WO 2006/ 010629 PCT/ EP2005/ 008263 PI PERAZI NE DERI VATI VES USEFUL FOR THE
TREATMENT OF GASTRO NTESTI NAL DI SORDERS The present invention relates to
novel pi pgoasecnaocteri vati ves, processes for their prepaCatEpPe®s/008263
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Wit h gr owghireh hidasoSsR TPt #POEHRS pdseibly by Mﬁn@ﬂﬂgMgﬁgierveSmgg&Sﬂﬁa roles for

ghrelin receptor agonists in the treatnment or prevention of frailty
brainstem vagal nuclei and hence, to the arcuate nucleus (Date et al.,

Gastroenterology 2002; 123: 1120). These studies indicate that GHS-R agonists have

therapeutic utility in the treatment of different forms of cachexia and eating disorders.

Agonists of the ghrelin receptor have been described as useful in treating a
growth hormone deficient state, stimulating an increase in food consumption thereby
facilitating weight gain or maintenance of weight or appetite increase. This is
particularly useful for a patient having a disease or disorder, or under going a
treatment, that is accompanied by weight loss. Examples of diseases or disorders
accompanied by weight loss include eating disorders (including anorexia, bulimia)
cancer cachexia, AIDS, wasting, cachexia, and wasting in frail elderly. Examples of
treatments accompanied by weight loss include chemotherapy, radiation therapy,
temporary or permanent immobilization, and dialysis.

Further work with growth hormone secretagogues [e.g., WO 97/24369]
suggests roles for ghrelin receptor agonists in the treatment or prevention of frailty

associated with ageing, the acceleration of the repair of fractured bone, reducing
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associated wth ageing, the acceleration of the repair of fractured bone,
reducing 1 WO 2006/ 010629 PCT/ EP2005/ 008263 protein catabolism after major
surgery owoauedngs2ehronic illness, inproving nuscle st pemgipbooanos2epbility
control of congestive heart failure, and other nmetabolic disorders.
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I nt ake and di ges his concurs with the proposal that the ability of
ghrelin t ctrgsokeesponsk mimackedtbiygrastial ﬁ-HEmcmagomstsmﬂundlsa;me@f aon is

consi stent, wi.th .t rel ease n | n when it
Wt b1 bt s P HusdyeE b p e s S AP o6 s
Micci ol i g8P#| Furtiedin $ofRasudaes, gy, a&&ﬂﬁstra%ﬁofgﬁéhn rddiidss gdsticgded tion to
conditions associated with cachexia s a result of cancer),
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age-r el at agb48) sleivtddohat)ghrelilheuld tiveses dergisioitc stilisabaitddsy insfolsiog ders i n

atterns of sleep or of congestive heart failure
P paralyt(lac tleus via mtest?na manipulation. Toget%er all of these data indicate that

ghrelin might act as a gut hormone to facilitate both nutritional intake and digestion.
This concurs with the proposal that the ability of ghrelin to evoke small reductions in
pancreatic insulin secretion is consistent with the release of ghrelin during fasting
conditions, when it will be important to maintain appropriate levels of blood sugars
(see Muccioli et al., Eur J Pharmacology 2002, 440: 235).

Thus, in addition to conditions associated with cachexia (e.g. as a result of
cancer), sarcopenia and/ or those chronic diseases that may be exacerbated by loss of
muscle mass (e.g. osteoporosis, rheumatoid arthritis, osteoarthritis, advancing age),
growth hormone deficiency (e.g., when associated with age-related conditions), other
disorders of metabolism, disorders in patterns of sleep or of congestive heart failure,
GHS-R agonists will be useful treatments to alleviate symptoms associated with
gastro-esophageal reflux and/ or with dyspepsia, with or without appetite-/ metabolic-
related cachexia. Examples of such conditions include the reduction in feeding and

the gastric stasis and emesis associated with anti-cancer treatment and other
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GHS-R agonists will be useful treatnments to alleviate synptons associ at ed
with gastro-esophageal reflux and/ or with dyspepsia, with or w thout
appet i t e-wormedcahad2nc- rel ated cachexi a. Exanpl es of suclrcrmpdiosioos?ss i ncl ude
the reduction in feeding and the gastric stasis and enesis associated with
anti-cancer treatnment and other 2 WO 2006/ 010629 PCT/ EP2005/ 008263
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claimed to be selective SHT1p receptor antagonists.
We have now found a novel class of arylpiperazine sulfonamide derivatives

which exhibit a selective agonistic activity at the growth hormone secretagogue

(GHS) receptors.

The present invention therefore provides a compound of formula (I) or a

pharmaceutically acceptable salt thereof:

O c
\)\Rd

in which R2 is aryl or heteroaryl;

Y is a single bond, CH;, CH,CH,, or CH=CH;
RD is hydrogen or Ci.alkyl;

RC is hydrogen or methyl;

Rd is C,_galkyl;



Y is a single bond, CH2, CH2CH2, or CH=CH, Rb is hydrogen or Cl_6al kyl; Rc
I s hydrogen or nethyl; Rd is Cl_6alkyl; 3 WD 2006/ 010629 PCT/ EP2005/ 008263
Re i s hyowogess01@bo6al kyl , C3. 6cycl oal kyl, COCl . 6al kk ylpcT@P28El08528Y ,

hal ogen, hydroxyl, trifluoronmethyl, trifluoronethoxy or cyano; and Rf is
hydr ogen, Cl_6al kyl, C3_6cycl oal kyl, COCl1_6al kyl, Cl1_6al koxy, Cl_6al koxyd _
6al kyl , h&Rdgbmdrobgd Cxsikyl, Cs-sdycloalkybei®g].callol, Cysalkoxy.Malogengdrydogry]l, whet her

I t _of th be straight chai b hed. Th
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cycl ohexylsalkyhhalbgemyhydwoxyl, triffuctorgethyiponcyapart of a group incl udes phenyl
and naphthyl. \Where used herein the termnaphthyl is intended, unless

ot herw se stated, to denote both naphth-1-yl and naphth-2-yl groups. The
t er m " het er oar yMkyl grouns; whetber alone@izas Partsf gnotheigpeR) TayHscs@IshE chaiR onmt i ¢
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0O, Nor S and ptional | ontain urther 1 to 3 njtrqgen atons. \Wen
het er oar yl rep@é@ﬁf’s&é"}ﬁ’ﬁ &%SQ}?’C% QYP{J’BW};HC %lo?qtéiiwﬁiﬁg 1% nitrogen
atons. WigRq thQok&iyn heteroaryl represents a fused 8-11 menbered bicyclic

aromatic ring it Contains 1 to 3 heteroatons selected fromO, N or S
Sui t abl e exanpl Eke sfmSayl asermoypctdn partafergrouincludgsphenyl andenaphiberhy | |

furanyl, rrol t.riazolyl, .im.dazolyl . oxazaolyl..thi azol

oxad az ol ek S erd 3 Bk el R fentle SRR Soist BoRADtoldemotep iy
pyri dazi npbth fphezi-RY inEmghy2yiiyoupdhe terma fused 8-11 nenbered

bi cyclic aromatic group includes groups wherein one of the rings is

partial |y sat urllederm Hetareasyle ivinianded b weasy 610 membercdmeonaeycdicr i ngs i ncl ude

benzof used ,matic or a fused 8-11 membered bicyclic aromatic ring containing heteroatoms

selected from oxygen, nitrogen and sulphur.

When the term heteroaryl represents a 5 or 6 membered group it contains a
heteroatom selected from O, N or S and may optionally contain a further 1 to 3
nitrogen atoms. When heteroaryl represents a 6-membered group it contains from 1 to
3 nitrogen atoms.

When the term heteroaryl represents a fused 8-11 membered bicyclic aromatic
ring it contains 1 to 3 heteroatoms selected from O, N or S.

Suitable examples of such monocyclic aromatic rings include thienyl, furanyl,
pyrrolyl, triazolyl, imidazolyl, oxazolyl, thiazolyl, oxadiazolyl, isothiazolyl,
isoxazolyl, thiadiazolyl, pyrazolyl, pyrimidyl, pyridazinyl, pyrazinyl and pyridyl. The
term a fused 8-11 membered bicyclic aromatic group includes groups wherein one of
the rings is partially saturated.

Suitable examples of such fused aromatic rings include benzofused
heterocyclic rings such as quinolinyl, isoquinolinyl, quinazolinyl, quinoxalinyl,
cinnolinyl, naphthyridinyl, indolyl, indazolyl, pyrrolopyridinyl, thienopyridyl,
benzofuranyl, benzothienyl, benzimidazolyl, benzoxazolyl, benzisoxazolyl,
benzothiazolyl, benzisothiazolyl, benzoxadiazolyl, benzothiadiazolyl, benzodioxanyl,
indolinyl, isoindolinyl, tetrahydroquinolinyl, tetrahydroisoquinolinyl, benzazepinyl or

chromanyl.



het erocyclic rings such as quinolinyl, isoquinolinyl, quinazolinyl,

qui noxal i nyl, cinnolinyl, naphthyridinyl, indolyl, indazolyl,
pyr r ol opywodnesydipe2dhi enopyri dyl, benzofuranyl, benzot hiremPr2005/008263
benzi m dazol yl, benzoxazol yl, benzisoxazolyl, benzothiazolyl,

benzi hi Iyl , b b t hi lyl, Db di |
ndol  nyl 1 Sor RGN AJY REEIEraialoHba gERONE Ay e <G iahy ARDF SBIHCAo) | hy!
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trifluor omeblothethdxy, Hifluoram@hAEX T alﬂ<brlJQT39@?<§lbélky1;, CsbentdfRiopsBiynaxy, Cl -6
al kyl, C3_6 cycloal kyl, G ntafluoroethy al koxy, aryl'Cl_6 al koxy,

Cl 6 al kyPHerY, g6 alkiors al@/ﬁﬂlckﬁl6a@XYCcy@1leaDayPMO@ky@1koxy Cl.6
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cycl oal kyl Y het er oar the “nitrogen atomto forma
5- to 7- &i AR €t DrWeS@r&éWrmRﬁ regpdVif edddependentdpt i onal |y

contain an addl naI r r s H. en Rais
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further suhﬁdgeh uioaﬂm%ﬁwa@% vhﬁtamb&%dwﬁiak&ﬁatﬁzqmbéyéﬁehﬁ fc by aryl or

het er oar yl urther substituents on such aryl and heteroaryl groups may for

exanpl e ~ optiendllycorigin anmdditinnabesimempansslectt fgmn 618 ordH6 ™ al koxy and oxo.

Particularly c n aspect ,
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i nt ended éo mean a 4-7 nmenbered nonocyclic saturated or partially
unsat ur at SgteEArPrither ?‘l‘bﬁ‘&“@éﬁto&l SHF}h@rYlaft‘bh%erﬁ@B’bi%@é}P%W@Y§@l FERIE  from
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t hi onor phoyamoyinethyl, and oxo. In another aspect, substituents on such aryl and heteroaryl

groups may for example be selected from fluoro, methoxy and methoxymethyl

The term "heterocyclyl" is intended to mean a 4-7 membered monocyclic

saturated or partially unsaturated aliphatic ring containing 1 to 3 heteroatoms selected

from oxygen, sulphur or nitrogen. Suitable examples of such monocyclic rings

include pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl,

diazepanyl, azepanyl, and tetrahydrofuranyl.

One suitable group of compounds of this invention are of formula (IA):

wherein



di azepanyl, azepanyl, and tetrahydrofuranyl. One suitable group of
conpounds of this invention are of formula (I1A): wherein 5 WO 2006/ 010629
PCT/ EP20080Q06&2G829Rb a/ Y\ Q NRc R S=0 H N v Rd R ReprcCieRpooRaos2kb, Rc,
Rd, Re, Rf and Y are as defined for formula (1). A suitable group of
conpounds of fornulae (1) and (1 A) has: Ra optionally substituted with one

to three substituents selected from Cl_6al kyl hal ogen, di net hyl am no,
triflouronmethyl, optionally subst@t ut ed aryl Yor opjci onally substituted
heteroaryl; Y as a S|ngle§g0ﬂ \E%_ asyHydrogen or nethyl; Rc as
hydrogen; Rd as net hyl as

.6 aIk Xy, ¢yano, hal ogen or
triflouromethoxy; and Rf as H, CIN Q al ogen, hydroxyl, ClL.6
al koxyd 6 al kyl or COCl_6al kyl . sui t abl e* group of compounds of
formulae (1) and (1 A) have: Ra optig substituted with one to two
substituents selected from Cl_6aRKyl, ~hal Bjen, oxo, optionally substituted
aryl or optionally substituted heteroaryl; Y as a single bond or CH=CH, Rb
as nethyl; Rc as hydrogen or nmethyl; Rd as nmethyl; Re as H or Cl_6 al koxy;

and Rf as H Cl_6 al koxy or COCL. 6a|ky| @AYurther suitable group of
d | I | A 6
compounds R% g’u R(E%{e(, lgfar?c{ Y(are %13 deﬁned for formula (I).

A suitable group of compounds of formulae (I) and (TA) has:

R optionally substituted with one to three substituents selected from C;galkyl,
halogen, dimethylamino, triflouromethyl, optionally substituted aryl or optionally
substituted heteroaryl,

Y as a single bond or CH=CH,

RD as hydrogen or methyl;

RC as hydrogen;

R as methyl;

R€ as H, C;.¢ alkoxy, cyano, halogen or triflouromethoxy; and

Rfas H, Ci alkoxy cyano, halogen, hydroxyl, C;.¢ alkoxyC;_¢ alkyl or COCy.salkyl.

Another suitable group of compounds of formulae (I) and (IA) have:

R optionally substituted with one to two substituents selected from Cy_galkyl,
halogen, oxo, optionally substituted aryl or optionally substituted heteroaryl;
Y as a single bond or CH=CH;

RD as methyl;

RC as hydrogen or methyl;

R as methyl,

R® as H or C;. alkoxy; and

Rf as H, C;.¢ alkoxy or COC;_galkyl.

A further suitable group of compounds of formulae (I) or (IA) has:



WO 2006/ 010629 PCT/ EP2005/ 008263 Ra as phenyl, thienyl, benzothi ophene,
napht hyl , qui nolinyl, thienopyridyl, pyridyl, oxazolyl, benzoxazolyl,
chr onene wo 2b@maaseadi azol yl optionally substituted w t hpomEp2dos/oddeee
substituents selected fromoptionally substituted pyridyl, opti onal |y

substituted phenyloxy, chlorgq, t hyl , |rreth 0, O

substi t ut é% ap Hﬁ@%@ltﬁ}éﬂ%{;?l&? ipRheuc, maph Yllkgﬂl éb?@z@‘! ﬁ?‘bid’yntﬁ%']u onal | y
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phenyl et ho ‘t%:/gél Y as a single bond or en or nethyl; Re as
Ul

hydr ogen; s u&§d wexarplyl, frurabrapgr enjionallypbstitujed W&% optignslly, et hoxy or
trifl h ,
| Sopr opowy IO pR, AeBeRAHERGE] ppliS S Hbet BHET radt HifBnay 72

conpounds sﬁlﬁstﬂtmedrbér&et}(i¢pheaﬂdolﬁtio@n)alljnsulﬁtmﬁhi ﬁmazpb&hrtmﬂuoxbmednw pyri di nyl,
napht hyl , quln nzot h enyl o t hi.enopyrjdin optlonally
subst i t ut @8t 19&‘%45{38%%}“&1@8&’%29% tl?@a{tsgg%wsépw%%ﬁpﬁ%% Wyl , chloro,
cyano, i odgsted pliREfii 2AdLPRonsAR SRy pRUHRkhdy ed phenoxy,

optionally ssubst I F%Itled llg%gny ?Q%H& ?onal 'y SEbStI t ut ed pyridinyl, optionally
substi t ut éﬂasahng]n)]olondop(?fh@é{l y substituted pyrozolyl or opti onal | y
substitutzﬁ Q%rrol i di n%ﬁ Y as a single bond or CH=CH,; Rb as nethyl; Rc
as hydr og pepogen Re as H or methoxy: and Rf as H, methoxy or
acetyl. Apotbe drs,gﬁabl e group of conpounds of formulae (1) and (I A) have:
7 WO 2006/ (()1106 CT/ EP2005/ 008263

as methyl;
R° as hydrogen, methoxy, cyano, fluoro, ethoxy or triflouromethoxy; and
R' as hydrogen, methoxy, cyano, fluoro, ethoxy , isopropoxy, hydroxyl, chloro or

acetyl.

Another suitable group of compounds of formulae (I) and (IA) have
R2 as phenyl, thienyl, pyridinyl, naphthyl, quinolinyl, benzothiophenyl, or
thienopyridinyl optionally substituted with one to two substituents selected from
methyl, chloro, cyano, iodo, oxo, dimethylamino, optionally substituted phenoxy,
optionally substituted phenyl, optionally substituted pyridinyl, optionally substituted
thienyl, optionally substituted pyrozolyl or optionally substituted pyrrolidinyl;
Y as a single bond or CH=CH ;

RD as methyl;

RC as hydrogen;

Rd as methyl;

R® as H or methoxy; and

Rf as H, methoxy or acetyl.

Another suitable group of compounds of formulae (I) and (IA) have:



Ra as phenyl, thienyl, or naphthyl optionally substituted with one to two
substituents selected fromchloro, optionally substituted thienyl, flouro,
opt i onal lwo=udsatind2at ed phenyl and optional ly substitut edTiEPe@spbs2ey as a
si ngl e bond,; Rb as nethyl; Re as hydrogen; Rd as nethyl; Re as hydrogen;

d Rf Af th t abl d f I I
or (1A a2 phenid toar pr wipbinahapiopdune Ftu@éwnﬁn”ﬁé’%’o?)wim" s o )
substit ue@a%cté@h%ﬁf &ﬂo&r%onﬁlllfkﬁbgum?é&jth%ﬁ?l B3k, YpiHhRy haiadled Ur anyl, Y

as a single bond; Rb as methy Re as ogen; das met hyl ; Re as

hydr ogen; phcrcylamﬂomomﬁthtut@bﬁmﬂyﬂ,c exarrpl es of fornmula (1) are:
N-[3-(cis | thyl - |

- pi per azi R@?‘S)aﬂn% g&f’ﬂ%l oxy) phenyl ] - 5- (2-pyridinyl)- 2-thi ophenesul fonarnide

4- [ (3- Chl @Pas Zegyanophenyl ) oxy] - N-[ 3- (ci s- 3, 5-di met hyl - 1- pi per azi nyl ) - 4-
(met hyl ox phen |'] benzenesul f onam de 5-Chl oro-N-[ 3-(cis-3,5-di nethyl- |

- pi per azi |a§ hy PB@Q hyl oxy) phenyl ]-3- nethyl- | -b

enzot hi op 3 | f onam de

5- (Di et hyl am no)™-N-[ 3- (ci s-3, 5-di net hyl - 1- pi per azi nyl ) - 4-

(et hyl OX)R)ephhp&z’oken;hnmapht hal enesul fonamide N- [ 3 -(cis-3, 5 -Dinethyl- |
-pi p erazi qyl ) - (et hyl oxy) phenyl] -1- naphthal enesul fonam de (E)-N [ 3
-(cis-3, ® E)Wi’gioﬁ}’i - | -pip erazinyl)-4-(methyl oxy)phenyl] -2-

phenyl et henesul f onam de 8 WO 2006/ 010629 PCT/ EP2005/ 008263

A further suitable group of compounds of formulae (I) or (IA) has:

R? as phenyl optionally substituted with one to two substituents selected from, flouro
and optionally substituted furanyl,

Y as a single bond;

R® as methyl;

R° as hydrogen;

R% as methyl;

R® as hydrogen; and

Rfas methoxy.

Specific examples of formula (I) are:
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-5-(2-pyridinyl)-
2-thiophenesulfonamide
4-[(3-Chloro-2-cyanophenyl)oxy]-N-[3-(cis-3,5-dimethyl-1-piperazinyl)-4-
(methyloxy)phenyl]benzenesulfonamide
5-Chloro-N-[3-(cis-3,5-dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-3-
methyl-1-benzothiophene-2-sulfonamide
5-(Dimethylamino)-N-[3-(cis-3,5-dimethyl-1-piperazinyl)-4-
(methyloxy)phenyl]-1-naphthalenesulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-1-
naphthalenesulfonamide
(E)-N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-2-

phenylethenesulfonamide



5-Chloro-N- [3 -(cis-3, 5-dinethyl- | -pip erazinyl)-4-(nethyl oxy)phenyl]
-1- benzot hi ophene- 2- sul f onam de

N[ 3- (ci swd,2becitoeb hyl - 1- pi per azi nyl ) - 4- (et hyl oxy) phenyb]rfmoosmoszm
(phenyl oxy) benzenesul f onam de N-[3-(cis-3, 5-Di net hyI

N5 (e s 5, 5. BrnBpry ?"-&(%?ﬁ-@ré%@aﬁﬂ Fhateindibis r@yf% Wperthieno (2,3

b] pyri di nésedscikibpRéam-saftamiad Ci -3, 5-Di methyl -
- pi perazi nyl ) - 4- (et hyl oxy) phenyl ] - 4-(2- thienyl )benzenesul f onam de

8- Chl oro- N-| 3 [J‘{- -60183 S-limeshylyll-piperaziply hed- Gimthylb)(y){hhérrvélhyl oxy) phenyl] -1-

napht hal e rg deeg}g8 (?]s 3,5-Dinethyl - |

- pi per azi Rﬁ Pﬁ?ﬂ 0 n&ﬁ’é I ]-5-(2- pyrl di nyl) - 2-thi ophenesul f onam de
4-[(3-Chl oro- 2N‘~ m@bsmirﬂam}r-ﬁipéﬁzﬁm &hﬁb haﬂyﬂlspl per azinyl) - 2-
(et hyl oxy) pheny benzenesul f onam de N- cis- 3 - D net hyl -

- pi per azi riynelipe a#pidsxy) phenyl ] 4- (1H— pyrazol 1-yl)b enzenesul f onam de

o o0 by bR s A SN AT )
- pi per a_2| rb)]pyn(ﬁne(mulfqdmﬁaphenyl ]-4-(2- thienyl)benzenesul f onam de
napht hal enesul FBRai e SPTaRhB ko gemtm ek tgriby b ptab !
NE)I[ gezglz!sr{%ll%y%eﬁgg;egmk&mwenyl ]-4-(1Hpyrazol - 1-yl)benzenesul f onami de
- pi per azinyl) - ZBrChbtmN-[dxMszB@ma@dﬂa;lpmanym H-@ectigloxyphewlitf-onam de N
o ot ny epRGh R famids ¢ B E0LERetl Fonarm de ke [ 3. 619~ 3. 5. Of met hyl -
S ) A e S O i
2- hlophenesulfy namide PP Y Y )P 4
4-[(3-Chloro-2-cyanophenyl)oxy]-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-
(methyloxy)phenyl]benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-4-(1H-pyrazol-
1-yl)benzenesulfonamide
5-Chloro-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-(methyloxy)phenyl)-3-
methyl-1-benzothiophene-2-sulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-4-(2-
thienyl)benzenesulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-2-
naphthalenesulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-4-(1 H-pyrazol-
1-yl)benzenesulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-6-(3-thienyl)-2-
pyridinesulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-5-(6-methyl-2-
pyridinyl)-2-thiophenesulfonamide
N-[3-cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-4-
iodobenzenesulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-4-(2-oxo-1-

pyrrolidinyl)benzenesulfonamide



pyrrolidinyl)benzenesul fonam de 9 WD 2006/ 010629 PCT/ EP2005/ 008263 N-

[ 2- Acetyl -5 -(cis-3, 5 -dinethyl- | -piperazinyl)phenyl] -4- [ (3 -chloro-2
- cyanopheoyb)emmydbenzenesul f onam de N-[2- Acetyl - 5- (ci sP8raEpdioswodrgs - |

- pi per azi nyl ) phenyl ] 5-(2- pyri di nyl)-2- thiophenesul fonam' de

N-[ 2- Acet yl 5- di net - |) ph 4-(2-
t hl[ enyf)ebgnzeng\g[ﬂ A@ﬁawkg?ﬁ, @urmslatlﬁlr@gér?@:'ﬂ%@%yﬁp %WPIQ(“P'Z'

NEJI[ geE 2IZIS ggré@gg% d@fb ﬁ%é?fe&y}{foﬁéﬁ dd - yl)benzenesul f onani de.

- pi per azi nyl ) - A-[2Acttyl-6xyiyBledipicthyd; 1Spidenaeinhlyphebyl]i s pyradimg)2f onam de
2,3-Dichlgro-N[3-(cis:3,5-dinethyl-| -piperazinyl)-4-
(rrethyIOX)t)l)1 8RR esul f onami de 3, 4- Di chl or o- N-[ 3- (ci s- 3, 5- di net hyl -

| - piperazi nyl W-fb-AeB Ny &&B%ﬁﬁ&%%ﬂlheﬂé%%ybﬁ@&@ﬂm@ N-[5-(cis-3,
5- D net hyl - - pr perazi nyl) | oxy) pheny napht hal enesul f onam de
N-[ 5- (ci sﬂﬁensﬂ)uﬂlmﬁ;lfonamldepl perazinyl)- (rret hyI oxy) phenyl ] - 1-

?Spgterglz.eg)e/f;“ y%&%'%%é%ﬂwe?hﬁi%l %lé?/')% Y HehGdhRgsreohan de

N-[ 5- (ci syBbetrehbsiifohjthidel - p| perazinyl) - 2 (rret hyI oxy) phenyl ] - 4-
|odobenzenesul fonam de N-[5-(cis-3,5-Dne

- pi perazi nyl ) - 2~ 3(76#4@/I5d?lyl}@ébﬁéﬂyﬂ’lp6182111&101%@!1‘?%@@%&’)?%‘?%{%%lé dimgthyy-th| or o- N-

[ 5-(cis-3,; ﬁ&l éé -pi p erazinyl)-2-
(et hyl oxy% phe g%%]‘ enzenesul fonamde 2,3 -Dichloro-N[5-(cis-3,5-dinethyl-
| - pi perazinyl p; QDﬁdmcter-@%@mB,éthﬂeﬂngqﬁpﬁamﬁyimm de

E)E)enle- [esh&ﬁ@%ﬁf@(g}@@pﬂibenzenesulfopnax%elégzI nyl) - 2- (et hyl oxy) phenyl ] - 2-
3,4-Dichloro-N-[3-(cis-3,5-dimethyl-1-piperazinyl)-4-
(methyloxy)phenyl]benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-2-
naphthalenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl}-1-
naphthalenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-4-
(phenyloxy)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-4-
iodobenzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-8-
quinolinesulfonamide
3,4-Dichloro-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-
(methyloxy)phenyl]benzenesulfonamide
2,3-Dichloro-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-
(methyloxy)phenylJbenzenesulfonamide
(E)-N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-2-
phenylethenesulfonamide
N-[4-Cyano-3-(cis-3,5-dimethyl-1-piperazinyl)phenyl]-4-(2-
thienyl)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-5-fluoro-3-
methyl-1-benzothiophene-2-sulfonamide

10



N-[ 4- Cyano-3-(cis-3,5-dinmethyl- | -piperazinyl)phenyl]-4-(2-

t hi enyl ) benzenesul fonam de N-[5-(cis-3,5-D nethyl- |

- pi per aziwgpl2pocdriferet hyl oxy) phenyl ] - 5-fl uoro- 3- net hyl - IPCTIEPRIUE/008263

ot hi ophene- 2-sul f onam de 10 WD 2006/ 010629 PCT/ EP2005/ 008263 5' - Chl oro- N

5 - (cis-3, 3, -djinme - | _-pi.p erazinyl)-2- (nethyloxy)phenyl] -2,2'-
Li t hi o.ghene- 5- ap%ﬁ%ﬁ\pﬁ%(czﬂ:%ﬁgi%@'ﬁy{-113@6(4%@%2@@%@ enylﬂ-5,21-
NPI[ gez g_zi B%hj)gpggnﬁgrﬁﬁllmﬂlaﬁﬁgg phenyl ] benzenesul f onam de

- | S_ , - y -

- pi per azi nylh) - 2=]%n¢mdﬂ®/+[§§yl)9fﬂ;i*dynqthﬁ-lgpigerézmak)ﬁﬁ-l- 5- .
yl)-2-thi nesul fonam de N-[.3-(ci.s-3, 5-Di net hyl -
- pi per azi K’@F?‘Hﬁ’é‘ﬁiﬂ%ﬂ j?(e?-zel}eﬁﬁglgﬂm%enzenesul f onam de
4- (5- Chl or o- 2- p\jEEYd-3,5 Wity 1Spigerazid iRt (Rydth henyl]-5-(1,3- 1-5-
pi perazinyl) henE/I ?benzenesulygo?\%rgn@rdel yﬁi %t-}?g)i(}gg)fnyg - g 3&8%(?@ -
- pi per azi Yt Prephgnesuligngmider pyr azol - | - yl)benzenesul f onam de

5- Chl - N-[ 3- GEfaSr B2 276K | - -.D] ny}s) - 4- (et hyl oxy) phenyl | - 2-
napht ﬁ;f)e n e[s ul ?\’(E)LS’Z{C% %I’g %IIT[E?{)?)C&I %lPé?gBﬂQﬁrr{é% ﬁ{) IW&I)

- pi per azi thieny petramesulfomamjdehenyl | - 4- bi phenyl sul f onam de -3
4-B -N-[3-(cis-3, 5-dinmethyl- | -piperazjnyl)-4-(nethyloxy)phenyl]-3-
net L;Imt;enz[eneg(élr(sftﬁ?ﬂiﬁ’iod%‘ltﬁggﬂﬁpft{g’N@F%agép%@t@,’lé'di net hyl -1

- pi i i :3- fl uorobenzenesul f onam de

2 Bronp. 27 ﬁ%agﬁl&ﬂ)gﬁ%‘gﬂb%?asnegﬁgﬁ ik hyl- | -piperazinyl)-4-

(et hyl oxy) phe I3} @én3,612im ﬁh}dﬂapibdezinﬂ)ﬁreny%#h(—l[mpm%?-& 5- gi nmet hyl - |

- pi [ -4- hyl . h 1]-2- fl enzenesul f onam de

NPI[ EeE 2|Z|59§L%“Zﬁlé§gﬁﬁ’§/¥m%éy) Bi ggya]zi nyl ) - 201[ Fuor 0- 2- (et hyl oxy) phenyl ] - 4- ( 2-
t hi enyl) benzens%m&r-\m{hft@isl‘ii-éhﬁ&ﬁ :13pi§e@zi_ﬁ{gp?bzl{methyloxy)phenyl]-2-

- pi perazi nyl ) -4-fl uoro-2-(nethyl oxy) phenyl |
PP ngplzthalenesulfonamidé Y Y

N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-4-
biphenylsulfonamide
4-Bromo-N-[3-(cis-3,5-dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-3-
methylbenzenesulfonamide
4-Bromo-N-[3-(cis-3,5-dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-3-
fluorobenzenesulfonamide
4-Bromo-2-chloro-N-[3-(cis-3,5-dimethyl-1-piperazinyl)-4-
(methyloxy)phenyl]benzenesulfonamide
4-Bromo-N-[3-(cis-3,5-dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-2-
fluorobenzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-4-fluoro-2-(methyloxy)phenyl]-4-(2-
thienyl)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-4-fluoro-2-(methyloxy)phenyl]-5-(2-
pyridinyl)-2-thiophenesulfonamide
5-Chloro-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-1-
benzothiophene-2-sulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-4-(1,3-oxazol-5-
yDbenzenesulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-4-(1,3-0xazol-5-

yl)benzenesulfonamide
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pyridinyl)-2-thi ophenesul f onam de 5-Chl oro-N-[5-(cis-3, 5-dinethyl- |
- pi per azi nyl ) - 2- (et hyl oxy) phenyl ] -1- b enzot hi ophene- 2- sul f onam de
N-[ 5- (ci sw8,2bechitoe@bhyl - | - pi perazi nyl)-2- (et hyl oxy) pheoylgr2ebs(048283
-oxazol -5- yl)benzenesul fonam de N-[ 3- (CI s- 3, 5-Di net hyl -1

15 V0 2006] 010856 e SRR R YD 3 far G g BRI -

- pi pera2| Mﬁ&zﬁnpamghmlﬁgqr%hfbnﬁnm@t hyl -3, 4 di hydro-2H 1, 4-b

enzoxazi ne- 7- sul f onam de N-[ 3- (cis-3,5-Dinmethyl -

- pi per azi nyl ) - 4V- (%étlh?JSdim)qﬂhbéfiyplpemzmyl) 4a(§n¢thylekwph9lbé]ﬁé—éhesul f onani de
N[ 5- 3 1) - 2- (et hyl henyl | - 3- 4-
ety ox PRy T ncsplipbBHEE L T onam de N[5 (cl 2.5, 8 i met hyl -
- pi per azi nyl) - vaﬁsr@iz&lylsq»ﬁﬂd@llisﬂny@beraém 19 ﬁ@ﬁ&hﬁb bﬁaﬁfl 3- {§41I f onam de

N-[5-(cis-3, 5-Dnethyl- -plperazmy xy)p enyl ]
(1, 3- omzmylcscymepyliombmm amfmﬁlam de N—[5 (cis-3,5-Dimethyl - |

| | . .

Sl er oS b Bt s et e bedeinph RS U BREER.  cnesul fonan de
N gBDl( cir]isbanzcﬁh@)hmietwtlgfdga?Meper azi nyl ) phenyl ] - 2- napht hal enesul f onam de

chloro Gi s i

pi per azi nyl) phé%% i%ﬁée@é‘%ﬁﬁn@ﬁ?@@ny%?[ -Gugthylexgphenyl s hjtoxazol-5-

pi per azi Ijgﬁg[?’]%ln]: lf% fgpzot hi ophene-2- sul f onam de
N-[3-(ci s@’? Vi na ﬁi|%per azi nyl ) phenyl]-4-(1, 3- oxazol - 5-

yl ) benzenesul f d‘ﬁéﬁﬂazleB N—]Pﬁne(thylsl—ﬁpeﬁzmy})él ydthylbxy)phenyl]-4-

- pi per azi henyl ] - 2- napht hal enesul f onam de N-[5-(cis-3,
5- Di et hbeYpQ n%‘ﬁ?rﬁg‘é"l"’é’iﬁ %yl ) - 2- net hyl phenyl ] - 1- napht hal enesul f onani de

N-[3-(cis-3,5-Dimethyl-1-piperazinyl)phenyl]-1-naphthalenesulfonamide

- b-
-p
N-
N-

N-[3-(cis-3,5-Dimethyl-1-piperazinyl)phenyl]-2-naphthalenesulfonamide
2,3-Dichloro-N-[3-(cis-3,5-dimethyl-1-
piperazinyl)phenyl|benzenesulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)phenyl]-1-benzothiophene-2-
sulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)phenyl]-4-(1,3-oxazol-5-
yl)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-methylphenyl]-2-
naphthalenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-methylphenyl]-1-
naphthalenesulfonamide
8-Chloro-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-1-
naphthalenesulfonamide
4-Bromo-N-[3-(cis-3,5-dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-2-
methylbenzenesulfonamide
4-Bromo-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-3-
methylbenzenesulfonamide
5-Bromo-N-[3-(cis-3,5-dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-2-
thiophenesulfonamide
4-Chloro-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-1-

naphthalenesulfonamide
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8-Chl oro-N-[5-(cis-3,5-dinethyl- | -piperazinyl)-2-(methyloxy)phenyl]-1-
napht hal enesul f onam de 4-Brono-N-[ 3-(cis-3,5-di nethyl - | .

- pi per aziwgl2pec1(eret hyl oxy) phenyl ]1-2- methyl benzenesul f euamprd@s/008263

4- Bronmo- N-[ 5- (ci s-3, 5-di net hyl - - pi perazi nyl ) - 2- (et hyl oxy) phenyl ] - 3-

N-[3-(cis-3,5-dinethyl- |
rrglt Bglrg;nﬁsln)esz %ﬁﬂﬂﬁ&%{)ﬁé p]eﬂ[gd 1'§mPQ¥9ﬁéYié§ul(fonﬁn‘: de J ohenyl ]- 1
4- Chl or o- &h{lekomB ERhBNhf daerazi nyl) - 2- (et hyl oxy) phenyl ] - 1-
napht hal e%ﬁul %Ion%)% %@]?2 WO 208%?811%629 PCT/ EP2005/ 008263

3- Br ono- N- [ 5- ( cH-BramosV-{fi-(rst-Byptditnefliypé rpgéraxihy1)-2-(methyloxy)phen

e
t hyl ox enzene | f onam de 5-Bronb-N- [5-(cis-3, 5-dinethyl- |
ngp )e/r az?/%?%?ﬂé%b I%ZﬁWSBﬁ“ Bﬁyl ]-2- (nethyl oxy)benzenesul f onanm de

5-Brono- N- [ 5- (&Bsodo-N[H{dkeS) Is;dlme{h @@@M@l)‘i'(ﬁq @4&3@@%59@4) phenyl ] - 4-
met hyl - 2-t hi phenesul f onam de

- pi per azi iPFYYb2thiphspest @Bm&?yl] 5-(1, 2, 3-

Rl"[ 5ot o 3 5 O Fe e rephERes szﬁﬂo%%zﬁ’%v(mﬁwwpaﬁwﬁa@ % di et hyl -
3, 4-di hydrthiamazohmmﬂn@mmsfuﬁbﬁmﬁe 4-Bromo-N- [5-(cis-3, 5-dinethyl- |
- pi perazi nyl ) heny] ] benzenesul f onam de 4-Brono-N-[ 3-(ci s-3,
ol meiiyl | S Sﬁpmethylch@m@gazm»gyﬂ@awoxz)phenyu 2,2-dimethyl

nmet hyl ox stldpiadide 3,5-Dinethyl- 1 _
Ep| pe)r/a2| ?&/‘Ib-;a é-fl uord;phen eldfs‘gf( g pyr| d| nyI ) - 2- thiophenesul fonamI ](cje N- Ej
5-(cis-3, 5-Di n%BWhO-M[S-(mzsphﬁalma&M}l&ﬁekammpmenyI ] - 4- bi phenyl sul f onani de

N--[5- erazinyl)-2-fluorophenyl]-4-
i odébe(ni'eﬁei’fa%p%’ﬂgyﬁiba%zea W heERe
[ 5- (cis-3, 5- di neBRytho-: d[gL(eﬁrﬁstﬂﬁéﬂqyﬁrfp PRLARMRRY b thToxy)phenyl]-2-

fl uor obenzenesul f onam
(methyloxy)benzenesulfonamide

N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-fluorophenyl]-5 -(2-pyridinyl)-2-
thiophenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-fluorophenyl] -4-biphenylsulfonamide
N-[5-(cis-3,5-Dimethyl-1 -piperazinyl)-2-fluorophenyl]-4-
iodobenzenesulfonamide
4-Bromo-N-[5-(cis-3,5-dimethyl-1-pip erazinyl)-2-fluorophenyl]-2-
fluorobenzenesulfonamide
4-Bromo-2-chloro-N-[5-(cis-3,5-dimethyl-1 -piperazinyl)-2-
fluorophenyl]benzenesulfonamide
4-Bromo-N-[5-(cis-3,5-dimethyl-1 -piperazinyl)-2-fluorophenyl]-2-
methylbenzenesulfonamide
4-Bromo-N-[5-(cis-3,5-dimethyl-1 -piperazinyl)-2-fluorophenyl]-3-
fluorobenzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-fluoro-4- (methyloxy)phenyl]-4-
iodobenzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-( ethyloxy)phenyl]-5-(2-pyridinyl)-2-
thiophenesulfonamide
N-{5-(cis-3,5-Dimethyl-1 -piperazinyl)-2-[(methyloxy)methyl]phenyl}-4-
biphenylsulfonamide
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4-Brono- 2-chloro-N-[5 -(cis-3, 5-dinethyl- | -piperazinyl)-2-

fl uor ophenyl ] benzenesul f onam de 4-Brono- N-[5-(ci s-3, 5-di nethyl - |

- pi per aziwgl2pecdribd2mor ophenyl ] - 2- net hyl benzenesul f onam #€T/EP2005/008263
4- Bronmo- N-[ 5- (ci s-3, 5-di net hyl - 1- pi perazi nyl ) - 2-f | uor ophenyl ] - 3-

fl uor obenzenesyl|

N Lo Cor o2 8 et PROMS g 3es-dismetyly L pipprogiy 324 CPBYIRTYBRg BB | - 4-

i odobenzepggitkh@BATTE-d&ulfonamide
N-[5-(cis-3,5-D net hyl - 1- pi perazi nyl ) - 2- (et hyl oxy) phenyl ]-5-(2-pyridinyl)-2
-t hi ophenesul NoawisddS5APimethyl-1-piperazinyl)-4-(ethyloxy)phenyl]-4-

{5-(cis-3,5:Dineth erazi nyl)-2-[ (nmet hyl oxy) net hyl ] phenyl } -
bi pheny| S I RS0 0%, 01 0ho6 POt ERb0OS! 00665

7- Chl or o- N- [ 5- @cissCRofe-ZitigymyN=[5- (cz@laosaaaﬁétmyltD-p@eﬁa&ﬁltymd-oxy) phenyl ]-2,1, 3-
benzoxadi azol e- 4-sul fonam de N-[3-(cis-3, 5-D nethyl -

- pi per azi fpPtyloxymhayyihepsenesi{apmade i odobenzenesul fonam de
4- (5- Chl 2- ) -2-
(m(st hyl og)r/;)phetrllquf(ghéur)ll)zeir\llfe}{slér“}¥1 ?%ﬁngzq?gw&?%é%ﬁ R ﬁ{gﬁ;w ?\I—[Z cyano-5

-(cis-3, 51pd:ramy11)phenyﬂ]bemqnemﬂﬁmami®ephenyI ] benzenesul f onam de

N-[ 2- Cyano- 5- ( 5- d| t hyl - | peraziny henyl 4-(2-
t hi enyl )benzenz\é‘fﬁ'éE 3 (@n@f;hy Tldllﬂﬁrﬁﬁpﬂkﬁh (cis-3,5-dinethyl- |

- pi per azi ﬂ}igﬁy-[l}%e{&éﬂg L@fo%amdeEt hyl oxy) phenyl ] benzenesul fonam de N- [ 5
-(cis-3 , -pi p erazinyl)-2-(ethyl oxy)phenyl] -4-
i odobenzenesul ﬂdﬁe(ﬁhld@ 2Nth1¢rﬁdXN+[§ -(8is B, idimagthyl} I-piperazinyl)-4-fluoro-2-

P10 52 UL el sl gardpheny!) 4 L odobenzenssul fonartds
(et hyl oxy) pheW[S]—Q%UZSﬂﬁﬁié'tﬁ}@-rl%&ﬁz1nﬁ%§t@ﬂﬁdd¥y)}{heﬁyﬂ-(40' s-3, 5 -dinethyl -
| -piper ?cf&og)e/rllz)engsugfgg;rrryleoxy) pheny!]
N-{5-(cis-3,5-Dimethyl-1-piperazinyl)-2-[(1-methylethyl)oxy]phenyl} -4-
iodobenzenesulfonamide
4-Bromo-N-[3-(cis-3,5-dimethyl-1-piperazinyl)-4-
(methyloxy)phenyl]benzenesulfonamide
4-Bromo-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-2-
methylbenzenesulfonamide
4-Bromo-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-2-
fluorobenzenesulfonamide
4-Bromo—2—chloro-N—[5-(cis-3,5-dimethyl—1-piperazinyl)—2-
(methyloxy)phenyl]benzenesulfonamide
4-Bromo-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-3-
fluorobenzenesulfonamide
4-Bromo-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-
(methyloxy)phenyl]benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl}-4-(4-methyl-2-
thienyl)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-2-methyl-4-(4-
methyl-2-thienyl)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-4-(2-

furanyl)benzenesulfonamide
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met hyl benzenesul f onam de 4-Brono-N-[5-(ci s-3, 5-di net hyl - |

- pi perazi nyl ) -2-(net hyl oxy) phenyl ]-2- fluorobenzenesul fonam de

4- Br ono- 2wohb@woos2bl- [ 5 -(cis-3, 5 -dinethyl- | -piperaeirmp)o5868263
(met hyl oxy) phenyl ] benzenesul f onanmi de  4- Bromo- N-[ 5- (ci s- 3, 5-di net hyl - |

- pi perazi nyl) - 2- X )phenyl ]-3- fluorobenzenesul f onar ni de
4- Bronp- N-[ 5- (CIN( fgg(t ééy %? H%\é feiyI-1rpipgrpgiay et (meatyoxy)phenyl]-2-fluoro-4-(4-

(et hy! oxy bpfispalhaoprassilaname Lo (cfs 3. 5-Dimethyl- |
- pi perazi nyl ) -2- (et hyl oxy) phe ym}-4 (4- met hyl -

t hi enyl) benzeneéc@hlmr’]mh‘r[de()cmﬁ{ 5—d|(ri:1et§y131 ?ﬁ@{atzﬁiyl)yl {thethyloxy)phenyl]-4-
- pi perazin en nmet hy
rrgt Eyl | en l%lg}% %%lh(%sﬁl Pona)r/n de
N-[5-(c 3, 5- Divist (bl 3, 4- L _BE uranyl)b
en[zenfaslulsf 1%rrlam dg‘s 1(?1MV\D %gg%?{ Oéggér%?zl 1&%%%%%%%‘39%2]-?%0 %%i
5- Di met hy| frgnybepzepgsuliopemide. (et hyl oxy) phenyl | - 2- f | uor o- 4- (4-

t hyl - 2-t hi RS 0r.0 5-di net hyl - |
B por asi nyl ) - 2 (R S e BB e A Pt BNyt o 3,
5- Di net hy| methyl-pithieayljirinpsticsulZoramaidy | oxy) phenyl ] - 2-f | uor o- 4- ( 2-

furanyl)benzenesgyl f ongm de 2-Chl oro-N. [5-(cis-3, 5-dinmethyl- |
- pi per azi nyl ) - 2NUTEERyF SRPERE Y Piperarinyd)-2-(methyloxy)phenyi]-3. fuoro-4-(2-

met hyI-2-t{pﬁe% a&%gmhﬁnam de N-[5-(cis-3,5-Dinethyl- |
- pi perazi nyl)-2- (et hyl oxy) phenyl ] - 3-f 1 uoro-4-(2-

t hi enyl ) benzeneNif{(gndh-Demethyl- 1—plperazinyl)—Z-(methPrloxygphenyl] -3-fluorg-4-(4-

N[ 5- 3 1) - 2- th h -3-f 4- (4-
et byl -2 CREBH G PORIRIE N (5. (ci 023 5 Dimethyl 1 oo

- pi I I

B L P L L -

- pi per azi 7R osamioheny - met hyl oxy) nmet hy

- 4- bi phenyl sul f ﬁ-Té—@lg-g,S-Dlmethyl.—l-plperazmyl)-2—(methyloxy)phenyl]-3'—

[(methyloxy)methyl]-4-biphenylsulfonamide

N-[5-(cis-3,5-Dimethyl-1 -piperazinyl)-2-(methyloxy)phenyl]-4-(3-
furanyl)benzenesulfonamide

N-[5-(cis-3,5-Dimethyl-1 -piperazinyl)-2~(methyloxy)phenyl]-4-(3-
thienyl)benzenesulfonamide

N-[5-(cis-3,5-Dimethyl-1 -piperazinyl)-2-hydroxyphenyl]-5 -(2-pyridinyl)-2-
thiophenesulfonamide

N-[5-(cis-3,5-Dimethyl-1 -piperazinyl)-2-(methyloxy)phenyl]-4-(2-0xo-1-
pyrrolidinyl)benzenesulfonamide

5-Bromo-N-[5-(cis-3,5-dimethyl-1-pip erazinyl)-2-(methyloxy)phenyl]-2-
thiophenesulfonamide

N-[5-(cis-3,5-Dimethyl-1 -piperazinyl)-2-(methyloxy)phenyl]-5- {3-
[(methyloxy)methyl]phenyl}-2-thiophenesulfonamide

N-[5-(cis-3,5-Dimethyl-1 -piperazinyl)-2-(methyloxy)phenyl]-5-(2-
fluorophenyl)-2-thiophenesulfonamide

5-Chloro-N-[5-(cis-3,5-dimethyl-1-pip erazinyl)-2-(methyloxy)phenyl]-2-
naphthalenesulfonamide

N-[5-(cis-3,5-Dimethyl-1 —piperazinyl)-2—(methyloxy)phenyl]-4-(6-methyl—2-
pyridinyl)benzenesulfonamide
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N-[5-(cis-3,5-Dinethyl - 1 -piperazinyl)-2-(methyl oxy)phenyl]-4-(3-
furanyl ) benzenesul fonam de N-[5-(cis-3,5-Dinethyl- 1

- pi per aziwgl2pocdrieret hyl oxy) phenyl ] - 4- (3- thi enyl ) benzenesulHPosanigies
N-[5-(cis-3, 5-Dinethyl-

5 leiass va?!@%&y%%pﬁmﬁ@é DDA A B PR e (6 it ”22‘0"&‘- N
yrr0|ldlli§¥-h hnanhasige- Br ono- N-[5(C|535d|rrethyl -pip
erazinyl) (rret E%I ox%) phenyl ] -2- thi ophenesul f onam de

N-[5-(cis-3,5-B- ~-Dimghyldrpiperaginyl) 2-Enehylgx YrkdnyHeh (6-methyl-23-

t hyl th h | fonam de N-[5-(cis-3,5-D nethyl-
T pérSﬁﬁéfﬁyﬁ"é%rfﬁrﬁsaﬁ%w%she'nﬁf’] “5-(2 |
f1 uor ophenyl ) - 2-[h{caphsBisndtiiyar1 &anﬁ-)@ﬂdn%tﬁ)ylbkybﬁh&ﬁd]%-@ 5-dimethyl - |

- pi perazi nyl)) - 2- (et hyI oxy) pheny - napht hal enesul f onam d
N- [ 5- (ci sPyriding)penzaygsu Oliéﬂn@é?am nyI) 2- (et hyl oxy) phenyl ] - 4 (6-met hyl - 2-

N[5 (e 3.5 B pattyroaprit o ﬁ@%@@%@ﬁ%ﬁ%???% et hy -

pyri di nyl pithiopherepheulématdidnan de N- [ 3-(cis-3,5-D net hyl -

oyt i my1 ) behz SRESTT Srid MRS bar v - eadilergheny]>-C-

- pi per azi kg %eﬁigglEMfogm&henyl ]-4-(3- pyridinyl)b enzenesul f onam de
N-[5(CIS3§ - pi perazinyl)-2-(nmet hyl oxy) phenyl] -2,2'-

bi t hi ophene- 5- ¥ @mBrﬁdblrrwtl[s&l(mpsraﬁnﬁl-)ﬂ-@mthybxy)phenyl] 4-(3-

- pi per azi nyl ) -@- (met hyl. ox henyl] -3-(2- thienyl)benzenesul fonamde N [ 3
_(cis-3, @%‘lt%lﬁ?éf‘% this a%%% er azi nyl ) - 4- (et hyl oxy) phenyl] -4-(3 -
t hi enyl )benlzenaS(ulE@ﬁamam 4D BearatshdiarididlpipdatinyljoLl s- 3, 5-di met hyl - |
- pi perazin

PLP yet)hyloxy)phenyl]benzenesulfona:rmde

N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-2,3'-

bithiophene-5-sulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-5-phenyl-2-
thiophenesulfonamide
5-(1-Benzothien-3-yl)-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-
(methyloxy)phenyl]-2-thiophenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-5-[ 4-
(methyloxy)-3-pyridinyl]-2-thiophenesulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-2,2'-
bithiophene-5-sulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-2'-(ethyloxy)-4-
biphenylsulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-4'-fluoro-2'-
methyl-4-biphenylsulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-2'-fluoro-4-
biphenylsulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-2,3'-
bithiophene-5-sulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-2-methyl-4-(2-

thienyl)benzenesulfonamide
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(et hyl oxy) phenyl | benzenesul fonam de N-[3-(cis-3,5-Dinethyl- |

- pi perazi nyl) -4- (net hyl oxy) phenyl ]-2, 3" - bithiophene-5-sul fonam de

N[ 3- (ci sw8,2066/dD06ret hyl - | - pi perazi nyl) - 4- (net hyl oxy) premgErpocsopdzeny| - 2-

t hi ophenesul fonam de 5 - (1-B enzothien-3 -yl)-N- [ 5 -(cis-3, 5 -dinethyl-
| -pip erazinyl)-2- ( hyl gxy). phenyl ] - 2-t hi ophenesul f m de

N-[5-(cis-3, 5- &E?e(cwy?ng e -éznlﬂ?%mﬁgﬁn@t%@fq@@%%ﬁ%m 1yj-4-(6-

(et hyl Oxiﬂ')e“tl?yl@(ﬁ}irﬂfiﬂﬁ benAnbhiiephgngsul fonam de N-[3-(cis-3, 5-Dinmethyl- |
- pi perazi nyl )™~ 4-(net oxy) phenyl -2, 2" - bithi ophene-5-sul fonam de

N-[ 5- (ci s- 3, 5- Bl-@BloyN-[3H(cis-3,5-dimethyl- 1-piperazinyl)-4-(methyloxy)phenyl]-4'-

- pi per azi %élogosg_b&rf%%{aﬁbfg%%&)&gnyl ]-2"-(ethyl oxy)-4- biphenyl sul fonam de N

[ 3 -(cis ip erazinyl) -4-(methyl oxy)phenyl]

-4'-fluoro-2'- yol.3,5-TihRbsny Lisipéhan Pﬂ4 d@ndihfiSx ) pheiry B, B5DhifRbToy4- |
- pi perazinyl)-4- rrgt hyl oxy) phenyl?i?-rz ?l uor o- Zeﬂ b}iophengl sul flonam' de

zl ny ; :
N-[ 5- (ci sbmbsnydpylanagide | - pi per azi nyl ) - 2- (et hyl oxy) phenyl ] -2, 3' -

P Ip;[ Ble(r)gglegs I- )5: ?—é tfﬁﬁc?sﬁﬂ;F g’;l%lé%@%%i’%?}R@P%;({E%W%y)ﬁhenyl]-3'—ﬂuoro-4-
t hi enyl ) befphendsultdmamids de 16 WO 2006/ 010629 PCT/ EP2005/ 008263 N-

3-(cis-3,5-Dimethyl- L _-pi i.nyl).-4- (et hyl henyl ] - 2- et hyl - 4- ( 6-
A P LR E I kKL LSS R Tk
- di net hyl ;.= 0l inyl)-4- (nmethylo henyl] -4'-

1 uor o- 4- Bnlﬂ;?ﬁré%‘@gﬁ%ﬂyn ée N- ( [ 3- (Zi siq?:? 5 b )r/re% hyl - |

- pi per azi nyl ) - M-[Iretish3, 5 Diyefthd i ypiperdzingl)-deinidthydoxy)gheniyl |phehginsthyldrani de
N-[3-(cis-3,5-Dinethyl- | -pi i nyl)-4- (et hyl henyl ]-3' -fl - 4-
bi pheny| S HIBRIMGEAETe. (oFs S 6D wetngl 1o O Preml]

- pi perazi nyl ) - 4z (IREDY b Dimedien Vpiberdzingl) -4dink dthi6 By) fherndd Jhart syl f onam de
biphenylsulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-4'-methyl-4-
biphenylsulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-2',3"-difluoro-4-
biphenylsulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-3'-methyl-4-
biphenylsulfonamide
2'-Chloro-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-4-
biphenylsulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-2-methyl-4-(2-
thienyl)benzenesulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-3'-
[(methyloxy)methyl]-4-biphenylsulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl}-2-fluoro-4-(2-
thienyl)benzenesulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-2-methyl-4-(4-
methyl-2-thienyl)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-4-(5-methyl-2-
thienyl)benzenesulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-3-fluoro-4-(2-

thienyl)benzenesulfonamide
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N-[3-(cis-3,5-Dinethyl- 1

- pi per azi nyl ) - 4- (et hyl oxy) phenyl ] -2", 6" - di met hyl - 4- bi phenyl sul f onam de
N-[ 3- (ci sw8,2Beddin@bhyl - | - pi perazi nyl) - 4- (et hyl oxy) phemygirjepdoosfobszes o- 4-

bi phenyl sul f onam de

N-[3-(cis-3,5-D nmethyl - 1- pi perazi nyl ) - 4- (et hyl oxy) phen I1]1-4' - et hyl - 4-

bi phenyl sul fon&;ﬁlﬂ@ow-ﬁ}(z(i&asi-g,rr@ﬂml-r}mm@razmygA-(methyloxy%p enyl]-4-(4-

- pi perazin 1 4-{ et byl ox envl.k-2", 3" -di fluoro-4- biphenyl sul fonam de N
[ 3 -(ci sffé%‘gyké- 6%15"%%/“?? %S&?%@%‘{%‘? azi nyl ) - 4- (met hyl oxy) phenyl ]

-3' - et hyl - 4- M[Bt(@ﬂyi,s-tﬂjiﬁl@ﬂ@mqﬁﬁ)éi'ézi@)-m(metﬁy[l&(y)ﬁlmhyl-]31,-(45n1d11hy193hyI -
-pi p erazinyl)-2- (et hyl oxy) phenyl] -4- biphenyl sul fonam de N-[5-(cis-3,
5- Di et hy thienyDbgnzsaesafongmide? - (et hyl oxy) phenyl ] - 2- et hyl - 4- ( 2-

t hi enyl ) benzen | £ anagi R o) _A-(3- 2-
N[5 cl 53, o BrEERyr: D et 2oyl pbopyli (- 2

[ (met hy| oxetiviidnyédesdlfdriaptidny| sul f onani de  N-[5-(cis-3,5-Dinethyl - |
e R R ke 2 b phenst 4 a2
- pi per azi Pl?;eltﬂ l‘rf’efn%ﬁﬂégﬁllférﬁ&&}i&@henw ] - 2-met hyl - 4- (4-

nmet hyl - 2- t hi gny enzenesul fonam de N-[5-(cis-3,5-Di nethyl- |

- pi per azi nyl ) - 2-[5Atetsk3sb-MXiymethddypiperazin®)-Aerethylexy)phenyl]-2-fluoro-4-(3-

thienyl)b nzen sul f on fn'de. [3-(cis-3,5-Dnethyl- |

- pi per azi EW“}Y -GF@FF@ OQQW%_‘:enyI ]-3-fl uoro-4-(2-

t hi enyl) benzen@ﬁnsL(fcgnﬁmmﬁleﬂ%yy?l\@i?&@ﬁﬁﬁmmtwwﬁmgmﬂa%34-(6-
y -

2-Chl oro-N-[3-(cis-3, 5- di net _-pi perazi nyl) -4-(net hyl oxy) phenyl ] - 4- (4-
net hyl - 2- otk sisindeszaneeH foppapdeN- [ 5- (ci s- 3, 5- Di met hyl - |

(hi Gny ) bonz eneStNPSHAT AEs Ay B - L Ap R metpytoxy)phens-4-(6-
- pi per azi mydthyl 2-fyretimyjexyonehdfonhinide- ( 3- f ur anyl ) - 2-
met hyl benzenesul f onam de N-[3-(cis-3,5-D nmethyl- |
- pi per azi nyl ) - ZM‘E5n@f~‘h§/>§d%%ﬁhﬂéﬂyﬂ“}’Qr&@%l?‘fz%‘éﬁ%l?x@phenyl]'Z'ﬂu°r°'4'(3'
thienyl)benzenesulfonamide
N-[3~(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-3-methyl-4-(2-
thienyl)benzenesulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-2-fluoro-4-(2-
thienyl)benzenesulfonamide
N—[3-(cis-3,5;Dimethy1-1-piperazinyl)-4-(methyloxy)pheny1]-2—ﬂuoro-4-(6—
methyl-2-pyridinyl)benzenesulfonamide
2-Chloro-N-[3-(cis-3,5-dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-4-(6-
methyl-2-pyridinyl)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-methylphenyl]-4-(2-
thienyl)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-methylphenyl]-4-(4-methyl-2-
thienyl)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-3-methyl-4-(2-
thienyl)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-3-methyl-4-(4-
methyl-2-thienyl)benzenesulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-4-(4-methyl-2-

thienyl)benzenesulfonamide
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met hyl benzenesul f onam de N-[5-(cis-3,5-Di nethyl -1

- pi perazi nyl) - 2-(net hyl oxy) phenyl ] -2-fl uoro-4-(3-

furanyl ) beozesmeaaud2bonam de N-[5-(cis-3,5-Dinethyl- | PCT/EP2005/008263

- pi perazi nyl ) - 2- (et hyl oxy) phenyl ] - 2-f | uor o- 4 (6-

met hyl - 2- pyri di %nsbenzenesulfonamd 2-Chl oro-N-[ 5-(ci s-3,5-di nethyl - |
- pi per a2| nyl ) - 22(} '(y[ iy hB I EREh A PiReRziel)-2- (meth}’lOXY)Phenyl] 2-methyl-4-(6-

N- [ 5- 3,5-Di nethyl - 1
o por azi maPndh %%?%3?@%%@%“%%% luoros - (3
t hi enyl) benzene?giﬁﬁ-f(oﬂ-érﬁ BﬂnwﬁifBl-lpipe?z&y@E%Irmﬁlbmy)ﬂhenyl] -3-methyl-4-(3-
- met eny me
tﬁ: gﬁ;?)zl)etﬁ?éﬁli%%’lz ﬁ?‘?‘?ﬁ*@ﬁﬁ[s (cis-3,5-Dinmethyl- |

- pi perazinyl) - -([5%&19—3'5319%&11 nA kﬂpe?azf ylS'BOZ ﬂn@thgl%f(y)p[henyl] 4-(2-furanyl)-2-

t hi enyl )benztgnesul f onani e)ql;l;] | i:l 3 ?I o (6
- pi per azi rietpy. BWPWWO@%? eny uor o- - .
t hyl - 2- r|d| am de. 2 3-(ci 5-di met hyl - |
[Tgi pgr It ﬁ;l )- {%&%3?53@? éjth%l Pﬁper@ztné/_)glkmetgymg)phgr}yl]?Z ~(methyloxy)-
net hyl - 2- By¢d-nhiethyl- )melaﬂﬁb&sluéﬁe@ﬁl@dﬁaﬁﬂdé\l-[5 (cis-3,5-Dinmethyl- |

- pi i nyl)-2-net h 4-(2- thienyl)benzenesul f onam de
NP I[ E?E gz'Sn)é % é{?&o [i(nClSp% ééhléﬁﬁhﬁlﬂ “pipzravinyi)2fimethyloxydphedylirdt @y | - 2-

thienyl)b g&?& [5-(cis-3,5-Dinethyl- |
- p: pe)r/a)zi ﬁfﬁ}éﬂﬁ Eﬁ?@rfé% enyl ] - 3-net hyl - 4- ( 2-
t hi enyl) benzenésﬂhlbmﬁnﬂSEKest b Girhethgl-Bp ﬁaeﬂzlﬂsﬂl)hﬂ Kmet'hyloxy)phenyl] 4-(3-

ot hy! - 2. (LR B OUAE Banar ni da N (3. (ci s 3, 5- Di mot hyl -
(i Eny 1) benzencEt Fonai ot 450 5 Rt s e

N-[ 5- ( ci s0styIbgngendsplionamidpi per azi nyl ) - 2- (et hyl oxy) phenyl | - 2- net hyl - 4- (6-

hyl - 2- d b de Dinethyl- | -pip
orazinyl) 2 (AOERTay PO B my Dyt e flSxsipheny1 45
t hi enyl ) beénagyistssnkéreadotide

N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-Z-(methyloxy)phenyl]-2'-ﬂuoro-4-
biphenylsulfonamide

3'-Chloro-N—[5~(cz‘s-3,5-dirnethy1—1-piperazinyl)-2-(methyloxy)pheny1]-4'-
fluoro-4-biphenylsulfonamide

N—[S-(cis—3,5-Dimethyl-1—piperazinyl)—2-(methyloxy)phenyl]-2’,3’-diﬂuoro-4-
biphenylsulfonamide

5'-Chloro-N-[5-(cis-3,5 -dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-2'-
(methyloxy)-4-biphenylsulfonamide

N-[5-(cis-3,5-Dimethyl-1-piperazinyl) ~2-(methyloxy)phenyl]-3'-methyl-4-
biphenylsulfonamide

N—[S-(cis-3,5-Dimethyl-1-piperazinyl)~2—(methyloxy)phenyl]-3-ﬂuoro-4-(6-
methyl-2-pyridinyl)benzenesulfonamide

N—[5-(cis-3,5-Dimethy1—1-piperazinyl)-2-(methyloxy)phenyl]-5-(2-
fluorophenyl)-4-methyl-2-thiophenesulfonamide

N—[S-(cis—3,5-Dimethy1—1-piperazinyl)-2-(methyloxy)pheny1]-4—methy1—5 -(6-
methyl-2-pyridinyl)-2-thiophenesulfonamide

N—[5-(cis-3,5-Dimethyl—1-piperazinyl)-2—(methyloxy)phenyl]-4—methyl—5 -{3-
[(methyloxy)methyl]phenyl}-2-thiophenesulfonamide
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N-[5-(cis-3,5-Dinethyl- |
- pi perazi nyl) - 2- (net hyl oxy) phenyl ] -4-(2-faranyl)-2-

met hyl berwenesulibeznam de N-[5-(cis-3, 5-Di net hyl - | PCT/EP2005/008263
- pi per azi nyl ) 2- (et hyl oxy) phenyl ] - 2- (et hyl oxy) -
5-(4- met hyI -tui enyl ) benzenesul f onanm de 2- Chl or o- -(cis-3, 5

- di met hyl - MH -@sts: ﬁ@m)eﬂwl @rmpﬁ%mxly)?p(ﬁ@w;qw)pmnﬂ 4- (2-

thlenyl)bﬁﬁ It& ?ﬂﬁﬂ%h -Chloro N-[5-(cis-3,5-dinmethyl- |

- pi per azi ny xy phenyl ] -4-(3- furanyl)benzenesul f onam de
N-[5-(cis-3, 5 1 {ﬂ%(dm}tB ;5-IDimethyl-1-piperazinyl)-2- [(1-methylethyl)oxy]phenyl} -4-(2-

- pi perazinyl) -2- (rreth oxy) phenyl ] - 4(3furany|)- -

met hyl ben?é?fé’élﬁ’?ﬁﬁ‘?ﬁ BAREIC3- (ci s- 3, 5- Di net hyl -

- pi perazi nyl ) - 4 (41 i es m de

1B (o s 5, b B> TR E T iberks 3"72?“@%’%3?@5%3 IR or o- 4.
bi phenyl stlhbpirmaslﬂtbnah}cﬁhl oro-N-[ 5-(cis-3,5-di net hyl -

;\IEJI[ E?E 2iZIsn§| )5_ géemalhﬁ/uorqp\fleg}nfw 5](czs 3 Sf(flmetil(})’l 4—p?ple?abz‘i%rp}>f) 5 ul fonami de

- pi per azi @ylgf)ﬂ %x@r)&%ﬂ&lh&%%bﬁﬁ@ﬁwlfmﬁrm& di fl uoro-4- bi phenyl sul f onam de

5' - Chl or g@} -di et hyl - | -piperazinyl)-2-(net fll oxy) phenyl ] -2' -
( met hyl oxy) 4 bia@cnyii,étnlmﬁafhld@pwa%lsyléér@ﬂ@hy@immﬁyﬁ -f

NE)I[ gezgizlsE\%Q’lgZﬁgﬁ%qyﬂg#_%uﬁ}%ng&ﬁoha%ﬂemt hyl - 4- bi phenyl sul f onam de

- pi per aZ' nyI ) - A [51@'17333( 5Q)lyﬁeﬂﬁ@-ﬂy;hi)erazlﬁﬂlll)l@’-@neihﬁﬁxy)phenyl] 4'-methyl-2,2'-
nmet hyl - yr| di ny benzenesul fonam de N-[5-(cis-3, 5-Dinethyl- |
- pi per a2| yhl)opher( mgideohenyl | - 5- ( 2-

e £ RIS Gt ket et
LB (o1 o T ot Azl L2 Lot hyl-oxy) phepyd 1 4- et hyl -5 {3
[ (et hyl oxy) rre%fw%e{ éﬁ??ﬂﬁ% 1B ﬂ%ﬁ@ Eﬁ%@%ﬁﬁ@y 055506/ 010829 t3
PCT/ EP2005/ 208203y N-frioriehSufommmdeet hyl - |

- pi per azi nyI )-2- et hyl oxy) phenyl | -4-(2-
5- (2 6-Dimethylphenyl)-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-

(methyloxy)phenyl]-2-thiophenesulfonamide
5-[5-Chloro-2-(methyloxy)phenyl]-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-
(methyloxy)phenyl]-2-thiophenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-5-(3-
methylphenyl)-2-thiophenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-5-(4-
fluorophenyl)-2-thiophenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-5-(4-fluoro-2-
methylphenyl)-2-thiophenesulfonamide
5-(2-Chlorophenyl)-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-
(methyloxy)phenyl]-2-thiophenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-5-(3-
fluorophenyl)-2-thiophenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-5-(4-
methylphenyl)-2-thiophenesulfonamide
5-(3-Chlorophenyl)-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-
(methyloxy)phenyl]-2-thiophenesulfonamide
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thi enyl) benzenesul fonam de N- { 5 -(cis-3, 5-Dinethyl- |

- pi perazi nyl)-2-[(1- et hyl et hyl ) oxy] phenyl } -4-(2-

t hi enyl ) beozesmaawd2bonam de N-[5-(cis-3,5-Di mat hyl - | PCT/EP2005/008263
- pi perazi nyl ) -2- (et hyI oxy) phenyl ] - 5- phenyl - 2- thi ophenesul f onam de
5-(2, 4-Di fl uorophenyl) {) (cis- 35d|rret% -plperazmyl) 2-
(m[et h)(/l oxy) phey(® F-DlﬁuDMP ehdR <3 Eirfaidiecthyl-1 -plperazmy )-4-

N-[5-(cis erazi (et hyl oxy) phenyl ] -5-[2

(et hyl oxy$ I’Bﬁgﬂ? %ﬁ‘?ﬁ’lﬁ#‘gﬁ 33?“1%?%#% N-[5- (ci -3, 5-Di et hyl - |
- pi per azi nyl ) - Rf[IGf(@iisfw@im):th?ﬁm&ﬁlwﬁlnﬁ?ﬂﬂﬁief@l&ﬁphenyl] 5[2-

bi t hi ophene-5 f onam de or 0- 4-fl uorophenyl )-N-[5-(cis-3,
5- di net hy(ethyloxyphsayHz3- I)hexzesu Hreamide oxy) phenyl | - 2-t hi ophenesul f onani de
wot byl phenyl ) - SR bphoamse By 4 MWWWQWW

(5 (2, 6-Di bﬁmbylh@hénsdlﬁonbm{@-(m s- 3, 5-di net hyl - - pi perazi nyl ) - 2-

t hyl h -1 f
e T T e R 7 o o
- 2-t hi oph 1$7§2§%9ﬁ8x tlyP- ﬁﬁh@ﬁ%&sﬁdﬁ&ﬁ%@

- pi per azi t hyloxy) phen
met hyl phenyl ) - 3- (8+(Etdq;rbe4aﬂsmopb¢m’ﬂ1)rﬁé3mcl§5,5( -dimetieyls -pippragiyl)=4-|

%thfégﬁén F‘;‘ %’ W?F‘%'Bmazﬁ’ﬂ é'}#&‘&mﬁfe[s (cis-3, 5-Dinmethyl- |

- pi perazinyl ) - ?\f 0REsts 5 Dk yﬂlﬁerézlﬁﬂ)mwm&y)phenyu -5-(2-

met hyl phenyl ) - h| ophenesul onam de

5- ( 2- Chl om@t}émmyl)ﬁiﬂl&p(r@m@uﬁowﬂﬁet hyl - 1- pi per azi nyl ) - 2-
(met hyl oxy) pheg -(:zr?é? ?ttg)gg?@- }a g@@g&&&hﬁﬁ-&ge&zﬁyﬁp met hy! -

- pi perazinyl) -
bi per a2 oyTy %’"%?‘ﬁﬁ?%i‘ﬁ?b‘ﬁ%ﬁmmﬂ“ >lels s o hmvi- |
met hyl ph enzl ) - 2= [grﬁj}g%q%e%-ét)é y]@ﬁ% l](-N-[3 (cis-3,5-dimethyl-1-piperazinyl)-4-
5-(3-Chlo ( AELdY! - 1- pi perazinyl) - 2-
(et hyl oxg@p@gﬂ%{ 1phu}}hfﬁltgf8§fel%ee§l&?ef ona&n%/de
5-(3,5-Difluorophenyl)-N-[3-(cis-3,5-dimethyl-1-piperazinyl)-4-

(methyloxy)phenyl]-2-thiophenesulfonamide
5-(4-Chlorophenyl)-N-[3-(cis-3,5-dimethyl-1-piperazinyl)-4-
(methyloxy)phenyl]-2-thiophenesulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-5-(2-
fluorophenyl)-2-thiophenesulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-5-(3-
methylphenyl)-2-thiophenesulfonamide
5-(2,3-Difluorophenyl)-N-[3-(cis-3,5-dimethyl- 1-piperazinyl)-4-
(methyloxy)phenyl]-2-thiophenesulfonamide
5-(2-Chlorophenyl)-N-[3-(cis-3,5-dimethyl-1-piperazinyl)-4-
(methyloxy)phenyl]-2-thiophenesulfonamide
N-[3~(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-5-(3-
fluorophenyl)-2-thiophenesulfonamide
5-(3-Chlorophenyl)-N-[3-(cis-3,5-dimethyl-1-piperazinyl)-4-
(methyloxy)phenyl]-2-thiophenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-fluorophenyl]-4-(2-

thienyl)benzenesulfonamide
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20 WD 2006/ 010629 PCT/ EP2005/ 008263

5-(2,4-Di fluorophenyl)-N[3-(cis-3,5-dinethyl- | -piperazinyl)-4
(et hyl oxypphe@mibd292- t hi ophenesul f onam de N-[ 3-(ci s- 3, PcDiEPR0SPHS263
- pi perazi nyl ) - 4- (et hyl oxy) phenyl' ] -5-[2- (ethyl oxy)phenyl]

- 2-t hi ophenesul 3- (.Cj S:

E) p![ Eelr ag i nyl )ui\} E%%?gﬁ% I%-r};(;plpe@:m ?Z'Eb‘l(%.’gp}?nyl] -4-(3-
i t hi ophengraiylshtnk St cis

5- Di rre'?hyl 1-pi er?%?ﬁpfl - 4- (et hyl oxy)ghenyl {

[ (et hyl oxy)rre {a- Iq@hé,ﬁ l}metlzszltlhpxpprtaé @ flegraphatel]-2-fluoro-4-(2-

5-(3-Chl or, | uor N-[3(CIS3 5-dinethyl - | -piperazinyl)-4
(et hyl oxi bepfe %ghf(f%%ﬁllenesulfonam de N-[3-(cis-3,5-Dinethyl- |

- pi per azi nyl ) - 4= (CHIdeQNL[GthFHJMMhéthﬁ 1-giperazinyl)-2-fluorophenyl]-4-(2-
met hyl phenyl ) -2-thi ophenesul f onam de

(5 (t2h6l Di ) Eﬂ)ﬁ?ﬁmﬁl} Qadq cj s- 3, 5-di nethyl - | - pi perazi nyl) - 4-

me 0X e

5-[5- >(/:hl O?/OE) 2- ? #é%lf%%%ﬁx@)(gﬁéﬁy-lﬁflﬂ%\@?gﬁ ?%’?gdzglyl)g-gfl rer H?/Ify-l]'éll'(%—pi perazinyl)-4
(5m(eghﬁl oDlx%flmﬁi;;ﬂDbdn]aeneﬁuhfdmanphenesul fonalm de y 4

(et hyl oxy)phe ﬁe(‘yszgisf’:b%’bﬁﬁj&ﬁé]s'mw %rgéﬁﬁoreﬂhe@(ﬁbﬁ ﬁ%g ¥ N-[3-(ci s- 3,
5- di net hyligieh lﬁ’éhﬂg{egﬂfd}wdé‘r (met hyl oxy) phenyl ] -2-thi ophenesul f onami de
N-[3-(cis-3, 5y?:)l - pi perazi nyl ) - 4- (et hyl oxy) phenyl ] - 5- ( 2-

f | uor ophenyl ) - Z\Zfﬂﬁ(m&érﬂémuﬂﬂﬂyifﬂampdezmﬂ)@ eoroplEsnyl]p-(Re filrgnyl)-2-

- pi perazi nyl.) -4- (met hyd oxy.).phenyl ] - 5- ( 3-
ot byl et HeRR, onam de
5-(2,3-Difluor waﬁsa §3Sbbﬁ&tﬁﬁlISF%eﬁzﬁyUﬂ—ﬂﬁémpﬁengﬁLﬁﬁﬁé\lﬂ@Yi)

(met hyl oxy pheny 2-t hi ophenesul f onam de | or ophenyl) - N- [ 3
- (ci s-3, Hhicaylysnegnesulfonapiide er azi nyl )-4 (et hyI oxy) phenyl ]

N3 (o1 o3, 5 D Fafely P DigretutaL pRsresinsD o BporsPhsaylch Qugrer 6 .
fl uor opherﬁtﬂa)lyl%emlzémhmﬁﬂé onam de
>+ (3-Chloropheny ) f o S 3 St Cpierginy ) d- PRk pheRy13 nethyloxy)-
4-(2-thleny1)benzenesulfonamlde
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-fluoro-4-(methyloxy)phenyl]-4-(2-
thienyl)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-5-(3-furanyl)-2-
thiophenesulfonamide
5-(2,3-Difluorophenyl)-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-
(methyloxy)phenyl]-2-thiophenesulfonamide |
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-5'-methyl-2,2'-
bithiophene-5-sulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-5-(3-furanyl)-2-
thiophenesulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-5'-methyl-2,2'-
bithiophene-5-sulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2,4-bis(methyloxy)phenyl]-4-(2-
thienyl)benzenesulfonamide
N-{3-(cis-3,5-Dimethyl-1-piperazinyl)-4-[ (trifluoromethyl)oxy|phenyl } -4-(2-

thienyl)benzenesulfonamide
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(et hyl oxy) phenyl ] - 2-t hi ophenesul fonamde N [ 5 -(cis- 3, 5 -Dinmethyl- |
-pip erazinyl) -2-fluorophenyl] -4-(2- thienyl)benzenesul fonam de 21 WO
2006/ 010626 2p61018622005/ 008263 N-[ 5- (ci s- 3, 5- Di net hyl - [PCT/EP2005/008263

- pi perazi nyl ) - 2-fl uorophenyl] -4-(3- furanyl)benzenesul fonam de

N-[5-(cis-3,5 t hyl erazi nyl)-2-f| uorophenyl]-2-fluorQ-4-(2-

t hi enyl) benzen& g %ﬁéﬁrlagmghﬁ‘fﬂ -BiPsrakinyh-4- Hpﬁ@r@nﬁhﬁa‘?’fﬂ]’hﬂn}’ﬁ 5- (é

- pi per azi f 2- thienyl)benzenesul fonam de 2- Chl oro- N
[ 5 -(ci ng%lang ﬂ%{ﬁh@ﬁ%ﬁ%@aﬁ%&er azinyl)-2-fluorophenyl] -4-(3 -

f uranyl ) benzendspf- mm&ﬁ}Rimdﬂay[lJa-1(1p¢raz1ﬁy15-2Eﬁnmh)ﬂyXy)plﬂﬁnyl] 4-(5-methyl-2-

- pi per azi f | uor gphen -2-nmet hyl -4-(2- thienyl)benzenesul f onam de
N[ 5- (ci S%a%yléeﬂgqqq liﬂPnlam\{ per azi nyl ) - 2- f| uor ophenyl ] - 4- (3-fur anyl ) - 2-

net hyl benzenesuy}.f5 |¥ QAT Q-QDINIGEI’EYI-(I? ?er@zlﬁy@Z[(%éﬂh‘}HOX}l)phen)yl] -3-fluoro-4- fS-

- pi perazinyl) - | uor ophenyl | uoro-4-(2- thiényl Jbenzenesul f onam de

N-[ 5- (ci s@t@ﬁwbmﬂeﬂe lfopamaigieny| ) - 2- f | uor ophenyl] -3-fl uoro-4-( 3-

f )b
e
ie ci
- pi perazinyl) - r:B?i;"uoro 4- (et hyl oxy) phenyl ] - 4- Y
t hi enyl) benzené@‘[ﬁ (ConiildmethylH- R1E¢Y§ZIBY1%2E£T¢F‘§1?)§19?F¥)P1?PH}’1] -4-methyl-3,4-
- 3-furanyl)-2- thiophenesul fonam de
5p|( rz)ergm d yé%orz%%ﬁjﬁ%ﬁ %—X% gél?% flnéar@dél rre?hyl d I) - pi per agl nyl ) - 2-
(et hyl oxy) pheFHBIbIDOZN{ B+(ap*3@féﬁmﬁtlﬁ3dnap1pdmzhdy[)ﬁhe(rgi]sz-3 5-Dinethyl- 1

bt hi ophelBedy Gt TEHReRUIREEE (&1 53, 5 DY met hy! - 1- pi p
erazinyl) - 4-( mﬂwt%ya-snez@;sl,é dinwethil -pibbfagy)phetiyvl L RPR&AEYLLE onam de
thiophenesulfonamide
4-Bromo-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-1-
naphthalenesulfonamide
5-(5-Chloro-1,2,4-thiadiazol-3-yl)-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-
(methyloxy)phenyl]-2-thiophenesulfonamide
2-Bromo-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-4-
(trifluoromethyl)benzenesulfonamide
4-Bromo-2,6-dichloro-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-
(methyloxy)phenyl]benzenesulfonamide
2,6-Dichloro-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-
(methyloxy)phenyl]benzenesulfonamide
2,4-Dibromo-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-
(methyloxy)phenyl]benzenesulfonamide
2,4-Dichloro-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-5-
methylbenzenesulfonamide
4-Bromo-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-fluorophenyl]-2-
(methyloxy)benzenesulfonamide
4-Bromo-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-fluorophenyl]-3-
methylbenzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-fluorophenyl}-2-(methyloxy)-4-(2-

thienyl)benzenesulfonamide
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N-[3-(cis-3,5-D net hyl - 1- pi perazi nyl ) - 4- (et hyl oxy) phenyl ] -5" -net hyl -2, 2" -
bi t hi ophene-5-sul fonam de N-[5-(cis-3 , 5-Dinethyl-I-pip

er azi nyl )wd,2dednitsq2oet hyl oxy) phenyl ] -4-(2- thienyl)benzecesmrbdosnesmze N-
{3-(cis-3,5-Dinethyl -1-pi perazinyl)-4-[(trifl uororret hyl ) oxy] phenyl } -4-(2-

(3 (01503, "5 DIRPTIT ST e g zgr%%%%fﬁwp Sl hy e i)rfmenyu 5 (2

pyridi nyl ymétyluxgpreangsshifpaaiade N-[5-(cis-3, 5-D nethyl -
- pi perazinyl) - 2X§rreth | oxy) phenyl | - 4- (5- et hyl - 2-
furanyl ) benzends ﬁ‘rIéI@lelthb{lé 1?191319213}’1)%2 ibiorepheplyl]-2-(methyloxy)-4-(4-

- pi per azi éﬂ)l sz{énr%&pgé%%{%sagegﬁéd 3-fl uoro 4-(5- nmethyl-2-furanyl)b

enzenesul et hyl -
- pi per azi nyl ) - N-[IRiEY, qumdﬂmrlylblbe@zm??@ﬂ&wbpﬂen@}] -4-(4-methyl-2-
t hi azol - |') - 2-thi ophenesul fonam de N-[5-(cis-3,5-D nethyl- |

é:o'hpgingm T)‘ﬁ?le{l?ff‘é‘@ﬁ%}folé‘i‘%%enyl] 4- et hyl - 3, 4- _—
| - %. perazinyl) pﬁnﬁ%?g ﬁ%eﬁ}%qhéﬁox%‘lggré%ﬁﬂersﬂ%ﬁl yﬂ (‘j‘{h%"l - (§lméh§11 y

N- [ 2- Chl oR2ethienyDbenz8nesulfomamtiiy| - | - pi per azi nyl )phenyl ] -5-(2-pyridinyl)-2-
t hi ophenesul fo

4- Br omo- N- [ 5- ( 2*?3-&18533 iivgietiyl-1rpigersainyb 2y orophenylls ripethyl frifansthyl: 1.

napht hal enegid, Bﬁ@ﬁkﬁ&ulfonamd _ _
5-(5-Chloro-1, 2/4-thi adi azol -3-yl )-N-[5-(ci s-3, 5-di net hyl - |

- pi perazinyl) - Z\Z-[5( ~(rin- By Hdixyey ph dlryiptrazing i2e(pieeind exiy) plosreyii- 411 ,3-thiazol-2-

2- Br ono- é’bg % 5 dl met hyl - | - pi perazinyl)-2-(nmethyl oxy) phenyl ] - 4-
(trifluordhgf TRES Ul f onani de

4- Brono- 2, 6-d -5 151 . -
(met hyl oxy) phleg\h[ ]bgenze&egﬁﬂ%r}gpn%%elgmﬂgbmgnéhﬁg?}?wfﬁ@ﬁ 1t ﬁrethyl 1Hdl nmet hyl -
| - pi per a?vrAgl-$ 'Yi’) enasaefpliongmisdiieny| ] benzenesul f onami de

2, 4-Di bromo- - []\5-[5(-&12.55-3,§-D1§’16%ﬁﬁ -}tﬁgJsrazﬁlyl)ﬂ-&%tﬁylb{%b})len%ﬂ]-4-(2—
pyrazinyl)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-4-(2-
pyrimidinyl)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-6-(2-furanyl)-3-
pyridinesulfonamide
N-[5-(cis-3,5-Dimethyl- 1-piperazinyl)-2-(methyloxy)phenyl]-6-(2-thienyl)-3-
pyridinesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-6-(5-methyl-2-
furanyl)-3-pyridinesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-6-(4-methyl-2-
thienyl)-3-pyridinesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-5-(5-methyl-2-
furanyl)-2-pyridinesulfonamide
N-[2-(Methyloxy)-5-(cis-3,4,5-trimethyl-1-piperazinyl)phenyl]-4-(2-
thienyl)benzenesulfonamide
2-Chloro-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-4-(3-
thienyl)benzenesulfonamide
2-Chloro-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-4-(5-

methyl-2-thienyl)benzenesulfonamide
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(met hyl oxy) phenyl ] benzenesul f onam de 2, 4-bi chl oro- N-[ 5- (ci s- 3, 5-di net hyl - |
- pi perazi nyl ) -2-(net hyl oxy) phenyl ]-5- net hyl benzenesul f onam de

4- Br ono- Nvp36deni18628, 5- di met hyl - | - pi perazi nyl) - 2-f | uor eplargdosris263

(et hyl oxy) benzenesul f onam de 4- Br ono- N-[5 (cis-3,5-di rret hyI I

- pi i nyl th | f
N5 (ot s 5, b O el Ry St bty ) e SEBHI-2 et hyl oxy) - 4- (2-
t hi enyl )bﬁ&aﬂﬂﬁfbﬁké&@@[ﬂrﬂﬂu@ WD 2006/ 010629 PCT/ EP2005/ 008263 N [ 5
-(cis-3, 5 -Dineth -pi p erazinyl)-2-fluorophenyl] -4-(3 -furanyl)-2-
(et hyl oxy) b eﬁ&@nééﬁui‘ 56?13@6’&*1Wﬁ?ffﬁnylg'@:l(gz?yl@(Y)ﬁhaMJIfo(3-— | -pip

| - (et hyl oxy -
?r{e?ﬁ;/ry )Pﬁaﬁél%%enzenglsallﬂ oglam' d)e/ N-[5-(cis-3 ,
5- Di met hyl - 1- pi\fpﬁ‘:ﬁp@i&wil)ln%tﬁﬁlﬂ%p@ﬂﬁﬂylb -p- (nfbtliﬂomf)ﬁ”%'yﬂ% (4-methyl-2-
thi enyl) benze sulfonamde N-[5-(cis-3,5-Dneth
- pi per azi ﬁ}} CRISHSTHIORERIAS - 2- et hyl - 4- (4- et hyI
2y el o M ke AR M -t
2pt IE\i enyl )Ti@éﬂi—éﬁhmﬂ)bmaamﬂelfd)ﬁaﬁrﬁd@m s- 3, 5- Di net hyI I

- azol )b enzenesul f onam de
15 (ot s %, b (g s DB L s et B PR e Rt hyl - 1h
pyrrol -2- mla@gﬂémggﬂufogﬂﬁmede N-[5-(cis-3,5-Dinethyl- 1

- pi perazi nyl )-2- [%g(e;t | oxy) phenyl ]-4-(2- pyrazinyl)benzenesul f onam de

N-[5- (cis-3, 5-DF 5Dlmmybémmrmmﬂ)mwwﬂé#@mmpypmeny|] 4- ( 2-

r|md|n quo N-[5-(cis-3,5-Dinethyl- | _
%i per azi tﬁ?@?{?ﬁg Suﬁl@ @ﬁyl ]-6-(2-furanyl)-3- pyridinesul f onani de

N-[5- (ci s- 3 5- M[rsqtcfm 5-Dmﬂiyﬂ@fﬁizdrmﬁyl)p%eﬁmlzt(me@ma@)ﬁan@L]
-6-(2-thi enyI ] 3- pyridinesul fonam d
hiényl)benzenésulfonamide

N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-2-methyl-4-(3-
thienyl)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-2-fluoro-4-(5-
methyl-2-thienyl)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-2,5-difluoro-4-
(4-methyl-2-thienyl)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-2-methyl-4-(5-
methyl-2-thienyl)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-3-fluoro-4-(3-
thienyl)benzenesulfonamide
N-[5+(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-3-fluoro-4-(5-
methyl-2-thienyl)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-2,5-difluoro-4-
(2-furanyl)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-5-(3-pyridinyl)-
2-thiophenesulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-2'-methyl-4-
biphenylsulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-5-(4-
fluorophenyl)-2-thiophenesulfonamide
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N-[5-(cis-3, 5-Dinethyl- |

- pi perazi nyl) - 2-(net hyl oxy) phenyl ] - 6- (5- net hyl - 2-

furanyl ) -weopyeddosresul f onam de N-[5-(cis-3,5-Di nethyl - PCT/EP2005/008263
- pi perazi nyl ) - 2- (et hyl oxy) phenyl ] - 6- (4- et hyl - 2-

hi 1) - 3- i, i f ' N-[ 5- (.ci s-3, 5-Di hyl - |
e e e e M 2. imuoro s
furanyl) - 3Wﬁj{]1§ihmﬂﬁdé)nam de N-[2-(Methyloxy)-5-(cis-3,4,5-trinethyl- |
- pi perazinyl)p enééc]g -4-(2- thienyl)benzenesul f onam de

2- Chl or o- N-[ 5- el 35 ddimsthyHl -piperapinplp2a@iatiyflyxdplanyt] 3/ Hodifnproedry | |

-4-(3- thi nesul fonam de 2-Chl oro-N-[5-(cis-3, 5-dinethyl- |
- pi g)er azi *ﬁﬁﬁ%@%%ﬁﬁ?‘ﬁxy) phenyl ] -4-(5- [

met hyl - 2- t hi enW-pmenlbﬁﬁsqwk@psnaimﬁsﬂleyla%ig‘ga,@%ﬁﬁ&hgq249 R2CT/ EP2005/ 008263
N-[5-(cis-3,5-Dinethyl-1 -piperazinyl)-2-(nmethyl oxy)phenyl]-3-(2-
fur anyl ) b&HzerdsnreshHfmaside [ 5- (ci s- 3, 5-Di met hyl - |

Py oer et ) Ry e shemdn o oo e
t hi enyl ) bénegresuilfooanidede N-[ 5- (cis-3, 5-Di met hyl - |
AR RGN U R e —
- pi per azi mekpypRemidnl )b tRRhRYleMs - 4- (4- net hyl - 2- . .
t hi enyl ) benzénesul fonam de N-[3-(cis-3,5-Di nethyl- | -piperazinyl)phenyl]
- 4- (2- f ur anyl ) N2LS-(cised, Pioethiybé miperesioy J-8ramiigéoty)pliedyl|{%lserd;4-6-Di met hyl -
:\I-[EI Fgr 25%%%23%%%5%1%%1{2%@6@%81{1%&%y) -4-(2- thienyl)benzenesul fonam de
e L) R R ety
- pi per azi Aysnylpepzepeswonsyidshenyl | - 2- f | uor o- 4- (5-
D2 BRSSO o BRI 11 oro-
methyl-3-thienyl)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-7-(2-furanyl)-
2,1,3-benzoxadiazole-4-sulfonamide
2-Chloro-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-4-(5-
methyl-2-furanyl)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-3-fluoro-4-(2-
furanyl)benzenesulfonamide
2-Chloro-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-4-(2-
furanyl)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-2-fluoro-4-(5-
methyl-2-furanyl)benzenesulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(ethyloxy)phenyl]-4-(2-
thienyl)benzenesulfonamide
N-{2-(Methyloxy)-5-[(35)-3-methyl-1-piperazinyl[phenyl} -4-(2-
thienyl)benzenesulfonamide
N-{2-(Methyloxy)-5-[(3R)-3-methyl-1-piperazinyl|phenyl} -4-(2-
thienyl)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-hydroxyphenyl]-4-(5-methyl-2-

furanyl)benzenesulfonamide
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(4-nmet hyl - 2-t hi enyl ) benzenesul fonam de N-[5-(cis-3,5-Dinethyl- 1

- pi perazi nyl) - 2-(net hyl oxy) phenyl ] - 2- net hyl - 4- ( 5-

met hyl - 2-wbiz2eswyi1dpdzenzenesul f onam de N-[ 5-(ci s- 3, 5- Di et rgirAdP2005/008263
- pi perazi nyl ) - 2- (et hyl oxy) phenyl ] - 3-f | uoro- 4-( 3-

t hi )b 3,5-0 net hyl - |

- pi SQ?JZ. ol - 3 PR e Pz S heny1}-4--

met hyl - 2- friya gAY eh%{@glgmﬁﬁha@nam de N-[5-(cis-3, 5-Dinethyl- |
- pi perazi nyl) | oxy) phenyl ]-2,5-di fluoro-4- (2-furanyl)b

enzenesul f onamZ\ﬁéS {Rinaetiy]- Epipprezinyi)i2-hydroxyphenyl]-3-fluoro-4-(5-

- pi per azi 'ﬂ%eltlajl 'WER%%EMHXMJS (3-pyridinyl)- 2-thi ophenesul fonam'4fle

N-[3-(cis piperazinyl)-4-(nmethyl oxy) phenyl]-2"-nmnethyl -
bi phenyl sul f Onamsd@’zd\B b Difptsitisy 3, ﬁp&hﬁﬁylf)%l-hydlroxyphenyl] 5-(2-fluorophenyl)-

- pi perazi nyl ) - 4- (et hyl oxy) phenyl | - 5- (4-

fl uorophe@gﬁhﬁopbefteﬁ‘fﬂé%?&ﬁé%ul fonanmi de 25 WD 2006/ 010629 PCT/ EP2005/ 008263

™ i pheny! sult B Ry BB bR i B RBAbRASYA -2 & -l T noror

- pi per azi ifphyry2méetimt)byylbrylepbmibfphdmide, 4' - di f| uor o- 4- bi phenyl sul f onam de
N-[2-Chl oro-5-(cis-3,5-dinethyl- | -piperazinyl)phenyl]-4-(2-
furanyl)benzenesul f onam de N-[2-Chl oro-5-(cis-3,5-dinmethyl- |

- pi per azi nyl ) pﬁ’ﬁﬁkﬂdce@ncfaﬂyfal: FDRER N hlived ofk&hﬁ@nﬂ%%?%&ﬁﬁ@?) AR1ude
N-[5-(cis-3,5-Di net hyl @ﬁerazml ) - 2- (et ) phenyl

- 3-f | uor o2y PEaHnﬁQQWBHYEan@p lel S)llﬁ,eﬂsmnewﬂ dfcsnelnﬁsﬂer dffa[®nfpousd 8f 5- Di et hyl -

_ f hi enyl ) b
enzglngglrjia? (%)I{Ii%{lrlﬁ} géw %Oél %@%‘Bﬁa@%&oﬁw reléﬁoqent is pable o&'p?lovui3 ing ; thienyl)

- pi per azi (§itectlof ﬁﬁﬁﬂéyﬂlﬁ)W()cﬂﬁﬁﬂﬁhbf forin@ta (Bt dHen-adtive metabolic or residue
t hi enyl )bgdr;izenesul fonam de 2-Chloro-N-[5-(cis-3,5-dinethyl- |

- pi per azi HW? 2- (et hyl oxy) phenyl ] -4-(5-

met hyl - 3-thi enyy,) Qgﬁﬁ&ﬂﬁﬁ%lf AT ﬁf can form acid addition salts thereof. It will be
appreciated that for use in medicine the salts of the compounds of formula (I) should
be pharmaceutically acceptable. Suitable pharmaceutically acceptable salts will be
apparent to those skilled in the art and include those described in J. Pharm. Sci., 1977,
66, 1-19, such as acid addition salts formed with inorganic acids e.g. hydrochloric,
hydrobromic, sulfuric, nitric or phosphoric acid; and organic acids e.g. succinic,
maleic, acetic, fumaric, citric, tartaric, benzoic, p-toluenesulfonic, methanesulfonic,
salicylic, lactic, mandelic or naphthalenesulfonic acid

The compounds of formula (I) may be prepared in crystalline or

non-crystalline form, and, if crystalline, may optionally be hydrated or solvated. This
invention includes within its scope stoichiometric hydrates as well as compounds
containing variable amounts of water.

Certain compounds of formula (I) are capable of existing in stereoisomeric
forms (e.g. diastereomers and enantiomers) and the invention extends to each of these
stereoisomeric forms and to mixtures thereof including racemates. The different
stereoisomeric forms may be separated one from the other by the usual methods, or
any given isomer may be obtained by stereospecific or asymmetric synthesis. The
invention also extends to any tautomeric forms and mixtures thereof.

The subject invention also includes isotopically-labeled compounds, which are

identical to those recited in formulae (I) and (TA), except that one or more atoms are
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N-[5-(cis-3, 5-Dinethyl- |

- pi perazi nyl) - 2-(net hyl oxy) phenyl ]-7-(2-furanyl) -

2, 1, 3- berwoxaatimaabe- 4- sul f onam de 2- Chl or o- N-[ 5- (ci s- 3 p6Tdiromisioys263 |
- pi perazi nyl ) -2- (et hyI oxy) phenyl ] - 4- (5-

met hyl - 2-f ur anyl be sulfona de N | S-3,,5 thyI- :
_pi perazi R lﬁce ﬁvy%ﬁgﬁ{ﬁn]uc nsasa{- PU%[F%S bfr% erent from J[he atomic

furanyl )b%@%@%ﬁés%%ﬁameéalsaali;ﬁk&m@-ﬁfﬁém%m Fﬁss%f”ﬁéﬂ% Yés tHat can be
- pi perazinyl)-2-(net hyl oxy) phenyl | -4-(2- furanyl)benzenesul fonamde N- [ 5

- (ci s-3 jnogrpanitad ity [compoupdspofethe inveptipn mc(lmfb‘twr)msyqﬁitwhqgep carbon,

-2-fl uoro- - thyI 2-furan nzenesul m.de 943, 5

b ot nyt ety BRSOt A Ak RR SRR PRELSE st e S 11y ™'C.
enzenesul i &g Héla{ﬁdl{? (I\/Et hyl oxy) -5 [(38) 3 -nmethyl - 1 pi per azi nyl ] phenyl

} -4-(2- thienyl )benzenesul fonam de N- (Met hyl oxy)-5-[ (3R) - 3- net hyl -
- pi per azi nyl ] pﬁ@ﬁ}ﬂo}m %Of(tb@ WWPWW?%@H@G&%@W Ruligadly acceptable salts of

LS g SRR b LonBP G Endy SRERYEBRNL byt (a0t -2

N- [ 5- (ci sotheb- d})omtdrylwﬁ]hm mepmroazl ofy ithe @rdsymtr ﬂwy‘mh‘cﬁrlylsbtoﬂtoéiﬂy-labeled
furanyl)benzenesul f onam de N-% CI S

- pi per azi ﬁwyogldﬁy ﬁppéﬁ]g,q nvgl gqlhog)é exapp] e t ose {nto which radioactive

met hyl - 2- egal [ Ba( \Y;
o per azi T o ohera T e B T ek B TRl et S5S am e

N-[ 5- (ci sdBpdbubiomassays.-Tritiatqs, per 3, anglcprbentldei.by [*Exispiopenyrejpagicularly

henyl net nzenes f onam. de h tig tabl e
o 1 vat | vERtGraE B BERGERE O RRRRIOT oo RIFRREM g Corld RECENpPRafie,
accept abl pagidlilarlyesdefiil iar PR (posifros Usiisesi @6mefraphd0an@ UMY i8topéotmaul a (1)
whi ch, upon adm nistration to the recipient is capabl e of providin

(di r ect | ypatticplady vseful {n SBECE npingledbetons esnisgipm computgrizeghtomograpbyheflabol i ¢
or resi du‘ﬁsefﬁpﬁrb?ﬁil ‘imaging. Further, substitution with heavier isotopes such as deuterium,

i.e., 2H, can afford certain therapeutic advantages resulting from greater metabolic
stability, for example increased in vivo half-life or reduced dosage requirements and,
hence, may be preferred in some circumstances. Isotopically labelled compounds of
formula I of this invention can generally be prepared by carrying out the procedures
disclosed in the Schemes and/or in the Examples below, by substituting a readily

available isotopically labeled reagent for a non-isotopically labeled reagent.

Compounds of the invention may be prepared using procedures which are
analogous to those known in the art. However, the present invention also provides
processes for the preparation of a compound of formula (I) or a pharmaceutically

acceptable salt thereof, comprising:

Process (a)  Coupling of a compound of formula (II)



The conpounds of fornmula (I) can formacid addition salts thereof. It wll
be appreciated that for use in nedicine the salts of the conpounds of
fornmul a (WP 28dubeko be pharnmaceutically acceptabl e. Sui trallE®2005/008263
pharmaceutically acceptable salts will be apparent to those skilled in the
art and include those described in J. Pharm Sci., 1977, 66, 1-19, such as
acid addition salts forned with inorganic acids e.g. hydrochloric,

hydr obrom c, sulfuric, nitric or phosg&oric acid; and organic acids e.g.
succinic, maleic, acetic, fumaric, é ric, tartaric, benzoic,

p-tol uenesyl f oniis, Foni.g, | ' i &ﬁ%g i GesOF

napht hal gwi(i%rﬁllnf Br:‘liR(?’ gihgé?ﬁ%#c g%pagﬁl ﬁ%é&ﬂolb %%ﬁ_lglrl@rﬁ Flg%ﬁxﬁo‘fen%y e%%ﬂrl%Sar ed in
crystall | fereBf will oyl dr A () wherbin RE afd YSirahd déThed HSorRld onal |y
be hydrated or solvated. This 1nvention includes within its scope

st oi chi ongy gL hygls %i%l@l%a%’ﬁ% lorcup, SRHAO U BEiTablECRNbRINNiroEp (6ot ichbkiacmount s
of water. Certain conpounds of formula (1) are capable of existing in

st er eoi soomx pantaffuorophenyoyy gwuast er eoners and enantionmers) and the

i nvention extends to each of these stereoisoneric fornms and to m xtures

t hereof including racemates. The different stereoisoneric forns may be
separated one fromthe other by the usual methods, or any given isonmer may
be obtai ned by stereospecific or &5y Tilc synthesis. The invention also
extends to any tautoneric fornms and m xfures thereof. The subject invention
al so includes isotopically-I|abeled c ounds, which are identical to those
recited in fornmulae (1) and (1A), ex that one or nore atons are 27 WO
2006/ 010629 PCT/ EP2005/ 008263 repl aced by an atom having an atom c mass or
mass nunber different fromthe atomc mass or mass, nunber usually found in

nat ure. ERaepisds) tybiceBycopprisesiiba useaif aibese, pubigisporidinedPiosess (®dHpbunds of

the invention.inglude isotopes, of o , , i , oxygen,
phosphor o&%tflp]?ﬁe[}ﬁ? F%ee?f qsboaa?’r%,gh %Sn@t}}é(ﬁeolrgieaﬁgpﬁlgﬁgﬁ&asglvgﬁgu%g%? 14C, 18F 35S
1231 and FRhlororkeiRey.) AderRfiveRer@ress@ninay cumptisothease ophsolivenpportaal | y
acceptabl e salts of said conpounds that_contain the af.orengntjoned

i sot opes be#rg/ srch@s merpholmopsty - 9plysiyrans Hlafes s N SPRTOPHPAY Sgﬁgmsst%%e of the

present in i topi cal ly-1 abel ed conpounds of the present
invention?g %@kgﬁgﬁ% e those into which radioactive isotopes such as 3H
14C are incorporated, are useful in drug and/or substrate tissue

di stribution assays. Tritjated, j.e., 3H and.carbop-14, |.e. 14 i sot opes
are particul arl glor%lpoun s of formulae (III) are commermglly ava1fz)1QIe or'may bé prepaged P

according to known methods or analogous to known methods.

Or Process (b) Interconversion of compounds of formula (I) to other compounds of

formula (I).

Process (b) may be performed using conventional interconversion procedures
such as epimerisation, oxidation, reduction, hydrogenation, alkylation, dealkylation,
nucleophilic or electrophilic aromatic substitution, ester hydrolysis, amide bond
formation or transition metal mediated coupling reactions. Examples of transition
metal mediated coupling reactions useful as interconversion procedures include the
following: palladium catalysed coupling reactions between organic electrophiles, such
as aryl halides, and organometallic reagents, for example stannanes (Stille cross-
coupling reactions) or other suitable reagents, for example boronic acids (Suzuki
cross-coupling reactions); palladium catalysed amination and amidation reactions

between organic electrophiles, such as aryl halides, and nucleophiles, such as amines
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preferred for their ease of preparation and detectability. 11C and 8F

i sotopes are particularly useful in PET (positron em ssion tonography),
and 1251 weavaypnrss2are particularly useful in SPECT (si mgir&ppéosieszeen Ssi on
conput eri zed tonography), all useful in brain imging. Further,
substitution with heavier .is S. such as erlun1 .e.,..2H_ can afford
certain tﬁéaéﬁﬁ%?a%nﬁﬁﬁﬁﬁﬂ §§n5&§HPﬁF%§°F§g S?EQ@@PCﬁEPEB@Wf (mgﬁability,
for exanplg afﬁﬁmﬁfe%,%d ﬁthéo}S&lMuEh hd §:Rides; aha@ulls@@ rSHIPAGECJUPHHE " ement s and,
hence, may be preferred in some circunstances sotopically'| abel | ed
conpounds redctiohsbatwken phenblstand boiamiearidson can general |y be prepared by
carrying out the procedures disclosed in the Schenes and/or in the
Exanpl es bel ow, by substituting a readily available isotopically |abeled
reagent for a nQimippah@pbfethilal(BPelgde papardtin aécd@uadsthahe t he i nvention
may be pre ared u5|ng procedures which are analogous to those known in the
art. elowingschigmessent i nvention al so provides processes for the
preparatlon of a compound of formula (1) or a pharnmaceutd cally acceptable
salt thereof, conprising: Process (a) Coupling of a conpound of fornula
(1) Ro N, RRH2ZNNd R aR e 28 WO 2006/ 010629 P 200%/ 008263

wher ei n Rbo;\Rc Rd, R and Rf are as defined in form[l a (IN) or protected
derivatives® 1 ", with a coepiid of oy (Ilw%einRaandYare

as defined in (1) and LI is a Sui tab AVin wp, such as a
sui t abl e hagf 3 g (e.o. chldﬁlne) or a ‘Iuorophenyloxy group. O
all R- Y-SL O (1 II) Proces a)R°typ| 8 , Heses the use of a
base, such as py¥V¥)Xine. Process (a) may conprise the use a base, such as
pyridine in an appropriate sol uch as dichl oronethane. Alternatively
process (a) may conprise the use of ®'solid supporte

Step (ii)

Rb

1)
wherein RD, RC, Rd, R and Rf are defined as above, L2 is a suitable leaving group,

such as halogen (e.g. bromine).

When the leaving group L2 is a halogen atom such (e.g. bromine or
chlorine), step (i) typically comprises of treatment of a compound of formula (IV)
with a piperazine of formula (V) with a transition metal catalyst such as a palladium
salt (e.g. palladium (IT) acetate), in combination with a suitable ligand, such as
BINAP (2,2'-bis(diphenylphosphino)-1,1'-binaphthyl), in the presence of a base such
as cesium carbonate, in an appropriate solvent such as dioxane at an appropriate

temperature such as reflux.
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base, such as norpholinonet hyl -pol ystyrene HL resin in an appropriate

sol vent such as dichl oronet hane. Conpounds of fornulae (1I11) are

conmer ci avbyo@vwand2abl e or may be prepared accordi ng toprPkmmerooswidresis or
anal ogous to known nethods. O Process (b) Interconversion of conpounds of
formula (1) to other conmpounds of formula (I). Process (b) ma bﬁ
performed usi ngSEBbanyy dsmsompitssithoreoeion ofip WEH@PE@WIMVﬁg’“ a

epi meri sa dedata; . I,QR, v 5

deal kyl at ﬁ)g% ?am%)t}lcl eop‘lgu? W%ﬁ%ﬁrﬁ‘%ﬁeﬁép 3 opsﬁli‘%?gagﬁgrgrétrfl%hglujbgﬁ'ﬂlnt?ltq}%l?%r}le, ester
hydr ol ysi st amapptieprizoetmpieatire tsicinasdi60PC &fos exdnople,metaahicrodivatresdtarpupl i ng
reactions. Exanples of transition netal mediated coupling reactions useful
as interconversion procedures include the follow ng: palladiumcatalysed

coupl i ng react ispi(ii) 8b¥BRks WhdRbBh&ichl T Eh SRDIkGH inSUshpodsd 8f fkmbRl | des,
and organonetal lic reagents, for exan‘s)l e stannanes (Stille cross- coupling

react i ons)Vbrtoenlasiing @i fabivde (B a§tapt (&) iy typsallyhepepioroed undeei ds ( Suzuki
cross-coupling reactions):.palladium cat.al yvsed am nation and an dati on
react i ons%aﬁ%ﬁ%glr‘?&‘ e cﬁ%%d @f‘fé%%eﬂﬂa%?ﬂ ‘foélg%l%‘ﬁ’ S ‘§f|““ﬂ8’i tdes, and

nucl eophi la@Besphiereidf Agdidetm eBplosihe\WuA616 cothBaE SudhGE faR2d R didhdfrdal, and

am des; copper, catal ysed am dation reactjons between organic el ectrophiles

(such as impypitahlg sodeesy, suplyaseibaned phsiegireyand eayeaps damoniyprchieridsdn

red ot . RYBhLARE AL, DL URERLINRER 0SBl SRR Getg) i porpouns, o
R~ 2 N-I, QZN Step (i) @2NNd f I ~e Rol R RRNR R ~ R H\N Rd
(V) Step (ii)

Compounds of formulae (IV) and (V) are commercially available or may be

prepared according to known methods or by analogy to known methods.

Or Process (c) reacting a compound of formula (VII)

0
R ~é50
\ 2
N L
Rf; i :Re

(VII)

wherein R4, R€, Rfand Y are defined as above, L2 is a suitable leaving group, such as
halogen (e.g. iodine, bromine or chlorine), with a piperazine of formula (V) to give a

compound of formula (I).

Process (c) may typically be performed with a transition metal catalyst such
as a palladium salt (e.g. tris(dibenzylideneacetone)dipalladium(0)) in combination
with a suitable ligand (e.g. 2-dicyclohexylphosphino-2’-(N, N-
dimethylamino)biphenyl) in the presence of a base such as sodium zert-butoxide in an

appropriate solvent such as dioxane at an appropriate temperature such as reflux. The
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Rbo Rc r)-" NH2ZNNv ~ d R R Re (Il) wherein Rb, Rc, Rd, Re and Rf are
defined as above, L2 is a suitable |eaving group, such as halogen (e.q.
broni ne) .wohess/tihe9l eavi ng group L2 is a hal ogen at om sech/Epeog/08269Ni ne or
chlorine), step (i) typically conprises of treat msnt of a conpound of

formula (I pe ne.of fornula a transition

cat al yot - Serciofaiay FoMeRania oL i s migoyevtehe bt An oPTop Ao eSS sut

conbi nat i @B dwxhhe & aalapfgaph@telteﬂ rSsieh a8325%). NAP

(2, 2" - bi s(di phenyl phosphino)-1,1"-bi naphthyl), in the presence of a base
such as cesium carbonate, in an approprrate sol vent such as di oxane at an

appropriate fI u /010629

PCT/ EP2005/ 0082@%{@@%8 Qe n%i‘z%g ey rFrs"8 St P ragungs & mpound of
formul a (Ifdmulk{ViITp pi perazine of fornula (V) in an appropriate sol vent
such as 1-nethyl-2-pyrrolidinone at an appropriate tenperature such as
160C (for exanple, in a mcrowave reactor). Step (ii) conprises the
reduction of th QR fod ani line of
formula (11). Ste:egip%ﬁﬂ}&rray t‘%}%@%ﬁ%@g%ﬁ grﬂr)re%%?i”}{po 1ﬁogir@r i on netal
cat al ysed (Wldl} ageoatpoond obfodintladii) infanranelogons reannen tiethatdescrdtisddapher e of
hydr ogen e g a suitable catal yst, such as palladiumon charcoal, in
a suitabl é’n&?ﬁ%ﬂ such as ethanol .or using iron and aqueous anmoni um
chloride in an appropriate sol vent such as nethanol at an appropriate
tenperature (eg reflux). Conpounds of fornmulae (1V) and (V) are

comrercial ly avail able or may begq Nprepared pécording to known nethods or by
anal ogy to known nethods. O Pr 0Ccess eacting a conpound of fornula
(M1) 0 Ra, Y-S~ OH

f

R R°®

(VII)

Anilines of formula (VIII) are commercially available or may be prepared
according to known methods or analogous to known methods. For example
compounds of formula (VIII) may be prepared by reduction of a nitro compound of
formula (IV) using iron and aqueous ammonium chloride at an appropriate

temperature such as reflux.

Compounds of formula (IT) may also be prepared in accordance with the

following scheme:
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\ L2 Rf Re (M) wherein Ra, Re, Rf and Y are defined as above, L2 is a
sui tabl e | eaving group, such as halogen (e.g. iodine, bromne or

chl ori ne)wowbddnies2pi perazi ne of formula (V) to give a eommreovd/ 008263 or mul a
(I). Process (c) may typically be performed with a transition netal

catal yst such as a palladiumsalt (e.g. b

tri s(di benzyl i deneacetone)di pal |l adi un{0)) in conbination wRth a suitable
ligand (e.g. 2-dicycl ohexyl phosphino-2'-(N, N di net hyl am % ppgfnyl ) in
the presence lbf a base such as sodiumtert-butoxide in anf appNopriate

sol vent sugh e dxare at an appgtg;_)(ij ate terrpeﬁature sucNgmfl ux. The
31 WD 2006/ 01062 /| EP2005/ i optTRyNa S bt Ned out in a
m crowave reacio ~an . appropriatg solvent such @ oxane at man
appropriate Renperatur& such as 12pC. nmpounds ;9 oppl g, (VII) may be

i nterconverted t QR her corrpound‘s/gm/ ormul a (R/II). Conp%ung of formula
(VI'l1) maybe prepared froman anjlinejof fornmula (VIII) and %r)rpound of
formula (111) in an anal ogous n F? t hat described i process (a) H2N
L2 1 RfF Re (VIII) Anilines of wy mul a (M11) are co rgitegl(h avai |l abl e
or may be prepared according to known nethods or anal ogoys to khown

nmet hods. For exanple conpounds of formula (VII1) may be |prepared by
reduction of a nitro conpound of fornmula (1V) using irorl and ueous
ammoni um chl oride at an appropriate tenperature such as reflux, Copgpounds
of formula (I1) may al so be prepared in accordance with the ol TeW ng

schene: 32 WO 2006/ 010629 PCT/ EP2005/ 008263 HN N\A
2
OO
Rf Re

auy

wherein Rb, RC, Rd, R and Rf are defined as above, L2 is a suitable leaving

group, such as halogen (e.g. iodine, bromine or chlorine) and P1 represents a suitable

protecting group, such as acetyl.

Step (i) typically comprises of treatment of a compound of formula (IX) with
a piperazine of formula (V) with a transition metal catalyst such as a palladium salt
(e.g. tris(dibenzylideneacetone)dipalladium(0)), in combination with a suitable ligand,
such as 2-dicyclohexylphosphino-2’-(N, N-dimethylamino)biphenyl, in the presence of
a base such as sodium fert-butoxide, in an appropriate solvent such as dioxane at an

appropriate temperature such as reflux.

Step (ii) is a deprotection reaction to provide a compound of formula (II).
Step (i1) may be performed under acidic conditions, for example using hydrochloric

acid in a suitable solvent such as ethanol at an appropriate temperature such as reflux.

Those skilled in the art will appreciate that it may be necessary to protect
certain groups. Suitable protecting groups and methods for their attachment and

removal are conventional in the art of organic chemistry, such as those described in
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Rb Rc

H2 Ni-1 1fRe Step (i) (X) N~Rc Rf (X) HNRd (V) Step (ii)

Rb Rc

ry-- NH2ZNNd R Rf Re (1) wherein Ro, Rc, Rd, Re and Rf are defined as

above,

L2awo=o@/|moévabl e | eavi ng group,
brom ne or chlorine) and Pl represents a suitable

such as hal ogenPC&/EP200500826%,
protecting group,

such

For mita (T Pedne BioHHRHGr otwE T rEgRe gty (ot Hoatd s 107 e a

catal yst sushipRSsuiabRIprGEEHEY §8ls fof fie Biperazine group include t-
D

tris(di benzyli deneacet one)dipal I'adi um(

| i gand,

Step (ii) may be perforned under acidic conditions,

)), in co

ination with a suitable

dubhoxysarponylchernzgh &ifugrbapshyhi heozdox yasrbingl, 3821+ ami no) bi phenyl, in
t he prese f base such.as . sodi um tert-butoxide, 1in an. ropriate

sol vent Sl@,llg%l%g etg&o&cgﬁbeo ngtf alél.?‘l megﬁ’gﬁ}?g?‘ﬁtegtog %Mﬁ%ﬁﬁfeénosvﬁgﬁv@spﬁr ef lux. Step
(i) is acHepsetydehlogstora@e htidihg tostamiasep@dcedrmound of formula (I1).

for exanpl e using

hydrochloric acid in a suitable solvent such as ethanol at an appropriate

temper ature sugie a5 belldobs FERRRE(SKildteth ki R HR! dzofRRTS AL © that
0 protec cg gr oups. EUI e pro

it may be necessary

ai n groups a ecting groups

and net hod¥ HySrantl fFETPR §Foarmmnetri¢ Lighd ImaginpPhte Reader)ansrdes@ital hereirt. he art
of organic chem stry, such as those described in 33 WO 2006/ 010629
PCT/ EP2005/ 008263 T.W G eene Protective Groups in Organic Synthesis' (J.

Wley and Son, cb3blindd® formula (I) and their pharmaceutically acceptable salts are

therefore of use in the treatment of conditions or disorders which are mediated by
compounds acting at the growth hormone secretagogue (GHS) receptors. In particular
the compounds of formula (I) and their pharmaceutically acceptable salts are of use in
the treatment of cachexia, sarcopenia, osteoporosis, rheumatoid arthritis,
osteoarthritis, frailty associated with aging, growth hormone deficiency, metabolic
disorders, sleep disorders, or congestive heart failure. The compounds of the
invention will be useful treatments to alleviate symptoms associated with gastro-
esophageal reflux and/ or with dyspepsia, with or without appetite-/ metabolic-related
cachexia, the treatments of paralytic ileus or pseudo-obstruction, and of conditions
associated with constipation, such as constipation-predominant irritable bowel
syndrome.

It is to be understood that "treatment" as used herein includes prophylaxis as
well as alleviation of established symptoms.

Thus the invention also provides a compound of formula (I) or a
pharmaceutically acceptable salt thereof, for use as a therapeutic substance, in
particular in the treatment of the conditions/disorders which can be mediated via the
GHS receptors. In particular the invention provides a compound of formula (I) or a
pharmaceutically acceptable salt thereof for use as a therapeutic substance in the
treatment of cachexia, sarcopenia, osteoporosis, rheumatoid arthritis, osteoarthritis,
frailty associated with aging, growth hormone deficiency, metabolic disorders, sleep
disorders, congestive heart failure, alleviation of symptoms associated with gastro-
esophageal reflux and/ or with dyspepsia, with or without appetite-/ metabolic-related
cachexia, the treatments of paralytic ileus or pseudo-obstruction, and of conditions

associated with constipation, such as constipation-predominant irritable bowel
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exanpl e, suitable protecting groups for the piperazine group include t-
but yl oxycar bonyl, benzyl, trifluoroacetyl, benzyl oxycarbonyl, 2',62',62"-

tri chl or owbhoosyaas2bonyl , and nethyl the latter of whi chproayreossems2sed Wt h
1- chloroethyl chlorofornmate according to standard procedures. The

conpounds of fornmula (1) have been found to be GHS-R agonists in the GIPyS
and FLI PRsyrEireme ol toibs uniderstood theg remgpmings of Reawla () mey alpo beysad ibed her ei n.
Compounds 0 ! nd._t hei ceutically acceptable salts are

t herefore® bﬁlg{ég?w(ﬁgﬁ?r%éeg?pﬁe%E%b;gg%(%énggi tions or disorders which are

medi at ed by cQipowriltion Girihegp@ividel @ ngotioodt df thatmanef sewtigsmaegue ( GHS)
receptors. In particular , the conmpounds, of formula (l) and_ their
phar maceudiserlersingpapalyindudigg humanswhich ganbe pediated g thet@dBt of cachexi a,

sar copeni [ Sypt ' J, led £ e L railty
associ at egec\?ﬁ tt%ﬁfgg’?ﬁgédné’rr%ﬁ ﬁ&]?\m&s?réorﬁlgq (Bjtg&rgg F%?\eéf} ?ﬁﬁ%ﬁ%ﬁ%ﬁfﬁﬁir ders,

sl eep di seffdaive, anmunt ofhigeshpormdiod formullafl) or 2phafmacaticplbyactsptabletshie
invention will_ be useful treatnments to alleviate synptons associated with
gastro- e%@ﬁ‘fﬂfgeal reflux and/ or with dyspepsia, with or w thout

appetite-/ met ahehdifier Bp&dae irﬁz%ﬁﬁtﬁ%ﬁlﬁvidwﬁ)rftﬁee@%'&B%@m?f)uﬂ%@foﬁhﬁlﬁ_ ileus
or pseudo-obstruction, and of conditions associated with constipation,

such as céhorpphsinmeepiicablyaceentabld sattitherpolan Hasvapnufegtntgrafmemedicanientt o be

al o at i o OF iR AR ot B ot R Bl R PR AR e Binee e ™

conpound of f omigtder (d hseGhe SompibsBERuhuRAL) iy tieagsp tialy veillspihallybs eof , for
use as a therapeutic substance, in particular _in the treatnment of the

condi ti ondomEmuded Ee anhraracerirabeomrasitiondd ageoadance widysndatkept ors. I n
par t1 cul abphhig LM@Y %g o MR HERn G ARANS Rbvibe] MM fimbbduil 2

phar maceutically acc a for ‘use as rapeuti c substance
in the trcempositibn,ofhiclachepiises asampowehofdfprmsit €D oo b phasnpaceitaalint oi d

arthritis, osteoarthritis, .frailty assgciated wth, aging, growh hornone
defi ci encwceﬁa%iwﬁﬁ thergpl apdjap WP%I&?%?%PT&B%G%%@@Q@P ¥ heart
failure, all eV'Iﬁ%‘f@x@h&%sﬁéf{ﬁﬁeﬁéﬁs&?ﬁ%ﬁﬁ’&ﬁﬁoWdE@a ?ﬁ,gggsqbr ; B&ﬁ&{lﬁa' refl ux

and/ or with dyspepsi a, w t hout appetite-/ netabolic-rel ated
cachexi a, phimmaceetitaheomposiiiony thegirgtess carhpigngmiyisg adonpowtd afdoinmda and of

condi tion associ ated.wi.t h consti patj on,.such.as consti.pati on-predon nant
Corit abl o D ehaphamts itk AT aDY BRh B AaSag i toecpladte

carrier or excipient.

A pharmaceutical composition of the invention, which may be prepared by
admixture, suitably at ambient temperature and atmospheric pressure, is usually
adapted for oral, parenteral or rectal administration and, as such, may be in the form
of tablets, capsules, oral liquid preparations, powders, granules, lozenges,
reconstitutable powders, injectable or infusible solutions or suspensions or
suppositories. Orally administrable compositions are generally preferred.

Tablets and capsules for oral administration may be in unit dose form, and
may contain conventional excipients, such as binding agents (e.g. pregelatinised
maize starch, polyvinylpyrrolidone or hydroxypropyl methylcellulose); fillers (e.g.
lactose, microcrystalline cellulose or calcium hydrogen phosphate); tabletting
lubricants (e.g. magnesium stearate, talc or silica); disintegrants (e.g. potato starch or
sodium starch glycollate); and acceptable wetting agents (e.g. sodium lauryl sulphate).
The tablets may be coated according to methods well known in normal

pharmaceutical practice.
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syndrone. It is to be understood that conpounds of formula (1) may al so be
used in conbination with other therapeutic substances. The invention
further pwowbeEo@onmet hod of treatnent of conditions or PCEHEPRNGERIRG6S N
mammal s i ncl udi ng hurmans whi ch can be nediated via the GHS receptors,

whi ch conpri se m ni steri to the. sufferer t her apeutically .safe and

ef fective armuz%rgﬁlfqué B@Hﬂ&ﬁg%s IB?YF%}‘WBFQO"{Q 9L, X2HR r?ﬂi@@ﬁ?‘i’%‘)‘é& y

accept abl guérhdion IsBRiBAS, entulsiGROsEPs FMRES, or iy UM MY foPR JPaQ¢| des for the
use of a conpound of formula ([) or a pharmaceutically acceptable salt

t her eof i Bradvet tosrechagittution with watas or otheesititablesrehigkebdforetuse. Suaduliqmadit of t he

condition r.di r diated. via the GHS.receptors. |In order to use the
conpounds%(r)%%)qaglro ﬁ%)fngﬁ(: ﬁ%?tg}iﬁncof1 K%Iﬁlél)ﬁla,adflﬁ]é’)?s Wclhlasﬁg&ﬁﬁ‘iﬁw agents geog'rml ated into
a phar maceuibitobdyram Episibéd defivitivea e Ay aidgemiel ddibls ragdamdlsifpharagaesut i cal
practice. The present invention also provides a pharnmaceuti cal

conposi t i §h& IGHIER ot eRpia). S08-2queinyshisles Gwhich mmay imclpdg edipleails e.g.
phar mac eulidigid oL, 0§ SRk feio) bEAGHRhate Vet ROBATAGEL SR
p n a ur?er%spec,te

acceptabl e carrier or excipfent. pr esen{e'g'nvent i on
provi des mgtindoepeplybp-hydepgbémgatas opdvabivacid)tand Alf desiredpsinivetionat he process

conprising mxing a orgpl@lou d_.of %or la (l) or a pharmaceuticall
accept abl aggqr{ngg F?EF@B’? _ I5nButtersa t FRECERCIEHIS ABCHE SR pRRIBPEAtCcar ri er or
exci pi ent prépaPiidh iRz oul Iaaﬁlini&%{lmﬁ%héy bl o ¥Ed td %@g ﬁagmoqndmy be

prepared by  adm xture, suitably at "anmbi ent "t enperat ur at nospheri c

pressur e, r¢leasgofitielagtiveactappasrdf or oral , parenteral or rectal admnistration
and, as such, be .in,the. for .tabl ets, capsules, oral .l.i.quid

prepar ati ons, %%MP@%? ng@g]oﬁl’gtilﬂiaﬁlé,ﬁosa(ggg%ﬁ?taﬁ %BHF@PBE%%PS,

i nj ect abl eo@pod M&h@in@eﬁﬂinﬁr@hﬂﬁn%uﬁd&ﬂ?%@@cﬂrpm Mt theEPPARI 4 Q&dies- Orally
adm ni strabl e conpositions are generally preferred. Tablets and capsul es
for oral Xehirlsi Berrations fegyinjsetiommay be pissersed inrumit dosere fory eqoint ai n
conventio I i , i ndi .0. preael ati.ni.sed naize
ctar ch.  papoftebEbR Stk Bl S TRyt ol PP BB o1 o
(e.g. | aateptmblesalitivreofIndlalstoride eetlitle) @sendlly wih ah dadddyeRetivehosphat e) ;
tabletti ng | ubri cants (e.g. magnesi um stearate, talc or silica);

di si nt egr 2RE SOPROIONS FRAY 1BRS such darmasy as SEERENEIANS salutiAnyenasanlsignem: oilynd

accept abl g L DGEHRIEN LS £8v JontS Atk b tabl ets may
be coated %%%rdi ng to’mtﬁo%sor&%'%l%ﬁﬂeg\%ﬁW#eﬁ%%% %ﬁg?nndl utical

pract i ce. stabilising and/or dispersing agents. Alternatively, the active ingredient may be in

powder form for constitution with a suitable vehicle, e.g. sterile pyrogen-free water,
before use. The compound, depending on the vehicle and concentration used, can be
either suspended or dissolved in the vehicle. In preparing solutions, the compound
can be dissolved for injection and filter sterilised before filling into a suitable vial or
ampoule and sealing. Advantageously, adjuvants such as a local anaesthetic,
preservatives and buffering agents are dissolved in the vehicle. To enhance the
stability, the composition can be frozen after filling into the vial and the water
removed under vacuum. Parenteral suspensions are prepared in substantially the same
manner, except that the compound is suspended in the vehicle instead of being
dissolved, and sterilisation cannot be accomplished by filtration. The compound can
be sterilised by exposure to ethylene oxide before suspension in a sterile vehicle.
Advantageously, a surfactant or wetting agent is included in the composition to
facilitate uniform distribution of the compound.

Lotions may be formulated with an aqueous or oily base and will in general

also contain one or more emulsifying agents, stabilising agents, dispersing agents,
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35 WD 2006/ 010629 PCT/ EP2005/008263 Oral liquid preparations may be in the

formof, for exanple, aqueous or oily suspension, solutions, enulsions,

syrups orweloe/aiss290or may be in the formof a dry prodect/Bpesos/008263

reconstitution with water or other suitable vehicle before use. Such liquid

preparations contain conventional addjtives ch as sus agents
Bfihg Ia

endi n
(e.g. sofpiff GBeS: tugkqningagentsers PQUrgRegHts: WPBS@M{Cépﬂn’@H?tﬁge fats),
emul si fyi Rgt tuSous(® ndn- sy &gﬁ)l;ﬁ' - j S (which
may include edible oil snge.ag.ﬁgddglmarrgbbn%ooi I, os?%gyorfeégjt}ﬂ?%%ﬁrﬁﬁggg%ﬁ’ol or
f ract i onatstebilisigeganisssobitlilsing pgentserrsuspendiag @gergs. Theginimyl alwr contain a
propyl - p- hydr oxybenzoates or sorbic acid), and, if desired, conventional
flavouri n8 86T orants, buffer salts and sweet eni ng agents as
appropriate.  RhepampbiRoftRy inOéionaskyi écSbd RimARtIBY QLaISUi t ably
formulated to give controlled release of the active conpound. For
par ent er aCoRAAHPRSSUgk PHFIPPPSiterigs anictention gpemise £gscantainingepayantionali | i sing a
conmpound j td j .acceptable salt thereof and a
sterile %I?ﬁogﬁ%l{y%ég%r%ﬂg?él)%oﬁgg%@%ﬁ}d{eﬂgfgyﬁgrﬁ(ge% be presented in unit
dosage form e. @heicompanpiwif et iaveritionmdyt dlsgfesrmuilatddisgidegota conpound of the

i nvention or pharmaceutically _acceptable salt thereof and a sterile
vehicle, 8 a%lg??uﬁlil i%géﬁtl%%@u}?ﬁ@g%w&!’? pemunistered by pmplentation éformy t ake
such for Mgy &fpis YSRERR Skl O ar i 'aﬁﬂﬁ g R ous

vehi cl es, )én may cgazfteg]imny?or rrltﬂﬁ{nlgt oryg{)iggn gtﬁguc c'ggrls éé’)é%‘%ig‘fhﬁlg’%?

st abi | i si egarapld/ the canp@erdsiofi theagesmtion nlytterfoatulatet witt duitable tpolyendriegr edi ent
may be in ggaédetg for f.oi:S %onsti tution w kh a suitable vehicle, e.g. ‘
sterile pytoyéRe Orbécem\ﬂr%f_ igfs (forygxergpls % 4R PRSI SEeRR iy on the
vehi cl e agecHABERBINE Adri 8 RpataRlly sctitle BEvARIVE E6r SMERENIeH shindiyssol ved in
the vehicle. In preparing solutions, the conpound "can be dissol ved for

i nj ecti ons@lnblespltt er sterilised before filling into a suitable vial or
anpoul e and seal ] I adj uvant s..such as a | ocal anaesthetic,
preservatives gﬂd&%ﬁ?é@r/iﬁ%ﬁ%&gﬁ?@%‘?% ouid oL einhveflﬁ%nglgﬁﬁgl e. To enhance
the st abifdrirtufated fesobalone $ortddaninicRatiodeyil b editibleheREed drlvnithe dodgé 0 t he vi al

and the water renoved under vacuum Parenteral suspensions are prepared in
substanti 5?‘!’19@ ‘E’%te@%ﬂé{el}’rﬁér@ri@f“{d%mé@mthtaﬁaﬁahlﬁW&T&é@ﬁ@lmﬁr@a@@mﬁed in
t he vehic | ' fﬁ%&hﬁé ril.i ' e
acconpl i shgléftegj;é ?I tega%%éﬁ? QW:SS& C rrpogﬁ%f f?gﬂuﬁg@ ﬂ%"%}’e‘?“?f"?@@&&@% Igérf)lgsur e to
et hyl ene bwiadk phehterad, wpspbfisdloding oplethaltrée ahdEnasel)j ddpet or réctyant ageousl y, a
surfactant ,or .wet.ti ng.ag nt is in Iu%gld in the c,gﬂpositi on tQ

1 r administration by inhal

administration of in & form suitable fo ation or insufflation
(either through the mouth or nose).

The compounds of the invention may be formulated for topical administration
in the form of ointments, creams, gels, lotions, pessaries, aerosols or drops (e.g. eye,
ear or nose drops). Ointments and creams may, for example, be formulated with an
aqueous or oily base with the addition of suitable thickening and/or gelling agents.
Ointments for administration to the eye may be manufactured in a sterile manner
using sterilised components.

The composition may contain from 0.1% to 99% by weight, preferably from
10 to 60% by weight, of the active material, depending on the method of
administration. The dose of the compound used in the treatment of the
aforementioned disorders will vary in the usual way with the seriousness of the
disorders, the weight of the sufferer, and other similar factors. However, as a general

guide suitable unit doses may be 0.05 to 1000 mg, more suitably 1.0 to 200 mg, and
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facilitate uniformdistribution of the conpound. Lotions may be fornul ated
with an aqueous or oily base and will in general also contain one or nore
emul si f yiwg 2agenoe9 stabilising agents, dispersing agenPsI/EP3@sM63263

2006/ 010629 PCT/ EP2005/ 008263 suspendi ng agents, thickening agents, or
col ouring agents, Drops_may be fornulated w th an aqueous or non-aqueous
base al so SE‘%WW? dosatymay ke gdmppsiered mase than ogcey day. Jor exemply WoseriBresgent s,
sol ubi |'i sig t i ntain a

pr eser vat itl\%sa"?’%g' ?8%%3%@2%2% ét}ﬂeen% %ﬁ?/ééﬁ?lflgﬁ%éav{/@g gllolﬁg%tﬁg ornmul ated in
rectal conposiNd orokgidal effectugp aslitabed/ expected méter nicompowmbithe e. g. )
contai ni ng_copnventional . s sitory bases such as cocoa butter or other

gl yceri degl?ve?ﬁgr%clﬁ mgegﬁ‘f) @{’?ﬁBFﬁf%ﬁd $PEEIT¥BChe fornul ated as depot
preparations. Such long acting formul ati ons may be adm ni stered by

inplantation (for exanple subcutaneously or intranuscularly) or by

i ntramuscul ar  iA] pélicaitons;Tingkidinggdrut netdimidédto pateatscandppatent sppdications, | nvent i on
may be for t e it pol yneri or drophgbi ¢ materials (for
exanpl e ag{{g&nﬂletgrrﬁsl S&%ﬁcaﬁféngﬁebﬂé%gl 6{% oera{oéldlb)yr @[eln%gs f&‘%’aﬁ@’e‘“‘i@& ns, or as
spari ngl y pabli¢atiba wibes speaificitp and @divedkatip itdicAsd @ tedasdrpeated bsol ubl e sal t.
For intranasal adm nistratiaon, the conpounds of the invention may be

f or mul at edefaEenephereng dhaugh fallipsstifarth-at i on via a suitable netered or
unitary dose device or alternatively as a powder mx with a suitable
carrier for admnistration using a suitable delivery device. Thus
conpounds Tat fdliewingalefdrjptiony atxe Ekample ailwesti-afeathe preplaratiohwf campomadsesit er al |
topi cal (i,ncl.uding ophthalmc and nasal ), depot or rectal _ administration
or in a f&miBYFHRR gglafcgr X80P §Yarsatcﬁ6‘)ﬁ°tﬁ’95qdnﬁ§ St i35 n thy fFeﬁs[gﬁfq & on

(ei ther tRuEERIOHAE sAIPHE BocbioRARLs thd BSmBe %ﬁi%}[ﬁﬁ%i&ét}& A Y&t aaY be

formul ated for topical adnmnistration 1n the formof” ointnents, creans,
gel s, | ot iavtepreppBEEL: | dhe bigirodddrideosaltir e preparedelye disselvingothenpsre dr ops) .

O ntments_and. ¢cre may.. for ex I e.f.ornmul ated w n aqueous or
oi Iy base™Wi'¢H!¢ @g@amf# ey néegl?%g?@?cﬁélgﬂ%}”ﬁé eﬂ’r‘?ﬁe/ai)ﬁcg'el ling agents.
O ntnents for admnistration to the eye nay be manufactured in a sterile

manner usjing sterjilised conponents. The conposition may contain fromO0.1 %
to 99% by Wikarg e indieasgdeinathe gxparispgntal section microwave heating was performed in

Biotage Initiator 60 or Personal Chemistry Optimiser instruments. These instruments
allowed the control of temperature up to 250°C and allowed pressures up to 20 bar
with microwave radiation up to 300W at 2.45GHz.

Conditions, hardware and software used for Mass Directed Auto-Purification

System

Hardware

Waters 2525 Binary Gradient Module
Waters 515 Makeup Pump

Waters Pump Control Module

Waters 2767 Inject Collect

Waters Column Fluidics Manager
Waters 2996 Photodiode Array Dectector
Waters ZQ Mass Spectrometer

Gilson 202 fraction collector

Gilson Aspec waste collector

Software
Waters Masslynx version 4 SP2
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10 to 60% by weight, of the active material, depending on the nethod of
adm ni stration. The dose of the conpound used in the treatnent of the

af or enentwoneas/do®oer ders will vary in the usual way w t rCrP2@80082d5Nness of
the disorders, the weight of the sufferer, and other simlar factors.
However, as a general guide suitable unit doses maybe 0.05 to 1000 nyg,
nore suitably 1.0 to 200 ng, and 37 WD 2006/ 010629 PCT/ EP2005/ 008263 such
uni t dose@l‘b&&be adm ni stered nore than once a day, for exanple two or
three ti rhs calugmg usglLiate Witersaijantisythe dinasndions of whivhribe t Orof xnk@kemor

mont hs. Nésmaksoals) egd damnmef 1e@hm (farge scakh).c Thesthbopey plede phticlesizzdspound ( of
the invesumon) is admnistered in the above nentioned dosage range. All
publications, including but not limted to patents and patent applications,
cited in tslg'h%ngsoeci fication are herein incorporated by reference as if each

i ndi vi dualy . Rl 1'v9rRJ’Wa er%fFo(ﬁ%éXm nd individually indicated to be
i hcor por a %%eﬁ%{tﬁe+€ f}ally set forth. The follow ng
descripti ?\5' E)f E e preparatl on of conpounds of the

i nvention SEQ 5&32 aéetft ed either as the free base or

hydr ochl ofYed e§’é’ls‘fs Iy as the formc acid salt directly from
mass directed autoprep HPLC. The hydrochloride salts were prepared by

di ssol vi n1ethedsyure naterial in di chl oromet hane or nethanol and acidifying
wi t h et herldate asciour wiethasls sised dapending dn ithe analytiexlyetentiemtiole of&fet i on ni cr owave
heati ng wasmpewfdofitearash TiRiyatlHgwe hri3tS-mimrte iftiore, Rhichaoaipri€dseofiasiOoe y

Opt i m ser niinsit iuadisit $olloedssy 4 IR § minme tslungl flehedd rheqEibiation step
tenperature up to 250C and al |l owed pressures up to 20 bar w th mcrowave
radi at i onTlRytnAP9WIAT.021.42@ 860, @ndi tions, hardware and software used for
Mass Diregt, (SﬁH&l Eﬂéllfsﬁg n550/§§stem Har dware Waters 2525 Binary

G adi ent unp Waters Punp Control Module Waters
2767 | nj e% o calé%é | ui di cs Manager Waters 2996 Phot odi ode

Array Dec arge mall Scale 3.6-5. 0 80- 99% B (in 6 mins)

Flow rate
All of the above methods have a flow rate of either 20mls/min (Small Scale) or
40mls/min (Large Scale)

Conditions, hardware and software for Analytical LCMS Systems
Hardware

Agilent 1100 Gradient Pump

Agilent 1100 Autosampler

Agilent 1100 DAD Dectector

Agilent 1100 Degasser

Agilent 1100 Oven

Agilent 1100 Controller

Waters ZQ Mass Spectrometer

Sedere Sedex 55, Sedere Sedex 85 or Polymer Labs PL-ELS-2100

Software
Waters MassLynx version 4.0 SP2

Column
The column used is a Waters Atlantis, the dimensions of which are 4.6mm x 50mm.
The stationary phase particle size is 3um.

Solvents

A : Aqueous solvent = Water + 0.05% Formic Acid
B : Organic solvent = Acetonitrile + 0.05% Formic Acid
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Waters ZQ Mass Spectroneter G lson 202 fraction collector G| son Aspec
waste collector Software Waters Masslynx version 4 SP2 38 WO 2006/ 010629
PCT/ EP20080Q0&2G8629 Col umm The col utms used are Wt er s ArcCarmpeas/0v4263

di mensi ons of which are 19mm x 100nm (small scale) and 30nm x 100mm (| arge
scale). The stationary phase particle size is 5m Solvents A : Agueous
sol vent = ﬁher + 0.1 %Formc Acid B: Oganic solvent = Acetonitrile +
0.1 % For id Mkeup solvent = Methanol : Water 80: 20 Needl e rinse

sol vent = [geRRss methed wesddaypSrmpingfeauntiue. net hods used depending on the
analytical retention tine of the conpound of interest. They all have a

13. 5- mi nufléme/mmini me %Bvhi ch conprises of a 10- minute gradient foll owed by a
13.5 m nuPe colum Blush and re-equilibration step. Large/Small Scal e

1.0-1.5 =03-30% B Large/ Smal|l Scale 1.5-2.2 = 15-55% B Large/ Small Scal e
2.2-2.9 =430-85% B 9fzarge/ Small Scale 2.9-3.6 = 50-99% B Large/ Small Scal e
3.6-5.0 =480-99% B goyn 6 mns) Flowrate Al of the above nethods have a
flow rateyef either320ms/mn (Small Scale) or 40m s/min (Large Scal e)
Condi ti on? hardwarg and software for Analytical LCMS Systens Hardware
Agilent 1 '(90 G adi ent Punp Agilent 1100 Autosanpler Agilent 1100 DAD
Dect ect or

Flow rate

The above method has a flow rate of 3ml/mins

Conditions used for NMR
Hardware

Bruker 400MHz Ultrashield
Bruker B-ACS60 Autosampler
Bruker Advance 400 Console
Bruker DPX250

Bruker AVANCE 500

Bruker DRX600

Software

User interface — NMR Kiosk
Controlling software — XWin NMR version 3.0

Examples

Description 1

cis-3,5-Dimethyl-1-[2-(methyloxy)-5-nitrophenyl]piperazine (D1)

Cesium carbonate (9.77 g, 30 mmol), palladium (II) acetate (448 mg, 2 mmol) and
rac-2,2'-bis(diphenylphosphino)-1,1'-binapthyl (1.87 g, 3 mmol) were stirred under an
inert atmosphere in tetrahydrofuran (40 ml) for 30 minutes. 2-Bromo-4-nitroanisole
(4.64 g, 20 mmol) and cis-2,6-dimethylpiperazine (6.85 g 60 mmol) in
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Agi | ent 1100 Degasser Agilent 1100 Oven Agilent 1100 Controller Waters ZQ
Mass Spectroneter Sedere Sedex 55, Sedere Sedex 85 or Pol yner Labs

PL- ELS- 21W0 20&afivezar e Waters MassLynx version 4.0 SP2  @qlrmreooshes26ol umm
u;sefl_ is a V\athers Atlantis, the dinmensions of which are 4.6nm x 50mm The
stationary phase particle size is 3m _Solvent A.:  Agqueous vent = Water
;90 i/\;))5;/00 g@ragaydrq&@nan (RO mipywpsnadded sing She miXfite PEHPL A relli .ro%%%rﬁm ¢ Acid

: 1 /| EP HSi has a 5
i nut e r AT OTLE oty e R g M R 8 At N o
rate The ;abaxeraced hath M hydrdchtovicraaide (3. Bdl Aqricnss exXioaed| ivtas stedyEth f or NVR

o OO e 1 Sy SO0 AL e v
of the filtrate was separated and the pH of the solution was adjusted to pH 7 with 50%
potassium hydroxide solution and the solution evaporated in vacuo to a small volume.

The residue was basified to pH 10 with 50% potassium hydroxide solution and
extracted with dichloromethane (x3). The combined organic extracts were washed

with saturated brine, dried over anhydrous sodium sulfate and concentrated in vacuo

to afford the title product (D1). MS (ES+) m/e 266 [M+H] .

Description 2

3-(cis—3,5-Dimethyl—1-piperazinyl)—4-(methyloxy)aniline (D2)

Az,
H,N N\/K
L

cis-3,5-Dimethyl-1-[2-(methyloxy)-5-nitrophenyl]piperazine (D1) (10 g, 38 mmol)
and 10% palladium on charcoal were dissolved in ethanol (200 ml) and hydrogenated
at room temperature under an atmosphere hydrogen for 16 hours. The mixture was

filtered through celite and the filtrate concentrated in vacuo to afford the title product
(D2). MS (ES+) m/e 236 [M+H]™.

Description 3

cis-3,5-Dimethyl-1-[4-(methyloxy)-3-nitrophenyl]piperazine D3)

H\NH
O:N N\)\
I
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Br oker DRX600 Software User interface - NVR Kiosk Controlling software -
Wn NWR version 3.0 Exanples Description 1

ci s- 3, 5- Bvoebiwdi1ed29[ 2- (et hyl oxy) - 5- ni t rophenyl ] pi per azipoe/BpRbos/00d2681 02N
Cesi um carbonate (9.77 g, 30 mmol ), palladium (I11) acetate (448 ng, 2 nmol)
and rac-2,2'-bis(di phenyl phosphino)-1,1"-binapthyl (1.87 g, 3 mml) were
stirred under an inert atnosphere in tetrahydrofuran (40 m) for 30

M nut es. PaBlicii- () %&tﬁféa(@h’f ‘gx‘}%g-é thnftsh) Gnd ?&'mﬁ%@\}\%n-‘él%%s,p%if%ég -

ci s- 2, 6-di net hyl pi per azi ne , 600 mMmol) 1'n 4
PCT/ EP2005imp83663.93 ¢f 6 atydl) overe hentd20 50°T nakoxaid €200amd) foh 60 mintes.e heat ed

at reflux for 24 hours fter cool.ing to roomtenperature the reaction
m xt ure W&%’S]&m %ﬂr&?}la\tﬁ @IQ‘@% Ia@e{)a‘&-gm%a- B - W SH2RMNAMChI or i ¢
acid (x3) cis]—i]@dﬁﬁlé'cﬁ%?ple%tiﬂeaﬁhs@%? é@é h@ﬁ?gﬂéﬂde@ﬁm{he%ﬁwé RedAltlat

activated charcoa tered through celi The aqueous conponent of the
filtrate weipxstpaSahews.ahle stlslspreroffiltenel thodugh oslitevasd ajshet eithtathylH 7 wi t h

50% pot assi.um hydroxi de sol ution and spl ut.i o vaporated in vacuo to a
Sl | vol Aegate ﬁg% SIS ancepe Ry iaE%i r‘fs@%ﬁ# 1 S 17CB8H, sk exdeae

hydr oxi de wag 21 ihgarodhildric @¥id @6). etheWokbisbdCX@be FRdrd #a8hddid)ethyl Aets@NMDI ned
organi c extracts were washed wth saturated brine, dried over anhydrous

sodi um sul(¥3s basifier vathc B$8P Aremonip apdcexdracted wifth slichlotomethiane dxpx Jhect (D1) .

M5 (ES+) + L pti . .

(61 o 5, ELEPRER oh M) danalBfhe Boohindied, redipsplisidn v ecsiaiomd jethedn N O
ci s- 3, 5- Diwitht hwdterd (k2); ( seifagedobyihe, 5-dfictir opdienyhydioperadivae {ubble (h@ 9, 38
mol ) and 10% pal, | adi um _on char (_:tpal wer e dissolved in ethanol (200 m) and
hydr ogen aterpentrated. The residue was purified by column chromatography (Biotage Horizon,

dichloromethane to 1:9 2M ammonia in methanol:dichloromethane) to afford the title

product (D3). MS (ES+) m/e 266 [M+H]*.

Description 4

5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)aniline (D4)

NH
HzND/N\/k
\O
A mixture of cis-3,5-dimethyl-1-[4-(methyloxy)-3-nitrophenyl]piperazine (D3) (2.65
g, 10 mmol) in ethanol (60 ml) containing palladium on charcoal (300 mg, 10% paste)
was stirred under aone atmosphere of hydrogen gas overnight. The mixture was
filtered through celite, the pad washed in ethanol and the combined ethanol solutions

evaporated. The residue was purified by column chromatography (Biotage (SiO,)

100g, dichloromethane to 1:10 2M ammonia in methanol:dichloromethane) to afford

the title product (D4). MS (ES+) m/e 236 [M+H]™.

Description 5
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at room tenperature under an atnosphere hydrogen for 16 hours. The m xture
was filtered through celite and the filtrate concentrated in vacuo to
af ford t wotanddao@@poduct (D2). M5 (ES+) m e 236 [ MtH] +pCcDaEpesisposen 3
ci s-3,5-Dinethyl -1-[4-(met hyl oxy) - 3-ni trophenyl ] pi perazine (D3) NH 02N N

O 41 WO 2006/ 010629 PCT/ EP2005/ Q 3., P | )« wacetate (941 , 4.2
mol ) and-Kaeis23,5Digethy Mﬁ%@ﬁ%%ﬂlﬁeﬂ?yﬂe&%% n&PRY I (3. 93 g, gg nmol )
were heated to 50C in d| oxane (200 m) for 30 m nutes. Cesium carbonate
(20.48 g, 63 mmol ), 4-brono-2-nitroanisole (9.75 g, 42 mol ) and

ci s-2, 6-di net hyl pi perazine (14.39 g, 126 |) were added and the m xture
heated at reflux for 18 hours. The solidglwere filtered through celite and
washed with ethyl acetate. The residue s "REncentrated and dissolved in
ethyl acetate and extracted w th 2N hydrochloric acid (x5). The conbi ned
extracts were washed in et hyPhhee sified with 0.880 anmoni a
and extracted with dichloronetha The conbi ned organic extracts
wer e concentrated, redissol 0_d A acetate and washed w th water
(x3), saturated bri ne, dried ofer anhydrous sodium sul fate and
concentrated. The residue was purified by colum chromat ography (Bi otage
Hori zon, dichloronethane to 1:9 2M ammoni a i n et hanol : di chl or onet hane) to
afford the title product (D3). M5 (ES+) me 266 [ MtH| +. Description 4

5-(cis-3, Dlrreth--ieainl-- NN OA
mixture dh DEREIEO ’Q'ﬁ@f’ﬁ?é'nfzml% %ﬂiett%'o g@ﬁﬁ? k@p p| pera ne (D3)
(2.65 g, an}0:;B0.dintethyBlipéhshe gﬁQ #11 10.5 @irhéll) fth NGmBthlyl- a@mmlmmomelmoal (300
my, 10% paste) was stirred un aone atnosphere of hydrogen gas

over ni ghtml)T¥rs heated et E60RGSN afmicrastayd reaska deir Cain- (1he Tededop FUXHERNBY i n
th | d, th d.eth
SRR e e e S

anhydrous magnesium sulfate and concentrated in vacuo. The resulting 1:1 mixture

of the title compound (D5) MS (ES+) m/e [M+H]" 278 and 1-[4-chloro-2-(cis-3,5-
dimethyl-1-piperazinyl)phenyl]ethanone MS (ES+) m/e [M+H]T 267/269 was used

crude in the next reaction.

Description 6
1-[2-Amino-4-(cis-3,5-dimethyl-1-piperazinyl)phenyl]ethanone (D6)

NH

A mixture of the crude product from Description 5 in ethyl acetate (150 ml)
containing palladium on charcoal (300 mg, 10% paste) was stirred under an
atmosphere of hydrogen gas for 2 hours. The mixture was filtered through celite and
the filtrate concentrated in vacuo. The residue was purified by column

chromatography (dichloromethane to 1:20 2M ammonia in
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100g, dichloronethane to 1:10 2M amoni a i n net hanol : di chl or onet hane) to
afford the title product (D4). M5 (ES+) me 236 [ MtH] +. Description 5 42
WO 2006/ OW 0626/ (RWRH EP2005/ 008263 PCT/EP2005/008263
1-[4-(cis-3,5-Dnethyl -1 -pi per azi nyI) 2-ni trophenyl ] et hanone (D5) NH 02N N

A m xture of. 1- Ioro nitro ef hangne 9322287) (700 ng, 3.5
nimol) afifignot glcg OH?IHEQIW) %?9{; tﬁ t{t% proguct 1&3\% iy (ESR) m/e 248

1- net hyl - ﬁmjﬁlnol i di none (12 rﬂ) was heated at 160C in a m crowave reactor
for 40 m e reaction mxture was cooled, diluted with ethyl acetate
and washed with water (x3), brine, dried over anhydrous magnesium sul fate
and concentrated in vacuo. The resulting 1:1 mxture of the title conpound
(D5) N5 (Psssripign FavuH + 278 and 1-[4-chl oro-2- (ci s- 3, 5-

di et hyl - | I\/S (ES+) me [MH + 267/ 269 was used
crude in ?thﬁﬁﬂlggg%mﬁﬁ&scn pt

1-[2- Am no-4-(cis-3,5-dinethyl-1-pi pera2| nyI ) phenyl ] et hanone (D6) NH N~
;)a 0 A mxture of the crude product from Description 5 in ethyl acetate
(150 m) containing palladi um opzcharcoal (300 ng, 10% paste) was stirred
under an atnosphere of hydroge ga$ for 2 hours. The m xture was filtered
through celite and the filt ni-Fa {0 vacuo. The residue was
purified by colum chromat oé{r aph (cwﬁ\\hl or ane to 1:20 2M ammoni a in
43 WD 2006/ 010629 PCT/ EP2005/ 008263 ©Omebhan di/chl oronmet hane) to afford
the title product (D6). M5 (ESt+) me 248 [Mr +. Description 7 Phenyl

6- br ormo- Zhﬂﬂtgfﬂhgﬁe‘éﬂﬂﬁ) Aab8ad &7(9 Min rTI-HT % ?5 ml, 45 mmol) was added to a stirred

solution of n-butyl lithium (1.6 M in hexanes, 5.56 ml, 8.9 mmol) at 0°C under argon.

After 10 minutes at 0°C the mixture was cooled to -10°C. A solution of 2,6-

dibromopyridine (3.0 g, 12.7 mmol) in toluene (35 ml) was added over 10 minutes
and the mixture was stirred at -10° for 2 hours. After cooling to -40°C, sulfur dioxide
gas was bubbled into the mixture for 5 minutes and the reaction was stirred at -40°C
for 30 minutes. Sulfuryl chloride (1.1 ml, 13.6 mmol) was added and the mixture was
allowed to warm to room temperature. The resulting mixture was added over 5
minutes to a stirred mixture of phenol (1.25 g, 13.3 mmol) and triethylamine (7.0 ml,
50.6 mmol) in acetonitrile (30 ml) at 0°C. The mixture was stirred at 0°C for 30
minutes and then at room temperature for 2 hours. The mixture was concentrated in
vacuo and the residue partitioned between ethyl acetate and dilute sodium bicarbonate
solution. The organic phase was washed with water, brine, dried over anhydrous

magnesium sulfate and concentrated in vacuo to afford the title product (D7). MS

(ES+) m/e 314/316 [M-+HT.

Description 8
Phenyl 6-(3-thienyl)-2-pyridinesulfonate (D8)

S g
4 / A\
S R
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n- Butyl magnesiumchloride (2.0 Min THF, 2.25 ml, 45 nmmol) was added to a
stirred solution of n-butyl lithium (1.6 Min hexanes, 5.56 nl, 8.9 muol)
at 0C undwo 2806gam629 After 10 m nutes at OC the m xture was/Ero@s@0s26® - 10C.
A solution of 2,6- di brormpyridi ne (3 0 g, 12.7 mol) in toI uene (35 m)

was added over 10 m nutes _and xture was stirred at 0 for 2 hours.

After cooly daixfuse. ofpphenyi) ?'@FOI@I‘P 87&1}’61@1113@‘&@0% BEbKl Od & k2 mm@l)m kture for

5 m nutes re i Ski / furyl
chlori de Q%Iwmﬁgéhn%?% 8 g‘é‘gog)’a d ?lﬁg(d%ﬁ }GIER 5@31&% f%fr?ceﬁg to warm
to roomt dmhmrapalladmnil' ﬂé) ccmaplllex iwith dichlommethme @0degd) ovssdidm catbonbies t 0 a
stirred m ..ol ) _a triethylamn

50. 6 mml)( i%t ’(1%3}%2 mo?ﬁégrﬁlnlgtvtﬁseh% a§t1|3p§%dnét 0C for
30 minut %ﬁcﬁ%vé fﬂ@dato@tfof @qm@%gp?h@&%ﬁoﬁ i Bird R4 HilutHCyy fth Xty aniRS
concentrated in vacuo and the residue partitioned between et y acetate
and di | ut exgatieduwithietla poetatee The otganicophasd was G\raghfrﬁ withhveater, heise,witsded Wit h
wat er, bri ne, ried over an gfgts gne3| ul fate a conﬁentrat ed in
vacua to QTP AN GhBHR ol ORRntied fn' ficloS e SRR

Descri pt i @ariBedbgRylunfir &}ﬁroﬁlatogfbgh?'(fﬂl)% i1e§ aaw&cfecuﬂ@h@cah%)to affbrd Y SO S
OO0 44 2006/010629 PCT/ E 008263 A m xture of phényl

6- br onmo- 2 ity pratiuoe@E8)f MS(ESH)BTE 308 [PHE]17. 2 mol ), 3- thienyl boronic acid
(532 ng, 8 mmol ), [1,1 -bis(di phenyl phosphi no)ferrocene]- dichloropalladi um
(I'1) conplex with dichloronmethane (80 ng) in sodium carbonate (2M

sol ution, Rs&idtice 1- met hyl -2-pyrrolidinone (8 m) was heated at 130C in a
m crowave reactor for 5 mnutes. The reaction mxture was diluted with

wat er and 6-@xEFhianylpd-pyiridinesulfphicarid saddumBalt (P9yani ¢ phase was washed with
water, brine, dried over anhydrous magnesi um sul fate and concentrated in
vacuo. The residue was purified by colum chronmatography (1:40 to 1:5

et hyl acetate: hexanes) to afford the (tle product (D8). M5 (ES+) me 318
[ MtH] +. Description 9 6-(3-Thienyl)-[Z-pyfji di nesul fonic acid sodi um sal t

(D9) ~ONa

A mixture of phenyl 6-(3-thienyl)-2-pyridinesulfonate (D8) (634 mg, 2 mmol) and
aqueous sodium hydroxide solution (1M, 12 ml) in ethanol (20 ml) was stirred at
60°C for 18 hours. After cooling to room temperature the solution was concentrated
in vacuo. The resulting residue was diluted with water, the pH was adjusted to pH 4-5
with 1M hydrochloric acid and the solution was washed with diethyl ether. The
aqueous phase was concentrated in vacuo and the residue purified by reverse phase

C18 silica chromatography (water to 1:10 methanol:water) to afford the title product
(D9). MS (ES-) m/e 240 [M-Na]-.

Description 10
6-(3-Thienyl)-2-pyridinesulfonyl chloride (D10)
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I O S A mxture of phenyl 6-(3-thienyl)-2-pyridinesulfonate (D8) (634
ng, 2 nmmol) and aqueous sodi um hydroxide solution (1M 12 m) in ethanol
(20 M) vwe2sds/moe2d at 60C for 18 hours. After cool i ngpPCo/EPo@siobsEPEr at ur e
he sol uti on was concentrated in vacuo. The resulting residue was diluted
with water, the pH was adjusted to pH 4-5 wth 1M hydrochloric acid and
the solution was washed with diethyl ether. The aqueous phase vvas

concent r anedniixtury agfu6- (aﬁﬂlehﬁ?-zfﬁﬁidﬁlé@ull?diﬁé fdcefl sBYfiuhf Vs%fts g?ﬁh ¢ N,
silica chromato raphy (vvater to 10 net hanol : wat er) thetltle
product fimesthyl 9 (hdeop 4o mmhphlon@@i%rmbtwthed at 70°C for 2

2006/ 010608 "B ELSBDIEOD Ao Pp ¥ € SO as Soncefitaed irhiduo i

6- (3- t hi ethgl r)asﬂuqoyo-ledapm&eldl fmmu uohme @x290(1fh¢l messcnietwéMm@féq WitiNdiethyl

d| nmet hyl f h% g@ 93)]’1 ng nyI chloride (2 m) was heated at 70C for
hours. © LY }eﬁglet 04"66 frperature the solution was concentrated

|n vacuo and the residue co- evaporat ed with toluene (x2). The residue was

triturated with diethyl ether to afford the title product (D10).

Descrl ptanscItheﬂyl 5-( 6- rret hyl - 2- pyri di nyl ) - 2-t hi ophenesul f onate (D11)
' m Xt henyl

5 (tri matﬁ%%yﬁlgn@ s'i“yﬁ%l’cym é‘gggﬁﬂpﬁﬁﬁ%ﬂ‘g"(‘iﬁeﬂ)&l) 3.2 mol) (WO

9827069), 2-brono-6-nethyl pyridine (550 ng, 3.2 mmol ) and

di chl orobi s(tri phenyl phosphi ne) pal I adi um (I'1) (100 ng) in

1- met hyl - 2- pyrrolidi none ) was hgat Sd at_90C under argon for 4

hours. After cooling to rofm \ N\

A mixture of phenyl 5-(trimethylstannanyl)-2-thiophenesulfonate (1.3 g, 3.2 mmol)
(WO 9827069), 2-bromo-6-methylpyridine (550 mg, 3.2 mmol) and
dichlorobis(triphenylphosphine)palladium (IT) (100 mg) in 1-methyl-2-pyrrolidinone
(10 ml) was heated at 90°C under argon for 4 hours. After cooling to room
temperature the mixture was diluted with water and extracted with ethyl acetate. The
organic phase was washed with water, brine, dried over anhydrous magnesium sulfate

and concentrated in vacuo. The residue was purified by chromatography (1:10 ethyl
acetate:pentane) to afford the title product (D11). MS (ES+) m/e 332 [M+H]™.

Description 12
5-(6-Methyl-2-pyridinyl)-2-thiophenesulfonyl chloride D12)

7 \ S O\\S//O
=\ /e
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tenperature the mxture was diluted with water and extracted with ethyl
acetate. The organic phase was washed with water, brine, dried over
anhydr ousworagewmaoam sul fate and concentrated in vacuo. pClmaEpe@siooszes was
purified by chromatography (1:10 ethyl acetate:pentane) to afford the
title product (D11). MS]SES+) me 332 [MtH] +. Description 12

5- ( 6- Met hﬂhﬁzh}(%9r9redW|§ )t Wiap prreprsedi| Fanyphay] o Gemethpl-2ypyrigioybe-s\ ¢

46 WO 2006y: 3 i . epar ed
from pheny lgéﬁ%a‘%g’%?ﬁ&%ﬁg% ﬁg’l o g&ﬁ{%‘?l %%E%ﬁ%@%%ﬁé@é@%d lF}SOI ng the
pr ocedur egpdaswy)i DRAESH) Degoré Mg 9 and 10 (D9-D10). Ms (ES+) 274/276

[ MFH] +. Description 13 "5-(cis-3,5-Di nethyl-I-piperazinyl)-2-fluoroaniline
(D13) NH HZN N F Step 1: N (5-Bronp-2-fluorophenyl)acetam de

5- Br ono- 2-I$~ﬁ| uorﬁan;%i ne (14.79 g, 78 mmol) was heated at reflux in acetic
acid (50 MBAY dtetic anhydride (50 mi) for 8 hours. The sol ution was
concent r atse@is-3)5ifilethyl- RpiperizmdyINg-Morfadilih ¢ @ME3) The resi due was
partitioned between ethyl acetate and saturated agueous sodi um bi carbonate
solution. The organi c phase was washed wt wat er (x3), brine, dried over
anhydr ous magnesi um sul fate and concentrated in vacua. The residue was
purified by chromatography on silica gel¢(gra ent of hexane to ethyl
acetate) to afford the titleé%&npound. (E§+) me 232/ 234 [M+H +. Step 2:
N-[5-(cis-3,5-Dinethyl-1-pip } < enyl ] acet am de The product
of Step 1 (5.12 g, 18.7 mmol), -di met hyl piperazine (3.20 g, 28.1
nol ), sodiumtert-butoxide (5. 398g..86.1 nmol ),

tri s(di benzyl i deneacet one) di pafi adi tn{0) (343 ng, 0.37 mmol) and 2-

di cycl ohexyl pho i10-2' 5 N di net.hyl am no) bi phenyl (444 ng, 1.12 mol)
wer e heai%apgtﬁggﬁrﬂw(}%&\l‘?éoﬁﬁﬂyba%/er‘ia'f,ldl%- di oxane (50 m ). The sol ution
was filterseBroity-2d@ibroaniline (14.79 g, 78 mmol) was heated at reflux in acetic acid (50

ml) and acetic anhydride (50 ml) for 8 hours. The solution was concentrated in vacuo,

azeotroping with toluene. The residue was partitioned between ethyl acetate and
saturated aqueous sodium bicarbonate solution. The organic phase was washed with
water (x3), brine, dried over anhydrous magnesium sulfate and concentrated in vacuo.

The residue was purified by chromatography on silica gel (gradient of hexane to ethyl
acetate) to afford the title compound. MS (ES+) m/e 232/234 [M+H]*.

Step 2: N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-fluorophenyl]acetamide

The product of Step 1 (5.12 g, 18.7 mmol), cis-2,6-dimethyl piperazine (3.20 g, 28.1
mmol), sodium tert-butoxide (5.39 g, 56.1 mmol),
tris(dibenzylideneacetone)dipalladium(0) (343 mg, 0.37 mmol) and 2-
dicyclohexylphosphino-2’-(N, N-dimethylamino)biphenyl (444 mg, 1.12 mmol) were
heated at reflux for 16 hours in 1,4-dioxane (50 ml). The solution was filtered through
celite washing through with ethyl acetate. The filtrate was concentrated in vacuo, and
the residue partitioned between ethyl acetate and saturated aqueous sodium
bicarbonate solution. The organic phase was washed with water, 50% saturated brine
solution, brine, dried over anhydrous sodium sulfate and concentrated in vacuo. The
residue was purified by chromatography on silica gel (ethyl acetate, then a gradient of

dichloromethane to 10% 2M methanolic ammonia in dichloromethane) to afford the

title compound. MS (ES+) m/e 266 [M+H]*.
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celite washing through with ethyl acetate. The filtrate was concentrated in
vacuo, and the residue partitioned between ethyl acetate and saturated
aqueous swoioewoibé2ear bonat e sol uti on. The organi ¢ phasepeagpre@siesto t h

wat er, 50% saturated brine solution, brine, dried over anhydrous sodi um
sul fate and concentrated in vacuo. The residue was purified by

chromat ography on silica gel (ethyl acetate, then a gradi ent of

A S g e L T T

PCT/ EP2003he pexBet oSStep 239.27 g, 35 mmol) was heated at reflux in SN hydrochloric acid

5- 3, 2-f | D1 t of
Srep 2 (008D BT B S hasFhE Sierd s wasBie B PR 6o BRIELE o ( 100
m) for 3pHAOrwith GIBB0SRHEMR '&n&@itrﬁ@é&"@v‘i’th%l&ﬁloﬂﬁﬂ%an@c(ﬁﬁ)atﬁe(c%@bm&as' fied

to pHIOW|th 0. 880 ammoni a and extracted w th dichl oronethane (x3). The
conbi ned €¥¥aqtycverenavashegashidd brineh @ddne)VeldranéMdr@uersoemmdSld@ée sandi um

sulfate a rated uri

chr omat ogeonssftaRE Iy feds. e ¥AGE dl Bul Sl SY B BE b S ed

met hanol i ngmmfallcmo@h@ﬂiaﬁe m@%azm)rnettl(ianoﬁé bntnidie dwﬁlb@nmme)md (D13).
M5 (ESt) nmfe 224 [ M+H] +. Description 14

4- Br ono- | afferdithb tilly po@poirtd @ISH A48 €ES Biidfe ANMBH]11- ~O

4- Br ono- 2- ni trophenol (5.0 g, 23 mml) and potassi um carbonate (9.52 g, 69
mmol) were suspended in 2-butanone (100 m). Ethyl iodide (2.2 m, 28
ol ) was DRgéepkiol1HpW se at room tenperature and stirred for 30 m nutes.
The suspension was heated at reflux for 18 hours, cooled and filtered, and
t he resi ddBromnmddethiyloxyx@enitnobenzene (D14) trate was concentrated in vacuo to
a crude solid that was used wthoﬁ?Nfurther urification (D14). 1H NWR
(CDC13) 8 7.42 (1H, d, J 2.5 Hz) , J 9.0, 2.5 Hz), 6.96 (1H,

d, J 9.0 Hz), 4.17 (2H, q, J 7.0 Hz), (3H, t, J 7.0 Hz). Description
15 4-Brono-I|-[(1-nethyl et hyl ) oxy=2- gbenzene (D15) 02N Br O The
title conpound (D15) was prepared uSing a simlar nmethod to that described
In 4-Bromo-2-nitrophenol (5.0 g, 23 mmol) and potassium carbonate (9.52 g, 69 mmol)

were suspended in 2-butanone (100 ml). Ethyl iodide (2.2 ml, 28 mmol) was added
dropwise at room temperature and stirred for 30 minutes. The suspension was heated
at reflux for 18 hours, cooled and filtered, and the residue washed with acetone. The
filtrate was concentrated in vacuo to a crude solid that was used without further
purification (D14). 1H-NMR (CDCl3) § 7.42 (1H, d, J 2.5 Hz), 7.60 (1H, dd, J 9.0, 2.5
Hz), 6.96 (1H, d, J 9.0 Hz), 4.17 (2H, q, J 7.0 Hz), 1.47 3H, t, ] 7.0 Hz).

Description 15
4-Bromo-1-[(1-methylethyl)oxy]-2-nitrobenzene (D15)

OZND/Br

/LO

The title compound (D15) was prepared using a similar method to that described in
Description 14 substituting ethyl iodide with isopropyl iodide. 1H-NMR (CDCl;) &

7.90 (1H, d, J 2.5 Hz), 7.58 (1H, dd, J 9.0 Hz), 6.97 (1H, d, J 9.0 Hz), 4.64 (1H, m),
1.39 (6H, d, T 6.0 Hz).

Description 16
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Description 14 substituting ethyl iodide wth isopropyl iodide. 1H NWR
(CDC13) 6 7.90(1H,d,J2.5Hz), 7.58(1H, dd, J9. OHz), 6. 97( 1H,

d, J9. OHz)w@.26¢k(dlbé2e) , 1.39 (6H, d, J 6.0 Hz). Descri pt iPpom/EPG004B0326S

2006/ 010629 PCT/ EP2005/ 008263 4- Brono-| -[ (et hyl oxy) net hyl ] - 2- ni t r obenzene
(D) azNBr Ol [/ -Bropo- | - ( by ogonet hyl ) - 2- ni t robenzene (Heterocycles
1994, 39, 4WT§T[Q“E?WE§Y%;]'%B§“&%§§%¥%Q§G?n met hanol (75 m) at OC.
30% Sodi um et hoxi de in nethanol grRlutiQn (.7 n, 56 mmol) was added
dropwi se and the solution stirred at oom enperature for 4 hours. The

m xture was concentrated to a s | valunmgjand partitioned between et hyl
acetate and saturated aqueous se0ll e drogen carbonate solution. The

organi c |ayer was separated and then washed wi th saturated agueous sodi um
bi car bonateBrovlout-(mmomsethsi)-2uityobenzana (Hegrrpargles vt 4adlly d6 DU &di2dm

sulfate and .concentrated..n v . ~ENh i Lifi 1

chr omat ongB OH fsls??lgg djélme?%%@agg &(y g?h@ﬁ?aéc@g/?a%)og)l%o&g@%%la The title
conmpound {idthol Mut{deSEN. TG SHEhidHGVas dddel droplescaridptht eolutidn stirred at

1- Brono- 2, 4- bi s(nmet hyl oxy) - 5-ni t robenzene (D17) 2N Br OO

1, 3- Di met kesuy tepparaties s Acheurs. oLy ixture wasgonpcsirated, tordposmalhvelsmednd ot oc,

was treated. w i 1 "llri%a!r b afin@feof or m
(50 m). %’%‘gltw%%$3%§h%giﬂggﬁétfgﬁav%{ﬁﬁaté\%?%ggg ts%(ﬁﬁrgo tae%%;br at urgfé3 for 4
hour s, \r/]vaghladom The dig’amicskaylfr?vv?s bépasatidd au(btlﬁa?lwztshgdl _vsdﬁdsdjrmiated_ra:r?luemusd (r]I i ed
over anhydrous magpesium sul fate concentrated in vacuo,. The. crude

pr oduct mé%(%u@e‘ac PIP‘RS’EItSOIPJHP%h‘@?terpG‘B?’ft?YE’& ﬁ'a%[ OYPepfLydigEs peiym ﬁ’r‘:lté{eZGZI 264

[ MtH] +. Degg kbﬁehﬁ?te%gn vacuo. The residue was purified by chromatography on silica gel
yl'-T-pi perazinyl)-4-1l uoro-2-( net h{/llox aniline (D18) 49

5-(cis-3,5-Di net
WO 2006/ 01628e RCAIthPP2E0H¢)0032H8d the title compound (D16). +) m/e 246/248

[M+H]T.

Description 17
1-Bromo-2,4-bis(methyloxy)-5-nitrobenzene (D17)

T
1,3-Dimethoxy-4-nitrobenzene (5.0 g, 27 mmol) in chloroform (50 ml) at 0°C, was
treated with a solution of bromine (1.68 ml, 33 mmol) in chloroform (50 mi). The
solution was stirred with warming to room temperature for 4 hours, washed with 10%

sodium thiosulfate solution and brine then dried over anhydrous magnesium sulfate

and concentrated in vacuo. The crude product was used without further purification

(D17). MS (ES+) m/e 262/264 [M+H]*.

Description 18
5-(cis-3,5-Dimethyl-1-piperazinyl)-4-fluoro-2-(methyloxy)aniline (D18)
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NH H2ZN N11'~ | OF Step 1: N [4-Fluoro-2-(nethyl oxy)phenyl]acetam de A
sol ution of 4-fluoro-2-(nethyloxy)aniline (Heterocycles 1992, 34,

2301- 231 wo(bosd10629 40 nmol ) and triethylam ne (6.9 m , Pe@/EPoms)08263

di chl oronet hane (200 mM) at OC was treated with acetyl chloride (2.85 nm,
40 mmol ). After stirring at room tenperature for 1 hour the solution was
washed with 2N hydrochloric acid. The org4nic phase was separated, washed
with water and brine then dried over anhy us magnesi um sul fate and
concentrated in vacuo. The residue was pgrifiNel by chronatography on
silica gel (1:5 to 1:2 ethyl "T etate in dichlloromethane) to afford the
title compound. MS (ES+) mle 182 h"‘ ;

N- [ 5- Br onp- 4- f | uor o- 2- (et hyl oxy) p
was added dropw se to a sol ut\i\% W roduct of Step 1 (5.69 g, 31
mmol) in acetic acid (100 nml). “After 18 hours at roomtenperature

addi ti ona rQm solution stirred for a
further 3hheg)ulﬁQ-Tﬁﬁ%rgibﬂl%-?tgﬁﬁ)ﬁgﬁ%gy |t|t%lﬁ§1§ bet ween water and et hyl

acet at e apdsolition afyeflsorsepénethgldxy)aiiiiae ¢Hgamaclph 4922, Bds23He23 MA£hed wit h
aqueous sodi um thiosul fate sol utjon, ter. .a brin dr veroanhydr ous
magnesi ungs ma%c{i) %Rﬁlcfnéglﬁ{fagﬁf‘? géé&ﬂr ﬁdﬁmq}bmt (gglblf”{?éne%?ar?g (?6(?11@ %é)rrgound. VB
(ES+) nme [ t@Prife (2.85 ml, 40 1). After stirring at

N[ 5- ( ci syé??-r%‘@ér?et‘ﬁyw -aFf’tpy)}Spcg‘B)az fm(u 5 b ioromsY: (rethyl oxv) phenyl]
acet ani detefieratiutel for cotpuu it selstion eyparweashed orith AN bydaehleriofacid; é'%lez usi ng
S o6 | QR Phasd, ot Oardlee ShabREf it Wil find bithe B dRP arbifard(® (55*)
5-[ci s- 3, fdh8®BMY bulkat®i R ¥dhéunthted- A Uato. 2 Thoetdsiduoxwaanplrified OP18) A
m xture of product fromStep 3 (883 ng, 3 mol ), in et hanolaé]g40 n%fér

cont ai ni nghropwiessanhyaeresiliny gelddrt by 12 dlylpoptaienimdighleromethang) f atfed) ux for
15 hours. After coolin the m x purified using an SCX ion
exchange &biitlg w@%%-rﬁ&@gﬁmle E@@@“@ﬁ%, 010629 PCT/ EP2005/ 008263
elute) eluting with nmethanol and then 2M ammoni a i n net hanol. The

appropriate basic fractions were reduced in vacuo to afford the title
conpound (SEepl3;) N-[MBroff+}-fluoro-2-(methyloxy)phenyl]acetamide

Bromine (1.8 ml, 34 mmol) was added dropwise to a solution of the product of Step 1

%

Ijacetam'de Bromine (1.8 n, 34 nmol)

(5.69 g, 31 mmol) in acetic acid (100 ml). After 18 hours at room temperature
additional bromine (0.3 ml) was added and the solution stirred for a further 3 hours.
The solution was partitioned between water and ethyl acetate and the layers separated.
The organic phase was then washed with aqueous sodium thiosulfate solution, water

and brine, dried over anhydrous magnesium sulfate and concentrated in vacuo to give

the title compound. MS (ES+) m/e 262/264 [M+H]™.

Step 3: N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-4-fluoro-2-
(methyloxy)phenyljacetamide

The title compound was prepared from the product of Step 2 using a similar method

to that described in Step 2 of Description 13. MS (ES+) m/e 296 [M-+H] ™.

Step 4: 5-[cis-3,5-Dimethyl-1-piperazinyl]-4-fluoro-2-(methyloxy)aniline (D18)
A mixture of product from Step 3 (883 mg, 3 mmol) in ethanol (40 ml) containing
concentrated hydrochloric acid (2 ml) was heated at reflux for 15 hours. After

cooling, the mixture was purified using an SCX ion exchange cartridge (Varian bond-
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me 254 [ M+H] +. Descri ption 19

5-(cis-3,5-Di nethyl-1-piperazinyl)-2-fluoro-4-(nethyloxy)aniline (D19) NH
H2N aQ F wbeodd/dibe@oconpound (D19) was prepared using a ecmePasosmes2bod t o

t hat described in Description 18 (1318) substituting

4-fl uoro- 2; t.hyl oxy)ani i ne w 2-fluoro-4- (methyl oxy)aniline,

hydr ochl OF}%?TGI 8 ﬁ‘)mﬁfh@nglsﬁmf Ifl?F’P!]iM PRULMAH Yfthgpol. The appropriate

2- A no- 4-phgit FradtiSsORBreiduced Pk PELAZAL WP BRZAATY donddtind 0B93). M&*&E@H ~ N N
Step 1: 4-(cis-3,5-D nethyl-I-piperazinyl)-2-nitrobenzonitrile m’xt ure of
4- chl or o- 2n/a64 fie®HdNni tril e (Tetrahedron 1994, 50, 5515-5126) (650 ny,
3.56 mmol ), sodi um net hoxide (270 ng, 5.00 mmol) and acetato-(2'-di-tert-
but yl phosphi no- 1, 1'-bi phenyl -2-yl)palladium (11) (115 ng, 0.25 nmol) was
treated ‘Wdlyibtib£idy! amne (0.25 nl, 1.79 nmol) followed by

ci s-2, 6-di net hyl pi perazine (488 ng, 4.27 mmol) and the m xture heated to
85C under Se(pisthENinwthylsippiperazinv)-2-3hioroidA@ethyloXyanilinet(@19) was t hen kept
at this tenperature for 16 hours. The mixture was then filtered through
ki esel guhr, washing with toluene (50 nl) afd the filtrate reduced in
vacuo. The residue was then purified usin n SCX i on exchange cartridge
(Varian 51 WD 2006/ 010629 PCT/ EP2005/ 008263 NHbond-el ute) eluting with

met hanol foll owed by 2M ammg_iﬁ in net thford a dark residue which
was purified by mass directed?Zatthepreg t fford the title conpound
261 [M+H] +. Step 2:

as the formc acid salt. M5 (ES+)
J ?)benzonitrile (D20) A solution of

2- Am no-4-(ci s-3,5-di nethyl -1 - o 32
the product of Step 1 (196 ng, 0.71 moly) in ethanol (14 m) and nethanol

(3-4 M) was treated with palladiumon charcoal (37 ng, 10% paste) and
stirred urnger, an at rmsgzl%re of hydr ogen, for 16 hours. The m xture was then
filtered 1RAfEGHIMPOPNY ED19)wns pigpaicd msiigt it en methadetor thetndeseibrsk @t ed i n

vacuo. Puﬁegé.rgﬁizo%g% UD18) Nvdiftatifl - MorBBEndthy 166N BHAY ORE 2PafloG.02ve the

title conpoun ‘
(methyloxy)aniline hydrochloride. MS (ES+) m/e 254 [M+H]™.

Description 20
2-Amino-4-(cis-3,5-dimethyl-1-piperazinyl)benzonitrile (D20)

NH
H,N N

N//

Step 1: 4-(cis-3,5-Dimethyl-1-piperazinyl)-2-nitrobenzonitrile

A mixture of 4-chloro-2-nitrobenzonitrile (Tetrahedron 1994, 50, 5515-5126) (650
mg, 3.56 mmol), sodium methoxide (270 mg, 5.00 mmol) and acetato-(2’-di-tert-
butylphosphino-1,1’-biphenyl-2-yl)palladium (1) (115 mg, 0.25 mmol) was treated
with triethylamine (0.25 ml, 1.79 mmol) followed by cis-2,6-dimethylpiperazine (488
mg, 4.27 mmol) and the mixture heated to 85°C under an inert atmosphere over 30
minutes. The mixture was then kept at this temperature for 16 hours. The mixture was
then filtered through kieselguhr, washing with toluene (50 ml) and the filtrate reduced

in vacuo. The residue was then purified using an SCX ion exchange cartridge (Varian
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formc acid salt. M5 (ES+) mle 231 [ M+tH] +. Descriptions 21-29 Descriptions
21-29 (D21-D29) were prepared using a simlar nethod to that descri bgd for
Descri pt iwo 2806(d@8q29f ol | owed by Description 2 (D2) subst pCutEro@s4es26oN0- 2-

ni troani sole for the appropriate aryl halide indi cated in the table: M
Description Aryl Halide

b= Br o Deniciupesbagwabanepl folad b SMABRARRY S BELG B ) o
&~ Bromo- | g hetdly ‘?/91?1? wazgy%ﬁé&%p%%é?ﬁaea ot PAPLD! brRRI RN DL4)

5-(cis-3, pi perazin omo- I -[(1-

met hyl et | n t b
5- (CI s- 3, 5@%’1&%& fl@ fblg[?f)g?é%%%%jg@s%ﬂg%ﬁow+ﬂ]256 r?(re}gtzﬁgfoi?)lﬁzet hyl ]

gnl [ ne3( D24) [ (et hyl oxy) met _hyI ]-2 nitrobenzene (D16)
bi g((:lrr;t hyg%R%”zrﬁ‘%}nr?é“ E%E'g éﬂ@%h&%ﬁ?ﬁ)&%ﬁwz lél}\z ne ( D17)
f( E) ﬁ Ie fmy|3 ét%@g@{d} thg r?%w Q)?ISWI% 1-@486 znglr@mmﬂan)tmmtmomm ml) and
iline
:2))0?6/ Olg%ﬁhMI(EF’me}SW@@%@@d wigh K’f‘&%dg’(% ng’ i%él?)loé%] Igganf(?% PaStV\Pand
Ci s et 4 -1, Im@%&mre%xﬂm 868ed
(et hyl oxy) %ﬁ?“ﬂnﬁg ?‘b@tﬁ‘?"sﬁﬁ{r B Bytind f‘%\é 9719082) °
? Dgrgn) mrJ“ tZtrIﬁdéi oficalife; dfﬁﬁi]l hyy Wvith-ettnBt mrduhétheﬁ$izapq3a1pé iraydaugl ;’mﬁm@nnpf ile
th(e): rgsqgl(ljen{);r rrrllasse dgreclzjtlecli %Eltlogre%eﬁPéecéa% %ﬁe tl% com%g&‘r?d E?id% t%‘ig 71,

formic acid salt. MS (ES+) m/e 231 [M+H]™.

Descriptions 21-29
Descriptions 21-29 (D21-D29) were prepared using a similar method to that described
for Description 3 (D3) followed by Description 2 (D2) substituting 4-bromo-2-

nitroanisole for the appropriate aryl halide indicated in the table:

MS
Description Aryl Halide
[M+H]*
3-(cis-3,5-Dimethyl-1-piperazinyl)aniline | 1-Bromo-3 -nitrobenzene 206
(D21)
5-(cis-3,5-Dimethyl-1-piperazinyl)-2- 4-Bromo-1-(ethyloxy)-2- 250
(ethyloxy)aniline (D22) nitrobenzene (D14)
5-(cis-3,5-Dimethyl-1-piperazinyD)-2-[(1- | 4-Bromo-1-[(1- 264
methylethyl)oxy]aniline (D23) methylethyl)oxy]-2-
nitrobenzene (D15)
5-(cis-3,5-Dimethyl-1-piperazinyl)-2- 4-Bromo-1- 250
[(methyloxy)methyl]aniline (D24) [(methyloxy)methyl]-2-
| nitrobenzene (D16)
5-(cis-3,5-Dimethyl-1-piperazinyl)-2,4- 1-Bromo-2,4- 266
bis(methyloxy)aniline (D25) bis(methyloxy)-5-
nitrobenzene (D17)
3-(cis-3,5-Dimethyl-1-piperazinyl)-4- 2-Bromo-4-nitro-1- 312
[(phenylmethyl)oxy]aniline (D26) [(phenylmethyl)oxy]benze
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80( 3- 4),

245-52) 5-(cis-3,5-D nethyl-I-piperazinyl)-2- 4-Brono-I|-ne

220 nethylaniline (D29) nitrobenzene Description 30

4- Br onp- 2W0rmeadnibeesy) benzenesul f onyl

chl ori de (D30)

t hyl -

Br POrNP20080005363 O To

chl orosul fonic acid (20 m) at OC was added dropw se 3-bronvanisole (18.7

g, 0.1
5C. The

fhaln arnal +n arat nirao »

B A
tethat eahea

bW se ta

I “].ﬁi;lnglo arr U%@Q& Erb

1 Xxture

bel ow
crushed

i ce.
| ayers
sul fate

chromat ogr aphy on silica gel

title co

The BLZEE

COmp3 (e

hus nmagn
1 by

b affor
e (D30)

was stirred at OCfor
Y B8kl Aléeh 5@[ €
VEer 341

ﬁrﬁﬁéﬂ?ﬁ%dg?& b et,, dried hydr

re was d bri ng
tethylorny)eniinai(®27) n vacuo. The | ni#mbeauzsne® Qurifi e
e: pentane) t
9ZREEH)

(1: 25 ethy
fonyl chloriq

1%

organic
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Description 30
4-Bromo-2-(methyloxy)benzenesulfonyl chloride (D30)

0

Br
l | (0]
S

/
/1l

To chlorosulfonic acid (20 ml) at 0°C was added dropwise 3-bromoanisole (18.7 g,
0.1 mol) at such a rate that the internal temperature remained below 5°C. The mixture

was stirred at 0°C for 1 hour and added dropwise to crushed ice. The mixture was

~ extracted with ethyl acetate and the combined organic layers were washed with water

and brine, dried over anhydrous magnesium sulfate and concentrated in vacuo. The
residue was purified by chromatography on silica gel (1:25 ethyl acetate:pentane) to
afford the title compound; 4-bromo-2-(methyloxy)benzenesulfonyl chloride (D30)
1H-NMR (CDCls) 6 7.81 (1H, d, J 8 Hz), 7.28 (1H, d, ] 2 Hz), 7.26 (1H, dd, J 8§, 2
Hz), 4.07 (3H, s) and an isomer; 2-bromo-4-(methyloxy)benzenesulfonyl chloride 1H-
NMR (CDCl3) 6 8.12 (1H, d), 7.33 (1H, d), 6.97 (1H, dd), 3.92 (3H, s).

Description 31
4-(2-Thienyl)benzenesulfonyl chloride and 4-(5-chloro-2-thienyl)benzenesulfonyl
chloride (D31)
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conpounds (in a 2.6:1 ratio respectively) that was used wi thout further
purification. 4-(2-thienyl)benzenesul fonyl chloride, major conponent;

1H NVR ( GROL8)6/B0&903 (2H, d, J 8.8 Hz), 7.81 (2H, d, PCcBEP2045)08263 50 (1H,
dd, J 3.8, 1.0 Hz), 7.46 (1H, dd, J 5.1, 1.1 Hz), 7.16 (1H dd, J 5.1, 3.8
Hz) and 4-(5-chl oro-2-thienyl)benzenesul fonyl chloride, mnor conponent):
1H NWVR (CDC13) 8 8.0 2H, d), 7.71 (2H, d) /7 Mm28 (1H d), 6.98 (1H d).
Description 32 6-Chhor: 3 ri di nesul f or§it—ahl o¢i de _hydrochl oride (D32) N
07\1S-a Ha cFo Y 1. 6-Chl oro-3-Pyri o ul foni ¢ acid sodi um
salt A solution of 6-chld pytidinesul fonyl ¢ de,R5.0 g, 24 mmol )
(C. Rath. Annalen. 1931, 87,,,SL% -119) in di oxane (10,3 | and the sol ution
cooled to OC. A solution of sodium hydroxide (1.88 g,0 47" nmmol) in water

20 m S added drqp: w.se the stjirred.so i on._over 10m ns, After
gnot hea %msvﬂ’eﬁ%n ok F‘f"gm thyen enﬁ%’%foaﬂ’d%‘ﬂaa@gbaﬁgmg} GH} ROl 5Mpi ut es
t he pH waghigsh ' 8 | | d. ent was
vacuﬁmad gge\img{l %ﬁfﬁgﬂﬁg&ﬂﬁaﬁa%gﬁ%%ﬁgg@%% @%&%Eﬁ%ﬁgﬁ%@%@?gp&t%%gi ve t he
title conpediribe rRAIIERSHYixeR /heaied | % $9°C. (@t 8phurs. The mixture was then

6- Chl or o- 3- L.dimesul fonyl chl ori dro orjde 2) A .m xture of the
pr oduct of§ o%%é{éﬂpr)g[i (’ﬁ%uﬁg%{zefﬁm ‘fﬂqﬁ ﬁoqﬁ?ﬂecﬁa albdn&lS d ?(’sd%ue% washeq W ﬁ’dﬁ%

N, N- di met hyidoas sadtinttehydzo gbhapshondRs wakatkAd baihe, /@edf Ber 1d3abdi®m sHfth@r
cooling to roomtenperature the solvent was evaporated and the residue

co- evapor 8RGaoRGepHates 47 W iie G1BE 20 lipCPB R0 BiIm0s 268ixters| ofche title2) to
912 e bR R LA L BRI AR Sk T
33  5- Br oAu2 Zhipyyl)tetinnerses if@ryy Ichivhide) mdjr (doBponént) 1HBNMR €CDCI;) 38.03

(2H, d, J 8.8 Hz), 7.81 (2H, d, J 8.8 Hz), 7.50 (1H, dd, J 3.8, 1.0 Hz), 7.46 (1H, dd, J

5.1, 1.1 Hz), 7.16 (1H, dd, J 5.1, 3.8 Hz) and 4-(5-chloro-2-thienyl)benzenesulfonyl

chloride, minor component): 1H-NMR (CDCL) & 8.03 (2H, d), 7.71 (2H, d), 7.28

(1H, d), 6.98 (1H, d).

Deseription 32
6-Chloro-3-pyridinesulfonyl chloride hydrochloride (D32)

0

C|—<N:\>— :s:. -Cl Hal

O
Step 1: 6-Chloro-3-pyridinesulfonic acid sodium salt
A solution of 6-chloro-3-pyridinesulfonyl chloride (5.0 g, 24 mmol) (C. Rath.
Annalen. 1931, 487, 105-119) in dioxane (10 ml) and the solution cooled to 0°C. A
solution of sodium hydroxide (1.88 g, 47 mmol) in water (20 ml) was added drop-
wise to the stirred solution over 10mins. After another 10mins 0.5 pellet of NaOH
was added and after afurther 15 minutes the pH was adjusted to pH 7 with 2M
hydrochloric acid and the solvent was vacuumed down. The material was dried on a
Dean and Stark trap to give the title compound. MS (ES-) 192/194 [M-HJ".
Step 2: 6-Chloro-3-pyridinesulfonyl chloride hydrochloride (D32)
A mixture of the product of Step 1 (430 mg, 2 mmol) in thionyl chloride (3 ml) and
N,N-dimethylformamide (2 drops) was heated at 70°C for 3 hours. After cooling to

room temperature the solvent was evaporated and the residue co-evaporated with
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Step 1: 5-Brono-2-[(phenyl met hyl)thio]pyridine A solution of

phenyl met hanethiol (1 m, 8 nmmol) in NN-dinmethylformam de (15 m ) under an
at nospherwoabocarigeen was treated with sodi um hydri de (352cmEpP28s8osmml, 60%
di spersion in oil). After stirring at roomtenperature for 15 m nutes a

sol ution of 5-brono-2-chl oropyri di ne@él. 84 g, 9.6 mml) in,
N, N- di et ROIPERs (el 8ivedhefifle \campopedida32) Arkigh wasHised direqihst iar Stahd @ hy !

acetate W i r d ed with water,
brine an\clllvqJ ri ovérlﬁgﬁ%;ﬁdg ousﬁ)nggﬁzé}%fnﬁ%’uﬁ?ﬁl@%ﬂt@h%ﬁg 1%@?11 rTated in

vacuo. The residue was then purified by chromatography on silica gel
eluting with Y%.ethyl acetate in pentane to give the title conpound. M5
(ES+) 28 eﬁ%@’%ﬂﬁr&it Step 2: 5-Bromp-2-pyridinesul fonyl chloride (D33) A
m xture OfS-EFﬁnm%fdin&fllll%h?pchlm(ié@Q)j?’ 2 mol ) in carbon tetrachloride
(20 M) and water (5 m) was stirred at 0OC. Chlorine gas was bubbl ed

t hrough the reaction mxture for 1 h
a further 15 mnutes and argong,
15 minutes. lIce water and di ch?oro re added and the organi c phase
was separated, dried over anhydrous nesicum sulfate and evaporated to
give the tjtle conmpound (D33) which was used directly in the next

reacti on. St¢R NvRRBropor2y(phenylmgthyhghiolgyridine ny, 5 8.0 (1H n).

Descri pti s Do & SHeS v erh AR 1Y il = R-R L) i 4 D34
TN - OB DR RO B HE RO ghm o HaBAAL L1 5
2- Chl or o- Smiedoastidosplerd of drgohlvasdreétddosith 2ediinr Iphieidz €352 b, 38 ®mod,. 49

1) i | .(20 .added i wd 1.25.9, 22 I dth
feacti on Mk Separgb8BeiDa AT st S roo B HIEd b Rubitess SIgp oo ol
in water Glﬁoﬂfﬂolz_-\éﬂ&oﬁgﬁgiﬂel?i.@Wg%/?mi tenidcij'ﬁr tdhpin K288 Y 1f3eahatte G Q\;ﬁst .

overni ght. Reaction waS cool ed, through céelite, wasShe
met hanol addeds oA¥ent howthy oeaderi andvethyloacetpitee werssadiled. e grgenitilaybr byas

o e o0 a8 SR oS S B Bl i e 1

and concentrated in vacuo. The residue was then purified by chromatography on silica

the solution was stirred for

nut €5,
'b_bbpd t hrough the solution for

gel eluting with 5% ethyl acetate in pentane to give the title compound. MS (ES+)
280/282 [M+H]".

Step 2: 5-Bromo-2-pyridinesulfonyl chloride (D33)

A mixture of the product of Step 1 (560 mg, 2 mmol) in carbon tetrachloride (20 ml)
and water (5 ml) was stirred at 0°C. Chlorine gas was bubbled through the reaction
mixture for 15 minutes, the solution was stirred for a further 15 minutes and argon
was then bubbled through the solution for 15 minutes. Ice water and dichloromethane
were added and the organic phase was separated, dried over anhydrous magnesium
sulfate and evaporated to give the title compound (D33) which was used directly in

the next reaction. 1H-NMR (CDCls) 8.9 (1H, m), 8.2 (1H, m), § 8.0 (1H, m).

Description 34
5-(cis-3,5-Dimethyl-1-piperazinyl)-2-chloroaniline (D34)
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Step 2: 5-(cis-3,5-D nethyl-I-piperazinyl)-2-chloroaniline (D34)

2-Chl oro-5-iodoaniline (630 ng, 2.49 nmmol) was heated at reflux in acetic
acid (7 mvpo@mdo@seti c anhydride (7 m) for 18 hours. Poe/Epedostodsans was
concentrated in vacuo, azeotroping with toluene. The residue was
partitioned between ethyl acetate and saturated agueous sodi um bi carbonate
sol uti on. Sfml&gfélﬂm’@-irimbenﬁ@par ated and washed with saturated aqueous

sodi um bi carb rous magnesi um
sul fate arc@ lc%ﬂglté) 42%“%1 3%%6%}%“[ %P 4?%9 ngﬁd%g“ﬁ%tﬁém(%Wﬁi@&#ono- and
di - acyl at %ﬂdéﬂ@@drﬁpﬂv@l&r@\lﬁ & Minﬁm)ﬁrdtﬁ@lfaab@dswhémab@maeA%mtﬂNnmet yl -

N- (2-chl or o- 5- |odﬁﬁhenyl}acet am de). To this product_ (820 ny

1, 4- di oxameugongum ghiorigg £1.92 gedp @pyﬂ)zm@mi@rrféﬁ)ﬁ}lh was b@eézsi%}’(dﬂ@ﬁ‘eng, 3. 64
nmol ), so i )

tris(di beﬁéa‘y‘*ﬂb%gi%%%%%‘ﬁé) ?%a%a“\? %n{’é)"%‘?zfgmh filtered dhgoush qelite, g

2-di cycl ohmhdmmhpmm&and(dﬁwedt redtitedl iaviawo) Bhe hesidpe Wa’sspumjﬁdby) 098 nmol )
and the re ct eat ed flux for 18 hour 0 r The reaction

mi xture w&8M ?%ep St siheedand lsmﬂheémﬁtatl A(%ﬁﬁ AR BEXHIE) B wi th a

m xture of .. ¢ and cha was filtered through celite
washi ng waffﬁrfﬁliﬁﬁﬁecgﬁlg?%é%gk%sgi ?§4i%\a?g+concentrat ed in vaguo and
the resi diggepy3-{dis-8/5eBihethyEepipahiyl) 2 ailefcndintt EB34)r at ed aqueous sodi um
bi car bonat e soI ution. The organi c hase was washed with water, 50%

sat ur at ed 26¢hlaE-Sdpdeanidine (630 me, 2.4 maeplhves heptas atreflix ingseliqasid(i mbt e and
concent raraﬁg {:ux‘éﬁg?&ﬁg ‘?nl? o5 1% g KL E&ﬁ#ﬁgw‘% I:(n}cgmral_g ilvaduo,M ) and

heat ed at s un r argon react1on was coo?ed and the
sol ution \Aﬁﬁiﬁm@m@\ﬁhh adlinynle. 'ﬁhaeﬁealﬂee (mé;paruponﬁddsbtwe&methydeweth&mﬂl ed with

0. 880 ammoni a d extr cte th di chI or thane igX4) Theﬁgg&i ned
extracts \ﬁé‘?léa B St PnatBF? HBon CogePNe aéﬁﬂ?}’éfaé di um

sul fate a%sﬁ&ﬂ?ﬁﬂfszﬁﬁfa%a dqleMRGH@iumBiBarbb b SU1BH MR Syt bridcCHrilY over
chr omat ography on silica gel (gradient of 2%to 10% 56 WO 2006/ 010629

PCT/ EPZOOBnDﬁBanamhanmlfatm ooncemzatcdtzh aeelo b effatd omixtureefithe | e

Zog}rt)glrjnr;d N ozmc AR Béc%?%%q fgge nggé lg,]{o Eﬂlodopgenﬁfacgt%rln?& an% N-acetyl-

pi per azi nW-yaiaen-3-Re1opRaRSjALEONRI). 0B thidProdRE (828imHn 1,Mdbxane (12
ml) was added cis-2,6-dimethyl piperazine (416 mg, 3.64 mmol), sodium zert-
butoxide (700 mg, 7.29 mmol), tris(dibenzylideneacetone)dipalladium(0) (45 mg,
0.049 mmol) and 2-dicyclohexylphosphino-2’-(N, N-dimethylamino)biphenyl (39 mg,
0.098 mmol) and the reaction heated at reflux for 18 hours under argon. The reaction
mixture was cooled, diluted with ethyl acetate (30 ml) and stirred with a mixture of
celite and charcoal. The solution was filtered through celite washing with ethyl
acetate. The filtrate was concentrated in vacuo, and the residue partitioned between
ethyl acetate and saturated aqueous sodium bicarbonate solution. The organic phase
was washed with water, 50% saturated brine solution, brine, dried over anhydrous
sodium sulfate and concentrated in vacuo. The residue was treated with SN HCI (20
ml) and heated at reflux for 24 hours under argon. The reaction was cooled, and the
solution washed with ethyl acetate (x3), poured onto ice, basified with 0.880 ammonia
and extracted with dichloromethane (x4). The combined extracts were washed with

water, brine, dried over anhydrous sodium sulfate and concentrated in vacuo. The

residue was purified by chromatography on silica gel (gradient of 2% to 10%
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\' OS-O0C A solution of

5-(cis-3,5-di nethyl-1-piperazinyl)-2-chloroaniline (D34) (108 ngy, 0.45

mrol ) i n wenrbai/mes2di chl oronet hane (1:1, 4 ml) was treat edT®PRV5468263

br onobenzenesul fonyl chloride (138 ng, 0.54 mmol ). The solution was stirred
at roomtenperature for 2 hours, quenched wi th net hanol and concentrated
in vacuo. meﬂonmsimhL@omglaa@ﬁp.aéf@rctfdaealﬂs@mn@am¢G%lé- N§{ESHhmfond- el ute, 5
g) and washed prethanol and 2M amoni a in nethanol . The comnbi ned basic
fracti ons%@%ﬂl}ﬁl@“ﬁ&entrat ed in vacuo and the resulting residue was
purified by colum chromat ography (FlashMaster) (dichloronethane to 5%
nmet hanol : di chl oronmet hane) to afford sone pure product. The inpure

fracti onsDeseriptpor 35 i ed further by MDAP, and conbined with the above pure

Fmgﬂuit 'It:)g_ gffor_ﬂr_hbé%got_é_?dgg%g&%etﬁ)%). M5 (ESt+) mle 458/ 460/ 462

5- Br omo- Npfer&sth BbzchefulgaBiilly (p3s)oi per azi nyl) phenyl] -2
t hi ophenglgurl?efonaﬁlng%&?& - lBrtDS I)S O/ C A solution of

5-(cis-3,5-D nethyl -1 -pi pera2| nyI) 2-chl oroani §ine (D34) (100 ng, O0.42
mrol ) in pyridine:dichlorpret e (1:1, 4 m) s treated wth 5-brono-2-

t hi ophenesul fonyl chloride ( , Q.51 mol}) e solution was stirred at
room 57 WD 2006/ 010629 PCT/ / 082 3} ure for 2 hours,
guenched wi th net hanol and conceg&? vacuo. The residue was applied
to a SCX cartridge (Varian bond-el ute 3y} and washed with nethanol and
2M amoni a i n met hanol . The conbi nedbasic fracti ons were concentrated in

\(/I%ICla;ghﬁl/tr;gfgeﬁﬁ%gradﬁg g‘% (ﬁh{éﬁﬁ,-ﬁ 111%112 E)(zlfgﬁﬁrret an@rtli dic g:o%%/hane)
to aff ordnithél)t iihl epmrcmfhmnhlom’ﬁﬁ@thaﬂvs (1E15+)4n1m1) 464dd 46EA1468 Witk H|4-.

bromobenzenesulfonyl chloride (138 mg, 0.54 mmol). The solution was stirred at

room temperature for 2 hours, quenched with methanol and concentrated in vacuo.
The residue was applied to a SCX cartridge (Varian bond-clute, 5 g) and washed with
methanol and 2M ammonia in methanol. The combined basic fractions were
concentrated in vacuo and the resulting residue was purified by column
chromatography (FlashMaster) (dichloromethane to 5% methanol:dichloromethane)
to afford some pure product. The impure fractions were purified further by MDAP,
and combined with the above pure product to afford the title product (D35). MS

(ES+) m/e 458/460/462 [M+H]*.

Description 36

o ZxT

5-Bromo-N-[2-chloro-5-(cis-3,5-dimethyl-1-piperazinyl)phenyl]-2-
A
I SN
o}

thiophenesulfonamide (D36)
x
cl

A solution of 5-(cis-3,5-Dimethyl-1-piperazinyl)-2-chloroaniline (D34) (100 mg, 0.42
mmol) in pyridine:dichloromethane (1:1, 4 ml) was treated with 5-bromo-2-

thiophenesulfonyl chloride (132 mg, 0.51 mmol). The solution was stirred at room
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Description 37

4-Brono- N-[ 5-(ci s-3,5-di net hyl -1 -pi perazi nyl)-2-(net hyl oxy) phenyl ] -2, 5-

di f1 uor obwozeswraw2bonam de (D37) F Br /O F OBl NH HNpPRHIEP2005@082630! uti on
of 5-(cis-3,5-dinethyl-I-piperazinyl)-2-(nethyloxy)aniline (D4) (500 ny,

2.12 mmol )_ i i chlor t hane 0,m.) wag treated with

nor phol i n)ée%éé]%%lfep (Tryggg]’lréngu‘?ﬁ(_cﬁ?%g‘fl&? T(nfgﬁ,anal ?H‘fﬁf’?ltfep%%tﬁ‘ii i) Vaosos Alhenp)

fol | owed réydud- waappldStodd BCROEAbRIBEEEVaraH HoRMEuE NS @) I8 wRRMN Wan 3. 2
mol ). The resulting solution was stirred roomtenperature for 18 hours
and was t Asthanp] raededM wesmigy invingthardlc h Theonanbiaed  basied frattiong i Wereat e
concentra I cyo. r.esi gue Then .purified using, an SCX ion
exchange %glgcteb?%tég %a‘r"?%ﬁ t%lg?ld-e ut'e tl%g uquﬁiglgvm“faﬁ pﬁgﬁﬁ&;n]&y FOFPBved by
ammoni a ( ChivMataerziy n @eishastey). Tlaeadappr opfi adihidra@bihans wer e4%onbi ned

and reduced in cuo to afford a_crude product which was purified further
by tritur Eﬁt]%ﬁ’?oi//'ﬁilc Oﬁ%’cl‘ﬁﬁﬁﬁﬁ oo aéf:”f'cbrt&etﬁ‘@e dereflict d (1330 B%H) wEe( ESH)

me 490/ sCription 38

4,4,5,5- Tg‘?‘?/é‘%%ﬁ%r%%& met hyl - 3-t hi enyl ) -1, 3, 2- di oxabor ol ane (D38) 58 WD
2006/ 010629 PCT/ EP2005/ 008263 S B To 4-bronop-2-net hyl t hi ophene (1.5 g,
8.5mol) in TI-1F (17 mM) was added bis[(1, 1-

di met hyl eDe§sipisPhany! ] pal | adi um (218 ng, 0.43 mml), then N, N

di et hyl et e 1 N@r {2 B Hr mol.) | and

4, 4,5, 5-t E@Z)@e y\(s- (f?sagg-‘%ﬁgtém#%né‘“ypi?'é%‘&fhyl%Y?PWFlyzsé'nd t he

r esul t i ngdifindrobenzesesdfonamided@®3pder argon for 2 hours. The reaction was
cooled and then filtered, washi ng with tert-butyl nmethyl ether. The

washi ngs were reduced in vaguo and the residue purified by chromatography
on silica gel (gradient of h e to 3% ethyl acetate: hexane) to afford
the title conpound

s NH
E 07
HN

=0 KL

N\)\
I

|

A solution of 5-(cis-3,5-dimethyl-1-piperazinyl)-2-(methyloxy)aniline (D4)
(500 mg, 2.12 mmol) in dichloromethane (30 ml) was treated with
morpholinomethyl-polystyrene HL resin (1g, 4 mmol/g loading, 4.24 mmol) followed
by 4-bromo-2,5-difluorobenzene sulfonyl chloride (930 mg, 3.2 mmol). The resulting
solution was stirred room temperature for 18 hours and was then filtered, washing
with dichloromethane, and the filtrate concentrated in vacuo. The residue was then
purified using an SCX ion exchange cartridge (Varian bond-elute) eluting with
methanol followed by ammonia (0.5M to 2M in methanol). The appropriate fractions

were combined and reduced in vacuo to afford a crude product which was purified

further by trituration with methanol to afford the desired product D37. MS (ES+) m/e
490/492 [M+H].
Description 38

4,4,5,5-Tetramethyl-2-(5-methyl-3-thienyl)-1,3,2-dioxaborolane (D38)
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(D38). M5 (ESt+) mle 225 [M+H] +. Descri ption 39

5-(cis-3,5-Di nethyl-1-piperazinyl)-2-[(phenyl nethyl)oxy]aniline (D39) NH
H2N NI | ' ~wo@2pde/ot0e29St ep 1: 4-Brono-2-nitro-I|-[ (phenyl nerbyiEreoogjootzenzene To
a solution of 4-brono-2-nitrophenol (5.2 g, 23.8 mmol) in 2-butanone (100
m) was added potassium carbonate (9.0 g, 65.1 mmol) followed by benzyl

bromde (2.6 m, 21.8 mmol). e resulting mxture was stirred at room
tenperature for 30 mnutes and n heated to reflux overnight. The solids
were then renmoved by filtratign, shing with acetone, and the filtrate

reduced in vacuo. The residue s=—dissa ved in ethyl acetate and washed
w th 2M aqueous sodi um hydr oxi de sol ufi on x3) and then brine. The organic
| ayer was separated, dried over anhydpQu magnesi um sul fate, filtered and
reduced in vacuo to afford the title proguct. 1HNWR (d6-DMSO 8 8.14 (1H,
d J 3.5 Hz), 7.84 (1H, dd, J 11.0, 3.5 Hz), 7.45-7.39 (5H, m), 7.37-7.33
(2H m, o 2d é&ktz.xﬁ&thyﬁ%omnwp@/gog@moﬁqrr@?@aﬂw&gaademqm 2
cis-3,5- ﬁ -{3-nhitro-4- henyl net hyl ) oxy phenyliplpera2|ne To a
sol ution dﬁndhwhﬂ@ﬁhmﬁﬂﬂwnyﬂpﬁkﬁﬂwhedéﬂ%etﬁ&%)oQ beREas (e N2 7 mo

o A Gy Ak S £ i o MBS URABRTA AD it - 4 MO

rac-2,2' - @(gdwhewamﬁam m)lung.nﬁxtum mmﬁwmo‘(czuﬂdeg argondforrBidio)rsand
palladlun1acetate (516 ny ﬁ Eg El byre was Eeated at
100C unde’fh@wamcmyww%mda%% ﬁltéﬂ?éﬂ‘i? & WitR der-RIH U NEeE| Thoed o

cool, chay Cﬁ% F?%ﬁegd mchbsnmétr%&égaﬁﬂe%ﬁmﬁa bBYBEEEENT € for

30 mi nut e were then renoved by filtration through celite and
the resi dug ogasdrmﬂ ofi iead hy 3%aetityhtaectat®thexdric) ttp afforduibe ttllderponmu@@d in
vacuo and the resi due dlssolved in 2M aqueous hydrochloric acid and ethyl
acet at e ada3s]. MA(E&@)W%EMﬁHiorned that was imm scible in both phases, so
the m xture was filtered and the solid washed with ethyl acetate. The

bi phasic filtrate was then separated and the aqueous |ayer washed with
nore et hypeagfitRfue39 The aqueous was then basified with 0.880 amonia and

the yellow solid collected by filtration added. The reszﬂti)ng
5-(cis-3,5-Dimethyl-1-piperazinyl)-2- [(phenylmethyl)oxy]aniline (D39

1)
1)

é“i

Step 1: 4-Bromo-2-nitro-1-[(phenylmethyl)oxy]benzene

To a solution of 4-bromo-2-nitrophenol (5.2 g, 23.8 mmol) in 2-butanone (100 ml)
was added potassium carbonate (9.0 g, 65.1 mmol) followed by benzyl bromide (2.6
ml, 21.8 mmol). The resulting mixture was stirred at room temperature for 30
minutes and then heated to reflux overnight. The solids were then removed by
filtration, washing with acetone, and the filtrate reduced in vacuo. The residue was
dissolved in ethyl acetate and washed with 2M aqueous sodium hydroxide solution
(x3) and then brine. The organic layer was separated, dried over anhydrous
magnesium sulfate, filtered and reduced in vacuo to afford the title product. 1H-NMR
(46-DMSO0) & 8.14 (1H, d, T 3.5 Hz), 7.84 (1H, dd, J 11.0, 3.5 Hz), 7.45-7.39 (SH, m),
7.37-7.33 (2H, m), 5.32 (2H, s).
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basi fied aqueous solution was then extracted with dichloromethane (x2) and
the combined dichloromethane |ayers dried over anhydrous nagnesium

sul fate, Wwolzbevmds29and reduced in vacuo. The residue wagCrhrpooswos2s ed by
chr omat ography on silica gel (gradi ent 0 to 15% rret hanol in

hi itle roduct (ES+) me 342 [ M-H +.
g![ gp gr ongie(?ai; ‘%’ ég[ﬁ?é"tthg]f{ f Bftb f‘%\[i lrﬁHY}mgthYP(’meh%mmwm@y] ani li ne
fof 4- -
S Wag# F"nﬁs’ﬁ“ﬁ"?_‘gg‘ bromo-2 oL {(phenyimethvoryoonzene (70 g, 27 mumol) (5, o

10. 8 mmol In qhﬁxam(ﬂa Ahoil) yevaddey CMé-’sG-dnn@thﬂplpmazhlel (7 8rg, povdamo()3. 03 g, 54.3

I d r ran atnosphere of argon.
Aol 15t et ot G SEEAE R o Bt b1y Pbangpagas okl 5 1
wat er (301m Pbinapéhgl (adldg,ds afghdland Rfllifuh]dbetite(316 tng) 02t ighdiP THIC and kept
at this tenEerature for 17 hours, The m xture was then al l'owed to cool

over 1.5 FSBIESaMyusewat heated at|1pR Cunder pn gimgtsphee of érgom@yhnm@t wfhér met hanol

d the f Y/ ended in o
?rgt hangl hg‘l%tl{ut%te‘rﬁae%ﬁfa&g‘giggo g%bc}’ i Ee ?}% ‘{d%ﬁrag%uce%ﬁ 85? gtéfg‘?laue purified
by chro rrateugxeaqm‘ﬁ for3Gmiinutes. @hda sc(lg]s &dﬂreﬂien rdhwﬂdafytﬂlﬁ*aﬁ@rnﬂar&%h celite
dlchloronet give _a brown residue which

partial | y2® %‘P n;$t hangﬁd tgﬁg}yﬁ@ce&;%r ﬁh@ﬁlﬁa‘feﬂ"?ﬁ thenredvgedimigcee aachy| et her
af f or ded tnaeedidid dssoPfeddt oM 4R hMRodoio %:g{ %qdéétﬂ% 'Xﬁ'aﬂe add8 XO

2006/ 010629 PCT/ EP2005/ 008263 Descri ption
{5- (ci s- 3ydloyy mhd}-fyrmq:d ﬁhab‘ea@mmlyd:l))lean both phases so the mixture was filtered

oac™A CBId WA MR PERASASRE, FOR RS IR wel e eparaich ana ' " © ©
- pi per azi thylayuébuk (Bl mpbhsatwin m@kydthﬁ%éthﬁeTﬁPaiﬁJ)eous(v"_OQch@E bastfi@lt mmol) in

di chl oronethane (8 m ) and pyridine (8 mM) was ad
br ombenz@ﬁ@@tﬁgpgﬂmmomh?@ﬂihGé’GJ(IW@O colpcted hﬁfﬂtr)ltltamﬂdleaeThemshltmgg m xture

e L T T S

resi due pamibiheddiehlobehetrar layers dried over anhydrous magnesium sulfate, filtered
and reduced in vacuo. The residue was then purified by chromatography on silica gel
(gradient O to 15% methanol in dichloromethane) to afford the title product. MS
(ES+) m/e 342 [M+H]™.
Step 3: 5-(cis-3,5-Dimethyl-1-piperazinyl)-2-[(phenylmethyl)oxy]aniline (D39)
A mixture of cis-3,5-dimethyl-1-{ 3-nitro-4-[(phenylmethyl)oxy]phenyl}piperazine
(3.7 g, 10.8 mmol) in methanol (60 ml) was treated with iron powder (3.03 g, 54.3
mmol) and the resulting mixture heated to 50°C under an atmosphere of argon. After
15 minutes, a solution of ammonium chloride (4.64 g, 86.7 mmol) in water (30 ml)
was added and the resulting mixture heated to 70°C and kept at this temperature for
17 hours. The mixture was then allowed to cool over 1.5 hours and was then filtered
through celite, washing with methanol and the filtrate reduced in vacuo. The residue
was re-suspended in methanol, filtered again and the filtrate reduced and the residue
purified by chromatography on silica gel (gradient: dichloromethane to
dichloromethane:methanol 25:1 to 8.5:1.5) to give a brown residue which partially
solidified on standing overnight. Trituration with diethyl ether afforded the title

product (D39). MS (ES+) m/e 312 [M+H]*.
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di chl oronet hane (75 m ) and saturated aqueous sodi um hydrogen carbonate (75
m). The layers were separated, the agueous re-extracted with

di chl or orw0Ohas1020 M ) and the conbi ned organi c | ayer ecuarb@d/ovg2eh bri ne
(125 nl), dried over anhydrous magnesium sul phate, filtered and reduced in
vacuo. The residue was purified by chromatography on silica gel (gradient:
di chl or omdleseiiRtieRthanol 25:1 to 10 1) to afford the title conpound (D40).

MS (ESH) Wﬁro?ﬁ@é\ﬁ?%&%@ldﬁwe

4- Bromo- N-{5- (CI S di ‘et eraz.yﬂl}%) 2-[ (phenyl met hyl ) oxy]
phenyl } - S{mﬂenﬂnlmthm@ay@phﬂﬂyd)}m”dmlﬂ%h}m&e m40)y 1 r, NH O-S O The title

conpound (D41) was prepared usi ng a simlar nmethod to that described for

4-Bronmo- N {5-(ci s-3, 5-di net hyl - -plpera2|nyl) 2-

[ (phenyhnet hyl ) oxy] phenyl Pbepze esul f onam de substl tuting 4-brono- 3-
61 WO 2006/ 010629 PCT/ EP2005 008] 63 Hfl uor ob nze esul fonyl chloride for

4- br onbbenzenesul f onyl chl OI’I e VB o 550 [ MFH] +. Description

42 5-Brono- N-{5-(cis-3,5-di rret h@)]’ ?@pl azi nyl)-2-[ (phenyl nmet hyl ) oxy]
phenyl }-2- t hi ophenesul f onani e w Br 8 NO-S\O O A solution of
5-(cis-3,5-dinethyl -1 -pi pera) 2 [ (phenyl et hyl ) oxy] ani | ine (D39) (300
nmg, 0.96 nmmol) in dichloromethgae (5 M) and pyridine (5 m) was added 5-
br ono- 2-t hi ophenesul fonyl chloride (505 ng, 1.93 nmol) and the m xture
stirred atA soloton bﬁﬁﬂpieis@r,ijdhnétbyl Mpibmzﬁyl)%ﬁplﬁmﬂmethylmsy]ﬁﬂihm (e3)ced in

ohin ot home: TR dnmaBpngli Harstee BonD ek BRudaubed and-
the resi dugndHehdrRsulRdyl chloride (820 mg, 3.21 mmol) and the resultmg mixture stirred
at room temperature, under an atmosphere of argon for 2 hours. The mixture was
then reduced in vacuo, azeotroped with methanol and the residue partitioned between
dichloromethane (75 ml) and saturated aqueous sodium hydrogen carbonate (75 ml):
The layers were separated, the aqueous re-extracted with dichloromethane (50 ml) and
the combined organic layers washed with brine (125 ml), dried over anhydrous
magnesium sulphate, filtered and reduced in vacuo. The residue was purified by

chromatography on silica gel (gradient: dichloromethane:methanol 25:1 to 10:1) to
afford the title compound (D40). MS (ES+) m/e 530/532 [M+H]T.

Description 41

4-Bromo-N-{5-(cis-3,5-dimethyl-1-piperazinyl)-2-[(phenylmethyl)oxy]phenyl}-3-

fluorobenzenesulfonamide (D41)

NH

OOZI

The title compound (D41) was prepared using a similar method to that described for
4-Bromo-N-{5-(cis-3,5-dimethyl-1-piperazinyl)-2-
[(phenylmethyl)oxy]phenyl}benzenesulfonamide (D40) substituting 4-bromo-3-
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trituaration with nmethanol to afford the title conmpound (D42). M5 (ES+) nie
536/ 538 [M+H +. Descriptions 43-46 Descriptions 43-46 (D43-D46) were :
prepar ed woamshes2appropriate aryl halide and boronic acirdprendiosased in
the table using a simlar nethod to that described for Exanples 126-196.

Description Aryl Borgnic aci. lide [ M+ .

N5 ( 01 ShuprchcbrenseHimyl ogPpts or hioobesHE I nkkHgride M8 4BS) e

[ (phenyl r@%&yl _)[&ér;i%phenyl }-4-(5- furanyl)boronic acid nethyl-2-furanyl)b
enzenesulPPEMRMIE ID43) " N-(5- (ci s- 3, 5-Di net hyl - 1 - pi per azi nyl ) - 2- D40

2- Fur anyl boronic 518 [ (phenyl nethyl)oxy] phenyl}-4-(2- acid 62 WO

2006/ 010629 PCT/ EP2005/ 008263 furanyl)benzenesul f onam de (D44)

N-{ 5- (ci PScaipbonehyl - | - pi perazi nyl )-2- D41 (5- Met hyl -2- 550

[ (phenyl hyl henyd k- 3- =4 . n ' '

e P B A AT ) SN BAE 8 ey >

N- { 5- (ci sthipphreResiRionyinide 4231 azi nyl )-2- D42 (2- 552

[ (phenyl et hyl ) oxy] phenyl } -5-(2- Fl uorophenyl)boronic

f1 uorophenyl) - 2-thi ophenesul fonani de acid (D4€) Description 47

Bi s{4-[ (phenyl met hyl ) oxy] phen di sul fide ( gV I SISV I~0~\ To

solid pot fassi um car bonat egr .50 g, 83. 89 1) s added

4, 4' -di t hi odi phenol  (7.00 g,'s27-96/MMQ 2 \a/S’% d under argon, followed

by N, N-di net hyl formanmi de (130 @) ol i rred suspension was then heated
0

to 80C over 2.25 h. Benzyl ©/\

A solution of 5-(cis-3,5-dimethyl-1-piperazinyl)-2-[(phenylmethyl)oxyJaniline (D39)
(300 mg, 0.96 mmol) in dichloromethane (5 ml) and pyridine (5 ml) was added 5-
bromo-2-thiophenesulfonyl chloride (505 mg, 1.93 mmol) and the mixture stirred at
room temperature for 4 hours. The mixture was then reduced in vacuo and the residue
purified by SCX (eluting with methanol then ammonia 2M in methanol). The
appropriate fractions were combined and reduced and the residue purified by

trituaration with methanol to afford the title compound (D42). MS (ES+) m/e 536/538
[M+HTT.

Descriptions 43-46
Descriptions 43-46 (D43-D46) were prepared from the appropriate aryl halide and
boronic acid indicated in the table using a similar method to that described for

Examples 126-196.

Description Aryl Boronic acid MS
Halide [M-+H]*

N-{5-(cis-3,5-Dimethyl-1-piperazinyl)-2- | D40 | (5-Methyl-2- 532
[(phenylmethyl)oxy]phenyl}-4-(5- furanyl)boronic acid
methyl-2-furanyl)benzenesulfonamide
(D43)
N-{5-(cis-3,5-Dimethyl-1-piperazinyl)-2- | D40 2-Furanylboronic 518
[(phenylmethyl)oxy]phenyl}-4-(2- acid
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chloride (7.24 m,

m xt ure

stirred at 80C overni ght.

62.91 mol ) was then added over 2-3 mnutes and the
The m xture was then allowed to cool

sl oW y t owoeoswotb@pper at utre over the weekend. The resulpCiimEp2005008268 Was

t hen poured into water (800 m) and extracted with dichloronethane (3 x
250 m).—Fhe ganic—extractspere—eprbireg—and—dr+ed—over—sodiumsul f at e,
filtered falﬁdy]ék?ﬁfi‘ﬁ%?eé’fﬂé@i%a@mgja pal € yell ow solid which was tritureated
W th hot t | ims2-a i d s SlTowWy |ovespi ght to
afford tjh ﬁ @?g’ ch)ﬁﬂetﬂkl’l%e?% 1H?N E)%WCD( %3) d 1243 7.33] (14H, m, 6.90
(4H, dd,| [ptenBntdthylRx§]pkepyl} B-06ore4H, | s) . Dedeanpbaganicgeid

4-[(Pheny| met hyl ) ox nzenes n chl oride (D48) 63 WO 2006/ 010629

PCT/ EPZOdﬁﬂ’G@Q@%gﬁ%‘l‘l CPZ?HGS'%% a@& T\ O To|a suspensi on of

bi s{4- [(Rb?@}’l met hyl ) oxy] phenyl } disulfide (D47) (10.87 g, 25.24 mmol) in
acetic ac 290 M) at roomtenperatiire under argon-was added N-—|

chl or osyaéi{fi(odse5- Dimeﬁsl-@-plﬁﬂﬂlml}ﬂﬁl ) Dgét !(ﬁ?—r wi se over 10 mi Mies|and the
resul ti n xtur | o t foom t ilght. The

m xture % %ﬁzf%t er (1200 m @?‘%%%@D%I%é%ul si on whi ch was
extract echwréﬁhen ghﬂhg{phaﬁgshmﬁlaex 500 nml)[.acthe aqueous frjaction Was then
filtered over ite and the solid shed Wi th dichl oronet hane (500 m).
The emnul s(iDé‘t@)vvas stl |l present so the aquequs |layer was stifred with solid
sodi um cht-ort+de—and—thenre-extracted with dichforonmet hane (500 m). All

t he di chl oronet hane | ayers were conbi ned and dried over sodiumsulfate,
filtered pgy oalggd and dried to give to afford the title

1H- NWR

(CDC13
5. 18 ( 2H, Bis{4-[(pherylmsthdipsy hﬁ@m}

4-[ (phenyl net hyl )oxy@j/esul fonate (D49)
F

d 8.00-7.96

\IO/F\ISAO\F

Q"@

To solid potassium carbonate (11.59 g, 83.89 mmol) was added 4,4'-dithiodiphenol
(7.00 g, 27.96mmol), as a solid under argon, followed by N,N-dimethylformamide
(130 ml). The stirred suspension was then heated to 80°C over 2.25 h. Benzyl
chloride (7.24 ml, 62.91 mmol) was then added over 2-3 minutes and the mixture
stirred at 80°C overnight. The mixture was then allowed to cool slowly to room
temperatutre over the weekend. The resulting mixture was then poured into water
(800 ml) and extracted with dichloromethane (3 x 250 ml). The organic extracts were
combined and dried over sodium sulfate, filtered and evaporated to give a pale yellow
solid which was tritureated with hot methanol (80 ml) which was allowed to cool

slowly overnight to afford the title compound (D47). 1H-NMR (CDCl3) d 7.43-7.33
(14H, m), 6.90 (4H, dd, J 6.8 Hz, 2.0 Hz), 5.05 (4H, s).

Description 438
4-[(Phenylmethyl)oxy]benzenesulfonyl chloride (D48)
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conpound.

6 (5H, 7.13-7.10 2H, ,
e AR (2 m

F/ F



To a stirred solution of 4-[(phenyl nethyl)oxy] benzenesul fonyl chloride
(D48) (13.77 g, 48.70 mmol) in dichloronethane (265 m ) was added
triethyl anoneod@ock6 m, 65.75 nmmol) under argon and thecwprRaseI26®! ed to
-15C. A solution of pentafluorophenol (9.86 g, 53.57 mmol) in

di chl oronet hane (20 M + 20 mM wash) was then added quickly and the
reaction allowed to warmslo roomtenperature over 1.75 h.
Hydrochloric acid (2M 250 m then added and the mxture stirred for
20-30 mn and the |layers separat eu- gageous | ayer was then
re-extracted with 64 WO 2006/ 010629 PC PP005£,008263 di chl or onet hane
(100 m) and the conbined organic fractiowns y&Shed wth saturated aqueous
sodi um hydrogen carbonate (200 m). The | ayefsonere separated and the
aqueous re-extracted with dichloronethane (100 m). Al the dichloronethane
| ayers were conbined and dried over sodiumsulfate, filtered and
evapor at ed Jl | d¢t . 'gln_y@%, J i { ghl tyhane (40
m) with %ramghﬁIé%Iﬁ?#d&ﬂgF%gm et 0 C é*agﬁg%ﬂgﬁlségﬁef@ézi @3) 'é(?’hg?%nhjtlography
on sil i canmynbl)ehuadetig asid K2A0nilb% dbemhicinpertire rundeh exgoie wae @lilédr™d t he

Erljt | g ggm():gﬁ?odsggg%ggﬁgﬁ%%lﬁ g,( ??6_.%901)(1pgfic?nZ\%Zséggver( Fd_' ’mir;?ufes 7ein§10Eh7e' 31 (7H

N-[ 3- (ci S rébufimd iRty bHbwai RestiRat sk teftperRird By eRph eV hixnRe (s Bydn di nyl) -
2- thiophenesul fonam de EI&51 NS HNH 00 _
3- (ci s- 3, Bowiefe ity | witepi( anlpy1o) give( art erpilsion) whidhi mes ( ©@YactedOWithy, 0. 42

nol ) 1 n 4 r was stirr.ed wth .

nor phol i ng?rdéﬁ%ﬁfe %lgﬁ ‘{/@?8@1%‘9 h@t%eea&uﬁous(fﬁgo as ih%%lﬁfad Peeifelily and og

mol ) at  sesctidt whsheperiat dicBlordmétBarkey(50dimY! Th embiBioapRed ssivbfammt! sochl ori de
(110 ng, 0.4 mmol ) was added and the m xture stirred for 18 hours.

Ar gopor e- the ¥HePrelayemyansared with fofid sodisg chlomdmandythen aeientacted withnol )

was t hen 1 XHur i L nut es. ., The resin

has | romoostRoMpahe B0k AR B oid e Ghatly LSEEGe OB BD o0 L e

concent r abeet sodiumasuifate, Thitteteds iestagorivad  qudr idfied do byive olou afforh tiesraitiegr aphy

1:19 2M ia i h . digch th t fford the titl duct

EEI ' B CaRsusd MR B 4 E00S R BHIANS )7 48736 H m)% 14545 Produe
(2H, m), 5.18 (2H, s).

Description 49
Pentafluorophenyl 4-[(phenylmethyl)oxy]benzenesulfonate (D49)

To a stirred solution of 4-[(phenylmethyl)oxy]benzenesulfonyl chloride (D48) (13.77
g, 48.70 mmol) in dichloromethane (265 ml) was added triethylamine (9.16 ml, 65.75
mmol) under argon and the mixture cooled to -15°C. A solution of pentafluorophenol
(9.86 g, 53.57 mmol) in dichloromethane (20 ml + 20 ml wash) was then added
quickly and the reaction allowed to warm slowly to room temperature over 1.75 h.
Hydrochloric acid (2M, 250 ml) was then added and the mixture stirred for 20-30 min

and the layers separated. The aqueous layer was then re-extracted with
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Exanpl es 2-10 Exanpl es 2-10 (E2-E10) were prepared using an anal ogous
method to that described for Exanple 1 (El) from

3- (ci s- 3,odbewatimeb- | - pi perazi nyl ) - 4- (et hyl oxy) ani | i ne pCfE2potands2the
appropriate sulfonyl chloride indicated in the table: 65 WD 2006/ 010629

ZCH 5 Péﬁ?grcglpogg‘m%éthagx i}ﬁﬂ)?}%é{tﬁq\g rgflg:ihl FLeaS L%acgons wa_l,_}?ed with saturated

cyanop

[ 3- (ci S- 3aguedusablliyihr hycubg@{ aZbodtd (ﬁﬁo ﬁﬁftnﬂwﬂf‘awﬂs) wgéé] &Eg%&ﬁe&é%y 529
(et hyl oxy) phenyl ] benzenesul f onam ul f chlofid
5- Chl or o- RAYOOLE £§- §Xt5i°5"ddWﬁ@tdFF§’llorpme@ﬂ®1(l&Odn}3 Adltthy Ididhlorpmpthane layers

erazi nyl e hi ne-2-sul f ony| 480/ 482

met hyl }/I )W%reeﬁéﬁ?{dﬂ}( ene %{‘é{\i@k Isgc}l}ngle&ifgf g‘ﬁ%ﬁ?&gd rateg ll‘he resulting

5- (Di et hydlafn»vlam)hdﬁ- cﬂ&oﬁ‘md&ni’dlﬁﬂ%ﬁln(e&aﬁe}(?whﬁ 469W§imr% hanldoa;glower(lietﬁy - |
nesul f.on

g'm”ﬁﬁ Péle ﬁgﬁ@%ﬁgﬁ%g@%@d@m%ﬁ @%115% hy on s1llcay gel eluting with 1>(/) 15‘% diethyl

N-[3-(cis

b (met by ooy ey Y Ao RS i (b RPN MR IS SMR0HS 77 54

(E)-N-[ 3- (?d¥3n3755057 &b(%ﬂlm} 5.20EPH2s)pi p er azi nyl ) - 4- (et hyl oxy) phenyl ] - 2-

Phenyl et henesul f onyl 402 phenyl et henesul fonam de (E6) chl oride

5-Chloro-N-[3-(cis-3,5-dinethyl-1- 5-Chloro-I-

pi per azi ngkampie(1ret hyl oxy) phenyl ] - 1- benzot hi ophene- 2- sul fonyl 466/ 468

benzot hi OR’hene 2-sul fonam de (E7) chloride (US 5, 731, 315) .

N[ 3- (ci sVaI35cisk & MHethylg-piperazinyg)-#-(methyloxy)phenyl]-5- ~(2-pyridinyl)-2-

thiophenesulfonamide (E1)

3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)aniline (D2) (100 mg, 0.42 mmol)
in dichloromethane (10 ml) was stirred with morpholinomethyl-polystyrene HL resin
(320 mg, 4 mmol/g loading, 1.28 mmol) at ambient temperature. 5-(2-Pyridinyl)-2-
‘thiophenesulfonyl chloride (110 mg, 0.4 mmol) was added and the mixture stirred for
18 hours. Argopore-trisamine scavenger resin (100 mg, 4 mmol/g loading, 0.4 mmol)
was then added and the mixture stirred for a further 30 minutes. The resin was
removed by filtration, washed with dichloromethane and the filtrate concentrated in

vacuo. The residue was purified by column chromatography (1:19 2M ammonia in

methanol: dichloromethane) to afford the title product (E1). MS (ES+) 459 [M+H]™.

Examples 2-10

Examples 2-10 (E2-E10) were prepared using an analogous method to that described
for Example 1 (E1) from 3-(cis-3,5-dimethyl-1-piperazinyl)-4-(methyloxy)aniline
(D2) and the appropriate sulfonyl chloride indicated in the table:
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4- (et hyl oxy) phenyl ] - 4- (Phenyl oxy) benzenesul fon 468
(phenyl oxy) benzenesul f onam de (E8) yl chloride
N-[ 3- (ci sw8,2beddiroabhyl -1 - pi perazi nyl )- 8- Qui nol i nesul f orglr/EP2005/008263
4- (et hyl oxy) phenyl ] -8- chl oride 427 quinol i nesul f onam de (E9)
N-[3-(cis-3,5-Di nethyl -1-piperazinyl)- Thieno[2, 3-b] pyridi ne-2-
4- (et hyl oxy) phenyl ] t hi eno[ 2, 3- sul fonyl chloride (EP 433
b] pyri di he=2Z-surfong@,figid EF0) 2712738) © WWOS/ 008263
Example 11 N b Sul r
[3-(cis-3B,5-Di rret hyI -1 - p| per a2| nyI ) -4- (rret hyI oxy) phenyl ] - AM-2H)+
t hi enyl) 3".“"3 u..u... H NH sol-utioh-of
3-(cis-3 16 Cn qy&‘b‘?@@?ﬂ?@ﬁ@ﬁﬁ4 ‘H}@tWP’ES’X%/) aniline (D2) (117 my, 0.5
mmol ) in dﬂg@g{ﬁbﬂl [_@rﬁg@% 4( 1t Heh ed with a |solution
4-(2- thie Py( l benzlenegul onyl ﬁlﬂ?orl é]ya?% 9%%%@9%%3 mp7/4»955 mmol ) in
di chl orOTénﬁbﬂeXY)zhm})l]bemesdfqmmnon wémybcliloridal at room t enperatjure for 24
hour s, Nge&?jed with nethanol (2 m|) and concentrated i vacuo. [The
resi due ssol ved in dichloronethane and washed with water ([x3). The
organi c fb@ﬂofd@ﬁ[@-@@b%@dlhibt@l-lscx CRChIdré8anétMgrian bopd-efute,| 5 g) and
washed W th nethanol and 2M armonia | i n met hanol . The copbi ned basic
fraction >Pméiaélndbrf’(:ﬁwhﬁlpéﬂ)phﬁl}dh&u% bengothispherree anlfonyd resi due
purified raphy (dighl or onmet hane to 1:1a 4 nia in
met hanol g%t@?g;tgﬁze@ﬁ g?“?% afford tcﬁji Iﬁtle product (H1). M5 |(ES+) me
458 [ MtH| sulfdnxmidd @312 Exanple 12 (H12) was prepared usijng an anal ogous
met hod t that described for Exanplle 11 (Ell) from
3-(cis-3 é@m@bﬁlwmma)ﬂvw@w@n | 4-3-Riorfhdsminghilt i ne [(D2) and the
appropria fi0 rj_de indicat | e: Ex@anpl e Sul(f onyl
appr opr | Bl 1(55;&@?1%9 4 FhinhchfGb AR s
(methyloxy)phenyl]-1- chloride
naphthalenesulfonamide (E4)
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)- | 1-Naphthalenesulfonyl
4-(methyloxy)phenyl]-1- chloride 426
naphthalenesulfonamide (ES5)
(E)-N-[3-(cis-3,5-Dimethyl-1- (E)-2-
piperazinyl)-4-(methyloxy)phenyl]-2- | Phenylethenesulfonyl 402
phenylethenesulfonamide (E6) chloride
5-Chloro-N-[3~(cis-3,5-dimethyl-1- 5-Chloro-1-
piperazinyl)-4-(methyloxy)phenyl]-1- | benzothiophene-2-sulfonyl | 466/468
benzothiophene-2-sulfonamide (E7) chloride (US 5,731,315)
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)- | 4-
4-(methyloxy)phenyl]-4- (Phenyloxy)benzenesulfon 468
(phenyloxy)benzenesulfonamide (E8) | yl chloride
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)- | 8-Quinolinesulfonyl
4-(methyloxy)phenyl]-8- chloride 427
quinolinesulfonamide (E9)
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)- | Thieno[2,3-b]pyridine-2-
4-(methyloxy)phenyl]thieno[2,3- sulfonyl chloride (EP 433
b]pyridine-2-sulfonamide (E10) 271273)
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8-Chloro-N-[3-(cis-3,5-dinethyl-1 - 8-Chloro-l pip

erazi nyl)-4- (et hyl oxy) phenyl]-1- napht hal enesul f onyl 460/ 462

napht hal emexudsdimnam de (E12) chloride (EP 511826) 67 WOre0Q@p:@k066293

PCT/ EP2005/ 008263 Exanples 13-16 Exanples 13-16 (E13-E16) were prepared
usi ng an anal ogous nmethod to that described for Exanple 1 (El) from
5-(cis-3,5-dinethyl-I-piperazinyl)-2- (nmethyloxy)aniline (D4) and the
appropri a¢ M@kﬁ nyl chloride indicated in the table: Exanple Sul fonyl
Chloride L MtH+)  N-[5-(cis-3,5-Dinethyl -1-piperazinyl)-

5;] (2- Eyr iMi[ﬁ(u}-slﬁ—lzggeﬁhaﬁh;piﬁmymybrfsr(r}le@y!@ymhwﬂrfly(2r- 2-

t hi ophenesu t hi g ul fonam de (E13) chloride
4-[(3-@|‘§F6&Y§B§9%FH8%H£‘WF}‘§§< N [ 5- 4-[(3-Cnl oro-2-
(cis-3,5-di nethyl -1-piperazinyl)-2- cyanophenyl)oxy] benze 527/529

(et hyl oxy) phenyl | benzenesul f onam de nesul fonyl chl oride (E14)
N-[5-(cis-3,5-Dinethyl-I-piperazinyl)- 4-(1H Pyraz

2- (et hyl oxy) phenyl ] - 4- (1H pyrazol -1 - yl)benzenes

yl ) benzenesul f onam deg 15)
5- Chl oro- 3-net hyl - | - [[pi

480/ 482 et hyl -1 - bek 2- $lul f n chl oride (E16)
Exanpl e 17 o
N-[5-(cis-3,5-D nmethyl-I|-piperazinyl)-2- oxy) phenyl ] - 4- ( 2-

t hi enyl ) benzenesul fonanide (E17) S/ \ |1 H NH ?S—N N O00)1::r

A solution of 3-(cis-3,5-dimethyl-1-piperazinyl)-4-(methyloxy)aniline (D2) (117 mg,
0.5 mmol) in pyridine:dichloromethane (1:1, 4 ml) was treated with a solution 4-(2-
thienyl)benzenesulfonyl chloride (WO 9827069) (143 mg, 0.55 mmol) in
dichloromethane (2 ml). The solution was stirred at room temperature for 24 hours,
quenched with methanol (2 ml) and concentrated in vacuo. The residue was dissolved
in dichloromethane and washed with water (x3). The organic phase was applied to a
SCX cartridge (Varian bond-elute, 5 g) and washed with methanol and 2M ammonia
in methanol. The combined basic fractions were concentrated in vacuo and the
resulting residue was purified by column chromatography (dichloromethane to 1:4

2M ammonia in methanol:dichloromethane) to afford the title product (E11). MS

(ES+) m/e 458 [M+H]™,

Example 12

Example 12 (E12) was prepared using an analogous method to that described for
Example 11 (E11) from 3-(cis-3,5-dimethyl-1-piperazinyl)-4-(methyloxy)aniline (D2)
and the appropriate sulfonyl chloride indicated in the table:

Example Sulfonyl Chloride LC/MS
(M+HT)
8-Chloro-N-[3-(cis-3,5-dimethyl-1- 8-Chloro-1-
piperazinyl)-4-(methyloxy)phenyl]-1- { naphthalenesulfonyl 460/462
naphthalenesulfonamide (E12) chloride (EP 511826)
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-2-pyridinyl)-2-

sul f onani {

or i 6189459
E20)

e (E19)

)4—K3(@*ﬂ0ﬂ®ﬂﬂ>@)ophﬁwi/)b]<y]wﬂﬁop
(cis-3,5-dimethyl-1-piperazinyl)-2-
(methyloxy)phenyl]benzenesulfonamide
(E14)

Hefl{(8<ihlewordr ~ chl or
cyanophenyl)oxy]benze

nesulfonyl chloride

|de 473

527/529

N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-
2-(methyloxy)phenyl]-4-(1 H-pyrazol-1-
yl)benzenesulfonamide (E15)

4-(1H-Pyrazol-1-
yl)benzenesulfonyl

chloride

442

5-Chloro-N-[5-(cis-3,5-dimethyl-1-
piperazinyl)-2-(methyloxy)phenyl]-3-

methyl-1-benzothiophene-2-sulfonamide

(E16)

5-Chloro-3-methyl-1-
benzothiophene-2-
sulfonyl chloride

480/482

Example 17

N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-4-(2-

thienyl)benzenesulfonamide (E17)
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5- (6-net hyl - 2-pyridinyl)-2- (Description 12) thiophenesul fonam de (E21) 69
WO 2006/ 010629 PCT/ EP2005/ 008263 N-[3-cis-3,5-Dinethyl- 1 -

4- | odobernwenesulibeanyl pi perazi nyl) - 4- (et hyl oxy) phenyl peT@rh@sioos26502

4- iodobenzenesul fonam de (E22) Exanple 23

pyr ol | o TG el + SRR IG{ DR e YRR 76 ) 20 A

m xture of gh-hdohi - }ﬁr o BM% vJas p&daﬁerdaﬂ(mhénﬁ)b(eﬁfénlay&ﬁmgﬁ BhRRYL | - 4-

i odobenzenesul fonam 1), pyrro I none (0.05 m,
0.68 mmo(WO %ﬁ@ﬁa@%)l(am m‘s ﬂ»@rtanml) TB@SQ’:‘glomWQQstmndla)t;romp@npermme ﬂoodl de (19

0.1 hy 1 et hanedi_am ne 1) in
Ijni‘J oxane (gyﬁ?‘%“ a%g coﬁcé%ﬁ a‘(1 ‘flfﬁ%zﬂhe LI PRSP Vr(‘lgg@%etﬁirw B F“ébaw The
reacti on gdxiolede WRS). EHPldsiide tvhasadi®eledaint ditElgfonidfidncashd@ashea! wie) and
washed wi th nethanol and 2M anmonia in nethanol. The conbi ned basic

fracti onssafgried sediven bicarhonate soluiono Hisdorgame phasa wes mgshess with evaters

et hanol - Hh S ane Ry S S eesfipf g T OB chPudd b AMETTRESD) 1 o

459 [ MtH| rbs1dEa<aquI parifzet By Eoladml c&ﬁorﬂdtogrﬁphﬁuqmﬁ) lm)r eMVpagpeomed inlsi ng an

I t hat bed f
T2 i riBe e G HBER i AN plhseH i PR HEHD)! | HEhGFBREM(DAT8 and ¢ he
appropri afl\ﬁﬂ%f*l.f onyl chloride indicated in the table: LC/ M

Examples 18-22

Examples 18-22 (E18-E22) were prepared using an analogous method to that
described for Example 17 (E17) from 3-(cis-3,5-dimethyl-1-piperazinyl)-4-
(methyloxy)aniline (D2) and the appropriate sulfonyl chloride indicated in the table:

Example Sulfonyl Chloride LC/MS
(M+HY)
N-[3-(cis-3,5-Dimethyl-1- 2-Naphthalenesulfonyl 426

piperazinyl)-4-(methyloxy)phenyl]- | chloride
2-naphthalenesulfonamide (E18)
N-[3~(cis-3,5-Dimethyl-1- 4-(1H-Pyrazol-1- 442
piperazinyl)-4-(methyloxy)phenyl]- | yl)benzenesulfonyl chloride
4-(1H-pyrazol-1-

yl)benzenesulfonamide (E19)
N-[3-(cis-3,5-Dimethyl-1- 6-(3-Thienyl)-2-
piperazinyl)-4-(methyloxy)phenyl]- | pyridinesulfonyl chloride

_ 459
6-(3-thienyl)-2- (Description 10)
pyridinesulfonamide (E20)
N-[3-(cis-3,5-Dimethyl-1- 5-(6-Methyl-2-pyridinyl)-2-
piperazinyl)-4-(methyloxy)phenyl]- | thiophenesulfonyl chloride 473

5-(6-methyl-2-pyridinyl)-2-
thiophenesulfonamide (E21)

(Description 12)
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Exanpl e Sul fonyl Chloride N-[2-Acetyl-5-(cis-3,5-dinethyl-I-
4-[(3-Chloro-2- 539/541 70 WD 2006/ 010629 PCT/ EP2005/ 008263
pi perazi nybepésanyd2p - 4-[ (3 -chl oro-2- cyanophenyl ) oxy] beozareos/008263

cyanophenyl ) oxy] benzenesul f onam de sul fonyl chloride (E24)
et || 5-(2-Puridinvl)-2.

N- [ 2- Acetryt=5=—f{ttS+3;-5—direthy———5-( v id )
pi per azi n?/\?'g%ﬁéﬁyf'?yg@tbgfjpyri éi nyl 4@@‘?@%8’9»@&1 fonyl 471
t hi opheneg f - 4lemE otk Fde gi - Acetyl -5-(cis| 3, 3x4i mgt hyl -1 -
4-(2 pip ??ﬁgzi nyl pﬁrgny?] Xyﬂ(i%ﬂﬁq'h grllly enzenesul f onyl 4730?

t hi enyl ) hérigdehenedresr fmianide @28) chl ori de

N- [ 2- Acetyt=5(cts=3; 5—dt+rrethyr——4-—(1H-Pyrazel -
pi perazi nyl ) phenyl ]-4-(1H pyrazol -1- yl)benzenesul fonyl 454

yl') benzengsdhipdizari de (E27) chloride Exanples 28-30 Exanples 28-30
(E28-E30) were prepared using simlar methods to that described for
Exanpl e 1/N-B-{cis-3.6Rimethylsl-pipmraiingl)-Hy(methyloxwphayljH)2bxorst hyl oxy) ani | i ne

(D2) and i at ul f anyl loride indicated in the table:

N[ 3- (ci SP%@!@%@%&G%‘?@@&%@%X 4- 3,5-Di met hyl -4- 395

(et hyl oxy) phenyl ] - 3, 5-di net hyl -4- i soxazol esul foRyl isoxazol esul fonam de
(E28) chloride 2, 3-Di chf®ro-N[3-(cis-3,5-di methyl -1-piperazinyl)- 2, 3-
444/ 446 4- (et hyl oxy) nyl ] Berzeneldul f onam de y Di chl or obenzenesul

fonyl chloride 3, 4-Dichl 3 c|é§ , 5-di et hyl -| - pi perazi nyl)- 3, 4-
444/ 446 4- (et hyl oxy nyl ] engsul {0 N@GL;WDi chl or obenzenesul
anfPes 3 (E31-E38) were prepared using

AS- (cis-3,5-dinethyl- 1

fonyl chloride Exanples 31-38
simlar nmethods to that described below >

- pi perazinyl)-2-(nmethyloxy) aniline (D4) and th appropri ate sul fonyl
chloride listed in the table:

A mixture of N-[3-cis-3,5-dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-4-
- iodobenzenesulfonamide (E22) (170 mg, 0.34 mmol), 2-pyrrolidinone (0.05 ml, 0.68
mmol), potassium carbonate (169 mg, 1.22 mmol), copper (I) iodide (19 mg, 0.1
mmol) and N,N'-dimethyl-1,2-ethanediamine (0.01 ml, 0.1 mmol) in dioxane (3 mi)
was heated at 140°C in a microwave reactor for 50 min. The reaction mixture was
applied to a SCX cartridge (Varian bond-elute) and washed with methanol and 2M
ammonia in methanol. The combined basic fractions were concentrated i vacuo and
the resulting residue was purified by column chromatography (dichloromethane to 1:7

2M ammonia in methanol:dichloromethane) to afford the title product (E23). MS
(ES+) m/e 459 [M+H]T.

Examples 24-27

Examples 24-27 (E24-E27) were prepared using an analogous method to that
described for Example 17 (E17) from 1-[2-amino-4-(cis-3,5-dimethyl-1-
piperazinyl)phenyl]ethanone (D6) and the appropriate sulfonyl chloride indicated in

the table:
LC/MS
Example Sulfonyl Chloride
(M+H)
N-[2-Acetyl-5-(cis-3,5-dimethyl-1- 4-[(3-Chloro-2- 539/541
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whi ch was characterised as either the free base or hydrochloride salt. M
Exanpl e Sﬂ[Z-sAmyﬂyl—Gi(bmﬁ SdirhdthylF1- N- [ 8- (@el s- 3, 5-Di net hyI -1 - pi perjazi nyl) - 2-
2-hbphtraLenesqu 3 (methylo P P% al enesul flonam de
chl ori dﬁ Re5aZIny. mquyld 3, 5- Di met h ;yfﬂl )t ?IIZB‘é‘?SHﬁ&Nb - 2-470
1- Napht A yl ox yl]-1-napht haI enesul fponam de
?hl OLi lde%%%?wnkﬁ%ﬁl{m S ldég&gb]mst h)%lmalha?)l per azi nSI )-2- 4- 468
met hy phenyh =4 Xy ) be I henyT oxly) benzengsul f onam de
(E33) oﬁgﬂ%ﬁ’l &Jgéélsf\% {é @'1? Haﬁgﬁwg‘@lﬂoper %’m ngl) )-2-
4-1 odobe rpapasﬁuj:lﬁ;ﬂmn&l]ﬂ@@[i léyrezdiyll-m W))bhmeyd:s}ﬁfdnylodobenzen@ﬂuI f pnam de
chl oride (E34) N-£ 7& , H I-I -pi per azi nyl)) - 2-
?Egg;nol ¥H¢@ﬁ9°mﬁ? Qxﬁahyloxy o} - 8- qui nol i nesul fonanj de chl ori de

Examples 28-30

Examples 28-30 (E28-E30) were prepared using similar methods to that described for

Example 1 (E1) from 3-(cis-3,5-dimethyl-1-piperazinyl)-4-(methyloxy)aniline (D2)

and the appropriate sulfonyl chloride indicated in the table:

N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4- 3,5-Dimethyl-4- 395
(methyloxy)phenyl]-3,5-dimethyl-4- isoxazolesulfonyl
isoxazolesulfonamide (E28) chloride
2,3-Dichloro-N-[3-(cis-3,5-dimethyl-1-piperazinyl)- | 2,3- 444/446
4-(methyloxy)phenyl]benzenesulfonamide (E29) Dichlorobenzenesul

fonyl chloride
3,4-Dichloro-N-[3-(cis-3,5-dimethyl-1-piperazinyl)- | 3,4- 444/446
4-(methyloxy)phenyl]benzenesulfonamide (E30) Dichlorobenzenesul

fonyl chloride

Examples 31-38

Examples 31-38 (E31-E38) were prepared using similar methods to that described

below from 5-(cis-3,5-dimethyl-1-piperazinyl)-2-(methyloxy)aniline (D4) and the

appropriate sulfonyl chloride listed in the table:
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3,4-Dichloro-N-[5-(cis-3,5-dinethyl-1- 3,4- 444/ 446 pi perazinyl)-2-
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el t her

char act er| as the free base or hydrochloride salt MS_Exanple
Sul fonyl [ Chl oride Aniline N-[4-Cyano-3-(ci s13, 5-di met hyl -1 - 4t (2MSD28] 453
pi p eraz| nyl ) phenyl ] - 4-Egamplei enyl ) benzenesiil f Sulfonyl Chloride
[M+H]*
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2- 2-Naphthalenesulfonyl 426
(methyloxy)phenyl]-2-naphthalenesulfonamide chloride
(E31)
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2- 1-Naphthalenesulfonyl 426
(methyloxy)phenyl]-1-naphthalenesulfonamide chloride
(E32)
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2- 4- 468
(methyloxy)phenyl]-4- (Phenyloxy)benzenesulf
(phenyloxy)benzenesulfonamide (E33) onyl chloride
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2- 4-Todobenzenesulfonyl 502
(methyloxy)phenyl]-4-iodobenzenesulfonamide chloride
(E34)
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2- 8-Quinolinesulfonyl 427
(methyloxy)phenyl]-8-quinolinesulfonamide chloride
(E35)
3,4-Dichloro-N-[5-(cis-3,5-dimethyl-1- 3,4- 444/446
piperazinyl)-2- Dichlorobenzenesulfon
(methyloxy)phenyl]benzenesulfonamide (E36) yl chloride
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temperature until the reaction was complete (1 hour — overnight). The mixture was

then concentrated in vacuo and the residue partitioned between dichloromethane and
saturated aqueous sodium bicarbonate solution and the layers separated. The aqueous
layer was re-extracted with dichloromethane (x2) and the combined organic layers
washed with brine, dried over anhydrous magnesium sulfate, filtered and concentrated
in vacuo. The residue was then purified, where appropriate, using an SCX ion
exchange cartridge (Varian bond-elute) eluting with methanol followed by ammonia
(1M in methanol) and then ammonia (2M in methanol) and the appropriate fractions
combined and concentrated in vacuo to afford a crude product. Further purification by
mass directed autoprep HPLC and/or by trituration (with methanol or DMSO/MeCN)
or by chromatography on silica gel eluting with (0 to 10% methanol in
dichloromethane) afforded the desired product which was characterised either as the

free base or hydrochloride salt.

Example Sulfonyl Chloride Aniline s
[M+H]*

N-[4-Cyano-3-(cis-3,5-dimethyl-1- 4-(2- D28 453
piperazinyl)phenyl]-4-(2- Thienyl)benzenesulfonyl
thienyl)benzenesulfonamide (E39) chloride (using D31)
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)- | 5-Fluoro-3-methyl-1- D4 464
2-(methyloxy)phenyl]-5-fluoro-3- benzothiophene-2-sulfonyl
methyl-1-benzothiophene-2- chloride
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dimethyl-1- thienyl)benzenesulfonyl
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N-[3-(cis-3,5-Dimethyl-1- 4-(1H-Pyrazol-1- D21 412
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yl)benzenesulfonamide (E46)
5-Chloro-N-[3-(cis-3,5-dimethyl-1- 5-Chloro-2- D2 460/462
piperazinyl)-4-(methyloxy)phenyl]-2- | naphthalenesulfonyl
naphthalenesulfonamide (E47) chloride
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4-(methyloxy)phenyl]-4-
biphenylsulfonamide (E48)
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Examples 55-68

Examples 55-68 (E55-E68) were prepared using methods similar to that described

below from the appropriate aniline and sulfonyl chloride listed in the table:

The appropriate aniline (1 eq) in pyridine (ca. 0.1M) was treated with the appropriate

sulfonyl chloride (1.2 — 1.9 eq) and the resulting mixture stirred at room temperature

until the reaction was complete (2 hours — overnight). The mixture was then

concentrated in vacuo and the residue and partitioned between dichloromethane and

saturated aqueous sodium bicarbonate solution and the layers separated using a

hydrophobic phase-separation cartridge. The organic layer was washed with

additional saturated aqueous sodium bicarbonate solution and then concentrated in

vacuo. The residue was then purified using an SCX ion exchange cartridge (Varian

bond-elute) eluting with methanol followed by ammonia (1 to 2M in methanol) or by

chromatography on silica gel eluting with (0 to 10% methanol in dichloromethane) to

afford a crude product. Further purification by mass directed autoprep HPLC or
trituration (with dichloromethane) afforded the desired product which was

characterised as either the free base or hydrochloride salt.

Example

Sulfonyl Chloride

Aniline

MS
[M+H]T
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Examples 69-81

Examples 69-81 (E69-E81) were prepared using methods similar to that described

below from the appropriate aniline and sulfonyl chloride listed in the table:

A solution of the appropriate aniline (1 eq) in dichloromethane (ca. 0.06 — 0.13M)

was treated with morpholinomethyl-polystyrene HL resin (4 - 4.2 mmol/g loading, 2

eq) followed by the appropriate sulfonyl chloride (1.5 — 2.0 eq). The resulting solution

was stirred room temperature for (1 — 2 days) and was then filtered, washing with

methanol, and the filtrate concentrated in vacuo. The residue was then purified using

an SCX ion exchange cartridge (Varian bond-elute) eluting with methanol followed

by ammonia (0.5M to 2M in methanol). The appropriate fractions were combined and

reduced in vacuo to afford a crude product which was purified further by mass

directed autoprep HPLC or trituration (with diethyl ether, DMSO/MeCN or methanol)

and/or by chromatography on silica gel eluting with (0 to 10% methanol in

dichloromethane) to afford the desired product which was characterised as either the

free base or hydrochloride salt.

MS
E 1 Sulfonyl Chlorid
xample ulfony oride Aniline | [ypmp+
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)- | 2-Naphthalenesulfonyl D29 410
2-methylphenyl]-2- chloride
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79 WO 20%{@&&@%@ (E$e) EP2005/ 008263 | t hi ophenesul f onani de (E83)
N-[5-(cils Dinethyl-1- 4-Bi phenylisulfonyl D13 440
pi per azi n@#B)erﬂe-f\/I—[LSe(rcwphé-rﬂatqetmd lehl ¢ Bromsbphrengsuionylonafi 29 EB438/440
N-[5-(cifs-.3, 5- D'lﬁt hyl - -1 odobenze lc,l| fonyl D13 490
pi per azi [RIP§BLYYdo ophenyl ]-4- chl crcﬂﬁg P odobenzenesul f pnani de| ( E85)
4- Br omo- Ny ERylpRésyl beRzendsubfonpmide D13 460/ 462 dinet hyl -| - pi per azi nyl) - 2-
fl uorobenzenesul fonyl fluorophenyl]-{2- chloride fluorobenzenesulfonam ¢ge
(E86) 4-BESHD- 2-chl oro-N-[5-(cis- 44{Bronp-2- D13 476/ 478
3, 5- di nethyt=t+=piperazinyt)=2=—chtorobenzenesutfonyt—480

fl uor ophenyl ] benzenesul f onam chl ori de

Examples 82-100

Examples 82-100 (E82-E100) were prepared using methods similar to that described

below from the appropriate aniline and sulfonyl chloride listed in the table:

A solution of the appropriate aniline (1 eq) in dichloromethane and pyridine (1:1,

0.07M) was treated with the appropriate sulfonyl chloride (1.2 eq) and the resulting

solution stirred at room temperature overnight with more sulfonyl chloride being

added if appropriate. The mixture was then concentrated in vacuo and the residue

partitioned between dichloromethane and saturated aqueous sodium bicarbonate

solution and the layers separated. The aqueous layer was re-extracted with

dichloromethane (x2) and the combined organic layers washed with brine, dried over

anhydrous magnesium sulfate, filtered and concentrated in vacuo. The crude product

was then purified further by mass directed autoprep HPLC to afford the desired

product which was characterised as either the free base or hydrochloride salt.

Example Sulfonyl Chloride Aniline Vs
[M+H]*

4-Bromo-N-[3-(cis-3,5- 4-Bromo-2- D2 484/486

dimethyl-1-piperazinyl)-4- (methyloxy)benzenesulfon

(methyloxy)phenyl]-2- yl chloride (D30)

(methyloxy)benzenesulfonamid

e (E82)

N-[5-(cis-3,5-Dimethyl-1- 5-(2-Pyridinyl)-2- D13 447

piperazinyl)-2-fluorophenyl]-5- | thiophenesulfonyl chloride

(2-pyridinyl)-2-
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de (E87) 4-Bromp-N-[5-(cis-3,5- 4-Bronp-2- D13 456/ 458

di nmet hyl -1 - pi perazi nyl)-2- nethyl benzenesul fonyl fluorophenyl]-2- chloride
met hyl bermwenesulidaawnan de (E88) 4-Brono-N-[5-(cis-3,5- #cBEroms8682643

460/ 462 di net hyl -1 - pi perazi nyl)-2- fluorobenzenesul fonyl fluorophenyl]- 3-

chl ori de (E89) N-[5-(¢cis~3,5-Dipethy -~}
4-Iodobéﬁ?@ﬂ@%ﬁﬁﬂ§ﬁ@fﬂqiﬁ5§§20 piper%ngQI)iéjfr;oFojh- chls;iée
N5 (ol B Dy R e ( 2 [Py BBy o5 73 Dhped az a1 )| 2-
t hi ophenespdrizmy)-2 dhloeopheryl{-ét hydhdsidephenyl ] -5 -(2 80 WO 2006/ 010629
N e S O i v ] S
R s (e
di net hyl -phpqnaml}&%ﬂmﬁ@phﬁnylbénzpo&ﬁ@n@zol e- 4-sul f ony]| .
e ARG e GO eneont o S St “plaern 1
chl ori de 4-Bromo-N-[5-(cis-3,5- 4-Bromo-2- D13 | 460/462

dimethyl-1-piperazinyl)-2- fluorobenzenesulfonyl

fluorophenyl]-2- chloride

fluorobenzenesulfonamide

(E86)

4-Bromo-2-chloro-N-[5-(cis- 4-Bromo-2- D13 476/478/

3,5-dimethyl-1-piperazinyl)-2- | chlorobenzenesulfonyl 480

fluorophenyl]benzenesulfonami | chloride

de (E87)

4-Bromo-N-[5-(cis-3,5- 4-Bromo-2- D13 456/458

dimethyl-1-piperazinyl)-2- methylbenzenesulfonyl

fluorophenyl]-2- chloride

methylbenzenesulfonamide

(E88)

4-Bromo-N-[5-(cis-3,5- 4-Bromo-3- D13 460/462

dimethyl-1-piperazinyl)-2- fluorobenzenesulfonyl

fluorophenyl]-3- chloride

fluorobenzenesulfonamide

(E89)

N-[5-(cis-3,5-Dimethyl-1- 4-Todobenzenesulfonyl D19 520

piperazinyl)-2-fluoro-4- chloride

(methyloxy)phenyl]-4-

iodobenzenesulfonamide (E90)

N-[5-(cis-3,5-Dimethyl-1- 5-(2-Pyridiny1)-2- D22 473

piperazinyl)-2- thiophenesulfonyl chloride

(ethyloxy)phenyl]-5-(2- '
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(et hyl ox

y) phenyl ] -4-

| odobenzenesul f onam de (E94)
4-(5-Chloro-2-thienyl)-N[5- 4-(5-Chloro-2-
(ci s- 3, 5-wlomeddmnibe2b- t hi enyl ) benzenesul f onyl

D4 492/ 494
pi per azi npCrAR2006hbs263 de

(using D31) (nethyl oxy)phenyl]benzenesul f onam de (E95)
4_(5_C:h| oro-2-thi nn\lll I\Li’) 4 5-Chloro-2 D20 4871489
cyano- 5- (R31r1§11f9’1)52'd| rret hyl -I - thbenyl ) benzenesul f onyl pip
er azi nyl)phenvl Lhg; gsutdychl pride (using D3 1) opnam de |( E96)
N-[ 2- Cyano ? ?ce?ss 3, ! @ HJ’; ) 453 di net hyl -1 - pi per azi nyl ) pheny
Thi enyl) Wr{ze(msw—ﬁhmﬁthyn—l( 2- ¢ Hn&pMy(suﬁ'mmx;} D3 1)| D24 466
t hi enyl )benzenesgl f onam de (E97% c(15 Chl oro-2-thi ¢ny| ) - N-|[ 5-
4- ( 5- Chi [gMBer9Zn)g-510/ 512  (ci -@?’B-"di met hyl -1 - thienyl)benzenesu
pi per a2| gr&gﬂﬁétﬁylg he(ﬁlg}j}o‘r_ de (using D3 1) 81 WD 2006/ (010629
PCT/ EP20 /00 %y | 0xy) phenyl ] benzenesul f onam de (ﬁ98)
N-[5-(ci sb1ﬁh®yB|ulfen¢1yidel(E92l)- | od Jbenzenesul fonyl D22 516 pilper azi ny
chl or i de—~fettytexy) "‘""""l"ll] —4=—-pgahenzen st-f-orrant "‘99%
N-{5- (ci 7‘@‘@%‘%“‘ 4-10d ;ﬁ‘qg@ﬂghﬁ onyl D23 539'i 4521454
pi per azi ndﬁha)et}%fl-[l( h?l%i “b&)ﬂoﬁﬁdﬁ(ﬁol@&ééhﬂ&%flw -4
| odobenzjenesul f onam de _xarrp e 101
4- Br ono- I\(-n[l@hs(l@X}@PEeTB/l]c@ ilrét hyI clppée azi nyl ) - 4-
benzoxadiazole-4-sulfonamide
(E93)
N-[3-(cis-3,5-Dimethyl-1- 4-Todobenzenesulfonyl D27 516
piperazinyl)-4- chloride
(ethyloxy)phenyl]-4-
iodobenzenesulfonamide (E94)
4-(5-Chloro-2-thienyl)-N-[5- 4-(5-Chloro-2- D4 492/494
(cis-3,5-dimethyl-1- thienyl)benzenesulfonyl
piperazinyl)-2- chloride (using D31)
(methyloxy)phenyl]benzenesulf
onamide (E95)
4-(5-Chloro-2-thienyl)-N-[2- 4-(5-Chloro-2- D20 487/489
cyano-5-(cis-3,5-dimethyl-1- thienyl)benzenesulfonyl
piperazinyl)phenyllbenzenesulf | chloride (using D31)
onamide (E96)
N-[2-Cyano-5-(cis-3,5- 4-(2- D20 453
dimethyl-1-piperazinyl)phenyl]- | Thienyl)benzenesulfonyl
4-(2- chloride (using D31)
thienyl)benzenesulfonamide
(E97)
4-(5-Chloro-2-thienyl)-N-[5- 4-(5-Chloro-2- D18 510/512

(cis-3,5-dimethyl-1-
piperazinyl)-4-fluoro-2-

thienyl)benzenesulfonyl
chloride (using D31)
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4-Brom0-N-[3 -(cis-3,5-dimethyl-1-piperazinyl)-4-

(methyloxy)phenyl]benzenesulfonamide (E101)
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A solution of 3-(cis-3,5-dimethyl-1-piperazinyl)-4-(methyloxy)aniline (D2)

(800 mg, 3.40 mmol)

in dichloromethane (50 ml) was

treated with

- morpholinomethyl-polystyrene HL resin (1.70 g, 4.0 mmol/g loading, 6.80 mmol)

followed by 4-bromobenzenesulfonyl chloride (1.30 g, 5.09 mmol). The resulting

solution was stirred at room temperature overnight and was then filtered, washing

with methanol, and the filtrate concentrated in vacuo. The residue was then purified

using an SCX ion exchange cartridge (Varian bond-elute) eluting with methanol

followed by ammonia (2M in methanol). The appropriate fractions were combined

and reduced in vacuo to afford a crude product which was purified further by

chromatography on silica gel eluting with (0 to 20% methanol in dichloromethane) to

afford the title compound (E101). MS (ES+) m/e 454/456 [M+H]*.

The hydrochloride salt of the product was prepared by dissolving the pure material

from chromatography in dichloromethane and acidifying with ethereal HCI.

Example 102
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vacuo and the residue passed through an SCX colum eluting first with

nmet hanol and then 2M ammoni a in nethanol. The basic fractions were

conbi ned wodossliveat evaporated in vacuo to afford a crgdaEppsos@dus2ss whi ch
was purified further by chromatography on silica gel using a Flashnaster

and an el ution gaadi ent _of 0 to 10% net ha%n)_;zl in_di Ioronit hane. The
r el evant 4FBrane-dhEs-(eésrbSulimsthydd -piper aziy s (e Htyloxy &Eﬁﬂyélt' sd in vacuo to

afford the titl . n M5B (ES+) me 468/ 470 [ MtH +. Exanple 103
4- Br ono- Hlﬁtéylﬁ’gﬁ%e?’%@?"g‘.%?r‘e‘?égy@i-qz-)pi per azi nyl ) - 2- (et hyl oxy) phenyl ] - 2-

fl uor obenzenesul fonani de BRIQEPINPFr F tO'S ,NH | r, HN aN A solution of
5-(cis-3,5-di nethyl -1 -pi per ag )- % (nmethyl gxy)aniline (D4) (1.20 g, 5.09
nmol ) in dichloromethane (35 )y ™wes treat wWitth nor phol i nonet hyl -

pol ystyrene HL resin (2.43 g, 4.3’hmol Lg |
4- br ono- 2-fl uorobenzenesul fonyl c
resulting solution was 83 WD 2006/ 01k . PCT/ EP2005/ 008263 stirred at
room tenperature overnight, the res<r As then filtered off, the solvent
evaporated in vacuo and the residuel was then passed through an SCX col umm

eluting first wt t hanpl and. then b a .2yl [ e ngl he basic
fractiondt @%on & %ﬁ&ﬁ%@géﬁ?}e@%ﬂ;@metﬁ%ﬂﬁ% zﬁngg% Oﬁ&?/%lgl: ¥ ﬁl?)j)a@f%) ref a crude
product why A" YichloRFH&HaRN (95 am®o vt tad pwithf ingdphiclinohthyby

chromat ography using a Flashmaster and an el ution %radl ent ofOto 10%

met hanol piolystiiretd BE.oesn (e gThe meply nsding 168 mupal Toleweedby f-beemaer,

nbi ned ,and,,sql vent ted to.af i ; : . M8
(D) "o SRS ke BB Ay 7514 05 Bl T R SIAD)
[ 5- (Ci s- 3tiBrediatRIdRY tentpepitP@roazinigit) the resiméiltaned wff) Xihedydrt beapoeated i f onami de

(E104) Br G NH i . .
vacuo and the residue passed through an SCX column eluting first with methanol and

ding, 10.2 mol) foll owed by
(279 9, 10.2 mmol). The

then 2M ammonia in methanol. The basic fractions were combined and solvent
evaporated in vacuo to afford a crude product which was purified further by
chromatography on silica gel using a Flashmaster and an elution gradient of 0 to 10%
methanol in dichloromethane. The relevant fractions were combined and the solvent

evaporated in vacuo to afford the title compound (E102). MS (ES+) m/e 468/470
[M+H]T.

Example 103
4-Bromo-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]}-2-

fluorobenzenesulfonamide (E103)

A solution of 5-(cis-3,5-dimethyl-1-piperazinyl)-2-(methyloxy)aniline (D4) (1.20 g,
5.09 mmol) in dichloromethane (35 ml) was treated with morpholinomethyl-
polystyrene HL resin (2.43 g, 4.2 mmol/g loading, 10.2 mmol) followed by 4-bromo-

2-fluorobenzenesulfonyl chloride (2.79 g, 10.2 mmol). The resulting solution was
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HO 0 Q I A solution of

5-(cis-3,5-di nethyl-I-piperazinyl)-2-(nmethyloxy)aniline (D4) (1.20 g, 5.09
mol ) i n wdochéeariosmet hane (35 nl) was treated w th nor phecirmerowishys2es

pol ystyrene HL resin (2.43 g, 4 2 mml/g | oadi ng, 10.21 mml) and then the

4- b 2-chl b | id 2.9
resulr '? rﬁ@ 15”%@@? rrgﬂr%nég’g’%%lﬁ?ri?? grodght, f n{e([g’é’%’f@? gl?%’r gi]t?‘]'\?é Qfﬂ}ﬁ SOITV-ﬁrgFr esin
and was_fdhidhed in %Jaeﬂld%é Fbs,ldﬁswrﬂ@ém A5 thhfigh Gh\STX cEMARO in

vacuo. The éem due was then passed throu h an SCX colum eluting first
wi t h et Hastowith ahdtibaet ab@ltmm@rﬁMmmnbman@mﬁhﬁ@m Therhssisalgactions #E€t9 ons wer e

col | ect edan | v nt v or at LN vac f whi ch
was puri fCPB“g’H?egir Vlarp(%ﬁ?%ﬁlr W5ty L{?,ughgr&ig ﬁ{ﬂsq%ﬂ%%#e%ﬂg%%gu? :
el ution gpagiiedtto taf cc@urhﬁ aﬁa/opmﬁharf@hhdrrb}dblﬁbhﬁfdgmbamﬁag 4 IRashslasteant
fractions were collected, conbined and the solvent evaporated_ in vacuo to

af ford t adtan |eutiesnprdieat ofE1t0410% Mmethemnl) inydichlgematigne gthel I  Exanpl e

105 84 V\%a%g&?é %&gzgs)l gngP%%%?{egoggc@ 3solven ev&pczrated tq afford  the yﬁltle

4- Br ono- pi per azi ny oxy) phenyl | - 3-
f1 uor obe L@ﬂgpnlqg Eglp@e[ﬁz/@m M‘#H]’*\ N~ Oi 0 Q | A solution of
5-(cis- 3 pl per azi nyl ) - 2- (rrethyloxy)anlllne (D4) (400 ng,1.70

nmol ) in d| chI oronet hane (15 m) was treated w th norpholinonethyl -

pol ystyrene HL resin (1.00 g, 3.4 mmol/g | oading) followed by 4-brono-3-

fl uor obenzenesul fonyl chloride (0.50 m, 930 ng, 3.40 mvol ). The resulting
sol ution E,y@ﬁpﬁtligared at roomtenperature for overnight (20 hours). The

reaction mxture and was then filtered, washed wi th nethanol, and the
sol vent elBpometZechloro-(Natutsis-Fpfralimethyl-1-piperazinyl)-2-

(methyloxy)phenyl]benzenesulfonamide (E104)

A solution of 5-(cis-3,5-dimethyl-1-piperazinyl)-2-(methyloxy)aniline (D4) (1.20 g,
5.09 mmol) in dichloromethane (35 ml) was treated with morpholinomethyl-
polystyrene HL resin (2.43 g, 4.2 mmol/g loading, 10.21 mmol) and then the 4-
bromo-2-chlorobenzenesulfonyl chloride (2.96 g, 10.21 mmot). The resulting solution
was stirred at room temperature overnight. The resin and was filtered, washed with
methanol, and the solvent evaporated in vacuo. The residue was then passed through
an SCX column eluting first with methanol followed by 2M ammonia in methanol.
The basic fractions were collectedand solvent evaporated in vacuo to afford a crude
product which was purified further by chromatography using a Flashmaster using an
elution gradient of 0 to 5% methanol in dichloromethane. The relevant fractions were

collected, combined and the solvent evaporated in vacuo to afford the title compound

(E104). MS (ES+) m/e 488/490/492 [M+H]™.

Example 105
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residue was applied to an SCX colum eluting first with nmethanol and then
2M amonia in nmethanol. The fractions containing product were coll ected,
conbi ned wodoosamaeger at ed i n vacuo to afford a crude prodatiEPedvsobs2é@s dry
| oaded onto a colum and purified further by chromatography using a

Fl ashmaster with an el uti radient of 0.to 5% nmethanol |n

di chl or oM%ﬂ%‘%%e?“sztgvﬁ’r‘ﬂg’.eglpaﬁd’ﬁp@ﬁ&mby%g?ﬁm‘?%dOWSBE‘EH:X“'5’wer e conbi ned
and evap i the title conmpound (E105). M5 (ES+) rile
472/ 474 ?Nlﬁ,&f%dzgﬁégﬁﬁyg?%‘%ﬂgliggg salt of the product was prepared by

di ssolving the title conmpound) from chronat ogjaphy in dichl oronethane (I mn)
and a few drops of nethan® treating w Q.5nmL of IM HC in ether.
Exanpl e 106 4-Bronmp-N- [ 5-(G , 5- di met hyl 1 -pi\' erazinyl) - 2-

(et hyl oxy) phenyl ] benzenesul Rgpaxni_d&\( E2Q6 NN!jJ\ N)O""~ N Br I 8 WO
2006/ 010629 PCT/ EP2005/ 008263 //§Sbf

5-(cis-3,5-di methyl -1 -pi perazi nyl) - 2.4 xethyl oxy)aniline (D4) (1.20 g, 5.1
nmol ) in dichloromethane (35 mM) wag treated wi th norpholinonethyl -

pol ystyrene HL resin (2.45 g, 4.2 mml/g | oading, 10.29 mmol) foll owed by
4- br PWQ@”W|off0Bé(l"is-CBtEt-anhéﬂl@yl(12pi§QfaQinyI§Q—-@n¢m¥]lbiy)afﬁ'ﬁﬁer @) {401y
solution was stirred at roomtenperature overni -24hours)and then the

t
resin filmgtdd mmpwin hdichleraragibineal§ mHeW@S)Itr@@:tﬁg Véiﬁémh@i!mmthb’é'cuo. The

resi due was_ hassed.t hroug SGX ¢ | skt i ' it hanol
f ol | owed H?;ysgﬁf enﬂ% iraegfiﬁnrhrr'gph%’nc%?% %gﬂgrg)ﬁég@gﬂ?foil?gg{li%sﬁ\ﬁgﬁo (g:lol | ect ed,
conbi ned fargbBchgeRolIfaR cllvepe (RsE@hl, 9B0vag,B40 fiieol).CRhedesyltingsulitions

purified by F|ashmaster ausing an el ution Eradi ent of 0.to 10% nethanol in
di chl or orishiiied atHeom PEPERure fefcacaHhtieP dovs) Ehe saction mixEd2¥hd t he

I t . i
Sl S0t YRR O ALY it Miothdll, S AP Qo ErtBBted i Jdet) THE ©
N- [ 5- (ci sedde Diaseippliéd lto phpSCHzéaiyhi -chtingefitsy Ivasty itiemy] pad -tieh ot hyl - 2-

hi enyl nz | f onami
t eny )ba?nmglglae?ry met aggT. ﬁiﬁe

%‘E!:t?ogs containing product were collected, combined and
evaporated in vacuo to afford a crude product which was dry loaded onto a column
and purified further by chromatography using a Flashmaster with an eluting gradient
of 0 to 5% methanol in dichloromethane over 40mins. Fractions containing product
were combined and evaporated in vacuo to afford the title compound (E105). MS
(BS+) m/e 472/474 [M+H]T.

The hydrochloride salt of the product was prepared by dissolving the title compound
from chromatography in dichloromethane (Iml) and a few drops of methanol and

treating with 0.5ml of 1M HCl in ether.
Example 106

4-Bromo-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-
(methyloxy)phenyl]benzenesulfonamide (E106)
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sllia SNHOI'" NN HTo a mxture of

4- brono- N-[ 5- (ci s-3, 5-di net hyl -1 -pi perazi nyl) - 2-

(et hyl oxypphe@mbd2benzenesul f onam de (E106) (100 ny, 0. P2T/mPRéos/0es263
(4-nmethyl- 2-thienyl)boronic acid (71 ng, 0.50 mml) in DME (3 ml) was

added potassiumtert- butoxide (220 , L and.

tetraki sé P‘i’lﬁﬂ‘é‘h)??éh@?ﬁ}?ﬁgyﬁgﬂ‘ -amf%aﬁ)(ﬁm%?{&x&a@ﬂ%@@ GOt er (1
m) and e |t NQy; 47 i Fased,d ! WaMEB {Iﬁ,% Bing
absor bantg'e Ifél?lg 0;0110 ?i ééﬂ%%ﬁfr%ﬁlr?ﬁ%egs 'iﬁ'wer\?%sﬁetgtiregg m Xt ur ehoqv\glgmt ﬁgn

evapor at gdlystyreneaBilioreaind (241 igf i46H nunolg leadigoX 028 mmnely Solowied kY 4ni t h

t hanol _f ol I.owed b i i t 1) . —Th ' ti
wer e conbTReP SR AR Gral & T oty THE TeRAEEBRbE i L
further RyrBRSETHNE e&ﬁﬁga% SREABhtHRRfhor®and tndhe hesii ififefdosimathind

(E107). M5 (ESt+) me H +. 86 WO 2006/ 010629 PCT/ EP2005/ 008263
Exanpl e hoxghanol and the solvent evaporated in vacuo. The residue was passed through an

N[ 5- (ci $73r 2= et - L- Dl perazi Nyl )e-2- |.] = 2= et -4-(4-
et iyt - 2.5 ST b bRE AR gy O RBRATE otkalf T, % 14
a m xt ur gelefand flacHors-NrE Doll&ital, 3ombihiettahd yhe- dolveinpevappratgd ¥+ Recuo. The

(et hyl oxy) phenyl ] - 2- met hyl benzenesul f onam de 102) 20 0.26 mol )
and (4- ﬁﬁ%‘%yﬂ’mgm{tﬁ’l’%snwr) 1561 Bh f shpagier ausimgyan gl.Eugfn lﬁmi??g(bwtléé’ m) was
added  p '- > hd) Zotidths WL keoB8ed, combined and
tetrakis te??%*ﬁg?lyfd%ﬂl?ég‘%ﬁ%i‘%i{ﬁﬁkﬁ D FHERs TS 50T ol water (1 ni)
and the thesalvértreyapiratedte affbid theditlencempriund (RE0E. M(ES) mieghS4bXor bance)
at 100C for 30 mnutes. The resulting m xture was then evaporated in vacuo
and puri filMedldsi ng an  SCX cartridge el uting with methanol followed by

ammonia (2Min nethanol). The appropriate fractions were conbi ned and
evaporated in vacuo and the residue purified

Example 107
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-4-(4-methyl-2-
thienyl)benzenesulfonamide (E107)

To a mixture of 4-bromo-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-
(methyloxy)phenyl]benzenesulfonamide (E106) (100 mg, 0.22 mmol) and (4-methyl-
2-thienyl)boronic acid (71 mg, 0.50 mmol) in DME (3 ml) was added potassium zert-
butoxide (220 mg, 1.96 mmol) and tetrakis(triphenylphosphine)palladium(0) (15 mg,
0.01 mmol) in water (1 ml) and the resulting mixture stirred in a microwave (set at
high absorbance) at 100°C for 30 minutes. The resulting mixture was then evaporated
in vacuo and purified using an SCX cartridge eluting with methanol followed by
ammonia (2M in methanol). The appropriate fractions were combined and solvent -

evaporated in vacuo and the residue purified further by mass directed autoprep HPLC
to afford the title compound (E107). MS (ES+) m/e 472 [M+H]T.
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further by mass directed autoprep HPLC to afford the title conpound (E108).
M5 (ES+) me 486 [ MtH] +. Exanpl e 109

N[ 5- (ci sw8,2becitoab hyl - | - pi per azi nyl ) - 2- (et hyl oxy) phenyCira2¢02/008263
furanyl ) benzenesul f onam de (E109) 87 WD 2006/ 010629 PCT/ EP2005/ 008263 O
O-S/ 1~ NH HN: N1,~ T To a m xture of

4- brono- N-[ 5- (ci s-3, 5-di net hyl -1 -pi perazi nyl) - 2-

(et hyl o%gﬁﬂ Pybs benzenesul f onani de (E106) (100 ng, 0.22 nmol) and 2-
furanyl boronic acid (50 ng, 0.45 mml) in DVE &1 m ) was added potassium
tert- buthefs- Ctes—G,SEI)lmghylkl-@@mhyl)-é!ﬂ(inethyloxy)p enyl]-2-methyl—4 -(4-

tetrakis h|n IIad (15 mg, 0.01 mml) in water (1
m) and g“?@@’@?ﬁ%ﬁ g?'inH' g@:ﬁﬂ@ a mcrowave (set at high

absor bance) at 100C for 30 inutes. The resulting m xture was then
evaporated in vacuo and pugdified using an SCX cartridge eluting with

nmet hanol followed by a I 67 (2Min nethanol). The appropriate fractions
wer e conbi ned and evapor at in vacua and the residue purified further by
mass directed autoprep HPLC to the title conpound (E109). MS (ES+)
me 442 [ MkH] +. Exanpl e 110
N-[5-(cis-3,5-D nethyl -I-pipera I//?-Z-(met I oxy)phenyl )-2-fluoro-4- (4-
met hyl - 2-t hi enyl ) benzenesul fonam'cojé?(EI 10) FNLO 0---- NHH\N]JC NI, I
To a m xture of 4-brono-N-[5-(cis-ByNS- diyre | A pi perazinyl)-2-

(et hyl oxy) phenyl ] - 2-f | uor obenzenesude (E103) (100 ng, 0.21 mmol)
and

To a mixture of 4-bromo-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-

(methyloxy)phenyl]-2-methylbenzenesulfonamide (E102) (120 mg, 0.26 mmol) and
(4-methyl-2-thienyl)boronic acid (73 mg, 0.51 mmol) in DME (3 ml) was added
potassium tert-butoxide (263 mg, 2.34 mmol) and
tetrakis(triphenylphosphine)palladium(0) (15 mg, 0.01 mmol) in water (1 ml) and the
resulting mixture stirred in a microwave (set at high absorbance) at 100°C for 30
minutes. The resulting mixture was then evaporated in vacuo and purified using an
SCX cartridge eluting with methanol followed by ammonia (2M in methanol). The
appropriate fractions were combined and evaporated in vacuo and the residue purified
further by mass directed autoprep HPLC to afford the title compound (E108). MS

(ES+) m/e 486 [M+H]T.
Example 109

N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl}-4-(2-
furanyl)benzenesulfonamide (E109)
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(4-met hyl - 2-thi enyl )boronic acid (60 ng, 0.42 mmol) in DVE (3 nl) was added
potassiumtert-butoxide (220 ng, 1.96 mmol) and 88 WD 2006/ 010629

PCT/ EP20080Q06&2G8629t et r aki s(tri phenyl phosphi ne) pal | adi urC®)ergds/008263 0. 01
mml) in water (1 m) and the resulting mxture stirred in a mcrowave
(set at high absorbance) at 100C for 30 mnutes. The resulting m xture was
then evaporated in vacuo asftipurified using an SCX cartridge eluting with
met hanol fol |l owed by annon;a/(ZM in nmethanol) The appropriate fractions
wer e conbi ned and evaporated | cuo and the residue purified further by
mass directed autoprep HPLC to ord the titj e conpound (E110). M5 (ES+)
me 490 [ MtH] +. Exanple 111 jD

3'-Chloro-N-[5-(cis-3,5-di methyl -d=pi per azi fiyl J¥2- (et hyl oxy) phenyl ] - 4-

bi phenyl sul fonam de (EIl 1) ci CbIHRH N w.N~_Jo a m xture of

4-bronmo- N-[ 5- (ci s-3, 5-di net hyl -1 - pi pe
(met hyl oxy) phenyl ] benzenesul f onam de D6) (75 ng, 0.17 mmol) and (3-
chl orophenyl ) boronic acid (56 nyg, 36 pl) in DME (3 m) was added
pot assium tert-butoxide (180 ng, 1/60 mml) and

e

absor bangg)es )éa;@% hen3endbuTbiBSide TR 06RSUIODI Agk, MOXRUTRMBBS ahdiep-
evapor at ggkei}ﬂ;l?/ uongﬁde purified usi ngﬁanFS X cgf%t riagjge el B?i ng with

net hanol fufaplyTbowedlc byid dAtong,0.43 monel) reDMIAEB ynl) Ts addpd pplepsmm fitact i ons

wer e comi ned ev ated.in cuQ I | A rther b
mmss i duads B0 gREaT 5% BEsh R IEGHR PRl R BATANEBHEN Q) O, 5% e
m e 486/ 4861 ividt) +in vitan@l @1)1ahd the resulting mixture stirred in a microwave (set at
N-[5-(cis-3,5-D nethyl -1-piperazi nyl)-2-(nmethyl oxy) phenyl]-2-fl uorp-4-(2-
fur anyl ) biigh abrethaneefd OB a3 ingtys\hexgeBiing Besyr @P@G@@Ptﬁ%ﬁges 0

in vacuo and purified using an SCX cartridge eluting with methanol followed by

7

ammonia (2M in methanol). The appropriate fractions were combined and evaporated

in vacuo and the residue purified further by mass directed autoprep HPLC to afford
the title compound (E109). MS (ES+) m/e 442 [M+H] ™.

Example 110
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-2-fluoro-4-(4-
methyl-2-thienyl)benzenesulfonamide (E110)

To a mixture of 4-bromo-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-
(methyloxy)phenyl]-2-fluorobenzenesulfonamide (E103) (100 mg, 0.21 mmol) and
(4-methyl-2-thienyl)boronic acid (60 mg, 0.42 mmol) in DME (3 ml) was added

potassium tert-butoxide (220 mg, 1.96 mmol) and
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F 0O~ NH HN1: NI~ O 1 To a m xture of

4- brono- N-[ 5- (ci s-3, 5-di net hyl -1 -pi perazi nyl) - 2-

(et hyl oxypprb@mibd292- f | uor obenzenesul f onam de (E103) ( 1@0Tmp2008/02s63m0l )
and 2- furanyl boronic acid (50 ng, 0.42 mmol) in DVE (3 nl) was added

tassi umtert-. butoxi de .(220 ny, d .. .
Dot raki o (HHRSNERDPRIOASRNOR SR D b1 HRoD gngyatsrios) AR Bt o1 (1
m) and rrgﬁdthfgsﬂﬁﬁthﬁ?stmeﬁt # £ nSibiowa9d (bt A 1?%19 BB CES 8 160°C foir B0

absorbance) at” 100C for 30 mnutes. The resulting mxture was then
evapor at edinufes. Vlacresulting npiatuiré iwead then expparateor were rend gairidied tUswg 4 t h

nmet hanol | owed by .amoni a (2M.in. et hangl pRr.QRk | actions
wer e conbﬁfér)?é&a%ﬂ&ee%j‘e‘i% ggtﬁdnetﬁxﬁnc{}ggﬂ%w%d;ﬁy t(‘%1 %n%rggfz&ﬁeﬁpr&%@ég ’Mﬁt her by
mass di r gehREriate RRAER: Wik Coldiiif 00 Gvagdisted it baruo and cudsidtd pir2fied M5 ( ES+)
m e 460 [ +. Exanple 113 )

2- Chl or o-fivtha-se masgdBeciedrautaprep| HRLG dp ffosd the title camponad (B0 - 4- ( 4-
met hyl - 2- t hi e’g’?llzbe e f,rsulfonam' de (EI13) SNH ~NN- O/ To a mxture of
4- br omo- AEeR) %-%&ﬂ? i-s- 3, 5- di met hyl - | - pi per azi nyl ) - 2-

(et hyl oxy) phenyl ] benzenesul f onam de (E104) (70 ng, 0.14 mol) and
(4-methyl -2- thienyl)boronic acid (40 ng, 0.28 mmol) in DME (3 nml) was
added potEsgsmplnldert- but oxi de (142 ng, 1.26 mol) and

) ana ke HeSt Bt iBtg et A BPomd i h on e
absor banqﬁ;,h@,; 1R %abifide gglq? nutes. Additional (4-methyl-2-thienyl)boronic
90 WO 2006/ 010629 PCT/ EP20057 008263 acid (20 ng, 0.14 mmol) and

tetrakis(tri phenyl phosphi nel adiunm(0) (12 ng, 0.01 mmol) were then

added and the m xture stjrrg n a mcrowave (set at high absorbance) at
100C for a further 30 mnutes—he . sol vent was evaporated after transfer
to a new flask wi th nmethanol and ew drops of toluene and the residue

—S NH

To a mixture of 4-bromo-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-
(methyloxy)phenyl]benzenesulfonamide (E106) (75 mg, 0.17 mmol) and (3-
chlorophenyl)boronic acid (56 mg, 0.36 mmol) in DME (3 ml) was added potassium
tert-butoxide (180 mg, 1.60 mmol) and tetrakis(triphenylphosphine)palladium(0) (15
mg, 0.01 mmol) in water (1 ml) and the resulting mixture stirred in a microwave (set
at high absorbance) at 100°C for 30 minutes. The resulting mixture was then
evaporated in vacuo and purified using an SCX cartridge eluting with methanol
followed by ammonia (2M in methanol). The appropriate fractions were combined

and evaporated in vacuo and the residue purified further by mass directed autoprep

HPLC to afford the title compound (E111). MS (ES+) m/e 486/488 [M+HT.
Example 112

N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-2-fluoro-4-(2-
furanyl)benzenesulfonamide (E112)
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passed t hrough an SCX colum eluting with nethanol followed by 2M amoni a
in nmethanol. The appropriate fractions were collected and evaporated in
vacuo andwbheos/mevdue purified further by mass direct egdcamromsops2bi’LC t o
afford the title conpound (E113). MS (ES+) mie 506/508 [ MtH] +. The
hydrochl ori de salt of the product was prepared by dissolving the pure
material from chronmat ograp inIm dichloronmethane and treating with
0.5mk HA (1M in ether. Ex4
N-[5-(cis-3,5-Dinethyl-1-prpe

I}-Z-(nethyloxy)phenyl]-3-f|uoro-4-(2-
t hi enyl ) benzenesul f onam de (El SNH IiNN O To a mxture of

4- brono- N-[ 5- (ci s- 3, 5-di net hyl m'g@razinyl) 2-

(et hyl oxy) phenyl ] - 3-f | uor obenzengssil f onam de (N#105) (100 ng, 0.21 mmol)
and 2- thienylboronic acid (54 ng, 4 '
potassiumtert- butoxide (212 ng, 1.8f
tetraki s(tri phenyl phosphi ne) pal | adi um 12 ng, 0.01 mmol) in water (1
m) and the resulting mxture stirr@d in a mcrowave (set at high

absor bance) at 100C for 30 m nutes.'!Additional 2-thienylboronic acid (27

ng, 0.21 mmol) and_tetrakis(triphenyl I pal | adi 0) (1 , 0.01
nmol ) wer® thén add&d™8nd tte m{g’?’ff?{’é&% @?{}ggﬁ% llgetﬁ?'iér%é%%%z(‘?}ék?yat hi gh
absor banF{ﬁa}etl@‘lox%@&@nyf]ﬂl-ﬂﬁorBHéﬂzBﬂsuﬂﬁnmiﬂél(EEB%'['I"UO B8] §.2DimMEly aed 2por at ed
with addition of 'a few drops of toluene and the residue passed through an

SCX col urfaragyiboronic asitHStmas ) mnad) HRMME K neld veasrdded ppigssiEnHeifol . The

abasic fracti.on e in . ude

or oduct VBECHTR 122 ahEy SRS el P B b Y EIP AR R0 £8P 0620
PCT/ EP20GR¢ DRERZEP intviaer @l aWamid the asbitiagamixairt etiired iran thisowasaseewapor at ed
to afford the title conpound bELl4 . M5 (ESt) me 476$$N%Fﬂ+. The

hydr ochl dﬁ%@@ﬁ?@c@fmﬁﬁ@ Cofos d0arinyss. Thegissltiog pyxtyrecwey hem gvapeetedir e

terial . f ; ' i f
1L PSR S ) AR g P o

ammonia (2M in methanol). The appropriate fractions were combined and evaporated

in vacuo and the residue purified further by mass directed autoprep HPLC to afford
the title compound (E112). MS (ES+) m/e 460 [M+H],

Example 113
2-Chloro-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-4-(4-
methyl-2-thienyl)benzenesulfonamide (E113)

/\ Cl KL
NNFN

To a mixture of 4-bromo-2-chloro-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-
(methyloxy)phenyl]benzenesulfonamide (E104) (70 mg, 0.14 mmol) and (4-methyl-2-
thienyl)boronic acid (40 mg, 0.28 mmol) in DME (3 ml) was added potassium zert-
butoxide (142 mg, 1.26 mmol) and tetrakis(triphenylphosphine)palladium(0) (12 mg,
0.01 mmol) in water (1 ml) and the resulting mixture stirred in a microwave (set at

high absorbance) at 100°C for 30 minutes. Additional (4-methyl-2-thienyl)boronic
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Exanmple 115 N [5-(cis-3,5-D nethyl -I-piperazinyl)-2-(nethyl oxy) phenyl
-3-fluoro-4-(4- nmethyl-2-thienyl)benzenesul fonam de (E115) GSK719250X ]
(KC10499W0208a)10626 S NH N1 NO OQI 1 To a m xtur@CwfEP2005/008263

4- bronmo- N-[ 5- (ci s-3, 5-di net hyl -1 - pi perazi nyl) - 2-

B LSS5 A, o T
Cetraki o (URP &Ry Tie0s %ﬁ@eﬁiﬁ' p‘gltfléé‘.ﬁﬁ‘%&&?%g ‘#E?J pifave (ot at high (1 m)
and boe (hesyhidena: TORtater sturhadio miauisl TmEAEsiiowns sysrwrges aseor bance)
ﬁb | ;). aértrﬁmﬁfey t et @ﬁ%bﬁ@(ﬁ@%@% r?é;lﬁrﬂmnf?_é‘ioﬁmé)“ﬁ Pﬁlﬁé‘? é‘ﬁ‘?o e(riség&nég, 0.01
Cpga)ﬁgegﬁﬁlfglgg%ﬂ g coul.{rﬁt%}] @Tuﬁh%%ﬁth%bﬂh&fi‘(ﬂ folloRedb¢ PM@Mendri£in at  hi gh

absor ban at” or af er 4 m nutes. The sol vent was evapor at ed
wi th the aetirdlofhofpmoprate draoiensovere sblleted ardievapreatedsdi vrseo 384 4R t hr ough

an SCX col u elutin i t.h net hanol .follo A

The basi eiprdie fefe BB s SR T2 P oR BB JoReEATE0

pr oduct ur kg i [ ed autoprep HPLC and I t f ti

col | ect em@-y&ﬂffg@%&@g@?&ﬁ% af f ordpt hg title congguﬁ\éa?El 1r5?? :vgns

é Fg;%l n eTlﬁfﬁydrMiﬂ&rl‘de %’dltth};&dr%roﬂucer\Ladans;de by disselvpigodie qureverstesiabpar ed by
vin e pure materia rom chr omat ogr aphy in. | .chl ret h

and a { cuomGETOHoBEDRB TR APHGETERY PO A eGSR TR TELA i et her

92 WO 2003&310629 PCT/ EP2005/ 008263 Exanple 116

N-[ 5- (ci s=3;5- Di net hyl -1 - pi perazi nyl ) - 2- (et hyl oxy) phenyl ] - 3-f | uor o- 4- ( 3-
furanyl ) benzenesul f onani de (El 16) F yl oxy) phenyl ] ro-4-(

Example 114
N- [5-(cis—3,S-Dimethyl-l-piperazinyl)-2-(methyloxy)phenyl] -3-fluoro-4-(2-
thienyl)benzenesulfonamide (E114)

% H\NH
s/l‘:‘l N\)\
1

o’ S
7
To a mixture of 4-bromo-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-
(methyloxy)phenyl]-3-fluorobenzenesulfonamide (E105) (100 mg, 0.21 mmol) and 2-
thienylboronic acid (54 mg, 0.42 mmol) in DME (3 ml) was added potassium fert-
butoxide (212 mg, 1.89 mmol) and tetrakis(triphenylphosphine)palladium(0) (12 mg,
0.01 mmol) in water (1 ml) and the resulting mixture stirred in a microwave (set at
high absorbance) at 100°C for 30 minutes. Additional 2-thienylboronic acid (27 mg,
0.21 mmol) and tetrakis(triphenylphosphine)palladium(0) (12 mg, 0.01 mmol) were
then added and the mixture stirred in a microwave (set at high absorbance) at 100°C
for a further 45 minutes. The solvent was evaporated with addition of a few drops of
toluene and the residue passed through an SCX column eluting with methanol
followed by 2M ammonia in methanol. The abasic fractions were combined and the

solvent evaporated. The crude product was purified by mass directed autoprep HPLC,
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ONH ,NN~ O/ To a mxture of

4- brono- N-[ 5- (ci s-3, 5-di net hyl -1 -pi perazi nyl) - 2-

(et hyl oxypprb@mibd293- f | uor obenzenesul f onam de (E105) ( 1@0Tmp2008/02s63m0l )
and 3- furanyl boronic acid (47 ng, 0.42 mmol) in DVE (3 nl) was added
pot assium tert- bytoxide

212 .89 mmol d .
';71 e'; rakids(ﬂf“? rPeeERy Bﬁéﬂﬂﬁrﬁoﬁiéﬁtﬁ%gggdi]ﬂﬂﬁ’i‘toﬁva?%)?teﬁ&? affprd, the fitle fo?iﬁo\]i%dt er (1
and t e j i grred in a mcrowave (set at high
abs_orbanégﬁlétmqgﬁézgﬁﬁﬁme& The sol vent was evapor at ed vvigth t he
addi ti on e @/dresNHRPRLASE thelpeusiiet s prdparedshyd dissqieingeatle phrcomgferian  SCX
colum eluting with nethanol followed by 2M anponia in metg%gol . The basic

fracti ongromeheoredatriapey imrlanl: dishlostethance b ar Bie drors Rl Betgeolpi¥huct was
purified by.smass . dhregt r HPLC and the relevant fractions

col | ect ed” dﬁ%ﬁig‘iv{?ggtﬁlev}ggo@g@ggeﬁgr' afford the title conmpound (El 16). M
(ESt+) me 460 [MtH +. The hydrochl oride salt of the product was prepared by

di ssolving the pure material from chromatography in Imi dichl oronethane
and a feW¥H@pé 148t hanol and acidifying with 0.5 HJ (1M in ether.

Exanpl e Lkfz N 5 H6d -1 -4_thl | - ) henyl]-3' -
(et hyl Qo T P Rhe b a2 R RTINS TR o3 o
2006/ 0106GA6thPEZ/tERAP)béRASGR onTmide BIS)UGSKSF19250A (KC104997-020B3)
4- bronmo- N-[ 5- (ci s-3, 5-di net hyl -1 - pi perazi nyl ) - 2-
(et hyl oxy) phenyl ] benzengsul f onam de (E106) (100 ng, 0.22 nmol) and {3-
[ (et hyl oxy) net hyl ] pheny/}b\ronfc acid (75 ng, P.45 mmol) in DVE (3 nm) was
added potassiumtert-but byide

ES, 0. 01 nmol) in water (1 m)

tetrakis(triphenyl phosphi ée) oF:
and the resulting mxture stivge set at hi gh absorbance)

at 100C for 30 mnutes. The resulot’/l‘ﬁg
purified by SCX fol |l owed by T

To a mixture of 4-bromo-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-

(methyloxy)phenyl]-3-fluorobenzenesulfonamide (E105) (100 mg, 0.21 mmol) and
(4-methyl-2-thienyl)boronic acid (60 mg, 0.42 mmol) in DME (3 ml) was added
potassium  tert-butoxide (212 mg, 1.89 mmol) and
tetrakis(triphenylphosphine)palladium(0) (12 mg, 0.01 mmol) in water (1 ml) and the
resulting mixture stirred in a microwave (set at high absorbance) at 100°C for 30
minutes. Additional (4-methyl-2-thienyl)boronic acid (30 mg, 0.21 mmol) and
tetrakis(triphenylphosphine)palladium(0) (12 mg, 0.01 mmol) were then added and
the mixture stirred in a microwave (set at high absorbance) at 100°C for a further 45
minutes. The solvent was evaporated with the addition of a few drops of toluene and
the residue passed through an SCX column eluting with methanol followed by 2M
ammonia in methanol. The basic fractions were combined and the solvent evaporated.
The crude product was purified by mass directed autoprep HPLC and relevant
fractions collected and solvent evaporated to afford the title compound (E115). MS
(ES+) m/e 490 [M-+H]T.

The hydrochloride salt of the product was prepared by dissolving the pure material
from chromatography in 1ml dichloromethane and a few drops of methanol and
acidifying with 0.5ml HC1 (1M) in ether.
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mass directed autoprep HPLC to afford the title conmpound (El 17). M (ES+)
role 496 [MtH +. The hydrochl oride salt of the product was prepared by
di ssol vi jgotzh@/qaue2e material from chromat ography in | nmpcairekéosnesee: hane,
acidifying wwth 0.4nl HO (1M and stirring at roomtenperature for

30m ns, evaporating and drying. Exanple 118

N-[5-(cis-3,5-Di nethyl-I-piperazinyl)-2-(nethyl oxy)phenyl]-4-(3-
furanyl)%g;‘? ggy6fonam de (E118) o NH NOW H gl / To a mxture of
4- br ono- éﬁi(lm s-3, 5-di net hyl - | - pi per azi nyl ) - 2-

( et hyl ox3)[FHeissd,3-Dimetnddupipersaimyle2-(Eetdyjoxy)plenyd)-3-Guppo-d(d1 ) and 3-

furanyl bgronic._acid (5 ve 40 ) in DVE (3 mM) was added potassium
tert- buth%"(Yi)bFE%e%ﬂ?o%ﬂe ﬁﬁﬁlﬂnd

tetraki s(triphenyl phosphise) pal  adi um(0) (15 ny 0.01 mml) in water (1
m) and the resulting moxtufe stirred in a mcrpwave (set at high
absorbance) at 100C for Npates. The resul g7 ngwm xture was purified by
SCX followed by mass direct e opriep HPLC t o gfford the title conpound
(EI 18). M5 (ES+) me 442 [ MFRp+. ROEyIROChNor e salt of the product
was prepared by dissolving the sobid %ma al  from chromatography in | n
di chl oronet hane and adding 0.4nl HC ¢1M~1n ether, stirring at room
tenperatuire for 30m ns, evaporating and drying. 94 WO 2006/ 010629

PCT/ EP2005/ 008263 Exanple 119 N ) . . :

[5-(cis- %5 Di Bet hyPiNEsi perefzi nyfPromg-Aekn(risoley)dimethyl-1 -pipepaginyl)-2-

thienyl) ttﬁf%ﬁﬁ@&%ﬁeﬁ?ﬂ@-ﬂ&orggér&gﬂesﬁfélaﬁﬁdgmMSN(100 mg, 0.21 mmol) and 3-

furanylboronic acid (47 mg, 0.42 mmol) in DME (3 ml) was added potassium ferz-

butoxide (212 mg, 1.89 mmol) and tetrakis(triphenylphosphine)palladium(0) (12 mg,
0.01 mmol) in water (1 ml) and the resulting mixture stirred in a microwave (set at
high absorbance) at 100°C for 30 minutes. The solvent was evaporated with the
addition of a few drops of toluene and theresidue passed through an SCX column
eluting with methanol followed by 2M ammonia in methanol. The basic fractions
were combined and the solvent evaporated. The crude product was purified by mass
directed autoprep HPLC and the relevant fractions collected and solvent evaporated to
afford the title compound (E116). MS (ES+) m/e 460 [M-+H] ™,

The hydrochloride salt of the product was prepared by dissolving the pure material
from chromatography in 1ml dichloromethane and a few drops methanol and

acidifying with 0.5ml HC1 (1M) in ether.
Example 117

N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-3'-
[(methyloxy)methyl]-4-biphenylsulfonamide (E117)
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H To a m xture of 4-brono-N-[5-(cis-3,5-dinethyl-I|-piperazinyl)-2-

(met hyl oxy) phenyl ] benzenesul f onam de (E106) (200 ng, 0.44 mmmol) and 3-

t hi enyl boworb@/mceé2d (113 ng, 0.88 nmol) in DMVE (3 ml) wesTawded/ops2bassi um
tert- butoxide (445 ng, 3.97 mmol) and

ﬁi;;‘ééii@ EQSQYL irﬂg;i%@'x? Ha st | beme e o Sy s Lo pemigp o
evapor at 1etl}ytr[%(y3 5 Hﬁée%?%%gm%ﬁg%zﬁpﬁgggpé g%f%gggﬂﬁg}@f\%? Zg%ﬁgpt i oned
grerrﬁ]gﬁgfl[h?% )oﬁg{]ngét?ﬂgﬁlegm?‘r?gif\(m;ﬁ I\(/Ih i(mnig?ﬁ:ofrm(&)l) 11?@1?12: (ﬁ ﬂ)gz;; by mass
g}][g?ée?;dd@.oprﬁﬂﬁaﬁﬁpﬁ@ ff)fer%B?‘lg? tr&t2 rat i wi ﬁ%di et“ﬂ??ls)et her to
O?ﬁr%liég(@%%ﬂgipﬁﬁgmgéﬂ a&%\&oa'\(ffs AP 0101 hgoB5 & i Thml) HAe the

hydr ochl piroduct s prepared by dissolving the pure
materi al refulting elixorattgedpny mivrdwdvedisethatoighebierhanceh @t d@&’ & 19 with

0.5m H ' irri
120 c mgn]ﬁ"zgs. ’Il‘ﬂe rees'\ltlltcllgé mi;’scttulrer Was theft teve{p%?ﬂ]e& gnrﬁ)gﬂl'?ﬁelﬁrb%/ é@f( folIRWEd b}EX anpl e

N-[5- (Ci S5 3as2aiRiciRRt Mbprep MINKT 3G afftd) thé-th dnB1L7H-MR-(BS#) di/ayl ) - 2-
t hi ophenzrgg Sf%l%fn@dﬂﬂ(’pé% 0) 95 G e ooanes NS & & -
- O=S=0 Nt%l M-EHFHN hNJI HO N;][S-l(ci s-3,5-Di net hyl - |

- pi perazin -2-(net 0X en -5-(2- i dinyl.)-2- i oph ] '
B by i ik bt B o SRS B o
treate Lt r . brom ' ' REEA ] 1) f
4.5 hour \é\af‘rmﬁu‘%ﬁ{h{#}gf&o% %%?%%R{r‘r#%}(g%ngglgﬁgﬁ%g i ch|ﬂ§§§%§%§eﬂ% (ﬂnl}d? ag@ngml ;)r

was addedstireifg af foemnbemiperacurs forr30edng evaporstingempgdrdngr e over ni ght. Water and
met hanol were

Example 118
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-4-(3-

furanyl)benzenesulfonamide (E118)

o)

To a mixture of 4-bromo-N-[5-(cis-3,5-dimethy!-1-piperazinyl)-2-
(methy}oxy)phenyl]benzenesulfonamide (E106) (100 mg, 0.22 mmol) and 3-
furanylboronic acid (54 mg, 0.48 mmol) in DME (3 ml) was added potassium fterz-
butoxide (220 mg, 1.96 mmol) and tetrakis(triphenylphosphine)palladium(0) (15 mg,
0.01 mmol) in water (1 ml) and the resulting mixture stirred in a microwave (set at
high absorbance) at 100°C for 30 minutes. The resulting mixture was purified by SCX
followed by mass directed autoprep HPLC to afford the title compound (El 18). MS
(ES+) m/e 442 [M+H]T.

The hydrochloride salt of the product was prepared by dissolving the solid material
from chromatography in 1ml dichloromethane and adding 0.4ml HCI (1M) in ether,

stirring at room temperatuire for 30mins, evaporating and drying.
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cautiously added and the solution basified to pHO with saturated agueous
i carbonate solution. The precipitated solids were filtered, washed
wi t h et hewoanebioipszoi fi ed by mass directed autoprep HPLCprw/ezRdosnds2ehe title

sodium b

conpound

N-[5-(cis-

pyrrolidi
conmpound

pi perazin
2-pyrroli

PCT/ EP200

5-Brono- N-[ 5-(ci s-3, 5-di

t hi ophene
5-(cis-3,
nol ) in
pol ystyre
5- br ono-
sol ution
and the s

silica gel (Flashmaster (11)) eIutinngﬁt

(E120). MB (ES+) me 445 [ MrH +. Exanple 121

ﬂ%}l prepared from4-brono-N-[5-(cis-3,5-dinmethyl-I-
y ?nethyloxy)phenyl]benzenesulfonanide (E106) and

3, 5-Di net hyl - | - pi perazi nyl ) - 2- (et hyl oxy) phenyl ] - 4- (2- oxo- 1-
nyl ) benzenesul fonam de (E121) 0 NS NH On NN H The title

W—[&(tﬁs368b1mthy181-mﬁeaﬁz1 2q@ndtRylok@phesatai@ed for Exanple 23
(E23). Ms (ESH). mle 459 [ MrH + ﬁﬂg Dﬁe ?yzz 96 WO 200(2/010629

thigp zenesulfonamlde (E1 1

sul fonam de (El H O~INNSo S Br A solution of
5-di net hyl - | - pi pexazi
di chl oronet hane (50 m
ne HL resin (2.10 g,
2-t hi ophenesul f onyl chi or IodéN (1.33 g
was stirred at roomtenperat
ol vent evaporated. The residuye ws

S

Oto

To a mixture of 4-bromo-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-
(methyloxy)phenyl]benzenesulfonamide (E106) (200 mg, 0.44 mmol) and 3-
thienylboronic acid (113 mg, 0.88 mmol) in DME (3 ml) was added potassium tert-
butoxide (445 mg, 3.97 mmol) and tetrakis(triphenylphosphine)palladium(0) (30.5
mg, 0.03 mmol) in water (1 ml) and the resulting mixture stirred in a microwave (set
at high absorbance) at 100°C for 30 minutes. 2-3ml of toluene added and solvent
evaporated, the residue dissolved in methanol and added to a preconditioned
(methanol) SCX cartridge eluting with methanol (x3), ammonia (1M in methanol
(x2)) and then ammonia (2M in methanol (x3)), followed by by mass directed
autoprep HPLC followed by trituration with diethyl ether to afford the title compound
(E119). MS (AP+) m/e 458 [M+H]™.

The hydrochloride salt of the product was prepared by dissolving the pure material
from chromatography in 1ml dichloromethane and acidifying with 0.5m1 HC1 (1M) in

ether, stirring at room temperature for 1hour.
Example 120

N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-hydroxyphenyl]-5-(2-pyridinyl)-2-
thiophenesulfonamide (E120)

95

| -1 - pi perazi nyl)-2-(met hyl oxy) phenyl ] - 2-
2-(methyl oxypaniline (D4) (1.00 g,
tgeated wi I h norpholinonethyl -

/g | oadf'ng,N8. 50 nmmol ) foll owed by

\5/@ mmol ). The resul ting

ernight® and was then filtered
5 then chromat ographed over

4.
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10% met hanol in dichl oronet hane 90% for 5mns, 0-10% 20 m ns and 10% 10

mns). The conpound was then purified by nass directed autoprep HPLC and

t he resi dwe 20damvdzer purified by SCX, eluting wth met haooleEpkeossbs2and t hen

NHAOH et hanol . (E122). MS (ES+) mle 460/462 [ M-H +. Exanple 123

N-[5-(cis-3,5-Di methyl -I-piperazinyl)-2-(nmethyl oxy) phenyl] - 5-{3-

[ (met hyl oxy) met hyl ] phenyl } - Z=TtN ophenesul f onam de (E123) ~O1 S O NH To a

m xture of 5-brono-N-[5-(ci%s 3,b-di nethyl-1-piperazinyl)-2-

(et hyl oxy) phenyl ] - 2-t hi ophe | f onam de (E122) (100 mg, 0.22 mmol) and

{3- [ (et hyl oxy) met hyl ] phenyl } b ic acid (83 ng, 0.5 mmol) in DVE (3 ml)

was added potassiumtert-butoxsde X210 nyg, 1.9 mmol) and

tetraki s(triphenyl phosphi ne) pal | adi um(0) (1% ng, 0.013 mml) in water (1

m) and the resulting m xturestg£eped in Ngrowave (set at high

absor bance) at 100C for 30 ninuﬁ&s. The pesulting m xture was then

concentrated in Genevac and resi dueg pagse 9™ WD 2006/ 010629

PCT/ EP2005/ 008263 over SCX. Basic ions were re-concentrated in

Genevac and the residue purifiedyotsig nass directed autoprep HPLC to

afford the title conpound (E123). M5 (ES+) nfe 50 NHF% Exanpl e 124 N-

[ 5- (cis- HN-B5- taméxSHmmathqdrlpplpalzzmyl))z-énqthﬁlpw)pb%wmé% igyP<2-f | uor ophenyl )
2-thio sul f nam.

5- br ono- gﬁ" gs%l leagll(ge @5&5{% rﬁgﬂ);g? glszrfxﬁi?/ %a-g%lﬁoﬁ]eéﬁry ﬁﬁhﬂ)ﬁromethane

(et hyl OXFhﬂbl@ﬁW{r]:atéd withaph boeautibondde dﬁd1()]lﬂﬂ:ﬁ)21)etl(1ah5C(118gnl Q. 831301)1f011 ) and

(2- fluorophenyl) bor onlc acid_ (91 ng, 0.65 s, added
pot assi urfh 5p heuys.- O(rggglbﬁgmdg Ji glcm%qn}x ﬁ]ép 83 mPNEmmol) was a&g

te”ak' S(arﬁ]lﬁ'tHQ hHQ%ﬁHJE& %‘?%B&h'@ﬁ’#ﬁ%ﬁ& o@éﬁn YW HerOzR1 EHEB{a)aol {izeil@t er (1

and the resu tlng m xture st |nam rowave (set at high
absor bancantiatslyl 8ddedf and 8@ sulutidnebasifiddetor pHHIWlt}mg;ahutratth aguesas sbfiwm r educed

|dln r \elgf gg blc?azrl?c?r}ageogcﬁgtlg\ﬂ t'ﬂqe 8r|eg1%1tate£1 SO]IdS werg Lf'rlge;ede(\jNaléﬁec{I g/itﬁo%hérhgrpd mass

purified by mass directed autoprep HPLC to afford the title compound (E120). MS

(ES+) m/e 445 [M+H]™.

Example 121
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-4-(2-oxo-1-
pyrrolidinyl)benzenesulfonamide (E121)

The title compound (E121) was prepared from 4-bromo-N-[5-(cis-3,5-dimethyl-1-
piperazinyl)-2-(methyloxy)phenyl|benzenesulfonamide (E106) and 2-pyrrolidinone
using a similar method to that described for Example 23 (E23). MS (ES+) m/e 459

[M+H]T.

Example 122
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autoprep HPLC to afford the title product (E124). M5 (ES+) me 476 [ M+H +.
The hydrochl oride salt of the product was prepared by dissolving the pure
mat eri al wbroewmbs2omat ography in | m di chl oronet hane ane@camrdiospos?gs Wi t h
ImM HC1 (1M in ether, stirring for 30 mns at roomtenperature and
reduced under vacuum_  Exanpl 5. .

5- Chl or o rBrome- '&'@,’%‘3’ér%%JI'-ZIFP‘BFWIQQ}'ﬁ(f‘}e—ﬂiﬁ?’f@?hﬁﬁy&% phenyl ] - 2-

napht hal h&&id P2)98 WO 2006/ 010629 PCT/ EP2005/ 008263 CI NH O
TN\ Coplp QR ERd )

5-(cis-3,5-D nethyl -1 -pi perazinyl)-2-(nmethylpxy)aniline (D4) (100 nyg, O0.42
nmml) in pyridine (3 nl) was added 5-chl or -erfpht hal enesul fonyl chl ori de
(167 ng, 0.64 mml) and the resyltyng m xtpre irred at roomtenperature
for 1 hour. The pyridine was thap & .erﬁ. %d/aﬁd t he crude residue

¢

di ssolved in dichloronetha \ extracted with saturated aqueous
sodi um bi carbonate solutio 5 ~JAe aqueous | ayer was re-extracted
wi t h di chl oronet hane (2 x 2 m ) &and the conbi ned organic | ayers washed
with brine, dried over anhgdrous magnesium sulfate, and sol vent

ted. Th : [ t hen .di ' I dded t
= bre- cortie ARG Tl oy IR iar SRt il B39 (Rffienol  (x2)
fol I owed fys anmBI)i h ( WhdHIdtoRRiHAA qbo(mg) wae 2ddtddn wigt heorpholinedlethyl- The
appropriate fractions were conbi ned and reduced in_vacuo and _the residue

puri fi ed poliystyene Bl rasin £2.40 ged Oeamalis dppdae. BPanmel) fpHowed bné-brempe (E125).

M5 (AP+) e .4 [ i+ e frh . : was

pr epar ed Zﬁgﬁ%hselg% u@é& Mde;ng u(rljel';gn%%ﬁ wlg rng%gﬁﬁ5%%$ %&%‘%gﬁ% ?%jljé\l&m

di chl or ongt:b@n eempérhtun@oanight argicwal thyh Mijterddt dandGhs sblvet@vagdrbedi Thet her and

stirring at _roomtenperature for 45m ns. es 126-196 Exanpl 126-196

(E126- 1 gesidygwas ngpﬁéf%ﬁta&mwdr%’teh sds2 §5%n@ﬂ§i“}?§}ﬂi &Qg 61%&8% c‘f‘flnﬁ'oigo bel ow

from the RRPLARENSE & AEMbrolfkiate 08Nk S 6-1864 S0 Aind Al RY, 10 nli9. table:
The compound was then purified by mass directed autoprep HPLC and the residue

further purified by SCX, eluting with methanol first and then NH4OH/methanol.
(E122). MS (ES+) m/e 460/462 [M+H] .

Example 123
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-5-{3-
[(methyloxy)methyl]phenyl}-2-thiophenesulfonamide (E123)

STy

To a mixture of 5-bromo-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-
(methyloxy)phenyl]-2-thiophenesulfonamide (E122) (100 mg, 0.22 mmol) and {3-
[(methyloxy)methyl]phenyl}boronic acid (83 mg, 0.5 mmol) in DME (3 ml) was
added potassium tert-butoxide (210 mg, 1.9 mmol) and
tetrakis(triphenylphosphine)palladium(0) (15 mg, 0.013 mmol) in water (1 ml) and
the resulting mixture stirred in a microwave (set at high absorbance) at 100°C for 30

minutes. The resulting mixture was then concentrated in Genevac and residues passed
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To a m xture of the appropriate aryl halide (1 eq) and boronic acid (2 eq)
(or boronate ester) in DVE (ca. 0. 1M was added a solution of potassium
tert - but owodeoq(Aoeg) and tetrakis(triphenyl phosphi ne) patirarreos0s265 5- 10
ml % in water (ca. 0.2M and the resulting mxture stirred in a mcrowave
(set at high absorbance) at 100C for 30 m nuytes praopri ate

addi t i onatveh8EFn @S@é?@ﬁaﬂ%Wefeeﬁercé’ﬁp%f(fﬁaﬁdplﬁe#?ﬂeﬁﬂ%%?fha%erfﬁa}‘? RYF iR 0) were
added and_t he r @@g rEance) at
100C for %q%m X&H% %désf%lwrﬁrﬁﬁt egcat?ha[eﬁ&ggl)f%ﬁ%g% 0106 9 CT/ E 200)r51/ 008263
resul ting,d :i S then reduced in vacuo and purified using an SCX i on
exchange cart Idge (Varian bond-elute) eluting with nethanol followed by
anmonia (2Min nethanol). Alternatively, the crude reaction m xture was
added di rectlﬁlghﬁ the SCX ion exchange cartridge (Varian bond-el ute)

el uting wE¥m 4nol fol | oved by amonia (2Min nethanol). The

appropri BNQS-f(&@—(BtS-Dﬂﬁemyl-Q pipéiazig®-2(detheltxgPshenyl]-3-:flaorupbenyiy- r esi due
purified mass directed auto rep HPLC or chromatography on silica gel to
afford thbthmpll@leé %‘ﬁ was characterised as either the free base
or hydrochloride salt. Ex pl e Aryl Boronic aci
ester [Mr14]+ N-[5-(cis
(et hyl oxy) phenyl ] - 4- ( 6-'9
pyri di nyl ) benzenesul f onam de {
02/094815) N [5-(cis-3,5-D nmet_h ET RS
(met hyl oxy) phenyl ] - 5- (6- et hyl - 2- DPnet hyl) (6-
pyri di nyl)-2-thi ophenesul f onam de net (E127) pyridinyl)boronate (WO
02/ 094815) N-[3 (cis-3,5-Dinethyl -1 - ipera2| nyI) 4- E101 Bis(1,1- 467
(met hyl oxy) phenyl ] - 4- (6- et hyl - 2- Di met hyl et hy é}

pyri di nyl Thenzenesufixineani deOf E12§)bfﬁ@9ﬁ\i[5 QClb?r5r mﬁhy}ﬁd?lB?fé%léyl) -2-

(methyloxy)phenyl]-2-thiophenesulfonamide (E122) (150 mg, 0.33 mmol) and (2-
fluorophenyl)boronic acid (91 mg, 0.65 mmol) in DME (3 ml) was added potassium
tert-butoxide (329 mg, 2.94 mmol) and tetrakis(triphenylphosphine)palladium(0) (37

or M5 Hali de boronate

i nyI ) boronate (WO
- E122 Bis(1,1- 473

mg, 0.033 mmol) in water (1 ml) and the resulting mixture stirred in a microwave (set
at high absorbance) at 100°C for 30 minutes. The resulting mixture was then reduced

in vacuo, azeotroped with toluene (x3) and purified using SCX then mass directed

autoprep HPLC to afford the title product (E124). MS (ES+) m/e 476 [M+H]*,
The hydrochloride salt of the product was prepared by dissolving the pure material
from chromatography in 1ml dichloromethane and acidifying with 1ml HCI (1M) in

ether, stirring for 30 mins at room temperature and reduced under vacuum.

Example 125
5-Chloro-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-2-
naphthalenesulfonamide (E125)
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(WD 02/094815) N [5-(cis-3,5-Dinmethyl-I-piperazinyl)-2- E106
3-Pyridi nyl boronic 453 (nethyl oxy)phenyl]-4-(3- acid

pyri di nylwbenmenesul f onam de (E129) PCT/EP2005/008263
N-[5-(cis-3,5-Di nethyl -1-piperazinyl)-2- E122 2-Thi enyl boroni c 464
(met hyl oxy) phenyl ] - 2, 2" - bi t hjophene- 5- aci d sul fonam de (E130)
N-[5-(cis-3,5- Dlrrethyl-l-plp razinyl)-2- E76 2-Thienyl boronic 458
(net hyl oxy) phenyl ] -3-(2- a F0Q WO 2006/ 010629 PCT/ EP2005/ 008263

N-[3-(cis-3,5-Dinethyl- 1 _
20 458 iyl oxy) phenyl ]-4-(3- acid

t hi enyl )benzenesul fonam de (E132) 4zl | - BenzoN hi en-3-yl)-N[5-(cis-3,5- E106
1- Benzot hi en-3- 508 di et hyl -1 - pi p€ ( X boronic acid

met hyl oxy) phenyl | benzenesul f onam de _ _
(N-[3-)(/ci s-3, 5-Di net hyI -I - pi per azi nytg E74 3-Thi enyl boroni c 464
(et hyl OX)f) phenyl ] - bi t hi ophene-5- acid sul fonam de (E134)
N[ 3- (ci s48, a5 Sgin ﬁ§} |5 (rzs;ﬁ p&timethyl ypiperaziayd)-PHewiHybordaiilina 4) AHO

(1 Bens Sehi e gheiod) P RHee] 4 hBP RS SRt R s Mgt hlnesulfony1

di net hyl - bhlpnﬂe(]a’ﬂ i my) oézzmmbmm I‘ﬂlhé:re'sﬁlltldg rﬁlm@yﬁ@ewm%ﬁwe}n efature

t hi ophene am E136 N-[5 (cis-3,5-Dinmethyl- 1 -pi pera2| nyl)-2- E122
[ 4- (et hy W‘ ﬂ%?grgyf( g YRS 929 Gﬁwillffd znfl 4hg @E%dﬁ?yl‘eebdw -ddssolved in

Py .3% ny| BRAIPEhEhaty (sl SettAlAPRAR SO A lgs 35k Dy droghl or i de

solution (25 ml). The aqueous layer was re-extracted with dichloromethane 2x25
ml) and the combined organic layers washed with brine, dried over anhydrous
magnesium sulfate, and solvent evaporated. The crude residue was then dissolved in
methanol and added to a pre-conditioned 10g SCX cartridge (methanol) eluting with
methanol (x2) followed by ammonia (1M in methanol (x3) to 2M in methanol (x2)).
The appropriate fractions were combined and reduced in vacuo and the residue

purified further by mass directed autoprep HPLC to afford the title (E125). MS (AP+)

m/e 460/462 [M+H]*.
The hydrochloride salt of the product was prepared by dissolving the pure material
from chromatography in 1ml dichloromethane, 1ml methanol, acidifying with 0.5ml

HCI (1M) in ether and stirring at room temperature for 45mins.

Examples 126-196

Examples 126-196 (E126-E196) were prepared using methods similar to that
described below from the appropriate aryl halide and boronic acid as listed in the
table:

To a mixture of the appropriate aryl halide (1 eq) and boronic acid (2 eq) (or boronate
ester) in DME (ca. 0.1M) was added a solution of potassium fer¢-butoxide (9 eq) and
tetrakis(triphenylphosphine)palladium(0) (5-10 mol%) in water (ca. 0.2M) and the
resulting mixture stirred in a microwave (set at high absorbance) at 100°C for 30
minutes. If appropriate, additional boronic acid and
tetrakis(triphenylphosphine)palladium(0) were added and the mixture stirred in a
microwave (set at high absorbance) at 100°C for a further 30-45 minutes. The
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N-[3-(cis-3,5-D nethyl - 1- pi perazinyl )-4- E74 2-Thi enyl boronic 464
(et hyl oxy) phenyl ] -2, 2' - bi t hi ophene-5- acid sul fonam de (E138)

N[ 5- (ci sw8,2bechitoeb hyl - 1- pi perazinyl )-2- E106 [2- 496 PCT/EP2005/008263
(et hyl oxy) phenyl ] -2' - (et hyl oxy) - 4- (Et hyl oxy) phenyl ] bor

bi phenyl sul f onam de (E139) onic acid ) ) )

N-[ 3- (ci sesBltieDninsukyrasithes tsdveediinypquoandepigified Asing 9,33 jonexphange
(et hyl ox enwl,l-4"-1l et mdBRY rpinsg I in
b1 pheng FTonLd ol S 0 m ROV BRI b Qdibnie (21

N[ 3- (i snéthdnoD) metchydtivblypilieasradd reabiiortmiu]waadded0directly to the SCX

t hyl h [1-2" -1 -4- Fl l.) bor.gni 01 2006/,010629
G RO A I L I s
(ot hyl ouaiR R b Ehe b Mprtard fraBldHS e RORBHIR NS MchiodDh
N-[ 3- ( ci swdycbail theteyius ppiifiet by imagé iracted=aatoprepHilRIH [op shematography

t hyl ] l.]-2- | -4-(2- i.d ,.thi henz . ' E143
N T cr SrBBENH RRPRd a il (i b5 ARERACRER LePaID A (149)
(et hyl o PheRdkdcriotiRidy - 4- (6- Dinethylethyl) (6-

met hyl - 2-pyridi'nyl ) benzenesul f onanm de _nmethyl -2 (E144) pyridinyl)boeronate

(V0 02/ §94815)  3' - GbkmpleN- [ 3- (ci s- 3] Aty hyBerpnicetfion 3-|chM8o- 4-
041905 pperacy ) 4 (et yLony) A - Bk e
(et nyt G BRay LD BVE PR GOFBUE b Pl Corauhiaiy boron | "
bi pheny | |guidigney)pigenyy B4 6-miethyh+ d Dimethylethyl) (6-
RGO R R SR N I
pyridinyl)boronate
(WO 02/094815)
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2- | E122 | Bis(1,1- 473
(methyloxy)phenyl]-5-(6-methyl-2- Dimethylethyl) (6-
pyridinyl)-2-thiophenesulfonamide methyl-2-
(E127) pyridinyl)boronate
| (WO 02/094815)
N-[3~(cis-3,5-Dimethyl-1-piperazinyl)-4- | E101 | Bis(1,1- 467
(methyloxy)phenyl]-4-(6-methyl-2- Dimethylethyl) (6-
pyridinyl)benzenesulfonamide (E128) methyl-2-
pyridinyl)boronate
(WO 02/094815)
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2- | E106 | 3-Pyridinylboronic 453
(methyloxy)phenyl]-4-(3- acid
pyridinyl)benzenesulfonamide (E129)
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2- | E122 | 2-Thienylboronic 464
(methyloxy)phenyli]-2,2'-bithiophene-5- acid
sulfonamide (E130)
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2- | E76 | 2-Thienylboronic 458
(methyloxy)phenyl]-3-(2- acid
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bi phenyl sul f onam de (E147) acid N-[3-(cis-3,5-D nethyl-I-piperazinyl)-4-
-di fluoro-4- Difluorophenyl)boron

E101 (3,4- 488

(et hyl oxy) phenyl | -

bi phenyl swbf2006amete (E148) is acid PCT/EP2005/008263
N-[3-(cis-3,5-Di rret hyI -1 - pi perazinyl)-4- E101 (2,6- 480
(n-et hy| o} phe 6 -di-methvl -4- Dimethyl shenvl Yhoro
bi phenyl sﬁén@mfﬁa%ﬁza%ewfém@yldﬁﬁéléwl d T
N[B-(CIS—T*[? | ?25:@[ .
(et hyl o) y)% %1‘73'3”513%&}1?{? F?eg. “uor opﬁle(ﬁlyl Labgﬁﬁ?m&%lfcphenyl s4u5I8f ornam de
(E150) acfnethNox3phanydl-8(B- Di net hyl -1 {pi per gzicid/l ) - 4- E101 (4- 466 ﬁ
(et hyl o Met hyl pheny]l ) boroni  bi phenyl sul f onnam de
(E151) c féa%aﬁ%%%ukf @%é‘% b3) pCT/ EP2005/{008263 '
N-[3-(cifq (‘1 %eBd%ﬁEH%Lyl AP[SD(]%ES&I?S Nyl g 16691 Bénz%’thléﬁté 508
(et hyl oxy) phenyl ] uor o- Difl uorop henyl ) boron
bi phenyl s hfeﬂn&hmperaﬁmmﬁ is aC| d ylboronic acid
N[ 3-(ci Di 4- E1Q1 (3- 466
(et hyl o 9‘}%‘%@ rﬁ’%‘g' ]Rﬁzr%i}%“ %/‘ﬁw phenyl) boroni _ bi pheny| sul f ongri de
(E153) c @quggl) 2'-Chloro-N-[5-(ci s- 3, %-di netlhyl -1 - E106 (2- 486/ 488
pi perazipyl)-2- (net hyl oxy) phenyl ]-4- (Chl oropghenyl ) hor oni_
bi pheny! Maami:@lmﬁthsﬁ}-p@emml) # [ 5H7¢4i 5-BThiehylbetdnid - | - bi pedazilnyl ) - 2-
E102 2- Thj bor E Qxy) phenyl{] - 2- net hyl - 4- (2-| aci d
thienyl)p e?@ ﬁ%blthﬂ@@eﬁl- 3- (cis- giDrrethyI-I-p perazinyl) - 4-
El 01 {3- &@ﬁnamf&t@%@xy)phenyl] 3" - [[(Met hyl oxy) met hy! ]
[ (et hyl pxy)ymet hyl 1-4- _phenyl }bhoroniclacid lbiphenyl sul f onam de (E156)
N- [ 5- ( ci sNa3eimissfDippthyl-hivirsrazanyt) | 2 E7¢1 qPhenyibpena asid on| c 486
(met hyl oxy) phany] @bl 48 g go(2- aci d
thiophenesulfonamide (E135)
5-(1-Benzothien-3-yl)-N-[5-(cis-3,5- E122 | 1-Benzothien-3- 514
dimethyl-1-piperazinyl)-2- ylboronic acid
(methyloxy)phenyl]-2-
thiophenesulfonamide (E136)
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2- | E122 | [4-(methyloxy)-3- 489
(methyloxy)phenyl]-5-[4-(methyloxy)-3- pyridinyl]boronic
pyridinyl]-2-thiophenesulfonamide acid hydrochloride
(E137)
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4- | E74 | 2-Thienylboronic 464
(methyloxy)phenyl]-2,2'-bithiophene-5- acid
sulfonamide (E138)
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2- | E106 | [2- 496
(methyloxy)phenyl]-2'-(ethyloxy)-4- (Ethyloxy)phenyl]bor
biphenylsulfonamide (E139) onic acid
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4- | E101 | (4-Fluoro-2- 484
(methyloxy)phenyl]-4'-fluoro-2'-methyl- methylphenyl)boroni
4-biphenylsulfonamide (E140) c acid
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4- | E101 | (2- 470
(methyloxy)phenyl]-2'-fluoro-4- Fluorophenyl)boronic
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t hi enyl ) benzenesul f onam de (E157) N-[3-(cis-3,5-D nethyl-I-piperazinyl)-4-

E72 (4-Methyl -2- 486

acid netwyl20@/d1bé2enyl ) benzenesul f onam de (E158)
N-[5-(cis-3,5-Dinethyl-I-piperazinyl)-2- E106 (5-Methyl-2- 472

(et hyl oxy) phenyl ] - 2- met hyl - 4- (4- thienyl)boronic

PCT/EP2005/008263

(et hyl gxy) phenyl]1-4-(5-nethyl-2- thienyl)horonic acid

t hi enyl )@Mﬁb@lﬂﬁméﬁﬂéll E159) N[ B-(ci s{3¢®- Di met hyl - | - i per azi fyl ) - 4-

E50 2- Thteaythotanic 476 —Crethytoxy)phenyH=35ft oA 2=—Tacig

t hi enyl ) @'ﬁ%’éﬂ%‘ﬁ#‘é&%@&e‘b‘é’%@ - Chi 18- 17 Bipayteorgnie’ i oy 1 40f- 1 | Es1

(4- Met hy |(n%thy§&@t§@ﬁﬁyl]-@,%ﬁtﬁiﬂgﬁéﬂe}5-4' net hyll exid) phenyl | - 4- (4- ]

t hi enyl ){boronic _acid nethyl-2-thi enyL) benzg¢nesul f onam de (H161) 103 WD

2006/ 01(erdormpde@Bd3/ 008263 N--[5-(ci s-3,/5- Di net hyl - 1- pi per azi nyl ) - 2-

E106 (4-iMethyt=3= A2 GmERtoxyroienykhs 4963 vl =ar—thifenysybor oni ¢ -

e T T T S gy o B, e

N- [ 5- ( ci|qnditbAGystcayl]-2-mpibgbaazi nyl ) 1 2- E102ci@- Fur anyl bor onfi ¢ 456

(et hyl oxi/u)gphenyl |-4- ES-fura&/I % 2- acid nethyl benzenesul f gnam de J E163)

N- [ 3- ( ci| dhisnplisngenesylfonaniidedii43) nyl )¢r4- E72 3- Furanyl boronijc 456

(et hyl T IJ! FRY:SprsTIey LI R-2.aCT & Iy genzenesul fonarggge | E164)

N-[5-(ci ?v%%?gﬁ%?’ﬁe?%%tﬂlll f’%lg%%]r&lgl 4ny ) %ZZ Fg%(llg Fur anyl boﬂoni §q46(D

(et hyl J)(yk)eﬂt}easw)}}heﬁy]‘]%memym«e- aci @ fur amimeohaleyle sl fo*nam’ de (E165)

N-[5-(cils-3,5-Dinethyl- 1 -piperazinyl)-2- E£E103 (.6 Met hyl -2-{ 485

(met hyl qWﬁtb}ﬁle%wl]léﬂz%‘?%?It?ﬁﬂlgf(f@mlﬁ?ri di nyl ) BB %

nmet hyl - Z-mg{j;)di nyl ) benzenesul f onam dejaci d '%fﬁ@i)nyl)boronate

(WO 02/094815)

3'-Chloro-N-[3-(cis-3,5-dimethyl-1- E101 | (3-Chloro-4- 504/506
piperazinyl)-4-(methyloxy)phenyl]-4'- fluorophenyl)boronic
fluoro-4-biphenylsulfonamide (E145) acid
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4- | E101 | (3,5- 488
(methyloxy)phenyl]-3',5'-difluoro-4- Difluorophenyl)boron
biphenylsulfonamide (E146) ic acid
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4- | E101 | (3- 470
(methyloxy)phenyl]-3'-fluoro-4- Fluorophenyl)boronic
biphenylsulfonamide (E147) acid
N-[3~(cis-3,5-Dimethyl-1-piperazinyl)-4- | E101 | (3,4- 488
(methyloxy)phenyl]-3',4'"-difluoro-4- Difluorophenyl)boron
biphenylsulfonamide (E148) ic acid
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4- | E101 { (2,6~ 480
(methyloxy)phenyl]-2',6'-dimethyl-4- Dimethylphenyl)boro
biphenylsulfonamide (E149) nic acid
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4- | E101 [ (4- 470
(methyloxy)phenyl)-4'-fluoro-4- Fluorophenyl)boronic
biphenylsulfonamide (E150) acid
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4- | E101 | (4- 466
(methyloxy)phenylj-4'-methyl-4- Methylphenyl)boroni
biphenylsulfonamide (E151) c acid
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2- Chl or o-

N-[5-(cis-3,5-dinethyl-I-

E104 (6- Met hyl

-2- 501/503

pi per azi nyl ) - 2- (met hyl oxy) phenyl ] -4-(6- pyridinyl)boronic

nmet hyl

- 2-wynoai/nyé2pbenzenesul f onam de aci d (EL67)

PCT/EP2005/008263

N-[5-(cis-3,5-Di nethyl -1-piperazinyl)-2- E103 3-Thi enyl boronic 476

(met hyl oxy) phenyl]-2-fluoro-4-(3- acid thienpyl)benzenesul fonam de (E168)
N- - [ 3- ( ¢l H-[3;(@isER, 6adimelhyyl1 miiperazaylvgt ) |- £L0E4R(23-Thi enyl bor oni c 4%®
(et hyl ox enyl ] - 3- ,I’%I :4-(2- acid thienyl nze uI f omam de (|[E169)
N-[ 3- (Ci Y%gfg %%X%’Pﬁwqﬁ 'dHB'}Og%'flhyl )-l4- EB52 éﬁ"rﬂ %Fﬁ&? PURR ¢ 476
(et hyl o<5%ogg§ﬁyd1}0hgqu M@ns2- (2- acid thienyeenzenesul fonam de ([E170)
N-[3-(ci Dnethyl-1-piperazinyl)-i4- E52I Bis(1,1- 485
(et hyl ok IV} [BHivy3,5-Thufethybil epigerggnyBdnet MLOEt h(3-) ( 6- 466
met hyl - S nam de [met hyl 71 ri d.l myl ) bor opat e
104 WD 2)8%?‘@?(@6%@‘5@%% 6%%1;'/808263 (WO 02 %@ﬂ}ﬁ ch yh¥oro
2-Chloro A)ﬂgilﬁ,narnﬁfqlgrggjﬁyl -1- E51 Bis(1 &ac1501/ 503
pi perazi hyl) -4- (net hyl oxy) phenyl ]-4-( Dinethylethyl) (6-
met hyl - 2] ByChlgraHPHeiszehdsnethdnkni de rr@tlﬁﬂ ¢-(E172) pyri di Ey‘lgﬁff@lgonat e
(V\DOZ/O thyll- | -p
2- Thi eny g)rega)%}nN'l)Lg&&&'r}%ﬁ 02(}/' pﬁﬁ@dﬁ] 4-1(2- ac ?fﬁfo @he}{}}% nzenesul f onam de
(E173) N b%é@ylaﬂﬁmémﬁlld’(@lblﬂd -1 - pi perazinyl)t2aci#81 (4-Methyl-2- 456
net hyl ph snv| 1-4-(4- |l acid
t hi enyl ) )é/ﬁhs’eﬁws%ﬁf Pty - p(l@rmylyl& - EJ03- 32%%%%1“ pi pef&Zi nyl ) - 2-
E73 2-Th %Hc\fﬂh?f?)&%h%nﬁig-m&ﬁ[ﬁgﬁ&-oxy) phenyl ] 3sgethyl -4-(2- acid
thienyl)benzenesulfonamide (E155)
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4- | E101 | {3- 496
(methyloxy)phenyl]-3'- [(Methyloxy)methyl]
[(methyloxy)methyl]-4- phenyl}boronic acid
biphenylsulfonamide (E156)
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2- | E103 | 2-Thienylboronic 476
(methyloxy)phenyl]-2-fluoro-4-(2- acid
thienyl)benzenesulfonamide (E157)
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4- | E72 | (4-Methyl-2- 486
(methyloxy)phenyl]-2-methyl-4-(4- thienyl)boronic acid
methyl-2-thienyl)benzenesulfonamide
(E158)
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2- | E106 | (5-Methyl-2- 472
(methyloxy)phenyl]-4-(5-methyl-2- thienyl)boronic acid
thienyl)benzenesulfonamide (E159)
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4- E50 | 2-Thienylboronic 476
(methyloxy)phenyl]-3-fluoro-4-(2- acid
thienyl)benzenesulfonamide (E160)
2-Chloro-N-{3-(cis-3,5-dimethyl-1- E51 | (4-Methyl-2- 506/508
piperazinyl)-4-(methyloxy)phenyl]-4-(4- thienyl)boronic acid
methyl-2-thienyl)benzenesulfonamide
(E161)
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t hi enyl ) benzenesul f onam de (E175) N-[5-(cis-3,5-D nethyl-I-piperazinyl)-2-

E73 (4- Met hyl

-2- 486

(met hyl oxy) phenyl ] - 3- net hyl
acid netwple@/dibizenyl ) benzenesul f onam de (E176)

N-[3-(cis-3,5-Dinethyl -1-piperazinyl)-4- E101 (4-Methyl
(et hyl oxy) phenyl ] - 4- (4- et hyl

-2- 47

-2- thienyl)boronic acid

2

-4-(4- thienyl)boronic
PCT/EP2005/008263

t hi enyl )t%ﬁe@s&ﬁfh’mﬁﬂd -pibdraZiny)-2- 5t (E108- 3(45—1\/13t]mﬁt3hyl -| - pijpeddzi nyl ) - 2-
E102 (6 Vet h ) phenyl ] - 2- met.h (6- rijdi nyl ) bpronic
met hyl - ?"a%ﬁlﬁ‘&@ﬂ%‘% %‘#’Hﬁém de fcid (l%@ﬁlyl)bommc adid
N-[ 5- (CI "tﬁe@lfﬂeﬁ%ﬂékﬂlfdnaﬁiﬂbe@ﬁ@ﬁw )-B- E73|3-Thienyl boronig 472
(met hyl oxy)phenyl]-3-methyl -4-(3-" acid| thienyl)benzenesul fonam de (F179)
N-[ 5- (ci §-N3[SB¢dd- Br,étIthIietlhylfil—mpclazmymZ} P-E18202 32 uFamdimyrbiior onijc 456
(et hyl oxy, nyl d nmef h I benzenesul f onam de (E180)
N-[ 5- ( ci (%‘%@ Mﬁ %14 @ 'Qﬁ'yl )-p- E77|@49Met hyl -2- 502 105 WD
2006/ 0106 %%tméﬁeg&gﬁéma@@m t hyl pxy) ph(=nyl ]-2- (et hyl o®y) - 5- ( 4+
t hi enyl) or oni ¢ aci hyl - 2-t hi enyl ) henzenesul f onani de (E]181)
2- Chl or o W %(4&3é-lar®tmlfieplnynazmyl)ﬂio4 B72hi é@lrmlbmbnimgz/ 49456
pi peraziny Y, en 4-(2r acid i enyl ) benzengsul f onapi de
(E182) 2- &%@V@%ﬁ%}{{’@ﬁ éﬁ?“&br?et hyl b1- E108% gl oy anyl bor ofji ¢ 476/ 478
pi per azi nyhethy@bdnrehdiylfonamigbePydd) - 4- (3 aci d| fhranyl)benzengsul fonapi de (E
183) N-[3-(cis- '2 5-Dinethyl-l-piperazihyl)-24 E73 3- Furanyl haroni ¢ 456
(et hyl oxyV-Bhsksy 8 p-Dimethylvi-pinglayingl)-2ac E108e] RyFusenitaresial f ofan#be ( El 84)
(methyloxy)phenyl]-2-fluoro-4-(3- acid
furanyl)benzenesulfonamide (E165)
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2- | E103 | (6-Methyl-2- 485
(methyloxy)phenyl]-2-fluoro-4-(6- pyridinyl)boronic
methyl-2-pyridinyl)benzenesulfonamide acid
(E166)
2-Chloro-N-[5-(cis-3,5-dimethyl-1- E104 | (6-Methyl-2- 501/503
piperazinyl)-2-(methyloxy)phenyl]-4-(6- pyridinyl)boronic
methyl-2-pyridinyl)benzenesulfonamide acid
(E167)
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2- | E103 | 3-Thienylboronic 476
(methyloxy)phenyl]-2-fluoro-4-(3- acid
thienyl)benzenesulfonamide (E168)
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4- | E49 | 2-Thienylboronic 472
(methyloxy)phenyl]-3-methyl-4-(2- acid
thienyl)benzenesulfonamide (E169)
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4- | ES52 | 2-Thienylboronic 476
(methyloxy)phenyl]-2-fluoro-4-(2- acid
thienyl)benzenesulfonamide (E170)
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4- E52 | Bis(1,1- 485
(methyloxy)phenyl]-2-fluoro-4-(6- Dimethylethyl) (6-
methyl-2-pyridinyl)benzenesulfonamide methyl-2-
(E171) pyridinyl)boronate
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N-[3-(cis-3,5-Di nethyl -1-piperazinyl)-4- E101 3-Furanyl boronic 442

(et hyl oxy) phenyl ]-4-(3- acid
N[ 5- (ci sw8,2becitoeb hyl - | - pi perazinyl )-2- E106 (2- 470
(et hyl oxy) phenyl ]-2'-fl uoro-4- Fl uorophenyl)boronic

furanyl ) benzenesul fonam de (E 185)
PCT/EP2005/008263
bi phenyl sul f onam de

(E186) acid 3'-Chloro-N[5-(cis-3. 5-dinethyl-1- E106 (3-Chloro-4- 504/506
pi perazi nyl)-2- (net hyl oxy) phen)élqlnfl :mfl uor opKeiey03/D94&115) c
N 15 (ci § RO N HGRs CAER Ry ) b EEROGBIAId: ags | 501508
bi phony| 45 o e TERyL Ay as o OPRAPIRPE i et ny |1 -
E106 [ 5- Ceashyd- @pmwlmzemsw&mmuW| - 2- (mpwdejiydRy) phenyl ] (2" - i
ELPYLOTRRAIS (U0 Y pens USR5, B
-3' -met hyl - 4- Met hyl phenyl ) boroni  bi phenyl syWanezrodes1(s 190) c acid
N[ 5- (ci $-3 : Dipethyl -l -piperazinyl)-P- E105 (6-Methyl - 85
(et hy| oxy¥ phesssy3.p-Rimethydricpineresinybyr i Hi B§1) aar?an@rzylhcq@nmo _2c06/461406 D9
e o ARG 2 B0 0 ) BenZen g apam ce aci¢ (E1oD
(et hyl o yl)m:hg&)b,ehieiﬁsdlﬂmherH(@nhEhyl ) - FLiugr bphenyl ) bor oni ¢
N 15- (4 4 L BleBy et plePazni D b e GV 2- as] 456 |
seid i opﬁﬁ'%"éa‘#ﬂon?ﬁ% £163) N[5 (o s 5o bordlBt e LTy et i) 20
E78 {3- % Ilﬁenyl)benzenesulfonam1de (E174)
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2- | E73 | 2-Thienylboronic 472
(methyloxy)phenyl]-3-methyl-4-(2- acid
thienyl)benzenesulfonamide (E175)
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2- E73 | (4-Methyl-2- 486
(methyloxy)phenyl]-3-methyl-4-(4- thienyl)boronic acid
methyl-2-thienyl)benzenesulfonamide
(E176)
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4- | E101 | (4-Methyl-2- 472
(methyloxy)phenyl]-4-(4-methyl-2- thienyl)boronic acid
thienyl)benzenesulfonamide (E177)
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2- | E102 | (6-Methyl-2- 481
(methyloxy)phenyl]-2-methyl-4-(6- pyridinyl)boronic
methyl-2-pyridinyl)benzenesulfonamide acid
(E178)
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2- E73 | 3-Thienylboronic 472
(methyloxy)phenyl]-3-methyl-4-(3- acid
thienyl)benzenesulfonamide (E179)
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2- | E102 | 2-Furanylboronic 456
(methyloxy)phenyl]-4-(2-furanyl)-2- acid
methylbenzenesulfonamide (E180)
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2- | E77 | (4-Methyl-2- 502
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(et hyl oxy) phenyl ] - 4- et hyl
[ (met hyl oxy) net hyl ] phenyl }-2- phenyl }boronic acid

-5- 13-

[ (Met hyl oxy) et hyl ]

t hi ophenesul f onam de (E

194) N[ Swoenas/@o&9oDi net hyl - | - pi perazi nyl )-2- E99 2- Thi enylHressnis263l72

(et hyl oxy) phenyl ]-4-(2- acid

t hi enyl ) benzenesul f onam de (E195)

N-{5-(cis-3 5-Dinethyl-|-piperazinyl)-2- E002-Thienyl-baronic—486

|[5§< ;np rrFte g;(n@thygqu&pw}lwﬂ@r@me}tﬁsdo XP:=5- é&éll 37 t hi dRYFPYADOSAACATILt dnami de ( E196)

5~ br omo- TV i ABB ARty ahtgel EU0 T o 2. et byt osty) phenyl]

Iﬁ mgoﬂr(mgs)ul f onam S|er~n( Fi-rZZZYn?lr;gd E 1e+ EEEODELEIE? boron[craci d. I ngdi cat ed

126- 196. Ws%ﬁmgthgﬁﬁ [ M+I:l] K104 ZMfﬁeny%’oromc s )T

(et nyl SR T IR L el Fanam de. (£197)]

% glzugr Eﬂtaﬂndggil)gﬁf?aieﬁlhlfeM16e (E:NSQ\)JEUIS; f(\ugki-r494 di met hxi%:zllaépi per aziinyl) - 2-

(rethyl ?x%rﬁbi?é oS-ttt %?@bweﬁé% f onai 25207 ‘%W%@B‘ﬁé’foﬁf 4T6/4T

(et hyl o?@? r?]zﬁ{/l?? @&}?}b In(?)r(];%lgjhényl-] [ ZE Et hyl oxy) phenyl ] por oni

2 o enemypperamaiogae eisdel o |

(net hyl ox%r’)[ﬁﬂ@ﬁﬁbfjv P Dt Fipfossazayly-g1,, e;?jﬁ) 'C\?f E{rl:tféiéylggro & 456

?gt &Fg?eﬁﬁetﬁgggﬁ%@}@m\_ﬂ@ -GEaA)-35- (3- Chl or g-aid | uor ophenyl ) t N-[ 5- (gi s- 3, 5-
methylbenzenesulfonamide (E184)
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4- | E101 3-Furanylboronic 442
(methyloxy)phenyl]-4-(3- acid
furanyl)benzenesulfonamide (E185)

| N=[5-(cis-3,5-Dimethyl-1-piperazinyl)-2- | E106 | (2- 470

(methyloxy)phenyl]-2'-fluoro-4- Fluorophenyl)boronic
biphenylsulfonamide (E186) acid
3'-Chloro-N-[5-(cis-3,5-dimethyl-1- E106 | (3-Chloro-4- 504/506
piperazinyl)-2-(methyloxy)phenyl]-4'- fluorophenyl)boronic
fluoro-4-biphenylsulfonamide (E187) acid
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2- | E106 | (2,3- 488
(methyloxy)phenyl]-2',3'-difluoro-4- Difluorophenyl)boron
biphenylsulfonamide (E188) ic acid
5'-Chloro-N-[5-(cis-3,5-dimethyl-1- E106 | [5-Chloro-2- 516/518
piperazinyl)-2-(methyloxy)phenyl]-2'- (methyloxy)phenyl]b
(methyloxy)-4-biphenylsulfonamide oronic acid
(E189)
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2- | E106 | (3- 466
(methyloxy)phenyl]-3'-methyl-4- Methylphenyl)boroni
biphenylsulfonamide (E190) ¢ acid
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2- | E105 | (6-Methyl-2- 485
(methyloxy)phenyl]-3-fluoro-4-(6- pyridinyl)boronic
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di met hyl - | - pi perazinyl)-2- fluorophenyl)boronic
(met hyl oxy) phenyl ] - 2-t hi ophenesul f onam de acid (E201)

N-[ 5- ( Ci

sw8,2bedbitoeb hyl -1 - pi per azi nyl

) - 2-

(2- Met hyl phenylCrimre@siocs247 2

(et hyI oxy) phenyl ] - 5-(2-met hyl phenyl )-2- acid thiophenesul fonani de (E202)

5-(2,6
D et hyI
(E203)

522/ 524

VI =-NJ[5.(gig~-3 5

(‘)R

486-

di-pet h h\ll =]
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t hyl -1 - pi per azi
[(Methyloxy)methyl]

phenyl}boronic acid

s

P- acid

[(1-methylethyl)oxy]phenyl}-4-(2-
thienyl)benzenesulfonamide (E196)

acid

N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2- | E99 | 2-Thienylboronic 472
(ethyloxy)phenyl]-4-(2- acid
thienyl)benzenesulfonamide (E195)

N-{5-(cis-3,5-Dimethyl-1-piperazinyl)-2- | E100 | 2-Thienylboronic 486

Examples 197-211

Examples 197-211 (E197-E211)

were prepared from S-bromo-N-[5-(cis-3,5-

dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-2-thiophenesulfonamide (E122) and

the appropriate boronic acid indicated in the table using a similar method to that

described for Examples 126-196.

MS

Example Boronic acid
[MH+H]*

N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2- Phenylboronic acid 458
(methyloxy)phenyl]-5-phenyl-2-
thiophenesulfonamide (E197)
5-(2,4-Difluorophenyl)-N-[5-(cis-3,5- 2,4- 494
dimethyl-1-piperazinyl)-2- Difluorophenyl)boronic
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(et hyl oxy) phenyl ] - 5- (4- et hyl phenyl )-2- acid thi ophenesul f onam de (E210)
5-(3- Chl orophenyl ) -N-[5-(cis-3,5-di nethyl - (3-Chl orophenyl)boronic 492/494
1- pi per azawoyb)e/@edzoet hyl oxy) phenyl ] - 2- aci d t hi ophenesulpComendeof2E21 1)

Exanpl es 212-227 Exanpl es 212-227 (E212-E227) were prepared from

5-bronop-N-[3-(cis-3, 5-dinethyl - :
1- pi per az(mqthylony)@hmyi}fzmmwlpﬂnewfo}lamideh egtienesul f onani de (E74) and the
appropri LEre]t?g ronic acid indicated in the table using simlpar nethads to
t hat desg for Exarrpl es 126-196. MS| Exanple Boronic afid [ MJIf
5-(2,4-D fvtqsqwapﬁ IFig&hand)-2= (2] fp- 494 dinmethylT- I 502
- pi peraz Di fI uo ophenyl ) bor oni ¢ .
(met hyl o xwghﬂnyy)lnh@nxlhﬁd%@hﬂsw)pbmﬂ d =(1%Ib}’]QXY)(PEQIBQ}b0r0m
N[3-(cib Di met - |. zinyl)-4- 502
(et hyl o&)%%‘ﬂglh‘ipleful l‘ééoéEﬁg{)oxy) phenyl flgt hyl oxy) phenyl | bor oni
2-t hi oph fsoﬁﬁ‘-ﬂDlﬂﬁth( erfizigyl)-d- 4-Methyl-2- 478
N-[3-(cis NE[SLUC Iygg%ﬁ%raz?%% ) - 4- &:‘f Met hyI 2- 478
(et hyl OKW¢hﬂﬁyymhmﬂhé'tm yb2.2%-- " t hi enyhiedbaiosieedd bi | hi ophene-5
-sul fonam, I'r:&l%-- 5- Di net hyl - | - pi perazinyl) -4} {3- 502
(et hyl ogﬁpﬁény ]%)gmx’%gmq%l\@gﬁ?)l oxy) met hyl ] phe
[ (et hyl pgy}mHidtyH-AhedphdnyD-N151(¢borRni ¢ (RChibrd@9 WO 2006/ D506392
PCT/ EP2005/ 008263 . t hi ophenesul f onam de (E215)
5- (3- Chl afi@n%hxltlumpéﬁ?ﬁ@wr ~N-[3-(cis-3,5 ﬂuQ@phfﬂY&bermc 510} 512
di net hyl D ni c
(et hyl OKyT&hgl %hgry}hi?%lhén%géﬁ@ﬁ%ﬁ%e acid (E216)
(E201)
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2- (2-Methylphenyl)boronic 472
(methyloxy)phenyl]-5-(2-methylphenyl)-2- acid
thiophenesulfonamide (E202)
5-(2,6-Dimethylphenyl)-N-[5-(cis-3,5- (2,6- 486
dimethyl-1-piperazinyl)-2- Dimethylphenyl)boronic
(methyloxy)phenyl]-2-thiophenesulfonamide | acid
(E203)
5-[5-Chloro-2-(methyloxy)phenyl]-N-[5-(cis- | [5-Chloro-2- 522/524
3,5-dimethyl-1-piperazinyl)-2- (methyloxy)phenyl|boron
(methyloxy)phenyl]-2-thiophenesulfonamide | ic acid
(E204)
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2- (3-Methyl-2- 472
(methyloxy)phenyl]-5-(3-methylphenyl)-2- thienyl)boronic acid
thiophenesulfonamide (E205)
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2- (4-Fluorophenyl)boronic 476
(methyloxy)phenyl]-5-(4-fluorophenyl)-2- acid
thiophenesulfonamide (E206)
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2- (4-Fluoro-2- 490
(methyloxy)phenyl]-5-(4-fluoro-2- methylphenyl)boronic
methylphenyl)-2-thiophenesulfonamide acid
(E207)
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Examples 212-227

Examples 212-227 (E212-E227) were prepared from 5-bromo-N-[3-(cis-3,5-dimethyl-

1-piperazinyl)-4-(methyloxy)phenyl]-2-thiophenesulfonamide

(E74)

and

the

appropriate boronic acid indicated in the table using similar methods to that described

for Examples 126-196.

(methyloxy)phenyl]-5-{3-

[(methyloxy)methyl]phenyl}-2-

[(Methyloxy)methyl]phe

MS

Example Boronic acid
[M+H]*

5-(2,4-Difluorophenyl)-N-[3-(cis-3,5- (2,4~ 494
dimethyl-1-piperazinyl)-4- Difluorophenyl)boronic
(methyloxy)phenyl]-2-thiophenesulfonamide | acid
(E212)
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4- [2- 502
(methyloxy)phenyl]-5-[2-(ethyloxy)phenyl]- | (Ethyloxy)phenyl]boroni
2-thiophenesulfonamide (E213) c acid
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4- (4-Methyl-2- 478
(methyloxy)phenyl]-4'-methyl-2,2'- thienyl)boronic acid
bithiophene-5-sulfonamide (E214)
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4- {3- 502

nyl}boronic acid
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N-[3-(ci
(met hyl o

5- ( 3- Chl owopb@mibg29N- [ 3- (ci s- 3, 5-di met hyl -

s-3, 5-Di net hyl -1 - pi perazinyl) - 4-
xy) phenyl ] -5- (3-fl uorophenyl) - 2-

( 3- Fl uor ophenyl ) boroni c 476
aci d thi ophenesul fonam de (E226)

( 3- Chl or opheryir)Brossnig6392/ 494

1- pi perazi nyl ) -4- (et hyl oxy) phenyl ]-2- acid thi ophenesul f onam de (E227)
Exanpl es 228- 236 Exanpl es 228-236 (E228-E236) were prepared using nethods

simlar fhidphahesuferediid®ER 158! ow from the appropriate aryl falide and
boroni c pcid asindicated ipn-the table pelow A mxture off aryl_halide (1
eq), bor ﬁ%%f&%ﬂu%oﬁtﬂlyl)m%éﬂ@éés sbdraherfbonat e sof ai/8k (6 eq)
and bis( pal ladi un(11)| g8 1'16?[ Nbor mol P9 in IDDMVE
(0. 05-0. \E\lgﬁxs@PrregM?ﬁla m crowave rpact o{) ?e) aOiIlQ:hl gh| absor bance) at
130C for Gﬁ)ethylnmy)pheny]]hbtlnophenemlﬂoasmfdeI | aoiéd t hrough a hydromatri )
cartridge ﬁgshi ng with dichloronethane and the sol vent was| evaporated in
vacuo. Th& idue was applied to an SCX i on exchange cartyidge (Varian
bond-el u §1[3 ]B8- wmﬁethw {DipBhifiang! and(zZMeﬁmmhﬁ)woﬁ%t hangh.~ The
conbi ned{ basic fractions were concentrag in“vacuo and the residuye
purified byethﬁssy)ghwé]t-w -aethoplepyhi: C aaCIdchr omat ogr aphy pn silic¢a gel to
afford th sire raqu ich was chafacterised as either the firee base
or hydror ﬁfc@?’lﬁ &%‘? gﬁ/égz}giarrpl e Aryl Halide Boronic acid [ MH +
N- [ 5- ( Ci 553 BrheaiyilentD- JFFB(, TR enyTOprRe ¢ 416 456
pi perazi hyl’)-2-fl uorophen (2- acid |thienyl)benzenesul f onani d¢ (E228)
N-[5- (ci bdmem{lwlnmpmmyb -4E85 3- Fur any| bpPéméthylpBenyl)boronic
pi pera2| n fl u he 4- anyl ) benzenesul f onam de (E229)
N[ 5- (ci é’%‘gﬂ%ﬁ ?ﬂt}?%ﬁé}bﬁ’nﬁg"iﬁ?@% bp%‘ib%léu c 464 111 WD P006/ 010629
PCT/ EP200§12Q@§3263 pi perazinyl)-2-fluorophenyl]-2- acid
5-[5-Chloro-2-(methyloxy)phenyl]-N-[3-(cis- | [5-Chloro-2- 522/524
3,5-dimethyl-1-piperazinyl)-4- (methyloxy)phenyl]boron
(methyloxy)phenyl]-2-thiophenesulfonamide | ic acid
(B219)
5-(3,5-Difluorophenyl)-N-[3-(cis-3,5- (3,5- 494
dimethyl-1-piperazinyl)-4- Difluorophenyl)boronic
(methyloxy)phenyl]-2-thiophenesulfonamide | acid
(E220)
5-(4-Chlorophenyl)-N-[3-(cis-3,5-dimethyl- | (4-Chlorophenyl)boronic | 492/494
1-piperazinyl)-4-(methyloxy)phenyl]-2- acid
thiophenesulfonamide (E221)
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4- (2-Fluorophenyl)boronic 476
(methyloxy)phenyl]-5-(2-fluorophenyl)-2- acid
thiophenesulfonamide (E222)
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4- (3-Methylphenyl)boronic 472
(methyloxy)phenyl]-5-(3-methylphenyl)-2- acid
thiophenesulfonamide (E223)
5-(2,3-Difluorophenyl)-N-[3-(cis-3,5- (2,3- 494
dimethyl-1-piperazinyl)-4- Difluorophenyl)boronic
(methyloxy)phenyl]-2-thiophenesulfonamide | acid
(E224)
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fluoro-4-(2 thienyl)benzenesul fonam de (E230)

2- Chl or o-

pi per azi nyb)edydibazor ophenyl | - 4- ( 2-

2- Chl or o-

N-[5-(cis-3,5-dinethyl-1- E87 2-
aci d

N-[5-(cis-3,5-dimethyl-1- E87 3-

pi perazinyl)-2-fluorophenyl]-4-(3- acid

Thi enyl boroni ¢ 480/ 482
t hi enyl ) benzenesuldromanisies (E231)
Fur anyl boroni ¢ 464/ 466
f uranyl ) benzenesul f onani de (E232)

N-[5-(ci$ SG{ZEK-JI[DbmphMI)-N-BE&B 325-dimethyll b (>Uhdordflienyl)boronic | 492/494

pi perazi i 2f| ro id rreth.l-4-(2

t hi enyl)bér&% radpy &r@?ﬁ?laé ’%ﬁé@w N[ 5- (4?93, 5-Di net hyl - | - | E88

3- Fur anyl bapoinaitbfiamBicREpe8) Nyl ) - 2-f1 uerophenyl ]-4-(3- acid furanyl)-2
met hyl benzenesul f onam de (E234) N-[5-(ci$-3,5-Dinethyl-1- E89

2- Thi enyl| Bbi3efuis3,d@Aimethypd FEiperazinyD2-f | uQ(dFhenyphengDbaonid | f | 476 o-|4- (2
t hi enyl ) benzenesu on ' E23 S5-(¢is-3,5-Dimethyl -1-|E89

3- Fur anyl E‘E‘F@Pff a‘?ﬁ%@#ﬁ%‘mﬁe&l’/\@hﬂ udPB¥nenyl 1-3- acid [fluoro-l4-(3
furanyl )bqnglg{gggwlfogg@mec{gzﬁ@z%) Exanplles E237- E243 Exanples 237-1243
(E237-243) were prepared using nethods silmlar to that desciibed el ow
fromthe ép(ﬁf@ﬂ@ro@h@ll}é)“%[%mfﬁ,ﬁémaﬁhylbor G@riChleropleenabbonedicc #t498/494 |t he
tabl e b(low e_of, ar 1 eq), boronic acid (2 eq)|, 1M
aqueous $ ﬁlﬂ?ﬁa%g}/ u@qeéhylgﬂ)@qngﬂ?S eq) 3@d

t et r aki s( thibpteasyipaasiki (Be)pal | adi un(0) |(5-10 mol % in 1:1

tol uene: ethanol (0. 05-0.2M was stirred at reflux under an atnosphere of
argon for 1- 112 WO 2006/ 010629 PCT/ EP2005/ 008263

Examples 228-236

Examples 228-236 (E228-E236) were prepared using methods similar to that

described below from the appropriate aryl halide and boronic acid as indicated in the

table below:

A mixture of aryl halide (1 eq), boronic acid (1.5 eq), 2M aqueous sodium carbonate

solution (6 eq) and bis(triphenylphosphine)palladium(I) chloride (5-10 mol%)

in

DME (0.05-0.4M) was stirred in a microwave reactor (set at high absorbance) at
130°C for 30 minutes. The mixture was filtered through a hydromatrix cartridge

washing with dichloromethane and the solvent was evaporated in vacuo. The residue

was applied to an SCX ion exchange cartridge (Varian bond-elute) and washed with

methanol and 2M ammonia in methanol.

The combined basic fractions were

concentrated in vacuo and the residue purified by mass directed autoprep HPLC or

chromatography on silica gel to afford the desired product which was characterised as

either the free base or hydrochloride salt.

Example Aryl Halide Boronic acid s
[M+H]T

N-[5-(cis-3,5-Dimethyl-1- E85 2-Thienylboronic 446
piperazinyl)-2-fluorophenyl]-4-(2- acid
thienyl)benzenesulfonamide (E228)

N-[5-(cis-3,5-Dimethyl-1- E85 3-Furanylboronic 430
piperazinyl)-2-fluorophenyl]-4-(3- acid
furanyl)benzenesulfonamide (E229)

N-[5-(cis-3,5-Dimethyl-1- E86 2-Thienylboronic 464

111



18 hours.

applied to an
w t h met moaboands28M armmoni a i n net hanol .
were concentrated in vacuo and

After cooling to roomtenperature the reaction mxture was

SCX ion exchange cartridge (Varian bond-elute) and washed
The conbi ned poagpeoosnes2ts ons
the residue purified by mass directed

autoprep HPLC or chromatography on silica gel to afford the desired
product Wwhipehazivpd)-2Hilaoeophenyl$2d as| ei t her the |facide base or |hydrochl oride
salt. M5 ﬂExarr%I(ieAryl Hal i de Borohic acid [ MfHI +
N-[ 3- (ci $8°8-bl4tet hyl -1 - E82 2- Thi enyl boroni ¢ 488 pi perazinyl)-4-| acid
(nmethyl o yﬁj&gg%ghienegﬂfdﬁﬁﬁlmg @230y f+- (2- thienyl)benzenesul f pnami de | (E237)
N-[5-(ci$-3,5-Dinethyl-1- E90 2- ‘Bh enyl| boroni ¢ 476
pi per azi I'IQI-@thFOf—Nt[G-F(GZSJB-5-dm1¢1hy1(]m3 hyl d&87) phenytThidaylRoronic | 480/482
t hi enyl ) benzenesuyl| ﬁg i%ﬁg N-[5-(cis-3,5-Dnethyl-1{ E122
3- Fur any | BREGHE Dz “0’51 &y 2. acid (f@f¥y1 oxy) phenyl] -5 -|(3
furanyl ) 1 aneﬁ}}])b@jﬁ&@gﬁfﬂnfaﬁw@g% £239) 5-(2,3-Difluorophenyl)-N[3- E122
(2,3- 494 __(cis-3, 5-dineth | uor ophenyll) bor _pi perazinyl)-2-1 onic
acid (mp2HyhlosoyViihdeist35-dmethylophenes B¥onani éeFt(razsdbc)romc 464/466
N-[5-(ci$-3, 5-Di | -15 E1L2 Vet hyl - 2- 47 pi perazinyl) - 2-
t hi enyl )bg}pgﬁngyijgi%-gmopmmf%;gé-) phenyl]-5'- taﬁ I

furanyl)benzenesulfonamide (E232)

N-[5-(cis-3,5-Dimethyl-1- ES88 2-Thienylboronic 460

piperazinyl)-2-fluorophenyl]-2- acid

methyl-4-(2-

thienyl)benzenesulfonamide (E233)

N-[5-(cis-3,5-Dimethyl-1- E88 3-Furanylboronic 444

piperazinyl)-2-fluorophenyl]-4-(3- acid

furanyl)-2-

methylbenzenesulfonamide (E234)

N-[5-(cis-3,5-Dimethyl-1- E89 2-Thienylboronic 464

piperazinyl)-2-fluorophenyl]-3- acid

fluoro-4-(2-

thienyl)benzenesulfonamide (E235)

N-[5-(cis-3,5-Dimethyl-1- E89 3-Furanylboronic 448

piperazinyl)-2-fluorophenyl]-3- acid

fluoro-4-(3-

furanyl)benzenesulfonamide (E236)

Examples E237-E243

Examples 237-243 (E237-243) were prepared using methods similar to that described

below from the appropriate aryl bromide and boronic acid as indicated in the table

below:

A mixture of aryl bromide (1 eq), boronic acid (2 eq), 1M aqueous sodium carbonate

solution (5 eq) and tetrakis(triphenylphosphine)palladium(0) (5-10 mol%)

in 1:1

toluene:ethanol (0.05-0.2M) was stirred at reflux under an atmosphere of argon for 1-
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2' - bi t hi ophene-5-sul fonam de 113 WD 2006/ 010629 PCT/ EP2005/ 008263 (E241)
[3-(cis-3,5-Dinethyl-1- E74 3-Furanyl boronic 448 pi perazinyl)-4- acid
nmet hyl oxyppbemibd2e-5 - (3 furanyl)-2- thi ophenesul f onarcuErEe2A29263
[3-(cis-3,5-Dinethyl-1- E74 (5-Methyl-2- 478 piperazinyl)-4-

hi enyl ) boronic acid (nethyloxy)phenyl] -5'-nethyl

, 2' - bi t hil§herse ABes nbdlngaiol em teEP4BJurEanphetididixture was applied to an

5- (Ci S3.5-Di met hyl -1 - pi i nyl ) -2, 4-Di hyl henyl ] - 4-(2-
Dt oyl DECR B ek B bbb oha suile g GE ey BMbanaL and M
N[ 5- (ci sadnfonfd iBh&Whnd] - PhOESABLEY basiirdctiong (s Bt §N¥dduo%nd

| odobenzenesul fonam de. The title conpound was prepared from

5- (ci s- 3, thegpsiduapurifieddiyganpssAdivepieyl antoprepil Bl Gror khomeyogiaphyi oresilicegsl and

ey
N-[ 5- (ci shiadrbetomidd daytl - | - pi per azi nyl ) - 2, 4- bi s(net hyl oxy) phenyl | - 4- ( 2-
t hi enyl ) benzenesulfonamde (E244) The title conpound (E244) was prepared

fromthe| product of Step 1 and 2- thien I borpnic acid using| a MSnillar
met hod t pEXABPIedescri bed for Exanp‘#’éﬁf@i‘ﬂ-em& Beprigadid nie 488 [ WiH] +.

AZ“N

zZNDZ

Z

Exanpl e P45 114 WO 2006/ 010629 BPCT/ EP2005/ 008263 [M+H]
N-[3-(cis-3,5-Dimethyl-1- E82 2-Thienylboronic 488
piperazinyl)-4- acid

(methyloxy)phenyl]-2-
(methyloxy)-4-(2-

thienyl)benzenesulfonamide

(E237)
N-[5-(cis-3,5-Dimethyl-1- E90 2-Thienylboronic 476
piperazinyl)-2-fluoro-4- acid

(methyloxy)phenyl]-4-(2-

thienyl)benzenesulfonamide

(E238)

N-[5~(cis-3,5-Dimethyl-1- E122 3-Furanylboronic 448
piperazinyl)-2- acid
(methyloxy)phenyl]-5-(3-

furanyl)-2-

thiophenesulfonamide (E239)

5-(2,3-Difluorophenyl)-N-[5- E122 2,3- 494
(cis-3,5-dimethyl-1- Difluorophenyl)bor
piperazinyl)-2- onic acid

(methyloxy)phenyl]-2-

thiophenesulfonamide (E240)
N-[5-(cis-3,5-Dimethyl-1- E122 (5-Methyl-2- 478
piperazinyl)-2- thienyl)boronic acid

(methyloxy)phenyl]-5'-methyl-

2,2"-bithiophene-5-sulfonamide
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N-{3-(cis-3,5-Dinethyl -|-piperazinyl)-4-[(trifluoronethyl)oxy]

phenyl } - 4- ( 2-
1: N-{3- Bvormespd2ori f | uor onet hyl ) oxy] phenyl } - 4- i odobenremarudosoosas de

t hi enyl ) benzenesul fonam de (E245) NH C SS N Ns / OCF3 Step

The

title conpound was prepared from 3-brono-4-[(trifluoronethyl)oxy]aniline

and 4-i
descri be

dobenzenesul f onyl

chloride using a sinilar

net hod to that

82- 100.
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] nhnn\l| '1
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i fl uoronethyl)o
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P residy
e conpol

XY]

phenyl }-5-(2- pyridinyl)-2-thi ophenesul fonam de (E246) 115
PCT/EPZOQE/OOBFQ? NH N
xample 244

N-[5~(cis-3,5-Dimethyl-1-piperazinyl)-2,4-bis(methyloxy)phenyl]-4-(2-
thienyl)benzenesulfonamide (E244)

o)
<
\O O/

WO 2006/

Step 1: N-[5-~(cis-3,5-Dimethyl-1-piperazinyl)-2,4-bis(methyloxy)phenyl]-4-

iodobenzenesulfonamide.

The title compound was prepared from 5-(cis-3,5-dimethyl-1-piperazinyl)-2,4-

bis(methyloxy)aniline (D25) and 4-iodobenzenesulfonyl chloride using a similar

procedure to that described for Example 81. MS (ES+) m/e 532 [M+H]*.
Step 2: N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2,4-bis(methyloxy)phenyl]-4-(2-

thienyl)benzenesulfonamide (E2

44)

The title compound (E244) was prepared from the product of Step 1 and 2-

thienylboronic acid using a similar method to that described for Examples 237-243.

MS (ES+) m/e 488 [M+H] .

Example 245
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"IN c S )aOCF, The title conpound (E246) was prepared from 3-brono-4-
[(trifluoronmethyl)oxy] aniline and 5-(2-pyridinyl)-2-thiophenesul f onyl

chl ori de wei2ng/018628i m | ar met hod to that described for Bxamph@sBdsref Step 1
fol |l oned by Step 3). M5 (ES+) mle 513 [MrH +. Exanple 247
N-[5-(cis-3,5-Di nethyl -1 -pi perazi nyl)-2-(nmet hyl oxy) phenyl ] - 4- (5- et hyl -
furanyl) m n3-eeie-315-Dinediyte-pifstazinyD-H(Mifludiinethy))oxs] gipenyl}-4-(2-

1.5-(cis- 5 Di met hyl -1 - pi perazi nyl ) -2- (met hyl oxy) ani line trihydrochloride
A m xtur éh@nyeb@nzsnss“aﬁon@ ?E ‘{]SX (met hyl oxy) - 3- ni t rophenyl ] pi per azi ne
(D3) (74 g, 279 mmol) was dlssolved in ethanol (500 mM) and hydrogenat ed
(pal l adi um on charcoal 7.4 g, 10% paste) at ro t enper at ure under one

at nrosphere of hydrogen S oV o The catpl ys\lﬁ* was filtered, washed
wi th et hanol and concenfr -_. A di ssol ved i n nethanol
and treated drop-w se w a tlon o] i n"di oxane (140 m, 560

nmol ). The solution was filtered through and concentrated to a
solid. The solid residue was triturated with eqcﬁer and dried in a vacuum

g}lggztt 2_ A dp& ?f#rb%o?—i(?%ﬁﬁ#{@q{gﬁ) Xyi?%eélrni}' X %b[eg/lz*-eﬂe-s"ﬁlfonamide

(met hyl o &%]11149 ERES PlehRBATAE 3-bkdH0\W0 (B GAOEPY0RGHi B A5/ 008263
5-(cis-3, plpera2|nyl) 2- (nethylox )anlllne tr|h drochl ori de
(40.66 g,4- loﬂmaenmm)nfmmd oblomde jusiag jarsirgilarnesh indeserird 1 Exampleed oC and

150 ol Yl B B et ST M e ?ESSe”me)s ”'MLS”éhdZQ' i op- wi 56 and”
the sol utdp 2$thIi8 5t ofdo- 4qaﬁnubﬂfman§r)ox;qpnmylp4mur s. The mixture was
concentrated in vacuo and partitioned
thienyl)benzenesulfonamide
The title compound was prepared from the product of Step 1 and 2-thienylboronic
acid using a similar method to that described for Examples 126-196. MS (ES-) m/e
476/478 [M-H]".
Step 3: N—{3-(cis-3,S-Dimethyl-1—piperazinyl)-4-[(triﬂuoromethyl)oxy]phenyl}-4—
(2-thienyl)benzenesulfonamide (E245)
The product of Step 2 (162 mg, 0.34 mmol), cis-2,6-dimethyl piperazine (78 mg, 0.68
mmol), sodium tert-butoxide (169 mg, 0.68 mmol),
tris(dibenzylideneacetone)dipalladium(0) (16 mg, 0.017 mmol) and 2-
dicyclohexylphosphino-2’-(N, N-dimethylamino)biphenyl (20 mg, 0.051 mmol) in
dioxane (4 ml) were heated in a microwave reactor at 125°C for 30 minutes. The
reaction mixture was applied to an SCX ion exchange cartridge (Varian bond-elute)

and washed with methanol and 2M ammonia in methanol. The combined basic

fractions were concentrated in vacuo and the residue purified by mass directed

autoprep HPLC to afford the title compound (E245). MS (ES+) m/e 512 [M+H]T.
Example 246

N-{3~(cis-3,5-Dimethyl-1-piperazinyl)-4-[(trifluoromethyl)oxy] phenyl}-5-(2-
pyridinyl)-2-thiophenesulfonamide (E246)
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bet ween et hyl acetate and saturated sodi um bi carbonate sol ution. Insol uble
material was filtered, washed with water and a small vol unme of ethyl
acetate aw02p@ntiesze added to afford the hydrochl ori de ealrtEpedostobsei it e
product. The filtrate was washed w th saturated sodi um bi carbonate
solution, water (x3), brine, dried over anhydrous sodium sulfate and
concentrated in vacuo to a crude solid. This wa$ then titurated wth
pentane and filtered. The hydrochl oride salt obtained earlier was

partitioned with 0.880 ni g spl utjon in dichl ¥ omet hane and ext r act ed
wi t h di chl oronet hane (x¥§). S LNed ext rict re washed with water,
brine (x2), dried over a rous Oé&di ate and concentrated to a
solid. Al aqueous material was basi ¥ edyth . 880 anmoni a sol ution,

extracted with dichl oronethane and concentrat8d® Residue was dissol ved in
et hyl acepate, .washed | ter hne dry, Qver syphydrgomeadi um

sul phat e }%? af P rd ag%n%ﬁ?ugﬁ Sofl%ngb\/\/er‘ggggurip?fig{j by flash chromat ography on
silica geltriflBbhageyljoxgnilife add, 5¢2-phtidinghd: thinpbernesalfor chiarislsi esing

ZEZ? Zggl [Mgﬁlﬁh&@gﬁg Qggcecfesén%eglfgre&ga%?plé 55% %St%f)) qpt%ﬂqu/'ed WSQe%S}? l\/fg €

N-[5-(cis-3 5-Di yl =l - pi perazinyl)-2-(nmet hyl oxy) phenyl ] -4-(5-net hyl -
2-furany|<ﬁ§é’§?@%g§:{ﬁ%ﬁ§ﬁ de (E247) 4-Bronmo-N-[ 5-(cis-3, 5-dinethyl- |

- pi perazi nyl)-2- (nmethyl oxy)phenyl ] benzenesul fonam de (32.96 g, 72.5 nmol)
was suspended in 1,2- dinethoxyethane (300 m) and treated with sodi um
carbonate (38.4 g, 363 nmol) dissolved in water (150 m).

(5-Met hyl - 2-fu | Yboronic acid (13.7 g, 109 mmol) and
bis(triph}éﬁwg{??éghi ne) pal | adi un{11) chloride (108 ngy, 0.15 nml) were
added anpi.[sg(@ism,scmﬁﬁtnm-ﬁgatm)a)-z{mktmoﬂyophmyﬂ-h(ﬁrmthyll*r?e m xture was
cool ed and iluted with ethyl acetate, charcoal added and the m xture was
stirred whranyhhenzepgsulippamide F2d4/} es. The nmixture was filtered t hr ough
celite, the filtrate separatgd and washed with saturated sodi um

bi carbonate sol ution, wate (x

), brine, dried over anhydrous sodium
grude solid, titrated with pentane and
were purified by flash chromatography

(Biotage Flash 75 +L, dichl oro gne to 1:10]2M ammoni a i n net hanol :
di chl or omet hane) 117 WO 2006/ 01082 PLT/ EP20054Q08263 f ol | owed by
trituration with pentane to give tb??title canpo

Ad (E247). MB (ES+) mle
456 [ MtH] +. The title conpound (33. 1%QJ©}NR®3\)\WaS slurried in nethanol

(400 m) at OC.

Step 1. 5-(cis-3,S-Dimethyl-l-piperazinyl)-z-(methyloxy)aniline trihydrochloride

A mixture of cis-3,5-dimethyl-1-[4-(methyloxy)-3-nitrophenyl]piperazine (D3) (74 g,
279 mmol) was dissolved in ethanol (500 ml) and hydrogenated (palladium on
charcoal 7.4 g, 10% paste) at room temperature under one atmosphere of hydrogen
gas overnight, The catalyst was filtered, washed with ethanol and concentrated. The
residue was re-dissolved in methanol and treated drop-wise with a solution of 4M HCI
in dioxane (140 ml, 560 mmol). The solution was filtered through charcoal and

concentrated to a solid. The solid residue was triturated with ether and dried in a

vacuum oven to afford the title compound. MS (ES+) m/e 236 [M+H]™.
Step2.4-Bromo-/V- [5-(cis-3,5-dimethyl-1-piperazinyl)-2-
(methyloxy)phenyl]benzenesulfonamide
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IMHC in diethylether (80 m, 0.8 mml) was added dropw se and the
solution stirred at roomtenperature for 15 m nutes. The sol ution was
concent r avedoesgniv@suo, azeotroped with ether (x3), tri roraireasood2bs et her,
filtered, washed with ether and thendried in a vacuum oven at 40C
overnight to afford a solid containing ca. 6% diethyl ether (ww. The
sol i d was Sdlcisel5Rimgthyhd tiperegieyl)-3t (et Eldxgpanilite drikydiochlonds (@6adgt o

t ai % di ) . Aft ' t [ vaguul over
cvor ni gne 115 b SRl ah Gomelang 60 i Rt U oy Bt SRR o1 g
was sl ur piygdine (300nle WHBtonesbehAinesufody NERIBiadyO(33ab0€ di 30nhlol S@ikdothred

di ssol ved. The solution was azeotroped until solids appeared, whereupon it
was al | ondd dichloarg@ethane (300gmb), wasradded glrpprwigesand theesodigtionsstirred; 8dopm et hyl

tate ' e l.ed: - 50C qv B to
 Tord t hatpperate R dB8, el i P KA by Vachd e sy
N[ 5- (ci sbBtvieehiatigi hyétaﬂe-qmﬂmtlnztbdl)ﬂbdiuﬂr biﬂﬁbhlydwxymﬁbﬂ.anéluBhfmueﬁﬂ- 4- (5-
g}[etegyll- 21\7\%'2 gﬂ%elr%\(le SVashed %vlﬂhf water a(rjlg a( sEr%zAﬂ?)vo?un?e of ethyl ;c;,l;:atre’ anlngen?alélleN !
[ 5-(cis-3aaddi 10RO the By@RERIBHBY i1 37 (HRLAY bR P NERYAkratd was washed

fl uorobenzenesul fonam de” To a sol ution of _
5- (ci s- 3, Hathi saturhted spdighpbicarbongte jsoitionewhigt (53)) birind, idned D4ef 2nlg@ragys  10. 62

1) in djchl h 50 : dded pyridi.ne. (53 m) fallowed by 4-
brom- 3- 1 FoaneoRTE SR Feborlid b pral os st <59°ThE Neh Pepiowiiea T n
di chl or onwtithagefitan? afll fitteded/Mhe hydRsthlcHde @bt BBiatd RAFRE vk PRriionsd GN@r 1-2

mn. The resulting orange-red solution was stirred at room tenperature,

under Ar g8rb80gmmonip srlpommaligharomeipne ead extgrotadawith dia@«/l‘,\lnggﬂi;gfgdn@@(ébg r oped
ith th | . . 0 resi due was
then ey y 8 cofrled oltficts WEhe Y8R0 At B BOADBRER Ve Ry By

bi car bonasedisml sl fatenar{d?&dhcettyated bealsaliér Allsgpedat astednidwhd Basified Gith

re-extrac wi th dichloronethane (250 m ). The organic | ayers were
conbi ned é%go\@érﬁ%‘&a\ﬁﬁ’ Opyr §¥tRcted ﬁ*lc}“@f‘éffl?@@lneo%f ceneryartediRepidisesi um

sulfate, baktféfeand dffusRthte, Washt&ShWaer, brine and dried over anhydrous
sodium sulphate to afford a solid. Solids were purified by flash chromatography on

silica gel (Biotage Flash 75 +L, dichloromethane 1:10 2M ammonia in methanol:

dichloromethane) to give the title compound. MS (ES+) m/e 454/456 [M+H]*.

Step 3. N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-4-(5-methyl-
2-furanyl)benzenesulfonamide (E247)
4-Bromo-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-
(methyloxy)phenyl]benzenesulfonamide (32.96 g, 72.5 mmol) was suspended in 1,2-
dimethoxyethane (300 ml) and treated with sodium carbonate (38.4 g, 363 mmol)
dissolved in water (150 ml). (5-Methyl-2-furanyl)boronic acid (13.7 g, 109 mmol)
and bis(triphenylphosphine)palladium(Il) chloride (108 mg, 0.15 mmol) were added
and the mixture was heated at reflux for 1.5 hours. The mixture was cooled and
diluted with ethyl acetate, charcoal added and the mixture was stirred with charcoal
for 45 minutes. The mixture was filtered through celite, the filtrate separated and
washed with saturated sodium bicarbonate solution, water (x3), brine, dried over
anhydrous sodium sulfate and concentrated to a crude solid, titrated with pentane and
filtered. The combined residues were purified by flash chromatography (Biotage

Flash 75 +L, dichloromethane to 1:10 2M ammonia in methanol: dichloromethane)
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was purified by colum chromatography (SPE, Si, 509 eluting with

di chl oronet hane: nethanol 50:1 to 5:1) to give pure fractions which were
azeot r opentoaneb/dib@n triturated w th hexane: di et hyl et hecT(Er2dp/o00268i ve t he
title product. M5 (ESt+) me 472/ 474 [MtH +. Step 2.
N-[5-(cis-3,5-D nethyl-I-piperazinyl)-2-(nethyl oxy % 3-fluoro-4-(5-
met hy| - 2 fellaved by BewatoewiihDenans MIY‘EQWSWGROWPPJF gd\é!ﬁ@%ﬁ) 18fe

4- br ono- N%Mw -3, 5-di et hyl - | - pi perazi nyl) - 2-
'] -

(et hon 3-fluorobenzenesul fonamde (3.4 g, 7.2 nmol) in 1, 2-

di met hox ) t [ sbonat e
(a8 g, e e L oo e ot d (1.4

g, 10.8 rthChnddleuuwhm @ﬁemill(b&dsmhl)nw)l?;)addleﬁdﬁll@mse)a%ﬂ@r $odetiqu 0 ny,

0.2 nol dd d fl
For 3. nosiEed aufie tterturerdt ky atter ot i St Sohedffefd o™ 51

ni ol ) waseqflped wid dire (\B)ttHbRate@Swilte atiRe ﬂItered efvashedf With aethetr idder 30
m nutes. After cooling to room t enperat ur e, acetate (50 m ) wat er

(50 ) éhﬁ!ldélﬁéﬁ@@aYaC(lBInngeneﬁté*Oaﬁdé/@ﬂﬁgm to qaf% %t 19lid GoREIRing ceef”at room
tenper at L(jlg%}[l\‘éloéﬂl’l O%%ge 1> s h-ﬁr\ga Jf' [Ea mujﬂ L,f;&raﬁ%ot’@rf{; oﬁg éﬁde the

et hyl ace par At e aqueous | ayer was her extracted
wth et hWasd@ﬁﬁcﬂtcﬁconTbm caeﬁ%ydhethyleeméle(ve’mx)r Afies dwyirigatc@OT m&dvmshed with

wat er and bri ne dr| ed qver ydrous sodi u va rat ed. The
resi due WS BYRIRY bdhwheﬂ%re COBFRpAYS ng%%ﬁé&mw% ot wgweﬁth 1: 40
to 1: 10 ZM-AGIRNS: difyl FBLRPAR! mefhafilll RIIOIBHIARIAs TERLALE. YRSsdlltRéh

I'n et sso n

triturate et her/pentane and evaporated. Resi due
was t hen Wam a:zaomm il psehdsaameawds Whdrepon fewssnalkowal to cbqlex}'emnghtt hen

dried at der vacu g e t.he tIe conmpound
(E248). e(SE )W?ﬁ‘gﬁ%?‘gsﬁl Fql?ﬂ? A ?R%]Féé%?ré' 17 g 4o B BB Ut s
prepar ed RQyn i 50 WicRE g6 GriBRILBE hiMdroblorid®idladTahe Bildlcafpslindyi ng Wi th
et hereal HCl. After 5m ns at roomtenperature the solvent was evaporated

and the m xture co-evaporated in ether (x2).The residue was triturated in
et her, a mal Il gwunt of ethyl acetate and net hanol added to renove col our
and t he P& ected, washed in ether and dried. 119 WD 2006/ 010629

PCT/ EPZOQ@tSl@&aGs Dﬁnarmpi-ie@né’éfazna&ﬁ ﬁm&m?myﬁﬂﬁngﬂs-ﬂw-@%) wer e
prepared fromthe aniline and the sul
methyl-2-furanyl)benzenesulfonamide (E248)

Step 1. 4-Bromo-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-3-
fluorobenzenesulfonamide

To a solution of 5-(cis-3,5-dimethyl-1-piperazinyl)-2-(methyloxy)aniline D4 (2.50 g,
10.62 mmol) in dichloromethane (50 m!) was added pyridine (53 ml) followed by 4-
bromo-3-fluorobenzenesulfonyl chloride (5.81 g, 21.24 mmol) dissolved in
dichloromethane (2 ml + 1 ml), the latter being added drop-wise over 1-2 min. The
resulting orange-red solution was stirred at room temperature, under Argon for 4

hours and was then reduced under vacuum and azeotroped with methanol (x3). The
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chloride listed in the table using a simlar nethod to that described for
Exanpl es 69- 81 (E69-E81): M5 Exanple Sul fonyl Chloride Aniline [ MH] +
N[ 5- (ci sw8,2becbitoe@bhyl -1 - 5-(2-Methyl -1, 3- D4 479 PCT/EP2005/008263

pi perazi nyl)-2-(net hyl oxy) phenyl ]- thiazol-4-yl)-2-

5-(2-nmethyl -1, 3-thiazol -4-yl)-2- thiophenesul fonyl thiophenesulfonam de
(E249) ch lresuduéav:fd—th&& b@n’tlaeﬁecﬁbdﬁva@t dighlotomethddet(RY0 md) 4hd durdiéd sodium

B ot ol kit tmny (2o T e e S hed ki, oot To-<tPeh it

E250 I 5. D21
E15 4/ 4)5 6 > B Id%g’igbglz)?%@aﬁé en ymﬁ gf-i@ H%eaﬂ[ﬁb g%gif/{)”é%en%z%}]&hé@w‘k’aéhed it iR

(et hyl oxﬁ(libmi)edesiubfmrraahy@eu@wgﬁe@myn swfate iligecd qndasdyced DIHE residue

N-[ 2- Chl 5-(.¢i 3, 5-di 63/ 4
er azi nyl ) BRERPHREE by sOEH GuMeRioaPRG T Sy T hnd woRfetdRaietenr onanm de
chloride &1561’15%)01 56118 ar 'tcNgfvé'pﬁfd SacBiohs whithtwiré aieotr@p&f &[Ipthbn triddrabéd4/ 506

pi perazi nyl) - 2- (et hyl oxy - napht hal enesul f é
1- napht halv@ﬂleb@ﬁameﬁsmhsdeet Ezés) gwpothﬁ ditleRidpete MEAES+H) m/e 472/474
5-(5-Chloro 2, 4-thiadi azol -3-yl)-N-[5-(ci s-3, 5-di met hyl -1 - pi perazi nyl ) - 2-

(met hyl ox Mﬂﬁgnyl ] - 2-thi ophenesul f onam de (E254) A sol ution of
ol ) i OrahT oy Bt b ane TR e e AT MR R I B b, )
5- (5- chl onethyl- Z-fwxanlyl)bdnmemlﬂmyh)lde{EMS)phenesuI fonyl chloride (50 ny,
0,17 ol andziie LESULALD0 I X e a b, sLRoL elmecaL it
(methyloxy)phenyl]-3—ﬂuorobenzenesu1fonam1de (34 g 72 mmol) in 1.2-
dimethoxyethane (80 ml) was treated with a solution of sodium carbonate (3.8 g, 36
mmol) in water (20 ml). (5-Methyl-2-furanyl)boronic acid (1.4 g, 10.8 mmol) and
bis(triphenylphosphine)palladium(I) chloride (10 mg, 0.2 mol%) were added with
some water and the mixture was stirred at reflux for 3 hours. Additional (5-methyl-2-
furanyl)boronic acid (420 mg, 3.3 mmol) was added and the mixture was heated at
reflux for a further 30 minutes. After cooling to room temperature, ethyl acetate (50
ml), water (50 ml) and charcoal (3 g) were added and the mixture was stirred at room
temperature for 30 minutes. The mixture was filtered through celite, the ethyl acetate
layer separated and the aqueous layer was further extracted with ethyl acetate. The
ethyl acetate extracts were combined washed with water and brine dried over
anhydrous sodium sulfate and evaporated. = The residue was purified by
chromatography on a 100g column eluting with 1:40 to 1:10 2M ammonia in
methanol: dichloromethane. Residue was then triturated in ether, dissolved in
ether/pentane and evaporated. Residue was then triturated in pentane, washed in

pentane, air dried and then dried at 50°C under argon and high vacuum to give the

title compound (E248). MS (ES+) m/e 474 [M+H]™.

The hydrochloride salt of the product was prepared by dissolving pure material in
methanol and acidifying with ethereal HCl. After 5mins at room temperature the
solvent was evaporated and the mixture co-evaporated in ether (x2).The residue was
triturated in ether, a small amount of ethyl acetate and methanol added to remove

colour and the solid collected, washed in ether and dried.
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concentrated in vacuo, co-evaporated with toluene and the crude product
purified by nass directed autoprep HPLC to afford the desired product

whi ch waswohaseaabv@pi sed as the hydrochl oride salt. M5 PEBEP200500£208€/ 502

[ MtH] + Exanpl es 255- 259 Exanpl es 255-259 (E255-E259) were prepared using
met hods simlar to that described below from
5-(cis-3,5-dinethyl-I-piperazinyl)-2-(nmethyloxy)aniline (D4) and the
appropriate sulfonyl chloride listed in the table: A solution of

5-(cis-3, é'ixampé r%ﬂéwpi perazi nyl ) - 2- (et hyl oxy)aniline (D4) (100 nmg, 0.43

D1 ) | GG RE OTBLIA AL, AT NG Bl ] iSRS, € e

appropr|ate sul fonyl e resu t|ng so ut|on stirred

at room fichivpide disted én thertaBlehBingsa siftilar metttodrte thvd slesdrbed fonExemipled 64 | n
vacuo and Egg ﬁagg)e product purified by nass directed autoprep HPLC to
afford t h&l4EEY- ‘product which was characterised as either the free base
or hydrog¢hloride salt. Exanple Sulfonyl Chloride [ MFH] F MS
2- Bromo- I\-[ 5- (ci s- Exanffileet hyl - | - 2-Gif0r éhlofi/ P2Aniline
pi perazi nyl)-2-(nmet hyl oxy) phenyl ]-4- (trifluoromnethyl)be [M+H]
(t rifl uornonethvl)henzenesul f onam de (F?R'—'ﬁ nzenesul fnnvl chl aoride
4- Br ono- >J\6L5d(cm$ Sridmatld=1¢ ci s- 3, 5] SA2®Mehw-B36- §22/B%4/ 5pe 479
di et hyl -
(et hyl o> &?W%Z%lze%l exg}ﬂh%%% Bﬁ%ﬁgﬁﬁ% ori gde (E256)
2,6-Di chl @r(q-mbthﬁusumazom di)izet hy| tHiophinésulfédvl/ 446/ 448 p| perazi ny| ) - 2-
Di chl or obenzenesul  (net hyl oxy) phenyl ] henzenesul f pnam de fpnyl chl dri de
(E257) 2 t@o@q@pﬁm mfds- (B 3, 5- dFNeER | -1 - 2, 41 532/ 534/ 536
pi per azi Zenesut— [T oxy)phenytRgnzenes ongn de
fonyl chI ?&3%& g 2 Di chl or )1-4rNi tgyl(%’%s 3, 5¢di rrlgf‘.ﬁhyl I-UAI]
2,4-Di chl @lpﬁ&qnﬂﬁﬁ/(ﬂ@%ﬂﬁ&)plﬁh}d@{ adihygtor2Z-1(4vet hyl oxy) phenpyl ] - 5-
met hyl berlﬁenqgt ui-g,g-djﬂ%}dro-ZH-lﬂ- benzoxazine-7-
benzoxazine-7-sulfonamide (E250) | sulfonyl chloride
4-Bromo-N-[3-(cis-3,5-dimethyl-1- | 4-Bromo-2- D21 454/456
piperazinyl)phenyl]-2- (methyloxy)benzen
(methyloxy)benzenesulfonamide esulfonyl chloride
(E251) (D30)
N-[2-Chloro-5-(cis-3,5-dimethyl-1- | 5-(2-Pyridinyl)-2-~ D34 463/465
piperazinyl)phenyl]-5-(2- thiophenesulfonyl
pyridinyl)-2-thiophenesulfonamide | chloride
(E252)
4-Bromo-N-{5-(cis-3,5-dimethyl-1- | 4-Bromo-1- D4 504/506
piperazinyl)-2-(methyloxy)phenyl]- | naphthalenesulfony
1-naphthalenesulfonamide (E253) | 1 chloride

Example 254

5-(5-Chloro-1,2,4-thiadiazol-3-yI)-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-

(methyloxy)phenyl]-2-thiophenesul

fonamide (E254)

A solution of 5-(cis-3,5-dimethyl-1-piperazinyl)-2-(methyloxy)aniline (D4) (33 mg,

0.14 mmol) in dichloromethane (2 ml) and pyridine (0.5 ml) was treated with 5-(5-
chloro-1,2,4-thiadiazol-3-yl)-2-thiophenesulfonyl chloride (50 mg, 0.17 mmol) and

the resulting mixture stirred at room temperature overnight. The mixture was then

120



WO 2006/ 010629 PCT/ EP2005/ 008263 net hyl benzenesul f onam de (E259) If1
chl oride Exanples 260 and 261 Exanples 260 and 261 (E260 and E261) were
pr epar ed woamedites2appr opri ate aniline and sul fonyl chl ecirdw2éossoseds i n the
table using simlar nethods to that described for [Exiifrrpl es 82-100
E82- E100 M5 Exanple Sul fonyl Chloride Aniline [ Mt
El Br ono- N%"f@e{“ff?tgd § Baqron-Ryarorated wishdakyene amsh the srodesmroduct purlﬁed by

P o, Ak ARSI M QSRR s o g

4- Br onp- I\Ias{ﬁne(hg:dﬁwcﬁl,oadslsﬂﬁngSﬂ Iﬂ/e%foemz%M%?v 456/ 458
pi per azi nyl ) -2-fl uor ophenyl ] et hyl benzenesul fo

net hyl benzenesul f onani de (E261) nyl chloride Exanples 262-267 Exanpl es

262- 267 ( re prepared fromthe appropriate aryl halide and
bor oni c agggﬁlggﬁ%néks% | ar methods to that described for Exanples 228-236

(E228- E2BSimpS 2B<mml(E2H-E12595alvue¢@ RepREd Cuspl %&tﬁé‘dé] $imilar to that
N-[5-(cis thyI E260 2-Thi enyl boronic 47

pi per azi ng}?sfr@%f %Woﬁﬁ@h?]‘(flﬁ‘ﬁﬁ é@ilf?}hyl(lnﬁlﬁ)ﬁwmyibﬂ-ém@thyloxly)amhggO(D4)
gh;:5%L;F%%E?gwggﬂm%%%glgﬁ% l}gt%i—’ ‘{(J@FL’Z eﬁyﬂ rrzt ?gl ) aci 5 furanyl)-2
( met hyl ox19&)S@@ﬁmmf@(dm&,érdmhethy(—E@ﬁﬁaﬁ&hﬁlﬁ%{(meﬂry&)@)ﬁmﬁ tyd)-(160 B2HO
(4- Methyl 0. %3 n4119n%1) in dichloromethane (1 ml) and pyridine (3 ml) was treated with the
appropriate sulfonyl chloride (1.2 eq) and the resulting solution stirred at room
temperature for 2 hours. The mixture was then concentrated in vacuo and the crude
product purified by mass directed autoprep HPLC to afford the desired product which

was characterised as either the free base or hydrochloride salt.

Example Sulfonyl Chloride | MS [M+H]T
2-Bromo-N-[5-(cis-3,5-dimethyl-1- 2-Bromo-4- 522/524
piperazinyl)-2-(methyloxy)phenyl]-4- (trifluoromethyl)be
(trifluoromethyl)benzenesulfonamide (E255) | nzenesulfonyl

chloride
4-Bromo-2,6-dichloro-N-[5-(cis-3,5- 4-Bromo-2,6- 522/524/526
dimethyl-1-piperazinyl)-2- dichlorobenzenesul
(methyloxy)phenyl]benzenesulfonamide fonyl chloride
(E256)
2,6-Dichloro-N-[5-(cis-3,5-dimethyl-1- 2,6- 444/446/448
piperazinyl)-2- Dichlorobenzenesul
(methyloxy)phenyl]benzenesulfonamide fonyl chloride
(E257)
2,4-Dibromo-N-[5-(cis-3,5-dimethyl-1- 2,4- 532/534/536
piperazinyl)-2- Dibromobenzenesul
(methyloxy)phenyl]benzenesulfonamide fonyl chloride
(E258)
2,4-Dichloro-N-[5-(cis-3,5-dimethyl-1- 2,4-Dichloro-5- 458/460/462
piperazinyl)-2-(methyloxy)phenyl]-5- methylbenzenesulfo
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122 WD 2006/ 010629 PCT/ EP2005/ 008263 pi perazi nyl)-2-fl uorophenyl] - 2-

t hi enyl )boronic (nethyl oxy)-4-(4-nmethyl-2- acid

t hi enyl ) beozemaawd2bonam de (E264) N-[5-(cis-3, 5-Di met hpCTIEP268508263
(4-Methyl-2- 460 piperazinyl)-2-fluorophenyl]-4-(4- thienyl)boronic

met hyl - 2-—acid fh-eL}yJ_)_ben;e.aequ_Lana.m met hyl - | -
E88 (4- wmqfﬂwlbtzlzmeﬁm omlwéﬁa@?ﬁ%)l )-2-fl qéhybfm@ﬁ@sg ]-2- hi enyl )boro]m c

met hyl - &=(zd=methyl=2=—acid—thirenytjbenzenesutfonani de (E2606)
N-[5-(cis-3,5-Dinethyl-1- E261 (4-Methyl-2- 474

pi perazi gyl el;legimlgpmnyl ]-3- thienyl)boronic nethyl-4-(4-nmethyl-2- acid
t hi enyl ) benzenesul fonam de (E267) Exanpl es 268-271 Exanpl es 268-271

( E268- E2 Expmpkase60randa36d A E260 ngd Fa6 howsresprapared fom thesppprapsigter anbiée bel ow
from ar ylam'i)%?l @l(cg?cﬁr}deal (iieda BPHR aﬁlgtugln?gts%ﬂﬂglnﬁle{h%qé %’lh%g de&ntbh(? fort abl e

bel ow. A

N-[ 5- (ci Exdmpiddigzetduy(Esl-Hioppr azi nyI ) - 2- (et hyl oxy) phenyl ] - 4-
i odobenzenesul fonam de (E34) (1 ,, st annane {3 eg)—and-
bi s(tri ghenyl phosphi ne) pal I adi un([1) chl orlde 10 nol % i diMfanel (ca.
0.07M vas heat ed>¥amplef | ux for 1-SufaslChloride ¢y Angline ng M Yol
t enper atjure a sol uti on of pot aSSI um fl uori de (cai. 5.2 eq "ﬁi er (ca.

0. 33 A 2 T0 an|[SC N exghg cartridge
(var iMan V%g%rd’m‘] ﬂ[[es %B\?gﬁé&tﬁ ﬁ%oﬁgnol and 2)|\1/I)£13r31mni g i ﬁgﬁet hanol . )
The COh‘HIpﬂ;ﬁiaﬂIﬁ)ﬂ)—Q ﬂuomphenyﬂs 2were (methgbxiy)teneeh iln vacuo and the residue

- J

purified ss directed aut. ep romat ography on silifca gel to
afford t|i Eleg’g’g‘f YARFIBERsS ?namﬁ% §UIWF%?%$ ad as eifher the free base
or hydrqghbgg) de salt. (D30)
4-Bromo-N-[5-(cis-3,5-dimethyl-1- | 4-Bromo-3- D13 456/458
piperazinyl)-2-fluorophenyl]-3- methylbenzenesulfo

methylbenzenesulfonamide (E261) | nyl chloride

Examples 262-267
Examples 262-267 (E262-E267) were prepared from the appropriate aryl halide and
boronic acid using similar methods to that described for Examples 228-236 (E228-

E236):

MS
Example Aryl Halide Boronic acid

[M+H]

N-[5~(cis-3,5-Dimethyl-1- E260 2-Thienylboronic 476
piperazinyl)-2-fluorophenyl]-2- acid
(methyloxy)-4-(2-
thienyl)benzenesulfonamide (E262)
N-[5~(cis-3,5-Dimethyl-1- E260 3-Furanylboronic 460
piperazinyl)-2-fluorophenylj-4-(3- acid
furanyl)-2-
(methyloxy)benzenesulfonamide
(E263)
N-[5-(cis-3,5-Dimethyl-1- E260 (4-Methyl-2- 490
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Exanpl e Stannane M5 123 WO 2006/ 010629 PCT/ EP2005/ 008263 [ M+H] +
N-[5-(cis-3,5-Dinethyl-I-piperazinyl)-2- 2-(Tributyl stannanyl)- 459

(et hyl oxypphe@mibd294- (1, 3-t hi azol -2- 1, 3-thi azol e yl)beozaressiodszeam de
(E268) N-[5-(cis-3,5-Dinethyl-I-piperazinyl)-2- 1-Methyl-2- 455

(et hyl W@Whvl -l Hpyrrol- (tributylstannanyl)-1H-

2- y| ) ben PaprEazimy ?ﬂﬁoﬂlf’hGEﬁﬂS@) pyH rol e thienyl)boronic

N[ 5- (CI |t pj_perazinyl)-2- 2- 454.4 (met hyl oxy) phenyl|] - 4- (2-
(Tributyl's mt%thg/l&xga (g%gizl pyrazi npyl )benzenes&ﬂonam de (E270) ne

N- [ 5- ( cijshidnyd)ionpaickhyifonampdeer azi nyl ) - 2- 2- 454 (et hyl oxy) phenyl || - 4- ( 2-
(Tri butyléégrnanyl Ypyrim pyrimdinyl)benzengsul fonan de (E271) idine
Exanpl e 4 )

N-[ 5- (Ci[SyF5E - piperazinyly)- met Ny, nyr146- furanyl)-3-
pyri di ne*suﬂ?gﬁ?r%r%e b 1-2 ONH | ~N ]\258%\“ ~ CgleMXﬁ@PQ : 460

6- Chl or qL-prbpe[ra'z-lmd) E-fm,o&;ﬂtﬁnﬂﬂ-ﬁy(ﬁ- 1pi perazi nyl )th@nyhmmmcom ) phenyl || - 3-

pyri di nqsul Bﬁ%m de A solution of .
5-(cis-3 2 3t hyl - | - pi perazi nyl )-2- (et hyl oxag?}%ni line (D4) (587 Img, 2.5

mol ) |r tﬁillem b&h@é}ﬁhﬂ%ﬁnﬁ&e(ﬂzbs md pyridine [((4 mM) was treated with a
suspensilon of “6-chlora-3-pyridin <u|fonv| chlloride hydrochllaride ({D32) (700

my, 3  rmitp- (Cm%mm}ﬁb{ hane (4 nl )E8%fter| @tMethyhd- at 1 0oA74 enlgerature
P

for 15 rn nut s eyapor at ed a | esi.due [co- evappr at ed
with tol| ig%ﬁﬁg’pﬁ“? el' L V\ﬁhs t hen parpqmegﬁé]&m%]tcween

di chl ordnﬁéthﬂne(@ﬂféﬂ@agurat ed aqueous sodi um| ficar bonate sol uti on. The

organi c {l ayer was eseparated, washed in water|, brine, dried
thienyl)benzenesulfonamide (E266)

N-[5-(cis-3,5-Dimethyl-1- E261 (4-Methyl-2- 474
piperazinyl)-2-fluorophenyl]-3- ' thienyl)boronic
methyl-4-(4-methyl-2- acid

thienyl)benzenesulfonamide
(E267)

Examples 268-271
Examples 268-271 (E268-E271) were prepared using methods similar to that

described below from aryl iodide (E34) and appropriate stannane indicated in the

table below:
A mixture of  N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-4-
iodobenzenesulfonamide  (E34) (1 eq), stanmnane (3 eq) and

bis(triphenylphosphine)palladium(II) chloride (10 mol%) in dioxane (ca. 0.07M) was
heated at reflux for 1-24 hours. After cooling to room temperature a solution of
potassium fluoride (ca. 5.2 eq) in water (ca. 0.33M) was added. The mixture was
applied to an SCX ion exchange cartridge (Varian bond-elute) and washed with
methanol and 2M ammonia in methanol. The combined basic fractions were
concentrated in vacuo and the residue purified by mass directed autoprep HPLC or
chromatography on silica gel to afford the desired product which was characterised as

either the free base or hydrochloride salt.

Example Stannane MS
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and evaporated. The residue was triturated with ether/ and dried to give

the titl

PCT/ EP20080Q0&AG8629St ep 2:

e product. MS (ES+) 411/413 [M+H +. 124 WD 2006/ 010629

PCT/EP2005/008263

N-[5-(cis-3,5-Di nethyl -1-piperazi nyl)-2-(met hyl oxy) phenyl ] -6-(2-

fur anyl = 3- pyr idinesul f onam de (F?Z?) A mxture of the pr oduct of -St ep 1
(205 my,| 0.5 mmol), 2-furanyl boronic acild (112 mg, 2 nmol | [MEARO um
car bonat-e—sol-ution{2 5 W 2 5 mml)—ak -

tet raki $OEPT{shehwtstBh nRpFaRRs 2o 0) 2 EEbHEIStEEsY Dol | i #5%: 1

t ol uene: )1 WeGishi-sr ed at |neflyixownder an at qosphere of argon
for 1.5 ﬁlﬁ]gﬁlgmx,xl{hé%{r}ymco%l i nga%t 0 room té*rrperat Sre t he reacE ion mxture was
acidifi e,q}vl)heﬂzten&ﬁlﬂoydndel@%ﬂ)c aci d anc appl i ed to a l Og >CX col uym and
el Ut ed i R r‘r'\i’ ha ) & TTC T IVT LATITUNTI IIIC \.,U'IIUI IICU l‘\""ALC

fracti ofdV-lnetas- %’ér@é‘?ﬁﬂi‘ﬂ e‘b‘pf’rﬁ‘z’\‘}ﬁgﬁo Trg Wﬂﬁp resi due s f‘)ﬁ? fii ed by
mass dif 1 Hem-at@-A&hor dripoRerol-i t gb&ﬁ;an MS (ES+) 443

[ MEH] +. aﬁnglcg(?%%?» 75(qua ﬁl eslpgﬁS 3 E27 Were prepared from
6- chl or c)QPylpMmesulﬁ)IEnnﬁer@ZﬁQ] pyrrole

1- pi per @ nen Hetresut-fonanmde—Progpety of E272
Step 2) E%t‘{’%é’sﬂ eé'l&ﬁﬁ@é’ gnzc aci c? as indicated in th eZ%bl e bel ow
usi ng si 4t@-t hat descri beq TaputlRRAS ] $tep 2. M5
Exanpl e ronl c aci d MHHI + LS (cis-3 (5 Dtggt hy%l;gll)})é]?aper azinyl )| 2-

2- Thi eny n:mzml)bewnqsuhfsgam(dn@ m)oxy)prélﬁyl] 6- (2-thienyl)-3

pyr|d|n ua = nb'trryl-l-plpt:lalﬂ 2

(5- Met hy 35?%?%@0%??%51&%? 52UI met hyl - 2-f ur anyl iz

furanyl ) beeaidydshedyl]3=@yr i di nesul fonarn(dﬁbﬁi’g'z&?aﬁa}lanyl)pyrim

N-[5-(ciis Q?Dy?rfgith I-I(-leeram ﬁ) 2-1 (4-Methyl-2- 473

(et hyl ompn@nyl)lpwewulﬁ@taﬁwe $E2 enyI Yding hi enyl ) bor oni ¢ {aci d

3- pyri dimesut-fomamde (E275) Exanpte 276

Example 272
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-6-(2-furanyl)-3-
pyridinesulfonamide (E272)

/| N H\
\] N \/NHK

Step 1: 6-Chloro-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-3-
pyridinesulfonamide

A solution of 5-(cis-3,5-dimethyl-1-piperazinyl)-2-(methyloxy)aniline (D4) (587 mg,
2.5 mmol) in dichloromethane (4 ml) and pyridine (4 ml) was treated with a
suspension of 6-chloro-3-pyridinesulfonyl chloride hydrochloride (D32) (700 mg, 3
mmol) in dichloromethane (4 ml). After stirring at room temperature for 15 minutes
the mixture was evaporated and the residue co-evaporated with toluene (x2). The
residue was then partitioned between dichloromethane and saturated aqueous sodium
bicarbonate solution. The organic layer was eseparated, washed in water, brine, dried
and evaporated. The residue was triturated with ether/ and dried to give the title
product. MS (ES+) 411/413 [M+H]".
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N-[5-(cis-3,5-D net hyl -1 -pi perazi nyl ) -2-(net hyl oxy) phenyl ] - 5- (5- et hyl - 2-
furanyl)-2-pyridi nesul fonam de (E276) 125 WD 2006/ 010629 PCT/ EP2005/ 008263
N NH i N \wdi2068/006B9 Step 1: 5-Bronp N PCT/EP2005/008263
[ 5-(cis-3,5-dinethyl-I-piperazinyl)-2-(nmethyl oxy)phenyl]-2-
pyri di nesul fonam de The title com;)ound was prﬁﬁar ed from

€

5- (ci s- 3,5%eRli me2hy| - V-Br(gésrh3DHethyl-1-pipexaninydjcy)(amethyloey) phenyllsord2-

5-b - 2e DV ngi ' D33 i iml thod to that
Gencr| et P Bordl Slfon SHAGIF OO0 1oL ES B S Ty + step o0
N- [ 5- (ci s Shikubl ofthbypreducpbpBtepi (295 nd -0 Srainnol), Refurafyitrordlic acid5 (Tt hy! -

2-furanyl)-2-pyridinesul fonam de (E276) The tit]le coppaound (E276) was
pr epar ed I‘F&or%ptlﬁlém&’ oddtt S?}ﬁ“@t &AroPNalRg S@gl-tlﬁﬁt g - 0L f deanpmBbr 8 ¢ aci d

using a %é%ggig?%ﬁ%;bﬁnEjﬁflaﬁﬁﬁw)i(?@ﬁiﬂgf, Y024RBY Gnd ProlrhnERthafiol B (ESY)

457 [ M+H] +.
tN;] [ 2! ( :v)t:ﬂtéh(wmi) yz}'as|5?t(rcéds _agre:thﬁ-z gx;denganmolsplgirt})gfaatzgmy E()rph.é riyehuirs. 4A i@
I en e enesu onam . . .
N T o Ly o OB ot B e gre ehetiOg s BHE S 1oy SaLtit 2NPREredHaTiS compound
was prepakricard HMied &5 @ Moz ZEXTebaMMOM M) shited lih RRtRE] fren 208 ahASNRS Ul f Ony|

chloride using a simlar nethod to that described for Exanples 82-100
( E82- E10myethavil.(Else \conbiredebasiaviiaftionsSwers poncentrated in vacuo. The crude

N-[ 5- Bronp- 2- (et nvy:| .- -t hien : |0 ) Jhe title
corrpoundqgﬁsuep%sﬂg&rﬂef%)&?gryg@n%sr#élje%tré%glﬁ 8ijr68f o Jffé%e@% glﬁg%g“{“ﬁf]@ﬁ?] ﬁgo nic acid
using a SESH) 443 MEtHPd to that described for Exanples 237-243 (E237- E243).
M5 (ES-) 422/424 [MH".

Examples 273-275

Examples 273-275 (E273-E275) were prepared from 6-chloro-N-[5-(cis-3,5-dimethyl-

1-piperazinyl)-2-(methyloxy)phenyl]-3-pyridinesulfonamide (Product of E272 Step 2)

and the appropriate boronic acid as indicated in the Table below using similar

methods to that described for Example 272, Step 2:

MS
Example Boronic acid
[M+H]T
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2- 2-Thienylboronic acid 459

(methyloxy)phenyl]-6-(2-thienyl)-3-
pyridinesulfonamide (E273)

N-[5~(cis-3,5-Dimethyl-1-piperazinyl)-2- (5-Methyl-2- 457
(methyloxy)phenyl]-6-(5-methyl-2-furanyl)- | furanyl)boronic acid

3-pyridinesulfonamide (E274)
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2- (4-Methyl-2- 473
(methyloxy)phenyl]-6-(4-methyl-2-thienyl)- | thienyl)boronic acid

3-pyridinesulfonamide (E275)

Example 276
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-5-(5-methyl-2-
furanyl)-2-pyridinesulfonamide (E276)
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126 WD 2006/ 010629 PCT/ EP2005/ 008263 Step 3:

N-[ 2- (Met hyl oxy)-5-(cis-3,4,5-trinethyl-I-piperazinyl)phenyl]-4-(2-

t hi enyl ) bwozewaod2bonam de (E277) The product of Step 2pr(2EP2005/0082637
mmol ), cis-1,2,6-trinethyl piperazine (118 ng, 0.94 mmol), sodium
tert-butoxide (90 ng, 0.94 mmol ), tris(dibenzylideneacetone)di palladi un(0)
(22 ng, 0.024 mml) and 2/ \
di cycl ohexyl phosphi no- Z™-

di oxane (10 ml) was heatedoat

t hyl am no) bi p %/ (28 nmg, 0.071 nmmol) in
ef I i flgr 16 hofirs.W"After cooling to room

tenperature the solution was tr n_Nac The residue was
applied to an SCX ion exchange caéf?\\\ dg rian bond-el ute) and washed
wi th nethanol and 2M ammonia in neth e conbi ned basic fractions

were concentrated in vacuo and the resydue purified by mass directed
autoprep to afford the title product ( 277) VS (ES+) 472 [ M+H] +. Exanpl es

278-298 l. .

aryl hal i%Egggﬁg% %éﬁgﬁ%[g&? %I LR ' H@{E @agl e 3@1&%@@9@1 ?“ng': ﬁods

to '([jhﬁl/tB th;&fdiiéémffoﬁmd&)z(aghp: es 1%_6[%9? (E126- E196): Exanple Aryl Boronic
i or o-

gCIThi enylﬁla‘?r &ch 9?9‘;;0&991 pé’F%IW‘?ﬁin&o@ (%néfsﬁg(?k@?%‘mehﬂﬁer%l?@' 2aci d

t hi | 2 S E104
e gy 4 Ao St oo

t hi enyl ) bomdai metwiddto thet hddserdbedhfarnBxneln ZBRe SNkl dnaMSdéES 24@Y457
N-[5-(ci jﬁ =D met hyl - | - pi perazinyl)-2- E76 2-Furanyl boronic 442
(methylo nyl]-3-(2- acid furanyl)benzenesul fonam de (E280)
N-[5- (ci sstdp 2 DVIBI(Biv3; §-Dﬁh9mwlmyérhzﬂlgl)r=27 m&hlgrltfxgypﬂéagncs:gnéﬁﬂyl-
(et hyl oxzy)phen '] - 3- 3-Tacid” fur arlly enzenesul f onam de
-furanyl)-2-pyridinesulfonamide (E276)
The title compound (E276) was prepared from the product of Step 1 and (5-methyl-2-
furanyl)boronic acid using a similar method to that described for Example 272, Step

2. MS (ES+) 457 [M+H]".
Example 277

N-[2-(Methyloxy)-5-(cis-3,4,5-trimethyl-1-piperazinyl)phenyl]-4-(2-
thienyl)benzenesulfonamide (E277)

T

o

o

-
Step 1: N-[5-Bromo-2-(methyloxy)phenyl]-4-iodobenzenesulfonamide
The title compound was prepared from 5-bromo-2-(methyloxy)aniline and 4-
iodobenzenesulfonyl chloride using a similar method to that described for Examples
82-100 (E82-E100). MS (ES-) 466/468 [M-H]".
Step 2: N-[5-Bromo-2-(methyloxy)phenyl]-4-(2-thienyl)benzenesulfonamide
The title compound was prepared from the product of Step 1 and 2-thienylboronic
acid using a similar method to that described for Examples 237-243 (E237-E243).
MS (ES-) 422/424 [M-H]J".

126



N-[5-(cis-3,5-Dinethyl-I-piperazinyl)-2- E76 (4-Methyl-2- 472 127 WO

2006/ 010629 PCT/ EP2005/ 008263 (et hyl oxy) phenyl ] - 3- (4- net hyl -

t hi enyl ) bwoanisnies2vd t hi enyl ) benzenesul f onam de ( E282) PCT/EP2005/008263
N-[5-(cis-3,5-Dinethyl-| -pi perazi nyI) 2- E73 (5- I\/Ethyl 2- 486

(et hyl 04%) phenyl ]-3-nmeth ilh t hi enyl ) boroni c  ac

met hyi - Ryl ) be¥rieAts Wow Tﬁ-(w- }Epgrimethyl- é‘PQR*}@ZlByBPl!ﬁWM? ~| - E251
(4- Met hyl yI] 2- (et hyl oxy) - 4- (4- thienyl)boronic
acid nettﬁﬁflygl-z‘fz‘hzleg%@g gzedrlllzweén onarri de (E284) N [3-(cis-3,5-Dnethyl-I-
E251 2- Furhenpyrbduet ofi Step@@OOpnge@ 42 myol), pimhﬂlfj—hﬁne(tﬁylfmpaagﬁhe) (a8 Iag,i d

(et hyl ox enzene ul fon de (E28 N: | -1-
2- Thi enyl on| ‘F§2| E] gh@ﬁ ‘iret thoxy) b%( 2- I%H?P

t hi enyl) [5 | , S-hret pi,per azi nyl) - 2-
£100 3 Tﬁﬁea%ﬁéﬁgfﬁﬁ%%%%%ﬁﬁm )<%%2n§m Loy Iop e

'ItE rﬂ) gnyl5) tnhcr}ﬁklheSﬂph@phmOﬁ?e ((VESZ-@mlethylpﬁml(@bwh?llﬁ @Snmg‘ly(l’ 071 pipebain nyl ) - 2-
t t 2
rora ey (0l A S BR R ks ROt 16 Foor RhfPERRO" ON' ©

N-[5-(ci ghe sém@bwa%aydonberﬂtawar AZ i) - Bhe BSTduedwid bpplied?to &O8CX ion
(et hyl oxy) phenyl ] -2, 5-di fl uoro-4-(4- thienyl)boronic acid

met hyl - 2-exbhangy |cy15@¢&ee(:¥ea§1@nﬁ>@n@rﬁl @Ezw}l with methanol and 2M ammonia

N-[5-(ci S ?hago \%m i 'B §1 a@t r)s n‘&ée&‘/ﬁzt Iuo aid #88esidue
(et hyl oxy aneny h roni c aci
met hyl - Z-ﬁuhlﬁeﬁ\bly)rbm Zl&ﬁetsdl bitopepitd etfford the tltle product (E277). MS (ES+) 472

[M+H]".

Examples 278-298

Examples 278-298 (E278-E298) were prepared from the appropriate aryl halide and
boronic acid indicated in the table using similar methods to that described for
Examples 126-196 (E126-E196):

Example Aryl Boronic acid MS
Halide [M+H]T

2-Chloro-N-[5-(cis-3,5-dimethyl-1- E104 | 3-Thienylboronic 492/494
piperazinyl)-2-(methyloxy)phenyl]-4-(3- acid
thienyl)benzenesulfonamide (E278)
2-Chloro-N-[5-(cis-3,5-dimethyl-1- E104 | (5-Methyl-2- 506/508
piperaziny!l)-2-(methyloxy)phenyl}-4-(5- thienyl)boronic acid
methyl-2-thienyl)benzenesulfonamide
(E279)
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2- E76 2-Furanylboronic 442
(methyloxy)phenyl]-3-(2- acid
furanyl)benzenesulfonamide (E280)
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2- | E76 | 3-Furanylboronic 442
(methyloxy)phenyl]-3-(3- acid
furanyl)benzenesulfonamide (E281)
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2- | E76 | (4-Methyl-2- 472
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( E290)

N-[5-(cis-3,5-Di nethyl -1-piperazinyl)-2- E105 3-Thi enyl boronic 476
(met hyl oxy) phenyl ] -3-fluoro-4-(3- acid 128 WD 2006/ 010629 PCT/ EP2005/ 008263
t hi enyl ) beozemaaud2bonam de (E291) N-[5-(cis-3, 5- D met hylpetrpe@sneszsnyl ) - 2-

E105 (5-Methyl-2- 490 (nethyl oxy)phenyl] - 3 fl uoro-4-(5- thienyl)boronic
acid nethyl-2-thienyl)benzenesul fona (E292)
N- [ 5- ( cil émethlayydrhenyl] 3+@pneiayadi nyl ) | 2- D37 tHemdibersrinasidni|c 478
(et hyl @ HQ@%I (2- acid [furanyl)benzenegqul f onan de
(E293) I‘)ﬁi% S Jﬁ? g“%’ %4&@’? );;l perazinyl J-2- E122 3-Pyridi nyl borpnic 459
(et hyl ﬁfX\XLlﬁlt‘tﬁ.ﬂyb}Bhé’[ﬁylﬂyplpéﬂaﬁhﬁb’l’)-ﬂ- a8l | (hivpbgresul f ondmi de6 ( ER94)
N-[ 3-(cifs pi perazinyl)+4- E 01 (2-_466_  (net Eyl oxy) phenyl ]
-2 -nethﬁn-eﬂl}’l%@)wpbﬂé ehiot&tri ~ bi pheny! $ BFBAkereRic pedog) ¢ aci ¢
N-[ 3- (Cil$53p % Laziqayl )1 4- E74 (4- 476
(et hyl cxy%ri ﬂeny ﬂéep%lg?oﬁﬁenyl F Fl uofophenyl ) boroni c
2-t hi opke{Eé&Ql fonam de (E296) acid
N‘[S‘(Cl ‘ﬁS \.Tl—uu_lll)'lllL I:‘II‘R (24 AT A 2
(et hyl c%f%@%i% lzmeﬂayl ]dl fl uoro-4- Dm'qﬁor g‘b‘l%‘?%’/ﬂ)%or on 47
bi phenyl| gild: g %1 23 fettlyFord§14d4- thienyl)b id
N-[ 5- ( ci ?’% AR IERA ol ggl’@l g(y Iyl 2- E1p8sBporopigac
(et hyl oxpdthyiehtHidnyBoerzenaiulfonamisie4- Di f | uofophenyl ) boron
bi phenyl 8%§4§2am' de (E298) is acid Expanpl es|299-305 Exanpl e§ 299- 305
(E299- E3 re prepared using nethogds simflar to that degcribed bel ow
fromthe MPﬁ(&ﬁB'S@Dﬁnéﬁ%ﬁ-ha' Ide and popxyl ﬁP 2a@iranyiBdroRier ondt e 4agtey)
indicated rn the table below. To a m xture of the appropriatje aryl halide
(1 eq) amdpeserinyljphead]d-@iugny)2-eq) (or acid
(methyloxy)benzenesulfonamide (E285)
N-[3-(cis-3,5-Dimethyl-1- E251 | 2-Thienylboronic 458
piperazinyl)phenyl]-2-(methyloxy)-4-(2- acid
thienyl)benzenesulfonamide (E286)
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2- | E102 | 3-Thienylboronic 472
(methyloxy)phenyl]-2-methyl-4-(3- acid
thienyl)benzenesulfonamide (E287)
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2- | E103 | (5-Methyl-2- 490
(methyloxy)phenyl]-2-fluoro-4-(5- thienyl)boronic acid
methyl-2-thienyl)benzenesulfonamide
(E288)
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2- | D37 | (4-Methyl-2- 508
(methyloxy)phenyl]-2,5-difluoro-4-(4- thienyl)boronic acid
methyl-2-thienyl)benzenesulfonamide
(E289)
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2- | E102 | (5-Methyl-2- 486
(methyloxy)phenyl]-2-methyl-4-(5- thienyl)boronic acid
methyl-2-thienyl)benzenesulfonamide
(E290)
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2- | E105 | 3-Thienylboronic 476
(methyloxy)phenyl]-3-fluoro-4-(3- acid
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boronate ester) in DME (0.04 - 0.07 M was added a solution of potassium
tert- butoxide (9 eq) and tetrakis(triphenylphosphine)palladiun(0) (5-10
nmol %9 i n wiet2ees/01002922 - 0.33 M and the resulting m xtureThratsdosss r ef | ux

(-110C) under argon for 2-4 hours. |If appropriate, additional boronic acid
and 129-\WD 2006/ 010629 PCT/EP2005/ 008263

t et r aki s(tbliepﬂmwl}?ﬁ‘él&ﬂW@%%hdl un{ O were added. The crude reaction

m'xture t ! artridge rian

bond- el Ut TS «gﬁ%l? Hﬁé@ﬂ f *é%)'eﬁu ng) o] I%fv\qu Ey%ﬂ?a (2Mi|n Tr211'1gt€)‘ha nol ) .
The gpprqmetl?ﬂ@cgbpgmyl]mnﬂumx%(s conbi ped and thienyljhedoriia asidcyo and t he
resi due pur| I e mass directed autpprep |HPLC or chromatdgraphy ¢n
silica depethy- %’F}F‘H’ryé)bﬁﬁ@nﬁﬁutnl%éa@%ou nd whi ¢h was charact erigseg iallsﬁ ei t her
the fred (ggg or hydrochloride salt. Exanple Aryl Boronic acid or Mp
Hal i de Horonate ester [MtH + N-[2-Chloro-54(cis-3, 5-dinethy)-1- D35
2- Fur any{| }b§5-(eii-8, 54DEn i - 1 -pipprazimadi vy | ) PREny 12 Furaiylborguoicd 478

furanyl )|ben enes Ifon E299) ,N-[ 2- Chl oro-5- (ci s- 3, 5-di nethyl -1 D36
(2- 480/|48% Zh ﬂ{ﬂé’ﬁrfhww?% It 'uor 9ff®nyl ) - Fi uor ophenyl ) bor oni ¢

\J

2-t hi ophegesyhb&anans d

N-[5- (CIh 1)% mtﬁgﬁ‘?ﬁlﬁgﬁge}???myl )12- E1 4 4 5 5 -Tetranmethyl- 490

( rr;a':1 hlyl g WI@-I(;@Wlﬂ-Dﬁnéthyﬂe}-lp;pd:ra(zﬁmyl)zz ( ;; Eb’&ler.; |3-Byridinylboronic 459 B

nmet hy enz opam de thieny 2- (E301) di oxabor ¢l ane
D38) N (E@ y@%@b&?y&n;ﬁg ({1 {iB 9p| per azi ny Ia%idg E103 4, 4,5, 5-Tet r anmet hyl -

(

490 (rre hwpﬁéﬁ&mmmlhe@& yor o- 4- (54 2-(5-|methyl -
met hyl - 3-t hi enyl ) benzenesulfonanide thienyl)-1 3 2. (FQD')L d‘j__g;‘a_bg_;_m ane
(D38) 4, 4N53{6G1Tfétiﬁﬁtmethyll—1-13213?@21@1)f43 PR 42D net hyl - 1 - pj ped©8zi myl ) - 2-

Fﬁ?gnglrr?b@# )rié%}ﬁ&? ]2' ‘%ﬁé‘og?t%: S?e;]yl )‘I\g%&%bﬁyo)rb&r%p,j-ﬁ

N

biphenylsulfonamide (E295) c acid
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4- E74 | (4- 476
(methyloxy)phenyl]-5-(4-fluorophenyl)- Fluorophenyl)boronic
2-thiophenesulfonamide (E296) acid
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2- | E106 | (2,4- 488
(methyloxy)phenyl]-2',4'-difluoro-4- Difluorophenyl)boron
biphenylsulfonamide (E297) ic acid
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2- | E106 | (3,4- 488
(methyloxy)phenyl}-3',4'-difluoro-4- Difluorophenyl)boron
biphenylsulfonamide (E298) ic acid

Examples 299-305

Examples 299-305 (E299-E305) were prepared using methods similar to that
described below from the appropriate aryl halide and boronic acid (or boronate ester)
indicated in the table below:

To a mixture of the appropriate aryl halide (1 eq) and boronic acid (1.5 - 3 eq) (or
boronate ester) in DME (0.04 — 0.07 M) was added a solution of potassium zerz-
butoxide (9 eq) and tetrakis(triphenylphosphine)palladium(0) (5-10 mol%) in water
(0.22 —- 0.33 M) and the resulting mixture heated at reflux (~1 10°C) under argon for

2-4 hours. If appropriate, additional boronic acid and
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| ane (D38) 2-Chloro-N-[5-(cis-3,5-dinmethyl-I- E104 4,4,5, 5-Tetranethyl -
506/ 508 pi perazi nyl)-2- (et hyl oxy) phenyl]-4-(5- 2-(5-nethyl - 3-

met hyl - 3-wbizeswyi1pdzenzenesul f onam de thienyl)-1, 3, 2- (E3@¢)/mrea@sabs2cdl ane
(D38) N-[5-(cis-3,5-Dinethyl-I-piperazinyl)-2- E93 2-Furanyl boronic 484

e
2- Chl or 0Bl bairthiy 3, e YcRRLLY texéhggiga?%%gewaﬁ%n CREARYOXLRRE Wil - 4- ( 5-

met hyl - 2-T ur any enzenes onam E306) " ci S/ N 'z~ H To a

m xt ur e afetdariot dolipvdchy emmaddid $2NicinsmBthanal). nEechgppropymte draatiomsy Wre2 -

(5 mot hy COBBIRE AT a0 o Pecie i (FErSSe PUSGH R dhgerst Autoprep

tetraki s@Epri@hRHhHRNRH

added potassiumter

was

ut oxi de

H%)o@lakihiééj | JATT4O)aflorB
- de (454

tha) £it1e- CopH
4.10 nunol)

t)whiBh s (3

in water (1 m),

and t he rchaeetensed assiherdhe free heserpr bydwablerideealt. at hi gh absor bance) at 100C

for 30 m

1B+ Tk
LIS I S >R TI11T

reactomwas—potfeg_gnrTtogt e SCXcotrum—elgting first
wi th nmethanol and t H&? ammoni a in rfgpﬁamol Borqnicgeldor fracﬂ%ns were
conbi ned and sol vent evaporated in vaHdliddhe WoRohete e¥@s PYr M_quf/l\- Dy nmass
directed autoprep HPLC, the relevant |[fractions collected aro[ sol vent
evapora’g ed[1-Chles 8 qcis T dpnethyicl- was trDBﬂreiQdﬁuhnylbc&bﬁer tq 446/ he title
conpound (E306). M5 (E§+ m e 490/ 492| [ MtH] +. .The hydrochl or|i de sal{ of the
product |WRerziB el ‘(éﬁ ssol ving pufe mat ﬁbﬁ?lél in 1.5 dichl oroﬁt hane

and O. 5rn]fmr£§ LncdGodabBal idgoy th D 7nl of IMHCL in ether. Exapple 307

N [5-(ai Sj}@ﬁ%%%tﬁlg? -D{Joerzlmzi nyl ) -2- (et hyl oxy) phenyl ]

- 3- f | uor|av-f2-CRiord-Gr(aizyd,jdematbylekul f onanDdé ( E307) 480/482
piperazinyl)phenyl]-5-(2-fluorophenyl)- Fluorophenyl)boronic
2-thiophenesulfonamide (E300) acid
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2- | E105 | 4,4,5,5-Tetramethyl- 490
(methyloxy)phenyl]-3-fluoro-4-(5- 2-(5-methyl-3-
methyl-3-thienyl)benzenesulfonamide thienyl)-1,3,2-

(E301) dioxaborolane (D38)
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2- | E103 | 4,4,5,5-Tetramethyl- 490
(methyloxy)phenyl]-2-fluoro-4-(5- 2-(5-methyl-3-
methyl-3-thienyl)benzenesulfonamide thienyl)-1,3,2-
(E302) dioxaborolane (D38)
_ . _ E106 | 4,4,5,5-Tetramethyl- 472
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-
2-(5-methyl-3-
(methyloxy)phenyl]-4-(5-methyl-3- :
. thienyl)-1,3,2-
thienyl)benzenesulfonamide (E303) )
dioxaborolane (D38)
2-Chloro-N-[5-(cis-3,5-dimethyl-1- E104 | 4,4,5,5-Tetramethyl- | 506/508
piperazinyl)-2-(methyloxy)phenyl]-4-(5- 2-(5-methyl-3-
methyl-3-thienyl)benzenesulfonamide thienyl)-1,3,2-
(E304) dioxaborolane (D38)
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2- | E93 | 2-Furanylboronic 484
(methyloxy)phenyl]-7-(2-furanyl)-2,1,3- acid
benzoxadiazole-4-sulfonamide (E305)
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131 WD 2006/ 010629 PCT/ EP2005/008263 O OO NH HNj[:: NI'~ T To a

m xture of 4-brono-N-[5-(cis-3,5-dinethyl-I-piperazinyl)-2-

(et hyl oxwbpb@mibd293- f | uor obenzenesul f onam de (E105) ( 1P0TmP2008/08263M0I )
and 2- furanyl boronic acid (71 ng, 0.64 mmol) in DME (3 m) was added
potassiumtert- butoxide (320 ng, 2.9 mmol) and

tetraki s(tri phenyl phosphi ne)pal | adi um{0) (20 ng, 0.017 nmol) in water (1
m) and th aﬁn?fkqi ing mxture stirred in a mcrowave (set at high
absorbance% at 100C for 30 minutes. The reaction was checked by LC- M5 and
as st art i 2 hletoeNH[5H ciseds5-dirbthy Pl §hpetazind - (o 1&9;;91&91]%2%51 (71 mg, 0.64
nmol ) and h$hrq¥isétriphenyl hosphine)galladiu 0) (20 mg, 0.017 mmol)
were addefretip2-uxpayhhenzepesullonamide (EA0@he i crowave (set at hi gh

absor bance) at 100C for anot-her 30 mnutes. The resulting m xture was then
purified using an SCX ca i dge and mass directed autoprep HPLC to afford
the title compound (E307). ‘®F 2 'e 460 [MyH +. Exanpl e 308

2- Chl oro- N-[ 5- (ci s- 3, 5-di net hyl perazi nyl) - 2- (met hyl oxy) phenyl ] - 4-( 2-
furanyl ) benzenesul f onam de (E308 SONH ,N~NWN+/S O/ To a mixture of
4- br omo- 2- chl or o- N-[ 5- (¢i s- 3, 5- di mebh i '
(met hyl oxy) phenyl ] benzenesul f onam de
furanyl boronic acid (69 ng, 0.62 mmuol)
tert- butoxide (312 ng, 2.8 nmol) and
tetrakis(tri phenyl phosphi ne) pal | adi un{0) (20 ng, 0.017 mol) in water (1

m) and the resuhbig Myxt uﬁ-%ro?ﬁ&-ﬁ-rc‘ﬁijorh-'}\ﬂf&mis%,gy@%gth(yﬁ?:[pigérazi%ﬁﬁ.’l-
(methyloxy)phenyl]benzenesulfonamide (E104) (220 mg, 0.45 mmol), (5-methyl-2-

mgy 0.31 mmol) and 2-
(3 mM) was added potassium

furanyl)boronic acid (113 mg, 0.90 mmol) and
tetrakis(triphenylphosphine)palladium(0) (58 mg, 0.05 mmol) in DME (3 ml) was
added potassium tert-butoxide (454 mg, 4.10 mmol) in water (1 ml), and the reaction
heated in the microwave (set at high absorbance) at 100°C for 30 minutes. The
reaction was poured on to the SCX column eluting first with methanol and then 2M
ammonia in methanol. The basic fractions were combined and solvent evaporated in
vacuo.The product was purified by mass directed autoprep HPLC, the relevant
fractions collected and solvent evaporated in vacuo. The product was triturated in
ether to give the title compound (E306). MS (ES+) m/e 490/492 [M+H]T.

The hydrochloride salt of the product was prepared by dissolving pure material in
1.5ml dichloromethane and 0.5ml methanol and treating with 0.7ml of 1M HCI in

ether.
Example 307

N-[5-(cis-3,5-Dimethyl-1 -piperazinyl)-2-(methyloxy)phenyl]-3-fluoro-4-(2-
furanyl)benzenesulfonamide (E307)
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WD 2006/ 010629 PCT/ EP2005/ 008263 hi gh absorbance) at 100C for 30 m nutes.
The resulting m xture was then purified using an SCX cartridge foll owed by
mass di r ewpedosaubdapr ep HPLC to afford the title conpourdT(EE3@3)08266 ( ES+)
me 476/ 478 [ MrH +. Exanpl e 309

N-[5-(cis-3,5-D nethyl -1 -pi perazi nyl)-2-(net hyl oxy) phenyl ] -2-fl uoro-4-(5-
nmet hyl - 2- f ur anyl ) benzenesul fogam de (E309) O F O o NHHN N | To a

m xture of 4-bronmo-N-[5-(ch\s-8, 5-d
(met hyl oxy) phenyl ] - 2-f | uor dbe
and (5-nethyl-2-furanyl)boroni
added potassiumtert-butoxide
tetraki s(triphenyl phosphi ne) pal I'adix m(0) (2 nn0. 017 nmmol ) in water (1
mM) and the resulting mixture stPrrled in alnicjowave (set at high

absor bance) at 100C for 30 m nut eg™ N S evaporated in vacuo
and residue purified using an SCX col foll owed by mass directed
autoprep HPLC (with addition of Ol 10% citric acid in water to the
DMSQO MeCN sanple to help dissolution) to afford the title conpound (E309).
MS (ES+) me 474 [MtH +. The hydrochloride salt of the product was prepared
by di ssol Tong paure prigtuwet i ofi m 4-diooiorNrbr(eis3andimetiad: Inpipgreriag)-3-n et her

vapor at olP S iR ea e S O3 By die o2 ARG Er o
310 N- [ 3niGhyibckonicRici@ Y |01@4F&ﬁﬁ1@§)i iﬁyfbMEflga( SO %JJdanessiund 1dyR-

t hi enyl ) benzenesul f onam de iE310) 133 WO 2006/ 010629 PCT/ EP2005/008263 O
NH butoxide (320 mg, 2.9 mmol) and tetrakis(triphenylphosphine)palladium(0) (20 mg,

esul f onam de (E103) (200 ngy, 0.42 mmol)
5id (106 ng,, 0.84 mml) in DME (3 m) was

0.017 mmol) in water (1 ml) and the resulting mixture stirred in a microwave (set at
high absorbance) at 100°C for 30 minutes. The reaction was checked by LC-MS and
as starting material was still present (20%) more boronic acid (71 mg, 0.64 mmol) and
tetrakis(triphenylphosphine)palladium(0) (20 mg, 0.017 mmol) were added. The
mixture was stirred in the microwave (set at high absorbance) at 100°C for another 30
minutes. The resulting mixture was then purified using an SCX cartridge and mass

directed autoprep HPLC to afford the title compound (E307). MS (ES+) m/e 460
[M+H]™.

Example 308
2-Chloro-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-4-(2-
furanyl)benzenesulfonamide (E308)

% KL

o c "
H

<" N\)\

o’ o

To a mixture of 4-bromo-2-chloro-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-
(methyloxy)phenyl]benzenesulfonamide (E104) (150 mg, 0.31 mmol) and 2-
furanylboronic acid (69 mg, 0.62 mmol) in DME (3 ml) was added potassium ferz-

butoxide (312 mg, 2.8 mmol) and tetrakis(triphenylphosphine)palladium(0) (20 mg,

0.017 mmol) in water (1 ml) and the resulting mixture stirred in a microwave (set at
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0-0- A mxture of

N-[3-(cis-3,5-dimethyl-I-piperazinyl)-4-(ethyl oxy) phenyl ] - 4- . .

i odobenzemexuédmnem de (E94) (206 ng, 0.4 nmol), 2-thi emgirmre@sioss2axi d (103
ng, 0.8 nml), 2M aqueous sodium carbonate solution (1 m, 2 mmol) and

bi s(triphenyl phosphine)pal | adiun{11) chloride (14 ng, 0.02 nmol) in 1:1

t ol uene: etighehsorbaneg))at\ 98" oy 3@ mingfes Thecicowlting Mminture vras (st paifiddi gh

absor bance). at. . o i f & i 0 epperature the
reaction %1%1){1?& Fe vvas((} aﬁ%@%%lﬁ)fl ll%&\t,t\)ﬁ frﬁas’éﬂﬁr%étag %%’Pge%i%f %{838 gﬁ?&‘{ ﬁ\egﬁtﬁ eh ;
applied t wP{H308). 8XS (BN96n/cvA6 4R G Hivar i an bond-el ute) and washe
vmpltoh nmet hgﬂﬁ)‘lPoand ZMQ)am"r%ni a ?ﬂle nmet ha.ﬂlgllsr. ]The combi ned basic fractions
were concentrated in vacuo and the residue purified by chromatography on

silica gel to afford the desired product (E3 10). M5 (ESt+) mle 472 [ MtH| +.
Exanpl es ﬁf“ﬁ%lygglz Exanpl es 311 and 312 (E311 and 312) were prepared from

N-[5-bro ([ byy; 1 4o 3- & 1] 15yl £ onand de ( Product
of [ E272 g{NEES &‘?ﬂg’ﬁgy lh%g}lggg%elﬁ]rlzllévé%a(&ﬁigﬁgﬁég})?ﬁgﬁ}?g? Zl(i]hqr e Tabl e bel ow
usi ng si mniethylifinadg)benzehesulfodemtde (B309) n f or Exanple 277 (Step 3). MS
Exampl e Amine [ MrH + N-{2-(Met hyl oxy)-5-[(3S)-3-nethyl -1I -

(2S) - 2- Met hyl pi perazi ne 444 per azi nyl | phenyl} -4-(2

t hi enyl ) benzenesul fonam de (E§341) N-{2-(Methyl oxy)-5-[(3R)-3-nethyl-I-

(2R) - 2- Met hyl pi perazi ne 444 pi pgeazi nyl | phenyl} -4-(2

t hi enyl ) benzenesul f onam de (E31 m-‘» anpl e 313 N\

[ 5-(cis-3,5-dinethyl-I|-piperazi n\ 27/Chydroxyp enyl ]-4-(5-nmethyl - 2-
furanyl ) benzenesul f onam de (E313) 3134 WO 20067°0Tae29 PCT/ EP2005/ 008263 O
NH\ | SAN\ N~ HN

To a mixture of 4-bromo-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-
(methyloxy)phenyl]-2-fluorobenzenesulfonamide (E103) (200 mg, 0.42 mmol) and
(5-methyl-2-furanyl)boronic acid (106 mg, 0.84 mmol) in DME (3 ml) was added
potassium tert-butoxide (430 mg, 3.8 mmol) and
tetrakis(triphenylphosphine)palladium(0) (20 mg, 0.017 mmol) in water (1 ml) and
the resulting mixture stirred in a microwave (set at high absorbance) at 100°C for 30
minutes. The solvent was evaporated in vacuo and residue purified using an SCX
column followed by mass directed autoprep HPLC (with addition of 0.1ml of 10%
citric acid in water to the DMSO/MeCN sample to help dissolution) to afford the title
compound (E309). MS (ES+) m/e 474 [M+H]*.

The hydrochloride salt of the product was prepared by dissolving pure product in 1ml
dichloromethane, adding 1M HCI in ether (0.5ml) and stirring at room temperature for

30mins. The solvent was evaporated in vacuo and solid dried in a vacuum oven

overnight.
Example 310

N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(ethyloxy)phenyl]-4-(2-
thienyl)benzenesulfonamide (E310)
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HO A sol ution of

N-{5-(cis-3,5-dinethyl-I-piperazinyl)-2-[(phenyhnet hyl ) oxy] phenyl } -

4- (5- met hyb-28ediun@nyl ) benzenesul f onam de (D43) (100 ng, POTEP20080b8263 N
ethanol (4 mnm) and NN-dinethylformamde (2.5 m) was treated with

pal | adi um hydroxi de on carbon (25 ng) and the m xture stirred under an
at nosphere of hydrogen for 3.75 h. The m xture s then filtered through
celite, washing with ethanol and the filtrate duced in vacuo and the

residue purified by nass €jrec au‘?oHrep HPLC totafford the title
conpound. M5 (ESt+) me 442 sreNhydrQch Qr/i/hﬁlsalt of the product
was prepared by dissol vi t he e g‘rate i n methanol and acidifying
with ethereal HO . Exanples 314-316 Exanples~314-316 (E314-E316) were

prepared fromthe appropriate benzyl ether | i%edin th abl e using
simlar nétlﬁﬁﬂ‘gePSA‘?ﬁaﬁc’Sd%g‘@ﬂmﬁt@Ml‘¥'@ipeB?W ‘é'(%tﬁglo{‘ﬁﬁ@}yi]'ﬁ ‘Exanpl e Benzyl
ether M5 idnfilds (Bed) @ | £ driol), P&HRA 1B ohicZic
hydr oxyph Ee%F%&ﬁn%LB {f?{ﬂ ra rlcliy I@%@n?g rglglré% ?Of%lhle{l%wa e ( ES%4) Ilo}nczammm e
Né[ f5I (ci s03, mmbl)n2Mhaguedussogmmagirbyriafe @lutions 1 4802 nhyel) end/phenyl |
-3-fluoro-4-(5-ne | -.2 fur I nzenes onant.de 15)..
N-[ 5- (ci sPH( Pbﬁ%@%ﬁmpemﬂ?%@féaﬁﬁéf%%ﬁﬂ{ﬂg%g mxx?@ rlgzlylphenyl ] -5
- (2- f1 uor gpheRYEHmE] BhORNRREREH PNARER atdFRa&dr (sEATRteabdrbance) at
N-[5-(cis-3,5-dinethyl-T-piperazinyl)-2-(methyl oxy) phenyl | - 4-
[ (pheny!| mg250 fook§ hiiewtzes deftenicholingniodeon EanmratyBshivsagHos mixig e vas
PCT/ EPZOOEéi(a&%%QVSHh &\I E?fdruléhloﬁc ’acird—tﬁe r%ix%lur\e a’l\olplied to an SCX ion exchange
cartridge (Varian bond-elute) and washed with methanol and 2M ammonia in
methanol. The combined basic fractions were concentrated in vacuo and the residue
purified by chromatography on silica gel to afford the desired product (E310). MS

(ES+) m/e 472 [M+H]+.

Examples 311 and 312

Examples 311 and 312 (E311 and 312) were prepared from N-[5-bromo-2-
(methyloxy)phenyl]-4-(2-thienyl)benzenesulfonamide (Product of E272 Step 2) and
the appropriate amine as indicated in the Table below using similar methods to that

described in for Example 277 (Step 3).

MS
Example Amine
[M+H]T
N-{2-(Methyloxy)-5-[(3S)-3-methyl-1- (25)-2-Methylpiperazine 444

piperazinyljphenyl}-4-(2-
thienyl)benzenesulfonamide (E311)
N-{2-(Methyloxy)-5-[(3R)-3-methyl-1- (2R)-2-Methylpiperazine 444
piperazinyl]phenyl}-4-(2-
thienyl)benzenesulfonamide (E312)

Example 313
N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-hydroxyphenyl]-4-(S-methyl-2-
furanyl)benzenesulfonamide (E313)
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0%\O A m xture of nethanesul fonic acid (4 ng, 0.043 nmol) and
2-tent-butylimno-2-

di et hyl amvoaods/@eab et hyl - per hydr o- 1, 3, 2- di azaphosphor i reT(EBEdMBN0L282 Ny,
0.043 mol) was shaken and then treated with

5-(cis-3,5-di nethyl -I-piperazinyl)-2- (nmethyloxy)aniline (D4) (100 ng, O0.43
nmol ) and pent af | uor ophenyl;/~4; [ (phenyl net hyl ) oxy].benzenesul f onate (D49)
(170 ng, 0.39 mmol) fol l-ewed by DVSO (0.5 m) and triethylam ne (0.060 m,
0.43 mmol ). The m xture waso eated in a me :
The crude m xture was then appli o] aﬁ SCX cdrtrijdge eluting wth

nmet hanol then 2M ammoni a i n net hakd 6 N ENS i whi ch was purified
further by mass directed autoprep awufopbsep Cto afford the title
conmpound. MS (ES+) nmie 482 [ MtH] +. ASSA¥-PRCGEEDURES C oning of the ghrelin
receptor GHS-R Human GHS-R was cl oned from human hypot hal anus c¢cDNA and TOPO
Ta cl oned Ai $#iHCRD M {5-ftie3 Sedjmsthod-1viiserazingl)-2riésheanlindingnadyfheasl) i nt o

CDN f j j T. f d i dth
D an o e CoREhP2 LB Snest I EEHTDES R nis st S eFrmohcts by
FLI PR (Fl unh)costy,Nedihmedgil fogmbinaiec2fe adeivhs trebi@SHidt bALdIAfm Wir&d & bacmam

virus and viral(g%.itre de%erm’ nati on Virus generation The opén reading frane

of GHS-R @& @ dre)randdhe punuECsiNrgdunslep ma gtomsphermof iydtogen fit3.25 hect or

was used t nehat i u ir in.which the. .insec
cell - speci%%ﬁpol yh‘gar?%ﬁprﬁ1 %&n%?g]g%séﬁl\ééén&%%gavgﬁh%w} ﬁnq“rﬁhrﬁwﬁﬁ%% cell -
active pr aediced in vacuoting the sesidiburified Sywasss idietted 98@pript IPLO]o Baerd 0 Bac

expressi on s_‘ystem (Invitrogen). Briefly the vector was transformed into
DH10 bac EheBile comprundeMSUEST /e 462 BveH]T.rom the transforned cells. The

bacm d wa f into.St9 136 2006/ 010629 PCT/ EP2005/ 008263
i nsect ceﬁ}fse gr o%&:}%eéx%ﬁheﬁﬁd%jwpﬁ?aﬁrhx ss@&)s%ﬁ ChuEh BRterigh i he
product i omethanol eedadidifidng wibGitiepou] HEJ, particul es. The supernatant from

these cells was harvested containing the reconbi nant GHS-R bacnam virus.
This PO viral stock was then used to infect 200ms O | X10-6 cells/m Sf9

cells in pCalded - iumto further anplify the virus and provide a Pl
stock. This Fglles\ilira?ﬁgt ock was then used to anplify a P2 viral stock of

10x1 1'i t r e Bxainphesy?i4-316 (E314-E316) were prepared from the appropriate benzyl ether
listed in the table using similar methods to that described for Example 313 (E313):

Example Benzyl ether MS
[M+H]*
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2- D44 428

hydroxyphenyl]-4-(2-
furanyl)benzenesulfonamide (E314)

N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2- D45 460
hydroxyphenyl]-3-fluoro-4-(5-methyl-2-
furanyl)benzenesulfonamide (E315)

N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2- D46 462
hydroxyphenyl]-5-(2-fluorophenyl)-2-
thiophenesulfonamide (E316)

Example 317
N-[S-(cis-3,5-dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-4-
[(phenylmethyl)oxy]benzenesulfonamide (E317)
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shake fl asks again harvesting the supernatant fromthe cells. This was then
used to transduce mammalian cells for assay. The open reading frame of rat
Gao G prowei2noeass2el oned by PCR fromrat brain cDNA i npoTmBiNABs26Tt OF .
This was then transferred into the pFast Bacrmam vector and reconbi nant
bacul ovirus particles generated as above. Viral titre determ nation Viral

titres were determ ned agt~all stages of the virus scale up with a pl aque
ELI SA nethod using a envel ope protein nonocl dnal antibody. SF9 cells
were plated out into a 3wl )9 e _and a diluti ange of virus was

added to the cells for 1 hour. irug was re Hind a 1%

nmet hyl cel | ul ose and nedia m x %dNo Qe 4| | s\and i ncubated for
48hrs. The cells were then fixed in gZRgr ghyde and acetone m x for
8m nutes. The cells were then washed W th.a< _pHosphate buffered saline
solution (PBS) and nornmal goat serum addgd for 25mins. This was then
renoved and a gp64 nonocl onal anti body added for 25mns. The wells were
t hen washe i ang i - / U ed ant i hody added
for 25ni ns)?Cl %&Rﬁﬁﬁgﬂl\j\%ﬁﬁggg%ﬁﬁ%m !b\?'ﬁgtrﬁﬁg‘éé&ggagé%&gﬂﬁlﬂ%gber oxi dase

subst r at e dethylaitno-{ B-diketfadparhgdieet B 2-dialphadphviies BEMUR 2246, d.0431bat ed
for 60m ns, ndi vi, dual | s re couynted faor blue foci and taking into
account the"d #)IWJ Sl%‘%%‘r“?n ﬁ%eéie‘ﬁwégﬂé’sﬁ@?‘ﬁi%hﬂrﬁ'P@Pﬁliziﬂdi)-l-he virus was
det er m nedmethylé3t3ariRiifd @YH (ﬁgmﬁl%l, @.ﬂ@hlﬁ&?ﬂﬁ& e W@H ration of cells

transiently expressing the ghrelin receptor "2006/ 010629
PCT/ EP200 YorthyllryisnasilnatekRAIB(156Ims (s3%inmolislowssbig t he SVA0

| ar ge T- anty e i i ned i ont aj ni 10% v/ v) newborn calf

serum and@%@g@u a?%aﬁlg%e@ﬁlgn%\@r®og’gﬁyég ngotﬁ%gétm‘wwaﬁ@ﬁes and

grown to 6@eRA ive adofwiesayl 4026 forthag). TH @hdd RiddRRekesdd li}é‘étl P CONA3
ent. For

containin e rel evant DNA species using Lipofectamne re
transf ect ?ﬁﬁ?? cadridge ebpimgwish methagolthem2Moimppnia i pefenokivighe d residu@nl. of

ti-VEM (gii : ' | bat ed t t
For  30m n ooy of BT, ey A AR bR e Rer 1S ot BRet oct i on

exper i menttile cbnfpbdhiid. WIS Egh)lﬁ;gl\ygz Regies was used. Cells were exposed to
t he Li pof ect amm‘r_?g/DNA m?xture forqShrs]&and 2 mL of 10 % (v/v) newborn calf

serumin DVEM was then added. Cells were harvested 48hrs after
transfecti on.

ASSAY PROCEDURES

Cloning of the ghrelin receptor GHS-R

Human GHS-R was cloned from human hypothalamus cDNA and TOPO Ta cloned
into pCR2.1. The sequence was confirmed and transferred into pCDN for expression
analysis. The sequence was confirmed again and the plasmid was electroporated into

CHO cells. The clones were screened by FLIPR (Fluorometric Imaging Plate Reader).

Generation of the GHS-R bacmam virus and viral titre determination

Virus generation

The open reading frame of GHS-R was transferred from pCDN into pFastBacmam
vector. This vector was used to generate recombinant baculoviruses in which the
insect cell-specific polyhedrin promoter has been replaced with a mammalian cell-
active promoter, in this case CMV. This was then used with the Bac to Bac expression
system (Invitrogen). Briefly the vector was transformed into DH10 bac E.coli and the

bacmid isolated from the transformed cells. The bacmid was then transfected into SO
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Generation of cells transiently expressing the ghrelin receptor GiS-R and
rat Gao G protein. HEK293F cells maintained in Freestyle nedia

(I'nvi t rogeo)oewanes280 -transduced with both GHS-R and r aCT@Eee0050p8208 €i n by
addi ng 300m s of GHS-R virus (1x108 pfu/m) and 30m s of Gao G protein
(4x108 pfu/m) to 3x108 HEKF cells in Ilitre of freestyle nedia. 24hours
post transghécitdetlsn gaaw BOENC s 420t GRED) medasn adctec]itdishes fiarthe produgticassi on.
24hours post sodiu tyrate addition. The cells were harvested by

menbr ane E?C@B“Eﬁ‘ E]%F“%WEP ariculssepar ation fromcultured cells Al steps of
the protoegl %sﬁ Abde & s%s@fa@vee&édmoafﬁnﬁg%@%cbﬁﬁm% @Hsthe cel |
pell et was res spen e 10 vo unes of buffer A2 containing 5 v N-

hydr oxyet ytmpapermzi Teis N0 gird tshavliesas! thom nsedatoi idfecHEPES)s c(fplatlﬁ mlﬁ/ml

2554y . 250 AELE AT ET A P e e Ty T U SR S A8 RBET o acet i o
aci d ( EDTAppjs ﬁmramwwa@tﬂ@ﬁhﬁe& tofw %hffylzupz vl 465D 13N Tird e iRRreddd
pepstain A (Sigma). The cell were t enised by 2 x 15 sec bursts

in a 1 |i tshakegflasks agﬁmh@qusn@m&@r supemnstanbietn By eslat Fhis st them usad B00g f or
20 m ns erna spun at 48,000g for 30 mns. The pellet
was resus-pgré'lﬂ%izla o ﬁﬁha#‘lfmnggfo s’g'ltxﬁlffer A2 by vortexing for 5 secs,

fol | oned by honpbgenisation in a Dounce honpgeni ser (10-15 138 WO

2006/ 010629 PCT/ EP2005/ 008263 strokes). At this p0| nt the preparation was
al i quot ed Thetapepgryding fiamme faideeo saroten grascelaned by ECRodiasp aaidaa t he

i nvention t.es n 0 it C € W th
the fol | of N rRp TRyt St e hin b ild b at HASER SAR65 )
(1) For eaghrsompuntbitildigrud ponitd gendtatad aéidvec! ear bottom 96 wel |l plate,
is added: - (a) 201 of test conpound (or 10l of guanosine 5 - triphosphate
(GIP) (Sigma) as non-specific binding control) diluted to required
concentr at f.fer (20nM

N 2- I—Iydro‘hp{lﬁtf]e ?%%?%l?}%eb N - 2-et hanesul fonic acid (HEPES) + 100mM NaCl +
10mM MyQl Airgb kit | jvumt detetminéd 4t wall tstagbiaciHhe vitop s60é¢ vperidd agpidsuarkd/ISBP m x
prepared %%ﬁo%fsg&gd @4\/\%13%&?%%%%&?%9&{0 ltonaqll t188(53¥\“ nyl t ol uene (WGA- PVT)

scintillat
SF9 cells were plated out into a 96 well plate and a dilution range of virus was added

to the cells for 1 hour. The virus was removed and a 1% methylcellulose and media
mix was added to the cells and incubated for 48hrs. The cells were then fixed in a
formaldehyde and acetone mix for 8minutes. The cells were then washed with a
phosphate buffered saline solution (PBS) and normal goat serum added for 25mins.
This was then removed and a gp64 monoclonal antibody added for 25mins. The wells
were then washed with PBS and a goat anti-mouse/HRP conjugated antibody added
for 25mins. The wells were again washed with PBS and True Blue peroxidase
substrate solution (Kirkegaard & Perry Laboratories) added and incubated for 60mins.
Individual wells were counted for blue foci and taking into account the dilution factor,

the plaque forming units/ml of the virus was determined.

1. GHS-R GTPyS functional agonist assay

Generation of cells transiently expressing the ghrelin receptor GHS-R
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beads at 100nmg/nL in assay buffer followed by m xing with nenbrane
(prepared in accordance with the nmethodol ogy descri bed above) and diluting
i n assay wofRb@roi1be2ogi ve a final volunme of 601 which contarEr2dBgogsdt ei n

and 0.5ng bead per well - mxture was pre-m xed at 4C for 30 mns on a
roller and just prior to addition to the plate, 10Mfinal concentration of
guanosi ne HEK293Tp&lis BER)s a9 raxpredsihgitibe SVMAOaksRy Tmtiger)) waras added,

(c) 10i guanosjne. 5’ 35-S] .thiotriphosphate, triethylamne salt.
( Amer shanmmaintaiged P M)FOBL‘HBE&tIQé%Y/Bhne—W@m Bylf serym fndmM slutsmipe¢ j ¢

Activity ' di 35 ' fdEt, ' 8nM
final. Thg]eg)lgg%é \i\%gsal%%ﬁlgr?b#%gggg?rg lgﬁwadnghgﬁvz?x%?é)r%gnq %gnr%ig}ig}t'glr% for 30
m ns fol | adked) ptiyr toeransfettimawitb pCDINA S contaigingtthd Bdévanp DN A kpecEsalsingwas r ead
between 3_and. 6 hours after co etion, of rifuge run i | l.ac

M crobet a &} ﬁ‘it%‘PmSnre&gefPt'mﬁ At %Wg%%ﬁﬁlqr%gi‘gt Pf_t I W&grﬁuxﬁao‘f’g%ao%[%@a was
anal ysed YgidfectanticRR 0L 8F OpANIEM (LifEHsbRhbRBIes BRSPAn®Fhd Mctbatetbad as

m ni num S-R GIPyS functional agonist assay protocol (1) For each
conpound beimdgeapsageel for 30min @utor tol tharaddsionont Jeonpe| of PPEMEM.sFadded: -

a) 51 of test .c ound.di | ut to requir 0 ntratiQn 4 09 O and
baeq to PRiaseEROR SHPRRenty Tl ol Skl SEONA HIRAR o, ket LS ARIE0
2006/ 01062@pdied t-MieA95d fOQ SR fR/DRANaN@SY fbrofhirc aieC? th1( SIERES)(vAv) he@bddNaCl  +
10 MyC12, pH adjusted to 7.4 wt guanosi ne 5’ [y35-9]

h NaOH); (b) 20l
t hi ot ri pheskfsem DY EMyeatienadded. Cellameredayasted AShTsadier fropgfgetion.
concentration = 37kBqg/l or InCi/m; Specific Activity 1160C /mmol) diluted
to 1.9nM in assay buffer to give 0.38nMfinal. (c) Menbrane (prepared in
accor danc&enierftiéh ef selshirdndionty depressibg dhalghvein revepordGH-Rhndratssay
buffer to give a final concentration which contains 5g protein per well in
601 . 40M fGURRISKIBNt r ati on of guanosine 5' di phosphate (GDP) (Signma;
diluted in assay buffer) was added and left to incubate for 10 m nutes
before addition to the assay The assay is started by the m xing of
conponent $IBK288Fagells nzaiatained i Fedebtylocniedia {Invisrogen) wisket end-teansdusednwith

t enper at ure f i ns.. (d), Wheat. germ | ut i pR=PEI YVI nyl.tel uen

(WGA- PVT) both ﬁhS?l? 31[‘1”%1 532 Clyﬁooei‘ipﬁ?tﬂp b ad’dlngaﬁﬂ)nﬂs oP GRS 'Ei’xlto p%'tﬁm?)
and 30mls of Gao G-protein (4x10° pfu/ml) to 3x10® HEKF cells in 1litre of freestyle
media. 24hours post transduction 2mM sodium butyrate was added to enhance
expression. 24hours post sodium butyrate addition. The cells were harvested by

membrane preparation.

Membrane preparation from cultured cells

All steps of the protocol are carried out at 4°C and with pre-cooled reagents. The cell
pellet was resuspended in 10 volumes of buffer A2 containing 50mM N-2-
hydroxyethylpiperazine-N'-2-ethanesulfonic acid (HEPES) (pH 7.40) supplemented
with 10e-4M leupeptin (acetyl-leucyl-leucyl-arginal; Sigma 12884), 25pg/mL
bacitracin (Sigma B0125), ImM ethylenediamine tetra-acetic acid (EDTA), 1mM
phenylmethylsulfonyl fluoride (PMSF) and 2x10e-6M pepstain A (Sigma). The cells
were then homogenised by 2 x 15 sec bursts in a 1 litre glass Waring blender,
followed by centrifugation at 500g for 20 mins. The supernatant was then spun at
48,000g for 30 mins. The pellet was resuspended in 4 volumes of buffer A2 by

vortexing for 5 secs, followed by homogenisation in a Dounce homogeniser (10-15
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assay (SPA) beads were diluted in assay buffer to a concentration of
20nmgs/ m . 251 of bead was then added to the reaction m x and the assay was
i ncubat edwbanos/ane2bher 30 mi nx at room tenperature w thpshmaipeevgoosehs s was
followed by centrifugation for 5 mns at 1500 rpm The plate was read
between 3 and 6 hours after conpletion of centrifuge run in a Vallac

M cr obet a strokes).erAtathisapdininthe prepamgtidnswds aliquotédiifite puRbrapyleneaabes 4@t a was
anal ysed using a_4-paraneter |ogistic equation. Basal activity used as

m ni mum  E0% ‘fte'gofi?to 317 all have an activity of <1 Min the GHS-R GIPyS
functional agonist assays. 2. GHSR Agoni st BACMAM FLI PR Assay Ceneration
of HEK MSR Il cells transiently expressing the ghrelin receptor GHS-R 24
hours pri @ontpeuadsafythbiiecBeh Werciebted fatinaand blvtogiel 30H BB madceordanosest ed

and spun_down. e .supgrnatant is renoved and the cells resuspended in
nedi a (Eaﬂlg‘vmﬁ/&ﬁrowlﬁ%&%ﬁgaisai% L-Jutamine). A cell count is performed

using the Cedex instrunentation, and the concentration of cells is

adj usted using nedia to give 280K cells per m (14K cells/ 50ul). 140 WO
2006/omaﬁﬁ%ﬂéﬂz@@n%agonimrma@mmmm virus is added to the cell

i iate % wvol ‘cal cul ated for individual batch
of " Bacuenof bR oBBORREhARE fosated, B 41 Bof R oot e el olelii® adlBsnar on | <
di spensed (@)nt 02641 &R d ¢bre POl Rt 8RB s A € §iphBtlate @?fp)}'@h%l?gce' !

plates are incubated at 37C overni ght. CGeneration of U205 cel nsiently
expressi ng t heaghostspecifie biling cGrisIR dlatddotor sqpired cohcenaatiay i268ycel | s at

confl uence 100% e harveste un down. The_supernatant. is renoved
and the cells r]'%%%rs pe@rg i n%ﬁ%@?&dﬁf@ﬁ@&ﬁmpif@%“&%@-&ﬁ%E@@%t affiffe). A
cell count is pquPBsmdomHaChe161@@@Mg’01§,§)&p@5§t&%0n4w%%6

ia fo

concentration of cells is adjusted using ne gi ve 20K cel Iﬂgﬁper m
(10K cel | &) 560u) . baadmeentepsyGBRCNAM \irepased sbadeepending heheat! |gesuspensi on

o o0 S0P 0P GRS S B S R R0
into FLI PR 384buds! atCl@Ghg/bal 0 Msitlyab@Fer RMwed PG niRide wis! heRbdigs are
i ncubated at 37C overni ght.

(prepared in accordance with the methodology described above) and diluting

in assay buffer to give a final volume of 60u1 which contains 10pg protein and

0.5mg bead per well — mixture was pre-mixed at 4°C for 30 mins on a roller

and just prior to addition to the plate, 10uM final concentration of guanosine

5' diphosphate (GDP) (Sigma; diluted in assay buffer) was added;

(c) 10pl guanosine 5’ [y35-S] thiotriphosphate, triethylamine salt (Amersham;
radioactivity concentration = 37kBg/ul or 1mCi/ml; Specific Activity
1160Ci/mmol) diluted to 3.8nM in assay buffer to give 0.38nM final.

The plate was then incubated on a shaker at room temperature for 30 mins followed

by centrifugation for 5 mins at 1500 rpm. The plate was read between 3 and 6 hours

after completion of centrifuge run in a Wallac Microbeta counter on a 1 min

normalised tritium count protocol. Data was analysed using a 4-parameter logistic

equation. Basal activity used as minimum.

GHS-R GTPyS functional agonist assay protocol (II)

For each compound being assayed, in an Opti clear bottom 96 well plate, is added:-

(a) 5ul of test compound diluted to required concentration in 100% DMSO and
added to 15pl assay buffer (20mM N-2-Hydroxyethylpiperazine-N'-2-
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Conmpound Preparation Master conmpound plates are prepared in 100% DMSO. 3nM
is the top concentration (giving 101AMfinal concentration) and they are
seri al | y wol2udeadoskei n 4. 2ul fromthe master plate is tcamrb@snestss o a
daughter plate, to which is added 1001 of compound dilution buffer
(Tyrodes + Ing/m BSA + 1.5nM CaCl2). This plate is used for the assay.
Conpounds of tdyemicaMeRtd SAd (EERESES 1 €6mMONaChH 1 0mM Mog©ih,q edibsted td vity in
accordance with the fol lowng FLIPR assay: GHSR Agoni st BACVMAM FLI PR Assay
prot ocol Medi &.4 witadpa@H);ed from cell plates using a cell washer (Ieaving

1ol of nedia) II's .are, i i at.el: d i '

(Elga vaill - sopbrairerne 3 T | St ben e kil BRCLI0 RMElRm{ (T 0des
+ 1. 5mMGacL? - AR = PE OB i i Activi

0.5nMM brilli 2‘#?5%%%&% °95?5u|v| {)lemuo 3 olye,LL pgﬁd(%?ﬁggts gg&gtﬁcé?c gvclM; gj? OT) ’

hour. 101 fron l60Gpeumel) piletee s> 1.8nMin assapbaifesioEived.88mdTimeb2005/ 008263

then added immediately to cell plates usi a_F s ' '

|h nstruneE(CSC.)O F alé‘é’i’: ﬁ@gp%ighggﬁgf?{lge gf@g@g%ﬁhg)@%&ésgh%ﬁt %ﬁ@% ngl I

ave an V. R Of 5 by FdSR h BOCMANMH- I nRRnAS gy . 142
WO 2006/ 010629‘§é%?}1%g‘£2a016§%6%’8g6£&h%gai nsﬁflfﬂqjg\ g%ntraound oflﬁftdor mul aﬁ%{): Rb
O N R a~Y~S Gyrote pbrWwall R50pRI40RM figdl)concemtratioe bf geanpsing p\diphssphade er oar y! ;

Y is a single bond, CH2, CH? , :
9l DO} (Stimn; diied G asohy buffer) was added and left to incubate for 10

minutes before addition to the assay
The assay is started by the mixing of components from a, b and ¢ and allowed was to
incubated at room temperature for 30 mins.
(d) Wheat germ agglutinin-polyvinyltoluene (WGA-PVT) scintillation proximity
assay (SPA) beads were diluted in assay buffer to a concentration of 20mgs/ml.
25l of bead was then added to the reaction mix and the assay was incubated for
another 30 mins at room temperature with shaking. This was followed by
centrifugation for 5 mins at 1500 rpm. The plate was read between 3 and 6 hours after
completion of centrifuge run in a Wallac Microbeta counter on a 1 min normalised
tritium count protocol. Data was analysed using a 4-parameter logistic equation. Basal

activity used as minimum.

Examples 1 to 317 all have an activity of <1uM in the GHS-R GTPyS functional

agonist assays.

2. GHSR Agonist BACMAM FLIPR Assay

Generation of HEK MSR II cells transiently expressing the ghrelin receptor
GHS-R

24 hours prior to assay HEK MSR II cells at confluence 80-95% are harvested and
spun down. The supernatant is removed and the cells resuspended in media (Earls
MEM + 10% FBS + 1% L-Glutamine). A cell count is performed using the Cedex
instrumentation, and the concentration of cells is adjusted using media to give 280K

cells per ml (14K cells/ 50ul).
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Rb is hydrogen or Cl_6alkyl; Rc is hydrogen or nethyl; Rd is Cl_6alkyl; Re
i s hydrogen, Cl_6al kyl, C3_6cycloal kyl, COCl_6al kyl, Cl.6al koxy, hal ogen,
hydr oxyl ,wotnedidioezoonet hyl , trifl uoronet hoxy or cyano; aou/ERRo0s®082¢3Ir 0ogen,
Cl_6al kyl, C3_6cycl oal kyl, COC1_6aJkyl, Cl_6al koxy, Cl_6al koxy Cl_ 6al kyl,
hal ogen, hydroxyl, trifluoromethyl, or cyano; or a pharnmaceutically

accept abl #hmeaint GHERrBRACMARI vi@us:ismddemga b Jenrngbﬂea(sji()g/& 3an|ibpro§ﬁ?:t.‘é‘°§d_9 R H
N Rd Rf Re (IA) erein Ra, Rb, R Rd. Re, an are as defined in
claim1; HPI%QH%IF%@QJ‘M ipdividpal hteliss A BACMAM vireasral tiges rargbidsund of
formul ae gh)sdabed éeﬁ)sugﬁh‘;ﬁ%ﬁh% dispéie t@?ﬂﬁﬁﬁ%@éﬁ%@ll%@é bt &Qﬁag&igg&ﬁ Ra Is
optional Iy substituted with one to three substituents sel'ecte from .

CL. 6al ky| per Well. GipHiplatels aretitiubatedad3 790 évekdghtonet hyl , optional |y substituted
aryl or optionally substituted heteroaryl; Y is a single bond or CH=CH,

Rb is hydrogen or nethyl; Rc is hydrogen; Rd is nethyl; Reis H Cl1_6

Pl ogen, - derab ST kol s Ui Rpb Rtine BRI Recbrol g R Koy cvane
phar maceu# dabisyriat tegsaplU2OSalells thaméintnot. 100%canhaniested fand spunidaven. (1) or
opt 1 onal | 08 SUETALA dt R GHE hooa R ERRSHPY TLMediadendEME 100 RES
Sca.bg ?! m gdl)ﬁgltggg{alm@x A cOPLhRNal by fsRatistietRe CRE% iRiruRRhi Q52! Y

the concentration of cells is adjusted using media to give 20K cells per ml (10K cells/

50ul).

Human GHSR BACMAM virus is added to the cell suspension at an appropriate %
volume (calculated for individual batches of BACMAM virus as viral titres vary). The
transduced cell suspension is dispensed into FLIPR 384-well clear bottom plates, 50ul

per well. Cell plates are incubated at 37°C overnight.

Compound Preparation

Master compound plates are prepared in 100% DMSO. 3mM is the top concentration
(giving 10puM final concentration) and they are serially diluted 1 in 4. 2ul from the
master plate is transferred to a daughter plate, to which is added 100u1 of compound
dilution buffer (Tyrodes + 1mg/ml BSA + 1.5mM CaCl,). This plate is used for the

assay.

Compounds of the invention were tested for in vitro biological activity in accordance

with the following FLIPR assay:

GHSR Agonist BACMAM FLIPR Assay protocol

Media is aspirated from cell plates using a cell washer (leaving 10ul of media). Cells
are immediately loaded with loading buffer (Tyrodes (Elga water + 145mM NaCl +
SmM KCI + 20mM HEPES + 10mM glucose + 1mM MgCl,) + 1.5mM CaCl, +
0.714mg/ml Probenicid (predissolved in 1 M NaOH) + 0.5mM brilliant black +
2.5uM Fluo 4 dye, and incubated at 37.5°C for 1 hour.10ul from compound plates is
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Y as a single bond or CH=CH;, Rb is nethyl; Rc is hydrogen or nethyl; Rd
is methyl; Reis Hor Cl1 6 alkoxy;, and Rf is H, Cl 6 al koxy or COCl_6al kyl ;
or a pharwecewtiio@bl y acceptable salt thereof 5. A conpeumdredosioes2esil ae (1)
or (IA) wherein: Ra is phenyl, thienyl, benzothi ophene, naphthyl,

qui nolinyl, thienopyridyl, pyridyl, oxazolyl, benzoxazolyl, chronene or
benzoxadi gzaladded phimediately toscdibsplates tugithgvsi FHIPRNB calctunh fimmeging tistuintenént s
selected fromoptionally substituted pyridyl, optionally substituted
pheny! oxy Fluokiseerse meapymenigaiie®i§h- ami no, optional |y substituted thienyl,
optionally substituted pyrazolyl, iodo, optionally substituted
pyrrolidinyl, optionally substituted isoxazolyl, flouro, brono, optionally
substi t ut gstamskzol ytb,310pthil deak| an Eipsulveus exf gheMyin the GFISRpyAgomsit hoxy,
optionally substituted furanyl, optionally substituted benzothi ophenyl,
opt i onal | PASMEN FLERR AsttYazol yI, trifluoronethyl, 144 WD 2006/ 010629

PCT/ EP2005/ 008263 optionally substituted pyrazolyl, optionally substituted
pyrazinyl, optionally substituted pyrrmdinyl and optionally substituted
phenyl et hoxy; Y is a single bond or CH=CH, Rb is hydrogen or nethyl; R is
hydrogen; Rd is ethyl; Re is hydrogen, nethoxy, cyano, fluoro, ethoxy or
triflouronethoxy; and Rf is hydrogen, nethoxy, cyano, fluoro, ethoxy,

i sopropoxy, hydroxyl, chloro or acetyl; or a pharmaceutically acceptable
salt thereof 6. A conpound of fornulae (1) or (1A wherein: Ra is phenyl,
thienyl, pyridinyl, naphthyl, quinolinyl, benzothiophenyl, or

t hi enopyridi nyl optionally substituted with one to two substituents
selected from nethyl, chloro, cyano, iodo, oxo, dinethylam no, optionally
substituted phenoxy, optionally substituted phenyl, optionally substituted
pyridinyl, optionally substituted thienyl, optionally substituted
pyrozolyl or optionally substituted pyrrolidinyl;
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Yis a single bond or CH=CH.; Rb is nethyl; Rc is hydrogen; Rd is nethyl;
Re is Hor nethoxy; and Rf is H nethoxy or acetyl; or a pharmaceutically
accept ablwoaddio1vdzer eof . 7. A conpound of fornul ae (1) pom/Rpeéws/ovdres ei n: Ra
i s phenyl, thienyl, or naphthyl optionally substituted with one to two
substituents selected fromchloro, optionally substituted thienyl, flouro,
optional | €laiflasti tuted phenyl and optionally substituted furanyl; Y is a
single bond; Rb is methyl; Ris hydrogen; Rd is nethyl; Re is hydrogen;
and Rf is nethoxy; 145 WO 2006/010629 PCT/ EP2005/ 008263 or a

pharnaceu |caIIy Qacce é ? thereof 8. A conpound of fornulae (I) or
(1A V\/ner b‘ﬁl‘? ally substituted with one to two
substltuents sel ected from rouro and optignally substituted furanyl, Y
is asingle bond; Rb is nethyl; R is hydrogen RU is methyl; Re is
hydrogen; and Rf is nethoxy; Yo phar maceu al LR®accept abl e salt thereof.
9. A conpound of formul aeF{a() OSZ(CDA) sel eﬁ%& rom

N-[3-(cis-3,5-Dinethyl - N\d‘I/H

- pi perazi nyl ) - 4- (et hyl oxy) phenyﬁ gyr N nyTRY 2-t hi ophenesul f onani de
4-[ (13- Chl or 0- 2- cyanophenyl ) oxy] - N- s-3,5-dinethyl- | -piperazinyl)-4-
(et hyl oxy) phenyl ] benzenesul f ong R

in which R is aryl or heteroaryl;
Y is a single bond, CH,, CH,CH,, or CH=CH;

Rb is hydrogen or C_¢alkyl,;

RC is hydrogen or methyl,

Rd is C; galkyl;

RE is hydrogen, Cy.alkyl, Cs.scycloalkyl, COC,.alkyl, C;.¢alkoxy, halogen, hydroxyl,
trifluoromethyl, trifluoromethoxy or cyano; and

Rfis hydrogen, Ci.salkyl, Cs.scycloalkyl, COCialkyl, Ci.salkoxy, Cosalkoxy C;.
salkyl, halogen, hydroxyl, trifluoromethyl, or cyano;

or a pharmaceutically acceptable salt thereof.

2. A compound of formula (IA):

O c
R

Ra/Y\ S/\/____ o l)\ N~
\/de

(1A)
wherein R?, R®, R®, R%, R®, Rfand Y are as defined in claim 1; or a pharmaceutically

acceptable salt thereof.

3. A compound of formulae (I) or (IA) wherein:
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5-Chloro-N-[3-(cis-3,5-dinethyl- | -piperazinyl)-4-(nmethyl oxy)phenyl]-3-

met hyl - | -b enzot hi ophene- 2- sul f onam de

5- (D et hwbamaenade2bt- [ 3- (ci s- 3, 5-di net hyl - 1- pi per azi nyl ) PE4/EP2005/008263

(met hyl oxy) phenyl] -1-naphthal ene sul fonam de N-[3-(cis-3, 5-Dinethyl- |

- E)I pergm nyl ) - 4- (et hyl oxy) phenyl ] - 1- napht hal enesul fonam de (E)-N- [3
cis : [

phenyl et h en esO?t ?gﬂgyguggﬁ%ﬁeﬁ vag}f%&% [Iﬂ%@( %@Sﬁgﬁ%@gl&}%&% ﬁi&ﬁ{l(lﬁl dallosk:

- pi per azi imogenddigregttyigthimoy irifloeryrhdthyl, OmloéhﬂbﬁuhisbOfsfmﬂpﬁﬂb’m de

N-[3-(cis t I i perazinyl) -4- t hyl h l']-4-
(phenyl oxi}’ﬁﬁté‘?'}?gﬁggeﬂ‘l’%%am dg RI—[3 I(C|ys)3 S(Beme%/hgry)lo evil-
- pi peramwiusﬂgfe%hm&@;{/:)@ﬂ[renyl ]-8- quinolinesul fonam de

N-[3-(cis-3,5-Drnmethyl - | - pi per azi nyl ) - 4- (et hyl oxy) phenyl ] t hi eno[ 2, 3-
b] pyri di nrb Z igtdré@hairingehyld6 WO 2006/ 010629 PCT/ EP2005/ 008263
N-[3-(cis-3,5-Dinethyl- | -piperazinyl)-4-(nethyl oxy)phenyl]-4-(2-

t hi enyl ) bR# dndsagehpnani de
8- Chl oro- N 3[ |s35d|rrethyl-l-p|pera2|nyl) 4- (et hyl ox henyl ] - 1-
napht hal eRQ hm de N-[5 (CIS 3, 5- Di met hyl - yyphenyt]-

- pi perazinyl, ) 2( d i

15 o Bren el f?ﬂj? "ggﬂﬁw@% G 1 prenee i o
nzenesul.f onani

g peraziﬁyggﬁ ¢ ﬁ‘iﬂ?‘ﬁwqy 9[}}?9%;{11 %I?XYL% ragoo C?iak&?élfe@h&z)gh&sﬂlfonam de 5

- Chl oro- Nor 4 ﬁ@éu%cﬁly ScceptabRIsHlY therdof - pi p er azi nyl ) - 2-

(et hyl oxy) p%enyl )-3 - rret hyl - | -b enzot hi ophene- 2-sul f onam de
tN;\[S (fl); 3, 5-Dinethyl- - pi perazi nyl ) - 2- (et hyl oxy) phenyl ] - 4- ( 2-
i eny ene Eﬁim d
- pi per azi VK %?uﬁcf J ox]?])aé\lﬁé flf-\'_) %_ épﬁaﬂ:ﬂaegﬁtﬁ\ﬂly a&ceptable salt thereof
wherein:

R2 is optionally substituted with one to two substituents selected from Cj.galkyl,
halogen, oxo, optionally substituted aryl or optionally substituted heteroaryl;
Y as a single bond or CH=CH;

RD is methyl;

RC is hydrogen or methyl;

R4 is methyl;

R€is H or Cy¢ alkoxy; and

Rfis H, C,.¢ alkoxy or COC).¢alkyl;

or a pharmaceutically acceptable salt thereof

5. A compound of formulae (I) or (IA) wherein:

R® is phenyl, thienyl, benzothiophene, naphthyl, quinolinyl, thienopyridyl, pyridyl,
oxazolyl, benzoxazolyl, chromene or benzoxadiazolyl optionally substituted with one
to three substituents selected from optionally substituted pyridyl, optionally
substituted phenyloxy, chloro, methyl, dimethylamino, optionally substituted thienyl,
optionally substituted pyrazolyl, iodo, optionally substituted pyrrolidinyl, optionally
substituted isoxazolyl, flouro, bromo, optionally substituted oxazolyl, optionally
substituted phenyl, isopropyl, methoxy, optionally substituted furanyl, optionally
substituted benzothiophenyl, optionally substituted thiazolyl, trifluoromethyl,
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napht hal enesul f onam de N-[3-(cis-3, 5-Dinethyl- | _

- pi perazi nyl) - 4- (net hyl oxy) phenyl ] -4-(1H pyrazol - 1-yl)benzenesul f onam de
N-[ 3 - (ciwo2pas/1lieet hyl - | _ PCT/EP2005/008263

- pi perazi nyl ) - 4- (et hyl oxy) phenyl ] -6-(3-thi enyl)-2- pyridinesul fonam de
N-[3-(cis-3,5 -Dinethyl- |

- pi per azi ropkipnaly(substityle@pyrazbBiydptioRall g&uﬁﬁitﬁﬁéﬂpgazmyl olpuonally

pyridinyl) - % t hi ophenesul Tt onam de N-[ 3-ci

- pi per azi rRyPsiLYt ‘? igydyan I‘?BH%a]lLY@HbSt%%Em ¥ onani de

N-[3-(cis Lpey.azi nyl) - 4- (et hyl oxy) phenyl ] - 4- (2- oxo- 1-
pyErol(l di rsf%b%]éggkgﬁs[%?%%ﬁa%%e N-[2-Acetyl-5-(cis-3, 5-dinmethyl- |

- pi per azi rRHl} ijrhngetrieréi‘ﬁ@thﬂ chl oro-2- cyanophenyl ) oxy] benzenesul f onani de
N[ 2- Acet &SB}%& , 5-di net hyl - | -piperazinyl)phenyl]-5-(2-pyridinyl)-2-
t hi ophenestl'f ﬂgea’e N-[ 2- Acetyl - 5-(ci s-3, 5-di methyl - |

- pi per azi mﬁllg piagnyl ] - 4- (2- thienyl)benzenesul fonam de N [2-Acetyl -

-(cis-3 , - di rrethyl- | - pi pera2| nyl ) phenyl] -4-(1 Hp yrazo |l- | -
I)benzené‘% d$ hyshegandmethogy, apeno008k 0 kUSRS opmﬂmemb@g&am

[g ((:I::Irr:'gﬁ ;&ﬁr gltr;%){?l @8?‘%’3‘%& :@r%l“gé 12?}% B(’ %(ZdF P(?LL’I%O’S di net hyl -
I - pi perazwe’ty] pr 4 phdrirRéuticatty hedepryiel sar frpssrs ul fonam de 3,4-Dichloro-N |

-(cis-3, 5 -dinethyl- | -pip erazinyl)-4 (methyloxy)phenyl] b
enzenesulfonamde N[ 5-(cis-3, 5-Dnethyl- | -pip

|) 522 al enesul f onam de
(Iil[?? ?ZI )s 3 g%%ﬁéykﬁﬁ%@ fmr?q’?*%%zﬁ( met hyl oxy) phenyl ] - 1-

napht hal enesyl
- pPper azi %I %%‘%ﬁ%ﬁnﬁlﬁﬁgﬁ%? a?hﬁﬁzl? q(qg{?gﬁgll’ 3%"%%?& en%é Ul f onani de
thienopyridinyl optionally substituted with one to two substituents selected from

methyl, chloro, cyano, iodo, oxo, dimethylamino, optionally substituted phenoxy,
optionally substituted phenyl, optionally substituted pyridinyl, optionally substituted
thienyl, optionally substituted pyrozolyl or optionally substituted pyrrolidinyl;

Y is a single bond or CH=CH ;

RD is methyl;

R is hydrogen;

R4 is methyl;

R®is H or methoxy; and

RfisH, methoxy or acetyl; or a pharmaceutically acceptable salt thereof.

7. A compound of formulae (I) or (IA) wherein:

R® is phenyl, thienyl, or naphthyl optionally substituted with one to two substituents
selected from chloro, optionally substituted thienyl, flouro, optionally substituted
phenyl and optionally substituted furanyl;

Y is a single bond;

R® is methyl;

R® is hydrogen;

RYis methyl;

R® is hydrogen; and

Rfis methoxy;
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N-[5-(cis-3,5-Dinethyl- | -piperazinyl)-2-(nethyl oxy)phenyl]-4-

i odobenzenesul fonam de N-[5-(cis-3,5-D nethyl- |

- pi per aziwgl2pocdi(ezet hyl oxy) phenyl ] - 8- qui nol i nesul f onaniPd@/EP2005/008263
3,4-Dichloro-N-[5-(cis-3, 5-dinethyl- | -piperazinyl)-2-

(et hyl oxy) phenyl ] benzenesul fonamde 2, 3 -Dichloro-N- [ 5 -(cis-3, 5

- di et hy| or b phpinmceutixzllp yitdep@blesalthidrenty) phenyl ] benzenesul f onani de  (E) - N-
[ 5-(cis-3, 5 -Dinethyl- | -pip erazinyl)-2-(nethyloxy)phenyl] -2-

phenyl et henesul f onam de N-[4- Cyano- 3-(cis-3,5-di methyl- |

- pi per azi RpRYhd o 7 ' l:;,@#% esul f onam de
N-[5-(ci s@gk)S&)D net%?ﬁoglﬁul-a%:@%g’%ﬂzﬁlbny &g (et hyl oxy) phenyl ] -5-f | uor o- 3-

met hyl - | Rbis pherotl eptghdlysulistisuted withrind éo B4o Gibkstituontdlselbctdd fonm, Sloro, 5

- di et hyl - -Pi p.erazi.nyl)=2- (nmethyl oxy)phenyl] -2, 2'-

bi t hi opheﬁB‘EgPtg‘tlfaPBﬁ% “g‘ée%f“é?fg -N-[5-(cis-3, 5-dinethyl- |

- pi per azi \is)a-stnglé p&iday| oxy) phenyl ] benzenesul f onam de N [3-(cis-3,

5- Di net hyl 5 | -E’:yi)erazi nyl ) - 4- (met hyl oxy) phenyl ]-5- (1, 3- oxazol - 5-
yl)-2-thi Bphewedylf onanmide NN [ 3 -(cis-3, 5 -Dinethyl- | -pip

erazi nyl )gag%%%% s (2- thienyl)benzenesul fonam de 148 WO 2006/ 010629
PCT/ EP200 X< 21-(5 -Chloro -2-thienyl)-N [ 3 -(cis-3, 5 -dinethyl- |
- pi per azRAyd pihehy! ] benzenesul f onam de N-[3-(cis-3, 5-Di net hyl - |

- pi perazi nyl ) phenyl]-4-(1H pyrazol -1- yl)b enzenesul f onam de

5- Chl or o- Rt [s3ydepgengansl i et hyl -1 - pi per azi nyl ) - 4- (et hyl oxy) phenyl ] - 2-

e T
4-Bronmo- N-[ 3-(cis-3,5-dinethyl- | -piperazinyl)-4-(methyl oxy)phenyl] - 3-
9. A compound of formulae (I) or (IA) selected from:
N-[3~(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-5-(2-pyridinyl)-
2-thiophenesulfonamide
4-[(3-Chloro-2-cyanophenyl)oxy]-N-[3-(cis-3,5-dimethyl- 1-piperazinyl)-4-
(methyloxy)phenyl]benzenesulfonamide
5-Chloro-N-[3-(cis-3,5-dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-3-
methyl-1-benzothiophene-2-sulfonamide
5-(Dimethylamino)-N-[3-(cis-3,5-dimethyl-1-piperazinyl)-4-
(methyloxy)phenyl}-1-naphthalenesulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-1-
naphthalenesulfonamide
(E)-N-[3~(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-2-
phenylethenesulfonamide
5-Chloro-N-[3-(cis-3,5-dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-1-
benzothiophene-2-sulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-4-
(phenyloxy)benzenesulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-8-
quinolinesulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]thieno[2,3-
b]pyridine-2-sulfonamide
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met hyl benzenesul f onam de 4-Brono-N-[ 3-(ci s-3, 5-di net hyl - |

- pi perazi nyl ) -4- (net hyl oxy) phenyl ]-3- fl uorobenzenesul fonam de

4- Br onp- 2wohh@voaedss[ 3- (ci s- 3, 5-di net hyl - | - pi perazi nyl PC4/AEP2005/008263

(et hyl oxy) phenyl | benzenesul fonaniide 4-Bromo-N-[ 3 -(cis-3, 5-dinmethyl- |
- pi perazi nyl)-4- (et hyl oxy) phenyl] -2- fluorobenzenesul fonam de

N-[ 5- (ci s- 3, 5- Wi Bting, 5-Dimetbypbpgrraryiyl)-4-(fkthytoxyphend]-WyRoxy) phenyl ] - 4- ( 2-
thienyl)b nzeﬁﬁsul fongm de. N-[5-(cis-3,5-D nmethyl- |

- pi per azi‘ﬁiﬁny CEPRSPEOBANIAR hyl oxy) phenyl | - 5- ( 2-

pyridinyl)-2- tmm}suﬁfyt(Et@rsasrhﬁﬁetﬁylCihbfge&zﬁ{y[)&-(xﬁétﬁ-yl%;&)pﬁém}tLy! -
- pi perazi nyl ) - 2- (et hyl oxy) phenyl ] -1- benzof hi ophene- 2-'sul fonam de
N-[ 5- (ci shaphthafgnasfpphmide

- pi inyl)-2- | ]-4- - l.-5+ vl \ | f id

N1 (o s b, b ieaER S DR Do P RS Rl GHERERS: cazol -
)b giib il fb@ami

yN- % 3??(2:??3, Sﬁ}gﬂﬁ?{ hf/‘?l?lf-epi per azi nyl ])T{_VAF (et hé/l Qxyklphenyl ]-4-net hyl -3, 4-

di hydr o- 2H 1, 24-HEnRiREe 2 saenepBenyion sV - (it 32-dunathy- bpipersinyr2- |

- pi per azi = —4-(1- methylethyl)b enzenesul f onam de
N I[ S ( cizL@%‘%t%f‘%‘*%@?‘f%@?@gﬁ?Q}%Jiﬁgg?—‘%léﬁdﬁy|( )-2-( me%/hyl oiyg phemzu ]- 3 {[4-
(et hyl oxy) phelgi{5](aXsB}5|-ﬂdm?thﬂbWf}{m]mgﬂ%(ﬂifg@%ﬁ)ﬁwﬁsgwaﬁmww? 149 VO
- pi per azi -2-(ne 0 enyl ] -1- benzot hi ophene- 3-sul f onami de
2892/0105%1)&%%52&8%%@%223 KI—[S-(ci s-3, 5-Di et hyl - |

- pi per azi nyl ) - 2chiBrbINL Qs-B Bty R 1 HlpafNARol (mrthyloxy)phenyl)-3-

yl ) -2-thi ophenesul f onam de

N- [ 5- ( ci smgthgl-bibsezdiiophengiZosifonamide) - 2- ( met hyl oxy) phenyl ] - 4-

bl por azi nyl ) PRARST - RABFERET 2 BRI R PR 4G: 5. 03 et by - |
- pi per azi thienynb&izvhdsulfontapine hal enesul f onam de
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-2-
naphthalenesulfonamide
N-[3~(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-4-(1 H-pyrazol-
1-yl)benzenesulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-6-(3-thienyl)-2-
pyridinesulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-5-(6-methyl-2-
pyridinyl)-2-thiophenesulfonamide
N-[3-cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-4-
iodobenzenesulfonamide
N-[3~(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-4-(2-0xo-1-
pyrrolidinyl)benzenesulfonamide
N-[2-Acetyl-5-(cis-3,5-dimethyl-1-piperazinyl)phenyl]-4-[(3-chloro-2-
cyanophenyl)oxy]benzenesulfonamide
N-[2-Acetyl-5-(cis-3,5-dimethyl-1-piperazinyl)phenyl]-5-(2-pyridinyl)-2-
thiophenesulfonamide
N-[2-Acetyl-5-(cis-3,5-dimethyl-1-piperazinyl)phenyl]-4-(2-
thienyl)benzenesulfonamide
N-[2-Acetyl-5-(cis-3,5-dimethyl-1-piperazinyl)phenyl]-4-(1 H-pyrazol-1-

yl)benzenesulfonamide.
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2, 3 -Dichloro-N[3-(cis-3, 5-dinethyl-

pi per azi nyl ) phenyl ] benzenesul fonam de N-[3-(cis-3,5-Di nethyl-|

- pi per aziwgl2pgmangeb] - 1- benzot hi ophene- 2- sul f onam de PCT/EP2005/008263
N-[3-(cis-3,5-Dinethyl -1 -piperazinyl)phenyl]- 4 (1, 3-oxazol - 5-

yl ) benzenesul f onam de N-[5-(cis-3, 5-Di ngt hyl -

- pi per azi nyl ) - 2-efdisy3,fHRimelh 1 Z-plpapzmwa-léle(mwlomp]mnyﬂ -3,5-dimethyl-4-
N-[5-(cis | -.1- pi perazinyl)-2-met hyl phenyl ] - 1-

napht hal eﬂﬁé’é‘ﬁ%"f?%ﬂwﬁlﬂ?%@ds Chl or o- N- 5- (ci s- 3, 5- di net hyl - |

- pi perazi nyl) - 2-3 Réhiveb % y3- (}}’)ﬁg;ﬁl.dlméthy[lm&@ilﬁ%q pqul f onam de 4-Bronp-N- [ 3
-(cis-3, 5 -dinethyl- | -pip erazi 4- (et hyl oxy) phenyl ] - 2-

met hyl bentertiyloxymbanylfenzerse fﬂﬁam-lﬂilﬂs (cis-3,5-dimethyl - |

- pi perazi nyl) - I esul fonam de 5-Bronp- N
[3 -(cis-3, 5- ér‘@e ﬁiﬁ}?’m%ﬁ E. pg’)rga&zl{n%tﬁyﬁf I{&Q@%?gxy) phenyl] -2-

t hi Ophene%mbﬂ@mmﬂﬁnﬂ Khkatesulfbramideci s- 3, 5-di net hyl - |

- pi perazi nyl)-2- (et hyl oxy) phenyl ] - 1-. napht ha ene u] f onam de

3- Br ono- N- [ 5- ( éY -éS-@ls-éﬁdletWTLplpem@pmﬂa {hyloxyphenyl]-2-

(met hyl ox ul fonam de 5-Brono-N-[5-(cis-3,5-dinethyl-|

- pi per azi %‘9@ %X Jsgﬂﬁﬁ%g@;é/) phenyl]-2- (methyl oxy)b enzenesul f onam de

5- Br ono- N- [ 5- ( N-B5-@i63 Gibiridtlyyl-1-pipegazipgh) 2z(mmsthyleRy)phetyhlyl-oxy) phenyl ] - 4-
met hyl - 2- th|o genes Ifon mde N-[5-(cis-3,5-Dnethyl- |
- pi per azi Hgpht e’%f?ﬂé 9)pheny|] 5-(1, 2, 3-
t hi adi azol - 4-yly: 5 ( Hbﬁmﬂllf ﬁg%ﬁﬁ)@?néf@lg%%%@pjm
- D net hyl - |

PCT/ EP2005/ 008;}?{ N- [ g;&
- pi per azi riphopyRxg)renpgne §0)n|ame¢wl ]-2, 2-di net hyl - _ _
3, 4-di hydro- 2k )1\? B{ ?cqs?g'% 1§1me"l:lhy1Olr-]}?i?er%%mél)-%r-&nne‘:%ﬁ}wbxgr)péeﬁy(l]ﬂ-s' 3, 5 -dimethyl-

| - piperazinyl
iodobenzenesulfonamide

N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-8-
quinolinesulfonamide

3,4-Dichloro-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-
(methyloxy)phenyl]benzenesulfonamide

2,3-Dichloro-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-
(methyloxy)phenyl]benzenesulfonamide

(E)-N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-2-
phenylethenesulfonamide

N-[4-Cyano-3-(cis-3,5-dimethyl-1-piperazinyl)phenyl]-4-(2-
thienyl)benzenesulfonamide

N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-5-fluoro-3-
methyl-1-benzothiophene-2-sulfonamide

5'-Chloro-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-2,2'-
bithiophene-5-sulfonamide

2-Bromo-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-
(methyloxy)phenyl]benzenesulfonamide

N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-5-(1,3-oxazol-5-
yl)-2-thiophenesulfonamide

N-[3-(cis-3,5-Dimethyl-1-piperazinyl)phenyl]-4-(2-

thienyl)benzenesulfonamide
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met hyl phenyl ] benzenesul f onam de 4-Bromp-N-[3-(cis-3,5 -dinmethyl- |
- pi per azi nyl ) - 4- (et hyl oxy) phenyl ] - 2- (et hyl oxy) benzenesul f onam de
N[ 5- (ci swB,2becbitoephyl - | - pi perazi nyl)-2-fl uorophenyl | PET(ER2@pn0s26R0Y] ) - 2-
t hi ophenesul f onam de N-[5-(cis-3,5-Di nethyl -1
- pi perazi nyl ) -2-fl uorophenyl ] - 4- bi phenyl sul f onam de
N-[ 5- (ci s- 3, 5- Br{FeCldgto-2khiemyl pdk[@z(cizyd,j-d@ndthylor-ophenyl | - 4-

dob | £ 3,5-d thyl - |
I-gl gereg;enesu Oﬁpglﬁym%?ﬁ?ﬁ?q@mh‘l?g%;enzene!sHFf o%am de
4- Br ono- 2- chl ongfadeid- 55(1§1h§eﬂ%11-15p19bﬁﬁﬁr}21¥¢\1ﬁeng1] @{1@?@%&5}1@) 2-

fl uorophenill ] benzenesul f onam de 4-B
5- di met hyly)benyepesulfonanydy - 2- f | uorophenyl ] -2- nethyl benzenesul f onam de

{1 or obenzenes o TR G4 RET 8> Pl PRRERHBY A CrvhiiEs phenti 2.~

- pi per azi nyphthadeddsul@amfdé met hyl oxy) phenyl ]-4- iodobenzenesul f onam de
N-[5-(cis-3,5-Dinmet hyI | - pi perazinyl)-2-(ethyl oxgﬁ phenyl ]
-5- (2- pyri di nyPfBeisth ﬁdbﬁ@ﬁ%ﬂkﬂlﬁﬁ&@ﬂ&%@@{f@@ﬂ) @y§-Hi met hyl - |

- pi per azi fdﬁgﬁ@y d oxy) met hyl ] phenyl} -4- bi phenyl sul f onani de
7- Chl or o- 'B nﬁSlh di met hyl - | - pi perazi nyl)-2- (et hyl oxy) phenyl]-2, 1, 3-

benzoxadi az ol e 4éaniof-N¥[ Batiiss, MNdinetlfyli Ispid eraEmﬂ)m@diBthyloky)phenyl] 3-

- pi per azi nyl et hyl oxy).phenyl ] - 4- i odobenzenesul fonam d
4-(5-Chlo %yﬂfﬁl’?é '?‘/ INIR ©5-(cis-3, 5-dimethyl- | -pi pera2| nyl) - 2-

t hyl h |af
R eSS e o>

pi per azi nﬁhpmhmhﬁ:&u&nuanﬂsul f onam de 151 WO 2006/ 010629 PCT/ EP2005/ 008263
N-[2- Gyano- 5- ( 4! §r0m052 dhlor tjk}y[l.’» (CZS_30§ almet n#p)pggglrr]l l)] 4-4 (2
(methyloxy)phenyl]benzenesulfonamide
4-Bromo-N-[3-(cis-3,5-dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-2-
fluorobenzenesulfonamide
N-[5+(cis-3,5-Dimethyl-1-piperazinyl)-4-fluoro-2-(methyloxy)phenyl]-4-(2-
thienyl)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-4-fluoro-2-(methyloxy)phenyl]-5-(2-
pyridinyl)-2-thiophenesulfonamide
5-Chloro-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-1-
benzothiophene-2-sulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-4-(1,3-oxazol-5-
yl)benzenesulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-4-(1,3-oxazol-5-
yl)benzenesulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-4-methyl-3,4-
dihydro-2H-1,4-benzoxazine-7-sulfonamide |
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-4-(1-
methylethyl)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-3- {[4-
(methyloxy)phenyljoxy}benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-1-

benzothiophene-3-sulfonamide
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thienyl )b enzenesul fonam de 4-(5-Chloro-2-thienyl)-N[ 5 -(cis-3,
5-di nethyl - | -piperazinyl)-4-fluoro-2- . .

(et hyl oxypphemibdzbenzenesul f onam de N-[5-(cis-3, 5-Di meChgEP2005/008263
- pi perazi nyl ) - 2- (et hyl oxy) phenyl ] - 4- i odobenzenesul f onani de N
{5-(cis-3,5-Dinethyl -1- pi perazi nyl )-2-[(1- et hyl et hyl') oxy] phenyl } - 4-
i odobenzenesul f¥lartids, ﬁDBndhfﬂi—It\)&plﬁerahn}(l)l:%-$m3thy‘ébxy)piﬁgylwL(—1 ls.jl_.cfxagbps_
erazi nyl enzenesul f onam de r ono-

5- (ci sy3) Sﬁézgtﬂﬁhﬁéﬁes‘ﬁ o p%‘?/am nyl ) - 2- (et hyl oxy) phenyl | - 2- _
met hyl benzenes Wi[em&m(;EDﬁn&h?lmEﬁbm{m@Ui %éth§10x§ gﬁnyqﬁ]hhyl | -pip
erazi nyl)-2- (et hyl oxy) phenyl - quorobenzenesu fo

4- Br ono- 2- VARG klﬁolftasn idej s- 3, 5- di met hyl - - pi perazi nyl) - 2-

3,.5-di.net hyl - |
B por azi vl ) - 2t ChaERar R BB 5@?@&%&@3@%‘}%&%@3‘3
4- Brono- N- [ 5- ( cV43- &lmﬁ-mftfhyl‘l blpgﬁiZﬁSfl)FKé 2-n3ph5thalglers%1tf%1§/alm1df|:
e
il éq%g&mﬁg%%mwﬂng Hhed
. et hyl -
tg: Sgﬂa)z?n I Eﬁﬁﬂ?r%?ﬁ@ oé%?/e s%l%oyrﬁﬂg nmet hyl - 4- (4-
met hyl - 2-t hi enW il}émz-éﬁeléuﬂleftbyiahquera&rﬁrﬁphmﬁs}BbénthHiG}SHéﬁé 2- |
- pi perazin, net hyl oxy) phenyl ] -4-(2- furanyl)benzenesul f onani de
N[ 5- (ci s- §fé 4 thyl- | -piperazinyl)-2- (rrethyl[oxy)phenyg] g 1;| uo:ﬁylél (|4-
i<S i me
WE;[ Bylergz;[ n ?;]%I%%%ﬁgﬁ%it%g%ﬁgré%y%%—A\Jps%I%%(onar?l de N-[5 -(cis-3, 5
- Di net hyl y%@ﬂ@nﬁwéfba@mw (rret hyl oxy) phenyl ] -2-fl uoro-4-(2-

dimethyl- | -pip
Ialrjgagmi/l) ;)egz?ng\ﬂi:g FC%[@ ) 21}165 @E’%%‘Zl t‘ﬁ%@@ﬁ?ﬁ]‘n?f ) benzenesul f onam de

naphthalenesulfonamide

N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-methylphenyl]-1-
naphthalenesulfonamide

8-Chloro-N-[5-(cis-3,5-dimethyl-1 -piperazinyl)-2-(methyloxy)phenyl]-1-
naphthalenesulfonamide

4-Bromo-N-[3-(cis-3,5-dimethyl-1 -piperazinyl)-4-(methyloxy)phenyl]-2-
methylbenzenesulfonamide

4-Bromo-N-[5-(cis-3,5-dimethyl-1-pip erazinyl)-2-(methyloxy)phenyl]-3-
methylbenzenesulfonamide

5-Bromo-N-[3-(cis-3,5 -dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-2-
thiophenesulfonamide

4-Ch10ro-N—[5-(cis—3,5-dimethy1—1—piperazinyl)—2-(methyloxy)phenyl]-1-
naphthalenesulfonamide

3-Bromo-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-
(methyloxy)phenyl]benzenesulfonamide

5—Bromo-N—[5—(cis—3,5-dimethy1~1-piperazinyl)-2-(methyloxy)phenyl] -2-
(methyloxy)benzenesulfonamide

5-Bromo-N-[5-(cis-3,5-dimethyl-1 -piperazinyl)-2-(methyloxy)phenyl]-4-
methyl-2-thiophenesulfonamide

N—[5-(cis-3,5-Dimethyl—1-piperazinyl)-2-(methyloxy)phenyl]—5-(1,2,3—
thiadiazol-4-yl)-2-thiophenesulfonamide
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152 WD 2006/ 010629 PCT/ EP2005/ 008263

N-[5-(cis-3,5-Di nethyl-I-piperazinyl)-2-(nethyl oxy)phenyl] -3-fluoro-4-(2-
t hi enyl ) bwozeswaod2bonam de N-[ 5-(cis-3,5-D nethyl - | PCT/EP2005/008263

- pi perazi nyl ) - 2- (et hyl oxy) phenyl ] - 3-f | uor o- 4- (4-

met hyl - 2-t hi enyl ) benzenesul f onam de N-[5-(cis-3,5-D nethyl - |

- pi per azi nyl ) - ¥-[f+(exi3yd Extymhybhpiﬂera%rfyl)ﬂb{meﬂay(o’iy)phﬂnﬁmy12)-<H1methyl-

?35223231%%}””’ea§%%%°' SRy

[ (met hyl oxy) nEA-!B)‘&ho‘N— - B‘,&Shﬁh&lefh?ﬂ@{ﬂ;s&?azm\bl }-2- (cis-3,5-Dimethyl - |

- pi perazi nyl ) -2-(net hyl oxy) phenyl ]-4 furianyl ) benzenesul f onam de
N-[ 5- ( ci smgthylphemylthsnrspiesuli zi nyl) - 2- (et hyl oxy)phenyl] - 4- (3-

t hi enyl ) benzengsul f o |

b peravinyl - SERBEOE i R C R i el onani de
N-[5- (ci s(neau@l&mmmesu1fonmaerazl yt) -2 (et hyl oxy) phenyl]- - (2- oxo- 1
pyrrolidinyl )benzenesul fonam de 5 -Bro ﬁ@é 5 -dinethyl- |
-pi p erazi nyl ) N5(gs3p3Din Wﬁhbﬁme]famwl) 3151“@{9{?@ ]Jﬁf(%'r}i’é(ﬁfﬁ@éd) -2-

N-[5-(ci s hﬁsp ﬁ]ﬂﬁ 1Ei 1 - piperazinyl)-2-(nethyl oxy)phenyl]-5- { 3-
[ (met hyl oxy)me ﬁ’ enyl} - 2-t hi ophenesul fonam de N-[5-(cis-3,5-Dinethyl-

| - pi perazinyl ])J-[ﬂ-(éz‘n@tﬁﬂmxth)@h@[p&dmﬁﬂ? fluorophenyl]- 4—b1phenylsulfonam1de

fl uorophenyl) - hi o f onam de 0- N- (cis-3, 5-dinethyl- |
- pi per azi nyl ) -l %r(@tf %7%%%%3@@@ gﬂﬂﬁaqpéﬁ@@ﬁﬂf onari de

N-[ 5- ( ci SjpdonPidBhitamide - Pi per azi nyl ) - 2- (et hyl oxy) phenyl | - 4- (6- et hyl -
pyri di nyl ) benzenesul fonam de N-[5-(cis-3,5-Dinethyl- 1

- pi perazinyl) - vaﬁ%[b@b)-ﬁxﬁsﬁmbqhym(p@parmimxl)-zzluorophenyl]-}
pyri di ny!ﬁ- 2-éh| OIE?@ ﬁesul fonam de N-[3-(cis-3, 5 D net hyl - |
- pi per azi nYITPRALEEL V195 phenyl 1 - 4- ( 6- met hyl -

pyri di nyl) benzemesmb 206t de | &z53ﬁca1ﬁrealy@1@15aﬁﬂm)-zL

Piperazi Hgolr%pheny{]rgéngelllgsﬁ fgr?argglgg

4-Bromo-N-[5-(cis-3,5-dimethyl- 1-piperazinyl)-2-fluorophenyl]-2-
methylbenzenesulfonamide

4-Bromo-N-[5-(cis-3,5-dimethyl- 1-piperazinyl)-2-fluorophenyl]-3-
fluorobenzenesulfonamide

N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-fluoro-4-(methyloxy)phenyl]-4-
iodobenzenesulfonamide

N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(ethyloxy)phenyl]-5-(2-pyridinyl)-2-
thiophenesulfonamide

N-{5-(cis-3,5-Dimethyl-1-piperazinyl)-2-[ (methyloxy)methyl]phenyl } -4-
biphenylsulfonamide

7-Chloro-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-2,1,3-
benzoxadiazole-4-sulfonamide

N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(ethyloxy)phenyl]-4-
iodobenzenesulfonamide

4~(5-Chloro-2-thienyl)-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-
(methyloxy)phenyl]benzenesulfonamide

4~(5-Chloro-2-thienyl)-N-[2-cyano-5-(cis-3,5-dimethyl-1-

piperazinyl)phenyl]benzenesulfonamide
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pyri di nyl ) benzenesul f onam de N-[5-(cis-3,5-Di nethyl- |

- pi perazi nyl ) -2- (et hyl oxy) phenyl ]-2,2' - bithi ophene-5-sul fonam de 153 WO
2006/ 010680 2MsT01622005/ 008263 N-[ 5- (ci s- 3, 5- Di net hyl - IPCT/EP2005/008263

- pi perazi nyl ) - 2- (et hyl oxy) phenyl ] -3-(2- thienyl)benzenesul f onam de
N-[3-(cis-3,5-Dinethyl- | -piperazinyl)-4-(methyl oxy)phenyl]-4-(3-

t hi enyl )benzenefs[aL(Emr-ﬁ (s-3; SdeBtl@'Mqﬁler@ﬁnﬁ)phkéh%HM-(ZL 5 -(cis-3, 5

-di net hyl - - r %nyl ):2- (nethyl oxy) phenyl ] benzenesul f onam de
N-[3-(cis h?:eIE’ Fﬁ}’ﬁonﬁml dsi per azi nyl ) - 4- (et hyl oxy) phenyl -2, 3' -

bi t hi ophene- 5- f
- pi pergm nyl ) - il{% (ﬁﬂ %)%}%%h J?](&g% 5h n%tﬁgg 1h¥]1l[fiegf)n Red's ul' oh2ém de 5 -(1-B
enzot hi en(rﬁethyllo){y)Nhe@yl]ben(enesul&namﬁie di rret hyl - -pi p erazinyl) -2-

f g:s ;2?;2?%??? egy IJ(SL(ﬁs%, @39? Bwi—ﬁ?ﬁf#érgzr}{x (ethy{oxy)p(henylj %— °-Dimethyl - |

(et hyl oXyodoBer2¥hdstifBidnhide- t hi ophenesul fonam de N-[3-(cis-3,5-Dimethyl- 1
- pi perazi nyl)-4- (et hgl oxy) phenyl ] -2, 2" - bit hi ophene-5-sul fonam de

N-[5-(cis-3,5- o ~-IPimethyl- 1-p1peraz1ny1) 2-[(1-methylethyl)oxy]phenyl}-4-
- pi per azi n I ) phenyl ] - 2" - (et hyl oxy) - 4- bi phenyl sul f onam de
N-[3-(ci st énée @?#fﬁ%ﬁx&f&g pi per azi nyl) - 4- (et hyl oxy) phenyl ]-4"'-fl uoro-2' -

met hyl - 4- bi phenwrsmbimngla 5-dimethyl-1-piperazinyl)-4-
N-[3-(cis- t hyl - 1- pi perazi nyl ) - 4- (et hyl oxy) phenyl ] -2' -f| uor o- 4-
bi phenyl sumtbhlaw)aberw@n%@ie%lﬂ@nsmﬁenet hyl - |

- pi perazinyl) - 33&&%%'[9@@-@@@%&6&}% 13p1pe113£1}191') %Qﬁé?ﬁylgfxf)ﬂlllényﬁ?ip de

N-[3-(cis-3, 5
- pi per ammpth)ylbfbnzmmkifdrmnychohenyl] 2-met hyl - 4-(2-

thlenyl)benzen ul fongnide N-[3-(cis-3,.5-Di.ne

- pi perazinyl) - i} y1%-29§-ay§£;ﬁil§l}eﬂpfz-1n}gp‘ﬁfg@lnnlg-(26(methyloxy)pheny1] -2-

met hyl - 2- piéroBbdyshdshfibrangs Yl f onam de
4-Bromo-2-chloro-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-

(methyloxy)phenyl]benzenesulfonamide
4-Bromo-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-3-
fluorobenzenesulfonamide
4-Bromo-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-
(methyloxy)phenyl]benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-4-(4-methyl-2-
thienyl)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-2-methyl-4-(4-
methyl-2-thienyl)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-4-(2-
furanyl)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-2-fluoro-4-(4-
methyl-2-thienyl)benzenesulfonamide
3'-Chloro-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-4-
biphenylsulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-2-fluoro-4-(2-
furanyl)benzenesulfonamide
2-Chloro-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-4-(4-

methyl-2-thienyl)benzenesuifonamide
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3'-Chloro-N-[3-(cis-3,5-dinmethyl- | -piperazinyl)-4-(nmethyl oxy)phenyl]-4"-
fl uor o- 4- bi phenyl sul fonam de N-[3-(cis-3,5-Di nethyl- |
- pi per aziwgblz))eam()mt hyl oxy) phenyl ]-3',5" -di fl uoro-4- bi poempb@slodszeam de
N-[3-(cis-3,5-Dinethyl- | -piperazinyl)-4-(methyl oxy)phenyl]-3"-fluoro-4-
bi phenyl sul fonam de 154 WO 2006/ 010629 PCT/ EP2005/ 008263
N-[ 3- (ci s- 3, 5- BY- ? $.5-Ipimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-3-fluoro-4-(2-
- pi per azi ég@] o‘ﬁéﬁﬁ% enyl]-3",4"-difluoro-4- biphenyl sul fonam de
N[3 -(ci gléﬁéﬂ}?lﬁ) EQﬂf (&hpl per azi nyI ) - 4- (et hyl oxy) phenyl ]
-2', 6" -di met hy IV-p5-(dis- 3),:5dhlyﬂ€$h§ﬂfl@plpmaﬁﬁy]?1i-2[-@leﬂﬁ}gbﬁygﬁheh@1]?r-m[ﬁlbl]lc‘d)ycl -(4-1 |
- pi perazin 0X -fl uoro- i phenyl sul f onam de
N-[ 3- (ci s%"%ﬂ% ti‘b‘:t“ﬁbg Kgsg‘ﬁﬁ%%’a}??nyl ) - 4- (met hyl oxy) phenyl ] - 4' - net hyl -
bi phenyl sul f on 28 5 Dbyl 3-pip bR iYL mdihylox

S infetivy] ?ﬁf gb‘-‘é dgn% ylo OY)ﬁhe%” %ﬂuo

- pi perazi nyl ) - 4- (net hyl oxy) pheny pheny suﬁ onam de
N-[3 -(ci Mnylﬂaenzmlﬂﬁqnamlde pi per azi nyI ) - 4- (et hyl oxy) phenyl ]

(8- (orerh 5 AEPRGRY S BRI S fost i G Bigapbsyir .

bi phenyl stpdnﬁamax;qﬁleﬂiyl]Lwlph(eﬁylsulﬁma&lde nmethyl- | -pip
erazinyl)-2-(meth on ).phenyl 2-met hyl - 4- (2- thienyl)benzenesul f onam de
N- [3-(cis-3,5 BF Dlmeﬁn%kérm@rwnybﬂ (mﬁéhsﬂsvxsaﬂly@nwﬂeéhya] 3 -

[ (et hyl oxy. | sul fonami de N [5-(cis-3,5-D nethyl- |
- pi per azi ny%@%rréenteﬁu Fdoggﬁ @%enyl ]-2-fluoro-4-(2-
t hi enyl) benzenas[l5|—¢cm'n33,ﬁl]}imd‘bhy{lﬁ-lﬁlpéﬁzﬁSyl&Z%ﬁl‘&h}}wiy)pﬂlenyl] -4-(3-
- pi per azi rm I@’r‘f}l’ h oxy) henyl | - 2- net h
met hyl - 2- tHPBMbe é‘%‘%ﬂeonamde N-[5(CIS 35D|rrethyl I
-plperazmyl) V. BE _enyl oy
enzenesul fonam%j::lﬂel5 Mk%ﬁeﬁg@q ]Bl%)@l‘éZl ﬁ?/ méxy%hem s Mdlnyl) 2
- pi per azi ﬂybphenequhfbnmid@xy) phenyl ] - 3-fl uor o- 4- ( 2-

N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-4-(2-oxo-1-

pyrrolidinyl)benzenesulfonamide
5-Bromo-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-2-
thiophenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-5- {3-
[(methyloxy)methyl]phenyl}-2-thiophenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl}-5-(2-
fluorophenyl)-2-thiophenesulfonamide
5-Chloro-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-2-
naphthalenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-4-(6-methyl-2-
pyridinyl)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-5-(6-methyl-2-
pyridinyl)-2-thiophenesulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-4-(6-methyl-2-
pyridinyl)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-4-(3-
pyridinyl)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-2,2'-

bithiophene-5-sulfonamide
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t hi enyl ) benzenesul f onam de 2-Chl oro-N-[ 3-(cis-3,5-di nethyl- |

- pi perazi nyl) -4- (net hyl oxy) phenyl ] - 4- (4-

met hyl - 2-wbizeowyd1dd2enzenesul f onam de N-[ 5- (ci s- 3, 5- Di et rgrAEPR2005/008263

- pi perazi nyl ) - 2- (et hyl oxy) phenyl ] - 4- (4- et hyl - 3-

t hi enyl ) benzenesul fonamide N- [ 5 -(cis-3, 5 -Dinethyl- | -pip erazinyl)
- 2- (et hyl oxy) PHEAis]3,5-DitnBthyl-Urmpyrhinyl p2-(methyjddypieapi su(2- onani de
N-[3-(cis: rret h

- pi per azi H’;‘/‘Ff)yl) elﬁzﬁﬁ?%‘if%%’)dﬁhenyl ]-4-(3-furanyl)-2-

thylb 263
&e[ 5y(c?222n25%¢3mq?ﬁm ﬁgﬁ?%yggrpg%% S)g?({(%r%e&tg%z‘ I oé%gﬂgﬂg’ﬁ ]-2-fluoro-4-(3-
fur anyl )bmyﬂﬂésmﬂeﬁ@ﬂﬁéfnnmldﬂ [ 5-(cis-3, 5 -Dimethyl- | -pip

) - 2- t
et byl 2, pyr | AT EROE ST b S leﬁﬁhasf-@meraﬂyé}-%: 3, 5-di met hyl -
- pi per azi aﬂéthylax@?ﬂéﬂw]b@meh@&mnhﬂnd% (6-
met hyl - 2- pyrid benzenesul fonam de N-[5-(cis-3,5-D nmethyl- |
- pi per azi nyl ) - P=[Brieistiyd &zvxf:@wbh;mryerazmylhéﬂmemyécscy)phenyléﬂ3j b

enzenesul 3, 5-Di net hyl - |
- plzper agl %3@% ?Slﬁul[luyfloxy(%phenyl ]-3- rrgt hyl - 4- ( 2-
thi enyl) benzenNs[BL(EﬂWﬂ)imeﬂi-yl [l-p’.iperéziﬁﬁ)-&(meﬁlyidiyp’fﬂteh?'ll]-s -phenpl-P-

erazinyl)-4- sﬁéj oxy) phenyl ] -2-fluoro-4-(2- thienyl)benzenesul fonam de
N-[ 3- (ci sthiomhepgsyloramide| i per azi nyl ) - 4- (et hyl oxy) phenyl ] - 2- f | uor o- 4- ( 6-

TG oty - d%?%@é?ﬁ“}?%?eﬁ%mﬁ{%@?oxy@@ piperiigrae = 5 °
met hyl - 2- @yﬂhyimy)phhmh]zkﬁuepﬂe&lemﬂfmaimd&—w (CI s-3, 5-Dinethyl- |
N5 (or s 3, b B ladet P oS my S et F@w‘a‘#/ ety -
RS et ey et
(P Byl ) benzbn8d8H P TNRey L LpiperacinyD-4 (methygoxy)phenyl] 22-
bithiophene-5-sulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-2'-(ethyloxy)-4-
biphenylsulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-4'-fluoro-2'-
methyl-4-biphenylsulfonamide
N-[3-(cis-3,5-Dimethyl- 1 -piperazinyl)-4-(methyloxy)phenyl]-2'-fluoro-4-
biphenylsulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2- (methyloxy)phenyl] 2,3'-
bithiophene-5-sulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-2-methyl-4-(2-
thienyl)benzenesuifonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-2-methyl-4-(6-
methyl-2-pyridinyl)benzenesulfonamide
3'-Chloro-N-[3-(cis-3,5-dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-4'-
fluoro-4-biphenylsulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-3',5'-difluoro-4-
biphenylsulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl}-3'-fluoro-4-
biphenylsulfonamide
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N[ 5-(cis-3, 5-Dnethyl- | -pip erazinyl) -2-(methyloxy)phenyl] -3

-nmet hyl -4-(4- nethyl -2-thienyl)benzenesul fonam de N-[3-(cis-3,5-D nethyl- |
- pi per aziwgpl2pecdr1(ezet hyl oxy) phenyl ] - 4- (4- et hyl - 2- PCT/EP2005/008263

t hi enyl ) benzenesul f onam de N-[5-(ci s-3, 5-D net hyl - |

- pi per azi nyl ) - 2- (et hyl oxy) phenyl ] - 2- met hyl - 4- (6- net hyl - 2-pyridinyl)b
enzenesul f onanivdg-ksf H5-Dimeth31-D-piberatif)-4- (inethyloxy)phenyl] 3',4'-difluoro-4-

- pi per azi nyl )%‘Hé net hy] oxy) phenyl ] - 3- net hyl - 4-(3-

thi enyl ) bBiRR de N-[5-(cis-3,5-Dinethyl- |

- pi perazinyl) mﬁré[gf-@ﬁs@!s @ﬁﬁ)eﬁ’lgf Té)' %ﬁrﬁ%ﬂ)ﬁ@ﬁ%ﬁﬁ%&xﬁpheﬁ?ﬂ I'ﬁyli'bdlmethyl 4-

enzenesul f ona
- pi per azi hiph&ny&m(lfmtam;deoxy) phenyl ] - 2- (rret hyl oxy) -

5-(4- hyl I | f /010

ST EP200% 005988 Ch-BRTBEaRE T[Pllgerf]g?(q‘]&%“ meﬁl\l\?%yg@}eﬁyﬂ A2 fluoygr-4y

erazi nyl )bl%heﬁﬂﬁﬂﬂ%ﬁhﬁi@é) phenyl] -4- (2- t hi enyl ) benzenesul f onam de
2-Chloro-N- [ 5 -(cis-3, 5 -dinethyl - -pi p erazinyl)-2-(methyl oxy) phenyl ]

-4-(3 - fur anyfv)[ae(nwe%aé«a;mthwhmmmnpﬁ) ity GeyipheayHy-methyl-4-

- h 1]-4-(3-f 1) - 3-
rrg!t Eslr géh@éhé&’uﬁ“ﬁ%ﬁ%ﬁd&gxﬁ IO[ egy ](ci s( 3, gr anDyrrzet hyl - | -pip erazinyl)
- 4- (et hyl oxy) Nt[er(lﬂsb ,5-Difnthryl- ﬂlﬁi@mlﬂﬁm:{ﬁﬁm){ Ve Bkdifluoro-4-

5-(cis-3,5-Dineth -p| perazi nyl ) - 2- (et hyl oxy) phenyl - 2" - f | uor o- 4-
bi phenyl sbllph%méﬂﬁl gargidech| oro-N-[ 5 -(cis-3, 5-di met hyl -1

PLpe 8 ) by ottt L L dsgan oo v (S
3' - di f | uobiphdayldulfohemidesul f onam de 5'-Chloro-N-[ 5-(cis-3,5-dinmethyl- |
N5 (or o3, Sos MBS (oo plnditryp ?r‘fa%{"naeb A bRy PERBRTIIIA: - ot hy! - 4-
bi pheny! syibhanami@8adided- (ci s-3, 5-Di nethyl -
- pi perazi nyl) -"2- (et hyl oxy) phenyl ] - 3-f | uor o- 4 (6-
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-2-methyl-4-(2-
thienyl)benzenesulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-3'-
[ (methyloxy)methyl]-4-biphenylsulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-2-fluoro-4-(2-
thienyl)benzenesulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-2-methyl-4-(4-
methyl-2-thienyl)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-4-(5-methyl-2-
thienyl)benzenesulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-3-fluoro-4-(2-
thienyl)benzenesulfonamide
2-Chloro-N-[3-(cis-3,5-dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-4-(4-
methyl-2-thienyl)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-4-(4-methyl-3-
thienyl)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-4-(3-furanyl)-2-
methylbenzenesulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-4-(3-furanyl)-2-

methylbenzenesulfonamide
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met hyl - 2- pyri di nyl ) benzenesul f onai ni de N-[5-(cis-3,5-Di nethyl- |

- pi perazi nyl) - 2-(nmet hyl oxy) phenyl ] - 5- ( 2-

f | uor ophewgl2pedio@bhyl - 2-t hi ophenesul fonami de N-[5 - ( ciPsTAP200BI00®6NY| - |
- pi per azi nyl ) - 2- (et hyl oxy) phenyl ] - 4- met hyl - 5- (6

met hyl - 2- pyri di nyl ) - 2-t hi ophenesul fonam de N [5-(cis-3,5-Dinethyl- 1

- pi perazi nyl) N%S((gﬁlmmpﬁyﬂlphe@yﬁe}azﬂnyrpz-l(mleﬁﬁloxgiashenyl] 2 fluoro-4-(3-
[ (et hyl oxy) methyl ] phenyl }. -2-thiophenesul fonam de N-[5-(cis-3, 5-D nethyl -
| - pi perfuzamyb ?n@ne%ﬂﬁ?pﬁ@@?) phenyl ] - 4- (2- thienyl)benzenesul fonanide N { 5

3, 5 1l h I
4S50 eny M Bard s B el ee?%{%%ﬁZéf“s“%“’?"%é#z’é%W@Mé Phemyl 3
- pi perasz@},ﬂy] 2%ﬁm%h)bbmey&mﬂ1®nq«hid655pgeny![ - t hi ophenesul fonam2de
5-(2,4-D uor ophen 1 Ne -

( m(et hyl oxy) phé ?roy%léw%lgﬁﬁeﬁ&?@‘?ﬁ&n@??ﬁ%&%ﬁ%‘%@?i’m Mots-
T EP200Rl 39830l Snk B SaBniaet -

- pi per aziny met’hyl oxy) phenyl ] -5-[ 2- (et hyl oxy) ph
- 2-t hi ophenesii- [fSe(memS dé)mq}adﬂmlgergzlgylwr@l %QXY)P?‘GHYﬁy'hLWO"”'G'

- pi perazinyl ) .- 2- 0X henyl ]-4'-nmet hyl -2, 2" -
bi t hi oph8H@n8Ibs eFIS %Pa@){aep I g

5- (3- Chl or 0- 41 f ;Jﬁy,mlsemﬁexhymhﬁpémlayms(ﬂmmomphenyu-bm@wérﬁr@yI) 2-
(et hyl oxy) phenyl hi ophenesul f onam de N[ (cis-3,5-Dinmethyl- |

- pi per azithighyl)entenssHid Phenyl ] - 5- ( 2-

- et 1 | A R e B e hemesu f onam dé
5-[ 5- Chl gRien Keﬁgéﬂ@yﬁlwhﬁamnyl] N-[5-(cis-3,5-dinethyl-l -piperazinyl)-2

B per azi pvl) e“ﬁ it Do Rhe L Lo Gl B it 2: fﬂofae.a.fw.l -

b ety apsiLatagds N[ (c5-5, -t -
f 1 uor ophenyl ) -Z2ChlvroPhSaes3, ﬁdmanmylbl-p1perazmyl)-4-(methyloxy)phenyl]-4-(6-
methyl-2-pyridinyl)benzenesulfonamide
N—[5-(cis-3,5—Dimethyl—1-piperazinyl)-2-methylpheny1]-4-(2—
thienyl)benzenesulfonamide
N—[S-(cis-3,5-Dimethy1—1—piperazinyl)-2-methylpheqy1]-4-(4-methy1-2-
thienyl)benzenesulfonamide
N-[S-(cis-3,5-Dimethyl-1—piperazinyl)-2-(methyloxy)pheny1]-3-methyl-4-(2-
thienyl)benzenesulfonamide
N—[5-(cis-3,5-Dimethy1—1—piperazinyl)-2-(methyloxy)phenyl]-3-methy1-4-(4-
methyl-2-thienyl)benzenesulfonamide
N-[3-(cis-3,5-Dimethyl—1-piperazinyl)-4-(methyloxy)phenyl]-4—(4-methyl-2-
thienyl)benzenesulfonamide
N—[S-(cis-3,5-Dimethy1—1-piperazinyl)-2-(methyloxy)phenyl]-2—methy1—4-(6-
methyl-2-pyridinyl)benzenesulfonamide
N—[5—(cis-3,5-Dimethy1—1-piperazinyl)-2-(methyloxy)phenyl]-3-methyl-4-(3-
thienyl)benzenesulfonamide
N—[5-(cis—3,5-Dimethy1—1-piperazinyl)-2-(methyloxy)phenyl]—4—(2-furanyl)-2-
methylbenzenesulfonamide
N-[5—(cis-3,5-Dimethy1—1-piperazinyl)-2-(methy10xy)phenyl]—2—(methyloxy)—
5—(4—methy1—2-thieny1)benzenesulfonamide
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N[ 5-(cis-3,5-Dinethyl- |

- pi perazi nyl) - 2-(net hyl oxy) phenyl ]-5-(4-fl uoro- 2-

met hyl phewgl2pecdvdzoophenesul f onam de PCT/EP2005/008263

5- (2-Chl orophenyl )-N-[5-(ci s-3,5-di met hyl - 1- pi perazi nyl ) - 2-

(met hyl oxy) phenyl ] - 2-t hi ophenesul fonami de N-[5-(cis-3,5-Dinethyl- |

- pi per azi nyl ) - 20hiedNA HKaiy-plsediyeftryb {pIperazinyl)-2-(methyloxy)phenyl]-4-(2-

fl uoropheﬁizgl %, -t hi OB{% nesul fonam de N [5-(cis-3,5-Dinethyl-1 -pip

erazi nyl )t RGNS ?‘Eﬂﬁ’é’H‘?l ] -5-(4- methyl phenyl)-2-thi ophenesul f onani de

5- ( 3- Chl or oph _
(ot hyl y) phonc OB [RciEs S Amonl ThiazingD- ZRhféﬁfﬂﬁMehyﬂ 4-(3-

5- (2, 4- Di furanyt)bgrivensdujfoharhigle( ci s- 3, 5- di net hyl - - pi perazinyl)-4

met hyl ox he ulfona | -
o peran my sl DB HE TP ﬁr(mwh%xyfp%enﬂ? 4-(iah Y
(et hyl oxympth mghz}enaglﬂﬂjanesul fonam de N[ 3- (CI s-3,5-Di net hyl - |
- pi per azi nyl %met hyl oxy%ﬁlhenyl ]-4'-methyl -
bi t hi ophene- 5- B eei-Bamsihyh pifosazinyd)- ﬁ(mﬁthbriﬂxy)pbenyll 4-(3-

- pi per azi (TR henyl ]1-5- {3- [ (nethyl oxy)nethyl]phenyl}
- 2-thi oph@@t}ﬁ?ona%&dﬁgﬁggm 2006/ 010629 PCT/ EP2005/ 008263

5-

(

(3- Chl or o- 4- KI[StisE Dimpthi- Pieeizinyd)- M@M@tdxybphehyﬁm flesrezi-nyl ) - 4
met hyl oxy)ﬁ)henyl - 2- th| ophenesul f onani de

[ 3- ( ci sPiBDEWISUHRRHYIAS| - pi per azi nyl ) - 4- (et hyl oxy) phenyl | - 5- (2-

t

(

di

2 6701 et | ShaRSTY RTA( e R e

met hyl oxﬂn)qlhelﬂlylp]ler@lstu&ﬁonph@eesul f onam de -

e P MR 3 2 et o R R OXYWGHYH SRl TR A
me

(3, 5- Dﬁlkyh@{y%rfgﬂéfh])del\l-[:B (cis-3,5-di net hyl - - pi perazinyl) - 4-
t hyl oxy) phenyl ] - 2-t hi ophenesul f onam de 5 ]&4 Chl or ophenyl ) -N-[3 -(cis-3,
i met hyl - | Sﬁll}i@ﬂoa%[ﬁ;(tl)v =345- dl(mﬁéhﬂ;lkm@mne W (]m@hylhxﬁph@’)’é]s% f onani de

N[3 -( Ci(%ﬁe%hyloxy?—éﬂglpﬁgnylsulfongm&ﬁer azi nyl)-4- (nmet hyl oxy) phenyl] -5-(2

N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl}-3'-methyl-4-

N-
nme

5-
(
(
5-
(
5-

biphenylsulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl}-3-fluoro-4-(6-
methyl-2-pyridinyl)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl}-5-(2-
fluorophenyl)-4-methyl-2-thiophenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-4-methyl-5-(6-
methyl-2-pyridinyl)-2-thiophenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-4-methyl-5- {3-
[(methyloxy)methyl]phenyl}-2-thiophenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(ethyloxy)phenyl]-4-(2~
thienyl)benzenesulfonamide
N-{5-(cis-3,5-Dimethyl-1-piperazinyl)-2-[(1-methylethyl)oxy]phenyl}-4-(2-
thienyl)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-5-phenyl-2-
thiophenesulfonamide
5-(2,4-Difluorophenyl)-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-
(methyloxy)phenyl]-2-thiophenesulfonamide
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fl uorophenyl)-2-thi ophenesul fonanide N-[3-(cis-3,5-D nethyl- |

- pi perazi nyl) - 4- (net hyl oxy) phenyl ] - 5- ( 3-

met hyl phewgl2pecdvdzoophenesul f onam de PCT/EP2005/008263
5-(2, 3-Di fl uorophenyl )-N-[3-(cis-3,5-di nethyl - 1- pi perazi nyl) - 4-

(et hyl oxy) phenyl ] - 2-t hi ophenesul f onam de 5-(2- Chl orophenyl )-N- [3
-(cis-3, 5-di n{By(kis-35-DixnpthyB Eipipekgzird1)-2-(methyloxy)phenyl]-5-[2-

(et hyl OX@B’?G t hi op enes Ifon mde N [3-(cis-3, 5-Dinethyl- |
- pi per azi Xﬁlzl{?e%’& ?3-

f1 uorophenyl) . '
S-(3-Chlor opheﬁy? f(bz?«@hﬁﬁﬁﬁhlﬂhgrpi‘% iifzmyh) it (met-h%}"f)‘g)rpgze“’ﬁl i methyl 22"

(et hyl oxlylﬂpqﬁwyﬂS Salft)harmpihenesul f onanmi de N-[5-(cis-3, 5 D| net hyl - |

15 (ot s, b DERGPRyrarTEpiherD Jﬁﬁ-gc%izigy%%ﬂeﬁ’aﬁ?wefﬁ%gx 52 i anyl )b
enzenesul § rﬁﬁﬂ?%ﬁ@phenyl] 2—th10phenesulfonam1de

N-[5-(cis-3 Di net - 1- pi perazinyl) fl uorophen quoro4(2-
t hi enyl) benzen@iﬁﬂ?l&i‘aﬁme&y@mm}{%}(@%y XB)Iélﬁm&lﬂﬁ |

- th )b | f d
e R i dtaog 7 Denenenil ot L
furanyl) benzenﬁ@Bﬂhmmﬁﬂleﬁﬁﬁm 0% 5 Wl 69 - PETpdraf pp 00826 3

N-[5-(cis-3, 5-Dineth - pi perazi nyl )-2-fluorophenyl] -2-nethyl-4-(2-
t hi enyl ) bERSRASSOPhe ﬁHﬁOWﬁp@%@ﬂ@n@es Di met hyl - 1

N5 (rs 5, 5. B re R e e S R PR 2 5

hi enyl) b@mﬂbyi%}()plﬁmyﬂpa dﬂophenesulfonmmde

—+

|
L) Do BB RS A Pl or
N[ 3- (Ci smath9tpRbiga]-Mithiv héiieﬁlﬁfo’a‘ﬁiﬂ%) 4- (met hyl oxy)phenyll 2- (et hyl oxy) -
4- (2-thi enyl)benzenesul T onam d

N-[5-(cis-3,5-Dimethyl- l-plperazmyl) -2~(methyloxy)phenyl]-5-(4-
fluorophenyl)-2-thiophenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-5-(4-fluoro-2-
methylphenyl)-2-thiophenesulfonamide
5-(2-Chlorophenyl)-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-
(methyloxy)phenyl]-2-thiophenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-5-(3-
fluorophenyl)-2-thiophenesulfonamide
N-[5-(cis-3,5-Dimethy!l-1-piperazinyl)-2-(methyloxy)phenyl]-5-(4-
methylphenyl)-2-thiophenesulfonamide
5-(3-Chlorophenyl)-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-
(methyloxy)phenyl]-2-thiophenesulfonamide
5-(2,4-Difluorophenyl)-N-[3-(cis-3,5-dimethyl-1-piperazinyl)-4-
(methyloxy)phenyl]-2-thiophenesulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl}-5-[2-
(ethyloxy)phenyl]-2-thiophenesulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-4'-methyl-2,2'-
bithiophene-5-sulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-5-{3-
[(methyloxy)methyl]phenyl}-2-thiophenesulfonamide
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N-[5-(cis-3,5-Dinethyl-I-piperazinyl)-2-fluoro-4-(nethyl oxy)phenyl]-4-(2-

thi enyl ) benzenesul fonarnide N-[5 -(cis-3, 5-Dimethyl- | -pip .

er azi nyl )w@-20esatibeboxy) phenyl | -5- (3 -furanyl)-2- thi ophecesrbdisneszssie 5
-(2, 3-Difl uorophenyl) -N- [ 5-(cis-3, 5-dnethyl- |-piperazinyl)-2-

(met hyl oxy) phenyl ] - 2-t hi ophenesul fonani de N-[5-(cis-3,5-Dinethyl- |

- pi per azi nyl ) - 2= (@T@ﬂ@f?#‘bﬂwl}@phmwﬂ)}ﬁf%-(aeBt[ifﬁm&tRﬁ- 1-piperazinyl)-4-

-Di et hyl - |
b:mt B;?g;‘?ﬁﬁ?@y@%&gm %%}f’ﬁl{ﬁe@ﬁ%ﬁ -fur anyl>/) 2- thi ophenesul f onam de
N-[3-(ci ;5n3 S- D-[3e(chyd, 5-(])3):131/1)&3‘[51%2 rl];/pll e:razm3;29 -4- (methgloxy)phenyl] -5-(2-
- pi per az
b:ot EI opheﬁéﬁé'lél?é‘ﬁgﬁéﬁ\oﬂh engsyléeragiide 3, 5- Di net hyl -

(5 (i o5 5 1 st PR PRSI s  Spbefii %%@%ﬁ@ Soxylphenyi]

-4-(2- th(mﬁbYlpbﬁ)pheryé]smﬂﬁopimsiﬂfohbm{d&-(C| s- 3, 5- Di met hyl -

oyr 1 Gy t) - { SRR Bt {’[2&2&%amﬂm;mymenazmyn +
- L rret hyl -
(O By 1) bons EnasuPr e SHORRAR ook T ety - |

- pi perazi nyl ) -2@3; ﬁﬂlﬂyﬁmnhérwﬂbeNs[B](eﬁ—ﬁS gmn@hﬂ-l( ﬁxperazwg}[)hml I
i
o1 por ax B S oA Bl ey 13
tﬁl gZO' 4-y1) - %(4 ghﬁﬂ?ﬂﬂﬁﬁll)ﬂi\f Pai-98- &&@m‘&&%ﬂ?&éﬁ&ﬁ?@ PCT/ EP2005/ 008263
'-\Tou[ pgrgz:&W@MX)@PA@E&J%M%@wﬁpummt hyl - 3, 4 di hydr o- 2H-1 4-b

63.282‘?‘2'2? ﬁy| ) phd 3‘9? 5@-B?“n%tﬁ%ﬂ'ﬁ%ﬁ%@?’%@&ﬁﬁh%ﬁa}ﬁh if¥e.! -
N-[ 2- Chl oﬂlﬁ)lr?p}(enybazgh?pﬂemﬁllﬁUﬂmnﬂeCplspgrgzhln?/rls% Eclenlyl ]-5-(2-pyridinyl)-2-
E B: 82? 32 ?ﬁ;l ) Olgil%n [y ﬁ;rﬁ ngﬂe}ﬁ}pjeragmyl) 4- -(methyloxy)phenyl]-5-(3-
methylphenyl)-2-thiophenesulfonamide
5-(2,3-Diﬂuorophenyl)-N—[3-(cis-3,5-dimethyl-1-'piperazinyl)-4-
(methyloxy)phenyl]-2-thiophenesulfonamide
5-(2—Ch10ropheny1)—N—[3-(cis-3,5-dimethyl-1-piperazinyl)—4—
(methyloxy)phenyl]-2-thiophenesulfonamide
N-[3-(cis-3,5-Dimethyl—1—piperazinyl)-4-(methyloxy)phenyl]-5-(3-
fluorophenyl)-2-thiophenesulfonamide
5-(3-Chlorophenyl)-N-[3-(cis-3,5-dimethyl-1 -piperazinyl)-4-
(methyloxy)phenyl]-2-thiophenesulfonamide
N—[S-(cis-3,5-Dimethyl-1-piperazinyl)—2-ﬂuoropheny1]-4-(2-
thienyl)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1 -piperazinyl)-2-fluorophenyl]-4-(3-
furanyl)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl) -2-fluorophenyl]-2-fluoro-4-(2-
thienyl)benzenesulfonamide
2—Chloro-N-[5-(cz's-3,5-dimethyl-1-piperazinyl)-z-ﬂuorophenyl]-4—(2—
thienyl)benzenesulfonamide
2-Chloro-N-[5—(cis-3,5-dimethy1~1-piperazinyl)—Z-ﬂuorophenyl]-4-(3-

furanyl)benzenesulfonamide
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napht hal enesul f onam de 5-(5-Chl oro-1, 2, 4-thi adi azol -3-yl )-N-|

5-(cis-3,5-dinethyl- | -piperazinyl)-2-
(et hyl oxypphe@nybd292- t hi ophenesul f onam de 2-Bronp-N- [ BCT(EP2@5808263
-dinmethyl- | -pip erazinyl)-2- (nethyloxy)phenyl] -4-

(trifluoronet hé/\}ﬁ%ilgfenzglesul f onam de
4- Br omo- 2, 6- di Ol fots N3{IBin(ettyd-13pipediiph MndroPhG I ) 220.
t hyl .ph | ] benzenesu] f onam de , 6-Dichloro-N -(cis-3,

(g[téli ggf)ﬁﬁﬂl&?,\kﬁ%%ef?é ]g‘%eﬁel 2q_( met hyl ox?/) phenyl )b_enzz{:ezul(fonarri de

, 4- r ono- LB-€hLB S qi. | < = 2-
(et hyl oxy) ph?ny ]geﬁi’gne?ul fy%na%?é eé[léYlaizﬁllgﬁpﬁ%glm}%a'%wlyi 5- di net hyl -
oo o TR R Ay peny |9 TeLY) b enenesu Lonam ge
(et hyl oxy) ben%%@i‘i%ﬁ%ﬁeh@&:@%ﬁgﬂﬁéﬁ Qf?léhe}}yl]§:ﬂﬂqmt4hzﬂ-- |
- pi per azi thyenyl Pehienesudfph@nide] - 3- net hyl benzenesul f onam de

N-[5-(cis-3,5-Dinefhyl- | -piperazinyl)-2-fluorophenyl]-2-(methyloxy)-4-(2-
t hi enyl) benzené’sﬁ?ﬁc rﬁaﬂ@eﬁ}ﬁéﬂmr@mﬁﬂ%&ﬂmmnﬂ]-I3-ﬂuoro-4-(3-

- pi per azi ﬂ*ﬁﬂ%é&éﬁgf‘?ﬁ%%g] -4-(3-furanyl) - 2-

(met hyl oxy) benze[nesu onam de N-[5-(cis-3, 5-Dinethyl- |

- pi i nyl) - 2-[BHadrHpDemyihlyl-2-pipeeis 2- .
BT T e e gty

- pi per azi '3#'?’”%“ B?‘?S‘Sﬂ’g’#’? lc%—(4- met hyl - 2- thi enyl ) benzenesul f onami de
N-[5-(cis-3,5- NL[B’%J})G’,S-bimetlhfrl_-%—_pri_r@eetr%zyil}flkg—(fﬂgo%flﬁmeghyloxy)phenyl]-4—(2-

- pi perazinyl)-2-fl uoropheny
2- t hi enyl iseybbenseneshbforamide 161 WO 2006/ 010629 PCT/ EP2005/ 008263 N-[ S

-(cis-3, 5 -Di RE 31_— - Di azinyl)-2-fl uorophenyl] -3
et hyl- a0 (- iRy P 3> PiRERy | B (o mep -5 sapshE-ret hyl - |
- pi per azi thidpheZesGIfBiidmiioxy) phenyl ] - 4- (1, 3-t hi azol - 2- yl) benzenesul f onam de
5~(2,3-Diﬂuorophenyl)-N—[5-(cis-3,5-dimethy1—1-piperaziny1)—2-
(methyloxy)phenyl]-2-thiophenesulfonamide
N-[5-(cis-3,5-Dimethyl-1 -piperazinyl)-2-(methyloxy)phenyl]-5 -methyl-2,2'-
bithiophene-5-sulfonamide
N—[3-(cis-3,5—Dimethy1—1—piperazinyl)-4—(methyloxy)pheny1]-5—(3-furany1)-2-
thiophenesulfonamide
N—[3-(cis—3,5-Dimethyl-1-piperazinyl)—4~(methyloxy)phenyl]-5'-methyl-2,2'-
bithiophene-5-sulfonamide
N—[S-(cis—3,5-Dimethy1~1-piperazinyl)—Z,4-bis(methyloxy)phenyl]—4—(2-
thienyl)benzenesulfonamide
N-{3-(cis-3,5-Dimethyl-1 -piperazinyl)-4-[(triﬂuoromethyl)oxy]phenyl} -4-(2-
thienyl)benzenesulfonamide
N-{3-(cis-3,5-Dimethyl- 1—piperazinyl)-4-[(triﬂuoromethyl)oxy]phenyl} -5-(2-
pyridinyl)-2-thiophenesulfonamide
N—[5-(cis-3,5-Dimethy1-1—piperazinyl)-2-(methyloxy)phenyl]-4—(5—methy1—2-
furanyl)benzenesulfonamide
N—[S-(cis-3,5-Dimethy1—1-piperazinyl)-2-(methyloxy)phenyl]-3-ﬂuoro—4-(5-
methyl-2-furanyl)benzenesulfonamide
N—[S-(cz‘s-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)pheny1]-5-(2-methyl—1,3-
thiazol-4-y1)-2-thiophenesulfonamide
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N-[5-(cis-3,5-D nethyl -1 -pi perazi nyl)-2-(nmet hyl oxy) phenyl ] -4-(1-met hyl -1 H
pyrro | -2-yl)b enzenesul f onam de

N[ 5- (ci sw8,2Becbitoab hyl - 1- pi per azi nyl ) - 2- (et hyl oxy) phenyCirA#2¢02/008263

pyrazi nyl ) benzenesul f onar ni de N-| 5-(ci s-3,5-Di net hyl - |

- pi per azi nyl) - 2- (met hyl oxy) phenyl ] - 4-(2- pyrimdinyl)b enzenesul fonam de
N-[5-(cis-3,5- N—[mm 5-Dimethyl-1-pi erazmyl) 2-(methyloxy)phenyl]-4-methyl-3,4-

-p| perazi nyl ) -2- I{I] Byl oxy),pheny| 2-furanyl)-3- pyridinesul fonani de N
-(cisd élydeﬂ LfisbFRA0Xa4ine-fispl @raazl fyl ) - 2- (et hyl oxy)phenyl] -6- (2-thi

1) - 3 - Ir
?B?/pér azi nyl ?yglﬂbngl?’?}]gl %@??hsgﬁi“ﬁl{’g lcglbéméﬁg\)ﬁ?e%gur anyl )-3
- pyri di neéutthgloambdezeNefubfopamsie3, 5- Di net hyl - |

(P By 1) -5 pyr ARG Ak de o E b P2 pyidingD) 2

- pi peraZIﬂﬁéﬁheﬁe&ﬂmhm{d@xy)phenyll 5- (5-net hyl - 2-
furanyl)-2-pyridi nesul f onam de

N-[ 2- ( Met hyl ox§)BremocV45-$cis35-dimethy 1 -pipgriapiayh2-math g ey)phdnyl]-1-2-
t hi enyl )be%@a?g%%}%&?&q%%&ie 2-Chl oro-N

[5-(cis 3" pi per azi nyl) - 2- (rret hyl oxy) phenyl ] - 4- (3- .

t hi enyl) benzensqsldmmm Ela-tﬁraﬂilak@rpy N-{5- Eczs-é CSLdim%thyfxl dRiibyh2-1 -pip
erazinyl) -2- rre I ox phe -4-( met hyl - 2-t hi enyl’) benzenesul f onam de
N-[ 5- (ci s(raethylw 1t wpﬁ’@ﬁéﬁﬂd@inméaz (et hyl oxy) phenyl ] - 3- ( 2-

) b en i D L ke | o
-(cis-3, GriflDbroetetiyifbehzonpsulfonamiiei nyl ) - 2- (et hyl oxy) phenyl ] -3
et e
T R g 0 oo
2,6-Dichloro-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-
(methyloxy)phenyl]benzenesulfonamide
2,4-Dibromo-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-
(methyloxy)phenyl]benzenesulfonamide
2,4-Dichloro-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-5-
methylbenzenesulfonamide
4-Bromo-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-fluorophenyl]-2-
(methyloxy)benzenesulfonamide
4-Bromo-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-fluorophenyl]-3-
methylbenzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-fluorophenyl]-2-(methyloxy)-4-(2-
thienyl)benzenesulfonamide
N—[5-(cis-3,5-Dimethyl-1—ﬁiperaziny1)~2-ﬂuorophenyl]-4—(3-furany1)—2—
(methyloxy)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-fluorophenyl]-2-(methyloxy)-4-(4-
methyl-2-thienyl)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-fluorophenyl]-4-(4-methyl-2-
thienyl)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-fluorophenyl]-2-methyl-4-(4-methyl-

2-thienyl)benzenesulfonamide
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t hi enyl ) benzenesul fonam de N-[3-(cis-3, 5-Dinethyl- |

- pi perazi nyl ) phenyl ] -4-(2-furanyl)-2- (nethyl oxy)benzenesul fonam de
N-[ 3- (ci swB,2becbitoebhyl - | - pi perazi nyl ) phenyl ] - 2- ( met hy lPaXEP26b5(028263
t hi enyl ) benzenesul f onam de N-[5-(cis-3,5-D nethyl- |

- pi perazi nyl) - 2- (et hyl oxy) phenyl ] - 2-nmet hyl -4-(3 -

t hi enyl ) benzen@s[iHictsrifDimetityl-B-pigdrazidyl)-2-fluorophenyl]-3-methyl-4- é4-methy1—

5- Di et hyl - -p| erazin -2-4mat hyl oxy) phenyl ]-2-fl uoro-4-(

met hyl - 2- #1 W@Wﬁﬁ{%@mf‘onamde N-[5- (cis-3,5-Di nethyl - |

- | [ - .

(3 et hyl -3 %h?@%’ﬁ%ﬁ;”e‘?@?ﬁf?# e eI fpheny 1,3 pingol.2-
- p![ Eelr agl gwhbW@§S?oM1®y? phenyl ]d - ﬁl— net hyl - 4- (5-

me -2-thien n ul fopam.de

- pi p)ér azinyl ) - é}' R ﬁ@{“gﬁﬁ] 'gﬁ {hg{g-ﬁwqer%m élfac( Y’@Opq‘eny{] b4 (1—methyl-1H—

t hi enyl ) bgpz@InEsUbdRB@F HenMillS- (i s-3, 5- Di met hyl I
- pi per azi nyl) - 2- lémath ony)Fhen yl]-3-fl uoro-4-

net hyl - 2- t hi endtlpHeiembimetyhimiprsaaingh2((oicth: w)@enmk]ﬁly(?x |
- pi per azi F%‘JB gﬁéﬁglﬁé{lﬁ&y&g&gnyl ]-2,5-difluoro-4-

(2-furany nesul T onam -(cis-3, 5 -Dinethyl- | -pip

erazinyl) - 2- (rTB]t[ISy(Icfs)QgS-ﬂﬂimBﬂ]brl l-pll&raz(lﬁyl)-m(ﬁiemymﬁy) hefyl] - Qphenesul f onami de
N-[3-(cis-3,5:-Dinethyl - pi perazinyl)-4-(nme oxy)phenyl] -2' -nmet hyl -
bi pheny! samlamm@nw %lio@a@l@, 5-Di met hyl -

Pubrophenyl ) - 3-SifEls S PIHEIE biperanpdh %(Fgrhgl%y%p*ﬁ%%% furgnyl)-3-

- pi per azi pym)mésu(fnmﬂmydboxy) phenyl ] - 2’ I4 -di fl UOLO 4- Di Ehen?/l sul fonam de -
N-[ 5- 3, 5- i - 2-

N a ST o VAt e Bl D G e oy e b gDt hy |

- pi per azi pydiRKaMY¥hdm#de (2- fur anyl ) benzenesul f onam de
N-[ 2- Chl oro- 5- Jg\(ms 3,5-dineth

- pi per azi nyl ) pNelAylcis= Qsimthwgmpm@myl) -2-(methybytydphesyl] foe(famm tiyl-2-
furanyl)-3-pyridinesulfonamide

N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-6-(4-methyl-2-
thienyl)-3-pyridinesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-5-(5-methyl-2-
furanyl)-2-pyridinesulfonamide
N-[2-(Methyloxy)-5-(cis-3,4,5-trimethyl-1-piperazinyl)phenyl]-4-(2-
thienyl)benzenesulfonamide
2-Chloro-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-4-(3-
thienyl)benzenesulfonamide
2-Chloro-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-(methyloxy)phenyl] ;4-(5-
methyl-2-thienyl)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-3-(2-
furanyl)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-3-(3-
furanyl)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-3-(4-methyl-2-
thienyl)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-3-methyl-4-(5-

methyl-2-thienyl)benzenesuifonamide
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163 WD 2006/ 010629 PCT/ EP2005/ 008263 N--[5-(cis-3,5-Dinethyl- |

- pi perazi nyl)-2-(net hyl oxy) phenyl]-3-fluoro-4-(5- nethyl-3 -thienyl)b
enzenesulwonaswodes2b - [ 5- (ci s- 3, 5-Di met hyl - | PCT/EP2005/008263

- pi perazi nyl ) - 2- (et hyl oxy) phenyl ] - 2-f | uor o- 4- ( 5-

met hyl - 3-t hi enyl ) benzenesul f onam de N-[5-(cis-3, 5-Dinethyl- |

- pi perazi nyl) - N[&?@islﬁ/ﬁdxm)eﬁtyé-ﬂyp1perazl(1ﬂ)pfmw)}+2 -@acthyloxy)-4- (4-methy1—2-

t hi enyl ) ben sul f on -Chloro-N-[5 -(cis-3, 5-dinethyl- |

- pi per azi ?R)Fljy ﬂ@ﬂ} henyl] -4-(5 -

net hyl - 3- t hi enngnféiszwmﬁieﬁwmr@l @faﬂn r(egyg B35 fubinyRthy | - |

- pi perazi nyl) - 2-(net hyl oxy) phenyl uranyl)

2,1, 3- benimzaauloaz)heezm@u¥ de 2 ChI oro-N- [ 5 -(cis-3, 5 -dinethyl- |
-pi p erazinyl

rrgt IElyl 2- fu)r/a)m]/\f ﬁ)&ﬁzén ]aﬂ_nfr‘lg;gl‘?enylé %(I%etﬁlﬂe)()h FZ'

- pi per azi mmbﬂylﬁyeﬁmbmm@xm)@henyl ] -3 fI uor o- 4-( 2- furanyl )b
enzenesul f onam de 2- Chl.oro- N

- pi perazi nyl ) - 24 %@eqﬁ»ﬁd&wﬁw ﬂyH’lPeerP?D Zrﬁmeélwapwpwgﬁ?e@tﬁ%ﬁa@r de
N[ 5- (C|2_s ur%ﬁﬁ %&lefoln eoer azi nyl)-2-(met hyl oxy) phenyl ] -2-fl uor o- 4- (5-

nmet hyl - enzenesul fonam de N-[3-(cis-3,5-Di nethyl- |

_pi per azi nyl ) - N-{Bldiyd, Sy inptteiy Hiipdraginyl)h(nestyy v ke pzendsiiioradi(te N-

2- (Met hyl -[(3,.9) - 3- | - 1- pi i nyi ] phenyl} -4-(2-
i cnyl ) berpiah e otamide P PEr @t IYLIphenyl} =4 €
{2- (Met hyl oxy) par4. gc%Ré SRy ﬁip@ﬂaﬁ%&ﬁzl gﬂétﬂlﬁb@)phe}nyﬂélz 6 2tifluoro-4-

t hi enyl )benzenesul onani de N 5-¢(
- pi per azi r@%n)etlzyl#%‘ﬂhnﬁmX!b’pmws}ﬂfﬂnmdﬁet hyI - fur anyl ) benzenesul f onami de
N-[5-(cis-3, 5-

furanyl ) benzenéSil" C&ﬁ%’% %‘émﬂ%[l' %@%@%@%&é&ﬁﬁ@f&ﬂ&g&' kit 4-(s-

- pi per azi mydthyl2- hﬂﬁfygbmﬁémlﬂmﬁmdél uor o- 4- (5-
met hyl - 2- furanyl benzenesul f onam de N-[5-(ci s-

- pi per azi nyl ) - ﬂﬂ%&)sﬂﬂ'@m}h}]l 15plpgta1zwar20%@hxlp§y)phenyl] %’ fluoro 4-(3-
thjenyl)benzenesulfonamlde
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-3-fluoro-4-(5-
methyl-2-thienyl)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-2,5-difluoro-4-
(2-furanyl)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-5-(3-pyridinyl)-
2-thiophenesulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-2'-methyl-4-
biphenylsulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(methyloxy)phenyl]-5-(4- |
fluorophenyl)-2-thiophenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-2',4'-difluoro-4-
biphenylsulfonamide ’
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-3',4'-difluoro-4-
biphenylsulfonamide
N-[2-Chloro-5-(cis-3,5-dimethyl-1-piperazinyl)phenyl]-4-(2-
furanyl)benzenesulfonamide
N-[2-Chloro-5-(cis-3,5-dimethyl-1-piperazinyl)phenyl]-5-(2-fluorophenyl)-2-

thiophenesulfonamide

163



2- t hi ophenesul f onam de 164 WO 2006/ 010629 PCT/ EP2005/ 008263
N-[5-(cis-3,5-Dinethyl- | -piperazinyl)-2-(nethyloxy)phenyl]-4

[ (phenyl| meohydcymsaaep benzenesul f onam de; or a phar maceut i ealripp2@soeptabl e
salt thereof. 10. Use of a conpound according to any one of clains 1 to 9
for the treatment of conditions or disorders nedi ated by growth hornone
secr et agogue ( GHS) cisel2Rimethyl-1qpiperiisnylxlcorethyhexydphenyHi hflaoro-drffer ei n t he
condi tion og@gi ) rde]:') i S cac&exi a,, sarcopeni a, osteoporosis, rheumatoid
arthriti s Megotdcepppbeozencspiionanide oosociated with aging, growth hornone

defici ency, nMenaOlcsc3, sirsgiet g -pipéaRyI RS @icte/16xy)ploongsi-fluero-hemr t
failure, synptons associated wi th gastro-esophageal reflux and/ or with
dyspepsi amefiyli3-thienyhedisanesalipeanide- / net abol i c-rel ated cachexi a,

treat nents of | Vi k G~ ol j _Lendi i eAs

associ ated wit &@%&%’%ﬁ%@gﬁgﬁg 1 lﬁggéiég@'gﬁ@i |}E}gﬁ%ﬂ{b€?§dﬁgﬁfgﬁiﬁ ?r ritable
bowel syneiiem)bedzneddionamidd conpound according to any one of clains 1 to 9
to manufacture a_medjcanent for use in the treajnent, of }cngtgyi%%_iégns or

di sorders nedi at&owyNgp 3. -Aonetard -RiperaginyyFgtrectidery)p 5. 13. Use
accordi ng de%ﬁlﬂh%}ébe&gggsgifgn%ﬁecondi tion or disorder is cachexia,
st'eopo

sar copeni a, si's, rheumatoid arthritis, osteoarthritis, frailty
associ at ed wi t IVN-[Sa@isA3) 5-Ijnwiiiyi-1Hoipererey ket (utiedexy) pimayHb6(3-Graidpr der s,
sl eep disqrders, congestive, . heart failure, synptons associated with
gast ro- esgplhg'ﬁé%ox?cg%qi‘?(%?mi@n%?ldﬁi th dyspepsia, with or without
appetite-/ netabohibf-NgbatRs, 5 aRh&N}121-pipbRAnFHI-EnethyloRPpaENI]-4-(51 eus or
pseudo-obstruction or conditions associated with constipation, such as
const i pat inmthylf2fiwanyhbenzenesulfoapmilebowel syndrone. 14. A process for the

oupl i ng & comolni ot ToPira L rpes Bl SR PSP eb B cobz6s
Rb NRC  Hi¥ahkl)bnzéfes@Rgamide
2-Chloro-N-[5-(cis-3,5-dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-4-(2-
furanyl)benzenesulfonamide ‘
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-(methyloxy)phenyl]-2-fluoro-4-(5-
methyl-2-furanyl)benzenesulfonamide
N-[3-(cis-3,5-Dimethyl-1-piperazinyl)-4-(ethyloxy)phenyl]-4-(2-
thienyl)benzenesulfonamide
N-{2-(Methyloxy)-5-[(35)-3-methyl-1-piperazinyl |phenyl} -4-(2-
thienyl)benzenesulfonamide
N-{2-(Methyloxy)-5-[(3R)-3-methyl-1-piperazinyljphenyl} -4-(2-
thienyl)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-hydroxyphenyl]-4-(5-methyl-2-
furanyl)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-hydroxyphenyl]-4-(2-
furanyl)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-hydroxyphenyl]-3-fluoro-4-(5-
methyl-2-furanyl)benzenesulfonamide
N-[5-(cis-3,5-Dimethyl-1-piperazinyl)-2-hydroxyphenyl]-5-(2-fluorophenyl)-

2-thiophenesulfonamide
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(1) wherein Ro, Rc, Rd, Re and Rf are as defined in forrmula (1) or
protected derivatives thereof, with a conmpound of formula (111) wherein Ra
and Y ar ewvexoaafioezed in fornula (1) and L1 is a suitablpeTIBrasisngs2gs oup,
such as a suitable hal ogen group (e.g. <chlorine). 0 Il 1 R Y-S-L 11 O
(1'11) or by interconversion of conmpounds of formula (1) to other conpounds

of formula (I ) N[5l('5?ls %5MWM$§@ZIWB%thYlW)EWﬂ 4ing a conpound
accordi ng gl% Eﬁﬁfoﬁaﬁﬁe or aéﬁ}anﬁaéﬁru%ﬁ c9ét§l].'>lggalpr eparati on
ce ca 51 T

of a phar I'on accordin nmet hod of

t r eat nent thereofcondi t | ons or disorders in mammal s including humans which

can be nediated via the grow h hornone secretagogue (GHS) receptors. 166
10.  Use of a compound according to any one of claims 1 to 9 for the treatment of

conditions or disorders mediated by growth hormone secretagogue (GHS) receptors.

11. Use according to claim 10, wherein the condition or disorder is cachexia,
sarcopenia, osteoporosis, rheumatoid arthritis, osteoarthritis, frailty associated with
aging, growth hormone deficiency, metabolic disorders, sleep disorders, congestive
heart failure, symptoms associated with gastro-esophageal reflux and/ or with
dyspepsia, with or without appetite-/ metabolic-related cachexia, treatments of
paralytic ileus or pseudo-obstruction or conditions associated with constipation, such

as constipation-predominant irritable bowel syndrome.

12.  Use of a compound according to any one of claims 1 to 9 to manufacture a
medicament for use in the treatment of conditions or disorders mediated by growth

hormone secretagogue (GHS) receptors.

13.  Use according to claim 12, wherein the condition or disorder is cachexia,
sarcopenia, osteoporosis, rheumatoid arthritis, osteoarthritis, frailty associated with
aging, growth hormone deficiency, metabolic disorders, sleep disorders, congestive
heart failure, symptoms associated with gastro-esophageal reflux and/ or with
dyspepsia, with or without appetite-/ metabolic-related cachexia, treatments of
paralytic ileus or pseudo-obstruction or conditions associated with constipation, such

as constipation-predominant irritable bowel syndrome.

14. A process for the preparation of a compound according to any one of claims 1

to 9 comprising coupling a compound of formula (II)
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(D

wherein RP, R¢, R4, R€ and Rf are as defined in formula (T) or protected derivatives
thereof, with a compound of formula (III) wherein R2 and Y are as defined in formula

(D and L1 is a suitable leaving group, such as a suitable halogen group (e.g.

chlorine).

(IIT)

or by interconversion of compounds of formula (I) to other compounds of formula D.

15. A pharmaceutical composition comprising a compound according to any one

of claims 1 to 9.

16. A process for the preparation of a pharmaceutical composition according to

claim 15.

17. A method of treatment for conditions or disorders in mammals including
humans which can be mediated via the growth hormone secretagogue (GHS)

receptors.
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