Journal of the Pharmaceutical Society of Korea
18, 125-132 (1974)

Malon & Ester ZZ¥#Mct R%E2IC| &0 Mt HWE

WOk E-R WA KA Y

- {Received April 20, 1974)

Che Ho Cook, Youn Sang Cho and Sang Sub Jew:
Studies on the Condensation with Malonates and Urea.

Abstract — The by-products which were occured in the synthesis of
5-ethyl-5-phenyl barbituric acid were isolated by column chromatography
combined with gas-liquid chromatography and were identified by elem-
ental analysis, ir, nmr and mass spectroscopy; major by-products were
ethyl a-phenylbutyrate and a-phenylbutyramide. The alkoxide which
was known to be a condensation agent not only accelerated the conden-
sation but also did the decarboxylation. And the entity concerned with

the condensation with diethyl ethylphenylmalonate was not urea but

N-monosodium urea.

{EIR, SEGBIZA Fghfi alcohol #F, ketone ¥f, urethane 3§ 2@ barbituric acid §i%% w2
fetrie) 2oz Yot 2F A= M Bkt ERAMS Bho R 2on 2,5008kF #
safEyy BRAA T 2 60 Lkl HAS 2 gl barbituric acid i+ o fFAKEE
s mEtEl 2 glo ARl Al B Bkl #dle] dkzRe) dredlx Figslm Ik 5
Hoz Hi#dz = HEielch o B& EW3e] Schme I3 o] ot fEkEke]
Eyes o] SRR qxzx 9o

#3k [ & diethyl malonate & sod. alkoxide 4T urea o} fEGA 7] =d FWAEIZA sod.
methoxide, sod. ethoxide, sod. butoxide 45-¢ i3I A e+ REBEAS KEI]2A
g+ A o]v] 4%3] suknevich £ 72 5-ethyl-5-phenyl barbituric acid 4%#: butoxide & #E4
A 7F F& BRE dddz @Estz Jdod 2R T0%HES 9A EIz gtk

Rk = INEEEEG Fkl phosgene & #iAs s FET Bhol 9=, #zk [-& hexahy-
dropyrimidine-4, 6-dione & FHEEERME] A BRILA 7] & &E7L FEEsh= g gloh

wtebA] iR Bk & wEst=x &l FEE philips¥e] fkslel C,H;ONa & #E#
72 25 diethyl malonate 9} urea 9] {E¥sco] phenolphthalein & #5R2Ee 2 IRiNsLe sod.
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Scheme. I —Preparations of 5-ethyl-5-phenylbarbituric acid
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ethoxide & A B4 wnste HEE ZAHZ gld.

2 o] F BhHdx FHsle L2 Wz ARste Akl oMHE HESA 4z gl
o}, whabA] Emgaso RSl Bk 3% Wil KEE KTAYE BANd KRS
oFx 7] 5-ethyl-5-phenyl barbituric acid (phenobarbital) & 5o 2 5le] HIKMEo = HRKEH
= s TPt on maRREe] Bl 2 HIEMER P BEG KEERE %
a5 e

x B

5-Ethyl-5-phenyl barbituric acid 8] &g — BRAHNE HE T KHEER absolute eth-
anol 150 m! & ¥ 3 Z< sodium 13.8g(0.6 mole) & Ho] %3] = diethyl ethyl phenyl ma-
lonate 26.5g (0.1 mole) ¢} urea 24g (0.4 mole) & @ = magnetic stirrer 2 ##p3ld A 4 hrs.

B A 7] =

R el RRETE 1 ml S Bedbed K 2mil 9} sz 30% HCl0.5ml 2 jnshe] B
Mo 2 %% ether 3ml 2 Hfisls ether & ¥ 2ml 2 ks o MKTHE BuKste

glez RpRES B4t oh(Fig. D.

P Y
,LuU\ W
L \

Fig. 1 —The gaschromatogram of reaction mixture, coulmn: OV-17, 4mmx2m, chromosorb W,
temp.: 140°~260° (10°/min), N, : 40m//min, detector: F.I.D.
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Fig. 104 2 viebzdo] KHEL Wifde] R3] Wt B4 c& BBtz a. bR d
o] B& wminsl zbeh. Eklel diethyl phenylethylmalonate 9 4:5%#¢! phenobarbital 2} #3
BWEE gles] M—MEHETAA FEET &5 c= Bror de £FHd & dken a g
b FlEHY & oot

BRYS oM — 99 KES 4REA7 REYS Chart 19 ko K3l Ritneoz
BB o).
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Chart 1—The separation of reaction mixture

SHER Bl ASt Be gle BolA &4 a, bz mE=gor Ax kK HEKE

o]}, CipHi0.(C 74.15; H 7.85, Found C 74.41; H 7.53) bp 238° ir ul3 cm—! 1740
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(-COO-)&4 ethyl a-phenyl butyrate 2 H#tEss B= Btk folsl mp 85~86° ir
vmax cm~! 3840, 3260 (—CONH,) 1670% (—CONH,), nmr(CDCL,) 6:0.90 (3H, triplet,

CH; CHy), 2.00 (2H, multiplet, HC—CH,~CH,) 3.75 (1H, triplet, HNCOCHCH;) 5.85
(2H{doublet, —CONH,, D,O gl fkate] £41) 7.25(5H, singlet arom. H), mass spectrum
m/e; 163(M*), 148(M*—CH,), 135(M*—OH,=CH,), 119(M*—CONH,) 44(—CONH) =
# a-phenyl butyramide & #t5s] Q o}.
mERS EAket BlEwael Bk — kit 284 sEamyd CH,ONa 9 & wfef
a4 4920 ethyl a-phenyl butyrate o o] ko] 92 BLsg el v} C,H;ONa/DEPM
=1.5, 3, 5 (mol i) (DEPM & diethyl ethylephenylmalonate ¢ E§)e] [ e MR
< WA 719 ethyl a-phenylbutyrate o A& o] #inskel o (gle of 3 547).
3 NH,CONH, & jms}=] ¢¢32 DEPM 0.1 mol o] C,H;ONa 0.5 mol I 1 R
&k 80°C = fpiistd LABAel ethyl a-phenyl butyrate ¢l o] FE2= ¢ o (Fig. 2). Fig. 2
o] peak B kel Kated R »k C,Hp0, (C 63.63; H 5.74; Found C 63.65; H
5.50) mp 155~6°, ir vhai' em™! 3, 200~3, 000cm™? (doublet) (—COOH) 1,700 cm~! (—CO
OH)Z ethyl phenylmalonic acid ¢]-& Ryt o]lA AA Inman Kol FHike] -
barbiturate #IFF AFRE = A& HlEHY S gled K3 FEsty o
Urea 2| fEfLE2t BIEMII2! BIGR - urea o] {ifLLsL B4 49l ethyl a-phenylbutyrate,
a-phenylbutlyramide & %ol v 2= BgL oy #3led DEPM 0.1 mol 3 C,H;ONa 0. 3
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Fig. 3—The behavior of ethyl a-phenyl butyrate and a-phenyl butylamide at several conditions
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mol of urea & 0.1mol, 0.2mol, 0.3mol, 0.4mol, 0.5mol & £%& Yo KEAA BIEYD
o B& gle 3 WEtsld . ©EMQ 3#S 53] ethyl a-phenyl butyrate, a-phenylbutra-
mide & DEPM & fZi#ef 0 2 8lo] ffnypiimkpko] {Kato] peak o EolmA HERE fFR
Shol 919 REEBEMET A #EE 5473 vl Fig. 33 2o

DEPM I} sodium urea 2}2| #& — &4 93 —ide EEolA EIKES 4ol K
fe= CHsONa 2 #iEs o] CH;0Na 7} 5762 ¢ R+ DEPM 3} urea & fE&EA 2
HimeZ =17 ureac] % mol o C;H;ONa 9] ethanol ¥ik& msted 304 ERAZ &
WS 2 RS WL, Wik [ssE e NaNHCONH, & o =19 DEPM % NaN-
HCONH,; % alcohol 7} o}yl ##:ol N, N-dimethyl formamide sholl 4] %5447 #E Fig.
4 9} o] phenobarbital o] A= & 4 9ottt o]z o @ wRolxm ol CH;ONa = NaN-
HCONH, & =t=vd LEE Aoz A74He oA K- alcohol bl Al KKEA A

1l —

Fot R R Fig 59 2o
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Fig. 4 —The gaschromatogram of

Fig. 2 —The gaschromatogram of
reaction mixture

reaction mixture

= alcohol S ¥R EANS 2% Fl2d methanol & FEEYE = DEPM = H
A9 WMEEELFAE T —#E dimethyl ethylphenylmalonate 7} 5o} o}z ¢] Tk o 2 urea
o} §Eao] o] R E Ax & F dgd. Fig. 69 A9+ Fl&:= methyl a-phenylbu-

tyrate 7} & L ot
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1) Malon B ester ¥} urea & C,H;ONa FZEF #E5A 2 = ethyl a-phenylbutyrate (A)
9} a-phenylbutyramide (B) 7} B4 %8 48 Fa2shyd of.
CH, COOC,H; C.H, CONH,
NS \C/
VRN VRN
CeHs H (AD CeHs H (B)

2) %k 3 KEZ %5 CHONast DEPM & 545 ethyl a-phenyl butyrate 7
e ko i mel ethylphenyl malonic acid 2% H#E ¢ R o},

0
HC, COCHs CHs  COOC,H,
NS C,H;ONa N S
c — c
in C2H5OI‘I / \

SN
H;Cq ﬁjocsz (~COy) Cets H

0
3) a-phenyl-a-ethyl acetyl urea & Jn#i&l=l FEAC Z a-phenyl butyramide 7} #ARKS
e gho g v Ro] KRR a-phenyl butyramide o} HiA:##+E Scheme II o] 2 4= 9l t}.
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Scheme 1I-—The total reaction mechanism of imman’s modification method.

4) DEPM = sod. urea 2}9] #E&S &S 2 ¥ol DEPM o] urea & C,H,ONa & fitA 2=
C,H;ONa = NalNHCONH, & ul-Eo] v o]z o] DEPM 3} {EFE%}te] barbiturate & 4K
Al &+ Ao

5) ¥l alcohol ¥i= CH,OH o} C,H;OH oA HE{iEMEc] = & ol g vElA] &
skt
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