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The IR spectra of guanazole and 1-mer.hyl- and 1-phenylguana- 
zoles have been recorded. A comparison of the IR spectra of the prod- 
ucts before and after deuteration at the N--H bonds has shown that 
they have the diamino structure. 

Pe l l i zza r i  [1] isolated a product  of the reac t ion  of 
hydrazine  hydrochlor ide with dicyandiamide which he 
cal led guaaazole and to which he asc r ibed  the s t r u c -  
ture  3, 5 -d i imino te t rahydro-1 ,  2, 4 - t r iazo le .  The use of 
a ry lhydraz ines  as  one of the components  led to the 
synthes is  of 1 -a ry lguanazo les  [1-5]. Later ,  a number  
of invest igat ions  was ca r r i ed  out on the opt imum con-  
di t ions for the reac t ion  [6, 7]. 

Stolle and Dietr ich [8] observed that the exis tence 
of the following types of s t ruc tu re s  (I-V) is possible  
for the guanazoles,  and for  convenience of i l lus t ra t ion  
they proposed to use the diamine s t ruc tu re  V. 
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Later ,  Steck and Nachod [9], studying the UV spec t ra  
of the 1 -a ry lguanazo les ,  suggested that they have the 
s t ruc tu re  of 3 ( 5 ) - a m i n o - 5 ( 3 ) - i m i n o - l - a r y l - 1 ,  2, 4-  
t r i azo l ines  (III or IV); however,  they considered  that 
the exis tence of the d iaminot r iazo le  form V could not 
be excluded. Final ly ,  in 1963 a paper  appeared [10] 
in which, on a bas i s  of the study of the IR spectra ,  the 
di imino s t ruc tu re  I was asc r ibed  to guanazole and 
methylguanazole .  

As has been shown by Angyal and Angyal [11], chem-  
ical methods of es tab l i sh ing  s t ruc ture  a re  unsui table  
for aminoheterocyeles .  Consequently, for a definit ive 
elucidat ion of the s t ruc tu re  of a number  of guanazoles 
in the c rys ta l l ine  state we have made a compar i son  of 
their  IR spec t ra  before and af ter  deutera t ion at the 
N--H bonds. The use of the r e su l t s  of par t ia l  [12, 13] 
and exhaust ive [14-17] deutera t ion has been used suc -  
cesful ly for the solut ion of s im i l a r  p roblems.  

In the region  of the NH s t re tch ing  v ibra t ions  of 1, 2, 
4 - t r i azo le  there a re  two absorpt ion bands (Fig. 1). The 
f i r s t  of them, at 3400 em -1, is compara t ive ly  diffuse 
and it can be asc r ibed  to the s t re tch ing  v ibra t ions  of 
the NH of the r ing.  The band at 3100 cm-1 was p r e -  
v iously  [19] a sc r ibed  to the NH s t re tch ing  v ibra t ions  
of the r i ng  but, apparent ly ,  incor rec t ly ,  s ince the i n -  

tens i ty  of this band sca rce ly  changes on deuterat ion.  
Thus, the band at 3100 cm - t  must  apparent ly  be a s -  
c r ibed  to the C--H s t re tch ing  v ibra t ions  in the he te ro-  
cyclic r ing.  

It is known [16, 17, 19, 20] that in 1, 2, 4 - t r i azo le  de-  
r iva t ives  with a fixed imino s t ruc tu re  there is a s t rong  
absorpt ion  band in the 1700-1600 em -z region c o r r e -  
sponding to the v ib ra t ions  of an exocyclic C-~--N band. 
There  is  no absorpt ion in this  region  in the spec t rum 
of 1, 2, 4 - t r i azo le .  

The spec t ra  of guanazole and 1 - me t hy l -  and 1-  
phenylguanazoles  that we studied have groups of s t rong 
bands in the 3300-3000 cm -1 region  caused by the 
symme t r i c a l  and a n t i symme t r i c a l  v ib ra t ions  of the 
NH 2 groups and also,  for guanazole, by the NH v i b r a -  
t ions of the r ing  (Figs.  2a, 3a, and 4a). 

After  the f i r s t  deutera t ion  of the compounds studied, 
the in tensi ty  of the bands in the 3000 cm -1 region  de-  
c reased ,  while in the 2500 cm -1 region  a new group of 
bands appeared.  No new detai ls  of the spec t rum ap-  
peared  in the region of the symme t r i c a l  and a n t i s y m -  
me t r i ca l  v ib ra t ions  of the NH group. 

However, the method of par t ia l  deutera t ion cannot 
show the s t ruc tu re  of the compounds studied unambig-  
uously, and for a definit ive proof of the s t ruc tu re  we sub-  
jected the products  to more  f a r - r e a c h i n g  deuterat ion.  

After  fivefold deutera t ion  the bands in the region of 
the NH s t re tching v ibra t ions  had a lmos t  d isappeared,  
and in place of them bands had appeared in the 2500 
cm -1 region  which is cha rac te r i s t i c  for the s t re tch ing  
v ibra t ions  of the ND bond (Figs. 2b, 3b, and 4b). 

In the region of the deformat ion v ib ra t ions  of the 
amino group in the spec t ra  that we studied, a s t rong 
band is found at 1620-1640 cm -1 which may be due 
e i ther  to the v ibra t ions  of the exocyclic C ~ N  bond (for 
the di imino s t ruc tu re  I [10]) or to the deformat ion 
v ibra t ions  of the NH 2 group (in the case of the diamino 
s t ruc tu re  V). In addition, it may be regarded  as a 
s u m m a r y  band for the amino - imino  s t ruc tu re s  I I-IV.  

For  the di imino compound I, the r ep l acemen t  of 
hydrogen by deuter ium should not lead to subs tan t ia l  
changes in the pos i t ions  and in tens i t i es  of the band in 
the 1620-1640 cm -1 region. 

In the case of an amino - imino  s t ruc ture  (II-IV), 
there  should be a weakening or a spl i t t ing (on par t ia l  
deuterat ion) in the 1620-1640 cm -1 region.  

In the case of the diamino s t ruc ture  V, this band 
should disappear  a lmos t  competely,  with the appea r -  
ance in the 1100-1200 cm - t  reg ion  of a band caused by 
the vibrations of the ND group. 



CHEMISTRY OF HETEROCYCLIC COMPOUNDS 545 

< 

b 

1), c m - *  

Fig.  1. IR s p e c t r a  of 1 , 2 , 4 - t r i a z o l e  in 
KBr  in the reg ion  of the  NH s t r e t ch i ng  
v ib ra t ions :  a) be fo re  deu te ra t ion ;  b) 

a f t e r  deu te ra t ion  
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Fig.  3. IR s p e c t r a  in KBr  of 3 , 5 - d i a m i -  
n o - l - m e t h y l - l , 2 , 4 - t r i a z o l e :  a) before  

deu te ra t ion ;  b} a f t e r  deu te ra t ion .  
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Fig.  2. IR s p e c t r a  in KBr  of 3 , 5 - d i a m i n o -  
1 ,2 ,4 - t r i a zo l e  (guanazole):  a) before  d e u t e r -  

ation; b) a f te r  deuterat iono 
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Fig.  4. IR s p e c t r a  in KBr  of 3 , 5 - d i a m i -  
n o - l - p h e n y l - l , 2 , 4 - t r i a z o l e :  a) be fo re  

deutera t ion ;  b} a f t e r  deutera t ion .  
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The spec t ra  given in Figs.  1 - 4  p e r m i t  the conclu-  
sion that a diamino s t ruc tu re  of type V, is the most  
l ikely in the c rys ta l l ine  state for guanazole and the 
der iva t ives  of it that have been studied. 

EXPERIMENTAL 

The compounds studied were obtained by known methods: 1,2,4- 
triazole with mp 124 ~ C [18], guanazole with mp 204 ~ C [7], and 
1-phenylguanazole with mp 174-175 ~ C [5]. 1-Methylguanazole with 
mp 156 ~ C was obtained in 80% yield from methylhydrazine sulfate 
and dicyandiamine [5]. 

The IR spectra were taken on an IKS-14A instrument. The samples 
were prepared in the form of tablets with potassium bromide. Deutera- 
tion was carried out by boiling the substances with heavy water (D~O) 
4-5 times with its subsequent removal by distillation in vacuum. 
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