
JULY 1960 GRIGNARD REAGENTS WITH SUBSTITUTED USSATURATED AZLACTONES 1183 

[CONTRIBUTION FROM THE DEPARTMEXT O F  CHEMISTRY, FACULTY O F  SCIENCE, -4’IX SHAMS UNIVERSITY ] 

Action of Grignard Reagents on Heterocyclic Compounds. 11. Action of 
Grignard Reagents on Some Substituted Unsaturated Azlactones 

WILLIAM IRRAHIM AWAD AND MOHAMED SHAWKEY HAFEZ 

Received October 14, 1959 

Various Grignard reagents were allowed to react with some substituted unsaturated azlactones (I) to give carbinols (11) 
and in some cases the corresponding oxazolines (111). The carbinols and the oxasolines were transformed to indene derivatives 
(IV) by the action of a hydrochloric acid-acetic acid mixture. 

Recently, it has been s ~ o w ~ ~ ~ ~ ~ ~ ~ ~  that 2-phenyl- 
4-benzylidene-5(4H)oxazolone (Ia) reacts with 
phenylmagnesium bromide to give mainly 1,l- 
diphenyl-2-benzamidocinnamyl alcohol (IIa) ; when 
this carbinol was treated with acetic anhydride and 
sodium acetate, 2,5,5-triphenyl-4-benzylidene-2- 
oxazoline (IIIa) was obtained. IIIa was also ob- 
tained from the Grignard reaction together with 
IIa when working under high concentrations. It 
was also shown1 that when the carbinol (IIa) was 
treated with a hydrochloric acid-acetic acid mix- 
ture, boiling acetic or formic acid or boiling ben- 
zene in the presence of phosphorus pentoxide, 1,l- 
diphenyl-2-benzamido-indene (IVa) was formed. 

This study is now extended to  show the effect 
of substitution in the benzylidene radical, in the 
Grignard reagent used, or in the group attached in 
position 2 of the oxazolone ring, on the course of 
the reaction as it is assigned for each formula 
(inter alia). In  all cases the carbinol (11) or the 
oxazoline (111) has been transformed to the cor- 
responding indene derivative (IV) by the action 
of the hydrochloric acid-acetic acid mixture either 
cold or by mere warming.’ The constitution of the 
products discussed here is based on the analogy 
with the products discussed in part I.’ 
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Ia. Ar = R = C6H5 
Ib. Ar = p-CH30C6H4; R =C6& 
IC. Ar = o-Cicd&; R = C6H5 
Id. Ar = CcH5; R = CH3 
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IIIa. Ar = It = Ar’ = CIH, 
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IVh.Ar = C a s  
IVi. Ar = p-ClCeH4 
IVj. Ar = p-CH30C6H4 

*H.co.(:6Hs c1 

IV 
IVk. Ar = CsHs 
IV1. Ar = p-ClCsH4 
IVm. Ar = p-CH30C6H4 

As far as the nature of the Grignard product is 
concerned, whether it is of type I1 or type 111, 
Filler and Wismar4 concluded from their experi- 
ments that the nature of the product depends upon 

(1) W. I. Awad and M. S. Hafez, J. Org. Chem., in press. 
(2) Mustafa and Harhash, J. Org. Chem., 21,575 (1956). 
( 3 )  Pourrat, BUZZ. SOC. chim. France, 828 (1955). 
(4) Robert Filler and James D. Wismar, J. Org. Chem., 

22,853 (1957). 



1184 AWAD AND HAFEZ VOL. 25 

0 O Q  U W U q  U 

rc1 o a  m r r  bnA.,4 
HHHHHHHHI-  
Y H H H H H H H I- 



J U L Y  1'360 GILIGNAltD REACtkWI" WITH SUBSTITUTED UNSATUlLATED AZLA4CTONEG 1185 

E 
E 

E 
a 
Jd 

* 

u ,--. 
0 

3 
3 c3 

c e. 
c, 

L. 

4 
5 

the total volume of solvent used in the Grignard 
reaction. However, we believe that the nature of the 
Grignard reagent itself has a more pronounced effect 
on the nature of the Grignard product. When 
phenylmagnesium bromide, p-chlorophenylmag- 
nesium bromide, or o-anisylmagnesium bromide are 
allowed to react with Ia, Ib, IC, and Id, compounds 
of type I1 are the predominant products. When 
p-anisylmagnesium bromide is used, the main prod- 
uct is of type I11 and no carbinol has been isolated 
even using lower concentrations. This can be at- 
tributed to the high + T effect of the p-anisyl 
group, which facilitates the liberation of the hy- 
droxylic group of the carbinol as a hydroxide ion. 

The fact that in the case of the o-anisyl deriva- 
tive the carbinol I1 and not the oxazoline (111) is 
obtained is not incompatible, as the possible 
chelation of the o-methoxyl group with the hy- 
drogen of the hydroxylic group definitely reduces 
its plus T effect in comparison with the case of 
the p-anisyl group (cf. V). 

EXPERIMENTAL' 

General procedure for the reaction of oxazolone (I) with 
arylmagnesium halides. To an ethereal solution of the aryl- 
magnesium halide (3 moles) was added a fine suspension 
of the oxazolone (I) (1 mole) in ether. The reaction mixture 
was refluxed for 2 hr. and left overnight. It was hydrolyzed 
with a saturated ammonium chloride solution, dried over 
anhydrous sodium sulfate, and evaporated on a n,ater bath 
nearly to dryness. The oily residue thus obtained was tri- 
turated with petroleum ether (b.p. 40-60') or with methyl 
alcohol and allowed to cool. The product was filtered and 
crystallized from a suitable solvent, (c f .  Tables I and 11). 

Action of a hydrochloric acid-acetic acid mixtiire on the 
carbinol I1 or the ozazoline 111. To a fine suspension of I1 or 
I11 (1.0 g.) in acetic acid (20 ml.), hydrochloric acid (10 
ml.) (sp. gr. 1.18) was added. The substance uyent gradually 
into solution (yellow-brown color). The reaction mixture 
was warmed on a water bath and left a t  room temperature 
for 30 min. A colorless product (IV) separated; i t  was fil- 
tered, washed with water, and crystallized from a suitablc 
solvent (cf. Table 111). 

Action of acetic anhydride and sodoum acetate on the carbinol 
11. I1 (1.0 9.) was refluxed with acetic anhydride (50 ml.) 
and fused sodium acetate (0.5 g.) for 3 hr. The reaction 
mixture was poured on ice while hot and left overnight. 
The yellow substance thus obtained was filtered, washed 
with water, and crystallized from a suitable solvent (cf. 
Table 11). 
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