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A SYNTHESIS OF 2,3-DIMETHOXY-6- ( 3,4-DIMETHOXYPHENYLACETYL)TOLUENE 

J . A .  Bakker, H.C. Beyerman and L. Maat* 

Laboratory of Organic Chemistry, Technische Hogeschool 
Julianalaan 136, Ddft , The Netherlands 

2,3-Dimethoxy-6-( 3,4-dimethoxyphenylacetyl)toluene (I) might be an in- 

teresting starting material for the preparation’ of, among others, substi- 

tuted 1-benzyl-8-methylisoquinolines. 

reactions starting from 2,3-dimethoxytoluene and homoveratric acid (3,h-di- 

methoxyphenylacetic acid). 

group under Friedel-Crafts conditions did not appear attractive’. 

found that the condensation of 3,4-dimethoxyphenylacetic acid with 2,3-di- 

methoxytoluene proceeds under mild conditions in polyphosphoric acid to 

give the desired product in good yield. 

phenylacety1)toluene (111, was isolated in 5% yield from the mother liquor. 

For this purpose, we investigated 

Introduction of the 3,4-dimethoxyphenylacetyl 

We 

2,3-Dimethoxy-5-(3,4-dimethoxy- 

0 
CH3O 

CH3 
OCH3 OCH3 

I I1 I11 

In analogous reactions it had been found that electrophilic substitu- 

tions of 2,3-dimethoxytoluene take place in positions 5 and 6. The fact 
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t h a t  p o s i t i o n  6 i s  more a c t i v a t e d  t h a n  p o s i t i o n  5 can be a t t r i b u t e d  t o  t h e  

i n d u c t i v e  e f f e c t  of t h e  methyl group. Edwards e t  al.* sugges t  t h a t  t h e  

3-methoxy group e x e r t s  a c o n s i d e r a b l e  d i r e c t i v e  e f f e c t  w h i l e  mesomerism of  

t h e  2-methoxy group i s  s t e r i c a l l y  h indered  by t h e  two o r t h o  s u b s t i t u e n t s .  

By chemical means it w a s  shown t h a t  formyla t ion  , chloromethyla t ion  , 

c h l o r o a c e t y l a t i o n  , brominat ion and o t h e r  a c y l a t i o n s  i n v a r i a b l y  t a k e  p l a c e  

predominant ly  i n  p o s i t i o n  6.  

3 4 

4 2 .  

I n  view of  t h e  above we assume t h a t  l i t t l e ,  i f  any s u b s t i t u t i o n  occurs  

i n  p o s i t i o n  4. The nmr s p e c t r a  of t h e  two isomers  i s o l a t e d  confirm t h e  

s t r u c t u r e s .  2,3-Dimethoxy-6-(3,4-dimethoxyphenylacetyl)toluene ( I )  exhib i -  

t e d  two double ts  f o r  t h e  two aromat ic  p r o t o n s  ( 6  7 .47,  7 .63 ppm and 6 6 .70,  

6 .83 ppm; J = 8.5 Hz), w h i l e  t h e  isomer I1 showed a broadened s i n g l e t  f o r  

two aromacic pro tons  ( 6  7.45 ppm). The t h r e e  pro tons  o f  t h e  methyl group 

a r e  found f o r  t h e  o r t h o  s u b s t i t u t e d  isomer ( I )  a t  a lower f i e l d  ( 6  2.39 

ppm) than  f o r  t h e  meta s u b s t i t u t e d  isomer (11) ( 6  2.28 pprn), which i s  t o  

5 b e  expected on account of t h e  d e s h i e l d i n g  e f f e c t  o f  the carbonyl  group. 

Compound I w a s  e a s i l y  reduced w i t h  l i t h i u m  aluminium hydr ide  t o  g i v e  

2- ( 3, bdimethoxypheny1)-  1-( 2,3-dimethoxy-&tolyl) e t h a n o l  ( 111). 

6 EXPERIMENTAL 

2,3-Dimethoxy-6-( 3,4-dimethoxyphenylacetyl)toluene ( I ) .  - 3 ,b-Dimethoxy- 

p h e n y l a c e t i c  a c i d  (19.6 g ;  0.10 mole) and 2,3-dimethoxytoluene (F luka ;  45g; 

0.30 mole) were w e l l  mixed w i t h  polyphosphoric  a c i d  (150 g )  and h e a t e d  at 

45-50' d u r i n g  2 h r s ,  w i t h  s t i r r i n g .  The w a r m  r e a c t i o n  mixture  w a s  p o u r e i  

i n t o  a mixture  of i c e  (1OOg) and chloroform (400 m l )  t o  which water  w a s  

added t o  d i s s o l v e  a l l  t h e  s o l i d  m a t e r i a l .  A f t e r  s e p a r a t i o n  of t h e  chloro-  

form l a y e r ,  t h e  aqueous s o l u t i o n  w a s  e x t r a c t e d  w i t h  two 100 ml p o r t i o n s  o f  
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A SYNTHESIS OF 2,3-DIMETHOXY-6-( 3 ,4-DIMETHOXYPHENYLACETYL)TOLUENE 

chloroform. The combined chloroform layers were washed with 10 % NaOH 

(3 portions of 100 m l )  and with water (2 portions of 50 m l ) ,  respectively, 

and dried over MgS04. The solvent and the excess of 2,3-dimethoxytoluene 

(25 g) were distilled in vacuo. The residue (30 g) was recrystallized once 

from 1:l EtOH/pet ether (bp. 80-100') and twice from 1:l EtOH/water to 

give 20.0 g I (61 % ) ,  mp. 113-117'. An analytical sample mp. 115-117°was 

purified by recrystallization from 1: 1 EtOH/water. 

- Anal. Calcd. for C19H2205: C, 69.1; H, 6.7. Found: C, 68.9, H, 6.7 %. 
Mass spectrum m/e 330 (M+), 179 (M-151), and 151 (M-179). 

2,3-Dimethoxy-5- ( 3,4-dimethoxyphenylacetyl) toluene ( I1 ) . - In one experi- 

ment , 250 mg of the isomer, 2,3-dimethoxy-5-( 3,bdimethoxyphenylacetyl)to- 
luene (11) , was isolated from the mother liquor. Nmr analyses showed the 

total amount of this isomer formed to be 1.5 g (5 % ) .  The product was re- 

crystallized from 1:2 EtOH/pet ether (bp. 80-100°) to give an analytical 

sample, mp. 119-120'. 

Anal. Calcd. for C H 0 * C, 69.1; H, 6.7. Found: C, 69 

Mass spectrum m/e 330 (M+), 179 (Fl51), and 151 (M-179 
19 22 5' - 0; H, 6.9 %. 

2-( 3,4-Dimethoxyphenyl)-l-(2,3-dimathoxy-6-tolyl)ethanol '( 111). - To a so- 

lution of 2,3-dimethoxy-6-( 3,4-dimethoxyphenylacetyl)toluene (3.30 g; 

mmoles) in THF (100 m l ) ,  lithium aluminium hydride (1.14 g; 30 mmoles) w a s  

added at 0'. After having been stirred at room temperature for 4 hrs, the 

reaction mixture was cooled to 0 and water was added. THF was removed by 

distillation in vacuo and the residue was extracted with two 50-ml por- 

tions of chloroform. After drying over MgS04, the solvent was removed &I 

0 

0 
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- vacuo t o  y i e l d  a c o l o r l e s s  o i l ,  which c r y s t a l l i z e d  a f te r  t r e a t m e n t  w i t h  a 

1 :  3 mixture  of  E t O H  and p e t  e t h e r  (bp .  40-60'). R e c r y s t a l l i z a t i o n  from 

t h i s  s o l v e n t  mixture  ( 1:3) gave 1.35 g I11 ( 4 1  % ) ,  mp. 85-86'. 

Anal. Calcd. f o r  C H 0 C ,  68.7;  H ,  7 .3 .  Found: C ,  68.7; H ,  7 . 3  %. 19 24 5: - 

REFERENCES 

1.  D.R. Dal ton,  S . I .  M i l l e r ,  C . K .  Dal ton,  and J . K .  C r e l l i n g ,  Te t rahedron  

Letters m, 575 

2. J . D .  Edwards, Jr., S.E. McGuire, and C .  H i g n i t e ,  J.  Org. Chem., a, 
3028 ( 1964). 

3. R . I . T .  Cromart ie  and J. Harley-Mason, J .  Chem. S O C . ,  B, 1052. 

4 .  E .D.  Hornbaker and A. Bur$er, J.  Amer. Chem. S O C . ,  77, 5314 (1955) .  

5. L.M. Jackman and S. S t e r n h e l l ,  "Appl ica t ion  of Nuclear  Magnetic 

Resonance Spectroscopy i n  Organic Chemistry", 2nd Ed., Pergamon P r e s s ,  

London, 1969, p. 88. 

6. The e lementa l  ana lyses  were performed by M r .  M. van Leeuwen. NMR spec- 

3 t ra were o b t a i n e d  a t  60 MHz on a Varian T-60 spec t rometer  i n  C D C l  

( 1 0  % w/v) .  Chemical s h i f t s  are r e p o r t e d  i n  ppm from i n t e r n a l  te t rame- 

t h y l s i l a n e  ( &-values ). The mass s p e c t r a  were o b t a i n e d  w i t h  a Varian-MAT 

SM-1 spec t rometer  by D r .  P.J.W. S c h u i j l  and M r .  H . J . M .  Buurmans. 

(Received September 27 ,  1971; i n  r e v i s e d  form February 11, 1972)  

8 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
3
:
3
3
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1


