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ABSTRACT: The t o t a l  s y n t h e s i s  of t he  t i t l e  compound ( I)  from 

isothiochroman-4-one (11)  i s  descr ibed .  

I n  r e cen t  y e a r s  syntheses  of a l a r g e  number of unusual  s t e r o i d a l  compounds 

wherein t he  cyclopentenophenanthrene system i s  fused with va r i ous  a romat ic  and 

he te roaromat ic  r i n g s  have t e en  r e p ~ r t e d . ~ ' ~ ' ~ ' ~ ' ~ ' ~ ' ~  The i nc r ea sed  i n t e r e s t  

i n  compounds of t h i s  c l a s s  stems from the  f a c t  t h a t  a  l a r g e  number of penta- 

c y c l i c  s t e r o i d s  have been found t o  e x h i b i t  high phys io log i ca l  a c t i v i t y . '  The 

f u s i o n  of a  he t e rocyc l e  t o  a s t e r o i d a l  nucleus2 o r  t h e  i n t r o d u c t i o n  o f  a 
8 

he te roa tom i n  t h e  p lace  of a methylene f u n c t i o n  i n  t h e  s t e r o i d a l  ske l e ton  has 

been achieved i n  r e cen t  t imes  a n t i c i p a t i n g  t h a t  such  s t e r o i d a l  d e r i v a t i v e s  2  

a r e  l i k e l y  t o  e x h i b i t  i n s t e a d  of t h e  normal hormonal a c t i o n ,  completely 

d i f f e r e n t  t ypes  of phys io log i ca l  a c t i v i t y  such aa  anabo l i c ,  an t i - tumor ,  a n t i -  

inf lammatory,  hypotens ive ,  e t c .  A c a r e f u l  survey of l i t e r a t ~ r e ~ ~ ~ ~ ' ~ ~ , ~ ~ , ~ ~  

r e ve a l ed  t h e  f a c t  t h a t  t h e r e  h a s  been no r epo r t  till d a t e  on t h e  s y n t h e s i s  

of p e n t a c y c l i c d i t h i a s t e r o i d a l  systems. Encouraged by t h i s  f i n d i n g ,  t h e  t o t a l  

s y n t h e s i s  o f  t h e  t i t l e  compound ( I)  h a s  been achieved with a  view t o  s tudying  

i t s  phys io log i ca l  p r o p e r t i e s .  

1sothioc11raman-4-one~~ (11)  on t rea tment  wi th  3-mercaptopropianic a c id  

u n d e r  t h e  c a t a l y s i s  of p - to luenesu l fonic  a c i d  (PI'S) f u rn i shed  t h e  a n t i c i p a t e d  

8-(isothiochraman-4-y1thio)propionic a c i d  (111) a s  a  da rk  brown c r y s t a l l i n e  

s o l i d ,  m.p. 1 1 0 - 1 1 2 ~ ~ ,  i n  807. y i e l d ;  ir(CHC13) 7500-3200 (broad ,  bonded 

c a rboxy l i c  i) i i) ,  1710 ( ac id  d imer)  and 1500, 1480 ,  1 4 5 0 ,  1420 om-' 

(a romat io  L C ) ;  E (CDC1 ) 2.5-3 (m,4H,S-CH2-CH2-GO), 3.8 (s,ZH,Ar'-GI12-31, 
3  

6.85 ( s , l H . o l e f i n i c ) ,  7-8 (m,r lH,aromat~c) ,  12 .0  ( s , l H ,  a c id  pro ton)  8 M" a t  

m/z 252 (100%). Cyolodehydration of (111) with phosphorus pentoxide i n  

r e f l u x i n g  benzene gave t h e  expected l-axo-4,10-bisthia-1,2,3,4,9,10-he~a- 



SCHEME - I 
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hydrophenanthrene (IT) a s  a brownish ye l low c l y s t a l l i n e  s o l i d ,  m.p.148-150°c, 

i n  307: y i e l d ;  ir(CHC1 ) 1650 (conjugated ca rbony l ) .  1590,  1500 and 1440 cm-I 3 
( a roma t i c  C=C); 6 (CDC13) 2.6-3.4 (m,4H,S-CH2-CH2-C=O), 3.65 (s.2H.Ar-CH2-S), 

7-7.8 (m,4H, a roma t i c ) ;  M+' it  m/z 234 (loo'/.), m/e 206 (23./3. 

Treatment of the  t r i c y c l i c  ketone (IV) wi th  vinylmagnesium bromide15 i n  

d r y  T I P  a f forded  t h e  a n t i c i p a t e d  1-vinyl-1-hydroxy-4,lO-bisthia-1,2,3,4,9.10- 

hexahydrophenanthrene (V) as a t h i c k  gum i n  90% y i e l d ;  ir(CHC13) 3590-3100 

(b road ,  bonded OH), 1640  ( t r i s u b s t i t u t e d  C=C), 1590,  1490,  1450 (a romat ic  

C = C ) .  l L O O  and 920 cm-I ( v i n y l i c  ending) ;  6 (CDC13) 2.5-3.9 (m,5H, wethylenes 

a t  C2  and C and hydroxyl  p r o t o n ) ,  3.75 (s,2H, methylene a t  C g j  , 4.6-6 (m,3H, 
3 

v i n y l i c j  . 7-7.7 (m,4H,aromaticl.  

I n  view of i t s  extreme i n s t a b i l i t y  a t  room t empera tu re ,  t h e  a l l y 1  a l coho l  

(V) was conver ted  i n t o  t h e  more s t a b l e  i so th iu ron iumace t a t e  ( V I )  by t r e a t i n g  

(V) w i th  t h i o u r e a  and g l a c i a l  a c e t i c  a c i d  accord ing  t o  t h e  procedure d e s c r i b e d  

by '.Vendler and coworkers.16 Thus t h e  d e s i r e d  4.10-bisthia-1,2,3,4.9,10- 

hexahydrophenan th rPny l idenee thy l i so th iu ron iace ta t e  (VI)  was i s o l a t e d  as a 

w h i t e  amorphous s o l i d ,  m.p.138-140°c, i n  60% y i e l d ;  i r ( W r )  3240 (NH2 s t r e t c h ) ,  

1645  ( o l e f i n i c  C=C), 1580,  1500,  1470 and 1440 cm-I ( a roma t i c  C=C); mass 

peaks a t  m/z 278 (20%),  m/z 245 (63%). and m/z 217 (4%). 

Condensation o f  t h e  i so th iu ron iumace t a t e  (YI) wi th  2-methylcyclopentane- 

1.3-dione i n  a two phase system (water  and e t h e r )  a t  room tempera ture  gave t h e  
0 expec ted  8.14-secoateroid (711) as brownish ye l l ow  f l a k e s ,  m.p.110-112 C ,  i n  

95% y i e l d ;  ir(CHC13) 1750  and 1725 ( c h a r a c t e r i s t i c  of 2 .2 -d i subs t i t u t ed  1 7  

cyc lopentanedione  mo ie ty ) ,  1620 ( t r i s u b s t i t u t e d  o l e f i n i c  C = C ) ,  1480,  1450,  

1 4 1 0  cm-I ( a roma t i c  C=C); 6 1.15 (s,3H,c18-methyl) 2.55 (d,2H, methylene a t  

C12), 2.7 (s ,4H, methylenes a t  C15 and C16). 2.7-3.2 (m,4H, methylenes C7 

and C8), 3.7 (s,ZH, methylene a t  C2) ,  6.05 ( t , l H ,  o l e f i n i c  pro ton  a t  Cll), 

7.1-7.9 (m,4H, a romat ic  p ro tons ) ;  M+' at m/z 356 (33%).  m/z 245 (100%). 

Cyclodehydrat ion of 8 .14-secos tero id  (VI I )  wi th  methanol-hydrochloric  

a c i d  a t  room tempera ture  y i e l d e d  t h e  p e n t a c y c l i c s t e r o i d  ( I )  a s  a yel low 

s o l i d ,  m.p .179-180~~,  i n  75% y i e l d ;  ir(CHC13) 1735 (C=O a t  C17), 1650 

( t r i s u b s t i t u t e d  G C ) ,  1500,  1480,  1420 (a romat ic  G C )  and 840 cm-l ((out of 

p l ane  bending o f  t h e  o l e f i n i c  C-H); 6 (CDC13) 1.15 (s,3H,C18-methyl), 



1.5-3.75 (m,methylen6s a t  C.,.Cl1,Cl2, and C16). 3.8 (s,2H, mathylene a t  C2) ,  

5.95 ( t , l l i ,  o l e f i n i c  pro ton  a t  C ) ,  7.1-7.8 (m,4H, a roma t i c ) ;  M+' at 1 5  
m / 5  738 (100%). m/z 310 (42%).  The pro tons  a t  C7 i n d i c a t e d  a l o n g  range 18 

c o u p l i n ~  wi th  t h e  pro tons  a t  Cll (z ig-eag coupl ing)  and hence a complex 

m u l t i p l e t  appeared i n s t e a d  of a  s i n g l e t  i n  t h e  r eg ion  1.5 t o  3.75 a s  s t a t e d  

above. A l l  unknown compounds r epo r t ed  h e r e i n  gave t h e  expec ted  micro- 

a n a l y t i c a l  r e s u l t s .  
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