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BOROHYDRIDE REDUCTION OF SUBSTITUTED ISOPROPYLIDENE METHYLENEMALONATES 

Allen D. Wright, Mark L. Haslego, and Francis X. Smith 

Department of Chemistry, King's College, Wilkes-Barre, 
Pennsylvania 18711, U.S.A. 

Knoevenagel-type products derived from Meldrum's Acid are readily reduced by sodium boro- 
hydride to give monosubstituted isopropylidene malonates in high yield. 

Isopropylidene malonate (Meldrum's Acid) will condense with aromatic aldehydesl under 
mild conditions to give Knoevenagel-type products, often in high yield. The facility by which 
these reactions take pla 

5 
e under mildly basic or non-basic conditions can be attributed to 

the high acidity (pKa-5) of this cyclic ester. Under certain conditions such condensation 
products can also be obtained from aliphatic aldehydes3 and ketoneslcye. 

Reduction of the carbon-carbon double bond of some of these products has been accom- 
plished by catalytic hydrogenation5 and by treatment with lithium aluminum hydridec. The re- 
sultant monosubstituted isopropylidene malonates have potential utility as organic r agents7, 
or could be hydrolyzed and decarboxylated to give the corresponding carboxylic acids f . The 
recent report8 that some monosubstituted derivatives of Meldrum's Acid undergo smooth ethan- 
olysis with concomitant decarboxylation when heated with ethanol-pyridine in the presence of 
copper powder should further increase their utility as organic intermediates. 

We wish to report a simple method for the reduction of substituted isopropylidene meth- 
ylenemalonates. We have found that sodium borohydrideg will give high yields of the reduced 
product within a few minutes at room temperature in methanol solution. A general procedure is 
as follows: The substituted isopropylidene methylenemalonate (1), 50 mnoles, was stirred in 
75 mls. of methanol and sodium borohydride, 25 to 50 mnoles lO,\as added slowly over a period 
of ten minutes with external cooling as necessary to keep the temperature between 15 to 25 
degrees. After stirring for an additional five minutes, 200 mls. of 1N hydrochloric acid was 
added and the resultant suspension chilled. The crystalline product (2_) was removed by fil- 
tration and washed with cold water. The specific results are presented in the Table. 
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a: R = R' = CH3 
6:R=Ph R'=H 
c: R = Ph:CH=CH, R' = H 

d: R = 2-Furyl, R' = H 
e: R = 3-Indolyl, R' = H 
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Table. Borohydride Reductions of Isopropylidene Methylenemalonates. 
Product, yield, m.p.(recrystallization solvent), and comments. 

g, 85%, 104-5(hexane_toluene), NMR(CDCl3)6: 1.2(d)6H, 1.8(s)6H, 2.7(m)lH, 3.4(d)lH. 
2b, 97%, 80-l(hexane), lit. m.p. 80-15. 
E, 96%, 108-9(hexane-toluene), Reduction occurred at the double bond conjugated to the carbonyl 

system. NMR(CDC13)6: 1.8(s)6H, 3.0(m)2H, 3.7(t){l$, 6.4(m)21;1, 7.3 
(m)5H. Converted to ethyl 5-phenyl-4-pentenoate 
by refluxing with ethanol-pyridine 

il 
0:2) 

in 72% yigld 
and copper powder . 

2d_, 98%, 92-3(hexane-toluene), Converted to ethyl 2-furylpropionate in 71% yield by the method 
indicated for 2c. 

2e_, 89%, 122-3(methanol_water), The reaction zxture had to be further diluted with 1,2-dimeth- 
oxyethane (2 mls. per mmole) in order to enhan e the solubility 
of le. Converted to ethyl 3-indolvlpropionate 15 in 67% yield by 
themethod indicated for 2c _ _* 
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