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Reaction of 1-methyl-3 ,5-dini t ro- l ,2 ,4- t r iazole  with alcohols or phenols in the presence of 
bases (tertiary amines) leads to replacement of the nitro group in the 5-position by an alk- 
oxy or phenoxy group. 

Methods for the preparation of ethers  of 3(5)-hydroxy-l ,2,4-tr iazoles have not been investigated to 
any extent up to the present time. The l i terature records only isolated instances of the synthesis of rep-  
resentative compounds of tMs type [2,3]. 

1,2,4-Triazoles derivatives containing both nitro and alkoxy or phenoxy groups have not been inves- 
tigated. 

In investigating nueleophilic substitution reactions of the nitro group in nitro derivatives of 1,2,4- 
triazole [4], we observed that reaction of 1-methyl-3,5-dini t ro- l ,2 ,4- t r iazole  (I) with ammonia, methyl- 
amine, or diethylamine in alcoholic solution does not give the amino derivatives, but a compound identi- 
fied as 1-methyl-3-ni t ro-5-e thoxy- l ,2 ,4- t r iazole .  

Fur ther  investigations led to the development of a convenient and fair ly general method for the pre-  
paration of 1-methyl-3-ni tro-5-alkoxy (phenoxy)-l ,2,4-triazoles by the reaction of I with alcohols and 
phenols in the presence of ter t iary  amines (see Table 1). The use of te r t ia ry  amines (triethylamine) avoids 
the possible formation of amino derivatives as impurities.  

Thin layer chromatography on alumina of the reaction products shows that, in all cases, a single 
i somer  is formed. The structure of the compounds obtained was established by hydrolysis of the methoxy 
and ethoxy derivatives (IIa and IIb) with HBr which resulted in the simultaneous replacement of the second 
nitro group by bromine to give 1-methyl -3-bromo-l ,2 ,4- t r iazole-5-one  (III). 

R O - - ~  N - -  0 

I I I 
EH 3 CH 3 CH 3 

~1 a .  b ~ I l l  I V  

The triazolone Ill was also obtained from 1-methyl-3-ni t ro- l ,2 ,4- t r iazole-5-one  (IV) [4]. The phenoxy 
derivatives lid and IIe were very  stable to acid hydrolysis, and remained unchanged even on heating for 
many hours. Alkaline hydrolysis resulted in decomposition, with the formation of ammonia, and no pure 
compound could be isolated. 

* For part IV, see [I]. 
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T A B L E  1. 1 - M e t h y l - 3 - n i t r o - 5 - a  I k o x y ( p h e n o x y ) - l , 2 , 4 - t r i a z o l e s  
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E X P E  R I M E  N T A L  

1 - M e t h y l - 3 - n i t r o - 5 - m e t h o x y - l , 2 , 4 - t r i a z o l e  (IIa). To a solut ion of 2 g (11.5 mmole )  of I [5] in 50 ml 
of me thano l  at 50 ~ C w a s  added 1.6 ml  of t r i e thy lamine ,  and the m i x t u r e  was  heated at 60-70  ~ C f o r  2 hr .  
The methano l  was  evapora t ed ,  and the r e s i due  was  r e c r y s t a l l i z e d  f r o m  ethanol  (6 ml  p e r  g). 

1 - M e t h y l - 3 - n i t r o - 5 - e t h o x y - l , 2 , 4 - t T i a z o l e  (IIb) w a s  obta ined  in a m a n n e r  s i m i l a r  to IIa, in e thanol ic  
solut ion.  

1 - M e t h y l - 3 - n i t r o - 5 - p r o p o x y - l , 2 , 4 - t r i a z o l e  (IIe). A 6-g  (35 mmole )  quant i ty  of I was  d i s so lved  in 
130 ml  of n - p r o p a n o l  at 85 ~ C, and 4.8 ml  of t r i e t h y l a m i n e  was  added.  The m i x t u r e  was  heated f o r  3 h r  
at 95 ~ C, the solvent  w a s  evapora ted ,  and the r e s i d u a l  oil  was  ex t r ac t ed  with benzene .  The benzene  so lu -  
t ion was  washed  with w a t e r  and dr ied  o v e r  c a l c i u m  ch lor ide ,  the solvent  was  r e m o v e d  at a t m o s p h e r i c  
p r e s s u r e ,  and the r e s i d u e  wa s  d is t i l led  in vaeuo  to give 0.6 g (107o) of a l igh t -ye l low oil, bp 130-133 ~ C 
(0.5 mm),  which  c r y s t a l l i z e d  on s tanding.  Af te r  wash ing  with p e t r o l e u m  e ther ,  it had mp 38 ~ C. 

1 - M e t h y l - 3 - n i t r o - 5 - p h e n o x y - l , 2 , 4 - t r i a z o l e  (IId). To a solut ion of 2 g (11.5 mmole )  of I in  a m i x t u r e  
of 15 ml of dioxane and 3 ml of w a t e r  was  added at r o o m  t e m p e r a t u r e  a solut ion of 1.09 g (11 mmole )  of 
phenol  in 4 ml of d ioxane.  The m i x t u r e  wa s  heated  fo r  3 h r  at 65-70 ~ C and kept  f o r  a day, the solvent  
was  r e m o v e d ,  and the r e s i due  was  washed with wa te r ,  d r ied ,  and r e c r y s t a l l i z e d  f r o m  a m i x t u r e  of 
CCI 4 p e t r o l e u m  e t h e r  wi th  the addi t ion of a lumina .  

N i t rphenoxyde r i va t i ve s  IIe and IIf w e r e  obta ined  in a m a n n e r  s i m i l a r  to IId, a f t e r  heat ing f o r  4 hr  at 
80-85 ~ C. 

1 - M e t h y l - 3 - b r o m o - l , 2 , 4 - t r i a z o l e  (III). A) A 0 .75-g  (4.8 mmole )  quant i ty  of I Ia  in a m i x t u r e  of 8 ml 
of g lac ia l  ace t ic  ac id  and 8 ml  of 44% HBr  was  boi led  fo r  3 h r  at  110-115~ The  r e a c t i o n  m i x t u r e  
was  cooled,  p o u r e d  into 40 ml  of wa te r ,  m a d e  bas ic  to pH 8.5, and then ex t r ac t ed  with 4 • 40 ml  of 
c h l o r o f o r m  to r e m o v e  u n r e a c t e d  IIa. The aqueous solut ion was ac idi f ied  with H2SO 4 to pH 3 .5-4 ,  and ex -  
t r a c t e d  with 5 • 50 ml  of c h l o r o f o r m .  The e x t r a c t  was d r ied  over  c a l c i u m  ehor ide  and the so lvent  was r e -  
m o v e d  in vacuo  to give 0.21 g (25%), mp 225 ~ C ( f rom d ich loroe thane) .  Found,  %: C 20 .20 ;H 1.80; Br  45.17; 
N 23.68. Mol wt 179. Calcula ted  fo r  C3H4N3OBr, %: C 20.23; H 2.25; Br 44.92; N 23.60. Mol wf 178. IR 
s p e c t r u m ,  c m - l :  1695 (C = O) and 700 (C--Br)  [6]. 
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Compound Ill was obtained in a s imi la r  manner  f rom IIb,  in 45% yield.  

B) A 1-g (7 mmole) quantity of IV [4] was boiled in 11 ml of 44% HBr at 110-115 ~ C for  4 hr. The 
mixture  was cooled to 0 ~ C, and the precipi ta te  which separated was f i l te red  off, washed with ice water,  
dried,  and r ec rys t a l l i z ed  f rom dichloroethane to give 0.25 g (20%) of product,  mp 224.5-225.5 ~ C, which 
was identical  with the compound obtained by method A) (rap, IR spectrum,  e lementa ry  composition).  
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