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Synthesis of some novell-aminomethyl-3-benzoylhydrazon -2-
indolinones as potential antiinflammatory agents t
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Acid-catalysed condensation of hydrazides 3, obtained from substituted phenoxybenzoic acids 1 ith
indolin-2,3-dione 4, results into hydrazono-2-indolinones 5. Compounds 5 when subjected to a ich
reaction with different cyclic secondary amines yield l-aminomethyl-3-benzoylhydrazono-2-indor 0l\es 6
(Mannich bases). All these compounds (6a-i) exhibit significant antiinflammatory activity.

Various isatin derivatives have been reported to
possess promising biological activities'. Moreover,
some substituted diphenyl ethers'< and Mannich
bases of isatins are well known antiinflammatory
agents". In view of the above observatons a number
of Mannich bases, incorporating substituted m-
phenoxybenzoic acid residue, have been
synthesized and their analgesic and anti-
inflammatory activities studied in the present
investigation.

We are reporting here for the first time the
synthesis of I-piperazino/morpholino/piperidino-
methyl-3-(3' -phenoxybenzoylhydrazono)- 2-indolin-
ones 6a-i and their biological activity. The
required carboxy substituted diphenyl ethers la-c
were prepared by the condensation of m-
halobenzoic acid derivatives with substituted
phenols by a known dry Ullmann-Goldberg
methods. Esterification followed by hydrozinolysis
of la-c have resulted into the methyl esters 2a-c
and hydrazides 3a-c respectively in good yields.
Acid catalysed condensation of 3a-c with isatin6 4
gave the compounds Sa-c. The aminornethylation"
of Sa-c with cyclic secondary amines such as N-
methylpiperazine, morpholine and piperidine led to
the target Mannich bases 6a-i. Their structures
were established by their JR, IH NMR, and mass
spectral data and elemental analysis. These
compounds (6a-i) were tested for their analgesic
and antiinflammatory activities.
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Analgesic and antiinflammatory activities.
algesic a~d antiinflammatory activities of the

o pounds \6a-i were determined by Turner8

ithing est9 and rat-paw edema testlO• The
ibition bf edema was· recorded on a
thysmometer (UGO BASILE make) and
ressed as % inhibition. The results are given in

ble I. Compounds 6a-i showed 31-33%
ibition in rats while aspirin and phenylbutazone

t the sa e close (100 mg/kg, P.O.) produced 17%
d 39% irlhibition of 1% carrageenan-induced
ammati on, respectively. The per cent protection

each c@mpound was calculated using the
lowing olmula:

No.of wriths in test
-------- x 100
No. of wriths in control

All the new compounds (6a-i) exhibited
i nifican antiinflammatory activity comparable

th that oflphenylbutazone. However, they were
nd to Ppss~~s weak analgesic action with

e erence to aspmn.

perimental Section
General. Melting points were determined in
en glas capillaries on a Metler FP5 melting point
paratus a I d are uncorrected. 'n NMR spectra
re recorded on a Varian (80 MHz) and Gemini

00 MHz) spectrometers (chemical shifts are
corded in \8, ppm); internal standard was' TM S.
ass spectrla were taken on a VG micromass
70H or a Finnigan Met 1020B mass spectro-
ter.

3-CarlJ,o ydiphenyl etrers la-c. A mixture of
chlorobenioic acid (4 mmoles), phenol (8

oles), 2C03 anhydrous (8 mmoles), pyridine
mmole ), Cu powder (0.2 g) and cuprous iodide

.2 g) in mL water was kept at reflux for 2 hr.
e mix rf was then basified with Na2C03
lution and extracted with Et20. The aqueous
lution was acidified with HCI, and the
ecipitated solid filtered off, dissolved in NaOH,

He basic sol tion filtered and acidified with acetic
id.
la: Yield 55%, mp 145.8DC (Iit.11,12mp 145DC);
NMR (C ci, 86.75-7.95 (m, 9H, Ar-H).
lb: Yi I 52%, mp 152.6DC; lH NMR (CDCb:
.68-7.8 m, 8H, Ar-H) and 2.31 (s, 3H, -CH3);

S: ~Iz pi [M+]. ~nal. Calc.d for C1;H1203: C,
.68, H, 5. 6. Found. C, 73.66, H, 5.20Yo.

Table l--Evaluation of analgesic and antiinflammatory
activities of compounds 6a-i

Compd Analgesic action Antiinflammatory action
(% protection of pain) (% inhibition)

6a
6b
6c
6d
6e
6f
6g
6h
6i

Aspirin
(100 mglkg)

Phenylbuta-
zone

(100 mg/kg)

Tail clip Writhing (Rat paw edema)
15 12 32
13 II 32
13 12 31
14 12 32
15 II 31
15 12 33
19 16 31
16 13 33
16 12 31

. 55 46 17

30 26 39

The results were mean of two observations. Values of20%
inhibition or greater were significant (P >0.01).

lc: Yield 58%, mp 131DC; 'n NMR (CDCb):
86.76-7.91 (m, 8H, Ar-H). MS: rnJz 248 [M+].
Anal. Calcd for C13H903CI: C, 62.90; H, 3.62.
Found: C, 62.87; H, 3.60%.

3-(3' -Phenoxybenzoylhydrazono )-2-indolinones
Sa-c. 3-Phenoxybenzoylhydrazine (5 mmoles) and
isatin (5 mmoles) in 15 mL of ethanol containing
10 drops of gl. acetic acid was heated for 3 hr and
left overnight at room temperature. The solid
product thus obtained was washed repeatedly with
methanol.

Sa: Yield 78%, mp 280.8DC (dec.); MS: m/z 357
[M+]. Anal. Calcd for C21H1SN303: C, 71.98; H,
4.20; N, 11.76. Found: C, 71.98; H, 4.20; N,
11.76%.

Sb: Yield 80%, mp 277DC; MS: rn/z 371 [M+].
Anal. Calcd for C22H17N303:C, 71.15; H, 4.58; N,
11.32. Found: C, 71.11; H, 4.55; N, 11.30%.

Sc: Yield 85%, mp 265.2DC; MS: rnJz 396 [M+].
Anal. Calcd for C21H14CIN303: C, 64.89; H, 3.53;
N, 10.60. Found: C, 64.85; H, 3.54; N, 10.55%.

I-Morpholinomethyl-(3' -phenoxybenzoylhydra-
zono )-2-indolinone 6a-i. 3-(3' -Phenoxybenzoyl-
hydrazono)-2-indinone S (5 mmoles) was sus-
pended in dimethylformamide (10 mL). To that
solution slightly more than 5 mmoles of aq.
formaldehyde and morpholine (5 mmole) were
added with vigorous stirring. The reaction mixture
was heated on a water-bath for 30 min and left
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overnight at room temperature. The product thus
obtained was recrystallized from chloroform-
hexane.

6a: Yield 86%, mp 183.2°C; IR (KBr): 3440,
2850, 1680 ern"; _IH NMR (OMSO-d6): 83.80 (s,
3H, N-CH3), 2.55 (t, 4H, -CHz-N-CH2), 2.60 (t,
4H, -CHrN-CH2), 4.45 (s, 2H, N-CHrN), 6,70-
7.81 (m, 13H, Ar-H) and 13.68 (s, 1H,
-NHCO, 020 exchangeable); MS: m/z 469 [M+].
Anal. Calcd for C27H27NS03:C, 69.08; H, 5.75; N,
14.92. Found: C, 69.00; H, 5.71; N, 14.90%.

6b: Yield 71.5%, mp 163.8°C; IR (KBr): 3435,
2850, 1675 ern"; IHNMR (OMSO-d6): 83.72 (t,
4H, -CHrO-CH2), 2.60 (t, 4H, -CHrN-CH2),
4.70 (s, 2H, N-CHrN), 6.68-7.82 (m, 13H, Ar-H)
and 13.74 (s, IH, -NHCO, 02e exchangeable);
MS: m/z 456 [M+]. Anal. Calcd for C26H24N404:C,
68.42; H, 5.26; N, 12.28. Found: C, 68.40; H, 5.26;
N,12.25%.

6c: Yield 88%, mp 139.9°C; IR (KBr): 3260,
2940,1680 ern"; IHNMR (OMSO-d6): 8 1.45 [m,
6H, (CH2)3], 2.55 (m, 4J:l, -CHrN-CH2), 4.42 (s,
2H, -N-CHrN), 6.66-7.80 (m, 13H, Ar-H) and
13.90 (s, IH, -NHCO, 020 exchangeable; MS:
m/z 454 [M+]. Anal. Calcd for C27H26N~3: C,
71.36; H, 5.72; N, 12.33. Found: C, 71.33; H, 5.70;
N,12.00%.

6d: Yield 78%, mp 252.9°C; IR (KBr): 3410,
2840, 1675 ern"; IH NMR (DMSO-d6): 83.78 (s,
3H, N-CH3), 2.56 (t, 4H, -CHrN-CH2), 2.61 (t,
4H, -CHrN-CH2), 4.45 (s, 2H, N-CHrN), 2.32
(s, 3H, Ar-CH3), 6.66-7.80 (m, 12H, Ar-H) and
13.90 (s, IH, -NHCO, 020 exchangeable); MS:
m/z 483 [M+]. Anal. Calcd for C28H29Ns03: C,
69.56; H, 6.00; N, 14.49. Found: C, 69.50; H, 6.01;
N, 14.41%.

6e: Yield 76.9%, mp 170°C; IR (KBr): 2850,
1665 cm'; IH NMR (OMSO-d6): 83.70 (t, 3H,
-CHrO-CH2), 2.62 (t, 4H, -CHrN-CHz), 4.75
(s, 2H, N-CHrN), 2.35 (s, 3H, Ar-CH3), 6.70-
7.81 (m, 12H, Ar-H) and 13.95 (s, IH, -NHCO,
D20 exchangeable); MS: m/z 470 [M+]. Anal.
Calcd for C27H26N404:C, 68.93; H, 5.53; N, 11.91.
Found: C, 68.90; H, 5.51; N, 11.80%.

6f: Yield 85%, mp 148°C; IR (KBr): 3265,
2950, 1680 ern"; IH NMR (DMSO-d6): 8 1.47
[s,6H, (CH2)3], 2.60 (t, 4H, -CHrN-CI-b), 4.45 (s,
2H, -N-CHrN), 2.32 (s, 3H, Ar-CH3), 6.50-7.66
(m, 12H, Ar-H) and 13.90 (s, IH, -NHCO, D20

exchangeable; MS: m/z 468 [M+]. Ana'. Falcd ~
C28H28N403:C, 71.79; H, 5.98; N, 11.9 . ound: ,
71.72; H, 5.95; N, 11.98%.

6g: Yield 85%, mp 166°C; IR ( IB): 323 ,
2930, 1670 ern"; IH NMR (OMSO-d6 : f 3.91 ( ,
3H, N-CH3), 2.81 (m, 4H, -CHrN-C 2,2.66 ( ,
4H, -CJ:l2-N-CH2), 4.45 (s, 2H, -N-C 2rN),2.3
(s, 3H, Ar-CH3), 6.85-8.00 (m, 12H, ~r-H) an
14.01 (s, IH, -NHCO, 020 exchang ,a~le); M
m/z 503 [M+]. Anal. Calcd for C27H26 II S03:
64.41; H, 5.16; N, 13.91. Found: C, 64.4

1

°' H, 5.13
N,13.85%.

6h: Yield 77.6%, mp 186.2°C; IR (If Ir): 341
2830, 1660 ern"; IHNMR (DMSO-d61: ' 3.72 (
4H, -CHrO-CH2), 2.61 (t, 4H, -Cf121N-CH2Y.
4.70 (s, 2H, -N-CHrN), 2.40 (s, 311, A~r-CH3J.
6.72-7.83 (m, 12H, Ar-H) and 1317 (s, 1
-NHCO, 020 exchangeable); MS: m/ 4! ° [M+]
Anal. Calcd for C26H23CIN404: C, 63. 7; H, 4.69
N, 11.42. Found: C, 63.65; H, 4.66; N, l.f2%.

6i: Yield 86.2%, mp 131.8°C; IR ( B): 3260
2950, 1675 ern"; IH NMR (DMSO-d6): 0 1.45 [m
6H, (CH2)3], 2.55 (t, 4H, -CH2-N-C 2, 4.45 (
2H, -N-CHrN), 6.69-7.63 (m, 12H, I1-H) an
13.89 (s, IH, -NHCO, 020 exchang atiu~e);MS
m/z 488 [M+]. Anal. Calcd for C27H2st=1 403:
66.39; H, 5.12; N, 11.47. Found: C, 66.5l H, 5.10
N,I1.41%.
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