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Indole-3-carboxaldehyde and some additional aldehydes were condensed with various hydrazines, hydr-
azides, and related compounds. A number of the products exhibited low levels of anticonvulsant activity.
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In connection with other work in progress in this labora-
tory we had occassion to prepare 1 by the reaction of ind-
ole-3-carboxaldehyde with indole-3-acethydrazide [1]. On
routine screening it was found that this compound has a
low order of activity (600 mg/Kg) in both the maximal elec-
troshock seizure test (MES) and the subcutaneous pentyl-
enetetrazol seizure threshold test (Met) [2].

We now report on the synthesis and anticonvulsant acti-
vity of a series of compounds 2 from the reaction of indole-
3-carboxaldehyde and various hydrazines and hydrazides.
These compounds and their anticonvulsant activity are in-
cluded in Table I. A number of the compounds showed ac-
tivity, particularly in the MES test; however, only those de-
rived from 1,1-dimethylhydrazine (2, R = R’ = CH,),
l-aminopiperidine, 6-chloro-4-hydrazinoquinazoline, and
1-amino-2,6-dimethylpiperidine had activity at 100 mg/Kg
in the MES test. The latter compound was also active at
100 mg/Kg in the Met test, but exhibited neurotoxicity at
that dose.

Several of the hydrazines that gave active compounds of
the type 2 were also reacted with other aldehydes to give
the compounds in Table II. The dimethylhydrazone of
pyridine-4-carboxaldehyde was active at 100 mg/Kg in the
MES test, while the dimethylhydrazones of both ferrocene-
carboxaldehyde and pyrene-1-carboxaldehyde were inac-
tive at 600 mg/Kg. Reaction of both pyridine-4-carboxalde-
hyde and pyrrole-2-carboxaldehyde with 1-aminopiperid-
ine gave compounds active at 100 and 300 mg/Kg respect-
tively in the MES test. It might be noted that pyridine
hydrazones such as 3 have also been reported [3] to have
MES activity.

The reaction of indole-3-acethydrazide with several sub-
stituted indole-3-carboxaldehydes and with pyrrole-2-carb-
oxaldehyde gave compounds inactive at 600 mg:Kg in
both tests. These are shown in Table III. Several products
from aromatic aldehydes and 2-methylindole-3-acethydr-
azide have been reported [4] to have weak activity in the
Met test.
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EXPERIMENTAL

Condensations.

The indole-3-carboxaldehyde-(or other aldehydes) (0.0]1 mole) and the
hydrazine derivatives (0.01 mole) in 30-50 ml of absolute ethanol were
heated at reflux on the steam bath for 30-60 minutes. In several cases a
few drops of concentrated hydrochloric acid was added at the start of re-
flux. After standing for several days at room temperature, the products
(Table I-III) were collected, in good yield, by filtration. All products gave
spectra consistent w'th the structures assigned.
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Hydrazine Used
Cyanoacethydrazide
N-Aminorhodanine
1,1-Dimethylhydrazine
N-Aminomorpholine
Diaminomaleonitrile [f]
Diaminomaleonitrile {f]
2-Hydrazinopyridine
N-Aminopiperidine
Diaminomaleonitrile [f]
4-Amino-1,2,4-triazole
N-Aminopiperidine
1-Amino-2,6-dimethylpiperidine
p-Toluenesulfonylhydrazide
2-Hydrazinobenzothiazole
2-Hydrazinoquinoline
Diaminomaleonitrile [f]
Indole-3-acetylhydrazide
Indole-3-acethydrazide
Indole-3-acethydrazide
Isonicotinylhydrazide
7-Chloro-4-hydrazinoquinoline
6-Chloro-4-hydrazinoquinazoline
N-Aminopyrrolidine
1,1-Dimethylhydrazine
1,1-Dimethylhydrazine
1,1-Dimethylhydrazine
1,1-Dimethylhydrazine

1-Methyl-1-phenylhydrazine

1-COCH,

1-COCH,

1-C,H,CH,
H
1-COCH,
1.C.H,CH,
H
H
H
H
1.-COCH,
7.CH,
5-F
5.C,H,CH,0

H

Hydrazones of Indole-3-carboxaldehyde

Mp, °C [a]
189-190
208-209
103-104

138-140

197-199 [g]

245-246
188-189
126-127
243-244
303-304
132-133
152-153
176-177
260-261
181-184
214-215
227-229 [i]
278-279
233-235
230-232
283-284
247-249
173-175
116-117
134-135
131-132
84-86

109-110

Notes

Table I

Formula
C,,H,,N,0
C,,H,N,08,
C,H,,N,
C,,H,N,0
C,,H,N,
C, H,N,
C, H,,N,
C,H,.N,
C,H,,N,0
C,,H,N,
C,H,,N,0
C,H,,N,
C,H,,N,0,8
C,H,N,S
C,H,N,
CooH 5N,
C,,H,N,0
C,H,N,0,
C,H,.N,0
C,H,,N,0
C,.H,;CIN,
C,.H,,CIN,
CooH N,
C,,H,:N,0
C,.H,,N,
C,H,,FN,
C,oH,,N,0

C16H15N3

Analysis, Calcd./Found

c

63.70
63.32
52.34
52.52
70.56
70.58
68.10
68.17

67.45
67.51
71.16
71.28
73.94
74.06
64.97
64.65
62.55
62.18
71.35
71.69
75.25
75.37
61.32
61.41
65.73
65.70
75.50
75.33
73.83
73.71

70.37
70.35

68.17
67.82
67.39
66.98

73.21
73.59
68.10
68.21
71.61
71.51
64.37
64.24

77.08
76.95

H

4.46
4.49
3.29
3.39
7.00
7.01
6.60
6.49

4.45
4.47
5.12
5.11
7.54
7.55
4.00
3.99
4.30
4.20
7.11
7.33
8.29
8.34
4.82
4.81
4.14
4.19
4.93
4.68
4.65
4.68

5.06
5.02

4.58
4.92
4.08
4.14

7.09
6.70
6.59
6.58
7.51
7.59
5.89
5.81

6.06
6.03

N

MES [b]
300
NA [ed]
100 [e]
300
NA [d]
NA [d]
300
100 [h]
NA [c]
NA [c]
600
100 [d]
NA [d]
300
NA [c]
NA [d]
600
NA [c]
NA [o)
NA [c]
NA [c]
100 [j]
300 [k]
600
300
600 [d]
600

NA [c]
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Met [b]
NA [c,d]
NA [ed]
300 [dye]
600 [d]
NA [c]
NA [c]
600 [d]
600 [d]
NA [c]
NA [¢]
NA [c]
100 [d]
NA [c]
NA [c]
NA [¢]
NA [c]
600

NA []
NA [c]
NA []
NA [¢]
300

NA []
NA [d]
600 [d]
600 [d]
NA [c]

NA [c]
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Hydrazine Used
1-Methyl-142,4-dinitrophenyl)
hydrazine
N-Aminophthalimide
2-Phenylethylhydrazine sulfate

2-Phenylethylhydrazine sulfate

Table I continued

R Mp, °C [a]
H 278-279
H 189-190
H 209-210
COCH, 176-178

Notes

Formula
C,H,.N;0,
C,,H,N;0,
C,H,,N,0.5
H,S0,

C,,H,,N,0:0.5
H,SO0,

Analysis, Caled./Found

c H
56.63 3.86
56.42 3.86
70.58 3.83
70.38 3.84
65.35 5.30
65.13 5.86
64.39 5.69
63.99 5.72

N

MES [b]

NA []

NA [¢]

600 [d]

300

619

MET [b]
NA [d]
NA [c]
NA [d]

NA [¢]

[a] Recrystallized from ethanol. [b] See reference [2]. [c] Not active at 600 mg/Kg. [d] Toxic at this dose. [¢] MES ED,, 75.8, Met Ed,,, 102.7, TDy,
141.7. [f] Thirty-one derivatives of diaminomaleonitrile and various aromatic aldehydes, prepared in connection with other work, were also screened.
Most were inactive and the only one with activity greater than 600 mg/Kg was the derivative of 4-hydroxybenzaldehyde which was active at 300 mg/Kg
in the MES screen. [g] Reported {5] mp 196-198°. [h] MES ED;, 264, TD;, 261.8. [i] Reported [1] mp 228-230°. {j] MES ED,, 169.5, TD,, 525.6.

[k] MES EDs, 96.3, TDy, 222.7.

Aldehyde
Pyridine-4-carboxaldehyde
‘Pyrene-l-carboxaldehyde
Ferrocenecarboxaldehyde
Pyridine-4-carboxaldehyde
Pyrrole-2-carboxaldehyde

Pyrrole-2-carboxaldehyde

[2) MES EDso 60.6, TDso 215.4.

Aldehyde
Indole-3-carboxaldehyde
1-Acetylindole-3-carboxaldehyde
1-Benzylindole-3-carboxaldehyde
Pyrrole-2-carboxaldehyde

Pyrene-1-carboxaldehyde

[a] Reported [1] mp 228-230°.

Table II

Hydrazones of Other Aldehydes

Hydrazine
1,1-Dimethylhydrazine
1,1-Dimethylhydrazine
1,1-Dimethylhydrazine
N-Aminopiperidine {a]
N-Aminopiperidine

Diaminomaleonitrile

Mp, °C
61-62
132-133
68-69
61-63
85-87

212-213

Table II1

Formula
C,H, N,
C,HN,
C,H,;FeN,
C,,H N,
C,H,sN,

CH,N,

Condensation of Aldehydes with Indole-3-acethydrazide

Mp, °C
227-229 [a]
278-279
233-235
224-225

260-262

Formula
C,,H,(N,O
C,,H,N,O,
C,H,,N,0
CH.N,0

C,;H,,N,0

c

70.37
70.35

67.65
67.73
80.78
80.73

Analysis, Caled./Found

C

64.40
64.18
83.79
83.71
60.96
61.18
69.80
69.26
67.76
68.00
58.36
58.44

Analysis, Calcd./Found
H

5.06
5.01

5.30
5.32
4.1
4.81

H

7.43
7.38
5.92
5.92
6.30
6.26
7.99
7.92
8.53
8.22
3.81

3.79

N

22.20
22.06
23.71
23.88



