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EFEEL-B-TEEI-HEE-TaAE
18), 18- —ERE-1,3,5(10) 1 i =B & RY
KEE ® % OREE AEH EBK

(R EREBE_EBEPLICEBTRRT, L1)

TR Ta, 18- E-19-XRE-H YRR PEE 10a 2 BT N3 54N EEWOILE
L E BEATEE, HEMTRE 76, 18- TR BEE " F2f7 44 10b 1. 6->7b—>9b—>10b,

KB LB Ta-FE, BTRUMBA THAEYEMS, Mo AMHEZREFEERTEE
BT, To—FP ZARIEE DRI R IE IR 20~30 £57, A% Ta-H Z kY0l 1 R &
B sa A AR, ASUREX A A BL A 10a, 10a &AW To-H 519 2P
R EPEE, HES Birch iR, W15 To-PE-19 ZHEMAAY, RAOIKEHBE
KREENFEBALEYSa MEFAFE. 47 REHNYH 2-ZE-FR_M 1,3 5HEZHK
M4 &, RS AYE L AT RN ARE, BEUK, R, TRMETE, B
MATEHEBREZESS BEaikl, 1 Z RS HETRNRERSEEEEAAY R, K
ALY 12 NaBH, B EFT RO EA 2 4905 (e P HE-o-SHP BE ZBRBBEEK
Y™, NWBR “F NMR & &R, 422 EHEY 22 [ ee. il 98~99%, 2a(its
Horeau 3% fiI Mosher 3"V 5y S #AL, BEHx P ATERR AL 3a fi 4 £ AL MM TEFE T,

BRI Y D, A4 e, BEMLESE 10a 5, MAB -9 8- 1L, XEH
5T E o PR EELE, B A M T BN, 7a b 14 BRI EN o BRI K 115 9
&N BRI m CD iERE™. 7a iy NMR 3%47E 53.5ppm 0 ZHik, 4% % SHz 1
JELER L OD 3R EREE™, 9a i 8 (i & B AR HE T Ya 2L H S84 Bl
8a, 8a HARLHEHBZ Y H5% HELRKR AL % 54,

BT S8 Bk T8-F EMAE B TRIE Iy, BUAN. 78, Ta-— R EBHFIFEME EHWTAERK
BIRIT — A LR DR SR 25 ™, BRI 5 A8 Ta- P 240 &1 102 31
BERAR TB-FHA A% 10b, B 1 2 NaBH, iR JE15 I HE R 7%, FRAl BT i %) B 385 iR g
3,3HAHAMSHO MR A (44:33), L 6 5, T EMH.F A, HEL, UE—4
7= 10b,

Ff1ei 10a 5 10b {1y 7-C Az FEM A% K, B4 th4F 4 Danneels fil Antounis™
HIRGE, B R R B AT BB B P R,

i 102 5% To- P 3619 SR EE K YR T/E, M CRE.

1984 4212 7 26 B k3],

P EE-ERRARRABA,
A LRI <A B AR RS XN AR E 5 E,
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B Kofler (Uil 5E, thiER WZZ H 356X Autopol ITI Automatic Polarimeter
A0, AP EIETE BB ALER)T T80 By ok B B, 44 A Zeiss-Jena Specoid
BN B A S TR-440 0 hpi% (e, B 3EdRiE A EM360L 60 MHz fii Varian XL-
200 B E, Lh CDCls 8% COL, ¥§H], TMS Jyidr. JRigRA JMS-01-U B &,

S-1-(BIEFEHERE)-2-HEE(R) f 4g(0.024mol)1-(A A H #)-2-F @ (1) i T
80mL 95% ZEE, P44y, /AN 1L B2 #EET; 3 (Saccharomyces cerevisiae)
2.346 BN KB GEFRWBG: HWHEBWES%, ERK 2%, NaNO,0.2%, KC10.02%,
FeSO,+7TH,0 0.02%, KH,PO, 0.1%, K,HPO, 0.2%, MgSO,0.05%, H,0100 mL),
80°C 4% T2h Bk, ABRELHLOE, WEMBRA N 28 ZEBIEBEK, RBBHE LK

e 79 »



NosSO, F4B, BERBBEE, ZRBHENSE, 8 3.09g BRY, KK 6%, [+
81.8°(¢1.53, CHOL). vmex(film), 3350(0H), 1600, 1580, 1480(CeH;)em™, 8x(CCl,, 60
MH2), 1.15[8H, d, J =6 Hz, —CH(OH)CH;], 2.65[2H,d, J =6 Hz, ~CH,CH(OH)-],
3.8(3H, s, OCH;), 4.0[1H, m, —CH(OH)-], 6.85, 7.3(4H, m, m-CH;0C:H,~)ppm,
m/z 166(M*),

2 4 MR L ¥ 833mg(0.2mmol)2a K 164mg (0.52mmol)a-3E X T B B 8 T
1.2mL Fo/kmgng, SRR, M 0.5 mL 28 M/K, BESRMH 1L, i 1mL KK 2 #%K
fik, Bl 0.0968 mol /L NaOH {5, JL14#6 TmL NaOH, KEE#Hae, HEHER=ZK, FE
45, KEM 2mol/LHCI Bk, FH 2.0mL ERMW, 41 2 FE WL TK NasSO, TR
BB —0.174, BT SRR AT SUE, R I Horeau 5% WA AR, B 21X 2a
i S AR,

2a #5(+ ) )MTPA 5™ ¥ 32mg(0.2mmol)2a ¥+ 0.6 mL F OH.CL B, H i T0mg
(0.3mmol) (+)MTPA, 40 mg DMPA J% 60mg DCO(FA T 0.4mL F CH,Cly) 30°C $itk it
W, % PLC 4 B1% T8mg ™Y,

2 &5 (+)MTPA & ¥ 64mg (0.4mmol)2 # 7 1.2mL F CH,0l 1, F i 140 mg
(0.6mmol) (+ )MTPA, 80 mg DMPA J 120mg DCC(# T 0.8 mL F CH.CL,)30°C #tHkt
K. & PLC 4y B34 95 mg, du,. 2a, 2b fy(+ )MTPA BN 4 5 9 6.747 Al
6.776,2a [] e.e. { g 98~99%

S-1-(EPEFE)-2-HE - REHREEBa) ¥ 3.3g(9mmol) 2a 1 24 mL F uif 5
BETV=Z30RY, SRR 0°C A NE i Htin 6.3g X PAEBEBEE, MR 0~5°C HiH:
4h, REELSEHBEHIE, mE=EF CHCL 5, A 2mol/LHC Rk BEEE P, HHMAM
BHIKYE, ToK NasSO, F4E, MEWRS, BREBNEO.1g MR 5 33, SrEREREN, %
4.3Tg REAMRAY), WEK69.7%., MWE A W EE 4 & m.p.55~57°C, [a]i’+20.5°
(01.35,CHOL). vmx(nujol). 1603, 1580, 1490(CsH)em™1, 8,(CDCL,, 200 MHz), 1.33
[8H, d, J=6Hz, —CH (OTs) CH,], 2.4(3H, s, —CeH,CH,), 2.8[2H, 2q, J =6 Hz,
—CH,CH(OTs)-], 3.72(3H, s, OCH,), 4.73[1H, ¢, J=6Hz, —CH(OTs)-CH,), 6.52
~6.74, 7.08~7.26, T.58~7.62(8H, m, HIF—T). m/z 320(M*),

(R, S)-1-(APEER)2 M- PEHE 8 (3) 7.8g(47mmol 29 & 16g 3t A1
FHRBEER N, £4M 1,8 7.67g8, m.p. 56~57°C, W& 51%. IR, *HNMR, MS 5 3a
HE.

18, 7aS)-(+)-1-RTEE4-[(IR)-2-B-REEXEH) - 1-BEZ E] -Ta-ZE-5, 6,
7, Ta-mEHS-WMO) HH 180mg 80% NaH £ No TET=Fi S, BATHIED
evEsk, I 1g(4.2mmol)4 iy 10mL F DMEg#, 75°C # £ 20h f5, fp 1.63g(5
mmol)3a fj 10mL DME ¥, 75°C k8@ A B H: 20h, BRI ER, Mif NaH.PO, Kik
W, AYLEREA KR e, BIJTK NagSO, T8, MEBRZEFGHMN 2, BRERK:
BHE 1.16g MRy b, =R72%, [a]f—25°(¢1.06, CHCl3). Amax(CoH;0H), 2556nm
(logs4.39). wmax(film), 1660, 1620(x, B—AHFIA]),1600, 1580, 1490 (#HF—0—~C—),
1260 (Ar-OCH;), 84 (CDCl,, 200 MHz), 0.76(3H, t, J —8 Hz 13-CH,CH,), 1.10[9H,
s, —OC(CH,),1, 1.16(3H, d, J=8Tz, Ta-CH;), 2.98~3.1(1H, ¢, 7-H), 3.44(1H,
t, J=8Hz, 17Ta-H), 6.48(1H, s),6.562~6.58(2H, m), 7.00(1H, ¢, J=8Hz)(CsH,),
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m/z 38H(M*+1).

(18, 7a8)-(+)-1I-RTEE4-[(18)-2-C-BE%¥R)-1-BE Z K] -7a-Z%-5,6,7,
Ta-MEH-5-MW(6) FRH 730mg 80% NaH 738 Na F, M A 3.65g(15.4mmol)4 i
36 mL DME 5, 75°C $i#k 20h, jp X\ 5.95g(18.5 mmol)3 f§ 36mL DME y ¥, B e 76°C
KEE Ny $EHE 200, 4hE 73 F b, SRERAEENTE 425 1 6 WRIE Y, 2K 67.8%,
LMEERE, 55 6 WHLAIRE 44:33, 4.55g 5 5 6 MR &Y BLRERA 2478 560 mg
Zi¥ 6, [a]F+72.7°(c 0.8, CoH;0H), Agex (CsH;0H), 264 nm, vy, (film), 1660, 1620
(&, B~AH1FIHH), 1600, 1580, 1485, 1460 (FEH—0=C—)em™, 85 (0CL,, 200 MHz), 0.94
(8H, t, J =8Hz, 13-0H,0HS), 1.07[9H, s, OC(CHs),1, 1.23(8H, d,J ="7Hz, 7 8-CH,),
2.87(1H, %, J=9Hz, 7-H), 8.08(1H, t, J=8Hz, 17a-H), 3.74(3H, s, OCH;), 6.48
(1H, s), 6.58(2H, d, J=8Hz),7.04(1H, d, J =8Hz) (C¢H,). m/z 384(M*),

(18, 3aS,4R,7a8)-(+)-1-RTEE 4 [AR)-2-C-HE¥H)-1-FRZHE] Ta-Z
B-AEH#-5-8 (Ta) % 110mg 5% Pd/C mH &4 105mg(0.27 mmol) 5 iy 20 mL H
W, FE2AKRKET, BREAMN 1Th, 3 H4EK, A PLC 48, 18 50mg jiRY) Ya,
H4T.4%, [ali’+8.9°(c0.99, CHOL), Amax(CaH,0H), 280(loge3.86), 273(3.39)nm,
rmax(film), 1703, 1600, 1582, 1486, 1260cm™, §5(CDCl;, 200MHz). 0.92 (3H, d,J =
7Hz, Ta-CH,), 1.08(8H, t, J =6Hz, 13-0H,CH;), 1.15[9H, s, OC(CH,);], 3.52(1H,
t, J=8Hz, 17-H), 3.8(3H, s, OCH,), 6.74, 7.18(m, *¥-H). m/z 387T(M*+1),
CD{CH30H ) Amax: 293nm(de+0.78)

(18, 3a8, 4R, 7a8)-(+)-1-RTEE4-[1S)-2-B-PHEFEH)-1-PREZHE]- T2 Z
BASEH-0-W(Tb) 214mg(b5.7Tmmol)6 ¥ 20mL W B, fj 200mg 5% Pd/C 38
N, 21 h, 18 207 mg #i3H1, 2 PLC 4 2578 122 mg JiRYy Tb, 722 56.7 %, [a] 2 +32.4°(¢0.58,
CoH;OH), Amax(C.HOH). 278, 280 nm, wm,,(film), 1700, 1600, 1580, 1490, 1460,
12600m™, &x(0ClL,, 200MHz), 0.86 (83H, d, J—=7.8Hz, 78-CH;), 1.10[9H, s,
O0(CHy),1, 3.45, (1H, t, J=6Hz, 17a-H), 3.72(3H, s, OCH,), 6.57(s, 1H), 6.62
(2H, d, J=8Hz), 7.04(1H, d, J=8Hz)(CelL). m/z. 386(M*)., CD(CH30H) Auax:
282nm (4e+40.26),

178-RTEE-3-HEHE-Ta, 18-—FE-1, 3, 510)9(11), # i ¥ (9a), (1S, 3a§,
48, 7a8)-(+)-1-RTEE-4[(IR)-2-B-PHHEE)-1-PEZHE]-Ta ZEX S i#H-5-
®(8a) 170mg(0.44mmol)7a T 1mL ZE, MAKHEE 0.06mL, SHEPH 15h, £
PLC 43578 116 mg iRy 9a, F=K 71.6%, Ll K 22mg jiiky) 8a,

i 92 [ald=429.56°(c0.56, OoH;0H), Anax(CoH;OH). 266nm, vy, (film),
1605, 1570, 1495, 1460 (3—C—0—), 1280om™, 8x(CCl,, 200 MHz), 0.71(3H, d, J =
7Hz, Ta-CH,), 0.92(8H, t, J=8Hz, 13-CH,CH,),1.12[9H, s, OC(CHs),], 3.55(1H,
t, J=8Hz, 17a-H), 3.72(8H, s, OCHj), 6.15(1H, m, wyy=12Hz, 11-H), 6.4(1H,
8),6.54, 7.4(2H, d, d, J=8Hz) (EH-H), m/z 368(M*),

o4 8 [a]B+20.2°(c, 1.54, CHCly), vmes(film), 1700(C==0) 1600, 1580, 1485
(F—0—0—), 1260(—0—OCH;)em™, 85(0C1,60MHz).0.85(3H, d, J —6Hz, 7-CH;),
1.06[12H, s, —C(CH,);, 18-CH,CH,], 3.7(3H, s, —OCH,), 8.5(1H, t,170-H), 6.5~
6.6, 6.9~7.05(m, ¥IF-H), m/z. 386(M*),
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o4 92 %% 66mg 8a ML EAAMKMFS HaS0, 34 13 47T mg R Y 92, [«]b,
UV, IR, NMR, MS ¥ ¥ 5Hh 7a LA BIA150 9% 8L —2,

178-RTER-3-HE 78, 18- B -1, 8, 5(10)9(11)-# & m H(9b), RS,
3a8, 4S, 7a8)-(+)-1-RTHE-4-[(18)-2-C-PEFH)-1-PEZH] Ta ZE-XEi
#%-5-F(8b) 100mg(0.26 mmol)7b ¥ T 1mL BEE, WAL K ® &, #HMm0.2mL10
mol/LHCI % 5 min iR MM, FEBH: 2b, & TLC K4, HAF /3 FRFE, %iHFmo.3
mL 10 mol/LHOCL $i#k 3.5h 5N, PLC 454 14mg ypRY 9b u;z 75mg 8D,

o4 9 [a]®+106°(c, 1.87, CHCly). Amax(C:H;O0H): 264nm vy, (film), 1600,
1580, 1500, 1485, 1260em™*, 8,(CCl,, 60 MHz). 0.95(3H, d, J=6Hz, 7-BCH,), 1.18
[12H, s, —C(CH,);, 13-CH,CHy), 3.7(3H, s, —OCH;), 5.95(1H, d, J—=6Hz, 11-
H), 6.5(1H, s), 6.62, 7.36(2H, d, J =8Hz), m/z 368(M*),

144 8b  [a]}+9°(c 0.63, CHCls), Amax (CoH0H), 273,280 nm, v, (film), 1700,
1600, 1580, 1485, 1450, 1260cm™, 8y (CCl,, 60 MHz).0.86 (3H, d, J =T7Hz, 78-CHs),
1.13[12H, s, C(CHy)s, 13-CH,CH;], 3.5(1H, t,J =7Hz, 17a-H), 3.78(8H, s, OCH,),
6.6(1H, s), 6.65, 7.05(2H, d, d)(CeHy), m/2 386( M*),

144 9b ¥ T5mg 8b F 4mL MELAH 2mL THF 1, MR /KA E, M 4mL
10mol/L HCl F LR ¥ W, ZE MBI 6.5h, WIEREEN, H 2] ZEER, AIEH
B NaHCO; g s 4, JEK NagSO, F4R, B X2 ¥EH 8 T1mg kY, & PLO 4B/
52mg 9b, [alp, UV, IR, NMR 5 Tb FIm AL B #3974 9b 554 — 3.

17-WTEE-3-HEH-Ta, 18- “HE-1, 3, 5(10) K= 10a) & 178-NT H &-
S-BEHE e, 18— P E-98-H-1, 3, 5(10)i# & = % (11) 70mg (0.19mmol)9a ¥ F
4ml ZBR ZME, 1 200mg 10% Pd/C FE &k 38h, ik, WERRZWEM, M= & PLO
4375 20 mg kY 10a, P23 28.4% LK 12mg 11,

10a 27 MBS &, m.p. 151~154°C, [a]3+23.1°(¢,0.53, CHCL), Amec(CaHOMH).
279, 287nm, vy (film), 1610, 1572, 1500, 1460, 12520m™2, 85(CDCl;, 200 MHz), 1.00
(8H, d, 8Hz, Ta-CH,), 1.04[9H, s, —OC(CH,)s], 2.64(2H, m, 7, 8-H), 3.0(m, w1/s
12Hz, 9-H), 8.24(1H, t, J=6Hz, 17a-H), 3.8(31, s, OCH,), 6.64(1H, s), 6.70~
6.77)(1H, 4, J=THz), 7.20~7.28(1H, d, J=THz)(Cells). m/z, 370(M*),
OD(CH;0H ) Amax: 279 nm(4e +0.23)

fed 11 e (CoHZ0H), 276, 286 nm, v, (film). 1610, 1580, 1500, 1460, 1390,
1360, 1250, 1265, 1200 cm™, 5,5(CCl,, 60 MHz), 0.92(3H, d, J=6Hz, Ta-CH,),1.08[12
H, s, OC(CH,;);, 13-CH,CH,], 3.83(1H, t, J=3Hz, 1Ta-H), 3.6(3H, s, —OCH,),
6.36(1H, s),6.4, 6.8(2H, d, d, J =6Hz2)(CeH;)., m/z 370(M*), CD(CH;OH). Auax
276 nm(4e—0.22),

178-RTEE-3-PFHE-TL, 18-—HH-1, 3, 5(10) i & = #(10b) 62mg(0.168m
mol)10b ¥ 4mL Z8R ZHE, Ml 120mg 5% Pd/C, Sk 24 h, 3 3:484kH, 2 PLC 4y 5578
40mg R Y7 18b, 723 64.2%, fE 4L A 45 &, m.p.53~55°C, [a]¥—65.5°(c0.8,
CHOls). Amax{CiH;OH), 273, 284nm_ vy, (film), 1610, 1580, 1495, 1460, 1390, 1360,
1320, 1250, 1200ecm™, 3x(CDCl;, 200 MHz), 0.81(8H, d, J=6Hz, 78-CH,), 1.0(3H,
t, J =6Hz, 13-CH,CH), 1.15[9H, s, —OC(CHy)s], 2.74~2.86(1H, m,J =8 Hz 7-H),
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3.5(1H, t, J—8Hz, 17a-H),3.8(3H, s, OCH,), 6.72(1H, s),6.74(2H, 4, J=8Hz),
7.11(1H,d, J=8Hz)(CeHs), CD(CH30H)Amax; 274 nm(de—0.71), 225nm(4s+0.86),
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The Synthesis of Optically Active 17 3-tert—-Butoxy-3-methoxy-7a (or 7 8),

18-Dimethyl-1, 3, 5(10) estratriene

Cai Zu-Yun* Ni Yuan Sun Jing-Kang Yu Xin-Di Wang Yan-Qiu
(Shanghai Institute of Organic Chemistry, Academia Sinica, Shanghat)

Abstract

The key intermediate for the synthesis of 7a, 18-dimethyl-19-norsteroids 10a has

been secured from the compound §, which wag obtained by condensation of 8a and 4

Hydrogenation of 5§ followed by dehydration and hydrogenation gave 10a. 78, 18-

Dimethyl estratriendiol derivative 10b was obtained in a similar way.
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