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[0120]  phAb, 7E N 9 A, w DU ik A B foids Js iy BE I B8 B PR 2 (9 38 ) fR9
N3 LA (14) dlEk (15),9 AL 548 11 ALAR AR 2] (6) , FHAT 2 #efilia
J, W RT3 2 B k54 (33)

[0130] bR o #EERERECH 8 UL ERIRT A R & W m] FHAE W K2 2455057

[0131] AU B p s FH AL A 90T I R sl R0 N A4 IR 285 55045 F 38 vT B4 B 58UR 6
AR 22 O 2RIk NS CRURE AR ) NS AR BN 2555 7T . JCHAT
TAEN SHRFI IR . 45 252 RSN S5 X G R e IR TR B AL B (R L B
FE IR TT AR 5 25 5k A BN TR) S5 5, {EDE 5 2B R R 45 200 R 0. 01 ~ 100w g/ R
Wb 2iam, B 1 HAr 2 ~ 4 IRG AV FF ISR F A5 ENL T 0. 01 ~ 500mg/kg [
ey 2y, v DLUUEE BT A 8

[0132] VBN HEAC R B I AR, 0 48 s MRV Bk R B B 50 MRV K A 280 o Vs A E
TE B 7K ES WA Gn A2 2B 3K SR b S TR, B A IR R i A o R AR A RO oy
TR T R HIE

[0133] RNz MA K 1 T4 D1 45 25 I [ AR A& 40, R AG BE ) B EE 5 1 BE IR FE
LA, B RORE R S5 o SR 1R [ A4 2 5 4 mhom] DA —Fpal—Fr L B RiE v i S 20—
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Tl P TR 000 Lt PR L R T ST R TR SR AT A B L AT AR R T R L Akt
W B R R BETR A o LAYt mT DA% R v 5 W A R 3R LA A s n 351, 451 G el R TR
ERIXFE I R BT 4 22 MR RS XA I AR, o o B BR v - IR I —a - = H
BB IR - B - BURNIE - B - MORDR SEREAL ORI, MR AE — 22 2R RHOE - FRMIRE S
BALIRRIRS , BRI , SRR MIRS , misoprotol, MR FUXFEMI A 2 2448 ] _LIRER
BIRE T, A 2 5 PRS2 s BBk & 4 I i 34 KA e P o it FL, 18 A FH A gk A T
RERAL, A IS 3 KA e Pk o BEFI S AT BN ] DL (0 L B RN R AT 4 R RN
55 P BL A o 2R KR R S5 B v MR B i ) R I R A, 1T ELAR AT DABEAT 2 2B B
A, ] DAAE Ry BH RS A R ) T P R B0 o AT M O BRI, T DM R
BEo

[0134] R NZEF, v LAE A H i FLAE S . (B M H T4 D48 25K &4, v L2 LG
TR B V) B SR b ) S oA ot mT A A — A P T s T 5] 18] Aok it /K
L o X PR A D B TR R SR At T DL A R v 0 AV SR X B ) AT S AT
F5 BRI

[0135]  PEAM T NG EdaY, BFSAH e MLl By . i 5
A5 LB R A T AL T I 255

[0136] 1B & MRAR K B FH T AELR 25 25 )3 5 311 A 456 I B /K 2 B E /K BRI VR T
) FLIB) o AE R ZK S VBGR  B WBGR F A 0, AL 458 v St P 28 AR /K L AR 3 Sk Rk
WL o

[0137]  SE/K IR R VE T A0, A0 a3 & T O St S5 A A 3 &
SRS AR T L AR R BR R A o IXFE AL A A nT DL — A B B S ) R ) FLAL R
SR BRI SR INF o 3 28 BRI RT DL e ik 4 P ek B X e i v L O\ SR B B K R BRI
SR R K B S5 7V TR B A o AR AT DA 88 0 2 s G 1 19 [ (R 285 ) FEE A T3S AR T 2
TR BT B 5 P ) A A

[0138] Uy — MBS RBRFISK EMRF . XLk ] DU A 2% 1R A T m] iRAE
FE PRI AL TR FE T R R 5t mT DL 38 22 8 18 P 1 = 8 R 3 T P 571 A mm i
M.

BEALHEAR

[0139] S Jiifs]

[0140] LR FH & a5 R R 38 8 6 A< S B AW B8 T 4 PR 0 B (O S8 AN PR E A B
[0141] &R 1

[0142]  2- WidR —2- (2- BRIL 243 ) -13, 14- 5 -15- il 20— £3E -PGF, « SR g (IUPAC
%+ (Z)-9- ((IR, 2R, 3R,58) -3,5— —J& 3 —2-(3- /A E ) MK -7T- LK T AN
(4-a) FIH|&

[0143]

17
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(4-a)
[0144] e BMELEDH &
[0145]  JRAL (6- RIECIHE) =Kk (o)
[0146]  #8 7- JREEIE (c) (10.0g) WHNF] 40 % S RER (80ml) 1, ka6 /Nt o KR
R, CEZEEL . A VAR PR 2 (R A2 s i AR RS i, 15 31 7- WREBRIR (d) o
[0147] 7% .7.60g(69% )
[o148] M 7-VREEIR (d) (7. 60g) 5 =M% (10. 0g) fFEIRA (6-FRILTIHE) =Kk (o).
[0149] ;=3 .16.0g(93% )
[o150]1  H L EWIIHI &
[0151]1  1-1) (Z)-9- ( (IR, 2R, 3R,5S)-2-(3,3- W.Z 4 FE28 I ) —5- B JE —3— ( PUS Nk
At ) K -T- TR (2-a)
[0152] 7T, Sk dh (60 %,0.422¢) H O % YESS, M 2L s n — 77 3% T 0
(DMSO, 10m1) , 7E 60°CLREF 3 /Mo [FIRIZ G, IR (6- FRIEECEE ) =288k (2. 499) ,
EFE 30 23 Bhe W (1S,3(R, S),5R,6R, 7TR) —6-(3,3- . &4 AR FEZSIL ) -7 PUS NI 4,
F5 =2 S AOUIF (3. 3. 0) 34t —3- 1 (1-a) 7 DMSO (11m1) ¥, 72 2R+ 2 /M fE 45°C
e 1/, NVKK T . FEEALEE, A3 2IbR L&) (2-a)
[0153] ;=% :1.68g
[0154]  1-2) (Z)-9— ( (IR, 2R, 3R,58)-2-(3,3- W.& 4 FE24IE ) —5— FHE —3— ( VULt
AL HRIL) -7- TR RN (3-a)
[0155]  4L&4) (2-a) (1.68g) ELME (15m1) HH 1,8- &AL (5. 4. 0)-7T- +— k4
(DBU, 0. 78m1) 5 N ZEML (0. 35ml) LLUHEVEBEA, 15 2bREL &) (3-a) o A kAT
Kl
[0156] ;=% :0.908g(88% )
[0157]1  1-3) (Z)-9- ( (IR, 2R, 3R,5S) -3, 5- —FaJkk —2- (3- SARZS L ) B IL)-7- T/
ARG (4-a)
[0158] 454 (3-a) (0. 305g) WHAIELES ¢ THE @ /K (2 © 1 : 1) IR (6ml) o,
LE 50 CLRHE 14 /Yo A TERCEEAS B R A2 B FHRE R AL RS ), A3 2R 8L 54 (4-a) .
[0159] ;=% :0.213g(90% )
[o160] &5 (4-a) (fEHEY) (4) F, X, =X, =H, R,-R, =03, P, =A%)
[0161]  NMR(CDCl,) & :0.85(t,3H, J = 6.5Hz),1.20(d,6H, ] = 6Hz),1.23 ~ 2.65(m,
34H) , 3. 86 (m, 1H) , 4. 16 (m, 1H) , 4,99 (Hept, 1H, ] = 6Hz) , 5. 39 (m, 2H)
[o162] & Hifl 2
[0163]  2- iR —2-(2- RIL LK) -13, 14— & —15- ] 20— &% -PGE, F A lE (IUPAC
% :(2)-9- ((IR, 2R, 3R) =3— 24k -5 &AL —2- (3 SUZE AL ) MNIL) -7- AR IR+ A R)
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(6-a) HIil#%
[0164]
0
“N=NNCOOCH(CHG),
‘ CH,
HO i
(6-a)

[0165]  2-1) (Z)-9— ( (IR, 2R,3R)—2-(3,3- W& S FEZE I ) —5— AL —3— ( VY S At PR 45
) ) -71- TIRmRSF ARG (5-a)

[o166] — & H%E (Bml) AEIZ —70°C, i Hr N 2M BB (0. 45m1) 1 DMSO (0. 13ml),
PiAE 16 20 Bhe LA N (2)-9- ((IR,2R,3R,58)-2-(3,3- W & S % E ) -5- &
5k -3- (PUEME 4L ) BAE) -7T- BAGIR 7+ IR (3-a) (0. 350g) IS At (Tml) HH o
fEHTHE S -55°CHPLFE 15 080 )E, I IN=2.F% (0. 25m1) , i 6 /NEFE R THR 2 10°C.
MK TEAT B R A S P e ARG i, 15 2R 59 (B-a)

[0167] 7=% :0.311g(89% )

[o168]  2-2) (Z)-9- ((IR,2R,3R)-3- }akE -5 AL —2- (3- |MAE ) ME) -7- T/
MR 55 N EE (6-a)

[0169] {1b&Y) (5-a) (0.311g) WHAELIR @ THF 1K (2 ¢ 1 ¢ 1) A% Gml) ,
TE 50 CIRHF 3 /Mo FEVEALTEAT B RPRL A i ARG 1, 19 2IbR ik &4 (6-a) -
[0170] ;=% .0. 156g(66% )

[0171] &Y (6-a) (L&D 6) T, X, = X, = H, R-R, =03, Py, =A%)

[0172]  NMR(CDCl,) & :0.86(t,3H, J = 6.5Hz),1.20(d,6H, J] = 6Hz),1.23 ~ 2.75(m,
33H) , 4. 20 (m, 1H) , 4. 99 (Hept, 1H, ] = 6Hz) ,5. 15 ~ 5. 50 (m, 2H)

[0173] & Hifdl 3

[0174]  2- fiide —2- (2- RIE 2 3L ) -13, 14- — 4 —15- i 16, 16— —%& —PGE, (IUPAC % :
(Z)-9- ((IR, 2R, 3R) —2— (4, 4— — 4 -3 SAAFEHE ) -3- 2RI —5- FAREE) -T- LTR)
(17-a) K%

[0175]
O
"\=/\./\/\COOH
R F CH,
HO 0o
(17-a)

[0176]  3-1) (1S,5R, 6R, TR) 6~ (4, 4— 5 —3— FAEREE ) -7- (PUAUNL R IE ) —2- Ak
XA (3.3.0) 4% -3- fi] (10-a)

[0177]  MTTERY (1S,5R, 6R, 7TR) —6— (AT 5 — A1 Fk AR e 480k R 2k ) —7— ( DY UM i 4
He ) —2- S ARXUER (3.3.0) 4% -3- Wil (7-a) £33 (1S, 5R, 6R, TR) —6- 2 L —7- (PU4L
MR AELEE ) —2— S RUHE (3.3, 0) 3EH¢ —3- i (8-a) (27. 8g) fE &t (800m1) H FH Hifk
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F (2.0M, 109. 3m1) \ DMSO (31. Om1) F=2Z & (150m1) HEAT B FLEAEAL, 1B S (9-a)
(P, =PUEMEREEE )

[0178]  LERAL-& ) (9-a) 5 3,3- g —2- A ACUBRZE BRI — A B (30. 0g) 71 % 4E
(8.23ml) IAFAE FAE SR RErh RNV o VR AR 3 5 45 21 ROR A2 i P AR XS 1, 15 21
PR &4 (10-a) o

[0179] 7= :24.4g(58% )

[0180]  3-2) (1S, 5R,6R, 7R) —6- (4, 4— 45 —3— S ACEEE ) -7 VYA ML U0 —2- SRR
(3.3.0) 2E%E -3-Hi (11-a).

[o181]  EiRtb&H (10-a) (12.7g) fELMRLHE (300ml) HfH 5% 4 — ik (4L ) FIE
SRR, 15 2bR AL S (11-a) .

[0182] 7= :(12.5g) (99% )

[0183]  3-3) (1S,5R,6R, 7TR) —6-(4,4- — 5 -3 (R, S) - FIE¢ I ) -7- (VUS4 L) —2- &
FRAUER (3. 3.0) SEgE —3- fi (12-a)

[o184]  LiRfb&H (11-a) (12. 6g) fEHEE (400ml) H7E 0°C HEE LN (1. 258) IEJR, 153
FbRE A (12-a) .

[0185] 7= :12.1g(95.5% )

[0186] 3-4) (1S,3(R,S),5R,6R,7R) —6— (4,4— — 4 -3 R, S) - FIREIL) —7— ( PYZnL IR
AL ) —2- FEILBUIA (3.3.0) ke -3- FE (13-a)

[o187]  biRfb&4 (12-a) (12. 1g) fEF A (500ml) HH7E -78°C HHEM — 7 T 5E45 (1. 5M,
65. 1m1) &), HERALRS i, 15 2hrditb 54 (13-a) .

[0188] ;=% .11.1g(91% )

[0189]  3-5) (Z)-9—{ (1R, 2R, 3R, 5S) —2— (4,4— — 4 -3 (R, S) - FHEEH)-5- 325 -3-( 14
SNG4 ) R | -T- TR AR (15-a)

[0190]  Z(4kdh (60%, 1. 63g) KV, [nl A i fi DMSO (40ml) , 7F 65-70° Cf#F 1.5
NI TR IS IR (6- BRFEECHE ) =2R8E (e) 9.61g), Hilp 1 U Fo i
iRt &Y (13-a) (2. 00g) (1) DMSO (15m1) ¥, 7E B IMCE K . HE LIS 2L 59
(14-a) »

[o191] 7735 ;3. 18g (KAL) )

[0192]  FiRtbEH) (14-a) (0. 795g) AR FHEEFZEIR (1. 01g) FI =S A ZE L% (0. 89ml) %
il /e CJE (1oml) 7, 78 S 1RARER 20 23 %h AE 45°CHRE: 30 208, FIE 215 2 Aok 2R e
ARG ), 15 2R 54 (15-a) .

[0193] ;=% :0.604g

[0194]  3-6) (Z)-9-( (IR, 2R, 3R) 2 (4, 4— 5 -3~ BARAFE ) -5 F AL -3 ( VUL 4,
5 WRE) -T- TR A PELFRE (16-a)

[o195] & PE &0 (0.52ml) 1Y = S B &E (30ml) ¥ ¥ /& #1 & -78 °C, v H i i
DMSO (0. 92m1) o [a] H: s i Bk 46 A& 9 (15-a) (0. 609g) 1) — S A &¢ (15ml) % ¥,
1E -30°C~ —20°CHidt 1.5 /o B3n—=2~ N (1.88ml) , fiiHt: 30 7380, HIFEALTEAT 2K
FH A ) 7 P R ARG i, 15 2R AL 54 (16-a) .

[0196] ;=% :0.514g(85% )
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[0197]  3-7) (Z)-9— ((IR,2R,3R) -2 (4,4~ — 4 —3- AN ¥ & ) -3- F I -5 FHACIR K
) -T- THIRA T RE (6-b)

[o198]  LiAfb&4) (16-a) (0.514g) WAREIELEE @ /K @ THE(4 @ 2 ¢ 1) &% (30ml)
o RS IR AR — . FHAERAENS L R A5 (D -9- ((IR, 2R, 3R)-2-(4,4- —
-3 AR ) -3- R 5 ML) -T- TAIRAFEEFR NS (16-b) o

[0199] =% .0.272g(61% )

[0200] L&) (6-b) (A& (6) . X, =X, =F, Ry-Ry =T 3k, P, =K B L)
[0201]  NMR(CDCl,) & :0.92(t,3H,J =7.5Hz) 1. 2-2. 9 (m, 27H) \4. 18 (m, LH) .5. 4 (m, 2H) .
7. 4-8. 0 (m, 5H) 3-8) (Z) -9-( (IR, 2R, 3R) —2— (4, 4- 4 —3- & ALEH ) -3- B A -5- AL
) -7- TR (17-a)

[0202]  EiRAL-EH (6-b) (0. 272g) WATE LR (10ml) ™, 75 23 73 it BRIk D> & I
B (3.5g) , it 2.5 /Mo VAL ERAT B (RO A ) B A B AE RS 1, 45 2 bR AL G4
(17-a) »

[0203] F=% :0.177g(81% )

[0204] fb&EW (17-a) (HLE A7) 1, X, =X, =F, RR, =T %)

[0205] NMR(CDC1,) & :0.93(t,3H. ] = 6.5Hz),1.15 ~ 2.95(m, 28H),4. 19 (m, 1H),
5. 36 (m. 1H)

[0206] & Hfd] 4

[0207]  2- ik —2-(2- BRIL 23 )-13, 14— — & -15- il -16, 16 % —PCE, S+ A fg (IUAC
% 29— ( (IR, 2R, 3R) —2- (4, 4— 3 —3- HACIE ) -3- 2k -5 S 2R ) - TR 5+ AT IR)
(20-a) M2

[0208]
] SN~~~ COOCH(CHy),
q/\;){/\/ CH,
HO o '
(20-a)

[0209]1  4-1) (Z)-9-{ (1R, 2R, 3R, 5S) —2- (4,4- — % -3 (R, S) - FRILEIL) -5 33 -3- (Y

S AEIE ) R | -T- TR T ANE (15-b)

[0210] A ufd] 3 15 2IALEH (14-a) (0. 802g) \DBU(0. 76m1) FI 5 PAZEML (0. 51ml) %k

ESNE (16ml) Hr, 76 50°CHREE L/ o BG4 (14-a) (0. 492¢) KA FIFERI RN,

BEIFRELLAY) (15-b).

[0211] 38 :0. 3158 ( IR NVA 1)

[0212]  4-2)9-{ (IR, 2R,3R) -2- (4,4- % -3 (R, S) - FRIEEHL) —5- BIE —3— ( PUS kA

AL M - FR R ARE (18-a)

[0213]  LiRtb&4 (15-b) (0. 315g) WAL LEE (20m1) 7, H4E -7k (5% ) (0. 08g) FIE

R IR, 15 2R A (18-a).

[0214] 7% :0.301g(95% )

[0215]  4-3)9- ( (1R, 2R, 3R) —2- (4,4~ 3R —3— S AFEF ) -5 AR -3 ( PUA ML 42 )
21
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WIRE) - R ARG (19-a)

[0216]  FHELEST (0. 34ml) « DMSO (0. 61ml) 1= 2% (1. 22ml) 7 S L id Fikik 4
Y (18-a) (0. 301g) KAH FLREAL, B EFRBLEY) (19-a).

[0217]  7=3% :0. 288g(96% )

[0218]  4-4)9- ( (IR, 2R, 3R) —2— (4, 4— — 4 —3— FALFERE ) -3- & -5- A RFE) - T
MR N BE (20-a)

[0219]  EREEY) (19-a) (0. 288g) WEHEIELER - /K @ THFE(4 : 2 ¢ 1) JBEHF (30ml)
WL TE 45 CRHE 3.5 /NI . F VAT 545 2 1R AR e F ARG i, 15 20A5 S 5 4
(20-a).

[0220] ;=% ;0. 184g(76% )

[0221] &5 (20-a) (4bEH (20) F1, X, = X, = F, Ry-R, =T 2k, P, =A%)

[0222] NMR(CDCl,) & :0.94(t,3H, J = 6.5Hz),1.24(d,6H, ] = 6Hz),1.27 ~ 2.95(m,
31H) , 4. 19 (m, 1H) , 5. 02 (Hept, 1H, ] = 6Hz)

[0223] X (D) &Y 24 —CO-CH,- KL G Yy —C = C- KL G mT L3 an T il 4
[0224] & HEfE] 5

[0225]  2- Miidh —2- (2- BRIL 243 )-13, 14- =4 -6, 15— M -PGF, a SR EE (22-a) (K]

%
[0226]
HO
I~ N -COOCH(CH3),
Q/O\n/\/\/ CH3
HO o
(22~a) i

[0227] & fdl] 115 B4 EH (3-a) FHFAE DY SR Al — & e, 78 0 C s I pdust &
(1) N= YRBEFIWE %, BEp 5 23 8p . v a AP, 15 2 (A2 e AL vk ), 19 21040
“ 2l-a) (WEW QD H, X, =X, = H, R,-Ry, = T2, P, =PUZMLIEE, P, =L, P,
=S NSE ). B VS EAE T 2R, S 0 DBU, 46 A0 CHLREIE AR . VKA ELIG, IS N IN Eh R Ak
BRI, BiFE 10 73805 H CIR LIEAH . FHH G Ab T8, 45 2 (PR A Ry P A Gy ng il 45
FAED (22-b) (FF5 & XFERD) . HAEWIEE S 12058 1-3) — AT AR, 153
bR S G (22-a).

[0228] & Hifl 6

[0229]  2- Miif& —2- (RFEL L) 5,6 Al —13, 14— 4 15— li] -PGE, g (24-a) ¥
#%

[0230]
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o
‘“QEE’\/”\/\COQCHS
. CHa,
HO 0
(24-a)

[0231]  {F -78°C, |i] 8— P4 IE -3,3- W & 40k —1- Mgk (5 IE 64-52753 5 ) 1)
BT 30 23 BRI TR AU T 2548, BidE 3 /i b e nvA 13 -78°C AL 74
=T R, e 20 4380, I A ) (). @kifn, H 95 43 Bt (a1 0 4R- U T 2=
PR PR AR e 8 —2— BR800 —1- B (23-a) P ERIR VS0 BERE 15 08P 2 -30°CHY
AHEF . BN 8- FEIREE —1- s (b) 16 HMPA Y83, Bt 4. 5 /e . JdE I AE = L4
F 12 /AN SN G KBS, B A NUE - a3, 15 B R AR S H 6
AN E]L FEL A 24-D) (AW 24) X, =X, = H,RR, =T %, P, =FH, P, =
AT R RERRAE ). ML SR IEIRY, 13 2R S A Y (24-a) .

[0232] & Rifal] 7

[0233]  2- iR —2- (2- AL 4FE) -13, 14- & -15- i -16, 16— % -PGF, a Fig (TUPAC
% :(Z)-9- ((IR, 2R, 3R,5S) 2 (4,4~ 5 -3- AMFEE ) -3,5- ZRENRRIEL) -T- T4
BE RS (32-a) 4

[0234]
HQ
.'\=/\/\/\COOCH3
Ck/\'E{/\/CHa
HO bo)
(32-a)

[0235]  7-1) (1S,3(R,S),5R,6R,7R)-6— (3(R,S)— AT % PR PREfEIE —4,4- &
FEHE) =T (DY AR RS ) -2 SR (3.3.0) Skt —3- B (26-a)

[0236] &) (12-a) (b&W (12) , X, =X, =F, P, =4 &M%, RR, = T 2)
(1. 26g) 7E DMF (15m1) " HImkmM: (2. 63g) FHAALA T 25— L AR (2. 91g) il Bl F A K
(25-a).

[0237] ;=% .1.43g(88% )

[0238] 132/ FAEBE (25-a) (1. 43g) IS4 — 7 T 455 LR IR I, &l Bobs 4L & 4
(26-a).

[0239] ;=% :1.47g(100% )

[0240]  7-2) (Z)-9-{ (IR, 2R, 3R,5S)—2— (3 (R, S)—- AU T H_ PE PR lEIE —4,4- — &
I -5 Rk -3- (PUSMbRE UL ) M | -7- BGR TR (28-a)

[0241]  MEALEN (60%,0.934g) . DMSO (25m1) FI¥RAL (6- FFECHE ) —2K#k (5.508) H
WIEARRI A U F L RN IR EY (26-a) IBRATE (Sml) , E IR PBIHE 2 AN L H
ARG A BIRIR (27-a) FER P EACTE . RS S, 523058k &9 (28-a) .
[0242] ;=% .0.43g(48% )
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[0243]  7-3) (Z)-9-{ (1R, 2R, 3R, 5S)—2— (3(R, S)— T £ WAL PrELAIE 4,4- — 5
L) -3,5- = (VUSMERGSSE ) PR EE | -7T- I PG (29-a)

[0244] R4S (28-a) (0. 438g) 7E S Mkt (25ml) T FH it 5 — SRtk e R4 Ak %) /R
MR AT = (DYSNE 5L ) BEAL, s AL G4 (29-a) . FHREIRATHG i .

[0245] 773 :0.494g(99% )

[0246]  7-4) (Z)-9-( (IR, 2R, 3R, 5S) —2— (4 —4, 4~ 5 —3— EAX¥IE ) -3,5- — (P&
4R ) FRREE) -7T- TGP IS (31-a)

[0247] b ik 4k & W) (29-a) (0. 494g) ¥ f# 7E THF (10m1) 1, ¥ 0 s Ak D9 T &% (1. OM,
5.6ml) , FEEIMHCE A . VRS, AR, 15 2R AL &4 (30-a).

[0248] ;=% ;0. 284g(68% )

[0240]  FrfF 2] ER-5Y) (30-a) (0. 284g) 7E & %t (10ml) 1 A B LS (0. 165ml) |
DMSO (0. 3m1) BEATHF FLR AL . FIRERCAERGH), 13 2R L 54 (31-a).

[0250] F=% :0.2512(89% )

[0251]1  7-5) (Z)-9- ( (IR, 2R,3R,5S)-2-(4,4- — 4 -3- A AL FE &) -3,5- R IEH L
1) -T- BAR Tl (32-a)

[0252]  FiRtb&4) (31-a) (0. 251g) WMAIELER — /K -THF(4 2 1) V&A% (30ml)
o, 1E 45 ~ 50°CIR¥E 3 /NI . FHEEALBAT 2 I A2 e )7 P R ARG ), 19 2R AL &
) (32-a).

[0253]  F=% :0.137g(76% )

[0254] &5 (32-a) (MbEW (32) H1, X, =X, =F, RRy, =T 2, P, =F3k)

[0255]  NMR(CDCl,) & :0.92(t,3H, J = 7.5H 2z).1.2-2.9(m,38H).3.67 (s, 3H) 3. 70 (q,
1H, J = 7. 5Hz) 4. 25 (m, 1H) . 5. 43 (m, 2H)

[0256] & hfd) 8

[0257]  2- iR —2-(2- FREE %L ) -13, 14— — %51 —15- il 16, 16— — 4 —PGE, (IUPAC % :
9- ( (1R, 2R, 3R, 5S) -2 (4,4~ 5 -3 FACEL ) -3- 35 -5- HACARNIL) TLR) (33-a)

1y il 2%
[0258]
Q. e~ ~_COOH
HO I
(33-a)

[0259]1  8-1) (Z)-9-{( (1R, 2R, 3R, 5S) -2-(4,4- — 5k -3 (R, S) - FRILEIL) -5 23 -3- (Y
SMEIREIE ) RS | -7 TIARIREEE (15-¢)

[0260] fb&4) (14-b) (b&W (14) F, X, =X, = F, P, = &ML 5L, R-R, =T %)
(1. 09g) FWHELE MG (20m1) H, %0 DBU (2. 6m1) FIFZER (2. 2ml) , 7E 45°CLREF 1 /B, 76
60 CORFF—M . HIEALT 5 15 2 LA B e IR ARG i, 13 RIAR AL 5 (15-¢).

[0261] ;=% :0.213g

[0262]  8-2) (Z)-9— ( (1R, 2R,3R,5S)—2-(4,4- — % —3— & 18 3¢ F£) -3— (P4 & nik i 48
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5 ) -5 SEARIRIE) -7 TIHEIRWES (16-¢)

[0263] | ik L & ) (15-¢) (0. 213g) £ — & A % (16ml) o A 5 Bk & (0. 23ml) |
DMSO (0. 41m1) F1 = Z & (0. 81m1) M 47 i FL B A4k . FH Ak Jid ARG 1) 5 15 B bR B4k & )
(16-c).

[0264] F=3% :0.181g(86% )

[0265]  8-3) (Z)-9- ( (1R, 2R, 3R,5S)-2-(4,4- 4R —3- S ACEIE)-3- Bt -5- AR
i) -T- TIGIRFEE (6-¢)

[0266]  LiRibEH (16-c) (0. 181g) WAIELER — /K -THF (4 © 2 © 1) JBRE¥H (25ml)
W, AE 45 CLREF 3.5 /BT . R AL S 15 B R A s FH A AR 1 15 B AR B4 5 )
(6-c).

[0267] ;=% :0.140g(91% )

[0268] fLE&H (6-¢) (L&D 6) H, X, =X, =F, Ry-R, =T &, P, =F%)

[0269] NMR(CDC1,) & :0.93(t,3H, J = 7.5Hz) .1.2-2. 8 (m, 27H) 4. 20 (m. 1H) .5. 12 (s,
2H) 5. 2-5. 5 (m, 2H) . 7. 35 (m, 5H)

[0270]  8-4)9- ( (IR, 2R, 3R,5S)-2-(4,4- — 4 —3- FALFER ) -3- B 5 FAH L)
T (33-a)

[0271]  ERALEY) (6-c) (0. 140g) AL LR L5 (15ml) 1, H4E - % (50mg) FIES
AT R I . AL RIE S SRR AA 1S B B AR e BHAREAE (0DS) K, 13 B bR 4L
“Y) (33-a).

[0272] ;=% :0.077g(65% )

[0273]  Ab&W) (33-a) (4b&W (33) W, X, =X, =F, R,—R, =T 3&)

[0274]  NMR(CDC1,) & :0.95(t,3H, J = 7.5Hz) 1. 2-2. 8 (m, 32H) 4. 20 (m, 1H)

[0275] & Hfdl 9

[0276]  2- iR —2—-(2- BRI L HE ) -13, 14— — & -15- fill —16, 16— % —20— £ % —PGE, 7
AEE (TUPAC 4 :9— ( (IR, 2R, 3R) -2 (4,4~ — 4 —3- S ACZEHE ) -3- B3t -5 EACH R IE)
TEAARE) (20-b) %

[0277]
0O
“NNAACOOCH(CH,),
HO 0
(20-b) _

[0278]  [RH] (3,3- @ —2—- UKTIE) BEIR — P ERAE N Le I IR Be 41, [R5 efd] 4 —FF

AT, 14 2IFR (20-b).

[0279]  AK&54 (20-b) (4b&H (20) F1, X, = X, = F, R,-R, =03, P, =A%)

[0280] NMR(CDCl,) 6 :0.90(t,3H, J = 7.5Hz).1.32(d,6H,6Hz) 1. 25-2. 70 (m, 34H) .

3. 15 (s, 1H) 4. 20 (m, 1H) 5. 00 (Hept, 1H, 7. 5Hz)

[0281] & Jfsl] 10

[0282]  2- liJ& —2- (2- BRIL 2L ) -13, 14— & 15— fii] -PGE, FTABE (1UPAC 44 : (Z) —9-(
25
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(IR, 2R, 3R) -2 (3— FAC -2 ) —3— F2 ik -5 A AL EIRSFARR) (6-d) i)+

[0283]
O
N NN CO0CH (CHa)2
CH,
HO

O

(6-d) :
[0284]  [RH] (2- SAXPEEE ) IR — W MEAE A e BB IR MR A1, [F]A ifdl 2 —HEEAT, 19 20k
A (6-d).
[0285] L&) (6-d) (L&Y (6) . X, =X, = H, R, R, =T %, P, =N EE)
[0286] NMR(CDC1,) & :0.89(t,3H, ] = 6.6Hz).1.18(d,6H,6. 2Hz) . 1. 15-3. 0 (m, 29H) .
4. 04 (m, 1H) . 4. 99 (Hept. 1H, 6. 2Hz) . 5. 37 (m, 2H)
[0287] & Efdl 11
[0288]  9- (2(R)—(4,4- 3R —3- A —1- ) -3 (R - I -5 AMAMLE) FR 7
PIE) (11-14) 5 (2- Bz —2-(2- BILLHE ) —15- i -16, 16— i —20— L5 -PGE, 5+ A HR)
(11-14) A

[0289]
0
o~ COOCH(CHG),
) 2 A CH3
HO 0
(11-14)

[0290] 11-1)

[0291]  (1S,3(R, S),5R,6R, 7R) —6-( AT F& — F 5k AP 7k 40 5k 9 356 ) —7— C Y &0tk 17 4G
F ) —2- SRR (3.3.0) S5k -3- i (11-2)

[0292]

OH

0
oX o\
O\,OSi(CHa)ZC(CHa)a - QVOSi(CHa)zC(CHa)a

o &

(11-1) (11-2)

[0293] (1S, 5R,6R, 7R) — (FU T FE — FF 3L F Ak 403 FR 2 ) —7— (DU SN PR 4808 ) —2— SR A BUFR
(3.3.0)E%% -3 fil (11-1) (2.97g) 7EFH 7L —78°C H DIBAL-H (1. 6M, 1. 2ml) &5, 5 i
Wb 13 BRI G AR AL R R N E (11-2).
[0204]  7(2)-9- (5(R) - ( &ML ) 2R - (T R -FEFHAREFE)-3® - (A
MEMG4EEE ) FREE) T -T- IR A ER (11-5)
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[0295]

AcO

) A N N
q COOCH(CH),

Y OSKCHa)zC(CHa)S .
o _0

J
(11-5)

[0206] fbA& 4 (11-4) (3.29g) 7 — & ki H = W AL & FL b wg (1. 84g) M £ R I
(1. 84g) HHT LBtk . WEALHL ), AR B A (11-5).

[0207]  F=3# :3.79¢g

[0298] 11-5)

[0299]  7(Z)-9- (5(R)-( LELEEE ) 2R -(FEHF I ) -3 ([R) - (VIS ML I ) R
T -7 &% 7 N R (11-6)

[0300]

AcO
'O'\‘,\-_—/\/\/\COOCH(CHg)z

OH

0.0

J
(11-6)

[0301]  AL&4) (11-5) (3. 79g) £E THF (50m1) PP NFALIY T 4% (1. OM, THF ¥, 7. 5ml) ,
TR . VRS, 13 B IR A e AT R I BRG] (IE TR / LR &S
= 3/2~2/3) , 12BN AEY (11-6).

[0302] =% :2.91g(83% )

[0303] 11-6)

[0304]  9- (5(R)-( LEEEIE ) 2R -(FFFE)-3R) - ( PIEANMLMm4AZE ) M) TR
PITE (11-7)

[0305] 773 :2.81g(95% )

[0306] 11-2)

[0307]  7(Z)-9- (2(R)-( BT HEH-FEFFEEFE ) -5 R - 2 -3 ([R) - ( PUSNL A
B NI T -7T- MR (11-3)

[0308]
HQ
N NN CO0H
q,OSi(CHs)zC(CHs)a
o
(11-3)

[0309] A THF (28ml) EP/ o (6- RILCIH ) = 2K8E (10. Tg) FURUT AR (IM, THF %W,
27
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45.2m1) 2RI 1 U F SARATFFE N EE (11-2) (2. 81g) K THF %9 (10m1) — 2 AE SV M+
AR EEAE S, 1SRRG (11-3).

[0310] =% :6.90g

[0311]  11-3)

[0312]  7(Z)-9- (2(R) - (AT HEZRIEEFEAEIERIL ) -5 R) - 25 -3 (R) - (VU ML
) M) T -7T- GRS AN (11-4)

[0313]

HO
‘: =T CO0CH(CHa)2

OSi (CH3)2C(CH3)3
0 0

U
(11-4)

[0314]  FRIR (11-3) (6.90g) £ELNE (35ml) HH] S A FEML (2. 25m1) F1 DBU (3. 38m1) il 5k
SRR . EIEAC TS 1 RO A S AT IR (RS ) (IE kT / SR LlE= 5/1 ~
3/1) , 13 2R B G 7 IR (11-4).

[0315] 773 :3.29g(77%,3 R V18 )

[0316] 11-4)

[0317]

ACQ: -~~~ COOCH(CHa)

OH
o
U (11-7) .

[0318]  4L&4) (11-6) (2. 84g) 1E LR LI (20ml) HHA] 5% Pd—C(0. 284g) FIE/AEE IR
Befdid )R . TR G (IECK/ QR OBE= 1/1 ~ LR 4ER) , 132 br &L 54
(11-7).

[0319] ;=% :2.34g(82% )

[0320] 11-7)

[0321]  9- (5(R)—( LWEAEE ) -2 (R) - FBE -3 (R) - ( PUSML 4L ) B 328 B IR 7 N IS
(11-8)

[0322]

0

(11-8) _
[0323] A& W) (11-7) (2. 34g) 7F S M7 —78°C Al S5 (2M, CH,CL, ¥, 1. 2ml) «
28
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DMSO (0. 34m1) F1 = £ 1% (2. 5ml) BEAT 7 FC IR AL . HEAT o v AL B, 18 2 bR 10 &
(11-8).

[0324] 11-8)

[0325]  9-(5(R)—( ZWHEIE ) 2(R) - (4, 4- 3 —3- FEAREEMG —1- 36 ) -3 (R) — ( PUEntL I
AL ) HRE) TREARE (11-9)

[0326]
A~~~ COOCH(CH,),
O\/\"F)i/\/\,c"*a

0. 0 o)

J

[0327]  {F O°CHJ THF (4ml) " EFFEAE (60%,0.096g) , Hi0 (3,3- 9 —2-FACTE)
JFEle — HfE (1. 03g) [ THF (4ml) %3, FiHE 20 738 M Adiiin ERE4 (11-8) 1)
THF (6m1) ¥, SR 5 AR BN . 5 VA A F A B R 2L s B AT RE R ey ) (IE 2
Yt/ LEROHE= 9/1 ~ 17/3) , 53kl 54 (11-9) .

[0328] F=% :0.51g(69% )

[0329] 11-9)

[0330]  9-{5(R)—( ZWE4EIE )2 (R) ~ (4,4~ 5 -3 (RS) - f2FEZE% —1- F5) -3 (R) — (PUE
nARg AR ) BRI L EER MR (11-10)

[0331]

(11-9)

AcQ

.-\\,/];~;;~\,/f\\,£3C)C)CH4(Cﬂﬂs)z
N CHy
AN

(11-10)
[0332]  HM B (8ml) FHIBHEALEN (0. 19¢) FIRALEE (0. 34g) Hl& WS L EEL &
Y (11-9) (0. 51g) M Jio FIEALIEAT B PP A AT RERR B2k ) (IECHE / SR &
fs= 4/1-3/1) , 13 2br @A (11-10).
[0333] ;=% :0.47g(93% )
[0334] 11-10)
[0335]  9-{5(R)— (4,4- 3 -3 (R, S)— JRIEZM —1- &) -5 (R) -} & -3 (R) - ( VY ML
AL MY £ (11-11)
[0336]
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HO
~ NS COOH
0\4\5{/\/\/0"’3
0.0 OH

(11-11) _
[0337] &5 (11-10) (0. 47g) WAL LTE Bml) H, Jn IN WP (7. Tml) , 7625300
PEFEIEA . VR, 1R BRI S (11-11).
[0338] 11-11)
[0339] 9-{2(R)- (4,4- =3 -3 (R, S) - FaEZM —1- 28) -5 (R) - 22k -3 (R) — ( DYZntLAgg
Ak WS RN (11-12)

[0340]
FUF -
M/\NCHa
0.0 OH

J
(11-12)

[0341]  4b&% (11-11) fEZHE (6ml) TH7E 50°C H DBU(0. 35m1) A FEML (0. 23m1)
S ERo HIE AL PRAS B AL A AT i IR 2ok ) (IE ot / SR L= 65/35 ~
55/45) , 13 EIFREAL A (11-12).

[0342] 773 0. 34g (76 %, 2 VT8 )

[0343] 11-12)

[0344]  9- (2(R)—(4,4- =9 —3— EACHEM —1- 55) -5 A8 -3 (R) - ( PUA b4 2E ) B
e} FRRF ARG (11-13)

[0345]

0o

NSNS COOCH(CHy),
é\é\;){/\/\/cw
Sl
(11-13) |
[0346]  Ab&4 (11-12) (0. 34g) fE S T4t (8ml) F1E -78°C HEBERE (2M, CH,CL, ¥,
1. 47m1) \ DMSO (0. 42m1) F1=Zf& (3. 3ml) PE47 8 FLRRAEAL . BHATRERAE B ERE T (IE
Ot / LR OHE= 85/15 ~ 75/25) , (3 RIbREL &) (11-13).
[0347] ;=% :0.24g(71% )
[0348] 11-13)
[0349]  9- (2(R)—(4,4- 9 —3— SRS —1- J5) -3 (R) - 2k -5 S IE } IR+
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PlE (11-14)

[0350]
o)
o~~~ ~_-COOCH(CH3),
.y FF ey
HO X
(11-14)

[0351]  fb&4) (11-13) (0. 24g) WSARTE LR / 7K /THF (4/2/1) ¥BA%555) (10m1) H, 7E40°C
PR¥F 3. 5 /NI . AL RS B R A A AT REIR iR ) (IE Ok / SRR LEE=T7/3),
BEREAEY (11-14) .

[0352] F=%:0.17g(82% )

[0353] N.m.r. (CDCl,) & :0.89(3H, t, ] = 7.1Hz),1,21(6H, d, ] = 6.5Hz),
1.22-2.90 (31H, m) , 4. 27 (1H, q, ] = 7. 6Hz) , 5. 00 (1H, sept, ] = 6. 5Hz) ,6. 73(1H, d, ] =
15Hz) , 7. 12 (1H, dd. ] = 15Hz, ] = 8. 6Hz)Mass. m/z 422 (M), 404 (M'-H,0)

[0354] & Hfhl 12

[0355]  9-{2(R)- (4,4- —3 -3(R) - FIEEHHE) -3(R) - 2 5 A MM LI | RN
s (12-12) 5 (2- Wik —2- - RILZ K )13, 14- =4 16, 16— % —20- ZHk -PGE, 7
fg) (12-12) HIE R

[0356]

0

~eSSACOOCH(CHG),
, A CH,

HO OH
(12-12)
[0357]  12-1)
[0358]  (1S,5R, 6R, 7R) —6- (4, 4— 38 —3— NI M —1- 58 ) —7— (DU SRR 8L ) —2- 4%

KR (3.3.0) ke -3- Fid (12-3)
[0359]
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-

s

(&)
W P
wN\_ o g
\ ~

OY.
O- -0

(@)
oK
<;];CHO
0
(12-2)

u
(o}

OY .
O- .

(12-1)

i

[0360]  HPME (12-1) (7. 10g) /£ A F 4t (200ml) 1, 7E -78°C, HHLELE (2. OM, CH,Cl,
YA, 30m1) « DMSO (8. 45m1) Fl1 = Z. % (16.9ml) , AT HT FCBAEAL . H B vEab 2, 123 (1S,
5R, 6R, 7TR) —6— AL —7— (4, 4— 98 —3— A% —1- 55 ) -7- (WU AL U0 ) —2— 4 R0
(3.3.0)2F%E -3 0 (12-2) (JHEE (12-2)). {EE4LEN (60%, 1. 11g) BIFAE THF (10m1) H,
 He A N (3, 3— o —2- AR B ) R —FEE (7. 93g) 1 THF (10ml) ¥V, i dt: 15 73
Bh, IS INGUALEE (3. 77g) o MMHEE (12-2) 1 THF (16ml) W9, Bidk . VA AL3EAS 2R
A2 A AT REIR BAEEREE) (IE TR / LR 4 BE= 65/35) , 13 EIAR LAY (12-3) .
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[0361] ;=% .5.75g(50% )

[0362] 12-2)

[0363]  (IS,5R,6R,7R)—6-{4,4- — 4 -3 (R, S)— # L 2% 45 —1- & ) -7- (VY &L itk Mg 44
B ) —2- S ZLNER (3.3.0) 4% —3— Wi (12-4)

[0364]
0
oA

__KF CH,
(12-4)

[0365]  [0] &M (20ml) A [ MIIEALAN (3. 03g) FISALEE (5. 459) & AN EALEE P IR
TeEY (12-3) (4. 15g) 1 THF ¥ (30m1) , BEATIE SR . 55 v AL BEAS B (R AL A EA T 1E
s ERE ] (IE Okt / LR 4lg= 50/50) , SR EIFREUL A (12-4).

[0366] ;=3 .3.88g(93% )

[0367] 12-3)

[0368]  (1S,5R,6R,7R)—6— (4,4— — i —3— (R, S)— FRHEZEIL) —7- ( PUE M4 3L ) —2- &
FRXFR (3. 3.0) gt —3— i (12-5)

[0369]

o0&

RF
: CH,
Cy°

(12-5) _
[0370]  AL&4) (12-4) (2.50g) 7E LR 4G (30ml) HH A 5% Pd—C (0. 25g) EE R T2
fididts J5 . 1S BIRHAEEA (12-5) AT RER ks ) (IE Okt / SR AHE= 1/1) , 13 3F5
BALEY (12-5) .
[0371] ;=% :2.16g(86% )
[0372] 12-4)
[0373]  (1S,5R,6R, 7R) —6— (3 (R, S)— (AT ZE —FREFMEEEE ) 4,4- —]%EHE) -7- (1Y
LIRS L ) —2- SAYRUA (3.3, 0) 2% -3- Hi (12-6)
[0374]

o)
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0O
ok
‘ CH,
@0 OSi(CHy)2C(CHy),

RF

(12-6)

[0375]  fb&4) (12-5) (0. 76g) 7E DMF (4m1) 1 FHIBKME (0. 31g) FHGUALBUT 25 — 2L Ak
Fi (0. 33g) 7E 50°CHERE 15 /NI . A A EEAS B RO AL s B T E IR S ) (IE S
bt/ LR CBE=T7/3) 13 Bbrdb &4 (12-6).

[0376] ;=% .0.81g(83% )

[0377] X, 4b&9) (12-5) (1. 05g) £ DMF (Tml) 7 FHIKME (0. 43g) FIEALAUT ZEZFAEEH
ikl (0. 45g) , [F] FIR— AT RV, 15 2HL A4 (12-6).

[0378] =% :1.07g(80% )

[0379] 12-5)

[0380] (1S,3(R, S),5R,6R, 7TR)—6— (3(R, S)- (M T I _HREFRELEL )-4,4- —HZ%
H) 7 (VYL AR ) —2— SRR (3. 3. 0) k¢ —3- ¥ (12-7)

[0381]

OH
o\
R F oHy

C)/Té OSI(CH3),C(CHa)a

(12-7)
[0382] 4b&W) (12-6) (1. 46g) fEFZE (Tml) 1, 7E -78°C, A =7 T 243 (DIBAL-H)
(1. OM, FZRES, 8. 2ml) 3B IR FHHEEACEE, 15 2SR R N BE (12-7).
[0383] ;=% :1.47g(100% )
[0384] 12-6)
[0385] 9(Z)-{2(R)— (3(R, S)- (MU T HEFEFRELAER ) 4,4~ “®BE) 5R -
= -3(R) - (PUSMLg AR ) BRI L £ -7 IR R AR (12-9)
[0386]
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COOCH(CHa3),

AN NN
R F CH,
OSi(CH;)>C(CH3)3
(12-9)

I =
ox
QU =4
O I
Q
&)
S
T o~
u.Q‘?
N«
) o =
o- -0

[0387] ¥4k (6-FRFECIE ) = K8k (8. 87g) BVFAE THF (Tml) HH, ¥ AU T BEEHR (1. OM, THF
W, 16. 4ml) , 7R EBEFE 30 7380 . A HIB] -16°C, U InAB A 23 Bk (12-7) (1. 47g) 1)
THF ¥ (Tml) , L2225 [0l 2 =0, B g 4 . VAP, 153 9 (2) - {2(R) - (3 (R, S) — (L
TR PEFRERAERE)-4,4- ZR%BE) 5R) - A -3R) - (VUSRI ) PRI
T -7- 1&g (12-8).

[0388] ;=% :3. 15g

[o3ge] 13 FI| i) F & MR (12-8) ¥ i /& £ JiF (10ml) ™, fn 5= P Z& #t (1. 09ml) H
DBU (1. 63ml) , 7 40 CHFE LA . HH 2 AL PRAT B (R A A AT ek R (L ZoRG ) (IE Tt
/ LR CBE= 8/2) , 13 Bhrdb 54 (12-9).
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[0390] 7% :1.39g(74%,3 R V18 )

[0391]  12-7)

[0392] 9-{2(R)- (B3R, )-( M T HE P REFRELEIL)4,4- ZHWEE) SR -
F -3 (R) - (DU ) Bk | £ ARG (12-10)

[0393]

HO

e~~~ COOCH(CH,),
. FF CH,
LO/TO OSI(CH3)2C(CHa)3

(12-10)

[0394]  {b&4 (12-9) (1.39g) fELMRLHE (16ml) o1, H 5% Pd-C(0. 14g) fEAHH T
AT EAIE SR . P AR 3RS BN AR e AT e il (IEC ke / SR S lis= 8/2)
¥, 13 2bR 8 &) (12-10).

[0395] 7% :1.09g(78% )

[0396] 12-8)

[0397]  9-{2(R)— (3(R, S)-( AL T & — A Ik 1 A b 4 6 ) 4,4 — 3 %5 58) -5- 4
£ -3 (R) - (DU 4 ) Mk | FIR=IAlE (12-11)

[0398]

o .
NS COOCH(CHg),

' FF CHy
C’J/O OSI(CH3),C{(CHa)a

(12-11) _
[0399] 4LA4 (12-10) (1. 09g) B =S F 4t (2ml) W, HE WS (2. M, CH,CL, ¥,
1. 58m1) . DMSO (0. 45ml) [ — 5 F %% (10ml) YW F = 2% (0. 88ml) , UH4T B LB &AL .
TAEAE TG BN R AL A AT IR BB ARG ) (IE TR / LR CBE= 8/2) , 1 2kt &
W (12-11).
[0400] ;=% :0.93g(86% )
[0401]  12-9)
[0402]  9-{2(R)- (4,4- — 5 -3(R) - FRIEZEHL) -3(R) - Ik 5 A I | FRARA
g (12-12)
[0403]
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O .
NSNS CO0CH(CH,),
, FF CH,
HO 6H
( 12-12 )

[0404] L&) (12-11) (0.93g) ELNE (30ml) 1, H 46 % SR (1. 55ml) FEATKME. H
WA AT B R AL A AT IR ARG ) (IECKE / LR OHBE=7/3 ~ 1/1) , 1321
A&t —5 F HPLC 43 85, 183 9- {2 (R) - (4, 4— 5 -3 (R) - BEEZIL) -3 (R) - 23 54
I b IR ARG (12-12).

[0405] 7<% :0. 16g(24% )

[0406] N.m.r (CDCl,) & :0.89(3H.t.] = 7.0Hz),1.22(6H, d, ] = 6.5Hz),
1. 24-2. 80 (36H, m) , 3. 73 (1H, m) , 4. 16 (1H, g, J = 6. 5Hz) , 5. 00 (1H. sept, J = 6. 5Hz)
[0407] Mass.m/z :490 (M), 472 (M'-H,0)

[0408]  Rf {H 0.50 (FEX 60, IE Okt / ZERZBE= 3/7)

[0400]  h4h,IE43 RN T 0. 15g 17 B - FeAafsk .

[0410] & pkfdl 13

[0411]  9-{2(R)-(4,4- 3 -3 (R) - RIS —1- K -3 (R) - 22 -5 E AR E | TR
SRS (13-12) ; (2- fit#R —2- - FRIL L HE) -16, 16— 5 —20- L3 -PGE, A RE) (13-12)

I Rk
[0412]
0
i~ ~COOCH(CHa)2
WGH:;
HO OH

(13~12)

[0413] 13-1)

[0414] 9 (2(R) - (AT 2 —FFEEFREREEIEFIE ) -5 R) - 3 -3 (R) - ( PUS IR 4836 )
W) TR 5N (13-2)

[0415]
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~

[ x]

T

O

¥

Q

g o
[x]
T
o
o
A —
[ ]
I N
&3 &
1] Z
O

SC
&

e ———————————

OOCH(CHj3)s

C

Ve Ve v
OSi(CHa),C(CHz)3
(13-1)

D

[o416]  Ssjafil | e (1-1) & (1-3) —FETREIMAAE Y (13-1) (5. 89g) £ LR
Mg (80m1) ™, FH 5% Pd—C(0. 6g) RIS THAT R IR . FH BV AL BRAS B AR A sy i AT
ok i (IECkE / SR CEE= 8/2) , 13 2Ibs L &4 (13-2).

[0417] ;=% .3.93g(66% )

[0418] 13-2)

[0419]  9-(5(R) - ( LBEAIE ) -2 (R) - (U T = L AR U S ) -3 (R) — ( DY S ML
AR ) ML) TR (13-3)

H
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[0420]
AcO
NN A-COOCH(CH,),
q,OSi(CHg)QC(CHa)s
o
(13-3)

[0421]  AK&4 (13-2) (3.93g) fE A M ke (40ml) " 7E ==y HmkmE (1. 80ml) H LM
(1. 59ml) BT CBEfb . FHEVEALEE, 13 2bR AL A4 (13-3).

[0422] ;=% .4.05g(95% )

[0423] 13-3)

[0424]  9- (5(R)—( LBEAIE ) 2R - (R E ) -3 (R) - (PUE MR ) ME) TR R

Wls (13-4)
[0425]
A A~ ~_COOCH(CHy),
Aon
0.0

(13-4)

[0426]  {E=E, MALGY) (13-3) (4. 05g) [¥) THF ¥ (8m1) RS sk U T %% (1M, THF
HEU, 8. bml) , FFEIE A . T EEAL RS B PR AL B IAT RE IR RS ) (IE Tk / 418
LlE=6/4) , 13 2br L&) (13-4).

[0427] ;=% ;3. 18g(98% )

[0428] 13-4)

[0429]  9- (5(R)—( LWEAIE )2 (R) - FIEERE -3 (R) - ( PUSMLmg 4R ) B3R TR 7 A
i (13-5)

[0430]

M ,—\/\N\/COOCH(CHS)Z

- o)
OOCH

J
(13-5)

[0431]  4L& %) (13-4) (3. 18g) M & L ¥y (10ml), A B g & (2M, CH,CL, %5 ¥,
8.78m1) « DMSO (2. 49m1) [ & 4 vsi (20m1) 1= 2% (5.87ml) #ATET LB AL . H
AR AS RN RO AR AT R RS ) (1IE Okt / LR ClE= 7/3) , 13 3br @ik &
Y (13-5).
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[0432] ;=% :3.10g(98% )

[0433] 13-5)

[0434]  9- (5(R) - ( LBREIE ) 2 (R) - (4,4 3 —3- SRS —1- 2E)-3 (R) — ( PYELntL g
AL ) W) T NS

[0435]  (13-6)

[0436]

(13-6)

[0437] 5] \AFE THF (20m1) PBIFHIEALEN (60%,0. 83g) AT (3,3- 5 —2- EACT3E) i
e — FE (6. 95g) AR (3,3— 9 —2- AN TEIE ) e — R B v rh a4k (13-5)
(3. 10g) 1¥) THF ¥¥% (20m1) , ANFA[RIA 70 /NINE . VAL BRAT B R RL A ey AT ek s (3%
SR (IECE / LB LEsE= 85/15) , (53R AL &4 (13-6).

[0438] ;=% .2.96g(71% )

[0439] 13-6)

[0440] 9-{F(R)-( I )2(R) - (4,4- —F -3 (R, S)— FREZM —1- H) -3R) - (Y
LMt ) A ) TIRF AN (13-7)

[0441]
A
CQ ,\N\/\,COOCH(CHs)z
<::];~;ﬁ*\;3*5,/“\./*\.’c”*s
o_0 OH

J
(13-7)

[0442]  |H4E LBk (40m1) H MWIEUALEN (1. 09g) FAALEE (1. 97g) HI%& BN E AL E: s
o a, B— AHFIET (13-6) (2. 962) [ THF ¥ (10ml) , 76 O°CHidE 1 /i . H AL 345
B A A AT IR BRG] (IE TR / LR CHE= 8/2) , 132k &4 (13-7) .
[0443] 773 .2.62g(89% )

[0444]  13-7)

[0445] 9-{(5(R)-( L&KL )2(R) - (4,4- — 5 -3 (R, S)— (KT FE R Pkleba i)
B —1- ) -3 (R) — (UMb 40 ) BRI T R R I EE (13-8)

[0446]
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A A~ COOCH(CH),

__RF CHy

@6 OSi(CH3)2C(CH3)a

(13-8)

[0447] A5 (13-7) (2. 62g) HFAE DMF (16ml) H, o] He A s ik (2. 89g) FEAL A
THERZFEFRELE (3. 208) , Btk 3 B4 . HHEEAC TR B PR A s AT e B iSRG
(IECHE / 2B lsE= 85/15) , I3 RbrEitk &) (13-8).

[0448] 7=% :3.11g(100% )

[0449] 13-8)

[0450] 9-(5(R)- (4,4- = W 3R, ) -( M T & = F HE F & 4 & &) %
i —1-28) -3 (R) - ( PYS ML S ) 3 T £ mNRE (13-10)

[0451]

41



CN 101085756 B WO B 40/56 T

0Si(CH;),C(CH3)3
(13-10)

COOH
CH,

0Si(CH;),C(CHa)a
(13-9)

O

[0452]  AL&4) (13-8) (3. 11g) ¥EARAELTF (43ml) o, SO IN S PEBNAR (42. 5g) , R
IRBERE 34 /NI . I EALTE, 53] 9-{2(R) - (4,4- 5 -3 (R, S)— (HU T I — I Afkke
AR ) B -1- ) 5 (R) - 22 -3 (R - (IUAMERE AR ) M3 ) T (13-9).

[0453] 2% (13-9) ¥EAECNE (16ml) A, NS5 A ZEME (1. 69m1) F1 DBU (2. 54ml) , £F
50 ~ 55 CHEFE 2 /NI . F VA AL IS B R A e AT i S RS ) (BT / 4R
LHE= 8/2) , 13 2brL &) (13-10).

[0454] 7735 :2.60g(89%,2 R V1R )

[0455] 13-9)

[0456] 9-{2(R)- (4,4- = H 3R, -(MM T & = F F F &k ft 8 &) %
i —1-25) -3 (R) - (PUZANL M 482 ) —5— AR L | EMF R (13-11)

42



CN 101085756 B WO B 41/56 T

[0457]

0

-‘\/?é\/\,COOCH(CHg)a
& CH,

oné OSi(CHa)zc(CHa)S

(13-11) .
[0458]  BiPEEL (2M, CH,CL, ¥, 2. 28ml) FH — &A% (15ml) Fke A HIZE —78°C g, U
DMSO0 (0. 65m1) , Fii$: 30 4380 . i &4 (15-10) (1. 57g) S P LA (10ml) ,
NI =l (1. 58ml) , AT B BLREAE AL o FH VR AL BRAS 20 ML A ) id AT e I ik
# (IECHE / B CEE= 85/15) , 5 3IkrE4L-54) (13-11)
[0459] ;=3 .1.53g(98% )
[0460]  13-10
[0461]  9-{2(R)— (4,4- 3 —3(R) - JRIZEM —1- 2&) -3 (R) - BRI -5 AMIMLE T T+
M5 IS (13-12)

[0462]
A .~~~ ~_COOCH(CHs)2
Mmcm
HO oH

(13-12) .
[0463] L& (13-11) (0. 28g) WHALE LM (5. 5ml) , Us I 47 %6 A IR, 7 0°CHiHE 3 /)
I, 7E S IEAEFE 5 /DI . BV BEAT B AR s AT iR iR ) (IE Tkt / SR
LlE=17/3 ~ 1/1),, 13 2r8L &4 (13-12).
[0464] 7% .0.061g(31% )
[0465] N.m.r. 8 (CDC1,)0.88(3H, t, ] = 7.6H z),1.22(6H, d, ] = 6.6Hz),
1. 25-2. 85 (30H, m) 3. 48 (2H, br) , 4. 07 (1H, q, J = 7. 5Hz) , 4. 26 (1H, m) , 4. 99 (1H, sept, ] =
6. 6Hz) 5. 78 (2H, m) .
[0466] Mass.m/z 470 M'-1,0) , 451 (M—H,0-F)
[0467] Rf {H 0. 35 (K 60, IECE / LERABE= 3/7)
[o468]  Ih41, iE4351 0. 071g(36% ) 17 B - A k.
[0469] & Rifol 14
[0470]  2-lii¥k —2- (2- R4 L) -13, 14— — 4 -15- [il] -PGF,, SN A (TUPAC 4 : (Z) -9
(IR, 2R, 3R, 5S) =3, 5— —_Fadk —2—- (3 SAXEHE ) MRIE) -7T- BRI A NER) (4-b) K
[0471]
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HO _
NN COOCH(CHa)2
CH4
HO o
(4-b)

[0472]  BRIMLEY (3-b) (P, =VUZMLAEEE, P, = —CH,~CH,—, X, = X, = H, R, R, =T %,
P, = RTRIE) 4h, FIG R | —FEHAT, S SRR AL &4 (D).

[0473] ALY (4-D) (WA ) B, X, =X, = H, R R, = T3, Py =R %)

[0474]  NMR(CDCL,) & :0.88(3H,t,J=7.5Hz) 1. 23(6H,d, ] =6.0Hz) 1. 23 ~ 2. 50 (28H,
m) 2. 26 (2H, t, ] = 7.5Hz) \2. 42 (2H, t, ] = 7. 5Hz) +2. 58 (2H, t, ] = 7. 5Hz) 2. 85 (1H, br,
d) 3. 88 (1H, br) 4. 17 (1H, br) .5. 00 (1H, Sept, J = 6. 0Hz) +5. 41 (2H, m)

[0475] & Efdl 15

[0476]  2- ¥k —2- (2- e %) -13, 14- & 15~ fi —16, 16— — 45 —20~ 2% -PGE, &
IS (TUPAC 44 : (Z)-9- ( (1R, 2R, 3R)—2-(4,4— 4 —3- SR 28 FE ) -3- 3t —5- E ALK
5 -T- BAR AR (17-b) Kl

[0477]
(0]
N NNTCOOCH(CH3)2
RF CHg ,.

HO o
(17-b)

[0478]  BRH (3,3 3 —2- AR T2E ) Wl — P ERSL, [R6 ol 3- FEUEAT, 19 25 4L
a4 (17-b) ,

[0479]  Ab&4) (17-b) (&4 A7) W, X, =X, = F, Ry-Ry =03, F AR )

[0480]  NMR(CDCl,) & :0.91(3H,t,]J="7.5Hz).1.24(6H,d, J=6.0Hz) .1. 24 ~ 2. 50 (26H,
m) 2. 26 (1H, dd, J = 17.5Hz. J = 10.0Hz) .2. 28 (2H, t, J = 7.5Hz) 2. 62(1H, dd, ] =
17.5Hz+ J = 6. 5Hz) 2. 78 (1H, br, s) 4. 22 (1H, m) \5. 02 (1H, Sept, J = 6. OHz) .5. 39 (2H,
m) .

[0481] & Hifdl 16

[0482]  2- ik —2- (2- BRILZIE ) -13, 14— — & —15- i —20— Z3E -PCGF,. S TAES (IUPAC
% :9- ((IR, 2R, 3R, 55) -3, 5— 40k —2- (3— ARSI ) B EE) FIR A ER) (16-1) [l
#%

[0483]

44



CN 101085756 B WO B 43/56 T

" HO

AN~ ~_-COOCH(CH,),
<,l/\n/\/\/\/CHs
HO

o)

(16-1) ,
[0484] A il | ALAEY (4-a) TELIR LEEHH 5% Pd-C FIE/HHAT AL, SEATRERSAE
¥, 13 RbR 8L S (16-1).
[0485]  NMR(CDC1,) & :0.89(3H,t,]J=7.5Hz).1.23(6H,d, ] =6.0Hz) 1. 27 ~ 2. 03 (29H,
m) 1. 18 (2H, br, ) .2. 26 (2H, t, J = 7.5Hz) \2. 41 (21, t, ] = 7.5Hz) \2. 56 (2H, br, t, ] =
6. 5Hz) 2. 66 (2H, br, s) .3. 91 (1H, br. s) . 4. 20 (1H, br, s) 5. 00 (1H, Sept, J = 6,0Hz)
[0486] & pifdl 17
[0487] 2- ¥ —2-(2- A LK) -13, 14- & 15— li -16, 16— 4 —20— £ % —PGF,,
S NBE (TUPAC % : (Z)-9- ((IR, 2R, 3R, 5S) 3,5 4% —2-(4,4- 5 —3- FMZIE) IR
) -T- BEIRSARE) (32-b) K&

[0488]
HO
*N=""""""COOCH(CH3),
S OT i
HO 0
(32-b)

[o480]  ER{EHALED (12-b) (HEW (12) W, X, = X, = F, P, =4ZLAEEE, R,R, =C
55 MIBEAL AT ST ZEBAL, R A B T —REEAT, 1S BIRR S S (32-D).

[0490] &) (32-b) (4b&H (32) 1, X, =X, =F, R,-R, =03, P, =A%)

[0491]  NMR(CDC1,) & :0.89(3H, t, J = 5Hz) 1. 24 (6H, d, ] = 6. 0Hz) . 1. 24 ~ 2. 37 (28H,
m) < 2.26(2H, t, J = 7.0Hz).2.47(1H, dt, J = 12.5Hz. ] = 7.5Hz).2.71(0. TH, m)
2.83(0. 3H, m) 3. 70 (0. 7TH, m) +3. 90 (0. 3H, br, s) 4. 26 (1H, br, s).5. 00 (1H, Sept, J =
6. 0Hz) \5. 43 (2H, m)

[0492] & pifdl 18

[0493]  2- Jii¥h —2- (- R 3L ) -13, 14— — & 15— li -16, 16— % —20— 3L —PGE, (
TUPAC %4 :9— ( (1R, 2R, 3R)—3- }%L —5- 448 —2- (4, 4- 4R —3- A0 EE ) I RE) T%)
(33-b) K4

[0494]
0
I~ e~~~ COOH
FOF CH,
HO O

(33-b)
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[o495]  [RHLEH (14-b) (& (14) 1, X, =X, = F,P, =VUZMtEEE, R-R, = C2E)
G, [FE et 8 —FEREAT , 13 BRI 54 (33-b) .

[0496] AL&4) (33-b) (H&H (33) W, X, =X, = F, R, R, =23k )

[0497]  NMR(CDCl,) & :0.90(3H, t, J = 7.5Hz) . 1. 06 ~ 1. 14 (38H, m) .2. 25 (1H, dd, J =
17.5Hz, J = 11.5Hz).2.35(2H, t, J = 7.5Hz) 2. 59 (1H, dd, J = 17.5Hz, J = 7. 5Hz) .
4. 19 (1H, m)

[0498] & pifs] 19

[0499]  2- ik —2- (- RHE LK) 13, 14- — 4 15— i -16, 16— 5 —20- T 3£ -PGE, &
WS (IUPAC 44 :9-( (1S, 2S,3S) —3- ¥ dk —-5- A fC —2-(4,4- — 5 -3- EAL T Zmkkedt ) ¥
) TR RN (20-c) Mkl &

[0500]
o
~ono~u~ COOCH(CHg),
RF CH,§
HO o}

(20-c)

[0501]  BrRALEY (15-d) (k&4 (15) H,X, = X, = F, P, =J&MtE%E, R,-R, ==F2&,
P, =R NZEE) &b, [FE BF) 4 —FEET, 15 2L &4 (20—¢).

[0502]  4L&4 (20-c) (&Y (20) H, X, = X, = F, R,-R, ==F3, P, =R A% )

[0503]  NMR(CDCI,) & :0.89(3H,t,] =7.5Hz).1.23(6H,d, ] =6.0Hz) .1. 23 ~ 2. 15 (34H,
m) 2. 24 (1H, dd, J = 17.5Hz, J = 10.0Hz) .2. 26 (2H, t, J = 7.5Hz) 2. 58 (1H, dd, J =
17.5Hz, J = 6. 5Hz) 2. 88 (1H, br, s) 4. 18 (1H, m) .5. 00 (1H, Sept. J = 6. 0Hz)

[0504] & it 20

[0505]  2- ik —2- (2- BFL 2 3L ) -13, 14— — & -15- fill —16, 16— 3R —20— SR FE —PGE,
SIS (IUPAC 4 :9— ( (IR, 2R, 3R) -3- 33k -5 AL —2-(4,4- — 4 —9- & -3- |0
5 WA TIRRNEE) (20-d) Kl

[0506]
‘W\/\/ (C
E 3)2
CH3

(20-d)
[0507]  ERMtLEY (16-d) (k&9 (15) H,X, = X, = F, P, =D&, R,—R, = 1- H
FOHE, P, =FHIE) 4b, FE 8 4 —FEBHT, BRI B A (20-d).
[0508]  {L&W (20-d) (4b&4 (20) A, X, = X, = F,R,-R, = 1- FFECIE, P, =FHHE)
[0509]  NMR(CDC1,) & :0.87(6H,d,J =7.0Hz)1.22(6H,d, ] = 6. 0Hz) 1. 22 ~ 2. 12 (29H,
m) 2. 23 (1H, dd, J = 12.5H z, J = 10. 0Hz) .2. 24 (2H, t, J = 7. 5Hz) .2. 56 (1H, dd, J =
17. 5Hz. J = 7. 5Hz) 2. 97 (11, br, s) 4. 17 (1H, m) \4. 99 (1H, Sept, J = 6. 0Hz) »
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[0510] & Hifl 21

[0511]  2- ik —2- (2- IL 243 ) -13, 14- =4 15— fil] 16, 16— — 45 —20— P4 IL —PCE,
S BE (TUPAC 4 :9- ( (1R, 2R, 3R) -3- F2 & —5— A —2-(4,4- 5 -8- F&4 & -3- A
) MRIE) FRANEE) (20-e) HIHil#S

[0512]

(20-e)

[0513]  BRHALEY (15-e) (MG (15) H, X, = X, = F, P, =VUSUILIHEE, R,-R, = T4
BT, P, =RHE) 48, BEE 4 —FE3T, B2 EUL &Y (20-e).

[0514] &5 (20-e) (AbEH (20) F1, X, = X, = F, Ry-Ry = P4 T 4, P, =R N3 )
[0515]  NMR(CDCl,) & :1.23(6H, d, J = 6.0Hz) . 1. 23 ~ 2. 15(27H, m) .2. 23 (1H, dd, J =
17.5Hz, J = 11.5Hz) \2.24(2H. t, J = 7.5Hz) .2.57(1H, dd, J = 17.5Hz, J = 7.5Hz) .
2. 98 (1H, br, s) +3. 34 (3H, s) <3. 40 (2H, m) \4. 18 (11, m) .5. 00 (1H, Sept, J = 6. OHz) .
[0516] & ufd) 22

[0517]  2- i & —2-(2- R & 2 3£ )-13,14- — & -15- i -16, 16— — & —19,20- — %
- 18- 55 —PGE, SRR (TUPAC 44 :9—( (1R, 2R, 3R) —3— 2 3L —5- 48X —2- (4, 4- —# —6- &
i -3- EJACHE ) W) TREAEE) (20-1) Kkl

[0518]

o)

s~~~ COOCH(CHa)2
TG

HO o
(20-f) |

[0519]  ExAIMLEY (15-1) ((b&W (15) 1, X, = X, = F, P, =Y SUNLAGHE, R,-R, =43%
43, Py =R ) A, FIA B 4 —FEEET, 3 E3IFR S &4 (20-1).
[0520] L& (20-0) (L&Y (20) 1, X, = X, = F, R, =3 AL, P, =R NHE)
[0521]  NMR(CDCI,) & :1.22(6H, d, J = 6.0Hz) . 1. 22 ~ 2. 55(22H, m) .2. 22 (1H, dd, J =
16.5Hz, J = 12.5Hz) 2. 24 (2H, t, J = 7.5Hz)2.55(1H, dd, J = 17.5Hz, J = 7. 5Hz) .
2.88(2H, t,J = 7. 5Hz) 3. 17 (1H, br, s) +4. 17 (1H, m) 4. 99 (1H, Sept, J = 6. OHz) . 7. 25 (5H,
m)
[0522] & pfdl 23
[0523]  2- fiiIR —2-(2- RIEE L HE ) -13, 14— — & -15- fill -16, 16— 48 —20—- L3 -PGF,,
SN (TUPAC 44 :9-( (IR, 2R, 3R, 5S) =3, 5~ —J8Hk —2- (4, 4- 37 —3- EARRE ) FFLFE)
TR ARG (23-1) [+
[0524]
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- HO

3 ,W\/\/COQCH(CHa)z
WCW
HO o

(23-1)

[0525] & fdl] 17 (LG4 (32-b) TELIR BB 5% Pd-C FE/ AT AL, AT RS
FEXG ), 15 2R EL 59 (23-1) o

[0526]  NMR(CDC1,) & :0.90(3H,t,J =7.5Hz).1.23(6H. d, J=6.5Hz) .1. 26 ~ 2. 15 (32H,
m) 2. 26 (2H, t, ] = 7.5Hz).2.49(1H, dt, J = 7.5Hz, J = 7.5Hz).2.66(8H, br, s) .
2.82(0. 2H, br, t. ] = 6.0Hz).3.70(0.8H, q, ] = 6. 8Hz).3.92(0. 2H, m) . 4. 24 (1H, m) .
5. 00 (1H, Sept, J] = 6. 5Hz)

[0527] & HEifol 24

[0528]  2- Jli¥R —2- (2- RIL 2 IE ) -15- [ - 16, 16— — K —20— 4 HL —PCE, SF RIS ( ITUPAC
4 :9-( (IR, 2R, 3R) —3- #23k —5- A —2- ((B) ~4, 4- 5 -8- F4IL —3- FANFE -1-fidh)
WA FRFANE) (24-1) BIHl#&

[0529]
@)
o~ _~_COOCH(CHy),
RF
4 O—CH3
HO o __ _ )

(24-1)

[0530] B FHA ) 11 AL&4 (11-8) A1 (3,3- 4 —7- FEILPIIL ) B — P lgiEAT
AL, [FA ) 11 —FEREAT , 13 265 AL &4 .
[0531]  NMR(CDCl,) & :1.23(6H,d, ] = 6.0Hz) 1. 23 ~ 1. 44 (9H, m) . 1. 44 ~ 1. 80 (9H,m) .
1.90 ~ 2. 30 (3H,m) »2. 25 (2H, t, J = 6. 5Hz) . 2. 32 (1H,dd, ] = 17. 5Hz, ] = 7. 5Hz) . 2. 60 ~
2.72(2H, m) 2. 82 (1H, dd, J = 17.5Hz, ] = 7. 5Hz) . 3. 33 (3H, s) 3. 39 (2H, t, ] = 5. OHz) .
4.25(1H, q, J = 7. 5Hz) +5. 00 (1H. Sept, J = 6. 0Hz) 6. 73 (1H, dd, J = 15. OHz) 7. 12 (1H,
dd, ] = 15. 0Hz, ] = 7. 5Hz)
[0532] & Hifd] 25
[0533] 2- ik —2-(2- | 3L £ 3 )-13, 14- — & -20- & & -PCF,, 5 4 fig (IUPAC 4 -
(Z)-9- ((IR, 2R, 3R,55) 3,5~ —J&%E -2-(3(S) - &R ) M NE) -7T- THIRF N
(25-1) K%
[0534]

" HO

I NN COOCH(CHa)2
Q/\/\/\/\/CH3

HO OH
(25-1)
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[0535]  fL&H) (28-b) (fL&W (28) ™, X, =X, =H, P, = P, =S MLMEEE, R,R, =01
55, Py = NI ) IRFFAE SR - 7K —THF VR GV TP - AT i AR 37, AT ARG 1, 15 21 br it
e .

[0536]  NMR(CDC1,) & :0.90(3H,t,J=17.5Hz).1.23(6H,d,J=6.0Hz) 1. 23 ~ 1. 80 (26H,
m) 1. 89 (2H, t, ] = 2.5Hz) 2. 10 (2H, m) +2. 20 (1H, d, ] = 5. OHz) .2. 27 (2H, t, ] = 5. OHz) .
2.30(1H.m).2.62(1H, d, ] = 7.5Hz).3.64 (1H, m)+3. 98 (1H, m) 4. 20 (1H, m) .5. 01 (1H,
Sept, J = 6. 0Hz) \5. 44 (2H, m)

[0537] & Hifd] 26

[0538]  2- ¥R —2- (2- AL 23 )-13, 14- —4& 15—l -16, 16— — 5 —20— Z3& — A *-PGE,
SEABE (TUPAC 4 : (B) -9-( (IR, 2R, 3R) =3~ 23k —5- AL —2-(4,4- =5 —3- A ) I
) —2- BRI RE) (26-4) K&

[0539]
2 ,VMCOOCH(CH;;)Z
\ FF CHs
HO 0
(26-4)

[0540] 26-1)
[0541]  9- ( (IR, 2R, 3R,5S) -3— VY& ML IE —5- F23E —2-(4,4- =5 -3 (R, S) - F£ L%
) I -2- (R, S) - 2RI L T/ 5 A gD (26-1)

[0542]
HO ePh
; .\/\/\/EICOOCH(CHs)z
MN\/CHs

0.0 OH

U (26-1)

[0543] &4 (18-b) (&) (18) 1, X, = X, = F, P, =VUSMLZE, R-R, = 2%, P, =
SN (0.632¢) 78 THF 0 FH = N2 2 AL BE (LDA) FH 2800 J 3, il Ak 54 (26-1).
[0544] ;=% :0.518g(65% )

[0545] 26-2)

[0546]  (E)-9- ((IR,2R,3R,5S)-3- VIS MEI%IE —5- Fodk -2-(4,4- | 3R, S)- &
FEBEEL ) MRFE) —2- TGRS A BE (26-2)

[0547]
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HO

) ,\N\NCOOCH(CH:;)Z
<:::[\.z"~;5*51/1"-/'*-z‘3**3
O
(26-2)

[0548]  fbEW) (26-1) 7E LR L1 — IR G50 A 31 % i AL AU N, AT RER ARG
i, 132 HAEY) (26-2).

[0549] ;=% .0.393g(76% )

[0550]  26-3)

[05511  (E)—9-( (1R, 2R, 3R) -3 D&Mt 52 -5 AR —2-(4,4- 3 -3- SAREE) I
JHE) —2- FARIR A NE (26-3)

[0552]
(o)
NN XCOOCH(CH
N (CHa),
. CH,
0.0 (o)

U (26-3)

[0553]  fb&W) (26-2) BEATHT LR EAL 2 I AT RECAT RS i, 18 2L &4 (26-3).
[0554] 7% :0.318g(81% )

[0555]  26-4)

[0556]  (E)-9-( (IR, 2R, 3R) —3— & &k -5 4548 —2— (4, 4- 9 3-S5 Mgk -2- F
R 7 N G (26-4)

[0557]  4b&4 (26-3) {R¥R4E LR — /K —THF YRSV Fh HEAT AR, AT e Ak 1), 15
bR B G (26-4).

[0558] ;=% .0.177g(65% )

[0559] NMR(CDCl,) & :0.90(3H,t,]J =7.5Hz).1.27(6H,d, J=6.0Hz) .1. 27 ~ 2. 10 (27H,
m) 2. 16 (1H, t, J = 6.5Hz) 2. 20 (1H, br.).2.24(1H, dd, J = 17.5Hz, J] = 11.0Hz) .
2.59 (11, dd, J = 17.5Hz, J = 7.5Hz) .2. 7L (1H, br. s) . 4. 18 (1H, m) .5. 06 (11, Sept, ] =
6. 0Hz) 5. 78 (1H, d, J = 16. 0Hz) 6. 94 (1H. dt, ] = 17.5Hz, J = 7. OHz)

[0560] & Eifdl 27

[0561]  2- iR —2-(2- BRAE 2 5L ) -13, 14— =& -15- BRI —20- 25k -PGF,, SR RS (
IUPAC 4 : (Z)-9-( (1R, 2R, 3R, 5S) =3, 5- 43k —2- ZEILINRIE)-T- TIGR 7 A RE) (27-6)
) i) 2%

[0562]
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" HO

N=""""""COOCH(CH3).
CHs

HO ‘
(27-6)
[0563] 27-1)
[0564]  (1S,5R,6R, 7R) —7— K FIEE4EFE -6— (3 (RS) — BKMEEERRAC IR IE BE L) —2— S 78
IR (3.3.0) 2E4E -3- i (27-1)
[0565]
o)

o0&

Q.0
O\NGN
Ph S
(27-1)

[0s66] L&) (12-¢) (L&Y (12) H1,X, = X, = H, P, =43, R,-R; =% ) (0. 6768g)
16 1,2- ZRACHETH 1,17 - BAUBRIEKME s N, AT RER ARG i, 15 2L &4 (27-1).
[0567] ;=% :0.7959g(92.4% )

[0568] 27-2)

[0569]  (1S,5R,6R, 7R) —7— 75 R4 I —6- 283& —2—- AL UHR (3. 3. 0) 3 4% —3- i (27-2)
[0570]

0
o0&
q/\/MCHa
0 .0

Ph (27-2)

[05711  fb&4 (27-1) 78 B 2R AL = T B89 N, 3EAT R AL RS i, 13 214k &9
(27-2).

[0572] ;=% :0.5688g(94.8% )

[0573] 27-3)

[0574]  (1S,5R,6R, 7R) —6— 353 —7- FHL —2- S 44 X0A (3. 3. 0) 2F4E —3- B (27-3)
[0575]
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| (27-3) _
[0576] AL& Wy (27-2) 76 5 I Hh H A BR 80 S I, E AT ek s AR RS ), 15 340 &)
(27-3).
[0577] ;=% ;0. 3420g(82.3% )
[0578] 27-4)
[0579]  (1S,3(RS),5R,6R, 7TR)—6— Z¥HL —7- F2 I —2- 40 (3. 3. 0) 4t —3- FE (27-4)
[0580]

OH
o

CK/\/\/\/\,CH;,

HO
(274)

[os81] 4k & # (27-3) /& ' 2X 1 H DIBAL-H Jx M, 13 2| 4k & ) 27-4). 7~ % .
0. 2304g(66. 9% ). H— Al 0. 0940g L& (27-3) Z Ja, FIFEEAT IR M, £33 0. 0947¢
Ew (27-4).

[0582]  R7EH .0.3251g

[0583] 27-5)

[0584]  (Z)-9- ( (IR, 2R, 3R,5S)-3,5- —F2%k —2- ZEILIANIL) -7- T8 (27-5)

[0585]

HQ
: CH,
HO

(27-5)
[0586]  fL &4 (27-4) HNE B L KL ED () Fl&K 1 U F RN, 732 EY
(27-5).
[0587] 3 :0. 9246g
[0588]  27-6)
[0589]  (Z)-9- ((IR,2R,3R,55) 3,5~ —JRIk —2- LRI EE) -T- TIAIR A TANE (27-6)
[0590] ALty (27-5) A£G Hh FH 7 TN ZEMURT DBU SEAT ) N, JIEA T SR A 1, 75 31
PALEY) (27-6).
[0591] 7= +0. 3860g (77. 0% )
[0592]  NMR(CDCl,) & :0.88(3H,t, ] =7.5Hz) 1. 23(6H,d, ] =6.5Hz) 1. 25~ 1. 50 (23H,

o2
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m) 1. 50 ~ 1. 75 (3H, m) + 1. 86 (2H,m) . 2. 10 (2H, q, J = 5. 1Hz) . 2. 27 (4H, quint, J = 7. 5Hz) .
2. 41 (1H, br.) 2. 67 (1H, br.) 3. 94 (1H, br.).4. 18 (1H, br) \5. 00 (1H. Sept. J = 6. 5Hz) .
5. 42 (2H, m)

[0593] & Hifdl 28

[0594]  2- ik —2-(4— FRIL T I )-13, 14— — & -15- fi] 20— ZFE -PGF,, 514 fE (TUPAC
%+ (Z)=11= ( (1R, 2R, 3R,5S) =3,5— —F8dk —2- (3- SARZ I ) ML) -9- +— kAR 5T
PITE) (28-4) [ %

[0595]

HO

NN COOCH(CHg),
<:k/\"/\/\/\/cﬂ3
. HO

O -
(28—4)
[0596]  JsUkHE G %

[0597]  JRAL (8- IEr3E ) = K&k (h)
[0598]

Br Ao SsSAAOH | BRSNS N"cooH
(f) (@)

—_— MCOOH
®

P Phs
(h)
Br

[0599]  9- VR LEE () (3. 347g) EVUSALTR « £ FUAK TR A 57 0 FH i vl B2 B AT AL
Ef N, 133 9- IR TR () .

[0600] ;=% :2.632¢(74.0% )

[0601]  9-JRT-1& () (2.6103g) 7ELMEH A = 2RIk e I, A3 BIRAL (8- FRFE-FIE ) =Kk
(h).

[0602] ;=% :4.9362(89.9% )

[0603]  H ML EWIIH &

[0604] 28-1)

[0605]  (Z)-11- ((IR,2R,3R,5S)-3,5—- — ¥ & —2-(3,3- W & — & & 2 &) B Ik
) -9- AR (28-1)

[0606]
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" HO

I~ N N NSCO0H
Q/\(\/\/\/CH"’
Ho Q9
(28-1) |
[0607] &8s 1 i) ((1S,3 (R, S)5R,6R, TR) —6-(3,3— .4 S FEZEHE ) —7— ( VUL A 48
55 ) —2- IR XAE (3.3.0) kL -3 B (1-a) (0. 56008) , H IR (8- FRILEIL ) — 288k
(h) HI&H A U F, FERSE 1R 1-1) - FEEAT, 3 21 &49 (28-1).
[0608] ;=% .2.914g
[0609] 28-2)
[0610]  (Z)-11- ((IR,2R,3R,5S)-3,5- — ¥ &k -2-(3,3- W & — & & % &) 7 1L
) -9- TG R N (28-2)
[0611]
" HO

~- WCOOCH(CHa)z
q/YM/CHS

W6 P
(28-2)

[o612] L&) (28-1) (2.914g) 11 LJiEH H 7 A ZEMIUNT DBU Je N, AT ek SRS AR A i, 43 2]
&Y (28-2).

[0613]  F=3% :0.4834g(57.6% )

[0614]  28-3)

[0615]  (Z)-11- ((IR,2R,3R,5S)-3,5~ —F&%E -2 (3- AL ) MR -9- +—Wsh
1 5 A

[0616]  {b&4) (28-2) (0. 4834g) ¥EMALE LR ~THF- /KIBG- ¥, 7E 50°C LR %E 2 /i, 1F
ATHERR ARG i, 19 2IAR A5 (28-4).

[0617] ;=% :0.3593g(81.1% )

[0618]  NMR(CDCI,) & :0.88(3H,t,J=7.5Hz).1.23(6H,d,J=6.5Hz) 1. 25 ~ 1. 95 (26H,
m).1.95 ~ 2. 19(3H, m) .2. 27 (2H, t, J = 7.5Hz) \2. 19 ~ 2.35(2H, m) .2. 41 (2H, t, ] =
7.5Hz) \2.57(2H, dt, ] = 7.5Hz, J = 1.5Hz).2.67(lH, d, J = 7.5Hz).3.89(1H, m) .
4.19 (1H, m) \5. 00 (1H, Sept, J = 6. 5Hz) , 5. 42 (2H, m)

[o619] XL 1

[0620] 8 FH H A (@ PSR (A 2. 5-2. 8kg) , ZE L 50 (TR AEE) MR, %)
T BRI 45 25N B2 3 —1L (ET-1 :Peptide BIFFUAT ) 10° 1 1, I R AL A FL LA NS .
[0621]  FEET-1 4524 15 20 Bhal, LL— R S HR 77 458 25 S8 e A 5 0. 006 % [ A= B 2K
35w 1. g af A R 4n 2[Rl s A PR Rk .

[0622] HI& Clearance AAHZA M (Biomedical Science 2]l ) & A&l B 8] AR
gLk, L ET-1 4 2 Ai AL S K MR A 100 % , 3K HAH XA pih 8 3L Sk i 378
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& (%),

[0623]  AAMZEFL Sk M= I E AT W T o £F S 7 BRI A e HR ERAE RS B0 R] b 3% 4
B E S5, FOERIR I AR 28 FH MR IR A 300 DA i AR A1) i P ok N 3B 4 A8, XL (e ) o
DM A S AE EAL N RAZLSL P S CRIANGREE 0. Tmm) . 4 AN DG HAR AN [ 5 76 Sk K2
™. HHE Mask 75, 7E B R FEIRR, BN 5 80 EH 4% H, 125, FI&A Clearance 41
LMt Biomedical Science A w] ), MEWR AT 1E 5 2H 23S0 BT 110 5 ol 55 HH A e
ZF LA R M E (ml/ 538h /100g 2HE40).

[0624] 5 U TR 1. BULBE, AR (408 ) J& ET-1 2525008 0 731

[0625] 1

[0626]

Hasm| s AR )R 2 koA F (FHESE. %)
(n)| 30 60 120 180 240(%")
2} PR 6 83.1 75.9 58.9 55.3 48.0
+ 50 + S4 + 81 + 61 + 24
Ham|l 3 109.0* 103.8*  89.3*  87.5*  79.5%+
1 + 49 + 16 + 12 + 51 % 62

[0627]  ™P << 0.01,"P << 0.05( FH24E t ¥ 5 S5xF A LL 4 )

[0628] R0 12— iR —2- (2- FRIL LI ) -13, 14~ ZFJE ~15- i —20- &J& -PGF,,
SN (HR e EY)

[0620]  MUA EZE R LR H, & T4 K AL G W A DA T 1 A2 55 30l Y B2 25155 AL
FREE FL KGN BERG 15 LR A IR 0 N B = 4P E R

[0630] 515 2

[0631]  [RH FIRAFINAT 2 18 RN FLAbh, BT SR80 1 FIFERRE .

[0632]  &5iRAITF 2 .

[0633] K 2
[0634]
HRBE| P A8t e AAY B Lk M il ¥ (F3H£S.E. 1 %)
(n) - 60 150 240(%)
oA 6 75.9 57.6 48.0
* 54 + 43 T 24
0 R 3 96.2 75.2 72.9%*
2 + 5.6 + 6.9 + 94

[0635] P << 0.01( FH%E t #56 54 B )
[0636] £ Y 4 Ft 2 :2- i B —2- (2- R 3 £ 3 ) -13,14- — B 3 15— fii] -16, 16— —
I 20— L3k -PGE, RAlE (AR 9 k&)
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[0637] K46 451 3
[0638] [ A FbRrM R 3 1E A RrM AN, 34T 5504 1 FIAE R .
[0639] i L% FK 3 H.

[0640] %3
[0641]
HFRHK| pIX AR AP B KA F (F3HESE. %)
(n) 210 240(4")
s} R, 6 54.3 48.0
+ 6.5 + 24
HRBK| 3 80.6 74.6
3 + 8.1 + 6.0

[o642]  fi5 I 4 a3 :2—- Wi & —2-(2- & & & %5 )-13,14- — 72 5 -15- fil] -16, 16— —
W 20— L5 -PGF, AR (A il 23 &)

[0643] K404 4

[0644] [ F AR T 4 VE AN AL, BAT 5155 1 RIFE AL

[0645] 5 RA TR 4.

[0646] K 4

[0647]

R R Pl AR B hAT ($39LSE %)
(n)| 30 60 120 180 240(4r)
&} R, 8 81.8 75.3 60.5 55.3 49.3
+ 40 + 38 + 63 + 49 + 28
HMHmAEl 4 114.9** - 922 75.7 62.7*  66.5*
4 + 30 + 87 + 58 + 80 + 6.8

[0648] ™P << 0.01,"P << 0.05( FH%4E t K3 SxT A LL 4 )

[0649]  FFIlM )0t 4 :2- B —2- (2- RIE L HE ) —13, 14— & 15— i -16, 16— 3 —20- &
%= -PGF,, mINME (AR 17 Kitb54)

[0650] K445 5

[0651]1 B T IREr Nt 5 VE AN BAh, BiAT 5155 1 RIFERAL

[0652] 54T 5 .

[0653] F 5

[0654]

o6
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Hap | vl AR eIV B I koA F (F3HLSE. %)
(n)| 30 60 120 180 240(4)
b 8 81.8 75.3 60.5 55.3 49.3
+ 46 + 38 + 63 + 49 + 28
FhAE| 4 96.7 93.8* 80.8 86.5%%  80.2%*
5 + 42 + 44 t 29 + 29 + 53

[0655] P << 0.01, P << 0.05( %4 t Kol S A EL % )

[o656]  Frdll# )i 52— i —2- (- IR L) -13, 14- — & -15- i FadE —20- L% -PGF,,
SN (&R 27 B &9 )

[0657] X545 6

[o658] [ H NI 6 VB MR A, AT S50 1 AR .

[0659]  Z£5RFFFK 6 .

[0660] % 6
[0661]
FWNHK| K ARzt B kA ¥ (F3H+SE. %)
(n)| 30 60 120 180 240(%°)
2 B 81.8 75.3 60.5 55.3 49.3
+ 46 + 38 + 63 + 49 + 28
#2\ H JK 96.6  .96.9*  89.9*  83.0%*  74.8%*
6 + 71 + 89 + 73 + 43 % 55

[0662] ™P << 0.01, P << 0.05( FH%4E t K S5x A b4 )

[0663]  frdll4 i 6 :2- Wi —2- (2- JRIL L H ) -13, 14- & ~15- i -PGF,, RAEE (&
BB 14 Ak &)

[o664] XM 7

[0665] [ HH N IRRFIN T 7 1V A RE A AL, AT SR 1 RIFERRE

[o66] &5 LAk T A,

[o667] K 7

[0668]

o7
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Halmg| B Fasteg AV Bk A E (F39+SE. %)
(n) 90 180(%)
T B 8 66.0 55.3
+ 50 + 49
HamE| 4 75.4 61.0
7 + 7.0 + 5.6

[0669]  FFMll oL 7 (2 liFR —2- (4- BRI T HE ) -13, 14— & -15- fil 20— &3 -PCF,, 5+
G (£ Rl 28 Itk &4 )

[o670]  F=Mb BRI FH A BENE

[0671] AR EHIIN K= A5 DU il T BRI P R = H55UEH, RIBe A b B 5 W K%
A IR PP SOPRE . X BT UG AL B LS TR IR T E R VIE R IR 1AL
ERTHETE .

[0672]  [Rlik, F[ A T 40 B 5 A B2 A SCI & RZ i BT , 41 40,y 1A S o i i i s D
¥R (Berger' s) Jp3 55 VA < EN IR JES (XIS IR LS ) 2 B PR 5 « sl BB AE |
THBEAN A O VAT 6 B i I 1L 55 2 447 R I A9 8 25, DL S P 5 R AR s 2 5 |2 1) 2 T4 2
REANAY V2 R M A 7 P 1 S 5 » IR FRL 2 IR S5 R 1) B R A5 56, I I A S5 48 B R R AT
Ja b E .

[0673]  AXRBHI N B BZAEHON T 58 AHAR B O A Gl ws A SR 7 10 o BERETS
IR E R AL G W) AH LA AR ) P R B s B0 /E L, R o] 4k B 5 P B2 32 DRI % Pl s B¢
TIE .

[0674]  [AItL, T T-AL'E 5 N B 20 QI 35 P o BROTRE , 461 4, 5 I Hs 3 I i A 9iE D
7R < B A N HRLES (OIS JUk 2 M55 ) s « B PR s « PN B3 R AR e 55 5 12 11 22 28 1)
REAN A V2 R T A7 A 8 1 S s » AT IR S5 R (R I R RS 55, I T A S5 48 B R M AT
JEMAE . JCH A AL B S P R A M M AT RE RS 5 R IR (PR Bk IR %% ) 1
PP BIRARE » 191 01, PR 5 T D) FEESEE B i D S ) I Ak P i 5

[0675]  IhAb, AR BT AL &9, 5u A HEAR O A GRS A R 7 1) o BERET
IR RRA A WIAR LG, A B T V5 25 BT B W e S5 I E I iR o AR A Y

58



