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PREPARATION OF HOMOMIRISTICINIC A C I D  

t . Y . M o l t r a s i o  and D .Giacope l lo*  

Depar t amen to  d e  Qufmica  O r g h i c a  
F a c u l t a d  d e  C i e n c i a s  E x a c t a s ,  y Natura les  

Ciudad U n i v e r s i t a r i a ,  Buenos Aires,  A r g e n t i n a  

and 

M.J.Vernengo 

Institute N a c i o n a l  d e  F a r m a c o l o g f a  y B r o m a t o l o g f a ,  
C a s e r o s  2161, Buenos Ai res ,  A r g e n t i n a  

I I1  
O C H 3  
I 

I11 

I v ,  R = O H ;  v, R = C 1 ;  V I ,  R = C N J  VII, R = COOH 

M y r i s t i c i n  ( I  ) h a s  been c o n v e r t e d  i n t o  h o r n o m y r i s t i c i n i c  

a c i d  { V I I )  by o x i d a t i o n  w i t h  p o t a s s i u m  pe rmangana te2  and  by a 

m u l t i s t e p  p r o c e d u r e  , b a s e d  on t h e  o z o n o l y s i s  o f  t h e  d o u b l e  

bond o f  11, f o l l o w e d  by oxime f o r m a t i o n  and s u b s e q u e n t  

d e h y d r a t i o n  t o  "1. However, t h e  r e p o r t e d  m e l t i n g  p o i n t s  o f  t h e  

f i n a l  p r o d u c t s  are  d i f f e r e n t ,  1278 and  lO8B r e s p e c t i v e l y .  

3 
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We w i s h  t o  r e p o r t  a m o d i f i e d  s y n t h e s i s  o f  h o m o m y r i s t i c i n i c  

a c i d  (VII )  a s  shown i n  t h e  a b o v e  s e q u e n c e  o f  r e a c t i o n s .  T h i s  

p r o c e d u r e ,  wh ich  a f f o r d e d  t h e  low m e l t i n g  p o i n t  p r o d u c t ,  

c i r c u m v e n t s  t h e  d i s a d v a n t a g e  o f  t h e  e r r a t i c  y i e l d s  i n  t h e  

o z o n o l y s i s  s t e p 3  and  r e n d e r s  l a r g e  s c a l e  s y n t h e s i s  f e a s i b l e .  

The s t a r t i n g  m a t e r i a l  ( I ) ,  o b k a i n e d  by  d i s t i l l a t i o n  o f  nutmeg 

o i l ,  c o u l d  b e  r e a d i l y  c o n v e r t e d  t o  t h e  s t a b l e  i s o m y r i s t i c i n  (11) 

by  a f a c i l e  t a u t o m e r i c  r e a r r a n g e m e n t .  Doub le  bond f i s s i o n  o f  

11 w a s  a c c o m p l i s h e d  i n  48% y i e l d ,  via h y d r o x y l a t i o n  f o l l o w e d  by  

vanadium p e n t o x i d e  ~ x i d a t i o n . ~  

t o  a l c o h o l  IV w i t h  sodium b o r o h y d r i d e  p r o c e e d e d  s m o o t h l y  i n  

n e a r l y  q u a n t i t a t i v e  y i e l d .  Treatment o f  IV w i t h  t h i o n y l  

c h l o r i d e  a f f o r d e d  t h e  c h l o r o  d e r i v a t i v e  V i n  88% y i e l d .  

The r e d u c t i o n  of a l d e h y d e  I 1 1  

The a t t e m p k e d  c o n v e r s i o n  o f  V t o  t h e  c y a n i d e  V I  by 

c o n v e n t i o n a l  me thods5  f a i l e d .  However, t r e a t m e n t  w i t h  sod ium 

c y a n i d e  i n  d i m e t h y l s u l f o x i d e  r e a d i l y  a f f o r d e d  t h e  d e s i r e d  

c y a n i d e  i n  e x c e l l e n t  y i e l d ;  i t  had  t h e  s p e c t r a l  c h a r a c t e r i s t i c s  

e x p e c t e d  f o r  VI. Basic h y d r o l y s i z  o f  VI g a v e  h o m o m y r i s t i c i n i c  

a c i d  ( V I I )  w i t h  t h e  same m e l t i n g  p o i n t  a s  t h a t  r e p o r t e d  by Hahn 

and  S c h a l e s .  3 

 EXPERIMENTAL^ 

5-Allyl-l-methoxy-2,3-methylenedioxybenzene. ( M y r i s t i c i n ) ( I ) . -  

M y r i s t i c i n  ( I )  was o b t a i n e d  by d i s t i l l a t i o n  o f  c o m m e r c i a l  

nu tmeg o i l  ( N a a r d e n )  i n  5% y i e l d ,  bp. 148-150n/15 mm, lit.7 bp. 

149 .50/15  mm, U V  237  sh (3.63), 270 (3 .221 ,  284 s h  (3.15) and  

14 
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PREPARATION OF HOMOMIRISTICINIC ACID 

317 sh nm (2.36); IR (film) 935 (OCH20) and 920 cm'l (CH:CH2); 

nmr 3.21 (2H, d,d 6H2, ArCd2), 3.78 (3H, s ,  OCH3), 5.10 (2H, m, 

C H r C H 2 ) ,  5.70 (lH, m, CHrCH2), 5.82 (2H, s, OCH20) and 6.35 ppm 

(2H, s, ArH C 

ethanol gave 2,6-dibrom0-5-methoxy-3,4-methylenedioxy-l-(2~,3~- 

dibromo)propylbenzene, mp.  127-1290 (ethanol), lit.7 mp. 1300. 

and C6).' Bromination o f  I with bromine in 2 
1 

l -Methox.~-2,3-methv lenedioxv-5-orooenvlben~ef le .  ( I sornyristicin) 

(II).- A mixture of I (50 g),sodium hydroxide (27.5 9) and ; 

ethanol (160 ml) was boiled at gentle reflux (24 hrs). After 

evaporation of the reaction mixture in vacuo, the solid residue 

wa5 dissolved in water (400 ml) and extracted with ether ( 3 x 

100 ml). The ethereal extract was dried and evaporated to 

dryness. Distillation of the residue at reduced pressure 

afforded 41 g (8346) of 11, bp. 1660/18 mm. Recrystallized 

from methanol gave wbite needles, mp. 42-440, lit.7 mp. 44-450; 

UV 218 ( 3 . 3 5 )  and 270 nm (2.95); IR (film) 930 cm-1(OCH20); 

nmr 1.90 (3H, d, 5Hz, CH3CH:CH), 3.92 (3H, S ,  OCY,), 5.97 

(2H, s, OCH20), 6.18 (lH,m, CH3CYtCH), 6.41 (lH, d, J 18 fit, 

CH3CH:C!4), 6.52 (lH, d, 

- J 1.5 Hz, Arb C6). 
gave 2,6-dibromo-5-methoxy-3,4-mdthylenedioxy-l-(lt,2~-dibromo) 

propylbentene, mp. 156-1570 (ethanol), lit.7 mp. 156B. 

1.5 Hz, Arb C2), and 6.63 (lH, d, 

Bromination of I1 with bromine in ethanol 

3-Methoxv-4.5-methvlenedioxvb~nzaldehvde (I I I .- To a mixture 

of 11 (40 g) and 6% hydrogen peroxide in 4-butyl alcohol (360 

ml), vanadium pentoxide (0.7 g)  was added. The reaction 

mixture was set aside at room temperature for 2 hrs. Initial 

1 5  
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e v o l u t i o n  o f  g a s  ( f o a m i n g )  was c o n t r o l l e d  by  e x t e r n a l  c o o l i n g .  

On s t a n d i n g ,  t h e  c o o l e d  s o l u t i o n  d e p o s i t e d  y e l l o w  c r y s t a l s ,  

w h i c h  were c o l l e c t e d .  T h e  c r u d e  p r o d u c t  was d i s s o l v e d  i n  10% 

a q u e o u s  s o d i u m  a c i d  s u l p h i t e  ( 9 0 0  ml), f i l t e r e d  a n d  t h e  f i l t r a t e  

made  a l k a l i n e  w i t h  10% s o d i u m  h y d r o x i d e .  T h e  p r e c i p i t a t e  was 

c o l l e c t e d ,  w a s h e d  w i t h  water  a n d  c r y s t a l l i z e d  f r o m  e t h a n o l  t o  

g i v e  1 8  g 448%) o f  p a l e  y e l l o w  n e e d l e s  o f  111, mp, 1 3 0 - 1 3 1 0 ,  

lit.'' mp. 130-131g; UV 215 (4 .27) ,  234 (4.13) a n d  307 nm (3.95) 

If? ( f i l m )  1680 (C:O) a n d  923 cmo1(OCH20); nmr 3.98 (3H,  s ,  

OCz3), 6.12 (2H, s, DCH20), 7.07 (1H, d ,  J 1 H t  Arb C2) ,  7.16 

( l H ,  d ,  J lHz, ArH C,) a n d  9.60 ppm (lH, s ,  LBO). 

3-Methoxv-4.5-methvlenedioxvbenzvlalcohol ( I V ) . -  S o d i u m  

b o r o h y d r i d e  was a d d e d  p o r t i o n w i s e  t o  a s o l u t i o n  of 111 (11.4 g 

i n  m e t h a n o l  ( 1 6 0  ml). T h e  m i x t u r e  w a s  b o i l e d  t o  r e f l u x  (1 h r )  

T h e  s o l v e n t  w a s  r e m o v e d  a n d  t h e  r e s i d u e  w a s  t a k e n  up  i n  a 

m i x t u r e  o f  e t h e r : w a t e r  ( 1 : l )  ( 2 0 0  m l ) .  T h e  a q u e o u s  l a y e r  was 

s e p a r a t e d  a n d  e x t r a c t e d  w i t h  e t h e r .  T h e  c o m b i n e d  e t h e r e a l  

e x t r a c t s  were w a s h e d  a n d  d r i e d .  T h e  s o l v e n t  was r e m o v e d  a t  

r e d u c e d  p r e s s u r e  t o  a f f o r d  t h e  c r u d e  a l c o h o l .  R e c r y s t a l l i -  

z a t i o n  f r o m  t o l u e n e  g a v e  10.8 g (95%)  o f  I V ,  mp. 65-66Q; UV 

237 s h  (3.621, 272(2 .99)  a n d  282 nm s h  (2 .93 ) ;  IR 3180 (QH) 

a n d  922  c m - l  (OCH20); nmr 2.33 (1H,s, O H ) ,  3.89 (3H, s ,  O C H 3 ) ,  

4.55 (2H, s,  ArCH2DH), 5.96 (2H, s, OCH20) a n d  6.54 ppm (2H, s y  

ArH C 2  a n d  C 6 ) .  

u. C a l c d .  f o r  CgH1004 : C ,  59.3; H, 5.5. 

H, 5.5%. 

Found:  C ,  59.4; 
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PREPARATION OF HOMOMIRISTICINIC ACID 

a -Ch lo ro -3 -me tho~v-4 .5 -me thv lened ioxv to luene  ( V ) . -  A s o l u t i o n  

o f  t h i o n y l  c h l o r i d e  ( 7  m l )  i n  d r y  benzene  ( 1 7  m l )  was added 

d r o p w i s e  and w i t h  s t i r r i n g  to a s o l u t i o n  o f  IV (11 g )  i n  d r y  

benzene  (110 ml) .  S t i r r i n g  was c o n t i n u e d  a t  room t e m p e r a t u r e  

f o r  1 .5  h r .  and t h e n  b o i l e d  t o  r e f l u x  f o r  1 0  m i n .  The s o l v e n t  

was e u a p o r a t e d  t o  d r y n e e s  and t h e  c r y s t a l l i n e  r e s i d u e  suspended  

i n  water (100  m l )  and e x t r a c t e d  w i t h  e t h e r .  The e t h e r e a l  

e x t r a c t s  were washed w i t h  5% aqueous  p o t a s s i u m  c a r b o n a t e ,  d r i e d  

and e v a p o r a t e d .  The c r u d e  p r o d u c t  was r e c r y s t a l l i z e d  from 

a c e t o n e  t o  g i v e  1 0  g (83%) o f  w h i t e  n e e d l e s  o f  V, mp. 82-830; 

UV 214 (4.31) ,  250 (3 .42 )  and 276 s h  nm ( 2 . 7 1 ) ;  IR 920 cm" 

(OCH20); nmr 3.36 (3H, s ,  O C H 3 ) ,  4.56 (2H, s, C H 2 C 1 ) ,  6.02 

(ZH, s, OCH20) and 6.69 ppm ( Z H ,  s, ArA C 2  and C 6 ) .  

&&. C a l c d .  f o r  CgHgC103 i C ,  53.9; H ,  4.5; C 1 ,  17.7. 

C,53.9; H, 4.8; C1, 17.7%. 

Found: 

(3-Methoxv-4.5-methvlenedioxv)phenvlacetonitrile. (VI * -  A 

s o l u t i o n  of V (11 9) i n  DMSO (50  m l )  was added w i t h  s t i r r i n g  

to a s o l u t i o n  o f  sodium c y a n i d e  (4.9 9) i n  DMSO (200  m l ) ;  

s t i r r i n g  was c o n t i n u e d  f o r  6 - h r s .  The m i x t u r e  was poured  i n t o  

water (600 m l )  and t h e  p r e c i p i t a t e  c o l l e c t e d .  The c r u d e  

p r o d u c t ,  c r y s t a l l i z e d  f rom methano l ,  gave  9.3 g (97%) o f  V I ,  

mp. 89-900, lit? mp. 900; UV 212 (4.331,  233 sh (3.681, 286 

(3.03)  and 307 nm ( 3 . 1 5 ) ;  IR 2215 ( C N )  and 923 cm" (OCH20); 

nmr 3.72 (2H, s, ArCd2CN), 3.94 (3H, s, OCH3), 6.02 ( Z H ,  s, 

OCHzO) and 6.55 ppm (ZH, s, A r l  , C 2  and C6). 
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~ 5 - C ~ e t h o x ~ ~ - 4 . 5 - n e t h v l e n e d i o x v ) u h e n v l a c e t i c  a c i d . ( H o r n o n i r i s t i c i -  

n i c  a c i d )  (VII1.- A m i x t u r e  o f  VI (5 g ) ,  sodium h y d r o x y d c  ( 4  

g ) ,  w a t c r  (11 m l )  and z t h a n o l  ( 11 m l )  was b o i l e d  f o r  7 h r s .  

The r e s u l t i n g  s o l u t i o n  was d i l u t e d  w i t h  w a t e r  (20  ml) and 

a c i d i f i e d  w i t h  61? h y d r o c h l o r i c  a c i d  ( 3C ml), T h e  p r e c i p i t a t e  

was c o l l e c t e d ,  washed w i t h  w a t e r  and  r e c r y s t a l l i z e d  f rom w a t e r  

t o  g i v e  B g ( 81%) 07 w h i t e  n e e d l e s  o f  VII ,  np .  107-10a* ,  lit. 

lDOP3 and 1 2 7 e 2 ;  LJV 237 sh ( 3 . 9 5 ) ,  273  ( 3 . 4 7 )  and  2 8 3  nm s h  

( 3 . 4 1 ) ;  IR 1 7 1 0  ( C G )  and 9 2 0  cm'l ( O C H 2 0 ) ;  nmr 3.55 ( Z H ,  s, 

ArCd2), 3.92 (3H, s, U C H 3 ) ,  5.95 ( Z H ,  s, OCH20), and  6.49 ppm 

(2H, s ,  Arb C 2  and C 6 ) .  
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