
2-(4-Ethyl-3,5-di-n-propyl- l-pyrazolyl)-8-n-propylhypoxanthine (VIII). A mixture of 6.1 g of IV, 3.2 g 
of 5-ethylnonane-4,6-dione, and 50 ml of DMF was refluxed for  2 h, after which it was poured into 300 ml of 
water.  The precipitate was removed by filtration, washed on the f i l ter  with water,  and dried to give 3.0 g of 
VIII. 

io 
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3. 

4. 
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a-OXIDES IN REACTION WITH N- H ACIDS OF THE 

HETEROCYCLIC SERIES 

IV.* ALKYLATION OF 1-METHYL-3-NITI~O-I,2,4-TRIAZOL-5-ONE 

WITH OLEFIN OXIDES 

T .  P .  K o f m a n ,  I .  V. V a s i l ' e v a ,  
and  M. S. P e v z n e r  

UDC 547.792.3.5.9:542.953 

Anumber of 1-methyl-4-(2-hydroxyalkyl)-3-ni t ro- l ,2 ,4- t r iazol-5-ones  and their  derivatives 
were obtained by reaction of 1-methyl-3-ni t rol ,2 ,4- t r iazol-5-one with ~-epoxides.  The fact 
of intramolecular  nucleophilic substitution of the nitro group in hydroxy derivatives of 3-nitro-  
1,2,4-tr iazol-5-one with cyclization to 2-methyl-3-oxo-5,6-dihydrooxazolo[3,2-b]- l ,2,4-tr iaz-  
oline was established. 

The available data on the alkylation of 3-ni t ro-1,2,4-tr iazol-5-one are extremely contradictory. Accord- 
ing to the data in [2], methylation with dimethyl sulfate in alkaline media leads to 1,4-dimethyl-3-ni t ro- l ,2 ,4-  
t r iazol-5-one,  whereas it has been reported [3] that exclusively monosubstitution products are  formed, which 
Chipen and Bokaldere [3] explain by rapid hydrolysis of the alkylating agent and the relatively low reactivity 
of the secondary reaction center.  

We have established that 1-methyl-3-ni t ro•  (I) is alkylated successfully at the second 
center (N 4) in aqueous media in the presence of bases when a-epoxides ,  which are  relatively stable with respect  
to hydrolysis ,  are  used. The alkylati0n conditions are  s imilar  to the conditions previously described for  3- 
n i t ro-5-bromo- l ,2 ,4- t r iazo le  [4], the acidity of which is close to that of triazolone I (pKa 3.05 and 3.67, r e -  
spectively, determined potentiometricallv) o 

CH3 \ N.'N~.c/NO2 CH2--CH--R CH;~\N-'N~c/NO2 

o ~ C - - N  It O ~C--N\cH2--CI t  (Otl)R 
I ~ ~. ~ . . i /  II-VI 

/ / 
Cfl --CH,~CI 

C H~ ~. N/-N.~c/NO I ~ t 
l I 

o(~C--N~cH2CH (0 NO~) R o ~ C - - N - - C H 2  
VII-X XI 

ll, Vll R~tl; Ill, VIII R:~CH3; IV. IX R' CH~CI: V,X R-CH)ONO~; VI R:,CHOtt 

*See [1] for  communication III. 
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Fig.  1. PMR spectra :  a) 1 -me thy l -  
3 - n i t r o - 4 -  (2 -n i t ra to -3-ch lo ropropy l )  - 
1 ,2 ,4 - t r i azo l -5 -one ;  b) 2 - m e t h y l - 3 -  
oxo -6 -eh lo rome thy l -5 ,6 -d thyd roox -  
azo lo [3 ,2 -b ] - l , 2 ,4 - t r i azo l ine .  

Compounds II,  IV, and V were  isola ted in pure  f o r m  and n i t ra ted  thoroughly to give the cor responding  
n i t ra te  de r iva t ives ;  a lcohols  III and VI were  identified only in the f o r m  of the n i t r a t es  (Table 1). As in the 
case  of 1 ,2 ,4 - t r i azo le  de r iva t ives  [1, 4, 5], secondary  alcohols a re  f o rmed  in the reac t ion  of t r i azo lone  I with 
u n s y m m e t r i c a l l y  subst i tuted a - e p o x i d e s  (evidence fo r  this  is provided by the PMR s p e c t r a  of the alcohols  and 
t h e i r  n i t ra tes ) .  The s tabi l i ty  of the signal of the methylene  group bonded to the t r i azo lone  ring fo r  the p r i -  
m a r y  (]I) and secondary  (IV, V) alcohols  and the i r  n i t r a t e s  (VII-X), the nonequivalence of the methylene  groups  
in the spec t rum of d in i t ra te  X, and the shift  to weak field of the signal  of the methyl idyne proton on pass ing  
f r o m  alcohols  IV and V to t he i r  n i t r a t e s  IX and X make  it poss ib le  to r e g a r d  the 1 - m e t h y l - 3 - n i t r o - 4 - ( 2 - h y -  
d r o x y a l k y l ) - l , 2 , 4 - t r i a z o l - 5 - o n e  s t ruc tu re  as  valid fo r  hydroxya lky l - subs t i tu ted  t r i azo lones  I. 

Because  of the acidi ty  of t r i azo lone  I, i ts  alkylat ion with a - e p o x i d e s  can be c a r r i e d  out in the absence  of 
ex te rna l  ca ta lys t s  [4]. The use  of apro t ic  solvents ,  in which solvat ion of the anion of the nucleophile and the 
oxygen a tom of the oxide r ing,  at which p r i m a r y  a t tack by the N - H  acid takes  p lace ,  is p r e f e r a b l e  for  the r e -  
a l izat ion of th is  p r o c e s s .  However ,  t r i azo lone  I is p rac t i ca l ly  insoluble in apro t ic  solvents  (acetone,  e ther ,  
and dioxane),  and i ts  solubil i ty in alcohols  at r oom t e m p e r a t u r e  is l imi ted .  In view of the low concent ra t ion  
of the nucleophile and i ts  solvat ion,  a lkylat ion in ethanol at r oom t e m p e r a t u r e  cannot be c a r r i e d  out. At high 
t e m p e r a t u r e s  a lkylat ion by epichlorohydr in  is  obse rved  when b a s e s  a r e  absent  (Table 2); this is  undoubtedly 
due to the r a t h e r  high acidi ty  of t r i azo lone  I.  The p r o c e s s  is a cce l e r a t ed  when a ba se  is introduced and i ts  
concent ra t ion  is  i nc r ea sed ,  during which the genera l  p r inc ip le s  of the alkylat ion of N - H  acids of the t r i azo le  
r ing by a - e p o x i d e s  a r e  re ta ined  [1, 4]. Alkylat ion is  accompanied  by an i nc r ea se  in the pH of the  medium;  
this  was used  to mon i to r  and c o m p a r a t i v e l y  evaluate  the reac t ion  ra te .  

The a - e p o x i d e s  inves t iga ted  in the reac t ion  with t r i azo lone  I can be a r r anged  in the following o r d e r  of 
dec reas ing  reac t iv i t i es :  p ropylene  oxide, ethylene oxide, ni t roglycidol ,  ep ichlorohydr in ,  glycidol.  

The alkylat ion of t r i azo lone  I by a - o x i d e s  with different  s t r u c t u r e s  shows that ,  as  in the case  of 3 -n i t ro -  
5 - b r o m o - l , 2 , 4 - t r i a z o l e ,  p ropylene  oXide is  m o r e  reac t ive  than epoxides with e l e c t r o n - a c c e p t o r  subst i tuents .  
The l a t t e r  fact  and the fac t  of a lkylat ion in the absence  of ba se s  const i tute  evidence in favor  of p r i m a r y  acid 
ca ta lys i s  of the p r o c e s s .  

T r e a t m e n t  of ha lohydr in  IV with alklai  leads  to the synthes is  of halo der iva t ive  XI, which does not con-  
tain a n i t ro  group,  ins tead of the expected a - e p o x i d e .  The 2 - m e t h y l - 3 - o x o - 6 - c h l o r o m e t h y l - 5 , 6 - d i h y d r o -  
oxazo lo [2 ,3 -b ] - l , 2 ,4 - t r i azo l ine  (XI) s t ruc tu re  was ass igned  to the compound on the ba s i s  of the analyt ical  and 
spec t r a l  data .  In con t r a s t  to the s imple  f i r s t - o r d e r  spec t rum obtained fo r  alcohol IV and its n i t ra te  IX, non- 
equivalence of the methylene  group pro tons  is  obse rved  in the PMR spec t rum of de r iva t ive  XI of halohydrin IV 
Ca s p e c t r u m  of the ABX type); this  cons t i tu tes  evidence fo r  the development  of a r igid sy s t em of r ings as a 
r e su l t  of cycl iza t ion  (Fig. 1). 

As in the case  of hydroxy de r iva t i ve s  of 3 , 5 - d i n i t r o - l , 2 , 4 - t r i a z o l e  [5], e l iminat ion of the ni t ro group to 
give a two- r ing  s t ruc tu re  was found to be p r e f e r a b l e  to dehydrochlor inat ion in the alkyl  subst i tuent .  
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EXPERIMENTAL 

The PMR spectra of deuteroaeetone solutions of the compounds were recorded with a Perkin-Elmer R- 
12 spectrometer (60 M/-Iz) with hexarnethyldisiloxane as the internal standard. The IR spectra of films of the 
compounds were recorded with a UB-20 spectrometer. 

1-Methyl-4-(2-hydroxyalkyl)-3-ni t ro- l ,2 ,4- t r iazol-5-ones (II-VI). A mixture of 3.8 g (26 mmole) of 
triazolone I, 0.21 g (5.2 mmole) of sodium hydroxide, and 52 mmole of the epoxide was dissolved in 50 ml of 
80% ethanol, and the solution was allowed to stand in a closed volume with monitoring of the pH of the medium. 
When the pH reached 6.5-6,8 (pH 0 4.0-4.1), the mixture was diluted with water to twice its original volume, 
the ethanol was evaporated, and the residual mixture was extracted with ethyl acetate. The extract  was washed 
with water and dried over calcined magnesium sulfate. The solvent was removed, and the alcohols were pur-  
ified by crystall ization (Table 1) or  nitrated without purification. 

1-Methyl-4-(2-ni t ra toalkyl)-3-ni t ro- l ,2 ,4- t r iazol-5-ones  (VH-X). A 20-mmole sample of alcohol II-VI 
was added with cooling and stirring to 20 ml of an acidic mixture consisting of equal volumes of H2SO 4 (sp. gr. 
t.83) and NHO3 (sp. gr. 1.51), and the mixture was allowed to stand at 10-15~ for 4 h. It was then poured 
over ice, and the resulting solution was neutralized with sodium carbonate and extracted with ethyl acetate. 
The solvent was removed from the extract ,  and the residue was crystal l ized (Table 1). 

2-Methyl-3-oxo-6-chloromethyl-5,6-dihydrooxazolo[3,2-b]-l ,2,4-tr iazoline (XI). A solution of 1.28 g 
(31.8 mmole) of sodium hydroxide in 10 ml of water was added in portions to 5 g (21.2 mmole) of halohydrin 
IV in 50 ml of dioxane, and the mixture was s t i r red  at 20~ for 3 h. It was then diluted to twice its original 
volume with water and extracted with methylene chloride. The extract  was dried over anhydrous magmesium 
sulfate, the solvent was evaporated, and the residue was crystal l ized from carbon tetraehloride to ~ve  XI, 
with mp 73-74~ in 52% yield. IR spectrum: 820 s, 1000 m, 1230 w, 1290 s, 1340 w, 1385 m, 1420 w, 1510 vs, 
1660 vs, and 1730 vs cm -1. Found: C 37.5; H 4.1; C1 18.2; N 22.1%; M 185. C6HsC1N404. Calculated: C 37.9; 
H 4.2; C1 18.7; N 22.1%; M 189.5. 
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