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A new method for the p repara t ion  of y- (3-benzoxazolonyl)butyr ic  acids f rom sodium sal ts  of 
benzoxazolones and y -bu tyro iac tone  was developed. 3-@-(2-benzimidazoly l )a lkyl ]benzoxazo_ 
lones were synthes ized  by the reac t ion  of these acids and also (3-benzoxazolonyl)acet ic  and 
3- (3-benzoxazolonyl)propionic acids with o-phenylenediamine.  

Among the benzoxazolones there a re  natura l  fungicides that a r e  p r e s e n t  in plants that a re  r e s i s t an t  
to some d iseases  [1]. 

Ring-subst i tu ted  y- (3-benzoxazolonyl )butyr ic  acids have not been descr ibed  in the l i t e ra tu re  except  
for T-(3-benzoxazolonyi)butyr ic  acid i tself ,  which was obtained by the A r n d t - E i s t e r t  reac t ion  [1] or  by 
alkylat ion of benzoxazolone with methyl  T-ch torobutyra te  [1]. 

We have developed a one-s tep  method for the p repara t ion  of substi tuted T-(3-benzoxazolonyl)butyr ic  
acid (Table 1) by reac t ion  of the sodium or  po tass ium sa l t  of the appropr ia te  benzoxazolone with bu tyro lac-  
tone. 

x o. o . 

I a - d  

a x = H ;  b x = c %  c X=Br;  d X=NO 2 

It  s eemed  of in te res t  to synthesize  new heterocycl ic  compounds -3 - [w- (2 -benz imidazo ly l ) a lky l ]b en zo x -  
azolone (ID (Table 2 ) -  f r o m  the T-(3-benzoxazolonyl)butyr ic ,  f l - (S-benzoxazolonyl)propionic,  and (3-benzox-  
azolonyl)acet ic  acids and to study their  biological  act ivi ty.  

H 

I I  a - c  
a n = l ;  b . = 2 ;  c . = 3  

TABLE 1. Substituted T-(3-Benzoxazolonyi)butyr ie  Acids (Ia-d) 

C om - 
pound 

] a  
Ib 
Ic 
]d 

rap, ~ E m p i r i c a l  fo rmula  

135--136" 
139--140 
147--148 
150--152 

CIIHIINO4 
C~H~oCINO4 
ClIHtoBrNO4 
CiIHIoN206 

N,% 

found 

6,2; 6,2 
5,6; 5.6 
4.5; 4,5 

10,5; 9,9 

calc. 

6,3 
5,5 
4,7 

10,5 

Yield, 
% 

70 
60 
59 
45 

*According to [1], this compound has mp 137% 
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TABLE 2 
R 
I 

0 N ~  

C o m -  
pound R 

rIa 
IIb 
IIc H 

III CHaOCO 
\ 

mp, ~ Empirical 
I formula 

226--228b I C~sI-IuNsO2 
168--170 d I C,6t1[~N302 
156--158 e i C~7I-I sN~O2 
174--176 t i C~7I-I~aNaO4 

I" I-- Found Catc. 
M M a  I N,  % 

265 15,4; 15,3 265 
279 14.9; 14,81 279 
293 14,0; 14,t I 293 
323 13,6; 136 323 

Yield, 
N, ~,~ ~/~ 

15,8 66 
t5,0 56 
14,3 60 
13,3 70 

a F r o m  the m a s s - s p e c t r a l  data.  b F r o m  alcohol .  CFound: C 67.7, 
67.6;  H 4.1, 4.0%. Calcula ted:  C 67.9; H 4.2%. d F r o m  benzene.  
e F r o m  ace tone ,  f F r o m  aqueous a lcohol .  
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Fig.  1. Mass  s p e c t r a  of 3 - [ w - ( 2 ' - b e n z i m i d a z o l y l ) -  
a lky l ]benzoxazo lones .  

3-  [1- (1- Ca rbome  t h o x y ' 2 - b e n z i m i d a z o l y l )  methy l ]benzoxazo lone  (III) (Table 2) was syn thes ize  d f r o m  
IIa and methyl  c h l o r o c a r b o n a t e .  

O C O C | |  3 
I 

I l l  

The syn thes i zed  compounds  were  studied by m a s s  s p e c t r o m e t r y .  Their  m a s s  spec t r a  a r e  c h a r a c -  
t e r i zed  by the p r e s e n c e  of m o l e c u l a r - i o n  peaks ,  the m / e  values and paths of d i s in tegra t ion  of which a r e  in 
comple t e  a g r e e m e n t  with the p r o p o s e d  s t r u c t u r e s .  As the number  of br idge  methy lene  links i n c r e a s e s ,  the 
s tabi l i ty  of the m o l e c u l a r  ions d e c r e a s e s ;  this is r e f l ec t ed  in a d e c r e a s e  in the in tens i t ies  of the i r  peaks in 
the s p e c t r a .  On the o ther  hand, a d e c r e a s e  in the in tens i ty  of  the M + ions leads to an i n c r e a s e  in the in-  
tens i t ies  of the peaks  of the f r a g m e n t  ions (see Fig .  1). The d i s in tegra t ion  of the m o l e c u l a r  ions p r o c e e d s  
p r i m a r i l y  to favor  the f o r m a t i o n  of f r a g m e n t s  that contain benzoxazolone  (ion peaks with m / e  135 and 149) 
and benz imidazo le  (ion peaks  with m / e  131, 132, 144, and 145) por t ions  of the molecu le .  The fo rma t ion  of 
ions with m / e  131 and 145 o c c u r s  through c leavage  of the C - C  bond, and in the development  of f r agmen t s  
with m / e  131, 133, and 149 c leavage  is a c c ompan ied  by the mig ra t ion  of hydrogen  a toms  to the cha rged  
por t ion  of M +. (See s c h e m e  on next  page.)  

A c h a r a c t e r i s t i c  fea ture  of the s p e c t r a  is the high in tensi ty  of the ion peaks with m / e  131, 132, and 
145, which contain  the benz imidazo le  por t ion  of M +, and the low in tens i ty  of the ion peaks with m / e  135 and 
149, which contain  the benzoxazolone  por t ion  of  M + (see Fig.  1). This is evidence  that  the pos i t ive  charge  
is p r i m a r i l y  loca l ized  in the benz imidazo le  por t ion  of the m o l e c u l a r  ions of these subs t ances .  The low 
degree  of  loca l iza t ion  of the posi t ive  c h a r g e  in the benzoxazolone  f r a g m e n t  of M + is apparen t ly  a s soc i a t ed  
with the r e d u c e d  bas ic i ty  of the n i t rogen  a t o m  under  the influence of the l a c t a m  ca rbony l  group.  
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E X P E R I M E N T A L  

~/-(3-Benzoxazolonyl)butyric Acid (Ia). A mixture of 0.05 mole of the dry finely ground sodium salt 
of benzoxazolone, 0.055 mole of f reshly distilled 7-butyrolactone,  and 7-10 ml of dry dimethylformamide 
was s t i r red  and heated at 150-155 ~ for  2 h, after  which it was decomposed with an equal volume of hot water. 
It was then cooled and acidified with hydrochlor ic  acid, and the acidic mixture was extracted with ether.  
The extract  was washed with water  and t reated with saturated sodium bicarbonate solution. The alkaline 
ext rac ts  were combined and acidified with hydrochlor ic  acid. The l iberated react ion product was fi l tered,  
dried, and recrys ta l l i zed  from benzene-hexane  to give acid Ia with mp 135-136 ~ (mp 137 ~ [1]) in 70 ~ yield. 

The other ~/-(3-benzoxazolonyl)butyric acids (Table 1) were s imi lar ly  synthesized. 

3-[(2-Benzimidazolyl)methyl]benzoxazolone (IIa). A mixture of 0.1 mole of (3-benzoxazolonyl)acetic 
a c i d  [2] and 0.1 mole of o-phenylenediamine was heated at 180-200 ~ for 6 h in a flask equipped with a D e a n -  
Stark trap. The result ing solid mass  was washed success ively  with a 2~ sodium bicarbonate solution and 
water,  dried, and recrys ta l l izSd f rom alcohol to give Ha with mp 226-228 ~ in 66~ yield. 

Benzoxazolones IIb,c (see Table 2) were s imi lar ly  obtained. 

3- [(1-Carbomethoxy-2-benzimidazolyl)methyl]benzoxazolone (III). A 0. ].-mole sample of methyl 
chlorocarbonate  was added with vigorous s t i r r ing  to a solution of 0.1 mole of IIa and 0.1 mole of dimeth- 
ylaniline in 100 ml of acetone. The mixture was heated on a boi l ing-water  bath for 2 h, af ter  which the 
solvent was removed by distillation, and the  residue was crys ta l l ized from aqueous alcohol (see Table 2). 
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