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3,4-Dimethoxyphenylacetoni tr i le  ("homonitr i le ,"  IV) is an important  in termediate  in the synthesis  
of papaverine.  

Compound (IV) is synthesized f rom pyrocatechol  (I) according to one of the methods cur ren t ly  used 
in the pharmaceut ica l  chemis t ry  industry via the scheme:  
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The last  two steps are  c a r r i e d  out without isolating the in termedia tes ,  and the technical  IV obtained 
is purif ied by dist i l lat ion in vacuo. The yield of pure IV in this  p roces s  is 43 to 45% of the theore t i ca ly ie ld  
based on ve ra t ro l e  (H) or  ~39% based on I. 

The low yields of IV compelled us to seek other  routes  for  its preparat ion.  One of the promising 
routes was a scheme involving synthesis  of IV f rom vera t ra ldehyde  (V) [1, 2] which is obtained in industry 
by methylation of vanillin (92-93% yield).  
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3,4-Dimethoxybenzyl  alcohol (vera t r ic  alcohol,  VI) can be obtained f ro m  V by the Canni'zzaro react ion 
[1] or by catalytic hydrogenation [8-7]. We found that hydrogenation over  Raney nickel has a number of 
advantages over  the Cannizzaro react ion:  1) the yield of (VI) reaches  97% (~90.92% by the Cannizzaro r e -  
action); 2) the (VI) f o rm  can be subsequently p rocessed  without additional purification; 3) the solvent (eth- 
anol) and the catalyst  can be used repeatedly .  

The convers ion of (VI) to 3,4-dimethoxybenzyl  chloride (III) is accomplished by the action of thionyl 
chloride [2, 8] or  dry hydrogen chloride [9, 10]. Our labora tory  test ing indicated that high yields of (Ill) 
(92-95%) can be obtained when thionyl chloride is used in charges  of the o rde r  of 20-50 g, but these yields 
are  not reproduced  when the exper iments  are  c a r r i e d  out on a l a rge r  scale (1-2 kg). In addition, a number  
of side products ,  whose p resence  significantly dec reases  the yield in the ensuing step and hinders  pur i f i -  
cation of (IV) [11, 12], a re  fo rmed  when thionyl chloride is used. Hydrogen chloride turned out to be more  
successful  for  this end. In the p resence  of mois ture ,  this react ion is accompanied by the format ion of a 
number  of side products:  in par t icu la r ,  we isolated 2 ,3 ,6 ,7- te t ramethoxy-9 ,10-d ihydroanthracene ,  and the 
l i t e ra ture  also descr ibes  the format ion  of d ivera t r ic  e ther  [13]. In o rde r  to exclude the format ion of these 
side products  we introduced anhydrous sodium sulfate into the reac t ion  mixture  to combine with the wate r  
evolved, and excess  hydrogen chloride was neut ra l ized  with dry soda ash [14]. Under these conditions, 
sufficiently pure (III) is fo rmed  in high yield (~90%) in t r ich loroethylene  or toluene and is then subjected 
to cyanation without isolat ion under the usual conditions [15]. The technical  IV obtained is a crys ta l l ine  
substance with 89.9% content of pure substance and mp 53-55~ The yield of the technical  product ,  r e ck -  
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oned for 100% substance,  is 70% based on (VI). Compound (IV) is purified by recrys ta l l iza t ion  f rom aqueous 
methanol,  and the (IV) remaining in the mother  l iquor is used to obtain "homovera t r ic  acid," another in ter -  
mediate product in the synthesis  of papaverine.  

E X P E R I M E N T A L  

3,4-Dimethoxybenzyl Alcohol (Veratric Alcohol, VI). A solution of 47 g of 98% technical  (V) in 93 
ml of ethanol was s t i r r ed  at room tempera tu re  for 15 rain with 1 g of activated charcoal .  The purified 
solution of (V) was mixed with 5 ml of a Raney nickel paste and 45 ml of ethanol and hydrogenated in an 
autoclave at 50 gage atm and 100 ~ for  3 h. After cooling, the react ion mixture was f i l tered f rom the ca ta-  
lyst,  and the ethanol was evaporated in vacuo to give 45.2 g of (VI) with 100% content of major  product.  The 
yield of (VI) was 97% based on 100% V. 

3,4-Dimethoxyphenylaeetonitri le (IV). A mixture of 147 ml of dry t r iehloroethylene and 17 g of an- 
hydrous sodium sulfate was cooled to 0 ~ and a s t r eam of dry hydrogen chloride was passed through it with 
s t i r r ing  and simultaneous,  slow addition of 38.1 g of (VI) at such a rate that the tempera ture  did not exceed 
5 to 7 ~ The react ion mixture was s t i r r ed  for  another 15 min with passage of hydrogen chloride through 
the mixture,  and 3 g of soda ash was then added to combine with the excess  hydrogen chloride.  After 30 
rain the solution was f i l tered f rom the precipitate of minera l  salts ,  and the precipitate was washed with 
t r ichloroethylene.  A solution of 15.7 g of sodium cyanide in 42 ml of water  was added to the combined t r i -  
chloroethylene f i l t ra tes ,  containing ~38 g of (III), and the mixture was heated at 78-80 ~ with vigorous s t i r -  
ring for 8 h. The t r ichloroethylene solution was removed,  washed with water,  and the solvent was evap- 
orated to give 31.1 g of technical  (IV). This was purified by recrys ta l l i za t ion  f rom 50 ml of 70% aqueous 
methanol to give 18.6 g of r ec rys ta l l i zed  (IV) with a 95.5% pure product content. The yield of (IV) was 
44.5% based on (VI). 

Sodium hydroxide (20 ml of a 20% solution) was added to the mother liquor, containing ~9 g of (IV), 
the solution was refluxed for I0 h, cooled to 20 ~ and then neutralized with concentrated hydrochloric acid 
up to pH 7. The solution was filtered, the fiRrate was refluxed for 15 rain with 0.5 g of activated charcoal, 
and the charcoal was filtered off and washed with hot water. The aqueous solution was cooled to I0 ~ and 
acidified with hydrochloric acid up to pH 3. The precipitate of "homoveratric acid" was filtered and washed 
with water to give 4.6 g (10.4%) of a product with mp 93-95 ~ The overall yield of 100% IV and "homovera- 
tric acid" was ~55% based on (VI) [53% based on (V) or 49.3% based on vanillin]. 
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