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Various biological a'.ctivities such as antiviral, antibacterial, fungicidal, antineoplastic, anti-hypotensive, anai-

gesio, anti-inflammatory, excystment and cysticidal and others associated with isatins have been briefly discus-
sed. Structure activity considerations have been taken iyto account, :

\

Isatin (I) was discovered in 1941 indepen- : ' :
dently by Erdmann? and Laurent? through . + CH=NOH
the oxidation studies of indigo. It has been @\ + CCL3CH(OH), +HONH, HCI—L s @,I
synthesised by various methods. The NH2 \ c=0
Sandmeyer isonitrosoacetanilide synthesis®,* ' H
is the most versatile amongst all. o

Some isatin monooxime is formed during
Sandmeyer synthesis presumably from isatin
and some hydroxylamineliberated by hydro- ‘
lysis of isomitrosoacetanilide?. ‘ :

The Sandmeyer synthesis has been applied to a variety of arylamines. Simple meta-substituted aryla-
mines usually lead to two isomers having the expected structures .e.g. m- toluidine gives both 4-methyl
aird 6-methy! isatins®.
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Isating have generally been associated with antiviral activity®. Some isatin derivatives have also been
found to exhibit antibacterial’, anthelmintic® and hypotensive® activity. The synthesis of a large number of
- igatin derivatives have been described with a view to obtaining biologically potent compounds. Many such
compounds have been found to be promising. A few even have clinical application also. Recently for the first
time it has been found that certain isatin derivatives show cysticidal action and also cause excystment1©,

The literature abounds with various other types of biological responses associated with differentiation
.derivatives. The various types of biological activities shown by the isatin derivatives may be recorded as
"under: ' o :

ANTIVIRAL ACTIVITY

Rough estimates indicate that nearly fifty percent of the human ailments like small pox, poliomyelitis,
influenza, measles etc. are caused by viruses. Besides these, the vituses are also 1esponsible for mosaic dis-
eases of tobacco and sandal wood in plants, and foot and mouth diseases, cowpox and rabies in animals. The
structure of a virus consists of a cential core of infective nucleic acid covered by a protein sheath. Viruses
can only grow and exist inside a host cell. Consequently they are dependent for their growth on the enzymatic
activity of the host cell. Therefore any interference with nucleic acid synthesis might help to inhibit viral
synthesis, specifically without interfering with norma,l cell metabolism. : ‘

A number of isatin derivatives have been tested for their possible usefulness in the chemotherapy of
viral infections. Isating showing definite antiviral activity may be studied as under: o
(¢) Tsatin-B-thiosemicarbazones and their derivatives.
(4%) Isothiosemicarbazones.
(%) N-Mannich Bases:
() Miscellaneous antiviral isatins. .

Isatin- B-thiosemicarbazones and their derivatives : The antiviral chemotherapeutic activity of isatin-
B-thiosemicarbazone (II) has been 1eported by various workers!'—15, Tt has been found effective against
rabbit-pox, cowpox, alastrim and vaiiola viruses. Bauei!® was the first to investigate the antiviral
chemotherapeutic activity of isatin-p-thiosemicaibazone(II) in mice infected intracerebrally with
vacelnia-virus. It\ was found that mice infected with 100000 LD50 of neurovaceinia virus could be protected
against death by the repeated subcutaneous administration of IT in doses.of 2 mg/ml. It is also known to
have antiviial activity against certain other pox virusesl® 17, - :
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N-Methylisatin- B-thiosemicarbazone (III) which is also known as methisazone inhibited the
multiplication of vaccinial? and small pox!® viruses in mice and is effective in prophylaxis of small pox!?
and alastrim? in man as- well as in the treatment of eczema vaccinatum? and vaccinia gangrenoea??,
Methisazone had no apparent effect in mice that were infected intracerebrally with fifteen other viruses®.
It is also highly active against certain types of adenoviruses!?,?. It inhibited the multiplication of the types
3,7,9,11,14,16,17,21 & 28 adenoviruses. SVI5 (a simian adencvirus) was also inhibited by met hisazone®3,
A study of adenovirus type 11 under single eycle conditions showed that multiplication of virus was
completely inhibited by 30 1M methisazone when addition of the compound was delayed until 13 hr after
" infection®, - : '

Thus the successful use of methisazone (III) in pox virus infections of man makes it reasonable to

expect that this compound may find some application in prevention and treatment of adenovirus infections
of man,

N-Ethylisatin- 8-thiosemicarbazone (IV) has been reported as the most active antiviral compound,
even forty percent. more active than methisazone. It protected mice against a lethal neuro-vaccinia virus
infeotioni517,25, It also markedly reduced the inflammatory response in brain, elementary or inclusion
bodies were not observed and antibody was not suppressed?.

The compounds (III & IV) have also been found active against certain rhinoviruses®. This is an
unexpected finding since the compound (IT) was known only to have antiviral activity againt certain
pox- viruses!®,Y’, Asa result, related heterocyclic compounds were tested, of which three (V, VIand VII),
were found to have activity against rhinovirus strains used?. The strains used were rhinoviruses 2060,
33342, 1059 and strain H.G.P. The compounds II, III, IV and V inhibited only rhinovirus 1059 while
the derivatives VI and VII were found to have activity against all the four strains of rhinoviruses used. The
highest conoentration for permitting normal cell maintenance was designated the well tolerated dose produc- -
ing fifty percent or greater reduction in viral cytopathic effect as before®,
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The antiviral chemotherapeutic activity of isatin- 8-thiosemicarbazone (II) in mice infected intracere-
brally with neurovaccinia virus was investigated by Bauer® Bock® also studied the effect of the compound
(II) in mice infected intr. cerebrally with vaccinia and made the additional observation that the compound
had no antiviral effect in mice infecbed with ectromelia. In view of the close antigenic relationship between
the two viruses, this finding was very surprising and cast the first doubt on the generally held view that
antiviral compound would have to act by selectively affecting some host cell system which was required for
the multiplication of the virus. Later on Bauer and associates®® found that compound (II) is active also
against ectromelia virus in tissue culture. Since the activity was very low and at the very limit of detecta-
bility, Bauer and Sadler 2 did certain changes in the structure of isatin-f-thiosemicarbazone (II) which
resuited in a series of derivatives (VIII-XV) with high activity against ectromelia infection and with little
or no effect against vaccinia®.

NNH=C=N(R) Thus compounds so far found to possess anti-ectronieli_a a.(_ztivity are
@:E -l 2 all 44’ -dialkyl- B-thiosemicar’ bazones of isatin’, N-methylisatin and N-
N

o ° ethylisatin®®,30, N- methylisatin - f-4’ 4'- debutyl thiosemicarbazone XV)
& * - which is also familiar by the name of busatin, is themost active within this
. . . . 2 w . .
VI (R=CH,, R/=H) series of derivatives®, .
IX (R=CH,, K'=CH,) Busatin (XV) has also been found very much active against the polio-

1}((1 (&Z%Hﬁf —9;}1%)) viruses 8133, It blocked the polio-virus types, 1,2, & 3 replication and, viral
§ﬁ (gf C-gw %ﬁf{?ﬁ” “RNA synthesis at any time in replication cycle®l. It also directly inhibits
XIVI((R;G,H"; R—H). o cell- free polic RNA. polymerase reaction which differentiates it from other
XV (R=CJH, R-=CH, polio inhibitors such as guanidine and 2-(e-hydroxybenzyl)—benzim
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idazole. Thus busatin blocks poliovirus replication by causing a discrete lesion in viral RNA synthess.
~ The exact mechanism of the inhibition remains as yet unclear. The other dialkyl substituted isatin -8-
thiosemicarbazones have also been found effective against poliovirus replicaticn but most of them have
been ruled out as drugs owing to their very high toxicity®’. . - ,

Following these reports, certain changes or modifications in the structure of (II) have been done by
various workers with & view to achieve even more polent thiosemicarbazone derivatives of isatin. As a result
these derivatives of isatin - B-thiosemicarbazone (XVI-XX) have been prepared and {ested for their antiviral -
. activity but none could exceed the antiviral activily shown by the methisazone (111) and busatin (XV). The.
5- mebhoxyisatin - B thiosemicarbazone (XVI) and 6-bromoisatin - B- thiosemicarbazone (XVII). showed
their.antiviral aetivity even less than that of the compound (IT)*. The derivatives (XVIII-XX) had anti-
viral activity-ab 20-50; uM/ml but they were toxic at all concentrations.s

Ib has also been found that N- methylisatin -B-4’, 4 morpholino thiosemicarbazone and N-ethylisa-
tin B-4’,4'- tetramethylene thiosemicarbazone are effective for viral inhibition in the early stage of
granulocytemacrophage in culture.®,3

Several other variations in the structure of compound (IIT) have also been described. Varma and Nobles®
have replaced N- methyl group in (IIT) with a substituted aminomethyl groupto study the effect of such a
group. = They found that 1- piperidinomethy1- isatin - 8- thiosemicarbazone was active against poliovirus,
herpes simplex, measles and parainfluenza viruses. : T

Indole-2, 3-dione-3-(I-adamantyl) -3- thiosemicarbazone derivatives, XXI (R = Ne, R’=H) and -
XXIX3 (R =R’ = Me, have also been found useful antagonists of herpes simplex and vaceinia
viruses®o, ’ ‘ ’ -

" Bauer and associates® have also found that when some of the isatin- B-thiosemicarbazones (ILIII,IV and
XXIIT) are heated with sodium or potassium hydroxide, they give water soluble salts of isatic acids (XX1V
—XXVII) which have been found effective against various infections caused. by. small pox. eczema
vaccinabum, vaccinia gangrenosa, herpes zoster, keratitis and conjunctivitis viruses™.
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a R © . CHyCHZ=CH, -
XVI (R=H, R’=5-Me0) - XXI (R=Me, R’=H) © XXII
XVII (R=H, R*=6-Br) XXII (R=R’=Mo) _

XVIII (R==isonicotinoyl, R*=H)
XIX (R=H, R’=5-Br)
XX (R=H, R’=5-HO,C)

Recently a fow thiosemicarbazone derivatives have been prepared after certain unique variations in the
basic structure of (IT) and have been reported for their activity against the infection caused by the vaccinia .
viruses 4143, These thiosemicarbazone derivatives (XXVIII-XXX) inhibited the virus multiplication
and thus showed their therapeutic importance. The compound (XXVIII) has been found most effective in
inhibiting vaceinia virus 4143, .

’
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XXIV (R=H) , : s

XXV (R=Me) : - XXVITI (R=Me, R'=R"=H)
XXVI (R= Ei) XX IX (R=Me, R'=Me, R"=H)
XXVII (R=CH, CH=C0Hy) : XXX (R=Me¢, R*=H, B =Me)

193



Dzr. SL. J., Vor. 28, Ocrosar 1978

. 'The study of structure- activity- relations of isatin -g-thiosemicarbazone derivatives may’ be summed
up briefly as follows : :

The substitution at position-1in the structure II(R-H)by Cl, F, Brand I, atoms resulted in diminished
activity® of the compound. The substitution by ethyl group at position-1 in (II) has been reported
responsible for the highest antiviral activity®. The activity has been showp to be reduced {0 one half by
the removal of 1-methyl group and reduced still further by the substitution? at the position-b,  The
antiviral activity in the order of amyl < Pr<-CH, OH < iso-pr < Ac < Me < 2-hydroxyethyl < Et-
substibuent ab position-1 has been reported by Sadler?. Introduction of substituents into (II) at positions
2 or 4 and replacement of § by O atom virtually abolished the original activily against vaccinia virus2:,24
and substituents at positions 4 & 7 have. diminished the activity lest. Substitutioni at positions 5 & 6
in (IT) agin XVI (R = H, & R’ = 5 — OMe) and XVII (R=H, Rl=6wBr) also decreased the virustatic
activity®, The cyanamethyl or carboxymethyl function at position-1 also abolished all the activity®. Thug
the original activity abolished by the replacement of § by O-atom indicates that=NNHC(S)-NH, grouping
1s essential for the antiviralactivity and substitution of Heatom at position -1 by methyl or ethyl groups
results in the enhancement of agtivity but activity seems to be decreased in the presence of the large sized
or any other function at position-1. : '

The addition of dialkyl group to the terminal N-atom of isatin - 8- thiosemicarbazone in the thiosemicar-
bazide moiety confers a wide antiviral spectrum, embracing both DNA and RNA -containing animal
viruses™-3L. The bagis for the extended range of activity appe-ars to be the dialkyl-substituted compounds
which inhibit both cellular and viral DNA synthesis as well as viral RNA dependent synthesis,

- .
The exact mechanism of action of the viral inhibition by these thiosemicarbazone derivatives of
isatin remains as yet unclear. It is understood that they interfere with viral multiplication by blocking the
viral RNA or DNA synthesis. ‘ : : '

I sothiosemicarbazones : Récently some isothiosemicarbazone derivatives of isatin (XXXI-XXXIII)
have been reported as antiviial agents®, 35, ‘ .

The I-ethylisatin-S-ethyliso-thiosemicarbazone derivative (XXXTIV) has been found effective in
mengo virus inhibition®. Tt is all due to the ruppression of the viral replication®. The I-ethylisatin-
S-n-butylisothiosemicarbazone (XXXV) and I-ethylisatin-S-benzylisothiosemicarbazone (XXXVI)
at 15 pM/ml dose caused 99 %, plaque reduction in mengo-virus infected FL-cells?".

The virustati¢ activity of a series of isatin-g-isothio-semicarbazones (XXXTIT-XXXVI) has been
found to be more strongly influenced by the substitutions in position R than in position R4S, Substitu-
tion at the position-I-of isatin residue by ethyl group resulted in maximum antiviral activity, The same
results were obtained by ethyl, #-propyl or n-butyl-substituents at ‘S’ atom? in isothiosemicarbazones
(XXXIIT-XXXVI). ' -

N-Mannich Bases: N-Mannich bases of isatins have also been reported to exhibit a wide range of antiviral
~ activity. Many N-Mannich bases have been formed in combination with the thiosemicarbazones which

have been found active against viruses. N-Mannich bases (XXXVII, R=dibenzylamino), XXXVIII

(R=N-methyl-N-benzylamino), XXXIX (R=hexamethyleneimino) and XI, (R=octahydrazocino) - of

isatin-g-thiosemicarbazone (II) have been reported as potential antiviral agents by Arya®. They have
- also been found water soluble and least toxic. _

, NNH—ﬁ_’_NHZ
v NNZC (SR")NH, s
N Ro
N

\ o . : > ,
R ' [ ”2— R
. ' - XXXI (R=H, R'=Pr) XXXVII (R=dibenzylamino)
XXXIIL (R=Me, R'=Ht) XXXVIIL (R=N-methyl-N-benzylamino)
XXXIII (R=Et, R'=CH,-Ph) ‘ XXXIX (B=hezamethyleneimino)
t

XXXIV (R=Et, R*=E¢) _ XL (R=octahydroazocino)
XXXV (R=Et, R'=butyl) ,
XXXVI (R=Et, Br=benzyl)
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Varma and Nobles® replaced N-methyl group with a substituted aminomethyl group in isatin (I)
and thus obtained N-piperidinomethylisatin (XLI) which showed greater activily against polio, heipes
gimplex, measle : and parainfluenza viruses®. Various other N-Mannich bases (XLII-XLVII) have also
been prepared® by Varma and Nobles and reported as antiviral agents”%. :

Miscellaneous Antiviral Isatins : A number of different isatins and its hydrazone derivatives have also
been introduced as antiviral agents. ' ‘

5-Nitroisatin  showed i's effectiveness for inhibition of vaceina vixus5f, and naj_phthisa(in {o med
by the ring fusior at 4, 5 or 5, 6-or 6, 7-position had also a little activity against pox virus ard enteroviius
infectionsd4, oo ‘ . ,

Isatin-3-amidinohydrazone-hydrochloride and N-methylmorpholinoisat in-3-(ant hraniloyl) hydrazone
have been reported to inhibit polio virus type I growth by 88-99 %, n vitro without being toxic to KD Lost
cells during 24 hr®?, Replacement of N-atom of isatin by S-atom enhanced the antiviral activily to come
extent. '

‘Following these reports Kontz®, 5 prepared many hydrazone derivatives and studied them for their
antiviral activity. Some of these derivatives (XLVIII-LI) have béen found responsible for their antiviral

activity®s,
.4 o ’
‘ i NNH=-R
QL. Ot

| N0
CHy-R R

XLI (B’ =H, R=piperidino) XLVIII (R=cetyl, R’ =isonicotinoyl)

XLII (R'=H, R={4-methylpiperidino) XLIX (R=cetyl, R*—sulfanily})

* XLIII (R'=H, R=2, 6-dimethylmorpholino) L (R=cetyl, R"=H,NCS)

XLIV (R’=Br, R*=-NMe,)

XLV (R’=Br, R=morpholino)

XLVI (R'=Br, R=hexamethylenetmino)

XLVIL (R*=Br, R'= 3-azabicyclo (3.2.2) nonano)

LI (R=alkyl, ’=NCCH,(00)

Thus a number of isatin derivatives have been found to be very much useful against the infections

caused by a wide range of viruses. A few have shown promising results and also have undergone extensive
clinical trials. ‘

i
_ANTIBACTERIAL ACTIVITY

Isatin - itself is-inhibitory to grdwth .of Tubercle bacillus®. Isatin- B-thiosemicarbazone (II) has
been described as antibacterial by various workers. This compound (II) has also been found effective
against Tubercle bacillus to some extent®6—58,

The other many isatin- B-thiosemicarbazone derivatives (LII, R=H, Me, Br; R’=H, piperidinomet hyl,
morpholinomethyl and R"=cyclohexyl, naphthyl, NH,) have been prepared with a view ‘o get{irg more
potent antibacterial agents®.  Out of these LII (R=H, R’'=piperidinomethyl and R"=cyclohexyl)
showed greater antibacterial activity against Staphylococcus aureus abv 10p g/ml concentration®,

_ ©
.- v 4
NNH % NH—-R EI NIO
s |
o N ==CH R

LII (R=H, R'=Piperidinomethyl & LIIT (R=Cl or OMe)
. R”=cyclokexyl) .

o
-z !

fome other isatin derivatives (LIII)have also been found to exhibit antibiotic activity®e,
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The inhibition of the bacterial growth by 1-isatinylmethyl-phenoxymethyl penicillate has. also
been  established®l. _ S , :

" Antibacterial activity of a few 5Anitrbfurfu_rylideneisatin- B-hydrazone deriva)tives (LIV-LVII)
has been reported by Johnston and Kidd®2, They found that N-ethylisatin derivative (LVII) to be
the most promising of the compounds studied by them. . :

Padhya et. al.%3 studied the effect of alkyl and halogen substituentsin the isatin moiety on the anti-
_ bacterial properties of 5-nitrofurfurylideneisatin- f-hydrazone (LIV). Thus. ten 5-nitrofurfurylidene-
isatin- B-hydrazones (LIV, LV, LVI and LVIII to LXIV)have been prepared and studied for their antibac-
terial properties. Out of these 5-nitrofurfurylidene-(5-bromoisa’in)- f-hydrazone (LXIV) has been
found to be the most active followed by the 6-chloro derivative LIX®, S

No significant change is noticed in the antibacterial properties of the parent azines by introducing

..l or CH, in the isatin moiety. The N-hydroxymethylation expected to confer some water solubility

" onthe compounds (otherwise Sparingly soluble in water) and thereby inerease { be potency of the compounds,
actually brought -about a reduction in the antibacterial potency of the compounds®. S

Recently M-Mannich bases (XLV, XLVII, LXYV) have also been reported as antibacterial agenls by
Varma and Nobles?. S : ST ;

e L {Owe
N—-N=CH '

N-NO

LIV (R'=R/-=H) . LXV (Rt=H, R=-4-(3-phenyl pr T

LV (Br—CH, R'=H) ( (8-phenyl propyl) piperidine

LVI (R=CH,CH, R'=H)

LVII (R=Et, R'=H)

LVIII (R=H, R'=5-Cl)

LIX (R=H, R'=6-Cl)

LX (R=H, B’="-C])

LXI (R=H, R'=5-CHy)

LXII (R=H, R'="-CH,)

LXIII (R=CH,0H, R’=7-Cl)

1LX 1V (R=H, R'=5-Br)

Thus a number of dif’crent isa.in derivatives have also been reported to exhibit the antibacterial
action against a number of pa.hogenie bact eria which cause many serious diseases like tuberculosis, 1yphoid,
pneumonia etc. in humans. ‘ .

FUNGICIDAL ACTIVITY

Bis-(2-ca.rboxyphenyl)-diSulphide derivatives (LXVI-LXXI) have been prepared from substituted
isatins after various steps. Each such derivative afier {rea’ment with chlorine gas and ammonia gas in
respective, manner gave benzisothia-zolinone derivatives (LXXII-LXXXIV). All these derivatives
(LXVI—LXXXIV) thus prepared, were tested for their antifungal activity. They have been
found effective against Cancida albicans, C. tropicalis, Saccharomyces cervisiae and Trichophyton mentagro-
phytes®.

cox cox o

R ,
R §$——5 -5 ‘ N-R’
i S/
LXVI (X=Cl, R=n-butyl) ‘ LXXII (R=sec-Bu, R'=H)
LXVII (X=0l, R=sec-butyl) v LXXII (R=tert-Bu, R'=H)
LXVIII (X =01, R=teri-butyl) LXXIV (B=Bu, R'=Bu)
LXIX: (X =NH, R=sec-butyl). * LXXV (R=sec-Bu, R*=Bu)
LXX (X=N H,, R=tert-butyl) LXXVI (R=tert-Bu, R|=Bu)
LXXI (X—BulN H, R={ert-butyl) LXXVIL (R Bu, Br—Me)

LXXVIII (R=Bu, R’=EY)
LXXIX (R=Bu, R’=Pr)
LXXX (B=Bu, R'=amyl)
LXXXI (R=Bu, R’=hexyl)
LXXXII (R=DBu, R*=heptyl) .
LXXXIIT (R=Bu, R’=1s0pr)
LXXXIV (R=DBu, R’=isoamyl)
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The antifungal activity of sulfenylindole derivative prepared from isatin or its sodium or potassium
salt and trichloro-sulfenyl chloride has been reported by Claude® and also by Chimetron®,.

N -(1-Isatinylinethylphthalimide) derivative of isatin prepared by treating 1-chloromethylisatin
with phthalimide has also been reported to possess antifungal activity®’.

Another series of compounds (LXXXV-LXXXVIII) synthesised from isalin- B-thiosemicarbazones
have shown fungistatic behaviour against most of the species of Trickoplyion and also against M.
lapnosum and Candide albicans®®. Amongst these (LXXXVI- LXXXVII and LXXXVIII) were found

effective against one or more of the above molds®.

COOH or Na oo -
' E

H—NH==C ——NH,

e sl R G Gt

LXXXV (X=NH,, R'=Me; R=H) LXXXVIIL
LXXXVI (X=N0,, B'=H, R=Me)
LXXXVII (X=0H, R=R’=H)

Recently Maksudov® reported isatin (I), 5-methylisatin and isonitrosoaceto-p-chloroaniline as

highly effective fungicides. These isatins have been reported to have their ability to inhibit V. dahlice
growth ¢n vitro to the same extent as B. M. K.%, '

ANTiNEOPLASTIC ACTIVITY

In search of chemotherapeutic agents for selectively interfering with the growth of neoplastic cells
as compared to the normal cells, the idea of incorporating alkylating function into a derivative of indole has
attractive implications”?. It was concluded by Undenfriend and coworkers that the. carcinoid

- tumour i parasitic on the tryptophan stores of the patients and as a result of this,less of aminoacid may be
available for the formation of metabolites.?

It is therefore strongly suggested that {ryptophan pyrrolase or one or of-the other enzymes associated
with tryptophan (or indole) metabolism may be available to deoxify an indole N-mustard in noimal cells
while the toxic properties of the N-mustard remain substantially undiminished in tumour system. On the
basis of this hypotheses Mannich-base nitrogen mustards (LXXXIX—XC) of icalin have been prepared
and tested. They showed antineoplastic activity to some extent.?’?! ‘ SRR

'

Some isatin- B-thiosemicarbazone derivatives (XCI—XCIV) of isatin have alco been found to~ exhibit
antitumour activity™. ‘

A series of 3 orthonitrophenylhydrazone derivatives (XCV) of isatin have also been synt}ieSiied_ .and
tested for their antineoplastic aciivity. Amongst these only one derivative (XCV) thowed the highest acti-
vity™ again t Walker carcinosarcoma-256.7 ‘ :

n i -
O NNH—ICI-NHz
] s -

| / CHpCH, €L N o
i | |
CHgeCHy CL o CHy —R
LXXXIX (R=0) XOI R=p-ClC,H,NH)
XC (R=NNH-CNH,) XCIT (R NEPH,
I XCIIL (R=p-FC,H,NH)
3 XOLV (B=3, 4,Cl,C,H,NH)

ANTIHYPOTENSIVE ACTIVITY
Many derivatives of isatin were prepared and tested for their hypotensive activity. LIII (R=Cl,0Me)

v

have been found to possess hypoten :ive activity®0.
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A number of N-substituted isatins have also been prepared and tested. One of these XCVI lowered the
blood pressure in anaesthesised rats and thus may be useful as a hypotensive agent®.

ANALGESIC ACTIVITY

N-Arylisatoic anhydrides (XCVII—CII) prepared from the corresponding N-arylisatins have been
found to possess the analgesic property™. .

The isatin- B-thiosemicarbazone derivatives (XCI-XCIV) described earlier as antitumour agents have
also shown analgesic activity™.

A h.lghly substituted isatin, i.e., 1- (aaa, o' o’ o’ -hexafluora)-3,5-xylindole-2; 3-dione has been reacted
with hydrazine hydrate and sodium ethoxide in ethamol to give [C—(aaa, o'a’a’—hexafluoro-3, 5-
xylidinophenyl)-acetic acid (CIII) which together with its salts chowed analgesic behaviour™,

° - o Chy COOM
| CHZ—NQ _© ©¢Lo | @‘ ‘@

XCVL XCVII (Ar=2, 3- dlme’chylphenyl) CIIL. -
XCQVIIL (Ar=2, 3-dichlorophenyl)
XCIX (Ar=2, 6-dimethyl-3- ethylphenyl)
C (Ar=2, 6-dichloro-3-methylphenyl)
CI (Ar=2, 6-dichloro-3-methoxyphenyl)
CII (Ar-3-triﬂ!‘10romethylphenyl).

Recently 5-bromoisatin has been found as a good analgesic and sedative agent, even stronger than
aspirin™. It also showed the potentiation of barbiturate- narcosis”. It has no side effects ascociated with
aspirin e.g.it never lengthened the blood clotting time which has generally been the case with the analgesic

agents such as aspirin”.
ANTIINFLAMMATORY ACTIVITY'

N-Arylisatoic anhydride derivatives (XCVII—CII) have also been tested for their antiinflammatory

activity and found to be s0?. The isatin amlde derivatives LIII (R=CI) and (R=0Me) also showed their
antiinflammatory behaviours®,

Another compound (CIIT) mth its salts denved from 1sa'o1n showed a high degree of antiinflammatory
~ activity™.

Some other antiinflammatory agents, e.g., aryl and aralkyl 3, 4- dlhydro -2 (IH)-quinazolinones (CIV)
have been derived from N-phenylisatin™.
EXCYSTMENT AND CYSTICIDAL ACTIVITY

Generally relapses have been encountered in the treated cases of chronic amoebiasis. This ha® been
attributed to the fact that the drugs discovered =o far have little or no effect on the cystic stage of amoeba.
Quinolines (e.g., CV and CVI) show amoebicidal action but have little or no effect on the cystic stage of

amoeba.
QX
, N Yo

(('Hz)h Av

CIV. Cv. CVIL

. The structural similarity between quinoline and 1sa.t1n (I ) led us to examme certam 1satm denvatlves
(CVII and CIX) for their cysticidal activity. :
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Thus for the first time it has been observed by us that certain isatin derivatives’ do show cysticidal
activity.and also cause excysiment?®. It is alco inleresting to note that certain such compounds have thown
cysticidal activity and also caused éxcystment simultaneously. This type of behaviours in a single substance
has perhaps not been reported earlier. ’ ~

These results encouraged us to synthesise other isatin analogs. We have recently reported fome ifalin-
3-arylimino-2-indolinones (CVIII) and their N-morpholine/piperidinomethyl analogs (CX) which have
been tested for cysticidal and excystment activity™.

. The isatin analogs (CVII & CVIII) showed their cysticidal effect to some extent and also caused excyst-
ment. The compounds (CVIII & CX) have caused a very high percentage of excystment. Compounds
(CVIIT & CX) have also been tested for their eysticidal action in conjunction with emetine (1 : 4000). Amongtt
these only N-Mannich bases ((X) showed a high percentage of cysticidal action which indicates that mor-
pholino/piperidinomethyl moiety is essential for the cysticidal act1vity.. The presence of 3-mei hoxy-carkoryl
and 3-ethoxycarbonyl groups in 3-arylimino moiety enhance the percentage of excystment. The cysticidal
activity shown by (CX) in conjunetion with emetine, may be explained on the bzsie that thete isatin
derivatives render the cyst wall permeable to emetine which then kills the cystsinside. The cysisfiom a
pure line culture of Schizopyrenus russelli have been used in this work. -

R

iz . Fi.—‘ ,N@
o ‘N_—@ " | _  g @ N0 S '

k) : ‘

CVII (R=H, 4-Br, 4-CH,, 4-Cl, OCH, 4-Ph & 3-Cl) CIX (R=H, +Br, }4.03,, 4-Cl, 4-0CH,, 4-Ph, 3-C}
& X=CH, |0)

CVILI (R=4.00,Me, 40O, t, 4-COPr, 3-C0,Me, . CX (R=A-COMe, 4-C0, Bi, 4-00, Pr, 3-CO, Me,

3-00,E). ' ) 3-00, Et & X—CH,/0). ,

Varma and Khan® further synthesised another series of 3-arylimino-2-indolinones (CXI) and their
N-morpholino/piperidinomethyl analogs (CXII) with a view to study the effect of methyl group in isatin at
position-5 on the excystment and cysticidal activity. Most of these compounds have rhown the excystment
activity but could not exceed the activity shown by CVII—CX.

‘ R
@;Eo CH2 N/——\

[

H v -/
CXI (R=H, 4-Br, 4-1, 4-Cl, 4-CH,, 4-.F, 4-Ph, 2-Cl, - CXII (R—=H, 4-Br, 4-1, 4-Cl, 4-CH,, 4-F, 4-Ph, 2-C1,
3-0l, 4-OCH, & 2-Ph.). : 3-Cl, 4-OCH,, & 2-Ph, X—=CH, or 0).

The replacement of H at N-atom of isatin by methyl group did not cause any enhancement in activity.
A methyl group at position-5 also did not cause any remarkable increase in activity. The N-morpholino/
piperidino methyl grouping seems to be responsible for the cysticidal action. -

Thus isatin derivatives may be useful also to develop new drugs that will effectively control the amoe-

biasis in the cystic stage. These drugs may al-o caw e exeystment to some extent on the present showing.
This would enable the medical profession to deal with the excysted cysts with the aid of other agents.

OTHER BIOLOGICAL RESPONSES
Besides the above described biological activities shown by theisatin derivatives, various other derivatives
of isatins have also been found responsible for other types of biological responsec. These are described

herein,
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Anthelmintie - Activity

5-Nitroisatin has been reported to exhibit anthelmintic activity®. It acted againtt Hymenolepis nana
deparasitizing them in the infected mice. Another isatin derivative, N-(1-isat1nmeth_yl)-saccharin pre-
pared in 77—96%, yield from 1-chloromethylisatin and sacharin, has also been described as an anthel-
mintic agent®, - - : - )

H erbz'cz'dalﬁctz'vi'ty

Isatin (I) has also been patented as a selective herbicide, both for pre-and post-emergence for the
dicotylednou : plants®!. It is apparently without deleterious effect: on grasses. Alkyl and halogen-substi-
tuted isatins are especially effective, b, 7-dichloroi atin , 4-chloroisatin, 6-chloroisatin and 5-bromoisatin are
well known selective herbicides for killing the dicot ylednous plants®. ’

The complex amide derivatives LIII (R=C1, OMe) have also been described to inhibit the germination
of seeds®. Thusthe e derivatives may al o help in the protection of the crop to some extent. :

Pesticidal Activity

N-Trichlorosulfenylmethyl derivative of isatin has also been found to have a broad speetrum of
pesticidal activity®2. ' ‘

Thus the literalure abounds with {he description of the various biological responses of variously subs-
tituted isa’ins. Besidesthese responses which have already been described above, isatin alters blood sugar
levels in mice®, prolongs the effect of hexabarbiturate narcosis® and protect sthe animals against electrically
and chemically elicited convulsions®. It also inhibits monoamine oxidase* which may be the biochemical
basis for several of the physiological effects discussed in this article.
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