
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 27 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Organic Preparations and Procedures International
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t902189982

4-(ISOPROPYLIDENE)-2-(2'-PHENYLETHYL)-5-OXAZOLONE
D. N. Reinhoudta; P. R. M. van der Kampa

a Laboratory of Organic Chemistry, Technische Hogeschool, Delft, The Netherlands

To cite this Article Reinhoudt, D. N. and van der Kamp, P. R. M.(1970) '4-(ISOPROPYLIDENE)-2-(2'-PHENYLETHYL)-5-
OXAZOLONE', Organic Preparations and Procedures International, 2: 4, 265 — 269
To link to this Article: DOI: 10.1080/00304947009458626
URL: http://dx.doi.org/10.1080/00304947009458626

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t902189982
http://dx.doi.org/10.1080/00304947009458626
http://www.informaworld.com/terms-and-conditions-of-access.pdf


ORGANIC PREPARATIONS AND PROCEDURES, 2 ( 4  1, 265-269 (1970 1 

D.N. Reinhoudt* and P.R.M. van der Kamp 

Laboratory of Organic Chemistry 

Technische Hogeschool, Delft, The Netherlands 

II 

ti H/‘-’ Cti3ONa/CtijOH 
Ph -C=C * 

“C‘ c-0 
II I .. . 

H2 H y C - O  - H20 
Ph-C-C - 

1 HZ/Pd 

2. OH- /H~O I 
0 

2-Substituted-4-isopropylidene-~-oxazolones are valuable as starting 

material for the synthesis of penicillin”2 and of dyes’. The 2--4- 

isopropylidene-5-oxazolones are simply prepared, in good yield, by Erlen- 

meyer condensation of N-arovlglycines and acetone4. This reaction Cannot 

be used, however, for the synthesis of 2-alkyl-4-isopropylidene-~5- 

oxazolones, owing t o  the instability of the intermediate 2-alkgl-5- 

oxazol~nes~. Other routes to the 2-alkyl-4-isopropylidene-5-oxazolones 

are described ’ ’ 6 9 7 ,  but these are laborious and give poor yields. These 

2-alkyl-4-isopropylidene-5-oxazolones are of particular interest, because 

of the rapid hydrolysis of the oxazolone ring in a neutral medium7. In 

this paper we present a prepazation of a 2-alkyl-4-isopropylidene-5- 

oxazolone (I ; alkyl = 2’-phenylethyl) based on an Erlenmeyer condensation. 

We obtained 4-isopropylidene-2-styryl-5-oxazolone (11) from a 

condensation of cinnamoylglycine and acetone5”. This compound could not 

be hydrogenated specifically to the desired oxazolone I. 
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Therefore the oxazolone I1 was converted into the a-( 3-phenyl- 

acryloy1amino)-P, P-dimethylacrylic acid methyl ester (111). The styryl 

group in this compound was hydrogenated and the a-( 3-phenylpropionyl- 

amino)-@,@-dimethylacrylic acid methyl ester was subsequently hydrolyzed 

to the corresponding acid (V) . Dehydration of a-( 3-phenylpropiony1amino)- 
p,P-dimethylacrylic acid with dicyclohexylcarbodi imide in dimethyl- 

formamide yielded the 4-isopropylidene-2( 2 '-phenylethyl)-5-oxazolone (I). 

EXPERIMENTAL ' " 

4-Isopropylidene-2-styryl-5-oxazolone (11) 

In a 2 1. three-necked flask, a mixture of 41 .O g (0.2 mole) of 

N-cinnamoylglycine and 13.1 g (0.16 mole) of freshly fused sodium acetate, 

was suspended in 1.2 1 of dry acetone. The suspension was stirred 

vigorously and 51 -0 g (0.5 mole) of acetic anhydride was added over a 
period of 45 minutes. After heating under reflux for 19 hours, the 
reaction mixture was poured on ice, and water was added until the total 

volume was 3 1. The resulting precipitate was filtered and washed with 
water. After drying over phosphorus pentoxide it! rlacuo, 70.9 g (6%) 
practically pure oxazolone (11) was obtained, m.p. 117-118° (117-118 4b ).  

a-(3-Phenylacr~loylamino)-B,13-dimethylacr~lic acid methyl ester (111) 

To a solution of sodium methoxide (from 1 .04 g of sodium) in 300 ml 

of methanol, 47.4 g (0.21 mole) of 4-isopropylidene-2-styryl-5-oxazolone 

dissolved in 360 ml of benzene was added at 0'. After stirring for 4 

hours, 5 ml of concentrated hydrochloric acid was added, and the 

reaction mixture was evaporated to dryness. The residue was crystallized 
0 1 1  from benzene to give 48.7 g (9%) of the ester (111), m.p. 152-153 . 
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4-(ISOFRI)PVLIDENE)-2-(2'-PHENYLETHYL)-5-OXAZOMNE 

Anal. Calcd. f o r  C H NO : C 69.48; H 6.61; N 5.40 - 
Found 

3 

l 5  l 7  3: C 69.6 ; H 6.6 ; N 5.5 
-1 

IR (CHC1 ):3230 (NH), 1723 (C=O), 1675 and 1652 (C=c) cm 

NMR (CDC1 ) :  NH a t  6 7.92 ( l ) ,  CH=CH a t  6 7.72 and 6.72 (2,LAB= 16 Hz), 

C H at  6 7.40 ( 5 ) ,  CH3CO0 at  6 3.75 ( 3 ) .  (CH3)2 c=C a t  6 2 -13  ( 3 )  and 

6 1.88 (3 ) .  

. 
3 

6 5  

a-(3-Phenylpropiony1amino)-fi,fi-dimethylacrylic ac id  methyl e s t e r  (IV) 

A so lu t ion  of 29.5 g (0.1 1 mole) of a-( 3-phenylacryloylamino)-@, @- 

dimethylacry l ic  ac id  methyl e s t e r  (111) i n  1 .5 1 of e t h y l  a c e t a t e  was 

hydrogenated a t  atmospheric pressure  over 0.6 g of palladium (1 C$ on 

carbon). Hydrogen uptake ceased a f t e r  absorption of 3.1 1 (0.13 mole). 

Removal of t h e  c a t a l y s t  by f i l t r a t i o n  and evaporation of t h e  so lvent  gave 

a s o l i d  res idue ,  which was c r y s t a l l i z e d  from benzene t o  g ive  27.5 g (9376) 

of the  e s t e r  (IV), m.p. 114-115 . 
An&&. Calcd. f o r  CI5Hl9NO3: C 68.94; H 7.33; N 5.36 

IR (CHC1 ) :  3300 ( N H ) ,  1721 (C=O), 1643 (C=C) cm . 
NMR ( C D C 1 ) 3 :  C H a t  6 7.30 (5 ) ,  NH a t  6 6.93 ( l ) ,  CH COO a t  6 3.70, 6 5  3 
( C H 2 ) 2  a t  6 2.83 (4 ,  A2B2),  (CH3)2  a t  6 2.13 (3)  and 6 1.72 ( 3 ) .  

0 

Found : C 69.0 ; H 7.3 ; N 5.4 
-1 

3 

ry-(3-Phenylpro~ionylamino)-~,fi-dimethylacrylic ac id  (Vl 

A mixture of 1 5.7 g (0.06 mole) of a-( 3-phenylpropionylamino)-@ ,p- 
d imethylacry l ic  ac id  methyl e s t e r  (IV), 37.2 g (0.13 mole) of sodium 

carbonate 10 aq., and 300 m l  of water  was heated under r e f l u x  f o r  2 

hours. The mixture was then cooled t o  room temperature and a c i d i f i e d  by 

adding concentrated hydrochloric ac id .  The r e s u l t i n g  p r e c i p i t a t e  was 

f i l t e r e d  off and washed w i t h  water .  Af t e r  dry ing  and c r y s t a l l i z a t i o n  from 

benzene/ethyl a c e t a t e  ( 1  :1 ), 13.5 g (91s)  of t h e  ac id  (V) was obtained, 

m.p. 175-176' (dec.) .  

IR (KEW): 3310 (N-H), 1689 ( C = O ) ,  1622 ( C 4 )  cm . 
NMR (DMSO-d6); COOH a t  6 8.97, C H a t  6 7.25 ( 5 ) ,  (CH2)2 a t  6 2.70 (4,  

A2B2), (CH ) -C=C a t  6 2.01 and 6 1.66. 

S t ruc tu re  proof of t h i s  compound was furnished by conversion wi-th diazo- 

methane i n t o  the  methyl e s t e r  (IV). 

-1 
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4-Isoprop~lidene-2-(2~-phenylethyl)-5-oxazolone (11 

A mixture of 8.2 g (0.033 mole) of a-(3-phenylpropionylamino)-P,P- 

dimethylacrylic acid ( V ) ,  6.9 g (0.033 mole) of dicyclohexylcarbodiimide, 

and 60 m l  of d ry  dimethylformamide was s tored  a t  4' f o r  4 hours. The 

r e s u l t i n g  p r e c i p i t a t e  (3 .0  g )  was removed by f i l t r a t i o n  and the f i l t r a t e  

was concentrated i n  vacuo. The res idue  was p a r t l y  dissolved i n  e t h e r  and 

the inso luble  mater ia l  (4.4 g )  was f i l t e r e d  o f f .  The f i l t r a t e  was 

concentrated and the  res idue  d i s t i l l e d  t o  give 4.7 g (6%) of the  oxazo- 

lone ( I ) ,  b.p. 145-146'/1 .5 mm. 
A S .  Calcd. f o r  C H NO C 73.34; H 6.59; N 6.11 14 15 2: 

Found : C 73.2 ; H 6.6 ; N 6.0 
-1 I R  ( n e a t ) :  1782 ( C = O ) ,  1672 ( C = C ) ,  1616 ( C = N )  cm . 

NMR ( C D C I J ) :  C H 

at  6 2.28 ( 3 )  and 6 2.20 (3). 
a t  6 7.25 (5), (CH2)2 a t  6 2.90 ( 4 ,  A2B2), ( C H  ) C=C 6 5  3 2  

Acknowledgement. We a re  g r a t e f u l  t o  Prof.  H.C. Beverman f o r  valuable 

advice and d iscuss ions ,  

References 

* To whom correspondence should be addressed. Present address: 

Koninkli jke/Shell-Laboratorium, Amsterdam, The Netherlands. 

1 .  H.T. Clarke, J . R .  Johson, and R. Robinson ( E d i t o r s ) ,  "The Chemistry 

of P e n i c i l l i n " ,  Princeton University Press ,  Princeton N . J . ,  1949. 
2a. J . C .  Sheehan and K.R.  Henery-Logan, J. Am. Chem. SOC., 2, 3089 and 

5838 (1959). 
2b. J . C .  Sheehan and K.R. Henery-Logan, J .  Am. Chem. SOC. ,  &, 2983 

(1962). 
S.V. Lepikhova and G.T. Pilyugin,  Zh.Obshch, Khim., z, 2399 (1968). 
Chem. A b s t r .  z, 97692 (f969). 

3. 

4a. G.R. Ramage and J . L .  Simonsen, J. Chem. SOC., m, 532. 
4b- HTS. Tan, D . N .  Reinhoudt, and H.C. Beyerman, Rec. Trav. Chim., 88, 

209 (1969). 

268 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
3
:
4
7
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



5. 

6. 

7. 

8. 

9. 

10. 

1 1 .  

4- (1SOPROPYLIDENE)-2- (2 '-PHENYLETHYL)-5-OXAZOLONE 

J . W .  Cornforth,  "Oxazole and i t s  de r iva t ives" ,  In :  Heterocycl ic  

Compounds (Ed. R.C. E l d e r f i e l d ) .  

John Wiley and Sons, Inc. ,  New York, 1957, Vol. 5, p. 338. 
R. Mozingo, K. Folkers ,  and N.R. Easton,  U.S. paten t  2,515,465, 
Merck and Co., Inc. ,  Publ. J u l y  18, 1950. Chem. Abstr .  44, p 8959 

(1950). 
J . C .  Sheehan, R. Mozingo, K.  Fo lkers ,  and M. T i s h l e r ,  U.S. pa t en t  

2,477,148, Merck and Go., Inc. ,  Publ. J u l y  27, 1949. Chem. Abstr .  

44, P 171 (1950). 
D.N. Reinhoudt, H.S. Tan, and H.C. Beyerman, Rec. Trav. Chim., g,  
1153 (1968). 
S.L. P a l l i n g ,  F.P. Doyle, and H.D. Edwards, Kodak Ltd., B r i t i s h  

pa t en t  720,556, Publ. Dec. 22, 1954. Chem. Abstr .  B, 10777 (1955). 
The elemental  ana lyses  were performed by M r .  M .  van Leeuwen. The 

I R  s p e c t r a  were recorded wi th  a Perk in  E l m e r  21 inst rument .  

NMR s p e c t r a  were measured a t  60 MHz wi th  a Varian A-60 spectrometer ,  

TMS being added a s  i n t e r n a l  re ference  compound. 

This compound i s  repor ted  i n  t h e  l i t e ra ture ,  m.p. 144-145' ( I . L .  

Knunyants and N.P. Gambaryan, I zves t .  Akad. Nauk. S.S.S.R., Otdel, 

Khim. Nauk., m, 1037. Chem. Abstr. 50, 11277 (1956). - 
b e c e i v e d  May 5 ,  1970) 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
3
:
4
7
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1


