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SYNTHESIS OF I 21-14CI -36-HYDROXY-56-PREGNAN-20-ONE AND I d 4 C I  -56-CHOLESTAN- 

36-OL 
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SUMMARY 
14 121- C I -3B-Hydroxy-56-pregnan-20-one was synthesised from 38- 

acetoxy-56-androstan-17~-carboxylic a c i d  c h l o r i d e  and I 
cadmium. Reaction o f  the l a b e l l e d  product w i t h  isohexy l  bromide 
y ie lded,  a f t e r  dehydrat ion and c a t a l y t i c  hydrogenation, 121- C(- 
56-cholestan-36-01 ( I d 4 C I  -coprostanol ).  

14 C2 I d imethy l -  

14 

14 Key Words: I 21-14C I -36-Hydroxy-56-pregnan-ZO-one; 121- C I -Coprostanol ; 
Synthesis. 

I n  connection w i t h  our  s tud ies  on the b iosynthes is  o f  c a r d i o t o n i c  s t e r o i d s  
i n  l i v i n g  organisms (1) we needed 56-cholestan-36-01 (coprostanol )  l a b e l l e d  a t  

14 the  s ide  chain. We have p rev ious l y  repor ted the  synthes is  of 120- CI-38-hydro 

xy-56-pregnan-20-one (2)  which could have been used f o r  the p repara t i on  o f  the 
corresponding l a b e l l e d  coprostanol b u t  i n  the present case we choosed t o  have 
the  l abe l  a t  C-21 f o r  the sake o f  a s imp le r  degradation r e a c t i o n  o f  t he  na tu ra l  
product r e s u l t i n g  from the  feeding experiment. Therefore, we r e p o r t  here the 
preparat ion o f  I 21-14CI -3fl-hydroxy-58-pregnan-20-0ne and i t s  chemical t r a n s f o r -  

mation i n t o  I 21-14CI -56-cholestan-36-01. 

RESULTS AND DISCUSSION 

36-Hydroxy-56-pregnan-2O-one (4:) was ace ty la ted  t o  J!j which was transformed 
i n t o  2 p  -- by o x i d a t i o n  w i t h  l ead  t e t r a a c e t a t e  ( 3 ) .  I n  turn,  compound 2e -- was 
deacetylated t o  gh. Periodate o x i d a t i o n  a f fo rded  the e t i a n i c  a c i d  22 which, 
a f t e r  a c e t y l a t i o n  t o  3, was converted i n t o  the a c i d  c h l o r i d e  9 by treatment 
w i t h  o x a l y l  c h l o r i d e  i n  benzene (3 ) .  Treatment o f  compound 4 w i t h  1 14C21-dirnethyl 
cadmium, prepared from I 
a f fo rded  1 21-14CJ -36-acetoxy-56-pregnan-2O-one (Za )  _- w i t h  i d e n t i c a l  p r o p e r t i e s  
t o  those o f  the un labe l l ed  product. 

14 Clmethylmagnesium i o d i d e  and cadmium c h l o r i d e  (3-51, 
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Ro do H 

l a  R = H  

l b  RzAc 

R O  
H H 

2a R = A c  3a R z H  

2 b  R = H  3b R=Ac 

4 5a R = A c  6 (m:"C) 

5 b  R:H 

Reaction o f  compound 2% w i t h  isohexylmagnesium bromide under Grignard 
cond i t i ons  (6 )  fo l lowed by ac id-cata lysed dehydration o f  the r e a c t i o n  product, 

y i e l d e d  l a b e l l e d  5B-cholest-20(22)-en-3B-o1 which, w i thou t  f u r t h e r  p u r i f i c a t i o n ,  
was hydrogenated over pa l  ladium/charcoal t o  121- I -58-cholestan-3~-01 (6) 
which r e s u l t e d  i d e n t i c a l  (IR,MS) t o  an au then t i c  standard. The l a b e l l e d  copros- 
tanol  had an spec. ac t .  of 1.43 mCi/mnol. 

14 
- 

EXPERIMENTAL 
Me l t i ng  po in ts  were determined i n  a Fischer-Johns h o t - p l a t e  and are uncorrec 

ted. I R  spect ra were measured us ing a Perkin-Elmer 421 spectrophotometer. 'H- 

and I3C-NMR spect ra were recorded a t  100 and 25.2 MHz r e s p e c t i v e l y  i n  the FT 

mode w i t h  a Varian XL-100-15 spectrometer. Mass spect ra were determined a t  70 
eV ( d i r e c t  i n l e t )  w i t h  a Varian-MAT CH7-A spectrometer i n t e r f a s e d  t o  a Varian- 
MAT Data System 166 computer. R a d i o a c t i v i t y  was measured by l i q u i d  s c i n t i l l a t i o n  
counting. 1 ClMethyl i o d i d e  was purchased from New England Nuclear Corp. 14 

14 

a. 1 
I CI-3B-Aceto~y-SB-p~egnan-20-0n~ ( 5 ~ 1 .  

14 C21 O h e t h y l  cadmiuns. A small  r e a c t i o n  f lask con ta in ing  m e t a l l i c  Mg 
(15 mg) was connected t o  the sealed tube con ta in ing  the r a d i o a c t i v e  Me1 
(1 m C i ,  58 mCi/mnol) and the system was evacuated. A s o l u t i o n  o f  u n l a b e l  
l e d  Me1 (20 p1) i n  anhydrous e t h y l  e the r  ( 1  m l )  was in t roduced i n t o  the  
f l a s k  by i n j e c t i o n  through a s i l i cone- rubber  septum and the m ix tu re  was 
s t i r r e d  f o r  30 min n o t i n g  the  consumption o f  some Mg and the  format ion o f  
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a gray so lu t ion .  The react ion f l a s k  was cooled i n  a l i q u i d  nitrogen bath 
and the breakseal of the tube having the rad ioac t ive  Me1 was broken. I n  
these conditions the Me1 g lass  container  was gent ly  warmed f o r  15 m i n .  
A second portion of unlabelled Me1 (13 ~ 1 )  was in jec ted  as  before, the 
cooling bath was removed and, once a t  room temperature, the mixture was 
s t i r r e d  f o r  30 min when a l l  the Mg disappeared.The react ion f l a s k  was 
f i l l e d  up  with dry nitrogen gas and CdC12 (220 mg) was added and the mill 
ture was s t i r r e d  a t  room temperature f o r  2 hr. 

b.  38-Acetoxy-58-andmbtun- 170-c l~boxyf ic  acid c k e o ~ d e  ( 4 ) .  38-Acetoxy-50- 
androstan-178-carboxylic acid (3h) -- obtained as  described elsewhere (3) 
(100 mg) was dissolved i n  anhydrous benzene (2  ml) and t r e a t e d  w i t h  a 
so lu t ion  of oxalyl ch lor ide  ( 1  m l )  i n  benzene ( 2  ml). The react ion was 
maintained a t  room temperature f o r  2 h r .  Evaporation of the so lvent  
afforded compound f (105 4); IR ( f i l m ) :  1800, 1730 cm-'. 

14 c. 1 2 1 -  CI-36-Acetoxy-58-wqnan-20-one ( & I  by heaction 06 compound f 
wi th  pc,I-dirne.#Iye ca&um. 

Compound 4 (180 mg) i n  anhydrous benzene (2 ml) was added through the 
septum t o  the radioact ive dimethyl cadmium solu t ion  and the mixture was 
s t i r r e d  a t  room temperature f o r  18 hr and then heated a t  50°C f o r  1 h r .  
The mixture was cooled t o  0°C and conc. HCl (0.5 ml) was added dropwise 
followed by water (2 ml). I t  was extracted with CH2C12 (2 x 20 ml) and 
the organic layer  was washed w i t h  water and dr ied  over MgS04. Evaporation 
of the solvent  yielded 158 mg of a res idue t h a t  was pur i f ied  by column 
chromatography on s i l i c a  gel G (CH2C12-MeOH, 98:2) giving pure 59 (68 
mg) of m.p. 117-119°C ( L i t .  (7)  m.p. 121°C) from EtOH and sp. a c t .  1.43 
mCi/mnol. IR: 1735, 1695 cm-'. 'H NMR (CDC13-TMS): 6 0.62 ( W ,  s ,  Me-18), 
0.98 (3H, s ,  Me-19) , 2.06 (3H, s ,  Ci3CO), 2.12 (3H, s ,  Me-21). 5.10 (lH, 
m, H-3). 13C NMR (CDC13-TMS): 6 13.28 (C-18). 20.94 ( C - l l ) ,  21.30 (&H3- 

26.26 (C-7), 30.42 (C-1 o r  C-4), 30.58 ( C - 1  o r  C-4), 31.31 (C-21), 34.73 
C O ) ,  22.73 (C-16), 23.63 (C-19), 24.25 (C-15), 24.83 (C-2), 25.99 (C-6), 

(C-lo), 35.48 (C-8). 37.11 (C-5). 39.06 (C-12). 39.70 (C-9), 44.11 (C-13) 
56.55 (C-14), 63.61 (C-17), 70.31 (C-3), 170.14 (CH3-&O), 208.80 (C-20). 
MS (m/z, X): 360 ( M + ,  l . l ) ,  342 (2.2). 300 (100). 285 (21.9) ,  257 (10.6), 
215 (31.8), 43 (60.1). 

121-14CI-38-Hy~oxy-50-pegnan-Z0-one (2%). Compound $4 ( 5  mg) i n  E t O H  (10 
ml) was t r e a t e d  with conc. H2S04 (2 drops) and refluxed f o r  24 hr. I t  was poured 
i n t o  water (30 ml) and ex t rac ted  w i t h  CH2C12 (3 x 20 ml). The residue obtained 
by evaporation of the organic solvent  was pur i f ied  by preparat ive TLC ( s i l i c a  
gel G) affording pure sb of m.p.  140-143°C (Li t .  (7)  m.p. 149°C) and sp. a c t .  
1.46 mCi/mnol. IR: 3500-3200, 1705 cm". 'H NMR (CDC13-TMS): 6 0.62 (3H, s ,  Me- 
18) ,  0.97 ( 3 H ,  s ,  Me-19), 2.11 (3H. s ,  Me-Zl), 4.13 (lH, m, H-3). 13C NMR 
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(CDC13-TMS): 6 13.52 (C-18), 21.00 ( C - l l ) ,  22.89 (C-16), 23.87 (C-19), 24.52 

(C-15). 26.00 (C-6), 26.32 (C-7), 27.92 (C-2), 30.01 (C-1), 31.49 (C-21), 33.46 
(C-4), 35.70 (C-10 and C-8), 36.36 (C-5), 39.29 (C-12), 39.82 (C-9), 44.36 
(C-13), 56.78 (C-14), 63.99 (C-17), 66.86 (C-3), 209.62 (C-20). MS (m/z, % ) :  

318 (M', 57.3), 303 (24.5), 300 (94.3), 285 (30.7), 257 (21.2), 233 (26.4), 

215 (62.8), 43 (100). 
14 1 2 1 -  CI-5B-ChotUtan-3B-ot ( 4 ) .  - A s o l u t i o n  o f  compound _5a -- (50  mg) i n  anhy- 

drous benzene (1 m l )  was added t o  a s o l u t i o n  o f  isohexylmgnesium bromide pre-  
pared from isohexy l  bromide (0.25 m l )  and Mg (50 mg) i n  anhydrous e t h y l  e the r  

(8 ml)(8).The m ix tu re  was r e f l u x e d  f o r  12 hr ,  cooled t o  0°C and the r e a c t i o n  
was quenched by dropwise a d d i t i o n  o f  conc. HC1 (0.8 m l )  and water (10 m l ) .  The 
m ix tu re  was ex t rac ted  w i t h  CH2C12 (3 x 20 m l )  and the organic  l a y e r  was washed 
w i t h  water and d r i e d  over MgS04. The res idue obta ined by evaporat ion o f  the 
so l ven t  was t r e a t e d  w i t h  H2S04 (0.2 m l )  i n  E t O H  (10 m l )  and r e f l u x e d  f o r  3 h r .  
I t  was poured i n t o  ice-water  and ex t rac ted  w i t h  CH2C12 ( 3  x 20 m l ) .  The orga- 
n i c  l a y e r  was washed w i t h  water  and d r i e d  (MgS04). Evaporation o f  the so l ven t  
a f fo rded  a res idue t h a t  was p u r i f i e d  by p repara t i ve  TLC ( s i l i c a  ge l  G, CH2C12- 
MeOH 98:2) y i e l d i n g  27 mg o f  121- 
1.45 mCi/mnol which w i thou t  f u r t h e r  p u r i f i c a t i o n  was d i sso l ved  i n  EtOAc (10 m l )  
and hydrogenated a t  atmospheric pressure and room temperature over 10% Pd/C f o r  
5 h r .  The c a t a l y s t  was f i l t e r e d  o f f  and the f i l t r a t e  was evaporated y i e l d i n g  
27 mg o f  compound 6 - o f  m.p. 95-98°C (EtOH) ( L i t . ( 9 )  m.p. 1OlOC). The l a b e l l e d  
6 - had I R  and MS spect ra i d e n t i c a l  t o  those from an au then t i c  standard (10). 
I t s  sp. act .  was 1.43 mCi/mnol. 

14 CI-513-cholest-20(22)-en-3~-01 o f  sp. ac t .  
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