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The re ac tion of 3-benzoylcyanomethylidine-1(H)-indole-2-one (1) with a va ri ety of ac tive meth y lene
com pounds, thioglycolic acid, glycine, hydrazine hy drate and phenyl hydrazine led to the for ma t ion of com -
pounds 4a-d-10. 3-Thiosemicarbazide-1(H)-indole-2-one 2 on re ac tion with -halocarbonyl com pounds
gave com pounds 11a-c, 12a-c. The lat ter com pounds on heat ing with phosphoryl chlo ride, cyclization takes
place via los ing wa ter to give the an gu lar tetracyclic com pounds 13a,b and 14a-c. Cyanoacetic hydrazone de -
riv a tive 3 readily cyclized upon heat ing in triethyl orthoformate to give the tricyclic sys tem, oxopyridazino
indole 15.

On the other hand, the re ac tion of 3 with benzylidine malononitrile and benzylidene ethylcyanoactate
gave the pyranyl hydrazone de riv a tives 16a,b.

IN TRO DUC TION

A re view de scrib ing prep a ra tions and re ac tions of
indolin-2(3H)-ones was pub lished few years ago.1 Nu mer ous 
isatin de riv a tives ex hibit sig nif i cant bi o log i cal, me dic i nal
and phar ma co log i cal ac tiv i ties, 2-4 such as antituberculous,
antihypoxing agent, anticonvulsant, antihyperglycemic; ac -
tive against sal mo nella, typhi and against vibrio cholerae.
Be sides, they are used in treat ing and pre vent ing pestvirus.5

Moreovere, they show antifertility ac tiv ity.6

From all the men tioned above and in con tin u a tion of
the pre vi ous work in the syn the sis of heterocyclic com pounds 
con tain ing indole moi ety,2c herein we wish to re port syn the sis 
of some new spiro, iso lated and fused heterocycles based on
1H-indole-2-one.

RE SULTS AND DIS CUS SION

1H-Indole-2,3 dione was readily con densed with ben -
zoylacetonitrile7 and with thiosemicarbazide8  in boil ing eth a -
nol to give 3-benzoylcyanomethylidine-1(H)-indole-2-one 1
and 3-thiosemicarbazide-1(H)-indole-2-one 2, re spec tively.
Its re ac tion with cyanoacetic hydrazide gave 2-cyano-acetic
acid (2-oxo-1,2-dihydro-indol-3-ylidene)hydrazide 3.9

In this pa per, a se ries of new spiro, iso lated and fused
heterocycles based on 1H- indole-2-one were pre pared us ing
the ylidene 1 and a va ri ety of ac tive meth y lene com pounds.
Thus, sub ject ing com pound 1 to re act with, malononitrile,
ethyl cyano ac e tate, ethyl acetoacetate, acetylacetone, 1-
 phenyl- 2 H-3,5-pyrazoline-dione, 3-methyl- 1-phenyl-2- pyr -

a zoline- 5-one and thiobarbituric acid in eth a nol con tain ing a
cat a lytic amount of triethyl amine pro duce the spiro pyrano
in dole de riv a tives 4a-d-7, re spec tively.

The re ac tion of thioglycolic acid and/or glycine with
the ylidene 1 in boil ing ace tic acid led to the for ma tion of the
spiro-thieno-indole and the spiro-pyrrolo-indole de riv a tives
8a,b.

On the other hand, when 1 was treated with hydrazine
hy drate in eth a nol, the spiro pyrazolo indole de riv a tive 9 was
pro duced, while when phenyl hydrazine was used in stead,
ylidenic bond cleav age10 takes place to give 3-phenyl hydra -
zone 10.

The thiazolidine and thiazolidinone de riv a tives 11a-c
and 12a-c were pro duced when the thiosemicarbazone 2 was
refluxed with -haloketones and/or -haloestres in eth a nol
and in the pres ence of so dium ac e tate. The -haloketones and 
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-haloesters used were: phenacyl bro mide, chloroacetone,
chloroacetyl ethylacetoacetate, 2-bromo methylpropiopante,
chloro acetic acid and bromo di ethyl malo nate.

On heat ing com pounds 11a,b and 12a-d with phos -
phoryl chlo ride, cyclization takes place via los ing wa ter to
give the an gu lar tetracyclic com pounds, thiazolo- triazino-
 indole and thiazolo-triazino-indole-2-one 13a,b and 14a-c.

Cyanoacetic hydrazone de riv a tive 3 ob tained from con -
den sa tion of 1(H) indolin-2,3-dione with cyanoacetic hydra -
zide readily cyclized upon heat ing in triethyl orthformate to
give the tricyclic sys tem, oxopyridazino indole 15.

On the other hand, the re ac tion of 3 with benzylidine
malononitrile and benzylidene ethylcyanoacetate gave the
pyranyl hydrazone indolone de riv a tives 16a,b.

EX PER I MEN TAL SEC TION

The melt ing points were de ter mined with a Buchi 500

melt ing point ap pa ra tus and are un cor rected. In fra red spec tra
were re corded on a Perkin-Elmer 297 In fra red Spectro -
photometer (KBr wa fer tech nique). 1H-NMR spec tra were
mea sured on a Varian As so ci ate EM-390 (90 MHz) spec -
trom e ter, chem i cal shifts are re ported in ppm, in ter nal stan -
dard was tetramethylsilane (  scal). Mass spec tra were mea -
sured on a Varian HP Model (MS 5988) at 70 eV with tem per -
a ture 160-400 C.

3-Benzoylcyanomethylidine-1(H)-indole-2-one (1),
indoline- 2,3-dione-3-thiosemicarbazone (2), and
indoline- 2,3-dione-3-cyanoacetic acid (3a)

Were pre pared ac cord ing to meth ods re ported in the lit -
er a ture.7-9

Indoline-2,3-dione-3-phenylhydrazone (10)
Was found to be iden ti cal to that re ported in the lit er a -

ture.7

Re ac tions of com pound (1) with, malononitrile,
ethylcyanoacetate, ethylacetoacetate, acetylacetone, 1-
 phenyl- 2 H-3,5-pyrazoline-dione, 3-methyl-1- phenyl- 2-
 pyrazoline-5-one, thiobarbituric acid: For ma tion of com -
pounds 4a-d-7

Gen eral pro ce dure
A mix ture of com pound 1 (0.002 mole) and the pre vi -

ously men tioned com pounds in eth a nol con tain ing a cat a lytic 
amount of triethyl amine was heated un der re flux for 1-3 h.
The pre cip i tate that formed was col lected by fil tra tion and
crys tal lized from the proper sol vent to give com pounds
4a-d-7, re spec tively. The phys i cal and spec tral data are given 
in Ta ble 1.

2-Amino-3,5-dicyano-6-phenyl-spiro[indoline-3,4-
1 (H)pyran]-2 -one (4a)

Was sep a rated from eth a nol as colour less crys tals
(74%).

2-Amino-3-carboethoxy-5-cyano-6-phenyl-spiro[indolin-
3,4-1 (H)pyran]-2 -one (4b)

Was sep a rated from eth a nol as colour less crys tals
(57%).

3-Carboethoxy-5-cyano-3-methyl-6-phenyl-spiro[indolin-
3,4-1 (H)pyran]-2 -one (4c)

Was sep a rated from eth a nol as colour less crys tals
(42%).
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3-Acetyl-5-cyano-2-methyl-5-phenyl-spiro[indolin-3,4-
1 (H)pyran]-2 -one (4d)

Was sep a rated from di luted eth a nol as colour less crys -
tals (36%).

5-Benzoyl-6-cyano-3-methyl-2 -oxo-phenyl-spiro[pyrano-
[2,3-c]pyrazole-4(1H)-3 -[2]indoline] (5)

Was sep a rated from eth a nol as colour less crys tals
(52%).

5-Benzoyl-6-cyano-3,2 -dioxo-phenyl-spiro[pyrano[2,3-c]-
pyrazole-4(1H)-3 -[2]indoline] (6)

Was sep a rated from ben zene-petroleum ether (60/80
C)(1:1) as colour less crys tals (38%).

5-Benzoyl-6-cyano-4,2 -dioxo-2-thioxo-spiro[pyrano[2,3-c]-
py rim i dine-4(1H)-3 -[2]indoline] (7)

Was sep a rated from di ox an-water (3:1) as colour less
crys tals (43%).

Re ac tion of com pound (1) with thioglycolic acid and
glycine: For ma tion of Com pounds (8a,b)

Gen eral pro ce dure
A mix ture of com pound 1 (0.001 mole) and thio -

glycolic acid/or glycine (0.001 mole) in ace tic acid (20 mL)
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Table 1.

Compd.
No

Mp C
(Yield%)

Mol. Formula
(M.Wt)

IR/Cm-1 1H NMR/ MS
m/z (%)

4a 264-265
(74)

C20H12N4O2

(340.3)
3300-3180 (NH2 + NH),
2200 (CN), 1650 (CO)

(d6-DMSO): 3.3 (s,2H,NH2), 6.85-7.85,
(m,9H,Ar-H), 11.8 (NH)

340
(20)

4b 226-227
(57)

C22H17N3O4

(387.3)
3300-3180 (NH2 + NH),
2210 (CN), 1720, 1650
(2CO)

(CF3COOD): 0.8-1.0 (t,3H,CH3CH2),
3.85-4.0 (q,2H,CH2CH3), 7.0-7.85
(m,9H,Ar-H)

387
(18)

4c 227-228
(42)

C23H18N2O4

(386.3)
3300 (NH), 2200 (CN),
1780, 1650 (2CO)

(d6-DMSO): 0.9-1.1 (t,3H,CH3CH2),
2.5 (s,3H,CH3), 3.85-4.0
(q,2H,CH2CH3), 7.1-7.9
(m,9H,Ar-H), 11.5 (s,1H,NH)

386
(22)

4d 216-218
(36)

C22H16N2O3

(356.3)
3250 (NH), 2220 (CN),
1760, 1720, 1650 (3CO)

(d6-DMSO): 2.4 (s,3H,CH3),
3.2 (s,3H,COCH3), 7.1-7.9
(m,9H,Ar-H), 11.8 (s,1H,NH)

5 268-270
(52)

C27H20N4O3

(448.4)
3400-3300 (NH2 + NH),
1720, 1650 (2CO)

(CF3COOD): 2.8 (s,3H,CH3),
7.8-8.0 (m,14H,Ar-H)

6 247-248
(38)

C26H18N4O4

(450.3)
3380-3220 (NH2 + 2NH),
1700, 1660, 1640 (3CO)

(CF3COOD): 7.9-8.1 (m,14H,Ar-H)

7 196-197
(43)

C21H14N4O4S
(418.3)

3360-3200 (NH2 + 3NH),
1720, 1660, 1640 (3CO)

(CF3COOD): 7.8-8.0 (m,9H,Ar-H)

8a 143-145
(27)

C19H12N2O3S
(348.2)

3300 (NH), 2210 (CN),
1720, 1700, 1650 (3CO)

(d6-DMSO): 4.1 (s,2H,CH2),
7.1-7.7 (m,9H,Ar-H), 11.5 (s,1H,NH)

8b 160-162
(34)

C19H13N3O3

(331.2)
3400-3200 (2NH), 2200
(CN), 1720, 1690, 1640
(3CO)

(d6-DMSO): 4.2 (s,2H, CH2),
7.2-7.8 (m,9H,Ar-H), 11.5, 11.8
(2s,2H,2NH)

9 176-178
(62)

C17H11N4O
(287.2)

3300-3150 (2NH), 2200
(CN), 1650 (CO)

(d6-DMSO): 6.8 (s,1H,NH),
7.1-7.8 (m,9H,Ar-H), 11.2,
12.5 (2s,2H,2NH)

287
(18)

11a 273-275
(78)

C17H12N4OS
(320.4)

3300-3250 (2NH), 1660
(CO)

(d6-DMSO): 6.5-7.6 (m,10H,
Ar-H,-CH=), 10.9, 11.8 (2s,2H,2NH)

320
(28)

11b 256-258
(61)

C12H10N4OS
(258.3)

3400-3300 (2NH), 1650
(CO)

(d6-DMSO): 2.5 (s,3H,CH3),
6.7-7.8 (m,10H,Ar-H,-CH=), 11.2, 11.8 (2s,
2H,2NH)

258
(11)

11c 216-218
(48)

C15H14N4O3S
(330.4)

3400-3150 (2NH), 1690,
1650 (2CO)

(d6-DMSO): 1.2-1.3 (t,3H, CH2CH3),
2.5 (s,3H,CH3), 3.5-3.7 (q,3H,CH2CH3),
6.8-7.8 (m,4H,Ar-H), 11.5, 12.6 (2s, 2H,2NH)

12a 273-275
(52)

C12H10N4O2S
(274.3)

3250-3150 (2NH), 1690,
1640 (2CO)

(d6-DMSO): 2.5 (s,3H,CH3) 6.7-7.8
(m,5H,Ar-H,-CH), 10.8, 11.6 (2s,2H,2NH)

12b 290-292
(66)

C11H8N4O2S
(260.3)

3300-3150 (2NH), 1680,
1650 (2CO)

(d6-DMSO): 4.2 (s,3H,CH2), 6.9-7.8
(m,4H,Ar-H), 10.2, 11.5 (2s, 2H,2NH).

260
(24)

12c 223-225
(58)

C14H12N4O4S
(332.4)

3380, 3250 (2NH), 1720,
1680, 1640 (3CO)

(d6-DMSO): 1.1-1.2 (t,3H,-CH2-CH3), 4.0-4.2
(q,2H,CH2-CH3), 7.0-7.8 (m,4H,Ar-H).

13a > 300
(62)

C17H10N4S
(302.3)

3050 (CH,aliph.),
2900 (CH,arom.)

(CF3COOD): 7.8-8.1 (m,10H,Ar-H+ -CH=) 302
(18)

13b > 300
(52)

C12H8N4S
(240.3)

3020 (CH,aliph.),
2930 (CH,arom.)

(CF3COOD): 2.8 (s,3H,CH3), 7.8-8.1
(m,4H,Ar-H).

13c > 300
(41)

C15H12N4O2S
(312.4)

3010 (CH,aliph.),
2920 (CH,arom.),
1730 (CO)

(CF3COOD): 1.2-1.3 (t,3H,CH2-CH3),
3.0 (s,3H,CH3), 3.6-3.8 (q,2H,CH2-CH3),
7.7-7.9 (m,4H,Ar-H)

14a > 300
(48)

C12H8N4OS
(256.3)

3010 (CH,aliph.),
2920 (CH,arom.),
1670 (CO)

(CF3COOD): 2.7 (s,3H,CH3),
7.8-8.0 (m,4H,Ar-H)



was heated un der re flux over night; the sol vent was re moved
un der re duced pres sure and the res i due was triturated with
hot wa ter. The solid prod uct was col lected and crys tal lized
from the proper sol vent to give com pounds 8a,b, re spec -
tively. The phys i cal and spec tral data are given in Ta ble 1.

3-Benzoyl-3-cyano-4,2 -dioxo-spiro[indolin-3,2-1 (H)tetra-
hydrothiophine] (8a)

Was sep a rated from di ox an-water (1:1) as colour less
crys tals (27%).

3-Benzoyl-3-cyano-4,2 -dioxo-spiro[indolin-3,2-1 (H)pyrrol]
(8b)

Was sep a rated from di ox an-water (1:1) as colour less
crys tals (34%).

Re ac tion of com pound (1) with hydrazine hy drate: For -
ma tion of com pound (9)

A mix ture of com pound 1 (0.001 mole) and hydrazine
hy drate (1 mL) was heated in eth a nol (20 mL) un der re flux
for 1 h. The so lu tion was con cen trated and the prod uct ob -
tained was fil tered, washed with wa ter, dried. The phys i cal
and spec tral data are given in Ta ble 1.

4-Cyano-3-phenyl-2 -oxo-spiro[indolin-3,2-1 (H)-1(H)-
pyrazol] (9)

Was sep a rated from eth a nol-water (1:1) as colour less
crys tals (62%).

Re ac tion of com pound (3) with -halocarbonyl com -
pounds: for ma tion of com pounds (11a,b) and (12a-d)

Gen eral pro ce dure
A mix ture of com pound 2 (0.005 mole) and -halocar -

bonyl com pound (0.005 mole) and fused so dium ac e tate

(0.01 mole) in eth a nol (30 mL) was heated un der re flux for
1-4 h. The solid prod uct was fil tered off and crys tal lized from 
the proper sol vent to give com pounds 11a,b and 12a-d . The
phys i cal and spec tral data are given in Ta ble 1. The - halo -
ketones and -haloesters used were: phenacyl bro mide, chlo -
ro acetone, chloroacetyl ethylacetoacetate, 2-bromo methyl -
propiopante, chloro acetic acid and bromo di ethyl malo nate.

1(H)-3-hydrazono-4 -phenyl-3 (H)thiazolyl-indolin-2-one
(11a)

Was sep a rated from eth a nol as or ange crys tals (78%).

1(H)-3-hydrazono-4 -methyl-3 (H)thiazolyl-indolin-2-one
(11b)

Was sep a rated from eth a nol as orangish-brown crys tals
(61%).

5 -Ethyl-3-hydrazono-4 -methyl-3 (H)thiazolyl-indolin-2-
one-carboxylate (11c)

Was sep a rated from eth a nol as orangish-red crys tals
(48%).

1(H)-3-hydrazono-5 -methyl-4 -oxo-3 (H)thiazolyl-indolin-
2-one (12a)

Was sep a rated from eth a nol as yel low ish-orange crys -
tals (52%).

1(H)-3-hydrazono-5 -oxo-3 (H)thiazolyl-indolin-2-one
(12b)

Was sep a rated from eth a nol as brown ish-orange crys -
tals (66%).

5 -Ethyl-3-hydrazono-4 -oxo-3 (H)thiazolyl-indolin-2-one-
carboxylate (12c)

Was sep a rated from eth a nol as red dish-orange crys tals
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14b > 300
(57)

C11H6N4OS
(242.3)

3050 (CH,aliph.),
2920 (CH,arom.),
1690 (CO)

(CF3COOD): 4.3 (s,2H,CH2),
7.7-7.9 (m,4H,Ar-H)

242
(18)

14c > 300
(42)

C14H10N4O3S
(314.4)

3040 (CH,aliph.),
2910 (CH,arom.),
1680 (CO)

(CF3COOD): 1.2-1.3 (q,2H,CH2-CH3), 2.1
(s,1H,CH), 3.8-3.9 (t,2H,CH2CH3), 7.8-8.0
(m,4H,Ar-H)

15 > 300
(38)

C11H6N4O
(210.2)

3300 (NH), 2220 (CN),
1660 (CO)

(CF3COOD): 7.7-7.9 (m,4H,Ar-H)

16a > 300
(59)

C21H12N6O2

(380.4)
3400-3250 (NH2 + NH),
2220 (CN), 1660 (CO)

(CF3COOD): 7.8-8.1 (m,9H,Ar-H)

16b > 300
(36)

C23H17N5O4

(427.4)
3400-3200 (NH2 + NH),
2210 (CN), 1650 (CO)

(CF3COOD): 1.3-1.4 (t,3H,CH2-CH3), 3.8-4.0
(q,2H,CH2CH3), 7.8-8.0 (m,4H,Ar-H)



(58%).

Heating of com pounds (11a,b) and (12a-d) in phosphoryl 
chlo ride. For ma tion of com pounds (13a,c) and (14a-c)

A mix ture of com pound 11a-c or 12a-c and POCl3 was
heated on a wa ter bath for 1 h. Af ter cool ing, the re ac tion
mix ture was poured into ice-water; the solid prod uct formed
was fil tered off, washed with wa ter, dried and crys tal lized
from the proper sol vent to give com pounds 13a-c and 14a-c.
The phys i cal and spec tral data are given in Ta ble 1.

3-Phenyl-thiazolo[2 ,3 :3,4]-1,2,4-triazino[5,6-b]indole
(13a)

Was sep a rated from di ox an-water (1:1) as brown ish-
 violet crys tals (62%).

3-Methyl-thiazolo[2 ,3 :3,4]-1,2,4-triazino[5,6-b]indole
(13b)

Was sep a rated from di ox an-water (1:1) as red dish-
 brown crys tals (52%).

2-Ethoxycarbonyl-3-methyl-thiazolo[2 ,3 :3,4]-1,2,4-triazino -
[5,6-b]indole (13c)

Was sep a rated from di ox an-water (1:1) as brown crys -
tals (41%).

2-Methyl-thiazolo[2 ,3 :3,4]-1,2,4-triazino[5,6-b]indole-
3(2H)-one (14a)

Was sep a rated from di ox an-water (1:1) as brown crys -
tals (48%).

[2 ,3 :3,4]-1,2,4-triazino[5,6-b]indole-3(2H)-one (14b)
Was sep a rated from DMF-water (1:1) as brown ish-

 violet crys tals (57%).

2-Ethoxycarbonyl-thiazolo[2 ,3 :3,4]-1,2,4-triazino[5,6-b]-
indole-3(2H)-one (14c)

Was sep a rated from di ox an-water (1:1) as brown crys -
tals (48%).

Heating of com pound (3) in triethyl orthoformate. For -
ma tion of 4-cyano-2,3,5-trihydro-3- oxopyridazino[4,3-b]-
indole (15)

A mix ture of com pound 3 (0.002 mole) and triethyl
orthoformate (10 mL) was heated on a wa ter bath for 6 h. Af -
ter cool ing the re ac tion mix ture was poured into ice-water,
the solid prod uct was fil tered, washed with wa ter, dried and
crys tal lized from di ox an-water (3:1) (38%). The phys i cal and 
spec tral data are given in Ta ble 1.

Re ac tion of com pound (3) with benzylidinemalononitrile, 
benzylidine ethylcyanoacetate: For ma tion of com pounds
(16a,b)

Gen eral pro ce dure
A mix ture of com pound 3 (0.002 mole) and benzyl -

idinemalononitrile or benzylidine ethylcyanoacetate (0.002
mole) in eth a nol (30 mL) was heated un der re flux for 3-5 h.
The solid prod uct ob tained was fil tered, washed with wa ter,
dried and cryslallized from the proper sol vent to give com -
pounds 16a,b. The phys i cal and spec tral data are given in Ta -
ble 1.

3-(2 -amino-3 ,5 -dicyano-4 -phenyl-pyran-6 -yl)hydrazono-
2,3-dihydroindoline-2-one (16a)

Was sep a rated from di ox an-water (1:1) as brown crys -
tals (59%).

3-(2 -amino-3 -carboethoxy-5 -cyano-4 -phenyl-pyran-6 -
yl)hydrazono-2,3-dihydroindoline-2-one (16b)

Was sep a rated from di ox an-water (1:1) as brown crys -
tals (37%).

Re ceived Feb ru ary 2, 2001.

Key Words
Syn the sis;  Indole de riv a tives.

REF ER ENCES

 1. Karp, G. M.  Org. Prep. Proced. Int. 1993, 25(5), 481;
Chem. Abstr . 1994, 120, 134153g.

 2. (a) Karali, N.; Terzioglu, N.; Gursoy, A.  Arzneim.
-Forsch. 1998 , 48(7), 758; Chem. Abstr. 1998, 129,
133555. (b) Pandeya, S. N.; Sriram, D.  Acta Pharm. Turc.
1998, 40(1), 33; Chem. Abstr . 1998, 129, 109060c. (c)
El-Emary, T. I.  Pol ish J. Chem. 1996, 70, 1143. (d) Clow,
A.; Davidson, J.; Glover, V.; Halket, J. M.; Mil ton, A. S.;
Sandler, M.; Watkins, P. J.  Neuro Sci. Lett. 1989, 107,
327; Chem. Abstr. 1990 , 112, 116689s. (e) Alam, M.;
Ahmad, M.; Rasheed, A.; Saleem, M; Javaid, M. K.,
Ikram,  S.  In dian J. Exp. Biol. 1990, 28, 940; Chem.
Abstr. 1991, 114, 74632b. (f) Meis, R. J.; Condit, R. C. 
Vi rol ogy. 1991, 182, 442; Chem. Abstr . 1992, 116, 1416r.
(g) Bodo, G.  Bid Wiss. 1972, 9, 928; Chem. Abstr. 1973,
78, 2378t. (h) Mohan, J.; Anjaneyulu, G. S. R.; Verma, K.; 
Verma, P.  Chim. Acta Turc. 1990, 18(20), 331; Chem.

926     J. Chin. Chem. Soc., Vol. 48, No. 5, 2001 El-Emary et al.



Abstr  1992, 116, 59323z. (i) Holla, B.; Shivarama, U.;
Udupa, V.  Heterocycles  1991, 32(6), 1081. (j) Joshi, K.
C.; Dandia, A.; Baweja, S.  J. In dian Chem. Soc.  1989,
66(8), 690. (k) Mohan, J.; Verma, P.  J. In dian Chem. Soc.
1989, 66(4), 252. (l) Mahmoud, A. M.; Abdel-Rahman,
A. E.; El-Naggar, G. M.; EI-Sherief, H.A.  In dian J.
Chem. 1984, 23B , 379. (m) Varma, R. S.; Garg, P. K. 
Acta Pharm. Jugosl. 1980, 30(4), 199.

 3. Sarangapani, M.; Narayan, A. R.; Jayamma, Y.; Reddy, V. 
M.  In dian Drugs  1998, 35(6), 336; Chem. Abstr.  1998,
129, 216578z. (b). Keller, S.  Mol. Toxicol. 1987, 1(2-3),
261; Chem. Abstr.  1998, 108, 17332f. (c) Moldvai, I.;
Gacs-Baitz, E; Balazs, M.; Incze, M.; Szantay, C.  Arch.
Pharm (Weinheim, Ger.) 1996, 329(12), 541. (d) Monge,
A.; Palop, J.; Ramirez, C.; Font, M.; Fernandez-Alvarez,
E.  Eur. J. Med Chem. 1991, 26(2), 179. (e) Katz, E.  Rev.
Clin. Ba sic Pharmacol. 1987, 6(2) , 119; Chem. Abstr.
1988, 108, 48704h. (f) Omar, M. B.; Bshba, N. H.;
Salama, H. M.  Arch.Pharm. (Weinheim) 1984, 317, 709.

 4. Ram, J. V.; Dube, V.; Vlietinck, A. J.  J. Heterocycl.

Chem. 1987, 24(5), 1435. (b) Soliman, F. S. G.; Salama,
H. M.  Pharmazie.  1983, 38, 585. (c) Labroo, R. B.;
Labroo, V. M.; King, M. M.; Co hen, L. A.  J. Org. Chem.
1991, 56, 3637. (d) Sweetman, B. J.; Bellas, M.; Field, L. 
J. Med. Chem.  1969, 12, 888. (e) Rajopadhye, M.; Popp,
F. D.  J. Heterocl. Chem. 1987, 24, 1637. (f) Rajopadhye,
M.; Popp, F. D.  J. Med. Chem. 1988, 31, 1001.

 5. Pevear, C. D.; Nitz, J. T.; Seipel, M.  PCT Int. Appl. WO
98 36,752. (Cl.A61K3 1/555)27 Aug 1998, U S Appl. 12
Feb. 1997, 803, 675; Chem. Abstr 1998, 129, 197982h.

 6. Joshi, K. C.; Jam, R.; Chand, P.; Garg, S.  J. In dian Chem.
Soc.  1983 , LX, 760.

 7. Abdel Lattif, F. F.; Regaila, H. A.; Gohar, A-k. M.; Mo -
ham med, Y. S.  In dian J. Chem. 1985, 24B, 775.

 8. Holzbecher, Z.  Chem. Listy 1950, 44, 126; Chem. Abstr.
1951, 8005g.

 9. Popp, F.  J. Heterocycl. Chem. 1984, 21, 1641.
10. El-Sakka, I. A.; Kandil A.; El-Moghaer, M. H.  Arch.

Pharm.(Weinheim). 1983, 316, 76.

Syn the sis of Spiro Heterocycles J. Chin. Chem. Soc., Vol. 48, No. 5, 2001     927


