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Abstract—Aiming at preparation of biologically activeompounds a bromination of N,Mubstituted
malonodiamides in a glacial acetic acid waaried out. The use of onequiv of bromine provided mono-
bromo derivativeswith two equiv of bromine dibromo-substituted produstere obtained. Among the
N,N'-dibenzylamides of alkylmalonic acids only the methyl homolog undenkeomination. The structure

of compounds was proved by IR and NMR spectroscopy. The effect of the compounds synthesized on the
central nervoussystem was investigated.

We established formerly that numerous malonicly may increase the yield of target products and
acid derivatives, both with unsubstituted and sub-eliminate the losses accompanying the purification of
stituted methylenegroup, possessed high anticon- halogenatedesters. Besides thisprocedure permits
vulsant properties and we promising substances foavoiding the nucleophilic side reactions at the ester
further purposeful synthesis of potenti@nticon- groups.

vulsants. It is known that one way of introducing Taking into account the high anticonvulsant

substituents into the methylene group of malonic acid, .ir of symmetrical alkyl- [£3] and arylamides
derivatives consists in reacting its bromo denvatlves[4] of malonic acid, andalso analeptic properties of
with compounds of various classes (alcohaiiines, —g5me aikylamides [5] we chose for bromination sym-

etc.). Therefore the bromo derivatives of malonic | irical N N'-dibutyl-, N,N'-dibenzylamides, and
acid are important semiproducts for preparation 0121'50 certairN. N'-dianilides of maloniacid ’
potential biologically active compounds. ’ '

The bromination of diethyl malonate is known to O 0 Br.. AcOH O 0O
occur in a very good yield without solvent giving R~ R R R
diethyl bromomalonate at the use of one equiv of H T H bt H
bromine, anddibromomalonate with two equiv of the R n ”r.
halogen. The halogenation of the maloracid is La-i il
commonly carried out in ethyl ether as solvent. R= CH, (@), CH.CHs (b,h,i), 2-CHCH, (c),

4-CH,C,H, (d), 2,4-(CH,),C¢H; (€), CH,C,H,0CH,-4

However we established that further reaction of (7). piperonyl §). R'= H (a.g). CH, (h), Br ().

diethyl bromomalonate with nucleophiliceagents,
namely, with alcohols and especially with aliphatic - . )
amines, proceeded in several directions affording as gng‘sa'gf;ilq%%@pgfum;lx?ée;cﬁgd_zyzﬁftggﬂ %Iilfyl

oo e e et nesenzyamides o metryimalonili) and bromo-
grap b ' 9%halonic (1) acids prepared along known procedures

products were obtained in a lowield, and their

isolation is lengthy and aborious. Although the (2, 4].
diethyl arylaminomalonates are formed in a fgield, We showed before that the methylene group in the
their amidation isachieved with difficulty. molecule of malonic acid dibenzylamide remains very

labile as followed from the high yields of italkyla-

tion products [1] and products of Knoevenagel reac-

tion with aromatic aldehydd®]. Therefore itseemed

eprobable that this compound would readily undergo
bromination.

It was established that the biological activity was
characteristic of symmetrical N,Nsubstituted
malonodiamides with alkyl[1], aromatic [2], and
arylmethylene [3] substituents in the methylen
group. Thebromination of N,N-substituted malono-
diamides may open a way of introducing into these We used the glacial acetic acid aslvent. The
molecules of the other substituents and simultaneou®romination was carried out at room temperature.
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Table 1. Yields, melting pointsR; values, and elementahalyses of N,N-substituted bromomalonodiamidBa -i

Compd. | Yield, mp, ] Found, % Calculated, %

no. % °c Ry Formula

C H N C H N
lla 94 98-100 0.68 45.2 7.3 9.6 C,H,;N,O,Br 45.1 7.2 9.6
lIb 96 170-172 0.66 56.6 4.7 7.7 C,;-H5sN,O,Br 56.5 4.7 7.8
lic 77 118-120 0.49 56.5 4.7 7.6 C,;-H5sN,O,Br 56.5 4.7 7.8
lld 72 180-182 0.51 56.6 4.8 7.8 C,;-H5sN,O,Br 56.5 4.7 7.8
lle 76 190-192 0.46 58.7 5.5 7.2 C,H,:N,O,Br 58.6 5.4 7.2
[If 84 161-162 0.53 54.1 5.1 6.6 C,H,:N,O,Br 54.2 5.0 6.7
llg 65 123-125 0.71 50.9 3.7 6.3 C,H,5sN,OBr 50.8 3.8 6.2
Ilh 68 138-140 0.56 57.7 5.0 7.6 C,gH1oN,O,Br 57.6 5.1 7.5
Il 77 198-200 0.58 46.3 3.7 6.3 C,-H,¢N,O,Br, 46.4 3.7 6.4

% R, values were determined on Silufol UV-2fdates,eluent hexane2-propanol, 80: 20, development in iodimapor.

Table 2. IR and'H NMR spectra of compoundsa -g

IR spectrumy, cm* 'H NMR spectrum,d, ppm
Compd-
no. C=0 CH-Br [NH, 2H H arom CH-Br, Proton signals from the
d, 1H other functional groups
lla 1662,1630( 3012 | 8.12 t - 4.40 (3.02 m (4H,2NHCH,); 1.30 m [8H,
2CH,(CH,),CH,)]; 0.92 t (6H, 2CH)
lIb 1670,1640[ 3015 | 8.82,t 7.29 s, 10H 4.42 |4.34 d (4H, 2CHCH.)
lic 1670,1640[ 3020 | 9.09 s 7.43-7.12 m, 8H 5.03 |2.31 s (6H, 2CH)
lid 1648,1608[ 3026 | 9.22 s 7.46-7.14 d.d, 8H 4.80 |2.26 s (6H, 2CH)
lle 1650,1620[ 3022 | 9.20 s 7.42-7.02 m, 6H 4.21 |2.15 s (12H, 4CH
[If 1644,1612( 3018 | 8.82 t 7.28 d.d, 8H 4.32 |4.42d (4H,2CHAr); 1.96s (6H, OCH)
lig 1660,1624( 3020 | 8.64 t 7.22-7.64 m, 6H 4.48 |4.24d (4H,2CHAr); 2.96s (4H, 2CH)
1y} 1650, 1610 - 7.92 t 7.29 s, 10H - 4.47 d (4H, 2CHC¢Hy); 2.12s (3H, CH)
[l 1653,1625 - 8.67 t 7.25 s 10H - 4.24 d (4H, 2CHCH,)

The reaction was started by initiation with the light ation of further homologs (R= C,Hs, C5H-) did not
of an incandescentamp. An equivalent amount of give satisfactory results apparently due to steric
bromine was gradually added dropwise as the reactiohindrances.
mixture lostcolor. These reaction conditions ensured  The promination of monobromomalonic acid

formation of the final products in short time and in dibenzyl amide If) resulted apparently in a mixture
highyield. The higheryields (Table 1) were obtained of mono- and dibromo derivatives. However the
in bromination of dialkyl- (la, b) and dialkylaryl- repeated crystallization provided dibromo derivative
amides (If, g). With dianilides a side reaction of ;" in pure state as shown by TLC arfti NMR
aromatic ring bromination is presumable. Howeverspectrum_ The productli was obtained in a fair
the mild bromination conditions permitted avoiding yield, but a betteryield was attained at bromination

formation of a large amount of sidgeoducts, and the of malonic acid N,N'-dibenzylamide Ip) with a
impurities were efficiently removed by crystalliza- gouble excess obromine.

tion. The attempt to obtain compoundlb by in-

The bromination of methylmalonic acil,N'-di-  dependent synthesis, amidation of alkyl bromo-
benzylamide 1) was successfully performed malonate, was unsuccessful presumably to amine
evidencing its relatively highlmeactivity. The bromin- reaction not with the ester groups but with more
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labile halogen atom in agreement with the publishedhifts were presented i@ scale. IR spectra were
data [7]. measured on Specord M-80 instrument from KBr

The success of the synthesis can be preliminari?e”ets’ substance concentration 1%.
checked by a positive Beilstein test and higher N,N'-Substituted bromomalonodiamides lla-i
melting point of the product than that of the initial (general procedure). To a solution 6f01 mol of
compound (Table 1). N,N’-substituted malonodiamida-g, methylmalono-

diamide Ih, or bromomalonodiamidéi in 20 m of

The structures were proved by elemental analyse(jlacial acetic acid was added dropwise whstiring
and spectral methods. 0.52 ml (0.01mol) of bromine. Thereaction was

The analysis offH NMR spectra of compounds started by irradiation withight. After stirring for
synthesized showed that the common signal of protod h the reaction mixture whichecame colorless was
from the substitutednethylene group in the spectra poured into 100 ml of coldwater. The separated
of compounds lla-g was shifted downfield as precipitate was filteredff, dried, andrecrystallized
compared with the spectra of the initial compoundsrom ethanol.
(Table 2). The displacement originates from the pinromomalonic acid N,N '-dibenzylamide (11).
introduction into the molecule of electronegativetq 5 solution of 2.8 9(0.01 mol) of malonic acid
bromine atom which induces paramagnetic shift of the{\I,N’-dibenzyIamide Ib) in 20 ml of glacial acetic
neighboring protong8]. The signals from aromatic 4cig was added dropwise whilstirring 1.04 mi
and aliphatic substituents in amide groups dr@m (9 02 mol) of bromine. Thereaction was started by
the methyl attached to the methylene group of the acigagiation with light. After stirring for 1 h thereac-
skeleton inllh- compound remain the same as in thegjon mixture thatbecame colorless was poured into
initial compounds [2, 4]. 100 ml of coldwater. Theseparated precipitate was

In the IR spectra of compound&a -i the absorp- fiI_tered off, dried, andrecrystallized from ethanol.
tion bands of stretching vibrations of the methyleneYield 3.4 g (77%), mp 198200°C (from water).
group shift to largerwave numbers because of the Yields, melting points, R, values, andelemental
halogenatom, and thenaxima of these bands appearanalyses for compoundsa -i are listed in Table 1,
in the region over 3000 cth (Table 2) evidencing the IR and "H NMR spectra in Table 2.
presence of bromine atom in the molec[8¢
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