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T.4BLE I 

ETHYL 5,5-DISUBSTITUTED HYDAKToIN-3-ACETATES 
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69.5-70.5 HyO 
59-61.5 CPH~OH 
83-83.5 CPHSOH-H~O 

86-8ib CaHsOH-HyO 
83-85c CPHjOH 
120-121 d CyHsOH-HZ0 
109-110 (CH;I)2CO-H,O 
l85-l8(ie (CH,),CO-C2HjOH 
108.5-109.5 CyHSOH 
128,5-129f CzHjOH-H,O 
95-96 CyHSOH-H20 

155-157 CyHsOH 

121 

C16H18N204 !J.27 9 . 2 7  

12 Pithy1 bromoacetnte \vas used its the alkylat,ing agent. " 0. 0. Orazi and 12. A.  Corral, [Anales  usoc. quin i .  A r g . ,  42, l i 7  (1954)] 
report m.p. 87.5-S8.3°; K. Schloegl, F. Wessely, 0. Nraupp, and H. Stormann [ J .  J l e d .  Pharm. Chem.,  4, 231 (1961)l report m.p. 88- 
91". Schloegl, et ~ l . , ~  report m.p. 121-123". e Orazi, et C G Z . , ~  report m.p. 184-1%"; F. Sandberg [Acta 
Physiol. Scand., 24, 149 (195l)l reports 178-180". 

The melt cleared at 91". 
J Orazi, e t ~ l . , ~  report m.p. 128.5-129.5". 

TABLE I1 
.i,.j-I)ISTBSl'ITCTED H Y D . ~ N T ~ I ~ - ~ - . ~ C E T I C  ACIDS 

R 

R7-Y NCHiCOOH 
/ NH-co 

----r- ,( 

Tield, R hl .p . ,  OC. Forniula Calcd. Found 

7 7 b  121-124"8d CllHl8"204 11.56 11.69 
60 177-177.5 CllH14T\T204 11.76 11.49 

68 17 1-1 7 P  C9H14XZO4 13.08 12,LIo 

80 169-170, se CnHi2N20a . . .  . . .  
85" 234.5-236' CiyHiiClX204 CJ. 91 9.81 

60 176-1iSf CioHiaNaO4S 11.02 10.90 

66 87-898 10.33 10.34 
137-138" C13H14X204 10.68 10.84 

77 168-168.5 C14H16S204 10.14 10.06 

Ci3Hi4SlOi. O.5HnO 

92 292.5-294',* Ci7Hi4KzO4 . . .  . . .  
46k 194-195" C9H12X204 13.20 13.38 
74 221-2221 ClOH14"204 . . .  . . .  
53 192-193 Ci4H22N204 9.9% 10.06 

a Recrystallized from water. The ethyl ester was saponified for 24 hr. Purified by dissolving in aqueous sodium bicarbonate, 
filtering, and acidifying with dilute H2S04. Evaporation of the 
benzene produced the crystalline product. e Orazi, et al., Table I, footnote b, report m.p. 170.5-171.5O; Schloegl, et al., Table I, footnote 
b, report 168-171". The product, as obtained from the reaction mixture or upon re- 
crystallization from aqueous ethanol, was hydrated. t~ Upon boiling the hydrated 
product with benzene until the solution cleared, then adding petroleum ether ( 3 ~ 0 ' )  and cooling, the anhydrous product was ob- 
tained. 1 Orazi, e t  al., Table I, footnote b, report m.p. 284-287"; Sandberg, Table I, footnote 
e, reports m.p. 282-284"; C. Hoffmann [Bull. SOC. chim. France, 659 (195O)l reports m.p. 285". This yield w-a8 obtained by proceeding 
directly to the acid without isolating the intermediate ethyl eater. 

The product oiled out of solution and was extracted with benzene. 

f Recrystallized from benzene-acetone. 
Schloegl, et al., Table I, footnote b, report m.p. 90". 

' Recrystallized from ethanol-acetone. 

Orazi, et al., Table I, footnote b, report m.p. 222-223". 
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Experimental: 

Ethyl 5,5-l)isubstituted Hydantoin-3-acetates.--Iii :I 3 l l I - i i i l .  

lhsk were pluceti 200 r i l l .  o f  absolute ethanol and 2.:$ g. (0.1 8.- 
:itom) of siidiurii. iifter tlie sodiurii had dissolved, 0.1 rnole ( i f  

tlie .i,.j-tIisubstitiited hydantoin and 13.6 g. (0.1 1 mole) of eth\-l 
c,hloroacet:itme were :dded. Alter~iat,ely 18.4 g. (0.1 1 i n o l f ~ ' ~  
o f  ethyl hroriioaretate was used as the alkylating agent in sever:il 
preparations. The mixture was reHused for 24 hr., and thc 
licit solution was filtered t i i  reinove the precipitated NaCl 111' 

?;:tBr. The volume of the siiliitiiiii was reduced t ( i  cine-1i:ilf 
or miire 1)y cwncentration i n  vrrccio. t!pon either ~~i i i l ing  or tlir 
iitlditiiin of  ive, the prodi1c.t separated and iv:ts recrystallized. 

5,5-Disubstituted Hydantoin-3-acetic Acids.--111 :t 500-riil. 
f1:islc were pl:iced 0.1 mole of the ethyl 5,6-disubstitiitet 1iyd:tn- 
tiiin-3-acetat,e :inti 200 inl. of absolute et,hariol. To this solution 
\viis :&led 4 g. (0 .1  inole) of XaOH dissolved in a rniniriiutii [if  

wtter. The iriisture was refluxed with st,irring until s:tpciriific*:i- 
t ion was coriipleted, usually 1--4 hr. The sodium 5,5-disnhsti- 
tuted hSdnntoin-3-acetate began to precipitate out of soliitiori 
shortly after refluxing was started. The sodiurn salt was 
filtered, washed with a small amount of absolute ethanol or 
petroleum ether, and dried. The salt was dissolved iii a sni:til 
:mount o f  water, the solutiiin was filtered, then acidified with 
dilute H M 4 .  The acidified eolutirin was t,horoughly (-hilled. 
1.1 incentrated if necessary, arid the .i,.i-disubstituted hydaritoin-:l- 
:iretic. acid which crystallized out was purified by disso1utii)n ~ i n d  
reprec,ipitaticiii from aqueous sodium t~icarhon:tte, then recr>-st:il- 
lized from aqueous ethanol. 

Amide and Anilide Derivatives of 5,5-Disubstituted Hydantoin- 
3-acetic Acids.--A mixture of 0 . 1  iiiole of the 5,5-disubstituted 
liydaritoin-3-acetic. arid in benzene was refluxed with 47.6 g. 
10.4 inole) of thionyl chloride for 1 hr. after solution had occurred. 

17) Infrared spectrograms were obtained on tlie Perkin-Bliner 13713 Infrn-  
w n l  ait l i  sodiitiri cliloricle plates a n d  S u j o l  inrill a n d  on the  13eck111:~n I I< I 
\ \ i t t i  ~ io tass iu i i i  hroiiiirie wafers. 'Flies 
Standard Spertra Cataluc., No. 22606 
mined either in ii l i ( l i i ic1 b:ttli or in  a I l e l -Te inp  appa ra tus  arid a re  cor- 
rr.cteii. Sitrr)gt*n ttnalyses nre 113' the seriiiiiiicro l i j e ld sh l  Iiietlioii. 


