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ORGANIC PREPARATIONS AND PROCEDURES INT. 4(3), 123-128 (1972) 

The P repa ra t ion  of  S t e r o i d a l  Amides I.  Triphenylphosphi te  
Method 

* 
J.E. Herz and Rosa Elena Hantec6n 

Centro de I n v e s t i g a c i d n  y de Es tud ios  Avanzados d e l  I n s t i t u t o  
P o l i t d c n i c o  Nacional,  Apartado P o s t a l  l b - 7 4 0  

MCxico, D.F. (MEXICO) 

Steroidal amides have been prepared mainly by r e a c t i o n  

o f  t h e  steroidal acid c h l o r i d e s  w i t h  excess  primary o r  secon- 

dary amines or  wi th  a n  e q u i v a l e n t  amount of amine i n  t h e  pre- 
1) sence  of a t e r t i a r y  base such as t r i e t h y l a m i n e  o r  p y r i d i n e  . 

We have found y i e l d s  and p u r i t y  of t h e  products  of t h e s e  re- 

a c t i o n s  t o  be i n  g e n e r a l  u n s a t i s f a c t o r y .  I n  a d d i t i o n ,  t h i s  

method invo lves  two s t e p s  whereas ou r  procedures avoid the  

p r e p a r a t i o n  o f  t h e  acid c h l o r i d e .  

t h e  adap t ion  of t h r e e  methods used i n  p e p t i d e  s y n t h e s i s  t o  

t h e  s y n t h e s i s  of s t e r o i d a l  amides: a )  r e a c t i o n  of t h e  s t e r o i d  

acid and a n  amine i n  presence of t r i p h e n y l  phosphi te  and i m i -  

dazole ,  b) r e a c t i o n  of t h e  imidazolide o f  t h e  s t e r o i d a l  acid 

with a n  amine c )  p repa ra t ion  of t h e  s t e r o i d a l  amide by reac- 

t i o n  of  a n  acid and a n  amine i n  presence of  EEDQ (N-Ethoxy- 

carbonyl-2-ethoxy-l,2-dihydroqu~noline). For each amide we 

chose among the  t h r e e  methods of p r e p a r a t i o n  t h e  one t h a t  

gave t h e  least complex mix tu re  of products ,  as shown by TLC, 

We t h e r e f o r e  i n v e s t i g a t e d  
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J .  E .  HERZ AND R .  E. MANTECON 

TABLE 1 

f 
H-C-0' 

R =  

R =  

R =  

R =  

R =  

R =  

R =  

-OH 

-acN0 H S  

N CH, 
H s CH, 
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THE PREPARATION OF STEROIDAL AMIDES I .  

and from which t h e  d e s i r e d  amide cou ld  be o b t a i n e d  i n  a t  

least 50% i s o l a t e d  y i e l d ,  w i thou t  having  t o  make u s e  o f  t h e  

consuming s e p a r a t i o n  methods. Reac t ion  a) is d e s c r i b e d  i n  

t h i s  pape r ,  b) and c) i n  t h e  f o l l o w i n g  pape r .  

R-COOH + (C6H50l3P + R'NH2 IMrDAZoLE+ THF RCONHR ' + (C6H50) *POH 

+ C6H50H 

We have found t h e  method of M i t i n  and Glinzkaya') f o r  t h e  

p r e p a r a t i o n  of p e p t i d e s  t o  be a p p l i c a b l e  t o  t h e  p r e p a r a t i o n  of 

a variety of amides of l i t h o c h o l i c  acid 3-formate3)  (I, 

Table 1). 

CARBOXYLIC ACID: 

+ 
R-C-OH 
0 
11 

0 
IMIDAZOLE+ ( c ~ H ~ o ) ~ P - o - ~ - R  + H O C ~ H ~  

(1) ( 2 )  

STRONGLY BASIC AMINE : 

(1) ... 

R' 
+ HN' - R-C-N, /R' + (C6H50)-P-OH 

! R" 2 -  --- 

( 3 )  

Very weakly b a s i c  amines ,  such  as 2-aminopyrimidine, and li- 

t h o c h o l i c  a c i d  3-formate do n o t  y i e l d  t h e  amide b u t  a n i t r o -  

gen  free compound, i d e n t i f i e d  as the  phenyl  ester of l i t h o -  

chol ic  a c i d  3-formate by combustion a n a l y s i s ,  NMR and mass 

spec t romet ry .  
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THE PREPARATION OF STEROIDAL AMIDES I. 

WEAKLY BASIC AMINE : 

0 
I1 

(I) + ( 2 )  - R-C-OC6H5 + ( 3 )  

EXPERIMENTAL 

A l l  m e l t i n g  p o i n t s  are uncor rec t ed .  R o t a t i o n s  a re  d e t e r -  

mined i n  ch loroform s o l u t i o n  w i t h  a Perkin-Elmer Model 1 4 1  

Polarimeter . 
Amides: L i t h o c h o l i c  a c i d  3-formate3’ ( 2 . 5  m moles, 1 g ) ,  t h e  

amine (2.5 m moles), imidazo le  ( 3 . 8  m moles, 260 mg) and tri- 

pheny lphosph i t e  (3.8 m moles, 1 .18  g )  were d i s s o l v e d  i n  abou t  

1 5  m l  anhydrous t e t r a h y d r o f u r a n  ( d i s t i l l e d  o v e r  L i A 1 H 4 )  i n  a 

rubbe r  s t o p p e r e d  hypo-via l ,  which was immersed i n  a c o n s t a n t  

t empera tu re  b a t h  s e t  a t  I)O°C. A f t e r  1 2  h o u r s ,  samples  were 

withdrawn w i t h  a s y r i n g e  and ana lyzed  by TLC. When a l l  t h e  

a c i d  had  r e a c t e d  (18 t o  24 h o u r s )  t h e  mix tu re  was poured i n t o  

ice-water and e x t r a c t e d  wi th  e t h e r .  The e t h e r  was washed 

w i t h  5% Na2C03 s o l u t i o n ,  water, d r i e d  w i t h  anh.  Na2S04 and 

evapora t ed ,  and t h e  r e s u l t i n g  s o l i d  c r y s t a l l i z e d  from a s u i t -  

a b l e  s o l v e n t  (See Tab le  2 ) .  

When t h e  amine h y d r o c h l o r i d e  was used  i n s t e a d  of t h e  

free arnine a n  e q u i v a l e n t  amount (2 .5  m moles, 340 mg) of 

t r i e t h y l a m i n e  was added t o  t h e  r e a c t i o n  mix tu re  a f te r  t h e  

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

Amines used  were: 

Compound (11) dimethylamine,  (111) 2-norbornaneamine, (IV) 

endo 2-aminomethyl b i c y c l o  ( 2  2 ‘1) hcp tane  h y d r o c h l o r i d e ,  (V) 

2-aminobenzothiazole ,  ( V I )  2-amino-4,S-dimethylthiazole 
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J. 2. HERZ AND R.  E. i4ANTEC3N 

h y d r o b r o m i d e ,  ( V I I )  a n i l i n e  h y d r o c h l o r i d e .  

P h e n y l e s t e r :  Nhen 2 - a m i n o p y r i m f C i n e  was employed  as the  

a m i n e  a compound mp. 102-3@ ( c r y s t a i l i z e d  f r o n  m e t h a n c l ) ,  

( Q ) ~  4 1 8 O  was o b t a i n e d .  

A n a l y s i s  : Calc.  for C31H,+lrOl, C :  7 7 . 4 6  H :  9 . 2 5  

f o u n d  C :  7 7 . 5 3  H: 9 . 3 2  N :  0 . 0  

The  NMR-spectrum showed m u l t i p l e  p e a k s  b e t w e e n  7 . 0  a n d  7 . 7  

ppm (6) i n t e g r a t i n g  f o r  f i v e  aromatic p r o r o n s .  The  mass 

s p e c t r u m  showed ?I4 = 4 E 0 ,  3 8 7  = IM - C :I 0 :  . 9 3  = ( C g H , O )  ~ 6 5  - 
7 7  * 

4. + 
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