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TECHNI Bagkgrurd@riThi s i nvention relates to the filelds
of phaP fbsbl’tel cal and organic chem stry, and prgvides
25 aryls onyl pyrazoline carboxam di ne derivatives,
i nt er nBafiriiens, formul ations and nethods. BACKGROUND
ART 30a5660L08HY (5-hydroxytryptam ne or 5-HT)q4a key
transmtter o the peri pheral and central nervous
syst enkExaodlallat eAnalyigatimethodge of physi ol ogi calldand
pat hol Bgkfigk o UNekhaaPasdiBlidkhtptakoudn a nugper of
receptor tfamlies terne , 5-HT3, 5-HT4,
5- HT5, Erarpfile 3andSunthases Qif\lpvilﬁég'gﬁ? infefaediatgst | oné9 of the
latter are I t hosg
t he ot E;égr}éagﬁt |§b§§§%ﬁfCOMBgﬁo§p€ﬂe Ib tlohon%ounds
whi ch Eé&iréelfe@el yhamaselogicel Wethrds- HT- nedi at ed5%i gnal
transdgg g6areMe%':Bo|lgH?5ﬁgnt novel drug targeps. The
rat 5- eceptor was c d by two different oups
(Ruat , E_X@QBIG 7SebBbaﬂmapggthqa,l preapwtiongat of t he hﬂ(gra
sharin equence identity, shortly there ter
(Kohengbﬁ%%%mysl\/mh of the recent interest inl??he
5- HT6 elimpt or is because several psychotropic/agents
are hi ghsigEfinity antagonists at the human 5-§H6
recept or (Kohen 1996; Roth, 1994). These conpounds 40
include amtriptyline (K, =65 nM and the atypi cal
TECHRIGCAP Rt | cs cl ozapine (K =9.5 nM, WO 2009/115515
PCT/ EP2009/ 053133 ol anzapi ne (K;=10 nl\/p and

This iﬁ\z%gl\ggrre%? g{;l%é)f I\;?ﬂ%m??qui{:eﬁs%rr e\??gz ghq_rﬁ%try, and provides
arylsugtgwt pyrGZOIthoagmstamtcﬁnd epvatied, Eﬂnte&delan;-, fori80lagorts 48@ methods.

BACKGROUND ART

Serotonin (5-hydroxytryptamine or 5-HT), a key transmitter of the peripheral and central nervous
system, modulates a wide range of physiological and pathological functions, mediated through a
number of receptor families termed 5-HT4, 5-HT,, 5-HT; 5-HT, 5-HT5 5-HTs and 5-HT7. Although
the functions of the latter three are less well understood than those of the others, it is generally
accepted that compounds which selectively interfere with 5-HT-mediated signal transduction are
important novel drug targets.

The rat 5-HTg receptor was cloned by two different groups (Ruat, 1993; Sebben, 1994),
and that of the human, sharing a 89% sequence identity, shortly thereafter (Kohen, 1996). Much
of the recent interest in the 5-HTg receptor is because several psychotropic agents are high
affinity antagonists at the human 5-HTs receptor (Kohen, 1996; Roth, 1994). These compounds
include amitriptyline (Ki=65 nM) and the atypical antipsychotics clozapine (Ki=9.5 nM),
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0563. Their usefulness is limted by their noderate
affinity (K, =50 nMand 12 nM respectively) and poor
w@bapmesseki netics (Sl eight, 1998). Wth the reREnEP2009/053133

o= LEEIT A i HEBERRE 4l TR o SR Hampouge v i
selectiyey Ehalirst sploctive o Te Hecepdartanjagopisty rapeeed %@ﬁ@o%a‘é% and Ro 63-
0563. mﬂg?lu%eﬂfnegg %nl' r*ll't%eb)r fﬁ%ﬁ%%rat@%ﬁ%ﬂ%({&a % 'ﬁglf gl){(? (11% Sl\/s respectively)

rmance rs wate

and pcme@@rmé@mrteﬁcw%e@btnéf)%&)emthMQ reqenbdeweiﬂmm@tphme selective 5-HTs
{ I O r O

ecenh Lenl FRARLORCKRT A0, STD Rk e, ggons on e

acthlty @E@gﬁ@pO@QQMcj@ masigls @ dogpitivy Amehers SEh2EHME impEyad esrformance

in the%or@@r&é{ém‘és (P%gﬁ%?é%’?%r HRegd) QNS " r%éﬁsét@ﬁﬂvhﬁ%e finding that

1999). Recentl ct of 5-HI6 antagonl sts and
chronig Imime@embm\@@melar eimgusiiatipe of paisense ofiganucleotidasddirected toward the

5-HTs rQEé?ch?r éeﬂ&%@%sle@mnp;ﬁﬁ%rﬁ&ggbrﬁ?&né RRIALLRY of Iagﬁgrmance in the Morris

Qoesity is
water mu & etittess NHA980 &epq@br e aﬁeqtménﬁeld&eantﬁgmﬁy gngt 5-HTs antisense

ongonﬁa%t%fé% (§5 RSHCE ! lf&%)mfaﬂe %Fa?sgﬁ B’éjéﬁ B by @h%ﬁ 1997: Bentley, 1999°;
nor e esity is t most | mpor t
WOO//%tZQPi)i Ohasityds egrogdition pharﬁciérlmismeamm@mars@l inaprefly fat content resulting
r

in exc%%ﬁ%@ﬂ)&a rlltgae Cgﬁ%étb?@e@& h?gbﬁ %:Ehsegrbgst |mloorta t nutrltlonal disorder

in the jwestesa yeodd mpdrapriesgntsl@genajor herlineas @i Inalld@ﬁwwhmd countries. This

disordd} SEAREH THGB&ER n%%o&?éctw |ﬂ5regée°'(?%&derhi,b9e§ft ti¢Bases such as
| sease, respiratory di sease, cancer and

cardiogagayéar @Ii§.ea865di%@ti\sﬁe(ﬂié@qaev@spir@taw@sqﬁaeecaﬂ@@rrﬁnd type-2 diabetes.
identlfled as potentially useful in the treatnent or

o hyl axi s of certain disorders of the centra
oLRelenjive dgardschevesberiy identiing' as @pteatigly, usepg in the treatment or

proph%‘HﬂE 'oﬁ‘Q:BHanSd|§(§8ér‘§aofatﬂg/c%ﬁtrélcrlﬂéﬁ&%héﬁmrﬁ‘ suBM%sEB drkinson's disease,
ession, nanic depression, ps oses, ep Y,
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epilep8), 96B5436ive ALAMKI d%oﬁjdle?f (@Q&@B&erfﬁlg];alﬁ)ef AIzhelrr]ers disease
cognitive menory ere ate cogni tive decline
(enhagesgrant iof €0gHides maEery). agfecﬁ*@iaé@@g@hm Heelingj méd segnitive impairment,
neuro&éb%rn@ HOL | i s@¥ éﬂyﬁdtér%dnﬁyrl%ﬁlre@rr%m&al ?r&ﬁﬂ dsleep disorders,
di'sorders, eedi ng disorders such as anorexi a an
feeding dligordess smm@seargﬁgxla]gn@ bylipig epigge p@tmg(gjlgqrﬂqgk@amc attacks, akathisia,

attentl?K%ﬂéﬁ?fslH eractvit & (ﬂ'ﬁ?to@[g-ﬂlf)d)' ‘éité '::ii‘ MrIdBVFﬁZ?ﬁ)omﬁHrawal from

ttenti’on sor
drug gbus® sehugs atpgsiaes gitangs ru@élaen@d of zepfipg.oBntherain, and also

dlsord@%da%&za@%i JHRPLRES 1 RAkAr rf%gﬂ 6“ %@rt%'récegnalus 5-HTs
associ at with spinal trauma an I njury

selectiyg Ima%@@ﬁbp@pesteplrrt@ bes of &8e wéﬂq trgatvmﬂt@nf@eaalgogastromtestmal
disordeP&iched fbﬁctBﬁaloéo RisbRiek I%ﬁdtlrrrl%%ﬁé@?\h/el‘%ynﬁ arf@%ﬁ]d |r] the treatment

gastr0|ntest|na I sorders such nct’ on

or progh el et okasdy pd ittreh? diabeigel tosiohiave iedusiien iohbedyeweight and of body
. t e . ~ .

weight P?ﬁeﬂgeg?eo?%tl(gi of)f)&g} Wbi gﬁfc?c'rﬂogéf g éhgggg:(]%(aaﬁgatmfg body-weight
disordgesd {s aq}wﬁvgmnt@'aahﬁ byTﬁ@thI@aI@EEOpdmt@lfe body wei ght and of

body wei ght gain (e.g. treating body-wei ght

di sorders) is achieved inter alia by reduction of food
The goat gkéhe PrRsegbiivention mas poerreMide | pRiet ansh selgstiveo5-HTe antagonists,
metab%ﬁéé\ﬂg(#ﬁorg%tt?d?é t@é?\dkwr?%b?ﬁ%aﬁy w&e@ng@-ﬁ%rﬁnﬂq%mstsg?as disclosed in

ol I cal more stable than known, chem ca

WO 20Q4/834863). SOHPQU%G’&%@M fasthe (regimenteficegain GNS d'mders
2008/ 034863), conpounds useful for the treatnent of
certain CNS disorders. 2 WD 2009/ 115515
PCT/ EP2009/ 053133 DI SCLOSURE Surprisingly it was
found that certain arylsul foRyl pyrazoline
carboxam di ne derivatives bearing a H bond donor
functionality on or in the arylsul fonyl noiety, are
5-HT6 receptor antagonists, nore 5 potent, and
netabollcally nore stable than known, chem cally

- T | 1 T~ T s
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invention relates to a conpound of the general formula
(1): I R RB abNRI Nc RS ~I) NNR6 OS=0R7
wWOo009105505 a tautoner, stereoisoner, N oxide, PCT/AP2009/053133

DISC yegcol ogical ly acceptable salt of any of the

oregoi ng, wherein: - R is chosen from hydrogen or an

al kyl (C, _4) group, optionally substituted with one or
SurprBOf T 1 o B PR R aicing Yoralias bearing o
H-bongrdenpr fonctipnality leplof @ thaarylgyiieny ragiety oxral-§Tsigoenrtpt antagpnists, more

' : i ) |y :

potenl‘eraggn n‘?ﬂgt‘l)cglgael ,%gTef(ijtP I%:,tﬁéé')? Fﬁ(g\lll\nﬁ,)ecr?)'?ﬁ'ﬁjc%ﬂ, fﬁ%?ﬂ% ¥ I-FT%%%onlsts. The
inventignkglaias(tca compogms of engyieifokpulec!): 4) |

N al kyl (C,_4)]2, OH, =0, Oalkyl(C _4), or OCF3, or,

20 R, and R2, together with the carbon atons marked

‘a’ and "b' forma C5_8-gyclolLbkyl ring, optionally

substituted with one or re hal ggen atons, an

hydr oxyl group or an al kyk Yroup, or, R2 and

R3, together with the carwfn Rprked "b' forma

C3_8-cycl oal kyl or a C4. 8- ocycl oal kyl ring,

optionally substituted with one d&snor@)substituents

Q as defined 25 above, - apd AR5 are independently

chosen from hydrogen or ahll al Kyl (C, _4) group

optional |y substitutegwstpone or nore substituents

Q as defined above, or, R4 anB;R5 are independently

chosen froma nonocyclic gr fused bicyclic aromatic or

30 hetero-aromatic group, Gptionally substituted with

one or nore substituents Q as defined above, with

t Biea RAANNER stdiddisdh&aNERidd @ r ﬁogﬁ&ﬂ‘ie@:bl [tafy 96@btable salt of any of

ri ngfs, or 3 WD 2009/ 115515 PCT/ EP2009/ 053133 R3 and
RPe 01598 EeVN&Fh t he carbon atons nmarked “b' and "¢

forma C3_8-cycloalkyl or a C5_8-heterocycl oal kyl

- r Rnig,chopen tioralhygrogabst an alkgldCw) groupneptonaliyosubstituted with one or

S ] { ' bove, 5 - R6 and R7 are
|ﬁ§gépﬂéér{g§%t%993ﬁgégrqg Ppﬁn%ﬂ?/@r‘ogen, or an al kyl (C, _4)

- SR B st ks esgl Gostrn OB odpR IRy P gToUS of 4 Byl (Cr)
agionp oplidndll{ Substiluted @HIP on®br mBe ametitBénts T eRRPERMSHHY chosen

afe chosen from a nocycglic or sed_bi cyclic

a %l't)eﬁ%ge(ﬂ, arkylr(%1_4), a kenyP/(CQ,1_4), aIkynyr(gM , CIp , ﬁ’ﬁz, NRalkyl(C1.4),
N[alkyl(C1.4)]2, OH, =0, O-alkyl(C14), or OCF3, or,
R1 and R, together with the carbon atoms marked ‘a’ and ‘b’ form a Cs.s-cycloalkyl ring,

optionally substituted with one or more halogen atoms, an hydroxyl group or an alkyl(C1.4)
group, or,

R, and R, together with the carbon atom marked ‘b’ form a Css-cycloalkyl or a Cys-
heterocycloalkyl ring, optionally substituted with one or more substituents Q, as defined

above,

- R4 and Rs are independently chosen from hydrogen or an alkyl(C4.4) group optionally
substituted with one or more substituents Q, as defined above, or,
R4sand Rs are independently chosen from a monocyclic or fused bicyclic aromatic or
hetero-aromatic group, optionally substituted with one or more substituents Q, as

defined above, with the proviso that Q cannot be =O (keto) on aromatic rings, or
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het ero-aromatic group optionally substituted with one
or nore substituents Q as defined 10 above, or, R6
waeaIRTssihdependent |y are a C5_8-cycl oal kyl gr PCPEP2002053133

Cﬁ%-ﬁn(!ﬂﬁt HI& A th% ca%ﬁléfﬂ)mé)mah@ﬂaﬂ) | dS&*P&gL 33-gycloalkyl ora

one nDre.su stituents Q |ned
REs- ah@temyd@@i@étrlngxom;pﬂﬁlthQSWiied dgféronstom Mare S\mﬁtlmnts Q, as
t B&he o t ached, forma C5_8- heterocycl oal kyl group

optlona Iy substltuted Wi th one or nore substltuents
as eflne chosen fro

- SQF an Nﬂer apr%/ ov'ﬁgn f|_Prp|h rogen, qu\anl%lkyg%: R) gr?_gq\PNonally
l\lls-htisl*thtéd Witi\orrd &OmR’e r@IodanF&‘torhs B & hydrdxyNgrou), dor %lhllklyl(Q 3)-

N- * (Het) R( Art) R (Het)
?é‘t”)"?{'@@)ssiﬁw % A RA'RA R HZN HO On H 0 OH
ORNa‘le/ HNnBH?e/ ndehtly gierthoén for\@ rﬁ&&%&lﬂcﬁfvi&ed bicyclic aromatic or
PCT/ EP2009/.053133
F Gepimemaiogious optondl SfSHTEY R bp offtors Suttsfféley@i? as defined
- absveaor,aryl or heteroaryl group, - X, Y and Z are
i pde dently chosen from C O or S, wth the
ReaPERERErre BRET SR Goracionkvi 91a%h phy CeshpsT ot Rigaly! aroup
Yopttondllcsubshitesi wigh eneoor rdoreldlubstitagrds Q, asdefhedrabove, or,
Rs and Ry, together with the nitrogen atom to which they are attached, form a Cs.¢-
heterocycloalkyl group optionally substituted with one or more substituents Q, as defined

above,

- Rgis chosen from:

R R R R
NH NH
N R’ N R
H H R

TIT=Z

|
Zs

TIT=Z
o)\

R R
NH NH
/

\/ X\Y,Z
HN™ " H o 0 HNZ NH,
wherein:
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substituted wth Hatons only, - Rand R are
i ndependently chosen from hal ogen, al kyl (C, _4),

wa@bkdenyds(C, _4), al kynyl (C, _a), CF3, NH2, PCT/EP2009/053133
I « I OH, SH, keto,
) %l%yy‘%r%g(*ﬂark%gl% ?‘9“9”% 1“%? al kyl (C,_4),

- Sos-eithey 0 (agroxgr,1.,OCF3, nitro and cyano, 10 with the
pr' so that when Rl, R3, R4, R5 and R6 are hydrogen,
R7 are ethyl, and R8 is either 4-am nophenyl
lar t he conpounds are not
r acem %a(ﬁ Ablﬂ?mseﬂg&yle(‘g enantioners (both racemc
- MKxYand< amnreiedemntusehlosam fram 2088008 4868) thel Gndenganding that
' BY, il BHe 4 fd &E?a?nlh r?%??ﬁc%ﬁ%e éb'lr bﬂaf and G and N are
drastereone stereol soners
oSutlﬁhmtermﬁDtimﬂ@mhavlvng formul a (1) The i nvention
- ;k%‘?mgplg'g?% ﬂfnﬁeﬁ&m‘eﬂﬁ% gﬁfﬁﬁh ?algqm 8&?@(}&5‘%@&(014), alkynyl(C1.4),
[ ﬁﬁeml-ﬂzoNHprKCcﬂlPd{alkyl((rial)]at@é $|tb keet@ ddrp tepiCh- 0 f S-albkgl (C14), SO-
g f. 1 20 stereoisoner,
N&RQK de’ ) écgzr%,ak)g(hcg?ﬁaogﬁs?d{r@g{]? aCceptabl e salt of any
of the foregm ng, wherein: - Rl, R4 and R6 are
withyttle pgeiso-tha&avhemdR RBs.dRe Rb ad@Beadaalrrudrggethsem Ry era ethyl, and R
is Qﬁ’r%’rgfga%]i gr(ﬁrfé}f ro - ?Mtﬁggﬁ r@{] ﬁé 53416c%ndé)are r?éi racemic

group, St one or
miiybast hut @eret @@Qmeﬁdéptémdmib ynixitissavere ﬂtsolmsed]@zl We2008/034863).
al kyl (C,_4), NH2, NHaI kyI (C,_4), Nalkyl(C, _4)]2 or

The n&&:léntlﬁﬁt%%t@sg?%% g m%{t%t)r@%ntgf @%gtgpe%rnp&’g é’aﬁt qult % the individual

stereog®n®rh ot @B@OWDOMS(MVIWQ fogndpt(1ofbe Ilry/estmtsalscp (ﬁlzgds W thh E isomer,
leon%%n /2™ ure§%ﬁ§%b&%§%a%g?§rpﬁﬁ? ed above, 30 - RS
al Ky s

osen from rogen or a _4) group,
optl onal Iy substituted with one or nore substituents

The ir@enten @efticnledy abletﬁe tooa camponod yof Ithe genenahfdrmuter (1) or a tautomer,

sorcHREORLITBL PRI Lty S5 b 4.8 o s, e

chosen from hydr ogen, or an unsubstituted al kyl (C, _4)

- 9ROYP, antaq;gsaggﬁ%&%%&pbstltut ed with one or nore

hai’ogen at’ons n hydroxyl group, - R8is chosen
from 2 15 PCT/ EP2009/ 053133
R RPH&E@W RPEPEHCRVAENRSR 'R TNREPIBR 5 VC5OR F0URORAN aII(C1)
Ngtoldbl og¥oRallyNuBstituted with one or more substituents Q*, independently chosen
from: halogen, alkyl(C14), NH,, NHalkyl(C4.4), N[alkyl(C4.4)], or OH, or
Rz and Rs, together with the carbon atom to which they are attached, form a Cs.s-

cycloalkyl or a Csg-heterocycloalkyl ring optionally substituted with one or more

substituents Q* as defined above,

- Rsis chosen from hydrogen or an alkyl(C4) group, optionally substituted with one or
more substituents Q* as defined above, or a monocyclic aromatic or heteroaromatic

group optionally substituted with one or more substituents Q* as defined above,

- Ryis chosen from hydrogen, or an unsubstituted alkyl(C4.4) group, optionally substituted

with one or more halogen atoms or an hydroxyl group,

- Rgis chosen from:



5HHR R RRBRR \ O HNOH OOHR R NH R
RR I O HN NH2 NH2 O NH2 NH2 10 wherein the synbol s
whame/1145es sane nmeani ngs as given in claiml, wW<¢hEP{Ne9/053133
provi so that when .R3 and R5 are hydrogen, R2 and R7
¢ ethyl, and R8 J|s either 4-am ngphenyl or 3-
0- 4- am nopf , the conpoy are not rac
res but pur i oners. s.¥n anot her
empodi nent the inventionh relates to conpounds of
fofful a (1) wherein either one, or®'both, of the two
potentially asymmetric carbon atons in the pyrazoline
ripng is the I evoraotatory or dextrarotatory

ntiomer. 20 The_conpounds of the invention of
Ia(l), a as the phay logically |
agcept abl e sal reof, have 6 receptor
ant agoni stic activityl They are usleful in treating

di Sapgers invol ving B:HT6 receptorsy or treatable by"
mani pul ati on of those receptors. For instance in:

Parki nson' s di sease, Huntington's chorea, .
mani ¢ depresgi on,

OH

115515
. age rel at
mt¥ve decline, N cogni tive ritpai rnent, sleep’
S di sorders, eating disorders, anorékia, bulima, bifge
eatjng disorders, panic attacks, akathisia, attention
deficit hyperactivity disorder, atftention deficit

zhei mer's di sk d NH

rder, withdrawal from abuse ocai ne, eth :
R tine or benzodi azepi nes, pd i sorders R o
reted with spinal trauma or Read 5 injury,
hyg+ecephal us, functional bowel der, Irritable O©OH

Bowel Syndrome, obesity and type-2 “diabetes. O her
enbodi nents of the invention include: 10
phar maceuti cal conpositions for treating, for exa

A hsor der or co i on treatabl y bl ocking 5

R dptors, the & Si fjyon conpgy g a conpount o
fofmula (1) or a “phafmaceuti cal | y accept abl e sal

ke N?Pf’ and a phar neieutical |y table carrier; N,
met hotls of treating a disorder or condition treatable

10 by bl ocki ng 5-HT6 receptors, the method conprising
adm nistering to a patient in need of such treating a

WHEPER HENE n@old RAVELh& sarhe mebhirds a8 JRRATBIGRNY | W th¥ proviso that

acceptabl e salt thereof; pharmaceutical conpositions
whegrR4 iR #1,hyAmger@endide}s are githybrapeiRsds eidsn diramippphenyl or 3-

chff@aeinbpHRmyt e GhiRuAss §re!ﬂ&F&@nWhﬁ&&?s H@Fp{‘lﬁgénﬁtiomers.

treating a disorder or condition chosen from
15 di sorders |listed herein, the

In another embodiment the invention relates to compounds of formula (1) wherein either one, or
both, of the two potentially asymmetric carbon atoms in the pyrazoline ring is the levorotatory or

dextrorotatory enantiomer.

20  The compounds of the invention of formula (1), as well as the pharmacologically acceptable
salts thereof, have 5-HTg receptor antagonistic activity. They are useful in treating disorders
involving 5-HTs receptors, or treatable by manipulation of those receptors. For instance in:
Parkinson's disease, Huntington's chorea, schizophrenia, anxiety, depression, manic
depression, psychoses, epilepsy, obsessive compulsive disorders, mood disorders, migraine,

6
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met hods conprising adm nistering to a patient in need
of such treating a conpound of fornmula 20 (1) or a

webapmesseut i cal |y acceptabl e salt thereof; PCT/EP2009/053133
naraRELTRESS G0 HAPER MR, NIPB R AR LSS dorsr

eatingt wgord@m@smek@nbulmmpbinge regting ciseptansdoanic abrakal akqtlll)"la attention
def|C|toﬁ3g%rad%Uiﬁf'a?s% I Gabhgond t@l?!)r%eﬁa\}vfth&ﬂﬁ@ {) a8e?of cocaine,
rmaceutically accepta carrler
ethanfplr 8igplingy ok banznsiazepines, @amddls®rdﬂr8caﬁ§9élﬁterdrwﬁh tSh@al trauma or head
[ t S
ey RSBSOS AR i, 25,08 DA SHRRBFE by o e
dmbe@@npound of fornula (1) or a pharmaceutically
acceptabl e salt thereof. nethods of antagonizing a

Otver SrfFAMAAER0E rhBonGRgad:ses adnini stering to a

ect 1n nee ereof, an effective anmbunt of a
Eﬁ@r%egut& f:c%ﬁ%lt%ngjfér trég?lfl?,' 1*6}/%%:’8@@ Qld'?s% d?JrQ)Y'CGFF tion treatable
e use of a conpound or sa according to ornu a 3
by blqodsrng 301 Te recepianist dva go@pesitiore dpwareing .a Tampewndeat famula (1) or a

pham%g%%tlgg&y déc%#eﬁ%aﬁfe ot t6SBY DAY b%ﬂagﬁﬁ{?ﬁﬁ’éaﬂ a&‘éb‘?ﬁ% {cé‘mer

I nventi on, armaceuti c
atedpdasif dreating atdisardest or mndaIOpHmﬁ%&%@vlt&@kmg 5- HTe receptors, the
; i §i f
metho?iodgﬁ’rﬁ-‘tﬁ‘I n%@?ﬁbgﬂﬁlsteﬁﬂg%ﬂa déltglgtrlg gnog usp?réﬁrte?ﬂ‘fﬁggléeﬁllp&nd of formula
(1)or @@aa@ﬁﬁqeatlcvaydy@ﬁcea%atae sdhiberesll preparati on with anot her
f o
EFETIPAIE S Ph 0 i W Aol PR Bt crosn
from the)digerdsys listad rseiadni ni st ered pri or si nul t aneousl y
an'é od8'of trahi r@"é@%oh RABhAIG & bﬂ'?ro?dc thkrkﬁs&eé@ch'éféqsnerem the
e invention e invention also provid
methO@lwpmﬁ@Qg agrdristarrato @ aptiend ipoegd efotvsh tnelatlrsg arg@mpound of formula
.der or condition chosen
“)Or??hgﬁ%%euggg %ggﬁ%&?&g?gﬁb erein, the method 7 WO
2p0MeceHTs! POTPEFIYBI f@5BaARg @oﬂfg@rdgr g condition chosen from the
dlsord@Fjsthﬂeat ﬁél‘eﬂg e @orﬂ?é%ﬁcms 'cBmBﬁﬁﬁi%m Hﬂeéf ieha (1) or a
onpound fornmul a or a ceutica
pharmée@@ﬁb&bwe@@lbte s dhergpf, amha pbéwmntﬂ@"macwpéable carrier;
| ARG B} ¢ |ﬁ§%5d|s%r5'g_r%rrc%ﬁ&ﬂ{%@Eh(?s%tnafgﬂ’ﬁ"tr?e' Sorders listed herein, the
activity. Thi activity of the conpounds of the
methodp\cemprising |a§wré%taﬂmg/t0d@n@m fnaneadl offssich dseaipd @ comppnrd of formula
: descri bed herein or known
U)or?ﬁﬁ?ﬁ@xg??&E%ﬁg&%ﬁ%@%??gﬁéﬁﬁgo rovi des net hods of
phepwds 9 antagoriging cuhdt s gecamter ﬁ'\/@m@rtﬁﬁs &dminigtagng to a subject in
need t'hBFe% RERERR &ﬂwtbf‘a[c&%@u i g ol ation and
purl ‘ication o e compounds an nedi at es
déke mveeiprhelpeiprpvides the usafof ecloguvouw ogéealf peeprdipg tafgymula (1) for
the m%#ﬂfééi‘@e%ffr%@% ?n or purification procedure such as,
or exanpl e, iltration, extraction,
c?%tl@velnﬁ@ratfuréiwr elitesmic cRMbination riapapies t wWhereinag egompound of the
inventfoRl @FBE &Qafrﬁ@!?é/utlcglw &elp?a)b?er s&lmﬁé'??éfoelr 8”armaceutical composition or
preparative [ow or |g -pressure liqu
formulgheroneanerisiishy?, comreuUNe ofbitirit inventien. tinegdmipisirredupencurrently or
seque§ﬁ’98/' dcr IS d édn'ﬁﬁﬁé@br‘eﬁgl%tlerfl W'ﬁH'ah@ﬁb?th%%ﬁﬁ%é&éht%?ggents for treating

I sol’ati on proce ures can taken fromt

one opnefsaefdhe 6arditigns listednplets othepthetaneutio agrnt(se gAY gl admpinistered prior
to, smﬁﬁtlﬁécgfeﬂﬁmrp br foﬁé\lvl‘ﬁg 'tt‘i)é‘a(ﬂ’rﬁﬂ%?rg%rﬁéf tﬁé’ H&ﬂpo&'fds(b@ ¥HeSiRvention.

al so used npound pr esent

| hbe i poliPnmise previdas AOTDPRINGE. W@a@\@qum@s@@m &its and methods
for tr@d?ﬂgcérhléd?&@r QF%Hﬁdlﬁén [AGERESM AN FiRFRI QisldX hifefs the method

S|ng enantioners, diastereomneric
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m xtures and individual diastereoners. Dependi ng on
the nature of the various substituents, the nol ecul e
weanohesses addi tional asymmetric centers. EachPGUEP2009/053133
P,
comprﬁsgr%’q]%grfﬂrn'isger ?;gg?rarepr)ééﬂenAln rﬁ%&j (t?f@%fgggéltugq Eﬁ)iogg\? of formula (1) or a
pharmageutisally ageeriblesiadiieerael s, in i xtures and as pure or
PR SR o U2 SRR s DL 80 Lpld g gt T
activity 96 ther ¢ampaunds oefafthq mégretmdﬁﬁ@@mugiewnsﬁaﬂea (q)exgmckns using one or
more 61]}9? %Egdé/gtd%@nb%fj hePsn 8} l@n%%vnq thgrpounds wi t hout
preferr st ereochem st The 1 ndependent syntheses
of he ﬁygetlordala@péqvwgth%s- ot hr@parlramth@rmnmuagﬁ ptthe invention and
the intSFR&JiAES 85 m'Iﬁé(sebrﬁetﬂ fieved as known in the art by 25
appropriate nodifi catl on of the nethodol ogy discl osed
t Iselaipm ang pariticadibr of theecanrauads Redirternjediatay dpecribed herein can be
t; d tal [ )d
otec S EAMABHPY Bichd oL ORI ety Bl 1 95 crample
flltrathmeraxvéwtlozﬂe@rystaﬁhzaw\ewwm cnmmtcmraréwgﬁnm laygh chrioniatepraphy, thick-
c k e fi '
ever S BRABTRLEL LR, T RPUGRBRRLUGE GORY SRSy, o o
Comblnﬁttcm pﬁéﬂasrﬂdpr@p@dyaes eﬁmfICoﬁ*éistsatI@ys radt $uitablenegnariopwand isolation
proce&ilﬂeé rb%natge% ta@%cﬁoﬁsthkh&eﬁ%%ﬁsngnéofex%m?% ST ARVEr, other equivalent
ture ounds to an enanti omer pur e
separ@tmmwatlpa pr@}edv@swpa@t efraograss Pl6o briugedr e f ol | owned
théS Bé‘ﬁr{o‘%rbfgﬁe blﬂb%ehﬂﬂbéldtgH%aﬁb&ﬁ%uﬁf&%r@ff rgyas mmetric centers
st an nmet hods, "such as ract’ional crysta ?lza I on .
and cam t@mgmlt@@rrapﬁyatesrre@dcr@ggm|0n@l>@fre%rﬁlwﬁsﬂngnt@rmrsx tgstereomeric
mixturfe% Hd%u%f du%?t‘eFe%mé@' ng an e”a”t iomerically pure
aci or base or exanple (-) & toluoyl-D-tartaric
aPepergling o thq RJtueg ofpthe oW sq_bstl entsr the melegule paa have additional
t r
som 98" SURTEL ool S SN Lo e PSRRIy o optc
IsomeFSes%"dgfetheTP@Stbéﬁt@mle,al ngognais @ndf digsiereomepbundBixtugemand as pure or
partlalﬁ) &?}m‘%e c%ﬁ%ﬁﬁaﬁeq)eﬂﬂ tbet%tth¥ |P\>’eh@|Bﬁ Offd ﬁ/%rsﬁmlh%rﬂﬁh h@fbrehends all
Izing chir st af’i onar ases:
such \ﬁ@mprlqzri@r\mﬁ phthere cpmpoupgs. e'fCP’fmUiavé'l)yShOaﬁythén'ﬁmCMﬂm’f the class of
comp&]‘nd? yeﬁﬁﬁdb%té?g&ﬁ‘l'emr 8THO %%Béﬂo“e?@lé% ntheses of these
PCT/ EP2009/ 053133 by stereosel’ective synthesis Using
diasteggameral orythgin clerogtedearaptic Aerasaiciss Moy hecateved a@fknrawa\m the art by
| | t
approﬁr‘?agé % fgztalltg’rg ﬂg?ﬁgr‘?ﬁ%t‘ﬂeﬁéo%w h{gglé%%ﬁ"‘mfe‘r%orﬂ%lraéﬁso Ut §tereochem|stry
may peaferaceined cky |the akdept apstellogsanhy pﬁéiﬂéﬁi@”m%rg@d% dﬁg crystalline
mterm%glaE € wWHY-e Qe H’éPwa?ﬂééj tnhhéce@%sé'? R4 ?e%g%ﬁt LSHLRME! sh asymmetric
e conpounds of 5 for a’(1) or
centerptidin@eo ahsplotel sopfieieration. aﬁﬂcemthttrhépétﬁle COStPEN@F carhee separated
r C [
into tHef ?ﬁﬁhﬁiubLQﬁar'glgﬁfS@ﬁsCEQ T%Fﬁdﬁd@gﬁ)&@@ﬂm & stiﬁhaa% the coupling of a
racemulmmmmre@ﬁcomnomut@ iaprenaginraerisally h@remmndiéo fPEy & dipstereomeric
mixture OfoYelES bWs%BaraW gf th%I m@%wd[]é(ldd@gtfr%))mfe bf@ﬁﬂﬁé‘rd mﬁthods such as
organi ¢ sol vent solvates a
fractiogaloysestalfizatipn o chrﬁv@ﬁqgr@q{]y 1e rewnlinpotien pgnsp%:b@ﬁ tag formation of salts
i I
using %ﬁ%%HMnée’ricgg @T& g} rt])gé% gﬁggﬁgﬁé‘k )%@Ert%ﬂﬁq W%ﬁ%ﬁ& @cid and/or
(+)-di-pdelteyiLctartanc M@eﬂ@ddwe@memlétd@awwpé ww therrbe :converted to the pure
enantlgr%%grby dleafadeabt thvi ddakd chis réguegé% @mﬁ@%ﬁ&l{rb% the compounds
he same applies to conpounds o ornu
can akﬁpttﬁz fepagted d[rgqtkz] by Pi’gpﬂnatqgg@;m]a mef hpngthzmg c@fqﬁé‘,fatlonary phases:
Metho'd§ déﬂmn%%llbf tr?é‘%ﬁ Cﬂl?é#nﬁttv%gs an? %hérﬁmr’r?er ®a cdnfoiRl Mhay be obtained

Ing or neta olismstu
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The conpounds of the invention may al so be used as
reagents or standards in the biochem cal study of
woewpolssegd cal function, dysfunction and di seasECT/EP2009/053133

by st ééﬁc-ﬁl/?!?ntf%glsv\ﬂé Hﬂ#nrbptéigiﬂill_'yCBﬁ]rteeéttartBrg Matetials or rgagents of known

~descri pt . receptor antagoni st
configpegtien bymt@dso’tﬁﬂﬁ@@wa iRtheArayi ng this
| MtV
D S L e R R 1 g 2R ficaly acceptabie
salt thv@oﬁ@@@/t@ﬂn&ﬂgim mM@ndtonda@blhg;yan;pgap@ggm tapgtomgrs of the compounds of
r ceptor. 25 General
formUI% ((P)S&r %@%%b%dtﬁgﬁ}gﬁgﬁébt@%ﬁqo re(?:feg)rrpounds her ei n
ngmleo@‘etbe mémtalhr‘reefqrmasfgethe mmuﬁkglg msh exise pgnpalykidrphs: as such
intend@d té‘ﬁ@gn%‘ﬁfﬁb %ﬁ&li 8% afdiy SSf tﬁ@&%?(?] Fids pﬁ%ﬁﬁnﬁgolvates with
or stral ocarbon c a|n ' ess otherw s
water diteathydraten)cer @qmmrs orgamiccemivedith Juchraolvates algo &allr Wignin the scope of
““Smg@ﬂgﬁ Representative of such al kyl groups are nethyl
y ropyl, isopropyl, butyl, isobutyl, sec-buty
t lsetopisa xrlabepdnwhpour@lopéﬁ@wula r(ébpénpfyarmap@mcabe@pwptable salts
exyi t Y,
therecﬁ @XIudllnbscgJ?rgie&cﬁh?s Iat??(? !ﬁuia F}F) |¥J)toP|BQI§/ Pelé%etﬂ%gd&eete?table by PET or
SPECﬁeﬁla@Ié@WIthlhéfpﬁ @@@@yqf theawami@@yThe anme apn@s fokeompawads of formula
I 4 agl4 [ ' rspt_hpasgl |
() labBh8 wifh! [f’é] Fc%frﬂ‘é‘ﬁ] JPELNER Byétgg{#gb‘tggu J nergrgﬁt%gﬁfbms suitable for
Fecept@pbllnﬂ'@g of nefapoligasésies: erm " al kane', and to derivative
ternms such as al koxy' . The carbon content of various
The c&)ﬁgélﬂﬁj@ro?% |99é“t@hr?ﬁ£9alg@b@h§§(§ ab (?g@qis%?ts%dgigg% the biochemical
pre designating t'he m ni num and “nmaxi mum nunmper of
study @mwogc@wqtlﬁntdvéfwmimqnd disease. t he prefix 35 CX vy
defi nes the nunmber of carbon atons present fromthe
i nteger "x" to the integer "y" inclusive.
DEF'”'N (C, _3)' for exarrpl e, neans methyl, ethyl,
opyl or isopropyl, and "al kyl (Cl.4)' neans ]
W|th|n |¥hﬁ |¢9ptextepﬁ)tm|s deseriRlippl the der opyiTs receptoy| antgggqllsw refers to a
comp%ﬁ%bu@hé’ﬁla)ﬁﬁg 2 1Bt %{lv@—%ﬁ%}r d bpe Jn FiBiguod k%ﬂb] "well  accepted

enotes straight or branc drocar on radl cal
pharmagologigaloassays, Wﬁ’ﬂé’”@dﬁ@@ﬁldééﬁ‘f@@ﬁ in WQ@%@?@ﬁésﬂ@thout displaying

substef’%( %Q%%é%%rd?%h‘&h@r Regplsy. such as vinyl, allyl,
tenyl, etc nd for example represents
(@gnqr)al wrmgwpd in the degckptinn of epmenaveds heredn digrighed bear their usual
meanlﬁgémﬁ'tbe%rrhyéikﬁ%f@é@a ﬁ%}glhc(ﬂaln%té%a%%nﬁgl%npéatmﬁéﬁj branched or straight
rbon-carbon triple ., such as et hynyl,
hydrogarbprachyin, Unlasstoirsrivisezstigdy ayeh ceaigs caarmpniain friormrploel8 carbon
atomsgﬁggﬁéﬁ%tn&é %L@%IW?K ups e ﬁ%ﬁhﬂt&ﬁﬁl"\b@ﬁylskebﬁgyl gutyl isobutyl,

ai ns can contain

sec-bwylg ylapesiy. Iswtxlemempeatvy|teﬂ-n@”atVish@mky$qf@xy|3'yeptyl octyl, nonyl,
r I
decyl, %d@?&[‘y&orgor@gz é@@%ﬁ%ﬁé%é}fyl zi)re}ﬂad@{:yl}%’ﬂl%xrggﬁé%l i eQJ‘éE%I octadecyl, and

the Ilkﬁn\é\?/hgzmqy@llfﬂﬂdeaﬁ,[lowwaﬁm ﬁ&kyl gr@ug wdl gontain from 1 to 6 carbon atoms. The
same tc%mcﬁhbf t&nt" Eé’lt% thé‘q)%%/r{t tefrh u&k&‘r@" an@% RIEAGARY! terms such as
henant hr eny napht hacen and azul enyl
alkoxy %h@p@f@pmcont@nmfa/@ggu ocaglporp@pry@g@g,r@metles is indicated by a prefix
de&grha%hgrﬂ% ﬁ\rrﬁlrﬁﬁ'r"n' d Bk ﬂQmBé‘rrafl oartSJH £B¥ls:in RYE IRk, »i.e., the prefix
xazol yl azolyl, 1 mdazolyl,
Cx yd¢fmeaa"zebmt2nt1ertqf Farbe akaras plegent fiop H@dntyger Xstoxtag dntgger y” inclusive.
‘Alkyl|GQf %@é)@c{a{;&le m%¥ﬁé thdthyl, pythyldﬂédra.wl ’orﬁé/d'd @ﬂl M salkyl(Cq4) means
pyrazinyl, 1,3,5-t |a2|n¥
‘methylngthyl. Zi- ﬁl&ﬂp)ﬂ ||gqmr¢mb| mbu v, b%hgt{y[ U?@Wﬁén@ﬂ 2- methyl n-propyl’. The term
alken;!rl %e%ot‘és%%fgﬁh&%r@h&%d%%a?ﬂ%lradlbé\gfﬁﬁyllng ohg%?ﬂ%'re carbon-carbon
benzo[ b] thi ényl, 2, 3-di hydro- 1, 4-benzodi oxi n-5-yl,
ben2|n1dazolyl ci nnol i nyl, carbazolyl acridinyl,
phenazi nyl , phenothiazinyl phenoxa2|nyl
benzot hi azol yl benzo[1,2,5]th|a di azol yl, purinyl,
qui nol i nyl,
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15 i soqui nolinyl, quinolizinyl, phtalazinyl,
quinazolinyl, quinoxalinyl, 1,8-naphthyridiny| and
wee@piidisny| . " Hal o' or " Hal ogen' neans chl or o, PE1T/BP2009/053133
doubI%BBH& Qich 2 Qiny, hé?lg/ferb‘ﬁten B etd), amtPid’aa represents (ﬁz 4)-alkenyl. In
eteroaromati c' s contalning o
‘alkynyl’ gpoupisdhe straiglettas beriickgd hydrﬁ@art;@naéadaqall@ﬂavegm@lmmm pafbon -carbon

triple %&Lo%r Q@(t,hogg’ gh@/og\né og‘i%/’ 'ptglgyé}hu? bh@ﬁl{rﬁgfcnganu'fgpg%ple represent
(Co. 4)all@nblsﬂ4rﬂeﬂ8e@thewm§tat talkeing! %ﬁe@f)kwmédcf@mu@ﬁrbpommefrm 1to 18

carboP 8RS, One or  nore substituents. Wiere any group nay
carry nultlple substituents, and a varletY of possible
sibstteimepe’ c@anpealfGvid earbonyle aa(essboryl @it arylaalley|(Ci.s)-carbonyl.
‘Aryl’ | IGBEAI MUY #6 &ﬁy@ﬁ% AsehtieeEduPOL inkRdRG phdI, SMRthyl, 1,2,3,4-
i Teﬂﬂ term unsubs‘% eda meansst ugt Itnhe s%e‘é.éﬁ? y
tetrahygroumapblhrindenyl. fdubrenylt aethracengls phgnanthrendy eszéhacenyl and azulenyl.

‘HeterddRit bh%%gé’mBﬁlf (Sreﬁ(ﬂ} é’gg&gﬁ@%?@swa)ﬁc IFRRRAhat AN, W{;@?ﬂl pyrrolyl,

nore t one Suc trtuents are possi b
oxazolyhyth[ﬁ;oh/hemg@az@lyd)r ingj{laz0h2, é-rlj)ﬂ[1f3ﬂtblﬁ7_@mlc oyerzebt, . |soxazonI |soth|azolyl

I
pyrldyléy@gﬁ(lii)e%gﬂa/]tﬁ36I ’ W,O AT 123’% t@ (I'Jaz%}f/F r?&cqlgl ylhdc))llllzgnyl, isoindolyl,

benzoltirasybcly Bdaﬂekgfns(dmiswumﬁléwerl@darwl hred@wbaheﬁm[b]thlenyl, 2,3-dihydro-
| ri in ri di r Loy, ;
1 SIBRN,  SpBLA DR | Bibgao > BSURRY »prenaaiy.
phenoﬁm@mr@hycﬂh@ﬂqumyl t éﬁmmﬁlyamyl 3Bl &slihia-Tigeolyler payinyl, quinolinyl,
. R AV a h pakt
M D g A o geﬁ@anagﬁthvndmw
pteridigull phur at om and a car bonyl (C=0 group, serving as
&' o r h t
S SAER U (Bl <R 45 RO, s i oy
heterqaé?rnaticaﬁﬁcn@eaeﬁscmr%@llma@nephn@reahleo ef S agmgahetemalkyl mcludes alkyl
group%‘r\}\ﬂtthh teRaRIMYS inf §f1)¢'b§s|{|6’n Qhﬁ%( ﬂitmg%%ﬁﬁd BRYS-bound alkyl
e either termnal, or a’lin etween two ot her
groupgr oups, wherein the group may be a primry, secondary
or ter ﬁ'hé“feﬁm( téﬂbsmi.%@g%aﬁé HR tibé)QSeEéﬁle'd rBth‘g?oPHoTéﬁQSQars one or
atom one drogen at om bonded t ro en atom
more awmtlh@nﬁyw@geﬁnmgm e gerdy wltmleesuhstlmg@na@d arvarietyf possible
substMin%O(%%/ t;elél%%%feg Ghé BB %ngtﬁgérQ§%peg%de5@rﬁﬁﬁly bé’i@ﬁ&) &8 M&d not to be
terns se erein as
the sam tT heteram mebstlémﬂj pneansdaetthe éPG}/C'fI@f@@UQ lbeaip no sapstituents.
OVVnﬂrPeferé% togilfB'éf?tueH:[Q fPl'eoteranQnaeHQ{daen‘iIgnﬁ{e%ﬁs that when more than
descri ption, e terns conpound ounds’
one of| sw@h st tltqemtﬁ @emossiblet they maydiegthe same®X idifiegent from each other.

Eﬁ{g@ér 'nﬁ%%'c?a?.ereeyloa%%utw rcy&Béérﬂ?iC&JcRﬁm'e%ﬂ' pblopheptyl or

5 acce when not” ex
cycloaghit ‘he @CYQKP%KY'H&@) defersto b@tﬁﬁ@ﬁm§0ﬁ@ﬁﬂn%ﬁ@% slydiag piperidinyl,
n €p i O y -
SRS AL o TUBRY. MonIREIAAYY ATIAS8, BHIGGN. tranyer
DVWHWhat N-OX|dat|on takes pl ace varies fromtrace
a‘f‘ﬁ’é’%ﬁ’n§ ®oRyNC&hiUARY | ¢ BlbYe LONVERS FbRih Y ?ér‘t d¥Sanother group
may be nore actlve than their corresp ondln ertiary
respegiiyelyagfer ¢p an exygerceione a Wht@tatqm GRfl @e@arb é@s@) grOUe serving as
linker 'bﬁ@\"é‘éﬁ%%%ratﬂ)st E@dhrasﬁﬂ)rr rr%%ﬂ%@ x%fe'bkyeﬁ‘lfﬂ {RILRGS cg’rftf)oxyalkyl etc.
em cal means, 1nt human happens
The tayjar'yAngodag p@@@; hergimalong, (g(,a@é@rtlm‘@@p@@r geowip) (efers to a nitrogen atom
that mAYy 3Rt dithdF teHRinaP HHGLIInKS: ANUES BIPBhEPgllBs, wherein the group may be a
corresp ongl ng tertiary amnes, in ot%er cases
prlmarcyowéardmrut@t@’yr@cehxdr euan &t@’é!étbpbﬁed orthepidpgen atom, one hydrogen

atom BBRMIELIELkYE ARDEBL didhChRI no1RRMgen atoms bonded to the nitrogen atom,
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The tem form enconpasses all solids: polynorphs,
sol vates, and anorphous forms. 15 "Crystal form
WO efoenssst® various solid forns of the sane conpoO/RPE2009/053133

Rkl e ROV RO B lifinyI"S d I &% of anoth
espel SRR, SRRty 910 4 S B oS RRED NG L2 8 of ancver
groupm@snech\@ly iefgideanr-86r or amd S§&nefdb! y do not give a

dir§ b & . ekl |

SR Y19 Rt b gt A e of Gpdines e
tautonmfg stareeipomargg 9Y-oxidey) | {aetnnidedy-lapelied m{qggps or pharmacologically
accep%tb il 8o WﬂeN\’ﬂFP&g%l nﬂ@ﬂm gcan crystallize in

ferent crysta arrangenments, 20 all of
\ANerdfkﬁaneth?h@f@@H@d?eF@ﬁ‘e@ﬁedl ahﬁl\!ﬁm@&nglt@ﬁhe invention. Tertiary amines

may df 9’{;%}”9&8@ SR 3o - (f»{l(‘f‘éqH%%tJ teQCHHE bkidht t ﬁ&%&ﬂghon takes place
affecte y several crystallization conditions such as
variestfeamp &aeq ameynts &y aineaf qumr@éw@ aonmeasioo - O}sid@% gy deghore active than
their do%?’ﬁér*dlr?gste %Hlﬁé‘s A 188! %(&N%l V\fhﬁé eN%ﬁ(ld%QQ:lah r&sn be reduced to
D fterent” pol ynorphs usual ave fferent f’
their qgirfeppenstindrertiaiy taarings bmhemlogt me@nNMR t@pémql body this happens to
N t [ ;
varylnﬁa{j%ﬁé%g’§%rp§2{§f§?|deﬁgg§%|:ggy tnlgga)f qgﬁr&tﬁ |\feéct?e}dugﬁ\fbs cb¥version to the
corresppofieg ttedigry amings.alsi pthey casasdcenyesiin st §.mere trace reaction, or even
Comp@% bkl (Bid@l i198g)sol vent, rate of crystallization,
gra e te eratu1) and other factors nmay cause one
rT)h§tt§m foMnﬁtn@m@@iﬁS@ét%' sofigs:gpajymerri rsolvetase iagd amorphous forms.
‘Crystaf fsrhi’ %feﬂ{‘to v&HSes %foh(g tfk?mﬂ“cﬁ%é %Qh'evc%nﬁ?&'%gsﬂ %Qac’mple polymorphs
gl ven hereln are not qu fied wt t her
solvateg gpd GRIOAMIOLE Jorms fAmgrRhWérfgfmédar@H@n Q)Wfé@'i'f@r m@tetrlﬁ@rwﬂh no long
rangecﬁcrdert %ﬁéegehglraﬂ? do Sndfsg‘?\% S)b%tfn il\;é %50\% rb@?a SlYF'JoYorll pattern. Crystal

given is neant to re
forms 3@ gan@ra have been Hesaibpt dvi Buni (6&95)03%Mﬁﬂ@| (ﬂé’ﬁS)vanlafmorphs are

crystal &gfctd’l\gé‘ln%ﬁl %Bﬂ?hyn(p@ad &?ﬁél iSinRARE G QU std %ckln%arrangements
nar Skl e art ud| ng appr oxi mation
all of anfecht ba\@ﬁ@r safamtelgmentaineenapasitioenPolyemiehismoasa freguently occurring
pheno?ﬁé‘f']'ang'aﬁgaeé{ %W%$vémlech@farlﬁatl<§relceﬁ thr% 2 temperature, level of
selectivity er to “conpounds t |
sur)erwar@tlom|pr§ﬁenp@mblrrwrlhesfaapltarltmf é@'Vﬁ@c@fﬁQ @frcqotm@ Digferent polymorphs
usuall h'é‘TQ FRESRT Ry Witdauh pgltﬁrl%a¥6lﬂgst§tlébﬁﬁ/|@{n§b(§:|tracfn@r%§ed or Raman
5 reactivity towards another receptor her
spectrg, [Helingc epints: dsnbity, yiipsdness oraBl xhape 195&!3:_@8 and electrical properties,
{ o)
stab.l.@cﬁcﬁ?&&?ﬂ% ﬂ?&;ﬁ Spaelgzlﬂfﬂpfggtspgﬁ a&é‘@f &lh%égu% réﬁg@@@ térﬂ&erature and
other iﬁéiolr%WIaMﬁ@USﬁOWysA@'rfﬂrm toudamingte’ conpri si ng" and
" SR §ﬁ§)re cén(%g dé&trlﬁf‘éjr?%oh% SHRE kd{ggnt%llﬂ)%re)ipressmns given herein
additives, nponents, I ntegers or st may
are n%@“@'ﬁ@ﬁlvﬂlhee"théf ‘ahipait c@n‘@@ﬂf@@m@few rltng|uadcfrﬂoogjdhqje/vhether either of
these ?éjrms% ] @g%lﬁﬁlytd?%of %Wer qUHARGH g??\?é |s'rﬁeér§ té)ﬂﬁéret%atpé Qctual value,
present themas a r maceut nposition’
and ah@é@ﬁm aRpreximatiory t@r%lﬁérglm\me tftahwowﬂergmnabw\k@wmfe@wd based on
the oW} g%ﬁ iR tﬁ%‘aarm&&’dlhc_i%lppr%‘ilm%hé |f28 ﬁ)o%e'rlﬁieﬂ%l Br measurement
conpound or nul or a pharnmaceutically
conditippe égstsalbh Q'V§QIV15|U©¥ sol vate thereof, together with one
Off h SR B I NS BBRRIH éﬁrﬁl“géﬂe@ﬁ\‘ﬁ?ﬂ’t F‘g?éretcp Bbhb&irdist thef @Rblay reactivity
and optionally one or nore her therapeutic
towards gr peffiears receRier cgra |%|5(|§76 fﬁj@Pt%)eV\"tb@l@eﬁ'tS@BW@g jujstantial cross-
reactnﬂ@%v@%§ &n&thePRIcBSoF QP R 5eHT Mdkelict Bub-RBed)f her
I hgredients of the formulation and not deleterlous to
the recipient thereof. The term "conposition"” as used
herei n enconpasses a product conprising specified
i ngredients in predeterm ned anmounts or proportions,
as well as any product that results, directly or
indirectly, from conbining sPecified ingredients in
specified anobunts. In relation to pharmaceuti cal
conpositions, this term enconpasses a product
conprising one or nore active
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15 ingredients, and an optional carrier conprising
inert ingredients, as well as any product that

woemgliisis directly or indirectly, from combi nab@€DBEP2009/053133
c [ ;

LGN PO PR I LMY RS s anc
variatiph of Higrweldepteh aprcommsiningt Red “eaprsisestis nogduendsdstogrxclude other
addltl\)e@t %ﬁ;férfeﬂﬁsln@ége%‘& Q&pdore of the ingredients. In

arnaceuti ca conpositions are prepared by
uwrﬁlgﬂtrmgy benplogsitile fasthd gorpaungs efformeladd) tovng administered as the raw
g t; [ FEC) i
chemlbé] ﬁ?sde)%g{raﬂ)lg t@ pﬁa@gﬁstglgﬁdé’%g?é}?é’l“eh{alar or%%%lﬁ:w nﬁ%ﬁeh{&ccordlh? to a
furthen‘ ﬁsn@éeﬁgrapsﬁsentsmgnm pwqgrso@m’fnarmme@tlcaieccmmsrt@d comprising a
I T t
compé%%ﬁ&ﬁu@ﬂ cg%t ;ﬂ!l vme d elg%"}ﬁégzlﬁgglg%%g OIFrJ ?glv%tggthé‘rg8§ together with
one og&xire dlﬂlaém@tl;lthQJ'p!oﬁ‘pCtShf@bbrQﬁjﬂ@gsth@rBOf @ dentiopallyopne or more other
thera&?ﬁ@ﬂ@‘? SdierfiS CRTALAALYs) M& Bl FBGEME ﬂ%e%%ﬂpg%f Bbﬂ@%ompatlble

resent 1 nventi on enconpass any conposit

with theadberbygradlﬁmﬁuqﬁgtjl%a‘ommi‘pmwﬂddfotﬁh@tqmoes mﬂhewwmmﬁ tbweof

a " t s

R DT e s e g SRl bRtaucClompriing specified

ingredmrltsjernuoreﬂet@m | emountaser pwpediopat s veellnwas fany Hesodidiethat results,
directl}/rbgrr?dgllgl%f\:} Zf%o?rﬁ ; h@r&gg %Cﬁkbq r%glggfgﬁb esg@&h?& t%mogHt%. {rPrelation to
pharrr@p@lutlcabqurmpsﬂtoné thisrtaim eoeanpRESEDA piedsheampidsing one or more active
noredi iR S, PR LA er SORPHARS LA BRI e B IR Y broduct tha
resultephiygptb/amnydl@@tibﬁﬁ)@@jC(prnbloﬁt@rpp@rpgﬁea@ticmrprga\ggrﬁwgoraof any two or more
of the iRPEGENER or fFBn‘?GFsLs&ﬂach U(%f% e k! fﬁ%l KlebiieRls; B@fr&r% other types of

conprising a conpound o fnorrru I'a a one or nor
reactignisner intetHcdamse mf sonen or sepegr Hf eth@olgg@dleln@r ng, gensjel rmarmaceutlcal
comp(yglﬂdﬂs f)ﬁé?)gllegnﬁ f MifoltSg aanp fritipfa yoeran fhdr BARE ingredient into

ans aci | atl ng conpliance m Ih

aSSOC@ﬁm PM'tbtar liguicbparger ehe fl@@mﬁimtﬂdt Sdﬂdr@éb’lﬂﬁ@s bot, gnd [thaselif necessary,
shapn&{]ghre‘rjmg)\g'tuﬁtg%to W({)Be%Fédefo‘FﬂUmatTHH‘Bh eutical cowposmon includes

efinitionis S|nu?taneous
enOUQ@o@ft et active ObJﬁolt s@fnpgtamd do preduge jbe fgsired sffeetedpasi thgeprogress or
condltﬁin”&fl Jl?éb%@HSAé’co‘Pcﬁm@% Bef Srerfate dibACodrmBRIHb RS %f the Present invention
herapy belng either concomtant or sequential w
encomér&ﬂwmorrm@sﬁlh@ nedrer By edmiddnd @scosfpoune of tize wesent invention and a
pharn%ggtﬂ(céﬂﬁééc%{f 26l %3 gQro%/Oéﬁ dce%ilggﬁy Q@é&p‘imnﬁ% Megstthe carrier,
haracteri stics ke onset durat’i on of action,
dlluenbpag}mplp@tv@pgt be @p@ga@ﬁ@mthéﬁ@ othegdngrefientgsofghe tftpfgnulatlon and not
and characteristics of the
dde@ﬂb%?ﬁﬁ:er%éﬁeﬁﬁ@%?M:The affinity of the conpounds of
t Wéthlnn\hén‘fqnéﬁ*t fo this aEpicatiee.elhe desn vegmbieatipfi Repargiion’ comprises
both E@écédnbﬁﬁat%hgv%ea'%ﬁ tl&?m‘ﬁbﬂ‘rﬁjd rl? S%frrﬁhlg' ‘M gﬁéis&rfee%r more other
I ven conmpound of fornula
medicagenigaarsigalyeasrtingcial oneawerarakidrt suahj asea éﬁi’éﬁi orAueﬁlon fluid, as well
as kiSRRI ré’én‘l&[%lr%fa Egtﬁpgw&‘weﬁinlﬁg;@ﬂbn& Qné‘M %ré Bﬁler medicaments in

measur ed -val'ue, nearly 100% o receptors

sepawtiekcas?snwfonm%éogﬁ%qu@v insjrugtinns f@bmp@uﬂ@tlon@th\hwhtfuﬁ@er means for
facilitdhti Hgt é)‘FﬁB;S ﬁﬁ\ﬁth' ﬂ@a%d?mﬂg;trﬁ%m%“?l% R8MmpbAematdriibunds, e.g. label or

oretic  onest effective dose, assum ng
draW|rpg§eé(V|trbtr@g\pgmbgtgtlpnq ythe prharmeeaihaerart vy, definition is simultaneous. The

conterﬁ%ﬁ‘%\E W%@BXH@%& b2 AEinRtd&d eﬁr%ﬁ%ﬁnqtﬂfaﬂtablﬁsn?o@ydlfﬁalréﬁrtlme intervals.
dose actually adm nistere er | ower
Therapwy pgigg either qmcpryﬁarg;gr sggpg@tlaj (y\gléb@fjepep@aabpn the characteristics of the
ingredients varies within a wide range and will depend
on various factors such as the relevant indication,
the route of administration, the age, weight and sex
of the patient, and may be et er mi ned by a physi ci an.
In general, total daily dose admnistration to a
patient in single or individual doses, may be in
anmounts, for exanple, fromO0.001 to 10 ng/ kg body
ME|ght dally, and nor e usually fron10 01 to 1,000 ng

Y G oa . -
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15 Such dosages will be adm nistered to a patient in
need of treatnent fromone to three tinmes each day,
wm@e00ad1%3i3 en as needed for efficacy, and for pE(ET/EHB)Omsnss

other @Ded (%ﬂ?énéér ‘Ug (ﬁmgﬂeiﬁ?t?lr@l%% Ilktey&r\s%ﬁlaln b@aticH %%Fkgn Spi%sma levels,

ronlca term"t erapeutlc
clearagé4,&de. i aewelharion therdﬁ@lss Itsost@ge aﬁd)@hara@lﬁn@tlosw@tf@p@wd@al patient.

agﬁé”aﬁfnﬁ bof 87 ¢ (?n[?cﬁfﬁ%tdf% I BRERPIR 5h—¥T Al Abat WAL HB8rmined as
a conp {1 on 0 I nvent1on. That d anount
descriped Iab@\@s Froma thavbinding afiinity cneastreddoes igiventcompgene of famela (1), one
can e§tnﬁé’t§%etH5 fetié] #&W@aslt eBEANL s ugeﬁpg%ﬁcéﬁraﬂoﬁ‘gmﬂ% ddnSHRd equal to

ys em The effect may I nc e treating conditions
twice thesheapured Kivalue, nﬁ@rlspﬂ%bséﬂmw%rﬁaé@@ﬂpﬁcwalhkqu oflf ke peaupied by the

comp&]ﬂau@onrlﬂ{ ?garf‘att'%ﬁ&ﬁ] nttibn t@ﬁ%:&gnb’&fﬁﬂ 66'?9(}95&]3%?9)9@@3 a theoretical

Sl ze e natur extent o
lowesteffasiive dQSQ;eGISﬁgmtnlgeée@cbloavetbahmrﬁmrm@ﬁ@lraﬁtwt plearmacodynamic, and
f
otver ERNSIEARRe 89540 0t DR BEHE B B0 A%408 Flowerwalue T
typlcai @Ilmpsejgfemalactl\ce igpredienys aniee xatbin qaw@erfamancb\wllldypend on various
factor§§w§1°£é e R/ {lnbﬁal‘%ﬁv ute! B a(ﬁrﬁ%@ratlon the age, weight and sex of
rnaceutlca y acceptabl e salt refers to
the paﬁamtt 8nd may bgragtermiinedi trv 3 pleysitdpén a¢nesaluiedal dﬁé}ddm administration to
I C h |
oo pERIk or TR Bokel ek GRS oy Mybok Dokl QO 10 o
body Wweight daily oand aorecugyiady ifregp@)ﬁééo 1&6)6 g eel d&e of mi@l_@twae ingredients.
Such gﬁgag%ew %Eeao‘m ihiBtefed foeé‘%%ﬁé}ﬁ'i nREH & ltdehfrh ért ffoft bRe to three times

arnaceuti c y accepta | e salts are MB nown 1 n
each das qiras offgiegs Peedeth fdseefitaspanrdl farnpesiogs qfvtaérlﬁefst 40 IMonths, more
typ.cauﬂat aﬁbsta smoﬂHé'cfr%hRﬁfctah)E conpounds of the
tion, or separate y reacting themwth .
pﬁ%@ ﬁ@'@buthe@wwwaﬂteqﬁegbve aﬁmuntomet%r%é@,ég Ynouiqfsa therapeutic
agent'tect#é&i'amoh %rg%b@b%r b a@)ﬁm.&%&m@eé o%ﬂq)olsmeﬁ Nhé .ﬁ\rent.on That
rgani ¢ aci (Berg base" form na
amOU@e'”ﬁ@Q@ﬁéh%tWW %ﬁm%ttpn@(mweaséﬁitﬁCt\aPHGhthsrﬂmgtéC o Ameliorative
respord b a ﬂ[]%ahst%@é %{]‘Qe%h?he R#ACEYha§ HORRIE |ﬂgtd?>ﬁd|t|ons listed herein.

t
conventional matter. arent ?orn1o z%e conmp ound
The pegictsedihermacayricaily e@fsctwazrarwsﬂté@la sufbigatvil| @Ien@éfiwapﬁ the subject's size

and h@QM?" tﬁ@l naq%r%?%%'eﬁt%nt SHGHh: %mﬁ@(%rf?binptt)‘edtéb pr%ké‘rﬁmendatlons of the

sol vent's herw se the sa e equl val ent
physididie andr At thewpavtss, Pheorbingsom@f flagraperdicpusgiecied f@ff admmlstratlon
Thus, it’€not R 4 t The t

oo, BB BRE vl IS paf plchmidodltal, SRl pmount i agunce. The torm
“pharmagavtieaily agcegtahlensaltc sefeist odhossr sajtsStéats@re itk the scope of sound
medlcbpﬁjhﬁﬁ%gﬁ" sUitabld REH Riet innGhnidie \Aﬁl‘hstﬁ %s@é Bpﬂﬁirhéhsoﬁnd lower animals
, arresting its eve opnent |eV|n
W'thOLt‘llt@éQ%@Wtyc@fﬁGHIQﬁ Ghergic, r@sportssugn thet e @o@h@m p@rﬁrneasurate with a
reasoﬁfc% Sé'?erw/ﬂék f]a%)) PhORR ?Qt (f%gy‘?laqct?éﬁs EPJeb‘Péne@raal arﬁg\;?eéle@bﬁlﬁaﬁ?ne art. They
¢an bﬂ@éﬁﬂaf@' m’fé’HNhQﬁbﬁ'rlﬁélkéé,SQ‘?é@g ra@drnuﬁ@”n%thslqoemoaﬂd%gf the invention, or
separé\@% bPr@bLtig e \/ﬁ{rp%gﬂmac%h%’aﬂ}/chc%btaB%V%Bﬁ't(B@c bases or acids,
gression, severity, or a resultant q@e ‘

'nC|Udlﬁ1§éﬂOfl§éﬁ'é|Qﬁ Orgafic PaseR anebHIoANIG Pleprggyic g (Reeaps 1937)- The ‘free
base’ fBFh #EE s AQRASTI& @\'j‘@onttaelﬁ{gam%%dlt%lﬁﬁg'Hﬁ%@%r%ﬂf 'a‘ﬁg |solat|ng the

out in’vivo or ex vivo on humans. used herein,
parent eampousd dy theesagventipngbmgtiers The @ﬁ@méfqr@ af fiee @@rgmtu@rcgﬁers from the
variouS 245t hrt¥ ANcertdiPah8ES Pr%b%@@ SUL 9¥ écmb'ﬂﬁ}‘? n‘?%lar solvents, but

ener gy expenditure, "resu % I'n abnormal (e ?
otherves&;3§s$abté)ar@@gylva¢@nfgu@tthe9@ ey ofviee @ﬁtnpﬁ%fb Qdhe IOUFIOoses of the
presentitlentlen obesi ty (Roth, 1994; Sibley, 1993; Sleigh,

1995, 1997). “Qbesity' refers to a condition whereby a

person has a Body Mass Index (BM), calculated as

wei ght per height squared (kW n2), of at least 25.9.

Conventionally, those persons with normal wei ght have

a BM of 19.9 to less than 25.9. The obesity herein

may be
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due to any cause, whether genetic of environnental.
Exanpl es of disorders that nmay result in 15 obesity or
wheovhesscause of obesity include overeating aneCT/EP2009/053133
bighd '{‘érﬁh P&t fehet f'e‘Fer \"téra{rg"‘tréjaltﬁl@“:?ﬁs81s a human condition or disease, and
. cranio yngi ona, e Prader-W syndr one,
includes:df) in Wlt@gstwdrseﬂ@e orrgcp@htlon tk-apwestisg ilsidevelepmente ) relieving the
I I r r T
dlseasceutl)qJ dp%ﬁﬁﬁlon 2%%Uﬁl¥l§ ith o(ﬁtg)?il t%aﬁér@%é; r?gl(%)l éﬂoﬂgﬁﬁgﬁthe sl¥mptoms of the
dlsea&‘reea’b@é@rrmemfabtﬂ melua@s lts/geryer@liy %pcge@déa@@mmwhléémq&gies restraining,
aIIewa‘ﬁﬂgr&ﬁel%ﬁ@%ﬁ&él@wfﬁ% é’tﬁp ﬂ%\/@%?rigoé)rog%%bnfﬁveﬁ e@r a resultant

hildren stic 1euke

symptog. ASBFEOI rpONg e RoR- @eqeelhtww”hwen@hd@rtmrmllwlst @agnostlc and
therap%@N: F’egﬁﬁ&\%' 5arr|‘|éoe0lﬁ$n (%Po@é} &06 bRAusehd ci t di sorder
ttention deficit hyperactivity disorder APl

aAmyg%@erem Eheetggm I eoqyywe ot idégor refers to the disorders caused by an

imbal%’c%eﬁéti/\%%y&j\ fﬂth%kg %&yén% x&er‘?d‘ tgFéTe%@Mllnr,}%%h}de?mal (e.q.,

I azap ori ne mass I n

excessiue) bQWtWﬁ(Wa$%thy \B@i@m@%ﬂrd@rémdtbi@t ghestly Rethotide Sibley, 1993
S/elghch@mggzﬁe B?%fg{ %fe@"l%rey cér?o@t‘dns\)/hefrgl?&gn@%ﬁganasrbeBMWﬁﬂass Index

n gas DCM di ch
(BMI), Ma‘whﬁte% 8p SNt eenhheiaht aqe'arelgl\/dm/m -)dofrattlegst 2Ai9 Geprendionally, those

persoﬁvﬁltl‘?— nﬁnﬁé}[] ghtﬁwr?g%}nrég%ml’ f '1'@9@4%‘?% s”ﬂ%@“lzgfﬁ &heWbesifVherein may be

due tq:>any @@@oyhgt@gqg@etDp@@nwrmqmlsE}(arﬁgl'p@@f gisorders that may result in
wet }

obesﬂ% ﬁ%@?g?&%ﬂ% 'gfgé)t?é%ltggr?c{] Wy %ﬁ%lp%%‘dz&ﬁ po%fceé\%lﬂan disease,

craniopbeiy (gpMBPLE }Eﬁr@qerwwglsg r’(]@echﬂjlhqamﬁ(,swdrpn‘@wTd'pe.ll diabetes, GH-

deﬂme%%%ﬂ%%gr ) v%dfﬁ_ sﬂohygéﬁ?‘é’tﬁ}?ﬁ%@n&ﬁﬁrorﬁgrQﬁ@@tﬁb‘? pathological

hano
conditions showing reduced metabolic activity or a decrease in resting energy expenditure as a

percentage of total fat-free mass, e.g. children with acute lymphoblastic leukemia.

ABBREVIATIONS

ACE-CI 1-chloroethyl chloroformate

ACN acetonitrile

ADD attention deficit disorder

ADHD attention deficit hyperactivity disorder

API atmospheric pressure ionisation

BEMP 2-tert-butylimino-2-diethylamino-1,3-dimethyl-perhydro-1,3,2-diazaphosphorine
BMI body mass index

Boc tert-butoxycarbonyl

Boc,O di-tert-butyl dicarbonate

CHO Chinese Hamster Ovary (cells)

CNS central nervous system

CUR curtain gas

DCM dichloromethane

DiPEA N, N-diisopropylethylamine

DMAP 4-dimethylaminopyridin

DMC 2-chloro-1,3-dimethylimidazolinium chloride
DMF N,N’-dimethylformamide

14
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40

ng milligranm(s) mn mnute(s) mM or mL mlliliter(s)
15 mp. nelting point ¢c.q. nelting range MS Mass
wepmetitsnet ry MIBE nmet hyl tert-butyl ether PA pet/Erpioeuos3133
et her (40-60) Rf retention factor (thin |ayer
DIVlscihr onag'g't??rﬁ’myx'dﬁo Rt retention time (LC/MS) RT room
EA tenperathyleeeta® M Si ngl e 1 on Monitoring SCX Strong

g Cati OnE%KE&@QE:% (Shatepl 1 d Phase Extraction 25 t, 2
hal f - | tyet rabut yl ammoni um fl uori de TBDPS

[fe TBA
FCS tert- bt?l@jlca PAEAYI silyl  TFAA trifluoroacetic
FP anhydr fodesing MBentialmet hyl si 'yl 30 TMSCl trinethylsiliyl
9 ;:(PIF)%lsg,%m(g')l-lE tetrahydrofuran WE WIliams MediumE
h 2-di cyRPexyl phosphi no-2', 4", 6' -triisopropyl bi phenyl
HPLC35 EXANBbEPréssutdNReYTorGAhcdyETRHEDSh Noat@maphyagnet i ¢

5.HT [ €S0Nag§ey s fa%&é“é‘ MN&Rinarver e determned in the
i ndi cat eg sg)ﬁ%nt I u5|eng an Bruker ARX 400 (1H 400

Mel Mz) oMefvligdidgn VXR200 (1H 200 MHz) instrunent at
MeOH300 K, methaness i ndi cated ot herwi se. The spectra were
det er ’ﬁnﬂﬁiﬂaﬂn%)dem erated chl orof orm or DMSO 40

~ obtained Trom Canbri dge |sotope Laboratories Ltd.

min - Cheni cB¥"WHBits (6) are given in ppm downfield from
ml or rhet r anmiilfiydrgs)l ane (1 H). Coupling constants J are

given in.Hz. es in the 15 WD 2009/ 115515
M-b- pery EP@%B‘S%@QET%?SR%@@SF% ftra are indicated with the
symbol MasgSpeejipametet ), “dq' (double quartet), "t
MTBE(t ri pl sie)hyl #tf-butyietaebl e triplet), “d (doublet), Ad

(doubl L;ioq Addhy (doubl e doubl e doublet), °s'
PA (singl B¢ M%@”"g&@ﬂ@& singlet) and “m (multiplet).
Ri NH andretsntion deraerdthiilegen depmaieg@®h ek t er mi xi ng t he
R; sanpl eramrition aindr@p/m$) D20 5 Fl ash chromat ogr aphy

refers_t i fi.cation using the indicated el uent and
RT 5711 ca sl BHRRta® <1 ca gel 60: 0. 040-0. 063 ).
SIM  Mel ti nginglsi lak Mopéerng ecor ded on a Buchi B-545 nelting
SCX poi nt gpeay ahfith eX¥hangeact i ons invol ving conpounds

sensitj j e and/ or oxygen were carried out
SPE under gél?da%rﬁ%/s ro%r;a%?r}rogen at nosphere. Reactions were

t»  moni t ob@tilifey usi ng t hin-

mg

TBAF tetrabutylammonium fluoride

TBDPS tert-butyldiphenylsilyl

TFAA trifluoroacetic anhydride

T™MS trimethylsilyl

TMSCI trimethylsiliyl chloride

THF tetrahydrofuran

WME Williams Medium E

X-Phos 2-dicyclohexylphosphino-2',4',6'-triisopropylbiphenyl

EXAMPLE 1: ANALYTICAL METHODS

Nuclear magnetic resonance spectra ('"H NMR) were determined in the indicated solvent

using a Bruker ARX 400 ("H: 400 MHz) or a Varian VXR200 (*H: 200 MHz) instrument at 300 K,

unless indicated otherwise. The spectra were determined in deuterated chloroform or DMSO

obtained from Cambridge Isotope Laboratories Ltd. Chemical shifts (3) are given in ppm

downfield from tetramethylsilane (1H). Coupling constants J are given in Hz. Peakshapes in the
15
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| ayer chromatography (TLC) on silica coated gl ass
pl ates (Merck precoated silica gel 60 F254) 10 with
wo bmoitmditat ed el uent. Spots were visualised bRCTMP2009/053133

NMR gb&l?rta érgﬁﬁ’dlgﬂ%ﬁi_%ﬁt%ﬁg sﬁmgU%ng’@DQr‘F&% 08y 3B le h’ﬁéﬁet) ‘t étrlplet) ‘dt’

ectronetr em consi ste
(dOUb|Petf|R|ieﬁ Bl faaublaby i dsk (M'W@lﬂbﬁtbum (dquide ldghlﬁs d@@b'@t) 's’ (singlet),
‘bs’ (tggénwngclb%g) Ly erﬂ leggﬂ hylaﬁrtlogg)sl-g%&nggewgﬂh ﬁéntlfﬁ)d after mlxmg the
samplggvithe qir@m@fDi@s step total time flow (pl/mn) A(% B(%
Of 000

j Bs%%@o@%t%rgéhyl réfg?s g)o%lg’lflil:%n &:ggignoezg\qy\gzta%rdl@ﬁent%nd silica gel
(MeFCbSIO%%lﬁW%QeD@OWWbI Meitinaapainishiere 3ecapded QD IPBACH B-545 melting
point éﬂﬁﬁa’f‘atgs %5%‘5&'% r%l%lv-irr{beccﬁl%dﬁnﬁ?%@ﬁs‘?ﬁveﬂ@%&st@reoénd/or oxygen were

inection [ oop, and was connecte ters Atl ant
carrled:%t ®Btes a8 anhydrews biiragen aimapherepReastione sveramonieredy using thin-
layer @ﬁr%rﬁﬁﬁéfsgﬁgﬁ'@ﬁ) 6r\13| TG R B tes glgbrt%g pﬁ&%g}e&%i}l%%el 60 F254)

urm was~ connect
with trel indicatgd eluest. %otswrﬁytseahamtbfy & light 128#1nm) @visel . The
wavel ength was set to 254 nm The W/ neter was

cbiavid Chrematographys Mags) Spepiipmetng (C-MRdc tho hetdy sysfpa consisted
of 2 P%Emebfmwhl&taﬂumbﬁ Thel duawdsngerp abadeitey 19:eadh other by a 50

Scanr an ol ar ositive;. scan
teo mggaEo RGPS ClpaZiP bl (h rellRlips"E oB6% 1
a.mu.; ti ms per scan: 0.500 sec; NEB: 10; CUR 10 IS
step 5@4) timBEM B (k) SQ(%FPB(%QZS and EP: 10. The I|i ght
0 sgatteri ng g(ﬁﬁ ect or cognect ed to the Sciex API
1%0. The i scatt i ng¥detector was a Sedere Sedex
5%.8operatingo@ 50 C and 31tmr N2. The conplete
syst em was trolled by a power mac. 35 16 WO
2%%9/ 1155155&891'/ EP2009/ 0531@ EXAVMPLE 2: CGENERAL
AS_I?ECTSdGZ 20THESES §pi t abl e synt heses of cl Iai med
c ounds a nt er medi at es cont ai ni ng pyrazoline
ngi%gti es fg&fdow r out gé angl ogous to those previously
di scl osed in WD 2008/ 034863, enploying 4,5- 5
_ .nfi hydy o- L I r 4,5-di ro- razol e
= 10 WaleR i OSRGOS LA B
B= 10a%aAC M blite 00025% Eg@ced as descri bed bel ow. Route 1 SK
CS2 NH2 G N SK KOH O=S=0 NH4OH 0=S=0 Al kyl-X C=SlI
=0~ I R S~ Akyl RRR
The auto sampler had a 2 pl injection loop, and was connected to a Waters Atlantis C18 30%4.6

B W DN -

mm column with 3 um particles. The column was thermostated in a Perkin Elmer series 200
column oven at 40° C. The column was connected to a Perkin Elmer series 200 UV meter with a
2.7 pl flowcel. The wavelength was set to 254 nm. The UV meter was connected to a Sciex API
150EX mass spectrometer. The mass spectrometer had the following parameters:

Scanrange:150-900 a.m.u.; polarity: positive; scan mode: profile ; resolution Q1: UNIT ; step
size: 0.10 a.m.u.; time per scan: 0.500 sec; NEB: 10; CUR: 10 IS: 5200; TEM: 325; DF: 30; FP:
225 and EP: 10. The light scattering detector was connected to the Sciex API 150. The light
scattering detector was a Sedere Sedex 55 operating at 50° C and 3 bar N,. The complete

system was controlled by a G3 powermac.
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NJ-Is .Alkyl NRN) RRO0=S=0 NHNN R (V) NJ-Is
ALKyl RNJ-INRMNM NITI NNO0O=S=0 O=SSEOR H R (M)
WOR2(0bN)55110 Route 1 enpl oys PCT/EP2009/053133

EXAMPLE SG@N@Q&UA@E&&HS'@* QYNQP@SE%J' fonami de structures

of general formula (V), which may be prepared from
d -
Sutatp b ARSIl 4, (Rl oo i lne motes
foIIOWarguh?etar;alogouautdethO%ereMwss dibgsed lmnWQ @RAB/I0B#BES3, employing 4.5-
I t j | ,
d|hydr5u1h’-§?3?’rla|§6|& of 4@ lﬁ%}% 3I—t H)?rggolp%u dgﬁg)(jig(@fc@::%g e%ftger commercially

starting wt e pyrazol I ne bul
avallablﬁtoauprﬁpgredm@ﬁsegbeﬁb@j@Mer al formula (VI), to end with
sul fonyl pyrazol i ne carboxam di ne derivatives of
Routegpneral formula (1V). Route 2 S H2NNR -X/ R Al Kyl
Alkyl R RX N RRHNNCRF 0=6=0" NN NN HXR

(IX)~NRNNR nNNRIIHHKNO:gORRN@Q R (I1V) cl
20 Route 2 enploys al kyl -i sot }(eang{ agpedts Or\H,OH o=4=0
sui tabl e salt forns Akllereof af_ gene ormil a &%+ i\
conveniently prepared b/? €aGtion of thiouréa buil di ng

bl ocks with al kyhkjnal i des, s@ch as nethyl iodide,

that can be r ited with razolines in the presefce
of base to o Nyt azol/i 17 WD 2009/ 115515 %
PCT/ EP2009/ O car bodg@ di ne derjvarives of N\N
en raRfor |a( The | tter can B§ reacted with
u

/_Bs hal ifles ¢ ;},X—Br N Y pref eRably ) N ,\h’g
esé‘ of base to ob(gagl’.nosul fonyl pyrazol i neg=d_g &
car boxam di ne derivati vlgs o(VI)gener al formula (h\/) (|§)
Route 3 0 NH2 NH4OH Cl

Route 1 employs N-(bis-alkylsulfanyl-methylene)-sulfonamide structures of general formula (V),
which may be prepared from sulfonamides by reaction with CS, in the presence of KOH,
followed by reaction with an alkyl halide such as methyl iodide. The two S-alkyl functionalities
can subsequently be substituted by amines, preferably starting with the pyrazoline building
blocks to obtain structures of general formula (VI), to end with sulfonylpyrazoline carboxamidine

derivatives of general formula (V).

Route 2

AIkyI-i(/ R

R
_Alkyl
S R X // E
)\ -R I 0=$=0 Sy
0 ﬂg o X
-HX R (IX) j\ R Z N/R
R |

I
HN” °N o=§=o R
R (X) R (V)

Y

Route 2 employs alkyl-isothiourea fragments or suitable salt forms thereof of general formula

(1X), conveniently prepared by reaction of thiourea building blocks with alkyl halides, such as

methyl iodide, that can be reacted with pyrazolines in the presence of base to obtain pyrazoline
17
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Cl~Owve / 0=S=0 0=S=0 or Boc20O, RR DVAP 0O RR R
HNAOR N) N) N) I ~ ,RR R 0=S=0 () N hglogenating HN
W0 20R9M11339 O agent NXRaNNCR NNI I I I PMEE285733133
caronan%Fﬂe%ﬁ’veﬁ BTéerler% forﬁluqel {)%3 Rd blik) eﬁ i r\é)aftge?\ﬁfu s%lfonyl halides
su car bamat es" of genera formula (1),
(X=Brwfl, €h ptﬁwabkerl insthameesenee pf barsr loddbtaily suenyidyarobiie carboxamidine
thyl chl orof ormate or
deruvaﬁ%{%@?ﬂ%ﬁf&n‘ﬁgu carbonate in the 10 presence of base.
Their reaction products with pyrazolines of general
Routefﬂr mula (11) can subsequently be converted into the
| oroi m ne internedi ates of general fornula (111)
usi ng hal ogengting agents suclftas PGQBen POCI 3/DVAP or
2-chloro-1, 35 NyLi m dazob+$Fom chieri-de o(=|§Mb
fol | owed by reac%@n/wc;bzb am nes to obtain
sul fonyl pyrazol ifie cambbxam di ne derivatives of
general fornmula (1V). 15 The sel ection of t
particul ar synfhetic prdcedures depends gn factors R
known to thqege ~gkilled' the art suchygas\ the //_’_)
- conpat i bi I ;L) _of funct! groups Wi tH\he reagénts M

N
use pgssibility to ué‘@'o gthect i ng |gr oupsl
/ 5 /(/_ZB ngH eﬁﬂﬂﬁiag» eaq%\rs )\N/R

N
u t| rmNe structuraloi ures prese to:lsj’:]:d he| fi nal o=§=op'<
corrpou'f’ld bei ng preparey. @0 Phar maceut ical JIIM '
acceptable salts may be obt ai ned usitAg sta
procedures well known in the art, for exanple by
m xi ng a conpound of the present inventi on wth a

RouteSiJerhﬁlbi@suImylcbartﬁamﬁateﬁsﬁ Eal BSTMIURO( Y ARich caf iféh ifdtamd® be prepared

o oL e B T AAB S L ARG Syt .

presefdd lodVhazg. PheRZ Mactich Ipﬂb(ﬁfctﬁéd\lnt&t ©§ramrr\%ssdmfgbﬁ§|‘eze&n&ﬁe (I can
subseaﬁes\rlﬁlgll &%%prhveﬂv\g 'PFOH%IQ fﬁlﬁ@\rlomalpe netpu;rgedcetee )of (qe\r,])ara{ V(3rmula (1) using

halogdnétihg @gémty subh as PCls, POCI/DMAP or 2-chloro-1,3-dimethylimidazolinium chloride

(DMC), followed by reaction with amines to obtain sulfonylpyrazoline carboxamidine derivatives

of general formula (IV).

The selection of the particular synthetic procedures depends on factors known to those
skilled in the art such as the compatibility of functional groups with the reagents used, the
possibility to use protecting groups, catalysts, activating and coupling reagents and the ultimate

structural features present in the final compound being prepared.
Pharmaceutically acceptable salts may be obtained using standard procedures well

known in the art, for example by mixing a compound of the present invention with a suitable

acid, for instance an inorganic acid or an organic acid.
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[/ 1 [ N7~ N7 NON NON NON NON NON NNHHHHH
(viii) (ix) (x) (xi) (xii) (xiii) (xiv) N N ON/ ~N
wORMIp1IIUN UN- \H/ \HH/ HH(x v) (xvi) (xXvPCIEP2009/053133

EXAN@L‘Eé'éYNmEéEs PYRAZOBINE INYERMEDIATES H NON 1/ H
XX) (xxi) (xxri) (xxtii) (xxiv) O F3C CF3 NNO

Thefo'\'é}&\\?lb'rlygﬂ %\).( i 'E'Se'”&xxx e(s)\(/\?i%% r;i%égéuﬁgtdr'\]éysl(d%‘égbe)éi M Wo ) 208/034863.

pyrazol e (ii) 3-Methyl- 4 5-di hydro-1 H-pyrazol e
(ii1) 4\Ethyl-4,5- ydro pyrazol e (|v)
A-\Vet hy|/ /- 5-di ynazol e/@)\/
Ne-Et hyl - - di hidy -1 H- zol e Ny NN

4 Di matkhyl 4, 5- |'d| hydr o- 3H— pyrazofe (vii)
- Di et iyl - 4, 5- di) hydr o- 3Hipyrazol & (viii) (M) (vn
 aza- sp!ro[4 4] non- 2-ene 15 (i x)

t hyl - 3-net hyN\- 4, 5= ihyl H pyr (xi
a, 4, 5-Hex dr o- 2H/i ndazol XII)
4% Et hyF-S met hyN>d7'5- di hy%Hr-l HN ole

“16- Et hyl M- net hyl -4, 5- di hydrb- 1 H pyrazol e (X|Hv)
B, 4, 4- Triwet hyl - 4x5- di hydr @61 H pyiazol e  ( x) (xiv)
5- Phenyl - 4, 5- di hydro 1 H pyrazole (xvi
7—§- Fur an- 2y| dlhydr Hp razole/( Vi i
N\ 22 D|h razEH- > )‘ pyrldl 1) ‘N
H5- -3-yl 4, 5\/ydroHLH- azole 20 (x}
(XV,,’Z (3, 4- D hydrqsgH pyrazol - @iyl ) - pyri di nexixX) (xix)
4- (3, 4- D hydro- 2H pyrazol - 3-yl ) -pyridine (xxi)

5- Thi ophen- 3- yI 4, 5-di hydro-1 H pyrazol/e (xxii)

5- Thi ophen- | -4, 5-di hydgoal H pyr azole__ (xxiii) /i
N ) 8y ropylN L-4, 5Nd| 1 H pyfazol ex(xxi Vs
eny =4, 5 d| hy ro- pyr azoke ) N
Et hyI 5 phe -4 5-di hydr H pyrazol XXy ,
g) Met hyl - 3a, 4Q5 6,7, 7a- hexagy ro-1 (%('"; Bo)
H pyrazol o[ 4, 3-c] pyrjG=pe 25 (xXxvii)
8-Benzy|-2,3,8-triaz iro[4.5]dec-2-ene (xxviii)
4- Benzyl oxymet hyl - hyl - 4, 5- di hydr o- 3H pyrazol e
Xi X) 8- Oxa- 2/ 3- d| aza-’spirof 4. 5] de ene (X CFy
A\ 4,4-Bis-(272,2-tri A uqro-ethyl) - ydro- H- yrazol
N\N 09 115515 PCT/ EP200 /O 31
H N Ng
(xxv) (xxvi) N (xxvii) \\N (xxviii) (xxix) (xxx)
(i) 3-Ethyl-4,5-dihydro-1H-pyrazole (i) 3-Methyl-4,5-dihydro-1H-pyrazole
(iii) 4-Ethyl-4,5-dihydro-1H-pyrazole (iv)  4-Methyl-4,5-dihydro-1H-pyrazole
(v) 5-Ethyl-4,5-dihydro-1H-pyrazole (vi)  4,4-Dimethyl-4,5-dihydro-3H-pyrazole
(vii) 4,4-Diethyl-4,5-dihydro-3H-pyrazole (viii)  2,3-Diaza-spiro[4.4]non-2-ene
(ix) 2,3-Diaza-spiro[4.5]dec-2-ene (x) 4-Ethyl-3-methyl-4,5-dihydro-1H-pyrazole
(xi) 3,3a,4,5,6,7-Hexahydro-2H-indazole (xii)  4-Ethyl-5-methyl-4,5-dihydro-1H-pyrazole
(xiii)  5-Ethyl-4-methyl-4,5-dihydro-1H-pyrazole (xiv)  3,4,4-Trimethyl-4,5-dihydro-1H-pyrazole
(xv) 5-Phenyl-4,5-dihydro-1H-pyrazole (xvi)  5-Furan-2-yl-4,5-dihydro-1H-pyrazole

(xvii)  3-(3,4-Dihydro-2H-pyrazol-3-yl)-pyridine (xviii) 5-Furan-3-yl-4,5-dihydro-1H-pyrazole
(xix)  2-(3,4-Dihydro-2H-pyrazol-3-yl)-pyridine (xx)  4+(3,4-Dihydro-2H-pyrazol-3-yl)-pyridine
(xxi)  5-Thiophen-3-yl-4,5-dihydro-1H-pyrazole (xxii)  5-Thiophen-2-yl-4,5-dihydro-1H-pyrazole
(xxiii)  3-Isopropyl-5-phenyl-4,5-dihydro-1H-pyrazole (xxiv) 4-Methyl-5-phenyl-4,5-dihydro-1H-pyrazole
(xxv)  4-Ethyl-5-phenyl-4,5-dihydro-1H-pyrazole

(xxvi) 5-Methyl-3a,4,5,6,7,7a-hexahydro-1H-pyrazolo[4,3-c]pyridine

(xxvii) 8-Benzyl-2,3,8-triaza-spiro[4.5]dec-2-ene

(xxviii) 4-Benzyloxymethyl-4-methyl-4,5-dihydro-3H-pyrazole

(xxix) 8-Oxa-2,3-diaza-spiro[4.5]dec-2-ene

(xxx)  4,4-Bis-(2,2,2-trifluoro-ethyl)-4,5-dihydro-3H-pyrazole
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EXAMPLE 4: SYNTHESES OF SPECI FI C COVPOUNDS
4- Ami no-N-[ (2, 3-di aza-spi ro[ 4. 4] non- 3-en-2-yl ) -et hyl am
wo poretshy | ene] benzene- sul f onam de ( Conpound BQT/BP2009/053133
ene) - benzenesul f on

EXANIg'-’rh@ué @@tﬂ@sés'@iéwtéiﬁl%ﬁsw_op%ﬁhgﬁz NAGH o500 2)

Mel DMF NH2 NH2 100 g Sul fanil am de was di ssolved in
4-Amigp N2, 3eplipza-gBirol4Ingn-3e 589 fhelominevrathylenelbenzerecH
sulfomldad@emp@w%% se and stirring was continued for 10

mn. at roomtenperature. To the 10 white suspensi on,

4-Amid O E R ROFrl Al idiE K% AU ngpRY Se and the
t enper ature.

The m xture was treated twice nore w tdr subsequent
addition of 18.1 nL 50% aqueous thkUgng,g 6 m
carbon disulfide, Nith a 10 nin. sti¥Tihg interval in
bet ween t he tV\oOeyBeIOes. 1ML, Na0f | na®+§~&tirring the

m xture for 30 mthe 2p¥dnge/ r ed uti on was

cooled with an i bat h, amd 72. 3 odonet hane was

added dropw se atvguch a rate that 15 tenperature

of the m xture wag kept bel ow 25C. _anount of 25 nL

DMF was added to keep the mixture stirrable, and
100 gsSulfanilargideagasc dissolvedeth 876 nll DMANE3LZ it off & 508©bomepus solution of

of , wat er addedtoth ur.e and the
NaOqu%Spgéi% sHORKE® gt PO e eRtinugd ‘3’1 i@é‘}'?n Ao Spgeygiure. To the
white Btemipemam uro2 m'I]‘uartpme@sMﬂd&aWas M&edfdrbp\&usedmdﬂﬁe @ixtlire was stirred for
fers and t.han

30 mnp e%rry%maerlnpg Siire. ohrﬁ rgmilwa Waéset{ ae{t 0(5 chegm%e Wsitg Ssequent addition of
18.1 rdt yﬁOBﬁga@mecﬁl@CNaChH\emdL@)G rﬁ_4x:9rbgn (di28de2 vitbfa &0 whint stirring interval in

betwet(ag theztl\%o cyg,géeA%%{(}m?_thﬂ}E%e Lﬁ fo?;'%gﬂﬁwzthe?o};r%hgér‘eé%olution was
coole@Wjth an ice bath, and 72.3 mL iodomethane was added dropwise at such a rate that the
di Bz rfab 4. 41 non- 3- 2-yl
tempe(p b Tedics RBERSBIEL L Sh ARuE G2 DR Yoo to keer
the mi@teBs-Btirhibié, Idhd StipingiveisrnbmBdafon ¢ Bikéle atill dddlinHIFHB02BL bhwater was
vi a

nmL
added 1§ Fnfm 8 ok, Rlsnp RiRT) o, ctiype s ghanisally overight at room
tempesathrfeoﬁ'alm plecipitate &0 fikerdd Dffdamt aasped ofith. Wdteoand -eitk ethanol. The

residu T %i@%‘%g‘ g?}ﬁrgﬁ%rgéa?ﬁg%léglvgeaﬁer deylng gt é/epC in vacuo, 64.9 g (40%)

of a Whlte solid. 'H NMR (400 MHz, DMSO-ds) § 3.38 (s, 6H), 6.15 (s, 2H), 6.66 (d, J=8.73 Hz,
2H), 7.56 (d, J=8.73 Hz, 2H).

4-Amino-N-[(2,3-diaza-spiro[4.4]non-3-en-2-vI}-methylsulfanyl-methvlene]-benzenesulfonamide

S/
N ’
NZ s Ny

0=S=0 N
- |
pyridine 0=S=0
microwave
NH

NH,

In a 25 mL microwave vial, 2.00 g 4-amino-N-(bis-methylsulfanyl-methylene)benzene-
sulfonamide and 1.00 g 2,3-diaza-spiro[4.4]non-2-ene were dissolved in 15 mL pyridine. The
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vial was capped and heated for 2 h. at 180C in the

m crowave. The m xtures resulting from8 of these
waeemguamsial experi nents were conbi ned and conceeit/ER10e€053133

under reduced pressure. The residue was sub%ected to

vial wag capped @pgﬁﬁgtggrf%r%gy E{tlfbéR/YCE!Q tge microwgyg- il'd;r)a nixiyres resulting from 8 of
these @eqtial &xperiafentsh@ereptunebifiddaaind eoscep@ddunder edudddpressure. The

residu%{waas %J%g'glfe\’gt lﬁ'@}g t:r%r:cl)lr_rlrg grar&r@%@i@% ﬁ%[g: 13%(620)%' %sélé})gr%tion of the
pure fE1c6Gny gave2d0 96(29%) Efa yellddy solid. 7 NMR (260 MHe, GRCl;)N NBB-1.92 (m,
8H), 2'&3’ ] (s @‘n %‘?gﬁ% (%! %@}g.’b‘s?s:,%ﬁ, B, GRS P ol N2 N (028,

4 am no-N-[ (2, 3-di aza-spiro[ 4. 4] non- 3-en-2-yl)-nmethyl s
ul f anyl - met hyl ene benzenesul f onam d 30 nL MeCH
was added 7.86 niL a 70% aqueous sol_u n of 10

et hyl am ne. TheN/rri ture was stirred f®or \1 h. at room
tenperature and aporated to dryness N he resi due was
di ssolved in a m)l nal angypt of DCI\/I }J}rturat ed
with MIBE. The Npré&ci pltat—e—was filtdredoft and dried
i n vacuo, andos&b8equent | )V' %cryst &3S2ed from n-butyl
acetate to givexX. 40 g (679 of

4-am no- N- [ (2, aza-spiro[ 4. 4] non n-2-yl)-ethylam
i no- met hyl enePMNbenzenesul fonam de asFan of f-white

m crocrystallinggmaterial after dryifg in vacuo 15 at
80C, mp. 141- 143C. 1H NVR (400 MHz, CDC13) 6 1.14 (t,

To a séfufior éf 4105 %mrn% ’5521&-@925( g‘ﬁbrro[@?hon-% é’rﬁ?-?i)-ﬁ’r?etlgy]%uIf%hl}hmethylene]

-benzg]_q)sulf(%raﬁgde én 31) rqu_ gogllwa§ deg 7 8@ of-p ?@%(aqueous solution of
ethyladfe. TheHnixtutélwas stirred for 1 h. at room temperature and evaporated to dryness.

o 5 h
The e i, sdyeh i e Biiel ghipuit 8 dichh E it intiekicd WihlPree. The
precip{t@enywas fidlertd)of B afd ulvied -4 -vaicte,carsk autzaegsentfyorearyistidizelfrom n-butyl

acetat%leo gIQSeﬁzgl SS’? g”'éﬂil-aungrbgﬂ}[ % |5tdr: a%!(%) %Jﬁ X en-2 -yl)-ethylamino-

methy@ﬁ‘ﬁbb?@@”%ﬂ”@ﬂafﬁ@eaﬁﬁe@@ﬁfftWh'tleefn@E?@%Iﬁ”lr\‘? ma‘erlalnaf?/eééirymg in vacuo
at 80°at. wvaaradgaﬁ 'Er IR @60 ‘MH'ZO aBcIof s &13QR0RMRIHAMH), 1.47-1.89 (m,

o), LT U6 B B ST s S 5 B8 B, .0

(br. slﬁﬂmér7at(dr&8.7\l&ﬂlﬂar2|-lo/as added and the m xture was
extract ed vvith DCM The conbi ned organic | ayers were

009/ 115515
4-Amigery 33*0% ere@* WBZ% a?%\?éf SHBY G ReRethyepel A Nyoms
be"zeé‘ef %arB JEPPY lid. 'H NVR (400 MHz, DVSO d6) 6
789(d J=9.33 Hz, 1 H), 7.92 (dd,
3-Flu de) 8. 14-8.21 (m 1 H).
4- Am no 3 fI uoro ber}lzenesul f onam de r\!El2
o= S (e}

NH,OH
CH.CN
F
NO,

To a solution of 5.00 g 3-fluoro-4-nitrobenzenesulfonyl chloride in 20 mL acetonitrile cooled in

an ice bath was added dropwise 4.40 mL of a 30% ammonium hydroxide solution. After removal
of the ice bath, stirring was continued for 30 min. at room temperature. Water was added and
the mixture was extracted with DCM. The combined organic layers were dried over MgSO, and
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NH2 NH2 0=S=0 0=S=0 H2, Pd/C MeOH | \ F F N2 NH2
To a solution of 1.00 g
W@2G0baeises 4- ni t r o- benzenesul fonamde in 10 L mm&lmaﬂosslss
added 10 nol % of pal Iadl}Jm on carbon. The m xture
@

eVapoFRje ByenaeorBye é‘cﬁﬁrg A91%50%A yelloupsalifledd FIMR (100 '\zﬂUZ’S%MSO de) &
7.51 (9SIH), ABY ed, JDI3BrH, iein, 092(ddHy£10023, acgcientitpt . o821 (m, I\/I1? H).

vacuo yi el ded 630 ng (74% of a dark-brown oil. "H N
(400 MHz, DI\/BOd6) 6.83 (t, J=8.43 Hz, 1H), 7.42
4-Am|nw3-flu®@bg§enw8;w—s d€1H), 7.47 (dd, J=10. 99, 1.96

Hz, 1 H [NH2's invisible].

4- Am no- N- ( bi s-ne nylsulfanyl net hyl enta) 3-fl uoro-benz
enesul fonam de 15 *=s- NH2 N/ _S 0= §E) 1) CS2, NaOH
0=S=0 2) Mel DEF}™R F N2 MR 1.157G"
4- Am no- 3-fl uoro zenesuj—f—enam de @ di ssol ved in

50 mL DWVF, 0. 33 f a 50%%°"aqueous ution of NaOH
was added dropw s& arfd stirring was cgnhtifued for 30
mn. at room 20 Nepperature. To the mHxture, 0.16 niL
carbon disul fide was added dropw se and the m xture
was stirred for 1 h. at roomtenperature. The m xture
To a %‘@ﬁtldr\r 84 80 § BLRLrdBnRroMdrZeAEHUNBARIRIAE in AddLi MBOAf was added 10
nL. 50% agqueous NaCOH and 0.08 niL carbon disul fide
mo'%\??/f Pﬂ'aa'ugoomrp@fbogﬁhermwre Wag dydrapenaed K wlaminyige at 9«'5'2 pressure of

50 psﬁﬂ\ﬂéleﬁﬁtratﬂnt(ﬁfer f—l'yﬂ'@'do)ﬁcéﬁtfd‘hbh r‘rgvédnu@ X’@Idéouﬁﬁ) fn@r(ﬁi-%')‘ of a dark-brown
l e sol utiaon t hane was ad

ed
ol. W358 e BUSCLmG G886 o AAUEH Wr 7 §2HOdAgHELRS: 1-96 Hz, 1H)
7.47 (&@OJ-Hé?@gth%?é N8 inVisiBlg). | ce bath, 100 i of water
was slowy added to the m xture and t he suspensi on
was stirred nechanically overnight at room
4-Amih & RR@F A Gisufd - Re8fy|dhb |- 8liB o ASerzbh d RiEfhAbE and
dried to give U.60 g (3599 of a brown solfrd. 'H NMR
(400 MHz, CDC13) 6255 (s, 6H), 4.20 (br. s., 2H,
6.80 (t, J=8.58 Hz, 1 H), 7.56-7.64 (ng/z H. 22 W
2009/ 115515 PCT/ EP2009/ 053133
4- Ami no-N-[ (2, 3- d%@za spi ro[ 4. 41 non- &,%*ﬂs/z yl)-nmethyls
ul fanyl - net hyl eselo 3-f| WUOAENZ sy fonami de s N
N S \N 2) Mel

DMF

NH, NH,

1.15 g 4-Amino-3-fluoro-benzenesulfonamide was dissolved in 50 mL DMF, 0.33 mL of a 50%
aqueous solution of NaOH was added dropwise and stirring was continued for 30 min. at room
temperature. To the mixture, 0.16 mL carbon disulfide was added dropwise and the mixture was
stirred for 1 h. at room temperature. The mixture was treated twice more with subsequent
addition of 0.16 mL 50% aqueous NaOH and 0.08 mL carbon disulfide, with a 30 min. stirring
interval in between the two cycles. After finally stirring the mixture for 1 h., to the purple solution
0.72 mL iodomethane was added dropwise and stirring was continued for 1 h. After cooling the
mixture in an ice bath, 100 mL of water was slowly added to the mixture and the suspension
was stirred mechanically overnight at room temperature. The precipitate was filtered off and
dried to give 0.60 g (35%) of a brown solid. 'H NMR (400 MHz, CDCls) § 2.55 (s, 6H), 4.20 (br.
s., 2H), 6.80 (t, J=8.58 Hz, 1H), 7.56-7.64 (m, 2 H).
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I NO=S=0 NNS Pyridine o0=S=o MNF I NH2 F NH2 In
a 10 nL mcrowave vial, 530 ny
Waztmmnﬂsis\l- (bi s-net hyI sul f anyl - net hyl ene) - 3- f | BOT/BP2089/053133

benzene$ulf@namldeand a dr op of ionic liquid

(1 but yl - 3-met hyl i m dazol i um hexaf | uor ophgsphat e) was

added. The vial was capped and heated f h. at 180C
in the mcrowave. fhe m xt ur S co rated under
reduced pressure gh\d/drl ed acuo, the crude
product (840 ny) IWa§ useq iy the subsegquent step. 1H
NVR (400 MHz, ©BE38) 6 1.60N2.03 (m s72.24 (s,

3H), 3.07 10(s H), 4.90nfde.s., gJ:Lo? 00 (s, 1 H,

7.28-7.33 (m 7.65- 773 (m 1 H 8 62 (d,
J=3.91 Hz, 1 NF N, NN NJ-1s N, -"N----
0=S=0 MeCH O=S=O4f} F F NH2 NH2 To Lution of 840

g . . N
4-am no-N-[ (2, 3-di aza- sp|r0[4 4] non- Men- 2- yl)-nmethyls

i apy! " £ fuoro.

In a ?100‘; 3ﬁ‘l_e) mfcﬁ&NeW% v, %—P 513%2 oWQﬁ@ﬂ%ﬁ%sfuﬂwwene) -3-fluoro

benzeaqs}éf@t)@mgiél and &Q%fm@t%%d@ﬁﬁ@ro[ﬂ‘ﬂén% %e0¢ ewgigs dissolved in 5 mL
e r

o 13 45 1 S STVt 848 g o)

addedc Jhbuweéwa@r@ane(t apgpeatedfer 2 hdei &&0° @v'érthe NMiGo¥a¢hd he mixture was

conceﬁff@t@ rAG&Cek Qcdlf MQE&? EA!;'%HE)@% %k%ov‘@ﬁ'd f?ﬂérdrudeegroG%fct 3g840 mg) was

chromat ography to give
used |o\;ree sgbseegrd jstept 'H NMR (400 MHz, CDCI3) § 1.60-2.03 (m, 8H), 2.24 (s, 3H), 3.07

o 2800 IR o 8 s n Ay Bo P s o
1H). brown of | . 1H NWR (400 Mz, CDC13) 6 1.16 (t, J=7.2

Hz, 3H), 1.57-1.87 (m 7H), 3.43-3.53 (m 2H), 3. 82

(s, 2H) 402407(m2H) 677(tJ84Hz

6.80 (s, 1 : (m 2H) [NH2 i S|ble] 23
WO 2009/ 115515 P 2009/ 053133
N- [ Et hyl am no- ( 3~ phenyl - 4, 5- di hydr o- -1-yl)-neth

yl ene] - 4- hydr oxyhenzene- sul f onami de C& n‘pound 25)
N-(Bi s- et hyl sulf ny,I met rty,\]Hene) 4- met oxy\benzenesulf

onami de ~s- NI—[2 _S 0=s= CS2,N"NaltH ©=S=o0
0=$=0 o=s= o
F F
NH, NH,

To a solution of 840 mg 4-amino-N-[(2,3-diaza-spiro[4.4]non-3-en-2-yl)-methylsulfanyl-
methylene]-3-fluoro-benzenesulfonamide (crude) in 25 mL MeOH was added 3.43 mL of a 70%
agueous solution of ethylamine. The mixture was stirred for 1 h. at room temperature, water was
added, and the mixture was extracted with DCM. The combined organic layers were dried over
MgSO, and evaporated to dryness. The residue was purified by flash chromatography (EA/PA
3:1) to give 260 mg (33% over 2 steps) of 4-amino-N-[(2,3-diaza-spiro[4.4]non-3-en-2-yl)-
ethylamino-methylene]-3-fluoro-benzenesulfonamide as a brown oil. '"H NMR (400 MHz, CDCl,)
6 1.16 (t, J=7.2 Hz, 3H), 1.57-1.87 (m, 7H), 3.43-3.53 (m, 2H), 3.82 (s, 2H), 4.02-4.07 (m, 2H),
6.77 (t, J=8.4 Hz, 1H), 6.80 (s, 1H), 7.50-7.58 (m, 2H) [NH; invisible].
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2) Mel DWW 5 10.00 g 4- Met hoxybenzenesul f onam de was
di ssolved in 90 nL DVF and 5.16 nL carbon disulfide
wowr®atkiesl. The nmi xture was cooled in an ice bEtTEP2009/053133

N-[Et %&1%@& -PHe - Q%uﬁ?d@(ﬁyﬂakﬂﬂ ggrméhﬁlgnﬁh By dPox3Béhzene-

sulfo

RBYSors A Z3. Of k-red m xtdre was

stirred for 30 mn., 7.65 nL of iodomethane was added
BTN EG r3hibEe M xture was
. Subsequently,
33 nL of water vvas slowy added to thegtfixture and

t he suspension was stirred overni ght a/d\r om
tenmperature. The precipitate was fil tNe/r of f, washed
3 times with wlter%and dmiasdNeoH va@ss=0The product was

purified by flachrorra)twgraghy (DM - DCM MeCOH

95:5) to give 8 g (44% o an ang ous oily white
material. 1H NVRY(400 MHz, CDC13) 6253 (s, 6H), 3.88

(s, 3H) 6.97 (9,0J=5.12 Hz, 2H), 7.9 15 (g, J=5.02

Hz, 2H). d

10. OOAg Wﬂﬂ&ﬂ&ﬁ&b@nﬁé@%b%r@%é@%ﬂs diSsdhranil 9dt nfi- @I\JIFS’%F]@ PYé @l carbon

-1-yl )-net hyl enel benzene- sul fonam de S N S/
dlsuIﬂQeNyva§ gddeqy Npe\mixtgre quasp gpojed injan jcedbath, ﬁquqgil %d@@WISG addition of

6.47 nWQﬁ@r50Wa@\Ié&§ RBRfi6h oPNZBHY The dark-red mixture was stirred for 30 min., 7.65
Bi s- met hyl sul f anyl - et hyl eneé] 4- met hoxy- benzenesul f

mL of&pé)me(%anem adagd d@opgm%épmc_epa WP?}W’?Q}’E’? a}qdﬁw APeyne was stirred

for 1 N\Ez!terogr'nstémpkél%%rbnsa&e@hew BAimE o Mdtdr &fdsUierly SHded Ft‘él the mixture
ys. .The m xture was cool ed down and concentrate

and t%mpemmwaa shyeds QYRraightigld OO'F‘égmaﬁré‘t%sTrieaRr@ﬁ'plﬁﬁe|"Y?‘S filtered off,

washddA RANheRX WitAC WerWiahf 5%08%6%@0 ré@lcut W . pulified by flash
organi c layer was drijied over evaporated to
chromatoprrRy, (Dt REN VST 85340 sk 9.088 (3§74 PSR 2grphots oy white

mater%h”HWRQﬁ@(PMHZ( 28915 52X %@H)%w #Ma@gm | 25, @sz 2H), 7.93

I_loure fractions gave 2. of a yellow oil
@, J‘&Q% ZREHp. 71 (DCM MeCH 95: 5) . LC—I\/S Rt 1.85 nin (I\/H+
390). 24 WO 2009/115515 PCT/ EP2009/ 053133
N- [ Et hyl ami no- ( 5- phenyl 4, 5-di hydro pyrazol -1-yl)-neth
4-Methoxy-{ methiisulfemyly (Saehenskd 81ditvdroapyraeoi-W)-methylene lbe szaqee
Su|fonglmhge 0=S5=0 O:S—O MeOH To a sol ut| on of 2.30 g
hoxy- N-[ et hyl sul f anyl - (5- phenyl - 4, 5-di hydro pyr a
zol -1-yl)- net yt ene] - benzenesul f onani/de, i n m. MeCOH

was added 3. 80){& of ay % aqueous N\
N/ S
0=8=0 N/ s”

OSO

Pyridine

0

Under N, atmosphere, 3.26 g N-(Bis-methylsulfanyl-methylene)-4-methoxy-benzenesulfonamide
and 4.34 g 5-phenyl-4,5-dihydro-1H-pyrazole were dissolved in 25 mL pyridine and refluxed
during 3 days. The mixture was cooled down and concentrated under reduced pressure. The
residue was taken up in EA and extracted with 5% aqueous NaHCOj; solution. The organic layer
was dried over MgSO, and evaporated to dryness, and the residue was purified by flash
chromatography (DCM — DCM/MeOH 95:5). Evaporation of the pure fractions gave 2.30 g
(40%) of a yellow oil. TLC: R¢0.71 (DCM/MeOH 95:5). LC-MS: R 1.85 min (MH+ 390).
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5 solution of ethylam ne. The m xture was stirred
overni ght at roomtenperature and evaporated to
W@Irqun/amw The resi due vvas taken up in EA and erCT/ER10e€1053133
()

angé’lﬁ‘é 6&%86

the resi due wag urlfled by preparaf/i We H LCto gl ve

sulfonamide

1.20 g (62% of\a n & anor phous sdiN |N MR (400
I\/HzCDC13)61)\4 J72Hz 3H), 779 (m 1
H, 3.28-3.42 ffsT H), 3.4843. 67(m nﬁf\lo 3.80 (s,

3H), 5.51 (doss==11. 9 7.1 HE 1 H=$=6 60 (d, J=9.0
Hz, 2H), 6.94-K.98 (m 1 H"7.02-7.09 (m 2H), 7.18

(d, J=9.0 Hz, , 7.20-7.25 (m 3 guani di ne NH

i nvi si bl e]. ~N1j) NNNN BBr3 1| H O=S=0
O=S=0 CH2Cl 2 Under N2 at rmspher% to a solution of
1 05 ¢ -

N-[ et hyl am no- (5- phen \é 5-di hédro éséazol
To apspiyipanel 243%9 hgsyet @WZ@A’@§U‘W phqpyb@Srﬁ_hyg@vpyrazol T-yl)-
methylbhePBerndenedul@ndmMesipl BO idID MEOROKEHN adted [B.8ovinsle olf rla @@M aqueous

. Wa dded. T m.xt ure S i rred .overnight at
sotuticf A0S Hing " e i Vo Sheett TSy Hoh oo St £ RBY evaorated
to drysess. She ressdlief was taken lnprin B0 andnextrasted Mith S’xblaqdeowsaNeHCOs solution.

The o&\%dnﬁcera?%mggfdr%ﬂdokpq\/l éd)t GARY %rlgﬁ% afyt troa%g%fwahg the residue was

ani c r vvas over

purifieg\ypreagretive b él@ytﬁ&\éﬁ 12060 (628 nfea whide pmoratioss seyd- 'H NMR (400
MHz, f:b@$ s (gﬁyﬂgi fRhyHY Stewrawrs emat BHizers-3.49 (RCMHy, 3.48-3.67 (m, 2H),

380 @%t?ﬁe b i (5 A 750 ALl SaP 0L S B9 BT 702700

(m, 2HOf 7.1a1d SHOi0idz,iaM) VARG . 250(ngi3we [uaBidlirg N3 48dsitoé].
N-[ et hyl am no- ( 5- phenyl - 4, 5-
di hydr o- pyrazol - 1-yl ) - net hyl ene] - 4- hydr oxy- benzenesul f
onani de as a grley\crystalline materi I .
158-160C. 1H NMR-(Z , DI\/SOd6) , J=7.2
Hz, 3H), 2.69-2.81 1H), 3.36-3 ;Q\S
349359(mr2ﬂ)N540553nar3(m1 7 B.55 (d, 'J=8.7
Hz, 2H), 7.00=%%R J=8.4 25 HZ, 2I-4)S'P04712(m
3H), 7.22-7.29(m 3H), 9.7X (s, 1 _H_[guanidine NH
i nvi si bl e]. 2009/ 115515 PCT/ 09/ 053133
N-[ (2, 3-D aza>gpi r o[ 4. 4] non- 3- en- 2- W) - et hyl am no-net h
yl ene] - 4- hydr gxynet hyl - benzenes ul fggnam de (Conpound
40) 4 Sul f anoyl - benzoic acid methyl ester 5 NH2 NH2

0=5=0 0 To X1 ur
Under G MpgaET. g7 PSR o Sl oA e 1 g S S Byrazort-y1-
methytemehéimudth vy o endermaesuBor@mide in 25 mL DCM, 12.91 mL of a 1M solution of boron
tribromide in DCM was added. The mixture was stirred overnight at room temperature under N,

atmosphere, quenched with water, and stirred for another 30 minutes. The solids were filtered
off and the filtrate was extracted with water. The organic layer was dried over MgSO, and
evaporated to dryness. The residue was purified by flash chromatography (stepwise gradient
DCM — DCM/MeOH 95:5). The pure fractions were concentrated and triturated with Et,O. The
solids were filtered off and dried in vacuo to give 0.34 g (34%) of N-[ethylamino-(5-phenyl-4,5-
dihydro-pyrazol-1-yl)-methylene]-4-hydroxy-benzenesulfonamide as a grey crystalline material,
m.p. 158-160°C. 'H NMR (400 MHz, DMSO-dg) & 1.07 (t, J=7.2 Hz, 3H), 2.69-2.81 (m, 1H),
3.36-3.47 (m, 1H), 3.49-3.59 (m, 2H), 5.40-5.51 (m, 1H), 6.55 (d, J=8.7 Hz, 2H), 7.00 (d, J=8.4
Hz, 2H), 7.04-7.12 (m, 3H), 7.22-7.29 (m, 3H), 9.71 (s, 1H) [guanidine NH invisible].
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30

sul furic acid. The m xture was refl uxed overni ght and
cooled to roomtenperature. The m xture was
werapotraied to dryness and the residue vvas tril’(ur/EPmd9/053133

N-[(2, 3D fka= Afba Aiffor!-8k ﬁa‘dyumwum n'anh fehe drbkﬁhgg%}a

benze%&ulfma‘rhﬂé( an ofb P and dfl gr am
white soll C1H NMR (400 I\/Hz CDC13) 6 3.90 (s,

3H) 7.59 (s, ,797(d J=5.84 Hz, 2H), 8.15 (d,
4- Sulfamevlsmanzplc aguehme vi-esitedr oxymet hyl - benzenesul f onani de
NH2 NH2 0O=S=0 O=S=0" LiBH4 THF/MeOH | / 15 0 0 OH To
a solution of 5.23"g 4-sul famoyl - benzoi §™aci d net hyl
ester in 100 mMO=FAP and 1.44 nL MeOHO=SG°77 g lithium

bor ohydri de was erxa period of 10
m nutes. The m} @ X over ni ght,
cooled to room t&ifperature, and pouredyonto ice
containig 100 nmk 1 N HCl. The m xturedwas extracted
with Et OAc, and®th8"organic | ayer was dr?ed over MgSO4

To a raiRtuad df Gmrﬁ@m-tceaio&yibemz@aesm%dumm ipres snlr methhihe was added 6.84 mL

sulfurlc%r%fgd Hlﬁogr auﬁe%%%{e%ﬂ $ %ﬁﬁ g”@%rﬁfcc{olcl)eaos% reom tsgperature The mixture
was eyamyatedfto ginoggs tand 1he NdRIUE4AGEs itbratedDMBOEHO) The 4or5wd precipitation

was ﬂ(t&red%fﬁw%%hé'ézwut# B ard dRed to g.\}g% ﬁ%ra'ﬁ'?— (921/ Hf.q \X/hﬁésond 'H NMR

(400 ’\&H% tcé?@'s)si}i 99 (%ﬁg'#énw (Ss?|("é1r7y970(>@yrfe'§ B Hy. %Ié §é§é§dﬁ5&f‘ Hz, 2H).
amde NH2 NH2 O=S=0 O=S=0 TBDPSCI Imi dazole _ I \

4-Hyd¥@m%¥%§%§e%@foﬁamdétwe of 750 ng

- hydr oxXyne y enzenesul fonam de in 50 nL DMF were
added 1.55 tepm but yl chl or odi phenylgi | ane and 539
ng i m dazol e. Tgesna)xture was sti rredoﬂgv_gm ght at 30
roomtenperature, [diluted with Et OAc and extracted
with water. The gani ¢ phads#l.was dri @
2009/ 115515 PCT/\ER2009/ 053#Bdeaver MySO4 and
concentrated undef reduced pressure. The crude product
vvas purifi ed byo7awg-omated fl ash chroma graphy (DCM

ive 0.5 gram of pure product and 0.
Toa %‘?M'@'P PhP- 2f9r‘bﬁﬁ”@é‘?ﬂ%ﬁ??@t‘éﬁf"b?‘&%&%t?rr'aépp GHSTHEH”NI\/F%"' mL MeOH,
0.77 d #BQINVbBrohGENdE3Wad addé pbsion-Iide overldl pésed o) midutéd The mixture

was h%itgd égq'qj&&ogébngg%}céc)E)?e’fjt§£§%%¥erﬁéﬁrgmr%6a;pdwﬁ(%9 orgtgggeég)ntainig 100
mL 1NHACI. ZHp mixture was extracted with EtOAc, and the organic layer was dried over MgSO,

and ({3‘ &git hhé{éé%ofu@?é( | 'rgg‘stupé” ? )resATqué %ats BHrlifbéld gy pJqu%'mated flash
enzenesu onam

Chromatography (EtO c/Hexane 1:1) to give 0.75 gram (17%) of product. "H NMR (400 MHz,

DMSO-ds) 6 4.57 (d, J=5.81 Hz, 1H), 5.38 (t, J=5.81 Hz, 1H), 7.48 (d, J=8.34 Hz, 2H), 7.78 (d,

J=8.34 Hz, 2H).

4-(tert-Butyl-diphenyl-silanvloxymethyl)}-benzenesulfonamide

NH, NH,
| |
0=8=0 0=8=0
TBDPSCI
Imidazole
—_—
DMF
OH OTBDPS

To a mixture of 750 mg 4-hydroxymethyl-benzenesulfonamide in 50 mL DMF were added 1.55
mL fert-butylchlorodiphenylsilane and 539 mg imidazole. The mixture was stirred overnight at
room temperature, diluted with EtOAc and extracted with water. The organic phase was dried
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NH 1) CS21 NaOH NJ-Is 1 2 2) Mel | 0=S=0 0=5=0 DWF 10
OrBDPS OIBDPS To a m xture of 500 ny
Wdzt(ot)/alisﬂaut yI di phenyl - si | anyl oxynet hyl ) - benzeeieEP10DDO53133
anige in DMF was added 0.11 ni_ carbon
over Mps Haineeconﬁ%tratt% URfistt (ECRMh 8Tes8YIe d NECTYBRoPradigkivas purified by

automaitdadr flashgchroMatiography S@OMOtee give d\a@rhmlaﬁ e gtlodlicOPWH SEBE6 gram of

red; f yr
mater [ forh Ao B ated pBRmataclo o R PRI gl 8L (5. 30, 11165
6H), datrdésd 28,02 o 28Nd7 857r4 7 (ny Gait), 159r(do-rlﬁ&©81blerafﬁ),|r7eﬁ4v\é§4 (m, 4H),
7.90 (&OﬁISId’éq_ﬁﬂ ohgr 30 mnutes. After addition of 10 miL of
xture was stirred overnight at room
tenperature The preC| pltatl on was filtered off,

[lEne : =di} é%a@-isanﬁo_ygA’#ﬁ@@?stgo%zenesulfonamide
6H) 488(s 2H) 740750(m 6H) ,

9H), 2.57 (s,
7.59 (d, J=8.34 Hz, 2H), 7.63-7.68 (m H) 7.90 (d,
J=8.34 Hz, 2H). Y 1) CS,, NaOH
4- (tert-ButyI

. N7, s
dilphenyl - sa)ll\a:n | oxymet hyl N-[(2 3-di aza
~en- 2- yl) - methyl sul Pa

SN NSN~~NN/
STo 15 nL
pyridi ne, 400

N- ( bi s- net hyl suI 8{% et hyl ene) - 4- (t exd-pud yl - di pheny
| - 25 silanyl oxyne yf - benzenesul f onam ge and 111 ngy
To a mixgureich 2R0INY ert hqtmlﬂp@wh@aMoéymhﬁﬁbenZBhesuﬁon@mtd@ in 50 mL

DMF \)O@SSa@(?@)t @QH fr’rﬂ_r cdr¥bn Bisgmﬁé éﬂd tﬂg%l%&f\ﬁ§§ co&@@&?chatu%@er stirring,
under reduced ﬁressure dried in vacuo to provid

0.14 n7[e§0%gaqyfeob§ DHakEt w iedq{@ (ﬂgpp\glsgfnﬁtm mMp%w%gtlr[péjefar one hour at
room ké’in;td?@tureﬂ@df@e@&@ﬁ& 103.96 IrbL RédFZ4HONES 3H38d dropwise and stirring at
room %%%%Eziqld%n\&%%tcg THeal?cir 0( lljnrugqf%l t?} %@dlthp @NM(? mq_ (g'liya er, the mixture
was stlrréiﬂo(esnlglzu—gt rodrn@dmlés“atufte Hhe pre@pitationr Wasrilterdd) off, washed with water
and di it% g?vqu rodut. HNMR 400 Mz, )I/\/IIQO 1 £0§ 1,08 (m, 9H), 2.57
(s. 6H).shBP éf42HD] aw 3 %nﬁm;zﬁv}t)? 29 k158 3doHZ.52H), 7 657,85 (- 4F), 7.90 (3,

J—834TP|§hQ'|J-|y3ne| benzenesul f onam de N, NN, NN NJ-Is EtNH2
N HO=S=0 O=S=O MOH OrBDPS OTBDPS

sul f onam de ~ NO
Pyridi ne OTIBDPS

nmet hyl enel - ben

S 0=5=0 - 0=5¢ «

4-(tert-Butyl-diphenyl-silanyloxymethyl}N-[(2,3-diaza-spiro[4.4]non-3-en-2-y|)-methylsulfanyl-
methylene]-benzenesulfonamide

Pyridine

OTBDPS OTBDPS

To 15 mL pyridine, 400 mg N-(bis-methylsulfanyl-methylene)-4-(tert-butyl-diphenyl-
silanyloxymethyl)-benzenesulfonamide and 111 mg 2,3-diaza-spiro[4.4]non-2-ene were added.
The mixture was heated for two nights at 90°C degrees, concentrated under reduced pressure
and dried in vacuo to provide 700 mg of product (LC-MS R; 3.91 min) which was used in the
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To a solution of 700 ny
4-(tert-butyl -di phenyl -silanyl oxynet hyl)-N-[(2, 3-di aza

WO s@onof54s 4] non- 3- PCT/EP2009/053133
en- 2- }/1 - et hyl sul fanyl - met h en'e(]ﬂbenzenesul fona
subsepierd 6tep witouhBvEicaliens A AW (4003MHgy CDGH) & Prmob My é&i@ 9H), 1.63-

1.94 (SOBMY, 1482 (©f 21e), Myas] 1), 7.5B€7. M fot,WiHD, MWBS-706 (hf, @¢H)f or
one hour at room 10 tenperature and concentrated under
reduced pressure The resrdue was purrfred by

4-(tert=RButydinheqyl-sila ety 162, 3-digza-s pirols

methvléhe%é’r&eﬁ@éhlf@iﬁarﬂfdepfOdUCt "H NMR (400 MHz, CDC13) 6
ppm 1.10 (s, OH), 1.15 (t, J=7.21 Hz, 3H), 1.66-1.75

(m 8H), 3.48 (dd¢3=7.21, 5.38 Hz, 2 .85 (s,
2H), 4.80-4.81 (m\ 2H), 6.80 (s, 1 H), 5-7.47 (m
6H), 7.65-7.70 {'m\ 4H), 7.65-7.70 (rn{ 2H), 7.88-7.91

(m 2H). 15 NN NN'N/ N--' NJk N NHTBAF | H
0=S=0 - 0O=S=0 TJJE _OTBDPS OH 694 ny )\
4-(tert-Butyl - d phényl srléwylioxyrret |O)HN-[(2 3-di aza
-spiro[ 4. 4] no=8=-%n- 2-yl ) - REHYT -

w taken up in 40
of

am no- et hyl eneksbenzenesul f onam de
mL THF, and 1. nmL of a1 M soluti

um fluori de was addeddropw se. The
red at 20 roontenperature for 4

t et rabut yl amo
hours. The mixtur& &dS diluted with Et OREPERd extract ed

m xture was sti
To a S0l 51 20 MR Ry Rt U SHah APl BaREE sBRt4 41non-o-
en-2- yrb)rreemerselfathmet’r@mndhleenmsesﬂfbpmldedn 50 nrdumetmaheldvdd akled 1.84 mL

of a %‘% dia?rte?% as%[]u)florg %‘F“étﬁ/;ﬁ&?ﬁ'm%f’ T%Em %‘se sfrr?éd“f(%rj grge hour at room

odu extrac
tempem,tpr@earw eancemraied sodes reczgzew;;r%ggy il' jjggquue was purified by automated

flash &%%%%qe@m&, d\@%edﬂt@fs)%ygrwm@%% of prodU(I\:/tlT éE NMR (400

fration, the residue_was stirred

MHz, QP&'et) %eop”? &A1 Ei Y Antx & E314TgH7e K 1|6@e1ré%('8f¥'*)aﬁcf8 (dd, J=7.21,
5.38 Hlt,iZH), BB50EVEHY0L 054 BN c(duczH) .80 N&/RI H 4 0B5NHA7 (6DE1S)7.65-7.70 (m,

4H), 7§53 J/@(rézzrﬂnﬁggbﬁéhgzﬁ)( b P T EDG (T7§Hzo| J=5. 31

Hz, 2H), 6.80 (s, 1 H), 7.45 (d, J=8.34 Hz, 2H), 7.93

(d, J=8.34 Hz, 2 5
4- Am' no- N-[ et hyl a -(2,3,8-triaza-spi 4. 5] dec- 3-en
yl) - et hyl end] -\ benzenesul f onam de/(donpound 47)

4Amno N-[(8-b | -2,3,8-tri aza- spi'hQF4. 5] dec- 3-en- 2

vl ) - nmet hyl sul f anyl - et hyl enel - 10 berg\enesul f onam de:
N S N1IN N-S ~N/N\S O:$B£)F O:S-O Fryfrgir/ﬁe NH2 NH2

0=5=0 TTHE
OTBDPS OH

694 mg 4-(tert-Butyl-diphenyl-silanyloxymethyl)-N-[(2,3-diaza-spiro[4.4]non-3-en-2-yl)-ethyl-
amino-methylene]-benzenesulfonamide was taken up in 40 mL THF, and 1.04 mL ofa 1 M
solution of tetrabutylammonium fluoride was added dropwise. The mixture was stirred at
roomtemperature for 4 hours.The mixture was diluted with EtOAc and extracted 3 times with 5%
aqueous NaHCOj3;. The organic phase was dried over MgSO, and concentrated under reduced
pressure. The residue was subjected to automated flash chromatography (DCM/MeOH 95:5),
and the resulting crude product was taken up in EtOAc and extracted twice with 2N aqueous
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In a 25 nm. mcrowave vial, 1.50 g
4- am no- N- (bi s- et hyl sul f anyl - met hyl ene) benzene-
waeoborsand de and 1.37 ¢ PCT/EP2009/053133

8- benzyl - 2 8-triaza-spiro[4.5]dec-2-ene were
Na%lfg]@ér%w@ag.%dzm?entrﬂm i Eesiattfe s aHingd s gpBd MTSE. and the

resultlhgalh&é sbir wds fieied aff ad@afied ® §ios 20 iy Brogudti ‘& RMRVE@00 MHz, CDCI3)

511020t oAb o5 SPISRT 6% AL g 77 o s

Hz, 2H)OMBNEEH H)I7 .45 {d, DERISHEH 2613 7293 (d, g+8i84d HE, BI3). g (41 %
of a beige anorph. 1H NMR (400 Hz, CDCl13) 6

-Amlg [%h%lz I;&néig g; ?riz{])%p%g&g@g%g 3 -’yﬁinﬁtﬁly n%] ( m
1

(Corgp

benze£| glf?r%am

(m _2H), 6.98 (s, 1H),
37 79 . 20

4-Ami o--. -e

benzeﬂud;l)lfoearlnwleam no- mat hyI enel - benzenesul fonam de 29 V\D
2009/ 115515 PCT/ EP2009/ 053133 N\ / N\ [/ / NON
NNN/\V NS E2NH NHI O=S=0 O=S=0 MeOH To a
solution of 1.35 g
4-am no- N-[ ( 8- benzyl -

8za- spir [4 5] dec- 3-en-2

-yl)- nmethyl sul fanyl - < - benz fonam de in
30 nL MeOH was_added 2.2 rrL (10 equiy. of a 70%
aqueous sol ut~°1 on of am ne. The m“kture was
stirred for a~weekend room5tenp ure and
concentrae gn S|I|c"a Purlflcatl niv Lth flash col umm
chr omat ogra hy (DCM - BdeMeOH 99: MeOH 95: 5)

yi el ded 1. (87 %9 of a pale yel gl ass. 1H NMR
(400 MHz, 13) 6 1.14 (t, J=7 Hz, , 1.50-1.60 (m

2H), 1.73-1784 (m 2H), 2.11-2.26 ( 2H), 2.63-2.76
(m 2H), 3.%%-3.53 (m 2H) 379(sN'2H) 398(3,

In a é;‘sb mL ﬂICFf)V\@de(%’] %_;‘SQ) g é rgo/@ (Pm r%_%tiqylsul%ﬁmyg@e hy{ene) benzene-
sulfonbiddendy 11-37, g, Bbéridyp2 3;SPiar® spiro[4.5]dec-2-ene were suspended in 20 mL
i AR S, T el B v, T
reactidn Mixtlre/ wadl@ohedhtrahbdNion sllicaNPurificatioN with flasiNcolumid chromatography
(DCMB—QCIEC(R\/II/M%H%‘:SIZQ BE)%/I:/R/IeOH 98:2) vyielded 1.03 g (41 %) of a beige amorph. 'H
NMR (400 MHz, CDCls) 6 1.57-1.72 (m, 2H), 1.78-1.92 (m, 2H), 2.17-2.32 (m, 5H), 2.66-2.81
(m, 2H), 3.51 (s, 2H), 4.04 (s, 2H), 4.28 (s, 2H), 6.64-6.71 (m, 2H), 6.98 (s, 1H), 7.20-7.37 (m,
5H), 7.72-7.79 (m, 2H).

4-Amino-N-[(8-benzyl-2,3,8-triaza-spiro[4.5]dec-3-en-2-yl)-ethylamino-methylene]-

benzenesulfonamide:
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D oxane NH2 HN, boc To a solution of 510 ny
4-am no-N-[ (8-benzyl -2, 3,8-triaza-spiro[4.5]dec-3-en-2
WO 0pAetshy | am no- 15 net hyl ene] - benzenesul f onar@TEP1009/053133

10 nL 1, 4-di oxane was-added 490 ng (2 equiv.
di -tert-butyl date The m xture weg red at
refl ux overni cotefed down and conc r at 8&¢~“on

silica. Purif{capion with flash col unn chpomat ogr aphy
(DCM MeCH 993—=" 95:5) yielded 550 ny % of a
yel l ow gl ass. AH NVR (400 MHz, CDC13).6°1.14 (t, J=7
Hz, 3H), 1.471.61 (m 11 H), 1.73-1.86 (m 2H),
2.11-2.26 ( 2H) 264276(m 2H)N)3N4’1\3.54(m
2H), 3. 8001:§102H) 6.66 2675, 1 Hy=i6, 78 (s, 1 H),
6.94 (br s,[1 H), 7.21-7.80H(m 5H), 7°41-7. 48 (m
2H), 7.82- (m 2H). 30 WO 200 5515

PCT/ EP200 133 (4-f f

Et hyl ami no- (2, 3, 8-triaza-spiro

f4. 5 dec- 3- ¥h- 2- yl ) - net hyl enel - sul f aifyl } - phenyl ) -carb

A"y el B By MellertBabis iR Nplasige oen-2
methylNEan bhowtintenel-bgnzsokesitlfooamite iB50 migMeOH was added 2.26 mL (10 equiv.)

of a 7§Qﬁ£ alqggo&eQ&%L@rﬁgﬁg?ﬁa@drﬁ%:Tnl‘ge;}wiiﬁ%%'e\ﬁlag%ﬁrrg’d %% 2 \/Vée)kegd at room

["am no- ne car bam c
tempetrﬁume-andtqdncemitaéed omsifica. rurifiatiodiwdthiflaslo eollhaanechwasatography (DCM —

PoEOHF S o IR Pop T S8 g2 T L B vl gloss. ' s

(400 Midde@DCHy t‘mvws@ JAT Her 3H)5 1rh0aLI6@ $mt Bl), i 1IcE3-b&d Hmwasl), 2.11-2.26 (m,

r Xt ur stitre [ '
20, R U h e e DH Y Sk ura o e BSRIEr Db Gt 1) (m 2. 6.76 s
1H), 6VaTc(bos attt), T.02aVaEeon, B d7.87-7insgem, @H).h 10 t ol uene. The
resi due was taken up in 10 nL MeCH and stirred
overni ght at roomtenperature. The m xture was
(4-{[(8eRumzeH2 B Btteidza-diie[4. Blsle cl3eniigl)-ethyming meth vighekadfamoyl}-phenyl)-
extract ith 2 MNaCH  The organic | ayer was dried

carba <l QUYL o1 ed and concentrated on silica.

Purification with f+ash col um chromat ogr apjry
( Et CAc/ MeOH/ Et35) yi el ded 360 ny 7 of an
orange gl ass NVR (400 MHz, DVBO-d@) N6 0.96 (t,
J=7 Hz, 3H), 1.33-1.43 (m 2H), 1.48 (%, H), 15
1.53-1.64 ( H), 2.44-2.56 (m 2H)/2 76-2.88 (m
oH), 3.21-3%83 (m 2H), 3.68 (s, 2H"\Z'29 (s, 1 H),
7.50-7.59 (m 2 7.60-7.74 (m 3H),)g.7/0\(s,1 H. H
H N N NOW NN - - - Bl - - -, NZ "N

I H
O=S O 0=$=0

Dioxane

NH HN
2 “boc

To a solution of 510 mg 4-amino-N-[(8-benzyl-2,3,8-triaza-spiro[4.5]dec-3-en-2-yl)-ethylamino-
methylene]-benzenesulfonamide in 10 mL 1,4-dioxane was added 490 mg (2 equiv.) di-tert-butyl
dicarbonate. The mixture was stirred at reflux overnight, cooled down and concentrated on
silica. Purification with flash column chromatography (DCM/MeOH 99:1 — 95:5) yielded 550 mg
(87 %) of a yellow glass. '"H NMR (400 MHz, CDCl3) § 1.14 (t, J=7 Hz, 3H), 1.47-1.61 (m, 11H),
1.73-1.86 (m, 2H), 2.11-2.26 (m, 2H), 2.64-2.76 (m, 2H), 3.41-3.54 (m, 2H), 3.80 (s, 2H), 6.66
(s, 1H), 6.78 (s, 1H), 6.94 (br s, 1H), 7.21-7.37 (m, 5H), 7.41-7.48 (m, 2H), 7.82-7.89 (m, 2H).
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Il H1 MHC in EEOH I H O=S=0 O=S=O Veratrole HN..
boc NH2 360 ngy

W@ 200pf1etshy | am no- (2, 3, 8-tri aza-spi ro[ 4. 5] dec- 3PENERL2099/)53133
- met hyl ene] - sul f anoyl } - phenyl )- 20 carbam c acid

tert-butyl ester was suspended in 10 nL ethanol; O0.44
(4-{[Ethylamina=@.3.8-trjazafspireld filded-reniad)-meitiaie nelrgiffamoyl}-phenyl)-carbamic

; tIy349rrLof 1 MHC in ethanol (5 equiv.).
acid B QAUE e was stirred 31 WO 2009/ 115515

PCT/ EP2009/ 053133 OC overnight. After cooling
down, the mxtur/e_@purified wth SPE (Isol ute Flash
SCX-2, condiAioning, sanpling and washing Witk MeCH,
elution with NH3 in MeOH) to yield 150 (53 9%

of a yellow/gl\ass. 1H NMR (400 MHz, DMBO- (6)\6 0.97
(t, J=7 Hz, 8F), 1.33-1.45 (m 2H), 1.52-W66 (m

2H), 2.46-2. 60 (| 2H), 2.76-2.90 (m 2H), B.20Q-3.40
(m 2H), 3N66 N's,” 2H), 1) ABe B, Faea(sce 2H), 6VE0NG. 81 (m

2H), 7.2&0F5$°1H), 7.3 > Coﬁﬁ uhds
prepared bysthis synthe?tlc route are mar ‘route Vin
in the tabelow

4- Am no- NNTE4, 4- di met hyl - 4, 5-di hydr o- pyr | -1-yl)-eth

yl am no- mat\ayl ene] - 10 benzenesul f onam den(conpound 3)
1- et hyl - 2- met’??yl -i sot hi ourea hydroi odi de: $°S~ H  Mel
A SOIJidﬁg 1(%'855 H%@%GQ n%5:))’( 9- J%féym%apsl’rb?o%%@g e‘(’(z-aés-yﬁj b§1§%|r1¥|‘?c¢methylene]
sulfamgytipheny)-egriamis. aidieriutyl astpr)in (8IMwaL- (éi@fd@r@etﬂ'ﬁD?)W%é?OO'ed in an
ice bat1@nFICIMhe (YaSeqiv. Y 1-8fofoRh gﬂ-cm%forﬁtaterm 03 mL DiPEA were added
tenperat ure ‘and concentrated in vacuo to yield 48.3 g
dropwise. After tphminpitas| thevicgiath wep rqureved God e mixtimem@Esdgireg for 30 minutes

at roof"n t%%p(etfaturé Thg nﬁxth'?e Wgé'l)con(%nﬁéte(ﬁn vakllo ard 36- e(/onréted 3 times with

t0|UenRL Etmwsmem%ﬂﬂ@nmn 'n41 OEmleI andstireegdaivernight af mernigmperature.

The nh)H@rehNé%f ﬁie?ﬁléﬁtfrétg& THe n'ésub'he 'Nié%"také}l LEL'Q h £A bp&eldrhdbd BEN2 M NaOH.
The organicdipyest Waa drABOBO\fﬁrH\JmS& 3%85% @%bP@Q@agafén P803iNcag Pufication with
flash ééﬂﬂn%hrﬁwa'tdéjrékﬁwy BORYMOMIERN 5038:4) gﬁelded 360.mg (72 %) of an orange

I -2-met hyl’-1 sot hi our ea hydroi odi de in

glass. piﬂrlN @Oﬂd‘éHéd@M@OaM ot h86 . ¥ElrHz, ks B%‘ﬁl‘@x@d 2k 1.48 (s, 9H),
1.53- 12@4 U{?Uélff)ént 28 uh%ﬁ},"ﬁ?% 598 éﬁdzhzsés 910@3‘39( %!—ﬁ,te 368 (s, 2H), 7.29

conc reduc ure,

(s, 1Hbéﬁﬂhﬂé9wm$2mhﬂéﬁﬁhﬁ4im @i&®092a1Hﬁ) The organic
phase was 25 extracted with 2N NaOH (2 x 120 nL),
washed with water (120 nlL), dried over Na2SO4 and
evapor at ed under_i educed pressure to vyiel .30
(79% of an ordngeyoil. The oil (10.0 9g) S

~I
~I

N

~N

L L
ZaNNTEN NN
’\|l N 1 M HCI in EtOH ’\|l N
0=S=0 0=8S=0
Veratrole
HN . NH,

360 mg (4-{[ethylamino-(2,3,8-triaza-spiro[4.5]dec-3-en-2-yl)-methylene]-sulfamoyl}-phenyl)-
carbamic acid tert-butyl ester was suspended in 10 mL ethanol; 0.44 mL (5 equiv.) of veratrole

was added, and subsequently 3.49 mL of 1 M HCI in ethanol (5 equiv.). The mixture was stirred
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taken up in EtQAc (50 nL) and heated to 60C. After
renoval of the heat source, a 5-6N solution of HCl in
WO s@pnoanol (20 nm.) was dosed over a period OPCHEP2009/053133

at 60°@fi Prﬁiht ﬁfﬁ f J)W th&@ m d%tBRe%&& le ggvaheE‘ﬁPIEt(IQé%te(ﬁgsh SCX-2,

a perio nut
condltmnmus@ﬂpm aml vsaahmgemtfalvle@blcemben 9ih i M NHedn MERH) to yield 150 mg

(53 %gvgf ES%II&&{{;%%@ %WF‘{%% nWEt Q\I ngjé (%g?gir, 3/:0%%3 3. 1.33-1.45 (m,

2H), K U66dMpRESSUA@2H0 (i, 121)h2A612r), (M. 2HYi 8063 42 (g, 2BPB66 (s, 2H),

571 (gt EREERITS PR eE 1 A, P ofth S & 15N (e
3.27-3.34 (m 2H), 3.64 (s, 2H), 7.26 (s, 1 H), 8.03

Compé%%d/s‘z%sé%%?l 82 é@% §)§rpﬁetﬁ’ro&te 'épre n%?ke\goro%geo%/irl %Stélréle below.

N-(4-x[ (4, 4-di met hyl - 4, 5-di hydro- pyrazol -1-yl) -et hyl am

4- tAil I I Lae. .
P e St et

I =444 5- di hydr o- pyrazol e- 1- car boxam d
Eﬁ Yshuio e Bblotie? uspended in 10 nL DCM 0.88 nL

of Di PEA was added, followed by 571 mgy74-igcetyl am no-
benzenesul f onyl clﬁ[j\lrori de. Thg m xture] was stirred

overni ght at ras ﬂﬁp\e{ at—gﬁ_‘—' e\ was taken
further by react | ngHover ni § aftef addi ng anot her
20.5 g?nEﬁﬁ?l Hlourda PAS Bis8FeLAC dﬁngfEtOﬁuh'ﬁQWJ(tug}ing ESSed MR an ice bath

ure was extracted subsequently wit agueous
and 1RpHCEZ 1 dned- 2 Mel vasadded alropwise:, Thenaixiurganas stirsggetor ialsour at room

tempeﬁjéth%darﬂjvé‘d c %’tﬁ‘@a?%bn %H?Jo% gi?e‘Pd a8, 9% 50 %M g@ﬁoc&/v AN IthRO/(()400 MHz,

crude pro purpe0| ntal ni ng >
DMSQyfle)@rit. i & {tpat deb i, Gtce. 6bé$@ﬂ)o?134_®+ M) 7.5\eis 215 Ol G (br s, 2H).

t he subsequent step. LCGCMs: Rt 1.34 min (MH+ 366). / /

NON NON  NNNN | HHC | HO=S=0 O=S=O0 MeOH OINH
N-EthWi424-dimethyl-4,5-dihydro-pyrazole-1-carboxamidine hydrochloride

s HI Ny S . N( k

)\ N HCI / i-PrOH N
NS /\
N Pyridine EtOAC X
y N/\

H,N
-HCl
12.0 g 4,4-dimethyl-4,5-dihydro-3H-pyrazole was dissolved in 100 mL pyridine. A solution of
30.0 g 1-Ethyl-2-methyl-isothiourea hydroiodide in 50 mL pyridine was added and the mixture
was refluxed for 20 hours. The mixture was cooled to room temperature and concentrated under
reduced pressure, and the residue was taken up in DCM (120 mL). The organic phase was
extracted with 2N NaOH (2 x 120 mL), washed with water (120 mL), dried over Na,SO,4 and
evaporated under reduced pressure to yield 16.3 g (79%) of an orange oil. The oil (10.0 g) was
taken up in EtOAc (50 mL) and heated to 60°C. After removal of the heat source, a 5-6N
solution of HCI in isopropanol (20 mL) was dosed over a period of 4 minutes. After cooling to
room temperature, EtOAc (50 mL) was added over a period of 4 minutes, and the mixture was
stirred at 20°C for 90 minutes. The formed crystals were collected by filtration and washed with
EtOAc (20 mL), followed by drying under reduced pressure at mild heating, to give 6.52 g (54%)
of the desired product as a yellow solid. '"H NMR (400 MHz, DMSO-dg) § 1.13 (t, J = 7 Hz, 3H),
1.24 (s, 6H), 3.27-3.34 (m, 2H), 3.64 (s, 2H), 7.26 (s, 1H), 8.03 (br s, 2H), 8.13 (br s, 1H).
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15 900 ny

N-(4-{[ (4, 4-D nmet hyl -4, 5-di hydr o- pyrazol - 1-yl ) -et hyl am
wo pmoretshy | ene] - sul f anoyl } - phenyl) acet am de BEBEP2009/053133

di ssolved in 5 nL MeOH, and 5 nlL of concentrated HC

was added. The m xture was stirred overni ght at room
N-(4-{{ & Aycinathii-4 S-diftydravp wazeld -yhaeth Yaminormethiien &l-seifp govt.
Qgetgﬁqdreact ed twice with DCM The conbi ned organic
g——lﬁayérs—me dried over Na2SO4 and evaporated to
dryness. The resi due was puy'ified by flash
chr omat ogr aphy (DCM MeOH @519 to 20 g/ 400 ng (50%
of
4- Ami no- N-[ (4, 4- di met hyl - 4 di hydr o- pyP‘azoI 1-yl)-eth
yl am no- nethy €] - benzenegll f onam dg -asy-an. anor phous
solid. 1H NVRN(400 Mz, oCDGA3) 6 1. ]OSI(_ N 33 WO
2009/ 115515 PCTf EP2009/ 0 133 J=7 Hz, :% 1.20 (s,
6H), 3.42-3.5%Tm2H , 3 7PTHr. s. , 4.00 (br.s.,
2H), 6.62-6.68 (@ 2H), 6"k (s, 1 6.90 (br.s., 1
H, 7.67-7.73 (m 2H)
4- Am no- 3-chl oro- N-[ (4, 4-di net hyl - 235N hydr o- pyrazol -
1-yl)-ethyl am no-net hyl ene] - 5 benzenesul f onam de

(conpound 13)
500 Ning 2- G toylas4dixietty)-4-5dilihgdrbyplyrazoB-dedrpdxammigipe az bydraéshidride  was

suspe@&} F'y (?anB?m,sh%l rﬁ?:l%lf ﬁ%g%w%%%f%?i@% Q—%cetylamino-
benzerZNIIfNn@HHCIride| The n’riKIUreOlvas SliyddHov&nigbDatmpom temperature. Conversion

was t&eﬁt Mﬂwer‘lb re%I ﬂ:ﬁ{/é\y rni éafgér%grg; é?%’o'ir?e?‘ﬂ 7! g]ﬂ_l cr)]f tiad‘en%\_nd 290 mg of

oxam de Wa suspende
sulfony‘jGMIor@iesShﬁLml)derevaﬁEAxmechdmguérdlyl \mbeﬁ%ngl@BBS MgHCO; and 2M

NaOFﬂscﬁl?t%%y'thaenE)@gné Ia}%m\/\%rsodrgﬁncﬁ/t%pm%ég%ld &}gé&ralte%eto (;J' Dr‘;r‘ess and the

was st rred overni at m t
crude Qorvluet ®0OMuefsa parklerpilf qtbrttblelngk?)%?/ea‘(antlnlgabd@lrwﬂugthbased on LC-MS)

vas B Fp PSSR GRS Qo b0 P sl 220 o o

ure wa cted
subsequently w th 5% aqueous NaHCO3 15 and 2M NaOH

solution, the organic |layer was dried over Na2SO4, and
evapor at ed to dry and the crude p ct (680 ng
cont ai ni ng 85% of’/ anti ci pated product /o ed on LC- M5)
was used in the ®ibsequent step. LC- N8~ Rt 1.46 min
(MH+ 400). NON NOML MK J--1 N NN | NBQIN/I\H

| H HCI
0=$=0 _— = O0=8=0
MeOH

OYNH NH,

900 mg N-(4-{[(4,4-Dimethyl-4,5-dihydro-pyrazol-1-yl)-ethylamino-methylene]-sulfamoyl}-phenyl)
acetamide was dissolved in 5 mL MeOH, and 5 mL of concentrated HCl was added. The
mixture was stirred overnight at room temperature. The mixture was basified with 2M NaOH,
and extracted twice with DCM. The combined organic layers were dried over Na,SO, and
evaporated to dryness. The residue was purified by flash chromatography (DCM/MeOH 99:1) to
give 400 mg (50%) of 4-Amino-N-[(4,4-dimethyl-4,5-dihydro-pyrazol-1-yl)-ethylamino-
methylene]-benzenesulfonamide as an amorphous solid. '"H NMR (400 MHz, CDCls) § 1.15 (4,
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0O=S=0 O=S=O MeOH CI C O 1NH NH2 20 680 ngy
N-(2-Chl oro-4-{[ (4, 4-di met hyl -4, 5-di hydr o- pyrazol - 1-yl
w0 2@bhydsadn no- net hyl ene] - sul f anoyl } - phenyl ) - aPEL/BP100¥053133

J=7 H‘ﬁ’a§Haa1s§(9g§’3§#-IJ' §4? 984 M bly), angh §>t| LA 2@6 BF‘UQHZ% 62-6.68 (m,

e m xt ure was "overni ght
2H), 6rddm P &Odbus.e1H)TRS /mi- %3 (Me2has basified with 2M
NaOH, and extracted twice with DCM The conbi ned
organic layers were dried over Na2SO4 34 WO
-Ammeébﬁhlgwﬂé(@m@mwlwmgw -Byr@zel kybeihdaminp-methylene]-
benzemesubaramitiedcorarounde! has purified by flash

chr omat ogr aphy ﬁDCI\/!I\/EOﬂ 99: 1? to give 240 (40%
N-(2-Gifloro-4-{[(4,4-dimethyl-4,5-dihydro-pyrazol-1-y)-ethylamino-methylene]-sulfamoyl}-

phenvi-A2BldRges- chl oro- N-[ (4, 4-di met hyl - 4, 5- di hydr o- pyr azol -
1-yT)- et hyl am no- net hyl ene benzenesul fonam de as an

orange oil. 1H NMR (400 MHS' CDC13) 6 1. g? (t, J=7

Hz, 3H), 1.21 (s, 6H), 3.93%P52 (m 2 75 (br.s.,
2H), 4.37 (br.s., 2H), 6.7 .76 (d, J=8

Hz, 1 H, 6.86 (br.s 1 7.62(dd 2and8|—|z, 1
H, 7.83 (d, J 1H)
H- i ndol e- 5- sulN. |c aci @& et

anm no- (4-ethyl - % 5-di hydr -pa/razol = yI)

met hyl eneam dg un

4, N-Di et hyl - 4, S5ndi hydro 420l e-1- ¢ am di ne

hydrochloride N N o SHIHN/ D P N H2N N

Toluene EtOH N N HCl  19.36 g 4° HI-45d|hydrol

H-pyrazol e was dissolved in 100 niL t | uene. 48.5 g

1- Et hyl -2 met hyl -i sot hi ourea hydroi odi de and 33. 8
500 meEANVRRY- %@wt%& By diPey (Azelenlasarpexamigied hmm@téor'de was
suspeh@éH ﬁn 10Trlﬂﬁ D’CMt(‘}‘BgnWaéf @pﬂﬂ%srébtd%g fo@o%d\&q{'sy\ﬁ@ 4-acetylamino-3-

ded, followed by extraction wth 15 DCM(th

Ch|0r0ttPef'i‘é§')eSU1fW| catasidge dher gurvE Magesirage Pergia édﬂto"\p@m temperature.
Convé}‘ggﬁ%SQQ%rﬁ ﬂi(athélo/g)})’ ﬁé%tlﬂﬁa@v@r}'f@ﬁpéﬁér%did@ AR 044 mL of base and

ared oil containing 75% of the
290 m@é& |ka£cmyb@f6@rw§t Thge&ﬂwr@lw edragien. SUW@U@nﬁy Wil 5% aqueous NaHCOs

and 2@! ﬁ§@|-lvs°o¢htioﬂ ﬁeq—r'?é"rﬂg |2t Wik &leMddg Nt & @R WRep&atedo dryness

dropw se. ure was stirred roomtenperature
and thepgrude pﬁ@qylgt 5804R49 coptaining paYocrl qrﬁmpg@é Jsoduct based on LC-MS) was

used &%r%%@kbh@éﬁt%% f EQR: Cﬁﬁq\é MhB®H 490, gave 11.52 g
(29 the desired product as a 20 beige solid. 1H

NI\/R(4OOI\/HZ DVMSO-d6) 6 0.96 (t, J = 7.5 Hz, 3H),

1.16 (t, J =7 Hz, 3H), 1.46- 1.72 (m 2H), 3.32 (q, J
=7 Hz, 2H), 3.3 5(m 1 H, 3.55 - J = 10.5
and 7 Hz, 1 H), (t, J =10.5 Hz,/ 1)H), 7.34 (d,
J=2Hz, 1H)), 0 (br s, 2H). N

1- Acetyl - 23d|h O/l\H-Ind0|653u|f | c~a d
et hyl am no- (4- et yI N4, 5- di hy@ro pyraz%_ ﬂ I
net hyl eneam de®= Veon™ =5=0

cl cl

OYNH NH,

680 mg N-(2-Chloro-4-{[(4,4-dimethyl-4,5-dihydro-pyrazol-1-yl)-ethylamino-methylene]-
sulfamoyl}-phenyl)-acetamide was dissolved in 5 mL MeOH, and 5 mL of concentrated HCI was
added. The mixture was stirred overnight at room temperature. The mixture was basified with

2M NaOH, and extracted twice with DCM. The combined organic layers were dried over Na,SO,
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ad o=s=0/ NN NI-,, N - -H NNNOGS=0 H2N N
Di PEA HClI CH2Cl 2 Oz~ 35 WD 2009/ 115515
W EPADD9/ 053133 5.76 ¢ PCT/EP2009/053133

and ef} D Ettbydr;gf‘esé *F'hé%’sf.&heo lriﬁ%dlb(]‘eflragmmn%}@q%pm(DCM/MeOH

99:1) dcp gn/q:)gé(?)\r/\lag &k\g)%/z)dgyfag‘hegumé’chog\l-ﬁe 4edimethyl-4,5-dihydro-pyrazol-1-yl)-
ethylaﬂ[hr?oc%ngrefngf’gélaﬂsz'%xguﬁ’roﬂr ﬁdb%@oineth?ngaes&l ﬁlﬁfm t eﬁJpHo%HQGCch) 5117
(t, J=TTHe, SHX 1l R1e(snald), 3e4a352t(md215|01b’$'é51(tm$t |2H)w# 8 (69., 2H), 6.73 (s, 1H),

o7e @UANS NP 0L SIS ASLaLion L 1 e £ o

The residue was purified by fl ash chr omat ography

[ 1. 0 .
2ol m;é\ %5@0@5‘2 g B A N oo
i 7Hz 3H), 145169(m2H) 2.25
). d‘] =8.58 Hz, 2H),
1.02-4.21 (m

3H), 6.90(d J120I—|z H, 7.72-7.82 (m 2H),

8.24 (d, J= 8 43 Hz guanl d| ne NH | nvi le]. 10
N~NNNNN" J - "N I -0 O=S=0
Et OH NNGéﬂ/lm4ngacetyl 23d|hy

Hindol e- 5- sul foni c acbéEet hyl _Hci

ami no- (4- et kYN, 5 di hypdede- pyr azadh 1-

yl ) - net hyl eneani de was di ssol ved in 100N 'FE/& and
22.2 nmL of 1 M HCO was added. The nixturé¢Chas stirred

19. 36fg°& éh;h 4 y&uﬂ?&rofﬁi bMézol@fv&e%r dugélﬂvédm i6d F’rﬂ_ofyluenesébS 5 g 1-Ethyl-2-

er-at ure, the mXxture was basified w a

methykﬁ r%hmrpl@ﬁldamdéw it @tf 5"\/\%@&9 afdeasl aaMheThigture was refluxed
for 484R0RI FRd nQQtE?H\Ngs c&rﬂ:\éﬁfr&ew 1 Qé@ﬁ%&vﬂdewa%we(ﬁﬂg extraction with

evap or at ed ryness. The residue was purl

DCM fth@§H'mQ§hrW%’@?'@$ﬂ19r9@D€Nﬁ¥ermﬂ9&¢('® Q\)ertN?z@@v @n@tlge@solvent was
evapogatédlMa&fo t%ﬁel@'?b}’?dg%é%ﬁof 24e4 %ll %ont%h"’ HCIQO’?‘F)% diFCthéj deswed product

hyl am no- yrazol

accorc@ggntQjéll\/j;% H’]ey@l' }N@g\,ddﬁsplve(;[pp )I/EMR)Q qniotPAvmE, 1 @g)n EYOH was added
dropw%egi'hétmlxt-hrg VPR l_%ﬂ?nedseﬁ) roQH t’le%]ffeﬁ‘atur]e %)rl_b%%) Hﬁwute”sH)md cc()r;r(]:entrated in
vacuoggyystajjlzggo%frqrg QITlﬁCl\gM)TBEg b9- g@vgg 1(5219 §|_29|S«{9) ofeh%geqlr@ed product as a
beige $51ft. IBNWR (400 MHz, DMSO-de) 5 0.96 (t, J = 7.5 Hz, 3H), 1.16 (t, J = 7 Hz, 3H), 1.46-
1.72 (m, 2H), 3.32 (q, J = 7 Hz, 2H), 3.35-3.45 (m, 1H), 3.55 (dd, J = 10.5 and 7 Hz, 1H), 3.96 (1,
J=10.5Hz, 1H), 7.34 (d, J = 2 Hz, 1H), 8.00 (br s, 2H).

9 MOri

1-Acetyl-2,3-dihydro-1H-indole-5-sulfonic acid ethylamino-(4-ethyl-4,5-dihydro-pyrazol-1-yl})-

methyleneamide

oso /

/_f\ N)\N/\
| H
0=5=0

H,N D|PEA
_— =
-HCI CH,CI,
Q<N
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1 H, 6.88 (d, J=1.50 Hz, 1 H), 7.00 (br.s., 1 H),
7.55-7.65 (m 2H) [NHinvisible]. 1
wokdopdodses 5- sul foni c acid PCT/EP2009/053133
am no- (4- et hyl -4, 5-di hydr o- pyr azol - & nmet hyl en
5.76 %g&r@@thy é&n%w%-pir@zolg-y-@ar o iRe mydlchiiloid \Aﬁslqupipqnded in 100
mL DEMPA3.G0 ImIHoOBHEA WaSafted dbllvauee byB0D N TMNackbyiHd,33dingéroVWBi-indole-5-

sulfonﬁ?&ﬁé%qleg?@ﬁs gllérgr)zogg{lrges %§g’rn%ht 2t Yo ?’térgpgl)égurrg._ he mixture was
extractdhgu ket wently Avitht 5%l agliebusd iNay 3@ ayd diloNaQHy$glution, the organic layer
was d'FPeHhXJ/ ”Rla'?r@'e We%ﬁﬁ&%éﬁg\,\ggn@é nthdé Q%_ﬂglﬁ@ WE%n? H‘I’%d by flash

adl um on car

Chron\m@hyr(g@aﬂlﬁﬁ Bbe £ o 9yayks5 aiRB%hatie el f. 'HrMMR (400 MHz,
cDclg 3l yat 71D el M), afber J=23d@3)S 3HT Ne4aTh quwzmz@ 25 (s, 3H), 3.01-

3.16 (g 46 1 ¢ °4Xéiﬁ”‘°§vhé”4za%§5?m bigh hadea 4T L 402-4.21 (m, 319

6.90 (d,af11d0eHxya$) PuUT 27 i82dmh R H)), | 8azh (o; b= adHagt laplovari@adINH invisible].
DCMEA 9:1) to give 0.26 g (66% of
1H | ndol e-5-sul fonic acid
et hyl am no- (4- et hyl /4, 5- di hydr o- pyraz 1-
yl) - met hyl eneam s a blue oil. (400 MHz,
CDCI3) 6 0.87 (t, §=7.37 Hz, 3H), ’8\1(t J722Hz
3H), 1.32-1.59 ( 289302(m 3.35-3.50
(m 2H). 3.58 (dd~ JQ:)LTM HT. 52 HZ) 1:0?0\ 3.96 (1,
J=11.29 Hz, 1 KF$76.54-6.58¢F 1 PI):S %.85 (d, J=1.50
Hz, 1 H), 6.97 s., 10 1 H 7.23-%

7.42 (d, J=8.73 1 H, 7.69 (dd, 1
H, 8.24 (d, J=Dn Hz, 1 H), 9.43

N-[ Et hyl am N N

no- (4- et hyl - =di hydr o- pyr azol - 1-yI J- met hyl ene] - 4- hyd

roxybenzenesul oh- am de (Conpound 19) 15
| am no- (4 5-di hydr o- pyraz

1.74 q GAePUR ANNGR RS SO A o -5t SrIRIrS-pyrazol-1-
yl)-methyledamidi 0w &5 DsbbIPsAin HEINMEH2IO drdl 22.2 mL of 1M HCI was added. The
mixture was stirred for 5 h. under reflux. After cooling to room temperature, the mixture was
basified with a 5% NaHCOj; solution and extracted twice with DCM. The combined organic
layers were dried over Na,SO, and evaporated to dryness. The residue was purified by flash
chromatography (DCM — DCM/EA 4:1) to give 0.66 g (43%) of 2,3-Dihydro-1H-indole-5-
sulfonic acid ethylamino-(4-ethyl-4,5-dihydro-pyrazol-1-yl)-methyleneamide as a yellow oil. 'H
NMR (400 MHz, CDCl3) 6 0.97 (t, J=7.52 Hz, 3H), 1.15 (t, J=7.22 Hz, 3H), 1.44-1.68 (m, 2H),
2.97-3.13 (m, 3H), 3.42-3.54 (m, 2H), 3.58-3.72 (m, 3H), 3.99-4.09 (m, 1H), 6.55 (d, J=8.13 Hz,
1H), 6.88 (d, J=1.50 Hz, 1H), 7.00 (br.s., 1H), 7.55-7.65 (m, 2H) [NH invisible].

1H-Indole-5-sulfonic acid ethylamino-(4-ethyl-4,5-dihydro-pyrazol-1-yl)-methyleneamide
(Compound 18)

A~ NN
’Tj H Pd/C | H
0=8=0 _— 0=8=0
Toluene
50°C
N N /
H H

36



10

15

20

25

Under N2 atnDsphere 0.50 g
4, N-Di et hyl - - di hydr o- pyrazol e- 1- car boxam di ne
W(bly(lilﬂﬂtﬂslli)rl de vvas suspended in 50 nL DCM O.EGr/rR2009/053133
EA was added, fallowed by 4- et hox 20
0.42 @enzz%r%@tﬂr? 8Hy1‘d<&?ﬂ5&“if€i@c ?ﬁ'@ ﬁtWW'BO%§t@{¥ Pry dpreyrazol-1-yl)-
methylgtekfi? abs KizeovEE M6 ahlutcuenBl@ndi M0t ko, Wi pakxdiliracirecarbon was

aded 8 FRA wab b R ERES P R ON s p et o aer

2 dayevHpomated was chojereisrooThiempesatueearwabitgued oferedyfloy The filtrate was

evapogegé’tzn) &gﬁgﬁ%n&qg@g{g Jes\g%o rﬁlgd %gﬂgéugtﬁrom(gra%?@?i DCM/EA
1) tq BEnP I -06%) 1 A Hel s A0 BEARY He-(S8Giy -4 Bsiapio-pyrazol-1-
yl)- me\r?@le%@@ﬂfdb@éé%ld%@t’ Eﬁ’mm?/gxmg@ chel N’(‘sol\é?'\{’r JIMBMNHE, 3H), 1.08 (t,
J-7.2%'@W‘3 ) 35 B oo, Taes b S Ay 359 50T 3l 95%L(dd J=11.44,
7.52 M, [1E) D@ tiet120 Blzhyh), 4, B6l5BYdr OHPYLEE @, 21,80 HATBHNG.97 (br.s.,
751l 1 gy et ongny yaoct 5l a0l

Hz, 1H7h%4ﬁl(bvtmr‘t-:l'|)was stirred overnight at room tenperature,
extracted with 5% aqueous NaHCO3, 5 dried over MgSO4

N-[Et I@' E Eﬁ&ﬁ fstcﬁ)h rxrb?ﬁ‘?zdWQER%?Mgﬁﬂm%%&&&%nggulfon-

amid 5) to vyi eId 0. 186 g (59% of N [Ethyl am
in o-(4-ethyl-4,5-d i hyd ro-pyrazol- 1
N-[EthvidrﬁinaiFE‘t-thk/bhébidefwmmZW—1b&hnetwmub]f-@nwﬂiaie:beﬂlzéﬂesmmamide
(400 MHz, CDC13) 6 0.95 (t,, J=7.52 Hz, 3H), 1.13 (t,
J=7.22 Hz, 3H), 150(dq,i%420 7.0 1 H,
160(dq,J1422 7.00 &, ,301Né6(m1H),
3.43-3.50 (m 3.66 ( 1031144 52Hzl
H), 4.05 (t, ,v,:gl:o.\zg He, , 680(%4& 6
(d. J=8.73 Hz\ ., 6.91 Yd, J=1 ﬂ
(d, J=8.73 Hz, |2H) [ guani ging;phH i nVIOSI B e].
3- Chl or o- I\I-[Fmﬁ\}'ham\no (#=gphyt—=1, 5- dro pyrazol

87

yl ) - met hyl ené] -4; hydr oxy- behZenesul f

(conpound 26) 15 3-Chl oro- 4- met hoxy- be'zenesulfonyl

chloride C | O=s=0 0'/0 CKS_OH C _Q Under N2

at nosphere, 41.25 nlL chlorosul fonic acid was cooled in
UnderalN; atmeosiphete, 0bfdg dndréliethyid, 3-dihpidroayraz®leri-carboxamidine hydrochloride

was sﬁé@?}ldga %ggégl BCM%.@%@%#B@EWW&' ad-la%%, fHué\kHé By W1 g 4-methoxy-
ated to , after

benzenesulfonyl chloride. The mixture was stirred over weekend at room temperature. The

mixture was extracted subsequently with 5% aqueous NaHCO; and 2M NaOH solution, the

organic layer was dried over MgSQO,, and evaporated to dryness. The residue was purified by

flash chromatography (stepwise gradient DCM — DCM/MeOH 95:5) to yield 0.28 g (28%) of

product. TLC: R¢ 0.33 (DCM/MeOH 99:1). LC-MS: R; 1.58 min (MH+ 339).
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20 10 m n. the heat source was renoved and the m xture
was stirred overnight at roomtenperature. The m xture
wor®Ipsied into i ce water and extracted tw ceP@U/EP2009/053133

DCM The conbi ned gani c |layers were dried over
MySO4 and evaporated to dryness. The re<i due was
purified by flash _ehromat ography (PA/ :1) to give

24.94 g (509 of M beige oil. 1H NMR (%00 Mz, CDCL3)
6 4.03 (s, 3H), j\gg\gd J=8.73 Hz, 1#h~% 94 (dd,

J=9.03, 2.41 é AH), 8.06%kd, 25 J= M1, 1H).

3- Chl oro- N-[eﬁTamno (4- et,hyl - 4,550 R ydro-pyrazol 1-
y1l) - net hyl en - met hoxy- benzenes nam de 38 WO
2009/ 115515 P P2009/ 053133 C 1 5=0 NN N
DPEACI NHO 7OsS =0 HZN N----' Clz HC C 2.00

g 4, N-Di et hyl -40 5- di hydr o- pyr azol e- 1-Qiar boxani di ne
hydrochl ori de was suspended in 100 niL DCM 10.76 nL

In 20 afL DCREA .28y NEtagamine-4asmed-4B/diBydi8-pyrazol- 1-yI)-methylene]-4-methoxy-
0: 4- et

b f I, chl Th
venzeflpsiloRRii iR MSelipd, S Sazlich M SRl Fam I Row was added
The maxtdreSwas bregfl everhighestapomateetberajures griesded Wik 5% shdemis NaHCO;,

B¢ 0
oo UL LTSRN SUGRISER s 11 1o
chrom@tpgyamyds@pygeggr@g@% D&M — QQJWM@%@%‘?)I to vigd NG ad§9%) of N-
[Ethyl iR o-(HatRR), 56d|9y09 QFazoﬂFE’gﬁ%tﬂ'ﬂen d%x%%eﬁiene%&l?on%&lde 'H

i 8o TR o ol g, 0 142

7.00 H&, 951), 1.60 (BH=14.2047.90 12, ( A), 3L69-3. 16 (801(—|k)r3 43-3.50Hm, 2H), 3.66 (dd

1180, 5% iy g0 1o 180,980 orse ] 87 44 ke 15185 20, 6.1
(d, J=HPO Hx, NH), N.2AGNd, RV NHZ, 2H [guarililssNE! mVIﬂb@]:S:O CHzCl Z
CS=O0O A A OHIn 25 nL DCM 1.09

LA ks W ool

benzd I SSO o[n ?Lu of a 1IMsolution of BBr3 in

3-ChICQS:-M-methoxv-benzenesuIfonvl chloride

0. 0
S
cl” " ToH
—_—
cl cl
0 0

Under N, atmosphere, 41.25 mL chlorosulfonic acid was cooled in an ice bath, and under

stirring 22.26 mL 2-chloroanisole was added dropwise. The mixture was heated to 55°C; after
10 min. the heat source was removed and the mixture was stirred overnight at room
temperature. The mixture was poured into ice water and extracted twice with DCM. The
combined organic layers were dried over MgSO, and evaporated to dryness. The residue was
purified by flash chromatography (PA/EA 9:1) to give 24.94 g (50%) of a beige oil. '"H NMR (400
MHz, CDCl3) 6 4.03 (s, 3H), 7.08 (d, J=8.73 Hz, 1H), 7.94 (dd, J=9.03, 2.41 Hz, 1H), 8.06 (d,
J=2.41 Hz, 1H).

3-Chloro-N-[ethylamino-(4-ethyl-4,5-dihydro-pyrazol-1-yl)-methylene]-4-methoxy-

benzenesulfonamide
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15 was added. The m xture was stirred overni ght at

roomtenperature, extracted with 5% aqueous NaHCQ3,
waledoediBver MgSO4 and evaporated to dryness. TPEI/EP2009/053133

resi due was purified by flash chromatogr y (DCM EA

95:5) to yield 0.89 g (84%._gf //_?Aﬁ

3-Chl oro-N-[ et hyl am no- (4-4dthyl-4,5- N

di hydr o- pyrazol - =yl ) - met nej - 4- hydr oxy- benzenesul f
onanmi de as a yef|ow oil. VR 400 N CRC13) 6

0.97 (t, J:”S;; , 3H), 116% %gzﬁz 3H),

1.46-1.70 (m 2H), 3.05-3.P8pfm 20 . °3.43-3.54 (m

2H), 3.69 (ddy” IeII>14, T@sﬁz—'m 04-4.12 (m
1H). 6.05 (br.si 1H), 6.83 (br.s. 6.93 (d,
J=1.50 Hz, 1H), 7.06 (d, J=8.43 Hz 1 F'75 (dd,

J=8.73, 2.11 Hz, 1 H), 7.94 (d, J=2.2% Hz, 1 H). 39
WO 2009/ 115515 PCT/ EP2009/ 053133
2.00 g?>4/Nrblwwylm[%dhyﬁfdipmtblﬁlﬁéar%xﬁnhyldéOfyﬁwCalbﬂhe Wagluspéried in 100

mL [K(é@( nﬂl'_"y F'EﬁiE%bgy%ﬁ;g? Jp;&)ggw?gemg%j’ ﬁ;?-ac%q)(%g-ﬁ-methoxy-
benzenewifsbhydn@ﬂorﬁien|Tth|eomb@tnze\mmatlrfrema)nerdweelser@ at foo@=4er@p¢rature and
subseaher*ﬂ@'\éﬁgrétemwo Myh@)s I THd r& (IJ:)J%I'\V\Q%S‘QWH%NW\I fQé'?rqzt‘?romatography

(stepwxﬁeegwenhD@NUrn@PWEA@ Blolpwed by DSM/AeQre 98: 2 ter et dribug (24%) of
a colorBSs dewnmlm(modqwmsc-g@psrmotas degd=7.5p PR, BH) OCM (1549222 Hz, 3H),

1.45- 1%%?@’r%)ggﬁé\ggi%ﬁﬁdﬁ'ﬁ)y? R SO %rYZ?S‘ngt’ U H7 Hz, TH), 3.95

(s, 3H314.04-ad Soer 1H)gBIB0abr.£.0 0H), tEAPét, at=0r5e landlHXBI98AHed=8.43 Hz, 1H),

t u ter |ayer was
7.82 (% %ﬁ.ﬁ%%ﬁ?ﬁ'fﬁﬁm Pr act’ed with DCM  The

organi ¢ phase was dried over MgSO4 and evaporated to

dryness to give 2. g (84% of a brown grt. 1H NWR
(400 MHz, CDC13)j 6\ 1.19 (t, J=7.22 Hzj H) 1.25 (s,
6H), 3. 44- 3. 53(nﬁ‘\ » 3.83 (br.s. 2I-”I) .80 (s, 1
H, 7.66 (t, J 198 Hz, 1H) 828(d 782Hz 1

H. 8.34 (dd, 437°~1. 20 ’Kb\l Fe NN
ACOH N-N @s&&& oH / Hzﬁ_é;s 0 hbgs'\_d'i' 15 NO2 NH2

Cl Cl

0 OH

In 256 mL DCM, 1.09 g 3-chloro-N-[ethylamino-(4-ethyl-4,5-dihydro-pyrazol-1-yl)-methylene]-4-
methoxy-benzenesulfonamide was dissolved, and 11.69 mL of a 1M solution of BBr; in DCM
was added. The mixture was stirred overnight at room temperature, extracted with 5% aqueous
NaHCO;, dried over MgSO, and evaporated to dryness. The residue was purified by flash
chromatography (DCM/EA 95:5) to yield 0.89 g (84%) of 3-Chloro-N-[ethylamino-(4-ethyl-4,5-
dihydro-pyrazol-1-yl)-methylene]-4-hydroxy-benzenesulfonamide as a yellow oil. '"H NMR (400
MHz, CDCl3) 6 0.97 (t, J=7.52 Hz, 3H), 1.16 (t, J=7.22 Hz, 3H), 1.46-1.70 (m, 2H), 3.05-3.18 (m,
1H), 3.43-3.54 (m, 2H), 3.69 (dd, J=11.14, 7.52 Hz, 1H), 4.04-4.12 (m, 1H), 6.05 (br.s., 1H),
6.83 (br.s., 1H), 6.93 (d, J=1.50 Hz, 1H), 7.06 (d, J=8.43 Hz, 1H), 7.75 (dd, J=8.73, 2.11 Hz,
1H), 7.94 (d, J=2.11 Hz, 1H).
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In a mxture of 50 nL EtOH and 25 nL water, 1.11 g
N-[ (4, 4- D net hyl - 4, 5-di hydr o- pyrazol -1-yl) -
wetdghasiho- net hyl ene] - 3- ni t r o- benzenesul f onanPCEEP®SY/053133
-AmiRbSN-AUVEGimetHPSES! Y-pytaZdP-191)-ER1aniRE -ntetAGiehk
benr:eq,ggmff)(gné}ﬁ?:g (W& G o% IDgnd thgljrr‘llE ?uare was rgfl u!<ed
Af t

er cooling to room tenperature, the

"iW] Itr8 b\@!ﬁ§e esulfonamlde

the filtrate, and 5%aqueous NaHCOB and DCI\/Ivvere
added. The material insoluyble in these phases was
filtered off, the organi c ,phgse was se%ed and the
aqueous phase extracted ohce nore vvltm The

conmbi ned organic yers we dried oveN MyS04 and

evaporated to Mryness to @ 1 02 g (]Af)l\@r\of

3-am no- N-[ (4,"4xdi met hyl - 4,

di hydr o- pyr azol 4l- I)-eE@_lA_am_m;— net‘?ﬁﬁ @ne] benzenesul
f onami de as BNbr dwn T oam CHE¥:NVR 25 MHz, CDC13) 6
1.14 (t, J=7.22H8k, 3H), 1.19 (s, 6 . 42-3.51 (m
oH), 3.73 (s, 2H), 3.93 (br.s., 2H), NG,6. 79 (m

2H), 6.90 (br.s., 1H),720(tJ783Hz 1H,
1.50 o7 NZthyl- 434Ld(nmth32-l4)5 did pd D yRL0 - 1-tarbbkarfAine EY2068/d0i88 133 suspend-
ded in ?(ﬁhﬂgﬁ?ﬁ%% 0% rIHF%rf @)llgé_}élv\%qoiogreg %Hévrééz)d;‘)fi%l éj?,-nltro-benzenesulfonyl
chloridg. ) ﬁmlﬁwe@mﬁaﬁr@g qvgm@m@h@ogzyemperature and extracted with 5% aqueous

NaHCb,A¢RE Waté“ Iapmag’agrdmeﬁmlﬂmﬂﬂ HC! %H@'&tr@ct@éﬂ”ﬁl@\nmbM The organic
chloride Cl Br 011-11 N_N

0 CIS SOH 0
phase@‘"ﬁn@ﬂﬁd QST g{{g%ﬁﬁg,eé(apqgtegdo HD’”EH? 19 9¥&iP 11819 (84%0 ofya brown oil. 'H
NMR (#@8 MiogIGECIL)s BN {teg=702a Az, 3Hch 261 @e6H), 3t4m3r53m1 5HNB.8B (br.s., 2H),

680 (& it By el Rl Tl Pl 7 ¥aivn, Pl daf W o0 vz 11

ice bath was renoved and the m xture was heated to
70C. After coolipg to roomtenperature, the m xture
was cauti ousl y/ggvred into ice water an/p—gitract ed
twice with 10N The conbi ned organi ¢ ] ayers were
dried over MgSO#4 and evaporated to dryness to give
6.57 g (93% Q -Hei ge soMU. IH NVR Az,

DVSO- d6) 6 _gﬁ (s, 3H), BouBiL,0t, J=8_28,M, 2H)
4.11(t,J8 Hz,2H) 7.37 (s, 1 H, 866 (s, 1 H.
1- Acet yl - 2, 3-di hydro-1 Hindo 6- sul fonic
acid ethyla 4 et hyl -4, 5-di hydr o- hyrazol - 15

1-yl)-nethyl eneat®%e C 1 / 0=5=0 NE B W: N O

N'I"N ~NIN O=S=0
In a mixture of 50 mL EtOH and 25 mL water, 1.11 g N-[(4,4-Dimethyl-4,5-dihydro-pyrazol-1-yl)-

ethylamino-methylene]-3-nitro-benzenesulfonamide was dissolved. Subsequently, 1.05 g iron

and 1.08 mL acetic acid were added, and the mixture was refluxed for 4 h. After cooling to room
temperature, the mixture was filtered over Hyflo and the Hyflo was rinsed with MeOH. The
alcohols were evaporated from the filtrate, and 5% aqueous NaHCO; and DCM were added.
The material insoluble in these phases was filtered off, the organic phase was separated and
the aqueous phase extracted once more with DCM. The combined organic layers were dried
over MgSO, and evaporated to dryness to give 1.02 g (100%) of 3-amino-N-[(4,4-dimethyl-4,5-
dihydro-pyrazol-1-yl)-ethylamino-methylene]-benzenesulfonamide as a brown foam. 'H NMR
(400 MHz, CDCls) 6 1.14 (t, J=7.22 Hz, 3H), 1.19 (s, 6H), 3.42-3.51 (m, 2H), 3.73 (s, 2H), 3.93
(br.s., 2H), 6.71-6.79 (m, 2H), 6.90 (br.s., 1H), 7.20 (t, J=7.83 Hz, 1H), 7.24-7.31 (m, 2H).
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DiPEA Br H2ZN N CH2Cl2 0 HCl N 1.94 g
4, N-Di et hyl -4, 5-di hydr o- pyrazol e- 1- car boxam di ne
whyapocisidri de was suspended in 50 ni DCM 4. BGI/RP2009/053133

5- Bromo%dﬁﬂfdradlq-ﬁﬁvdof@b SGWSHI bycid-etyldming-(4-ethyl-4,5- d|h dro-pyrazol-1-
yl)-m hf\%ﬁéﬁﬂn T(&QBQU g 3ro 1H ndo?g 4Ty Y
ori de he m xtur vvas stirred overni ght at room
1-Aceh® %‘?6@6 .aporated to dryness.
due was pur Jolme)) asn chromat ogr aphy
(gradient DCM EA 95:5 - 75:25) to yield 0.65 g (16%
of a brown oil. 1H NMR (40Q MHz, CD€IF°6 0.98 (t,

J=7.37 Hz, 3B)N_A13-1.21 (tg 3H),Brd 48¢1.80 (m 2H),
2.22 (s, 3H), (bro's. & TR), 3.1Y-3[27 pm 2H),
3.48-3.58 (m 2

343-3.84 (m 1H , ¥ o¢4.27 (m
3H), 6.91 (s, 1HYW“-/ 7.47 (s, 1 H), .
[guanidine NH invisible]. 25 41 WO 2009/ 115515
UnderPRT aEFpesabers) 5291E8 mLNciNorfospiifagig\asid Nkas\IRodledH itH@n ice Hpath, and under
stlrrlnfg%@% I\(Eéaét}ﬁgﬁ%r(gnoﬁfjollne W&r a@dé I—IE)&HBHV% 6§tlrgngf; was continued for 20

brono- 2, 3-di hydro-1 I ndol e- 6-sul T oni ¢
min. agej Whlé qu 'ﬁ?nbﬁ@ V(/a;s_ wpd Aand the 'F?%Hr@ was heated to 70°C. After cooling to

room Féhﬁrfb?éthrel-tb(é }TTlitElfehMéﬁﬁﬁtﬁmud@ prage dings Revestet Qné‘?@xﬂﬂécted twice with
DCM. mt%@'%& rg?m? aé(ar Wgrp?&&ovga/ﬁgsor‘t@pﬁﬂap%a eéjrto Gryness to give

6.57 gggel’/#)lmgattxelgegmlml B NBIRA00 dIHE DMSOFde)éﬁ QHEG (wa:?H)d 3t15 (t, J/=8.58 Hz,
S ifg% n and extracted tw ce
2H). 4 @JDg%IS% Hﬁlcon‘o hed”or ga ic ‘ayers were dried over

Na2804 and evaporated to dryness. The resi due was
1-Acetyu64bf(bred-2t8¢d|ﬁ1/dish Heihd ol dfoaip racid &6WEBAd(4iethyl8: R2Yihydro-pyrazol-
1ov])- e]035g (649 of 5-Brono-2,3- dihydro-1

=sul fonic acid ethyl ami no-(4-ethyl-4,5-d

i hyd ro-pyrazol-1 -yl)- meg hyl eneam i de ”_f?yel | ow
37

oi . 1H NMR (400 Mz, _)6096(t Hz,
3H), 1.17(t,J722Hz 101451“6 H)
3.00-3.15 (m 3. 485375% (m 2H), 3 (t J=8
Hz, 2H), 3.74 (dd, J:11 7.82 Hz, ,

(br.s., 1H), & O8417(m 1H)~6. 76 (dafs:‘b 6. 90
(d, J=1.50 Hz)s DFPER 1

2, 3-Di hydr 8N Hi ndol e- 6@ f oni ¢ aci d

am no- ( 4- et hyHC4, 5-di hydr o- pyrazol - 1-y
nmet hyl eneam de (conpound 33) NN NF N ~

1.94 g 4,N-Diethyl-4,5-dihydro-pyrazole-1-carboxamidine hydrochloride was suspended in 50
mL DCM, 4.58 mL of DIPEA was added, followed by 2.34 g 1-acetyl-5-bromo-2,3-dihydro-1H-
indole-6-sulfonyl chloride. The mixture was stirred overnight at room temperature and
subsequently evaporated to dryness. The residue was purified by flash chromatography
(gradient DCM/EA 95:5 — 75:25) to yield 0.65 g (16%) of a brown oil. '"H NMR (400 MHz,
CDCl3) 6 0.98 (t, J=7.37 Hz, 3H), 1.13-1.21 (m, 3H), 1.43-1.80 (m, 2H), 2.22 (s, 3H), 3.11 (br.s.,
1H), 3.17-3.27 (m, 2H), 3.48-3.58 (m, 2H), 3.73-3.84 (m, 1H), 4.04-4.27 (m, 3H), 6.91 (s, 1H),
7.47 (s, 1H), 8.99 (s, 1H). [guanidine NH invisible].
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N~ NEtsNN~N | HI H O=SSOEtOH 0=S=0 Br | | NH NH
To a solution of 0.30 g 5-Brono-2, 3-di hydro-1

wokimdadses 6- sul foni c aci d et hyl am no- (4- et hyl - BCTBEP2009/053133
di hydr o- pyrazol - 1- y}J)- et hyl eneam de in 50 Et OH was
added 0.94 nL of iethylam ne. The m re was

degassed t hor ouglﬁl , and 10 nol % of paN i um on
carbon was added.YThe 20 mi xture was hyd}ogenat ed
overni ght at a -essure of 1 atm TRe~g-xture was
filtered over j_Hyflto, the#iLowas hed with EtOH,
and the filtr ata &/as conceffPfat ed |ng%§c§o. The

resi due was ied by flash chr & aphy (DCM -
DCM EA 95:5 - E@@l) to give O. (76% of
2,3-Di hydro-1 Hiin 6-sul fonic acid NH

et hyl am no- (4 et -4, 5-di hydr o- pyrazol =%-yl) -

005 RATIIS ol ol AN L0005 LR s e

pyrazdl 14)8)—mefhi/le(nafami?dld)was'3d|@§bl\(dd, in288my JNddr astHR).73mU 2f 3VBRACI in MeOH

was i S8 iR pb gl ofipighg ulder g Mt iqhing go goprygemperature,
the mixtudp, was desified wjtbld . 50 NeHCQs isplutien @ad (ektragted. ®iceHwjth IDCM. The
combihbd org%\n%Qayerg-%/e%'rhrlgd'%vermazzéo a%& e(/%orétebbto dh\Nds$ The residue was

-6-
purifeg iy Tasih Fsomalogtam (BOBURIY B 3y Rrare 031y (6Skhol Sfromo-2.3-
dihydreaH-fgole6-§@RATROAIM efid)amiho-{d-EthyiN, BldN@dfcﬂp)Nhlzolh -y-thettlyleneamide

as  y2lign g T B o iter EB R it bt VSRR He: 3817 @ J=7.22 e, 3

1.45-1e8ehyrha st 03.0e-3eiGhiyh,- 3H)5 3d48h&d?c(rrp321—ﬁ,zﬁ]62](tyﬁ8~43 Hz, 2H), 3.71 (dd,
— t 2 n t —
J=11. {TAPM ﬁ?eﬁ-lg g%1v¥g§sed'1ﬁg%d;)@eg1mm%§lg i PehaH)! é‘@o (d, J=1.50 Hz,
1H), 7éﬁr(l§oﬂ'|)w§§6dl The mixture was sti rred over ni ght at

50C. The m xture was 10 cooled to roomterrperature and

2,3- D'E‘gbltoemqn grs ‘mefdtn(r?%t :%\%a(}shgva (Inér'g \gg(ﬁt&ﬁglr ynesg J'loc? yrazol-1-yl)-

methllﬂmemdedmmd@r)l fied by flash chromatography (DCM
DCM EA 95:5 - DCM :2) to give 70 ng of
H I ndol e-6-sul fo acid ethylam no-(4
et hyl -4, 5-di hydrNé yrazol - 1-yl ) - net hyl ﬁe m de as a

white armrphousslld 1H Nl\/Ré4OOI\/Hz NCDCIS) 6 0.86
(t, J=7.52 Hz, 3 /1\06(1,N—722Hz)81;])/\132157

(m 2H), 2.89-310QNm 1 # (m 3H)),
3.89 (t, J=11°27 Pz, 1 H), 6@54(b|rgg H, 6.84 (d,
J=1.50 Hz, Fr .96 (br.s.,

NH NH

To a solution of 0.30 g 5-Bromo-2,3-dihydro-1H-indole-6-sulfonic acid ethylamino-(4-ethyl-4,5-
dihydro-pyrazol-1-yl)-methyleneamide in 50 mL EtOH was added 0.94 mL of triethylamine. The
mixture was degassed thoroughly, and 10 mol% of palladium on carbon was added. The
mixture was hydrogenated overnight at a H, pressure of 1 atm. The mixture was filtered over
Hyflo, the Hyflo was washed with EtOH, and the filtrate was concentrated in vacuo. The residue
was purified by flash chromatography (DCM — DCM/EA 95:5 — DCM/EA 9:1) to give 0.20 g
(76%) of 2,3-Dihydro-1H-indole-6-sulfonic acid ethylamino-(4-ethyl-4,5-dihydro-pyrazol-1-yl)-
methyleneamide as a red oil. '"H NMR (400 MHz, CDCls) § 0.96 (t, J=7.52 Hz, 3H), 1.14 (i,
J=7.22 Hz, 3H), 1.43-1.67 (m, 2H), 3.04 (t, J=8.43 Hz, 3H), 3.42-3.52 (m, 2H), 3.60 (t, J=8.43
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1 H, 7.36 (t, J=2.86 Hz, 1 H), 7.59-7.70 (m 2H),
8.26 (d, J=1.20 Hz, 1 H), 9.55 (br.s., 1 H).
woRG0041551D et hyl - 4, 5- di hydr o- pyrazol - 1-yl) - et hyT/BP3009053133

Hz, 2%;@0%‘?1&%&&‘3‘7.%3& henzepesul £97281HAS H)COBBHNG=1.50 Hz, 1H),
7.10-/NLG (e, 2H) DY A€t/ ka/1 (g 160 dNhyedingisipled-azol - 1- y1 ) - et hyl ani no-

rret hyI enel - 3- net hoxybenzenesulfon- amde d | o=s=o0 /
~NL N I/ N'\N \ PEA O=S=O H H2N N CH2Cl 2
1H- Inqi@p thgfqgmg acid ethylamlno (4-ethy|-45d|hydro pyrazol-1-yl)-methyleneamide
(compRued &) - 4, 4- di net hyl - 4, 5- di hydr o- pyr azol e- 1- car boxani d
i ne hydrochl oride s suspended 25 in 200m. DCM 4. 39
m_ of Di PEA ms//ggyjfd, fol | owed by 2.5
3- met hoxy- benz&ngsul fonyl chloride. ¥he nixture was
stirred over wee eryj\ﬁt room t enperat ur he m xture
was extractedNSubSequent | yami th 5% aqdeqz{u HCO3 and
2M NaCH sol utOFFO the or gadeRe T ayer 0=430WD 2009/ 115515
PCT/ EP2009/ 053433 was dri édcover Na2 and
evapor at ed to ness. The residue urified by
flash chromatggnraphy (DCM MeOH 99. 53025 99:1) to
give 2.95 g (71%/of an orange oil. 1 (400 MHz,
CDC13) 6 1.16 (t, J=7 Hz, 3H), 1.22 (s, 6H), 3.43-3.52

0.14 5”2 Q}ﬂ)lréyd% -1R-ihdle-B-sulfShit: , a&dS%th}ﬂeﬁnln&l(ﬁ-etr@I 44%- cﬂ@drd- yrazol-1-yl)-

methy. nggmj (fe w%s_glsgajved}mt% tgéegd tlye@@xte?ﬁn\g@giq?gaspeggar( /0 mol% of
palladiim dn %aBaoHZWaslacHd)ed Nhal mixtNrdNwadl stirrétd BVdrnight Bt 50°GH TBBr8ixture was

coole%opf)%niérgp%gﬁ% QTEergd OQ%r%ﬂon?rié; gﬁ%ﬂ%\ﬂgas@%ﬁg W|th toluene The
filtratermsashgtapaedteBto drgnénsxanddbe zesidusuvas purifiedeowitash chromatography (bCM
- Dd%h/\&_ﬁoéfygd I§(‘39I/FJA3 872)nﬂo g%?\f/e 20 ]rn@Ao’Fqu-HI'hHQB @guh%ﬁfcgadld" ethylamlno (4-

he ‘'m xture was stirred over wee
ethyl- ‘h@ dl‘rtygfﬁ Mﬁ%ﬁéﬂa%'hméthyﬁnsam'éa@écﬂ)ﬁh'mmh%ﬁ %Qildutl'f UMR (400 MHz,

CDCI)89. %Jl@leﬂ:ﬂs)z Hﬂemm bbeet UEXREH, BAAL .Z0NEAI(MedHR 2.89-3.00 (m, 1H),

o.35 L AR B Rt Fos BB RS S S 0 Gl S ). 696 .

1H), 7138y(Er/=ReR6 rmpaiogtm}mnqm; BH), 8.26 (d, J=1.20 Hz, 1H), 9.55 (br.s., 1H).

N-[(4,4-Dimethyl-4,5-dihydro-pyrazol-1-yl)-ethylamino-methylene]-3-hydroxy-
benzenesulfonamide (compound 36)

N-[(4,4-Dimethyl-4,5-dihydro-pyrazol-1-yl)-ethylamino-methylene]-3-methoxybenzenesulfon-

amide

H
)\\ g DiPEA
H,NT N CH,CI,
-HCl @\
o

2.5 g N-Ethyl-4,4-dimethyl-4,5-dihydro-pyrazole-1-carboxamidine hydrochloride was suspended
in 20 mL DCM, 4.39 mL of DIPEA was added, followed by 2.52 g 3-methoxy-benzenesulfonyl
chloride. The mixture was stirred over weekend at room temperature. The mixture was

extracted subsequently with 5% aqueous NaHCOj; and 2M NaOH solution, the organic layer
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aqueous | ayer was extracted once nore with DCM The
conbi ned organic |ayers were dried over Na2SO4 and
weraporaied to dryness. The residue was puri fiBdr/Bp2009/053133

was (gr|e§z Bv&r?élga'?ﬂgérﬁip%%pc{rw NS I1he 98sidde WihsY bElifbd by flash
chrom[qiqg(rap?w-(DiC;WMeQH 99.5:.0¢h hyasa:a,) bygi\aq 819519 §7|1j%)1c5 an orange oil. '"H NMR

(400 5 00, 10V DLV Y 5 A SaRaR 4B, 2, 05

(s, 3H), 6747 (s H), 395 (bt.s14H)s7.06K)d, J38 40d 2,562 1), 213p,(t, I=8 &1z, 1H), 7.46-
br .S, - 1H), 6.79 (br.s., 1 H),
750 (AP 7oy Ps B 2D B D LS de thr d, s

Hz, 1 H, 7.66 (brl s, 1 H).
3-Chl oro-N-[ (4, 4/u{ net hyl - 4, 5-di hydroy,-piazol -1-yl)-et
hyl am no- net hyl ®neq - 5- hydr oxy- 20 berkemesul f onam de

(conpound 38) 3-Brono-5-chl oro-phenol "Br 1)
Pi nacol borane B{= > 2~Bi s(dj_net hyl ph oY et hane /
1, 5-cycl ooct agiknel'H5- i nde&ﬁii).j ridigmg(J"y 2) Oxone HO

Cl  Under an atmosphere of C#fy nitrogen, 103 ny
1, 5-cycl ooct agi ene( H5-i ndenyl )i ri di 1) was put 25
in a 25 nmL Pyrexthottle. Subsequent e added 0. 04

mL 1, 2- bi s(di net hyfphosphi no) et hane, 0. 61" i
3-bronochl orobenzene and 1.52 nL pi nacol borane. The
In 20mimkt DGMMWASS2S i NF[ed4-BimahQIct, 5ty dx-fyrizol-Afy esthylenlnongethylene]-3-

to,roomtenperature, .the bpra duc ken i.n
methoy R o es ERE 4 05a B aap 181 It Pb. s QB BB g DOM wes
addedndse adisitete slae witiretl @var wédkend atfroamOteBpeMtsrel At 5% ragubous NaHCO,

soIutioé')wi(\f(\)/%\]é,e gﬁ&iﬁl\%ﬁ%ﬁ@ﬁyﬁe %p*t@rgqﬁ?t:qgoenéqqr?%({lgrﬁac S ﬁ%@%%tg; g@esr quenching,
this w20 (isblved Ity GEnllyBR2AH09/t0d 3did8re. tThepegatiarieyeandas separated and the
extracted three tines wth. The combi ned organic .
aqueof RS VS SRR PTG Va ey SN M e SRR ET S By Ers were dried
over Nu,Bastd dlaporatsd thudrynwass. pilhel fesieide biyad padfied by flash chromatography

OB UL TR ol s |t TR LR W e e frazo 10

ethylaMil emzkglen2P8Bydrosybenzenesulfonamide as of a beige powder. "HNMR (400 MHz,

cocugp SRl 97 BP0 B P05 R BT m.72 e

6.79 (68.s. A0} 619¢-7-63 {m,AlH)27 58-7R43nBrReNDr.56 (Wildpues phend), 7\685br s, 1H).

di ssolved in 50 nL acetone. Subsequently were added

8.04 g potassium carbonate, 1.52 nL benzyl brom de and
3-Chl6r0SK-[(@#,4-8imethyl-4, b aliydio Liyrazisli1ag) -ethifhndine -k thiylone ] 6asydroxy-
benzehet Lixiethilder(c@mpound3®| ed to room tenperature and

filtrated, and the filtrate was concentrated to
3-Bro@b¥en@ssio-phBeolr esi due was chromat ogr aphed over a short

col um of sili )ap, eluting with DCM PA 1:4, and ¢ he

h

{égagg ﬁ%ﬁ&gﬁigﬁ%&( at the fron) was

Wi th actsMeios@dduaBHs Mk irbilh (i atiO_nI

[)iri
obt ai hee ~gH NURCH00 MHz, CDC13) 6 5.03 (syo

(t, J=2 Hz, 1 H, 7.03 (t, J=2 Hz, 1 H),
Under an atmosphere of dry nitrogen, 103 mg 1,5-cyclooctadiene(H5-indenyl)iridium (1) was put

in a 25 mL Pyrex bottle. Subsequently were added 0.04 mL 1,2-bis(dimethylphosphino)ethane,
0.61 mL 3-bromochlorobenzene and 1.52 mL pinacolborane. The mixture was stirred at 150°C
for 3.5 h. After cooling to room temperature, the borane adduct was taken up in 17 mL acetone
to give a clear solution. This solution was added slowly to 17.41 mL of a 0.30 M solution of

oxone in water cooled in an ice bath. The mixture was stirred vigorously for 15 min. at room
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15 7.12 (t, J=1.5 Hz, 1 H), 7.31-7.45 (m 5H).

3- Benzyl oxy-5-chl or o- benzenesul fonyl chloride | Br
w@2®9A0s511) i PrgCl - LiCl 2) Sul furyl chlori deCZEPIDbiF053133
tempelrat@enzrq ow%éxy- %rh%erzré;“tlgﬁéﬁmg{ gcgﬂgnﬁ%ngoru%ged orgsanll raases were dried
over N@Sfas arrzloe\mpyrefm:to draeshel hei Isetsuiv@ wmsp@rd@riew flashaghromatography

e t t N
(DCM? fo )GQIQ 1/50 r% % ﬁfn%a i)% gfslog@f Iﬁ ,Ceﬁlv!gﬂ’] kffdwn data (compound
(1), M@'@ﬂiﬁ‘laeﬁ WHs added, and the mi xture was sti rred at
roomtenperature overnight. After cooling to -40C,
2.41 nmL of sulfuryl chloride was added in one portion
1-Bengwioxya3-beaing-p-chip@-bengenet he nmi xture was stirred for 15
m nut es at [EPOM tgenpgatdure After cooling wgth an

i ce bath, t%e m xt e e caleRghed with water Jand

aci di fi ed th #.cM aqueous HCl . The m xt uf
extract Eg BE, apgihdie orgdnic e was é'led
over 4 and evaporated to dryneg he resi dué was
purified by flash chromatography (PASNPA/ Et20 95:5) to
i 0
2.54 %@rg@éé%lgrgg _2e I \?/és %is%&ljle% L}ﬁeéé rr?llt lac?]tgﬁe %s%qpﬁntly were added

8.04 g7p&éss]um7ca('tﬁnnaﬁd-l)1 527 mbObdrizyl trs@iddzandl0MdB,g ’rbtrﬁﬁut@tammonlum iodide.

The mitageuds refibead for. 2 0. SOEA AR TR wlbdrotig, s BTAE, Qi e itrate was

concertvhted -tyl grydsey Tasi meido@tving efrematdoedphedesusr faosaort delu@in of silica,

eIutin@%ﬁ@A/PAd}éér@K’h% Ihll%oc%r: of%ed)l\k)gly@tgrl\laé%r%:{a)t thl:e)zi TJI?O% was removed

with detile laytbod, Aftei Ifi‘&ﬁahgfﬂm -aﬂad5e\lﬁpbseﬁib0 Pyinag qbe ) -of ar pakayalldw oil was

obtaing 5t NMFREROME SoER) © BB GDET 5,132'1('?5%:%& .08 b2 iz, 1),

7.12 (BUbeBHH ONY,75631- ¢_h53mp5}b)enzenesul fonyl chloride. The
m xture was stirred over weekend at room tenperature.

The m xture was extracted subsequently w th 5% aqueous

3-BenNabkyB-cRIBEb- B -BasddIBs Ry dhioABe the organic | ayer was
dried over Na2SO4, and evaporated to dryness. Téwe
residue was purified by flash chronat ography

0
(DCM acet one 99: Y to gi V§M1C|2Lc:|g (62% of ar ? gnge

oil. 1H NMR (4 2) Sulfuryl chloride

O/\O al THF ©/\O

Under N, atmosphere, 2.23 g 1-benzyloxy-3-bromo-5-chloro-benzene was dissolved in 50 mL

Cl

dry THF, and the mixture was cooled in an ice bath. Dropwise, 14.84 mL of a 1M solution of
isopropyl magnesium chloride — lithium chloride complex was added, and the mixture was
stirred at room temperature overnight. After cooling to -40°C, 2.41 mL of sulfuryl chloride was
added in one portion (T raised to 10°C), and the mixture was stirred for 15 minutes at room
temperature. After cooling with an ice bath, the mixture was quenched with water and acidified
with 1M aqueous HCI. The mixture was extracted with MTBE, and the organic phase was dried
over Na,SO, and evaporated to dryness. The residue was purified by flash chromatography (PA
— PA/Et,0 95:5) to yield 1.53 g (62%) of a colorless oil. 'H NMR (400 MHz, CDCls) § 5.14 (s,
2H), 7.30 (t, J=2 Hz, 1H), 7.34-7.47 (m, 5H), 7.50 (t, J=2 Hz, 1H), 7.62 (t, J=1.5 Hz, 1H).
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10 MHz, CDC13) 6 1.16 (t, J=7 Hz, 3H), 1.23 (s, 6H),
3.40-3.50 (m 2|—|) 377(br s., 2H), 5.09 (s, 2H,
W®2009/1{(%151 H), 6.80 (br.s., 1 H), 7 07 (t, J-ﬂcﬂzpzonwosslss
, ( | %)

benzenlesulfonmmldne 10 nmL DCM 1.28 ¢

3- benzyl oxy-5-chl oro-N-[ (4, g di met hyl - 4, 5- di hydr o- pyra
zol -1-yl)-ethyl- 15
ved, and

am no- net hyl ene] - benzenesUT f ohani de was di ss
after cooling in anice b 5.64 L ofalT‘M
sol uti oryw—gg/BBrS [ \ ded dropw se. T
m Xt ur en stirr@d gt room téhperaturefoml H and
quenched th a 5%zqueogsNaHCB sol uti on®
organlﬁ:N e‘r\vvas—sep@qag‘ed—and’the aqueo ayer was
ext ract’ ed,once nore w th°DCM The conbi nedni c
| ayers were dried over Na2SO4 and ray’ed~toc
dryness. The residue was purified | ash 20
chromat ography (DCM MeOH 99:1 - 98:2) to yield 0.93 ¢
0.93 ( 92%N-&thyB4 @hlimethy M, p{dihydradpyrezdigHl-carboxamidine  hydrochloride  was
0 70l - I I
suspeﬁdesd %eﬂggﬂ‘egg g‘hﬁm " B.P%SA'ML?%&‘&WN %SS Sopgafg%ﬁnzyloxy 5-
chIoroWﬁRzeﬂk&DﬂfM&i Ch@DdH.S')ThGGrrﬂxtler Was stirred bimr v@&d)kenci al Goqns temperature.

The m?{‘)lr’e V\:IJ’a tr%ft%gjgg% a(u%mlylw@ g@ é% % Na%t%) ﬁgdéi/l ‘\_lfOH solution, the

organig. |4ybr(\/tas drietl. over Na,SQu, ling evap@ate@dd drynes8. Bradresidis Wi, purified by

flash %ﬁ@é@éﬁy 8@§y@a§eto]ne@9:1)4tg AR 298/ (6329 5Pan orange oil. H NMR (400

MHz, SDRH) B0 iy =Rz 3H3- 2Rt -68)i 3.6D8.50 (on2i8) BIT72(byk) 28), 5.09 (s,
2H), 6 g’('ssﬂlﬁ, BB OV §Nelo7 (Pepzenes i AnATE (A6 COROME m, 1)

N- Et hyl - 2, 3-di aza- spi r o[ 4. 4] non- 3- ene- 2- car boxam di ne
S H I PI\IOr"NNHZNNPyrldlneHNN- "oz

40.89 g 1-Ethyl - | -i sot hi ourea hydroi odide was
di ssolved in 150 ridine at 40C. Subsgquently,
20.00 g 2, 3-di aza-spi'ro[ 4. 4] non- 2-ene was added and

the mixture was st |)/'J{ g\cover ni ght under refll ux. The
m xture was cool ed't of60C and mmncentrat ed) ‘Unfer
reduced 10 pressFE;° and the BLEnge r esi @G§ Q/vas t aken

up in DCM (250 The organi ¢ phase was
times with vvater,i ed over Na2SO4 and ¢
under re esglure. Residual pyriqdine & renoved
by azeot c destillation with water under reduced
pressure a 60C, and residual water was renoved by
In 1oaﬁeom(cmpl10281@8taltieht@;wb>gps “BhibRo-N3@IY- @lﬁ%ﬂ?l 4t53@|ﬁydro pyrazol 1-yl)-ethyl-
ed

reduced pressure a C. This |eId %
amln%pthWﬂrWeQﬁqulfemlge maﬁéilssg %1 3nd after cooI gin an ice bath 5.64 mL

of a 1M solution of BBr; in DCM was added dropwise. The mixture was stirred at room

temperature for 1 h. and quenched with a 5% aqueous NaHCOj; solution. The organic layer was
separated and the aqueous layer was extracted once more with DCM. The combined organic
layers were dried over Na,SO, and evaporated to dryness. The residue was purified by flash
chromatography (DCM/MeOH 99:1 — 98:2) to yield 0.93 g (92%) of 3-Chloro-N-[(4,4-dimethyl-
4,5-dihydro-pyrazol-1-yl)-ethylamino-methylene]-5-hydroxy-benzenesulfonamide as a white
amorphous solid. '"H NMR (400 MHz, CDCls) § 1.13 (t, J=7 Hz, 3H), 1.16 (s, 6H), 3.41-3.51 (m,
2H), 3.56 (br.s., 2H), 6.75 (br.s., 1H), 6.76 (s, 1H), 6.99 (t, J=2 Hz, 1H), 7.44 (t, J=1.75 Hz, 1H),
7.54 (dd, J= 2 and 1.75 Hz, 1H), 7.72 (br.s., 1H).
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15 antici pated product which was used in subsequent
steps without further purification. 1H NMR (400 Mz,
WED03)5565 1. 35 (t, J=7.22 Hz, 3H), 1.57-1.99 (pPeT/BPH0p9/053133
3.60 (q, J=7.22 Hz, 2H), 4.04 (s, 2H), 7.03 (s, 1 H
[ guani di ne NH2 invi si bl e].
4-Aminometiayi {2 3-diaza-gpigidrAnpr8rentaiy) 2thylasingmetheanehes
benzmnesulrﬁwarmdledﬁ@rd@our@l X | o=s=o 0 C~SOHNO N O
O Under N2 at nosphere, 11.26 nlL chlorosul fonic acid
N-Ethwes3-disaasairel.4inoni-d-enerdtcarboxamidineier stirring 10.00 g
n- benzyl pht hal i m de was added_portionwi se gver a
period of 20 mn. The ice @r was re and t he
m xt ure was hea{gd to 60C 0 mn. her/ cooling to
room 25 tenperaureil the ri xjure was '
into ice water d/Q(tract\eJ twi ce witAN“chl orof orm
The conbi ned,Nor gahi c Iay , dri ed/d% MyS04 and
concentrated to a smal | vo[une TheH pr o NE?\ma
ned by trituration of the concentrate with PAto
40. 8993 \}EEtlfm 24rz|!et@yl |§qtg%|rqg\f hydroipdide W@?ON%IHNW (’Qi.ogyrldlne at 40°C.
Subsé&h’éntlﬁ@@l@ g & ﬁd%@a-@ﬁlrcgzlzﬂ]nonb -Efe (s ala8d Aa%d"lﬁe‘]rgﬁuz% was stirred
overnlgﬁt quLgr reﬂlgrx V@e?)@mgw@15\@§5cq@@ﬂ/mgp§@(@/qm3gq(@entrated under reduced
preSSLNe [ 6Rd %@o%ﬁgeﬁﬁblﬂ% 4] BRE Jpan-ceml (hS@trﬁIW e NRgameE hase was

| enel -4 di oxo-1, 3-di hydr o-i soi ndol -

extrac dy?’ntﬁ'ﬂ?ﬁ/ mth b‘%ﬁ?él’fgﬁgl P\ NP3+ @nd pvagpogatest Nnder ggdyjced pressure.
Resid¥l p\/rldlhe Wl r@mevél b%zedﬂo@c@e@%%n With e Nirfdd? (dddicBy pressure at

60°C, and residual water was removed by azeotropic destillation with isopropanol under

reduced pressure at 60°C. This yielded 31.5 g of a yellow/brown oil containing ~80% of
anticipated product which was used in subsequent steps without further purification. '"H NMR
(400 MHz, CDCl3) 6 1.35 (t, J=7.22 Hz, 3H), 1.57-1.99 (m, 8H), 3.60 (q, J=7.22 Hz, 2H), 4.04 (s,
2H), 7.03 (s, 1H) [guanidine NH invisible].

4-(1,3-Dioxo-1,3-dihydro-isoindol-2-yImethyl)}-benzenesulfonyl chloride

Under N, atmosphere, 11.26 mL chlorosulfonic acid was cooled in an ice bath, and under
stirring 10.00 g n-benzylphthalimide was added portionwise over a period of 20 min. The ice
bath was removed and the mixture was heated to 60°C for 30 min. After cooling to room
temperature, the mixture was cautiously poured into ice water and extracted twice with
chloroform. The combined organic layers were dried over MgSO, and concentrated to a small
volume. The product was obtained by trituration of the concentrate with PA to give 10.44 g
(73%) of a white powder. '"H NMR (400 MHz, CDCls) & 4.95 (s, 2H), 7.67 (d, J=8.43 Hz, 2H),
7.73-7.78 (m, 2H), 7.85-7.90 (m, 2H), 8.00 (d, J=8.43 Hz, 2H).
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05 3.07 g
N- Et hyl - 2, 3-di aza-spi ro[ 4. 4] non- 3- ene- 2- car boxamn di ne
wor@tigdseh up in 200 n. DCM  10. 83 ni of D PEACTMEB2009/053133
added, followed by 5.00 g
4- (1, 3-Di oxo- 1, 3-di hydro-i soi ndol -
N-[(2, (gHDrammﬂlroMkﬂslmmaara vlhathvlammaameﬂwlenwh#( h-giaxpel . Gudiydro-isoindol-

roon1tenperature The m xture
2-vim@hyFbetkAURIGh Gl quently wi th 5% aqueous NaHCO3 and
2M NaCH sol ution, the ofganic |ayer was i ed over
Na2SO4, and evapor at ed o=¢=dryness. The due was
purified by 10 flash chragat ography (R 1:1) to

give 2.51 g (38% of a oil. 1H NVR (400 MHz,
CDC13) 6 1.13 (t, J=7.22F 1. 60-;\82\(m 8H) ,
3.41-3.50 (m 3.81 (br.., 2H), 4“89H(s 2H)
6.79 (s, 1H), d, , |-‘B $=p 70-7.76 (m
2H), 7.81-7. m2H) . H, 2H)

[guanldlne NH nvi si bl e NS NN =11 N-----,
N J--1 J\P’%dl\am B%—ﬁ#g—d—k&(—e—-‘ £5=Q O=S=0 EtH
O N NH2 15'*26 251 MChe

N-[(2,3-D aza- splro[4 4] non- 3-en-2-yl)-€th m no- met h
yl ene] - 4- (1, 3-di oxo- 1, 3- di hydr o-

i soi ndol - 2-yl net hyl ) - benzenesul f onami d& wa aken up

3.07 % %llf’i—?,ﬁtagé'-sp%[h@ﬂ]nd?ﬂdﬂbﬁé bea%oxgmﬂ?ne Was hé(lgé'naﬁb 200 mL DCM,

he m xturé was refl uxed for

10.83 c@él PhIPBAr wasn addegerfalfaies, by ha 00 @ri‘réﬁ?’ﬁ}'@& bﬁtdéiiygro -isoindol-2-
yImeth%fbén'zéﬁ&ruﬁ%y(PEﬁIorla—é] hbirhikiupd @a%ﬁrr&ﬁ&%@m%ﬁtaét %{)m @éh%erature The

he residue was triturated 20 e solid
m'XtUFﬁéW%S extraciecd guksenuentlygwith 8% am%era@Oe@aﬁo%'\éthﬂ @olution, the

organ@mjb‘ég\gaggg}eggdé%rsgxla%b% anﬂ%vmrg%36%§ The residue was purified by

flash ehigmatagyary:(PALAS 1d1)at939'\é€pi2r5d[a (%}%bﬁf 3-tepwp g )HéiM§|(400 MHz,
CDC|3?\IB11”@ gej—lwﬁifld??n?%q 828('rH fsmasm 8 5%>S(n@ 2'@@03 84 lor.s., BH), 4.89 (s,

2H), 61795(@, iHB3Z. 4(9,-@ J=3i-ﬁ3 2. ?4-@ (qo 27[-@ m32|-927 (35;-3837 m QH)) 7.88 (d, J=8.43
Hz, 2@@&&&@%%,.8\%%%6 82 (s, 1H), 7.40 (d, ‘] 8 13 Hz,

13 Hz, 2H) [NH2 & guani dine NH
i nvi si bl e]. 54{[(4,4-Di

nmet hyl - 4, 5- di hydko- pyrazol - 1-yl ) - et hyl am ng: et hyl ene]
- sul fanmoyl } - k/)_(:%m di ne (conmpound 41)

4- Cyano- N-[ (4 4=di net hyl - 4, 5- di hydr o- pyr, -1-yl)-eth
yl am no- net hy¥ | - benzenesul f onam de N =5=0 N~N
NJ-11 N / O:S/IK )\
N7 N/\ NEOSNTTN
Hydrazine hydrate | H
o=8=0 " 0=S=0
EtOH

@)

N NH,
o)

2.51 g N-[(2,3-Diaza-spiro[4.4]non-3-en-2-yl)-ethylamino-methylene]-4-(1,3-dioxo-1,3-dihydro-
isoindol-2-yImethyl)-benzenesulfonamide was taken up in 50 mL EtOH. After addition of 0.70
mL hydrazine hydrate, the mixture was refluxed for 2 h. After cooling to room temperature, the
formed precipitate was filtered off. The filirate was concentrated, and the residue was triturated

with DCM. The solids were filtered off, and the filtrate was evaporated to dryness to give 1.20 g
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NON CN D PEA _ I \ H2N N CH2CI 2 10 CN 500 ny
N- Et hyl - 4, 4- di et hyl - 4, 5- di hydr o- pyr azol e- 1- car boxam d
wo p@omesisuspended in 10 nL  di chl or omet hane; BCPBRP2009/053133

(67%)(& %Aﬁﬁ%rﬁe%yl@l EA. eﬁg ﬁzg PQ ﬁéﬁ@iﬁ%ﬁ&dn&‘n&nﬁ%ﬂene}benzene-

equl v 4-'cyano
sulfonﬁwdmaseawa@ ot {H NMR ¢408r MHgh€D&ts) |8o1oh4 {tefpéPatHn 8H).The9-1.83 (m,

8H), %ﬁ%&%'zﬁ@,aque&tﬁg?&"& LRS! EHE"& z‘i}g( ‘iz-@%%?xé JMAHGE, on), 7.88

ried’ ov
(d, J=8.08 2N Sugnemidinebidedsiblebssure to yiel d 680 ny
(82 % of a brown oil. "H NWR (400 Mz, CDC13) 6 1.16

(t, J=7 Hz, 3H), 1.25 (s, 6H), 3.39-3.50 (m 2H), 3.81
4-{[(4,4Dinwthyl-4, 5-dily df brpyegzol-11))-etbyagnige-methylenelrs figanioylp-
benzamidirgHromBo@m-41)09 (m 2H). NON NON NJ-11 N~ ' NH4C

NE'"J--1 N~" | HM3A | HOS=0 O=S=0 Toluene CN
4-Cyahid 4 2méthQIgt, §-di{hi/Oroepprazal-J1 -viratioviamimoerhétby ledel-beagenesulfonamide

suspended in 10 nL tol uene and the m xture was cool ed
in an ice bath. Dropwi se, 10.12 ni of a’ﬁ;;Msol ution

of trinmethylalumnium (1®=sg0i v.) was @ddded, the ice
bat h was renoved and the mixture was sti"nfed at room
tenperature for, 30 m'nut

Subsequent I)Lk asol ution

of 0.71

4- cyano- N-[(4;| di met hyl - 4,.5- di hydr o- Qr;ﬁr—@zol 1-yl)-

et hyl am no- met yI ene]j - benzenesul f onam in 10 L

t ol uene was ropvxn the 4 O 2009/ 115515
PCT/ EP2009/ 31?@. m xt ur &'fKls stirre 80C

overnight. After cooling down, the m xtdpure was dil uted
with ethyl acetate and extracted with 2 M NaOH. The
conbi ned organic |ayers were dried over Na2SO4,

500 mg Nelethidt &dm@bﬂé&ﬂﬁa@r@d@y@?@@ﬂﬁé@@é@aldmeewg@rséspended in 10 mL
duchlo%ﬂﬁétﬁéri‘eab'%wéizb Jduﬁf?rDPEALWé‘s a&aﬂgoe(%?)t é&fﬁfsgﬁ@gtl? 0.49 g (1.0 equiv.
4- cya@%p&pesgl@wmlgn ez;d’@ewp{%tur@mi irrgd pvgqmg{ng at mpom r,qinperature The
reactuﬁ‘l’%mtdre%?as(éo%a@ﬂéh’wﬁl bl a%uéghs( IEDbHéU); gg@ 250 a(q%eo@é'?_lﬁaOH dried over
Na,SG andl gonpgnirated aqpler @d{JP%(iLPI@-SﬂJre to yield 680 mg (€§2 %) of a brown oil. 'H
NMR (@thHz“CéCP' %Wd’f @&PW?‘Y—Q' 33, 25 g‘ %),a%g%.éﬁ{nh,yir%?%]m (s, 2H),

-sul fanoyl } -~ benzam di ne (cohpoun
6.71 (- Wﬁh(ﬁ?@ (s¢ AHA-7dl 3ret/ Byin, ZHBBcﬂZh@AaQ émpihazol - 1-yl ) -eth
yl am no- net hyl enel - benzenesul fonamde d N 0=S=0 ~N

N
N)\N/\ NH,CI N)\N/\
| H MeAl | __H
0=8=0 —_ 0=8=0
Toluene
CN
HN NH,

1.08 g (10 equiv.) ammonium chloride was suspended in 10 mL toluene and the mixture was
cooled in an ice bath. Dropwise, 10.12 mL of a 2 M solution of trimethylaluminium (10 equiv.)
was added, the ice bath was removed and the mixture was stirred at room temperature for 30
minutes. Subsequently, a solution of 0.71 g 4-cyano-N-[(4,4-dimethyl-4,5-dihydro-pyrazol-1-yl)-

ethylamino-methylene]-benzenesulfonamide in 10 mL toluene was added dropwise, and the
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N'N/ I I H NNCNOS=O NDPEA | \ HZN N CHCl 2
CN 500 ng
woRdbhyisist, 4- di met hyl - 4, 5-di hydr o- pyr azol e- 1- cBChBRZN9/053133
i el 0 ,
o S5 A0l PR SHTSRL S0 32 s i o
acetatelang exffacied)with1 I\/BN@@éththercpmb@rsasdl ¢rgﬁ|w: layiersoweedriephever Na SO,

ﬂlteredi“ éhb” SohBshuStdd rSﬁ’de‘PV%&U&th d;%sgugé’mlil?rlm&ﬁcﬁat M&w column

fion mxture was extracte % aqueous 1
Chromamr@hm @@QTUEQNI\&US{; yigided B3 16vmg (48\|ai’/2)3®‘4aamﬂ‘-whlte amorph. 'H NMR

d [

(400 1BS R PS T TG R s M PR IR b R Bt a0 20 077 =
1H), 6(80, (bds71H)Z7. 68+9I)74(1n2}|)('$94~8b®2,(n82ml-3. 52 (m 2H), 3.81

(s, 2H, 6.71 (br s, 1 H, 6.80 (s, 1 H, 7.59 (t, J

=8 Hz, 1 H, 7.73-7.79 (m 1 H), 8.15-8.21 (m 1 H),
3-{[(48-Ditretlyl-485-28y(dne-pYradol-1 HONNZIEMINbEetPlenal Sl famoy i}
benzarmiNb®@ACompelro=4)0 O=S=0 Toluene CN NH2 NH 535 ng (10

equi v.) Ammoni um chl ori de was suspended in 10 nL
3-CyahoiNighd-dinmethyimd . &dinydroamgazat-d el egthylamano-metbylbadFhenzenesulfonamide

Dropwi se, 5.00 nL of a 2 M solution of

trinmethylalumnium (10 equiv.) was 25 , the ice

bath was renoved and the mcture was sti/rried at room

tenperature for 30 m nut esss=Bubsequent| yN"a sol ution

of 340 ny P

3- Qyano- N- [ (4, 4kdi met hyl - §, 3 di hydro-pyﬁazk‘pﬁ- 50 WO

2009/ 115515 NEP2009/ 05 CN

yl)-et hyl am notnet hyI ene] - lgg&]zenesul f @ ide in 5 nL

t ol uene was % M t he ure was
stirred at 80C over ni ght CAPker cool i ny”dowm, t he

s00 K5 b M S RSB LEELES L 1 10
dichloWsmseth4n#: i0fg2eel L QheqSHE) niPsal \Méﬁafdeﬁséhcﬁ@%séquently 0.49 g (1.0 equiv.)

3- cya%o%ﬁ%{z%ﬁe%ﬂkﬁ)r&l_@hlpﬁ q\/éln%)mkx r%’?v%?é%%g@ owarnﬁg_'t iﬁkpperature The

reacti®n hl)@lﬁrbeﬁaseeb@r@meatvlnm%ﬂmluéom&aIf-IGOE fhad 2 MlHQUEblMNmOthrled over

e SRS SREEP el MK FL N had sl Brown o
NMR Mdo, MERCEBLI:$ 5 1. 1 (t( U=7 H=7 3HE,, 1.281)s, )2346-352%% 2H), 3.81 (s, 2H),
3.41-3.53 (m, 2H)., 3.79 S__g 2H)_,_ 6. 77 r(ns, 1 >—Ql 6.80
6.71 (pis. &) Q3PS H585Py(L Y = S pf). 717379 47 Ak Sg18-By (1. 1H). 8.22-
826(#&an 00- 8.07 (m 1 H), 8.15-8.20 (m 1 H). 10
4- {[ Et hyl am no- (4- et hyl - 4, 5-di hydr o- pyrazol -1-yl)-neth
yl ene] - sul fanoyl } - benzam de

N N
| H Me,Al | H
0=8=0 0=S=0

Toluene

NH
CN 2

NH

535 mg (10 equiv.) Ammonium chloride was suspended in 10 mL toluene. The mixture was

cooled in an ice bath. Dropwise, 5.00 mL of a 2 M solution of trimethylaluminium (10 equiv.) was

added, the ice bath was removed and the mixture was stirred at room temperature for 30

minutes. Subsequently, a solution of 340 mg 3-Cyano-N-[(4,4-dimethyl-4,5-dihydro-pyrazol-1-
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(conpound 43)
4- Cyano- N-[ et hyl am no- (4- et hyl -4, 5-di hydr o- pyrazol -1-y
wo »oooa133¥3 enel - benzenesul fonanmi de CI 0=5=0 Np@U/EP20bH/053133

yI)-eth&l‘fQ:r% QeWIéﬂe%Azgnééulﬂahgrﬁﬁe RN (EAd2hd vabaddy oan&g/ﬁEe and the

at nospher e

mixturg, wsj|séu’rﬁ9|at48@ﬁjuowngﬁﬂ piterz 6peling- dewmoiwninditue was diluted with

ChIoro%rﬁSth/ %ﬁ eH rb\;é:p \f%‘sd V\g—mﬁgd %ﬂh%ggﬁ @H&? tﬁ’e %Itrate was
ano enzene- suI on chlori wer e d

g 4
IOUFIerFthth %E\ﬂa@,lubtﬁlafﬂeaC?Sxﬁemm@mm@q sp@ohng erpweshing with Me@H elution
with 1”MXN [ & WD Xtt6 'S’/ﬁa'i(?%@) W& B a (?'ilgwﬁ%’ Q%Veé%ﬁﬁ%mls was further

dri ed’ over and evapor at to d%gess
purlfleriwtwwhmwmcmgmaquwym%gﬁtsu 7 shrde ottty mg (59 %) of an off-

%, 0f
white SRAPEPAUAIR (0 Mg TG 117l SR IR A R BH 3.41-0.53 (m.
2H), 3389 (s, 2HLE.T1 (s, JH]. @804ftr SH), 1538 1/78HenHRH)74-B809m, TH), 8.00-
8-3. 51 oH), 3.72 (dd, J=11.0,
807@’ iﬁh%%égw aT (t, J= (1r1no th oH) 6% (br. s.,
6.96 (d, J=1.5 Hz, 1 H), 7.75 (d, J=8.1 Hz, 2H)

ey ’* Ry m&@;@%&&w&wfgew@n%am-de

(comp HB 15515 PCT/ EP2009/ 053133 To 1.37 g

- c| - C C
of TI\/BCI The m xture was Q;ooledtoo dat this
tenperature 0.3 nL of watgriwas added s@n The
sol ution was allowed to sldwy warmto Ngeom
tenperature (-3 h.) The W@re was basu\ed with

sol i d NaHCOB an then ext ed twce 5 A DCM  The

conbi ned or ga | ayers werle dried ow-rs:l\zg 4 and
evapor at ed to‘nl yness. ThéNresidue was\ purified by
flash chromat ofit aphy (DCMPREDY 95: 5) ield 0.79 g

(5299 of a Hylel 1w i | that.csolidifiedwon standing;
m p. 146-149C. 1H NMR (400 MHz, CDC13) 6, 0.97 (t,
J=7.5 Hz, 3H), 1.15 (t, J=7.2 Hz, 3H), 1.42-1.79 (m
Under2i¥)) atnBospier®@, 2&60( grd, Nediehhyl-8,538h\8ir&Byranple A)arboxamiding ehehs dissolved

in 30 (r%ngjry DCK/& a‘[b'al’Zng&éﬁlz ’(%I?E/ann’((jt(iOI% lllcgan}%bénffaneh(_-%-sué%ny?chﬁ?rlde were
addedl—l)l'he thixadre(wias stimkbdovernight aHjoorm @& petbturd=8hd miidureatds extracted twice
wit o4 Bl SaeDs g R MoSOurng GaRRgIed. 8 o) ThecRsidue was
purlfleyiltg/nfﬁshsmkcﬁraatogﬂa})hy)em(zumcd@ne 97:3) to vyield 1.47 g (30%) of a brown oil. 'H
NMR (400 MHz, CDCl3) 6 0.98 (t, J=7.5 Hz, 3H), 1.16 (t, J=7.2 Hz, 3H), 1.45-1.73 (m, 2H), 3.09-
3.24 (m, 1H), 3.38-3.51 (m, 2H), 3.72 (dd, J=11.0, 7.4 Hz, 1H), 4.12 (t, J=11.0 Hz, 2H), 6.74 (br.
s., 1H), 6.96 (d, J=1.5 Hz, 1H), 7.75 (d, J=8.1 Hz, 2H), 8.05 (d, J=8.1 Hz, 2H).

N)\N/\ 1) TMSCI )\ N
é H 2)H0 |

=0 _— 0=8=0

o=

CN
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(conpound 44) 15
3- Cyano- N-[ et hyl am no- (4- et hyl - 4, 5-di hydr o- pyrazol - 1-y
wo »oooa133¥3 enel - benzenesul fonanmi de ClI N O=S=0PcIMEPNDD/053133

To 1%2' k'ng% cﬁN-[Qﬁ%éHéndSM'-eth{/lM,é%ﬁ%o%%l-%%&hﬁ&hé{%ﬁ&enesu|fon-
amide4 WRis dacmeﬁyiz 08, mLdothy MSE!. pyhezoixtirg -was isoxladitdi de- KaS and at this
tempeﬁjétﬁr%og‘éequ IR watst Wis aé’qugMﬁ/lyﬁgﬂFor Iﬁhgomwa@' ﬁr%«%yggﬂg stovfly warm to

cyanobenzene- -Su e were
room tﬁ‘moemtwteL(ré h&aﬂ“esmlelkf@@}/aé\b@ﬁlﬂe@ with golid Yah{Oempe thanugxdracted twice

with D@ﬁ W\é({:gr'hﬁm (%\/%g%ﬁ dg\%gz%reﬁ”tl\ﬁdgé%rgﬂg\%g}é?ated to dryness.

The repifisierveasi mwéedvasé flaquhr@m@@gw)hv I(@@M/Mh@bir%t@ge w@hiyo 799 (52%) ofa

ool USSR e 1 o L, g oo 07

J=7.5 Bt) 3HL. 1115 (tt J=7I2Wz23HHz 1.42H).79 1ma2H )L 305 -8.48 (2, M), 3.39-3.53 (m, 2H),

3.70 (§d 1§ 32_7/24%% 4o'é-Q,Qll%%Hé,?:ki)ig'ézgl_@r.7s§$|—ﬂ96.é47(2r. s., 1H), 6.79
(br. s. (w) 694,(d.1)7)5 H8, 196’7(.&5 (8.2 Haz 2H), 798 (% J58.1(Hz, 2348, 1

Hz, 1 H), 7.75 (d, J=8.1 Hz, 1 H), 8.18 (d, 25 J=8.1

Hz. 1 H), 8.23 (m 1 H. 52 WD 2009/ 115515
3- {[Etmﬂﬁmeﬂ'@ﬁﬂmhym pyragpl-Nyl)KiethyleNelt3ulfavseyl}-Renzamide
(compunrd 44) | H 2) H2Ol HO=S=O O=S=O CNI / O NH To

1.78 g
3-CyaBo-tNytiylavhipe{ hrethabd Hakivdirebyrarold B )-uetny pedulfdbrgmide

|') - met hyl ene] - benzenesul f on am de was a’Z‘oalzrdf. 86 nL of
I

TMSCl . The m xture was cooled to O - 5CaRd at this
tenperature 0.35 nL of watét was added g y. The
solution was allowed to & c-v warmto iroom

th

tenperature (ﬁm{ The mxture was bagjAieenwi
sol i d NaHCG3 t hen extedtvvlce V\nthHDCM The
conmbi ned organi 2 | ayers wer€ N ed 0O 817 MySO4 and
evapor at ed toeg;yness Thegf esi due wasxpurified by
flash chrorTﬁtN Py ( Aceti cd
96:3.75:0.25 to vyield 1. g (749 of Man eff-white

Undergtﬁ’%\%ﬁ{&wﬁ@j 3 i%?ﬂ%ﬁ%yl]ﬂs %Mﬂg i\ﬂ%*l ﬁz%%_@@ne%as dissolved in

35 mla dMDEIW]ar(dnﬁ 82Hinl. [3PBAS- a31d2&6(gnof B-dypnot&nzend 140lfdrtyichloride were

added( %i@tii&e%%(sﬁgr%g é)\/égﬂ'gsrb%t room e%éltu@ Sgé‘ En%ﬁ {(Jatv_ylassextracted twice

with 5% aqaeddls, NZHODs,( tied ever I\ﬂg$&; ard Byaperated=ip. @ymess. Theresidue was
purifiea'&/@Iaghrchroﬁ'nato&ramy (@CIQI?ac%aneJQ'_Bb)qo%ld ]t7'§)g (?7%))6of a brown oil. 'H
NMR (400 MHz, CDCls) ¢ 0.98 (t, J=7.5 Hz, 3H), 1.17 (t, J=7.2 Hz, 3H), 1.43-1.76 (m, 2 H),
3.08-3.27 (m, 1H), 3.40-3.54 (m, 2H), 3.73 (dd, J=11.3, 7.4 Hz, 1H), 4.13 (t, J=11.3 Hz, 1H),
6.74 (br. s., 1H), 6.96 (d, J=1.2 Hz, 1H), 7.59 (t, J=8.1 Hz, 1H), 7.75 (d, J=8.1 Hz, 1H), 8.18 (d,
J=8.1 Hz, 1H), 8.23 (m, 1H).
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(d, J=7.8 Hz, 1 H), 8.47 (m 1 H).
4-{[ Et hyl am no- (4- et hyl -4, 5-di hydr o- pyrazol - 1-yl)-neth
wQ@ k@na]sssul f anoyl } - benzoic acid 15 (conmpound EGI/EE1009/053133
0=S=0 / N~NN O0=S=OH N O OH D PEA \ H2N N
CH2Cl2 0 CH U N2 at nosphere, 2.27 ¢
4, N-di et hyl - 45 hydro pyrazol e- 1- car bgxam di ne was
di ssolved in nmL dry DCM and 5.17 m “NDi PEA and
2.98 g of 4-( ,\cj»msulfonwm:hEnzm c aci re_added.
The m xture stirred AABONi ght at roo_O enper at ure

was purified

DCM MeOH/ NH{ 92:7.5:0.5 ; second c

DCM MeOH/ Acetic @tid 92:7.5:0.5) to yiefd

of product (nono-Di PEA salt) as an off whiNtie
hous powder

To 1. ?]8'9 SCVEV‘O Fﬂ?thylam'é’?(%@?thyl\(ﬂ—&d@yqﬂ@ -pysaapl- 1-)yl)ggetmylgrie](tmnzenesuIfon-

amldeZW)as adka- 8.860m( bsoathsetakhe Imdure Ivd3 80188 606 Qad°C and at this
peak 53 WO 2009/ 115515 PCT/ EP2009/ 053133 3H),

tempe,gfatgr:p Q35 nk Bt water yesiadded gjowls g gqhytiongwas gllqsq)ed tp shpyvly warm to
room {e%peﬂaﬁ@re]( 3'111) 2hd midurédvdsthasiticd whhtdelid NaHbog%nQQhe(rbéxtracted twice

with Dﬁ'Y' I E?EPI;%‘P'HH‘PH% Ofgani [Ryersavereirifapver Masornd eyaperatag o dryness.
The raé.&ibeha@, %Jrag@xﬂé}ﬂd%ﬁn&%ma%rébhyimm@mcé@ aldl 96: 3N75 :0.25 to

7,
yield N3@192@I4%)0>f m-PfUWBé‘? PRevder MbBpHet-¢68°C. 6Ha\1MR (400 MHZ DMSO-de) 6
0.96 (. N7di 8) Q‘M':' 5 4 15&@“%732 Az pgﬁ)amher i’r gﬁrmwebdg Q@rgﬁﬁaﬁH) 3.39-3.49

di ssol ve

(m, 2H), Qﬁﬁqd@fJ‘31(%ﬁl40HéstH)f 6@@(} b’eﬂ&éﬂ'd:z 4&h).0-5R (k. adddy.7.01 (d, J=1.5
Hz, 1H), 7.07 (br. s., 1H), 7.54 (t, J=7.8 Hz, 1H), 7.86 (br. s., 1H), 8.02 (d, J=7.8 Hz, 1H), 8.06

(d, J=7.8 Hz, 1H), 8.47 (m, 1H).

and evapora(%e Oto dryness. The resi du®™
by flash cography (first colum

4-{[Ethylamino-(4-ethyl-4,5-dihydro-pyrazol-1-yl)-methylene]-sulfamoyl}-benzoic acid

(compound 45)
ol
0=$=0 //—f\
N\

Under N, atmosphere, 2.27 g 4,N-diethyl-4,5-dihydro-pyrazole-1-carboxamidine was dissolved
in 30 mL dry DCM, and 5.17 ml DIiPEA and 2.98 g of 4-(chlorosulfonyl)benzoic acid were added.
The mixture was stirred overnight at room temperature and evaporated to dryness. The residue
was purified by flash chromatography (first column with DCM/MeOH/NH,OH 92:7.5:0.5 ; second
column with DCM/MeOH/Acetic acid 92:7.5:0.5) to yield 0.26 g (4%) of product (mono-DiPEA
salt) as an off-white amorphous powder. '"H NMR (400 MHz, CDCls) § 0.98 (t, J=7.4 Hz, 3H),
1.27 (t, J=7.2 Hz, 3H), 1.53-1.81 (m, 2H), 3.15-3.30 (broad peak, 1H), 3.43-3.66 (broad peak,
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The m xture was stirred overnight at roomtenperature
and evaporated to dryness. The residue 10 was purified
whyoobh1essins chr omat ography (first colum with  PCT/EP2009/053133

3H), 4@%%8@5&&?&?8391% 927)4(bt12 )1““(; f%@gd;dJ—%Oﬂ /gﬂzm g4 (d, y=8.1 Hz,

2H), 9FF (bwvsi t'é)powder . 1H NVR (400 Mz, CDC13) 6 0. 90 (t,
J=7.4 Hz, 3H) 114(t J=7.2 Hz, 3H), 138162(m

;I?a 3. 02- é 3.27-3.62 (m 3H), 3.89-4.17
3-{[Ethyfaming- (4-ethylr4(5s Ihm)o pyrazel- 1v)- meihylsneksuliaq)\oyl} -bemzpic acid
(comppdnd3&)7 8 Hz, , 8.05 (d J=7.8 Hz, 1 H), 8.49 (s,

1H. 15
3- Ami nonet hyl - N[ (2, 3- di agawspi r of 4. 4] noﬁgs-\en-z-w)-e

t hyl ami no- net hyl ene] - benzenes ul f onarfl (compound
61) /LZ

3- Cyano- N[ (2, 3/di aza- spi A 4Jonon- 3- eNT- N/\) et hyl am
i no- met hyl enef - §enzenesul f onanj de Clo:Eéb'ﬁ 0=S=0 ~N
NI'1.1 N/ I ™WH CNO=S=0O N°9 N I_J\ D PEA 20 H2N
N CH2Cl 2 CN Tola sol utionPBFA3 50 g
3-cyanobenzBNesWll f onyl chFPiéfide in 15 wer e
added 17,69 nL (6.0 equiv.) D PEA and 4.09,9 (1.0
equi v.)

UndeMNgéthospZard; tl0 @243,N&ﬁéthﬂ{%&é]hpdm—;ﬁﬁmﬂaceﬂfohmm|ne Was dissolved in

15 g O ko DA R G G NSO e

The miXtg@nas ﬂh@ﬂ&)vmﬁgrd at exbnoteeipelNrdSQh dagvchpenatgadioairathss. The residue

was. ZR Pt S R A 155 gy b DL BBl agid 84:15:1

second dofinen with IDBM/MdOH/AH,ONNR: (540)0to|\#r@d U] 3% oflard Gffdvihite powder.

' NN g Rochy § Bl Bonth r8odt). Pl &rstion Has3ah 4 3 62 (m, 2H),

3.02-318 {n| 61 180 3(d73, sz(éml 3H),.3. @giiﬁ 7(@n, 1H)H.94 1s 60HY 17.26)&8U=7.8 Hz, 1H),

789(%»’—?#’!{%1(1-6 555 ll—ib8l§z 8 4b 1, it 7 (00 J=8 H2

3- Am nonet hyl - N-[(2 3-di aza- sp|r0[4 41non-2-yl)-ethyl a

3-Ami ometl‘rlmljl\m/& gllgiab-enze U|f -y&._%k'@amlr@_.glqé};ﬁmﬂl/

benze@ﬁsulfon mide ompound 1

3-Cvano-N-[(2,3-diaza-spiro[4.4]non-3-en-2-y|)-ethylamino-methvylenel]-benzenesulfonamide

¢ N g
N

0=S=0

N
[ij\ = ;
N
)\\ A~ DiPEA
HN" N CH,Cl, N

To a solution of 3.50 g 3-cyanobenzenesulfonyl chloride in 150 mL DCM were added 17,69 mL
(6.0 equiv.) DIPEA and 4.00 g (1.0 equiv.) N-ethyl-2,3-diaza-spiro[4.4]non-3-ene-2-carbox-

amidine. The reaction mixture was stirred overnight at room temperature and extracted with

water. The organic phase was dried over Na,SO, and evaporated, and the residue was purified
by automated flash chromatography (EtOAc/PA 1:1) to give 3.54 g (57%) of a pale yellow oil. 'H
NMR (400 MHz, CDCl3) 6 1.17 (t, J=8 Hz, 3H), 1.65-1.86 (m, 8H), 3.41-3.50 (m, 2H), 3.87 (br.s.,
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6-~ 5 NH 3.54 g
3-cyano-N-[ (2, 3-di aza-spiro[ 4. 4] non- 3-en-2-yl ) -et hyl am
WO poretshy | ene] - benzenesul fon- am de was di ssoP@EEP1009/053133
4 byt f -
2H), 65R) Gf‘seTTI_?F, ﬂii‘)d(s X(% Q/@s_?a d@dﬂ-gr'\ﬂ(i)%aml—g 7?f‘r d; J=8Hz, 1H), 8.17 (d, J=8
Hz, 1H0a§2§t(brr9reﬂ'|)f or 1 hour at 30C, quenched with 3 M
aqueous HCl (3.6 equiv.) and stirred for another
hour. The reaction mxture was cool ed in an ice bath,
3-Aminomethyi-f+(@B-gipza 2 Jah-pt ‘ snell-kenzenesulianamide
with DCM The organic phase was drl ed over, Na2SO4 and
evapor at ed, and e residue was purified ut omat ed
flash chromat hy (DCM MeOH NHACH 92+—A158:0.5) to
give 0.80 g (2% of a yellow oil. 1H NMR {400 MHz,
CDCl- 3) 6 1.13 (t, J=8 Hz, 3H), 1.50-1.76 (m 8H),
2.76 (m 2H) ,\B™N7-S. 27(m 2H) 3.78 (97 aH)\
3.91(s, 2H)o= ghozm 4.50 (bPdt", H) 6088 4Br.t., J=6
Hz, 1H), 7.37-7.44 (m 2H)THF7.78-7.83 ( 15 1H),

7.88 (br.s. CHN, N, NN NJ-11 ( OAC) 2
Nl'"J--1 N 21 HO=S=0 (C=S=0 TH NH2 0.1 ¢
3- Ami nonet hyl -N-f'\(z 3-di aza-spiro[4. 4] non-2-yl)-ethyla
5 m no- net hyl ene] - benzenesul fon- am de was dMN¥sol ved in

3.54 (g/e?bgarb Pll[@;:ggpza §gg§g%§1g) Z%I . _a gm\{g\%%g? gg]ene] benzenesulfon-

amidet mag digbolvdeinss0 mLetHBohnt 4904 ath obe)m Mesuheioatad roerar@AtHF complex

was a@%‘ﬁigrr?tp%éﬁe Eh%oﬂ?}éthu‘gg?J%@%e‘%g’é?s'ﬁPté ?a%ﬂqwsnc teg’r Wiglja M aqueous

HCI (&&&qpmr)lafnldesim’ey famémﬂ&ﬁred)uﬂ'ﬁsdlreabﬂmmmcooled in an ice bath,

10 basmeéj |é §%L|1q061® l\baﬁ_h %%PIZN%I}Q%P rm@ &Eé(g\flngh O/?ﬂ(c?p];ha%e was dried

over NE80kHand abﬁporéIeBZancﬂﬁemmm%slﬂ&rﬁibﬂ W@M@?ﬂ@@ﬁéﬁﬁ&fraﬁhatography

(DCM%%H@H—BQEQ‘( g’z:%%zg.:s) é): gg'\ie @gé 1(&2‘{) ogg %ﬁb gl (HQ N@R (400 MHz, CDCI-

2) & 17134@, (8 HE=8HNiz1.50-1HB, (n7,. &H), Q6 (hw82HHz 3. 1]7 87 (7, BB)( 6,78 (s, 2H),
39NN N2 A0 S or i 4 B B9 - 3Bk YD) TSR Al Bt e 7783 (.

15 1H), 7y8sepes ; 3Hhydr oxynet hyl - 5 benzenesul f onani de (conpound
62

3-ff(2, 3-Di aza-spirof 4. 41 non- 3-en-2-yl ) - et hyl am no- net

hyl enel - sul f ano -benzoic acid nethyl e r ad N 1
9 0=S=0 ~N N I 1 H /_@
HN . N/\
N N

N)\N/\ Cu(OAc) N)\N/\
| H O, | H
=S=0 0=S=0
THF
NH, NH,

0.1 g 3-Aminomethyl-N-[(2,3-diaza-spiro[4.4]non-2-yl)-ethylamino-methylene]-benzenesulfon-
amide was dissolved in 10 mL THF, and 0.5 mg copper(ll)acetate was added. Over a period of
20 20 seconds, O, was bubbled through the stirred solution at room temperature, and stirring was
continued for 10 minutes. The mixture was concentrated under reduced pressure, and the
residue was purified by automated flash chromatography (DCM/MeOH/NH,OH 92:7.5:0.5) to
give 50 mg (50%) of a pale yellow oil. '"H NMR (400 MHz, CDCls) § 1.15 (t, J=8 Hz, 3H), 1.52-
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N~ COM O=SSEON2 DPEA _ | \ NN CH2CI2 / 0 O 10
To a solution of 4.07 g 3-chlorosul fonyl -benzoic acid
woredobgissester in 150 n DCM were added 17, 69 pdT/£B2009/053133
[ ' 0 '

1.84 (ﬁﬁﬁfﬁoﬁ’?-‘g"?@i“3§3§: gra??sb 4@1. .ﬁgﬁﬂéﬁ:égnis_, 3H). 6.81 (s, 1H), 6.90 (br.s., 1H)
7.42 (t;dF%bi}z/a‘riﬂ)dVﬁl@.(d,TﬁB Hadtbi 680 (d. XEdiHa. Wek 7¢Y7i (5r ).

overni ght at roomtenperature under N2 atnosphere,

and extracted with water. The organi ¢ phase was dri ed
N-[(2,3nPigzareni a4 -3 € -gthademineomety lened i3dudrapgmethyl-
benzemngsuifpramigde (eempertdd®)f | ash chr onmat ogr aphy ( Et OAc/ PA

1:1) to 15 give 4.80 ? %10/() of a yellow solid. 1H NMR
3-{[(2.BAnaransmirol4fimon B-ah-2-vh-ethyfamine-metyleneidpulfamayfl=bengeic _acid methyl
iter(m 8H), 3.42-3.53 (m 2H), 3.87 (s, 2H), 3.95 (s,

3H), 6.83 (s, 1 H, 6.83-6.95 (broad peak, 1 H), 7.56

(t, J=8 Hz, 1 H, 8.13-8.18 (m 2H), 8.6 , 1 H.

N-[ (2, 3-Di aza- spi rof 4. 41 non- 2-yl ) - et hyl - met hyl ene

| - 3- hydr oxynet hyl - benzenes@l f onam de N~N/H N N

NJ-11 N NaBH4 N, :"-k N -e=sfoH LiCl | H@S=0 O=S=0

THF, EtOH 0 I/ 204/ O OH Tola solution of 10.50 g

3-{[ (2, 3-Di aza-$pi r o 4. 4]jnofj- 3- en- 2-y| )\ ethyl ami no- net

hyl ene] - sul fi\anpyl } - benzoie”ag} ¢ et i3 Ester in 3.0

nL dry THE wer¥ added O. 9 (Z.0 equixsy dry LidC
and subsequgr,ll 010 g : . ) @ OfoI | owed
by addition ©f 5. 0 nL Et GFThe mi xt ure” wes stirred

overni ght at room tenperature under N2 atposphere,
cooled in an ice bath, and 56 WD 2009/ 115515
To a Jliokr? A0 @33hBBosudfonylibeheslc boidphbthyl sty imddd imlLoDCOf were added

O T T O T B

carboxmiging s Thhasactivhs mixttircaatie ttidet | svesnightt &t XS teriperature under N,

conbi ned or.gani ase e washed with saturated
atmos Gl dEo\ e AP oR SRy nENiRaRs alfrenyERotiath Ve, Na:SOx and
evaposdtéd,cmd therasfdusatdsqurifiyd by towaiaed ffdsashraphatograplogiEa@Ay/PA 1:1) to

oo S PN MO T Rl SR8 6 e 16216

(m, 8t9), 0493 43 (m 1219, BiB7 (SHIH), 3.98Qs,131996.681(s,SH)), 6834204 GSbéoad peak, 1H),

J=8 , ,.. 3.07- 3.16 2H)., 3.50 , 2H), 4.
7.56 (f gos heg1il B1gvh 78 N 6Ty 170 %5 28 it 32
Hz. 1 H), 7.39 (d, J=4 Hz, 2H), 7.53-7.65 (m 2H),

7.76 (s, 1 I—Pl HN, N, ) .
N-[(2,3-Diaza-spirof4.4]hon-2-yl)-ethylamino-methylenel]-3-hydroxymethyl-benzenesulfonamide

N
N)\N/\ NaBH, N)\N/\
| H LiCl | H
0=8=0 0=S=0
THF, EtOH
0]
- OH

To a solution of 0.50 g 3-{[(2,3-Diaza-spiro[4.4]non-3-en-2-yl)-ethylamino-methylene]-
sulfamoyl}-benzoic acid methyl ester in 3.0 mL dry THF were added 0.11 g (2.0 equiv.) dry LiCl
and subsequently 0.10 g (2.0 equiv.) NaBH,, followed by addition of 5.0 mL EtOH. The mixture

was stirred overnight at room temperature under N, atmosphere, cooled in an ice bath, and
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NN "J" NNCu(OAc)2 NNI HO02 1 H O=S=0 C=S=0 THE
10 0HOH 0.1 g
WOR(G002131D aza- spi ro[ 4. 4] non- 2-yl ) - et hyl am no- pet/Apioenes3133

aC|d|f|$d % gM%@%g‘%ﬁ%h %99§6%5£ %ﬂr(i ??‘g d?hé"’ﬁﬁ(tﬁ’r‘es\ﬁgé ¥ entrated, the

copper cetate was
reSIduams @sq@éffemd 6anL \A@teje@rtﬂqth\g aqggowealdla@@tyvﬂsaxtrtahtﬁd@gmnes with DCM.

The cton?rbcetd' bigficS @%&g% qq%r@t Wéé?%'dn hRIRSE AL ea%u%%gs NdHEON Uried over

cont’l nue 0 mnutes. The m xtur
Na,S@ornght evapethtesthder sibiehc &rifixaliogury, aatematae 158h chromatography

i f i d, f 1
(DCMW}PN@%SQ?% d. %é (\S}ég g(gé@ 2@ 8/ %;133 hmﬁt'%r ﬁgﬁ apf¥144°c. 'H
NMR 600 MHHDWBO(CADD0 S8, /EbF s 1 BOTOAY (. G132 72 (0 SH He, 2H), 3.07-

3.16 (%H?Q)%,z%g(s 2h) 8 %"Qe @'»—52’ 85?1&7%4)(5%@05(%@—%% 41%0 %15?19(911%'2 1H), 7.39

(d, J=6H802FT), B 3- 7(6)5(r8 2H)L7Hp (s, 71H2 (t, J=8 Hz, 7.49
(d, J=8 Hz, 1 H), 7.83 (d, J=8 Hz, 1 H), 792(s 1
H. 201 H- I ndazol e- 5- sul f oni ¢ aci d
(2, 3-diaza-spir . 4] non- 3-en- 2-yl ) - et hyl gat\no- net hyl e
ne- am de (co d 63)
2,2,2-Triflugyo-\Wo-tolyl-acetam de Pyridiyne (?---
TFAA CH2Cl 2 \)N\g HN I O25 CF3 A sol ut}J\n of 48.75
nmL o-tol ui di neland. 45. 90 AcL- 25 equiv dry pyridine
in 600 nmL DCI\vaaHg\cool edg(jt(% EL5 - 0Ciny anHl/%:Ke/ acet on
bath, and 6%%® nL (1.10 eguivs) trifPEprdacetic
anhydri de added dropw se over a petjod of 1 hour,

keepi ng t he ction m xture tenperat bel ow 57 WO
2009/ 115515 R P2009/ 053133 5C. The ™e€~hat h was

renmoved, the m xgyire was stirred at roomtggperature
overni ght, subsequently poured into 2 L of water and

0.1 g (R Ackiage-spiraldAnomesy nethWamimg- methylepphdndaxyrapthdrienzenesulfon-
amldeI \ﬁé’@déSdﬂ‘@é’ﬁM”@%ﬂ@&% bRy §Q%Og1009pérﬂl)§@tateWﬁJseé'dd%HdOver a period of

brine, then dried over tered

5 seceslp 6k atascbubblegi heough the gtierysglutisn at reametegprratwesand gliming was
contintd Gé V‘@%lH&%Q Wwéé haure \Afé@rédn'c&;ﬂ;dtgd‘ unBert ha%u@@d(tpressure and the

reaction.

residug Was pur:g‘gpd(tm agﬂq;natedﬂlar@ g@om@@yrgﬁmy@CM/ H 9719) to give 80 mg

(80%)(d?r &)horle%s'fgl 'H NMR (400 MHz, CDCly) 8,113 { § Hz, 3H), 1.60:1.83 (m, 8H),
Ve | -4-(2,2,2-trifluoro- aceyam o) enzenesul f on

2.58 (pr S. cHH(hrfﬁ 6%3 I (M, 12k-s=92 (boisl, Atbs &1 Bolbir.s., 2i)d6.81 (s, 1H), 6.80-7.00
(br.s., 1H), 7.42 (t, J=8 Hz, 1H), 7.49 (d, J=8 Hz, 1H), 7.83 (d, J=8 Hz, 1H), 7.92 (s, 1H).

1H-Indazole-5-sulfonic acid (2,3-diaza-spiro[4.4]non-3-en-2-yl)-ethylamino-methylene-
amide (compound 63)

2.2 . 2-Trifluoro-N-o-tolyl-acetamide

TFAA
Pyridine
CH,CI,

NH, HNYO

CF,

A solution of 48.75 mL o-toluidine and 45.90 mL (1.25 equiv.) dry pyridine in 600 mL DCM was
cooled to -5 — 0°C in an ice/aceton bath, and 69.46 mL (1.10 equiv.) trifluoroacetic anhydride

was added dropwise over a period of 1 hour, keeping the reaction mixture temperature below
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HNyO HNYO 10 CF3 CF3 16.43 niL (5.00 equiv.)
Chl orosul fonic acid was cooled in an aceton/ice-bath
wW@e@Asse) g 2,2,2 trifluoro-No-tolyl-acetan BEer/me®09/053133

5°C. @ﬁéj%ie-i)ﬁht\néﬁgfz@%\'}%déotﬂ%hmm}?g'\”295 Shfed %@%bﬁnfﬁﬁ%{ﬁ% overnight,

tenmperature : e Ice-bath was renove .
subsepmrélyymuretd/vlrﬁ@ 2 Ll water and ewksected thrgatimasowito M. The combined

organ%qé%ﬁé @Héjd mﬁ%obﬁtﬁgN%laWa%r anka%rrheoihe%o&lefdoéver Na,SO,,

he oil bath was renoved and at
flltereds@n@mawréte@r fovgiveri9Rt3ug d9 s op eupaiel yeliﬁvy sekd whw;hl vyas used without

| : 4 Ay 1.
purlflc‘%@rplg\a/tgp\?]e ,Prreglcw H Wlﬁ (QQ@W{HC?D %?D%g? S:@ggyﬁ 'P.fﬂ (m, 3H),
7.73 (pr E£7IG3 Hatlél), TI?’h%(hnsxﬂlh‘r)e was extracted three tinmes

with DCM and the conbi ned organic | ayers were washed

3-Metif 4% 3 ﬂﬁluo%,éc%ﬂ/.l%ﬂ{)) D RsuibhlitfifcRfe and evapor at ed

Oornto st FUurtrrcatlt Orr w trl Fasit chr omat ography
(EtOAc/PAlg 1:4) yielded 10.3 g (69% of a white
solid. "H NWR (400 20 MHz, CDC13) 6 2.46 (s, 3H), 7.90
(br.s., 1 H, 7.94 (s, 1|—|) 7.98 (dR==8.6, 2.15 Hz,

1 H, 835 (d, =8.6 Hz, 1 H.

N-(4-{[(2,3-D ¢ spi roFmorQﬂﬂhW@ en- )-et hyl am no-
met hyl enel - sul faf }-2-nmet hyl - phenyl)
2,2,2-trifluorog@cepamde Cl | O=s=0 N, HN O NN /
Y O=SSOH NONCF3I_ /\ BEWP H2N N DI\/F\ﬁINYO 25 CF3

58 WO 2009/ 115515 SPCT/ EP2009/ 053133 To aCSkol ution of

16.43 I@%é’l@q egyiv) Shlgﬁ%ug?ﬂ'? 8f' i Wéﬂsrﬁs?ﬁleg i3 38 asetonfigskathiagr H-00 9 2.2,2-
trifluoriorN-b-toiyl- éh’eYarE}N’E waBSaddbdieth 0thfé rport(ods0 k@apllhg )heBEéEE:tlon mixture
tempeg{xlurer E% %ﬁpﬁgﬁﬁg%’é&%@gﬂﬁ@@wé r@aelgyf O\Cllmljx_{n ure Was aIIowed to
warm g(ﬂtbdm )er‘&lae?‘@liﬁe/bmﬂﬂ(ea ,isaled o fahdlw[jbatracewloam 8@ hours. The oil bath
enzenesu was ed in one portio
was e ST ARG E R YO SORE Wi Raed Vept sl mto a beaker
with |(Q=,V @:rxbte!gﬂhtc abpib 0o AricaAResfal G evolvd)e givingt altitickieguntopladd very sticky
precinlier 16t St i Bt fitos B ensiRios g g gaBied organic layers
were WadHedIveth [9Ihgadiic bty lasSOE ffieredaml @ttapsratedwintdisilied. @urification with
o SR B 50 R LR S P

MHz, CBORA 2R 4; $H), 7%080)br.¥ $I|-I)1,|G'Cb40(slﬂﬂl) 7 33%1d. Qf-866 whisg ez, 1H), 8.35 (d,
solld 1H NVR (400 MHz, CDC13) 1.16 (t, J=7.2 Hz,
J=86k 1H} 63-1.86 (m 8H), 2.33 (s 3H), 3.43

N-(4-{[(2,3-Diaza-spiro[4.4]non-3-en-2-yl}-ethylamino-methylene]-sulfamoyl}-2-methyl-phenyl)-

2.2 2-trifluoro-acetamide

Cl

|
0=S=0
@ ’
N\
N
N
N
)\\ BEMP
HNT SN

HN O

CF,
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10 3.52 (m 2H), 3.83 (s, 2H), 6.77-6.85 (br.s., 1 H),
6.83 (s, 1 H, 7.73-7.79 (m 2H), 7.86 (d, J=8.3 Hz,
wda 20dp/118110 (br.s., 1 H). PCT/EP2009/053133

' i} i-az A= S DL L on=2: vl i .NG-
To & S B Rt 2 e B Bl o GRSy A ar e
was afigedQ.8RImNy (330 equiyw) BEMR2amdsthe ligiptsegn orbgwe wasHirreddiprd 0 minutes at

3 : i A i i .
oon PR, SERAEMCEE (1 ) S igrgsoninin
benzenguﬁfpnyglrc@]origgma@rﬁgdp}i -irzon@ppgtipp and the resulting bright yellow solution was
rs SRR o LA AT e, URse Rt ol sBned a1
HCI, ang| thels exspeiediityse|tineg With BIOAX/REQ)1:1.Thea combipedriorganicelayers were

washe®8n& thIwhter Othef Unith )bring,zgf%ﬂxe éfgl%ggﬁg’aﬂan&abg%%%d onto silica.

resulting suspension was re . ours.
Purification with flaak chegmajegrapho (IOAC/PAs 8icenbibatyistiadnddBg (39%) of a white
I r ; [ 1 t t 0 )
sold. e e B T LT 2R g Pa SR BRG. 25 (). 3.0
3.52 (magheB.8% (sh 2bi).i hé7-6 @i (eds.olid), 6.98a@S04), 713-T7.€0 dah, aHY 7.86 (d, J=8.3
% r d,onto silica. Purification using flash
HZ”@h?@ﬁé@{%r% ay (EtOAC/PA 1:1 - 3:1) yielded 0.16g
(56% of a pale yellow oil. 1H NWR (400 WMHz, CDC13) 6
4-Amido (3. Bdial 35033 5 ind-nfidh\idhe s
SH), O. 42- 9. ; : ; 3 o1 . S.,
6.65 (d, J=8.0 , 1 H, 6.77 (s, 1 H), 4 (br.s.,
1 H, 7.58 (dd 8.0, 2.0 Hz, 1 H), 7.62 , J=2.0
Hz, 25 1 H).//59 WD 2009/ 115515 PCT/ EP2009 053133 HNC
N, NN NN---gjq\, NN | H NaNQ2 | H O=S= S=0 HOAc
NH2 H N 0. 16
4- Ami no- N- [ (2}‘,73-%Ii/a\za- spi r glcé, 4] non- 2- Y}y - @f@l am no-m
et hyl ene] - 3FEthyl - benzengsaifonam @es¥as di ssol ved
in 2.50 nL ic acid, and a sol uti on 30.37 ny
(1.0 equiv. odiumnitrite in 0.2 ter was added
in one portivofi. ~The resulting yellow o m xture 5
was stirred §Qr_g@ hours at roomtenper Hr e, pour ed
into a 5% NaHdﬁ-sol ution (excessive foam ng occurs)
and extracted Fhree tinmes with Et OAc. The conbi ned

036 3 S hdueB e TE AR AR S ASSP L B BT S A amoy 2methy
phenyhu 2, Pitdfaior@acetbihie Whsabideh toome00gnapyOKi Xk tve Ghixture was stirred
until aﬂ&?g )sopfcljse\llvgreeddi%gol\r;% &6(@1 Oorfnin?. '¥hee£n| 9.‘6’0% 'Wanelz_r| eI}I\I\gQO.%ﬂogO(&O equiv.)

K,CO; were added, and the resulting suspension was refluxed for 4.5 hours. The mixture was

dsulfonamide

allowed to cool, concentrated under reduced pressure, taken up in DCM/H,O and extracted
three times with DCM. The combined organic layers were washed with brine, dried over
Na,SO,, filtered and evaporated onto silica. Purification using flash chromatography (EtOAc/PA
1:1 — 3:1) yielded 0.16g (56%) of a pale yellow oil. "H NMR (400 MHz, CDCls) § 1.15 (t, J=7.33
Hz, 3H), 1.57-1.82 (m, 8H), 2.18 (s, 3H), 3.42-3.53 (m, 2H), 3.79 (s, 2H), 3.92 (br.s., 2H) 6.65
(d, J=8.0 Hz, 1H), 6.77 (s, 1H), 6.94 (br.s., 1H), 7.58 (dd, J=8.0, 2.0 Hz, 1H), 7.62 (d, J=2.0 Hz,
1H).
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CDbC13) 6 1.15 (t, J=7.0 Hz, 3H), 1.59-1.82 (m 8H),

3.41-3.53 (m 2H), 3.83 (br.s., 2H), 6.80 (s, 10 1 H),
wW®289/1{315s., 1 H), 7.58 (d, J=8.8 Hz, 1 H), 7POHEPIA9/053133

J=8.8, 1.52 Hz, H, 817 (s, 1 H, 8.40 (s, 1 H).

2-Trifluoroneth 1 Hindole-5-sulfonic a

(4, 4-di met hyl 74X5% di hydr o- pyrazol -1 -yl)

et hyl am no- net.hyl eneam de (conmpound 64)N1

N- ( 2- Brono- phenyl )-2,2,2-trifl uoro-acetanide TFAA

Et SN Br CH2@ Br’\NI—|2 HNYO CF3 24.9 gZ>n">

2- Br onpani Id_rge_d/\ﬁs di ssol V&4 n 200 m,_ DM 28.0 nL

(1.4 equiv.) friethylam neiosas 20 added] and t he

reaction m e was cooled to OC. Th 24.0 mL (1.2

equiv.) tri oacetic anhydride wa ed dropw se,

keepi ng the tlenperature of the reaction\m/xture bel ow

10C). The mi¥ture was allowed to warm foNr oom

tenperature, stirred for 2 hours and quenched wth

0.16 wat ef-AnThe-Nol(diiazatspireld - Alren-2epethwiasdno-thatidens-8rmethyl-benzene-
sulfondfRas fdlél%url B§9n 3%h ag&%tﬁgtﬁd,c 5 soTLﬁiGHctﬁdso.?,? mg (1.0 equiv.)

pressure | cation romat ogr aphy
sodiur Rty iPA).2:nd) water ovaseatld®d. g oge(®9lgn. dhe 28sudtingnyallew/orange mixture

was S?Irl‘g&tf(?’l §7 h@ﬁrsC&%BW%Wtwggﬂ%g Méza WC@%&"%” (excessive

foammg) ocwrs)]_arqdj@;xtraetgd @hree . tgnagy with E—@Achgg_ qoﬂd)mez}j:grg@nlc layers were
Washeé C?I?h/ Eé/\gta 3 gy%sgr?esogé/e(“ Riz,80,, filtdreland 802 P2 QM- GRS Burification with
flash hw@nateeraphy DOMMeQH 7R is!desctOymea (6 byt haipermils (H NYIR/ (400 MHz,

cocbmﬁgw.(gbé, éﬁ%ﬁ%@%8§%?éﬂi‘ﬁlﬁé‘%§ @CoA). B 8Blor.s., 2H), 6.80 (s,

1H), 6M0( (R+.Br, & -7pFtefay UF8.2 Hz, 2H}, 1794 (ddr =88 et 3htldel Hya8. 1ddgleldH), 8.40 (s,
1H) in three portions to 3.74 nL (5.0 5 equiv.)
" chlorosul fonic acid under cooling in an ice-bath. The
i ce-bath was renoved, the m xture was warned to room

2-Trif Wi BeindBd s URRGHI e Ntdfq ST (g £d; n‘ié%ﬁ 114, B4 of}B razol-1-yl)-
b Gh mxt ure y
e N
Na2so4, filt d, d
N2 ﬁéﬁéﬁhﬁwﬁf?ifwﬁ@?rgf%bfaﬁﬁ Ve 3.36 g (80% of an ol
that solidified upon standi ng. 1H NWR (400 MHz, CDC13)

6 8.09 (dd, J= 2.0 Hz, RAH), 8.30 10 J=2.0
Hz, 1 H), 8.69J9_O_|:E_._]_I:I)* 8. br.s.,1 H.
Br CH,Cl, Br

NH, HN.__O

CF,

24.9 g 2-Bromoaniline was dissolved in 200 mL DCM. 28.0 mL (1.4 equiv.) triethylamine was
added and the reaction mixture was cooled to 0°C. Then, 24.0 mL (1.2 equiv.) trifluoroacetic
anhydride was added dropwise, keeping the temperature of the reaction mixture below 10°C).
The mixture was allowed to warm to room temperature, stirred for 2 hours and quenched with
water. The organic layer was separated, dried over Na,SOy,, filtered and evaporated under
reduced pressure. Purification by flash chromatography (Et,O/PA 1:6) afforded 34.6 g (89%) of
a white crystalline compound. 'H NMR (400 MHz, CDCls) § 7.12 (dt, J=7.8, 1.3 Hz, 1H), 7.39
(dt, J=7.8, 1.3 Hz, 1H), 7.61 (dd, J=8.0, 1.3 Hz, 1H), 8.31 (dd, J=8.0, 1.3 Hz, 1H), 8.45 (br.s.,
1H).
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N- (2- Brono-4-{[ (4, 4-di met hyl - 4, 5-di hydr o- pyrazol - 1-yl)
- et hyl am no- net hyl enel - sul f anoyl } -
wEb@osipi2, 2, 2-trifluoro-acetam de CI 1 0=s=0PC¥/EPN09/053133

3- Bror§6-4"&| 2(% hllflhlorcf ac%t\@frﬁﬁ&%nz%tﬁgﬁvl lohlo/rl}je BEMP H2N N THE

Br HCI HNYO CF3 15 To a soiutron of 1.20 g

N-et hyl - 4, 4- di met hyl - 4, 5- di hydr o- pyrazol e- 1- car boxam d
ine hydrochloride in 35 nL dry THE was thdded 5.1 nL
(3.0 equiv.) BEMP and the reaction m‘%ﬁsmoe was

stirred for 10 _myQutes at roomtenperatyre. 2.15 g

(1.0 equiv.) 3{Branp- 4- fgorpuioniqaeif | uo

acet yl am no) - benzenesul f onyl chl ori de was™@&dded i n one

portion and theiNesal ting bright yell ow | uti on was

stirred overnight Tat room tenperature. Tiie reaction

m xture was acidi ffed with 1 N 20 HCl anffextracted
ani c were. dri

30 9 WeEiadlbheire p EriiT O Lo iR RPs P Rl iiRiita O 74 mL 00
equiv.pciessisukéonidacid Uhdatdoolindin drl iasvatbh Toeddedtgatiaplag removed, the mixture
was \A%EtngﬁggpA L }me%éf}cia%{df%rb%g(g%% % sti c%?c%%,_&ourﬁb&de ,L\fter cooling,
the cIéathdroQ\m reﬁti)o,n RixdBe 3vdsl pdured A, ic.and dxtmacted AtH) DCBA. 7Bhe organic
phase Waf qu'q?édvei Ngﬁ%é g%@ée(e Oandﬁvgp%ra[%(j: to%jr}y:lge:ss 20 éi?{e (3%1% %§8’0%) of an ail
that sdlidiffed updn ‘é@nﬂ&@97HNW&OBW£Rm9/&&BQ$@d,_J=9.0, 2.0 Hz, 1H), 8.30 (d,
w2 Oyfﬁz“ﬂ%ﬂ% e B LA 7L BE FOnaun de NON N N UMD 11

N----" K2COB | 0=5=0 0=5=0 MeOH/ H20 Br Br HN. O
N-(2-E£\r|omo-4g[:a,4-dimethvl-4,5-dihvd ro-pyrazol-1-yl)-ethylamino-methylene]-sulfamoyl}-

phenyl)-2,2.2-trifluoro-acetamide
o= s o)
/
N\
N
i NN

)\\ A~ BEMP
_—
HN" N THF B
HCI
HNYO
CF

3
To a solution of 1.20 g N-ethyl-4,4-dimethyl-4,5-dihydro-pyrazole-1-carboxamidine
hydrochloride in 35 mL dry THF was added 5.1 mL (3.0 equiv.) BEMP and the reaction mixture
was stirred for 10 minutes at room temperature. 2.15 g (1.0 equiv.) 3-Bromo-4-(2,2,2-trifluoro-
acetylamino)-benzenesulfonyl chloride was added in one portion and the resulting bright yellow
solution was stirred overnight at room temperature. The reaction mixture was acidified with 1N
HCI and extracted twice with EA. The combined organic layers were dried over Na,SQO,, filtered
and evaporated under reduced pressure. Purification by flash chromatography (Et,O/PA 1:1 —
Et,0) afforded 2.29 g (78%) of product. 'H NMR (400 MHz, CDCls) § 1.18 (t, J=7.3 Hz, 3H),
1.24 (s, 6H), 3.43-3.51 (m, 2H), 3.79 (br.s, 2H), 6.78 (s, 1H), 7.93 (dd, J=8.6, 2.0 Hz, 1H), 8.19
(d, J=2.0 Hz, 1H), 8.39 (d, J=8.6 Hz, 1H), 8.61 (br.s., 1H).
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52.18 g
N-(2-Brono-4-{[ (4, 4-di net hyl - 4, 5-di hydr o- pyrazol - 1-yl)

WO edobgiand no- net hyl ene] - PCT/EP2009/053133
sul famoyl } - phenyl ) -2, 2, 2-tri fl uoro-acet am de was
dissolved in 75 nL MeOH. 3.0 g (5.0 equiv.) Potassium

4-AmirerdHiernodN-Hb4-dimethyl-pyazalidinet-W)-adlamirmaetiylenekact i on

benzefbXliidhsmias refluxed for 2.5 hours. Volatiles were

_r‘e'rmve%—trﬁder reduced pressure, and the residue was
taken up in EA |and extracted wth 2N aqudous NaOH.
The organic | ayar was dried over Na2SO4, | tered and

10 concent rat'\ég on silica. PurificationN fl ash
chromatograph (Et 20) afforded 1.54 g (839 of

product . (400 MHz 13) 6 1. 1WEDNTIST7.3 Hz,
3H), 1.19- ha&dm 6H) , -3 52 (mo:g-he, 3.74
(br.s, 2H), 45 (br.s, 2Y9°H/8:573 (s, 6.75 (d,
J=8.4 Hz, 1 6.88 (br.s., 1H), 7.65 J=8.4, 2.0
Hz, 1 H 7. J=2.0 Hz, 1 H). Br 3N N
X- Phos N N~ d?ﬁ«c)zN-"-k N-~ | H | H

0=S=0 0=S=0 @ne NH2 Br N 15 CF3 To:a Pyrex- gl ass
test tube vvlthcg screw stopper equipped with a
magnetic stirring bar, containing 22 ng (0.10 equiv.)
2.18 pal Qadl uNf(Zﬁroraoéf{é(ﬂel dimettey|-Aeg-ildiG pegadivl-yl)-thplagino-methylene]-
| u
sulfarr{o;& ona EZ 2\;‘\2@1@%@% % %ﬂgdepw’ég ogss()i]veé |ﬁl’}'5 Q I\ff&§lll §nO g (5.0 equiv.)

egassed tol ue Afte
Potassibe cadlbinateo andfl00nl4 vager were added and the reactlon mlxture was refluxed for

e ’ :
25 bSR3 PSRN oy TR s e el b e B upin
and exttackeceyiin vN) auielope NaC3. 3,he- argarit layeo pras pisind, oveh%ia2804, filtered and
conceﬁ!ré’tﬁ&q}gr %ﬁcgat %kuﬁﬁa%gheﬁl ﬁ%&f gtoppalébrh? (%‘ Oi{ﬂ%?fﬁrdggih‘?m g (83%) of
productq (e OUMR &090081Z, ¢|5)@|3())|691a1ﬂ ¢ Uayéﬂ-lzwasl) dr.1%d.28er, 6H), 3.43-3.52 (m,

o) LR AL R0 SR o RIS, .7

(dd, Jethd ahHagtdphy9 ¢ SRI0OKadél). pl ates (Et 20) afforded 10
ng (1.6% of product. HR MS: [M-H + 416. 1346
(cal cul ated for Cl7H21F3N502S: 416. 1368). 1H NMR (400

MHz, CDC13) 6 1,15 (t, J=7.3 Hz, 3H), 1.2 (br s.,
6H) 3.43-3.5;,—@ 2H), 3.46 (br.s., 2Hy;
(br.s., 1H),N\ﬁ 3 (s, 1 , Cf6. 01 (s, 1N 750(d

J=8.7 Hz, 1 H), 788(ddxam87 1.5 Hz, 1 H), 8.31 5

(br.s, 1 H), @/(\br S. PAH) Conpoungs™~grepar ed by
t he sane sycmsh%tl ¢ rout e H% nprked “politef2' in the
tabl e bel ow. | Physi co-chefue prop. pharnacol ogy TLC
LCVS 5- HT6 structure S* Rf (x) R p. C pA2 pkK;
1"'NOOIz

NH,,

Br

To a Pyrex-glass test tube with a screw stopper equipped with a magnetic stirring bar,
containing 22 mg (0.10 equiv.) palladium(ll) acetate, 71.5 mg (0.15 equiv.) X-Phos (71.5 mg;
0.15 eq.) and 0.39 g (1.2 euiv.) cesium carbonate, was added 2.0 mL degassed toluene. After
the addition of 042 g 4-amino-3-bromo-N-[(4,4-dimethyl-pyrazolidin-1-yl)-ethylamino-
methylene]-benzenesulfonamide and 0.21 g (1.2 equiv.) 2-bromo-3,3,3-trifluoropropene, the
closed reactor was heated for 15 hours at 125°C. The mixture was taken up in EA and extracted

with 5% aqueous NaHCO;. The organic layer was dried over Na,SQO,, filtered and concentrated.
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(+) e+130omer ~N N2 0.20 (a) 1.66 8.7 8.5 (1 %
CHCI3) NNHz 2 ~"\NO O tzz\\/ (-)-enl36oner -N N
wWQ@292055R) 1.66 8.2 8.0 (1 % CHCI3) N NH 2 REHER200/@53133

) Bl el B bty h Sy A Al b8 10 o

produgtshiRNME: IMaHY84 1G] 346, (mlicplatedy fay CxHMFENsO-RiH406.03¢8)N'H NMR (400
1487 15( 4. )

e 0 R £4811000 B0 0ok BAN B A 10 43 o 2. o0

(br.s.,NHZ, ©33 ¥ 1200801 1$51H, PETAERES0IHD531)38.88 NHRQ/=8. 7 1 N, 1H), 8.31

ors, Vb PadfrkCpif: 7 6.6 NN2 NHOO10 N'S 1 1.58

Compounds prepared by the same synthetic route are marked ‘route 2’ in the table below.

1 Ai 0 0
(#yenartiomer WCN \N/S\Q\ 2 10.20(a) | 1.66 8.7 8.5
(1%, CHCl3) =N NH,
2 Ai 0 0
(-)-e?f;(tsi?mer /\C'/\l \N/S\Q\ 2 1 0.20(a) | 1.66 8.2 8.0
(1%, CHCly) =N NH,
~NH 0 0
>~ _S
3 >C|QN N \Q\ 2 | 0.08(b)| 1.35 7.6 7.9
NH,
8%
. QCfN \N/SO\ 1|0.28()|1.55 | 141-142 | 83 8.0
=N NH,
NHzo\\//o
5 QC.N \N/S\CL 1 10.28 (a) | 1.45 7.1 7.0
=N NH,
~NH 0 0
6 QC"“ \N/SQ 1 148-150
=N
NH,
LNH O\/O
7 OQCN \N/\S/ 1 019(C) 7.6 7.2
=N \©\NH2
TUNH 0 0
8 OQCN \N/S\CL 11 0.17 (c) 6.8 6.7
=N
NH,
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N NNHZ 11 0 O (+)-enantioner ~ ~Ncl

2 0.31 (a) 1.43

9.3 9.0 (1 /o, CHCI3) -NH2 12 /\NO 0 S
WQz()osvﬂmmﬁl omer -N N cl 2 0.31 (a) 1.43 9.0 8P(81‘/E(’2])09/053133
CHEr3) N NH2—==NH 00 13— Ns g2 013 ()71 52
8.5|8.2 NHZPJIQQ\\H/BIOO tz4 14 NN S|d 10.22 (a "1 82
9.0|808 P OO]5-N) 1 1.71 NNH 2
9 NPV TN 1 .
16 NIN'S 2 1.[38 RPN AR N 0% 17| 69
N NS 1 1.61 NNH - --NHOOlE N NS 2 1.6P 8.4
NN H 0—0—197=CNN-S B35 (d)r 134868 NGO
64 WO [115515 PCT/ EP4009/ 053133 20 NOOt|\\5,
10 \ \\s” : 1 1.58
11 TN o0
(+)-enantiomer N \N/S\Q:CI 2 | 0.31(a) | 1.43 9.3 9.0
+131° ! ' '
(1%, CHCly) ﬁCN NH,
12 TN o0
(-)-enantiomer N \N/S\@Cl 2 031 (a) 143 90 88
-131° . .
(1%, CHCIs) /\C'/“ NH,
/\NH o\\//o
13 N \N/S\Q:CI 2 [0.13(b) | 1.52 8.5 8.2
, . .
rean o
/\NH o\//o
14 NN “ 1 10.22(a) | 1.82 9.0 8.8
DAL,
/\NH o\//o
15 NN F 1 1.71
DAL,
/\NH o\\//o
16 LCN m*\@ﬁ 2 1.38 8.0 7.9
/\NH o\//o
>~ S
17 QCE N \©\/> 1 1.61
N
H
/\NH o\\//o
18 LCN \N/S\Qj\> 2 1.62 8.4
N o 0
PR
19 ﬁCN N 2 10.35() | 1.34 8.6 85
=N OH
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(+)-
N OH

enanti oner

NN2O0.35 (d) 9.0 8.7
/I\NOO?21\S (- ) e- 104oner
w@2@9/1(55% I\/EO—|) N OH -

4

+120 (1%
N N2 0.35 (d) 8.2
"\NH O O 22 >CN N S 2 1r@di7EP2089/053133

Ve CH)

IU I\IU'I \I\II‘IUULJ'I\II\I'\_J.J.O‘\: ‘\iLJ'I I\II‘IJUD
2024 {N N %Q%MZ OH Nj OO0 25 s |1 1.0 158-160 N
(+)enant|<NTér\|O‘| - /6Nstc10g57 g1 7.7 8.0 NO;S NH
1200 0] 27 O\ s\~ 2 eSS I S o b N 87
(1% MRy ¢ %2(e) OcoHNN|[OH\NH O ® 29 NN S N'f 2
10‘,. >N NH-O- 030N N—S—NH—F+31 61966
2165 N 0.0
(-)-enantiomer N \N/S 2 1035 (d) 8.2 8.0
-104° . .
(1%, MeOH) ﬁC"“ \©\OH
/\NH O\/O
22 SN Q 2 1.47 8.3 7.9
!
>CrL,
~"NH 0
23 QCN*\N/\S/\Q\ 1 159
i
=N OH
~"NH y
24 QCN*\N/ \CL 1 140-142
=N OH
25 I 2P 1 1.60 | 158-160
OH
/\NH 00
S cl
26 LC,N N \CE 2 161 7.7 8.0
=N OH
/\NH o\/o
27 N \N/S\C[C' 2 1.61 7.6 7.8
=N OH
/\NH 0O 0
28 QCN*\N/\\SU\C[C' 1 ]0.32 (e)
=N OH
/\NH O\/O
29 LCN \N/SO/NHz 2 1.36 7.0 7.2
—N
/\NH O\/O
30 >CE \N/SO/NHZ 2 1.31 6.9 6.6
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21.54 N\NHOOH32\-CNNs N2 1.62 N Br

w1312 1.22 6.3 33 \-C

A0 =7

\NHOO31 SNHZ NN

\NH O

o——— =2

I\I-DI\ILJ.IU I\I\I\II‘IUU:O --b—I\II\I-DU'IZJ..Ll-UIUI.I
N \ NH ooa&.»&u N-S OH 2 0./15 (a) |1.49(7.5 7.3| N \NH
310 0|3 n N[oNHO O S 4,38 > N P 0.10
(b) 39 ~N'NS2 1./00 NNHZ \NH OO
40 N 1 54 IN QH
/\NH O 0
o \\S// H
32 LCN N m 2 1.62
—N
Br
/\NH o\/o H
33 %N \N/S\C@) 2 1.22 6.3
|
—N
/\NH 0O 0
N2 H
34 %N Sy S N 2 1.70
ARV
/\NH o\/o
35 LCN \N/S\C(OH 2 1.49 7.9 7.7
|
—N
/\NH O\/O
36 >CE \N/SUOH 2 |0.15() | 1.49 7.5 7.3
/\NH O\/O
37 QC,QN \N/S\C(OH 2 1.64
/\NHo [o)
. cl
38 >V \g 2 | 0.10 (b)
OH
/\NH 0O 0
39 QCN*\N?\S” 2 1.00
=N \QVNHZ
/\NH O\/O
40 QCNK\N)S/ 1 1.54 6.2
2T -
~"NH 0.0
>~ S
N N
41 > OYNHZ 2 0.84
NH
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N NNH2 0.84 41 Nz

NH 66 WD

2009/ 115515 PCT/ EP2009/ 053133 NH O O NH 42 N-'
W(NHE9B15(515090) 0.93 NNHOO43 NN 1 NH 2 1. 3C1/BB2029€53133

L, N

Zz 0T NHO O 0 NHZ 2137 164-116844 NS 1= N—trNH
00| \Y %N:,ON) 2 J,,HOQ NOH 0 NHOO|0 46 NNS OH
422 1/14 O’N MS~O'69ltihc.(§g3g.6 NH2| NH 0 Qg
48 HNO @n N NH2 VT NA (07049 HN ~N| EN 1
0.15 (h) o 89 8.
~NH 0 0
>~ _S
N N
43 " OYNHZ 2 1.32 | 146-149
(o]
< NH 0 0 o)
44 %NK\N/S w, |2 1.37 | 164-168
N
Ai'* 0
N \N/S
45 ) \Q\(OH 2 1.09
(o]
Ai“ X 9
>~ S
46 \\C,QN N OH 2 1.14
/\NH O\/O
47 HNQCN)\\N/S\Q\ 1 0.80 8.0
N
NH
/\NH 0O 0
48 HNQCN*\N/S\CEC' 1 0.90
N
NH
/\NH O\/O
49 HNQCN NS | 1]0.15(h) ]| 0.89 8.8
H
~"NH o
50 HNQCN)\\N/S\@ 1| 034 () | 0.84 7.9
=N OH
/\NH 0O 0
51 HNQCN*\N/S\C[C' 1| 0.48(i) | 1.00
=N OH
~"NH 0 0
~ _S cl
52 HNQCN § \Q 1] 0.20(H) | 1.04 | 112-114 8.1
OH
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H NHO O 50 H\c NN S 1 0.34 (i) 0.84 7.9 N OH ~\NH
OO51 HHON N SI- CC 1 0.48 (1) 1.00 CNOH NHOO
W(_\)amm‘,lssw HNONNN1 0.20 (f) 1.04 112-114 8P(1T/EP2065‘Y7053133
YWO—260097 J.J.OOJ.O PCTEP2009/ 053133 NhH O @ S Tth—58—N
2 1/71 1461WFF8> OH N O[0 cl 54 ~N"|/ 2 1.84
1574158 55 3QON N-S @ 1 7| OH
53 . -
NH|O O 5 PNNS%TEE.% 7.8 NNH ﬁﬂH o&%ﬁ‘g I NNs| 83
1 0/12 (g) 1.61 86 8.1 |I'XNJC | N H \NHO[O0 \\o
“ Mo o
~ _S cl
54 Oy 2 1.84 | 157-158
OH
~"SNH o o
PR cl
55 oar \@f 1 194 0.7
OH
/\NH o\//o
56 Xﬁ: \N/S@ 1 1.48 78
N
~ Moo
57 XE \N/S\©j\> 110.12(g) | 1.61 8.6 8.1
N
~NH 0 0
N
H
~"NH 0 0
59 QC’ \N/S@ 1 1.76 8.1
. :
~"NH 0 0
60 QC’ \N/Sm 1| 0.50 (d) | 1.85 8.5
. :
~"NH 00
61 QCE \N/S\QANHZ 2 | 0.40 (k)
~"NH 0 0
62 QCE \N/S\GAOH 2 | 0.20 (b)
~"NH 0 0
63 QC'ZI \N/S\©j\\/N 2 033 (C) 156
N
H
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58 -NENS10.20 (g) 1.75 ;NNH VvNHO O 59 IIN
-NS11.76 81 H\NHOO \\o 60 IINENS 1 0.50
w@a)ooa185 8.5 NN H \NHO 0 61 N N S NH2 2POr/®pP200%953133
NN OO0 621 NN u—i¢u. 00— N INH N

b " NH—O 663
NSiVN\HQSS(C) 1. 56 H6 20Q9/ 1155156
PCT EP “NH 0|6, 6443 K, 2 0.20L (I
4 21 .
b}@) é@f%heqlc (r)out%: elgtrer ‘route 1
or route 2' a esBri bed above. Rf| (x) |= Rf-value,

e o | SR A R Ao N

-\

\K} UCL WCTTI Ul deCl S, ILb T UI I [S] |JI asStT. \d) — CIVE IV

mﬂétl@noufebblth'er%MeWgF' outd Y &s desf&tbed‘ago%e’ (d) =
,(x) SfveRn ’bre(&&s“TEé‘nPd‘bllefp a 4& CMM_éOH 98:2
(b) = By W;ﬁﬁ d)—LgM'M 95:5L ’- PA' 2:1: () =
DCM%d)‘P/@# clﬁt/3N85 %{ = SEAPA ——1 1 ) @' Et5M eO 5305 ; (i) =
MeOH'E 2 #)97 MeOHELNF ORIRH, oﬁ 0. 952 7505, () =
reten

Et,0. k'l ﬁfl niuUt&d mcsms tah PN mnutes)
anal ysis 10 The speC|f|c conmpounds of which the

synthesis is described above are intended to further
illustrate the invention in nore detail, and therefore

The saeeifiggomgewnrsdot whickdthe isynthepig is cisperiked abrve angvistended to further
illustrdt® R WYveRbn n%r{b‘?é dggﬁ ?do‘%@Fé?or@faré st Jj%b\ﬁﬁ‘é'bt {o9Rsittd theRRope of the

apparent to those s In the rom
mventt@@n@, aaeway @Webembﬁ@mﬁ§cﬂfﬂh6t:lat/$rdl@namldjb?) perareetdo gioserskilled in the

art frohMYEdR R Sche3BEcikeliBh tnd! frate of the invention disclosed herein. It is

thus intended that the specification and examples be considered as exemplary only.

EXAMPLE 5: PHARMACOLOGICAL METHODS
In vitro affinity for human 5-HT receptors

Affinity for human 5-HTe receptors was measured in a membrane preparation of CHO-cells
transfected with human 5-HTs receptors by binding studies using [°H]-N-Methyl-Lysergic acid
diethylamide ([°H]-LSD) as ligand. The membrane preparation was prepared from cells supplied
by Euroscreen (Brussels). CHO/Ga16/mtAEQ/h5HT6-A1 cells were grown in T-flasks in CHO-
S-SFM Il medium (Gibco BRL), supplemented with 1% dialysed FCS, 2 mM L-glutamine,
Geneticin 500 pg/ml and Zeocin 200 pg/ml. Cells were harvested using 0.25% Trypsin (1
ml/T175-flask), centrifuged and subsequently suspended in CHO-S-SFM |l medium and frozen
at -80°C. After thawing cells were centrifuged during 3 minutes at 1500g at 4°C. From the pellet,
cell membranes were prepared by two cycles of homogenization (Potter-Elvehjem 10 strokes,
600 rpm) and centrifugation (40,000g for 15 min, 4°C). The assay was established so as to
achieve steady state conditions and to optimize specific binding. For the 5-HTg receptor,
membranes from 5.10° cells were incubated with 5.0 nM [*H]-LSD at 37°C for 30 minutes.
Nonspecific binding was determined using 10 M serotonin. Assays were terminated by vacuum
filtration through glass fibre filters (GF/B) which had been pretreated with 0.5%
polyethyleneimine. Total and bound radioactivity was determined by liquid scintillation counting.
Greater than 80% specific binding was achieved in each of these assays. Compounds were
tested at a 4 log concentration range; all determinations were performed as triplicates. 1Cso
values were determined by non-linear regression analysis using Hill equation curve fitting. The

inhibition constants (K; -values) were calculated from the Cheng-Preushoff equation:
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WOERARMESHAL . OG CAL METHODS I n vitro affinity fopChEPBEN/ 053133
5-HT6 receptors 20 Affinity for human 5-HT6 receptors
was neasured in a nmenbraaéCHr @panali on of CHO-cel s
transfected with human 5-HT6 receptors by bi ndi ng

whereftt IEJFL!hp‘??sam%'dtgg (c%@ﬁn’[r%'ﬂ%ﬁsn}d_?IbYﬁfF\EQHSQ%ya%'ng Kq |ts afflnlty for the receptor.

Resuli@r%@amressﬂsi %ﬁﬁ'@ﬁ%rf@%ﬁrﬁr” ©&pllgagi (iype |Sé@iarat§3,expe“ments
Eur oscreen (Brussels). CHO Gal6/ nt AEQ h5HT6- Al cells

I A Wity (b M M iigm (G beco
R e T TN

The d—H@lh‘dFr%Wﬂ?'ﬁ' G-A?e%oF?ﬁrb%%é}Q'V\VbSSQ&Jg‘Plg/fmm ‘I’Enu‘ijos%%efh' rBr@Qa%ls (Euroscreen,
g/ m were harvested using 0.25% Trypsin (1

Technihg) FossoT Mgkqn reeoMbinant gemtania %Ubrséqureﬁ@wtw SoNpefienaiand CHO

AequdS!’E:r(Qﬂ@’l Feibindnt R @Q@IJgrﬁ”z@'S 386-A; F6ruaf t29053) Human-5-HTe-

haw ng cells were centr during 3 mnutes at
Aequqlsoe@ISa@XM@s th@@hqnﬁealp@rgeéqd ap@éienum*&%lheéawmm be loaded with

coelarﬁér%ﬂﬁé 8 oR¥er kR CEYGH RS aeﬁveWHPJGﬁﬁ”ﬁé‘féﬁ' bﬁ’l@lng of agonists to the human 5-
(Potter-Elvehjem 10 strokes, ' 600 rpm) and _

HTs recenior fheugtageliar ericignegneasiration wrieaseraynd inding 96 egiciuado the apo-

Aequd?ﬁﬁc%@lbht%ﬂ?zﬂ'ne%n%xtlgad%QO af %ki%gf?orﬁrteﬁét% cffE@él@nterazme which results in

conditions and to optimze specific binding. t he
the prgdugfign 10é @eptenuorinmspeleatremide, dp 5 and igiehhs %mre) Thls luminescent
| NCb t
respor?\%ngpgécrfegfj%\ﬁtb?% gh& a@% Ltg gﬂ)r%clgﬁ%tﬁ)é d%égﬁ rTe%[:elrgb% @'\ﬁl%ﬁﬁed using the
MicroBgia oded n(Rerkinsklmes). m@lsttleraﬁemﬁ of mnmodmmre expressed as pPECs.

Antag{glﬁ %ﬁ%g@%&% P]te F&'Rg(?\ﬂgg v@esrg ({elt%@%ego%s; il foe n(éCIBPrQI B\rll\@ & pnethylserotonln

inducetbtuminescdnd» and tha(bﬁeams valbylat@satcbetcemgntmmebg Fi_retqihuoﬂ equation.
Compéﬁﬁd}t\}ve W%JStggc?%eLg]ve ”&ncéérga%)ﬁ ?5 re taﬂg% |§§§ﬁesn%gﬁlj &p%riments were
perfor(ﬁedmodmjlsamere tested at a 4 |og concentrati on range;

all determ natl ons were perfornmed as triplicates. |1C50

In v:tr\éacielli!gr?n Wa:{l(?n h‘g{{qoﬁ%‘ét%n@ﬁﬂ thé E}F’éa%eln%g I%E glﬁﬁifﬁye}at hepatocytes

SIS UuslI ng curve

To ob q'}%@ﬁr‘i \/l?rglg%grﬂéf]aé}fb%k() 2 h‘éﬁ':n e@%%ﬁ@r@ﬁg@?ﬁs%ﬁ&ﬁ&b&e‘an&t 37°C, in
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After binding of agonists to the human 5-
HPLcﬁﬁg%% pst or the intracellular calciumconcentration
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[ I e
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is measured using the 70
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NNH OO 13 NNs cl 8.5 8.2 700 22 NNH 49 /\NHOo
fromNNC 8.2 8.3 33 12 W 2008/034863 C1 N " ~NH
w@D0d419NNe s ¢l 9.0 8.8 51 17 CKN ):::~NH2 ~~NrCTIER2084/053133
NNs 7.0 7.2 68 16 from WD 2008/034863 N O 1 CH..
" \NH OO 19 N~-N's 8.6 8.5 354 19 -N OH 72 WO
The compartivesddts shovh BPEDIDADEE IR VHediedentkat de oempeitngs of the present

mventﬁ;l'r\o&\ﬁbs'tl St’édglpl tﬁﬁiﬁh@?ﬁﬁ rﬁﬁhs/ﬂfhl YaditbPALRNE I?j%haﬁrﬁf%rgups such as —NH,

npoun rese i nvention, substi
or —OHhéamémyBr halfwtjevun‘m iadtie toressare 1af bepafoeidemtand(pr higher affinity and

functlcg{aijué)étwltfu‘fﬁbnasthe NEQUC’[%{B”}E%SJVVI%EH&QIW én&ﬁj'ntjsl Hfsglosed in WO

in'the presence epat ocyt es,
2008/%34f8|6m withaih - @nﬂlﬂ@oﬁilrwpum:tuvu ty, than the
structurally closely related conmpounds disclosed in WO
2008/ 034863, w thout H bond donating groups. EXAMPLE
EXAMPLES/ATMARMAOESNICARERERPARANONS) For clinical use,

conmpounds of fornula (1) are fornulated into

For cIH%TU?&ﬁ(%)%J%hdgg ﬁfuLePI')Saretf&ﬁ{ul @irité‘?ﬂéﬁﬁég?um compositions

novel nts I'nventl on ecau et )
that af@nmmtaﬂh@ndcoﬁ\rﬁbumbodlmn@ phirthe doventiop kerewke itbey contain the

comp&ﬂ@@oh’fapes gﬂt@l‘flhﬂ?%ﬂ&)é;ﬁ%r@érﬂpoug}ﬁ?ﬁﬁﬁ e@h%rrégﬁ‘:%e'sc(ﬁlpharmaceutlcal

OSItlonS t use e
comp@&ﬁmabtf@ttraby elpss | used pinglugs. (tatifiQHSuonhﬁyablm éahbiiap%p%égs (mcludmg

| t
riroSHULLR 0BRSSl S0 U OB R B8 SAY Wipostores,
suspegsiges, aodddthesrtgpes dl§¢|0$ﬁ§b|a¢réiﬁlt of gpRarpeirtoenpePn iskitled i the art from

e sl S B RESI h YL A Be ey o
be in ghgdorm of an inclusion complex in cyclodextrins, their ethers or thelr esters. The
compositions are used for oral, intravenous, subcutaneous, tracheal, bronchial, intranasal,
pulmonary, transdermal, buccal, rectal, parenteral or other ways to administer. The
pharmaceutical formulation contains at least one compound of formula (1) in admixture with a
pharmaceutically acceptable adjuvant, diluent and/or carrier. The total amount of active
ingredients suitably is in the range of from about 0.1% (w/w) to about 95% (w/w) of the

formulation, suitably from 0.5% to 50% (w/w) and preferably from 1% to 25% (w/w).

The compounds of the invention can be brought into forms suitable for administration by
means of usual processes using auxillary substances such as liquid or solid, powdered
ingredients, such as the pharmaceutically customary liquid or solid fillers and extenders,
solvents, emulsifiers, lubricants, flavorings, colorings and/or buffer substances. Frequently used
auxillary substances include magnesium carbonate, titanium dioxide, lactose, saccharose,
sorbitol, mannitol and other sugars or sugar alcohols, talc, lactoprotein, gelatin, starch,
amylopectin, cellulose and its derivatives, animal and vegetable oils such as fish liver olil,
sunflower, groundnut or sesame oil, polyethylene glycol and solvents such as, for example,
sterile water and mono- or polyhydric alcohols such as glycerol, as well as with disintegrating
agents and lubricating agents such as magnesium stearate, calcium stearate, sodium stearyl
fumarate and polyethylene glycol waxes. The mixture may then be processed into granules or

pressed into tablets. A tablet is prepared using the ingredients below:
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be in the formof an inclusion conplex in
cycl odextrins, their ethers or their esters. The
wa@eovposisii ons are used for oral, intravenous, PCT/EP2009/053133

subcut aneoys,eqfdngcheal , bronch alnind (Fifiabie aI
pul nonary,—ém_tmt‘c—a‘l_re%r@fg—p‘a'ﬁ nteral or

ot her waysCOMPEIMIANS dr. The 20 phatdraceuti cal

formul at i | aj, difast one cgypound of fornula

(1) in ad%eitﬁjﬁfr% wﬁ%&}t’Ségﬁir maceuti cal ly acceptable

adj uvant , dJili¢anediexidghduroed carrier. Th total anount of

active i g6l 894s suitably is in the range of from

about O. 1%@@0‘[_9‘5% t he

fornul ati ofgtalsui tably from 0.5%to 5% (ww) and

preferably from1l %to 25% (w w). The conpounds of the

invention can be brought into forns suitable for
The ceipensints argtbilended pnd 2emptesaed tof founs trbletp paciewsighing 2BA Y.

ad Y hRHEES | L&y Rt §R dtfler RANIRNE t

[ ngér éb %nrt@rgaéu%h éﬁégg %éy %ﬂlugﬂj cal ﬁ%%u%rtrg)n‘é‘ériﬁ &Hhgredients,
beforg bejog ehixad tgdpmd affpr[rmlézptg)na Be aegtivenidaedientsspy @lspde mixed with each
other, %g]‘ﬂfré bélhgﬁﬁxed \HI}EH fh%%hsactl\f/é iﬂé@d'ieﬁ’\?to fGl% ?.rférﬂﬂlﬁatleﬂ.d/ or

bstances. Frequently used auxiliary
Sggﬁb@%ﬁﬁ%abﬁﬁééjﬂgy %@Qﬂgﬁdré‘mmcgeﬂﬁé@coﬁtéihﬁ\ﬁ'djmixture C?f the active

di oxi de, | actose, saccharose, sorbitol, mannit
ingredignreef tha duiestian. veaefablellclahalr other shigable sehidp fetseitrgelatin capsules.
Hard g&bﬁﬁ b Bpsuids@mad. coﬁ%m’jl ng%gcéf'tﬂ a%ﬁve% H"gge;og%lﬁé"dH%rHS%elatm capsules

erivatives, anhinmal a vegeta e ol

may 3lsq epnigin the agiivel thaeadients degedirait Wl selid ewdeied, ingredients such as
lactosBO LY EHAYdsRN £ OhnaRfithI S Bbt CBorASstafch! SAiASHcEN, cellul
actosB oA Aﬁ.?t SO OmaRAE O?J’é?%’%ﬂf. ortbstal] MR coluiose
derWa@V%ﬁc@rg?I'atmas wel | as with disintegrating agents and

| ubricating agents such as nmagnesi um stearate, cal cium

sPesgas witssaeragtal sdewvisiration uhgl be erepserdo) k/netf‘ﬁ)f‘l)réh ef suppositories
that cEHtiR (t‘tl\e YEHB Subdtifcd et rvﬁthrﬁib(el}trké?f’ét BSs& r(iﬂ‘?ﬁ?%%e@rrh R 9 gelatin rectal

anul es or 35 pressed into tablets.

capsu%ﬂ@g@y@éﬁlr@ﬁsthﬁgacpy@smtp%r@@,|@;ﬁtrg|xlyéq with awggq@ble 0|I paraffln oil or other
swtab%qwolelﬁ)?ﬁélanécEa?%QQ&I%ilﬁ)gﬁ thd f&hﬁcﬂ?ﬁr&éd%ﬂé'rﬁﬂro enema; or (iv)
in the r@rqi@r%ﬂmrp ienemadormutitionde Re (ﬂ?‘iﬁ’;@ﬁ@étedf'@ﬁ@é'tqme golvent just prior to
admin2igféd.c acid 10 Total 230 The conponents are bl ended

and conpressed to formtablets each wei ghing 230 ny.

Thlﬁu@%éﬁeﬁaﬂld?@rn%v Sh@paRY ubﬁlesf%ﬁﬁb\aédﬁhb(s fél’l)@l@ 4&bewrhtRd drops or

he other non-active ingredients, bef ore bei ng
SUSpeﬁ‘F'Q'@*“d & SPBIANROF BRANHPROFRNATAB] dte ?Qﬁ@el'@ﬂj?@amérﬂné the remainder
consmﬂ"ﬁ%{ Rt %QarIHSIe%K@@gaWdrréu@éﬁ’é‘lcof%l@%ﬁd behaire dreimmomMwader, glycerol,
the non-active ingredients to forma fornulation.

propylepe glygeliaadirrvely e edychiy be prepar ed with capsul es

containing a mxture of the active giredl ents of the

i hvdasiredn Sudhedevidpprerdyafions may 6?”t6‘f‘h evloring @gpnte, flavoring agents,

preset‘(lﬁme%' &atefarimef éncﬂ%?ddx?m@ﬁ‘xpﬁ@blﬁﬁose bRrdindretrddideRing agents. Liquid
capsules may contain granules of the active

preparaﬁgrp%maé{rﬂlgo besprepaged Bt ihe f@%é’ulae‘éry POWRRY rasistigise with a suitable

solverit pRoAkt igee SoRBbRior Phfentgdieidhahisithidh H8Y be pREMAed 86 a solution of a
i ngredi ents such as |actose, saccharose, sorbitol,

formullngampi be mwpg} i asplgﬁxrm@celét@phy g@c&p@ple Wn&p'lg@fsga ﬁolutlons may also

contalﬁe%{a%hl@lﬁg IR diorns,| HessePratiosd adrdior @Qﬁé\ﬁ% URdrb§iehtdl Solutions for
rectal mnistration nmay be prepared (i) in the form
parent@falsqp@m@ ratign By also be prepared as a dry preparation, reconstituted with a

suitable solvent before use.
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that contain the active substance m xed with a neutra
fat base; (ii) in the formof a gelatin rectal 20
wa@2psal’ii hat contains the active substance i NPEI/EP2009/053133

m xt u r Wi :

i ¢ oo PraeR AEORA A Pblese AT Rhlbaf) brffiafidhd s of pats
compristieg $risr on roPrezcontgingys htedevim enecorenesawf theringriedientsiaf agfarmaceutical
compés‘i’crdﬁ‘ Hth@irENidH BrAUseRe ﬁ%dfc%rmé Ré‘sc}cpatébewnh such container(s) can

econstituted in a suitable solv just prior

be vamwttﬁmrraate@ais su¢yas mspretioas fari l@ﬁsorrmponf@ Ipﬁfaof@rrwww'bed by a
goverﬁrﬂ@ntgpégérﬁzg r%éﬁl'alf?r?g R ah ot FONGENLF §£I@dofd6r%9ﬁﬁa9éutlcglé products,

suspensrt on utions or suspensions contal
whicht pelicgc rafipetsi ﬁgwr@mlehy sthenaganse @femnn&a@ture,c oRSi ot m@@e for human
adminfs®at .aﬁm’% &se0br $H Iat%s #Igﬂ{e ?Jr&s%npllﬁleﬁﬂgn an'fhét Wdhufacture of

of ethanol, water, glycero propyl ene glyco
medicgmpy@thW@niQ tgﬂay'@g)p COhﬂItI@]@;g‘] Wwhigh agt@gpnlsﬁnquﬁdHTe receptors is required
or de@fr@d)a'é\ﬁ& i ﬁ’ﬁ@ﬁloﬁ’?yof:%(ﬁdd" ﬁégtﬁ'éhpg)rag&ﬂbr%m ltﬁgoéarﬂﬂ‘stration of a

agents, preservatives, saccharine carboxymnet .
therar@etlcvajh/cﬁs‘@cb\re tntaleameuit cofeat lngstagyencempeungupti forggla (1) to a patient

s, 4 0 - ;
suffor P FRR1 8 LARBR IR 16 o priiof 1ERAR Al hoh B, ok Slec8ofisls required
OrdeSJQé Sol utions for parenteral adn1n|strat|on nay be
gﬁyed as a sol ution rmul ati on of the

i ﬁv i%RX3MPlg %H@Phﬁfc@ﬂjﬁ“e%l Ele;)’eré’é B%ﬂ?ﬁ?@'@b?%‘?ﬂs't'ons are given,

comprides refetret | active MmeympbERls ans%témﬁi alge! bzitogical application. Other
ents reserVﬁt ves nd/

compg i85 G EN Een B BT EPRL VR ARPEim: it Secd i miage ol pigh aaditon o)
said compouardso The cpraeptaitnh cishaadivg imgregiantabapbe varied over a wide range as

B L

the ary ccordlng to the present invention are fornulatlons
and "kits of parts' conprising one or nore containers
filled with one or nore of the ingredients of a
phar maceuti cal conposition of the invention, for use
in medical therapy. Associated with such container(s)
can be various witten materials such as instructions
for use, or a notice in the formprescribed by a 5
governnent al agency regul ati ng the manufacture, use or
sal e of pharmaceuticals products, which notice
refl ects approval by the agency of manufacture, use,
or sale for human adm nistration. The use of
formul ati ons of the present invention in the
manuf acture of nedicanents for use in treating a
condition in which antagoni sm of 5-HT6 receptors is
required or desired, and nmethods of nedical treatnent
or conprising the adm nistration of a 10
therapeutically effective total anobunt of at |east one
compound of forrmula (1) to a patient suffering from
or susceptible to, a condition in which antagoni sm of
5-HT6 receptors is required or desired. By way of
exanple and not of |imtation, several pharnaceutica
conmpositions are given, conprising preferred active
conmpounds for system c use or topical application.
O her 15 conpounds of the invention or conbinations
thereof, may be used in place of (or in addition to)
sai d conmpounds. The concentration of the active
i ngredient may be varied over a wi de range as
di scussed herein. The anounts and types of ingredients
that may be included are well known in the art. 75
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WD 2009/ 115515 PCT/ EP2009/ 053133 BI BLI OGRAPHY To t he
extend in which the follow ng references are useful to
woe®dkisid ed in the art, or to nore fully deseeT/BR2009/053133
this invention, they are incorporated herein by
B'BL'P%PéT%e Nelther these, nor any 5 other docunents
or gquotes cited herein, nor citations to any

To thd 8%tBRAE@NC®Bich Qtﬁe?fdﬂd\mn tr@f‘érérﬁ:e@%r@ﬁ‘séf[ll toafrfe SkIRUNE MeSal! or to more
citations. Bentle et al

(19
fully d%V@ﬁéﬁﬁdW?é@B'F th%am mcq@@rat%gerembyg@ﬁgrpg?p Ngeither thgge, nor any
other @éoun(eh?@&@uo?és clteBMRFSTRGRI citstdRE ko a2 feferBites, Beddn@ited to be prior
C., et al. (1999b). Br J Pharnacol 126(7): 1537-42
a"tdo‘BéP%{BS ORCiiions. phar maceut i cal salts”, J. Pharnmaceutical
Sci ence, 66, 1-19 (1977). 15 Bi ckel MH, : "The

Bentlegh@f(]:ms@@l QEO7RD AP HcREHRIMNEES YS@pl. MGAXQS*@S
har macol ogi cal Reviews, 21(4), 325 - 355, 1969. Byrn

Bentle§t J.ad. etaPloegggamumlnaB@lssansmm&%@’) 945- 954, 1995.
0 Kohen, R, et al. (1996). J Neurochem 66(1): 47-56

Bentlelth @thaalJ(ﬁQS)%ﬁEEJ , PRatinacdt-126440! 1989.42D. and Smith 111,
em Soc., 2003, 125, 7792-7793. 25

Bergel\@n\n | fRhabm¥¥eulibslisbs”) J. Priaernhmm@m Scidhee 556, & Mee(18n),
Practice of Pharmacy', Mack Publishing Conpany, 19t h

BickelEM.Hi, o' ThERBbORacoyy Rl Bidcherkidpof IN-Sdde st ABHardddlogical Reviews,
211439525 RageroeoD. C., et al. (1999). Br J Pharantol
127(suppl.). 22P 30 Roth, B. L., et al. (1994). J

Byrn é?'éﬂrﬂ’mm'ac@ﬂéalﬁ@iea?cﬁ@ﬂﬁwl)?9]46@%41@99§Jat M et al.
(1993) Bi ochem Bi ophys Commun. 193: 268-276 35

KoherS®bhami. (MoestJ ﬁburoéﬂ&%%(wemsé?eport 5: 2553-2557
Sl ei ght, A J., et al. (1998). Br J Pharmacol 124(3):

MalecB&SI62R BMOshi, &, Mbires, B aali.Shi20AM )M Reus ophacresolsesy 2003, 125,
7792-#493.210-219 40 WD 2008/ 034863 (= PCT/ EP2007/ 059944)
76 WD 2009/ 115515 PCT/ EP2009/ 053133 CLAIMS 1. A
MartinG GO YREtoe), “Remindten: (The: Sd8nd82anB Praxtite Of PhB4nacy’, Mack Publishing
Company, 19" Edition, Easton, Pa, Vol 2., Chapter 83, 1447-1462, 1995.

Rogers, D. C., et al. (1999). Br J Pharamcol 127(suppl.). 22P

Roth, B. L., et al. (1994). J Pharmacol Exp Ther 268(3): 1403-10
Ruat, M. et al. (1993) Biochem. Biophys. Res. Commun. 193: 268-276
Sebben, M. et al. (1994) NeuroReport 5: 2553-2557

Sleight, A. J., et al. (1998). Br J Pharmacol 124(3): 556-62

Woolley M. L. et al. (2001) Neuropharmacology 41: 210-219

WO 2008/034863 (= PCT/EP2007/059944)
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Nc RS (1) N N~R6 OSSOR7 R8 5 or a tautoner,
stereoi soner, N-oxide, or a pharnacologically

waewepisand e salt of any of the foregoi ng, whePEi/RP2009/053133
CLAINTS

is chosen from hydrogen or an al kyl (C, _4) group,
optionally substituted with one or 10 nore hal ogen

a 3;% group, - R2 and R3 are
%1\ ep %ﬁ?ﬁ@w%%@n from hydrogen, an hydroxyl group
or an al kyl (C, _4) group ORtI ond}ly substituted with

one or nore substituents Q lindepenglently chosen
from hal ogen, alkyl (C, _4),a yIrF%C _4),

al kynyl (C, _4), CF3, NH2, NI—H kyl Rﬁ) 15

N[ al kyl (C, _4)]2, OH, =0, O ab or OCF3, or,
R, and R2, together with the rborRsaton(é')rrarked Ta’
and " b' form a C5_8-cycl oaI Kk ringRg optionally
substituted with one or hal'®gen at ons, an

hydr oxyl group or an al k@l;{ =c})!| group, or, R2 and
R3, together with the carbop atdf marked "b' forma
C3_8-cycl oal kyl or a 04.8 29 heterocycl oal kyl ring,
optional |y substituted with dne or nore substituents
Q as defined above, - R4 and R5 are independently

ChOg estdrheMshYEFiQIREr, NLoxdde, Bk KY bh&maftbloglcBMPacceptable salt of any of
thl onal |y substit uted wWith one or nore substituents

heferegainonuberaBove, or, 25 R4 and R5 are

i ndependent|y chosen froma nmonocyclic or fused
bchscnhbserafr@ndwmogen or hreakkyl(ﬁ;@) greaibi eptignallypsubstituted with one or

t ne or nore substituents
QE%P&%QQ%/ %§@§ %\}ﬁtg%#o Iﬁlp(%tﬁ)é provi so that Q cannot
%Ztar'i‘dt'{?ear% Bﬁ” g%ﬁ%rﬁ@ghwmm ani‘]%@éym@pggrtam alkyl(C14)
Ogrofip @kﬂﬁér@fﬂi/ KMbstlﬂl’tecﬁW|ti$@n@5r ﬁol‘lﬁé%%&ﬁtb@'ﬂd&peﬁdéﬂy chosen
Jrotchatonsh, Al aenHowd JooufGracaes Rk WHaKSE.S)
P@[@A@R@QQB/@ES&@SQ aIB@ﬁCﬁlﬁ)dOIF@CEE ,@rj ndependent | y chosen

dro Q 4) gr.oup i.ona ,
Kbt KataabtarominaRe ol rapab o nark: (G & ve-cycioalky ring
hmroaéw sUBEHALEd Wit ofe B mb@ﬁ&@enﬂomﬁmm%%yy$bgp 083N alkyl(Cy.4)
roug or, R6 and R7 independently are chosen from a
ngdey¥t i ¢ or fused bicyclic aromatic or 5
hR} efidR&tegaherGyitrthe Badph iamhiaykeSjUbsg&nﬁ C]rg=1e8 C%Ibélk)ﬂrcbea Cas-
or nore s tituents above, or,
e PR IRAR HopyrPea ] seBSHO ) Baner Mir b spbeyiueg s 3. as defined
Gahddehet erocycl oal kyl group optionally substituted
wWith one or nore substituents Q as defined above, or,

Rﬁ R RRre ih@ ggﬁt })’Ehtoger‘i %@mg{ywo%gﬁ o 8h ARYEE, WMIFSUS optionally

aré atta
substltuted with one or more substltuents Q, as defined above, or,

R4sand Rs are independently chosen from a monocyclic or fused bicyclic aromatic or
hetero-aromatic group, optionally substituted with one or more substituents Q, as

defined above, with the proviso that Q cannot be =O (keto) on aromatic rings, or
Rs3 and Ry, together with the carbon atoms marked ‘b’ and ‘c’ form a Cs.s-cycloalkyl or a

Css-heterocycloalkyl ring, optionally substituted with one or more substituents Q, as

defined above,

77



10 heterocycl oal kyl group optionally substituted with
one or nore substituents Q as defined above, - R8 is
webwsamssisom R R | RI RNHNH NR NR HE/RP20R/053133

- é/ﬁs 5\? %g(r%}in(%peﬁdﬁw M%eﬁ&%'ﬁ%dr’%g%h;)r%n ai%yl(Bﬁﬂ%qz&o t|onaIIy
Rsybsfjutgd WRti{ era yr rRoreHaiggeatems pHan hydipxyhgrorp Apr RAIAKYIRE+-3)-
HZNirio Rk %UIEIOQ OH O NH2 HN NH2 20 wherein: - the
asterisk (¥ rks the bond to the SSatom - nis
eRs heg Roindergngenity arg chvgem@mgggpqomglmg)r fused bicyclic aromatic or

5 PhdieRP2 8RR Qgpb%ﬁ?ptl&mlg)su Jituteéj itﬁ%PéroV ot sﬁlﬁﬁlﬁkﬁ%rd,las defined

group, - a Z are 1 ndependent osen from
Nabco/eo@rs wi th the understandi ng that bonds in the
rR”Qn&Rnﬁ%&érﬂ)%Bﬂgrarg ao@zc %Il&f up 8t §C%’ hg%%ygoalﬂg%roup

ar e stltute torrBo
Roptipnelly sithspiwirgemith gneceroserie substitvenis g e defaanqdwb@@ o)

ahkﬁﬂa/ I;% gogedt@er Va[hktrEYII rgygengg rr&to%ch yé?’are attached, form a Cs.g-

10 d]@tpquloalkﬂpro@.cmt@wlb/@ubsqi)tuteg;@uth@ngwr (Qre mybstltuents Q, as defined
SOBs\R IkyI(C _4), OCF3, nitro and cyano, with the
prow $o that when R1, R3, R4, R5 and R6 are hydrogen,
R2 and R7 are et hyI and R8 10 is either
- 4Raigichesseligm: or _chl or o- 4- ani nophenyl , the conpounds

are not racemc . . .
R R R R
NH NH
N R' N R
H H R R
R R
N N NH
N NN’
H H
R R
NH NH
/ X_Y/

15

Ir=
oA

\/ X\Y/Z
HN™ " " H 0% oH o) HNZ “NH

20 wherein:

- the asterisk (*) marks the bond to the S-atom,

- niseither 0 (zero) or 1,
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m xtures but pure enantioners. 2. A conpound as
clainmed in claiml1, of fornmula (1), or a tautoner,
waet@paassdmer, N-oxide, or a pharnmacol ogi cal | CT/EP2009/053133

aceept able salt of any of the foregoing, wherein: 15 -
(HeffRA
*’ Ar

and R6 are hydrogen - R2 and R3 are

depé Vi f hydr ogen, an hydroxyl group

or an a?ﬂ?‘qr#ler%g&?%}wo{l&m’opt ionally substituted with

- 0oKeY and Zmre irsiebstdentig nhase@from GdNpOmu&nwith tishaskenstaing that

Npe P e oo Pt s s s Okl P G N e
caulistitutedt with Heatovhs ohlyt hey are attached, forma C3_8-

- SRR H 1rBkod IR PR A FBRYE AR, kxmgt g&*ﬁg@& ab | fynyl(Cr.a).

substitu
def,iNtth, Bblalkgl(C28. N[aRﬁI(C&)]@,r@é@kamn@ryﬁkyK)@am Salkgl(Ci4), SO-

C t tut ed th
e S R AR PR XA BB Lo o & ronocyc i c

aromatic or heteroaromatic gr oup optionally
withubs pravisogblatwitten Rin&s,dR4, Reped Ra bt htdnegens ReEN&R7 are ethyl, and R

is gﬁgﬂ%ﬁ%ﬂ ﬁgﬁe%yl ?rkﬁfyrtl%% 40?'9 r&%{y?%{‘é(&ﬁ&ﬁﬁn%s afd n&d"acemic

migiubest but ptieecena@fometsh one or nore hal ogen atorrs or an
hydr oxyl group, - R8 is chosen from R I R R NH2

b et AR T RSP

phRrm&olRiRRIBagtdrtable galt @idny Bf tHeNo©gGHgRVhé®einN H R\ R\ |
O HN NH2 NH2 O NH2 NH2 10 wherein the synbols have

- tRg BaR RRAOhYYsg@s given in claiml, with the
provi so t hat

- Rsand Rj are independently chosen from hydrogen, an hydroxyl group or an alkyl(C1.4)
group, optionally substituted with one or more substituents Q*, independently chosen
from: halogen, alkyl(C14), NH,, NHalkyl(C4.4), N[alkyl(C4.4)], or OH, or
Rz and Rgs, together with the carbon atom to which they are attached, form a Cs;.s-
cycloalkyl or a Csg-heterocycloalkyl ring optionally substituted with one or more

substituents Q* as defined above,

- Rsis chosen from hydrogen or an alkyl(C4) group, optionally substituted with one or
more substituents Q* as defined above, or a monocyclic aromatic or heteroaromatic

group optionally substituted with one or more substituents Q* as defined above,

- Ryis chosen from hydrogen, or an unsubstituted alkyl(C4.4) group, optionally substituted

with one or more halogen atoms or an hydroxyl group,

- Rgis chosen from:
NH, OH
NH, OH
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when R3 and R5 are hydrogen, R2 and R7 are ethyl, and
R8 is either 4-am nophenyl or 3- chloro-4-am nophenyl,
w0 b@ogoispounds are not racem c m xtures but pupP@I/EP2009/053133
enagntioners. 3. A conpound as claiped in claiml
claim2, or a tautloner, stereoisoner, N-oxide, or Ja
R harnacologgg accept abl g _§ of any of
goi ng, sai und being amgoptically act
enpgntioner. 4. A nedi canent, conprfising a conmpound
accaergdi ng to any one "Gt the clai ms™dm6, or a
phar macol ogi cal |y acceptable salt thereof. 20 5. The
medi canment of claim4, further conprising: at |east
ong additional th
ol ai med in any

OH

rapeutic agent 6. Use of a conpound
R i | the cl ai onfor the
daration of Al phar maceutica hposi tion fdt
tr rent  or proph xi s of Parki nsofits di sease,
Huflti ndton' s chor egx %hl zophr eni a,7anxi ety,

depressi on, mani ¢ depression, psycH%ses epllepsy,
obsessi ve conpuIS|ve di sorders, nnqd di sorders,

gr ai ne, Al zhei ner's di sease, e related cognit ive
ine, mld cognitive |npa|rne sl eep disord
ng_ di sorders, 80 WD 2009/ PCT/ EP200 330

xif, bulima, binge eating di sor ders, panic
at Nagks, akathisia, attention def hyper activity OH
di sorder, attention deficit dlsorder wi t hdrawal from
abuse of cocaine, ethanol, nicotine or X
benzodi azepi nes, pain, disor der ssoci ated with
al trauma or #fAeqad injury, cephal us,
ti onal bowet orr, Irr| Bowel Syndf
obpsity and type- 5I'di abetes. 7. Cbnpounds of the
al formula (1X):NHg R2 R3 NRA Nc RS NH
Ix) 2N Al OS=0 R8 10 V\,hereln { represents
ei ther hal ogen or S-alkyl(C,-4), and the other synbols
have the nmeanings as given in claim1l, and tautoners

wiRRSIn e FPIRIEShE E%@ﬂfeanﬁi@@ %s%ﬂ)&ﬁ%’ﬁl@ﬁn 1 bgitGe prowso that
useful i'n the synthesis of npounds of %enera

wheprfagng %ﬂ?re hydrogen gk QFS eﬁWép?@ﬂ(BSd%ﬁ'Hﬁ cfymiggphenyl or 3-
chﬁiré‘-umnédheﬁklath@ cbnffouh @ Sl vt faebmih@ix@irBs Bt duse enantiomers.
hydr ogen, thus havi ng formula (1' ) wherei n all
synbol s have the neaning as given in claim1l,

R

. A EORPSUrd 89 clalied inefginPH ‘or claim 2, or a tautomer, stereoisomer, N-oxide, or a

pharmacologically acceptable salt of any of the foregoing, said compound being an optically

active enantiomer.

. A medicament, comprising a compound according to any one of the claims 1-6, or a

pharmacologically acceptable salt thereof.

. The medicament of claim 4, further comprising: at least one additional therapeutic agent.

Use of a compound as claimed in any of the claims 1-6 for the preparation of a

pharmaceutical composition for the treatment or prophylaxis of Parkinson's disease,

Huntington's chorea, schizophrenia, anxiety, depression, manic depression, psychoses,

epilepsy, obsessive compulsive disorders, mood disorders, migraine, Alzheimer's disease,

age related cognitive decline, mild cognitive impairment, sleep disorders, eating disorders,
80
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(i) reacting a conmpound of fornula (X), obtainable by

reacting a conpound of fornmula (1 X) 20 with an al kyl
whadowdessid or i nstance net hyl i odi de, with a pyrHZUEP‘me9/053133

in the presence of a base, ield a conpound
anppspRal AU ,Oings )ea.t'@%cwﬁwaeré C%Q%Lﬁﬂﬂ’%f’r bErhion gtignfion  deficit
hypetabtivaty sliddr@ary httdraioh deficif dlfs@fdﬁwvﬁthm%?ﬁ abMserasgicbcaine, ethanol,
nidefinBlor pehe Madpinel Al ARLOYLE SRLYERY SHOLRS rauma or head in

HIRRICL PSRRI P P e TIET RIS RS O] BRI dray g oralaead injury,
hydidcsptpalop yilettiophl boweledis@ e MOTRODY /Bloleh Fyndrome, obesity and type-2
duéﬁ%ﬂ P2009/053133 RILRR R3 a/ b NR4 \Nc\R HS5

a al kyl halide S base HHNHH 2 NNH | R6 R6 (X

(IX) RR RRR 1R bR3a/ Nb3 N c\R4 NON c\

7. CorRpaurids 5f Y gdretl fafnuldAM N R6 X R6 base | aprotic
solvent ©)=S=0 R} RLRR RLRR R3 R3att~/ b R4
R& NAN\Nc\ RS Nc\R5 N~ 6

wherein A represents either halogen or S-alkyl(C14), and the other symbols have the
meanings as given in claim 1, and tautomers and stereoisomers thereof, such compounds

being useful in the synthesis of compounds of the general formula (1).

8. Process to prepare compounds as claimed in claim 1 of formula (1) wherein R’ is hydrogen,
thus having formula (1’), wherein all symbols have the meaning as given in claim 1,

comprising the steps of:

(i) reacting a compound of formula (X), obtainable by reacting a compound of formula (1X)
with an alkyl halide, for instance methyliodide, with a pyrazoline in the presence of a
base, to yield a compound of formula (1),

(i) reacting a compound of formula (1%) with a sulfonyl halide of formula Re-SO2-X, wherein

Xis Br, Cl or F, in an aprotic solvent such as dichloromethane, in the presence of a base

such as diisopropylethyl-amine,
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