
Journal of Labelled Compounds and Radiophcrnnaceuticals - Vol. XIV ,  No. 5 68 7 

STEREOSPECI F I  C I NTRODUCTION OF TR I T I  UM I N THE 16a OR 16p P O S I T I O N  

OF CHOLESTEROL 

F. R o n c h e t t i  and G .  Russo 
l s t i t u t o  d i  Chimica Organica d e l l a  F a c o l t a  d i  Science - Centro d i  
S t u d i o  p e r  l e  Sostanze Organiche N a t u r a l i  de l  C.N.R. - V i a  S a l d i n i  
50 - 20133 M i lano .  

R.  Longhi and G.  S p o r t o l e t t i  
L a b o r a t o r i o  d i  Chimica d e g l i  Ormoni de l  C.N.R. - V i a  Mar io  Bianco 
9 - 20131 M i lano .  

Received June 17, 1977 

SUMMARY 

3 
Reduc t ion  o f  cholest-5-en-3~-ol-l6-one w i t h  KB H a f f o r d e d  a mix 

t u r e  o f  [16a-3H]-choIest-5-en-3f3, 16p-diol and 

-en-3Pl16a-diol, which were separated and converted, r e s p e c t i v e l y ,  

-cholest-5-en-3(3-ol and -cholest-5-en-3P-ol .  

I n  t h e  b i o s y n t h e t i c  pathways o f  many n a t u r a l  s t e r o i d s  t h e  hydro- 

gen atoms o f  t h e  1 6 - p o s i t i o n  a r e  i nvo l ved .  Therefore,  a method f o r  

t h e  s y n t h e s i s  o f  s t e r o i d s  l a b e l l e d  w i t h  t r i t i u m  a t  c-16 i s  d e s i r a b l e .  

T h i s  paper  d e s c r i b e s  t h e  s t e r e o s p e c i f i c  i n t r o d u c t i o n  o f  t r i t i u m  

l a b e l  i n  16p- o r  16a- p o s i t i o n  o f  c h o l e s t e r o l ,  t h e  genera l  p r e c u r s o r  

o f  t h e s e  compounds. 
n 

3 
Our s y n t h e t i c  scheme i s  based on t h e  r e d u c t i o n  w i t h  KB H i n  dio 4 

xane- isopropanol  a t  room tempera tu re  o f  t h e  k e t o n i c  group o f  c h o l e s t -  

-5-en-3P-ol-16-one ( z ) ,  
0 1 9 7 8  by John Wiley & Sons Ltd .  

which can be o b t a i n e d  f rom cholest-5-en-3P, 

0362-4803/78/0514-0687$01.00 
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16p-d io l  (A)  ('I2) 

-5-en-3p-oI-16-one (2) o r  by s e l e c t i v e  p r o t e c t i o n  o f  t h e  3 - O H  group 

as benzoate ( 3 )  ('I, f o l l o w e d  b y  o x i d a t i o n  o f  t h e  1 6 - O H  group t o  g i  

e i t h e r  b y  d i r e c t  s e l e c t i v e  o x i d a t i o n  t o  c h o l e s t -  

ve (4). 

1 
8 =R =R =H - "1 2 3 1 R =R = R =OH 

- 1 2  3 
2 R =H; R R =O 
- 1  2 3  

10 Rl=COCH3; R =R =H 

12 R1=CoC6H5; R =H; R =OTs 

2 3  - 
3 2 

3 R1=COC6H5; R 2 =H; R 3 =OH - 
J R =H; R = H; R =OH 

1 2 3  1 2 3 

1 3  2 1 3 

4 R =COC6H5; R R =O 

5 R =R =H; R =OH 

6 RI=COC6H5; R =H; R,=UH 

3 R =H; R2=OH; R = 3 H 

3 

3 

lJ R =R =H; R = H 
3 2 1 2  3 

16 R =R =H; R = H 1 3  2 

- 
- 7 R1=COC6H5; R 2 =H; R 3 =OMS - 

9 R =R =H - 1 2  - 11 R1=COCH3; R2=H 

The r e d u c t i o n  o f  t h e  1 6  k e t o n i c  group o f  (2) i s  a v e r y  s low p r o -  

cess, r e q u i r i n g  96 hours t o  go t o  complet ion;  neve r the less ,  t h e  a l -  
3 3 k a l i  o f t e n  p r e s e n t  i n  l a r g e  amounts i n  commercial KB H o r  NaB H 4 4 
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does n o t  e p i m e r i z e  t h e  17-centre i n  a s i g n i f i c a n t  ex ten t ,  as was 

shown by c o n t r o l  exper iments e f f e c t e d  e q u i l i b r a t i n g  a sample o f  (2) 
w i t h  sodium methoxide i n  methanpl. 

Treatment o f  t h e  ketone (2) w i t h  KBH a f f o r d e d  a ( 9 : l )  m i x t u r e  4 
of t h e  known l 6 @ - a l c o h o l  (1) and o f  i t s  16a- epimer (i), which were 

separa ted  b y  p r e p a r a t i v e  TLC. 

Cholest-5-en-38,16P-diol (A) was t rans fo rmed  i n t o  3P-benzoyloxy- 

-cholest-5-en-16P-ol  (2) ( 2 ) ,  which was t r e a t e d  w i t h  mesyl c h l o r i d e  

i n  p y r i d i n e ;  t h e  o b t a i n e d  16P-mesylate ( 2 )  was d i r e c t l y  t rans fo rmed  

w i t h  L i A l H  i n  e t h y l  e t h e r  i n t o  t h e  r e d u c t i o n  p r o d u c t  cholest -5-en-  

-3p-01 (8) accompanied b y  ca. 20% o f  a second p r o d u c t  ( p r o b a b l y  an 

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

4 

Cholest-5-en-38-ol (8) was separa ted  f rom t h e  accompanying com- 

pound (2) by a c e t y l a t i o n  t o  (lo) and (Q), s e p a r a t i o n  o f  t h e  aceta-  

t e s  by p r e p a r a t i v e  TLC on s i l i c a  gel-AgNO and r e c o n v e r s i o n  t o  (8) 3 
b y  t r e a t m e n t  w i t h  L i A I H  4 '  

The t r a n s f o r m a t i o n  o f  cholest-5-en-3P,16a-diol (A) i n t o  c h o l e s t -  

-5-en-3P-01 (8) was e f f e c t e d  ana logous ly  work ing  on t h e  e a s i l y  ob- 

t a i  n a b l e  16a - tosy l  a te :  t r e a t m e n t  o f  cholest-S-en-3P, 16a-d io l  (I) 
w i t h  benzoyl  c h l o r i d e  i n  p y r i d i n e  a f f o r d e d  t h e  3-monobenzoate (i), 
t h e  s t r u c t u r e  o f  which was c o n f i r m e d  b y  comparison w i t h  t h e  authen- 

t i c  compound obta ined,  as minor  p roduc t ,  by r e d u c t i o n  o f  3P-benzo- 

y l  oxy-cho I est-S-en-16-one (4) w i t h  KBH 

s y l a t e d  w i t h  t o s y l  c h l o r i d e  i n  p y r i d i n e  and t h e  o b t a i n e d  3P-benzo- 

yloxy-16a-tosyloxycholest-5-ene (12) was t rans fo rmed  i n t o  c h o l e s t -  

-5-en-38-01 (8) w i t h  t h e  same p rocedure  d e s c r i b e d  f o r  t h e  16P-epi- 

t h e  3-monobenzoate was t o -  4; 

m e r .  

The above scheme was repea ted  t o  i n t r o d u c e  t h e  l a b e l :  r e d u c t i o n  
o f  (2) w i t h  KB 3 H y i e l d e d  a ( 9 : l )  m i x t u r e  o f  k6a-3H]-cholest -5-en-  

4 
-313,16P-diol (u) and [16P-34 -cholest-5-en-38-16a-diol (s), t h e  

f i r s t  o f  which was t r a n s f o r m e d  i n t o  168- H -cholest-5-en-3@-ol  

(a) whereas t h e  second was t rans fo rmed  i n t o  16a H -cholest -s-en-  I: - 3 1  
c 3 1  

-3p-01 (16). 
The I @ - o r i e n t a t i o n  t o  t h e  t r i t i u m  atom o f  (G) and t h e  1 6 a - o r i e p  

t a t i o n  t o  t h e  t r i t i u m  atom o f  (16) were ass igned  on t h e  b a s i s  o f  t h e  
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we1 I known ( 3 )  i n v e r s  i on o f  c o n f  i g u r a t  i on which occu rs  dur  i ng t h e  

r e d u c t i o n  o f  mesylates and t o s y l a t e s  w i t h  L i A l H  4 '  
A h i g h e r  a c t i v i t y  a t  C - 1 6  might be o b t a i n e d  b y  c a t a l y t i c  t r i t i a  

t i o n  o f  a &16-double bond. 

Attempted r e g i o -  and s e l e c t i v e  hyd rogena t ion  w i t h  homogeneous c g  

t a l y s t  o f  t h e  ,16-doubIe bond of 3$-benzoyloxy-cholesta-5,16-diene 

(u), prepared  f rom 3~-benzoyloxy-cholest-5-en-16~-0l (J), was un- 

success fu l ,  s i n c e  t h e  compound was recove red  u n a l t e r e d  a f t e r  24 hrs .  

C HgO 20 - 

We t u r n e d  t h e n  t o  

s t e i n  e t  a l .  (4 )  f o r  

-01-22-one. To t h i s  

t h e  Pd/CaC03 hyd rogena t ion  d e s c r i b e d  b y  Ber- 

' t h e  s y n t h e s i s  o f  [16, 17-3H+chol est-5-en-3p- 

aim t h e  d i e n e  (a) was c o n v e r t e d  (2 )  i n t o  68- 

-methoxy-3a, 5-cyclo-5a-chol  est-16-ene (2). As Pd/CaC03 c a t a l  ysed 

hyd rogena t ions  can l e a d  t o  scrarnbling,we p r e l i m i n a r l y  e f f e c t e d  a 

d e u t e r a t i o n  o f  (20) w i t h  2H2 on Pd/CaC03: mass s p e c t r a l  a n a l y s i s  

o f  t h e  d e u t e r a t e d  sample showed e x t e n s i v e  scrambl ing,  making t h i s  

p rocess  u n r e l  i a b l e  f o r  a s t e r e o s p e c i f  i c  synthes is ,  b u t  s t i  I I u s e f u l  

a t i o n  on Pd/ 

cho I est-5-en- 

y p u r e  ( s p e c i  

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

CdidO f o l l o w e d  b y  h y d r o l y s i s  ( 5 ) ,  a f f o r d e d  t r i t i a t e d  

-3p-01 which was > 95% c h e m i c a l l y  and rad iochemica l  

f i c  a c t i v i t y  1 . 0 5 ~ 1 0 ~ ~  dpm o f  3H/m9), 

3 

EXPERIMENTAL 

A l  I m.ps. were unco r rec ted .  I R  s p e c t r a  wer.e reco rded  i n  nujol ,uf i  

I ess  o t h e r w i  se s ta ted ,  u s i n g  a P e r k i  n-El mer 237 spect rophotometer .  

NMR s p e c t r a  were o b t a i n e d  u s i n g  a Perkin-Elmer R12 (60 MHz) s p e c t r o  
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meter  i n  C D C l  s o l v e n t ,  w i t h  TMS as i n t e r n a l  r e f e r e n c e  and o p t i c a l  

r o t a t i o n s  were o b t a i n e d  u s i n g  a Perkin-Elmer 141 P o l a r i m e t e r  as 

ch lo ro fo rm s o l u t i o n s .  Elemental  analyses were c o n s i s t e n t  w i t h  t h e  

3 

ca I c i l  

sir ap h 

(0.25 

f u r  i c  

3320 

a t e d  va lues .  P r e p a r a t i v e  and a n a l y t i c a l  t h i n  l a y e r  chromato- 

e s  (TLC) were c a r r i e d  o u t  on Merck HF s i  I i c a  ge l  p l a t e s  

mm); t h e  p r o d u c t s  were d e t e c t e d  b y  s p r a y i n g  w i t h  aqueous s u l -  

ac id .  R a d i o a c t i v e  samples were coun ted  on a Packard T r i -Carb  

i q u i d  s c i n t i l l a t i o n  coun te r .  

2 54 

Cholest-5-en-3@-ol-l6-one (2) 
Cho I est-s-en-sp, 1 6 ~ - d  i o I (1) (10 9) was d i sso I ved i n t o  a so I u- 

t i o n  of 55.8 g o f  sodium a c e t a t e  i n  1100 m l  o f  g l a c i a l  a c e t i c  a c i d .  

To t h i s  s o l u t i o n  was s l o w l y  added a s o l u t i o n  o f  1.8 g o f  C r O  i n  160 

m l  of water and 36 m l  o f  C H  COOH under s t i r r i n g  a t  r.t.; t h e  reac-  

t i o n  m i x t u r e  was l e f t  a t  r.t. f o r  1 6  hrs, t h e n  poured i n t o  ice-water  

and e x t r a c t e d  w i t h  C H C l  

Na CO s o l u t i o n ,  water and d r i e d  under Na SO E v a p o r a t i o n  o f  t h e  

s o l v e n t  gave 8 g o f  c rude  m a t e r i a l  which was p u r i f i e d  b y  column c h r g  

matography ( s i  I ica-gel  HR 60; e l u e n t :  benzene-ethyl  a c e t a t e  6:4) .The 

e l u t e d  compound was c r y s t a l l i z e d  f r o m  methanol t o  y i e l d  3.6 g of p g  

r e  (g ) ,  m.p. 155-56"C; [a];' = - 1 7 1 O ;  3 max: 3400, 1735 cm-'; NMR: 
0.82 (5, 18-CH3), 0.87 (d, J=7Hz, 26 and 27 CH3's), 0.99 (d, J=7Hz, 

21-CH ), 1.1 ( s ,  19-CH3), 3.50 (m, 3a-H), 5.35 (m,  6-H) 6 .  

3 

3 

The o r g a n i c  e x t r a c t  was washed w i t h  5% 3 '  

2 3  2 4' 

3 
3p-Acetate:  m.p. (methanol)  107°C; [a],"' = -160". 

3~-benzoyloxycholest-5-en-l6~-0l (A) 

Cholest-5-en-3P,16P-diol (1) ( 4  9) was s u b m i t t e d  t o  b e n z o y l a t i o n  

w i t h  benzoyl  c h l o r i d e / p y r i d i n e  as d e s c r i b e d  and t h e  c rude  p r o -  

d u c t  was chromatographed on s i l  i c a - g e l / c e l  i t e  (1:l; w/w) .  E l u t i o n  

w i t h  pentane/benzene (1 : 1) a f f o r d e d  3.1 g o f  3p-benzoyl oxycho I e s t -  

-5-en-16p-01 (J), which was c r y s t a l l i z e d  f rom methanol, m.p. 181- 

-185", [a]:' = -10"; max: 3600, 1710, 1605, 1585, 1280 cm-'; NMR: 

0.81 (d, J=7Hz, 26 and 27 CH I s ) ,  0.82 (s, 18-CH3), 0.93 (d, J=7Hz, 

21-CH3), 1.00 ( s ,  19-CH3), 4.3 (m, 16a-H), 4.8 (m, 3a-H), 5.4 (m, 

6-H), 7.5-8.2 (m, C H COO-) 6. 

3 

6 5  
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3B-benzoyl oxycholest-5-en-16-0ne (4) 

3~-benzoyloxycholest-5-en-l6~-ol (3)  ( 3  9) i n  85 m l  o f  f r e s h l y  

d i s t i l l e d  DMF was t r e a t e d  w i t h  a s o l u t i o n  o f  2.37 g o f  C r 0 3  and 60 

m l  o f  1% H2S04, i n  DMF; a f t e r  1 5  m inu tes  a t  r.t., t h e  m i x t u r e  was 

poured  i n t o  ice-water .  The s o l i d  was f i l t e r e d  o f f ,  washed and d r i e d .  

Rec rys ta l  I i s a t i o n  f rom methanol gave 2.5 g o f  p u r e  (4): m.p. 168- 

-170°C; [a];' = -114"; 

(s, 1 8 - C H  ), 0.88 (d, J=7Hz, 26 and 27 CH3's ) ,  1.00 (d, J=7Hz, 21- 

-CH3), 1.1 (s, 19-CH3), 4.89 (m, 3a-H), 5.45 (m, 6-H), 7.25-8.20 

(m, C6H5C00-)  6 .  

-1 
max ( K B r ) :  1730, 1715, 1275 cm ; NMR: 0.85 

3 

Equi  I i b r a t i o n  o f  (2) 
A s o l u t i o n  o f  250 mg o f  (2) i n t o  50 m l  o f  1 N  CH ONa/CH OH was re 

f l u x e d  f o r  72 h r s  under n i t r o g e n  atmosphere; t h e  p roduc t ,  recove red  

b y  a d d i t i o n  o f  d i l u t e d  H C I  and usual  work-up, was found  chromatogra 

p h i c a l  I y homogeneous by TLC i n  two systems (benzene-ethyl  a c e t a t e  

6:4 (v/v) ;  n-hexane-chloroform-acetone 7:3:1 ( v / v ) )  and VPC ( a s  befi 

zoy l  d e r i v a t i v e ,  SE-30 2.5%, Tc = 28OOC) ;  a f t e r  c r y s t a l  I i z a t i o n  f rom 

C H  OH i t  was p roved  t o  be i d e n t i c a l  (m.p., 3 max, [a],"', NMR) t o  a 

p u r e  sample o f  (2). 

3 3 

3 

38-benzoyl oxychol  est-5-en-16B-ol (3)  and 38-benzoyl oxychol  est-fi-en- 

- 1 6 ~ - 0 1  (6) 

To a s o l u t i o n  o f  1 g o f  (4) i n t o  50 m l  o f  i s o p r o p y l  a l c o h o l - d i g  

xane 1:l (v/v) ,  was added 1 g o f  KBH A f t e r  s t i r r i n g  f o r  3 days, 

t h e  s o l v e n t  was evapora ted  and t h e  r e s i d u e  was p a r t i t i o n e d  between 

H C I / H 2 0  (10%) and e t h y l  e t h e r .  The e t h e r e a l  

t h e  aqueous phase was t w i c e  e x t r a c t e d  w i t h  e t h e r .  The e t h e r  l a y e r  

was washed w i t h  s a t u r a t e d  b r i n e  and d r i e d  on Na SO E v a p o r a t i o n  o f  

t h e  s o l v e n t  i n  vacuo y i e l d e d  1 g o f  c rude  m a t e r i a l ,  which was ch ro -  

matographed on S i 0 2  HR 60 (SO 9) ( e l u e n t :  n-hexane-acetone 2 0 : l  

( v / v ) ) .  The 16P-hydroxy-der i v a t  i v e  (600 mg), e l u t e d  f i r s t  and c r y -  

s t a l l y z e d  f rom methanol, was i d e n t i f i c a l  t o  t h e  p r o d u c t  o b t a i n e d  b y  

monobenzoyl a t  i o n  o f  (I). The same e I uent  e I u t e d  success ive-  

4' 

l a y e r  was separated and 

2 4' 

Iy3~-benzoyIoxychoIest-5-en-16a-oI (&) (150 mg), which was c r y s t a l -  

I i z e d  f rom methanol, m.p. 161-163°C; [a];' = - 1 7 O  (CHC13) ;  3 max 
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-1 
(KBr): 3200, 3060, 2030, 1605, 1585 c m  

0.82 (d, J=7Hz, 26 and 27 CH ' s ) ,  0.92 (d, J=6Hz, 21-CH3), 1.03 (s, 

19-CH3), 4.1 (m, 16P-H), 4.8 (m, 3u-H), 5.4 (m, 6-H), 7.5-8.2 (m, 

; NMR: 0.68 (s, 18-CH3), 

3 

C6H5C00-) 6 .  

Cholest-5-en-3P,16B-diol (1) and cholest-5-en-3~,16u-diol (I) 

To a s o l u t i o n  of 500 m g  o f  (2) i n t o  10 m l  o f  i sopropy l  a l c o h o l -  

-d ioxane 1:1, 500 m g  o f  KBH were added under s t i r r i n g .  A f t e r  96 hrs,  

work-up as d e s c r i b e d  above y i e l d e d  490 m g  o f  c rude  p r o d u c t .  P reparg  

t i v e  TLC (benzene-hexane-acetone 4.5:4.5:1, t h r e e  e l u t i o n s )  a f f o r d e d  

430 m g  o f  h i g h e r  R 

l o w e r  R cholest-5-en-3P,16a-diol (I), which was c r y s t a l  I i z e d  f r o m  

methanol, m.p. 175-177"C; [u],"' = -37"; 
c m  

(d, J=7Hz, 21-CH3), 0.92 ( s ,  19-CH3) ,  3.4 (m, 3u-H), 4.1 (m, 16P-H), 

5.4 (m, 6-H) 6 .  

4 

cholest-5-en-3P,16P-diol (A) (2), and 45 m g  o f  f 

f 
max: 3500-3300 (broad band) 

-1 
; NMR: 0.65 (s, 18-CH3), 0.79 (d, J=7Hz, 26 and 27 CH I s ) ,  0.88 3 

Cholest-5-en-3B-ol (8) f r o m  cholest-5-en-3~,16~-diol (1) 
(2)  A s o l u t i o n  o f  200 m g  o f  (L), o b t a i n e d  f r o m  (1) as d e s c r i b e d  , 

i n t o  4 m l  o f  d ry  p y r i d i n e  was c o o l e d  a t  0" and 0.4 m l  o f  methanesul-  

f o n y l  c h l o r i d e  were added. The m i x t u r e  was a l l o w e d  t o  s tand a t  0" 

f o r  24 hrs,  a f t e r  which ice-water  was added and t h e  p r o d u c t  e x t r a c -  

t e d  w i t h  e t h y l  e t h e r .  The o r g a n i c  l a y e r  was washed w i t h  w a t e r ,  2N 

HCI, w a t e r  and d r i e d  over  Na SO E v a p o r a t i o n  o f  t h e  s o l v e n t  i n  va- 

- CUO a f f o r d e d  230 m g  o f  an o i l ,  which was d i s s o l v e d  i n t o  d r y  e t h e r  

and d i r e c t l y  submi t ted  t o  r e d u c t i o n  w i t h  an excess o f  L i A l H  A f t e r  

16 h r s  a t  r.t. w i t h  s t i r r i n g ,  usual  work-up y i e l d e d  142 m g  o f  c rude  

p r o d u c t .  A c e t y l a t i o n  w i t h  Ac O/pyr id ine  and p r e p a r a t i v e  TLC ( p e n t 2  

ne-benzene 1 : l  as e l u e n t ,  t w o  e l u t i o n s )  on 20% AgN03-s i l i ca  gel a f -  

f o r d e d  100 m g  o f  p r o d u c t  i d e n t i c a l  t o  3p-acetoxycholest -5-ene (lo) 

and 16 m g  o f  a more p o l a r  p r o d u c t  (presumably an i n s a t u r a t e d  com- 

pound (11) which was no f u r t h e r  i n v e s t i g a t e d ) ,  (lo) was t r a n s f o r m e d  

i n t o  (&) by r e d u c t i o n  w i t h  L i A l H  

2 4' 

4'  

2 

i n  e t h e r  as d e s c r i b e d  above. 4 

Cholest-5-en-3p-ol (8)  f r o m  cholest-5-en-3B,16a-diol (I) 

Cholest-S-en-3P, 16a -d io l  (I) (45 mg)  was t r a n s f o r m e d  i n t o  3 P - b e ~  

zoyloxycholest-5-en-16u-ol ( 6 )  (37 m g )  as d e s c r i b e d  f o r  t h e  16P-epi  
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mer. The p r o d u c t  was i d e n t i c a l  (mixed m.p., [u]io; 4 max, NMR) t o  

t h e  minor  p r o d u c t  o b t a i n e d  ( t o g e t h e r  w i t h  t h e  predominant  16P-aIco- 

h o l  (2)) f rom t h e  r e d u c t  i o n  o f  3f3-benzoyloxy-chol est-5-en-16-one (4). 
To a s o l u t i o n  o f  200 m g  o f  (6)  
p - t o l u e n e s u l f o n y l  c h l o r i d e  were added. The r e a c t i o n  m i x t u r e  was l e f t  

a t  r.t. f o r  36 hrs,  a f t e r  which usual  work-up a f f o r d e d  an o i l , w h i c h  

was reduced w i t h  L i A l H  

p r o d u c t  (138 mg)  was s u b m i t t e d  t o  a c e t y l a t i o n  and p u r i f i e d  by p r e p 2  

r a t i v e  TLC (pentane-benzene 1:1, 2 e l u t i o n s ) ,  t o  y i e l d  103 m g  o f  30- 
-acetoxycholest -5-ene (10) which was t r a n s f o r m e d  i n t o  cholest -5-en-  

-3p-01 (8) b y  r e d u c t i o n  w i t h  L i A l H  as d e s c r i b e d  above. 4 

116a-3d-choIest-5-en-3@, 16B-dio l  (Q) and f168-3H]-chol est-5-en-38, 

16a -d io l  (14) 

i n t o  4 ml o f  d r y  p y r i d i n e  300 mg o f  

i n  e t h e r  as d e s c r i b e d  f o r  (z). The recove red  4 

Cholest-5-en-3f3-ol-16-one (2) (20 mg) was d i s s o l v e d  i n t o  4 ml o f  

d ioxane- i sop ropy l  a l c o h o l  (1:l) and KB H (400 m C i ,  s p e c i f i c  a c t i v i  

t y  20 C i / m M )  was added. A f t e r  96 h r s  a t  r.t. under s t i r r i n g  t h e  pro 
ducts were recove red  as d e s c r i b e d  f o r  (1) and (I), and 3 mg o f  ca r -  

r i e r  (1) and 3 m g  o f  c a r r i e r  (I) were added. S e p a r a t i o n  b y  prepara-  

t i v e  TLC (hexane-chloroform-acetone 14:6:3, t h r e e  e l u t i o n s )  a f f o r -  

ded c h e m i c a l l y  and rad iochemica l  l y  p u r e  [16a-3H]-choIest-5-en-3@, 168- 
- d i o l  (u) ( 2 . 9 ~ 1 0 ~  dpm o f  3H/m9) and [16@-3H] -cholest-5-en-3@, 16a- 

- d i o l  (14) (8. 1x108 dpm o f  3H/m9). 

l16b3d -cholest-5-en-38-ol  (u) 

3 
4 

(u) was t r a n s f o r m e d  i n t o  (u) as d e s c r i b e d  f o r  t h e  c o n v e r s i o n  

o f  t h e  non r a d i o a c t i v e  16P-alcohol  (L) i n t o  ( E l ) .  

[168-3H]-choIest-5-en-3p-ol (x), which was found  t o  be chemical -  
8 

l y  and rad iochemica l  l y  pure,  e x h i b i t e d  a t o t a l  a c t i v i t y  o f  6 . 6 4 ~ 1 0  

dpm o f  3H. 

[16u- 3 H]-choIest-S-en-38-0l (l6) 

(l6), c h e m i c a l l y  and rad iochemica l  l y  p u r e  ( t o t a l  a c t i v i t y  o f  

6 .11~10'  dpm o f  3H) was o b t a i n e d  f rom [16/3-3H]-choIest-5-en-3P, 16a- 

- d i o l  (9) a s  d e s c r i b e d  f o r  t h e  non r a d i o a c t i v e  m a t e r i a l  (I). 
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9 - b e n z o y l  oxycholest-5,16-diene (2) 
A s o l u t i o n  o f  1.4 g o f  (3)  and 1.05 g o f  e - t o l u e n e s u l f o n y l  c h l o -  

r i d e  i n  14 m l  o f  d ry  p y r i d i n e  was l e f t  a t  40°C f o r  38 h rs .  The sol! 

t i o n  was s l o w l y  poured i n t o  an i c e  c o l d  5% KHCO s o l u t i o n  and ex- 

t r a c t e d  w i t h  e t h y l  ace ta te .  The e x t r a c t  was washed w i t h  3% H C I ,  5% 

KHCO s o l u t i o n s ,  s a t u r a t e d  b r i n e  and d r i e d  ove r  NaSO S o l v e n t  eva- 

p o r a t i o n  gave 1.2 g o f  c rude  m a t e r i a l ,  which was submi t ted  t o  column 

chromatography ( s i l i c a  ge l  HP 60; e l u e n t :  isooctane-acetone 95:5 

v/v) ,  which a f f o r d e d  450 m g  o f  (2). An a n a l y t i c a l  sample was ob- 

t a i n e d  by p r e p a r a t i v e  TLC and c r y s t a l l  i s a t i o n  f r o m  methanol :  m.p.  

131-132OC; [a]D = -25"; 4 max: 1710, 1280, 1585, 1605, 1625 cm-'; 

NMR: 0.78 ( 5 ,  18-CH3),  0.84 (d, J=7Hz, 26 and 27 C H  I s ) ,  0.97 (d, 

J=7Hz, 21-CH3), 1.10 (s, 19-CH3), 5.25 (m, 16-H), 5.4 (m, 6-H), 7.3- 
8.2 (m, C H COO-) 6. 

6 5  

3 

3 4' 

20 

3 

3- hydrox yc ho I e s t  -5,16-d i ene (18) 
The benzoate (x) (100 mg)  was hyd ro l yzed  w i t h  3% Na2C03 and c r y  

s t a l  I i z e d  f r o m  methanol :  m.p. 168-170°C ( L i t .  ( 6 ) :  167-170°C). The 

3 -ace ta te  (B) of (8) had m.p. (CH30H) 79.5-81°C; [a]:' = -58.5"; 

-? max: 3055, 1740, 1625, 1240 c m  ; NMR: 0.77 (s, 18-CH3),  0.83 

(d, J=7Hz, 26 and 27 CH3's) ,  0.95 (d, J=7Hz, 21-CH3), 1.02 (s,19-CH3), 

1.98 (s, CH3COO-), 5.25 (m,  16-H), 5.4 (m, 6-HI. 

i l 6 . 1 7 -  H I  - c ho I e s t  - 5-e n-38 - o I 

-1 

6P-Methoxy-3a, 5-cycl0-5a-cholest-16-ene (20) ( 5  mg),  o b t a i n e d  

f r o m  (8) a c c o r d i n g  t o  Chaudhuri e t  a l .  (2) ,  was d i s s o l v e d  i n t o  1 

m l  of e t h y l  a c e t a t e  and 2.5 m g  o f  Pd/CaC03 were added; hydrogena- 

t i o n  w i t h  t r i t i u m  gas (2.59 C i / m l )  f o r  1 h r  y i e l d e d  a m i x t u r e  o f  t h e  

t r i t i a t e d  product and o f  t h e  s t a r t i n g  compound, which were separa ted  

by 20% AgN03-si I i c a  ge l  TLC (pentane-benzene 1: 1). 

The t r i t i a t e d  p r o d u c t  ( t o t a l  a c t i v i t y  2 . 0 2 ~ 1 0 ~ ~  dpm o f  3H)  was 

d i s s o l v e d  i n t o  0.5 m l  o f  f r e s h l y  d i s t i l l e d  d ioxane and 0.5 m l  o f  w g  

t e r .  A f t e r  a d d i t i o n  o f  1 m g  o f  e - t o l u e n e s u l f o n i c  acid, the m i x t u r e  

was l e f t  a t  75-80" f o r  6 hrs. E v a p o r a t i o n  o f  t h e  so lvent ,  p a r t i t i o n  

between benzene and w a t e r  and e v a p o r a t i o n  o f  t h e  o r g a n i c  l a y e r  a f t e r  
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dry ing  ove r  Na SO y i e l d e d  [16,17-3 - c h o l e s t - 5 - e n - 3 ~ - o l  which was 

p u r i f i e d  by p r e p a r a t i v e  TLC on s i l i c a  ge l  (benzene-ethy l  a c e t a t e  

7:3 as e l u e n t )  and e x h i b i t e d  a s p e c i f i c  a c t i v i t y  o f  1 . 0 5 ~ 1 0  dpm 

o f  3H/mg. 

2 4  HS 
10 
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