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1, 2- benzoi sot rwatives, their preparat The i nvention

.relates to 2- ggga?l‘lt%&?gdbf 2- benzoi sot hi azol e deﬂmmmm@ﬂ@ hei r

s

preparation and use for preparing active ingredi Cl assi cal
anti depressants, and the newer selective serotonin 10%%uptake inhibitors
(SSRI's) exert their antidepressant effect inter alia by inhibiting active
reupt ake of the transmitter into the presynaptic nerve endi ngs.

Unf or t unat el y 2-subdtituteds e, 2 Heerentiisdepi 2ssiantdeefifecivdms thesr opsegaranlipn
after treatnmeghafede at | east 3 weeks, noreover, about 30~ of patients are
15 therapy-resistent. Bl ockade of presynaptic serotonin autoreceptors

i ncreases, bol i shin tive coyplin S tonin.rel ease nd t hus
t he instant Eﬁﬁs%‘f%& gf %eosndtgng %h“i th g é‘ztmgo&ﬁeﬁo 20 This
i ncrease in tﬁér%Y%ﬁﬁﬂﬁsvtéPet%nﬂﬁﬁﬂ?FéFF%h and Pé@afﬁ%cP%ﬁPﬁFﬁégp???&ﬁﬁﬂ e of
t he anti depr ed¢sanedidrtecof dhugs mechani sm of action differs fromthat of
previ ously disclosed anti depressants which activate both the presynaptic

and somat odendnibbi fcAUtQReaEPEOssardR] bher&fomewbessbiedtiva dek@ﬁ/&dlrpnset
of acti on o v %taenz{ %%ﬂ%@%%ﬁ Ne QL -4 Q%%qragﬁeicfé‘p%ts%ﬁh%w

trls
aut or ecept or ass I s effect a he
t hi azol e deri \}a Fled e Sﬂsﬂb*tﬁ'nﬁE %3 ﬁﬁ%ﬁ%&@eea ?V%et Grfmf istfﬁléi g
receptors theyh ﬁaH’éer‘a?tH‘FlBe%‘C? SPAiRgey  UnfarsharhelY o iduthest CasoWhEdge,
t he presynapt eotidepnansiantagf tecdpsoits songett lpals- it fusayppent ok ast
al., Arch. Phaeemtol .wedks,(h88&jverd5hpoutel Bridfveableckadeet her eof by 35
5- HT1B~D aqtgaggg;_-g%bs_ﬂégq_rsegges serotonin release in the brain: Gw Price
et al., Behavioural Brain Research 73 (1996), 79 - 82; P.H Hutson et al.

Neur ophar naco 1995 383 -

surprisingly, kagﬂék%%f eglpggsgn?ﬂtl gﬁféé%ﬁ%tau@rﬁ%% ﬁé’&ﬁ&%i $erdt oni n
rel ease int hé‘bEBHW%f"PéPté\}%t“é?HPél&@m R tSEIOEBRIN G S3861 2Rt FF Hbght
be stinul at i odngtanangyde tdansnit BrHToACeRERAiENs in nthehesymaphecrekgidn by

t he rel easexd geist didreasehiahthe hidanssitber radreentratiomgisofred4brded as the
serotonergi c ReYHO ¥ thBUgn SR{YreBk AneXef RidtQnTh M xﬂemlleme@f adction
Neur ophar macol 9.%¥ %}Siro%ﬂ*thgl%q f‘é %‘iﬁhslﬂ?x l%%%d mcﬁé%% ssa %%ch 19
APR 2002 (- Qe JB 00 e Sl ALeaY Dypasain agteLobL Q" y
effects in sefStdng % reas ofcori al s fﬁ%
presynaptic S-WlBhTE?ftﬂrer EE&ptorid aTﬁF%ah%cﬂrﬁéé:l Qfl %c*sltﬂ%&“tl@daﬁfﬁrt he
observat i ore% Wgsenhet fatdon of PeautAteorP IS0t BAFeCH JUuiogasSerter t he
dorsal raphe milokkade diydalseesathis gfdeenti ated by the 5-HT1B receptor

ant agoni st GR 127 935 (Davidson and Stanford, Neuroscience Letts., 188

(1995),41). The §§C%&9~r§ttrh%"tegl/tlkc§'{£‘ddl@ﬁé @h%@edgf:l@é)éi\résyﬁ%&ﬂbé@ 1n
aut or ecept orsynEngagg% v HELL L8P SR OF Swp - QLIS o-LO L RODANAR. NBUEORRL,

firing, and3 receptors, 1°'n order I ncrease ter ser ot ont®

rel ease (St §18h‘a-‘/sm ngl e, Neuropharnmacol ogy 33 (3 - 4) (1994), 393). 15
5- HT1B~D ant agoni sts, alone or coupled to a 5-HT1A receptor antagoni st
conponent , ou@h‘pomémeftﬂ gurgeshuvwwiedgeat ehe inpresyasptih segogbohinn rel ease
in the brain andoregptdrhdrsebdr eherd-aiT, ; adlitaiypageBinin dthalt hereqgry. of

depressi on an®naehats, mcfa@b%;%fadsw S8k UeEBive’ B 1bekhd@s tﬂ@@!e@@eﬂ found

that 2- SUbS}d ts“%%d L i@gt %%ls%s %&Hfﬂ:ﬁ% %e?éaéé‘ JCU§“
25 ~ ~ 1 N are of one
22 b2 (ot S Dr ettt gy o Sty oS e 20y L FERGIds Ty Of, 0
hydrogen, (CLP8f-a RW“B@tbPénch%”?ﬂPh&ﬁHPﬁ%‘Pﬂéd °é}-1 3 (¥ é) -(éP&m 383
branched or un-bri”éﬁched F, C1, Br, |, trifluoronethyl, NR5R6, COZR~, vitro,
cyano, pyrrole, a phenyl al kyl C1- C4 radical which in turn can be

substi t ut eda@mckeea| %ﬁﬁsiﬁ@ifmtmé BelCdtif stlgar@agahkylc GKl2GQ935
al koxy, trifl l{%rd%‘é‘é hyd ot R0XY

@pthgyégn [ B¥ELE Ocyséth > and RO
are, independent one an t I sbranc ed or
unbr anched, Cd%ﬁ1 tf% 0 ecﬁ’t%})yaﬁt& P ’8 cib&’@% ﬁg%‘“‘g 3100y Q

6- nenber ed ri @%Pé%%%ﬁrﬁ?m BeSeREMNE it FBFeARNE rﬁglfﬁ‘p%\f atiiene) 45
R~ i s hydrogerredsdse¢ciseotanipl wrigicHadibitsnharatedof firingAPR 2C02
0050/ 48476 £ sérAtbsebdncleatones uaid amaledef&Horim) eakbkyt bore (0r. Skingle et
strai ght - chai miar, hearshednacd1bey -wikyl@nexoWy chooeypri ses Aat3gheasys ane
group Z which jgsyselected fromQ, S, NR-, cycl opropyl CHOH, a double or a

triple bond, 5 B i's 4-piperidine, 4- tetrahydro 1, 2,
4- pi perazine and the corresponding cyclic corrpounds enI ai‘muu mﬂm“m:lmu“\
met hyl ene group, the linkage to A taking place by one nitrogen atom of B,

and 10 Ar is phenyl which is unsubstituted or substituted by? 6) al kyl
branched or unbranched 0-( C1_6)-al kyI branched or unbranched O—l F C1,
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where Bl is piperazine or honopi perazine and wis hydrogen or 20 oht ARR 12082
usual am no prgq,kg i g ps (e. g. Boc or Chz), with a conmpound of the
.fornula VIl P- 924\9}4%6)5%;5 where P is B(OH)z, SnR3, OIf, Br, d, or | and
Ris Cl-C4-alkyl, in a known manner; or 2. linking conpounds of the formula
I X 30 WBZ-P1 (I X) where Bz is 4- tetrahy ro-1,2,3,6-pyridine and the
correspondi ng cyclic conmpounds enl arged one net hyl ene group, and Pl is
Cl, Br, |, SnR3e GheAeI £or RYReESHngy Fhe RutpinbiPitery $8né"of the
formul a X P- AsefXjfondngic Wreps aofd origéachhbadmshetabbeatasist odnelle neani ngs,
and 40 the reatksphsptalce Scarlbefsialt reyektord. Mhicehgpstlasideser singshrtear

exanpl e, in Syy +BuCIWRIGa@loR! thak A cEREM 030 aréggélnél-%& sé2dondir

Hartwi g et 1
Chem 1986, %9§QI§§5@}§9 2B bErdar j"%g’%e §§$1§%8 £h LBt Egaﬂwgag or
J.F. J.F. Hart i"§ etihe. T9CoROToRENE s "1§é’61 ?1@65 Pigoy 4o

al. J.Og. Chéeiresoiengsy Letpgg, 18@ g 12pR) 202 0050/ 48476 DE 6 10 S. L.
Buchwald et al. J.Og. Chem 1997, 62, 1264 and literature cited therein or

S.L. Buchwal d @ abcdnd\Btreiedy Suli®87p1d4dhadeb6@F4bdtK tyidsl b&, Angew.
Chem 1986, 1@%ut§9@c@§t&s‘] Kambiy [t&hefls- ﬁ& 218 &NEMin1880er 52 e3Biflce M
Poreyre ot al poulbllal n,;lg g E%Ih%sgg §8&{: ,rtl*;a 2HL OF sherbgOUCi NG

conmpounds of {1 é € meani ng sta
above, to conp (%ﬁldga SqYPEOPOP ntR 3% (P2 %3 §*Shere B3 is

pi peri di nes | N‘?Ikléaphﬁr“ﬁwlfgx pdsiiols éh?is“l)rve”@dr-r espondl ng cyclic
conpounds enl arged by one nethyl ene 20 group, or 4. cyclizing conpounds of
the formul a1sXisl-HTYY M {izdeRigt§ Xldlgne 30 dbupihel @owaabduf)hpecedtoe meani ngs
descri bed abovgtaybhiils@ hipBRemhd Qlgnthenbpéfoded ¥l ¥abbi-ANgreXhl), i NraseAr

has the aboveg&%%@&u@??&hﬁgs? oih Lne® prITR é}gad\%. I%tt{-]r?eE o’Pé' Qn%%i’v Bl-Ar

(XV). 35 The supstances g ﬁwre adi staé 1hg 5
materials for EYAPHRIFSi tlﬁ%’ffeﬁy CnPBRTHE 10 2RAohR: Bre T RRYHRCog1ca
synt hesi zed bﬁ%ﬁéﬁﬁr%focesses (e. 0. Organl kum Barth Dt. Verl. der Wss,
1993 or AA. R Katritzky, C. W Rees (ed.) Conprehensive 40 Heterocyclic
Chem stry Per gasmpasPr&s Heehnr @ouadatipo2s spheCiiseds 1, Fubéierisoedthzole of

t he conmpounds Ju8Ratef AGHORALNGotm1 O 4., W th subsequent elimnation
of any protective groups, 45 HB-Ar (I11) 1 ~ APR 2002 0050/48476 DE 7 to
gi ve conpounds of the fornula V takes place by |inkage to conpounds of the
formula XVI QA-Q (XVl), 5 wifer e Q andRY are |eaving groups, under
condi ti ons ¥hown per se. The ' rthe formulae Il 1V, VI and of
the formul ae P-Ar, NHZ-Ar, w and WB2-P1, which are rquured as starting
10 materials for synt hesi zi ng vre n oel” c\omloundsAr are known or can be
synt hesi zed from anal ogous precursors by processes described in the
literature (e. g. B. Schulze, K 1Illgen J. prakt. Chem 1997, 339, 1 or K
Auer, E. Hugg%; b| | hler, R w Lang Chima 1990, 44, 120 or A. Yokoo et al.
Bul . Chem pn 1956 29, 631 or 15 L. Borjeson et al. Acta Chem
Chem [sic] 1991, 45, 621 or OrganikumBarth Dt. Verl. der Wss. 1993 or A
R Katritzky, R and Hleese( ethdercsesnthe \F@eHéP@Fb)%JSIC(ICiles Creddydery

Per gamon Press or The Chemistry of Heterocyclic Conpounds J. Wley & Sons
Inc. NY and the hhd etdabuep Dideg@ndBnedgbOfonkhasethe?0 hllaeoserct (D) alkyl
descri bed aﬁ’?%a@x‘%ﬂ@&%i Yarlb@cREAC SO, nOa-'i'c;‘rlﬁ':-Elﬁflg%k‘aﬁqcﬁglivgﬁtunkﬁ'aﬂched

di met hyl f , t t.ri.l
i ot hoyet hantt Lol SEhel! SR §;§§’%§‘%‘§’i§ Ja:f“éi;;d%et%ﬁékgﬁﬁ 4D acet one
u

or methyl ethy rfgéﬁet%r%he"av Ot GERndT, or a
cyclic satur at%’cPSétlﬁéFed Oy thee BF ARG DO RYFEANOPY oFf 0)XXdne B Thkr Gaakt i iyl
gener al | y t akeCipKacelkaixyf,r opi 2D nametthglbohydrngxydoei anind, tdy@nsobwemitznd
are general by conplete within 1 to 20 30 hours. An acid-binding agent IS

present if recgs %ﬁ@i REUGR ,a$n8 dHEner POk assd lano%epow@mgéadl
met hoxi de, sodj g%%éﬁeed o300 L HPL DV d%opﬁf%’% {3 g&lng ati'icgﬁl 4PE

(butylllthlum ak nesi ym co ouns

triethyl ani ne. °§oe fi& ’é%catl on§Tt AakB® (?é] ﬁﬁ%?ew}é‘rfﬁ‘r 5‘6% GPRERA™ I"il G5€°%
catal yst such H<ERO98Rs( € Dn RPEARZIRA conpl exes thereof, e.g. Pd-C,

Pd( PPh3) 4, #8l( OAc)Z, Pd(P(oTol)3)4, Pd2(dba)3 or N|(CCD)2 40 The crude
product is isot’atiedhydr@geananantcRal aleyl, vrahchzangt exdbyrahchédation,
removal of the solvent by distillation or extraction fromthe reaction

m xture. The novel conpounds of the formula | can be purified either by 45
recrystallization fromconventional organic solvents or by colum

chromat ogr aphy. 19 ARR 2CC2 0050/ 48476 DE 8 The invention includes not
only the free 2-substituted 1, 2-benzoi sot hi azol e derivatives but also the
add| t| on sal ts of corrpounds of the for rrul a I WI th phy5| oI ogl cal I 'y toI erated

p— . T 1



30 The foll owi ng exanpl es serve toillustrate the invention w thouy 4 APR 2002
restricting it. c?gda @

-3, 3-Di net hyl - ({ (4-( 6tetrallnyl) 1- pi perazinyl)prop-1-yl]-2,3di hydro-1, 2
- benzoi sot hi azol e 1,1-dioxide Preparation of the starting materials 40 a)
3, 3-Di net hyl - 2, 3-di hydr 0-1, 2- benzoi sot hi azpol e 1, 1-di oxi de Thi s conpound was
prepared in a manner known fromthe literature (K. Auer, E. Hungerbiihler,
R. W Lang Chi i a-s19g9anched ogzg)mbranched (Ci-10)-alkylene or straight-chain or
3, 3-Di et hyl - 2, rdinke}tdd 0¢d,.2¢ Berlkgilené hivariadhe chmir I8 exx iatte 1 £ awt taneg g4bupoi nt
174C) and 3, 3- diHRhhyk - S 1ddte@- 2rém b h)sdr &r1, ?cyclﬁpgoﬁm 2602, Q08A(KIR4 68 a
DE 10 benzoi sotgquﬂgl go&dl di oxide (nelting point 187C) were obtained in a
simlar way.

2- (13- Chl oroprop-1-yl)-3, 3-dj methyl - 2, 3-di hydro 1 benz_olsoth 5.ia-zole
1,1-di oxi de A Sblift AoRIBITISIigey f3teiRANYdgP-1,2,3,6-pyridine, 4-piperazine

3, 3-di et hyl - 2 @wdrthydq:@qr@m@dzogs@xwi@zsp@pqwdane@)liaueed rbyl S@enine pify Iove
at room t enper ajnoup, wase hifrtkageaddi A itakimg Bldceg Hy3 oBembtjogsn pabasef BN 10
t - but oxi de, headgd under nitrogen to 80C. Then 14.2 g (9 nmol) of

1- br ono- 3- chj ropropane were rapidly added and the mxture was stirred at

100C for 30 m Paur nto ce-wat er owed Xtr wi.th
ether, and the d’gnplé‘elg?%\ C\I*A‘e%% AR %@&ﬁf%ﬁdvﬁa’i §Pbsgf“? cé/i\llcnﬁ"h?gb'tfl Juftkyl
sul fate and t heiF&FRE8r 2% éH‘bsr&nFH%? e £3-prddket ?@lﬂhteéd%s“%ﬁ%‘tc&fegl
whi ch coul d be G/ Fer 6, BA, it hrstnl:wmetayi NR®S %) C@iR7 s ubga e Rberyl
obt ai ned. Mel tiaoyg ipottAtrdiA(C. indan, fused aromatic systems such as naphthalene
2- (3- Chl or opL®psnlicH is3ussulisttityked, Sr Hubgdiuded Baencglﬁoahzkﬁzqir Acay)

1, 1-di oxi de ( At}lz"lg 89' &gtl’?roagane ofSSCmro%oﬂéﬂ?ezje&/ al‘gﬁaélc heterocycles

d hyl - 6-
pia.mﬁi Yao0) | 2K b o q\% o508 ERf ke a&%ﬁ%ﬁ&%& l%%%%o.d§8%%¥azo|e

1, 1- di oxi de (Olcpr)e another, rom O and N and Wthh may also be fused to other
2- (2-chl or oet hy&I)OIWGhPor@)dB’—;@-Sdl fer hgFamp 13- dhhyelkinel, 2spankrr kidehi azol e
1, 1-di oxi de 26 fliHalazine, indole and quinazoline, which in turn may be

2- (3-chl oro-2- ng;ﬁgytllene@aqw bnghy13, 3-di met hyl 2, 3-di hydro-1, 2-benzoi sot hi az
ol e 1, 1-di oxi de (rreltl ng point 115C) and

2- (3-chl or opr Op%/ t%e%r s:??t_l_s év tgwgf'l% lto’glcci'l tgi’drt?olle:’rate ldSO t1'1hI gzol e

1,1-di oxide (ne Siom T af way c)

1- (5-Tetrali nyl‘ﬁﬂi"&grlﬁzP harmag 07106156 1Prrﬂﬂe)r EJ‘FSS ami notetralin vvere
refluxed witRS518 g (0.11 nol) of bis(fi-chloroethyl)ani ne hydrochloride in
300 M of 35 n-xefErokdf opmpkBindsand, tix tfermodel I ngre SThésg whemsndi um
carbonate were added and the m xture was refluxed for a further 20 h. The

precipi tate whigh shar fed On s¢e9! '%é&%a%hl:i@rcﬁd oRkf aM‘bEtﬁ'beU(ﬁ\E'tﬁplaéld dralen
up in water, and 2N sodi um hydrOX| de sol ution was added. The aqueous phase

was extracte t acetate sh| n and dryi ng over
v, XU act edgn oSt acet s e%v?%&ﬁiy. éaﬁ“@trd%%sgme 't was
possi bl e in thlg'(A/aFy-‘t)O'al L&yl peangie g /6 edneF protiudras an oil. 45
1 g APR 2C2 ‘Ot%ﬁj/wglkm@tm,lFR&Rf,l-lﬂltper, azyemq yindoghémpli ne 4.51 g (21.7
mmol ) of 4- brorml soquinoline, 4.65 g (25.0 mmol) of t-butyl

pi perazi ne- N- Ca!ifb@fﬁﬂ' at ard). inBepOndehtIRObY She Znother, h drogen, COPh,

tris-(dibenzyk cetene)d

2,2 -bis(di pﬁ él(? %glsp ?no? éﬂ%}l %?Jﬁgp t% (%1 3{»% %12 { ¢ ( CJI’)‘) ?lkyl
sodi um t - but oxi de were mxed in 50 m of toI uene _and stlrred at 75C for 2
h. The reacti or®m&tFRBHES HdFEPreBered/ Bdi LRALEHLBRE ¥F Sfd2dgbFz2had *Ft h
ethyl acetate, ppnadieganfz-s10aphpkanerayhdeh cepmprdsesodi graurulzf ghech gifd t he
sol vent was rensebsttied drowmtCHOH,evgpdoptapyl,Thedpuolricir ar ysimle ioad, out
and was filteped off with suction and washed with pentane. 5.5 g (81% of
the Boc-protectgd; 43'4% aéw&ﬂ@ra-@@c@ammﬁbthn@.mﬁ&nélw piperazine or

(16.6 mol ) of thrhs sta vere.t ? I’% la % di_chl ar.onet hane
and, at 0C, 17 nT ?Eﬁ'pff PZ o' u%?oace 567 PWiEte %4 V\fy 4486 The
m xture was sti?F¥H ft Bo-8"%or 4 h, poured |nto i ce-water and extracted
wi t h di chl oronet hane. The aqueous phase was filtered, nmade al kaline and
extracted w #B At cid ghengl helmizh Qsy ungulosteirtuxedi am mbs‘tditetaddb;swbstahtailabzl
20 renmoval of tBeasiedent webadcledowed( by, djlatiyanbwbhdngt &rthyhbeih@iednd,

precipitation of;fhg hchrQEbkﬂfdx%%e%k/H QYRR eaéozf&ydréa’ﬁ}ld)% Tgﬁéﬁy 1302 9

(67% of the product were obtained ting point fol1 owi ng
conpounds were prepared by processes simlar to the two descri bed:

1- (1- napht hyl ) di azepane (85C, hydrochl oride),

1- (1- napht hyl net hyl ) pi perazine (oil), 4-(1-piperazinyl)indan (oil),

1-(1- napht hyI )p| per a2| ne (82C) 4 chI or o- 1(1 p| per a2| nyI ) pht hal azi ne
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15 bronpacet al dehyde di ethyl acetal and 7.0 g of potassium car boldt dAPRe 2802
taken up in 10 peF and stirred at 120C for 5 h. The reaction

. m xture was pofjbrdegdplnat%féllce wat er and then extracted with ethyl acetate,
and the organi c phase was washed with water and dried over sodium sulfate.
The 20 sol vent was renoved under reduced p‘%essure t he crude product was
purified by colum chromatography. 7.5 (65% of the product were obtained
as an oil in tmegzr@,éyn,c:’ndan, fused aromatlc systems such as naphthalene which
2- (2- Oxoet h- 1- yils) uhsgh$ vitt@d3 odi swbdndtu?e8- by hichr-e} 131%33 ben@ tfsei hakdadl e
1, 1-di oxi de 7. 1 ah2hr&cdei®lagndob- or 6-membered aromatic heterocycles having 1

§| (2, 2-di ot hoxys b deybiodecil 908, 3 ry%tlezgea, 3lidhusliond: 2-heegel sothi az
in 30 25 ‘%‘jea“%g?gan%g%@& SRECEI Al ShiOETReY RSB0t JIES LRI

The reaction m 8%as neutralized with sodium hydr oxi de sol ution and

extracted with et her and the organi c phase was dried over sodiumsulfate

and concentr at mmndelarmmepre@smm@ouﬁﬁ of (¥8%foomul el mmedube were

i sol ated as 35 d¥npouRds hi Sstualy inPeepak &t on of the final product 1.5 g (5.5

mol ) of the;@l dehyde 24 c), 1.06 g (5 mml) of 40 napht hyl pi perazi ne

(pepared as in a 1 ) 0.4 I | acial acet.i aci

50 m of ethano m@?éss |$Qr (fa ge foxzm"?le mr?u%aé& O% % OIae ec(?n%ﬁ gcbf

(8 mol) of SoRUARESERoBHIDATIPPHONAISHEORFS HeSTREE Tk EEouas

stirred at roorfiacemgEeathitte ¥l6e she %ﬁﬂef"taﬁénep%?%fdﬂeirﬁt andrdiastesgpmers.

m xture 45 and Bt iagentian tdlsdi ¢ht buderetthancesprgtiivg wetbomadicurfosuEf at e,

rem)val of ti® solvent by distillation and subsequent

= A~ ~ ZC~Z 0GRy 41%43@ %ﬂ&nﬁgcsy%@ | iAakh an: fEgMmuet B%&récﬁ%? EEQcH‘n
g (39% of coI 093375 %tal ngngf%tﬁng poi nt 156C) . 3g

(m 1H) 78(m &éj % 7.3 (m 5 6H), 7.1 (d, 1H),3.5

(t, 2H), 3.2 (m 4H), 3.0 - 28(m 6H), 1.8 (s, 6H) ppm Exanple 24 10

Preparation of R3 Rl

3, 3-di net hyl 2@- [ 2- (4- (1- napht hyly<{etrahydrol,2,3, 6-pyridin-1-yl)eth-1-yl]
2, 3-di hydro- 1, 2- benzoi sot hi azol 1-di oXi dé Synthesis of tRé starting
materials 15 a) b: o TS

N- Boc- 4- (Tri fl uor onet hanesul fo"ﬁ‘yl oxy)st ét rahydroQ- 1,2,3,6-pyridine A solution
of 13.2 g (0.13 nol) of diisopropylamne in 200 ml of 20 THF was
deprotonated at -78C with 100 m nBuZi ;1 6M i n hexane) and, after 30

m nutes at t AP shenepdr AR, ap. B hpvep thenBeanigrasnspatedi aRaviedonBd df skoitved
in 50 M of THRImewevwhddedoalr Geweddmindtest (2.8ur€herB,hieeabivanesudifonyBaxy a
solution of 39.& gqrif@shlfom}oxgf) , Neikh b Heciohbuoy cateiineabEsthé afvdmanial Ene, i n
50 M of 25 THF was added, and the m xture was allowed to reach room

t enperature overni ght. For workup, [ﬁ'@é'% was ad the m xture was
extracted w et her, the organic phases were washed with NaHCO3 sol ution
and water and dried over sodiumsulfate, and the sol vent was evaporated
of f. The crude ‘ProEust 2RASPH IR &8 R ESaSh2EST ARAYEgr aPHy REEFCENGER
nobi | e phase heRfTars€efn§| ceRveraiag=tig 19ompyuaf dobimineg é-eo%b‘?r Wayeyhgye
1H NVR: (270MVHz, @@icpriiste] Intd the. 4ddsti@H)sal?. wity R2ighys3obodicald); 4.1
(m 2H); 5.8 (MolddatpAMacSd. Ik is likewise possible to react a compound of

N- Boc- 4- (1- Ngpht iy lebglf @hysddr o- 1, 2, 3, 6-pyridine 22 nl of 2M sodi um
carbonate solution, 7.63 g (44.4 muol) of naphthyl-1-boronic acid, 4.13 g
(97.6 mmol) of I|th| um chloride, 40 0.85 g (4.44 mol) of copper(l) i odi de
and 2.1 g (1.77 mmol ) of tetraklﬁstrl phenyR’paI I adi um [sic] were successively

added to 14.7 g (44.4 mol) of conpound descri bed above, dissolved in
115 ml of di met hoxyet hane, and |t hel|m xturle was boiled for 4IN. For wor kup,
aqueous anmmoaoa sol uti on was ad a efS(bh\%ctlve wor kup 45 was carried out

with water and ethyl acetate, Bhd the residue obtained after dryi ng over
soditimsulfate and evaporatlon of the solvent was purified by flash
chromat ograpy (sijl.ica g bile 0050/ 48476 DE _. 1~ ARR 2C2 ""
16 phase hept an&}dt Ay FORRREIT S EAR15OTMIA ¥ 8.2 g (573 of theory) 1H NMR
(270 MHz, CDC13 [sic]): b =1.4 (s, 9H; 2.5 (m 2H); 3.7(t, 2H; 4.1 (m
2H); 5.8 (m43H); 7.2-7.5 (m 3H); @-BBA 5 (MmV3H ppm c)

4- (1- Naphthyl )tetrahydro-1, 2,3, 6-pyridine 7-84 g (25.3 mmol) of

N- Boc- 4- (1- napht hyl ) - 3, 6-di hydro-2H 10 pyridine were stirred with 200 m of
et hereal hydrochloric acid at roomtenperature overni ght, and the

preci pitated product was filtered off and dried. Yield: 5.5 g (88% of
theory). 15 d) Preparation of the final conmpound 1.0 g (4.1 muol) of the
conpound 24c described above was dissolved in 20 ml of methanol and, in the
presence of 2.22 g (16 8 nnDI) of 2|nc(||) chlorlde firstly 1.27g (5.3

- ~ N o o ~ o~
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I RRR3RqR5R61 t $HBH/38lh gHYRMe/ CZ4- Pi per azi ne4- NRSR6- Ph81MeHHNn- Cgn- Cg/ C24- Pi p
. erazi ned4- NR5R6- Ph82MeHHMeEL / CZ4- Pi per azi ne4- NR5R6- Ph83MeHH/ / HC24- Pi per azi ne
4- COzR~- Ph84MeHH/ / MeC24- Pi per azi ne4- COZR~- Ph85MeHH / n- C5C24- Pi per azi ne4- COz
R~- Ph86MeHH / / C24- Pi per azi ne4- OVe- Ph87NEI5IH/ /' C24- Pi per azi ne4- CEt - Ph88MeHH/ /
| C24- Pi per azi ne2- Cl1, 4- NO2- Ph89MeHH/ / | CZ4-Pi per azi ne3- Cl, 4- Me- PhOOMeHH/ / / C24
- Pi per azi ne2- €N, &8-S50 KRE¥RY R9ICEL- PRPRIREY FYDPERRT S MAPRISMVERIHE FTCEE- Bf pe
razi ne2- N02, 4aCremph9BiIVielHt h¢ GarmRilgeVazi ne3- Cl, 4- C1- Ph94MeHH / / C24- Pi per az
i ne2- Me, 3- Me- Ph95MeHH/ / / C24- Pi per azi ne2- Et, 3- Et - Ph96MeHHHH C24- Pi per azi ne2-
NR5R6, 4- C1- Ph97MeHHHH C24- Pi pg\@ azi ne2- NRSR6, 4- Me- Ph98MeHHMeMe/ C24- Pi per azi n
e2- NRSR6, 4- G1- Ph99MeHH/ / / C24- erazineg-Me,4-Me-Ph NNOO O o~ty -. a -n
Nn N NoR R? VI
/| RRR3RAR5R6! t dABAr 100MeHH/ / / erazwge3- Cl, 5- C1- Ph101MeHH / / C24- Pi per az
i ne2- O\, 4- OMe- Ph102MeHH/ / / C24- Pi pes@zi neRAtBOES- t Bu- Ph103MeHH/ / / C24- Pi per a
zi ne3-tBu, 5- CF3- Ph104MeHH / / C24- Pi per azi ne2- Ovke, 5- C1- Ph105MeHH/ / / C24- Pi per a
zi ne2- Ok, 5- Ove- Ph106MeHH / / CZ4- Pi per azi ne2- Ove, S- Ph- Ph107MeHH / / C24- Pi per a
zi ne2- OVe, 4-gOVe- E’hé&?\&iﬂld/ bk G24e Ridiefaai BEB-6F3 4e&lcPhid WM HEL £ b drdRinper a
zi ne2- NO2, 4- C§§r55%|p - Ph110MeHHHH C24- Pi . per azi ne2- NR5R6, 4- Me, S- C1- Ph111MeH
H /| C24- Pi per azi ne2- Owe, 3- C1, 5- C1- Ph112MeHH/ / / C29- Pi per azi ne2- Owe, 4- NO2, 5- M
e- Ph113MeHH/ / / C24- Pi per azi ne2- Ove, 4- C1, 5- Me- Ph114MeHH/ / / C24- Pi per azi ne2- Me,
4- C1, 5- CF3- PhfOBREMRET /A2 40P FoFBibiandFITERR S FYDERBEMFFT BX4- Pi per azi ned- I n
danll7MeHH / /| C24- Pi perazi nel-Tetral i n118MeHH / / C24- Pi per azi nel- 1 ndan119MeHH
/1] C24- Pi persazi.nelihaphg hadrmgpoantls No O the) formtya “XID N C7 c-U N
NoR1/ RZR3RARSR6I t SABAr 120MeHH/ / / Cz4- Pi per azi ne2- OMe- 1- Napht hal enel21MeHH //
Cz4- Pi per azi ne2- CEt - 1- Napht hal enel22MyHgY / / Cz4- {y-ple)r azi ne2- Me- 1- Napht hal ene
123MeHH / / Cz4- Pi per azi ne2- Et - 1- Napht hal enel24MeHH /'/ C24- Pi per azi ne8- Ove- 1- N
apht hal enel25MeHH / / C24- Pi per azi ne8- Me- 1- Napht hal enel26MeHH/ / / C24- Pi per azi n
e9- Ant hr acene127 V¥OBF#/ BZ4-SpPHBRESF HES3 O nBOTRRIRAVERANE / 39 -"PilSe PEIT e &i n
azol i ne1~9NEHH / /| ©@24- PE peheazisied - @nipraAsIotaet J0MEIQUPACYE - Pi RO 2EN€RZ QUi no
xal i nel31MeHH / /| CZA+Ri pec@azpiouad- Pht tisd aformal32WeHH / / C24- Pi per azi ne2- Qui nol
i nel33MeHH / / C24- Pi per azi ne3- Qui nol i nel34MeHH1/ / CZ4- Pi per azi ne4- Qui nol i nel3
SMeHH/ /1 C24- Pi per azi ne5- Qui nol i ne136MgHklL/ / CZ4- Py pefazi nel- I soqui nol i nel37M
eHH /| CZ4- Pi per azi ne4- 1 soqui nol i nel38MeHH / / Cz4- Pi per azi ne8- 1 soqui nol i nel39
MeHH/ / | CZ4- Pi per azi ne7- Benzofuran N WO Q m Q. o~ ? n _olVnpG fVv
NoR1/ RZR3 R4t R6 R~ ABAF 248 MEHE (CEC24-BiRser 82T nPFr2&: m?%’éﬁé’fﬂﬁv&ﬁw /1 CZ4- Pi p
er azi ne5- Chr oman142NEHFYRYEZ41Pi dFnerinn B8DTERT orfEn143MeHH / / C24- Pi per azi ne2-
Pyri m di nel44MeHH/ / / CZ4- Pi per azi ne2-t Bu, 4- CF3- 6-

Pyri m di nel45NeHH V/ink24g Pt dmdoanidaebf Qe 4o?ynlal Tk nel46MeHH / / CZ4- Pi per azin
e4-Pyrim di nel47MeHH/ / | Cz4- Pi per azi ne2- Pyrazi nel48MeHH / /| CZ4- Pi per azi ne3-1s
oxazol el49 H /| Cz4- Pi per azi ne2- Pyri %i_E'}g_lp'iOI\/bHH&M Cz4- Pi per azi ne3- Pyri di ne
151MeHH / / C24- Pi per azi ne3- Pyrrol el52MeHH // CZ4- |£’I per azi ne2- Ph- 4- Qui nazol i ne
153MeHH / / Cz4- Pi per azi ne6-i C3-4-Pyrim di nel54MeHH / / Cz4- Pi per azi ne7- Ove- 1- N
apht hal ene155Me HHYYeE24BPi fe Ai-§PhE2b YAEPH1 36 REMPYTICIBEPRPERE ne2- OH Ph157
MeHH/ / / C24- Pi per i diare2sBpnriirih SVelit/ ¢ @ipupidgeeh taragedl OF3oph 1BSNBHIGNE/ C24- P
i peri di ne2- CEt - Ph dYoul, O0afid (P10@sasl p-Bi,y I,. ShR3, whdre R is C;-C4-alkyl, or
NoR1/ R2R3R4§% RE6R~ASA 160)ME, aCa4- Phderdrehiung2x NRSR6- Ph161MeHH / / CZ4- Pi pe
ridine2-Q(n-C4)-Phl62MeHH / / CZ4- Pi peri di ne2- NO2- Ph163MeHH / / C24- Pi peri di ne2
- F- Ph164MeHH/ / / C24- Pi peri di ne2- Ove- PhJPG VeHH / /1 C24- Pi peri di ne2- CN- Ph166MeHH
/| ] C24- Pi peri di ne2- C1- Ph167MeHH / HC24- Pt peri di n ) C02R~- Ph168MeHH / MeC24- Pi
peri di ne2- C02R~- Ph1~9MeHHHH C24- Pi peri di ne2- NR5SR6- Ph17' OMeHHNn- C3n- C3/ C24- Pi
peri di ne2- NR5R6- PHITEERE HKHi P GBId &3/ €24h Phaxs itdienaRovRBRe-ipned 2ReMHNgSc2a0®i p
eridine2-1-#nl173Vetitd rieaCBl2Ms Rirperadt hed -d1}2 Ry- Phdwrl Mxlddess€24adi peri di neP
h175MeHH /[ C24- Pi paddcdiined; E;of@ggy@g;-u,{ C24- Pi peri di ne2-i C3- Ph177MeHH / / C
24- Pi per i di ne3- Ph-PhI7QNBERL {4 GRA-7! per i g nelehBusEN1 AMaHHIA b C2fy 4 peridin
e3-Et-Ph NO O O t=_". -a Nc7gf'¥ L 1995

NoR1/ RZR3RAR5R6R~ABAr 1 S8RETHF 1t C2a- PPN 83 L etrrR-L Pivra tReH? 9% c24- Pi per
i di ne3-1-Ph182MVeHH 7§-CEALBLP Rt dilnednesY pHAEIVe bR P 1 - Pi%%er i di ne3- Br- Ph18
ANeHH / | C244%i per i Yilne BuFhPRlIB 5NE BRY. / ACTew Pighemi. dil A2~ GR3-PA 86 MeHH /F/-C24- P
i peri di ne3- OH Ph187NelHidrt iz de tPigier Udamne EHEmr.RSoPh1880VeEHAEE CTZ47 Rvper i di ne3
- NR5R6- Ph1~9Me HHVe MY (@GR4 + R gesd diine I- HRG Reeinl 9abeiH 645311268/ CZ4- Pi peri di ne
3- NR5R6- Ph191MeHH / / Cz4- Pi peri di ne3- CN- Ph192MeHH / / Cz4- Pi peri di ne3- Ove- Ph19
3MeHH/ / | CZ4- Pi peri di ne3- NOZ- Ph194MeHH/ / / CZ4- Pi peri di ne3- OEt - Ph19SMeHH / | CZ4
- Pi peri di ne3- Q( n- C5) Phl 96 MeHH/ / | CZ4- Pi peri di ne4- Ph- Ph197MeHH / / CZ4- Pi peri di
ne4-i C3- Ph198MeHH/ / / Cz4- Pi peri di ne4- nC3- Ph199MeHH / / Cz4- Pi peri di ne4- nC6- Ph
NO1 OOwOoO~t7 . nNnOGC- N

1 A | FNECA TN N7\ N A N A PFYS A /AR A 1IN ~ A .~ = g 1 I- AN A RA 1 W 1 ] 7~ A .~ = g




NoR1/ RZR3RARSR6R~ABAr 306MeHH / / Cz4- Tet r ahydr o- 1, 2, 3, 6- 3- Ph- Phpyr i di heARRy VB
H /| CZ4- Tet r abyd :gp 4'1\% I§/D% 3-t Bu- Phpyri di ne308MeHH / / CZ4- Tetrahydro-2Z, 2, 3, 6
--3-Et-Phpyridine ({ 4i—| t Cz4- Tetrahydro- 1, 2, 3, 6- 3- COZR~- Phpyri di ne310MeHH
/1] Cz4-Tetrahydro-1, 2, 3, 6-3-1-Phpyridi ne3l 1MeHH / / CZ4- Tetrahydro- 1, 2, 3, 6- 3-
Cl- Phpyridi ne312MeHH / / C24- Tet r ahydro- 1, 2, 3, 6- 3- Br- Phpyri di ne313MeHH / /| CZ4-
Tetrahydro-1, 2, 3, 6- 3- F- Phpyr i di ne314|\/bHI—V§/CZ4 Tet rahydro-1, 2, 3, 6- 3- CF3- Php
yri di ne315MeHH / / Gz&- TBechAldr 6t1a2. 37 Org. OFbERpyYI9di-né316ME4/aNECZ4- Tet r ah
ydro-1, 2, 3, 6- 3- CO2RtePapyre i ired1 T4 H/0E24- Tetrahydro-1, 2, 3, 6- 3- NR6R6- Php
yridine ww 0 O 0Q0.0pushwdlN er €1~J.Am. Chem. Soc 1997, 119, 6054

NoR1/ RZR3RARSRER~ABA 3g§m|—gl—|wgygég24c1@‘;rqrgggr 0981 %03 833- NR5R6- Phpyri di ne3
19MeHH - C3i 5g:%/ CZC%— 'léeggam/dre% I\le—%s R5R63 ? yr5| g §§OI\/EHI-V//CZ4 Tetra
hydro-1, 2, 3, Qi%e321 E E7R T8 1 ah d—’r’o ? 6- 3- Ove- Phpyr i
di ne322MeHH / / CZ4 MTePFa %ﬁ&tlaé 37 BLB-NOOrBARYT i %YW?E%R/EH HOYESHOFER r ahyd
ro-1, 2, 3, 6- 3- CEt - Pﬁ[ﬁyrlmne324I\/EHl—V//C24 Tet r ahydro- 1, 2, 3, 6- 3- Q(n- C5) Phpyr i
di ne325MeHH/ / / C24- Tet r ahydr o- 1, 2, 3, 6- 4- Ph- Phpyri di ne326MeHH/ / / C24- Tet r ahydr
0-1, 2, 3, 6-4-i G3- Pk dhdecohpdabiil/ 6 £24rel orabyslr aetl), 2, 3, 6- 4- nC3- Phpyri di ne
328MeHH /| G4t~ Tet r ahydro-1, 2, 3, 6- 4- nC6- Phpyri di ne329NEHH///CZ4- Tetrahydro-1
,2,3,6-4-1-Phpyridine w O O O as a, d g% NoR1

| RRR3RAR5R6R~ABAr 330NeHH/ / / CZ4- Tet rahyaro % 2,3 4- F- Phpyrl di ne331MeHH/ // C
Z4- Tetrahydro- 1, 2, 3, 6-4- Br - Phpyri di ne332|\/bHH///024 Pet rahydro-1, 2, 3, 6-4-Cl
- Phpyri di ne333MeHMhere2B? hasr ag?dm%afllr@ 3tetad GquNI?pyFPdG:WWEHPDf/ﬂ@M Te
trahydro-1, 2, 3, 6- £cCuPapy®l di ne335MeHH/ / / C24- Tet r ahydro-1, 2, 3, 6- 4- CF3- Phpy
ridi ne336|\/E;fs~I—I///CZ4 Tetrahydro-1, 2, 3, 6- 4- NO2- Phpyri di ne337MeHHHH C24- Tetr a
hydro-1, 2, 3, 6- 4- NRSR6- Phpyri di ne338|\/blw|l;lybl\gl C24- Tet '\Iahydro 1, 2, 3, 6- 4- NRSR6-
Phpyr i d| ne339NEHHn CAn- C4/ C24- Tet rahydro- 1, 2, 3, 6- 4- NRSR6 Phpyr| di ne340MeHHM
eMe/ CZ4- Tetrahydro- 1, 2, 3, 6- 4- NRSR6- Ph r|d| n 341I\/EHI—V/HC24 Tetrahgdro 1,2,3
. 6- 4- C02R~- Phpyr i diF&SwWPN ¢ @lﬁﬁﬁl%l“‘%/ 5 1,4 positions

NoR1/ R2R3R4RSR6R~ABALSSRRRHIT REC2iC mmwéﬁoe&l@r ®d5 by - o FRetYE@PRdi ne34
3MeHH / n- C5Z324- Tetgrahypdror 1, 2, 3, 6- 4- COZR~- Phpyri di ne344MeHH/ / / C24- Tet r ahydr
o-1, 2, 3, 6-4-Owve

- Phpyrl di ne3454VEH 2/41@%%%%6@&1@69 df 2013 Gotn@EL -Rhpyri di ne346MeHH/ / / CZ4-T
et rahydro-1, 2, NO2- Phpyri di ne347MeHH/ / | C24- Tetrahydro-1, 2, 3, 6
-3-C1, 2, 3, 6- IVE

- Phpyri di ne348MeHH / / C24- Tet r ahydr o- 1 MoN3 (G0, 6(Xéﬁ-lli’hpyr| di ne349MeHH/ / / C
24- Tetrahydf®- 1, 2, 3, 6- 2- Mg, 6- Me- Phpyri di ne350MeHH / / C24- Tet r ahydr o- 1, 2, 3, 6-
2-N02, 2, 3, 6- CF3- Phpwredee%JQ\/@HHb/ th:@me'léetlrnahym@cxllb;ed?asoseCJWl’zckBaG Cl- Ph
pyri di ne352NEHI—V//dB§}1@o?Eﬁarcahyu1feo—fbrauBa Ge2+ Me, 3- Me- Phpyri di ne353MeHH/ / / C24-
Tetrahydro-1, 2, 3,6-2-Et,3-Et -Phpyridine we, 00 0J 01 Gr Nn G N

NoR1/ RZR3RAR5R6 R~ABAr 354MeHHHH CZ4- Teérﬁahlyldro 1,273 6- 2- NRSRG, 2, 3, 6- C1- Phpy
ridi ne355MeHHHH Cz4- Tetrahydro 1,2,3 2-'NR5R6, é 5 % Me- Phpyr i d| ne356MeHHVE
Me/ CZ4- Tet r ahydr o- 1 2, NR5R6 2 6- Cl- Phpyr| di ne357MeHH / | CZ4- Tetrah d
ro-1, 2, 3, 6-3- Mg, 2,"3 wér F*Hbi/r‘ih& ﬁBQBWFéZﬂeﬁ%’t’}%h)}‘ﬁr giye r£opppuade ok
Cl- Phpyri di ne359l\/EtHH’/fP@wlal'é‘tVrahydro 1, 2,3,6-2-0W, 2, 3, 6- Ove- Phpyri di ne360
MeHH/ / | CZ4- Tet r ahydro- 1, 2, 3, 6- 3-t Bu, S-t Bu- Phpyri di ne361|\/bHH///CZ4- Tet r ahydr
0-1, 2, 3, 6-3-t Bu, S- CF3- Phpyri di ne362Mekdbl LL24- Tekwahydro-1, 2, 3, 6-2-Ove, S-C1
- Phpyri di ne§§3|\/le—V//Cz4 Tetrahydro-1, 2, 3, 6- 2- OVve, 5- OMe- Phpyri di ne364MeHH /
/CZ4 Tet r ahydr Ph- P ri d 3

' C24- Tetrahydrlg]el sg“’% g %esg\\% gh lalgh ‘E ?’?éc\i/s}:ewef{‘ 6d S Stﬁrﬁbngw a~
t7 eh -. r als for synthesmlng the no l compounds are known or can
NoR1/ RZR3R4 RSF%W-SA(BAFISSBMWY/ kogyn TREQGRPFGF0{ & D, PrEa3ifms Baryhg DE] - PRy |
di ne367MeHH / /| @zl Wiesr ahyat ®@rl A2, B, 6K&1NG2k®, 3¢ 6-WCFReesN(Ed PhSanipdiehe868Me H

HHH CZ4- Tet sahyeiedoty@l B¢ GehenliBRRG, Pegfimove pHe§d ) pitfdndiane Pba&Vpidde Lt §s .Te
trahydro-1, 2, 3, 6- 2- Owe, 3- Cl 5- Cl- Phpyri di ne370MeHH/ / / C24- Tetrahydro 1,2,3,6

-2-0OWe, 2, 3, 6- i L 4- Tet

6- CL, 5- M- |3hp>|>l’(r3‘1?r He yg?g%g f%zg elr’\?‘lr_’l‘gﬂyng‘{é‘% E‘Iip{a&gly% %/8}33%‘; % ?%fg
pyri di ne373MeHHY é*z‘ ?‘é‘f?’b%f&rlﬁ‘lia’él%“ ot 20%: PEY IRV R 8FARB UM HH / / CZ4- T
et rahydro-1, 2, 3, 6-4-1 ndanpyri di ne375MeHH/ / /| C24- Tetrahydro 1,2,3,6-1-Tetral i
npyri di ne3765/le—V /'] C24- Tet r ahydr 0-H5;B5A3, 6- 1- [Rd&Nnpyri di ne377|\/bHI—V [1C24-Tetr
ahydro-1, 2, 3, 6- 1- Napht hal enepyridine w O O-OJ o, C¢y eh n NN

NoR1l/ RZR3RAR5R6R~ABAr 378MeHH / /| CZ4- Tet r ahydr o- 1, 2, 3, 6- 2- OVe- 1- Napht hal enepy
ridine379MeHH/ // Cz4- Tet rahydro- 1, 2, 3, 6- 2- CEt - 1- Napht hal enepyri di ne380MeHH/ /
[ CZ4- Tetrahydro-1, 2, 3, 6- 2- Me- 1- Napht hal enepyri di ne381MeHH // C24- Tet r ahydr o-
1,2, 3, 6-2-Et-1-Napht hal enepyri di ne382MeHH/ / / C24- Tet rahydro- 1, 2, 3, 6- 8- O\e- 1-
Napht hal enepyri di ne383MeHH // C24- Tet r ahydro- 1, 2, 3, 6- 8- Me- 1- Napht hal enepyrid
| ne384NEHH///CZ4 Tet rahydro 1,2,3,6- 9 Ant hr acenepyrl di ne385NEHH///CZ4 Tet ra

o a NN S N NSNS RA A IT o a NN S N o~ o
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- BAr 453MeHH / 465 ¢ 7 k0aPP1 ET azi ne2-t Bu, 4- CF3- 6-
-Pyrimdi ne454|\/EHH// Cz4- Honopi per azi ne2- Pyri di ne455MeHH/ / /| C2Azepan2- Me- Ph45
6MeHH/ / | CZAzepanPh457MeHH / | CzAzepan2- Ove- Ph458MeHH / /| CZAzepan2- C1- Ph459MeH
HHH CZAzepan2- NRSR6Ph460MeHH / MeCZAzepan2- COzR~Ph461MeHH / /| CZAzepan3-t Bu
Ph462MeHH / /| CzAzepan4- Ph- Ph463MeHH/ /| Cz epan2 Me, 3- Me- Ph464MeHH/ / /| CZAzepan
2-Me, 4- C1, 5- CFRPHAES RERPPYNAS7 Rfe 5ARAI TR Vnisbak MYACLCER, LHHIRAS FGans67Me
HH///CzAzepanQOmMpmdhaPén%Eﬁve'HHM/@E\zepanZ OMe- 1- Napht hal ene469MeHH / / CZ
Azepan2- Pyri m di ne4d70MeHH/ / / CZAzepan2- Qui nol i ne471MeHH / /| CZAzepanl- Pht hal az
i ne472MeHH / / CzAzepan2-t Bu, 4- CF3-@=aRyri m digerfd x fi E,. NNNNn x cf
Oo, OOONOOOU _. v--ndhl "pNC7 N

NoR1l/ RZR3R4 5 R~A r 473MeHH / 1.CZ2- Pyri di ne474 H/// NQ2- Ph475MeH
W 11 CoAzapanat CEE Pt 761 %rﬁcﬁswgﬁy%ﬁ S A T A e
ahydr o- Ph2H azepi ne478|\/bHI—V//CZTet rahydr o- 2- Ove- Ph2H— azepi ne479MeHH / | CZTet
r ahydr o- 2- C1- Phe Hubssphaes SOMEHEHEL CrTRAe diTydT8, 2V INRSW6 oPht ¢4 2orapilae481MeH
H / MeCzTet r ahydrn, ZXHGORR~-WRIE2Haad epiBie 282 Mitildh/ A6Z Tedquainedr es 3st&teiPly2H aze

pi ne483MeHito/ hiddeia1ahy et os Tfhtl?iéslial kb 2z iR 8406hd i rdez Tate akydlid o2- Men 3- M
e- Ph2H azepi nsé@r\@{ﬂ séﬁgg than@*amﬁgggu é&hé&ﬁ%ﬂ&%&é@@é %@%@Y‘BE‘E" / / C
ngt rQihéd: O_ﬁ Il@eragzeem e . Sc lze, £< |\![i(lgen JJ prakto &1 O

NoR1/ RzR3R4R5h2?zlAé/§r948%|\)Bﬂr’b‘ 1 AE2Fet F aRAGERUP A Ean Fht éf’zeﬂwiaﬁ84%*8we‘ﬁH/1PP@:zTe
t r ahydr o- 1- Napht hid e 9e2p- aydsines8oive Y YY .CEemr abgir o P2 OB5 4 NdphttRAl @he?2
H azepi ne426MeHHAd Y fedbeat eahaydr axcZaPghemi dilealH{ azepi ISAQ1NBHHEZY CETet r ahydr
0- 2- QUi nol i nedkyaraRin e4920eit) Me€ZTedeahyidisQ- 19 Phtdalazirnerkt fzeyned93MVeH
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Example 8: 3,3-Dimethyl-2-[2-(4-(l-naphthyl)-1l-piperazinyl)-
eth-1-y1]-2,3-dihydro-1,2-benzoisothiazole 1,1-dioxide (melting
point 282°C, hydrochloride).

35 Example 9: 3,3-Dimethyl-2-[{2-(4-isoquinolin-4-yl)-l-piperazinyl)-
eth-1-yl]-2,3-dihydro-1,2-benzoisothiazole 1,1-dioxide (melting
point 243°C, hydrochloride).

Example 10: 3,3-Diethyl-2-[2-(4-(l-naphthyl)-l-piperazinyl)-

40 eth-1-yl]-2,3-di-hydro-1,2-benzoisothiazole 1,1-dioxide (oil).
Example 11: 3,3-Dimethyl-2-[3-(4-(l-naphthyl)-l-piperazinyl)-
prop-l-yl]-6-(l-pyrrolyl)-2,3-dihydro-1,2~benzoisothiazole
1,1-dioxide (melting point 269°C, hydrochloride).

45 The pyrrole ring was assembled by reacting
3,3~-dimethyl-2-{3-(4-(l-naphthyl)~l-piperazinyl)prop-1-yl]-6-
amino-2,3-dihydro-1,2-benzoisothiazole 1,1-dioxide with
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10 (melting point 203°C).

Example 14: 3,3-Dimethyl-2-[2-(4-(2,3-dimethylphenyl)~1-
piperazinyl)eth-1-yl]- 2,3-dihydro-1,2-benzoisothiazole
1,1-dioxide (melting point 291°C, hydrochloride).

15
Example 15: 3,3-Dimethyl-2-[2-(4-(4-indanyl)-l-piperazinyl)-
eth-1-yl]-2,3-di-hydro-1,2-benzoisothiazole 1,1-dioxide (melting
point 271°C, hydrochloride).

20 Example 16: 3,3-Dimethyl-2-({3-(4-(4-chloro-l-naphthyl)-1-
piperazinyl)prop-1-yl]-2,3-dihydro-~1,2-benzoisothiazole
1,1-dioxide (melting point 151°C).

Example 17: 3,3-Dimethyl-2-{3-(4-(2-pyrimidinyl)-1l-piperazinyl)-
25 prop-1-yl]-2,3-dihydro-1,2-benzoisothiazole 1,1-dioxide (melting
point 263°C, hydrochloride).

Example 18: 3,3-Dimethyl-2-[2-(4-~(4-methoxyphenyl)-1-
piperazinyl)eth-1-yl}-2,3-dihydro-1,2-benzoisothiazole
30 1,1-dioxide (melting point 207°C, hydrochloride).

Example 19: 3,3-Dimethyl-2-[3-(4-(2-methoxyphenyl)-1-
piperazinyl)-2-~hydroxy-prop-1-ylj-2,3-dihydro-1,2-benzoiso~
thiazole 1,1-dioxide (melting point 160°C).

35
Example 20: 3,3-Diethyl-2-[3-(4-(l-naphthyl)-l-piperazinyl)-
prop-1l-yl}-2,3-dihydro-~1,2-benzoisothiazole 1,1-dioxide (melting
point 179°C).

40 Example 21: 3,3-Dimethyl-2-[3-(4-(2,5~-dimethylphenyl)-1-
piperazinyl)prop-1-yl]-2,3-dihydro-1,2-benzoisothiazole
1,1-dioxide (melting point 218°C, hydrochloride).

Example 22: 3,3-Dimethyl-2-[2-(4-(2-cyanophenyl)-1-
45 piperazinyl)eth—l-yl]—Z,3—dihydrqf1,2-benzoisothiazole
1,1-dioxide (melting point 228°C, hydrochloride).
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(Melting point 121°C)
b) 2-(2,2-Diethoxyeth-1-yl)~-4-chloro-3,3-dimethyl-2,3-dihydro-1,
2-benzoisothiazole 1, 1-dioxide

7.7 g (33 mmol) of 4-chloro-3,3-dimethyl-2,3-dihydro-
1,2-benzoisothiazole 1,1-dioxide, 8.25 ml (55 mmol) of
bromoacetaldehyde diethyl acetal and 7.0 g of potassium
carbonate were taken up in 100 ml of dry DMF and stirred at
120°C for 5 h. The reaction mixture was poured into ice-water
and then extracted with ethyl acetate, and the organic phase
was washed with water and dried over sodium sulfate. The
solvent was removed under reduced pressure, the crude product
was purified by column chromatography. 7.5 g (65%) of the
product were obtained as an oil in this way.

c) 2-(2-0Oxoeth-1l-yl)-4-chloro-3,3-dimethyl-2,3-dihydro-1,2~

benzoisothiazole 1,1-dioxide

7.5 g (21.5 mmol) of 2-(2,2-diethoxyeth-l-yl)-4-chloro-3,3-
dimethyl-2,3-dihydro-1,2-benzoisothiazole 1,1-dioxide and

25 ml of concentrated hydrochloric acid were taken up in

25 ml of water and 150 ml of THF and stirred at 40°C for

1.5 H [sic]. The reaction mixture was neutralized with sodium
hydroxide solution and extracted with ether, and the organic
phase was dried over sodium sulfate and concentrated under
reduced pressure. 5.8 g (98%) of the product were isolated as
0il in this way.

Preparation of the final product

1.5 g (5.5 mmol) of the aldehyde 24 c¢), 1.06 g (5 mmol) of
naphthylpiperazine (pepared as in Example 1 c)) and 0.42 g

(7 mmol) of glacial acetic acid in 50 ml of ethanol were stirred
at room temperature for 30 min and then 0.5 g (8 mmol) of sodium
cyanoborohydride was slowly added. The mixture was stirred at
room temperature for 2 h and then poured into an ice/salt mixture
and extracted with dichloromethane. Drying with sodium sulfate,
removal of the solvent by distillation and subsequent
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PWT10: 210%kLE (3= ( RIOPEY{ ) rede0WIrE-1 )2 &, 6p§Ehai Rd 0% & () - _2WAT10:
210%J: & () - 210%J: &'() 210%): & ()- 210%J & ()- 2109%J & ()- 210%k & ()- {[;

PINTL0: 210 8 )5 G108 () -, A0 & (1 Ghohe B ZL0h () A7 10

10 pyridine were stirred with 200 ml of ethereal hydrochloric acid
at room temperature overnight, and the precipitated product was
filtered off and dried.

Yield: 5.5 g (88% of theory).

15 d) Preparation of the final compound

1.0 g (4.1 mmol) of the compound 24c described above was
dissolved in 20 ml of methanol and, in the presence of 2.22 g
(16.8 mmol) of 2inc(II) chloride, firstly 1.27g (5.3 mmol) of the
20 aldehyde described in Example 23c and then 0.5 g (8.14 mmol) of
sodium cyanoborohydride were added. After 16 h at room
temperature, workup was carried out as described, and the
resulting crude product was purified by chromatography (silica
gel, mobile phase dichloromethane/methanol = 97/3). A white solid
25 was obtained by precipitating the salt with ethereal hydrochloric
acid solution.
Yield: 0.9 g (47% of theory)
lH-NMR (270 MHz, DMSO-dé [sic]): & = 1.6 (m, 6H);2.6 (m, 1H); 3.1
(m, 1H); 3.4-3.6 (m, 6H); 4.0-4.2 (m, 2H); 5.8 (sbr, 1H); 7.6-8.0
30 (m, 7H); 8.2 (d, 1H); 12.0 (s, 1lH) ppm.

Example 25

Preparation of 3,3-dimethyl-2-[2-(4-(l-naphthyl)-1-
35 piperidinyl)eth-1-yl}-2,3-dihydro-1,2-benzoisothiazole
1,1-dioxide

a) 4-(l-Naphthyl)piperidine

40 3.7 g (15.3 mmol) of 4-(l-naphthyl)-1,2,3,6-tetrahydropyridine
were dissolved in methanol and hydrogenated, with the addition of
0.8 g of palladium on carbon, with hydrogen at room temperature
for 48 h. The catalyst was filtered off, and the solvent was
evaporated off.

45 Yield: 1.8 g (56% of theory)
1H-NMR (270MHz, CDC13 [sic]) & = 1.6-1.8 (m, 2H); 2.0 (m, 2H); 2.9
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210%J: & () 20&%J2& ¢)3& (d,8082; 24098 +&, ()Lm?vwm:.suﬁ%m&;( .7 (d,

210%J: & () - A7&5() g, gfgzuﬂ&l( 211}9%25 - 210%J & ()-{[; 2wWW'10:
210%J: & () - 21 s & () R & % 8&2 210%J & ()-_?2WAT10:

210%J: & ()- 210%J: & %) 0%J; &'é 210%J & () 210%J; & () - 210%J & ()-{[;
2WT10: 210%FZERAFAtS% B%f &he) £1 ib%&’“&’ i 8G8&2 210%J; & ()-_?WW10:
210%J: & ()-5210%J & ()- 210%J & ()- 210%J & ()- 210%J; & ()- 210%J: & () -
HO4 [ 2WW10: RIDHU(E. L) mP)0UE: &hé ) amRE) AWadivéde isiso8@82 in 20 ml of
21004 & () - %Iié‘crﬁ-no?VWciOfer&_@; a&é(@ (z%lQ%ﬁn&iX)cf 2100081 {)ide2 3A0: & () -

3%80% g 8 6{22102"@ 2 %@ Q%Je&&)b 219/&&&;(% 23,
21000 & () %%zs }9 : u%’l’ﬁ% i el bl L E 040
210%J: &f() um cyano rohydrlde was added in portions. After

stlrrlng for six hours, insolubles were filtered off, and the
mother liquid was concentrated and taken up in ethyl acetate. The
organic phase was washed with water and saturated brine, dried
over sodium sulfate, filtered and concentrated to afford a

15 yellowish oil,
Yield: 2.2 g (65% of theory)
l1H-NMR (270 MHz, CDCl3): & = 1.7-1.9 (m, 8H); 2.0 (m, 2H); 2.7-3.0
(m, 4H); 3.2 (m, 2H); 3.5 (m, 1H); 3.7 (t, 2H); 7.1 (d, 1H);
7.3-7.7 (m, 9H); 8.2 (d, 1H) ppm,

20
Further preferred novel compounds of the formula I are listed in
the following table.

25

30

35

40

45
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where

R' and R? are, independently of one another, (C, ) alkyl,

R R* are, independently of one another, hydrogen, (C,) alkyl branched or
unbranched, OH, O-(C,)-alkyl branched or unbranched, F, Cl, Br, |, trifluoromethyl,
NR®R®, CO,R’, nitro, cyano, pyrrole, a phenylalkyl C,-C, radical which in turn can be
substituted on the aromatic system by F, Ci, Br, I, C,-C, alkyl, C,-C, alkoxy,
trifluoromethyl, hydroxyl, amino, cyano or nitro,

R® and R® are, independently of one another, hydrogen, (C, ) alkyl branched or
unbranched, COPh, CO,tBu, CO-(C,_,)-alkyl or together are a 5- or 6-membered ring
which may contain a second nitrogen,

R is hydrogen or (C,) alkyl branched or unbranched,

A is branched or unbranched (C,_,,)-alkylene or straight-chain or branched
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410%: & (@2_10)-alkylene which contains one or more groups Z selected from O, S, NR’,

cyclopropyl, CHOH, a double or a triple bond,
B is 4-piperidine, 4-tetrahydro-1,2,3,6-pyridine, 4-piperazine and homopiperazine, the
linkage to A taking place by one nitrogen atom of B, and
Ar is phenyl which is unsubstituted or substituted by (C, ) alkyl branched or
unbranched, O-( C,_¢)-alky! branched or unbranched, OH, F, Ci, Br, |, trifluoromethyil,
NR®R®, CO,R’, cyano or phenyl! or is tetralin, indan, a fused aromatic system selected
from the group consisting of naphthy! which is unsubstituted or substituted by (C,_,)
alkyl or O(C,_,) alkyl, anthracene and 5- or 6-membered aromatic heterocycles having 1
or 2 nitrogen atoms which may be substituted by methyl and/or trifluoromethyl and
which may also be fused to other aromatic radicals,
its possible enantiomers and diastereomers, tautomeric forms and its salts with
physiologically tolerated acids.

2. A 2-substituted 1,2-benzoisothiazole derivative as claimed in
claim 1, where
R' and R? are (C,.,) alkyl,
R® and R* are, independently of one another, hydrogen,
O-( C,4)-alkyl branched or unbranched, F, Cl, Br, trifluoromethyl, NR°R®, nitro, cyano
and phenvl,

R® and R® are, independently of one another, hydrogen, COPh, CO,tBu, (C,.) alkyl
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Ar is phenyl which is unsubstituted or substituted by (C, 4) alkyl branched or
unbranched, O-( C,¢)-alkyl branched or unbranched, F, Cl, trifluoromethyl, NR3R®,
CO,R’, cyano and phenyl, or tetralin, indan, naphthy! which is unsubstituted or
substituted by (C,_,) alkyl or O(C, ) alky!, or 6-membered aromatic heterocycles having
1 or 2 nitrogen atoms and which may also be fused to other aromatic radicals.
3. A 2-substituted 1,2-benzoisothiazole derivative as claimed in
claim 1, where
R' and R? are methy!,
R® and R are, independently of one another, hydrogen, nitro, C! or NR®RS,
R® and R® are, independently of one another, hydrogen, COPh and CO-( C,_,)-alkyl,
Ais (C,,) alkylene,
B is selected from the group consisting of 4-piperidin-1-yl, 4-piperazin-1-yl and 4-

tetrahydro-1,2,3,6-pyridin-1-yl, and

Ar is phenyl which is unsubstituted or substituted by (C, ) alkyl or O(C, ,)alky! in
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