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SYNTHESIS AND PSYCHOTROPIC ACTIVITY OF N-ARYLACETYLFORMAMIDOXIME
HYDRAZONES

I. A. Poplavskaya, R. G. Kurmangalieva, UDC 615.214:547.388.31.012.1
S. F. Khalilova, A. S. Zaks, :
and T. A. Kapitonenko

The hydrazones are a group of compounds with high biological activity. They include
compounds known to have antistaphylococcal, antiinfluenzal, antitubercular, and antitrypano-
some activity [1-3]., Many hydrazones combine with iron to form complexes, enabling these
compounds to be transported by iron in the body [4]. Some hydrazones have hypoglycemic activ-
ity [5].

We here described for the first time thepsychotropicabtivity of some N-arylacetylforma-
midoxime hydrazones. Hydrazones (I-VII) were obtained by the reaction between N-arylacetyl—
formamidoximes (VIII-XIV) and hydrazine hydrate in alcohol, either with heating or at room
temperature

H,-H,0
CHZCOC(NOH)NHAr ~—2> CHyC(NNH,)C(NOH)NHAr
VIII — XIV I--Vii
1, VIII: Ar =P -CH OCgH,; 11, iX: Ar =p -C,H;OCgH,; 1II, X: Ar=p-
= (CICH,CH,),NCHy; IV, XI: Ar =p-(CHy),NCgHy; V, XII: Ar=p -CIC4H,;
VI, XIII: Ar= 1 -CICgHy; VII, XIV: Ar= m -CHsCeH,.

The synthesis of (I) and (II) has been described [6], together with that of the starting
material (VIII-X) and (XII-X1V) [7, 8]; a—-[p-(NN-dimethylamino)phenyleneamino]—a-isonitroso-
acetone has been prepared for the first time.

Hydrazones (I-VIII) are colorless, crystalline solids which are insoluble in water, and

which form hydrochlorides which disproportionate in water to give azines [6]. Of the new
hydrazones (III-VII), only (III) was characterized as its hydrochloride. From its elemental

Tnstitute of Chemical Sciences of the Academy of Sciences of the Kazakh SSR, Alma~Ata,
and the Perm Medical Institute. Translated from Khimiko-farmatsevticheskii Zhurnal, Vol. 17,
No. 3, pp. 290-294, March, 1983. Original article submitted July 19, 1982,
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analysis, this hydrochloride contained three moles of HCl per mole of the base. When this
salt was dissolved in water, the azine (XV) separated

+
111 3HCI ——> (CHaC(TN)C(f—NOH)NHCsH‘;N(CHzCH 2Ch Pla.
XV

Compound (XV) was obtained directly from a-chloro-a-isonitrosoacetone azine [6] and
NN-bis—~(2-chloroethyl)-p-phenylenediamine, The antitumor activity of this compound has been
described [9].

The IR spectra of (III-VII) displayed two absorption bands characteristic of NH (v &
3400-3350 em™*') in the hydrazone and amidoxime groups, and strong absorption for C=N (v v1630
cm~t) and N~OH (v ~ 960-925 cm™*). Physicochemical data for (III-VII) are given in Table 1,
and the results of the biological tests in Table 2.

EXPERIMENTAL CHEMISTRY

IR spectra were recorded on a UR-20 instrument (East Germany) in KBr disks. The PMR
spectrum of a 10% solution of (III) in DMSO-ds was recorded on a ZKR~60 spectrometer, shifts
given relative to tetramethylsilane.

a~[p~(NN-Dimethylamino) phenyleneamino}-a-isonitrosoacetone (XI). To a solution of 4.5g
(3.7 mmole) of a-chloro-w—~isonitroscacetone in ether was added with stirring and ice-~water
cooling a mixture of 3.74 g (3.7 mmole) of triethylamine and NN-dimethyl-p-phenylenediamine
base, obtained from 8.7 g (3.7 mmole) of the hydrochloride, in ether. The mixture was stirred
for 2-3 h, the solid filtered off, and ethereal HCl added to the filtrate. The hydrochloride
of (XI) separated, and was isolated, washed with ether, dried, dissolved in water, and the
solution basified with sodium carbomate solution. The free base which separated was filtered
off and washed with water to give 4.9 g (60%) of a greenish-yellow crystalline powder, mp 93~
94°C (from alcohol). Found, %: C 60.06; H 6.86; N 19.01. C1:1H:sNsO,. Calculated, Z: C 59.71;
H 6.83; N 18.99.

Hydrochloride, obtained by treatment of the base with ethereal HC1l, mp 192-193°C (from
alcohol). Found, %: CL 13.80. C;:H:sN30,*HCL, Calculated, Z: C1 13.76.

Preparation of Hydrazones (IV-VII). To 7-10 mmole of the N-arylacetylformamidoxime (XI-
XIV) in 2-5 ml of alcohol was added an approximately fourfold excess of 98% hydrazine hydrate.
The mixture was boiled for 5-7 min, kept for 2-3 h at room temperature, an equal volume of
water added, and left to crystallize. The solid was filtered off and crystallized from
alcohol.

o[ p-NN-Bis~(a—-chloroethyl) aminophenyleneamino | ~isonitrosoacetone Hydrazone (I1I). To
a suspension of 2.0 g (6.28 mmole) of a—[p-NN-bis-(2-chloroethyl)aminophenyleneamino]-a-iso~
nitrosoacetone (X) [7] in about 30 ml of alcohol was added 25-30 mmole of 98% hydrazime hy-
drate, and the mixture was kept at room temperature, The solid gradually dissolved, and after
5-6 h crystals began to separate. An equal volume of water was added to the reaction mixture,
which was cooled, and after 10~20 min the solid was filtered off and washed with water to
give 1.6 g (76.9%) of (III), mp 120-122°C (from absolute alcohol). The product gradually
turned yellow in the light. PMR spectrum, §, ppm: 1.8 s, 3H(CHs); 3.65, 8H(2CH,CH,Cl); 6.35s,
2H(NH,); 6.57 4H(CeHs,); 7.15 s, 1H(NH); 10.0 s, 1H(NOH).

The hydrochloride was obtained by treating a suspension of (I1I1) in dry ether with an
ethereal solution of HCl. Bright-yellow solid, reddening in air, mp 173~174°C (from absolute
ethanol-ether), gave a depression in melting point on admixture with a sample of (V) hydro-
chloride. Found, %: C1 39.63. C;35H;5Cl;N50,+-3HCLl, Calculated, Z: Cl 40.13,

a-[p-NN-Bis-2—-(chloroethyl) aminophenyleneamino]-o—isonitrosoacetone Azine (XV). A.
To a mixture of 0.59 g (2.5 mmole) of a—chloro-a-isonitroscacetone azine [6] and 1.34 g (5
mmole) of NN-bis-(2-chloroethyl)-p-phenylenediamine hydrochloride in methanol was added drop~
wise with ice-water cooling a solution of 0.54 g (5 mmole) of Na,COs in water. Stirring was
continued for 1 h at room temperature, and the solid was then filtered off, and the filtrate
evaporated under water pump vacuum, The residue was mixed with water, filtered, and washed
with water to give 1.41 g (89.9%) of the azine (XV). Green crystals, mp 155~156°C (decomp.,
from acetone).
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B. (III) hydrochloride (0.09 g) was dissolved in approximately 1 ml of water. A green
solid slowly began to separate, and after 3-4 h this was filtered off and washed with water
to give 0.05 g (80%) of a compound, mp 153-154°C, identical with the azine (XV).

IR spectrum, v, cm™: 3395 (NH); 1918 (C=N); 1525, 830 (CeH,); 945 (NOH); 745 (C—Cl).
FOUnd, % C 49.32; H 5.68; Cl 22.66. CasHs,CliNg0s. Calculated, % C 49.38; B 5142; Ccl
22.42.

The hydrochloride was obtained by treating an acetone solution of the base with ethereal
HC1l., mp 173-174°C (from aleohol—ether)., Found, %: C 44,14; H 5,02; CL 29,79, CaeHasaCloNalse
HC1l. Calculated, #: C 44,273 H 5,143 C1 30.16.

EXPERIMENTAL PHARMACOLOGY

The acute toxicities of hydrazones (I-VII) were determined by intraperitcneal administra~
tion to white mice. The LDso values ranged from 160-400 mg/kg (Table 2). In sublethal doses,
motor retardation of the animals was noted which occasionally preceded brief agitation, and
in lethal doses, lateral positioning, increasing depression, and death after 20 min to several
hours, as a result of cessation of respiration.

In a dose of 50 mg/kg (intraperitoneal), the compounds had no effect on the central co-
ordinator mechanisms and the tonus of the striated musculature according to the rotating rod
and taut horizontal wire tests. The rectal temperature of the mice was reduced by 1-2°C 30
min after administration of the hydrazones, but this had little effect on the activity of the
mice as assessed by the "open field" test [10]. Apart from (III), the compounds in a dose of
50 mg/kg reduced neither the number of fields occupied (spontaneocus motor activity) nor the
number of apertures examined (orientational activity). However, administration of the hydra-
zone (V) in a dose of 100 mg/kg resulted in a significant reduction in thé orientational
activity of the animals without a corresponding reduction in the spontaneous motor activity
(see Table 2).

Except for the hydrazone (II), the compounds did not appreciably affect the duration of
narcosis induced by the intraperitoneal administration of sombrevin (250 mg/kg) [11], but
increasing the dose of the hydrazone (V) to 100 and 150 mg/kg resulted in a clear potentiation
of sombrevin sleep. In these doses, (V) also extended hexobarbital narcosis (60 mg/kg intra-
peritoneally) by factors of 2.3 and more than 3, respectively. The true nature of the poten—
tiation is indicated by the renewal of the lateral position following further administration
of the hydrazone immediately following arousal of the animal [12].

Anesthetizing effects in the hot plate test were shown only by (V) and (VII) (50 mg/kg),
but like the remaining compounds they were without independent anesthetic activity and failed
to potentiate the effects of amidopyrine (100 mg/kg) (see Table 2).

Subcutaneous administrations of amphetamine in doses of 7.5 and 10 mg/kg to grouped animals
(the "group toxicity” test) [13] resulted in an increase in motor activity, rectal tempera-
ture, and finally the deaths of 50 and 100% of the mice, respectively. Previous administra-
tion of (V) prevented the development of amphetamine hyperthermia, but did not reduce the
number of animals which died. Thus, 30 min after the administration of amphetamine in a dose
of 7.5 mg/kg the rectal temperature was greater than normal by 2.1 £ 0.2°C, whereas when (V)
was administered previously (50 mg/kg), this difference was reduced to 0.9 * 0.3°C (P < 0.05).
In this case, 507 of the animals died.

These results demonstrate the effects of the compounds on the central nervous system,
which are apparent, however, only at high doses (33% of the LDso and above). The ability of
the hydrazone (V) to reduce rectal temperature, potentiate sombrevin and hexobarbital sleep,
selectively reduce orientational activity, and prevent amphetamine hyperthermia indicates
that this compound possesses tranquillizing properties [14].
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ANTIINFLAMMATORY AND ANALGESIC ACTIVITY OF ORGANOSILICON
ETHERS, ESTERS, AND KETONES

I. I. Lapkin, E. L. Pidémskii, UDC 615.276+615.211]:547.245

V. V. Dvinskikh, A, F. Goleneva,
and L. G. Mardanova

Organosilicon compounds have been observed to display many types of pharmacological
(neurotropic, antiinflammatory, analgesic, etc.) activity [1-4]. Continuing work in this
gseries, we have examined compounds synthesized in the Department of Organic Chemistry, Perm
University, namely, esters of 2~ and 3-trialkylsilyloxyacids (I~IX), o- and B-di~ and tri~
alkylsilyloxyketones (X-XV), 1,3-bis(tributylsilyloxy)pentane (XVI), ethyldibutylsilyl 4-
ethyldibutylsilyloxypentanoate CH5CH[0S1{C2Hs) (C4Ho) 2 1CH,CH,C0081 (C2Hs) (CulHs) 2 (XVII), dialkyl
1,1,5,5~tetraalkyl-substituted 2,4-dioxa-3,3-diethyl-3-silapentane~l,5-dicarboxylates (XVILII~
XXV), and 3,7-dimethyl-3,7-dialkyl-4,6-dioxa-5,5-diethyl-5~sila~2,8-nonadiones (XXVI-XXIX).

Compounds (I-IX) were obtained by reacting equimolar amounts of the esters of 2~ and 3~
oxoacids with trialkylsilane [5]:

RCOXCOOAIk + HSIR R, ——> RCH(OSIR 'Ry | XCOOALk;
where , R,R’,R”, X Alk are 1, GH,, C,Hy, CyHy, —, C,Hy; il, CoHyo
CiHs, CoHy —, CHy 11, CyH,, CoHs, CjHy, —, CiHyy IV, CeHy, CoHs, CoHs, —,
CiHg V. CHs, CHy, CoHs, —, CHg; VI, CHy, CiHy, CiHy, —, CuHg; VI, CHy,
C3Hs, C3Hs, C(CHp)y, CHgi VI, CoHy, CoHs, CoHs, C(CHg)y, CoHsi IX, CoHy, CoH,
CoHs, C(CHy)y, 150-(C5Hy).

Compounds (X-XII) were prepared by reacting di- or trialkylsilanes with hydroxyketones
[6]:
T Ni e
CH,CR(OH)COCH, -+ HSIiR'R; :—];» CH,CR (OSiR'R, ) COCH,
X — X1I

where R, R’, R”are X, C;Hy, C,Hs;, CjHy XI, C,Hs, H, CHs;
X1, C,H;, CuHs, CoHs.

Translated from Khimiko-farm-
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