdyi MCdn B sSH
K j dzls tc O dz! dztsdf figf) ddgOHztupdEf gefiels HE BKs B IskzB j tcC 2dzy L O | ¢
H.B. d , ftsW. YyJjtodzckzmseats2 [ . .

RL IzyJ atapd v dzd W ftetsdL o tSH dz' n (VIS &z0 + CMmf ey M
i dzts Is dafsthtisafts H af niz g tc Q¥ RO C ¢ g d2hBPBE BRI yi M2 B (
WikZdH O3 dzls Odz' dats[? tdfiH] Yok s sHMlsetsdg €. B. d2. A d

RL EZUJ dedzfnd ¢ Is d yafShisigseR dAp ) Js il o deff izt d 5 H dodztfz s tc @fls St
f Ostsdzse dd ez @AM Js O idligfisfls | BOIsd ¢ d d L Csdzseddf sy
czCtsosHMmMlsoaotsds H.B. d2&. , HetsW. | kZEfsS90O0 1. 1.

41) ©slsd o 5o d o komdEyls ' O S {istafkfy dadstea] B dzts Is

fOLtcOBBISCO dzj S OteMmise j dzdz" = Mtej HMlse HdzVW dzj yd
W dzw jesfipd d&3  dL ftedstedlsj Isdzr A ZzOf tcOo dzj dzdLd d lsod W
WOttdsOyjolsdui MEs2 Htosd hdzj ddesmis ¢ s | tc@ftf fif to = frids) ta
ots ofMmjd ddty twiMmMfdieOlstsedizs jedsdaidg Gude § d Hljdkd
tcOMf csMistcOdgw 8 h  j pw dL Mistc Oy j dzern Mi&OYEY = o
L dz2Oydlsj dz! dzgze yOfmls: yjdzse jyimMeés?2 ofkzdvydd L

14 Md3slstew dzO HAghy d d.0 Hwmidoddsd ~didslsi o] d
daBsdizzdetsdzsedd ctwedff ©, tsdz tsMisOjlsmMw ©StezHdts ¢ tsd
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Gddzi sdud MEs2 dL &3 dzyd sodylaRf dzfiz’ 15O Lsdodiapdy'déa dad @ dzef
ftedosHwh dn ¢ " HEdoRdetds '3 tedbdz M, o' L o Odzdets?
dets o d tolz fyd dizel Zl3g[d totdsotsAe f Y dz" B G tetsy M OB B3dis Is Gz@16
Ctedf fHosMmiskzy j dz hdtetsC d2? jdzifigdivdisie d = f Ols tfsdzd3lz dets
sBh jE2CStcjfdveshdn ftoj | OcOlstse daiteiyHEz? fiste Sfilpte jo Hsf
Isj tcOf fldeso dzr d@3 dzj HisMIsOI S s MEh jMisezs h dr Adguizd
Wstcdzdtetso Odzedd d B Mstesj twOMmMftesMmistcOdzj dadj &3 o
EmMss2ydera € dm HJj2Mlsads .

s dOyoOdzz dzOh dr dMmmdzi HifSte OIsaf & ts opd tedzGn dz@ v o JOISI
Slsdesh j dzdd tev(e QebiffGiz@fe ] §f APJ doztsisz@pdeedifeo C-f h |
1 O @ sdzfptdoy OCIsd o datsfls ftesdLoOotSHOZ = LS 98 T
BI ZO0 SfdmMOdzO o dzdlsj tcOlskzte] .

Il COoyd mMise j Isj min€dosds dedPieB@z rodzs tcOdz o Jtolz fr
(HIN1pdm09), SCwlstster 2 wodw jlsmmw OCkEkZOdz dz' 5 dzO
C Yt OtcOlsOd3 OHORBAMpEPHISI BdZ8 HKBIBJoO S d tclzMdzO
ftesdL o@tsHdz = U8 Isasctsldnddsite] dzd d

10 fjttots? MsOHdd S jteddzj delstse tsif toj Hg) dzw
COyHBSEB o] f OtcOIsSO o SCkdz bktej SCdzjlstsC MDCK. g
COYHEBSes Htoj fOOISO d BfitjH] Ve, 50 IlsOWHG € Lk
Slsdetsh j dzchoj& ASHIT - BB 6O jolsdud MEd2 ddeHj € (
MtcOo dzdo Odzd fm Mtsslse jIsMmise j dzdz" Bs= 6 B $s@ A Qls | dvsBE
sLjdz sOBJoadieO ¢ Qs O 0)bezGFlgB®, ( MbrR=1000) . I (>
OCIsdedz o3, J Mmdzd § 6 2O Qefr§ M Pted d3j delOCatz" d' jf tod o
sOB d&f y d

s OBz YyOtslsdoso JiezmMdzOY OCIsdo desfyls! ftetsqdL o SH
A/California/7/09(H1N1pdmO09)

C Iso

4 5j HJdzj K5 bo MU R
&5 C/dg iz &S ¢/ 3
(+)-1 146 17.8 8.2
(-1 46 45 10.3

R = anndarl

(+)-55 58 7.4 7
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(+)-58 2.5 2.3 1
(+)-59 31.1 1.6 19.4
(-)-59 195 16.9 115
(+)-60 2 15 1.3
(-)-60 1 1 1
(+)-62 55 35 1.4
(-)-62 1.6 1.6 1
(+)-63 79 10 7.9
(-)-63 56 6.3 8.8
Hal
(+)-64 2.3 2 1.1
(-)-64 4 3 1.3
(+)-65 1.8 15 1
(+)-66 1.8 1.6 1.1
(-)-66 20 75 2.7
(+)-67 6.2 2.6 2.3
(-)-67 5.2 3.1 1.6
(+)-68 5.8 2.4 2.4
()-68 4 1.2
R =Ar

(+)-69 8.8 17.7
(-)-69 56 6.4
(+)-70 56 55 10.2
(-)-70 56 5.5 10.2
(+)-71 01 10.3 9
()-71 153 40 3.8
(+)-72 102 9.4 10.9




14C

(-)-72 40 7.3 55
(+)-73 53 10 5.3
(-)-73 43 10 43
(+)-74 47 10 4.7
(-)-74 40 4.6 8.6
R =alk
(+)-28 27 4.0 6
(-)-28 60 4.3 13.9
(+)-77 61 3 20
(-)-77 60 6 10
(-)-78 10 2.9 3.4
(+)-79 6 3 2
(-)-79 15 3 5
(+)-81 10 2 5
(+)-83 11 10 1.1
OH O OHHO Y
HO O Q NN HO O \ NN
0 7N\ 0 @
_JR (@)
(+)-35 346 28 12
(-)-35 235 23 10
(+)-97 530 33 16
(+)-125 11 1 11
(-)-125 20 5 4
(+)-226 1.1
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(-)-226 55 31 1.7
(+)-228 140 30 4.6
(-)-228 64 44 1.5
(+)-231 300 30 10
(+)-233 500 34 14
(-)-233 500 45 11
(+)-234 500 28 17
(-)-234 500 44 11.3
(+)-235 300 15 20
(+)-236 250 20 125
(+)-237 300 15 20
(+)-238 60 5 12
(+)-239 170 20 8.5
(+)-243 20 5 4
(+)-211 40 22 1.8
(+)-255 15.2 2.2 6.9
(+)-249 20 2.4 8.1
(+)-260 20 3 6
(+)-259 23 3 7.7
(+)-262 5 5 1
(+)-264 3 3 1
OH O
w0 5 Don
0

il

R
(+)-193 9.2 2.9 31
(-)-193 11 2 52
(-)-203 20 2 10
(-)-204 8.7 1.3 6.7




(+)-163 1 1 1
(+)-166 1 1 1
R'=H (+)-161 3 1 3
(+)-167 30 15 2
(+)-165 88 28 3.1
(+)-176 420 72 5.8
. (+)-178 90 12 7.5
R* = Me
(+)-181 50 7 7
(+)-183 300 13 23
OH O OH O
OH o
OoH O
0 O
d
(+)-151 88 4.4 22
(-)-151 57 10.8 5.3
(+)-153 30 6 5
RL ftj HiNlsOo dzj dzdz' = HUOTRE daj J o dsHsdtn d WO
sO¢Yd d dBjdejj OSIsdo dzO. b 56 dzO f) dzts-)-v b ffsty qz'lsL zBj "
ftoedL dzOdzO OCIsdodats?2 o Bmldesh jdzdd odtekmMO ctedf{
RdzedBdtokze h OW OCIsdo dztsfls! -fls-3tsg J g i dzcp g @z lnfip
Isdzj j o MsC ke -)-OE sgOLBEHIs Y tcbW o9 dzv dzO Slsdztsh j dz
cjtef MO 1 IdfO 4 Owe®rzMG® sMiszy Hdx) &3 M dzEnidg
BdAHE O OISR OB B"™ 20 ft6OCIsdyd MSd k@&O !
odtekm] Totedf fOOL . [ H d2OC 5, dL HOdzdzr = IsOB dzd Yy’
O3 ftesdLoHd - uvs OCIlsde dztsfls zdB s tOL dzd"

Mtstslse j Isfls ot xg@ dgls2d { d34) te .
gtoj HJ

Is 5 dz-
Chs,

¢

Ho O,

Clsster j

¢ slss®dH,d BE gL,
CoOtlsjtedzdL Jetso Odzgd’ 5 OL slstsdz  dzj

(@) &Y (p39)"
w g dzw J Is fr]w

9 Oy dz' O3

J 20 &3d dzts o "ums MY A LY €S Hf dz" S d dexf Is@ a3 dfiats fiy Is -
d Ofptsr j te) Blsj-tc B«
H dd#O 3 dids ©
nisd dzjco®ls iy «
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or MsC 2 ss¢mMdydesmisd Mtsj Hddzj ded 2, CslststcOW 1
gdzH j $MO HB L dzgOy judfd2], jiweddds C@CIs fo dicfyls! Mmtcj HJ
ftesHEGCIST oL OdBsH| 2 Mis®dd dzts $QddztOlstzeh A dls dip dz
dL 24 dffdzj Hise Odzds'jH dfodfpadqd daf wad @ . o-00 diEpidAD(dze )dzts
d@diB\sRcOo dzr 2 20, yYybkts 9 HOO ©OLO orhj fotesEO

1 deOL sdzr dzr | ftesdL o sHdz" | s sOC Y J Btsdz! h
ftioslsdotseodqiokzmdzizé Is sOCTipafvo ldBdgs,y , o Yylstsd3a yd mdzj , f
MsijHddzj dzgd?2 Hted OS2 dBsHdWJdSOyYydd vuvs. 1 tsmml
Ctolkzt tf r otsLotcON OjIs ssC mMd ydesmis v tof f § OL 16 tizts dal
~nOdz (stEdstsotcW H O, M j oy O R dEOAasvdg jlzdzls ig A3 §f ¢ to ChL I
BJdesL JdzdH j datsor 2 L Od3d MBlojdatz'd3d o 5 CBME dgdfdzidH, s O
Mtsd Hddzj deded]l Uj B3 o Mj dzd -ciptizd i tz)-GafdfdupdstsdB)j dzd
Otets BOIsdyPlig] HEwdzjjradr s Slsd3jiIsdls: , Yt of etsER o &
o s Odzatso dzj dzdats2 ¢ dzH sy d § dzd Y J(#)R3H2 B OB s daf € fip
Mtstslse jIsMiseakze h jj ¢ Otck(BdEPdz desj Mtsj Hddzj dzd J

gtej H Oz tcts dats{eO'L AS dz! dz" - df tc h)dz dzo Stfiefte™ZT Isod wiglsh ¢
mMtsd Hddaj ded 2, 5B dZOH O8 hdhprs o dLicrdpididsdits 2 O SHfiste{te lxizts s -
fMtsd Hddaj dzd J§ , SBAEZOHOE N j i LORBjIsdts?2 OCIsdo desfls!
B ssCMdetczff s2, WOttdBZOCtsW stedzr 2 L OB Misdlsj dz@

[Hdas dL zOd B tsdzj j OCIsde dz' n ) s Is dzts hdg o] ddzt
otsLHj2Msod g3 tsdz@ Oflzef uj MS dr  dzO H9-thi-dfttdsts W o eftslgtsH dodz
ddze dBdtckzs h ¥ OCIsdo desmis: fted dedL Cts2 YdlsslstsC f
(MUR = 22) BBdzij, Ydidd 9 4 wQPXROdIE@®HH EBOHB Ist

s tets d3g Is s aleg ,C s Isitslayr A OCIsdo dzr n o AlGalifatztzl7/PAdzd
(HIN1pdmO9)Mmts j H d dgj)-@&f &+)77, ()-77, (+}151) B "™ dZO dMmfdzj H 59 OdzC
OCIsdo dasmlasls dztsh j dzd d hls O Bdzts @ odekmMO ctedf § O,
f tod dzOH dzj 3 dztafidsidH, | dAffte s ddfp ykz e Mise dIs j dz' dzts AyAsichif2/68¢
(H3N2), A/mallardPensilvani&l0218/84 K5N2 ) , ¢/ 1 izOH d siIdf)s A/RPRIBB4 0 9
(HIN1). ¢S Is d o dafstipisd L © sHalzr Blsdesh j dzadd t©OL dzd yder = o d to
dmC dzs yjdedj dz o d tiisfits@ / B/ 0 #OH Fasts ste” 2 s5C OL Odziw
ftesdL o wpdze ERBIssls WOCI ftojHMisOQoadzw jIs e j dzdzr 2
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COMMO Myudbojlshmvy ydlstis 68 &OudME 1006X( 19 d orda’ -3
Codeyj delstcOydwy MmMopwEBpdef WOjfthd SEHlBjdz2 50% € dzj
l lsOB4ffdtajdio j Hj dz@ 1+ St jted d3j dzelsOdz' dz" j H Odzdz j
Mt Hddpded 3 dzf dete dz’ o5 " teldde@upjdflaflsl C slstster §  ftejor
ydlsslststmdydtsmisd L dzOyj dedvw MmMsslse jlsmiseze h dr 1 d
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Aur 50,0 [

v F13 U-937 [ v4a
(+)-1 26.0 19.4 26.0
()-1 23.2 37.8 17.4

OH O ) R
HO OQ o)
o)

(+)-60 14.5 918 21.7
(-)-60 29.0 33.8 23.4
(+)-61 20.6 67.9 19.2
(-)-61 27.1 31.7 21.9
(+)-62 69.0 1580 122.8
(-)-62 70.1 >219 92.1
(+)-63 110.6 >213 106.3
(-)-63 74.4 1810 106.3
(+)-55 105.3 95.0 56.0
(-)-55 132.4 95.0 30.5
(+)-69 83.5 164.7 71.6
(-)-69 78.7 95.9 59.6
(+)-70 10.8 66.2 37.5
(-)-70 28.7 70.6 59.6
(+)-72 14.1 161 46.8
(-)-72 32.6 75.3 67.2
(+)-73 17.3 77.4 52.9
(1)-73 20.4 50.9 40.7
(+)-74 13.7 61.8 41.2
(-)-74 27.4 1487 41.2




(+)-71 50.3 18.3 27.4
()-71 27.4 38.9 57.2
(+)-28 99.7 94.8 34.9
(-)-28 1421 119.7 79.1
(+)-77 134.9 84.3 55.4
()-77 67.5 101.2 86.7
(+)-111 99.3 95.0 66.9
(+)-64 1490 99.0 99.0
(-)-64 169.0 165.4 91.7
(+)-66 54.8 1370 95.9
(-)-66 >171 1590 85.6
(+)-67 72.1 67.1 68.8
(-)-67 72.1 72.1 114.1
(+)-68 1470 52.3 163.4
(-)-68 62.1 68.6 117.6
(+)-65 >181 >181 116.1
(+)-226 50.0 >192 13.4
(-)-226 32.7 15.3 8.1
(+)-227 1765 74.3 7.4
()-227 148.7 >185 9.8
(+)-228 99.2 11.7 9.7
(-)-228 >180 415 8.8
(+)-232 132.7 >182 27.3
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(-)-232 141.8 112.7 636
(+)-236 43.1 27.6 24.1
(-)-236 137.9 86.2 77.6
OH O
(o]
AT Do
(@]
(@]
(+)-211 248.5 187.1 61.4
(-)-211 >292 96.5 64.3
OH O
(@]
o) O Q OH
(@]
R—/
(@]
H
(+)-246 35 15.6 9.3
(+)-247 1.4 6.7 6.2
(+)-248 3.0 4.7 3.9
(+)-249 25 49.0 4.9
(+)-250 1.5 4.6 16.0
(+)-251 2.6 7.8 7.2
(+)-255 12.4 12.4 12.4
(+)-257 5.8 6.1 14.6
(+)-261 64.3 12.4 7.4
(-)-261 78.6 69.0 23.8
(+)-174 56.9 124.7 >219
(+)-177 156.5 90.0 133.0
(+)-180 197.6 108.7 98.8
(+)-181 128.4 134.7 101.0
(+)-182 186.0 >200 86.2
(+)-183 173.5 >187 84.1
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(+)-221 62.2 46.7 15.7

(+)-222 95.8 99.6 47.9

(+)-223 i 80.0 71.4
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fsCOLOIjdzw 1 WWjClsdodesmisd ddzcdesdtese Odzdw dMmt
ftod WdSMdeseo Odzdz' & Stdzyj delsteOydw 2 (0.5 dgfdgh ts dpjodzla t
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30%.

v OB Z.YyOrR dzc dB ezt h OW OCIsdo dzsfls! ftosdL o sH d
Vot 2o di3j eOL § .

[ fls OF [ Mls [ M0
dzO W sydzOv | dzOw
OClkdo S OCIsdo dOCIsdo dat
16111, (1012% |fsd, %

(+)-1 73 97 73
(-1 77
(+)-56 37 106 58
(+)-58 46 105 48
(+)-59 70 116 92
(+)-61 64 80 48
(+)-66 88 68 58
(+)-69 17 94 121
(+)-70 49 96 iz
(+)-72 50 90 az
(+)-77 67 70 91
(+)-78 11 82 28
(+)-80 49 54 35
OH O
N
HO O Q N
o) /N
0 _JR
(+)-93 54 93 96
(+)-94 36 106 100
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(+)-95 39 91 100
(+)-96 32 105 94
(+)-97 20 125 49
(+)-98 38 95 91
(+)-99 17 79 84
(+)-100 31 99 97
(+)-109 88
(+)-110 15
(+)-111 13
(+)-102 92
(+)-103 19 93 89
(+)-104 16 91 87
(+)-105 32 110 83
(+)-106 36 75 89
(+)-107 34 112 47
(+)-113 57 78 35
(+)-114 84 69 56
(+)-115 85 108 63
(+)-132 21 69 43
(+)-133 39 62 72
(+)-135 23 55 97
dHidzj Is H Odzdz R
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MsHjty Oh jes tsdz S5 OdzdW Olsdyj MSd2 WtcOce dzgj dzls,
OCIsdodzsfls! Wjitedsjdzs® (BBdzjj 60% tMlsOlstsydsas?
WicOc B3QuEasBEOd yj MSsets Ctsd yoO (dzj o Oy des, dzOf oW ¢
LOMBIhY dgdetsets dadzd dzjls) ftwwdosHdls € Btdi skt B0,
17% tMmMisOltsydes? OF Is (eSO 7B icy § dzj dedesd L o tsH
ORRd dzts € din dAsGONR dzOdB Sdzj | @781 o @A dy@sly i f jddy Sozff g
(sMis Ol sydzOv OSCkYbWAsMmisd M) ¢ YLOL sdz! dgr | GFetsdL -
Widedadzr dz" | LOBjMIsdlsjdzd d ofmj tded ddzedBdtekzs Is
Bjdzjj 54%62Miejobd §11s Msj Hddzj ded?2 dzOdBBdj j L
WisstemtsH j toy O d J(+)PRaf€)-0% sw@ HJ IsjdeHj dzydw dzOB dz
Vs i MjHddPdBRY (+)133 d (+)135 ] ¢ jeW kststedtse Odzdy &g
LOMI MisdIlsj dzv di3d f tod ¢ ifdjdd@isdz! dz's» L Oy stlzts OC Isd o
ftesdLotsHdz 7 ) LOB] Misdlsj dzv d3d Ot dBOIsd yj MStse d

dtcjHd IsjMmlsdtetse Odzdzr n ftosdL © tsHdz" =~ VIS dzJ
190t12 o HBMbOltsydas? Misjf j dzd .

1 sdz hddzmlse s dMmMMmdzj Hise Odzdz" ~d dBE j w3 dzPEE 2 Y p M
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[ MisOls ts1 [ M Ols s . [ MisOls ts51
45 jHddzj OCIsdodetutsj H dzj OC Isd o dzt _ O¢C Isd o dat

10t 1, 10t 11, ded J 10t 1,
(+)-248 51 (+)-250 56 (+)-251 70
(+)-255 35 | (+)-256 46 (+)-259 31
(+)-260 31 | (+)-263 56 (+)-264 47
(+)-261 65 | (+)-258 34 (+)-262 61

(+)-180 68 (+)-181 83 (+)-183 78
(+)-174 93 (+)-182 84 (+)-177 88
AN dzOo tsdatsd H '
(+)-226 81 (+)-228 71 (+)-232 76
(+)-240 28 (+)-244 51 (+)-245 41
OH O o
HO OQ OH
e
(+)-195 62 (+)-196 85 (+)-197 67
(-)-195 82 (-)-196 71 (-)-197 72
(+)-198 67 (+)-199 63 (+)-200 76
(-)-198 59 (-)-199 68 (-)-200 60

l1ts tBhdd3 tojL zdz sOsOdR MSted dzd dzG © RBtsy dats fH §
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MsH ey O dj B¢ diptss)j 2 H tiflskedzdzd Is § dz' dztsy Otetsd3OIs d yd
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(+)-1 >15 (-1 > 15
OH O ) NH'R
HO O Q (0]
o O
(+)-55 0. 16N0O0 (-)-70 1.62K0
(+)-56 <15 (-)-71 0.94 N
(+)-58 >15 (+)-71 1.54K0
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(+)-60 (+)-72 0.26NK0
(+)-63 >5 (-)-72 0.57N0
(+)-64 >15 (+)-73 0. 75N0
(+)-68 >5 (-)-74 1.39 K
(-)- 69 192 500 (-)-81 25
(+)-247 0.9 8g|§| 0 (+)-255 >15
(+)-248 1.22N0 (+)-256 0.102R
(+)-249 0.1 (+)-258 0.86N0
(+)-250 0.78N0 (+)-260 081 N0 . 2
(+)-251 >15 (+)-267 15
(+)-252 15 (+)-268 15
(+)-253 15 (+)-269 1.5
(+)-254 1.5
OH O o
1oLy Do
(@)
s
(+)-195 >1.5 (-)-195 >15
(+)-196 1.12N0 (-)-196 0. 73N0
(+)-199 >15 (-)-199 >15
(+)-197 >15 (+)-200 >15
(+)-201 0.17 2HNc (+)-204 0.150NC(
(+)-202 0. 457 N( (+)-207 0. 192RNC(
(+)-203 0. 158N(
AN dzOo tsdztsd H '
(+)-226 >1.5 (+)-244 \
(-)-226 >1.5 (+)-245
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(-)-228 >1.5
(+)-232 >1.5
(-)-232 0.74 NO . 3
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dzj C Oteflse j dzdzs? kMlss2ydetsmisd (ffuv) k& oL BLEH
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sddzsjLdeso Odedz" | OB ftesdLotsHdz J veJ ed dzd
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U OB dz§ {j @ ded 3O dz dzOV ddecdBdtokzes h OV Cisdeyj delstcOy
[ . smegmati s

. M.smegmatis : M.smegmatis
HIS-JHq ]ISdZO quﬁq HBJHq( ]deoquz_gq
qd dsds/  datis dz / s/ claiBs dh

(+)-1 8/75 (-)-1 8/75




OH O
@) OH
o O

(0]

(+)-151 8/75 dzj OC Isd ¢
HO
(+)-28 8/75 (-)-28 7.5/100
(+)-55 8/75 (-)-55 7.5/100
(+)-59 7.5/100 (-)-59 8/100
(+)-69 8/100 (-)-69 7.5/100
(+)-70 8/75 (-)-70 8/100
(+)-72 8/75 (-)-72 8/75
(+)-73 8/100 (-)-73 8/100
(+)-74 8/50 (-)-74 8/75
(+)-60 9.5/10 (+)-109 7.3/100
R' R2
1/\);/'1]\'?1 Hal
(+)-64 7.5/10 (-)-64 7.5/10
(+)-66 7.5/10 (-)-66 7.7/10
(+)-67 9/20 (-)-67 8/20
(+)-68 8.5/20 (-)-68 7.5/20
(+)-65 9/20
OH O
HO O o\ N!tlph
o)

(+)-35 dzj OCIsd o (-)-35 dzj OS Isd g




(+)-226 dzj OCIsd o (-)-226 dzj OC Isd ¢
(+)-228 dzj OCIsd o (-)-228 dzj OC Isq ¢
(+)-232 8/75 dzj OC Isd ¢
R—/
(+)-246 dzj O¢ TS do (+)-249 7.5/100
(+)-247 7.5/100 (+)-250 7.2/100
(+)-248 7.5/100 (+)-251 7.5/100
(+)-261 8/4.2 (-)-261 7.5/4.2
(+)-177 9/100 8/20
(+)-180 7.5/100
OH O o
HO O Q OH
s
(+)-193 9/5 (-)-193 8.5/5
(+)-195 8/10 (-)-195 10/10
(+)-196 7.5/100 (-)-196 8/100
(+)-197 8/100 (-)-197 7.5/10
(+)-198 7.5/10 (-)-198 7.5/10
(+)-199 7.5/10
(+)-200 7.5/10 (-)-200 8/10
(+)-203 8/100 (+)-205 8/20
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(+)-204 8/70 (+)-206 8/100
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9"y doOdedWw, o dtelzdzj dzls detsthdfiside el diifeOtsdsds tg tslataddpdsyd . B O
Bd Yy dzjdigsXyde st d afOj fgktpsdz” = s zdzv yd2 «&d<tet
ud mdzj B3d ¢ s B @A WsjstifgsH. 00 dzj dzd J rBrOf t5 5 18 § @ dzindzRE@a
ftedodzj ¢ Oyl bzl das@v  dzj ud dzd W [ fdteighnj SRR detsls f ¢
f totso tsHA jdddisigy z 3O dz' -~ C K€ dsdgj dzls Odz! dzr | H Odzdz” 9.

v OB d® y® ¢ Isd o dzts ls 1, 64:6&a] H figf ffiapIdbadiedhs APHVIII+

S lividansAPHVIII+
45 HJdz
1 5dz0 d dze d B .
(+)-1 dzj OCIsde/ 1
(-)-1 9/100
(+)-64 1 40CIsde/ 1
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(-)-64 1 JOCIsde/ 1
(+)-66 1iB®Yea/ 100
(-)-66 14 0Cde/ 1
(+)-67 14/20
(-)-67 14/50
(+)-68 14/70
(-)-68 12/50
(+)-65 12/20

O uwrRfgzBddzcdBdtclzes h OV Cwdey delstcOydw, dadtsdz! / +
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Hdzj 2, BT 2O tftej Hjdzj &zO 1§ ¢edr dzj § BlzsdzOW HMisi® O §

45 Hddzj dzd W l dzOdBtsdzj J 9" tc O j dedds.?2 sme@iatisd o
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I ydimdzj dets, % : N468,524.201C8&H35I06N2.5 . 8 9,
(2S,4E)-10-0y J Ad1eg3-[H d ¢ ol clis )P dz izt ts @ ] plzts of dzd-H J dz
11,134 d G d H AN HNd[d3j 18-t 6z O Is tc JARD T dsste d H-1(9),6,10,12
s j Is to®5Hdg =[ds H 6)+67. [Up?°-212(c 0.15, MeOH).
(2R,4E)-100 Yy j 514,83+ d ¢ d H eI HNdd3  4-0L4B-(4-d3 Is-q 74 o
Bis to W s-dad] i to s | @dix] Mzt  dzgf-8+g S O Is te o ApP T disste d H-1(9),6,10,12
s j Is t®HHAF S{ds H (FHE8.1 | ZOBStweW df 2 f stesh 56 .
5 20 Jr AatsH [BI3® +220 (c0.20,CHs[ 1). 4 j S Ist
M“@\O C§ th DMSOdsd  dgliny), 1. 6-65),0.98 ,
! (31, -1y 214, WL 7), 2.632(f11
14),3.17 (H,c, H-21) , 3. 49, 3.664H, &,
16), 3.64 (M, &18), 394 (#H, dRO), 5Mm89
H4), 12.249) 1113 M0B.gHH,, 118, 30H-7() 11 % §DCL, d,
B. H.) =107).,5 NBw2B2QWw7), 31.ad4dd3DH. 7 40u46.7 (-24),
56.3(-19), BIH 588 (-80du-18), 16009.84,(u1@).,3 10k .
9%) , 10&).,3 (®E®)7 @H)7, 61gH.5 1@ARK)0Q @Q&G). 3 ¥3}U8.
197.-B) (u4208).09%j (B dzlsdz” 2 OdzOcdzd L : | O2 N .45 ,20.4%:
I r ydfdzj dats 99, %143, 16457, 520.72. CyH33lO7N,.
(2S4E)-10-0 Y § 1, 18H d ¢ d H AN 3 B-(4B-(4-Bj Isq ¢4 &
Bis tc W ts-def] i to s ] @] Jzts d dzf-8+g S O Is te JARP T dsste d H-1(9),6,10,12
s j Is te®HHAF ={ds H @)+68. [Up>°-219 (c 0.20,CHaf 1).
o d dzldnitsd H d dis)ebs] v
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s NBRs@Bd @B 10 d&dz - ds s d s s @ 46 kel b6 trgsdzh s t
LIsddzO. { jOSyddedazy Mmdsj ! orHjteydoOdzd 5 Mzl
EMOHBS GlWdd e 9 Odzd, ftosd o Odzd = dztists wWZE g
I'rHd dzvdzd Mw)ded d dzj ded §  (
(2R,4E)-100 4 § ISAe(1e2-(t Is d dzH d &3] Is)df tz@odegidddistis o dzq-10 13z
HdcdH e eHnd{d3j 18-t 6z O ls to JARD T disste d H-1(9),610,12s j stc O j dz
3,5H d tBdp 5 d{e)#65.4 0 | Ibjiztizls T 2 OBstW d 2 fssh ¢ .
20 I v 7 82% [Up® +225(c0.13 MeOH). & § j IS t6
6 18\N)19 N DMSOds d, WiAy) . H,. 268 H-3) 1.65
a4 (31,-1%) ,1 1. 970X 312. §3 ¢ -2 66
- 3114),3.10 (6, c,H-18),3.45 (M, HEL9), 3. 65 (
1 -17),407(2H, Bl6),5 91 (H4),, 2. 14 (
9), 13. 0MH)( 111,3. 08HT)(cUte M,
(CDCls,d, d3. H.-)0),7.77C-230 )(,& 12)3 (R®.-24ddS8%, 53,496 (4
(2C-18) , 56h)3 6©®. 3-1dCH9) 8 (6,002 Lu, 1@2.2104. 9
9%) , 108)..,2 I(®=®H)6 @(EB\)7,. 41GH, 4 1@4)0 @€43)..,9 ¥3}u8. 7
197 .-8) (u203).C 6zj (B delsdz” 2 OdzOdzd L : | O2M516Br,15.2%
I yd mdzj dBB57, 9097, N5.35, Br 15.27. CoH31BrOgN..
dddzls j L MtsGMv4 dzj dzd 2
s 1 duldr'se Oo d dzd fytsthls aifEsiddaEdddio) ds tOMmis o tstec
12 Bz iztsfgtfsdtsls ©. s d § W Is d dzd 2-3dz0y O, W dfsm dzCBH@dZZ ] |
HdMisd dzdzd tets 0 DUzfz@8 M d B s fs ) @ Hewds@eded , o Mg s dg'§ g s d dzd
oL HEZEMdz] Yj 6 te 06 el € sdzsdS j M -2pEzd &OF gk
- GtOHd jdals Bjlbddzsetsets Mfdils® o ndstedmistsd djls
(2R,4B-10-0y § Adleg W j dzd dzO d3d dzts )11, 1S+ iz @ b €2fiZH  d3j 8- dz
¢ MOlstedyd %S te7d. HIR)SBA0,02s j Is toBHHAF S(ep-69.4 o | Isjdztsizls 1 2
ORtsteW dzr 2 ff stetsh €.
5 I v 7 ©®6. [Up*t +253 € 0.2; CHCL). & f j Scldtg
45;‘ (CDCls, d, 3. W4 Y 1.77( 31,1-11H) , 2.,1-10), 2687 ,
/7 NTe  (3H, \2),276(3H, , fY), 590 (11 figH-4), 720-7.55(5 ,
o QA te 5 #§.90 (1 1 MOH-9), 1341 (11 , OHY), 15.10L { ,
fMNH). cf t™ CDClL d  d3. H. )-10)7,. 3Z02)(4:9
31. 174 u 315)7,6 9. ,391QHB)24 102 .
4,102. 98 ,(H02)81 108). 0414F.GB ), 128)122Pus5d
C6 ), 14%51563C58 , 159€9.)Q7 168B) 411 1H1B1 1 H4d,. 6:
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190. 87 ,( #l 98). ,6 82 FIB).1502 H( jadz819.1356[M]* CuH20N. 1 ¥ yd fdz
[ 4191363
(2S4E)-100y | Aqldg W § dzd dzO d3q dzts )11, 1B+ dfixsf ofi | teldfl @HNcf{ 3 18- dz
5¢ M Ols tc qAUPT st d H-1(9),610,12s j Is teBFiHAG 5(269. [ Y3f-250 (c0.2;
CHCly).
(RE)-6-O0yJ I2ldpd-~ dztste W | dzd pCdsdde®P-Hzd ¢ d H te398- iy d
HddBj Isd dz{bofdity jzde-@EEH 9bH)-H o 6e70.4 0 | ISjdzszlsO Bt dzf 2 f Sto
3 c Ir a8®, Is110°% o™ +247 (c 0.2; CHCL). R s
‘ 45‘ Y j Snis to) @14, 1065, 1136, 1205, 1280, 1367, 1462, 1546,
1630, 1698, 297, 3455.64 f j Scld gy CDClL, d, d3. W Y
171 ( 31,1 -1%) 2.6 ( 31,, -10p 2.5 (3H, , fAIY), 2.64
(3H, ,114),5.83(11 i1 -4), 7.14( 2 ¢ J=8.5,H-2° dH-6)),
743( 2 H J=85,1-3 1 -5), 11.68 (1 1 fHOH-9), 1331 (1 | , OH¥), 15.06 (11 , NHy,
cf Y CDCl,d, 5. H.-)0) 207 (. «82), 81 ( l4), 317 ( l5), 57.5(-9b), 1012 ( d
6), 1020 ( &), 102.7 ( +9a), 104.7 ( ), 1081 ( +B), 1269 ( 2" d C-6"), 129.7 ( 8" C-5)),
1339 ( &4),134.5 ( "), 1556 (C-53), 157.9 ( +0), 1634 ( ), 173. 7 -11),6174.7 ( wda),
190.9 ( +8), 198.7 ( 1), 2004 ( #13).1 O2 H jmizE53.0966[M]* CaH200sNCI. 1 7 y d f dz
[ 4530971
(SE)-6-0yd [2eflefh-n dztste W | dad }zB dgfzdpBYHH ¢ d H 68- ) g
Hddj Isd dz{bofdity jlzda-@EEH 9bH)-H d 5-970. [Up>°-240 € 0.3; CHCL).
(2R,4E)-10-0 vy j IsAq1df(4-Y Is ts to W JOudgidizts o dzq-H118m o ¢ d H 22 i d
H d d3j 18-t €z O ls tc JAUDT dtste d H-1(9),6,10,12s j Is teBFhHE €71 4 9 | b5 dzts
NY ZO Bt df 2 fstesh 6.
v 280 v dz T3[ULA +253 € 0.2; CHCL). R &
* Mo j Crs tc k061, 1133, 1200, 1286, 1365, 14592, 1546,
T e 1628, 1699, 2921, 3434.1 j Yty CDClL, d d3. W Y
172f) (39, 26M (399 28M H G, 26M
(3H, C¥ 5), 5.84 ) HY, 7.15-7.17m (4 ,&2BA dC°R, u*H d
C°A), 11.75f) C¥OH), 1334 (C’-OH), 15.00 (NH) . % tCDChL, d, 3. 4 (. §),:2047 .
( &), 31.2( Y), 318 ( &), 57.51™), 1013, 102.7, 104.8 ( & 4™ u?), 1021 ( §, 1081 ( §,
116.7H ((Jer= 23,43 Y C°F 1275 Cler = 8,42 Y C°F, 1619 H (Ner = 248,u*f, 1321 (“Jer =
3, ') 1557 (C*), 158.1 ( 9, 1635 ( §, 1742 ( &), 1748 ( &), 191.0 ( §, 198.8 ( Y, 2006
( ¥).1 02 H MEB37.1263 M]" CoHogONF. 1 ¥ ydfdzj dets: [ = 437. 12
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(2S4E)-10-0 Y | AIdH(4-% Is ts to W JOukfddzts d dzd-#1j188 d ¢ d H €2 g
H d d3j 18-t €z O ls to JAUDT ditste d H-1(9),6,10,12s j Is teBFHHME W71 [Up>°-232
(c 0.3; CHC).
(2R,4E}100y J ISAldf(4-B to ts dBW | dzd dz) O 3 dats,13H o ¢ dzef e2:1zfn d
Hd 03] Is&ftd ) O Is to JAUDT disste d H-1(D),010,12s | Is teBZhHMY S dz72( + )
4o | loizEzlOBsel dzr 2 fstesh ¢ .
N Ir a8y s 182-488u. [Up™ +192(c 0.34; CHCL).

4 Rs My nS Ishg@&R 1065 1137, 1206, 1276, 1365, 1462,
/~N1e 1543, 1634, 1698, 2725,2925¢ § § <l 4y CDCl, d &3. H. ,
L¥l. 76 ,035,) , M 2.,110),238 (B, M),
2.69 (H, , M¥),589Q 1 fqH-4) , 7. 1H85( 21 1-dH
6°), 7.FA51(311.-8)H1.741 fOH-9), 13.38 L | , OHY), 15.10(1 1 , NHj,
Cf % CDCkd B7u3)1Ql, A@)4 @@#)1 @&H)7 @Y, 5161.
6), 1€23.0 1@8 .7 1L0#).,7 {®WY., 1 1@6 CH (u 1R9CH), ('t
133.-@° X 4131%,.155.6(CHa), 157.9( 0) , 1673.,4 1(7H8L.)7 (ldly . 7
190.-3) (814948, 7 28). ©2 @ §nizEa7.04342[M]* CosH2gOsNBr. 1 7 y d i dz
[ 49704590

(2S4E)10-0y § AdIdp4-B to s d3W § dzd dz) O d3d dzts]13H i  dzef 3sl@zfn d

Hddgj 18-6 6z Ols to f AUPT dilsste d H-1(9),6,10,12s j Is teBHHHIF P72 (

[Up -254 € 0.62;CHCls).

(2R,4E)10-0 vy j IsA1df(3-B to ts dBW j dzd dz) O o3 dits, 13+ § ¢ dz¢ 6210 d

Hd o8-8z Ols to JARPT dilsste d H-1(9),6,10,12s j Is toBHHIE 6573,
4o | bzszlARB oY dzr 2 fssh ¢ .

v oeals di761 7 &; [Uo>X +218 € 0.2; CHCL);
Rs MY iC Bhet9q2, 1136, 1188, 1286, 1365, 1459, 1541,
/s 1624,1695,2921, 3440 f § Cl§ ", (CDCl, d, dgH., J| Y
1.74 () 3H, H-15), 2.09 fj 3H, H-10), 2.58 ) 3H, H-12), 2.68 f
3H, H-14), 5.87 fjH-4), 7.154,J=8Hz,H-6 6 ) , H#W.=85 (
HzdJ=8Hz,H-56) , MA-289, (,I=8H3 H-406) , 11
(f C9-OH), 13.34 §; C7-OH), 15.14 yNH). ¢ [ t*% CDClk,d,  d37.41(C-10), 20.4 C-12),
31.1 C-14), 31.7 C-15), 57.5C-9b), 101.2, 102.7 104.7 C-6, C-9ad C-2), 102.0 C-4), 108.1
(C-8),123.0C36) , 1288(C2§C606) , d1RDPC-BHC46) , CUB), 31§
(C-5a), 157.9 C-9), 163.5 C-7), 173.7 C-11), 174.8 C-4a), 1909 (C-3), 198.8 C-1), 200.4 C-
13).1 O2 H jntz®8a7.0466[M]* CosHaoOeNBr; 1 ¥ y d f)dzj dg®y:0469. =

(2S4E)10-0y J§ AI8H3-B to ts AW | dzd dz) O d3d et ]13H i  dzef 31@zfn g
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H d d3j 18-t €z O Is tc JAUDT disste d H-1(D),010,12s | Is teBZhHM 5 dz (-)-73,
[(5%°-228 € 0.2; CHCL).
(2R,4E)-10-0 vy j sAq1df(3-% Is ts to W JOudsidzts d dzg-H1 18 o ¢ d H 242 iy d
H d d3j 18-t €z O Is tc JAUDT dste d H-1(D),6,10,12s j Is teBFhHMY KE)E74.
49 | bizEzio@stel dzr 2 fstesh ¢ .
F I r 7 @%.lstf d899 1C. f]p** +248 € 0.2;CHCL):R s
+ i j Snls %) @63, 1132, 1188, 1282, 1366, 1461, 1545, 1629,
5 1699, 2927, 3434 f j Sl 41y (CDClh, d, d3H., I Y 1.73 @)
3H, H-15), 2.07 fj 3H, H-10), 2.58 fj 3H, H-12), 2.66 ) 3H, H-

14), 5.86 fy H-4), 6.95 @4, J=8.5Hz, H-2 6 ) , H, 3= ®HE, H{
60), HAL=BBHz((J=8Hz,H-406) , H A=8Mzd(=
8Hz,H-56 ) , fl(-0M)913.34 fj C7-OH), 15.14 fNH). ¢ § t*°% CDCk,d, d3.718. )

(C-10), 20.4 C-12), 31.1 C-14), 31.7 C-15), 57.5 C-9b), 101.2, 102.% 104.7 C-6, C-9ad C-2),
102.0 C-4), 108.1 C-8), 113.2 @, 2Jcr = 23Hz, C-4 6 )15.2 @, 2Jcg=23Hz, C26) , d1 21
“J9er=3Hz,C606), dBLB=MHz,CH6) , dI’R7=9Hz, C106) , dl'&R2=289 (
Hz,C-36) , Q5351579 C{9), 163.4 C-7), 173.8 C-11), 174.7 C-4a), 190.9 C-3), 198.8
(C-1), 200.4 C-13);1 ©2 H mtzB37.1267TM]" CouHa0ONF, | T y d fydzj dd5:1269. =

(2S,4E)-10-0 Y j A3 Is ts te W JOuRfddzts d dzd-#1j18% d ¢ d H 62 iy d

HY 3§ &g ) O Is te AADT diitste d H-1(9).810,12s | Is teBHHE K974
[Up3t-256 €0.2; CHCL);

g ddzls j L fts I5H76 dzj dzd 2

s 1 B@EwE1HSE O d dzd 3 SAiEs WO N Oags s dzd Md3j f!
sdfwisddd dO otHWds?2 B@®®EPI GuzdyOM®. &Bdzn @ M dzd
ITfOHOdZz Mo jIsdzr 2 sSMOHBEC . I MOHsC slksWddz stetse
t §OSydsdadzlze ot ishts' 8 sukisdiafcdadizs? RSt BOSSEteOW dy d
st W Sted.

(E)-2-(1-3,5H ds tc jBliz Is-dataf H tc 5 ¢ fd Wz @alf fedastfcflzgf-6+((EMA-(3,5H ¢
Istc Bloz Is-dralaf Htets G M d W J dzf §asHH ff dz @ c3 cfeblAN- f)
Hd ) Isd dz{bfdity jlzda-@EEH 9bH)-H d 6a75.4 0 | SjdzszO Bt d2' 2 f Sto

" AtsH ,B2 9EFY.RS
i j Snis to¥) @189,1235,1369, 143,
1465, 153, 1623, 1697, 2955, 343,
360.4 4 j Cl Y, (CDCl, d, d3H., J
Lyul. 42 (1-®y, di 4,81
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tBu” ~ ), 1.,1745)(,311..847) (22, 0,20 21 2. &0-10( 31 2. ;O |
1-18d 2d,,-2) , 2. 6%-1 31 2. H¥-14 31 2. 9.1-19 21 3. &9- ( 2
16) , 5. 041qad 51@7-4 O -4"),5.94 (1 figH-4),6.921 6 . 9 6, ( 4Yte 5 d3. )
1122 01" ¢, {1-9), 133201 " ¢ [ 1-7), 1797 (H, c"'NH).c | t CDChk d, d3. H
7.91Qn, 47)5 @®)0 @EW@BUl, (3A®Rwu5, 31-13,18205, d
21), 3dB)9 @G#Bul @AAu6Y , (D)3 )., 2 99 (Al . 3
101.-3) (810®)0 @©8)8,. 61 A4. 52 (6 14244-6), @yl 30. 4 -d
1° -f W), 135-57C3 163,839 " (&, 1514 7 -4Y), &5522C-5d), (-
158.-8) (8l170. 4 1(7TB.)S5 (& 4. 4 0d qU7H4 . 61-B0O¢ 91 L®y. 6
1 02 H mizB8345161[M]* CsoH 07N, 7 M d fydzj dB845178 =

(E)-2-(1-35H ds tc jBldz Is-qaiaf H tosC M d ¥ j du Is of iz ER@ERAS(3,5H
Iste Blz Is-daldf Htets G Md W J dB-7i9¢ dz® dge ADS-HNd[ d3j Is d dzHfdiY jzde-Ostz
1,3(2H,9H)-H d S€76.4 9 | IjdzEzIsO BsteW dzrf 2 f Stetsh € .

] T AtsH 20 8Bu.rb. MY g¢<
(n, T dso7e, 1189, 1235, 1370, 143,
1465, 153, 1623, 1697, 2957, 343, 363.

a i j Sclf et (CDCls, d, d3H., J| Y 1.40
d 1.42 (BB . M@8By) M
1.65 ,03%, . 1,2-10, 2.27,
(31.1-14py, 2. 4/6-14 31 2. 91
Is E7.21-19 , 2. 967.q1217 , s3. 6 7J3q .23=7@,+16)s, 3. 7,372 2
1-18 , 5. 111gO % duifgO -4"),568(11MH-4),699% 7. 01 ,( Ate,5 &I )
1143 Q1 M ¢ [1-9), 1356 L1 " .c, [ 1-7), 17.97 (H, c'NH).c [ t™s CDChk,d,  d3. H
7.91Qk, 472)3 @P)9 @@BuUl, (IA2H),( B3Bu 1 E4&HB,3B6.4 u
(d9), 4%)9 @dB)4 ®E .2 9@ 0 (@) .3 1@ .0 1@D) 1]
108.-8) (4125. 22 °(;6 142546 wh, 12717 4 ®B29. 236w
(6,C-3° -§, @3 ), 1524 4 -&) 66512C-58) , ( 4l 5B). .3 (A0 . 2
170.-B3 & 174.-40d1F4. 63,2988 .-pag O2 H jnizB16.4856[M]*
CsoHecO/N2. 1 r yd fdAoeaRes [ =

dddalsjL MmtsjHERR] dzd?2 28, 77

3 ®BBsd ORIz dmdzsils'  teiPiidsts it tsixt{ts otc CLIYIS adishs C
[sBOoaddzd 0.2 & sf{1 (ddzd BBdzjj Hizg td410 -3d%z 5)
HEB Qo dzw dzd oL 9 j ! 1 dBd3ts dz (344 d&6) vs 9 5
oHWds?2 BOdzy 3 Yyomo,  tHHJdOHE(oddfys G d ddzlD HMSEoLtse
His tol [ flydzdb . 97 f OH O Is tsts ) § easds@odsds, s o it tisay g itk 2 d dzd
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otLHERME] GMOHEGS dzj diisdeSdisiHedzf] fisif@mdd d2d, +{ CMistcOc
sted ©OL O, 1 C fygSOEslY of iz hiafQutipls odisAeid Is j dz' s ¢ 5 dg¥ dzq
d i Oted ksjdrlzjy.j dzdz’ j 1511 O HARES deCulisfetotdmpi@adsoias dzC j iy i
(60-20%), 1 dz* jRlestosY Steds M) CwOHdj delssds L sd dzOyj lsOls O

2-({1-[(2R,4E)-10-0y j ks1q, 18+ d ¢ d H EAL2Hd[d3j 18,Ftdaf 15 §8H 15
¢ MOls to qAUPT dltste d H-1(£316,9,14s | Is o) ddz] A | Iz d Mz M iz iy dzO W
CdMmizE)Bu o | bdsz0@sty df 2 §stsh 6.
16 47 It otsH 88%0% Isfy & BRI | &
N~ TCOOH (004 MeOH).R s T i G Efesgd, 1213, 1288, 1370,
1455, 1552, 1628, 1698, 1734, 3080, 342%. j I§ 6

(DMSO-d°,d, Rlyny) .. 1. 6% f L3397 &
%9, 2.5874n, (231 64%, (81 48%Hp, (B1POoum2TRML) iy ¢
13. 14NHY , 1 8 -@10) .y ‘MSO-d®,d & H.9: 2184, 7(3% 9 (
31.8) ,(u4%.,4 5Bp.,3 1(®O,. 81 O)1. 81 ). 31 4%, 11 ()e15m7 (o
(&P, 197, 616)n. 518%, 21¢8, 9178, 918)8,. 61 HAr0B1 ( o
(%) . 1 OP/E 4042090 M) CogHioNOg. 1 ¥ ydfdzj dets: [ = 401. 11
2-({1-[(2S,4E)-10-0 4 j ls1d,tBH d cte/mC-R)PH d 03 18, Friaf ts $8f) ts
¢ MOl te JAADT dtsts d H-1(£3196,9,11s | Is oo dizf Q] sz d Xz fny iz i) dzO v
¢ d f dz(s)42 &3 p*° -201 (c 0.04; MeOH).
3-({1-[(2R,4E)-10-0 4 j Isld,18H d ¢  H ALHNf[d3j 18, Hila] ts 8 ts
5¢ M Ols tc qAUPT Hste o ©1(£3),6,9,14s j Is teBdj ddz| H j lsoidz o Mzts 5§ O dzts 9 G
CdMdz)si@u o j sjdzszlsOBstel dz2f 2 f stesh 5C .

. ] v 7 65%,ls f d405110°%. [Jp® +353 (€ 0.26;
°_COOH CHCL).rRS MY j ¢ Epeasq, 1068, 1289, 1372, 1464,
1559, 1626, 1695, 1727, 30284 j I 41, (CDCl, d,
dBH.JL W1. 65 MLH31.2.@4%0h, (216
(3113 2.64%% ,(32.,7Ww=16.1, (2
12, 3.79J=H.65.1 205, &,. B Mm1l-F11) ) Y BNHB 6 .3
(&f1). 'EDChd &) n 7., 5 1(8r.,3 AM.,2 H, B4C'Y 394
(®) , 5M.,4 1(B®1,. 31 . 01 . 31 Ak, 918, 1158, s1p)8. 1
163.%, (7B, 717¢%, 7108, 510),. 519%. 52qW. 71 0@ j &
415.12671M]" CoHuNOg. I 7 ydfmdzj dets: [ = 415.12670.

3-({1-[(2S,4E)-10-0 Y j s1d,t8H d ¢ d H te2d @Hndd3j 48, FHeaf ts 8 ts
¢ MOls to JAUDPT st d H-J(£356,9,14s j Is o diz H j ooz d Xzts s f O dzts o C
¢ d iy dze)’§ U -367 € 0.48;CHCly);
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(29)-2-({1-[(2R,4E)-100 4 j Is1d,tB3H d ¢ d H AL HNf[d3j 18,6 Hia] ts $8f 1
¢ MOl te qAADT dtste d H-1(£3196,9,14s | Is toBd dif | ] I3z d izt
W j dzd dzff tots f O dats o(+9-P8. uSod] filppdazIED B ol dzf 2 f Stesh 5§ .
18 IrAatsH 59%, %ls il fojEdzciEld+154

COOH
/\/© (c03; CHCL).rRs i hC sHpé%8, 1070, 1201, 1287,
N" 16
Y 1372, 1460, 1542, 1632, 1701, 1738, 2926, 3042, 3436,

ef jCcldgh (CDCl, d, g, I H1. 63 194,371 .
1.97 M9931.2.89°9%, (21,6345
315 3.29 ) (26,98 b.(BA20M. 2 7°°FS 1 12°%012) ;) (H. 3
(NH) , 137’15) .7 m3DChd &3 H.9:; 298)5,5(3¢ %, 0 3(th38.1 ( &
Cc®, 5%.,4 5,3 100, 81 d)k0oZ {Hw 108, 018124 1(ulwu
128.4 24, 1299%j20c6&R3) 4 158)7,76162,. 51 THim@9 (4
(&), 17%.5168, 81 %%, 72 M. 91 Oaniz 49845982 M]* CoH25NOs.
I " ydfmdzj dets158¢0. = 491 .
(29)-2-({1-[(2R,4E)-10-0 Y j Isld[,tBH d ¢ d H AL HNf{d3j 48, Hila] ts S8 ts
¢ MOl te qAADT ditste d H-1(£3196,9,141s | Is oo dizf | ] Bz d )z
BRj Isd dzB Iz Is O dzts 9(€) 9. Lo jijsiristiiz@D Bs to W dzf 2 f Stetsh € .
7 coon ITAsH 61%, %ish K&y dBS § iz nC Is
@wr 19 fye: 850, 1067, 1132, 1186, 1287, 1373, 1475, 1555, 1627,
2 1701, 1741, 2963, 3108.4 j CI§ 6, (CDCl, d, oBH., J4 Y

1.12 u d 1.6 6474 u dl .33 Jy (
2.09 94931 2. 48%d=mM4HB8Y(1 2. 6
63, 2.680d, (81 4%%H 40 6(\d  8).,1)97[HR §Bu AL -7 8
1), 183132 (WB3NHQ "FEEicdChd  d3. H.Y: 7184, 7( K74 6
(¥ *d, 3%.,1 3(B389CH, 5%.,3 6,9 2(MW1, 31 qX. 22dd
e, 104,810, 11%%.,7 168, 016¢%,. 417, 7 17y 181 (u
(&P, 190, 71 D%. 62 . 71 O8nE 44845820 M]" CsHosNOg. 1 7y d fydz
[ = 443.15800.

(29)-2-({1-[(2R,4E)-100 4 j Isld[,1B3H d ¢ d H AL HNf{d3j 18, Hila] ts 8 ts
5¢ MOls te JAADT ditste d H-1(£3196,9,141s | s teBd) ciz] A ] 3o o s
BRj Isd dztf j dzls O dzts §+HP80. u D | figdAsBEO BsteW dzf 2 § Stesh € .

Ir AEHels.  f da [Up®90 (c 035 CHCL).rRs Mt nC Mg dAa, 1064,
1135, 1189, 1289, 1371, 1468, 1553, 1629, 1699, 1745, 2960, 8a0Q. Sclf 4y (CDCl, d,
BH,JL Y0. 99 H d 1.05 6074, Dy d1 3741, (31 H5u dd . (9
(19 2.10%7) (32,6514, (21 69%H, (31 H3u &b . (R 8.26M




18¢

o), 11.576) 0. mB3®4 (3. 8
(NH) . &6 1CDCL d,  &. wv.%: 780n,3( ¥ 1.
P22 Bq(®W, 2%, 43 oML (59, 6a0 C9),
54. % (u6®).,1 APu, 9 1PW,. 91 O)BLOAL (
(%P, 10% ., 81%%.,3 16W, 7161736 ( ¢
(&, 17%,317%, 410%, 319, 32 Fw. 31 Odnkz45daa5270 M]*
CoHaoNOg. 17 ydMfmdzj dets: [ = 457.17365.
(29)-2-({1-[(2R,4E)-10-0 4 j Isld[,1BH d ¢ d H AL HNf{d3j 48, Hila] ts $8fn ts
¢ MOl te qAADT ditste d H-1(£3196,9,14s | Is toB dizf | ] Bz d s
(B Isd dzifkz B8 & B Gedztize OV (+)B8Hf fazsl @EZIO Bt dzr 2 f Ssh 56
l rAsH  1s7§%iz100102 %. [Up?° +269 (c 0.27,

17
(E‘,OOH
OHE 0 p NHMS CHCL). R s M jnS Isg ®AQ, 1066, 1140, 1190, 1289,
N O ) 6 | 1370, 1464, 1551, 1630, 1700, 1742, 2923, 3084 j € Is t

cf th (CDCl,d d3H.,Jy Y1.69 431 2.04
e, 2.129 26313 (B, @.64
83, 2.65%9%H R26B.7 W) (34.9% &.(BA5 8. €Y [1)f (4
f %a )., 1%127 (WENWH1L "FEMCDOCL d . H.H: 7181804 4
(Y, 29Y). 83181 6431, 5%.9 gB..4 1B, 41 )n. 2
102.%8, (0%, 910°8,. 21%%., 8168, 116¢%,. 51 7%, 41@749. 8
175.% , (9%, 6198, 7200 ..9 1 (Odnz gT&E2480 M]" CrHasNOsS.
Irydfdzj dets: [ = 475.13007.

(29)-2-({1-[(2R,4E)-10-0 Y § Is1d,#2H d ¢ d H AL Hdf 3 18,6 Hia] s $8f) s
¢ MOl te qAADT dtste d H-1(£3196,9,141s | Is oo dizf | ] Iz d )z
CdHSMdf e OdE)BDYo L isfdEzsGdstcW dz 2 f stesh ¢ .

I v 794 Isf d2105108°%. R s MY s Isfgd3 (
844, 1065, 1119, 1190, 1286, 1371, 1465, 1557, 1629, 1698
1745, 2928, 3393a f j Sciftgy (CDCh, d, ogH., J | Y
1.58 M1931.1.979#H, (21.60af (
2.68 MY931.4. 02 J ¢ I-ifsnlsy &30,
44.7 d¥ 1. 54,. M8 dHN52 1AL 321 ). MLRa24 (143 NH, 8 h
= 7.6)% CPQLtd, &. H.Y: 195 2(30% .9 (HW583C%H, 5%). 6
62. % (8l101. 0°c “WLOR..%F ,(wd 0?8, 91 @&, 41 %%, 2 165 . 4
163.%, (7D, 2174. 4" dd*§1,7 51 N0,. (54 H&. 82 Gy, 31 Pa j d;
431.1222 W] w21 210N. 1 ¥ yd mdzj dgs: [ = 431.1216

vddzls j L fts§18q dzj dzd 2

OH
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1 dBditsdzr (844 daE)2 dBRsd OBddetsS dMmdztslsr 60
HtsB Oo d diEfsN, 1 Sdgldf v Is d dfd~ dBO HyjQiiffis® Oo d dzd tOL B O9 dzj dzd
His to1 ) '~ GHOj Is tsjWHosoR! szl ts ot s ' s R d dzd dzO o
l sz yj deder F osig@ B EFocOdz® CtsdzsdzS ] ) Baedzd U0 ¢ dakj
ndzstesW st ] CEOHdj dZstsdR) S ROBRIsHSBsBES G d dils
81, 83.

(29)-2-({1-[(2R,4E)-10-0 4 j 14, tBH d ¢ d H 2= HNdf[d3j 18,6 +daf ts §8 s
¢ MOl te qAADT ditste d H-1(£3196,9,141s | Is too dizf | ] Bz d ias
(34 Is d dzfy iz s ¥ B @edztizo O W (+)S81 Jin'dzEs 556,

(29)-2-({1-[(2R,4E)-10-0 4 j 14, 1BH d ¢ d H 2 HNdf[d3j 18,6 +daf ts §8f s
¢ MOl tc qARPT st d H-1(9),6,10,12s j Is teBdj diz Y j [si3iodz o Has1H-d dzH -5 dz
3d of totsf Odzts o OW(+)8furpddtldsddszIsO Bstel dzr 2 f stesh ¢ .

I v 7 86%.Isf d165i 167°C. [Up?° +270 € 0.14,
CHCL).a § j T 65 (DMSO-d, d, o3H., J4 Y 1.57 @
3H, CHs-15), 1.92 fj 3H, CHs-10), 2.34 fj 3H, CHs-12),
2.59 () 3H, CHs-14), 332 (3 2H, CH-17, CH-17" d 1H,
NH), 5.02 ¢ 1H, CH-16), 5.79 f 1H, CH-4), 6.91 [5 1H,
CH-23,J=7.4Hz), 7.01 {s 1H, CH-24,J = 7.4Hz), 7.11 @, 1H, CH-19,J = 2.0Hz), 7.29¢, 1H,
CH-25,J = 8.0Hz), 7.43 @, 1H, CH-22,J = 8.0Hz), 10.96@ 1H, OH-9), 12.08 f; 1H, COOH),
13.36 ) 1H, OH-7), 13.64 ¢ ., fiH, NH). ¢ [ t*% (DMSO-dg, d, ogH.): 7.5 (C-10), 18.7 C-15),
28.4 C-17), 31.1 C-12), 31.7 C-14), 56.4 C-16), 57.0 C-9b), 100.9 C-2), 101.8 C-6), 102.4 C-
4), 105.1 C-9a), 106.3 C-8), 1076 (C-18), 111.5 C-22), 118.1 C-25), , 118.6 ¢-23), 121.1 C-
24), 124.6 C -19), 127.1 C-20), 136.1 C-21), 155.7 C-7), 157.6 C-5a), 162.5 C-9), 171.3
(COOH), 172.9 C-11), 174.4 C-4a), 188.8 (C-3), 197.6 C-1), 200.9 C-13).1 O2 H jnulzts :
530.1574M]+. CagHogNoOg. | Ty o ) delj=cE8D:1684.

¢ d dzldnitsj H d dg4, 8&d 2

s 0. 0 1GQkisQirze dzO (Vdyo  z§OH Y tsd ¢ j tej d3j " d o Odzed d
HsBOodzWbs s BOCHPRBBE®Y dzw d)5. sdfwisddzd toj O yd tsdzc
tcOMmise stodls j d3j Is d detfidze 2 ddd f WH e ddO da] daOd H ] B j dZS G 1S
ey OCydd M vs L Wdter (MYl dasdstisdz’OdAd3n4 4 Bcgat) W tepigs] Mg
OdzOdaf @Afls o stof dzd o L Isd dztso ts dEtNy fStadstjw, Is drdss Go o i f
HsBOo ddzd tcOL B Of defndrzizts? MRITAICQESEO-] IS5 . 5MOHBE, Jj et
ftotsdEr 9 Odzd otHB?2 d Mizhddzd @OoLOBEBEE SOV Y sdkh Q4
fl MddzdS OB azg I3, (BdstgEdbstcds i ctwOHdj delssds ¢ Isd dzO



