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The  en tha ipy  o f  combus t ion  of 8 -n i t ro i soxazo l ine  has been  de t e rmined  
as AH~ ss'ls = - -414  ± 0.3 k c a l / m o l e  and tha t  of 3 -n i t ro i soxazo l ine  N-  
oxide  as AHZc ss'ls = - -408 ,6  ~ 0,5 k c a l / m o l e .  From the  values for the  

heats  of combus t ion  and evapora t ion ,  the  s tandard en tha lp ies  of f o r m a -  

t ion have  been  c a l c u l a t e d  and the  energy  of  the N --> O bond has been  
eva lua ted  a t  64 ± 3 k c a l / m o l e .  

The p repa ra t ion  of 3 -n i t ro i soxazo l ine  (I) and of 3-  
n i t ro i soxazo l ine  N-oxide  (lI) has been desc r ibed  p r e v i -  
ously [1, 21. 

These  compounds have been patented as phys io log i -  
ca l ly  ac t ive  subs tances  [3], and a re  in t e re s t ing  f rom 
the s t ruc tu ra l  point of v iew because  they p e r m i t  an 
evaluat ion of the d i ssoc ia t ion  energy  of the N - -  O bond, 
informat ion  on the s t rength  of which is lacking.  

.~,~-~,,~o~ ,, .~ ~---~o~ 
HtC'-.o,N H2C\oCNx,, O 

The calcula t ion of the d i s soc ia t ion  energy  of the 
bond, D(N ~ O), was c a r r i e d  out f r o m  the formula :  

D (N--*O) = AHi298.1sI (g) + AHt29s,I~O (g) -- AH]29a, lSll (g), 

where  AH) 98"15 I (g) is the enthalpy of fo rmat ion  of 3-  
n i t ro i soxazo l ine  in the gaseous  phase,  AH}98"15 O (g) is 
the enthalpy of fo rma t ion  of a tomic  oxygen, 59.54 
k e a l / g - a t ,  and AH~ 8°t¢ O I I  (g) i s  the enthalpy of f o r -  

mation of 3 -n i t ro i soxazo l ine  N-oxide  in the gaseous  
phase,  

The heat of evapora t ion  of I r e q u i r e d  for the ca lcu -  
lation was obtained f rom the va r i a t ion  of the sa tu ra ted  
vapor  p r e s s u r e  as a function of the t e m p e r a t u r e  m e a -  
su red  by a d i r ec t  m a n o m e t r i c  method,  log p = 8.89 - 
- 3 .09/T.  F r o m  this equation the heat of evapora t ion  
was ca lcu la ted  as 14.1 4- 0.2 kca l /mo le  and the enthalpy 
of fo rmat ion  of I in the gaseous  phase  as 9.3 4- 0.5 
kca l /mole .  

On being heated,  subs tance  II decomposes  with the 
l ibera t ion  of oxygen and the fo rmat ion  of I, and, t h e r e -  
fore ,  to evaluate  the heat  of evapora t ion  of II we used 

the p rope r ty  of the addi t ivi ty  of the contr ibut ions of 
the individual bonds, a toms,  and groups to the heat of 
evapora t ion ,  giving a deviat ion f r o m  the expe r imen ta l  
value  of 1 - 2  kca l /mole  [5]. The heat  of evapora t ion  of 
pyr id ine  N-oxide  was obtained in p r e c i s e l y  the s a m e  
way as that  for  I; it was 13.0 + 0.3 kca l /mole  which is 

3 kca l /mole  higher  than that of pyridine,  9.7 k c a l /  
mole  [6]. On the bas is  of the addi t ivi ty  pr incip le ,  the 
heat  of evapora t ion  of II is 3 kca l /mole  g r e a t e r  than 
the heat  of evapora t ion  of I and must  be about 17 k c a l /  
mole ,  while  the enthalpy of fo rmat ion  of II in the g a s -  
eous Dhase is 5 ± 2 k c a l / m o l e .  

On the bas i s  of those  r e s u l t s ,  the  d i ssoc ia t ion  en- 
e rgy  of the N ~ O bond may be evaluated as 64 ± 3kcal .  

EXPERIMENTAL 

A sample  of Iwas purif ied by v a c u u m  dis t i l la t ion  and was c h r o m a -  

t og raph i ca l l y  pure:  d ]° 1.4022; n~  1.5049.  A sample  of II was purif ied 
by r epea t ed  r ec rys t a l l i z a t i on ,  mp 96.5 ° C. The  combus t ion  of the sub-  

s tances  was car r ied  out in a s e m i m i c r o  c a l o r i m e t e r  [4] with a hea t  of 

371.0  i 0.2 c a l / d e g  de te rmined  with s tandard benzo ic  ac id  hav ing  a 
hea t  of combust ion  of ~.~lS 1 c a l / ~ .  

T a b l e  1 gives  the results of exper iments  on the  combus t ion  of  sub- 

s t a n c e  I. Combus t ion  was car r ied  out  in  t h i n - w a l l e d  glass tubes we igh-  
ing 3 0 - 4 0  rag.  The  amounts  of subs tance  present  could not g ive  the 

s ame  t e m p e r a t u r e  rise as in the s tandard c a l o r i m e t r i c  method  ( 2 . 5 - 3  
degrees  on a c a l o r i m e t r i c  t h e r m o m e t e r  for which  one  degree  = 0.666" C,  
and ,  the re fore ,  in the  combus t ion  of I a po lye thy lene  f i lm with a hea t  

of  combus t ion  of  11,110 ± 1.5 k c a l / g  (from 20 exper iments )  was used 

as the aux i l i a ry  subs tance .  

Da ta  for the  hea t  o f  combus t ion  of  II is g iven  in T a b l e  2; the sub- 

s t ance  was burned in the form of tablets .  

In the  tables:  m is the  weigh t  of  the  s amp le  of  the  substance,  g; m '  

is the weigh t  of  the  aux i l i a ry  subs tance  (po lye thy lene) ,  g; 5 is the  co r -  
r e c t i on  for the  e x c h a n g e  of  hea t  be tween  the c a l o r i m e t e r  and the iso-  

t h e r m a l  j a c k e t ,  degrees;  At  is the  rise in t empera tu re  cor rec ted  for 
hea t  e x c h a n g e ,  degrees;  q is the  hea t  l ibe ra ted  in the  combus t ion  of 

the  a u x i l i a r y  subs tance ,  ca t ;  q '  is the  co r rec t ion  for the  fo rma t ion  of  

n i t r ic  a c i d ,  ca l ;  q "  is the  co r rec t ion  for the  combus t ion  o f  the  hea t ing  

Table  1 

Heat of Combustion of 3-Nitroisoxazot{ne* 

0,19021 
0,26126 
0,23932 
0.14191 
0,13359 
0.244~3 

??I t 

0.02001 
0.01764 
0,01627 
0.05097 
0.0500 I 
0.92435 

0.032 
0,046 
0,040 
0,042 
0.041 
0,048 

txt 

2.479 
3.077 
2.819 
2,.920 
2,812 
3,118 

q 

222,3 
196.0 
180,8 
566.3 
555,6 
270.5 

q" 

2.8 
3.6 
3.4 
2.6 
2,5 
3.6 

0 "  

14.6 
6,7 
6,3 
6.9 
7.0 
8.2 

A u  B 

3575.0 
3580.0 
3573.8 
3576,2 
3579.6 
3581.1 

*au B = 3577.6 -+ 2.7 kcal/g; H298.15= -414.0 -+ 0.3 kcal]mole; all} 98'15= -4.8 +- 0.3 kcal/mole; 

see also the explanation in the text. 
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Table  2 

Heat  of Combus t ion  of 3 - N i t r o i s o x a z o l i n e  N-Oxide*  

m 8 At O' Q" AU B 

0.28899 
0.28970 
0.29623 
0.2905,1 
0.33870 

0.036 
0.007 
0.039 
0.036 
0~643 

2,437 
2.450 
2.515 
2.464 
2.867 

3.7 
3.7 
4.0 
3.9 
4.2 

9,1 
10.4 
13.5 
t0.0 
11.9 

3084.2 
3089,1 
3090.8 
3098.7 
3993.0 

*au B = 3091.2 • 3.7 cal/g; ~H 298-15= -4906.6 • 0.5 kcal/mole; ~H 298"1s= 12.2 • 0.5 kcal/mole; 
see also explanation in the text. 

wire, cal; Aut3 is the beat of combustion of the compound under the 
conditions of the calorimetric bomb, cal/g; &H2c 98"15 is the enthalpy of 

pies of formation of the combustion products CO 2 and H20 as -94.051 
and -68.317 kcal/mole, respectively. 
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