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It has been shown' that the oxazolone ring in 2- 
phenyl-4-methyl-2-oxazoloin-5-one (I) undergoes 
ring opening by the action of phenylmagnesium 
bromide, yielding 1,l -diphenyl-2-benzoylamino-l- 
propanol (11). 
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In  extension of the work of one of us on the ac- 
tion of Grignard reagents on heterocyclic nitrogen 
compounds,2 the action of these reagents on 2- 
phenyl-4-arylidene-2-oxazolin-5-ones (111) now has 
been investigated. Thus, when 2-phenyl-4-benzyli- 
dene-2-oxazolin-5-one (IIIa) and 2-phenyl-4-p-meth- 
oxybenzylidene-2-oxazolin-5-one (IIIb) are treated 
with an excess of methyl-, phenyl-, and p-tolyl-mag- 
nesium halides respectively, they undergo oxazolone 
ring opening with the formation of colorless prod- 
ucts, believed to have structures IVa-f respectively. 

The structure of IVb, which was taken as an ex- 

(1) Mustafa, Asker, Kamcl, Shnlshy. and Hassnn, J .  Am. 
Chem. SOC., 77, 1612 (1955); Mwtnfn, Asker, and Hishmat, 
J .  Am. Chem. Soc., 77, 5127 (1955). 

(2) Mohr and Strosrhein Rer., 42, 2521 (1909); Clarke, 
Johnson, and Robinson, The Chemistry of Penicillin, Prince- 
ton University pres*, Princeton, New York, 1948, p. 738. 

ample of compounds ITa-f, was inferred from the 
fact that it is colorless and contains two active hy- 
drogen atoms. It was identical jvith thc product 
obtained by the action of phenylinagnesium hro- 
mide on ethyl a-benzoylaminocinnamate. IVb is 
readily transformed by the action of hydrochloric 
acid and glacial acetic acid into a yellojv substance, 
believed to have structure V. Recently, Pourrat 3 

described the reaction between pheriylmagnesiilm 
bromide and I I Ia  and has obtained a mixture of 
IVb and V, giving m.p. 174' for IVb and 151" for T-. 
Our melting points differ from h k 4  

V 

Whereas, the oxazolone ring in I11 is readily 
opened by the Grignard reagents, e.g., phenylmag- 
nesium bromide, Panizzi5 has shown that the iso- 
xazolone ring in, e.g., 3-methyl-4-benzylideneisoox- 
azolone (VI) is stable toward the action of phenyl- 
magnesium bromide and only the double bond of 
the lateral chain of VI enters into reaction, yielding 
3-methyl-4-diphenylmethyl-5-isoxazolone (T'II) . 

The nitrogen analog of IIIa, namely, 2-phenyl-4- 
benzylidene-2-imidazolin-5-one (VIII) also adds 
one molecule of methyl-, and of phenyl-magnesium 
halide, to yield colorless products, believed to have 
structures like IXa and IXb respectively ; the struc- 
ture of IX is not rigorously proved and is under fur- 
ther investigation. It seems that the imidazolone 
ring is comparatively stable toward Grignard re- 
agents under t8he same experimental conditions 
which effect the opening of the oxazolone ring. 
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(3)  Pourrat, Bd1. snc. chim. France, 828 (1955). 
(4) Carter and Risser, J .  Biol. Chem., 139, 255 (1941) 
(5)  Pnnizzi, Gam. chim.  ital.,  76, 44 (1946). 
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TABLE I 
ACTION O F  GRIGNARD REAQENTS ON OXAZOLIN-&ONES 

~ 

Oxa- 
zolin- 
&one 

Derivs. 

I I Ia  
I I Ia  

I I Ia  
IIIbC 
IIIb 
II Ib 

Grig- 
nard Prod- M.P. ,~  

Reagent uct "C. 

Methyl IVa 118 
Phenyl IVb 156 

- 

p-Tolyl IVC 185 
Methyl IVd 104 
Phenyl IVe 106 
p-Tolvl IVf 146 

Yield, 
% 
65 
73 

62 
58 
63 
56 

Color 
with 

HzSOd 

Red 
Orange- 

red 
Red 
Orange 
Orange 
Orange 

Carbon 
Calc'd Found 

76.87 76.68 
82.96 82.75 

83.14 82.94 
73.31 73.24 
80.00 79.68 
80.34 80.21 

Analysis 
Hydrogen 

Calc'd Found 

6.76 6 .56  
5.68 5.48 

6.23 6.13 
6.75 6.47 
5.74 5.66 
6.26 5.98 

Nitrogen 
Calc'd Found 

4.98 4.78 
3.46 3.27 

3.23 3.18 
4.50 4.32 
3.22 2.98 
3.02 2.94 

a All melting points are uncorrected. Active H, Calc'd: 0.49. Found: 0.42. Mol. wt.: 405. Found (micro-Rast) 391. 
IIenze, Whitney, and Eppright, J. Am. Chem. SOC., 62, 567 (1940). 

EXPERIMENTAL 

Action of Grignard reagents on %phenyl+arylidene-& 
osaaolin-6-ones (111). The following illustrates the pro- 
cedure : To an ethereal solution of phenylmagnesium bro- 
mide (preparrd from 0.9 g. of magnesium, 8 g. of bromo- 
benzene, and 40 ml. of dry ether) was added a suspension 
of 1 g. of IIlae in 30 ml. of benzene. The reaction mixture 
was refiuscd (steam-bath) for two hours, set aside a t  room 
temperature overnight, and then decomposed with a cold, 
saturated aqueous ammonium chloride solution. The re- 
action mixture was extracted wkth ether; the ethereal layer 
was dried (NanSOa) and rtllomd to evaporate slowly. The 
oily reeidue was washed several times with hot petroleum 
ether (b.p. 40-60"). The solid (IVa), so obtained, was 
crystallized from benzene, m.p. 156'. A mixture of benzene 
and petroleum ether (17.p. 50-60') was used as a solvent for 
the products IVb-f. 

Action of phenylmagnesiuna bromide on ethyl cu-benzoyl- 
aminocinnamate. A solntion of 1 g. of ethyl a-benzoylamino- 
cinnamaten in 40 nil. of dry benzene was treated with phenyl- 
magnesium bromide as described above. The oily residue 
that TKLS obtained after the evaporation of the ethereal 
solution u-as washed several times with petroleum ether 
(h.p. 5O-(iO") and n-as crystallized from benzene, m.p. 
150". I t  w:is identified as IVb (m.p. and mixture m.p., 
and color rewtion with sulfuric acid). 

BrhaiVor of d-phenyl-4-benzylidene-2-imidazolin-6-one 
(T'III) touinrd: ( a )  Methylmagnesium iodide.  To an ethereal 
solution of mpthylmagnesium iodide (prepared from 1 g. 
of magnrsiiim, 7 8 .  of methyl iodide, and 40 ml. of dry 
cfit1ic.r) \ m y  :~tl(lrd a susperision of 1 g. of VIII' in 30 ml. of 
dry 1)cmzene. The reaction mixture mas nTorked up in the 
usiinl manner and tlir solid obtained upon evaporation of t,he 
ethere:~l estmct was crystallized from :icetone, m.p. 188". 
Ticild? ca. 7%. 

Annl. Cn!ir'cl for C I ~ I € J ~ X \ ; ~ O :  C, 77.27.; 11, 6.OG; N, 10.61. 
Foitntl: C, 77.13; 11, 5.87; N, 10.53. 

Conipouritl ISa  is difficultly solihle in berizene and alco- 
hol, ant! :Llmost iiisoIu1)Ie in aqueous sodium hydroxide solu- 
tion (10%). It givcls an orange color when treated with 
siilfiiriC :tc-itl. 

( 1 ) )  I'iic.ni/l/,ia!jnesi,1n2 bromide. A suspension of 1 g. of 
VI11 in 40 nil. of dry benzene was treated with phenyl- 
magnr4itm hroniiclr as tlescri1)cd for IIIa. The solid residue, 
obtained b y  evaporation of thc etlicr estract, was crystal- 
lized from benzene, m.p. 216". 

Anal .  Cdc'd for C??HIBN?O: C, 80.98; €1, 5.52; N, 8.59; 
Llol. wt., 326. Found: C, 80.77; H, 5.31; N, 8.21; Mol. wt. 
(micro-Rnst), 311. 

Compound 1321 is difficultly soltthle in boiling alcohol and 
benwnr. It is alniost insoluble in aqueous sodium hydroxide 

( G )  Erlenmfeyor, ilnn., 275, 11 (1803). 
( 7 )  Killinm~ and Ronzio, ,I. Am. Chenz. Soc., 68, 647 

-. 

( 1 Y I G ) .  

solution (10%) and gives an orange color with sulfuric acid. 
Action of hydrochloric acid and glacial acetic acid on IVb. 

A suspension of 0.5 g. of IVb in 20 ml. of glacial acetic acid 
and 10 ml. of hydrochloric acid (sp. gr. 1.18) was refluxed 
for 15 minutes. Compound IVb dissolved gradually giving 
a yellow solution. Compound V, R-hich separated during the 
reflux period was filtered off, washed with water, and re- 
crystallized from alcohol, m.p. 186". The yield is almost 
quantitative. 

Anal. Calc'd for C ~ ~ H Z ~ N O :  C, 86.82; 11, 5.42; N, 3.62. 
Found: C, 86.67; H, 5.24; N, 3.55. 

V is soluble in boiling benzene and acetic acid, readily 
soluble in cold chloroform. It is almost insoluble in aqueous 
sodium hydroxide solution (10%) and gives an orange- 
red color with sulfuric acid. 
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The purpose of our investigations was the prepa- 
ration of selenonaphthene with an alkyl group in 
a-position and the comparison of its spectrum with 
the spectra of the basic compound and the sulfur 
analog. As far as we are aware investigations of this 
compound have not been reported. 

The synthesis of 2-methylthianaphthene (I) was 
carried out by the method of Hansch and Blondon' 
except that the 2-methyl-3-acetoxythianaphthene 
was isolated and the resulting ketone was sub- 
jected to a Clemensen reduction. The 2,3-dihydro-2- 
methylthianaphthene then was dehydrogenated 
by boiling with sulfur. We subjected our compound 
to this treatment so as to prove that the compound 

(1) C. Hansch and W. Blondon, I .  Am. Chem. Soc., 70, 
1561 (1948). 




