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Myristicinaldehyde (3-methoxy-4,5-methylenedioxy- 

benzaldehyde) and 3,4,5-trimethoxybenzaldehyde are inter- 

mediates in synthesis of numerous alkaloids and phar- 

macological agents. As a part of our studies on the syn- 

thesis and pharmacological action of ring-substituted 

phenethylamines, we had need of a general method for 

preparation of the of these two 

aldehydes. The published syntheses of myristicinalde- 

t Private Laboratory 

969 

0 198 1 by Inc. 



AND SHULGIN 970 

hyde generally utilized myristicin (3-methoxy-4,s- 

methylenedioxyallylbenzene) as a starting material, 

which is readily available only from botanical sources; 

3,4,5-trimethoxybenzaldehyde is usually prepared by the 

methylation and reduction of gallic acid. Consequent- 

ly, the 3-alkyl homologs are not readily synthesized 

from these natural products and have not been reported 

in the literature. 

The simplest approach to these homologs would be 

the alkylation of the corresponding hydroxybenzalde- 

hydes, 3 ; however, 3-hydroxy-4, 5-dimethoxybenzalde- 

hyde has been prepared only by a multi-step procedure 

starting from gallic acid’, and 3-hydroxy-4,5-methyl- 

enedioxybenzaldehyde is unknown. Initially attempt- 

ed synthesis of these hydroxybenzaldehydes via copper 

catalyzed displacement bromine or iodine by hydrox- 

ide from the corresponding halo-substituted aldehydes 

w 

1. None of the expected products were obtained, al- 

though the analogous transformations of the related 

compounds 5-brcnnovanillin and 5-iodovanillin have 

L been reported . 
Consequently, we have developed an indirect pro- 

cedure for the replacement of a bromine with a 

hydroxyl group in the readily available bromo- 

benzaldehydes & 
responding 5-hydroxy counterparts 3 in good to excel- 

lent yields through lithium-halogen exchange3 of the 

These can be converted to the cor- 
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cyclohexylamine adducts Z4, conversion of the l i t h i o  

der ivat ives t o  organoboranes with B (OBu) 35 , oxidat ion 

of the  C-B bond with bas ic  hydrogen peroxide6, and 

f i na l l y ,  hydrolysis of t h e  protect ing Sch i f f ' s  base. 

In  the case of the t i t l e  compound t he  s t ruc tu re  w a s  

ve r i f i ed  by conversion to  known myrist icinaldehyde; 

with 3 and 3 ethy la t ion  and methylat ion of each, 

respect ive ly ,  y ie lded exc lus ive ly  3,4-dimethoxy-5- 

ethoxybenzaldehyde, establ ish ing t h a t  t he re  had been 

1 

d R 2  

ne i ther  l i th ium migrat ion nor dealkylat ion i n  t h e  

synthet ic  procedure. 

EXPERIMENTAL 

Preparation of Schif f  's B a s e  Derivatives, 3-Bromo-N- 

cyclohexyl-4,5-methylenedioxybenzylidine~ine. (3) 
mixture of 3-bromo-4,5-methylenedioxybenzaldehyde 
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7 (5, 2.2 g 1 and cyclohexylamine (3.6 g) i n  a d is t i l -  

l a t i o n  f l a s k ,  w a s  heated with a f lame u n t i l  s o l u t i o n  

w a s  effected. (ca. 125O) The r e s u l t i n g  mixture w a s  

d i s t i l l e d  i n  a Kugelrohr apparatus (120-125°/0.2 mm) t o  

provide 2.4 g of d is t i l l a te  that spontaneously c r y s t a l -  

l i z e d  i n  the receiver (m.p. 86-96O, 80%). 

sample w a s  ob ta ined  as whi te  c r y s t a l s  from methanol 

(5 wi th  m.p. 97.5-98.5O. IR a, 1640 cm". 

An a n a l y t i c a l  

Anal: Calcd. for C14H16BrN02: C,54.20; H, 5.20. 

Found. C, 53.78; H, 5.34. 

8 2a w a s  prepared s i m i l a r l y  from La 
colorless v iscous o i l ,  b.p. 145-155°/0.1 mu, y i e l d  96%. 

I R  C=N 1640 ern-'. 

y i e l d i n g  a n e a r l y  
*v 

Anal: C a l c d .  for C1SH20BrN02: C I  55.22; H, 6.18. 

Found. C, 55.36; H, 6.18. 

9 2b w a s  prepared s i m i l a r l y  f r m  &b 

white sol id,  b.p. 148-155°/0.5 nun, m.p. 66-68.S0, 

y i e l d  94%. a n a l y t i c a l  sample w a s  obta ined from 

methanol (Sml /g )  wi th  m.p. 67-68.5O. 

y i e l d i n g  a n  off- 
*N 

IR u C=N 1640 cm". 

Anal: C a l c d .  for C16H22BrN02: C, 56.47; H, 6.52. 

Found. C I  55.47; H, 6.66. 
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1 
dioxybenzaldehyde. (3c) I n  a f l a s k  equipped with a 

magnetic stirrer and p ro tec ted  f r o m  a i r  and mois tu re  by 

means of a helium atmosphere, t h e r e  w a s  added a s o l u t i o n  

of & (2 .2 g, 7.1 mmol) i n  anhydrous e t h e r  (50 m l ) .  

The so lu t i on  was s t i r r c d  and cooled with an e x t e r n a l  

dry-ice acetone ba th  r e s u l t i n g  i n  t h e  formation of a 

l i g h t ,  whi te c r y s t a l l i n e  suspension. There w a s  added 

bu ty l l i th ium i n  hexane (5.2 m l  of a 1.55 M s o l u t i o n ,  

8.1 mmol) over  a 2 min. per iod,  and w i th  continued stir- 

r i n g  t h e  solids d isso lved,  r e s u l t i n g  i n  a p a l e  yel low 

so lu t i on .  While s t i l l  a t  -78O t h e r e  was added B ( O B U ) ~  

( 4  m l ,  15  mmol)and t h e  s t i r r e d  s o l u t i o n  w a s  al lowed t o  

w 

come t o  room temperature. The reac t i on  w a s  then 

quenched with s a t u r a t e d  aqueous ( N H 4 l 2 S O 4  (20 m 1 3 .  The 

e t h e r  l a y e r  w a s  separa ted ,  washed w i th  s a t u r a t e d  (NH412  

SO4 (20 m l ) ,  and evaporated i n  vacuo. The r e s i d u a l  o i l  

was d isso lved i n  50% methanol (100 m l )  and t r e a t e d  w i th  

30% H 2 0 2  ( 2  m l ) .  

(NH,),S04 and w a t e r  (10 g i n  50 m l )  r e s u l t i n g  i n  a 

s o l u t i o n  o f  pH 8 .  

( 2  50 m l ) ,  and t h e  pooled extracts evaporated 

vacuo. The r e s u l t i n g  o i l  w a s  treated wi th  d i l u t e  HC1 

and heated on t h e  steam bath ,  e f f e c t i n g  complete 

so lu t i on .  A f t e r  cool ing,  t h e  s o l u t i o n  w a s  extracted 

wi th  CH2Cl2 ( 2  50 m l )  and t h e  pooled e x t r a c t s  ex- 

A f te r  15 min. t h e r e  w a s  added 

This w a s  e x t r a c t e d  w i t h  CH2C12 
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t r a c t e d  with 5% NaOH ( 2  x 50 m l ) .  The aqueous ex- 

t racts w e r e  a c i d i f i e d  wi th  HC1, r e e x t r a c t e d  wi th  

CH2ClZ, and t h e  organic  extracts evaporated t o  y i e l d  

t h e  product as an o i l .  

y ie lded 2 which c r y s t a l l i z e d  i n  t h e  receiver. Recrys- 

s t a l l i z a t i o n  from to luene (40ml/g) y ie lded an of f -whi te 

s o l i d  (m.p. 134-134.5O, 39% y i e l d ) .  IR OH 3260 cm"; 

C=O 1660, 1648, 1633 cm". 

D i s t i l l a t i o n  a t  140-150°/0.25 mm 

This carbonyl  s t r e t c h  is 

complex and loca ted  a t  an  unusual ly long wave-length, 

b u t  methylat ion to  myrist ic inaldehyde (see below) se rves  

as a v e r i f i c a t i o n  of s t r u c t u r e .  

Anal: Calcd. €or C8H604: C ,  57.83; H, 3.64. 

Found. C, 57.70; H, 3.71. 

3a w a s  prepared s i m i l a r l y  from 3, y i e l d i n g  a whi te  s o l i d  

(from toluene/hexane) wi th  m.p. 64-65O, y i e l d  64%; IR 

OH 3450 cm"'; C=O 1690 an-'. 

70-72O Ib. 

obta ined as a s o l i d ,  and a small sample r e c r y s t a l l i z e d  

from methanol had m.p. 148-149, wi th  a N+H1' of 2600 

to 2700 cm", and the C=N as a doublet  at 1635-1645 cm". 

lMAl 

L i t .  m.p. 60-61O la, 

The in termediate phenol ic  S c h i f f ' s  base w a s  

2 w a s  prepared s i m i l a r l y  from 2 b ,  y i e l d i n g  an off-white 

sol id  (b.p. 110-118°J0.2 ma, 75-77.S0, y ie ld ,  77%). 

An a n a l y t i c a l  sample w a s  obta ined as a c r y s t a l l i n e  

s o l i d  from cyclohexane (100 aal/g) with m.p. 77-78O. 
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I R  OH 3320 an-'; C=O 1687 crn'l. 

phenolic S c h i f f ' s  base w a s  obtained as a s o l i d ,  and on 

recrystall ization from methanol had a m.p. 145-14So, 

with a &HIO of 2300 t o  2700 an-', and C=N 1635 an-'. 

The in termediate 

Anal: Calcd. for C10H1204: C, 61.21; H, 6.17. 

Found: C, 61.07; H, 6.20. 

Ve r i f i ca t i on  of St ruc tu res  of 3a and 3b. 

4,5-dimethoxybenzaldehyde. 

i n  dry acetone (100 ml) t h e r e  w a s  added CH31 ( 5  m l )  

and powdered anhydrous K2C03 (8 9). The suspension 

w a s  held a t  r e f l u x  f o r  6 hrs. ,  t h e  volatile9 removed 

-- i n  vacuo, t h e  residue dissolved i n  water, made st rongly  

b a s i c  with NaOH and ex t rac ted  w i t h  CH2C12 (3 50 m l ) .  

The extracts w e r e  pooled, washed with d i l u t e  NaOH, 

evaporated i n  vacuo, and t h e  r e s u l t i n g  amber-colored 

o i l  d i s t i l l e d  (110-120°/0.4 mm) t o  y i e l d  7.3 g product 

t h a t  spontaneously c r y s t a l l i z e d .  M.p. 49-49.5', y i e l d  

93%. Re€.''reports m.p. 48-50°. 

3-Etho~y- 

To a so lu t ion  of 2 (7.3 g )  

Simi lar ly ,  3 with e t h y l  iod ide y ie lded a product 

110-118°/0 .25 nun) m.p. , 48.5-49.5O (m.m.p. w i t h  

t h e  above sample, 48.5-49.5O). IR C=O 1693 cm". 

Anal: Calcd. for C11H140q: C, 62.84; €3, 6.71. 

Found. C,  62.64; H ,  7.04. 
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Myristicinaldehyde. Methylation of 2 according to the 

procedure above yielded off-white needles, m.p. 133-134O. 

Recrystallization from hexane gave an off-white crystal- 

line solid, m.p. 134-13S0, m.m.p. with an authentic 

sample12 (m.p. 133.5-134.5O1, 133.5-134 .$O. M.m.p. with 

the starting phenol (m.p. 134-134.5O) was 100-108°. 
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