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NEW PREPARATION OF N-METHYLIMIDAZOLE-4,5-DICARBOXALDEHYDES 

AND SOME OF ITS REACTIONS 

S u b m i t t e d  by M. E l  B o r a i *  a n d  M. H a s s a n e i n  
(4 /27/82)  

Depar tmen t  o f  C h e m i s t r y ,  F a c u l t y  o f  S c i e n c e  
T a n t a  U n i v e r s i t y ,  T a n t a ,  EGYPT 

I n  t h e  c o n t e x t  o f  o u r  i n t e r e s t  i n  i m i d a z o l e s , ’  w e  now re- 

p o r t  a new method f o r  t h e  p r e p a r a t i o n  o f  N-methy l imidazo le -4 ,  

5 - d i c a r b o x a l d e h y d e  (111) from 4,5-diiodo-N-methylimidazole 

( I )  i n  v e r y  good y i e l d .  T h i s  compound w a s  p r e v i o u s l y  p r e -  
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pared by Schubert  e t  a l .  ,2 by a l eng thy  method s t a r t i n g  from 

N-subs t i tu ted  e t h y l  g l y c i n a t e  hydrochlor ide .  

w a s  ob ta ined  from t h e  a c t i o n  of  e i t h e r  a Grignard r eagen t  and 

t r i e t h y l  or thoformate  (method a )  o r  ; -butyl l i thium and DMF 

(method b )  

Compound I11 

on 11, prepared  by t h e  r e a c t i o n  o f  I w i t h  t r i e t h y l  

or thoformate  and a Grignard r eagen t .  Condensation of I11 w i t h  

ke tones  gave t h e  cor responding  N-methylimidazo[4,5-d]cyclo- 

h e p t a t r i e n o n e s  ( I V )  . 

CHf 
I 

(E t O),HC 

oHc&y RCHzCOCHzR, 

OHC B a r e  

I11 

CH3 

I1 

OQJ R 

1v AH3 

a )  R = Pn 

b) R = C 1  

c )  R = C02Me 

EXPERIMENTAL SECTION 

The 'H NMR s p e c t r a  w e r e  recorded  on a V a r i a n  A-60 i n  DMSO d-6 
wi th  TMS as i n t e r n a l  r e fe rence .  I R  s p e c t r a  were recorded  on a 
Beckman I R - 4  us ing  K B r  wafer  technique .  Mass s p e c t r a  were re- 
corded on a Finnigan 3000 a t  70 e V  w i th  d i r e c t  i n l e t  and a 
source  of  tempera ture  of goo., A l l  mps were t aken  on a Thomas- 
Hoover appa ra tus  and are  uncorrec ted .  

Compound I w a s  p repared  accord ing  t o  t h e  method c i t e d  i n  lit- 
era ture .  3 
wi th  wa te r ,  e x t r a c t i o n  w i t h  methylene c h l o r i d e ,  d ry ing  ove r  
magnesium s u l p h a t e ,  evapora t ion  of s o l v e n t  under reduced p res -  
s u r e  and p u r i f i c a t i o n  by column chromatography on s i l i c a  G 6 0  
(Merck)  

The u s u a l  work-up procedure c o n s i s t e d  of  d i l u t i o n  

5-(Diethoxymethyl)-4-iodo-N-methylimidazole(II).- T o  a so lu -  

t i o n  o f  e t h y l  magnesium bromide ( 0 . 1 2  mole) 33.4 g ( 0 . 1  mole) 
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i n  200 m l  d ry  e t h e r  of I w a s  s lowly added a t  room tempera ture .  

The r e a c t i o n  m i x t u r e  w a s  r e f luxed  f o r  2 h r s ,  200 m l  dry ben- 

zene w a s  added and t h e  e t h e r  w a s  evapora ted  i n  vacuo. The e th -  

y l  o r thoformate  (18 g ,  0.12 mole) was then  s lowly added and 

t h e  r e a c t i o n  mixture  was r e f luxed  f o r  4 h r s .  The r e a c t i o n  mix- 

t u r e  w a s  hydrolyzed a t  Oo wi th  1 0 %  NH4C1 s o l u t i o n  and worked 

up a s  usua l .  The product  w a s  p u r i f i e d  by chromatography us ing  

ether-hexane (1:2) as e l u e n t ,  and c r y s t a l l i z e d  from ether-hex-  

an@ (1:l) t o  g ive  21. g (68%) of  11, mp. 66O. 

NMR ( 6  ppm): 7.62 ( A r H ,  s ,  lH), 5.32 (CH(OEt)2r S, 1H) , 3.44 

(CH2, q, 4H), 1.18 (CH3, t ,  6H), 3.74 (NCH3, s, 3H). 

Anal. Calcd. f o r  C19H151N202: C ,  34.48; H, 4.48; I, 40.96; N, 

- -__ 

9.03. 

Found: C, 34.78; H, 4.80; I, 40.78; N, 

9.23. 

N-Methylimidazole-4,5-dicarboxaldehyde (111) 

--. Method a . -  The a c t i o n  of  ethylmagnesium bromide (0.12 mole) 

and e t h y l  or thoformate  (0.12 mole) on 31 g ( 0 . 1  mole) of I1 

a s  desc r ibed  above, gave 4,5-(diethoxymethyl)-N-methylimida- 

zole  as a yellow l i q u i d  which w a s  p u r i f i e d  by d i s t i l l a t i o n  t o  

g ive  18 g (58%) of  l i q u i d ,  bp. 78-8Oo/2mm. 

Anal. Calcd. f o r  C14H26N204: C, 58.74; H, 9.09; N, 9.79. 

Found: C, 58.96; H, 9.22; N, 9.92. 

To a s o l u t i o n  of 1 0  g of t h e  above prepared  compound i n  1 0 0  m l  

d ry  methylene c h l o r i d e ,  2 0  m l  of  6N HC1 was s lowly added. The 

r e a c t i o n  mixture  w a s  r e f l u x e d  f o r  2 h r s ,  and then  worked up 

a s  usua l .  The product  w a s  p u r i f i e d  by chromatography us ing  

ether-hexane (2:l) a s  e l u e n t ,  and c r y s t a l l i z e d  from benzene- 

iill 
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2 hexane  (1:l) t o  g i v e  3 . 1  g ( 5 8 % )  o f  111, mp. 115O, lit. mp. 

88O. 

Method b.- To ( 0 . 1  m o l e )  o f  G-BuLi i n  d r y  e t h e r  a t  -30° u n d e r  

a n i t r o g e n  a t m o s p h e r e ,  w a s  added  a s o l u t i o n  o f  31 g ( 0 . 1  m o l e )  

o f  11 i n  200 m l  d r y  e t h e r .  The o r g a n o l i t h i u m  i n t e r m e d i a t e  w a s  

t rea ted  w i t h  9 g ( 0 . 1 2  mole) o f  DMF i n  20  m l  d r y  e t h e r ,  a n d  

t h e  t e m p e r a t u r e  w a s  k e p t  a t  -30° f o r  2 h r s .  

t u r e  w a s  h y d r o l y z e d  a t  Oo and  worked up as  u s u a l .  

o b t a i n e d  w a s  t r e a t e d  w i t h  H C 1  a s  described above, t o  g i v e  a f -  

t e r  p u r i f i c a t i o n  and  c r y s t a l l i z a t i o n  t h e  desired I11 i n  479, 

y i e l d ,  mp. 1 1 5 O ,  mixed mp. w i t h  t h e  p r o d u c t  p r e p a r e d  by method 

a shows no  d e p r e s s i o n .  

I R  (Cm-'): 1695  and  1688 ( C - 0 ) ;  NMR ( 6  ppm):  7 .75 ( A r H ,  s ,  

l H ) ,  9 . 8 5  and 9 .65  ( C H O ,  d ,  2 H ,  J = 0.8 H z ) ,  3 .88  ( N C H 3 ,  s ,  

The r e a c t i o n  mix- 

The p r o d u c t  

3H).  

5 , 7 - D i p h e n y l - N - m e t h y l i m i d a z o [ 4 , 5 - d ] c y c l o h e p t a t r i e ~ o n e  ( I V a ) . -  

A m i x t u r e  of 1 . 3 8  g ( 0 . 0 1  m o l e )  o f  I11 and 2 . 2  g ( 0 . 0 1 1  m o l e )  

o f  l f 3 - d i p h e n y l a c e t o n e  i n  30 m l  e t h a n o l  w a s  added  v e r y  s l o w l y  

t o  a s o l u t i o n  o f  1 0  m l  1 0 %  N a O H .  The r e a c t i o n  m i x t u r e  w a s  

stirred f o r  1 2  h r s  a t  room t e m p e r a t u r e ,  and  t h e n  r e f l u x e d  f o r  

1 h r .  The r eac t ion  m i x t u r e  w a s  worked up as u s u a l .  The p r o -  

d u c t  w a s  p u r i f i e d  by ch romatography  u s i n g  e t h e r - h e x a n e  ( 3 : l )  

as  e l u e n t ,  and  c r y s t a l l i z e d  f rom benzene-hexane  ( 2 : l )  t o  g ive  

2 .18  g ( 7 0 % )  o f  I V a ,  mp. 168O. 

A n a l .  Calcd. f o r  C21H16N20: C ,  80 .75;  H ,  5 .16 ;  N ,  8 .97 .  

Found: C ,  80 .59;  H ,  5 .22 ;  N ,  8 .89 .  

5,7-Dichloro-N-methylimidazo - 4,5-d  c y c l o h e p t a t r i e n - 6 - o n e  - ~ -  ( I V b ) . -  

A m i x t u r e  o f  ( 0 . 0 1  mole) o f  I11 and (0 .012  mole) of 1 , 3 - d i -  
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chloroacetone was added to 10 ml 10% NaOH solution as mentioned 

above. The product was purified by chromatography using methy- 

lene chloride-hexane (2:l) as eluent and crystallized from ben- 

zene-hexane (3:l) to give 1.26 g (55%), of IVb, mp. 227O. 

Anal. Calcd. for CgH6C12N20: C, 47.16; H, 2.62; C1, 31.00; N, 

12.27. 

Found: C, 47.32; H, 2.84; C1, 31.42; N, 

12.54. 

TABLE 1. Spectral Data of 5,7-Diphenyl-, 5,7-dichloro-, 
and 5,7-d:icarbomethoxy-N-methylimidazole~4,5-d1cy- 
cloheptatrien-6-one (IV) . 

Cmpd IR 'H nmr 
(cm-l) ( 6  ppm) Mass Spectrum 

IVa 

IVb 

IVC 

1592 
1578 
(C=O) 

1612 
1586 
(C=O) 

1618 
1592 
(C=O) 

a) s: singlet; d: doublet; t: triplet; q: quartet; m: multi- 
plet. 
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--- 5,7-Dimethylcarboxylate-N-methylimidazo[4,5-d]cycloheptatrien- 

6-one (IVc).- A mixture of 1.38 g (0.01 mole) of I11 and 2.1 g 

(0.012 mole) of dimethylacetone-1,3-dicarboxylate and a few 

drops of piperidine in 100 ml dry benzene was refluxed for 3 

hrs. The reaction mixture was worked up as usual. The pro- 

duct was purified by chromatography using methylene chloride- 

hexane (2:l) as eluent and crystallized from benzene hexane 

(3:l) to give 1.7 g (62%) of IVc, mp. 212-213O. 

Anal. Calcd. for C13H12N205: C, 56.52; H, 4.34; N, 10.14. 

Found: C, 56.68; H, 4.48; N, 10.32. 
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SYNTHESIS OF 7-HYDROXYBENZO[a]PYRENE 

Submitted by Ronald G. Harvey* and Peter P. Fu 
(7/8/82 1 

Ben May Laboratory for Cancer Research 
University of Chicago, Chicago, IL 60637 

7-Hydroxybenzo[a]pyrene (2) is a metabolite of the po- 
tent carcinogen benzo[a]pyrene. l 

genation of 7-oxo-7,8,9,10-tetrahydrobenzo[a]pyrene (1) - with 

sulfur2 or palladium black3 in yields of 30% and 62%, respec- 

Synthesis of - 3a by dehydro- 
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