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BAEEKIE. HEeR Automatic Polarimeter Y i . 44k %# F H 4= shimadzu UV-
365 X 5E, ZBEREN. @b B4 B E IR-440 &, Bk KOLER. %
Bty i EM 360 L 60 MHz il Varian X1.-200 % {X & &, B ODCl, 5 OCL 3% ¥ %,
TMS %45, Fit ) Finnigan 4021 B9 .

S, 7]aS)-(-)-1-RTEE4-[(1R)-2-B-Pg¥E)-1-PRZE]-Ta-BHE-2, 3,
6, 6 7 Ta-NEH-5-W(3) FRM1.034g80% NaH, 7£8 N TE T80, HLKE
EBELE ok, N BOmL 4 5.17 ¢(23.3mmol)2 i Tk Z =B — B ik (DME) I ), T0~75°C
Pk 20h FiMA 50 mL & 8.27g(26.8 mmol)1 ik DME B, ZE70~75°C 8k 4538 N, 8¢
# 20h,7% B R, i NaH,PO, KW, HHLE BB AR HKED B, K NaS0, T
B, BIERR AN, B g, SRR, 15 6.27Tg MRY 8, X 72.8%, [¢]5—38.7°
(00.95, OHOL), Amer: 252(logs 4.16)nm_ »n,, (F[E). 1660, 1630, 1580, 1495, 1460,
1260, 1100em=*, 8,(0DOI;, 200 MHz). 0.80(3H, s, 7a-CHs), 1.14[9H, s, (OH,);0],
1.21(3H, d, J=6Hz, 4-(1-0H,), 3.44(1H, t, J=8Hz, 1o-H), 3.76(3H, s, OCH;),
6.6~6.68(3H, m, Ar-H), 7.1(1H, m, Ar-H), ppm_ m/z. 371([M+1]*, 100%), 314
([M~— (OH;),0+1]+, 51.18),

(1S, 8aS, 4R, 7a8)-(+)-1-RTEE4[(1R)2-B-FEFEH)-1-FEZE]-Ta-
BE-2 8 32, 4, 5 6 7, Ta-)\EHH-5-(4) H204mgW5%Pd/Oma &%
204 mg(79.5 mmol)3 iy S0 mL HEEWE M P, FEM, £ 1.6ks K TES 7h, BLE%, A
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414 TLO 4y 8, 15 146 mg &k 4, 7=# 65.8%, M 34mg FiN3, 4% [«]} +26°
(c4.25,0HOL). vaax (FIE), 1710, 1600, 1582, 1490, 1462, 1260,1190cm=2, 55 (CDOl,,
200MHz), 0.93(3 H, s, 7a-0H;), 0.94[3H, d, J=7Hz, 4-(1-OH,)], 1.14[9H, s,
(OH;):0], 3.46(1 H, t, J=8Hz, 1a-H), 8.78(3H, s, O0H,), 6.75(3H, m, Ar-H),
7.18(1 H, m, Ar-H)ppm, m/z, 373([M-+1]*, 22.19%),815([M—(OH,)s01*, 1.24),
209([M — (CHs)sCOH +1]+, 8.05),

BN B—ERY, HE WY 6, 88mg, % 33.6%, m. p. 190~192°C, [«]}'—
12°(¢ 0.5, OHOls), wmaxr: 3500, 1700, 1360, 1200, 1080cm=!, 85(0DOl;, 200 MHz),
0.77(3H, s, 7a~OHy), 1.14[9 H, s, (OH;)s0], 1.18[8H, &, J=8Hz, 4-(1-OHs)],
8.5(1H, t, J=8Hz, 1a-H)ppm, m/z, 306([M— (OH;);0—-1]*, 4.73%), 280[M-—
(OH;):0—H,0]*, 13.82), 269([M—O.Hy]+, 10.08).

17-RTHRE-S-REH-Ta-FE-1, 8, 5(10), 8(11)-ME & m(6) ¥ 0.147g
(0.395mmol )4 B F 4mL FHMMRK ZEFE 4L ZEEFH 0.4mL M), ZEJHE
2oh, HLEENH, B8Tmg6, =H62%, FPMELE, m. p. 114.5~117.5°C, [a]¥+
56°(c 0.7, OHOL). Amax: 265nm, vus: 1605, 1578, 1500, 1460, 1230, 1200cm-t &g
(ODCl,, 200MHz), 0.8(3H, d, J=8Hz, 7a-OHs), 0.82(3H, s, 13-OH,), 1.2[9H, s,
(OH:):0l, 3.6(1H, t, J=8Hz, 17a-H), 3.82(3H, s, OCHy), 6.32(1H, m, 11-H),
6.62(1H, d, J=4Hz, 1-H), 6.74, 7.6(2H, dd, J=8Hz, 2-H, 4«H)ppm, m/z. 354
(M*, 79.2%), 207([M — (OH,)s0]*, 44.19).

17B-RTEH-3-PEE-Ta-PE-9B-8-1, 8 6(10)-Mu =% (D 178-RT & X~
S PEE - Te-BE-1, 3, 5(10) W& =#(8) ¥ 52.5mg(0.148mmol) 6 B F 3mL Z®
ZEE, A 125mg5%Pd/0, 7 2kg 1T, 15°C BEA#HH 50h, M. WEBEEN, B
57mg ¥, MK & TLO 48, B8 38mg 7, =R 72%, R 4EH 3.5mg L&Y 8[m/z
856(M+, 92.76%), OD (OH;0H), Amsx 280 nm (4s—0.148)] .

7 F SRR LS, m. p. 88~90°C, [a]¥ +9.48°(01.63, OHOL), vu.. 1602, 1570,
1498, 1460, 1250, 1190em™t, 55(ODOl;, 200 MHz), 0.82(3 H,s, 13-OH,), 1.04[9 H, s,
(OHy):01, 1.08(3H, d, J=7Hz, Ta-0OHy), 8.16(1H, %, J=8Hz, 17a-H),3.78(3H, s,
OOH,), 6.62(1H, d, J=2Hz, 4-H), 6.70(1H, d, J=8Hz, 1-H), 7.24(1H, d, J=
8Hz, 2-H)ppm, m/z, 356(M*, 82.91%), 299([M — (OH,)s01*, 96.48). OD(OH,0H),
Amey 280nm (4e+0.235),

HEHeHEETERE K2R THRIMNKE, BA=FHPLA 30mL, Fim0.2mL ¥
Bz, 7E — B0~ —60°C FI§A 2mL 4 95mg(26.8 mmol)6 i I &k ¥ i, 5min By msz,
JEIMA 200mg Y1 /R, E —B0~—60°C B 3h f5, mnE#k NH,OL, M &R ¥re i
Ahaf, HEIR., HZRZEER, BRS8N NHOL %aF#, K Na,SO, T4,
BN, B4 5% 0mg, ZHBEL R, 8 60mg 8, %X 62.8%, m. p. 120~130°C, [«]F
+51.8°(c0.5, OHOLy), Amax: 278, 286 0m, v,nas; 1602, 1580, 1500, 1460, 1230, 1198 ¢m™2,
8:(0DOL, 60 MHz), 0.76(3H, s, 13-0H,), 0.82(3H, d, J=7Hz, 7a-0H;), 1.15[9H,
8, (OHy)s01, 3.73(8H, s, O0Hy), 6.6(1 H,s, 4-H), 6.75, 7.2(2H, dd, J=8Hz, 1-H,
2-H)ppm, m/z. 356(M*, 100%), 300([M— (OHy),0+1]+, 66.47),

178-5%-3-BEE-Te-FE-1, 8, 5(10)-MK=H (9) 52mg (0.146mmol)8 B T
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0.5mL —% X%, M0.1mL4mol-dm~®HOl, FNmHKSh, A ANNZRE ERHH &
TLO 48, 1% 40mg 9, =R 91 %, i BRI KE L&, Bk g58, m. p. 128~129°C, 540
YO BABARTRE. [a]¥+74°(c 0.6, 0HOL), [SCERE ™, m. p. 129~131°C, [a]¥+66°
(¢ 0.58, OHOL,)]. vuax: 3450, 1610, 1580, 1500, 1450, 1380, 1320, 1250,1238, 1{4)em™2,
35 (0D0l,, 60MHz), 0.77(3H, s, 13-CH,;), 0.86(3H, d, J=6Hz, 7a-0H;), 3.76(3H,
s, OOH,), 6.66(1H, s, 4-H), 6.76, 7.26(2H, dd, J=8Hz, 1-H, 2-H)ppm, m/z, 300
(M+, 66.45%). CD(CH;0H). Agax: 280nm(4s—0.337),

17-28-8-FERE-To-AR-98-€-1, 3, 6(10)- M =¥ (18) 30mg(0.084mmol)
THTF 0.4mL —H A, i 0. ImL 4mol-dm~*HCI, i N, [F# 3h, B H & & TLO 4
B, 24mg 18, =K 95%, il - K EL &, m. p. 110~111°C, [e]p—9.5° (¢ 0.4, CHCL),
81 (0ODCl;, 200MHz), 0.86(8 H, s, 13-CH;), 1.09(3H, d, J=8Hz, Ta-CH;),3.78(3H,
s, OOH,), 6.62(1 H, s, 4-H), 6.72,7.24(2 H, dd, J=8Hz, 1-H, 2-H) m/z 300(M+*,
100%), 283([M—H,0+1]+, 1.78),

S BEE-To-HE-1 8 5(10) K =1-17-8(10) 67mg (0.22mmol)9 I F 1mL
H CrOy AL 73 P, WA 0.17TmL Jones A, ZZRMH: 1h J5, ARWERITIE A
3, 5k, ZMR ZEEHREL, f A NaCl K ge 2 b i, NaSO, FIR, Br 2R, 1845 65mg,
MZMZEELEHES 31mg 10, m. p. 154~156°C, [a]}’+143.8°(c1.65, OHOL) (LR
i, m. p. 160~161°C, [a]}¥’+144°C(c0.5, OHCI)], wmes (73 ¥EM). 1740, 1610,
1570, 1490, 1450, 1270, 1050cm™, 3(CDCl;, 60MHz). 0.9(3H, d,J=7Hz, 7a-0H,),
0.93(3H, s, 13-0H;), 3.8(3H, s, O0H;), 6.7(1 H, s, 4-H), 6.76, 7.26(2H, dd, J =
7Hz, 1-H, 2-H)ppm, m/z. 298(M+, 100%), 283([M —-C0H;]t, 2.68),

3-H S B-To-RE-RE-178-FE-H -1, 3, 510)-=#(11) 80% NaH 200mg
(6.7 mmol) i I 7k PO Sk g PEHE RS, M 4mL Fsk DMSO, 58 N,, i3, % 65~70°C i
b min J54 5 0°C, A 3.5mL & B{b=HFEA 4 660 mg(3.0mmol) ¥ DMSO ¥,
15min jn5g, FER{FEFE 1L ¥ 4mL 4 200mg (0.67mmol)10 ) LK THF B3 LR
RS, EERMHALE. WEEREEN, SAKKS, A OHOL #5, £ 4% TLO 45, &
128 mg 11,7 HE 61%, [alP+44.6°(c0.56, CHOlg), vmax, 1610, 1570, 1490, 1270, 1030,
810cm™, 85(0DCl;, 60MHz), 0.83(3H, d, J=6Hz, 7a-0H;), 0.9(8H, s, 13-CHjy),
2.6, 2.93(2H, dd, J=4Hz, 34 0H,), 3.73(8H, s, O0H,), 6.6(1H, s, 4-H), 6.6, 7.2
(2H,d, J=7Hz, 1-H, 2-H)ppm, m/z; 312(M*, 100%), 282( [M—-CH,0]1*, 10.09),

To-BX-1Ta-REPX-3, 178 —8-3-FE (12) 128mg(0.41mmol) 11 ¥ F 5mL.
Z=®d, ARIEMA 250 mg NaON(5.1mmol), 7 80~85°C KLY 2 h J5 ¥ R A vk,
HREANE, S, BEAZBRERE, REZEBEBHNERSSE—-KBENERKS:E, HE
TLO 4y 8, 13132mg12, =X 95%, [«]}® +36.8°(c1.0, OHOL), ZKHEEL S, m. p.
144~146°C, vum,x: 3300, 2250, 1660, 1620, 15682, 1518cm™* 35(CDCl;, 200 MHz), 0.86
(8H,d, J=7Hz, 7a-0H;), 0.96(3 H,s, 13-0OHy), 2.66(2H,d, J=8Hz, OH,ON), 3.8
(3H,s, OOH,), 6.64(1 H,s, 4-H), 6.73, 7.20(2H,d, J=8Hz, 1-H, 2-H)ppm, m/z,
839(M+, 100%), 298([M—OH,ON—1]+, 38.85),
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The Synthesis of (+)-3-Methoxy-7a-methyl-17a-Cyanomethyl-
173-hydroxy-1, 3, 5- (10) -Estratriene

Cai, Zu-Yun* Ni, Yuan Zhang, Liang
(Shanghat Institute of Organic Chemistry, Academia Sinica, Shanghai, 200032)

Abstract

The titled compound 12 was obtained through seven steps using the compound 3
as starting material. Hydrogenated compound 4 obtained from 8 was cyelized with
H,S0, to the compound 6, hydrogenation of which gave a mixture of the compound 7
and 8. The compound 8 was also secured directly by reduction of 6 with Li and liq.
NH;. Deprotection of the compound 8 by HOl gave the compound 9 which was
oxidized to the compound 10. Introducing the methylene group by dimethyl
oxosulfonium methylide at 17-ketone in the compound 10 gave the epoxide 11 which
wag cleavaged fo the titled compound 12 by NaCN.



