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Alkylation of 3 ,5 -d in i t ro - l ,2 ,4 - t r i azo le  with ~-epoxides in aprotic media gave a number of 
1- (2-hydroxyalkyl ) -3 ,5-d in i t ro- l ,2 ,4- t r iazo les ,  which readi ly undergo int ramolecular  cyc l iza-  
tion with elimination of HNO 2 to give 5 ,6-dihydrooxazolo[3 ,2-b]- l ,2 ,4- t r iazole  derivatives.  

As in the case of 3 - n i t r o - 5 - b r o m o - l , 2 , 4 - t r i a z o l e  [1], the alkylation of 3 ,5 -d in i t ro - l ,2 ,4 - t r i azo le  (I) 
with a-epoxides  gives 1- (2-hydroxyalkyl ) -3 ,5-d in i t ro- l ,2 ,4- t r iazo les  (II-VIII), which, in the presence of 
bases,  undergo int ramolecular  cyclization with elimination of HNO 2 to give 5 ,6-dihydrooxazolo[3,2-b]- l ,2 ,4-  
t r iazole  derivatives (IX-XV). 
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II, IX R=H; III, X, XVI R=CH3; IV, XI R=CH2OCH~; V, XII R=CH2OH; VI, XIII 
R=CH2CI; VII, XIV R=CH~ONO2; VIII, XV R=CH2N(NO2)CH3 

The formation of secondary alcohols in the alkylation of 3 ,5 -d in i t ro - l ,2 ,4 - t r i azo le  with unsymmetr ica l  
ce-oxides is confirmed by oxidation of alcohol III to 1- (2-oxopropyl ) -3 ,5-d in i t ro- l ,2 ,4- t r iazole  (XVI). 

The signal of the methylene group bonded to the t r iazole substituent in the PMR spectrum of p r ima ry  
alcohol II lies at weaker field as compared with the signal of the methylene group attached to the hydroxyl 
group. The position of the signal of the methylene protons in the spectra  of alcohols III-V is retained in the 
same region, and this constitutes evidence for attachment of the CH 2 group to the t r iazole  ring, and, con- 
sequently, to the secondary charac te r  of the hydroxyl group. The presence  of two nonequivalent methylene 
doublets in the spectrum of diol V attests to their nonequivalence and corresponds  to a s t ruc ture  with a v ic-  
inal orientation of the hydroxyl groups. 

in contras t  to 3 -n i t ro -5 -b romo- l , 2 ,4 - t r i a zo l e ,  alkylation with s -oxides  of the considerably more acidic 
3 ,5-d in i t ro- l ,2 ,4- t r iazo le  (PKa3.05 [1] a n d - 0 . 6 6  [2], respectively) is real ized only in aprotic solvents (ether, 

* See [1] for communication I. 
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acetone, and dioxane) during catalysis  of undissociated NH 
acid I and therefore  does not require  an external  catalyst.  
Reaction of the s -ox ide  principal ly with the alcohol solvent 
is observed when the react ion is ca r r ied  out in aqueous alcohol 
media. 

The isolation of 1- (2-hydroxyatkyl ) -3 ,5-d in i t ro- t  ,2 ,4- 
t r iazo les  f rom the react ion mixture is difficult because of 
their  high solubilities in acidic media and the ease of their  
in t ramolecular  cyclizat ion during alkalization�9 In contrast  to 
alcohols II-V, which could be isolated in pure form (Table 1), 
VI-VIII  a re  unstable and undergo cyclizat ion to give 5,6-di-  
hydrooxazolo[3 ,2-b] - l ,2 ,4- t r iazote  derivatives even in the 
absence of bases and when they are  s tored or recrys ta l l ized .  
The reason  for  the increased tendency of these alcohols to 
undergo cyclization is the introduction of e lec t ron-accep tor  
groups into the substituent in the 1 position. The effect of the 
substituent is probably exerted on the ability of the alcohol 
to give the alkoxide anion neces sa ry  for attack at the C~ atom 
of the t r iazole  r ing [3]. 

The considerably g rea te r  tendency of 1-(2-hydroxyalkyl)-  
3 ,5-dini t rot r iazoles  to undergo in t ramolecular  cyclization as 
compared with their  5 -bromo-subs t i tu ted  analogs is due to 
the g rea te r  mobility of the ni t ro  group in the 5 position of the 
t r iazole  ring as compared with halogen during nucleophilic 
substitution [4]. 

EXPERIMENTAL METHOD 

The PMR spectra were recorded with an R-12 spectrom- 

eter with hexamethyldisiloxane as the internal standard. The 

IR spectra of films of the compounds were obtained with a 

UR-20 spectrometer �9 

1- (2- Hydroxyalkyl)-3 ,5-dini t ro-  1 ,2,4- tr iaz oles (II-VHI},., 
A 5.7-g (0.035 mole) sample of the sodium salt of t r iazole  I 
was dissolved in 54 ml of 3% hydrochloric acid, and the solu-  
tion was extracted with diethyl ether (four 25-ml  portions).  
The ext rac t  was dried with anhydrous magnesium sulfate, 
0.07 mole of the epoxide* was added to it with cooling, and 
the mixture was kept in a sealed vesse l  for 2-3 days. The 
ether was then removed,  and the residue was extracted r e -  
peatedly with boiling dichloroethane to give II-V (Table 1), 
or the alcohol, without isolation, was t reated with alkali. 

1 - (2-Oxopropyl ) -3 ,5-d in i t ro - l ,2 ,4 - t r iazo le  (XVI). A 
solution of 2 g of alcohol III in 6 ml of concentrated sulfuric 
acid was added to a heated (to 60 ~ mixture of 4 ml of con- 
centrated sulfuric acid, 20 ml of water,  and 1.9 g (0.0065 mole) 
of potass ium dichromate,  and the mixture was held at this 
t empera tu re  for  30 min. It was then cooled and extracted 
with ethyl acetate.  The extract  was dried with calcined mag-  
nesium sulfate, and the solvent was removed in vacuo to give 
a product  with mp 136-137 ~ [from d ich lo roe thane -ch lo ro -  
form (1 : 2)] in 91% yield, tR spec t rum:  1320, 1580 (NO2) , 
1140, 1350, 1450, 1525 (ring), 1180, and 1730 (CO) cm -t .  Found: 
C 27.6; H 2.2 ; N 33.0%. CsH~N505 . Calculated : C 27.9 ; H 2.3 
N 32.6%. 

* 3-(N-Ni t ro--N-methyl) - l ,2-epoxypropane was synthesized by 
the method in [5]. 
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2-Ni t ro -5 ,6 -d ihyd rooxazo lo [3 ,2 -b ] - l , 2 , 4 - t r i a zo l e s  ( IX-XV) .  The crude  alcohol (II-VII) was dissolved 
in 40 ml  of water ,  and the solution was made alkaline to pH 8 with 0.1 N sodium hydroxide solution. The 
resu l t ing  prec ip i ta te  was r emoved  by f i l t rat ion,  washed with water ,  and c rys ta l l i zed .  The yields were  70- 
85% (based on t r i azo le  I). Compounds IX-XIV were  identical  to the compounds descr ibed  in [1]. 2 -Ni t ro -  
5- (N-n i t ro -N-methy laminomethy l ) -5 ,6 -d ihydrooxazo lo [3 ,2 -b ] - l , 2 ,4 - t r i azo le  (XV) had mp 171-171.5 ~ ( f rom 
dichloroethane).  IR spec t rum:  1360, 1560 (C-NO2) ; 1280, 1525 (N-NO2) ; 1130, 1430, 1525 ( t r iazole  ring); 
1600 cm -i  (oxazole ring). Found: C 29.5; H 2.0; N 34.2%. C6HsN605. Calculated:  C 29.5; H 3.3; N 34.4%. 
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