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SUMMARY 

Sodium-propano l réduct ion of 3 j S  h y d r o x y - 5  p r e g n e n - 2 0  o n e oxime 
afifords the two 20 amino epimers in a ra t io 20 a to 20 equa l to 1.3, wliile 
hydrogéna t ion wi th p l a t inum in acet ic acid gives a mixture of the two corres
spond ing sa tura ted aminés in the ra t io of 2:1. 

Quant i ta t ive sépara t ion of 20 amino epimers is convenient ly achieved by 
ch roma tog raphy on silica gel. 

Th in layer c h r o m a t o g r a p h y , opt ical ro ta tory dispersion, in f ra red a b s o r p 
t ion, nuclear magnet ic résonance d a t a a re jo ined. 

INTRODUCTION 

I t is a c t u a l l y wel l e s t a b l i s h e d ( ' ) t h a t c h e m i c a l a s we l l a s c a t a l y t i c 

r é d u c t i o n o f 2 0  h y d r o x y i m i n o s t e r o i d s af ifords m i x t u r e s of t h e t w o 

e p i m e r i c a m i n é s ; h o w e v e r , s o m e a f f i r m a t i o n s ( ' ) c o n c e r n i n g t hè se r é d u c 

t i o n s a r e n o t b a s e d o n q u a n t i t a t i v e w o r k (^) (^) (*). 

W e h e r e r e p o r t n e w e x p é r i m e n t a l r e su l t s c o n c e r n i n g t h e p r é p a r a t i o n 

o f a f e w p a i r s o f s i m p l e 2 0  a m i n o s t e r o i d s — t h r e e o f t hè se , ( I I I ) , (V) a n d 

(Ve), a r e n e w c o m p o u n d s — t h e s é p a r a t i o n o f t h e e p i m e r s , t h e d é t e r m i n a 

t i o n o f t h e i r r a t i o in t h e r e a c t i o n m i x t u r e a n d t h e i r i d e n t i f i c a t i o n . S o m e 

o f t hè se r e su l t s d o n o t s u p p o r t p r e v i o u s s t a t e m e n t s . 

(1) R. GouTAREL, Tetrahedron, 14, 126 (1961), read p. 130. 
(2) V. CERNY, L. LABLER, a n d F. SORM, Coll. Czech. Chem. Comm., 22, 79 

(1957). 
(3) R . A . LUCAS, D . F . DICKEL, R.L. DZIEMAN, M.J. CEGLOWSKI, B. 

L. HENSLE, and H .B . MAC PHILLAMY, / . Am. Chem. Soc, 82, 5688 (1960). 
(4) M.-M. JANOT, F. LAINE, Q. KHUONG-HUU, and R. GOUTAREL, Bull. 

Soc. Chim. Fr., 111 (1962). 
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RESULTS 

W e first r e i n v e s t i g a t e d t h e s o d i u m - p r o p a n o l r é d u c t i o n o f 3 ^ - h y d r o x y -

5 - p r e g n e n - 2 0 - o n e o x i m e (I) d e s c r i b e d b y L u c a s a n d c o - w o r k e r s (^) a n d 

a s e c o n d t i m e a p p h e d b y W o l f a n d c o - w o r k e r s (^). 

C h r o m a t o g r a p h y o f t h e r e a c t i o n m i x t u r e o n a si l ica gel c o l u m n 

a c c o r d i n g t o a t e c h n i q u e d e s c r i b e d b y S o r m (*) r e p e a t e d l y y i e l d e d in t h e 

f o l l o w i n g e l u t i o n s é q u e n c e : s o m e s t a r t i n g m a t e r i a l , 4 4 % o f t h e 20 

jS-amino e p i m e r ( I I I ) a n d 5 4 % o f t h e 2 0 a - a m i n o e p i m e r ( I I ) (*) . T h e m a j o r 

(*) It is scarcely possible t o c o m p a r e ou r resuit with tha t ob ta ined by 

Sorm (2) and f r o m which G o u t a r e l (}) {^) inferred that sodium-ethanol réduct ion 

of 20-oximes of the 5 a séries p r e d o m i n a n t l y involves fo rmat ion of 20p pr imary 

aminés ; indeed, in the p répa ra t i on descr ibed by Sorm, where 3|î-acetoxy-5 

a-pregnan-20-one oxime was reduced with sod ium in e thanol and the isolated 

basic f rac t ion successively d imethy la ted and acetylated, the overall yield in 

chromatographica l ly pure 20/S-dimethylamino epimer was 20%, in 20a-di-

methy lamino epimer 5%. In ou r op in ion the complexity of the procédure 

appl ied by Sorm a n d the low yields of isolated produc ts did no t a l low the 

inference of Gouta re l . 

(5) H. WoLF, E. BuNNENBERG a n d C. DJERASSI, Chem. Ber., 97, 533 (1964). 

(6) L. LABLER a n d F. SORM, Coll. Czech. Chem. Comm., 28, 2345 (1963). 
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p r o d u c t p r o v e d iden t i ca l w i t h t h e a l k a l o i d H o l a f e b r i n e ( ' ) , 2 0 a - a m i n o -

5 - p r e g n e n - 3 j î -o l ( I I) , b y i d e n t i t y o f m e l t i n g p o i n t , o p t i c a l r o t a t i o n a n d 

i n f r a r e d s p e c t r u m (*). T o o u r k n o w l e d g e , t h i s s y n t h e t i c c o r r é l a t i o n h a s 

n o t ye t b e e n r e p o r t e d in p a p e r s d e a l i n g w i t h H o l a f e b r i n e ; c o n f i g u r a t i o n 

a t C20 o f t h e a l k a l o i d h a d b e e n e s t a b h s h e d b y i d e n t i t y w i t h t h e C u r t i u s 

d é g r a d a t i o n p r o d u c t o f 3 i î - h y d r o x y - 2 3 , 2 4 - d i n o r c h o l - 5 - e n - 2 2 - o i c a c i d (*). 

O u r m i n o r p r o d u c t w a s f o u n d t o d i f î e r f r o m t h e o n l y c o m p o u n d 

i s o l a t e d b y L u c a s a n d c o - w o r k e r s i n a n i d e n t i c a l r e a c t i o n (^) a n d w h i c h 

t h e y a s s u m e d t o b e a r a 2 0 ^ - a m i n o f o n c t i o n , w i t h o u t p r o v i d i n g a n y 

c o n v i n c i n g e x p é r i m e n t a l év idence . 

M o r e o v e r , o u r t w o c h r o m a t o g r a p h i c a l l y p u r e a m i n é s , w h i c h p r o v e d 

t o b e i s o m e r i c , a r e eas i ly d i s t i n g u i s h a b l e : m e l t i n g p o i n t s , o p t i c a l r o t a -

t i o n s ( T a b l e I I ) , i n f r a r e d a b s o r p t i o n s p e c t r a (f ig. 2) , p o l a r i t i e s ( T a b l e I) , 

so lub i l i t i e s a s well a s c rys t a l l i ne a s p e c t a r e m a r k e d l y d i f f é r e n t . T h è s e 

o b s e r v a t i o n s d o n o t a g r é e w i t h t h e n o t e p u b l i s h e d b y L u c a s a n d c o -

w o r k e r s C) p o i n t i n g o u t t h a t " i t is v e r y diflficult, if n o t i m p o s s i b l e , t o 

d i s t i n g u i s h " e p i m e r i c 2 0 - a m i n o s t e r o i d s b y t h e i r p h y s i c a l p r o p e r t i e s . T h è s e 

a f f i r m a t i o n s h a v e b e e n a c c e p t e d b y o t h e r a u t h o r s ( ' ° ) ( ' ' ) , w i t h o u t 

f u r t h e r c o n f i r m a t i o n s . 

A s s i g n m e n t o f jS -conf igura t ion a t C20 o f o u r m i n o r p r o d u c t r e s t s 

u p o n t h e f o U o w i n g Unes o f év idences : 

r E s c h w e i l e r - C l a r k e m e t h y l a t i o n o f t h e p r i m a r y a m i n é f u n c t i o n o f o u r 

a m i n é led t o t he k n o w n 2 0 ^ - d i m e t h y l a m i n o - 5 - p r e g n e n - 3 j î - o l ( V I ) ( ' ^ ) , 

t h e O - a c e t y l d e r i v a t i v e o f w h i c h a l s o g a v e a c o r r e c t c e n t é s i m a l a n a l y s i s ; 

2° C a t a l y t i c h y d r o g é n a t i o n o f t h e 5 , 6 - d o u b l e b o n d o f o u r p r o d u c t 

f o l l o w e d b y d i m e t h y l a t i o n y i e lded 2 0 j 3 - d i m e t h y l a m i n o - 5 - a p r e g n a n -

3 P-ol ( V I I ) ea r l i e r o b t a i n e d as a c h r o m a t o g r a p h i c a l l y p u r e p r o d u c t 

b y S o r m ( ^ ) . 

0 M.-M. JANOT, X. MoNSEUR, C. CoNREUR, and R. GOUTAREL, Bull. Soc. 

Chim. Fr., 285 (1962). 

(*) R. GOUTAREL, Les Alcaloïdes stéroïdiques des Apocynacées, éd. 

Hermann, Paris-VP (1964). 

(9) BocHMUHL, G . EHRHART, a n d H. RUSCHIG, U . S . Patent 2 .108 .646; 

H . RUSCHIG, Med. und Chem., 4 , 3 2 7 ( 1 9 4 2 ) , i n C.A., 3 8 , 4 9 5 4 ( 1 9 4 4 ) . 

(1") J. J. PANOUSE, J. SCHMITT, P . J. CORNU, A . HALLOT, H . PLUCHET, a n d 

P. COMOY, Bull. Soc. Chim. Fr., 1753 (1962) read p. 1758. 

( " ) D . BERTIN and M. LEGRAND, Compt. Rend. Acad. Se, 2 5 6 , 1 9 6 0 (1963). 

0^) J. SCHMITT, J . P . PANOUSE, H. PLUCHET, P . COMOY, A . HALLOT, a n d 

P.J . CORNU, Bull. Soc. Chim. Fr., 2 2 4 0 (1963) . 
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W e f u r t h e r ver i f ied t h e c a t a l y t i c r é d u c t i o n o f ( I ) w i t h A d a m s ' c a t a l y s t 

i n ace t i c ac id (*). T h e t w o e p i m e r s w e r e s e p a r a t e d b y c h r o m a t o -

g r a p h y o n si l ica gel: p u r e 2 0 j S - a m i n o - 5 a - p r e g n a n - 3 ^ - o l (V) w a s o b t a i n e d 

i n 3 0 % yie ld , t h e 2 0 a - e p i m e r ( I V ) in 6 6 % y ie ld . T h e f o r m e r , w h i c h h a d 

n o t ye t b e e n i s o l a t e d , is i d e n t i c a l w i t h t h e d i h y d r o d e r i v a t i v e of t h e u n s a t u r -

a t e d 2 0 / î - e p i m e r ( I I I ) o b t a i n e d in t h e a b o v e d e s c r i b e d s o d i u m - p r o p a n o l 

r é d u c t i o n o f o x i m e ( I ) ; t h e l a t t e r is k n o w n t o c o r r e s p o n d t o t h e 

a l k a l o i d F u n t u p h y l l a m i n e A , 2 0 a - a n i i n o - 5 a - p r e g n a n - 3 ^ - o l ( I V ) . 

L i k e w i s e , c a t a l y t i c h y d r o g é n a t i o n o f 3 j ? - a c e t o x y - 5 - p r e g n e n - 2 0 - o n e 

o x i m e ( l e ) a l l o w e d t h e s i m u l t a n e o u s p r é p a r a t i o n o f t h e a c é t a t e s (Ve) in 

30%i yie ld a n d ( IVe) in 6 5 % y i e ld ; t h e f o r m e r w a s till n o w u n k n o w n . 

R a m i r e z a n d S ta f ie j ( ' ^ ) h a v e r e p o r t e d q u a n t i t a t i v e r e su l t s f o r t h e 

c a t a l y t i c h y d r o g é n a t i o n o f 3jS, 1 7 a - d i h y d r o x y - 5 a - p r e g n a n - 2 0 - o n e o x i m e : 

t h e y s u c c e e d e d in i s o l a t i n g t h e 2 0 a - a m i n e in a b o u t 73% y ie ld . 

NOTE ON THE SéPARATION AND IDENTIFICATION OF EPIMERIC 20-AMINO 

STEROIDS 

In e a c h i n v e s t i g a t e d e p i m e r p a i r , t h e 2 0 ^ - e p i m e r exh ib i t s t h e l a rge r 

s o l u b i l i t y in t h e u s u a l c r y s t a l l i s a t i o n s o l v e n t s (*), e .g. m e t h a n o l , b e n z è n e , 

e t h y l a c e t a t e ; o n s i m p l e r e c r y s t a l l i s a t i o n o f t h e r e a c t i o n m i x t u r e , a n 

i m p o r t a n t q u a n t i t y o f t h e 20o! -ep imer c a n b e i s o l a t e d in essen t ia l ly p u r e 

s t a t e . 

A l t h o u g h f r a c t i o n a l p r é c i p i t a t i o n o f t h e h y d r o c h l o r i d e s o f 20-epi -

m e r i c a m i n é s s e e m s v a l u a b l e (*^), h y d r o c h l o r i d e s of 2 0 a - a m i n e s p r e c i p -

i t a t i n g f i rs t (**) , c o l u m n c h r o m a t o g r a p h y o n si l ica gel w i t h s o l v e n t s 

e q u i l i b r a t e d o n a q u e o u s a m m o n i a m a y b e c o n s i d e r e d a s a v e r y su re 

q u a n t i t a t i v e s é p a r a t i o n m e t h o d f o r e p i m e r i c 2 0 - a m i n o s t e ro ids : t h e first 

m i g r a t i n g 2 0 ^ - e p i m e r is o b t a i n e d n e a r l y q u a n t i t a t i v e l y in p u r e s t a t e , a 

m i n o r i n t e r m e d i a t e f r a c t i o n is a l r e a d y e n r i c h e d in a - e p i m e r , t h e 2 0 a - e p i -

m e r is e l u t e d a t l as t . 

(*) This fact along with the prédominance of the a-epimer in the reaction 

mixture, explains why neither (V) nor (Ve) were earlier isolated. 

(**) It is noteworthy that Lucas and co-workers (^) carried eut such a 

fractionation of their reaction mixture. 

(13) R . RAMIREZ a n d S. STAFIEJ, J. Am. Chem. Soc, 77 , 1 3 4 (1955 ) . 
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C z e c h a u t h o r s (^*) h a v e r e p o r t e d t h e g r e a t e r p o l a r i t y o f t h e 2 0 a - e p i -

m e r i n 2 0 - d i m e t h y l a m m o p a i r s . O u r c h r o m a t o g r a p h i c a l r e suUs s h o w t h i s 

m a y b e a g ê n e r a i f e a t u r e : t h e j3-epimer o f a 2 0 - a m i n o d e r i v a t i v e p a i r 

a l w a y s a p p e a r e d t o b e less p o l a r t h a n t h e a - e p i m e r ; t h e f o r m e r is first 

e l u t e d f r o m a c h r o m a t o g r a p h y c o l u m n a n d m i g r â t e s f a s t e r o n a t h i n 

l aye r c h r o m a t o g r a m ( T a b l e I ) ; in ca se o f e p i m e r m i x t u r e s t w o d i s t i n c t 

s p o t s a r e o b t a i n e d o n t h e t W n l aye r c h r o m a t o g r a m . 

T A B L E I 

RF values of 20-amino steroids y) on silica gel thin layers 

(Solvent System : ether saturated with ammonia and methanol, 8.5:1.5, v / v j . 

Ep imer pair 
Rp 

RPI 

RF Ho la feb r ine 

(II) Ep imer pair 

oc fl a B 

A 20-amino-5 a -p regnan -3 fS-o\s 0.34 0.63(5) 1.05 1.95 

A' 20-amino -5-pregnen-3 fS-ols 0.32(5) 0.61 I.OO 1.85 

B 20-methylamino-5 a-pregnan-3 /î-ols 0.32 0.64(5) 1.00 2.00 

B' 20-methylamino-5-pregnen-3 /î-ols 0.28 0.62 1.85 1.90 

C 20-dimethylamino-5 a -p regnan-

3/3-ols 0.74(5) 0.88(5) 2.30 2.70 

C 20-dimethylamino-5-pregnen-3 ;S-ols 0.74 0.87(5) 2.25 2.65 

A s s i g n m e n t of a - o r ^ - c o n f i g u r a t i o n t o e p i m e r i c 2 0 - a m i n o s t e r o i d s 

s e e m s a l s o p o s s i b l e b y c o m p a r i s o n , f o r t h e D l ine o f s o d i u m , o f t h e 

o p t i c a l r o t a t o r y p o w e r s o f t h e p u r e e p i m e r s : a i l k n o w n jS-epimers a r e m o r e 

l e v o r o t a t o r y t h a n t h e i r c o r r e s p o n d i n g a - e p i m e r s ( ^ ' ) . T a b l e I I s h o w s 

t h a t t h e m o l e c u l a r r o t a t i o n i n c r é m e n t f o r i n v e r s i o n )5—>-a a t C20 s e e m s 

t o b e c o m p a r a b l e f o r t h e p r i m a r y a m i n o g r o u p , (AMD = 33°), t h e 

m o n o m e t h y l a m i n o g r o u p , (AMD = 74°) a n d f o r t h e d i m e t h y l a m i n o 

g r o u p , (AMD = 40°) . 

O p t i c a l r o t a t o r y d i s p e r s i o n a n d c i r c u l a r d i c h r o i s m d a t a h a v e b e e n 

r e p o r t e d f o r t h e N - s a U c y l i d e n e ( " ) a n d N - p h t h a l y l d e r i v a t i v e s (^) o f t h e 

(14) L. LABLER and V. CERNY, Coll. Czech. Chem. Comm., 28, 2932 (1963). 

(1^) L. F. FiESER a n d M. FIESER, Steroids. Re inho ld Publ ishing C o r p o r a t i o n 

N . Y . 1959, p. 861; repor ted values a re the reverse of the original i i terature 

values. 



AMD 
AMD introd. 

20 a 20/ï AMD mp of 5-6 
Epimer pair Réf. 

of 5-6 

MD MD 
cc-ti 

20 oc 20/J 20 œ 20/3 

A 20-amino-5a-pregnan-3/J-ols + 13.6 + 43.5 + 3 + 9.6 33.9 173-

175 \11Â 

- 2 5 1 . 8 - 2 5 0 . 6 

A ' 20-amino-5-pregnen-3 /S-ols - 6 5 . 6 - 208.3 - 7 6 

- 6 0 . 4 

- 2 4 1 32.7 171-

173 

218.6 

219.2 

170-

172 

B 20-methylamino-5 a-pregnan-

3j5-ols 

(12)6 

+ 24 + 80.1 + 1 

- 3 8 . 2 

+ 3.3 76.8 213-

214.8 

171-

171.2 

175-

177 

- 1 8 9 . 5 - 1 8 1 . 0 

B' 20-methylamino-5-pregnen-

3/ï-ols - 3 3 - 109.4 - 5 3 . 6 

- 7 3 . 7 

- M i l 68.3 226.4 

- 2 2 8 

183.4 

- 1 8 4 

180-

182 

C 20-dimethylamino-5 a-pregnan-

3^-ols + 24 + 83.4 + 12.5 43.5 39.9 171.6 

- 1 7 2 

181.6 

- 1 8 2 

- 2 5 9 . 7 - 2 6 1 2 
C 20-dimethylamino-5-pregnen-

3(3-ols - 5 1 - 1 7 6 . 3 - 6 3 - 2 1 7 . 7 AXA 169.6 

- 1 7 0 

180.4 

- 1 8 1 . 6 

" This figures were obtained for products prepared and identified in our laboratory. Literature values are indicated as far as they 

are rather différent. 

* We are tempted to consider our values as the right ones, the MZ3-increment for introduction of the 5-6 double bond being 

in accordance with those reported for similar structures: Holarrhenine (-181 [i^]), Conessine (-169 [i ']). 
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2 0 - a m i n o - 5 a - p r e g n a n - 3 j S - o l p a i r . T h e O . R . D . c u r v e s of t h e N - b e n z y U d e n e 

d e r i v a t i v e s o f t h e e p i m e r i c 2 0 - a m j n o - 5 - p r e g n e n - 3 ^ - o l s s h o w t h e e x p e c t e d 

c h a r a c t e r i s t i c s : t h e 2 0 ) 8 - e p i m e r e x h i b i t s a n é g a t i v e C o t t o n e f fec t , w h i l e 

t h e 2 0 a - e p i m e r e x h i b i t s a s m a l l e r C o t t o n e f fec t of o p p o s i t e s ign . 

F r e n c h a u t h o r s 0^) h a v e a l r e a d y r e p o r t e d s ign i f i can t d i f f é r e n c e s in 

i n f r a r e d s p e c t r a o f 2 0 - m o n o m e t h y l a m i n o e p i m e r s . 

F i g u r e 2 a l l o w s t h e c o m p a r i s o n o f t h e i n f r a r e d s p e c t r a o f six p a i r s 

o f s t e r o i d s . 

I I I I I I I I I I I I I I I 

4 0 39 38 37 36 35 34 33 32 31 30 29 26 27 26 25 V cm"'10* 

Fig. 1 — O.R.D. curves of N-benzyl idene derivatives of 20-amino-5-pregnen-

3 iî-ols (II) and (III), c 1,3 mg / 10 ml d ioxane . 

(18) L . VAN HOVE, Tetrahedron, 7 , 1 0 4 ( 1 9 5 9 ) . 

( ! ' ) R . D . HAWORTH, J . M C K E N N A , R . G . POWELL, a n d G . H . WHITFIELD, 

/ . Chem. Soc, 1 1 1 5 ( 1 9 5 3 ) . 
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C o m p a r i s o n o f t h e N . M . R . s p e c t r a g ives f o l l o w i n g r e s u h s : a s p rév i -

s ible f r o m t h e c o n t r i b u t i o n s o f t h e 1 7 ^ C H 3 - C H O H side c h a i n t o t h e 

p o s i t i o n o f t h e r é s o n a n c e s igna l o f t h e 1 8 - m e t h y l g r o u p w e find t h a t 

f o r t h e 2 0 - a m i n o d e r i v a t i v e s a n a n a l o g o u s s i t u a t i o n p e r t a i n s : t he 

1 8 - m e t h y l r é s o n a n c e s igna l i s s y s t e m a t i c a l l y h i g h e r f o r t h e 20 j3-ep imer 

t h a n f o r t h e 2 0 a - e p i m e r b u t o n l y f o r t h e p r i m a r y a m i n o g r o u p a n d t h e 

d i f f é r e n c e a m o u n t s t o r o u g h l y 0 .07 -0 .08 p . p . m . , t h i s v a l u e w a s s l ight ly 

h i g h e r w i t h t h e h y d r o x y l g r o u p a t CJQ: 0 .09 p . p . m . A n a n a l o g o u s finding 

h a s a l r e a d y b e e n m a d e f o r t h e a m i n o g r o u p a t C , i (*^). 

A s c a n b e seen f r o m T a b l e III , t h e 1 8 - m e t h y l r é s o n a n c e is nea r ly 

i d e n t i c a l f o r t h e 2 0 - m o n o m e t h y l a m i n o a n d a l s o f o r t h e 2 0 - d i m e t h y l a m i n o 

e p i m e r s . T h e r é s o n a n c e of t h e 2 1 - m e t h y l g r o u p , w h i c h exh ib i t s a d o u b l e t 

w i t h a c o u p l i n g c o n s t a n t o f a b o u t 6 - 6 . 5 c . p . s . a n d w h i c h is s y s t e m a t i c a l l y 

h i g h e r b y 0 .1 p . p . m . f o r t h e a - e p i m e r , c o n s t i t u t e s a n easy c r i t e r i o n f o r 

a t t r i b u t i o n o f c o n f i g u r a t i o n a t €20- T h e a b s o l u t e v a l u e is n o t a b l y l o w e r 

f o r 2 0 - d i m e t h y l a m i n o e p i m e r s b u t t h e d i f f é r e n c e b e t w e e n t h e r é s o n a n c e 

v a l u e s r e m a i n s u n c h a n g e d . 

T A B L E I I I 

N . M . R . d a t a 

(Résonance values are expressed in p .p .m. Coupling constants are 

indicated between brackets and expressed in c.p.s.^ 

Ep imer pair 
C(18) H3 
a (} 

C (19) H3 

a fi 
C(21) H3 

a p 
C H 

a 

3-N 

20-amino-5 a -pregnan-3 /?-ols 0.65 0.72 0.80 0.80 1.10 1.00 

(6.2) (6.2) 

20-amino-5-pregnen-3 jî-ols 0.68 0.75 1.01 1.02 1.12 1.02 

(6.5) (6.5) 

20-methylamino-5 a - p r e g n a n - 3 ;3-ols 0.67 0.68 0.80 0.80 1.05 0.96 

(6.2) (6.2) 

2.33 2.33 

20-methylamino-5-pregnen-3 /S-ols 0.70 0.72 1.01 1.01 1.07 0.96 

(6.5) (5) 

2.35 2.25 

20-d imethylamino-5 a -pregnan-3 /S-ols 0.66 0.65 0.81 0.80 0.87 0.75 

(6.5) (6.2) 

2.17 2.11 

20-dimethylamino-5-pregnen-3 /?-ols 0.68 0.69 1.02 0.12 0.89 0.78 

(6.5) (6.5) 

2.17 2.13 

(18) R . F . ZuRCHER, Helv. Chim. Acta, 46, 2054 (1963). 

(18) R . RAUSSER, L. WEBER, E . B . HERSHBERG, a n d E . P . OLIVETO, 

J. Org. Chem., 31, 1342 (1966). 
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A': 20-aminc>-5-pregnen-3^-ol pair . 

B': 20-monomethy lamino-5-pregnen-3 /S-ol pair . 

C : 20-dimethylamino-5-pregnen-3/ î -ol pair . 
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EXPéRIMENTAL PART 

GENERAL PROCéDURES 

Melt ing points were tai<en in evacua ted sealed capillaries with s t anda rd -

ized Anschi i tz the rmomete r s in a H e r s h b e r g ' s m e h i n g point appara tus . 

Opt ica l ro ta t ions were measured fo r the s o d i u m D line on a Franz Schmidt 

a n d H a e n s c h polar imeter on solut ions con ta ined in 2 -dm tubes. 

In f r a red spectra were recorded on a Pe rk in Elmer 237 spec t rophotometer . 

P roduc t s in the solid state were dispersed in KBr . Samples were previously 

pulverized and dried at 150°/0.1 m m H g d u r i n g 12 hrs. 

Th in layer c h r o m a t o g r a p h y (t.Le.) was car r ied out on Merck 7731 silica gel 

layers ( thickness of the coat ing 0.2 m m ) in an a m m o n i a a tmosphère . Produc ts 

were detected using iodine vapor . 

O . R . D . measurements were m a d e on a Bel l ingham a n d Stanley/Bendix-

Ericsson Po la rma t i c spec t ropolar imeter using a 1-cm cell a n d a mercury lamp. 

N . M . R . spectra were recorded o n a Va r i an A -60 spectrometer using 

so lu t ions in deu te r ioch lo ro fo rm and te t ramethy ls i l ane as an internai s t andard . 

Elementa l analyses were p e r f o r m e d by M r s S. Franck-Freder ick , Free 

Univers i ty Brussels a n d by A. Bernha rd t , Mii lheim, Wes t -Germany . 

P r é p a r a t i o n of N-p-nitrobenzylidene a n d N-benzylidene derivatives: the 

freshly recrystallized (0.1 g) or redistil led (0.1 ml) a ldéhyde was added to a 

boil ing solut ion of the pr imary aminé (1 m m o l ) in m e t h a n o l (10 ml). C o n d e n " 

sa t ion was complè te within a few min. T h e der ivat ive separa ted as a crystall ine 

mater ia l , eventual ly u p o n concent ra t ion . 

Acetylation of the amino alcohols was car r ied out by heating the solut ion in 

acet ic a n h y d r i d e and pyridine for an h o u r a t 100". T h e ester fonct ion was 

selectively hydrolyzed with aqueous me thano l i c sod ium hydroxide at boiling 

t empéra tu re . 

Trifluoroacetylation of the amino alcohols: freshly distilled tr if luoroacetic 

a n h y d r i d e (10 d rops ) was added to the wa te r - f ree solut ions of the a m i n o 

a lcohol (1 m m o l ) in benzène (8 ml). T h e m i x t u r e was heated to boiling point for 

half an hou r u n d e r n i t rogen. Af te r é l imina t ion of the solvents under reduced 

pressure , the residue was recrystallized f r o m abso lu t e me thano l . Dilut ion with 

water of the methanol ic solut ion of the a m i d o esters resulted within a few hours 

in the sélective hydrolysis of the O- t r i f luoroacety l func t ion . 

Ail thèse derivat ives were recrystall ized in m e t h a n o l . 

20 x-amino-5-pregnen-3 fi-ol (II) and 20 fS-amino-5-pregnen-3 P-ol (III) 

Sod ium (25 g) was added to a boil ing so lu t ion of 7.3 g of 3/3-hydroxy-5-

pregnen -20 -one ox ime (I) in 250 ml of n -p ropano l over a period of 45 min . ; 

r éduc t ion was carr ied ou t unde r n i t rogen . Ref lux was main ta ined until, a f ter 

a b o u t 20 min. , the last traces of sod ium had d i sappeared . Af te r cooling u n d e r 

n i t rogen , the result ing slurry was t rea ted wi th 500 ml of water . Ext rac t ion of 

the mix tu re wi th e ther was repeated several t imes, the extracts were washed 

with water , dr ied on sod ium ca rbona t e , filtered and evapora ted . The c rude 

reac t ion p roduc t (7 g), m.p. 166°, was dissolved in boil ing methanol (75 ml), 

the so lu t ion was kept fo r a few hours . a t 10°, whilst crystals precipitated. The 

coUected p roduc t (2.6 g), m.p. 171°, was ident i f ied with (II), one spot p redomi-

na ted on t.l.c. (6.5. cm: 15 cm). Recrysta l l iza t ion of this c rop aflforded 2 g 

(28,6o/o), m . p . 171-173° , aZ) - 6 5 . 6 (c 1 .4) . L i t . (3 ) : 172-174° , aZ) - 6 9 . 2 ; l i t . (7): 

177° ( subl imate) , OLD - 6 1 . 5 . 
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Afte r evapora t ion of the me thano i of the mothe r l iquors , the dr ied crystalli-

zat ion residue was dissolved in benzène and the solut ion b rough t on a silica gel 

co lumn (Merck 7734). Benzène used fo r the prépara t ion of the co lumn a n d fo r 

e lut ion was t reated as follows: one-li ter f rac t ions of benzène were shaken with 

50-ml f ract ions of concen t ra ted aqueous ammon ia . T h e organic layer was 

carefully decanted and fîltered on filter paper . Silica gel (25 g) was shaken with 

200 ml of benzène sa tura ted wi th aqueous a m m o n i a before fiUing the co lumn. 

A gradient elut ion was run with fol lowing solutions: initial eluent was benzène 

sa tura ted with a m m o n i a (1750 ml), final eluent was benzène sa tura ted with 

ammonia-e ther , 1/9, v/v (2000 ml). N o separa te f rac t ions of the eluate were 

taken unti l the first p roduc t s reached the b o t t o m of the c o l u m n ; this was 

visible f r o m the co lour ing of the silica gel suspension. Successive 20-ml f rac t ions 

of the eluate were then analysed by the t.l.c. t echnique ; ana logous f rac t ions 

were combined t o give what fol lows: af ter evapora t ion , the first 800 ml yielded 

150 mg (2 .14%) of the least po la r products , the next 2000 ml, 3155 mg (42.21%) 

of the subsequent ly identified 20i3-epimer (III), the next 340 ml, 170 mg (2 .42%) 

of a mixture of (III) a n d (II) in the ra t io 2/3, the last 560 ml a n d 200 ml of 

me thano i finally yielded the to ta l a m o u n t of the 20a -ep imer (II), 1770 mg 

(25.29%). 

Crystall ization f r o m benzène or methano i of the second c r o p gave ana -

lytically pure samples of 20/?-amino-5-pregnen-3 i3-ol (III) , m.p . 218.6-219.2° 

a.D - 7 6 . 2 (c 0.8). In f r a red spec t rum, see figure 2. Lit. (3): 170-172°, a D 

- 6 0 . 4 . 

Anal . C21H35ON (317.5) % calcd. C 79.44 H 11.11 N 4.41 

% f o u n d 79.50 11.10 4.30 

A 1:1 mixture of epimers (II a n d III) melts at 164.8-167.8°. 

Fol lowing derivatives al lowed fu r the r identification of the t w o epimers: 

20 fi-p'mtrobenzyUdeneamino-5-pregnen-3 P-ol, m.p . 210-211°, aZ) —210 

Anal . C28H3803N2 (450.6) % calcd. C 74.63 H 8.50 N 6.22 

% f o u n d 74.42 8.30 6.18 

20x-p-nitrobenzylideneamino-5-pregnen-3[!-ol, m.p. 240°, ocD + 3 2 ; lit. (7): 242°: 

20fi-benzvlideneamino-5-pregnen-3 P-ol, m.p. 192.6-193°, aD —165; lit. (3). 

192-194°. 

Anal . C28H39ON (405.6) <>/„ calcd. C 82.91 H 9.69 N 3.45 

% f o u n d 82.50 9.96 3.40 

20(x-benzylideneamino-5-pregnen-3^-ol, m .p . 193.2-196°, xD + 1 1 ; lit. (20): 191°. 

20^-acetamido-3fi-acetoxy-5-pregnene (Illa), m.p. 249°. 

Anal . C25H3903N (401.6) <>/„ calcd. C 74.77 H 9.79 N 3.49 

% f o u n d 74.87 9.87 3.38 

20P-acetamido-5-pregnen-3P-ol (Illb), m .p . 248-248.5, aZ) - 2 5 . 4 . 

Ana l . C23H37O2N (359.5) % calcd. C 76.83 H 10.37 

% f o u n d 77.00 10.48 

20P-trifliioroacetamido-3fS-trifluoroacetoxy-5-pregnene (Illc), m.p . 194-195°. 

Anal . C25H33F6O3N (509 .6)% calcd. C 58.93 H 6.53 N.2 .75 

û/„ f o u n d 58.73 6.61 2.93 

20oi.-trifluoroacetamido-3p-trifluoroacetoxy-5-pregnene (Ile), m.p . 195.5-196°. 

% f o u n d 59.26 6.75 

('") P . L . J uLfAN, E . W . MEYER, a n d H . C . PRINTY, J. Am. Chem. Soc.,70, 

887 (1948). 
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20P-dimethylamino-5-pregnen-3fS-oI (VI) and its O-acetyl derivative (Vie) 

Dimethy la t ion of 20(3-amino-5-pregnen-3^-ol (III) (178 mg) was carried 

out with a mixture of fo rmic acid-35% a q u e o u s fo rmaldehyde . The isolated 

oily residue was submi t ted to alkal ine hydrolysis . Af te r extract ion, the crude 

material was dissolved in ether a n d the so lu t ion filtered on a silica gel co lumn, a 

p roduc t was ob ta ined which a f te r a few recrystal l izat ions f r o m methano l had 

m.p . 180.4-181.6°, aD - 6 3 (c 0.9 C H C b ) a n d could be identified with the 

l i terature (12) 20i3-dimethylamino-5-pregnen-3i3-ol, m .p . ; 175-177°, aZ) - 6 2 . 5 . 

T h e acetic ester of ou r p roduc t showed m.p . 207-207.5, aZ) — 60. 

Anal . C25H41O2N 0/0 calcd. C 77.47 H 10.66 

0/0 f o u n d 77.50 10.59 

20 p-amino-5 <x-pregnan-3 P-ol (V) by catalytic hydrogénation of ( I I I ) 

20/S-amino-5-pregnen-3iS-ol (III) (105 mg) dissolved in 3 ml of absolute 

acetic acid was hydrogena ted in the présence of 20.4 mg of A d a m s ' catalyst. 

The crude react ion p roduc t (106 mg) mel ted at 174°; a f ter f o u r recrystallizations 

f r o m methano l , the m.p . was 176.2-177.4°, aD + 2 . 

Anal . C21H37ON (319.5) % calcd. C 78.94 H 11.67 N 4.38 

»/o f o u n d 78.65 11.76 4.65 

Molecular weight de te rmined by mass spec t romet ry : 319. N o dépression of m.p. 

was observed u p o n mixing with (K) ob ta ined as described below. 

20p-dimethylamino-5ai-pregnan-3^-ol (VII) and ils O-acetyl derivative 

(Vile). 

This p roduc t (VII) was prepared in the s ame way as (VI) ; however, a pure 

p roduc t was isolated in a 80% yield wi thout filtration on silica gel. It crystallized 

f r o m methano l , m.p. 181.6-182°, <xD + 1 2 . 5 (c 1 CHCI3): lit. (2): 178.5-179°, 

« D +12 .5 . 

Anal . C23H41ON (347.6) »/„ calcd. C 79.47 H 11.89 N 4.03 

o/o f o u n d 79.78 12.23 3.95 

This c o m p o u n d showed a very high crystall ine charac te r a n d crystallized with 

variable a m o u n t s of solvent, which resulted in a few unsuccessful analyses. 

T h e k n o w n O-acetyl derivat ive was f o u n d t o have m.p . 161.8-163°, ocDO af ter 

recrystaUization f r o m pe t ro leum e ther ; lit. (4): 161.5-162.5, a D l . 

20a -amino -5a -pregnan- i ;8 -o l (IV) a n d 20(i-amino-5 x-pregnan-S l^-oi ( V) 

A solut ion of 1.9 g of 3 / î -hydroxy -5 -pregnen -20 -one oxime (I) in 60 ml of 

abso lu te acetic acid to which 80 mg of A d a m s ' p la t inum oxide was added , was 

stirred for 12 hrs . in a hydrogen a tmosphè re at 20°/one a tm. (hydrogen uptake: 

400 ml). A f t e r removal of the greatest a m o u n t of the solvent under reduced 

pressure at 80°, the residue was basifîed by add i t i on of a 4 Af sod ium hydroxide 

solut ion a n d ext rac ted wi th méthylène chlor ide. T h e dried extracts yielded 1.9 g 

of a cristalline mater ia l (m.p. 165°) consis t ing of two p rédominan t products 

( t . l .c ) , which were separa ted by co lumn c h r o m a t o g r a p h y , the me thod described 

u n d e r 1) was appl ied: gradient elut ion f r o m a silica gel co lumn with benzène 

sa tura ted with a q u e o u s ammonia -e the r , 9/1, 1000 ml, as initial eluent , and 

benzène sa tu ra ted wi th aqueous ammonia -e the r , 5/5, 3000 ml, as final eluent, 

gave: 80 m g of an ox ima ted p roduc t , 580 mg of the 20/J-epimer (V) (30%) and 

1250 mg of t he 20a -epimer (IV) (66%,). Recrystal l isat ion f r o m methano l or 

benzène gave analyt ical ly pure c o m p o u n d s : 20a - amine (IV) showed m.p. 

173-175°, ocD + 1 3 . 6 , lit. (4): 173°, aZ) + 1 3 ; 20jS-amine (V) showed m.p. 

176.8-177.4°, aD + 3 , lit. (3): 174-176°. A 1:1 m i x t u r e of the two epimers melted 

a t 169-174°. 
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Fol lowing derivatives were prepared in order t o characterize the two 

epimers: 

20p-p-mtrobenzylideneamino-5a-pregnan-3 fS-ol, m.p . 137° (ether), aZ) —122, 

20a.-p-nitrobenzylideneamino-5a.-pregnan-3fi-ol, m.p . 225-228°, a.D + 8 4 . 

lO^-benzylideneamino-Soi-pregnan-Sfi-ol was no t ob ta ined as a crystalline 

p roduc t . 

20oL-benzylideneamino-5oL-pregnan-3fi-ol, m.p. 189.6-190.4°, xD + 6 5 , lit (4): 

184°, ocD + 7 8 . 

20li-acetamido-3ft-acetoxy-5a-pregnane (Va), m.p . 207-207.5°. 

Anal . C25H41O3N (403.6) % calcd. C 74.40 H 10.24 

% f o u n d 73.97 9.97 

20p-acetamido-5x-pregnanSfi-ol (Vb), m.p. 256-257°. 

Anal . C23H39O2N (361.6) »/„ calcd. C 76.40 H 10.87 

% f o u n d 76.34 10.72 

20P-trifluoroacetamido-3fi-lrifluoroacetoxy-5(x.-pregnane (IVc), m.p . 192-192.5°. 

Anal . C25H35F6O3N (511.5)0/0 calcd. C 58.70 H 6.89 

% f o u n d 59.24 7.13 

20(x-trifluoroacetamido-3fi-tnfluoroacetoxy-5oc-pregnane (Vc), m.p . 199-200°. 

% f o u n d 59.25 6.94 

20fi-trifluoroacetamido-5!x.-pregnan-3fi-ol (IVd), m.p. 226-226.5°, lit. (3): 

219-221°. 

3 P-acetoxy-20 «.-amino-S oL-pregnane {IVe) and 3 fi-acetoxy-20 fS-amino-

5 a.-pregnane ( Ve) 

T h e epimer mix ture (m.p. 112°) f r o m the catalytic réduct ion of 3 /S-acetoxy-

5- pregnen-20-one oxime (le) (2.54 g) has following compos i t ion : 750 mg of 

20 ^-epimer (Ve) (30 .49%) and 1625 mg of 20 a-epimer (IVe) (65.09%). A 

few recrystal l izat ions f r o m me thano l gave analytically pure samples : 20 fi- . 

epimer (Ve), m.p . 146-147°, aZ)—16.7, 

Anal . C23H39O2N (361.6) % calcd. C 76.40 H 10.87 N 3.87 

% f o u n d 76.05 10.64 3.70 

20 a-epimer (Ve), m.p . 117-118°, xD - 1 0 . 5 , 

% found 76.17 10.58 3.69 
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