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Phosgene and benzoxazolin-2-one in the presence of diethylaniline 
gives benzoxazolin-2-one-3-carbonyl chloride. The latter and 
aliphatie alcohols, in the presence of a hydrogen chloride accepter, 
gives esters of benzoxazolin-2-one-3-carboxylic acid. 

In s ea rch ing  for  new pes t ic ides ,  it  was of i n t e r e s t  
to synthes ize ,  f rom the acces s ib l e  benzoxazo l in -2 -one  
(I) [1, 2], var ious  de r iva t i ve s  of b e n z o x a z o l i n - 2 - o n e -  
3 -ca rboxy l i c  acid, and to inves t iga te  the i r  b iological  
p rope r t i e s .  The p r e s e n t  paper  deals  with e s t e r s  (III) 
of this acid.  P r e v i o u s l y  the sodium sal t  of I and 
ethyl ch lo ro fo rmate  had been  used to p r e p a r e  III 
(R = Et) [3]. The genera l  method of p r e p a r i n g  III 
de r iva t ives  which we worked out is based on reac t ing  
b e n z o x a z o l i n - i - o n e - 3 - c a r b o n y l  chlor ide ( I I )with  
al iphat ic  alcohols  in the p r e s e n c e  of t e r t i a r y  al iphat ic  
amines .  The acid chlor ide  II was p r e p a r e d  f rom I 
and liquid phosgene in the p r e s e n c e  of d ie thy lan i l ine  
as a hydrogen chlor ide  accep te r .  
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ZinnerVs [4] p r ev ious ly  desc r ibed  r eac t ion  of I 
with phosgene in to luene gave s y m m e t r i c a l  3, 3 ~- (ear-  
bony l )b i sbenzoxazo l i n -2 -one  (IV). We iso la ted  this  
product  when the r eac t ion  was run  in dioxane plus t r i -  

e thy lamine .  

F o r  syn thes i s  of III (R = alkyl), both pure  earbonyl  
chlor ide  II was used, and also a benzene  ext rac t  of 
mixed products  of r eac t ion  of I with phosgene, which 
contained II. The compounds p r epa red  in the p r e s e n t  
work proved to be inact ive  when tested as he rb ic ides ,  

insec t ic ides ,  and fungic ides .  

EXPERIMENTAL 

B e n z o x a z o l l n - 3 - o n e - 3 - e a r b o n y l  chlor ide  (If). 
Moisture from the air was excluded from the reaction 

vessel. A mixture of 2.7 g I and 11.9 g liquid phosgene 

was cooled to -30 ~ C, vigorously stirred, and, while 

held at that temperature, 3~ g diethylaniline was 
added over a period of 1/2 hr; after 2 hr 30 min more, 

the phosgene was distilled off at room temperature, 
and the apparatus flushed with N for i0 rain, temp- 
erature 80~ The unreacted phosgene was trapped and 
decomposed by a solution of alkali. A benzene extract 

of the residue could be used directly to prepare Ill 
by method (a). On working up the reaction products, 

1.9 g (50%) II was obtained, mp 104.5~ ~ C (ex 

heptane)o Found: Cl 17.29; 17.45; N 6.78; 6.93%. Cal- 

culated for CeH4CINO3: CI 17.9; N 7.1%. 
3, 3 , . ( C a r b o n y l ) b i s b e n z o x a z o l i n - 2 - o n e  (IV). A 

solut ion of 6.93 g phosgene in 5 ml  dioxane was 
cooled to 0~ and4.75  g I p l u s  3.55 g Et3N in 15 ml  
dioxane added dropwise  at that t e m p e r a t u r e .  The 
mix tu re  was s t i r r e d  at - 5  ~ to 0 ~ for  4 hr, left ove r -  
night, the phosgene f lushed s~vay with N, and the 
dioxane d is t i l l ed  off. The r eac t ion  products  were  
t rea ted  with i ce -wa te r ,  f i l te red ,  washed with boi l ing 
CHC13 and pe t ro l  ether ,  to give 3.85 g (77%) IV, 

E s t e r s  of B e n z o x a z o l i n - 2 - o n e - 3 - c a r b o x y l i c  Acid 

CH2=CHCH2 
CH~ 
C2H5 
CaH7 
C4H9 
i-C4H9 
CsH.H 
i-C~H~L 
C6HIa 
CTH~s 
CsHlz 
C~H~. 
C~oH2~ 
C,2H~s 

= O  

Mp. ~ 

86 
135--136 
78.5--79 
88--89 

91 
48.5--49 
84--86 

43 
80.5--82 
83--84 
84--86 
83--84 

86 
86 

Formula 

CnHgNO4 
CgHTNO4 
CIoHgNO4 
CuHuNO4 
CI2HIaNO4* 
C~2H~aNO4 
C~3H,sNO~ 
C~3H~sNO4 
CI4HITNO4 
C=sH=gNO4 
C,6H2tNO~ 
CIzH23NO4 
C~sH25NO~ 
C2oH29NO4 

N, % 

Found Calculated 

6.49; 6.56 6.40 
7.13; Z21 7.25 
715; 6.65 6.75 
6.21; 6.47 6.36 
5.91; 5.96 5.96 
5.81; 5.90 5.96 
5.39; 5.86 5.63 
5.69; 5.77 5.63 
5.34; 5.61 5.32 
5.16; 5.22 5.06 
458; 5.15 4.81 
4.39; 4.49 4.60 
4.27; 4.53 4.40 
3.66; 3.81 4.03 

Yield, % 

95.5 
96 
98 

93.5 

97 
96.5 
84 

79 

*Found: (: 61,03; 61.64; H 5.48; 5.87%. Calculated C 61.25; H 5.54%. 
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mp 228o-230 ~ C. Found: N 9.53; 9.11%. Calculated 
for  CI~I8N206: N 9.45%. The aqueous mother  l iquors  
gave 0.96 g I, undepressed  mixed mp with authentic 
compound. 

Ethyl benzoxazo l in -2 -one-3 -ca rboxy la te ,  a) 0.92 g 
EtOH was added to a solution of 1.97 g II in 60 ml 
dry  benzene at  room tempera ture ,  and af ter  15 min 
1.49 g diethylani l ine was added. The whole was 
s t i r r e d  for  3 hr, cooled, and t rea ted  with water .  The 
benzene l aye r  was separa ted  off, washed with dil 
HC1, then with water ,  dr ied  over  lVigSO4, and the 
benzene d i s t i l l ed  off, to give 1.98 g (95.5%) III (R = Et), 
mp 78.5o-79 ~ C (ex heptane). Found: N 7.15; 6.65%. 
Calculated for  C10HsNO4: N 6.75%. 

b) III was p r e p a r e d  under the conditions used in 
(a), but by the action of EtOH and diethylani l ine on 
a benzene ex t rac t  of the products  of reac t ing  I with 
phosgene.  The acid chloride II content of the s ta r t ing  
solution was de te rmined  f rom the yield of III (R = Et). 
The y ie lds  of e s t e r s  obtained by this  method (b) were  
a lmos t  the same, and s i m i l a r l y  calculated were  c lose  
to 100%. 

KHIMIYA GETEROTSIKLICHESKIKH SOEDINENII 

Methods a)Jand b) were  used to p r e pa r e  14 e s t e r s  
of benzoxazo l in -2 -one-3 -ca rboxy l i c  acid.  The r e -  
sul ts  a re  given in the table [III yields  obtained by 
method b) a re  not given]. 
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