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PROCESS FOR PREPARING SUBSTITUTED
BENZOTHIAZINOINDOLES Field of the Invention The present invention
provides a process for the preparation of substituted
benzothiazinoindoles from a substituted 7-bromoindole derivative, formula
(), which is 5 cyclized to obtain compound of formula (1) using suitable
catalyst and solvents. RZ zRiRiR3 KRN R3 N Br SO SOZ z~0\R4H
PR@EE%*(BOB&RE%W%%TM@%%NW%@B@!&B%% a
Fiepdofatiethesnkioniment, the invention comprises treating the compound of
formgs (I w5, stitabls alladium (), (4) CRIENSLEOMRIEX i
presence of a suitab ase dlssolve suspende 'in'a solvent at suita ]I
bertmﬁéra@m@l@né@renae&uhﬁéwta@m&mﬁ@r@doldeé%s?édecomméhs{lhswhlch is
cydBaskeromns edrifpeunyentivnulha)hisek-reReiotwss: fift yaparied by
Moritani, Fujiwara and Heck (see references) in the late 1960's. There are
several reports on use of intramolecular Heck reaction for the preparation
of polycyclic ring systems. Some of these were novel scaffbigls were
r th |r2potential use in medicin 1

(1) below arR@irinvolv,
Bromobenzenesulfon

Formula (1)

(ID) M
Formula (IT) Formula (I)

Scheme - I (Inventive step)

In a preferred embodiment, the invention comprises treating the compound of formula
(II), with a suitable palladium (0) or (II) catalyst complex in presence of a suitable base
dissolved / suspended in a solvent at suitable temperature range under inert atmosphere /
degassed conditions.
Background of the Invention

The Heck-reaction was first reported by Moritani, Fujiwara and Heck (see references)
in the late 1960’s. There are several reports on use of intramolecular Heck reaction for the
preparation of polycyclic ring systems. Some of these were novel scaffolds were further
explored for their potential use in medicine. Our objective was to synthesize compounds having
the general structure (I), which are useful as medicaments. The initial strategy was as described
in  Scheme (II) below and involved cyclization of  substituted 1-(2’-

Bromobenzenesulfonyl)indole, using well-known Heck reaction.

Br Cl Rl R,
_ R, 250, N A
Rl\\ / \ R4_\ | 1}] R3
R > H g0, — »
H H Br i AN
G
Ry
Formula (I)
Scheme (II)



10

15

20

25

Scheme (Il) 25 1 The synthetic approach depicted in Scheme (Il) above,
had several drawbacks; 1. Only a few compounds with the desired
tetracyclic ring system could be obtained. 2. The reactant to product
conversion rate was low. This issue becomes critical when the final
product is being synthesized and the reaction involves catalyst like
palladium. 5 This phenomenon was observed particularly when the
substERIRICEH WREKIAY deak Ry eaIe HOMTE G Bid ey abdiayhacks:
Sometimne setheopipslindt obtaihede-rieededaagditieingk gffansdo oy ibptadnetne

ai(er?geei ie!gln{)][‘ all the lndividual re‘a[\ction%Ov‘\,éa%lgseneral on the low

réac odplro uct conversion rat€e was 1SSye comes critica rwhen the
end. 5. It required large number of various substitute

2-Brombaryisgifentiroriats vged onréisarertHencovpsisridfbrrike palladium.
Furthars wheprseteh Wtiple:sisaspikiad.any hasony! sehioridas weredised, had
sometimeselr]?et reactiont did ?fottproceed due to the steric and / or
electioniceetfects ot the Varfods ‘Substitutions. It should be noted that
rAondguistitstéd prafisclvbtitinethergt Sadidhionyl divoridesualfe. not general

ufil '%l&‘é‘ﬁ@&%‘ §i@1@%@§ﬁ iSRS %@tﬁ%@‘&bé‘é'@&aﬁ?%@ﬂ& 1BFeden®-

The special case arises when R3 is hydrogen; a mixture of two isomeric

cOmPolifdese BEssiBersEe S cREMES |F&bégBIBRRf,1 RPLmeaRsEryjahigriges to
H SQz-pet Zhel%omb&ZQR_ﬁ_){aRm Yttt | WisE sith @At@l&mbﬂtﬁﬂqﬂoasrﬂbim?onyl
A Fioda Wedk LROSIRIY R Fpraylad, Yadesitad Resict ik %‘?ﬁ' "8/ or

product Scheme - lla and often the major product is the un-desire _
tetrad§efienimefisystehthcyrioes whrs tigRre Atehopdsd IPrippés drbrhmaaonpstituted /
whichisibttinccanrbe expesiad dugitesthedavaupahlestefigr@ntlemicals and are
therrr}(od namicdfactt%r,? C(al'—ﬁef r MV02004/000849A2, W02004/055026A1).
Furtﬁe‘%esﬁévfs%iaﬁ%‘h, cHealy chaengime:

6. The special case arises when Rj; is hydrogen; a mixture of two isomeric compounds is

possible (see Scheme IIa below, R; = H);

R~ R
N A
N H

H g0,

BI' AN
R, / \Q\
\ R4 Rl_

R C AN

| R
S 7 Ry
H 0,
possibility A : Formula III possibility B : Formula I
Undesired product Desired product
Scheme - Ila

and often the major product is the un-desired tetracyclic ring system, cyclized through C2 of
Indole (Formula III), which in-turn can be expected due to the favourable steric and
thermodynamic factors (Refer WO2004/000849A2, W02004/055026A1). Further the isolation,
purification and even the identification of the two isomeric compounds was a daunting task.
Further with the change in substitution pattern in the reactant, the ratio of two isomers obtained

would change.

As a result of this, the number of compounds obtained were limited to the availability

of particular substituted-2’-Bromoarylsulfonylchlorides. Hence, in order to increase the
diversity of substitutions in this ring system we began to explore the new chemistry for the

synthesis of ring system defined by compound of formula (I). In those efforts we found that
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purification and even the identification of the two isomeric compounds was

a daunting task. Further with the change in substitution pattern in the

reactant, the ratio of two isomers obtained would change. 25 As a result

of this, the number of compounds obtained were limited to the availability

of particular substituted-2'-Bromoarylsulfonylchlorides. Hence, in order to

increase the diversity of substitutions in this ring system we began to
Sc@i&ﬂoﬂ% %ﬂ%%%%%léf?y%ﬁ?héa‘é’yﬁtﬁégfé @Pfﬁﬁa%yé‘teﬁﬂ"dl‘éﬁlﬁ% B‘SS’blem of
inceaspoma dioffagmudan(l)yilndhoseeffors vie fouadstadk Qeﬁﬁfgﬁﬁgﬁt(ié the use of

tall elow, stands to have.a. b tter pptential in s |VI

s T il B GBI s o
elihigfightierene lingsag png sseity c7api ottt dle Wméwbafﬂag%tfééqﬁacychc
ringh§skdack reaction. The application helps to eliminate numerous limitations

stated above and adds in tq th f ar eted tetragyclic 5 rin

Systi s S R iy 5 e 5 BER o oA eomplex
witfopaiatiomofatdysip lexiowittnpatizdiint catdiystlwasidncompérsioredobomistry and
othglr h&%ﬁﬂ%&@pf@é’@%ﬁ@!ﬁ%ﬁ%@ﬁhﬁm{ﬁﬁ%ﬁﬂg ORI IR RWRHRCIRIES Qfucts

ing the equilibrium of the reaction more towards the products  thus

th“ﬁﬂﬁﬂ%{ﬂ’ﬁ@gtﬂ’é yiglds. Tie TadoR YAV boRF dlheiprbattidnB i platgduct
obtaihpdoduiotd. obtiainedtisegaedkribhe Stavingndwgte riate 7dbramdindoletendether
derRB@)&e%l&%i‘y befucther geriyatized sURPY..[Hase,canRe 1RiRs %‘?%E%Q'muted

with generally available mono-/di-substituted arylsulfonylchlorides. T
ary{paippyiaR)sides ahbpstives ibyemicréased %@ﬁﬁfdaﬁwmlﬂﬁ&wthﬁéﬂwhng our
maRjeRidiuee RZ R3 Ri\Ri KR NR3 N Br90zIN/SOz R4 W\ Ra 15 (lI)

() Formula (I) Formula (I) Scheme - | (Inventive step) Description of the

Invention 20 The present invention provides a process for the preparation

of substituted benzothigzinoindoles of general formula (1), Bich

compriseRatLyclix| Eé starting material i.e. c

formula (11) (i\g. sybstityted 1-benzenesulfonyl Ry romd IH-i )
N~ R Y ON
Br éOz > SO,
= | R4_
o\
H R,
(10 (D
Formula (IT) Formula (I)

Scheme - I (Inventive step)
Description of the Invention
The present invention provides a process for the preparation of substituted
benzothiazinoindoles of general formula (I), which comprises of cyclizing the starting material
i.e. compound of general formula (II) (i.e. substituted 1-benzenesulfonyl-7-bromo-1H-indole)

suitable catalyst and solvents.

R R,
WA
1TI 3
Br SO,
~ ]
U\
H R,
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suitable catalyst and solvents. RZ Rz R1\/\Rt/I\R3 NR3 N Br SOz
gpz ~C\R4 11 Ra (II) (I) 3 Formula (II) Formula (I) Scheme - | (Inventive
step) Preferably the suitable catalyst includes a palladium (0) or (1)
catalyst complex in presence of appropriate base dissolved/suspended in
suitable solvent at suitable temperature 5 range under inert atmosphere/
degassed conditions. The preferred substitutions for R1, R2, R3 and R4
for the cEMPBUREDOf formula (1) and (11) are defined a¥46MNEIR1, R2
and R4 each independengyheaidd bamwsitoaamephloro, fluoro, amino,

nitro, cyan., ,CHO, (Ci-C3)alkyl, perhalo(Ci- lkyl, (Ci-C3)alk aryl .

B B A Y W in
pregerseCof ) pRtEtER Dok yliselNeHewmandl ankytaanisos cheiih daiilabienigiaperature
rangydﬁqu@u@Litﬁ,@gpgémiligglgggealtagnuﬁig@%ivatives. R3 irédep(ejndently could

e rogen, (Ci-C3)alkyl, aryl and carboxylic acid and its derivatives

St LR B ARG ChutGaR bRt I BRETRTA A el gheend
(IDusefidfincdasrielgvouRiiny anhRlatidgninPypfedratycataly bt Woliigdnctbteo, fluoro,
anﬁf&?Vhﬁﬁial}g%wh@ﬁ‘cﬁotﬁﬁ@éalﬁﬁ['a&%ﬁﬂoﬁ@?@)ﬁl@?l{@@ NRIGDPCYSTatGalkyl,

More preferable catalﬁst would be palladium in_15 either (0) or (1l

)
arafk e &Y statBaiire A8t O cabgiya ol which Ig§ praglyigxy. acyl, acetyl,
alkliandbaseinttis Rnownidhatieiytiamoleablaytyclizatiiondisicaried oists. R,

ind%}lﬁgnﬁg Qg HYS B S HEARIS RIS SYEIG L RIRISIAR MG &Qﬁ%ﬂ‘éﬁ@

compound coupled with a carrier and a base (in some cases), whic .
may Yl datisated Poa) thestutionick iavatdb lBcelifsiagterorhish are useful in
carf@iagtian fagoraseatol) merard diseciivnydamacdtxrmpascebBychvheh contains

Palfa%riﬂgllerzl(gsl dnel Sacgilpl% !:nvlzil grqatugt?l () 219108fre Irlgg ergb?eelc(z)l ai ]s't' Pgu(gf l?)e alladium in
CSMBOURdS Mang VRl Neand stias a8 PhESARRES, pp,c?'spm’tes, P
eithgat@ ey blic danbepateligahel & efscpephoiteenipleefehehcaajehapyaighnd/base. It
RIS 38 ORI R PP RY A U1 i
a , (ro-a - or on carpon withou 0S ne .
cot e 1 B SRS B LS dr b SHEPAL St Eth S et Pt b lgse (i
sonwithses)28 hidthoy atiditioncof red iy agentsbisbhissaphosphihddigandsction

to %8&%545“1%&%&@%&%‘3?%%QY&QQBPI%@QFQQ&J'?&'%%lexeS described in literature,
is(triphenylphosphine)palladium(ll) dichloride and

are i RelP¥plyIphosphine) palladium. The reference [6] is incorporated

1. harein. @noliaidaldg pakticlesdpiaieaiahoviliietr aakybammerivay Salisbene
ligands, Li as reported in reference [6]. Pd (II) compounds such as Pd(OAc),, PdCl,,
Pd(0)(PPh;),, PdCl,(PPh;),, Pd,(dba); CHCl;, (n’-allyl-PdCl), or Pd on carbon without
phosphine ligand. Pd(OAc), and Pd(Cl), are used as precursors of Pd(0) catalysts with or
without addition of reducing agents such as phosphine ligands. For example,
tetrakis(triphenylphosphine)palladium, Bis(triphenylphosphine)palladium(Il) dichloride
and (Bis-tri-o-tolylphosphine) palladium. The reference [6] is incorporated herein.

2. Colloidal Pd particles protected with tetraalkylammonium salts,

3. polymer supported active Pd catalyst and

4. Pd on carbon without phosphine.

Both types of Pd compounds namely Pd(0) complexes and Pd (II) salts can be used. It
is well established in the literature that catalytic activities of Pd(0) generated in-situ from these
Pd compounds are not always the same, and it is advisable to test all of them in order to achieve
efficient catalytic reactions.

The ratios of Pd catalyst to ligands are important. It is known that the presence of an
excess of ligand leads to decrease in the concentration of active catalyst species thereby

inhibiting the catalytic process. Some Pd-catalyzed reactions proceed without phosphine
4
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3. polymer supported active Pd catalyst and 30 4. Pd on carbon without
phosphine. Both types of Pd compounds namely Pd(0) complexes and Pd
(1) salts can be used. It is well established in the literature that catalytic
activities of Pd(0) generated in-situ from these Pd compounds are not
always the same, and it is advisable to test all of them in order to achieve
_ efficient catalytic reactions. 35 The ratios of Pd catalyst to ligands are '
ligandsofishit RISSREBHA thaAHEshrissthiddt At SReuss ohn fedfistHenstve
diffietraasedovineatonoentiatian gosghives catalyst speciesiifeengbyartitibitirig the
catfi CHANIG PR SQMS P%éf‘vaet""'n}/e%ajfj ISRAGHANS PIOCREd WIHOUE. -« ting is
p%osp ine 4 Ilgands, and a%%osphlne re cata?yst is an ideal one,
esspiéthuse phosphines are expensive, difficult to recover and coordinated

phosphingsi@s.stich denatsliestbanaiciate dadhe. artelytisssactianpIBdand

being an expensiye metal,_optimization of its yse via recycling.i .
St et R R A R b TR
Prefegabhtabyst desppibrudesh de ey serve Somédesapovidiarty boked Suchestitagsiend of

forRARAFINFIMARR QN@&%&&%@%&%@&%@- Preferably these bases

should be used in 1 - 5 mole equivalents based on the compound of

forme4ai SPR SR IR SverftiaAaC i ctaPhp BT ARGV STt Bl Lty non-
toxforathike reactidrighheilic p reierabhymbeciaenito rgaatiohleonbitionsyaiental @protic

soll@He andhaue.s hiohBelliag painh.same BXepPleg laltabigaoienisuso)
are polar aprotic solvents exemplified by dimethyl formamide (DMF),

dingindeagrgudosdide DSty likgirietsib eia dentDMiay apiditagdireabove 80 °C

areGRAEFRALY themsalenthavinekeailngpeiiaeyeBAbmagiRrefdrad like. The
examples jnclude dimethylacetamide, dimethylformamide and the like.

AP OGO ?B?E’gdftg 78 yse i‘éog] SYBY50 volume/volume. 15 The inert
atmddphece ptayspeemaintaireddiytasiddineringases such asiNGg, My éir or He.

Fulitr iFWEhel dReG0RkIGRCHANMiKELEMay be degassed. The reaction

temperature may range from 0 C to 200 C based on the choice of solvent
and PPEFERSBIY HPTEtperurangs 8670 02 Sumhissy OF fifechist of solvent
andopefieradl) teactiapeconditiDit S Hs)P@lows: Rz Ri\/ Rz N\RS3 palladium
(0) S HEHhERMPIREEA-ARBLAR NadiRRS: S0HARE0- 200 C
R,

Inert atmos

R -
X
R
N 3 palladium (0) or (IT) catalyst complex
Br Yo >
) ?
H base, solvent
| 80- 200 °C, inert atmosphere
/ F
Ry

The following description illustrates the method of preparation of variously substituted
compounds of general formula (I) These are provided by the way of illustration only and
therefore should not be construed to limit the scope of the invention.

Commercial reagents were utilized without further purification. Room temperature
refers to 25 - 30 °C. Melting points are uncorrected. IR spectra were taken using KBr in solid
state and the absorption is expressed in cm™. Unless otherwise stated, all mass spectra were
carried out using ESI conditions. 'H NMR spectra were recorded at 400 MHz on a Bruker
instrument. Deuterated chloroform (99.8 % D) was used as solvent. TMS was used as internal
reference standard. Chemical shift values reported herein are expressed in parts per million (3
ppm) values. The following abbreviations are used for the multiplicity for the NMR signals:
s=singlet, bs=broad singlet, d=doublet, t=triplet, q=quartet, qui=quintet, h=heptet, dd=doublet
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/' Rg 20 R The following description illustrates the method of preparation

of variously substituted compounds of general formula (I) These are

provided by the way of illustration only and therefore should not be

construed to limit the scope of the invention. Commercial reagents were

utilized without further purification. Room temperature 25 refers to 25 - 30

T. Melting points are uncorrected. IR spectra were taken using KBr in solid
dO%@%%P?E&%%ﬁEm@wﬁrgggeﬁ TR Hipi5h B84 Ry taRiser e feerte for
badii@ssngpealia GekengagripdotefetsingbhaosddinnsgriphNpiRospedtising 60 —
0SS SES ded a& é" Q MH' Gndk ?1"g(goelfnerreig]s%tr%eﬂtéh[r)oerﬂgt%r% conditions.

cﬁlloro?orm%%ﬁ% % 653] was Used as solvent. TMS was Used as ternaf
Expafalencéd: stafddethyt AdthinethyinpiReirris lopmedy d iibenratbiagias se 2,34
abJindREts patisridion (S 30 ppm) values. The following abbreviations are

used, for the multiplicity fqr ﬂlfy MR signals: s=singlet, bs=broad singlet,

b e g A A e e R SO
brogwublels (i ouhlestipietntiewipletrekitripiphsnyiphmpltiipleal INMWIR) (HREX.0 mg,

0.0%L1 FOIEECIER IRsbagkaraund Bﬁ?&(ﬁl%%‘.wtﬁgfé%ﬁ’fﬁy EIRIS IR (4.0

chromatograpﬁ%{y) performed using 60 - 120 mesh silica gel and executed

mLy) $G&PFFE G ré%%tﬂé%ﬂﬁ%ﬂ%%‘rﬁ%@%%ﬁﬁ heoRaftBR L2 ERamipied £y TLC
for Sxdvipthrybi3-Adten ethyhipijperatzine Iryhatiethl)- 14 xbe T athiazime R, 4 Gure was

coo@i—gi%dgecs, a%&df'ﬁ)fél—gg 60\‘/@ lf'l'E)QV.Ofl“he filtrate was diluted with ice-water mixture with
1-(4-Methylbenzenesulfonyl -3-(4-methyIE|perazm-l-yl-meth )-7-

vigpreth dfitiddtie THe7Rr AL L OV 3BB G818 T biFSIES fhph K dication with
aquealiadion (0)pf2600-mg, 1he22nBinales)y ardpeotassitvagsetatehilvtMgrine,
0.55 in moles) in dimethyl acetamide (4.0 .mL s heated to 90 - 10 .
SRR A DX O otk T £y P 1 fapaion
undssgdlstid mroafies. cofmibletivdeofetibiearstion (B4 by sidumpChremategeaplign Silica
el MERHUrEWAS. TRAIRMIRRS-Oo ansshiltered Ry estipdiaw wihsuilirateaw@sht brown

, dg( ted with ice-water mixture with vigorous stirring. The product was
ol (el I BBt EH it e USRS idbud KoM >
1322, p#H59M46 (e :CEhBed) ethiH-A0dtate aftEdts) Wbt washethwith 2.60 (3H,
s), BBGorvajes gnd quiedgyer mAgNesiuR) stliate; te RHOARICvENatiless ?l[é? m),

removed by distillation 15 under reduced pressure, and the crude residu
8'19/a§'ﬂa%|ﬁ]f%diby column chromatography (Silica gel, Ethyl acetate:
Exdiiptéiylagnine = $9Fhi0r0)3-[Hhenpthid- pipapainit viastbillairheagoshiaino[ 2,3,4-
abfﬂﬁ%w-s il £60.m9, 46 %), which got converted to solids on standing. IR

Spectra (Cm-1) : 799, 1145, 1322, 1455; Mass (m/z) : 382 (M+H)+;

1H-MMREWe (3, s (4BoagbggqssulnyyD-g¢isthdpimrpgiglylgyethyl)-7-
bro?116i3d076487(121ﬂg,n(23€8% ﬂd‘fbsﬁ)TZﬁﬁﬁiS %i&@:@dﬁh@}m?e%ﬂ'aai&ﬁ (WQHﬂamg,

8.10-8.12(1H, d). Example 2 o .

O B A AR iy 2l ggiamice (40
mlahjindoles 8-tioxidéPomixdee mfrogen atmosphere. The reaction was monitored by

L& {4r EWEQ%@H?@%BME%&@i%E@&'@ﬂ%@@iﬁﬁét‘ﬂzﬂm&m@i 7cl'ccording to the
method described in principle for example 1 above. IR spectra (cm-1) : 801, 1102, 1262, 1323;
Mass (m/z) : 386 (M+H)+ ; IH-NMR : 2.30 (3H, s), 2.37 — 2.60 (8H, m), 3.57 (2H, s), 7.30 —
7.32 (1H, m), 7.47 - 7.51 (1H, t), 7.64 (1H, s), 7.82 — 7.85 (1H, dd), 7.89 — 7.91 (1H, d), 7.94 —
7.96 (1H, d), 8.22 — 8.26 (1H, dd).
Example 3 : 3-(4-Methylpiperazin-1-ylmethyl)-1,2-benzothiazino[2,3,4-ablindole-S,S-
dioxide

A mixture of 1-(Benzenesulfonyl)-3-(4-methylpiperazin-1-yl-methyl)-7-bromoindole
(165 mg, 0.368 m moles), Bis(triphenylphosphine)palladium(II)chloride (8.0 mg, 0.11 m
moles), and potassium acetate (54.0 mg, 0.55 m moles) in dimethyl acetamide (4.0 mL) was

heated to 110 - 120 oC under nitrogen atmosphere. The reaction was monitored by TLC for

6



10

15

20

25

30

35

bromoindole (171 mg, 0.368 in moles), Tetrakis triphenylphosphine

palladium (0) (26.0 mg, 25 0.022 in moles), and potassium acetate (54.0

mg, 0.55 in moles) in dimethyl acetamide (4.0 mL) was heated to 130 -

140 oC under nitrogen atmosphere. The reaction was monitored by TLC

for completion. This compound was isolated, purified and characterised

according to the method described in principle for example 1 above. IR
corgﬂég% E%Hq ()mgﬁlﬂd mzsq{m pﬂg@gd Mggmls%?ﬂy@pﬁp the method
desthib&dMPrii3@ (BHbxampe37ab 6 MBI (M) 3363 (A ), 7.30 30 7.32

R L COTRETO R AR TR

[2,344blatdylpifeS alivkillymethyl)-1,2-benzothiazino[2,3,4-ab]indole-S,S-
dloxge A m|%<ture of

1- (BenzenesufFony?)f3 (14 &ﬁ?ﬁp?ﬁ’elz?g%zﬁ nfsﬂlfor@f}? B sy ipiRsiasigs! -yl-
mefhgb- ﬁngrcﬁr@ﬁﬁiwlemoles) B&Qtrlphenytpg]osphlnegﬁéﬁadlum(ll)chloridemoles),
11| and cplate (9P m .55 in. moles) .
B e R B R T T 031 el L B
acemmgt'efh(hmgo@n‘frﬁam mblesesctioneat metaitoded( 6y ThiO foas Geated to 110 -
osppletign., scomp und was isqlated, purified and charact rised
126 Eﬁpdu 8er i eel%hocfnasepscrl (?lﬁ o R n was 111to ed % TLC for

according to the In prlnC|p e for exam above.
comvfdssaim/Ehis 388nfMuikd) waf kaaple, purified and characterlsed according to the
me?g'ga‘?é%%}ﬂe% i th epf§e%q§\ ANV 08078874, 1172, 1322,
indole oxi mixture of

1414(4\43@6@@%(%41&%3@150nyl)IrfNMRnethMmpéfa’/znﬁﬂytl) 2.29 (3H, s), 2.31 -

|s§tr|p)ﬁ’ényl os%i%i()fﬁ%ﬁgmg(ﬁﬁfglggf (?B%Smg7 ()Oﬁlelnnrlr)IOYes‘)L gr% ).
7. 8|80f673%‘i11¢hHadé)a7e9@54 Bhhg28.58)irBrble8)lin dithethyl acetamide (4.0
Exml-;)lc\!‘@slh?%m&&ﬂa}ﬂo[i%ql gbljﬂlq%{ergtgogﬁglagmosphere The reaction

was monitored b or 10 comﬁletlon This compound was isolated,

punﬁ’eé‘%‘rﬁ?ﬁﬂ%é@é‘i’@éﬂs&l&@f]@ @rméd%fh%%s%ﬁ%&llﬁ‘ﬁ'ﬁﬁmﬁfgakls
tripi@edanphnd phauRIROS PRy anGm d)s: Iﬁ%lasl)chﬂ&ﬂ&sﬂﬂ%etbdaw 0 mg

0.(Mgt H-NMR - 37 6
oS b B Tt VM Wb Bl B2 R )tk Bffeen
atng)sphre@sﬂl? %(@W@Edfym.i%ed o1l rfprrmnmlmon & ma e&zmwdaldws isolated,
puﬁme&raM&@@é&tm@ Ao [Redtrrblindeland, B-pigxigr fomakdupgaf above.

I) -7-bromoindole (124 mg, 0.368 in moles), Tetrakis
Matsrlg%& %318?5 e'palladium (0) (21.0 mg, 0.018 in moles), and

Expomsgummenmqsm[mgﬁ alBEdolessiS-sjonidirdathyloiondemide (4.0
ML) washeRtes 1998,nbifiGn sl %rmﬁogﬁranmeém@@a FhereactiDholes),

was monitored by TLC for completion. This compound was isolated, 20

Teigakiiisiphrn RRoRlies A vt b e Alh ol Bakssiad Regimupeetate
(s4formxamsplenInaiteyén dassyinalz)anRE6 @0+hi)), ExampielGa 130 - 140 °C under

nirb P SRAZ ARl APIRIS R R Pe- R C A R AE Y e compound was
isolated, purified and characterised according to the method described in principle for example
1 above. Mass (m/z) : 284 (M+H)".

Example 7 : 3-Acetyl-1,2-Benzothiazino[2,3,4-abJindole-S,S-dioxide

A mixture of 1-Benzenesulfonyl-3-acetyl-7-bromo-indole. (140 mg, 0.368 m moles),
Tetrakis triphenylphosphine palladium (0) (26.0 mg, 0.022 m moles), and potassium acetate
(54.0 mg, 0.55 m moles) in dimethyl acetamide (4.0 mL) was heated to 130 - 140 °C under
nitrogen atmosphere. The reaction was monitored by TLC for completion. This compound was
isolated, purified and characterised according to the method described in principle for example

1 above. Mass (m/z) : 298 (M+H)".
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A mixture of 1-Benzenesulfonyl-3-formyl-7-bromo-indole (134 mg, 0.368 in

moles), Tetrakis triphenylphosphine palladium (0) (26.0 mg, 0.022 in

moles), and potassium acetate 25 (54.0 mg, 0.55 in moles) in dimethyl

acetamide (4.0 mL) was heated to 130 - 140 C under nitrogen

atmosphere. The reaction was monitored by TLC for completion. This

compound was _isolated, purified and characterised accor to the
Exrldty 8&&%@%%‘%%?&@@%}%!&0@%%2%@@3 he-Sflioxide :

(M+H)mﬁ)(ﬁéﬂ|iﬂ$27(l Benzenesulfonyl 7-bromo-1H-indol-3- yl)ethyl dimethylamine (150

%%t}ﬁl b%es eP4 Ot Ia £yi[_n}r_% |ndol §1(Ii128£ﬁ %Mtur%ges) and

a
1 enzenesu T‘ony- -ac mo-indole 588 1h mole

pot#'v‘éwakmﬁﬁﬂw@ﬁ;ﬂmé)pfrﬁn@rp@lﬂahmmwet)h@éoormlde @%hﬁléb?a‘ﬁﬁd@ 120

1mt@&ﬁiu@ﬂra@sgaﬁeatﬁ%&&&gmeﬁéamlmqla&ﬂanqmhylmuafm'dﬂpﬁés@n This
mLzu\I/gas heatfj 130 é[Lnder nltr tmos here. T e reacti

comy 1SO P_l&l% acter. e ccor the m d SCr1 ed in
as monitore or comp IS comp O was ISO

PrlwlﬁédrmdrmﬂarQMSeﬁlhdd@dlnglﬁ‘b tﬁ@&hetﬁ% dlé%&rlbléd i lﬁﬁn@ﬁpﬂeMaSS

(m}fﬁr example; 3P .1 ARaWR. Massdm/g) 2498 IMA Bt APl (o, m), 7.46 -
N,N-Dimeth Iamlnoethyl)7 1 2 Benzoth|a2|no[2 3,4-abjindole-S,S-dioxid
754 A“Wm?ta?ed? 3 (1H, d, T =7.72), 7.779 (1H, bm), 7.95 — 7.97

(1H2d(1-BrnzeRasuliony-Hbdomo7lbRinglol-3-3Deth ] dimetsamire. (150 mg,
Ex nﬁoqg Sm ?M@ﬁ)y@{ﬁ?&'%ﬁ%@{h‘?ﬁ‘éﬂﬁﬁ?&ﬂ?ig? X @L?l%?magmoﬁﬁfq Qiﬁindole-s S-

22 In moles), and ‘potassium acetate(54.0 mg, 0.55in malés) in
d“’dlﬂﬁ’ethyl formamide (4.0 mL) was heated to 120 5-140C under nitrogen
atmdspheremIn@ereact|on was (monitesed-y AMetigrearspatieshy hhis-indol-3-

was is d d and cha S to the
yl]etﬁéf?lf cr ed(%llfr’?%“ C|p=ZI or &%?%Bpltgirael%o%ép % %ﬁghme ‘B)a“ﬁg]gﬂl ©
(1315928, 1(8(281 M 7B)]as) 280 POtapnwR Aty (QQ‘?.ZﬂeMQéI; MHONIRAR in2d88ethyl

ace(@t'ﬁﬁd§)(42)§%;) dLnaHd 1)1 2027133 0 LuE Im)@geﬁl@tfng (i T‘H})r%é%ﬁ was
), 7.71 - 773&19,1&“_8' 7.72), 7.779 (1H, bm), 7.95 - 7.97

mofigreg by Ty sl g S5k B g, s
accOrfBp ExdmphetBod described in principle for example 1 above. Mass (m/z) : 341.2

(M§PN‘9tﬁ¥|1\§v1(ﬁ' N- %Wh¥ia§‘5@9§’fh3é'9 3,69B6m2q81ipZINok?: 3 4ARIBACIE-Pa 1 -

S- dioxide A mixture

7 AR B (A MMy oA sl AR ol 48 & 11,1 =7.69) 7981 (IR
s), ylleﬂsyl}name}hylamnm (155 mg, 0.368 in moles) Tetrakis

Exa Ii“lpgqsg hllgeyggl@d&]ﬁ]éﬂg@%ls 1“11 oet 2 e}gllzr)tﬂ}%lendE%?i*1 -dB]indole-

potassium acetat In Mo es imethyl acetamide
S,Srdi9xiles heated to 110 - 130 C under nltrogen atmosphere. The reaction

was amonitgrggiiey TLGfor conmpiqﬂ%ﬁb@m%@&@mebmﬁ%sdﬂ 1ndol 3-

i charac ed ac ng to th d descri rinci
St o s Gl PR W A
(INRhBieH] &) MmE0-028 B1(Ridlet), z@vpo@s(sml(zwra@ 749 20, 7049 (@Hhnaiey) in

deeé P dcbtnide (40 hih2ueh el 8o’ B0 7@@4&& Witrobén L@Dsphe?8lThe
. 5),8.1-8.12(d, 1H,J = 812£ Example

rea%“f’é’oﬂf’édﬁ?f’%‘tﬂ’(?% dquﬁ]e%;f/i’érﬁ‘?ﬁw HOM-1 1?%8@8%%2‘(%[@??;%%61%‘@8% and

char&8tSighdriderding to the method described in principle for example 1 above. Mass (m/z) :
369.4 (M+H)" ; '"H-NMR : 1.355 - 1.372 (6H, d, J = 6.96), 2.35 (6H, s), 2.69 - 2.73 (2H, m),
2.97 - 3.01 (2H, m), 3.09 - 3.12 (1H, septet, J = 6.92), 7.459 - 7.498 (2H, m), 7.586 (1H, s), 7.7
-7.72 (dd, 1H,J =7.8), 798 - 7.99 (1H, d, J = 7.64), 8.00 - 8.01 (1H, d, J = 1.52), 8.13 - 8.16
(1H, d, J = 8.24).
Example 11 : 8-Chloro-3-(N,N-dimethylaminoethyl)-1,2-Benzothiazino[2,3,4-ab]indole-
S,S-dioxide

A mixture of [2-(1-(4-Chlorobenzenesulfonyl)-7-bromo-1H-indol-3-

yl)ethyl]dimethylamine (162 mg, 0.368 m moles), Tetrakis triphenylphosphine palladium (0)
8
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A mixture of [2-(1-(4-1sopropylbenzenesulfonyl)-7-bromo-IH-indol-3- 25
yl)ethylldimethylamine (165 mg, 0.368 in moles),
Bis(triphenylphosphine)palladium (Il)chloride (13.0 mg, 0.018 in moles),
and potassium acetate (54.0 mg, 0.55 in moles) in dimethyl acetamide
(4.0 mL) was heated to 110 - 130 C under nitrogen atmosphere. The
reaction was monltoredﬁﬁ/ TLC for completion. This compound was

26:8o1ated: PiriTedralie): AT4rRCHRHEEY AtLYFdinG Yo 8e PrtHBd bR riBetiRfthy]
acepifiaioie. (DQhE)(mrﬂeaﬂe(ﬁbD‘llﬂ) Messs’(Mifder 303G Atthdstidre. IﬂhBl MRtlon was

1.355 - 1.372.(BH, d, J.= 2356H 2.69 - 273 (2
ol B B s S RS Sy e M e
accprdgg (eHhamathod Aeporigadii, pﬂvcaaler.f% FggpiH ! above. Mass (m/z) : 361.6
(MEREY  B4NBIR0838 1okt ok 4 2.52028, 132 81 100 (kbi &) 7 38-249 (2H, m), 7.75

75 éghw_{)ro-i-'(lﬁ\ll‘ﬁ‘zl’-él et%y? oé‘%hyo”l 27 g‘éﬁzo’tﬁiazmoﬁ)B 4-ablindole-
Ex@ﬁlggs1d|oxi@eFAlmg(ﬁjﬂE,Nfdlmethylamlnoethyl) -1,2-Benzothiazino[2,3,4-ablindole-
s, d4ibkifs-Chlorobenzenesulfonyl)-7-bromo-IH-indol-3-

yl)ethylldimethylamine (162 mg, 0.368 in moles) Tetraki

triph@nylphd&Bife palladium (O)[ gl2e0gd %ﬁfﬁﬂ%ﬂe@j’r&’ﬁ‘ﬂ 1H-indol-3-
y)qbyigsiwmnydoetate (B%.0mg, 0.58 immotessin dime@tipyitnapdiaptice) (4polladium
anTRNES RERG OQ 168 19405 195, Lﬂ?lgeéo@ég?lﬁﬁQ@e@??@h‘@r%g-rlﬂ%ﬁeﬁcﬂl%ﬁs) in

was monitored by TLC for completion. This compound was isolated

dinsthifessppidnh atdctaksags deashing 1 thd hethoadae séess ﬁ’f‘b‘??ﬁbf‘ﬁ?e The

reaf@b@XAM PIenl@OOS. M&S$&Mﬁpl&ﬁi¢6ﬁ1@%ﬂﬂﬂ)ouﬂd WMRsoldah (oHfi&),and
2.68-2.72 Ht 7.48 -7.6

endgt e P ROl T Bl e e i

i) FRIGHD- B, M@ﬁméﬂﬁymkﬁméé@hw?@ PBANZHhROROR 3 HABYRAOIES (6H,

s), §§ﬂb@%§|ﬁ A migtusepioH, 1), 7.31 ~7.32(1H, m), 7.485 —7.523 (1H, t, J= 7.8), 7.596
(”g, 4 Fluorobenzenesulfonyl-7- brggo -|H-indol-3-

iy ﬁd‘r%@?n&ﬁaﬁﬁe—dgé) 0368 1 thald)- §u§%tr?p%%n§f%o§p‘ﬂ ihgy- -1

= Tedlladl - @l;éhl@lﬁﬁdc(%:@m@ ¥022 in moles), and potassium acetate
Ex&ﬁfkfé MG 0-52 #,019!85h ¥t AN W! ARRRTIAR (e thii-1 M B 6aiRdiiR2,3,4-

- 160 C under nitrogen atmosphere The reaction was monitored by
ablindele3.8uliosidtion. This compound was isolated, purified and
charActaﬂBedeacaﬁTdnﬂg(ﬂo(mmmﬁﬂhodaﬁeawsbﬁdlm prinoiple-tosaxamplelol-3-

yl)egtrlll‘l%lllzg}:/r% QI él ﬁl%r( %‘é %m )O 3%%3§ éléq(gi! Jf4§%§1 ?’rlé%'eé)y §Os Elgbop%f'%lum 0)

(130rmgy, 07031 7. 32(129 ﬁﬁl}i P%@slummtfm% 9-mg.g9.57, 5‘96“1(’169 ig) dimethyl
ace?al%ﬁle @ 08nd) ek Heatolt (@),16- 8130?@41&361"111@%6;1 at&&ﬂh&éla“)lgr&gtron was

mopi eéleﬁ o1 7068}%} 8o22 N %ﬂd (\jzvd J 8 ecFa ﬁfj ctensed
gtf—lfuor e 19RO Bty ARRATE .- P hgo]ihlazmgc{n, ,30
wccB0TabindblerS Bttt iRttt {Qr(epqnpnﬂémypve M.P: 215218 °C LR.
(K@E@%ﬁﬁ‘eéﬁff)%bﬁ fluproryrorome-iHsndak vyliethylldissehwamine (1eaur :
mg, 0.368 in moles), Tetrakis tr t}Phenglgho%ohlnelgalladlum (9)
2.43 (%’H s), 2.56 (3H, 5). 2.76 - 2.8 (2 9 03 (2H, m), 7.41 =7.47(3H, m), 7.62 —
7.72 (2H, m), 7.87 (1H, s), 8.09 - 8.11 (1H, d, J = 7.88)
Example 14 : 5-Chloro-8-Fluoro-3-(N,N-dimethylaminoethyl)-1,2-Benzothiazino[2,3,4-
ablindole-S,S-dioxide
A  mixture of [2-(1-(4-Fluoro benzenesulfonyl-5-chloro-7-bromo-1H-indol-3-
yl)ethyl]dimethylamine (169 mg, 0.368 m moles), Tetrakis triphenylphosphine palladium (0)
(26.0 mg, 0.022 m moles), and potassium acetate (54.0 mg, 0.55 m moles) in dimethyl
sulfoxide (4.0 mL) was heated to 160 - 180 °C under nitrogen atmosphere. The reaction was

monitored by TLC for completion. This compound was isolated, purified and characterised

according to the method described in principle for example 1 above. LR. (KBr, cm™) : 2763,
9
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(13.0 mg, 0.011 in moles), and potassium acetate (54.0 mg, 0.55 in

moles) in dimethyl acetamide (4.0 mL) was heated to 110 - 130 C under

nitrogen atmosphere. The reaction was 25 monitored by TLC for

completion. This compound was isolated, purified and characterised

according to the method described in principle for example 1 above. M.P :

215 -218 C ;LR. (KBr, cm’) : 2921, 1602, 1473, 1316, 1171, 1136, 533;
164k {23 3502807 Makime) 2 B2 60 ), 2 HoVIR, 34 (1. 9866 -
2.7(2HL, M) 2299 23O B2(2Hn)1),34.41.3F A3, MH371.62 <)( T2202H7.my, 7874, J =

1.5&%@@@ _c?:lﬂj%&]ﬂ .4&1'7%673 -77?/%8863(9}5635@1%%?322 SRS L 41 =86

oro-3-(N,N-dimethylaminoethyl)-1,2-Benzothiazino[2,3,
Exampiddie- S, S-oXidimetylanvaqsthylb-chlpra-anethyl-1,2-benzothiazino-[2,3,4-
abledviesssuliaiyd-5-chloro-7-bromo-IH-indol-3- yl)ethyl]dimethylamine (169
mg, 0.368 in moles), Tetrakis trighenylphosphine palladium (0) (26.0 mg,
i e e SR
preginmeetivt B s BHosdde 3 010 JivaRk hgaBedan 16029280 BUridéep.nltrdgeti 0.67;

MaARPSPNEIS1 TR IGACUQRMRS. QTLFH""BH?Q,WSH(QH‘,%)P@HHO@H‘?Br?z,hj?o@ (2H,
e

compound was isolated, purified and characterised according to
by &Hoa L Ebet it prifdipledbl 'kampie! 7 d86VE: PR (KB dhfrtio7es 81 -
8.19 A6D3, 138061174, 1126,865,551; Mass(m/z) : 379.2 (M+H)" ; 'H-NMR :

Ex%l%ge(GHlé)’ 266 32 &%ﬁm@t&%&f&eﬁ%@%&'&%.Zn%ﬁ',lﬁ&é&lﬂia%hgj[2,3,4-

(.63 (1H,s), 7.723-7.727 (1H,'d, J = 7.7 -7.8(TH,dd, J=9.4
ablindgls-S;p-daeided, d, J = 1.28), 8.22 - 8.26 (1H, dd, J = 8.6). Example 15 :
3-(NiNmimethiyAamino ethyl ploehipsarSdmatbyl in 2-beprothignineo daidadvdwas
ab]i -S,S=dioxide Using e itially same p as descri
R BTl el S VR A
1134R0(KB12.6179 : Mapsna33363.3 6B1+H) 36, B NVEY; 2M4$6thns) 2 @75207 (2H, m),
2.96\42!1}%5' g%ﬁ,—l;l%g%ﬁ&%(%gﬁ; 73.7)|.,372-5Z,75211‘H,S)@1,%-Q3§.7®17|,, m)q(f%ﬁfhh, 7=9.6),
m), 7.46 - 7. ,J = : s), 7.71-7, , bm),
703 Qb0 e i 4 Do B4 g0 ) “Eimple 16
Ex@(pleN 1D imeIHN¥rdioethyljbiBedifivois{lyadrbd2zbeniathiasizod 2)3,4-ablindole-
S,S%Hgﬁglg-s,s-dioxide : Using essentially the same procedure as
described in example 1, above derivative was prepared. Melting Range (
C):156ng1es5eBU4llY thr Sme pFgcederpas Hserribed 7 casape 40 ve derivative was
prepdi3d., 86066 R0139;(\asEn/D)9. I36].&KBA-drh)'); ' BEHIMIRG121343(GH75)| BRE 65,
sl %4%@2;7'&'15/@”) %%%2&4&%6 -@ﬂgﬁ{)@z B8 Wf 4371 (AP (hHh 88 6 (om,

, dd, J=9.6),
m).716%(1H;8), A H2dd., I5t 8Dk 920418 .23-@ A8 a1 1 F=87d) (Bxampfe0f7-:8.11

aB{NIN-RimetniangineethyYddiflumrn- 1, 8epenzothiazino-[2,3,4-ablindole-
R 1 SR AL R B A e o A ol
S,SHdRxi#Br, cm') : 2953, 1461, 1333, 1173, 1138, 765,

Using essentially the same procedure as described in example 1, above derivative was
prepared. Melting Range (°C) : 154 -158; LR.(KBr, cm') : 2933, 1595, 1468, 1318, 1166,
1132, 858; Mass(m/z) : 357.1 (M+H)" ; 'H-NMR : 2.35 (6H, s), 2.68 - 2.72 (2H, m), 2.96 -
3.00 (2H, m), 7.1 — 7.13 (1H, m), 7.44 -7.48 (1H, t), 7.58 (1H, s), 7.6 — 7.606 (1H, d, J = 2.44),
7.7-7.72(1H,d,1=17.84),79-7.92 (1H,d,J =7.64), 8.14 - 8.16 (d, 1H, J = 8.92).

Example 19 : 3-(N,N-Dimethylaminoethyl)-5-fluoro-8-methoxy-1,2-benzothiazino-[2,3,4-
ablindole-S,S-dioxide :

Using essentially the same procedure as described in example 1, above derivative was
prepared. Melting Range (°C): 186 —187.5 °C; LR. (KBr, cm™): 2946, 1597, 1411, 1327, 1168,
1126, 857, 501; Mass (m/z): 375.3 (M+H)"; '"H-NMR : 2.34 (6H,s), 2.66 - 2.7 (2H, m), 2.91 —

10
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561; Mass (m/z) : 345.3 (M+H)' ; '"H-NMR : 2.35 (6H, s), 2.67 - 2.71 (2H,

m), 2.92 -2.96 (2H, m), 7.38 - 7.41 (1H, dd, J = 8.56, 2.08), 7.64 - 7.69

(3H, m), 7.78 - 7.8 (1H, m), 8.09 - 8.11 (1 H, d, J =7.92), 8.22-8.25 (1 H,

dd, J =7.92, 1.00). 25 Example 18 :

3-(N,N-Dimethylaminoethyl)-8-methoxy-1,2-benzothiazino-[2,3,4-ablindole

- S,S-dioxide : Using essentially the same procedure as described in
2.9axakhphe 1;1dpbva '@&ti\‘/é\ﬁfgé’ pldpardd - NidtiHg ddahgé-0e) 7 P54’ -A%g( 1 H.
d, 1R Br.ecmiy3 29833)1895,- 846841318,1886). 1132, 858; Mass(m/z) :

3571 (M+H)"; '"R-NMR : 2.35 (6H -2.72 (2H. M), 2.96 30 3.00
o ) AN sl SRt o o it a
ablindplerSP-dipxidy: 7.7 -7.72 (1 H,d, J=7.84),7.9-7.92 (1L H, d, J = 7.64),

8-14Us&é@s€@mt§?ﬂﬂﬁg-&%)el)§?@iﬁm@ ékgiéscr;]bed in exaglple 1, above derivative was

3-(N,N-Dimethylaminoe -5- -8-methoxy-1,2- othiazino:[2.3.4-
PN B TR D2 P gl 30§08 27,
Magesrribety thl éarhbie H-SNR/e Htd/eile wa6 3520t éPdred. MBItAP6 (2H, m),

7.4R2nge (G): 4867487 @.@s'd-(BH,(*ﬁl?f,é?ﬁ'li)é;?Qé}f?» 898 (a 1H.Y.-1834), $168.5.176
1126, 857, 501; Mass (m/z): 375.3 (M+H)'; 'H-NMR : 2.34 (6H,s), 2.66 -
(15 & {51848, 2.91 - 10 2.95 (2H, m), 7.13-7.16 (1H, dd, J = 8.88, 2.44),
Exdudfe 24(1H3-0NN Bi bt atufnedtth065Citdthdl; §fhudrd)], Z-BenZoBBaldird-[2,3,4-

ab]é(}}io@é-jfls'-(ﬁojx?d%d" 1H,J=8.88). Example 20 :

N,N-Dimethylaminoethyl)-5-fluoro-8-chloro-1,2-benzothiazino-[2,3,4-
ab]irtdine-sssutididhe samgsragedesertidanithed 4B ie PPty aderivative was
preg@saribed kBexaimipledk abxrre dedyats g svanmprepared 3beltivg Rendge-NMR
Q) -153.4; Br, cm): 33,1175 894, 627:
2R P78 L B Pt o 58 (L, Sy o
7.58X 0 Q2H,09); 77040 (.45 Y 1,44 77.6162 @85S (3H7-K4).72 8.4y, @lasd. J =

7.68),0@1(& di @H,lg.gﬁ_),g_a)j.ﬁ -8.176 (1H, d, J=8.48). 10 Example 21 :
3-(N,N-Dimeth Iaminoetfgl)-5,-methi/?l-8-fluoro-1 2-benzothiazino-£2 3

Examiltadre-s Sbxmethdagineetibanmpbyid il gratbingacsle 2 findole-

S,Sedissidesd in example 1, above derivative was prepared. I.R. (KBr, cm’):

292]U S s’sérﬂ'lgﬁ}zrZl%@aﬁ%r%@éére(%@sc%%@d‘lh{wﬁm Il'g_!l',I\AM)Be c'itgri???[ive was
(6H, s), 2.68 - 2.72 (2H, m), 2.96 - 3.00 (2H, m), 7.1 - 7.13 (1H, m

, 744 -
prepagas (1 LR §KBs, 90 2118y B ED 1 Be( ’,a?ﬁz%.ﬁéklyf???-(?%(iﬂ; (M+H)", "H-
NMRI=YBEH! 9: 2.828HHs)d 2.7 57-64)78 A4 -t @992l hiy, 8.92) 1 Hxawripe 24 ),

7.5%}%5%?&@52%{?%’9@”1996%@' )f‘!a‘?fEY'gH§'H?f)é95h:ia%k’é‘?‘%’rz:fzi"%ﬁ’i‘?ﬁ%’,'%a, J=

-"Using essentially the same procedure as described in
9.08kample 1, above derivative was 20 prepared. |.R. (KBr, cm'): 2919,

Exdgh 1155, 11273 (8N-DodeMaam{nacthyBds sdatMetahi- iH2- M Rhix A&, 3,4-
ab]gl’dglgé,%]-—ldigkit%zs -2.77 (2H, m), 2.99 (2H, m), 7.52 (1H, s), 7.53 (1H,

1 Using essentially the same procedure as described in example 1, above derivative was
prepared. ILR. (KBr, cm™): 2918, 1463, 1327, 1174, 1139, 807, 607, 527; Mass (m/z): 355.5
(M+H)"; '"H-NMR : 2.4 (6H, s), 2.56 (3H, s), 2.59 (3H, s), 2.73 — 2.77 (2H, m), 2.98 — 3.02
(2H, m), 7.4 - 7.42 (1H, m), 7.51 - 7.52 (2H, m), 7.77 (1H, s), 7.96 (1H, s), 8.09 - 8.11 (d, 1H,
J=8.16).

Example 24 : 3-(N,N-Dimethylaminoethyl)-5-methyl-8-methoxy-1,2-benzothiazino-[2,3,4-
ablindole-S,S-dioxide :

Using essentially the same procedure as described in example 1, above derivative was
prepared. LR (KBr, cml): 2918, 1596, 1323, 1303, 1240, 1169, 811, 533; Mass (m/z): 370.7
(M+H)*; 'TH-NMR : 2.41 (6H, s), 2.75 — 2.79 (2H, m), 2.98 — 3.29 (2H, m), 3.99 (3H, s), 7.09 —
7.12 (1H, dd, J = 8.84, 2.44), 7.51 — 7.52 (2H, m), 7.57 —= 7.58 (1H, d, J = 2.4), 7.72 (1H, s),
8.12-8.15(1H, d, J = 8.8).

11



10

15

20

25

30

35

7.59 - 7.63 (1H, m), 7.75 -7.79 (2H, m), 8.16 - 8.18 (1H, d, J = 7.88), 8.21

- 8.23 (1H, dd, J = 9.08) Example 23

3-(N,N-Dimethylaminoethyl)-5,8-dimethyl-1,2-benzothiazino-[2,3,4- 25

ablindole-S,S-dioxide : Using essentially the same procedure as

described in example 1, above derivative was prepared. I.R. (KBr, cm’):

2918, 1463, 1327, 1174, 1139, 807, 607, 527; Mass (m/z): 355.5 (M+g%
ExanpiiR 23.4 (6H,SyNSNsRipsthdginggthl)- - dichlprol 2rhenaothipzine?,3,4-
ab}ﬁaﬁale(SJS,m)aﬁezl 7.42 (1H, m), 7.51 - 7 52 (2H, m) 7.77 (1H, s), 7.96

(1H,$),,8-09.- 8.41 ¢d, 1H, 30 J = 8.16), ple 2

3- (NI§N$)1 imethy! ﬁ ‘ﬁﬁ%%%ﬁlwfrgced@{ﬁ eﬁ?élt r§>€§7 i"%“ﬂ’é%%oaﬁ?g%ﬁ%“vé‘%“’ e
preaﬁﬁﬁdM@tsgﬂamic@ 9ding Gtk the 5ANe2praeRdlid ak! 78. 1150 851,
79 dessoribegl Mz@gaﬂiy@je@,sawes@ba(mme Wa&mmpas?%ms@@mmm (2H,

918, 6 116 m 7

AR TR 61 (G 45120 5770 O A, B 08 | e (S, 1P
J=3.99 (889 s)B- TOOOH7d 2 {100 @, 1P = 8. BAIPLANY, 7 &36). 7.52 (2H, m) 7.57 -

ExZnﬁﬁe(l'de d..J 3 N Bifiret oétihydrS-Hablblod oifeidth-12-beRalG zino-
N- Dlmet amlnoet yl)-5,8-dichloro-1,2- benzothiazino- [2,3,4-
[2 %16]%‘?&1'8%0

Usmg essentially the same procedure as
desdﬁdmgjdn@xmhypi& ];alabpmdmrwmldeswasd prepargdt Metiing dangeive was

preé%)edl%fn Ng%l ((46%6*/“ )> A8% &(8D ’C&’BFH%N%I\%{@’S“@’OE;%S51?831 838,

ass 395, 397 399 M+H %
38h, W%ﬂzﬁﬂ%‘% 3 41? éﬂ(lz@ m)H7NMR 7263@ OH,; th) 29072 2 7072 (o0, #2 -
2.94 21,64),7482 7 40Q KL K, U= 8.5 1.52)78399 7.8X0H L, d-324,.56), BB 1H,

17 8.
). .73%\1 7(%_:ﬁn[]jllfhylaméll;?w@c%g’tﬁy 5@%9(3@)% (id dlchigcgro 1,2-benzothiazino-
Exjmple- ab]|ndoIé—S‘ISNdi’émdhyl%1101mmﬂglﬁéblﬁrﬂiylﬁ%%h%bepmﬂewr@%3,4-

abficdsEResldpg@mple 1, above derivative was prepared. Melting range
(C): 207 - 210; I@,(tKBr cm'): 2918, 1454, 1340, 1]%%“@1163 838, 981,

MasgS(lrl?’f?"ze)isQﬁfﬁl e SIS u']igl CrlEegén(é e 65 %I@HVG was
prema)e@. ORHIRLOBIGH @), 71AH —2HUKTHR GBI <18.%, DAR)|4A5933P.6P1 6BHE3S,

5943‘3&2 _l\?ags%m?zg)) 459618 ﬁ%l’h 5},@79%+ﬁ)8511(11ﬁ1v1‘#< 586, 57:9%7 7991 (2n,
m) 328¢| Nzﬁ?ﬁ%’fhﬁﬁrﬁ rﬁgélcﬁyﬁlgg O 0 A 7dHidRod It ot iAazin s 2Lam). 8.01 -

8. Oab]mdﬂqleﬁaSédlomde Using essentially the same procedure as

Ex%&el)%) ?%d m Lﬁegfﬁgr\ﬁ?ngeﬁ?’& ca} I Z{g 1%%0%%% %ﬂ’z%lg-g?,%%%ﬁindole-

S%@exwmss(m/z) 429, 1,431.1, 432.9 (M+H)' ; 'H-NMR : 2.35 (6H, s), 2.67
- 2.705(RE e s2h 1)y 2435 arke PfoktilirB s de6BibdiinSdxanpl 17 abdvblddridaske was

prepared) K/I8131ng7r§n6g1§2(k&)m)1’3§'91156.3; LR (KBr, cml) 12962, 1331, 1169, 1124, 826,
766, 749; Mass(m/z) : 361, 363 (M+H)" ; '"H-NMR : 2.35 (6H, s), 2.67 — 2.71 (2H, m), 2.93 —
2.97 (2H, m), 7.62 — 7.69 (3H, m), 7.78 — 7.80 (1H, m), 7.92 — 7.93 (1H, d, J = 1.56), 8.12 —
8.14 (1H, d), 8.22 — 8.24 (1H, dd, J = 8.0, 1.08).

Example 29 : 3-(N,N-Dimethylaminoethyl)-9,10-dichloro-1,2-benzothiazino-[2,3,4-ab]
indole-S,S-dioxide :

Using essentially the same procedure as described in example 1, above derivative was
prepared. Melting range (°C) : > 240; LR (KBr, cml) 1 2940, 1448, 1329, 1165, 793, 600;
Mass(m/z) : 394.9, 397 (M+H)"; "H-NMR : 2.37 (6H, s), 2.71 — 2.75 (2H, m), 3.00 — 3.03 (2H,
m), 7.45-7.49 (1H,t), 7.74 - 7.76 (1H, d, J = 7.72), 7.81 — 7.83 (1H, d, J = 8.76), 7.89 — 7.91
(1H,d,J=7.76), 8.08 — 8.10 (1H, d, J = 8.72).
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8.03 (1H, d, J = 8.76). Example 28 :
3-(N,N-Dimethylaminoethyl)-5-chloro-1,2-benzothiazino-[2,3,4-ab]indole-
S,S-dioxide : Using essentially the same procedure as described in
example 1, above derivative was 25 prepared. Melting range (C) : 133 -
136.3; I.R (KBr, cm') : 2962, 1331, 1169, 1124, 826, 766, 749; Mass(m/z)
:361,363%2( I;I}Z 'H-NMR : 2.35 (6H, s), 2.67 - 2.71 (2H, m), 2.93 - 2.97
Exgomlend0 7 dymsthviaminopghyh-ehipre-Simethgsy- h2oheprpthiazine-[2,3,4-
ab]]nﬁﬁ))e&,SZdu&;ﬂlé -(1H d), 8.22 - 8.24 (1H, dd, J = 8.0, 1.08). Example 29
3-(N Dlmeth oet )g be((;{urlchlgro 1.2- benzothllalz nob(%

31§ 2essen € sa escribed 1i exara]fJ Va 1ve Was
indo IOXI smg eSsentiall y the same procedure as escribe

preé%&%ﬁféltlnwe% (o@w‘e&% W8S PRefidiecveitigordige i3y L. :11@108592573
534KBis )y 2940, M48) 133N MR6D. 39316002 .dassimiz), 3949339797 (2H,

mo T o T e s g Tl
7.68.78)587.001, 0.0% 135180 d JBE (TH6Y, 108568510 (BHG AIH & 8TBR42

Exgﬁ @ie %O(N N-Dimethylaminoethyl)-5-methyl-8-isopropyl-1,2-benzothiazino-[2,3,4-
.N- Dlmeth_ylamlnoethyl) -5- chroro 8-methoxy-1,2- genzothlazmo [2,3, 4-

ab]d[}ﬂﬂ{ﬁo‘fé*gilgxﬁﬂgmde Using essentially the same procedure as
desdriieddssaxialiyple kaaboue driyatideswihsd prepargi: Melting damgeive was
preé%)ed 101 18! gﬁ (KB s ?91819 %%%?6@&13)11295]76? §§Ol4§§3(13§2 1174,

Mass(m/z) &] :z % S),2.67 -
Maﬁ%§“’§)9338%(§47*{’§l-¥ HNNR (3A3 s)l ?Sl@H Ah6- f#ﬁ%d;) FOB(EH, 9,368 -2.72
CH,.Bd, 286318l (TH I, 2.86), T.BL (ltkep)), 7.46 — 7.48 (1H, dd, J = 8.24, 1.32), 7.49

L Qo SRRE) TR PR I B A BB TR B,

EX@I(NGIM Fréthdiietdetapisethyibrp-Buieropt dpaniropylbbrbstiziethineinfo 3243,4-
abhﬂm,i;gog)ged%ﬁd@ioxide 10 Using essentially the same procedure as
descrlbed in exa{CpIe 1, above derivative was  prepare Megln range

S .
(C) 1888 sl hRha PR s 4% %%‘4‘886"1%2% b #99€ derivative was
preMash (Mg 38RENEH) 11 H-NMRR U35 .- diB8: (BH7 d)SB3B46H,133, 2188, 796,

66ﬁ3'ﬂ43§l§lﬁ/58 3@77(%41?1')"' M.V - 24838 (2hy 'E%)i?u )9 3844 "b&?l@in(zH
8.24 1.32),7.49 (L H,s), 7.53 (1L H,s), 7.79

m)g}.97 98- 977@@ (ﬂ!)l—? ]d 3. Bilgiﬁe@ 7385 14 (ﬁid‘a IS éﬁzé) 1%5]%xa élH
dd,32=83¢ N NeDinwsthylaminmeshy - Bl ak8-isoprapyisy, 2-bienzathiazing, d, J =

1 48[)28319tb 35? dQ‘ijﬁled§ Sgdigglde : Us!ng _essentially the same prpcedure as
déescribed In example 1, above derivative was prepared. Melting range

Exgmple; 138. £24-(MNilimnethylpnioaethyli§d 01diflnorp: 1:23-bempghingino 53 4-ab)
indmggmg)ﬂdam (M+H)'; '"H-NMR : 1.35 - 1.37 (6H, d), 2.36 (6H s), 2.68 -

2.97 m
dd S“’c’)g §éseﬁ ]fﬁyf%l Sanr Offﬁf“)edac? %’SC@‘ Q‘ ?‘6’5‘@ ﬁve % E'/V%té"e was
prepapetl (Mdltidd rdneed’0)2.08) - TEOLER (KB18qnbi; 39GB=1612, 1331 1261, 1173, 1111,
855, 797, 512; Mass(m/z) : 363.1 (M+H)"; '"H-NMR : 2.41 (6H.s), 2.74 — 2.78(2H, m), 3.02 —

3.06 (2H, m), 7.04 — 7.1 (1H, m), 7.47 - 7.53 (1H, t), 7.62 (1H, s), 7.67 - 7.71 (1H, m), 7.8 —
7.82 (1H,d,J =7.76),7.87-7.89 (1H, d, ] = 7.72).

Example 34 : 3-(N,N-Dimethylaminoethyl)-5,8,10-trifluoro-1,2-benzothiazino-[2,3,4-ab]
indole-S,S-dioxide :

Using essentially the same procedure as described in example 1, above derivative was
prepared. Melting range (°C) : 140 — 144(dec); I.R (KBr, cml) 12917, 1579, 1462, 1339, 1173,
1094, 857, 799, 529; Mass(m/z) : 380.7 (M+H)* ; 'TH-NMR : 2.38 (6H,s), 2.7 — 2.74(2H, m),
295 - 299 (2H, m), 7.08 — 7.14 (1H, m), 7.47 — 7.5 (1H, dd,J=8.4,2.04), 7.58 — 7.61
(2H,dd,J=9.84), 7.67 (1H, s).
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1.48), 8.14 - 8.16 (1H, d, J = 8.28). Example 33 :
3-(N,N-Dimethylaminoethyl)-8,10-difluoro-1,2-benzothiazino-[2,3,4-ab]
indole-S,S-dioxide: 25 Using essentially the same procedure as described
in example 1, above derivative was prepared. Melting range ('C): 155 -

160; I.R (KBr, cm’) : 2963, 1612, 1331, 1261, 1173, 1111, 855,797,512;
Mass(m/z) :363.1 (M+H)' ; 'H-NMR : 2.41 (6H,s), 2.74 - 2.78(2H, m), 3.02 -
Examyde 288 i), FORN-PimethylaminpeshyD) 5 gnehyl-%) 0xdighlorer 13-bergpthiazino-

[2,%,4/db(ktome)S,8-diexid®2: (1H, d, J = 7.76),7.87 - 7.89 (1H, d, J = 7.72). 30
Example 34 ; . o o
3-(N@I\EIJ1-I§i methylaminosthvi s E LS oot 2-benzothiazine 15 SA4ab] ™

prepierslel B &K Bloxine: :U8H0y W68ehtitily e sAtRe3probd i adlasseripeddh. 411

(MeKgmpieNvRboyeTdenvaliverwas prepared; Mejtingoange () 7.34014, s), 7.58

(1915 01 o5 WRAL(IHA- 530% (i DL LA 2 s ), 2.7 -
Ex@0ibd¢2136 m), BERDBinR O9I¢Rnavt)yD.GechiproB(MHi)oi-A2-bR1B (1 Hiazino-

12,895t 0 diciae 7-61 (2H,dd,J=9.84), 7.67 (1H, s). 13 Example 35 :
é-(N N-Dimethylaminoethyl)-5-methyl-9,10-dichloro-1,2-benzothiazino-

[2,3,H§H‘§] HIBIRLY, BiBRTIB IRy e Searthenl fria ¥apife proRutire 48 ve Was
pregasdribRdiiBexamypledll 7ahtdge dedyatiRae 1as Niaeparad. 19R (KBS, ¢ir'))* ; 'H-
NMI© 3643460, %?‘2334 1im é%h??n),s%@@ 60294 Mpssgva) izﬂ@%, 51783 - 7.66

ngHH ":'H-NMR : 2.37 (6H, s), 2.70 - 2.74 (2H, m), 2.96 - 3.00 (2H, m),
(2 o3 217& &y 87.681.@ I, §932. 7871 433§, PralJFd B H, d, J = 8.8), 8.06
Exaiifld (7 H: B-ANN\SHinjethyiamiplge51)-5-methyl-8-chloro-1,2-benzothiazino-[2,3,4-
b 'g}INS i@eth(\{la}minoethyl)-5-ch|oro-8,10-dif|uoro-1,2-benzo thiazino-
a % ,zf:a%'inlg@egs,s-dioxide : Using essentially the same procedure as
desdyiegidssenkaliyphe amp ovesdriy/atideswisd 10srapdedd AR KBy ative) was
prej (1. I; " ,2787; 185 3UMT Z) 3987790, ) 373 AW (M+H)*

A 4G Ui Am e A

2. ,m), 2.99 - 3. : M),
R G e b g B g B g Ty 2 s
(3HL.B2)7 FXartplke, 842 - 8.15 (2H, m).
Exiéﬁi;'\ké)!“3%Wﬂﬁﬂi‘%ﬂ&ﬁ?%iﬁé@?ﬁ;‘hyﬁﬁ?&lj&@iéuﬁfpﬁﬂzﬂim@ﬁ%ﬁilgzﬁ:étz,s,m

ablindole-S,S-dioxide : sing essentially the same procedure as
ab e diPEEhple 1, above derivative was prepared. LR (KBr, cm') :

2918]sh6Rs&i3id0y 1He/hnik(@6¢e096: Al dss(ibid) in 3XbmBIé0. SatvitHdEriyative was
ol G L DAL B DB S0 00
(MSEN ;NEWYER iyl ai¥imo b8/ SHe ok 5-8 5 obafL - BéRzothiAZdd- [2)32424 -
2.98Qaplndeler S,S1dioMideep Y 5ing essantiailvithe-same, nresedyre) a6694 — 7.699
(fegbedin example 1, apovedrrivative Wag ;- g a).
Example 39 : 3-(N,N-Dimethylaminoethyl)-5-methyl-8,10-difluoro-1,2-benzothiazino-
[2,3,4-ablindole-S,S-dioxide :

Using essentially the same procedure as described in example 1, above derivative was
prepared. LR (KBr, cm') : 2918, 2849, 1619, 1332, 1170, 853, 802; Mass(im/z) : 377.1
(M+H)"; '"H-NMR : 2.45 (6H, s), 2.60 (3H, s), 2.75 — 2.83 (2H, m), 3.10 — 3.60 (2H, m), 7.02 —
7.08 (1H, m), 7.56 — 7.70 (4H, m).

Example 40 : 3-(N,N-Dimethylaminoethyl)-7-trifluoromethyl-10-chloro-1,2-
benzothiazino-[2,3,4-ablindole-S,S-dioxide :

Using essentially the same procedure as described in example 1, above derivative was
prepared. IL.LR (KBr, cml) : 2917, 1348, 1297, 1170, 1142, 753; Mass(m/z) : 429.1, 431
(M+H)" ; 'TH-NMR : 2.37 (6H, s), 2.72 — 2.76 (2H, m), 2.99 — 3.04 (2H, m), 7.48 — 7.58 (2H,
m), 7.72 - 7.82 (2H, m), 8.20 — 8.60 (2H, m).
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prepared. LR (KBr, cm’) : 2963, 1457, 1406, 1336, 1178, 1126, 827,

Mass(m/z) : 403.2, 405.2 (M+H)"; 'H-NMR : 1.382 - 1.399 (6H, d, J = 6.8),

2.37 (6H, s), 2.65 - 2.73 (2H, m), 2.94 - 2.98 (2H, m), 3.12 - 3.15 (1H,

sep.), 7.53 - 7.56 (1H, dd, J = 8.28), 7.63 (1H, s), 7.694 - 7.699 25 (1 H,

d, J=1.68), 7.96 - 7.967 (2H, m), 8.15-8.17(1H, d,J=8.24). Example 39 :

3-(N,N-Dimethylaminoethyl)-5-methyl-8,10-difluoro-1,2-benzothiazino-
Expmply_ablindold-E\SNdinsiByimipes babetfamyarctatim pnstdufschioro-1,2-
bertkesiibiad- 0, BHampirldle B8 deodida vative Was prepared. I.R (KBr, cm’) :

A TR SRR DR A v
prem}eor OR (KBS 1), 04356437, 764%H 208). Eiﬁnﬁ% AMlass(m/z) : W7, 4492
(M3HN; memh hxdam%@Emyb?bmﬁwgrpmemylzmdﬂi@@(mwln) r7]46 7.49 (1H,

enzot 4 0] oxide Ing ess S

dd Eroc%e?()iuiry r]70(1112 gcrlbﬁdll:r?gexgrf% 1% ét?ove8 rlgi?vee/vr\ga&?s %’é c‘Iar)é%ragrged 8.07
(1H,R, (kBt66m') : 2917, 1348, 1297, 1170, 1142, 753; Mass(m/z) : 429.1,
Exéfnﬁﬁle('\“kb) H- NM’RN 31W&@My&nﬁﬂe’thﬁ)%616?&"01{1&}»0275%%&9041{&1{&1 1,2-

8( } A2 - 782(2H m)820 8.60 (2H, m). 14
beIEQHH%}g%[iZ 3.4- ab]indole- -S,S-dioxide :

3-(NINHRi msethyddipniho etigl piodtdaroay delbtuibed imetkyhilo-thiboee @ivative was
preBS@&olﬂﬁ'f(‘f{@P g3 HahjindglerSe9- ‘i“l%'dlel 3539 REREMAY 468 S8R 1)

rocedure as described in'example 1, above derivative was prepared. LIZ

'H-ORBR chit} (G843, 2455 2J?§4§H12@83 (1317(3 1968\ d(Rdfy) 7447 A4 D76 —
7.78 (M) ="BI6MIMER0 2. B80HHSY, 2-69.4)2843 (2H, 1) 894 8.8798H24H J 1 8.60).

_7 49 (1H, dd, J = 8.0, 2.1), 7.54 (1H, s), 7.76 - 7.78 (1H, d, J =
RE&@F@% 7.82 (1H, dd), 8.04 - 8.07 (LH, d, J = 8.60). Example 42
3L(NMeDiiethysiivinecthyTEsaheiuie Moo P LB drtRRhy -1, 2-
benaiane- ARAAVINSRIacS Swioxiders 401 i sssenalyine
me proceaure escriped in e ove derivative was
p3z: pared iz (kgnmc?ﬁ‘jm 2456, ?é%gbi%?% 3 3, 1130, 795: Mass(m/z) :
463 65, BMEH):AH-RIMR S2c43{6H95)6 7971283 (2H, m), 3.03 - 3.10

(3H, Besé,33%1, é%éﬁﬁ!ﬁs& BSre M& (&R, 2602816%) 24180 43804
(1H,d, J=1.4),8.03(LH,bs), 8.05 - 8.07 (1H,d,J=

FéEF@R(Er\Pcﬁs%ﬁinavBréa i, €hay Jﬁfa&rgh@@- FRpaNad Hé’ﬁ{é&(l 167
1119-1122. 2. Fujiwara, Y., Moritani, I., Mastuda, M.; Tetrahedron; 1968,
24, 4819-4824. 3. Heck, R. F.; J. Am. Chem. Soc; 1968, 90, 5518-5526.
4. Heck, R. F.; J. Am. Chem. Soc.; 1969, 91, 6707-6714. 5. Braese, S.,
Gil, C., Knepper, K.; Bioorg. Med. Chem.; 2002, 10:8, 2415 - 2438. 20 6.
Amos, P. C., Whiting, D. A.; J. Chem. Soc. Chem. Commun.;
1987,510-511.
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15 Claims: 1. A process for the preparation of substituted
benzothiazinoindoles of general formula (1), RI1\R2 N R3 R4 SOZ 5
wherein R1, R2, and Rq are independently selected from hydrogen,
chloro, fluoro, amino, nitro, cyan, CHO, (C1-C3)alkyl,
perhalo(C1-C3)alkyl, (C1-C3)alkoxy, aryl, aralkyl, 10 aralkoxy,
(C5-C7)heterocyclyl, (C5-C7)heterocyclylalkyl, (C5-C7)heterocyclyloxy,

aé‘@;‘ﬂ acetyl, alkylamino, aminoalkyl, amide, hydroxyalkyl, carboxylic acid

and its derivatives, while R3 is selected hydrogen, (Cl C3)alkyl, aryl and
g‘rbrgé( SS orihd and ItS ((j)rel % B’?% Ch C%Egﬁggfl ole (yfc g“eznaetrlaqr%ormula @,
ormu e substitute

benzenesulfonyl-7- bromo 1H- mdole) 15RR2 NR3 BrSOzZ\\Il HR4 1l
wherein R1, R2, R3gund e as defined above, using suitable catalyst
and solvents at a 20 syi fee. 2. A process as claimed in
rmula | is selected from
8-Methyl-3-(4-methyl-pip ethyl)-1,2-benzothiazino[2,3,4-ablind
ole-S,S- dioxide;
8-Fluoro-3-(4met
ole-S,S- dioxide;
3-(4-Methylpiperaxin-1-ylfmethyl)-1,2-benzothiazino[2,3,4-ab]indole-S,S-di
oxide;
8-Isopropyl-3-(4-methylpiperazin-1-ylmethyl)-1,2-benzothiazino[2,3,4-abl]i
ndole-S,S- dioxide; 1,2-Benzothiazino[2,3,4-ab]indole-S,S-dioxide; 5
1,2-Benzothiazino[2,3,4-ablindole-S,S-dioxide; 3carboxaldehyde;

QVA@QWIR!L’ f‘ibéP&&h?éf‘ziH%‘fEeBd&nél%]ﬁ‘?% %dérgndﬁ’dﬁéfﬁéen chloro, fluoro, amino,

nitro, cyano, CHO, (C;-Cjs)alkyl, perhalo(C;-Cj)alkyl, (C;-Cs)alkoxy, aryl, aralkyl,
aralkoxy, (Cs-Cpheterocyclyl, (Cs-C;)heterocyclylalkyl, (Cs-C;)heterocyclyloxy, acyl,

acetyl, alkylamino, aminoalkyl, amide, hydroxyalkyl, carboxylic acid and its derivatives,
while Rj is selected hydrogen, (C,-Cs)alkyl, aryl and carboxylic acid and its derivatives
which comprises of cyclization of compound of general formula-II, (i.e. substituted 1-

benzenesulfonyl-7-bromo-1H-indole),

R,
R1\
N N
R3

S
2 / ‘
WAL

In

wherein R, R,, R; and R, are as defined above, using suitable catalyst and solvents at a
suitable temperature.
A process as claimed in claim-1 wherein said compound of formula I is selected from
8-Methyl-3-(4-methyl-piperazin-1-ylmethyl)-1,2-benzothiazino[2,3,4-abJindole-S,S-
dioxide;
8-Fluoro-3-(4-methyl-piperazin-1-ylmethyl)-1,2-benzothiazino[2,3,4-ab]indole-S,S-
dioxide;
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3-(N,N-Dimethylaminoethyl)-1,2-benzothiazino[2,3,4-ab]indole-S,S-dioxide

é-MethyI-s-(N,N-dimethylaminoethyl)-l,2-benzothiazino[2,3,4-ab]indo|e-S,
S-dioxide;
8-Isopropyl-3-(N,N-dimethylaminoethyl)-1,2-benzothiazino[2,3,4-ab]indole-
S,S-dioxide; 10 o . o
srEhrgrE AR ZimetiRAdinbétpRRoin iR 2 othia g pe S A-diridfole-s,
-aiopiol®)l-3-(4-methyl-piperazin-1-ylmethyl)-1,2-benzothiazino[2,3,4-ab]indole-S,S-
8&Flu8rp-3-(N,N-dimethylaminoethyl)-l,2-benzothiazino[2,3,4-ab]indole-S,
S-dioxide;

sLEHBsrsodsrérRlA-B4Rb Nndptastyiignidtsethyl)-1,2-benzothiazino[2,3,4-ab]
iNgdoRD ol AHPXIAES, 4-ablindole-S,S-dioxide;-3-carboxaldehyde;
5-Chlorp-8-Fluoro-3-(N,N-di : inQethyl)-1,2-benzothiazino[2,3,4-ab]
i%— 0?89& ég—kg)a(i)g%(l%éo[\ig,ﬂﬁ)wydgfggg—cﬁ%%de,
3B3{N,N-Dimetiyldamnirdethnll 2 Datriohomgneidthytab | vdedothlazine:[2,3,4-a
biRflRISTS. B9 AAXidRh ylaminoethyl)-1,2-benzothiazino[2,3,4-ablindole-S,S-dioxide:

3- N,N-Dimetk}l}/laminoethyl)_-S, -difluoro-1,2-benzothiazino-[2,3,4-ablindol
68- @Miéé ,N—dlmethylamlnoethyl)—l,2—benzoth1az1no[2,3,4—ab]1ndole—S,S—ledee;

fB(@hNPDMNINﬁHﬂch@WQ)&hEIDKI 12tk2-doBiazotiinziheb]2)3otk-8l iddaldeS,
S HRX1985 RN -dimethylaminocthyl)-1.2-benzothiazino[2. 3 4-ablindole-S,S-dioxide:

3-(N,N-Dimethylamindethyl)-8-methoxy-1,2-benzothiazino-[2,3,4-abjindole
_é-’ ga;@;édg?thyl—?)—(N,N—dimethylaminoethyl)—1,2—benzothiazino[2, ,4-ablindole-S,S-

HMibEe-Dimethylaminoethyl)-5-fluoro-8-methoxy-1,2-benzothiazino-[2,3,4-

indole;S,S- digxide; .. . . .
N RS A msty mingeiy 2 besoiacingla 3 Lablindgle S.
idtiglides | S- dioxide; 25
35(Ne N-Dima v amnag i) Rrdnetms@yriorh2hanzeNazingidid-a8-
lindole-S,S- dioxide;
f-m,lffﬁ’Dimethylaminoethyl)-5-methyl-1,2-benzothiazino-[2,3,4-ab]indo|e-
S-Sdekidesthylaminoethyl)-5,8-difluoro-1,2-benzothiazino-[2,3,4-abJindole-S,S-dioxide;

S (heN-BimayIamnash¥mdipeivihie Rt 2ohiasrdR-3.4-aBINAO
le-S,S- dioxide; 30

SIN:BirbAzRRsd g s e Reaiingne; B Bdrdtria oS diaside:
ab{MablexEes Gydiaxieehyl)-5-fluoro-8-methoxy-1,2-benzothiazino-[2,3,4-ablindole-S,S-
3:(NN-Dimethylaminoethyl)-5,8-dichloro-1,2-benzothiazino-[2,3,4-ablindol
edl Xé %ioxide'
SHN-Dimrstsiamnrsdetyhismes ehbrrol ditknsrsbiaingdAzutriabndelys §-
4ipRjirdole- S,S-dioxide; 35

300N Bimetylaminge ) S RS s b RanEainz ne Ay
3HMiNeDimethylaminoethyl)-5-chloro-1,2-benzothiazino-[2,3,4-ablindole-S
7 RAIBEnedh laminoethyl)-5-methyl-1,2-benzothiazino-[2,3 4-ablindole-S,S-dioxide:
3-(N,N-Dimethylaminoethyl)-9,10-dichloro-1,2-benzothiazino-[2,3,4-ablind
o?é(-%NsDHRS’%?é{ noethyl)—5,8—d’1methyl—1,2—benzoth1azm0—[2,3,4—ab]1ndole—S,S—
JidyjNk:Dimethylaminoethyl)-5-chloro-8-methoxy-1,2-benzothiazino-[2,3,4-

aﬁ%ﬂﬁﬁfﬁe&&ﬂiﬁ?ﬁggﬁﬁ)ﬁ—methyl—S—methpxy—l,2—benzothiazino—[2,3,4—_ab]indole—S,S—
3-(N,N-Dimethylaminoéthyl)-5-methyl-8-isopropyl-1,2-benzothiazino-[2,3,4

-di9nitiole-
3-(N,N-Dimethylaminoethyl)-5,8-dichloro-1,2-benzothiazino-[2,3,4-ab]indole-S,S-dioxide;
3-(N,N-Dimethylaminoethyl)-5-fluoro-9,10-dichloro-1,2-benzothiazino-[2,3,4-ab]indole-
S,S-dioxide;
3-(N,N-Dimethylaminoethyl)-5,9,10-trichloro-1,2-benzothiazino-[2,3,4-ab]indole-S,S-
dioxide;
3-(N,N-Dimethylaminoethyl)-5-chloro-1,2-benzothiazino-[2,3,4-ab]indole-S,S-dioxide;
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S,S-dioxide;
3-(N,N-Dimethylaminoethyl)-5-fluoro-8-isopropyl-1,2-benzothiazino-[2,3,4-
ablindole-S,S- dioxide;
3-(N,N-Dimethylaminoethyl)-8,10-difluoro-1,2-benzothiazino-[2,3,4-abjindo
le-S,S- 10 dioxide;
3-(N,N-Dimethylaminoethyl)-5,8,10-trifluoro-1,2-benzothiazino-[2,3,4-ablin
d?b@{, @118?8% 1noethyl) 9,10- dichloro- 1,2- benzothiazino- [2,3,4- ab]lndole S,S-

%{M;B&Dlmethylamlnoethyl) -5-methyl-9,10-dichloro-1,2-benzothiazino-[2,3

ole- S,S-dio
RN BT R uopis by g 2 e
Aigpiilsdlole- S,S-dioxide;
33(N.N-BDimethylam e nRmetdoB el ore A rerhe R prm4 2 ittt b

- dioxide;

C;%?ﬁd?\?’f)lmethylamlnoethyl) 5-chloro-8-isopropyl-1,2-benzothiazino-[2,3,4-
@]M%@H@@)Q@u@mb +5-fluoro-8-isopropyl-1,2-benzothiazino-[2,3,4-ab]indole-S,S-
%&%% Dimethylaminoethyl) -5-methyl-8,10-difluoro-1,2-benzothiazino-[2,3,

abJindole- S,S-dioxi

zﬁﬁﬂ N: B%Pﬁféhé@ﬂ%ﬁ?&&ﬁ%ﬁ)l9’%&?6?&&&%%0116%%&2% S HURSH it ZTho-[
Addablindole-S,S-dioxide; 25
SN BImaivAmRAR s Sriliaio s T eromabNo O SRk D887
thiazino- [2,3,4-ab]indo e dioxide;
?mlﬂFéDlmethylamlnoethyl) 5,10-dichloro-7-trifluoromethyl-1,2-benzothiaz
inaABEimabyndale-ShPHciaxitey 3, A-Rraness g5 Kaioed-n £lajpy kb lindole-
vy? in. t e catalyst used for cycfizatiion is a palladium (0) 30 or (1)

{(complex system. 4. A process as claimed in claim 1, wherein a

s?eriﬁé[@ié%mﬁﬁwﬂ@mlr(@atwllﬂy@afa@é@c@ﬂlmwl Qﬂm@ﬂh@@h@ééﬁ frohingnde-
of asiat the following : Pd(OAc)2 PdC12, Pd(0)(PPh3)4,

e R R E R S s bt

aswd@igmed in any preceding claim, wherein the suitable Ilgands used with

PalRAUR G NRHAGRFIECLAR L AMBRS R TR DL RROFRNBSS abjindole-

phos hites, héterocyclic "carbene ligands or Li, and more preferabl y
?fﬁ'ﬂ?s 18 6. A process as claimed in any one of claims 3 to 5

veheraimiine tationofdbvayprefaread] Rd (caithlysi-Wittb@alaospirine -Latadyai]indole-
% Clh n the range of 2 to 4 as exemplified in the PdC12(PPh3)2 and
Pd% ()P Ph3)4. 7. A process as claimed in any preceding claim, wherein

tﬁé%1§prpgtmlémn@e@d"h&muoromethyl 10-chloro-1,2- benzothiazino- [2,3,4-
abJindole-S,S-dioxide;

3-(N,N-Dimethylaminoethyl)-5-fluoro-7-trifluoromethyl-10-chloro-1,2-benzothiazino-
[2,3,4-ab]indole-S,S-dioxide;
3-(N,N-Dimethylaminoethyl)-5,10-dichloro-7-trifluoromethyl-1,2-benzothiazino-[2,3,4-
ablindole-S,S-dioxide.

. A process as claimed in claim 1, wherein the catalyst used for cyclization is a palladium (0)

or (II) catalyst complex system.

. A process as claimed in claim 1, wherein a suitable palladium (0) or (II) catalyst complex

system is chosen from one or more of the following : Pd(OAc),, PdCl,, Pd(0)(PPhs),,
Pd(0)(P(0-CH3)Phs),. PdCly(PPhs),, Pd,(dba); CHCl;, (n’-allyl-PdCl), or Pd on carbon
without phosphine ligand.

. A process as claimed in any preceding claim, wherein the suitable ligands used with

palladium catalyst are selected from one or more of phosphines, phosphites, heterocyclic

carbene ligands or Li, and more preferably, phosphines.
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10.

11.

12.

13.

14.

15.
16.

5 catalyst used in the reaction is in the range of 0.01 to 0.10 mole
equivalents (1 to 10 mole percent) based on the compound of formula

(11). 8. A process as claimed in claim 7, wherein the molar ratio of the
palladium catalyst used in the reaction is more preferably in the range of
0.03 to 0.05 mole equivalents (3 to 5 mole percent) based on the

compound of formula (11). 10 9. A process as claimed in any precedin
ciariPeimeASiRltHRd R st isldfitet EHITSOR, ther4Eoaof1he greferred Pd
prackss wishclaivsgdna elaiyyO:skieteinnthiee molgr satd of basexwsqdiirdha the
r ian,is, about 0 - le equivalents based on the compound of
Eé&fz?gbm)z_aﬁ&ﬁdébxﬁpﬁ‘f

formu rocess ‘as claimed in claim 9 or 10, wherein the suitable

baguqeceithefldigsdleanr Pisastinheliad heacpolhe apveticassléibe papadium
asdigaethyd farmamicetRMIrhelingthyt osoifexide (RS Qivalents (1 to 10 mole

dimethylace amit e (DMA ,)dapg inCIIUd@z the mixture of these solvents in
errﬁfﬁlg p?(s)?)o? iohs. 122 npr%cé’%%“é% iimed in any preceding claim

- Whereiesthe dolvedtiuskdis/,ditrathyiheetalnidaiinothber atibadifugr c2@lyst used in

VRILPRA UNBoR P AR A BIACEIS AR EHTES (DGR MAWhERIRRANE & ol

solvent used is dimethylformamide in the ratio of from 10 - 100 %, in

JSBRRSFAARAPE SO SR AR fifaBeadRent. 14. A process as claimed in
chaprodswheieindsbidanyglizatibngisldariedreiuttat sutehipbistiveiiiertid;COOK,
rangg Of 0 C to 200 C based on the solvent 15. A process as claimed in
claim 14, wherein said temperature range is 120Cto 160 T. 25 16. A
pPoRESS RS CrATEY 1A Eldifh %L WREIBIHSMEI ey EIRAAbRAY Cifla Bigtreaction is
wbder inestmatnQapheies Bagasseskcongitionsyrusiagiinert gases such
ag [Nr%béas\g gg l(jael'rﬁ% i§15Cl]E-llgm 9 or 10, wherein the suitable base is either dissolved or
suspended in a polar aprotic solvent such as dimethyl formamide (DMF), dimethyl
sulfoxide (DMSO), dimethylacetamide (DMA),) and includes the mixture of these solvents
in varying proportions.
A process as claimed in any preceding claim wherein the solvent used is
dimethylacetamide in the ratio of 5 - 20 volume/volume.
A process as claimed in claim 1 wherein one of the solvent used is dimethylformamide in
the ratio of from 10 — 100 %, in combination with any other suitable solvent.
A process as claimed in claim 1, wherein said cyclization is carried out at a temperature in
the range of 0 °C to 200 °C based on the solvent
A process as claimed in claim 14, wherein said temperature range is 120 °C to 160 °C.

A process as claimed in claim 1, wherein said cyclization is carried out under inert

atmosphere/ degassed conditions, by using inert gases such as N,, Ar or He.
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