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5-Phenyl-oxazolidine-2,4-dione has been prepared by the condensation of ethyl 
mandelate w Lth guanidine nitrate and subsequent hydrolysis of the 2-imino interme
dlate1 · 2 ; by condensing »acetone-mandelic acid «3, 4 or ethyl mandelate2 with urethane ; 
by the condensation of ethyl mandelate with ureas or 1- acetyl-3-ml:!thyl-urea6; by 
the reaction of ethyl a- chloro-phenylacetate with urea or 1-acetyl-3-methyl-urea 
and subsequent hydrolysis7; by condensing mandelamide with diethyl carbonates. 
5-Phenyl-oxazolidine-2,4-dione was furthermore obtained by the alkaline hydrolysis 
of 1,5-diphenyl- and 1-methyl-5-phenyl-dialuric acid9,to and 5-bromo-1,5-diphenyl
and 5-bromo-1-methyl-5-phenyl-barbituric acid with subsequent acid hydrolysis of 
the 2-imino-intermediates11 and, by foe action of alkali on 1-(phenyl-chloroacetyl)-
3-phenyl-urea and (phenyl-chloroacetyl)-urea11. 

In accordance with Stoughton's interpretation of the course of the form a
tion of oxazolidine-2,4-diones from a-hydrox y-esters and urea12, we prepared 
the 5-phenyl-derivative by the cyclization of acetylmandelyl-urea with sodium 
ethoxide as condensing agent. The product thus ob tained showed to b e iden 
tical with samples of 5-phenyl-oxazolidine-2,4-dione prepared by the method 
of Aspelunds and with samples prep ared from ethyl mandelate and dicyandi
amide with subsequen t acid hydrolysis. Acetylmandelyl-urea was p repared by 
the m ethod of Stoughtonia·14

• 

Acetylmandelyl -urea: 
Acetylmandelyl-chloridets (20,5 g., 0,096 mole) was added to a suspension of 

urea (1!4,4 g., 0,24 mole) in benzene (50 ml.) and the mixture refluxed for f ive hours. 
After removing the solvent under reduced pressure, the residue was treatea with 
water, giving 11,8 g. of crude acetylmandelyl-urea, which after recrystallization 
from benzene/toluene melted at 155,5-156,30 (uncorr.). 

Anal. 3,794 mg substance: 0,408 ml N2 (2D°C, 752 mm Hg) 
Calcd. for C11H12N204 (236,23) : N 11,870/o, 

Found : N 12,030/o 

5-Phenyl - oxazolidine-2,4-dione: 
a) from acetylmandelyl-urea: Acetylmandelyl-urea (0,4 g., 0,0017 mole) ·w as 

added to an ethanolic solution (15 ml) of sodium ethoxide (from 0,08 g., 0,0035 
g - atom sodium) and the mixture refluxed for six hours. The solvent was removed 
under reduced pressure, the residue dissolved in water, and extracted with ether. 
Acidification of the ice-cooled aqueous layer with dilute hydrochloric acid yielded 
5-.phenyl-oxazolidine-2,4-dfone (0,12 g.), which ·after recrystallization from hot water 
melted at 107-108°. 

~ The experimental part was carried out in collaboration with Nenada Krva
vica, Nevenka Sladovic and Dori jan Jakulic. 
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b ) from ethyl mandelate and dicyandiamide: A methanolic solu tion (37 ml) 
.: L sodium methoxide (from 1,84 g., 0,03 g - a tom sodium) was gradually added to 
a boiling suspension of ethyl mandelate (9,0 g., 0,05 mole) and dicyandiamide (6,3 g. , 

· <1 ,075 mole) in methanol (18 ml) over a period of five hours with stirring. Th e 
suspension w as reflux ed for add itional two hours and the s olven t removed under 
r educed p r essu re. The residual crude cya rrimino-interm ediate w as hydrolysed by boiling 
it for eight hou rs w ith diluted (1 : 2) sulfu ric acid (50 ml). The cooled emulsion 
was extTacted with ether and washed with water. After evaporat ion of the solvent 
solid 5-phenyl-oxazolidine- 2,4-dione (6,9 g.) w as obtai n ed, which after t r ituratin g 
-vith p etroleum-ether and recrystallization from water melted at 107- 1080. 

The microanalysis was carried out b y Mrs. I. Gustak-Masek a t t he Institute of 
Drgan ic Chemist ry, Technical F aculty, Univers ity of Zagreb. 

REFERJ<~NCES 

l. Tr a ub e and As c h er, Ber. 46, 2082. 
2. K. Iwaya, Y. Namikawa, S. Mitsuh a shi and K. Yoshida, J. Pharm . 

Soc. Japan 69 (1949) 248, cit. from C. A . 44 (1950) 195B. 
3. R. Will:statter and F. Konigsberger, Ber. 56 (1923) 2107, cit. from Chem. 

Zentr. 1923, III, 1610. 
4. R. Gerba u er D. R. P. 729,850, cit. from Chem. Zentr. 1943,' I , 2421. 
5. H. Asp e 1 u n d, A cta Acad. Aboensis M ath. et Phy s. 11 (1939) No 14, cit . from 

c. A. 33 (1939) 6802. 
6. H. As ;p e l u n d, F inska Kem i.stsam f undet s Medd. 49 (1940) 42, cit. from Chem. 

Zentr. 1942, I, 346. 
7. H. Asp e lu nd, Finska Kemistsam f tmdets M edd. 49 (1940) '19, cit. from Chem. 

Zentr. 1942, I, 347. 
8. V. H. W a 11 j n g f or d, M. A. Thorpe and R. W . Stought on, J . Am. Chem. 

Soc. 67 (1945) 522, cit. from C. A. 39 (1945) 2505. 
9. H. Asp e l u n d , A cta Acad. Aboensis M ath. et Phys. 11 (1938) No. 7, cit. from 

C. A . 33 (1939) 6802. 
JO. H. Asp e 1 u nd, Acta Acad. Aboen si s Math. et Phys. 12 (1939) No . 2, cit. from 

Chem. Zentr. 1942, II, 1120. 
11. H. As rp e 1 u n d, Acta Acad. Aboensi s Math. et Phys. 12 (1939) No. 5, cit. from 

c. A. 41 (1947) 2413. 
12. R. W. Stought o n, J. Am. Chem. Soc. 63 (1941) 2376. 
13. R. W. S toughton, J. Org. Chem . 2 (1938) 514 . 
. .4. R. W. Stoughton, H. L. Dic k i s on and 0. G. Fitzh ugh, J. A m . Chem. 

Soc. 61 (1939) 408. 
~ 5 . Org. Syntheses, Coll. Vol. 1 (1947) 12. 

IZVOD 

Biljeska o pripremi 5-fenil-oksazolidin-2,4-diona 

D. Dvornik 

5- fenil- oksazolidin-2,4-dion prireden je ciklizacijom acetilmandelil-karbamida 
'1Z natrium etoksid kao kondenzacioon sredstvo, sto se slaze sa Stoughtonovom pre
dodZbom, da kod pripreme oksazolidin-2,4-diona kondenzacijom a.-hidroksi-estera 
i karbamid a primarno nastaje odgov araj t.:ci acil-ureidl2. I sti .spoj pr.ireden je i kon
denzacijom et il m andelata i d ici jandiamida uz n atrium m etoksid i naknadnom 
hidrolizom intermedijarnog cijan imino-derivata. 

Kod izrade eksperimentalnog dijela suradivali su Nenad a Krvavica, Nevenka 
Sladovic "i Dorijan JakuliC. 

Mikroanalizu je izvrsila ing. I. Gustak-1\!Iasek u Zavodu za organsku kemiju 
Tehnickog fakulteta u Zagrebu. 

ISTRAUV AOKI OD .TEL 
· PLIVA« '.rVORNICA LI.JEKOVA 

ZAGREB 
P r im lj eno S. oktobra 1953. 


