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Malon-p-phenetidic Acid and SoDJe of its Derivatives 

0. P. SingM.l. S. X. K.hetan, and P. I. lttyerah 

:Malon-p-phenetidic !I.Cid., its ethyl ester, amide, 11nd hydrazide ho.ve been prepared. By conden~ing the 
o.cid with o.pproprio.te aldehyde9, bcnzylidenemolon-p-phenetidic 11cid, cinn,.m-p-phcnetidide, 2-thenal-mlllon­
p-phcnctid.ic a.cid, 2-thenn.l-a.crJl]-p-phenetidide, y-trichlorocroton-p-phcnetidide, and N-p-ethoxyphenylacryl­
amide ha.ve been obtn.ined. The effect of various condenaing agents like pyridine. pyridine acebre, piperidine, 
piperidine 11.ceto.te, glo.cio.l noetic 11.cid, and polypho•phoric acid on these condensations ba.s been studied. Tho 
o( ,8-dibromo and the dihydro derivatives of Lenz• lidenemn1on-p-phenetidic acid a.nd cinn11.m-p-pheoetidide 
have o.lso been prepared. 

By the action of malonic ester on primary aromatic amines, several derivatives of 
malonic acid can be prepared. Recently, the three ma.Ion-chloroanilic acids\ malon-3,4-
xylidic acid~, maJon-p-iodounilic acid 3 , and malon-2, 5-xylidic acid4. have been obtained 
in this laboratory. The method followed was similar to the one recommended by Chattaway 
and Ulmstoo5 forth "l nreparat;on of malon-o-toluidic acid_ Presence of a reactive methylene 
group in thos= compounds makes them valuable intermediates in the synthesis of seve .. al 
substances, some of which have found important practical applicatiOns. 

The present communication deals with the preparation of rnalon-p-phenetidic acid, 
its ethyl ester, amide, and hydrazide. By condensing malon-p-phenetidic acid with appro­
priate aldehyd98, benzylidenemalon-p-phE'netidic acid, cinnam-p-phenetidide, 2-thenal­
malon-p-phenetidic acid, 2-thenal-acryl-p-phenetidide, y-trichlorocroton-p-phenetidide, 
and N -p-ethoxyphE'nyla.crylamide have been obtained. These condens11tions were carried 
out ia presence of condenJ~ing agent"! like pyridine, pyridine acetate, piperidine, 
piperidine acetate, glacial acetic acid, and polyphospboric acid_ 

From benzylidene-mB.lon-p-phcnetidic acid and cinnam-p-phenetidide, th£ corres­
ponding dihydro derivatives wore prep&red by reduction with sodium amalgam and the 
corwsponding ac:j3-dibromo derivatives by bromi.nation in glacial acetic acid. 

ThE' use of malon-p-phenetidiq o,cid in the synthesis of substituted coumarina and 
the use of the acid hydrazide as a reagent for detection of carbonyl compounds are under 
investigation. 
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EXPERIMENTAL 

Malon-p-phenetidic Acid anrJ, Malnn-di-p-phenetidide.-A mixture of p-phenetidine 
(5 g.) and freshly distilled dicthyl malonate (8.8 g.) was gently refluxed for I hr., allowing the 
alcohol formed to escape and the ester to flow back. While still warm, ethanol (50 ml) 
was added, the mixture, strirred well, and cooled. Malon-di-p-phenetidide crystallised 
was filtered. It was further purified by recrystallisation from ethanol, m.p, 224", yield 
3.8 g. (Found: N, 8.50. C, 9H~~04N0 requires N, 8.69%)-

To the ethanolic extract activated charcoal (0.2 g.) and sodium carbonate (5g.in50ml 
water) were added and steam was blown through for 30 min_ The solution after cooling 
was filtered and acidified with HCl (cone.). Malon-p-phenetirlic acid separating as a white 
crysta!line -mass was filtered and purified by recryst.allisation from aqueous ethanol, 
m.p. 150° (decamp.), yield 2_1 g. (Found: N, 6.13. C .. H,30 4N requires N, 6.27%)-

Effect of variation in the duration of heating and in the molecular proportion of the 
amine and the ester was studied and it was found that maximum yield waa obtained under 
the above conditions_ 

Ethyl .Malon-p-phenetidate.-ln another experiment, after refiuxing the mixture of 
diethyl malonate and p-phenetidine and removal of malon-di-p-phenetidide, the 
ethanolic extract was reftuxed with animal charcoal foT a few minutes and filtered. The 
filtrate on evaporation on a steam bath left a sticky mass which after several recrystallisa.­
tions from petroleum (b.p. 80-100°) melted at 105°. This was identified to be ethyl malon­
p-phenet.idate. (Found: N, 5.20. C, 3HI704N requires N, 5.58%)-

Malon-p-phenetidamide.-Ethyl malon-p-phenetidate (2 g.), dissolved in ethanol 
(10 ml), was added slowly with stirring to liquor ammonia (25 ml) and the mixture kepli 
overnight_ The crystalline mass formed was filtered and recrystallised from ethanol in 
glistening plates, m.p. 165°, yield 1.6 g. (Found: N,l3.CJ8_ C,,H, 40 3N,. requires N, 12.70%)-

Mal.on-p-phenetidic Acid Hyd:razide.-Hydrazine hydrate {2 ml, 80%) was added 
to a solution of ethyl malon-p-phenetidate {2 g.) in ethanol (10 ml) and the mixture was 
left aside fOl' 30 min_ Some heat was evolved. The hydrazide separating as needle-shaped 
crystals was filtered and recrystallised from ethanol, m.p.l75°, yield 1.5 g. (Found: N, 17.50. 
C11H,:;03N 3 requires N, 17 .72%)-

Benzy~idenemalon-p-phenetidic Acid and Cinnam-p-phenelidide.- A mixture of 
benzaldehyde (0_6 g ) and ma.lon-p-phenetidic acid (Ll g.) was heated on a steam bath 
for 4 hr. On extraction )n the usual manner, l.l g_ of benzylidenema.lon-p-phenetidic 
acid was obtained. This after recrysta.llisa.tion from ethanol melted with decomposition 
at 199°- (Found: N, 4.85_ C, 8H, 70 4N requires N, 4_50%). A better yield of the acid (88%) 
could be obtained by using glacial acetic a.cid as the condensing agent. 

In another experiment, when a trace of pyridine was used as the condensing agent, 
the only product obtained was cinnam-p-phenetidide which could be recrystallised from 
aqu,eou ethanol, m.p. 145°. [FoUD.d: N, 6.01; M.W. (Rast), 262. 0 17H, 70 2N requites 
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N, 5.24%; M.W., 267]. The maximum yield (80%) was obtained when pyridine acetate 
was used as the condensing agent. 

Benzylmalon-p-phenetidic Acid.-To benzylidenemalon-p-phenetidic acid (J .5 g.), 
diseolved in mmtmum amount of an aqueous 10% solution of NaOH, was 
added sodium amalgam (60 g., 4%) gradually with stirring and HCI (cone_) was added 
simultaneously to neutralise the reaction medium. Mter addition, the beaker was set 
aside for an hour. The mercury was then tapped off, the aqueous layer filtered, cooled in 
icc, and acidified. The white crystalline precipitate (1.2 g.) was recrystallised from aque­
ous ethanol. The glistening white crystals, m.p. 184° (decomp.), did not decolorise either 
alkaline potassium pcrmanganate or bmmine water. (Found: N, 4.36. C,8H,90 4N 
requires N, 4.47%). 

Hydrocinnam-p-phemlidide, m.p.l28°, was obtained by reducing cinnam-p-pheneti­
dide with sodium amalgam. It could be recrystallised from aqueous ethanol and did 
not respond to the usual tests for unsaturation. (Found: N, 5.12. C, 7H, 90,.N requires 
N, 5.2%)-

c({J-Dibromobenzylidenemalo11-p-phenetidic acid, m.p. 220°, was obtained by mixing 
equimolecular quantities of benzylidenernalon-p-phenetidic acid and bromine, both dis­
solved in minimum quantities of acetic acid. The mixture WitS set aside for 2 hr. and then 
diluted with water. The pale yellow precipitate obtained (0.8 g.) was crystallised from 
ethanoL (Found: Br, 33.70. C, 8H 170 4NBr2 requires Br, 33.97%). 

c( {3-Dibromocinnam-p phenelidide, m.p. 186°, was prepared by bromination of 
cinnam-p-phenetidide in glacial acetic acid. The bromo compound, when recrystalliaed 
from ethanol, was obtained in colorless needles. (Found: N, 3.37; Br, 36.73. C, 7H170;N1Jr~ 
requires N, 3.25; Br, 37.47%). 

2-Thenal-malon-p-phenetidic Acid and 2-Thienylacryl-p-phenetidide.-Both these 
were formed when an equimolecular mixture of 2-thiopheno.ldehyde and malon-p-pheneti­
dic acid were heated for 4 hr. on a steam bath in presence of a trace of piperidine acetate. 
These were separated by using sodium carbonate solution and extracted in the usual manner. 
The acid product, m.p. 234° (decomp-), could be recrysta.llised from ethanol in 28% 
yield. (Found: N, 4.76; S, 9.90. C, 6H,p4NS requires N, 4.41; S, 10.09%). 

The non-acid product could be recrysta.llised from aqueous ethanol in colorless 
needles, m.p. 146°, yield 40%. (Found: N, 5.02. C, 3H,~O,NS requires N, 5.12%). 

With no condensing agent or in presence of pyridine, pyridine acet.ate or glacial 
acetic acid, only the acid product was obtained, whereas in presence of piperidineor 
polyphosphoric acid, the product was a mixture of the acid and the non-acid_ 

y· Trichlorocroton·p-phenetidide, m.p. 154 °, was obtained in almost quantitative yield 
when an equimolecular mixture of chloral hydrate and ma.lon-p-phenetidic acid in 
presence of a. trace of pyridine was heated on a steam bath for 4 hr. Recrystallisation from 
etha-nol furnished colorleBB needles. (Found: N, 4.66. CuHu02 NC13 requiresN, 4.53%). 

N-p-Ethoxyphenyla.crylamide.-Malon-p-phenetidic acid (l.l g.), formalin (2 ml, 
36%), and two drops of pyridine were mixed and heated at 50° for 4 hr. The semisolid mass 
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left on cooling was extracted with a solution of sodium carbonal;e_ The residue wheD 
recrystallieed fr-om aqueous ethanol was obtained in colodess flakea, m.p. llOc. 
(Found: N, 7.63. C.,H130,N requires N, 7.33%)-
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