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The t i t l e  compound i s  a m e t a b o l l t e  of  HEOD ( d i e l d r i n )  ~ in  numnals,  

1 
i n s e c t s  and microorganisms ( f o r  r ev iew,  see  Brooks ) .  I t  was f i r s t  

2 prepared  by Ror t e  and Arent  i n  1965 . The i r  method invo lved  r e f l u x l n g  

HEOD in  4OZ aqueous me thano l i c  s u l p h u r i c  ac id  fo r  17 h, and s e p a r a t i o n  

of  the  product  from by-p roduc t s  (8OZ) by e x t e n s i v e  chromatography.  

We r e p o r t  he re  a q u i c k e r ,  a l t e r n a t i v e  r o u t e  to  t h i s  compound from 

ItEOD which r e q u i r e s  no chromatography,  and g ive s  a y i e l d  of  2OZ 

of r e c r y s t a U i z e d ,  a n a l y t i c a l l y  pure m a t e r i a l .  

The s y s t e m a t i c  name f o r  t h i s  compound, which compl ies  wi th  

3 the  s u g g e s t i o n s  of  Benson concern ing  t h e  nomencla ture  o f  o rgano-  

c h l o r i n e  c y c l o d i e n e  p e s t i c i d e s ,  i s  1 , 8 . 9 , 1 0 , 1 1 , 1 1 - h e x a c h l o r o - 4 , 5 - t r a n s -  

d i h y d r o x y - 2 , 3 -  7 , 6 - e n d o - 2 , 1 -  7 , 8 - e x o -  t e t r a c y c  1 o [ 6 . 2 . 1 . 1 3 , 6  • 02 . 7] dodec-  

9-ene (see ll). 

D i e l d r i n  c o n t a i n s  not  l e s s  than 85Z of t he  compound, 1 ,8m9,10 ,11 ,11-  

3 ,6  h e x a c h l o r o - 4 , 5 - e x o - e p o x y - 2 . 3 - 7 . 6 - e u d o - 2 , 1 - 7 , 8 - e x o - t e t  r a c y c l o  [ 6 . 2 . 1 . 1  . 

0 2 m 7] dodec-9-ene  (HEOD). 
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Exper imenta l  

Mel t ing  p o i n t s  were de t e rmined  on a h o t - s t a g e  m i c r o s c o p e ,  and 

a re  c o r r e c t e d .  I n f r a r e d  s p e c t r a  were r eco rded  as mul l s  ( n u j o l )  

or  s o l u t i o n s  (CC14) on a Pe rk in  Elmer 137 s p e c t r o p h o t o m e t e r .  NNR 

s p e c t r a  were r e c o r d e d  on a Var ian  HA-1OOspectrometer u s i n g  t e t r a -  

m e t h y l s i l a n e  as i n t e r n a l  s t a n d a r d .  Chemical s h i f t s  a re  r e p o r t e d  

in  o r d e r  of i n c r e a s i n g  T, w i t h  l u l t l p l i c i t l e s :  s = s i n g l e t ,  d = 

d o u b l e t ,  t = t r i p l e t ,  b . s  = broad s i n g l e t ,  b . d  - broad d o u b l e t  and 

m = m u l t l p l e t .  Mass s p e c t r a  were de te rmined  on an AEI-HS9 s p e c t r o m e t e r .  

T h i n - l a y e r  p l a t e s  ( K i e s e 1 8 e l ,  e~xMerek) were deve loped  wi th  sys tem 

A: C h l o r o f o r m / a c e t i c  a c i d  ( 9 : 1 ) ,  or  sys tem B: b e n z e n e / e t h y l  a c e t a t e  

( 9 : 1 ) .  For t he  d e t e c t i o n  of  s p o t s ,  p l a t e s  were l i g h t l y  sprayed  wi th  

a f r e s h l y - m a d e  O.SZ s o l u t i o n  of  s i l v e r  n i t r a t e  i n  w a t e r / 2 - p h e n o x y e t h a n o l /  

ace tone  (1:2:37), and then  exposed to  uv l i g h t  f o r  a few m i n u t e s .  

C h l o r i n e - c o n t a i n l n g  compounds gave b l ack  s p o t s  on a grey background.  

G a s - l l q u i d  ch romatograph ic  a n a l y s i s  was c a r r i e d  out  on a Pye 

104 gas chromatograph equipped  wi th  an e l e c t r o n  c a p t u r e  d e t e c t o r ,  

u s i n  8 a g l a s s  column (1 .5  m x 6 m m) c o n t a i n i n g  3X SE30 on Gas Chrom 

Q, w i th  n i t r o g e n  as c a r r i e r  gas ( f low - 120ml  m i n ' l ) .  The column 

and d e t e c t o r  t e m p e r a t u r e s  were r e s p e c t i v e l y  190 ° and 290 ° . 

S o l v e n t s  and r e a g e n t s  were of  ~ - a l y t i c a l  g rade .  

A c e t o l y s l s  o f  HEOD ( I )  

Ref lux  5 g HEOD (>99Z) i n  a m ix t u r e  of  4Oml a c e t i c  a c i d ,  2 

ml H20 , and 2 ml c.H2SO 4 f o r  I h .  Add 40 ml a c e t i c  anhydr ide ,  and 

r e f l u x  f o r  1 h .  Pour t h e  coo led  r e a c t i o n  mi x t u r e  i n t o  1OOml hexane ,  

and i s o l a t e  t he  upper  l a y e r .  R e - e x t r a c t  t he  lower l a y e r  w i th  hexane 
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(2 x lOOml) and wash the combined hexane e x t r a c t s  with water (4 

x I00 ml).  Dry the so lu t i on  over Na2SO 4 and evaporate the hexane 

in vacuo. 

Dissolve the crude product (4.59 g) in lOOml hot methanol and 

then d i s t i l  o f f  50 ml methanol. Set as ide for  16 h. F i l t e r  o f f  the 

c r y s t a l s  (2.3 g),  and r e c r y s t a l l l z e  from 50 ml methanol to y i e ld  

1.9 g (30%) of pure t r a n s - 4 , 5 - d i a c e t o x y - 4 , 5 - d i h y d r o a l d r i n ,  m.p. 159-161 ° ,  

(Found:C, 39.9; H, 2.9%. Calc. for  C16H1404C16: C, 39.78; H, 2.92%); 

v(nujol) = 1742, 1736, 1597, 1250 cm-l; T(CDCI 3) = 5.16 (5-CH, b.d, 

J ~ 4 Hz), 5.61 (4-CH, b.s), 6.88 (7-CH, d, J8Hz), 7.19 (2-CH, d, 

J8Hz), 7.25 (3-CH, b .d ,  J ~ 4Hz), 7.51 (6-CH, b . s ) ,  7.87 (CH3CO) , 

7.92 (CH3CO) , 8.46 (12-CH2, b.s); tic Rf O.71 (A), 0.40 (B) (l~OD: 

Rf 0.73 (A), 0.48 (B)); glc Rt, 12.15 min, (HEOD: Rt, 3.75 min); 

mass spectrum, m/e 480(M+). 445. 437, 403. 395. 385, 325, 300, 235. 

167. 107. 79, 43(100Z). 

Sapon i f l ca t ion  

Reflux 1.9 g of the d i a c e t a t e  in 50 ml 90% metha~olic 1M KOH 

for  0.5 h. Cool and d i l u t e  with 200 ml i ce -wa te r .  Ext rac t  with 3 

x 1OO ml d i e thy l  e the r ,  and wash the combined e x t r a c t s  with 50 ml 

IN H2SO4, and 50 ml water .  Dry the e x t r a c t  over Na2SO 4. Evaporate 

the so lvent  and d i s so lve  the res idue  in  IO ml methanol. Add decolour -  

i z lng  charcoal ,  b o i l ,  f i l t e r ,  and evaporate to a c l e a r  gum. C r y s t a l l i z e  ~ 

and r e c r y s t a l l i z e  from CH2C12/hexane to y i e ld  1.2 g of pure t r a n s - 4 , 5 -  

d ihydroxy-4 ,5-d lhydroa ldr ln ,  ( I I )  m.p. 134-136 ° ,  (Foundz C, 36.1; 

H, 2.5%. Calc fo r  C12H1oO2C16~ C, 36.12; H, 2.5%); v (CC14) = 3610 cm -1 ,  
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- 3225, 1600 cm-1; T (CDCl 3) - 6.14 (5-CH, b.d, J ~ 4.5 V(nujol) 

Hz), 6.63 (4-CH, b.s) ,  6.69 (7-CH, d, J8Hz), 7.23 (A,5-COH,s), 7.37( 

(2-CH, d, J8Hz), 7.51 (3-Clt, b.d ,  J4.5Hz), 7.71 (6-CH, b .s) ,  8.52 

(12-CH2, b.s) ;  t l c  Rf 0.26(A), 0.025(B); mass spectrum, m/e 396(H+), 

361, 325, 300, 125, 107, 85, 83, 79, 67(100Z). 

DISCUSSION 

The method we have employed for the iuproved prepara t ion  of t r ans -4 ,  

5-dihydroxy-4.5-dihydroaldr in  i s  a th ree-s tep  sequence involv ing  

( i )  sulphur ic  ac ld-ca ta lyzed  ace to lys i s  of HEOD ( l )  in  aqueous ace t ic  

acid at 110-115 ° ,  ( i i )  a ce ty l a t i on  o£ the crude product to give the 

d iace ta te  of the required d i o l .  and ( i i i )  s apon i f i ca t i on  of the pur-  

i f i e d  d iace ta te  to the d io l  ( I I ) .  

CI 1. Acetolylb (H2SO 4 ) 
2. Acetylation 
3. Saponification 

HH~ 
OH 

CI 

II 

Fig 1 
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We were gu ided  i n  our  c h o i c e  of  c o n d i t i o n s  by some p r e v i o u s  

r e p o r t s  of  a c i d  t r e a t m e n t  of  HEOD. A 7OZ y i e l d  of  ~ -b romohydr ln  was 

4 o b t a i n e d  ~ t h  HBr i n  d r y  d l o x a n  , and an u n r e c o r d e d  y l e l d  of  t h e  

c o r r e s p o n d i n g  b r o m o a c e t a t e  w i t h  H B r / a c e t i c  a c i d / a c e t l c  a n h y d r i d e  5 • 

BF 3 i n  benzene  c o n v e r t e d  HEOD i n t o  an  i s o m e r i c  k e t o n e .  4 - k e t o - 4 . 5 - d i h y d r o -  

6 
a l d r i n  . R e a c t i o n  w i t h  H2SO4/ace t ic  a n h y d r i d e  y l e l d e d  t h e  o r t h o a c e t a t e  

o f  t h e  same k e t o n e  7,8 c i s - 4 , 5 - d i a c e t o x y - 4 , 5 - d l h y d r o a l d r i n  9 P I 

and two n o v e l  s k e l e t a l  r e a r r a n g e m e n t  p r o d u c t s  (a m o n o a c e t a t e  and 

10 
a d i a c e t a t e )  of  p a r t l y  d e t e r m i n e d  s t r u c t u r e s  ; i n t e r e s t l n g l y  no 

IO 
t r a n s - 4 , 5 - d l a c e t o x y - 4 , 5 - d i h y d r o a l d r l n  was found . We t h u s  c o n s i d e r e d  

t h a t  a c e t o l y s i s  i n  n e a t  a c e t i c  a c id  migh t  f a v o u r  t h e  f o r m a t i o n  of  

u n d e s i r e d  r e a r r a n g e m e n t  p r o d u c t s .  In  t h e  e v e n t ,  t h e  c h o i c e  of  a c e t i c  

a c i d / w a t e r  (2Ozl)  p roved  to  be a f e l i c i t o u s  one ,  f o r  w i t h  a r e a c t i o n  

t e m p e r a t u r e  50-60 ° h i g h e r  t h a n  t h a t  a t t a i n e d  by Kor te  and Aren t  comple te  

solvolysls of HEOD was effected within 1.5 h, and after in sltu 

acetylatlon of the solvolysis mixture with acetic anhydride the diacetate 

of the required trans-diol was formed in 58Z yleld. Two fractional 

crystallizations from methanol yielded the pure diacetate, which 

had m.p. 159-161°, in agreement with the value (161 °) cited by Korte 

11 
and Kochen . Saponification of the trans-diacetate was quantitative, 

and trane-4,5-dlhydroxy-4,5-dihydroaldrln, m.p. 134-136°, was obtained 

pure  a f t e r  one r e c r y s t a l l i z a t i o n  i n  20Z o v e r a l l  y i e l d .  F u l l  p h y s i c a l  

d a t a  (mass spec t rum,  J r ,  emr and t i c ) ,  w i t h  a s s i g n m e n t s  as a p p r o -  

p r i a t e ,  a r e  r e c o r d e d  i n  t he  e x p e r i m e n t a l  s e c t i o n  f o r  b o t h  t h e s e  compounds. 
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