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AN o~-AMINO K E T O N E  TO O~-KETOL T R A N S F O R M A T I O N  IN THE 

RED UC TION OF 16 -OXIMINO - I 7 - K E T O S T E R O I D S  l 

A l f r e d  H a s s n e r  and  A. W. C o u l t e r  

D e p a r t m e n t  of C h e m i s t r y ,  U n i v e r s i t y  of  C o l o r a d o  

B o u l d e r ,  C o l o r a d o  

R e c e i v e d  N o v e m b e r  I ,  1963 

The  u n u s u a l  c onve  r s ion  of 16 -ox i rn ino  -5 - a n d r o  s t e n - 3 8 - o I -  17 -one  
(I) to 5 - a n d r o s t e n - 3 ~ ,  17 B - d i o l - 1 6 - o n e  (Ill) w i th  z inc  i n  a c e t i c  a c i d  i s  
shown to p r o c e e d  via  the  1 6 - a m i n o - 1 7 - k e t o s t e r o i d  i n t e r m e d i a t e  I I .  
D e u t e r i u m  l a b e l l i n g  e x p e r i m e n t s  w e r e  u s e d  to e l u c i d a t e  the r e a c t i o n  
pa th .  

The  z i n c - a c e t i c  a c i d  r e d u c t i o n  of 1 6 - o x i m i n o - 1 7 - k e t o s t e r o i d s  w a s  

shown by S todo l a ,  K e n d a l l  a n d  M c K e n z i e  z to y i e l d  1 6 - k e t o - 1 7 - h y d r o x y -  

s t e r o i d s  i n s t e a d  of  the e x p e c t e d  a m i n o  k e t o n e s .  I t  was  l a t e r  p r o v e d  3 

t ha t  the  1 6 - k e t o - 1 7 - h y d r o x y s t e r o i d s  r e s u l t i n g  f r o m  th i s  r e d u c t i o n  

p o s s e s s  the C-17  h y d r o x y l  g r o u p  in the 8 - c o n f i g u r a t i o n .  

N o r m a l l y  0( roximino k e t o n e s  can  r e a d i l y  be r e d u c e d  to ~ o a m i n o  

k e t o n e s  a n d  no k e t o l  f o r m a t i o n  s e e m s  to be o b s e r v e d .  4 T h i s  f a c t  a n d  

o u r  i n t e r e s t  in the c h e m i s t r y  of 1 6 - o x i r n i n o - 1 7 - k e t o s t e r o i d s  $ m a d e  i t  

d e s i r a b l e  to c l a r i f y  the u n u s u a l  r e d u c t i o n  pa th  in  th i s  s y s t e m  a n d  to 

e s t a b l i s h  w h e t h e r  an ~/~oarnino k e t o n e  is  an  i n t e r m e d i a t e  in  th i s  r e a c -  

t ion .  

We have  now b e e n  ab le  to i s o l a t e  1 6 ~ - a m i n o - 5 - a n d r o s t e n - 3 ~ - o l  - 

17-one ( l l) ,  a s  i t s  h y d r o c h l o r i d e  Ha ,  f r o m  c a t a l y t i c  r e d u c t i o n  of 

I 6 - o x i m i n o - 5 - a n d r o s t e n - 3 8 - o l - 1 7 - o n e  (I), and  to d e m o n s t r a t e  i t s  c o n v e r .  

s ion  to 3 8, 1 7 8 - d i h y d r o x y - 5 - a n d r o s t e n ° 1 6 - o n e  (Ill) in  6 7 ~  y i e l d  u n d e r  the 

c o n d i t i o n s  of  the  z inc  r e d u c t i o n  of  ~ - o x i m i n o  k e t o n e  I to ~ - k e t o l  I l l .  
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Furthermore,  an aqueous solution of II or Ila, when heated on the steam 

bath, was converted in 96~ and 81~ yield respectively to (HI), which 

upon acetylation afforded the diacetate Ilia identical in every respect 

with an authentic sample. 
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The o~-arnino ketone intermediate II could also be trapped as its 

amide IV by carrying out the zinc-acetic acid reduction of oxime I 

in the absence of water and in the presence of acetic anhydride. The 

amide thus obtained was identical to 3 ~ -acetoxy-16 ~ -acetamido-5 - 

androsten-17-one (IV) resulting from acetylation of II or fla. 

In view of these findings, we suggest that the f i rs t  step in the zinc- 

acetic acid reduction of 16-oximino-17-ketosteroids is the reduction of 

the oximino group to the amine, followed by tautomerization and subse- 

quent hydrolysis of the 16-imino compound VI to the 16-ketone Ill in 

the presence of water. 
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Unl ike  the  a m i n o  k e t o n e  II,  i t s  a m i d e  IV was  r e c o v e r e d  u n c h a n g e d  

upon h e a t i n g  in  a q u e o u s  s o l u t i o n ,  i n d i c a t i n g  the  u n a v a i l a b i l i t y  of the  

e l e c t r o n  p a i r  on n i t r o g e n  in  IV to a s s i s t  s t e p  V -4. VI. A c c o r d i n g l y ,  the 

a m i d e  IV w a s  found  no t  to e x c h a n g e  i t s  16-H f o r  d e u t e r i u m  upon w a r m °  

ing w i t h  d e u t e r i u m  ox ide ,  a s  i n d i c a t e d  by the  l ack  of  d i m i n u t i o n  of  the 

r e s o n a n c e  s i g n a l  a t  5 . 8 5 ~  in the  n . m . r ,  s p e c t r u m .  The  r e a d i n e s s  

w i th  w h i c h  the  1 6 - a m i n o - 1 7  o k e t o s t e r o i d  II i s o m e r i z e s  to a 1 6 - i m i n o -  

1 7 - h y d r o x y s t e r o i d  VI p r o b a b l y  r e f l e c t s  r e l i e f  of n o n - b o n d e d  i n t e r -  

a c t i o n s  in  the  D - r i n g  d u r i n g  the p r o c e s s  a n d  i s  r e m i n i s c e n t  of the c o n -  

v e r s i o n  of  38, 16 8 - d i a c e t o x y a n d r o s t a n - 1 7  -one (but no t  of the  1 6 ~ -  

i s o m e r )  to  HI in  the  p r e s e n c e  of a c i d  o r  b a s e .  ~ The  l a t t e r  da ta  s u g -  

g e s t  t h a t  the  a m i n o  g r o u p  in  I l  a l s o  m i g h t  be in the ~ - c o n f i g u r a t i o n .  

The  f a c t  t ha t  1 6 ~ - a c e t o x y - 1 7  o k e t o s t e r o i d s  a r e  no t  c o n v e r t e d  to 

I l l  on h y d r o l y s i s ,  l ike  1 6 ~ ) - a c e t o x y - 1 7 - k e t o n e s ,  h a s  l e d  J o h n s o n  

e t  a l .  ~ to d i s c o u n t  e n o l i z a t i o n  a s  the r e a c t i o n  pa th  and  to p o s t u l a t e  a 

r e v e r s i b l e  s t e r e o s p e c i f i c  h y d r i d e  sh i f t  a n a l o g o u s  to t h a t  p i c t u r e d  in  

Ill  _} VII.  Ye t ,  an  e x p l a n a t i o n  invo lv ing  a p r e f e r e n t i a l  h y d r i d e  s h i f t  of 

1 6 ~ - H ,  but  no t  of 168-H,  s u f f e r s  f r o m  the s a m e  s h o r t c o m i n g s  as  an  

e x p l a n a t i o n  of p r e f e r e n t i a l  e n o l i z a t i o n .  The s t e r e o s p e c i f i c  h y d r i d e  s h i f t  

r e a s o n i n g  r e q u i r e s  t h a t  17 ~ - h y d r o x y -  1 6 - k e t o s t e r o i d s  shou ld  i s o m e r i z e  
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to 1 6 ~ - h y d r o x y - 1 7 - k e t o s t e r o i d s  in  a c i d  s o l u t i o n .  F i s h m a n ,  7 h o w e v e r ,  

has  s how n  t h a t  1 7 ~ ( - h y d r o x y - e s t r o n e - 1 6  w a s  s t a b l e  in a c i d ,  i . e . ,  w a s  

no t  c o n v e r t e d  to  1 0 0 % h y d r o x y - e s t r o n e ,  and  in  b a s e  was  e p i m e r i z e d  to 

the  m o r e  s t a b l e  17 ~ - h y d r o x y - e s t r o n e  -16.  C o n f o r m a t i o n a l  a n a l y s i s  of  

the s y s t e m ,  on the o t h e r  h a n d ,  d o e s  i n d i c a t e  tha t  e n o l i z a t i o n  of  the  

1 7 - k e t o  f u n c t i o n  w o u l d  l e a d  to g r e a t e r  r e d u c t i o n  of  n o n - b o n d e d  i n t e r -  

a c t i o n s  (cf .  CH 3 a n d  OAc in  VIII) 

in  16~ than  in  16 R - s u b s t i t u t e d  

c o m p o u n d s .  

To  d i f f e r e n t i a t e ,  a t  l e a s t  in the  

GHs ~ OAc 

~16 " "H 
VIII c a s e  of  o u r  a m i n o  k e t o n e  ]1, b e t w e e n  

an  e n o l i z a t i o n ,  c f .  V,  and  a h y d r i d e  t r a n s f e r  m e c h a n i s m ,  cf .  I f ' ,  we 

c a r r i e d  ou t  the c o n v e r s i o n  of  II to III in  d e u t e r i u m  o x i d e .  I n c o r p o r a t i o n  

of  d e u t e r i u m  a t  C - 1 7  w o u l d  f a v o r  an  e n o l i z a t i o n  pa th ,  w h e r e a s  a 1 7 ~ - H  

in the  p r o d u c t  w o u l d  i n d i c a t e  h y d r i d e  t r a n s f e r  f r o m  the 1 6 - p o s i t i o n .  

An n . m . r ,  s p e c t r u m  as  w e l l  a s  i n f r a r e d  s t u d i e s  of  the  p r o d u c t  HI,  

o b t a i n e d  f r o m  a r e a c t i o n  of  a m i n o  k e t o n e  ]I in  d e u t e r i u m  o x i d e ,  i n d i c a t e  

i n c o r p o r a t i o n  of  d e u t e r i u m  a t  C - 1 7 ;  u n d e r  s i m i l a r  c o n d i t i o n s  ( e v e n  in  

the p r e s e n c e  of  two e q u i v a l e n t s  of  a m m o n i a )  k e t o l  I l l  e x c h a n g e s  on ly  

i t s  h y d r o x y l  h y d r o g e n s .  The  s low e n o l i z a t i o n  in  the 1 6 - k e t o s t e r o i d  IH 

can  be e x p l a i n e d  by  i t s  a b i l i t y  to a s s u m e  the e n e r g e t i c a l l y  m o r e  f a v o r e d  

h a l f  c h a i r  c o n f o r m a t i o n .  $ T h e  f a c t  t h a t  e n o l i z a t i o n  i s  f a s t e r  in 1 7 - k e t o  

t ha n  in 1 6 - k e t o s t e r o i d s  i s  a m p l y  s u b s t a n t i a t e d  by the  r e l a t i v e  e a s e  of  

b r o m i n a t i o n  a n d  eno l  a c e t a t e  f o r m a t i o n  in  t h e s e  s y s t e m s .  7 

H o w e v e r ,  d e u t e r i u m  i n c o r p o r a t i o n  a t  C - 1 7  in I]1 c o u l d  a l s o  r e s u l t  

i f  t h e r e  w e r e  a r a p i d  e n o l i z a t i o n  l e a d i n g  to e x c h a n g e  of the  C - 1 6  

h y d r o g e n  f o r  d e u t e r i u m  in the  a m i n o  k e t o n e  II,  f o l l o w e d  by d e u t e r i d e  
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t r a n s f e r .  To e x c l u d e  th is  p o s s i b i l i t y  the a m i n o  k e t o n e  II w a s  t r e a t e d  

wi th  d e u t e r i u m  oxide  u n d e r  r e a c t i o n  c o n d i t i o n s  fo r  a s h o r t  p e r i o d  of 

t i m e  (15 r n i n . ) .  The  r e c o v e r e d  II d id  no t  con t a in  d e u t e r i u m  a t  C - 1 6 .  

The  r e s u l t s  of  t h e s e  e x p e r i m e n t s  a r e  i n c o m p a t i b l e  wi th  a h y d r i d e  sh i f t  

m e c h a n i s m  a n d  s u g g e s t  the a l t e r n a t e  e n o l i z a t i o n  pa th ,  cf .  V. 

The a p p l i c a b i l i t y  of  the  r e a c t i o n  to the c o n v e r s i o n  of o t h e r  ~ -  

a m i n o  k e t o n e s  to k e t o l s  i s  u n d e r  i n v e s t i g a t i o n .  

E x p e r i m e n t a l  

M e l t i n g  po in t s  w e r e  t a k e n  on a F i s h e r  m e l t i n g  b lock  a n d  a r e  

u n c o r r e c t e d .  A n a l y s e s  w e r e  p e r f o r m e d  by A. B e r n h a r d t  L a b o r a t o r i e s ,  

lVlueLheim, G e r m a n y ,  I n f r a r e d  s p e c t r a  w e r e  d e t e r e m i n e d  in p o t a s s i u m  

b r o m i d e  p e l l e t s  wi th  a B e c k m a n  11t-5 i n f r a r e d  s p e c t r o p h o t o m e t e r .  The 

n. m .  r .  s p e c t r a  w e r e  run  on a V a r i a n  M o d e l  A-60  i n s t r u m e n t .  

16 ~ .-Amino -5 - a n d r o s t e n - 3  B - o l -  17 -one h y d r o c h l 0 r i d e  (!Ia].  H y d r o -  

g e n a t i o n  Of 95Z rag. of 16-oxirnino-5-androsten-3 B-ol-17-one (I) s 

m.p. Z53-Z56 °, in 35 ml. of anhydrous methanol saturated with dry 

hydrogen chloride was carried out in the presence of 300 rag. of I0~ 

palladium-on-charcoal at room temperature and atmospheric pressure. 

The hydrogenation was interrupted after I hr. during which period 6 

mmoles (135 rnl.) of hydrogen had been absorbed. The reaction mix- 

ture was filtered to remove the catalyst and the filtrate was evaporated 

under reduced pressure to yield a crystalline residue. The solid was 

c r y s t a l l i z e d  t h r e e  t i m e s  f r o m  a b s o l u t e  m e t h a n o l - e t h e r  to give  615 rag .  

(60~ yield) of white chalky rods decomposing above 235 °. 

Anal. Calcd. for C1~-I30OzNCl: C, 67.14; H, 8.90; N, 4. IZ. 

Found: C, 67.37; H, 8.81;N, 4.02. 
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Conve_rsion of  the  A m i n o  K e t o n e  l l  o r  i t s  H y d r o c h l o r i d e  (IIa I to 

3B, 1 7 ~ - D i h y d r o x y - 5 - a n d r o s t e n o l 6 - o n e  ( I I I ) . - - T o  a s o l u t i o n  of 150 rng.  

of  I b C - a m i n o - 5 - a n d r o s t e n - 3 S - o l - 1 7 - o n e  h y d r o c h l o r i d e  (I la)  in  5 rnl .  of  

g l a c i a l  a c e t i c  a c i d  and  0 .3  rnl .  of  w a t e r  a t  40-45  ° w a s  a d d e d  wi th  s t i r r i n g  

400 rng.  of z inc  d u s t .  A f t e r  the a d d i t i o n  of z inc ,  0 .2  rnl .  of  w a t e r  w a s  

a d d e d  a n d  the l i gh t  y e l l o w  m i x t u r e  w a s  r e f l u x e d  I h r .  , c o o l e d  and  f i l -  

t e r e d  to r e m o v e  the z inc .  The  c l e a r  s o l u t i o n  w a s  p o u r e d  in to  i ce  w a t e r  

and  the  p r o d u c t ,  90 rng.  ( 6 7 ~  y i e l d ) ,  m e l t i n g  a t  130-150 ° was  col= 

l e c t e d .  The  d io l  I l l  r n e l t e d  a t  198-201 ° ( l i t .  ,~ r n . p .  197-199 ° ) a f t e r  

two r e c r y s t a l l i z a t i o n s  f r o m  a q u e o u s  m e t h a n o l  a n d  had  an  i n f r a r e d  

s p e c t r u m  i d e n t i c a l  to t h a t  of the  a u t h e n t i c  s a m p l e  p r e p a r e d  a c c o r d i n g  

to S todo la .  z 

In a n o t h e r  e x p e r i m e n t  a so lu t i on  of 650 rng.  of Ha in  25 m l .  of  

d i s t i l l e d  w a t e r  w a s  h e a t e d  on the s t e a m  ba th  f o r  20 h r . ,  c o o l e d ,  a n d  

f i l t e r e d  to y i e l d  362 rng.  of p r o d u c t  m e l t i n g  a t  190-210 °.  The  l igh t  

ye l l ow  a q u e o u s  f i l t r a t e  w a s  f u r t h e r  h e a t e d  on the  s t e a m  ba th  f o r  24 h r .  

to y i e l d  78 rng.  of p r o d u c t  m e l t i n g  a t  185-195 ° .  An a d d i t i o n a l  33 r a g . ,  

r n . p .  123-133 ° ,  w a s  o b t a i n e d  by h e a t i n g  the f i l t r a t e  a n  a d d i t i o n a l  36 h r .  

The  i n f r a r e d  s p e c t r u m  of e a c h  f r a c t i o n  w a s  i d e n t i c a l  to tha t  of  a u t h e n -  

t ic  s a m p l e .  The  t h r e e  f r a c t i o n s  (473 m g . ,  8 1 ~  y ie ld )  w e r e  c o m b i n e d  

and  r e c r y s t a l l i z e d  f r o m  e t h a n o l - w a t e r  to y i e l d  208 r n g . ,  r n . p .  198= 

200 ° . No m i x e d  m e l t i n g  po in t  d e p r e s s i o n  wi th  a u t h e n t i c  sa rnp le  was  

o b s e r v e d .  A c e t y l a t i o n  of  t h i s  m a t e r i a l  w i t h  a c e t i c  a n h y d r i d e = p y r i d i n e  

y i e l d e d  194 r a g . ,  m . p .  126-126 .5  ° a f t e r  c r y s t a l l i z a t i o n  f r o m  e t h a n o l -  

w a t e r .  The  m e l t i n g  po in t  w a s  not  d e p r e s s e d  w h e n  a d m i x e d  wi th  

a u t h e n t i c  d i a c e t a t e  ( l i t .  3 r a . p .  1 2 4 . 5 - I ~ 5 ° ) ,  a n d  the  i n f r a r e d  s p e c t r u m  

w a s  i d e n t i c a l  to tha t  of the a u t h e n t i c  d i a c e t a t e  l I l .  
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In a s i m i l a r  m a n n e r ,  the  f r e e  a m i n o  k e t o n e  11 (Z00 r a g . ,  m . p .  185- 

195 ° d e c . ) ,  o b t a i n e d  by n e u t r a l i z a t i o n  of I l a ,  in  40 m l  of  r e a g e n t  g r a d e  

a c e t o n e  ( d i s t i l l e d  f r o m  KIV~nO4) and  26 ra l .  of d i s t i l l e d  w a t e r  w a s  

r e f l u x e d  (58 °) f o r  24 h r .  The  a c e t o n e  was  r e m o v e d  by d i s t i l l a t i o n  

a n d  the  p r e c i p i t a t e d  p r o d u c t  (197 r a g . ,  mn.p. 125=133~ c o l l e c t e d .  

T h i n - l a y e r  c h r o m a t o g r a p h y  i n d i c a t e d  one m a j o r  c o m p o n e n t  a n d  one 

m i n o r  i m p u r i t y .  R e c r y s t a l l i z a t i o n  f r o m  a c e t i c  a c i d - w a t e r  a n d  e thano l=  

w a t e r  gave  68 r a g . ,  mn.p. 194-197 °.  The m e l t i n g  poin t  was  not  d e p r e s s e d  

upon a d m i x t u r e  w i t h  a u t h e n t i c  s a m p l e ;  in a d d i t i o n ,  the i n f r a r e d  s p e c t r a  

of  both  s a m p l e s  w e r e  i d e n t i c a l .  The  d i a c e t a t e  of th is  m a t e r i a l  w a s  

i d e n t i c a l  to a u t h e n t i c  d i a c e t a t e  in  e v e r y  r e s p e c t .  

On the o t h e r  hand ,  16 =ac e t a m i d o  -5 - a n d r o  s t e n e  -3 ~ -o1= 17 *one 

a c e t a t e  (IV) w a s  r e c o v e r e d  u n c h a n g e d  upon r e f l u x i n g  f o r  24 h r .  in 

a c e t o n e  -wa te  r .  

L a b e l l i n g  E x p e r i m e n t  s . - - H e a t i n g  of 1 6 - a m i n o  =5 - a n d r o s t e n - 3  9- 

o l=17-one  II ( 1 0 0 r a g . ,  mn.p. 185-195 ° d e c . )  in  a c e t o n e  ( 4 m l . )  and  

9 9 ~  d e u t e r i u m  ox ide  (2 r a l . )  f o r  7 h r .  gave  k e t o l  I l l ,  the s p e c t r u m  of 

w h i c h  s h o w e d  O =D (2488 c m  =I) a n d  C =D (2096  c m  "|) a b s o r p t i o n  in the  

i n f r a r e d .  An n.  mn. r .  s p e c t r u m  of  I l i a ,  o b t a i n e d  by a c e t y l a t i o n  of  I l l ,  

i n d i c a t e d  r e p l a c e m e n t  of  the  17 =H in  ILia by d e u t e r i u m  to the  e x t e n t  

of ca .  7 0 ~ ,  a s  m e a s u r e d  by the i n t e n s i t y  of  the s i n g l e t  a t  5. I I ~ .  

In a c o m p a r i s o n  e x p e r i m e n t  k e t o l  I l l  was  h e a t e d  w i t h  a c e t o n e  = 

d e u t e r i u m  ox ide  f o r  24 h r .  The  i n f r a r e d  s p e c t r u m  of r e c o v e r e d  HI,  

m . p .  193-I  96 ° ,  i n d i c a t e d  O =D a b s o r p t i o n  w h i c h  d i s a p p e a r e d  on 

a c e t y l a t i o n .  T h e r e  w a s  no d e c r e a s e  in the  i n t e n s i t y  of the  s i n g l e t  

r e s p o n s i b l e  f o r  the  17-H a b s o r p t i o n  in ILl (6.0O~) o r  ILia (5. I I ~ ) .  

When the  k e t o l  I l l  (200 mag.) w a s  h e a t e d  one h o u r  a t  55 ° in  d i o x a n e -  
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d e u t e r i u m  o x i d e  c o n t a i n i n g  one  d r o p  of  c o n c e n t r a t e d  a m m o n i a  and  

the  s o l u t i o n  w a s  r e d u c e d  to d r y n e s s ,  the  n . r n .  r .  s p e c t r u m  of r e c o v e r e d  

HI s h o w e d  no  d e c r e a s e  in  the  i n t e n s i t y  of  the s i n g l e t  r e s p o n s i b l e  f o r  the  

17-H a b s o r p t i o n .  H o w e v e r ,  the  i n f r a r e d  s p e c t r u m  of  th i s  m a t e r i a l  

i n d i c a t e d  a b s o r p t i o n  a t  1745 a s  w e l l  a s  1710 crn "l .  F i s h r n a n  a l s o  

o b s e r v e d  a b s o r p t i o n  a t  1710 crn -l in  the  i n f r a r e d  w h e n  3 $,  17S- 

d i h y d r o x y - a n d r o s t a n e - 1 6 - o n e  w a s  t r e a t e d  wi th  d i l u t e  b a s e  a t  r o o m  

t e m p e r a t u r e .  T h i s  r e a c t i o n  i s  be ing  f u r t h e r  i n v e s t i g a t e d .  

A s o l u t i o n  of 150 rng.  of II in  1 . 4  rn l .  of  d i o x a n e  and  1 rn l .  of 9 9 ~  

d e u t e r i u m  o x i d e  w a s  h e a t e d  a t  50 -55  ° f o r  15 rn in .  and  the  m a t e r i a l  

w a s  p r e c i p i t a t e d  (112 r n g . ,  r n . p .  185-195  ° d e c . )  by  the  a d d i t i o n  of 

4 rn l .  of  d e u t e r i u m  o x i d e  w i t h  c o o l i n g .  The  n. rn .  r .  s p e c t r u m  of 

r e c o v e r e d  ]I i n d i c a t e d  no r e p l a c e m e n t  of the  16-H by d e u t e r i u m  a s  

m e a s u r e d  by  the  i n t e n s i t y  of  the s i g n a l  a t  6 . 7  ~. 

When  the  a r n i d e  IV (200 rng.  in  5 rn l .  of  d i o x a n e  and  4 rnl .  of  9 9 ~  

DzO ) w a s  h e a t e d  to r e f l u x  f o r  6 h r .  and  the s o l u t i o n  w a s  e v a p o r a t e d  to 

d r y n e s s ,  the  r e s i d u e  (rn. p.  112-115  °) s h o w e d  s t r o n g  a b s o r p t i o n  a t  

2387 crn "1 (N-D)  and  the  band  a t  1470 crn °l w a s  i n t e n s i f i e d .  T h e  

a rn ide  II band ,  p r e s e n t  in  the  s t a r t i n g  m a t e r i a l  a t  1567 crn "l .  d i s -  

a p p e a r e d  upon d e u t e r a t i o n .  T h e  n.  rn.  r .  s p e c t r u m  i n d i c a t e d  no  

r e p l a c e m e n t  of the  16-H by d e u t e r i u m ,  as  m e a s u r e d  by  the  i n t e n s i t y  

of the  p e a k  a t  5 . 8 5  ~. 

16 ~ - A c e t a r n i d o - 5 - a n d r o s t e n - 3  ~ -o ! -  17 -one  a c e t a t e  (IV). a .  

A c e t y l a t i o n  of  16 - A m i n o  -5 - a n d r o s t e n  -3 ? - o l -  17 -one  H y d r o c  h l o r i d e  

~ _ ~ .  - - A  s o l u t i o n  of  34 rng.  of  l l a  in  I .  0 rnl .  of  d r y  p y r i d i n e  and  

I .  0 rn l .  of  a c e t i c  a n h y d r i d e  was  a l l o w e d  to  s t a n d  f o r  Z4 h r . ,  t hen  

p o u r e d  i n to  i c e  w a t e r .  The  p r o d u c t  (34 r n g . )  m e l t e d  a t  1 0 5 - I  I0  ° 
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and  w a s  c r y s t a l l i z e d  f r o m  m e t h a n o l - e t h e r  S k e l l y s o l v e  F (b. p. 40 -60  °) 

to give 15 rag .  m . p .  113-116 ° . v 3378 c m  "l (NH), 1739 cm "| 
' m a x  

(17 C=O), 1721 c m  -l ( a c e t a t e  C=O). 

Anal. Calcd. for Cz3H3304N: C, 71.29; H, 8.58; N, 3.61 

Found: C, 71.11; H, 8.68; N, 3.63. 

b. Reductive Acetylation of.Ox.ime .I. --To a solution of 317 rag. 

of I in 11 ml. of glacial acetic acid and 2 ml. of acetic anhydride 

was  a d d e d  wi th  s t i r r i n g  0 .8  g. of  z inc  dus t .  The m i x t u r e  w a s  

s t i r r e d  a t  55 ° a n d  an a d d i t i o n a l  2 m l .  of a c e t i c  a n h y d r i d e  w a s  

a d d e d .  S t i r r i n g  was  c o n t i n u e d  a t  55-60  ° fo r  9 h r .  The  m i x t u r e  w a s  

f i l t e r e d  to r e m o v e  e x c e s s  z inc  a n d  the f i l t r a t e  was  p o u r e d  in to  300 rnl .  

of i ce  w a t e r .  The  p r o d u c t  (211 r a g . )  m e l t e d  a t  112-117 ° and  w a s  

c r y s t a l l i z e d  f r o m  m e t h a n o l  to y i e l d  146 rag .  m e l t i n g  a t  112-114 ° .  

This  a m i d e  is i d e n t i c a l  by  i n f r a r e d  s p e c t r u m  and  m i x e d  m e l t i n g  

po in t  e x p e r i m e n t s  w i th  IV o b t a i n e d  f r o m  the a c e t y l a t i o n  of II ( see  

above) .  
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