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PROCESS FOR PREPARI NG SUBSTI TUTED BENZOTHI AZI NO NDOLES
Field of the Invention The present invention provides
wa2peoess6 for the preparation of substituted PCT/IN2005/000214
benzot hi azi noi ndol es from a substituted 7-bronoi ndol e
derivative, formula (1) which is cyclized to obtain
conpound of formula (1) using suitable catal yst and

PROURAE KO PRAPRR R StbsTO TS gl oliiATNofpoLEs

Fieldofahé IventiiTpr i ses treating the conpound of fornula

Il ith a.suitabl | | adi 0 talyst . .
Comhesbreitnd RN movids.s i) Pt Haohe PRuSfr Y subsinted
berzuthpeind@doles fians al sbstituted Tshtomeinddde tdenpeivgt foreuls afigewhich is

nder inert atnosphere / .degassed caondition

e b O Rt T T
first reported by Miritani, Fujiwara and Heck (see
references) in the late 1960's. There are sqyera
reports on use of Rytranol ecul ar Heck reactifgh for the
prepar a gl ycyclic ring systeng of these
wer e novel A ds were further é&p or Rieir
potential ugs N edsci ne. Qur objecti wa to
synt hesi z8rconp ds havt oLure (1),
whi ch are usefu S di canents. Thg £hitjal sStrategy
was as described i Schene (11) belo i nvol ved
cyclization of %i iYuted I-(2' -
Br onobenzenesul f'onyl ) iRdol e, using wel | - known Heck
reaction. For (1) Schene (11)The synthetic
approach depicted hi Schene (11) above, had severa
dr anbadiesmula |y a few conpounds with thEorguds fbg
tetracyclic ring systRmMEOUIRveRgvORHi ned. 2. The
reactant to product conversion rate was |low. This
i ssue becones critical when the final product is being

sy ntih@rersiebdaitholiiiRne, @RGhVRRo PV Sreaiioahy 8dmpduk® of formula

al | adium_Thi s phenonenon was observed particularly
()hwph apaitable opkladys (P sor oD tcatalypt agnplexgingREpSFRggof @ suitable base
dib106d J Qipendedl i taCiolventehil thRle tehapeDATE trhd¥8 Simbifreinbt QetH6sphere /
obt ai ned needed additional efforts to purify. 4. The
degaseadeqnditions| g of all the individual reactions was

BARAVLAN b¥theIndeiioh OVer end. 5. It required |arge
nunber of vari ous g%gstitu

ted = . h
2- Br Biddelreagieb ‘ifqur@eiywrmp%waﬁaw&d st G gpferences)

in Itmflfraw wlsoﬁu Th&t€lare WHEHL BP&GTR diskioblifrafioRshlbhd He@dre@étioh for the
sul fon
preparation yof polycyclic ring systems. Some of these were novel scaffolds were further

—

-

explored for their potential use in medicine. Qur 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.
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Scheme (IT)



chlorides were used, sonetines the reaction did not

proceed due to the steric and / or electronic effects
w@booblogs3e@r i ous substitutions. It should be nopemiiNZoet/000214

nonosubstituted / disubstituted aryl.- sul phonyl

chlorides are not general utility chem cals and are

expensive and synthetically challenging. 6. The

spec S dr oge ure of
I il 2 *n‘%glhd 1°§%'3§HR€%°§’§F )eabf’geegads‘%?h%ﬁé‘{f%ba"ksi
bell o(&plyl%tfew cbj)1poqndsw1ﬂbthb dés)te@tetra&él[d’ﬁﬂg&ydtérh could be obtamed

d De
PO A ldty ol by OGR! 90 RIS SR
un- déual peautteis rhaing (Blyntheslzem gnd Yistieangion Yitlolvée dathipstAikg halladium.

g)Z(pg-‘(ﬁ;t ggg‘gl %‘ t("’H% nggu?p%lgvygar& \g#;s?n g gbs%%ltc]en?seon the ring had

t her vasxing sladtrontcan tsoris effd@sf er  \W0O2004/ OOO849A2

t.h Lfi
LA e
c dnpBearisragmicld of allithe |1ndgnd1msieacu5wwngenamllyfbnttheloﬁbﬁéiﬂe

o HoGhU B SRS M S SAE pphlly ctibias o
t hi sprepaue theurprgpoumst lﬂumypﬁmrﬂfls vahoh andhestuMiple substiitée syt Sulfonyl

the Li,cul a
subst Y@de?%}ei{s XdBSéIﬁ%%lr;eS (HE0F éﬂn flid ot progred dug fq the steyigand / or
or de¢ledixonicptfcgs efthe Wmods wbstﬁuﬁoyls af shoulll Dt inbisll tHanMmohdiubstituted /

or PRGBS LA WBAGONoh R PG el ﬁ@:w TRl dnd

of f@mmfﬁwa@ﬂ}ynthencauy@hdlewglﬂg)rts we found that Scherre

(1 el f ds, t.0 have a bet otent

6! B et e R B R ondS P b o B ormpounds i
pur|wyﬂbWK%*QEh@mﬁHebdmmﬁM=d® synt hesi s. The key

highlight is the use of substgtuted 7-bronpindol es,

whi ch participates ink I reaction. The

application helps to eli nunmerous |imtations

stated above and adds inHtogbhe diversity of targeted

tetracyclic ring syst esult may be due to the
di stribution oﬁ_ele rons, fornat?bn of
conpl ex un1cauéﬁyst \grsion

%

favourable stere stry and

of shifting fhesequilibrium
of the regctio e o ﬁ‘Wards the p

udts thus
i.nprovi ng he yogl ds. The reaction urs only one
product. and the purity of product obtained is good.

The st gr passibjlitys} cForahla I - Qr onoi ndof pesstilite Bo Dtoamule d ,

can be |f ur tUndesird@prodaiti zed suitablly. Tiesigd pealcthe

| ater treated with generally avail able

mono-/di -substi.tuted arglmld oyl chl orides. Thus the
library size and diversity |ncreased S|gn|f|cantly

and, aften phe,rnegordgpduct 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 W02004/000849A2, 'WO02004/055026A1). 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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mai n objective. Formula (I1) Formula (1) Schenme - 1

(I'nventive step) Description of the Invention The
wW@r@sm9i360 nventi on provi des a process for the PCT/IN2005/000214

preparati on of substituted benzot hi azi noi ndol es of

general fornmula (1), which conprises of cyclizing the

starting material i.e. conmpound of general fornula

|1 i .. bstit ut ed . ;
schém (bl R A0S donbersue: etieh RSt fmsplving b Rygylem of
inareshingahe/divdrsitypurivy lydeldslahgd edﬁﬁbrﬁjzl bEsyhithgsisSTheksy highlight is the use of

I nve ve st r.ef er bI abl e cat,al yst .
oG L T BRgebos i e Hoek PapGes b Riesfion holps o
elidisgenaeerafs Ingifationrstaddeabbrsd Atdssio iy o/ dbiessite of edpdted tetracyclic
sw tabl e solvent at suitable tenperature range under

&P at nospher e/ degassed conditions. The preferred
s ubsTlnet te$ultomnsy bo dueRio tﬁh?dlstmm dR eﬂe@trortsh ease offamatden of complex

a (
W%Hg‘ﬂéﬂl“?a@ﬁsﬂ& %eernc) B 18{%}?’%“‘1“6{3 %y rf%"°81r‘i‘bleéﬁ"1"°°r§%°m““y and
othéripenaal mimtiples of) shlﬁmg ﬂtaymmﬂxbnﬁrl@f tl(e@eacﬁa:) aiokeyiowards the products
th s? éﬁ?ﬁ%%ﬁégcﬂ% égczi@ é tréea,r Oglfa\(r:?’ g Io \ e pf pIo cht an%rtﬁ‘e Qfmy of product
o‘t(tﬁ‘ﬁedCYs) Igedidi‘ r tey sﬂa:;tingl inyﬂenal,( (ZEbI@Ic)ﬂﬁkﬂ&':‘ roocey ®btaimery can be further
derllw ?2831( )7% %& ,’I'h%slgllr( o%”}l&}q%r taec{n g ﬁl ke}{%raﬂsa %\Falglebl? Imono-/d1Fsgbs’atuted
anyhuﬂﬁqwhﬂkenﬂdsyﬂnuuthd Hb&ld’l yiekr m@ehvers@@lnc@)sai wugnificaatly Fulfilling our
m%mob cat ! l%oxyl ic acid and its derivatives. Suitable
a yst can be any one of those known in the

I |terature whi ch are useful in carrying out ring

annul ation. Preferred catalyst would includeygguch

cat al yst _whj coni ns Pal | adi um netal | duitabl e

val ency Mok(e preferable cat a\lgv‘_ be

pal | adi um iy 0) or (I1l1) val T /Ra he
i 1ﬁand/ base.
he i ntTamotecuta™cyclizalsoy is
| e catal yst

coupl ed

N
It is knowBrthat}
carried out by t%
system preferably cjan ||
with a carrier a e (in sone cases whi ch may
give an activated*Pd (®y in-situ which is_stable
enough for the HEjction to proceed in f or@hr d
di rectign. exanpl es of such Pd conpl exes
descri b%ﬂ“f‘“'al erature, are listed bel ow fermglp@ |
conmpounds along with |igand such as phosphi nes

phosphites, heterocyglic c ene |i ds
reported in referenceleqye %"GP ‘jesg"é?ﬂ‘pounds such as
DR h%ftlﬁdﬂre%tnoi?d(o)(PPh 3)4, Pdd 2(PPh3);,,

\Zdtz h fla present ]irefven Ic?r? par|01|'1XeS_ Iz:;d 1():r|ocess R)r tlﬁg grrépa?rgtgotr)lo of substituted

benzothiazinoindoles of general formula (I), which comprises of cyclizing the starting material
i.e. compound of general formula (IT) (i.e. substituted 1-benzenesulfonyl-7-bromo-1H-indole)
suitable catalyst and solvents.
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phosphine Iigand. Pd(OAc) 2 and Pd(C )2 are used as
precursors of Pd(O catalysts with or without addition
w@boos®ei360 Ng agents such as phosphi ne |i gands. PEDIN2005/000214
exanpl e, tetrakis(triphenyl phosphi ne)pal | adi um
Bi s(tri phenyl phosphi ne) pal | adi un{I1) dichloride and
(Bis-tri-o-tolyl phosphine) palladium The reference
[6] is cor ted herein. 2. Colloidal Pd,particles
pr ot ect gﬁh?etraal kyl ammoni um sal t s, 3%”8'6'1“%1@
supported active Pd Sdteaieydt(lmnh\&steﬁm on car bon
W th Bot e d..co oun
Pd( O c%rfr‘%r%1 xesn[zlﬁla %@ft l\f/l§1 eﬁlat% lé%ﬁm @ cal%a[IESt complex in
pyesérce hplilbprsltbsbhse dissdieedlsidpendat] wr suitahkt soblahtaitydmtﬂi)le temperature
Y engrat dln situ fromthese Pd
rangg unde% gﬁ agnosgl%ge?hf%%é c?thdﬁl

oun same, and it is advisable
tot élhb pmlférredfsu‘ttshelnvnsrfoanBﬁ Rsend:Bhfoete cofnpowide of formula (I) and

Y B 0P, 4 Y8 Lo o,
amﬁnoamlt&x wsxm, cﬁH(Dl (ard)alleyl deerltato(QeCaabg e (CRCHAlkoxy, aryl, aralkyl,

%%g,ln{(/lr ro% cé\!{cla (5 V& he%%o%%&il&k%sg%ééhagt y%ﬁr}/oxg dacyl acetyl,
aﬂ@hmmqa nampoaik}é,ednndet detoxmlkgé,p learhexyilig amdd alﬁn ds aderlvatlves Rs

RIS B S BT B Ay v
coor diuntaiﬂe datﬂhsbs;phbmelsy ers of tladse $uowroin thé Hitseabhry which are useful in
Qﬁ%{i% %lnp %iem#nmatugl? ﬁ@éﬁé&’ {: taﬁ%sE %?)ﬁid ﬁ’l@ludf gucheéa s@Qr }c%gcontams

sSlve timza ts use via r cycC . .
RaYadiwgs enetal ah A smt%:ln Yaddoey stotes Mosepreferablt citedyst ovonld| twgpadladium in

egcﬁergg va@éil‘i: li.te:fn {hg % rﬁldofggtglﬁg%ﬁlltn{)%g l%élc gréagglgvé@ﬂgand/base. It

se c
i hudwmjéet @Iesmlecmcmhdatxones rariied owprbyfthe £B1()). {Thas ghe suitable

Q@f}{gﬁ (ﬁ%% rgfeg @Oc#ﬁsxgclﬂcﬂ a P({ f%ﬂ%(fccﬁl?}éh%he?gﬁn%ﬁ% base (in

oun or mul reaction sol vent
soma cases)nwhiehpey give ae actSated B (Q) irsafwmnehsis sigble epagh for the reaction
Iggw f ﬁ g |
té g)ﬁoggétdlqg r@ cg{egl!)i(clﬁlc @éﬁg% fs! I ﬁfc}l Ptd%ofn?%%%s %gclmrl])ted in .llterature,
&)h@e@emvpl es .of suitable sol vent s are polar aprotic

B OIPM?%? r@%ﬁﬁg og;g %ﬁ%ﬁﬁd ﬁgﬁ Q&’ ]!gb"(]) iric ewhgﬁg(tgvg%\ficychc carbene
t héiganidgeli @erepertdd ip wefeeencol6leRd (H vbmgoupéel lsliqhgaSp (@Ac), PACL,
er

i PRSP, PORLRRO SRR FERACR P LI e R g cocpy withows

amphiosphiaé liganidt Bd(DAc)dsaedi REClpmoaitsed as ﬁ@cummlruotbl?d(@)l aatmbysts with or

The .i nert yberralntaln usg i ngrt

gasadoy et @ﬂ‘%é I\§h Holag” pgentsp suehy, & e‘?"sﬁ‘&é ! r"lfg%sacﬁgro Frample,
. m x&tmkﬁ(mlﬂpn&lplmspiagﬁwéleﬁumThBls(tapinctlylplmspl_anq)mdladluméll)rra@dchloride

range (Bfisr-g'mo-golﬁpﬁo%pl%geq pglat&ﬁﬁr? q’hé) f%fetrgl%e fé} ¥ iﬁceorﬁ)cfratg@iléfaﬁ.t

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) cemplexes 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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and preferably at a tenperature of 80 C 140 C. Sunmary
of the best preferred reaction conditions is as

wo e00bo9s860 conpl ex The fol l owi ng description il POFIN200%®0214
the met hod of preparation of variously substituted
conmpounds of general formula (1) These are provi ded by
the way of illustration only and therefore should not

. be construed.to limt the sc oftheln
lsR N i ERCOPBG ST S GhsTecs g, 1D S RS BH P bRD pro cxpensive
diffaduliti foi REdvieD rand Cosdinitedrphdssphingscast m‘ch rdo has difsctly 3&!:1@pate in the
tin 0| .are_uncor.r ect | R.spect 1.3,
cat%(g?"n & %r eé‘lﬁ Yy BRREC -t PRECLE %or i 6s\r/:§£e v &g is
esseatfaressed in cm 1. Unl ess ot herw se st at ed, all nass
spectra e carri
spe .ak)\;\ig S;J%se S8 gg?gga%gtaﬂ% be%ﬁzg S(.Io a%t%ﬁ% 151& Bg %atal%_t] c%ex and
maly 138iive ome becodant elatSech stitkde bhswss mcttﬁgs GHQJG@?KMEALP@é dhe like.
ol,ven S r
e bt YR 5 15,448 QL BIGE b componn o
formapr (B3, sedtiomsobeent sdpection teipagatued ppn) val ues. The
fol lowi.ng.abb f I -
for ﬁlﬁ%gi%ﬁ@%ren{s tﬁé }eg%%%%%?‘%@%‘b{’&é’ﬁoa tg:féﬁgtildﬁ dofidiitidns, non
toxic:dmij biet g htg:hthoﬂp@qio;ntq&qnﬁapxamples cpdi m@zd:lms@yents are polar aprotic
soly; pgxeet ﬁgd_ dl%pb tetﬂ gg 1?% : (ge; C(PVM %\ﬁﬁethmz ndlebkild e{pMS0),

wer e "correc peaks
dnﬁkthﬂmtamgdee(ﬂﬂMA) aﬁeheslﬂcbdiwaume @Mw@ﬂrhmw giling point above 80 °C

ar% ﬁng?TeHEF’F%‘é’é%g e ﬁhrné %ﬁéﬁ[ﬂfﬂ hr omat o g raphy qdiem tleefie. The

anﬁﬂlﬁt(hf&mtubtb usédkia ﬁhxtue 5220 volume/volume.

VBT B ASRAEHER SR s BT e

Fdr&éﬂfﬁ&ﬂt@lﬂchﬂ:nnmlrdambyﬂyga&@4 met hyl pi perazin-1 -yl -

r julel 1
Tet ?’g el)rgac o ts J‘(g aﬁﬁl&ﬁ O§, %ﬁ%ece}’rdgig I(g 8;?2?% g@h @ﬁlhe ch01ce of solvent
arﬁp&?é}abiyamwmjmramfﬁ@ G34) ‘Gm acetate (54.0 rTg, O 55 m

ol eé& | nlr?gltr{ﬁg B%/s lae?&} eg&m&%mq)dlmn%f Vaspligad:ed to 90

ere e reaction was
zCfor conpl etion. After conpletiop of
n\3- 4hrs TLC) t he reaction_m xt/f

was cool nd fi c§re LaQy.er Hyfle
fi wasldi | ut'?a % TR {n; o 9 pY
Vi gor ous ;t[%%l ng. Thase,radmduct vvas extract [ nlfet hyl

acetate ). ﬁJ Gl basification wt

KOH to pH The "conbl ned. et hyl agetfateffextracts
wer e wash Wi th brlne vvater and dried o
sulfate, the organic volatiles were renoved ty

di st iThé ﬁﬂllowmgtdastmptheﬁlumtbs theansthndeof praparatiopeofcvagionsly substituted
resi due d d
cqipout ﬂf/\?&g%g? drluf qflkﬂé%‘sg aré'ﬁﬁoﬁigédjﬂgtﬂ?&bvé? Y 1161§trhﬁo§laon1y an,
tiptafare shmi;hmnue vmtwldttfahm@dle&sopslof@hﬂnvﬁlﬂtmn 0| I (60 ny,

46 Ao, n}ﬁ{h&ﬁg@&’ém Oxgéfg &lﬁ%dt Wittt atthe© Burdh@AGH. Noord Rmperature

spectta
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 (6
ppm) values. The following abbreviations are used for the multiplicity for the NMR signals:
s=singlet, bs=broad singlet, d=doublet, t=triplet, g=quartet, qui=quintet, h=heptet, dd=doublet
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1322, 1455; Mass (mz) : 382 (MtH)+ ; ITHNVR : 2.30
(3H, s), 2.39 - 2.58 (8H, m, 2.60 (3H, s), 3.75 (2H,

W@ 2006/093820 - 7.48 (2H, m), 7.64 (IH, s), 7.88 -P@r/8R005/000214
(IH dd), 7.95 - 7.98 (2H, m, 8.10 - 8.12 (IH, d).
Exanple 2 :

8- Fl uor o- 3- (4- net hyI pi perazin-|-ylnmethyl)-1,2-benzoth

o W Len LBy St i, AU S et o
baeksgrioyd) pegks. lﬁ_‘mmxmtqumhg réfarg 1o ngjymo cR®Matpgraphe pirformed using 60 —

136353 18 kRS SRY N R cP Bl (el B puicions.
Enohple) in cb-Methy)B-(doetlmhpiter 4zn-0-yhidthylht 2Hhenzebiazioo  [2,3,4-

Alore-sL4QGidfgeunder nitrogen atnosphere. The reaction
]\"]'/\16 oﬁoﬁsgbre b TLC for conpletion. This conpound was

i sol At ewixtuser |0f i dd4Methdbraraentiondd (trmebyinegzinol-Yihecthyl)-7-

bf&%ﬁ@@e??ﬁﬁﬁ% D et Iﬂslhg} g'gema%s @he@iag{mﬁlﬁnép@%ﬁﬁ (OPB6.0 mg,

03 el o ot dcciie 59 B D55 m sl i Smgt efamide (40
rriq wag’he'é]ed Q@M) ?00 °CZm§Q mtroécr?h%m&épﬁbre I rc.]acﬁgn wa7s /motttored by TLC

fo; cg@p]@pcpql Aefger cqmggtlon qf thg repstiqn () 4 gxsgfLC), ghezga‘{qom mixture was

& to B 3P fiftered over Hyflow. The filtrate was diluted with ice-water mixture with
3- (4- Met hyl pi perazin-1-ylnethyl)-1,2-benzot hi azi no[ 2, 3

vigaroph3tirpag (Tae produst gies epdraptedinathy acetpte (2 x 10 mL) after basification with
b]ueétﬁeﬁ@ﬁnl%sdm apD )’l|0) Tl%e' écﬂﬂ‘tﬂféﬁ htlyP h&%@éﬁtﬁds -Were WREHY With brine,

dol 16 [
vigtes %&im ﬂ%‘?ﬁ’eg‘ﬁe Mﬁf% él}lfs‘éﬂ MOQT&;{% Yec)l%tH?SoWPra demgved bygdistillation
uldel fedRdAPr&Sdre, AR hRPRIEiHWAS PhAte Ky%hﬁnmmr{%atégiaﬂny (Silica

-rmle? in dinmethyl acetamde (4.0 nl) was heated

841y Bthy! apstatep brigiipydianing = OP S e H‘Fﬁ’ﬂ@ﬁﬁ’é‘%’%‘lﬁdmé optained %%#ght brown
oNqs0 fﬁgmté %) e‘ﬁlmayg&te%e%&mhsst drPftandibl3 R §REBP (b?.m)wam 1145,

150 Worh: Mstado? DA PN 0L Hr oo ABbBL . 260 G,

| sj\/asvs Az @)7 42 36848((M‘T,|‘ﬁ1)" 7:64 1A B8 7.90 (1H, ddg 7.95 —7.98 (2H, m),

| sopr opy (4- et hyl - pi perazin-1-ylnethyl)-1,2-benz
8o‘t‘)hlga @%’?2 3,4-ab]indol e-S, S-di <nde A m xture of

Exaﬂrﬁle' s@pr opy | HPRBENSHULnethiy ) bipedzindt-PRidmpPi , pdemitiadino[2,3,4-
(ﬁ ¥1§)n% 7-bronoi ndol e (180 ng, 0.368 m noles),
‘E‘F & PXifShosphi ne) pal | adi un(11)chl oride (8.0 ny,
0. 011A MuiRRS) of am£{4-@"ﬁfoﬁﬁ)SMdﬁBsﬂﬁm§rk)B€(4-(thyﬂb1p@aznﬂl@Emmhyl)ﬂ-

%%0?1?305?2@7 gl 82:}%% ace &Tﬁ@éﬁo@ﬁh@%h@? gli?g‘f ﬁO) (26.0 mg,

Olmlﬂif&[diéds)} ragdl prss]iinCaéewce (5aophgt0.585m ﬁ{bleg if difiohi dost@side (4.0
ol at e

T T AR T NERTTR,
ek b@n}ﬂéﬁdnl)“hls cOfifgound WaR isolhRd Zyuritidd dnd &Wteﬁkﬁdk):cordmg to the
Igsjﬂ(a) d#vh- §}{_H)ed n pnnm%or examf)?ie 1 abovesﬁ{ sp c':_igra P zn 1) 88? 1(18’{' 1262, 1323,
Mass (m/z) : 386 (M+H)+ ; ITH-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, 1), 7.64 (1H, s), 7.82 — 7.85 (1H, dd), 7.89 — 7.91 (1H, d), 7.94 —
7.96 (14, 4d), 8.22 — 8.26 (1H, dd).

Example 3 : 3-(4-Methylpiperazin-1-ylmethyl)-1,2-benzothiazino|[2,3,4-abjindole-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(If)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
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2.60 (84 m, 3.09 - 3.13 (IH Sep.), 3.75 (2H s),

7.45 - 7.50 (2H, m, 7.64 (IH s), 7.88 - 7.90 (IH,
wa@ld)os/075388 - 8.01 (2H, m), 8.14 - 8.16 (I H, d)PCHEXp/@0214

5 : |, 2-Benzot hi azi no[ 2, 3, 4-ab] i ndol e-S, S-di oxi de A

m xture of |-(Benzenesul fonyl)-7-bronoi ndole (124 ng,

0.368 mnol es), Tetrakis triphenyl phosphi ne pal |l adi um

(21,0 0, 18 ot assi ym acet at e
cepiPlecpf i hinannd’ sl Mol Shime 0 B8R R RS EhE b e method
desgribefh aairmdlptecfoﬂﬁamp]ﬂ&bﬁireuhﬁm(nm t B&Ry@m-Et-nospher e o
ti, d.by TLC f.or, co i.0 is, .
ERARE G od-TErdRs LRt otpmi SR b g penzbtRiazino
[mﬁ.@bqihaglets),stdiemﬂet hod descri bed in princi pI e for

1 ab \V/z1 M+H) + 6
exangeﬁzlmiﬂreg\z/ ?qfo[ isfg-lmpamﬂlbm¢r@3&f®?é) Mﬁlmeﬂadmpmm- -yl-

m@{hgg%g%é@d cg%ulreso lsony - 7-BPono- mdo?e (134 ng moles),

BQ(lBIQBen}nlptmlspm)w)pMdlmh(li)chlbrma €619 Ingd) @@ memplrk), addl lpmassmm

C%gg)ie &52% m&r’)r% O‘ﬂ{%\ 55‘)“ 41?&13 Yhé?%tﬁl%tgg D4 T}@fag @e@tepf@ 110 -
120 AHA nitfogkd0 atm@s?ﬁer@ Uﬂiie &ed&h&l’i Og&d ﬁf’fﬁ%@@ eﬁﬁ_ TLC for

The reaction was noni tored for co etion
careptpidem dThig sompenng wals lsplﬂt&d‘ |p9dﬁah dnd hharactbasadsm;tordmg to the

38 el fo bR O KGR B85, I aielel (GRAE A 1172, 1322,

leMﬁsy |(sz)2 -BONBOLH) a2 HONMR Smsabl BndeHed 229K Y2 31 -
2 |69 ééﬁz@&e% QP rohy? (BlateprlyB-77 (BHona Ti43do (760 @iy, 64 (14, s),
788 TR 5708 S5 o b SRERERIIEOH. 7 B ate
E¢&5uplo S, Z-E)erﬁﬁthmzmlze%‘) ab]mddleP&S-l'd;dxndbC et am de (;]1 0 m)

o I L AN
tripbenybphosphing pallsipina (B d21.9 mgj 6. D&Jmamles) heaud otagsiirs @cktate (54.0 me,
0 §§§1‘P§‘rﬁie§pmt %m&eﬁ'@l %ng?le QI? ?%i)zg% l&eﬂgﬁb @6' pi 19 JCO urglelg nitrogen

exa QS S . Exanple
atBlOQHheNr ‘Dherreadtiph aas momitdngd by- “TLQ foBeommttivinaThin ofiZp@Bind wabisolated,

P et Ba it P i o Sy Moot o i gy bove.
Mabs/(daYi: A%6 (M-B4)" ng, 0.368 mnoles), Tetrals .
m
B AOST AAAR L RROP A I SR iR PR atinfbal
i n dAmeixingé of bﬁmmcbslfényl-e-fml-%donﬂmmddd (13 1hg00. 3681140noles),
T&raﬁiﬂdcﬁ{) &%ﬁ&g@g ?M@%ﬂg} 3%6 J 91% f?_ﬁ@f’ H &glega%ad Rlatassium acetate

nonito
(itomat BIP, mpmlsé)lle dinagtiey] obrtemaide é*rQ 5b) vag thcatc:ﬂ togl300- 146€°C under

mﬁ%%&%?r&%ﬁﬁ&é 'ﬁq acao%%sgﬁa%gﬂw ;%Wﬁé&wg b%sem?gogund was

isplated, qumified and @grpctgm(eMapgo;dmgmel-tN\mzsthocheS@b(e@ Bpraiciplefof Bxample
1 abcve Mads Hiiz) Mea Ry - 3-01 (2H m), 7.46 -
Example 7 : 3-Acetyl-1,2-Benzothiazino[2,3,4-ab]indole-S,S-dioxide

A mixture of 1-Benzenesulfonyl-3-acety!-7-bromo-indole. (140 mg, 0.368 m moles),
Tetrakis triphenylphosphine palladivm (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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7.5 (IH, m, 7.59 - 7.64 (2H, n), 7.71 - 7.73 (1H 3 d,
J =7.72), 7.779 (1H, bm), 7.95 - 7.97 (IH, d, J =

wQ@208)95380 17 - 8.19 (IH, d, J= 7.92), 8.22 - 8PCHIN2063/000214

dd, J = 8.0, 0.96). Exanple 9 :
8- Met hyl - 3- (N, N-di net hyl am noet hyl ) -1, 2- Benzot hi azi no[
2,3, 4-ab]indol e-S, Sdi oxi de A m xture of

&%T‘I@{Z'ﬁslr%Mﬁé‘ﬁ%ﬁ‘aﬁéﬁ%ﬁ%eﬂgﬁggo%g%z dal2. 544 ‘ngimdole S,S-dioxide :

Tet r aldi mixture phi2A(tBehzeapdnl foey 13 dlrdracti H+indob 3 -y &tBydimgthylamine (150

BTSRRI A5 G050 A 3ot
ﬂldt@ssumfl&@tafe‘ (@hﬁlmg b mgdcs) at dios}hhb?oana:ﬂiﬂe@r ®Emi) wanheated to 120
| soq ‘rftouﬂ elolru%g © %ﬂ%&s&%g ar 4% %tvba% nilgglleé bgGI‘i!E%PE’o ion. This

, pur erlse accordl ng tot
aehpmdd desciseliged] pumifiod iand |cp¢rect¢r(spd er@nihe td thehmgthod descnbed in

gﬁ@%ﬂ% géééx pé‘z‘ll%bévé ’Y;{“')7(§Bg '\%%2 %g@%%@ﬂlg‘s")nzs 756, Mass
(nB3) B3AL (-1\’1431”1)4,9l HIMR .35 (FH5952. 6 2. @2 R my, 2797 - 37817@H m), 7.46 -
?%3’1%%J78'3918?7.6§.7(%13, %7771327 733?(?151' gy 772)7 7578/)9 (1ﬁ L 7.05 - 7.97
ELHL.so prdHp), 837 (-8, 1R« el ﬁﬂlgé)nsr%e’[ (}H:I dd2 Bé‘rﬁ)z Bﬁﬁ) azi
i PSS ABA TR s
yligxedehy| | di net hyl ani ne (165 ng, 0.368 m nol es),

Bi s(t r%phe !E@Sphlare) pakj. F?%ﬂéfﬁo(l'—d@lﬁ&hﬁ’ﬁéﬂ@ne@tﬁﬁm?l) 1H-indol-3-

18 m nol es), pot assi um acet a

OlisbitimsiisiapunenCias e AFFS meplash Bt TPHEYDheggnG palladium (0
henb gk (oA okt S0 aﬁi &mlg%ilmp 'aEJteﬁQ 54 @i SIAE he moTeEfv‘ in dimethyl

react|on was nonitored for conp Ietlon Thi s

cevtpaida ¢ Oand) ivgs heatedto 1;35 ri 1§P e(o] UReE DEIRgF SR mGFherS The reaction was
Hrdritto! @Hﬁ% toc tf&ecdﬁﬁﬂéﬁgﬁl gLl G&l’h}h’ﬁgd was Bolapsal Bﬁl‘i?ﬁefdoe[nd characterised

ep)c(:gg ng tq t@égt{elwdesgan(ﬁ in I)gmglese foQ e}%lpég?q abg\}e é/laesg (m/z) 341.2
2(1@{)( %-Nm 22369(76 s)”>2@3 d}%@?@@ 321%9(21—1 8; i§7(B|d128(2H 1), 7.41 -

t et
B Gy waﬁzumwww Sngs2%575he ™ 36 G TR T Tl 7981 amy
(?78ﬁ_4);12§d(iﬁ,] §1Q)1 (|H d 32152) 813- 8.16

gl 0 SB(INWWlﬁE(NW%tM%‘PWFtPY\) 12:Reaprothiaging3-H s pblindole-
25.8.doxae] i ndol e- S, S-di oxi de A mi xture of

£,|j) (elt |4] gﬂ:‘q%%q%; Fgrzn%n:Sl(“:{ P%&gl)somo;gg:g W?ngf%%}% %—bromo 1H-indol-3-

Uﬁﬂeufyﬂmyuﬁfl OsfaNi Dg6Paln adbies)) (En)s(u%ﬁxeﬁ)ylpm;sphme)panadlmn
n@menqerﬂapfﬁs G Bapdr o psinmycae Gl (& m moles) in
M&emyﬂé&taﬁl&m@ar D)) tofa@ g@ﬁecawmaphes@ °C Tlh@errrﬁ@&‘geh Qil’tnosphere The
A e DY TG 5 ol o 0, TG RO S
characterised according to the method described in principle for example 1 above. Mass (m/z) :
369.4 (M+H)" ; 'TH-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), 7.98 - 7.99 (1H, d, J = 7.64), 8.00 - 8.01 (1H, d, J = 1.52), 8.13 - 8.16
(1H, d, T = 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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according to the nmethod described in principle for
exanple 1 above. Mass (mz) : 361.6 (MtH) + ; 1H NWR :
WQ286/0086b s), 2.68 - 2.72 (2H, t), 2.97 -3.01r¢RHR00y(000214
7.48 - 7.6 (2H, m, 7.75 - 7.77 (IH3 d, J =7.8),
8 14 I 81%75 (2H, M, 7.92 - 7.94 (IH d, J= 7.68).
e :

@s 5' HEr 007 Ginic B PSRN QELY 0 b o B65% O BR) 3R Limerhy1

dcBtafulde (4.0 mhil)onatieaed webidl f GAYC vAddy moragen atjoshste. The reaction was

’é?‘é ﬁlﬁ]y%ghgeftﬁhxo ql&{nbg) ﬁli?%ﬂmc ‘%AEI) ogg[t&p lpgﬁi}logdd and characterised

@Ordﬁg&ﬁ&hmmﬂioés)escrﬂwdj 1qoptlmzl¢ lﬁtm exomplet b abor %ﬁ’fg (m/Z) 361.6

QL RN R 39 B B B 2 PR, ﬁ?n-(?’labthzs | RS 7.6 OH, m), 7.75
* 82T, head SHGt-6 60 (5% 9L O o S aH S Res i <
st gWf‘§-ltlﬁ8jo?r§é§ﬁrgﬂ£ﬁ&laﬁgmgngnqhﬁge,%a{lm,ng ,3,4-abindole-

escr ’'n principle for
;Samn:héel above. LR (KBr5 cm1) : 29306 1602, 1463,

% 3 % g (% &'7 3, Q&% 6- ( m ) LS(I (3 %ﬁlogob@%éﬂhﬁongl-ﬂﬁrmH-mdol-3-

Yl)ﬁﬁyl}dﬁnﬁﬁﬂamins ni]567mg850 368 5@3m@]e§) 5B1§(tr1]gper(1y71plgo}splzme) palladium
gﬂ)glﬂg 4eHH§ 131& 9625 % mol%s)7§m{ gota.\!siﬂ?h Jcetate7g:3¢2)) mg/084 m moles) in

I
dnﬂetlﬁ&)apet@m@@@4 0 rgL)zqu bqa’pqd tg d40 3168, § u@e@géxog%(%fpémre The

%gé’gfton was Jé‘lomtor?]d Fy TLC for complenon This compound was isolated, purified and
uor o- di'met hyl am noet hy % enzp
tcmrmmgq accarding tatihq lﬁemdedescré?ﬁél S L T @Em R. (KEBr,

bh +H)" ; 'H- 38 (6H,
ge%sgé F@‘ 1’463 1323, 1173, 633blr\/Iass (m/z) : 345.3 (M+H)" ; "H-NMR : 2.38 (

ysb Y- Ry @Ho: ?,,9@94 L 01831 1 32@}13@%“7?#0%-1%65;? (IH, t, J=7.8), 7.596

g?xg qkﬁ% t?b@tﬁﬂfmi phesphirre —ald (@i aayy £@)64( 1.38)07.89-- 7.91 (1H, d, I
1 pot assi um acetate (54.0 ng, 0.55 m
rm?é&))s?-%-di‘%]tﬂ%d‘hée‘tw&@ (4.0 mL) was heated to

lél'% ¢ ﬁ&rorﬁ InbRYEN (R NCR MRS [athin defiey])- B2Henfuthiazino[2,3,4-
Honi toregqﬂ TLC f or9 cgarrpl etlgﬁ Thldgﬂ,c{)rrpound was :
|@dﬁlndole@;s ﬂmﬂidpl ed and characterised according to the

met hody deg, edyel Npop i fiRfized 541 aiwu&: v} IPT-indol-3-
. 215 2188%%9 s [R oy Ay (iafizeRosarmpuyd> d o indo

WYllilwwlm%(w%w Oe8 gnmm#eib thgé%sgulgoz Kmb palladium (0)
ngl%'b"\ﬁ% 0.81 14%1 (x@l'os S'Qnd p%ta'ﬁﬁmﬁ:’ddetaﬁ) (542. 8, ©. 52 riB 1(1(2&5) in dimethyl
( Zopetamige, (4? IBI7) qusHlegteg j:o llé) -Oé'-!O Egmé%r n(nfogn?l &uan]ghere] Tég )reacuOn was

Exgamik& ﬂ*ﬁTLC for completlon This compound was isolated, punﬁed and characterised
5- Chl or o-"8- Fl uor o-

I 0
tmcarﬂrwdtv ﬂlegnﬁhoda%ﬂsw%’&é Plépmgwgtk‘d?ag%g’ S Ak W g AR °C R
[ At oy PoODNIB02, 1473, 1316, 1171, 1136, 533; Mass (u/z) : 359.2 (M+H)"; "H-NMR :

s Ll Sy A Bb 1 o
Toth @e, )t 7.8 [1810Y), Blvosphi (81, @al +adsum (0)
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 benzenesuifonyl-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



(26.0 ng, 0.022 mnoles), and potassium acetate (54.0
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reaction was nonitored by TLC for conpletion. This
conmpound was isolated, purified and characteri sed
according to the nethod described in principle for

@mms?igmbi’m 8d5 ?51 ﬁ»ﬁ?g( nf"z@z %%1)633 %%ﬁQsH ), 2.66 -
zm&iw 2%33219@@11 19), 73@43@8 (1, ), (723, (11—1; ), 770%- 7721 484, d, T =
. 7 L &

(1%%}27%/ 7%(1314&1 J=”>§4)g'7ikzmsss (11@,7% gL Hz%}c?oﬁé 6% QH, 4 T=86).
Exglagle 1$ gés(l\{lﬂ-@lmgthy uloemy})-S-gﬂQ@-&-mgthBl,@fb,qnzqghiazngo -[2,3,4-
ab]&uﬁle-s Bfdmae 15 ¢

3-(N D net hyl ami noet hyl ) - 5-ch] or 0o- 8- et hyl - |, 2- benzo
t hi azi§e pssenfially t%?oﬂa{“ﬁ(ﬂ’&céd“@ &5 Faibpdn WH’QI above derivative was

prpad mgéﬂaﬂegr Rﬁggtesasm mgm%fdwmﬁ ot ca9i3ﬁCi3_w 1615@@1@@ 810.67;
Y/ V
Bias o0 pTR iy e 2 B0B8, 9: 353 (Tl 05 2t b, 3.049
Bik). 7616, mﬁm@» §5741((1 )Hm 7749}1\'%%) 7@2464(23ﬁbm) 8.1-
57
%)1?(5% IH“SB J =7 72) 7. 61 (IH s), 7. 71n)7 73
(Exhin ianr) 167. 92- B—%N@Hetl@lﬂmn&tﬂyl)ﬁ 8-dihuokd- lr';z lﬂtnzo]thrazmo-[Z 3,4-

:%b% %gédg&ﬂ‘%'am noet hyl ) -5, 8- di f 1 uoro- | , 2- benzot hi az :
i no- [ leﬁlg‘bsseﬂdiﬂllymﬁméaﬁre%&ediir@%d dlScribedsd @@n@&sle Bbdvldedvative was

geer S oBr eses Qo YR 0 gk 58 26y LoodeBir, 1336, 173,
1524, 860, l66R. 539J<Bia,ss(ﬁ1?ﬂ}) 363 2@1&1)*1&@311\4114144 (6r83§,2.661.787 (2H, m),

gty St AP s g 00

M4 (TEL3RE. 721-1,75r0LH, d8, #3 9-4), 8,245 8(Jskid, dH 738%).8.52),

é;;}?g Z';- 32 (@_{X-)Dd mgth%ﬁn?rm?tgﬂyg) %ﬂwo(r HI’* g%pz %usg)no-[Z k) 4-a%]mdole—
ide :
2 LB ka8 455 B e
$mpmethMdm¢gMga$°C¢tdQSF—ilDedR (Kexxanp)l:@933, 1&@1@\!33363 1173, 1138, 765,
t -
LN}l Y50, 2 RR85 SR L BNGIE0OF o O 1280 282 206 o
5617 3&/&3311((&1‘12% J =38156, 2.08 71} —7.69 gﬂi Ezﬂl_)%F\’l ”rlTi; 27. giélg,&fr), 8.09 — 8.11
IHZ(J oo 5- 35k he o@% 190p; (2 o (3H m,

Exiple 18. £3- (N,N-Dm)e,th;ﬂalﬁﬁnoethﬁ) ﬁlne(tlldiy 162-behzathiazdhd) [2,3,4-ablindole-

% ﬁlo dgzs (IH ~dd, J =7.92, 1.00). Exanple 18 :
B et hyl am noet hyl ) - 8- met hoxy-1, 2- benzot hi azi no
- [ 2, 3, Usinglzbsentialyche &n@-pﬂ@ae&md as desbﬂ:eﬂgl esaplid 1, abbue detieative was

TR 348 %ﬁar@g @GS L5 0Pk, TR RBERLS 12033008, 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, ] = 2.44),
7.7-1.72 (1H,d,J=7.84), 7.9-7.92 (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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prepared. Melting Range (0C) : 154 -158; 1.R(KBr, cnil)
: 2933, 1595, 1468, 1318, 1166, 1132, 858; Mass(m z) :
W@20060903MFH) + ; 1H NVR : 2.35 (6H, s), 2.68 - PCT/EN20@34)00214
, 2.96 - 3.00 (2H, m, 7.1 - 7.13 (IH, m), 7.44
-7.48 (I1H, t), 7.58 (IH, s) 7.6 - 7. 606 (IH d, J =
2.44), 7.7 -7.72 IHd = 7.84) -792(|H d,

Tl 6 Bl 20 0 Y858

d,o]t=hi&);i71607[62 (Z14n), a4 - Ad6 k18, 5= 888)Xi de : Usi ng

S0 L PO TR G e

aﬂ]&ﬁiolelSSS(ﬁoxﬁ)E LR (KBr, crn 1) : 2946 1597 1411,

T El e ca o AL

pleptied. Welting Rede CCh 162 H] 5304 LR (KBrSeigh; 294841933, 117351132, 894, 627;

+ 7 | 4
Mo E5 (e TR 12345 ff 395 6 37 frhy s e st m)
7ezaﬂpqse(nggdd), 7.616 - 7.659 (3H, m, J = 8.48), 8.05 - 8.06 (d, 1H, J—196) 8.15—8.176
(I[?I_Ilf t hyl am noet hyl ) - 5-fl uoro-8-chl oro-1, 2-benzo
[ aZ| no '2,3,4- ab]indol e-S, S-dioxide : Using
Exgwplet 24/ | \3-(ME-RimnethypaginecthylpS-anethid-Scfhioved,2-reneothingine-[2,3,4-

vative was prepared Mel ting Range (O :
%E‘émgg’? ‘ﬁ‘?’{"t (KBr, ¢ m1) : 2948, 1333, 1175, 1132,

894, g essrvatsaélmhez-‘)me pEqgdure emssnbed in-paqeRle; 1, aboueglerivative was

pg‘e@%eél. )R( I(I%I_Blﬁg:én) %921 (1.%# 1[% 7@6 982 lﬁas%gmkz?gbsfg (MJH)421H NMR

:2.35 (68, 9.3,6813: ‘}2J(2H m), 91656 38)01§Hrm8 7]17‘67 13 AH, '61) 'bi4 748 (1H, v),

7858 %ﬁ% @dmb%og HdJ 244),7.7-772 (14, d,1=7.84), 7.9 - 7.92 (1H, d, T =
{ S)E?( hyl am roét hyl) )5 rrethyﬁHBf uoro) , 2- ben(zo

7tﬁ40 éz]|4n‘<§ 1[51113 4J =A% -ndol e- S, S-di oxi de : Using
fngm bl ¥ (NAEDRAGRyIRMRLEMY)S- aahgneﬁgbe&%&lAﬁ@&%ﬁlbﬂlndole-

bove der| Vative was prepared
Sz@;ﬂ!pxndssz? 1176, 786, 762; Mass (mz) : 359.4 (I\/H-H)+

é (])-gl‘ & esse%tlzagr thé é'ﬁhesﬁroceam@ Rs desgrﬂ?ea 1ﬁ %amﬂi@ 1, a%ovgeﬁdehvatlve was

promagdl . (BB, cm 5919, T3 8817 1100, T8, 163 Masoyay): 1A (vt '
ﬁMiZ A4 gH g> 2:% lfH] 385975 -5.7 (2H,7mj9% 9@'&1{%}1 7.5% @H/5)6%33 (11, 5),
R 2753 B AT R ), F15 - ﬁé@r@ﬁ b P bahr £25 G dd, 1 =

4.8)3, 4-ab]indole- S, S-dioxide : Using essentially the
same procedure as described.in e le 1, above
et i e vias SpPeNdHmgth ymmqqféml% r&ﬁthyl-lzbwm%@gzo-lzﬁﬁ-
a},;izaﬂle_gjszawx,aga 763 Mass (mz): 341.4 (M+H)+ 1HNI\/R
éHSs% s)., 2.75 - 2.77 2H3;r2b8
( 2H Irhmg epsa y] the Sa.rge) proqedgtfg 2 ﬁﬁcngﬁadgn pxapgple 1 W %qnpqatlve was
p’ﬂed 7R7 r7cxz9) Qﬁfﬁrﬁx@s 83:3:5 178118, B0H ed7d527 Mass @/z): 355.5

(M+}%)’ 1I—I—NMR 24 (6%-% S 2.56 8 s) 259 (3H, s), 2.73 — 2.77 (2H, m), 2,98 — 3.02
(2H, m), 7.4 ~ 7.42 (14, m), 7.51 - 7.52 (2H, m), 7.77 (1H, s), 7.96 (1H, s), 8.09 - 8.11 (d, 1H,
J=238.16).

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

Using essentially the same procedure as described in example 1, above derivative was
prepared. LR (KBr, cm'): 2918, 1596, 1323, 1303, 1240, 1169, 811, 533; Mass (m/z): 370.7
(M+H)*; "H-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).
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9.08) Exanple 23 :

3-(N, N-D net hyl am noet hyl ) -5, 8-di net hyl -1, 2- benzot hi az
WO w6f02538) 4- ab]indol e-S, S-di oxi de : Usi ng esSPOL/inNg0d3/000214

the same procedure as described in exanple 1, above

derivative was prepared. LR (KBr, cni'l) : 2918, 1463,

1327, 1174, 1139 807, 607, 527; Mass (mz): 355. 5

E}(%\Arﬁg %gH- 5 7? (?ﬁm&%ﬁqﬁml;@e&lyé %&%&%E‘Eﬂ() lﬁ% %en/zo 1azu‘lo-[2 3.4-

ablingiple(S,Stdiaxjde :7. 51 - 7.52 (2H, nm), 7.77 (IH s), 7.96

gl l(_IN %&1%‘5 %ﬁll}f gﬁls%%l% EJ%cTcﬁlrégs‘]de%cﬁngdll@)exanﬁgquq%véé%nvauVe was
P@Pﬂiﬁ‘hMQﬁmg[rznﬁ (%L0): 4]+ Hefo LB (BBs-ahi 208 276d8AYy 1178, 1150, 851,
7@13%%‘%'291 ¥ssth 5@55‘359[ 9§@ L)t 2y ﬁ&ﬁf &?9?6}![&% XHPLhE (2m,

aboce dariRi Ve was pared.
ngll%‘ 2A8DGH, mpIP1 13682 @)LG T2HB87 (mld I53%4), |\7|93§sr790 (1H, 4,

1 1£ 1 2 75 -
J(2=r11753 (820’§H3 IO(ZMQA_DJt,ISk le\!gEH81 lﬁ @ 7.09 -

Eyample( 126 3 Cﬁj@l,l)l—llmgtlgﬂamlgoqhgl) 5'ﬂugn]_o-9 IWdEQlo Q-HZ hepzothiazino-

J=2.4), 7.72 (IH 3 s)3 8.12-
[235Zb]znc%ie5§§gdnd}.d_eds 5 Exan%l L ( s)

3- ( NUsinpicspentiglly ﬂmsn@epwywu@ssiemr@m o amplp 1pabpye denivgtive was
pfegé}ed [MelthePrandQbE)N 867 2 Fo, TRIKDE d@): 2098 ﬂS4 GP:,S,@ f‘1t1'75’i1I 11%3, 838,

e sane roc ure as dgscrl ed I n exa

SbisNIapa iz AR, HHSEpRIED’ HENMRy2 3%(@@"?@)66 1890 G, 2.92 -
|96 ?z}i*ﬁ%r 7, 4? nrtl7)44 (1ﬂ9c§121 %7469 1%)1339 736127(¥H éd15Q 9. @8540), 7.68 (1H,

ral z 9 (W

Shﬁlevﬂ 85 (QHSSJ ‘f@ﬁfi) §y97 5. 99/1H, ¢ I 7. '(SEH m) 2. 93 -
E%ax%éle( 234, ng B- (ﬁ I\ﬁﬁlmetéyl%u{og{ﬂyl) @9 107trlzgloro Y 27t%Kth1%'5Emo-[2 3,4-

tsllq@le(%ﬁrdl%l&g = 1.56), 8. 15 . 8 17 (| H d J— 8 56)

Exammjsg, 5%@56111‘.1&11?’ the. same tprocedure as described i m example 1, above denvatlve was
3- (N, N

chl
st VPR FBLe () 55 004ib PHhiiol e (i, o2t LGty 1163, 835,

seﬁ%gt mlsééwa hgxsR0B]. ﬂ)f@QQCtM-@I)”aS‘}ﬁﬁmf | e (6HD s)ez@mllﬁl (2H,
ove rang

¥
b3t 35 L ey T0 S5t 49 A S s B m, s.01 -

gmqmmam 1; lvass (mz) 413 2, 415.2 (M-H) +;
TH NVR

- 70(2H nm, .2,92 - )
Exaggle Q{q I}y(N D,gflget_hyl-?nwzpethyn -5- %m(,)rojl,2_-bg1_zgf,hlaz_1@2[)233,4-ab]mdole-
SK-88xide7- 62 (I H, dd, J 9. 98, 20) 7.68 (IH s),
’783-785(IHdJ—878) o7 -.7.99 (IH_ d J=
8. 78) mr*g)gg%paél 2175 same procedur as descnbed in example 1, above derivative was

pRophl. N'I\Bltlf@x’ﬁﬂéef?(f’mnol@?» hy{36:32 18 (l@rt rcmtl)hl 60; 1332; D0z o124, 826,
726 a7z4|9 nMas!s(m/:;)) 361a3p 3I (rIQ/ijﬁ-lI)'(’:3 %—I%M% O2 35 F6H 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; IR (KBr, cm') : 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, 1), 7.74 - 7.76 (1H, d, ] = 7.72), 7.81 - 7.83 (1H, d, ] = 8.76), 7.89 — 7.91
(IEL d, T =7.76), 8.08 — 8.10 (1L d, T = 8.72).
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Usi ng essentially the sane procedure as described in
exanpl e 1, above derivative was prepared. Melting
WO 20g@3a&) : 210.4 - 214.9; LR (KBr, cml) : 29B6T/IN24d5000214
1339, 1163, 838, 594, 568; Mass(niz) : 429.1, 431.1,
'4329(MH—|)+; IHNWR : 2.35 (6H, s), 2.67 - 2.71 (2H,
293-297(2H m, 7.66 (IH s), 7.70 - 7.71

E%l l;glplegm 3- (NéN %gnbt amnnqeéhy?%@cl{loro-s rmztho%’ Q:L ben§dt9:’:izmo [2,3,4-

aB]-n(ntlblNS[S-dmkidyl:am noet hyI) 5-chl oro-1, 2-benzot hi azi no-

[2,3 U/'é H&%%ﬁe sg_m‘(s, cg&ﬂég & deséllfble@?x S(%ﬁlﬁﬂ‘t 1I @i)(lvlé dteﬁ\?anve was

sane ure as exa

manewamlmm(@egae e 1EMBR (KR, singE9800) 96, K53, 1167, 850, 57,

5%%%5;@)3) ]\f%rl W*) ‘Hgléﬁﬁza 3%%&% 3236@9 ) 7111(Nﬂ1 m?%ﬁﬁ 2.97 @M,

n)6H) (., .67 7 1§(1¥ dd, A=, 8. ¢ 2. 39); @§2 7253911?H(f2|1| 3{1?)6) 7 61 (1H, s),
7768627 %377(5ﬁ9d g ; 6%65')7 86L: 77 # %H{ %‘(ll ﬁd}' 8 1”94 8. Ys 871‘—1 g J7 9@4)
' li*x]ampled.ﬂ Q]-eN,gT-nlmeg_h)(b:gymoﬁhﬂ)r&n@tlgg-s-lsopropyl-l 2 benzothlazmo-[Z 3,4-

I am noet hyl )-9, 10-di chl oro-1, 2-benzot hi a
a%] &Hugﬁqﬁ& i ndol e-S, S-di oxide : Using essentially,
t he Jdping qmatldlﬁ the:saamg Measdere B doseubed im prsimplel |, ahpysdsrivative was

p?%{e}ialwe g $a3e T@P%%du 9d\/§|1thIQ3 3&9@ fz@7 159‘9 2448, 1853, 1174;
116 93

Nisslr 355 (V38) 5 DR zmwﬁs (GHLD. R (6FL2S)32761((éﬁ 95368 - 2.72

(§H7ﬁ!1) 2.9 72593( éti mm 09’1- 99 (1H3séf:% 62&1 7088, ;117{ &hSJ 872449 32), 7.49

Qi 8 0T D7 7001 ), BhE- 790 I 140151225 iR T2

Exa(%np]tplii ! kl( -Dﬂn&hﬁgl}umyg]s%lﬁgo-&lsopropyl—l 2-benzoth1azmo -[2,3,4-

| am noet hyl) chl or o- 8- net hoxy |, 2- benz
bl ndeler 8- ‘{'02“ ‘4- ab] indol e-S, S-di oxide : Usi ng

essenyiizg las\éeﬂtlﬁﬁy &a @ﬁn@ﬁz@@cﬂdﬂé a8 d@s‘énB’éﬂSﬁ lek@le I Maboxad@ivative was
1, above derivat]

Sl Vilpg v ke i R 068 s ot b1 9%4 Uk, 1128 796,
&510 Ma”sZ z)5%437 Mﬂfﬁﬁ*( mHZNM‘R 39:15 1 1(3Wtiste) oy, 2.34 (GEWR2. 68 — 2.72(2H,
l#) 2 9; -02 9{73(,2}1 3. 17— %3(1H,7se3)67 ?§ g?ng, (ﬁfg d3dJ %g%,sztlf 28 1sam

é’d 3@)8,2871 7 63(&8 s§ I7ht8 -d7 79 (L Ad36% 9.90.6), 1.1 - 3918 (1H d,J=

= 1.56), 7.86 - 7.87 (IH d,
1~4%) 84— 8é61§§ d, = f@skl H d ?1— 8. 84) . Exarrpl(e 31

1+ By et hyaﬂmmﬁa wmm&tnws;w difluboRZ-BydotHiazindO2,3,4-ab]
ot|a2|no[2 abJ] indole-S, S-dioxide : Using

$§l°P‘Viet-he sams procedure as described in exanple
1, abg‘s’lﬁ% dREAtMBY iNéQaB ProdédaRAdsalscribbd inl R@mplangsboyEfierivative was

gr%palsﬁ: ] W&gg)(g; LR(“CB%%%S -(]K% RQ%?I‘ f}I}-)N%E% 1%@23311i%é81173 1111,
8591791 512, 2MAG(0BYH 363)1 (ME1HT; EBRMES)?2. 412(688),2.72.7278(2H, m), 3.02 —
3.06 (2H, m), 7.04 — 7.1 (1H, m), 7.47 - 7.53 (1H, v), 7.62 (1H, s), 7.67 — 7.71 (1H, m), 7.8 -
7.82 (1H, d, } =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, cm') : 2917, 1579, 1462, 1339, 1173,
1094, 857, 799, 529; Mass(m/z) : 380.7 (M+H)* ; '"H-NMR : 2.38 (6H,s), 2.7 — 2.74(2H, m),
2.)95 - 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 (11, s).

13



10

15

20

25

30

35

(2H, m, 2.94 - 2.98 (2H, m, 3.09 - 3.12 (IH sep.),
7.46 - 7.48 (IH dd, J = 8.24, 1.32), 7.49 (IH, s),

W@ 288/00436) s), 7.79 (IH, s), 7.98 - 7.99 (IH, BCT/AN2005/000214
1.61), 8.12 - 8.14 (IH, d, J = 8.28). Exanple 32 :
3- (N, N-D met hyl anmoet hyl ) - 5-f | uor o- 8-i sopropy--1, 2-ben
zothiazino -[2,3,4- ab] indole-S, S-dioxide : Using

E%%ﬁﬁgt 2l | V3R N-PRIRLALARS Y- 5a5et %Cfd-&laﬂohﬁl %mmazmo-

ove derivative was prepare I'ting range (C)
[28347ab] indule-S,Spdipvg : cnil) : 2917, 1598, 1344, 1178,

?—1 i 8E?J’s7uz gsﬁlerﬁlgl)ly th@@ﬁﬁé Qdure a3 %ZSC{’IMHH}I "éxa.mﬂlé"‘l NBve dehvgéve was

prepagedo R (KB, o8y : @39 % @, 1§ ]ws gg@ 81676(39(8594 7%55(111/@ 409, 411
(Mipk?*‘“ N%ﬁ@ﬁz 32(6’![3[, s),b RL 274/¢ 25§m§ 1 4bg JJI@'oo éz}fi%n)%sa (1H, s), 7.58
(1, 9, 7@81)H D O 10 T Ei8H): &6 ﬂgogﬂfhé)J §82), -

E§a e (31 : B (NIN-Dimé lanﬁﬁ&ﬂgjl)es -loro-8,10-difluoro-1,2-benzo thiazino-
n?hﬁ ﬁw | am n%gthyl) 10-di f | doro- 1, 2- benzot hi a

23 ‘;Téblf@"? -%Sd9xideidol e- S, S-di oxi de : Using essentially

:jh € @@E{E eREREAY HeRaRs pﬂ)@&ﬁlfd &é&ﬁsdnﬁecﬁ?ﬁmh e 1, atROM&rivative was
erivatrve

orveiaed. B (dRer Smdg s 150kt 150 HE. 7575 80 (ngh 1 397,k 395 (MHEDY'; 'H-
N_M‘%l'ﬁ zié;gﬂ s)/ 974 25%7% 2}&{&@8@ Ub Z)3.03 (ﬁ@&n)(l)7 ()B/H:g)lg (S(JH;{E? MR - 7.66
G m)71 7782‘2(1H(‘i 1= 1n3)2 Ao 854?()‘%83%2—\ 32y, 7. 62 (IH

E§3mplz 67 - 37(NZN—]1dnEEhyl'ﬂmm7etl§'l)-S-Kleﬂlgrl-é-lchlor(dl 2Denzothiazino-[2,3,4-

- 89 (IH d, J =7.72). Exanple 34 :
aéh'(%%el\ﬁ&q’@‘t‘@ﬁrl am noet hyl)-5,8,10-trifluoro-I, 2-benzot

hi aziUig [edserkiaAly Alke] saind ghedcedule & dbs@ibed!dn exaldplerig above derivative was

essentia h cribe
PP SRR 4 5t T A R LA e dDONETE (VRSP STE o D’

; IMOIMR 1440d6H) ), 1.60 (3KBE), 23%)2275 @Hlb), (2:1567-)93 oaggg, ,m), 7.53 — 7.58

5 Mass z) T
(MZ}H@HSN% 821§ 2.7 - 2.74(2H, m, 2
Exhf@ple-382; Q-QNINZﬂlmé'fhylal?mQ&hyl) _5-c]1-{br6-18hlsoplif)pyl-i 2enzotRiazino-[2,3,4-
| dgjgﬂé204) 7.58 - 7.61 (2H,dd, J=9.84), 7.67
sblingolSH e & 35
3- ( N.UNidg esmhhistlyand saetgiydefurd amddsbistied Iy &@uglect)laboe-dbriative was
benz no- 4. | e- n
R a Y B0 23R AT p ol Beon b L e 2 4052
M+ HOWENNIR | 1,382 v &.39m @) depa6a)l.2.37. (BH( §B2.65 erdl)3 (2H m), 2.94 -
4 3 94
Ty 30 S ot 5 P48 80025043 W 508)

(QHHI Jﬁﬁ)l,683,’}9§i§ - 7.8670QH(R);18.15)-8.17.(38, d, T H38.2)., 7.58 (IH,
Igga’ﬁg)ré( 5 ( i'jW-jﬁb-g%s?y_la@.g%y@'sg%etHyl-sflofdiﬁm?.)oj-l,ﬁan%fhiazino- |
[2:3(4PbNnBbless, Srlogide noet hyl ) - 5- chl or 0- 8, 10-di fl uoro-1, 2-

benz OUsTilbgl casgen?lglly the same procedure as described in example 1, above derivative was
prepared. LR (KBr, cm') : 2918, 2849, 1619, 1332, 1170, 853, 802; Mass(m/z) : 377.1
(M+H)" ; "TH-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-ab}indole-S,S-dioxide :

Using essentially the same procedure as described in example 1, above derivative was
prepared. LR (KBr, cm') : 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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[2,3,4-ab]indole-S, S-dioxide : Using essentially the
sane procedure as described in exanple 1, above

walerdowaissve was prepared. LR (KBr, cml) : 2917PCT/BB905/000214

1172, 1123, 757; Mass(nmfz) : 397.1, 399 (MtH)+ ; 1HNMWR
2.42 (6H, s), 2.74 - 2.78 (2H, m, 2.99 - 3.03 (2H,
7.08 - 7.14 (IH m, 7.63 - 7.66 (2H m, 7.78 -

Exiﬁfle( 4 d, 3-INN-il)u§&i.yla.%u§5thy1)§ firfo-0 thnubkonboF1-10-chloro-1,2-

%e'{zﬂ W@%&%&P‘ﬂfﬁq‘?&eﬁ Prglioxids_:net hyl - 8- chl oro- 1, 2- benzo
thiaz |U§ﬂr|g[egseﬁmfﬂy tiaddaing %%c@du@e & (ﬂ:‘s&%‘e&iﬁl exaHﬁlerlg above de vatlve was

essen sane _procedure as described in exanp
prerds

GBIV S ARt das B8, HT0iG%;  Mape) - 4472, 4492
QALR)* ; 2AGIMR LI, (6H1)72.64 0963 (iﬁ,Om PZ@&S(%&Z?H n?)7546 7.49 (1H,

U R AN I ol

(BHd, 138.60).74 (IH s), 8.12 - 8.15 (2H, n). Exanple 38

?—“t"ﬁ?h D Het hyl art bR Dipesysmingeivd-B10-dishoppYrifluoropgthyl-1,2-
mzmmlmm[z i,eaﬁjnmoleas;mdmiﬁke- S, S-dioxide : Using

essen I S pr ocedur e crlbed in exanple .
o b S ey R o ehSrioRd fn ol ybove dervative s
ﬁa@&pd IA5(KBr 140 ; 290836856 11098, 1174,2630, 82§ W1 293, 465 (M+H)" ;

419@@ éggééi%glél% 283%(5%2'“’?3?3 3?(%({2'1{ m %95%8 ;_%4951@85) 7.76 -

(78, (1KE)d, J $.8162),-7.88.~1B804I(HL, dSEp.1)4), ST0353H; bs7 8515—(8®‘k(lﬂlgd J=8.60).
i‘%ﬁ“‘?@ 7.63 (IH, s), 7.694 - 7.699 (IH

B2 . 7.967 (2H m), 8.15 - 817(IH d J =
8. 24) Mdritanidl, Fujp®ara, Y.; Tetrahedron Lett.; 1967 1119-1122.

oo S R DY AR Dl S s .0 M

essantteak,|R; Ft; HeApaienp Soc ld68,00055 186$24.1 bed in exanpl e

291§b%§l§rgﬁ gl‘g‘“ " Gosti5 S g&%arggsg(’bgayewasgm 2

3775.1 Bradee)Ss; Gil, CRMRer, K2; Biborf ¥ed. Chem 2 2612, (B8),2435 - 2438.

2.75 - Mo S 10~ 3.60 L2H, -m . 7. - el

Z j I%n%sgﬁ*éé%@d)?moc%m B9 dierd il P57 510:511.
3- (N, N-Di net hyl am noet hyl )-7-trifluoronethyl-10-chl oro
-1, 2- benzothi azi no-[2, 3, 4-ab] i ndol e-S, S-di oxi de :
Usi ng essentially the sane procedure as described in
exanpl e 1, above derivative was prepared. LR (KBr,

cml) : 2917, 1348, 1297, 1170, 1142, 753; Mass(niz) :
429.1, 431 (MtH+ ; 1HNWR : 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, n).Exanple 41 :
3- (N, N-D nmet hyl ar ai noet hyl )-5-fluoro-7-trifl uoromnet hyl
-10-chloro-1, 2-
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benzot hi azi no-[ 2, 3, 4-ab] i ndol e- S, S-di oxi de : Using

essentially the sanme procedure as described in exanple
wa 200al003860 deri vati ve was prepared. LR (KBr, cnRQgT/IN2005/000214

2943, 1435, 1349, 1298, 1170, 868; Mass(niz) : 447. 2,

449.2 (MtH+ ; 1HNVR : 2.36 (6H, s), 2.69 - 2.73 (2H,

nm, 2.94 - 2.98 (2H, m, 7.46 - 7.49 (IH dd, J = 8.0,

@alds: 7-54 (IH s), 7.76 - 7.78 (IH

d, J = 8.72),

7.79 - 7.82 (IH, dd), 8.04 - 8.07 (IH, d, J= 8.60).

Exanpl e 42 :

T e U L T

Lblng essentlally the sane procedure as described in

exanpl e 1, above
cml) 2926, 1356,
463, 465 (MtH) + ;
(2H, m, 3.03 - 3.10

er

NVR// 245 (6H,
7.538

7.76 - 7.78 (IH, d, 7. 80
= 1.4), 8.03 (I ,

REFERENCES 1Réw FUJlmara
Lett.; 1967 111 2 Fujiwara,
Mast uda, M; Te 1968 24,

Heck, R F.: J. Am Chen1 Soc: 1968,

vahj ve was_ prepared. LR (KBr,
97, \1173, R130, 795; Mass(ml z)

s), 2.79 - 2.83
. 7.549 (IH, s),
. 7.804 (IH, d, J

8.}3\5 - 8R7 (IH d, J = 8.60).

Y.; Tetrahedron .
Y., Mritani, L
4819 4824. 3.

90, 5518-5526. 4

. Heck, R F.; J . Am Chem Soc; 1969, 91, 6707-6714.

5. Braese, S., GI, C, Knepper, K.; Bi oorg. Med.

Chem ; 2002, 10:8, 2415 - 2438. 6. Ams, P. C,

\WhivHeRsi DRzﬁ@nd Ry are indensndegtly. selwrﬁror@mmapn cl1lg®7ﬂuoro amino,

51QtRyl leyahdti 080, 1(C,A; l&?eﬁé‘rh%lg(cltd“

substituted benZothi azi ndi hdo

(| prallgrrer dEnCrlicterpgyelyhn €Csnhstesoays

f hi
CL%&tﬁyalk 91%{}10 ErEHan[lel i HQ t%dro%

a

( C%ﬁé%) Mﬁle&cmyxmh&y lof cérhptubd )o'i-*%

ne aI w& awl arallyl,

hd@st(ivihew@@lﬂew, acyl,
’ca%o 9: ac?%/ its derivatives,

OXY,

rha
ar Whlle Radf W@ctedalpyéqugggéﬁcl-@@glk@ym ﬁ@i/ gqg’g@qyyq: acid and its derivatives

acetyl, al Kyl am no, am noal ky

L X Y, .
1’?eﬁgm_ Ig!lélﬂzl B Nie. substituted 1

é@ﬁ%?@PﬁVWL1@§WHb¥§PF@Ebc|d and its derivatives,
mhlle R3 is sel ected hydrogen, (Cl-C3)al kyl, aryl and

carboxylic acid and its derivatives

whi ch conprises of

cyclization of conpound of general fornmula-11, (i.e

substituted 1- benzenesul f
wherein Rl, R2, R3an$vR<f’”
solvents wherein. 2. A
wherein said conpound o

Br

11
wherein R;, R;, Rsand R, using suitable catalyst and

- 7- bgpono-| Hindole), II
{tabl e catal yst and.
claimed in claiml1
is selected from

solvents wherein.

2. A process as claimed in.clajm-l wherein said compound of formula I is selected from
8-Methyl-3-(4-methyl-piperazin-1-ylmethyl)-1,2-benzothiazino[2,3,4-ab]indole-S, S~
dioxide;
8-Fluoro-3- (4-methy1—p1perazm—1-ylmethyl) 1,2-benzothiazino[2,3,4- ab]mdole-S S-
dioxide;
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8- Met hyl - 3- (4- net hyl - pi perazin-I-ylnmethyl)-1,2-benzoth
i azi no[ 2, 3, 4-ab] i ndol e- S, Sdi oxi de;

W@2006003360 3- (4- et hyl - pi perazi n-1 -yl met hyl ) - | , Pebevenei/dvo214

i azi no[ 2, 3, 4-ab] i ndol e- S, Sdi oxi de;

3-(4-Methyl pipera--in-l-ylmetliyl)-1,2-benzothi azi no[ 2
J354- ab]i ndol e- S, S-di oxi de;

8- Imm&mbm&aﬁﬂ 1@&&1@1{ @Qn)%ﬁz%aﬁ&ldo[% A5k bik-d S -4ioRfiBZ

ot hi.azi no i ndo

l, z*:ls@ﬁwﬁﬁ.(éﬂeﬂwf-mpsraanamlmﬁaﬂ) &@e@oma@;aot?e% 4-ablindole-S,S-

|, Zidkeprzot hi azi no[ 2, 3, 4- ab] i ndol e- S, S-di oxi de;
- 3-carboxal dehyde; _ . .
Ae?ea'#%“ laémsé(rj?zdo%‘ﬂv’é%lﬁo% -gioxjde}- ap] i ndol e- S, S- di oxi de

1,2-Benzothiazinof2,3,4-ablindole-S,S-dioxide;-3-carboxaldehyd

in &&M}%l?@n%%ﬁga@%ig t3|1-ab]m3'0'162-8 ké-edl?ozx(l)tehl azl no[ 2,3, 4-ab]
8 mmymlﬁewaﬁmbmmmﬁmmﬁm 3,4 hbnderRy, Sldlxaki no[

5. RSy P8 FraTamae i herrethiing 43 Bl diede;
no[SZIsébrépy&b](NNﬁﬁt&t@laﬁnﬁb )dl€2-benzotluaz1no[2 3,4-ablindole-S,S-dioxide;

d- 3 q 481381]0 é\gﬂ\l § %‘Q‘F‘%{] ? gtbhﬁ/zozhlazmo [2b3eé{1—zl%mdole Zg Sn glomde

g Fﬂ-ElﬂdSrgf%\(NdMéﬁh}fmmhwﬂwn -No-dtdzgihiaziho[2;30E i BHbIE-873-Hickide;
, -a - - . O e, . .. .
5 S e Rk e Lot setiging 2. o il 5.5

thlchmmdw[z 3, 4-ab] i ndol e- S, Sdi OXI de;

. éﬁﬂr(g[éﬂgo %r-@\gﬁrg&geftghd' T ”oetth% o2, Fatoa-s,s-

3- (ddxideDi met hyl ami noet hyl ) - 5- chl oro 8 met hyl - 1, 2- benzo

t h'w %&ne{h%l 1rab%\%12$g<{1f0fo-§ I@ﬂ‘(ﬂ( ?3)8?28&1&12}206%1%2 As3blindale-S,S-

[ ncﬂicfxides 4- ab] i ndol e- S, S- di oxi de;

[2 3 4- %%ﬁl&%mnogtﬁgﬁg é} lbogo-fl oegzoothlazmob[‘igzép ablimagle Ig%-dlomde
3- (NNN D imethiply invethpip45 Hjdoyo- B2 edzothingiviol[ 2,2, 4@ HEdul 38 8zdidkide;

o-[ s.ablindol e- - di oxi de; . . .
SRR RO e o Sl bsposiasineiaseghlindalos ygionice
ot H-@ENHimphyRmincathyl)deflos-SnSthioryi A denzothiazino-[2,3,4-ablindole-S,S-
3- (NP meti iyl am noet hyl) - 5-f [ uoro- 8- chl oro- 1, 2- benz
ot hiazino-[ 2, 3, 4-ab] i ndol e- S, Sdi oxi de;
3- (NMNDieethylasinoathgh19yiluord3-nibioyl, 2-Benkbttiarine-12, 2 4-abiriote-S, S-
hi atﬁig’%? [ 2,3, 4-ab] i ndol e- S, Sdi oxi de;

i et hyl am noet hyl ) - 5- net hyl - 1, 2- benzot hi azi no-
[ 2 QNNdh]nthhmmﬁ;hﬂ)dkmethﬁé-ﬂuoro-l 2-benzothiazino-[2,3,4-ablindole-S, S-
3- (A D| nmet hyl am noet hyl ) -5, 8-di nmet hyl - 1, 2- bexi zot hi a
zi no-[ 2, 3, 4-ab] i ndol e- S, Sdi oxi de; :
3- (NN;NEDlmthlythmethub{Shyétbyla Mhotbahz@-[mi,Ai-alﬂmelt S2S-Biexide;

3 RO el A GBS0 28RS Bne 12 ot

i noligxd®3: , 4- ab] i ndol e- S, S- di oxi de

RN S St s

S Slighidexi de;

o Pa ey Bt 2 LS APl s

3 (lemmmmembtshmoye-y@ﬁichlpm-n,z-aeﬂaeuhmianaz,imh}indole-
[2 %Féﬁ%ﬁl’] ndol e- S, S- di oxi de;

net hyl am noet hyl ) -9, 10-di chl oro- 1, 2- benzot hi a
Z| n?oﬂ‘ﬂ E—@m@b;mm@w@-w Bliriohdbuel, 2-benzothiazino-[2,3,4-abindole-S, S-
3- (Db et hyI am noet hyl ) - 5- chl or o- 8- net hoxy- 1, 2- benz
ot hi azi no-[ 2, 3, 4- ab] i ndol e- S, Sdi oxi de;
3- (W@mtﬂy%,&hmnethwbﬁh#ﬂoyeﬁﬂﬁﬁnmhiazﬂwﬁgﬁglFajnﬂi;aﬂeléL-SQS—diexide;
nzot hi azi no-[ 2, 3, 4-ab] i ndol e- 47




S, S-di oxi de;
3-(N, N-D net hyl am noet hyl ) -5-fl uoro-8-i sopropyl -1, 2- be

WO 2061093380 No- [ 2, 3, 4- ab] i ndol e- S*- di oxi de; PCT/IN2005/000214
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3- (N, N-Di nmet hyl ami noet hyl ) -8, 10-di fl uoro-1, 2- benzot hi a
zi no-[ 2, 3, 4-ab] i ndol e- S, Sdi oxi de;
3-(N, N-D net hyl am noet hyl )-5, 8, 10-trifl uoro-1, 2- benzot
hi aBi-(l‘lIQI‘J-ﬂﬁtna;hﬁa;rahbétﬁﬂ))D 20-GicBdtrK2-B&izothiazino-[2,3,4-ablindole-S,S-
3-( met hyl ami noet hyl ) - 5- net hyl - 9, 10- di chl oro- 1, 2-
ben “azi no-[ 2, 3, 4-abl i ndol e- S, S-di oxi de;
3- (- NDiDimtthylhdinosthg)-brehibrdss-msthotye t,8-bitrothidzing P 0;41abdindole-S,S-
ben Otl iazino-[2,3,4-ablindole- S S-dioxide;
met hyl am noet hyl ) - 5- net hyl - 8- chl or o- 1, 2- benzo
t h| 8Z(NN-IZ[1ﬁethy18mﬂtoethi'h)'Fﬂ-mhedw$8-150p@ylebgi-ﬁmzothiazino-[2 3,4-ablindole-
@HP- ﬁethylan1noethyl) 5-chl oro-8-isopropyl -1, 2- be
nzot Q AL, [ 2, 3,4-ab]indol e- S, S-dioxide;
3- ( Ny DDetthylhaimoetbel)-Haflupros’- iseprb;nyHa;bbﬁzcﬂihiﬁiimmm,‘}alﬂindole-s,s-
benﬁftq5?2|no [ 2, 3,4-ab]indol e- S, S-dioxide;
nmet hyl am noet hyl )-7-trifl uoronet hyl -
10- SG\GN Pitbetdylbmnmethil)-8 A0 nlifljoRy- B2-bdnzothiazino-{2,3,4-ablindole-S,S-
ab]lil Aéa S, S-di oxi de; 3-(N, N-Di net hyl am noet hyl
- 5- f1U0r0- 7- trifluoronethyl-10-chl oro-1, 2-benzot hi azin
0- [ﬂam@lmmmmmﬁb -8, 8¢l Otxiftaieo-1,2-benzothiazino-[2,3,4-ablindole-S,S-

3(I\& | et hyl am noet hyl ) -5, 10-di chl oro-7-trifl uoromne
thyI 2benzot hi azi no-[ 2, 3, 4- ab]indol e-S, S-di oxi de.
3. 8- @iNdhmﬂlabnmioaihnﬁd-mﬁhyi+9aﬂ10rd1c1ﬂorwhért@nmthlmno [2,3,4-ablindole-
cataég foxt sed for cyclization is a palladium(0) or

yst conpl ex system 4. A process as clai ned

i n 03 ﬁ‘i Nrnmeﬂmbrrmmthal)émmcmwéoﬁélubmdl herzothiagino([2,B y-abJindole-
cat a# %]( Rl ex systemis chosen fromone or nore of
t he ow nhg : Pd(QOAc)2, Pdd 2, Pd(O) (PPh3)4,
Pd( 03- @PNdD@aﬂl)'lah@wthYM@h@bﬁM)@led@QmWﬂ%@l 43ablindole-S, S-
fh3 355&; PdCl )2 or Pd on carbon wi thout phosphine
i gan
J 3-(N,N-Dimethylaminoethyl)-5-chloro-8-isopropyl-1,2-benzothiazino-[2,3,4-abJindole-

S,S-dioxide; .
3-(N,N-Dimethylaminoethyl)-5-methyl-8,10-difluoro-1,2-benzothiazino-{2,3,4-abJindole-
S.S-dioxide;
3-(N,N-Dimethylaminoethyl)-7-trifluoromethyl-10-chloro-1,2-benzothiazino-[2,3,4-
ab)indole-S,S-dioxide;
3-(N,N-Dimethylaminoethyl)-5-fluoro-7-trifluoromethyl-10-chloro-1,2-benzothiazino-
[2,3,4-ablindole-S,S-dioxide;
3-(N,N-Dimethylaminoethyl)-5,10-dichloro-7-triftlnoromethyl-1, 2-benzothlazmo -[2,3,4-
ablindole-S,S-dioxide.
3. A process as claimed in claim 1, wherein the catalyst used for cyclization is a palladium (0)
or (II) catalyst complex system.
4, 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)s,
. Pd(0)(P(o-CH;)Phs),, PACl,(PPhs),, Pdy(dba);.CHCl;, (m’-allyl-PdCl), or Pd on carbon
without phosphine ligand. '
5. 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, phosp
18
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5. A process as clained in any preceding claim
wherein the suitable |igands used with pall adi um

W@ a00al09360 ar e sel ected from one or nore of phoREHINDSE5/000214

phosphi tes, heterocyclic carbene ligands or Li, and
nore preferably, phosp6. A process as clained in any
one of clains 3 to 5 wherein the ratio of the

(6 eAqrrﬁceeds Boclsimbdliny sty otetdT JRhas Fh? Gesglib@él@{tﬁhésltaué? Qe Bererred Pd
mplified in

b PR e ihRaa b0 the s gid tad a5 expmelifid in tho

|n BdGl,(PPie); and Pf0)X(PRI:); Wherein the nolar ratio of 't he
galladl umcatae%gt used ieg.th reaction is in th

angd" S0 0T T & B ot e PBFES e Tl 0,8 e palladinm
per caalysy uMSIEﬂlC @euctidieis (ilDIIfB@ah@d 0D6.0f &y U0 Mole!ekphivaldnts 1 to 10 mole

pro msd in erein the nolar ratio
f‘ﬁ&%’fs}%ﬁie [ ur%°8fé1¥’%ﬂn§§’? 'éla (% the reaction is nore
pﬁr eAem@b*s;as ichindddn ching &, wherin @2 helaiOmf® ofiht @a,lladlum catalyst used in

C ot FeBlis bl e8P f o5 G5 B3R Bo5 et aftens to 5 ol

anypqnqzeat)éelsedgnﬂieaompmdmdloéfdmnﬁlheﬂ)sU| tabl e base is
i ther ces med jn
& Al i ted O el iispdips ol S B il et Cr.cOOK
reamtTEm is about 0 - 5 rml e equi vaI ents based on the

0 I cess as, clained jn ..
PRl bt & ety 3 O e e ehe'renction i
di sslobtteds molesaqmwelnntebbsadloxathp cédmagouad sftfointuls (II)V ent such

?B\ga}? JG%Y%E{IME%?I gh(/"f: )I&Vﬂ;lef‘)’m %ed Sl}lﬁqtlf ﬂ)&%eslstq]]tger dissolved or

m xsuspeadat it hepdarsairot@nsalvent) swer ys Idgnqﬂ[}(]) ﬂbﬂﬁanﬁﬂé (DME3, dimethyl
Ap i I n._an rei
thé@% P08 (5Bl R D TR PR APEEF g e sotvems
-IHZ@W@mwtﬁmkurre 13. A pr ocess as clainmed in
he sol yent juse
ﬁ)}? P%r malmgl gﬁlﬁn ?{ hgen Y éa[recg 8% £P 8 ‘_’(fbmmla‘ﬁ golvenf used s
cor‘r@lmﬂ'éwlamﬁamdt mthmgauobf@fzmmmml vent 14. A

Ak oﬁ%?octeﬁsas% aﬂhwslq c!l v@l{e@n@‘ bne% so?ve{xt 1}58d s dnpﬁtgylformamlde in

cycli‘zation 1I's carr
r antje ragio o frgntlg ~200 "/erbmrénhaum wnbarsmm sultalblﬁ solfent.

N C P —
cI aﬂlm\i@gﬁ ﬂf(b‘iCeinri‘OQ°C basert @i the sidwedt cycl i zation i's

here/ d o
I3 et i B by, PhORRAT el BERRE s 0 s g0

16. A process as cla;lmed in cla1m 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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