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Reaction of N-eb loromethy lpyr ro l idone  with the sod io -de r iva t ives  of malonic  and subst i tuted 
malonic  e s t e r s  in dry  e ther  has  given the diethyl e s t e r s  of the cor responding  2 - o x o p y r r o -  
l id inomethylmalonic  acids .  

In orde r  to synthes ize  organic  compounds containing the l a c t am ring, the reac t ion  of the diethyl e s -  
t e r s  of malonic,  Y-ch lo roc ro ty lma lon ic ,  and monoalkylmalonic  acids  with N-ch lo romethy lpyr ro l id ine  has 
been examined [1]. 

React ion of N-ch lo romethy lpyr ro l idone  with monosubst i tu ted  diethyl malona tes  in the p r e s e n c e  of 
meta l l i c  sodium in dry  e ther  af fords  e s t e r s  of a lky l - (2-oxopyr ro l id inomethyl )malonic  acids .  Diethyl m a l o -  
hate i t se l f  gives de r iva t ives  of mono-  and b i s - (2 -oxopyr ro l id inomethy l )malon ic  acid. In absolute alcohol,  
y ie lds  were  much  lower.  

EXPERIMENTAL 

Reaction of N-Chlo romethy lpyr ro l idone  with Diethyl Malonate.  To 10.38 g (0.45 g-a tom)  of f ine ly-  
divided sodium in 250 ml  of dry e ther  was added slowly with s t i r r i ng  and cooling 72.3 g (0.45 mole) of 
malonic  e s t e r .  The mix tu re  was heated at 45-50 ~ until  the sodium had dissolved comple te ly .  N-Ch lo ro -  
methy lpyr ro l idone  (60.3 g, 0.45 mole)  was then added with s t i r r ing  and cooling. The mix tu re  was heated 
for  4 h, and kept for  a day at  room t e m p e r a t u r e .  The resu l t ing  sal t  was dissolved in water ,  and the organic 
l a y e r  was sepa ra t ed  and dr ied  over  anhydrous magnes ium sulfate.  Unreacted diethyl malonate  {24.1 g) was 
dis t i l led off, followed by 39.2 g of diethyl 2 -oxopyr ro l id inomethy lmalona te  (50.7%), bp 161-164 ~ (4 ram); 

TABLE 1 
COOC2H 5 

C00C2H5 

n-CsH7 
a-C4H9 
i-CsHu 
CH3CCI=CHCH~ 

Bp, ~ 11 
(press.,mm) nD2~ d"~~ Found 

I 
176 (1,5) ]1,4675 1,0~67 76,50 
170--1~6 (1)] 1,4660] 1,07r S0,99 
196~--203 (I) 1,4650] 1,0585 85,37 
199--2~2 (9)1,4830 1,1473 85,01 

MR D 

Cal- 
cula- 
ted 

76,35 
81,17 
85,66 
85,55 

t N .~  
Molecular ~ "~ 
formula ' 

a 3~  ~ 
I 

EIsH25OsN 4,52 4,68 75 
C16H27OsN [ 4,50 4,49 [ 43 
CITH29OsN ~ 420 4,28 79 
C46HI~CIOsN* 4136 4,05 89 

*Found: C1 10.05%. Calculated: C1 10.27%. 
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nD20 1.4655:d420 1.1354. Found: 55.96; H 7.52; N 5.00%; MR D 62.62. Ci2HIgNOs. Calculated: C 56.03; H 7.39%; 
N 5.44~o; MR D 62.69. The residue was an extremely viscous substance which crystallized. It was diethyl 
bis-(2-oxopyrrolidinomethyl)malonate, mp 57 ~ (from benzene). Yield 27.8 g (26.4%). Found: C 57.3; H 7.12; 
N 8.36%. CITH2~N206. Calculated: C 57.6; H 7.34; N 7.91%. 

The diethyl esters of the substituted (2-oxopyrrolidonomethyl)malonic acids were obtained by analo- 
gous methods (see Table I). 
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