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The reac t ion  of 4 ,4 -d in i t rova le ron i t r i l e  with hydrogen chlor ide and methanol  gives the hyd ro -  
chlor ide  of the methyl  imino e s t e r  of 4 ,4 -d in i t rova le r ic  acid. The l a t t e r  is conver ted  to the 
f ree  irnino e s t e r ,  amide,  and methyl  e s t e r  of 4 ,4 -d in i t rova le r ic  acid.  The s a m e  hydrochlo-  
r ide  read i ly  condenses  with e thylenediamine,  o-phenylenediamine ,  or  o-aminophenol  to give,  
r e spec t ive ly ,  imidazol ine,  benz imidazole ,  o r  benzoxazole ,  which contain a N,T-dini t robutyl  
rad ica l  in the 2-posi t ion.  The methyl  imino e s t e r  of 4 ,4 -d in i t rova le r ic  acid is rapidly  con-  
v e r t e d  to 2 ,4 ,6 - t r i s  (9~ , 7 -d in i t r obu ty l ) - l , 3 , 5 - t r i a z ine  at room t e m p e r a t u r e .  

In developing our  s tudies  of the synthes is  and t r ans fo rma t ions  of n i t roa lky l - subs t i tu ted  he te rocyc l ic  
compounds ,  we have inves t igated the use  of 4 ,4 -d in i t rova le ron i t r i l e  as the  s ta r t ing  compound for  this p u r -  
pose .  It  was found that  this n i t r i le  r ead i ly  r e a c t s  with methanol  and hydrogen chloride in e ther  to give 98~ 
of the hydrochlor ide  of the methyl  imino e s t e r  of 4 ,4 -d in i t rova le r i c  acid (I). 

~NH " HCI 
H3CC(NO2)2CH2Ctl2CN + CH3OH + HCI ~ H3CC(NO2)2CH2CH2C\ocH2 

I 

The s t r u c t u r e  of I was conf i rmed  by reac t ions  c h a r a c t e r i s t i c  for  imino e s t e r  hydrochlor ides :  i t  was 
hydro lyzed  to methyl  4 ,4 -d in i t rova le ra te ,  conver ted  to the amide of the s ame  acid by the P inner  r e a r r a n g e -  
men t  and, by t r e a t m e n t  with t r i e thy lamine ,  conver ted  to the f ree  imino e s t e r  (I1), a r a t h e r  unstable c o m -  
pound which is conver t ed  rap id ly  to the cor responding  t r i az ine  (III) at room t e m p e r a t u r e .  The l a t t e r  was 
also obtained in high yield by heat ing 1"[ with a cata lyt ic  amount of I.  

Heating I with e thylenediamine in alcohol gives  the hydrochlor ide  of the cor responding  imidazol ine 
(IV). The co r respond ing  benzimidazole  (V) and benzoxazole  (VI) a re  obtained in even higher  yields by b r i e f  
heat ing of I with o-phenylenediamine  or  o-aminophenol  in methanol .  The s t r u c t u r e s  of IV-VI were  con-  
f i r m e d  by the i r  IR s pec t r a  f r o m  500 to 3500 cm -1. 
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E X P E R I M E N T A L  

Hydrochlor ide  of the Methyl Imino  Es t e r  of 4 ,4 -Din i t rova le r i c  Acid (i). Dry  hydrogen chloride was 
p a s s e d  with v igorous  s t i r r i ng  at - 5  to 0 ~ through a solution of 8.65 g (0.05 mole) of 4 ,4 -d in i t rova le ron i t r i l e  
and 1.6 g (0.05 mole)  of absolute methanol  in 50 ml  of absolute e ther  until the solution was sa tu ra ted .  The 
p rec ip i t a t e  was f i l te red  without acces s  to mo i s tu r e  and washed with absolute e the r  until the chloride ions 
were  r e m o v e d  to give 11.95 g (98%) f I with mp 110 ~ (by prec ip i ta t ion  f rom glacial  acet ic  acid with absolute 
e the r ) .  Found%:  C1 14.9. C6H12N3OsC1. Ca lcu la ted%:  14.7. 

*See [1] for  communica t ion  V. 
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Methyl 4 ,4 -Din i t rova le ra t e .  Wate r  (5 ml) was added to a suspension of 7.26 g (0.03 mole) of I and 40 
ml  of e ther ,  and the mix tu re  was s t i r r e d  at r oom t e m p e r a t u r e  for  2 h. The e the r  l a y e r  was then removed,  
and the aqueous l aye r  was ex t rac ted  with e ther .  The e the r  l aye r  and the e the r  ex t r ac t s  were  combined,  
dr ied  with MgSO~, and f rac t iona ted  in a n i t rogen s t r e a m  to give 5.22 g (84~c) of methyl  4 ,4 -d in i t rova le ra te  
with bp 125-127 ~ (4 ram) and n~ 1.4554 [2]. 

4~4-Dini t rova leramide .  Compound I [2.42 g (0.01 mole)] was hea ted  to the mel t ing  point, during which 
decomposi t ion  with methyl  chlor ide  evolution was obse rved .  When the frothing had ceased ,  the t e m p e r a t u r e  
was r a i s e d  to 115-120 ~ and the mix tu re  was held at this  t e m p e r a t u r e  for  10 rain. The reac t ion  product  was 
ex t rac ted  with hot benzene,  and the ex t r ac t s  we re  evapora ted  to d rynes s  to give 1.63 g (91%) of 4 ,4 -d in i t ro -  
v a l e r a m i d e  with mp  76 ~ [from c y c l o h e x a n e - b e n z e n e  (3 �9 7)]. Found %: C 31.4; H 4.7; N 21.1. C~HgN307. 
Calcu la ted  %: C 31.4; H 4.8; N 21.9. 

Methyl Imino E s t e r  of 4 ,4 -Din i t rova le r i c  Acid (iI). A mix tu re  of 7.26 g (0.03 mole) of I and 3.04 g 
(0.03 mole)  of t r i e thy lamine  in 50 ml  of e the r  was s t i r r e d  v igorous ly  for  1.5 h, the prec ip i ta te  was f i l te red  
and washed  with e the r ,  and the e the r  was r emoved  by dist i l lat ion to give 5.85 g (95~c) of II with bp 112-114 ~ 
(1.5 ram).  The imino e s t e r  was rap id ly  conver ted  to HI on standing. 

2 , 4 , 6 - T r i s ( ~ , y - d i n i t r o b u t y l ) - l , 3 , 5 - t r i a z i n e  (IH). A mix tu re  of 2.57 g (0.0125 mole) of II and 0.08 g 
(0.0003 mole)  of I was hea ted  at 140 ~ for  2 h, cooled, and ex t rac ted  with hot benzene to give 2.15 g (84%) of 
III with mp  79-80 ~ (from pe t ro l eum e ther ) .  Found %: C 34.6; H 4.6; N 24.3. C15H21NgO12. Calculated %: C 
34.7; H 4.1; N 24.3. IR s p e c t r u m .  1560, 1570, 1410, 1250, 800 (triazine ring); 1595; 1330 cm -1 C(NO2) 2. 

2 - (~ ,~ -Din i t robu ty l ) -2 - imidazo l ine  Hydrochlor ide  (IV). A mix tu re  of 2.42 g (0.01 mole) and 0.6 g 
(0.01 mole)  of e thylenediamine  in 25 ml  of absolute alcohol was ref luxed for  1.5 h, cooled to 0 ~ and 15 ml  
of absolute  alcohol containing 0.7 g of hydrogen chlor ide  was added. The resul t ing  p rec ip i t a te  was f i l tered,  
and the f i l t ra te  was evapora t ed  to d rynes s  to give 2.17 g (86%) of IV with mp  173 ~ (decomp.).  Found ~ :  C 
33.2; H 5.3; N 22.2; C1 14.3. CTHi3N4OtC1. Calcula ted  %: C 33.3; H 5.2; N 22.2; C1 14.3. IR spec t rum:  
1600 and 1320 cm -1 [C (NO2)2]. 

2-(~ ,~-Din i t robuty l )benz imidazole  (V). A mix tu re  of 2.42 g (0.01 mole) of I and 1.08 g (0.01 mole) of 
o -phenylenediamine  in25 ml  of absolute methanol  was ref luxed for  1 h, cooled, and 50 ml  of cold wa te r  con-  
taining 1 g (0.01 mole)  of sodium carbona te  was added. The prec ip i ta te  was washed with cold wa te r  to give 
2.46 g (96%) of V with mp  191-193 ~ (decomp.,  f r o m  benzene).  Found %: C 50.2; H 4.7; N 20.8. CllHt2NtO 4. 
Ca lcu la t ed%:  C 50.0; H 4.6; N 21.0. IR s p e c t r u m :  1480, 1000, 1020, 980, 875, 735 (benzimidaz01e ring);  
1620 and 1325 c m  -1 [C(NO2)2]. 

2 - (~ ,~-Din i t robu ty l )benzoxazo le  (VI). A mix tu re  of 2.42 g (0.01 mole)  of I and 1.09 g (0.01 mole) of 
o-aminophenol  in 25 ml  of absolute methanol  was ref luxed for  1 h, cooled, 50 ml  of wa te r  containing 1 g of 
sodium carbona te  was a~ded, and the mix tu re  was ex t rac ted  with e ther .  The e the r  ex t r ac t s  were  dr ied  over  
MgSO 4 and evapora t ed  to d rynes s  to give 2.45 g (95%) of VI with mp  50-51 ~ (from pe t ro leum e ther ) .  Found ~ :  
C 49.6; H 4.3; N 15.6. CIiH12N30 s. Calcula ted  %: C 49.8; H 4.2; N 15.8. IR spec t rum:  745, 800, 838, 958, 
1010, 1155, 1200, 1240, 1292, 1450, 1560 {benzoxazole ring); 1328, 1608 cm -1 [C(NO2)2]. 

1o 

2. 

L I T E R A T U R E  C I T E D  

V. P .  Dukhovskoi,  V. D. Tyurin ,  and G. A. Shvekhgeimer ,  in: Sc ien t i f ic -Technica l  Reviews.  C h e m i s t r y  
and P e t r o l e u m  Refining, Vol.  3 [in Russian] ,  Moscow (1969), p. 12. 
H. Shechter  and L.  Zeldin, J .  Am.  Chem.  Soc.,  73, 1276 (1951). 

657 


