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3o- 3 Bk X P ELAS-50-17-EA ()89 4 &

EHEML 5 8(0. 0172 mol), = H EB%5 g (0. 0186
mol) } B B2 BHEB 4. 5 g(0. 0181 mol) I¥ T JC 7K U & ik
80 mi o, W IR L — Z R ZU S Y I 4k M ¥ WK 30
mi(1 g/10 ml, 0. 0172 mol) , BT W 10 h, BB B4
HZEB-AWE/1: D, TKZBEBELRBHAHRE
52 (5.28,58.0%); mp 124—125°C; Anal C;Hy;OI, C
60. 21,H 6. 42(Req C 60. 00,H 6. 35); IR v 1730,1710
em!; 'HNMR (CDCIy) & 0. 85(s,6H, 10CH;, 13CH,) , 5. 25
(m,1H,Cy-BH),7. 16(t, 1H,Ar-H), 7. 80— 8. 08(m, 2H,
Ar-H), 8. 53(t, IH,Ar-H) ,
3a- 14 4 ¥ P B B5-50-9a- - 174889 (3) ¢4 4 4

&2 5 (0. 0103 mo)IFTF —E %2200 ml 1,
FEE A5 min, A G BZES. 5 g(0. 0127 mol)  ZEHEX,
FHETHRGOOW AU RN2 h EREES B (Z
BE-AmEE/1:1), B4 83 (2.08,54.5%): mp 160
—161°C ; Anal CyH3,0CII, C 56. 58,H 5. 85(Req C 56.
27,H 5. 77); 'HNMR(CDCIy) 5 0. 87 (s, 3H, 13CH;), 1.
12(s,3H, 10CH;) , 5. 30 (m, 1H,Cy-BH) , 7. 18 (t, 1H, Ar-
H),7.80—8. 10(m,2H, Ar-H), 8. 45(t, 1H, Ar-H); MS
m/z 518 (M*,-HCl), 270 (M*+,-HCl,-ICsH,C00), 255
(M*+,-HCl,-1CH COOCH;) ,

30- % £-50-9(11)- B M- 178 (W 4 &

k443 5 g(0. 0958 mol) I F —H 50 ml K
10 % SR L4 EFRRYA W50 ml 1, 2 h KB E T, K
%ot BAGEAR 7). mp 183—185C ;AR AR
R BRORE &, mp 185— 187°C; [a]8145° (3L #RS!
mp 187—189°C,[o]§*140°+2°); IR v 3550,3050,1720
cm?,

30-# P XA BE-50-9(11)- B H-17-B(5) &5 4] &

1L&454 2 8(0. 0070 moD) ZEF-MEBELS ml 1, 0 A
3f R BEEE2. 5 g(0. 0121 mol), F55°C FJRW4. 5 h,
RHABEAKPBEE AR-KESRBHEREKQ.
48,80%); mp 167—169°C ; Anal CyH30,S, C 70. 15,H
7.82(Req C 70.59,H 7. 69); 'HNMR(CDCl;) 5 0. 78(s,
3H, 13CHs) , 0. 86(s, 3H, 10CH,, ), 4. 75(m, 1H, Cy-BH) ,
5.33(m, 1H,C,,,C=CH), 7. 30(t,2H, Ar-H), 7. 79(d,
2H,Ar-H),
5a-2,9(11)- = % -17- 353 (6) & #] 4

{245 1. 3 g(0. 0294 mol) B T = F LM, B26 mI
1,130 CRFE3 h B HSE A 10 BB KR+ , A
BRI ERSHILKIBES R, BRAABEH 30
" mg,54.4%): mp 125—126°C (GCHR®Imp 131—133°C);

Anal Cj,H;0, C 84. 74,H 10. 06 (Req C 84. 44,H 9.
63); 'HNMR (CDCl;) 5 0. 81(s,3H, 13CH,), 0. 90(s, 3H,
10CH;), 5. 34(m, 1H,C,;,C=CH), 5. 61 (m, 2H, C;,Cs,
HC=CH); MS m/z 270 (M*), 255 (M*,-CH,), 216
(M*,-CH,=CH-CH = CH;,) , 201 (M+,-CH;,-CH, = CH-
CH=CH,),
5a-2,8011)-—#-178- 2 X- B ER(DEGH &

1k, & 46 400 mg(0. 0148 mol) I F LK Z B 10 ml
ROEZEAR S, mA M EFRM200 meg, BHE T FY2. 5
h WA E KB, A IR B B A5 B 44 (400 mg, 100%) . &K
ZEESERHBHRE &, mp 154 — 156 C (LHRE? mp
160 —162C); Anal C;sH;0, C 83. 76,H 10. 06 (Req C
83. 82,H 10. 29); IR v 3300, 3040, 3020 cm’; 'HNMR
(CDCly) & 0. 69(s,3H,13CH,) , 0. 89(s,3H, 10CH,), 3. 75
(t,1H,Cy-aH),5. 32(m,1H,C,;, C=CH),5. 61(m,2H,
Cs.3, HC=CH); MS m/z 272(M*),257(M*,-CH,), 239
M+ ,-CH,,-H,0), 200 (M*,-H,0,-CH, = CH-CH =
CH,;),185(M*,-CH;,-H;0,-CH,=CH-CH=CH,) ,

30-32 R-9(11)-% -50- 3 § -17-M 7 R ARBLEE (8) 89
LE:3

14474 3.5 g(0. 0122 mol) ZE T FH ®¥50 mi o, Rt
B A BBE R 2. 7 8(0. 0147 moD F Ik ZBR15 ml SN
)5 A R W 5 (] 32 30 min ¥4 2145 B 4 (4. 6 g, 83.
2%): mp233—235C; PRELRBOBERER mp
235—236'C ; Anal CzHiON:S, C 67. 94,H 8. 08,N 5.
90 (Req C 68. 42,H 7. 90,N 6. 14); IR v 3510, 3200,
3030 cm'; 'HNMR(CDCl,) 5 0. 75(s, 3H, 13CH,), 0. 89
(s,3H,10CHy) , 4. 05(m, 1H,Cs-BH), 5. 3(m,1H,C;,,C=
CH),6. 91(s,1H,NH, il D,O %) ,7. 25(d,2H,Ar-H),
7.80(d,2H,Ar-H),
3a- % £-9(11),16- ¥ -50- M § B (9) 9 ¥ &

{248 3. 2 g(0. 0070 mol) & T J5 7K VP 4 ik i 30
mf, FESCUANMMPRAEEN ZBEBEE20 m (1.7
mol/L, 0. 0343 mol) , JN ¥, B|K M2 h FHREISCRK
4.5 h B EAEER, MAK3I ml, ZERER, 2 FOK
WHE FMESLHBHEEE 620 mg). mp 125 —
126°C ; Anal C;sH0, C 83.72,H 10. 35(Req C 83. 82,H
10. 29) ; 'HNMR (CDCl;) 5 0. 66(s,3H,13CH;),0. 91 (s,
3H,10CH,),4. 03(m, 1H,Cy-BH),5. 36 (m, 1H,C,,,HC=
CH),5. 60—5. 90(m,2H,Cys,17, HC=CH); MS m/z 272
(M+),257(M*,-CHy) , 239(M*,-CHs,-H,0) , 185 (M* ,-
CH;,-H,0,-CH,=CH-CH=CH,),

3-B £-9(11),16- 4 -50- 4 & 3£ (100 85 ¥ &
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1k 4 H19 320 mg(0. 0012 mol) £ Jone' s F AL H,

k., MR- K B4 518 5 A B k(250 mg, 78. 7%): mp

-97—99°C ; Anal CjsHy;0, C 84. 42,H 9. 81 (Req C 84.
44,H 9. 63); IR v 3020, 1710 cm; MS m/z 270(M*),
255(M+,-CH,),213(M+,-CH,,-CH,=C=0),

3o- 3 £ -50-9 0 1)- 4K (1) 6 # &

L4 ¥4 2 g(0. 0069 mol) 25T 18y B 38 R, i M-
KEL R B RE R (1.78,89.5%): mp 130—132C;
Anal C;sHyO, C 82. 79,H 11. 44 (Req C 83. 21,H 10.
95);IR v 3300,3030 cm™;'HNMR (CDCly) 5 0. 65(s,3H,
13CH,),0. 88(s, 3H,10CH,), 4. 05(m, 1H,Cs-BH), 5. 35
(m, 1H,C,;;,HC=CH); MS m/z 274 (M%), 259 (M*,-
CHy,241 (M*,-CHy,-H,0), 187 (M*,-CHs,-H,0,-CH,
=CH-CH=CH,),

3-H A-50-9(11)- 38 M (12) &5 4] &

& 711 200 mg(0. 0007 mol) £ Jone' s & i, B
MERBERRE & mp 99—101C (LB mp 98
—101C);IR v 3030, 1700 cm™;'HNMR (CDCl,) 5 0. 65
(s,3H,13CHy), 1. 12(s, 3H,10CH,), 5. 36 (m, 1H,C,,,C
=CH),

Bo-% 7 R AABEY-50-9(11)- 2K (13) 65 4] &

{£&4111 0.7 mg (0. 0026 mol) , Xf I HE B & 0. 8
£(0. 0042 mo) Y& F /K MEBE7 ml F1,55°C FJR 4. 5h,
BASEAKP, BEE BRI EREERSE R
B-ZBE/20:1), 875 mp 120 —121°C; Anal CpHs
0:S, C 72. 63,H 8. 64(Req C 72. 90,H 8. 41); 'HNMR
(CDCls) 6 0. 63(s, 3H, 13CH,) , 0. 86(s, 3H, 10CH,) , 4. 25
(m, 1H,Cy-pH), 5. 29(m, 1H,C,,,C=CH), 6. 30(d, 2H,
Ar-H),6.79(d, 2H,Ar-H) ,
2.9(11)- = %-50- 22§ 5 (14> &5 4 &

FEREESBTF=FEMS,130CK¥3 h,
BHEEAKS, BB KBS REERER S B
(30— 60 CAMBOB ™Y, M- KBS RBIORE -
mp 36. 5 — 37. 5C; 'HNMR (CDCly) 5 0. 53 (s, 3H,
13CH3), 0. 85 (s, 3H, 10CH;), 5. 30 (m, 1H, C;;, HC =
CH),5. 63(m,2H,C,,C;,C=CH),

3o0-18) 4k R P B BE-50-17-82 89 (18) 49 4 &

BALaWIS, 56 2 AER&E. T KZHES
RS RS R (4.3 8,58.4%); mp 112—114C; Anal
CysHyOlI, C 62.17, H 6. 83 (Req C 61. 90, H 6. 55);
'HNMR (CDCl;) 0. 75 (s, 3H, 13CH,), 0. 86 (s, 3H,
10CH;), 5. 25(m, 1H,Cy-BH) ,5. 60— 5. 90(m, 2H, Cy5.17,
HC=CH),7. 20(t, 1H, Ar-H),7. 95(m, 2H, Ar-H) , 8. 35

(t,1H,Ar-H),
3o- 8] Bt K P B BY- 160, 170- 3R F,-5e- 4 § 5 (17) 65 41 &

{L&4r16 (2.0 g,0. 0041 mo) B F A+ ,5—8C
T R E PR A2 g€0. 0066 moD), [T
6 h, RN HEHEELE,  BEZRBOGHRE
f (1.7 g,82.4%) . mp 125—126C; Anal CyHyOl, C
59. 88,H 6. 22(Req C 60. 00,H 6. 35) ; 'HNMR (CDCl) 3
0. 75 (s, 3H, 13CH,), 0. 85 (s, 3H, 10CH,), 3. 09 (d, 1H,
C.;-BH), 3. 34(d, 1H,Cys-BH) , 5. 26 (m, 1H,Cs-BH) , 7. 20
(t,1H,Ar-H),7. 93(m, 2H, Ar-H), 8. 35(t, 1H,Ar-H)
3o Bk ¥ F &4 8Y-50- # § 5 -90- §.- 16¢, 170-3K £, (18)
& 4l &

E&417 1. 0gC0. 0019 moDBEF - P, 8
RS0 min, Ji A ZFLBEO. 8 £(0. 0029 moD) K
merel ml, ERSFE THRERE2 h (300 W BT,
HEEEZRSE (G- 28/20: D, BG4 RER
(0.65 g,71.1%); mp 151—153C ; Anal CpH3,05ICl, C
56. 04,H 5. 91 (Req C 56. 27,H 5. 77); MS m/z 500
(M*,-HCl,-H,0), 270 (M*,-HCl,-1CH,COOH ), 255
(M*,-HCl,-1CH,COOH,-CH, ), 237 (M*,-HCl,-H,0,-
CH,,-1CH,COOH) ,
3a- % £ -50-9(11)-H%-160, 17a- 38 &, (19) 45 4] %

BALE Y18, FAL & WAZoK R RS R AR
#E @ mp 128—129°C; Anal C;sHp0,, C 79. 16,H 9. 91
(Req C 79. 17, H 8. 41); IR v 3460, 3030, 840 cm’;
'HNMR (CDCl,) & 0. 65 (s, 3H, 13CH,), 0. 89 (s, 3H,
10CH,) ,3. 14(d, 1H,C\,-BH) , 3. 40(d, 1H,C.-BH) , 4. 05
(m,1H,Cs-BH), 5. 30(m, 1H,C,,,C=CH)

3-8 & -50-9(11)-#M-160,17a-3F § (20) &5 %] %

LEH19 0.3 g(0. 0011 moDBEFF WP 10 m
A ZE AL gt s 2L ER £ 7 0. 6 g(0. 0028 mol) K
MRV, 10CER KRS 5 h, 18, B kL Z Bk
OB YG, R ES B A A FRE & (0. 27 ,90.
6%): mp 161—162°C; Anal CisHp0z, C 79. 32,H 9. 20
(Req C 79. 20,H 9. 09);IR v 3020,1710,840 cm’!,
3-458-50-9(11)- % -160,170- 3K £ (2D 45 4] &

1LE4120 0. 27 g(0. 0009 mol) B M BELhRRE0.1 ¢
(0. 0009 mo) B F#30 ml K Z, —B¥30 m! &, [H# 10 h,
WHEEAKPBEE FR-KELERBHAHRE
§u(0.29 2,93.1%): mp 142—144°C; Anal CpHy0;, C
76.10,H 9. 40(Req C 76. 36,H 9. 09); IR v 3020, 840
cm’; 'HNMR (CDCl,) 6 0. 65(s,3H,13CH,), 0. 91 (s, 3H,
10CH;), 3. 14(d, 1H,C\,-BH) , 3. 38(d, 1H,C,;;-BH), 3. 90

>
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(4H,s,-0-CH,-CH,-0-),5. 34(m, 1H,C,;,C=CH),
3-#58R-5a-9(11)- R -17c- B (22) 65 $1 4

k& %21 0. 28 g(0. 0009 mol) & F F¢ 7K P4 £ ok my
20 m1 77, H A DU £ 48450, 2 g(0. 0032 mol) , TR [ 30
min, B ¥2 h, FHELE, PR-KELRBOAHRE
& (0. 21 g,75. 07%) . mp 151 —152°C; Anal C;H;,0s,
C 75.40,H 9. 91(Req C 75. 90,H 9. 64);IR v 3300, 3030
cm!; 'THNMR(CDCl,) 5 0. 60(s,3H, 13CH,), 0. 96(s,3H,
10CHs),3. 75(d, 1H,C,»-BH), 3. 90 (s, 4H,-0-CH,-CH,-
0-),5.36(m,1H,Cy;,C=CH),
-HE-50-9A0D-BK-17e- B (23) 65 $ &

£ & 422 0. 17 g(0. 0051 mo) ZEBBYE &1 T £ 12
PEPR-KEERKB A GRS R 148,95
2%): mp 151 — 153 C; Anal C;sH;0,+1/2H,0, C 76.
76,H 9. 69(Req C 76. 76,H 9. 76) ; IR v 3300, 3030, 1700
em'; "THNMR (CDCly) 6 0. 60(s, 3H,13CH;),0. 73(s, 3H,
10CH;), 3. 75(d, 1H,C;~BH), 5. 39(m, 1H,C,;,C=CH);
MS m/z 289(M+41),270(M*,-H,;0), 255(M*,-H;0,-
CH;),213(M*,-H;0,-CH;,-CH,=C=0),
3a,170- —H £ -50- 91 D-BH% (20) ¢ ¥ &

LE&#19 0.1 g(0. 0004 mol) F U & 845 [E 228 4b
B ARERARBERES 0. 075,69.5%): mp 200—
201°C; Anal CgH300,+1/2H0, C 76.59,H 10. 42(Req C

76. 25,H 10. 37) ;IR v 3250,3020 cm!; 'HNMR (CDCl,)
& 0. 60(s, 3H, 13CH,), 0. 91(s, 3H, 10CH;), 3. 76(d, 1H,
C.-BH), 4. 04(m, 1H,Cs-BH), 5. 38(m, IH,C,;,C=CH);
MS m/z 289 (M*-1), 272 (M*,-H,0), 257 (M*,-H,0,-
CHy,293 (M*,-H,0,- CH;,-H,0), 185 (M*,-H,0,-
CH,,-H;0,-CH,=CH-CH=CH,) .,
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Synthesis of the Relative Compounds of Mammelian

Exohormone

Zhang Yu, Wang Lichen, Huang Jiazi, Liao Qinjian

Department of Organic Chemistry

Based on two known natural exohormones of pigs and some correlative compounds, nine compounds were
designed. Starting from epiandrosterone, by two routes, with the method of radical-relay chlorination
directed by .template, the chlorine was introduced into the steroid’ s structure on point nine. And the
intermediates 3o-hydroxy-5a-9(11)-androstene-17-one (4) and 3a-hydroxy-50-9 (11)-androstene-16a,
17a-oxe (19) were obtained by elimination. Their structures on position 2, 3 and position 16,17 were
modified and these nine compounds were synthesized. The animal experment indicated that the compounds
5o-androst-9(11) , 16-diene-3-one and 3o-hydroxy-9(11), 16-diene-5a-androstane were more effective
than the natural exohormones.

Key words Mammelian exohormone; Epiandrostan; Radical-relay chlorination directed by template



