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A n  endocr ino log ica l  i n v e s t i g a t i o n  of 6 -ha lo -4 -oxa  
s t e ro ids  h a s  r evea l ed  h i g h l y  s te reospec i f ic  a n t i a n d r o g e n i c  
a c t i v i t y  in t h i s  series.  T h u s ,  of t h e  4 poss ib le  i s o m e r s  of 
6~- b r o m o -  17 fl- h y d r o x y -  17 ~- m e t h y l -  4- oxa-5  ~- a n d r o s t a n  - 
3-one, o n l y  t h e  5e, 6e - i somer  ( c o m p o u n d  VI )  h a s  b e e n  
f o u n d  to  e x h i b i t  s ign i f i can t  a n t a g o n i s m  t o w a r d s  exo-  
g e n o u s  t e s t o s t e r o n e .  

T h e  s y n t h e s i s  of t h e  4 i somer ic  o x a s t e r o i d s  IV ,  V, V I  
a n d  V I I I  is ou t l i ned  in F i g u r e  1 a n d  s o m e  of t h e i r  p h y s i c a l  
p r o p e r t i e s  a re  s u m m a r i z e d  in T a b l e  I.  

A n t i a n d r o g e n i c  a c t i v i t y  w a s  m e a s u r e d  in i m m a t u r e  
H o l t z n l a n  r a t s  w h i c h  h a d  been  c a s t r a t e d  p r i o r  to  use.  
I n d i v i d u a l  c o m p o u n d s  were  a d m i n i s t e r e d  s.c. in  0.2 m I  
s e s a m e  oil once  da i ly  for  7 c o n s e c u t i v e  days .  Te s to -  
s t e r o n e  w a s  in j ec ted  s.c. c o n c u r r e n t l y  a t  a s e p a r a t e  b o d y  

s i te  in t h e  s a m e  vo lu 'me  a n d  vehicle.  A u t o p s i e s  were  pe r -  
f o r m e d  on  t h e  d a y  fo l lowing  t h e  l a s t  t r e a t m e n t  day .  
T h e  r e su l t s  o b t a i n e d  w i t h  c o m p o u n d  V I  a re  s h o w n  in 
T a b l e  I I .  T h e  d a t a  of  T a b l e  I I  i nd ica te  t h a t  c o m p o u n d  V I  
e f fec t ive ly  i n h i b i t e d  t e s t o s t e r o n e  s t i m u l a t i o n  of  w e i g h t  
ga in  b y  t h e  s e m i n a l  vesic les  a n d  v e n t r a l  p r o s t a t e s  of 
c a s t r a t e d  r a t s .  T h e y  a lso  s h o w  t h a t  t h e  degree  of a n t a g o -  
n i s m  w a s  p r o p o r t i o n a l  to  t h e  dose  of t h e  o x a s t e r o i d .  

T h e  4 i somers ,  IV,  V, V I  a n d  V I I I ,  we re  t e s t e d  s imu l -  
t a n e o u s l y  to  d e t e r m i n e  t h e i r  c o m p a r a t i v e  a n t i a n d r o g e n i c  
ac t iv i t ies .  E a c h  c o m p o u n d  w a s  a d m i n i s t e r e d  a t  a d o s a g e  
w h i c h  w a s  100 t i m e s  b y  w e i g h t  t h e  dose  of t e s t o s t e r o n e  
used .  T h i s  dosage  r a t i o  w a s  a t  l eas t  2 to  3 t i m e s  t h e  
m i n i m u m  ef fec t ive  level  r e q u i r e d  to  d e m o n s t r a t e  an t i -  
a n d r o g e n i c  effects  w i t h  c o m p o u n d  VI ,  as  e s t a b l i s h e d  in 

TabIe I. Physical constants of compounds IV, V, VI and VIII  

Compound mp (~ [or 5 Chemical shift [OCDCla] of protons ~ 
C19 C5 C8 

IV 163-164 ~ - -  9.6 ~ (CHaOH) 1.23 (s) 4.08 (d) 4.55 (In) 
V 192 .5 -194 .5  ~ --91.1 ~ (THF) 1.05 (s) 4.20 (s, broad) 4.27 (m) 
VI 226-226.5 ~ + 93.2 ~ (THF) 0.94 (s) 3.94 (% broad) 3.95 (in) 
VIII 189-192 ~ --41.5 ~ (THF) 1.35 (s) 4.34 (s, broad) 4.34 (% broad) 

Determined on a 100 MHz instrument. 

Table II. Effects of compound VI on the androgenic activity of 
testosterone propionate (TP) in the castrated rat 

Dose (bag/day, s.c.) No. of Mean • standard error 
V I TP animals 

Seminal Ventral 
vesicles (rag) prostate (rag) 

0 0 10 7.4 -~- 0.6 8.6 -~ 0.6 
0 20 9 41.2 -L 3.1 40.4 ~ 1.7 

1.000 20 10 22.4 ~ 1.2 24.7 ~= 1.4 
2000 20 10 18.8 • 1.1 23.1 -~ 1.5 
4000 20 5 13.5 i 1.1 1.9.3 ~ 1.6 
8000 20 8 12.0 -~ 1.0 16.4 ~ 2.5 

" 40-50 g rats castrated 1 day prior to use. 

Table III .  Effects of isomers of compound VI on the androgemc 
activity of testosterone (T) in the castrated rat 

Treatment b No. of Mean • standard error 
animals 

Seminal Ventral 
vesicles (rag) prostate (rag) 

T 9 28.2 ~- 1.7 20.5 :~ 1.0 
T and IV 6 25.9 i 1.5 19.0 ~ 1.0 
T and V 6 28.8 ~- 3.1 21.8 ~_ 1.3 
T and VI 7 18.5 :~ 1.6 13.5 • 0.9 
T and VIII  8 27.0 d= 1.7 18.6 =k 1.0 

40-50 g rats castrated 6 days prior to use. b IV, V, VI and VIII 
administered s.c. at a dose of 1500 btg/day. Testosterone injected s.c. 
at a dose of 15 btg/day. 

1 1~{. GUT and M. USKOKOVId, ]. org. Chem. 26, 1943 (1961). 
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o the r  s tudies .  The  d a t a  o b t a i n e d  w i t h  c o m p o u n d s  IV, V, 
V I  a n d  V I I I  are s h o w n  in Tab le  I i I .  These  resu l t s  indi-  
ca te  t h a t  on ly  t he  5~, 6e- isomer  VI  man i f e s t ed  s ign i f ican t  
a n t i a n d r o g e n i c  effects.  

The  i n t r o d u c t i o n  of u n s a t u r a t i o n  a t  pos i t ion  1 (com- 
p o u n d  IX ,  F igure  2) resu l ted  in a r educ t i on  of an t i -  
androgen ic  a c t i v i t y  of a b o u t  50%. A l t h o u g h  17,17- 
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d imethyl-A13-s teroids  h a v e  been  r epo r t ed  to  h a v e  signifi-  
c a n t  a n t i a n d r o g e n i c  a c t i v i t y  2, t h e  17 ,17-d imethy l -A ~3- 
ana logue  ( compound  X) was comple t e ly  devoid  of t h e  
ab i l i ty  to  a n t a g o n i z e  t e s tos te rone .  

Zusammen/assung. Es wird  gezeigt,  dass  6~-Brom-17fl-  
hyd~oxy-  17g-methyl -4-oxa-5  c t -androstan-  3-one betr~Lcht- 
l iche a n t i a n d r o g e n e  W i r k u n g  bes i tz t .  I somere  dieser Ver-  
b i n d u n g  m i t  ve r sch iedene r  K o n f i g u r a t i o n  a n  C-5 u n d  C-6 
w u r d e n  als i n a k t i v  be funden .  

A. BORIS and  M. USKOKOVIC 
Research Division, 
Hoffmann-La Roche Inc., 
Nutley (New Jersey 07770, USA), 6 November 7969. 
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Chemical Investigation of Jasminum auriculaturn (VAHL) Leaves. VII. Structure of J a s m i n o l -  
a New Triterpene 

An un iden t i f i ed  t r i t e rpene ,  i so la ted  f rom t he  leaves  of 
J.  auriculatum (Vahl) t o g e t h e r  w i t h  lupeol  1, appea r s  to  be  
new a n d  ha s  been  p rov i s iona l ly  n a m e d  Jasmino l ,  Jasmino l , ,  
m p  208-210 o (ana lyzed  for  C30H500 : C, 84.50 ; H,  11.74 % ; 
found :  C, 84.43; t-I, 11.50%),  E~]I)= + 4 1 . 5 0  ~ (chloro- 
form), M + 426 (mass  spec t rum) ,  r e s p o n d e d  to  all  t h e  t e s t s  
for t r i t e rpenes ,  depressed  t he  m e l t i n g  p o i n t  of lupeol  and  
fo rmed  a n  ace t a t e  (mono),  m p  170 ~ I t s  U V - s pec t rum,  

EtOH Z,~,  203 (log e) 3.422, ind ica tes  t h e  presence  of a sub-  
s t i t u t e d  doub le  b o n d ;  t h e  I R - s p e c t r u m  shows a b a n d  a t  
3330 cm -~ (OH) w i t h  a s u p p o r t i n g  p e a k  a t  1050 cm -~, 
i nd i ca t i ng  t he  p resence  o f  a p r i m a r y  h y d r o x y l  g roup  
(CH2OH). The  peaks  a t  1390 cm -1 a n d  1370 cm -1 are due  
to g e m - d i m e t h y l  func t ion ,  th i s  becomes  more  ev iden t  
f rom the  ana lys i s  of t h e  N M R - s p e c t r u m  of t he  subs tance .  
The  signaIs a t  9.15, 9.18, 9.05, 8.96, 8.98 z a c c o u n t  for  
a n g u l a r  methyls~ ,  a t  8.33 a n d  a t  5.40 T (doublet ,  J = 7.0 
cps) are ass igned to a v iny l ic  m e t h y l  a n d  to  a v iny l id ine  
g roup  ( IR  16.55 cm -~ a n d  885 c m  -~) respect ive ly .  J a s m i n o l  
appears ,  therefore ,  to  possess t he  Lup-20-ene  t y p e  
ske le ton  3. However ,  t he  presence  of on ly  5 angu la r  m e t h y l  
p ro tons  a n d  t h e  p resence  of p r i m a r y  h y d r o x y l  p ro tons ,  
6.85 r (2H), led us to  a s sume  t h a t  C-17 m i g h t  h a v e  a 
p r i m a r y  h y d r o x y l  f u n c t i o n  in s t ead  of t he  angu l a r  me thy l .  
Th i s  idea  was  f u r t h e r  s u p p o r t e d  b y  t h e  f r a g m e n t a t i o n  
p a t t e r n  of J a s m i n o l  in  t he  mass  spec t rum.  Lupeol  a n d  
more teno l ,  in  t h e i r  mass  spec t rum,  give a p e a k  a t  m / e  139, 
i n d i c a t i n g  t he  p resence  of O H  group  in r ing  A 3. As t h i s  
p e a k  is a b s e n t  in  Jasmino l ,  no  h y d r o x y l  f unc t i on  is 

~ ZOH 

a t t a c h e d  to  r ing  A. The  s ignals  obse rved  a t  8.96 z and  a t  
9.05, 8.98 r (C-8, C-10, C-14, Me), ru le  ou t  i ts  a t t a c h m e n t  
to  r ings B or C. H e n c e  the  CH~OH group  is t h o u g h t  to  b e  
p r e sen t  e i the r  on  r ing  D or E. B u t  t he  sp l i t t i ng  of r ing  C 
w i t h  r ings  D a n d  E in tac t ,  would  give rise to  peaks  a t  
m/e  220 and  m/e  249, w h e n  CH2OH group  is a t t a c h e d  on  
C-17. Since these  peaks  are  p r e s e n t  in  th i s  c o m p o u n d ' s  
spec t rum,  and  f u r t h e r  t he  p e a k  a t  m/e  395 fo rmed  due to  
e l imina t ion  of w a t e r  is be ing  observed ,  i t  is inferred t h a t  
t h e  poss ible  s i te  of a t t a c h m e n t  of t h e  CHaOH group is a t  
C-17, as in  be tu l i n  4. Therefore  i t  is p roposed  t h a t  J a s m i n o l  
is Lup-20-ene-28/~-O1. 

Zusammenfassung. E i n  neues  Tr i t e rpen ,  Jasmino l ,  
wurde  aus  Bl~Lttern yon  Jasminum auriculatum (Vahl) 
isol iert  u n d  als S t r u k t u r  d ie jen ige  des Lup-20-ene-28fl-  
ols wahr sche in l i ch  gemach t .  
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