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PHOTOCHEMICAL SYNTHESIS OF 

Submitted by Kou-Chang Liu*f and Robert K .  Howe 
(12/10/82) 

Research Department, 
Monsanto Agricultural Products Company, 
St. Louis, Missouri 63167 

The synthesis of 2-(5-phenyl-2-oxazolyl)benzoates useful 

as growth regulantsl and herbicides2 has been reported; how- 

ever, the isomeric 2-(2-aryl-5-oxazolyl)benzoates are unknown. 

We now report the preparation of two derivatives of this latter 

class of compounds photochemical transformation3 of the 

readily a c ~ e s s i b l e ~ - ~  2- (3-aryl-5-isoxazolyl) benzoates (1) . 

1 - 2 - 3 - 

a) R = H b) R = CF3 

Irradiation of methyl 2-(3-phenyl-5-isoxazolyl)benzoate 

(la) - at 254 nm produced methyl 2-(2-phenyl-5-oxazolyl)benzoate 
(&) in 74% yield; similarly, irradiation of - lb produced 

methyl 2-[2-(3-trifluoromethylphenyl)-5-oxazolyl]benzoate (2b). - 

The successful general route to compounds - 1 reported pre- 

viously6 in combination with the results of photochemical 

transformations reported here show that this sequence provides 

a good, convenient synthetic route to 2-(2-aryl-5-oxazolyl)- 

benzoates. 
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L The known 2 - o x a z o l y l b e n z o a t e  - 3a and  t h e  new compound - 3 b  

w e r e  p r e p a r e d  v i a  l i t e r a t u r e  me thods .  The h e r b i c i d a l  and  

p l a n t  g r o w t h  r e g u l a n t  a c t i v i t i e s  o f  t h e s e  t w o  isomeric c lasses  

o f  o x a z o l y l b e n z o a t e s  w e r e  found  t o  be f a i r l y  s i m i l a r .  

- 

EXPERIMENTAL SECTION 

Methyl  2-(2-phenyl-5-oxazolyl)benzoate (a).- A s o l u t i o n  o f  

8 .0  g of m e t h y l  2- ( 3 - p h e n y l - 5 - i s o x a z o l y l )  b e n z o a t e 6  i n  260 mL 

o f  a c e t o n i t r i l e  w a s  i r r a d i a t e d  w i t h  l o w  p r e s s u r e  m e r c u r y  lamps  

i n  a Rayonet  p h o t o c h e m i c a l  reactor ,  u s i n g  a q u a r t z  vessel .  A 

s l o w  stream o f  n i t r o g e n  w a s  b u b b l e d  t h r o u g h  t h e  s o l u t i o n  t o  

p r o v i d e  mix ing .  GC a n a l y s e s  o n  a 2 - f t  by  0.25 i n c h  column o f  

2 %  XE-60 a t  225' a t  v a r i o u s  t i m e s  i n d i c a t e d  99% c o n v e r s i o n  o f  

l a  t o  - 2a a f t e r  53 h r s  ( t h e  p r o d u c t  e l u t e d  f a s t e r  t h a n  t h e  

s t a r t i n g  m a t e r i a l ) .  Removal o f  t h e  s o l v e n t  g a v e  8 . 2  g o f  o i l .  

- 

Chromatography o f  t h e  o i l  by HPLC o n  a n  EM LOBAR s i z e  " C "  

s i l i c a  g e l  co lumn w i t h  30% e t h y l  ace ta te  i n  c y c l o h e x a n e  a t  20 

mL/min g a v e  a c e n t e r  c u t  o f  5 .88 g (74% y i e l d )  of p r o d u c t  ( o n e  

s p o t  o n  TLC, 99% p u r e  by GC) a s  a n  o i l ,  1-165 1 .6337;  I R  ( f i l m )  

1722 c m - l ;  NMR ( C D C 1 3 ) :  6 8.0 ( m ,  2 1 ,  7 .8-7.32 ( m ,  7 1 ,  7 .35 

( s ,  1, H - 4 1 ,  3.80 (s, 3 ,  O C H 3 ) .  

Anal .  C a l c d  f o r  C17H13N03: C ,  73 .11;  H ,  4 .69.  

Found:  C ,  72 .91;  H ,  4 . 7 1 .  

Me thy l  2- [ 2- ( 3 - t r i f  l u o r o m e t h y l p h e n y l )  - 5 - o x a z o l y l ]  b e n z o a t e  (2b). - - 
6 E s t e r  I 2b w a s  p r e p a r e d  i n  s i m i l a r  f a s h i o n  f r o m  4 . 1 2  g o f  g. 

Chromatography o f  t h e  c r u d e  p r o d u c t  g a v e  3.48 g o f  c r y s t a l s ,  

m p  63-72". R e c r y s t a l l i z a t i o n  of t h e  c r y s t a l s  o n c e  f rom t o l -  

uene-hexane  and  o n c e  f r o m  h e x a n e  y i e l d e d  2 . 2 2  g ( 5 4 % )  of p u r e  

p r o d u c t  a s  w h i t e  c r y s t a l s ,  mp.84.5-86O; NMR ( C D C 1 3 ) :  6 8.12  
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(m, 2), 7.75-7.30 (m, 6), 7.38 ( s ,  1, H-4), 3.77 ( s ,  3); IR 

(CHC13) 1724 cm-l. 

Anal. Calcd for C18H12F3N03: C, 62.25; H, 3.48. 

Found: C, 62.11; H, 3.49. 

Methyl 2-(5-phenyl-2-oxazolyl)benzoate (33).- N-phenacylphthal- 

imide, mp.166-168', lit. I mp. 167'; N-phenacylphthalamic acid, 

mp. 160°, lit. 7 mp. 160'; 2-(5-phenyl-2-oxazolyl)benzoic acid 2 , 

mp. 185' dec; and methyl 2-(5-phenyl-2-oxazolyl)benzoate, mp. 
L 76-77', lit. 

6 7.94 (m, 1), 7.75-7.10 (m, 9), 3.77 ( s ,  311 were prepared by 

mp. 77-79' [IR (CHC13) 1720 cm-l; NMR (CDC13): 

literature procedures. 2r8 

Methyl 2- [ 5- (3-trif luoromethylphenyl) -2-oxazolyl) benzoate (&).- 

In similar manner were prepared N-(3-trifluoromethylphenacyl)- 

phthalimide, mp. 145-148', 779, yield (Anal. Calcd for 

C H F NO3: C, 61.27; H, 3.02. Found: C, 61.10; H, 3.06); 

N-(3-trifluoromethylphenacyl)phthalamic acid, mp. 162-164', 
17 10 3 

92% yield (Anal. Calcd for Cl7HI2F3NO4: C, 58.13; H, 3.44; 

N, 3.99. Found: C, 58.02; H, 3.38; N, 4.00); 2-[5-(3-tri- 

fluoromethylphenyl)-2-oxazolyl]benzoic acid, mp. 165-166', 

87% crude yield; and methyl 2-[5-(3-trifluoromethylphenyl)-2- 

oxazolyl]benzoate, mp. 92.5-94', 61% yield [NMR (CDC13): 6 

7.45-8.10 (m, 9), 3.90 ( s ,  3); IR (CHC13) 1725 cm-l; Anal. 

Calcd for C18H12F3N03: C, 62.25; H, 3.48. Found: C, 62.37; 

3.541. 
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NEW HYDRAZONOYL BROMIDES AND AZOMETHYLENE PHOSPHORANES 

Submitted by R. S. Tewari*,P. D. Dixit and P. Parihar 
(10/18/82) 
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Kanpur-208002, INDIA 

Highly crystalline, stable azomethylene triphenylphosphor- 

anes I1 (Table 2) are obtained from the reaction of equimolar 

amounts of hydrazonoyl bromide (I) and triphenylphosphine in 

the presence of a slight excess of triethylamine in benzene or 
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