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2 , 7 - D i s u b s t i t u t e d  4 - o c t e n e - l , 8 - d i o i c  a c i d s  a r e  f o r m e d  by hea t ing  the 7 - l a c t o n e s  of 2 ,7 -  
d i s u b s t i t u t e d  4 - h y d r o x y o c t a n e - l , 8 - d i o i c  a c i d s  to 250~ The b r o m i n a t i o n  of t h e s e  u n s a t -  
u r a t e d  d i c a r b o x y i i c  a c i d s  g i v e s  7 , 7 ' - d i l a c t o n e s  of 2 , 7 - d i s u b s t i t u t e d  4 , 5 - d i h y d r o x y o c t a n e -  
1 , 8 - d i o i c  a c i d s .  

Th i s  p a p e r  i s  devo t ed  to the  s y n t h e s i s  of new m o n o -  and d i l a c t o n e s  on the b a s i s  of 2 , 7 - d i s u b s t i t u t e d  
4 - o c t e n e -  1 , 8 - d i o i c  a c i d s  (I), L a c t o n e s  wi th  th is  s o r t  of s t r u c t u r e  have r e c e i v e d  v e r y  m e a g e r  s tudy [1, 2]. 
S t a r t i n g  a c i d s  I (Tab le  1) w e r e  ob ta ined  a s  in [3, 4] by the  a l k a l i n e  h y d r o l y s i s  of the  t e t r a e t h y l  e s t e r s  of 
1 , 6 - d i s u b s t i t u t e d  3 - h e x e n e - l , l , 6 , 6 - t e t r a c a r b o x y l i c  a c i d s  wi th  s u b s e q u e n t  d e c a r b o x y l a t i o n  of the  f r e e  a c i d s .  
The  7 , 5 - u n s a t u r a t e d  a c i d s  a r e  a l r e a d y  p a r t i a l l y  c y c l i z e d  dur ing  t h e i r  p r e p a r a t i o n  to f o r m  the 7 -1ac tones  
of 2 , 7 - d i s u b s t i t u t e d  4 - h y d r o x y o c t a n e - 1 , 8 - d i o i c  a c i d s  (II). T h e s e  l a c t o n e s  w e r e  s y n t h e s i z e d  in h i g h e r y i e l d s  
by the d e c a r b o x y l a t i o n  of I a t  250-260~ and a l s o  by hea t ing  t h e m  in the  p r e s e n c e  of c a t a l y t i c  a moun t s  of 
s u l f u r i c  a c i d  (Tab le  2). The  s t r u c t u r e s  of the  l a c t o n e s  (R =C4H 9 in the  c a s e  of II) w e r e  c o n f i r m e d  by the 
IR s p e c t r a ,  in w h i c h  bands  w e r e  o b s e r v e d  a t  1710 and 1760 c m  -1 ( v i b r a t i o n s  of the c a r b o n y l  g r o u p s  in the  
a c i d s  and 7 -1ac tones )  and  a t  3100-3300 cm-1 (OH in a c i d s ) .  
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Unsaturated acids I are brominated in CCI 4 to give y,y'-dilactones of 2,7-d~substituted 4,5-dihydroxy- 

octane-l,8-dioic acids (III) (Table 3).. There is a band at 1760 cm -I in the IR spectrum of dilactone III (R 

iso-CsHll) , which confirms its lactone structure. 

EXP E RIM ENTA L 

2 , 7 - D i s u b s t i t u t e d  4 - O c t e n e - l , 8 - d i o i c  A c i d s  ( Ia -h ) .  W i t h  cont inuous  s t i r r i n g ,  0.2 mo le  of the  t e t r a -  
e thy l  e s t e r  of t h e  1 , 6 - d i s u b s t i t u t e d  3 - h e x e n e -  1 , 1 , 6 , 6 - t e t r a c a r b o x y l i c  a c i d  was  a d d e d  to a hot so lu t ion  of 
50 g of s o d i u m  h y d r o x i d e  in 50 ml  of w a t e r ,  and  the  r e a c t i o n  m i x t u r e  was  hea t ed  on a w a t e r  ba th  fo r  6 h. 
The  r e s u l t i n g  v i s c o u s  m a s s  w a s  d i s s o l v e d  in the  s m a l l e s t  p o s s i b l e  a m o u n t  of w a t e r ,  and the so lu t ion  was  
e x t r a c t e d  wi th  e t h e r  and a c i d i f i e d  wi th  h y d r o c h l o r i c  ac id .  The  oi ly l a y e r  was  s e p a r a t e d  f r o m  the aqueous  
l a y e r ,  and  the l a t t e r  was  e x t r a c t e d  wi th  e t h e r .  The  e t h e r  e x t r a c t s  w e r e  a d d e d  to the  bulk  of the p r o d u c t ,  
and  the m i x t u r e  was  d r i e d  w i th  a n h y d r o u s  m a g n e s i u m  s u l f a t e .  The  e t h e r  w a s  r e m o v e d  by d i s t i l l a t i o n ,  and  
the r e s i d u e  w a s  h e a t e d  a t  170-200 ~ and ~ 100 ram.  The resu l th~g  v i s c o u s  m a s s  was  f r a c t i o n a t e d  in vacuo .  
In m o s t  c a s e s ,  the  d i s t i l l a t e  b e g a n  to c r y s t a l l i z e  i m m e d i a t e l y .  The  s o l i d  a c i d s  w e r e  r e c r y s t a l l i z e d  f r o m  
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T A B L E  3. 
dioic Ac ids  

C O I T 1  - 

pound R 

IIIb C2Hs 
IIId n-C4Ho 
l l le  i-C4H9 
llIg i-C~Hn 

*On heat ing.  

7 , 7 ' -D i l a c t ones  of 2 , 7 - D i a l k y l - 4 , 5 - d i h y d r o x y o c t a n e - 1 , 8 -  

bp, ~ 
(ram) 

201--203 (3) 
226--227 (1) 
229--230 (I) 
236--240 (2) 

rap, Empirica l 
"C formula J 

124 C12HI804 
107 C16H2~O4 
134 C16H260 ~ 
135 CmH3oO4 

Found 

o/~ icqui v. 
C, H, ~ ~t.. 

63,5 8,3 111 
68,6 9,9 138 
68,3 9,3 143 
69,9 10,3 156 

Calc. i"  
% ~*. 

63,7 8,0 / 113 69 
68,1 9,2 / 141 87 
68,1 9,2 141 73 
69,7 9,7 156 75 

hexane (Table 1). They w e r e  e h r o m a t o g r a p h e d  in a b e n z e n e - c a r b o n  t e t r a c h l o r i d e -  e t h a n o l -  ace t ic  ac id  
s y s t e m  (4 �9 4 : 2 : 1.5). The l iquid (10-12%) r e m a i n i n g  a f te r  s epa ra t ion  of the c r y s t a l s  was  f r ac t iona ted  r e -  
peatedly  to g ive  7-1ac tones  I Ib -e ,  g (Table 2). 

7 - L a c t o n e s  of 2 ,7 -Di subs t i t u t ed  4 - H y d r o x y o c t a n e - l , 8 - d i o i c  Acids  (II). A) The hydro lys i s  of the t e t r a -  
ethyl  e s t e r  of the 1 ,6 -d i subs t i tu ted  3 - h e x e n e - l , l , 6 , 6 - t e t r a c a r b o x y l i c  ac id  and the workup of the hyd ro ly s i s  
p r o d u c t w e r e  s i m i l a r  to the methods  d e s c r i b e d  above.  The ac id  r e m a i n i n g  a f te r  r e m o v a l  of the e the r  was  
d e c a r b o x y ! a t e d  in vacuo  (~ 100 mm) at 250-260 ~ Vacuum f rac t iona t ion  gave l ac tones  II, the physica l  con -  
s tan ts  of wh ich  w e r e  in a g r e e m e n t  with those  of the compounds  obta ined above.  

B) A mix tu re  of  0.02 mole  of ac ids  Ib, d, e and 5 ml of 70% su l fu r ic  ac id  was  heated  with v igo rous  
s t i r r i n g  for  1 h at  a t e m p e r a t u r e  that  was  5-10 ~ above the mel t ing  point of the s t a r t i ng  acid.  The mix tu re  
was  cooled  and ne u t r a l i z e d  with p o t a s s i u m  c a r b o n a t e  solut ion to give a s l ight ly ac id ic  mix tu re .  The c y -  
c l i za t ion  p roduc t  was  e x t r a c t e d  with e the r ,  and the e the r  ex t r ac t  was  d r ied  with anhydrous  m a g n e s i u m  su l -  
fa te .  The e the r  was  r e m o v e d  by dis t i l la t ion,  and the r e s idue  was  f r ac t iona t ed  in vaeuo.  The pur i ty  of the 
l ac tones  was  v e r i f i e d  by c h r o m a t o g r a p h y  on a thin l a y e r  of ac t iv i ty  II  a luminum oxide in a b e n z e n e - m e t h -  
a n o l - a c e t i c  ac id  s y s t e m  (3 : 1 : 0.5). 

7 , 7 ' - D i l a c t o n e s  of 2 ,7 -Disubs t i tu t ed  4 , 5 - D i h y d r o x y o c t a n e - l , 8 - d i o i c  Acids  (III) (Table 3). A solut ion 
of 0.035 mole  of b rom i ne  in 25 ml of ca rbon  t e t r a c h l o r i d e  was  added dropwise  at - 10 to - 5 ~ to a solut ion 
of 0.02 mole  of ac id  I in 25 ml  of ca rbon  t e t r a c b l o r i d e ,  and the mix tu re  was  a l lowed to s tand overn ight .  The 
e x c e s s  b r o m i n e  was  b a c k - t i t r a t e d  with sod ium th iosul fa te  solution,  the oily l a y e r  was  s e p a r a t e d  f r o m  the 
aqueous  l a y e r ,  and the l a t t e r  was  ex t r ac t ed  with e the r .  The o ther  e x t r a c t s  w e r e  added to the o rgan ic  l a y e r ,  
and the mix tu r e  was  d r i ed  wi th  anhydrous  sod ium sulfate .  The so lvents  w e r e  r e m o v e d ,  and the r e s idue  
was  d is t i l led  at r e d u c e d  p r e s s u r e .  The pur i ty  of the d i lac tones  was  ve r i f i ed  on a thin, loose  l a y e r  of a c -  
t ivi ty II  a l u m i n u m  oxide in a b e n z e n e - a c e t o n e - e t h a n o l  s y s t e m  (50 : 17:  1) with deve lopment  of the c h r o -  
m a t o g r a m s  wi th  iodine.  
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