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The s t ruc ture  of 1- tosyl -5- (2 ' -n i t rovinyl ) imidazole  was established on the basis  of its NM_R 
spec t rum [by means of t r i s  {dipivaloylmethanato)europium as the "shift reagent"]  and f rom 
the magnitude of the dipole moment,  

1-Tosyl formyl imidazole  and the products of its condensation with ni troparaffins are  well known [1], 
but the position of the formyl  group and, consequently, the nitroalkenyl groups has not been established. In 
this connection, we investigated the s t ruc ture  of 1-tosylni trovinylimidazole.  

In addition to signals that conf i rm the presence  of tosyl and f l-ni trovinyl  groups,  the PMR spec t rum 
of the compound (Table 1) contains two signals that can be ass igned to the H 2 and H 4 atoms of s t ruc ture  I or  
to the H 2 and H 5 atoms of s t ruc ture  II. 
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Inasmuch as the chemical  shifts of H2, H4, and H~ are  close [3], while it is difficult to predict  the effect of 
adjacent groups on them, it is impossible to choose between s t ruc tures  I and II on the basis  of this spec-  
~TUm. 

TABLE I.  PMR Spectra 

Protons 

CH3 
Ha* 
HB Hc'l" 
HD 
H2 and H4 

r, ppm ISubstrate/ 
tnd6-acetone I inCDC13 IEu(DPM)3 = 1.1 

7,61 2,02 -- 
2,13 2,41 3,21 
2,21 2,50 I, 65 
2,02 2,27 1,30 
2,51 2,65 0,44 

1,71 and 1,88 and 2,14 328 and 3,06 

*JAB=13 .2  Hz, t rans  protons [2]. 
~ JCD=8.5  Hz. 

Using i r i s  (dipivaloylmethanato)europium, [Eu(DPM)3] , 
as a "shift reagent ,"  we followed the appreciable weak-field 
shift of the signals (At) at 2.0-2.7 ppm. 

Inasmuch as the nitrogen a tom in the 3 position is more 
basic ,  the protons in the 2 and 4 positions should experience 
a g rea te r  shift (it is assumed [4] that the effect of the coor -  
dinated Eu ion is t ransmi t ted  via a pseudocontact mechanism,  
the determining factors  of which are  the distance to the p ro -  
ton and the angle between the major  axis of the molecule and 
the line connecting it with the lanthanide ion). Thus the shift 
of the H 2 signal is 28.3 ppm for 1-methylimidazone [5] for an 
equimoleculax subst ra te- to-Eu(DPM) 3 ra t io  (as compared  
with 25 ppm for H 4 and 10 ppm for Hs). 
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Inasmuch as the s ignals  at 2.02 and 2.14 ppm a re  shif ted to an approx ima te ly  equal extent,  it can be 
a s sumed  that we are  dealing with s t ruc tu re  I, in which the H 2 and H 4 protons a r e  at about the s ame  dis tances  
f r o m  N 3. The signal of the proton in the 5 posi t ion of s t r u c t u r e  II should exper ience  cons iderably  l e s s  of a 
shift  as compa red  with the signal of the proton in the 2 posit ion.  The smal l  shift  in the H 2 and H 4 signals  
as compared  with 1 -methy l imidazo le  [5] is explained by  weakening of the bas i c i ty  and, consequently,  by  a 
reduct ion in the capaci ty  for  complexing of the n i t rogen a tom in the 3 posi t ion through the two e l e c t r o n - a c -  
cep te r  subst i tuents  - the ni t rovinyl  group and the tosyl  group. The r e a s o n s  for the r e l a t i ve ly  l a rge  shift  of 
the H A signal a r e  unclear .  

The magnitude of the dipole moment  (Pexp 6.7 D, as compa red  with Pcalc  7.07 D for  s t ruc tu re  I and 
5.89 D for s t ruc tu re  II) a lso co r r e sponds  to s t ruc tu re  I. 

The es tab l i shment  of the s t ruc tu re  of 1 - tosy ln i t rov iny l imidazole  p roves  that 1 - t o s y l - 5 - f o r m y l i m i d a -  
zole is f o rmed  by  tosyla t ion of 4(5)formyl imidazole  and that the n i t ropropenyl  der iva t ive  obtained f r o m  it 
has the s a m e  or ienta t ion of the subst i tuents .  

EXPERIMENTAL 

The PMR spectra were recorded with a Varian HA-100 spectrometer relative to hexamethyldisiloxane 
(HMDS). The spectra with Eu(DPM) 3 [6, 7] (10g0 solution in CDCI3) were obtained with a Brueher-Fizik AG 
HX-90/8-15 spectrometer with homostabUization of the resonance conditions. 

The following moments of the individual bonds and groups were used in the calculation of the dipole 
moments via a vector-additive scheme." Csp3-H 0.28, Csp2-H 0.70, Csp3-Csp 2 0.78 [8], NO 2 3.31 (calcu- 
lated from the experimental dipole moment of nitrobenzene [9]), C =N 0.56, C =N 1.8 [i0], S =O 3.76, C =S 
0.44 [11], and C =O 2.3 D [12]. The geometrical parameters of pyrazole [13] were used. 

The dielectric permeabUities of benzene solutions were determined at 25 ~ by the heterodyne method 
with a Tangens apparatus. The orientation polarization was calculated by the Guggeneheim-Smith method 

[14] with ~ 16.44, T 0, and Pexp co 917.19. 
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