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SYNTHESIS AND BIOLOGICAL ACTIVITIES
OF NEW INDOLE DERIVATIVES CONTAINING
SULFIDE AND/OR SULFONE MOIETIES. PART I

SAMIA R. EL-EZBAWY and ABOEL-MAGD A. ABDEL-WAHAB
Chemistry Department, Faculty of Science, Assiut University, Assiut, Egypt.

(Received July 15, 1988; in final form November 29, 1988)

4-Amino-halonitrodiphenyl sulfides(I) and/or 4-amino-halonitrodiphenyl sulfones have been found to
react with isatin, N-acetyl isatin, isatin-N¥-Mannich bases, indole-3-carboxaldehyde and N-substituted
indole-3-carboxaldehyde producing the corresponding indole derivatives. The biological activity of
some of these products was screened against selected strains of bacteria.

Key words: Biological active indole derivatives; biological active sulfides and sulfones; isatin
derivatives; isatin-N-Mannich bases; indole derivatives

INTRODUCTION

The indole nucleus is well known for its pharmaceutical and biochemical activities
as hypnotic, sedative and anti-depressive.'* Indole-2,3-dione(isatin) is found to
possess antiviral, antifungal and antibacterial activities.> Also, various isatin-N-
Mannich-bases have pronounced pharmacological properties.®’ Furthermore, the
medical importance of aromatic sulfides and sulfones is well known.*'® These
collective informations prompted us to prepare several new indole derivatives
containing diaryl sulfide and/or diaryl sulfone moieties with the hope that some of
them could show useful biological activities.

RESULTS AND DISCUSSION

In continuation to the work previously directed in our laboratory towards the
synthesis of new diaryl sulfides and diaryl sulfones containing variable moieties as
well as their pharmacological evaluation,®’ efforts were renewed to prepare
different types of the hitherto unreported diaryl sulfides and diaryl sulfones
containing indole nucleus. To accomplish this goal, different 4-aminodiaryl sulfides
I and/or suifones Il were synthesized and were allowed to react with indole-2,3-
dione to give isatylidene diaryl sulfide III, 4 and isatylidene diaryl sulfones IV, ,
respectively. Table I presents the data. Infrared spectra of III showed absorption
bands at ~3400cm™' for NH, at~1710cm™!' for CO and at ~1640cm™!
assignable to C=N, whereas compounds IV showed, additional two bands at
~1340cm™" and 1150 cm ™! for SO,. Mass spectrum of III, for example, showed
parent ions at m/e 453 and at m/e 455(1:1) corresponding to C,H,,N;0,S°Br
and C,H;,N;0,*'Br, respectively.
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TABLE I
Analytical data for compounds III-VII

Analysis* (calculated/found)

Comp. m.p. Yield
no. X z Y (O % Formula C% H% N% S%
I, NO, NO, H 289 78 CypHpN,OSS 57.14 286 1333 7.62
57.32 289 1341 17.78
I, NO, d H 189 90 CyH;pN;O,8C1  58.60 293 10.26 7.81
5884 299 1032 793
111, NO, Br H 255 75 CH;N;,0,SBr 5286 2.64 925 7.04
5299 269 937 7.15
i, H H NO, 201 69  CyHsN;0.8 64.00 3.46 1120 8.53
64.38 3.59 11.35 8.66
v, NO, NO, H 251 51 CyH,,N,0,8 53.10 265 1239 7.08
5328 2.88 1249 7.20
v, NO, d H 221 53 CyH\2N;Os8Cl 5436 2.71 951 7.25
5449 282 962 728
v, NO, Br H 250 56  CuHN.OSBr 4938 247 8.64 6.58
4949 256 879 6.76
IV, H H NO, 245 55 CyoH,;3N;04S 5896 3.19 1032 7.86
5897 320 1035 7.94
v, NO, NO, H 2445 59 CyuHN.OS 57.14  3.03 1212 6.92
5722 314 1225 7.20
Vp NO, d H 205 57  C,H,;,N;0,SCl 58.47 310 930 7.09
5859 314 942 17.16
2 NO, Br H 209 62 C,H/N,OSBr 5322 282 847 645
5341 289 862 6.61
V4 H H NO, 191 59  C,HsN,OS 6331 3.60 10.07 7.67
63.47 3.69 10.13 7.89
VI, NO, NO, H 241 51  C,,H,N,Og 53.44 283 11.33 6.48
53.68 2.8 11.52 6.69
VI, NO, Br H 246 56 CuH;N,OsSBr 5000 265 795 6.06
50.21 2.69 823 6.10
VI, H H No, 249 53 CyuH.sN,OS 58.80 334 935 7.12
5879 338 943 7.4
VII, NO, NO, H 247 69  C,H;(N,OsS 57.03 3.76 13.86 6.33
57.16 3.81 13.89 6.49
vi, NO, C H 106 60 C,HN,0,SCl 5824 384 11.32 6.47
5831 396 1150 6.55
VIIL, NO, Br H 179 73 CyuHNOSBr 5343 353 1039 5.93
5348 3.61 1052 5.99
vil, H H NO, 134 65  C,H,oN,0,S 6260 435 1217 6.95

6268 446 1238 721

* Satisfactory analysis for halogen were also obtained.

The N-acetyl derivatives were obtained by the interaction of N-acetylisatin with
I and II to give V and VI, respectively. Reaction of 1-morpholinomethyleneisatin
with I gave compounds VII (Table I). Infrared spectra for V-VII showed the
disappearance of bands characteristic for NH, and that the spectra of these
compounds are in agreement with the proposed structures.

Furthermore, another series of indole derivatives has been obtained by
condensation of 3-indolcarboxaldehyde with I and II producing 3-
[N[p(diarylthio)])-formimidoyl}-indole =~ VIII and  3-[N-[p(diarylsulfonyl)}-
formimidolyl]-indole IX respectively (Table II). Infrared spectra of VIII revealed
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A 8 A B
Ma_q H s VIa_c CH3CO S0,
Ivg.g H S0, —\
Va.4 CHCO S Vlila-a QN s

a band at ~3400cm™' for NH and at ~1640cm™" for C=N. Compounds IX
showed the two characteristic bands at 1340cm™' and 1145cm™' for SO,.
Similarly, condensation of N-(2,4-dinitrophenyl)-3-indolecarboxaldehyde and
N-(4-nitrobenzoyl)-3-indolecarboxaldehyde with I to give X and XI, respectively
(Table II). Infrared spectra for X showed a band at ~1640 cm™~! for C=N and

TABLE II
Analytical data for compounds VIII-XI

Analysis* (Calculated/Found)

Comp. m.p.  Yield
no. X z Y (°C) % Formula C% H% N% $%
VIII, NO, NO, H 175 65 C,H;3N,0,S 60.43 3.12 1343 7.67
60.60 3.11 1366 7.79
Vi, NO, d H 113 69 C,H;3sN,0,8Cl 61.99 3.19 1033 7.87
6223 322 1056 7.95
VIIIL, NO, Br H 120 62 C,H{3N;0,SBr 5588 288 931 7.10
55.87 2.9 946 7.29
VIIL, H H NO, 137 64  C,HN,0,8 6774 376 11.29 8.60
67.83 3.79 11.40 8.62
IX, NO, NO, H 188 52 CyH;sN,OS 56.12 290 1247 7.12
56.35 2.89 1258 7.19
IX, NO, H 142 59  C,H;3N;0,5C1 5746 296 957 1730
5764 3.18 969 7.52
IX, NO, Br H 129 55 C,H;;N;O.SBr 5217 269 870 6.63
5235 2.81 885 6.78
Xa NO, NO, H 120 82  C,HsNOS 5694 2.63 1230 5.62
57.06 2.64 1248 5.80
Xe NO, H 105 93 Cy;H sN,O(SCl 58.01 269 1002 573
58.36 2.82 10.20 5.89
X. NO, Br H 116 80 C,H;sN,OsSBr  53.73 249 928 5.30
5396 248 939 5.39
X4 H H NO, 92 75 CyHN,OS 61.83 3.05 1069 6.10
6199 321 1078 6.31
XI, NO, NO, H 237 71 CyH(N,OsS 62.68 299 1045 597
6290 298 10.61 6.20
X1, NO, d H 211 75  CyH(N;0,SCl 6394 304 799 6.09
64.26 3.19 820 6.27
XI, NO, Br H 216 72 CyuH|gN,OSBr 5895 2.81 7.36 5.61
59.21 2.80 7.51 5.84
X1, H H NO, 161 74  CyH;:N,O,S 6843 346 855 6.52
68.70 361 872 6.61

* Satisfactory analysis for halogen were also obtained.
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TABLE III

Antibacterial activities of some selected compounds
Comp. Bacillus. Microco. Escher. Pseudom.
no. cer. luteus coli aerug.
III, + - - + + +
I, + + - - + + +
I, + + + - + +
I, - - - ++ +
v, ++ + + - + +
v, + + - - + + +
V. + - - -
VI, + + + -
VI, + - + +
VI, + + + + - + +
VI, + + + - + +
X, + + - +
X4 + - - + + +
XI, + - + + 4+
X1, + + + + +++

Strong effect (+ + +); moderate effect (+ +); weak effect
(+); no effect (—).

two bands at ~1540cm™" and ~1355cm™'. Spectral analysis for XI showed a
band at ~1690 cm™' for CO and at ~1640 cm™' for C=N.

A A 8
Villg_g M s Xa-p ‘@'“02 s
TXa-d H 50, NO2 .
XIa g s
NO,

ANTIMICROBIAL ACTIVITIES

The antimicrobial activity of the prepared compounds against a variety of
microbes were determined using the paper disc technique.'' These microorgan-
isms include Gram-positive as well as, Gram-negative bacteria. The bacteria used
were: Bacillus cereus, Micrococcus luteus, Escherichia coli and Pseudomonas
aeruginosa. The results showed that most of the tested compounds exhibited a
strong activity at concentration 0.1 mg/ml on Pseudomonas aerginosa, a weak to
moderate effect on Bacillus cereus and Micrococcus luteus and no effect on
Escherichia coli.

EXPERIMENTAL

All melting points are uncorrected. IR spectra were recorded on a Pye-unicam spectrophotometer
model SP 200G using KBr disc. Mass spectra were obtained using a Varian MAT/12 mass
spectrometer at 70eV.
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Starting materials: 4-Aminodiaryl sufilde(I),® 4-aminodiaryl sulfone (II)®, N-acetylisatin'? and N-
morpholinomethyleneisatin'> were prepared as reported.

N-(2,4-Dinitrophenyl)-indole-3-carboxaldehydes. Reflux of a mixture of 2,4-dinitrochlorobenzene-
(2.029, 0.01 mole) with indole-3-carboxaldehyde (1.45 g, 0.01 mole) in the presence of 2.0 g anhydrous
potassium carbonate in 30 ml ethanol for two hours gave, after filtration, cooling and crystallization
from ethanol, 2.49(77% yield) of the product. MP 76°C and analysis for C,;H;N,Os: Calculated: C %
57.88, H% 2.89, N% 13.5, Found: 58.20, 2.93, 13.53.

N-(p-Nitrobenzoyl)indole-3-carboxaldehyde. A  mixture of indole-3-carboxaldehyde (0.72¢,
0.05 mole), p-nitrobenzoyl-chloride (0.93g, 0.05 mole) and 1.32g sodium acetate was refluxed in
20 ml acetic acid and 5 ml pyridine for four hours. The product was filtered, washed with water and
crystallized from ethanol to give 1.9 g, 65% yield of mp 170°C. Analysis for C,;(H,,N,O,: Calculated:
C% 65.30, H% 3.40, N% 9.52. Found: 65.62, 3.43, 9.69.

Reaction of I and/or II with isatins and indole-3-carboxaldehydes. This reaction was performed using
two different methods (A and B).

Method A. A mixture of I and/or II (0.01 mole and isatin (or indole-3-carboxaldehyde or their
derivatives) (0.01 mole) was heated in the presence of few drops of dimethylsulfoxide for one hour.
The reaction mixture was left for overnight and then treated with ethanol, filtered and crystallized
from aqueous ethanol.

Method B; A mixture of I and/or II (0.01 mole) and isatin (or indole-3-carboxaldehyde or their
derivatives) (0.01 mole) was refluxed in 30 m! ethyl acetate in the presence of piperidine as a catalyst
for 7-10 hours. The reaction mixture was cooled and the deposited solid was filtered and crystallized
from aqueous ethanol. Results are found in Tables [ and II.
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