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ABSTRACT

An efficient synthesis of novel 2,3,4-trisubstituted 1,5-benzothiazepines
(4a-f) incorporating 1,3-benzodioxol nucleusisdescribed. Compound (4a-
f) was synthesized by the reaction of substituted diketones (3a-f) with 2-
aminothiophenol. Formation of compound (3a-f) was achived by the reac-
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tion of 4-methoxy benzene sulfonyl chloride (1) with substituted propane -
1-(1,3-benzodioxol-5-yl)-3-phenyl-1, 3-dione (2a-f). The structure of the
compounds has been established by elemental, IR, *H NMR, *C NMR and
Mass spectral analyses. © 2008 Trade Sciencelnc. - INDIA

INTRODUCTION

Development of new drugswith better activity is
awaysrequiredfor clinical tria. Some of themost ex-
citing and important advancementsin organic chemis-
try areoccurringin heterocyclic compounds. Theutility
of 1,5-benzothiazepinesand itsderivativesasmedica
ment iswell explored. A literature survey reveasthe
enhanced bioactivity of annulated benzothi azepines, such
asantimicrobia™?, antipsychotropic® antihyperten-
sive’, cardiovascular®™, antiasthemicd®, platel ate aggre-
gationinhibitor and Caantagonist!”. Theprotective ef-
fect of diltiazemagainst theischemiawasflow inde-
pendent®. Recently Ahmed et al.[*'% patented 1,5
benzothiazepine derivatives as potential anticancer
drugs. Thesuperiority of diltiazemover other conven-
tiona vasodilatorshasresultedinto discovery of other
useful compoundsin recent years.

Theresearch on the compounds containing sulfonyl
group have been afocusof attention for alongtimedue
tother divergfied biologicd activities. Sulfonesoccupy
auniquepositioninthedrugindustry with their antima:
laria™, bactericidd*? and antitubercular activity against
Mycobaacteriumtuberculosig*¥. Antimalarid activity
of Acedapson (sulfone) hasbeen studied against plas-
modiumberghii™. The sulfone Depsone (sulfone) is
well known antileprotic drug™*¥, The 1,3-benzodioxole
unitscan aso beidentified in someclinical antitumor
agentslike etoposide and teniposide*d. Several het-
erocycles containing adioxolanering has been shown
to possessantivira activities'. Ayapinisaheterocycle
containing dioxolane ring which shows antifungal ™4,
trypanomicida ™ and hemocoagul ant activities?.

The presence of methoxy groupsin phenyl ring lo-
cated at position-2in 1,5-benzothiazepine-4(5H)-one
inthepopular drug ““diltiazem” attracted the attention to
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synthesize 1,5-benzothiazepines having methoxy group
at position-4inthephenyl ring. Recently, Nigamet d [,
reported the synthesisof few derivativesof 2,4-disub-
dtituted 1,5- benzothi azepines. Relatively large number
of 1,5 benzothiazepinederivativeshaving various sub-
stituentsat position-2,3,4,5 have been reported in the
literature?>24, Thisresulted in aprocess of numerous
surprising discoveries and pers stent devel opment pur-
suitstook placefor along period of timebeforealead-
ing compoundwasfirst discovered and then established
asadrug.

To the best of our knowledge, thereisno report on
thesynthesisof 2,34 tri subgtituted 1,5-benzothiazepine,
incorporating 1,3-benzodioxol unit. Hencefor theabove
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mentioned reason and in acontinuousto our research
for better and improved cardiovascular drugs, wein-
vestigated the synthesis of novel 3-(4-methoxy ben-
zenesulfonyl)-2-(1,3-benzodioxol-5-yl) -4-(substituted
phenyl)-1,5-benzothi azepineswith the assumption that
theincorporation of morethan one bioactive heterocy-
clicmoiety intoasingleframework may resultintothe
production of novel heterocycleswith enhanced bioac-

tivity.
RESULT AND DI SCUSSION

Anisole was first sulphonated with CISO,H
(chlorosul phonic acid) to afford the 4-methoxy ben-
zenesulfonyl chloridewnhichwas condensed with sub-

OCH OCH3; stituted propane-1-(1,3-benzodidioxol-5-yl)-3-phenyl-
* . 1,3-dione (2a-f) in the presence of sodium methoxide
+CISO H PeowS’C toyidd (3a-f). Thecondensation of (3a-f) with 2-amino
(1) thio phenol in presence of pyridine afforded (4a-
Anisole SOCl f)(SCHEME 1-3). It appearsthat thereactionisiniti-
X
@
OCH, 9
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TABLE 1: Elemental analysisdata of titlecompounds

Compd. M E MW Elemental analysis calcd. (found) M.P. Yield
no. ol ' C% H % N % X % (°C) (%)
(4a) CyoH2NO5S, 528  65.90(65.59) 4.16(3.95) 2.65(2.41) - 143 53
(4b) CoHxoNOsS,Cl 5615 61.97(61.64)  3.73(3.52) 2.49(2.31) 6.32(6.07) 164 49
(4c) CooH20NOsS,Br 606 57.42(57.03)  3.46(3.24) 2.31(2.03) 13.03(12.81) 132 59
(4d) CooH21NO6S, 544  63.97(63.66) 4.04(3.81) 2.57(2.32) - 172 34
(4e) CooH2N,05S, 543  64.08(63.74)  4.23(4.04) 5.15(4.92) - 157 39
(4f) CooH20N20:S, 573 60.73(60.34)  3.66(3.44) 4.88(4.65) - 148 35

TABLE 2: 'H NMR dataof thetitlecompounds(in §,ppm)

Compd. OCH,0 Methine Aromatic
no. X Ar-OCH, (2H,S) (1H,S) protones(15H,m)
(489 -H 3H,3.85s 6.04 6.64 6.84-7.72(16H,m)
(4b) -ClI 3H,381s 6.07 6.72 6.78-7.93
(4c) -Br 3H,.85s 6.02 6.66 6.81-7.95
(4d) -OH 3H,3.85s 6.02 6.65 6.75-7.92
(4e) -NH, 3H,3.84s 6.04 6.71 6.83-7.99
(4f) -NO, 3H,3.85s 6.05 6.68 6.71-7.96

TABLE 3: ®C NMR dataof thetitlecompounds(in & ppm)

Compd.  4¢ 0(C)0 C2 C3 ca Aromatic
no. carbons
(49) -H 554 1016 136.1 91.5 150.9 159.0-109.2
(4b) -Cl 554 101.2 138.6 92.2 151.0 160.1-107.5
(4c) -Br 557 1014 136.9 91.0 151.1 159.2-105.0
(4d) -OH 553 101.8 1383 91.5 151.7 159.1-107.2
(4e) -NH, 554 101.3 136.5 92.3 151.3 159.7-106.2
(4f) -NO, 554 101.7 137.0 92.0 150.8 159.3-107.0

ated by nucleophilic attack of sulphydryl dectronsrather
than by lonepair of éectron of amino group, at enolic
carbon of 3 -diketone and than dehydrative cyclisation
resultsin 1,5- benzothiazepines.

The R spectraof the compounds (4a-f) indicated
the completion of reaction asthe characteristic absorp-
tion band intherange 1700-1640 cn for C=0 func-
tional group was absent. The weak bands were ob-
served in theregion 680-660 cn* may be assigned to
C-Slinkage®!. All of these compounds show absorp-
tion band at 3028-3015 cm®, which wasdueto Ar-H
sretching vibration. Strong absorption bandsappeared
at 1145 and 1305 cm*accounting for the symmetric
and asymmetric—SO, stretching vibrations. All these
compounds showed absorption in the range 1615-
1600cm* due to stretching vibration of C=N in
benzothiazepinering. The absorptionsat 1260-1230
cnrt and 1050-1028cm™ may be assigned to C-O-C
dretching vibrations.

The!H NM R spectraof compounds (4a-f) showed
acomplicated patterninthearomaticregionat 6 6.71-
7.99 ppm indicatesthe presence of aromatic protons.
A singlet isobtained for dioxymethylene (O-CH_-O)
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protons at 6 6.02-6.07. Compound also exhibited a
singlet for three proton of O-CH3 group at 6 3.81-
3.85(TABLE?2).

The 13C NMR spectra data for the compound
(4a-f) arepresented in TABLE 3 and thesedataarein
good agreement with their structures. Aromatic carbon
of ring A, B and C are observed at around 6 162.7-
114.3, 5 149.4-106.0 and 6148.4-126.0 respectively
.The absorption signals observed at around 5101.6-
101.2 was observed dueto O(C) O carbon. Absorp-
tionintherange 4 96.5-97.6 may beassignedto-CH=
carbon(TABLE 3).

Inthemassspectraall thesecompoundsshowsmo-
lecular ion peak. Themass spectrum of 4b showsaclus-
ter of absorption peak at m/z, 561 and 563 corresponds
toM*,[M+2]* respectively, with onethird intengity of
[M+2]* w.r.t. M*, showing the presence of chlorine.
Whilein compound (4c), theintensity of [M+2]+ peak
and M+ pesk werefound to benearly equd, confirming
the presence of bromine atom. The structure of newly
synthes zed compound iswel| supported by soectrascopic
data(SCHEME 1-3, TABLES 1-3).

EXPERIMENTAL

Melting pointsweredeterminedin open capillaries
and areuncorrected. TheR spectrawererecorded on
aNicolet-MegnaFT-1R 550 spectrophotometer in KBr
pellets. The 'H NMR and *C NMR spectra were
scanned in CDCI, on an DRX-300 spectrometer at
300.13, using TMSasaninterna standard. The Mass
spectrawererecorded on aJeol D-300 spectrometer.
TLC checked thepurity of compounds.

Synthesisof 4-methoxy benzenesulphonyl choride
(1)

Pure chlorosulphonicacid (11.9 ml, 0.05M) was
takeninathree necked round bottomed flask (500 ml)
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fitted withareflux condenser, dropping funne and mer-
cury seal with mechanical stirrer. Thetemperature of
theflask was maintained below 5°C by placingitinan
icebath (ice-salt mixture). To thisanisole ( methoxy
benzene) (5.44 ml., 0.05 M) wasadded dropwise us-
ingdropping funnel with continuousgtirring. Theexcess
of HCl gaswasremoved during thereaction.

After thecomplition of thereaction, mixturewas
kept overnight inrefrigerator. Thereaction mixturewas
pouredinto crushed ice. Thewhite solid obtained was
filtered, washed 4-5timeswithice-coldweater and dried.
The crude solid was dissolved in amixture of equal
volume of benzene and acetone. The solution wasfil-
tered, concentrated and then kept at room temperature
overnight. Crystalline 4-methoxy benzene sulphonyl
chloride separated out. (m.p. 41°C, yield 8.369, 81 %)

Preparation of substitued B-diketones(3a-f)

Placed substitued propane-1-(1,3-benzodioxol-5-
yl)-3-phenyl-1,3-dione (0.01 M) and sodium
methoxide (0.54 g., 0.01M) in adry round bottomed
flask fitted with aguard tube and stirred for one hour
onamagnetic stirrer at 50°C-60°C, until acreamy mass
was obtained. The sulphonyl chloride derivative (1)
(2.069.,0.01 M) wasthen added insmall portionand
dry toluene (5 ml) was added as sol vent to effect proper
stirring of the reaction mixture. Thereaction mixture
wasrefluxed at atemperature of 110°C for about thirty-
two hours. The compl etion of the reaction was moni-
tored through TL C. After the reaction was completed
thereaction masswas cooled and toluenewasremoved
under reduced pressure. Thereaction mixturewas ex-
tracted using chloroform and then washed with water.
Thechloroformlayer wasthendried over anhy. Na,SO,.
Thechloroformwasdistilled off and purification of the
compound was done by column chromatography using
silicagel as absorbent and CHCI,: MeOH (9:1) as
mobilephase. The product wasrecrystal lized from pet
ether. Purity of thediketonewaschecked through TLC
using (petroleum ether: acetone: 7:3) upper layer as
mobile phase.

Prepar ation of substitued 1,5-benzothiazepines

2-Aminobenzenethiol (0.05m mol) was added to
the stirred suspension of B-diketone(3a-f) (0.05mmol)
in pyridineand the resulting mixture was refluxed for
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5~h. Themixturewas cooled and poured onto crushed
icedropwisewith vigorousstirring. Thepaleyellow
precipitateformed wasfiltered, dried and crystal lized
from methanol. Purity of the compoundswere checked
by TLC using (CHCI :CH,OH, 8:2) asmobile phase.
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