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Nethods fo r  o x i d a t i o n s  a t  the 6(7)-  and 22(23) -doub le  bonds in  the 
p b u n y l t r l • z o l i n e  tdduc t  of  c r s o • t e r o l  • c e t • t e  ( I )  are dsscg ibu~  [NnO 4 
• nd OsO 4 were found to ge•ct  w i t h  the 6(7)-doublu bond to y i e l d  the 6.7 ~ 
81ycol  •nd o•m•tu es te r ,  g e • p e c t i v e l y .  Other r e • sen t •  (I2/AsOAc. B202. 
| - c b l o r o p o r b o n z o i c  • c l d ,  BCO3B) f o r m e d  e i t h e r  i s o m e r i c  o p o x i d u •  o r  
81yco ls  w i t h  the 22 (23 ) -doub le  bond.  w i th  the l • t t o g  two r • • | u n t s  8 i v l n j  
t h e i r  p r o d u c t s  in  q u i t e  b t | b  y i e l d s .  

O z o n o l y • t s  of the b e t e g o c y c l t c  •dduc t  I has been r e p o r t e d  (1) to  be 

• c o n v e n i e n t  means  o f  c l e • v i n 8  the  s i d e  c h a i n  o f  e r g o s t e r o l  ss  a 

p r e r e q u i s i t e  • t a p  in  • s y n t h e t i c  r o u t s  to w i t • s i n  D 3 ( c h o l • c • l c i f e r o l ) .  

The method, however,  s u f f e r s  from low y i e l d s  and, i n  our  hands,  r e s u l t s  

i n  e x t e n s i v e  c l e a r • m e  of  the  6 ( 7 ) - d o u b l e  bond .  In  o r d e r  to  p r o v i d e  

i n f o r m a t i o n  on p o t e n t i a l  • 1 t e r n • t i r e  p r o c e d u r e •  f o r  c r s o s t e r o l  s i d e  

c h a i n  t i e • v a s e ,  we u n d e r t o o k  to  t e s t  t he  r e a c t i v i t y  of  a d d u c t  I w i t h  

v s r t o u •  r e • s e n t • .  R e p o r t s  i n  t he  l i t e r a t u r e  ( 2 . 3 )  i n d i c a t e d  B-  

c b l o r o p o r b e n z o t c  a c i d  (BCPBA) to  be e f f e c t i v e  • t  f u n c t t o n • l i z i n g  t he  

22 (23) -doub le  bond • l t h o u l h  the p roduc t  vu•  no t  c r y s t a l l i n e .  

[NnO 4 w••  c h o s e n  f o r  the  i n i t i a l  e x p e r i m e n t  b e c a u s e  of i t s  

a v a i l a b i l i t y ,  e • • e  of use ,  and l a r g e  s i z e  which mtsh t  b i n d e r  i t •  access  

to  the  6 ( 7 ) - d o u b l e  bond .  The h s t e r o c y c l i c  d i e n o p h i l e  ( 4 - p h e n y 1 - 1 , 2 , 4 -  

t g i • s o l i n u - 3 . 5 - d l o n e )  mos t  l t k s l y  adds  on the  a s i d e  of  r i m |  B and 

f o r c e s  t he  ( C - $ ) - ( C - 6 ) - ( C - 7 ) ° ( C - 8 )  p o r t i o n  somewha t  p e r p e n d i c u l a r  to  

r t n j  C and c l o s e  to  t he  C-18  and  C-19 m e t h y l s .  T h i s  d i s t o r t i o n  s h o u l d  

p r o v i d e  l t m i t o d  a c c e s s i b i l i t y  t o  t he  r t n 8  B d o u b l e  bond and e n h a n c e  

r e a c t i o n s  • t  t he  2 2 ( 2 3 ) - d o u b l e  bond of  the  a i d •  c h a i n .  A l t h o u g h  • 

3400 cm -1 i r  a b s o r p t i o n  • u s | o s t o d  t h a t  • s l y c o l  formed, the I n d i c a t i o n  
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I .  R I .  R l = R2° R 2 = doub le  bond. 3 p - e o e t o z y - 4 ' - p h o n y l - S a .  8n- 
e r e o s t e - 6 , 2 2 - d t o n o [ $ ,  8-s]  i '  , 2 '  ,4 ' -  t r i e z o t i d i a o - $  ' ,5 ' - d i o s e ,  

I I .  RI=oH$ RI,R 2 = d o u b l e  bond. 3 p - s c e t o z y - 6 u ,  7 a - d i h y d t o x y - 4 " -  
phony 1-$ a,  Su- e r n e s t - 2 2 -  eno[$  , 8 - e ]  1 ' , 2 '  , d ' -  t r i e s  e l  idine-3~, $ ' -  
d tone.  

l l I .  R I = O&c~ U 2, R 2 = d o u b l e  bond. 3~, 60, 7 o - t r i t c o t o z y - 4 ' -  
p h e n y l - S a ,  8@-er8o s t - 2 2 - o n o  [ $ .8 -  a ] 1' , 2 " , 4 ' -  t r  l e z o l i d l n u - $ ' , $ "  
d tone.  

IV. R1,R 1 - - 0 - 0 8 0 2 - 0 -  $ n 2, n 2 - d o u b l e  bond. 3 ~ - a o e t o z y - 6 a .  7a- 
d i h y d t o z y - 4 ' - p k e r T l - $ =  ~, 8 a - o r e o s t ~ 2 2 - u n o [ $ ~ 8 " e ] l ' , 2 ' , 4 ~ - t r t s s o l  ~ 
i d i n o - $ ' , S ' - d i o n e  6 • 7 " o s n t t e  e s t e r .  

V. RI•R 1 - double bon~• I 2 " OA© ( three) .  $~, 22q•  2$~-tr ta©utoz~- 
4 ' - p h o n y l - S a .  8 a - e r | o  s t - 6 - e n o  [$ • 8 - e ]  1 ' , 2 ' , 4 ' -  t r i e z o l ! d  i5w~3'o$" 
d lone .  

VI. R I ,  R 1 = d o u b l e  bonds n 2 = OH ( e r y t h z o ) .  3 p - e e e t o x y - 2 2 ~ ,  23~- 
d i l rTdtozy-4 , -pkunyl -$a ,  8 n - u r e o s t - ~ u n o  |5 i e - s ]  ! ' ,2' .4 '" t t l .Ssol '"  

VII .  

V I I I .  

ld ine -3  ' o $ ' - d i o n o .  

RI,R 1 = double bon~• R 2 = OAo ( e ~ t h r o ) .  Sp, 22~, 2 3 ~ - t r t s e e  - 
t o z y - 4 e - p l t n n y l - S a ,  8 a ' u r e o s t ' 6 " o n o [ S • 8 - t ] l ' . 3 ' .  4 ' - t r inuoHidl=e"  
3 '  $ °-diOne. 

s 1. ~ - donb i ,  bon~. ~ .  ~ - ~ 3p-eoutuz~-22¢ .  2S~-o~**~r-4' 
phonyl'Sa' 8 a ' e r j O s t - 6 - e n o  [ 5 , 8 - 8  ] 1 '  • 2 ' , 4 ' ~ t Z i b s o l  i d l e - 9 ' ,  ~" 
d ioae .  
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t h a t  t h e  6 a ,  7 a - g l y c o l  1 I  was t h e  p r o d u c t  came f rom am nmr s p e o t r u m  

w h i c h  was v o i d  o f  an AB q u a r t e t  a t  66 .21  and  6 .40  f o r  t h e  C-6 and C-7 

v i n y l i c  p r o t o n s  p r e s e n t  in  s d d u c t  I bu t  r e t a i n e d  the  n u l t i p l e t  a t  65.1 

f o r  the  C-22 end C-23 v t n y l  p r o t o n s .  

F u r t h e r  e v i d e n c e  f o r  r e a c t i o n  a t  C-6 and C-7 was e v i d e n t  f rom a 

c h a n s e  i n  uv d a t a  ( T a b l e  1).  A d d u c t  I d i s p l a y s  two  f a i r l y  i n t e n s e  

benzene  bands  s t  215 and 255 nn ,  t he  l a t t e r  enhanced more than  u s u a l  by 

i n t e r a c t i o n  b e t w e e n  w e l e c t r o n s  o f  t h e  6 ( 7 ) - d o u b l e  bond  w i t h  t h e  

p h e n y l u r a z o l e  t i n s  s y s t e m .  I f  a b s o r p t i o n  m a x i m a  o f  e a c h  bend  e r e  

compared ,  an A215/A25 s r a t i o  o f  abou t  3 i s  found.  For  g l y c o l  I I  e8 w e l l  

as i t s  t r i a c e t a t e  I / I ,  however ,  t h e  255 am band becomes g r e a t l y  l e s s e n e d  

owtns  to  l o 8 s  o f  the  w sys t em a t  (:-6 and C-7 and the  r a t i o  i n c r e a s e s .  

T a b l e  1.  iN Data  f o r  V a r i o u s  P~oduct8  

Compound Major  ~uaz (ms) A215/A25 $ 

I 215,255 2.86 
I I  215 15.4 
I I I  215 18.3 
IV 218,250,257o263,285 
V 215,255 2 .90  
VI I  215,255 3.41 
V I I I  215.255 2 .76  

A N u c l e a r  O v e r h a u s e r  E f f e c t  (NOK) s t u d y  in  which  t h e  C-18 and C-19 

m e t h y l s  o f  t t i a c e t a t e  I I I  were  i r r a d i a t e d  d i s c l o s e d  t h a t  t he  C-6 and (:-7 

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

s i n c e  t h e  AB q u a r t e t  a t  85 .40  and 5.52 was e n h a n c e d .  M o d e l s  i n d i c a t e  

t h i s  o c c u r s  o n l y  i f  t i n s  B i s  i n  a b o a t  c o n f o r m a t i o n  and t h e  g l y c o l  

s y s t e m  i s  s i t u a t e d  o v e r  the  p h e n y l u r s z o l e  t i n s  s y s t e m .  A l s o .  a t t e m p t s  to  

r e v e r e s  t he  D i o l s - A l d e t  r e a c t i o n  end r e o b t a t n  t he  r t n 8  B d i a n e  by  LiAIH 4 

r e d u c t i o n  (1) a s  had been  done w i t h  s d d u c t  I f a i l e d ,  p r o v i d i n g  f u r t h e r  

s u p p o r t  f o r  o x i d a t i o n  a t  t h e  6 ( 7 ) - d o u b l e  b o n d .  
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S i n c e  [NnO 4 had p r o v i d e d  an u n u s u a l  and u n e z p e c t e d  r e s u l t ,  u s e  4 

f o l l o w e d  by Na2So 3 r e d u c t i o n  was t r i e d .  This  r e s a e n t  behaves  s i m i l a r l y  

to [MnO 4 but it is bulkier so that reaction with the 22(23)'double bond 

mtah t  be expec ted  i f  a cces s  to the 6 ( 7 ) - d o u b l e  bond i s  indeed poor. An 

i r  s p e c t r u m  of  t h e  m a t e r i a l  o b t a i n e d  a f t e r  r e d u c t i o n  r e v e a l e d  no 

hydroxy l  a b s o r p t i o ~  In  I t s  n l x  spec t rum,  the KB q u a r t a t  t y p i c a l  of the 

C-6 and C-7 p r o t o n s  of adduct  I was r e p l a c e d  wi th  one a t  64,73 and 5.08. 

and  t h e  C-22 and  C-23 v i n y l  p r o t o n s  were  s t i l l  e v i d e n t .  I n  a d d i t i o n .  

s e v e r a l  s i | n a l s  c o r r e s p o n d i n $  to  p y r i d i u e  and b e n z e n e  r i n s s  and 

I n t a i r a t i n 8  f o r  10 p r o t o n s  were  v i s i b l e  in  t he  6 7 . 2 - 9 . 0  r e a l o n ,  An uv 

s p o c t r u u  a l s o  had a b s o r p t i o n  n a x i n a  c h a r a c t e ~ i a t i ©  f o r  pnyzidine, r E f f o g t s  

t o  f u r t h e r  c h a r a c t e r i z e  t he  p r o d u c t  were  h a m p e r e d ,  h o w e v e r ,  by r e a d y  

d i s c o l o r a t i o n  and d e c o m p o s i t i o n .  Prom the a v a i l a b l e  s p e c t r o s c o p i c  da t a  

end t h e  b e h a v i o r  of  [NnO 4,  s t r u c t u r e  IV i n  w h i c h  an o s m a t e - p y r i d i n e  

a d d i t i o n  complex formed but  was no t  reduoed i s  proposed.  A p p a r e n t l y ,  

f a c i l e  r e d u c t i o n  must  be b locked  by the atoms s u r r o u n d i n 8  the  osmium. 

To p r e c l u d e  r e a c t i o n  a t  the 6 ( 7 ) , d o u b l e  bond. I2/AaOAc gas s e l e c t e d  

nex t  because  of i t s  w e l l - k n o w n  m e c h a n i s t i c  pathway to j / v e  ~ t s - j l y e o i s  

on t h e  s i d e  o p p o s i t e  t o  t h a t  a c t e d  upon  by [NnO 4 and O804. S i n c e  t h e  

o p p o s i t e  s i d e  of  t h e  6 ( 7 ) - d o u b l e  bond  i s  b l o c k e d  by t h e  C-18 and C-19 

m e t h y l s ,  t h e  t o d o n i u m  i o n  f o r m e d  i n i t i a l l y  on t h e  u s i d e  c a n n o t  be 

s u b j e c t e d  t o  b a c k s i d e  a t t a c k  by an  ace ta te  i o n .  R e a c t i o n .  t h o  ujh._ i s  

p o s s i b l e  a t  the 2 2 ( 2 3 ) - d o u b l e  bond.  A f t e r  the I2/AIOAc r e a c t i o n ,  an  i r  

spec t rum of the  p r o d u c t  V d e m o n s t r a t e d  t h a t  a c e t y l e t i o n  had oc c u r r e d ,  as 

i n d i c a t e d  by the  s t r u m s  a b s o r p t i o n  a t  1730 c a  - 1 .  Aa n a t  s p e c t r u m  

c o n f i r m e d  the  p r o j e c t e d  s i d e  c h a i n  r e a c t i o n  had t a k e n  p i n e s ,  booanaa  the  

AB q u a r t e t  f o r  the  C-6 and C-7 v i n y l i c  p r o t o n s  was s t i l l  v i s i b l e  end the 
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m u l t i p l e t  a t  65.2 f o r  t he  C-22 and C-23 p r o t o n s  y e s  r e p l a c e d  by one a t  

65 .0 .  I n  a d d i t i o n ,  t h r e e  s e p a r a t e  s i n g l c t s  f o r  a © e t e t o  m e t h y l s  were  

s e e n .  The uv s b s o r b a n o e  r a t i o  ( T a b l e  1) r e m a i n e d  a t  a b o u t  3. Bp lc  

a n a l y s i s  o f  t r t a c e t a t c  V i n d i c a t e d  s 4 :3  r a t i o  of  i s o m e r s .  A l t h o u g h  

d e f i n i t e  s t u d i e s  on which p a r t i c u l a r  i somer  p r e v a i l e d  were no t  c a r r i e d  

ou t ,  the  22S, 235, 2dR s t e r e o c h e m i s t r y  i s  f eve red ,  based upon p r e v i o u s  

work on the r e a c t i o n  of r e a g e n t s  of t h i s  type w i t h  the 22(23) -double  bond 

(4). 

To f u r t h e r  extend the double  bond s e l e c t i v i t y  s t u d i e s ,  adduct  I was 

a l s o  t r e a t e d  w i t h  p e r f o r m i c  ac id  which m e c h a n i s t i c a l l y  r e s u l t s  in  t r a n s  

g l y c o l s .  The p r o d u c t w a s  t h e  22,  2 3 - g l y c o l  VI, t he  s t r u c t u r e  of  w h i c h  

was c o n f i r m e d  by i r  and nmr s p e c t r a .  I t  was t h e n  a o e t y l a t e d  to  

f a c i l i t a t e  i s o l a t i o n  and  p u r i f i c a t i o n .  The t r i a o e t a t e  V I I  had 

a p p r o p r i a t e  i t ,  n u t ,  and uv s p e c t r a l  d a t a  v e r i f y i n g  a p r o d u c t  w i t h  an 

o x i d i z e d  22(259-double  bond. Bplc a n a l y s i s  r e v e a l e d  a 2:1 i somer  r a t i o  

i n  keep ing  w i t h  p r e v i o u s  o b s e r v a t i o n s  (4). 

L a s t l y ,  two s e p a r a t e  r e a g e n t s ,  NCPBA and B202/HO&e , wore used w i t h  

adduc t  I s i n c e  they a re  e p o x t d a t t o n  r e a g e n t s .  Al though p r e v i o u s  workers  

(2,3) had secured  o n l y  a g l a s s  from the  ACPBA r e a c t i o n ,  we o b t a i n e d  the 

c r y s t a l l i n e  2 2 , 2 3 - e p o x t d o  V I I I .  I r  and uv d a t a  c o n f i r m e d  e p o x i d e  

f o r m a t i o n  a t  C-22 and C-23. I t s  nmr spect rum had the expec ted  C-6 and 

C-7 AB q u a r t e t  as  w e l l  as  m u l t i p l e t 8  a t  62 .34 and 2.61 f o r  t he  C-22 and 

C-23 p r o t o n s  on the extreme r i n b  V t t h  H202/HOAo, the i d e n t i c a l  epoxido 

V I I I  wan o b t a i n e d  a l b e i t  i n  l o w e r  y i e l d .  An i s o m e r  r a t i o  of  4 : 3  was 

i n d i c a t e d  by hp lc .  

Severe1 i n t e r e s t i n g  p o i n t s  can be made about  the r e g i o a p o c i f l c i t y ,  

o x i d a t i o n  s i t e ,  a n d / o r  r e a c t i o n  mechanisms.  In  i n s t a n c e s  where 8 t h r e e -  
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m e m b e r e d  c y c l i c  i n t e r m o d t • t e  ( i . e . ,  I2/AsOAc or  HCO$H r e a c t i o n s )  or  

p r o d u c t  ( i . e . ,  e p o z i d e  V I I I )  i s  I n v o l v e d ,  a r i d • a i n u  o c c u r s  s t  the  

2 2 ( 2 5 ) - d o u b l e  bond .  N o l e c u l a r  m o d e l •  i n d i c • t e  t h a t  f o r n a t i o n  of  s 

t h r e e - m e m b e r e d  r ims on C-6 and C-7 p r e s e n t s  c o n s i d e r a b l e  s t r a i n ,  whereas 

one on ¢-22 and C-23 doe• no t .  

I n  the  I2/AsOAc r e a c t i o n ,  t h e  t h r e e - n e m b e r e d  i o d o u i u m  i o n  s t y  

accommodate the  i n c r e a s e d  • t r a i n  • t  C-6 and C-7 becau4e of i t s  s t e a t e r  

o v e r • l l  s i z e ~  h o w e v e r ,  i o d o n i u m  i o n  f o r m a t i o n  i •  r e v e r s i b l e  and t h e  

8 1 y c o l  r e a c t i o n  i s  c o m p l e t e d  o n l y  when t h e  • c e a s e •  i o n  r e a c t s  on t h e  

b a c k • i d a .  The C-18 and C-19 m e t h y l s ,  thoush ,  b l e a k  the b a c k s i d e  •pprosch  

of the  • c a t • r e  •mien,  •o c o m p l e t i o n  of the r e a c t i o n  cermet  t •ke  p l a c e .  

The [HnO 4 and 0 •04  r e s i o e p o c i f i c  p r e f e r e n c e  f o r  t he  6 ~ 7 ) - d o u h l e  

bond  m•y be e x p l a i n e d  by r e l e a s e  o f  r im8  s t r a i n  t h r o u 8  h a d d i t i o n  of  • 

m e t a l  a tom end two o z y s e n  a t o m s  iu  • f i v c - u e m b e r e d  t r a n s i t i o n  s t a t s .  

A l s o ,  a t t r a c t i o n  b e t w e e n  t h e s e  ~ e a s o n t s  and t he  p h o n y l t r i a z o l i d t u e  

sys tem mi sh t  • c c o n n t  for  the p r e f e r e n c e  of those  : e t 8 o u t s  t o g r r d  t h i s  

p o r t i o n  of the s t e r o i d .  

I t  s h o u l d  be n o t e d  t h • t  y i e l d s  fox  t h e s e  r e a c t i o n s  s t  C - 2 2 a n d  C.  

23, p a r t i c u l a r l y  w i t h  ECPBA and HC03H, a re  q u i t e  8end v h i c h  uary p r o v i d e  

an a l t e r n a t i v e  s y n t h e s i s  of s i d e  c h a i n  m o d i f i e d  s t e r o i d s  © o n t a l n l n 8  a 

r i n $  B d i a n e  sys tem.  

N e l t t n 8  p o i n t •  ( s p ) w e r e  d • t * r s i n ~ l  on • F i s h e r - J o h n •  •pip#X~ntus and 
a re  u n c o r t e c t e o .  I r  s p e c t r e  were o b t a i n e d  a e t n a  • Serl~omt-gelel t  3 - 200  
s p e c t r o m e t e r .  Nutr 8 p o o t r •  were ra~ozded w i t h  • IBJ[NJ~J0~speet~oeseter  
on • s tap les  in  CDCI$ w i t h  t e t z s m e t h y l s i t a n o  a• an i n t e r n a l  s t a n d a r d ,  Uv 
s p e c t r e  were s ecu red  w i t h  a Cary 14 i n s t r u m e n t .  

TIe • o p e r a t i o n •  wefe~ c • r r i e d  oa t  oR s t t i o •  $01 IBm54 • a p p l i e d  by KN ~ 
R e • s e n t • .  H p l c  a n a l y s e •  w o r e  p e r f o r m e d  w i t h - a  W a t e r s  600OA 
c h ~ o n n t o s r a p h  oq~/ppod w i t h  a Nodnl 720~87etonmn e o a t r o i l e r  o~ra ~ s s i l  
column. O r s • n i c  • x t r • c t •  wore d r i e d  ovo~ anh?d NsSO 4. 
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~ J J l K I l l J i ~ E e a e t / o n  w i t h  Adduat I .  D i a l s - A l d e r  adduot  Z (1) 
(250 mS) was d i s s o l v e d  i n  a c e t o n e  (5.2 mL) c o n t a i n l n |  p / p e r L d i n e  (0.2 
mL) and s t i r r e d .  The t e m p e r a t u r e  was r e d u c e d  t o - S a C ,  ENnO 4 (100 m6) 
was i n t r o d u c e d ,  and the  s o l u t i o n  was s t i r r e d  f o r  1 hr .  BOAo (0.03 mL) 
in  ace tone  (0~ mL) yes  then  added and s t l r r l n s  was c o n t i n u e d  at  2°C fo r  
4 h r .  The r e a c t i o n  m i z t u r e  was f i l t e r e d ,  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  3 t i m e s  w i t h  CHC13. The combined o r s a u i c  e z t r c c t s  were washed 
w i t h  IOL HC1, wa te r ,  s a td  NaECO 3 s o l u t i o n ,  end then  d r i e ~  S e p a r a t i o n  of  
the r e s i d u e  by p r e p a r a t i v e  t i c  w i t h  401 e t h y l  a c e t a t e  i s  hexsne y i e l d e d  
100 mS of s t s r t t n l  m a t e r i a l  and 100 mS of I l y c o l  I I .  E e c r y s t s l l t z a t t o n  
of the 61ycol  from e t h y l  a c e t a t e - h e r o n s  save c r y s t a l s  w i t h  mp 163-1660C, 
Vma_(rnr) 3400, 1745, 1730, 1690 om -1", nor 60.85(8, 18-CH3), 0,98(s. 19- 
CI3~, 2.00(s, C~3C0)o 5o21(m, CH=CH), 7.42(s° C6E5). ~/IJL~: Csled for  
C38H53N306"E20: C, 68.54~ E, 8.33~ N, 6.31. Found: C, 68.22, 68.09~ 
B, 8.43, 8.43~ N, 6.21, 6.055. 

IuL~. Glyco l  1I was a a e t y l a t e d  w i t h  a o e t i a  a n h y d r i d e - p y r i d t n e  
i n  t he  u s u a l  m a n n e r  to  y i e l d  t t l s c e t s t e  I T I ,  mp 203 -2050C:  ~ m s z ( r n r )  
1730, 2690 om-l~ nat 60.85(18-and 19-CH3), 1.98, 2.05, 2.08(3 z 
CH3CO)= 5.19(m, C~'CI), 5.40 and 5.42(AB, IKB 7.8Hz, .-OCH-CIO-), 7.44 
(s, C6E - ) .  ~nal'. Calcd for  C42857 3 8 " N  0 • C, 68.92, E, 7.85, N, $.74. 
F o u n d :  ~. 68.67~ H. 7.91~ N, 5 .795 .  

O s R s t o  /LLLt~ IV. A s o l u t i o n  of  0 s 0 4 ( 2 5 0  mS) i n  anhyd  b e n z e n e  (50 mL) 
o o n t a t n t n 8  p y r i d i n e  (4 mL) was added t o  adduot  I (627 mS) in  benzene  (25 
mL). and the r e a c t i o n  was s t i r r e d  in  the dark  f o r  $ days,  A s o l u t i o n  of 
sodium t h i o a u l f a t e  (1.7 8) i n  wa t e r  (5 mL) was i n t r o d u c e d ,  and s t t r r t n s  
was c o n t i n u e d  fo r  2 days.  The r e a c t i o n  m i x t u r e  was e x t r a c t e d  w i t h  e t h y l  
a c e t a t e ,  s ad  t h e  a r a m a i c  l a y e r  was t h e n  washed  w i t h  w a t e r  and d r i e d .  
C r y s t a l s  o b t a i n e d  f rom e t h y l  a c e t a t e - h e r o n s  were  d i s s o l v e d  i n  e t h y l  
a c e t a t e  and d e o o l o r i z e d  by N o r i t e  A. F u r t h e r  x e c r y s t a l l i z a t l o n s  s a v e  
the osmate ester IV, mp 135-1380C (dec)~ ~mux(EBr) 1745, 1730, 1690, 
1610, 1500 om-:: nmr 60.80(s, 18-CH3) . 0098(s, 1g-CH3)~l.93(s, CH3CO), 
4.73 and $.08(AB, JAB 7.SEa,-OCI-C~O-,2E), 5.18(m0 ~H CL2E), 5.42(m, 
CH-OAo,1E), 7.37, 7.74 and 8.82(m, C6BsN and C6H$,IOH). 

A t t e m p t s  to  day t h i s  compound r e s u l t e d  i n  d e c o m p o s i t i o n  w h i c h  
p r e c l u d e d  C, E, N a n a l y s e s .  The e s t e r  was i m m o b i l e  on t l c  i n  s e v e r a l  
s o l v e n t s ,  and no s t a r t l n j  m a t e r i a l  was e v i d e n t .  

of Addnot I ~ - ~  Acetate. A mixture of addnct I 
(360 mS), AsOAc(220nj), 12(157 mS), and HOAc (3 mL) was stlrred for 30 
m i n .  Aq. HOAc (96~,  0.3 m L ~ v a s  i n t r o d u c e d ,  and t h e  m i x t u r e  y e s  h e a t e d  
a t  9 0 - 9 5 ° C  f o r  3 h r .  The c o o l e d  r e a c t i o n  m i x t u r e  was d i l u t e d  v t t h  a 
s a t d  NaCI s o l u t i o n  and e x t r a c t e d  v l t h  e t h y l  a c e t a t e .  The o r ga n i c  l a y e r  
was washed with a satd NsECO 3 solution, water, and tban dried. 
C r y s t a l l i z a t i o n  of  the  r e s i d u e  f rom e t h y l  a c e t a t e - h o r s e s  Save 160 mS 
(375) of the 3,~2,23- t t iscetat .  V, sp 137-138oO, Vaax(]~r) 1750, 1730, 
1700, 1240 ca -1, nor 60.82(c, 18-C][3) , O.98(s, 19-C][3), 2.01, 2.06, and 
2.09(s, 3 x CZ3CO), $.02(m,-CI(OAc)-C~(OAo)-), $.42(a, CIOAo). Ass/: 
Cslcd fox C42B$7N303: N, 5.74. Found: N, $.65~. 

Epic i n d i c a t e d  two i somers  p r e s e n t  i n  a 4"3 r a t i o .  



Acid O x i d a t i o n  ~ D:ke la -k ldar  Adduo~ I- Adduct I (310 ms) was 
d i s s o l v e d  in  HCO21I (2 mL) c o n t a i n i n g  H202 (30q,$ 0.2 mL). and the  
s o l u t i o n  was s t i r r e d  f o r  16 hr .  I t  was t h e n  added  to w a t e r  (5 mL) a t  
r e f l u x  t e m p e r a t u r e ,  c o o l e d ,  and f i l t e r e d .  The p r e c i p i t a t e  was 
d i s s o l v e d  i n  m e t h a n o l  (6 mL) c o n t a i n i n g  NaBCO 3 (120 mS) and w a t e r  (0.5 
mL) end s t i r r e d  f o r  12 h r .  A f t e r  d i l u t i o n  w i t h  w a t e r  the  r e a c t i o n  
m i x t u r e  was e x t r a c t e d  w i t h  e t h y l  a c e t a t e .  Crude g l y c o l  VI. which had 
~ _ . x ( [ B r )  3450 ,  1750 ,  1710,  1695 cm - I  and mar 60 .82 .  0 .94 .  2 .03 .  and 
7.~] ,  was i s o l a t e d .  

The crude m a t e r i a l  VI was a c o t y l a t e d  w i t h  a c e t i c  s n h y d r i d e - p y r i d i n e  
i n  the u s u a l  manner to y i e l d  the t r l a o e t a t e  VII .  C r y s t a l l i s a t i o n  from 
e t h y l  a c e t a t e - h e x a n e  gave 300 m$ (82~) of  VII  w i t h  mp 154-157°C~ ~max 
1750,  1730 ,  1700 ca  - I ,  nmr ~ 0 . 8 0 ( s .  1 8 - C n 3 ) ,  0 . 9 6 ( t .  19-CH3),  1 . 9 9 ( s ,  3 
x CH3CO), 5 . 1 2 ( s ,  CB(OAc)-CH(OAc)-),  5 .41(u ,C~OAc) .  6 .20 end 6.40 (AB. 
JAB 8.SBz) ,  7 . 3 8 ( b r  s, C6B5-) .  A ~ t l :  C a l c d  fo r  C42H57N308 ~ C ~S.92~ B, 
7 .85 ,  N, 5 .74.  Found :  C, 68.72~ H, 7.87~ N, 5 .58~.  

Hplc a n a l y s i s  i n d i c a t e d  tmo i somers  in t 2:1 r a t i o .  

Evp_KJ~p. V I I I  FP~l la t ton.  (a~ H202 (9.56M, 0.09 mL) was added to a 
s t i r r e d  s o l u t i o n  of a d d u c t  I (551) ms) i n  8 1 a c i s l  HOAc (20 mL) a t  O'C. 
The s o l u t i o n  was s t i r r e d  for  4 days s t  ambien t  t e m p e r a t u r e ,  d i l u t e d  w i th  
wa te r ,  and e x t r a c t e d  w i th  CBC13. The CHCI 3 l a ye r  was washed w i t h  sa td  
NaHCO 3 s o l u t i o n ,  w a t e r ,  and t h e n  d r i e d .  B e c r y s t s l l i z a t i o n  oaf t h e  
r e s i d u e  gave 260 mS (465) of  the  2 2 , 2 3 - o p o x i d e  V I I I ,  mp 1 3 3 - 1 3 5 ° C ;  
~ m a x ( [ H r )  1745.  1730,  1695 cm - I "  nmr b 0 . 8 0 ( s ,  18-C[13), 0 . 9 9 ( s .  19-CI ls ) .  
2 . 0 1 ( s .  CB3CO). 2.34 and 2.61 (m. C-22 end C-23 fl). 6.20 and 6.40 (AB, 
JAB 8.5Hz,C-6 and C-7 H), 7.40(s, C6B5-). AAJI_~: Calcd fo r  C38B51N305: 
C, 72 .47 :  B, 8.16,  H, 6.67.  Found :  C. 72.63" H. 8.38~ N, 6 .38~.  

Bpl¢ i n d i c a t e d  s 4:3 r a t i o  of i somers .  

(b) Adduc t  1 (280 mg).E-CPBA (80 mr) and d r i e d  CB2C12(10 mL) were  
s t i r r e d  t o g e t h e r  for  16 hr  s 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  
was washed  w i t h  a 10~ N a 2 S O 3 s o l n t i o n ,  w a t e r ,  and s s a t d  NaHCO 3 
s o l u t i o n .  P r e p a r a t i v e  t i c  (405 e t h y l  a c e t a t e  i n  h e x a n e )  gave 270 m 8 
(945) of  e p o x i d e  V I I I ,  mp 132-1340C,  i d e n t i c a l  i n  a l l  r e s p e c t s  to  t h e  
m a t e r i a l  o b t a i n e d  above. 

Ac~qOgLSi~SItKNT$ 

We w i s h  to  t h a n k  t he  NIU G r a d u a t e  S c h o o l  f o r  a D o c t o r a l  D i s s e r t a t i o n  
F e l l o w s h i p  award to  RPS. 
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