; e3e#P#445>?7ZP66PTPA. Novel compounds and their use as positive AVWPA
receptor nodulators This invention relates to novel conpounds useful as
modul ators of the AMPA sensitive glutamate receptors, pharnmaceutical

cdhposi tions conmprising such conpounds and their use in therapy. ARBAGKEROUND
OF THE | NVI I“Imwumlmm mate is the ngjor excitatory neurotransmitter in

t he mammal i rvous system which activates several subtypes of

i onotropi ¢ and mmet@botropi c receptors. The ionotropic receptors can be
divided into three subtypes, NVDA, AMPA and kai nate receptors, based on
structural angow)absoumee 4 théif iy aNsesitive NP A FEdtipt&f madula8RE er gi ¢
neur ot ransm ssSton has been inplicated in the Tearning and nenory 1 oss
observed i n nunerous neurol ogi cal disorders such as e.g. Al zheiner's

decease,.. seni d ia, okendMnRot n WMatoRS P I e
391- 40?11'(51@8%#%” {‘Etlréé t\%l e 63 éggn ept gg l‘tﬁﬁét %e% ni néognépmh@pggeﬁ%g?ﬁg%ed
t o t he giunaluatei renebrd, phgrmasentiga tcompioaitipns cruimingwhiiathcirspaurstsadsidgheincisease
in the.synaptic strength follow ng repetitive high frequency stinul ations.
Experi HEMEEIPYst udi es have shown that increasi ng the synaptic response

medi at ed by AMPA receptors enhances the induction of LTP (Arai and Lynch,
Brain Research, 598:173-184 )). For the reasons stated above,
conpoun%écmogyprﬁl'fg NXI@&EE ceptor response in the brain, may induce

i nprovenents in the intell ectual behavior and performance. Activation of
AVPA receptors with L-glutamate or the selective agonist AVPA |eads to a
rapi d receptidrlutheriads tgl‘ﬁezfa@prw,(CltiatCéy new@triaagajiiecin heanaamafian centra) ngpenis
despit Al [¢SH LS ihle t

obt ai n SxpiEt S, BUEG Y SRE0CP SBbyBEP M ionehipit S Hp R Seodie The

r ecept aonadepirscepteet ¢anbedivitebligtodhieei subtypey, NE Ae Adiiye aod kainate receptors,
neurotransmitter |-qgl ln..1990. 150 et al. reported (J. physiol.,
424 53§)-a§9§1)0nt3ﬁ3fm{%@lﬁﬁ%{%bg%?oég%%%gﬂfﬁ%?%%ét am {N- ani soyl - 2- pyrrol i di none}
i ncreased ANPAalrméutetl gitameteidgic ineucayketssion Bad ddewi itiplicatd bn aha ledRhAg | n
anot her_ st ud it has, been, K shown that . . o

1- (1, 3-36‘é‘n519\éi°6¥<6?8-359'i°%%{}’%%ﬁ@/|’}“-”f’95’53,“8‘-“E°é‘ﬂgﬁ%ﬁl.f&§%8‘§/’ﬁi R, 23 &P FIRE G Kat
enhancegce¥SaPédrilet daNsitiaS Hit@Re NRREALRD ahY EWYBR P@P&Eﬂ'@ﬁﬁacdlé%ﬁﬁﬁﬁ%h%wt
improving nmenory in experinmental aninmals at a. ~ E~ ~rr, 2~0~ 2 very

hi gh ddégg’a)?-dt igyyidely poeenied thadieagning apd sremagys reladeddo thcinduglign of long-term
91:111 : 1- i b adiiaz I AEI i ik ent
and o T s et o 8 S o e B B A BB T B
( Johandeaguencyl stimuladioneh dpipgdalentad gstodies oBave BHow) thaT Hiscrepsivgt thsr synaptic
cycl ot hi.azi : j [ rid A : - r.ent . to
e by a°arvTe ool b T R drhiRoct VA BHRRL PP (Rl S LIngeRSENn
Neur os chesaexazcH, GIB6137B- 654 71 (9RO Gy thdowesoes ,statgd |abblie azordeolrads that stimulates

t her apeyt,i otential for.A receptor nodulation as.it, can ho ross. .t he
bl oo HANPA. BEPIPEFSPENFoI 15 WarT st AFLGUImRPLTRat dh ind oo Gl GERREY of
know coimppéretimange. meets with higher demands for a high solubility due to

t he hi gher doses used for adm nistration. , .
Activation of AMPA receptors with L-glutamate or the selective agonist AMPA leads to

a rapid receptor desensitization; i.e. the receptor channel fails to open despite the continued
presence of agonist. It is therefore possible to obtain an increase of the synaptic strength by
attenuating the AMPA receptor desensitization normally elicited by the endogenous
neurctransmitter L-glutamate.

In 1990 ito et al reported (J. physiol., 424:533-543) that the nootropic drug
aniracetam {N-anisoyl-2-pyrrolidinone) increased AMPA induced currents in ococytes injected
with rat brain mRNA. In another study, it has been shown that 1-(1,3-benzodioxol-5-
ylcarbonyl}-1,2,3,6-tetrahydropyridine, a compound that enhances synaptic transmission

mediated by AMPA receptors, is effective at improving memory in experimental animals at a

R
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BACKGROUND ART US 5, 488, 049 describes the use of benzot hi adi azi de
derivatives to treat menory and |earning disorders. The conpounds are
structurally closely related to the conpounds of the presentq nnxg,g jﬂﬁn
However the conpounds of the present invention shows greater potentiation
at lower concentrations. (Fig. 3 of U8 5,488,049) US 4, 184,039 di scl oses
benzot hi adi azi des for use in the pronotion of hair growh; DE 1470316

descri besryahigetdued 120 my/eduStaplisemal bénant Mhmdhezd, d8s. fUBA USE18E58-11162
additives |n gal vani zing baths. In Synthesis {10)) 183, p. 851 a nethod for
pr epar at®8fof benzot hi adi azi ne- 1, 1-di oxi des are described. The conpounds

are descri bedh@%el&@tfmadlaaﬁd@egémmmr 35k Ro@NHofRA R CEMRAGbuS BRBRBEG: of N
J. Med. Chem (15, no 400- 403 benzot hi adi azi ne-1, 1-di oxi des

are i nvaBPAgEceptof éhdrf@ﬂiéﬂ'ﬁ/’t(oe‘hﬁﬁ'ﬁ@ﬁﬁ@qtﬁmdéM@S@OrﬁJtaénﬂ@/ Eéa@taoaéﬂar%ﬁ -955

activit letjgdﬁ'hgoéff Eﬁf ¢ %918% d 46 AGUkY LY ro\é@rt%%lgflgﬁﬂf c%:é%‘? currents

benzot ht adi'dzi nés o ren ructure 2%t REPeormpoun esent
i nvent i appea®hip betbyod cﬁfr&afenhmenlbamm toH$ati of arﬂraee@m {Parsn ah abbj e’deurof;cnem

present _j. I ovi de 05|t|v A, modul a ars WhICh ar e usef

t he treé%'ﬁéﬁ?’t‘sb?&]d{@g%er@o% G gggg@az:\@ r"?&ﬁnﬁ?s heirarpcﬁudﬁl %fegt'aﬁuf?én},ﬂ"g?d
especi aldcgpion hloeufatieat aentt odn diteasss and t@lb@@bfbﬁrﬁ-&akﬂyrcmlawmgr espenshY e
to m)dul tlon ? t{:: ﬁI\/PA recep rs in the ra' n. AnOthg‘b 'OB\L,G t of tgg

pr esent 2HRERIGH e B?WF\S@ ”%t"ﬁmﬂm&f‘ tPRGS Y EbP@arsIePaRis ides
of a rraﬁ@ﬂlsonubnw HGld ROtha ngmrdbsé%mwgmtrﬁst%{% receptor nodul ators

whi ch conprises adm nistering to a mamml in need thereof a conpound of the

invention. Athird object of the present invention is to provide novel
phar mac guldikkobMiPRRt i ons for the treatment of disorders or diseases of
manmal s, 1 ncluding a human, responsive to AMPA nodul ators. O her objectives
of the present invention will be apparent to the skilled person

The .invention then, inter

herei naft e f the inventio alja. .

Conpr 1 obs 5488 BEF ot o 1A SR CE PR g BT HACEDIAVAS (O RBBLRETE bR EL RIS by

t he genglsatddrOrTE domPSuri®® &3 SRucturally closely related to the compounds of the present
invention. However the compounds of the present invention shows greater potentiation at

lower concentrations. (Fig. 3 of US 5,488,049)
US 4,184,039 discloses benzothiadiazides for use in the promotion of hair growth;

DE 1470316 describes a method for producing some benzothiadiazides for use as additives
in galvanizing baths.

in Synthesis (10), 183, p. 851 a method for preparation of benzothiadiazine-1,1-dioxides are
described. The compounds are described as useful as antihypertensive and antimicrobial

reagents.

in J. Med. Chem. (15, no. 4), 1972, p. 400-403 benzothiadiazine-1,1-dioxides are investigated

for their m—substituents constants as structure activity study for anti hypertensive activity.

WO 9812185 describes benzothiadiazines of different structure as the compounds of the

present invention.

Object of the invention




wherein the bond represented by the broken Iine may be a single, a double
bond or absent; and if the bond is absent, then the nitrogen is substituted
wi th a hydrogen and R2; ~ ~ | ~p~t 200 4 X represents S02 or; G=kp®rpfgH2;
Y fepresents -CH(R4)-, -N(R4)- or -N(R&)-CH2-, O R2 represents hy rogen,

al kyl, cycl oal kyl, aryl, benzyl; CO R9 mherein RO represents al kyl,
cycl oal kyl, benzyl, aryl; or R2 together with R3 and together with the
atons to which they are attached, fornms a 4- to 7-nenbered ring optionally

substi t ufigg aﬁ%jéﬁ of'ﬂ?feeprbbém-in\ylérhubn %‘b%ﬁld&ﬁéﬁitﬁlesﬁl{ﬂﬁﬁtrﬁgdﬁlé@% Wﬁlcﬁ%@ useful
al kyl, al kenyl n r oxy koxy, am no or thio and optionally
cont ai ni mtf@n@e%meﬁ%eéd!ﬁ@&ﬁoat éﬁﬁa%ﬁ‘%dndﬁﬁmm@éﬁ |lrycll¢<1m@ &i imen, c%ndo@mﬁcnally in
gr oups; ) di cl,0 ,

el oar ky 2 FERIRTER HigBbCLO AR iRdBeRIMILl P i PonsCio bR pRrf B the ANPA.
al kyl - NRr&8Rpiors iralhkeydrai- R 3 wherein R 3 and R 4 i ndependently represents
hydr ogen, al kyl, cycloalkyl; or R3 and R 4 together with the nitrogen to
which they are attached forms a 3- to 8 nenbered heterocyclic ring

st rﬁcth ulre\noﬂnectaaﬂmlzyaﬂhihg Breskot ilrﬁxleﬂrmmﬁsanmbm\g@@ eo|:miaeitrfm51caldfytr@eutrr@t8 Htuﬁﬁg&h o(rj
Wi t al O , QX r al KOX or A heteroc - to nenper.e
i g opt BREBPS O HEATH L QR UTTS AN ST TSR, b U P cap oA MAAO AT
opti onal mebhgeshsarﬁrng@yrﬁb 1 & Maghnhal il Ho&AtheRe AR RMHoUNBINTE inVErtR. | S

optionally substituted one or nore tinmes with substituents selected from
the group consisting of halogen, cycloalkyl) alkyl, hydroxy, alkoxy, am no

or thin, shal-aables }of l'mégfré’é%fﬁlrkﬁlnnoms&@)ﬁf@\} 4 hovét! |ﬁ¥ rﬁ{lﬂe%tl é\lcjﬁ)ﬂ tlaﬂs fV i

WhIChIS opt I onal stitut one or m)retlma stlt
sel ect edtreptngnt of dISOI‘deI’S or diseases of mammals, including a human, responswe to AMPA

modulators.
Other objectives of the present invention will be apparent to the skilled person hereinafter,

Summaty of the invention

The invention then, inter alia, comprises the following, alone or in combination:
A compound represented by the general formula:

Re
R X _~R?

wherein

the bond represented by the broken line may be a single, a double bond or absent;
and if the bond is absent, then the nitrogen is substituted with a hydrogen and Rz;



t he group consisting of hal ogen,. cycloal kyl, al kyl, hydroxy, alkoxy, am no
or thi'o, hal oal kyl, hydroxyal kyl, al koxyal kyl, al kylthio, alkylam no; or

~ ~~>t3 200 5 R3 together with R2 or R4 and toget her vvith e atom; to
whi'ch they are attached) forms a 4- to 7- nmenbered ring optlo

substituted one or nore tinmes with sub4tituents selected from haI ogen

al kyl, al kenyl, al kynyl, hydroxy, al koxy am no or thin and optionally

cont ai ni ng one or nore heteroatons and optionally containing carbonyl
groups. R4 represents hydrogen, al kyl, cycloal kyl, cycl oal kyl al kyl, aryl,
“COR, %r C@We%@r%@ﬁor@*@é’ﬁ%ents hydr ogen, cycIoaI kyl, alkyl, aryl or
benzyl; or R4 together with R3 and together with the atoms to which they
are attached forms a 4- to 7- menbere f ring optionally substituted one or
more tinmés witehresapist-CHIB L sSNER) e t-BR D e HaY ogen, alkyl, alkenyl alkynyl,
hydroxy al koxy am no or thio and optionally containing one or nore
heteroatom; and optionally containing carbonyl groups. R5 represents

hydr ogenR?® hal mgmentsslhwiqugtﬁtl, Risgly cycladlkyingryl, banzpl;, - S02-NR'R 2 wherein R
and R 2 |ndep8p é(rerepresents hydr ogen, al kyl, cycl oal kyl, benzyl) aryl,
or R" and R 2 oget gr'with the nitrogen to V\/mch they are attached forms a
heterocyclic 3- toRBrapesdeetealkylj aglctikywidienzy, st ioonal |y substituted with
hal ogen, _al ky or, thio

S02-aryi R o stogelbhy 5 aRg e sina Py fechtalss af wofelthey Arniacted Joats ot

aryl; repr meﬁﬁerbadh@@Eﬂonmlﬁlsgganutealdmélor nsota ithe sy &siiMlentsvddisded
alkoxy haloalkoxy hal oal ydrox al kyl |ij/cloalkyl cyclohaloalkyl

-NR SR 6, NHStPDRa®IeRHalp. a‘#wy‘mﬂ@f rbyfjf%ya@ Xy, §Mist PR 27 QRHSSAIY Ut ed
one or nore tbéFﬁ§|ntt5P1esch§6r'etHé?éTB§to$r@% |05%@I&M19%%%ar@érﬁ/)’bnoups

cycl oal kyl, hydroxy, al koxy, am no, thio
~, I~r3 zoos

R® represents hydrogen, cycloalkyl, alkyl, cycloalkylalkyl, haloalkyl, hydroxyalkyl,

-— o~ o~

cyanoalkyl, alkoxyalkyl, alkoxy, haloalkoxy, acyl, alkyl-NR™*R', alkyl-S-R*®
wherein
R™ and R™ independently represents hydrogen, alkyl, cycloalkyl; or R* and
R together with the nitrogen to which they are attached forms a 3- to 8

membered heterocyclic ring structurs;

A carbocyclic 7- to 12- membered ring optionally substituted with halogen, alkyl,
hydroxy or alkoxy; or

A heterocyclic 3- to 8 membered ring optionally substituted with halogen, alkyl,
hydroxy or alkoxy; and optionally the heterocyclic ring is fused to an aryl;

Benzy! which is optionally substituted one or more times with substituents selected
from the group consisting of halogen, cycioalkyl, alkyl, hydroxy, alkoxy, amino or thio,

haloalkyl, hydroxyalkyl, alkoxyalkyl, alkylthio, alkylamino;

Aryl which is optionally substituted one or more times with substituents selected from
the group consisting of halogen, cycloalkyl, alky!, hydroxy, alkoxy, amino or thio,
haloalkyl, hydroxyalkyl, atkoxyalkyl, alkylthio, alkylamino; or



6 Aryl optionally substituted one or nore tines with substituents sel ected
fromthe group consisting of alkyl, cycloal kyl, al koxy hal oal kyl,
hal oal koxy, hydroxyal kyl, al koxy al kyl or am no; HET opti onaj kyy [q-ytygggl tuted
ohe or nore tines with substltuents sel ected fromthe group COI’ISI sting of
al kyl, cycloal kyl, al koxy hal ogen, haloal kyl, hal oal koxy; -(alkyl),n-S-R S;
-{alkyl)rt,-SOR S ; -(al kyI)mSOZ-R S, -(al kyl)n, -S020R' S,

- (al kyl RFt, - SQRtheNRitBRRGor R*(srdkipbd thne NWBOR) Satom(sato kytigmtHEONRE SRached, forms a

R dads ket N Preps e Rt S, Aot iepes wih e Befegie © "

al kenyl , al kyggbtedaroyh halbgaa ydiky! by, %H@WI Ry@rok@%mgdgﬂﬁrld/orﬂﬁ@r@ﬁﬁnt S
hydrogen al kyl, cycl oal kyl, benzyl, aryl, R S and 6 together with the

nitrogen to WRAIRNRIY KEytadlts ane ALHEH ‘f‘%‘PF%a‘%[“ﬁéP@PGH%‘W@OQIE”ﬂ‘BQ gapeRYer ed
ring struct ub?m@,gtl onal Iy substituted wi th hal ogen) al kyl, al kenyl,

al kynyl, hydfoxy, al koxy, amno or thio aryl, benzyl S02- aI kyl , SOZ-aryI,
S02- benzyl and optionally the heterocyclic ring is fused to an aryl; R

represepys h I |, nitro, nitroalkyl;
al koxy, hal oa%{{gge?ﬁs g@bgg@{hlkyﬁycﬁ¥l8§vg?’@g@oa&%ﬁ?@ﬁa{%l cycl ohal oal kyl ,
-NR'R e, NHSGQ)CRR , NHSC2R Erwherehd? @ represantahydropen, cqyt:ioarlra| Iquyémstmrtbmeyd
one or nore tjnes vvlth substituents sel ected from hal ogen, al kyl,

cycl oal kyl, ﬁydr oxy, al koxy, am no, thio, CF3, OCF3, NO2, aryl;

-(al kyI)mS— - aI kyl)m SO-R" ; (al kyl)m SQ2-R'; -(al kyl)m SO20R",

el oyl T omtaagges i a7 R e R 3 TS IRBBsRnen ik AURReR o5 - 10

and R and R7 hruﬂmﬁe@@ﬂn%lowusr%mry@asattﬁtehmremﬁbremwe@ wanM@ds(ﬂﬁlelﬁYd se|ected
al kenyl, al kynyl ~h 2t~~~ 7 R' an

i ndependent | W%B@‘egéht%yhféﬁwbﬁ'kyav‘kpydrowcﬁl%t/kwn%ﬁﬁa‘wanércgﬂﬂon@)‘w R'
and R 8 togetceﬁ{am%tané BEmkd hOGRMtdAs WAL &R nam? c%ﬁ?alﬁﬁé 2Ryl $1605s.2
het erocyclic 3- to nbered ring structure optionally substl tuted with
hal ogen, al kyl, al kenyl, al kynyl, hydroxy, alkoxy, amno or thio, aryl)

benzyl 2-al Kk Lan y the heterocyclic
ring is used %!gsgﬁggnyéf&ébﬁg%“ oﬁ%’ Ia|k%?‘ !?Q%ﬂt %](yl’one or nore tinmes with
substituents sel ected from hal ogen, al kyI al kenyl , al kynyl, hydroxy,

al koxy, am no 1no_ al kyl, -S-ar yI SO al kyl, SO aryl, S02-alkyl,
S02-aryl, ﬁ&‘fg‘:g R ryqerec‘)'ﬁtl onal I y substituted one or nore tinmes with
subst i tuent s sel ek édnfiRifrirtdepentatip remmserss inpgrogkn aalkyl) Jycidaktemydenzgl ayhy!
hydr oxy, al koxy, h dr oxyal kyl, hal ogen, hal oal kyl, am no, NHCO al kyl,

vitro, OCF3, -S02-fR'R 8, V\,her ein R" and R$ i ndependent ly represents

hydr ogen, al kyl, qy‘dlaﬂalﬂéﬂogehmwﬂh thamittogearo WhickntleRhbe hegeicbidormd 4h t he
nitrogen to whi ch thely are tached forns a heterocty ic 3- to a r’r%nered
ring structure optW%ﬁé’FY%}‘Cs?UB%?lr?WE%feﬁn”tnﬁ FAF B RPTINaly sUbsiitRtar It

al kynyl, hydroxy, r@dldsgawm@mhqero&y élhd»@,h, afing or th%néWI be'ﬁQ%- 80lkyl, %2%@;1}/')

SOZbenzyI and optlonally the heterocyclic rin fused to an aryl;
together with Rs oCrbgadmicind@rionaly hehekerac ‘Ct”BQTSH@ﬁBéfPéHaNng haV| ng
the one of the followi ng structures -O-(CH2)n-O; whereinnis 1, 2 or 3;
-S02-NR- (CH2) n- wherein nis 1 or 2; -SO NR- (CHZ? - whereinnis 1 or 2
- S2- ( CHRY ~-~ seheasents hydragep, bﬁlosenrafﬂgl,(@azprwaepekw Ritios atkowy, f@joalkoxy,

- CO- CH=CH NH- reinnis 1 or 2

CO- NH ( CH2) ~ haes |'ﬁ°§$§’9ﬁw' ngélg@oéyc%‘i%m -0 (CH2)n-O-; wherein n is

1, 2 or 3; R8 represents hydrogen, alkyl, al koxy, hydroxyal kyl, hal ogen,

hal oal kyl , Y, 8 Wi roal kyl.. ~ Aryl.optiaon substltuted

one or nore t”@ dy Oﬁ‘ﬁgéﬁ.&tll\ﬁ gﬁf yigﬁg&et!%hfeﬁrglﬁ‘?%Rgorgafﬂgl?ﬂggtgﬁtg STPY of

hal ogen, CF3, moHinedNazh sab&titlients yeleoidiydm halole yslky!, cycloaltkyl, hydroxy, alkoxy,
amino, thio, CF3, OCF3;, NOy, aryl,



~1 ~ APR 20a3 8 HET optionally substituted one or nore tines with
substituents selected fromthe group consisting of hal ogen, CF3, OCF3) NO2,
al kyl, cycloal kyl, al koxy; -(alkyl)mS-R9; - (alkyl)mSO R 91 APR 2003
-(alkyl)m S02-R 9; -(al kyl)n,-SOQ20R g, {al kyl)rn-S02NR 9R2,

-(al kyl ) MNHCOR 9, -(al kyl), nCONR 9R2,6- (al kyl )", - CR =NOR",
-(alkyl)mCOR 9; (alkyl)mC2-Rs, and mis 0 or 1; and R and R’

i ndependent Iywr@pnroaawté@oslmtdé@gﬁ@or ﬁtoké’hme@Wth%@bgmhen@slé%téld,frc&HtWd" toup
aryl, benzyl; and R 9 in ependentl%léé’eﬁgesents hydr o
t

cycl oal kyl , Qﬂé‘ﬁfwg Ofa@'iﬂ" cs@ﬂoait»@, Ay Ralp palitppm ht:’ﬂ"é’XYﬁ%W'o%]@?‘yﬁﬂfV\/\hl ch
they are att@fcgﬁqdoforns a heterocyclic 3to 8 nenbered ring structure
optionally substituted with hal ogen, al kyl) al kenyl, al kynyl, hydroxy,

al koxy, amno or thio, aryl, benzyf, S02-al kyl, S02-aryl, S02- benzyl; and
optionally t i avhen

t he broken I?%ﬁtﬁborﬁdsgiﬁéﬂg?%ggw?gm gl‘j‘@ﬁ @Egﬁtge §g§g%gg£ﬁghnts S02
and Y repres@atp kslbh%tﬂdtgtctfeilkyd)mgol@atkyi slkogynoRldgehi balbaldyl halnalkdxy;s not
nonosubstituted with R3 representing OCHa, nethyl, pentyl, t-butyl,

am nophenyl , 2phenyl et hyl ene, phenethyl, cycl 0{)ent yl, cycl o1pent enyl ,

cycl ohexyl , tt@nkglf]ph@%éﬁy{atkyt)grammténﬂ‘alkizlﬁnsgbbR iRy - SOLOR® (@t} s@sy!

substituted tsh 4 et hox 0, 4-nitrop B d
when t he con% ﬁd |g’ﬁ‘dr %éﬁ éalﬁwf’t ﬁ‘%@%}b Iﬂéal%)("ﬁ§ﬁ‘t% R!@Hyg r?g’? a,
CH3; or thenrR -(hlsyINPCOHR' Uuhe%”n |, CH3 CFs) vitro, SO02N(CH3)2; or then R6
is not Cl, Br, CH3, CF3, ethyl, nethoxy; or when R is chloro then R3 is
not et hyl, butyI ms’éc?orﬂutﬁ‘ﬂ?tj t butyl, cyclobutyl, 2,2dinethyl propyl

phenyl ; and when ghgnd armas i b e t R6 Owve,
R3=et hyI Rs=net h IﬁhRB—pr oggnﬂémg, §%Q§N’I1|%%Fbg%h QR}II %loczoaﬂgﬁ R3= phenyl

R =Br, R3=phenyl : a‘M‘@N‘p@%\/P@W‘t% when the conpound is trisubstituted

th 't t R3
RSS&HIZ, IR'S ?:IO, E pr OVI dd% nd&mﬂg epr«%éﬁg@dro fnegll ﬁﬁl r%.lll F%M

represents a si ngbe bond and X represents S02 and Y represent NH Then the

comound 1 ot apl PR LA CATRRY AIRAINL0 R n B8l MAeE R ALg and RS

bei ng al kyl, cycl obu opr opyl hexen, nor Oornenyl ,
nor bor nanyl , et hyhetelrcmyehmgt to Bsmhytbequmgtgttuctm’etmphome;mftdmjobututed with

met hyf oxynet hyl , th hl or o | .. chl oronet hyl thyI )
trifluoronethyl, %keny lgyni(ﬁgtyérog\ﬁ Y LB grngfanéy
trisubstituted cosplgtancyl,vasm,_ha@ﬁ dupighz@Hana ogtidaHy sephapydcyclicRingfis fSdeas hy |
, R =C; RS=propyl |, =Cl; Rb=ethyl , R =F, Ro=nethyl , R =Cl; R5=ethyl |,

R =net hyl ; R5=Cl a”r%rﬂNEt hyl; RS=methyl , R =C: R4=nethyl , Rs=ethyl: or
tri substitut ed with R4=net hyI RS=net hyl , R =F; A pharnaceuti cal

conposi ti,on conprising an therapeutl cally effective amount of a conpound as
above t 6get h&PIGFaMS PraPEABARGIER RV asrs spanoadath mite, dittnalkyliiahioxift s; The

use of a compgiAGokeMHaRRRA, q@d%&yﬁﬂ?] geNGAIR, dyRloRHlaB R X-N R2 R/ Y~ Rs

R5 wherein the bond 'represented B he’ broken i ne may 'be a single, a
doubl e bond or absent; and if the bond is absent, then the nitrogen is

substituted wkhpe R}Y—Féé’zgﬁn, ﬁﬁ%d}?érw)&ﬁe‘?&mﬁggty?is%%oﬂélly%@sﬂﬁte%e or

more times with substituents selected from halogen, alkyl, cycloalkyl, hydroxy, alkoxy,
amino, thio, CF3, OCF3;, NOy, aryl;

~(alkyl)m-S-R""; -(alkyl)n-SO-R" ; (alkyhm-SO2-R""; -(alky)m-SO.0R", (alky!)m-S0z-
NR'R™, -(alkyl)nNHCOR", -(alky)nCONRR®, -(alkyl),-CR'=NOR", ~(alkyl}m-CO-R"";
(alkyl)mCO2-R", wherein

misoor1;

and R' and R” independently represents hydrogen, alkyl, cycloalkyl, alkenyl,

alkynyl, aryl, benzyl; and



Y represents -CH(R~)-, -N(R4)- or -N(Ra)-CH2-, O R2 represents hydrogen,
al kyl, cycloal kyl, aryl, benzyl; CO RO wherein RO represents al kyl,

cycl oal kyl, benzyl, aryl; or R2 together with R3 and togethen jmph Jdze

at oms to which they are attached fornms a 4- to 7-nmenbered ring optionally
substituted one or nore tines W|th substituents sel ected from hal ogen,

al kyl, al kenyl, al kynyl, hydroxy, al koxy, amno or thio and optionally
cont ai ni ng one or m)re heteroatom; and optionally containing carbonyl
groups; 10 ~i ~3 R3 represents hydrogen, cycloal kyl , al kyl

cycl oal kyl al kyl , FﬁnahaaﬂyIndeﬁ%ﬁ%&'yétﬁkfy‘%ﬁemét\étﬁ@@reﬂy@ kylgg Qﬁhzylawbxy,
hal oal koxy, acyl o Kyha MR %e‘ther v@ih‘kﬁh'e rﬁtc%éh t\éﬂﬂ'ﬁé}\ thelf ate @Hﬁlct%d‘lforrzsa

i ndependent |y represents tréy rogen, kyl', cycloalkyl; or R 3 and
t oget her with theai¢repujie ﬂ@&mmtpﬁreﬁé@gétrecwe aelirglly sppgitgded witho 8

menber ed het er ocyel b6 | h%Lkrerlglt HikGmy| ,ﬁtﬁ&)&ﬁ%“@k Can?motoflt(t‘}g ar?egpdz'yﬁd ring

optionally substitut®ed w ydr oXy or

het erocyclic 3- t%OBahk‘ehS@rz@dylrSS@gbemylm¢gllosnlnsth|ethﬂt@'dcwht3hlnt;a§t fuged fo

al kyl, hydroxy or rgé}(ny, and optionally the heterocyclic ring is fused to
an aryl; Benzyl K s optionally substituted one or nore tinmes with
substituents sel ect ed fromthe group consisting of hal ogen, cycl oal kyl,

al kyl , hydr ni.no or th| al oa
2\ Koxyal kyl AT ePlieity s BRPRaRhAa mirsitra vl puoshien e lingt ¢ ut ed
one or nore ﬁallcﬁ?tﬁ\ , i/ amehglt Bﬂ(%ﬁ,mtt@dwsﬁﬁk@ﬁy fan@ifd 1thi, BRAUB-AIRMSESdriing of
hal ogen, cycl o % al kyl r §t¥ al koxxlggn,?tnp8 no or thio, haloalkyl,
hydr oxyal kyl SOzl TR S%Ta{@q 02TYh| fo; or R3 together with R2 or
R4 and together with the atons to which they are attached, fornms a 4- to 7-
menbered ri gﬁﬁ optionally substituted one or nore timnes W|th substituents
sel ected fr yh@ﬂ’@@éhy supsiyuted apgengiore Hmeg mjth, subgieR’p, setrckesikiomaing a@uar
thio and opt} g ofontaining one or nore heteroatons and optionally
cont ai ni ng carbonyfP groups.

alkyl, alkenyl alkynyl, hydroxy, alkoxy, hydroxyalkyl, halogen, haloalkyl, amino,

NHCO-alky!, nitro, OCF3, -S0O,-NR''R™, wherein R and R' independently
represents hydrogen, alkyl, cycloalkyl, benzyl, aryl, or R'" and R*® together
with the nitrogen to which they are attached forms a heterocyclic 3- to 8
membered ring structure optionally substituted with halogen, alkyl, alkenyt,
alkynyl, hydroxy, alkoxy, amino or thio, aryl, benzyl, SO,-alkyl, SOs-aryl, SO,-
benzyl; and optionally the heterocyclic ring is fused to an aryl;
or

R’ together with R® or together with R® forms a 5- to 7-membered ring having the one of

the following structures -O-(CHz)n-O-; wherein nis 1, 2 or 3; -S0,-NR-(CHz)n- wherein nis 1

or 2; -SO-NR- (CH2).- wherein nis 1 or 2; -SO.-(CH,),- wherein n is 2 or 3; -SO-(CHg)a-

wherein n is 2 or 3; -CO-CH=CH-NH- ;-CO-CH=CH-O-; -CO-(CHa)s-NH- wherein nis 1 or 2; -

CO-NH-(CHa), wherein nis 1 or 2; -CO- (CHaz)2-0-;-O-(CH)n-O-; wherein nis 1, 2 or 3;

R® represents hydrogen, alkyl, alkoxy, hydroxyalkyl, halogen, haloalkyl, CN, cyanoalkyl,
nitro, nitroalkyl; ‘

Aryl optionally substituted one or more times with substituents selected from the group
consisting of halogen, CF;, OCF3;, NO,, alkyl, cycloalkyl, alkoxy;



R4 represents hydrogen, alkyl,.cyctoal kyl, cycloal kyl al kyl, aryl, -COR,

or CO2R wherein R represents hydrogen, cycloal kyl, alkyl, aryl or benzyl;
or R4 together with R3 and together with the atons to whi ch t hey AR 03
attached, forms a 4- to 7- nenbered réng optionally substituted one or nore
times with substituents sel ected ~1~'1? 2c~ r3 11 from hal ogen,

al kyl, al kenyl, al kynyl, hydroxy, al koxy am no or thio and optionally

cont ai ni ng omeT @P“@ﬁﬁ“é sné%@a@atqslmormequsawa} substibients shleric T HPBOASI
groups. RS rﬁgﬂﬁ%ﬁﬁ@@ﬁ&&*éﬁ% fl Q98B ND) kéﬁkgl &l s, ISAJ&V”W aryl)

-S02-NR'R 2 Wherein R | ndépendént | present s h ogen, al kyl)
cycl oal kyl, benzyl, aryl, or R" and R 2 together with the nitrogen to which

they are att&\%g?ﬁkéwm\@#ﬂ% ofgyécl aﬁiyﬁg}léd) _(§rene QRW %(d&brﬁgg zéaléﬂft%e

optionally s ut ed ogen *hy dTo ¢ or-t hio,
aryl) benzyl NREBZ; alakkyl) NBC@F&?y(a,IkyBQQGb%%m .- @llqd mG(DBi:ley(atldme-CO -R™;

heterocycllc sed, ta dr oge an en

al kyl, cyano@ k@()]'ar%%'é anchmtlﬁg orJp éBQ aﬂg(ﬁg n%lep' WBP ydr

hydr oxyal kyl a|k§qy@jcﬁﬁa]|}}yy|a,|ke¢1yplandglﬁwj/lpa&yk)ﬂenzyINEﬁcsR' s, NHS02- R' S NHSOZ ar yI
wherein the argyl | S,,0pPLion substituted one or nore ti

subst i t uent sRs@Eddt ed'HeP8 K/da%rﬁse%tlsﬁvprog@%qﬂggl ‘RXﬂloa'WydjreB?(X) aré(l k%@

am no, thio, a8 Seather MXA, th@hb(r'ogeﬁ&dhh%&h%é*é é&ta%HQﬂdrHétae@‘e@?@cﬁhchre
times with substituents selected fromthe group consisting o | kyl

cycl oal kyl , W@&eenbered bag ﬁt\wctune?agnslaflﬂwy«)bswéﬁfbw%hwygen aﬂ”Wtb)QV@nk’yl or
am no; HET o u f

selected f ro%ki”ﬁgar4 rqg%% %@‘]ﬁ%‘f slé:”lﬁﬁo Bp?“& %W&Zyd@?a? , ﬁ%@F ISth2haI ogen
hal oal kyl , hahdapticomayly the(fagtripicyelic, m@lth&ed-teahlqryl) rn- SO RS ;

(o) SEBaln A k6 RO Bt YA S i
- (al kyl )epre€edtREQ; and &l depte)sanﬂ@ﬂ-dR'dSthcemeDundnsgomds;uaaﬁiuted then it is not

monosubstituted with R® representing OCHs, methyl, pentyl, t-buty!, aminophenyl, 2-
phenylethylene, phenethyl, cyclopentyl, cyclopentenyl, cyclohexyl, cyclohexenyl, norbornene,
benzyl, thienyl, furyl, aryl, aryl substituted with 4-methyl, 4-methoxy, 4-chloro, 4-nitro or 3-
nitro;

and when the compound is disubstituted with R® being methyl then R®is not Cl, CH3;
or then R” is not F, Cl, Br, |, CH3 CF3, nitro, SO.N(CHa)s; or then R® is not Cl, Br, CHa, CF,
ethyl, methoxy;

or when R’ is chloro then R is not ethyl, butyl, sec- butyl, t-butyl, cyclobutyl, 2,2-
dimethylpropyl, phenyl;

and when the compound is disubstituted then it is not with R°®=OMe, R®=ethyl;
R°=methyl, R®=propyl; R’ =SO,NH,, R®=Cl; R’=S0NH,, R*=phenyl; R"=Br, R*=phenyl;

And provided that when the compound is trisubstituted then it is not R%=CHjz , R°=NO,,
R’=Cl; R®%=CH3 , R°*=NO;, R’=Cl; R>=CHj3 , R°=NH,, R'=C;

and provided that when the broken line in formula | represents a single bond and X
represents SO, and Y represent NH

Then the compound is not a disubstituted compounds with R’ or R® being chioro and
R® being alkyl, cyclobutyl, cyclopropyl, cyclohexyl, cyclohexen, norbornenyl, norbornanyl,
ethylthiomethy!, ethyloxymethyl, ethyloxyethyl, methyloxymethyl, methylamino, 2-chloroethyl,
chioromethyl, dichloromethyl, trifluoromethyl, amino;



R and R' independently represents hydrogen, alkyl, cycloal kyl, al kenyl,

al kynyl, aryl, benzyl; and ~) fi~(~ 12 RS and R6 independently
represents hydrogen al kyl, cycl oal kyl, benzyl, aryl, or Ai;
together with the nitrogen to which they are attached forms a het r”o%@%hc
3- to 8 nenbered ring structure opt|0r9ally substituted wi th hal ogen, alkyl,
al kenyl , ai kynyl) hydroxy, al koxy, am no or thio, aryl benzyl, S02-al kyl,
SOZ-aryI Soznbdmzwmpm iopbt @ tridubytitubes dretmrodwett 6° bfelngGHss a‘ncdsed to an

aryl; R repr n e al oge lsk n al
ni %/r oal kyl ; P ngg)(é;opﬂ kigi( hh’ha oa ll’<yl a/rﬂ%ir%qayée &H@ CAWEI kyT, fhyl
cycl ohal oal k’=Ck N%Rhﬁ,, ANEGRIWR'! RSMHSG’Q-I&Teny \merremyi t hé:(a!r Rf=rhathy!

optionally s tuted o 4t| th s Auents selected from
hal ogen, al k)ﬁa ‘%t//'ch‘é'ISR%%‘FUtﬁ9d‘i“b n?%mb Bér CF3, OCFs, NO2,
aryl; -(alkyl),n-SR'; -(alkyl)", -SOR" ; (al kyI)mSOZ R'"
-(al kyl )m SQ20R", (alkyl)rn-S02_ NR'R e, -(alkyl)n, NHCOR",

-{alkyl) nCONR'R e, -{al kyl)m CR =NOR", -(alkyl}m COR'; (alkyl)n02-R",
wherein Sowtharataeettﬁcaa%&smd@aﬁ ta{trte%eﬂtﬁ.egt dﬁefmﬁ%é’g%un%fkayl
cycl oal kyl, al'kenyl, al kynyl, benzyl ; ependent |y
repr esenomphym @géhoveatowlher wytbl atrk@aeutlseltvzqgceptabtel cargersRr exinienes; a
together with the nitrogen to which they are attached forns a heterocyclic
3- to 8 nenbered ring structure optionally substituted wi th hal ogen, alkyl,
al kenyl , al kylinglysehy drapxypouabkeprgsertet by the getméral foamyle, benzyl , S02-al kyl
S2-aryl, S02-benzyl; and optionally the heterocyclic ring is fused to an
aryl; HET optionally substituted one or nore tines with substituents
sel ected from hal ogen, al kyl) al kenylggeal kynyl, hydroxy, al koxy, am no,
thio, aryl, -Salkyl, -S-aryl, SOalkyl, SOaryl) S02-al kyl, S02-aryl,
SO02NR'R' 8; EaAIl~~" 2DDD 13RALYI « Oxal |)LF$2UbStI tuted one or nore
times with substituents sel ected fre grdp consisting of alkyl,
al kenyl , al kynyl, hydroxy, al koxy, Hh xyal yI , hal ogen, hal oal kyl, am no,
NHCO- al kyl , vitro, OCF3, -S02-NRgR 8~7the hRpand R B independently
represents hydrogen, al kyl, cycl oal kyI, benzyl) ‘aryl, or R" and R e
together with the nitrogen to which they are attached forns a heterocyclic
3- to 8 nenbered ring structure optionally substituted wi th hal ogen, alkyl,
al kenyl , al kynyl, hydroxy, al koxy, am nolor thio, aryl, benzyl, S02-alkyl,
S02-aryl, SO02benzyl; and optionally the heterocyclic ring is fused to an
aryl; or R together with R6 or together with Rg forns a 8- to 7-nenbered
ri ng hawmgeihhe one of the followi ng structures -O-(CH2)n-O; wherein n is
1, 2 or 3; -S02-NR-(CH2)n- wherein nis 1 or 2; -SONR (CH2)~- wherein n
is 1lor 2; -S02-(CH2)~- wherein nis 2 or 3; -SO (CH2)~wherein nis 2 or 3
CgoNIC—JI-_I(:ng INbind re 26k datedbly @rle' broﬁgh (iﬁé-lcu?gayzﬂg:lhzstgblgr 3id0ulﬂlg_l tgmﬂ:l cgrabgent

e nis or_2;. - ) 2-O ;- n- ereinnis
1, 2 or & %&dégéﬁteﬂthghawag%ﬂ'}roamh S;ubétlt%%wtmefm;siﬂsr\@n# hal ogen,
haI oal kyl, CN, cyanoal kyl, vitro, nitroal kyl; Aryl optionally substituted
one or m)re times with substituents selected from the group consi sting of
hal ogen, X CF3, reptgsentang@z cafx§Ior (el oal kyl , al koxy; HET optionally
substituted one or nore tinmes with substituents selected fromthe group

consi sting of hal ogen, CF OCF NO2, al kyl, cycl oal kyl, al koxy;
Y represents - CH(R%- -N(R 43 - or N(R )-CHo-, 0;

R® represents hydrogen, alkyl, cycloalkyl, aryl, benzyl;
CO-R’ wherein
R® represents alkyl, cycloalkyl, benzyl, aryl; or
R®  together with R® and together with the atoms to which they are attached, forms a 4- to
7-membered ring optionally substituted one or more times with substituents selected
from halogen, alkyl, alkenyl, alkynyl, hydroxy, alkoxy, amino or thio and optionally

containing one or more heteroatoms and optionally containing carbonyl groups;



-(alkyl)mS-R"; - (alkyl)rt,-SOR" ; -(alkyl)mS02-R 9; -(alkyl), n-S020R 9,
(al kyl)rn-S02NR 9R2, -(al kyl ) MNHCOR 9, -{al kyl ) nCONR 9R2,

-(alkyl)m CR =NOR', -(alkyl}mCO R 9; (alkyl)mC02-R 9, and mis a_or 1,
and R and R' independently represents hydrogen, alkyl, cycldhabRiI203

al kenyl, alkynyl, aryl, benzyl; and R18 and R2 |ndependently represents
hydrogen, al kyl, cycl oaI kyl , benzyI , aryl, or R9 and R2 together with the
nitrogen to which they are attached forms a heterocyclic 3to 8 nmenbered

ring structure opti.o subs 0

) knyl Py argugsene Rigded als o Bith S do R BENbg PalhobydpkAM 02 aryi
S02- benzyl ; apshaziityil cmaxlaikyihelkbeyt, eaeyoky cadyi, ngkyINR URE] dikyl- arﬂ‘ér yl, 14
n, ~~; zod~ for the manufacture of a nedicanent for the treatnent of

di sorders or “Wi*s#Ases responsive to nodul ati on of the AVPA receptor

conpl ex. A met hod !ﬁﬁ’ranﬁjhﬁ“ﬁﬁ@@bﬁ@éﬁtlﬁ%p@sé%d@d%g@h Ql'k?l BdSalky@Sh S iamMg to
the nodul ation of the AMPA receptor conplex wherein a erapeutl cally

efficient anount & éPg@BTﬂBo*ﬁWdh?é’ﬁf%@@n?é@'wh?hér%@ﬁtﬁh@f@rmsrﬂuﬁatq:& R

X~NR2 , R/ Y-Rs nﬁ@nﬁ‘&%&ﬂefhr%ﬁ}’ch@‘ﬁﬂgs{rGBDF‘ée”t ed by the broken line may be
a single, a double bond or absent; and if the bond is absent, then the

nitrogen is substituted with a hydrogen and R2; X represents S02 or C~O or

e ouen LR st B o AU g R iy B S b SBEET SO,

al kyl , cycl odlykisoxy obeh\@w,,oraryl; or R2 toget her with R3 and together with
the atons to which they are attached, forns a 4- to 7-nenbered ring
optionally substituted one or nore tinmes with substituents selected from

hal ogen, al kyA hetatdogaijd 3- talskyiayberdayrthgoptional keutstituaed Wih @klogbh caliand

optionally cqntaini ng, ,one or ero tons and optional l cont ai ni ng
carbonyl gr o&}ﬁgm’(ﬁ?r% KSR P WGF%%' QEYCdSI”WI'ﬁ“éPQW af ary
cycl oal kyl al kyl ) haf oal kyl hydroxyalkyl cyanoal kyl , alkoxyalkyl, al koxy,

hal oal koxy, acyl, alkyl - NR' 3R 4 , al kyl -S— R 3 wherein
Benzyl which is optionally substitutéd one or more times with substituents selected

from the group consisting of halogen, cycloalkyl, atkyl, hydroxy, alkoxy, amino or thio,

haloalky!, hydroxyalkyl, alkoxyalkyl, alkylthio, alkylamino;

Aryl which is optionally substituted one or more times with substituents selected from
the group consisting of halogen, cycloalkyl, alkyl, hydroxy, alkoxy, amino or thio,
haloalkyl, hydroxyalkyl, alkoxyalkyl, alkylthio, alkylamino; or

R®  together with R? or R* and together with the atoms to which they are attached, forms a
4- to 7- membered ring optionally substituted one or more times with substituents
selected from halogen, alkyl, alkenyl, alkynyl, hydroxy, alkoxy, amino or thio and
optionally containing one or more heteroatoms and optionally containing carbonyl

groups.

R* represents hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, aryl,
-CO-R'™, or CO;R™® wherein R' represents hydrogen, cycloalkyl, alkyl, aryl or benzyl;
or

R* together with R® and together with the atoms to which they are attached, forms a 4- to

7- membered ring optionally substituted one or more times with substituents selected



~~~ ~0a~ 15 R 3 and R 4 independently represents hydrogen, alkyl,
cycloalkyl; or R3 and R 4 together with the nitrogen to which they are
attached forns a 3- to 8 nenbered heterocyclic ring structu&f; %p o
carbocyclic 7- to 12- nenbered ring optionally substituted '?ﬁ'ﬁaﬁd@en,
al kyl, hydroxy or al koxy; or A heterodyclic 3- to 8 menbered ring
optionally substituted with hal ogen, al kyl, hydroxy or al koxy; and
optional |y thenheilegesetlyi,alkdny alkynfluagdtoky AHoX§ ¥inincBaTtal anddptibnals
optionally substituted one or nore tines mﬁ%h ﬁubstituents sel ected from
the group corfSM&MINGCRE ChFPEYRFHEAIANSZNRPPLoRI\ACNAYIRE SRIPONMI UBRRS- ani no
or thin, haloal kyl, hydroxyal kyl, al koxyal kyl, afkylthio, alkylamno; Aryl
which is optionally substituted one or nore times w th substituents

sel ect ed f r orffPI8EERIP HYEOEBRSTAPIGHY bW IRH1eHYeAkYRY cYAl kyl , al kyl, hydr oxy,
al koxy, am no or thin, haloal kyl, hydroxyal kyl, al koxyal kyl, aikylthio,

al kyl am no; or R3 together with R2 or R and together with the atons to
whi ch they ar-8CatNRadheavhefeinns a 4- to 7- nenbered ring optionally

substituted one orgm 12 | i L e d n
al kyl , al kenyl , a|'?<;nr%§)§,# h%?%%‘%gﬁE@%&@%ﬂgﬁgmgrghtﬁ%ﬂ' %Wﬁ&ﬁ%ﬁ 3k
contai ni ng one or arore heteroatons and optionally containing carbonyl

groups. R4 represents ¥ pge al.ky cl oal kyl cloal kylal kyl ., aryl,
TR o bR herai KL er Bithe nitvBeS e My B¥ERRs e Bl 1)1 o
benzyl ; OL 54 ]Eogatdmabcwlibina- Rﬁsmuinnbtbe:rggtrihgrstmbmke b;bl&)lrlaaﬂipﬁﬁtgétmt@bimﬁﬂh t hey
are attached, for a 4- to /- me red ring optiona su i tuyt one or
Tor e L mes i ¢ sUBSGENs PRPRE o BT Diona okl e, SPielfyf S
al kynyl) hydroxy, Q(bliﬁér)(zjyl;W%ti@hallﬁh@_h@@o@gf&ibﬂﬂ?'ié Mise@Rd ah Rhyrg one or
nore heteroatons and optionally containing carbonyl groups. R$ represents
hydr ogen, hal ogen, al kyl, al kenyl, al kynyl, aryl, ~ 17 A~~~ 2CD3

R° represents hydrogen, halogen, alkyl, cyano, cyanoalkyl, nitro, alkoxy, haloalkoxy,

haloalkyl, hydroxyalkyl, cycloalkyl, cyclohaloalkyl,

-NR™R'®, NHSO»-R'"®, NHSO,-aryl wherein the aryl is optionally substituted one or
more times with substituents selected from halogen, alkyl, cycloalkyt, hydroxy, alkoxy,
amino, thio, CF;, OCF3, NO;, aryl;

Aryl optionally substituted one or more times with substituents selected from the group
consisting of alkyl, cycloalkyl, alkoxy, haloalkyt, haloatkoxy, hydroxyalkyl, alkoxyalkyl

or amino;

HET optionally substituted one or more times with substituents selected from the

group consisting of alkyl, cycloalkyl, alkoxy, halogen, haloalkyl, haloalkoxy;

-(alkyDm-S-R'®; -(alkyl)m-SO-R'® ; -(alkyl)n-SO2-R"%; -(alkyl)m-SO:0R', ~(alkyl)m-SO2-
NR"R', -(alkyl)m-NHCOR'", -(alkyl)m-CONR’R'®, -(alkyl)n-CR'=NOR", -(alkyl)n-CO-
R': -(alky)m-CO»-R'® wherein

mis o or 1; and

R’ and R” independently represents hydrogen, alkyl, cycloalkyl, alkenyl,

alkynyl, aryl, benzyl; and



16 -S02-NR'R 2 wherein R' and R 2 independently represents hydrogen, alkyl,
cycl oal kyl, benzyl, aryl, or R'" and R 2 together with the nitrogen to which
they are attached forns a heterocyclic 3- to 8 nmenbered ri rle] ﬁm,%ﬁaure
optionally substituted with hal ogen, alkyl, hydroxy) al koxs, iIhi'no"or thio,
aryl, benzyl, S02-al kyl, S02-aryl, S§2-benzyl; and optionally the
heterocyclic nng is fused to an aryl; R6 represents hydrogen, hal ogen,

al kyl, cyano, cyafe 5 Y. I

hydr oxyal kyl , cyﬁloghﬁﬁ mgs%%rgjﬁglﬂga é?%rﬁéh %E?Qﬁ( E)‘kl\x{]l—lgé %alﬁé/! RFE 62§ryl ryl
wherein the aryl drs optlonally substituted one or nore tines W|th
substituents sel ggib fe I XY,

am no, thio, %ﬂgﬁwh%% TR% rf?t% etnftéﬁ;!é ?M%tkj’ ?Xﬁéﬁ% fgﬁgggr nor e
times with subst metmntyachsék e:cembnhtnqmdmhg sgucxupe cpnmﬂlatky swtg;tlaftecal/vidyl

cycl oal kyl , al ko hal oal k o | kyl or
am no; HET opti ory"élkl) sa% %%b‘ﬁ%dalgwé‘h%% ltk%% \M¥?H @]Lj:b S?I?%%ﬁtg
sel ected fromt hescgg-@mg S@B%Ir}ﬂtSCngQfﬁzy&ﬂéﬁﬂoph@M@llyQﬁbkl)élero@ck@ﬁﬁg ke en,
hal oal kyl , hal oal kox {alkyl)mS-R's; -(alkyl}mSOR s ;

-(al kyl ) m S02-R &N a%&ﬂ kyl ) m SO20R s, -{al kyl)m S02_ NR sR 6,
{aIkyI)mNHCCRs (aIkyI)rt,-CO\IRsRG, -(al kyl ) m CR =NOR",

(alky:{%rn g‘ylk yl)m C02-R s wherein msoorl;and R and R’

i ndeperident |r9prreé9rr\té Arcgeny brlegrih alkyl 1By RNo.Gyanealiiymitro Alikealipyl; alkeRy ny | |
aryl, benzyly.andui faidhlyiFhirb EBLhy| baReIeHk hydrogen, alkyl,
cycl oal kyl rb(lanzy x? aar y? Y 3$5dr R's andr?% S t%g e@%?t% the nitrogen to
whi ch they are at t ached forms a heterocyclic 3- to 8 nenbered ring
structure op! bl

hydr oxy, al kyf wan'}y'ﬁ%éér NSO w% ‘nhg'%h%?%’y'% Eptonafly GG ”te@8§¥%?lk |
S02-aryl) SOﬁerlaaetrmqé wnttaadbsWeMmaéllegtetjrm@nhbalegmyadjdyi a:ycloalgyll, Bydrus:echlkaxyan
aryl; R represen S4 | o al kyl , cyano, cyanoal kyl, vitro,

ni troal kyl ; aéT‘Q8x§‘;'“ %m{)@h&a@om kyl , hydroxyal kyl, cycl oal kyl ,

cycl ohal oaf kyl, -NR' R‘ B, NHSOZ R', NHSO2-aryl wherein the aryl is
optionally suybst | e 1e_ i Mes 't sub ted from
hal ogen, al k;‘fﬁ’q y‘by%f% %ﬁf ')'" aﬁ}&ﬁko% g‘)’{ %ﬁbb%CanIKMO?NOZ
aryl; -(al kyNRITRE, Ralky rgﬁh&yﬂﬁ‘m- cor\(F&FFWI Xélfr(ﬂ\?' +OR=ROR", -(alkyl)n-CO-R";

- (al kyI )rt, - S020R! gl kyl ) m S02 R'R e -(al ky

-(al kyl ) n, cdﬂt%bah@bz- alWEfr i CR =NOR', -(alkyl),n-CO-R': (al kyl)no02-R',
wherein msoorl; gndg 1and R' i ndependent ly represents hydrogen al kyl ,
cycl oal kyl ) al kenyl k ynyl, aryl, benzyl; and R" and R a |ndependently
represents hydr og@mﬁ Raﬂ'k@ﬁ” %@&ﬂebéelktm reptﬁ@ﬁﬁi,%lhydmgﬁh, alsyl, eycleaty|Rlkenyl,
together with the 0, h they are attached forns a heterocyclic
3- to 8 nenbered ?Eﬂk'téyl’s%gﬂgtgﬁzr%mo@tl onal Iy substituted with hal ogen, alkyl,
al kenyl, al kynyl, hydroxy, al koxy, amno or thio, aryl, benzyl, S02-alkyl,
S02-aryl, S02-bengyl 4o PR IRBHPRBrebPERRIGIASER! bikyf b Plod Ryt 8585), b0

or R and R™ together with the nitrogen to which they are attached forms a

heterocyclic 3- to 8 membered ring structure optionally substituted with
halogen, alkyl, alkenyl, alkynyl, hydroxy, alkoxy, amino or thio, aryl, benzyl,
SO:z-alkyl, SO.-aryl, SOz-benzyl; and optionally the heterocyclic ring is fused to

an aryl;

HET optionally substituted one or more times with substituents selected from
halogen, alkyl, alkenyl, alkynyl, hydroxy, alkoxy, amino, thio, aryl, -S-alkyl, -S-aryl,
S0-alkyl, SO-aryl, SOz-alkyl, SOs-aryl, SO.NR''R®;



HET optionally substituted one or nore times with substituents sel ected
from hal ogen) al kyl, al kenyl, al kynyl, hydroxy, al koxy, am no thio, aryl,
-S-alkyl, -S-aryl, SO al kyl, SO aryl, S02-al kyl) S02-aryl, 2}?, qu AryI
optionally substituted one or nore tines with substltuents sel ect'e 3 ro

t he group consisting of alkyl, alkenyl13 al kynyl, hydroxy, al koxy,

hydr oxyal kyl , hal ogen, hal oal kyl, am no, NHCO al kyl, vitro, OCF3,

-S02-NR'R 8, mMbEsSicRalRy sReiUR Bohd BERRRSIBNLS WithSDbERESIS sBIAIRTRH tH #olp
cycl oal kyl, benzyl, aryl, or R® and R 8 together with the nitrogen to Whl ch

they are atta‘@ﬁ‘éﬁ“%ﬁm a heterocyclic 3- to 8 ~ ~1 A>~ty ?~~~ 18

membered ring S”%Rwrﬁké}ﬂf‘i 'aih%lyl by §MQ§tAIRWHy%§%Im|r%@@dEn ﬁlal&iik%l amlno
al kenyl , al kynyl ryl%drox am

S02-aryl, S02 benz COa@iéV'o@UPo@&FBy Q%Nﬁreﬁtén M@ﬁtﬂlmcﬁrlaﬁé Fi%gmﬁ@@@miiqrtﬂyan
aryl; or R togethgr w B- 18- fed
ri %g havi ng thg one oéflglebﬁe@o ovmgﬁ(gF E?rlﬂ%ﬂf{]%&s&y 8@8% tdo‘:{\/\/netr ?{ﬁ nis
1, 2 or 3; -S02- NRv{lCH2)nitrogdretosiricmttiey ate attaghed ISORNR-heta@bR)che 3wtreBei n n .
S0 ara N ;- O R oy S e B FOGE A v, O
C)O lng—(CI;Z) §8 wher ealkyriyl, lrfydﬂoxwal%xy, @xing GHR)d, @ryl- @r(zwzm-afni Vi, smgﬁasr?i, SO}Si S
[ or represen oxya al ogen

hal oal kyl , CN) cSakPﬁﬂ% L)?PQ '?'?aj'y the &"F’%é‘?%?l'c ”’A@/if‘lfu o%h?"yijl subst i '?ut ed

one or nore td;rrres W|th substltuents selected fromthe group consisting of
hal ogen, CF3, al kyl . cycl ogl kyl, al koxy; HET optionall

subst it URed otﬁeewre’r WP 5 (PRECTPE Wit oS roit t© GUiomhesen f'?@)ﬁ?Y'ﬂ@¥'@)9r ot

consi st ing f&fo SERRr eSS (CHIRSO-; W@reﬂ'nklgh 2Q>Y@l f@t‘) th&G‘P-i JOWherein n is 1
-(alkyl)rt, alkyl),n-SORs ; -

-{al kyl )CPﬁZSOQ@FN@ %dgkwh)erﬁ"sozwneogﬂz -SO¢ H@d mﬁmm|®2 or BatSGH( @HﬂmR 9R2,
- (al kyl) NF o 3. LB Ly NA! -
and R a\m‘i n eeregridggkﬁ)fb ?gp@ggtoséﬁy %‘oé)én%zqdl?‘ ? N%yg oa’rﬁ?/%, Pbr 2, )

al kenyl , CaQthg{GH,). ahgtgin ez woF 2; dHo- (I@F&)aa@d-CREJHnd@aewdemn yig B es&nt s
hydr ogen, al kyl, cycl oal kyl, benzyl, aryl, or R9 and R2 together with the
nitrogen to which they are attached forns a heterocyclic 3to 8 nenbered

ring strmgtt ur eepogantnialdrygesyy ladidyl, talkosd, ydrdiyialdyh gialogen) Hatbalky) R pyanocalkyl,

al kynyl , P roxg/ al koxy, amno or thio, aryl, benzyl, 5Q2-alkyl, S02-aryl)
S02- benzg}‘ Eits) ‘5¥)‘t| onally the heterocyclic ring is fused to an aryl i's
admini stered. Detailed disclosure of the invention The invention provi des
novel corrpounds of fornmula ] as shown above. Preferred enbodi nents of the

i nventi on ar eAEHRPERNAIY SHPSHWRMANg 9 mare imasevihabstiivents selected from the group
consisting of halogen, CF3, OCFa, NO,, alkyl, cycloalkyl, alkoxy;

HET optionally substituted one or more times with substituents selected from the

group consisting of halogen, CF3, OCF;, NOy, alkyl, cycloalkyl, alkoxy;

~(alkyl)m-S-R'®; - (alky!)m-SO-R™ ; -(alky)n-SO2-R'®; -(alkyl)m-SO20R", (alkyl)m-SO2-
NR'"R?, -(alky)nNHCOR', -(alkyl)mCONR*R?, -(alkyl)n-CR'=NOR", -(alkyl)n-CO-R"®;
(alkyl)m-COZ-R’g, and mis 0 or 1; and R’ and R" independently represents hydrogen,
atkyl, cycloalkyl, alkenyl, alkynyl, aryl, benzyl; and

R'" and R* independently represents hydrogen, alkyl, cycloalkyl, benzyl, aryl, or R
and R® together with the nitrogen to which they are attached forms a heterocyclic 3-
to 8 membered ring structure optionally substituted with halogen, alkyl, alkenyl,
alkynyl, hydroxy, alkoxy, amino or thio, aryl, benzyl, SOz-alkyl, SOs-aryl, SO,-benzyl;

and optionally the heterocyclic ring is fused to an aryl;



~~~YTf; 2079 19 R2 represents hydrogen, alkyl, cycloal kyl, phenyl,
benzyl; or R2 together with R3 and together with the atons to which they
are attached forns a 5- to 6-nmenbered ring optionally substituted one or
nore times with substituents sel ected from hal ogen, al kyl, hydroxypPialidoxy,
amino or thio; and optionally contairfidhg one or nore heteroatons and
optionally containing carbonyl groups; R3 represents hydrogen, cycloal kyl,
cycl oal kyl al fgy the rahkthetubhabiaamiedlcanink @t Yhe RefBidO6)Ebbklers ot @sdfcaenber ed
ring; a heterocyclic 5- to fi penbered ring; benzyl; aryl; or R3 together
wi th RXe§POmRive torprduiation qféh%AM?@nﬁgp@@rp@r%a[exm represents hydrogen,

al kyl, or R4 together with R3 and together with the atons to which they are
attached, forms a 5- to 6- nenbered ring; optionally substituted one or
nore tines wihtTetBebior thalseatmesbpdseders fisnases eppoapivg|to thel redylption of

al kynyl 1 09 .0 i L I ne or
A i e et e R B e s
hydr ogereprésehtegldry, thalgeperal trelayl , al kynyl, phenyl, -S02-NR'R 2 wherein R' .
and R 2 independently represents hydrggen, al kyl, cycloal kyl, benzyl, aryl,
or R" and R 2 together with the nitrggen to which they are attached forns a

heterocyclic 5- to 6- nenbered &4 ng Struc ure;Fﬁp represents hydrogen, Br,
F, I, cycloal kyl, alkyl, al kox;’:,i 2l KOXYa %}I ~Phenyl optional |y substituted
one or nore tinmes with substituents$ ected; fromthe group consisting of

| ~ ~ ~"~" 2C3

Re Y s
RS
!
wherein

the bond represented by the broken line may be a single, a double bond or absent;

and if the bond is absent, then the nitrogen is substituted with a hydrogen and R?;
X represents SO, or C=0 or CHy;

Y represents -CH(R*)-, -N(R*"- or -N(RY)-CH.-, O;
R represents hydrogen, alkyl, cycloalkyl, aryl, benzyl;
CO-R® wherein
R® represents alkyl, cycloalkyl, benzyl, aryl; or
R® together with R® and together with the atoms to which they are attached, forms a 4- to
7-membered ring optionally substituted one or more times with substituents selected
from halogen, alkyl, alkenyl, alkynyl, hydroxy, alkoxy, amino or thio and optionally

containing one or more heteroatoms and optionally containing carbonyl groups;

R® represents hydrogen, cycloalkyl, alkyl, cyclbalkylalkyl, haloalkyl, hydroxyalkyl,
cyanoalkyl, alkoxyalkyl, alkoxy, haloalkoxy, acyl, alkyl-NR"R'" , alkyl-S-R*

wherein



20 al kyl, alkoxy; HET, -S-Rs; -SORs ; -S02-R's; -S020R s, -S02-NR sR s,
-NHCOR s, -CONR sR; s, CR =NOR', -CORs; -C02-R s, wherein R and R

i ndependent |y represents hydrogen, alkyl, cycloal kyl, phenyl, 1heApRI2i3and
R s and R s independently represents %dr ogen, al kyl, cycloal kyl, benzyl,
aryl, or Rs and R s together with the-nitrogen to which they are attached
forns a heterocycli¢ 3- tg 8 nmenbered ring structure optionally substituted
wi th hal ogen, al kyﬁ Qild(@nymdepéﬂﬂ?fﬁfw reprap@n iy dreg ate iKY, amlh@iksdrortﬁh @nd
phenyl, benzyl, wWitna I t e

het er ocycl icringi s%Hje\ﬁl]e to Q% nﬁr%egqémﬁ%%ggeﬁ?gﬂ%&%dgaﬁé¥ :

al kyl , cyano, cyanvamnkgied heiterooycliniringediukipke; al koxy, hal oal koxy, haI oal kyl ,
hydroxyal kyl, cycl oal kyl, cycl ohal oal kyl, -(alkyl)mNR'R 8, NHS02-R', -SR';
-SOR' ; -S02-R'; -S020R', -S02-NR'R e, NHCOR', CONR'R e, CR =NOR', COR';
-C02- R \Aher/ebmrbB’cycmnd K’ 12-ndepbadenidgoptepaksanisstuiydiwiig ealgah katkyl,

cycl oal kyI enc}ll bﬁ % and R' and R e independently represents

hydr ogen, al BW ,yc?r benzyl, aryl, or R'" and R e together with the
nitrogen to which they are attached forns a heterocyclic 3- to 8 nenbered

ring structure optionally substituted with al S02- al kx‘@ S02- aryl ,
S02- benzyl ; @bﬁtqyﬁt‘%ﬁ 19 &Wé”\?@feé#rdﬁﬁ/‘éﬁ’tloéaw ﬁ‘ébﬁt'@t?@r&éﬁ loosh, alkyl -

optional |y subskidsieskapeans all trn%twt: rr%uhtst t lctedfrom
hal ogen, al kyjl%i p%yl gO%NR'OéRﬂb@ 3]I;Dheny > i ona Iy %%Estératﬁﬁétrgd one or

mare times with substituents selected fromthe group consisting of alkyl,

hydroxy, al koxy, @@pﬂ%@ot@%hféud&{ 'tuteé‘Eh gr iRk it s *sﬁt[:@nts@@l:ek led

S02-NR'R 8 wherer'n endent represents h
cycl oal kyl, Uermytg gruplconsistingy ofdmbg%recy@g@khealkw Insmrbh,e athotcy caeinoton thiv, ch

opt Lonat 1y o KBRSt BRIk ARG AR Dol ogon, ol kyl

S02- al kyl, S02-aryl, S02- benzyl and optionally the heterocyclic ring is
fused to an

t oget h t
M enbered r rhy HaBhigopkd hé‘?%%‘wttﬁa°P8|‘%%“\/ar%g%§?r%trj@t%1&352“963(%&%'?9%9 °
\(/\lncar2 ;el n \r/]vh IS the go@f cisistifgdf Naogalﬂ%yeroawyeramyn h@dros(ylarﬁéxyZagnrﬁﬁbﬂ\lﬁno
~- erel ereln ni1Is ;
- SO (CH2) ~mhefﬂagP%'kH hs@réxvéfkyé aﬁ‘%bg'&it:@i#tﬂml@ alkWaIeAERH O ; - CO- (CH2) n- NH
wherein nis 1 or 2; CONI—I-(CI—|2)~V\here|nn|slor 2, CO (CH2) 2-O;

-0 (CH2) n; O V\herern n,is or 3; RB represents hydrogen, alkyl,
al koxy, Rydr oseeartr@r/Wlthrﬁr%&e@ndﬁag@aekvrth tt@\ﬁtowémémtythey Wre atgached, forms a

ni troal kyl; PE Y} Rhb QRa!HNY opHBS LI S ituREor o TR rPett SRt idktituent
substituents ect e%%romrtnéoi roug congitrustr ng or 6 'HVF BHIU ms
al koxy; H ET; selected from halogen, alkyl alkenyl, alkynyl, hydroxy, alkoxy, amrno or thio and

optionally containing one or more heteroatoms and optionally containing carbonyl

groups.

R* represents hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, aryl,
-CO-R'", or CO,R™ wherein R' represents hydrogen, cycloalkyl, alkyl, aryl or benzyl;

or

R*  together with R® and together with the atoms to which they are attached, forms a 4- to
7- membered ring optionally substituted one or more times with substituents selected
from halogen, alkyl, alkenyt, alkynyl, hydroxy, atkoxy, amino or thic and optionally

containing one or more heteroatoms and optionally containing carbonyl groups.

R® represents hydrogen, halogen, alkyl, alkenyl, alkynyl, aryl,



-SR9; -SOR9 ; -S02-R9; -S020R 9, -S02-NR 9R2, NHCOR s, -CONR 9R2,

CR =NOR', -CO-R9; -C02-R 9, wherein R and R' independently represents
hydrogen, al kyl, cycloal kyl) phenyl, benzyl; and R 9 and R2 4 ﬂ(rjﬁeroepd,ent |y
represents hydrogen, alkyl, cycloal kyl, benzyl, aryl, or RRE003
together with the nitrogen to which tHey are attached forns a heterocyclic
3- to 8 nenbered ring structure optionally substituted with hal ogen, alkyl,
al kenyl , al kynyl, hydroxy, al koxy, am no or thio, phenyl, benzyl,

S02- al kyl , SOZ-aregl1 502-benzyl; and optionally the heterocyclic ring is
fused to an -N pPov‘i‘”EFé&'nt hat when X represents S02 and Y represents N
and the broken Li p& fiRprEsitpznaestiynabreseaich rnamyh%ycl@élkﬁ bézyRanar e
chloro when R2, R4, R5) R8 and the remaining of and are all hydrogen;
and provided that°R3 can represent CH3 only when R~ is hydrogen or R is
not sul fanoyl; ang hd nts N
and the broken Iiﬁe%@éﬁegg%%tggaw%ﬁ& %&r%%ﬁ‘{j%ts\ﬁ@%ﬁh@t rgr@lﬂg héﬁeﬁg@§%6 are
chl oro when R2) RAgteRByciRe3-dnd meebeeathiing stguabireRptionallygubstitiitefd with; ' 1: ~ 22 .

and R are all hy ; royi , 4, RS i

not all hydrogen:; Hé@ﬁ%’r%@ﬁ&é@ r‘%}ag f%t(3 ﬁ%%%rr}%ﬂmﬁ%’iasrﬁh%? f’sﬁ%é%%ﬂu%ﬁgwﬁth
R3 is being CH3 wisén-tdenzylsahd apticnalip trenostercagolic refeis f@3dd, to H3ryISO2N( CH3) 2,
or R6 is brono, CF3, CH3, ethyl, methoxy; or R5 is chloro, CH3; or R8 is
chl oro; and provided that the conpound is not

3- et hyl RS- metdip¥sents Rydtofem zridyeadhiyi, Banb, tyshdaiylleiitro, alkoxy, haloalkoxy,
3-propyl -6-nethy| -1, 2, 4- benzot hj adi azi ne- 1, 1-di oxi de;

3-et hyl - 6- mef"ﬁ@ﬁ&ky'l,hf,’r@*%m’&yﬁl%ﬁiygfﬁngzﬂP?Lu‘ﬂi oxi de; 3-phenyl

-7-brono-1, 2, 4- benzot hi adi azi ne-1, 1-di oxi de;

3-phenyl - 7-sul famyl - 1, 2, 4-benzot hi adi azi ne- 1, 1- di oxi de; .

5- br omo- 7- chH¥Ro RS MetSRerR 1, BHSOmmyiovhareinitag A isioptiopalie ipstituted one or

5-i odo- 7-chl z 3= | < z i aghazh el ko oL R0 Ry,
itro-7-chlor 8&8? ?‘re”itgﬁw %13"%)'5%“%8%2 ot |£Hdﬁ§'??ﬁdé- ,ni? %ygE%%Q%l’ oxy, alkoxy,
6- ni t r o- 7- chiaorine,3thite 0yl OCF2, MObemylot hi adi azi ne- 1, 1- di oxi de; or

6- am no- 7-chl oro- 3-net hyl -1, 2, 4- benzot hi adi azi ne- 1, 1-di oxi de; A nore
preferred enbodi nent of the invention is a conpound of fornmula | as above ,
wherein R2 r dpylesptintalyhsuthstigeat, ored dnyhoprecroéowitk glibstinerRR séloctet Hiwmm thistdrolRs
fornms a 5- to 6-nenbered. ring, ,.optionall ubstituted one or re ti

Wt subst i t GBRE SR rbFRAISR alB o e etk PV Ryt Ry
al koxy, am n@remitd)i 0 and optionally containing one or nore heteroatons and
optionally containing carbonyl groups; And a preferred enbodinent is
wherein R3 represents hydrogen, cycloal kyl) al kyl, hal oai kyl, al koxy, a

carbocycii ¢ 7THEr®plBnalRdidefiRtbd ditdor MoRSirREOAME lsLiBsthueritd sbiesREBRMEther | NY;
benzyl ; aryl; or together with R2 nmenbered ring;

O or Ra forms a 5- to 6-
optional |y suligur eensisiing b abiyyl, gielealiyinglkony, hrlagghshalpaikvlt Ra'sakest ed from
hal ogen, al kyl, al kenyl) al kynyl, hydroxy, alkoxy, amno or thio and
optional ly cont ai ni n%éé)ne or nore heteroatons and optionally containing

carbonyl  gr oufaikyDar@RaT ofehe~$i@Fer réalkdrbda:-Re r'at-(ﬁ'%yl)\nkr%(?é?%smﬁlhébf%@ent s
hydr ogen, al 5RO _ Q?ﬁ"fd@ﬁ“”""j 3 $ge] WhRONGES @ -
whi ch they arﬁhgf‘t éé%&lﬁm orns a' Eélnwg"sg%nﬁ’rg%%)lm\r,\%hGptl or’lg(lgp(gﬁmbb

substituted oRE; dakylar@OsRiewheieimn 2 ti ~ f''~ 2003 23 substituents

sel ected from hal 0g8Q G}I1k¥hd al kenyl , al kynyl, hydroxy, al koxy, am no or
thio and optionally 08n aining one or nore heteroatons and optionally

cont ai ni ng car bonyR’ giicbBRp depandamigtrbprespnte hetirogedn eatioy deyobratkyl, slkeimgh, ei N RS
represents hydroge hal oge al kyl, al kenyl, al kynyl, phenyl, -S02-NR' R 2
wherein R' and R ZQKWZEé%dEﬁ?%y& gr/néjpresent s hydrogen, al kyl, cycloal kyl,
benzyl, aryl, or RR"ahd R°Zhdepgatibsly r\e«btésehtsmanai:csg’smgaunyrt eyaibrlioh, Bareyl, ang

attached forns a heterocyclic 3- to 8 nenbered ring structure;
or
R and R'® together with the nitrogen to which they are attached forms a
heterocyclic 3- to 8 membered ring structure optionally substituted with

halogen, alkyl, alkenyl, atkynyl, hydroxy, alkoxy, amino or thio, aryl, benzyl,



And anot her preferred enbodi nent is wherein R6 represents hydrogen,

hal ogen, cycl oal kyl, al kyl, al koxy, al koxyal kyl, Aryl optionally
substituted one or nore tinmes with substituents selected fromthe group
consisting of alkyl, alkoxy; HET; -SRS, -SOR $ ; -S02-R SiU-/gu20ms,
-S02-NR SR 6, -NHCCR‘$, - CONR SR 6, CR7=NOR" -CC>R‘5 -Q02-R S, wherein R
and R' independently represents hydrogen, alkyl, cycloal kyl, phenyl,
benzyl; and R S a R 6 i nde tl sents hydrogen, al kyl, .
TR S DR SRR ISP Lo @@f'ﬂ%%"@ ¢ ReRievRl Vi usest o
which they are attacgh@d forns a heterocyclic 3- to 8 nenbered ring
structure optionally substituted with hal ogen, al kyl, al kenyl, al kynyl,
hydr oxy, alkoxy, amno or thio, phenyl) benzyl, S02-alkyl, S02-aryl,

S02- bengy t i

anot her pr ef er red e%‘rﬁg%l h'e H?sﬁoéb?\;\}h p@ﬂ@é‘\& Cgé'?%sm ntr&ﬁ'ﬁ‘?ﬂtr&ﬁkﬁ% ﬁé)?gogen

al kyl , cyanohaw&nmﬁm@@alkwthmealkax;yQIOMhyloa{clajmajgamyhl oal kyI

hydroxyal kyl, cycl oal kyl, cycl ohal oal kyl, -(alkyl)mNR'R 8, NHS02- R',

-SR'; -SOR' ; -S02-R'; -SO020R', -S2-NR'R e, NHCOR', CONR'R 8, CR =NOR',
-COR'; - C02-RR!RiheHS®,-R7, RAIGR aryInclegreindratly ;srcanoaamlmshm@cog@mor

al kyl, cycloal ) phenyl , henz ~~ o~~~

ndpendont | §a EeBdtLs iboRag oISt fromdyriousi Ry Crdsaibl, Mar i aloRe

and R 8 t ogetahfifio, Whid) GFREOTIFLIQOgRAIO Which they are attached forms a

het er ocyclic 3- to 8 menbered ri ng structure optionally substituted with

al kyl, 5Q2-al kyl, S02-aryl) S02-benzyl; and optionally the heterocyclic
ring is fusedyig a@ﬁ'?l(alkﬂﬁts@ﬁ"m@'kkb/ %@9&4‘”%&@ Q86 @ﬁ””(%ﬂ@lt;é@é with

substituents se Legted from hal agen P g

optional Iy shR{RTu@litybdiPRITorakydseeNG Fh ,s thFéﬁN@Psei(élbvléndCﬂ'B%

the group co fr kn _hydroxy, al koxy , haI ogen, hal oal kyl, am no,
NHCO- al kyl , élk?‘i)d%jg— ﬁ@% rNR' R B wherein R' and R 8 i ndependently

represents hydrogemsalokyj cycl oal kyl, benzyl, aryl, or R® and R $

Louet ner w Ll he R OIR T BB B S Rl ARRE A P hERRE by
SQOZ- al kyl , SQZ- ar Wikyn$Qaresemeyt; andd optionally the heterocyclic ring is

fused to an aryl; or R together with R6 or together with R8 forns a 5- to
7-menbered ring having the one of the follow ng structures -0 (CHZ)n- O

wherein n is 1, 2 RF ag R’S%?‘E& ) BprathiRs By Brooh oy gc&amyscaewlcm n-
wherein nis 1 or 2; 17SOZ (s erein nis wher ei n
nis 2 or 3; -CO GHEHARAR - wecth&rcmﬂdhe qurmzymcmﬁhﬁym%as@?hwfpgnaaor
2, -CONH-(CHZ) ™ V"ﬁ?é’t@r'o@yéhc'sstés%ergberegqng(s@dgﬂ@e Ebtiorfai g?@t’t‘ut@i withherein n

is 1, 2 or 3; And another preferred enbodinent is wherein RB represents

hydrogen, al kyl, aiateagn, atiybedepsl RiynyIhaydsgen alkeay.canirg or than, a%‘yﬁﬁ@i‘dﬂ kyl ,
vitro, nitroal kyl ’SBhQP(\(/II seRIANab,L YeAARSEAd &t%ﬂa@\)]fgmleq{et&%@h steB to

substituents selected om the grolp consisting o Kyl
al koxy; H ET,; an aryl;

HET optionally substituted one or more times with substituents selected from
halogen, alkyl, alkenyl, alkynyl, hydroxy, alkoxy, amino, thio, aryl, -S-alkyl, -S-aryl,
SO-alkyl, SO-aryl, SO.-alkyl, SOs-aryl, SO.NRR';

Aryl optionally substituted one or more times with substituents selected from the group
consisting of
alkyl, atkenyl, alkyny!, hydroxy, alkoxy, hydroxyalkyl, halogen, haloalkyl, amino,
NHCO-alkyl, nitro, OCF3, -SO,-NR"R'®, wherein R and R'® independently
represents hydrogen, alkyl, cycioalkyl, benzyl, aryl, or R' and R'® together

with the nitrogen to which they are attached forms a heterocyclic 3- to 8



~~fl f~f'" 2~~~3 25 -S-R 9; -SOR 9 ; -S02-R 9; -S020R 9, -S02-NR 9R2,
NHCOR 9, -CONR 9R2, CR =NOR', -COR 9; -Q02-R 9, wherein R and R’

i ndependently represents hydrogen, alkyl, cycloal kyl, phenyl, pggéy; and
R 9 and R2 independently represents hydrogen, alkyl, cycl oal lzyll ;! er@%/l ,
aryl, or R9 and R2 together with the&itrogen to which they are attached
forms a heterocyclic 3- to 8 nenbered ring structure optionally substituted

wi th hal ogen, al kilembatdeeimyg str@dubrgrptiondlydi@situteal uiaxbialo §6R, R0kyDralkdmiyn,
phenyl, benzyl, S02-al ﬁgl , S02-aryl, S02-benzyl; and optl onagl%g t he
het erocyclic ri ng2re VP YoakAxaaMino anthits 58 kanzyl, SQsradi Lo AQeent s

is a conpounds of h{esMaha dptidsalRRAY Be VRlidlring [sSRE&PRUSagh2; Y represents
N and the broken Iiné represents a singlé bond: R2 represents H R3

represents c§wcl oal kyl, a carbocyclic 7- to 10- nenbered ring; a

het er ocycl | Ctog'ethte?wﬁhﬁgtﬁbggth(ﬁi Ffﬂh RlelorEg:spé BSEM.thefhndRon ﬁﬁ@bg@ﬁ@ﬁﬁe bhe &P

represents hydrogen, al ogen; represents cya
ni t r oal toglfollawahmatrkatiires - Q& Ckig)nr Ot ;; wis@eiR is 1¢ alok Bt IFPe-ISBACR:N- wherein n is 1

al kyl ) 3 S02-NRER. 8, - ). ! g al kyl ) ni =NOR"

ol oyl S ORI ey Y i s S Gt et Bt o S Bldent 1
r egr es ewhSrtelrn;dlsd%?rrt)s;e-ﬁ?;@ﬁ;gfiyrgHoaC@yd:Hrﬁhle@yI-Colb(eh-lrg%mtlji-eiﬁvzudclarﬁln uans|d1 5%0?; —R"
i ndependen . : . :

ond R SCOoYHREER IR ad Y Bogen Rep et edgn e Btk foh o
heterocyclic 3- to 8 nmenbered ring structure optionally substituted with

al kyl, $p2-al kyl SOZ-argI , SO%- benzyl ; and oPti onally the heterocyclic
ring i sBf useferresents %WP ,erb,aIkM ,gksoxbrhydroxyalky , halogen, haloalkyl, CN, cyanoalkyl,

nitro, nitroalky!;

Aryl optionally substituted one or more times with substituents selected from the group

consisting of halogen, CFa, OCF3;, NO,, alkyl, cycloalkyl, alkoxy;

HET optionally substituted one or more times with substituents selected from the

group consisting of halogen, CFs, OCF3s, NO, alkyl, cycloalkyl, alkoxy;

~(alkyDm-S-R"; - (alkyl)m-SO-R™ ; -(alkyl)m-SO2-R"; -(alkyl)m-SO20R", (alkyl)m-SO.-
NR'*R%, -(alky))mNHCOR, -(alkyl)nCONR'"R?, -(alkyl)n-CR’=NOR”, -(alkyl)n-CO-R";
(alky)m-CO2-R'®, and m is 0 or 1; and R’ and R” independently represents hydrogen,
alkyl, cycloalkyl, aikenyl, alkynyl, aryl, benzyl; and

R and R® independently represents hydrogen, alkyl, cycloalky!, benzyl, aryl, or R
and R® together with the nitrogen to which they are attached forms a heterocyclic 3-
to 8 membered ring structure optionally substituted with halogen, alkyl, atkenyl,
alkynyl, hydroxy, alkoxy, amino or thio, aryl, benzyl, SO,-alkyl, SO,-aryl, SO,-benzyl;
and optionally the heterocyclic ring is fused to an aryl,

is administered.

Detailed disciosure of the invention

The invention provides novel compounds of formula | as shown above.

Preferred embodiments of the invention are compounds of formula | as above wherein



.~y I~i"F 2""~~3 26 R together with R6 or together with Re fornms a 5-
to 7-menbered ring having the one of the follow ng structures -O-{CH)n-0O;
wherein nis 1, 2 or 3; -S02-NR-(CH2)n- wherein nis 1 or 2; -SO NR(CH2)n-
wherein nis 1 or 2; -S02-(CH2)n- wherein nis 2 or 3; -SO (CH2APR 2iMer ein
nis 2 or 3; -COCHCH NH;-COCH=CH 08; -CO {CH2)~-NH wherein nis 1 or
2; -CONH (CH2)~ wherein n ~s 1 or 2; -CO {CH2)2-O; O(CHR)"O; wherein n
is 1, 2 or 3; RS represents al kyl, hal ogen, cyanoal kyl, nitroal kyl,

hal oal kyl,) -(alkyl)mSO-R' ; (alkyl)mS®2-R'; (alkyl)mS02-NR'R 8 ,

- {al kyl )MCONR'GRI@SeNI{ al kyl ) nCR =NOR', -(al kyl)m CO-R'; {al kyl ) nC02-R",
wherein m so ; old Qﬁ% epresents hydrogen, alkyl,

cycl oal kyl , Wé’ﬁ?ﬁg“ bggl'zﬁc;léagﬂg' R' gﬂgh%z% i ndependent |y represents

hydr ogen, al k81, cycl oal kyl, benzyl, aryl, or R® and R a together with the

ni trogergd o WL Gho! DRy R afid ?r%ie?iﬁ}%ﬂthft%.@%rﬁ% }%ﬁfoﬂ%’ b ggfa?hg%ga_rm% £rigd

ring structure“optionally su uted wit al'k aryl
S02- benzyl ; addheopterexhand gptidnallhetlestiddgd lone or mge tiseb wgihdsubetitaan@rsglgctar H

ET; Special enhodipents_of the inyegntiaon .ar he fallowng all referring to
formula | asefé%ﬁ\?’gggﬁh’ %ﬁ)ﬂb@ldﬁ%ﬁ a@(PXEf'haémﬁﬂ\?/jés‘n'?’oar?di %p?\%alﬁ'e?%t%m%)ﬁ?e%ent S
hydr ogen, cychogs tgyoatanychapetionk)ly cyabiohexsdrpomeydps; et hyl , propyl,

i sopropyl, CF3, ethoxy, norbornene, norbornane, adanantane, benzyl; phenyl;
or R3 together with R2 or R4 and together with the atons to which they are
at t acheds¥ or mpegeSerfi@nber ed ring; Another enbodi nent of the invention is
wherein R4 represents hydrogen, nethyl, ethyl; or Ra together with R3 and

t oget her wi t hYckieoeRs BYRiOa!ky iviclon ky ey kL. 4t opdiivb RIKaxyr A62ROSYGHETD &P et
ring; And ano F‘elabrﬁfb‘ he_ | i i g\lqgg Wl represents

hydr ogen, chI@rQ@,rbebr ono, %Eehﬁy&'gﬁeﬁd;?%s%%@” ' 'nieiwi' ?B%, ~t; ~r~3 27 And
anot her enbodi nent of the invention is wherein R6 represents hydrogen)

2- met hoxyphenyl , 2-pyri = DyiRd dyihd N ro or brono;
And anot her enbodi %Er?%t R%Iétqﬂgvlwlﬁleﬁt%qofﬁﬁégﬁné?g?h%&%;%d;% ents hydrogen,
chl oro, bronmo, nethyl, 1-hydroxyethyl, acetyl, -(CH3)C=N OH, CONH2,

C02- et hyé‘; cyano.. H}enyl , 2-N-acetyl am nophenyl, 2-nitrophenyl,

2- met hoxyphen P A 1 uor onet hyl - 2- met hoxyphenyl , 2, 4-di net hoxyphenyl ,

2- N, Ndi net hyl sul f anggrbgdrermydyl, 2- chl orophenyl, 2-fl uorophenyl,

3- hydr oxyphenyl , 2-pyridylLs, 3-pyridyl_ s 2-pyrimdyl) 2-furyl -furyl,

> eyl o LN et bt ) ©F B edaBieg b B e e Wl i oot p i by e
5-net hyl - 1, 2, 4- oxadi azohttdchdd) fderd G@BNHo )6- GEpasblitring NbtbnB28 stituted one or
phenyl - S02-, sul fanoyl, N, N-di nethyl sul famoyl, N, N-di et hyl sul f anoyl ,

Nphenyl - N- et hyl - sul f anBiAre tiRes yiihchsiientsiselaniiA from Saiogss %'Mc?%?'?\é’ ring,

wherein the heterocycli ﬁlk&h)ﬂgﬁyo%, , BoRE, [ BFinb 0P Mid BRI BpAGHLIQ fcoRiaRRd Hhé18)
pyrrolidine, 1,2,5,6tetrahydropyri'dine, tetrahydroquinoline;

N- net hyf pi perazi ne, N sHFeAgIaieatAYSENIOPILAY comtaping (CRIRENYgTaURS ot her
enbodi nent is wherein R8 represents hydrogen, nethyl, hydroxynethyl,
2-nethoxy9heny|, 3- net hoxyphenyl , 2-pyridyl, methoxy;

R represents

hydrogen, halogen, alkyl, alkenyl, alkynyl, phenyl,

-S0,-NR''R" wherein
R" and R" independently represents hydrogen, alkyl, cycloalkyl, benzyl, aryl,
or R' and R™ together with the nitrogen to which they are attached forms a

heterocyclic 5- to 6- membered ring structure;

R®  represents
hydrogen, Br, F, 1, cycloalkyl, alkyl, alkoxy, alkoxyalkyl,
Phenyl optionally substituted one or more times with substituents selected from the

group consisting of



Especially preferred enbodi nents are a conpounds represented by formula |
as above wherein X is S02 and Y is N and the broken line represents a
single bond and R2 represents hydrogen or CH3; and R3 represe t;

cycl ohexyl, cycl opentyl, norbornene, norbornane, adamantane, gHeAWRQM3
et hoxy; and R~ represents hydrogen or2@H3; and R~ represents hydrogen, CH3,
phenyl, sul fanoyl) chloro, bronmo, and R6 represents hydrogen, CHS,

2- met hoxyphenyl , r@iyhexsoxychl oro, brono, 2-pyridyl, 3pyridyl; and R
represents hydrogen, chloro, brono, nethyl, 1-hydroxyethyl, acetyl,
-(CH3) C=N- OH, CONH2, CO02ethyl, cyano, phenyl, 2-N acetyl am nophenyl,

2- n|trophenyIHgﬁrnEthoxyphenyl 4trif|uoronethyl-2-nethoxypheny|,

2, 4- di met hoxyphenyl, 2-NN ~ E~ ~f' W~ 28 di net hyl sul fanoyl phenyl
2- chl or ophenyl, 2- quorophenyI 3- hydr oxyphenyl , 2- pyridyl 3-pyridyl,

2-pyrimdyl, 8K 8-.1 b nsyl Nggte bgjq @%mvy 16
5-triazol yl, %-F{]enélb}?rl ago ?bh(gﬁ Nh 4-oxa azo? -yI[J,2 CHaCONH- ,
CH3S02NH-, N@B ISO:EUHCCbIﬁ’en C = Whﬁndélﬂam)yl N, N- di net hyl sul f anoyl ,

N, N- di et hyI sul f ar noyl , A cl I farmyl

- S02- het erocyclic ring, r@rr%l N ?ﬁ&%c{% Iﬁ%ﬂ &%mé/hwrﬁaéyaar"ghecg?’q 3%2'(3 from
the group of pi pergngnplebent;ramidi di ne, 1, 2,5, 6t et rahydropyrl di ne,

t et r ahydr oqui nol i ne, N- th erazi ne, N-sul f on era

mar phol i ne; RB r epr ese HétFﬁy ndeﬂ?’&qe&lyrrr%?rﬁﬁmséyﬂn@@ﬁéx@bﬁ oaﬂ<

3- net hoxyphenyl , yrltﬁb)hlzyl BB, h@m“’ a@sﬂcﬂz‘ﬁetbg@m@emtmﬁes/nmb@éretror\@mch they
enbodi nent of the invention is npounds of fornmul a as above wherein X

is S02 and Y is N and t#He aA6 fOI”’”ﬁé1 Weé%TPé&é“é'ﬁtasT%Bd‘aﬁmfPPe’eBHHESHHBtU@

represents CH3 or CF3 oiptiBRallpatishRitedvith hERG @ﬁ‘daW( 9@& atyh{l, hj&ogy ons to
whi ch and R4, Rs and Re areaall ydr%gen 8 ﬁ ‘Qﬂ“ er¥hgr Ealoog’en

and R is N-nethylsul f 2691y, 2NN o s HQP@G»I q%&fﬁpzﬁ-‘%ﬂﬁ Qﬂﬁk&fﬁ%’rqeaﬁ’ﬂyl
tetrahydropyridyl -sul f ogy ¢ t%@ﬁ% hesﬁ’étér%gﬁ}ﬁ rnn@WQ?ﬁ%B t@%H%WIa| ly pref erred

enbodi ment of the inventi on I's a conpounds ormula | as above wherein X
is C=O dhd Y regreNent® or CH, and R2 represents hydrogen; and R3 represents

repr esent s yebEn: BT ok svehS, ARORERF RO ks dieny 3%"#@%%

t et rahydr opyrhadbdllsylll ﬁmrquyalkgbcm@atkyipq@whbmawyl s(lalmyannuﬂﬂﬂbﬂr OISOARY, 15
Aot hor | eapetal TP By o SPRl GabBal frerb OBNTL b i GRS o g gR S
formula i as @bav'é N@zﬁeﬁ"n X represents CH2 and Y is N, and R3 represents
cycl ohexyl or norbor nene; RS re sents hgdrog‘en or brono;

represents bromo of %ﬁ?l‘r\‘% H" M&p fergly repsgSeIta ki ogen. ql%r%@mﬂ‘y'
hydr ogen; phenyl, benzyl,and

R" and R'® independently represents hydrogen, alkyl, cycloalkyl, benzyl, aryl,
or R and R"™ together with the nitrogen to which they are attached forms a
heterocyclic 3- to 8 membered ring structure optionally substituted with alkyl,
S0O,-alkyl, SOz-aryl, SO-benzyl; and optionally the heterocyclic ring is fused to
an aryl;
HET optionally substituted one or more times with substituents selected from halogen,
alkyl, phenyl, SO.NR'R',
Phenyl optionally substituted one or more times with substituents selected from the
group consisting of
alkyl, hydroxy, alkoxy , halogen, haloalkyl, amino, NHCO-alkyl, nitro, OCF3, -
S0,-NR'R™ wherein R and R'® independently represents hydrogen, alkyl,
cycloalkyl, benzyl, aryl, or R' and R'® together with the nitrogen to which they

are attached forms a heterocyclic 3- to 8 membered ring structure optionally



~t 1 f'f'. ~C~™ i 29 Another especially preferred enbodi nent of the
invention is a conpounds of fornula 1 as above wherein X represents S02 and
Y represents NH, and the broken line is absent and R2, R4, i epd Rﬁ]éall
represent hydrogen; R3 represents cycl ohexyl, nethyl or hydr (grppa
represents N, N-di met hyl sul fanoyl, tetrahydr opyridyl -sul fonyl, bronmp; and R6
represents brono or hydrogen; Anot her especially preferred enbodi ment of
the i nventi on is asummmmwsh hfaloben nalky, SO&al@b@@-a«MeS@b-lbe%zyl;Sarﬁ[ﬁat'@ndliy\l
is -NHCH2-; and R3 r resen ¥2ut 2- _, phenyl or cycl ohexyl; and
R represents 1-pi p&fi f%BCWFF'BHﬁ fus Rdo lpreferred enbodi ment of the

i nvention are conpgunds of forrrul a | as above wherein the conpounds are the

fol l owi ng: 2-Cycl ohexyl -4-0xQ-1, 2, 3, 4-t et rahydroqui nazol i ne,
2- Phenyl - 4- oxB- 1, 2togetpst @Jﬂth%ygqtgqayhﬁéyghﬁéormsa5 to 7-membered ring having the

2 Met hyl s e
2 Mt o 1 A el Red RSACHOR: o Wiy o 1, 2 0, 8D R(CH whori

] hept - 5'nigni-or 2,y801NE 3(CHAe whansidmos 1, &r, 24 - Bemietihi- adiesein nds 2 or 3¢ IRi(Ehp)n-
? Ehgnﬁlvi%e %m?h 2 &14. 389 QA= rdnA- RERZEHALRAGHAZERECH,) NG! A¥XEAfrnis 1 or 2; -
Ca- Hexahy@rdibe@He] ehpsain olio] b 2; 01CHH-OhiGiTrnEe; Bhéreiti id te or 3;
2- Et hyl - 2- et hyl - 3, 4- di hydr o- 1, 3- benzoxazi ne- 4- one;
3- Q/cl ohexyl - 6- ( 2- net hoxyphenyl ) -1, 2, 3, 4-tetrahydro-1, 2, 4- benzot hi adi azi ne-
1- di oxipbe; @pfsehtedybgen, akyhykionly| Dydto@alkyl harigeatyasakyl, CN, cyanoalkyl,
2 4- benzot hi adi @ﬁl ne-1, 1- di axi de;
3- QICI oHAXG BRIy ki dyl ) - 1, 2, 3, 4-t et rahydro- 1, 2, 4- benzot hi adi azi ne- 1, 1- di
oxi de; Phenyl optionally substltuted one or more times with subsntuents selected from the
3- Cycl ohexyl - 7- (1- hydr oxyet hyl ) - , 3,4-tetrahydro-1 4- benzot hi adi azi ne-1
. 1-di oxi de:  group consisting of
3- QICI ohexyl - 7- acetafh bydiodikgt, gf%;(ﬁhydro 1, 2, 4- benzot hi adi azi ne- 1, 1-di oxi de
. 3-Cycl ohexyl - 7- (1- hydroxyi m noethyl )-1, 2, 3, 4-t et rahydr o- i
, 2, 4-benzot hi adi azi ne- 1, 1- di oxi de;
3 Cycl ohexyl - HEqar bam)yl 1,2,3,4-tetrahydro-1, 2, 4- benzot hi adi azi ne- 1, 1-di ox
i de;
3- Cycl ohexyl - 7 et hoxycar bonyl -1, 2, 3, 4-tetrahydro-1, 2, 4- benzot hi adi azine-1,1

Egi ZXibgﬁzot ;n a #qu;?%(é 1%(?6@191 %ﬂ:ﬁ:@%éé%ﬁhk{cowg' -CONRPR™,

] hept-5' -en- ZCFyiNGRp,haGyR’gi,(ZOé%Hlf’, mblergdhydr o- 1, 2, 4- benzot hi adi azi ne- 1, 1di o
xi de; , .
3- Oycl ohexyl - 7- (2" RaABE BviadRRears Y. repsesente Rydroadiy alkyl £YSoaiky epYSWhisARAY
ne-1, 1-di oxi de; and

31q1dlclo)(zlh§>e<yl -7 (2 ﬂé trru?Ei geggendenﬂy reprstasee[nrts?lqyc%gen aﬁ<yl4 cec?lgglﬂ;[/lhfngrqzly e-1

3-1 Q/lc:j_ohexél -7-(2 m*ﬁwgt?emge)neﬂe wzuhahénitﬁigeﬁha%wthay érebcﬁfh%ﬁbalf@ﬁisae?' ne
-1,1-dioxide; ¢, '~ r~ a~ ~
3- Cycl ohexyl - 7- (2' eiarpeyc 3+ 1o iT’felmlRﬁfé‘i}rﬁf‘ﬂﬂfBﬁémgmma@ sybstituiad Wity dr o- 1, 2

, 4benzot hi adi azi “ehlai | 9xl1d8ikenyl, alkynyl, hyd Ik thio, phenyl, b
3- Oyci ohexyl - 7- (2, ﬁmet% Ko mAra v, hydioxy, alkoxy, Ao oninig: BB ReNa 4

azine-1, i -dioxi d@Og alkyl, SO.- aryl SOQ benzyl and optionally the heterocycllc ring is fused to
3- Cycl ohexyl -7-(2' gérgf di et hyf sul f anoyl ) phenyl ) -1, 2, 3, 4-tetrahydro-1, 2, 4-
benzot hi adi azi nel, f Xi de;

3- Cycl ahexyl - 7- (2" - chi orophenyl) -1, 2, 3, 4-tetrahydro- 1, 2, 4- benzot hi adi azi ne-
1, 1- di oxi de;

SQICI ohexyl -7 p(r %V'd?q Wg gBﬁ%Me?r%eatsssgz 1?%? ydﬁ??fFSmf I\barzld B‘@nqgﬁﬂ é{lﬁ azi ne-i

1- di oxi de; represents a smgle bond then neither of R” or R® are chloro when R?, R* R® R®and
- | oh I r rah 4-.ben h n
?1qllcd?0)?;(ée thé rema| \(rj'ngo Byﬂ )are aﬁ hydrogte(ra\t ar?d grovude% that R bc%nzrg;t)resgrql &Z\I ©

3- Cycl ohexyl orly2wh&Y RP dyhydrdgeh & H- it @lof alsadisy 1, 2, 4- benzot hi adi azi ne-1, 1-d

i oxi de

3- Cycl oh&Rglirrevigert thay whag X remrefeetszls@e@ﬁ%wemﬁsw Ma%mrﬁk%i'rﬁm@@ni& d
I oxi de;  3r dtplObsY iheh n{eﬁhérpé(frliimr R® are chloro when R?, R*, R®, R® and the remaining of R®
idinyl)-1,2,3,4-tetrahydro-1 benzothlad|a2|ne ,'1- di oxi de:

3- Cyclohexyl 7-(2" -furyl)-1, 2 3 4-tetrahydro-1, 2, 4- benzothlad|a2|ne-1,1-d|o
xi de;

3-Cycl ohexyl -7- (3" -furyl)-1, 2, 3,4-tetrahydro-1, 2, 4- benzot hi adi azi ne-1, 1-di o
xi de;

3- Cycl ohexyl -7-(2'-thienyl)-1, 2, 3, 4 tetrahydro-1, 2, 4- benzot hi adi azi ne-1, 1-d
ioxide 3 Cyclohexyl 7 ( 1- nethyl

o v a ~ A I L Y L a VN L



3- Met hyl - 7- pi peri di nosul fonyl -1, 2, 3, 4-tetrahydro- 1, 2, 4- benzot hi adi azi ne-1, 1
- di oxi de;

3- Cycl opropyl - 7- pi peri di nosul fonyl -1, 2, 3, 4-tetrahydro-1, 2, 4- ?enzothlad|a2|n
e- 1, 1- di oxi de; APD 20m
3-1sopropyl - 7- pi peridi nosul fonyl -1, 2,43 4-tetrahydro-1, 2, 4- benzot hi adi azi ne-
1, 1- di oxi de;

3 Pr oPYaid RPLRSIN R, ERE B ety flaf, #T AT A7 hnd /b <PEREPAIMRIbSE, B 1 1
3- Benzy;broVrdpd[ﬁmﬂﬂm owspbfrohgInoll dizuisstduted withHy ds bethgXHs Weerz Bf ki fadirazi ne- 1, 1

Sda/))é: g%’é?mo de? B’Ffjecr i IQ&S%PF%Q‘ICW 221, Qﬁ P3 '%bEOé‘?‘% a%d%‘s’f“%y' mSH}%&%%d? azin

e-1, i erdbroxCoig;or R® is chioro; and provrded that the compound is not

3: Gl ahexy! -7 i gegt l nosil (00 £ 1,2, G ded S LV iy 2 4 benzot i aci azi ne

] hept-5'-en-2' -yl 3%@yﬁlermdﬂh9pﬁgl4tmbtrﬂacﬁa§nél1t1e@16§|6¥drO 1, 2, 4- benzot hi adi
azi nel, 1-di oxi de;

3- Oycl ohexyl - 7- ( 18-eyI-8-methoxy-d 2 dthomrpppigzingi nbisideony | - 1, 2, 3, 4- t et r ahyd

ro-1, 2, 4benzot hi ag]p%éhﬂeﬁbrémghozh%nzothladlazme1 1 dIOXId
3- Cycl ohexyl 7- (N-net hyl - Phen am no) sul fonyl - 4 tetrahydro-1, 2, 4- be

nzot hi adi azi nel, 13dihgRyldesultamoyl-1,2,4-benzothiadiazine- 1 1 dromde

3- Cycl ohexyl - 7- (1§ 1) |-1,2,3,4-tetr
T el 5itdmo & ctforots- oy 4 ALBRM ARLaINEL), PUKRRY

3- Cycl ohexyl 7- ( 45-ioag-Fchsirpérragtihpie), guu bmtmddraznseA-ﬂ-mbxldbydro 1, 2, 4-benzo
t hi adi azi ne-1, 1di gxi.de; e o

3- Cycl ohexyl - 7-( 4g:”ﬁfg?"r71‘yﬁhé°d?r36’ﬂ‘§ﬁhe§i'bér"'é%?’}%}%?'%ﬂ?n‘ﬂi‘?'??‘@,ezr- tetrahydro-1, 2
, 4benzot hi adi azi ne- rﬁtrd?djhmrb@ahethyl 1 2 4-benzothiadiazine-1, 1 -dioxide; or

?iqll?ldlogi:(éle 73mélr photlpl8{ ~C c|>rff03 Xwethy] 234 gertw:%trrnggrazme 1,1 %IOA;( J)enzot hi adi azi ne
] hept-5'-en-2'-yl-7-brono-1, 2, 3, 4-tetrahydro-1, 2, 4-benzot hi adi azi ne- 1, 1di ox
i de; 2-Met hyl -4-0x0- 3, 4-di hydro 6- qu i nazol i ne- N N- di net hyl sul f onam de
2-Tri f | AIPORERipITed epiRpmantpf HyRingeBlap ReLPAINNBA i farBtid afpabove , wherein

2-Trifl wér ompdisdars ﬁmgeﬁl éﬂ{ EI%aﬁi gui nazol i ne N, N-di net hyl sul f onami de;
2- Tr|quor%>rreth yl - 4- 0Xx0- qui nazoline-1',2",3 ,6'-tetrahydropip

eri di noSUR Mgetiedaith R fprms aér m@mﬁjnbereemeaomwda%yemﬂeﬂeﬁmrme@omom

N~ycl oh f f 1 Y. e

N %g%osg@gnmgges s@lebdd 4t hAITRERY IR AX¥GayR: dry By NHIERE; IRENREMA

2- Cycl obexyd add oRiterd)iv cditainiraerfd ergubdredzsbiontony Akrd dptiirially sahthmirgnéateenyl

3- Met hyl o;_r %ul fanmoyl - 1, 2-di hydr o- 1, 2, 4- benzot hi adi azi ne-1, 1- di oxi de;

3 Met hyIg Rat met hyl sul f amoyl - 1, 2- di hydro-1, 2, 4- benzot hi adi azi ne- 1, 1- di oxi de
And a preferred embodlment is wherein

3 Met hyl 7- (1 2} -t et rahydropi peri di no) sul fonyl -1, 2-di hydro-1, 2, 4- ben

zot hi adi azi néeﬂfei%ﬂ BXI de; 3-Methyl -7-cycl ohexyi sul fanoyl -1, 2-di hydro-i

, 2, 4- benzot hlr@drc@éhn@cﬂoaﬂcyﬂiamyi Gh%loalkw~ a[kcrxyAi carbod@ic $2to 10- membered ring; a

3-Trif|uorom?_‘tﬁ%/l-7 di_neth nﬂnl é 2-di hydro-1, 2, 4- benzot hi adi azi ne- 1,

1- di oxi de; 2 rP‘FX?BFén@t@r%;] peRPHyYB- 6- qui nazol i nesul foni ¢ aci d:

3 Cycl ohexyl -g3- net hyl - 3,4-tetrahydro-1, 2, 4- benzot hi adi azi ne-1, 1- di oxi de

3- Cycl offexy| 1898thef Wiy Reehii forms af-40 feMearpaediing: Drtional OBl tRbONmR: 1, 1-

di oxi de; more times with substituents selected from halogen, alkyl, alkenyl, alkynyt, hydrox
3- Cycl ohexyl - 8- (2- met hoxyphenyl ) - 1, tet ra%ydroy enybgn\zrrggt myaé? zi ne-

1, 1- di oxi de; alkoxy, amino or thio and optlonally contarnmg oné or more heteroatoms and

3- Cycl ahexyl I 4-t etrahydro-1, 2, 4- benzot hi adi azi ne-
1. 1. di oxi de &Trgﬁal%orﬁ%ﬁﬁ%l%Q%o)ﬁyl]grgupq’s.

3- Cycl ohomwantﬂheé@rpfyerriedyerr)boﬁjrﬂerﬁ,islwherterirahydr o-1, 2, 4- benzot hi adi azi ne- 1, 1-di
oxi de; 4

3- Cycl oh%xyl §plrﬁ§faﬂt3xy 1,2, 3,4-tetrahydro-1, 2, 4- benzot hi adi azi ne-1, 1-di oxi d
e; 5,7-Dibr orfwdiogféndallkyldbDRit@eﬁreb&nhGlafEirﬂdbgahéﬁv&h ﬂh'eCﬁtOPﬁsdGWthh they are
?ég’?lglz?ggi(gl i%lfag‘,ﬁ%egztorgs- IR phe! L 00RO n)é opjfonalﬁf subsfint J]gr(rjer o ok froengRth
3- Cycl ohexyl - 4- et hyl - 7- nor phol i nosul fonyl -1, 2, 3, 4-tetrahydro-1, 2, 4- benzot h
i adi azi ne-1, 1di oxi de;

7- Met hyl sul f onyl am no-1, 2, 3, 3a, 4, 5- hexahydr obenzo[ e] pyrrol o[ 2,1-c]-1,2,4-th
i adi azi ne-5, 5di oxi de; 7-Sui fanoyl -1, 2, 3, 3a, 4, 5- hexahydr obenzo|
e]pyrrolo[2,1-c]-1, 2, 4-thi adi azi ne-5, 5-di oxi de;

7- Met hyl sul famoyl -1, 2, 3, 3a, 4, 5- hexahydr obenzo[ e] pyrrol o[ 2, 1-c] -1, 2, 4- t hi adi



3-Bicyclo[2.2.1
] hept-5"-en-2'-yl -5, 7-di sul fanoyl -1, 2, 3, 4-tetrahydro-1, 2, 4- benzot hi adi azi ne
-1, 1di oxi de; 3-Bi cycI o[2.2.1
Jhept-5'-en-2' -yl -5, 7-di chl oro-1, 2, 3, 4-t et rahydr o- 1, 2, 4- benzot Hi/dl 808 ne- 1,
1di oxi de; 23
5- Br ono- 3- cycl ohexyl - 7- sul fanoyl -1, 2, 3, 4-tetrahydro- 1, 2, 4- benzot hi adi azi ne-
1, 1-di oxi de; s@bﬁ!t@é&ﬂb@k%c&d]ﬁom halo:gen alkyl, alkenyl, alkynyl, hydroxy, alkoxy, amino or
Jhept-5'-en-2' -yl -6, 8-di bronp-1, 2 4-tetrah %/ roqui nazol i ne;
2-Bi cycl of 2. $hig and optionally containing one or more he eroatoms and optionally containing
]Shgpt 5I Eag %arBHnyﬁgr%uE’ébm”D 4- oxo-1, 2, 3, 4-t et rahydr oqui nazol i ne;

icyclo
Jhept - SN@rﬁn@The;rlpr@errememb@ﬁlﬁnqntzs ghareiet r ahydr o- 1, 2, 4- benzot hi adi azi ne-1, 1

di oxi de %}aég@g 3-bicyclo[2.2.1
]heptan 4-tetrahydro-1, 2, 4- benzot hi adi azi ne- 1, 1di oxi de;

3- Cycl ohexyl - Bydreghrhhaimmeth, 2K3, 4M<emlraihw,qahbnﬁ, 4- benzot hi adi azi ne-1, 1- di ox
i de; 11512 .
3- Adamant yl -S?QE'M%r%n&hfrinS 4-tetrahydro-1, 2, 4- benzot hi adi azi ne- 1, 1- di oxi
de; R'"' and R™ mdependently represents hydrogen alkyl, cycloalkyl, benzyl, aryl,
3- Phenyl -5, 7-di bro ,J. 2, %24 tetrah g}% 4- henzot hj adi azi ne- 1, 1-di oxi de;
3- Et hoxy- 5, 7-di br 1’1254 ‘%%‘P%fh\é el”“?"%“ﬂ@%‘fwh&éhaé%ﬁﬁ%c@ FOUNDRi de;

3-Met hyl -5, 7-di br Q{g@erbcgc“@ld:y@iBqndmge,édbﬁgzsahbﬂuaéjl azi ne-1, 1-di oxi de;
3WC|Ohecé|(|-6 nmet h (2" -pyridyl)-1,2,3,4-tetrahydro- 124benzoth|ad|az

i ne-1. 1A odfeer preferred embodiment is wherein

3- Cycl ohgxyl r@pr‘%@ér‘?’%'J (4 -triazolyl)-1,2,3,4-tetrahydro-1, 2, 4-benzot hi adi

azi ne-1, 1-di oxi de ;

3- ¢ycl ohexyl -rydrageny halpgen dyalesiivl alkyl, alkoxy.alitatightylo- 1, 2, 4- benzot hi adi azi ne
-1, 1- di oxi de;

3- Oycl opent yi¥ SREPRSHY. HEIBERT BMRSSTIOFRAYES 1119 Syt en's SRIG1SS. MO 1E B8R ot

hi a- di azi ne- Igohdisbxg dfaalkyl alkoxy,

3- Cycl ohexyl - El g:et hyl - 7- nor phol i nosul fonyl -1, 2, 3, 4-tetrahydro-1, 2, 4- benzoth

iadiazine-1,1 |Eklde

3- Cycl ohexyl —e‘re*zum FROX y{SRFr ") -S0.08 hy BOLNE 'R 4 --Neto @ HGBNR ZRF; benzot hi

adi azi ne-1, 1d x

3- Cycl ohexyl xyCP: %l pé:rc??dﬁqno‘éln?ﬁeghyl 1,2, 3, 4-tetrahydro-1, 2, 4- benzot
hi a- di azi ne-1, 1d| ORi £k R” independently represents hydrogen, alkyl cycloalkyl phenyl, benzy;
3- Cycl ohexyl -7, 8- et gll enedi oxy-1, 2, 3, 4-tetrahydro-1, 2, 4-benzot hi adi azi ne-1,
1- di oxi de;

f g?/g;?ggxyl 6, 7- eqId R diigiepehdénts dptbhBmydrdeh, kg BRIGAkN kehz0z bRge- 1,

3Cycl ohexyl - 6-chl o@roRﬁ-a@GIRantQQPm@f @ity the pigpgentpariaich theyarpattaehed RONa A ne-
1, 1- di oxi de;

3- Phenyl - 6- chl or o- eter fyC“CS to18 rge?bire[der{r}g %trugtureprleall\b/entza(s)ttlthlegcyx'laZI ne-1,1
- di oxi de; halogen alkyl alkenyl, alkynyl, hydroxy, alkoxy, amino or thio, phenyl, benzyl,

2 ((j?/glzlogg)ql” 1g| g;lo 71}R)| %%Z-Q&P%%‘z' Je(?\%/l ar]rd gpt?’dn%llyﬁ:f r@eqxgrc?ch]c r%'g%s tﬂ?s%%h'
2- cycl ohexyl net hyl amnarw 5-N, N- ~i i met hyl sul f anmoyl benzenesul f onam de; | ~
P,~"~ ~%07. 34 : , .

2_ Et hyl afif figethpy preferred erbodiment I8 W BNber i di no) sul f onyl benzene

sul f onaniRlle; &presents

io?ué%/l);(?aépl Rydriagenn(h lljolg}ce%ngllkbl cyano cyanoatlky?rhrtgor %Ikoxy, hSaIgaeiQozx?/t, ﬂér%gn'kf}rzep' ne-

3- %wil ghexyl]I Rydrs @) My By loBikyf, potbhdio@kyd, 4alk@irh- AR Ur'e-Nn8ogrdenzot hi adi azi n
e- I OXI

3- Oycl ohexy! - By 6rePdht yr3Qt-Ri hyPO0R 3-SR Y By HHEQR'S, QONENFothi adi azi n
e- 1, 1- di oxi degp 17 R,
3- Cycl ohexyl - 7Rcyc?§per(13t%/ﬁsul?l nyI ergl 4-tetrahydro-1, 2, 4- benzot hi adi azi n
e-1,1-di oxi de; or R'andR” mdependently represents hydrogen, alkyl, cycloalkyl, phenyl,

3- Cycl ohexyl - 7- cyclogﬁénté(r{osul finyl-1,2,3,4-tetrahydro-1, 2, 4- benzot hi adi azi n
e-1,1-di oxi de or a pharnaceutical acceptable salt thereof. Pharmaceutically
Acceptable Salts The chem cal conmpound of the invention nmay be provided in
any formsuitable for the intended adm nistration. Suitable fornms include
pharmaceutically {i.e. physiologically) acceptable salts, and pre- or
prodrug forns of the chem cal conpound of the invention. Exanples of
pharmaceutical |y acceptable addition salts include, without limtation, the
non- tOXI c |norgan| c and organl c acid add|t| on salts such as the acetate

o o



such as the sodiumsalt of a chem cal conpound of the invention containing
a carboxy group. The chem cal conpound of the invention may be provided in
di ssol ubl e or indissoluble fornms together with a pharnaceuti gﬁJ][y o3
acceptabl e sol vents such as water, ethanol, and the I|ike. an)I[e forns
may al so include hydrated forns suchZés the nonohydr at e, the di hydrate, the
hem hydrate, the trihydrate, the tetrahydrate, and the like. In general)
the dissol ubl e foritmnare® mdspértnad rasasaras apdrogen, adil cheloabdye bfeﬁtymar[ypr
the purposes of thi Sﬂl nyenpdion. Definitions of substjtuents

fluorine, chlorirfdRoRB netog?rth‘?rdmrhte‘e NAFGEAN tRAHED @eg@f%‘ﬁﬁ?ﬁhe@ﬁgfw Br

branched chai n ofnd&@8yHeS- E&smemw&@qng@trgsﬁr@bpmhy §ut9§tméd wfnhfawm
three to seven carbon atons, including but not limted to, ?%/
I

propyl, i sopropyl SOpakyl SOpesBus9t-benziang optigaallythe hﬁé@@wch%ﬁayﬂ fuse@
propyl and isoprogyl.pre preferred groups. Haloal kyl nmeans alkyl as above
substituted one or n%’,re tinmes with hal ogen as defined above. Preferred
enbodi mrents are CF3, C2F5, CHzCl) CHC 2, CHFCHZF - CHClI CH2C1; Cycl oal kyl
means cycl i 0, cl opropyl ,
cycl obutyl, C’é@t% 12 at”i'flswgﬂt&tpaﬁ)g% OI(Pn??ég' %b%@gﬁ ﬁlékgﬁt&fﬁg% means
cyclic al kylheﬁ@g&lbaikel ahehyd) KQINRISREbove V\/nerel n the al kyl can be regar ded
as a substituent on the cycloal kyl and vice versa . Preferred groups are
C3.s cycloal kyl and C, . 4-al kyl such as -{CH2)-cycl opropyl,
- cycl opropyl PiﬁeCﬁyLéptainlsW SubstifutER brie 8y Flopd1 gk withGy@bmhenty lse(ctedttrath kiyd ) |
(C, ~-al kyl) c cl obut -cycl obutyl (C, .4-alkyl) -(C -4 alkyl)cyclopentyl,
-cycI opentyIQ@Upﬁo%?‘émg) -(C, . 4-aikyl)cycl ohexyl, cyclohexyl (C, .4-alkyl);
=" f~~~ 20058, ﬁﬁr&@%h@ﬁ* Kithio GBI HalaNe, 'anﬁb W}LIC@SalﬁyholYﬁ‘oV\dJCFB is

substltuted wi th one or gen as,above, including but not linmted to
chl or ocycl opr opyl SOMNJPorﬁ)CV’@IeEﬁW prqnd Bod@é‘iﬂﬁ”@ﬂﬁwpresﬁﬂ@mwm RgE opy! |
di f1 uorocycl opropy) oloﬂgyl %HEMC&QP%YFW ahli0? QS%&EQW?Mhe R ROEUR GpRRYY!
fl uorocycl opentyl) | openy orocyclo f 1 uorocycl ohexyl ,

di chl or ocycl ohexy#re @lafche@fqywca iafﬁelso;avchq%deéyﬁemgewgdlrmgmrefsem egttionally
enbodi nents are e uch
as dichl orocycl oﬁ%&'f"ﬂg&jwﬁbbgtég CEH()&E) go %’1%‘0%’1&}% bEﬁ’%)f? M&ﬂ%ﬁallf

fl uorocycl ohexyl , tHedterpcyaibeixglis fusbddm anylcyl;opentyl , fI uor ocycf opentyi .

Al kenyl neans a strai ght chaEn or branched chain of fromtwo to six carbon
at ons cont ai ni ng 8he doubl e bond) including but not limted to ethenyl,
1-properyl, getepamilR® drfogbwiy ith B boreny B; tonehedntmneefiliy hadhly iy bnereans
a straight CR@I n or. branched chain of fromtwo to six carbon atons

cont ai ni ng oh¥ PHHNE SBBFHHTES ncl udi ng but not limited to ethynyl,

1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl, and 3-butynyl. Al koxy i's

O al kyl, wherein alkyl is as defi ned above. Al kaoxyal kyl is -al kyl -O al kyl,
wher ei n al kyrO1(SHa8-CraMhRERIN B e OW’dﬁ&M‘l@W)PSWBWW niss! geti HENBbove’

substituted yby n%erém rﬂ% 1 & @'HQOQICNUhaM%IIeIrPﬁ @é {)laé KBO. @H%%l%r@m@{ sy

is as defined above. éamn0|sa defi ned above

substituted @A aﬁv@vﬁi" '(B%hﬁ&:icblbﬁbéo e@@r(&ﬁzbd\“énwberemw evr% -CO-
- CH2- M al kyl m@%@%@m @ano 6'8@‘52-&%&&%@-, e is 1, 2 or 3;

CH (NH2) - CH3
And another preferred embodiment is wherein
R® represents
hydrogen, alkyl, alkoxy, hydroxyalkyl, halogen, haloalkyl, CN, cyanoalkyl, nitro,

nitroalkyl;

Phenyl optionally substituted one or more times with substituents selected from the

group consisting of alkyl, cycloalkyl, alkoxy;

HET;



Cyanoal kyi is al kyl as defined above substituted with CN; Nitro is -NO2;

~ |~ APf' 2C09 37 Nitroal kyl is alkyl as defined above subsituted with
nitro as defined above; Thio is SH or S-al kyl, wherein al kyl d)a as n&gfi ned
above; Al kylthio is al kyl as above substituted with a thio gr B his
as defined above. Acyl is (CCO-R or 2&=S)-R wherein R is alkyl; phenyl

whi ch may be substituted one or nore tines with substituents selected from
the group consisting of hal ogen, CF3, NO2, am' no al kyl , al koxy, phenyl and

SO02NR R' wher i ng eaeh BN entl hydrogen, or gl kyl or

wherein R anng ?'Qggt hg%o?g éédqié’ N C%‘g 4‘0@\”& 8y or Ris

benzyl; or NRm:=NOR* \GTRRE: nc;B2 R1%m8%[ﬁ‘ each |ndependently are hydrogen or

al kyl or wherein R~~~ and R ~ together is {CH2)P wherein P is 2, 3) 4, 5 or
o)

6. Acyianino i s acylandR’ imependerdy yepresents hydiooaedalihowmsloatsiphieaylar omat i ¢
carbocycl es such ag ﬂheé% or bi phenyl and fused carbocycl es such as
naphtyl; HET is an 5 to 6 nmenbered cyclic heteroaryl and includes for
exanpl e, oxazol - 2R/} and)Baleﬂanﬂdenwmesﬁﬂwhydrog@xaﬂm @c}palkyl benzyl, aryl,

i soxazol -4-yl, is 0 ol

 sothi azol -3-y1) Lot Homda! @mé? v ife Sl gtegtga’%ciﬁﬂg%a | gy ios 7

1, 2, 4- oxadi azol - 5-+helerodyclc 8- 8 ackindrodd Bmglstrudtufe @btrrohaladsslaismu{éd with

1, 2, 5- oxadi azol - 3- adi az - 4- 1,2 5t hiadi azo| -

T 5 Chiad: asol - FAisaeh: A AkBEH AR NPt Ayt s BT phenyl benzy.
1-pyrrolyl) 2pyrr &Qtalka; 9Pp-ap) ﬁoz Berizyl; aingloptidndiyraankier Xcl’kb ey l9)fused to
3-thienyl, 2-pyri dyI 3 pyridyl, 4-pyridyl, 2pyrimdinyl, pyri m di nyl,
5-pyrimdinyl, 3- @/r"} Wazi nyl, 4-pyridazinyl, 2-pyrazinyl, 1-pyrazolyl,

3pyrazola es@ﬂ@ll%p@ér@é&énﬁbod%&n@dﬁ|a1 cdn%du@wla)f@'f erM@PA‘IYAs aWerM{éfém
pyrrolidyl, i mdazo oxadi azo i enyl, isooxazo

pyrimidyl, py mS@nY%$©az\6rfzﬂresq§¥€p@@n§|th9)émi@némeé@pneée@tﬁ@aﬁwgiegpn@r%
i nventi Qg REEnRYS:i dyl, pyrimdyl, triazole, furyl, thienyl, oxadiazolyl,
i m dazol yrf A car bocycl ic 7- to 12- menbered ri ng structure includes nono-
bi - and R'ri cyepiesenisicyelpalkisa cRibobrelicdd teiboniembetad ung ameterocydicifetdBr ed

ring structur ~ (I 1Y P (; 200 38 ~~W~% ~~YJ ~~C~~ p ~~I> a
heterocycl iC rgém?él'%g rr?T@t‘rbered ring structure includes a partly or

conpl et eRy saeprestrtd !-het erocyclic nngstructure such as aziridine,

pyrrol i disne, Rl |perltdl pi perazi ne, honopi peridi ne, honopi perazi ne,
azacycl ooct an(gp epeRs azacycl ooct ane, 1, 4di azacycl ooctane, tetrahydrofuran,
t et r ahy k%t hi repheesets hyarqyenl alkgl, ortralogehydr opyri di ne, and conpounds such as

HH> NNN Grépr(ggler\/t;M

cyanoalkyl, nitroalkyl, haloalkyl,

-(alky)m=SO-R"" ; (alkyl)m-SO2-R""; (alkyl)n-SO-NR'R™ | ~(alkyl)nCONRR'®, -(alkyhm-

CR'=NOR", -(alky!)n-CO-R"; (alkyl)nCO2-R", wherein
misoor1;
R’ and R” independently represents hydrogen, alkyl, cycloalkyl, phenyl,
benzyl; and
R'" and R' independently represents hydrogen, alkyl, cycloalkyl, benzyl, aryl,
or R and R' together with the nitrogen to which they are attached forms a
heterocyclic 3- to 8 membered ring structure optionally substituted with alkyl,
SOz-alkyl, SOz-aryl, SO2-benzyl; and optionally the heterocyclic ring is fused to

an aryl; or

HET;

or



The preferred enbodi nents are 5- to 6-nmenbered rings containing at |east
one nitrogen such as pyrrolidine) piperidine, piperazine, norpholine,
tetrahydropyridine. The described 4- to 7-nmenbered rings fuged to the ring
structure of fornula |, forned between the substituents R2 3 M %P R3 and
R4 or RS and R6 or R6 and R or R ambRa are carbocyclic rlngs optionally
contai ning a heteroatomand optionally containing a carbonyl group.
Preferrgd ripgswar emﬁnﬁaadoeenem/ﬁﬁeﬁ fsaﬁéoaeyd ¥ %érht%}%d nﬁgeaomgciﬁe bRe ged
bet ween the substituents are 5- or 6-nenb

cont ai ni ng Ohe(t&l@WlBS@:@rUineSOZ gr oups and opt| onal |y containg nitrogen.

wher ai nn 1 s O GRIBO ST Pk 2 BPE i Srign, Gnfleyrh i S ™

wherei n n i s(@HLHn- BherelBO iCHZ) 7 -SWECHEL)N- wheenﬂnmzars w@%mrﬁmms

-CO CH:CH- O N r S 0 CH2 n n
is 1 or %&goésg@'&H ktﬁ]meg %ogﬁddg 'T]:O ({9% Iy N%F‘e@%\ ! 8\,\? (a
unsof vat ed aBth\(esz na/sheran&dls\nacbrezj -Cox nBHm -Oh; @haﬂgﬁ@uv\rhe@ld ¥ isat,cept ®bl e -
sol vent s, such as vvate et hanol and t \‘PZ é ral, the solvated
f orms a%e coﬁﬁr%akﬂubvag@ntcy%oql Rike Wa H’%ﬁiﬁ s for the purposes of
this inventi qaikyl),-EBR"SYLKYIF,- 5@9@? 5(alkynm sbzﬂr\fn‘fn‘BZ((bmy ~GORREFEM. eemlyl
conpounds of the present inven (+) ? fornms as

as in raceni EXHRE" ﬂ‘é")néé@r%t e@'kd\‘)m@@e@e,“@@ﬁ%'ﬂs and the i ndi vi duaI

i soners thensel veg, grceo,wthl n the scope of the present invention. Racemic
forms can be resolved into the optical antipodes by known nethods and

techni ques. One wdy afd Reipdeaendgtly fieprasers dydiogeni akdatyckoalkyl ppenge of an
optically active agj l:?r[bd | i berating the optically active am ne conpound
by treatnment with a ase. Another nethod for resolving racemates into the

optical antipodesH sarmtaﬁédndmﬁmdehﬁprmegﬁnamhsydrognerarallqptdydaalkacbeml regylr i X.

Racem ¢ conpounds ise n.thus resol to their
optical antipodes, 09@ Q’?dﬁ ?Orggy‘{er r@% ;}Sdggplt? i‘ﬁhqﬁe%f‘"edaty%gef‘ orms a
(tartrates, mandelhatescyctie 3canphenstidrphdngsegctaa értiohalty statiuke WTHﬂeIkyI
chem cal conpound res i hven ) e resol.ved hy
formation of di astsstcg?eﬂkﬂ'r‘?’ ge% RENZYE é‘@gl "ﬁgeﬂwfﬁege}%‘?ﬁ% R iFs Hf‘ﬁﬂej@ of
the present inventdnatyibi h an opt| cally active activated carboxylic acid
such as that derived ¥rom{+) or (-) phenylalanine, (+) or (-)

phenyl gl ycine, {+) or {-) canphanic acid or by the formation of

di ast er eoner igggar bamat es by reaction of the chem cal conpound of the

present invention with an optically active chloroformate or the IiKke.
Addi t i ondPeqidEtResiments ohtheriagentionage threfolipringaall refesing to fafmeulr haw@bpye-t he

art. Suchy fhbodadent gﬁhg%%ﬁgﬁﬁ@@é@{ﬂ bed by Jaques J, Collet AL & Wlen S

in "Enantionmers. Racemates Resol uti ons”, John W ey and Sons, New York
(1981 ). R°Mor deniesentsone of the cheni cal corrpounds of the invention bei ng

oxi mes, may t [ [ m

dependi ng on rpﬁﬁog?rﬁr g‘?]dée&neﬁrm\o dffc R{lp %tys’%glto p%[}gnrﬁgtﬁngl; %ﬁ] pﬁ‘ﬁ)é’[ %ﬁ’

bond. A chem'enlacbxycoummmuiweoﬁomblomanreeadamantamenbénml pagnyihus be the syn- or
t he anti-forrgr(z- and E-form, or it may be a m xture hereof. A conpound of
the invention’includes endo- and exo-fornms and tautoners where possible.
Phar macerit i catogeumgpesintRosrRAmdaspetier aith tieatomestotwrich iegurslatacheddbrms a

phar maceutic osi tions conprising a therapeutically effective anount
of the cheni E{H%‘;S% 4 HRGof the invention and

Another embodiment of the invention is wherein

R* represents
hydrogen, methyl, ethyl; or R* together with R® and together with the atoms to which
they are attached, forms a 5-membered ring;

And another embodiment of the invention is wherein

R>  represents

hydrogen, chioro, bromo, methyl, phenyl, -SO,NH;;



~, V~~nr- ~r zoos 40 the use of conpounds of the invention for the
manufacture of a nedi canent for the treatnent of specific diseases or
di sorders; Wile a chem cal conpound of the invention for useurﬂtjrg ?&r apy
may be administered in the formof the raw chenical corrpound{ T
preferred to introduce the active ing#édient, optionally in the formof a
physi ol ogically acceptable salt) in a phar rraceuti cal conposition together
Wi t h ondndranobice embipdiviaant 8f thexiovgpitientiswheenii ers, buffers, diluents,
andl or gher cust onary pharnaceutical auxiliaries. In a preferred
enbodi FResHIRNt i on provi des pharmaceutical conpositions conprising
the chem cal hQ@r@’QéWnQ @éthbh@nenyrempyﬂ@yr BpyAdPNABIIRE Ethe@l tioRcsrapbabl e
salt or derivative thereof, ether with one or nore pharnaceutically
accept abné aé‘QFr\eiréF'@OF!ﬁfeerret%the‘ Kentiopde MOREM y, ot her ther apeuti ¢ andl or
prophyl agtic (ifyge&fié ents. The carri er s) nmust be "acceptable" in the sense

of being conpatible with the other %dr ents of the fornul ati on and not
harnful to thedreganpriato, tbf@'ﬂ@d’ﬂethpha ceyethyhlaceyhp@sidCai O CONEL,

i nvention mtc?%rh;gg@%ém bn@rﬂjl f\l;)efceﬂf]ﬁ’nm bﬁ’&t s nr%PN&rﬂ}laé -metbx her&?'ﬁ' cal

(i ncl udi ng buc? trans , vag or pare
(i ncl udi ng cmmfmcDemusthyls&bmﬂncaweberwl 3, n-tdrraems)smn&nyl amyNk nt r avenous

by’ nhal at 1 onBr7 Ray Sy, ARt B RESERY: SVl Rl 2ol

t oget her w t I3-pyricion2grytimdoha| 2- anlyluﬁam*_t/t) 2e1areny1e2 (Nemetélylh -Umdtazolvtasr tlidpadyl, e
Pher cof . SucIPBYHARAerbae e+ & #?#W%Stlttﬁeﬁaﬂﬂ?rﬁt P e
capsul es, powtsoHNshdIgl-Eek,- fsQﬁmoylaNCN Hrnmmdsurfarnrbypar Nldiélﬂhﬁlfsul@eirh'@ﬁus or
non- aqueous squtrons suspensi o and capsules filled

S, 1 TS,
with the san®heayiNmsthyissifamey, sqrﬁ\@tasrt‘@rllfeeortors%t&tatocmtnfrﬁrgswhaterrbn
and sterile ijpj BelcrllyBlicRhdY érerssré‘c@éd rraarnrﬁ@ groelp dt'fb?pengh't(éh W?@fdﬂ%c‘?lﬁfs gal

conposi tions and unit dosage forms thereof may conprise conventr onal

i ngredi ents |tﬁtretwﬁimyrrri@ﬁatetr@hw@ﬂtlrneme NemeryaripeieeiReuy-satienimetial- acti ve
conpounds Orept?ﬁérgﬁhglrﬁﬁ .such unit dosage fornms may contain any
suitable effective am)u 'the active ingredient commensurate with the

i ntended daily dosage range to be enployed. The chenical conmpound of the
present 0 ered in a wde variety of oral and
parenter'Aarav o%tsﬂbaer ”?Daorb 'nga}gwrl% Bbe obvious to those skilled in the art

t hat theR¥ ol Irewesgntréosage forns may conprise, as the active conponent,
either a chemnical of the. i ntion or a ceticl ,

accept abl e sdMaren a%ﬁ%ﬂw %\ﬂr(ﬁ”t?fh%%h?% _xy %"VE%%Vé\diyhg
phar maceut i cahem@rmosr tions from a chem cal corrpound of the present
inventio ﬂ eutr cag g acce table carrjers can e|t r sol bd or

l'i quid. etct? eprred.pr_n Qdi rf %B?VHP%LH’EJ&JPB'E%SSH@ dpiitda hanaarye
tablets, pil |\$her@ﬁh@$$§ 80, aﬁ@@rhetsrsanesmermskérnmeerspra@ﬁltsch angesaolahe granul es.

A solid carrier c be one or nore substances whi may al so act as

di l uents, fl a¥sLRi rﬂgr%@@tﬁevdrea%er CHzers, |ubri cant s, suspendi ng agents,
bi nders, presgryat joffSsent P Fdnedl/S G AStbBHRRE SnorBEraR éﬁ’é'“g
material. In pow@eref tene carrie |géa fﬁtel y d?‘vﬂ%le%orsorlnrade ich1sin a

m xture with phenyhietxy; di vi ded active conponent. In tablets, the active
componen 4 i.er having the necessary brndrng capacity
in suita Ideﬁg)mcg?é%%tnﬂo&sh %%%1 (g'gérrp%ct ed in the shape and size desired. The
powder s amtR aatplraemtﬁpmeﬁegabIQI-Iecpherarl,rsuﬂfammylf chlermbraren, t 0 about seventy

ragnesi utdFe Tt iBe 3o, StheBereRl LBl oL ROBRRARARCERE T,

t r agacanpyridytyet hyI cel | ul ose, sodium car boxyrret hyl cel I ul ose, a | ow nelting
wax, cocoa R?ltter nd the like. The term "preparation” is intended to
incl ude BR@ sion of the active conpound with encapsul ating nateri al

as carrier prayddhag cardranﬁuh»e nfétWﬂltchydrB@e&i%ﬂlab%tﬁa(m%)@QNrOW CONB,, CO.-
wi thout carriers, is surrounded a carrier, which is thus in associ ation

with it. Sim PEWLgyanoahepy, %ﬁﬁar%ﬁ'éﬁw@ehawﬂ 2Rérpeeny!, ﬂ‘&tﬁt@t@/}) POVt s
capsul es, pil ki okRAfIB)D-maibxLOTENYESs- e tRExypReRyIasNSQl 1 d forns sui tabl e
for oral administration. For preparing suppositories, a | ow nel ting wax,
such as a mxture of fatty acid glyceride or cocoa butter, is first nelted
and the active conponent is dispersed honogeneously therein, as by
stirring. The nolten honbgenous m xture i s then poured into conveni ent
sized moul ds, allowed to cool, and thereby to solidify. Conpositions
suitabl e for vaginal administration may be presented as pessaries, tanpons,
creans, gels, pastes foans or sprays contarnrng |n addrtron to the active

- .



Li quid preparations include solutions, suspensions, and emul sions, for
exanpl e, water or water-propylene glycol solutions. For exanple, parenteral
injection liquid preparations can be fornul ated as sol uti olili' '&qgﬁeous

pol yet hyl ene gl ycol solution. The chem cal conmpound accordi gk'to" e
present invention may thus be formul @ed for parenteral adm nistration
(e.g. by injection, for exanple bolus injection or continuous infusion) and
may be Presed%Sﬁmy|s®JfHﬂﬂb§/|FH_ . 4-0R1B dpRe AP2ALIERpnBRR 8-l dB %y shenl Nagsriagimal |
volume infusion or in nulti-dose containers with an added presérvative. The
conposi t i ons3-pidvl Ekieyristidy, 2-dints 3ddrvk @shienyl. aribymebybiimisiazolyb-teaaaldi ons in
oily or aqu viehl cleg, = BYn G o0 } ) IC S
suspendi ng, %ﬁég%‘i ﬁﬂ???n%’%a‘?]gﬁ%?ﬂ?r%g%?é?‘hgo‘a%@%b?éweﬁg@lé ﬁw F&to%’e active
i ngredi ent r2Q-(d, phemdeder, suampylo bt Nidmeethisgulfansoyl N N-dietglsulf@0ew, M2
aseptic isolationof sterijl id or by | hilization fram solution, for
o Sut T PP gheh e laiopR N égﬁcéheg%gs.“}/fg'{?‘@'r ool s Whg el ,

bef ore use. tAghetuscywiit ihgoae sisdebiremftos gesual of whesricihie, berrdliicepan exls By

SRR X SRR RN LA TR O

suspensi ons spérbaiBkembeiholh&l use can be nmade by dispersing the finely

di vi ded_gactive conmponent in water with viscous material) such as natural or
synt het R cregR$gNtsra_iNKls NYEROKYHERY) Run@isexyrasayutineathooselrey nsPyediul ose, or
ot her wabiholpown suspending agents. Al so included are solid form
preparations which are intended to be converted, shortly before use, to
liquid form preparations for oral adm nistration. Such liquid forms include
sl Ut T Ofttun SRRSO Bt o GEULRHEAES! I ARRGHPN RPALANhORRT Yo ARs PaL: 11
addition to t active conponent, colorants, avours, stabilrsers,

buf f er sabcvetwiereinad issH{de arxt YinaN anadbe brokes lindirgpessraaagioubls moeher s,

sol ubi | j zj RY n e ] hkg, jscal Al tiQn

cpi dor ri'E) AEiBRERN oRTEr ERSot 4" BoslRh iR SR BOGTHELRH B RS hhfen

f or mul aretiR§R°@indt Rfemes)l hydesyss; or | otions) or as a transdernal patch.

O ntnent s, ghd creans for exanple, be fornulated with an aqueous or
oily bad¥ a/l ’(Skpyfjﬁ%ge %@9‘?”& sui tabl e thi ckening and/or gelling agents.
Lot i onsammiR’ keN-fasthpb@taathywyiN, N-dnetglsatatonl Nadvkhbrgeu@prebywi | | in general
al so contajn one or nore enul sifyjng agents, stabilising agents, dispersing
agents, t%ﬁ@%ﬁ@'@"é@@rﬂyg,Sq2ﬂ"bl§é\fﬁ‘ ®'agents, or col ouring agents.

Conposi AhORsr S¢Hclcrll DrdiBired @RIDGAIM M BF heShvaHtoAs A BofpBurmibitolRak uds

| ozenges conprising the active agent in a flavoured base, usually sucrose
and acagbeveorhareigaisdpe® angasisiN.i@ér ebkphiisi ng the active ingredient in an
inert base, é’é@htéﬁy%géﬁ'iéhdand gl ycerine or sucrose and acaci a; and

nout hwashes conprisin t'he active ingredient in a suitable liquid carrier.
Sol ut i ofsrepresaNspYdPoeR Grle Chpplycotiew!r rasbospens, rheayhatiyl, agdvi ty by

convent xo , N A rRp I I he
composi It bake s fyarben R ARIE M elaRolt ARRRIoncRUBTERFuf ot Blopv il .,
case of salfahyhppephadmnogyifenylesulfambygl, mmyndendchi eved by the patient

adm ni sterin n ropriate, predeterm ned volune of the solution or
suspens?:{oﬁ?prg%ea}}t%gy@gggnS?E’?n%cgraﬁg, this may be .achi eved for exanple by
means oR’‘aRTaiceER? alf rextresdns hpgrogem;ay punp. Adninistration to the respiratory
tract | so be.achi eved by nmeans of ,an aerpsal fornulation in ich the
hottve TgMeRpaRoA Rsblsed e 2t SE PP ut s eiomonngs Ol iophy 122 '
200 43 spbiahrerdin oprblarhtsoahamsyas Shhed of | uor ocarbon (CFC) for exanpl e
di chl orqdi f | uor onet hane, trichl orof | uor onet hane, or

di chl or 6t EERTERENID FHEPMAYECT RAPBPRNEI W de, or other suitable gas. The

aer osol HYRYpeOEMERLERIEY orbidinGai n a surfactant such as lecithin. The
dose of drug may be controlled by provision of a netered val ve.

Al t er nafl vepresete beane pesiliggp@diangt s nay be provided in the formof a dry
powder, goipiexanpl gs i the conpound in a suitable powder base
such as F{?’ath b%e, slsaragﬁé,)&gtgér}t?kéﬁgg?’vatives such as hydroxypropyl net hyl

cel lul ose and pol yvi nyl pyrrolidone (PVP). Conveniently the powder carrier
will forma gel in the nasal cavity. The powder conposition nay be
presented in unit dose formfor exanple in capsules or cartridges of, e.g.,
gelatin, or blister packs fromwhich the powler may be adm ni stered by
means of an inhaler. In conpositions intended for adm nistration to the
respiratory tract) including intranasal conpositions, the conmpound wl |
generally have a snmall particle size for exanple of the order of 5 mcrons
or less. Such a particle size may be obtained by nmeans known in the art,
for exanple by m cronization. Wen desired, conpositions adapted to give

o, o Y o,



The pharnaceutical preparations are preferably in unit dosage forms. In
such form the preparation is subdivided into unit doses contai ni ng
appropriate quantities of the active conmponent. The unit dos, fzafjorpm can be
a packaged preparation, the package containing discrete quant| I es of
preparation, such as packaged tabl et 89 capsul es, and powders in vials or
anpoul es. AI so, the unit dosage formcan be a capsul e, tablet, cachet) or

| 0zengenotiselespedallyi firefearedentidutmantpat dipe lrazemlmurstzea:ormbomm od)fortrh&sbaé. n

f Ta 5 | f i i of
P N e aRaUS Whara ke Ep 2Pl ReANY, romtadhe N alanS bk Mo B Shapnttndie ©"

conposig’i gﬁgndﬁlﬁ@n%ﬁ@s@‘immo@bﬁf ed nmust of course be car efully adjusted to
t he age i ght and condition of the individual being treated, as well as

t he rOLﬁ éewsaﬁtﬁlcﬁﬂ@f‘?’é‘ﬂslrB?ltth%Sé"é{@@gPBrﬁ‘i‘%nd regi men, and the result

desir ey rérﬁr%s@ﬁt%'r\)/ﬂ dIﬁgfr@@uﬁ&%oﬂabétrﬁﬁy@f@ﬁymyﬁsQl'fcﬁﬂtl iorgge or several doses
per day. A satisfactory result can, in certain instances, be obtained at a
dosage aad Hid@p@§80181br9@pwghvdn¢geand 1 ugl kg p.o. The upper linmit of the

dosage

e e e i R %ﬁﬁe%*?@f"%gﬁlﬁ e o forn B Pl day
i.v., a’mdvé mineraib XUs SOy ist-diHGibet and®’ nepreegrdap-metbylbut-2-yk phlerylfar 2J3
44 Met hod present invention are AVPA
recept ocrydgﬁlg%[ aa%t)[_?gggr gs?ﬁ’ere g?&jﬁ%_géﬁ,ﬂ?f or the treatnent of a range of
di sor deTte ovostlipsfases engspiimentvel the MVieR¥orr ece ploatporndsi|ait forraulaAs agnabove
enbodi nent of the_inventi 02 tEQ?I di sease are responsive to positive

modul atW5HelBihe AEMRREAS YE LS B°W¥e conpounds may be used in the

treat rrq:cyd@h@,awatdx@m)zQr@feyrlaaydrathaﬁnlngw ation of a disease, disorder or
condition of the central nervous sgstem as for exanple: neurodegenerative

di sor de¥ ENeRddnA- Hé ot 1SHaRy P A PeEIRE i on, menory and | earni ng di sorders,

attent I@Meqf\yfp_@rﬂgihyd,Joep.{gJBbﬁﬂ))@QﬁJ‘e[mgpéy di sorders resul ti ng from agei ng,
trauma, stroke, zhei mer' s di sease) depression, schizophreni a,

menory 3 85@')3/'7&‘{)9”1&65@611%1%”2@%“%4 -9Bfenti a, |earning deficit, cognition
deficitg Pﬁcgfflﬁfi ZQﬁkEﬁcérﬂ 911 @§3ﬁct|395h§drg'1Sé’ﬁ%rnzol§%ﬁaazlmedyslfdf5‘>8&é .on,

intellec nt disorders 1 zophreni a epressi on or autism
attenti @ﬁhdesﬂﬂc? 6)4 -tetrabydip <o, ddengethigidinzinge! i elioNide; ng f r om neur ot oxi ¢

I
cor obr ol 252 AG0a N ibbao SHIPBALE LD ERF MNP SBR0E, 2 03T ), “hne
especi a-BEyhyk-2tm&0yirs, iiditgdass aaltaeriszaanieMmr&tered once or twi ce a day,

dependept, as, usyal _upon th e r at for

S i SPERNRE-eHER ke B S octrr Sy PR At e el | L iR o,
t he SUbBQE/b]Oh@XyQJGV(QCbWIGQI i1tne3 hqdwawy@r@htz mfoehitﬂh@uialzmau Jfaddeed, and
further th refer ence a exXper] ence of epgﬁ sician or veterinarian in

char ge. 'ICVﬁ‘O AP (Crmtricy ér%@ GrigBRRAro ﬁ‘lk? iagigzinerh bt e of
adm ni sgIcRiiopBxylF-Q- hy@a@@tmtpz 3l 4-tetahgdvol £2,a- w&.lzbthhamw PYt@osbe;

administration. The invention then conprises the follow ng al one or in

conbi naBiCoiioherd-Tnaeetdfl &3 dotepatiyliods2. 4thepeotinsiazing- 1 AddieMdesase to be
treated C}c[o‘ﬁ%? nﬁpvﬁ’ycfr )Arﬁﬁ"lo% 1f£§%b95hyrﬂ?9bk' @E'b%ﬂz?tma%leﬁﬁ% -PH-doxide;

conpoun abo or t manu ture of medi ¢dment for the treatment of
di sease3#pictoheayle’-cabpongi 48, &%t%ﬁéymmpmadmm AtlrdexidThe use as
above N tic
orone o ke AR TRE Yo Ak R 00 nei e g EUSA

schi zopammlmmexﬂgpcmrbawtmhym1 2 4- benzoth+adramee-+ 14&GolbHahei mer' s

demont 1 EOOP LR o aRTric-ob2 B CBR &ar By P FasRe B dpi 1 epsy,

Al zhei nefoxiiefli sease, neurotoxic agents, aging, neurodegenerative disorder,

al cohol int XI cati subst anc 3 us cardiac b SS sur or .cere raI

scheni 2OXTIeON 1A P BIRRHMENY Y are- - S R ' AapRep thadiazine, 17EiHice
3-Cyclohexyl-7-(2'-nitrophenyl)-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide;
3-Cyclohexyl-7-(2'-methoxyphenyl)-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide;




L-glutamate (G.U) is the major excitatory neurotransmtter in the manmalian
central nervous system From el ectrophysiol ogical- and bi ndi ng studi es,
there appear to be at least three subtypes of G.U receptors,qtent@t; mgel y
named N-methyl-D-aspartate (NVDA)-, quisqual ateand kainate receptors. GU
receptor subtypes sensitive to qui squaﬁate and kainate as a group are often
referred to as non-NMDA receptors. Receptor binding studies using the

| abel | ed-QEMHexYS7-BHHASYRAXy Z=tamidom3tHyyheaxly-1 2, 8@ttbyhhydrd-3 @&z ol epr opi oni ¢
aci d) for (gw sq uaI ate receptors) and 3H kainate (for kainate receptors)
have sh@ﬁﬁz pegdigziogtl, i st sel ectivities and regional distribution.
AVPA hag @ggp%h pmtf4ﬂam$éiM§mhea(ﬁfﬁ%3@4&%%99‘1 e bér%ttﬁ&dilg%é\'iei -8RRRIeS!

at thetraltlo al 'y named UIS(1 ateé receptors. Activation of quisqual ate
r ecept oBsCYoNRNPA {35-(Hgbdipneihgen imqv‘)naenylm Riud-saterhyareet Rldakenze, @CH@Z‘ﬂ%r
depol ar |1z1a&f09|tae The non- NVDA receptors have recently been reclassified to

i ncl ude the-gursqual ate activated netabotropic receptor type, linked to the
i nosit 0I3 Cydigexyphé2 ehtomdpieirgyil, @Bydc‘etrahysdrneit,abd:lanzo‘haﬁM%A:edh&sdmmde 3-

teract. with t t abol I opi i | but th { '

ol squaclonbeu e SREh R fa Lk Ry Bk R gt e B RgRe s P ©
been cl @L@ﬁﬂoﬁeﬁdyt Yi(aﬂﬁjdfkﬁeﬂnerﬁﬁi)ciﬁﬂﬂ L}Ltemalmadrma'éI ent bé‘rlgdtmam@ﬁtﬁé-ﬁ |1\>x(@ﬁmé= BINDA
escril pe ave een

receptor_antagoni be

Fepor't e REROTUbT S IPH RS SE AT S AP AN BEBRBE ol SIS Bopi <
receptor .73k h2 84364 v X A8kR)digialdzien 1 aksidd, ng the

i onot rop:)al %%E?ég(ghgﬁatpgwﬁk/gﬂ ?ecé@{f}grrs Tl SSUEtPREP,%\IIgA'IJI ON Prdepar ations

are per fofrdehary!- UlaCPYu'm'@%‘ 6t2k%ﬂ\ﬂﬁ?t§%hydﬂﬁi1@a‘i -egnzatiipdipzing-lebeiokides r om nal e
W star r@@?cl& T?QQ’ fg)yi '-152@04{%@%5!%(11 éqtbélz$911&ﬁ&lh@1 404i8kigdr i s- HA (30

pH 7.4 Sl an U tra-Turrax hormgenl zes. The
suspenS|90ﬁyq3|Qh@é’hf’1(Bffug®d1 a3, Qtptr@b@drp pefovenesthindiazimet 1tindioydel et is washed

three tIQTBI R oD LRIl 59T 514 aetab.1274 Q000 ofeOloells dhlge The_vashed

pellet i's I'ncubated or a water bath
(370) f @-Cg€lonexyl- Vcﬁwmt’nwaféﬁﬂto@endungE adatetrtbydiod 2, Adenzethtadiazinged1f or 10
mn at d7 Q00 x g. The pellet is then honogenized in buffer and centrifuged
at for i 'n at 27,000 x g. The final pellet is resuspended in 30 m

buf f er amciyabﬁe)m-ega’rzw qmzbszrfw)@m;s ta-ﬂiira&tydn'oed2aﬁ-ber&6€ﬁlad‘?§ﬁﬁéﬁ :ghtﬁoﬂ’ﬁ?’or ang
preparation is centri ed at at. 27 X or 1
T The> BUPPBRL- AR i Se RO 20 e St SO P, OIS BRI 35 m
CadCl 2 pd-b,?dé]- using an U tra- Turrax honogeni zes and centrl fuged for 10 mn
at 27,000 x g. The final pellet is resuspended in ri s-HCl containing
2.5 mM c%r@ygloaﬁwli’dé meﬂwgdju? AoPradiazql-fad)- MZC’p‘éwtet@Wf"%‘r ?gﬁ brnzothiadigane-and
used fory QMM assays. Aliquots of 0.5(0.2) m are added to 25(20) pl of
test sol utlon and 25(20) ul of 3H AWPA (5 nM final concentration)) m xed
and i ncubélye@hpuyl-73acatamidatl,2.8.4- ll%’ﬁhrsfﬂf@c‘i 2#63%\?1@@!&%321'@ M,étcéwmfhed usi ng

L- gl ut ang 7N t t |

sanpl es a 0(0?})8{(9% n%hf}ASPFH)c!’ﬁ ﬁgl% %;\')ag @fo ﬁ%’ﬁet%% I rec ﬁ%ﬁ‘tﬁdﬁ%at nman

G-/ C ¢l a3£ybiolheeyﬁ7i rhltreﬂsz Brﬂdretralsymd:oﬂcﬁmmuzoﬂnwmmmd ¥- dmsdﬂad with 5 m of

ice-cold ffer. It lass, fi ilter

using a %’t@tc[o%ﬁx@y] ?S\Vﬁg@ﬁel’ ' gﬁ'\%ﬁ({ ér ggr%%n\?/\%g{?ggiz\%%f hf‘ f%ﬁdelf ce-cold

buffer. iﬂﬂBjcme 2B 4r@&ab@b#&qﬁu&amﬁnblselfdindnmee,s is determ ned by

convent i | 1iquid intillati ountl Speci fi.c bi ndj is total

b ndt ng. OYROnRa- SRR b R R s ShEothiati&zine 11 e,
3-Cyclohexyl-7-sulfamoyl-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide;
3-Methyl-7-dimethylsulfamoyl-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide;
2-Cyclohexyl-1,2,3,4-tetrahydro-6-quinazoline N,N-dimethylsulfonamide;
3-Cyclohexyl-7-dimethylaminosulfonyl-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide;
3-Cyclohexyl-7-(N,Ndiethylamino)sulfonyl-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-
dioxide;

3-Cyclohexyl-7-pyrrolidinosulfonyl-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide;



The test value will be given as the | C50 (the concentration (NM of the
test substance which inhibits the specific binding of 3H AVPA by 50% Test
rese~lts The conpound nunbers refer to the table below Co %Uﬂd{l,(%ﬁ@

(p. M 1322.01445. 01539. 0443. 5475. 3 ~ n ~rj~ zoos 47 484, 44

7.0~726.0583. 4618. 5626. 0636. 0113i 3. 018433. 01157.0 Potenti ation of AMPA

I nduced f3HI GABA rel ease fromcultured cortical neurons Neurons which

expr ess 3-iieept- Wpaaefndrnoemmrtyau @9, 4amrm/da@l1 (254-@@ﬂ2d!ﬁ|ad@§m|ea1r i Zeskidyy such
conpounds_and t hi s ultimately | ead t %é) a reI ease of

transm tx&yc %FUBBY'JnE'BgT' 'B%Lﬁﬁéylnba%ﬁéem@ﬂpﬁou} ed-brireb YIRS InkdoKidgm

16- day- o). dopRIp§IEr- sfﬁéhmog@fdngm @r@maraﬂyﬂrcGi\IéAebgrhzbtmasﬁa%@ﬁeﬁamlde types
of excitatory am no acid recéeptors. Thi$ neans ey can be stimul ated

by hi gh Joefoa¥!si-RiRe(IG8osic N 1,818 H@raéwérecé@dwereﬁwm@dlaanaﬁ NVPRIdER0 NM) ,
AMPA (5 t syt BA.
AR R o L R B i S S e S e S A
t he rel aSgcloferdy/Ipparidinosrliongl- hé@n@tﬁiraﬁfﬁwob‘#dswzamIMIsmn@ﬂe1 -flioxiclei onal

nodel (Y ' i CEPLOI ., .
e ot SRRy S RBLASELS 25 S R AT AR B ER Bl
corticess- lfcyd]S[—ZJ;Bﬂdapt—@feh ANRI7 - mpescenmdﬁbmda 2,6861-happdrd- 1,2 4behzsthadiazine-
cubes and the | ssue is dissociated by mld trypsinization (0.1 % (wtlvol)

trypsi n mn). Subsequently the cell suspension {3 mll/m) is

i nocul at&:@yclah@ypwl(y -4.3l gstetiehgdrapigdridiRoymidia-n |2, 3lh sbeshyodo-rid 4l sh)
containing a sli glhtl I"g)dlfl ed DVEM (24.5 nM KCI) suppl enent ed with
p- ami nolRENZeRIadig4nesiy -AiP¥<ER i n (100 mUIL) and 10% (vol /vol ) horse serum

Cel I's ar®cyclohexyl-7-(N- methyl N-phenylamino)sulfonyl-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-
1,1-dioxide;
3-Cyclohexyl-7-(1'-(1',2',3',4'-tetrahydroquinoliny!)}sulfonyl-1,2,3,4-tetrahydro-1,2,4-
benzothiadiazine-1,1-dioxide;
3-Cyclohexyl-7-(4'-methylpiperazino)suifonyl-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-
dioxide;
3-Cyclohexyl-7-(4’-methylsulfonylpiperazino)sulfonyl-1,2,3,4-tetrahydro-1,2,4-
benzothiadiazine-1,1-dioxide;
3-Cyclohexyl-7-morpholinosulfonyl-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide;
3-Bicyclo[2.2.1]hept-5’-en-2'-yl-7-bromo-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-
dioxide;
2-Methyl-4-ox0-3,4-dihydro-6-quinazoline-N, N-dimethylsulfonamide;
2-Trifluoromethyl-4-oxo-3,4-dihydro-6-quinazoline sulfonamide;
2-Trifluoromethyl-4-oxo-3,4-dihydro-6-quinazoline N,N-dimethylsulfonamide;
2-Trifluoromethyl-4-oxo0-3,4-dihydro-8-quinazoline-1',2',3’,6'-tetrahydropiperidinosulfonamide;
2-Trifluoromethyl-4-oxo-3,4-dihydro-6-quinazoline N-cyclohexylsulfonamide;
2-Trifluoromethyl-4-ox0-3,4-dihydro-6-quinazoline morpholinosulfonamide;
2-Cyclohexyl-4-0x0-3,4-dihydro-6-quinazoline-N,N-dimethylsulfonamide;
3-Methyl-7-sulfamoyl-1,2-dihydro-1,2,4-benzothiadiazine-1,1-dioxide;
3-Methyl-7-dimethylsulfamoyl-1,2-dihydro-1,2,4-benzothiadiazine-1,1-dioxide;
3-Methyl-7-(1',2',3',6'-tetrahydropiperidino)sulfonyl-1,2-dihydro-1,2,4-benzothiadiazine-1,1-
dioxide;

3-Methyl-7-cyclohexyisulfamoyl-1,2-dihydro-1,2,4-benzothiadiazine-1,1-dioxide;



maintained in culture for 5-7 days with the addition of the antimtotic
agent cytosine ~~ ~~~ ~~0~ 48 arbinoside (5 pM fromday 2 in vitro to
prevent glial proliferation. For further details and references, s Drej er
‘et al. (Exp. Brain Res. 47, 259 (1982)). Rel ease experinents' R RéiPEa E@ﬂ
experiments are performed using the Bxlel described by Drejer et al. (Life
Sci. 38, 2077 (1986)). Cerebral cortex neurons cultured in Petri dishes (30
mm ar %Wﬂ@&oﬂn%%md(mmhmsluw%%10@%.Hyew1bezf Qé@zottmﬁd.sz.ﬁsm Tikigen or der
to inhibit degradation of n the neurons. 30 mn before the experlrrent
5 pC 3HTaABROMSadidekot b4l e fiquinagolingsuienie BRI pr el oadi ng period the
cel l t h { i ece of nylon
mesh toggJ gkégé)t( tehe CJF% %H]gl&];asw%eg%% bérﬁoﬁgé(cﬁéﬁﬂe‘g‘hhakogidg acilitate

di sper sB@yc@hemgem-mudrm&methwd 2,8)4Htetralytro-1Th é- Q@ﬂed:tb@dlazgwamardnmdes r ermved

per i st aPahEBaR A ey i o ERER N e B S R i, ©

medi um §ldyRihepid- @ vdthealphreay() HBSB 4- téﬁah@drbﬁ%&beﬂ:%hiﬁldﬁ&@l# 1 SliodeKCl

the { opSdi gf‘qbsxsm Grir Ty £ ad-Bae R h oo Redlaier L Bihiously

col l ect @@;fcrdhgkyllsembmz P28 L4-wefrafiyirodish-bantotdiRbiatfieet 1 idtoxidd; r act i on
collector. Initiall cells are superfused with HBS for 30 mn (flow

rate 2 ﬁ17flPr'ibF9m° Tk?e‘ﬁ'hlé‘@'Prbzér%e@P‘ihfﬁﬂ‘aﬂ’@&’f1fﬂ‘°>9@e’sec every 4 nin by
changi ng.d BI\J/\{R@Z Fn‘éﬁi;ﬂl'? rH@r%hHl'iHofs[xl%Hyi'—BQ 3,9-t8r QYK &S @Oﬁgbﬁ‘ﬂ:tﬁ’g@bﬁﬂb 1,1-
containin I'n the absence or presence of nodul ators.

subst and@sﬂiare di ssol ved in 50% DVBO, 48% et hanol. The fi nal DI\/BO and

t hanol i j Ihe i d
ol onae S SRR, Ry ORBRRRN R A IEHERRA o Bkl izalofieLaluce

bef ore dindid@fter the stinulation and used for cal culation of the test

expr oss AP B ST DA HER Aotent Tt RSB e A Ao P e ot | AdRel

cycfot higgzigde (30 NM. Results The result of the test is shown in Figures 1
and 2. The results show significantly increased Figur 1 shows potentiation

of AVPATrSiliaey!-[ 5. eadh-herawgdobepgiehirelptad- C&ﬂrﬂg fdhipdiggine dhie-dioxige; -

~ '~ 1 7T, S ve to
the pot ?J @etﬁglsgﬁa’ﬁﬁﬂﬂ gd% Jgé’exﬁﬁ e%?h@‘sz‘% gﬂf’[béi (e gvéﬁlpg% &htiation
of AMPAdigxteced [ 3H] GABA reI ease from cultured cortical neurons by corrpound
114. The potentiatjon is expressed rel ative otentiati on i nduced
30" My PO P U St SRR R AR 6 e i |
vol t age a8 using conventional whole cell patch clanp net hods (Ham | | et
al., 1981 ), essentially as described %rew ously (Mathiesen et al., 1998).
The fol |7owrm@hséanltarrml 2, A8, Aviehexaliyd@wbenagl elmeciol?, 140)1,2 Kaima(m;me@a‘a 2
(2), a‘%"cﬁ Sucrose (30), Tetrodotoxin (0.0003), Bicuculline
Met hi odi 0. 005) and HEPES {10, pH 7.4). Intracellular solution (nV):
CsCl  (1208AetHyulta@dyl- 1, M3E- BBy drobeT 2] €] bQﬂrQlo[EPE!S'I{?J,@ihwﬂTbana 5&-dioiek)
cul tures Mouse neocortical neurons were cultured essentially, as descrlbed

by Drej erDispetqylsulfaromypy, Z%ﬁrtéF@Wdfqt}?@zPEﬁ]%m[ﬁé flr bfndehiadipsinecs peiogdauvrl

m cubes SHAPTRGRRE P2 Sadie ki ARepy EBIE L BT AT dRARESTE; B e
Ng/ m ), 761" 2 8,63 étréhydrbsiperdihs)sukdrgl-$ 2sneteteshyatobeneoefmmtolainjio- 102,41 x
105 cells/m in a s|i ghtly nodified DMEM whi ch contained horse serum (10 %
(v/iv}), ‘pesiazinert.a- d{@@? U m}, paraani nobenzoic acid (1 mgl ),

L- 01 ut A, 68125 Moot bUsbi o R d.sandukGlarb A% 8. baMbotnHaRgRl 1
suspensi on was subsequently 1noculated into poly-L-1ysine coated 35 mm
Petri dig®é€de2 m/dish). dass coverslips (3.5 m) were placed in the

di shes b?bgﬁl%h&@% n@ﬂN—d@tﬁﬁ&l&h“arﬁ@ [\?‘rrfétﬂ YLy 4&9@%%%3 %@%n&ﬁﬂna@%%eby

freshly ma containin 2 suppl eeént | nst ea serum
1,1-dioxide;
3-Bicyclo[2.2.1]hept-5'-en-2’-yl-5,7-diphenyl-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-

dioxide;



The cells were kept in culture for 7-14 days at 37 C (5% C02/95% Qz) before
experinents were carried out. Electronics, prograns and data acqui sition:
The anplifier used was the EPC-9 (HEKAel ectronics, Lanbrect, Gernman é run
by a Power Macintosh G3 conmputer via an I TC-16 interface. ExdérPPrﬁ% |
conditions were set with the Pul se-so33ware acconpanying the anplifier.
Data were | ow pass filtered and sanpled directly to hard-disk at a rate of
3 ti mes3Eig/cit.2aiieptmeguengys 7-disuttafroyl-1,2]3;4- téié‘ahlyaro‘iaszrSéﬁﬁﬁma&Qz.ne 1,1-
el ectrodes; Pipettes were pulled fromborosilicaté glass (Mdul ohm
Copenhaﬁ‘@ﬁ' ®Denmark} using a horizontal electrode puller

(Zei t z- BIEséyAIRRIGhepNEDSRLY-OI-5 Fofi SHIGNS) 1 2’3‘*1&9%99%91 é@fs’de%tﬁefh‘?&ﬁa%-?,ﬂ- 7 -
2.4 MVin the salt solutions used in these experi ment’s e plpette

el ectrodiéxiggs a chloridized silver wire, and the reference was a

si |l verchl ( A I ed to
t he expgr%?%gss awlir%k%ﬁ QEIEFL &21ééct§r4 ;{gffgh%ég éz:?arbggg% Fata??z eepg'?é?g%%pette
i n the B&i¢ydajzL. e’ e0-258k6, Bft@bromophﬁl%tﬁtahy@noqomdaolme Coverslips were

transfexr, , ' al ch e the st.age of an

i nverte Br?n&(?r gzsgc}i’gepmswﬁ%%%%n%& %ggg 1&2@ \%lq?tﬁa h'b ics. The
neur ons 3wicielafRat s by-25ypR 7 fdisrethon ,2[8, S xdtraagelo 1R ar bér&lotH’@:h@iméﬂ riat e of
2,5 rﬂlgl i After giga-seas formation (1-5 GWN success-rate ~ 90 % the
whol e c8PK SOnflguratlon was attained by suction. The cells were held at a
hol di ngsyobbagro-Gibicyalb{P¥. Ainsptat-2t-fiel 3 Ba-fetrahy @aCch2 AXRebifMiadie qur r ent
was contjnuously mnmeasured for at | east 30 sec to ensure a stable |eak
cur r ent 3OXPBA- cont ai ni ng solutions were delivered to the chanber through a

cust om pERERIdHAYI, Y- r¥9B- 1fi QWeﬂﬁhydrhﬁl 3 uiheAkotdRYIas 1RY; %ﬁg\(ﬂen the

approxi mately 50 Nmfromthe cel k\7@p|cat|on was triggere

t ubi ng Bv¥iEandy- 5t70dtbﬁ‘émP11®QN3ﬁrtﬁHa Odo'rhﬁ)Tb@@S@hlaldgﬁZmevhﬂ\ﬁbOWt rol l ed by
the Pul §g130 FWIC?DI‘OMAZ@Q'[GTF»% %p@érizﬁql 521 $ECHEYELY 45 sec. After
obt ai nment o esponses of 'a re ata 1e’ conpound to be tested
was i ncBtribaxy-p7 rhntdﬂ*a2@r1‘htﬁ5@lhyan®d1 Rrd- mmcm\Rﬂanwn ali- dmomgesol ution. The
conpoun | Pg t abl e was obtai ned. The
sanpl e gnq@ﬁzp%?%ﬁﬂgmpn{é?( dler{l ﬁogﬁ]’,%sfﬁegoﬁﬁéﬂﬁgn%q a'lox'éjfperl ments were

per f or m8eCyadohreapirl- treﬂp,é{?a(faupwlcﬁ/la(] 2,3 25teChhydvB-lEZRY Alehz SthRginaiie- (,9-dieiéd; NVRI

Penmar k> A BAGr U) SKE CORRF NG > A AL & AP S AEPE gD Ch et e fom

Life Tecm“;(dla)g!xﬂss ﬁ@lﬂﬁfl?@)su!fan@&l 14,4 EEQ!‘HWBJ@—T AMRenzothiadiazine-1,1-dioxide;
-4- ] SOXEﬁOl e | oni ¢ aci d) was synt hesi zed at

(a-amn Cg ?_% t \é

Neur 0Se W' VIS aneubiBierdiRgstifn tthﬁfWN b%%elzé?ﬂﬁa diggingshiiem

| srael apstidd: cucul Iine Methiodide fromRBI, MA USA Sucrose was from Fl uka
Cheni e, Buchs, Switzerland. Al| other rea ents were from SI GV, USA

Resul t s 3-C¥piohexy-6-melint-y -mpwhsliraasifony! i35, 4detrahydro-1i2,¢-bepzoth @ dipine-1,1-
conmpoundpxpfe; (Fig. 3), 63 (Fig. 4), 111 (Fig. 6), 114(Fig. 7) and 115 (Fig.
5) all potentiated the current induced by application of 30 NM AMPA. An
exanpl e 3f@yclehtl-EErpwiimxypserstiolmetiyil-dve, 3 Httelrshyskee 2 rbenzdtbiagiozimet 1,4t i on
in every;&ape is reversible, even though the effect of 56 and 63 persits
for several mnutes after wash out of the conpounds. The tine between AVPA
st i mul aBr@ymohexy!-arBetleaxy-GSpipkddiapsulfodgl-1,2(04-pNaByseet 2 Beberz0hipAlazineer 1 -
115: SOdRﬁ,/I .sec; 1 '! 1. 400 pA/3 sec; 114: 40 pA 3 sec. In the
experinents shown the concentration of the conpounds was 3 NM (56, 63 and

114) or smquyulsmwléd@o@haze;fd mrtaggpcﬁrothe 4ct§1urﬁ§@|umtﬁa(\m lqe 1- %lomdezoo A
concentrat i e e [ el ow (scal e bars p

5 sec). NG hﬁj‘ﬁ%gﬁgﬁiﬁ’ﬁ? g] 4Jte{rar|%:& e21 Fbegeethisditginenbd-dixide;dg7)

Exci t at @yylohBkyl®-cidid-1- @dmmymgi saa@trgﬁyo@@%ﬁbéﬁ%ﬂn@aiatzweemM&fe

cer ebr al gort?x i Nt er_.neur ons, osci. 7: Ham'|I|l O P., Marty

A, NehérPEEnYI-&0plasend -sailfagioyl- b@g’%ﬂ)ﬁqtf?wdm -1 @ﬂgisqmpthl@ﬁiam@ﬂ 1p@lrpz§l|dec| anp
t echni quesydiehexi-SBrdrBs LM &R SR r f.ree
menbr ane p%tcheexg P]II ugerés’bAr cn %ﬁﬁ 1Sé ?%gb%%{)é?;h%%h%&@%%gé'P
Jensen 19I34id&1998) In vivo and in VI tro eval uation of AMPA receptor
ant agoni e cortical
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Eval uation of the in vivo effects of positive AMPA nodul ators (PAMs) on the
AVPA evoked spi ke activity in rat hi ppocanpus. PRI NCl PLE Hi ppocarrpal singl e
neuron spi ke activity is strongly influenced by excitatory |€p and

i ont ophoretic application of AMPA induces spike activity in viveh 0§
dose-dependent manner (Mathiesen et @4 1998). The AMPA evoked spike
activity is i nhi bited by intravenous (i.v.) admnistration of a w de range
of AMPA ERGRh t agoRi-difah cPERB ) '~ = Pmyf~
200 52 i nd| cat ed ﬁﬂ gg@he exc??ﬁﬁﬂon ?]s)ﬁﬂf?ﬁrr%trjleﬁz%% Séjllfg\?éergﬂsl a AVPA

r ecept o-ssobphiB-(peeEdinasslopipA 3. &edptrahyaeli satiebrothiadiazepioe- Tahdioxidet hi s
mechani t

mechani £.6)2lchex ﬁﬁg&aegogiaﬁfgeggﬁtnyg} 2 ﬁtaﬁra%ydm 25t bafkoHiadBziheN! 188%@9,[ o test
the i n ¥0yelobbryedtcysiopanyyieolipybf, 2r314-mtta’fwdavc’t Ryveb@rxdthiadi azlseﬁaivénobnden done

by stud I| e it after i.V.
adm ni s é/tg %oh%ﬁ’l BF@@/E@KWB@EQPQ?%‘E?EA%O ¥%§4‘r3 ?or}szl%eﬁg%%'h%\{ §‘98’r rats
{M & B, 3-Dgmivheky)- mc@penqlsﬁﬁmysaa Y -tdimhyad- 1,2, 4-ben fpttiadiagre i t-Biokidee
access to Toad an t\'@ { bQ I? re anaesthetised with nebumal {50 ng
kg~ .93 PRHEACRRNG ﬁﬁ?eé’la ¥ £8 gr'evx% catheterised for the purpose of

noni toring bl ood pressure and the vein for |ntravenous i njection of drugs
and continuous injection of_0.9% NaCl {0 5 .0mM_h"") and nebumal (5-10 ngy
h'*). Additional anaestheti Agceptab k%3t responded to a pi nch
of the back foot. The trachea was cannul at ed and the rats were placed in a
stereotaxic frane and ventilated by a rodent ventilator {Ugo Basil e,

Coneri o- Var ese, Tha ahgmicalgsrepayndyof therpeeatiar eawds pravidedimany f@tm:}ﬂlltsﬂetﬁgr a
DC heat j.ng T, d l¢ t. e d
by cr ant'ot g i ALY GG SIRAE PR indlid EReRRtodihB R S Scl uRe)
under | yacagptatdd salisc ene ped oniptddrag gvmsatithe WNMFREAGE‘W& IANMBIcnSi g,
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1'i5 anmemanlmlfbhétev\@ér&/ealfFonﬁilbea@én/seﬁoﬁt: doi, 2fe e@ru%aa@f&heeé%m b&iyod a
concentration of 5 PARAIVETERS Evoked neur onal spi ke activity was

anal yze@Cignhsg ﬁ@”B?‘”ge %Hﬁ%ﬁ oM SKPARYC &Cisly|the siratesdeiiygdt frem eifricedeifls the
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a pul se rate histogramtogether w th indicators It and
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(58120F-6, Wor Preci'sion I nstrunents ar aso
~1J 1 ~hy<ﬂroclﬂ00®em53tne| ydeotraeicer desfvet! fipm hyNmbrdihie daidithie dacadte bderived sromer e

conpn 4 oS eaRh s Rl AR A4 Rl Rl g 4,

Vehi cl e)nandatahtet haerivadt fromr medndetic dcid,| dlde wnethahbsulfdvBi: dotiged i fremt snetRsee
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oS 80, AR AU 7%, o5 T el b v
\/VatShe\:{Ohﬁﬁté)Xﬂe“fHd ﬁor:‘mommtgl &l@,nﬁblpeaéhl@:ﬁte)gemt rbﬁ[p&@lﬁlbﬁ@l%clﬂf gﬂ@ghg%%%
Wi nterval s. . Si i ke acti vi was anmplifie
U s e vel b daea o R Rt e SR G BE i shthals S NG Saicvte desuec

smart pr el sé’n@?rb hoig! tHETBSbS e @é{lwédofrﬁmasorfsl@“émd CMefété‘&'a?é"@eﬁ’&é(d' fibR€stearic
anal yses were performed by the Spike2 programw th a 1401 plus interface

(Canbri 8§8 ﬁlee%%qcm’[%de@éngfm@%ﬂcee@ a%gt arstiphaten derissipliera rsulhwie eich Itk
recor deghPRANISMVeA fréth thhARIa R SHBUBRILABS- émﬁﬁér%rtﬁ%eﬁ%’d ORI HRLESE spifonic

i ontophoretic application. AVPA was ejected into hi ppocarrpus in reguP

cycl es &fidiend fioslike. Surbsaltemeyrhe formaep binpeacatieres wellihaw aheMGsﬁé)eANPAhe
responsgs did not vary nmore than 10% neasured over a i D s tinme period)
for at l'east ih hour, then a single dose of either cyclothiazide, COVPQJND
63, COVPOUND 56, COVPOUND 115, COVPOUND 61 or COVPOUND 114 (10 ng kg-') was
injected into the fenoral vein. Recording of neuronal spike activity was
continued for at least 45 mn after intravenous injection. The PAM
reactivity was tested by m croiontophoretic application of COMPOUND 61 (2D
nA, Fig. ).



RESULTS Fig. 8 shows that iontophoretic application of COVWOUND 61 enhanced
AMPA evoked spi ke activity, whereas the vehicle did not influence the
evoked spi ke activity. Intravenous adm nistration cycl ot hi azi de ]g
g'') did not enhance AMPA evoked spike activity (Fig. 10). ﬁillg/‘ @20”3
| ont ophoretic application of COWPOUND3L enhanced AMPA evoked single neuron
spi ke activity. The iontophoretic application of the vehicle did not
! nfluence AVPA eyaKpdcisRisken %%t ‘éh& cid vhichl fa Q’d“tlt%tbér?s%é*@d(p%gnﬂé@’ncally
.v.) did not af ect AMPA evok e spi ke activity ppocanpus haded box
above tra@cswaAm mayclee ua@mb@tTéetnrﬁear@tloa@msmtsusafw G lr{t@m@dlsteafm @btaymeta

of regls I SR
i e AL T R U T
enhanced smal | ANBAI smlﬂspoms@xenmed)lcedwpwnd ®@ivthe vnvenﬂari in@ites &lali medad sdatty,
AMPA sti nul ati.pon ut |na effect e responses
evoked 1 ChAGHAT FRRHE T ARkeale P Bieshc e GendPh e Bing s i ouny
i nhi bition ?f tthAl‘afﬁéBnrmmmsmandf e |mmbn0ffna§/h@e ﬁﬂb@lﬁé@ﬁﬁntjlwfmble a5
to 30 mn after i,v. admnistratio 0 an exanpl e of
enhancenBHESYHDIAMBENS égﬁ%tﬁ%§"”g‘ C%W@Q%B”%‘@”% 1%9%&81@1 WFVG*FF?eS %é@ts water,
occurr edetﬁ%loé'nﬁaih@ Mké-onE‘saluglfet ﬂfrrr%dm&y' 8lsbainkRide( ﬁycﬂateﬁz\iomﬁl Quchl ks the
COVPOUND 63 (10 ng % enhanced the |low intensity AMPA responses J(N)lz
nA), butmpaehysity, Wﬁr@hmmee hedramipyidiatgihe HirwaeAte whﬂmnx@é@@na@% theqliken
10 ng k Wg@@ [ T,

of injec Fi]non is mark oﬁ% mg Y%g%rﬁ%geéggg@gfetnﬁfbgﬁﬁ)ﬁ%zluﬁggg@é E?éhe F?L]Lgrp béd®
COVPOUND®f3BIs(in@ntign kg- ' | v ) enhanced AMPA evoked spi ke activity. The
conmpound was injected 1250 s after onset of registration. The tinme of
injection is marked with a shaded box above the AMPA trace. Fig. 13 shows
an exanpl e of enhancenent of ANPAirdloheohsubstitttgntsfter i.v. adm nistration
of COVPOUND 115 {10 nmg kg-'). The effect started 2 mn after i.v.

adm nistration and lasted for nore than 2 hours. COVPOUND 61 (10 nmg kg-' )

al so enhgargdn AVRArhesENoSERS bidmike pproeaimeus. The 3-fol d increase in AVPA
evoked spi ke activity induced by COWPOUND 61 started 20 m nutes after

adm ni stration and lasted for nore than 2 hours (Fig. 14). COVPOUND 114 (10

ng kg~ Hnﬂa&#@a Atrdignf Sleh | bPSrraﬁ@ﬁ@d Qﬁalh@?frﬁm%né %Ssﬁfé’%%n A8 of ePsiicliky!
| evel of the AMPA responses were w (from 21 spi kes response-

mean respofios Hirge tqsgevemmarborbrﬂtcgm%nmclt@wngehhhn@teﬂiﬁmf@dd@sémeﬁéw Wih Pepyer
cont rol fr 4 0 k JLERR F
canpoND ERERY o eyt g Bendl, honL IR cqyt fropdDlanddprobyt are

hi ppocanpteéerré'mgrogha,ded box indicate the time ini.v. injection, 1900 s
after onset of registration. The effect of COMPOUND 115 | asted for nor e
than 2 hours. Fig. 14. COMPOUND 61 enhanced AMPA responses in hi ppocanpus.
10 ny kgHaIdalk;yJ mesisgalitgnas @bOves sabstitntednest awf mpeygiistesawvitio rhatogenk esl defined

shaded bo Qe th rac The etf o) re than
25 hour Sbpfty e R AmEben 3% Che i ot G e AR e
spi ke activity. The

Cycloalky! means cyclic alkyl of from three to seven carbon atoms such as cyclopropyl,

cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl.

Cycloalkylalkyl means cyclic alkyl as above and alkyl as above wherein the alkyl can be
regarded as a substituent on the cycloalkyl and vice versa . Preferred groups are Cse
cycloalkyl and Ci.s-alkyl such as -(CHz)-cyclopropyl, -cyclopropyl-(Ci.s-alkyl), -(CHa)a
cyclohexyl, -cyclohexyl-(Ci.s-alkyl), (Cis-alkyl)-cyclobutyl, -cyclobutyl(Cy.s-alkyl) -(Cis-
alkyl)cyclopentyl, -cyclopentyl(Ci.s-alkyl), -(Cy.4-alkyl)cyclohexyl, cyclohexyl(C.s-alkyl);



conpound was given 1730 s after onset of registration, which is marked by a

shaded box above the AVPA trace. "a ;1 ~.r(; 2C03 55 Fig. 16, COVPOUND
114 (10 ng kg'" i.v.) approxi mately doubl ed the AVPA responses. /\H' ?8@?
adm nistration occurred at time 3900 s and is indicated by shaded® above

the AMPA trace The results show that 8ycl othiazide did not show any in vivo
effects after i.v. adm nistration. However, COMPOUND 63) COVPOUND 56,

COVPOUND afbkyelo SHY RS A2 c@%h@@ﬂylm[%ﬂiéﬁls%mﬁﬂﬁﬁgd MR %n%vd?‘?ﬁ’&esrpdl&f‘en as

activity in"an activity-dependent manner. References MATH E
VARM NGabave, gnglpsiggnbut, notlimitedot chiosoqycipgranyh ﬂwproi:stqkapr@mé,l mopwomppwlNPA

recepto i RRASH

cor t1 caf AR RIS, oo R B AR A B O BB Bansntids
G & V\Aﬂrmpycdbpe(nlsgsegvdocm@peayl betdbrocysiotset, e Suarocyclcloanytli s ocysthenyl,
Edition SS n t harma ogical effe 0
compountSUBRe kSRS PORERIRRY P SRR ol Rl e Po B8 ait AT e Rl
conpartn}amalkwtfbfac:cess te0 aarbank, cengar hsreni‘chlcbrbcydi?c;ﬂﬁme,r giﬂleoxdﬁy&goprﬁpyl )
conpartnent it ve a taot Af t a de 4 hours
he’ assOEPtacvRMen. L EFeiBnReh SRtadE Rl wlaBR dgp el i FrBbenE aar k
conpartnent is tested. ANIMALS: Fenale NVRI m ce (Bonhol dt gaard) DK)

wei ghi ng@(ZZ 25 gnwere used. The m ce were kept in Macrol on plastic cages

with frédkegyliaeans a siraight ¢ PéPf%PCh@R)Ch%'HcPftf@ﬁ] 4t & siX pREOOR; AleMGepataining
habi t uapgd aogbreh@oﬂcab@él@a.ﬁ@ >bui %t %nb@a@tetr?er@ﬁwspﬁasfe@yn62Ip$§;sénryg 1-biitgh, @n
7:0CCam | ight off 7: 00 pnm . he passive avol dance appar at us

consi st edteny!, én‘ﬂ(ﬁdﬂ-lt%!?y'test chanbers (ENV 307) MED- Associ ates, US). The

|l ight and the dark conpartnment consisted of plexiglas boxes of equal size
(15x17x13 cm width x length x height) with netal grid floors. A sliding
gui | | ot Atkynglooeangs streight ebiiator hancigd rchaineof (frovd twd tacsincadionrajombeontaining

conpart r - 41 A jates, US) was
ot o pPoaElBHGuyAE  AG AT v Hifon M 2 5RBE
1-butynyl, 2-butynyl, and 3-butynyl.
Alkoxy is O-alkyl, wherein alkyl is as defined above.
Alkoxyalkyl is -alkyl-O-alkyl, wherein alkyl is as defined above.
Hydroxyalky! is alkyl as defined above substituted with OH;
Amino is NH> or NH-alkyl or N-(alkyl)z, wherein alkyl is as defined above.
Alkylamino is alkyl as defined above which is substituted with amino as defined above.
Preferred embodiments are -CHz-N(alkyl)s, -CH-N(alkyl)oCHj, -CH2CH, N(alkyl)s, -CH»-NH,, -
CH-(NH2)-CHa, ~-CH,CH, NH,'
Cyano is CN;

Cyanoalkyl is alkyl as defined above substituted with CN;

Nitro is -NOa;



r 1" ~ fg |~ 2003 56 PARAMETERS: Entry |atency (sec) to re-enter the dark
conpartment was neas ured, PROCEDURE: The mice are pre-treated (usually 30
mn} before training with the test conpound. Training: One nouse is Iaced

in the light conpartment and the guillotine door to the dark" c‘pﬁrBBrZ is
opened. Wien the nouse has entered th&7dark conpartment with all 4 paws it
w Il receive one foot-shock (0.4 mA) and it will be taken to its honme cage.

Test: ANjiedaldy! dedidy ab %@ﬂh‘@&'éﬁ&vé B AWML Xt itro BE TBRR&T abdig: | | ght
conpartment and ti'me |latency to enter the dark conpartnent is neasured with

atinmnelimt at 2 mnutes. Tinme latency is noted as 2 mnutes if the nouse

has not t; ax t ximal test tinme (2 m nutes),
Vani o1 o TRl 28 %Sggﬁ?ﬂ%g%@de\ﬁhé@'agcgﬁ?gl 0; RESULTS: Mean (SEM

entry latency for each group is presented. The result in Fig. 17 shows the

ooy dg@l‘gﬂﬂn%'né‘glkﬁlf % ¥ ov% ‘E'sfnﬁf‘erd‘%@ h &ﬂ?&g%é{pé&mﬁ} Q{}déflﬁ%dca%%’“”d 61,

r'iptTo aw ngs Ws the potentiation
of AMPA induced [3H GAGA reI ease fram cultured cortical neurons by

f oSh th | t
Compoundeyor ERDNAERGor R ThBeelibo inaty e eel g B s PR BERG H & "
(Fig. 6mord tumeé(mﬁlhgubzmtuan& skldetddHirom the gedup quoisiihiy af Adioybe, CRBY, NEY} amino,

oo a1 SRR oA Ve eraiEo and o StahniemerientK ara busTooen o7 o

- Fig. %ﬁ(y%rewﬁé(rléﬁf RNBMH 8" ebgdthért i9RORAE)GSIISereini f-is 2; 3| HN% QPBOLERP & benzyl or
applicatign o Q/ND 61,and t he iontophoretic ap I i cati on of

th
vehi cl eNFFI R’ wmeretrcﬁcw&drﬁ a??%fé”’id§P%'i‘ﬂﬂri“¥@r‘? RYHIOSBB 4 rbirs of F"hefe”lﬁ and R"

COVPQJN%Q%”fhé,qS @qereFﬁ%,S 323 40@43 GUND 5f > is applied. 57 Fig. 13
COMPQUND 115 is app i 13! "COVPOUND 115 i n hi ppocanpus. Fig. 14.

COMPOUND fit !n hi ppocanpus; Fig. 15. COMPOUND 11~; Fig. 16. COVPOUND 114;
Filg. 17, BRsShY & AYRNECURRAiRSEyH S QBRRYMDRE: "~ 0 — T~ = 2017

Aryl is aromatic carbocycles such as phenyl or biphenyl and fused carbocycles such as
naphtyl;

HET is an 5- to 6-membered cyclic hetercaryl and includes for example, oxazol-2-yl, oxazol-
4-yl, oxazol-5-yl, isoxazol-3-yl, isoxazol-4-yl, isoxazol-5-yl, thiazol-2-yl, thiazol-4-yl, thiazol-5-
yl, isothiazol-3-yl, isothiazol-4-yl, isothiazol-5-yl, 1,2,4-oxadiazol-3-yl, 1,2,4-oxadiazol-5-yl,
1,2,4-thiadiazol-3-yl, 1,2,4-thiadiazol-5-yl, 1,2,5-oxadiazol-3-yl, 1,2,5-oxadiazol-4-yl, 1,2,5-
thiadiazol-3-yl, 1,2,5-thiadiazol-4-yl, 1-imidazolyl, 2-imidazoly!, 4-imidazolyl, 1-pyrrolyl, 2-
pyrrolyl, 3-pyrrolyl, 2-furanyl, 3-furanyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-
pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, 3-pyridazinyl, 4-pyridazinyl, 2-pyrazinyl, 1-pyrazolyt, 3-
pyrazolyl, and 4-pyrazolyl, furanyl, tetrahydrofuranyl, pyrrolyl, pyrrolidyl, imidazolyl,
oxadiazolyl, pyridyl, thienyl, isooxazolyl, pyrimidyl, pyrazole, triazolyl. Especially preferred
heteroaryl of the invention are pyridyl, pyrimidyl, triazole, furyl, thienyl, oxadiazolyl, imidazolyl;

A carbocyclic 7- to 12- membered ring structure includes mono- bi- and tricyclic structures.

Preferred embodiments are 7- to 10 membered ring structures such as



~i IlIl~f~ 203 58 EXAMPLES GENERAL TRANSFORMATI ON METHODS Met hod A.

Sul fanoylation in general. clsoBHa R, ~so 0so ~ ~NRZ n HNR 2 N~ ~ NRZ R/
NRZ R R/ NRZ The conpound (32.5 nmol) to be chlorosul fonated was di ssol ved
in chlorosulfonic acid (75 m) and heated in an oil bath at 118 ADR d80i |
TLC indicated that the reaction had g8ge to conpletion . The reaction

m xture was poured onto ice and the precipitate forned, was isol ated by
filtration. The isolated solid was washed with a small anount of water and
dried on the|filter, The solid was dissolved in dry THF (2a0 m ) and added

an excess e\ aifilne (230 mol )\ an r eacthQn~yxtyure was |eft over

night with /nb’ rty. e ‘5&7 io orated to dryness,

then stirr ith water to afford™a sol i ch—fas hsefated by filtration
ch

and washed with EtQAc on thg filter. Further purification was possible
either b mat.og or firecrystal lization from Et OAc/ hexane.

Yi el ds i . 6090 * |1 aliquot was taken out, added to
lce in a test tube, neutralized with Na2C03 and then extracted with ~t QAc.
The aqueous phase was renoved and the organi c phase was added pi peri di ne

(xs) and left for some tinme. TLC was taken fromthis small scale reaction
m xt ur elp. htletdeydicB3- to Sumeapsyedringretaictisaiinglndss v pardy cirseamid@ely-satusated C~

a ~ S~N Afi \ S e~ NHR =%/ N~~~ =~ NHR | R R
To a sti|E|F3 %‘28@6 ut ntrgtﬁu'{ehe Sa%Nrg%senzagggnfér :_Eyar{c?“\c/j'en e{ Z%pe”d rI]A}\" i%lgeﬁztne,

ni t r oet hamepgreridiner onetdrac@péra@ben! ) atacy86o@ansyas adslddzacyddastanen of 1,4-
C1S02NCQ,. { 275 i} i.n_nitraethan r ni.tronet hane {75 m o that. the
reacti or?'q{zg%céércgc??ﬁee ‘8?33“%‘?6‘?%%2% %EP%-VQEP tidophee, &%ﬁpﬁﬂ@“%é%tﬁaﬁwgéopryaﬂ‘ﬁ@eahgnd
t he thi efnpeasdtd suchdsxt ure all owed to heat up to 0 C. Solid Al C13 (300
mmol ) was added in one portion. The g[ear brown reaction m xture was -T

" ~ ~" h 20D3 59 he&ated in fan oil bath at 20 C ffr 20 nin, then cooled to
rt. and peuyr in eak ith s ed i wat 11). The precipitate
f or med, sWsol atedy fi#t'rdtion e ur nt iate {98 nmol) was

and 6 M

suspended in a m xture of dioxane {250 m) S04 (or only conc.
HCl') (500 m) and heated to reflex over night. The reaction m xture was
cool ed tldverpreferfediaratrasimentd ade bxorfe meabeareshtingsicdntaiminghas |4t onatnéragen such

evapor at j r neu ' Qo pH = 7-8 using 4 M
NaOH. Thdé'%&r”é’@;@?'ﬁ%?%@#o%@? Qﬁmﬁ%%é\%ﬁgﬁd%gg h#’léﬁg)yé{ﬁllngh and washed with
wat er and Et OAc.' Overall yields ranged from1l0 %to 75 % t see al so
Grard t ki nsgn, J and, Rokach J., J. em. Soc., Perkin |, (1979
Toa3. (Wi SBEeoa RRPPFREC ey dusel 165 aTopieE ot P Joforhec
possi bl endhwesetre subistineats RTencsRageRdANE e ol RéantMPesnRbaad & AR ked R® are
ation from Me at the stage of end, product

oy et ol Teasniavele TS ol e heaRBng: & IeRa s, ARgrgeERally coRmiring 3 Chraty

group. Prefetred rings are 5- and 6-membered carbocyclic rings;

The rings formed between the substituents R’ and R® or R® are 5- or 6-membered and
containing O, C=0, S=0, or SO;-groups and optionally containg nitrogen.

Preferred rings are -O-(CHz)n-O-; wherein nis 1, 2 or 3; -S0O.-NR-(CH2)n- wherein nis 1 or 2;
-SO-NR-(CH2)n- whetein nis 1 or 2; -SO,-(CHa)n- wherein n is 2 or 3; -SO-(CHy)n- wherein n
is 2 or §; -CO-CH=CH-NH-;-CO-CH=CH-O-; -CO-(CH,),-NH- wherein n is 1 or 2; -CO-NH-
(CH2)a wherein nis 1 or 2; -CO- (CH,),-0O-;

The compounds of this invention may exist in unsolvated as well as in solvated forms with
pharmaceutically acceptable solvents such as water, ethanol and the like. In general, the
solvated forms are considered equivalent to the unsolvated forms for the purposes of this

invention.



Method C. Trifluoroacetyl protection. o~~0 0~~0 o\~o0 \ S~NH2 (CF3C0)20 ~ \
SSNOPPA ~\ SSNR~/ N~ N'CFRI RRI| s RRCF3 RTo a stirred solution
of the 2-am nobenzenesul fonam de derivative (27 mmol) in dry TH = (75 m)
at 0 C was added trifiuoroacetic anhydride such that the react{!oWwhPss ure
did not exceed +10 C. The reaction mi xBlre was stirred at rt. until all
starting material was consuned. The reaction m xture was evaporated to
dryness, stirred with water, filtered and washed with hexane. The isol ated
solid was added PPA {250 g) and heatgd |q an oil bath at 140 C for 2'/2 h.
The reaction m xture was cooled to poured onto a nechanically
stirred ice water solution. The precipitated fornmed was isol ated by
filtration and air dried. Overall yields ruere typically 85-90% Method D.
~ri ft uor oacet yl J@ﬁr%ﬁ?ﬁ@&ﬁmmuvd%ﬂf\lﬁ'mﬂt nventiqn rnmuezlswmﬁm andg-¥ forms
stirred I f t u rgt Retalysslolfipfe VIR )

di ssol ve(?gl ﬁéllllgﬁ/l Iﬁ raEQ‘ﬁlc frO%é @ﬁﬁgg(%ddéteg déotﬁ%'?gsr h. Th}ar{ergg’gj(':tl orl1 somers
m xture wa@na@mwavotmm thea?rﬁ?@pplelfﬁtﬂm%%fﬁ ipventiod0 7 using conc. HCl (agq.).

The reaction m xt T I S
washed wi th wat er%a%@mgforrﬁgrl gg’ r%l evél:%ﬁpgélf%g* f?rggt OQ% f@%ﬁ%@qﬁéﬁ}owaﬂ@
Met hod E.tedForiaquetsi ﬁlmeoﬂayjohyebwbmrgzmmdladnemms} Salts lellbtyxmsteof eporoptically active
2- am nobenzgne f des 20D3 oS ~NHz, [/, R NHR i

R 0o h RS Tof lien Sy g S8MBofIg oy ety bith FPEE Anpingy
sol ution r@éthbmor&egmmgbemes intd e op i danpocwsl i¥ ®abddt@pomehjomatography on
triethyl am ne, (N, N-ciinethy mng%sleé”dl ne I n 600

m THF atarsoré'%éecty&daa"%h@aa%m'scsamoen&a. b'”"%”&g%{b%m@rp%ﬂ%ﬁ)b/?@

was | eft iotiReip bpfiddl Ratigv®RSs, Bighty RastidaeorystpReticH 6ddt & |dwﬁ%$§s rﬁé]@era&é@e
material was stirred with water and filtered. The Isolated solid wa

di ssol ved'IcAMphRrsuihanatel galks for axamAat ed to 80 C for 3 h. The reactl on

m xture was cool efhd aqérﬁ.calaéuinmr@@w%@cbr&&ﬂ .Mfénnen%wanslsifee reEBﬁved By the

precipitate formed was isol ated and recr%/sta ized from’ -

yi el ds r dageaticnr efndligstegmyperic amides by reaction of the chemical compounds of the present
invention with an optically active activated carboxylic acid such as that derived from (+) or (-)
phenylalanine, (+) or {-) phenylglycine, (+) or {-) camphanic acid or by the formation of
diastereomeric carbamates by reaction of the chemical compound of the present invention
with an optically active chioroformate or the like.

Additional methods for the resolving the optical isomers are known in the art.

Such methods include those described by Jaques J, Collet A, & Wilen S in “Enantiomers,

Racemates, and Resolutions”, John Wiley and Sons, New York (1981).

Moreover, some of the chemical compounds of the invention being oximes, may
thus exist in two forms, syn- and anti-form (Z- and E-form), depending on the arrangement of
the substituents around the -C=N- double bond. A chemical compound of the present
invention may thus be the syn- or the anti-form (Z- and E-form), or it may be a mixture hereof.

A compound of the invention includes endo- and exo-forms and tautomers where
possible.

Pharmaceutical Compositions

An aspect of the invention provides novel pharmaceutical compositions

comprising a therapeutically effective amount of the chemical compound of the invention and



Met hod F. Reduction of di hydr obenzot hi adi azi nes-i, 1-di oxide to

t et rahydr obenzo-t hi adi azdnes-1,i dioxide. oo o~~0o | \ Si N(H' DIBAIH/ /
N~NR RIH RHR To a stirred solution of the

di hydr obenzot hi adi azi ne-1, 1-di oxi de (19,4 nmol) in dry THF (2ob AR 283 - 70
C was added a solution of DIBALH 1.5 MO n toluene {33 m; 50 mmwl). The
reaction mxture was |left wth stirring over night Wnile the tenperature

sl owl y ithe LeasLsorhpsUNdE @t €hd BvedtforGor théhanuiadfirerb) a wesdietfgs fbothehatment
reaction m xture followed by 1 MNaOH (5 m ). The reaction m xture was then

war med 96 SPecificigeasesu st h Et OAc. The conbi ned organic fractions were

dried with MySO4ygipd ae\(iﬁlaﬁﬁ &l eorhPotH S fhe |1rﬂ/e$1967$ RS8se tiRethRk Phayde
further purified by colum chromatography. Yields ranged from 45-85 %

“[ The pragdieistessd indhe ifent efr thepwrcbgmieal compeHRA.rihiy Poplered talikidduer dee petivehe
t enper at. o a Ny
ot F ahyd Bl MptiofA, hoteChyfReh BiviilodéBlfipetbiab S8, A% Hnamacoytica

t ~ J ~doimpoditien Gbgbther WI$~NhIeI%r-@IfKB¢ My Sehis, aexcu&lerSsN}damefst\II-Buf\fer’sN-dﬂud?\tsR
RHASstirred, solution of the 2- m nob nzenesul f onam de derivative (7

mol ), déﬂ M&ES?WW?W%H T\?dgb% ?%)S mmol) in dry THF or dry di oxane

(40 m) was ref linwxegretarers eMdotinidrt, HeGnivastiorapedidesMHehacaaral ophpesitions
t he 2-am nobenzenesul f onan de deri vative fi(hgé pically 12-36 h The reactl on
mi xt ur e SRAWTEINGtIEE £gemical eeBPRYRRPhiNedPYe h%atpﬁémrgwt'g}a' i397efigkleggalt or

di oxane,qefiR8tivel thefedt Stod@he? WAPOsR 8F midte %ﬂﬂﬁéeutﬁgwlﬁgcd@ttaﬂe %'&%#é‘ttﬁé@fo?d
with Et OAc. The conbi ned organic fractions were driéed wt S

evapor atayl, tQPt'GF%‘Weé%hefdﬁleLﬁﬁ?U@ﬁr%‘rﬁ’é@foaWﬁh‘?%%ﬂ@&@@'ﬁ@%aﬁé‘bewgﬂifméf (Eemushde
pure pr tiYé’euh%etééHbéﬁJf'déuﬁgaE&ﬁg {jﬂlé’%t%ﬁ?m?@gé@hp?% ibhts FRTtAB UL AL on
et ry un ca

aryl or substituted conpo y use o0 yzed cross
coupl i ncandotpt darmfukia thadeidipienbthergafar yUAryl + Metal ated Arenel Hetarene R R

X=Br.| Suzuki C%}pa{r}nggeutéﬁ tc!oﬁ'nr %gitigii@(totl'.r tﬁe giﬁygrﬂio"ﬁr Pﬁépat};%(qﬁ%éez sml% ’f(rjn'a*rgﬁl'

aryl or het ar yl boroni"c aci d ronrc aci ster or or ane {
K2C03 { lreciayobrpnctiral{ PBRA) topi¢adOinvhidingl bBeqal e edb-bhgu(al)) tramtiézrmal vaginal or

di net hoxyet han 50 1 and H20 N2 was heated.to 70 Cf
e R Gt fBbebts, S dect B Hdi SRy o Rl Bl s tind
react i onadministtaioryyas tieaskeraatio vlitdblEfdPAeimiibeattondy mﬁdlaﬂbngamn@ufﬂaaml ons

were dried with S04 and evaporated to dryness u chr omat ogr aph
BT or ded'the. pur B PHRIDER! SIS Slagdavanin ses Wih feeRsanterar Btvant

carrier, or diluent, may thus be placed into the form of pharmaceutical compositions and unit
dosages thereof. Such forms include solids, and in particular tablets, filled capsules, powder
and pellet forms, and liquids, in particular agueous or non-agueous solutions, suspensions,
emulsions, elixirs, and capsules filled with the same, all for oral use, suppositories for rectal
administration, and sterile injectable solutions for parenteral use. Such pharmaceutical
compositions and unit dosage forms thereof may comprise conventional ingredients in
conventional proportions, with or without additional active compounds or principles, and such
unit dosage forms may contain any suitable effective amount of the active ingredient
commensurate with the intended daily dosage range to be employed.

The chemical compound of the present invention can be administered in a wide
variety of oral and parenteral dosage forms. It will be obvious to those skilled in the art that
the following dosage forms may comprise, as the active component, either a chemical
compound of the invention or a pharmaceutically acceptable salt of a chemical compound of
the invention.

For preparing pharmaceutical compositions from a chemical compound of the

present invention, pharmaceutically acceptable carriers can be either solid or liquid. Solid



Formati on of conpounds containing triazolyi substitution. ~CIl.~~; ?n
~~ 62 RNR Pd-cat X ~%additives ~~ TMSNB NON1 + R, - H~a H~\ RR\R
X=Br,| R =TM5 H TMSN3 KOHI MhOH R Sonogashira coupling: A mxty ng%
aryliodide or arylbromde (2 nmml); an acetylene (10 mol); d( ) 2C12
{140 nmg; 0.2 mml); Cul (40 ng; 0.1 mdwl ) and triethylamne (10 m ) under
N2 was stirred at rt. (in the case of aryl brom des prol onged heating at 60

C was nﬁﬁﬁﬁ%@éd@raﬂb‘ﬁ%rm@lﬂ@t poW&lErs\mbl@ddqdu@r@hptsh@sr QRAkhbRN sﬁbﬁiééi't'bﬂes and
filtered through celite and t ltrate evaporated to dryness Col um

chr omat 6@:33@@8 @aw*q%é\ é@lrw@rrlaft @@n BPeE ovingrejsubsippeas Whishnmry- 8/30:Cbas
| b t 0 t fg =7
ary _rora]q .g?erﬁt Oﬂa‘ei/t%rq? ﬁ% Aorhd, Odééi'@ahze% rlupﬁ&mfé S %éfi&;?egw'dﬁb) er!?s Mpdefd,

solutio ated arene S added a
sol uti opre;a‘er\natwe«mIetndlwstagrqtmgrmgenzs mrgh)engapsudatingrredtesial.rt . far 2h. The

reaction m xtur Fﬁ% %@gd&i %ec%rmrtlgyﬁa%é/d&G@Ed%%ﬁd NS &l agﬁléﬁ]'?éjwnh dhe finely

chr omat ogr aphed i ve' the des ynyl -~ ar ene. s ran
61 % t o dik@ded dativerabmponedt. tri zol es The et hynyI arene (0,7 nmol) and TVB- N3

(2 m; 15 mmol) eafed to 170 in.an a or 50.h. The reaction

bixtur e s cobIbeSy e aniiecprians & rbyih R Rl o BaRF ceSSary
Evapor abir@ihg eapdcinessitable frepetibes andombatted ittHesHape emﬁ%‘ﬁz%ru‘éélr@ﬂ some
HNg) and ad ed MOH. The reaction mxture was stirred for 1 (to renove

the TMS-group i fNEROMARSS ANCalzBIeds pr%*ﬁéﬁb'wgaﬁaﬁb&oahwesqntreeéo %tm't SEVEMY ed

by chr ommt o6k aphe a¥livd ¢omk P/g[]@@dsf.lﬁé}ﬂb ?&i‘rﬂe%s %re magndsiurm darborfats; @agnesium
SYNTHESI'S OF | NDI VI DUAL QUNDS Conpound

2- oyl ow@mi@gosm; qoqeetne&ﬁpdrdsahmnéﬁ%qzh, ngelafin.hiragrdaath, deetiyisellulose,
L1 ansf orgBlDkaekiAdnGabg0 &6 IRBKRBSES: OKBLARIAC kg Mho 11 3hE el

Corrpounc? 2,3,4-tetra ydroqw n nt hrani i am
t ransf or m@dataJIOWbtlﬁomte}\c(Q;tltﬂg imghcen; ehydw)ulatidnp . of221e 22¢tivE. cCoweonmdwih

A ey T L L D s e

2- Phenylwifhodt dahigdy, ds Ztsu&obedm:bb&za rarierowich is thus in association with it. Similarly,
cachets and lozenges are included. Tablets, powders, capsules, pills, cachets, and lozenges
can be used as solid forms suitable for oral administration.

For preparing suppositories, a low melting wax, such as a mixture of fatty acid
glyceride or cocoa butter, is first melied and the active component is dispersed
homogeneously therein, as by stirring. The molten homogenous mixture is then poured into
convenient sized moulds, aliowed to cool, and thereby to solidify.

Compositions suitable for vaginal administration may be presented as pessaries,
tampons, creams, gels, pastes, foams or sprays containing in addition to the active ingredient
such carriers as are known in the art to be appropriate.

Liquid preparations include solutions, suspensions, and emulsions, for example,
water or water-propylene glycol solutions. For example, parenteral injection liquid
preparations can be formulated as solutions in aqueous polyethylene glycol solution.

The chemical compound according to the present invention may thus be
formulated for parenteral administration (e.g. by injection, for example bolus injection or
continuous infusion) and may be presented in unit dose form in ampoules, pre-filled syringes,
small volume infusion or in multi-dose containers with an added preservative. The
compositions may take such forms as suspensions, solutions, or emulsions in cily or aqueous
vehicles, and may confain formulation agents such as suspending, stabilising and/or

dispersing agents. Alternatively, the active ingredient may be in powder form, obtained by



2- Hydr oxybenzam de was transfor med by Method G (using benzal dehyde). M p.

157-160 C. Conmpound 5 *

3-Bicyclo[2.2. 1] kept-5'-en-2' -yl -1, 2, 3, 4-tetrahydro-1, 2, 4- benzotAvragigzi ne-

1, 1- di oxi de 2- Am nobenzenesul f onam de was transforned by Met hod ‘G (using a

racem ¢ endo/ exo m xture of 2-norborngpcarboxal dehyde). M p. 206-209 C

Conmpound 6 3-Phenyl -1, 2, 3,4-tetrahydro-1, 2, 4-benzothi ad iazine-1, i-dioxide
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preci pi {3 Gk ice). Mp. 149-154 C. Conpound 8
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gi ve 4- bPYrIBs2aRY RsBEiaz and Jupytbwashegecomprising the active ingredient in a suntab!e iguid

carrier.

~ o~ ———— o~ e

Solutions or suspensions are applied directly to the nasal cavity by conventional
means, for example with a dropper, pipette or spray. The compositions may be provided in
single or muilti-dose form. In the latter case of a dropper or pipette, this may be achieved by
the patient administering an appropriate, predetermined volume of the solution or suspension.
In the case of a spray, this may be achieved for example by means of a metering atomising
spray pump.

Administration to the respiratory tract may also be achieved by means of an

aerosol formulation in which the active ingredient is provided in a pressurised pack with a



A m xture of 4-brono-2-am nobenzenesul fonam de (250 ng, 1.0 mmol),

di et hyl - 3pyri dyl borane (‘225 ng, 1.5 mmwl ), Pd(PPh3}2C12 (35 ng, 5 mol % in
1, 2-di met hoxyet hane (30 nl) and Na2C03 (2M 3 m, 6 mmol) were refl uxed
under N2 for 4 h. The solvents were renoved under reduced preddife 283d t he
residue was treated with saturated Na4@03 (20 ml) and extracted with Et OAc
(2 x 40 mM). The organlc | ayer was washed with brine (20 m), dried
(Na2SQ0a) t

wms. pur (B ek S A R o B (e R B ot o e,
v/iv) as tBCMQnmﬂuonyoh”@Itimrwg @ ddicingroted@fiupragthane, carbon dioxide, or other suitable gas.
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20 mM, 40 nmmol) was added slowy and the cooling bath was renoved and

varmed to 20C. 5 hedogesiiadn soBIREieRs 3isRiad R deesUBINEE URIEAS?) Of thegagljves
mol ) ang, Pé&é?ﬁfﬁ?)a})ﬁbe(@maloged?* noi %9 was added and the m xture was refl uxed
for 6 h. ‘? THF wWwas evaporated and the r ~ ~ APB ?~~7 66 residue was

boiled in 1 M hydhedhesnaceuichldpriearations &gl Aveleratisn mnit dasaggdforms. INESTA
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0.28 g m xture was boiled for 2 h and the
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3- Cycl ohexyl - 7-car bam)y - 3, 4- tetrahydro 1, 2, 4- benzot hi adi azi ne- 1, 1- di ox
ide A mixture of TQBC%@M@-HZQféﬁieﬁbb‘@Mz%édUﬂl"Tlﬁﬁ@ldl ideores ok sevarpbdesksayr day. g‘\

n ana ovSPeRRgRD st Wk atndiicer kBl b ¥TRePERLE ok Sl gl

extract ednditt fig/k G Thbpper il optigRabsagehasge V@ﬁrd&bﬁ@;ﬁé&%e’ié@i té BE aBQUEDDIS
phase neutralized with Na2C03 and extracted with Et OAc {3x). The organic

phase wadHb&pdr #d19Q mksdse. Biflersemhrardasdare freg @ﬁﬁU‘cﬂﬁo#ﬁ{k@gﬁOaﬁH?Ut 10

(Et GAcl h v, ( gm de. The

car boxa %@Q@g% \ilur‘t{lu(gpg’{nr%n&ffP I}lﬁg(él téya%&gg{%q R@g@?&% (using

cycl ohexanecar boxal dehyde). M p. 235-237 C. '[The first extraction contains
the nitrde (starting material) and anot her biproduct] Conpound 16

3- Cycl ohexyl - 7- et hoxycar bonyl -1, 2, 3, 4-tetrahydro- 1, 2, 4- benzot hi adi azine-1, 1
-di oxi de A m xture of 5-cyano-2-am nobenzenesul fonam de (see conpound 37)
(3 g; 15 mml), conc. H2S04 (5 nl) and abs. EtOH (15 nl) was heated to 8D C
over night. The reaction m xture was poured onto ice. The precipitate
formed was isolated by filtration. The preC| pltate was o~~~ ApR 2003 67
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Cont ~ound 19
3 Cycl ohexyl -7-{2' - acet am dophenyl ) -1, 2, 3, 4-tetrahydro-1, 2, 4-benzot hi adi azi
, 1 di oxide 2-Nitrophenyi boronic aci d: A sol ution of phenyl boronl c acid
(10 g, 82 mmol) in acetic acid anhydride (100 m) at -15 C was'! ddide & uni ng
HNO3 (5 m; i 20 mmol) over 30 mn sucjy that reaction tenperature was kept
bel ow - 10 C. The reaction mxture was allowed to warmup to rt. and | eft
with stirring over night. The rea&éltgn !mxllure was poured onto ice and
concentrated to 50 m. The renane -evaporated 5 tines from
additional H20 (100 m) and finally filtered to give 7.1 g crude product as
a mxture of isonmers. Columm chronmatogra (CH2C 2/ Et OH=101 0. 5) gave
(35% puflee GPHARAds£f thaPrgspNt invention are Mfy mp&fszmpl@é@rarﬁr@dbﬁ@ ﬁb@e@hlc
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(using cycl ohexanecar boxal deh é . 245-249 C. npound
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transforned by thod H (using 2-nitrophenyl boronic aci see conmpound 19))
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uor onet hyirpttedyth slibj2cBndolved ammmdy Weiditeniziad butsedtamvoneed] ahd dirthar diee
4-Trifluor math | ani sol e: So g]wgy arq) 555 mml?: was added to dry MeOH
(100 ni) P'RPTHER FH%%%%”%\?SPU éécé% SHOYIBI G PRRT9R xt ure was
evaporated to dryness and dry NWP (250 n1) followed by Cu (s) (35.3; 555
nmol ) and 4-bronp-trifl uoronet hyl benzen 111 mol ) was added. The

react i on Ri REAPR NHERCRLNCAHY 11935 EC”PU)&”QWWO‘E%Q @Hﬂp@tr,apon and 1 E9
filteredp Y4heind RIGanWhiee Addekhdwh idige bf ddmidlsgafitid it was extracted
with Et2~ {2x 200 m ). The conbi ned organic fractions were washed with H20
(2x 100 m), dried (MySO4) and evaporated to dryness. Colum chromat ography
gave 8. 0%y 0 %F@g ikt 1 hyl phenyl bor oni ¢
acid: A golgdls\?%rtllc{% %%Hrn?& %tgrt%%red}(ﬁ %r(% errlh c'onB hm)l) in dry THF (80
n1) at -30 C under N2 was added a sol ution of 2. 5 M n-Bul _i in hexane (20

m; 50 e
Tooi od §qHelseBIS FAERDE g B H oM 1R ikt % dodefly e8oiend BSR
m xt ure WedPAlrécapbet noaduddtonl y warmup to rt. over night. The reaction
m xture was added 2 MHCI (40 m) and THF was renoved by evaporation. The
aqueous renmanense was extracted with Et20 (4x 20 m) and the conbi ned
organi ¢ fTreciseosisa oweneuextasaationd fov thh mMarlvfadadid c(f@(méa‘lcarﬂn)ant fohehectpediimaatlof
aqueous KﬁaCt'O S were neutralized 10 M HCl Srecipitate formed was
i sol at ed BYPAEPMTU FEHCSRRPSVEIALE @CRPtHU“OFH PVe 8.1 g (81 %
product. 3-Cycl ohexyl-7-(2"-nme thoxy-4' -trlfluoronethylphenyl)-l 2, 3,
4-tetrah ydro-1,2, 4benzothi adi azi ne-1, " 1-di oxi de (22):
5- 1 odo- 2- Hifi WeRsaRave NNereindhe disepseis memppi AN Isaingdiserdarss peyahstc gisorder,
Met hod H deu§hingysAmeBs Mt¥neddl 'lrﬁ%wéiﬂﬁ@rﬁ’f%iﬁfﬁé}geéﬁﬂl%%h%l& c%gPéQe.loW@ dekhod G
(usi ng cycl ohexanecar boxal dehyde . Conmpound 23
3-Cycl ohexyl -7-(2', 4" -di met hoxyphenyl ) -1, 2, 3, 4-t et rahydro- 1, 2, 4- benzot hi adi
azi ne-1, 1di oxi de 5-Iodo-2-aninobenzenesulfonanide (see conpound 37) was
transfornmed by Method H (using 2, 4-dinmet hoxyphenyl boronic acid) and Met hod
G (using cycl ohexanecar boxal dehyde). M p. 208-213 C. Conpound 24
3-Cycl ohexyi-7-(2'-(N, Nt finmethyl sul fanmoyl ) phenyl }-1, 2, 3, 4-tetrahydro-1, 2, 4b
enzot hi adi azi ne- 1, 1- di oxi de



2- (N, N-di net hyl sul f anpoyl ) phenyl boroni ¢ acid: A solution of
benzenesul fonyl chl oride (10 m; 78 mmwl) in THF (100 m) was added a 40%
solution of dinethylamne in H20 (20 m; 160 mml) such that tp zgﬁction
tenperature was kept below 50 C. The reaction mxture was stirted h at
rte. The reaction m xture was added H2@5and THF renoved by evaporation. The
rr~r'" n,r~r; 2aoo 70 precipitate fornmed was isolated by filtration and air
dried t wgwmeﬂ:éld@eé&e?%arahglﬂewdm rlcRy b aageh A dro ey di@enife 86hehiiLRr af
N, N- di met hyl benzenesul f onam de 39 25 g; 50 mol ) in dry Et20 (150 m') under
N2 was chuirder qrgliseage ceshiin difeme ra&ﬁ@oﬁtﬁ@k%&ptwpsz/ Blzieinersdisedse, REXRHXIq 24
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coollng bat h was “r enove he reaction mxture (?to sl'l y warm up
to +20 @ypﬁﬁ%smreamqrmrehr&&m@nma,s recooled to -70 C and B(Q - Pr)3 (16.1
m; 70 mmol) was added. The reaction m xture was |left cold and allowed to
warm up over night) 1 MHC (100 mM) was added and stirring was conti nued
at rt. for 1 h. The reaction m xture \Bisldgyen extracted with Et20 (2x 50
m ) and the conbined organic fractions extracted with 1 M NaCH (4x 50 m).
The conbi ned aqueous fractions were neutralized with 1 MHCl and extracted
with Et20 (4x 100 m). The ﬁq,ﬁiipbl‘}ﬁﬁbﬁlbgag}lsg ,i,mpgtglgaﬁ, were dried (Na2S04)
and evaporated to dryness, Washe exane to give 3.4 g (30%
product. 3-Cyclohexyl-7-(2"-(N, N—d| met hyl sul f anmoyl ) phenyl )-1, 2) 3,

4-tef
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m ; 33. 3depmédr)zationH20 (100 M) at -2 C was added a sol ut| on of NaN02 (2.5
g; 36.3 mmol) in H20 {20 m ) over 1 h. The reaction m xture was slowy
added to a stirred solution of cone. H2S04 (25 m) in H20 (20 m) at
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dried {Na2S04) and evapor at ed dryness to give 4.3 g (94 prod uc¥
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1- di oyj . BOHRRRY t Met hod H
and Met hglaq%e({ﬁjgl}rﬁég’A@F‘tf)hexaﬁgcgb%géfaémgﬂ@ggﬁpg\%ﬁg.r{og’:sgp@}g%g II':Ptéorrpound 28
3- Cycl oheriplgorisis2C @%rarmwmxfh@eye@ntd@s&mgpmaodpmxhlaeamehir@mﬁrmiqu 1-
di oxi de dh t.

6[04:@ theﬂ(ﬁé&%l‘ %W %%E&gé?‘%%%‘?&gﬁ@%%}%ﬁor ébtfbst lgl%\ng éj%:% ctlve

5-1 odo- 2am nobenzenes utyI stannyl pyridine
(5.5 g; ixlidigany forPefdhiriy3hd i¢ridtpitpyuisy@datentdbMP Adnecopyd®. (780 ng; 3. 36
mmol) in DMF {50 rnl) under N2 was heated at 100 C for 6h and over night at
rt. The reaction m xture was evaporated to dryness and resuspended and
stirred TIS$2RPEIFRYRATION inally filtered. The organi c phase was isol ated
and the aqueous phase extracted with Et OAc (2x aqg. vol.). The conbi ned
organic fractions were dried (Na2S04), evaporated to dryness and subjected

to col Umﬂ’r@d‘ﬁr@t@ris%é @BHMrnﬁé’U QﬂO’ﬂ%?QQIe@E ofrdwike n’ﬁHx@Qb‘@tCerebral cortex from male
3- Cyci ohex 3,4-ret rahédro 4- benzot hi adi azi ne-1

y - -
i -di oxid étzigyatslﬂ%ﬂi@yex ‘éﬁlo)'m@-ea'#?ﬁ&ﬁ@i ) ?Q)ﬁ‘éﬁf'él’é*%go M Grhesingy
Met hod G (using cycl ohexanecar boxal dehyde). M p. 222-224 C. Conpound 29
3-Cycl ohexyl -7-{3" -pyridyl)-1, 2, 3, 4-tetrahydro-1, 2, 4- benzot hi adi azi ne-1, 1-d
i oxi de



r "1 ~~1 |'":P~" 2DD3 72 5-1o0do-2-am nobenzenesul fonam de (see conpound 37)
was transformed by Method H'(using diethyl-3-pyridyl borane) and Method G
(u3| ng cycl ohexanecar boxal dehyde). M p. 240 242 C. Conpound 30

3-Cycl ohexyl -7-(2' -pyrimdinyl)-1,2, 3, 4-tetrahydro-1, 2, 4- benzot WFBAI%Yi ne- 1
, 1-di oxi de 4-((2, 2- D nmef hyl pr opanoyl ) &® no) phenyl boronic acid: To a
soI ution of 4-brono-Npivaloylaniline (1.5fi g) 6 nmml) in dry THF (50 ml)
at -78C uas toﬁﬂﬂd I ;
yel | ow m xtlal?g%é hst| r reg&%f f)’rrH\éllé gﬁ&@@%enjﬁ g {I%t 2?‘& af)cj{ ?%ﬂ“ﬁv\ggd the
quenchedelietin wBsaHE)rge (ime? with buller ferityfugediat2?,p0@d of for 1@mim)h§he washad

hydr ol yd 2 EiR FRrE8e B Fo Mtps bR ARGy SR BMAGRRRG LSS P ik (5
x 80 nl )rpmdwe eddég@ﬁ;ﬁ@@utmdta:mm@hr@heﬂugam foa10 44n &t 27 oblexqa M e{pb6t isl )
\é\?fegddﬁﬁgﬁhgrﬁggqrﬂg%d L I}( ol %Elc%ﬁﬁlfuggdséta* djmuPétozq}JSéO Tae If|F1a(alrp(aez etolfsf and

N (4- ( 2-rpyiidp@hdbdid émhﬁeeuﬁéra’&q&mdldﬂ@éd}ﬁhm@nfmamad@ stﬁeﬂbKIW@ of
4- ((2, 2di et hyl pr opanoyl ) am no) phenyl boronic acid {2.0 g, 9 mmuvl),

2-chl or d5$A%i dine (0.8 g, 7 mol), Pd{PPh3)2Cl2 (100 ny. 2 nol %

1, 2-di net hoxyet hane (40 ml) and Na2C03 {2M 7 m, 14 mmol) were refl uxed
under N2 for 5 h. The nmixture was diluted with 10 % Na2C03 (20 m) and

ext r act ethewnembEneAyepdaiion (s tpyed Bnd asniivdest atdjEGrfons@ min A7, 0P&12 901 1@nd

t he sol vent r r rom
VB mtrﬁfrﬂ I@@?ege‘?ﬁ’\)gﬁ | M@eg\gﬁ’% 2@@%@ rﬂg!efr@ REHEntdRR 2SS P ERLY, 58Y.4

N (4- ( 2-ymig an ditray TOrpdvengrnd g @ni2erdinaetemyrif pgexpion dfinde ah87 ©0Dord. 8he finayseimt s.

4-( 2- i nyl I

N (4 o ThsteP e SR TrissHO! cpniaining: 2,5 A RAREAD 100/ IMYSS BN BH A (100uas
bOIdI edt i ml ferld dg)dﬂl!gbmhl_llsn;]ua)N;adlL@e(i&ﬂ hging aﬁsa&shAhq_T{Ns mo;SCQ]ﬂ-IZZB) m:a@re%gdbsmb and
made str i , nd. extracte X

e o A% st e AR Ao ol DB A Whacng! camentiatian iR
n- hexanen@MegePioB 30ih @3 W C OflordkspSaid blﬁtimlg”élhét@ﬂhﬂnleﬁ(ﬁsﬁq@ lag lhtﬂﬁﬁte%@b'rﬁm
powder. The product was further transfornmed by Method B and Met ho (usi ng

cycl ohexfm@éega%@%at'%h%@r) 'ncwmffonz*@%Sé@sltsamﬁlmmad@ep 5 ml of ice-cold buffer and

3 WC' OWEd diréclly JrﬂkS Wr)a‘tr%aa @F/é gfzé‘ésr f‘?&?ﬁﬁt&sjdnaeﬂ?@fﬁeﬁ%‘hB'nﬁﬂie@i@th w%sﬁé&“ 0
~, ~N am nobenzenesul fonam d see C ound

37) was wfaﬁgml@ﬁ na@dcqw bmrhabe ﬁ@wérswgplfegraw titerpd owen @asglirp fu’atﬁdum Aod G

-0y of ongiy S RERAE B, MBS dro Midhed At £ 10 ccpq SRIRE, Pl domnton 1 gi g

xi de 5- | wdmaztivtyiaondberiitersds miletemmmaddn/ c(cswenhrmapmqmnﬂ sdifillaties coumstingf. Spaeﬂc by

Met hod Ln r 3-boroni ¢ Met hod G (using

cycl ohe%ﬁé@gﬂ%@ébﬁgﬁ%gﬂm%oﬁ ﬂcztﬁa%éj@ Compound 33

3-Cycl ohgEBLLTS{ 2' -t hi enyl )-1, 2, 3, 4-tetrahydro-1, 2, 4- benzot hi adi azi ne-1, 1-d
i oxi de 5-1 odo- 2- am nobenzenesul f onam de (see corrpound 37) was transfornmed
by Method H (using thienyl-2-boronic acid) and Method G (using

cycl ohex@ne et bﬂ?j@-kr.ﬁlelbé( &kn alltRe l@é‘ﬂiﬂ@@:oﬁcer@@ﬁbﬁl@pﬂd 8tthe test substance which
3-Cycl ohexyl - 7- (1- 11 2-im dazol %%‘é‘t tetrahydro 1, 2, 4-benzot hi a
di azi ne- h i"ﬂl“&ﬁ(?&‘fé"f Bd'§8PﬂfH&Md$b§5 )hyl i m dazol e (4.8 m 60 mol) in
dry THF (120 m) at -78C was added n-BuLi (2.5 Min hexane, 26 m, 65 mmol)
and the yellow m xture was stirred for 45 mn at 78C. A solution of zZnClZ
(2Min T}{E_[Pﬁ_iﬁ, 150 nmmol ) was added slowy and the cooling bath was
renoved o for another 10 min at OC.

5-1 odo- 25‘%‘}%0"@3%?3‘@%‘2’? %;%f‘lég{e& t%Vél%abﬁ%):gn’rn%nd 37) (2.1 g) 7 mmol) and
Pd(PPh3)4 (D.5 g, 5 m)L% wa<amiteohdand| t he mi xigy eumps refluxed for 6 h.
The THF was evapor at ed angdthe—+esidue-—was treated with EDTA (53 g) 0.18
nmol ) and made slightly bakic {pH3= 8-9)|{with 1 3#-RaCH fol | owed by

extraction with Et QAc (3 ﬁﬁrmmﬁ)_mm_@ aporation of the
sol vent gave a dark oil. Flash-chromatography with 5% MeOH in CHZCl12 as

el uent gave 1.33 g (75 % | of 2-d® no-5-(1- et hyss.a
H 2-i m dazol yl ) - 1- benzenesuHHongpde—asteotortess—erystats. The product was
further transformed by Method G T{using ¢ycl ohex§n‘:bcar boxal dehyde). M p.
>250 C (decanp). 47




I :a Al~ ~, ?C0~ 74 Conpound 35

3- Cyclohexyl 7-(1',2',3 -tri‘azol -4'-yi }-1, 2, 3, 4-t et rahydr o- 1?.%@@@@ch
i.adi azine-1, 1-di oxi de 5-1odo- 2- ami nobenzenesul f onami de (see conpoun

was transformed by Method I (using trinethylsilylacetylene) and Method G
(using cycl ohexanecar boxal dehyde). M p47230-234 C (dec.). Conpound 36

3- Cycl ohexyl -7- (5" - phenyl -1',2",3" -triazol-4"-yl)-1,2,3,4-tetrahydro-1, 2, 4-
benzot hi adi azi nel, 1-di oxi fé"5-T q@0- Z-an| nobenzengsul T onam|de (see conpound
37) was transforned by Method | (using phenyiacetylene) agd Met hod G {using
cycf ohexanecar boxal dehyde . M p49231 232 C (dec170 Corrpound 37

3- Cycl ohexyl -7- (5" - met hyl f 2 —oxadirazot= 235 4-tetrahydro-1, 2,4
benzot hi adi azi ne- 1, 1-di ox de 5- 1| ?do 2- aﬁn nobenz%%gsul fonam de: To a cold (O
C) stirred solution of 2 am nobegwenesulifonam deg 417.2 g; [100 mof) in
CHC13 (200 M) was added a—solution-of todine-ponochloride (17. i g; 105
mmol) in CHCI3 (50 M) over 1 h.61The reaction n®@ure was|slowy warnmed up
tort. and left with stirmgovg night—The F%IIOH mxture was filtered
and the isolated solid wag_washed on the filter with CHC13 (3x 20 m),
NaHC03 (sat. aq., i x 20 m), H&BB (4x 50 m ). Theoisolatedq solid was air
dried to give 27.3 g (92%—e-f—pr—edaet—.——§a—9fa-ne—2—am—neben-z enesul fonam de: A
mi xture of 5-iodo-2-anm nobenzenddBul f onani de {1’73-9 g; BO mmol), Zn(CN)2
{4.9 g; 41.9 nmmol ) and PAd{PPh3)41f2Z°5 §; 2.2 nmgkp in DM F {150 nml) under
N2 was heated to 80 C for|2 h. The reacflion mxture was pgured i nto NaHCO3
(sat. ag., 600 m) and extractedi®dith EfOQAc (9x 7200 nml ). The conbi ned
organi c fractions were washed—wth—NaHEOS(sat—ag)—=and—HNaCl (sat. aq.},
dried (Na2S04}, filtered and evaporated to dryness. The remanense was
washed with water and h@oaartiztivth 6 AMPAGHdOEed PHUBABALRISRsg (929 of
product. 5- (N hydroxyam di no)-2-am nobenzenesul fonam de: A m xture of
hydroxyl am ne hydrochl oride (782%hg ltured,goRtical neuyrans (616 ng; 11.4 mmol)
in MOH (10 M) was stirred at rt. for 1 h and t hen added

5- cyano- 2- am nobenzenesul fonam de (1 g; 5 mmmol ). The ~r~Pi'i; ?2r~J~ 75
react i on Nduens whighexpeelss regaptorsforexcigtionbamie® acidenehnploridenplarined bysaueh and
extracte r r do ed
(a2 504y SoHPelnds fhY g eptalfickon WIPLFRRERA RS 4Bl cass LA S

gi ve 200 fn:g;n (Hb?ﬁ@urorﬁs [mﬂtdw:d ne&e@obtahexi;iton?-ﬂi-‘ﬁaym mplusd embn cortEx-avga

di azol - 3- trahydr enzot hi adi azi ne di oxi de
(3772w sl eRmAS I At ks A apa ) St ER sRuT e e ramie ME0s iy,
0. ﬁ (rjnml )thepNa&dVBe éﬁ:aur}agadﬂngﬁltpbtasau@{%css_(uﬁmyb} by%w@kwdc Ttd\ogsamr(ot?a@ds NMDtA
anhydr ous was heated over . ni at . .The reactjion mxture
was evapo(ﬁgﬂ"%< é[‘ﬁ%&nlﬁrl@é)sandslﬁ”ﬁ?t@d5m)ﬁo\9é?%?e 'S&'ﬁﬁ NEYIHRREBHERGABA: oac. The
conbi ned organic fractions were dried (Na2S04) and evaporated to dryness to
a brown oilé whi ch was subjected to transformati on by Method G gusi ng

cycl ohexahbeaBhoray aewaré}o kaaebﬁheéiﬁaB/hﬂapwam%poafm éhe BeHTERRABY FEpIeEaskop.

249-251 Gy &m%mt urons be used 31m efunct al model for st esofthe
3- QIctohexyl - acet a'?n@[}e ? néay4 t et ra pi I rénzot e|ad| auzdllne - di ox

i de effects of excitatory amino acid receptor agomsts, antagomsts and modulators.
7- Am no- 3-cycl ohexyl -1, 2, 3, 4-tetrahydro-1, 2, 4- benzot hi adi azi ne-7, 1- di oxi de:
To a stirred solution of
7- am no- 3METHQR®XyI - 1, 2- di hydro- 1, 2, 4- benzot hi adi azi ne- 1, 1-di oxi de (0.5 g;
2 mol ) i o EIYlu-Fé"F (10 M) at -70 C was added a solution of 1.5 M DI BALH in
tol uene ( : mol ) under N2. The reaction m xture was stirred for 2 h
at -70 C; Cardbraticortibs 6f wdstdagrbiwmmdné@seoerﬁb dbard @h%}'ipbﬁfh vasx guenmhedbes
wi th H20 and stirred for 30 mn. at O and left over ght wi t hout
stirring a&td tmt@sumfedlﬁsqetqmbwldéwgswafl@a(Q a°/odWNe§§ryp$l@s$7s[§eae@anx n
MeOH and [ h

éhtbée‘%{u@ fﬁ'%g; ;@%@ér%%rﬁ mm/ Or%ﬁﬁae Oed'irna pelan ly)ém\é" &%O%\Pﬁmum

filtered. The co I ne |Itrates nto silica’g
chr omat ogPapijshest (Bmaljdigha wentziingrg sbghtb/rm@m&ed DMEM (24.5 mM KCI ) supplemented

with p-aminobenzoate (7 pM), insulin (100 mU/L) and 10% (vol/vol) horse serum. Cells are

Lam == 13~

maintained in culture for 5-7 days with the addition of the antimitotic agent cytosine



7- Acet yl am no- 3-cycl ohexyl -1, 2, 3, 4-tetrahydro- 1, 2, 4- benzot hi adi azi ne-1,

i -dioxide (38): A m xtufe of

7-am no- 3-cycl ohexyl -1, 2, 3, 4-t et rahydro- 1, 2, 4- benzot hi adi azi ne-1, 1-di oxi de
(100 ng; 0.26 mol), acetylchl oride (20 ~.1; 0.29 nol) and trléﬁtméﬂﬂane
(42 ul; 0.3 mml) was stirred for 2 Mgt r.t The reaction m xture was
resuspended in H20 and filtered. The isolated solid was purified by colum
]E:hr Omé%%%r@%rgé (6 BV Hey giiy Qitrédo FRevBAtglidVhRolited Q8o @ r GurteP tlBRHe@ndd 1!
3- Oycl otedarpnces, aee RyeisustfadnfAxanBri Res. 47, 2504198y dr o- 1, 2, 4- benzot hi adi azi n
e-1, 1di oxi de 3-Cycl ohexyl -1, 2-di hydro-7, 2, 4- benzot hi adi azi ne- 1, 1- di oxi de:
2- Am nobenzenesul fonam de was transf or med by Met hod E (using

cyclohe»-L»:a ,

> O/l Bl Gl fiyrge e AR PUA ARy il bt il S C

was adde@7Aa( 15965))1 Ceamrbddl c8rtex neurons cultured in Petri dishes (30 mm) are

oy O reatedid B e Bnde SOkl Rt B SR RrestiRRe: (°
stirringaAgMeh thé 8Bkrond D RIOEkIGEe W8 TxPEMREER & a@:ﬁmh Bup 8Wqadditd bt &liwuree

and isolated by filtration. The crude product E ) was used without
f ur t her Aeirthfs rraloadirg period the cell monolayer at the bot om of the dish is covered with a

7- Am nog 1%c8>6‘?h§18#%ﬁ~)@spb proAbIMAE Balle dgatidt FARLRicad A eard 1o aBliRd de: A

stirred” suspension o
3- cycl otiergision-aiimediurm cedihieyadt dayer.2The preloading raediami ia esrhpdsctiamkingdP gtd . 2

14 ol 001004 B {400 0L B LCH CHOO. L) s vk gepld oL T

was fi | telhveding rtimw\ghtad:@ 31°€. sUfeefusieh intediva gHEE &Sl tene d saliniet(RIBRYH q A )

and the vapar o_dr The
FemnentE R Tagtd AbtemARE) AR i Mes Rl T e eate EAID SHR TR PHias
i( sol ?t eq, Ozlst)yrofm & teaivanto (;H'dslmph@fah@tslﬁjhﬂymltbdi Pwls:diléh.m mednuhﬂichlnEtéMdmm-l

aq.) and r ecipitated wit iltration gave 1. uct .
7- Mei hyF%'lﬁcit‘%L m%@“@re%%m@)ﬁh @n%ﬁqﬁy%w 2 iractien S Eioh kiRl tf??ece%
7-di oxi deg sberfusEd R4th HB3IEr 30 A (flow rate 2 ml/min), Then cells are stimulated for 30 gec
7-am no- 3-cycl ohexyl -1, 2-di hydro-1, 2, 4- benzot hi adi azi ne-1, 1-di oxide (1

g,
3.6 moEYeRrMiNT Peehncing the symeriuﬁwn mgdidbirgmi B i a TAresEENding MaEMdded
met hane h rBabdencd HPRisknasd rt. for 2 h. The
reacti OEHHaﬁwudrgnm}vgéMg%pg; a"taedenc ryneggé] frlz@gg%ﬁ%fed in H20/ Et OAc and
filtered. The filtrate was adsorbed onto silica gel. Colum chromat ography

(CH2C12 ° p ;

3- QICI ok@xﬁ@}- te% ﬂes F%V&i g‘njﬁl%no Nézofsiéjﬂ;ée arnaohyé]regl-nf! BMASngﬂ%(?% aing.ldl azin
e-1, j-dbosérdeticB9) the assay must not exceed 0.1%

7- th hyl sul f onyl am no- 3- cycl ohexyl - 1, 2-di hydr o- 1, 2, 4- benzot hi adi azi ne-1, 1-d

i oxi de was transforned by Method F. M p. 255-258 C. Conpound 40 ~ g A~
2CC J 7TRESULTS
3-Cyclo enzot hi adl azi ne- i,oxi de

Y PR e et P A AT it B B RhEbash TS Tl beh

2- Am nokewazere s dtonasticheabgsdd fof talonateaesithe pstacieed by using Method C.
A solution of this (1 g; 4 mmol) in RSO (16 nml) at 0 C was added solid

KNO3 (4.4 mmol ). The reaction m xture was allowed to warmup to rt. and

stirred Tqeesotaht@ibn of the Arﬂﬁﬁtrb%brﬁbb%lg t%st"@ﬁas%b@ekﬂb@séocl%la‘%ﬁb% tHel 50
m), filtered and air dried to give g (94 pure product as a

yel | ow fWtenfiatign @@P&M&%@nresmwswrtmeé bY:B?)’C'QW%?ﬂCiGa@?dM 1, 2,
4- benzot hi adi azi ne-1, ~ -dioxide (40):
3-Trifluoronethyl - 1,2,4-benzothiadiazine-l,l-dioxide was subjected to the

fol | owi rigesults

The result of the test is shown in Figures 1 and 2. The results show significantly increased

Figur 1 shows potentiation of AMPA induced [3H]GABA release from culiured cortical neurons



transformati on schene: Method D and Method F (using

cycl ohexanecar boxal dehyde) . Nlp 209-211 C. Conpound 41

3- Cycl ohexyl - 7- phenyl sul fonyl -1, 2, 3, 4-tetrahydro-1, 2, 4- benzothlad|a2|ne 1,1
-di oxi de 4-i henylsulfonylanlllne was used as starting mat er i AN AR 2
follow ng transformati on sequence: Mylaod B and Met hod G (using

cycl ohexanecar boxal dehyde). M p. 243-245 C Cbnpound 42

2. o nond Sy iRHHA 8 PR PAHH R s BbREEEH | dfat GRBBLA T AR ot

aci d anhydejelethiz3id8. M ; 27 mmol} and stirred at rt for 2 h. The reactl on

m xture S eva oratedtod stlr h H20 ndfllt crude
b oduct. RaY 4 vy sty KA ntped [ Hie Yabutriaese o cuuielarise Bayons
Met hod Céy(éb?’rh;ﬂﬁhn@)ﬂq hohex poraasRMGEIStBRXEEN relMive 103F8 pd@Rti&tiorGa

3- Cycl ohexyl - 7-sul famoyl -1, 2, 3, 4-tetrahydro-1, 2, 4- benzot hi adi azi ne- 1, 1- di ox
i de 4- SWM avelgthiggider ani | am de: A stirred sol ution of C SO3H (20 M) was
added anthranilam de (7.5 g; 55 nmol) in small portions. The reaction

m xture was heated to 100 C for 1 h and then poured into ice water (300
m). A precipitate fornmed, which waoltage Glasap.by filtration and dried on
the filter. The isolated solid was dissolved in 25% NH3 (aqg.} and stirred
at rt. over night. The aqueous phase was washed with Et OAc and concentrat ed
to 20 m. The aqueous phase was sat utgEBHOBISt h NaCl (s) and extracted with
THF (3x 50 nml ). The conbi ned organic ~ ~ A~t~ 200 78 fractions were
evapor atRPargiedis waePesiomed i) \é@?a@& YR HENFEORKBIRELYPABIFP! PBICDICATP 13 Ny

product . mathods (Hamill et al., 1981), essentnall as descnbed prewously (Mathiesen et al., 1998
3- Oycl ohexyl - 7- sul f anoyi - ~ 4-tefrahydro-1 4-benzot hi adi azi ne- 7, 1- di ox

i de Q43) TherGlipwiamsqlt aa h@@%WP@m‘&f@ (Wd): é\“’@ﬁ QA BY Qatine, MoChding

cycl ohex 0
(o) S0G5EL Rpy I gttt o) ThBycu eI HOE) dadiegE iz o
4.5 (1 Hntragellular8oluticn (r6M): @@QI (120); Csb 2GHgM.. 2[;&@)'6%1(1‘(0 YAMEPES (10, pH =

3- Cycl 021{32 | - 7-sul fanoyl -1, 2, 3, 4-tetrahydro-1, 2, 4- benzot hi adi azi ne- 1, 1- di ox
i de 2-A - 5- sul f anoyl benzenesul f onam de (see conpound 101) was
transforned by Method G (using cycl ohexanecarboxal dehyde). M p. 252-254 C
Compound 4?

3- Met hy| SOTGHIIESS | sul f anoyl - 1, 2, 3, 4- t et rahydr o- 1, 2, 4- benzot hi adi azi ne- 1, 1-
di oxi de Mouse neocortical neurons were cultured essentially as described by Drejer ef al. (1987).

3- Met hyl - 7- di et hyl sul f anoyl - 1, 2- di hydro-1, 2, 4- benzot hi adi azi ne- 1, 1- di oxi de
was red u5@@%%%@@9%@'”ﬁ/@@ﬁb@“ﬁyomcda@l’@Mﬂ?"@ WeBh{shYgdamder sterile

2-Cycl Ohewd.t.oquZTﬁe ﬁsgﬁtw&éﬂmp%é qum%pém@ aINdl\hé 'trﬂﬁrtahé’cf P i@ﬁ@m@s A

sol ution of 2-am nobenzylam ne (3 g; nmol } m) was ad
trifl uor pgid}l ard BYAGe &2hwdymie! § 3irs Sﬁh°C Zhemﬁﬁ weemsuap@hﬁe@at apomqentramn of
h. The reaction m xture _ was evaPor ated to dryness, stirred with HZR/))and

fi1tered! xTHE callad inr shently mediied BYEN mhsh daptaiptdBersa seism fY %
di met hyl Bahleiﬂlna(%@fﬁ‘/rﬂﬁ,)%ar%ﬁmgepzcﬁé‘gcﬂg@ h%gn@) LUSLiAghine (0.5 mM), msghn (0.08

cycl ohexanecar boxal dehyde el ectros ray) M+ 32 H NVR
{ DVBO- d6}/miy apd (KCI (23.8dM). The O(eh suispej)sw%wa%squenuerbtmmowl@tgdqmo Rolyd)-lys®egs

{1 H S) cofed 363 Mot ddhds (éLdelshf.)Glaés §overshps (3.5 mm) were placed in the dishes
before coating. After 24 hr in culture, the medium was replaced by freshly made medium
containing 1 % N2 supplement instead of serum.

The cells were kept in culture for 7-14 days at 37 °C (5% CO,/95% O,) before experiments
were carried out.

Electronics, programs and data acquisition: The amplifier used was the EPC-9 (HEKA-

electronics, Lambrect, Germany) run by a Power Macintosh G3 computer via an ITC-16
interface. Experimental conditions were set with the Pulse-software accompanying the
amplifier. Data were low pass filtered and sampled directly to hard-disk at a rate of 3 times

the cut-off frequency.



1.0 (11 H m. Conmpound 47

3- Cycl ohexyl - 7-di et hyl am nosul fonyl -1, 2, 3, 4-t et rahydro- 1, 2, 4- benzot hi adi az
ine-1,1 dioxide ~ 0 ~n~ ~ao~ 79 2- Am nobenzenesul f onam de ,l\/\ﬁz\r,l?l,saq as
starting material for the follow ng transformati on sequence: t hoC %
(using cycl ohexanecar bonyl chloride), 56kt hod A (using dinethylam ne as
amne), Method F. Mp. 243-245 C. Conpound 48

3- Cycl o fes .5892 :ﬂ’léghr‘é'd%:kmb@irt@eréI%LBL{II]EBWOmlb&o%ﬁémé @targafmeaemﬂrm?, 4-benzot hi

adi azin m nobenzenesul fonam de was_uSed as starting materi al
for t heCopenitadeng Denemass) oSt 3 berizostal eifst odapuivd ZEitZ-instrugente, Augsburg,

‘l\%f nge@?@ggﬁ)bg% b&o%é\%%ééi%%ﬁﬁ%éﬁg szgJA A RIDSh HeaDEoRTHLAS L8Ss AThBS -

3- Oycl okepgrimahtpyThapipeitacsotrodnwhs b, dl@idizeretivahyids, @nt, tBe ffbrenzemasadi azi n .

e-1, 1-di oxi 2: Ami nobenzenesul f ongm de s, _used tarti naterial, for

The 1ol PO TRD BRAFFER 08 N oRBL e R RoATE B TRAL b S aBR R ol ony

g;l ori deblésrgb@rt ITad efectredes vepy pé@kd diithahaspamp@ite ivitehngh fust pligr. to 244446 C.
oun _ . ,

3- %t hytlél?ﬁ-@ﬁﬁ%tﬂ-%ﬁgﬁ%%% SiRyerstips were rpRsferaed in 312 M eXPEURGIEhFIAREY | ne- 1, 1

- di oxi dencimfsd sPPREEENEsUAT PRaNBE/INBScOBSIIMPD, @uyarﬁdﬁdswguﬁﬁaﬂearvbiml NérR&rskhe

foll owi ng transfom-ati on sequence; Method C) Method A (using piperidine as

ami ne) , OREEH @S DEUMSHIRI e GONLIRYGHS YotPerHedr) with gxacellblay saliiporira rags ofid

M p. 255; ) ; . . ~ 00 © : ;

3 Oyl opy ey MersrBEeHAaaton (1.8 G, sugoeps;rale <0 40 g wholp gl configuration

e- 1, 1- divesi alwirddAm susienzenesul f onani de was used as starting material for

t he fol l.owi t : Met h A i i i di
e an nd e ik WERRE ST IcReS PSS o B e RIS Gk lpBfimBhpfe! ¢! ne
228-231 cGrreﬁbmiJs)_ cmdi_ng_ausly rrﬁasured f(lnr gt least 91[0 séec tﬁ ensure a sztaZIebleak m;rrr]e_mt.d_ _

3-1 < 7- 1.nosul fonyl -. - r ro-1, 2, 4- benzot hi adi.azi ne-
1 P oA SoRiR g Son B SRk B e Gl dhSidh ArclsOREr R T [ e
fol | owi n@iveh aAbwHIPE Rk tRLISEILIENEE pldvel APErdximAfel/BaLi HoHsinaGeRi RElicdiiae as

am ne), Method D) Method G [using isobutyral dehyde]. Mp. 237-239 C 80 ~
O ~-- Jyastriggersdyvitpnoge tubing connected to thé flow pipe was compressed by a valve

3- Pr opylcohtrBiidRey) SeMAse-5oWare AR (ol iy bW BpSlicd fér e BEBEAY b5 %@Eﬁﬂﬁ&eél, 1

- di oxi de 2- Am nobenzenesul f onam de was used as starting material for th

f ol | owi rRPIRINAABT ITRBRANSAS HEgUEPRAaDIREMTIEICE, thrsempaund {aue iRgtqsl Was ingludedas
g‘nggﬁhdh/gﬁm%e RhatBbPath G e HNOARYRMERASSOUESH . ThMBmpbddd FabPlegertuntil

3- BenzylreFpgispect dinepsigbtatapie waoBtaimedet r ahydr o- 1, 2, 4- benzot hi adi azi ne-1, 1

-di oxid -Am I 1 as starting material for the
fol |l ow %ﬁ%@?@ﬁ%ﬁ@ﬁaﬂs&;@ggﬁg&% \Kﬁ%ﬂ);ﬁ%c Met hod A (using piperidine as
am ne), Aktymdiniantdetioskridringsdiangogrh enypaariral2ehgake]). M p. 242-244 C
Compound 55

3-Cycl opentyi -7-pi peridinosul fonyl -1, 2, 3,4-tetrahydro-1, 2, 4- benzot hi adi azin
e-1, 1-di oxi de Cycl opent anecar boxal defgeriALg&ti rred sol ution of

cycl opent anecar boxylic acid (2.16 m; 20 nmol) in dry THF {50 m) at rt.
under N2PiggsanddsiaysliBMRI (micogere olgeingaiiom BamhpkgaardBreeding and Rgseaseh 20
mn, Th td l re was cooled to O C and added BF30Et2 (10 m; 80
nmol ) osgéﬁlgﬁkﬁﬁ\;b\ﬁ%;‘ghe reaction tenperature was kept below f3 C. The

r eact i onHoisetsgrum e sapplemedt and owitune oyediaowvete. puacithsked fitonwlifdh TetHnotdgies over

night. T chl 1 was added NaHCO03 {sat., aqg.), H20 and extracted
wth Etﬁ?bﬁehé%ﬂggn%%% anic fractions were washed with NaCl (sat.,
aqg. ), dr ARUPA (detfifd)3-laytito e Bpasthayledisbrazdigpngsisnit acig) was dyrthgsiodd an oi |
whi ch was _used wit haut further purification. e oil (1.4 was. di ssol,ved
' Grod Detipgeal AR ralraCRb At ot TSty Jerfbel B tofeg anc

stirri ngBfcatullndwathisdide bR RBRGA, AIBATISUCHIR WasHrbh FiaeChan@, Bhend i I trate
evaporated.onto silica. Colum chromat og{ﬁ%[s)@é af forded the pure al dehyde

whi ch waSWIZeHRngdsAl oSr (R38Rt WereHiam S Acheng Y.-S, Liu W-L. and
Chen S.-H., Synthesis, (1980) 223.]

3- Cycl opentyl - 7- pi peri di nosul fonyl -~, 2, 3, 4-tetrahydro-vy, 2, 4- benzat hi adi azin
e-7) 7-dBegUd® (55): 2- Ami nobenzenesul f onani de was used as starting
material for the follow ng transformation sequence: Method C) Method A
(using piperidine as amne), Method D) Method G [using

cycf opent anecar boxal dehyde]. M p. 258-260 C



81 1'i I I'. Conpound 56

3- Cycl ohexyl - 7- pi peri di hosul fonyl -1, 2, 3, 4-t et rahydro- 1, 2, 4- benzot hi adi azi ne
-'1, 1-di oxi de 2- Am nobenzenesul fonam de was used as starting material for
the follow ng transfornmation sequence: Method E (using cycl ohietadiécadifbonyl
chloride), Method A (using piperidine & amne), Method F. Mp. 262-2E4 C
Conmpound 57 3-Bicycio[2.2.1

] hept-5'-en-2' -yl -7-pi peridi nosul fonyl -1, 2, 3, 4-tetrahydro- 1, 2, 4benzot hi adi a
zi ne-1, 1-di oxi de 2- Am nobenzenesul f onam de was used as starting materi al

for the Tha fesuitharashMeYiorm@td-6n sequence: Method C, Method A (using

pi peridine as amne), Method D, Method G [using a racem ¢ endo/ exo m xture
of 2-norbornencar boxal dehyde]. Two separate di astereoneric m xtures were

i sol at edTive tdmpoynds(o& (FPg(B) 282 (Riyadid 111 (Fig. (6R) 1 128Rig23Bar® 1Th (Rgusida!i58
3-Cyciohexyl-7-(¢1',2' 3" 6 -tetrahydropipert] dj | fonyl -1, 2,3, 4-tetrahydr
o 5. anegnideddie St nevens by ARNTCARARR Sh BADAVEA PPkemrS e hced as

st ar ti ngeompdindas shown beRw. @it evémeat transdtantEibh 0N e s Yass & redbisis] deen
{using cycl ohexanecar bonyl chloride}) Method A (usin

1, 2, 3, 6t BPHAhNG SfRAt PhPRand S3Rarsiks) for %\{qqgldnipptqglaét_er%@?h £Yboidhe compaunds 59
3-Cyclo ‘e I 1 , gasrg%d - en
zotcyhi ad :’*gﬁzé/hgz 13(9%%%5?“(@ l\%%&ﬁdor%req/léz%%%g%{ggﬁ%ﬁ%ﬁgésglaéo%gg as’ é?a%otof"n’g@
mat er i al sl 15he0 PAI2 spe; Y1 :140ns4/8rewat 1 Bh 49edu@reme: InNBE lkaderdinéntsishgwn the

eyl ohexanegar bonvl, £h1 o el VELod AskUsd 58 Vi B A H Sg B ).

3- Cyci ohepy bitdet (ot thel dompourdls, viére coht@itydiondishBaddriyAd & sdthbiviay forlt £ Beldwt et r
ahydro-1, 2,4 benzot hi adi azi ne-1, 1- di oxi de a ~i ~,pr; 200 82

2- Am nobk2lerRess PPORAAP 86CUE4-&ed as starting material for the fol | owing

t ransf or gRFERENSGEEIENce: Method E (using cycl ohexanecarbonyl chloride),

Met hod A (using 1,2, 3,4 tetrahydroquinoline as anmine), Method F. Mp.

218- 220 DBrej@ohpdamerédl and Schousboe A. (1987) Excitatory amino acid-induced release of 2H-

ot n i nai Sock o by OB ARty g1 Mol LR T (g

mat er i al Haaill O, Maktl & MendrianSalmanmt BoandSiguena .J. Ve d dmerovdatpgatsh-damp

(using N-nethyl pi perazi ne as am ne}, Method D, Method G (usin

Cycl obex AL Bo IR ae) Roneph Satrpoasinio elaniirluds FoRbr e apches
{0.6 0; PrdosraArn wassdiippol ved in 99% EtOH {30 ml} and added a sol ution of
1 M CH3S Hg_in 99% Et OH. The mixture was left for precipitation for 2 h and
t he sal t Madigpsgred., Biprmingt T-sndotensamb-H APl viya 2o in Migrosyiatualigs ot ibEéed by
HPLC f or | r i I I n

AR s i sl I SR T S ek
of 10 ngWnPharaeebdhd: 629-167.

3- Cycl ohexyl - 7- (4' - met hyl sul f onyl pi perazi no) sul fvnyl -1, 2, 3,4-tetrahydro-1, 2
, 4benzot hi adi azi ne- 1, 1- di oxi de N-Mesyl pi perazi niumchloride: To a stirred
sol ution of piperazine (4.3 g; 50 mol) in CH2C12 (50 m) at +5 C was added
a sol uti ¢tentophOidRisRsHlidadion5 nl ; 55 Mol ) in CH2C12 (15 m). The thick
reaction m xture was stirred at rt. for 12 h, added CH2CI2 (100 m), and
extracted with 1 MHCI (300 m). A precipitate fornmed in the aqueous phase
was filtEWERP@$Eto give 2.66 g of N-nesyl pi peraziniumchloride (32 9.

Evaluation of the in vivo effects of positive AMPA modulators (PAMs) on the AMPA evoked

spike activity in rat hippocampus.

PRINCIPLE

Hippocampal single neuron spike activity is strongly influenced by excitatory input, and
iontophoretic application of AMPA induces spike activity in vivo in a dose-dependent manner
(Mathiesen et al. 1998). The AMPA evoked spike activity is inhibited by intravenous (i.v.)

administration of a wide range of AMPA receptor antagonists (Mathiesen et al. 1998), which



3- Cycl ohexyl -7-(4' -nmet hyl sul fon yl piperazino)sulfonyl- ~ 2, 3, 4-fe
trahydro- vy, 2, 4benzothi adi azi ne-i, ~-dioxide (62):

2- Am nobenzenesul f onam de was used as starting nmaterial for ;pﬁ\ ? gvvl ng
transformati on sequence: Method E (using cycl ohexanecar bonyl' ¢cht or 8

Met hod A (using N-Mesyl piperaziniumchoride as amne (1.5 eq.), 3 eq.

K2C1)3 was used for neutralization), Method F. Mp. 272-274 C. Conpound 63
~ = Alm'd*CaYé?z(tﬂﬁt $3 excntatlon is ananly mediated via AMPA receptors. PAMs potentate AMPA
3- Q/c ohexyi - 7- nor phal i nosul 3,4-tetrahydro-1, 2, 4- benzot hi adi azi ne
1- di tpeedter activatins e r¥enylif f%m%a@la@@'%wra@sg@ Aivoi e Irtatniactian of an

EEFOI R A Rl v A SV R S e

Conmpound? chn,e@@p&ycgr@[pgofzmy:tro actwe PAMs. This have been done by studymg their ability

}QSP;ZFF‘Pee%aPHF%QWéP%%@S%@ C%Vlﬁye%%%%/dé@rﬂwsg'ﬁéﬁgggZ?tsge conpound 18)

was transformed by Method G (using a racem ¢ endo/ exo m xture of

bi cycl oPREPARATION - 5- ene- 2- car boxal dehyde). M p. 200204 C. Conpound fi5

2- Met hyl - 4- oxo- 3, 4-di hydro-fi-qui nazol i ne-N, N-di met hyl sul f onam de

2 Met hy Exnertiments whrelphehmoglemenatsl Windar ratss@ &6, d?ermmarahwaigahnglmw ¢.13.6
100 ) 6 The

ot ur e oo B aL B bR aet L B ARSI Bl s el el S RER A

t hor oughiegbumaﬂ tﬁd\ial;;i@@3 /pr)tanld thdzleanﬁmrbt arddre mwaahmkhstefd 8¢ &eEpurpose of

2- Met hyl - g ﬁ lf? ui na 0J| ne- N, rreth i sul foHam e:

2- Met hylmoaf“tSS&'Eﬁ §'°° FrERPHrDERA I 8!”] 'mew%@f%ma e &8”%(‘%%‘& ng
di et hylfedtide o, BEINAE) (0. M‘IDO m?l@? a?ﬁﬁn@eur@@lrmotmﬂgfﬂ Addltlonal anaesthetic was
2-Trifluorometh 0x0-3,4-di h - qui nazol i ne sul fonam de

STl f PR he el AsBRBATH tFea DGR of B RAMKORE ] "R emaF Sanelatss A08k hod
A (Usi ngnOraps Me%ab&l i stdfe lcf‘ﬁ%m M-B:veRtih éﬂjﬁejy oog?im?&ﬁ’tﬂﬁl Stqqo Basile,

2-Trifl uoronet hyl-4-oxo- 3, 4- di hydr o- qumazo N, N- di et hy onam de
2-Tri | f iGooneyieéarese dhonZars @t&iy(tsmeeta@wpmﬂnm)almm*saw?aﬁfﬁ by e bgativiet hod

66 2. Tr brp T B et M ey B Vi oz B brariofBr) ntitn R

i ne-1", uas3iitteirdved eRtosiiOpients radtsresidl raraping ®ran séovereeviti 31095 Blaof.
anthranilam’ de (13.6 g; 100 mmol} in THF (100 mM) at 0 C was added

BRI L L L e
eVaPOr ateh s K00 yRUSIENIR] o g DS find e Ao S hadahedago!

was air 0 give roacetam
2-Tri | f |dissobadett 46D do¥d én 2@0rivdé Nags thﬂaaemtwnmﬂdertwadymmnb pH 7usBgwith NaOH.

1,2,3,6 di 7:.230

2 TSRS O Ve e 35 s B, A ke SRR 9T Phnar de
2-Trilf Ilumpﬁ@@n@awl@am@m 89) 66e Iéﬁmi@@lﬁbcﬁg) 2msnr\n)rfaﬂw gﬁmstaa/tud\vﬁt hod
A (Using c%ﬂgohexyl am ne as a Fr@% 261-263 C. Conpo

2- Tri f | deYRtBieride .- GOMROEND &3, %OQNEIE%&QMPF%JN%H%@WMPPM%W%
2-Tri '“W&fe%ﬁﬁa%me‘é%‘?‘ﬁ%% rgﬂénéfﬁo? %BFBQHBE’%%%OM:%BH %Q%fn‘}lj fRd by Method

A (Using norpholine as am ne 82- 28 ound
2- Cycl ohexyl - 4- oxo- 3, 4- di hydr o- 6- qui nazol i ne- N, N-d| nmet hyl sul f onam de
Ant r ani | BARBMERERS sed as starti ng material for the follow ng

transforpati on sequence: Method A (Using 25% NH3 {ag.) as am ne. The
r eact i orE YRKEE EErQGh BRIk Bet Y RSN YESAORING Y ascemlewtgmswﬁaﬁirw@ Shikecand

were sepg@habesydh. Néﬁr@ﬁ&ts?;g{emwy n'Mﬁ‘Fb‘é‘P@f Setlonidiéhtials s') was monitored on a

cycl ohexanecar boxal dehyde. The am na auto oxidizes to the aromatic
hydr oxy qRHI$RaEEse hﬁg)grarmt@ettg@@mg\llgdlgators for AMPA, COMPOUND 61 and vehicle
application.
PROCEDURE

Extracellular recordings of single hippocampal neuron spikes were made with five-barrel glass

microelectrodes (5B120F-6, World Precision Instruments Inc., Sarasota, Florida, USA) with a



Conmpound 72 3- Met hyl - 7-sui fanmoyl -1, 2-di  hydro-1, 2, 4-benzot hi ad

i azi ne-1, 1-di oxi de 3- N@thyl 1, 2- dlhydro 1,2, 4- benzothlad|a2|ne 1, 1-di oxi de
(see conpound 73) was transformed by Method A (using 0.5M Nl-lgsullrb[;l'b;%aas
amne). Mp. 295-297 C 85 ;~ h n, p~ ~o00~ Conmpound 73

3- Met hyl - 7- di met hyl sul f anoyl - 1, 2- di hyd@- 1, 2, 4- benzot hi adi azi ne- 1, 1- di oxi de
2- Am nobenzenesul f onam de (17. 2 g; 100 mml) was refluxed in ACO—| for 5
days. The girmetapiof 48-d2fuon.ndd indisidusidhatadsi wee filiedtwitit § dhNabt(reestind), WiOOMM

g Lyf qig@v@”%%m%&%f glh%@éﬁ@o‘%ﬂfﬂa”@%@ 61 i 200 MM,GHRSO: Na” (pH 4.7), 200 mM
3- Met hyl efli,So4din dsla41z, weﬁmyzgﬁmtr@da%m@ wa&ﬂde@mﬂmmmm ansformed by
Met hod A (u5| ng di met hyI am ne as am ne) . 260-261 C. npound 74

3- Met hy| BxRerienss were F%P“"L'@??&IWH?WW B?W@P%(ﬁ‘ FonyP- 51’“2'1 d-| fydr &L, B-pen
zot hi adi 8aL€ hd,- a‘i’c@?ﬂlrﬁlbeto%d\@ﬁ&y& V@atgorﬁjﬁ@égf ‘Neﬂrona| spike activit was evoked by

, 2, 4-benzot hi adi'azi ne- T, 1- di oxi de (see co 73) was transfornmed by
Met hod Aopieshergtia applizagon ef AlIRAdioo pRpeds ofi 0a1§ awithd)s min iptery@s- SipgleC.
Conpound,

3- Met hyl " &) SP6R ETIY rasAmmbTeg 5008 HRF it @ Banayidtn, of ;3 20 & KHa. (VBB
de 3- Met 380 with aMﬁﬁ?dﬁasmaﬂpmh@eﬁzon mamrrmtm@adjfolmal bBAYeOfdie andmwfidined
;g)g 2’2; ae%g r&@g Bém%%t&?ﬂ\e”sé Hésé Br%g?é’rﬁl\aﬁtlﬂexﬂ@lrglus in esrfa%g] 8eﬁ1bri% '

3-Trill uE\reOanmZ)lesi@ﬂdJ\rﬁ‘ﬁéd))Er@ldrfdam)d ecmputdi mgrama 4is3,récdrapd atddnathenial ne- 1,
1-di oxi de 2- Am nobenzenes starti ngn material for the

fol | ot Elop BFRsP O BRM s S AR Gom R RGP AT At EOHISANSN . Lot n

di met hyl AMPrewas cjaBiedanto %fbcaﬁ‘@@s%?eg@lar@?ﬂ@@@ﬂﬁioﬂ 405 s. When neuronal
2-Tri fl uoronet hyl - 4- oxo- dr 0- 6- qui nazaol i nesul fonic acid

2- Ami nob%?@?ﬁ%d’l’qféﬁéﬁﬁ'%éﬂmthﬂfé‘ﬁpé@%{%ﬁ?? Hig npdvan apre ihan t1R&. Magaseiithg
transfor H@érl £1o §ﬁﬁh‘é9d?§ﬁ%9rp %?tah@@s@/zarrb@r NRERQDirid 484 & ApGHdISthRafkeof an

am ne).

3- Cycl oh@@MP@UNﬂQ@ICQMF?OQND 5%@@?4‘?&?@\‘@ 125 /COMPAIYNDAN ar CAMROUNS bHid de

Tol ui dj ial f ' , i
cequencel SBERSd BT BTk Bl e B Uk e FeBbie St AR SO VAT o
2- am no- domgttrivgt lherret évess 4b hon aftedietrbyencesrigietianl ThatFiAdm rédcti@Acvhe Xeme) by

2- Am no- 6 ~e~~ [1.J I fo ide was further purified
by col unﬁ"@ﬂPBP?BgBrﬁﬁﬁﬁﬂﬁ'céhan gé%%@%ﬁ%@%&% " (usi ng

cycl ohexanecar boxal dehyde). M p. 228-230 C. Compound 79

3- Cycl ohgpguiSshydr oxynet hyl - 1, 2, 3, 4-tetrahydro-1, 2, 4- benzot hi adi azi ne-1, 1-
di oxi de

5- Chl or OFB} @Mbwh@fxaﬁhento%aﬂeﬁwdppjwatlm 4t DoMARDUINB @1aaihaacdd AMR O rvaedSpiar b
oxylic aci To, a soI ut|

5- chl or of %t"ﬂ\;yc‘vaW@Q?/ e%cd? At influsnge the,ovakpd satkg AcE IntrayeBRYSie (see
conpound a8Mini§tfhtidA cgclot'hJeQdé’T@b)mg Rg d)rdﬁd hoFeHencBIAMPA evdiledspis astilatg dFig.
s-BuLi in_cyclohexane (1.3 M 1.6 m, 2.1 mmol) under N2. The yell ow

m xture W85 stirred for 15 nmin at 78 C and dry gaseous C02 was bubbl ed

t hrough the solution for 30 m n The cooling bath was renoved and the

m xture was allowed to warmto C. The sol vent was renoved under reduced

pressur e Figh@- ﬂ%ﬁ*’@é@ttﬁl?@%'oﬂrqfﬁmﬁ?ww £h eppanessh¥PAce vaked singlengyron 2
?g>2 " The Bl iRty FHS SortBshor e sthiBhidresidnt (oM it hoEMHcE! AR &¥8Red™

5- chl or o-sBikgdctviyxyl - 1, 2- di hydr o- 1, 2, 4- benzot hi adi azi ne- 1, 1- di oxi de- 8- car bo
xylic acid as colorless crystals.

2&%?' Oheﬁ%{ 10. Cgclgfhha)ﬁgc{e ‘lb rgké P@néﬂj pétaaqfe%tzAMEA]évoZeg Bme%%tngt gr boxylic
5- Chl or o+Hmpechmpesy$hated -boik mpdve i RMMPAderavetihdieate aimenef- ddrlindtrajod €-580@ar bo

xylic aci ) was dissolved in 99 % EtOH {50 m) and
hydrogenf?tgg(JU%qqﬁgwré,‘t'f‘&b % 10 ng) at 1 bar pressure for 24 h. NaOH (1
M 12 m) was added and the m xture was filtered through a pad of CeliteT"'
and conc@ier iatved dffectt®df e anmsommmnw @lokdd yite @@Mu@rw@s a@ﬁéiwdéﬁﬁoﬂdfbe@bntrol
slowy to reC| |tated¢ roduct eldlng 110 an

3- cyci oh&RYie-3CBYYPYRIdr %MQE‘WZ haingad §7ehMPA L %ﬁF’SQ?% L5okag Bblew i ¢
acid as col orl ess powder.

3- Cycl ohexyl - 8- hydr oxymet hyi - 1, 2, 3, 4-tetrahydro-i, 2, 4- benzof hi adi azi ne- 1,
~-dioxide (79): NaBH4 in triglyme {2M 0.75 m, 1.5 mol) was dissolved in
dry THF (20 ml) and cooled to -50 C under N2. BF3-etherate (0.25 m, 2.0
mmol ) was added and the m xture was stirred for 10 mn at -50 C. Solid

3 cyclohexyl 1 2- dlhydro 1 2, 4 benzothlad|a2|ne 1 1 d|0X|de 8 carboxyllc

A e~ o o o o o



transf or ned by Met hod F. Mp. 220-223 C. Conpound 80

3- Oycl ohexyl - 8- (2- met hoxyphenyl ) -1, 2, 3, 4-t et rahydro-1, 2, 4- benzothlad|a2|ne-
1, 1- di oxi de 5-Chl oro- 3-cycl ohexyl -1, 2-di hydro-7, 2, 4- benzoth| gﬁbqﬁ

~-di oxi de: 3-Chl oroaniline was used as starting material for t o] pomnng
transformati on sequence: Method B fol I%wed by Method E (using

cycl ohexyl car bonyl chloride).

5- Chl orqnﬁenewAMPwytlm@ammd@uﬂhé’d dhl yeHrginkl &ff¢kt bRNZoE RiNIRIA 28dpaRsds, bvbikaxi de

T | ut -3-
oxyl - 1. Sl ety AR SHOUIRIPBAT G | e THere. wita ndial SH¥YRS O2NaIBA i n dry
THF (20 Esporiesah@ tﬁ‘e%&t@ﬂ@@eﬁ‘ieﬁébh‘nehﬂo@dﬁ|1@h8>86riﬁ'n(a4{e3| Mad%wlﬁisﬁ’lttonﬁﬁg

mol ) under N2. The yellow m xture was stirred for 15 mn at -

sol ut i on10f Fig2 shewg angxagipimei gnhiancementTHANIBA ipgpangss am@éuwP®hléJEb6®K101@g

bat h - ) : NaHS03 (5 %
20 ) i Fatireeh R et R A Rl 1B R 4R SRR (o 12 Re2504) “ane
evaporated to dryness to give 0.76 g (90 % of

5-chl oro-3- - 8- 1 d|h 0:1, 2, 4- benzot hi di i ne-1, 1-di oxi de.
> onil o oF 5 Y S SRBRING 83306 BTty fdspn B S By SRR Eotiesd g n
e-), 1- di gxj, d@t hafd cﬁﬁl%mrr@lnglfeffect on hlgh mtensnty AMPA responses('i? nA). 10 mg kg-1

5- chloro 3 cIohe | - 8-io0do-1, 2-di hydro- 4- benzot hi adi azi ne- 1, 1-di oxi de

(290 ny)©e was %9%%%5@&@ 96?66@# eeogécwag (HEting of wjegtionrsgnarked by
Pd(PPh?’)é%gdédl@oxr%ov% i@ aOAS fade 2- di net hoxyet hane (50 m ) and Na2C03
(2M 2 m, 4 mol) were refluxed under N2 for 2 h. The solvents were

renoved under reduced ressure and the residue was extracted with Et OAc (2
x 40 m )F'@n&t@@MBQ}H\Hgéﬁl(WmQ k@S Wierheaced AR evokedsoiKeaatoy . (PO ni },

dried

or oduct  Saa pine T B 48 oD R SRS BETaE e e
(1:2, vl a)shadecébm»eabqveyhelﬁmmfgtraﬁﬂ ng (73 % of

5-chl or o- 3- cycl ohexyl - 8- ( 2- net hoxyphenyl) 1, 2-di hydro [

,2,4b

3 Gycr onbiy 380t AR ety oGS DR s B e erieHaon e
b LRI Vel s stee e intery simpiin sl o,
o 1. 1° 0f BRI 20 iy COMEEUNIS \xaéﬂ%késb@%anh%ﬂ@é AR cPROD8EHI)  and
hydr Ogenﬁfp%QcéJﬁbL&Q ﬁﬂa' §fc(lé%c%as%% mPﬁfevéké%PsEpuEE SSRUY ﬁrduI@@be)@WFsGUW

filtered through a pad liteTM and the solvent was renoved under
reduced P é@t@ude?q/méﬂumsmjtelwnh@st(rth and lasted fenoreghan 2 hours(FigRH4).2CD3 88
Gt a5 colSPIRQONEF LLVERTRAC pputedn NEER! Pertate SERE e RebdhRRe ™
100- 105 &nt@@mﬂuﬂhS]AMPA responses were low (from 21 to 209 SplkeS response”’, mean

3- Q/CIOhe - th X ph nyl)-1,2 3 4-tetr h dro-1, 2, 4-benzo hlad|a2| ne-
T TG oxTeRborgEied b vauS PON SoHlsE BRb st PRGEE R R e Pb GO Eeac o
for the foraabs t6LO5S m@y%smgm ,Mgp16108- 115 C. Conpound 82

3- Cycl ohexyl - 8- (2-pyri dyI) 1,2, 3,4-tetrahydro-1, 2, 4- benzot hi adi azi ne- 1, 1-di
oxi de Fig. 13. COMPOUND115 ﬁ]o mg kg’ i.v.) enhances AMPA evoked splke activity in

5- Chl or o- 3- cycl ohexyl - 8- dr oxy boryI2-~ 2-di hydro-1 4- benzot hi adi azi ne
-1, 1-di oXirpecampus, g'@ﬁhapgﬁ b@f( indicate the time in i.v. injection, 19003after onset of

5- chl or oyggigy 4l ﬂh?ﬁé/leﬁéct%’f@ foOND 7141071 | 1-di oxi de (see
conpound %%) {0.60 g dY in dry THF (15mr?1 lmaa% Q@%Jr& was added

S-BuLi in cyci ohexane (1 3 M 3.8 m, 5 mol) under N2 The yeIIow m xture
was stirrég o OMP@UNDA1 QW@Caﬁd\WM@PBSQ@anmCBW@Uﬂm Moviegs' i acetes.

Th I d t d
ctirred PRANHD e RSB do AR IR bR e GY Bhov b Pl
(0.5 M I2CONIP@QUMDe&T ratddefdr wickd tHan@A6 hodr.x 50 nl ), dried (Na2SCa} and
evaporated to dryness to give 0.65 g {95 9% of

i- (1:h|d|0(r)g| 1%(:&%}?\?!?’%ng% 1(1dd {%dr X \Cye%hanceglAw}gA%voked spll?eegcztl(\)f'ft{l"'lahdel azi ne-
5-Chloro o%m‘pxoeh@newvea ‘(7%OF§’£ﬂtéjr}6n)set*of2reQ1'sh¥%rPWh,lc% id heREPEPLaALA&H Bes i+ 1-

d| oxi de: A m xture

5- chl oroe!?oc‘f?@?%@fﬁltf@-e(dl hydr oxyboryl ) - 1, 2- di hydr o- 1, 2, 4- benzot hi adi azi ne
-1, 1-dioxide (440 ng, 1.28 mmol), 2-bromapyridine {0.14 rri 1.50 mmol))
Pd(PPh3)2C12 (10 ng, 2 mol % in 1,2-dinmethoxyethane (30 n1) and Na2C03
(2M 3 m, 6 nmmol) were refluxed under N2 for 24 h. The sol vents were
renoved under reduced pressure and the residue was treated with saturated
NHaCl (10 m) and extracted with EtOAc (2 x 40 ml). The organic |ayer was
washed with water (20 n1) dr| ed (Na2804) and the sol vent was rermved under

o o - PPNy



3- Cycl ohexyl

2- et hyl - 7- nor phal i nosul fonyl - 1, 2-di hydr o- 1, 2, 4- benzot hi adi azi ne-1, 1-di oxi d
e and 11 APR 2003
3-cyci ohexyl - 4- et hyl - 7- nor phol i nosul f onyl - ~, 2-di hydro- 1, 2, 4- 6enzot hi adi azi
ne- 1, 1di oxi de: A mixture of 95
3-cyc|ohexy|-7-norpho|inosquonyI-1,2-dihydro-1,2,4-benzothiadiazinel,l-dio
xi de (2 mg. . mmInB’oumADrz{ ZICBrﬁgrkIg R(2) apmdx)mat@l?hﬁau(o#bdgheJDHMFPWBés)pdn@edﬂSheTHF
(30 m) was coole added MeOH ( he reactron
fixtur & W SISUTSEBN Soau TG G300 § ZNObICheriti bshaded b ahsue A ARA
dryness,ysdirred with EtOAc and filtered. The isolated precipitate was
stirred with CH2C12 and filtered to | eave the 2-nmethyl isoner in the
filtrate and the 4-neth§gﬂrsoner as the precipitate. The 4-nethyl was

puri f i ed"hByresals shavainas Gyrleiiazidmslihmctere any e Vo sEeety [aftes byradmiaistration.
pur| fie I O BIARRY
3- Cycl oﬂg%?&gﬁeﬁghﬂu@%r %hol i nggﬁﬁn MPOU%Dr?e?r a Py%yrgDrm an4d_ benzot h

i adi azi neOMPDUINDA1denf85%ed AMPA evoked spike activity in an actrvrty-dependent manner.

3- Cycl ohexyl - 2- et hyl - 7- nor phof i nosul f onyl -1, 2-di hydro- 1, 2, 4- benzot hi adi azi
ne 1, 1-d|'a ide was reduced by use of nethod F Mp 243- 245 C.

3-Cycl oh ?((}Ir e r?ef hyI 7- mor phol i nosul fonyI -~,2,3,4-tefrahydro-1, 2, 4- benzof h

i adi azin qQ ﬁrfﬁ .

3- C,yclohlg\);(\;‘/r ”%S - /- rphol&rJn%'\é% on'yI'- 1?%§)drjrhw\é?8ni %Y’Hoﬁé’%'%t |8fdi azi
ne 1, 1-di oMvida remtcrr@dmmrswlrusaehmbompmmeﬁroﬂ‘dsmndmmum@se:bmrpomnd 87
gL oy S UL P A shn Sufrdfof mRa e BRY) 588 eERl 6 Py r ol ol 2, 1-c] -1, 2, 4-th

i adi azi ne§

1,2,3,5- dr.o i 1l-¢ 4-f hi drazrn 5, 5-di oxi de:

2. At noneas e rs SHATSEND KL el arris g e Gudingres Sodond’

4- chl or obuyt@msyy/l chl oride).

7-Nifro-1, 2, 3,5-fef rahydrobenzoj e] pyrrol oj 2, 1-c] -7, 2, 4-f hi adi azi ne-5, 5- di ox
ide: A stirred solution of Passive avoidence

1, 2, 3, 5-tetrahydrobenzo[ e] pyrrol o[ Z, I-¢c[ -1, Z, 4-T hi adi azi ne- 5, 5- di oxi de (222
ng; 1 rrm)l) in H2S04 (2 mM) at 5 C was added a sol ution of KNOB (122 ny;

1.2 mol ) ) [ I up to
rt. and st i r red f Ort(e%hmemgﬁﬁg%% @génl e%@)c({'o u\p{agﬁﬁe ?‘o\}el r(r:lgﬁl

filtered and air dried to~give 190 mg (71 % product

rdém no- %ﬁfpéﬁggmah d%.]?p S50 SR LML AndrShit-adeods th 3AHPZIhSartnant s O
7-vitro- r'ke?rte%t&’@dé#k@oh@é@th%‘tQbﬁlﬂ@bﬁdb@ﬂbb@bm& b-ahnl, A'd‘te‘t'atdﬁlﬁdﬂzﬂmotﬁs5 5-
di oxi de (167 ng in dry B at -50 C was add Li AlH4 (115
ng; 3 9a¥R '6H%n ]&Sb'r‘st'ﬁ "t‘fh““piﬁ%sar”ééf@tt‘rs WWM%?@WI&%"% Pastsampart WePhisup t o
rt. and ségtéded over night. The reaction m xture was quenched by addition

of H20 and 10 M NaOH, stirred, filtered through celite and evaporated to
dryness to give 15D ny product ~ fl Apn 2C9 91

A Sl AR o S AP0 o i

7- am no- WePe Bedadn Mabrdiex plagtic chgasavfrelypy acadss[t@ fdodc(Alty@nia; D) add éi wetes, 5- d

was added s THep UESRTIR e BR0s bR ERIN T 8Pt Bovs perdiRiRirg gl * ™

stirred atogam/lighteff md@pitn). The reacti on m xture was evaporated to dryness,
suspended in H20 and extracted by Et OAc. The conbi ned organic fractions
were evaporated to dryness. Col um chronmat ography gave 40 ng product. Mp.

177-180 (EQISB@IMENI.Ind'h%i:)assrve avoidance apparatus consisted of a modular test chambers (ENV-
7- Sul f ano 2, 3,3a, 4, 5- hexahydr obenzo[ e] pyrrol o[ 2, 1-c] -1, 2, 4-t hi adi azi ne-

5, 5- di oxi%48, MERMAsRssEee MUl P Aghtiane s satiseam r@%tropnﬁrgteﬁmf@rqwlaﬁ bPxashe
f ol | owi ngy bhashar (81 WRAES: [eNBHhNOkiGht

chl ori de}, 5 A %U@P%gﬁ@ M NﬁSN&?‘n T ag&g%ﬁﬂé é:r%(ﬁ?:# gih?%ipurllotme
Li Al H4 arﬂ@of wa; Ioowtqgi atzﬁe)aggrzurgmmmmmdeggtg the two compartments A manual grid

7- Met hyl sy} m‘% n% hy, I 4-1 hi adi
azi ne-5, §g| oXI1 yEFbAn%%ohgenz%%ggﬁf%o I)n%g%%% EYAX& tﬂ[a%z}{n% f—O%t gl"tl%crkr' al
for the followi ng transformati on sequence: Method E {using 4- chI or obut anoyl
chloride), Method A {using nethylam ne as am ne), Method F {using LiAl H4
and rt.). Mp. 244-245 C. Conpound 90

7- Cycl ohexyl sul fanmoyl -1, 2, 3, 3a, 4, 5- hexahydr obenzo|[ €]
pyrrolo[2,1-c]-1,2,4-th iadiazineb, 5-di oxi de



2- Am nobenzenesul f onam de was used as starting material for the follow ng
transformati on sequence: Method E (using 4-chl orobutanoyl chloride), Mthod
A (using cycl ohexyfam ne as am ne), Method F (using Li Al H4 anhd Art 2003 M p.
195-197 C. Compound 91

7-Di net hyl sul fanoyi - 1, 2, 3, 3a, 4, 5- hexab§dr obenzo[ e] pyrroio[ 2, 1-c]-1,2,4-thia
di azi ne-5,5 di oxi de ~l ~ ~I~f; 2C03 92 2- Arni nobenzenesul f onam de was
used asPRAMETEREBESY Blterfopr(sdéd) o fobhtawtiegddrk gnsiharimeht was segeersce: Met hod
E (using 4-chl orobutanoyl chloride), Method A (using di nethylam ne as
amne), Method F (using LiAIH4 and rt.). Mp. 240-243 C. Conpound 92

7- Vet hy bRAEEOORE: The micPaledbrearatiPRRNZML € min) before training with the test |

pyrrol o[ 2,1-c]-1, 2, 4-thi adi azi ne-5, 5-di oXi de 2- Ami nobenzenesul f onam de was
used ascemapyithg material for the follow ng transformation sequence: Method -

. 2ad S50 CF LR BR RGN P B ey Y B9 R et T e)

pyr r ol og@mpadinett i2 ohenbd.i\Wdeatianmobss daoanigedthAmanotmnpatrest] Witnalidt gewaas

transforned by. Met had E (usi 4-chl oro f.chlpride) an od A
Lo TR oA 08 EI 2 OB IR S8 RO Ped ARG By
7- Cycl ohzx by themyiselwill rS-ebtdr et @t dompanaeheany fimelatbRcyltodntdr, the 4akihi adi
azi ne-5,5 di oxi de 2- Am nobepzenesul fonam de was_used as startjing naterial
for  t he CPBPRETIPALSIREATSISH WAR RO Bl &M WE nEReEalelsY Rt arabtea oy
%2 lori dg)eggawawﬁgs Aot(dHréred 16y 8hANRRMH AT SR vABirARhRNI td¥t Bme 12 hidd3s

nmpoun .
7- (1", 2'Vepicles 109t wasy8Popi peri di no) sui fonyl - 1, 2, 3, 5-t et r ahydr obenzo[ e] pyr r
ol of 2, i Hlsislycts 40mjkadi azi ne-5, 5-di oxi de 2- Ami nobenzenesul f onam de was used
as starting material "for the follow ng transformation sequence: Method E
(usi ng 4=3dR! or obut anoyl chloride}, Method A (using
1,2, 3, 6tetrahydropyridine as amne). Mp. 204-206 C. Conpound 96
3-Bicyclo[2.2.1
] hept - 5'RESUETSyledn ESEMetity lafen2y Sordedchtgradyydrpoeden®edd- benzot hi adi azi rsel,
1- di oxi de 93

The result in Fig. 17 shows the memory enhancing effect of different concentrations of the

compound 61;

Brief description of the drawings

Fig. 1 and Fig. 2 shows the potentiation of AMPA induced [3H]GABA release from cultured
cortical neurons by compounds of the invention.

Fig. 3-8 shows the voltage clamp experiments on compounds of the invention. The
compounds 56 (Fig. 3), 63 (Fig. 4), 111(Fig. 6), 114(Fig. 7) and 115 (Fig. 5) all potentiated
the current induced by application of 30 M AMPA.

Fig. 8 shows the concentration-dependent effect of a compound of the invention (114),
Fig. 9 - Fig. 16 are experiments of iontophoresis.

Fig. 9. lontophoretic application of COMPOUND 61 and the iontophoretic application of the
vehicle;

Fig. 10. Cyclothiazide is applied in hippocampus.
Fig. 11. COMPOUND 863 is applied;

Fig. 12. COMPOUND 56 is applied.



o~ =t~ 2.DD9 2,4-Diethyl aniiine was used as starting material for
the foll owi ng transformati on sequence: Method B, Method G (using a racemc
endol exo m xture of bicyclo[2.2.1 ]hept-5-ene-2carboxal dehyde. Col um

chr omat ogr aphy gave two di astereoneric fractions each bei ng ‘& diPRt 2® of
two di astereomers]. Isoneric mixture R mp. 160-165 C, isomeric mixture B
m p. 182-187 C. Conpound 97

3- Cycl ohegyl3 TAMPOIUNDET Ty issapppe@noy! ) - 5- met hyl -1, 2, 3, 4-t et rahydro- 1, 2, 4ben
zot hi adiazi ne- 3.L=0i oxi gde. 3-Cycl ohexyl - 7- (N,
N—diefhJﬁgﬁﬂbﬁéﬁﬂb?gﬁgf#gfﬁih@ qe%ﬂQHShydro- ~, 2, 4-benzot hi adi azi ne- ~, i

di oxi de:_.2- Am | fanam de was used as starting material far the
foIIomﬁHagtﬁgkgﬁgﬁﬁéﬁﬁgﬁygb@ﬁ@ﬂ%%?pW%thod E (using cycl ohexanecar bonyl

chl oride). apd ing diethylam ne as am ne). The product fromthis
transfor%@nﬂ%ﬁ%ﬁ%gggm@?iﬁiS mmol) dissolved in dry THF (15 ml) at -78 C was
added s-But_i _in.cycloh ne {1.3 M 2.5 nm, 3.2 mol) under N2. The yell ow
m xture mas“%FKQWEé $§§ mn at -78 C. The reaction was quenched with dry
DVMF {0.3. m, 4 mpl) and the m xture was stirred for 20 mn at -78 C. The
cool i ng B4t 1~ Rassive Ry08aNGHIEst HerampaUi e was al | owed to warmto 0 C
Hydrochloric acid (0.5 M 10 m) was added and the m xture was extracted
with EtOAc {40 nml). The organic | ayer was washed with brine (i 0 m), dried
(Na2S04) and evaporated to dryness. The residue was di ssolved in acetone (8
m). Et20 {30 mM) was added and within few m nutes the product
crystallises) yielding 0.41 g (64% of

3-cycl ohexyi - 7- (N, N- di et hyl sul phanoyf) -5-fornyl -t

, 2di hydr o- 1, 2, 4- benzot hi adi azi ne-1, 1-di oxi de as colorless crystals.

3- Cycl ohexy! -7- (N, N-di et hyl sul phanoyl ) - S-net hyl -1, 2, 3, 4-tetrahydro-1, 2, 4- be
nzot hi adi azi nei, i-dioxide (97):

3- Cycl ohexyl - 7- (N, N- di et hyl sul phamoyl ) - 5-fornyl -1, 2-di hydro- 1, 2, 4benzot hi ad
iazine-1,1-dioxide (0.20 g, 0.46 nmmol) was dissolved in 99 % EtCH {60 m).
One smal |l drop of concentrated hydrochloric acid was added to ensure fully
hydr ogenation. The m xture was hydrogenated using PcilC (10 % 10 ng) at 4
bar pressure for 24 h. The mi xture was filtered through a pad of CeliteT"
and evaporated to dryness. The residue was dissolved in EtOAc (50 m) and
washed with water {10 m ), dried {Na2SCa) and evaporated to dryness
yielding 0.18 ng (95% of

3-cycl ohexyl - 7- (N, N~ i et hyl sul phanmoyf) - 5- met hyl -1, 2-di hydr o- 1, 2, 4benzot hi ad
i azine-1, 1-di oxi de as col orl ess powder. The product was further transforned
by Method F. Mp. 206-208 C. 94 v ~a r; ~~~, ~0~~ Conmpound 98
3-Bicyclo[2.2.1

] hept-5'-en-2' -yl -5, 7-di phenyi -1, 2, 3, 4-t et rahydro- 1, 2, 4- benzot hi adi azi nel, 1
- di oxi de 3, 5- Di br onp- 2- am nobenzenesul f onam de (see conpound 125) was
transfornmed by Method H {using phenyl boronic acid) and Method G {using a
racem c endo/exo m xture of bicyclo[2.2.1 ]kept-5-ene-2-carboxal dehyde).

M p. 222-225 C. Comaound 99

3-Bicyclo[2.2. 1] hept-5'-en-2'-yi -5, 7-di sul fanoyl -1, 2, 3, 4-tetrahydro-1, 2, 4be
nzot hi adi azi ne- 1, 1- di oxi de 2- Am nobenzenesul f onam de was transfornmed by

Met hod A (using 25% NHg (ag.) as am ne} and Method G (using using a racemc
endo/ exo m xture of bicyclo[2.2.1 ]hept-5-ene-2carboxal dehyde). M p.
172-180 C. Compound 100 3-Bicyclo[2.2.1

] kept-5'-en-2'-yl-5,7-dichioro-1, 2, 3, 4-tetrahydro-1, 2, 4-benzoth

i adi azi nel, 1-di oxide 2,4-Dichloroaniline was transfornmed by Method B and
Met hod G {using a raceni c endo/exo m xture of bicyclo[2.2.1

] hept - 5- ene- 2- car boxal dehyde. The product was isolated as a diastereoneric
m xture). Mp. 149-151 C Cont ~ound 101

5- Br ono- 3- cycl ohexyl - 7- sul f anoyi - 1, 2, 3, 4-tetrahydro- 1, 2, 4- benzat hi adi azi ne-
1,i-di oxide 2-Am no-5-sul fanoyl benzenesul f onam de: A stirred suspension of
2- am no-4-chl oro-5 sul fanmoyl benzenesul fonam de (11.4 g; 40 mmol) and 10%
Pd/C (750 ng) in EtOH (300 mM) was hydrogenated at 1 bar anti! hydrogen
consunption ceased (24 h). The reaction m xture was evaporated to dryness,
resuspended in THF and filtered through celite. The filtrate was evaporated
to dryness and the isolated solid washed with boiling EtOAc (2x 150 m) to
give 9.58 g (95% product. 2-Am no- 3-brono-5-sul fanoyl benzenesul f onam de: A
stirred solution of 2-am no-5 sul fanoyl benzenesul fonam de (3.77 g; 15 nmol)
in AcOH (50 m) was added a sol ution of 95 "i i! I (" (t 2003 Br2 (0.78
m; 15 nmmol) in AcOH (10 m). The reaction m xture was heated to 70 C far 6
days, evaporated to dryness) resuspended in MeCH (85 ml) and added solid

L N N - I Y —— I » T T Y ~N O~ ~~ - 1



5- Brono- 3-cyci ohexyi - 7- sui fanoyl - ?, 2, 3, 4-t et rahydro-1, 2, 4- benzot hi adi azi ne-

1, 1-di oxi de (101): 2-Ami no- 3-brono-5-sul fanoyl benzenesul f onani de was

tc(r)ansf ormed by Method G (using cycl ohexanecar boxal dehyde). M Q.Alj%?ﬂmgw C.
npound 102 8

2-Bicyclo[2.2.1] kept-5"-en-2'-yi-6, 8- 8. brono-1, 2, 3, 4-t et rahydr oqui nazol i ne

2- Am no- 3, 5-di br onobenzyl am ne: A m xture of 2-am nobenzylamne (6.1 g; 50

mmol) in CHO 3 (100 M) at 0 C was added a solution Br2 (5.1 m; 100 mmol)

in CHC13 (45 m) such that the reactgpaAmMPerRerature was kept below f2 C

Cool i ng was then renoved and the reaction mxture was stirred at rt. over

night. The reaction mxture was filtered and the precipitate washed with

Et OAc arRENBRAL TEANSFRBMATOYMBRAOBSr aphy. 2-Bicycioj2.2. | Jhept-5'-en-2'

yl -6, 8-di brorno-j, 2, 3, 4-tetrahydroqui nazoiine (102): 2-Am no-3,5

di br onobenzyl am ne was transformed by Method G (using a racem ¢ endo/ exo

m Xt ur e dthddmqr bor nencar boxal dehyde). M p. 240 C. Conpound 103

2-Bicyclo[2.2.1 |

] hept - 5'Stefamoylgiion in genfrgk ono- 4- oxo- 1, 2, 3, 4- t et r ahydr oqui nazol i ne

3, 5-Di br orma\g&hr anilam de: A stirrgd suspensi on of anthranilam de (13.6 g;

0.1 mol) kg #gOH (350 misprvas addeda sol¥ition of Br2 (10.3 m; 0.2 nol).
The reac@é mXxture wel8stjrred at forf 120 C, poured into H20 (1.5 i)
and fil tgre NR:Recrystalization (incl nghra warm filtration) from 96% Et OH

approx._1 | ave 23.6 809 roduct . i , , _
(2- IEB)EocycITd'ﬁ ‘?‘éﬂg‘?}’r@p@@fﬁ Ugﬁ’g)z‘o-/%ﬁ 8@'9@%&%’?%%-"‘@%9‘&%‘{@, B onlereskiitiei el Ui Aaz
oline (1RB)andhentdd br aranidn anithemcdenvesLe isdeies Trst iy MRERGH h& (Zc)éﬁ'bne
using a racem c,endolexo ~~ a ~~~r~ 2o0a~ 96 m xture of bicycl 1 2.2.1
] hept - 5-CoMPIgicRar BB dPAiOPdBYXIUrEhwap RgIRY ORtes iese pad dbe dPrepipBateotarmary wagal
gbisgegﬁgﬁ{e'gfb élﬁ%ﬁ’cfrﬁsr-he'\(%&ateﬁ@olia Iis2dasted MR a &l £08uslS FateFRABURA
] hept - 5' orefineiltey T, solidiviasotiesolyez] i, dty Tetfr @AY dvlp and 2d0ded enzexchsad! He aroibe1-
di oxi de 2aAn] udi b | j .
0wl 0o B ol AL AR5 AP0 A TR PRSI RS
bi cycl o[Ra® etdpm@ptedSoairgnddsc drdnotatetiewifid ejaterTiveaithrd st solbmidhcwas xdolated \ngs

purified.py.colum chrgmatography to give ree of the theoretically,four
Dossi bl U aPRarrrea Wirp LIRS om0 Sl FuRe: Bujciian W pessie Aitnepy
180- 184 #&siureanpeomdtolphy or recrystallization from EtOAc/hexane. Yields were Rlpically: 60-
5, 7-Di br onp- 3-bi cycl o[ 2. 2. 1] heptan-2' -yl -1, 2, 3, 4-tetrahydro- 1, 2, 4- benzot hi a
di azi ne-99"di oxi de Bi cyclo[2.2.1 ] heptane-2-carboxal dehyde: A stirred

suspensi-om ehaafRoPREOYAER DAL b Relthia RsBikEDhdutdMbdRGR RB,AHD2Q3d thdd
CH2A 2 (25 mM) was stirred at 2-3 Cfor 1 h and then allowed to slowy warm
up to rtextrapied mghEtPAm The Rausoss phese fyastremenedaand thderggoit Poasearasradded piasiving

wi th 042&(%%@% #Psde timel FEC GRTRIKER Fo R8BS dLRGEIAES L&), adsor bed onto
silica and chromatographed to give 300 ng {42% product as an oil. '[see
Cheng Y.-S, Liu W-L, and Chen S.-H., Synthesrs, (i980) 223.]

5, 7- Di br gagyoy Bor bor nanyl -7, 2, 3, 4-t et rahydro- 1, 2, 4- benzof hi adi azi ne- 1,

~-di oxi dé’%t’??? 2 Am no- 3, 5-di br onobenzenesul f onam de (see conpound i 25}
was tr anefSuifastbwigtioveehandli®@s.Usi ng bi cycl o[ 2. 2. 1] hept ane- 2- car boxal dehyde) .

Mp. 182-183 C o p ap

| R n AICEL A l ~x S\NH H,S0, {6 M, aq) | X S\NHZ
e e

P~ Y /K A A

7~F R H N0 » NHR

R

To a stirred solution of the aminobenzene derivative (250 mmol) in nitroethane or
nitromethane (100 ml) at -50 °C, was added a solution of CISOoNCO (275 mmol) in
nitroethane or nitromethane (75 mi) so that the reaction temperature did not exceed -30 °C.

The cooling bath was removed and the thick reaction mixture allowed to heat up to 0 °C.

Solid AlCl3 (300 mmol) was added in one portion. The clear brown reaction mixture was



Comaound 10B
3- CQycl ohexyt -5, 7-di bronp- 1, 2, 3, 4-t et rahydro- 1, 2, 4- benzot hi adi azi ne- 1, 1- di ox
i de 2- Ami no- 3, 5- di br onobenzenesul f onanmi de (see conpound 125) was
transforned by Method G (using cycl ohexanecar boxal dehyde}. Mp."~ {\88@%‘?7 C.
Compound i 07 59
3- Adamantyl -5, 7-di brono- 1, 2, 3, 4-tetrahydro- 1, 2, 4- benzot hi adi azi ne- 1, 1- di oxi
de 9_7dfneaidgd birr,arnhdﬂl aaxaatén-zedmmd ftmg&anmgxab@llédmy@lﬁu aialdmm@mwd; @ﬂielfag@ﬂl/vith
was oxidi zed by the net used for 2-norbornyl met hanol (see conmpoun ,
105) . - Plged @ﬁéﬁ?@ew{ﬁé%erﬂrwwt&tamm@%wagﬁaﬁf@t?d §y%‘ﬂtF?é'§F's ,Th(eltgggjm@me.cyate
3- Addamantyd nfndly #b81s08Parkied iR, AriielifcablydibRade Bstr RENZRE élmw&@mg?cr?only dbRi
de (10T): 2Am no- 3, 5-di bronobenzenesul f onam de (see conpound 125) was
t r ansf or migzl) {(BpOMVBY hod h@aledstonrgfilx adamgity Toarbacti@hdeityde wasMapleRiB0r .2 Tilered
Cont ~ound 108 3- Phenyl -5 7- . :
i br ono- 1,32%3‘?'9?5%”& Wé%;}?j’PBYi‘?ﬂOH‘- BenDIeia RYi ¥2PREtiens Thp Aauggus remanense was
2- Ani no- 3iebtrdiiAet aoghte azegesing andmiseH( Sre redpieus doimeh )waBolatéN 5 ditraidn
by Method G (usi ngv. benzal deh de%c.[, M p. 189?- 189 C. Coneound 109
3- Et hoxy-25dWasneq Wipgvaenand itQ TQH%’&P&I'— dsrangg@ froBt 1Y #uicad te- 1, 1- di oxi de
A stirred dakxlstGRra@fly. 2atRAINQ- S, dd HoREMD e aaenessd, frenaim de7§ysees conpound
125) (666 m{); 2 mml)%_,eth | orthoformate, (15 m; 90 nmol) and H2S04 (D. 05
m) was r&fFUEIYGEAMITEGIRVeS TR G RREYBAT e ruresshisdsuirip whish abithe stagp phibes
and subj eedaeitltctroedind wam behseparateo gy apfsiallizMig. r@S VD HCor Sanpewnd ol 8R4 product by
3- Met hyl -C5 7-“dit%mrrr%-2éll %-/ﬁixh gr(r)élr 23t4-rbenz]ot hi adi azi ne- 1, 1-di oxi de A
stirred 3815{?{ Fol"6F -gr’rf o ,g-d]%rpoﬁ%SEWZenesul fonam de (see conpound
125) {660 ny; 2 mml) was refluxed in Ac20 (25 m; 265 mol) over night.
The react!'bgp1 E’éture was poured onto ice and filtered. The isolated solid
was wash *Et 20. M p. 287-289 C. Conpound 111
3- Cycl ohepfifludroa@ityprotedtidm pyri dyl ) -1, 2, 3, 4-tetrahydro- 1, 2, 4- benzot hi adi az
i ne-1, 1dioxide To a solution of t BuLi (1.7 Min pentane, 25 nm, 42 mmol)
in dry THE aly" 78C was added Rifr onopyridine (1. &M ) 20 mmol) in such a
rate that@ NETRET-ADEr e | Nt exceed - 70€ NThawni xture was stirred for
anot her 39eahp, at -78C. A ion of Znd 2 k—nl\'gﬁF, 30 M, 60 mol) was
added sl oy And the cool fing Rat B, was renoved ang warnmed to 20C. 5-1odo-2
APl 20D9 98 am nobenzenesul f onam de (see conpound 37} {1.0 g, 3.2 muol)
and Pd( PPhB3 stifred Solgtiors ofrtiled3-amarsobetidenk sutfdnamislendetivatiee @@smmefl) inxdrd THET (76

h. The T o 0 an . resi reated wi.th EDTA (53 0,18
mol 1 and TAAED PO H leBdaidtopprtc s B bof Risciaablion slatyeyd noPbxciet
extracti onOn°Ch Tht @ctioB riixtLod waik )stirrdd yait mig uaiNe2ISA4iting Thateasigaasd eohaywsd. Wane
]?io|nfZPé(rj%%%&jc}n;pﬁﬁ?%eﬁgageygggra?égg ?@‘/@%rrb%,re‘é@,s B99PiR! Qe 18 P U En S8 Suith
2- ani nlo- %dﬁ@hbyfhegis{)latemyédlidea}sha’bd@ﬁmgﬂﬂ @)éﬂ?‘grﬁ%ﬂ;eaﬁmdédé@hbam@t l1@w °C for 212
crystals. e product was further transfor t ho usi ng _ ,
cyol ohexdhekl BTN HE) WoR,CHCIo8 30 S50 (€ A8 mAviig Opioe mMechantcally stired ioe
3- Cycl oheyater SollBSM Ve predipithtet a8ad Wad isdiated bl SfitFARY R dir 4riéd.Leveal Hichd
azi ne-1, 1di oxi de 5-1odo- 4- mef hyl - 2- am nobenzenésul f onam de: m Tol ui di ne
was transteiersRicaly 85e?¢6d B and the two i somers separated by col um
chromat ography to give 4-nethyl -2am nobenzenesul f onam de.

Method D.
riffuoroacetyl deprotection.
0 0
Y O\\S//O
| = NR KOHM,0 X7 NH,
I A | =
{ N7 ey n/ NH
R R

A stirred solution of the triflucroacetyl protected compound (3.6 mmol) dissolved in 1 M KOH

30 ml) was heated to 80 °C for 1 h. The reaction mixture was cooled to rt. and pH adjusted to



A stirred suspension of 4-nethyl-2-am nobenzenesul fonam de (620 ng; 3.3
mmol ) fn CHC13 (7 m} at '0 C was added a solution of iodine m)nochl oride
(1.4 9 9.9 mol) in CHC13 {7 m). The reaction mxture was st /‘ﬁ’g@

unt1l HNWMR indicated full conversion of starting material. Ugn

m xture was filtered and the isolated 80lid washed with small voI unmes of
CHOA 3, NaHCO3 (sat. ag.), H20 and air dried to give 640 ng (62 % of
product . 7 ysing conc, HCI (aq The reaction mixture was cooled to 0 °C and filtered. The isolated
3- Cycl ohexyl -6- mef hyl - 7- (4" -tri azol yl 3, 4-tetrahydro-~, 2, 4- benzof hi adi
azi ne- 1, $0l§i was wesiyad wn_*) wa@fla@é@drzrir Nwldsztyawa%oweeﬁeﬁegu% 86%mi de was
transformed by Method I (using trinethylsilylacetylene) and Method G (using
cycl ohexanecar boxal dehyde). FAB+ 348. ' HNMR (DVSO-dg): 8.0 {1 H, br); 7.65
(1 H brMetio@E. (1 H s); 7.22 (1 H, s); 6.95 (1 H, br); fi.8 {1 H s);
?GﬁS (1 F’ dd%ﬁ éf %?’3’%3 Sz)othi%d%gmles81 q%ﬂéxiﬂl’frolmg:almi%o%SnHzen@-sul'foria%ﬁi]d'eg
3- QICI ohexylefd rret Wla ZMA§H'EAf am)yIO\,;P 2,3,4-tetrahydro-1, 2, 4-benzot hi adi azin
e-1,1-dig Ie1 Waordz Me Srm(e) m Tol ui di ne (10 rri 93 mmol ) was
added to| gtr rred—S‘oT—rTT)‘rr_Gf '/a tut\ anhydrr de (30 m). The reaction

m xture § Stfrred for 1,5 h &t rtly, ‘evaporated to dryness stirred wth

H20 and filtered, t uct (94

3- Oycl ohéRyd Stﬁr%%ﬁ%% ftﬁrf?gwﬁ 9%@@%’@%@9%&'&55)@ z<2 ﬁswerﬁ%trﬁre%rlaﬁme

-1, 1-di 0?15tﬁmn1%0ﬂ1(w N%nﬂahwrnw NHCAELESS Hrﬁélffr%(m?ﬁ'ﬂ PMFMRtN sl wAs (déRleBhe
5% NH3 as am ne. Deacetyl atr on was co ete) and Method G (using

cycl ohex@ﬁ@@aw@oﬂerﬂd@ﬂw@) The peaczlgmzmattee @eﬁﬂef@nmtmwrmg over night and then

3-Cycl Op%%;}fdrf@éi d%he%/ﬁ?w@edrudjé H%?éijia[) strlr[]e% witd viaRLr &Y i ed: FnéiRe0EA1

hi a- di azi nei opent anecar bonyl chl ori de:

Cycl opentsaliewas bimeylved adifd f\{a@r%?ﬁﬁ mi) armma)tecmsB@ gCIfaxadn. iThe reaction mixture

t hi onyl c r t t

cvapor at S80Sy Redng  gouhees BT BEAGISRRL P! Tl i Pr b fd Rebtotared

3- Cycl opemtiyéer@stamtemrem-rfﬂr@er ﬂireraisyjmﬂemayrigeid,fmrﬂﬁo -a08%.r ahydr o-i, 2, 4- benzot

hi a- di azi ne-y, 1di oxi de (114): m Tol uidi ne was used as starting material for

the follow ng transformati on sequence: Mthod B

[ 2- am noyfethBHIP| benzenesul f onam de was separated from

2- ami no- 4net hyl benzenesul f onani de by recrystallization (Et OAc/ hexane)],

Met hod E quﬁ@nccgﬁcqhbpermbanée@r%wneeﬂrbﬂrqafeqe tovtatraly droberza-ii iﬂhééf‘?%lﬂ e

as am ne)d hod F. M p. 229230 C. Conpound 115

3- Cyci ohexyr et hyl - 7- nor phol i nosul fonyt-1, 2, 3, 4-t et rahydro-1, 2, 4- benzot h

i adi azi nel, 12df oxi de m Tol ui di neqy@as used as startr ng material for the

fol |l ow ng Frs«fupr mat b sequ, S~\Wet hod B

[ 2- am no- NJﬂL)(L benzenesul f del\vvas separated from

2- am no- 4Fmet hyd benzenesui f onaim defiby™recrystal lization (EtOAcl hexane)],

g/gt g%dng) usi nﬂ'gcg%(é,u%hex?r}%géyc%oée @glhragr:a%ﬁr)eflg%roxr e (A‘ 9(4ur§1|mno% d’rﬁ hISI)-IF4 &%O
3- Cycl ohen Iat6762°draraeoaﬁaehe@>§o)m|6nr@t DB ALH 2.8 .M %mahwdrs@wﬂr %Mmhﬁrmzqtriel

adi azi nel, 1-di oxj de 3-Brono- yl aniline was transforned K‘. Met hod
(The i sonreaet'%mettgep«asde%antwﬂrrmcqweamahtahr}%reﬁ femraraiyre $ievly inpeases Hom -

gi ve 2- amdes 4o bfoa®- Wd@ﬁ@ﬁ'rﬁﬁ%@r&ﬁéhf@ﬂﬁ@r%ﬂon mrltture fo‘ﬂoﬁbd bgopﬁﬂ IJJQ@HA(S
m xture of 2-am no-4-brono-5-net hyl benzenesul f onam de (

2 et hoxyPphel® Beaasian dnierel Waz ghafy waomsg tentbiand @d(anm\)vrzrcﬂngeesmg combrﬁﬂd

9 1 h%@{ 3 |
r/?af: Exed %ﬁgﬁ ?BQ%%%@%H;%%%%&%%VQ\%%&%&n%\%ggb + négg?e%jus\gg{cf 8?%%Sshhree
anflht rElte reeud@teuafsaferthére@&rmdd\wytcbrm dﬁr@hefdodﬁiabl@a'réragrdﬂgbdm ezi(aea;ct e;ll)

W

i o (N SOATSARR Pkt RO Gl e R IR P o s P etdlive The

product was purified by flash chronmat ography on Si 02 usi ng Et OAc: n- hexane
(1:1, v/ va‘,‘;gfodelb_uent) yielding 100 ng (90 % of
2-am no- 4=t 2= oxyphenyl ) - 5- et hyl benzenesul f onam de as col orl ess powder.

The pr oduEbrmaisorf ur t heof tr andéipangtrobgnidhiaatiatinésidjirdioxides from 2-
cycl ohexanecar boxal g%y}/d%‘ Mp. 172-175 C Corrpound 117
3- Oycl oheHNRERZER onagiiges di nosul fonyl - 1, 2, 3, 4-t et r ahydr o- 1, 2, 4- benzot

hi a- drazrnel 1- di oxi de m Ani si di ne was used as startrng mat eri al for t he
foll owi ng transformati on sequence: Method B

[ 2- am no- 6- met hoxybenzenesul f onam de was separated from

2- am no- 4net hoxybenzenesul f onam de by flash chromat ography (Et OAc/ hexane)],
Met hod C, Method A (using piperidine as amne), Method D, Method G (using
cycrohexanecarboxardehyde) Nlp 237- 240 C. Conpound 118 and conpound 122

— o~ N oA ~ o~ v S a ~ o L,



6- Am no-1, 4- benzodi oxane was used as starting material and transformed into
a m xt'ure of ethyl endi oxy- 2- ami nobenzenesul f onani de i soners by use of
I\/Eﬁmd B. The two isonmers were separated by colum chronat ogra

3- Cyci ohexyl - 6, 7- ef hyl enedi oxy- 1, 2, 3, 4-f ef rahydr o- 1, 2, 4- benzof Hliéi’ﬁzﬁﬂﬂ% 1,
7-dioxide (1 18): 2-am no-5, 6-et hyI endﬁdxybenzenesul f onami de was
transforned by use of Method G (using cycl ohexanecar boxyl al dehyde). M p.
196-200 C. Qp ~~ Af~ t~ 2003 101 QL

3-Cycl oh Si\N% et hykeredisoxy - y ety ahydro-i, 2, 4- benzot hi adi azi ne- 7,
7-dioxid 2 2-am no- 7, 8- ethyl e %,h enzenesul f onam de was transf or ned
by use ofR I\/Et'l’md G (using cycl ohexarﬁecar Xyl al dehyde). M p. 268-270 C.

Compound ,1

3- Cycl ohék 19"%d R OF 1, PrafRBy PP es e iR PRl 9 AFHYEVE, €, MMOln 28t HAGWAE Re
-1, 1-di oxmet) 2nAmigeo 4-(2h honen br syl Trvoy bhedizeaes Wof ) adsdefivesd tingersiounrd
by Method G (using cycl ohexanecar boxal dehyde). M p. 274-276 C. Conpound 120
3- Phenyl -m&mu@awemle@nmsumpm ofithtee? faaiiyahrenzdnsufohamidet derivdiiee (insedllyl

et hod G Cott b Be oA Rer gy v esdE M TR kAR A Dol BRY WhATTRe"S:

3- Cycl oheﬂm&&n@ Dho fitrate wapewadmramnofmnyésslaadéj zﬂ/ateetaham}cdaoteﬂi wAtHMEz athlei
adi azi nel, 1-di oxi de m Br oppanil i ne t|n teri e
Fol | ow ngoTHeS Biaaetd gﬁc‘é‘%ﬂfu&’ﬁ&eed R Mg, S leiedlEs %' dynedd. Emn

[ 2-am no .

2-am no- 4(& orr?)%gg?ﬁﬁ H(Igﬁgm?%%@?@?ctﬁggﬂa?tpﬁgdé{cg gﬂé‘? Ett&cé}"}){er?g Ir?m 25

Met hod C,78%t hod A (u3| ng piperidine as amne), Method D, Method G (using

cycl ohexanecar boxal dehyde). M p. 238-241 C. Conpound 122 See conpound 118.

Compound 123

2-cyci ohempthatiy| am no- 5- N, N- di net hyl sul f anoyl benzenesul f onam de

2- Am nobenzenesul f onam de was used as starting material for _the follow ng

transf or n%?%'%’e&ﬁéﬁ&'em NErtRBA $RsHLRl egmPBHBSERYC #EBORY Pdc ARtAINZEE) Cross

Met hod A ﬁ% di et hyl am ne as amne), Method F (the reaction m xture was
n| g

| ef t over “with DI BALH at rt.dwith stirring). Mp. 123-125 C T~ t
~~~~~~~ Corrpound 124 P lf‘v"“s HetaryUAry}
2- Et hyi am - (+1 Me@atgdB«repe@etartnet—r—a?ﬁ%Lef-Fepl peridin Ds | f onyl benzene

sulfonam'd 3% Met hyl - 1, 2- di hydr o- 1, 2, 4- benzot hi ad¥&zi ne- 1, 1- di oxi de (see
conmpound 73);B,was transfor med by I\/bt hod A (using 1, 2, 3, 6- tetrahydropyrl di ne
as amne) followed by Method F (using LiAIH4 , and rt.). Mp. 175-177 C
Conpound $28/k cairlingo Asstired BB IS e ARAife Hamael) Lers eyl o8 ey iberasie agid,

2- b 0,
rdded a ey RESHEGPERE OF didh(bhang TN RAESEIT 3N PEERRIEA o)
m xture Was f}@péreézncﬂm@ﬁwﬁ:ow Qﬂméfhokayetﬁ@m &b inthd IGSOWRS @il (1BEEH 13 Jvas heated

filtered, adsorbed onto silica and purified by colum chromatography to
gi ve 11. 1tog7@ 6@ o 3pm.othes teadkibp.migebe Waﬁlcgm(ed Cortpburicerl@séter was added and the

2- Acet am en | £ | | .u n.o

2. am nobelaiaL AT aatraen a9 it G s Loniofd etgmpicaiipsions 1veus e i
nmmol ) in MgSQLand1 gvapbreied toadrymetde Colath dHioBatogtaphi2aiforakbd thadpuref produsth
stirring at rt. over night. The reaction mxture was filtered and adsorbed
onto sili E@‘dsﬁ@ngﬁ%frém@ré@@&qr aphy gave 1.7 g (79 9% product. M p.
153.5-155.5 C. Conpound 127

3-1sobutyl - 8- (pi peri di nosul fonyl )-2,3,4,5-tetrahydro-1, 2, 5- benzot hi adi azepi
ne-1, 1- di bethled N- (3' - Met hyl -y' - car boxybut yl)-2-nitrobenzenesul fonam de: A

solutlon f 2ntro enzene | f on 50 mmol ) and NaCH (2.1 g;
53 mol) PAMBGOR ShEoRPpORds cantuaringeiy Al eliaEg 50 ol ) and. | ef t
over night with stirring at rt. The reaction m xture was added 4 M NaCH
(12.5 mM) and filtered. The filtrate was acidified wwth 1 MHC (50 m) and
extracted with Et OAc. The conbi ned organic fractions were dried {Na2S04)
and evaporated to dryness to give 6.7 g (42% product.



3-1sobufyl -4-o0x0-2, 3,4, 5-tetrahydro-f, 2, 5- benzot hi adi azepi ne-7, f -dioxide:
A sti rved suspensi on of
-nmet hyl - 1' - car boxybut yl ) - 2- ni t robenzenesul f onam de (6.7 g; 1)
10% PdI C (200 ng) in abs. EtOH was hydrogenated at 1 bar. ﬁjz}'?'zdcg"fg
m xture was filtered through cel ~te an@é2evaporated to dryness. A solution
of the crude product in dry THF v ~~ n~~ zoos 103 (50 mM) at 0 C was
added N-hydroxysuccininmde (2.53 g; 22 mmol) and £4.54 g; 22 mol ). The

reactionxy xture was sl ow zgjﬂ}arrred r{. angs, ef¢/ With stirring over
ni ght. Thelre ctlaﬂzm—xt-w—e-lﬁeé&-fllterpd\and—t—he sb i terial was washed
w th THF. conbi ned organic fractio \were evapor a to dryness and the

remanense adgded H20 and extracted with EfOAc. The conbi ed organl c
fractions were dried {Na2S04) and zeuappr at ed to dryness to gl ve 3 g (53%
product. O Hptoon

3-1 sobuf yl - 8- pi peri di nosul fonyl - p-tet ra -1, 2, 5-‘benzot hi adi azepi ne
-1,1-di oxide: A solution of ‘

3-isobutyl -4-o0x0-2, 3, 4,5-tetrahydro-1, 2, 5- benzot madl azepi ne-1, 1-di oxi de
(500 ny; Yal ) f

of 2M Bméﬁifg"i}ygg chgr)r?p[ﬁ' ArHEnég glh—?l‘—[wbiﬁer c@h’p&ete j'ai%tgﬂb% %{%@He‘ﬁ HB
reacti on minot)yPe(PRIss)y@lbnedo hay; L2 namel);tGen40 ang;ed. hmb@ranahrlet'ﬂiblenﬁm(:m on)
m xture was cooled to rt. and carefully quenched by addition of 6 M HC (15
m ). The urekcthipwasi dinedeainds (imdde case an grylbedriides peolbygert detiirgn abB07°G wds
NaCH (aq.) and extracted by Et OAc. The conbi ned organic fractions were
dried { NaZBBAFanthPver aphtattdd was andpdeand the fpastion Bdutiedfilterenghrpvaitgelite amde
pr oduct S Vi n

D09- 211 V‘ﬁ% ﬁlﬁp@fgu%g&dﬁ%eg toMiy RO AcAiRhNGhBRRES I ABME o8%e 3HE NShynyMiBd arene.
3- Cyci oheleIdSSaO@@Cb@@mdmrﬁ%ﬁﬁermd@StDQ?%é@rramliaﬂidﬁﬂ 2, 5- benzat hi adi aze
pi ne-1, 1d I

mol) in Hggﬁf(%ghﬁ%/?a%fé a dedj\'ﬁ Cii&?tﬁﬁb fstRBL%W%aI?% %% oéve "%]&ya'ng“g?%ﬁ i @n
of cycl ohelanes addmkalsdritipaef {87 KOH mOMBG)l—h(ﬁ M i D mvisdDHagd Qtimdg at Théor 2h. The
reaction mxture, Was stlr d, vi usl The eactlo mxt re
e i 1 ut GEIe RS Aol ViR SHEL Bt etoni st ORslodiernad o iy e
conbi ned eé@grawd SRASA SravRy mmmgemmhmw 28%»0 ) and extract e_d vv'th
6 M HC The acidic a ueoua)eghase and_the precipitate, whic

f or med upgﬁf’%ﬂ‘ﬂoﬁl ‘?f téz¥e 5 h he wEpay miprl) ARd ITiEH3 (8 mip%e mmathwas heated
reaction Le.was coole and de S t | Kk e sin %
e Lag) P TGS R Sous o 5 heanSEaREgni g Wap seied i oand FaHRANee to
cold H20 ﬁ@&lﬁ'd?yr@”sbe(@mml(wel Ctvﬁéo&u()ﬁﬁt%) dfhebdiani d\f ¢@acﬁ% NS pffzidh o8RO
128 was synt hesized by the nethod used for_conpound 127 (using

D~
cycl ohexyP@ﬁS?BPEh@f EE N RNY) é’(E‘F‘df)dded VeoH. The |r¢@1mnzvuttmemﬁarrq@éor 1 h (to

?OCA{CEOZGB%H ‘Ifﬁ/ ﬂ’gg%@bi#}' h&l Emsdtélh%élg),d'thtegté so¥bed onto silica, and purified by

2- Am no- Schaivelae@aphy. thelebengeadsu boramede: A m xture of 5-iodo-2
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a screw cap anpule at 130 -C over night. The reaction m xture was cooled to
rt., diluted with H20, rmade al kaline (using 4 M NaOH) and filtered through
celite. The filtrate was neutralized to pH 8.5 and evaporated to dryness.
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Met hod G (using cycl ohexanecar boxal dehyde). The follow ng table sunmari ses
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Anthranilamide was transformed by Method G (using benzaldehyde). M.p. 221-222 °C.

Compound 3
2-Methyl-3,4-dihydro-1,3-benzoxazine-4-one

2-Hydroxybenzamide was transformed by Method G (using paraldehyde). M.p. 124-126 °C.

Compound 4
2-Phenyl-3,4-dihydro-1,3-benzoxazine-4-one
2-Hydroxybenzamide was transformed by Method G (using benzaldehyde). M.p. 157-160 °C.

Compound 5
3-Bicyclof2.2.1]hept-5'-en-2’-y1-1,2,3 4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide
2-Aminobenzenesulfonamide was transformed by Method G (using a racemic endo/exo

mixture of 2-norbornencarboxaldehyde). M.p. 206-209 °C.

Compound 6

3-Phenyl-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide
2-Aminobenzenesulfonamide was transformed by Method G (using benzaldehyde). M.p.
125.5-128.5 °C.

Compound 7
1,2,3,5,10,10a-Hexahydrobenzo[elpyrrolo[1,2-b]-1,2,4-thiadiazine-5,5-dioxide
2-Aminobenzenesulfonamide was used as starting material for the following transformation

sequence: Method E (using 4-chlorobutanoyl chioride. The reaction mixture was NOT
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2-Ethyl-2-methyl-3,4-dihydro-1,3-benzoxazine-4-one
2-Hydroxybenzamide was transformed by Method G (using 2-butanone). M.p. 76-78 °C.

Compound 9
3-Cyclohexyl-6-(2-methoxyphenyi)-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide
3-Bromo-aniline was transformed by Method B (see compound 121) to give 4-bromo-2-
aminobenzenesulfonamide.

A  mixture of 4-bromo-2-aminobenzenesulfonamide (140 mg, 056 mmol), 2-
methoxyphenyiboronic acid (106 mg, 0.70 mmol), Pd(PPh3),Cl> (20 mg, 5 mol %) in 1,2-
dimethoxyethane (30 ml) and Na,COs; (2M, 3 ml, 6 mmol) was refluxed under N for 4 h. The
solvents were removed under reduced pressure and the residue was treated with saturated
NaHCO; (20 ml) and extracted with EtOAc (2 x 40 ml). The organic layer was washed with
brine (20 ml), dried (Na,S0O,4) and the solvent was removed under reduced pressure. The
product was purified by flash chromatography on SiO, using EtOAc:n-hexane (1:1, v/v) as
eluent, yielding 155 mg (100 %) of 2-amino-4-(2-methoxyphenyl}-benzenesulfonamide as
colorless powder. The product was further fransformed by Method G (using

cyclohexanecarboxaldehyde). M.p. 218-221 °C.

Compound 10

3-Cyclohexyl-6-(2-pyridyl)-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide
3-Aminophenylboronic acid hemisulphate (5.58 g, 30 mmol), 2-bromopyridine (2.7 ml, 28
mmol), Pd{PPhs).Cl. {100 mg, 0.5 mol %), 2M K.CO; (50 ml) were refluxed in 1,2-
dimethoxyethane (50 ml) for 24 h under N. The mixture was diluted with CH.Cl, (100 ml) and
washed with sat. NaHCO; (50 ml}. The organic layer was dried (Na.SO,4) and the solvent was
removed under reduced pressure. Flash-chromatography with CH.Cl, as eluent gave 3-(2-
pyridylaniline as a yellow oil, 1.0 g {21 %). 3-(2-Pyridyl)aniline was transformed by Method B
and Method G (using cyclohexanecarboxaldehyde). M.p. 213-216 °C,

Compound 11
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O ~0 = 3- Brogfo a%me was %Sformed by Method B (see compound 121) to give 4-bromo-2-
aminobenzenesulfonamide.
A mixture of 4-bromo-2-aminobenzenesulfonamide (250 mg, 1.0 mmol), diethyl-3-
pyridylborane (225 mg, 1.5 mmol), Pd(PPhs}.Clz (35 mg, 5§ mol %) in 1,2-dimethoxyethane (30
m!l) and NaxCO; (2M, 3 mi, 6 mmol) were refluxed under N; for 4 h. The solvents were
removed under reduced pressure and the residue was treated with saturated NaHCO; (20 mi)
and extracted with EtOAc (2 x 40 ml). The organic layer was washed with brine (20 ml), dried
(Na»S0,) and the solvent was removed under reduced pressure. The product was purified by
flash chromatography on SiO; using EtOAc:n-hexane (1:1, v/v) as eluent, yielding 240 mg (96
%) of 2-amino-4-(3-pyridyl)-benzenesulfonamide as colorless powder. The product was

further transformed by Method G (using cyclohexanecarboxaldehyde). M.p. 240-243 °C.

Compound 12
3-Cyclohexyl-7-(1-hydroxyethyl)-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide
2-Amino-5-(1-hydroxyethyl)benzenesulfonamide: 5-Acetyl-2-aminobenzenesulfonamide (see
compound 13) (0.95 g, 4.4 mmol) was suspended in 96% EtOH (50 mi) and NaBH, (0.46 g,
12 mmol) was added in one portion. The mixture was stirred at 25°C for 4 h and filtered
through Celite and the solvent was removed under reduced pressure. The residue was
treated with sat. NaHCO; (50 ml) and extracted with EtOAc {2 x 50 ml), dried (Na.SO,) and
evaporated to dryness. Flash-chromatography with EtOAc:n-hexane:EtsN (200:100:4, v/v/v)

as eluent gave 0.35 g (37 %) of 2-amino-5-(1-hydroxyethyl)benzenesulfonamide as light-
brown powder. M.p. 160-162 °C.

Compound 13

3-Cyclohexyl-7-acetyi-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide

To a solution of ethylvinylether (5.8 ml, 60 mmol) in dry THF (50 mi) at -78°C was added ¢
BuLi (1.7 M in pentane, 25 ml, 40 mmol) and the yellow mixture was stirred for 1 h at -78°C.
The cooling bath was removed and the mixture was warmed slowly to 0°C and stirred for
another 30 min. The mixture was recooled to -78°C and a solution of ZnCly (2M in THF, 20 ml,
40 mmol) was added slowly and the cooling bath was removed and varmed to 20°C. 5-lodo-
2-aminobenzenesulfonamide (see compound 37) (1.8 g, 6 mmol) and Pd(PPhs)s (0.2 g, 3

mol%) was added and the mixture was refluxed for 6 h. The THF was evaporated and the
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brown solid. Trituration with n-hexane gave 0.85 g (74 %) of 5-acetyl-2-

aminobenzenesulfonamide as off-white powder. The product was further transformed by

Method G (using cyclohexanecarboxaldehyde). M.p. 224-226 °C (decomp).

Compound 14

3-Cyclohexyl-7-(1-hydroxyiminoethyl)-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-
dioxide

To a suspension of 5-acetyl-2-aminobenzenesulfonamide (see compound 13) (0.45 g, 2.1
mmol) in 96% EtOH (40 ml) was added HoNOH-HCI (0.28 g, 4 mmol) and 2M NaOH (2 ml).
The mixture was boiled for 2 h and the solvent was evaporated. The residue was triturated
with water (25 ml) and the product was filtered off and dried, yielding 0.39 g (81%) of 2-
amino-5-(1-hydroxyiminoethyl)benzenesuifonamide as yellow powder. The product was

further transformed by Method G (using cyclohexanecarboxaldehyde). M.p. 230-233 °C.

Compound 15

3-Cyclohexyl-7-carbamoyl-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide

A mixture of 5-cyano-2-aminobenzenesulfonamide (see compound 37) (2 g; 10 mmol), conc.
HoS0O4 (4 ml) and abs. EtOH (4 ml) was heated to 80 °C for 5 h and over night at 50 °C. The
reaction mixture was poured onto ice and extracted with EtOAc (1x)". The organic phase was
discarded and the aqueous phase neutralized with NapCOg and extracted with EtOAc (3x).
The organic phase was evaporated to dryness and subjected to column chromatography
(EtOAc/hexane=2/1) to give 200 mg (9 %) of the carboxamide. The carboxamide was further
transformed by use of Method G (using cyclochexanecarboxaldehyde). M.p. 235-237 °C.

*[The first extraction contains the nitnle (starting material) and another biproduct]

Compound 16

3-Cyclohexyl-7-ethoxycarbonyl-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide
A mixture of 5-cyano-2-aminobenzenesulfonamide (see compound 37) (3 g; 15 mmol), conc.

HoS04 (5 ml) and abs. EtOH (15 ml) was heated to 80 °C over night. The reaction mixture

was poured onto ice. The precipitate formed was isolated by filtration. The precipitate was
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washed with EtOAc to give 2.01 g (55%) of the pure ethyl ester. The ester was further
transformed by use of Method G (using cyclohexanecarboxaldehyde). M.p. 234-236 °C.

Compound 17

3-Cyclohexyl-7-cyano-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide
5-Cyano-2-aminobenzenesulfonamide (see compound 37) was transformed by Method G
(using cyciohexanecarboxaldehyde). M.p. 234-237.

Compound 18

3-Bicyclo[2.2.1]hept-5’-en-2'-yl-7-phenyl-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-
dioxide

5-Bromo-2-aminobenzenesulfonamide: A stirred solution of 2-aminobenzenesulfonamide
(1.72 g; 10 mmol) in AcOH (15 ml) was added a solution of Brp (0.55 ml; 10.5 mmol) in AcOH
(5 ml). The reaction mixture was poured into HoO (100 ml) and filtered. The isolated solid was

adsorbed onto silica and subjected to flash chromatography to give 1.428 g (57%) product
(and 650 mg (20%) of the 3,5-dibromo derivative).

3-Bicyclof2.2.1]hept-5"-en-2"-yl-7-phenyl-1,2,3,4-tetrahydro- 1,2,4-benzothiadiazine- 1, 1-dioxide
(18): 5-Bromo-2-aminobenzenesulfonamide was transformed by Method H (using
phenylboronic acid) and Method G (using a racemic endo/exo mixture of bicyclo[2.2.1]hept-5-
ene-2-carboxaldehyde). M.p. 190.5-195.0 °C.

Combound 19

3-Cyclohexyl-7-(2’-acetamidophenyl)-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-
dioxide
2-Nitrophenylboronic acid: A solution of phenylboronic acid (10 g; 82 mmol) in acetic acid

anhydride (100 ml) at -15 °C was added fuming HNO3 (5 ml; 120 mmol) over 30 min such

that reaction temperature was kept below -10 °C. The reaction mixture was allowed to warm

up to rt. and left with stirring over night. The reaction mixture was poured onto ice and

concentrated to 50 ml. The remanense was then re-evaporated 5 times from additional HoO

(100 mi) and finally filtered to give 7.1 g crude product as a mixture of isomers. Column
chromatography (CHoClo/EtOH=10/0.5) gave 4.8 g (35%) pure product as an oil.
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2-Acetamidophenylboronic acid: A mixture of 2-nitrophenyiboronic acid (2 g; 12 mmol) and
5% Pd/C (100 mg) in EtOH (100 ml) was hydrogenated at 1 bar until TLC indicated complete
conversion of starting material. The reaction mixture was filtered through celite and the filtrate
evaporated to dryness. The remanense was washed with hexane and filtered to give 900 mg
of (65%) 2-aminophenylboronic acid.

A mixture of 2-aminophenylboronic acid (900 mg; 6.6 mmol), triethylamine (0.57 ml; 7 mmol)
and acetylchloride (0.5 ml; 7 mmol) was stirred at rt. for th. The reaction mixture was

evaporated to dryness, stirred with HoO and filtered to give 750 mg (63%) product.

3-Cyclohexyl-7-(2'-acetamidophenyl)-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1, 1-dioxide
(19): 5-lodo-2-aminobenzenesulfonamide (see compound 37) was transformed by Method H

(using 2-Acetamidophenylboronic acid) and Method G (using cyclohexanecarboxaldehyde).
M.p. 245-249 °C.

Compound 20

3-Cyclohexyl-7-(2’-nitrophenyl)-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide
5-lodo-2-aminobenzenesulfonamide (see compound 37) was transformed by Method H
{using 2-nitrophenylboronic acid (see compound 19)) and Method G (using
cyclohexanecarboxaldehyde). M.p. 204-207 °C.

Compound 21

3-Cyclohexyl-7-(2’-methoxyphenyl)-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide
5-lodo-2-aminocbenzenesulfonamide (see compound 37) was transformed by Method H

(using 2-methoxyphenylboronic acid) and Method G (using cyclohexanecarboxaldehyde).
M.p. 219-222 °C.

Compound 22
3-Cyclohexyi-7-(2’-methoxy-4’-trifluoromethyiphenyl)-1,2,3,4-tetrahydro-1,2,4-
benzothiadiazine-1,1-dioxide

4-Trifluoromethylanisole: Sodium (12.78 g; 555 mmol) was added to dry MeOH (100 ml).
When the gas evolution ceased, the reaction mixture was evaporated to dryness and dry
NMP (250 ml) followed by Cu (s) (35.3; 555 mmol) and 4-bromo-trifluoromethylbenzene (25 g;

111 mmol) was added. The reaction mixture was heated to 130 °C for 4 h, cooled to rt. and
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The combined organic fractions were washed with HoO (2x 100 ml), dried (MgSOy4) and

evaporated to dryness. Column chromatography gave 8.05 g (41 %) of product.

2-Methoxy-5-trifluoromethylphenylboronic acid: A solution of 4-trifluoromethylanisole (8 g; 45
mmol) in dry THF (80 ml) at -30 °C under No was added a solution of 2.5 M n-Bulli in hexane

(20 mt; 50 mmol). The reaction mixture was stirred for 1h at -30 °C, then cooled 1o -70 °C and
added B(O/-Pr)3 (14.1 ml; 64 mmol). The reaction mixture was allowed to slowly warm up to
. over night. The reaction mixture was added 2 M HCI (40 ml) and THF was removed by
evaporation. The aqueous remanense was extracted with EtoO (4x 20 ml) and the combined

organic fractions were extracted with 1 M NaOH (5x 17 ml). The combined agueous fractions

were neutralized by 10 M HCI. The precipitate formed was isolated by filtration and washed
with 1 M HCl to give 8.1 g (81%) product.

3-Cyclohexyl-7-(2’-methoxy-4'-trifluoromethylphenyl)-1,2,3,4-tetrahydro-1,2,4-
benzothiadiazine-1,1-dioxide (22): 5-lodo-2-aminobenzenesuifonamide (see compound 37)
was transformed by Method H (using 2-methoxy-5-trifluoromethylphenyiboronic acid) and
Method G (using cyclohexanecarboxaldehyde). M.p. 255-257 °C.

Compound 23

3-Cyclohexyl-7-(2’,4’-dimethoxyphenyl)-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-
dioxide
5-lodo-2-aminobenzenesulfonamide (see compound 37) was transformed by Method H

{using 2,4-dimethoxyphenylboronic acid) and Method G (using cyclohexanecarboxaldehyde).
M.p. 208-213 °C.

Compound 24

3-Cyclohexyi-7-(2’-(N,N-dimethylsulfamoyl)phenyl)-1,2,3,4-tetrahydro-1,2,4-
benzothiadiazine-1,1-dioxide

2-(N,N-dimethylsulfamoyl)phenylboronic acid: A solution of benzenesulfonylchloride (10 ml;
78 mmol) in THF (100 ml) was added a 40% solution of dimethylamine in HoO (20 ml; 160
mmol) such that the reaction temperature was kept below 50 °C. The reaction mixture was

stirred 1h at rt. The reaction mixture was added HpO and THF removed by evaporation. The
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and the reaction mixture allowed to slowly warm up to +20 °C. The reaction mixture was re-
cooled to -70 °C and B(O/-Pr)3 (16.1 ml; 70 mmol) was added. The reaction mixture was left
cold and allowed to warm up over night, 1 M HCI (100 ml) was added and stirring was
continued at rt. for 1h. The reaction mixture was then extracted with EtoO (2x 50 mi) and the
combined organic fractions extracted with 1 M NaOH (4x 50 ml). The combined aqueous

fractions were neutralized with 1 M HCI and extracted with EtoO (4x 100 ml). The combined

organic fractions were dried (NapSO4) and evaporated to dryness, washed with EtoO/hexane

to give 3.4 g (30%) product.

3-Cyclohexyl-7-(2°-(N,N-dimethylsulfamoyl)phenyl)-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-
1,1-dioxide (24): 5-lodo-2-aminobenzenesulfonamide (see compound 37) was transformed by
Method H (using 2-(N,N-dimethylsuifamoyf)phenylboronic acid) and Method G (using
cyclohexanecarboxaldehyde). M.p. 290-300 °C.

Compound 25

3-Cyclohexyl-7-(2’-chlorophenyl)-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide
5-lodo-2-aminobenzenesuifonamide (see compound 37) was transformed by Method H

(using 2-chlorophenylboronic acid) and Method G (using cyclohexanecarboxaldehyde). M.p.
233-236 °C.

Compound 26

3-Cyclohexyl-7-(2’-fluorophenyl)-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide
5-lodo-2-aminobenzenesulfonamide (see compound 37) was transformed by Method H

(using 2-fluorophenylboronic acid) and Method G (using cyclohexanecarboxaldehyde). M.p.
249-250 °C.

Compound 27
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dried {Na»SO4) and evaporated to dryness to give 4.3 g (94%) product.

3-Cyclohexyl-7-(3-hydroxyphenyl)-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide (27):
3-Hydroxyphenylboronic acid was transformed by Method H and Method G (using
cyclohexanecarboxaldehyde). M.p. 238-246 °C.

Compound 28

3-Cyclohexyl-7-(2’-pyridyl)-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide

4-(2'-Pyridyl)-2-aminobenzenesulfonamide: A stirred mixture of 5-iodo-2-
aminobenzenesulfonamide (1 ¢; 3.3 mmol), 2-tributylstannylpyridine (5.5 g; 15 mmol),
Pd(PPhg}4 (240 mg, 0.34 mmol) and AgoO (780 mg; 3.36 mmol) in DMF {50 ml) under No
was heated at 100 °C for 6h and over night at rt. The reaction mixture was evaporated to
dryness and resuspended and stirred in HoO/EtOAc and finally filtered. The organic phase
was isolated and the aqueous phase extracted with EtOAc (2x ag. vol.). The combined
organic fractions were dried (NansSQOy4), evaporated to dryness and subjected to column

chromatography to give 200 mg (24 %) product.

3-Cyclohexyl-7-(2-pyridyl)-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide (28): 4-(2'-
Pyridyl}-2-aminobenzenesulfonamide  was  transformed by Method G (using

cyclohexanecarboxaldehyde). M.p. 222-224 °C.

Compound 29
3-Cyclohexyl-7-(3'-pyridyl)-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide
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hat oal koxy, -alkyl-NR 3R, or -alkyl-S R 3, wherein R3 and R 4
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8- menber Q'ds"H:b@'@Wb?@w'@ﬂ?‘?rﬁ@e%@?%ww; dpsing cyclohexanecarboxaldehyde). M.p. 240-

242 °C.

Compound 30

3-Cyclohexyl-7-(2'-pyrimidinyl)-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide
4-((2,2-Dimethylpropanoyl)amino)phenylboronic acid: To a solution of 4-bromo-N-
pivaloylaniline (1.56 g, 6 mmol) in dry THF (50 ml) at —~78°C was added +Buli (1.5 M in
pentane, 13.3 ml, 20 mmol) and the yellow mixture was stirred for 1 h at =78°C under N,. The
reaction was quenched with B(OCHzs)s (1.7 ml, 15 mmol) and stirred for another 1 h at -78°C.
The reaction mixture was then warmed to room temperature and hydrolysed with 0.5 M
hydrochloric acid (50 ml) and extracted with EtOAc (3 x 80 ml), dried (Na,S0,} and
concentrated to ca. 40 ml. n-Hexane (120 ml) was added slowly and the colorless crystalline

product was filtered off and dried, yielding 1.26 g (95%).

N-(4-(2-pyrimidinyl)phenyl)-2,2-dimethylpropanamide: A mixture of 4-((2,2-
dimethylpropanoyl)amino)phenylboronic acid (2.0 g, 9 mmol), 2-chloropyrimidine (0.8 g, 7
mmol), Pd(PPhg).Cl> (100 mg, 2 mol %) 1,2-dimethoxyethane (40 ml) and Na,CO3; (2M, 7 ml,
14 mmol) were refluxed under N, for 5 h. The mixture was diluted with 10 % Na,CO3 (20 ml)
and extracted with EtOAc (3 x 50 ml). The organic layer was dried (Na,S0.) and the solvent
was removed in vacuo. The crude product was recrystallised from MeOH/water (1:1) vielding

0.52 g (85%) of N-(4-(2-pyrimidinyl)phenyl)-2,2-dimethylpropanamide as colorless crystals.

4-(2-Pyrimidinyl)anifine:  N-(4-(2-pyrimidinyl)phenyl)-2,2-dimethylpropanamide (1.41g, 5.48
mmol) was boiled in 6 M hydrochilcric acid (40 ml) for 2 h. The mixture was cooled and made
strongly basic with NaOH (s) and extracted with CH.Cl, (2 x 50 ml), dried (Na:SQ,4) and the
solvent was removed /n vacuo. Trituration with n-hexane gave 0.83 g (88%) of 4-(2-
pyrimidinyl)aniline as a light-yellow powder. The product was further transformed by Method B

and Method G (using cyclohexanecarboxaldehyde). M.p. 236-238°C.

Compound 31

3-Cyclohexyl-7-(2’-furyl)-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide



R3 represents a carbocyclic 7- to 12- nmenbered ring, which carbocyclic ring
is optionally substituted with hal ogen, alkyl, hydroxy or alkoxy; or R3
represents a heterocyclic 3- to 8-nmembered ring, which heterocyclic ring is
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optionally the heterocyclic ring is fUSed to an aryl; or R3 represents
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mol%) was added and the mixture was refluxed for 6 h. The THF was evaporated and the

residue was treated with EDTA (563 g, 0.18 mol) and made slightly basic (pH = 8-9) with 1 M

NaOH followed by extraction with EtOAc (3 x 150 ml), drying (Na.SO,) and evaporation of the
solvent gave a dark oil. Flash-chromatography with 5% MeOH in CH,Cl, as eluent gave 1.33
g (75 %) of 2-amino-5-(1-methyl-1H-2-imidazolyl)-1-benzenesulfonamide as colorless
crystals. The product was further transformed by Method G  (using
cyclohexanecarboxaldehyde). M.p. >250 °C (decomp).
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washed with NaHCOg (sat. agq.) and NaCl (sat. aq.), dried (NapSOy), filtered and evaporated

to dryness. The remanense was washed with water and hexane and filtered of to give 10.8 g
(92%) of product.

5-(N-hydroxyamidino)-2-aminobenzenesulfonamide: A mixture of hydroxylamine
hydrochloride (764 mg; 11 mmol) and NaOMe (616 mg; 11.4 mmol) in MeOH (10 ml) was
stirred at rt. for 1 h and then added 5§-cyano-2-aminobenzenesulfonamide (1 g; 5 mmol). The
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- S02- al aryl, or -S02-benzyl, and optionally !he heterocyclic ring
IS fusewtﬁozgﬁ%P F: provi ded however, if one of R5) R6, R or R8 is

al koxy, at |east one of the remainder of R5) R6, R or RB is not hydrogen;

if one 0£ mor e 8f R5, Rs, R or Re is halogen, at |east one of the

remai nd ) R or RBis not hydrogen or hal ogen; if one or nore
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toget her yuihky B f"@.r'ﬁﬁe Poartion WalquERBRES &fih HtPandBfitred for 30 min. at 0 °C and left
over night without stirring at +5 °C. The mixture was evaporated to dryness, resuspended in
MeOH and filtered. The isolated solid was washed thoroughly with MeOH and filtered. The
combined filtrates was adsorped onto silica gel. Column chromatography (EtOAc) gave 200
mg of product.

7-Acetylamino-3-cyclohexyi-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide  (38): A
mixture of 7-amino-3-cyclohexyl-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide (100
mg; 0.26 mmol), acetylchloride (20 pl; 0.29 mol) and triethylamine (42 pl; 0.3 mmol) was

stirred for 2 h at r.t. The reaction mixture was resuspended in HoO and filtered. The isolated

solid was purified by column chromatography (EtOAc) to give 22 mg 27a. M.p. 202-206 °C.

Compound 39
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selected fromthe group consisting of alkyl, and al koxy; or Rs represents
HET, or R6 represents -SSR S, -SOR S, -SO2-R S, -S020R S, -SOZ-NR SR 6,
- NHCOR' 3-C{EINRXGR Ditro~ CBRE NGRS - 1,2, £BeRedihiatiazin€0R 1 Rickidewher ai stirlRd asldtid of
i ndependent |y regresents hydr ogen) al kég cycl oal kyl, phenyl) or benzyl;

and R S/ R 6 Sindbpemmoht fyd cepretents &y mogkn, Cél"‘@l adqsrt posgikian of 3-

are ot SRR AP SRS A dhbded o MG SRS Rl R
ring st rré%tlﬁﬁ%l'xﬁ,xré’%'soﬁlabvleﬁ t8 %}QH &&’E@F’t Hhe{?%@gﬁﬁmqg’ibﬁg Szglﬂl lﬂ%P)Hrmduct

al kynyi, hydr oxg@ al koxy, ammo or thi ol enz
- SOz ar ywas-igegipliatad yiy; sl@mddmpnmiaqze and h@lc’ﬂed @Nddtyailqnc Therpgudes pfdeeU(dtB) gan

aryl; a al kyl) cyano, cyanoal kyl) nitroal kyl)
al koxy) dﬁ@i%ﬁﬂﬁ ?%‘fﬁ?“ﬁ@dr oxyal kyl , cycloal kyl , cycl ohal oal ky! ,

-NHSOZ R') S— ', -SO-R', -S02-R', -SOQ20R', -NHCCR', CO\IR'R'e - CR =NOR",

00 AR s o SERRDIRTY s LSS Fg088R o

repr eserg eydmrdlxplgxamtroall kydihydr:qmjzoabkfyiathlbmazmé-n nmoardwlm 20g; 1R’ matol) d8de10%
t oget her he nitro rma heterocyclic

tt ached,
3to 8- rre"r%r(ée M3Ad n@pPSE{bﬁ&om‘fm ﬁ%ﬁ%rggma}eﬁée@ag £r 6ARgynyption of the
substi t WaRahided @neddwlo,f H%S%eaﬂelé}iﬁon nﬁﬁzreawé fnre%aZtrp@ur@ylcemandn@mem@n%by

the heterocyclic ring is fused to an aryl; or - ~p -~
r epr esemashe@atviige with SOIAFNRSERNG, anve ¢hiee icomibinies «ﬁ)rgamcl’rracarmds M/eranelvdiioeated to

indepen nt | each anot her resgnt.s | cl oal kyl , .hen

ey Eorrbesk Sheranen BBl d-PRAARERF ERoAYPr et Aok Frag g YormeRl wag
forma h@@]@freacmcﬂmr@no%r Thg |§ﬁatﬁ'ﬂhlﬁbﬁd! e,dsrdisalgllgalawoltslimaua@hi(lgblz.) bhﬂge?ﬂeglﬁﬂéﬂéﬂe
is optlon te wi t al ogen, al kyl, al kenyt, al kynyt, hydroxy,
al koxy, "é‘ &E'E’IE? gt,r%on Q?é(ﬁﬂy@ gPragst ol kyl, -Soraryl, or -S02-benzyl .
and optionally the heterocycllc ring is fused to an aryl; or R’ represents

HET, which HET is lptlonally substituted one or more Eines wit
subst | t uetledngiiioayia®ing &y Hahoyeh-dhxgse- T afdsprothisdazingoh Nﬁmlde oh stirred

repr esentgh perRy! 7- mct ggggﬂé& H1%- Qﬂgdanlaé h%e%'i%‘dd‘iagﬁr?ed kaﬁoﬂie 5@0§ tyges

W th substltuents S t he group consi sting
al koxy ,mawogrnd  Higthydarkine, (A& nml -\NHOO ) kipl | diyi t TrOF (EEF3nI) omwas added

;3502 NR F@fan@@ﬁfo%&f&h%ﬂdé‘&?ﬁ%l 'gf}ﬂ%ﬁ%q,ﬁngﬁ héd T, F5158hS THY FEQ98R: mRksY \was
ycl oal ky benzyi

evaporated to dryness, resuspended in HoO/EtOAc and filtered. The filtrate was adsorbed

onto silica gel. Column chromatography (CHoClo:acetone = 9:1) gave 210 mg of product.
3-Cyclohexyl-7-methylsulfonylamino-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1, 1-dioxide
(39): 7-Methylsulfonylamino-3-cyciohexyl-1,2-dihydro-1,2,4-benzothiadiazine-1,1-dioxide was

transformed by Method F. M.p. 255-258 °C.

Compound 40




R' and R B, together with the nitrogen to which they are attached) forma
het erocyclic 3to 8-nenbered ring structure, which ring structure is
optional ly substituted with hal ogen, alkyl, -S02-alkyl, -S024aryxbp 2008

- S02- benzyl, and optionally the heterc}? C|IC ring is fused to an aryl;
together wish R6, or together wwth R, fornms a 5- 10 7-rnenbered ring haV| ng
t he one of thefollovm'ng structures -O erein n.is 1, 2 or 3

- SQz- NR-%‘@FE‘PHQXWV%EFE‘? 28:fdetrahyygeh, Saﬂq{{?Pth'E?'éF'(S‘& 1d'°’B€?|zyI or aryl,
and n i s E]L'rfz‘PJ’c>r3me hgpl IR E%}h/ad/a%gﬁef B/oﬁdbs hi-‘ifn‘?iﬁ@@enz%hgé’ﬁlionﬁbh?deoal ksl

benzyl or aryl, nis or 2; 2- (CH , Wherein nis or 3;
- SO ( OﬁylﬂuqrowaeylmrMentedsbﬂumg B‘retho@b:d%ls |Np-|.o;f thl@(}gmzt@momn HoSO4 (16 ml)
-CO(CH2)"-NH, wherein nis 1 or 2; -CONH (CH2)~, wherein is 1 or 2

G0 ()6 e psed g\l o: Than oheian mixtise e allawerdo M@ﬁm@em

W 1 o gindrteg By ToRE, T SRR rs RS BR5TR A R et e LAY e

phenyl igr @fdd torgald .13 WSHbd) uf edreanredest astr welibiviezsidwi t h subst ~t uenl s
selected fromthe group consisting of alkyl, cycloal kyl, and al koxy; or Re
represents HET; or Re represents -S-R 9, -SOR 9, -S02-R 9) -SQ20R 9,

- S02- NR 2BYcionbkyCaRifo- 1 COBR-18 Ry ar& R ZINBBh z0thi&biaBn8- 1, Pliox/de2- R 9, wher gion
R and R'_independently represents hydrogen, alkyl, cycloal kyl, phenyl, or

benzyl ; Zmeflweromghy’- ke .4-haessshiadiazing-1s beicxislent wahy gvbiraied altRyithe  following
cycl oaI , r t n

whi ch t ﬁg[nsﬁg@sb scﬁém@ wgg%d%Dﬁér?jefmgg]ydc?lzrc(h%g %ﬁbh%@r&gﬁ%ﬁ)ﬁ%g%é CMJ‘I?G,
which ri2@p-8trteture is optionally substituted with hal ogen) alkyl,

al kenyl , al kynyl) hydroxy, al koxy) am no or thiol, phenyl, benzyl,

- S02- al kyl, -S02aryl, -S02-benzyl, and optionally the heterocyclic ring is
fused toCampauyd;413. The corrpound according to claiml1, wherein R2

h d | k | h | d
ccor o n CUSTRRFBEhey IaHsoY 1 S P iR e oo diaripede o as
hydr ogen)._ %ﬁbl@@ikdﬂ%i%llﬁﬂlek%)as U@é@@ié‘ﬂt&rﬂﬁ{g kl‘ﬂébéarlaﬁ fSﬁrtPQCﬁb%\!vi‘ﬁgﬁrgﬁ&orr&gtlon

j Onmer nber ed nng, heterocyclic 5- to 6-nenbered rlng? benzyl ;

Toget herSWLteIﬁ\CRJ\A@@pﬁﬁ and eﬁdeG (mmmmaw@wxane@rb dayeehél Ps%ﬁp@‘iﬁ)?ﬁl ly
substituted one or nore tinmes with substituents sel ected from hal ogen,

al kyl') al kenyl, al kynyl, hydroxy, al koxy, am no, and thiol, and optionally
cont ai ni Qgﬂmgmgmre het eroal ons and optionally containing carbonyl

groups. Th to any one.of the preceding clains
Sheroin BoyihaSEAS ARl akiaBOind Sietarbidf PLor Vi (0 & " and
t oget her AV‘édthhdnh@f AhaiiodedzWaide {18y 28memal) i Thrd(s0f BN Basiadded BiflGoroacetic

nmenbered rij ng, ) . . .
acid anhydride (3.8 ml; 27 mmol) and stirred at rt. for 2 h. The reaction mixture was

evaporated to dryness, stirred with HoO and filtered. The crude product was transformed by
Method A (using 25% NHz (agq) as amine) and Method G (using

cyciohexanecarboxaldehyde). M.p. 178-180 °C.

Compound 43

3-Cyclohexyl-7-sulfamoyl-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide

4-Sulfamoylanthranilamide: A stirred solution of CISO3H (20 ml) was added anthranilamide
(7.5 g; 55 mmol) in small portions. The reaction mixture was heated to 100 °C for 1 h and
then poured into ice water (300 ml). A precipitate formed, which was isolated by filtration and

dried on the filter. The isolated solid was dissolved in 25% NH3 (aq.) and stirred at rt. over

night. The aqueous phase was washed with EtOAc and concentrated to 20 ml. The aguecus

phase was saturated with NaCl (s) and extracted with THF (3x 50 ml). The combined organic



which ring is optionally substituted one or nore linmes with substituents
sel ected from hal ogen) al kyl, al kenyl, al kynyl, hydroxy, alkoxy, amno, and
thiol, and optionally containing one or nmare heteroatons andqqpppRraid vy
cont ai ni ng carbonyl groups. 6. The co?)ound according to any one of the
precedi ng clai ns wherein RS represent $8hydrogen, hal ogen, al kyl, al kenyl,

al kynyl , phenyl, or -502-NR'R 2, wherein R' and R 2 independently

r epr esentatibysimege eyapdriidd, tocyrwhesd kyd subjenteyl to eoluran ydhroroatography t@ yield 48~
~ ~~P 20L ~'~4‘ﬁ' and R 2, together wish the nitrogen to which they are

att ached"SPERHY heterocyclic 3 to 8-rnenbered ring structure. 7. The
conpound accordi ng to any of the preceding clains, wherein Rs represents

hyd I kyl Kk t

Wi ohar SO ER R R TVS LB RHEHGH L2 DS S e Uy LHoU s | @bt <&
sel ect edSurtaf?ﬁB\}rehﬁmﬁh%rﬁud@erb% t$érts'ﬂ§l'rr%fd Y st hodaaactuahgz%oh@ran%aﬂb@raéreawaesﬁ
HET; or R6 represents -S- SOR S) -SQZ-R

- NHCOR SFalgoRFe.SR-EMR. @M%&d& 8ICOHRDS), &P (Jttog) K-8 (Wlef®i f-R(THiRIR705

BB L P TE T S BFERET, o e bR e o, Do
benzyl, or aryl; or R5 and R 6, togelher with the nitrogen to which they

are attached, forma heterocyclic 3to 8-nenbered ring structure, which ring
st ruct ur @ompogpdiddnal |y substituted with hal ogen, alkyl, alkenyl, alkynyl,

hydroxy, 3@\ Jc@neky ﬁWsﬂﬁaﬂToyﬁ Riod 4-tQt?§IW&r)J p@'@zﬁ(énzo‘tﬁ%ra%ht@ﬂ X- dté@éér yl, or

-S02-benzyl’,” and”optional 'y the heterocyclic ring is fused to an aryl. 8.
The Conp@tﬁrmina@eswfelmwglbteozmub@lmmrﬂet(h@e peepednad 0d) alasstratséoraied Ry Method

hal ol ky P CROBASRRSPaTE g Y BAREFT Ry Bremat ot Kyl - SOr- R s R
-SOR', -SQ-R', -S020R', -NHCOR 0ONR'R a, -CR =NOR', -CO-R', or

-C02-R', wherein R and R |ndependently represents hydrogen al kyl ,
cycl oal kgompenmeldS or benzyl; and R' and R B independently represents

nydrogeny gleiyl.y \%r?ﬂ%ﬁ%%}th%ln’éoﬁel% la-1eBan0iN-1 20 pER- ol ne-§ A0RbURE W LN

the nitrogen r'e at eterocyclic 3to 8-nenbered
ring strgaethg:7- mﬂmatﬂfylsmgnsiyt-m,et-dmyajms pibeonathiadismines t i1 tdivxede wias hredlided by

- S02-al k nzy and optionally the heterocyclic ring is
f used to)(‘a?roaﬁfozh‘)%dg Ngp- ?g%?gg ﬁts -(alkyl)m SQOZ-NR'R e, wherein mis 0 or
1; and R'" and R e independently represents al kyl, cycl oal kyl) benzyl, or

aryl; or R" and R 8, together with the nitrogen to which they are attached,
form a h&ampeund 46 3t o 8- nenbered ring structure which ring structure is

opt i onal lye #Qﬁ%mqfﬁégﬂe{ﬂh 4BLb-quirndenib Y N.dindtiyifiifdnarfie- S02- benzy!

and optrona erocyc IC r| gi1s ary or (.1 h~~ 20D
- 126 A solutron of 2-aminobenzylamine (3 g; 25 mmol} in THF (50 ml) was added trifluoroacetic

acid anhydride (3.8 ml; 27 mmol) and stirred at rt. for 2 h. The reaction mixture was

evaporated to dryness, stirred with HoO and filtered. The crude product was transformed by

Method A (using dimethylamine as amine), Method D and Method G (using
cyclohexanecarboxaldehyde). M.p. > 300 °C. MS (electro‘spray) M* 323. 'H-NMR (DMSO-dg):

7.2 (1H; dd); 7.1 (1H; d); 6.68 (1H; br); 6.62 (1H; d); 3.85 (1H; s); 3.8 (2H; s}, 2.2 (1H; br); 1.8-
1.0 (11H; m).

Compound 47

3-Cyclohexyl-7-dimethylaminosutfonyl-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-

dioxide



R represents HET) which HET is optionally substituted one or nore tines
with 'substituents selected from hal ogen, alkyl) phenyl, or -502NR'R B)
wherein R' and R e independently represents hydrogen, al kyl) cyglrpal f{mé)
benzyl, or aryl; or R' and R e) togetfhgr with the nitrogen to whi ch th ey
are attached, forma heterocyclic 3to 8-nenbered ring structure) which ring
structu tlonal stltute wi th hal ogen, , al kyl), - SCR- Ik , .
S0p- ar grmigeSERgs R R ueha TS b s et Ay RO L Ry e el raflermation ¢ o
an aryl seqlenBe: MemMoRISEMusSngReSgheRpletamahllycticris)) Mlétiﬁdi ANEsing dRERYRMIES
wi th substituents sel ected fromthe group consisting of al kyl, hydroxy,

al koxy 2 RRING)eMetReIFod-Ry243-8%% fo, NHCQal kyl, vitro, OCF3, -S02-NR'R e,
wherein R' and R a i ndependently represents hydrogen, al kyl , cycl oal kyl
benzyl, or aryl; or R' and R B, together with the nitrogen to which they
are attSomaounddtn a heterocycllc 3to 8-menbered ring structure, which ring

®s02- ar yrevp b BIRAL AHTRRbSISRH o P R pren B fngtlr

an aryl dioxideR together with Rs, or together with Re, forns a 5- to
7-menbered ring having the one of the fol|owing structures -0 (CH2

wher ei n2rﬁm'§°tie“2?“8?ll'g)nam'desw’zﬁNﬁe(j@&Z?ta”'”Q/\Wé?%IahfCFQ the fHW'B@éWnS r%ﬁtlon
cycl oal §¥41uenté§nmé ho‘arE ‘?uréfrllg? c?d%&ahécéb&ﬁyl %h\or@«% Nﬁtﬁ&i‘@ q’usmg d"&ﬁg@?ﬂwﬁ?é S
hydr ogen, "al kyl | oal ky benzyl or aryl, and nis

wher ei namines, Metﬁlodff M.sG 76?@%‘30 wherein n'is 2 or 3: -CO CHECH NH- :
-COCH=CHO; -CO(CH2)N-NH, wherein nis 1 or 2; -CONH (CH2)~, V\/nereinn
is ~ or 2 -CO(CHZ)Z-O; or -O(CHZ2)"O, whereinnis 1, 2 or 3. 9. The
conpoun@oasardi 48) t o any one of the preceding clains wherein RB represents

W iror gefittaimrd ittt e GRaRRR- AR g G R,

subst i t 2t SeineBEen heBWFdhalnidE wadl ﬁd@d%@@ta!rﬁﬂtﬁﬁfa&ierm|f@0ﬂ1©dfofld5»0|ﬁ“8tt|%sgfr9\laﬂon
consi sting of alkyl, cycloalkyl and al kox ~~ ~ ; - 127 Re

r epr eseRPSUSTES: Msithgh Er Gisingseislahexangeaghonysehigrige), MgibogAo (usingopyreligiine as

- SOZ- NR3ia), MUtHeEF . pOENRARES. - CR =NOR", -CO-R 9, or-Q02-R 9, wherein R
and R |ndependently represents hydr ogen, al kyl, cycl oal kyl, phenyl, or

benzyl; and R 9 and R2 independently represents hydrogen, aI kyl,

cycloal@mgmgé, or aryl; or R9 and R2, together with the nitrogen to

whi ch t ached, forma heterocyclic 3 to 8-nenbered ring
struct umeMemw-dkplpém@nssulﬁomylsz B3-leptahgded-il 2, %bbszdthlnwatlm-tlh-dimb(wen,

al kyl, en al kyn h dr al kox am no or .thijol henyl enz I
"S- al RATOgep e criam 4R 55 ST EH RS 19" Ioe HBE BT Bl
is fusedehOermid: Mthod H)- Ma_tlﬂgdQ@WM?%Z@‘?QWeda@%rﬁl@e)aWetW mfméthsdpcaqggﬁgng
clainms wherein Y represents NH, an represents H and R3 represents

cycl oal lparaldehysigransioy eati ampunt of TisQHe e 258- 256n&. a heterocyclic 5- to
8nenbered ring; and

Compound 51

3-Cyclopropyl-7-piperidinosulfonyl-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide
2-Aminobenzenesulfonamide was used as starting material for the following transformation
sequence: Method C, Method A (using piperidine as amine), Method D, Method G [using
cyclopropancarboxaldehyde]. M.p. 228-231 °C.

Compound 52

3-Isopropyl-7-piperidinosulfonyl-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide
2-Aminobenzenesulfonamide was used as starting material for the following transformation
sequence: Method C, Method A (using piperidine as amine), Method D, Method G [using
isobutyraldehyde]. M.p. 237-239 °C.



R represents H, and RS represents H and R6 represents hydrogen, alkyl or
hal ogen; and R represents cyanoal kyl) nitroal kyl, hal oal kyl, or
-(alkyl)rn-SOR', -(alkyl)mSQz-R', (alkyl)nCONR'R e, -(al kyl}mCR =NOR",
-(alkyl)mCOR', or -(alkyl}nC02-R', wherein mis 0 or 1; and-R' ARhd?2'BS

i ndependently represents hydrogen, al k%ﬂ , cycloal kyl, phenyl, or benzyl;
and R' and R e independently represents hydrogen, alkyl, cycloalkyl,
benzyl, or aryl; or R® and R e, together with the nitrogen to which they
are atta&h'%gbumrs@a het erocyclic 3- to 8nenbered ring structure, which
ring str optionally substituted with al kyl, -SOzal kyl, -S02-aryl,
or - SO epropyl-7apipeciginosntiohyl-1,063 hedteatnely ot 24bengothtadiagnd 1t Bdixidy yl ; or
R represents -(alkyl}mSOz-NR'R B, wherein rnis O or 1; and 'R' and R e

i ndepeno%ﬁﬂ"}@tr‘eé’ﬁ%é%ftoﬁa@l%y’f“?s dyed &8I Rortno geaeyal fopthey fellowing trangfognatiop.
200 - 1 w-Yy! ot ki HEdihd T i ' h i

2t tached Foree RIS, GL IR (kg BB HeRbE MEPl & PR ERe, lushe
st r uct urteutylagiydendl.py1 &ubdbt 20Ced wi t h al kyl, -SQz-al kyl, -S02-aryl) or

- S02- benzyl, and optionally the heterocyclic ring is fused to an aryl; or
R represents HET, or R together with R6) or together with R3, fornms a 5-
to 7- menbengdunides having the one of the follow ng structures -0 (CH2)~- O,
wherein ni1s 1, 2 or 3; -S02-NR-(CH2)~-, wherein R is hydrogen, alkyl,

cycl oal kyBengyhzpipesidinpsiifonyiid. 23 Adetraydre-1,2 4chaqrothingipzine-Lyigfiexider | s
hydr ogens_aal: (W e¥A a4 o & ==,
wher ei n % Aﬁ’nlélkézfﬁ%nrz%é?é@%gg %Hédﬁ?z?'gg ,Zdé\l;\)ﬂce)érrseiét%“hgi @Q%nglr fog;tﬂg %%og%ﬁgﬁﬂ(n&gt}on

- CO- CH=CreqDence ClYe{ ez T Nidthodvietusing pipetdide ais @nineLOMBIo( P2 Methash&r Bisingn

is 1lor 2 - (CH2)2- Q. or. -0 ( )~-O, wherein nis 1, 2 or 3; and Re
r epr esenP'%e'Bﬁ%%ﬂta}'%dS&;&-P- g@%ﬁ%@;ﬁ, ni troal kyl) hal oal kyl)
-{alkyl)mSO-R") -(alkyl)m S02-R", -{al kyl)m SOz-NR'R B, -(al kyl)nCONR'R 8,
-(al kyl)m CR =NOR', -(al kyl)m COR', or -(al kyl)n02-R', wherein msQorl; R
and R' | GeBRaMtS3 v represents hydrogen, alkyl, cycloal kyl, phenyl, or
benzyl ; ar . _ RSHSH i . L saly 1 1.dinyi
cycl oal kgiﬁt”d&%@?‘ -Rgﬁ)ééﬁl o or I@ H?ﬁ%gﬁégéﬁ*%rge?%’gr%ﬁp F}hlﬁléyirﬁet.lr’égé%m?%
whi ch t h&ycapentaheearhexhiddhydasAsstitreti esobuipo | df cyGibpe@aneceiiematic mcidg(2.16 ml; 20

® ez al ki adydFgs B AL vBaE B et 8 6 2P et eROc ot wihg
Is f useds#jrﬁ’inﬁqoﬁédlrﬁin OfheRRal it F'raﬁﬂlteswggzooléd ho OTJ@?aﬁ@ﬁﬂgéﬁ‘@Fﬁwﬁ H D ehit o
any one of tRe preceding clainms wherein R3 represents hydrogef,

cycl opr opthel) 6Y&i PRERNNS the walcabexeiperaRirdWas i@bhBblowdr®PE] Thé sexutionYhixture

CF3, ethoxy) norbornene, norbornane, adamani ane, or benzayl 5 or,
was allowed to warm up to rt. and left with stirring over night. The reaction mixture was added

NaHCOg3 (sat., aq.), HoO and extracted with EtOAc. The combined organic fractions were
washed with NaCl (sat., aq.), dried (NapSO4) and evaporated to dryness to give 1.4 g of an
oil which was used without further purification.

The oil (1.4 g) was dissclved in CHoCls (75 ml) and added PCC on AlpO3 (30 g; 30 mmol)’
and left with stirring for 1 h at rt. The reaction mixture was filtered and the filtrate evaporated
onto silica. Column chromatography afforded the pure aldehyde which was used as a solution
in CHoClo.

‘[see Cheng Y.-S, Lw W -L. and Chen S.-H., Synthesss, (1980) 223.]

3-Cyclopentyl-7-piperidinosulfonyl-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1, 1-dioxide (55):
2-Aminobenzenesulfonamide was used as starting material for the following transformation
sequence: Method C, Method A (using piperidine as amine}, Method D, Method G [using
cyclopentanecarboxaldehyde]. M.p. 258-260 °C.



'~ ~" hf" f i1 2003 - 129 R3 together with R4, and together with the atons
to which they are attached, forns a 5 nenbered nng. 12. The conpound
according to any one of t he preceding clains wherein R4 represents
hydrogen, nethyl, or ethyl; or R together with R3, and togé;'tﬂ’q@? Mt h the
atons to which they are attached, forfs a 5 rnenbered ri ng. 13. The
conpound according to any one of the preceding clains wherein RS represents
hydr ogen, chloro, brono, nethyl, or phenyl. 14. The conmpound according to
any of t&) 56 ng clains, wherein R6 represents hydrogen)

2- met hoxy%ﬁéwi—%- pyridyl) 3-pyridyl, nmethyl) methoxy, chloro o r brono.
15. The 3coygiohayl-acpipeeitbirdsutfoanly Q8- m‘traﬁwr@na:e-diengonﬂlaﬂmﬁnMef-didmd%

represents chloro) brono, nethyl, 1-hydroxye acetyl (CH3) CH=N- OH,
- CONH2) 2- To@gﬂggnesew}%md%myse a$, 5% qnﬂ{gng}#nal éorrW@tf’pgg(\ylﬁgetfﬁﬂsformatlon
4-trifl %@EQ@%@M&R@@@@)&Y@@W&hex&n@cﬁbw rt‘m@ﬁ@@frm&thod A (usnng piperidine as

2- N, N-di net hyl sul t anoyl pheny - chl orophenyl | uor ophenyl

3- hydroW‘ph@nMethOZUf)WPd%Q 2§4p9r| dyl, 2-pyrinmidyl, 2-furyl, 3-furyl,
2-thienyl, 2(N-nethyl)-imdazolyl) 5-iriazolyl, 4-pheny| -tri azol - 5-yl,

5- et hyl - 1, 2, 4-oxadi azol - 3-yl, CH3CONH) CH3SO02NH) -S020H, phenyl-S02-,

N, N- di néidmpeund afoyl, N, Ndi et hyl sul famoyl, N-phenyl - N-net hyl -sul famoyl, or

S e ROX 5 ik UicE P HBRGBRBRLABAL LB 9 N from
t el r ahy dsepgutHiadiafige- 1N1.m&t)h@d; pi perazi ne, N sul fonyl nethyl - pi perazi ne, and
nor phol i ne. 16. The conpound according to any one of the preceding clains

wher ei n FBMingheazanasylipRaRisgaras Heahst stafleg Bajenal Hon thetoliewingiansierpation
3-rnet hoxypBgay v detﬁocﬂ’ﬂ iNthod X Jgﬁ%;h%%dlﬂg as HMn&P H DPRASR '@[Js%@?y

one of the preceding clalns mhe represents ¢ycl ohexyl, cyclopent
nor bor neaeemrmoerhmr/wemenlxmd&aroiammrt&)mmcaéidxabdﬁhy@ejd Vo esppelsaeamtdsaélgv@bo@en

br orno, RRR PO BSIER 8 it A CRAC-e O VB RED SRETRAR et hoxy . br o,

2-pyridyl, or 3-pyridyl; and - 130 - 't ~~ P,~~ 2D03 R represents
chl or o, brom)) nmet hyl , 1 hydr oxyet hyl , acetyl, -(CH-)CH=N-OH, - CONH2,
- COZ- ettﬁ?ﬁlla@.yﬂﬂ&,_ phenyl ,  2-ni t rophenyl 2 met hoxyphenyl ,

4 trifl X R .
- N, I\I-dlué)rreb?EFcf i’l ﬂﬁ?gﬁg%ﬁ%gdrﬁﬁoro enyl Yx?hf? 46eg}ﬁaehr¥)ﬂr? 1,24
3 hy_droqu:‘marhlyzladlazumy‘rn(ﬂ;bxlda pyridyl, 2- pyr| m dyl, 2-furyl, 3-furyl,
2 o g ST O et 80D e oL B BB
Rll-gl;]glngfé dpench. sudﬁ‘ aEr\rlomsm’g dy@bﬂfwaag%éerragwl:ﬁﬂgnﬁ)ngr\)/let\?ﬁgr 2| rgusil?]ge 1238
het erocy@F’PEycgrPgD@?"}%%s §'@Yr€é¢'§8thf°§?zrﬁ"{]’?16235rgﬁép Sf piperidine, pyrrolidine,
, 2,5, fitetrahydropyridine, tetrahydroqui noline, N nethylpiperazine)

N-sul (onél met hyl 5pi per azi ne, and norpholine; and
ompound

3-Cyclohexyl-7-(N-methyl-N-phenylamino)sulfonyl-1,2,3,4-tetrahydro-1,2,4-
benzothiadiazine-1,1-dioxide

2-Aminobenzenesulfonamide was used as starting material for the following transformation
sequence: Method E (using cyclohexanecarbonyl chioride), Method A (using N-methylaniline
as amine), Method F. M.p. 210-212 °C.

Compound 60

3-Cyciohexyl-7-(1’-(1°,2",3’,4’-tetrahydroquinolinyl))sulfonyl-1,2,3,4-tetrahydro-1,2,4-

benzothiadiazine-1,1-dioxide



RB represents nethyl, hydroxynethyl, 2-nmethoxyphenyl, 3-nethoxyphenyl,
2-pyridyl, or nethoxy. 18. A conpound according to claim1l having the

gener al forrrula(lll) R SO- HR Y R3 wherein Y represents N( and R3
represents a carbocyclic 7- to 12- nenbered ring, which car bOC%{Er‘I@USI‘i ng is
optionally substituted with hal ogen, &kyl, hydroxy or al koxy; and Rs
represents hal oal kyl, and R represents haI ogen, al kyl, cyano, cyanoal kyl
ni t erﬁl llgyATIQa}agmey]esdﬂair@ahi@x\ms Mﬁ%ﬁkalmnghmtemy%rkmb foaN?«_gggara{ﬁﬂomﬁnon
cycl ohal oal ky or resents -NR'R e - aryl,

wher ei nSP%%BrEPyI ?@ngle 9 >Py§‘95§¥?'1%@5??”dﬁs%”dﬁﬁr gﬂelth‘?ﬁasA viusie 1,2,3,4-

substi t %@@r@aﬁ:@,h%ﬁﬁéﬂa& amﬂé‘)a:u@%a F ak. lsyms sysboal kyl, hydroxy, al koxy,

amno) thioi, -CF3, - NO2, and aryl; or R represents -(alkyl)mSR')
-(al kyI)mSOR" -(al kyI)mSOZ R, -(al kyI)mSOzOR" - (al kyl ) mM\NHCCR' ,

- (al kyl ',%& -(al kyl ) m CR NCR (aIkyi)mCOR' or

- (al kyl wher ei n - 131 - '~ ~~I~~ 200 mis O or 1; and R and
R' i nde@e@ytﬂnhéwl-ﬂe(m ewdhylpigeyaziogsu)ionayky,R,3,4-yatratnidigil,2 a-lbleelythtacaakmayl
aryl, {agn ﬁ’ and R' and R B independently represents hydrogen, alkyl,
cycl oaI y or aryl, or R® and R B together with the nitrogen to

which t @eummose@ié@@bmnafnqw&va@ ddes 9 el L n{éttéhawsrfemefroﬂ@lmhgrtgar%wrméw;ﬁ e,
which ring structure is optl onal ly substituted with halo

Bl keny! SeanRYA MeThaiEoMpas AdKSIHG DAY BETGFINe A8 AminBarinod  toite hoyd

- S02-ary S £ ?fzé}g, ) 4 heterocyclic nng is fused to
an aryl; 1Jsm&[l—i"'/drepratgg"l:é]af1r%5sxa-] al ng;’\)‘n?g%iz %IEFQé E@e wherein mis 0 or 1; and R
and R e independently of each another represents alkyl, cycloalkyl, benzyl,

or aryl; ‘Pﬁveﬁwan@ é:’.iigngtet Ftqu(o %Mg g c5| w(?ggcﬁgsotl\ge”uc%&/otﬁ%% m! and

attache formah erOCCIC ring ure; whic

St ruct uragided acgalutionadf I1yM ﬂmﬁ@g}dﬂm@igw Etmhéthegmmuraw&y ligft fr pexvibitatiah kcyrralh
hydroxy, al koxy, amino) thiol) ar benzyl) -S02-al kyl, -SQz-aryl,
- S02- berand theaglt @pta‘t@hawfytratm @?e‘?%@@'tloﬁ pi e Balt me@hweérbyaHﬂLC tar

stability compared to the free base. The salt was found to be stable fowards hydrolysis under

these conditions and had a water solubility of 10 mg/ml.

Compound 62

3-Cyclohexyl-7-(4’-methylsulfonylpiperazino)sulfonyi-1,2,3,4-tetrahydro-1,2,4-
benzothiadiazine-1,1-dioxide

N-Mesylpiperazinium chloride: To a stirred solution of piperazine (4.3 g; 50 mmol) in CHoClo
(50 ml) at +5 °C was added a solution of CH3S05Cl (4.25 ml; 55 mmol) in CHoCls (15 ml).
The thick reaction mixture was stirred at rt. for 12 h, added CH»Cly (100 ml), and exiracted

with 1 M HCI (300 ml). A precipitate formed in the aqueous phase was filtered of to give 2.66
g of N-mesylpiperazinium chloride (32 %).

3-Cyclohexyl-7-(4’-methylsulfonylpiperazino)sulfonyl-1,2,3,4-tetrahydro-1,2,4-
benzothiadiazine-1, 1-dioxide (62): 2-Aminobenzenesulfonamide was used as starting material
for the following transformation sequence: Method E (using cyclohexanecarbonyl chloride),

Method A (using N-Mesylpiperazinium chloride as amine (1.5 eq.), 3 eq. KoCOg3 was used for
neutralization), Method F. M.p. 272-274 °C.

Compeound 63




R represents HET, optionally substituted one or nore Tinmes with
substituents sel ected from hal ogen, al kyl, al kenyl, al kynyl hydr oxy,

al koxy, amno, thiol, aryl, -S-alkyl) -S—aryl) - SO al kyl) Q[U lgﬂoh
-S02-al kyl') -S02-aryl, and -S02NR'R e; represents aryI ?{ %Qﬁl y
substituted one or nore tinmes with suﬁ%tltuents sel ected fromthe gr oup
consi sting of al i(r\Vll al kenyf, al kyn droxy, al koxy, hydroxyal kyt)

h
hal ogen3-Qyaldwy m%rrﬁhﬁbnoswﬁmleﬂhigiﬂ-te abwéro 12c=Benzathiadiapneyt Trdigxide
wher ei n I | oal
benzyl , nglgggﬁrgeﬁeé%ﬁgﬁgﬂe&%%se ﬁgﬂﬁghﬁﬂ%(%ngp?t{}rtg@ éﬁly WInghr%n%I%tnﬁé Ion Lre
attac hesIedLmnn’eaMhEIftodrlﬁctwrhg @y@ehemnenmbbaylmwndmg M’emmthlr(esmg\/mmmrhhoim@ as

structure i futed with hal ogen, alkyl, alkenyl, alkynyl,
hydr oxy, o@%‘t“ gﬁah{)g %%b%%d <J“Jaryl benzyl, -S02-al kyl, -S02-aryl, or

- S02- benzyl and optionally the het erocycl icring is fused to an aryl; or
~tt ~, = t'" 20D9 - 132 R together with R6, or together with R8, corns a
5- to 7 i ng having the one of the follow ng siruclures

- O (CHZy:p; clo}'ﬁ@ﬁﬁ‘le@t-’ﬁ’ -bfi-2ly1-2-Hbmb-1 2%0&&%}{;@#8)1*2 4- B@.Iﬁ%ﬁIuéldaBzin% 1,1-
hydr ogen, cycloal kyl, "benzyl or aryI and n is or 2;

-SO- NR- ¢ 6-- wherein R is hydrogen, al kyI cycl oal kyI benzyl or aryl,

and n i 2 o, re

a2 or Eﬁo%eéeﬂ:%%%#%ésmwgﬁéﬁé%c%%@%e oo Jor 3R vy MRS
2; - CO- Nif(Chi2acemivteatieieno mikiird ob bictlof2CEN [Hep25£n0-2-cabox &M IGide) W@ 200-
wherein_n |s 1, 2 or 3. 19. The 1, 2, 4-benzot hi adi azi ne derivative accordi ng
to clalﬁpﬁ sai d conmpound bei ng:

3- Cycl ohexyl - 7- (1- hydroxyet hyl ) -1, 2, 3, 4-tetrahydro- 1, 2, 4- benzot hi adi azi ne-1
, 1- di oxi de;

3-Cyc|o§@mﬁuﬂzﬁhﬁbtyl-l 2, 3, 4-tetrahydro-1, 2, 4- benzot hi adi azi ne- 1, 1- di oxi de

3- Cycl oﬁe“)’! ﬁhyl74{°f°hy@rd&(‘g/drﬁlﬁnggmﬁy?ljnelhlév 'Q 'Hetthg{sr“éfﬁf/‘apﬂdei 2, 4- benzot hi adi az
i ne- 1, 1d-msingled-oxo-3,4-dihydroquinazoline: A solution of anthranilamide (13.6 g; 100 mmol) in

3- Cycl ohextyl -7-carbanoyl -1, 2, 3, 4- tetrahﬁldro 1, 2, 4- benzot hi adi azi ne- 1, 1- di ox
i de: acefic acid (100 ml) was retluxed for 60 h. The reaction mixture was evaporated to dryness,

3- Qycl o@e&%m@u% ROYXY GiRERBMAC Washed: toloBE AR IMEANIQac B4 AmaeMe i e HadZl P ol 1

-di oxi d

3-Cycl omeeﬁﬁl -7-cyano-1, 2, 3, 4-tetrahydro-1, 2, 4- benzot hi adi azi ne- 1, 1- di oxi de;
3-Bicyclo[2.2.1

] kept-5'-en-2'-y1-7-phenyl -1, 2, 3, 4-i el rahydro- 1, 2, 4- benzot hi adi azi ne- 1, 1di o
xide; 2. Methyl 4-0x0-3, 4-dihydro—6-quinazoilne -N,N- dfmethylsulfonamlde 2-Methyl-4-0x0-3,4-

3- Cycl ohexyl - 7- (2' -.acet am do heng )-1,2,3,4-tetrahydro-1, 2, 4- benzol hi adl a2|
ne-1, 1d|qyg(}fdd%qumazolme was transformed by Method A (using dimethylamine as amine). M.p. 2

3- Cycl o@ggy»b_? (2'-nitrophenyl)-1, 2, 3, 4-tetrahydro-1, 2, 4- benzot hi adi azi ne-1
, 1- di oxi de;

3- Cycl ohexyl - 7- (2' - met hoxyphenyl ) -1, 2, 3, 4-tetrahydro-1, 2, 4- benzot hi adi azi ne

-1, 1 di Qs un
3- Cycl ohexyﬁ-#?%gﬁ, 4' - di r net hoxyphenyl)-1, 2, 3, 4-tetrahydro-1, 2, 4- benzot hi ad
i azi ne- 2-Trfloonotesthyl-4-o0xo0-3,4-dihydro-6-quinazoline sulfonamide

3- I -7-(2' - N- di et hy] suf f I trahyd 2, 4b

en%f h?}g?ébuwgggetg&moggp%%neldey 586 cozrianTa% ngl pﬁrb?n\gag transzformed b$ I\rllgth)c/)drA (IEIJ’sim’g

? ?/gl 8*‘(%)0\ Nﬁg(I@THﬂﬂHsoérﬁlﬁa?Wb)sﬁ 3y89c4-tetrahydro-1, 2, 4- benzot hi adi azi ne-
i oxi d

3- Cycl ohexyl -7-(2' -fl uorophenyl)-1, 2, 3, 4-tetrahydro-1, 2, Q benzot hi adi azi ne-

1, 1- di oxj de;

3- Cycl OM hydr oxyphenyl ) -1, 2, 3, 4-tetrahydro- 1, 2, 4- benzot hi adi azi ne

-1, 1-di Tﬂﬁuorometh I-4-0%0:3,4-djhydro-6-quinazoline NN Isulf
3- Cycl ohexyl - B 3 2y3 4- tqetraﬁ Ireo 1, Zlnzlaggr?goton?gé?eazne 1,1-dio

xi de: 2- TriIfiuoroacetam;dobenzamlde (see compound 68) was transformed by Method A (Using

I:%C))((?/glaohdexy W&Ame A amm I R/I 1 2%_,7 25%‘J etrahydro-1, 2, 4- benzot hi adi azi ne-1, 1-d



'F ~~ Alj~ 2009
3-Cycl ohexyl -7-(2' -pyrimdinyl)-1,2, 3, 4-tetrahydro-1, 2, 4- benzot hi adi azi ne-1
, 1-di oxi de; 3-Cycl ohexyl -7-(2'-fury()-1,2,
3 4-tetrahydro-1, 2, 4- benzoi hi ad~azi ne- 1, 1- di oxi de; 10 APR 2003
3.Qycl ohexyl - 7-(3' ~furyl)-1,2, 3,4-te84ahydro-1, 2, 4- benzot hi adi azi
ne-1, 1- di oxi de;
3- Cycl oexywotind 68 -t hi enyl ) -1, 2, 3, 4-tetrahydro- 1, 2, 4- benzot hi adi azi ne-1, 1-d

i oxi de; cl ohexyl -.7- - hyl -1 1-.> Y oy A r

2-i i o|a%§r W 'ﬁ@%‘?ﬂ'?&‘%é‘ﬁn&hﬁ'%&?”A“‘B’é%'?&f‘h’i?aﬁiﬁa'zi ne-1, i dioxide;

3- Cycf opa anﬁoﬁﬁenanxguﬁbﬁgmagi 4' -yl)-1, 2,3, 4- tetrahydro 1, 2, 4- benzot hi ad
iazine-1,1-dioxid

3- Cycl oHes&ynred7mo<51re g emirapitanpde 313.6rg; at® mmollyin) THE 210G mi) &t @ Seywlesadded 4-

benzot hf adi az~n 1-di oxi de; , \
2Oyl ol SiEatarRYMIA (15.2 v 190 meDAnSAgHpd fo yarm ueytq B, prghlpd with
ro-1, 2, 4heingavbi adhaZinreredetiordimdideias evaporated to dryness, suspended in HoO and »
3- Cycl ohexyl - 7-acet am do- 1, 2, 3, 4-tetrahydro-1, 2, 4- benzot hi adi azi ne- 1, 1- di ox

i de: filtered. The isolated solid was air dried to give 21.6 g (93%) 2-trilflucroacetamidobenzamide.

3- Oyef oboxhcfs ARtAMLBHLL AMYLE™ D95 Lifaridrotmb8t "B dhinda > A~ PR Ny athgzi 0
e-1,1di 0

3- Cycl ok&tvayiyéjrlapph@ngIasmhfimm)yM.;i,?Z,?&B@“tCEt rahydro-1, 2, 4- benzot hi adi azfne-1, 1
- di oxi de;

3- Met hyl - 7-di nmet hyl sul i anoyl -1, 2, 3, 4-tetrahydro-1, 2, 4- benzot hi adi azi ne-1, 1-
di oxi decopnbdeidBeXy! - 7- df net hyl anf nosul fonyl -1, 2, 3, 4-tet rahyd

ro-1, 2, Z-benzot hi adi azi ne- 1, 1di oxi de; _ _

3- Cycl orzewﬂluoromtwlcﬂ exergldaihydyeaicduingzolinedV-cgelahexylpulfonamide

h~dro- 1,

N oo Ry esBAe R ARl sk B8hiBung ae) as pansiormed By Matbed A LEng

e- 1, 1- dicodloHgxylamine as amine). M. p 261 -263 °C.

3- N@thyf 7- pi pendi nosul f onyl - , 3,4-tetrahydro-1, 2, 4- benzot hi adi azf ne-1, 1-

di oxi de;

3- Cycloqj ébugdpbperldlnosulfonyl 1,2, 3,4-tetrahydro-1, 2, 4- benzot hi adi azi n

e-1,1-

3- 1 sopr @s‘i]mﬂﬂolpnmmli-hosw%@dmydm-z ginazadineahgpholibpsulemammidet hi adi azi ne- 1
, 1-di oxi

3- propy|2d£""BE‘?J8?‘F"dF‘W5’§BP%%{9'Fe (s9¢ gomreupp A]) s Tansigmreh Do iMetiard £ (Heg, 1

- di oxi OIEPnorpholme as amme? M.p. 282 285 °C.

3-Benzyi - 7- pi peridnmosul fonyl -1, 2, 3, 4-tetrahydro-1, 2, 4- benzot hi adi azi ne-1, 1-

di oxi de;

3- Cycloqgggébugagqpendinosulfonyf-l,2,3,4-tetrahydro-1,2,4-benzothiadiazine

-1,1-d ;

3- Cycl orﬂeﬁyblohepvlpfbndmwuﬂwﬂyda-saqmn&oduteeum&ﬁmmbtbylkuﬂonammzot hi adi azi ne-1

, 1-di oxi de: 3-Bicycl o] e end |-1,2

50t or ARiAn AT Wadl et 3ol N Ring el folita BLRAS (pRElraRpn 7dense:

3 161- ; eN/létithd’( UHiRe 5% NIE) I8 5 aBWmide 2T fdlcén ahya#@%ohtaanéd)aeﬁrpmbl SHoadl N
e- | OXI de,

3- Cycl ohandy |5, 7-d{shifometrhige - Nviptie nweranisapasited drny Ichion2gtag@phe) r EMetddo-A , @siigen

zot hi adi , .

2 0yc ondEiEdndatRbldifyae. The pminal auta GYdiERRI It FPIAP NGOV ngZAE, |
ahydr o- 1md. 4oersaotetl adi azi ne- 1, 1- di oxi de;
3-Cyc|ohexy|-7-(4'-nethytpiperazino)sulfonyl-1,2,3,4-tetrahydro-1,2,4-benzo
t hi adi azi nel, 1- di oxi de, ~ ~ n~s~ 2co~ - 134

3- Cycl ohg¥polind42- met hyl sul f onyi pi per azi no) sul fonyl -i, 2, 3, 4-tetrahydro-1, 2
, 4benzothi adi azi ne- 1, 1- di oxi de;

3- Cycl oh&%@&thyLMumwlnbguﬁlﬂyﬂmH 2,Ahehzéthiediaaimed, bdioxide

2. i nycr B g ZBNGier Pt bl Mtptied S f??a”%s hansformed

21d3 b)ﬁf(\jneﬁrﬁidrﬁh)@ﬂ{gmtiﬁﬁﬂﬂ-igllrnmpisldsfd?ﬁ\i%)r M.g- sisygr @, 1, 2 4- benzot hi adi azin
I OXI ae,

1
e-1
3-Trifluoromethyl -7-di met hyl sul fanoyi - 1, 2- di hydro-1, 2, 4- benzot hi adi azi ne-1,
1-di oxi de;

3- Cycl ohexyl - 2- et hyl - 7- nor phol i nosul fonyl -1, 2, 3, 4-tetrahydro-1, 2, 4- benzot h
i adi azi nel, 1-di oxi de;

3- Cycl ohexyl - 4- et hyl - 7- nor phol i nosul fonyl -1, 2, 3, 4-teirahydro-t, 2, 4-benzot h
i adi azi nel, 1-di oxi de;

7 N@thylsulfonylanlno 1, 2,3, 3a 4, 5- hexahydr obenzo[ e] pyrroto[ 2,1-c]-1,2,4-th

L pem g




3- Cycl ohexyl -6-nmet hyl -7-(2' -pyridyl)-1,2, 3, 4-tetrahydro-i, 2, 4-benzot hi adi az
i ne-1, 1- di oxi de;

3- Cycl ohexyl - 6-net hyl -7-(4' -tnazolyl)-1, 2,3, 4-tetrahydro-1, 2, benz%&ﬁiadia
zme- 1, 1di oxi de; 25 APR

3- Cyclopentyl 6- met hyl - 7- plperldlnosuﬁﬁonyl 1,2,3,4-tetrahydro-1, 2, 4- benzot
hi a- di azi nel, 1- di oxi de;

3-Cycloﬁhxyﬁgﬁﬂﬂﬁﬁhyl 7- nmor phol i nosul fonyl -1, 2, 3, 4-tetrahydro-1, 2, 4-benzoth
i adi azi ng . .

57 Oyel oneHS T AR Vs ey YRR R4 2 Yot S8, - benzot h

adi azi n@-Anﬂ:ﬁbb@Nz@f&sulfonﬂmnﬂmﬁ? 200N 00 L’cﬁﬁal) was refluxed in AcOH for 5 days. The

3- Cycl ohex tho i peridi.nosutl on
3L i aitarembostad isBlet by NGRS pRAIaEed aithaeater to give 17.8 g (919%) of 3-
3- Oycl Ohﬁéﬂﬁkr?z% Pdhszr}e-@bﬁwméd%zf’ne4ﬂ@ﬁdx&ibydro 1 3-Methyl-1,2-dihydro-1,2,4-
. 2, 4- benzot hi adi aZi 1- di oxi de;

3- cycI oH@WP“@%@?%W@%%WSI‘T@S@MW&WMﬁ&‘ﬂﬂfjo@ {usnadimaipdamingRsaeMine) 1,
1- di oxi ghb@r maceutical acceptable salt thereof. 20, A
pharnaceutlcaP conp05|t|on conprising an effective anount of a chem cal
conpound according to any one of clains 1-19, or a pharmaceutically

accept ab! e salt Egereof, or a pharmaceutically acceptabl e exci pi ent,
carrier 21. The use of a conpound according to claim1l1, for the

pr epar ati-patRfi-A(1MReds B dro piRidin@_UIBAYI- DE-ddh wiisor, ﬂafbé?fzodhﬁ@i&&ﬁueOf a
living ani mal body, including a human, which di'sorder or disease is

r esponsi ké-digxidhe nodul ati on of the AMPA receptor conpl ex of the central
nervous C f

Todl camsi O Ray 85 R AN R0 B r BBk okl midIRP T SRR Ao
body, i nigy Meétheg A (Jsingan2,3)bHtetlahyt spipkeiinerasthirsigas d.ps263368PGI ve to

nodul ati on of the AMPA receptor conplex of the central nervous system 23.
The use according to either one of clains 21-22, wherein the disorders or
di seasescg@@gh%t ed fromnenory and | earning disorders, psychotic

di sorderTSex ysfunction, intellectual inpairnent disorders,

schi zoph8-&kthyl-Trepelobskynulfamolbin2- dihvweﬁ-haﬂsbng@aigdiazma‘r midigxidef i ci t,

Gi sease TN EIVRRTL R R TR e 2R8 FrBRE Mad sabaild B Gy BEhSIEmeY

neur ot oxb Wﬁ(u@% 3@|owraad@ggggﬁmeqvm |239r2d,,e_r°c_ al cohol i nt oxi cati on,
subst ance abuse I ac bypass surgery, and cerebral ischema. 24. A

met hod of treating a disorder or disease of a lining animal body, including
a human, C\gm%_jilin(y%order or disease is responsive to nodul ation of the AVMPA
recept or the central nervous system which nethod conprises

adni ni st Bdtrifaroromethyti{TediapbyisuHampyef Redihy - h2gkinenothiadidzie-tatdiexidpound

accordin 0. apy_one nms 1-19. 25 The net C 1o im 24
Aherei n SemEPBMRIRs rorar e e, Lot & sl el b i e ol tfaslgtiRfer
r ecept or seguencexmethodl® afe Mdtadd ALsinY Sinsatayiemine?4s amine).eiphedo-2eeocdi ng to
ei ther one of clains 24-25, wherein the disorder or disease is selected
frommenory and | earning disorders, psychotic disorder) sexual dysfunction,
intell ectcmpd,mw ment di sorders, schizophrenia, depression, autism

Al zhei mer™ s di Sease, '~ f 1~ f h ?D~?3 - 136 | earning def|C|t)

attenti oR'Uéﬂ‘iQ!iOt“EthﬂrPo@yO'l%ﬁsglhyéh‘éi'ssqmmi’é)"@éﬁ\é\ﬁ@m& acift from a di sorder or
di sease P%Mln%b?ﬂzén%@ﬂ%&%%ﬁé w%t {lé)é%eas %Pelr{l ﬁ")é’tergl %&B{h%%héﬁvﬂp% Formation
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Compound 78
3-Cyclohexyl-8-methyl-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide

m-Toluidine was used as starting material for the following transformation sequence: Method
B [2-amino-6-methylbenzenesulfonamide was separated from 2-amino-4-

methylbenzenesulfonamide by recrystallization {EtOAc/hexane)). 2-Amino-6-
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benzothiadiazine-1,1-dioxide as colorless crystals.

3-Cyclohexyl-8-(2-methoxyphenyl)-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1, 1-dioxide (80):
5-Chloro-3-cyclohexyl-8-(2-methoxyphenyl)-1,2-dihydro-1,2,4-benzothiadiazine-1,1-dioxide

(190 mg, 0.47 mmol) was dissolved in 99 % EtOH (30 ml) and hydrogenated using Pd/C (10
%, 10 mg) at 1 bar pressure. The mixture was filiered through a pad of Celite™ and the

solvent was removed under reduced pressure yielding 174 mg (100 %) of 5-chloro-3-
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Compound 81

3-Cyclohexyi-8-(3-methoxyphenyl)-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide
Synthesis as for compound 80 (using 3-methoxyphenylboronic acid for the Pd-cat. cross
coupling). M.p. 108-115 °C.

Compound 82

3-Cyclohexyl-8-(2-pyridyl}-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide

5-Chloro-3-cyclohexyl!-8-(dihydroxyboryl)-1,2-dihydro-1,2,4-benzothiadiazine-1, 1-dioxide: To a
soluton of  5-chloro-3-cyclohexyl-1,2-dihydro-1,2,4-benzothiadiazine-1,1-dioxide  (see
compound 80) (0.60 g, 2.0 mmol) in dry THF (15 ml) at -78 °C was added s-Buli in
cyclohexane (1.3 M, 3.8 ml, 5 mmol) under N,. The yellow mixture was stirred for 15 min at -
78 °C and B(OCHs)s {(0.57 ml, 5 mmol) was added. The cooling bath was removed and the
mixture was allowed fo warm to 0 °C and stirred for another 1 h. The mixture was hydrolysed
with hydrochloric acid (0.5 M, 12 ml) and extracted with EtOAc (2 x 50 ml), dried (Na»>SOs4)

and evaporated to dryness to give 0.65 g (95 %) of 5-chloro-3-cyclohexyl-8-(dihydroxyboryl)-
1,2-dihydro-1,2,4-benzothiadiazine-1,1-dioxide.

5-Chloro-3-cyclohexyl-8-(2-pyridyl)-1,2-dihydro-1,2,4-benzothiadiazine-1, 1-dioxide: A mixture
of 5-chloro-3-cyclohexyl-8-(dihydroxyboryl)-1,2-dihydro-1,2,4-benzothiadiazine-1,1-dioxide
(440 mg, 1.28 mmol), 2-bromopyridine (0.14 ml, 1.50 mmol), Pd(PPh3).Cls (10 mg, 2 mol %)
in 1,2-dimethoxyethane (30 ml) and NaxCOs (2M, 3 ml, 6 mmol) were refluxed under N, for 24
h. The solvents were removed under reduced pressure and the residue was treated with
saturated NH4Cl (10 ml) and extracted with EYOAc (2 x 40 ml). The organic layer was washed
with water (20 ml), dried (NaSQy4) and the solvent was removed under reduced pressure. The
product was purified by flash chromatography on SiO» using EtOAc:n-hexane (2:1, v/v) as
eluent, yielding 280 mg (58 %) of 5-chloro-3-cyclohexyl-8-(2-pyridyl)-1,2-dihydro-1,2,4-
benzothiadiazine-1,1-dioxide as colorless crystals.

3-Cyclohexyl-8-(2-pyridyl)-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide ~ (82):  5-
chloro-3-cyclohexyl-8-(2-pyridyl)-1,2-dihydro-1,2,4-benzothiadiazine-1,1-dioxide  (0.268 g,
0.713 mmol) was dissolved in 99 % EtOH (50 ml) and hydrogenated using Pd/C (10 %, 10
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mg) at 4 bar pressure for 24 h. The mixture was filtered through a pad of Celite™ and the
solvent was removed under reduced pressure. The residue was dissolved in EtOAc (50 ml)
and washed with phosphate buffer (pH=7, 10 ml), dried (Na,SQ4) and the solvent was
removed under reduced pressure, yielding 200 mg (82 %) of 3-cyclohexyl-8-(2-pyridyl)-1,2-
dihydro-1,2,4-benzothiadiazine-1,1-dioxide as colorless crystals. The product was further
transformed by Method F. M.p. 200-203 °C.

Compound 83

3-Cyclohexyl-8-methoxy-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide
m-Anisidine was used as starting material for the following transformation sequence: Method
B [2-amino-6-methoxybenzenesulfonamide was separated from 2-amino-4-

methoxybenzenesulfonamide by flash chromatography (EtOAc/hexane)] and then Method G
(using cyclohexanecarboxaldehyde). M.p. 221-223 °C.

Compound 84

5,7-Dibromo-1,2-dihydro-1,2,4-benzothiadiazine-1,1-dioxide
2-Amino-3,5-dibromobenzenesuifonamide (see compound 125) was transformed by Method

G (using ethylformiat and a catalytic amount of triethylamine). M.p. 289-292 °C.

Compound 85 and compound 86

3-Cyclohexyl-2-methyl-7-morpholinosuifonyl-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-
1,1-dioxide (85) and 3-Cyclohexyl-4-methyl-7-morpholinosulfonyl-1,2,3,4-tetrahydro-
1,2,4-benzothiadiazine-1,1-dioxide (86)
3-Cyclohexyl-7-morpholinosulfonyl-1,2-dihydro-1,2,4-benzothiadiazine-1, 1-dioxide: 2-
Aminobenzenesulfonamide was used as starting material for the following transformation
sequence: Method E (using cyclohexanecarbonyit chioride) and Method A {using morpholine

as amine) which gave 3-cyclohexyl-7-morpholinosulfonyl-1,2-dihydro-1,2,4-benzothiadiazine-
1,1-dioxide.

3-Cyclohexyl-2-methyi-7-morpholinosulfonyl-1,2-dihydro-1,2,4-benzothiadiazine-1,1-dioxide

and 3-cyclohexyl-4-methyl-7-morpholinosuifonyl-1,2-dihydro-1,2,4-benzothiadiazine-1, 1-
dioxide: A mixture of 3-cyclohexyl-7-morpholinosulfonyl-1,2-dihydro-1,2,4-benzothiadiazine-
1,1-dioxide {2 g; 5 mmol), DEAD (2.35 ml; 15 mmol), PPhs (4 g; 15 mmol} in dry THF (30 ml)

was cooled to 0 °C and added MeOH (1.25 ml; 30 mmol). The reaction mixture was stirred
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Compound 87

7-Methylsulfonylamino-1,2,3,3a,4,5-hexahydrobenzo[e]pyrrolo[2,1-c]-1,2,4-thiadiazine-
5,5-dioxide
1,2,3,5-tetrahydrobenzofepyrrolo[2,1-c]-1,2,4-thiadiazine-5,5-dioxide: 2-Aminobenzene-

sulfonamide was transformed by Method E (using 4-chlorobutanoyl chloride).

7-Nitro-1,2,3,5-tetrahydrobenzo[e]pyrrolo[2,1-c]-1,2,4-thiadiazine-5,5-dioxide: A stirred
solution of 1,2,3,5-tetrahydrobenzo[elpyrrolo[2,1-c]-1,2,4-thiadiazine-5,5-dioxide (222 mg; 1
mmol) in HoSO4 (2 ml) at 5 °C was added a solution of KNO3 (122 mg; 1.2 mmol) in HoSOy

(2 ml). The reaction mixture was allowed to warm up to rt. and stirred for 2h. The reaction

mixture was poured into ice water, filtered and air dried to give 190 mg (71 %) product.

7-Amino-1,2,3,5-tetrahydrobenzofe]pyrrolo[2,1-c]-1,2,4-thiadiazine-5,5-dioxide: A stirred
solution of 7-nitro-1,2,3,3a,4,5-hexahydrobenzo[elpyrrolo(2,1-c]-1,2,4-thiadiazine-5,5-dioxide
(167 mg; 0.6 mmol) in dry THF (2 ml) at -50 °C was added LiAlH4 (115 mg; 3 mmol) in one
portion. The reaction mixture was allowed to warm up to rt. and stirred over night. The
reaction mixture was quenched by addition of HoO and 10 M NaOH, stirred, filtered through

celite and evaporated to dryness to give 150 mg product.
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extracted by EtOAc. The combined organic fractions were evaporated to dryness. Column
chromatography gave 40 mg product. M.p. 177-180 °C.

Compound 88

7-Sulfamoyl-1,2,3,3a,4,5-hexahydrobenzo[e]pyrrolo[2,1-¢c]-1,2,4-thiadiazine-5,5-dioxide
2-Aminobenzenesulfonamide was used as starting material for the following transformation

sequence: Method E (using 4-chlorobutanoyl chloride), Method A (using 0.5 M NHg in THF as
amine), Method F (using LiAlH4 and rt.). M.p. 260-262 °C.

Compound 88

7-Methylsulfamoyi-1,2,3,3a,4,5-hexahydrobenzofejpyrrolo[2,1-c]-1,2,4-thiadiazine-5,5-
dioxide

2-Aminobenzenesulfonamide was used as starting material for the following transformation
sequence: Method E (using 4-chlorobutanoyl chloride), Method A (using methylamine as
amine), Method F (using LiAlH4 and r.). M.p. 244-245 °C.

Compound 80

7-Cyclohexylsulfamoyl-1,2,3,3a,4,5-hexahydrobenzofe]pyrrolo[2,1-c]-1,2,4-thiadiazine-
5,5-dioxide
2-Aminobenzenesulfonamide was used as starting material for the following transformation

sequence: Method E (using 4-chlorobutanoyl chloride), Method A (using cyclohexylamine as
amine), Method F (using LiAlH4 and rt.}. M.p. 195-197 °C.

Compound 91

7-Dimethylsulfamoyi-1,2,3,3a,4,5-hexahydrobenzo[e]pyrroto[2,1-c]-1,2,4-thiadiazine-5,5-
dioxide
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2-Aminobenzenesulfonamide was used as starting material for the following transformation

sequence: Method E (using 4-chlorobutanoyl chloride), Method A (using methylamine as
amine). M.p. 244-247 °C.

Compound 93

7-Dimethylsulfamoyl-1,2,3,5-tetrahydrobenzo[e]pyrrolo[2,1-c}-1,2,4-thiadiazine-5,5-
dioxide

2-Aminobenzenesulfonamide was transformed by Method E (using 4-chlorobutanoy! chloride)
and Method A (using dimethylamine). M.p. 251-253 °C.

Compound 94

7-Cyclohexyisulfamoyi-1,2,3,5-tetrahydrobenzofe]pyrrolo[2,1-¢c}-1,2,4-thiadiazine-5,5-
dioxide
2-Aminobenzenesulfonamide was used as starting material for the following transformation

sequence: Method E (using 4-chlorobutanoy! chloride), Method A (using cyciohexylamine as
amine). M.p. 1561-153 °C.

Compound 95

7-(1’,2’,3’,6’-Tetrahydropiperidino)suifonyl-1,2,3,5-tetrahydrobenzo[e]pyrrolo[2,1-c]-
1,2,4-thiadiazine-5,5-dioxide

2-Aminobenzenesulfonamide was used as starting material for the following transformation
sequence: Method E (using 4-chlorobutanoyl chloride), Method A (using 1,2,3,6-
tetrahydropyridine as amine). M.p. 204-206 °C.

Compound 96

3-Bicyclo[2.2.1]hept-5'-en-2’-yl-5,7-dimethyl-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-
1,1-dioxide
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Compound 87

3-Cyclohexyl-7-(N,N-diethylsulphamoyl!)-5-methyl-1,2,3,4-tetrahydro-1,2,4-
benzothiadiazine-1,1-dioxide
3-Cyclohexyl-7-(N,N-diethylsulphamoyl)-5-formyl-1,2-dihydro-1,2,4-benzothiadiazine-1, 1-
dioxide: 2-Aminobenzenesulfonamide was used as starting material for the following
transformation sequence: Method E (using cyclohexanecarbonyl chioride) and Method A
(using diethylamine as amine). The product from this transformation (0.60 g, 1.5 mmol)
dissolved in dry THF (15 ml) at -78 °C was added s-Buli in cyclohexane (1.3 M, 2.5 ml, 3.2
mmol) under Na. The yellow mixture was stirred for 25 min at -78 °C. The reaction was
quenched with dry DMF {0.3 ml, 4 mmol} and the mixture was stirred for 20 min at -78 °C. The
cooling bath was removed and the mixture was allowed to warm to 0 °C. Hydrochloric acid
(0.5 M, 10 ml) was added and the mixture was extracted with EtOAc (40 ml). The organic
layer was washed with brine (10 ml), dried (Na,S0,) and evaporated to dryness. The residue
was dissolved in acetone (8 ml). EtoO (30 mil) was added and within few minutes the product
crystallises, yielding 0.41 g (64%) of 3-cyclohexyl-7-(N,N-diethylsulphamoyl)-5-formyl-1,2-
dihydro-1,2,4-benzothiadiazine-1,1-dioxide as colorless crystals.

3-Cyclohexy!-7-(N,N-diethylsulphamoy(}-5-methyl-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-
1,1-dioxide (97): 3-Cyclohexyl-7-(N,N-diethylsulphamoy!)-5-formyl-1,2-dihydro-1,2,4-
benzothiadiazine-1,1-dioxide (0.20 g, 0.46 mmol) was dissolved in 99 % EtOH {60 ml). One
small drop of concentrated hydrochtioric acid was added to ensure fully hydrogenation. The
mixture was hydrogenated using Pd/C (10 %, 10 mg) at 4 bar pressure for 24 h. The mixture
was filtered through a pad of Celite™ and evaporated to dryness. The residue was dissolved
in EtOAc (60 ml) and washed with water {10 ml}, dried (Na,SO,) and evaporated to dryness
yielding 0.18 mg (95%) of 3-cyclohexyl-7-(N,N-diethylsulphamoy!)-5-methyl-1,2-dihydro-1,2,4-
benzothiadiazine-1,1-dioxide as colorless powder. The product was further transformed by
Method F. M.p. 206-208 °C.



109& () - 9S5109%& () -s3y10% ()- "0

109& ()-L- TLO%& () -, 109%& () - NNNNNNNOOWP~ @ 1! @F10% & ()-Z @10% & ()-Z
YS10% & ()-!"10%6$& ()- 10 10 109f 810%&' () - wPQQR STr UsU} A24@ 1!

10°410% & ()-)10% & ()11 109/V& ()-2110% & ()-y9! 10% & () -

| &1 10%0C& () - sUt LUUULUUWIN® 1! 10" 4194 10% & () - 4 1 U APR 2003

10% & ()-Y' 10% & ()-,10% & ()-#109% & ()- 10 10 WY) ZZZ[\[ aBN@ 1!
10°9*s10% & ()-9)10% & () - &&10% & ()-&$! 10% & () - L#10% & ()-! & MB10% " & () -
A\ & A duriéd_@ 1! 10" F109%W& ()-! 9810%& ()-1 109%W& ()- 10" 10

10" 9-! ) =Z 9-110% & ()-Z2z ~_d a? @1!
3-Bicyclo[2.2.1]hept-5’-en-2’-yl-5,7-diphenyl-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-
1,1-dioxide

3,5-Dibromo-2-aminobenzenesulfonamide {see compound 125) was transformed by Method

H {(using phenylboronic acid) and Method G (using a racemic endo/exo mixture of

bicyclo[2.2.1]hept-5-ene-2-carboxaldehyde). M.p. 222-225 °C.

Compound 99

3-Bicyclo[2.2.1]hept-5"-en-2’-yl-5,7-disulfamoyl-1,2,3,4-tetrahydro-1,2,4-
benzothiadiazine-1,1-dioxide

2-Aminobenzenesulfonamide was transformed by Method A (using 25% NHg (aq.) as amine)

and Method G (using using a racemic endo/exo mixture of bicyclo[2.2.1]hept-5-ene-2-
carboxaldehyde). M.p. 172-180 °C.

Compound 100

3-Bicyclo[2.2.1]hept-5’-en-2’-yl-5,7-dichioro-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-
1,1-dioxide

2,4-Dichloroaniline was transformed by Method B and Method G (using a racemic endo/exo
mixture of bicyclo[2.2.1]hept-5-ene-2-carboxaldehyde. The product was isolated as a
diastereomeric mixture). M.p. 148-151 °C.

Compound 101

5-Bromo-3-cycliohexyl-7-sulfamoyl-1,2,3,4-tetrahydro-1,2,4-henzothiadiazine-1,1-dioxide

2-Amino-5-sulfamoylbenzenesulfonamide: A stirred suspension of 2-amino-4-chloro-5-
sulfamoylbenzenesulfonamide (11.4 g; 40 mmol) and 10% Pd/C (750 mg) in EtOH (300 ml)
was hydrogenated at 1 bar until hydrogen consumption ceased (24 h). The reaction mixture
was evaporated to dryness, resuspended in THF and filtered through celite. The filtrate was

evaporated to dryness and the isolated solid washed with boiling EtOAc (2x 150 ml) to give
9.58 g (95%) product.

2-Amino-3-bromo-5-sulfamoylbenzenesulfonamide: A  stirred solution of 2-amino-5-

sulfamoylbenzenesulfonamide (3.77 g; 15 mmol) in AcOH (50 ml) was added a solution of
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The reaction mixture was heated to 60 °C for 2.5 h (hydrolysis of 3-methyl-, 3-bromomethyl-,

3-dibromomethyl and 3-tribromomethyl-1,2-dihydro-1,2,4-benzothiadiazine isomers formed in

situ), filtered, neutralized and evaporated to dryness. Column chromatography gave 3.1 g
(63%) product.

5-Bromo-3-cyclohexyl-7-sulfamoyl-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine- 1, 1-dioxide
(101); 2-Amino-3-bromo-5-sulfamoylbenzenesulfonamide was transformed by Method G
(using cyciohexanecarboxaldehyde). M.p. 254-258 °C.

Compound 102

2-Bicyclo[2.2.1]hept-5’-en-2’-yl-6,8-dibromo-1,2,3,4-tetrahydroquinazoline

2-Amino-3,5-dibromobenzylamine: A mixture of 2-aminobenzylamine (6.1 g; 50 mmol) in
CHClg (100 ml} at 0 °C was added a solution Brp (5.1 ml; 100 mmol) in CHCl3 (45 ml) such
that the reaction temperature was kept below +2 °C. Cooling was then removed and the

reaction mixture was stirred at rt. over night. The reaction mixture was filtered and the
precipitate washed with EtOAc and purified by column chromatography.

2-Bicyclo[2.2.1)hept-5-en-2'-yl-6,8-dibromo-1,2,3,4-tetrahydroquinazoline (102). 2-Amino-3,5-
dibromobenzylamine was transformed by Method G (using a racemic endo/exo mixiure of 2-

norbornencarboxaldehyde). M.p. 240 °C.

Compound 103

2-Bicyclo[2.2.1]hept-5'-en-2’-yl-6,8-dibromo-4-ox0-1,2,3,4-tetrahydroquinazoline
3,5-Dibromoanthranilamide: A stirred suspension of anthranilamide (13.6 g; 0.1 mol} in AcOH
(350 ml) was added a solution of Bro (10.3 ml; 0.2 mol). The reaction mixiure was stirred at
45 °C for 120 °C, poured into HoO (1.5 1) and filtered. Recrystalization (including a warm
filtration) from 96% EtOH (approx. 11) gave 23.6 g (80%) product.

2-Bicyclo[2.2.1]hept-5'-en-2"-yi-6,8-dibromo-4-oxo-1,2,3,4-tetrahydroquinazoline  (103): 3,5-

Dibromoanthranilamide was transformed by Method G (using using a racemic endo/exo
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Compound 104

3-Bicyclo[2.2.1]hept-5'-en-2’-yl-5,7-dibromo-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-
1,1-dioxide

2-Amino-3,5-dibromobenzenesulfonamide (see compound 125) was transtormed by Method
G (using a racemic endo/exc mixture of bicyclo[2.2.1]hept-5-ene-2-carboxaldehyde). The
diastereomeric mixture was purified by column chromatography to give three of the

theoretically four possible diastereomers. M.p. (A) 202-206 °C, M.p. (B) 196-199 °C, M.p. (C)
180-184 °C.

Compound 105

5,7-Dibromo-3-bicycio[2.2.1]heptan-2'-yl-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-
dioxide

Bicyclo[2.2.1]heptane-2-carboxaldehyde: A stirred suspension of 2-notbornylmethanol {0.5
mt; 5.8 mmol) and PCC on AlxO3’" in CHoCls (25 ml) was stirred at 2-3 °C for 1 h and then
allowed to slowly warm up to rt. The reaction mixture was filtered and the solid material
washed with CHsClo (2x 25 ml). The combined organic fractions were adsorbed onto silica

and chromatographed to give 300 mg (42%) product as an oil.
*[see Cheng Y.-§, Liu W.-L. and Chen S.-H., Synthes:s, (1980) 223.]

5,7-Dibromo-3-norbornanyl-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide  (105): 2-
Amino-3,5-dibromobenzenesulfonamide (see compound 125) was transformed by Method G

(using bicyclo[2.2.1]heptane-2-carboxaldehyde). M.p. 182-183 °C.

Compound 106

3-Cyclohexyl-5,7-dibromo-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide
2-Amino-3,5-dibromobenzenesulfonamide (see compound 125) was transformed by Method
G (using cyclohexanecarboxaldehyde). M.p. 166-167 °C.

Compound 107

3-Adamantyl-5,7-dibromo-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide
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Compound 108

3-Phenyl-5,7-dibromo-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide
2-Amino-3,5-dibromobenzenesulfonamide (see compound 125) was transformed by Method
G (using benzaldehyde). M.p. 186-189 °C.

Compound 109

3-Ethoxy-5,7-dibromo-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide
A stirred mixture of 2-amino-3,5-dibromobenzenesulfonamide (see compound 125) (666 mg;

2 mmol), ethylorthoformiate (15 mt; 90 mmol) and HoSO4 (0.05 ml) was refluxed over night.

The reaction mixture was evaporated to dryness and subjected to column chromatography.
M.p. 96-98 °C.

Compound 110

3-Methyl-5,7-dibromo-1,2-dihydro-1,2,4-benzothiadiazine-1,1-dioxide
A stirred solution of 2-amino-3,5-dibromobenzenesulfonamide (see compound 125) (660 mg;

2 mmol) was refluxed in AcoO (25 mi; 265 mmol) over night. The reaction mixture was poured

onto ice and filtered. The isolated solid was washed with Et>O. M.p. 287-289 °C.

Compound 111

3-Cyclohexyl-6-methyl-7-(2’-pyridyl)-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-
dioxide

To a solution of +-Buli (1.7 M in pentane, 25 ml, 42 mmol) in dry THF at -78°C was added 2-
bromopyridine (1.9 ml, 20 mmol) in such a rate that the temperature did not exceed -70°C.
The mixture was stirred for another 30 min at -78°C. A solution of ZnCl, (2M in THF, 30 ml, 60

mmol) was added slowly and the cooling bath was removed and warmed to 20°C. 5-lodo-2-
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10' E 109 (olowedqy satragtionitn EBAC (3 X 100 ml), drying (Na2SOs). The organic layer was

concentrated to ca. 40 ml and n-hexane was added slowly. The product was filtered off,
yielding 0.72 g (87 %) of 2-amino-4-methyl-5-(2-pyridyl)-1-benzenesulfonamide as light-yellow
crystals. The product was  further transformed by Method G  (using
cyclohexanecarboxaldehyde). M.p. 228-231 °C.

Compound 112

3-Cyciohexyl-6-methyl-7-(4’-triazolyl)-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-
dioxide
5-lodo-4-methyl-2-aminobenzenesulfonamide: m-Toluidine was transformed by method B and

the two isomers separated by column chromatography to give 4-methyl-2-
aminobenzenesulfonamide.

A stirred suspension of 4-methyl-2-aminobenzenesulfonamide (620 mg; 3.3 mmol) in CHCIg
(7 ml) at 0 °C was added a solution of iodine monochloride (1.6 g; 9.9 mmol) in CHClz (7 ml).
The reaction mixture was stirred at 0 °C until H-NMR indicated full conversion of starting

material. The reaction mixture was filtered and the isolated solid washed with small volumes
of CHClg, NaHCOg3 (sat. aq.), HpO and air dried to give 640 mg (62 %) of product.

3-Cyclohexyl-6-methyl-7-(4’-triazolyl)-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1, 1-dioxide
(112): 5-lodo-4-methyl-2-aminobenzenesulfonamide was transformed by Method | (using
trimethylsilylacetylene) and Method G (using cyclohexanecarboxaldehyde). FAB+ 348. 'H-
NMR (DMSO-dg): 8.0 (1H; br); 7.85 (1H; br); 7.25 (1H; s); 7.22 (1H; s); 6.85 (1H; br); 6.8 (1H;
s); 4.45 (1H; dd); 2.35 (3H; s); 1.95-1.8 (2H; m); 1.8-1.6 (3H; m); 1.3-1.0 (6H; m).

Compound 113

3-Cyclohexyl-6-methyl-7-sulfamoyl-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide
N-Acetyl-3-methylaniline: m-Toluidine (10 ml; 93 mmol) was added to a stirred solution of

acetic anhydride (30 ml). The reaction mixture was stirred for 1,5 h at rt., evaporated to
dryness, stirred with HoO and filtered to give 13 g product (94%).
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Compound 114

3-Cyclopentyl-6-methyl-7-piperidinosulfonyl-1,2,3,4-tetrahydro-1,2,4-benzothia-diazine-
1,1-dioxide
Cyclopentanecarbony! chloride: Cyclopentanecarboxylic acid (0.55 mil; 5 mmol) was refluxed

in thionylchloride (1 mi) for 3 h. The reaction mixture was cooled to rt., evaporated to dryness
and used directly without any purification.

3-Cyclopentyl-6-methyl-7-piperidinosulfonyl-1,2,3,4-tetrahydro-1,2,4-benzothia-diazine-1,1-

dioxide (114): m-Toluidine was used as starting material for the following transformation
sequence: Method B [2-amino-6-methylbenzenesulfonamide was separated from 2-amino-4-
methylbenzenesulfonamide by recrystallization (EtOAc/hexane)], Method E (using

cyclopentanecarbony! chloride), Method A (using piperidine as amine), Method F. M.p. 229-
230 °C.

Compound 115

3-Cyclohexyl-6-methyl-7-morpholinosulfonyl-1,2,3 4-tetrahydro-1,2,4-benzothiadiazine-
1,1-dioxide

m-Toluidine was used as starting material for the following transformation sequence: Method
B [2-amino-6-methylbenzenesulfonamide was separated from 2-amino-4-
methylbenzenesuifonamide by recrystallization (EtOAc/hexane)l, Method E (using

cyclohexanecarbony} chloride), Method A (using morpholine as amine), Method F. M.p. 268-
271 °C.

Compound 116

3-Cyclohexyl-6-(2-methoxyphenyl)-7-methyl-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-
1,1-dioxide
3-Bromo-4-methylaniline was transformed by Method B (The isomers were separated by

fractional crystallization from MeOH) to give 2-amino-4-bromo-5-methylbenzenesulfonamide.
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NaHCO; (10 ml) and extracted with EtOAc (2 x 25 ml). The organic layer was washed with
brine (20 ml), dried (Na.SO,) and the solvent was removed under reduced pressure. The
product was purified by flash chromatography on SiO, using EtOAc:n-hexane (1:1, v/v) as
eluent, yielding 100 mg (S0 %) of 2-amino-4-(2-methoxyphenyl)-5-methylbenzenesulfonamide
as colorless powder. The product was further transformed by Method G (using

cyclohexanecarboxaldehyde). M.p. 172-175 °C.

Compound 117

3-Cyclohexyl-6-methoxy-7-piperidinosulfonyl-1,2,3,4-tetrahydro-1,2,4-benzothia-diazine-
1,1-dioxide

m-Anisidine was used as starting material for the following transformation sequence: Method
B [2-amino-6-methoxybenzenesulfonamide was separated from 2-amino-4-
methoxybenzenesulfonamide by flash chromatography (EtOAc/hexane)], Method C, Method

A (using piperidine as amine), Method D, Method G (using cyclohexanecarboxaldehyde). M.p.
237-240 °C.

Compound 118 and compound 122

3-Cyclohexyl-7,8-ethylenedioxy-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide
(122) and 3-cyclohexyl-6,7-ethylenedioxy-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-
dioxide {118)

6-Amino-1,4-benzodioxane was used as starting material and transformed into a mixture of

ethylendioxy-2-aminobenzenesulfonamide isomers by use of Method B. The two isomers
were separated by column chromatography.

3-Cyclohexyl-6,7-ethylenedioxy-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide  (118):
2-amino-5,6-ethylendioxybenzenesulfonamide was transformed by use of Method G (using
cyclohexanecarboxylaldehyde). M.p. 186-200 °C.
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Compound 1198

3-Cyclohexyl-6-chloro-7-sulfamoyl-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide
2-Amino-4-chloro-5-sulfamoylbenzenesulfonamide was transformed by Method G (using
cyclohexanecarboxaldehyde). M.p. 274-276 °C.

Compound 120

3-Phenyl-6-chloro-7-sulfamoyl-1,2,3 4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide
2-Amino-4-chloro-5-sulfamoylbenzenesulfonamide was transformed by Method G (using
benzaldehyde). M.p. 235-238 °C.

Compound 121

3-Cyclohexyl-6-bromo-7-piperidinosuifonyl-1,2,3,4-tetrahydro-1,2,4-benzothia-diazine-
1,1-dioxide

m-Bromoaniline was used as starting material for the following transformation sequence:
Method B [2-amino-B-bromobenzenesulfonamide was separated from 2-amino-4-
bromobenzenesulfonamide by recrystallization {(EtOAc/hexane)], Method C, Method A (using

piperidine as amine), Method D, Method G (using cyclohexanecarboxaldehyde). M.p. 238-241
°C.

Compound 122

See compound 118.

Compound 123

2-cyclohexyimethylamino-5-N,N-dimethylsulfamoylbenzenesulfonamide
2-Aminobenzenesulfonamide was used as starting material for the following transformation
sequence: Method E (using cyclohexanecarbonyl chloride), Method A (using dimethylamine

as amine), Method F (the reaction mixture was left over night with DIBALH at rt. with stirring).
M.p. 123-125 °C.
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Compound 124

2-Ethylamino-7-(1’,2',3’,6’-tetrahydropiperidino)sulfonylbenzene sulfonamide
3-Methyl-1,2-dihydro-1,2,4-benzothiadiazine-1,1-dioxide (see compound 73) was transformed
by Method A (using 1,2,3,6-tetrahydropyridine as amine) followed by Method F (using LiAlH4
and rt.). M.p. 175-177 °C.

Compound 125

2-Amino-3,5-dibromobenzenesulfonamide

A stirred solution of 2-aminobenzenesulfonamide (8.6 g; 50 mmol) in AcOH (100 ml) was
slowly added a solution of Brp (5.13 ml; 100 mmol) in AcOH (20 ml}. The reaction mixture

was heated to 55 °C for 80 h, poured into ice water (800 ml), filtered, adsorbed onto silica and

purified by column chromatography to give 11.1 g (67 %) product. M.p. 165-169 °C.

Compound 126

2-Acetamidobenzenesuifonamide

A stirred solution of 2-aminobenzenesulfonamide (1.72 g; 10 mmol) and triethylamine (1.53
ml; 11 mmol) in THF (25 ml) at 0 °C was added AcCl {0.85 ml; 12 mmol) and left with stirring
at . over night. The reaction mixture was filtered and adsorbed onto silica. Column

chromatography gave 1.7 g (79 %) product. M.p. 163.5-155,5 °C.

Compound 127

3-Isobutyl-8-(piperidinosulfonyl)-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepine-1,1-dioxide

N-(3-Methy!-1’-carboxybutyl)-2-nitrobenzenesulfonamide: A solution of 2-
nitrobenzenesulfonyichloride (11 g; 50 mmol) and NaOH (2.1 g; 53 mmol) in HoO (100 ml)
was added bt-leucine (6.55 g; 50 mmol) and left over night with stirring at rt. The reaction
mixture was added 4 M NaOH (12.5 ml) and filtered. The filtrate was acidified with 1 M HCI
(60 mly and extracted with EtOAc. The combined organic fractions were dried (NapSQOy4) and

evaporated to dryness to give 6.7 g (42%) product.

3-Isobutyl-4-oxo-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepine-1, 1-dioxide: A stirred
suspension of N-(3'-methyl-1’-carboxybutyl)-2-nitrobenzenesulfonamide (6.7 g; 21.2 mmol)
and 10% Pd/C (200 mg) in abs. EtOH was hydrogenated at 1 bar. The reaction mixture was

filtered through celite and evaporated to dryness. A solution of the crude product in dry THF
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50 ml) at 0 °C was added hydroxysuccmtmlde (2.53 g; 22 mmol) and DCC (4.54 g; 22
mmol). The reaction mixture was slowly warmed to rt. and left with stirring over night. The
reaction mixture was filtered and the solid material was washed with THF. The combined

organic fractions were evaporated to dryness and the remanense added HoO and extracted
with EtOAc. The combined organic fractions were dried (NapSOy4) and evaporated to dryness

to give 3 g (53%) product.

3-Isobutyl-8-piperidinosulfonyl-2,3,4,56-tetrahydro-1,2,5-benzothiadiazepine-1, 1-dioxide: A
solution of 3-isobutyl-4-ox0-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepine-1,1-dioxide (500 mg;
1.8 mmol) in dry THF (20 ml) under N at 0 °C was added a solution of 2M BHz#SMeo (9.2
ml; 18 mmol) in THF. After complete addition, the reaction mixture was warmed to rt. and then
to reflux for 2h. The reaction mixture was cooled to rt. and carefully quenched by addition of 6
M HCI (15 ml). The reaction mixture was made strongly alkaline by addition of 7.5 M NaOH
(ag.) and extracted by EtOAc. The combined organic fractions were dried (NasSO4) and

evaporated to dryness to yield 320 mg (70%) product. The product was transformed by
Method A (using piperidine as amine). M.p. 209-211 °C.

Compound 128

3-Cyclohexyl-8-(piperidinosulfonyl)-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepine-1,i-
dioxide

pL-Cyclohexylglycine: A solution of NaCN (15.9 g; 0.32 mol) in HoO (60 mi) was added NH4Cl
(17 g; 0.32 mol) foliowed by a solution of cyclohexanecarboxaldehyde (37 ml; 0.31 mol) in
MeOH (60 ml). The reaction mixture was stirred vigorously for 2 h at rt. The reaction mixture
was diluted with HoO (100 mi) and extracted with toluene (2x 70 ml). The combined organic
phases were washed with HoO (2x 50 ml) and extracted with 6 M HCI (2x 90 mi). The acidic
aqueous phase and the precipitate, which formed upon acidification, were combined and
refluxed for 24 h. The reaction mixture was cooled to rt. and made slightly alkaline (using
25% NH3 {(aq.)). The precipitate formed, was isolated by filtration, washed with cold H>O and
air dried to yield 13 g (26%) of the free amino acid.

Compound 128 was synthesized by the method used for compound 127 (using bDL-

cyclohexylglycine as amino acid).
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aminobenzenesulfonamide (1.192 g; 4 mmol), triethylamine (750 pl; 10 mmol), Cul (76 mg;
0.4 mmol); cyclopentylmercaptane {590 pl; 6 mmol) and Pd(PPhg)4 (462 mg; 0.4 mmol} in dry
dioxane {10 ml) under No was stirred in a screw cap ampule at 130 °C over night. The
reaction mixture was cooled to ., diluted with HoO, made alkaline (using 4 M NaOH) and

filtered through celite. The filtrate was neutralized to pH 8.5 and evaporated to dryness.
Column chromatography gave 327 mg (30 %) product.

3-Cyclohexy!-7-cyciopentylsulfinyl-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1, 1-dioxide

(128): 2-Amino-5-cyclopentylthiobenzenesulfonamide was ring brominated (3-position) and S-
oxidized under the conditions described by Ali and Bohnert (Synthesis, (1998) 1238), using 2
equivalents of Bro. The product was reduced at 1 bar using 5% Pd/C in 96% EtOH and

transformed by Method G (using cyclohexanecarboxaldehyde).

The following table summarises the compounds described:
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No. | G! | G* | bond | R? R? R? RS R® R’ R?
type
3,6,7-trisubstituted compounds with ring single bonds
Lr f 8O, | N | Single H cyclohexyl H B CH; _\Iz H
P
112 | 8O, | N | Smgle | H cyclohexyl H H CH,4 QIW% H
N
Y
H
13 SO, N | Smgle H cyclohexyl H H CH;, H,NSO, H
114 | SO, | N | Swgle H cyclopentyl H H CH, QL H
zxm%
|
ts | SO, N | Single H cyclohexyl H H CH, AL H
—\/Z\w%
Q
116 | SO, | N | Single H cyclohexyl H H QMHE CH, H
17 | SO, N | Swgle H cyclohexyl H H OCH; QL H
S
{18 | SO, N | Single H cyclohexyl H H mo% H
oy
119 | SO, N | Smgle H cyclohexyl H H Cl H,NSO, H
120 | SO, N | Single H phenyl H H Cl H,NSO, H
121 SO, N | Swingle H cyclohexyl H H Br AL H

Sk

3,7,8-trisubstituted compounds with ring single bonds
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wherein

X represents SO,; and
Y represents N(R*); and

R? represents hydrogen; and

R’ represents hydrogen, cycloalkyl, alkyl, cycioalkylalkyl, haloalkyl, hydroxyalkyl,
cyanoalkyt, alkoxyalkyl, alkoxy, haloalkoxy, -alkyl-NR'*R", or -alkyl-3-R'?, wherein

R' and R" independently represents hydrogen, alkyl, or cycloalkyl; or

R'® and R" together with the nitrogen to which they are attached form a 3- to 8-membered
heterocyclic ring structure; or

R represents a carbocyclic 7- to 12- membered ring, which carbocyclic ring is optionally
substituted with halogen, alkyl, hydroxy or alkoxy; or

R® represents a heterocyclic 3- to 8-membered ring, which heterocyclic ring is optionally
substituted with halagen, alkyl, hydroxy or alkoxy, and optionally the heterocyclic ring is
fusedto an anyl; or

R® represents benzyl, which benzyl is optionally substituted one or more times with
substituents selected from the group consisting of halogen, cycloalkyl, alkyl, hydroxy,
alkoxy, amino, thiol, haloalkyl, hydroxyalkyl, alkoxyalkyl, atkylthio, and alkylamino; or

R® together with R*, and together with the atoms to which they are attached, forms a 4- to
7- membered ring,

which ring 1s optionally substituted one or more tmes with substituents selected from
halogen, alkyl, alkenyl, alkynyl, hydroxy, alkoxy, amino and thiol, and optionally containing

‘ore or more heteroatoms and optionally coniaining carbonyl groups; and
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B8-membered ring structure,
which ring structure is optionally substituted with halogen, alkyl, hydroxy, alkoxy, amino,
thiol, aryl, benzyl, -SO,-alkyl, -SO,-aryl, or -SO,-benzyl, and optionally the heterocyclic
ring is fused to an aryl; and

R® represents hydrogen, halogen, alky!, cyano, cyanoalkyl, nitro, alkoxy, haloalkoxy,
hydroxyalkyl, cycloalkyl, or cyclohaloalkyl, or

R® represents -NR'*R'¢, -NHSO,-R"*, or -NHSO,-aryl, wherein the aryl is optionally
substituted one or more times with substituents selected from halogen, alkyl, cycloalkyi,
hydroxy, alkoxy, amino, thiol, -CF,, -OCF;, -NO,, and aryl; wherein

R'S and R'® independently represents hydrogen, alkyl, cycloalky}, benzyl, or any!; or

R'® and R'® together with the nitrogen 1o which they are attached form a heterocyclic 3- to
8-membered ring structure, which ring structure is optionally substituted with halogen,
alkyl, alkenyl, alkynyl, hydroxy, alkoxy, amino, thiol, aryl, benzyl, -SO,-alkyl, -SO,-aryl, or
-80,-benzyl, and optionally the heterocyclic ring is fused to an aryl; or

R® represents aryl, optionally substituted one or more times with substituents selected

from the group consisting of alkyl, cycloalkyl, alkoxy, haloalkyl, haloalkoxy, hydroxyalkyl,
alkoxyalkyl and amino; or :

R°® represents HET, optionally substituted one or more times with substituents selected

from the group consisting of atkyl, cycloalkyl, alkoxy, halogen, haloalkyl, and haloalkoxy;
or
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9' 1 1098&' () byproxy: alkoxy; areiposm q{m:@fp -P9 3 NOB 1 BT8O PY' ! 10%318& (-1
9" ' 10%1U& ) reiarésam'sléé?@l)oﬁﬂv H(AkAR-SBBE, -(alky))m-SO5-RY, -(alkyl)m-SO:0R"7,
-{alky})nNHCOR"?, -(alkyl)nCONR'R'?, (alkyl)m-CR'=NOR", -(alkyl}»-CO-R"", or
-{alkyl)nCO,-R", wherein
mis 0 or 1; and
R’ and R" independently represents hydrogen, alkyl, cycloalkyl, alkenyl, alkynyl, aryl, or
benzyl and
R" and R'® independently represents hydrogen, alkyl, cycloalkyl, benzyl, or aryl, or
R' and R'® together with the nitrogen to which they are attached forms a heterocyclic 3-
to 8-membered ring structure, which ring structure is optionally substituted with halogen,
alkyl, alkenyl, alkynyl, hydroxy, alkoxy, amino, thiol, aryl, benzyl, -SO,-alkyl, -SO,-aryl, or
-80;-benzyl, and optionally the heterocyclic ring is fused to an ary; or

R’ represents -(alkyl)a-SO2-NR'7R', wherein

misOor1; and

R'” and R'® independently of each another represents alkyl, cycloalkyl, benzyl, or anyt; or
R' and R together with the nitrogen to which they are attached form a heterocyclic 3- to
8-membered ring structure, which ring structure 1s optionally substituted with halogen,
alkyl, alkenyl, alkynyl, hydroxy, alkoxy, amino, thiol, aryl, benzyl, -SO,-atkyl, -50;-aryl, or
-50,-benzyl, and optionally the heterocyclic ringis fused to an aryl; or

R’ represents HET, optionally substituted one or more times with substituents selected
from halogen, alky!, alkenyt, alkynyl, hydroxy, atkoxy, amino, thiol, aryl, -S-altkyl, -S-aryl,
SO-alkyl, -80-aryl, -S0,-alkyl, -SO,-aryl, and -SO,NR''R"; or
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2109%5&' () - MBO-(CH,). O or

-0-(CH.}4-O-, wherein nis 1, 2 or 3; and

R® represents hydrogen, alkyl, alkoxy, hydroxyalkyl, halogen, haloalkyl, CN, cyanoalkyt,

nitro, or nitroatkyl; or

R® represents anyl, optionally substituted one or more times with substituents selected
from the group consisling of halogen, -CF;, -OCF3, -NO,, alkyl, cycloalkyl, and alkoxy, or

R® represents HET, optionally substituted one or more times with substituents selected
from the group consisting of halogen, -CF3, -OCF,, -NO;, alkyl, cycloalkyl, and alkoxy; or

R® represents -(alkyl)a-S-R'®, -(alky)m-SO-R"?, -(alkyl)n-SO,-R'®, -(alkyl)n-SO,OR",
-(alky)n-SO.-NR"R?, -(alky)nNHCOR'", ~(alkyl)»CONR'"*R?, -(alkyl),-CR'=NOR",
-(alkyl)-CO-R', or -(alky)m-CO2-R'®, wherein

mis 0 or 1; and
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it one of RS, R®, R” or R%is halogen and one of R®, R®, R” or R? is alkyl, at least one of the
remainder of R®, R®, R’ or R? is not hydrogen, halogen or alkyl,

2.  The compound of according to claim 1, being a 1,2,4-benzothiadiazine derivative having
the general formuia (It}

RB

wherein

R® represents hydrogen, cycioalkyl, cycloalkylalkyl, alkyl, haloalkyl, alkoxy, a carbocyclic
7- 10 10- membered ring, a heterocyclic 5- to 6 membered ring, or benzyl; or

R® together with R* forms a 5- to 6- membered ring; and

R* represents hydrogen, or alkyl, or
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10%8m& () -1(((((((_?< G4 10%Bm& ()-14 10%Bnm& ()-14 10%Bn& ()- 14
10%8m&’ () - 1R° iPraaBmBhydredeh, BOPBoRida)kyl] all( er(dikchy 64 10%8nm& () -1 i@
4 10%r8m&' ()-14 10%8Bm& ()-14 10%Bm& ()-1(()))))_?< G4 10%Bn& ()-14
10%8m&' ()-14 10%Bnm& ()-14 10%Bn& ()-14 10%Bn& ()-14 10%8m& ()-1)
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Tovimane: () - TECTbeah e SAfort BIRED e sinthast a0 SRt T oomen: () - 1
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R® represents HET; or

R® represents -S-R'?, -SO-R'™, -80,-R'%, -SO,0R', -SO,-NR'*R'¢, -NHCOR"®, -
CONR™R", -CR'=NOR", -CO-R", or -CO.-R'®, wherein

R' and R" independently represents hydrogen, altkyl, cycloalkyl, phenyl, or benzyi; and
R' and R'® independently represents hydrogen, alkyl, cycloalkyl, benzyl, or aryl; or

R' and R'S, together with the nitrogen to which they are attached, form a heterocyclic 3-
to 8-membered ring structure, which ring structure is optionally substituted with halogen,
alkyl, alkenyl, alkkynyl, hydroxy, alkoxy, amino or thiol, phenyl, benzyl, -SO,-alkyl, -SO,-
aryl, -S0,-benzyl; and optionally the heterocyclic ring is fused to an ary}; and

R’ represents Br, F, I, alkyl, cyana, cyanoalkyl, nitroalkyl, alkoxy, haloalkoxy, haloalky!,
hydroxyalkyl, cycloalkyl, cyclohaloalkyl, -NHSO,-R', -S-R"7, -80-R", -S0,-R", -SO,0R",
-NHCOR'", -CONR"R', -CR'=NOR”, -CO-R"", or -CO,-R"; wherein

R’ and R" independently represents hydrogen, alkyl, cycloalkyl, phenyl, or benzyl; and

R' and R'® independently represents hydrogen, alkyl, cycloalkyl, benzyl, or aryl; or

R'” and R, tagether with the nitrogen to which they are attached, form a heterocyclic 3-
to 8-membered ring structure, which ring structure is optionally substituted with alkyl,
-50;-alkyl, -SO;-aryl, -SO,-benzyl, and optionally the heterocyclic fing is fused to an aryl;
or
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102/c|sr8rr& () - 1atkyl.oBkBvyR alkyngl AhyHooey aikoxy) am@p. thiol, @y, mnzyb kyl.)-SO4-aryl, or
Tovimane: (- 107 TDEtRa s g el g g A Syl b 54

10%B8me’ () 1)))))) xX8pT84 10%B4 10%Bn& ()-14 10%rBn& ()-14 10%rBn& ()- 14
Losesne (3 jff{'fﬁfﬁs‘@ném‘%ﬁ YT %’/ fy g%g%%%amw Qﬁ/ﬁgﬁw@)czszlﬁlowm
10%rBmg&’ 8 1@%@%«9&&8'@?@4@0%@@ g ( T i@ ))))))) _cs4
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iggﬁg g g ﬁaaf)%%) dH 845\“1%@8“2% rgro lé(%g gﬁgé K)h"gﬁé lg)g{agﬁrr& ()-14
" and R'® independently represents hydrogen, alkyl, cycloalkyl, benzyl, or aryi; 'or
R' and R'®, together with the nitrogen to which they are attached, form a heterocyclic 3-
to 8-membered ring structure, which ring structure is optionaily substituted with halogen,
alkyl, -SO,;-alkyl, -SO.-aryi, -S0,-benzyl, and optionally the heterocyclic ring is tused to an
anylor

R’ together with R®, or together with R®, forms a 5- 1o 7-membered ring having the one of
the following structures
-0O-(CH,)-0O-, whereinnis 1, 2 or 3;
-SO,-NR-{CHz)a-, wherein R is hydrogen, alkyl, cycloalkyl, benzy! or aryl, and nis 1 or 2;
-SO-NR-(CH,),-, wherein R is hydrogen, alkyl, cycloalkyl, benzyi or aryl, and nis 1 or 2,
-80,-(CHz)n-, wherein nis 2 or 3;
-SO-(CH,)y-, wherein nis 2 or 3;
-CO-CH=CH-NH-,
-CO-CH=CH-O+;
-CO-(CH,)n-NH-, whereinnis 1 or 2;
-CO-NH-(CH,),, whereinnis 1 or 2;
-CO-(CH3)2-O-; or
0-(CHy)o-O-, wherein nis 1, 2 or 3; and

R® represents hydrogen, alkyt, alkoxy, hydroxyalkyl, halagen, haloalkyl, CN, cyanoalkyl,

nitro, or nitroalkyl; or
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10%8Bm&' () - 15*7*9*: *; *<* 2?2 @ 4 10%8n& ()-14 lo%rBrr& () -14
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R® represents -S-R'%, -SO-R'®, -50,-R'®, -SO,0R"®, -S0O,-NR'*R¥, -NHCOR"®, -
CONR"R®, -CR'=NOR", -CO-R", or -C0O,-R", wherein
R' and R" independently represents hydrogen, alkyl, cycloalkyl, phenyl, or benzyl; and
R' and R* independently represents hydrogen, alkyl, cycloalkyl, benzyl, or aryl; or
'% and R*, together with the nitrogen 1o which they are attached, form a heterocyclic 3-
to 8-membered ring structure, which ring struciure is optionally substituted with halogen,
alkyl, alkenyl, alkynyl, hydroxy, alkoxy, amino or thiol, phenyl, benzyl, -SO;-alkyl, -SO,-
aryl, -SO,-benzyl, and optionally the heterocyclic ring is fused to an aryl;

3. The compound according o claim 1, wherein
R? represents hydrogen, alkyl, cycloalkyl, phenyl, or benzyl.

4. The compound according to any one of the preceding claims wherein
R? represents hydrogen, cycioalkyl, alkyl, haloalkyl, alkoxy, a carbocyclic 7-to 10-
membered ring, a heterocyclic 5- o 6-membered ring, or benzyt; or

R® together with R* forms a 5- to 6- membered ring,

which ring is optionally substituted one or more times with substituents selected from
halogen, alkyl, alkenyl, alkynyl, hydroxy, alkoxy, amino, and thiol, and optionally
containing one or more heteroatoms and optionally containing carbonyi groupé.

5. The compound according to any one of the preceding claims wherein
R* represents hydrogen, or alkyl; of
R* together with R®, and together with the atoms to which they are attached, forms a 5- to
8- membered ring,
which ring is optionally substituted one or more ttmes with substituents selected from
halogen, alkyl, alkenyl, alkynyl, hydroxy, alkoxy, amino, and thiol, and optionally

containing one or more heleroatoms and optionally containing carbonyl groups.

6. The compound according to any one of the preceding claims wherein
R® represents hydrogen, halogen, alkyl, alkenyl, alkynyl, phenyl, or -S0,-NR''R"™, wherein
R'' and R'? independently represents hydrogen, alkyl, cycloalkyl, benzyl, or aryl; or
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R® represents HET.

11.  The compound according to any one of the preceding claims wherein
R’ represents hydrogen, cyclopropyl, cyclopentyl, cyclohexyl, methyl, ethyl, propyi,
isopropyl, CF,, ethoxy, norbornene, norbornane, adamantiane, or benzyl; or
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16. The compound according to any one of the preceding claims wherein
R® represents hydrogen, methyl, hydroxymethyl, 2-methoxyphenyl, 3-methoxyphenyl, 2-
pyridyl, or methoxy.

17.  The compound according ta any one of the preceding claims wherein
R* represents cyclohexyl, cyclopentyl, norbornene, norbornane, adamantane, or ethoxy;
and
R represents hydrogen or CHj; and
R® represents hydrogen, CHa, phenyl, sulfamoyl, chloro, or bromo; and
R°® represents hydrogen, CHa, 2-methoxyphenyl, methoxy, bromo, 2-pyridyl, or 3-pyridyl;
and
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R’ represents halogen, alkyl, cyano, cyanoalkyl, nitroalkyl, alkoxy, haloalkoxy, haloalkyl,
hydroxyalkyl, cycloalkyl, or cyclohaloalkyl, or

R’ represents -NR'’R'®, -NHSO,-R'7, or -NHSO,-aryl,

wherein the aryl is optionally substituted one or more times with substituents selected
from halogen, alkyl, cycloalkyl, hydroxy, alkoxy, amino, thiol, -CF3, -OCF;, -NO,, and aryl;
or

R’ represents -(atky)m-S-R"7, -(alky)m-SO-R", -(alkyl)n-SO2-R", -(alkyl)n-SO,OR",
~(alkyl) sNHCOR", -(alkyl},CONR'’R'®, -(alkyl),-CR'=NOR", -(alkyl»-CO-R"", or
-(alkyl}mCO2-R",

wherein
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R’ represents HET,

optionally substituled one or more times with substituents selected from halogen, alkyl,

alkenyl, alkynyl, hydroxy, alkoxy, amino, thiol, aryl, -S-alkyl, -S-aryl, -SO-alkyl, -SO--aryl,

-SO,-alkyl, -80,-anyi, and -SO,NR'"R'®: or

R represents aryl,

optionally substituted one or more times with substituents selected from the group

consisting of alkyl, alkenyt, alkynyl, hydroxy, alkoxy, hydroxyalkyl, halogen, haloalkyl,

amino, -NHCO-alkyl, nitro, -OCF3, and -S0,-NRVR™,

wherein

R'” and R'® independently represents hydrogen, alkyl, cycloalkyl, benzyl, or aryl, or R"

and R'® together with the nitrogen to which they are attached form a heterocyclic 3- to 8-

membered ring struciure,

which ring structure is optionally substituted with halogen, alkyl, atkenyl, alkynyl, hydroxy,

alkoxy, amino, thiol, aryl, benzyl, -S0s-alkyl, -SO,-aryl, or -SO,-benzyl, and optionatly the

heterocyclic ring is fused to an anyl,

or
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19. The 1,2,4-benzothiadiazine derivative according to claim 1, said compound being:
3-Cyclohexyl-7-(1-hydroxyethyl)-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide;
3-Cyclohexyl-7-acetyl-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide;
3-Cyclohexyl-7-(1-hydroxyimmnoethyl)-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-
dioxide,
3-Cyclohexyl-7-carbamoyl-1,2,3,4-tetrahydro-1,2 4-benzothiadiazine-1,1-diaxide;
3-Cyclohexyl-7-ethoxycarbonyl-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1, 1-dioxide;
3-Cyclohexyl-7-cyano-1,2,3 4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide;
3-Bicyclo[2.2.1}hept-5’-en-2'-yi-7-phenyl-1,2,3,4{etrahydro-1,2,4-benzothiadiazine-1, 1-
dioxide;
3-Cyclohexyl-7-(2'-acetamidophenyl)-1,2,3,4 -tetrahydro-1,2 4-benzothiadiazine-1,1-
dioxide;
3-Cyclohexyl-7-(2’-nitrophenyl)-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide;
3-Cyclohexyl-7-(2'-methoxyphenyl)-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1, 1-dioxide;

3-Cyclohexyl-7-(2',4’-dimethoxyphenyl)-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-
dioxide;

3-Cyclohexyl-7-(2'-(N,N-dimethylsulfamoyl)phenyl)-1,2,3,4-tetrahydro-1,2,4-
benzothiadiazine-1,1-dioxide;

3-Cyclohexyl-7-(2’-chlorophenyl)-1,2,3,4-tetrahydro-1,2,4 -benzothiadiazine-1,1-dwoxide;
3-Cyclohexyl-7-(2’-fluoraphenyl)-1,2,3,4-tetrahydro-1,2 4-benzothiadiazine-1,1-dioxide;
3-Cyclohexyl-7-(3'-hydroxyphenyl}-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide;
3-Cyclohexyl-7-{2'-pyndyl)-1,2,3,4-tetrahydro-1,2,4-benzothiachazine-1,1-dioxide;
3-Cyclohexy!-7-(3'-pyridyl)-1,2,3,4-letrahydro-1,2,4-benzothiadiazine-1,1-dioxide;
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3-Cyclopentyl-7-piperidinosulionyl-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide;
3-Cyclohexyl-7-pipendinosulfonyl-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide;
3-Bicyclo[2.2.1]hept-5'-en-2'-yl-7-pipendinosutionyl-1,2,3,4-1etrahydro-1,2,4-
benzothiadiazine-1,1-dioxide;
3-Cyclonexyl-7-(1',2',3',8'-tetrahydropiperidino)suifonyl-1,2,3,4-tetrahydro-1,2,4-
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benzothiadiazine-1,1-dioxide;
3-Cyclohexyl-7-(4’-methylpiperazino)sulfonyl-1,2,3 4-letrahydro-1,2,4-benzothiadiazine-
1.1-dioxide,
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dioxide;
7-Dimethyisulfamoyl-1,2,3 5-tetrahydrobenzo{elpyrrolo(2,1-¢)-1,2,4-1hiadiazine-5,5-
dioxide;
7-(1',2°,3',6'-Tetrahydropiperidino)sulfonyi-1,2,3,5-letrahydrobenzo[ e}pyrrolof2,1-c}-1,2,4-
thiadiazine-5,5-dioxide;
3-Bicyclo[2.2.1)hept-5'-en-2'-yl-5,7-dimethyl-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-
dioxide:
3-Cyclohexyl-7-(N,N-diethylsulphamoyl)-5-methyi-1,2,3,4-letrahydro-1,2,4-
benzothiadiazine-1,1-dioxide;
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dioxide;
3-Cyclohexyl-6-methyl-7-(2'-pyridyl)-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-1,1-dioxide;
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1,1-dioxide;
3-Cyclohexyl-6-methyl-7-morpholinosulfonyl-1,2,3,4-tetrahydro-1,2,4-benzothiadiazine-
1,1-dioxide;
3-Cyclohexyl-6-(2-methoxyphenyl)-7-methyl-1,2,3 4-tetrahydro-1,2,4-benzothiadiazine-1,1-
dioxide;
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modulation of the AMPA receptor complex of the central nervous system.

26.  The method according to either one of claims 24-25, wherein the disorder or disease is
selected from memory and learning disorders, psychotic disorder, sexual dysfunction,

intellectual impairment disorders, schizophrenia, depression, autism, Alzheimer's disease,
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27. A compound represented by the general formula (I} according fo claim 1,
substantially as hereinbefore described.

28, A pharmaceutical composition according to claim 20, substantially as hereinbefore
described.

29. The use of a compound according to claim 21, substantially as hereinbefore
described.

30. A method of treating a disorder or disease of a living animal body, including a
human, which disorder or disease is responsive to modulation of the AMPA
receptor complex of the central nervous system according to clam 24,
substantially as hereinbefore described.



