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ABSTRACT

A novel series of conformationally rigidized-dubstituted-3-aminoalkoxy indoles (tetracyclic
derivatives) were designed and synthesized usingniolecular Heck cyclization in presence of
tetrakis triphenyl phosphine palladium (0) cataly$he compounds were characterized with
spectral data and were tested for human 5-8ceptor binding affinities. All the compounds
showed moderate binding affinities towards humadilg+eceptor.

Keywords: 5-HTg receptor, binding affinities, CNS research, Alzher’s disease.

INTRODUCTION

The 5-HTs receptor (5-HIR) is cloned member of the serotonin receptor famivhich
comprises currently a total of 14 distinct receptanth a variety of different functions and
diverse localization patterns. It is positively ptad to adenylate cyclase and rather unique in its
structure, exhibiting only 30-40% sequence homolegysus all the other serotonin receptor
subtypes. High levels of 5-HR were found in the olfactory tubercle, striatumgntal cortex
and hippocampus with almost no localization in gexiphery [1-7]. This makes 5-HR a
promising target in the area of CNS research.

Ligands for the 5-HJR may be useful in the treatment of CNS disordach @1s schizophrenia,
depression, Alzheimer’s disease (AD) [8-12] andamelic disorders like obesity. Up to date,
there have been various 5-§RI antagonists developed, among which few compounaie
entered into clinical trials lik&B-742457andSUVN-502for cognition,PRX-07034for obesity
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and LY-483518 (SGS-518)or schizophrenia are in advanced stages of dinstudies. The
clinical study data for all these compounds areriegl in literature [13-16].

MATERIALS AND METHODS

Infra red spectra were recorded on KBr disc andoiid state using Perkin-Elmer model 1600
FT-IR spectrophotometer (Perkin-Elmer, Norwalk, GISA). Electronspray ionization mass
spectra were recorded on a API 4000 triple quadeuptstrument (MDSSCIEX, Concord,
Ontario, Canada)H-NMR spectra were obtained on a Bruker proton Nigjfectrometer
(Fallanden, Switzerland) at 400MHz. Deuterated eetgy were used as solvents and were
commercially procured. Tetramethylsilane (TMS) we®d as an internal standard. Chemical
shift values are expressed in parts per mill®rafid coupling constants are expressed in Hz. All
the reagents and chemicals used were of ‘reagadegr

Design of ligands:Glennonet.al. first discoveredVS-245 (1) [17, 18] as most potent 5-HT
receptor antagonist. Based upon this lead struceamdier we have designed and synthesized a
novel series ofN;-substituted-3-aminoalkoxy indole as potential 5s#8ceptor ligandl [19].
Based upon our earlier reported conformationallyidized compounds [20-23], we have
designed a novel series of conformationally rigedilN;-substituted-3-aminoalkoxy indol¢d
(tetracyclic derivatives) (Figure-1). Tremmpounds-Il were intramolecularly cyclized through
C-2 position of indole using Heck reaction [24-86pbtain the targetecbmpounds-Ill.
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Figure 1: Design of ligands.

General procedure for the synthesis of 2a-c:

The intermediatela-c (1 mmole) was added to a stirring mixture of psit@® carbonate (2
mmole) and dry acetonitrile (8-10 volumes). Heaterlreaction mass at 75-80 for 40-45 min.
Cooled the mass to 4C and added 1-bromo-2-chloro ethane (2.5 mmole)farher heated to
75-80°C and stirred for 5 hr. After completion of the ¢tan (based on TLC observations),
cooled the mass to RT and slowly quenched overogpiate quantities of crushed ice. The mass
was extracted into excess volumes of ethyl acefdte. organic layer was washed with brine
solution, dried over anhydrous sodium sulfate amtcentrated under reduced pressure to obtain
technical product, which was purified by flash eoluchromatography using ethyl acetate and
n-Hexane (1:1) as an eluent to obtain pure interatesPa-c
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5-Chloro-3-(2-chloroethoxy)-1-acetyl1H-indole (2a; Ri=5-Cl).

Yield: 60 %; Melting range: 124.3 — 126°6; IR (KBr, cni®): 1694 (C=0);'H-NMR (DMSO-
ds): 2.57 (s, 3H, CO8y3), 4.01 — 4.03 (t, 2H, B.Cl), 4.34 — 4.36 (t, 2H, B,0), 7.37 — 7.51 (m,
2H, Ar-H), 7.56 (s, 1H, Ar-H), 8.30 — 8.32 (d, 1A-H); MS: 273.3 (M+1).

6-Chloro-3-(2-chloroethoxy)-1-acetyl1H-indole (2b; R;=6-Cl).

Yield: 65 %; Syrupy mass; IR (CHgIlcmi'): 1698 (C=0):"H-NMR (DMSO-dg): 2.55 (s, 3H,
COCH3), 4.00 — 4.03 (t, 2H, B,Cl), 4.33 — 4.36 (t, 2H, B,0), 7.49 — 7.55 (m, 2H, Ar-H), 7.64
—7.65 (m, 1H, Ar-H), 8.25 — 8.27 (d, 1H, Ar-H); M373.2 (M+1).

5-Methoxy-3-(2-chloroethoxy)-1-acetyllH-indole (2c; Ri=5-OMe).

Yield: 60 %: Syrupy mass; IR (CH&lcrmi?): 1704 (C=0):"H-NMR (DMSO-dg): 2.57 (s, 3H, -
COCH3), 3.83 (s, 3H, -0O83), 3.99 — 4.02 (t, 2H, B,Cl), 4.31 — 4.33 (t, 2H, B,0), 7.02 —
7.35 (m, 2H, Ar-H), 7.46 (s, 1H, Ar-H), 8.15 — 8.0 1H, Ar-H); MS: 268.3 (M+1).

General procedure for the synthesis of 3a-c:

A solution of 2a-c (1 mmole) in methanol (5 volumes) was added tmlatisn of sodium
hydroxide (2 mmole) in water (5 volumes) underisgyr The reaction mass was heated at 60 —
65 °C for 2 hr. After completion of the reaction (bassggon TLC observations), cooled the
reaction mass to 25 — 3C€ and distilled off solvent under reduced pressidded water (10
volumes) to the mass and extracted the productappoopriate volumes of ethyl acetate. The
combined ethyl acetate layers were washed withebswlution, dried over anhydrous sodium
sulfate and concentrated under reduced pressuwbtain products as oily masses. The product
was purified by flash column chromatography ovécaigel using ethyl acetate and n-Hexane
(1:1) to obtain the desired intermediaBasc

5-Chloro-3-(2-chloroethoxy)}1H-indole (3a; Ri=5-Cl).

Yield: 60 %; Syrupy mass; IR (KBr, ¢hr 1466, 3440 (-NH)*H-NMR (DMSO-ds): 3.92 — 3.95
(t, 2H, CH,CI), 4.20 — 4.23 (t, 2H, B,0), 7.04 — 7.10 (m, 2H, Ar-H), 7.7.29 — 7.39 (d,, ¥-
H), 7.44 (d, 1H, Ar-H), 10.8 (s, 1H, -NH); MS: 228230.2 (M-1).

6-Chloro-3-(2-chloroethoxy)}1H-indole (3b; Ri=6-Cl).

Yield: 70 %; Syrupy mass; IR (CHg&lcm?): 1275, 1463, 3435H-NMR (DMSO-dg): 3.92 —
3.95 (t, 2H, ®,Cl), 4.20 — 4.23 (t, 2H, B,0), 7.08 (d, 1H, Ar-H), 7.14 — 7.16 (dd, 1H, Ar-H),
7.25—7.27 (d, 1H, Ar-H), 7.58 (d, 1H, Ar-H), 1B.%, 1H, -NH); MS: 228.2, 230.1 (M-1).

5-Methoxy-3-(2-chloroethoxy}1H-indole (3c; R1:5-OMe2.
Yield: 75 %; Syrupy mass; IR (CHEIcm™): 3440 (CO);"H-NMR (DMSO-dg): 3.81 (s, 3H, -
OCH3), 3.98 — 4.01 (t, 2H, B.CI), 4.22 — 4.25 (t, 2H, B,0), 7.10 — 7.35 (m, 2H, Ar-H), 7.42 —
7.59 (m, 3H, Ar-H), 10.8 (s, 1H, -NH); MS: 224 (V-1

General procedure for the synthesis of 4a-c:

Added a solution of3a-c (1 mmole) in N,N-dimethyl formamide (4 volumes) #&ostirring
solution of potassium carbonate (4 mmoles), N,Nedil formamide (4 volumes) and N,N-
dimethylamine hydrochloride (2.5 mmoles). Heateslraction mass to 100 - 1%D and stirred
for 6 hr. After completion of the reaction (TLC @bgations), cooled the reaction mass to 25 —
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30°C Added water (10 volumes) to the mass and exttabie product into appropriate volumes
of ethyl acetate. The combined ethyl acetate layen® washed with brine solution, dried over
anhydrous sodium sulfate and concentrated undercegddpressure to obtain products, which
were purified by flash column chromatography owéica gel using 1% triethylamine : ethyl
acetate : Hexane to obtain the pure intermedédes

5-Chloro-3-(2-dimethylaminoethoxy)}1H-indole (4a; Ri=5-Cl).
Yield: 50%; Melting range:103 — 108.%; IR (KBr, cm'): 3153 (-NH), 1459;'H-NMR
(CDCL/TMS): 2.37 (s, 6H, NMg, 2.76 — 2.79 (t, 2H, NB,), 4.08 — 4.11 (t, 2H, Od,), 6.72 —
7.62 (m, 5H, Ar-H & NH); MS: 239.1 (M+1); HPLC ptyi 99 %;

6-Chloro-3-(2-dimethylaminoethoxy)}1H-indole (4b; R;=6-Cl).

Yield: 55%; Syrupy masdR (KBr, cm®): 3430 (-NH);'H-NMR (CDCL/TMS): 2.36 (s, 6H,
NMey), 2.76 — 2.78 (t, 2H, NB,), 4.07 — 4.10 (t, 2H, O,), 6.70 — 6.71 (d, 1H, J = 2.3 Hz, Ar-
H), 6.94 — 6.96 (dd, 1H, J = 1.64, 8.46 Hz, Ar-FR8 (d, 1H, J = 1.51 Hz, Ar-H), 7.50 — 7.52
(d, 1H, J = 8.45 Hz, Ar-H), 9.48 (s, 1H, Ar-H); M339.3 (M+1); HPLC purity = 98.02 %.

5-Methoxy-3-(2-dimethylaminoethoxy}1H-indole (4c; Ri=5-OMe).

Yield: 65 %; Syrupy mass; IR (KBr, ¢ht 1239, 3119 (-NH)*H-NMR (CDCL/TMS): 2.37 (s,
6H, NMe,), 2.78 — 2.81 (t, 2H, N&,), 3.84 (s, 3H, O83), 4.09 — 4.12 (t, 2H, O&,), 6.69 —
7.17 (m, 4H, Ar-H), 7.48 (s, 1H, -NH); MS: 235.2 {#); HPLC purity: 95.47 %.

General procedure for the synthesis of 6a-f:

Sodium hydride (50% on mineral oil, 1.5 mmole) vaasled to a solution efa-c (1 mmole) in
N,N-dimethyl formamide (10 volumes) and stirred teaction mass at 25-3Q for 1 hr, under
nitrogen atmosphere. A solution of correspondingrimediate5a & 5b (1 mmole) in N, N-
dimethyl formamide (1 volume) was added to the temcmass over 5-10 min and stirred the
reaction mass at 25 — 3G for 1 hr. After completion of the raction (TLC sdvations), added
water (10 volumes) and extracted the product wiprapriate volumes of ethyl acetate. The
organic layer was washed with brine solution, dri¢er anhydrous sodium sulfate and
concentrated under reduced pressure to obtain groddnich was purified by flash column
chromatography using 0.5 % triethylamine in etlodtate to obtain compoun@a-f.

(Note: The substituted intermedida-b were commercially procured from Aldrich).

5-Chloro-1-(2’-bromobenzoyl)-3-(2-dimethylaminoethay)-1H-indole (6a; R=5-Cl, X=CO).
Yield: 65%; Syrupy mass; IR spectra (CHGIn"): 1687 (C=0);H-NMR (CDCL/TMS): 2.36
(s, 6H, NMe), 2.75 — 2.79 (t, 2H, N&,), 4.00 — 4.03 (t, 2H, OCHi 6.10 (s, 1H, Ar-H), 7.30 —
7.80 (m, 6H, Ar-H), 8.49 (s, 1H, Ar-H); MS: 421423.2 (M+1).

6-Chloro-1-(2’-bromobenzoyl)-3-(2-dimethylaminoethay)-1H-indole (6b; Rj=6-CI, X=CO).
Yield: 75%; Syrupy masdR (CHCk, cmi®): 1671 (C=0);'H-NMR (CDCKL/TMS): 2.31 (s, 6H,
NMey), 2.71 — 2.77 (t, 2H, NCHl, 3.98 (t, 2H, OCH), 6.22 (s, 1H, Ar-H), 7.25 — 7.77 (m, 6H,
Ar-H), 8.55 (s, 1H, Ar-H); MS: 421.1, 423.1 (M+HPLC purity: 99 %.
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5-Methoxy-1-(2’-bromobenzoyl)-3-(2-dimethylaminoetloxy)-1H-indole  (6¢c; R;=5-OMe,
X=CO):

Yield: 50%; Syrupy mass; IR (CHElcm?): 1678 (C=0);'H-NMR (CDCKL/TMS): 2.33 (s, 6H,
NMe,), 2.73 — 2.79 (bs, 2H, N4), 3.87 (s, 3H, OH3), 4.09 — 4.13 (bs, 2H, GG), 6.17 —
8.50 (m, 8H, Ar-H); MS: 417.1, 419.1 (M+1); HPLCrjiy: 95.38 %.

5-Chloro-1-(2’-bromobenzyl)-3-(2-dimethylaminoethoy)-1H-indole (6d; R;=5-ClI, X=CHy,).
Yield: 50%; Syrupy mass; IR (CHglcni'): 1286, 1473, 156GH-NMR (CDCL/TMS): 2.36 (s,
6H, NMey), 2.76 — 2.78 (t, 2H, B,N), 4.07 — 4.09 (t, 2H, O&,), 5.25 (s, 2HN;-benzylic),
6.49 — 6.51 (m, 1H, Ar-H), 6.65 (s, 1H, Ar-H), 7.067.14 (m, 4H, Ar-H), 7.57 — 7.59 (m, 1H,
Ar-H), 7.65 — 7.66 (d, 1H, J = 1.6 Hz, Ar-H); M094, 411.4 (M+1); HPLC purity: 98.06 %.

6-Chloro-1-(2’-bromobenzyl)-3-(2-dimethylaminoethoy)-1H-indole (6e; R=6-Cl, X=CHy).
Yield: 65%; Syrupy mass; IR (CHglcmi'): 1324, 1467 H-NMR (CDCL/TMS): 2.36 (s, 6H,
NMey), 2.74 — 2.80 (t, 2H, NB,), 4.02 — 4.08 (t, 2H, O&,), 5.22 (s, 2HN;-benzylic), 6.49 —
6.54 (m, 1H, Ar-H), 6.59 (s, 1H, Ar-H), 7.00 — 7.0%d, 1H, Ar-H), 7.11 — 7.16 (m, 3H, Ar-H),
7.57 — 7.61 (m, 2H, Ar-H); HPLC purity: 98.20 %.

5-Methoxy-1-(2’-bromobenzyl)-3-(2-dimethylaminoethay)-1H-indole  (6f; R;=5-OMe,
X=CH)).

Yield: 75%; Syrupy mass; IR (CHglcmi'): 1235, 1494H-NMR (CDCL/TMS): 2.37 (s, 6H,
NMe), 2.77 — 2.80 (t, 2H, B,N), 3.85 (s, 3H, OH3), 4.08 — 4.13 (t, 2H, O&,), 5.24 (s, 2H,
N;-benzylic), 6.49 — 7.58 (m, 8H, Ar-H); MS: 403, 405M+1); HPLC purity: 96.09 %.

General procedure for the synthesis of targeted copounds 7a-f:

Dry potassium acetate (2 mmoles) and tetrakis enghphosphine palladium (0) catalyst (0.05
mmole) was added to a stirred solution of interratdba-f (1 mmole) and N,N-dimethyl
acetamide (DMA, 5 volumes) under nitrogen atmosphEne reaction mass was heated to 115 —
120°C and stirred for 3 hr. After completion (TLC) a&faction, mass was cooled to 25 —°G0
Added water and extracted the product into appabpwolumes of ethyl acetate. The combined
organic layers were concentrated under reducedymeso obtain gummy masses. These were
purified by flash chromatography over silica gehgsl % methanol in chloroform to obtain the
pure product3a-f.

2-Chloro-10-(2-N,N-dimethylamino ethoxy)-4b-aza indno [2,1-a]indene-5-ong7a, R=2-
Cl, X=CO).

Yield: 30%; Thick syrupy mass; IR (KBr, ¢t 1686 (C=0);"H-NMR (CDCL/TMS): 2.35 (s,
6H, MeN-), 2.75 — 2.78 (t, 2H, N&,), 4.01 — 4.03 (2H, t; -OB,), 7.20 — 7.80 (m, 6H, Ar-H),
8.45 (s, 1H, Ar-H); MS: 341.4 (M+1); HPLC purity7 3 %.

3-Chloro-10-(2-N,N-dimethylamino ethoxy)-4b-aza indno [2,1-alindene-5-ong7b, R;=3-
Cl, X=CO):

Yield: 40%; Thick syrupy mass; IR (CH&lcrm): 1678 (C=0):'H-NMR (CDCL/TMS): 2.24
(s, 6H, MeN), 2.66 — 2.69 (t, 2H, B2N), 4.40 — 4.43 (t, 2H, -0O&,), 7.36 — 7.38 (dd, 1H, J =
1.61, 8.22 Hz; Ar-H), 7.61 — 7.65 (m, 1H, Ar-H)69.(d, 1H, J = 1.51 Hz, Ar-H), 7.85 — 7.89
(m, 2H, Ar-H), 8.01 — 8.02 (d, 1H, Ar-H), 8.16 —18.(d, 1H, Ar-H); *C-NMR (CDCl},
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400MHz): 45.83, 57.87, 68.93, 106.30, 116.84, 1P, 126.6, 128.7, 131, 133, 134, 143, 162;
MS: 341.1 (M+1).

2-Methoxy-10-(2-N,N-dimethylamino ethoxy)-4b-aza ideno [2,1-a]indene-5-on€7c, R=2-
OMe, X=CO).

Yield: 25%; Thick syrupy mass; IR (KBr, ¢ 1678 (C=0);'H-NMR (CDCL/TMS): 2.24 (s,
6H, MeN), 2.64 — 2.67 (t, 2H, B,NMe,), 3.83 (s, 3H, O83), 4.37 — 4.40 (t, 2H, -0O&,), 7.03

— 7.06 (dd, 1H, J = 1.80, 8.10 Hz, Ar-H), 7.26 277(d, 1H, J = 2.0 Hz, Ar-H), 7.52 — 7.61 (m,
2H, Ar-H), 7.82 — 7.86 (m, 1H, Ar-H), 8.00 — 8.02 (LH, Ar-H), 8.11 — 8.12 (d, 1H, Ar-H); MS:
337.5 (M+1).

2-((2-Chloro-6H-isoindolo[2,1-a]indol-11-yl)oxy)-NN-dimethylethanamine (7d; R=2-Cl,
X:CHz):

Yield: 35%; Syrupy mass: IR (CHglcni®): 1216, 1473, 3019H-NMR (CDCL/TMS): 2.22 (s,
6H, NMey), 2.65 — 2.68 (t, 2H, B2N), 4.01 — 4.04 (t, 2H, B,0), 5.22 (2H, sN;-benzylic),
6.49 — 6.52 (m, 1H, Ar-H), 7.11 — 7.14 (m, 1H, A);HM.20 — 7.24 (m, 2H, Ar-H), 7.35 - 7.37 (d,
1H, J = 8.80 Hz, Ar-H), 7.47 (d, 1H, J = 1.91 Hz;H4), 7.64 — 7.66 (d, 1H, J = 1.28 Hz, Ar-H);
MS: 327.2 (M+1); HPLC purity: 91 %.

2-((3-Chloro-6H-isoindolo[2,1-a]indol-11-yl)oxy)-NN-dimethylethanamine (7e, R=3-Cl,
X=CH)).

Yield: 25%; Syrupy mass; IR (KBr, ¢it 1320, 1469 H-NMR (CDCL/TMS): 2.22 (s, 6H,
NMe), 2.64 — 2.67 (t, 2H, NB), 4.00 — 4.03 (t, 2H, O&,), 5.36 (s, 2HN;-benzylic), 6.51 (d,
1H), 6.97 — 7.06 (m, 1H, Ar-H), 7.22 — 7.25 (m, 2k;H), 7.47 — 7.50 (m, 2H, Ar-H), 7.67 (m,
1H, Ar-H); MS: 327.5 (M+1); HPLC purity: 94.86 %;

2-((2-Methoxy-6H-isoindolo[2,1-a]indol-11-yl)oxy)-NN-dimethylethanamine  (7f, R=5-
OMe, X=CHy).

Yield: 30%; Syrupy mass; IR (CH&lcnmi'): 1235, 1494 H-NMR (CDCL/TMS): 2.37 (s, 6H,
NMep), 2.77 — 2.80 (t, 2H, NB), 3.85 (s, 3H, OH3), 4.08 — 4.13 (t, 2H, Od,), 5.24 (s, 2H,
Ni-benzylic), 6.49 — 6.52 (m, 1H, Ar-H), 6.81 — 6.@#l, 1H, J = 2.48, 8.88 Hz, Ar-H), 7.04 —
7.06 (d, 1H, J = 8.96 Hz; Ar-H), 7.10 — 7.12 (m,, 2t-H), 7.56 — 7.58 (m, 1H, Ar-H); MS:
323.5.

RESULTS AND DISCUSSION

The required starting material substituted 1-agatpixyls 1a-c were synthesized from reported
methods [27, 28]. The synthesis of targeted comgeura-c was carried out through
intermediatef2a-c to 6a-c (scheme-1) The intermediate$a-c were earlier tested for affinity
towards 5-HT receptor. To understand the role of structuraildiegtions in those molecules, we
have further designed and synthesized a novelssefietracyclic compounds. We have made an
attempt to form C-C bond using palladium catalymgthmolecular Heck reaction between C-2
of indole and the carbon ortho to benzoyl or bermzglup on the benzene riggcheme-1) The
compounds were tested fiorvitro radioligand binding assay and results are disclisse
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Intermediatela was reacted with commercially available 1-bromoklro ethane in presence
of potassium carbonate and acetonitrile as a sbiVdre desired product was purified by flash
column chromatography and well characterized. Theas presence of C=0 stretching peak at
1694 cnmi. The PMR (400 MHz/DMSQls) showed the expected signalsda®.57 (s, 3HNz-
COCH3), 4.01 — 4.03 (t, 2H, -B.Cl), 4.34 — 4.36 (t, 2H, -B,0), 7.37 — 7.51 (m, 2H, Ar-H),
7.56 (s, 1H, Ar-H), 8.30 — 8.32 (d, 1H, Ar-H). Fuet, presence of (M+1) peak at 273.3 amu in
ESI-MS confirmed the formation of desired internaei5-Chloro-3-(2-chloroethoxy)-1-acetyl
1H-indole (2a; Ry;=5-Cl).

Intermediate2a was reacted with sodium hydroxide in presence atewand methanol under
heating conditions. The isolated product was pedifoy flash column chromatography and
characterized. There C=0 stretching peak was desapd and new —NH stretching peak was
observed at 3440 ¢t The PMR (400 MHz/DMSQ@}s) showed the expected signal>a.92 —
3.95 (t, 2H, ®.Cl), 4.20 — 4.23 (t, 2H, B,0), 7.04 — 7.10 (m, 2H, Ar-H), 7.7.29 - 7.39 (d,, 1H
Ar-H), 7.44 (d, 1H, Ar-H), 10.8 (s, 1H, -NH). Fueh presence of (M-1) peak at 228.2 amu in
ESI-MS confirmed the formation of desired internagdi5-Chloro-3-(2-chloroethoxy)H-indole
(3a; Ri=5-Cl).

Intermediate3a was further reacted with N,N-dimethylamine hydidocide (MeNH.HCI) in
presence of potassium carbonate as base and N &thdiniormamide (DMF) as a solvent. The
reaction was generally carried out at higher teampees. The isolated product was purified by
flash column chromatography and characterized. ers presence of —NH peak at 3153'cm
in IR spectrum. The PMR (400 MHz/DMS®)} showed the expected signalsda?.37 (s, 6H,
NMey), 2.76 — 2.79 (t, 2H, B2NMe,), 4.08 — 4.11 (t, 2H, B,0), 6.72 — 7.62 (m, 5H, Ar-H and
NH); further, presence of (M+1) at 239.1 in ESI-MSdpum confirmed the formation of
desired intermediat®-Chloro-3-(2-dimethylaminoethoxy)1H-indole (4a; Ri=5-Cl).

Intermediate4a was reacted with commercially available 2’-bromenipoyl chloride5a in
presence of base like sodium hydride and DMF advest. The desired product was purified by
column chromatography and characterized. Therepresence of C=0 stretching frequency at
1687 cni. The proton NMR (400 MHz/DMS®s) showed signals &2.36 (s, 6H, NMg), 2.75
—2.79 (t, 2H, NEl,), 4.00 — 4.03 (t, 2H, O@), 6.10 (s, 1H, Ar-H), 7.30 — 7.80 (m, 6H, Ar-H),
8.49 (s, 1H, Ar-H). Further, presence of charastieriM+1) peak at 421.2 and 423.2 amu (due
to bromine isotopes) in ESI-MS confirmed the forioatof desired product 5-chloro-1-(2’-
bromobenzoyl)-3-(2-dimethyl amino ethoxyH-indole 6a, (R=5-CI).

Using similar conditions another intermedigdd was prepared byeacting corresponding
intermediated4a with commercially available 2’-bromobenzyl chlciib in presence of strong
base like sodium hydride and DMF as solvent. Tloelpet was isolated and fully characterized.
The PMR (TMS/CD(, 400 MHz) analysis showed peakd&.36 (s, 6H, -NMg), 2.76 — 2.78

(t, 2H, GH2NMey), 4.07 — 4.09 (t, 2H, -B,0), 5.25 (s, 2HN;-benzylic), 6.49 — 6.51 (m, 1H,
Ar-H), 6.65 (s, 1H, Ar-H), 7.06 — 7.14 (m, 4H, AnH.57 — 7.59 (m, 1H, Ar-H), 7.65 — 7.66 (d,
1H, J = 1.6 Hz, Ar-H). Further, the (M+1) peaks &ebserved at 403 and 405.4 amu in ESI-MS
analysis, confirming the formation of desired prodib-Chloro-1-(2’-bromobenzyl)-3-(2-
dimethyl amino ethoxylH-indole (6d; R;=5-Cl, X=CH,).

336
www.scholarsresearchlibrary.com



Anil K. Shinde et al Der Pharma Chemica, 2011, 3 (3):330-340

Scheme-1
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Compound6a (R=5-Cl, X=CO) was cyclized in presence of catalytic amount ofates
triphenyl phosphino palladium (0) i.e. Pd(BR(0) and potassium acetate bé&seheme-1) The
reaction was generally carried out in high boilszdvents like N, N-dimethyl acetamide (DMA).
The product was purified by flash column chromaapdry and identified as 2-chloro-10-(2-N,N-
dimethylamino ethoxy)-4b-aza indeno [2,1-a]inderer® 7a (R;=5-Cl, X=CO). There was
presence of -CO stretching peak at 1&86R (KBr, cm‘) spectrum. The PMR (TMS/CDgI
400 MHz) analysis showed peaks at 2.35 (s, 6H, -NMe75 — 2.78 (t, 2H, -NM€H>), 4.01 —
4.03 (2H, t; -OCEly), 7.20 — 7.80 (m, 6H, Ar-H), 8.45 (s, 1H, Ar-H)urher the mass analysis
showed the (M+1) at 341.4, confirming the formatirdesired compound.

Smilarly, compoundéd (R;=5-Cl, X=CH,) was cyclized in presence of catalytic amount of
tetrakis triphenyl phosphino palladium (0) and getam acetate bagscheme-1) The product
was purified by flash column chromatography andidied as 2-((2-Chloro-6H-isoindolo[2,1-
ajindol-11-yl)oxy)-N,N-dimethylethanaminerd (R;=5-Cl, X=CH,). The PMR (TMS/CDG],
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400 MHz) analysis showed peaks at 2.22 (s, 6Me}, 2.65 — 2.68 (t, 2H, &,-N), 4.01 — 4.04

(t, 2H, CH,-0), 5.22 (2H, sN;-benzylic), 6.49 — 6.52 (m, 1H, Ar-H), 7.11 — 7(, 1H, Ar-H),
7.20 — 7.24 (m, 2H,m, Ar-H), 7.35 — 7.37 (d, 1H; 8.80 Hz, Ar-H), 7.47 (d, 1H, J = 1.91 Hz,
Ar-H), 7.64 — 7.66 (d, 1H, J = 1.28 Hz, Ar-H). Fuwet the mass analysis showed the (M+1) at
327.2, confirming the formatin of desired compound.

5-HTsR BINDING DATA (IN-VITRO)

Radioligand binding assay for human 5-H receptor:

Compounds were investigated by the reported proeef9]. Briefly, receptor source and
radioligand used were human recombinant expressedEK-293 cells and®H] LSD (60-80
Ci/mmol) respectively. The final ligand concentoativas 1.5 nM and non-specific determinant
was methiothepin mesylate (0OdM). The reference compound and positive controk wa
methiothepin mesylate. Reactions were carried m&®0i mM TRIS-HCI (pH 7.4) containing 10
mM MgCl,, 0.5 mM EDTA for 60 minutes at 37C. The reaction was terminated by rapid
vacuum filtration onto glass fiber filters. Raditigity trapped onto the filters was determined
and compared to control values in order to aseceday interactions of test compound(s) with
the cloned serotonin - 5-HTbinding site. The binding study was carried oulNatvascreen,
USA. [30].

Table-1: 5-HTg receptor binding affinities®

Comp. R X %Inhibition at 1 uM
7a 2-Cl CoO 68.21
7b 3-Cl CoO 60.66
7c 2-OMe CO 45.25
7d 2-Cl CH, 49.39
Te 3-Cl CH, 55.09
7f 2-OMe CH 35.89

%-HTs Receptor binding studies were carried out at Noress, USA.: Human recombinant / HEK293
cells; Radioligand:3H] LSD (60-80 Ci/mmol).

CONCLUSION

We have designed and synthesized a novel seriganédrmationally rigidized;-substituted-3-
aminoalkoxy indoles. These compounds were synteésising intramoleular Heck reaction in
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presence of tetrakis triphenyl phosphine pallad{@incatalyst. All the compounds were tested
for 5-HTsR binding affinities and were found to be modesataitive towards 5-HgR. Further
structural modifications to achieve the optimum BsR binding affinities are under progress.

Acknowledgements
The authors wish to acknowledge the support andoweagement given by the CEO,
Venkateswarlu Jasti throughout the research work.

REFERENCES

[1] F.G. Boess, I.L. MartinNeuropharmacologyl993 33, 275.

[2] D. Hoyer, D.E. Clark, J.R. Fozard, P.R. Hartig, GMRirtin, E.J Mylecharane, P.R. Saxena,
P.P. HumphreyPharmacol. Rey1994 46, 157.

[3] F.J. Monsma, Y. Shen, R.P. Ward, M.W. Hamblin, CSibley, Mol. Pharmacol, 1993 43,
320.

[4] M. Ruat, E. Traiffort, J.M. Arrang, L. Tardivel-Lamb, L. Diaz, L. Leurs, J.C.A. Schwartz,
Biochem. Biophys. Res. Commur®93 193, 268.

[5] R.P. Ward, M.W. Hamblin, J.E. Lachowicz, B.J. Hoéfinm, D.R. Sibley, D. Dorsa,
Neurosciencel995 64, 1105.

[6] C. Ge'rard, S. Mestikawy, C. Lebrand, J. Adrien, Rtiat, E. Traiffort, M. Hamon, M.P.
Martres,Synapsel996 23, 164.

[7] C. Ge'rard, M.P. Martres, K. Lefe'vre, M.C. MiquBl, Verge, L. Lanfumey, E. Doucet, M.
Hamon, S. MestikawyBrain Res.1997, 746, 207.

[8] M. Pullagurla, T. Bondareva, R. Young, R.A. GlenhBharmacol. Biochem.Beha2004
78, 263.

[9] Y. Minabe, Y. Shirayama, K. Hashimoto, C. Routleddel. Hagan, C. Ashbyynapsge
2004 52, 20.

[10] L.P. Lacroix, L.A. Dawson, J.J. Hagan, C.A. Heidl#e Synapse2004 51, 158.

[11]M.V. King, A.J. Sleight, M.L. Woolley, ILA. TophamC.A. Marsden, K.C. Fone,
Neuropharmacology2004 47, 195.

[12] M.L. Woolley, C.A. Marsden, A.J. Sleight, K.C. Forfésychopharmacology2003 170,
358.

[13] Zvartau-Hind. Abstract of papers, 11tht. Conf. Alzheimer’s. Dis. Relat. Diso2D08,
Chicago, US, Abstract 03-04-06.

[14] G. Mather-Edwardgt al. Abstract of papers, 11th Intonf. Alzheimer’s. Dis.Relat. Disor,
2008,Chicago, US, Abstract P4-341.

[15] M. Lesem, Abstract of papers, 11tt. Congr. Schizophr. Re€olorado Springs2007
(Abst).

[16] R. Nirogi, K. Ramasastri, A. Shinde, K. VishwottaM, Koteshwara, B. Gopinadh, J.
Pradeep, A. Renny, S.M. Mohmad, J. Venkdeheimer's and Demen009 5, P250.

[17]Y. Tsai, M. Dukat, A. Slassi, N. MacLean, L. Demshyn, J.E. Savage, B.L. Roth, S.
Hufesein, M. Lee, R.A. GlennoBjoorg. Med. Chem. Lef200Q 10, 2295.

[18] R.A. Glennon, M. Lee, J.B. Rangisetty, M. Dukatl.BRoth, J.E. Savage, A. McBride, L.
Rauser, L. Hufesien, D.K.H. Le&, Med. Chem200Q 43, 1011.

[19] R.V.S. Nirogi, A.V. Daulatabad, A.K. Shinde, K.Ras¥ry and P.K. Dubey, Accepted
manuscriptDer Pharma Chemic&011,vol. 3.

339
www.scholarsresearchlibrary.com



Anil K. Shinde et al Der Pharma Chemica, 2011, 3 (3):330-340

[20] R.V.S. Nirogi, K. Ramasastri, A.V. Daulatabad, Gar&hdhama, S. Mohammad, P.K.
Achanta, A.K. Shinde, P.K.Dubeyournal of Enzyme Inhibition and Medicinal Chenystr
2011, 26(3), 341.

[21] V.S.N. Ramakrishna, R.S. Kambhampati, V.S. Shirsatlasti, WO 2005/066182005
[22] V. Jasti, V.S.N. Ramakrishna, R.S. Kambhampati,. 8&tula, A. Veerareddy, V.S.V.V.
Rao, WO 2004/000842004

[23] V.S.N. Ramakrishna, R.S. Kambhampati, V.S. Shirsatlasti, WO 2005/005432005
[24] R.F. Heck, J.P. Noley Jd, Org. Chem1972 37, 2320.

[25] A. Meijere, F.E. MayerAngew. Chem. Int. Ed. Endl994 2379.

[26] J.T. Link,Org. Reactions 2002 60, 157.

[27] S.C. Conway, W.G. Gribbléjeterocycles199Q 30, 627.

[28] HCF Su and K. C. Tsod,Am.Chem.Soc196Q 82, 1187.

[29] F.J. Monsmat al, Mol Pharmacoal, 1993 43, 320.

[30] Assays performed at Novascreen Biosciences Corporddanover, Maryland, U.S.A.

340
www.scholarsresearchlibrary.com



