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SYNTHETIC COMMUNICATIONS, 28(22), 41874191 (1998) 

SYNTHESIS OF 4-ARY L1 DENE-2-PH ENYLOXAZOL-S-ONES 
IJSING 1:1 MIXTURE OF A$03 -%BO, 

Jyotimoni Kashyap, A . B .  Chetry, Pranab J .  Das' 

Department  of Chemistry, Gauhat i  University 
Guwahati - 781 014, India 

Absrrcrcr : Cyclodehydration-condensation of  hippuric  acid and 
ary la ldehydes  have been car r ied  o u t  using a 1 1 mixture  of 
AI,O,-H,BO, in the presence of stoichiometric quantity of acetic anhydride 
to give the  ta rge t  compound i n  g o o d  yield. This  procedure  can be 
used to  synthesize the 4-alkylidene analogs also 

Cyclodehydration i s  a popular method for the  synthesis of  several  

heterocyclic compounds'-3.  These reactions a re  often carried out in the 

homogenous phase requiring elaborate purification procedures. A simple 

procedure for carrying out cyclodehydration under biphasic condition i s  

reported here. 

4-Arylidene-2-phenyloxazol-5-ones a re  in te rmedia tes  for  t he  

synthesis of non-proteinous amino  acid^^-^ and homologation of carboxylic 

ac ids7 .  Usual method for  the i r  synthes is  i s  the cyc lodehydra t ion-  

condensation of hippuric acid and an aromatic aldehyde. The synthesis have 

been carried out using acetic anhydride and fused sodium acetate'. The 

alkylidene analogs are synthesized under the same condition using lead 
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4188 KASHYAP, CHETRY, AND DAS 

acetate instead of sodium acetate. The yield, however, is generally low 

and their isolation requires elaborate workup. The yield is also found to 

be highly sensitive to variation in the reaction temperature. Other methods 

that are available includes the use of SO, i n  DMF9 and polyphosphoric 

acid". Use of PPA is reported to give better yield, however, insolubility 

of several substrates i n  PPA makes the procedure, less attractive. 

I n  recent years, a lot of interest is being given to reaction carried 

out under biphasic condition. The advantages reported are mild reaction 

conditions, high yield and easy recovery of products. Herein is reported a 

much simplified synthesis of the 4-arylidene-2-phenyloxazol-5-ones and 

the alkylidene analogs i n  biphasic condition by the reaction of several 

aromatic aldehydes with hippuric acid using a 1 : 1 mixture by weight of 

neutral alumina and boric acid in  the presence of stoichiometric amount of 

acetic anhydride in refluxing toluene or benzene solution. Although alumina, 

boric acid and acetic anhydride are individually good dehydrating agents, 

the cyclodehydration reaction, reported here, could not be carried out in 

the  absence  of  any one  o f  them.  To o u r  knowledge  

a 1 : 1 mixture of AI,O, -H,BO, have not been used earlier as a reagent 

for cyclodehydration. 

The yield of the oxazolone is about 80 - 90% and isolation requires 

simple filtration to remove the solid AI,O, -H,BO, mixture followed by 

removal of solvent. The AI,O, -H,BO, could be reused. I n  al l  the 

previously reported methods of synthesis acetic anhydride was used in 

substantial quantity requiring repeated washing with water to remove the 

last trace of acetic anhydride/acetic acid. Oxazolones are reported to be 

susceptible to easy acid hydrolysis and i t  is possible that recovery 

procedure decreases the yield considerably.Further, use of excess acetic 

anhydride makes the yield sensitive to reaction temperature'. In  the method 

reported herein stoichiometnc quantity of acetic anhydride is required and 

consequently yield of the oxazolone is high.  Temperature dependence ofthe 
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4-ARYLIDENE-ZPHENY LOXAZOLJ-ONES 4189 

CH, - COOH 
Ar-CHO + 

I NHCOPh 
Hippuric 

acid 

1 1 AI,O, - H,BO, *r-cH=,-y" - iY 6 
1.5 ml AC,O 
BenzeneTToluene 

reflux Ph 

I I  

Table - 1 

SI. I 

No. 

Colour m.p.Oc of11 Yield 

obs lit of I I  

I .  

2. 

3. 

4. 

5. 

6 .  

7. 

8. 

9.  

Benzaldehyde 

Anisaldehyde 

4-Dimethylamino 

benzalde hyde 

4-Chlorobenzaldehyde 

4-N i trobenzaldehyde 

2,6-Dichlorobenzaldehyde 

Furfuraldehyde 

Crotonaldehyde 

C ycl ohexanone 

Yellow 

Yellow 

Red 

Yellow 

Yellow 

Yellow 

Yellow 

Yellow 

Yellow 

I67 168" 82% 

156 156" 86% 

211 213-214" 91% 

184 185 ' ' I  88% 

24 1 245 l o  82% 

158 159" 76% 

170 171'' 78% 

I52 148'' 82% 

I39 139" 8 1 Yo 

yield can also be overcome, as evident from the observation that the yield remained 

almost same when benLene or toluene was used as the solvent 

In view of the above advantages, this method appears to be a better method 

for the bynthesis of4-arylidene-2-phenyloxa~ol-5-ones I wo aliphatic carbonyl 

compounds namely cyclohcxanone and crotonaldehyde also gave the 
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4190 KASHYAP, CHETRY, AND DAS 

corresponding oxazolones under the same condition. However, acetone and 

acetaldehyde failed to give the desired products probably because their bailing 

points were below the reflux temperature. The reaction is shown in scheme 1 

and the physical characteristics of products given in Table I ,  

The products were identified by comparing the melting points with the ones 

reported in literature. 

Experimenrol Hippuric acid, neutral alumina, boric acid, aromatic aldehydes, 

cyclohexonone, and crotonaldehyde were purchased from Lobachemie (India) 

and were used without further purification. 

An intimate mixture of 1 : 1 by weight of neutral alumina and boric acid was 

fused before use. To 100 ml of toluene, 5g of a 1 : 1 mixture of AI,O, - H,BO, 

was added and refluxed for about 20 minutes using a water separator. To this 

was added 0.01 moles of hippuric acid and 0.01 mole of the carbonyl compound. 

The mixture was refluxed for another 20 minutes. To the hot solution was added 

1.5 ml of acetic anhydride dropwise within 5 minutes and the mixture was further 

refluxed for about 10 minutes, the colour of the solution turned yellow, in the 

case of p-dimethylaminobenzaldehyde the colour of the solution turned red. The 

reaction mixture was cooled, filtered to remove the A$O, - H,BO, and removal 

of the solvent from the filtrate gave the products. A small amount of the product 

was recrystallized from DMF and identified by comparing their m.p. reported in 

literature. The reaction could also be carried out in benzene instead of toluene 

with very little change in the YO yield. 

The  results ind ica te  that oxazolones  can  be synthesized by a 

cyclodehydration reaction using a 1 : 1 mixture by weight of alumina-boric acid. 

Stoichiometric quantity of acetic anhydride is necessary to effect the cyclodehydration 

unlike the procedures reported earlier. Since the reaction is carried out in biphasic 

condition product recovery is simple. Finally, this method can be used for the 

synthesis of the 4-substituted oxazolones ofboth aromatic as well as the aliphatic 

carbonyl compounds provided the reflux temperature is not above the boiling 

point of the aliphatic carbonyl compound used. 
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