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In previous publications' ' we reported the preparations 

and antiviral activities of several steroidal 1-adamantylamides. 

The promising results obtained induced us to synthesize addi- 

tional potential antiviral compounds of a similar type. In 

this publication we describe the preparation of three steroid- 

al N-(2-adamantyl)amides and of the cholesteryl carbamates of 

1-amino and 2-aminoadamantane. 

A number of methods for the preparation of amides' were 

attempted. Most gave low yields and numerous side-products. 

The best results were obtained when the imidazolide of the 

steroidal acid was prepared in situ and reacted without isola- 

tion with adamantylamine in a suitable solvent such as tetra- 

Dl N, IMIDAZOLE N' CARBONY - 0  L 8 4 %  O H  

d 0" FADAMANTYL- 0 

I 
"8 0"' AMINJE 

a) R1 = R2 = H b) R1 = OCHO, R2 = H C )  R1 = R2 = W H O  
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AM INE I 
C I C  0 II 0 LYP- 
L T I  OC,H, 

2- AOAMANTY L- 
AMlNE 

hydro fu ran .  To p r e p a r e  t h e  N-adamantylcarbamates o f  c h o l e s t e r -  

o l  t h e  known c h o l e s t e r y l  ch lo ro fo rma te3  w a s  treated w i t h  t h e  

adamantylamine i n  p r e s e n c e  of t h a l l i u m ( 1 )  e t h o x i d e  a c c o r d i n g  

to  a p r e v i o u s l y  d e s c r i b e d 4  method f o r  t h e  p r e p a r a t i o n  o f  h igh-  

l y  h i n d e r e d  s t e r o i d a l  esters. 

EXPERIMENTAL SECTION 

N- (2-Adamantyl) amides.  - Deoxychol ic  a c i d  d i f o r m a t e  ( 1 . 0  g )  and 

N,N'-carbonyl  d i i m i d a z o l e  ( 5 0 0  mg) were s e a l e d  i n t o  a d r y  re- 

a c t i o n  f l a s k  and  d r y  t e t r a h y d r o f u r a n  (THF) w a s  added  w i t h  a 

s y r i n g e .  When t h e  f o r m a t i o n  of C 0 2  had c e a s e d ,  2-adamantyla- 

mine ( 4 5 0  mg) i n  1 0  m l  d r y  THF w a s  added and t h e  m i x t u r e  h e a t -  

e d  t o  r e f l u x  f o r  2 h r s .  The m i x t u r e  was e v a p o r a t e d  unde r  va- 

cuum, t h e  r e s i d u e  t a k e n  up i n  e t h e r ;  t h e  e t h e r e a l  s o l u t i o n  w a s  
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washed with water, dried and evaporated. The residue was ad- 

sorbed on a silica gel dry column and eluted with benzene-ethyl 

acetate (60 :40). 

N-(2-Adamantyl)amide of lithocholic acid formate(Ia), yield 78%, 

mp. 148-1520r [a], + 39O (Chf). 
1725 cm-l (formate) , 3460 cm 
2'-adamant), 4.8 (m, 3-CH), 5 . 2  (d, NH), 7.9  (s ,  HCOO). 

Anal. Calcd. for C H NO C, 78.16; HI 10.31; N, 2.60. 

Found: C, 78.31; HI 10.26; N, 2.38. 

IR(CC14) : 1670 cm-l (amide) , 
-1 (amide). NMR(CDC13): 6 4.0 (d, 

35 55 3: 

N- (2-Adamantyl) amide of deoxycholic acid diformate (Ib) , yield 
73%, mp. 175-177OI [a], + 71.5O (Chf). IR(CC14): 1660 cm-l 

(amide), 1720 cm-l (formate) , 3460 cm-I (amide). NMR(CDCI3) : 
6 3.8 (d, 2'-adamant), 4.8 (m, NH, 38 CHI, 5.2 ( s ,  128 CHI, 8.0 

( s ) ,  8.15 ( s ,  HCOO). 

- Anal. Calcd. for C H NO5: C, 74.31; HI 9.53; N, 2.41. 

Found: C, 74.27; HI 9.50; N, 2.26. 
36 55  

N-(2-Adamantyl)amide of cholic acid triformate(Ic), yield 67%, 

mp. 131-1330r [a], + 56.75O (Chf) . IR(CC14): 1660 cm-l (amide) , 
1715 cm-l (HCOO) , 3460 cm-l (amide). NMR(CDC13) : 6 3.8 (d, 2'- 

adamant), 4.8 (b, 38 CHI, 5.0 (d, NH), 5.3 (m, 7 8 ,  128 CHI, 7.8 

( s ) ,  8.0 ( s ) ,  8.15 ( s ,  HCOO).  

Anal. Calcd. for C37H55N07: C, 71.02; HI 8.86; N, 2.23. 

Found: C, 70.84; HI 8.83; N, 2.22. 

Preparation of N-Adamantylcarbamates of Cholesterol.- The ada- 

mantylamine (600 mg) was dissolved in about 1 5 0  ml dry benzene 

under nitrogen and with exclusion of moisture. A solution of 

1.0 g thallium(1) ethoxide in 10 ml benzene was added. To fa- 

cilitate the formation of the thallium salt of the amine, the 
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C H -C H OH m i x t u r e  w a s  c o n c e n t r a t e d  to  a s m a l l  volume ( d i s t i l -  

l a t i o n )  a n d  r e p l a c e d  b y  f r e s h  a n h y d r o u s  benzene .  T h i s  p r o c e d -  

u r e  w a s  r e p e a t e d  3-4 t i m e s .  F i n a l l y ,  a s o l u t i o n  of 1 . 8  g c h o l -  

e s t e r y l  c h l o r o f o r m a t e  i n  20 m l  d r y  benzene  w a s  added  d r o p w i s e  

w i t h  s t i r r i n g  a n d  h e a t i n g .  A w h i t e  p r e c i p i t a t e  formed almost 

i m m e d i a t e l y .  A f t e r  2 h r s  of h e a t i n g  a t  r e f l u x  t h e  m i x t u r e  w a s  

c o o l e d  t o  room t e m p e r a t u r e  a n d f i l t e r e d t h r o u g h a  l a y e r  o f  C e l i t e .  

The b e n z e n e  s o l u t i o n  w a s  washed w i t h  water, dr ied a n d  e v a p o r a t -  

e d .  The p r o d u c t  w a s  c r y s t a l l i z e d  f rom b e n z e n e - e t h y l  acetate 

( 9 8 : 2 ) .  

6 6  2 5  

3 

N- (1-Adamantyl)  carbamate of c h o l e s t e r o l  (11) , y i e l d  76% , mp. 201- 

203O, [ a ]  - 106O ( C h f )  , 1735,  3460 c m - l  ( u r e t h a n e )  , I R ( C C 1 4 )  : 

NMR(CDC13) : 6 4 . 3  (S, 3a-CHI c h o l e s t . )  I 4.9 ( d ,  N H )  5 .25  ( m ,  
5 a 1 .  

Anal .  Calcd.  f o r  C38H61N02: C,  80.94:  H I  10.90; N ,  2 .48 .  

Found: C ,  81.01;  H I  1 1 . 1 4 ;  N ,  2 . 4 1 .  

N-(2-Adamantyl) carbamate of c h o l e s t e r o l  (111) , y i e l d  81% , mp.  

214-217OI [ a ] ,  + 38' ( C h f ) ,  I R ( C C 1 4 ) :  1730,  3480 c m - l  ( u r e -  

t h a n e ) ,  N M R ( c D C ~ ~ ) :  6 3.8 (d ,  CHI2 ' -adamantane) ,  4 . 4  (s, 3a- 

CHI c h o l e s t ) ,  4.9 (d ,  N H ) ,  5 . 3  ( m ,  A 1 .  

- Anal .  Calcd. €or C38H61N02: 

5 

C ,  80 .94;  H I  1 0 . 9 0 :  N ,  2.48. 

Found: C,  80.72;  H I  1 0 . 7 0 :  N ,  2 .28.  

M i c r o a n a l y s e s  were carried o u t  by B u t t e r w o r t h  L a b o r a t o r i e s ,  
T e d d i n g t o n ,  ENGLAND. 
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