
HETEROCYCLES Vol 12  No 6. 1979 

A PHOTO-REARRANGEMENT OF 5-DIAZOURAC1L.A CONVENIENT SYNTHESIS 

OF 2-0x0-4-IMIDAZOLINE-4-CARBOXYLIC ACID DERIVATIVES. 
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Abstract - A photochemical transformation of 5-diazouracil 

alcohol adducts into 2-0x0-4-imidazoline-4-carboxylates under 

strongly acidic conditions is described. 

In the past, 2-0x0-4-imidazoline-4-carboxylic acid derivatives have been 

synthesized by the condensation of urea and urea derivatives with tartaric acid 

2 
in fuming sulphuric acid and by conversion of 5-fluorouracil derivatives in 

3 
aqueous alkaline solutions . 

On the other hand, 5-diazouracil has attracted a considerable interest 

because of its ba~tericidal~-~ and cancerostatic activity"8. Recently, the struc- 

tures of 5-diazouracil, 5-diazouracil hydrate and 5-diazouracil methanol adduct 

and related derivatives have been reinvest~~ated'-l~ and sqme of them confirmed 

by X-ray analysis13. Conversions of 5-diazouracil into 1,2,3-triazole-4-carbaxylic 

acid derivatives have been reported12r14. However, the transformation of 5-diazo- 

uracil into 2-0x0-4-imidazoline-4-carboxylic acid derivatives has not been repor- 

ted so far, in spite of the fact that several other, less attractive, heterocyclic 

a-diazo ketones have been converted into the corresponding carboxylic acid deri- 

vatives since the Sass's first report 15r16, most probably because of the great 

stability of 5-diazouracil alcohol adducts under photochemical reaction conditions 

in neutral solutions. 

In continuation of our studies on the transformation of heterocyclic 

o-diazo we wish to report a ring contraction of 5-diazouracil into 

2-0x0-4-imidazoline-4-carboxylates under photochemical conditions in strongly aci- 

dic solutions, according to the Scheme. 
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scheme 

When a suspens ion of 5 -d iazourac i l  (I)  (200 mq) o r  5 -d iazourac i l  hydra- 

te  (11, R=H) (200 mq) i n  an a l c o h o l  (20 m l )  was i r r a d i a t e d  a t  254 nm i n  a Rayonet 

photochemical r e a c t o r  RPR 100, t h e  corresponding 5 -d iazourac i l  a l c o h o l  adducts(J.1, 

R=alkyl)  were formed wi th in  one hour. Th i s  t r ans fo rma t ion  is a thermal  one,  and 

can be followed by observing t h e  s h i f t i n g  of t h e  d i a z o  peak i n  I R  spectrum from 

v = 2150 c m - I  f o r  I o r  uN = 2120 cm-' f o r  11 (R=HI t o  v = 2100 c m - l  f o r  11 (R= 
N2 2 N2 

a l k y l ) .  S ince  t h e s e  a d d u c t s  a r e  i n s o l u b l e  i n  a l c o h o l ,  t h e y  were i s o l a t e d  by f i l -  

t r a t i o n  and c h a r a c t e r i z e d .  The d e t a i l s  a r e  summarized i n  Table  I. 

Table  I. 5-Diazouracil  a l c o h o l  a d d u c t s  ( I I ,R=a lky l )  

y i e l d a )  Molecu- 'H-NMR ( d 6 - ~ ~ s 0 )  r (ppm) 
R ( % )  m.p. l a r  "N2 

formulab) /cm-l/ H~ R NH J / H Z /  

CH3 86 19sC) C5H6N403 4,20 6.75 1.20 (dl  JHgNH=3,5 
(d) (s)  0.3 (broad)  

n-Bu 64 136 C8H12N403 2100 4,20 6,5 1.3 (d )  JHgNH=3, 5 

(a) /t,CH2 (CH2) 2CH3/ 0 , l  

8.6 (broad)  ~ ~ ~ ~ ~ ~ ~ = 6 , 0  

/m,CH2 (CH2) 2CH3/ 

9,1 .JCH CH =6.0 

/t, (CH2)CX3/ 2 3 

a )  y i e l d s  o f  p u r i f i e d  p roduc t s  a r e '  g iven  

b) s a t i s f a c t o r y  a n a l y s e s  (C,H,N) w e r e  ob ta ined  f o r  a l l  compounds 

c)  it. 198'; 
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By further irradiation of 5-diazouracil alcohol adducts (II,R=alkyl) 

elimination of nitrogen was taking place and 2-oxo-4-imidazoline-4-carboxylates 

(III,R=alkyl) were formed. This transformation was slow in neutral solutions. 

After 20 hours of irradiation only about 10-158 of the starting material was con- 

verted, yielding a mixture of the corresponding ester I11 and uracil (IV). On the 

other hand, the conversion proceeds smoothly to completion in 4-5 hours in a so- 

lution saturated with dry hydrogen chloride. The reactions were followed and the 

products separated by T.L.C. (Merck DC-Fertigplatten Kieselgel 60 F254 and a 

mixture of chloroform and methanol 6:l as solvent was used). Besides the rearran- 

ged products (111, R=alkyl), 1-38of uracil (IV) as the protodediazonization pro- 

duct was also isolated.19 An analogous irradiation of 5-diazouracil hydrate (11, 

R=H) in concentrated aqueous hydrochloric acid afforded 2-oxo-4-imidazoline-4-car- 

boxylic acid (III,R=H). The experimental details are summarized in Table 11. 

Table 11. 2-0x0-4-imidazoline-4-carboxylic acid derivatives(II1) 

n-C3H7 40 256 C7H10N203 1750 2,9(d) 6,20(t,CH2CH2CH3) -1,5 JHgNH=5 t 0 

170 1670 8.35 (m,CH2CH2CH3) -2,3 JCH CH =6,0 
9.05 (t,CH2CH2CH3) ~ ~ ~ ~ ~ ~ ~ = 6 , 0  

2 3 

i-C3n7 45 248 C7Hl0N2O3 1740 2,85 (s) ~,~/~,CH(CH~) 2/ -0,45 JCHCH3=6,0 

170 1670 8,85/d,C~(Cll~)~/ -1,l 

a) Yields of purified products are given 

b) satisfactory analyses (C,H,N) were obtained for all compounds 

c)  it.^ 261; d) NMR spectrum is identical with that reported in the Lit. 
3 

e)   it.^ 255O; 



The transformation is supposed to be a photo Wolff rearrangementZ0 and 

represents a convenient one step synthesis of 2-0x0-4-imidazoline-4-carboxylates. 
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