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CHEMISTRY OF 11-OXYGENATBII EEGQSTEROI DERIVATIVES.



The a u th o r  w is h e s  to  e x p r e s s  h i s  a p p r e c i a t i o n  

f o r  th e  g u id a n c e  and en co u ra g em en t g i v e n  d u r in g  

t h e s e  i n v e s t i g a t i o n s  by P r o f e s s o r  S p r in g ,  P . R . S  

He i s  a l s o  d e e p ly  in d e b t e d  to  D r. G.T.îTewbold f o r  

i n v a l u a b l e  a d v ic e  and a s s i s t a n c e .
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HISTORICAL

The c h e m is t r y  o f  e r g o s t e r o l  ( 1 ,  2)  i n v e s t i g a t e d  

e x t e n s i v e l y  d u r in g  th e  1 9 3 0 ' s  was f u r t h e r  e x t e n d e d  

i n  c o n s e q u e n c e  o f  i t s  u se  a s  a s t a r t i n g  m a t e r i a l  f o r  

th e  s y n t h e s i s  o f  a d r en o C co r tic a l  h o rm o n e s , p a r t i c u l a r l y  

t h o s e ,  e . g .  c o r t i c o s t e r o n e  ( I ) ,  c o r t i s o n e  ( I I ) ,  and  

c o r t i s o l  ( I I I )  h a v in g  a s u b s t i t u e n t  o x y g en  atom  a t  C ( i i ) , ( 7 l )

0
(O

Ho

B e ca u se  t h e y  o f f e r  a r o u te  f o r  th e  i n t r o d u c t i o n  o f  o x y g e n  

i n t o  r i n g  C and th e  s i d e - c h a i n  d o u b le  bond a l l o w s  a de -  

g r a d a t i o n  t o  a p regn an e d e r i v a t i v e ,  e r g o s t a - 7 : 9 ( 1 1 ) : 2 2 -  

- t r i e n - 3 P - y l  a c e t a t e  ( IV)  and e r g o s t a - 6 : 7 : 9 ( 1 1 ) : 2 2 - t e t r a e n -  

-3 (3 -y l  a c e t a t e  (V) became im p o r ta n t  i n t e r m e d i a t e s .
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H

E r g o s t e r o l

R e c e n t ly  an im p ro v ed  m ethod f o r  th e  p r e p a r a t i o n  o f  

e r g o s t e r y l - L  a c e t a t e  (IV) h a s  b een  d e s c r ib e d  by A n d e r so n ,  

B u d z ia r e k ,  R ew b o ld , S te v e n s o n  and S p r in g  ( 3 ) •  The 7 : 9 (1 1 )  

- d i e n e  (IV ) i s  t h e r e b y  o b t a in e d  i n  g o o d  y i e l d  and o f  

s u p e r i o r  p u r i t y  t o  t h a t  from  th e  o r i g i n a l  m e r c u r ic  a c e t a t e  

p r o c e s s  ( 4 , 5 ) .  I n  a d d i t i o n  2 2 : 2 3 - d i b r o m o e r g o s t a - 7 : 9 ( 1 1 ) -  

- d i e n - 3 p - y l  a c e t a t e  (VI) became a v a i l a b l e  i n  w h ich  th e  

s i d e  c h a in  d o u b le  bond i s  p r o t e c t e d .  T rea tm e n t  o f  5 -  

- d i h y d r o e r g o s t e r y l '  a c e t a t e  (V I I )  w i t h  brom ine u n d e r  

c o n t r o l l e d  c o n d i t i o n s  g i v e s  a  t e t r a b r o m e r g o s t e n y l  a c e t a t e ;  

p a r t i a l  d e b r o m in a t io n  w i t h  sod iu m  i o d i d e  a f f o r d s  2 2 : 2 3 -  

- d i b r o m o e r g o s t a - 7 : 9 ( 1 1 ) - d i e n - 3 g - y l  a c e t a t e  (V I) th e  

s t r u c t u r e  o f  w h ic h  i s  e s t a b l i s h e d  by d e b r o m in a t io n  w i t h  

z i n c  i n  e t h e r - e t h a n o l  t o  e r g o s t e r y l - R  a c e t a t e  ( I V ) .
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hr

Acô

(VIM )(viOiv i)

I t  h a s  b e e n  s u g g é s t e d  (6 )  t h a t  t h i s  t e t r a b r o m e r g o s t e n y l  

a c e t a t e  may be f  o im iu la ted  a s  7 : 1 1 :22  : 2 3 - t e t r a b r o m o e r g o 8 t -  

-8 -* e n -3 P -y l  a c e t a t e  ( V I I I )  .

R e c e n t l y ,  B a r to n  and A l t  (7 )  h ave  shown t h a t  th e  

o x i d a t i o n  o f  5 - d i h y d r o e r g o s t e r y l  a c e t a t e  (V I I )  w i t h  mono - 

p e r p h t h a l i c  a c i d  g i v e s  7 a : 8 a - e p o x y e r g o s t - 2 2 - e n - 3 P - y l  

a c e t a t e  ( I X ) .  C o n t r o l l e d  a c i d  c a t a l y s e d  d e h y d r a t io n  

g a v e ,  a s  th e  m ain  p r o d u c t ,  a  m ix tu r e  o f  d i e n e s  from  w h ic h

M H
( / X ' )

e r g o s t e r y l - D  a c e t a t e  ( I V ) was s e p a r a t e d  on t r e a t m e n t  w i t h  

m a l e i c  a n h y d r id e .  The m in o r  p r o d u c t  was i d e n t i f i e d  a s  

7 - o x o e r g o s t - 2 2 - e n - 3 |3 - y l  a c e t a t e  ( X) .
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D e h y d r o e r g o s t e r o l  and i t s  D e r i v a t i v e s

I n  1 9 4 8  Sergm ann and S t e v e n s  ( 5 ) ,  a p p r e c i a t i n g  t h e  

im p o r ta n c e  o f  e r g o s t e r o l  i n  th e  s y n t h e s i s  o f  a d r e n o c o r t i c a l  

h o rm o n e s ,  w ere  s u c c e s s f u l  i n  d e g r a d in g  th e  s i d e  c h a in  t o  

CHgCO -  (X I) by p r o t e c t i o n  o f  th e  n u c l e a r  d o u b le  b onds  

by m a l e i c  a n h y d r id e *  A tte m p ts  a t  th e  p r e p a r a t i o n  o f  1 1 -  

o x y g e n a t e d  d e r i v a t i v e s  d i s a p p o i n t i n g .  The 9 a : 1 1 a -

- e p o x id e  (X I I )  w a s  p r e p a r e d  b u t  p y r o l y s i s  t o  r e g e n e r a t e  

th e  6 : 7 - d i e n e  s y s t e m  l e d  t o  a r o m a t i s a t i o n  o f  r i n g - B .

CsQ

MA ,MPr
AcO'

A\A= CH 'Co
C4CO

E .H .H . J o n e s  and c o w o r k e r s  (8 )  i n  t h e i r  a p p r o a c h  t o  

th e  p r o b le m  a im ed  a t  p r e s e r v i n g  -  d u r in g  o t h e r  s t r u c t u r a l  

a l t e r a t i o n s  -  a  p o t e n t i a l  4 : 6 - d o u b le  bond i n  th e  fo r m  o f  

a 6 a - h y d r o x y l  g r o u p .  Deh y d r o e r g o s t e r o l  e p i d i o x i d e  a c e t a t e

( X I I I ) , o b t a i n e d  fro m  e r g o s t e r y l  a C e ta te  by p h o t o p e r o x i d a t i o n ,  

w as h y d r o g e n a te d  o v e r  Raney n i c k e l  t o  g i v e  th e  6 a - h y d r o x y -  

- 7 : 9 - d i e n e  (XIY) w h ic h  i s  a l s o  fo rm ed  by d e h y d r a t io n  o f



— 5 -

an i n t e r m e d i a t e  8cl- o1 (2Y) w i t h  m in e r a l  a c i d .  The 

t e r t i a r y  a l c o h o l  ( 2 Y ) , on t r e a t m e n t  w i t h  a c e t i c  a c i d ,  

g i v e s  th e  t r a n s a n n u la r  5 : 8 - e p o x id e  ( XVI ) .  In  b o th  

th e  e p i d i o x i d e  ( X I I I )  and th e  5 i 8 - e p o x i d e  (XVI) th e

AcO'

OH

l x̂v)

AcO
(X V I)

9 ( 1 1 ) -d o u b le  bond i s  s h i e l d e d  fro m  a t t a c k  on th e  r e a r  (a )  

f a c e ,  and c o n s e q u e n t l y  a t t e m p t s  t o  p r e p a r e  1 1 - o x y g e n a te d  

s t e r o i d s  w ere d i s a p p o i n t i n g .  A t t e n t i o n  was t h e r e f o r e  

d i r e c t e d  t o  th e  o x i d a t i o n  o f  th e  5 a - h y d r o x y - 7 : 9 ( 1 1 ) - d i e n e

(XIV) and t h i s  r o u t e  i s  d i s c u s s e d  l a t e r .
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L au b ach , S c î i r i e b e r ,  A g n e l l o ,  L i g b t f o o t  and B r u n in g s  

(9 )  i n  a  p r e l i m i n a r y  n o t e ,  d e s c r i b e  th e  s u c c e s s f u l  c o n ­

v e r s i o n  o f  0 - r i n g  u n s a t u r a t e d  s t e r o i d s  t o  1 1 - o x o e r g o s t a -  

- 8 : 2 2 - d i e n - 3 § - y l  a c e t a t e  (XXI) w h ic h  h a s  b e e n  c o n v e r t e d  

t o  c o r t i s o n e .

A tO

OH

Aco' AcO'

I s o m é r i s a t i o n  o f  deh y -d r o e r g o s t e r y l  a c e t a t e  (V) i n  l ic ^ u id  

s u lp h u r  d i o x id e  gave  i n  h ig h  y i e l d  e r g o s t a - 6 : 8 ( 1 4 ) : 9 (1 1 )  

- t e t r a e n - B g - y l  a c e t a t e  (X V II) w h ic h  on p h o t o p e r o x i d a t io n  

a f f o r d e d  l l i l 4 - e p i d i o x y e r g o s t a - 6 : 8 : 2 2 - t r i e n - 3 g - y l  a c e t a t e
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(X V T II) . M ild  b a se  c a t a l y s e d  r e a r r a n g e m e n t  o f  (X V III )  

l e d  t o  3 P - a c e t o x y - l l - o x o e r g o s t a - 6 : 8 : 2 2 - t r i e n - 1 4 5 - o l  (XIX) 

w h ic h ,  when t r e a t e d  w i t h  a c i d  y i e l d e d  l l - o x o e r g o s t a - 6 : 8 : 1 4 :22  

- t e t r a e n - 3 P - y l  a c e t a t e  (XX) .  C a t a l y t i c  h y d r o g e n a t io n  g a v e  

11 - o x o e r g o s t a - 8 : 2 2 - d i e n - 3 |3 - y l  a c e t a t e  (XXI) v i a  t h e  i n t e r ­

m e d ia te  8 : 1 4 - d i e  n e .

A n o v e l  a p p r o a ch  by S e e s  and Shoppee (1 0 )  c o n s i s t e d  

i n  a t t e m p t s  t o  in d u c e  a n i o n o t r o p i c  r e a r r a n g e m e n t  o f  a

6 - s u b s t i t u t e d  s t e r o i d  7 : 9 ( 1 1 ) - d i e n e  [ o f .  B a r to n ,  R o b in so n  

( 1 1 ) 3  t o  an 1 1 - s u b s t i t u t e d  6 : 8 - d i e n e . 3 : 5 - o y c l o E r g o s t a -

-7 : 9 (1 1 )  : 2 2 - t r i e n - 6 g - o l  ( i - d e h y d r o e r g o s t e r o l )  w as p r e ­

p a r e d ,  b u t  a t t e m p t s  t o  r e a r r a n g e  i t  t o  3 •5 - c y c l o e r g o s t a -  

-6  : 8 : 2 2 - t r i e n - 1 1 ^ - o l  w ere u n s u c c e s s f u l .

The F o rm a tio n  o f  1 1 -O x y g e n a te d  S t e r o i d s  from  7 : 9 ( 1 1 ) - D i e n e s .

The f i r s t  s u c c e s s f u l  i n t r o d u c t i o n  o f  1 1 -o x y g e n  f u n c t i o n s  

i n  th e  s t e r o i d  n u c l e u s ,  from  e r g o s t e r o l ,  was o u t l i n e d  by  

T i s h i e r  (1 2 )  i n  May 1 9 5 1 .  T h is  an nou ncem en t l e d  t o  a  

s e r i e s  o f  p r e l i m i n a r y  c o m m u n ic a t io n s  d e s c r i b i n g  th e  c o n ­

v e r s i o n  o f  7 : 9 ( 1 1 ) - d i e n e 8 i n t o  1 1 - o x y g e n a t e d  s t e r o i d s  

( 3 ,  1 4 ,  1 5 ,  1 6 ) .
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The P e r a r o m a t ic  A c id  R o u t e .

9 a : l l a - E p o x y e r g o s t a ->7 : 2 2 ~ d i e n - 5 g - y l  A c e t a t e  . -  E r ­

go s  t e  r y l - D ‘a c e t a t e  ( IV)  w i t h  one m o le c u la r ,  p r o p o r t i o n  o f  

p o r h e n z o ic  a c i d  g i v e s  9 a : l l a - e p o x y e r g o s t a - 7 2 2 2 - d i e n - 3 P -  

- y l  a c e t a t e  (XXII) ( 1 2 ,  1 7 ) .  A m b ig u ity  a r o s e  a s  t o  th e  

l o c a t i o n  o f  th e  e p o x id e  g r o u p in g  s i n c e  t r e a t m e n t  w i t h  

d i l u t e  s u l p h u r i c  a c i d  g a v e  th e  8 ( 9  ) - e n - 7 ^ - l l a - d i o l  ( X X I I I ) ,  

th e  9 ( 1 1 ) - e n - 7 -one (XXIV) and th e  8 - e n - 7 -on e  (XXV) d e ­

p e n d in g  on th e  c o n d i t i o n s  ( 1 7 - 2 0 ) .  The s t r u c t u r e  o f  th e  

e p o x id e  was e s t a b l i s h e d  by i t s  r e a r r a n g e m e n t  w i t h  b oron

AcO"Acd
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t r i f l u o r i d e - e t h e r a t e  ( 1 7 ,  18 )  o r  f e r r i c  c h l o r i d e  (19)  

i n  b en zen e  t o  th e  8 - e n - l l - o n e  (XXVI) w h ic h  can  be 

r e d u c e d  to  th e  s a t u r a t e d  1 1 - k e to n e  (XXX) ( 2 0 )  by l i t h i u m  

i n  l i q u i d  ammonia [ c f .  B ir c h  ( 2 1 ) ] ;  when e t h a n o l  i s  

p r e s e n t  th e  r e a c t i o n  p r o c e e d s  to  th e  l l a - o l  ( 2 2 ) .

O x id a t io n  o f  2 2 : 2 3 - d i b r o m o e r g o s t a - 7 : 9 ( 1 1 ) - d i e n - 3 g - y l  

a c e t a t e  (VI)  and 5 a - h y d r o x y e r g o s t a - 7 : 9 ( 1 1 ) : 2 2 - t r i e n - S P -  

- y l  a c e t a t e  (XIV) g i v e  th e  c o r r e s p o n d in g  9 : 1 1 - e p o x i d e s  

[ ( 2 3 )  and ( 24)  r e s p e c t i v e l y ] .

7 a : l l a - D i h y d r o x y e r g o s t a - 8 : 2 2 - d i e n - 5 p - y l  A c e t a t e . -  

T i s h l e r ^ s  m ethod ( 1 2 ,  25)  c o n s i s t e d  i n  th e  h y d r o l y t i c  

re a r r a n g e m e n t  o f  th e  e p o x id e  (XXII) t o  7̂  ̂ : l l j ^ - d ih y d r o x y -  

e r g o s t a - 8 : 2 2 - d i e n - 3 p - y l  a c e t a t e  ( X I I I I  ) . The a - o r i e n t a t i o n  

f o r  th e  7 - h y d r o x y l  grou p  h a s  b een  s u g g e s t e d  by P ie  s e r  ( 26)  

from  m o le c u la r  r o t a t i o n  s t u d i e s  and h a s  b een  e s t a b l i s h e d  

by H en b est  and \7agland  ( 2 7 ) .

O x id a t io n  o f  th e  e n e - d i o l  (X X III) w i t h  ch ro m ic  a c i d  

g i v e s  7 : 1 1 - d i o x o e r g o s t a - 8 : 2 2 - d i e n - 3 p - y l  a c e t a t e  (XXVII) 

w h ich  on t r e a t m e n t  w i t h  z i n c  and a c e t i c  a c i d  y i e l d s  

7 : l l - d i o x o e r g o s t - 2 2 - e n - 3 ( B - y l  a c e t a t e  ( XXIX) .  W o l f f - K is h n e r  

r e d u c t i o n  o f  th e  d io n e  (XXIX) gave  l l - o x o e r g o s t - 2 2 - e n - 3 p -  

- y l  a c e t a t e  (XXX) .
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<D

H e u s s e r ,  J e g e r  ^  ( 17)  d e s c r i b e d  th e  same

r o u te  (X X III)  ----->  (XXX). Under t h e i r  c o n d i t i o n s ,

8CL:9a-epoxy-7 : l l “d i:o x o e r g o s t -2 2 -e n -3 1 3 -y 3 i  a c e t a t e  (XXVIII) 

was i s o l a t e d  a s  w e l l  a s  (XXVII) from  th e  ch rom ic  a c i d  

o x i d a t i o n .  B oth  (XXVII) and (XXVIII) g i v e  th e  a n e - d io n e  

(XXIX) on r e d u c t i o n  w i t h  z i n c  i n  a c e t i c  a c i d .  In  a  

l a t e r  c o m m u n ic a t io n , H e u s s e r ,  A n l i k e r ,  E ic h e n h e r g e r  and
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J e g e r  ( 19 )  d e s c r i b e  v a r i a t i o n s  i n  th e  above m eth o d .  

T rea tm en t  o f  7 a : l l a - d i h y d r o x y e r g o s t a - 8 : 2 2 - d i e n - 3 p - y l  

a c e t a t e  (X X III)  w i t h  m o n o p e r p h th a l ic  a c i d  g i v e s  th e  

8 a : 9 a - e p o x i d e  (XXXI) w h ich  was c o n v e r t e d  i n t o  (XXXIII)  

e i t h e r  d i r e c t l y  o r  th r o u g h  th e  i n t e r m e d i a t e  t e t r o l  (X X X II) . 

T r e a tm e n t  o f  (XXXIII) w i t h  a l k a l i  y i e l d e d  3 p : 1 1 a - d i h y d r o x y -  

e r g o s t a - 8 : 2 2 - d i e n - 7 - o n e  (XXXIV) w h ic h  was c o n v e r t e d  i n t o  

(XXXV) by s e l e c t i v e  r e d u c t i o n  o f  th e  8 ( 9 ) -d o u b le  bond  

f o l l o w e d  by W o l f f - K is h n e r  r e d u c t i o n .

Ho*.

oH

AcOAcO 'O H
'OH

HO..
Ho*.
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The o r i e n t a t i o n  o f  th e  h y d r o x y l  g ro u p  a t  C ( q. )  i n  

(X X 2 III)  and r e l a t e d  compounds h a s  "been shown t o  have  

th e  0^-0 o n f i g u r a t i o n  by M a c lea n  and S p r in g  ( 2 8 ) .  S h o r t  

t r e a t m e n t  o f  2 2 : 2 3 -d ib r o m o - 7 a : 1 1 a -d ih y d r o x y e r g o s t - ^ S - e n -  

- 3 P - y l  a c e t a t e  (XXXVI) w i t h  boron  t r i f l u o r i d e  e th e  r a t e  

g i v e s  a m ix tu r e  o f  2 2 : 2 3 -d ib r o m o - 7 - o x o e r g o s t - 9 ( 1 1 ) - e n -  

- 3 p - y l  a c e t a t e  (XXXVII) and 2 2 : 2 3 -d ib r o m o -1 1  - o x o - 9 p - e r ­

go  s t -7  - e n -3 ( 3 - y l  a c e t a t e .  O x id a t io n  o f  th e  fo r m e r  w i t h

osmium t e t r o x i d e  f o l l o w e d  by a c é t y l a t i o n  and d e b r o m in a t io n  

g i v e s  (XXXVIII) i d e n t i c a l  w i t h  th e  p r o d u c t  o b t a in e d  by  

A c é t y l a t i o n  o f  (X X X I I I ) . I t  f o l l o w s  t h a t  t h e  h y d r o x y l  

g r o u p s  a t  C ( e )  and C ( a )  i n  th e  t e t r o l  (XXXII) a r e  ^  and  

a  r e s p e c t i v e l y .  B u d z ia r e k  and S p r in g  ( 29 )  h ave d e s c r i b e d   ̂

s i m i l a r  e x p e r im e n t s  s t a r t i n g  fro m  2 2 : 2 3 -d ib r o m o - 7 a :1 1 a - ,  

- d i h y d r o x y e r g o s t - 8 - e n - 3 ( 3 - y  1 a c e t a t e  (XXXVI).
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7 : 1 1 “P i 0 X0 “8 a - e r g o 8 t - 2 2 - e n - S P - y l  A c e t a t e . -  B u d z ia r e k  

and S p r in g  (3 0 )  o x i d i s e d  2 2 : 2 3 -d ib r o m o - 9 d :1 1 a - d i h y d r o x y - 7 - oxo 

e r g o s t a n - s p - y l  a c e t a t e  (XXXIX) w i t h  chromium t r i o x i d e  t o  

th e  c o r r e s p o n d in g  9 a - h y d r o x y - 7 : 1 1 - d io n e  (XL); v i g o r o u s  

t r e a t m e n t  o f  w h ich  w i t h  a l k a l i ,  f o l l o w e d  "by a c é t y l a t i o n ,  

y i e l d e d  th e  e n e - d i o n e  (XLI)* T hese a u t h o r s  made th e

HO.

i n t e r e s t i n g  o b s e r v a t i o n  t h a t  w h e r e a s  t r e a t m e n t  o f  (XXVII) 

o r  (XXVIII) o r  t h e i r  d ibrom  a n a lo g o u e s  w i t h  z i n c  i n  a c e t i c  

a c i d  g i v e s  7 : l l - d i o x o e r g o s t - 2 2 - e n - 3 p - y l  a c e t a t e  (XXIX) 

w it h  z i n c  i n  e th e r -m e  t h a n o l  th e  Bcu - i s o m e r ,  7 : l l - d i o x o -  

- 8 a - e r g 0 s t - 2 2 - e n - 3 p - y 1 a c e t a t e  ( X I I I ) ,  was o b t a i n e d .

I t  i s  r e a d i l y  i s o m e r i s e d  t o  (XXIX) on h e a t i n g  w i t h  

a c e t i c  a c i d .

T h is  c i s  a d d i t i o n  o f  h y d r o g e n  t o  th e  d o u b le  bond  

was l a t e r  c o n f ir m e d  by B a r to n  (3 1 )  who h ad  shown t h a t
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or

AcO'

^ -  Ĉ W\-j 'y ^3 1 ixwij

s e le n iu m  d i o x i d e  o x i d a t i o n  o f  a n e - 1 : 4 - d i o n e s  t o  e n e - 1 : 4 -  

- d i o n e s  r e q u i r e s  a c i s - r e l a t i o n  f o r  th e  e l i m i n a t e d  h y d r o g e n  

a to m s .  The 8 a .- i s o m e r ic  7 : 1 1 - d io n e  (X L II) g a v e  th e  e n e -  

- d io n e  (XXVII) w h i l e  7 : l l - d i o x o e r g o s t - 2 2 - e n - 3 p - y l  a c e t a t e  

(XXIX) was r e c o v e r e d  u n ch an ged  from  t r e a t m e n t  w i t h  

s e le n iu m  d i o x i d e .

1 1 -O xo- 9 g - e r g o s t a -7  : 2 2 - d i e n - 5 g - y l  A c e t a t e  and R e la t e d  

Compounds. -  E .R .H .J o n e s  ejt a l .  ( 3 2 )  have d e s c r i b e d  th e
7

c o n t r o l l e d  r e a r r a n g e m e n t  o f  9 a : l l a - e p o x y - ^  -com p ou n d s,  

i n  th e  a l i o - s t e r q i d § ,  w i t h  b oron  t r i f l u o r i d e  t o  1 1 - o x o -  

-  - 9 p - s t e r o i d s .  T hese g 'K -u n sa tu ra te d  k e t o n e s  ca n  be
7

i s o m e r i s e d  s u c c e s s i v e l y  t o  th e  1 1 - o x o - 9 a - c o m p o u n d s  

and 1 1 - 0 X 0 -  ^ - i s o m e r s .  The u n c o n j u g a t e d  7 : 8 - d o u b le  

b on d , i n  c o n t r a s t  t o  th e  9 a -co m p o u n d s , ca n  be h y d r o g e n a te d  

t o  1 1 - 0 X 0 -9  g -com pounds w h ic h  a r e  i s o m e r i s e d  by a l k a l i  t o
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1 1 - k e t o n e s  o f  9 a - c o n f i g u r â t ! on T hese r e a c t i o n s  w ere

p er fo rm ed  i n  th e  e r g o s t a n e ,  h i s n o r a l l o c h o l a n i c  a c i d  

and a l l o p reg n a n e  s e r i e s  w i t h  h y d r o g e n ,  h y d r o x y l  o r  

a c e t o x y l  s u b s t i t u e n t s  a t  0 ( G ) .  I n  th e  e r g o s t e r o l  s e r i e s  

h y d r o g e n a t io n  o f  l l - o x o e r g o s t a - 8 : 2 2 - d i e n - 3 p - y l  a c e t a t e  

(X X .7I)in  th e  p r e s e n c e  o f  p a l la d iu m  g a v e  1 1 - o x o - 8 a - e r g o  s  t a n - 

- 3 g - y l  a c e t a t e  ( X L I I I ) .

Add

(XXV 0

S i m i l a r  c o n v e r s i o n s  h ave  b een  r e p o r t e d  ( 3 3 )  s t a r t i n g  

from  2 2 î 2 3 - d i b r o m o - 9 a : l l a - e p o x y e r g o s t - 7 - e n - 3 p - y l  a c e t a t e  

and a l s o  i n  th e  a l l o p r e g n a n e  s e r i e s  ( 3 4 ) .  H e u s l e r  and
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V / e t t s t e i n  h ave r e p o r t e d  ( 3 5 )  t h e  same r e a r r a n g e m e n t  

t o  l l - o x o - 9 p - e r g o s t a - 7  i 2 2 - d i e n - 3 p - y l  a c e t a t e  (XLIVI 

w h ic h  i s o m e r i s e s  w i t h  m in e r a l  a c i d  o r  b o ro n  t r i -  

f l u o r i d e  i n  b e n z e n e  t o  t h e  known A .^ ^ 11-k eton e  (SXVT). 

T reatm en t o f  (XLIY) w i t h  l i t h i u m  a lu m in iu m  h y d r i d e ,  

f o l l o w e d  by a c é t y l a t i o n ,  g a v e  compounds (XLY) and  

( H Y I )  r e t a i n i n g  th e  9 g - c o n f i g u r a t i o n *  O x id a t io n  

w i t h  m o n o p e r p h th a l ic  a c i d  a f f o r d s  t h e  o x o - e p o x id e  

(2L Y II)  w h ic h  r e a r r a n g e s  w i t h  b o ro n  t r i f l u o r i d e  i n

OH
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d io x a n  t o  a  7 ^ -h y d r o x y - 8 ( 1 4 ) - e n - 1 1 -o n e  ( Z L V I I I ) .

H e n b e s t  and W agland ( 2 7 )  have c a r r i e d  o u t  

e s s e n t i a l l y  s i m i l a r  e x p e r im e n t s  a l t h o u g h  t h e y  do 

n o t  a s c r i b e  any c o n f i g u r a t i o n  t o  th e  1 1 - h y d r o x y l  

g ro u p  on l i t h i u m  a lu m in iu m  h y d r id e  r e d u c t i o n  o f  

{JLIY)  • The 9 g - c e n t r e  i n  (XQIX) i s  c o n f ir m e d  by  

o x i d a t i o n  back  t o  th e  p a r e n t  k e t o n e  ( XLI V) . The 

o x o - e p o x id e  (Z L Y I I ) , a s s i g n e d  th e  7 g : 8 g - c o n f i g u r a t i o n  

i n  a n a lo g y  w i t h  th e  d i r e c t i o n  o f  a t t a c k  on h y d r o -  

g e n a t i o h ,  on t r e a t m e n t  w i t h  a l k a l i  g i v e s  1 1 - o x o e r g o s t a -  

—8• 22 —d i e n —3 g *7g —d i o l  (I») •

H a

AcOOHHO
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H e n t e s t  and \7agland  a s s i g n  th e  a - o r i e n t a t i o n  t o  t h e

7 - h y d r o x y l  g ro u p  i n  ( 2 X E I I ) , s i n c e  a c e t o l y s i s  o f  t h e  

e p o x id e  (XXII) f o l l o w e d  b y  o x i d a t i o n  a f f o r d s  7 a -  

- h y d r o x y - 8 ( 9 ) - e n - l l - k e t o n e  ( L I I I )  d i f f e r i n g  from  t h e  

d i a c e t a t e  o f  (L) o n ly  i n  th e  c o n f i g u r a t i o n  a t  .

(,^«0 «='At (Liu)
R= H

11  - 0 x o e r g o s t - 2 2 - e n - 3 p - y l  A c e t a t e . -  Crawshaw, 

H e n b e s t  and J o n e s  ( 36 )  i n v e s t i g a t d r g  t h e  r e d u c t i o n  

o f  1 1 - 0 X 0 - 5 a - s t e r o i d s  t o  1 1 a  and 11  g -h y d r o x y  com­

p oun d s [ c f .  ( 2 2 ) ]  show ed t h a t  t h e  h in d e r e d  l l p -  

- h y d r o x y l  grou p  c o u ld  be a c e t y l a t e d  w i t h  a c e t y l  

c h l o r i d e  [ c f * ( 3 8 ) ] .  T hese a u t h o r s  a l s o  showed  

t h a t  th e  d i r e c t i o n  o f  e n d  a c é t y l a t i o n  i n  1 1 - o x o -  

- 5 a - s t e r o i d s  w as to w a r d s  C(q)  ( c f .  B a r to n  ( 3 9 ) )  by  

o x i d a t i o n  o f  th e  e n d  a c e t a t e  (LIY) t o  th e  9 a : l l a -  

- e p o x id e  (LY) w h ic h  on t r e a t m e n t  w i t h  a l k a l i  f o l l o w e d  

by a c é t y l a t i o n  g i v e s  t h e  k e t o l  (LYI) d e h y d r a te d  w i t h
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e
t h i o n y l  c h l o r i d e  t o  th e  A  - 1 1 - k e t o n e  ( 2 Z V I ) . T h is

AcO

(uvi)

i s  an e x t e n s i o n  o f  th e  m ethod  em p lo y ed  by H irschm ann  

and W endler (4 0 )  i n  th e  n orm al ( 5p)  s e r i e s .

The P e r a l i p h a t i c  A c id  R o u t e .

T hese p e r a l i p h a t i c  o x i d a t i o n s  a re  c o n f i n e d  t o  

a l i o - s t e r o i d s  o n l y ,  and a re  e x t e n s i o n s  o f  th e  m ethod  

o r i g i n a l l y  d e v e lo p e d  by D j e r a s s i  £ t  ( 1 4 ,  41} i n

th e  a l l o p reg n a n e  s e r i e s .

B u d z ia r e k ,  H ew b old , S t e v e n s o n  and S p r in g  ( 4 2 ,  43 )  

i s o l a t e d  from  t h e  a c t i o n  o f  one m o l . o f  p e r f o r m ic  a c i d  

on e r g o s t e r y l - B  a c e t a t e  (IT )  th e  p ï - u n s a t u r a t e d  k e t o n e ,  

? - 0 X 0 -8G L -ergosta-9  ( 1 1 )  : 2 2 - d i e n - 3 p - y l  a c e t a t e  (L V II) ,

+ 2 0 ° ,  w h i l e  H e u s s e r  £ t  a l . ( 1 9 )  o b t a in e d  th e  

n orm al C ( ô ) - e p im e r ,  7 - o x o e r g o s t a - 9 ( 1 1 ) î 2 2 - d i e n - 3 p - y l  

a c e t a t e  (X 2 I Y ) , -  5 5 ° ,  by r e a c t i o n  w i t h  h y d r o g e n
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p e r o x id e  i n  a c e t i c  a c i d .  The 8g-com pound  (XXIV) i s  

a l s o  o b t a in e d  by c o n t r o l l e d  m in e r a l  a c i d  t r e a t m e n t  

o f  9 a : l l a - e p o x y e r g o s t a - 7 : 2 2 - d i e n - 3 P - y l  a c e t a t e  (XX II)  

B o th  t h e s e  g j - u n s a t u r a t e d  k e t o n e s  g i v e  7 - o x o e r g o s t a -  

- 8 : 2 2 - d i e n - 3 g - y l  a c e t a t e  (XXV) on t r e a t m e n t  w i t h  

a l k a l i  f o l l o w e d  by a c é t y l a t i o n .

T rea tm en t o f  e r g o s t e r y l - D  a c e t a t e  w i t h  two 

m o le c u la r  p r o p o r t i o n s  o f  p e r f o r m ic  a c i d  g a v e  9 a : 1 1 a -  

- e p o x y - 7 - o x o e r g o s t - 2 2 - e n - 3 g - y l  a c e t a t e  (L V III )  a l s o

HO..

Ho'
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o b t a in e d  fro m  e a c h  o f  th e  C( e j - ^ p im e r i c  p i f - u n s a t u r a t e d  

k e t o n e s  ( 4 2 ) .  T h is  o z o - e p o x id e  (L Y III )  a l t h o u g h  s t a b l e  

t o  m in e r a l  a c i d  i s  r e a d i l y  c o n v e r t e d  t o  3g : l i e  - d ih y d r o x y  -  

e r g o s t a - 8 : 2 2 - d i e n - 7 - o n e  (XXXIY) by m i ld  a l k a l i ;  more 

v i g o r o u s  t r e a t m e n t  o f  th e  o x o - e p o x id e  (L Y III )  o r  th e  

d e r i v e d  d i o l  (XXXIY) w i t h  a l k a l i  g i v e s  ? : l l - d i o x o e r g o s t -  

- 2 2 - e n -3(3- y l  a c e t a t e  (22IX ) .

2 2 :2 3 -L ib r o m o  -9 a : 1 1 a - e p o x y -7  - o x o e r g o s t a n - 3 ( 3 - y l  

a c e t a t e  ( LXII ) h a s  b e e n  p r e p a r e d  and i t s  r e a r r a n g e ­

m ent p r o d u c t s  s t u d i e d  ( 4 3 ) .  An i n t e r e s t i n g  c o n j u g a t e d

A cO '

(Uni)

o x o - d ie n e  was o b t a in e d  by h y d r o l y s i s  o f  2 2 : 2 3 -d ib r o m o -  

-3(3 : l l a - d i a c e t o x y e r g o s t - 8 - e n - l l  -o n e  (L X II I )  w i t h  me th a n  o l i o  

h y d r o g e n  c h l o r i d e ,  a n a lo g o u s  t o  o n e ,  o b t a in e d  by  

D j e r a s s i  (4 1 )  i n  th e  a l i o p reg n a n e  s e r i e s ,  t o  w h ic h
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th e  fo r m u la  (LIX) was a s s i g n e d  bu.t l a t e r  amended  

( 44 )  t o  ( L X ) . I t  h a s  b een  s u g g e s t e d  by F i e s e r ,  

N a k a n is h i  and Huang ( 45)  t h a t  b o th  t h e s e  o z o - d i e n e s  

p o s s e s s  a 7 - o z o - 6 : 1 4 - d ie n e  s y s t e m ,  ( L X I ) .
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I n t r o d u c t i o n »

T h is  work b egan  i n  1 9 5 2  w i t h  th e  p r e p a r a t i o n  o f  

2 2 : 2 3 -d ib r o m o - 1 1 - 0 X 0 - 9 P - e r g o 8 1 - 7 - e n - 3 ( 3 - y l  a c e t a t e  ( I )  

and i t s  o x i d a t i o n  w i t h  p e r a r o m a t ic  a c i d s .  The b e ­

h a v io u r  o f  th e  r e s u l t i n g  o x o - e p o x id e  ( I I )  w i t h  a c i d s  

and a l k a l i  was exam in ed  i n  d e t a i l ,  and t h e  c o n s t i t u t i o n

o f  th e  r e a r r a n g e m e n t  p r o d u c t s  e l u c i d a t e d .  The i n ­

v e s t i g a t i o n  l e d  t o  th e  e x t e n s i o n  o f  th e  p ro b lem  t o  

i n c l u d e  th e  p r e p a r a t i o n  and o x i d a t i o n  o f  th e  9 a -  

- e p im e r ,  2 2 : 2 3 - d i b r o m o - l l - o x o e r g o s t - 7  - e n - 3 p - y l  

a c e t a t e  ( I I I )  f o r  c o m p a r iso n  o f  th e  s t e r i c  c o u r s e  o f  

a d d i t i o n  o f  p e r a c i d s  a t  th e  7 : 8 -d o u b le  bond i n  n a t ­

u r a l  (9 a )  and u n n a t u r a l  ( 9 P ) - s t e r o i d s .  H o s t  o f  

th e  work d e s c r i b e d  h a s  b een  p u b l i s h e d  ( 4 6 ,  6 1 ) .



-  24 -

1 1 -O xo- A  - E r g o s t e n y l  D e r i v a t i v e s *

An a t t e m p t  t o  p r e p a r e  th e  e n o l  a c e t a t e  o f  an  , 

1 1 - k e to n e  by t r e a t m e n t  o f  2 2 : 2 3 -d ib r o m o — 9 c i : l l a -  

- e p o x y e r g o s t - 7 - e n - 3 ( 3 - y l  a c e t a t e  ( I )  w i t h  b o ro n  t r i -  

f l u o r i d e  e t h e r a t e  i n  a c e t i c  - a n h y d r id e - e t h e r  g a v e  

i n s  t e  ad 2 2 : 2 3  -d ib rom o -1 1  -o x o  -9  P -e  rg o  s  t  -7  - e n  -3P - y l  

a c e t a t e  ( I I I  i d e n t i c a l  w i t h  a sp e c im e n  p r e p a r e d  

by M aclean  and S p r in g  ( 28 ) #  In  c o n n e c t i o n  w i t h  

s t u d i e s  o f  th e  o x i d a t i o n  o f  t h i s  py - u n s a t u r a t e d  

k e to n e  ( I I )  w i t h  p e r a r o m a t ic  a c i d s  i t  became

H
cn o o

d e s i r a b l e  t o  i s o l a t e  th e  9a ,-ep im e r  ( I I I )  t o  Examine  

p a r a l l e l  r e a c t i o n s  i n  a n a t u r a l  (9a,) s t e r o i d .

K
Aco

(14
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A ttem p te d  é p i m é r i s a t i o n s  a t  0 ( g ) i n  ( I I )  i n  a c e t i c  

a c i d - c h l o r o f o r m  and a c e t i c  a c i d  a lo n e  g a v e  s u c c e s s ­

i v e l y  u n ch an ged  m a t e r i a l  o r  m ix t u r e s  sh o w in g  h ig h
o

i n t e n s i t y  a b s o r p t i o n  a t  2 5 4 0  A and f i n a l l y  th e  ap;- 

-k e to n e  ( I V ) ; p o l a r i m e t r i c  i n v e s t i g a t i o n s  o f  t h e  

r e a r r a n g e m e n t  o f  ( I I )  w i t h  b o ro n  t r i f l u o r i d e  e t h e r a t e  

i n  b e n z e n e - e t h e r  m ix t u r e s  d id  n o t  s u p p o r t  th e  v ie w  

t h a t  c o n v e r s i o n  o f  ( I I )  i n t o  ( IV)  p r o c e e d s  v i a  ( I I I ) *

1 1 -O x o e r g o s t a - 7 : 2 2 - d i e n - 3 p - y l  a c e t a t e  ( V I ) ,  th e  

d e b r o m in a te d  9 a - e p im e r ,  became a v a i l a b l e  fro m  an u n ­

e x p e c t e d  s o u r c e .  A tte m p te d  d eb r o m in a t io n  w i t h  a c t i v a t e d  

z i n c  i n  n e u t r a l  s o l v e n t  o f  2 2 : 2 3 - d i b r o m o - 3 p i T P - d i -  

a c e t o x y e r g o s t - G - e n - l l - o n e  ( V ) , w hose p r e p a r a t i o n  i s  

d i s c u s s e d  i n  th e  n e x t  s e c t i o n ,  g a v e  i n s t e a d  a  compound  

( o r  p o s s i b l y  CscH^^eOs) g i v i n g  a y e l l o w  c o l o u r  

w it h  t e t r a n i t r o m e t h a n e  i n  c h lo r o fo r m  and sh o w in g
o

u l t r a - v i o l e t  a b s o r p t i o n  a t  2 0 4 0  A ( é  3 , 4 0 0 ) *  • I n  o r d e r  

t o  d e te r m in e  w h e th e r  th e  compound c o n t a i n e d  a  n u c l e a r  

d o u b le  b o n d ,h y d r o g e n a t io n s  w ere c a r r i e d  o u t  i n  g l a c i a l  

a c e t i c  a c i d ,  and e t h y l  a c e t a t e  r e s p e c t i v e l y ,  i n  th e  

p r e s e n c e  o f  p la t in u m  a s  c a t a l y s t .  The f o r m e r  g a v e  a  

compound i d e n t i f i e d  a s  e r g o s t - 8 ( 1 4 ) - e n - 3 P - y l  a c e t a t e

( V I I I )  i n d i c a t i n g  t h a t  h y d r o g e n o l y s i s  and m i g r a t i o n
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o f  th e  n u c l e a r  d o u b le  bond had  o c c u r r e d .  Hence th e  

compound CgoH^eOg i s  l l - o x o e r g o s t a - 7 : 2 2 * d i e n - 3 ( 3 - y l  

a c e t a t e  ( V I ) .  The p r o d u c t  fro m  th e  h y d r o g e n a t io n  i n

AcO'

iyw))

e t h y l  a c e t a t e  i s  l l - o x o e r g o s t - 7 - e n - s p - y l  a c e t a t e  ( VI I )  

T hese i n v e s t i g a t i o n s  c o n f ir m  th e  i n v e s t i g a t i o n s  o f  

B la d o n  £ t  ( 3 2 )  who had p r e v i o u s l y  p r e p a r e d  (VI)  

and r e d u c e d  i t  t o  ( V I I I )  i n  a c e t i c  a c i d ,  u s i n g  d io x a n  

a s  s o l v e n t  l l - o x o e r g o s t - . 7 - e n - 3 p - y l  a c e t a t e  ( VI I )  was  

o b t a in e d  by t h e s e  a u t h o r s  i n  cru d e  form *
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B r o m in a t i o n  ( 46 )  o f  th e  pY- u n s a t u r a t e d  k e t o n e  ( I I )  

g a v e  a t r ib r o m o  d e r i v a t i v e ,  7 ^ : 2 2 : 2 3 - t r i b r o m o - I I - o z o -  

e r g o s t - 8 - e n - 3 p - y l  a c e t a t e  ( IX)  w h ic h  on deb r o m in a t io n  

w i t h  z i n c  i n  n e u t r a l  s o l v e n t  g a v e  1 1 - o x o e r g o s t a - 7 S 2 2 -  

- d i e n - 3 p * y l  a c e t a t e  ( Y D -  S in c e  ( Yl )  i s  o b t a in e d  fro m  

th e  7 p - a c e t o x y  compound (Y) and n o t  from  th e  7 a - i s o m e r ,  

d e s c r i b e d  l a t e r ,  th e  p - c o n f i g u r a t i o n  i s  s u g g e s t e d  f o r

th e  brom ine atom  a t t a c h e d  t o  0 ( ? ) i n  ( I X ) .

2 2 :2 3 -D ib r o m o - 1 1 - o x o e r g o s t - 7 - e n - 3 p - y l  a c e t a t e  (1 1 1 )  

was e v e n t u a l l y  p r e p a r e d  by r a p id  f i l t r a t i o n  o f  (1 1 )
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th r o u g h  a  co lum n  o f  s p e c i a l l y  t r e a t e d  a lu m in a  [ c f .  

B la d o n  e t  a l .  ( 3 2 ) ] ;  i t s  s t r u c t u r e  w as c o n f ir m e d  by  

d e b r o m in a t io n  t o  l l - o x o e r g o s t a - 7 : 2 2 - d i e n - 3 p - y l  a c e t a t e  

( V I ) .  E l k s ,  E v a n s ,  R o b in s o n ,  Thomas and Wyman ( 3 3 )  

d e s c r i b e d  th e  p r e p a r a t i o n  o f  a compound t o  w h ic h  th e  

s t r u c t u r e  (1 1 1 )  was a s c r i b e d ;  t h i s  c l a i m  was l a t e r  

w ith d ra w n  s i n c e  t h e i r  p r e p a r a t i o n  g i v e s  a  2 : 4 - d i n i t r o -  

p h e n y lh y d r a z o n e  i n  g o o d  y i e l d  ( 7 0  ) •  The m o le c u la r  

r o t a t i o n  ch an ge  a s s o c i a t e d  w i t h  th e  c o n v e r s i o n  o f

( I I )  i n t o  th e  9 a - e p im e r  (1 1 1 )  ( A  + 930®) i s  s i m i l a r  

t o  t h a t  a s s o c i a t e d  w i t h  th e  c o n v e r s i o n  o f  1 1 - o x o - 9 P-  

- e r g o s t a - 7  i 2 2 - d i e n - 3 p - y l  a c e t a t e  i n t o  t h e  9 u -e p im e r  

(VI)  ( A  + 9 7 0 ® ) .

B e l i e v i n g  t h a t  t h e y  h ad  i s o l a t e d  th e  9a ,-e p im e r

( I I I )  , E l k s  £ t  ( 3 3 )  s u g g e s t e d  t h a t  th e  r e a r r a n g e ­

m ent o f  2 2 : 2 3 -d ib r o m o - 1 1 - 0 X 0 - 9 P - e r g o 81 - 7 - e n - 3 p - y l  

a c e t a t e  (1 1 )  i n t o  t h e  A - k e t o n e  ( IV)  i n v o l v e s  a s  

i t s  f i r s t  s t a g e  i n v e r s i o n  a t  0 ( 9 } .  There i s  now no 

e x p e r im e n t a l  e v i d e n c e  f o r  t h i s  o p i n i o n  w h ic h  i s  i n  

a c c o r d  w i t h  o u r  e x p e r i e n c e  i n  r e a r r a n g e m e n ts  w i t h  

b o r o n - t r i f l u o r i de e t h e r a t e  i n  b e n z e n e - e t h e r  m i x t u r e s ,  

m e n t io n e d  e a r l i e r .  We s u g g e s t  t h a t  r e a r r a n g e m e n t  w i t h
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L e w is  a c i d s  p r o c e e d s  a s  b e lo w .

T h is  m echan ism  i s  i n  c o n t r a s t  t o  th e  r e a r r a n g e  

m ent u n d e r  a l k a l i n e  c o n d i t i o n s  w here t h e  9 a - e p im e r  

h a s  b e e n  shown t o  be i n t e r m e d i a t e  ( 4 6 ) .

2 2 : 2 3 -D ib rom o- 7 p : - e p o x y - 1 1 - o x o - 9 6 - e r g o s t a n - 3 g - y l  A c e t a t e

The o x i d a t i o n  o f  2 2 : 2 3 - d i b r o m o - l l - o x o - 9 p - e r g o s t -  

- 7 - e n - 3 p - y l  a c e t a t e  ( I )  w i t h  p e r b e n z o i c  a c i d  w as  

ex a m in ed ;  by u s i n g  f r e s h l y  p r e p a r e d  r e a g e n t  and  

m in e r a l  a c i d - f r e e  c h l o r o f o r m ,  an a lm o s t  q u a n t i t a t i v e  

y i e l d  o f  a compound CooH4 6 Û4,Brg.*ôCHCl5 w as o b t a i n e d .

The u n s o l v a t e d  c r y s t a l  CgoH^eO^Brs w as p r e p a r e d  by  

o x i d a t i o n  o f  ( I )  w i t h  m o n o p e r p h th a l ic  a c i d  i n  e t h e r  

f o l l o w e d  by c r y s t a l l i s a t i o n  fro m  b e n z e n e - l i g h t  p e t r o le u m .  

A tte m p ts  t o  rem ove th e  s o l v e n t  o f  c r y s t a l l i s a t i o n  a t  

1 3 5 °  v a cu o  w ere a cc o m p a n ied  by a  ch an ge  to w a r d s  

d e x t r o r o t a t i o n  and th e  a p p e a r a n c e  o f  h i g h  i n t e n s i t y
o

a b s o r p t i o n  a t  2 5 4 0  A. The s o l v a t e d  m o d i f i c a t i o n  i s  

o b t a in e d  fro m  th e  u n s o l v a t e d  c r y s t a l  on c r y s t a l l i s a t i o n
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fro m  c h lo r o fo r m - m e th a n o l  • The compound CsoH^eO^^Brg 

{ .^ H C ls ) .  g a v e  no c o l o u r  w i t h  t e  t  r a n i  trom e th a n e  i n  

c h lo r o fo r m  and d id  n o t  show i n t e n s e  s e l e c t i v e  a h -
o

s o r p t i o n  i n  th e  u l t r a - v i o l e t  ab ove 2 0 0 0  A} t h e  

a b s e n c e  o f  a h y d r o x y l  grou p  was c o n f ir m e d  by i t s  

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 .  T h is  compound i s  

e i t h e r  2 2 i 2 3 -d ib r o m o -7  5 l l - d i o x o e r g o s t a n - 3 p - y l  

a c e t a t e  ( l Y)  o r  2 2 i 2 3 -d ib r o m o - 7 ^ ; ^ - e p o x y - 1 1 - o x o -  

- 9 p - e r g o s t a n - 3 p - y l  a c e t a t e  ( I I ) .  The fo r m e r  p o s s ­

i b i l i t y  b e in g  e l i m i n a t e d  when d e b r o m in a t io n  w i t h  

z i n c  i n  n e u t r a l  s o l v e n t  g a v e  a  compound C^oH^QO ,̂ 

d i f f e r e n t  from  th e  known ( 1 2 ,  1 7 )  7 : l l - d i o x o e r g o s t -  

- 2 2 - e n - 3 P - y l  a c e t a t e  ( V ) . The d e b r o m in a t io n  p r o d u c t  

i s  t h e r e f o r e  7^ i 8 ^ - e p o x y - l l - o x o - 9 p - e r g o s t - 2 2 - e n - 3 p - y l  

a c e t a t e  ( I I I ) ;  t h i s  compound w as l a t e r  d e s c r i b e d  b y

AcO

(n

H e u s l e r  and W e t t s t e i n  ( 35 )  and H e n b e s t  and Wagland (27 )
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Treatm ent  o f  th e  d ib r o m o - o x o - e p o x i d e  ( I I )  w i t h  

aq^ueous h y d r o g e n  bromide i n  a c e t i c  a c i d - c h l o r o f o r m  

gave  an i s o m e r  eO^Br^ sh o w in g  no i n t e n s e  a b -
o

s o r p t i o n  i n  th e  u l t r a - v i o l e t  above  2 0 0 0  A. and  

g i v i n g  no c o l o u r  w i t h  t e t r a n i t r o m e t h a n e  i n  c h l o r o f o r m .  

D e b r o m in a t io n  w i t h  z i n c  i n  n e u t r a l  s o l v e n t  gave  ? i l l -  

- d i o x o e r g o s t - 2 2 - e n - 3 p - y l  a c e t a t e  ( V) .  The n a t u r a l

c o n f i g u r a t i o n  a t  G ( s )  &nd C(q)  i n  ( IV)  f o l l o w s  b o th  

from  t h i s  r e a c t i o n  and i t s  r e c o v e r y  u n c han ged  a f t e r  

a l k a l i n e  h y d r o l y s i s  f o l l o w e d  by r e a c é t y l a t i o n .  T h is  

p e r m i t s  l o c a t i o n  o f  th e  e p o x i d e  g ro u p  a t  0 ( 7 ) and C ( e ) j  

th e  - c o n f i g u r â t i o n  i s  a s s i g n e d  t o  th e  0 x 0 - e p o x i d e  

( I I )  and ( I I I )  f o r  r e a s o n s  w h ic h  w i l l  a p p e a r  i n  the  

se que 1 .

When 22 : 2 3 - d i b r o m o - 7 p : 8 p - e p o x y - 1 1 - 0 x 0 - 9 p - e r g o s t a n -  

- 3 p - y l  a c e t a t e  ( I I )  i s  t r e a t e d  w i t h  a t r a c e  o f  h y d ro g en
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brom ide i n  c h lo r o f o r m ,  a  s e c o n d  i s o m e r  i s  o b t a i n e d  

w h ic h  sh ow s th e  c h a r a c t e r i s t i c  u l t r a - v i o l e t  a b ­

s o r p t i o n  s p e c tr u m  o f  an a p - u n s a t u r a t e d  k e t o n e ;  i t s  

i n f r a - r e d  sp e c tr u m  show s p e a k s  c h a r a c t e r i s t i c  o f  an 

o -P -u n s a tu r a te d  k e t o n e ,  h y d r o x y l  and a c e t o x y l  g r o u p s»

The p r e s e n c e  o f  a  h y d r o x y l  g r o u p  w as c o n f ir m e d  by  

a c é t y l a t i o n  t o  t h e  d i a c e t a t e  ( V I I ) . The i s o m e r  i s  

th e  r e f  o r e  2 2 : 2 3  -d ib ro m o  -7 p -h y d r o x y - 1 1  - o x o e r g o s t - 8 - e n -  

- 3 P - y l  a c e t a t e  ( V I ) .  A p a rt  fro m  th e  o r i e n t a t i o n  o f  

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

(VI)  w as e s t a b l i s h e d  by o x i d a t i o n  w i t h  ch ro m ic  a c i d  

f o l l o w e d  by t r e a t m e n t  w ith , z i n c  d u s t  i n  a c e t i c  a c i d  

t o  7 : l l - d i o x o e r g o s t - 2 2 - e n - 3 p - y l  a c e t a t e  ( V ) .  2 2 : 2 3 -

D ibrom o- 7 p - h y d r o x y -1 1  - o x o e r g o s t - 8 - e n - 3 p - y l  a c e t a t e  (V I ) 

i s  an  i n t e r m e d i a t e  i n  th e  c o n v e r s i o n  o f  t h e  o x o - e p o x id e

( I I )  i n t o  t h e  s a t u r a t e d  d ik e t o n e  (IV ) s i n c e  i t  i s  c o n ­

v e r t e d  i n t o  t h e  l a s t  compound by t r e a t m e n t  w i t h  h y d r o g e n  

brom ide i n  a c e t i c  a c i d - c h l o r o f o r m .  T rea tm en t o f  t h e  

d i o l - m o n o a c e t a t e  (V I) w i t h  z i n c  i n  n e u t r a l  s o l v e n t  

g a v e  7 p -h y d r o x y - 1 1  - o x o e r g o s t a - 8 :22  - d i e n - 3 p - y l  a c e t a t e  

( V m )  a c é t y l a t i o n  o f  w h ic h  g a v e  3P : 7 p - d i a c e t o x y e r g o s t a -  

- 8 : 2 2 - d i e n - 1 1  -o n e  ( I X ) ,  p r e p a r e d  by H e n b e s t  and Wagland



“ 33 —

( 2 7 )  by  a c é t y l a t i o n ,  o f  t h e  c o r r e s p o n d in g  d i o l .

!• .
a . 2n r̂tcOH.

0

'V. )

X3

[  w

A tte m p te d  d eb ro m im a tio n  o f  2 2 : 2 3  -d ib rom o -3p  : 7 g -  

~ d i a c e t o x y e r g o s t - 8 - e n - l l - o n e  ( VI I )  g a v e  1 1 - o x o e r g o s t a -  

-? : 2 2 - d i e m - 3 P - y l  a c e t a t e  d i s c u s s e d  I n  t h e  p r e v i o u s  

s e c t i o n .
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When th e  o x o - e p o x id e  ( I I )  i s  t r e a t e d  w i t h  d io x a n  

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

CsoH^eO^Bra w as o b t a in e d ;  t h i s  sh ow s t h e  u l t r a - v i o l e t  

a b s o r p t i o n  s p e c t r a  o f  a ® ^ ^ - s t e n o l  and t h e  p r e s e n c e  

o f  a h y d r o x y l  w as c o n f ir m e d  by t h e  i n f r a - r e d  a b s o r p t i o n  

sp e c tr u m  and by a c é t y l a t i o n  t o  a  d i a c e t a t e  ( X T ) . T h is  

t h i r d  i s o m e r  i s  t h e r e f o r e  2 2 : 2 3 -d ib r o m o - 7 P -h y d r o x y - 1 1 -  

- 0X0 - 9 g - e r g o s t - 8 (1 4 )  - e n - 3 g - y l  a c e t a t e  (X) w h ic h  i s  

s m o o th ly  d e b r o m in a te d  b y  z i n c  i n  n eu ^ tra l s o l v e n t  t o  

7(3- h y d r o x y - 1 1 - 0 X 0 - 9 g - e r g o s t a - 8 ( 1 4 )  : 2 2 - d i e n - 3  g - y l  

a c e t a t e  ( X I I ) .  The 9 g - c o n f i g u r a t i o n  i s  a s s i g n e d  t o  

(X) , (XI)  and ( X I I )  b e c a u s e  a l k a l i n e  h y d r o l y s i s  o f  

th e  f i r s t  compound a t  room te m p e r a tu r e  g i v e s  a  d i o l

( X I I I ) , th e  u l t r a - v i o l e t  a b s o r p t i o n  sp e c tr u m  o f  w h ic h  

e s t a b l i s h e d  th e  p r e s e n c e  t h e r e i n  o f  t h e  8 : 1 4 - d o u b le  

b ond . A c é t y l a t i o n  o f  th e  d i o l  g i v e s  a d i a c e t a t e  w h ich  

d i f f e r s  from  (XI)  and is .  c o n s e q u e n t l y  c o n s i d e r e d  t o  be 

2 2 : 2 3 - d i b r o m o - 3 g : 7 g - d i a c e t o x y e r g o s t - 8 ( 1 4 ) - e n - 1 1 - o n e

(XIV) d i f f e r i n g  from  t h e  p r e v i o u s  d i a c e t a t e  s o l e l y  

i n  c o n f i g u r a t i o n  a t  0 ( e ) . I t  t h e r e f o r e  f o l l o w s  t h a t  

f o r m a t io n  o f  th e  o x o - e p o x id e  ( I I )  fro m  2 2 : 2 3  -d ib ro m o  -  

-1 1  - 0  xo -9 g -e  rg o  s  t  -7 - e n - 3  g - y l  a c e t a t e  i s  n o t  a cco m p a n ied
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by i n v e r s i o n  a t  C ( g } .  F o r  d i f f e r e n t  r e a s o n s  th e  same 

c o n c l u s i o n  w as r e a c h e d  by H e n b e s t  and W agland ( 27 )

oAc ALO
ort AU)
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c o n c e r n in g  t h e  s t r u c t u r e  o f  th e  r e l a t e d  brom ine - f r e e  

o x o - e p o x id e  ( I I I ) . D e b r o m in a t io n  o f  th e  9 a - d i a c e t a t e  

(XIY) by z i n c  i n  n e u t r a l  s o l v e n t  g i v e s  3 g : 7 p - d i a c e t o x y -  

e r g o s t a - 8 ( l 4 ) : 2 2 - d i e n - 1 1 - o n e  ( XY) .

A compound d e s i g n a t e d  7 ^ - h y d r o x y - 1 1 - o x o e r g o s t a -  

- 8 ( 1 4 ) : 2 2 - d i e n - 3 p - y l  a c e t a t e  h a s  b e e n  o b t a in e d  by 

H e u s l e r  and W e t t s t e i n  ( 3 5 )  by t r e a t m e n t  o f  th e  d e ­

b r o m in a te d  o x o - e p o x id e  ( I I I )  w i t h  b o r o n  t r i f l u o r i d e -  

-a  th e  r a t e  i n  h o t  d ioxan *  A lth o u g h  th e  m.p.^ o f  t h i s  

compound i s  s i m i l a r  t o  t h a t  o f  - h y d r o x y - 1 1 - o x o -9  g -

- e r g o s t a - 8 ( 1 4 ) : 2 2 - d i e n - 3 g - y l  a c e t a t e  ( X I I ) ,  th e  

r o t a t i o n s  o f  t h e  two p r e p a r a t i o n s  a r e  m a r k e d ly  d i f f e r e n t  

(,+ 76®,  + 216® r e s p e c t i v e l y ) .  We h ave  n o t  p r e p a r e d  

7 g - h y d r o x y - 1 1 -o x o e  r g o s t a - 8  (1 4 )  : 2 2 - d i e n - 3 g - y l  a c e t a t e ;  

the. r e l a t e d  d i a c e t a t e  m*p.  113® , [o , ]g  + 34® a g a in  

d i f f e r s  a p p r e c i a b l y  fro m  th e  d i a c e t a t e  ( m . p .  1 5 3 -1 5 5  ®) 

o b t a i n e d  by H e u s l e r  and We t t  s t e i n  who a p p r e c i a t e d  t h a t  

t h e i r  p r e p a r a t i o n  w as n o t  p u r e .  R e p e t i t i o n  o f  t h e i r  

e x p e r im e n t  d id  n o t  g i v e  a h om ogen eou s p r o d u c t ;  th e  

sa m p le  o b t a in e d  by u s  had  m . p .  1 8 7 -1 9 0 ® , + 147®,
o

Max. a t  2 4 8 0  A ( 6  1 7 0 0 ) .  M o d i f i c a t i o n  o f  th e  e x p e r i ­

m e n t a l  c o n d i t i o n s  t o  b o ro n  t r i f l u o r i d e - e t h e r a t e  i n
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d io x a n  a t  room te m p e r a tu r e  f o r  18  h o u r s  g a v e  7 g -  

- h y d r o x y -1 1  - o x o - 9 P - e r g o s t a - 8 (1 4 )  : 2 2 - d i e n - 3 P - y l  

a c e t a t e  ( X I I ) ,  + 2 1 1 ° .  T h is  e x p e r im e n t^

f o l l o w e d  s p e c t r o s c o p i c a l l y  and p o l a r i m e t r i c a l l y ^  

f a i l e d  t o  show t h e  e x i s t e n c e  o f  a  9 a - o x o - e p o x i d e  

(XYI) a s  i n t e r m e d i a t e  c o n f ir m in g  t h e  p o s t u l a t e d  

9 P - c e n t r e  i n  (X I I )  .

In  s p i t e  o f  many a t t e m p t s ,  i t  w as n o t  p o s s i b l e  

t o  c o n v e r t  t h e  9 P - o x o - e p o x id e  ( I I )  t o  th e  9 a - e p im e r  

( XVI) .  A tte m p te d  r e a r r a n g e m e n t  o f  ( I I )  on  p r e v i o u s l y

AoO

t r e a t e d  a lu m in a , u s e d  s u c c e s s f u l l y  i n  th e  é p i m é r i s ­

a t i o n  a t  C(ô)  i n  th e  p V -u n s a tu r a te d  k e t o n e  ( I ) ,
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l e d  t o  i t s  r e c o v e r y  i n c h a n g é d . The a c t i o n  o f  

a l k a l i  i s  l a t e r  d i s c u s s e d .  V a r io u s  a c i d  c o n d i t i o n s  

w ere em p lo y ed  b u t  t h e s e  w ere u n s u c c e s s f u l .  A

s y s t e m a t i c  a p p r o a c h  i n  w h ic h  th e  b e h a v io u r  o f  th e  

o x o - e p o x id e  ( I D  w as s t u d i e d  a t  v a r i o u s  pHs w as  

c a r r i e d  o u t .  I t  was fo u n d  t h a t  r e a r r a n g e m e n t  

o c c u r r e d  b e tw e e n  pH 1 . 0 9  and 1 . ‘4 2 ;  a t  pH 0 . 6 5  

( I I I  i s  c o n v e r t e d  i n t o  th e  9 ^ - 7 - h y d r o x y - 8 ( 1 4 ) - e n e  

(Z) d e m o n s t r a t in g  t h a t  f i s s i o n  o f  t h e  e p o x id e  

g ro u p  o c c u r s  b e f o r e  a t t a c k  a t  C ( e 1.  I n  v ie w  

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

m é r i s a t i o n  w ere s u s p e n d e d .  I t  i s  u n l i k e l y  t h a t  

c o n v e r s i o n  o f  th e  o x o - e p o x id e  ( I I )  t o  t h e  d i o l  

m o n o a c e ta te  (VI)  p r o c e e d s  v i a  t h e  9 a - o x o - e p o x i d e

(XVI) ;  s i n c e  o x i d a t i o n  o f  t h e  pîf- u n s a t u r a t e d  k e t o n e  

( I )  by p e r b e n g o ic  ac iâ . w h ic h  h ad  b e e n  s t o r e d  f o r
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s e v e r a l  d a y s  and c o n t a in e d  a t r a c e  o f  h y d r o g e n  

c h l o r i d e  g a v e  a  m ix tu r e  o f  th e  o x o - e p o x i d e  ( I I )  

and t h e  d i o l  m o n o - a c e t a t e  ( V I ) .

The d i o l  m o n o a c e ta te  (VI )  i s  r e c o v e r e d  u n ­

ch a n g ed  a f t e r  t r e a t m e n t  w i t h  s u l p h u r i c  a c i d  i n  

d io x a n  u n d e r  c o n d i t i o n s  w h ic h  c o n v e r t  t h e  o x o -  

-e p  o x id e  i n t o  t h e  7 P -h y d r o x y - 8  ( 1 4  ) - e n - 9  g -com pound

(X) ; i t  f o l l o w s  t h a t  (X) i s  n o t  an  i n t e r m e d i a t e  

i n  th e  c o n v e r s i o n  i n t o  (VI)  by m in e r a l  a c i d ;  t h i s  

c o n c l u s i o n  i s  i n  a g r e e m e n t  w i t h  th e  e s t a b l i s h e d  

9 p - c o n f i g u r a t i o n  i n  (X) . % e n  t r e a t e d  w i t h  a  t r a c e  

o f  h y d ro b ro m ic  a c i d  u n d e r  c o n d i t i o n s  w h ic h  c o n v e r t  

th e  o x o - e p o x id e  ( I I )  i n t o  t h e  d i o l  m o n o a c e ta te  (VI)  

2 2 : 2 3  -d ib rom o -7 g -h y  d ro x y  - 1 1 - o x o -9 g - e r g o s t - 8  (1 4 )  - e n -  

3 g - y l  a c e t a t e  (X) i s  n o t  c o n v e r t e d  i n t o  (VI)  b u t  i s  

d e h y d r a te d  t o  g i v e  a  " n o n -c o n ju g a te d "  o x o - d i e n e  w hose  

s t r u c t u r e  i s  d i s c u s s e d  i n  a l a t e r  s e c t i o n .  T h is  

p r o v e s  t h a t  th e  2^8(14) -9  g -com pound (X) i s  n o t  an  

i n t e r m e d i a t e  i n  th e  c o n v e r s i o n  o f  t h e  o x o - e p o x id e  

t o  2 2 : 2 3 -d ib r o m o -7 g - h y d r o x y - 1 1 - o x o e r g o s t - 8 - e n - 3 g - y l  

a c e t a t e  ( V I ) .  C o n s e q u e n t ly  com pounds (VI)  and (X) 

are  th e  p r im a ry  and in d e p e n d e n t  r e a r r a n g e m e n t  p r o d u c t s
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from  th e  o x o - a p o x id e  ( I I ) .

I t  i s  now p e r t i n e n t  t o  d i s c u s s  th e  o r i e n t a t i o n  

o f  th e  e p o x id e  g r o u p in g .  The l a c k  o f  i n f o r m a t i o n  o f  

th e  i n f l u e n c e  o f  th e  u n n a t u r a l  (P) c o n f i g u r a t i o n  a t  

C(e)  d id  n o t  p e r m it  any p r e d i c t i o n  f o r  th e  s t e r i c  

c o u r s e  o f  a d d i t i o n  a t  th e  7 : 8 -d o u b le  b ond . I f  th e  

d i r e c t i o n  o f  a t t a c k  by p e r a c i d s  i s  assu m ed  t o  be th e  

same a s  i n  h y d r o g e n a t io n  o f  A . - s t e r o i d s  ( 32 )  

th e n  th e  p - c o n f i g u r a t i o n  i s  s u g g e s t e d .

H e n b est  and Y/agland ( 2 7 )  a s s i g n e d  th e  p - c o n f i g u r a t i o n  

t o  7 p : 8 P -e p o x y -1 1  - o x o - 9 p - e r g o s t - 2 2 - e n - 3 P - y l  a c e t a t e  

on t h e s e  g r o u n d s .
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I t  was b e l i e v e d  t h a t  a p p l i c a t i o n  o f  m o le c u la r  

r o t a t i o n  m eth o d s  h ad  l i m i t a t i o n s  i n  t h a t  c o m p a r iso n  

o f  compounds p o s s e s s i n g  n u c l e a r  u n s a t u r a t i o n  was  

u n d e s i r a b l e .  Hence a t t e m p t s  w ere made t o  o b t a i n  a  

s a t u r a t e d  7 - h y d r o x y l  d e r i v a t i v e .  An a t t e m p t  t o  

h y d r o g e n a te  2 2 : 2 3 -d ib r o m o -3(3: 7 g - d i a c e t o x y e r g o s t -  

- 8 - e n - 1 1 -on e  o v e r  p la t in u m  i n  e t h a n o l i c  a l k a l i  

( o f .  Chemerda, C h a m b er l in , W ils o n  and T i s h l e r  ( 53 )  

and B u d z ia r e k  ejt ( 43)  ) and s u b s e q u e n t  a c é t y l a t i o n

g a v e  3(3: 7 p - d i a c e t o x y e r g o s t a - 8 i 2 2 - d i e n - l l - o n e  (IX)  

th e  a p - k e t o n e  m o ie t y  b e in g  r e t a i n e d .  The a c t i o n  o f  

l i t h i u m  i n  l i q u i d  ammonia ( c f .  B ir c h  ( 21)  and T i s h l e r  

( 2 0 ) )  was n e x t  i n v e s t i g a t e d .  T rea tm e n t  o f  3 g : 7 p -  

- d i a c e  t o x y e  r g o s t a - 8 : 2 2 - d i e n - 1 1 - o n e  (IX)  w i t h  t h i s  

r e a g e n t  f o l l o w e d  by a c é t y l a t i o n  gave  a compound 

i d e n t i f i e d  a s  l l - o x o e r g o s t a - 8 : 2 2 - d i e n - 3 P - y l  a c e t a t e

(XVII)  ; t h i s  re m o v a l o f  th e  7 - s u b s t i t u e n t  i s  com parable

w i t h  th e  p r e p a r a t i o n  o f  1 1 - o x o e r g o s t a - 7 1 2 2 - d i e n - 3 p - y l

OAc
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a c e t a t e  fro m  th e  c o r r e s p o n d in g  d ih r o m o - s p î 7 3 - d i a c e t a t e  

p r e v i o u s l y  d e s c r i b e d .

A tte m p te d  h y d r o g e n a t io n  o f  th e  o x o - e p o x id e  ( I I )  

and ( I I I )  by D .M a c lea n  ( 54 )  u s i n g  a v a r i e t y  o f  c a t a ­

l y s t s  and s o l v e n t s  l e d  t o  r e a r r a n g e m e n ts  t o  t h e  com ­

p ounds p r e v i o u s l y  o b t a in e d  fro m  a c i d - c a t a l y s e d  r e a c t i o n s .  

Ho s a t u r a t e d  7 - h y d r o x y l  compound was i s o l a t e d  fro m  

t h e s e  e x p e r im e n t s .

An a p p r o a c h  from  2 2 : 2 3 -d ib r o m o - 1 1 - o x o e r g o s t - 7 -  

- e n - 3 3 - y l  a c e t a t e  (XVIII )  w as i n i t i a t e d  and f o r m s  t h e  

s u b j e c t  o f  th e  n e x t  s e c t i o n .  22  i 2 3 -D ib rom o-7  cl-h y d r o x y -  

- l l - o x o e r g o s t - 8 - e n - 3 3 - y l  a c e t a t e  (XIX) was p r e p a r e d

’ • O H  A f

(̂ vl j

and fo u n d  t o  be d i f f e r e n t  fr o m  t h e  d io l - m o n o a c e t a t e  

(VI)  o b t a in e d  fro m  th e  o x o - e p o x id e  ( I I ) .  T h is  d i f f e r e n c e  

ca n  o n ly  be a t  C(? ) and c o n s e q u e n t l y  th e  d i o l  mono­

a c e t a t e  (VI)  and th e  p a r e n t  o x o - e p o x id e  ( I I )  m ust have  

th e  3 - c o n f i g u r a t i o n .
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The a c t i o n  o f  a l k a l i  on 2 2 : 2 3 -d ib r o m o - 7 3 ^ 8 3 -  

- e p o x y - 1 1 - 0 X0 - 9 3 - e r g o s t a n - 3 3 - y l  a c e t a t e  ( I I )  and  

i t s  two p r im a ry  a c i d  r e a r r a n g e m e n t  p r o d u c t s  2 2 : 2 3 -  

- d i  bromo -7 3 -h y  d ro x y  - l l - o x o e r g o s t - 8 - e n - 3 3  - y  1 a c e t a t e

(VI)  and 2 2 : 2 3 -d ib r o m o - 7 3 - h y d r o x y -1 1  - o x o - 9 3 - e r g o s t -  

- 8 ( 1 4 ) - e n - 3 3 - y l  a c e t a t e  (X) h a s  b ee n  e x a m in e d . S h o r t  

t r e a t m e n t  o f  th e  o x o - e p o x id e  ( I I )  w i t h  a l c o h o l i c  

a l k a l i  f o l l o w e d  by a c é t y l a t i o n  g a v e  2 2 : 2 3 -d ib r o m o -  

- 3 3  * 7 3 - d i  a c e  t  oxy  e r g o s t - 8 - e n - 1 1 - o n e  ( VI I )  i n  g o o d  

y i e l d .  P r o lo n g e d  t r e a t m e n t  o f  th e  o x o - e p o x id e  ( I I )  

w i t h  a l k a l i  and s u b s e q u e n t  a c é t y l a t i o n  g i v e s  a  

m ix tu r e  fro m  w h ic h  t h r e e  h om ogeneous r e a c t i o n  p r o d u c t s  

h a v e  b een  i s o l a t e d .  One o f  t h e s e  i s  th e  3 3 * 7 3 -  

- d i a c e t a t e  ( V I I ) ,  a  s e c o n d  1» 2 2 : 2 3 -d ib r o m o - 7 : 1 1 -  

- d i 0 x 0 e r g o 8t a n - 3 3 - y l  a c e t a t e  ( I V ) , and th e  t h i r d  

i g  a d i a c e t a t e  CagH^gOgBrs m . p .  187®.  S i m i l a r  p r o ­

t r a c t e d  t r e a t m e n t  o f  2 2 : 2 3 -d ib r o m o - 7 3 -h y d r o x y - 1 1 -  

- o x o e r g o s t - 8 - e n - 3 3 - y l  a c e t a t e  (VI)  w i t h  s i  k a l i  

f o l l o w e d  by a c é t y l a t i o n  g i v e s  a  m ix tu r e  o f  th e  7 : 1 1 -  

- d io n e  (IV)  and th e  d i a c e t a t e ,  m . p .  187®.  T h is  d i -  

a c e t a t e  show s th e  l i g h t  a b s o r p t i o n  p r o p e r t i e s  o f  an 

0-3- k e t o n e  b o t h  i n  th e  u l t r a - v i o l e t  and th e  i n f r a - r e d .  

I t  i s  a l s o  o b t a in e d  by  t r e a t m e n t  o f  2 2 : 2 3 -d ib r o m o - 7 3 -
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-h y d r o x y - 1 1 -o x o * ‘9 |3 - e r g o s t - 8 ( 1 4 ) - e n - S P - y l  a c e t a t e  (X) 

and 2 2 : 2 3 - d i h r o m o - l l - o x o e r g o s t - 8 ( i 4 )  - e n - 3 g : 7 p - d i o l  

( X I I I )  w i t h  a l k a l i  and r e a c é t y l a t i o n *  These r e l a t i o n ­

s h i p s ,  we b e l i e v e ,  show t h a t  th e  d i a c e t a t e  m*p* 187®

1 H

i s  2 2 :2 3 -d ib r o m o -3 (3 : 7 p - d i a c e t o x y - l 4 p - e r g o s t - 8 - e n - l l -  

-one  (XX) d i f f e r i n g  from  ( VI I )  s o l e l y  i n  c o n f i g u r a t i o n  

a t  C(i4 ) .  In  c o n t r a s t  t o  th e  b e h a v io u r  o f  th e  1 4 c l-  

- i s o m e r ,  d e b r o m in a t io n  o f  (XX) w i t h  z i n c  i n  n e u t r a l  

s o l v e n t  p r o c e e d s  n o r m a l ly  t o  g i v e  3 ^ : 7 P - d i a c e t o x y -  

- 1 4 P - e r g o 8 1 - 8 - a n -1 1  -o n e  (XXI) . H y d r o l y s i s  o f  (XX)

AcoOAc
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g iv e  a 2 2 :2 3 -d ib r o in o - l l“OxO“1 4 p -e r g o s t -8 -e n -3 f )  :7 ^ -  

- d i o l  (XXII )*  I n  the 14 g «-compounds th er e  i s  a  

c h a r a c t e r i s t i c  hypsochromic s h i f t  o f 50 1 * ,  compared 

w ith  the 1 4 a -e p in ie r , in  a b so rp tio n  maxima i n  the  

u l t r a - v i o l e t .
g

T h is  b e h a v i o u r  o f  th e  7 P -h y d r o x y -  ^ - 1 1 - k e t o n e  i s  

t h e  same a s  t h a t  o f  a r e l a t e d  ^ - 1 1 - k e t o n e  o f  t h e  

s a p o g e n i n  s e r i e s  w h ich  e p i m e r i s e s  a t  C( ^4,) on  t r e a t m e n t  

w i t h  a l k a l i  (4 8 )  . Treatment o f  the  d i o l  ( ]{X11 ) w i t h  

aq_ueous h y d r o g e n  bromide i n  a c e t i c  a c i d - c h l o r o f o r m  

f o l l o w e d  by a c é t y l a t i o n  g ave  a compound CaûH4, s 0 4 ,Bra  

g i v i n g  no c o l o u r  w i t h  t e t r a n i t r o m e t h a n e  i n  c h l o r o f o r m  

and sh o w in g  no a b s o r p t i o n  i n  t h e  u l t r a - v i o l e t .  T h i s  

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

2 2 : 2 5 - d i b r o m o - 7 :11  - d i 0 x 0 - 1 4 p - e  r g o s t a n - 3 g - y l  a c e t a t e  

( X X l l l )  . The p r e p a r a t i o n  o f  t h i s  1 4 - i s o m e r i c  d io n e  

( X X l l l )  i s  a n a l o g o u s  t o  th e  f o r m a t i o n  o f  t h e  7 : 1 1 -  

- d i o n e  ( IV) fro m  2 2 : 2 3 -dibromo - 7 g - h y d r o x y -1 1  - o x o e r g o s t -  

- 8 - e n - 3 p - y l  a c e t a t e  ( V I ) . The c o n f i g u r a t i o n  a t  C( e )
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and 0 (8  ) i s  assum ed  t o  be p and a r e s p e c t i v e l y  

from  i t s  mode o f  f o r m a t io n  , and s i n c e  D j e r a s s i  

( 49 )  h a s  shown t h i s  t o  be th e  s t a b l e  c o n f i g u r a t i o n  

i n  14(3- s t e r o i d s .



-  47 -

2 2 :  23 -Dibrom o ->7a : 8a ~ e p o x y -1 1  -o x o e  r g o s t a n - 3 g - y l  Ace t a t e ,

The o x i d a t i o n  o f  2 2 : 2 3 - d i b r o m o - l l - o x o e r g o 8 t - 7 - e n -  

- 3 g - y l  a c e t a t e  ( I )  was u n d e r ta k e n  t o  compare i t s  b e ­

h a v io u r  w i t h  t h a t  o f  t h e  9 P -e p im e r  ( I I )  and t o  o b t a i n  

in f o r m a t i o n  c o n c e r n in g  th e  o r i e n t a t i o n  o f  th e  e p o x id e  

g ro u p  i n  th e  i s o - o x o - e p o x i d e  ( I I I ) ,  T rea tm en t  o f

AcOA cO

2 2 : 2 3 -d ib r o m o -1 1  - o x o e r g o s t - 7 - e n - 3 p - y l  a c e t a t e  ( I )  

w it h  p e r b e n z o i c  a c i d  i n  c h lo r o f o r m  g i v e s ,  i n  h ig h  

y i e l d , 2 2 : 2 3 -d ib rom o - 7 a : 8 u - e p o x y -1 1  - o x o e r g o s ta n -3 1 3 -  

- y l  a c e t a t e  ( I V ) .  The s t r u c t u r e  o f  w h ic h  f o l l o w s  

from  i t s  m ethod  o f  p r e p a r a t i o n  and fro m  th e  f o l l o w i n g  

r e a c t i o n s .  The o x o - e p o x id e  ( IV)  d o e s  n o t  show i n t e n s e
o

s e l e c t i v e  a b s o r p t i o n  i n  th e  u l t r a - v i o l e t  above 2 0 0 0  A . , 

and th e  a b s e n c e  o f  a h y d r o x y l  g ro u p  was c o n f ir m e d  by  

i t s  i n f r a - r e d  a b s o r p t i o n  sp e c tr u m . When t r e a t e d  w i t h  

z i n c  d u s t  i n  n e u t r a l  s o l v e n t ,  i t  i s  s m o o th ly  d e b r o m in -
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a t e d  t o  7 a : 8 a - e p o x y - l l - H D x o e r g o s t - 2 2 - e i i - 3 p - y l  a c e t a t e  

( Y ) .

A cO '

The e p o x i d a t i o n  o f  th e  i s o l a t e d - b o n d  i n  a  

n a t u r a l  s t e r o i d  had  n o t  b een  o b s e r v e d  p r e v i o u s l y .  

B e fo r e  th e  commencement o f  t h i s  p ro b lem  o n l y  one 

7 : 8 - e p o x id e  had  b e e n  d e s c r i b e d  i n  t h e  l i t e r a t u r e  

( 1 9 ) ,  m e th y l  3 a - a c e t o x y - 7 ^  : 8 ^ - e p o x y c h o l - 9 ( 1 1 ) -  

- e n a t e  (VI)  p r e p a r e d  from  th e  c o r r e s p o n d in g  7 : 9 ( 1 1 ) -  

- d i e n e  by t r e a t m e n t  w i t h  m o n o p e r p h th a l ic  a c i d .  A 

number o f  s t e r o i d  7 : 8 - 9  : l l t i i e p o x id e s  h a v e  b een  d e s ­

c r i b e d  by B u d z ia r e k  ( 6 ) ,  D j e r a s s i  ( 5 5 ) ,  J o n e s  (24 )  

and T i s h i e r  ( 2 5 )  and r e c e n t l y .  B a r to n  h a s  d e s c r i b e d

AcOAUD
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th e  p r e p a r a t i o n  (7 )  o f  7 a : 8 a - e p o x y e r g o s t - 2 2 - e n - 3 p - y l  

a c e t a t e  ( VI I )  and o f  th e  o x o - e p o x i d e ,  7 a : 8 a - e p o x y -  

- 1 5 - o x o - 1 4 ^ - e r g o s t - 2 2 - e n - 3 j 3 - y l  a c e t a t e  ( V I I I )  hy t h e  

p h o t o - o x i d a t i o n  ( 50)  o f  e r g o s t a - 7 : 1 4 : 2 2 - t r i e n - 3 p - y l  

a c e t a t e  ( e r g o s t e r y l - B g  a c e t a t e ) .  A c c o r d in g  t o  P i e s e r  

( 5 6 ,  26)  o x i d a t i o n  o f  a - 5 a - s t e n o l  w i t h  p e r a c i d  

p r o c e e d s  hy i n i t i a l  h y d r o x y l a t i o n  a t  C ( , f o l l o w e d  

by a l l y l i e  r e a r r a n g e m e n t  t o  a - 7 - hy dr o x y  com pound. 

T h is  m echanism  d o e s  n o t  a c c o u n t  f o r  th e  f o r m a t io n  o f  a  

7 : 8 - e p o x i d e . I t  h a s  t h e r e f o r e ,  b e e n  s u g g e s t e d  ( 5 4 )  

t h a t  p e r a c i d - a t t a c k  on/^ - s t e n o l s  r e s u l t s  i n  i n i t i a l  

h y d r o x y l a t i o n  a t  C( ?} (OH*** a t t a c k )  w i t h  th e  e l i m i n a t i o n  

o f  a p r o to n  i n  one o f  two w a y s , a s  sh ow n , a c c o r d in g  

t o  th e  c o n d i t i o n s  o f  th e  r e a c t i o n  i . e .  e i t h e r  f o r m a t io n  

o f  a 7 : 8 - e p o x id e  o r  one o r  b o th  o f  th e  a l l y l i c  a l c o h o l  

s y s t e m s .  T h is  i m p l i e s  t h a t  t h e  7 : 8 - e p o x id e  and t h e  

^ ® ( ^^^- 7 -h y d r o x y  compound a re  n o t  i n t e r c o n v e r t i b l e .

To t e s t  t h i s  p o s t u l a t e ,  a  sam ple  o f  B a r t o n ’ s e p o x id e

( VI I )  was p r e p a r e d ;  i t  was fo u n d  t h a t  t h i s  e p o x id e  

i s  s t a b l e  t o  b e n z o i c  a c i d  i n  c h lo r o f o r m ,  so  p r o v id in g  

some s u p p o r t  f o r  th e  m ech an ism  p o s t u l a t e d .  B e n z o ic  

a c i d  i n  c h lo r o f o r m  was c h o s e n  s i n c e  t h e  u s e  o f  p e r -
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b e n z o i c  a c i d  ( 5 8 )  g a v e  t he  8 ( 1 4 ) - a n -7 c l-h y d r o x y  

compound (w h ic h  w as t h e n  f u r t h e r  o x i d i s e d  t o  th e  

8 : 1 4 - e p o x i d e ) s u g g e s t i n g  th e  p o s s i b i l i t y  i n  t h i s

H

o r

r e a c t i o n  o f  an a c i d - c a t a l y s e d  r e a r r a n g e m e n t  t o  th e  

a l l y l i c  a l c o h o l  s y s t e m .

2 2 : 2 3  -Dibrom o - 7 c l t  8 c l - e p o x y -1 1  - o x o e r g o s t a n - 3 g - y l  

a c e t a t e  (IV)  i s  r e a r r a n g e d  w i t h  m in e r a l  a c i d s  a l t h o u g h  

i t  i s  som ewhat more s t a b l e  th a n  th e  i s o - o x o - e p o x id e

( I I I ) . I t  i s  r e c o v e r e d  u n c h a n g ed  a f t e r  t r e a t m e n t  

w i t h  d i l u t e  s u l p h u r i c  a c i d  i n  d io x a n  a t  room tem p ­

e r a t u r e ,  and a t r a c e  o f  h y d r o g e n  brom ide i n  c h l o r o ­

fo rm , c o n d i t i o n s  w h ic h  c o n v e r t  ( I I I )  i n t o  (X) and
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( IX)  r e s p e c t i v e l y .  ViTith aq^ueous h y d r o g e n  brom ide  

i n  a c e t i c  a c i d - c h l o r o f o r m  t h e  o x o - e p o x id e  (IV)  

g a v e  2 2 î2 3 - d ib r o m o - 7 Î1 1 - d i o x o e r g o s t a n - 3 ^ - y l  a c e t a t e

(XI)  h en ce  c o n f ir m in g  th e  l o c a t i o n  o f  th e  e p o x id e  

g ro u p  a t  C(Y}:  G( e ) *  T r ea tm e n t  o f  th e .  o x o - e p o x id e  

(TV) w i t h  d i l u t e  s u l p h u r i c  a c i d  i n  d io x a n  a t  80^  

g i v e  8  2 2 : 2 3  -d ib ro m o  -7 u -h y  d ro x y  -1 1  -o x o e r  go  s  t  - 8  - e n - 3  g -  

-yL  a c e t a t e  ( X I I )  w h ic h  sh ow s th e  c h a r a c t e r i s t i c  

u l t r a - v i o l e t  a b s o r p t i o n  sp e c tr u m  o f  an u p - k e t o n e .

The p r e s e n c e  o f  a  h y d r o x y l  g ro u p  was e s t a b l i s h e d  

by a c é t y l a t i o n  w h ic h  y i e l d e d  a  d i a c e t a t e  ( X I I I ) .

B oth  ( XI I )  and ( X I I I )  d i f f e r  fro m  (IX ) and i t s  d i -  

a c e t a t e  r e s p e c t i v e l y ,  and t h i s  d i f f e r e n c e  can  o n ly  

be i n  t h e  o r i e n t a t i o n  o f  th e  h y d r o x y l  g ro u p  a t  0 ( 7 ) .  

T h is  p e r m i t t e d  t h e  a s s ig n m e n t  o f  t h e  p - o r i e n t a t i o n  

t o  th e  e p o x id e  g r o u p in g  i n  th e  i s o - 0 x 0 - e p o x id e  ( I I I ) .
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The d i o l  m o n o a c e t a t e  ( X I I l  i s  c o n v e r t e d  i n t o  t h e  

s a t u r a t e d  d io n e  (X I)  hy a q u e o u s  h y d r o g e n  hrom ide  i n  

a c e t i c  a c i d - c h l o r o f o r m  and i s  c o n s e q u e n t l y  an i n t e r ­

m e d i a t e  i n  i t s  p r e p a r a t i o n  fro m  ( lY )*  With h y d r o g e n  

hrom ide i n  c h l o r o f o r m  a n  impure s p e c im e n  o f  2 2 ^ 2 3 -

-d ihrom o -7 cl - h y d r o x y -1 1  -o x o e  r g o s t - 8  - e n - 3 p  - y l  a c e t a t e
o

( X I I )  w as  o b t a i n e d  (Max* a t  2 4 9 0  A , £  7 3 0 0 )  w h ic h  

c o u l d  n o t  he p u r i f i e d *  D e h r o m in a t io n  o f  2 2 : 2 3 -  

-d ih r o m o -3 p  : 7 a - d i a c e t o x y e r g o s t - 8 - e n - l l - o n e  ( X I I I )  

w i t h  z i n c  ga v e  3g : 7 c L - d i a c e t o x y e r g o a t a - 8 : 2 2 - d i e n - l l -  

-o n e  (XIY) a l s o  d e s c r i b e d  hy H e n h e s t  and Wagland ( 2 7 )  

who o b t a i n e d  i t  from  t h e  a c e t o l y s i s  o f  9 a : 1 1 a - e p o x y -  

e r g o s t a - 7 : 2 2 - d i e n - 3 g - y l  a c e t a t e  f o l l o w e d  hy o x i d a t i o n

4*1-,
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o f  t h e  i n t e r m e d i a t e  l l a - h y d r o x y  compound w i t h  c h r o m ic  

a c i d .

The b e h a v i o u r  o f  t h e  o x o - e p o x i d e  ( IV )  w i t h  a l k a l i  

was n e x t  e x a m in e d .  I n  1% m e t h a n o l i c  p o t a s s i u m  h y d r o x i d e  

a t  room t e m p e r a t u r e  i t  g i v e s  2 2 î 2 3 - d i b r o m o - 3 p î Vcl-  

- d ih y d r o x y e  r g o s t - 8 - e n - 1 1 -o n e  (XV) a c é t y l a t i o n  o f  w h ic h  

g i v e s  t h e  d i a c e t a t e  (XIV) m e n t i o n e d  a b o v e .

AcO H
( X I I I )

Lxvn

When t r e a t e d  w i t h  r e f l u x i n g  m e t h a n o l i c  p o t a s s i u m  

h y d r o x i d e  t h e  o x o - e p o x i d e  (IV) g iv e s ' .  2 2 î 2 3 - d ib r o m o -  

- 3 P : 7 a - d i h y d r o x y e r g o s t - 8 ( 1 4 ) - e n - l l - o n e  (ZVI) w h i c h
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shows t h e  l i g h t  a b s o r p t i o n  c h a r a c t e r i s t i c  o f  t h e  

i s o l a t e d  8 : 1 4 - d o u b l e  bond  and  i s  r e a d i l y  a c e t y l a t e d  

t o  t h e  d i a h $ t a t e  ( X V I I ) .  I t  was shown t h a t  2 2 : 2 3 -  

- d ib r o m o -3  p : Y a  - d i  ac  e t  o x y  e r g  o s  t  - 8  -e  n  -1 1  -one  ( X I I I )  

i s  an i n t e r m e d i a t e  i n  t h e  c o n v e r s i o n  o f  ( IV )  i n t o  

t h e  - i s o m e r  (XVI) s i n c e  i t  i s  c o n v e r t e d  i n t o

t h e  l a s t  compound by r e  f l u x i n g  m e t h a n o l i c  p o t a s s i u m  

h y d r o x i d e .  The d i f f e r e n c e  i n  b e h a v i o u r  o f  t h e  7 a -  

and 7 p h y d r o x y  s u b s t i t u t e d  2 2 : 2 3 - d ib r o m o - 1 1 - o x o e r g o s t  

- 8 - e n - 3 p - y l  a c e t a t e s  i s  n o t e w o r t h y .  The 7 a - h y d r o x y  

d e r i v a t i v e  (XV) i s  c o n v e r t e d  i n t o  an a l k a l i - s t a b l e  

- u n s a t u r a t e d  k e t o n e  (X V I) .  I n  th e  c a s e  o f  2 2 : 2 3 -  

-d ib r o m o - 7 g - h y d r o x y - 1 1 - o x o e r g o s t - 8 - e n - 3 g - y l  a c e t a t e  

(IX )  ; t r e a t m e n t  w i t h  a l k a l i  f o l l o w e d  by a c é t y l a t i o n  

g ave  t h e  I 4 g - e p i m e r  ( X V I I I ) .

The 7 a : 8 a - c o n f i g u r a t i o n  i s  a s c r i b e d  t o  t h e
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e p o x i d e  r i n g  i n  th e  o x o - e p o x i d e  ( IV) i n  a n a l o g y  

w i t h  th e  e s t a b l i s h e d  a t t a c k  from th e  r e a r  (cu) 

f a c e  o f  A  ? - s t e n o l s  by osmium t e t r o x i d e  a c id #  

O x i d a t i o n  o f  c h o l e s t - 7 - e n y l  a c e t a t e  w i t h  osmium  

t e t r o x i d e  f o l l o w e d  by h y d r o l y s i s  y i e l d s  c h o l e s t a n e -  

- 3 p # 7 a : 8 a ~ t r i o l  ( ? i e s e r  ( 2 6 ,  2 7 ) ,  V / i n t e r s t e i n e r  and  

Moore (5 8 )  ) j i t  f o l l o v / s  t h a t  t h e  h y d r o x y l  g r o u p s  

i n  th e  u n s a t u r a t e d  a l c o h o l s  ( X I I ) ,  (X Y ) , (XVI) a re  

7 C L -o r ie n ta ted .  S i n c e  t h e  c o m p l e t i o n  o f  t h i s  work

A c o

H

Aco

f u r t h e r  s u p p o r t  f o r  r e a r  (a )  a t t a c k  on - s t e n o l s  by  

o x i d i s i n g  a g e n t s  h a s  b een  o b t a i n e d  f ro m  th e  s e l e n i u m  

d i o x i d e  o x i d a t i o n  o f  5 - d i h y d r o e r g o s t e r y l  a c e t a t e  (5 9 )  

t o  p r o d u c t s  i n c l u d i n g  7 C L-hydroxyergosta - 8 (  1 4 )  : 2 2 - d i e n -  

- e n - S ( 3 - y l  a c e t a t e  (XIX) and th e  p r e p a r a t i o n  o f  t h e  

7 a :8 < x -e p o x id e s  ( V I I )  and ( V I I I )  by B a r to n  ( 7 ,  5 0 ) .
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2 2 : 2 3 -D ibrom o- 1 1 - o x o e r g o s t a - 8 : 1 4 - d i e n - 5 P  - y l  A c e t a t e  

and R e l a t e d  Compounds»

Some a s p e c t s  o f  th e  r e a r r a n g e m e n t  o f  22 5 2 3 -  

-d ihrom o -7 g : 8 p - e p o x y -1 1  -oxo  - 9 P - e r g o s t a n - 3 p  - y l  a c e t a t e  

( I )  w i t h  a c i d  h ave  b ee n  d i s c u s s e d .  M i ld  a c i d i c  c o n ­

d i t i o n s  on t h e  o x o - e p o x i d e  ( I )  g a v e  2 2 : 2 3 - d ib r o m o -  

- 7 p - h y d r o x y - l l - o x o e r g o s t - 8 - e n - 3 p - y l  a c e t a t e  ( I I )  and  

2 2 5 2 3 - d ib r o m o - 7 P - h y d r o x y -11  - o x o - 9 p - e r g o s t - 8 ( 1 4 )  - e n -  

- 3 P - y l  a c e t a t e  ( I I I )  by  t r e a t m e n t  w i t h  a t r a c e  o f  

h y d r o g en  bromide i n  c h l o r o f o r m  and by th e  a c t i o n  o f  

d i l u t e  s u l p h u r i c  a c i d  i n  d io x a n  r e s p e c t i v e l y ;  th e

OH

o n(I) O'O

f o r m e r  compound w i t h  a q u e o u s  h y d r o g e n  brom ide i n  

a c e t i c  a c i d - c h l o r o f o r m  g i v e s  22 5 2 3 - d ib r o m o -7 5 1 1 - d i  o x o -
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e r g o s t a n - 3 p - y l  a c e t a t e  (IV) w h i l e  t h e  l a t t e r  g i v e s
o

a c o n j u g a t e d  o x o - d i e n e  (Max. 2 9 4 0  A £ 1 4 , 0 0 0 )  u n d e r  

i d e n t i c a l  c o n d i t i o n s .  T h is  o x o - d i e n e  was a l s o  i s o ­

l a t e d  a l o n g  w i t h  th e  7 5 1 1 - d i o n e  (IV) fro m  t r e a t m e n t  

o f  th e  o x o - e p o x i d e  ( I )  w i t h  t h i s  r e a g e n t *  In  

e x p e r i m e n t s  t o  d e t e r m in e  w h e t h e r  th e  

- k e t o n e  ( I I I )  was an i n t e r m e d i a t e  i n  t h e  p r e p a r a t i o n  

o f  th e  - 1 1 - k e t o n e  ( I I )  2 2 5 2 3 - d ib r o m o - 7 p - h y d r o x y - 1 1 -

- o x o - 9 p - e r g o s t - 8 ( 1 4 ) - e n - 3 p - y l  a c e t a t e  ( I I I ) ,  was t r e a t e d  

w i t h  a t r a c e  o f  h y d r o g e n  bromide i n  c h l o r o f o r m  

[ c o n d i t i o n s  w h ic h  gave  ( I I )  from  ( I ) ] *  T h i s  l e d  to  

d e h y d r a t i o n  and th e  f o r m a t i o n  o f  an i s o m e r i c  o x o -
o

- d i e ne (Max. 2 6 4 0  A . 6 8 , 3 0 0 ) ;  t h e  p o s i t i o n  of' t h e

u l t r a - v i o l e t  a b s o r p t i o n  maxima shows t h a t  i t  c a n n o t

c o n t a i n  a f u l l y  c o n j u g a t e d  d ie n o n e  s y s t e m  and th e

compound was d e s i g n a t e d  the  " n o n -c o n j u g a t e d "  o x o -

- d i e n e . I t  was i s o m e r i s e d  t o  th e  f u l l y  c o n j u g a t e d
0

compound (Max. 2 9 4 0  A. £ 1 4 , 0 0 0 )  by a l k a l i n e  h y d r o ­

l y s i s ,  f o l l o w e d  by a c é t y l a t i o n ,  and by t r e a t m e n t  w i t h  

a q u e o u s  h y d r o g e n  brom ide i n  a c e t i c  a c i d - c h l o r o f o r m .

T h i s  " n o n -c o n j u g a t e d "  o x o - d i e n e  was a l s o  o b t a i n e d  

from  th e  o x o - e p o x i d e  ( I )  by t r e a t m e n t  w i t h  (a )  dry
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h y d r o g e n  c h l o r i d e  i n  c h l o r o f o r m ,  (h) c o n c e n t r a t e d  

s u l p h u r i c  a c i d  i n  d i o x a n ,  ( c )  a c e t i c  a c i d .  D e­

h r o m in a t i o n  o f  th e  " n o n -c o n ju g a te d "  o x o - d i e n e  w i t h
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z i n c  i n  n e u t r a l  s o l v e n t  gave  th e  c o r r e s p o i i d i n g ^
o

-compound (Max. 2640  A. ê  8300)  , a l s o  o b t a i n e d  from  

th e  d ib r o m o - 0 X 0 - e p o x i d e  ( I )  by t r e a t m e n t  w i t h  z i n c  

i n  a c e t i c  a c i d .  T rea tm ent  o f  the  d ib r o m o - c o n j u g a t e d  

o x o - d i e n e  w i t h  z i n c  i n  e t h e r - e t h a n o l  g a v e  t h e  -  

-compound (Max. 2940  A. c  1 4 0 0 0 )  a l s o  o b t a i n e d  from  

th e  d e b r o m in a te d  o x o - e p o x i d e  (V) a l o n g  w i t h  ? : 1 1 -  

- d i o x o e r g o s t - 2 2 - e n - 3 | 3 - y l ‘ a c e t a t e  (VI) by r e a r r a n g e ­

ment w i t h  aq^ueous h y d r o g en  bromide i n  a c e t i c  a c i d -  

- c h l o r o f  orin.
o

The c o n j u g a t e d  o x o - d i e n e  (Max. 2 9 4 0  A .)  c o n t a i n s  

a f u l l y  c o n j u g a t e d  d ie n o n e  s y s t e m  and o n l y  tv/o 

f o r m u l a t i o n s  are  p o s s i b l e  -  e i t h e r  th e  6 : 8 - d i e n - l l - o n e  

(V I I )  o r  th e  8 : 1 4 - d i e n - 1 1 - o n e  ( V I I I ) . I t  was  

a p p r e c i a t e d  t h a t  r e d u c t i o n  o f  th e  1 1 - k e t o n e  t o  a

A uj'AcO
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h y d r o x y l  grou p  w ou ld  l e a v e  e i t h e r  a  h o m o -a n n u la r
0

6 : 8 - d i e n e  s y s t e m  (Kax. 2 7 5 0 - 2 8 0 0  A . )  fro m  f o r m u l a  

(V II )  or  th e  h e t e r o a n n u l a r  8 t l 4 - d i e n e  s y s t e m  (Max.
o

2500 A. £  1 9 , 0 0 0 )  from  f o r m u la  ( V I I I )  and t h u s  

p e r m it  a d i s t i n c t i o n  b e tw e e n  t h e s e  f o r m u l a t i o n s .  

A c c o r d i n g l y ,  t h e  u s e  o f  s e v e r a l  m e t a l l i c  h y d r i d e s  

f o r  t h i s  r e d u c t i o n  was i n v e s t i g a t e d  a v o i d i n g  th e  

u se  o f  a c i d  i n  th e  i s o l a t i o n  p r o c e d u r e .  The f i r s t  

t o  be em p lo y e d ,  l i t h i u m  a lu m in iu m  h y d r i d e  i n  e t h e r ,  

fo l lo Y /e d  by a c é t y l a t i o n ,  gave  an i n t r a c t a b l e  m ix tu r e  

from  w h ic h  a s m a l l  amount o f  a m ixed  c r y s t a l  (Max.
o

2500 A, £ 3 5 0 0 )  was i s o l a t e d .  R e d u c t i o n  o f  th e  3 -  

- a l c o h o l  (IX) w i t h  sod ium  b o r o h y d r id e  a l s o  g a v e  a
o

m ixed  c r y s t a l  [Maxima a t  2 5 0 0 ( 1 5 , 0 0 0 )  and 2940  A.

( £ 5 0 0 0 ) 1 .  Under s u i t a b l e  c o n d i t i o n s ,  r e d u c t i o n  w i t h

l i t h i u m  b o r o h y d r id e  i n  t e t r a h y d r o f u r a n  a f f o r d e d  a

.^ q u a n t i ta t iv e  y i e l d  o f  a compound f o r m u l a t e d  a s  2 2 : 2 3 -

- d i b r o m o e r g o s t a - 8 : 1 4 - d i e n - 3 p  : 1 1 ^ - d i o l  ( . ^ )  • The

p o s i t i o n  o f  th e  d i e n i c chromophore  i s  d ed u ced  from  .
0 ,

i t s  u l t r a - v i o l e t  a b s o r p t i o n  maximum a t  2 5 0 0  A ,^ 1 9 , 4 0 0 )  

c l o s e l y  c o r r e s p o n d i n g  t o  t h a t  o f  e r g o s t e r o l - B ^  

( e r g o s t a - 8 : 1 4 : 2 2 - t r i e n - 3 p - o l )  [ P i e s e r  ( 6 0 ) ]  w h ic h  h a s
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maximim a t  2 5 0 0  A. ( £ 1 9 4 0 0 ) .  T h i s  d i f f e r s

Ho

(XI \

c o n s i d e r a b l y  from  t h a t  o f  a s t e r o i d  h o m o a n n u la r -  

- 6 ; 8 - d i e n e  w h ic h  w o u ld  be e x p e c t e d  t o  a b s o r b  a t  

2 7 5 0 - 2 8 0 0  A. ( £  c a .  1 0 , 0 0 0 )  . Conseg^uently  th e  

c o n j u g a t e d  o x o - d i e n e  i s  2 2 : 2 3 - d i b r o m o - l l “O x o e r g o s t a “

- 8 : 1 4 - d i e n - 3 ( 3 - y l  a c e t a t e  ( V I I I )  . A t t e m p t s  t o  

r e g e n e r a t e  t h e  p a r e n t  o x o - d i e n e  (IX) by s e l e c t i v e  

o x i d a t i o n  o f  t h e  1 1 - h y d r o x y l  g r o u p  i n  (X) w i t h  

m anganese  d i o x i d e  (6 7 )  were u n s u c c e s s f u l .  A c é t y l a t i o n  

a t  room t e m p e r a t u r e  o f  2 2 : 2 3 - d i b r o m o e r g o 8 t a - 8 : l 4 -  

- d i e n - 5 P : I l f  - d i o l  (X) gave  a d i a c e t a t e  (XI) ( a b s e n c e  

o f  h y d r o x y l  g ro u p  i n  th e  i n f r a - r e d ) . I t  w o u ld  be 

e x p e c t e d  t h a t  r e d u c t i o n  o f  t h e  1 1 - k e t o n e  u n d e r  t h e s e
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c o n d i t i o n s  w o u ld  g i v e  a  p - o r i e n t a t e d  h y d r o x y l  grou p

1/S
..H 1

h r o

H Ac

in
•Zv,, ic-vo
CjtdH- .

V
)j

H 'r o  - -------- >

2n,
"Zn,

H H H
( V )  (VI )

a t  C ( i x )  w h ic h  w ou ld  n o t  a c e t y l a t e  u n d e r  t h e s e  m i l d  

c o n d i t i o n s ,  h o w e v e r ,  th e  v i c i n a l  e f f e c t  o f  t h e  8 : 1 4 -  

- d i e n e  s y s t e m  may m o d i f y  th e  r e a c t i v i t y  a t  C ( n )  and  

so i n v a l i d a t e  any a t t e m p t  t o  a s s i g n  a c o n f i g u r a t i o n  

t o  t h i s  h y d r o x y l  g r o u p .

The d e b r o m in a te d  c o n j u g a t e d  o x o - d i e n e  i s , t h e r e ­

f o r e ,  1 1 - o x o e r g o 8t a - 8 : 1 4 : 2 2 - t r i e n - 3 P - y l  a c e t a t e  ( X I I ) .  

T h is  f o r m u l a t i o n  h a s  b een  g i v e n  t o  a compound by  

Laubach ,  S c ^ r e i b e r ,  A g n e l l o ,  L i g h t f o o t  and B i n n i n g s
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(.9) o b t a i n e d  by th e  s e l e c t i v e  h y d r o g e n a t i o n  o f  

1 1 - o x o e r g o s t a -6  : 8 : 1 4 12 2 - t e t r a e n - 5 g - y l  a c e t a t e .

The c o n s t a n t s  o f  t h e i r  compound d i f f e r  c o n s i d e r a b l y  

from  o u r  p r e p a r a t i o n ,  v i z .  m*p. 1 2 7 - 1 2 8 . 2 ® ,  + 20®,
o

Max. 29 1 0  A. ( l o g *  4.06 i n  e t h e r )  compared w i t h  o u r
o

c o n s t a n t s  m .p .  1 4 5 - 6 ° ,  [ u ] ^  -2®, Max. 2 9 4 0  A. 

( £ 1 4 0 0 0 ) .  I t  was p o s s i b l e  t h a t  d e h y d r a t i o n  o f  t h e  

o x o - e p o x i d e  ( I )  and o f  th e  ^ ® ^ ^ ^ ^ -d io l  m ono-ace  t a t e  

( I I I )  was a cc o m p a n ied  by B - r i n g  c o n t r a c t i o n  i n  w h i c h  

c a s e , o u r  compound i s  a d i f f e r e n t  compound ( e . g .  X l l l i

from  t h a t  d e s c r i b e d  by Laubach a l .  ( 9 ) .  Hydro­

g e n a t i o n  e x p e r i m e n t s  were t h e r e f o r e  c a r r i e d  o u t  t o  

s e e  i f  th e  subseq^uent p r o d u c t s  p o s s e s s e d  a s t e r o i d
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n u c l e u s .  H y d r o g e n a t io n  o f  2 2 : S S - d i t r o m o - 1 1 - o z o e r g o s t a  

- 8 : 1 4 - d i e n - 3 g - y l  a c e t a t e  ( T i l l )  w i t h  Raney n i c k e l  i n  

d i o x a n  ga v e  a compound i d e n t i f i e d  a s  1 1 - o x o e r g o s t -  

- 8 - e n - 3 g - y l  a c e t a t e  (XIY) p r e v i o u s l y  o b t a i n e d  by 

B la d o n  £ t  a l .  ( 3 2 )  and by Laubach  £ t  ( 9 )  and c o n ­

f i r m e d  by d i r e c t  co m p a r is o n  w i t h  a s p e c im e n  o b t a i n e d  

by h y d r o g e n a t i o n  o f  2 2 : 2 3 -d ib r o m o - 1 1 - o x o e r g o s t - 8 - e n -  

- 3 |3 - y l  a c e t a t e  (XY) w i t h  Raney n i c k e l .  I t  f o l l o w s

AcO
H

t h a t  ou r  c o n j u g a t e d  o x o - d i e n e  i s  c o r r e c t l y  r e p r e s e n t e d  

by ( Y l l l )  and ( X l l ) . I n  a p r i v a t e  co m m u n ica t io n  t o
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P r o f e s s o r  S p r i n g ,  P r .  Laubach  r e p o r t s  t h a t  he and  

h i s  c o l l e a g u e s  have  o b s e r v e d  some v a r i a t i o n  i n  th e  

p h y s i c a l  p r o p e r t i e s  o f  l a t e r  p r e p a r a t i o n s  p r o b a b l y  

due t o  th e  n o t  e n t i r e l y  s e l e c t i v e  c o u r s e  o f  th e  

h y d r o g e n a t i o n  and a sam ple  o f  a s u b s e q u e n t  p r e p a r a t i o n  

w h ic h  he k i n d l y  i n c l u d e d  had m»p. 1 4 0 - 1 4 1 ® ,  [ d ] ^  + 1® 

i n  c l o s e  a g r e e m e n t  w i t h  ou r  f i g u r e s .  D i r e c t  com­

p a r i s o n  w i t h  o u r  p r e p a r a t i o n  gave  no d e p r e s s i o n  i n  

m .p .

2 2 i 2 3 - d i b r o m o e r g o s t a - 8 : 1 4 - d i e n - 3 P t l l ^ - d i o l  (X)

and i t s  d i a c e t a t e  (XI) are  e x t r e m e l y  l a b i l e  i n  th e

p r e s e n c e  o f  a c i d s . -  T r ea tm e n t  w i t h  dry h y d r o g en

c h l o r i d e  gave  an i n t r a c t a b l e  gum w i t h  no a b s o r p t i o n  
o

above 2200  A. and a t t e m p t e d  d e b r o m i n a t i o n s  w i t h  

z i n c  i n  n e u t r a l  s o l u t i o n  l e d  t o  s i m i l a r  i n t r a c t a b l e
o

gums w i t h  no a b s o r p t i o n  above 2200  A. T h i s  r e a r r a n g e ­

ment o f  1 1 - h y d r o x y e r g o s t e r o l - B i  t o  m i x t u r e s  w i t h  no
o

a b s o r p t i o n  ab ove  22 0 0  A. i s  i n  marked c o n t r a s t  t o  t h e  

r e a r r a n g e m e n t  ( 6 2 , 6 3 ) o f  e r g o s t e r o l - B ^  w h ic h  y i e l d s  

a s e p a r a b l e  m i x t u r e  o f  e r g o s t e r o l - B i , Bg, and Bg 

r e s p e c t i v e l y .
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WoHoHO
W

IscurhCfS .

The s t r u c t u r e  o f  t h e  " n o n -co n ju g a ted * '  o x o - d i e n e

may now he c o n s i d e r e d .  I t  was b e l i e v e d  t h a t  f i v e

p o s s i b i l i t i e s ,  e x i s t e d  (XYI-XZ) . The p o s i t i o n  o f  th e
0

maxima a t  26 4 0  A. n e c e s s i t a t e d  c o n s i d e r a t i o n  o f  th e  

u p - k e t o n e  (XYI) w i t h  an i s o l a t e d  d o u b le  bond, p o s s i b l y

a t  C( X5 ) ^ i 6  ) "

fttO
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T h is  was' e x c l u d e d  s i n c e  th e  ‘̂ n o n -co n ju g a ted "  o x o -  

- d i e ne gave  a  deep  hrown c o l o u r  v / i t h  t e t r a n i t r o -  

methane i n  c h l o r o f o r m  and by th e  p r e p a r a t i o n  o f  

t h e  r e l a t e d  1 1 - a l c o h o l  w i t h  a b s o r p t i o n  maximum a t
o

2 6 1 0  A ( £  1 1 , 0 0 0 )  by r e d u c t i o n  o f  t h e  o x o - d i e n e  

w i t h  l i t h i u m  b o r o h y d r id e  i n  t e t r a h y d r o f u r a n .  T h i s  

l e a v e s  f o u r  p o s s i b i l i t i e s  { X V l l - J X ]  a l l  o f  w h ic h

A,

have  a h y d r o g en  atom a t  C(g) and i t  w as c o n s i d e r e d  

n e c e s s a r y  t o  d e te r m in e  th e  o r i e n t a t i o n  o f  t h i s  h y d r o ­

g e n  atom. I t  was n o t e d  t h a t  t h e  " n o n - c o n j u g a t e d ‘̂  

o x o - d i e n e  was p r e p a r e d  from p a r e n t  compounds ( I )  and 

( I I I )  e a c h  p o s s e s s i n g  a p -h y d r o g e n  atom a t  C(g ) and  

i t  was b e l i e v e d  t h a t  t h i s  c o n f i g u r a t i o n  was r e t a i n e d
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i n  th e  o x o - d i e n e *  A c c o r d i n g l y ,  th e  d e h y d r a t i o n  o f  

th e  9 - e p i m e r i c  7 P - h y d r o x y - 8 ( 1 4 ) - e n - l l - o n e s  w as  

i n v e s t i g a t e d ,  u s i n g  i d e n t i c a l  c o n d i t i o n s ,  and th e  

p r o d u c t s  com pared .  The 9 a - e p i m e r - 2 2 i 2 3 - d i b r o m o - l l -  

- o x o e r g o s t - 8 ( 1 4 } - e n - 3 p  t 7 ( 3 - d i o l  (XXII) was d e h y d r a te d  

w i t h  c o n c e n t r a t e d  s u l p h u r i c  a c i d  i n  d io x a n  t o  th e

(XYll)

OHH O

c o n j u g a t e d  o x o - d i e n e - ( I X ) ; w h e r e a s  i d e n t i c a l  t r e a t ­

ment o f  t h e  9 g -compound 2 2 : 2 3 -d ib r o m o -7 g - h y d r o x y -1 1  -  

- o x o - 9 g - e r g o s t - 8 ( 1 4 ) - e n - 3 g - y l  a c e t a t e  ( I I I )  g a v e  t h e  

"'non-conjugated'^ o x o - d i e n e .  D i f f e r e n c e  i n  c o n f i g u r ­

a t i o n  a t  C(7 ) d o e s  n o t  a p p e a r  t o  a f f e c t  th e  d e ­

h y d r a t i o n  s i n c e  th e  7 a - h y d r o x y  compound 2 2 : 2 3 -d ibrom o  

- 1 1 - o x o e r g o s t - 8 ( 1 4 ) - e n - 3 g : 7 a - d i o l  (3CXIII) a l s o  g i v e s  

th e  c o n j u g a t e d  o x o - d i e n e  (IX) u n d e r  t h e s e  c o n d i t i o n s *
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The. d i f f e r e n c e  i n  b e h a v i o u r  on d e h y d r a t i o h  i s  

a t t r i b u t e d  t o  t h e  d i f f e r e n c e  i n  c o n f i g u r a t i o n  a t

(£ « 3 o o )

C ( s ) and i n  c o n s e q u e n c e , s i n c e  th e  "non-c on j u g a t e  d " 

0 X0 - d i e n e  i s  o b t a i n e d  o n l y  when t h e  p a r e n t  compound  

h a s  a 9(3- c e n t r e , t h e n  t h e  h y d r o g e n  a t  C (e )  i n  th e

C-

HO ^0
H
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" n o n - c o n j u g a t e d" o x o - d i e ne h a s  t h e  p - c o n f i g u r a t i o n .

A number o f  a t t e m p t s  t o  c o n v e r t  t h e  " n o n - c o n j u g a t e d "  

o x o - d i e n e  i n t o  i t s  9cL-epimer w i t h  p i p e r i d i n e  and  

s p e c i a l l y  p r e p a r e d  a lu m in a  [ c f .  S i m i l a r  c o n v e r s i o n s  

by B ladon  ejb aA. (32 )  and on p .  28 o f  t h i s  t h e s i s !  

were u n s u c c e s s f u l ;  e i t h e r  u n ch a n g ed  m a t e r i a l  was  

r e c o v e r e d  o r  i s o m é r i s a t i o n  t o  t h e  c o n j u g a t e d  o x o -  

- d i e ne o c c u r r e d .

C o n s i d e r i n g  th e  c o r r e s p o n d i n g  f o r m u la e  (XXIY-  

-aXVII)  f o r  t h e  1 1 - h y d r o x y  d i e n e , o b t a i n e d  by r e ­

d u c t i o n  o f  t h e  " n o n -c o n j u g a t e d "  o x o - d i e n e  w i t h  

l i t h i u m  b o r o h y d r i d e ,  a s  a b e t t e r  c o m p a r is o n  w i t h  

known s t e r o i d  d i e n i c  ch rom op hores  th a n  t h e  p a r e n t  

o x o - d i e n e ,  we are  f o r c e d  t o  r e j e c t  f o r m u l a  (XXIY) 

c o r r e s p o n d i n g  t o  1 ! ^ - h y d r o x y - i s o p y r o c a l c i f e r o l  

from  c o n s i d e r a t i o n  o f  u l t r a - v i o l e t  a b s o r p t i o n  d a t a  

(Max. 2610  it. £  1 1 , 0 0 0 }  compared w i t h  i s o p y r o c a l c i f e r o l
o

w h ich  a b s o r b s  a t  2800  A. ( £  1 0 , 0 0 0 )  ( 6 5 ) .  We do n o t  

b e l i e v e  t h a t  t h e  u n n a t u r a l  ( (3) c o n f i g u r a t i o n  a t  C^g ) 

h a s  a marked e f f e c t  on th e  u l t r a - v i o l e t  a b s o r p t i o n  

o f  t h e s e  d i e n i c  chrom ophores  and t h i s  v ie w  i s  

s u p p o r t e d  by c o m p a r is o n  o f  th e  a b s o r p t i o n  d a t a  o f
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e r g o s t e r o l  compared w i t h  i t s  9 j 3 - i s o m e r - i s o p y r o -  

c a l c i f e r o l  ( X X I ) ; w h ic h  have p r i n c i p a l  maxima

HO

AcjO

A c o

a t  2 8 2 0  and 2 8 0 0  A. r e s p e c t i v e l y  ( 6 4 ,  6 5 ) .  The 

t r a n s o i d  d i e n e  (XXV) [Max. 2550  A .E  1 7 , 0 0 0  ( 6 6 ) ]  

i s  p r e c l u d e d  hy th e  c h a r a c t e r i s t i c  c i s o i d  i n t e n s i t y  

( & 1 1 ,0 0 0 )  o f  ou r  h y d r o x y d i e n e . C o n s e q u e n t l y ,  th e  

7 : 1 4 - d i e n e  (XXVI) o r  th e  8 ( 1 4 ) : 1 5 - d i e n e  (XXVII) are  

t o  be c o n s i d e r e d .  I n  f a v o u r  o f  (XXVI) i s  th e  

a p p a r e n t l y  s i m p l e  mechanism f o r  f o r m a t i o n  o f  th e  c o n ­

j u g a t e  d o x o - d i e n e  ( V I I I )  from  th e  " n o n -c o n j u g a t e d "  

o x o - d i e n e  and t h e  low  i n t e n s i t y  o f  a b s o r p t i o n  ( £ .9900)
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( 6 3 ) ,  b u t  a g a i n s t  t h i s  f o r m u l a t i o n  i s  th e  w ide  

d i f f e r e n c e  i n  th e  p o s i t i o n  o f  th e  a b s o r p t i o n  maxima
o o

a t  2420  A. , compared w i t h  ou r  compound a t  26 1 0  A. , 

a d i f f e r e n c e  w h ic h  c a n n o t  be a t t r i b u t e d  s o l e l y  t o  

th e  u n n a t u r a l  (p)  c o n f i g u r a t i o n  a t  c ( g ) ;  a l s o  t h e  

n o n - c o n j u g a t e d  o x o - d i e n e  d id  n o t  fo rm  an a d d u c t  w i t h  

n i a l e i c  a n h y d r id e  u h d er  c o n d i t i o n s  w hereby  e r g o s t e r y l - B s  

a c e t a t e  ( e r g o s t a - 7  î 1 4 : 2 2 - t r i e n - 3 p - y l  a c e t a t e )  fo rm ed  

an a d d u ct  ( 6 6 ) . \7e b e l i e v e  t h a t  th e  u n c o n j u g a t e d

o x o - d i e n e  and t h e  h y d ro x y  d ie n e  c o n t a i n  an 8 ( 1 4 ) : 1 5 -  

- d i e n e  s y s t e m ,  and t h i s  c i s o i d  ty p e  d i e n e  i s  c o n ­

s o n a n t  w i t h  th e  low  i n t e n s i t y  o f  a b s o r p t i o n  i n  th e  

h y d r o x y - d i e n e  ( £  1 1 , 0 0 0 ) ,  and the  o x o - d i e n e  ( £ * 8 , 3 0 0 ) *  

No a u t h e n t i c  s t e r o i d  8 ( 1 4 ) : 1 5 - d i e n e  h a s  b een  p r e v i o u s l y  

d e s c r i b e d .  B j e r a s s i  * s  c l a i m  (44)  t o  su c h  a compound 

h a s  been  r e j e c t e d  by l i e s e r  ( 4 5 ) .

H o
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C o n s e q u e n t l y  th e  '*noh-conjugated** o x o - d i e n e  

i s  f o r m u l a t e d  a s  2 2 : 2 3 - d i h r o m o - l l - o x o - 9 p - e r g o s t a -  

- 6 ( 1 4 )  : 1 5 - d i e n - 3 p - y l  a c e t a t e  (XX) th e  A  -compound  

i s  l l - o x o - 9 p - e r g o s t a - 8 ( l 4  ) :15 : 2 2 - t r i e n - 3 p - y l  a c e t a t e  

(XXVIII) and th e  h y d r o x y  - d i e n e  i s  2 2 : 2 3 - d i ' b r o m o - l l ^  -  

- h y d r o x y e r g o s t a - 8 ( l 4 ) : 1 5 - d i e n - 3 p - y l  a c e t a t e  ( XXVII ) .  

A tte m p te d  a c é t y l a t i o n  o f  t h e  d i o l  m o n o a c e t a t e  (XXVII) 

a t  gave  u n ch a n g ed  s t a r t i n g  m a t e r i a l  ; i t  w ould  

be e x p e c t e d  t h a t  th e  h y d r o x y l  group  i n  t h i s  compound 

w ould  have t h e  p - o r i e n t a t i o n ,  b u t  a g a i n  v i c i n a l  

e f f e c t s  o f  th e  d i e n e  s y s t e m  make any a s s i g n m e n t  o f  

c o n f i g u r a t i o n  h a z a r d o u s .
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1 1 -O x o -A  ^ - S t e r o i d s .

D u r in g  a s t u d y  o f  the  s t a b i l i t y  o f  t h e  a,-  

-h y d r o g e n  atom a t  t o  h y d r o g en  brojaide i n

a c e t i c  a c i d - c h l o r o f o r m ,  w h ic h  was o f  i n t e r e s t  

i n  i n v e s t i g a t i o n s  o f  th e  c o n j u g a t e d  d ie n o n e  ( I I )  

when t h e  s t r u c t u r e  ( I )  was c o n s i d e r e d  a p o s s i b i l i t y  

2 2 :2 3 -d ib ro m O “l l - o x o e r g o s t - 8 - e n - 3 g - y l  a c e t a t e  ( I I I )  

was t r e a t e d  w i t h  t h i s  r e a g e n t  and an i s o m e r i c  u{3-
o

- k e t o n e  (Llax. a t  2480  AS. 8600)  o b t a i n e d .  T h is  i s

a s s i g n e d  th e  s t r u c t u r e  2 2 : 2 3 - d i b r o m o - l l - o x o - 1 4 p - e r g o s t  

- 8 - e n - 3 ( 3 - y l  a c e t a t e  ( IV)  and i s  s m o o th ly  d e b r o m in a te d  

w i t h  z i n c  i n  e t h e r - m e t h a n o l  t o  1 1 - o x o -14(3- e r g o  s t a -  

- 8 : 2 2 - d i e n -3(3- y l  a c e t a t e  ( V ) .  These  I 4 p - e p i m e r s
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( IV  and V) w ere  p r e p a r e d  by Joh nson  ( 4 7 )  i n d e p e n d e n t l y

O n) (W') (VI.

Aco
HHH

d u r in g  a t t e m p t s  t o  p re p a r e  th e  a l c o h o l  c o r r e s p o n d i n g  

t o  ( I I I ) ,  These  e x p e r i m e n t s  l e d  t o  a s t u d y  o f  th e  

b e h a v i o u r  o f  2 2 : 2 3 - d i b r o m o - l l - o x o e r g o s t - 8 - e n - 3 ( 3 - y l  

a c e t a t e  ( I I I )  w i t h  a l k a l i .  S h o r t  t r e a t m e n t  o f  ( I I I )  

w i t h  1 2 ^ e t h a n o l i c  p o t a s h ,  and a c é t y l a t i o n ,  gave  a  

(3y - u n s a t u r a t e d  k e t o n e  whose u l t r a - v i o l e t  and 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  are  i n  a g r e e m e n t  w i t h  i t s  

f o r m u l a t i o n  a s  2 2 : 2 3 - d i b r o m o - l l - o z o e r g o s t - 8 ( 1 4 )  - e n -  

-3 (3 -y l  a c e t a t e  ( V I ) ;  p r o l o n g e d  t r e a t m e n t  o f  ( I I I )  

o r  th e  i n t e r m e d i a t e  (3̂  - u h s a t u r a t e d  k e t o n e  (VI)  w i t h  

a l k a l i ,  f o l l o w e d  by a c é t y l a t i o n ,  g a v e  th e  1 4 p - i s o m e r i c  

u p - k e t o n e  ( I V ) .  D j e r a s s i  e t  a l .  ( 4 8 )  have p r e p a r e d
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c o r r e s p o n d i n g  e p im e r s  i n  th e  5 a - s p i r o s t a n e  s e r i e s  

and have p r e p a r e d  (49)  th e  p a r e n t  1 4 p-compound (X)

H o

hy l i t h i u m - l i q u i d  ammonia r e d u c t i o n  o f  ( IX)  f o l l o w e d  

hy rem o v a l  o f  t h e  1 1 - k e t o n e  hy ViTolff-Kishner r e d u c t i o n  

u n d e r  f o r c i n g  c o n d i t i o n s  and c o n v e r s i o n  t o  p reg n a n e  

s i d e - c h a i n ,  t h u s  c o n f i r m i n g  the  p r e s e n c e  o f  th e  

u n n a t u r a l  ( p ) h y d r o g e n  a t  C( and sh o w in g  t h a t  th e  

t r a n s - l o c k i n g  ( 8 p : 9 a) o f  r i n g s  B/C i s  th e  s t a b l e  

c o n f  i g u r a t i o n  i n  1 4 ( 3 - s t e r o i d s .



-  77 -

Tt i s  p e r t i n e n t  t o  c o n s i d e r  th e  s t a b i l i t y  o f  th e  

h y d r o g e n  atom a t  th e  C/D r i n g - j u n c t i o n .  B a r to n  and  

Laws ( 50)  have  shown t h a t  i t  i s  more s t a b l e  i n  t h e  

t r a n s  th a n  i n  t h e  c i s  c o n f i g u r a t i o n  by r e c o v e r y  o f  

3 ( 3 - a c e t o x y e r g o s t - 2 2 - e n - 1 5 - o n e  ( XÏ I )  u n c h a n g ed  from  

v i g o r o u s  t r e a t m e n t  w i t h  a l k a l i .  T h i s  c o n t r a s t s  

w i t h  th e  o b s e i ’v a t i o n  t h a t  c i s - h y d r in d a n e  (XX) i s  

somewhat more s t a b l e  th a n  t r a n s - h y d r i n d a n e . I t  i s  

s u g g e s t e d  from  ou r  e x p e r i m e n t s  t h a t  t h e  t r a n s - c o n -
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f i g u r a t i o n  a t  C ( , 0 ( i s  th e  more s t a b l e

ftcjo'

i n  un s a t u r a t e d  s t e r o i d s .  E p i m é r i s a t i o n  a t  0( 14,) 

a l s o  o c c u r s  i n  t h e  p r e p a r a t i o n  o f  2 2 : 2 5 - d i b r o m o -  

-3P i 7 | 3 - d i a c e t o x y - l 4 p - e r g o s t - 8 - e n - l l - o n e  (XIF .) • . 

f ro m  th e  c o r r e s p o n d i n g  n a t u r a l  ( 1 4 a ) - d i o l  mono-  

a c e t a t e  ( X I I I )  p r e v i o u s l y  d i s c u s s e d .

AeO

H
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M e l t i n g  p o i n t s  a re  u n c o r r e c t e d .

S p e c i f i c  r o t a t i o n s  were d e t e r m i n e d  i n  c h l o r o f o r m  

s o l u t i o n s  ( u n l e s s  o t h e r w i s e  s t a t e d )  i n  a 1 -dm. 

tu b e  a t  room t e m p e r a t u r e *

U l t r a - v i o l e t  a b s o r p t i o n  s p e c t r a  were m ea su re d  

i n  a b s o l u t e  e t h a n o l  s o l u t i o n  ( e x c e p t  where o t h e r ­

w i s e  s t a t e d )  w i t h  a Unicam SPv 500  s p e c t r o p h o t o m e t e r .

M i c r o - a n a l y s e s  were by Dr. A.C.Syme and Mr. 

M c C o r k in d a le , and th e  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  

by Llr. A. P a j a c z k o w s k i , B . S c . ,  t o  whom g r a t e f u l  

a c k n o w le d g e m e n ts  a r e  d u e .

P i n a l l y , we thank  Glaxo L a b o r a t o r i e s  L t d . ,  

G r e e n f o r d ,  f o r  g i f t s  o f  2 2 î 2 3 - d i b r o m o - 9 a : l l a -  

- e p o x y e r g o s t - 7  - e n - 3 p - y l  a c e t a t e .

P o r  c h r o m a t o g r a p h y , a c t i v a t e d  a lu m in a  ( s u p p l i e d  by  

S a v o ry  and Mo o r e ) ,  Grade I I  ( e x c e p t  where s t a t e d  

o t h e r w i s e )  s t a n d a r d i s e d  a c c o r d i n g  t o  Brockmann, was  

e m p lo y e d .

"Working up i n  th e  u s u a l  manner" means a d d i t i o n  

o f  w a t e r ,  e x t r a c t i o n  w i t h  e t h e r ,  w a s h in g  w i t h  so d iu m  

h y d r o g e n  c a r b o n a t e  s o l u t i o n ,  and w a t e r ,  d r y in g  (RagSO^) 

and e v a p o r a t i o n  u n d e r  r e d u c e d  p r e s s u r e .
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1 1 - Q x o - A  - E r g o s t e n y l  D e r i v a t i v e s .

22  Î 25  -D ib r o m o -11  -o x o  -9 p - e r g o s t -7  - e n - 5  p - y l  

A c e t a t e . -  A s u s p e n s i o n  o f  2 2 : 2 5 - d ib r o m o - S a i l l e -  

- e p o x y e r g o s t - 7 - e n - 5 p - y l  a c e t a t e  (5 0 0  m g .)  [ B u d z i a r e k ,  

J o h n so n  and S p r i n g  ( 2 5 ) ]  i n  d ry  e t h e r  (2 0  c . c . )  and  

a c e t i c  a n h y d r id e  (15  c . c . )  was sh ak en  a t  room tem p ­

e r a t u r e  w i t h  b o ro n  t r i f l u o r i d e  e t h e r a t e  ( 1 0  d r o p s ) . 

D i s s o l u t i o n  was c o m p le t e  a f t e r  1 0  m i n u t e s ,  w h e r e ­

a f t e r  s o l i d  b eg a n  t o  s e p a r a t e .  A f t e r  1 h o u r  t h e  

s o l i d  (2 2 0  m g . ) ,  m .p .  198® was c o l l e c t e d  and c r y ­

s t a l l i s e d  f r o m  a c e t o n e  f r o m  w h ic h  2 2 : 2 5 - d ib r o m o - 1 1 -  

- o x o - 9 p - e r g o s t - 7 - e n - 5 p - y l  a c e t a t e  s e p a r a t e d  a s  

p r i s m a t i c  n e e d l e s  o r  p r i s m s ,  m .p .  200® u n d e p r e s s e d  

when m ix ed  w i t h  a s p e c im e n  p r e p a r e d  a s  d e s c r i b e d  

by M a c lea n  and S p r in g  ( 2 8 ) ,  [ a ] p  -  122® ( ^ ,1 ^ 1 )  

(Pound: . 0 , 5 8 . 5 ;  H , 7 . 5 .  C a l c ,  f o r  OgoH^GOjaBrg :

0 , 5 8 . 6 ;  H ,7 .5 5 % ) .

l l - 0 x o - 9 P - e r g o s t a - 7 i 2 2 - d i e n - 5 p - y l  A c e t a t e . -  

2 2 1 2 5 -D ib ro m o - 1 1 - 0 X 0 - 9 p - e r g o s t - 7 - e n - 5 p - y l  a c e t a t e  

( 3 . 0  g .  ) i n  e t h e r - e t h a n o l - b e n z e n e  (1 5 0  c . c . ;  1 : 1 : 1 )

was r e f l u x e d  w i t h  ammonium c h l o r i d e - a c t i v a t e d  z i n c
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(1 0  g . )  f o r  6 h o u r s .  The z i n c  was removed by- 

f i l t r a t i o n ,  t h e  f i l t r a t e  c o n c e n t r a t e d  t o  s m a l l  

b u lk  and e x t r a c t e d  w i t h  e t h e r .  The e t h e r e a l  

e x t r a c t  was w ash ed  w e l l  w i t h  w a t e r  and d r i e d  

(NagSO^). The r e s i d u e  was c r y s t a l l i s e d  t w i c e  

from  m e th a n o l  t o  g i v e  l l - o x o - 9 p - e r g o s t a - V  î 2 2 -  

- d i e n - 3 P - y l  a c e t a t e  ( 1 . 4 0  g . )  a s  h e x a g o n a l  p l a t e s  

m .p .  1 5 6 - 8 ® ,  [o ,]^  -  186® (_o , 1 . 5 )  M a c lea n  and  

S p r in g  (2 8 )  g i v e  m .p .  1 5 9 -1 6 1 ® ,  [ a ] ^  -  206® and  

B ladon  £ t  (3 2 )  m .p .  1 5 9 - 1 6 1 ® ,  [ a ] j )  -  191®

f o r  t h i s  compound.

B e h a v i o u r  o f  t h e  P X -U n s a tu r a te d  K e to n e  i n  A c id  

M e d ia .

( a) 22 2 23 -Dibromo -11  -o x o  -9  p - e  r g o  s  t  -7  - e n - 3  P - y l  

a c e t a t e  (2 9 0  m g.)  was r e c o v e r e d  u n c h a n g e d  

from  c h l o r o f o r m - a c e t i c  a c i d  (15  c . c . ;  1 : 2 )  

a t  room t e m p e r a t u r e  f o r  1 h o u r .

(b)  T r ea tm en t  as  above b u t  h e a t e d  on t h e  s t e a m  

b a t h  f o r  1 h o u r  gave  c r u d e  2 2 : 2 3 - d ib r o m o - 1 1 -  

- o x o e r g o s t - 8 - e n - 3 p - y l  a c e t a t e ,  [ a ]  + 65®
^ o

(_ c ,1 .3 )  . L i g h t  a b s o r p t i o n :  Max. a t  2 5 4 0  A

( C 7 3 0 0 ) .



—■ 81 —■

( c )  The p y - u n s a t u r a t e d  k e t o n e  was r e f l u x e d  i n

g l a c i a l  a c e t i c  a c i d  f o r  2 h o u r s  t o  g i v e  2 2 : 2 3 -  

- d i b r o m o - l l - o x o e r g o s t - 8 - e n - 3 p - y l  a c e t a t e , 

m .p .  and m ix ed  m .p .  2 0 0 -2 0 2 ®  + 86® (_c , 0 . 7  )
o

Max. 2 5 4 0  A ( £  8 7 0 0 ) .

l l - O x o e r g o s t a - 7 : 2 2 - d i e n - 3 P - y l  A c e t a t e  f r o m  2 2 : 2 3 -  

-Dibromo - 3 P : 7 p - P i a c e t o x y e r g o s t - 8 - e n - 1 1 - o n e . -  T r e a t ­

ment o f  2 2 : 2 3 - D i b r o m o - 3 p : 7 p - d i a c e t o x y e r g o s t - 8 - e n - l l -  

-one  (226  m g .)  ( s e e  p . 93  ) i n  r e f l u x i n g  b e n z e n e -  

- m e t h a n o l - e t h e r  ( 1 : 1 : 1 ;  75 c . c . )  w i t h  f r e s h l y  a c t i v a t e d  

z i n c  (2  g . )  f o r  5 h o u r s  ga v e  l l - o x o e r g o s t a - 7 : 2 2 -  

- d i e n - 3 P - y l  a c e t a t e  (1 2 0  m g.)  s e p a r a t i n g  fr o m  m e th a n o l  

a s  p l a t e s ,  m .p .  1 7 4 - 1 7 6 ® ,  [ a ]  + 29® ( _ c , l . l ) .

(Pound: 0 , 7 9 . 1 ;  H , 1 0 . 1 .  C a l c ,  f o r  0 , 7 9 . 2 ;

H , 1 0 . 2 ^ )  . I t  g i v e s  a p a l e  y e l l o w  c o l o u r  w i t h  t e t r a -  

n i t r o m e t h a n e  i n  c h l o r o f o r m .  L i g h t  a b s o r p t i o n :  Max.
o

a t  2 0 4 0  A ( £  3 4 0 0 ) .

11 - O x o e r g o s t - 7 - e n - 3 p - y l  A c e t a t e . -  A s o l u t i o n  

o f  l l - o x o e r g o s t a - 7  : 2 2 - d i e n - 3 P - y l  a c e t a t e  (2 5 0  m g.)  

i n  e t h y l  a c e t a t e  (2 0 0  c . c . )  was s h a k e n  i n  h y d r o g e n  

f o r  4 8  h o u r s  w i t h  p l a t i n u m  ( fr o m  60  mg. P t O g ) • 

C r y s t a l l i s a t i o n  o f  th e  p r o d u c t  from  jg e th a n o l  gave
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1 1 - o x o e r g o s t - 7 - e n - 5 p - y l  a c e t a t e  (1 6 0  mg*) a s  n e e d l e s  

m .p .  1 6 2 - 1 6 4 ® ,  [ a ] ^  + 47® ( £ , 1 . 5 ) .  P o r  a  crud e  

( n o t  a n a l y s e d )  s p e c im e n  o f  t h i s  compound, B la d o n  

£ t  a l .  ( 3 2 )  g i v e  m .p .  1 4 5 - 1 5 6 ® ,  [ a ] ^  + 32®. (Pound:  

0 , 7 9 . 1 5 ;  H , 1 0 . 8 .  OaoH^sOo r e q u i r e s  0 , 7 8 . 9 ;  H ,1 0 .6 % ) .
o

L i g h t  a b s o r p t i o n :  L a x .  a t  2 0 5 0  A ( 6  3 5 0 0 ) .

E r g o s t - 8 ( 1 4 )  - e n - 3 g - y l  A c e t a t e  ( *a* - E r g o s t e n y l  

A c e t a t e ) .  -  l l - O x o e r g o s t a - 7 : 2 2 - d i e n - 3 p - y l  a c e t a t e  

(1 5 0  mg.)  i n  g l a c i a l  a c e t i c  a c i d  ( 7 0  c . c . )  was sh a k e n  

i n  h y d r o g e n  f o r  f o u r  h o u r s  w i t h  p l a t i n u m  ( fr o m  50 mg. 

P tO g ) .  I s o l a t i o n  i n  t h e  u s u a l  manner and c r y s t a l l i s ­

a t i o n  from  m e t h a n o l  g a v e  e r g o s t - 8 ( 1 4 ) - e n - 3 p - y l  

a c e t a t e  m .p .  1 0 7 - 9 ® ,  u n d e p r e s s e d  when m ix e d  w i t h  

an a u t h e n t i c  s p e c i m e n  p r e p a r e d  by B u d z ia r e k  £ t  a l .

( 6 8 ) ,  [ a ] ^  + 0® ( £ , 1 . 2 ) .  L i g h t  a b s o r p t i o n :  Max. a t

2Q90 A ( £  8 8 0 0 ) .

7^ : 2 2 : 2 3  - T r ib r o m o -11  - o x o e r g o s t - 8 - e n - 5 g  - y l  

A c e t a t e  . -  ( c f .  46)  -  2 2 : 2 3 -D ib rom o- 1 1  •►oxo-9  P -

- e r g o s t - 7 - e n - 3 P - y l  a c e t a t e  (1  g . )  i n  d ry  e t h e r  (2 0 0  c . c . )  

was t r e a t e d  w i t h  a s o l u t i o n  o f  brom ine i n  g l a c i a l  

a c e t i c  a c i d  ( 9 . 3  c . c . ;  0 . 0 3 1 6  g . / c . c . ) , .  A f t e r

s t i r r i n g  f o r  a f u r t h e r  10  m i n u t e s  th e  c o l o u r l e s s
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s o l u t i o n  was w ashed  s u c c e s s i v e l y  w i t h  1% sod iu m

h y d r o x id e  s o l u t i o n ,  t h e n  w i t h  w a t e r ,  and d r i e d

(NagSO^) .  C r y s t a l l i s a t i o n  o f  th e  p r o d u c t  f r o m

c h l o r o f o r m - m e t h a n o l  g a v e  7 ^ : 2 2 : 2 3 - t r i h r o m o - 1 1 -

- o x o e r g o s t - 8 - e n - 3 p - y l  a c e t a t e  a s  p l a t e s ,  m .p .

1 9 4 -1 9 5 ®  ( d e c o m p . ) ,  [ a ] ^  + 67® ( £ , 1 . 7 ) .  L i g h t
0

a b s o r p t i o n :  Max. 2610  A ( £  9 0 8 0 ) .

A l a t e r  p r e p a r a t i o n  ( 46 )  had  c o n s t a n t s ,  m .p .

1 9 8 -1 9 9 ® ,  [ a ] j j  + 78®.  L i g h t  a b s o r p t i o n :  Max. a t
o

2 6 2 0  A ( 8 9 5 0 0 ) .

l l - O x o e r g o s t a - 7 : 2 2 - d i e n - 3 P - y l  A c e t a t e  from  

7|^: 2 2 : 2 3 - T r ib r o m o - 1 1 - o x o e r g o s t - 8 - e n - 3 p - y l  A c e t a t e  

( 4 6 ) .  -  A s o l u t i o n  o f  th e  t r ib r o m o  compound ( 1 . 1 8  g . )  

i n  m e t h a n o l - e t h e r  (1 5 0  c . c . ;  1 : 1 )  was r e f l u x e d  w i t h

a c t i v a t e d  z i n c  (6 g . )  added i n  p o r t i o n s  o v e r  3 h o u r s .  

I s o l a t i o n  u s i n g  e t h e r  gave  1 1 - o x o e r g o s t a -7 : 2 2 - d i e n -  

- 3 p - y l  a c e t a t e  ( 340mg. ) a s  p l a t e s  f r o m  m e t h a n o l ,  

m. p .  and m ix e d  m. p .  1 7 5 - 1 7 7 ® ,  [ a ] ^  + 30® ( £ , 1 . 2 ) .

E p i m é r i s a t i o n  o f  2 2 : 2 3 -D ib ro m o - 1 1 - o x o - 9 p - e r g o s t - 7 - e n -  

- 3 P - y l  A c e t a t e  pn an A lum ina Column.

The a lu m in a  was p r e p a r e d  a s  f o l l o w s :

S pence  Type a lu m in a  (1  k g .  ) was s t i r r e d  f o r  3
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h o u r s  w i t h  aq^ueous a c e t i c  a c i d  ( 1 . 5  1 .  ; 1 0 ^ ) ,  

f i l t e r e d ,  and w ashed  w i t h  d i s t i l l e d  w a t e r  ( 2  1 . ) ,  

m e th a n o l  ( 2  1 . )  and d i s t i l l e d  w a t e r  (2  1 . )  and  

t h e n  r e a c t i v a t e d  by h e a t i n g  a t  4 0 0 °  f o r  5 h o u r s .

2 2 : 2 3 -D ib ro m o - 1 1 - o x o e r g o s t -7 - e n - 3 p - y l  A c e t a t e  . -  

A s o l u t i o n  o f  22 : 2 3 - d ib r o m o - 1 1 - o x o - 9 p - e r g o s t - 7 - e n -  

- 3 p - y l  a c e t a t e  (7 0 0  mg. )  on l i g h t  p e t r o l e u m - b e n z e n e  

( 1 : 1 ;  70  c . c . )  was a d s o r b e d  r a p i d l y  on an a lu m in a  

colum n (1 0  x 1 . 5  c m . ) .  The column was i m m e d i a t e l y  

e l u t e d  w i t h  b e n ze n e  (1 0 0  c . c . )  a g a i n  u n d e r  p r e s s u r e ;  

t h e s e  o p e r a t i o n s  to o k  5 m i n u t e s .  E v a p o r a t i o n  o f  th e  

f i l t r a t e  u n d e r  re d u c e d  p r e s s u r e  and c r y s t a l l i s a t i o n  

f rom  c h l o r o f o r m - m e t h a n o l  gave  22 : 2 3 -d ib r o m o - 1 1 - o x o -  

e r g o s t - 7 - e n - 3 P - y l  a c e t a t e  (6 2 0  mg. )  a s  f e l t e d  n e e d l e s  

m. p.  1 8 9 - 1 9 0 ° ,  [ a ]  +29°  ( c , l . l ) .
^  o

L i g h t  a b s o r p t i o n :  Max. a t  2 0 6 0  A. ( £  1 5 5 0 ) .

(Pound: 0 , 5 8 . 7 ;  H , 7 . 5 5 .  CsoH^sOsBrg r e q u i r e s

0 , 5 8 . 6 ;  H , 7 . 5 5 f . ) .

D e b r o m in a t io n  w i t h  z i n c  i n  n e u t r a l  s o l v e n t  ( b y  

W .Laird)  g ave  l l - o x o e r g o s t a - 7  : 2 2 - d i e n - 3 P - y l  

a c e t a t e  i d e n t i c a l  w i t h  p r e v i o u s  p r e p a r a t i o n s .
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2 2 : 2 5 -D ib r o m o -7 P : 8 p - e p o x y - l l - o x o - 9 P - e r g o s t a n - 5 P - y l  

A c e t a t e .

2 2 : 2 3 -D ib ro m o -7 P : 8 P - £ £ o x y - l l - £ x o -9 p - e r g o s t a n -  

- 3 P - y l  A c e t a t e . -

(a )  A s o l u t i o n  o f  2 2 : 2 3 - d i b r o m o - l l - o x o - 9 p - e r g o s t -  

- 7 - e n - 3 p - y l  a c e t a t e  ( 5 . 9  g . )  i n  c h l o r o f o r m  

(7 0  c . c . )  was t r e a t e d  o v e r  1 h o u r  a t  0 °  w i t h  a  

f r e s h l y  p r e p a r e d  s o l u t i o n  o f  p e r b e n z o i c  a c i d  

( O rg. S y n . ,  1 5 , 86) i n  m i n e r a l  a c i d - f r e e  c h l o r o ­

form  (2 3  c . c .  5 6 2 . 5  m g . / c . c . ) .  A f t e r  o v e r ­

n i g h t  s t o r a g e  a t  0 °  th e  s o l u t i o n  was d i l u t e d  

w i t h  c h l o r o f o r m  (1 5 0  c . c . )  and w a sh ed  s u c c e s s ­

i v e l y  w i t h  s a t u r a t e d  sod iu m  h y d r o g e n  c a r b o n a t e  

s o l u t i o n ,  w a t e r ,  and d r i e d  (Na^SO^) and t h e  

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

p r e s s u r e  b e lo w  35® and d i l u t e d  w i t h  m e t h a n o l  t o  

g i v e  2 2 : 2 3  -d ib r o m o - 7 p : 8 p - e p o x y - 1 1 - o x o -9  p -  

- e r g o s t a n - 3 P - y l  a c e t a t e  ( 5 . 0  g . )  s e p a r a t i n g  fro m  

c h lo r o f o r m - m e t h a n o l  a s  n e e d l e s  m. p .  218 -221®  

( d e c o m p . ) ,  [ a ] ^  - 2 9 ®  ( £ , 0 . 7 ) .  (Pound: 0 , 5 2 . 7 ;

0 ,  5 2 . 8 ;  H , 6 . 9 ,  7 . 1 ;  01 + Br ,  3 0 . 7 5 .

CsoH^eO^Brg.^OHOlo r e q u i r e s  0 , 5 3 . 1 ;  H , 6 . 8 ;

0 1 ,  7 . 7 ;  B r ,2 3 .1 5 % ) .
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The s o l v e n t  o f  c r y s t a l l i s a t i o n  was n o t

e x p e l l e d  by h e a t i n g  a t  100® i n  v a c u o  ; h e a t i n g

a t  135® £ n  vacu o  was a c c o m p a n ie d  by d e c o m p o s i t i o n

a s  shown by a marked ch a n g e  t o  d e x t r o r o t a t i o n ,

[ a ]  + 9 5 ®  ( £ , 0 . 9 )  and t h e  a p p e a r a n c e  o f  h i g h
D o

i n t e n s i t y  u l t r a - v i o l e t  a b s o r p t i o n  a t  2 5 3 0  A.
o

[Max. a t  2 5 3 0  ( £  53 6 0 )  and 2 0 5 0  A ( £  4 6 0 0 ) ] .

I n f r a - r e d  Spectrum : P e a k s  a t  1 7 3 0  and 1241

( a c e t a t e ) ,  1717 ( k e t o n e )  and 7 5 0  cm"^ (a sy m ­

m e t r i c a l  s t r e t c h i n g  f r e q u e n c y  o f  C-Cl b o n d ) .

The compound gave  no c o l o u r  w i t h  t e t r a n i t r o -  

m ethane i n  c h l o r o f o r m .

(b) A s u s p e n s i o n  o f  2 2 : 2 3 - d ib r o m o - 1 1 - o x o - 9 P-

- e r g o s t - 7 - e n - 3 p - y l  a c e t a t e  ( 1 . 7  g .  ) i n  dry e t h e r  

(2 0 0  c . c . )  was t r e a t e d  w i t h  f r e s h l y  p r e p a r e d  

m o n o p e r p h t h a l i c  a c i d  i n  e t h e r  ( O r g . S y n . , 2 0 ,  70)

( 8 . 4  C . C . ;  91 m g . / c . c . )  and t h e  m ix tu r e  r e -

f l u x e d  f o r  5-^ h o u r s .  The s u s p e n d e d  s o l i d  ( 1 . 2  g .  ) , 

m .p .  1 9 8 - 1 9 9 . 5 ® ,  [ a ] ^  -  122® ( £ , 0 . 5 )  was u n ­

ch a n g ed  s t a r t i n g  m a t e r i a l .  The e t h e r e a l  m o th er  

l i q u o r  on s t o r a g e  d e p o s i t e d  n e e d l e s  (2 4 0  m g . ) ,  

m .p .  2 0 6 - 2 1 5 ® ,  - 3 6 °  ( £ , 0 . 5 )  w h ic h  on  c r y ­

s t a l l i s a t i o n  from  b e n z e n e - l i g h t  p e t r o l e u m
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( b . p .  6 0 - 8 0 ° )  g a v e  2 2 : 2 3 - d i b r o m o - 7 p  : 8 p - e p o x y -  

- l l - o x o - 9 P - e r g o s t a n - 3 P - y l  a c e t a t e  (2 0 0  mg. )  

a s  r o s e t t e s  o f  f i n e  n e e d l e s ,  m . p .  2 2 5 -2 2 6 ® ,

[ a ] ^  -  29® ( £ , 0 . 7 )  (Pound: 0 , 5 7 . 4 ;  H , 7 . 5 .

CaoH^^eO-iBrs r e q u i r e s  0 , 5 7 . 1 ;  H ,7 .35J^) .

I n f r a - r e d  s p e c tr u m :  P ea k s  a t  1 7 3 1  and 1245

( a c e t a t e )  and 1715 c m . ( k e t o n e ) .  I t  was  

u n d e p r e s s e d  i n  m . p .  when m ix e d  w i t h  th e  

s o l v a t e d  s p e c im e n  d e s c r i b e d  above  and on 

c r y s t a l l i s a t i o n  from  c h l o r o f o r m - m e t h a n o l  i t  

g a v e  n e e d l e s ,  m. p .  2 2 6 -2 2 7 ®  c o n t a i n i n g  c h l o r o ­

form  o f  c r y s t a l l i s a t i o n .

7 P : 8P -E p o x y -1 1  - o x o -9 g - e r g o s t - 2 2  - e n - 3 P  - y l  A c e t a t e . 

A s o l u t i o n  o f  2 2 : 2 3 - d ib r o m o - 7 g : 8 p - e p o x y - 1 1 - o x o - 9 g -  

- e r g o 8t a n - 3 g - y l  a c e t a t e  ( 1 . 5  g . )  i n  b e n z e n e  (5 0  c . c . ) ,  

m o i s t  e t h e r  (5 0  c . c . )  and m e t h a n o l  ( 5 0  c . c . )  w as  

h e a t e d  u n d e r  r e f l u x  f o r  5 h o u r s  w i t h  z i n c  d u s t  (5  g . )  

p r e v i o u s l y  a c t i v a t e d  by t r e a t m e n t  w i t h  ammonium 

c h l o r i d e .  The p r o d u c t ,  i s o l a t e d  by means o f  e t h e r ,  

was c r y s t a l l i s e d  from  m e t h a n o l  t o  g i v e  7 g : 8 g - e p o x y -  

- 1 1 - 0 X 0 - 9  g - e  rg o  s t - 2 2 - e n - 3  g - y l  a c e t a t e  ( 1 . 0  g . )  a s  

n e e d l e s ,  m . p .  185® [ a ] ^  -  64®,  -  67® ( £ , 0 . 5 ,  1 . 2 )  

(Pound: 0 , 7 6 . 3 ;  H , 1 0 . 0 .  C a l c ,  f o r  C^oH^eO^:
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0 , 7 6 . 5 5 ;  H , 9 . 8 5 ^ ) .

I t  g i v e s  a p a l e  y e l l o w  c o l o u r  i n  c h l o r o f o r m  w i t h  

t e t r a n i t r o m e t h a n e  and d o e s  n o t  e x h i b i t  h i g h  i n t e n s i t y  

u l t r a - v i o l e t  l i g h t  a b s o r p t i o n .  H e u s l e r  and W e t t s t e i n  

( 35)  g i v e  m. p .  1 7 0 . 5 - 1 7 1 . 5 ® ,  [o .]^  -74® f o r  t h i s  

compound: H e n b e s t  a n d  Wagland ( 2 7 )  r e c o r d  m. p .

1 7 5 - 1 7 7 ® ,  [ a ] ^  -63®.

7 : l l - D i o x o e r g o s t - 2 2 - e n - 3 g - y l  A c e t a t e  fro m  7 g : 8 g -  

-Ep oxy  - 1 1 - 0 X 0 -9  g -e  rg o  s t -2 2  - e n - 3  g - y l  A c e t a t e  . -  7 g : 8 g -

-Epoxy -1 1  - 0 X0 -9 g -e  rgo  s t  -2 2  - e n - 3 g  - y l  a c e t a t e  (BOO mg . )  

i n  c h l o r o f o r m  ( 3 0  c . c . )  and g l a c i a l  a c e t i c  a c i d  

(6 0  c . c . )  c o n t a i n i n g  a q u e o u s  h y d r o g e n  bromide (12  

d r o p s ;  46^) was k e p t  o v e r n i g h t  a t  room t e m p e r a t u r e .  

The crud e  p r o d u c t  was c r y s t a l l i s e d  once fr o m  m e t h a n o l  

and a s o l u t i o n  o f  th e  c r y s t a l l i n e  s o l i d  (5 0 0  mg. )  i n  

b e n z e n e - l i g h t  p e t r o l e u m  ( b . p .  60 -80® )  (1 0 0  c . c . ;  2 : 1 )  

was f i l t e r e d  t h r o u g h  a column o f  Grade I I - I I I  a lu m in a  

(15  X 2 c m . ) ;  th e  co lum n was w ashed  w i t h  b e n z e n e  

(2 0 0  C . C . ) .  T h e r e a f t e r ,  b e n z e n e  (1 0 0  c . c . )  and  

b e n z e n e - e t h e r  (2 0 0  c . c . ;  1 9 : 1 )  e l u t e d  a s o l i d

(1 3 0  m g . ) ,  m . p .  198®,  c r y s t a l l i s a t i o n  o f  w h i c h  fro m  

a q u eo u s  m e th a n o l  ga v e  7 : l l - d i o x o e r g o s t - 2 2 - e n - 3 g - y l
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a c e t a t e  a s  f e l t e d  n e e d l e s ,  m . p .  1 9 8 - 2 0 0 ® ,  e i t h e r  

a l o n e  o r  m ix e d  w i t h  a r e f e r e n c e  s p e c im e n ;  -50®

( c , 1 . 7 ) .

(Pound:  0 , 7 6 . 6 ;  H , 9 . 5 .  C a l c ,  f o r

0 , 7 6 . 5 5 ;  H , 9 . 8 5 ^ ) .

2 2 : 2 3 -D lh r o m o - 7 g - h y d r o x y - 1 1 - o x o e r g o s t - 8 - e n - 5 g - y l  

A c e t a t e . -  ( a )  2 2 : 2 3 -D ib ro m o - 7 g : 8 g - e p o x y - 1 1 - o x o - 9 g -

- e r g o 8 t a n - 3 g - y 1 a c e t a t e  (5 0 0  mg . )  i n  c h l o r o f o r m  

(1 0  c . c . )  was t r e a t e d  w i t h  a s o l u t i o n  o f  a q u eo u s  

h y d r o g e n  brom ide  ( 0 . 0 5  c . c . ;  46%) i n  c h l o r o f o r m

(lOi C . C . ) .  The m ix t u r e  was k e p t  a t  room t e m p e r a t u r e  

f o r  3 d a y s .  The c r y s t a l l i n e  s o l i d  (185  mg. )  w h ic h  

h ad  s e p a r a t e d ,  w a s  c o l l e c t e d  and c r y s t a l l i s e d  from  

c h l o r o f o r m - m e t h a n o l  t o  y i e l d  2 2 : 2 5 - d ib r o m o - 7 g -h y d r o x y  

-1 1  - o x o e r g o 81 - 8 - e n - 3 g - y l  a c e t a t e  , m . p .  2 3 2 - 2 3 4 ® ,

[ a l p  +85® ( c , 0 . 4 )

(Pound: 0 , 5 7 . 0 5 ;  H , 7 . 5 5 .  OaoH4,6 Û4,Brg r e q u i r e s

0 , 5 7 . 1 ;  H , 7 . 3 5 %) .
o

L i g h t  a b s o r p t i o n :  Max. a t  2 5 4 0  A ( 8  = 9 0 0 0 ) .

(b)  2 2 : 2 3 -D ib ro m o - 1 1  •►oxo-9  g - e r g o s t - 7  - e n - 3 g - y l  

a c e t a t e  ( 1 . 2  g . )  i n  c h l o r o f o r m  ( 4 0  c . c . )  was t r e a t e d
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w i t h  p e r b e n z o i c  a c i d  i n  c h l o r o f o r m  ( 4 . 8  c . c . ;

59 m g . / c . c . )  w h ic h  had  b e e n  k e p t  a t  0® f o r  t h r e e  

w e e k s  p r i o r  t o  u s e .  The s o l u t i o n  w as  c o n c e n t r a t e d  

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

d i l u t e d  w i t h  m e t h a n o l  and t h e  s o l i d  ( 0 . 8  g . )  

c o l l e c t e d  and c r y s t a l l i s e d  f r o m  c h l o r o f o r m  t o  g i v e  

2 2 : 2 3 - d ib r o m o - 7 g ^ h y d ro x y - 1 1 - 0 X0 e r g o s t - 8 - e n - 3 g - y l  

a c e t a t e  (2 5 0  mg. )  a s  p l a t e s ,  m. p .  232® a l o n e  o r  

m ix ed  w i t h  t h e  s p e c im e n  p r e p a r e d  by m ethod  (a )  ;

[ a ] ^  +78® ( c , 0 . 3 5 )

(Pound: 0 , 5 7 . 1 5 ;  H, 7 . 5 %) .  I t  d o e s  n o t  g i v e  a

c o l o u r  w i t h  t e  t r a n i  trome th a n e  i n  c h l o r o f o r m .
o

L i g h t  a b s o r p t i o n :  Max. a t  2 5 5 0  A ( £ =  1 0 , 0 0 0 ) .

I n f r a - r e d  s p e c tr u m :  P ea k s  a t  3 4 6 1  ( h y d r o x y l ) ,

1737  and 1245  ( a c e t a t e )  and 1 6 6 1  cm.  ̂ ( a p - u n s a t ­

u r a t e d  k e t o n e ) .  Prom t h e  c h l o r o f o r m  m o th e r  l i q u o r  

2 2 : 2 3 -d ib r o m o - 7 g : 8 g - e p o x y - 1 1 - 0 x o - 9 g - e r g o s t a n - 3 g - y l  

a c e t a t e  (2 0 0  mg . )  was i s o l a t e d ;  a f t e r  c r y s t a l l i s a t i o n  

f ro m  c h l o r o f o r m - m e t h a n o l  i t  s e p a r a t e d  a s  n e e d l e s ,  

m . p .  2 1 8 -2 2 0 ®  u n d e p r e s s e d  by t h e  s p e c im e n  p r e v i o u s l y

d e s c r i b e d ;  -28® ( £ , 0 . 5 )  (Pound: 0 , 5 2 . 8 ;  H,6.9%
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7 : 1 1 - P i  o x o e r g o  s  t - 2 2 - e n - 5  g - y l  A c e t a t e  f ro m  2 2 : 2 3 -  

-D i  bromo -7 g -h y  dr  oxy -1 1  -o x  o e r g o s t - 8 - e n - 3 g  - y l  A c e t a t e  . -  

2 2 : 2 3 -D i  bromo-7 g -hy d r o x y - 1 1 -o x  o e rgo  8 1 - 8 - e  n -3  g - y l  

a c e t a t e  (85  mg. )  s u s p e n d e d  i n  g l a c i a l  a c e t i c  a c i d  

( 1 0  c . c . )  was t r e a t e d  w i t h  s t i r r i n g  a t  room tem p ­

e r a t u r e  w i t h  a s o l u t i o n  o f  chromium t r i o x i d e  i n  a c e t i c  

a c i d  ( 0 . 4 5  c . c . ; H) d i l u t e d  w i t h  a c e t i c  a c i d  (5 c . c . )  

added i n  f i v e  e q u a l  p o r t i o n s  o v e r  1 h o u r .  A f t e r  a  

f u r t h e r  h o u r ,  t h e  m ix t u r e  was h e a t e d  a t  50-60®  f o r  

1  h o u r  and s t o r e d  o v e r n i g h t  a t  room t e m p e r a t u r e .

The r e a c t i o n  s o l u t i o n , w a s  worked  up u s i n g  e t h e r ,  th e  

p r o d u c t  d i s s o l v e d  i n  g l a c i a l  a c e t i c  a c i d  ( 1 0  c . c . )  

and s t i r r e d  w i t h  z i n c  d u s t  on th e  s t e a m  b a th  f o r  4 

h o u r s .  I s o l a t i o n  u s i n g  e t h e r  f o l l o w e d  by p e r c o l a t i o n  

th r o u g h  a s h o r t  column o f  Grade I I  a lu m in a  and c r y ­

s t a l l i s a t i o n  from  a q u eo u s  m e th a n o l  g a v e  7 : l l - d i o x o -  

e r g o s t - 2 2 - e n - 3 g - y l  a c e t a t e  a s  f e l t e d  n e e d l e s ,  m. p .

1 9 5 -197®  a lo n e  o r  m ix ed  w i t h  an a u t h e n t i c  sp e c im e n ;

[ a ] ^  -31® ( c , 0 . 5 )  .

(Pound: 0 , 7 6 . 6  ; H , 1 0 . 0 .  C a l c ,  f o r

0 , 7 6 . 5 5 ;  H, 9

7 g -H y d r o x y - 1 1 - o x o e r g o s t a - 8 : 2 2 - d i e n - 3 g - y l  A c e t a t e  

A s o l u t i o n  o f  2 2 : 2 3 - d ib r o m o - 7 g - h y d r o x y - 1 1 - o x o e r g o s t -
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- S - e n - S P - y l  a c e t a t e  (2 5 0  mg. ), i n  a m i x t u r e  o f  

b e n z en e  (15  c . c . ) ,  m e t h a n o l  (1 5  c . c . )  and e t h e r  

(15  c . c . )  was h e a t e d  u n d e r  r e f l u x  w i t h  a c t i v a t e d  

z i n c  ( 1 , 2 5  g . )  f o r  5 h o u r s .  The p r o d u c t  was  

c r y s t a l l i s e d  f r o m  c h l o r o f o r m - m e t h a n o l  f ro m  w h ic h  

7 g - h y d r o x y - 1 1 - o x o e r g o s t a - 8 i 2 2 - d i e n - 5 p - y l  a c e t a t e  

(1 5 0  m g.)  s e p a r a t e d  a s  p l a t e s ,  m ,p .  2 4 5 -2 4 6 ® ,

[ a ] ^  + 104® ( 0 , 1 . 7 ) •

( f o u n d ;  0 , 7 6 . 5 ;  H , 9 . 9 .  CaoH^eO^ req_u ires

0 , 7 6 . 5 5 ;  H , 9 . 8 5 % ) .
o

L i g h t  a b s o r p t i o n ;  I4ax. a t  2 5 4 0  A. ( £  1 0 , 5 0 0 ) »

11 - O x o e r g o s t a - 8 ; 2 2 - d i e n -5P :7(3- d i o l  D i a c e t a t e . -  

l l - O x o e r g o s t a - 8 ; 2 2 - d i e n - 3 ^ ^ 7 p - d i o l  d i  a c e t a t e  w a s  

p r e p a r e d  by t r e a t m e n t  o f  t h e  m o n o a c e t a t e  w i t h  a c e t i c  

a n h y d r id e  and p y r i d i n e  a t  room t e m p e r a t u r e ;  i t  

s e p a r a t e d  from  a q u e o u s  m e t h a n o l  a s  n e e d l e s ,  m . p .  : 

1 5 2 - 1 5 5 ® ,  [ a ] ^  + 82® ( c , 0 . 7 )

(Pound; 0 , 7 4 . 8 ;  H , 9 . 4 .  C a l c ,  f o r  C3 2 H4,gOs "

C , 7 5 . 0 ;  H , 9 . 4 ^ ) .
o

L i g h t  a b s o r p t i o n :  Max. a t  2 4 9 0  A ( £ =  8 8 0 0 ) .

H e n b e s t  and Wagland ( 27 )  r e c o r d  m . p .  1 4 9 - 1 5 2 ® , [ a ] ^+83
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22 ; 25  -Dibromo - 1 1  -o x o e  r g o s  t  - 8  -en-5j3:7(3- d i o l  

D i a o e t a t e . -  (a )  2 2 : 2 5 - D i b r o m o - 7 P - h y d r o x y - 1 1 -  

- o x o e r g o s t - 8 - e n - 3 ^ - y l  a c e t a t e  (9 0  mg. )  i n  p y r i d i n e  

(3  c . c . )  and a c e t i c  a n h y d r id e  ( 5  c . c . )  was h e a t e d  

on t h e  s t e a m  b a th  f o r  1"̂  h o u r s -  C r y s t a l l i s a t i o n  

o f  th e  p r o d u c t  fro m  m e th a n o l  g a v e  2 2 : 2 5 - d ib r o m o -1 1  -  

- o x o e r g o s t - 8 - e n - 5 p : 7 p - d i o l  d i  a c e t a t e  a s  f e l t e d  

n e e d l e s ,  m . p .  1 6 9 - 1 7 0 ® ,  +70® ( c , 1 . 2 )  .

(Pound: 0 , 5 7 . 5 }  H , 7 . 3 .  OggH^sOsBrg r e q u i r e s

0 , 5 7 . 1 ;  H , 7 . 2 ^ ) .

The d i  a c e t a t e  d o e s  n o t  g i v e  a c o l o u r  w i t h  t e t r a -
o

n i t r o m e t h a n e . L i g h t  a b s o r p t i o n :  Max. a t  2 5 0 0  A.

( £  = 9 2 0 0 ) .

( b)  A s o l u t i o n  o f  2 2 : 2 5 - d ib r o m o -7(3: 8 P - e p o x y - 1 1 -  

- 0 X 0 - 9 p - e r g o s t a n - 5 p - y l  a c e t a t e  (2 0 0  mg. )  i n  b e n z e n e  

( 1 0  c . c . )  and m e t h a n o l i c  p o t a s s i u m  h y d r o x i d e  ( 2 0  c . c . ;  

5%) was h e a t e d  u n d e r  r e f l u x  f o r  1 0  m i n u t e s .  The 

p r e c i p i t a t e d  s o l i d  was s e p a r a t e d ,  w ash ed  w i t h  m e t h a n o l ,  

d r i e d  and h e a t e d  on t h e  s tea m  b a t h  f o r  1  h o u r  w i t h  

p y r i d i n e  (1 0  c . c . )  and a c e t i c  a n h y d r id e  (5 c . c . ) . 

I s o l a t i o n  u s i n g  e t h e r  g ave  2 2 : 2 5 - d i b r o m o - 1 1 - o x o e r g o s t -  

- 8 - e n - 5 P : 7 p - d i o l  d i a c e t a t e  (1 0 0  mg. )  w h i c h  s e p a r a t e s
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fr o m  a q u eo u s  m e t h a n o l  a s  f e l t e d  n e e d l e s ,  m. p .  and  

m ix e d  m .p .  1 7 0 - 1 7 1 ® ,  [ u ] ^  +69® ( _c , 0 . 6)

(Pound: 0 , 5 6 . 7 ;  H , 7 . 1 5 ^ ) .

( c  ) 2 2 :2 3 -D ib r o m o -7 p  : 8 P - e p o x y - l l - o x o - 9 p - e r g o s t a n -

- 5 p - y l  a c e t a t e  (5 0 0  mg. )  i n  c h l o r o f o r m  (1 0  c . c . )  

was t r e a t e d  w i t h  a p o r t i o n  ( 1 0  c . c . )  o f  a s o l u t i o n  

p r e p a r e d  by d i s s o l v i n g  a q u e o u s  h y d r o g e n  brom ide  

(5  d ro p s  ; 46^) i n  c h l o r o f o r m  (1 0 0  c . c . )  and k e p t  

a t  room te m p e r a t u r e  f o r  3 d a y s .  The c r y s t a l l i n e  

s o l i d  (185  mg. )  was a c e t y l a t e d  on t h e  s t e a m - b a t h .  

I s o l a t i o n  fro m  e t h e r  and c r y s t a l l i s a t i o n  fro m  

a q u e o u s  m e t h a n o l  g a v e  2 2 : 2 3 - d ib r o m o - 1 1 - o x o e r g o s t -  

- 8 - e n - 3 p : 7 p - d i o l  d i a c e t a t e  ( 1 2 0  mg. )  a s  f e l t e d  

n e e d l e s ,  m . p .  and m ix ed  m .p .  1 7 0 - 2 ® ,  [ a ] ^  +69® 

( £ , 1 . 7 ) .

(Pound: 0 , 5 7 . 1 ;  H , 7 . 2 5 ^ ) .

2 2 : 2 3 -D ib ro m o -7 P - h y d r o x y - 1 1  -o x o  -9 p - e r g o s t -  

- 8 ( 1 4 )  - e n - 3 P - y l  A c e t a t e  . -  A s o l u t i o n  o f  2 2 : 2 3 -  

-d ib r o m o -7 P  : 8 p - e p o x y - l l - o x o - 9 P - e r g o s t a n - 3 p - y l  

a c e t a t e  ( 1 . 1 9  g . ) i n  d io x a n  ( 2 3 0  c . c . )  was t r e a t e d  

w i t h  s u l p h u r i c  a c i d  ( 8  c . c . ;  2 N) and s t o r e d  a t
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room t e m p e r a t u r e  f o r  4 h o u r s .  The s o l u t i o n  was  

d i l u t e d  w i t h  w a t e r ,  th e  p r o d u c t  i s o l a t e d  by means  

o f  e t h e r ,  and c r y s t a l l i s e d  fro m  m e t h a n o l .  The 

f i r s t  c r o p  (4 0  mg. )  w h ic h  showed h i g h  i n t e n s i t y
o

a b s o r p t i o n  a t  2 5 4 0  A was r e j e c t e d .  C o n c e n t r a t i o n  

o f  th e  m o th e r  l i q u o r  and c r y s t a l l i s a t i o n  o f  th e  

s o l i d  o b t a i n e d  f r o m  a q u e o u s  m e t h a n o l  g a v e  2 2 : 2 3 -  

-d ib r o m o - 7 P- h y d r o x y -1 1  - o x o - 9 p - e r g o s t - 8 ( 1 4 )  - e n - 3 P - y l  

a c e t a t e  (9 4 0  mg. )  a s  p l a t e s ,  m. p .  2 0 1 - 2 0 2 ° ,  [ a ] ^  + 196°  

( £ , 1 . 5 ) .

(Pound: 0 , 5 7 . 0 ;  H , 7 . 6 .  C^oH^eO^Bra r e q u i r e s

0 , 5 7 . 1 ;  H , 7 . 3 5 ^ ) .  I t  g i v e s  a y e l l o w  c o l o u r  w i t h

t e t r a n i t r o m e t h a n e  i n  c h l o r o f o r m .  L i g h t  a b s o r p t i o n :

^ s i i o  ~  9 0 0 0 .

I n f r a - r e d  s p e c tr u m :  P e a k s  a t  ;5470 ( h y d r o x y ) , 1 7 4 0

and 1 2 5 0  ( a c e t a t e )  and 1 7 1 0  cm.  ̂ ( k e t o n e ) .

A c é t y l a t i o n  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  a t  room  

t e m p e r a t u r e  g a v e  2 2 : 2 3 -d ib r o m o - 1 1 - o x o - 9 P- e r g o s t - 8 ( 1 4 ) -  

- e n - 3 p  : 7 p - d i o l  d i  a c e t a t e  v/h ich s e p a r a t e d  f ro m  m e th a n o l  

a s  p l a t e s ,  m . p .  1 7 0 - 1 7 1 ° ,  [ n ] ^  + 1 4 2 °  ( £ , 1 . 0 ) .

(Pound: 0 , 5 7 . 1 ;  H , 7 . 5 .  OssH^^sOsBrs r e q u i r e s

0 , 5 7 . 1 ;  H , 7 . 2 ^ ) .  Light a b s o r p t i o n : ^  axoo = 8 4 0 0 .
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T r ea tm e n t  o f  2 2  : 2 5 "Dibromo- 7 p - h y d r o x y - 1 1 - o x o e r g o s t -  

- 8 - e n - 5 p - y l  A c e t a t e  w i t h  S u lp h u r i c  A c id  i n  D i o x a n .

22 : 2 3 -D ib r o m o - 7 P - h y d r o x y - 1 1 - o x o e r g o s t - 8 - e n - 3 p - y l  

a c e t a t e  (39  mg. )  was d i s s o l v e d  i n  d io x a n  (5 0  c . c . )  

c o n t a i n i n g  s u l p h u r i c  a c i d  (2 c . c . ;  2 N) and k e p t  a t  

room t e m p e r a t u r e  f o r  12 h o u r s .  I s o l a t i o n  from  c h l o r o ­

form  g a v e  u n c han ged  s t a r t i n g  m a t e r i a l ,  m. p .  and m ixed  

m. p,  2 3 4 - 6 ° ,  [ n ] ^  +82°  ( c , 0 . 2 5 ) .

L i g h t  a b s o r p t i o n  : . Max. a t  2540  ( ^  8 3 0 0 ) .

T r ea tm e n t  o f  22* .25-D ib rom o- 7 P - h y d r o x y - 1 1 - o x o - 9 P -  

- e r g o s t - 8 ( 1 4 ) - e n - 5 p - y l  A c e t a t e  w i t h  Hydrogen B r o m i d e , 

i n  C h l o r o f o r m .

A s o l u t i o n  o f  th e  a c e t a t e  ( 4 2 0  mg. )  i n  c h l o r o ­

form  ( 1 0  c . c . )  was t r e a t e d  w i t h  a s o l u t i o n  o f  a q u eo u s  

h y d r o g e n  brom ide  ( 0 . 0 5  c . c . ;  46/b) i n  c h lo r o f o r m  

(1 0  c . c . )  and k e p t  a t  1 5 °  f o r  4 d a y s .  The m ix tu r e  

was d i l u t e d  w i t h  c h l o r o f o r m  and th e  p r o d u c t  i s o l a t e d  

i n  th e  u s u a l  manner.  C r y s t a l l i s a t i o n  from  c h lo r o fo r m '  

-m e th a n o l  gave  an o x o - d ie n e  (8 0  mg . )  -  l a t e r  shown  

t o  be 2 2 : 2 3 - d ib r o m o - 1 1 - o x o -9 p - e r g o s t a - 8 ( 1 4 ) : 1 5  -  

- d i e n - 3 p - y l  a c e t a t e  ( s e e  p.  6 6 ) -  a s  p l a t e s ,  m. p .
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2 1 5 - 2 1 7 ° ,  [ a ]  + 2 4 °  ( ç , 1 . 2 5 ) .

( I ’ouiid: 0 , 5 8 . 8 ;  H, 7 . 6 .  OaoH^^OaBrg r e q u i r e s

0 , 5 8 . 8 ;  H , 7 . 2 % ) .
O

L i g h t  a b s o r p t i o n :  Max. a t  2 6 4 0  A ( £ . 8 5 0 0 ) ;  i t

g i v e s  a r e d  brown c o l o u r  w i t h  t e t r a n i t r o m e t h a n e  

i n  c h l o r o f o r m .

7 g -H y d r o x y -1 1  -o x o  -9 p - e r g o s t a - 8  ( 14  ) : 2 2 - d i e n - g p -  

- y l  A c e t a t e . -  ( a)  2 2 : 2 3 -D ib ro m o - 7 p - h y d r o x y - 1 1 -  

- o x o e r g o s t - 8 ( 1 4 ) - e n - 3 p - y l  a c e t a t e  ( 2 5 0  mg. )  was  

d e b r o m in a te d  w i t h  a c t i v a t e d  z i n c  d u s t  i n  b e n z e n e -  

- e t h e r - m e t h a n o l  and th e  p r o d u c t  c r y s t a l l i s e d  from  

a q u e o u s  a c e t o n e  t o  g i v e  7 p - h y d r o x y - 1 1 - o x o - 9 P- e r g o s t a -  

- 8 ( 1 4 ) : 2 2 - d i e n - 3 p - y l  a c e t a t e  (1 3 0  mg. )  a s  p l a t e s ,  

m. p .  1 9 2 - 1 9 5 ° ,  [ a ] ^  + 2 1 6 °  ( £ , 1 . 4 5 )

(Pound; C, 7 5 . 3 5 ;  H , 9 . 9 .  CgoH^eO^,. CsHeO r e q u i r e s  

0 , 7 5 . 0 ; -  H, 9 . 9 ^ ) .  I t  g i v e s  a y e l l o w  c o l o u r  i n  

c h l o r o f o r m  w i t h  t e t r a n i t r o m e t h a n e . L i g h t  a b s o r p t i o n :  

^ 2 0  90 *" 8 0 0 0 .

(b) 7 p ; 8 p - E p o x y - l l - o x o - 9 p - e r g o s t - 2 2 - e n - 3 p - y l  a c e t a t e  

( 2 9 0  mg. )  i n  a b s o l u t e  d io x a n  (25  c . c . )  c o n t a i n i n g  

f r e s h l y  d i s t i l l e d  b oron  t r i f l u o r i d e  e t h e r a t e  (4  d ro p s )  

was k e p t  a t  room te m p e r a t u r e  o v e r n i g h t .  The s o l u t i o n
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was p o u r e d  i n t o  sod ium  h y d r o g e n  c a r b o n a t e  s o l u t i o n ,

w ashed  s u c c e s s i v e l y  w i t h  w a t e r ,  s a t u r a t e d  sod ium

h y d r o g e n  c a r b o n a t e  s o l u t i o n ,  and w a t e r  and d r i e d

(NagS0 4 ) .  C r y s t a l l i s a t i o n  o f  t h e  r e s i d u e  fro m

a q u e o u s  m e t h a n o l  g ave  7 p - h y d r o x y - 1 1 - o x o - 9 p - e r g o s t a -

- 8 ( 1 4 ) : 2 2 - d i e n - 3 p - y l  a c e t a t e  a s  p l a t e s ,  m. p .  and

m ixed  m . p . 1 9 4 - 7 ° ,  [ a ]  + 2 1 1 °  ( £ , 0 . 5 ) .
D o

L i g h t  a b s o r p t i o n :  Max. a t  2 1 0 0  A (E 7 , 3 0 0 ) .

T h is  e x p e r i m e n t  f o l l o w e d  p o l a r i m e t r i e a l l y  and  

s p e c t r o s o o p t i c a l l y  f a i l e d  t o  i n d i c a t e  the  e x i s t e n c e  

o f  an 9 a - o x o e p o x i d e  o r  o t h e r  i n t e r m e d i a t e .

R ep e a t  o f  H e u s l e r  and V / e t t s t e i n * s  E x p e r i m e n t .

F o l l o w i n g  t h e  m ethod  o f  H e u s l e r  and W e t t s t e i n  

( 35)  7P : 8 P - E p o x y - l l - o x o - 9 p - e r g o s t - 2 2 : - ^ n - 3 p - y l  a c e t a t e  

(227  mg. )  i n  a b s o l u t e  d io x a n  (15  c . c . )  was h e a t e d  

w i t h  b o ro n  t r i f l u o r i d e  e t h e r a t e  (3  d ro p s )  a t  8 0 ° .  

I s o l a t i o n  fr o m  e t h e r  f o l l o w e d  by ch ro m a to g r a p h y  on  

a lu m in a  (5 g . ) f a i l e d  t o  y i e l d  a  hom ogeneous  compound  

The m a t e r i a l  o b t a i n e d  had  m. p .  187-190° ,  + 1 4 7 °
o

( £ , 0 . 4 )  sh o w in g  a b s o r p t i o n  max. a t  2 4 8 0  A (& 1 7 0 0 ) .  

H e u s l e r  and. W e t t s t e i n  ( 3 5 )  c l a i m e d  7 ^ - h y d r o x y -
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- l l - o x o e r g o s t a - 8 ( 1 4 ) : 2 2 - d i e n - 3 P - y l  a c e t a t e ,  m. p .

1 9 0 - 1 9 3 ° ,  [ c l ]  +  7 6 °  ( c f .  o u r  r o t a t i o n  o f  + 2 1 6 ° ) .
D

2 2 : 2 3 -D ib r o m o - 1 1 - o x o e r g o s t - 8 ( 1 4 ) - e n - 3 P : 7 p - d i o l . 

( w i t h  D.Maol e a n ) . -  A s o l u t i o n  o f  2 2 : 2 3 -d ib r o m o - 7 p -  

- h y d r o x y - l l - o x o - 9 p - e r g o s t - 8 ( 1 4 ) - e n - 3 p - y l  a c e t a t e  

( 1 . 8  g . )  i n  m e t h a n o l  (1 5 0  c . c . )  was t r e a t e d  w i t h  

p o t a s s i u m  h y d r o x i d e  ( 2 . 0  g . ) i n  w a t e r  (5 c . c . )  and  

k e p t  a t  room t e m p e r a t u r e  f o r  16 h o u r s .  The c r y ­

s t a l l i n e  s o l i d  w as s e p a r a t e d  a t  - 5 0 ° ,  w ash ed  w i t h  

w a t e r ,  and c r y s t a l l i s e d  from  c h l o r o f o r m - m e t h a n o l  

from  w h ic h  2 2 : 2 3 - d ib r o m o - l l - o x o e r g o s t - 8 ( 1 4 ) - e n -  

- 3 P : 7 P - d i o l  ( 1 . 2 5  g . )  s e p a r a t e d  a s  e l o n g a t e d  p l a t e s ,  

m. p .  2 0 7 - 2 0 9 ° ,  [ a ] ^  +85°  ( £ , 0 . 5 ) .

( Pound : 0 , 5 5 . 6  ; H , 7 . 9 .  OggH^^OgDrg .2CIlgOH 

r e q u i r e s  0 , 5 5 . 2 ;  H , 8 . 0 ^ ) .  L i g h t  a b s o r p t i o n :

^ 2 0 9 0  ~ 1 0 ,5 0 0 *

2 2 : 2 3 -D ib ro m o - 7 : l l - d i o x o e r g o s t a n - 3 P - y l  A c e t a t e .

(a )  A s o l u t i o n  o f  22 : 2 3 - d ib r o m o - 7 P - h y d r o x y - 1 1 - o x o ­

e r g o s t - 8 - e n -3  p - y l  a c e t a t e  ( 2 5 0  mg . )  i n  c h l o r o f o r m  

(15  c . c . )  c o n t a i n i n g  aq u eo u s  h y d r o g e n  brom ide ( 8  

d rop s  ; 46%) was k e p t  o v e r n i g h t .  The p r o d u c t  was
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i s o l a t e d  i n  th e  u s u a l  manner and c r y s t a l l i s e d  from  

c h l o r o f o r m - m e t h a n o l  t o  g i v e  22 : 2 5 -d ib r o m o - 7 : 1 1 -  

- d i o x o e r g o s t a n - 5 p - y l  a c e t a t e  (1 7 0  mg . )  a s  f i n e  

n e e d l e s ,  m. p .  2 6 3 °  ( d e c o m p . ) ,  [ a ] ^  - 5 °  ( £ , 1 . 3 )

(Pound: 0 , 5 7 . 4 ;  H , 7 . 4 .  OsoH4,6 0 4 _Brg r e q u i r e s

0 , 5 7 . 1 ;  H, 7 . 3 5 %) .  The d i k e t o n e  d o e s  n o t  g i v e  a 

c o l o u r  v / i t h  t e  t r a n i  trome th a n e  i n  c h l o r o f o r m  and  

d o e s  n o t  show h i g h  i n t e n s i t y  u l t r a - v i o l e t  a b s o r p t i o n ,

(b)  A s o l u t i o n  o f  22 : 2 3 - d ib r o m o - 7 p : 8 p - e p o x y - 1 1 - o x o -  

- 9 p - e r g o s t a n - 3 P - y l  a c e t a t e  ( 4 0 0  mg . )  i n  c h l o r o f o r m  

(25  c . c . )  was t r e a t e d  w i t h  g l a c i a l  a c e t i c  a c i d  

(5 0  c . c . )  c o n t a i n i n g  a q u eo u s  h y d r o b r o m ic  a c i d  (1 0  

d ro p s  ; 46%) and k e p t  o v e r n i g h t  a t  room t e m p e r a t u r e .  

A f t e r  d i l u t i o n  w i t h  w a t e r ,  t h e  p r o d u c t  was i s o l a t e d  

by means o f  c h l o r o f o r m  and t h e  s o l i d  c r y s t a l l i s e d  

f ro m  c h l o r o f o r m - m e t h a n o l  t o  g i v e  2 2 : 2 3 - d ib r o m o - 7 : 1 1 -  

- d i 0 X0e r g 0 8 1 a n - 3 P -y  1 a c e t a t e  ( 9 0  mg . )  a s  f i n e  

n e e d l e s ,  m. p .  and m ix e d  m. p .  2 6 3 °  ( d e c o m p . ) ,  - 2 °

( £ , 1 . 3 )  (Pound: 0 , 5 6 . 7 5 ;  H , 7 . 5 ) .

7 :11  - D i o x o e r g o s t - 2 2 - e n - 3 p - y l  A c e t a t e  . -  2 2 : 2 3 -

- D i b r o m o - 7 : 1 1 - d i o x o e r g o s t a n - 3 p - y l  a c e t a t e  (2 0 0  mg. )
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was t r e a t e d  v / i t h  a c t i v a t e d  z i n c  d u s t  i n  b e n z e n e -  

- e t h e r - m e t h a n o l . The p r o d u c t ,  i s o l a t e d  by  means  

o f  e t h e r ,  s e p a r a t e d  from  m e th a n o l  g i v i n g  7 : 1 1 -  

- d i o x o e r g o s t - 2 2 - e n - 3 p - y l  a c e t a t e  a s  f e l t e d  n e e d l e s ,  

m. p .  and m ix e d  m. p .  1 9 7 - 1 9 9 ° ,  - 3 0 °  ( £ , 0 . 8 )

(Pound: 0 , 7 6 . 4 5 ;  H , 9 . 9 .  C a l c ,  f o r  C^oH^eO^:

0 , 7 6 . 5 5 ;  H , 9 . 8 5 % ) .

T r e a t n e n t  o f  2 2 : 2 3 -D ib rom o- 7 P : 8 P - e p o x y - 1 1 - o x o -  

- 9 P - e r g o s t a n - 3 P - y l  A c e t a t e  w i t h  A l k a l i . -  A s o l u t i o n  

o f  2 2 : 2 3 - d ib r o m o - 7 p : 8 p - e p o x y - l l - o x o - 9 p - e r g o s t a n - 3 P -  

y l  a c e t a t e  ( 1 . 0  g . )  i n  b e n ze n e  (25  c . c . )  and m e th a n ­

o l i c  p o t a s s i u m  h y d r o x id e  (55  c . c . ;  10%) was r e ­

f l u x e d  f o r  4 h o u r s . The s o l u t i o n  w as c o n c e n t r a t e d  

u n d e r  r e d u c e d  p r e s s u r e ,  d i l u t e d  w i t h  w a t e r  and e x ­

t r a c t e d  w i t h  e t h e r  t o  g i v e  an e x t r a c t  and an e t h e r -  

- i n s o l u b l e  s o l i d  (1 4 7  m g . ) ,  m. p .  2 3 5 °  w h ic h  w ere  

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

a n h y d r id e  and p y r i d i n e  g ave  2 2 : 2 3 - d ib r o m o - 1 1 - o x o -  

e r g o s t - 8 - e n - 3 p : 7 P - d i o l  d i a c e t a t e  w h ic h  s e p a r a t e d  

f rom  a q u eo u s  m e t h a n o l  a s  f e l t e d  n e e d l e s ,  m. p .  1 7 0 - 1 7 1 ° ;

[ a ] ^  +70°  ( £ , 0 . 5 ) .

(Pound: 0 , 5 7 . 0 ;  H, 7 . 4%.  CgsH^eOsSrg r e q u i r e s
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0 , 5 7 . 1 ;  H, 7 . 2 %) .  I n f r a - r e d  s p e c t n m :  P e a k s  a t

1 7 5 4  and 1 2 3 5  ( a c e t a t e )  and 1 6 8 2  c m . ( a p - u n -  

s a t u r a t e d  k e t o n e ) .

The e t h e r  s o l u t i o n  was e v a p o r a t e d  and th e  

r e s i d u e  a c e t y l a t e d  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  

by h e a t i n g  on t h e  s t e a m  b a th  f o r  1 h o u r .  The s o l i d  

p r o d u c t ,  i s o l a t e d  by means o f  e t h e r  was d i g e s t e d  

w i t h  m e th a n o l  and t h e  i n s o l u b l e  f r a c t i o n  ( 8 0  m g . ; 

m. p .  2 4 0 ° )  c o l l e c t e d  and c r y s t a l l i s e d  fro m  c h l o r o f o r m -  

-m e th a n o l  t o  g i v e  2 2 : 2 3 -d ib r o m o -7 : 1 1 - d i o x o e r g o s t a n -  

- 3 p - y l  a c e t a t e  aw f i n e  n e e d l e s ,  m. p .  and m ix e d  m.pjL 

2 6 3 °  ( d e c o m p . ) ,  [ a ]  - 3 °  ( £ , 1 . 5 ) .

(Pound: 0 , 5 7 . 4 ;  H, 7 . 6%.  CooH^eO^Brs r e q u i r e s

0 , 5 7 . 1 ;  H, 7 . 3 5 %) .

2 2 : 2 3 -Dibromo - 1 1  -o x o  -1 4  P - e r g o s t - 8 - e n - 3 p : 7 P  - d i  o l  

D i a c e t a t e . -  (a )  On s t a n d i n g ,  t h e  m e t h a n o l  d i g e s t

d e s c r i b e d  above d e p o s i t e d  p r i s m a t i c  n e e d l e s  ( 3 5 0  m g . ) ,  

m. p .  1 7 5 ° ,  c r y s t a l l i s a t i o n  o f  w h ich  f r o m  a q u e o u s  

a c e t o n e  g a v e  2 2 : 2 3 - d ib r o m o - 1 1 - o x o - 1 4 P - e r g o s t - 8 - e n -  

- 3 P : 7 p - d i o l  d i a c e t a t e  (2 5 0  mg. )  a s  n e e d l e s ,  m . p .  1 8 7 ° ,

[ a ] ^  + 6 1 ° ,  + 6 2 °  ( £ ,  1 . 0 ,  0 . 9 ) .

(Pound: 0 , 5 7 . 5 ;  H , 7 . 3 .  CggH^aOsBrs r e q u i r e s  0 , 5 7 . 1 ;

H , 7 . 2 % ) .
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o
l i g h t  a b s o r p t i o n :  Max. a t  2 4 4 0  A ( 6  =  9 2 0 0 ) .

I n f r a - r e d  s p e c tr u m :  P e a k s  a t  1737  and 1 2 4 1

( a c e t a t e )  and 1689  cm. ( a p - u n s a t u r a t e d  k e t o n e ) .

(b)  A s o l u t i o n  o f  2 2 : 2 3 - d i b r o m o - 3 g : 7 P - d i h y d r o x y -  

e r g o s t - 8  (1 4 )  - e n - l l - o n e  (215  mg. ) was re  f l u x e d  w i t h  

me t h a n o l i c  p o t a s h  (65 c . c . ;  1%) f o r  2 h o u r s .  The 

s o l u t i o n  7/as p o u r ed  i n t o  w a t e r ,  e x t r a c t e d  w i t h  e t h e r  

and th e  e x t r a c t  7/a s h e d  w i t h  w a t e r  and d r i e d  (NagSO^);. 

A c é t y l a t i o n  o f  t h e  r e s i d u e  on t h e  s t e a m  b a t h  f o r  1 

h o u r  f o l l o w e d  by i s o l a t i o n  fr o m  e t h e r  and c r y s t a l l ­

i s a t i o n  fr o m  a q u e o u s  a c e t o n e  g a v e  2 2 : 2 3 - d ib r o m o - 1 1 -  

- o x o - 1 4 p - e r g o s t - 8 - e n - 3 p : 7 P - d i o l  d i a c e t a t e  (1 0 0  mg. )  

m. p .  and m ix e d  %. p . 1 8 5 - 1 8 6 ° ,  [ a ] ^  + 61°  ( £ , 0 . 9 ) .

L i g h t  a b s o r p t i o n :  Max. a t  2 4 4 0  A. ( £  9 0 0 0 ) .

11 ^Oxo-1 4  P - e r g o s t e - 8 : 2  2 - d i ^ - 3  P : 7 P - d i £ l -  

- L i a c e t a t e . -  L eb r o m i n a t i o n  o f  22 : 2 3 - d ib r o m o - 1 1 - o x o -  

- 1 4 P - e r g o s t - 8 - e n - 3 p  : 7 P - d i o l  d i  a c e t a t e  (1 0 0  mg . )  u s i n g  

a c t i v a t e d  z i n c  i n  b e n z e n e - e t h e r - m e t h a n o l  g a v e  1 1 - o x o -  

- 1 4 P - e r g o s t a - 8 : 2 2 - d i e n - 3 P : 7 p - d i o l  d i a c e t a t e  (4 0  mg. )  

s e p a r a t i n g  f r o m  m e th a n o l  a s  n e e d l e s ,  m . p .  8 2 - 8 4 °  

( s o f t e n i n g  a t  6 5 ° ) ,  [ a ] ^  + 1 0 3 °  ( £ , 0 . 9 ) .
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(Pound:  0 , 7 2 . 9 ;  H , 9 . 5 .  CeaH^aOs.MeOH r e q u i r e s

0 , 7 2 . 7 5 ;  H , 9 . 8 %) .  L i g h t  a b s o r p t i o n :  Max. a t
o

2 4 6 0  A ( 6 =  84001 .

2 2 : 2 3 - L i b r o m o - 3 P :7 p - d i h y d r o x y - 1 4 p -e  r g o s  t - 8 -

- e n - 1 1  - o n e .  -  H y d r o l y s i s  o f  2 2 : 2 3 - d i b r o m o - 3 P : 7 P -

- d i a c e t o x y - 1 4 p - e r g o s t - 8 - e n - l l - o n e  (3 0 0  mg . )  i n

b e n z en e  (6 c . c . )  w i t h  me t h a n o l i c  p o t a s h  (5 0  c . c . ;

2%) a t  r e f l u x  f o r  1  h o u r  g a v e  2 2 : 2 3 - d ib r o m o - 3 P : 7 P -

- d i h y d r o x y - 1 4 p- e r g o s t - 8 - e n - 1 1  -o n e  a s  n e e d l e s  f r o m

c h l o r o f  orm-me t h a n o l , m . p .  2 0 6 - 7 ° ,  [ n j  + 8 5 °  ( j o , 1 . 0 )
a P

L i g h t  a b s o r p t i o n :  Max. a t  2 4 9 0  A ( £  8 4 0 0 ) .

(Pound: 0 , 5 5 . 8 ;  H , 8 . 0 .  GaeH^^OgBrs.MeOH r e q u i r e s

0 , 5 6 . 1 ;  H, 7 V I .

R earran gem en t  o f  2 2 : 2 3 -D ib r o m o - 7 P- h y d r o x y - 1 1 -  

- o x o e r g o s t - 8 - e n - 3 p - y l  A c e t a t e  w i t h  A l k a l i . -  A 

s o l u t i o n  o f  2 2 : 2 3 -d ib r o m o - 7 p - h y d r o x y - 1 1 - o x o e r g o s t -  

- 8 - e n - 3 p - y l  a c e t a t e  (2 5 0  m g . ) i n  b e n z e n e  (2 0  c . c . )  

and m e t h a n o l i c  p o t a s s i u m  h y d r o x i d e  (4 0  c . c . ;  5%)

was h e a t e d  u n d e r  r e f l u x  f o r  4  h o u r s .  The p r o d u c t  

was i s o l a t e d  u s i n g  e t h e r  and h e a t e d  w i t h  a c e t i c
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a n h y d r id e  (4  c . c . )  and p y r i d i n e  (4  c . c . )  on t h e  

s tea m  b a t h  f o r  1 h o u r .  I s o l a t i o n  u s i n g  e t h e r  g a v e  

a gum w h ic h  c r y s t a l l i s e d  fro m  c h l o r o f o r m - m e t h a n o l  

t o  g i v e  2 2 : 2 5 - d ib r o m o -7 : l l - d i  o x o e r g o e t a n - 5 p - y l  

a c e t a t e  ( 4 0  mg. )  a s  n e e d l e s ,  m . p .  and m ix e d  m. p .

2 6 3 °  ( d e c o m p . ) ,  [ a ]  - 5 °  ( £ , 1 . 8 ) .

(Found: 0 , 5 7 . 4 }  H, 7 . 6 %) .  C o n c e n t r a t i o n  o f  th e

f i r s t  c h l o r o f o r m - m e t h a n o l  m o th e r  l i q u o r  g a v e  a  

s o l i d  w h ic h  a f t e r  r e c r y s t a l l i s a t i o n  from  a q u e o u s  

a c e t o n e  y i e l d e d  2 2 : 2 3 -d ib r o m o - 1 1 - o x o - 1 4 p - e r g o s t -  

- 8 - e n - 3 P : 7 p - d i o l  d i a c e t a t e  a s  n e e d l e s ,  m. p .  1 8 7 - 1 8 8 ° ,  

[cL]p + 64°  ( £ , 1 . 2 ) .

(Found: 0 , 5 6 . 9 }  H , 7 . 5 %) .
o

L i g h t  a b s o r p t i o n :  Max. a t  2 4 3 0  A ( 0 " 9 0 0 0 ) .

2 2 : 2 3 -D ib r o m o -7 : 1 1 - d i o x o - 1 4 p - e r g o s t a n - 3 p - y l  

A c e t a t e . -  A s o l u t i o n  o f  2 2 : 2 3 - d i b r o m o - 3 p : 7 P -  

- d i h y d r o x y - 1 4 p - e r g o s t - 8 - e n - 1 1 -one  (1 0 0  mg . )  i n  

c h l o r o f o r m - a c e t i c  a c i d  (3 0  c . . c . ; 1 : 2 )  and a q u eo u s

h y d r o g e n  brom ide  (5 d r o p s ;  46%) was k e p t  a t  room

t e m p e r a t u r e  o v e r n i g h t .  I s o l a t i o n  fro m  c h l o r o f o r m  

and a c é t y l a t i o n  o f  th e  r e s i d u e  i n  p y r i d i n e  g a v e  a
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w h i t e  s o l i d  on t r i t u r a t i o n  w i t h  m e t h a n o l .  C ry­

s t a l l i s a t i o n  from  m e t h a n o l  g a v e  2 2 : 2 3 - d ib r o m o -  

-7 : l l - d i o x o - l 4 p - e r g o s t a n - 5 P - y l  a c e t a t e  (65  mg. ) 

a s  n e e d l e s  m . p .  2 1 7 - 2 1 9 ° ,  - 4 2 °  ( c , 1 . 3 ) .  The

compound ga v e  no c o l o u r  w i t h  t e t r a n i t r o m e t h a n e  and  

d id  n o t  e x h i b i t  any a b s o r p t i o n  i n  th e  u l t r a - v i o l e t
o

above 2000  A. I n f r a - r e d  s p e c tr u m  c o n f i r m e d  t h e  

c a r b o n y l  g r o u p i n g  (1 7 0 0  c m . ~ ^ ) .

(Pound: C , 5 7 . 6 j  H, . 7 . 7 .  CgaH^eO^Brg r e q u i r e s

0 , 5 7 . 1 ;  H , 7 . 3 5 %) .

A t te m p te d  E p i m é r i s a t i o n  o f  2 2 : 2 3 - D i b r o m o - 7 P : 8 p -  

-e  poxy -11  - 0 X 0 -9 p - e  rgo  s t a n - 3  p - y l  A c e t a t e  .

(a )  A lu m in a . -  R e c o v e r e d  u n c h a n g ed  fro m  r a p i d  

f i l t r a t i o n  th r o u g h  co lum n o f  s p e c i a l l y  p r e ­

p a r e d  a lu m in a  ( o f .  é p i m é r i s a t i o n  o f  2 2 : 2 3 -  

-d ib r o m o -1 1  - o x o - 9 p - e r g o s t -7 - e n - 3 p - y l  a c e t a t e  

p .  83 ) •

(b )  B u f f e r  S o l u t i o n s . -  V o g e l  ( 6 9 ) .

pH range  : -  2 . 2  ----- 6 . 8  H a H s P O ^ /c i t r i c  a c i d

b u f f e r .

: -  0 . 6 5  —  3 . 0 9  KaOAc/HCl b u f f e r .



-  107 -

Lieth o d  : -  2 2 : 2 3 -Dibromo - 7 p : 8 p - e p o x y -1 1  - o x o - 9 P-

- e r g o s t a n - 3 p - y l  a c e t a t e  ( 1 0 0  mg . )  i n  d io x a n  (1 0  c . c . )  

and th e  b u f f e r  s o l u t i o n  (1  c . c . )  w ere  k e p t  a t  room  

t e m p e r a t u r e  o v e r n i g h t  and t h e  p r o d u c t  i s o l a t e d  

from  e t h e r .

pH R a n g e . [&]
D

IT. V .  A b s o r p t i o n .

1 •42  — 6 * 8 - 2 9 ° unchan ge  d s t a r t i n g  m a te r ia ]

H igh  i n t e n s i t y
1 . 0 9 + 1 0 9 ° a t  2 1 0 0  A ° . Hot

p u r i f i e d
o f u r t h e r .

0 . 6 5 + 1 6 8 ° Max. 2 0 8 0  A
( 1  800 0 )

A tte m p te d  R e d u c t i o n  o f  2 2 : 2 3 - D i b r o m o - 3 P : 7 P - d i a c e t o x y -  

e r g o s t - 8 - e n - 1 1 - o n e .

( a ) . P l a t i n u m  i n  E t h a n o l i c  P o t a s h . -  The d i a c e t a t e  

(2 3 0  mg. )  i n  e t h a n o l i c  p o t a s h  (1 3 0  c . c . ; O. IE)  w as  

s h a k e n  o v e r n i g h t  w i t h  h y d r o g e n  i n  t h e  p r e s e n c e  o f  

p l a t i n u m  ( fr o m  60  mg. Pt Og)* I s o l a t i o n  fr o m  e t h e r  

f o l l o w e d  by a c é t y l a t i o n  and i s o l a t i o n  a s  b e f o r e
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gave  a gum. T r i t u r a t i o n  w i t h  m e t h a n o l  f o l l o w e d  

by c r y s t a l l i s a t i o n  from  t h e  same s o l v e n t  ga v e  

3 p : 7 p - d i a c e t o x y e r g o s t a - 8 : 2 2 - d i e n - 1 1  -one  PI.p. and  

m ixed  m .p .  1 5 2 - 3 ° .  L i g h t  a b s o r p t i o n :  Max. a t
o

2490  A. ( e  8 , 9 0 0 )  .

(b) . L i th iu m  i n  L i q u i d  Ammonia. -  To a  s o l u t i o n

0 1  l i t h i u m  (5 1 0  mg'.) i n  l i q u i d  ammonia (3 4 0  c . c . )

was added w i t h  v i g o r o u s  s t i r r i n g  o v e r  2 m in u t e s

a s o l u t i o n  o f  th e  d i a c e t a t e  ( 1 . 7  g . )  i n  e t h e r

(5 0  C . C . ) .  S t i r r i n g  was c o n t i n u e d  f o r  a f u r t h e r

3 m in u t e s  and th e  r e a c t i o n  q uenched  by th e  c a u t i o u s

a d d i t i o n  o f  a c e t o n e .  The ammonia was a l l o w e d  t o

e v a p o r a t e  a t  room te m p e r a tu r e  o v e r n i g h t ,  and t h e

p r o d u c t  i s o l a t e d  from e t h e r .  The r e s i d u e  was

d i s s o l v e d  i n  b e n z e n e - l i g h t  p e t r o l e u m  (8 0  c . c . J  1 : 1 )

and ch rom atograp hed  o v e r  a lu m in a  (39  g . ) .  E l u t i o n

w i t h  b e n z e n e - l i g h t  p e t r o l e u m  (5 0 0  c . c . ;  1 : 1 )  and

c r y s t a l l i s a t i o n  from  m e th a n o l  - c h l o r o f o r m  ga v e  1 1 -

- o x o e r g o s t a - 8 : 2 2 - d i e n - 3 { 3 - y l  a c e t a t e  (9 1 0  m g.)  m .p .

and m ixed  m .p .  1 3 2 - 3 ° .  L i g h t  a b s o r p t i o n :  -  Max.
0

a t  2540  A. ( £  9 0 0 0 ) .
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2 2 : 2 5 -D ib ro m o -7 a : Gn -e  p oxy -11  -oxo  e rg o  s t a n  -3  P - y l  

A c e t a t e . '

22 : 2 3 -D ib r o m o -7 a  : 8 a - e p o x y - l l -o x o e r g o s ta ^ n -3p - y l  

A c e t a t e  . -  A s o l u t i o n  o f  2 2 :2 3 .-d ib ro m o - 1 1 - o x o e r g o s t -  

- 7 - e n - 3 P - y l  a c e t a t e  ( 8 . 3 5  g .  ) i n  c h l o r o f o r m  (1 0 0  c . c . )  

a t  0 °  was t r e a t e d  w i t h  a f r e s h l y  p r e p a r e d  s o l u t i o n  o f  

p e r b e n z o i c  a c i d  i n  m in e r a l  a c i d - f r e e  c h l o r o f o r m  

( 2 . 5  m o i s . ;  40 c . c . )  and th e  s o l u t i o n  k e p t  a t  0 °  

f o r  8 d a y s .  The s o l u t i o n  was d i l u t e d  w i t h  c h l o r o »  

form  (5 0 0  c . c . )  and v/a sh ed  s u c c e s s i v e l y  w i t h  s a t u r ­

a t e d  sodium  h y d r o g e n  c a r b o n a t e  s o l u t i o n ,  w a t e r ,  and  

d r i e d  (Ha^SO^). The c h l o r o f o r m  s o l u t i o n  was c o n ­

c e n t r a t e d  u n d e r  r e d u c e d  p r e s s u r e  b e lo w  3 5 °  and  

d i l u t e d  w i t h  m e th a n o l  t o  g i v e  2 2 : 2 3 - d ib r o m o -7 a : 8 a -  

- e p o x y - 1 1 - o x o e r g o s t a n - 3 p - y l  a c e t a t e  ( 6 . 9  g . )  

s e p a r a t i n g  from  c h lo r o f o r m - m e t h a n o l  a s  n e e d l e s ,  

m .p .  2 1 0 - 2 1 2 ° ,  [ a ] ^  - 1 7 . 5 °  ( c , 1 . 7 ) .

(Pound: 0 , 5 7 . 3 ;  H , 7 . 6 .  OgoH^eO^Brg. r e q u i r e s  

0 , 5 7 . 1 ;  H , 7 . 4%) .  The o x o - e p o x i d e  d o e s  n o t  show
o

h i g h  i n t e n s i t y  l i g h t  a b s o r p t i o n  above  2 0 0 0  A . , 

and i t  d o e s  n o t  g i v e  a c o l o u r  w i t h  t e t r a n i t r o m e t h a n e  

i n  c h l o r o f o r m ;  i t  was r e c o v e r e d  u n c h a n g ed  a f t e r
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t r e a t m e n t  a t  room tem p e ra tu r e  w i t h  a c e t i c  a n h y d r id e  

and p y r i d i n e . I n f r a - r e d  sp ec tr u m :  P ea k s  a t  1747

and 1250  ( a c e t a t e )  and 1717 cm.  ̂ ( k e t o n e ) ;  no  

h y d r o x y l  p ea k .

7a  : 8 a -E p o x y - 1 1 - o x o e r g o s t - 2 2 - e n - 5 p - y l  A c e t a t e  . 

(W ith  W. L a i r d ) .  -  2 2 : 2 3 - D i h r ô m o - 7 a : 8 a - e p o x y - l l -

- o x o e r g o s t a n - 3 p - y l  a c e t a t e  (3 2 0  mg. )  i n  b e n zen e  -  

-m e th a n o l  was d eb ro m in a ted  i n  the  u s u a l  way u s i n g  

z i n c .  7 a : 8 a -E p o x y - 1 1 - o x o e r g o s t - 2 2 - e n - 3 p - y l  a c e t a t e  

(1 9 0  mg. )  s e p a r a t e s  from  c h lo r o f o r m - m e t h a n o l  a s  

e l o n g a t e d  p l a t e s ,  m. p .  I g 0 - 1 9 l ° ,  [ a ] ^  - 1 5 . 5 °  (_c , 1 . 3)  

(Pound: 0 , 7 6 . 4 ;  H , 9 . 8 .  CgoH^eO^ r e q u i r e s  0 , 7 6 . 5 5 ;

H, 9 . 8 5 %) .  L i g h t  a b s o r p t i o n :   ̂ s o 4 ô ~ 2 1 0 0 .  I t

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

i n  c h l o r o f o r m .

2 2 : 2 3 -D ibrom o-7 : 1 1 - d i o x o e r g o s t a n - 3 P - y l  A c e t a t e . 

2 2 : 2 3  -Dibromo - 7 a : 8a - e p o x y -11  - o x o e r g o s t a n - 3 p - y  1 

a c e t a t e  (3 0 0  mg. )  i n  c h l o r o f o r m - a c e t i c  a c i d  (2 0  c . c . ;  

1 : 1 )  was t r e a t e d  w i t h  aq ueous  h y d r o g en  brom ide  

(46%; 10  drops)  and th e  s o l u t i o n  k e p t  a t  room 

t e m p e r a tu r e  o v e r n i g h t .  I s o l a t i o n  from  c h l o r o f o r m
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i n  the  u s u a l  manner and c r y s t a l l i s a t i o n  o f  th e  

r e s i d u e  from  c h lo r o f o r m - m e t h a n o l  g ave  2 2 : 2 3 -d ib r o m o -  

-7 211- d i 0 X0 e r g o s t a n - 3 P - y l  a c e t a t e  ( 8 0  mg . )  a s  n e e d l e s  

m. p.  2 6 2 °  ( d e c . )  u n d e p r e s s e d  w i t h  p r e v i o u s  p r e ­

p a r a t i o n s .  [ a ]  - 3 °  ( C j l . l ) .

(Pound: 0 , 5 7 . 2 ;  H , 7 . 4 .  CgoH^eO^Brg r e q u i r e s  0 , 5 7 . 1 ;

H, 7 . 4%) .

2 2 : 2 3 -D ibrom o-7 a - h y d r o x y - 1 1 - o x o e r g o s t - 8 - e n - 3 p -  

- y l  A c e t a t e . -  (a )  2 2 : 2 3 - D i b r o m o - 7 a : 8 a - e p o x y - 1 1 -  

- o x o e r g o s t a n - 3 P - y l  a c e t a t e  (2 2 0  mg. )  i n  d io x a n  (45  c . c . )  

was h e a t e d  w i t h  s u l p h u r i c  a c i d  ( 1 . 5  c . c . ;  2H) on t h e  

s t ea m  b a th  f o r  2^  h o u r s .  I s o l a t i o n  fro m  e t h e r  and 

c r y s t a l l i s a t i o n  o f  the  r e s i d u e  from  c h l o r o f  orm-  

-m e th a n o l  gave  2 2 : 2 3 -d ib r o m o - 7 P--hydroxy- 1 1 - o x o e r g o s t -  

- 8 - e n - 3 p - y l  a c e t a t e  (85 mg. )  a s  n e e d l e s ,  m. p .  2 1 7 - 2 1 8 ° ,
o

[^ 3 d ‘•■95° ( £ , 0 . 7 ) .  L i g h t  a b s o r p t i o n :  Max. a t  2 4 9 0  A.

( £ 9 0 0 0 ) .  'A s o l u t i o n  o f  t h e  compound i n  c h l o r o f o r m  

gave  no c o l o u r  w i t h  t e t r a n i t r o m e t h a n e .

(Pound: 0 , 5 6 . 9 ;  H , 7 . 1 .  CgoH^sO^Brg r e q u i r e s

0 , 5 7 . 1 ;  H , 7 . 4 %) . _ •

( b) 22:23-D ibrom o-7 a : B a - e p o x y-11-0X0 e r g o  stan- 3 P - y l  

a c e t a t e  (160 mg. )  i n  d io x a n  (30 c . c . )  was k e p t  at
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room te m p e r a tu r e  f o r  8 d ays  i n  t h e  p r e s e n c e  o f  

s u l p h u r i c  a c i d  ( 0 * 8  c . c . ;  2H) . I s o l a t i o n , a s  ab ove  

gave  22 : 2 3 - d i b r o m o - 7 a - h y d r o x y -11  - o x o e r g o s t - 8 - e n - 3 P  -  

- y l  a c e t a t e  (65 m g . ) ,  m.p * and m ixed  m . p .  2 1 7 - 2 1 8 ° ,

[ a ] ^  +97° ( £ , 0 . 9 ) .  L i g h t  a b s o r p t i o n :  Max. a t

2490  A. ( 6 9000)  .

N ote  : -  2 2 : 2 3 -D ibrom o- 7 a : 8 a - e p o x y - 1 1 - o x o e r g o s t a n - 3 P  -

- y l  a c e t a t e  was r e c o v e r e d  unchanged  on t r e a t m e n t  w i t h  

d i l u t e  s u l p h u r i c  a c i d  i n  d io x a n  a t  room te m p e r a tu r e  

f o r  5 h o u r s .  T h is  i s  o f  i n t e r e s t  when c o n t r a s t e d  

t o  the  r e a c t i v i t y  o f  2 2 : 2 5 -d ib r o m o - 7 p : B p - e p o x y - 1 1 -  

- 0X0 - 9 p - e r g o s t a n - 3 P - y l  a c e t a t e  u n d e r  i d e n t i c a l  

c o n d i t i o n s .

Treatm ent  o f  2 2 : 2 3 - D i b r o m o - 7 a : 8 a - e p o x y - l l - o x o e r g o s t a n -  

- 3 P - y l  A c e t a t e  w i t h  Aqueous Hydrogen Bromide ih. C hloro  

f o r m .

2 2 :2 3 -D ib r o m o -7 a  : 8 a - e p o x y - l l - b x o e r g o s t a n - 3 p - y l  

a c e t a t e  (3 2 0  mg. )  i n  c h lo r o f o r m  ( 5 . 5  c . c . )  was t r e a t e d  

w i t h  aq u eou s  h y d r o g e n  bromide (46%; 5 d r o p s ) .  The 

hydrobrom ic  a c i d  rem ained  p a r t l y  i n  s u s p e n s i o n  and  

m ix in g  v/as prom oted  by o c c a s i o n a l  s h a k in g *  A f t e r
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30 m in u t e s  a sample was i s o l a t e d  and show ed  a b s o r p t i o n
o

a t  2490  A. ( £ c a .  3 0 0 0 ) .  A f t e r  90  m i n u t e s ,  t h e  

p r o d u c t  was i s o l a t e d  from  c h l o r o f o r m  and t h e  r e s i d u e  

d i s s o l v e d  i n  b en zen e  (50  c . c . )  and f i l t e r e d  t h r o u g h  

a lu m in a  (10  g . ) .  E l u t i o n  w i t h  b e n z e n e - e t h e r  (4 0 0  c . c . ;  

7 : 3 ) and c r y s t a l l i s a t i o n  from  c h l o r o f o r m - m e t h a n o l  

gave  crude 2 2 : 2 3 -dibrom o - 7 a - h y d r o x y -1 1  - o x o e r g o s t - 8 -  ' 

- e n - 3 ( 3 - y l  a c e t a t e  (137  mg. )  a s  s h o r t  n e e d l e s ,  m. p .  

2 1 7 - 2 1 8 °  ( d e c o m p . ) ,  [ a ] ^  + 81°  ( c , 0 . 9 ) .  L i g h t
o

a b s o r p t i o n :  Max. a t  2490  A. ( t  7 , 3 0 0 ) .  These  c o n ­

s t a n t s  were unchan ged  on f u r t h e r  c r y s t a l l i s a t i o n  o r  

ch r o m a to g r a p h y .

N ote  : -  In  c o n t r a s t  t o  t h e  p r e p a r a t i o n  o f  t h e  c o r r e s ­

p o n d in g  7 p -h y d r o x y  compound, u n d e r  somewhat m i l d e r  

c o n d i t i o n s ,  th e  7 a - h y d r o x y  compound above d id  n o t  

s e p a r a t e  from  th e  r e a c t i o n  s o l u t i o n  a t  any s t a g e .

22 : 2 5 -D ibrom o- 1 1 - o x o e r g o s t - 8 - e n - 3 p : 7 a - D i o l . -  

A s o l u t i o n  o f  2 2 : 2 3 - d i b r o m o - 7 a : 8 a - e p o x y - 1 1 - o x o e r g o s t a n -  

- 3 p - y l  a c e t a t e  (3 0 0  mg. )  *in benmene (6 c . c . )  was  

k e p t  a t  room te m p e r a tu r e  f o r  3-  ̂ h o u r s  w i t h  me t h a n o l i c  

p o t a s h  (50  C . C . ;  1%).  I s o l a t i o n  fro m  e t h e r  f o l l o w e d  

by c r y s t a l l i s a t i o n  from c h l o r o f o r m - m e t h a n o l  gave
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2 2 : 2 5 - d ib r o m o -1 1  - o x o e r g o s t - 8 - e n - 3 P : 7 a - d i o l  (2 6 0  mg. )  

a s  f e l t e d  n e e d l e s ,  m. p .  2 1 3 - 2 1 4 ° ,  [ a ] ^  + 1 1 2 °  ( £ , 0 . 7 ) .  

l i g h t  a b s o r p t i o n :  Max. a t  2500  1 .  ( £ 9 , 5 0 0 ) .

(Pound: 0 , 5 6 . 0 }  H , 7 . 5}  CasH^^OgBrs.MeOH r e q u i r e s

0 , 5 6 . 1 ;  H, 7 . 8 %) .

22 : 2 3 -D ibrom o-3P : 7 a - d i a c e  t o x y e r g o s t - 8 - e n - l l - o n e * -

(a)  A c é t y l a t i o n  o f  the  c o r r e s p o n d i n g '  3 P : 7 a - d i d  i n  

p y r i d i n e  on t h e  s team  b a th  f o r  1 h o u r  ga v e  2 2 : 2 3 -  

-d ib r o m o - 3 p : 7 a - d i a c e t o x y e r g o s t - 8 - e n - 1 1 -one  a s  p l a t e s  

from  m e t h a n o l , m. p.  2 1 2 - 2 1 3 ° ,  [ a ]  + 1 0 2 ° ( £ , 1 . 2 ) .
o

L i g h t  a b s o r p t i o n :  Max. a t  2460  A. (C 9 4 0 0 ) .

(Pound: 0 , 5 7 . 2 ;  H , 7 . 3 .  OgaH^sOgBrg r e q u i r e s  0 , 5 7 . 1 ;

H, 7 . 2 %) .

(b)  A c é t y l a t i o n  o f  2 2 : 2 3 - d i b r o m o - 7 a - h y d r o x y - 1 1 -o x o  

e r g o s t - 8 - e n -3  p - y l  a c e t a t e  i n  p y r i d i n e  g a v e  t h e  d i -  

a c e t a t e  m . p . and m ixed m .p .  2 1 1 - 2 1 2 ° ,  [ a ] ^  + 100°

( £ , 0 . 8 ) .

22 : 2 3 -D ibrom o- 1 1 - o x o e r g o s t - 8 ( 1 4 ) - e n - 3 P : 7 a - D i o l . -  

2 2 : 2 3 -Dibromo -7 a : 8 a - e p o x y - 1 1 - o x o e r g o s t a n - 3 p - y l  

a c e t a t e  ( 5 4 0  mg. )  i n  b en zen e  (50  c . c . )  was r e f l u x e d  

w i t h  me t h a n o l i c  p o t a s h  (1 5 0  c . c . )  2%) f o r  1-^ h o u r s .
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The s o l u t i o n  was c o n c e n t r a t e d  u n d e r  r e d u c e d  p r e s s u r e  

and e x t r a c t e d  w i t h  c h lo r o f o r m .  The e x t r a c t  was
t

washed w e l l  w i t h  w a t e r  and d r i e d  (HaaSO ^). 

C r y s t a l l i s a t i o n  from  c h lo r o f o r m - m e t h a n o l  g a v e  2 2 : 2 3 -  

-d ib r o m o - 1 1 - 0 X0 e r g o s t - 8  (14  ) - e n - 3 g  :?CL-diol (3 4 0  mg. )  

a s  n e e d l e s ,  m. p-  2 0 1 - 2 0 2 ° ,  + 35°  ( £ , 0 * 2  i n

p y r i d i n e ) .  L i g h t  a b s o r p t i o n :  ê - soeo  = 8 , 0 0 0 .

(Pound: 0 , 5 7 . 2 ,  H , 7 . 3 .  CggH^^OgBra r e q u i r e s

0 , 5 7 . 1 5 }  H , 7 . 5 %) .

T reatm ent  o f  7Q.:8a- B p o x y e r g o s t - 2 2 - e n - 3 p - y l  

A c e t a t e  w i t h  B e n z o i c  A c id  i n  C h lo r o f o r m . -  7 a : 8 a -

- E p o x y e r g o s t - 2 2 - e n - 3 p - y l  a c e t a t e  (1 0 0  m g . ) ,  p r e ­

p a r e d  a c c o r d i n g  t o  B a r to n  and A l t  ( 7 ) ,  was t r e a t e d

w i t h  a s o l u t i o n  o f  b e n z o i c  a c i d  (4 0  mg. )  i n  c h l o r o -
*

form  (2 c . c . )  and k e p t  a t  room t e m p e r a t u r e  f o r  24  

h o u r s .  The s o l u t i o n  was d i l u t e d  w i t h  c h l o r o f o r m  

and washed v / e l l  w i t h  sodium  h y d r o g en  carbona*te  

s o l u t i o n  and w a t e r  and d r i e d  (HagSO^). The s o l v e n t  

was .removed u n d e r  r e d u c e d  p r e s s u r e  a t  3 0 ° .  The 

r e s i d u e  was d i s s o l v e d  i n  l i g h t  p e t r o l e u m  ( 3 0  c . c . )  

and ch rom atograp hed  o v e r  e t h y l  a c e t a t e  w ash ed  

a lu m in a  (1 0  cm. x 1 c m . ) .  The column was w ashed
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w i t h  l i g h t  p e t r o l e u m  (2 5 0  c . c . )  and e l u t e d  w i t h  

b en zen e  (80  c . c . )  t o  g i v e  a w h i t e  s o l i d  (55  mg. )  

w h ich  gave u n c h a n g ed  7 a : 8 c L - e p o x y e r g o s t - 2 2 “e n - 3 P -  

y l  a c e t a t e  a s  n e e d l e s ,  m. p .  and m ix e d  m . p .  1 5 6 - 1 5 8 °
o

l i g h t  a b s o r p t i o n :  Max. 2060  A. ( £  3 6 0 0 ) .
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The S tru ctu re  o f  22^25-Dibromo- 1 1 -Q xoergQ sta~8:14~ 

~dien-5(3-yl A ceta te  and Related. Compounds>

2 2 : 2 3  -Didromp -11  -o z o  -9 {3 - e r ^ 0 8 t a - 8,CL4 ) : 15 - d i e n -  

- 3 p - y l  A c e t a t e  . -  (a )  2 2 : 2 3 -Didromo - 7 g : 8 g - e p o z y -

- l l ~ o z o - 9 P - e r g o s t a n - 3 p - y l  a c e t a t e  (2 0 0  mg . )  i n  d i o z a n  

(25 c . c . )  a t  1 5 °  was t r e a t e d  w i t h  s u l p h u r i c  a c i d  

(1  c . c . j  d; 1 *84) and k e p t  f o r  40  m in s .  Water ( 1 0  c . c . )  

was added and a f t e r  one hour  th e  p r e c i p i t a t e  was  

c o l l e c t e d  and w ashed  w i t h  m eth a n o l*  C r y s t a l l i s a t i o n  

from  c h lo r o f o r m - m e t h a n o l  gave  2 2 : 2 3 -d id r o m o - 1 1 - o z o - 9 0 -  

- e r ^ o s t a - 8 ( 1 4 )  : 1 5 - d i e n - 3 P - y l  a c e t a t e  ( 9 0  mg . )  a s  

p l a t e s ,  m. p .  2 1 6 - 2 1 7 ° ,  + 2 5 °  ( _ c , l . l ) .

(Pound: 0 ,5 9 . 1 5 ;  H,7*3. CooH^^^OaBrs r e q u i r e s

0 ,5 8* 8 ;  H,7.2%).
o

L i g h t  a d s o r p t i o n :  Maz. a t  2 6 4 0  A. C’ c 8 4 0 0 ) .

I t  g i v e s  a red -d ro w n  c o l o u r  w i t h  t e t r a n i t r o m e t h a n e  

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

(d) A s o l u t i o n  o f  22 : 2 3 -d id r o m o * 7 p : 8 g - e p o x y - 1 1 - o z o -  

- 9 p - e r g o s t a n - 3 P - y l  a c e t a t e  ( 1 . 0  g .  ) i n  dry  c h l o r o f o r m  

(20  c . c . )  a t  - 5 °  was t r e a t e d  w i t h  dry h y d r o g e n
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c h l o r i d e  f o r  15 m i n u t e s  and th e  s o l u t i o n  k e p t  f o r '

3^ h r s .  The p r o d u c t ,  i s o l a t e d  u s i n g  c h l o r o f o r m ,  

was re c r y s t a l l i s e d  from  c h lo r o f o r m - m e t h a n o l  t o  g i v e  

2 2 : 2 3  -dibromo - 1 1 - o z o  - 9 p - e r g o s t a - 8 ( 1 4 )  : 15 - d i e n - 3 p - y l  

a c e t a t e  (2 2 0  m g . ) ,  m. p .  and m ixed  m . p .  2 1 6 - 2 1 7 ° ,

[GL]p +25° ( £ , 1 . 1 )  . L i g h t  a b s o r p t i o n :  Max. a t

2640  1 .  ( e  8500)  .

(Pound: 0 , 5 8 . 8 5 ;  H , 7 . 4 ^ ) .

( c )  22 : 2 3 -Dibrom o- 7 p : 8 p - e p o x y - 1 1 - 0 X 0 - 9 p - e r g o s t a n -

- 3 P - y l  a c e t a t e  (5 0 0  mg. )  was t r e a t e d  w i t h  b o i l i n g

g l a c i a l  a c e t i c  a c i d  (25 c . c . )  f o r  2 - 3  m i n u t e s ,  t h e

s o l u t i o n  c o o l e d ,  and th e  p r o d u c t  p r e c i p i t a t e d  by

a d d i t i o n  o f  w a t e r  and i s o l a t e d  u s i n g  e t h e r .  The

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

(m other  l i q u o r  A) t o  g i v e  2 2 : 2 3 -d ib r o m o - 1 1 - o z o - 9 P-

- e r g o s t a - 8 ( 1 4 ) : 1 5 - d i e n - 3 P - y l  a c e t a t e  (2 0 0  mg. )  a s

p l a t e s ,  m. p .  2 1 4 - 2 1 5 ° ,  a lo n e  o r  m ix ed  w i t h  th e

s p e c im e n s  a b o v e ,  [ cl]]} +24°  (c  , 1 . 2 ) .

(Pound: 0 , 5 9 . 0 ;  H , 7 . 3 5 ^ ) .  L i g h t  a b s o r p t i o n :
0

Maz. a t  2640  A. ( ë  8 5 0 0 ) .

( d ) 2 2 : 2 3  -Dibromo -7 p -h y d ro x y  -11  .-ozo -9 p - e  rgo  s  t  - 8  ( 14  )

- e n - 3 P - y l  a c e t a t e  (1 0 0  m g.)  i n  d io x a n  ( 1 0  c . c . )  was
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t r e a t e d  w i t h  s u l p h u r i c  a c i d  (1 0  d r o p s ;  d , 1 . 8 4 )  and  

k e p t  a t  1 5 °  f o r  40 m i n u t e s .  V/ater (5 c . c . )  was  

added and a f t e r  3 h r s .  th e  m ix tu r e  g a v e  2 2 : 2 3 -  

-d ib r o m o - 1 1 - o x o - 9 p - e r g o s t a - 8 (  14)  : 1 5 - d i e n - 3 P - y l  a c e t a t e  

(4 0  mg. )  c r y s t a l l i s i n g  from  c h l o r o f o r m - m e t h a n o l  a s  

p l a t e s ,  m . p .  and m ix ed  m. p .  2 1 7 - 1 2 8 ° ,  +25°

( £ , 1 . 3 ) .

(Found: C, 5 8 . 7 5  ; H , 7 . 5 ^ ) .  l i g h t  a b s o r p t i o n  Max.
o

a t  2640 A. ( è  8 5 0 0 ) .

11 -Oxo- 9 p - e r g o s t a - 8 ( 14  ) :15 : 2 2 - t r i e n - 5 p - y l  

A c e t a t e . -  (a )  2 2 : 2 3 - D i b r o m o - l l - o z o - 9 p - e r g o s t a -

- 8 ( l 4 )  : 1 5 - d i e n - 3 p - y l  a c e t a t e  (2 5 0  mg . )  i n  a m ix t u r e  o f  

benzene  (2 0  c . c . ) , e t h e r  ( 3 0  c . c . ) , and e t h a n o l  

(3 0  c . c . )  , was r e f l u x e d  w i t h  a c t i v a t e d  z i n c  ( 1 . 5  g . )  

f o r  4 h o u r s .  The p r o d u c t  was i s o l a t e d  i n  th e  u s u a l  

manner and c r y s t a l l i s e d  from  c h lo r o f o r m - m e t h a n o l  t o  

g i v e  1 1 - 0 X 0 - 9 p - e r g o s t a - 8 (14 )  :15 : 2 2 - t r i e n - 3 p - y l  

a c e t a t e  a s  p l a t e s ,  m. p .  1 8 0 - 1 8 2 ° ,  - 2 8 °  ( £ , 1 . 1 )  .

L i g h t  a b s o r p t i o n :  Max. a t  2660  ( ê  8300)  and

2140  A. ( E  3 6 0 0 ) .

(Found: 0 , 7 9 . 3 ;  H , 1 0 . 0 .  CscH^^^Oc r e q u i r e s  0 , 7 9 . 6 ;

H , 9 . 8 ^ ) .
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(b)  A s o l u t i o n  o f  2 2 : 2 3 -d ib r o m o - 7 p : 8 p - e p o x y - 1 1 -  

- o x o - 9 p - e r g o s t a n - 3 p - y l  a c e t a t e  (5 5 0  mg. ) i n  g l a c i a l  

a c e t i c  a c i d  (5 0  c . c . )  was h e a t e d  on th e  s tea m  b a th  

w i t h  z i n c  (6 g . )  and s t i r r e d  v i g o r o u s l y  f o r  2-^ h r s .  

I s o l a t i o n  from  e t h e r ,  f o l l o w e d  by c r y s t a l l i s a t i o n  

from  ch lo r o fo rm -m e  t h a n o l  g a v e  11 -o x o  -9 p -e  rg o  s t a -  

- 8 ( 1 4 ) : 1 5 : 2 2 - t r i e n - 3 p - y l  a c e t a t e  (1 2 0  mg . )  a s  

t r a n s l u c e n t  p l a t e s ,  m. p .  and m ixed  m. p .  1 8 0 - 1 8 2 ° ,

[ a ] j 5 -29 ° ( £ , 1 . 8 ) .  L i g h t  a b s o r p t i o n :  Max. a t

2640  A. ( Ê  8200} ♦ A s o l u t i o n  i n  c h l o r o f o r m  

gave  a red-b row n  c o l o u r  w i t h  t e  t r a n i  trome th a n e  . 

(Found: 0 , 7 9 . 4 ;  H , 9 . 9 ^ ) .

22 : 2 3 -D ibrom o- l l - o x o e r g o s t a - 8 : 1 4 - d i e n - 5 P - y l  

A c e t a t e  . -  (a )  A s o l u t i o n  o f  2 2 : 2 3 -d ibrom o -7p : 8 p -

- e p o x y - 1 1 - 0 X 0 - 9 p - e r g o s t a n - 3 p - y l  a c e t a t e  (4 0 0  mg. ]*  

i n  c h l o r o f o r m  (25 c . c . )  was t r e a t e d  w i t h  g l a c i a l  

a c e t i c  a c i d  (5 0  c . c . )  c o n t a i n i n g  a q u eo u s  hydro  -  

bromic a c i d  (10  drops  ; 46fo) and k e p t  o v e r n i g h t  

a t  room t e m p e r a t u r e .  The p r o d u c t  was c r y s t a l l i s e d  

from  ch lo ro fo r m -m e  t h a n o l  t o  g i v e  2 2 : 2 3 - d ib r o m o -7 :11  

- d i o x o e r g o s t a n - 3 p - y l  a c e t a t e ,  m. p .  2 6 3 °  ( d e c o m p . ) .



-  121 -

E v a p o r a t io n  o f  the- c r y s t a l l i s a t i o n  m o th e r  l i q u o r s  

gave  a r e s i d u e ,  m. p .  c a .  2 1 0 °  ( s t r o n g  y e l l o w  c o l o u r  

w i t h  t e t r a n i t r o m e t h a n e  i n  c h lo r o fo r m )  w h ic h  w as  

d i s s o l v e d  i n  l i g h t  p e t r o l e u m  ( b . p .  6 0 - 8 0 ° ) -b e n z e n e  

( 1 . 1 )  and a d s o r b e d  on a column o f  Grade I I  a lu m in a  

(10  X 1 . 5  c m . ) .  The column was 7/ashed w i t h  th e  

same s o l v e n t  (2 5 0  c . c . )  and t h e n  w i t h  b en zen e  

(4 0 0  c . c . )  w h ic h  e l u t e d  a s o l i d  (1 2 0  mg . )  s e v e n  

c r y s t a l l i s a t i o n s  o f  w h ich  from c h lo r o f o r m - m e t h a n o l  

gave  22 : 2 5 -d ib r o m o - 1 1 - o x o e r g o s t a - 8 : 1 4 - d i e n - 3 P - y l  

a c e t a t e  (50  mg. )  a s  p l a t e s ,  m. p.  2 2 1 - 2 2 3 ° ,  + 3 6 ° ,

+34°  ( £ , 2 . 1 ) .

(Found: 0 , 5 9 . 2 ;  H , 7 . 4 .  Osoh^^^OsBrg r e q u i r e s

0 , 5 8 . 8 ;  H , 7 . 2 ^ ) .

I t  g i v e s  a b r i g h t  y e l l o w  c o l o u r  w i t h  t e t r a n i t r o m e t h a n e

i n  c h l o r o f o r m .  L i g h t  a b s o r p t i o n :  Max. a t  2140
0

( S  1 1 , 7 0 0 )  and 2 9 2 0  A. ( é  1 3 , 7 0 0 ) .

(b)  Treatm ent  o f  22 : 2 3 -d ib r o m o - 7 P : 8 P - e p o x y - 1 1 - o x o -  

- 9 p - e r g o 8t a n - 3 P-y  1 a c e t a t e  w i t h  a c e t i c  a c i d  g a v e  a 

m ix tu r e  from  w h ich  22 : 2 3 -d ib r o m o - 1 1 - o x o - 9 P - e r g o s t a -  

- 8 ( 1 4 )  : l 5 ; - d i e n - 3 P - y l  a c e t a t e  was i s o l a t e d  i n  40^
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y i e l d  a s  d e s c r i b e d  on p .  118 .  E v a p o r a t i o n  o f  th e  

m oth er  l i q u o r  A from  t h i s  compound ga v e  a  s o l i d  

(3 0 0  mg. )  w h ich  was d i s s o l v e d  i n  b e n z e n e - l i g h t  

p e t r o l e u m  ( b . p .  6 0 - 8 0 ° )  (1 0 0  c . c . ;  1 : 3 )  and a d ­

s o r b e d  on a colum n o f  Grade I I  a lu m in a  (15  x  2 c m . ) .  

The column was w ashed  w i t h  b e n z e n e - l i g h t  p e t r o l e u m  

( b , p .  6 0 - 8 0 ° )  ( 3 2 0  C . C . ;  1 : 3 ,  250  c . c . ;  1 : 2 ,  1 0 0  c . c . ;  

1 : 1 )  and t h e n  w i t h  b e n z e n e - e t h e r  (2 2 0  c . c . ;  1 9 : 1 )  

w h ich  e l u t e d  22 : 2 3 -d ib r o m o - 1 1 - o x o e r g o s t a - 8 : 1 4 - d i e n -  

- 3 P - y l  a c e t a t e  (5 0  mg. )  s e p a r a t i n g  fro m  m e th a n o l  

a s  p r i s m s ,  m. p.  and m ixed  m.p* 2 2 1 - 2 2 3 ° ,  [ a ] ^  +35°  

( £ , 0 . 4 ) .  L i g h t  a b s o r p t i o n :  Max. a t  2 1 3 0  ( €  1 0 , 0 0 0 )
o

and 2940  A. ( €  1 3 , 0 0 0 ) .  F u r t h e r  e l u t i o n  o f  t h e

column w i t h  b e n z e n e - e t h e r  ( 3 7 0  c . c . ;  1 9 : 1 ,  1 0 0  c . c . ;  

1 7 : 3 ,  150  C . C . ;  4 : 1 ,  150  c . c . ;  3 : 2 ,  2 5 0  c . c . ;  1 : 2 )  

and e t h e r  (2 0 0  c . c . )  f o l l o w e d  by e v a p o r a t i o n  o f  t h e  

com bined  e l u a t e s  and c r y s t a l l i s a t i o n  o f  th e  r e s i d u e  

from  m e th a n o l  g a v e  2 2 : 2 3 -d ib r o m o - 7 : 1 1 - d i o x o e r g o s t a n -  

- 3 P - y l  a c e t a t e  ( 4 0  m g . ) ,  m. p .  and m ix ed  m.p* 2 6 2 °  

( d e c o m p . ) ,  [o ,]^  - 3 °  ( £ , 0 . 8 ) .

( c )  2 2 : 2 3 -D ib ro m o - 1 1 - 0X0 - 9 p - e r g o s t a - 8 ( 1 4 ) : 1 5 - d i e n -  

- 3 P - y l  a c e t a t e  (1 0 0  mg. )  i n  b e n z e n e (1 0  c . c . )  and
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m e t h a n o l i c  p o t a s s i u m  h y d r o x i d e  (1 0  c . c . ;  1 0 ^ )  w as

h e a t e d  u n d er  r e f l u x  f o r  1 h r .  The p r o d u c t  w as

i s o l a t e d  u s i n g  e t h e r  and h e a t e d  on t h e  s t e a m  b a t h

w i t h  a c e t i c  a n h y d r id e  and p y r i d i n e  f o r  1 h r .  2 2 : 2 5 -

-D ibrom o-11  - o x o e r g o s t a - 8 : 1 4 - d i e n - 5 P - y l  a c e t a t e  ( 5 0  m g . ) ,

i s o l a t e d  from e t h e r ,  c r y s t a l l i s e d  from  c h l o r o f o r m -

-m e th a n o l  a s  p l a t e s ,  m. p .  and m ixed  m. p .  2 2 2 - 2 2 5 ° ,

[ a ]  +56°  ( c , 0 . 7 )  .
D

(Found: 0 , 5 9 . 1 ;  K , 7 . 1 ^ ) .  L i g h t  a b s o r p t i o n :  Max.
o

a t  2090  ( €  60001 and 2920  A. ( 6  1 3 0 0 0 ) .  R e p e t i t i o n  

o f  t h i s  e x p e r i m e n t  and i s o l a t i o n  o f  t h e  i n t e r m e d i a t e  

a l c o h o l  gave  22 : 2 5 -d ib r o m o - 1 1 - o x o e r g o s t a - 8 : 1 4 - d ie .n -  

- 3 p - o l  a s  p l a t e s  from  ch lo r o fo r m -m e  t h a n o l ,  m . p .  2 0 8 ° ,  

+47°  ( £ , 1 . 5 ) .  l i g h t  a b s o r p t i o n :  Max. a t

2940  1 .  ( e 1 3 , 0 0 0 ) .

(Found: 0 , 5 7 . 1 ;  H , 7 . 9 .  0 g sO sBr&. 2Me OE r e  q u i  re  s  

0 , 5 6 . 8 ;  H, 7 . 9 %) .  A c é t y l a t i o n  gave  the  a c e t a t e

s e p a r a t i n g  from  ch lo r o fo r m -m e  t h a n o l  a s  p l a t e s ,  m. p .  

and m ixed  m. p .  2 2 0 - 2 2 1 ° ,  [ û. ]jj +55° ( £ , 0 . 9 ) .

(d)  2 2 : 2 3 -D ibrom o- 1 1 - 0 X 0 - 9 p - e r g o s t a - 8 ( 1 4 )  : 1 5 - d i e . n -

- 3 p - y l  a c e t a t e  (1 0 0  mg. )  i n  c h l o r o f o r m  (5  c . c . )  and  

g l a c i a l  a c e t i c  a c i d  (1 0  c . c . )  c o n t a i n i n g  a q u e o u s
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h y d r o g en  bromide (1 0  d rop s;  46^) was k e p t  a t  room  

t em p e ra tu r e  f o r  24 h r s .  I s o l a t i o n  by means,  o f  ' 

c h lo r o f o r m  gave  2 2 : 2 3 -d ib ro m o - 1 1 -o x o e  r g o s t a - 8 : 1 4 -  

- d i e n - 3 p - y l  a c e t a t e  (60  mg. )  c r y s t a l l i s i n g  from  

ch lo ro fo r m -m e  t h a n o l  a s  p l a t e s ,  m. p .  and m ixed  m. p .  

2 2 2 - 2 2 3 ° ,  [ a ] ^  + 3 5 ° ,  ( c , 0 . 4 ) .

( Found : 0 , 5 9 . 0 ;  H , 7 . 5 ^ ) .  L i g h t  a b s o r p t i o n :  Max.
.  O

a t  2100  ( ë  90 0 0 )  and 2940  A ( £  1 3 , 0 0 0 ) .

(e ) 22 : 2 3 -D ibrom o- 7 P -h y d r o x y - 1 1 - 0 X 0 - 9 P - e r g o s t -

- 8 ( 1 4 ) - e n - 3 P - y l  a c e t a t e  ( 2 5 0  mg. )  i n  c h l o r o f o r m

(2 0  c . c . )  was t r e a t e d  w i t h  g l a c i a l  a c e t i c  a c i d

(40  c . c . )  c o n t a i n i n g  aqueous  h y d r o g en  bromide (8

d r o p s ;  46%) and a l l o w e d  to  s t a n d  a t  room t e m p e r a t u r e

o v e r n i g h t .  I s o l a t i o n  from c h l o r o f o r m  and c r y s t a l l i s -
»

a t i o n  from ch lo ro fo r m -m e  t h a n o l  gave  a s o l i d  ( 1 1 0  m g . ) ,

m. p.  2 0 8 - 2 1 1 °  sh ow ing  a b s o r p t i o n  a t  2 1 0 0  ( £  9 8 0 0 )
0

and 2940  A ( ë  1 1 , 1 0 0 ) .  F i l t r a t i o n  t h r o u g h  an  

a lu m in a  column f o l l o w e d  by r e p e a t e d  c r y s t a l l i s a t i o n  

from  ch lo r o fo r m -m e  t h a n o l  gave 2 2 : 2 3 - d ib r o m o - 1 1 - o x o -  

e r g o ' s t a - 8 : 1 4 - d i e n - 3 P - y l  a c e t a t e  a s  p l a t e s ,  m . p .  and  

m ixed  m. p .  2 1 9 - 2 2 0 ° ,  [ a ] ^  +35°  (c  , 2 . 0 )  . L i g h t
o

a b s o r p t i o n :  Max. a t  2110  ( €  1 0 , 0 0 0 )  and 29 2 0  A

( é  1 2 , 5 0 0 ) .
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2 2 : 2 5 “D ibrom o- 1 1 - o x o e r g o s t a - 8 : 1 4 - d i e n - 5 P - o l . -

(a )  A s o l u t i o n  o f  2 2 : 2 5 - d ib r o m o - 1 1 - o x o e r g o s t - 8 ( 1 4 ) -en-  

- 5 P : ? a - d i o l  (1 0 0  mg. )  i n  r e d i s t i l l e d  d io x a n  (5 2  c . c . )  

and s u l p h u r i c  a c i d  (2  c . c . ,  d,  1 . 8 4 )  w^s k e p t  a t  ' 

room tem p e r a tu r e  f o r  40 m i n u t e s .  I s o l a t i o n  o f  th e  

p r o d u c t  i n  the  u s u a l  manner f o l l o w e d  by c r y s t a l l i s ­

a t i o n  from c h lo r o f o r m - m e t h a n o l  ga v e  2 2 : 2 3 -d ib r o m o -  

- l l - o x o e r g o s t a - 8 : 1 4 - d i e n - 3 p - o l  (25 mg. )  a s  p l a t e s ,  

m. p.  and m ixed  m. p .  2 0 8 - 2 0 9 ° ,  [ a ] ^  + 45°  ( £ , 1 . 5 ) .

L i g h t  a b s o r p t i o n :  Max. a t  2 1 0 0  ( ë  1 0 , 0 0 0 )  and
o

2 920  A ( £  1 2 , 0 0 0 ) .

(b)  2 2 : 2 3 -D ibrom o- 1 1 - o x o e r g o s t - 8 ( 1 4 ) - e n - 3 p : 7 p - d i o l  

(8 0  mg. )  was d i s s o l v e d  i n  d io x a n  (1 0  c . c . )  and  

s u l p h u r i c  a c i d  ( 0 . 4  c . c . j  d,  1 . 8 4 )  and k e p t  a t  room  

t em p e ra tu r e  f o r  40  m i n u t e s .  I s o l a t i o n  a s  above g a v e  

22 : 2 3 - d i b r o m o - l l - o x o e r g o s t a - 8 : 1 4 - d i e n - 3 p - o l  (35  m g . ) ,  

m. p.  and m ixed  m. p .  2 0 8 - 2 0 9 ° ,  [ n ] ^  + 47°  ( £ , 0 . 7 ) .

L i g h t  a b s o r p t i o n :  Max. a t  2 1 0 0  (̂  ë  9 , 6 0 0 )  and

2910  A ( Ê 1 1 , 8 0 0 ) .

l l - 0 x o e r g o s t a - 8 : 1 4 : 2 2 - t r i e n - 3 P - y l  A c e t a t e . -

(a )  2 2 : 2 3 -D ibrom o- 1 1 - o x o e r g o s t a - 8 : 1 4 - d i e n - 3 P - y l
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a c e t a t e  (1 6 0  mg. )  was d e b ro m in a ted  w i t h  a c t i v a t e d  

z i n c  ( 750  mg. )  i n  e t h e r - e t h a n o l  ( 5 0  c . c . ) .  1 1 -

- 0 x o e r g o s t a - 8 s l 4 : 2 2 - t f i e n - 5 P - y l  a c e t a t e  (9 0  mg. )  

s e p a r a t e d  from  aqueous  m e th a n o l  a s  f l a t  n e e d l e s ,  

m. p .  1 4 5 - 1 4 6 ° ,  m. p.  1 4 1 - 1 4 2 °  when m ix ed  w i t h  a  s p e c i ­

men (m.p* 1 4 0 ° ,  +1°)  k i n d l y  s u p p l i e d  hy D r.

Daubach,  [ n ] ^  - 2 °  ( £ , 1 . 6 ) .

(Found: C , 7 9 . 7 j  H , 9 . 8 .  CjoH^^^Og r e q u i r e s  0 , 7 9 . 6  ;

H , 9 . 8 ^ ) .

The compound g i v e s  a deep y e l l o w  c o l o u r  w i t h  t e t r q . -  

n i  trome thane i n  c h l o r o f o r m .  L i g h t  a b s o r p t i o n :  Max.

a t  2120  ( €  8900)  and 29 4 0  A ( 8  1 2 , 5 0 0 ) .

(b)  7 p : 8 p - S p o x y - l l - 0X0 - 9 p - e r g o s t . -  2 2 - e n - 3 P - y l  a c e t a t e  

(8 0 0  mg. )  i n  c h l o r o f o r m  (3 0  c . c . )  and g l a c i a l  a c e t i c  

a c i d  (60  c . c . )  c o n t a i n i n g  aq ueous  h y d ro b ro m ic  a c i d  

(12  d ro p s;  46%).  was s t o r e d  o v e r n i g h t  a t  room tem p­

e r a t u r e .  I s o l a t i o n  from  c h l o r o f o r m  f o l l o w e d  by  

c r y s t a l l i s a t i o n  o f  the  r e s i d u e  from m e th a n o l  gave  a  

s o l i d  ( 500 m g . ) ,  m. p.  c a .  1 3 0 ° ,  a s o l u t i o n  o f  w h ic h  

i n  b e n z e n e - l i g h t  p e t r o l e u m  ( b . p .  6 0 - 8 0 ° ) ( 1 0 0  c . c . j  2 : 1 )  

7/as a d so rb ed  on a column (15 x 2 cm. )  o f  Grade I I - I I I  

a lu m in a .  The column was w ashed  w i t h  b en zen e  (5 0  c . c . )
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w h ic h  e l u t e d  a s o l i d  (2 2 8  m g . ) ,  m. p .  1 4 2 - 1 4 4 ° .  

C r y s t a l l i s a t i o n  from  aq ueous  m e t h a n o l  g a v e  1 1 -  

- o % o e r g o s t a - 8 : l 4 : 2 2 - t r i e n - 2 p - y l  a c e t a t e  (1 8 0  mg . )  

a s  f l a t  n e e d l e s ,  m. p .  and m ixed  m. p .  1 4 4 - 1 4 5 ° ,

[0 -]^  - s °  ( ç , s . 0 l .

(Foundt  0 , 7 9 . 5 i H , 9 . 8 ^ ) .  L i g i i t  a b s o r p t i o n . :
O

Max. a t  21 2 0  ( £  9 0 0 0 )  and 2950  A. ( £  1 4 , 0 0 0 ) .
o

Max. a t  2910  A ( 6 . 1 5 , 0 0 0 )  i n  e t h e r .

The column was washed w i t h  b e n z e n e  (1 5 0  c . c . j  

t r a c e  o f  o i l y  e l u t e )  and t h e n  w i t h  b e n z e n e  ( 1 0 0  c . c . )  

and b e n z e n e - e t h e r  (2 0 0  c . c . j  1 9 : 1 )  t o  g i v e  a s o l i d  

( 1 5 0  m g . ) ,  m. p .  1 9 8 ° .  C r y s t a l l i s a t i o n  fro m  a q u e o u s  

m e th a n o l  y i e l d e d  7 : l l - d i o x o e r g o s t - 2 2 - e n - 3 P - y l  

a c e t a t e  (1 0 0  mg . )  a s  f e l t e d  n e e d l e s ,  m. p .  and m ix e d  

m. p .  1 9 8 - 2 0 0 ° ,  [ a ] ^  - 5 0 °  ( c , 1 . 7 ) .

(Found: C , 7 6 . 6 j  H , 9 . 8 5 .  C a lc ,  f o r

C , 7 6 . 5 5 j  H , 9 . 8 5 ^ )  .

2 2 : 2 5 - D i b r o m o - e r g o s t a , - 6 :1 4 - d i e n - 5 P : l l ^ - D i o l . -  

2 2 : 2 3 -D ibrom o- 1 1 - o x o e r g o s t a - 8 : 1 4 - d i e n - 3 p - o l  ( 1 5 0  m g . )  

i n  dry  t e t r a h y d r o f u r a n  (12  c . c . )  w as  added  d r o p w is e  

w i t h  s t i r r i n g  o v e r  40 m in u t e s  t o  l i t h i u m  b o r o h y d r i d e
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(1 5 0  mg . )  i n  t e t r a h y d r o f u r a n  (15 c . c . )  a t  2 0 ° .

S t i r r i n g  was c o n t i n u e d  f o r  a f u r t h e r  s e v e n  h o u r s

and th e  s o l u t i o n  k e p t  o v e r n i g h t .

E x c e s s  l i t h i u m  b o r o h y d r id e  was d e s t r o y e d  by

c a u t i o u s  a d d i t i o n  o f  w a t e r .  E x t r a c t i o n  w i t h  e t h e r

f o l l o w e d  by r e p e a t e d  w a s h in g  w i t h  w a t e r ,  d r y i n g

(KagSO-i) and e v a p o r a t i o n  o f  th e  s o l v e n t  a t  4 0 °

ga v e  a r e s i d u e  (1 5 0  mg. )  w h ich  showed a b s o r p t i o n  
0

a t  2500 A. ( f  1 8 , 0 0 0 ) .  ( N. B.  a l l  t r a c e s  o f  a c i d

were a v o id e d  i n  th e  i s o l a t i o n  p r o c e d u r e ) .  E e -  

c r y s t a l l i s a t i o n  fro m  c h l o r o f o r m - m e t h a n o l  g a v e  2 2 : 2 3 -  

- d i b r o m o e r g o s t a - 8 : l 4 - d i e n -5P :13^ - d i o l  (1 2 0  mg. )  

m. p .  1 8 7 - 1 8 8 °  (decom p. ) , [ a ] ^  - 1 8 °  ( c , 1 . 2 )  j - 1 7 °
O

( £ , 1 . 0 ) .  L i g h t  a b s o r p t i o n  : Max. a t  2500  A ( £  1 9 , 4 0 0 )

(Found: 0 , 5 6 . 3 5 }  H , 8 . 2 .  GgeH^^OgBrg.BlvIeOH r e q u i r e s

0 , 5 6 . 6 ;  H , 8 . 2 ^ ) .

A c é t y l a t i o n  o f  th e  d i o l  a t  room te m p e r a tu r e  g a v e  t h e  

d i a c e t a t e  s e p a r a t i n g  from  c h l o r o f o r m - m e t h a n o l  a s  

n e e d l e s ,  m. p .  1 7 8 - 1 7 9 °  ( t h e  m. p .  v a r i e s  w i d e l y  w i t h  

r a t e  o f  h e a t i n g ) ,  [ n ] ^  - 3 5 °  ( £ , 1 . 3 ) .  .

(Found: 0 , 5 8 . 5 ;  H , 7 . 4 .  OggH^^gO^^Brg r e q u i r e s  0 , 5 8 . 5 }
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H , 7.4%)..
o

L i g h t  a b s o r p t i o n :  Max. a t  2 5 0 0  A. ( 6  1 9 , 6 0 0 ) .

I n f r a - r e d  a b s o r p t i o n :  A c e t a t e  peaJcs a t  1 7 3 0 ,

1 2 4 0  cm.

1 1 - O x o e r g o a t - 8 - e n - 3 P - y l  a c e t a t e . -  ( a )  A

s o l u t i o n  o f  2 2 : 2 3 -dibrom o - 1 1  - o x o e r g o s t - 8 - e n - 3 p  - y  1  

a c e t a t e  [ B u d z ia r e k  a t  a l . ,  ( 2 3 ) ] ;  ( 1  g . )  i n

A n a l a r  b e n z e n e  (1 5 0  c . c .  ) was t r e a t e d  w i t h  a  s u s ­

p e n s i o n  o f  f r e s h l y  p r e p a r e d  Raney n i c k e l  s l u d g e  i n  

e t h a n o l  ( O rg . S y n t h . , 2 9 ,  25 )  (YÎ7 ; 1  c . c . )  and t h e  

m i x t u r e  sh a k e n  a t  room t e m p e r a t u r e  w i t h  h y d r o g e n  

a t  s l i g h t  p o s i t i v e  p r e s s u r e  u n t i l  a b s o r p t i o n  w as  

c o m p l e t e .  F i l t r a t i o n  o f  t h e  s o l u t i o n  f o l l o w e d  b y  

re m o v a l  o f  th e  s o l v e n t  u n d e r  r e d u c e d  p r e s s u r e  g a v e  

a  r e s i d u e  w h ic h  i n  c r y s t a l l i s a t i o n  from  a q u e o u s  

m e th a n o l  g a v e  l l - o x o e r g o s t - 8 - e n - 3 p - y I  a c e t a t e  ( 4 2 0  mg . )  

a s  b l a d e s  m. p .  1 3 7 - 1 3 9 ° ;  + 1 2 2 °  ( c , 0 . 7 ) .

(F o u n d : 0 , 7 9 . 2 ;  H , 1 0 . 9 .  C a l c ,  f o r  CsqU^qO^:

0 , 7 8 . 9 ;  H,10.6%').
o

L i g h t  a b s o r p t i o n :  Max. a t  2540  A. ( €  8 , 6 0 0 )  .

E la d o n  a t  a l .  ( 3 2 )  r e p o r t  m .p .  1 3 8 - 1 4 0 ° ,  [^ 1^  + 1 1 9 ° :  

Laubach £ t  a l . ( 9 )  r e p o r t  m .p .  1 3 7 . 8 - 1 3 8 . 6 ;  + 1 2 5 ° ) .
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CD A s o l u t i o n  o f  2 2 : 2 3 -d ib r o m o - 1 1 - o x o e r g o s t a -

- 8 : 1 4 - d i e n - 3 P - y l  a c e t a t e  (1  g„. ) i n  d io x a n

(1 5 0  c . c . )  was shaken  w i t h  Raney n i c k e l  ( W. 7 ; 1  c . c . )

a s  a b o v e . I s o l a t i o n  a s  b e f o r e  gave  l l » o x o e r g o s t -

- 8 * ^ n - 3 p - y l  a c e t a t e  (400  mg. )  a s  b l a d e s  m. p .  and

m ixed  m. p .  1 3 7 - 1 3 9 ° ;  [ a ]  +119°  ( c  , 1 . 7  ) .
D ' o  -

l i g h t  a b s o r p t i o n :  Max. a t  2540  A ( é  8 , 5 0 0 ) .

3 p - A c e t o x y - 2 2 : 2 3 -d ib r o m o - 9 P- e r g o s t a , - 8 ( 1 4 )  : 1 5 -  

- d i e n - l l ] ^ - o l ., -  2 2 : 2 5 -D ibrom o- 1 1 - o x o - 9 P - e r g o s t a -

- 8 ( 1 4 )  : 1 5 - d i e n - 3 p - y l  a c e t a t e  (3 0 0  mg. )  i n  t e t r a ­

h y d r o f u r a n  (6 0  c . c . )  was t r e a t e d  w i t h  a  s o l u t i o n  

o f  l i t h i u m  b o r o h y d r id e  (3 2 0  mg. )  i n  t e t r a h y d r o f u r a n  

(25  c . c . )  d u r in g  5 m i n u t e s .  The s o l u t i o n  was k e p t  

a t  room te m p e r a t u r e  o v e m i g h t  and i s o l a t e d  a s  i n  

t h e  p r e v i o u s  b o r o h y d r id e  r e d u c t i o n .  C r y s t a l l i s a t i o n  

f rom  b e n z e n e - l i g h t  p e t r o l e u m  gave  5 P - a c e t o x y - 2 2 : 2 3 -  

- d i  bromo -9 p -e  rgo  s  t a -8  ( 14 ) :15 - d i e n - l l ^ - o l  (1 3 0  mg . )  

a s  n e e d l e s , ' m . p .  2 3 2 °  ( d e c o m p . ) ,  - 5 1 ° ,  ( c  , 1 . 1 )  .
o

L i g h t  a b s o r p t i o n :  Max. a t  2610  A ( f  1 1 , 4 0 0 ) .

(Found: C , 5 8 . 7 ;  H , 7 . B .  C3oH4,603Brs r e q u i r e s

0 , 5 8 . 6 ;  H, 7 . 5 5 %) .  A s o l u t i o n  o f  t h e  m a t e r i a l  i n  

c h l o r o f o r m  g a v e  a red -b row n  c o l o u r  w i t h  t e  t r a n i  t r o -
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methane . f a d i n g  t o  y e l l o w . .

A tte m p te d  a c é t y l a t i o n . -  The d i o l - m o n o a c e t a t e  

(2 0 0  mg'.) i n  p y r i d i n e  (3 c . c . )  a t  0 °  was t r e a t e d  

w i t h  a c e t i c  a n h y d r id e  (5 c . c . )  a t  0 °  and th e  

s o l u t i o n  k e p t  a t  0^ f o r  48  h o u r s .  I s o l a t i o n  from  

e t h e r  and c r y s t a l l i s a t i o n  fro m  b e n z e n e - l i g h t  

p e t r o l e u m  gave  unchanged  s t a r t i n g  m a t e r i a l  m. p .  

and m ixed  m. p .  2 3 2 ° ,  [ a ] ^  - 6 3 °  (_c , 0 . 4 )  ♦

A tte m p te d  E p i m é r i s a t i o n  o f  2 2 : 2 3 -D ib rom o- 1 1 - o x o - 9 p -  

- e r g o 3 t a -8 (  14) : 1 5 - d i e n - 5 p - y l  A c e t a t e .

(a )  M i ld  A l k a l i . -  2 2 : 2 3 -D ib ro m o - 1 1 - o x o - 9 p - e r g o s t a -  

- 8 ( 1 4 ) : 1 5 - d i e n - 3 p - y l  a c e t a t e  (1 9 0  mg. )  i n  b en zen e

(8  c . c . )  was r e c o v e r e d  u n chan ged  f r o m  t r e a t m e n t

w i t h  m e t h a n o l i c  p o t a s h  (1 0  c . c . ;  0 , 36%)  a t  room

t e m p e r a tu r e  f o r  4 h o u r s .

By i n c r e a s i n g  the volume o f  a l k a l i  ( t o  50  c . c . )

and the  t im e to  24 h o u r s ,  an i n t r a c t a b l e  m ix tu r e
0

sh o w in g  maximal a b s o r p t i o n  a t  2 0 7 0 ,  2 4 5 0 ,  2 9 4 0  A . ,  

o f  a p p r o x i m a t e l y  e q u a l  i n t e n s i t i e s ,  was o b t a i n e d .

(b )  _0n A lu m in a . -  2 2 : 2 3 - D i b r o m o - l l - o x o - 9 p - e r g o s t a -  

- 8 ( 1 4 ) : 1 5 - d i e n - 3 p - y l  a c e t a t e  (3 2 0  mg . )  i n  b e n z e n e -
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- l i g h t  p e t r o l e u m  ( 3 : 1 ;  80 c . c . )  was a d s o r b e d  on 

Spence a lu m in a  (1 0  g . ) ,  p r e p a r e d  a s  d e s c r i b e d  on 

p .  83 .  E l u t i o n  w i t h  e t h e r  (1 5 0  c . c . )  U nder  a s l i g h t  

p o s i t i v e  p r e s s u r e  gave  u nchan ged  s t a r t i n g  m a t e r i a l  

m. p.  and m ixed  m. p .  2 1 7 °  ( d e c o m p . ) .  L i g h t  a b s o r p t i o n :  

Max. a t  2640 A ( £  8 0 0 0 ) .

( c )  In  P r e s e n c e  o f  P i p e r i d i n e . -  22 : 2 3 -D ib r o m o -

- 1 1 - 0 X 0  “9 p - e r g o s t a - 8 ( 1 4 ) : 1 5 - d i  e n - 3  p - y 1 a c e t a t e  

(1 0 0  mg'. ) i n  b en ze n e  (10  c . c . )  was r e c o v e r e d  u n ­

ch a n g ed  from s t a n d i n g  a t  room t e m p e r a t u r e  v / i t h  

p i p e r i d i n e  (4 d r o p s ;  = 1 . 6  x  10   ̂ ) f o r  6  d a y s .

I n c r e a s i n g  th e  q u a n t i t y  o f  p i p e r i d i n e  ( t o  

3 . 5  c . c . )  a g a i n  g a v e  u nchanged  s t a r t i n g  m a t e r i a l .

A t t e m p te d . P r e p a r a t i o n  o f  th e  M a l e i c  A nhydride  

Ad due t  o f  2 2 : 2 3 -D ibrom o- I I  -o x o  - 9 p - e r g o s t a -8 (  14 )  :15 -  

- d i e n - 3 P - y l  A c e t a t e  . -  22 : 2 3 -D ib rom o- 1 1 - o x o - 9 p -

- e r g o s t a - 8 ( l 4 ) : 1 5 - d i e n - 3 p - y l  a c e t a t e  (2 0 0  mg. )  i n  

b e n zen e  (20  c . c . )  was r e f l u x e d  w i t h  f r e s h l y  d i s ­

t i l l e d  m a l e i c  a n h y d r id e  (9 0  mg. )  f o r  17 h o u r s .

Removal o f  th e  b en zen e  u n d e r  r e d u c e d  p r e s s u r e  

ga v e  a gum w h ic h  was re f l u x e d  i n  m e t h a n o l i c  p o t a s h
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(2 g . / 2 4  c . c . )  f o r  2"̂  h o u r s .  The s o l u t i o n  p o u r ed  

i n t o  w a t e r  was e x t r a c t e d  w i t h  e t h e r  an d  th e  a q u eo u s  

e x t r a c t  r e t a i n e d .  The e t h e r  e x t r a c t  was w ash ed  

w e l l  w i t h  w a t e r ,  d r i e d  (NagSO^,) and t h e  s o l v e n t  

removed u n d er  r e d u c e d  p r e s s u r e .  The r e s i d u a l  brown  

gum (1 2 0  m g . ) ' c o u l d  n o t  be i n d u c e d  t o  c r y s t a l l i s e .

The aq u eou s  e x t r a c t  was th e n  ex a m in e d .  A c i d i f i c a t i o n  

f o l l o w e d  by i s o l a t i o n  from  e t h e r  ga v e  an a c i d  f r a c t i o n  

(1 3 0  m g . ) .  [ C a l c u l a t i o n  f o r  w e i g h t  o f  u n r e a c t e d  

m a l e i c  a c i d  p r e s e n t  c a .  110  m g . ] .

T rea tm ent  o f  22 : 2 3 - D i b r o m o e r g o s t a - 8 : 1 4 - d i e n - 3 P :11  -  

- d i o l  w i t h : -

(a )  Manganese D i o x i d e . -  The d i o l  (1 0 0  mg. )  i n  

c h l o r o f o r m  (2 0  c . c . )  was sh a k e n  f o r  20  h o u r s  w i t h  

manganese d i o x i d e  (67)  (1 .25 g . ) .  I s o l a t i o n  i n  th e  

u s u a l  manner gave  unchanged  s t a r t i n g  m a t e r i a l .

( b) Hydrogen C h l o r i d e . -  Dry h y d r o g e n  c h l o r i d e  g a s  

was b u b b le d  th r o u g h  a s o l u t i o n  o f  th e  d i o l  (1 4 0  mg. )  

i n  c h l o r o f o r m  (4 0  c . c . )  a t  room t e m p e r a t u r e . The 

s o l u t i o n  was k e p t  a t  room t e m p e r a tu r e  o v e r n i g h t  and  

i s o l a t e d  i n  th e  u s u a l  manner. The r e s i d u a l  gum



—  l 3 4  —

0
showed no a b s o r p t i o n  above 2200  A and g a v e  no 

c r y s t a l l i n e  p r o d u c t  on ch rom atography  o v e r  a lu m in a .

( c )  Z inc i n  E t h a n o l - E t h e r . -  A t te m p te d  d eb r o m i n a t i o n  

w i t h  a c t i v a t e d  z i n c  i n  the  u s u a l  manner on b o t h  th e  

d i o l  and th e  d i a c e t a t e  gave i n t r a c t a b l e  m i x t u r e s
o

w i t h  no u l t r a - v i o l e t  a b s o r p t i o n  above 2 2 0 0  A.
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22 :23  -Dibromo -11  - o x o - 1 4 g - e r g o s t - 8 - e i i - 3 p - y l  

A c e t a t e  . -  2 2 : 2 3 -Dibrom o- 1 1 -o x o e  rgo  s  t - 8 - e n - 3 p - y l

a c e t a t e  (2 7 5  mg. ) i n  c h l o r o f o r m  (1 0  c . c . )  and 

g l a c i a l  a c e t i c  a c i d  (2 0  c . c . )  w a s  t r e a t e d  w i t h  

a q u eo u s  h y d r o g en  bromide (10  d r o p s ;  46%) and k e p t  

a t  room te m p e r a tu r e  f o r  3 d a y s .  D i l u t i o n  w i t h  

c h l o r o f o r m  (5 0  c . c . )  and v /ash ing  s u c c e s s i v e l y  w i t h  

w a t e r ,  sod ium  h y d ro g en  c a r b o n a t e  s o l u t i o n ,  and 7/a  t e r  

and d r y in g  (Ka^SO^,) gave  a gummy r e s i d u e  on e v a p o r ­

a t i o n .  S e v e r a l  c r y s t a l l i s a t i o n s  from  c h l o r o f o r m -  

- m e th a n o l  gave  2 2 : 2 3 -d ib r o m o - l l - o x o - 1 4 p - e r g o s t - 8 -  

- e n - 3 p - y l  a c e t a t e  a s  p l a t e s  (1 2 0  mg. )  m. p .  1 7 3 - 1 7 5 ° ,  

[ a ] D  +92°  ( c , 0 . 9 )  .
0

L i g h t  a b s o r p t i o n :  Max. a t  2470  A. ( £ 8 3 0 0 ) .

(Found: 0 , 5 9 . 0 ;  H , 7 . 8 .  CooH^eO^Brs r e q u i r e s

C, 5 8 . 6 ;  H, 7 . 5 5 %) .

11 -Oxo - 1 4 p - e r g o 8 t a - 8 : 2 2 - d i e n - 3 g - y l  A c e t a t e  . -  

2 2 : 2 3 - D i b r o m o - l l - o x o - 1 4 P - e r g o s t - 8 - e n - 3 p - y l  a c e t a t e  

( 1 . 5  g .  ) i n  e t h e r - e  t h a n o l  (75 c . c . )  was r e f l u x e d  

w i t h  a c t i v a t e d  z i n c  ( 7 . 5  g . )  f o r  5 h o u r s .  I s o l a t i o n  

from  e t h e r  i n  th e  u s u a l  m aim er  gave  11 - o x o - 1 4 p -  

- e r g o s t a - 8 : 2 2 - d i e n - 3 p - y l  a c e t a t e  (7 2 0  mg . )  a s  n e e d l e s
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m. p .  1 1 1 - 1 1 2 ° ,  [ a ] ^  + 1 3 5 °  ( c , 1 . 7 ) .

(Found: 0 , 7 9 . 1 ;  H, 1Q. 3 .  O a l c . f o r  OgoH^^eOg

0 , 7 9 . 3 ;  H , 1 0 . 3 %) .

L i g h t  a b s o r p t i o n :  Max. a t  2480  ( £  8 9 0 0 ) .

Jo jm son  ( 47 )  g i v e s  m. p.  1 1 3 - 1 1 4 ° ,  + 1 3 4 °

( 0 , 1 . 3 )  f o r  t h i s  compound.



BIELIOGEÂPHY



— 138  -

BIBLIOGRAPHY

1 .  P ie  s e r  and P i e s e r

2 .  Shoppee and Shoppee

3 .  A n d e r s o n ,  B u d z i a r e k ,  
H ewhold ,  S t e v e n s o n  
and S p r in g

A n d e r so n ,  S t e v e n s o n  
and S p r in g

4 .  K e i l h r o n ,  J o h n s to n e  
and S p r in g

Windhaus and Auhagen

5 .  Bergmann and S t e v e n s  
o f .  Bergmann and  
K lacsm ann

6 .  B u d z ia r e k

7 .  B a r to n  and A l t

8 .  E .R .H .  J o n e s  e t  a l .

9 .  L a u b a c h , S c h r e i b e r ,  
A g n e l l o ,  L i g h t f c o t  
and P r u n in g  s .

• * N a t .P r o d .R e la t e d  t o  
P h e n a n th r e n e  1 9 4 9 ,

Rodd^s " C h em is try  o f  
Carbon Compounds",  
V o l .  I I B ,  8 4 6 .

Chem. and I n d . ,  1 9 5 1 ,  
1 0 3 5 .

J .C h e m .S o c . ,  1 9 5 2 ,
2 9 0 1 .

J . C h e m . S o c . ,  1 9 2 9 ,
2 2 4 8 .

A n n a len , 1 9 2 9 ,  4 7 2 ,
T 85 l

J .  O rg . Chem. , 1 9 4 8 ,  1 3 , 1 0 ,  
1 0 ,  i b i d . , p .  2 1 .

P h .D .  T h e s i s  ( G la s g o w ) , 
1 9 5 3 .

J.Chem . S o c . , 1 9 5 4 ,

i b i d . , 1 9 5 2 , 4 8 8 3 .
i b ï d . , 4 8 9 4 .
i b i d . , 4 8 9 0 .
i h i d . , 1 9 5 3 , 2 0 0 9 .
i b i d . , 2 0 1 5 .
i b i d . , 2 9 1 6 .

J . Amer. C h em .S o c . ,  1 9 5 3 ,  
75T % 514.



-  1 5 9  -

1 0 .  R ees  and Shoppee

1 1 .  B a r to n  and R o b in s o n

1 2 .  C h a m b er l in ,  R u y l e , 
E r i c k s o n ,  Che me r  da,  
A l i m i n o s a ,  E r i c k s o n ,
S i t a  and T i s h i e r

1 5 .  P i e s e r ,  Herz and Huang

1 4 .  S t o r k ,  Romo, R osen k ran z  
and B j e r a s s i

1 5 .  B j e r a s s i , M ancera ,  S to r k  
and R o sen k ra n z

1 6 .  P i e s e r ,  B a b co c k ,  H e rz ,  
Huang and S c h n e i d e r

1 7 .  H e u s s e r ,  E i c h e n b e r g e r , 
K u r a th ,  B a l l e n b a c h  and  
J e g e r

1 8 .  H e u s s e r ,  H e .u s le r ,  
E i c h e n b e r g e r ,  H on egger  
and J e g e r

1 9 .  H e u s s e r ,  A n l i k e r ,  
E i c h e n b e r g e r  and J e g e r

2 0 .  S c h o e n e w a l d t , T u r n b u l l ,  
C h a m b e r l in ,  R e i n h o l d ,  
E r i c k s o n ,  R u y l e , Chemerda,  
T i s h i e r

2 1 .  A . J . B i r c h

2 2 .  S o n d h e im er ,  Y a s h i n ,  
R o sen k ra n z  and B j e r a s s i

2 3 .  B u d z i a r e k , J o h n so n  and 
S p r in g

J  . Chem. S o c . ,  1 9 5 4 ,  3 4 2 2 .

i b i d . ,  3 0 4 5 .

J . Amer. C h em .S o c . ,  1 9 5 1 ,  
7 5 , 2 3 9 6 .

i b i d . ,  1 9 5 1 ,  7 3 ,  2 3 9 7 .  

i b i d .k  3 5 4 6 .

i b i d . , 4 4 9 6 .

i b i d . , 4 0 5 3 .

H e l v . C h i m . A c t a . , 1 9 5 1 ,  
3 4 , 2TÜ67

i b i d . , 1 9 5 2 ,  3 5 ,  2 9 5 .

i b i d . , 9 3 6 .

J . A m er.C h e m .S o c . ,  1 9 5 2 ,  7 4 ,  
2 6 9 6 .

J . Chem. S o c . ,  1 9 5 0 ,  1 5 5 1 .

J . A m er .C h e m .S o c . , 1 9 5 2 ,  
7 4 , 2 6 9 6 .

J . Chem. S o c . , 1 9 5 2 ,  3 4 1 0 .



— 140 -

2 4 .  B la d o n ,  H e n b e s t ,  J o n e s ,  
V/ood, E a to n  and Wagland

2 5 .  C h a m b er l in ,  R u y l e , 
E r i c k s o n ,  Chemerda,  
A l i m i n o s a ,  T i s h i e r
and E r i c k s o n

2 6 .  P i e s e r  and O u r i s s o n

2 7 .  H e n b e s t  and V/agland

2 8 .  M ac lean  and S p r in g

2 9 .  B u d z ia r e k  and S p r in g

B u d z ia r e k ,  Hamlet and 
S p r in g

3 0 .  B u d z ia r e k  and S p r in g

3 1 .  B a rn es  and B a r to n

3 2 .  B la d o n ,  H e n b e s t ,  J o n e s ,  
L o v e l l ,  V/ood, Woods, 
E l k s ,  E v a n s ,  Hathway,  
Oughton and Thomas

3 3 .  E l k s ,  E v a n s ,  R o b in so n ,  
Thomas and Wyman

3 4 .  M a c le a n ,  S t r a c h a n  and 
S p r in g

3 5 .  H e u s l e r  and V / e t t s t e i n

3 6 .  Crawshow, H e n b e s t  and 
J o n e s

J . Chem. S o c . ,  1 9 5 3 ,  2916

J . A m er .C h em .S o c . ,  1 9 5 3 ,  
7 5 ,  3 4 7 7 .

i b i d . , 4 4 0 4 .

J . Chem. S o c . ,  1 9 5 4 ,  7 2 8 .  

i b i d . , 3 2 8 .

Chem. and I n d . , 1 9 5 2 ,  1 1 0 2  

J . Chem. S o c . , 1 9 5 3 ,  7 7 8 .

i b i d . , 9 5 6 .  

i b i d . , 1 4 1 9 .

i b i d . , 2 9 2 1 .  

i b i d . , 2 9 3 3 .

Chem. and I n d . ,  1 9 5 3 ,  
1 2 5 9 .

H e l v . C h i m . A c t a . , 1 9 5 3 ,  
3 6 , 3 9 8 .

J . Chem*S o c . ,  1 9 5 4 ,  7 3 1 .

3 7 .  H e u s s e r ,  A n l i k e r  and 
J e g e r

H e l v . C h i m . A c t a . , 1 9 5 2 ,  
3 5 ,  1 5 3 7 .



—  1 4 1  —

3 8 .  O l i v e t o ,  G aro ld  and  
He r sh b e  rg

3 9 .  Barton]^ E v a n s ,  H am let ,  
J o n e s  and W alker

4 0 .  Hirschmann and Wendler

4 1 .  Romo, S t o r k ,  R o sen k ra n z ,  
and B j e r a s s i .

4 2 .  B u d z ia r e k ,  N ew bold ,  
S t e v e n s o n  a n d  S p r in g

4 3 .  B u d z ia r e k ,  S t e v e n s o n  
and S p r in g

4 4 .  Lem in,  R osenkranz and 
B j e r a s s i

4 5 .  P i e s e r ,  H a k a n i s h i  and  
Huang

4 6 .  G r i g o r ,  L a i r d ,  M a c lea n ,  
Newbold and S p r in g

4 7 .  P .J o h n s o n .

4 8 .  B j e r a s s i ,  P r i c k ,  
R osenkranz  and  
Sondheim er

4 9 .  B j e r a s s i  and Thomas

5 0 .  B a r to n  and Laws

5 1 .  B a r to n

5 2 .  S t o k e s  and Bergmann

A r c h . B io c h e m . B i o p h y s . , 
1 9 5 3 ,  4 3 ,  2 3 4 .

J . Chem. S o c . , 1 9 5 4 ,  747

J . A m er.C h em .S o c . ,  1 9 5 3 ,  
7 5 ,  2 3 6 1 .

i b i d . , 1 9 5 2 ,  7 4 ,  2 9 1 8 .

J . Chem. S o c . ,  1 9 5 2 ,  2892

i b i d . , 4 8 7 4 .

J . Amer. C hem .S oc . ,  1 9 5 3 ,  
7 5 T T 7 4 5 : ----------------

i b i d . , 4 7 1 9 .

J . Chem. S o c . ,  1 9 5 4 ,  2 3 3 3 .

P h .B .  T h e s i s ,  (G lasgow  
U n i v e r s i t y ) , 1 9 5 4 .

J . Am er.C h em .S o c . ,  1 9 5 3 ,  75  ̂
3 4 9 6 .

Chem. and I n d . , 1 9 5 4 ,  1 2 2 8 .

J .  Chem. S o c . ,  1 9 5 4 ,  5 2 .

i b i d . , 1 9 5 3 ,  1 0 2 7 .

J .  O r g .C h em . , 1 9 5 2 ,  1 7 ,
1 1 9 4 .



-  1 4 2  -

5 3 .  Che mer da,  C h a m b er l in ,  
W ils o n  and T i s h i e r

5 4 .  D. M a c lea n

5 5 .  D j e r a s s i  and Lemin

5 6 .  P i e s e r  and F i e s e r

5 7 .  P i e s e r

5 8 .  W i n t e r s t e i n e r  and Moore

5 9 .  S a u c y ,  G - e i s t l i c h ,
He I d l i n g  and H e u s s e r

6 0 .  F i e  s e r ,  R osen  and F i e s e r

6 1 .  G r i g o r ,  ITewbold and 
Spring-

6 2 .  R e i n d e l , W a i t e r  and  
Rauch

6 3 -  B a r to n  and B rooks

6 4 .  S t r a t i n g  and B a c k e r

6 5 .  B a s se

6 6 .  B a r to n  and Bruun

67 . Mane e r a ,  Rose nk r  ana  
and S o n d h e im er

c f . A t t e n b u r r o w , Cameron, 
Chapman, E v a n s , Hems, 
Hansen and W alker

W.Amer. ChenL. S o c . ,  1 9 5 1 ,
7 3 ,  4 0 5 2 .

P h .D .  T h e s i s  (G lasgow  
U n i v e r s i t y ) , 1 9 5 4 .

J .A m e r .C h e m .S o c . ,  1 9 5 4 ,
7 6 ,  5 6 7 2 ; ,J . Chem. S o c ., 1954,2346.

" H atura l  P r o d u c t s  R e l a t e d  
t o  P h e n a n t h r e n e **■, 1 9 4 4 ,  
p .  2 4 5 .

E ' x p e r i e n t i a , 1 9 5 0 ,  3 1 2 .

«I. Amer. Chem. Soc . ,  1 9 4 3 ,
1 5 0 7 .

H e l v . C h i m . A c t a . , 1 9 5 4 ,
3 7 , 2 5 0 .

J . A m er.C h em .S o c . ,  1 9 5 2 ,
7 4 ,  5 3 9 7 .

J . Chem. S o c >, 1 9 5 5 ,  1 1 7 0 .

Ann. , 1 9 2 7 ,  4 5 2 ,  4 2 .

J . Chem. S o c . , 1 9 5 1 ,  2 7 7 .

R e c . T r a v . Chim. ,  7 0 , ( 1 9 5 1 ) ,  
389 .

Z . P h y s i o l . C h e m . , 2 1 4 ,
1 1 9 3 3 ) ,  2 1 1 .

J . Chem. S o c . ,  1 9 5 1 ,  2 7 2 8 .

i b i d . , 1 9 5 3 ,  2 1 8 9 .

i b i d . , 1 9 5 2 ,  1 1 0 4 .



— 1 4 3  “

6 8 .  B u d z ia r e k ,  J o h nson  and  
S p r in g

6 9 .  V o g e l

7 0 .  Dr. Evans

7 1 .  F or  R ecen t  R ev ie w s  on th e
S y n t h e s e s  o f  A d r e n o c o r t i c a l  
H orm ones, s e e  : -

J . Chem. S o c . ,  1 9 5 3 ,  5 3 4 .

“Q u a n t i t a t i v e  I n o r g a n i c  
A n a l y s i s ' * ,  1 9 4 3 ,  p p . 8 0 8 -  
- 8 1 2 .

p e r s o n a l  co m m u n ic a t io n  to  
P r o f e s s o r  S p r i n g ,  s e e  ^ . , 
1 9 5 4 ,  F o o t n o t e ,  p . 2 3 4 0 .

C .D j e r a s s i  V ita m in s  and H orm ones, 1 9 5 3 ,
T I T  2 Ô 5 :  - - - - - - - - - - - - - - - - - - - -

B.A.Hems T T P harm acol. ,  1 9 5 3 ,  5 ,  4 0 9 .
R osen k ran z and S ond heim er T o r t s c h r i t t e , 1 9 5 3 ,  2 7 4 .
P . S .  S p r in g  ? r o g r . O rg. Chem. , 1 9 5 4 ,  2 ,  104


