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O R G A N I C  PREPARATIONS AND PROCEDUFiES INT.  4 ( 3 ) ,  1 2 9 - 1 3 4  (1972) 

The P r e p a r a t i o n  of S t e r o i d a l  Amides 11. I m i d a z o l i d e  Method 
and EEDQ Method 

* 
J . E .  Herz and  Rosa E l e n a  M a n t e c h  

C e n t r o  de I n v e s t i g a c i . 6 n  y d e  E s t u d i o s  Avanzados d e l  I n s t i t u t o  
P o l i t g c n i c o  N a c i o n a l ,  A p a r t a d o  P o s t a l  1 4 - 7 4 0 ,  M i x i c o  1 4 ,  D.F. 

The f o r m a t i o n  of amides from a c i d s  and  a m i n e s  v i a  t h e  

i m i d a z o l i d e  of t h e  a c i d  is d e s c r i b e d  by S t a a b  e t  a l l ) ,  a n d  

p r o c e e d s  a c c o r d i n g  t o  the f o l l o w i n g  scheme: 

II I 
R-C-OH+ C = O  - 

I 

N 

R 

R' 

I + 11 / 
R- C-N, 

R" H 
R 

I n  o u r  h a n d s  t h i s  method h a s  b e e n  of l i m i t e d  u s e  for t h e  

p r e p a r a t i o n  of s t e r o i d a l  a m i d e s .  I n  t h e  p a r t i c u l a r  case of 

l i t h o c h o l i c  a c i d  3- formate2 '  ( I ,  T a b l e  1) t h e  i m i d a z o l i d e  i s  

u n s t a b l e  a n d  c a n n o t  be i s o l a t e d  i n  p u r e  form. Two a m i d e s  

1 2 9  

@ 1 9 7 2  b y  Organic  P r e p a r a t i o n s  and P rocedures ,  I n c  
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J. E. HERZ AND R. E. MANTECON 

were p r e p a r e d  by t h i s  method f rox 2 - a m i n o p y r i d i n e  (II! a n d  

from m o r p h o l i n e  (111) ( T a b l e  1). 

B e l l e a u  a n d  Malek first proposed  N-ethoxv c a r b o n y l - 2 -  

e t h o x y - 1  , 2 - d i h y d r o q u i n o l i n e  (EEDQ) as a c o n d e n s i n g  a g e n t  f o r  

t h e  f o r m a t i o n  of -C-N- l i n k a g e s  i n  p e p t i d e s 3 ) .  The r e a g e n t  
0 

reacts a c c o r d i n g  t o  t h e  f o l l o w i n g  scheme: 

0 
I I  0 

THF I I  - R-C-NHR' + 2 CzH,OH 
R- C-OH 

R'N t H, -F a O C z H 5  

h0,C H I 

The f i v e  examples  (IV-VIII) l i s t e d  i n  ( T a b l e s  1 a n d  2 )  

are cases w h e r e  t h e  EEDQ method w a s  found t o  g i v e  t h e  best  

r e s u l t s  of t h e  t h r e e  methods4)  f o r  t h e  p r e p a r a t i o n  of a m i d e s  

of l i t h o c h o l i c  a c i d  3 - f o r m a t e .  

R e a c t i o n  of l i t h o c h o l i c  a c i d  3- formate  w i t h  2-aminopyri-  

m i d i n e  i n  t h e  p r e s e n c e  of EEDQ gave  t h e  a n h y d r i d e  of t h e  a c i d .  

The i n f r a r e d  s p e c t r u m  of t h i s  compound shows t W G  p e a k s  

at 1 7 5 5  cm-I a n d  1825 cm" g e n e r a l l y  a s s o c i a t e d  w i t h  c a r b o -  

x y l i c  a c i d  a n h y d r i d e s .  

EXPERIMENTAL 

Imida  z o l i d e  method : 

L i t h o c h o l i c  a c i d  3 - f o r m a t e  (lg, 2.5 m moles) was d i s s o l -  

ved in 1 5  m l  d r y  t e t r a h y d r o f u r a n ,  p r e v i o u s l y  d i s t i l l e d  from 

LiAlH, , ,  a n d  added  t o  N ,  N ' - c a r b o n y l  d i i m i d a z o l e  ( 5 0 0  mg, 

3 m moles) i n  a h y p o - v i a l .  When g a s  e v o l u t i o n  c e a s e d ,  2.5 

mmoles o f  t h e  amine i n  5 m l  THF were added .  The m i x t u r e  w a s  

130 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
3
:
3
1
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



THE PREPARATION OF STEROIDAL AMIDES 11. 

TABLE 1 
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THE PREPARATION OF STEROIDAL AMIDES 11. 

a l lowed t o  react a t  40OC. When TLC-analysis i n d i c a t e d  t h e  ab- 

s e n c e  of s t a r t i n g  material ( a b o u t  18 h o u r s ) ,  t h e  s o l v e n t  was 

removed unde r  vacuum, t h e  r e s i d u e  d i s s o l v e d  i n  e t h e r  o r  m e -  

t h y l e n e  c h l o r i d e  and  washed w i t h  water, d r i e d  w i t h  anh .  

Na2S04 and evapora t ed .  

Amines used were: Compound (11) 2-aminopyridine,  (111) mor- 

p h o l i n e .  

EEDQ Method: 

To 2.5 m moles (1 g) of l i t h o c h o l i c  a c i d  3-formate,  

2.5 m moles of t h e  amine, and 3 m moles of EEDO (650 mg) i n  a 

hypo-via l  was added 20 m l  d r y  THF. 

a TLC was r u n ,  and when t h e  s t a r t i n g  m a t e r i a l  had  d i sappea red  

( 1 8  t o  24 h o u r s ) ,  t h e  mix tu re  was evapora t ed  t o  d r y n e s s ,  t h e  

r e s i d u e  d i s s o l v e d  i n  e t h e r ,  washed w i t h  water, d r i e d  w i t h  

anh .  Na2S0,+ and evapora t ed .  

Amines used  were: Compound (IV) b e n z o t r i a z o l ,  (V) 1-adamantane - 
amine, (VI) 2-naphtylamine, (VII) t e t r a h y d r o p y r r o l ,  (VIII) 

o-phenylenediamine . 
Anhydride of l i t h o c h o l i c  a c i d  3-formate: 

Af te r  18 h o u r s  a t  4OoC, 

L i t h o c h o l i c  a c i d  3-formate ( l g ,  2.5 m moles), 2-amino- 

py r imid ine  ( 2 4 0  mg, 2 . 5  m moles) and EEDQ (650 mg, 3 m moles) 

were d i s s o l v e d  i n  1 0  m l  d r y  THF and reacted as above.  The 

product  was c r y s t a l l i z e d  from methanol -e ther ;  mp. 121-3O, 

( a ) D  -2' (CHF). 

Ana lys i s :  50'7 8'7 Calc: C: 75.91; H: 9.94 

Found: C:  7 5 . 7 9 ;  H: 9 . 9 1  

The same produc t  cou ld  be o b t a i n e d  by r e a c t i n g  1 equ iva -  

l e n t  of a c i d  w i t h  0.5 e q u i v a l e n t  of EEDQ i n  t h e  absence  of 

1 3  3 
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amine, i n  t h e  same way as d e s c r i b e d  i n  t h e  p rev ious  exper iment .  
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