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SYNTHESIS AND ANTICONVULSANT ACTIVITY OF OXIMES OF 1~R~-3~ACETONYL-3-HYDROXY-
OXINDOLE AND ITS DERIVATIVES.

K. A. Gevorkyan, G. L, Papayan, UDC 615.213:547.756].012.1
S. G. Chshmarityan, R. G, Paronikyan,
N. E. Akopyan, and A. P. Engoyan

Some carbonyl derivatives of owxindole display anticonvulsant activity [3]. No biological
data are, however, available for the known oximes of this series, which are used in the synthe-
sis of tryptamides.

We here describe the synthesis of the oximes and O-acetyl derivatives of some l-substitu-~
ted 3-acetonyl-3-hydroxyoxindoles [4, 10], and their testing for anticonvulsant activity.

OR’ LR=Me, R"=R"=H, X=0; IR = Me,

R”. / R’ =R"=H, X = NOH; IIIR Me, R’ = Ac,
| \\[——~CH2CCH3 R” —H X == NOAc; IVR_vxe R’ = Ac, R” — H,

P ) i X=0. ViR =Me, R" = Ac, R’ =H, X — NOH;

NN X VIII:R = Pr, R" =R" ~H X = 0; IX:R = Me,
N 0 R'=H, R”=Br, X 0, ‘(R—morpholmomemyl

| R'=R” =N, X=0; XI'R=Pr, R"=R" =H,

R X = NOH; XIIR-—-\(e R =H, R’—Br

1—XIV X=NOH, XIILR=R"=R"” =H, X = NOH:

XIX: R=morpholinomethyl, R’ == R" = H, X = NCH.

From the ketone (I) there was obtained the oxime (II) [5], which was converted by treat-
ment with acetic anhydride into the diacetate (III). PMR spectral data (CDsOD, &, ppm):
1.95, 1.98, and 2.0 (9H, s.s.s) Ac and N=CCHs; 2.94 (2H, s, CH;), 3.18 (3H, s, NCH,), 6.8-7.45
(4H, t. arom. H).

The acetylated ketone (IV), obtained from (I), was converted intc the oxime (V). PMR
spectral data (DMSO-ds, 6, ppm): 1.6 (3H, s, N=CCH;), 2.0 (3H, s, C-CHs), 2.7 (2H, m, AB
system, J 13.5 Hz, CHz), 3.03 (3H, s, 11-CHs), 6.7-7.3 (4H, m, arom. H). Acetylation of the
oxime (V) gave a mixture of compounds which we were unable to separate and identify, even
though all the PMR signals for the diacetate (III) were present.

In addition to these compounds, also obtained were l-n-propylisatin (VI) [10], 1-(N-
morpholinomethyl)isatin (VII) [7], and their acetyl derivatives (VIII) and (X). Oximes (XI)
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and (XII) were obtained by the method described above, from (VIII) and (IX), respectively,
but this method was unsuitable for the oxime (XIV). The latter was obtained by aminomethylat-
ing the oxime (XIII) [6].

In the IR spectra (obtained in vaseline oill of all the final products, absorption was
present at 1640-~1610 cm™' (C=N) and 1720-1710 cm ' (C=0), together with absorption corres-
ponding to N~OH and C~OH (3360 and 3300 ecm ).

l-Methyl-3~acetonyl-3-hydroxy-5-bromooxindole (IX) was obtained from l-methyl-5-bromo-
isatin [2], and was used without further purification.

EXPERIMENTAL CHEMICAL

IR spectra were obtained on a UR-20 (East Germany), and mass spectra on an MX-1320 with
direct introduction of the sample into the ionization zone, ionizing electron energy 60-65 eV,
and temperature 20-30°C below the melting point of the compound.

TLC was carried out on Silufol UV-254 plates in the solvent system chloroformacetone
{1:2), developer iodine vapor.

Melting points were determined on a Boetius micro-hot plate (East Germany).

1-Methyl-3-acetoxy-3~acetonyloxiindole Acetoxyimine (III). To a solution of 2 g of (II)
[10] in 10 ml of pyridine was added 5 ml of acetic anhydride. The mixture was kept at room
temperature (20-22°C) for 24 h, then it was poured into ice~water, and acidified to pH 4.0
with dilute sulfuric acid. The product was isolated by extraction with ether. Removal of
the ether gave 2 g (73.8%) of (III) as a colorless crystalline solid, mp 109-110°C (from eth-
anol). Re 0.64. Found, %: C 60.09; H 5.51; N 8.64, C;¢H;eN20s. Calculated, %: C 60.36;
H 5.69; N 8.80. Mass spectrum, m/z: 318 (100), 217 (70), 199 (30), 159, 160 (25). IR spec-
trum, Vgays em *: 1630 {G=N), 1730, 1720 (C=0).

1-Methyl-3-acetoxy-3-acetonyloxindole (IV). Obtained as described above from (I), yield
64.7%, mp 109-110°C (from ethanol). Rg 0.70. TFound, %: C 64.15; H 5.90; N 5.36, C, Hi«NO,.

Calculated, %: C 64.36; H 5.78; N 5.3 Mass spectrum, m/z 261. IR spectrum, vp.., em™t:
1740, 1720 (¢=0).

1 Methyl-3-acetoxy-3-acetonyloxindole Oxime (V). To a boiling solution of 3.26 g (0.0123
mole) of (IV) in 10 ml of alcohol was added dropwise an aqueous solution of 1.12 g (0.014
mole) of hydroxylamine hydrochloride and 1.64 g (0.02 mole) of sodium acetate in 20 ml of wa-
cer. The mixture was boiled for 2 h, then the alcohol was removed, and the crystals which
separated were filtered off, washed with water, and dried to give 2.7 g (78.4%) of (V), mp
172-173°C (from ethanol). Rg 0.68. TFound, %: C 60.80; H 5.83; N 10.40. C,.H;sN20,. Cal-
culated, %: C 60.24; H 5.80; N 10.16. Mass spectrum m/z: 276 (100), 216 (64), 199 (95), 188
(85), 175 (58), 162 (78), 155 (85), 147 (65), 130 (54). IR spectrum, Vpgy, em™t: 3360 (N=OH),
1700 (C=0), 1620 (C=N).

1-n-Propyl-3-acetonyl-3-hydroxyoxindole (VIII). Obtained as described in [4] from (VI)
121, yield 33%, mp 130-131°C (from ethanol). Re 0.64., Found, %: C 68.50; H 7.45; N 5.86.
C14H17NOs. Calculated, %: C 67.99; H 6.92; N 5.66. IR spectrum, Voo em™*: 3330 (OH), 1720,
1710 (C=0).

1-Morpholinomethyl-3-acetonyl-3-hydroxyoxindole (X). Obtained from (VII) (7] as described
in [4], yield 80.9%, mp 158-159°C (from ethanol). R_ 0.33. Found, %: C 64.04; H 6.18; N 9.3.
CysH2oN20,. Calculated, %: C 63.56; H 6.00; N 9.26. Mass spectrum, m/z: 304 (100), 162 (30),
148, 132 (100), 100 (105). IR spectrum, Vnax? em™: 3240 (OH). 1700, 1618 (C=0).

1-Propyl-3-acetonyl-3-hydroxyoxindole Oxime (XI). To a boiling alcoholic solution of
6.18 g (0.025 mole) of (VIII) in 30 ml of ethanol was added dropwise an aqueous solution of
4.59 g (0.028 mole) of hydroxylamine sulfate and 3.28 g (0.04 mole) of sodium acetate in 30
ml of water. The crystals which separated on removal of the alcohol were filtered off, washed
with water, and dried to give 5.3 g (80.85%) of (XI), mp 155-156°C (from ethanol). R¢ 0.54,
Found, %: C 63.67; H 6.75; N 10.65. Cy.H;eN20s. Calculated, %: C 64.10; H 6.91; N 10.68.
Mass spectrum, m/z: 262 M' (22), 245, 227, 160 (7), 190 (100), 148 (77), 146, 130 (15). IR
spectrum, v _ , cm~®: 3330, 3210 (OH), 1700 (C=0), 1660, 1640 (C=N).

1-Methyl-3-acetonyl-3~hydroxy-5-bromooxindole (XII). Obtained as described above from
1-methyl~3-acetonyl-3-hydroxy-5-bromooxindole (IX), yield 92.6%Z, mp 184-186°C (from ethanol).
Re 0.56. Found, %: C 46.50; H 4.60; Br 26.00; N 9.23. C;,H;3BrNz0;. Calculated, Z: C 46.02;
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TABLE 1. Anticonvulsant Activity and Toxicities of (II),
(111), (V), and Zarontin

Anticonvulsant activity, Protective index, PI
Com-~ EDgq, mg/ kg )
pound antagonism to | antagonism to | EDs0s Mg/kg electro-
corazole
corazole electroshock shock
11 110 210 1200 10,9 5,7
(66,6——181,5) (143—308) (1025—1404)
11 220 203 680 3,09 3,35
(137,5—352) (185—233) (607—T762)
\% 220 1000 4,5 4
(137,5—-352) >(250) (714—1400)
Zarontin 155 1325 8,588 —
(117,5—-204,5) — (1200—1462)

Note. Range of variation given in brackets; protective index
PI = LDSO/EDso.

H 4.15; Br 25.51; N 8.94, Mass spectrum, m/z: 212, 314 (10), 214, 296 (45), 277, 279 (20.18),
252, 254 (55, 60), 240, 242 (100), 209, 210 (40, 52), 182, 184 (15, 30). IR spectrum, v
em~*: 3320, 3200 (OH), 1710 (C=0), 1660, 1640 (C=).

1-Morpholinomethyl-3~hydroxy-3-acetonyloxindole (XIV). To 2.2 g (0.0l mole) of (XIII)
(6] was added 4 ml of formalinm, followed by the dropwise addition with stirring and cooling
of 0.86 g (0.01 mole) of morpholine. The reaction was exothermic, the starting material
dissolving to give a homogeneous mass. Crystallization occurred on prolonged storage (ap-
proximately one month). Yield of (IV) 2 g (89.9%), mp 158-159°C (from ethanol). R, 0.42.
Found, %: € 60.00; H 6,20; N 13.16. C;sH2:N30,. Calculated, %: C 60.17; H 6.63; § 13.16.
Mass spectrum, m/z 319 (20), 301 (5), 220 (23), 202 (100), 186 (65), 170 (43), 142 (55), 100
(100). IR spectrum, v cm~*: 3280, 3270 (OH), 1710 (C=0), 1690, 1620 (C=N).

max’

max’
EXPERIMENTAL PHARMACOLOGICAL

The anticonvulsant activity of (II), (III), (V), (X-XII), and (XIV) was examined in white
mice weighing 18-22 g. Convulsions were induced by electrical stimulation and by the admin-
istration of convulsants.

The electrical stimulus was provided by the use of supramaximal current (maximum elec—
troshock method). The indication of anticonvulsant activity was the prevention of the tonic
extension phase [11].

In testing the compounds using the corazole test, the minimum corazole convulsion method
was employed (the corazole was administered subcutaneously in a dose of 90 mg per kg of body
weight) [9]. Effects on the central H- and M~choline-reactive systems were assessed by the
ability of the compounds to prevent the effects of nicotine and arecoline. Anticonvulsant
activity was assessed on a three-point scale [1]. The test compounds were administered in-
traperitoneally 30 min prior to the administration of the convulsants.

To determine the mean effective doses (EDso) and to carry out a comparative, quantita-
tive assessment of the anticonvulsant activity of the test compounds, the statistical probit
analysis method of Litchfield and Wilcoxon [8] was employed. The acute daily toxicites of
the compounds by the intraperitoneal route were also determined.

The test results showed that some of the compounds tested display antagonism to corazole,
and they also eliminte the tonic phase in maximum electroshock (Table 1).

As will be seen from Table 1, the most interesting of the oxindolylacetone derivatives
is the oxime (II). The EDso of (II) in respect of anticorazole activity is 110 mg/kg, and
in preventing the tonic extension phase in maximum electroshock, 210 mg/kg. In its activity
and breadth of pharmaceutical effects (PI), (II) is superior to the antiepileptic drug Zaron-
tin, a drug of the succinimide group, and furthermore Zarontin is inactive in the maximum
electroshock test.

Replacement of the methyl group in (II) by propyl or morpholinomethyl, or the introduc-
tion of a bromine atom into the benzene ring, results in a considerable reduction in anti-
convulsant activity (compounds X~XII and XIV).
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None of the compounds tested, of whatever structure, had any effects on nicotine convul-
sions or arecoline tremor, i.e., they had no central H- or M-cholinolytic activity.

These hydroxyindolylacetone derivatives have thus shown anticonvulsant activity in re-
spect of antagonism to corazole and electroshock, Of these compounds, one (II) is superior
to Zarontin in its anticonvulsant activity and protective index.
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SYNTHESIS AND LOCAL ANESTHETIC ACTIVITY OF 6-[c~AMINO-w~PHENYLALKYL]CHROMANS

V. K. Daukshas, 0. Yu. Pyatrauskas, UDC 615.216.2:547.8141.012.1
Yu. Yu. Ramanauskas, I. Yu. Yautakene,
V. V. Lapinskas, and R. S. Maskalyunas

Local anesthetic activity is exhibited by the 6~(w~-amino-w-phenylalkyl)-1,4-benzodiox—
anes [3]. Therefore, in order to investigate possible new local anesthetic agents we synthe-
sized and studied previously unknown chroman derivatives whose structures are similar to the
indicated derivatives of 1,4-benzodioxane.

We obtained the 4 {a~amine-w-phenylalkyl)chromans (I1Ia-d) by reducing sodium in an n-
butanol solution of oximes (IZa-d) synthesized by reacting the previously known 6-{(w-phenyl-
acyl)chromans (Ia-d) [2, 7, 9] with hydroxylamine HCl in a pyridine solution.

| X (CH,)»Ph Ta=d; X = C=0; lla=d: X = C=NOH;
_ IIIa-d:X:CH—NH;. ain=0; hn=1, ¢c: n=2;
O d:n=3.

Ia-d, fa-d, lla~d

The IIla-d amines were precipitated in the form of hydrochlorides. Inasmuch as the IIlc
amine hydrochlorides turned out to be only slightly water soluble, we also obtained the amine
lactates. However, the IIId amine lactate was also only slightly soluble.

Stretch vibrations of the HO-group in the IR spectra of all of the ITa-d oximes were
manifested at 3250 cm~*. However, the UV spectrum of the IIa oxime which has both aromatic
rings conjugated with a C=NOH bond, was distinctive by a bathochromatic shift in the long-
wave absorption band. There were no significant differences between the UV spectra of any
of the IITa-d amine hydrochlorides. The structure of the synthesized ecompounds was confirmed
by PMR spectral data (Table 1);.

The IIIa-c chroman derivatives were found to exhibit the highest degree of local anes-
thesia activity, but they were also found to be more toxic and more irritating to the tissue
than the known derivatives of 1,4-benzodioxane which have a similar structure [3].
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