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The synthesis of a series of substituted 6-fluoro-3-[ 3-(4-fluorophenyl)-1-
isoproplyl indol-2-yl) alyl] piperidine-4-benzi soxazol e described which are
novel and obtained in excellent yield. Substituted 3-(4-flourophenyl)-1-iso-
propyl indole 3a-h on condensation with acrolein gives substituted 3-[3-(4-
flourophenyl)-1-isopropyl indole-2-yl] acrylaldehyde which on again con-
densation with another active pharmaceutical ingredient i.e. 6-fluoro-3-(pi-
peridine-4-yl) benzisoxazole which is neuroleptic active to give another
biologically more potent compound which is substituted 6-fluoro-3-[3-(4-
fluorophenyl)-1-isoproplyl indol-2-yl) alyl] piperidine-4-benzisoxazole 5a
h. All these novel compounds 5a-h have been characterized by spectro-
scopic means and have been screened for anti-inflammatory and antimicro-

bial activity. © 2008 Trade Sciencelnc. - INDIA

INTRODUCTION

Indolesare abundant heterocyclic compoundin na-
ture. Indoleand itsderivative have captured theimagi-
nation of organic chemist for morethan acentaury. At
the beginning of twentieth century, alarge number of
naturaly occurring compoundslikeaka oidswerefound
to possessindol e nucleus. Indoles, both naturally-oc-
curring and synthetic areof immenseimportanceasbio-
logically active akal oids, and pharmaceutical agents
(4, Indolemyriad derivatives have diverse pharmaco-
logical propertied™® like antimicrobial, anticancer,
antihypertension, anti-inflammatory activity, which
meakesindolederivativesanimportant dassof hetocydic
compounds. Dueto theinteresting chemical properties

of indoleit inspired chemist to design and synthesizea
variety of indolederivatives?.

Theintroduction of fluorineatoms, particularly into
an organic compound can bring remarkable changesin
thephysical, chemical and biological properties, mak-
ing them suitablefor different gpplicationsintheareas
of materia science, agrochemicalsand pharmaceuti-
ca %4, 1,2-benzisoxazolederivativesarewiddy used
asanalgesic™, anticonvul sant*617, anti pscyhoticl819
and asantimicrobia™ agents. In view of theseit was
thought of interest to envisage preparing biologically
potent new indolederivativescarrying fluorineatomand
benzisoxazolemoiety.

In this present study, we have synthesized some
novel indole derivativeswhich containsfluorineand
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benzi soxazole moiety which isobtained by the conden-
sation of 6-fluoro-3-(piperidine-4-yl) benzisoxazole
whichisantipsychotic agent’! with substituted 3-[ 3-
(4-flourophenyl)-1-isopropyl indole-2-yl] acryld dehyde
to obtained amoleculewhichisbiologically more po-
tent and novel. All the synthesized novel compounds
were characterized by their physica and spectral data
(IR, *H NMR, Mass and elemental analysis). These
compoundswerea so evaluated for their anti-inflam-
matory and antimicrobid activity.

RESULT AND DISCUSSION

Theaim of the present work wasto synthesized
and eva uates pharmacol ogical active seriesof substi-
tuted 6-fluoro-3-[3-(4-fluorophenyl)-1-isoproplyl
indol-2-yl) allyl] piperidine-4-benzisoxazole 5a-h
(SCHEME 1) which are obtained by the condensation
of subgtituted 3-[ 3-(4-flourophenyl)- 1-isopropyl indole-
2-yl] acryladehyde (4a-h) with 6-fluoro-3-(piperidine-
4-yl) benzisoxazole. The4a-h was prepared from ac-
rolein and Substituted 3-(4-flourophenyl)-1-isopropyl
indole(3a-h) (SCHEME 1). Thephysical and spectra
Characterisation dataof compounds (5a-h) aregiven

Rl Rl
Ro 0 R2
@ . NaBH4CI\Cl)
R3 NH2 H3C CH3 1hr.at0CR3
R4 R4
(1a- h)

inTABLE 1. Further, the compoundsweretested for
anti-inflammeatory, antibacteria and antifungd activities.
All thecompoundsexhibited significant anti-inflamma-
tory activity. Similarly maximum of the compounds
shows moderateto significant potent antibacteria and
antifungd activities.

Anti-inflammatory studies

Theanti-inflammatory activitiesof (5a-h) (TABLE
2) werestudied in-vivo for their percent inhibition of
oedemain the carrageenan model of inflammationin
ratsusing themethod illustrated by Winter et al(+29,
Thepercentinhibition of oedemawascd culated aganst
the control on the basis of experimenta dataobtained.
All thecompoundsexhibited anti-inflammatory activity.
Compounds (5b), (5¢) and (5g) showed activity com-
parableto standard drugindomethacinand theremain-
Ing compoundsshowed lower activity.

Antimicrobial activity

All thenovd synthes zed compoundswere screened
for their antimicrobid activity invitro at dosesof 100ug
in0.1ml of DMF against the bacteria Escherichiacoli,
Bacilluscirroflagellosusand Salmonella typhi using
norfloxacin asstandard and for their antifungd activity

N<

Ry
DMF, IPA, H,0 R
Re T ZnCI3, IPA Rz
(b) + Afor 6hrs. A for &
or rs.
R3 H< o) R3

(2a—h)

A for 1hr. |Acrolein, POClIg,
CH,CN
F

at 70°C

NaBH,4, THF, MeOH
Stirred for 5hr.

HEME1
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invitro against thefungi Aspergillusniger, Rhizoctonia
batati colaand Penicillium using Griseofulvin asstan-
dard and DMF was used as culture medium and the
method empl oyed was cup-plate method®%, Thezone
of inhibition was measured in mm and was compared
with standard drugs. Norfloxacin showed azoneof in-
hibition (28mm) against bacterium Escherichiacoli and

—= Pyl Peper

of 25mm against Bacilluscirroflagellosusand 30mm
against Salmonella typhi.

Theinvestigation of antibacterid screeningreveded
that compounds(5b, 5¢, 5g, 5h) arehighly activeagaingt
E.coli where as (5b, 5¢) and (5g) are highly active
against B. cirroflagellosus and Salmonella typhi re-
spectively. Compounds (5a, 5d, 5€) were moderately

TABLE 1: Physical congtant and spectr al data of compounds (5a-h)

Yield

Compd. Ry R Rs Ry g‘;’oc % IRcm? 'H NMR &
1.66-1.68(d, 6H, 2CHy), 2.04-2.18(m,6H,
piperidinering),2.96-2.99(d, 2H,piperidine ring),
3060(aromatic C-H Sir.), 3.05h—.3.11(m, 1H, plper|d|ner|ngr)]! 3.18-3.19(d, 2H,
2029(aliphatic C-H Str.) methine), 4.84-4.87(m, 1H, methine), 5.80-
(58 H H H H 142-145 80 ' 5.88(m, 1H, ethylene), 6.57-6.61(d, 1H, ethylene),

3055(aromatic C-H Str.),
2925(aliphatic C-H Str.),
1595, 1611(C=C & C=N),
1522(C-N Str.), 1365(C-0)

(50) H Br HH 97 85

3045(aromatic C-H Str.),
2985(aliphatic C-H Str.),
1605, 1615(C=C & C=N),
1525(C-N Str.), 1370(C-0O)

(50 H C HH 184 9

3040(aromatic C-H Str.),
2935(aliphatic C-H Str.),
1595, 1615(C=C & C=N),
1510(C-N Str.), 1360(C-0O)

(5d) CHs H HH 158 85

1600, 1610(C=C & C=N),
1520(C-N Str.), 1375(C-O)

7.03-7.13 (m, 4H, benzene), 7.17-7.23(t, 1H,
benzene), 7.25-7.27(d,1H, benzene), 7.38-7.43(m,
2H, indole), 7.50-7.56(t, 2H,indole), 7.69-
7.73(m,1H, benzene).

1.72(d, 6H, 2CH,), 2.18-2.22(m, 6H, piperidine
ring), 2.92-3.13(m, 3H, piperidinering), 3.30-3.35
(d, 2H, methyl groupattached to piperidinering),
5.08-5.20(septet, 1H, methineattached to two
methyl groups), 5.90-6.08(m, 1H, ethylene
attached to isoxazole), 6.62-6.66(d, 1H, ethylene
attached to indole), 7.15-7.29(m, 4H, attached to
fluorobenzene), 7.30-7.42(m, 2H, benzene of
isoxazole), 7.50-7.61(m, 2H, indolering), 7.67(d,
1H, indolering), 7.89-7.95(m, 1H, benzene of
isoxazole).

1.70.(d, 6H, 2CHjs), 2.16-2.20(m, 6H, piperidine
ring), 2.89-3.10(m, 3H, piperidinering), 3.30-
3.33(d, 2H, methyl group attached to piperidine
ring), 5.07-5.22(septet, 1H, methine attached to
two methyl groups), 5.92-6.07(m, 1H, ethylene
attached to isoxazole), 6.60-6.63(d, 1H, ethylene
attached to indole), 7.15-7.30(m, 4H, attached to
fluorobenzene), 7.31-7.44(m, 2H, benzene of
isoxazole), 7.51-7.62(m, 2H, indolering), 7.60(d,
1H, indolering), 7.88-7.91(m, 1H, benzene of
isoxazole).

1.22(t, 3H, methyl of ethyl group), 1.68-1.69.(d,
6H, 2CHz), 1.99-2.16(m, 6H, piperidinering),
2.66(q, 2H, CH, of ethylene), 2.92-2.95(m, 2H,
piperidinering), 3.29-3.40(d, 2H, methyl group
attached to piperidinering), 5.10-5.15(septet, 1H,
methine attached to two methyl groups), 5.90-
5.98(m, 1H, ethylene attached to isoxazole€), 6.60
-6.65(d, 1H, ethylene attached to indole), 7.00-
7.19(m, 4H, attached to fluorobenzene), 7.27-
7.31(t, 1H, benzene of isoxazole), 7.39-7.44 (d,
1H, benzene of isoxazole), 7.60-7.90(m, 3H,
indolering), 7.93-7.95(m, 1H, benzene of
isoxazole), 3.00-3.16(m, 1H, piperidinering),

Countinueon next page
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TABLE 1: Physical congtant and spectr al data of compounds (5a-h)

mp  Yied
(b.p)°C %

IRcm™ 'HNMR &

1.20(t, 3H, methyl of ethyl group), 1.69.(d, 6H,
2CHs), 2.00-2.12(m, 6H, piperidinering), 2.63(q,
2H, CH, of ethylene), 2.90--2.93(m, 2H,
piperidinering), 3.01-3.11(m,1H, piperidinering),
3.20-3.33(d, 2H, methyl group attached to
3060(aromatic C-H Str.), piperidinering), 5.03(septet, 1H, methine attached
2925(aliphatic C-H Str.), to two methyl groups), 5.92-6.05(m, 1H, ethylene
1600, 1612(C=C & C=N), attached to isoxazole), 6.60-6.63(d, 1H, ethylene
1520(C-N Str.), 1365(C-0) attached to indole), 7.12-7.20(m, 4H, attached to
fluorobenzene), 7.22-7.29(t, 1H, benzene of
isoxazole), 7.31-7.33(d, 1H, benzene of
isoxazole), 7.37-7.40(m, 2H, indolering), 7.59 (d,
1H, indolering ) 7.66-7.70(m, 1H, benzene of
isoxazole).
1.65-1.69.(d, 6H, 2CHj), 2.15-2.20(m, 6H,
piperidinering), 2.88-3.02(m, 3H, piperidine
ring), 3.21-3.28(d, 2H, methyl group attached to
piperidinering), 4.89-4.93(septet, 1H, methine
attached to two methyl groups), 5.88-5.97(m, 1H,
ethylene attached to isoxazole€), 6.60-6.63(d, 1H,
ethylene attached to indole), 7.12-7.28(m, 4H,
attached to fluorobenzene), 7.31-7.45(m, 2H,
benzene of isoxazole), 7.60-7.66(m, 2H, indole
ring), 7.69(d, 1H, indolering), 7.86-7.91(m, 1H,
benzene of isoxazole).
1.69-1.71.(d, 6H, 2CHs), 2.17-2.20(m, 6H,
piperidinering), 2.88-3.20(m, 3H, piperidine
ring), 3.35-3.37(d, 2H, methyl group attached to
piperidinering), 5.10-5.25(septet, 1H, methine
attached to two methyl groups), 5.90-6.05(m, 1H,
ethylene attached to isoxazole), 6.70-6.73(d, 1H,
ethylene attached to indole), 7.15-7.38(m, 4H,
attached to fluorobenzene), 7.43-7.48(m, 2H,
benzene of isoxazole), 7.55-7.69(m, 2H, indole
ring), 7.66-7.69(d, 1H, indole ring), 7.80-7.86(m,
1H, benzene of isoxazole).
1.74.(d, 6H, 2CH,), 2.20-2.23(m, 6H, piperidine
ring), 2.90-3.10(m, 3H, piperidinering), 3.30-
3.32(d, 2H, methyl group attached to piperidine
ring), 5.10-5.23(septet, 1H, methine attached to
two methyl groups), 5.94-6.16(m, 1H, ethylene
attached to isoxazole), 6.63-6.90(d, 1H, ethylene
attached to indole), 7.26-7.37(m, 4H, attached to
fluorobenzene), 7.42-7.49(m, 2H, benzene of
isoxazole), 7.55-7.59(m, 2H, indolering), 7.70(d,
1H, indolering), 7.80-7.83(m, 1H, benzene of
isoxazol€).

Compd. R; R, Rz Ry

(59 H CHsH H 162 82

3062(aromatic C-H Str.),
2945(aliphatic C-H Str.),
1580, 1600(C=C & C=N),
1510(C-N Str.), 1380(C-0)

(5) H NO,HH 151 92

3060(aromatic C-H Str.),
2948(aliphatic C-H Str.),
1595, 1616(C=C & C=N),
1520(C-N Str.), 1364(C-0)

59) H F HH 141 9

3064(aromatic C-H Str.),
2984(aliphatic C-H Str.),
1602, 1614(C=C & C=N),
1524(C-N Str.), 1366(C-0O)

(5h) H OH HH 174 87

active towards E.coli and compounds (5a, 5c, 5e) (5h) showsinhibitory effect against A.niger and Peni-
showed moderate activity towardsB. cirroflagellosus.  cillium. Similarly compounds (5¢, 5d, 5e, 5f, 5g) and
Rests of the compoundswere weakly activetowards  (5h) showsinhibitory effect against R bataticola. Re-
al thebacteria’s. Theinvestigation of antifungd activity  maining compoundsareinactiveagainst al thefungus
datareveaed that compounds (5a, 5b, 5¢c, 5g) and result shownin TABLES 3 and 4 respectively.
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TABLE 2: Anti-inflammatory activity of compounds(5a-h)

Compd V-V, % inhibition of oedema
' (MeantSEM) at theend of 3hr.
Indomethacin  0.133+0.012 75.04*
(5a) 0.100+0.003 81.23**
(5b) 0.134+0.009 74.85"
(5¢) 0.200+0.033 62.47"
(5d) 0.400+0.040 24.95%*
(5e) 0.333+0.021 37.52%*
(5f) 0.300+0.019 43.71**
(59) 0.113+0.004 74.85"
(5h) 0.230+0.021 56.28*"

Values expressed as Mean+SEM, n= 6 in each group, *P<0.05
compared with indomethacin, 'P<0.05 compared with control.

TABLE 3: Antibacterial screening resultsof thecompounds
(Sa-h)

Antibacterial activity zone inhibition
Salmonella

Comp.

E.coil  B.cirroflagellosus .
typhi
(5a9) ++ ++ +
(5b) +++ +++ ++
(5¢) +++ ++ +++
(5d) ++ + +
(5¢) ++ ++ +
(5f) + + +
(59) +++ +++ +++
(5h) +++ ++ +

+ = weakly active (12-16mm), ++ = moderately active (17-21mm),
+++ = highly active (22-30mm).

TABLE 4: Antifungal screening resultsof the compounds
(52-h)

Antifungal activity

comp. A.niger R.bataticola Penicillium

5a -ve +ve -ve

5b -ve +ve -ve

5¢c -ve -ve -ve

5d +ve -ve +ve

5e +ve -ve -ve

5f +ve -ve +ve

59 -ve -ve -ve

5h -ve -ve +ve
Griseofulvin  -ve -ve -ve
control - +ve +ve +ve

EXPERIMENTAL

Mélting points(m.p.) weredetermined in open cap-
illary tube and are uncorrected. IR spectrawere re-
corded using aPerkin-Elmer 1600FT spectrometer at
aca. 5-15% solutionin DMSO-d, or CDCI, (TMSas
internal standard) GCM S was recorded on Perkin-
Elmer clarus 500 mass spectrometer. Thinlayer chro-
matography (TLC) wasperformed onsilicagel G for
TLC (Merck) and spotswerevisuaized by iodineva

—= Pyl Peper

porsor by irradiation with ultraviolet lights (254nm).
Physical constants and spectral characterization data
of all thecompounds reported in this paper are sum-
marizedinTABLE 1.

General procedurefor the preparation of 1 sopro-
pyl aniline(1a)

A mixture of aniline (0.161mmol) and acetone
(0.161mmol) wastaken into three necked round bot-
tomflask in that NaBH,CN (0.322mmol) in 25ml of
methanol was added under continuousstirring. When
thestarting materid disgppeared dmost completely (af-
ter 1hr, checked by TLC), the reaction mixture was
quenched with 10% HCI and neutraized with thebase
and thereaction product was extracted with ethyl ac-
etate (25ml). Theethyl acetate extract waswashed with
brine and dried over Na,SO, and concentrated under
vaccumeto obtained pure product.

Other compounds (1b-h) wasprepared thesimilar

waly using variousanilines. Characterization dataare
presented in TABLE 1.
Compound (1a): Yield 93%, m.p. low mdting, (Andl.
Calcd for CH,N: C, 79.95; H, 9.69; N, 10.36.
Found, C, 79.93; H, 9.68; N, 10.35%), *H NMR:
1.22-1.28(d, 6H, 2CH,), 3.52-3.64(m, 1H, -CH),
6.23-7.52(m, 5H, Ar-H).

General procedurefor theprepar ation of 2-(N-iso-
propyl- N-phenylamino)-1-(4-flourophenyl)
ethanone(2a)

4-fluorophenacyl chloride (0.088mmol) wasdis-
solvedin 100ml of DMFinwhichisopropyl aniline(1a)
(0.148mmol) was added with continious stirring. Re-
action mixturewasreflux for 6hrs. at 105°C. After cool-
ing to room temp., the reaction mixture was treated
with water to obtained crude product. The solid ob-
tained wasfiltered, washed withwater and crystalized
fromisopropanol.

Other compounds (2b-h) wasprepared thesimilar
way using (1b-h) and 4-fluorophenacyl chloride. Char-
acterization dataare presented in TABLE 1.
Compound 2a: Yidd 35%, m.p.80-82°C, (And. Cacd
for C_H,,FNO: C, 75.25; H, 6.69; N, 5.16. Found,
C, 75.23; H, 6.68; N, 5.15%), *H NMR: 1.17-1.23(d,
6H, 2CH,), 3.56-3.59(septet, 1H, -CH), 4.65(s, 2H,
N-CH,), 6.70-7.22(m, 4H, Ar-H), 7.31-7.50(m, 4H,
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Ar-H of Flouro benzene).

General procedure for the preparation of 3-(4-
flour ophenyl)-1-isopropyl indole(3a)

Toasolution of (2a) (0.044mmol) inisopropanol
(100ml) was added ZnCl, (0.335mmoal) and it wasre-
fluxed for 5hrs. After cooling to 10°C, thereaction mix-
turewastreated with dil. HCI followed by 200ml of
DCM. TheDCM layer was separated and washed with
brine. The organic phase were dried over anhydrous
sodium sulfate, filtered and evaporated under reduced
pressureto obtained (3a).

Other compounds (3b-h) wasprepared thesimilar
waly using (2b-h). Characterization dataare presented
inTABLE 1.

Compound 3a: Yidd 60%, m.p.94-95°C, (And. Cacd
for C_H,FN: C, 80.60; H, 6.37; N, 5.53. Found, C,
80.61; H, 6.36; N, 5.54%), 'H NMR: 1.50(d, 6H,
2CH,), 4.70(septet, 1H,

-CH), 7.51(s, 1H, Ar-H of indole), 7.46-7.52(m, 2H,
Ar-H of indole), 7.35-7.42(m, 2H, Ar-H of indole),
7.01-7.15(m, 4H, Ar-H of Flouro benzene).

General procedurefor thepreparation of 3-[3-(4-
flour ophenyl)-1-isopropyl indole-2-yl] acrylal
dehyde (4a)

A mixtureof POCI, (0.0403mmol) and acetonitrile
(15ml) was cooled to -10°C, to thisacrolein (0.0308
mmol) in 10ml of acetonitrilewasadded dowly. Then
thereaction mixturewas brought to roomtemp and 3a
(0.0237mmol) in 10ml of acetonitrilewasadded with
continious stirring. Reaction mixturewas heated upto
70°Cfor 1hr. After cooling it wasquenched with dis-
tilled water followed by 100ml of DCM. Theextracted
layer was separated and concentrated to obtained solid
product which was again extracted with toluene and
charged with silicato obtained slurry. The obtained
durry washeated upto 45°C and filtered, washed with
toluene. Thetoluenelayer dried over Na,SO, and con-
centrated to obtained pure products (4a).

Other compounds (4b-h) wasprepared thesimilar
way using (3b-h) and acrolein. Characterization data
arepresentedinTABLE 1
Compound 4a: Yield 93%, m.p.122-124°C, (Andl.
Calcd for C,H,,FNO: C, 78.15; H, 5.90; N, 4.56.
Found, C, 78.13; H, 5.98; N, 4.55%), 'H NMR:
1.60(d, 6H, 2CH,), 5.03(septet, 1H, -CH), 6.01-6.10

@Wu'c CHEMISTRY co—

(dd, 1H, etylene attached to aldehyde), 7.68-7.70(d,
1H, etylene attached to benzeneindol€), 9.40-9.48(d,
1H, adehydic proton), 7.49-7.56(m, 2H, Ar-H of in-
dole), 7.40-7.44(m, 2H, Ar-H of indole), 7.00-7.20(m,
4H, Ar-H of Flouro benzene).

General procedurefor thepreparation of 6-fluoro-
3-[3-(4-fluor ophenyl)-1-isoproplyl indol-2-yl) allyl]
piperidine-4-benzisoxazole (5a)

To asolution of (4a) (0.019mmol) in methanol
(100ml) was taken in round bottom flask in this 6-
fluoro-3-(pi peridine-4-yl) benzisoxazole (0.0195mmol)
was added with continiousstirring. Thereaction mix-
ture was cooled to 10°C and sodium borohydride
(0.078mmol) wasaddedinlot, after completeaddition
reaction mixturewas brought to roomtemp. and stirred
for 5hrs., then the reaction mixturewas quenched with
10% HCI and neutralized with base. It was extracted
with ethyl acetate, the extracted layer waswashed with
brine and dried over Na,SO, and concentrated under
vaccumeto obtain thetitled product (5a).

Other compounds (5b-h) wasprepared thesimilar

way using (4b-h) and 6-fluoro-3-(piperidine-4-yl)
benzisoxazole. Characterization dataare presentedin
TABLE 1.
Compound 5a: Yield 80%, m.p.142-145°C, (Anal.
Calcdfor C_H,FN.O,: C,73.13; H, 5.56; N, 7.99.
Found, C, 73.14; H, 5.55; N, 7.98%), *H NMR: 1.66-
1.68(d, 6H, 2CH,), 2.04-2.18(m, 6H, piperidinering),
2.96-2.99(d, 2H, piperidinering), 3.05-3.11(m, 1H,
piperidine ring), 3.18-3.19(d, 2H, methine), 4.84-
4.87(m, 1H, methine), 5.80-5.88(m, 1H, etylene), 6.57-
6.61(d, 1H, etylene), 7.03-7.13(m, 4H, benzene), 7.17-
7.23(t, 1H, benzene), 7.25-7.27(d, 1H, benzene), 7.38-
7.43(m, 2H, indole), 7.50-7.56(t, 2H, indole), 7.69-
7.73(m,1H, benzene).
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