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239 YA BT 5 9
32 & sy

. 43 2 vy

A MBI WNge AHEF AL wE
Aldrich A&& 73t A2t} Thin
Layer Chromatography(TLC)+ E. MerckA}
HEE AHR-3l9Y. NMR 24 E#82 Nico-
let NT-300 ¥371E8 o]&3d dAct. IR~
HE3 9 High-resolution Mass ~AHMEH S
IBM IR 98 ¥ Kratos MS-50 237§ o]&
3td A}

HEE 12 B4 3YE 5585 mg 0.23
mmol)¢] P &&(Gml) §¥& -78C bathol
¥ RES FANNYG. 229 M7AQ [
o] AR A 4 7R Whe-g |43

=, &Y N, 7t2 8 §3 2712 dimethyl
sulfide 3ml§ 7}3tc}, whg- LA S 0C & &
2 1AZE aEn ALdA 147 2y
. EFEL diethyl ether(60mhE 3] A%
¥ ECX25mhE A 2 2ad F &
718 3& 4 MgS0,2 dzx3sn 3¢ =
8. $39(66mg) flash chromatogra-
phy(1:1 hexane/EtOAc)Z A A3l YAE 1
(55 mg, 75% yield)& AUt} : R; = 0.66 (1:
1 hexane/EtOAc); 'H NMR (CDCly) & 8.83
(d, ] = 15 Hz, 1H, CHO), 511 (d, ] = 4.8
Hz, 1H, ROCHROE), 4.67 (m, 2H), 3.65 (dq,
J = 96 and 6.9 Hz, 1H, OCH,), 3.39 (dq, J

= 96 and 6.9 Hz, 1H, OCH, ), 3.11 (m, 1H),
259 (ddd, ] = 8.1 and 4.2 and 1.5 Hz, 1H),
2.32 (m, 2H), 2.14 (dd, ] = 126 and 9.3 Hz,
1H), 197 (d, ] = 147 Hz, 3H, CH,), 191
(ddd, ] = 15.0 and 6.9 and 4.8 Hz, 1H), 1.15
(t, ] = 7.2 Hz, 3H, CHy), 0.81 (s, 9H, #-BuSi),
0.05 (s, 3H, SiMe), 0.01 (s, 3H, SiMe); 13C
NMR (CDCly) & 20257, 105.23, 82.92, 75.73,
62.20, 59.47, 42.20, 41.89, 36.64, 2559, 17.86,
15.25, -4.63, -5.33; IR(neat) 2920, 2850, 1720
(C=0), 1470, 1250, 1100 cm ™! ; HRMS m/z
313.18403 [calculated for C,sH,40,Si (M-H)
¥, 313.18352] ; Ammonia CI Mas m/z (M*
+NH,").

282 2 'H NMR (CDCl,) $ 9.70 (d, ] =
18 Hz, 1H, CHO), 522 (d, ] = 45 Hz, 1H),
4.51 (dt, J] = 36 and 7.2 Hz, 1H), 441 (q,
J = 6.6 Hz, 1H), 369 (dq, ] = 9.6 and 7.2
Hz, 1H), 342 (dq, J] = 9.6 and 7.2 Hz, 1H),
294 (m, 1H), 269 (dt, J = 1.8 and 69 Hz,
1H), 2.20 (dd, J = 13.5 and 6.6 Hz, 1H), 2.13
(dt, J = 129 and 5.3 Hz, 1H), 1.84 (ddd, ]
138 and 6.3 and 7.2 Hz, 1H), 1.18 (t, ]
= 7.2 Hz, 3H), 0.87 (s, 9H, ¢-BuSi), 0.05 (s,
3H, SiMe), 0.04 (s, 3H, SiMe).

3182 12'H NMR (CDCly) 6 9.76 (s, 1H,
CHO), 6.73 (m, 1H), 511 (d, ] = 4.8 Hz, 1
H), 480 (t, ] = 63 Hz, 1H), 3.72 (dq, ] =
96 and 7.2 Hz, 1H), 352 (m, 1H), 3.44 (dgq,
J = 96 and 7.2 Hz, 1H), 250 (dd, ] = 21.0
and 6.0 Hz, 1H), 2.72 (d, ] = 204 Hz, 1H),
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231 (dd, ] = 13.5 and 9.6 Hz, 1H), 1.89 (dt,
J = 135 and 51 Hz, 1H), 120 (t, ] = 7.2
Hz, 3H).

sigtE 142 By EStL=4 TMSOTS
(Aldrich, 22.8 mg, 0.10 mmol), triethylamine
(13mg, 0.13mmol) 2 ether (Sm)E ¥,
ether (4 mDo] =¢ 3A}E 1 (27mg, 0.085
mmol)& 0C A 7} oA HA3) e
o} WS-8 0CoA 2417 kg F, 50
ml9) ethero] ¥3Act. ¥Hg EFES AL
¥3} NaCl 8902 AAF g5, §7152
Az3tn &3}t 5 AL flash chroma-
tography (H71<) 6:1 hexane/EtOAc)Z A Al
3o} 3LE 14(11mg, 25% yield)E LA
R, = 067 (6:1 hexane/EtOAc); 'H NMR
(CDCly) & 6.23 (s, 1H), 520 (d, ] = 4.8 Hg,
1H), 462 (m, 1H), 449 (m, 1H), 3.72 (dq, ]
= 99 and 7.2 Hz, 1H, OCH,), 345 (m, 2H),
227 (m, 1H), 193 (m, 3H), 1.20 (t, ] = 69
Hz, 3H), 0.87 (s, 9H, SiMey), 0.05 (s, 3H,
SiMe), 0.04 (s, 3H, SiMe).

5812 162 £ 3EE 15% (41mg, 0.10
mmol)e] ©l1g-& (3.0ml) &94o] 2N HCl &
A& AL 78tAch AA 3 AL
2 F, w3 A G NaOH #8402 F3}
g ¥ 60ml9) etherell ¥t EJES ¥
(10mh® ¥ 3} NaCl €9 (10mho=z A&
#5738 dxdx ¥E31QY w54 e
A2 712 padE FHAA BAGS HPE
16 (22mg, 77% yield)& diastereomer &3}

EZ 4o Ry = 059 and 053 (1:1 he-
xane/EtOAc). Diastereomer of R;0.59: 'HNMR
(CDCly 8 7.27 (d, ] = 159 Hz, 1H, HC=C),
6.04 (m, 1H, HC=C), 6.01 (d, ] = 159 Hz,
1H, C=CH), 504 (d, ] = 48 Hz 1H,
CHOMe), 482 (t, ] = 6.3 Hz, 1H, CHOR),
349 (m, 1H), 3.34 (s, 3H, OCHy), 2.79 (m, 1
H), 261 (d, J = 20.1 Hz, 1H), 2.57(t, ] = 75
Hz, 2H), 2.29 (dd, ] = 13.2 and 9.3 Hz, 1H),
1.75 (dt, J = 13.2 and 6.0 Hz, 1H), 1.60 (m,
2H), 1.28 (m, 4H, CH,CH,), 0.88 (m, 3H, CH
»; 1C NMR (CDCly) & 200.97, 14341, 137.97,
137.20, 127.14, 105.81, 81.25, 54.40, 47.06, 40.
65, 39.64, 38.09, 31.57, 24.19, 22.53, 13.99; IR
(neat) 2920, 1660 (C=0), 1610, 1360, 1200,
1045 cm™! ; HRMS calculated for C,gH,,0;4
264.17255, found 264.17249.

m. 2= ¢ 3%

B Ay A e cyclopentaneo]| 4719 X
A7 BT s B2 AYE AL SE
FAaste EL ML v A2 o] WHge
g2ts 3ol Z3P=9 cyclopentenol 4,
ethyl vinyl ether, ZL2] 3L ethyl vinyl ketone
o] 714z ol& ¥y} 3FYE 5& o|83Y
2 #&3}4k3-(ozonolysis) & P A|FIAH, C=C
7} B8)x]o] aldehyde 10] 75% 9] &2 A
A€t (Scheme 1). o] Wie=z FAHHE
IFE 1L oz} ukge] 7]A=Z ALEH
Ath
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OFEt OEt
o c-12 Q’{ HQ )
H i izati : AN
S epimerization 8 8 CO,H (a-chain)
G -, F (o-chain)
i 12"CH=0 i “CH=0 3 T
TBOMSO TBOMSO HO OoH
1 2 PGFy, (3)
OE! oft
@ ——— O 1. Oy CHyOH -78°C ~S
: o, _
s 3 14, 2. cHssCH Y % =
t-BuMe,Si0 TBOMSO /\g/\ 3 reousd =0
4 5 (65%)  as%)

Scheme 1. Synthesis of the compound 1.

ZALE B3k, R E 13} FAEE
Zt3 e BAo] dunsg wes
APgcteE AHdE §A3UHScheme 2).
Scheme 294 B A %o], 5 ZZ2eld
dd f=A FY FTLAE AHEHA
dgojtt. AF}E 6o AL}: G4 99
KOAc vl&& &0 93t C-12 FtR o]
E (carbonate)”} 85% 2] &2 adlA] B-vi A

2 et 3P E 8= H|F WY
2 dHvgsigc. 44E 3dE 9= Co-
rey lactone® {AMg EFEA PGl A
&34 o]& €t Carbonate ol nitrile
CN) 38 FAex= 9714 =4 3hdA
AEES ¢ 5 At BFE 109 dolA
BEo], & F£&2 C-12 B-8l<¥ cyclopen-
tane A 110] dojdE& & & Uk

A
cq’-. SNSACO:LCH; Acq S~ _-COCHy
G KOAC Q
I "CO,C \
AcO 0:CH, CH,OH A CO,CH,
6 7 (85%)
o) o)
o0& o0&
e ..~‘ 10% K2C03 = ;\‘
G- CH,OH C’
I Co.C 3 I NCOo,C
HO 0=CHa 20°C, 24h HG Aoz H
s 9 (65%)
OEt OEt
o\ N
&, =
2 4, - CN
cves N CH;0H EVES
10 . 2d 1 (73%)

Scheme 2. Literature survey of the epimerization of C-12 configuration in prostaglandin synthesis.
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23 ZAIE nlgo 2 HFE 18 o] &3
o C-12 dlEois ¥gg& APANA 2
7 A3E Table 1o g3t ¥ 2434,
Aste AT 27t Fojgod, agdde ¥
grch. 74 2 AR AANLE 1271 ¥
HAEZ dojAtke HolA BRLFS
A7)z AeF AS(entry 1), 222 13
AT ANE 2 T AANAE 1271 M2
v =4 30:24:269) ¥1& 2 FojFch WA
e 10202 YA, 108 oA B+
z2urE o] glojAE v &E AAE 127}
zyige B 4 AN olAT FFL
g% BE AL AAHAG. SIHEF
2 g7z AHesE AgdE AAE 129
v go] ©< EFolAL Y T F UG
(entry 2). & 94712 Et;N 2 KOAcE °l
23 Ao, AN @7 =58 A
T 2220 Wizt #EEA FAchHent-
ries 3, 4). AHA =7 (HOAC) 3ol M = oz
W37t 2l2ltHentry 5). 7148 2FUIUE
o] 43 heterogeneous =71 dtoll Al o ¥ o 2}

woo] ¥nd Lo FPHUtHentry
6). =, 3T 18 ¢Fu e §49
w3 29 WA 50% I= &AED0
conversion €& #AsAT. 53, AAE
12¢] AA vlgo] 71F B £XE /153
ot 2, HheAIHE B AA
2 129 Hgo] /1L FAA R
olgle Mo oun HAE 29 ABYE,
AN BHezd] =25 AAEZ W
st BjAgE Aot A& E9, YT 2
2 £%43A4 228t entry 69 =2 3d
ux e 2%, 66%7 3PS 122 ¥3Eo
B g} o] AHAe RAAHE 129 HAlO)
S 28 d& Ao] vhe ojydke ALE
AAbeta Qieh A gEod 2 At
o olgd Ay A} N4 EFUUY
Aot uj$ FAMETh MR W AEEC] ¥
& AT 29 shte AL o4 FH
24 13 2 2 129 vlgo] 40:48:122 &)
99 thentry 8). 2y, #7188 AH8-l
58 Axe HEY v Ade oyAth

Table 1. Attempted epimerization of compound 1.

OFEt
o
e

O&t ot

) o
a,., - &

: CH=0 Q\Oﬁ =0
12

TBOMSO
1 2
Entry  Reagent  Temperature  Time - P’“’“cz‘ Ratio =
1 15 K:CO3 n 10 min 30 24 2%
2 1.5 NazCOs rt 10 min p.] 20 55
3 6.0 EtN 44 °C 24 h 100 0 0
4 15 KOAc rt 5h 91 0 9
5 1.5 HOAc t 2 h 100 0 0
6 basic alumina  14-19 °C 2d 50 40 10
7 acidic alumina rt 1d 67 13 20
8 silica gel t 2d 40 48 12
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0/d3

19842 3ut= & e] Corey ZFE 3§
€ 158 #2832 39 C12 epimeriza-
tiong X3 3 v} Qo}d AL AL Qo)
morpholine ¥ SlHEALE ujAMZ o) &3}
o ¥gE IAYPAAUG. £ AFME Co-
rey 3% o] 839 AYPE 19 o3}
Ad7E JWAIA RYtHTable 2). 4 25
2% morpholine®} 75 2 9] ofA EALS
o] &3t 2447t W32 YA F Hentry
D). 2%EAo] A9 AdAzm, AHE 29
HAEE 127} 51:1482 Lol ). whSAIZH
< €9 Zd(entry 2), R HAE U] 44
9 H&L Eolzioy 2wEAo o}

AN, @A 2 Hrgero zHE
3te, YHE 28 54% FL7A ZJAZ
A THentry 4). 22U, o] ¥ o7 7}x) w
+Z20¢ AEFAoY, H o] ugo] &
FHAE Z3}AY. 53] vrge vje =A
o AA3gE AL BAgFYch @A o
£, morpholine t)de]l HFAMg piperidine 2
o] &3t Hgto} U3t YHEE BH A
€ & glUtHentry 8). °)81® AFNE Esiq
AHEY, AFE 19 o3} bee 509
A9 &M M5He BdFn . s}
d & EAH2ZE eliminated product 127}
e ZgAo2 YT Yok do) Q)

Table 2. Attempted epimerization of compound 1 using Corey's procedure

1 0+ °< :““ + HOAc

{morpholine)

Entry morpf:uu:,:alen:oAc Temperature  Time 1;’I‘oduct2 Raﬁfz
1 25 % a 1 —

2 25 75 e w s 1

3 25 75 14 °C 15h & 2

4 25 ) 44 °C ah - o

5 25 25 t h 2 3 2

6 5 75 rt 5 100 0 .

7 15 75 rt h - 0w

8 %" 75 rt 124 % 0 &

*25 equivalents of piperidine as used instead of morpholine.
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All-Cis Cyclopentanoid®] 7t2EY X27(9| ofmjo{Stof &5t o

FE 10] 7143 =1 3loA JHE 2
Z Auig He o7t EE Scheme 39 &
Al 33HE 19 7l28d 99 Fix e
A= 271 dFol Grlo 93t depro-
tonation ©] N-&-8-o] 2(enolate) 138 HA
ok A& 3ol 132 H719 A4 kg
gt Al Fl2Rd 3E 1 T2 232 ¥
31 ol o] AL 71YFH o2 WP
o, 3}¢E 271 FFE 19 Y3 A oA H
o2 AFER 1 Fa 22 ¢ ni3}3
A dd. o] FAA A, FUA 130] HE F
AE MEL WS AZE siloxideZ} o) g5 o]
AAE 1271 F4E £ Ut )3 o]&F
FEE ZA, AE 202 139 F4F dF
A (equivalent)] silyl enol ether 148 123
H 25% 9 &2 434 HScheme 4). 3}
BE 149 FHA 132 T IFHH g
< 3 glem, 4 23 A BF Fl=
Byd 3EZ W HYE 148 oA
Efoz Aeld A3, gjF-£o] AAE 12

OEL

NS -3
- ——
B8H

2 ¥ sl2rd £3 190 dojA
EEAE 3FPE 25 A A A FATh
313HE 1494 12 AP e FFL ¥ty
Aoz Yoy, AAHOZ W&o 9
3t A Eo] AAFE F, 1494 F4
o] &(H™)o] ¢ 3(top face)o. 2 H 2314 1
o] dojR 1 o}efulE(bottom face)o B H 2
3l 271 dojA ). Scheme 42 A= 3}
}E 149 I3 wlg o Fol HT opef
goz2 FI3te ol vie HAZAYE
F93d F3 Aot o] AH/E Scheme
3o AiYgstA FHA 132 WME S22 12
APEY 1L g 1322 AJEY. =, 137
139] 71gukgo] ¢ mzA FPn Q)
ok ¥k, 130] Gty o2 <ty{ 28 A
e &= Aoz ¢ gd. o
2}A, 13°] HE 4 e e YYo= A3
A QYA MAE 1229 o] vf§ AE
o7 o]FA1 ULE ¢ F Uh

OEt OFEt

m -~
- __J X ‘\H
L B 3 YH
TeDMSO

TBOMSO

H
o 0

o

12

Scheme 3. Mechanism of the process to 2 and 12.
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OEt
1.2 Me,SiOT! o’{
1.5 ELN S 5 HOAc
ether, 0°C, 2h X OSiMe, 2:1 DMEH,0
TBDMSO (1:10)
14 (25%)
OFEt
+* ? N +
H & /—\ H* H 1
2 e . _
Bottom Face TN OSMe; Top Face
TBOMSO
TR

Scheme 4. Synthesis of the silyl enol ether 14 and the following hydrolysis.

o33 e AWNE FHIINE EHH, AA
ARE 129 FAo] v A8HYS ¢
glth. 3FE 125 Wittig 32 E3lo Z
FACIE 3IFE 168 &4g4A & 5+
. 31E 162 ojn & 71EY WH S
3l T2 2g2@dde 3 F/Y PGC,
an9 #Ado 14838HA A28 & At B
AP 3FRE 168 FAsE U
EEAQU Yoz FE 159 A AN
< AP A =3 oMo wgH
7 JFE 16°] 7% FEE LAY 3}
BE 15 YE 58 A3 AL
WPo2 3HE 494 doj) o]t A
He & Ag4HdA A€ allcis cyclopen-
tanoid7} Thtd HFHE T AES VLY
g4 848 & A& BAF QUth

P
T

=

p—
BRes

V. 3 g
Z22elFdUEP6) € FxA FAL
MEE 7158 Ad I8 FAAA a3

o=

ARAE aAEL Yot BepA, GFg 3y
& F3td PGE R4l o] #E3
ojojA L . ¥ APAAAM<= PGY 7|
T2 43 P-cyclopentanoidE A F v} U
. 53], 3YE 5 € 15 TN oA
RAAR 40y XA 2F as FHE F
3t gloh. webA, PGF,, 59 PG 8§ &2
457 YslME C-12 A vjdE o
Hoistgd g9t Aok

33E 1S o83t C-12 94 o3}
vhgS o] 712 wExd & o] &3do
YA Zt. 1 B3 Corey 24 3ol 54%
FE&2 dFvisirt WP s]of 3HE 28§
& F UM g A M E EAFLS
HA BPE 127} Ao FHoldd. A
A BAPE 12¢ HRE 168 AXH FUHAR
olf8 F Ut E3F 16 siloxided] ol
TYE o] 83 AFE 1504 A& Ho=

£ F Ut oj A HEE d-d9 ¥
S ¥F, 22 2eIdd §AAAAN FR3HA
$8E & Jeodsz gddd.

o

A
T
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12
‘ Wittig Reaction

Ot OE!
o o HQ

= S —

...H 2N HCI ~~ . ~N\="""""coH
3 "»/\|rcs“11 CH,OH A~-Cstin Q/\/\/\/

0 ", 3d o} &

15 16 (T7%) 17 (PGC))
Scheme 5. Synthetic approach of 16 for PGC,

V #3
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Epimerization of Carbonyl Functionality in an All-Cis
Cyclopentanoid

Nam Ho Lee
Department of Chemistry, Cheju National University, Cheju 690-756

Abstract

Epimerization of all-cis cyclopentanoid 1 was examined to obtain prostaglandin framework

around cyclopentane. The attempt was proved to be only partially successful. From this study,

eliminated product 12 was obtained with high efficiency, which is applicable for the synthesis

of PGC, analogues.
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