New Local Anesthetics: Derivatives of
5-Diethylaminoacetamido-2-arylimino-3-aryl-4-thiazolidones
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Abstract ] A series of hydrochloride salts of 5-diethylamino-
acetamido-2-arylimino-3-aryl-4-thiazolidones was synthesized as
potential local anesthetic agents. Pharmacological screening using
the sciatic plexus of the frog showed that three of the hydrochloride
salts were potent local anesthetics.

Keyphrases [ ] Anesthetics, local—synthesis [[] 5-Diethylaminoace-
tamido-2-arylimino-3-aryl-4-thiazolidones—synthesis {_] Pharmaco-
logical screening—local anesthetics

Structural requirements for a local anesthetic are a
lipophilic end containing an aromatic nucleus, a hydro-
philic end containing a tertiary amino group, and an
intermediate alkyl or substituted alkyl chain. Com-
pounds having a dialkylamino group connected to an
aromatic or a heterocyclic nucleus as the lipophilic
moiety confer greater activity and less toxicity than the
benzene analog (1-3).

Considering these facts a series of hydrochlorides of
5-diethylaminoacetamido-2-arylimino-3-aryl-4-thiazoli-
dones has been synthesized as local anesthetics. 2-
Arylimino-3-aryl-4-thiazolidones (4) have been obtained
in good yield by interaction of N-aryl-N’-m-tolyl-
thiourea (4) with monochloroacetic acid and anhydrous
sodium acetate. An amino group has been introduced
at S5-position in the thiazolidonyl nucleus at the reac-
tive methylene group (5, 6) through coupling (7) with
benzenediazonium chloride and subsequent reduction
(8, 9) with sodium hydrosulfite. These 5-aminothiazoli-
dones on condensation with chloroacetyl chloride and
subsequent treatment with diethylamine gave the re-
quired S-diethylaminoacetamido-2-arylimino-3-aryl-4-

Table I—5-Phenylazo-2-arylimino-3-aryl-4-thiazolidones

thiazolidones in good yield, and were converted into the
respective hydrochlorides by the usual method (10).

Pharmacological screening of the compounds ac-
cording to the procedure adopted by Biilbring and
Wajda (11) has shown that of the seven compounds
tested, the hydrochlorides of 5-diethylaminoacetamido-
3-m-tolyl-2-o-chlorophenylimino-, 2-o-methoxyphenyl-
imino-, and 2-m-methoxyphenylimino-4-thiazolidone
were the most effective local anesthetics.

EXPERIMENTAIL!

5-Phenylazo-2-o-chlorophenylimino-3- m - tolyl -4 - thiazolidone—A
solution of thiazolidone (3 g.) in glacial acetic acid was slowly
added at 0° to a solution of benzenediazonium chloride (prepared
from 2.5 g. of aniline) with stirring and kept for 1 hr. at 0-5°, The
product which separated was filtered, washed with water and
alcohol, and crystallized from absolute alcohol. Similarly 5-phenyl-
azo derivatives of other thiazolidones were prepared as listed in
Table L.

5-Amino-2-o-chlorophenylimino-3-m-tolyl-4-thiazolidone—The azo
compound (3 g.) was dissolved in ethyl alcohol (50 ml.) by heating.
To this, a solution of sodium hydrosulfite (10 g.) in water (25 ml.)
was added when the 5-amino compound was obtained as a precipi-
tate. It was filtered hot and washed with hot water and finally
crystallized from absolute alcohol.

5-Amino derivatives of other 35-phenylazo-2-arylimino-3-aryl-4-
thiazolidones, prepared similarly, are mentioned in Table IL.

5 - Chloroacetamido - 3 - m - tolyl - 2 - o - chlorophenylimino - 4-
thiazolidone—A mixture of chloroacetyl chloride (0.77 ml.) and 5-
amino compund (2.5 g.) in dry benzene (25 ml.) was refluxed on a
water bath at 70° for 2 hr. Benzene and an excess of chloroacetyl
chloride were then distilled off and the residue washed with sodium
bicarbonate solution and water. The product was crystallized from
absolute ethanol.

1 Melting points were determined on a Gallenkamp melting apparatus
and are uncorrected.

O==C—N—F’
CiH,—N=—=N—CH_C-=N—R

————Anal.,, ———

R R’ Yield, & M.p., °C. Formula Calcd. Found
o-Chlorophenyl m-Tolyl 75 164 CypHi;CIN,OS 13.34 N, 13.24
7.62 S, 7.60
m-Chlorophenyl m-Tolyl 50 141 CHyi;CIN,OS 13.34 N, 13.22
7.62 S, 7.66
o0-Methoxyphenyl m-Tolyl 48 145 Cy3HyoNLO:S 13.46 N, 13.31
7.69 S, 7.7
m-Methoxyphenyl m-Tolyl 40 157 Cy3HoN 0,8 1;1618 IS\I, lgég
o-Tolyl m-Tolyl 65 144 CasHaoNLOS 14.00 N, 13.89
8.00 S, 8.09
m-Tolyl p-Chlorophenyl 55 131 CyHy;CIN,OS 132421 IS~I, 13%8
m-Tolyl p-Methoxyphenyl 58 120 Ca3HyoNO:S 1 _3’ . gg SN 1§I ) gg
m-Tolyl a-Naphthyl 60 151 CasHuoNLOS 12.84 N, 12.77
7.34 S, 7.40
m-Tolyl B-Naphthyl 65 197 CyH20NLOS 12.84 N, 12.71
7.34 S, 7.33
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Table IT—S5-Amino-2-arylimino-3-aryl-4-thiazolidones

O=C—N—F
HN—CH _C=N—R

Anal.,, 7
R R’ Yieid, % M.p., °C. Formula Calcd. Found
0-Chlorophenyl m-Tolyl 75 160 C,6H1.CIN;0S 152; IS\I, lggi
m~Chlorophenyl m-Tolyl 70 145 CieH1.CIN,0S 12.67 N, 12.50
9.65 S, 9.69
o-Methoxyphenyl m-Tolyl 65 134 CH7N;0.8 12.84 N, 12.77
9.79 S, 9.77
m-Methoxyphenyl m-Tolyl 55 156 CiHizN;0.S 12.84 N, 12.72
9.79 S, 9.80
o-Tolyl m-Tolyl 65 151 Ci:H2N,0S 13.82 N, 13.69
10.29 S, 10.30
m-Tolyl p-Methoxyphenyl 50 119 CyH;zN0,.S 12.84 N, 12.70
9.79 S, 9.8
m-Tolyl «-Naphthyl 67 147 Cy0H17N30S 12.11 N, 12.00
9.22 S, 9.21
m-Tolyl B-Naphthyl 56 194 C2oH12N;0S 12.11 N, 12.01
9.22 S, 9.26
O=C—N—F
. o L CICH.COHN—CH _C=N—R
Table III—5-Chloroacetamido-2-arylimino-3-aryl-4-thiazolidones 3
~———Anal.,, 7
R R’ Yield, % M.p., °C. Formula Calcd. Found
o-Chlorophenyl m-Tolyl 70 146 CysH,5CLN:O.S 10.29 N, 10.12
17.40 Cl,17.41
m-Chlorophenyl m-Tolyl 68 141 CisH;5CLLN;0,S 10.29 N, 10.16
17.40 Cl1,17.40
o-Methoxyphenyl m-Tolyl 65 154 C1sH35CIN;O:S 10.41 N, 10.30
9.75 Cl, 9.77
m-Methoxyphenyl m—To]yl 75 160 C19H13C1N303S 10.41 N, 10.36
9.75 Cl, 9.80
o-Tolyl m-Tolyl 65 112 C;,HisCIN;O.S 10.83 N, 10.77
9.16 Cl, 9.09
m-Tolyl a-Naphthyl 70 138 CHysCIN;O,S 9.92 N, 9.89
8.38 Cl, 8.33
m-Tolyl B-Naphthyl 60 178 szHlscleozs 9.92 N, 9.87
8.38 Cl, 8.40
O=C—N—F
Table IV—5-Diethylaminoacetamido-2-arylimino-3-aryl-4-thiazolidones (CZHS')ZN‘HlCCOHN—C}\IS A=NTR
Anal.,, %
R R’ Yield, % M.p., °C. Formula Calcd. Found
o-Chlorophenyl m-Tolyl 65 156 CaH,;CIN,O,S 12.60 N, 12.55
7.20 S, 7.21
m-Chlorophenyl m-Tolyl 55 144 CooH;CIN,O.S 12.60 N, 12.49
7.20 S, 7.25
o0-Methoxyphenyl m-Tolyl 68 142 CysHsN O3S 12.73 N, 12.66
7.27 S, 7.30
m-Methoxyphenyl m-Tolyl 70 154 C,3H2sN O3S 12.73 N, 12.60
7.27 S, 7.31
o-Tolyl m-Tolyl 50 135 C23stN40zS 13.20 N, 13.09
7.55 S, 7.58
m-Tolyl a-Naphthyl 60 149 CyHsN,O,S 12.17 N, 12.01
6.95 S, 6.99
m-Tolyl B-Naphthyl 55 175 CsHsNO,S 12.17 N, 12.00
6.95 S, 7.00

Similarly, chloroacetyl derivatives of other 5-amino-3-aryl-2-
arylimino-4-thiazolidones were prepared and are listed in Table 111

5 - Diethylaminoacetamido - 2 - o0 - chlorophenylimino - 3 - m-
tolyl-4-thiazolidone—To the chloroacetylamino compound (2 g.)
dissolved in absolute ethanol (20 ml.), diethylamine (0.4 g.) was
added and the mixture was refluxed on a water bath at 70° for 4 hr.
An excess of alcohol and diethylamine was distilled off and the

residue washed first with sodium bicarbonate solution and finally
with water. The product was crystallized from ethanol in pale
yellow needles.

Other 5-diethylaminoacetamido -3 -aryl-2-arylimino -4 -thiazol-
idones obtained similarly are listed in Table IV.

The hydrochlorides were prepared as usual (10) and crystallized
from absolute ethanol (see Table V).
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Table V—Hydrochlorides of 3-Diethylaminoacetamido-2-arylimino-3-aryl-4-thiazolidones and Their Local Anesthetic Activity

Onset of Anesthesia (min.) with
Administration of Anesthetic”
in Hydrochloric Acid of

~—~——N, Z—s Strength

R R’ Yield, & M.p., °C. Formula Calced Found 005N 01N 02N
o-Chlorophenyl m-Tolyl 70 164 C2H,:CIN,0,S. HCI 11.64 11.54 15.45 21.30 22.00
m-Chloropheny! m-Tolyl 65 150 Ca»HCIN,O,S. HC1 11.64 11.50 36.30 38.00 38.30
o-Methoxyphenyl m-Tolyl 50 146 Cy3HpsNLO3S . HC 11.75 11.66 26.10 26.40 26.40
m-Methoxyphenyl m-Tolyl 60 162 CasHasN4O3S . HCI 11.75 11.63 27.00 27.20 27.20
o-Tolyl m-Tolyl 61 138 CysHysN 40,8 . HCl 12.16 12.01 34.00 34.55 36.00
m-Tolyl a-Naphthyl 65 157 CasHsNO:S . HCI 11.28 11.17 35.40 38.20 39.30
m-Tolyl B-Naphthyl 55 201 CyeHsNO,S . HCl 11.28 11.11 34.50 36.20 39.00
Procaine hydrochloride? — — — — — 33.00 34.20 34.20

e Concentration of anesthetic, 0.1 7. b Procaine hydrochloride was used as such,

Pharmacological Screening—Adopting the frog sciaticplexus
method (11), the local anesthetic activity of these hydrochlorides
was tested on frogs and the time of onset of anesthesia, i.e., the
time for which a given concentration (0.1 %) of the local anesthetic
failed to provoke withdrawal of feet is also reported in Table V.

Pharmacological screening of these compounds has shown that
the hydrochlorides of 35-diethylaminoacetamido-3-m-tolyl-2-0-
chlorophenylimino-, o-methoxyphenylimino-, and m-methoxy-
phenylimino-4-thiazolidone were the most potent local anesthetics
among the compounds reported, as they required less time for the
onset of anesthesia than the standard substance, procaine hydro-
chioride, at 0.1 9] concentration in 0.7 % of saline solution.
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Synthesis of N-Acetyl-pr-glutamic

G. F. TAMAGNONE and F. De MARCHI

Abstract ] N-Acetyl-L-glutamic acid reacted with dimethylamino-
ethanol in the presence of dicyclohexylcarbodiimide to give N-
acetyl-pL-glutamic acid 5-dimethylaminoethyl ester (I), which
furnished N2-acetylglutamine by ammonolysis. Compound I could
not be obtained by transesterification of N-acetyl-L-glutamic acid
5-methyl ester with dimethylaminoethanol, whereas L-pyroglutamic
acid salt (II1) was obtained from L-glutamic acid 5-methyl ester and
dimethylaminoethanol.

Keyphrases [ ] N-Acetyl-pL-glutamic acid 5-dimethylaminoethyl
ester—synthesis [ ] TLC—identity [] IR spectrophotometry
—identity, structure

Various dimethylaminoethanol salts have been re-
ported for their CNS-stimulant properties (1-3);
particularly, the salt with acetyl-L-glutamic acid which
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Acid 5-Dimethylaminoethyl Ester

has been recently introduced in Europe as a psycho-
energizer (4). Therefore it seemed interesting to syn-
thesize N-acetylglutamic acid 5-dimethylaminoethyl
ester (I) for pharmacological evaluation.

CH,CH;COOCH:CH,N(CH5).
CHNHCOCH;
COOH

SYNTHESIS

The following attempts were made to synthesize Compound I:

(1) From L-Glutamic Acid 5-Dimethylaminoethyl Ester (II)>-The
synthesis of II through transesterification of L-glutamic acid 5-
methyl ester with dimethylaminoethanol was claimed by Fabre





