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A quant i tat ive  preparat ion  o f  b i s o x a t h i o l a n e  from 
9 ,12-dioxo- trans-10-octadecenoic  acid i s  d i s c u s s e d .  
The reagent s  used  are f l -mercaptoethanol  and BF 3- 
e thera te  in ace t ic  acid. The s tructure  o f  the  product  
w a s  e s t a b l i s h e d  wi th  the  he lp  o f  e l e m e n t a l  analys i s ,  
infrared,  nuc lear  m a g n e t i c  r e s o n a n c e  and m a s s  spec-  
t roscopy  data. 

KEY WORDS: BF3-etherate, bisoxathiolane, condensation 
reaction, dioxoene fatty acid, fl-mercaptoethanol. 

The i m p o r t a n c e  of  t he  syn thes i s  of  o x a t h i o l a n e s  has  been  
e m p h a s i z e d  in r e c e n t  t imes  by the  w i d e s p r e a d  use of  
t he se  c o m p o u n d s  in p h a r m a c e u t i c s  (1)  a n d  in n e o p l a s t i c  
t h e r a p y  (2). These  also have  been  ident i f ied  as  r a d i o  
p r o t e c t a n t s  (3)  a n d  fungic ides  (4). As a p a r t  of  o u r  
p r o j ec t  to p r e p a r e  new fa t t y  he t e rocyc l e s  of  poss ib le  
i n d u s t r i a l  u t i l iza t ion ,  we have  t r e a t e d  9 , 1 2 - d i o x o - t r a n s -  
10 -oc tadeceno ic  ac id  (I)  wi th  13 m e r c a p t o e t h a n o l  a n d  
f resh ly  dis t i l led  BF3 e t h e r a t e  wi th  a view to achieve  long 
cha in  b i s o x a t h i o l a n e  (Scheme  1). In a p rev ious  p a p e r  (5)  
we have  desc r ibed  the  f o r m a t i o n  of  a long cha in  mono-  
oxa th io l ane .  
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EXPERIMENTAL PROCEDURES 

Methods. Methods  we re  as  in p rev ious  pub l i c a t i ons  (5,6). 
C o m p o u n d  (I)  was  o b a t i n e d  f rom the  m e t h o d  of  A b b o t  et 
al. (7). 

Reaction of 9,12-dioxo4rans-10-octadecenoic acid (I) 
with fi-mercaptoethanol and BF3-ethera~. A so lu t ion  of  I 
(1M), f l - m e r c a p t o e t h a n o l  (10M) a n d  f resh ly  d is t i l led  BF 3- 
e t h e r a t e  (3M) in ace t ic  ac id  was  f i rs t  s t i r r e d  a t  r o o m  
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t e m p e r a t u r e  for  15 hr. The  r e a c t i o n  m i x t u r e  was  t h e n  
h e a t e d  a t  60~ for  10 h r  to c o m p l e t e  t he  reac t ion .  
P rogress  of  t he  r e a c t i o n  was  m o n i t o r e d  by  t h in - l aye r  
c h r o m a t o g r a p h y  (TLC), wh ich  i n d i c a t e d  the  f o r m a t i o n  of  
i somer ic  p r o d u c t .  Co lumn c h r o m a t o g r a p h i c  pu r i f i ca t i on  
( b e n z e n e / e t h e r ,  96:4, v / v )  of  t he  dense  r e a c t i o n  m i x t u r e  
gave II (yield  98%) as  an  oil. Analys is :  (Found :  C, 56.66; H, 
8.40; S, 17.39%; r equ i r e s  for  C26H4606S3: C, 56.69; H, 8.41; S, 
17.46%). IR (nujol ) :  3430 (COOH), 1740 (OCOCH3), 1710 
(COOH), 1440 (S-CH2 d e f o r m a t i o n ) ,  1265 ( a c e t a t e ) ,  1240 
(S CH2 wagging) ,  1180 (C-O), 1025 cm -1 ( o x a t h i o l a n e  
ring).  NMR (CC14) : 0 4.39 - 3.90 br, In (6H, 4H ~ to  oxygen  
in bo th  r ings  a n d  S CH2-CH2-OCOH3) , 3.0-2.50 br, m (7H, 
4H a to su l fur  in bo th  rings,  -CH-S-CHe-), 2.7 in (2H,-CtI 2- 
COOH), 2.0 s(3H, -OCOCH3) , 1.78 m(6H, p r o t o n s  (~ to bo th  
r ings)  a n d  8.50 br, s (1H, -COOH, D20 e x c h a n g e a b l e ) .  
Mass: M. + 550. 

RESULTS AND DISCUSSION 

We have  r e p o r t e d  p rev ious ly  t he  p r e p a r a t i o n  of  f a t t y  
ac ids  posses s ing  o x a t h i o l a n e  a n d  t h i o e t h e r  func t iona l i -  
t ies (5,8). Now we r e p o r t  a c o n d e n s a t i o n  r e a c t i o n  of  9,12- 
dioxo-trans-lO-octadecenoic acid  ( I )  wi th  fi m e r c a p t o -  
e t h a n o l  a n d  f resh ly  dis t i l led  BF3-e the ra te  in 1:10:3 ra t io .  
The d e n s e  r e a c t i o n  m a s s  a f fo rded  a single p r o d u c t  on 
co lumn  c h r o m a t o g r a p h i c  pur i f ica t ion .  

The c o m p o u n d  (I I )  was  ana lyzed  for  C2(~H4606S 3. The 
i n f r a r e d  (IR) s p e c t r u m  h a d  no t  shown  a b a n d  for  i so la ted  
ke tone  in t he  region  of  1720 cm ~, wh ich  i n d i c a t e d  the  
f o r m a t i o n  of  o x a t h i o l a n e  r ing a t  bo th  C9 a n d  C12 ca rbon-  
yls. Two o t h e r  s igni f icant  b a n d s  in t he  c a r b o n y l  region 
we re  obsel~ced a t  1740 (OCOCH:~) a n d  1710 (COOH). 
B a n d s  a s s o c i a t e d  wi th  o x a t h i o l a n e s  were  i l l u s t r a t e d  a t  
1440 (S-CH2 d e f o r m a t i o n ) ,  1180 (C-O) a n d  1025 (oxa th i -  
o lane  r ing) .  Two s t r u c t u r e - r e v e a l i n g  b r o a d  m u l t i p l e t s  in 
t he  n u c l e a r  m a g n e t i c  r e s o n a n c e  (NMR) s p e c t r u m  a t  0 
4.39 - 3.9 (6HI a n d  3.0 - 2.5 (7HI, were  a s s igned  to  the  
p r o t o n s  a to oxygen  a n d  su l fur  in t he  molecule .  An 
equa l ly  i m p o r t a n t  m u l t i p l e t  was  d i sp l ayed  a t  O 1.78 (6H, 
p r o t o n s  a to bo th  r ings) .  A mu l t i p l e t  a t  0 2.7 was  as s igned  
to  two p r o t o n s  a to  ac id  carbonyl .  A s inglet  a t  0 2.0 was  
obse rved  for  t h r e e  a c e t a t e  p ro tons .  These  va lues  s u p p o r t -  
ed  t he  f o r m u l a  as  9 , 1 2 - b i s o x a t h i o l a n e - 1 0 ( l l ) - ( S - f i -  
m e r c a p t o e t h y l a c e t a t e ) o c t a d e c a n o i c  ac id  (II) .  Mass spec-  
t r u m  was  m o r e  in fo rma t ive  to con f i rm  t h e  bis n a t u r e  of  
th is  s t r u c t u r e  by showing  a m o l e c u l a r  ion a t  m/z  550 (Fig. 
1). a -Cleavage  p r o d u c e d  m a s s  ions  a t  173, 465 a n d  231, 
407, wh ich  c o n f i r m e d  the  loca t ion  of  two  o x a t h i o l a n e  
rings, one  each  a t  C9 a n d  C12. Mass ions a t  303 a n d  245 
c o n f i r m e d  the  p r e s e n c e  of  t h i o e t h e r  on bo th  of  t he  
olefinic c a r b o n s  (Sc he me  2). 
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FIG 1. Mass  spee t rum of  II. 
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