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nervous system 15 BACKGROUND ARTrEefirh WpPBIEAF@NKE ti on characterized by an

increase in body fat content resulting in excess body wei ght above accepted
norms. Cbesity is the npbst inportant nutrltlonal di sorder 20 in the western
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body wei ght m&@m@ewﬂgﬁpn@cmanmbmﬁ%%éé&dﬂsd on ey 29; W lothecontents of has
been activatj,0 e either by direct activation 25 of-
serotonin re@é{h ’iﬁb?owgfﬁ%Fﬁt@%?ﬁﬁqgerti ng serotonin reuptake. The exact
receptor subtype profile required is however not known. Scrotonin
(5-hydroxytryptam ne or 5-HT), a key transmtter of the peripheral and
central nervous system nodul ates a HE%@@EW physi ol ogi cal .and

pat hol ogjcal functions, including anxiety, sleep regulation, aggr essi on,
feedi ng and depression. Miltiple serotonin 30 receptor subtypes have been
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WO 02/ 092585 PCT/ E02/ 0906 ed sever al. s in 1993

2 (1993 ERBERENE EPBgRREe mraliiae ort s sumpdinds and 1 e afe of

(1994) Neur ﬂﬁ%laﬁibbuﬁds f3btha pi’cﬁiﬁﬂaxls-ﬁhﬂ &eilﬁﬁ@lﬂif@nﬁedlca] conditions relating to obesity,
type I1 diabetes and/or disorders of the central nervous system.

15
BACKGROUND ART

Obesity is a condition characterized by an increase in body fat content resulting in

excess body weight above accepted norms. Obesity is the most important nutritional disorder

io_ in the western world and represents a major health problem in all industrialized countries.
This disorder leads to increased mortality due to increased incidences of diseases such as
cardiovascular disease, digestive disease, respiratory disease, cancer and type 1I diabetes.
Searching for compounds, which reduce body weight has been going on for many decades.
One line of research has been activation of serotonergic systems, either by direct activation

25 of serotonin receptor subtypes or by inhibiting serotonin reuptake. The exact receptor
subtype profile required is however not known,

Serotonin (5-hydroxytryptamine or 5-HT), a key transmitter of the peripheral and
central nervous system, modulates a wide range of physiological and pathological functions,
including anxiety, sleep regulation, aggression, feeding and depression. Multiple serotonin

30 receptor subtypes have been identified and cloned. One of these, the 5-HT¢ receptor, was



is positively coupled to adenylyl cyclase and displays affinity for

anti depressants such as clozapine. Recently, the effect of 5-HT6 ?Qkﬁggﬁﬁijst
and 5-HT6 anti sense ol igonuel eotides to 5 reduce food intake in ra a
been repor wavloy®esssl ey, J.C. et al. (1999) Br | Pharnmac. SupeT/SE02®06 P66;
Bentley, J.C. et al. (1997) J. Psychopharmacol. Suppl. A64, 255). Conpounds
with enhanced affinity and selectivity for the 5-HT6 receptor have been
identified, e.g. in WD 00134242 and by Isaac, M et al. (2000)
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i ndi cated, the follaow ng _definitions shall apply thrqughout _the

speci f i Bat i RVEMA AR Tahecting pulntid Gopreti qréceorsisBiprrm&ddcdiempldghenngpobmters
10( 0V2005 Tﬂfﬁpj_g?z"lpl-G al kyl" denotes a straight or branched al kyl group
having froml to carbon atons. Exanples of said | ower alkyl include

nmet hyl, ethyl, n-propyl, iso-propyl, n- butyl, iso-butyl, sec-butyl, t-butyl

and straight- and br anched-cﬁ%mpﬁ@iﬁw eterm"C 1.6 al koxy"
denotes a straight or branch u i P | to 6 carbon
atons. Exanples of said | ower al koxy include nethoxy, ethoxy, n-propoxy,

i So- propoxy, n-butoxy, iso-butoxy, sec-butoxy, t-butox%(and straight- and

branchet- chai n  Ipeastseippistnly brerdaynd thes tmeompgunds pbfosgels (Damd (1) shosn
fluori ne, (,:Jﬁalé}l# 5 the AT %egf"ﬁbf%‘?%‘}ig aFlS&r'Eﬁngr%Tapraﬁgg.L&?ﬂrﬂgﬁqkﬁa”d "3 7

cycl oal kyl"* ote a cyclic p having arirng s to C6 or
from C3 t o #Zording3p detinveanitipn ahi tejr pharmedcestidally aycpablesalts havel SHHE receptor
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obesity and type II diabetes, as well as in the treatment or prophylaxis of disorders of the
70  central nervous system such as ah)ﬁ‘ely, depression, panic altt'acks, memory disorders, sleep
disorders, binge disorders, migraine, anorexia, buliﬁﬁé, obsessive compulsive disorders,
psychoses, Alzheir_x_‘n_er_’s disease, Parkinson’s disease_a Huntington’s chorea and/or

schizophrenia, drug aguse, Attention Deficit Hyperactive Disorders (ADHD). _ :
25 Definitions

Unless otherwise stated or indicated, the following definitions shall apply throughout
the specification and the appended claims:



| 5 Conmpounds of Formula | In a first aspect, this invention provides a
conpound of the general fornmula (1) 20 or a pharmaceutically acceptable salt
thereof , wherein X is RT R Sao NR Oz, R--N- Sx ('ta) (Ib) 25 (I) .3 WO
02/ 092585 P 906 10 Nov 2005 R and R3 are independq,g}ll bidde H (D)
Cl-6 al kyl, q@?@f&g al koxy, 5 (d) straight or branched G. ﬁ%/tgﬁfoxyal kyl,
(e) straight or branched G -6 alkyl halides; or (f) a group Ar; jn0% 0B (2)
phenyl, (b) 1-naphthyl, (c) 2-naphthyl, (d) benzyl, (e) cinnanmoyl, is (f)
a 5 to 7-menbered, partially or conpletely saturated, heterocyclic ring
containing | to et enoat P . | ur,
or (g) a bicycli grhre ﬁ%s@‘sﬁt%gﬁcg?@l@ﬁ %glgf(f#&{ﬂ\f\%% ﬁgelf@}rqg%é:qpﬁ%wrﬁﬁ%g" gg:‘&

def i ned undesrbioh)atory. Examplies yfdaidiowengkglysdhelnnating) ehylngpaipyl se-phapytane ring

and one heterocyclic ring, as, defined
butyl,yiso-butyl, secg-butyl, t-butyl and straight- and branched-chain pentyl and hexyl.

5 The term “C;_g alkoxy” denotes a straight or branched alkoxy group having from 1 to
6 carbon atoms. Examples of said lower alkoxy include methoxy, ethoxy, n-propoxy, iso-
propoxy, n-butoxy, iso-butoxy, sec-butoxy, t-butoxy and straight- and branched-chain

pentoxy and hexoxy.

10 The term “halogen” shall mean fluorine, chlorine, bromine or iodine.

The terms “Cy_g cycloalkyl” and “Cs.7 cycloalkyl” denote a cyclic alky! group having
a ring size from C4 to Cg or from C5 to C5, respectively. Examples of said cycloalkyl include
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, methylcyclohexy) and cycloheptyl.
15
Compounds of Formula I

In a first aspect, this invention provides a compound of the general formula (T)

20 R (D

or a pharmaceutically acceptable salt thereof , wherein

Xis
R' R’
1, '
S::-g N-R’
REN . 055
l.' 0 -‘
. (ta) (Ib}



under (f); 20 alternatively, Rl and R3 are linked to forma group (CH2) 20,
(CH2)dO, or (CHO3.5 in forrmula (1b); optionally, the group Ar is
substituted with 25 (a) Y, or (b) a 5 to 7-nenbered, partially or

conpl etely het erocyclic ring each containing i t at ons
sel ected frg\?ﬁb;q(%g%s nitrogen or sulfur; Yis 30 (s) H (b?cﬁg?%g@%@ -4 WO
02/ 092585 PCT/ SE02/ 00906 1 D Nov 2095 (c) C24 alkyl, (d) CF3, (e) hyd0exg05
(f) c 1-6 alkoxy, 5 (g) ClA al kenyl; (h) phenyl; (i) phenoxy, (j)

benzyl oxy, (k) benzoyl, io () OCF3, (m CN, (n) straight or branched Cl.6

s, () NReR Bl Aghacly ) 7O ReRr, (4] SRR, 20 (v) NR GO
(x) SC2NR6R7(a) H
(b) C).¢ alkyl,
{c) C,.4 alkoxy,
5  (d) straight or branched C,.¢ hydroxyalkyl,
(e) straight or branched C;; alkylhalides; or

(f) a group Ar;

Aris

10 (a) phenyl,
(b) 1-naphthyl,
{(c) 2-naphthyl,
(d) benzyl,
(e) cinnamoyl,

15 (f)a 5 to 7-membered, partially or completely saturated, heterocyclic ring containing 1 to 4
heteroatoms, selected from oxygen, nitrogen and sulfur, or
(g) a bicyclic ring system consisting of two heterocyclic rings as defined under (f), ora
bicyclic ring system consisting of one benzene ring and one heterocyclic ring as defined
under (f);

20
alternatively, R! and R? are linked to form a group (CHz)20, (CH2O, or (CHy)ss in formula

(Ib);

optionally, the group Ar is substituted with

235 (@Y,or
(b) 2 5 to 7-membered, partially or completely saturated, heterocyclic ring each containing 1

to 4 hetercatoms selected from oxygen, nitrogen or sulfur;

Yis
» (3H,
(b) halogen,



(z) -C(=OR6, (aa) -CO02R6, or (ab) S(Or,R6; wherein nis 0, 1, 2 or 3; 25
R2 and R are independently: (a) -SO2R, (b)H (c) Ci14 alkyl, 30 (d) C 1-C3
ai kenyl, (e) Cl1-C3 alkylaryl, 5 WD 02/092585 (f) Ar as defined above for
RL, (9) --Q=0RE,_(h) --C(ONR6R7, (i) -C(S)NR6R7, s (jPcT/SEazmens (k)
-C(S)R6; (MWOPESEht or branched Cl -6 hydroxyal kyl, or (m straight or
branched Cl1.4 al yl halides; PCT/SE02100906 10 NOV 2005 to al ter nafipivyii5R2
and R4 are linked to forma group (CH2)20, (CH2)40, or (CH2)3-3 in formula
(la); RS is selected fromthe group consisting of the foll ow ng chem cal

groups: jfij; NNAs As N14 CNN N1VN ~Ra RI
(c) C15 alkyl,

(d) CF,
() hydroxy,
(f) C1. alkoxy,
s (g) Cpq4 alkenyl;
(h) phenyl;
(1) phenoxy,
{j) benzyloxy,
(k) benzoyl,
10 (1) OCF;,
(m) CN,
(n) straight or branched Cy.5 hydroxyalkyl,
(o) straight or branched C,.¢ alkylhalides,
{p) NHa,
1s  (q) NHR®,
(ryNR®R’,
(s)NOy,
() -CONR’R’,
(u) NHSO:R®,
20 (V) NRECOR’,
(x) SO:NRR’,
(2) -C(=O)R’,
(aa) —CO,RS, or
(ab) S(O).R®; whereinnis 0, 1, 2 or 3;
25
R? and R* are independently:
(2) -SO:R,
(b H,
{c) C1s alkyl,
% (d)C-C; alkenyl,
© Ci-Cs alkylaryl,



t5 ; R6 and R7 are independently (a) H, (b) Cl-6 alkyl, 20 (c) C3-7

cycl oal kyl, or (d) Ar, as defined above in R; alternatively, R6 and R7 are
linked to forma group (CH2)20, (CH2)40 or (CH2)3-s; 48 Rs .6 WD 02/092585
PCT/ SE02/ 0 V2005 RS is (a) H, or (b) Cl.6 al kyl .

conpounds &&pﬁbhe é*éﬁerm formula (1) are those wherein: X is E%B R~
5 v (la) (Ib) 10 Rk is (e) a group Ar; or (f) Cl1.6 alkyl is mg
phenyl, (b) 1-naphthyl, (c) 2-naphthyl, or 20 (1) a 5to 7-merrbered
partially or conpletely saturated, heterocyclic ring containing 1 to 4

het er oat o gen, nitrogen and sulfur; the group Ar is
ggf) V@%%ﬁﬁ%éﬁ&@‘f

substi t ut ()—C(==0)R6 erern s (a) H 25 (b) hal ogen,
g ,
(h) -CONRR’,
i) ~C(SNR°R’,
s (j)-COR%;
(k) -C(SR%;

(1) straight or branched C.s hydroxyalkyl, or
(m) straight or branched C, ¢ alkylhalides;

10 alternatively, R? and R? are linked to form a group (CH3):0, (CH2)40, or (CHz)s.5 in formula
(la);

R’ is selected from the group consisting of the following chemical groups:

t'j' \E;j/,ti ,t:r E’f
ot ﬁj B S O LY

15 3 3

R® and R7 are independently
(8) H,
(b) Ci alkyl,
20 (c) C3_7 cycloalkyl, or
(d) Ar, as defined above in R';

alternatively, RS and R’ are linked to form a group (CH;)20, (CH:):0 or (CHy)s.s;



(c) Cl4 alkyl, (d) CF3, (1) CL. 6 alkoxy, -7 WD 02/092585 PCT/ SE02/ 00906 10

NOV 2005 (g) Ci4 al kenyl; (h) phenyl; (1) OCF3, or (n) straight or branched
C, _6 hydroxyalkyl; 5 R4 .N. z the group Ris attached to the phenyl ring in

2-position Oésgosml on; R2 and R' are independently ) CI
-3 al kyl, |g§%gir}t|cul ar net hyI or ethyl (c) -SO2R ; or (d)(]?re PI nked

forma group (CH2)40 R5 is sel ected fromthe group conS|st|ng of 1t
followi ng chem cal groups: 1s (NNNN~; ( NNNNRRSRR vvhereln Iz-ggsls
(a) H or 20 (b) Cl1.6 alkyl, in particular nethyl. R6 and RV are
i ndependent s .. (a) H (b) Cl1.6 alkyl, 25 (c) C3.7 cycloalkyl, or (d) Ar. -8
WO 02/ 09258

(a) H, or

(b) Ci.¢ alkyl.

5  Preferred compounds of the general formula (I) are those wherein:

Xis

10

R'is
(¢) a group Ar; or
(f) Ci6 alkyl
15
Aris
(a) phenyl,
(b) 1-naphthyl,
(c) 2-naphthyl, or
20 (f)a 5 to 7-membered, partially or completely saturated, heterocyclic ring containing 1 to 4

heteroatoms, selected from oxygen, nitrogen and sulfur;

the group Ar is substituted with Y, wherein Y is
(@) H,

{(b) halogen,

(c) Cro alkyl,

(d) CF;,

{f) Ci alkoxy,

[



PCTI SE02100906 1 O NOV 2005 N-[2-[ethy] (phenyl sul fonyl )am no] - 4- (4-net hyl -1
- pi per azi nyl ) phenyl ] benzenesul f onam de hydrochloride 3 -fluoro-N[2- {
[ (3-fluorophenyl)sul fonyl]am no} -4-(4-methyl- | -

pi per azi ny enzenesul f onam de hydrochloride 5
N-{ 4- (4- ne%’@%ﬁer azinyl ) - 2-[ (S qui nol i nyl sul f onyl ) ani r?&ﬂ’%e"%’?/‘?’x‘- 8-
qui nol i nesul f onam de hydrochl ori de hydrochl ori de 4-nethyl - N 170 NOV 2005

{4- (4- et hyl - 1- pi perazi nyl) - 2-

[ (et hyl sul f onyl ) am no] phenyl } benzenesul f onam de hydrochloride N (4-(1

- pi perazin 2- nyl sul fonyl )am no] phenyl } -1-naphthal enesul fonam de
tv hydr och?(@z(;:’d%m:ggﬁ’

N-[ 2- [ (phey)pligh§ionyl ) am no] - 4- (| - pi perazi nyl ) phenyl ] - 8- qui nol i nesul f onam de
hydrochl ori de 2-nmet hyl - N-[ 2-[ (phenyl sul fonyl ) am no] - 4- (1

- pi per azi n{® PSenft | benzenesul fonanmi de  hydrochl ori de 15

4- but oxy- ] A4- (1-pi perazi nyl ) phenyl | benzenesul fona -
nride hym@(??ﬁ%gﬁ?gﬂwgﬁ?ﬂegg?gh%&ﬁ%’?ﬂ{ﬂ’ N-[ 2-[ (phenyl sul fonyl ) am no] -4-( 1-

pi per azsnyl ) phenyl ] benzenesul f onam de hydrochl ori de

2- met hoxy-4- et hyl - N[ 2-[ (phenyl sul fonyl )am no] -4-(1 20

pi per azi nyl ) phenyl ] H&nzenesul f onani de hydrochl oride N-{4-(1, 4-di azepan- |
-yl)-2-[ (phenyi sul f—dMQZ),am no] phenyl } henzenesul fonam de hydrochl ori de N
{5-( | ,4-He98pan- | -§ptjachedip thenbend singdn JHPPSIHOR 6T Bhisagsitign;

- N- et hyl benzenesu) f onam de hydrochl ori de 2s

N-{4-(1, 4-diazepan-1-yl)-2-[(phenyl sul fonyl)am no] phenyl } - 2- napht hal enesul fo
nam de hyRf ewhRbatededidendensiy 1, 4- di azepan- |

-yl)-2-[ met hyl (ghenyl sul f onyl ) am no] phenyl } benzenesul f onam de

hydr ochl ori dé‘i‘)l\éi {4-(1, 4-di azepan- | -yl)-2-[(nmethyl sul fonyl)am no] phcnyl) -
1- naphypal engspct InakryiIoR padituldy fe@shbodthgde N-{4- (1, 4-di azepan- |
-yl)-2-[(ncthyl sul f gnyt ) am no] phenyl } -2-naphthal enesul f onam de

hydr ochl or i dé¢} 5G9y 092585

(d) are linked to form a group (CH1)4O

R is selected from the group consisting of the following chemical groups:

15

-4 aed-- --f-- I
O 0 Ly
' N N __)
éa F‘QG |IQ° R°N
wherein R® is
(a)H, or
20 (b) Ci.s alkyl, in particular methyl.
R® and R7 are independently
(a) H,
- (b) Crs akkyl,
25 (¢) C3.7 cycloalkyl, or
(d) Ar.



PCT/ SE02/ 00906 10 NOV 2005 N-{4-(1, 4-di azepan- |

-yl)-2-[ nmet hyl (et hyl sul f onyl ) am no] phenyl }-1- napht hal enesul f onam de
hydrochl oride N- (4-(1,4-diazepan-I-yi)-2-[(phenylsuifonyl)am no]phenyl }
- 8-qui nol i n@,q)u'* de hydrochloride s N {4-(I, 4-di azepa
-yl)-2-[(pheny 2263 Tonyl)am no] phenyl) -2,4,6- trinethyl benzgﬁtfgﬁqmgﬁg '
hydrochl oride N- (4-(1,4-diazepan-1 -yl)-2- [(phenylsulfonyl)amn ] nip }
- 4- et hyl benzenesul f onami de hydrochl ori de N

{4-(1, 4-di azepan-1-yl)-2-[ (phenyl sul fonyl ) am no] phenyl

- 2- et hyl beﬂzgr@w{g é’:;mﬂﬁnyl?anﬂnﬂyag@ﬁ%?f i- gr chizin r(e!nyl BerPbRéARAImlde

-yl)-2-[ (phenyl am no] phe | u thy benzenesul f onam de
hydr ochl or i hedebehléride (1, 4- di azepan- |

"yl )-2- [ et E.é‘l %g)hﬁnﬁ $[’f§ ﬂuo%pﬂen)rﬁ)su?eogﬂﬁa%no}}-él-(4-mer{"13ytl Ryl benzenesul fonam de

hydrochl ori

3= am no- 4- (dindradin Ibem esiférdnii®d RArocAlvpy | ) benzenesul fonam de
hydr ochl orllél 3- Z]r??no- 3-chl orophen ) - 4- gl 4- di azepan-

-yl) benzeneﬁu{#@mamhﬁblrwwwmw {{Beinolinylsul onyl)amino]jphenyl} - >

2 am o 1 SRk ROl ledhichodh94BAhad 1) benzenesul  onani de

3- am no- 4- (‘iln{ga;}mﬁ {4-(4-RlieRAaPAPerh zi1)-2\- phenyl benzenesul f onami de

hydr ochl ori
3-am no- N-( rre Hulfon]rf]lgamlpg]p Qen(y Pbeﬂzeg?sglsz’%a 151%}1 %rg‘hhe%rb f onam de

hydr ochl or i Ne{43Q-piperazinyl)-2- [(pheny]sulfony])ammo]phenyl} 1-naphthalenesulfonamide
2-[1, 4] fa aZIthIor;de—S (3 4- di hydro-1 Hisoqui nol i ne-2-sul fonyl)-aniline

3 A o o- ﬁﬂﬂgﬁ AR BRRISH-4 1 pipcrreineRbsNII-5-auigplinssHGNMBNSS 1 onan e,
hydr ochl or i dr chloride -10 WO 0 2109 2 5 8 5 TABLE | Conpounds of the
formula | V\Z}me&yhma’.’ -{(phergtplfeyyl)agmii]A-Qa0p¢rag o dipht oy iz dfonamide
NaneR1Rl ' R;,AaIrQOSChi\I-r{d%- [ethyl ((3- fluoophenyl)sul fonyl)am no}4-(4-nethyl-

15 4-butoxy-N-[2-[(phenylsulfonyl)amino}-4-(1-piperazinyl}phenylJbenzenesulfonamide
hydrochloride
5-fluoro-2-methyl-N-[2-[(phenylsulfonyl)amino]-4-(1-
piperazinyl)phenyl]benzenesuifonamide hydrochloride
2-methoxy-4-methyl-N-[2-[(phenylsuifonyl)amino]-4-(1-

20  piperazinyl)phenyl]benzenesulfonamide hydrochloride
N-{4-(1,4-diazepan-1-yl)-2-[(phenylsulfonyl)amino]phenyl} benzenesulfonamide
hydrochloride
N-{5-(1,4-diazepan-1-y1)-2-[(phenylsulfonyl)aminojphenyl} -N-ethylbenzenesulfonamide
hydrochloride

25 N-{4-(1,4-diazepan-1-yl)-2-[(phenylsulfonyl)amino}phenyl} -2-naphthalenesulfonamide
hydrochloride

- N-{4-(1,4-diazepan-1-yl)-2-[methyl(phenylsulfonyl)amino]phenyl} benzenesulfonamide
hydrochloride
N- {4-(1,4-diazepan-1-y1)-2-[(methylsulfonyl)amino]phenyl} - 1-naphthalenesul fonamide
. 30  hydrochloride
N-{4-(1,4-diazepan-1-yl)-2-[(methylsulfonyl)amino]phenyl} -2-naphthalenesulfonamide

hydrochloride



F O lerazinyl)phenylj-3- i FIHEtNi | - p p fluorobenzenesulfonam de
N-[ 2-[ et hyl (phenyl sul fonyl )am no]-4-(4- nmethyl-1- hen N
2l j benzenesui fonamde HEENi |) eraziny p p p y 3-fluoro-N[2-{[(3-
WO 02/092585 PCT/SE02/00906
1 0 NOV 2005

10

13

20

N-{4-(1,4-diazepan-1-yl)-2-[methyl(methylsulfonyl)amino]phenyl}-1-
naphthalenesulfonamide hydrochloride

N-{4-1 ,4—diazepaﬂ- 1-yI)-2-{(phenylsulfonyl)aminoJphenyl} -8-quinolinesulfonamide
hydrochloride

N-{4-(1,4-diazepan-1-yl)-2-[(phenylsulfonyl)amino]phenyl}-2,4,6-
trimethylbenzenesulfonamide hydrochloride
N-{4-(1,4-diazepan-1-yl)-2-[(phenylsulfonyl)amino]phenyl} -4-methylbenzenesulfonamide
hydrochloride
N-{4-(1,4-diazepan-1-yl)-2-{(phenylsulfonyl)amino]phenyl}-2-methylbenzenesulfonamide
hydrochloride

N-{4-(1,4-diazepan-1-yl)-2-[(phenylsulfonyl}Jamino]phenyl}-5-fluoro-2-
methylbenzenesulfonamide hydrochloride
N-{5-(1,4-diazepan-1-yl)-2-[methyl(phenylsulfonyl)amino Jphenyl } -4-
methylbenzenesulfonamide hydrochloride
3-amino-4-(1,4-diazepan-1-yi)-N-(2-methoxyphenyl}benzenesulfonamide hydrochloride
3-amino-N-(3-chlorophenyl)-4-(1,4-diazepan- 1-yl)benzenesulfonamide hydrochloride
3-amino-N-(2-chlorophenyl)-4-(1,4-diazepan- 1-yl)benzenesulfonamide hydrochloride
3-amino-4-(4-methyl-1,4-diazepan-1-yl)-N-phenylbenzenesulfonamide hydrochloride
3-amino-N-(2-methoxyphenyl)-4-(1-piperazinyl)benzenesulfonamide hydrochloride
2-[1,4]Diazepan-1-yl-5-(3,4-dihydro- 1H-isoquincline-2-sulfonyl)-aniline dihydrochloride
hydrochloride
3-Amino-2-chloro-N-naphthalen-1-yl-4-piperazin-1-yl-benzenesulfonamide, hydrochloride
hydrochloride

-10-



fl uor ophenyl ) sul fonyl ] am no}4-(4-nmethyl- r")
3er azi nyl ) pbbenyl j benzenesul f onam de FFHHL J
N-{4-(4-methyl -1-piperazinyl)-2-[(8- quinoli

Il - i p p
nyl sul f onyl ) am noj phenyi } - 8-

4esul fonam de h ~HHCNJ drochlorid I|i iy qu no n e
N-[ 2- chl or OWE- Q{283 et hyl -1 - piperazinyl)-2- |f PCT/SE02/00966
10 NOV 2003
TABLE I
Compounds of the formula I wherein R2 is ~S0,-R!’
R1
o
L} l 2 4
RE-N T
N-SO;R'
R5
5 +
Name R! |RY R3 |R* [R5

1 | N-[2-{ethyl[(3-
fluorophenyl)sulfonyljamino }-4-(4-methyl-
1-piperazinyl)phenyi}-3-
fluorobenzenesulfonamide

2

methyl-1-
piperazinyl)phenyl]benzenesuifonamide

=

3 | 3-fluoro-N-[2-{[(3-
fuorophenyl}sulfonyl)amino}-4-{4-methy)-
1-piperazinyl)phenyl]benzenesulfonamide

N-[2-{ethyl(phenylsulfonyl)amino]-4-{4- Q

| <O
ju
a

s F| &

4 |N-{d-{(4-methy}-)-piperazinyl)-2-[(- H |IH N
quinolinylsulfonyl)aminojphenyl}-8- E ]
quinolinesuifonamide hydrochloride N :,;l:

5 | N-[2-chloro-4-( {3-(4-methyl-1- j\
piperazinyl)-2- N

enyljacetamide

[(phenylsulfonyl)amino]aniline} sulfonyl)ph Q,Cl

x| £

[(phenylsulfonyl)amino]phenyl }benzenesul

6 |3.4-dimethoxy-N-{3-(4-methyl-i- _
’ piperazinyl)-2- ou
fonamide




|
)p

N (N 5ili ACHH~NIf i | h h )am ony su nojan no)su eny
[ (p enyljacetam de 63.4-din ethoxy-N-{4-(4-nmethyl-)- CQHH
WO 02/092585 PCT/SE02/60506
10 NOV 2005
Name R1 RY R3 R4 |RS
7 1 3-methoxy-4-methyl-N- {4-(4-methyl-1- H H
piperazinyl)-2- o I:N )
((phenylsulfonyT)amino]phenyl}benzenesul | Y. by
fonamide CH,
8 | 4-methyl-N-{4-(4-methyl-f-piperazinyl}-2- -CHj H H
[{methylsulfonyl)aminojphenyl}benzenesul f, )
fonamide ('};H
g | 3,4-dimethoxy-N- {4-(4-methyl-1- o -CH,4 H H N
piperaziny)-2- o @
[(wethylsulfonyl}amino]phenyl}benzenesul N
fonamide CH,
10 | 3<yano-N-{4-(4-methyl-1-piperazinyl}-2- o [-CH;4 H H N.
[{methylsuifonyl)amino)phenyl) benzenesul @ E :I
fonamide EH,
11 (N-{4-(1-piperazinyl)-2- H H N
[{(phenylsulfonyl)aminojphenyl}-1- @ ( )
naphthalenesulfonamide N
12 § 5-{dimethylamino}-N-{4-(1-piperazinyl)-2- ~ H H
[{phenylsulfonyl)amino]phenyl}-1- (Nj
naphthalenesulfonamide ' N
13 | N-[2-{{phenylsulfonyl)amino]-4-(1- H H
piperazinyl)phenyl]-8- @ (N j
quinolinesulfonamide N
14 | 2.4,6-trimethyl-N-[2- H H N
{(phenylsulfonyl)amino}-4-(1- ( j
piperazinyl)phenyl]benzenesulfonamide X N
15 {4-methyl-N-[2-[(phenylsulfonyl)amino]-4- H H
(}-piperazinyl)phenylJbenzenesulfonamide (::] Q C)
16 | N-2{IE)2- _ H |[H
phenylethenyl}sulfonyl}ammo)-5-(1-
piperazinyl)phenylbenzenesulionamide _

ony



pi perazinyl) - 2-

0.1l

.. HH

[ (phm isul fonyl)am noj phcnyl) benzenesnl fonam de -1Ii
021092585 PCT/ SE02/ 00906 10 NOV 2005 NanmeR1R 'R3 R4ARS5
3- met hoxy-4-net hyl -N-(4-(4-nmethyl -1 - piperazinyl)-2- 1)amno] 7lsulf
0 spenzenesul [( heny p p-. yCH vy fm '
84- met hyl - N { 4- ( 4-met hyl - | - pi per azinyi)-2- -CH3H H B fibions
1.0 NOV 2605
Name R! RI’ R} |R4 |RS
17 |2,5-dimethoxy-N-[2- H
[(phenylsulfonyl)amino]-4-(1- H [N:l
piperazinyl)phenyl]benzenesul fonamide o N
18 [ 2-methyl-N-[2-{(phenylsulfonyl)amino])-4- H H N
(1-piperazinyl)phenyljbenzenesulfonamide ,(;l Q )
N N
19 | 2,4-difluoro-N-[2-[(phenylsulfonyl)amino]- 3 H H
(- )
piperazinyl)phenyl]benzenesulfonamide F N
20 | 4-butoxy-N-[2-{(phenylsulfonyl)amino]-4- —— H H
(1-piperazinyl)phenylJbenzenesulfonamide ¢, Q f‘]
N
21 }3.5-dimethy)-N-[2- N-Q
[{phenylsulfonyl)amino)-4-(1- D H H C:J
piperazinyl)phenyl]-4- e
isoxazolesulfonamide
22 [ 5-fluoro-2-methyl-N-[2- F H H N
[(phenylsulfonyl)amino}-4-(]- ( j
piperazinyl)phenylJbenzenesulfonamide “ N
23 [4(methylsulfonyl)-N-[2- o) H H
({(phenylsulfonyl)amino)-4-(3 - o=8" (:j
piperazinyljphenyl]benzenesulfonamide @
24 | 2<{methylsulfonyl)-N-[2- o] H H N
[{phenylsulfonyl)amino}-4-(1- o=§"
piperazinyphenyl]benzenesulfonamide T
25 | 2-methoxy-4-methyl-N-[2- H H
[(phenylsulfonyl}amino)-4-(1-
piperazinyl)phenyl}benzenesulfonamide D N
26 |4-methoxy-2-methyl-N-[2- - H H
[(phenylsulionyl)amino)-4-(1- O
piperazinyl)phenyljbenzenesulfonamide

WO

on



[ (methyl sulfon yl )am n o] phenyl } benzenesu | fonam deCH3

93, 4-di net hoxy-N-{4-(4-nmethyl -1 - o _CH3H HCND pi PnzinYl 2- [(meth

yl sul fonyl)ami no jphenyl } benzenesul fonam de

3-cyano- N- %ﬁgg yl -1 -piperaziny]}2- 14[(methyl su |

) am no] pheny ?ﬁ enz{:nesul e-CH3H Hid e fonam N-(4-{1-pi pera2| nyf’(ﬁmﬁz

[ (phenyl sul fonyl ) am noj phenyl)-1 - |f rN~21 }id IHHL h h qnﬁamvm?su
e nap

27 | N-{4-(1,4-diazepan-1-yl)-2-
[(phenylsulfonyl)amino]phenyl} benzenesulfonamide

n
I
=
>

amine }phenyl)-3-floorobenzenesulfonamide

26 | N-{5-(1,4-diazcpan-1-yl}-2-
[(phenylsulfonyl)amino}phenyl}-N-

28 { N-(4-(1,4-diazepan-1-y1)-2- {{(3-flucrophenyl)sutfonyl}- Q,F

ethylbenzenesulfonamide

30 | N-{5-(1,4-diazepan-1-yl}-2- Me
[{methylsulfonyl)amino]phenyl} benzenesulfonamide

31 | N-{5-(1,4-diazepan-1-yl)-2- Ft
[¢ethylsulfonyl)amino)phenyl}benzenesulfonamide

e
be
O

32 | N-{4<(1,4-diazepan-1-yl)-2- | H |H (N
[(phenylsulfonyl)amino]phenyl}[1,1-biphenyl)-4- Q N
sulfonamide

33 [ N-{4-(1,4-diazepan-i-yl)-2- : ‘:T)‘:"b H |H N
[(phenylsuifonyl)amine]phenyl}-2,1,3-benzoxadiazole-4- " g_)

sulfonamide

34 | N-{4-(1,4-diazepan-|-yl)-2-
[(phenylsulfonyl)amino]phenyl}-2-naphthalenesuifonamide

o o ol ol ol ©
:zCz

[(methylsulfonyl)amino]phenyl} benzenesulfonamide

2
b ]
o
=,
Y,

- |36 | N-{4<(1,4-diazepan-1-yl)-2-
[methyl{methylsulfonyl)amino)phenyl} benzenesulfonamide

PHA-526210A

35 { N-{4-(1 4-diazepan-i-yl)-2- Q

Me H Me(;)

-14-



t a 5-(dinethylam no)-N-(4-(1-piperazinyl)-2-
12[ (phenyl sul f onyl ) am no] phenyl }-1- I'IH HLk hthal enes ul fon amde na p
N-[ 2- ((phenyl sul fonyl )am no] -4- (|- piperazinyl)phenyl]-$- 13i d kTolviH
HLHI | f 0 | m nesu e qu no 2,4,5-trirncthyl-N(2-
[ (phenyl suIW%HVP?%’ﬁT noj - 4- ( 1- l('ngSEnzioom

1 0 NOV 2005

Me Me|H g’i)

37 | N-{4-(1,4-diazepan-1-yl)-2-
[(methylisulfonyl)amine]phenyl}-N-
methylbenzenesulfonamide

3§ | N-{4-(1,4-diazepan-1-yl)-2-
[methyl(phenylsulfonyl)amino]phenyl} benzenesulfonamide

39 | N-{4-(1,4-diazepan-1-yl)-2-
[(methylsulfonyl)amino]phenyl}-1-naphthalenesulfonamide

40 | N-{4-(1,4-diazepan-1-yl}-2-
. | [{methylsulfonyl)aminojphenyl} -2-naphthalenesulfonamide

41 | N-{4-(1,4-diazepan-1-y1)-2-
[(methylsulfonyl)amino]phenyl}-4-
fluorobenzenesulfonamide

42 | N-{4-(1 4-diazepan-1-yl)}-2-
[{methylspifonyl)amino]phenyl } -4-
nitrobenzenesulfonamide

43 { N-{d-(} ,4-diazepan-1-yl)-2-
[(methylsulfonyl)amino]phenyl}-3-
(trifluoromethyl)benzenesulfonamide

Me H |H gj

44 | N-{4-(1,4-diazepan-1-y1)-2-
{(methylsul fonyl)amino]phenyl }-2-

Me H (H g)

methylbenzenesulfonamide

45 | N-{4-(1,4-diazepan-]-yl)-2- Me TR
((methylsulfonyl)amino]phenyl}-4- gb

(trifluoromethoxy)benzenesulfonamide

| & & o g go ©
3

26 | N-{-(1,3-diazepan-1-yl)-2- Ve TR m
[(methyisulfonyl)amino]phenyl}-3.5-dimethyl-4- ( )
isoxazolesulionamide .

):‘(-o




hen 14l] benzen esu | fon amde IHHCNJ |I) Ne azin iy p p vy p r
154-met hyl - N-[ 2-[ (phenyl sul fonyi )am no]-4- H H (i

- pi per azi nyl ) phenyl ] benzenesul fonam de N-(2-(([(E)-2- phenyktheny4j sul f onyl
am no) - 5- ( g gdoshsdsenzenesul fonarni de 16hen HHin i) PCT/SEN2/00906

1 0 NOV 2008

47 | N-{4-(1,4-diazepan-]-y])-2-
[(methylsulfonyl)aminojphenyl}-3-
methoxybenzenesulfonamide

<
=
==
a7

-

48 | N-{4-(1,4-diazepan-1-yl)-2-
{(methylsulfonyl)amino]phenyl}-4-

()

~-
=
o o
o]

methytbenzenesulfonamide

49 | N-{4-(1,4-diazepan-i-yl)-2-
[ethyl{methylsulfonyl)amine]phenyl}-4-

Me H |Et g"-)

methylbenzenesulfonamide

50 | N-{4-(1,4-diazepan-1-y1)-2-
[ethyKmethylsulfonyl)aminolphenyl}-3,4-

<4 o
3
o

Et g’“)

dimethox ybenzenesulfonamide

51 | N-{4-(1,4-diazepan-1-yl)-2-
" | [ethyl{methylsulfonyl}amino]phenyl}-7-
quinolinesuifonamide

ps.
z
o

Et g)

52 I N-{4-(),4-diazepan-1-y1)-2-
[mcihyl(methylsuIfonyl)amino]phenyl}-4-
methylbenzenesuifonamide
53 | N-{4-(1,4-diazepan-1-yl)-2-
[methyl{methylsulfonyl}amino]phenyl}-1-

=
o
o o
=
o
"\
4
S

naphthatenesulfonamide

54 ] N-{4-(1 4-diazepan-1-yi)-2-
[methyl{methylsulfonylamino]phenyl}-5-(2-pyridinyl)-2-

thiophenesulfonamide

55 | N-{4-(1 4-diazepan-1-yi)-2-
[(phenylsulfonyl}amino]phenyl]}- 1 -naphthalenesulfonamide

8 % g @
3
as
5
="
@

56 | N-{4-(1,4-diazepan-1-y1)-2-
[{phenylsulfonyl)amino]phenyl}-5-(dimethylamino}-1-
naphihalenesulfonamide

B«
-
U

-16 -



i y peraz p ) p -12 WD 02/092585 PCT/ SE02/ 00906 1 0 NOV 2005 Name

RIRI RBRARS 17 2, 5-di met hoxy-N-[2- [ (phenyl sul fonyl)am no]-4-(1- hen
erazin HH~ |) |]benzenesulfonamde i vy y p p
WO 02/092585 PCT/SE0G2/00906
1 0 NOV 2005

§7 | N-{4-(1,4-diazepan-1-y])-2- (;Q Q H |H (li)
[(phenylsulfonyl)arinolphenyl}-8-quinolinesulfonamide N

58 | N-{4-(1,4-diazepan-]-yl)-2- H |[H N

. [(phenylsulfonyl)amino]phenyl}-2,4,6- ’¢\ Q (N)
trimethylbenzenesulfonamide

§9 [ N-{4-(1,4-diazepan-]1-yl)-2- H |8 N
[(phenylsulfonyi)amino]phenyl}-4- ¢ Q (N_)
methylbenzenesulfonamide

60 | N-[5-(1,3-diazepan-1-y})-2-({I(E)-2- H IH C
phenylethenyl}sulfonyl}amino)phenyljbenzenesulfonamide ? Q .:)

61 I N-{4-(1,4-diazepan-1-y1)-2- 1 H |H ..
[(phenylsulfonyi)amino]phenyi}-2,5— Q(F‘D' Q g __,)
dimethoxybenzenesulfonamide ’

62 N-{4-{1,4-diazepan-l—yl}-2- 1? Q H (H qn\)
[(phenylsulfonyl)amino]phenyl}-Z- Ny
methylbenzenesulfonamide

63 [ 4-butoxy-N-{4-(] 4-diazepan-1-yi)-2- . H {H N
[(phenylsuifonyl)amino]phenyl} benzenesulfonamide é*’\ Q (ﬂ_)

63 | N-{4-(1,4-diazepan-1-yl)-2- J':F"'- Q H [H C)
[(phenylsulfonylamino]phenyl}-3,5-dimethyl-4-
isoxazolesulfonamide

65 | N-{4-(1,4-diazepan-1-yl}-2- F H {H (N)
[{phenylsulfonyl)amino]phenyl}-5-fiuoro-2- Q\ (]2) N
methylbenzenesulfonamide

66 | N-{4-(1,4-diazepan-1-yl)-2- ‘é_ Q H IR ‘ (N)
{(phenylsulfonyl)amino]phenyl }-4- —
(methylsulfonyl)benzenesulfonamide

67 | N-{4<(1,4-diazepan-1-yl)-2- Me MelH
[(methylsulfonyl)amino}phenyl) -N- Q C_)
methylbenzenesulfonamide




p 18 2-nmethyl-N-[2-[(phenyl sul fonyl)am no]-4- IN
(1- pi perazi nyl ) phcnyl ] benzenesul fonam de )I ~, HHC N 19
2,4-di fluoro-N-[2-1(phenyl sul fonyl)am no]- F 4-(1- erazin HHO |)

henyl ] benzgnss }(,5{2 mde F.i y p p p 20 PCT/SEN2/00906
4- but oxy- N-%ftg? pﬁgﬁyi sul onyl ) am no) - 4- -~~ HH~ CT/SE -
(1- pi perazi nyl ) phenyl ) benzenesul f onam de 2 3, 5-di net hyl - N-[ 2- rﬂcﬂ Wl
[ (phenyl sul f onyl ) am no] - 4- (1 - pi perazinyl)phenyl]-4- isoxazol esul fonam de
22 5-fluoro-2-nmethyl-N-[2- F [ (phenyl sul fonyl)am no]-4-(1- |
68 | N-{5-(1,4-diazepan-1-yl)-2- MelH N
[methyl(phenylsulfonyl)aminojphenyl}-4- Q <> (N‘)
methylbenzenesulfonamide
TABLE 11
Compounds of the formula la
Tt
7o
'
R™-N T
N—g*

Name R3 [RZ (R4 |[RS

]S
Rl
69 | N-[2-amino-4-(1-piperazinyl)phenyl]-3- F |H H H
I fluorobenzenesulfonamide Q (N j

70 | N-[2-(ethylamino)-4-(1-
piperazinyl)phenyl]-3-
fluorobenzenesulfonamide




henyl | benzenesul fonam de HHONg erzin 1) iy p p p 23
4- (met hyl sul fonyl )-N-[2- 9 HHC ((phenyl sul fonyl }am no] -4-(1- p=s"-
pi perazi nyl ) phenyl] benzenesul fonam de 24 2-(nethylsulfonyl)-N[2- 9,

i((I[|c;he3yl sul (v%%lfgggggsno] 4-(1- o~ |]benzenesul fonam de N er alz’(i:'lr"]fslla_éalil}w&osl ) hen
1 0 NOV 2005

Compounds of the Formula I

In a further aspect, the invention provides a compound having the general formula (1)

5 R (I
or a pharmaceutically acceptable salt thereof, wherein

Rg, R and R are H; or
10 twoofR’, R and R'" are H; and the remaining of R®, R and R"is
(a) -NH,,
(b) ~NHR®,
(c})-NR°R’, -
(d) -N(CO)R®,
15 (e)-N(CS)R®, or
() -NO;

R and R''is a group R® or R' as defined for Formula I;

20 R"is
(a) homopiperazine,
(b) methylhomopiperazine or
(c) a group R’ as defined for Formula I, wherein R is as defined for Formula I;

25 Yis as defined for Formula L.

Preferred compounds of the general formula (I1) are those wherein:

-19-



p p Yy 25 2-nethoxy-4-nethyl-N[2- [ (phenyl sulfonyl)am no]-4-(1-

hen) | j benzenesul fonamde HHN i erazin |) p p y p 26
4-met hoxy- 2-nmet hyl -N-[2- | ylsulfonyl)am noj-441- 1]jbenzencsul fonam de
hen HH cr aayg 02!'0925%3 PCT/SEQ2/00906
10 NOV 2005
R%is
(a) homopiperazine,

(b) methylhomopiperazine, or

s (c)a group R¥selected from

() L L)

RYis
(a)H, or
10 (b) C).5 alkyl, in particular methyl;



y p y p -13 WO 02/ 092585 PCT/ SE02/ 00906 10 NOV 1005
27N—{4 (1, 4-di azepan-1-y1)-2- 'HH
[ (phenyl sul f onyl ) am no] phenyl ) benzenesul f onnam de
28N (4- (1, W@? Q-1yl)-2 {[(3- fluarophenyl)sulfonyl] F Fl';@&é
am no) phonyl’) robenzenesul fonam de-' 1 29N (541, 4-di azé -2- f
-' yHEt N [ (phenyl suI fonyl ) am no] phenyl )-N-c_) ethyl benzen esul’f@ﬂﬁmmge
30N- (5-(1, 4-di azepan-1-yl)-2-MeHH [ (rnet hyl sul fonyl ) am no] phenyl
) benzenesul f onam deY( D9 31N (5-(1, 4-diazepan-1-yl)-2- Et HH (N [(ethyl su
| fon yl}am ﬂ%‘? } benzen esul fonam deyD N N-(4{1, 4-di azepan-1-yl }2- ~n
H N 32[ (phe onyl ) am no] phenyl )[ 1, 1' - bi phenyl ]-4-yHO a

Compounds of the formula I wherein RI0, R14 and Y are H

9
R ':i 11
N.. R
’.-S\S
R®
5

Name RO Rit Ri2 RI3

71 |4-chloro-N-{3-(4-methyl-1,4-diazepan-1- -NO,
yl)-2-nitrophenyljbenzenesulfonamide

72 | N{2-amino-5-(} 4-diazepan-1- -NH,
yl)phenyl]benzenesulfonamide ©

73 }N-{2-amino-5-(4-methyl-1,4-diazepan-1- | -NH,
yl)phenyl]benzenesulfonamide

piperazinyl)phenyl]benzenesulfonamide

75 | N-[4-amino-3-(1- H
piperazinyl)phenyl)benzenesulfonamide

?
?
?
74 | N-[4-nitro-3(1- H Q -NO, E;j
¢

e

TABLE IV
Compounds wherein Y and group -N-R2 R4, is assigned as group R in the following structure

{
("
N
R.
and RS is a group
10

-2 -



sul fonam de 33N-(4-(1, 4-di azepan-1-yl)-2- 1H~t

[ (phenyl sul f onyl ) ar ni no] phenyl }-2, 1, 3- benzoxadi azoi e4-H D sul f onam de
34N-{4(1, 4-di azepan-1-yl)-2- HH [ (phenyi sul fonyl)am no] phenyl)

- 2-napht h bdganam de 35N-(4- (1, 4-diazepan-1-yl)-2- Mpldps¥d200906

[ (nct hyl sul fonyl ) am no] phenyl } benzenesul f onam de

36N-{4{1, 4-di azepan-1-y1)-2- MeHwe [ nethyl (net hyl sul fon)i)an Ad)]¥HeiRlh )
benzenesul f onam de PHA-52621 QA -14 WD 02/ 092585 PCT/ SE02/ 00906 10 NOV 2005
37N-(4-(1, 4-di azepan-1-yl)-2- k M Me HN [(nethyl sulfon yl)am no] phenyl)
-N- et hyl benzenesul f onam de 38N-(4-(1, 4-gh azepan-1-yl)-2- H Me ~N

[ et hyl (phenyl sul f onyl ) am no] phenyl } benzepesyl f onami de-

39N-{4-(1, 4-di azepan-1-yi)-2-Me H H ?l‘i—R

[ (et hyl sul f onyl ) am no] phenyl ) - I - napht hal ggesul f onam dc( ~
4()N-(4-(1, 4-di azepan-1-yi)-2-[ M HH ‘

[ (et hyl sul f onyl ) am no] phenyl } - 2- napht h esul f onani i de

41N-(4- (1, 4-di azcpan-1-yl)-2-M HH, | Xl sul f onyl ) am no] phenyl ) - 4-

(D

Name Rl R3 |-R RS

76 | 3-amino-4-(1,4-diazepan-1-yl)-N-(4- o H |-NH, H
methoxyphenyl)benzenesulfonamide

77] 3-amino-4-(t,4-diazepan-1-yi)-N-(3-
methoxyphenyl)benzenesuifonamide

78 | 3-amino-4-{1,4-diazepan-1-yl}-N-(2-
methoxyphenylbenzenesulfonamide

fluorophenyl)benzenesulfonamide

80{ 3-amino-4-{1,4-diazepan-1-yl)-N-methy])-N-

phenylbenzenesulfonamide CH;

81 | 3-amino-4-{ 1 4-diazepan-1-yl)-N-(4-
isopropylphenylbenzenesulfonamide

82 3-amino-4-(1,4-diazepan-1 -y[)-N-(4-
methylphenyl)benzenesulfonamide

¢‘
79 | 3-amino-4-(1,4-diazepan-1-yl)-N-(3- Q/F H -NH, H




fl uor obenzenesul f onam de 42N-[4- (1, 4-di azepan-1-yl)-2-Me H H-N

((ret hyl sul fon)l)am no] phenyl) -4- nitrobenzenesul fonam de

43N- (4- (1, 4-di azepan-1-yl)-2-Me H HN ((nethyl sul fonyl)am no] phenyf)-3-D
(tnfluoro enesul fonam de 44N-i 4- (1, 4-di azepan- 1-yL)2= H ~ND
( (et hyl s:ﬁa’ or%)‘??gﬁn' no] phenyl) -2-.- nme thyl benzenesu | fon«E;llr‘rqngI&OZIMBWJE'I

45N- (4- (1, 4-di azepan-1-Yl)-2-Me H H [(rnethyl sul fonyl)am noj phem)nlﬂ{]—w’i‘{]ﬂf,
(trifluoronethoxy)benzenesul fonam de 46N(4-(j, 4-di azepan-1-yl)-2-~-

[ (met h)i sul fonyl )am no) phenyl ) -3, 5-di ntt hyI A- #H#i ~~ | soxazol esul fonam de -1%

WO 02/ 0925 F-SEG2H00906— 10— NOV—2005—47N{4=(% 7= yT) AFT?_]L H H
[ {et hyl sﬁ- flcNP"W ) am no] phenyl ) -3- net boxybenzen@gul for%ﬁ‘i deR

48N-{4- (1, 43l ageRalktls y H( [ (et hyl sul {qnyl ) anyno] yl)tg-
met hyl benZﬁ*%jeTsza,l, g.?,gmmﬂwﬁﬁ 4- di azepan- 1-yl )- I\/Em pﬁlﬁn ﬁ
[ et hyl (net hyljsul fon yl)am no] phenyl) -4- nethyl bgnzene 4 I

50N- (4- (1, 4-di azepan-1-yl)-2-el ©M_H Et +4]

[ et hyl (et hyd |SLahiranyd3) clofp i@ Aladepat-14-  di met hoi pesUl.nfgnan gde

yl)benzenesulfonamide

_"‘I'I'I

onani de

{%

85 | 3-amino-N-(2-chlorophenyl)-4-(1,4-diazepan-1-

H -NH H
yl)benzenesulfonamide 1

Q

86 | 3-amino-N-(2,4-dichlorophenyl)-4-(1,4-diazepan-1-
yDbenzenesulfonamide

a

p2adin®
&

87 | 3-amino-N-{2-methyl-5-chloro-phenyl)-4-(1,4-diazepan-1-
y))benzenesulfonamide

f Q
o
E:
a»

88 | 3-amino-N-(2-methy)-3-chloro-phenyl)-4-{1,4-diazepan-1-
yhbenzenesulfonamide

89 | 3-amino-N-(4-trifluoro-phenyl)}-4-(1,4-diazepan-1-
yljbenzenesulfonamide

90 | 3-amino-N-(4-fluorophenyl)-4-(1 ,4-diazepan-1-
yhbenzenesulfonamide

NH, (H

91 { 3-amino-N-(2-fluorophenyl}-4-{1 ,4-diazepan-1-
yl)benzenesulfonamide

92 { 3-amino-4-(4-methyl-1,4-diazepan-1-y1)-N- H -NH, -
phenylbenzenesulfonamide CH3

93 { 4-(1 4-diazepan-1-y1}-3-nitro-N-phenylbenzenesulfonamide

94 [ 3-amino4-{1,4-diazepan-]-yl}-N-phenylbenzencsulfonamide

olol-olelo-osa




51IN- (4-(1,4-diazepan- | -yl)-2-Me H Et~ND

t hyl (net hyl sul f onyl ) am no] phenyl )-7- [e qu inol inesulfon am de
52N-{4- (1, 4-di azepan-1-y1}2- Me H MeN1

[ met hyl (e yl ) am no] phenyl ) -4- nethyl benzenesul fol;@[c&

53N-{ 441, 4%3%%{3%91 yl)-2-r" Me H MeN £ o090s

[ rnet byl (net hyl sul f onyl ) am no] phenyl ) -1- napht hal enesul f onam 1@ NOV 2005
54N-{4- (1, 4-di azepan- 1-yl)-2-Me H Me, [nethyl (methyl sul fonyl)am noj phenyl)
-5-(2-pyridi nyI) - thi ophenesul f onami de N—(4 (1, 4-di azepan 1- yI) 2-
| ) am no] phe# raphthatenesut-fomamde—+——12 H—551 from | hen
y p y56\|—(hlgmr‘34d|azepaml-yl) 2- *w HH --{R Rg” R Rsk

f(lgh\e/\%ylogy 3%@5@%‘&&%I}B-%Mln)srbl%ln(ﬁﬁfﬁ'ﬁ}lﬁﬂénﬁmﬁﬂp) -1 - naﬁéqr nal enggul T opgm dle

96 | 4-(1,4-diazepan-1-yl}-N-phenyl-3- H H
[{phenylsulfonyl)aminojbenzenesulfonamide (;‘ Q
Hy 50
i
971 4-(1,4-diazepan-1-yl}-N-phenyl-3- H ?Ha H
[(methylsulfontyl)amino]benzenesulfonamide :
~80,
i
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PCT/ SE02100906 1 o Nov 1005 57N-{4-(1, 4-di azepan-1-yl)-2-HH

[ (phenyl sul f onyl ) am no) phenyl ) -8-quinolin esul fonam deN

58N-{4- (1, 4-di azepan-1| -yl )-2-~HH [ (phenyl sul fonyl ) am no] phenyl }-2, 4, 6-] ND
trimet hyl be fon am de 59N-{4-(1, 4-di azepan-1-yl)-2-

((phenyl sul %‘ﬁy asrﬁ‘]sno] phenyl ) -4-N net hyl benzenesul f onam ngny'Euzmom
60N- 15- (1, 4-di azepan-1-yl)-2-(t[ (E)-2- HH phenyl et henyl ] sul f onyl) 10 NOV 200

am no) phenyl ] benzenesul | onam deff ~ N-{4-(l, 4-di azepan-1-yl)-2- 1)-
:)am no] H~t 61hen a,,*rHH 5- Isulfon [ h _ , y p
TABLEV
Compounds wherein Y, R3, R? and R4 are H
Rf
o |
N\ M
o=y
H
N\
R°® H
Name R! RS
98 | 3-amino-N-(3-chiorophenyl)-4-(4-methyl-1-piperazinyl)benzenesulfonamide o l:Nj
N
I l
99 | 3-amino-N-(2-methoxyphenyl)-4-(4-methyl-1- N
piperazinyl)benzenesulfonamide Q\ ( :[
o~ N
|
100 | 3-gmino-N-(2-methoxyphenyl)-4-(1 -piperazinyl )benzenesulfonamide C«j
; ~o” N
101 | 3-amino-N-{2-methoxyphenyl}-4-(3-methyt-1-
| piperazinyl)benzenesulfonamide Q\J EN j\
- N
"
102 | 3-Amino-4-(hexahydro-pyrrolo[ 1,2-alpyrazin-2-yl)-N-(2-methoxyphenyl}- N
benzenesulfonamide Q\ [ ‘5
o N
103 | 3-Amino-N -phenyl-4-piperazin-1-yl-benzenesulfonamide hydrochloride (Nj
@ v
H
104 | 3-Amino-4-(3-methyl-piperazin- I -yl}-N-phenyl-benzenesulfonamide N
hydrochloride Q EN]\
H
105 | 3-Amino-4-{4-cthyl-piperazin-1-y1)}-N-phenyl-benzenesulfonamide
hydrochloride Q c)j




y (p
| ) am no]

hen

621} "4- HAN Isulfon [ h ny p vy

e

eny di net hoxybenzenesul fonanti de N-14-(1, 4-di azepan-1-yl)-2-

(p Yy

met hyl benzenesul f onam de 634- but oxy-N-(4-(1, 4-di azepan-1-yl)-2-HH
((phenyl sui f onyl ) am na] phenyl ) benzenesul f onam deN

WO 02/092585 PCT/SE(G2/00906
10 NOV 260
Name Rl RS
106 | 3-Amino-4-(hexahydro-pyrrolof1,2-a)pyrazin-2-yl)}-N-phenyl- Cl
benzenesulfonamide hydrochloride ,:5
107 | 3-Amino-4-{5-methyl-2,5-diaza-bicyclof2.2.1 Thept-2-y1)-N-phenyl- N
benzenesulfonamide hydrochloride @ @
H
108 | 3-Amino-4-(trans -2,5-dimeihyl-piperazin-1yl)-N-(2methoxy- N)/
phenyl)benzenesulfonamide hydrochloride Q o’ ,.EN
: o
105 | 2-(3-Amino-4-[ | 4]diazepan-1-yl-benzenesulfonyl)-benzamide diacetic acid (N\\
-1 0
1190 ] 4-{4-(3-Fluore-2-methoxy-phenylsulfamoy!)-2-amino-phenyl]-{ 1 4]diazepanc F N
ditrifluoroacetic acid o ( _)
| N
111 § =-{1,4)Diazepan-1-y1-5-(3,4-dihydro-1 H-isoguincline-2-sulfonyl}-aniline @ ’ (N)
dihydrochlonide N | M=
112 | 4-{3-0.4-Dihydro-2H-quinoline- 1-sulfonyl)-2-amno-phenyl]-| 14 )diazepane N
ditrifluoroacetic acid m ( _)
--.'. N
TALBE VI
Ri
o !
N ANH
o=
Cl
h{'H
R* H
Name Rl RS
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N-(4-(1, 4-di azepan-1-yl)-2- | i h 3 di 63th | 5 | 4 If | h )am
nojp eny , ne

WO 02/092585 ' PCT/SE02/00906
10 NOV 2005
WO
)13 } 3-Amino-2-chloro-N-naphthalen- 1-yl-4-piperazin- 1 -yl-benzenesulfonamide, N
‘hydrochloride @ (Nj

The compounds in the tables are hydrochloride salts, reported if otherwise

5 Processes for preparation

The compounds according to the invention having two sulfonyl groups were prepared

according to the methods outlined in Schemes 1, 2 and 3.

10  Schemel

F F 100 W (N\ n . "j
N % N ,
L] 1 t
3] R1 R1 R
- when R1is H removal of BOC
{BOCHD 2HCKELD

Rl=sH ———— BOL —————a -H Mathad?2

-Ma -Me Me Meithod 1
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y ony

N-(4-(1,

10

15

)- - - - [(p eny su isoxazol esul fonam de
4-di azepan-l-yl)-2- t 1 5 flI 650 FHHNIf h 2
WO 02/092585 PCT/SE02/00906
1 0 NOV 2005
Scheme 2
Ré = Me, H Nugzo Br 9
NO, a4 NM Re 3°0
NO, NO, Ré 1.Re = Me Negox " NH Re
F NaHDMF Mego.x Mol KLO,; ~80.X Nesnx
—— 27— —— R*BOC z
R4 2 (Nj N 1, Raney-Ni N m
50— razi
Foopsorx ok y J W () o
Ré = H X =-CH3 R1 & 2. Ar50,01 N
Ra=H X =Ph R = H, Me, BOC R1 R1R1=H
R1 = Me Method 3
R1=H Mathod 4
Scheme 3
R = H, Me, BOC R2=H. Me
N Ar A
1. léoz R2 ,éow
N * NH, “ Al
NO, & NH, ) “S@'
NH. KO, Ar-50,Cl,
Ar-50,-Cl o
2. Raney-Ni N N R = BOC N
Hydrazine [ ) E ] HCVether E j
THF/EIOH N N or TFADCM N
A R
when
1.R2=Me
2. HClether
or TFAJDCM

Depending on the process conditions the end products of the Formula I are obtained
cither in neutral or sait form. Both the free base and the salts of these end products are within
the scope of the invention.

Acid addition salts of the new compounds may in a manner known per se be
transformed into the free base using basic agents such as alkali or by ion exchange. The free
base obtained may also form salts with organic or inorganic acids.
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| h )am nol]p eny - wuoro- ony )- - su [(p eny
nmet hyl benzenesul f onam de 66N- (4-(141-di azepan-1-yl)-2-HH N

[ (phenyl sul f ooyl ) ami noJphenyl ) - 4-~- (net hyl sul f ony1) benzenesul f onami de
N-44-(1.4- 4 3ypasds v 12- 1 1 671 PCT/SE02/00906
1 0 NOV 2005
WO

In the preparation of acid addition salts, preferably such acids are used which form
suitably therapeuticaily acceptable salts. Examples of such acids are hydrohalogen acids,
sulfuric acid, phosphoric acid, nitric acid, aliphatic, alicyclic, aromatic or heterocyclic
carboxyl or sulfonic acids, such as formic acid, acetic acid, propionic acid, succinic acid,

s glycolic acid, lactic acid, malic acid, tartaric acid, citric acid, ascorbic acid, maleic acid,
hydroxymaleic acid, pyruvic acid, p-hydroxybensoic acid, embonic acid, methanesulfonic
acid, ethanesulfonic acid, hydroxyethanesulfonic acid, halogenbensenesulfonic acid,

toluenesulfonic acid, mandelic acid or naphthalenesulfonic acid.

10 Throughout the specification and the appended claims, a given chemical formula or
name shall encompass all stereo and optical isomers and racemates thereof where such
isomers exist. All diastereomeric forms possible (pure enantiomers, tautomers, racemic
mixtures and unequal mixtures of two enantiomers) are within the scope of the invention.,
Such compounds can also occur as cis- or trans-, E- or Z- double bond isomer forms. All

15 isomeric forms are contemplated.
Pharmaceutical formulations

Pharmaceutical formulations are usually prepared by mixing the active substance, or a
20 pharmaceutically acceptable salt thereof, with conventional pharmaceutical excipients. The
formulations can be further prepared by known methods such as granulation, compression,

microencapsulation, spray coating, etc.

This invention relates to 2 method of treating obesity or type II diabetes. The method
25 includes administering to a mammal subject (e.g., human) in need thereof an effective
amount of one or more compounds of the fonnula (1) or the formula (1I) above. Also winthin
the scope of this invention is a method for modulating (e.g., inhibiting) 5-HT; receptor
activity. The method includes administering to a mammal in need thereof an effective

' amount of a compound of the formula (1) or the formula (LI} above.



OMMeH h N

If i )am ) - no)p eny - ony su [(meth) nethy

| benxenesul f onam de -17 WO 02/ 092585 PCT/ SE02100906 10 NOV 2005
N-{5-(I, 4-di azepan-1-yl)-2- 1|}-4- Isulfan 68l ( MeH
WO 02/092585 ' PCT/SE02/00906

10

15

10 NOV 7005

“An effective amount” refers to an amount of 2 compound which confers a
therapeutic effect on the treated subject. The therapeutic effect may be objective (i.e.,
measurable by some test or marker) or subjective (i.e., subject gives an indication of or feels
an effect). For clinical use, the compounds of the invention are formulated into
pharmaceutical formulations for oral, rectal, parenteral or other mode of administration.
Usually the amount of active compounds is between 0.1-95% by weight of the preparation,
preferably between 0.2-20% by weight in preparations for parenteral use and preferably

between 1 and 50% by weight in preparations for oral administration.

The typical daily dose of the active substance varies within a wide range and will
depend on various factors such as for example the individual requirement of each patient and
the route of administration. In general, oral and parenteral dosages will be in the range of 5 to

1000 mg per day of active substance, preferably 50 to 150 mg per day.

The specific examples below are to be construed as merely illustrative, and not
limitative of the remainder of the disclosure in any way whatsoever. Without further
elaboration, it is believed that one skilled in the art can, based on the description herein,
utilize the present invention to its fullest extent. All publications cited herein are hereby

incorporated by reference in their entirety.
EXAMPLES

In the following examples, the structure of the prepared compounds were confirmed
by standard spectroscopic methods and elemental analysis and/or high resolution MS. The
NMR data were obtained on a JEOL INM-EX 270, a Bruker 400 DPX or a Bruker DRX 500
spectrometer. IR spectra were obtained on a Perkin Elmer SPECTRUM 1000 FT-IR
spectrometer. High resolution MS were obtained on 2 Micromass LCT spectrometer.
Elemental analysis was performed by Mikro Kemi AB Uppsala Sweden, Melting points,
when given, were obtained on a Bilchi or a Gallenkamp melting point apparatus and are

uncorrected.



hen |)amnol] be thp y y pINny [nme y nethylbcnzenesul fonam de-
TABLE u Conpounds of the fornmula la N R NaneRl RBR2ZR4R5
69N- [ 2- ami no4- (| - pi penzi nyl ) phenyl j - 3- FHHH~ fl uor obenzenesul f onam de( gl N

70N-[ 2- (et hyhapleesss4- (1- FHHEt r" pi per azi nyl ) phenyl ] - 3- 1~ Lpcr/see2/o0906
fl uor obenzenesul f onanude~ 5 -18 1.0 NOV 2005

Synthesis according to Scheme 1, Method 2 (R = Boc)

INTERMEDIATE 1

s Synthesis of N-Ethyl-5-fluoro-2-nitroaniline.

A suspension of 2,4-difluoro- 1-nitrobenzene (0.50 g, 0.003 mmol), ethylamine
hydrochloride (0.49 g, 0.006 mmol), K2CO;(1.66 g, 0.012 mmol) in acctonitrile (30 mL) was
stirred at room temperature for 16 hours and then filtered. The filtrate was concentrated and
dissolved in small amount of CHCla. Purification by column chromatography on silica using

10 pentane/diethy] ether 95:5 as e]ueﬁt gave 0.45 g of a yellow solid. "H NMR (CDCl3) 6 8.23-
8.18 (m, 1H), 8.08 (br s, 1H), 6.49-6.45 (m, 1H), 6.38-6.32 (m, 1H), 3.34-3.27 (m, 2H), 1.38
(tr, J = 7.22 Hz, 3H); C NMR (CDCly) 8 167.55 (d, Jcr = 255.6 Hz), 147.4 (d, Jer= 12.9
Hz), 129.91 (d, Jcr= 12.9 Hz), 128.71 (brs), 103.73 (d, Jor= 24.8 Hz), 99.14 (4, Jir=27.6
Hz), 37.88, 14.05; MS (posESI) m/z = found 184.0653, calc 184.0648. Anal. (C,HjN,0,)

15 C,H,N,
INTERMADIATE 2

Synthesis of N-Ethyl-2-nitro-5-(1-piperazinyl)aniline.

20 A suspension of N-ethyl-5-fluoro-2-nitroaniline (1.5 g, $.12 mmol), piperazine
(0.979 g, 11.37 mmol), K,CO;(3.36 g, 24.3 mmol) in DMF (40 mL) was heated in a
microwave oven for 1 min at 100 W. The reaction mixture was allowed to cool and then
heated for another minute at 100w. This procedure was repeated 5 times. The suspension was
filtered and then concentrated. The crude oil was purified via flash chromatography on silica

25 using CHClyMeOH/NH; 9:1:0.4% as eluent to give 1.53 g (75%) of a yellow solid. '"H NMR
(CDCl;) 6 8.30 (br s, IH), 8.08-8.04 (m, 1H), 6.25-6.20 (m, 1H), 5.88-5.86 (m, 1H), 3.39-
3.28 (m, 6H), 3.03-2.97 (m, 4H), 1.37 (tr, J=7.2 Hz, 3H); '>)C NMR (CDCl;) & 156.27,
147.74, 128.96, 124.13, 104.28, 93.34, 48.22, 45.99, 37.73, 14.15; MS (posEl) m/z = 250
(M"); MS (posESI) mvz = found 250.1429, calc 250.1430. Anal (C,,H,sN,0,) CH,0.

30
INTERMEDIATE 3
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WO 02/ 092585 Conpounds of the Forrmula Il PCT/ SE02100906 1 a NOV 2005 In a
further aspect, the invention provides a conpound having the general formula
(1) R 1 ii 0 -"0 R14 or a pharmaceutically acceptable salt thereof,

wher ei n RidwoRizdsassdR14areH, or io two of R9, R 2 and Rl14 ar eedirsgaddodobe

remai ning of R, Rs2 and R14 is (a) -NH2, (b) -NHR6, (c) NR6R 1 () NOWE005
NNCOR6, is (e) N(CS R or (0 NX®2; R14 and R11 is a group R3 or Rl as

defined for Formula |I; ao R13 is (a) honopi perazine, (b)

met hyl honopi pera. zine or (c) a group R5 as defined for Fornmula I, wherein R8
Is as defined for Formula I; 25 Y is as defined for Fornula |I. Preferred
compounds of the general formula (I1) are those wherein: -19 W) 02/092585

PCT| SE02108patbesio ok eary Bagy-Rr(sthy migp)-fraisppliseyH-A-piperazinecarboxylate.
met hyl homopi per 3G 1uifdh of N-éthijl- RutoSA Rperifhfifehfithe (1850 &, 4075Pmol), and

NaOH (0.39 g, 2.45 mmol) in THF:H,0 (64 mL, 1:1) was added a sclution of di-tertbutyl-

s  dicarbonate (2.67 g, 12.2 mmol) in 5 mL THF, The solution was stirred at room temperature
for 16 hours. The mixture was neutralized with 1 N HCL. The volatiles were removed under
vacuum to yield 1.4 g of crude material (98%). 'H NMR {CDCh) & 8.28 (br s, 1H), 8.13-8.09
(m, 1H), 6.27-6.22 (m, 1H), 6.05-6.02 (m, 1H), 3.67-3.61 (m, 4H), 3.45-3.38 (m, 4H), 3.35-
3.27 (m, ZH), 1.50 (s, 9H); MS (posESI) m/z = found 350.1951, caic 350.1954.

INTERMEDIATE 4

Synthesis of tert-Butyl 4-[4-amino-3-(ethylamino)phenyl]-1-piperazinecarboxylate.
_To a solution of tert-butyl 4-[3-(ethylamino)-4-nitrophenyl]-1-piperazinecarboxylate

15 (1.028 g, 2.93 mmol} in 40 mL EtOH:THF (4:1) solvent system was added Raney-Ni (1 mL

of a EtOH suspension) followed by addition hydrazine hydrate (0.734 g, 14.67 mmol). The

mixture was stirred vigorously for 3 hours and then filtered through a Celite pad preuveéted

with water. The filtrate was concentrated and then purified by column chromatography on

silica using CHCly/MeOH/NH; 9:1:0.4% as eluent to give 0.877 g (93%) of a red oil. The oil
20 . was used immediately in the next reaction. HPLC purity >90 %; MS (posEI} m/z =320 (M");

Method 1, Scheme 1: General for sulfonylation (R1 = Me)

INTERMEDIATE 5

Svnthesis of N-ethyl-5-(4-methyl-1-piperazinyl)-2-nitroaniline (Method 1, Scheme 1)
N-ethyl-5-(4-methyl-1-piperazinyl)-2-nitroaniline was prepared from 2,4-difluoro-1-
nitrobenzene and methylpiperazine using the same method described for N-ethyl-2-nitro-5-
| (1-piperazinyl)aniline and was obtained as yellow solid (99 %). '"H NMR (CDCl;) & 8.30 (br
30 s, 1H), 8.08-8.04 (m, 1H), 6.25-6.20 (m, 1H), 5.89-5.86 (m, 1H), 3.45-3.39 (m, 4H), 3.35-
3.25 (m, 2H), 2.56-2.50 (m, 4H), 2.35 (s, 3H), 1.37 (&r, J=7.2 Hz, 3)); "C NMR & (CDCl3)
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NN RSRaTOis (a) H or to (b) CL.6 alkyl, in particular nmethyl; -20 WO
I

02/09258'5 TABLE |11 Conpounds of the fornmula Il wherein R10, R14 and Y are
H5 PO '/ SEC2100906 10KV2005 ' NaneROR11R12R13 '
4-chl or o- - {4 hyl -1, 4-di azepan-1- i

71yl )-2-nit r(g%ﬁ(@ﬁ% benzenesul f onam de- NO2C1H} I ( _ PCT/SE02/60906

N[ 2- anmi no- 5- (1, 4- di azepan-1- 721 ] benzenesul f onam de - NH2HN 1) 1 688V 3000y o
y N/ 73N-[2-am no-5-(4-nethyl-1,4-di azepan-t- - NH2HN
yl ) phenyl ] benzenesul f onam de 74N-[4-nitro-3-(1 -

155.92, 147.72, 128,99, 124.19, 104.30, 94.37, 54.78, 47.05, 46,25, 37.73, 14.43; MS
(posESI) m/z = found 264.1575, calc 264.1586. Anal. (C,;H,N,0..0.5 H;0) C, H, O.

INTERMEDIATE 6

Synthesis of N-2-Ethyl-4-(4-methyl-1-piperazinyl)-1,2-benzenediamine (Method 1,
Scheme 1)
N-Ethyl-5-(4-methyl-1-piperazinyl)-2-nitroaniline was reduced with Raney-Nj as
described previously for the synthests of tert-butyl 4-{4-amino-3-(ethylamfno)phenyl]-1-
10 piperazinecarboxylate to give N-2-ethyl-4-(4-methyl-1-piperazinyl)-1,2-benzenediamine
(vield >90%) as a red oil. The product is very sensitive to oxidation and was therefore used
immediately in the next reaction step. HPLC purity >90 %; MS (posEI) m/z = 234 (M™);

EXAMPLE 1

N-[2-{Ethyl[(3-fluorophenyl)sulfonyl]amino}-4-(4-methy)-1-piperazinyl)phenyl}-3-
fluorobenzenesulfonamide bydrochloride (Method 1, Scheme 1)

To a solution of amine N-2-ethyl-4-(4-methyl-1-piperazinyl)-1,2-benzenediamine.
(0.200 g, 0.853 mmol) and pyridine (0.48 mL, 5.97 mmol) in CH>Cl; (8 mL) was added a

20 solution of 3-fluorobenzenesulfonyl chloride (249 mg, 1.28 mmol) in CH;Cl; (2 mL). The
mixture was stirred at room temperature for 16 hours. CH;Cl; (10 mL) was added and the
mixture was washed with saturated aqueous NaHCO;. The organic layer was dried over
Na»>SOy, filtered and concentrated. Purification by column chromatography (AL, O3,
FtOAc/MeOH 9.5:0.5) gave two products. The first fraction contained 110 mg of N-[2-

25 {ethyl{(3-fluorophenyl)sulfonyl]amino}-4-(4-methyl- 1 -piperazinyl)phenyl]-3-
fluorobenzenesulfonamide hydrochloride. The second fraction contained 100 mg of N-[2-
(ethylamino)-4-(4-methyl- 1-piperazinyl)phenyl]-3-fluorobenzenesulfonamide hydrochloride.
Both products were converted to the HCl-salts.

' | N-[2- {ethyl[(3-fluorophenyl)sulfonyl]amino} -4-(4-methyl-1-piperazinyl)phenyl]-3-

30 fluorobenzenesulfonamide hydrochloride: '"H NMR (DMSO-d6) § 11.14 (brs, 1H), 9.27 (s,

1H), 7.75-7.35 (m, 8H), 7.18-7.15 8m, 1H), 6.95-6.90 (m, 1H), 6.07-6.04 (m, |H), 3.47-3.30

-33.



H jj~NO2(N pi perazinyl)pheny |]benzcnesul fonam de 75N-[ 4-am no- 3-( 1-

H - NH2N pi per azi nyl ) phenyl j benzenesul fonam de(l) TABLE IV Conpounds wherein
Y and group -N-R2 R4, is assigned as group Rin the follow ng structure |
(N IfN afé Boobsssa group R 10 -21 WO 02/ 092585 PCT/ SE021@@9a&edHeshEY 2005
NameRl R3 - RP18 763-am no-4-(1, 4-di azepan-1-yl)-N(4-a~H - NH2H

nmet hoxyphenyl ) benzenesul f onam de 773-am no-4- ([ A-di azepan- 1-yi )T-NQVSZHQE. H

- NH2H et hoxyphenyl ) benzenesul f onam del

783-am no-4- (1, 4-di azepan-1-y1)-N(2-H - NH2H

met boxypheg%s . aﬁf@mgsgl(ﬁpmﬂml&i, Hp%%),a@w.@efﬁefém);dﬁcaﬁmﬁ;oﬁ))s N-(3- FH

-NH, H f| uorophenyi ) benzenesul f onam de

803- ani no- 467.65 ¢d, e Ha), 116§.68 (I ared 6 Hz),N4661t) 142 5INARKir+7.4 Hz), 139.04 (d,
henyl benzenesuyl.f anani i 3-.a0 nQ; 4- 4- di -1- - 4-H - H
!Osop)r/rpyi phifﬁ?/g)t‘{diﬁz Zg}eggﬂﬁrﬁnﬁd%%é?mﬁ%z%qﬁﬁf ﬁ%gaé"eﬁ#@tdgdﬁm Hif H
- NH, 120.05 (d, Jer=21 Hz), 116.52, 115.64, 114.80 (d, Jp=25Hz), 113.97 (d, Jo=25 Hz), 51.88,
s 45.82,44.84,41.79,12.31; Ms (posES-FIA) m/z = 551 (M+H)
EXAMPLE 2

N-{2-[ethyl(phenylsulfoenyl)amino]-4-(4-methyl-1-piperazinyl)phenyl]-
benzenesulfonamide hydrochloride (Scheme 1, Method 1)

10 N-{2-[ethyl(phenylsulfonyl)amino)-4-(4-methyl-1-piperazinyl)phenyl]
benzenesulfonamide hydrochloride was prepared as described in Scheme 1. Sulfonylation
from N-2-ethyl-4-(4-methyl-1-piperazinyl)-1,2-benzenediamine and phenylsulfony] chloride
was performed as described in Method !. Purification by chromatography (8i0-,
chloroform:methanol:NH3 9:1:0.4%) followed by trituration with MeOH gave 68 mg (15%

15 yield) of the free base which was converted to its HCl-salt. MS (posES-FIA) w/z = found:

. 514.1700, calc: 514.1708; Anal. (C25H30N4048:.2HC) C, H, N.

EXAMPLE 3

20  3-Fluoro-N-[2-{[(3-fluorophenyl)sulfonyl]amino}-4-(4-methyl-1-
piperazinyl)pﬁenyl]benzenesulfonamide hydrochloride {Scheme 3)

Synthesis of 2-Amino-5-(4-methyl-1-piperazinyl)aniline. A mixture of 2-nitro-3-
chloroaniline (4.47g, 25.9 mmol), methylpiperazine (3.1 g, 31 mmol) and K,COs (5.41g, 39
mmol)) in acetonitrile was stirred at 70 °C for 48 h. The mixture was filtered and purified by

25 column chromatography (SiO., CH,Cl,/MeOH/Heptane/NH; 4:1:5 x 0.2 %) to give 1.6 g of
product (unreacted stafting material was isolated): 'H-NMR 8§ 7.66-7.45 (m, 5H), 6.78 (d,
1H), 6.62 (d, 1H), 6.50 (dd, 1H), 3.39-3.35 (m, 4H), 3.02-2.99 (m, 4H); MS (posES-FIA) m/z
333.0 (M* + H). The product (1.06 g, 4.49 mmol) was dissolved in EtOH:THF (4:1). Rancy-
Ni and hydrazine (1.12 mL, 22 mmol) were added. The reaction was stirred at room

30 temperature for 3 h until the yellow color disappeared. Filtration through wet Celite pad,
followed by removal of the solvent afforded 0.802 g of 2-amino-5-(4-methyi-1-
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NameRl R3-RR8 833-arnino-4-(1, 4-di azepan-1-yl)-N(2,5-H NH2H
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843-am no- N- ( 3- chI or ophenyl )-4-(1, 4-di azepan-1-d H NH2H

yl )benzenemy) ,

853- am no- chl orophenyl )-4-(1, 4-di azepan-| - H NH2H vyi )benzeneleﬁTW?uﬂg dep
863-am no- N- (2, 4-di chl orophenyl ) -4- (1, 4-di azepan- | - H NHSH

yl ) benzenesul f onam de

873-am no- N- ( 3- net hyl - 5- chl or o- phenyl ) -4. (1, 4-di azepan-| - H- NH2H

y!)benzenesul f onam . .

883- ani no- Iﬁ-éefé)ir‘:@fq%a i d v(v:’lllllf%‘r”(%gu tp?utju ?l}fraundﬁ cgtzl%n glnthF next sﬁpl\ﬁ-i H

yl )benzeneﬂuhdr@mmmksuff@ﬁflamoﬁde mzmatg;oss umicm}wmdﬂbd toder folutibn@if Zafiao-3-- F,
H NH2H vyl j benzenesul fon a

903- ani noNr(ﬂ" gthyl I’BWMML"Q&_L(,OZHHQ 28 amo)) apd pyriding (S} yHe $A9 1m0l itbnani de
913- am fl , H I del
0132 1o gl MR OG0 ot Rl 406 d g O
phenyybegnz eﬂhaml waramostedCRudfication by chromatography (SiO,, CH,Cly/methanol/heptane,

043, érln no- 4113 B ARy e RE R eRESnl - sHE Irevasrpuonssdiy

02/ 092585 R
05 (1. 4. 0o R 1 e T DT e A 101 o

964- (1, 4- d{GzHpEHN.O:S PHMDh Ko Hy N, 8-Theisgadtion produced a small amount of bis-
sulfonylated compound 3-fluoro-N-[2- {[(3-fluorophenyl)sulfonyljamino } -4-(4-methyl-1-
10  piperazinyl)-phenyl]benzenesulfonamide (0.010 g, 3 %). The products were transformed into
their HCl-salt before analysis; MS (posES-FIA) m/z = found. 523.5, calcd: 522.12. Anal.

(C2aHasCIF;N4O4S2) C, H, N, 8.

EXAMPLE 4
15
N-{4-(4-methyl-1-piperazinyl)-2-[(8-quinolinylsuifonyl)amino]phenyt}-8-
quinelinesulfonamide hydrochloride (Scheme 3)
8-Quinolinesulfonyl chioride (0.185 g, 0.81 mmol)} was added to a solution of 2-
amino-5-(4-methyl-1-piperazinyl)aniline (0.168 g, 0.81 mmol) and pyridine (514 mL, 6.39
20 mmol) in CH;Cl;. After 1 h at room temperature the mixture was washed with aq NaHCO,
(10 %), dried (MgS0O,) and the selvent was removed. Purification by chromatography (Si0s,
CH;C):/MeOH/heptane, 4:1:5) gave N-2-amino-4-(4-methyl-1-piperazinyl)-)-phenyl-8-
quinolinesulfonamide (0.110 g, 35 %). MS (posES-FLA) m/z = found: 384.2, calcd 383.48;
%); Anal. (C,sH»CIN,O,S3H20) C, H, N, S and a small amount of the bis-suifonylated N-
35 {4-(4-methyl-1 -pipcraiinyl)-z-[(s-quinolinylsulfoayl)amino]phenyl} -8-
quinolinesulfonamide (0.070 g, 15 %). The product was converted to HCI salt before
analysis; MS {posES-FIA) m/= = found: 589.6, calcd: 588.16; Anal. (C,HxCIN,0.S,2H,0)

C,HN.

30 Synthesis according to Scheme 2
Scheme 2, Method 3: General Rl = Me
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[ (et hyl sul f onyl ) am no] benzenesul f onam de- SO2 HN WO 02/ 092585 TABLE V

Conpounds Wpg8jpbs¥s R3, R2 and R4 are HR , N.H O PCT/ SEOg{PRBI%edds NO v

2005 NameRl R5

983- am no- N- (3-chl orophenyl ) - 4- (4- met hyl -1 - pi perazi nyl ) bcnzenesulif ppignijge0
(N 993-am no- N- ( 2- net hoxyphenyl )-4-(4-nmethyl-1- ~LO_

pi pesazi nyl ) benzenesul f onam de” NJ

1003- am no- N- 2- met hoxyphenyl ) - 4- ( 1- pi per azi nyl ) benzeuesul f onam deo LN

1013- am no- N- ( 2- net hoxyphenyl )-4-(3-nethyl -1 - """ NI

pi per azi nyl| INEERIEEMATEChan deyl *v  1023- Ami no- 4- (hexahydr o- pyrrol of

1, 2-a] pyrazin-2-yl)-N(2-net hoxyphenyl) (N benzenesul fonam deD' N

1033 Am no- N - phenyl - 4- pi perazi n-1 -yl - benzenesul f onam de hydrochl ori de(N Q H

?NAm' no- 4- (SYRh&NY of° NOGBLAKIro-2LiaitF oph Bl fifeRYéreMARRRE SRR 2 et gd) 104h1 O
- 5 Benzenesulfonamide (3.14 g, 20 mmol) was dissolved in DMF (100 mL) and NaH
(60% in oil, 40 mmol, 1.60 g) was added. The reaction was stirred until the gas evolution
ceased. 2,4-Difluoronitrobenzene (18 mmol, 2.9 g, 2 mL) was added and the reaction mixture
was stirred over night at 35°C. The reaction mixture was poured into HC1 (1M aq, 100 mL)
and extracted with toluene (25 mL x 5). The organic phase was dried (MgS04) and
10 concentrated and re-crystallized from EtOH to give a first crop of 3.75 g of 2 yellow solid. A.
second crop of 0.20 g was collected from the EtOH remains. Yield 3.95 g, 13.3 mmol (74%).
MS (posES-FIA) m/z = found: 296; Calc: 296,0.

INTERMEDIATE 8

15
Synthesis of N-{5-(4-methyl-1-piperazinyl)-2-nitrophenyl]benzenesulfonamide (Scheme
2, Method 3) ’

N-(5-fluoro-2-nitrophenyl)benizenesulfonamide (2 x 0.50 g, 1.688 mmol) was treated
with N-methyl-piperazine (2 x 4.65 g, 45.6 mmol) and put in two pyrex tubes and sealed.

20  Each tube was put in a LabWell MW-10 microwave oven for 2 min at S0W. The reaction
mixtures were combined and poured into 0.5 M NaOH (aq) and extracted with CH,Cl,, dried
(MgS0,) and concentrated to give 0.99 g, (2.63 mmol) in 78% vield as a yellow solid. Anal
(C17 Hzo N4 O, S) C, H, N, §; MS (posES-FIA) m/z = found: 377.4; Calcd: 376.12.

s EXAMPLES

N-[2-Cbloro-4-({4-(4-methyl-1-piperazinyl)-2-|(phenylsulfonyl)amino|-
anilino}sulfonyl)phenyl]acetamide hydrochloride (Scheme 2, Method 3)
N-[5-(4-Methyl-1-piperazinyl)-2-nitrophenyl]benzenesulfonamide (0.600 g, 1.59
30 mmol) was dissolved in THF (20 mL) followed by the addition of Raney-Ni (0.322 g, in
cthanol) and hydrazine hydrate (0.100 g, 2.0 mmol). The reaction mixture was stirred for 1h,



d hroc r fyH

1053- Am no444- et hyl - pi perazi n- 1-yl ) - N- phenyl - benzenesul | onam de
hydrochloride 1 a NOV 2005 NameRI R-5 1063- Am

nno- 4- (hexayslgHgoRygs ol o[ 1, 2- a] pyrazi n-2-yl } N-phenyl - ~N) begaaes .j,pnandde
hydrochl ori de 1073- Am no- 4-(5-net hyl -2, 5-di axa- bi cycl o[ 2. 2. 1] heqt NZDVyi a
phenyl - benzenesul f onam de hydrochl ori de H 1083- Am no-4-(trans 0

- 22, 5-di nei hyl - pi perazi n- 1yl ) - N- ( 2net hoxy- ~N phenyl ) benzenesul f onam de

hydr ochl ori de90" 1092- ( 3- Ami no-4-|

1, 4] di azepa[rm %\13 Bk @%ﬁ@ﬂnﬁ%ﬁ’é&mﬁﬁ&‘%@‘r&ﬁtﬂ'u%ﬁisb&v&ﬁh%[—%né' 2NnL) and
110444- ( 3- Fl uor o- t hoxy- phenyl sul f anoyl } 2- am no- phenyl ] di azepane

gFD di t r i f | dordesldetli2ceqtal partento one part was added 3-cloro~4-N-acetamido-
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N d: hydr o]
11421]4(1[ 4- (3, ﬂoQgBMB Pretbletiictliedtd foemlapretifinethatwasabil@fedWedirfodation, The
i azeuane
5  precipitate purified by column chromatography (8i0;, CH2Cl»/MeOH 95:5 to 9:1). The pure
product was dissolved in MeOH and treated with HCl/diethyl ether to give 9.6 mg, (12%

yield). MS (posES-FIA) m/z = found: 578.4; Calcd: 577.12.

EXAMPLE 6
10
3,4-Dimethoxy-N-{4-(4-methyl-1-piperazinyl)-2-[(phenyisulfonyl)-
amino]phenyl}benzenesulfonamide hydrochloride (Scheme 2, Method 3)
N-[5-(4-Methyl- 1-piperazinyl)-2-nitrophenyl]benzenesulfonamide (0.600 g, 1.59
mmol) was dissolved in THF (20 mL) followed by the addition of Raney-Ni (0.322 g, in
15 ethanol) and hydrazine hydrate (0.100 g, 2.0 mmof). The reaction mixture was stirred for 1h,
filtered through Celite and concentrated. The residue was dissolved in pyridine (12 mL) and
divided in 12 equal parts. To one part was added 3 ,4-dimethoxy-bensenesulfonylchloride (47
‘mg, 0.20 mmol). The reaction mixture was stirred overnight, poured into petroleum ether to
form a precipitate that was collected by centrifugation. The precipitate was purified by
20 column chromaiography (SiO2, CH;Cl2/MeOH 95:5 to 9:1). The pure product was dissolved
| in MeOH and treated with HCl/diethyl ether to give 34.5 mg, (45% yield). MS (posES-FIA)
m/z = found: 547.4; Calcd: 546.16.

EXAMPLE 7

3-Methoxy-4-methyl-N-{4-(4-methyl-1-piperazinyl)-2-[(phenylsulfonyl)-
amino)phenyl}benzenesulfonamide hydrochloride (Scheme 2, Methed 3)
N-[5-(4-Methyl-1-piperazinyl)-2-nitrophenyl]benzenesulfonamide (0.600 g, 1.59
mmol) was dissolved in THF (20 mL) followed by the addition of Raney-Ni (0.322 g, in
30 ethanol) and hydrazine hydrate (0.100 g, 2.0 mmol). The reaction mixture was stirred for 1h,
filtered through Celite and concentrated. The residue was dissolved in pyridine (12 mL) and
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benzenesulfonylchloride (44 mg, 0.20 mmol). The reaction mixture was stirred overnight,
poured into petroleum ether to form a precipitate that was collected by centrifugation. The
precipitate was purified by purified by column chromatography (Si02, CH,CL/MeOH 95:5 to
5 9:1). The pure product was dissolved in MeOH and treated with HCl/diethyl ether to give 21

mg, ( 28% yield). MS (posES-FIA) m/z = found: 530.1635; Calcd: 530.1658,

INTERMEDIATE 9

10 Synthesis of N-(5-fluoro-2-nitrophenyl)methanesulfonamide (Scheme 2, Method 3)
Methylsulfonamide (2.421 g, 25.4 mmol) was dissolved in DMF (100 mL) and NaH

(60% in oil, 1.00 g, 25 mmol) was added. The reaction stirred for 1 h and added to a stirred
solution of 2,4-difluoronitrobenzene (4.372 g, 27.5 mmol) in DMF (20 mL). The reaction
mixture was stirred for 2h, poured into a mixture (1:1) of brine and IM HC}, and extracted

15 with toluene. The organic phase was dried (MgS04), and concentrated to give a solid that
was crystallized from toluene / petroleum ether: The flask tipped over and some material was
lost, to give 1.32 g, 5.64 mmol in 22% yield. MS (posES-FIA) m/z = found: 234; Calcd:
234.01; Anal (C-H, FN2 04 8),C,H, N, S.

20 INTERMADIATE 10

Synthesis of N-[5-(4-methyl-1-piperazinyl)-2-nitrophenylj-methanesulfonamide
(Scheme 2, Method 3). '
N-(5-fluoro-2-nitrophenyl)methanesulfonamide (1.33 g, 5.68 mmol) was dissolved in
2s  DMF (10 mL) and N-methylpiperazine (2.00 g, 20 mmol) was added. The reaction mixture
was stirred at 20°C for 1h, and then heated with a heat gun for 5 min to reach boiling of DMF
{150°C), then left stirring for another hour. The reaction mixture was then poured into brine
and extracted with toluene (10 mL x 2), EtOAc (20 mL x 2) and CH;C1; (20 mL x 2),
NaHCO; was then added to the water phase and then the water phase was extracted with
30 CH;Cl (20 mL x 2). The organic phases were combined and dried (MgSO;) and
concentrated to give a semi solid. EtOH was added and left over night and then filtered off to



, F NaFVDW R4 Na F H SO X R4=It X=-CH3 R4=H X=Ph PCTI SEC2100906
10Nov2005 0 R4AMe, HAr-gnO R4AA''s a NH as 1.R4=Me "' so_ x N so xFt4 Mal,
KgCO NSC+= X RKSQC 2. CN)1. Rat"HCtrether T}FFI iOHR 2. Ar SOG NAI, R=

H M. S%E&ﬁl = M Method 3 Rl = H Method 4 5 R2- IJE.LI'MZID(E%: 1. CN
NH. .

N Fit Ra - NI d [
I ney Hydr azi ne 1.0 NOV 2005

give 1.503 g (4.78 mmol) in 84 % yield. MS (posES-FIA) u/z = found: 315; Calc M=314.10;
Anal (Ciz Hig N4 045), C, H, N, 8.

EXAMPLE 8

4-Methyl-N-{4-(4-methy)-1-piperazinyl)-2-[(methylsulfony)amino]-
phenyl}benzenesulfonamide hydrochloride (Scheme 2, Method 3)
N-[5-(4-methy!-1-piperazinyl)-2-nitrophenyl}-methanesulfonamide (0.45 g, 1.43

mmol) was dissolved in THF (10 mL) followed by the addition of Raney-Ni (0.15 g in

10 ethanol) and hydrazine hydrate (78 mg, 1.56 mmol). The reaction was stirred for 1h. Another
aliquot of hydrazine hydrate (20 nL) was added and the reaction stirved for another hour,
filtered through Celite and concentrated to give 0.42 g that was used to the next step without
further purification. The material was dissolved in DMF (10 mL) and divided into 3 equal
parts. To one part was added p-toluene sulfonyl chloride (0.095 g, 0.5 mmol) and the reaction

15 was stirred for 1 b and poured into a mixture of petroleum ether/acetone (30 mIL/10 mL) to
give a precipitate. Additional product was found in the solution and added to the precipitate.
The product was isolated by chromatography (SiO2, CH2Cl,/MeOH 9:1) to give 0.063 g, (
28% yield). MS (posES-FIA) m/z = found: 38.1393; Calcd: 438.1395,

20 EXAMPLE9

3,4-Dimethoxy-N-{4-(4-methyl-1-piperazinyl)-2-[{methylsulfonyl)amino}-
phenyl}benzenesulfonamide hydrochloride (Scheme 2, Method 3)
N-[5-(4-methyl-1-piperazinyl)-2-nitrophenyl]-methanesulfonamide (0.45 g, 1.43

25  mmol) was dissolved in THF (10 mL) and Raney-Ni (0.15 g in ethanol) was added followed
by hydrazine hydrate (78 mg, 1.56 mmol) and the reaction was stitred for th. Additional
hydrazine hydrate (20 pL) was added and the reaction stirred for another hour, filtered
through Celite and concentrated 1o give 0.42 g of product that was used without further
purification. The material was dissolved in DMF (10 mL) and divided into 3 equal parts. To

30 one part was added 3,4 dimethoxybensenesulfonylchloride (0.118 g, 0.5 mmol) and the
reaction was stirred for 1 h, poured into a mixture of petroleum ether/acetone (30 mL/10 mL)
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10 by hydrazine hydrate (78 mg, 1.56 nmunol) and the reaction was stirred for 1h. Additional
hydrazine hydrate (20 pL) was added and the reaction stirred for another hour, filtered
through Celite and concentrated to give 0.42 g of product that was used without further
purifications. The material was dissoived in DMF (10 ml) and divided into 3 equal parts. To
one part was added 3-cyanobenzenesulfonylchlioride (0.101 g, 0.5 mmol) and the reaction

15 was stirred for 1 h. poured into a mixture of petrolevm ether/acetone (30 mL/10 mL) to form
a precipitate. Additional product was found in the solution and was combined to the
precipitate, The product was isolated by chromatography (Si0;, CH;Cl;/MeOH 2:1) to give .
0.0301g, (13% yield). MS (posES-FIA) m/z = found: 449.1177; Calcd: 449.1191,

20  Scheme 2, Method 4: General R1 = H

N-(2-amino-5-(4-boc-1-piperazinyl)-phenyl)-benzenesulfonamide
A mixture of N-(2-nitro-3-fluorophenyl)-benzenesulfonamide (4.68 g, 15.7 mmol),

Boc-piperazine (3.5 g, 18.9 mmol) and K;CO; (3.8 g, 27.8 mmol) in DMF was stirred at
70°C for 24h. The mixture was filtered and purified by column chromatography (SiOs,

35 CH»Cly/MeOH/heptane/NH; 4:1:5:0.2 %) to give 2.0 g of desired product. '"H-NMR 5 7.98
(4, 1H), 7.89-7.84 (m, 2H), 7.63-7.50 (m, 3H), 7.00 (d, 1H), 6.68 (dd, 1H), 3.59-3.45 (m,
8H), 1,49 (s, 9H); MS (posES-FIA) m/z = found: 485.0 (M" + Na"). The product (1.85 g,
4.00 mmol) was dissolved in EtOH:THF (4:1) followed by addition of Raney-Ni and
hydrazine (1.0 mL, 20 mmol). The reaction was stirred at room temperature for 3 h until the

30 yellow color disappeared. Filtration through wet Celite, followed by removal of the solvent
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adm ni stering tor@agamoﬂm{m_gﬁﬂng_b@@_gﬁtm &ﬁ.g, ,unt of a conpound
of the formula (1) or the fornmula (1I) above: 9V\002 92585

PCT/ SE02/ O@Eﬁylmntendﬂﬂtbmﬁ&: (7Bmng 0f 8¢ tmmel) ambpymidiner(@3 bpk, Lomawlaimount of a

conmpound her apeut. c. effe n etre Ject The
t her apeut i céé;blé&nmmﬁmg@ [e%‘? o{}%lcﬁlf’“gﬁ (ﬁaﬁgﬁ?ﬁhﬁ?%a‘ﬁﬁfﬁg

mar ker) or téﬁl?h@ﬁﬁéﬁn%sﬁlveﬁ wasf‘rélhbﬁ;@lt pmmﬁo@%m&m% phy &fiopr fee' S an
effect). For clinical use he conPoun s of e |nvent|on are formul at ed

into 5 phar@HﬁBﬁMe@‘lﬂlmﬁﬂmthlﬁbﬁﬂ ovgd bMIB@IC-dCPl@tﬂCan whighavas echi¢ved byot her
node of ad 0 f unds.jis_be
0.1 9996 by distpiiie e bidue b7 4Rl Apbilf of R ol ocle O RRPEIS ol pBELAC L

i N prepar atat esn feﬁfpefmre fiore0. i afterew okl t!jersefveﬁtabds)tembﬁdl\a%ry}staﬂfﬁn&ﬁ% by
wei ght in preparatlén or, 0 adm ni stratjion. 10 The typical daily dose of
Fieg ghe e

the active (Medi/gthe PWdH"Wéfﬁlé{e and will depend on various
factors such as for exanple the individual requirenent of each patient and
the route of admi nistration. In general, oral and parenteral dosages wll be
in the randXAMPEEtd 1000 ng per day of active substance, preferably 50 to
150 ng per day. 15 20 The specific exanples below are to be construed as
nmerely illustrative, and not. /imtative of the remainder of the disclosure

in any pay Wﬁpmeeiz:nj»f;-lzl]@ltenfmmfhcyl)mﬁhamamqma;imha'wnebeimmﬁdet hat one
skilled in the art can, asedMon t he description herein,
: hydrochloride (Scheme 2, Method %
N- {4-(1-Piperazinyl)-2-[(phenylsulfonyl)amino]phenyl} - | -naphthalenesulfonamide
was synthesized from N- {2-amino-5-(4-t-butyloxycarbonyi-piperazinyl)-
phenyl} benzenesulfonamide and 1-naphthalenesulfonylchloride (54 mg, 0.239 mmol)
20  according to general method 3 to give 40 mg of a purple solid. MS (posES-FIA) m/z =
Found; 523.2; Caled 523.14; '"H NMR § 8.83-8.59 (m, 1H), 8.10 (d, 1H), 8.02-7.97 (m, 1H),

7.90 (d, 1H), 7.74-7.38 (m, 8H), 6.69-6.65 (m, 1H), 6.39-6.34 (m, 2H), 3.35-3.14 (m, SH).
EXAMPLE 12

S-(Dimethylamino)-N-{4-(1-piperazinyl)-2-[(phenyisuifonyl)aminolpbenyl}-1-
naphthalenesulfonamide hydrochloride (Scheme 2, Method 4)
5«{Dimethylamino)-N- {4-(1 -piperazinyl)-2-{(phenyisulfonyl)amino]phenyl}-1-
naphthalencsulfonamide was synthesized from N-{2-amino-5-(4-r-butyloxycarbonyl-
30 piperazinyl)- phenyl} benzenesulfonamide and dansylchloride (64 mg, 0.239 mmol)
according to general method 3 to give 60 mg of a purple solid. MS (posES-FIA) m/z =

-‘Io



utilize the present invention to its fullest extent. Al publications cited
herein are hereby incorporated by reference in their entirety. EXAMPLES In
the foll ow ng exanpl es, the structure of the prepared corrpounds wer e

confirned B%Qard spectroscopi ¢ net hods and el enment al Wnd/ or
hi gh resol ut| on The is NVR data were obtained on a JE 70, a
Bruker 400 DPX or a Bruker DRX 500 spectroneter. |R spectra werelgNg§ingsd

on a Perkin El mer SPECTRUM 1000 FT-111 spectroneter. Hi gh resolution M
wer e obtained on a Mcronmass LCT spectroneter. Elenental analysis was

per f or med Ki I i , were
obt ai ned oﬁg MB?)E@ eﬂkd'z}%&gﬁl ent]arrp%ne%?gfi nlgI¥B %FQ@ Ii)ﬁ?i O%t&ldsiﬁﬁg Sgr.}é?go
uncor r ect egn, 7)) 6\I0 @218) 858%. 3y, 1, 64 126.8D (1] 11D, 3.96 & BAYS. I5-3. MethosHR (R =
Roc) | NTER DI},%#E I (gZCT/%EOZI 00906 !13% NOV 2085 l;msynt f%& 2@.0 ¢

N-Et hyl -5-fluoro-2-nitroaniline. A suspension of 2,4-difluoro-I|-nitrobenzene

(0.50 g, OEWH)} et hyl am ne hydrochl ori de (0.49 g, 0.006 mmol), K2C03
(1.66 g, O. nmol) in acetonitrile (30 nL) was stirred at room

tenperature for 16 hours and then filtered. The filtrate was concentrated

and dissolved in snmal] amount of CHCI 3. Purificatiqn by c Iurm_
chr omat ogr N SJ(%PF'B"MI@HYQ&'PWQI z&lwﬁraﬂarﬁﬂaﬂm M‘H‘é‘?“"é Jepamide| yent gave

0.45 g of MiYRo& $PC13) 8 8.23- 8.18 (n-4 1 H), 8.08 (by s,
| FD,%O@%&%%L@%&%&&.;.&# biod & (m )| H), 3.34-3. L0 (m |2_DH), 1058 ler)

J = 7.22 Hz, 3HN: [Zﬂlﬁﬂlmml(@m%a)noa"r{@ledwl)phwﬂ $a8nehndzylfonddiidedwssd, Jcr

= 12.9 ) 129 128 71 (br <) 103.73 (d, Jc= 24.8
Hz), 99. 7 fiesi e rofyERiy3 “ﬁES“"g ég"g@y'?‘l"ﬂg‘m é‘?:’% ) mz L e
184. 063, pteh¢l}bédkefshBionaiiat and ﬁunH&ﬁrN%G]fdnyldhﬁorﬁc (54 m 0.239\hERBMARESiing?2

Synt hesis of N-Ethyl-2-nitro-5-(1- |pera2| nyl )ani | | ne. 20 A suspension of
N- et hyl - 5- ﬁplamrehzcm&d%wpﬁﬂ@g( apugple soli oFES-ElAsmig, = Feund: @’9?9 g,

11c?(7)wamvrgl %v‘é&r?%?g%( B}?n%ri}ﬂgp g%ﬁdﬁ%%hé 792%%3(84‘% @P §2|3?§4 Iqo d fo cool

and then (@dari&y 7f76r(t, Ak HET-7 A0 mi EHR 7. ITAAWH)] Bi7$ (mﬂ,om,mte(m),memaoed 5
times. The suspension was filtered and then concentrated. The crude oil was
purified Vi 8ash chr onat ography on silica 25 using CHC131McDHI NH3 9: 1: 0. 4%
as elugnt to give 1.53 g (75% of a yellow solid. 1H NMR

EXAMPLE 14

2,4,6-Trimetbhyl-N-{2-[(phenylsulfonyl)amino]-4-(1-
piperazinyl)pheayl]benzenesulfonamide hydrochloride (Scheme 2, Method 4)

20 2,4,6-Trimethyl-N-[2-[(phenylsulfonyl)amino}-4-(1-piperazinyl)phenyl)
benzenesulfonamide was synthesized from N- {2-amino-5-(4-t-butyloxycarbonyi-
piperazinyl)- phenyl}benzenesulfonamide and 2-mesitylenesulfonylchloride (52 mg, 0.239
mmol) according to general method 3 to give 50 mg of a purple solid. MS (posES-FIA) nv/z
= Found: 515.3; Caled 515.17; 'H-NMR & 7.74 (d, 2H); 7.63-7.46 (m, 3H), 6.92 (s, 2H),

25 6.74-6.55 (m, 3H), 3.27-3.20 (m, SH), 2.35 (s, 6H), 2.25 (s, 3H).

EXAMPLE 15

4-Methyl-N-[2-|(phenylsulfonyl)amino]|4-(1-piperazinyl)phenyl] benzenesulfonamide
30  bydrochloride (Scheme 2, Method 4)

-4} =



(CcbcC13) 8 8.30 (br s, 1 H, 8.08-8.04 (m I H, 6.25-6.20 (m 1 H),
5.88-5.86 (m | H, 3.39- 3.28 (m 6H), 3.03-2.97 (m 4H), 1.37 (tr, J=7.2
Hz, 3H); 13C NMR (CDC13) 8 156.27, 147.74, 128.96, 124.13, 104.2S, 93. 34,
43 22, 45.99, 37.73, 14.15; MS (posEl) mz =250 (M; Ms (poskES!) rnlz =
found 250. ¥R Beeaks 250. 1430. Anal (Cl1_H13NAQ2) C HO 30 Ipdhidavibliegd E 3 - 31
WD 02/ 092585 PCT/ SE02/ 00906 1aNOV2005 Synt hesis of tert-Butyl 10 NOV 2005
4-13- (et hyl am no) - 4- ni trophenyl ] - 1. - pi perazi necarboxyl ate. To a sol ution

of N-ethyl -2-nitro-5-(l-piperazinyl)aniline (1.020 g, 4.075 mmol), and NaCH
(0.39 g, 2.45 mol) in THF: H20 (64 nmL, 1:1) was added a sol ution of

di-tertbutyl 5 ch.p@mpml[p.[@ger@&ug‘gnymm&oml) in 5 nm THE The sol ution was
stirred at roomtenperature for 16 hours. The mi xture was neutralized with

| N HCl. Thiperinyl)pheayllpanzencautfvnamida fas synthesizad FomdNy{2aminotS44-4 of crude

6 27 6 20 N ahLbisegLy, bifpyifbes s Sutopihide ind grclochbputdichiohe 4

3.35- 3. 27 (§6'mg2 239 mnbl) aecording fo geierflnnaks ) td”@ﬂe 70 fng 0@ pRiple sbBdIMScal ¢

350. 1954. 10 I NTERVEDI ATE 4 Synt hesi s of ter

2 14+ andno (oSS AT O M JRT 21 Calrds S b BMRATTATS (s TH) IS on of
t'ert-butyl |.) | t S
(1 028 g 207G DTHG8 D ol SRAVHE 290, BB PRE 2A0EH Gy
Raney- N ( 2.38(s; 3pr a Et OH suspension) foll owed by addition hydrazi ne
hydrate (0.734 g, 14.67 mmol). The mxture was stirred vigorously for 3
hours and then filtered through a Celite pad pretreated wth water. The

filtrate ig ated and then purified by columm chronat ography on
silica using %@%gﬂ%m NH3 9:1:0.4% as eluent to give 0.877 g (93% of a
red oilww The oil . was used imediately in the next reaction. HPLC purity

: 8Pf 0oA)nyI at %ﬁ'&k@%?%ﬁé&fém Eﬁlﬂzfgngncjﬂbg-%ymeﬁ%?yg%ﬁ l?l for

N-et hyl - 5- ﬁénie%hm‘cdanﬂu@aymmmeZsmiﬁmméthwq Met hod 1, Schene 1)
N- et hyl - 5- (4- rrethg/ -] - 5 erazmyl) 2-nitroaniline was prepared from
_r'

2, 4-difluoro-1 M3 ZeRenyiethendisulfopy prmiag)-fré! wipergmyhehayle net hod
doser ! D25, ey ok i AL GA A ST BT BRARARG. 90121 o0 2
114), Qs25piperinytit pherty]}behzedBsuliof&midannd B-styrencsulfinyRRhRide (38 i) 0.2 35

mmol according to general method 3 to give before Boc-deprotection 160 mg of a purple

solid. MS (posES-FIA) m/z = Found: 499.2; Calcd 499.14; "H-NMR 5 8.26 (d, 1K), 8.04 (d,

1H), 7.75-7.38 (m, 8H), 7.22 (d, 1H,J = 15.4 Hz), 7.16 (d, 1H), 6.97 (4, 1H),J = 15.4 Hz),

6.78 (dd, 1H), 6.68 (d, 1H), 3.68 (app t, ZH), 3..39 (app t, 2H), 3.28-3.21 (m, 4H).

20
EXAMPLE 17

2. 5-Dimethoxy-N-[{2-[(phenylsulfonyl)amino]-4-(1-piperazinyl)phenyl]
benzenesulfonamide hydrochloride (Scheme 2, Method 4)

i3 2,5-Dimethoxy-N-[2-[(phenylsulfonyl)amino)-4-(1-piperazinyl)phenyl]
benzenesulfonamide waS synthesized from of N-{2-amino-5-(4-t-butyloxycarbonyl-
piperazinyl)- phenyl} benzenesulfonamide and 2,5-dimethoxybenzenesulfonylchloride (57
mg, 0.239 mmol) according to general method 3 to give 60 mg of a purple solid. MS (posES-
FIA) m/z = Found: 533.1; Calcd: §33.14; '"H-NMR 5 7.68-7.48 (m, SH), 7.16-7.05 (m, 4H),

W 6.69(dd, 1H), 6.42 (d, 1H), 4.03 (s, 3H), 3.69 (s, 3H), 3.26-3.10 (m, 8H).



3.25 (m2H), 2.56-2.50 (m 4H), 2.35 (s, 3H), 1.37 (tr, J=7.2 Hz, 3));13C
NVR S (CDC13) -32 WD 02/ 092585 PCT/ SE02/a1906 10 NOV 2005 155.92, 147.72,
128 99, 124.19, 104.30, 94.37, 54.78, 47.05, 46.25, 37.73, 14.43; M

(posESI) 264. 1575, caic 264.1586. Anal. (Cl3H, 20) C,
OB, Pekondied

H 0. Ri 5 Synthesis of

N-2- Et hyl - 4- (4- et hyl - 1- pi per azi nyl ) - 1, 2- benzenedi am ne (Method 1, ﬁd‘ﬁ?%ﬁﬂ%
1) N-Ethyl-5-(4-nmethyl-1-piperazinyl)-2-nitroaniline was reduced V\“]
aney-Ni as described previously for the synthesis of tert-butyl

4-[ 4-am noWﬁ)ﬂhm no) phenyl ]-1- to piperazi necarboxylate to give
N- 2- et hyl - 4- net hyl -1 - pi perazinyl)-1, 2-benzenedi amine (yield >90% as a

red oil. The product is very sensitive to oxidation and was therefore used

T e i o SRS b A BT e RO Hept st Boaamial’ =

no) - 4- (4- mgy W?fﬂloxﬁﬂ@ﬁﬁhﬁw Mélilﬁiw_?] 3- fluorobenzenesul f onam de
hydr ochl ori Met hod 1, Schene 1 0 a solution of am ne

N-2- - et lyl - 4- ( 4-2aldethyll-N-[pi(phenyisulfigny))amine}-Bdhzenedi ani ne.  (0.200 g, 0.853

Corut i ono e iebRnn hefanerodhufiee e toieREd Sof - UrlagiREs 269 2. 08
(2 m). Th%ugndyzyusmnﬁsmpérmﬁﬁ)i phbnyl tRAzdnesiRhathide and Sioldénds@itnyichforidel 2 ( 10

m.) was adde m xture was washed with saturated aqueous NaHCGO3. The

organi ¢ | ayéf mga@ 239 mplb%féprdnmo seweral methade} R Refors Rosriepetestion 160 mg
Purificat b 2 t
pﬁéhu'cf?.'%ﬁa#w? O M P RO POl e by i a0 749 110

(et hyl [163- (mOSHRBET8Y6.53 tnf 41D B 2arB. T60(ni, 8HY,-A 58 Ep3My/| - | - pi per azi nyl ) phenyl ] - 3-
fl uor obenzenesul f onam de hydrochl ori de. The second fraction contained 100 ny
of N-[2- (ethylam no)4-(4-nethyl- |

- pi perazin ' p¥!lo- 3- f | uor obenzenesul f onam de hydrochloride. Both
products were converted to the HO -salts.

N-[ 2-{et hyl [(3 fl uorophenyl ) sul fonyI ] am no) -4-(4-methyl -|

- pi perazin - 3 fl U9 zen nam de chloride: "H NWR
( DVBO- d6) 3 %ﬁqﬁ'ﬁi’%ﬂ P’s [(PF" '('E‘“ 'ﬁ%hﬁl’???”i'&y'?%y m 8H), 7.13-7.15
Sm | H}, GeRambsu¥fbnbifiidé hﬂroclﬁoﬂae Scdhémed, Methdd 4)3. 47- 3. 30 - 33 WO 02/ 092585
PCT/ SEQ2/ 0096
2,4-Difluoro-N-{2-[{phenylsulfonyl}amino]-4-(1-piperazinyl)phenyl]

benzenesulfonamide was synthesized from N-{2-amino-5-(4-t-butyloxycarbonyl-

piperazinyl)- phenyl}benzenesulfonamide and 2,4-difluorobenzenesulfonylchloride (94 mg,

0.455 mmol) according to general method 3 to give before Boc-deprotection 160 mg of a

20 purple solid. MS (posES-FIA) m/z = Found: 509.1; Calcd 509.11; 'H-NMR § 77.71-7.46
(m, 6H), 7.25-7.17 (m, 1H), 7.03-6.96 (m, 2H), 6.72 (dd, 1H), 6.4 (4, 1H), 3.20-3.16 {m,

8H).
EXAMPLE 20

4-Butoxy-N-[2-[(phenylsulfonyl)amino]-4-(I-piperazinyl)phenyl] benzenesulfonamide
hydrochloride (Scheme 2, Method 4)
4-Butoxy-N-[2-[(phenylsulfonyl)amino]-4-(1-
piperaziny)phenyl Joenzenesulfonamide was synthesized from N- {2-amino-5-4-r-
30  butyloxycarbonyl-piperazinyl)- phenyl} benzenesulfonamide and 4-n-
butoxybenzenesulfonylchloride (59 mg, 0.239 mmol) according to general method 3 to give

.“.



10 t oV 2005 (m 4H), 3.05-2.85 (m 4H), 2.73 8d, J=4.7 Hz), 0.72 (tr, J=7
2Hz): 13C NMR (CD30D) S 162.65 (d, JcF=5.5 Hz), 160.68 (d, Jci 4.6 Hz),
146. 61, 142.52 (d, Jc 7.4 Hz), 139.04 (d, JeF=6.4 Hz), 131.58 (131.63,

131. 28, 128“,%706,0%%525, 123. 14, 122.89, 120.55 (d, JcF=21 H;é.nﬁg &5 (d,

JcF=21 Hz) 115. 64, 114.80 (d, Jc 25Hz), 113 97 (d, Vzﬁf}ﬁ 88,
5 45.82, 44.84, 41.79,12.31; M (posES-F1lA) ms = 551 (M+H) EXA

N-[ 2-j et hyl ( pheuuyl sul f onyl ) am no] - 4- (4- et hyl -1 - pi perazi nyl ) phenyl ] -
benzenesul f onam de hydrochl ori de (Schene 1, I\/bt hod 1) io

b2l SRR AR 3 DBbeSeid) B g MES ORI S o,

Sul f onyl at i pn3. 7f4534ﬁ| NLH; 695361914 4H;nst7hy¢ 70 (i) 1mr4am gyim,é 2= zbﬁﬂﬁﬁrsm' am ne

and phenyl sul f on chloride was perforned as descri I'n Met hod
Purificati oh78y- raDo P édidy (mseldR 0.97dhiB8Mof or m net hanol : NH3 9: 1: 0 4%
followed by trituration with MeCOH gave 68 ng (15%is yield) of the free base

whi ch was converted to its HC -salt. M5 (posES-FIA) nil: = found: 514.1700,
calc: 514. 1ERAMPIRR] (C2i H3B0ON404S2 2HCI ) C, H, N EXAMPLE 3 20

3+ F luoro-N-{2- ([ (3-fuorophenyl)sul fonyl]am no) - 4-(4-net hyl -

pi per azi nyl ) pheoyl ] benzenesul f onam de hydr ochl ori de (Scheme 3) Synthesis of
2- Ami no- 5- (4g! . - nitro-3-

chl or oani | |$ife '%‘?JZ@/"NE l@hﬁwr%;ﬁm% @ Bl I ne %gf’ﬁ 'gjl]'%l mrol ) and
K2CQ03 (5. 4ligoxddbleswifiwd dmide hadmchhrtdel(SdlﬂmsZ Mcthoded) at 70 C for 48 h. The

m xture was filt d |ed 25..col u hr,omat oqr

CH2C12/ MeOHf Heptzgrﬁﬁmﬁg‘ykwﬁs lgﬁllf Dprgs Tgé{(i ﬁg‘? uct (unreact ed
starting W&Wdzaimvmﬁamwﬁm%memhdm& [2-8Rmé- :(mt lekYoaronyf (d. 1 H),
6.62 (d, I H), 6.50 54§ %ﬂ f

i 4 VS
( posES- FI A)pingrpzinylye ew‘kﬁmmulfomﬂp ﬁ@@iéétd‘ %hscgmlm!fomﬁgﬂynd%@? mg,
di ssol ved
fere added S ol feobdingl 85%???%%“%3 B UEHERE BBuie dhiarhes GEETRL

the yel | ow @ eFodnd: a9pdaCeldd 452.13; rmmsmmww Qtﬁ:tSI-@,edi D3 &, pHY, 6.80¢ @d| owed
by renoval of the sol vent affordgd 0. 802 am no-S-(4-nmethyl-1-34 WO

02/ 092585 Pdhs 62844.08808283- R 3HdF 37 e r-rhll(i ah i ne which was used

wi thout further purification in the next step. 3- Fluorobenzenesul fonyl

chloride (0.133 g, 0.68 mmvl) was added to a solution of 2-am no-5-

(4- et hyl - IEXAMPLEZZy] )aniline (0.141g, 0.68 mmol) and pyridine (514 ni,

6.39 mol) in CH2CI 2. After | h the mixture was washed with agq NaHCO3 (10

%, dried (MgSO4) and the '
5-Fluoro-2-methyl-N-[2-[(phenyisulfonyl)amino)-4-{1-piperazinyl)phenyl]benzene-

sulfonamide (Scheme 2, Method 4)

20 5-Fluoro-2-methyl-N-[2-[(phenylsulfonyl)amino]-4-(1-piperazinyl)-
phenyl]benzenesulfonamide was synthesized from N-{2-amino-5-(4--butyloxycarbonyl-
piperazinyl)- phenyl}benzenesulfonamide and 5-fluorc-2-methylbenzenesulfonylchloride (50
mg, 0.239 mmol) according to general method 3 to give 60 mg of a purple solid. MS (posES-
FIA) m/z = Found: 505.2; Calcd 505.13; '"H-NMR & 7.73-7.17 (m, 8H), 6.83 (d, 1H), 6.68

35 (dd, 1H), 6.50 (dd, 1H), 3.27-3.17 (m, SH), 2.53 {s, 3H).

EXAMPLE 23

4-(Methylsulfonyl)-N-[2-{(pbenylsulfonyl)amino}-4-(1-piperazinyl)phenyi)-
30  benzenesulfonamide bydrochloride (Scheme 2, Method 4)

- 45~



5 solvent was renoved. Purification by chromatography (Si02,

CH202/ met hanol / hept ane, 4:1:5) gave

3-fluoro- N[ 2-am no-4-(4-nethyl -1 -pi perazi nyl)-phenyl ] benzenesul f onam de
(0.140 g, 57 9. MS (posSES-FIA) ni/z = found: 365.2, calcd: 364.14; Anal.
(CLl7H22C1 RN mezddd0) C, H, N, S. The reaction produced a Pmaideono@ut of
bi s- sul fonyl ated conpound

3-fluoro-N-[2-([(3-fluoropheny))sul fonyl]ani no}-4-(4-methyl-1 101 N0V 2005
pi per azi nyl) - phenyl ] benzenesul f onam de (0.010 g, 3 % . The products were
transfornmed into their HCl-salt before analysis; M5 (posES-FIA) mz =

found. 523.5, Cﬂl(MetEﬂEulI@yl)M [(phé@&%ﬂféﬂ}ﬂﬁhﬁﬂ:l‘}lm@%ﬂfaerﬁmﬂ) N, S. EXAWPLE 4
35 N-(4-(4-met razi nyl)-2-[ nyl syl f onyl ) nm noJ pb

enyl ) - 8- q@hﬂ%%ﬁ?‘hﬁ’gﬁmﬂj@ WGW&W’G#%@“@J@W?&) (4-gbepilerararhenydd f ony!

chloride (

am no- 5- (48%?% rﬁrl) ?"p?%y pam%ér?yi § n@:ﬁﬁ%én?%@%@ﬁ émbﬁgfﬁgn‘%ﬂf(’g ‘aﬂoprildre |(8| ne
(514 nm.. ﬁ:g39452ammm)la§tcardmgh2gtﬁcranﬁmﬁmd8mgezb?ﬁwnﬁawnnﬂeaﬁlw MS {pesBS-xture -
was vvashed with aq H%%‘H 2‘@}1? Sgli ed (MJSM) and the sol vent was renoved.
Purifi céti WWZCﬁrd’r'f'E ap 6181 20." 1l 2/ MeOH hept ane, -4: 1: 5) gave

N- 2- am no- Mﬁgﬁ@l - | -piperazinyl)-]-phenyl-8- quinolinesul fonam de
(0.110 g, 35 ¢ M5 (posES-FIA) nmz = found: 384.2, calcd 383.48;, %;
Anal . (C'HHCI NsQ2S' 3H20) C, H, N, S and a snmall anount of the -

bi s-sul f onyl N .25 (A= (A4- et hyl - . L

b1 per a1 narCHeSEytu o NI eV SR amRg) 4 Hispiperazinyphenyi]

qui nol i neS%ﬁﬂﬂ@dﬁﬁﬂaﬁﬂdé)ﬂﬁl&chléﬁd%&ﬂhﬂZIQNMHsdai)WaS converted to HO salt
before analysis; y(lqg?SE - ;. a found: 589, 6, calcd: 588.16; Anal.

(Cz9H29TLN, O. S22idleth OPVl)ﬂ [3@%’{%@%‘%}%&%9 to Scheme 2 .Scheme 2,
11 ethod 3 %% D V 2005
I NTERIV(I;DI A?E%Q’@g%m"r‘]ﬂé’ I]]Ig;ed?)ﬁ?nesﬁ?{)ﬁéﬁ%%ﬁvg? -nit ropﬁéﬁyl )%%ﬁ@@%‘égﬁ :}lf onani de
(Schene 2, bitglohpchriinyb-piperazinyds phédnyhidenztoegidfongmige add2rmol ) was di ssol ved in
DVF (100 60% j 'I . 40 | - - dded. t
was gtl rreB) HWFSFVNaﬁée %&2"53(?@? I l%}fﬁe (ég?’%g %3"2{" Tﬁ\éﬁfﬂ’&ﬁ ¥ E'?%thg‘?? 5"

mol, 2.9 g gide 70 Mapaqgedolmms@asms‘-@mm #Rothd: 651 006kl :rmem tyer
ni ght at 35 The reactlon m xt ure was goured into HJ (IMaq, 100 niL and

ext ractied WNMRSBF6RAG(P23HNE.93 (&)L H)THES 6dd) I 6 Hhidks dHasd Titsi Ha). BI0K and
io concentcVl and re-crystallized fromEtCH to give a first crop of 3.75 g
of a yello id. A

EXAMPLE 25

20 2-Methoxy-4-methyl-N-[2-[(phenylsulfonyl)amino}-4-(1-piperazinyl)phenyl]

benzenesuifonamide hydrochloride (Scheme 2, Method 4)
2-Methoxy-4-methyl-N-{2-[(phenylsulfonyl)amino]-4-(1-piperazinyl)phenyl]

benzenesulfonamide was synthesized from N- {2-amino-5-(4-t-butyloxycarbonyl-
piperazinyl)- phenyl} benzenesulfonamide and 2-methoxy-4-methylbenzenesulfonylchloride

25 (53 mg, 0.239 mmol) according to general method 3 to give 80 mg of a purple solid. MS
(posES-FIA)m/z = Found: 517.2; Calcd 517.15; "H NMR & 7.67-7.37 {m, 6H}, 7.10-7.04
(m, 2H), 6.97-6.74 (m, 2H), 6.30 (d, 1H), 4.06 (s, 3H), 3.26-3.09 (m, 8H), 2.37 (s, 3H).



second crop of 0.20 g was collected fromthe EtOH remains. Yield 3.95 g,
13.3 mmol (74% . WNMS (posES-FIA) n-Llz = found: 296; Calc: 296,0.
| NTERVEDI ATE 8 15 Synt hesi s of

N-[ 5- (4- m@@@g&sper azi nyl ) - 2-ni trophenyl ] benzenesul fonagkﬁs%ﬁgwwé

Met hod 3) uor o- 2- ni t rophenyl ) benzenesul f onam de (2

nmmol) was treated with N-nethyl-piperazine (2 x 4.65 g, 45.6 T@wvg{mg put
in two pyrex tubes and seal ed. 20 Each tube was put in a LabWell MWMI10

m crowave oven for 2 mn at 50W The reaction m xtures were conbi ned and
pour ed int% MPMEMROH (aq) and extracted with CH2C12, dried (MgSO4) and
concentrate 0 gve 0.99 g, (2.63 mml) in 78%yvyield as a yellow solid.
Anal (Cl7 HOMN 04 S) C, H N, S; M5 (poskES-FIA) nzlz = found: 377.4;

Cal cd: 376.12. 2s EXAVPLE 5 N-12-Chl gro-4-([4-{4-neth)-I|-1-piperazinyl 3-2-f
(pheny! sul FGPRHZRSITRA 2 iheagiondogajamtibnit {hewesRsdPRRMb el or | do

(‘Schene 2, bp@gyﬂ.@mm& ﬁ”r%eﬁﬂ%ﬁhéf tSucF%me 2, Method 4)

- pi per azi ny ni trophenyl ) benzenes onam de 600 g, 1.59 30 mmol ) was

di ssol ved i n THEM@aboxy-2-rhashildREH[(blyenylvelfargdlamirmi-4e( -pitzenergnylipher(yl]. 322 g, in
et hanol ) apd hydrazi ne. hydr at 0. 100 0. )., The reaction m xture was
stirred fo ﬁ'}/es?@é%dﬁé'/aﬁ%@%’zgdl&%m%&#gﬁ'@%}%@%b%“q@x@%l% filtered

t hrough CepipeRzdyl- pREGAIVer2h@diforlintidé B8 ZuRmwyra- di ssol ved in pyridine (12
m.) and divided in 12 equal parts. To one part was_ adde

d
3- ¢l or o- 4- tiflneraragthepybepronsaiifenyictilonds SR ms; Bdés paolhapconginzro geresalymetipprh

reaction m | Fr i ' er. to
form a pr obioEEpEREs Bt b eI EBE s puBRUORE NSRS ESR) RATLFlRE: L
puri figel by7ichiCated STr. RYHHNVBRST73(H090En, SEH2ERE (YRR 66 @df THP6HR (d,ThB, pur e
product was_dissolved in MeOH and treated with HC I diethyl ether to give 9.6
ng, (12% P&i3d) (My8Mpd8ES. Blh) mA = found: 578.4; Calcd: 577.12. EXAMPLE 6
3, 4-Di net hoxy-N-{4-(4-methyl -1 -pi perazinyl)-2-1(phenyl sul fontyl)-
am no] phenyl } benzenesul f onanm de hydrochl ori de (Schene 2, Method 3)
N- [ 5- (4- MeEKAMPBLBRPer azi nyl ) - 2- ni t rophenyl ] benzenesul f onani de (0. 600 g,
1.59 rnnol) was dissolved in THE (20 nL) foll owed by the addition of
Raney-N (0.322 g, in '

15  N-{4-(homopiperazinyl)-2-{(phenyisulfonyi)amino]phenyl}benzenesutfonamide

hydrochloride (Scheme 1, Method 2)

Benzenesulfonyl chloride (0.088 g, 0.50 mmol) was added to a solution of 2-amino-
5-(4-r-butyloxycarbonyi-homopiperazin-1-yl)aniline (0.153 g, 0.50 mmol) and pyridine (514
mL, 6.39 mmol) in DCM. After 1 h atr.t. the mixture was washed with NaHCO; (10 %)

20  dried (MgSO,) and the solvent was removed. Purification by column Ehromatography
(CH;Cl;/MeOH/heptane, 4:1:15) gave a mixture of N-{2-amino-4-{4-t-butyloxycarbonyl-
homopiperazin-1-yl-]Jphenyl} benzenesulfonamide and of the bis-sulphonylated N- {4-[4-z-
butyloxycarbonyl] homopiperazinyl)-2-[(phenylsulfonyl)aminolphenyl) benzenesulfonamide
(0.150 g, 86 %). Boc-deprotection was achieved by dissolving the mixture in MeOH and

25 adding HCVether. The mixture was let at r.t. for 0.5 h. Purification by preparative HPLC
gave N-{4-(homopiperazinyl)-2-[{phenylsulfonyl)amino}phenyl} benzenesulfonamide
hydrochloride; Anal. (C;,H,,CIN,O,S;) C, H, N, S ; M+ 487.4 Caled 486.14.

And N-{4-thomopiperazinyl)-2-f(phenylsulfonyl)amino]phenyl } benzenesulfonamide
hydrochloride; Anal. (CyH»CIN,O,S) C, H, N, S ; M+ 347.5 Calcd 346.15.

EXAMPLE 28



I s ethanol) and hydrazine hydrate (0.100 g, 2.0 mmol ). The reaction m xture
was stirred for I h, filtered through Celite and concentrated. The residue
was dissolved in pyridine (12 nL) and divided in 12 equal parts. To one
part was added 3, 4-di net hoxy-bensenesul fonyl chloride (47 -ng, 0.20 mmol).
The reacti apgdhigdsge was stirred overni ght, poured into petp@istoiosdoper to
forma precipitate that was collected by centrifugation. The precj Wll%ﬁ was
purified;py 20 colum chromat ography (Si 2, CH2C 21MeOH 95:5 to 1 B%. e
pure product was dissolved in MeOH and treated with HCO I di ethyl ether to
give 34.5 ng, (45%yield). M5 (posES-FIA) nllz = found: 547.4; Calcd:

546. 16. EXAWVPLE 7 23

3- Al et hoxy-4- et hyl - N-{4- (4-net hyl - 1- pi perazi nyl ) - 2-[ (pheny | sul fonyl) -

ani noj pheny! j Neld@ dedinzepanaiiyhie- H{(ZRwerepbenyhsulfatylamingl, Vet hod 3)

N-[5-(4-Met hyl | -pi Loyl ) - 2- i | ] 0. 600 g,
150 oty kbR BRiRE ARl R BN ROARE [ hEmk R 17 20RO
(0.322 g, in 30 etfhnodhpand Wiy grepaied Erohy Jraniiso-6.94-280tyibxyearboripial ) . The
reaction mxture was stirred for _Ih, filtered'thrm:%h Celite and

concent r ated. horpepiperaziayianihine aad 3fiquiehenzsnesilionyl; chloride Punficationby eppunpp
02/ 092585 PCT, " g@&(ﬁ-ﬂ’h VA L1 ; 1S, oerk t
was added 2- née}?ﬁg%l)% glgt(ﬁlﬁéi enzenﬂjglﬂe%ﬁ';@%%ra ﬂgﬁki@qaﬁé-ﬁgﬁgmf?r
The reacti on bitylonymrbenyl-domppipetazindrylijgirnyl} 3gordenzenemifoaimideandNe{4pk-r-t 0
f I pi tate that l | ect trif ' Th Lpitat
was pur 1 ed BRBaKere PRy AT GRS arEh SR 05: 5 ¢ o
5 9:1). The pdobnRehkshifymmmigd @mb\g,eds ). Mgaéctfoh%a%iwédmmdo%%@w

ether togive-11 ng, (28%yield). M5 (posES-FIA) in z =found: "530. 1635;
Cal cd: 530 1eBBtureNT pmATE @Mq@li;@nﬁqgﬁmgé—l@kfether. The mixture was let at r.t. for 0.5 h.

N- (5-fl uoro- id I Eaﬂﬁﬁ I 17 ( 2y 21 10d 3)

Met hyl sul fongpn@(fga?‘%ﬁgﬁ%%& : n%?yﬁmqygﬁs@%ggﬁl 3’9 %ﬁ@(loo m.) and NaH
(gg%:j [ tn oil, tﬂucﬂq:jkgnylaiﬁxlfmpl]émmg:hmm_}}?-iﬂuﬁlm)cr_itmaﬁgﬂfbnamiﬂh ?Zﬁgggloﬁd&g{;algnd
added to a stjrr [ L 4- e} rqebenzene : g, :

nmol ) in M@Zﬂ'ﬁm% 6«2‘3%% +$2§t43$3é° ”'@ti rred for 2h, poured into
a mxture (1:1) of brine and I MHC, and extracted is with toluene. The
organic p{}asq%mg ed (MySO4), and concentrated to give a solid that was

crystallized tTromtoluene / petroleumether. The flask tipped over and sone
material was lost, to' give 1.32 g, 5.64 mol in 22%vyield. M5 (posES-FlA)

nfz = found: N34(1,Salizsztpand3v)-0fethpi(phen(yGnifienyfamihofphetyl}béhzenesulfonSmide
' hydrochloride (Scheme 1, Method 2)
" A solution of benzenesulfonyl chloride (0.579 mL, 4.53 mmol) in DCM (2.0 mL) was
20 added to tert-butyi 4-[4-amino-3-(ethylamino)phenyl]-1,4-diazepane-1-carboxylate (0.605 g,
1.81 mmol), and pyndine (1.02 mL, 12.67 mmol) in DCM (8.0 mL). The mixture was stirred
at room temperature for 16 hours and then concentrated. The crude intermediate was purified
by column chromatography on silica using CHCI3/10% MeQH + 0.4% NH;. Deprotection |
using HCl-ether/EtOAc gave 0.365 g of the crude product as a HCl-salt. Purification on a
25 reversed phase preperative HPLC gave 94 mg of the product as an acetic acid salt which was
converted to the HCI salt and recrystallized from MeOH/Ether: yield 64 mg. 'H NMR
(DMSO0-46) & 9.05 (br 5, 2H), 8.66 (s, 1H), 7.89-7.85 (m, 2H), 7.75-7.55 (m, 8H), 7.07 (app
d, J=9.1 Hz, tH), 6.71-6.66 (m, 1H), 5.70 (app d, J=3.2 Hz, 1H), 3.50-3.32 (m, partly
obscured byHDO signal, 4H), 3.18-3.14 (m, 2H), 3.05-2.90 (m, 2H), 1.90-1.81 (m, 2H), 0.67
30 (tr, J=7.2 Hz, 3H); Ms (posES-FIA) m/z 515 (M+H)

Method 4 (Scheme 2)
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20 | NTERVADI ATE 10 Synt hesi s of

N- 15- (4- et hyl - | - pi perazi nyl) - 2-ni trophenyl j - net hanesul f onam de (Schene 2,
Met hod 3). N-(5-fluoro-2-nitrophenyl)nethanesul fonam de (1.33 g, 5.68 mmol)
was dissolved in 25 DMF (10 mL) and N-nethyl pi perazine (2.00 g, 20 nmol)
was added. tion mxture was stirred at 20C for 1 n heat ed
wth a hear%ﬁdb %fré Smnto reach boiling of DW (150C),p?¥1!gﬁﬁfdg??
stirring for another hour. The reaction m xture was then poure&i N IO%r i ne
and extracted with toluene (10 nL x 2), EtOAc (20 nil. x 2) and CHICl2 (20
m. x 2), NaHCO3 was then added to the water phase and then the water phase
was extracted with 30 CH=C12 (20 nL x 2). The organi c phases were conbi ned
and dried (MgJSO™4) and concentrated to give a sem solid. EtOH was added and
| eft over ni ght Diverse swfonfichloddasdvens ddded to 8SIMONGE NI (R EBMOPRASEN2/ 00906 1 a

315: Cal o RSIGNTBoRi ot deemin - pheph efecieipan R S Emdm @it 1.7

4- Met hyl - No(4-4( 4o - ' j - f ] =

onenyl ) benZenad i PEMIr, MED S Bt Spca eianbg S PRAoaAh B9 botum

N- [ 5- ( 45 nethrpimatogoagher (H-61:MeCH eptaog Heh §/5)) fokerdidrycBod-depraenitide wWiicH Wag,

1.43 I i |lyed in THE (10 foll by .th L f

Raney- NI ( BEHEeg iy oL TR b roman tn SR A Lot ED e oL/, Theoy ). e
reacti on Wagxsatd whsififa0f.t. ifdt-0. 90 ofkd? Shichthé S310dnt Vas Fanthved. RrRifliAtien (20 L)
was added and the reaction stirred for another hour, filtéered through

Cel i t e and(MeQtlsthery afiordedthgifipal modet.g t hat was used to the next step

wi t hout f Wf’Lﬁlﬁ'bifi cation. The material was dissolved in DML (10 nL) and
divided in , équal parts. To one part was addedp-tol uene sul fonyl
chloride (0.095 g, 0.5 mml) and the reaction 3s' was stirred for 1 b and

poured intg a m xture of trole et her/acet one 0 nll4 10 give a
preci pitat §T{5F@|d¢ P!aarﬁﬂ“'b'gﬁﬁﬁwe%g!ﬂ%aﬂiﬂmw“f néﬁ"%ﬂ’?ﬁﬁ“%'ﬁﬂ’&ed to the
precipitat gche,'ﬂgq M&Begl) was i sol ated by chromatography (Si02, CH2 |2/ MeOH

9:1) to give 0. 063 g, - 28%yi el dzn.] M5 (posES-FIA) mz = found: 38.1393;
Cal cd: 438. 1395N- ng-d)-2-[ etiext ybamipojphemyl} hepzenesulfonamide was
- pi perazi nyl }.- 2- I sulf-onyl ) am > 11} P8 sulef onan de
e e B L AN PR R 2828 RS

N- [ 5- (45 meplrslyl}begrepesulipharyilly (RO75i ¢, O 6pinanl)lahd mmtthamsaifbsiyd okiotide(Q®@L745 g,
1.43 mL, 0.22 mmole) to give 41.6 mg of a light purple so']id; Anal. (C,H;7CIN,O,S x 1.3H,0) C,

H, N, S.; M+ 425.4 Calcd 425.12.
EXAMPLE 31

N-{5-(1,4-diazepan-1-yl)-2-[(ethylsulfonyl)amino]phenyl}benzenesulfonamide
hydrochloride (Scheme 2, Method 4)
N-{5-(1,4-diazepan-1-yl)-2-{(ethylsulfonyl)amino}phenyl} benzenesulfonamide
hydrochloride was synthesized from N-{2-amino-5-(4-t-butyloxycarbonyl-1,4-diazepan-1-
25 yl)- phenyl}benzenesulfonamide (0.085 g, 0.19 mmol) and ethanesulfonyl chloride (0.032
pL, 0.25 mmol) to give 29.1 mg of a light purple solid; Anal. (Cal-[;-;ClN.O,S x 0.75H;0) C,
H, N, S.; M+ 439.4 Calcd 439.14.

EXAMPLE 32
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2s mol ) was dissolved in THE (10 nL) and Raney-N (0.15 g in ethanol) was
added followed by hydrazine hydrate (78 ng, 1.56 mmol) and the reaction was
stirred for | h. Additional hydrazine hydrate (20 pL) was added and the
reaction sty¢peeb2key another hour, filtered through Celit ecamkogmmeent r at ed
to give 0.42 g of product that was used w thout further purlflcat IN@V ingh
mat eri al was dissolved in DMF (10 nL) and divided into 3 equal 1

one part was added 3,4 di net hoxybensenesul fonyl chloride (0.118 g, 0.5 nnDI)
and the reaction was stirred for 1 h, poured into a m xture of petrol eum

et her / acet quq4{(BA-diazeph-Ti)-2-|ishedAsaIBiyDR it PEFhyBENR-MIRROSILE NOV 2005 to

forma preci |tate Addi ti onal product was found in the solution and was
added to t @?@lﬁeplﬂfq{?émoﬂ%( hemed: Mathodidd | at ed by chromat ography (Si 2,

454, 1436; Cal cd ™ 4E 4 Breberb R (iRt i BT T Bightoyith2 = T 01N
3- Cyano- N- (sdif¢rkniide hydrobhlmdmwmyn&b@:zeﬂ ffohnNt {2ydminod SE@rybutglox yeadbonyl- 1,4-

N TS, (a3 roceni Do PR P P 5 £n DA SRS R eyl g
1,43 mrol )squghl%ﬁﬁbY@dsgé‘oﬂd%éﬁt e #29 EUbuER ki et hanol )

was added f drazi ne ate menol) and the
reacti on wd€,HiCINLYST é'-'r,H N SAdMitt 5630$16£hlc¢1§6l} h72| ne hydrate (20 L) was added
and the reaction stirred for another hour, filtered through Celite and
concentrated to give 0.42 g of product that was used w thout further
purificati gyaMPhe 3material was dissolved in DVF (10 nL) and divided into 3
equal parts. To one part was added 3-cyanobenzenesul fonyl chloride (0.101 g,
0.5 moP) and the reaction is was stirred for | h. poured into a m xture of

petrol eum WH a precipitate. Additional
pr oduct \Aﬁ?*y{fé-gﬁlﬁ%%ﬁgzégl tio llg-gg'z\lﬁéﬁgl gﬁ:m ned to the precipitate. The
product vvasi(phmylmlﬁmh}b)pnuhtlbmgﬂﬁohym(@l Iydrodhaaie(Sdhehie 2, Methal 4)i ve

0.0301g, (13% i VB di. A49.1177; Cal cd: 449.1191.
%0 Schare. 2. M RGP R R R rAEl (T biszepaf 1 7
N-(2-am noq % érf&i@%n%ﬁ@hiﬁe]baﬂzeﬂwu)foﬁ&iﬂﬂyh}dtbﬂﬂmmw fyanRsizePirdn N-§1-ur e of

N-(2-nitro-3-fluoro enyI - benzenesul f onam de 15. 7 nunal

Boc- pi ger a2mino-§-63- 5 yiyloxgcasbonylly- %@p&rﬂrzxafpb@smgnzw%fw;d; (ﬁ?ﬁ?m vvas
chr omat ogr aph%‘f‘réf?oa@ﬂs BRI BToLN RS P72 B0 1 e gD

of desir ed mpaf@adight pirpleNbRl;MF¥1 957.2 Cadlcd I5BTY ., 157'HBOMR 88.2( d, 13) 7. 8{7(:53H] 50 ( m

(posES. 71 A Shrtid o Bt 6% 1hD 5 0N Sy pmmad o eoe oy 33 o ¢

2H), 3.17 (app t, 2H), 3.11 (app t, 2H), 2.03-1.95 (m, 2ZH).

EXAMPLE 34

N-{4-(1,4-diazepan-1-yl)-2-|(phenylsulfonyl)amino]phenyl}-2-naphthalenesulfonamide
bydrochloride (Scheme 2, Method 4)

25 N-{4-(1,4-diazepan-1-yl)-2-[(phenylsulfonyl)amino]phenyl}-2-
naphthalenesulfonamide hydrochloride was synthesized from N-{2-amino-5-(4-¢-
butyloxycarbonyl- 1,4-diazepan- 1-yl}- phenyl} benzenesulfonamide (0.084 g, 0.19 mmol) and
, 2-naphtytsulfonyl chloride (0.055 mL, 0.24 mmol) to give 67.8 mg of a light purple solid;
Anal, (C,;HCIN,O,S) C, H, N, §; M+ 529.2 Calcd 529.12.

EXAMPLE 35



4.00 mmol ) was dissolved in EtOH: THF (4:1) followed by addition of Raney-N
and hydrazine (1.0 nL, 20 mml). The reaction was stirred at room
tenperature for 3 h until the 30 yell ow col or disappeared. Filtration
through weiyd@ldobsss fol l owed by renoval of the solvent -40 pNppesbhdgd 95
PCT/ SE02/ 00906 1 U HD V 2005 afforded 1.26 g of ' 10 NOV 2005
N( 2- am no-5- (4-tert-butoxycarbonyl -1-pi perazi nyl)-phenyl) -

benzenesul f onam de which was used without further purification. To a
solution of N-{2-am no-5-(4-t-Dbutyl oxycarbonyl -piperazinyl) 5

phenyl } benzenesul f onaxnide (79 ng, 0.184 mmol) and pyridine (131 L, 1.6
mmol) in CH2Cl2 (7 nL) and different sul fonylchlorides (0.239 nmol) was
added. Af t Ne{42(2d-dinzepanr -yYl)erf{me tiyisutfopyamiiolphenybenzenesulfenhmider i f i cat i on

by chronmat ap i Q2 1MeOH heptane, 4:1:1 S) foll owed by
Boc- depr ot Egéqogﬁwc(%wﬂge%ﬁ\ﬂtg by dissolving the residue in small
amount of MeOH pagkenediiRaylbifbridi(0ens gThe nffhdl? WaeadiRd thafsblukien 8f NI(Bq@Lt-
tenperature for 0.5 h after which the sol vent was renoved. '

Re- cr yst al butyleryeasboriH @-fisaepan-1-yhf 3-eminodphend } methaneswlifenanddes(0:5d8 ge tdi vel v.
EXAMPLE 11_!5 N .

N-{4-(1-Pi B’E}O&?ﬂﬁwdﬂl"{(?s %Se%’ &IP f’gﬂw }“a%c%ﬁ“g H%Ir?y‘?‘ﬁ“‘:ﬁz-‘T ?taff)ﬁf ﬁ%!l"%'ﬁé”sﬁﬁl f onam
i de  hydr oghloved denifSatiansy cdlunifeiioniabyraphy (DCM/MeOH/heptane 4:1:5) gave 580 mg
{4-(1-Piperazinyl )-2-%9( phenyl sul f onyl ) am no] phenyl ) , .

- 1- napht ha{78@vakef # ightavaele stlids Begrdemratertenywas rried out by dissolving the compound

N- (2- am no; 9= { 4h-.t = = B il I Q@&zﬁs ' m de
and 1- naphltn%g{fa glnagns%‘ﬁ% éﬁ%ﬁ%@?g‘g% ?ﬁﬁ %gﬁi%?éﬁ%g%lv%ﬁ% )rlm 0 acggr&mré%&? o]
gener alo newvhodcdstralliged/frord a0l ctber. MHl425.2Calodl 425.105 (posES-FLA) nmlz =
Found: 523.2; Calcd 523.14;'H NVR 8 8.83-8.59 (m IH), 8.10 (d, IH),
8.02-7.97 (m 1H), 7.90 (d, IH, 7.74-7.38 (m 8H), 6.69-6.65 (m | H),

6. 39-6. 34 EyuMME 38. 35-3.14 (m 8H). EXAWPLE 12 25 :
5- (Dl net byl am no) - N-{4- (I - pi perazi nyl)-2-f (phenyl sul fonyl)am noj phenyl }-1
napht hal enesul f onam de hydrochl ori de (Schene 2, Mt hod 4)

mapht hal onan(dhzephtciin 2 RERBH B lrbRRRKbo LA AARBORAIGHS - 1
{ 2- ami 0- Shy(df-echibrity (Schgma2bMeshod H0 ppcrazi nyl ) - phenyl } benzenesul f onani de

ARt TN e e R O R
1ONOV2005 giazepan-1-y1)-2-[(methylsulfonyl)amino}phenyl} benzenesulfonamide (0.189 g, 0.36 mmol)
and K2COs (0.124, .90 mmol) in acetone (25 mL). The mixture was stirred at r.t. for 2 h,
filtered and the solvent was removed. Columnchromatography (DCM/MeOH/Heptane
20  4:1:15) gave 110 mg of N-{4-(4-t-butyloxycarbonyll,4-diazepan-1-yl)-2-
[methyl(methylsulfonyl)amino}-phenyl} benzenesulfonamide and 20 mg of N- {4-(4-t-
butyloxycarbonyl 1,4-diazepan-1-yl)-2-[(methylsulfonyl)aminolphenyl}-N-methyl-
benzenesulfonamide. Boc-deprotection was carried out by dissolving the compounds in
small amount of MeOH and adding HCV/ether. The solvent was removed and the products
25  were recrystrallized from MeOH/ether. N-{4-(1,4-diazepan-1-yI)-2-
(methyl(methylsulfonyl)amino]phenyl} benzenesulfonamide hydrochloride M+1 439.2 Calcd

439.14.

EXAMPLE 37
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Found: 566.3; Calcd: 566.18;,"HNWVR b 8.84 (d, IH, 8.60 (d, IH), 8.08 (d,
211), 7.84-7.47 (m 7H), 6.70 (d, IH, 6.56-6.53 (m IH), 6.41-6.37 (m

1H), 3.46 (s, 6H), 3.25-3.12 (m SH). EXAMPLE 13 5 N-[2-[(Pb

enyl sul f ouwQ ean92885 4- ( 1- pi per azi nyl ) phenyl | - 8- qui nol i nesul FqIsEwR He06
hydrochl ori de (Schenme 2, Method 4)

N-[ 2-[ (Phenyl sul f onyl )am no] - 4- (1- pi perazi nyl ) phenyl ] - 8- qui nol i nebUNPBAMR de
was synthesized from N (2-am no-5-(4-t-butyl oxycarbonyl -pi perazinyl) to
phenyl } benzenesul f onam de and S- qui nol i nesul fonyl chloride (54 ng, 0.239
mrol ) accoiNi{4fl,4idiazepaariail)-2e(hatdyBulienyljaudodPhenyloN- a purple solid. M
(posES-FIA) nlz = Found: 524. 2 : .13; MR 5 9.34 (dd, 1H), 8.79
(dd, 1H), Sethylbgpzengspliionamige Pﬁ%rm*lh)“de %me(zdéﬂt W 7. 73 (t, I1H),
7.57-7.40 (m 5 : (m
8H. t5 EXAWLE%J@SE{%QJ%H rretl?cnvy? @dfg ﬁp r?lggﬁﬁ 4’%" M"’Fﬁj‘@ ?} e

pi per azi nyh)an&myl bzl))ezn-{(aﬁbﬂwlddtbﬂﬂ)mdﬁo blydﬂy!jbhizmmadl’foﬁa‘ﬁﬁﬂe(mlg g2 Uaﬁhﬁﬂol&}) 20
2,4,6-Trinmet héﬁc gaphenyl sul foei/l )am ; - (1- pi perazj nyl %phen
benzenesul pRhKeCHe Q\aé Q71 mwel) inepetng i r’r"i“ﬁ ?SW%MS‘W@ - &82cr bony| -
pi perazi ny yl chl oride (52
o 0Y KlteroR 188 he %ﬁwwn{o%@'lﬂuﬁﬁcﬁﬁﬂ 9 g0t | oraRgS guangw

0. 23 ) according to general net of a purple
sol i d. I\/B (PRI HHaptanz 4: Irli}gwedllﬂ&ﬁgoﬂq-{@e(ﬂﬁfbuﬁd&yﬂzﬂrbonﬁﬂ i Z8pah- 74 (d

%Ilj)i) , Z gg (94’6@6%32€%%?38 )éh%m Ogmggrfgéesglfgn%nﬁgg an%@ﬂ’ mg og N- {3& é-t-

4- Met h) - |
benzen)esul f oigl}%%giemsg? lsﬁg{ag?ﬁil%ﬁndgq r%ﬁhfé%ﬂewgmiwrg%b]b%%lhmm%ih 021092585

P T/ SE@®/ obmuﬁgommmwppmmq (R earyiPd gnthrﬁ;ssyb(mafbf campgunds in
pi perazi ny| j‘ BXLnltboeP}& ﬁ%HhB@d?.ﬁgp%ge%ﬁ@Pﬁé’% Qenfnf and the products .

N-{ 2- am no= but'yl oxycar I per azi nyI eny Benzere
and p-tol u%&swbxfyeuﬁadﬂlw:l msmMeOI(Uéﬁ:eﬂm {G(wampﬂn}l-gtt)ae[r(ﬂemg}stnn“om)mﬁﬂdj-

A NSRS Y MEEVEL S S A
1H), 6.62-6.60 (m 2H), 3.69 (app t, 2H), 3.39 (app t, 2H), 3.29-3.74 (m

4H), 2.38 (s, 3H).
15 E‘(AMPLEBS

N-{4-(1,4-diazepan-1-yl)-2-[methyl{phenylsulfonyl)amino]phenyl} benzenesulfonamide
hydrochloride (Scheme 2, Method 4) -
Mel (45 pL, 0.72 mmol) was added to a mixture of N-{4-(4-t-butyloxycarbonyl-1,4-
20  diazepan-1-yl)-2-[(phenylsulfonyl)amino]phenyl}benzenesulfonamide (0.189 g, 0.36 mmol)
and K2COs (0.124, 0.90 mmol) in acetone (25 mL). The mixture was stirred at r.t. for 2 h,
filtered and the solvent was removed. Purification by column chromatography
(DCM/MeOH/heptane 4:1:15) gave N-{4-(4-t-butyloxycarbonyl-1,4-diazepan-1-yl)-2-
[methyl(phenylsulfonyl)-amino]phenyl} benzenesulfonamide as a colourless oil. Boc-
25 deprotection was carried out by dissolving the compound in small amount of MeOH and
adding HCl/ether. The solvent was removed and the residue was recrystrallized from
MeOH/ether to give 62.7 mg of product M+1 501.3 Caled 501.16.

Scheme 3
30 To a solution of N-{2-amino-5-(4-r-butyloxycarbonyl- 1,4-diazepan-1-yl)- phenyl}
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EXAMPLE 16 10 N-[2-({ [(E)-2-Phenyl et henyl)sul fonyl)

am no) - 5- (1 - pi perazi nyl ) phenyl] benzenesul f onam de hydrochl ori de (Schene 2,
Met hod 4) N-[2-({ [(E)-2-Phenyl et henyl]sul fonyl)

am no) - 5- ( 1 pi Nyl ) pbenyl] benzenesul f onam de was syn i from

N (2- am no- 5- (@ﬁ{ﬁ%ﬂat yl oxycar bonyl is piperazinyl)- PE‘F&W&M

phenyl ) begzenesul f onani de” and 0- styrenesul fonyl chi oride (48 ng, D) N8% 20hmol
according to general nethod 3 to give before Boc-deprotection 160 ng of a

purple solid. M5 (posES-FIA) mz = Found: 499.2; Calcd 499.14; 'H- NWR 8

5.26 (d, 11t),_ 8,04 ) 7.757. 38 (dyyad H J. 3 4
M), 7.16 (d, ’Pe‘Pﬁ?’*{%ﬂB‘/’“%‘%?FPIP“ e 513;9"&%15 gt]dl@%ineg?ﬁ’zé‘l(’gd,“ 'I“ﬂ}",c)]%ﬂ%é?‘( d,
IH), 3.68 (apqm,L%ZM)e,suﬁm%h(@ﬁe {8.45 2ol 3vad Added2Afibd h 4t Dt. théQolveAMBEE 17
2, 5- Di met hoxy-N-[ -‘:Lifph_eny[ sul fonyl ) am no[ - 4- (1 - pi perazi nyl ) phenyl g
benzenesul f onaingEe w@éﬁlwm@lmmm(ﬁgdgwmﬁepm, 4:1:15) followed
2; 5- D met hoxy- 2- | sul f 1 =4 (1= 0l per.azlnyl ) I
benzenesul f on e?yi-%%c %&%ﬁnh{’e@cg % L %‘?‘BW%%JYA&]SQOM% el reidlin s&*&ﬁ %olmt of

N-{ 2- am nos5- (MeOHndydday CETUeeHy. ThephiRkewaslyft ht r.tpfoe 0)5l i aflee whivhakélsolvent
fonam de and 2, 5-di net hgxybenzenesul f onyl chl ori de 1(1*37 ng, .0.239 mol)
according to geardemevehRsoastalizangy MeQitether) atfordedythefingl prgdyct. Vs (pasES-
FIA) ntlz - Found: 533.1; Calcd: 533.14;"H NVR 8 7.65-7.48 (m b5H),
7.16-7.05 (m 4H), 30 6.69 (dd, | H), 6.42 (d, | H, 4.03 (s, 3 H, 3.69 (s,
3H), 3.26-3. 1EXAMPIE 3% -43 WO 021092585 PCT/ SE02/ 00906 10 NOV 2005 E X A M
PLEI S 2-Mthyl-N[2-[(phenylsulfonyl)am noj-4-(1-piperazinyl)phenyl|
benzenesul fonam de hydrochl oride (Scheme 2, Method 4)

2- Met hyl - Np|[ 2'N-QWEMiﬂébfiNWI)—?—'['@]I_EEII:ylgulf&ryl)aminolphengl}-l—naphthalenesul—fonnmide
pi perazi nyl ) phenyl ] benzenesul f onam de was synt hesi zed from
N-{ 2- ani no- 5- (twdrochieride Seheme Bbny| - pi per azi nyl )- phenyl ; benzenesul f onani de

and o-tol uenesul fo Jefdfvas _‘?TB.I_ | o2 QoL 6l §:Qﬂ_gﬁ ey al

met hod 3 to give bg?%%g}nggc-deagrs%&gggfe#ﬁg' ig pn8f8§§ gﬂlrtgﬁ)é sol | gﬂ’%s
(pOSES- FI A) nidiazepdrelryl): plkdy!} inetiGataifordBiride dnd 1-napihvitergsufonviciotide (163 g, SH) 1
6.78-6.52 (m 2.58 (

S A bt aor o 4Pk mmafide aive et e demrdfiction 130 mig 4 BEsRR 5o, ML 4751 Caled

benzenesulif onany dg hydrochl ori de (Schene 2, Method 4)

EXAMPLE 40

N-{4-(1,4-diazepan-1-y])-2-[(methylsulionyl)amino)phenyl}-2-naphthalenesul-fonamide
20  hydrochloride (Scheme 3)

The compound was synthesized from N-{2-amino-5-(4-t-butyloxycarbonyl-1,4-
diazepan-1-y1)- phenyl} methanesuifonantide and 2-napthalenesufonylchloride (103 mg,
0.455 mmol) to give before Boc-deprotection 120 mg of a purple solid. M+1 475.1 Caled
474.14,

25
EXAMPLE 41

N-{4-(1,4-diazepan-1-yl)-2-[(methylsulfonyl}amino]phenyl}-4-fluerobenzenesul-
fonamide hydrochloride (Scheme 3)

30 The compound was synthesized from N-{2-amino-5-(4-r-butyloxycarbonyl-1,4-
diazepan-1-ylI)- phenyl} methanesulfonamide and 4-fluorobenzenesulfonylchloride (89 mg,
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2,4-Difluoro-N-[2-[(phenyl sul fonyl)am no] -4-(1-pi perazi nyl)phenyl ]

benzenesul f onam de was synthesized fromN (2-am no-5-(4-t-butyl oxycarbonyl -
pi perazi nyl)- phenyl)benzenesul f onam de and

2,4-di fl uogppb W ggesul fonyl chloride (94 ng, 0.455 mmol )

general netho to give before Boc-deprotection 160 ng of a 20 ur %ﬁ
solid. M5 (posES-FIA) mz = Found: 509.1: Calcd 509.11; 'H NVR 8 ’rﬁ 2{}[1546
(m 6H),7.25-7.17 (m | H, 7.03-6.96 (m 2H), 6.72 (dd, | H), 6.44 I
H, 3.20-3.16 (m SH). EXAMPLE 20 25

4But oxy- N (ﬁ,@g[)%ﬁé%h%%%wﬂr&n 17BRES BRIk kBlid. VY1 443.1 led

benzenesul ochl ori de (Schene thod 4) 4-But oxy- N

(phenyl sul f4631.)l[l) am no] -4- (t- piperazinyl )phenyl ] benzenesul f onam de was

synt hesi zed from N-(2-am no-5-(4-t- 30 butyl oxycarbonyl - pi perazi nyl) -
phenyl) benzenesul fonam de and 4-n but oxybenzenesul f onyl chl ori de (59 ny,

0. 239 mol fgigw to general nethod 3 to give -44 WO 02/092585

PCT/ SE02/ 00906 10 NOV 2005 70 ng of a purple solid M5 (pOSES-FIA) nlz =
Found: 545.2; Calcd 545.18; iHNWR 5 7.73-7.45 (m 7H), 6.95-6.91 (tn, 2H),

?_ gg_ (15 Zg ﬂ%mé{ja-dnbz P91 Yl)-g-lligﬁlEtgy@&w&%]pEQYI}-4-mtrobenzenes{|mnaml_pdh

3. 5-Di net hn#dmch?oﬁd@tﬁnyinae fonyl)am no] - 4- (1- pi pera2| nyl ) phenyl | - 4-
i soxazol esul f onam de hydrochl ori de (Scherre 2,

Met
3, 5- Di net hyl - N- The copwerRd wan syBthpsiz %}\L@f@marsp&ralszﬁmmﬁw}% to
i soxazol es
N (2-am noH?tz%%m gﬁt W%@car%ﬁ%ﬁgﬁf]i&g%dz?‘m/ o)benzﬁ:nes 5“8%18‘38%%%90} Stani de
and 3, Sedi OESHyRme) sacwtiog td gawl oistimdidde givé befoge Bod-d2potentivn Ji8aogofaling to
general netho (o] 70, purple solid. M5 (posES-FIA) mz =
Found. 4921:'!‘L‘:P?GC§§’II dl\’g@ﬁfg CHEQWS 7.72-7.47 (m 5H), 6.98 (d, 1H), 6.80
(dd, 1H), 6.50 (d, 1H), 3.28-3-1121 (m 8H), 2.22 (s, 3H), 2.11 (s, 3H). }5
EXAMPLE 22 5-Fl uoro-2-net hyl - N-[ 2-[ (phenyl sul f onyl ) am no] - 4- ( 1- pi per

azi nyl ) pheBXAMBEEdde- sul fonam de (Scheme 2, Method 4) 20
5- Fl uor o- 2- net hyl - N-[ 2-[ (phenyl sul f onyl ) am no] 4- (I - pi perazinyl) -

15 N-{4-(1,4-diazepan-1-yl)-2-[(methylsulfonyl)aminojphenyl}-3-(trifluoromethyl)-
benzenesulfonamide bydrochioride (Scheme 3)
The compound was synthesized from N-{2-amino-5-(4-t-butyloxycarbonyi-1,4-
diazepan-1-yl)- phenyl} methanesulfonamide and 3-trifluoromethylibenzenesulfonyichloride
(111 mg, 0.455 mmoli) to give before Boc-deprotection 145 mg of a purple solid. M+1 493.1
20 Caled 493.11.

EXAMPLE 44

N-{4-(1,4-diazepan-1-yl)-2-[(methylsulfonyl)amino]phenyl}-2-methylbenzenesul-
25 fonamide hydrochloride (Scheme 3)
The compound was synthesized from N-{2-amino-5-(4-s-butyloxycarbonyl-1,4-
diazepan-1-yl)- phenyl} methanesulfonamide and o-toluenesulfonylchloride (87 mg, 0.455
mmol) to give before Boc-deprotection 175 mg of a purple solid. M+1 439.2 Calcd 438.14.

w EXAMPLE45



phenyl ] benzenesul f onam de was synt hesi zed from
N- (2-am no-5-(4-t-butyl oxycarbonyl - piperazinyl)- phenyl)benzenesul fonam de
and 5- Fuor o- 2- net hyl benzenesul fonyl chl oride (50 ng, 0.239 mmol) according

to general 0 give 60rrgof a purple solid. I\/S(po
Found: 505 g%ga’ﬂ”%”%% 13; "H-NWR 5 7.73-7.17 (m 8H), ?E(Siés'ﬁ ea 68
2s (dd, 6.50 (dd, IH), 3.27-3.17 (m SH), 2.55.(s, 3H) ExANFL K0 5

4- ( 1Net hyI sul fonyl)-N12-[ (phenyl sul fony I)am noj-4-(1-piperazl nyl)pbenyi]-
30 benzenesul f onam de hydrochl oride (Schene 2, Method 4) -45 WO 02/ 092585

PCT/ SE02/ 00

a- Vot hyl sul T Ratesmir Ry 2 fonetoylsultonstiamingipheny-4-(riffuospmethpcy)-

phenyl ] benzelmﬁuhésﬁlfaﬁmﬂﬁiemrmhmrithSEMne‘ 3)om

N-{2-am no-5-(4-t- butyI ox ar bon per azi nyl)- phenyl }benzenesul fonam de

and 4- met hyl sul f obf ?ﬂ? 5 E?‘Fa%{% grminorgy{4-obutylsx yashonylabdor di ng

t o gener al rzm;a%gg%@?ﬁggg%;rx%%@fg@zm A §-5R%drSmed By bRAA IS TiHridE 2 =

Found: 551.

2- ( Met hylssul (it d9iyrig) 6485 njr2el REiph &MY/ ing as & pnspls sobid -1 409.1 Calgdei084i nyl ) pbenyl |
benzenesul f onam de hydrochl ori de (Schene 2, Method 4)

2- (Met hy) sul fonyl)-N[2-[(phenyl sul fonyl)am no]-4-(1- 10

pi perazi nyl )pogmpsgzenesul f onam de was synt hesi zed from

N 22-am no-5- (4-t- butyl oxycarbonyi - pi perazi nyl)- phenyl }benzenesul f onam de
and 2- nmet hyl sul fonyl benzenesul fonyl chl oride (61 ng, 0.2.39 nmol) according

t | t 3, i f . | i d. -FIA mMz =

Founa. 551, 37 (4 Pedpadsla S LiHn e Bubopensia SoupRagie " ) 1.5

g E/gt E) ddio Lhﬁoxtaﬁolléﬁl&fd[ignildﬁ l?]ydi'oélilm(lde (Silﬁkme@ 2]8 3.17 (m SH). :E;(Ah/PLEl ]25 20
0X me - en on m no Piperazin en

benzenesﬁl fonam 33‘31‘?9631’8&‘7‘110‘6?% %E?‘E%ﬁﬁ‘e‘)!ﬂngl H’Sds( 'b"F%Y'O"Ycarb%“Ylpl i

2- Met hoxy - 4-4ip npaﬂer ML Bhnt/ D RmahetbRINNE 2 ﬁ‘gld'iﬂetﬁ%l:m%k%ﬂeﬂls{ﬂféﬂym )

benzenesul fona was® synthesized from N (2-am no- 4-1 - but yl oxycar bonyl -
pi per azi nyl X89 pigefig$) ﬂb@ik%mm 18 mgplies ;amjle solid. M+1 4442C3]°d444 13.

. 2- met hoxy- 4- net hyl benzenesul f onyl chl oride 25 (53 ng, 0.239 nmmol) according
to general nethod 3 to give 80 ng of a purple solid. M5 (posES-FIA mz =
Found: 537. EXAMIPLH 4517.15; '"HNWR S 7.67-7.37 (m. 6H), 7.10-7.04 (m 2H),
6.97-6.74 (m 2H), 6.30 (d, I H), 4.06 (s, 3H), 3.26-3.09 (m 8H), 2.37 (s,
3H).

N-{4-(1,4-diazepan-1-yi)-2-[(methylsulfonyl)amino]phenyl}-3-methoxybenzene-
sulfonamide hydrochloride (Scheme 3)
The compound was synthesized from N- {2-amino-5-(4-t-butyloxycarbonyi-1,4-
20  diazepan-1-yl)- phenyl} methanesulfonamide and 3-methoxybenzenesulfonyichloride (94 mg,
0.455 mmol) to give 160 mg as a purple solid. M+1 455.2 Calcd 455.13,

INTERMEDIATE |1

25 tert-Butyl 4-{4-{{(4-methylphenyl)sulfonyl]amino}-3-[(methylsulfonyl)amino]phenyl}-
1,4-diazepane-1-carboxylate (scheme 2, Method 4)
ter1-Buryl 4- {4-nitro-3-[(methylsulfonyl)amino]phenyl}-1,4-diazepane-1-carboxylate
(1 g, 2.4 mmol) was dissolved in THF (20 mL) and methanol (2 mL). Raney nickel (0.2 g)
was added followed by hydrazine hydrate (0.2 mL). Nitrogen was evolved and the mixture
30 stirred for | hour. The reaction was shown to be incomplete by tic (CH:Cl;. MeOH 9:1)s0 a
further 0.1mL of hydrazine hydrate was added. Afier a further hour, the reaction mixture
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WO 0 2109 2 5 8 5 PCTI S902/ 00906 10 NOV 2005 EXAMPLE 26
4- Met hoxy- 2-nmet hyl - N-{2-[ (ph enyl sul fonyl ) am no] - 4- ( 1- pi per azi nyl ) phenyl ]
benzenesul f onam de hydrochl oride (Schene 2, Method 4) 5

4- Met hoxy- 2- hvl - N-[ 2- [ (phenyl sul f onyl )am noj - 4- ( 1- pi per yI ]
benzenesul hﬂﬁ#@%@s%s synt hesi zed from N-{2-am no-5-(4-t- E‘fﬁ'{/}ﬁt& g/
pi perazi nyl )- phenyl} benzenesul fonam de and 2-net hyl - 4- UNUV 2[]0
trifiuoromethoxybenzenesul fonyl chloride (53 ng, 0.455 mmol) accordlng to

general nethod 3 to give before Boc-deprotection 70 ng of a purple solid.
M5 (posSES- Fl A)

8H) . 6.86 (HS “i’iif} %’e% EB’U{%S °f?ﬁ?"7%"é%ﬂ%qﬁiﬁﬁq‘?&f)7&ﬂ@ YO, ‘?ﬁ]@ 2191; Bog5 (s,

3H) . EXAMPI Y THeSsolvent was removed by evaForatxon, toluene (100 mL) was added and evaporated
N (4- (homopi per azi nyl ) -2-{(phenyl sul tonyl ) am ng] henyl benzenesul fonam de

hydr ochl or.t@mmwaermmé@zw Thesndsaging @nY g) whs Gpsolied oaetwitgle 0. 50
ol ) was i P&E&drﬂl}mQF mt%o?eﬁ‘\{hg afided dimethylaminopyridine (¢,32,¢) and

5-(4-r-but oxy onopl peraz nmol ) and
pyr ihdijng ( ﬁ&émﬁhlfo@]%l%nﬁa (0. ?j J £) andhRe rﬂdxh;té stlu'ééil fﬁi‘: 3 hoirs. THegolitixh wraepmgsd
washed wi th NaHCO3 09 ri S and. t vent , was renoved.
Purificati dromspterd|! &&rﬁ’@ﬂf‘éﬁﬁ%{fg % ﬁ%gjlﬁ’@[ﬂ@ﬂl& exfract WeS) gave a
m xt ure of

?lf %I?ﬁda\ﬂtﬂ‘@vﬁ c)f;t?e!d bcEﬁItZME%Yﬁﬁf é?/@ fed to ﬁ of crude pr g (idrl)lﬁto mf o

honopi per a esul fonam de an hi's-
N-(4-[4-t- v‘tmtpyhﬁgq baﬁbdnghrqymatography (EtOAc:Petrol 1:1). chld 0 53 g {(41%) HNMR{400

o 86 59 ButpFn Bk afite S8 LOTl PRTLN SFCEAEE B O Ss s

and 25, gddi I tee ot rrd | ation
by pr epar at [ ewg&%ﬁﬁﬁg’feﬁ&g 4@%37;% ﬁl|,\1E1§r6aazal (?131 1){tj 26t2[l (59 S y953 hz’ PH} d¢

f onyl ) ami n@bpHer0} l‘beh.’sﬁ.rﬁa% (d, Gri’aﬁ'ﬂﬂa 1 H}(ar-iic(hb,dﬁ 5 HAn%\H) 7.33,7.36 (2s,
C2j H27C N
|( peJr azi ’1?’)55)5Fg%l?1?ny$106s ?zi % ﬁ? (Eg]nﬁ"l' ﬁéAS negg?ﬂiz\liesr?{é)M ?gﬁgm de

hydr ochl or(caculeuealsmﬂmhvo N, O, S) c H N, s M+ 347 5 Cal cd 346.15. 30
EXAVPLE 28 -47 /0 WD 02/ 092585 PCT/ SE02/ 00906 10 WO V 2005

N. (4-(1, 4-di azepan-1-yl)-2-(1(3-fl uorophenyl)su)fonyll am no)

phenyl )s 3- Ekugpperugenesul f onam de hydrochl oride (Schene 1, Method 2)

N-{4-(1,4-diazepan-1-yl)-2-|(methylsulfonyl)amino}phenyl}-4- .
methylbenzenesulfonamide hydrochloride (PHA 516123A)
tert-Butyl 4- {4-{[(4-methylphenyl)sulfonyl]amino}-3-

20 [(methylsulfonyl)amino]phenyl}-1,4-diazepane-1-carboxylate (0.5 g) was dissolved in
methanol (15 mL). A solution of HCl in ethyl acetate (IN, 25 mL) was added and the
mixture stirred for 2 hours. Ether (200 mL) was added and the mixture stirred for 3 hours to
allow full precipitation. The product was collected by filtration, washed with ether and dried.
Yield 0.43 g (98%) "H NMR (400 MHz, DMSO-d{) 5 2.03 (m, 2 H), 2.36 (s, 3 H), 2.9(s, 3

25 H), 3.02-3.09 (brm, 2 H), 3.11-3.19 (br m, 2 H), 3.41 (brt,J=7.08 Hz, 2 H), 3.63(br m, 2
H), 6.46 (d ab, /= 2.8 Hz, 8.8Hz, 1 H), 6.62 (ab, /= 8.8 Hz, 1 H), 6.71 (d, /= 2.8 Hz, | H),
7.36 (ab, J=8.3 Hz, 2 H), 7.58 (ab, J = 8.3 Hz, 2 H), 8.39 (5, 1 H), 9.2 (br, 2 H), 98 (s, 1 H);
MS (ESI+) for CisHzNO:Sy m/z 439,148 (M+H)" (Calculated 439.1474). ‘

30 INTERMEDIATE 12
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The conpound was prepared from 2-am no-5-(4-t butyl oxycarbonyl -l s

honopi perazi nyl )ani li ne and 3-fl ourobenzenesul fonyl chloride. Purification
by col unm chr omat ogr aphy (CH2Cl 2/ MeOH hept ane, 4:1:15) gave a m xture of
N (2- am nog4s LAtz

but yl oxycayvbonznggﬁsgrmpi perazin-1-yl -] phenyl)3-.fl uorobenzerll’gguSF?zc’)?\og?‘h de and
N- (4-[4-t- butyl oxyearbonyl | 10 NOV 2009
honopi perazi ny()-2-[(3-fl ourophenyl sul fonyl ) am no] phenyl) - 3-

fl uor obenzenesul fonam de (0.180 g, 73 % . Boc-deprotection was achi eved by

di ssol vi ' ' i | ether. Th
ot or o naD-REyER G-ttty B AR hndWilde A% Mlnddd) FL1CT TR
N- (4- (1, 4- di azepagthyl-plehagesulfframide (Mijs et al. J.Chem.Soc.Chem.Com. 1972 p412) (5 g

f I uorophenyl ) sul f onyl I no) phenyl,) - 3-f | uor obenz sul f opam de_hydrochl ori de
Anal . (czéiliémﬂ’ﬂﬁcﬁ%%%g‘é]t°ﬁ,suﬂi°x%%‘} ohspdinhyrds (L8 253536 ymmingtsl LE 29

N (4-(1,4-4qi | Y ) ¥ ul f ona
m de iy SUREERRMELIEO S1) ShREHIRGEY IR R weE WaBRe I L Ee RO
chloride (8@adT3-difluorénitdbenrehg (44 mDCvay sided Hiopwikes The Peadfistewad stirfed ai 60701 V|

4- [ 4- am no- 3- (et hyl am 082 phenyldg— 1, 4-di azepane-| -carboxylate (0.605 g) 1.81
mol ), andoysright. peuted info water (309 mis) srdhe produstextractedyntg GH.CinES % Wmle was
stirred a ] 0 . rude
it er medi aght SRR SRR uleRdshiq it DAL Bl i MESODRARAES o 0
CHC13/ 10% dityptoduct. AteNkiBainidg IMF eab removed iy mgtutdfion stithqretrbY. e grade 0. 365 ¢
of the crude product Cl-salt. Purifjcation on a .25 reversed, phase
preper at i VBt ﬁ&?@%’%ﬂ%ﬁ@aﬂi‘C%%atmcdeﬁﬁ'ia%tﬁmli:laé‘? 1?‘3@&]%? d%H'Fih was
conver ygd Dk/r‘gdﬁél‘%vﬂi‘@ﬂ waahrc?@aﬂise&ﬁbms&ﬁhbt xedd Brapns My Pidalultesd NYE 088 64 U
| H NVR  ( O-d6) 8 9.05 (br s, 2H), 8.66 (s, 1H), 7.89-7.85ﬁém 2H) ,
7.75-7.55 %1, BHS %7153 Papd23dFounddN % 168 |C W41,30 $144288 ¥ 417H), 5.70
(app d, J=3.2 Hz, 1 H, 3.50-3.32 fm partly obscured byHDO signal, 4H),
3.18-3.14 (m 2H), 3.05-2.90 (m 211), 1.90-1.81 (m 2H), 0.67 30 (tr, J=7.2
Hz, 3H); |BEEKMEEHATEI) nh 515 (MrH) Method 4 (Schene 2) -48 WD 02/ 092585
PCT/ SE02/ 00906 10 NOV 2005 Diverse sul fonylchlorides were added to a
solution of N-(2-am no-5-(4-t- butyl oxycarbonyl-1,4-di azepan-1-yl)-

phenyl }ipﬁng?arn_aw &fﬁg@i@ﬁﬂﬂkmﬁfdn@')Qﬂ.i.{oé_ﬁﬁuilwqplmzylt;mmhihzmnw (7m), .

After sol vent” was renove Purification by colum s
chr omat ogr eavhgxylayeiSelrame-2Metbpd dhe, 4:1: 15) fol | owed by Boc-deprotection

1D VS, | S DN RS A B Y Bl 20

sol vent wasutyleihotfcpipdtatingcattokylateaRisq) and poaklinh kerbpnaé (Dgjowere hissted | nal

product . together in DMSQ at 50 °C for 5 hours. The solution was allowed to cool and poured into

20 500 mL of water. The solid product was collected by filtration, washed with water and dried.
The product was purified by flash chromatography (ethyl acetate:petrol 1:1). Yield 2.6g
(48%) 'H NMR (400 MHz, CDCl3) § 1.16 {t, J = 7.33 Hz, 3 H), 1.39 (s, 9 H), 2.0 (br, 2 H),
2.99 (s, 3 H), 3.2 (br, 2 H), 3.54.3.75 (br, 8 H), 6.65 (br d, J=9.3 Hz, 1 H), 6.67 (d, /= 2.93

Hz, 1 H), 8.1 (d, J= 9.3 Hz, 1 H); MS (ESI+) for C1oH30N10sS m/z 442 (M™).

Preparation of N-{4-(1,4-diazepan-1-yl)-2-[ethyl(methylsulfonyl)amino/phenyl}-
sulfonamides
tert-Butyl 4-{3-[ethyl(methyisulfonyl)amino]-4-nitrophenyl}-1,4-diazepane-1-
carboxylate (2.5 g, 5.7 mmol) was dissolved in THF (50 mL) and methanol (S mL). Raney
30 nickel (0.5 g) was added followed by hydrazine hydrate (0.5 mL). Nitrogen was.evolved and
the mixture stirred for 1 hour. The reaction mixture was absorbed onto a bed of silica gel and
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EXAMPLE 30 10 N-(5-(1, 4-di azepan-1-yl)-2-[(nethyl sul fonyl)am noj phenyl}
benzenesul fonam de (Schene 2, Method 4)

N-(5-(1, 4-di azepan-1-yl)-2-[(nethyl sul fonyl)am no) phenyl } benzenesul f onam de
was synt heﬁ(i,ggggzggg)ml\l- (2-am no-5-(4-t-butyl oxycarbonyl - lpdrsk@meign-| -y!)
15 phenyl) benzenesul fonainide (0.075 g, 0.16 nmol) and, net hanesgl ];@lehﬂﬁ
chloride (0.017 nmL, 0.22 nrnole) to give 41.6 ng of a Ilght pur pl

Anal. (C,.H" CNO,5x 1.3H20) C, H N, S.; M 425.4 Calcd 425.12. EXAVPLE

31 20 N-(5-(1,4-di azepan 1-yl)-2-[(et hylsulfonyl)am no] phenyl}

benzenesul feppadriviia C ';%@PPNI-E’@H(@QWOQ,mL'\fEtﬂl\ngl%nt'\bas(rémWedAoyd' azepan-
| -yl)-2-](ethylsul fonyf)(gg&%phen benzenesul f onam de. hydrochl ori de

was synt heswmatimumnene( vaga dﬁdﬁnd)e}ﬁmm&#@mwlanlmwﬂn&epan |- zs

Y- phenyl,) .benz 085 0,19 | sulfon I

Uil or Dot gbemEte- TS duafRAMe 1715 B R uond a8 minoBie col 0 Anal
(CAH{H_,C Nd@ﬁ&h lathid SR dine@0.8 ghl, This sﬁuﬂoﬂWas"cﬁﬁdédﬁi@“hﬁbe‘b%%@rﬂ Terad-LE 32 30
- 49, V\D 02/ 092585 PCT/ SE02/ 00906 10 Nov 2005

N-{ 4- ( 15 4- aoeticspuas-addgd p splfonyheiderdedd2rmamol) pechiba sripmessyYore stied ayeptightyt 1- 4-

1) T oAy LR Bl KORREuE by MBiAEth g0 gy el A AR B

hydr ochl or kst eM@%é&iﬂEh@é‘shﬁ@dnﬂfmd\HJ@ﬂTgéﬂ?e PrgSOL 4nd exl&pbbehagycar bonyl -1, 4- 5
di azepan- | -yI) nyl ) benzenesul fonam de 0 081 18 nmol ) and,
1, 1' - bi pheFgfhaf tbalc oc prAtestadEoduy Bdlmﬂhﬁ%mh omfogaplev @thyd ng of a

LG PUPheBbatol QTRWY“%W%B@O%H?"P’?i’széw%&? DB OO ) .
DAt o o o
[( E)henyl suMEERIES RIS }‘B‘Q%é&&"?@@%ﬁ%@%ﬁ#&%ﬁ@? deed yrdes yASWEY i zed from

N-(2- The products obtained were:

EXAMPLE 49
15 .
N-{4-(1,4-diazepan-1-yl)-2-[ethyl(methylsulfonyl}-amino]phenyl}-4-
methylbenzenesulfonamide hydrochloride (Scheme 2, Method 4)

Was obtained from toluene sulfonyl chloride: Yield 0.36 g

'H NMR (400 MHz, DMSO-d5) § 0.79 (t, J = 7.08 Hz, 3 H), 2.04 (m, 2 H), 2.37 (s, 3 H),
20 3.07 (s, 3 H), 3.02-3.12 (br, 2 H), 3.12-3.20 (br, 2 H), 3.45 (1, J=5.85Hz, 2 H), 3.50 (g, /=

7.08 Hz, 2 H), 3.67 (br, 2 H), 6.65-6.73 (m, 2 H), 6.94 (d, /= 9.03 Hz, 1 H), 7.38 {ab, J=

8.06 Hz, 2 H), 7.70 (ab, /= 8.06 Hz, 2 H), 8.52 (5, 1 H), 9.2 (br 5, 2 H)

MS (ESI+) for C21H3N4O4S; m/z 466.1722 M* (Calc 466.1708).

25  EXAMPLE 50

N-{4-(1,4-diazepan-1-y1)-2-|ethyl-(methylsulfonyl)-aminojphenyl}-3,4-
dimethoxybenzenesulfonamide hydrochioride (Scheme 2, Method 4)
Was obtained from 3,4-dimethoxybenzenesulfonyl chloride: Yield 0.43 g
3 'HNMR (400 MHz, DMSO-ds) § 0.81 (t, J = 7.08 Hz, 3 H), 2.05 (m, 2 H), 3.08 (s, 3 H),
3.03-3.11 (br, 2 H), 3.11-3.19 (br, 2 H), 3.45 (t, J= 6.10 Hz, 2 H), 3.52 (q, /= 7.08 Hz, 2 H),
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is. am no-5-(4-t-butyl oxycarbonyl -1, 4-di azepan-1-yl)- phenyl)
benzenesul fonam de (0.072 g, 0.16 nmol) and 2, 1, 3- benzoxadi azol - 4-yl
sul fonyl chloride (0.072 g, 0.21 muvl) to give 38. 0 ng of a light purple

solid; M1 cd 537.15; 'HNMR S 8.21 (d, | , 7.80
7.68-7. 46 E‘ﬁﬁﬂ%{éﬁ% 92 (d, IH), 6.49 (dd, | H), 612(d “‘&fs"‘l" t,
2H), 3.34 (app t, 2H), 3.17 (app t, 2H), 3.11 (app t, 2H), 2. 03110!9(512ﬂﬂ5p

2H) . 20 EXAVPLE 34 N-{4- (1, 4-di azepan-1-yl)-2-1( phenyl sul fonyl)a
m nol phenyl ) - 2- napht hal enesul f oeanmi de hydrochl ori de (Schene 2, Method 4) 25

e A BRSO ST BHLAR  IBR SRR o 5895 ..

but yl oxycarspg 3,06 (di 22853HzL 1 W) 7.30087, 2 egaepes W) pparisder§ 0. 084 g,
0.19 mmol) angyﬂ)_ 2- n(a htﬁ:}suléL ) chl omﬂde}? g;e ) gmsngll()) to give

67.8 My of MSKESH) TptkpRatsOutays SIT59 MCKIE SINRED) C H NS M 9202
Cal cd 529.12. ;0 EXAMPLE 35 -r0 WD 02/ 092585 PCT/ SE02/ 00906 10 Nov 2005
N-{4-(1, 4-di azepan- 1-yl)-2-[ (met hyl sul fonyl )am noj phenyl } benzenesul f onam de
hydr ochlsor iphea¥fP¢ e 2, Met hod 4) Benzenesul fonylchloride (0.233 g, 1.8
mmol ) was added to a solution of N{5-(4-t- 5

but yl oxycar bonyl -1, 4-di azepan-1| -yl )-2-am no] phenyl } met hanesul f onam de (0. 540

9 The sordke R0 atiepdhayl- a8y ool Rinnd B4 20 1) After 2 hat

it the solve | on b onat ogr aphy
(DCM MeOH/ hﬁmmsmfcﬂmﬁr)ldghydroﬁmrm (Schéthe’?), Mixfthad 4) ght purpl e solid.

of NeOH and. addieS SREATE liom Sinsliog SyENY! aee VEB Bad tne product 1o was
recrystpal "HWRW%MQMF@M%%???@§—27 ?ﬁai?'onw f% 064 é%%ﬁs H), 3.0-

N-{4- (1, 4-dirazepan-1-yl)-2 met hyl s am noJ pheh
benzenesul f3dhamicds), 3i47 (yidr ﬁﬁﬁlﬁzrlﬂé, I Briehe 522 e k)d6.89 (ivel HY,4577(d 1, J72

i azbpan 1 4 R el 10k 8 e LA triehg D EAT oD P2 dtend 1R 820 o g

0.36 mol) jﬁ@gﬂgzmg SQSWJ-(Bﬁﬂlmmzl 1iH), Mﬁtpm -9 42@dNy - 4. ﬂ.?h??mmt, yre

was stirred at r.t filtered and the sol vent was renoved
Col unmmchr ofBt $3(apR i) mﬂ-@?@pﬂaﬂ%% ™z §0:1$§679Mve(031_[«‘05% 661).
N-(4- (A1 t - but yl oxycar bonyl ), 4-di azepan-1-yl)-2-

INTERMEDIATE 4

N-(5-fluoro-2-nitrophenyl)methanesulfonamide (Scheme 2, Method 4)
2,4-di-Nitrobenzene (5.5mL, 50mmol), methanesulfonamide (4.75g, 50mmol) and

20 potassium carbonate (10g) were stirred together in DMSO (100mL) at 80°C ovemnight.

Water (300mL) was added followed by hydrochloric acid (1N, 300mL). The solid product

was collected by filtration, washed with water and dried. Yield 8.57g (82%)

'H NMR (400 MHz, CDCl;) § 3.2 (s, 3 H), 6.92 (m, 1 H), 7.64 (dd, J=10.5,2.7 Hz, 1 H),

8.34 (dd,J = 9.5, 5.6 Hz, 1 H), 10.0 (brs, 1 H); MS (ESI+) for C;H,FN,O48 m/z 234 M™,
25

INTERMEDIATE 15

N-(5-Fluoro-2-nitrophenyl)-N-methylmethanesulfonamide (Scheme 2, Method 4)
N-(5-fluoro-2-nitrophenyl)methanesulfonamide compound (5g, 2immol), methyl
3  iodide (3mL) and potassium carbonate (10g) were stirred together in DMSO (100mL) at
80°C overnight. The reaction was not complete and a further imL of methyl iodide was
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[ met hyl (et hyl sul f onyl ) am no] - phenyl ) benzenesul f onam de and 20 ng of N-
{4-4-t- butyl oxycarbonyl 1,4-d i azep an-1-yl)-2- [(nmeth yl sul fo nyl )am

i no] ph enyl -N-net hyl - benzenesul f onan de. Boc-deprotection was carried
out by dissol wg'% t he conpounds in small amunt of MeOH and add| ng
HC / et her . M&28BF¥ent was rempved and the products 25 wer &G %98 | i zed

from McOH ether. N-{4-(l, 4-di azepan-1-yl)-2- 1[]NUV2[H]5

[ met hyl (et hyl sul f onyl )am' no] phenyl ) benzenesul f onam de hydrochl ori de M+l
439.2 Calcd 439.14. EXAMPLE 37 30 -51 WO 02/ 092585 PCT/ SEO2/ 00906 10 NOV
2005 N-{4 (1, 4-diazepan-1-yl)- [ met hyl sul fon | ) am ngéﬁhenyué-_l\l-

met hy| benz dddedi| ABarmiuake (aé’a(esélrw)ﬁm 2 wWaysg flo was [ 0. 72

i azbpan 1 i FoRdiiid Efre%uﬁtf ol %ﬁﬁ%ﬁ%ﬁ%@%ﬁ gidime o 10 g

0.36 Mol ) a aemdolﬁ&mzmu@&;d Raédliered by fitration! wished Rith Maler afd@ried. Xt ur e

was stirred at r.t. for filtered and the sol vent was renoved.

P]Elrl fi cati ofield3. 3o (a3 (}ﬁNMﬁa(@@MﬁhﬁD@W RAGHBHEL B 30ds,4: 1), 780 (mal #)110 ny l
N-{4-(4- X r
1)~ o1 et HA R e P8 LT EREAD S bt Hr MR G R GBS or

{4-(4-t- buiybaxyrar bonyl _
|, 4-di azepan-1-yl)-2-[ (et hyl sul fonyl ) am no] phenyl} -N-nethyl 1o
benzenesul f onam de. Boc-deprotection was carried out by dissolving the

conmpounds | mmé Eﬂ? t of MeCOH and adding HO | ether. The sol vent was
r enoved an(gﬂ?ﬁe prllg uc gg' were recrystrallized from MeOH et ber.

N-(4-(1, 4-di azepan- 1- yI) 2- [(mathylsulfonyl)am' noj -

phenyl } - N- net hyl benz m. d roch Cal ed _439.14. 15
EXAMPL B0 38 teit-Butyl4- ‘i‘i& ﬁ'J'l’l“?f"?¥ "“!2'“[“ “Pgllr Eﬁi’ff‘f'ém' no] phenyl
} benzenesléh,fm?mtggsch@%grzommﬁl e (Schene 2 Met hod 4) Mel (45 p.iL, 0.72
nmol ) was add ed"to a mxture of 4-(4-1t- butylox carbonyl -1, 4- 20 di azepan-

| -yl)-2-(phenyls{fi- anw—;-amoanwﬁéﬁmhém@nwul pusmaige lgol”ismggal). @er%

;Tio Ir Z edag? b}’}%’?ﬁf’ él%p?%ﬁa’mng$ %%xm %ﬂaﬂn@ a?nﬁg%?a@ \l}'(élﬁ%rbrghém (T:%g eﬁ)}%ﬁl fi cat I on

by col.um ¢dpeRIirODMSTS o;ﬁ@@i@%@d&&a%am%&w@ wialRwed to cool and poured
N-(4-(4-t- butyI 0X carbon | -1, 4- di azepan-|
[ met hy|1§ ph&Rg PR wa)teramhﬁétyipﬂwﬁgwqt u@ﬁz@iﬁ@m tryoflimatiom vashed with water and o | .

Bac 25 depro 9 [ | n
anount of G’ lgrlé"’ggsé@ I—%ﬁ&ﬁg&om#g sol” aqg4f r%ﬁo @Dghgﬁ)’ne LLSi due
was Tecrysemlxaseﬂaﬁ{)@m 3.8 (br, 8 H), 6.64 (d, J= SIHZ,IH) 6.74 (d. J=4.8 Hz, 1 H), 8.09

(d, J= 8.1 Hz, 1 H); MS (ESI+) for C)sHsNsOS m/z 428.1709 (M) (calc. 428.1730).

20 Preparation of N-{4-(1,4-diazepan-1-yl)-2-[methyl(methylsulfonyl)amino] phenyl}-

sulfonamides
tert-Butyl-4- {3-[methyl(methylsulfonyl)amino]-4-nitrophenyl}-1 4-dlaz;epane-l-

carboxylate (2.5 g, 5.7 mmol) was dissolved in THF (50 mL) and methanol {5 mL). Raney
nickel (0.5 g) was added followed by hydrazine hydrate (0.5 mL). Nitrogen was evolved and

25 the mixture stirred for | hour. The reaction mixture was absorbed onto a bed of silica gel and
eluted with CH:Cly:MeOH:NH,OH (9:1:0.01 200 mL). The solvent was removed by
evaporation, toluene (200 mL) was added and evaporated to remove any water and
hydrazine. The crude amine (2.36 g) was dissolved in acetonitrile (50 mL) with
dimethylaminopyridine (0.8 g). This solution was divided into six portions. To three of

30 these portions was added a sulfonyl chloride (1.1 mmol) and the mixtures were stirred
overnight at 40°C. The reactions were worked up by adding ethyl acetate (50 mL), washing
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McOH ether to give 62.7 ng of product Mtl 501.3 Cal cd 501.16. Schene 3 30 To
a solution of NN{2-am no-5-(4-t-butyl oxycarbony)-1, 4-di azepan-1-yl)- phenyl}
-52 ro WD 02/ 092585 PCT/ SE02/ 00906 10 NOV 2005 net hanesul f onam de (134 ng,
0.35 mmol ) and pyridine (250 zL, 3.14 nmmole) in DCM (7nmL), the

sul fonyl ch | 455 mmol ) was added. After 2 h at r.t. t was
renoved. wa@gé%on by col um chr omat ography (CH2C13I Neomi:ggb%%

. . 5)
foll owed by Boc-deprotection which was achi eved by dissol ving t[ﬁ] ﬁ'@sf‘]&ﬁe
in small amount of 5 MeCH and adding HCl/ether. The m xture was left at r.t.
for 0.5 h after which the solvent was renoved. Recrystallization

(MeOH/ et her). A C . |

N-(4-(1, 4- (ﬁ] 5@%&%%&&%%%?’9? ?%dnyl iam%%%%ﬂe%ﬂ]? ETgeng%cbqrﬂtgthrilesul -f
onam de  hysisduets vexs plriieSdlydlash Gyronitographp@tytl aceeate: ool B:d kiThed weteniven
N-(2-am no-5-(4-t-butyloxycarhonyl-1,4- diatepan-I|-yl)- phenyl) .

met hanesul fAsPRRCHS %F%ﬂyﬁﬁgﬁfcﬁﬁpéﬁb@ﬁq’éﬁaﬁﬁf Hﬁi&gd' gé§°‘ﬁ§?“ 0%'.‘24715‘9%I ) to
gi ve befor - LRk K ' : i's
474.14. E E(ggpsh?%ﬁ“?%*i%f ?%gdgggﬁt’fsa@}é)p R e %ﬁﬂ?ﬁ%@ﬁ?ﬁ?ﬁa Bt

m no) pheny ML) eoltepteddy! @tratian antidniadizoder va@ukydr ochl ori de (Schenme 3) The
conpound was synt hesi zed from N-(2-am no-5-(4-t-butyl oxycarbonyl -1, 4-

di azepan-1-yl)- phenyl) net hanesul f onam de and 2- napt hal enesuf onyl chl ori de

(103 ny, %455,&,53@&,@@@{,&@ bef ore Boc-deprotection 120 rng of a purple
solid. Mr1475.1 Caled 474.14. 25 EXAMPLE 41 N.(4.(1,4

di azcpan- 1 BXAMPLE(S%t hyl sul t onyl ) ami no] phenyl } - 4-t | uor obenzenesul - fonami de
hydr ochl ori de (Scheme 3) 30 The conpound was synt hesi zed from

N (2- am no-5-(4-t-butyl oxycarbonyl -1, 4- di azcpan-|l -yl)- phenyl)

met hanqgul MNope(l¢tdimaepanl HIHD{abtpi aeesylivlfory)amiabjplienylb9- g, - 53 WO

021092585 methylbenzenesulfonamide hydrochloride (Scheme 2, Method 4)
Was obtained from toluene sulfonyl chloride: Yield 0.18g
'H NMR (400 MHz, DMSO-dg) § 2.04 (br m, 2 H), 2.36 (s, 3.H), 2.72 (s, 3 H), 3.05 (s, 3 H),
3.1-34(m, 4 H),346(,J=634Hz, 2 H),3.70(t,/=4.88Hz, 2 H), 6.69 (4, /=2.7Hz, 1
15 H),6.72(s, 1 H),6.95 (d, J=8.78 Hz, 1 H), 7.36 (ab, /= 8.54 Hz, 2 H), 7.57 (ab, J=8.54
-Hz, 2 H), 8.39 (s, 1 H), 9.24 (brs, 2 H); MS (ESI+) for C2oH2sN,048; m/z 452.1545 M*
(Calc. 452.1552).

EXAMPLE 53

N-{4-(1,4-diazepan-1-yl)-2-|methyl-(methyl-sulfonyl)amino] pheny)}-naphthalene-2-
sulfonamide hydrochloride (Scheme 2, Method 4)
Was obtained from 2-naphthalenesulfonyl chloride: Yield 0.09g _

'H NMR (400 MHz, DMSO-dy) 5 2.0 (br m, 2 H), 2.66 (s, 3 H), 3.05 (s, 3 H), 3.0-3.4 (m, 4

25 H),3.43(t,/=7.08 Hz, 2 H), 3.66 (brt, J = 5.1 Hz, 2 H), 6.65 (dd, J= 9.0, 2.9 Hz, 1 H),

- 6.68(s,1 H),6.90(d,J=90Hz,1H),7.65(q,/=8.0Hz, 1 H), 7.68(q, /=83 Hz, | H),

7.8(d,J=6.8Hz 1 H),8.04 (d,J=7.8 Hz, 1 H), 8.12 (t, /= 8.8 Hz, 2 H), 8.32 (s, 1 H), 8.68
{s, 1 H), 9.2 (br, 2 H); MS (ESI+) for C23H2sN.0.S; m/z 488.1529 M” (Calc. 488.1552).

3¢ EXAMPLE 54



PCT/ SE02/ 00906 10 NOV 2005 0.455 nrnol) to give before Boc-deprotection 170
ng of a purple solid. MH 443.1 Calcd 443.11. EXAMPLE 42 5

N-{4-(1, 4-di azepan- 1-yl) - 2- E(net hyl sul f onyl ) am no] phenyl } - 4- ni t robenzenesul f
onam de hygy@sdbéys de (Scheme 3) The conpound was synt hesipggsphieis
N-{2-arni no-5-(4-t-butyi oxycarbonyl -1, 4- di azepan-1|-y1)- phenyl? 2

nmet hanesul f onam de and 4-nitrobenzenesul fonyl chl oride (101 ng, Q@U& %5
nmol ) according to general nmethod 3 to give before Boc-deprotection 118 ny
of a purple solid. Ml 470.1 Calcd 470.11. EXAWPLE 43 15

N-{4. (1, 4-§i Qidzepan-1-y1)-2-[methy}(methylsn)fonyl)amino]phen 2-pyridinyl)-2-
yl)-2-]( meﬁb I %f onyl )Sm’ﬁ%] p!men}r " _yr{ rit l)Jororr!eEt y?L), s-‘b pr?rﬂ r%lésul f onam de

hydr ochl ortlﬂopt(eﬁcmlfen&)ndﬂtwdtmbmdﬁswas&ﬁﬂﬂbgd 4pd from

ot ﬁ;??sﬂf% o ilss Sl HRR! P i SeRBE R bieaBE Vg 128 | | 1y
8. 455 i 1
2031 T30 (L NRMRCKG0 REHRTAMEONFERR (T, 2 ?H’f??éir? 19, 3870 rmeﬁo” @"‘ v

- 2- { ( mat hyHY Gl4Somy Fafinl Ha) pHEHI) (g 7rﬂa)t 6.75 bt der it 01 Had Hbﬁe?tﬁl(sl,d H), 7.03

e L R AL PR .-

met hanesul gongy), 46 pd, =9, wr}%wlﬂ)owj echjem siﬁz(ﬁﬁ) rmseda Aé&gngﬂ B,to
gi ve bef ore 'Boc-deprotection | cd

urple soli
1 SIS Eaup D, A5 G A0S CHSer Bt AEBESOmA08! 10NMY) (BobeSaT 1339,
N-{4- (1, 4-di azepan-1-yl)-2-[ (et hyl sul fonyl)am no}phenyl)-4-(triil uoronethox
y) - benzenesul f onam de hydrochl oride (Schenme 3) The conpound was synt hesi zed
from Np{ 2-SuHeme35- (4-t-butyl oxycarbonyl -1, 4- di azepan-1-yl)- phenyl
} met hanesul f onami de and 4-trifl uoronmet hoxybenzenesul fonyl chloride 5 (119
ng, 0.455 mmol) give 140 ng as a purple solid. Ml 509.1 Cal cd 509. 11.

V(4 (1, 4 adS M N FA S e emR ey s, o
bcnzenesulfonamlde (9b 5 mg, 0.207 mmol) and pyridine (i31 pL, 1.6 mmol) in DCM ('?
mL), the sulfonylch]onde (0.27 mmol) was added. After 2 h at r.t. the solvent was removed.
15 Purification by columnchromatography (CH>Cl,/MeOH/Heptane, 4:1:15) followed by Boc- .
deprotection which was achieved by dissotving the residue in smali amount of MeOH and
adding HCl/ether. The mixture was left at r.t. for 0.5 h after which the solvent was removed.

Recrystallization (MeOH/ether) afforded the final product.

20
EXAMPLE 55

N-{4-{1,4-diazepan-1-yl)-2-[(phenylsulfonyl)amino]phenyl}-1-naphthalenesulfonamide
25  hydroechloride (Scheme 3)

The compound was synthesized from of N-{2-amino-5-(4-r-butyloxycarbonyl-1,4-
diazepan-1-y1)- phenyl} benzenesulfonamide and 1-naphthalenesulfonylchloride (61 mg, 0.27
mmol) to give 56 mg as purple solid. M+1 537.2 Caled 537.15; 'HNMR & 8.67-8.64 (m, 1H),
8.10 (d, 1H), 8.02-7.98 (m, 1H), 7.89 (dd, 1H), 7.77-7.38 (m, 8H), 6.46 (d, 1H), 6.26 (d, 1H),

30 6.14 (dd, 1H), 3.54 (app t, 2H), 3.36-3.31 (m, 2H), 3.17 (app ¢t, 2H), 2.05-1.96 (m, 2H).

EXAMPLE 56

-62-



to i soxazol esul fonam de hydrochl oride (Schene 3) The conpound was
synt hesi zed from N (2-am no-5-(4-t-butyl oxycarbonyl -1, 4- diazepan-1-yl)-
phenyl } met hanesul f onam de and 3, 5-di et hyl i soxazol e- 4-sul fonyl chl ori de (89

nmy, 0.455 Quebhordg 0 give 120 ng of as purple solid. Ml %&0‘?@},@@ 444, 13.
is EXAMPLE 47 N-{4-(1, 4-di azepan-1-yi)-2-[(nethyl sul fonyl)am no

phenyl } - 3- net hoxybenzene- sul f onam de hydrochl ori de (Schene 3) AL Wn@gimd
was synt hesized from N (2-am no-5-(4-t-butyl oxycarbonyl-1,4 20 di azepan-|
-yl )- phenyl) nethanesul fonam de and 3-net hoxybenzenesul f onykhl ori de (94 ny,

0. 455 mkﬁi_.éll-gl,Iﬁhiégze}igrgil?%b?ilFﬁeﬂﬂhﬂkﬁyﬂ%ﬁﬁo}p%’h}l}%iEle%zﬁﬁiinéﬁia 13.

| NTERMEDI
4-{ 4- (j ( 4-uaphithdloiesoifohauide dydidehioride (Scheedyet hyl sul f onyl ) ani no[ phenyl ) -
1, 4-di -1 b | at h hqad 4. t-B | 4
(ami tr o 51 (el eBROrRR YR SHFASFaHEI Py Vb g b dysiboRdride (1 g
2.4 mol ) df&%péﬁ-ﬁgﬂl- Y61} BendenBsul f8Rarhide amighrstMBAM (76 %&‘rb)zfz nadis Yo give kel
was added f 0.2 ).

(0.2 9 ol 'owed by hydrazi ne h¥drate ( Ni t rogen was
evol ved arfd m@4Spuxpleseli®dish $§03daléd 80120 CHNMERIH 8.86£d,ctH)oB 6k 18N8t 0 be

nyar at e weAmaED: P DG b, B T 1ed alert 215 B SHE S

02/ 0925853&@2415,5@13/:@@99@5@,~ / 2005 was absorbed onto a bed of silica gel
and eluted with CH2C12: MeOH NHAOH (9:1:0.01 150 nl). The sol vent was

removed by evaporation, toluene (100 nL) was added and evaporated to renove

any water E{%ﬂﬂ[ r@zi ne. The crude amne (0.9 g) was dissolved in
acetonitrite ?ggsﬁ’i) To this solution under nitrogen was added

di et hyl am nopyridine (0.32 g) and s tol uenesul fbnyl chloride (0.51 g) and
the mxture stirred for 3 h . The,solutjon was poured into water (100
1) and. eRCHEtb IR ALy e LtoRgha iR lohst O geplncsifoasridzas
washed wi mgd%@hﬁ;ﬁdéﬂ(sgﬁgnpgpr My' SO4 and evaporated to give 0.83 g of crude
product which was purified by flash chromatography (EtOAc: Petrol 1:1).

Yield 4.53 g (Zhepompaundivrsspahesized froapufild){2snting-§4-r-butydoxyearbomylH)4- 1. 91
J= 6.%1 Hz, 2 .3 030 3.05. (25, t : 3, 16¢ 3, 33
Oy "o kthabiy P ubefy e Bapsilgdinigh amd 8-y Qincbionl Riiagih (61 i 437 53 4

(ab, I 9nfidolft, give ) mefd pufple solid. R+GF3BI2, CdledH38.16. 27 (ab, J=.8.55 Hz, 2

H, 7.33, 7.36 (2s, 1 H), 7.57 (ab, J = 5.06 Hz, 2 H; M5 (ES1+) for
C24H34N4A06S2 rr/z 561.1504 (M) + (Cal cul ated 561: 1817). 15 EXAMPLE 48

EXAMPLE 53

N-{4-(1,4-diazepan-1-yl)-2-[(phenylsulfonyl)amino]}phenyl}-2,4,6-
20  trimethylbenzenesulfonamide hydrochloride (Scheme 3)

The compound was synthesized from of N-{2-amino-5-(4-2-butyloxycarbonyl-1,4-
diazepan-1-y!)- phenyl}benzenesulfonamide and 2-mesitylenesuifonyichloride (59 mg, 0.27
mmol) to give 56 mg as purple solid. M-+1 529.3 Calcd 529.70; '"HNMR § 7.80-7.47 (m, 5H),
6.93 (s br, 2H), 6.64 (d, 1H), 6.46-6.39 (wn, 2H), 3.60 (app t, 2H), 3.39 (app t, 2H), 3.21 (app

25 t,2H), 3.12 (app t, 2H), 2.36 (s, 6H), 2.26 (s, 3H), 2.08-2.00 (m, 2H).

EXAMPLE 59

N-{4-(1,4-diazepan-1-yi)-2-|(phenylsulfonyl)amino]phenyl}-4-
30  methylbenzenesulfonamide hydrochloride (Scheme 3)
The compound was synthesized from of N-{2-amino-5-(4-r-butyloxycarbonyl-1,4-
diazepan-1-yl}- phenyl}benzenesulfonamide and p-toluenesulfonylchloride (51 mg, 0.27

=631 -



N-(4-(1, 4-di azepan-1 y[)-2-1(methyl sul fonyl)am nol phenyl } - 4-
nmet byl benzennesul f onam de hydrochl oride (PHA 516123A) tert-Butyl 4- (4-
([(4- met hyI phenyl ) sul fonyl ] ami no} -3 20. [(nethylsul fonyl)am noj phenyl }

, 4-di ag?&a, dgs-carboxylate (0.5 g) was dissolved in W oohd S NiL).
A sol ution o i | n ethyl acetate (IN, 25 nL) was added an H}t@
stirred for 2 hours. Ether (200 nlL) was added and the m xture stlrr or 3

hours to allow full precipitation. The product was collected by filtration,
washed with ether and dried. Yield 0.43 g (98%'H NVR (400 MHz, DVBO d6)

82.03 (m s , 2% [

3.11-3. 19 i’h’m’lwzﬁgf ﬁ?éft%%r s ]Sﬁ““ lég:{%d 503 ]1%5 %s?}ﬂ ﬁﬁ‘%‘%
23432(d| ab 6. 52F(d2118) Hi}(dBIWAOIdd:I)IH)GB 6.’2(ai)pb,,2(}11)638§€(aﬂ;i2t, 2H), H)?.ZS (?;i ﬂ,z([-lij, J—
(s, | élé(em-*rt 2§zl)+%38(§ wgu@%(m,% (ESI +) for CsgHL7N404S2 w&
439. 148 (*4+H) (Cal cul ated 439.1474). 30 | NTERMEDI ATE 12 -56 WO 02/ 092585
PCT/ SEO2/ 00906 10Nov2005

N- et hyl s N- EXAMBDE®02- ni t r ophenyl ) net hanesul f onanmi de (Schene 2, Met hod 4)

N- et hyl -rnet hanesul fonam de (Mjs et al. |.Chem Soc. Chem Com 1972 p412) (5
g 40.6 mmol) was added to a suspension of sodiumhydride (1.9 g, 55%in

m neral oi N)_ A-aRRusnoHsn M (e§90 L) under nitrogen. The m xture was
warmed to 55 or on%ou? 5 aln(g;-Z 4-di fl uoronitrobenzene (4.4 nlL) was added

dr opwi se. iihm)ﬂéhclylbnlfmﬁ}aanmp)mnﬂﬂbm@esuvman@hthydpmmwu Schem@mBer (500

et ¢ washed w ¢ KoGapEpouT MG spbRil Bt NI PR BT 7 °

producto Thigzdpanaiyl)- eDNEbmsnerselumMﬁﬂdd)ynd btthm;,@éneanfduyldmdaﬁer(sfs Tmez:cr ude
product was purified fl ash chromat ography (ethyl  acetate:petr

yi el d the mawl) e '393{‘%56@% -dgprotastion d 21188 25 PuEle iselid Mt g & ﬁeﬁﬁéﬁlwﬁm d

0, €8 ¢ o 41l &8T5t ot Pate, IREARTE TR Migrh, L iosgd Ry e s

4- (g [elt byHé)(;rEtﬂﬁyddﬂualrQ/#?] ﬁtlﬂH;,n,oals’n(ajjpttr HWeNY1 {aph, 14 2H),Z 2D tapp tJ 2H), 3.15

car boxyl ate (Schene t 4

N Et hyl - N‘@Bpflggﬁr%gégrﬂlﬁ%gﬁényl ) met hanesul f 6nam de (3." g, 12.2 innol),
tert- putyl | -honopi perazinecarboxylate (2.5 g) and potassi um carbonate (2
g) were heated ether in DMSO at 50 C for 5 hours. The sol ution was

al | owed toE&MPIeﬂ\gl poured into 20 500 nL of water. The solid product was
collected by filtration, washed with water and dried. The product was

purlfled £l .chr o ceta 1: 1) Yield 2. 6g
(48% ° "(@86‘ Mﬁi’“‘%%ﬁﬁﬂ%fgﬁﬁww apiing P§‘§R§é %5 1.39 (s, 9 H),
2.0 ( br 2gildethoxybenzenesulfonamide hydrochloride (Scheme 3)

20 The compound was synthesized from of N-{2-amino-5-(4-:-buty}oxycarbonyl—l,4-

diazepan-1-yl)-phenyl} benzenesuifonamide and 2,5-dimethoxybenzenesulfonylchioride (64
mg, 0.27 mmol) to give 14 mg as purple solid. M+1 547.3 Calcd 547.16; 'HNMR & 7.71-
7.00 (m, 9H), 6.48 (dd, 1H), 6.16 (d, 1H), 4.04 (s, 3H), 3.68 (s, 3H), 3.56 (app t, 2H), 3.33
(app t, 2H), 3.17 (app t, 2H), 3.11 (app t, 2H), 2.03-1.95 (m, 2H). '

25
EXAMPLE 62

N-{4-(1,4-diazepan-1 -yl)-?-l(phenylsulfonyl)amino]pbenyl}-z-
meth)'lbenzenesulfonannide hydrochloride (Scheme 3)

30 The compound was synthesized from of N- {2-amino-5-(4-r-butyloxycarbonyl-1,4-
diazepan-1-yl)- phenyl}benzenesulfonamide and o-toluenesulfonylchloride (51 mg, 0.269



2.99 (s, 3 H, 3.2 (br, 2 H, 3.54-3.75 (br, S H, 6.65 (br d, J= 9.3 Hz, |
H, 6.67 (d, J=2.93 Hz, I H), 81 (d, J=9.3 Hz, | H; M (ESI+) for
C19H30N406S nilr 442 (Ms). 25 Preparation of NV-(4-(1, 4-di azepan-1

y!)-2-f et hwio02/002888y| sul f on), | )am no] plhenyl)- sul fonam deBCTfslB&mmnﬁyl 4- f
3-f ethyl (nmet hyl sul fonyl ) am no) - 4- ni trophenyl ) -1, 4-di azepane-| - ﬁl&%hﬁ?t e
(2.5 g, 5.7 mol) was dissolved in THE (50 nL) and nethanol (5 rrL)

30 nickel (0.5 g) was added foll owed by hydrazine hydrate (0.5 nlL). N trogen
was-evol ved and the m xture stirred for 1 hour. The reactlon m xt ure was
absor bed omtmlatolgiee IF mgias purplegelid.avidl 56173 (Elcd D N5 SNNIEE TEH2100808)10 Nov

- emoved byS SR PapU D 51 DR 200 HIc XA Ak ey apor al ed 10 1 emove

any water and hydrazine. The crude amine (2.15 g) was dissolved in
gcetonitri#§3§ﬁngké wi th dinmethyl am nopyridine (0.8 g). This solution was
divided into ree portions. To each 5 portion was added a suifonyl chloride
(2.2 nol) and the mxtures were stirred overnight at 40C The reactions

were worked up by adding.to water ' extractl n the product into
et hyl acet4rBat “%@M!“Vﬂ‘??@%ﬁ@f’}géf&oheﬁ SB'\';‘é"rY PReRyliv apor ati ng. Each

of the cruglg phRfde dPJc‘l] ﬁg\eﬁgm |f| ed by fl ash chromat ography
(ethyl acet g?lg&gg?rolﬁ fi,? They re tﬁen deprotected directly by

di ssolving in n‘BtdmmiOu(lcl@amwthesnzgd frawiof - 2-smingt 3-Oh-bltyla@lycarbonyl-hyh-

N 50 d 2 h duc
O Tort ot Verepre o RBpn FlbsheneShitoBhmioe BB A Hop O Bh PR O ny R e (67 Mgt
vacuumy Theady @eiéery1s gmtvalrﬁ% ﬂ\ﬁfﬂ% sofiXAWPL s Ciled 559.20; ‘HNMR s 7 77 7.47
N-{4- (1, 4- di azepan- 2-T et ?/Hﬂ( met hyl sul f onyl ) - am nol

n
ot oy Do g0y . B6r8 s, R (0TI S SRS ] (ABEDOAORTE DU ek apprsd

0 70 (o) B33 P G ?ﬁ?'ﬂ’?ﬁl@&%?%?@ﬂvo—%@%ﬁ?m ¥
?qOZJB 13 %}gr 1st2- 505|_$)n32l:136(§98(2gr1$72 H)2 6. 62 257gt(mj_2 H?S §294 (d, ’JB E53003
Hz, | H), 7.38 (ab, J= 8.06 Hz, 2 H), 7.70 (ab, J= 8.06 Hz, 2 H), 5.52 (s,
1H, g2 LEsd) MB (ESI+) for C2i H3ONA04S2 rn/z 466.1722 M (Calc
466. 1708). 25 EXAMPLE 50 N-{4-(1, 4-di azepao-I|-yl)-2-{ethyl-(methylsul fonyl)
-am no phenyl}-3, 4-

N-{4-(1,4-diazepan-1-yl)-2-[(phenylsulfonyl)amino]phenyl}-3,5-dimethy)-4-

isoxazolesulfonamide hydrochloride (Scheme 3)
The compound was synthesized from of N- {2-amino-5-(4-¢-butyloxycarbonyl-1,4-
20 diazepan-1-yl)- phenyl}benzenesulfonamide and 3,5-dimethylisoxazolesulforylchloride (53
mg, 0.269 mmol) to give 32 mg as purple solid. M+1 506.3 Caled 506.15; '"HNMR 8 7.75-
7.48 (m, 5H), 6.92 (d, 1H), 6.59 (dd, 1H), 6.28 (d, 1H), 3.62 {(app t, 2H), 3.41 (app t, 2H),
3.21 (app t, 2H), 3.12 (app t, 2H), 2.23 (s, 3H), 2.13 (s, 3H), 2.09-2.01 (m, 2H).

25 EXAMPLE 65

. N-{4~(1,4-diazepan-1-y1)-2-[(phenylsulfonyl)amino)phenyl}-3-fluoro-2-
methylbenzenesulfonamide hydrochloride (Scheme 3)
| The compound was synthesized from of N-{2-amino-5-(4-r-butyloxycarbonyl-1,4-
30 diazepan-1-yl)- phenyl}benzenesulfonamide and 5-fluoro-2-methylbenzenesulfonyichloride
(56 mg, 0.269 mmole) to give 7 mg as purple solid. M+1 519.3 Calcd 519.15; '"HNMR &

=65 -



di met hoxybenzenesul f onam de hydrochl oride (Schene 2, Method 4) WAs obt ai ned

from 3, 4-di net hoxybencenesul fonyl chloride: Yield 0.43 g 30 1H NWMR (400 MHz,
DMSO-d6) 8 0.81 (t, J- 7.08 Hz, 3 H, 2.05(m 2 H), 3.08 (s, 3 H,

3.03-3. 11(wbm2@e9dss8. 11- 3. 19(br,2 H), 3.45(t,J" 6.10 PCT/SE02/00906

Hz, 2H), 3. 52(q, J- 7. 08Hz, 2H), -58 WD 02/ 092585 PCT/ SE02/ 44946 10 NOV 2005 3. 68
(br t, J =5.13 Hz, 2 H), 3.77 (s, 3 H, 3.81 (s, 3 H, 6.66-6.7aNinl2 H),

6.97 (d, J =879 Hz, I H, 7.09 (d, J =855 Hz, I H, 7.33-7.4 (m 2 H),

8.49 (s, I H, 9.3 0or s, 2 H M (ESI+) for C22H32N406S2 mlz 512. 1759 M+

(Calc 512. 717333)18(51 Em;mza(dﬂﬂ) 64S(dd 1H),634(d tH), 3.59 (app t, 2H), 3.38 (app t,

N-{4- (I, 4-di aze %% [ et h%/ &meth sulfonyl anm no phenyl)

qui nollneéﬂ}iéﬂ r30’c3l{PPR 8 )(2§: 22.08898dm. 2H)\\as obt ai ned from
8- qui nol i ne squonyI chloride: Yield 0.46 g to rH NVR (400 MHz, DMSO d6) 6
0.17 (t, J=7.08 Hz, 3 H, 2.06 (m 2 H, 2.93 (s, 3 H, 3.0-

3.2(m6H) JEXAMPLE6S. S6 Hz, 2 H), 3.70 (t, J =5.12 Hz, 2 H), 6.59 (m |
H,6.77(dmJ 9 Hz, | H, 7.31 (d, J=9 Hz, 1 H, 7.65-7.75 (m 2 H), 8.24
(d,J5732Hzl ,829dJ—95HzI H), 8.55 (dd, J= 8.55, 1.71 Hz,

IEE? ¥) 9f é?*‘&’f%hi%ﬁ{%%&@@ lf?qg "ﬁ%‘ﬁ’i‘%@’}“‘ﬁl’;?"é@ﬂghé“ﬁi}“ieeg ° (1ng l\F%'EEDI\/iED:ViTE 14
2* b ‘&?{‘?‘Sﬁz““‘“w”bm"%“mw“ﬂ?"“'ﬁ*iﬁ‘??”o nesp. Method 4)cm|> and
20 potassiumc GH B“ﬂ%syﬁﬂggzgﬁ?mggﬁf@g@ 'S?@h‘qﬁwg@‘ %’Hﬁ)‘ 80C

over ni ght giaz¥ine1- (ﬁsﬁmhbef&ﬁeﬁﬁ@ﬁﬂmﬁehﬁm&&r@kmﬂm&ﬁbﬂ&m@m@oﬂ&N

300nL). The solid product was collected by filtration, washed 'wth wat er

and drmed(ﬁ%ngl@’éQmT@IQ)SQ%verMmmmLmESMMm CSICBSQSQ& 'HINMIR B 6 92

10 0" by s 80548 Opordee 83 Eabifaadeie s & o, Sl oy Bt o 15 7

N- (5- Fl uonep,2.mi tabpR o)y 317 ReppRl 1), 3Eiases oHS, QroRod.de (b Saie e 2, &l ethod 4)
N (5-f 1l uoro- 2-ni trophenyl ) net hanesul f onam de conpound (5g, 21 nmmol), nethyl
30 iodide (3nL) and potassium carbonate (10g) were stirred together in DVBSO
(100M) alsy 3\9&3\69”" ght. The reaction was not conplete and a further | nL
of nethyl “Todide was -59

15
N-{4-Q1, 4-dnazepan-l-yl)-z-[(methylsulfonyl)ammolphenyl}-N-
methylbenzenesulfonamide (Scheme 3) '
N-methyl- {2-amino-5-(4-t-butyloxycarbonyl-1,4-diazepan-1-yl)- phenyl}-
benzenesulfonamide (0.196 g, 0.426 mmol) was dissolved in pyridine (1.67 ml) followed by
20 the addition of methyl sulphonylchloride (57 mg, 0.50 mmol) The ractiom was stirred at rt
for 3 h. The mixture was concentrated and treated with trifluoroacetic acid (50%) in DCM for
30 min then concenirated and left for our HPLC Separation specialists. Further purification
by column cheomatography DCM/ MeOH (9:1) afforded 32 mg, 0.058 mmol in 13% yield of
the title compound. 'H NMR (CD;0OD) & 2,17 (m, 2 H), 3,05 (s, 3 H), 3,14 (5, 3 H), 3,27 (m,
25 2H),3,38(m, 2 H), 3,57 (m, 2 H), 3,77 (m, 2 H), 6,28 (d, 1 H), 6,41 (dd, 1 H), 7,06 (d, 1 H),
7,65 (m, 5 H); *C NMR (CD;0OD) § 25,0, 38,7, 39,0, 45,1, 45,5, 45,8, 47,0, 100, 103,9,
108,1, 121,4, 125, 126, 128, 133 4, 136, 137,5, 148,5; M/Z Calc for (CisHz6N40.S,) 438.14
found M*+1=439.2

30 EXAMPLE 68



WO 02/ 092585 PCT/ SE02/ 00906 10 NOV 2005 added. After a further 24 hours at
80C, water (1040nmL) was added. The solution was decanted froma snall
anount of sticky residue. The product crystallized out fromthe aqueous

sol ution ( and was collected by filtration, washe r and
dried. Yie dagwéégs( 63%; 3H NVR (400 Mz, CDCL3) 5'3.04 (Oi’&‘é§ s,
3 H, 720 (m | , § 7.31 (dd, J 8.54, 2.68 Hz, 1 H), 80(ddDNIUV-ZU%3

5.6 Hz, 1 H); M (ESI +) for CngFN2048 mz 248 M+. | NTERMVEDI ATE 16 io0
tert- Butyl 4-{ 3- (met hyl (et hyl sul f onyl ) anni noJ- 4- ni t rophenyi ) - 1, 4- di azepane-

| - car boxyl kbl Dami R

N- (5-Fl uorﬁgs'rgli’tﬁ?dgg r?éll)yﬁ-&negghhﬁ%?%lﬁ%fsom?%‘r‘?glr%l%hénzgﬂ g, 12.5 mmmol),

tert- butylméthbmiSﬁﬁemnHadaiGda(Shhxmba)e (2.5 g) and potassium carbonate (2
g) were heated _tog 50 _rnL g; overni ght, The sol ution

was al | owed to %W‘éﬂd[bp%%lf‘%a -(42-bptrlexys “"H”l!Ei Frageerat-yhhehawlt-d product

(Bo%g i NEE (00 pkie Q106 BoL o) bisheipn el pyiie oFf) OBy By .

H), 3.28 (she &idifion &f paitglpheuyi-s8lphdhnylchltde (88 mg) 0-508uriolthe réackipn was stikredd.  J

= 4.8 Hz, | S
428. 1709 ( “(Feraﬁb q‘?-xgéélx%ﬁas cog@prﬁp@ﬂg?éfrpgﬁd &EI? tnﬂuoroaceuc acl?(%'(\)%} z
of N-(4- (I, ‘b@M&}‘éﬁp@lﬂuh Bieh korcehtdi®d Ahdl lefi T6H di HPRICOSHpbo A5k SREARAS FirthesS U

f onani des tert-Buty

(3- [ net hyl pusfitaction bydlesh ;tamobmmmmrswlf Nepmﬁji)emf&@@ndéll 10.g, 0.175

0 Raney %rﬁ%lwaﬁg"(wgldga%goaa%g@ ARSI S on LonnE gl 08 ot

Ni trogqp \A@&@MHPQ,% afi{)tmwma HPGG Fi(d;llﬂlj 6@1(&1@599(&@}0,6@,51730“
m xture was sorbed onto a silica uted wit

CH2C1b: Me OBMN$EIHV(S Chl @00@61@30%94&)1511&4 %g\f@m%él“rgﬂﬁved by evaporation,
toluene (200 nm.) was added and evaporated to renpve any water and hydrazi ne.
The crude amine (2.36 g) was dissolved in acetonitrile (50 nL) with

di met hyl amGragiydliméthed (ér. the gyepalition 6Dinshosnlfonanidés vi ded into six portions.
To three of 30 these portions was added a sul fonyl chloride (1.1 nmmol) and
the m xtures were stirred overnight at 40C. The reactions were worked up by
addi ng gt hgkhaﬁggate (50 nmL), washing -60 WD 02/092585 PCT/ SE02/ 00906 1 Q
NOV 20 5 wth brine and water, drying over MgSO4 and evaporating. Each of
the crude hoc protected products -Ruiified by flash chroﬁ’at ogr aphy
(ethyl acetate:petrol 2:1) NoThey vverqqothen

Gt G O ¢

Hydrazine 1. Ar-S0,-Cl N
(Nj E:] hydrate 2. HCVEther
ne
R R

3

R = BOC ‘
R
R =BOC, Me R=H, Me

EXAMPLE 69

20 _
N-[2-Amino-4-(1-piperazinyl)phenyl]-3-fluorobenzenesulfonamide (Scheme 4)

tert-Butyl 4-(3-amino-4-nitrophenyl)- I-piperazinecarboxylate (1.5 g, 3.5 mmol) was

dissolved in methanol: THF (4:1). Raney-Ni (900 mg) was added followed by addition of
hydrazine monohydrate (900 mg). The reaction was stirred at r. t. under N; atmosphere

25 ovemight. Starting material was present. Raney-Ni (400 mg) was added and the reaction was
stimed overnight. The reaction was filtered through celite pad followed by washings with

-61-



deprotected directly by dissolving in nmethanol (10 nL), adding a solution of
HCO in ethyl acetate (IN, 50 nL) and stirring for 2 hours. The products
were precipitated with ether (500 5 nL), collected by filtration and dried
under vacuum The products obtained were: EXAMPLE 52 io

N (4- (1, 4- dv@aspessd y!)-2-j methyl (methyl sul fonyl ) - ani no}prm'mohmm

nmet hyl benzenesul f onam de hydrochl ori de (Schene 2, Method 4) vaﬁmggi
fromtoluene sulfonyl chloride: Yield 0. 18g 'H NWR (400 MHz, de6) 8
2.04 (br m 2 FD, 2.36 (s, 3 FD 2.72 (s, 3 H, 3.05(s, 3 H, 3.1-3.4(m-4

H),346(tJ 6.34 Hz, 2 H), 3.70 (t.J = 4.8S Hz, 2 H), 6.69 (d, J= 2.7
Hz, | S H) efandR The volbtitds weﬁ: %%rﬁked toafford 93%3%f 21anhﬂo-5-z4%ufh§ﬁabokyl 3 54 Hz,
> H. 7.57 (ab, J= 8.54 8.39 (s, 1 H), 9.24(brs, VB (ESI +)

for 020H23mmuylhmhm52 1545 Mr (Caic. 452. 1552) EXAI\/PLE 53 20
N-(4-(1, 4-di azepan- 1-yl)-Z-[net hyl - (nmet hyl -sul fonyl )a m na]

phenyl } - napht hal ene- 2- sul f onam de hydrochl oride (Scheme 2, Method 4) Was
obt ai ned from 2-2%@}1% mnmay]éaaawll b&ﬁilﬂﬁ)armlﬁﬂ(dS@ 9038%&61)6:4@0 MHz,
DMSO-d6) S 2.0 r rﬁadl—% cth) (11‘3 m n&4 25
H, 3.43 (tdlssglﬂed?lf()gll{&ﬁh( mn) 3- f@me@lwlsqlfonylchbn 74 mg, izq)’»sz gD, paidin

o, 1S WS i) g adglond il wis Ryted e o e 48 o7

7.8 Hz Thé réé):norSw&qu(duchsJi—wﬁa NaMZO; &afd}atecﬂaq?ﬁo&s%oluboh@ extactl with 1 H),
9.2 O, 2 M5 (ESI+) for C AgNAQ S2 488. 1529 Mt (Galt. 485.1552). 30

EXAVPLE 54 CHa€la. s orgatio phess v Pgtﬁ‘ésﬁf@@oﬁ‘tw M Fonerptrated to give an oil

N-{4- (1, 4- t : 2-pyridi
yl§ 2E t hi gép esul“% élr]l)éfrir%{d ﬁr och oérﬁlyécﬁé{% C %@’%?EMNﬁg OE%/;: nleg
from 546 2- pwm a%ho Hfdri oﬁNdﬂaiﬂﬂﬁ-dK#daybmg’ldaﬂmbcylel-pl‘piembiiyl).—IZ g 'H NVR (400

MHz, DVSO-d6) 8 2 H. 2.90 (s, 3H, 3.07 (s, 3H, 3.1-3.4 (m
4 H), 3.48 “?@bm?enﬁugfbwlg?(ﬁé)fk?s 71 (m 2 H), 6.75 (dd, J= 9.0, 2.7 Hz, 1

—®o
oo

H, 6.78 (s, | H, 7.03 (d, J=8.8 Hz, 1 H), 7.39 (dd, J= 7.6, 4.2 Hz, |
H, 7.50 (d, J= 4.2 Hz, | H), 7.84 (d, J= 3.9 Hz, | H, 7.91 (td, J = 7.6,
1.7 Hz, | H), 5N€(3 s(mipo-a:(@tmsbumcamaomyl, 1-81pE&Z(TU1}3}HumBEdﬂzneshlf¢i)amld8(l&!) (s,
|

7
Iii) 25 bs were crgso]v'g ug meth 31)101 (8 5 mCE)zfl_ﬁgvlh\'lé g)’s gﬂe addition Otldlet%logthﬂ (4 CiBe

521. 1225) .
15  Ether/HCI gas was added tili pH = 1. The reaction was stirred at room temperature for 5 h to

afford the titie product as a white solid "H NMR (methanol-d3) § 3.25-3.50 (m, 8H); 6.5 (d,
1H); 6.75 (dd, 1H), 7.0 (bs, 1H); 7.3-7.6 (m, 4H); MS (posEI-DIP) m/z = 351.2 (M+H).

EXAMPLE 70

20
N-[2-(ethylamino)-4-(4-methyl-1-piperazinyl)phenyl]-3-fluorobenzenesutfonamide
hydrochloride (Scheme 4)

To a solution of N-2-ethyl-4-(4-methyl-1-piperazinyl)-1,2-benzenediamine (0.200 g,

0.853 mmol) and pyridine (0.48 mL, 5.97 mmol) in DCM (8 mL) was added a solution of 3-

25 fluorobenzenesulfonyl chloride (249 mg, 1.28 mmol) in DCM (2 mL). The mixture was -
stirred at room temperature for 16 hours. DCM (10 mL) was added and the mixture was
washed with saturated agueous NaHCO;. The organic layer was dried over Na;SQy, filtered
and concentrated. Column chromatography on Al;O; using EtOAc/5% MeOH as eluent gave
two products. First fraction contains 110 mg of N-[2- (ethyl[(3-

30 fluorophenyl)sulfonyl]lamino}-4-(4-methyl-1-piperazinyl)phenyi]-3-
fluorobenzenesulfonamide hydrochloride. Second fraction contains 100 mg of N-[2-
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to Schenme 3 To a solution of

N-{ 2- am no- 5- (4-t-butyl oxycarbonyl -1, 4-di azepan-1-yl)- phenyl}

benzenesul fonam de (92.5 ny, 0.207 rnnol) and pyridine (131 .LL, 1.6 nmol)
in DCM (7 L), the sulfonylchloride (0.27 mmol) was added. After 2 h at
r.t. the seo/@do2yess renoved. is Purification by col umchr pgaiseesaessy
(CH202/ MeCHI Hept ane, 4:1:15) followed by Boc- deprotection which m 005
achi eved by dissolving the residue in small anount of M:OH and ;L r!{g2

HCl /ether. The m xture was left at r.t. for 0.5 h after which the sol vent
was renoved. Recrystallization (MeOHl e#her) afforded the final product: 20
EXAMPLE 55 (ethylamlno)-4—(4-methyl- -plperamnyl henyl]-3 ﬂuorobenzcnesulfonamlde hydrochloride.
N-(4-(1, 4-di azepan 1 yl phenyl su fon am uol phen - 1- napbt hal enesul fo
nam de 25 %E?Qﬁ%th& q‘h”@‘% yoksHtylamigo 'ﬁ@gl}’l: d from of

Bta%geﬁ(ransEFP@nam"é’ﬁ“L%‘l}f§na§{?F ene%ﬁnﬁ@%ﬁn JI&T%WSQ'FQ%I) to

give 56 ng 1@24M§I1H),smvs @rstg 56@759@ aH) 5353-150 (lﬁIN\IIj% @ma%?d 8=64 (m

IH), 3.14 '%z ? ﬂé 8H) ,
6.46 (d5 | 116) §6‘55c€+35|(rp9’H) 05,70, n(,&cﬁ) 3 -3‘@(%72‘%%1%-&9@9? ,23663. 31
PQT/ éE?)z / o&%’Bé‘( FRPas, %g%g & (21528258, AONMRIS D) Fi61% 18244897385
N-{4- (1, 4- danzEa0: lfB'(ﬂJJCF‘%‘ﬂ-thQWVS,LIBﬂGB)(d,)J@ﬁmHWQW56 ﬁagﬁlmtdaxaam no) -
1- napht hal enesul fonam de _h rochl Or] onpound  wa

ﬁynt IheEl zedorFEQRZL IR £3. B ﬁH@u! WT&}@%F%&F’H%:” 1524 "drsgz‘é%% 1-yl) -
1o AS por o EeE 3‘%‘&3‘”%@%3@9’3‘9%? AEPLAE OB M GRS i O

1H), 8.08-(M+4p (m 9H), 6.64 (d, 1H), 6.32 (dd, 1H), 6.14 (d, 1H), 3.53
(app t, 2H), 3.45 (s, 6H), 3.16- 3.06 (m 4H), 2.03-1.95 (m 2H). EXAMPLE 57
10

N-{4-(1, 4. EdiapmaerR111-yl ) - 2- 1( phenyl sul f ooyl ) am no] phenyl } - 8- qui nol i nesul f an
am de hydrochloride (Schenme 3) The conpound was synt hesi zed from of
N-{2-am no-5-(4-t-butyl oxycar bonyl - 1, 4- di azepan-1-

ey benpag gsa ety %%km'-ﬁf“?&%éﬂéﬁr%i i 027 25
15 (Scheme4) _
4-chlorobenzene sulfonamide (3.5 g, 18.3 mmol) was added slowly to a suspension of

sodium hydride (1.6 g, 55% suspension in mineral oil, 36.6 mmol) in anhydrous DMF (50
mL) under an atmosphere of nitrogen. The mixture was warmed to 40°C for 1 hour and 2,4-
difluoronitrobenzene (2 mL) was added dropwise. This mixture was stirred at 60°C

20  overnight. The cooled reaction mixture was poured into hydrochloric acid (1 N, 250 mL) and
extracted with ethyl acetate (2 x 50 mL). The organic extracts were washed with water, dried
over MgSO, and evaporated 1o give a yellow solid. The product was re-crystallized from
cthanol. Yield 2.4g (40%). 'H NMR (400 MHz, CDCl;) 5 6.85 (m, 1 H), 7.48 (AB, J= 8.3
Hz, 2 H), 7.56 (dd, J = 10.01, 2.68 Hz, 1 H), 7.84 (AB, J= 8.3 Hz, 2 H), 8.21 (dd, /= 9.28,

25  5.61 Hz, 1 H), 10 (bs, 1 H). Calculated N 8.47%, C 43.58%, S 9.70%, H 2.44%; Found N
8.54%, C43.89%, $10.10%, H 2.76%. 4-Chloro-N-[5-fluoro-2-
nitrophenyl]benzenesulfonamide (1g, 3mmol) and N-methylhomopiperazine (0.4mL) were
heated together at 130 °C for 3 hours. The product was allowed to cool, dissolved in CH:Cl:
(50 mL) and washed with aqueous sodium bicarbonate. The organic phase was dried over

38 MgSO, and evaporated 10 give 1.05 g of a yellow solid which was re-crystallized from
toluene. Yield 0.65g (51%). 'H NMR (400 MHz, CDCl;) § 1.98 (g, J = 5.62 Hz, 1 H), 2.37
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EXAMPLE 5S N-{4-(1, 4-di azepan-1-yi)-2-1(pbenyi sul fonyl)am no]phenyl}-2, 4, 6-
xo trinmethyl benzenesul f onam de hydrochl oride (Schene 3) The conpound was
synt hesi zed from of N (2-am no-5-(4-t-butyl oxycarbonyl-1, 4- diazepan-1-yl)-
phenyl ; benzenesul fonani de and 2-nesityl enesul fony)chl oride (59 rrg, 0. 27
ol ) to giweadé8 as purple solid, Ml 529.3 Calcd 529. 7Giet
7.80-7.47 (m 5H), 6.93 (s br, 2H), 6.64 (d, 111)646639(m[§$‘—€%
(app t, 2H), 3.39 (app t, 2H), 3.21 (app 25 t, 2H), 3.12 (app t] Vi

(s, 6H, 2.26 (s, 3H), 2.45-2.00 (m 2H). EXAMPLE 59

N-14- (1, 4-di azepan- 1-yl)-2-1(phenyl sul f onyl ) am no] phenyl }-4- 30

nel byl benzgp?q‘g)l 5 snayrides by ik of by %611@ f=chems, 3h), Tj1§s qofmgg'ﬁ(ﬁz""@

synt hesi ze m of "NF{2-"am no- 5-"(4r yl oxycar bony | azepa I)-
phenyl }benit;ﬂeilli’fﬂma:lﬁ“laleﬁ Mddpl#alﬁebé&ﬂlzf bH}I&;Sﬂ(driﬂé 6ot z, iidd), m43232ab 63 WO

Vel Bos s X ionen O aR\ A 9T 4RO (. F5i YPmg u il 3% BN, 20 (6
IH), 6.40 tdﬁulaidd) ,N?pafiﬁ%( apso. 88%211)49%41?01111@@@13 27%H . 503935 Ham% 2H) ,
3.16 (app t, 2H), 2.38 (s, 3H), 3 (m 2H). 5 EXAVPLE 60

N[ _5-(1, 4-di azepan- I-yI) 2(4[(E) 2- .
phenyl et hm&' (;}ayl ) am no) pbenyl j benzenesul f onam de hydrochl ori de ( Schene
3) The co was “synt hesi zed from of

N-{2-am no-5-(4-t-butyl oxycarbonyl-1,4- to diazepan-1-yl)-
phenyl } benzenesu| f onam de and bet a- styrenesul fonyl chl oride (55 ng, O0.27

mol ) to nglé ypingr=(ahdiszeppty ydphenylibeozenestionamide (Sckeme 9 \vir1 513, 6 Cal cd

ih)Z 12 08 '(45'\/'?113) {75(; l?ut x{f&b(gngﬁ% 4éciéaz(%g J‘-flayl)lﬂl’tmj:hén%l%é}wzﬁ%\éulgozxg%n%g ot
2H)’ 31«11 (15858, 3 SSZIH)nol)aﬂwlisabpduu EO/THF (18). Hydrpzing (0990 mR, 1994 mdl) (m

S (o, o HMES N0, 2) et perl, ABET | A oD FTIRTTRE S resetign was filiered

di met boxy bl mes dtlite aﬁdn}féeoh&drwmb@maew(aaahﬂrr&1 ﬁ)of%loiﬂbﬁ RloBpeund was
synt hesi zed from of N-{2-am no- 5(’%4 t - but onycar bonyl -

di azepan- | W‘Cfﬂl?@r’r\/’ﬁs}acb’éﬁ%‘ﬁé@‘ﬁ? ViREMN: el hhwloxwarbonyl -1 4-dlazepan-l yl)-2-

B

15 HClether. The mixture was left at room temperature for 0.5 h after which the solvent was
removed. Re-crystallization from MeOH/ether gave PHA-509592A (23 mg) as a white solid.
M-+1 347.4 Caled 347.15; '"H-NMR § 7.73-7.54 (m, 5H), 7.30 (d, 1H), 6.84 (dd, 1H), 5.78 (4,
1H), 3.55 (app t, 2H), 3.32-3.26 (m, 2H), 3.13-3.08 (m, 4H), 2.03-1.92 (m, 2H). '

20 EXAMPLE 73

N-[2-amino-5-(4-methyl-1,4-diazepan-1-yl)phenyl]benzenesulfonamide hydrochloride
(Scheme 4)
The above sulfonamide (0.6 g, 1.8 mmo!} in methanol (50 mL) with Palladium (10%
25 onC, 0.3g) was hydrogenated at atmospheric pressure for one hour during which time 140
mL of hydrogen was consumed. The solution was filtered and evaporated to give colorless
oil. The oil was dissolved in toluene (20 mL) and treated with a solution of hydrogen
chloride in ethyl acetate. The product was triturated with cyclohexane, collected by filiration
and dried. Yield 0.44g (73%). A portion was recrystallized from toluene:ethanol 1:1. 'H
30 NMR (400 MHz, CDCl3) § 1.95 (br, 1 H), 2.17 (br, 1 H), 2.72 {s, 3 H), 2.830-3.65 (br m, 8 H),
5.92 (br, 1 H), 6.66 (dd, J = 2.69, 9.03 Hz, 1 H), 7.20(d, J=9.03 Hz, 1 H), 7.63 (1, J=7.81
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7.00 (m 9H), 6.48 (dd, I H, 6.16 (d, I H, 4.04 (s, 3H, 3.68 (s, 3H,
3.56 (app t, 2H), 3.33 (app t, 2H), 3.17 (app t, 2H), 3.1.1 (app t, 2H),
2.03-1.95 (m 2H). 25 EXAMPLE 62 N-(4-(1, 4-di azepan-1-yi)

-2-1 (pheny] sul fon%l ) am nol phenyl } -2 net byl benzenesul f onam de _hydrochl ori de
(Schene 3)W &880onmpound was  synt hesi zed from of I\L{Z-anf’ﬁy-sgg 00246

but yl oxycar bonyl -1, 4- dia span-|-yl)- phenyl |benzenesul fonam de hH0v 2003
o-t ol uenesul fonyl chl oride (51 ng, 0.269 64 WD 02/ 092585 PCT/ SEQ2/ 00906 10
, Nov 2005 mmol) to give 18 ng as purple solid. M+l 501.3 Calcd 501.15; 1

HNVR S 7.78-7.17 9H) ,_ . 6.68-6. 35 3 3.63-3.10 8H), 2.59 ,
Sh 5. 0o Hzoh B Thiy o —aahin & 1s7 81 (4 =142 13, 785, 58 (or, 3 B, T tors: 195, °

senzenesul Morm AL S s R ) e oyt nesi zed

fromof N-{2-am no-5-(4-t-butyl oxycarbonyl-1,4- diazepan-I|-yl)- phenyl}
benzenesul Ewagnd 4- n- but oxybenzenesul fonyl chl oride (67 mg, 10 0. 269
mol) to g as purple solid. MH 559.4 Cal cd 559.20; 'HNWR 8

7.77-7.47 (m 7H), 6.96-6.93 (m 2H), 6.55 (d, IH), 6.52 (d, IH, 6.41 (d,
LH), 4.01 (t, 2H), 3.63 (app t, 2H), 3.43 (app t, 2H), 3.25 (app t, 2H),
3.17 (app N:-{42Wro-3-(1-pieregnyliphedil]benzeddulfomamidenbydidhlorideSSelfemA)( m 2H) ,
0.98 (t, 31-1).,is._ EXA 64 N-{4-(1, Adj -1 . .

Vi) 2\ pheny! SAITE pEmsepbehgizrte A4 R Tagen. Bocrainsrazing 08 Suni de
hydr ochl or inéif] X286 Fe00,3h DME waOSiRAsdNA robastehipeiaife bédight. THE mixture was

of N- ( 2- am no- -(4-t-butl\4l oxycarbonyl -1, 4- 20 diazepan- | -yl)- phenyl
} benz enes ufifaphendibe ZMF vas remayed hihe reusue wasclisspived in €HrCGk mﬁexmed with 0. 269

mi ol ) to gj ' S X 7. 75-
™ 20) SOV e ROl ) ) ity S T
3.41 (app semozéd. Purification(tapghimn éhtdmatograply (S#PQ (IHZ(?zb‘hcptaﬂe,ZBt#)(@ye 3l14pof 2. 13

, 3H), 2.09-2.01 2H).. t EXANMPLE_65 4- (1. 4-di -1-
152 201 L pheiaiPe RGN B 7M. 677 00N St 5 e h SO de
hyd hl or j.ee . d . & [ f
OF N, (- arn 15 SUBSE R s OSEIIOFY AU rofiie: JAETREE 00 NATL7 2 me, 0,63
bcnzenesul fimofrwad addertitom dolution of 2-{2anitiny§flenwphemsli-1-grykhl ori de

15 butyloxyc_arbonyl)piperazine (0.079 g, 0.215 mmol) and benzensulfonamide (0.044g, 0.280

mmol) in DMF. The mixture was heated at 80°C over niglhit and filtered. Purification by
column chromatography (Si0;, CH;Cly/heptane, 1:4) gave 0.075 g of N-[2-nitro-4-(t-
~ butyloxycarbonylpiperazinyl)lphenyl]benzenesulfonamide of which 0.025 mg was Boc-

deprotected by dissolving the compound in MeOH and adding HCVether. The mixture was
20  stirred for 0.5 h afier which the solvent was removed. Re-crystallization MeQH/ether gave

24.6 mg of a yellow solid. "H-NMR & 7.88 (app d, 3H), 7.63-7.52 (m, 3H), 7.07 (d, 1H), 6.89

(dd, 1H), 3.38-3.34 (m, 4H), 3.25-3.21 (m, 4H); MS (posEI-DIP) m/z = Found: 363.3 (M* +

HY).

EXAMPLE 75

&

N-[4-amino-3-(1-piperazinyl)pbenyl)benzenesullonamide hydrochloride (Scheme 4)
To a solution of N-[2-nitro-4-(t-butyloxycarbonylpiperazinyl)jphenyl]
benzensulfonamide (50 mg, 0.108 mmol) in THF/EtOH 4:1 was added Raney-Ni (5 mg) and
30 hydrazine hydrate (27 pL, 0.54 mmol). The mixture was stirred at room temperature for6 h
followed by filtration of the reaction mixture through wet Celite. Removal of the solvent and
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(56 ng, 0.269 mmole) to give 7 ng as purple solid. MH 519.3 Cal cd 519. 15;
"HNMR S -65. WD 02/ 092585 PCT/ SEO02/ 00906 10NOV2005 7.78-7.18 (m 8H),6.72
(d, 1H, 6.45 (dd, 1H), 6.34 (d, 1H), 3.59 (app t, 2H), 3.38 (app t, 2H),
3.21 (app woiA92sds 13 (app t, 2H), 2.57 (s, 3H), 2.06-1. 9®cIvsE2/B%N6
EXAMPLE 66 5 N-(4-(1,4-diazepan-1-yl)-2-[(phenylsul fonyl)am noj pbw | o785
(met hyl sul f onyl ) benzenesul f onam de hydrochl ori de (Schene 3) The compound was
synt hesi zed from of N-(2-am no-5-(4-t-butyl oxycarbonyl -1, 4- diazepan-1-yl)-
phenyl } benzenesul f onam de and 4-net hyl sul f onyl benzenesul fonyl chl oxide io
(69 ny, 0. Fpficatindy mmm sifoRBog@ps(SI0Y, UHChlebtine/MeDER 8%: B @ab BH[2565. 12;
HNI\/R8808748§ 6.76 (d,. 111 1H), 3. 61

(app t, 2Hgminp-4t- 'atp'&wcarbm plpgaz@ﬂ()h&pm-b%mméfogm%ﬁw depzﬂjecu@ 14

(app t, 2H), 5@1\@

(et byI sul fonyf@am n (c}g éeanv"?%_ﬁlﬁf hh@%?%ﬁae%ﬂ(ﬂﬁmgéirﬁﬂﬂe?éﬁ% ngas
lt;l-met hyl - l(f%t:aeﬂ fmg{)&'rljdﬁer \ﬂutqulcmtm;dmdvﬂ-m-ayﬂpl mgaﬂon)(MeO}ghmayl(g}we )
enzenesul fo e 9 solved .in pyrjdin 1.67

fol | owed b)? SPh‘égllfaé?‘%G'i"gﬁPBfléY—rg'P %ﬂf‘ﬁﬁéﬁyﬁm’mmdéwwﬁ%ﬁnﬁ 50 mol )
The ractio | ngs R, r 4l S t d
treated w ?h%tﬁ?ﬁ ?fll}groathB?Z‘tgéﬁ 5!?};% Sf@el%% (g@ ﬂg 6%) i.r?i%cﬁcgnt rat ed
and | eft f ¢, 4H), 3RLTOSanATH) Wﬁdﬁ[&)nﬁis&ﬁtﬂ*ﬂh&t)(}oﬁmmat ion by

col utm cheomat ogr aphy DCM I\/EO—I (9:1) afforded 32 ng, 0.058 mml in 13%

yi el d of the title conpound. 'H NWR (CD30D) 8 2,17 (m 2 H), 3,05 (s, 3 H),
3,14 (s, I—g 27 (m 2s 2 H, 3,35 (m 2 H, 3,57 (m 2 H, 3,77 (m 2
H), 6,28 Cqm‘f-§ 6,41 (dd, I H, 7,06 (d, I H, 7,65 (m 5 H; !3C NWR
(CD30D) 5 25(;0 3839, ON R, 1, 45,5, ﬂﬁﬁg, 47,0, 100 R,FQB, 9, 108,1,

121, 4, 125, 136N 33 41 1586, 137, 5, 148, 5° M Z Cai c $of (Ol 9H26N4042)
438 14 foundt +1- 30%&:30 EXAVPLE, 68 - 66O 0Réde9Rp P/ SE02/ 00906 10 NOV
2005 N-(5-( di az_e.p.an..l - 2- yI nyl-s-u-l—f—e-nyl no)phenyl) 4-
o C a ° RS
Method 3

4-Chloro-3-nitrobenzenesulfonyl chioride, taken from a prepared stock sclution,
. (1.78 mmol, 1.0 eq) in CH,C}: (2 mL) was added to a solution of the appropriate R™
15 substituted anilines (R'-NH; or R'-NH-R’) (1.62 mmol, 1.0 equiv.) in the presence of
pyndine (11.34 mmol, 7.0 equiv.).

The reactions were stirred overnight at room temperature. Each mixture was washed
with [N HCI followed by NaHCO; (sat. aqueous). Each organic phase was separated, dried
20 (Na;SOy, and filtered. CH,Cly (2 mL) were added to each reaction mixture followed by the
addition of K;CO; (3.24 mmol, 2.0 equiv.) and homopiperazine or other amines of choice
(i.e. R*) (2.11 mmol, 1.3 equiv.). Each reaction mixture was stirred at room temperature for 2
days. The volatiles were eliminated using a speed vac. Each reaction mixture was dissolved
in a 4:1 E\QH:THF (25 mL) followed by addition of Raney-Ni (0.5 mL suspension in EtOH)
25 and hydrazine monohydrate (8.10 mmol, 5.0 equiv.). Each mixture was stirred at room
temperature for 2 days and then filtered {Celite pad pretreated with water). The filtrates were
concentrated to give the crude products (LC-MS). An aliquot of each reaction mixture was



met hyl beazenesul f onam de (Schene 3) N-nethyl -
{2-am no-5-(4-t-butyl oxycarbonyl -1, 4-di azepan-1-yl )- phenyl}-
benzenesul fonam de (0.196 g, 0.426 mmol) was di ssolved in pyridine (1 67 m)

fol |l oned addi ti on of p-nethyl phenyl - sul phonyl chl 12‘5'%;“ , 0.50
ni nol ) th§¥ egcélon was stirred at rt for 3h. The mxture[\rsa oncentr at ed

and treated with trifluoroacetic acid (50% in DCMfor 30 min themov 2003
concentrated and left for our HPLC Separation specialists. Further
purificaction by flash col um chromatography DCM/ McOH (9:1) afforded 0.110

5, 0175 Ry s it A ECTR BBt Mo 06 3 1, (1L 2

| H), 6, 4Jcoﬁdertd:i térftheirGOPsa(ts andlsehd) for phbmacdibhicdl WstitigH) ; M Z Cale for
(C25H30N404S2) 514.1708 found M' 514.1709. General nethod for the
preparation of nonosul fonam des 15 Schene 4 , R R - BOC, Me EXAMPLE 69 20

T. Ar-SOZWLEH/gJEt her Y R= BOC R

N- 12- Ami no-4- (1 -pi perazi nyl ) phenyl | - 3-f | uor obenzenesul f onam de (Schene 4)
tert-Bgtyl 4-(3-am no-4- nitrophenyl)-l-pi perazi necar boxyl ate (1.5 g, 3.5
'mol ) was di ssol ved .ip nmet han THF (4 ney-N (900 was added
fol l owed FyAameg-t{bA- ‘QFRPH%rﬁk r‘(é"ﬁffHB g?”éb%/'yeeeﬁ?bf?m% hydrechioride s
stirred aEaEhelﬁeS, Bdﬁg at nrosphere 23 overnight. Starting nmaterial was
present. ney- Ni 400 ) was added and the reaction was stirred

over ni ght. The Thesonpoundwyess préparedrfeotn planisidyte; (ahide weld2 ¥8og, lyisidahalpticabs hi ngs

with -67. WO 02/09 P 0 T |Ies
wer e evapBP?tséng’o&ng@f g@’g&?i@gg%ﬁ% 4(-'?’23%?2;’9?23%0@% Elﬁ y@#g %azi nyl)
ani ling. @maﬂH)"‘% ﬁ-éﬁfm@‘ﬂ)hybP?@QHwS 4?—3’89%3611}‘33'1)7 a P’n,”ﬁ-l)? 339.omp 0. 382
mol ) was diSsolved in CHCI h (2 nl). I'uor ophenyl sul fonyl chi ori de (74
my, O. 382(1mﬂ)ﬁ1) M%@QSESH@JZE’QR(M'*@ 67 mml) wer e added and the reaction
was stirred at roomtenperature for .2 hr.

EXAMPLE 77

15 3-Amino-4-(1,4-diazepan-1-yl)-N-(3-methoxyphenyl)benzenesulfonamide hydrochloride

{Scheme 5, Method 5)
" The compound was prepared from m-anisidine; (crude yield 0.546 g, yield anaiyticzl
pure sample 0.020 g); 'H NMR (CDCh) § 7.71-7.67 (m, 2H), 7.51-7.47 (m, 1H), 7.12-7.07
{m, 1H), 6.72-6.69 (m, 1H), 6.68-6.65 (m, 1H), 6.63-6.59 (m, 1H), 3.71 (s, 3JH), 3.48-3.40
20 (m, 6H), 3.18-3.14 (m, 2H), 2.21-2.15 (m, 2H); MS {posES-FIA) m/z = 377 (M+H").

EXAMPLE 78

3-Amino-4-(1,4-diazepan-1-yl)-N-(2-methoxyphenyl)benzenesulfonamide hydrochloride

25 (Scheme S, Method 5)
The compound was prepared from o-anisidine; (crude yield 0.469 g, yield analytical

pure sample 0.010 g); 'H NMR (CDCl3) & 7.51-7.47 (m, 2H), 7.42-7.35 (m, 2H), 7.11-7.06
(m, 1H), 6.89-6.82 (m, 2H), 3.57 (s, 3H), 3.47-3.38 (m, 6H), 3.17-3.12 (m, 2H), 2.20.2.13
(m, 2H); MS (posES-FIA) m/z = 377 (M+H).
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The reaction was quenched wi th NaHCO3 (saturated aqueous sol ution),
extracted with CH2Cl:z. The organi ¢ phase was dried (M3SO4), filtered and

concentrated to give an oil residue that was purified by flash col um
chromat ography (Si 02, CH3Cl: MeOH: NH3 io 9:1:0.4% to afford of

N-[ 2- ami no-WO pPYIREFS - but yl car boxyl -1 pi perazinyl) -3 PCT/SE02/00906

f | uor obenzenesul fonani de (80 9. T 0 NOV 2005

N-[ 2-am no-4-(4-tert-butyl carboxyl -1 -pi perazi nyl)-3-fluorobenzenesul f onam de
(110 ng) were dissolved in nethanol (0.5 nmL) followed by the addition of
diethylether (2 nm). is Ether/HClI gas was added till pH = 1. The reaction

was stirre(E)é%MleErﬁglerrperature for 5 hto afford the title product as a
white solid 1H NMR (nethanol-d3) 5 3.25-3.50 (m 8H); 6.5 (d, IH); 6.75

(dd, 1H), 7.0 (bs, IH; 7.3-7.6 (m 4H); M5 (posEl -DIP) mz = 351.2 (MH).
EXAMPLE 70 32Qmihid=2-(f At didtepan oy )-M-G41ueropényl)bBizes ésulfona il de 1Ay bdbicride

| uor obenzenesul f onam de hydrochl ori de (Schene 4) To a sol ution
of N- 2- et hy (Schetne-Fddeghod|5) pi per azi nyl ) - 1, 2- benzenedi ani ne (0.200 g, 0.853

o 3 28 1 Phor oBBE seelthd has sterafad it -t Dyl ek yAIE 0 3808 S?'Z“LL?“
The i Xt ur @nal6cal plitersafple. 30%571}1 NNV (G0 5 o584 @ 3H), D@M?(ﬁg{m'ﬂm)

added and the m xture was ed with saturated t%gueous NaHCCO3 he organic

| ayer was dr236Wl blrer ka0 88,87 (m, 28).£d79-6.78 (wohds A b Eti(m.dudai7-3.13 (m,

Firot i1 acel e RohAK %i"’%i&”%ﬁﬁ’é‘ﬁ@%%??{% o orve fvo products.

f1 uorophenyl)sul fonyl ] ani no) -4-(4-methyl - - pi pera2| nyl ) phenyl ] - 3-

fluor obenzenesul f m de hydrochl ori de. Second fraction contains 100 ng of
N-[2 680 WOEFAM §§§ PCT/ SE02/ 00906 10 % V 2005

(et hyl am no) - 4- (4- et hyl - | - pi per azi nyl ) phenyl ) - 3- f uor obenzenesul f onam de
hydrochl ori de. Both products were converted to the HCl -salts.

N- [ 2- ( et hy Batrhing)4-G1,4-sliavepin-l-yil)}-N-methyl-N-phenylbenzenesulfonamide hydrochloride

pi per azi ny henyl 1 3: f |l yor obenzenesul f onam de hydrochl oride: iH NNR
( DVBO- d6) MET"%AWP"%& 9.76 (hr s, IH), 7. 66 7.59 (m |

7.56-7.50 (m 3'&1) n@pcﬁs?l;:l(ﬁm, SHBord Nomidthylahii 13515(901
3:80-3.70 (m 2H)GOB 46340“glpar 51 e g’iﬁ)
248

2
=i e, gy mise farmple 9910 2 rg{&i(cm@mm b%é@m Min.gon2

125 2214213%5311%"&35‘(3’?3 S8 it 6L 32591 1B 3400 2 3320 ol A5 M e 35 56

103. 12, 51=880(M3HU4,. 41. 80, 40.62, 12.88; Achs (posSES-FI A) found:
392. 1672, cal c: 392. 1782; Ms (posES-FIA) rn/z 393
EXAMPLE 81
20
3-Amino-4-(1,4-diazepan-1-yl)-N-{4-isopropylphenyl)benzenesulfonamide
hydrochloride (Scheme 5, Method 5)
The compound was prepared from 4-isopropylaniline; (crude yield 0.600 g, vield
analytical pure sample 0.015 g); '"H NMR (CD3;0OD) § 7.48-7.41 (m, 2H), 7.35-7.31 (m, 1H),
25 7.10-7.05 (m, 2H), 7.03-6.98 (m, 2H), 3.47-3.35 (m, 6H), 3.17-3.12 {(m, 2H), 2.80 (sept, J =
6.8 Hz, 1H), 2.20-2.10 (m, 2H), 1.17 (d, J = 6.8 Hz, 6H); MS (posEI) m/z = 388 (M+H").

EXAMPLE 82

30  3-Amino-4-(1,4-diazepan-1-yl)-N-(4-methyiphenyl)benzenesulfonamide hydrochloride
(Scheme S, Method 5)
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1 o (MH). EXAMPLE 71 4-Chl oro- N

] 5-(4-met hyl -1, 4-di azepan- 1-yl ) -2-ni trophenyl ) benzenesul fonannide 1is
(Schene 4) 4-chl orobenzene sul fonamde (3.5 g, 18.3 mmvl) was added slowy
to a susperngd oioréss sodi um hydride (1.6 g, 55% suspensi on ipgTRENG09s Of |,
36.6 mmol) in anhydrous DVMF (50 nlL) under an at nosphere of nitrﬁ:g zﬁ@e

m xture was warned to 40C for 1 hour and 2,4- difluoronitrobenze ﬁ{hﬂ )
was added dropwi se. This mxture was stirred at 60C 20 overni ght. The cool ed
reaction mxture was poured into hydrochloric acid (1 N, 250 nL) and

extracted with %bxbn@s@{dax Oftepa&d%nfrﬂolmme RRrARRiAd exbe ﬁc,hadwmaws hed

with water, dried over and evaporated to give a ow solid. The
pr oduct vvaspuraesampis@ 820 g)zddNMBﬁCDﬁﬂh%bBS T\BBd:inIH) irn:) 1(210%111, 1), NR&R7(2200

2 68 iz, 1 51%%@% im0, 523, opigly Sosturedbiy gotvohisiggah 1) %51659&1&201
), 10 (bS(mlof 2 7@6[15(:3}![)&1) ql_ N ,,Mfgﬂosz@w@g m§=936§?(¥+H‘5' 2.44% Found N

8.54% C43. 89% 510 10% ro-N-15-11 uor

ni t rophenyl j benzenesul fonam de (1g, 3muol) and N net hyl honopi perazi ne

(0. 4m.) V\BM@E@% together at 130 C for 3 hours. The product was all owed
to cool, n CH2CI 2 (50 nL) and washed wi th aqueous sodi um

bi car bonat e. The organi ¢ phase was dried over 3e MySO4 and evaporated to
give 1.05 g ofa yellow solid which was re-crystallized from toluene. Yield

0. 659 (51 HpAming-4y(iA-dizepani-yhaid?.Sydimethylphepy)benzengufongmide| H) 2. 37 -69
WO 02/ 0925 2005 (s, 3H),2.52(t,J-5.62 Hz, 2 H), 2.67
(t, J = 5. ﬁi‘}‘P‘%{“ #Q‘g)eg'?"s%%?‘ftﬁb?ﬁ 6.3 g Hz,H)z H),(S. 60 (t, J= 5.;02 Hz, 2
H, 6.34 (dd, JTlﬂFeﬁorﬁﬁqunau&Spl‘épareﬂ fidin 2,8-ddfethylaniline (&uﬂEyWO 3061-@ ,y1e1d43 (ab,

8.79 b, = 8.79 2 8.0 d, =
1106 Cor - sanatyigpl piresarele D018 ok HNMBACTEOBY St T 28 ol 6O9695 i 14DBrb C

50. 99% . ” 99

N-[ 2- ami noé’gg?égzl@nd el\éog(ﬁez’%a)gﬁﬁﬂ)é I9]3b[e4n%r%£gu1'for%ealr?l(é]‘ésfiéclhges > ?ZSD’I\I- {

5- (4-t-but MSo(pysE:%-Bbﬁthﬂsz 5dM-eE3p an- 1-yl)-2-nitro-phenyl } benzenesul
fonamde io0 (1.85 g, 3.88 movl) was dissolved in EtOHCTHF (1:4). Hydrazine
(0.970 m., 19.4 nmmol) and Raney-Ni (0.180 g) was added. After | h at room
t enper a8 urpXAMPLE gfction was filtered -through wet celite and the sol vent
was renoved to afford 1.71 g of colorless oil. Boc deprotection was achi eved
by dissolving N-{5-(4-t-butyl oxycarbonyl -1, 4-di azépan-1-yl)-2-

3-Amino-N-(3-chlorophenyl)-4-(1,4-diazepan-1-yl)benzenesulfonamide hydrochloride
(Scheme 5, Method 5)
The compound was prepared from 3-chloroaniline; (crude vield 0.610 g, vield
20  analytical pure sample 0.015 g); 'H NMR (CD;OD) § 7.25-7.24 (m, 1H), 7.19-7.14 (m, 3H),
7.12-7.10 (m, 1H), 7.04-6.99 (m, 2H), 3.45-3.30 (m, partly obscured by solvent signal, 6H),
3.15-3.11 (m, 2H), 2.14-2.08 (m, 2H); MS (posES-FIA) m/z = 381 (M+H").

EXAMPLE 85

3-Amino-4-(l,4-dinzepan-l-yl)-N-(Z-chlorophenyi)benzenesull'onnmide hydrochioride
(Scheme 5, Method 5)
The compound was prepared from 2-chloroaniline; (crude yield 0.506 g, yield

analytical pure sample 0.020 g); 'H NMR {CD;0D) 6 7.55-7.50 (m, 1H), 7.40-7.20 (m, SH),
30 7.15-7.10 (m, 1H), 3.48-3.34 (m, 6H), 3.18-3.12 (m, 2H), 2.20-2.10 (m, 2H); MS (posEl) m/z
= 381 (M+H").



am no- phenyl ) benzenesul f onam de (0.039 g) in snmall anmpunt of McOH and addi ng
is HCUet her. The m xture was left at roomtenperature for 0.5 h after which
the solvent was renoved. Re-crystallization from MeOH et her gave

PHA- 5095924/ 6 430dm8gs as a white solid. M1 347.4 Cal cd 347. pbispdddbdd 8
7.73-7.54 (m 5H), 7.30 (d, IH, 6.84 (dd, IH), 5.78 (d, 111), S{E&&mép
2H), 3.32-3.26 (m 2H), 3.13-3.08 (m 4H),2.03-1.92 (nn, 2H).

N-[ 2-am no- S- (4-net hyl -1, 4-di azepan- 1-yl ) phenyl | benzenesul fonam de

hydrochl ori de (Schene 4) The above sulfonamde (0.6 g, 1.8 muol) in

met hanol (50 nmL) with Palladium (10% 2s on C, 0.3g) was hydrogenated at

at nospheric pressure for one hour during which tine 140 nL of hydrogen was
consuned. TERAMRLE B&n was filtered and evaporated to give colorless oil.
The oil was dissolved in toluene (20 n.) and treated with a sol ution of
hydrogen chloride in ethyl acetate. The product was triturated with

cycl ohex anes-Aﬁﬁhmtz;mléﬂobhé@q}-m 4-te n-@qd)b&ﬁhdsuﬂfoﬁéﬁnde? 3% . A
portion was recrystallized fromtol uene: et ano 1 1H 30 NWVR (400 MHz,
CDClB) & 1.lpgrechloride (fcheme5yMethod §) 1) | 2. 72 s, , 2.80-3.65 (br m S

, .92 (b 9.03
Il:?z, | H), (7 63 | ( e%mpg'f'?‘gfs%W@%ﬁ%@ggwgﬁn@%’ﬁé’geé‘?@4@%(35515005 Hz,
2 H, 7. 71(ahalyﬂca1 ut’satiibie 0.080 g); 7HWRQCDJGDY§333HZSOQ11HH} 23B7(331(m, 3HH) , 11
(br s, 1 H. EESI +g for C=sH24NAO2S inlz 360.1634 %&m] &Cal cul at ed

360. 1620) EDARVRLE(m42H W[SﬂNtmodé),MS-ériﬁe(ﬂhéHM 1584 h2Res U fmnani de

hydrochlorl of dlfluoronltrobenzene (1.31 g, 8.21
mol ), Boc-7i peragﬁ%g )A%/ gﬁwshg) mml ) and K2C03 in DMF was stirred at
room t emperature overnight. The mxture was filtered and the DVF was
renoved. TMS'II-% was di ssolved in CH2A 2 and extracted with to HC (I M
three tine anic layers were dried (MJSO4), filtered and the sol vent
was renoved. Purification by col um chromat ography (Si @2, CH2C 2/ hept ane,
1:4) gave 1.14 g of yellowsolid. "HNVR S 7.90 (dd, 1H), 6.77-6.69 (m
2H), 3.60- 3—5mu(W-@imrthykm@oame@nH(AHﬂ:azspal&I(ﬁ)beamesMn@pwEl -DI P)

T D

but yl oxycar bony Thpicpeperidneas(pfefhfé Gomerﬁatﬁymhlbmnﬂxlmbﬂmﬂﬁﬂwm onsamg;ie
(0.044g, 0.280 mmpl) in DVE. The mxture was heated_ at C_over
filtered. ®ifldanabatce rwmklﬁlod}%ﬁ Bh FNMRoG RGN 3 BA B 34¢mé@2-/7hkﬁ3? gfo\ém 1: 4)

gave 0.075 g of 10\ 6 tnl 52, %.48-3.39 (m, 6H), 3.20-3.15 (m, 2H), 2.21-2.14 (m, 2H); MS
(posEST) mv/z = 395 (M+H+).

20 EXAMPLE 88

3-Amino-N-(2-methyl-3-chloro-phenyl)-4-(1,4-diazepan-1-yl)benzenesulfonamide
bydrochloride (Scheme 5, Method 5)
The compound was prepared from 2-methyl-3-chloroaniline; (crude yield 0,537 g,
25 yield analytical pure sample 0.22 g); 'H NMR (CD;0D) § 7.40-7.34 {m, 3H), 7.26-7.23 (m,
1H), 7.08-6.99 (m, 2H), 3.50-3.38 {m, 6H), 3.20-3.16 {m, 2H), 2.21-2.14 (m, 2H) 2.11 (s,
3H); MS (posESI) nvz = 395 (M+H").
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but yl oxycar bonyl pi perazi nyl )] phenyl ] benzenesul f onam de of which 0.025 ng was
Boc- deprotected by dissolving the conmpound in MeOH and addi ng HCl /et her.
The m xture was 20 stirred for 0.5 h after which the solvent was renoved.

Re- cryst al lwpakjoosssdtOH et her gave 24.6 ng of a yell ow sol pEpsgoioflR S 7. 88
(app d, 3H), 7.63-7.52 (m 3H), 7.07 (d, 1H), 6.89 (dd, | H, 313}3ﬁ[§34§ﬂ5(m
4H), 3.25-3.21 (m 4H); M5 (posEl-DIP) mlz = Found: 363.3 (M+ +

EXAMPLE 75 N-[ 4-am no- 3-(1-pi perazi uyl) phenyl] benzenesul f onandde

hydrochl ori de (Scheme 4) To a solution of

N-[ 2- ni tr o- gxAbigug gboxycar bonyl pi perazi nyl )] phenyl] benzensul f onam de (50
nmg, 0.108 mmol) in THF/ EtOH 4:1 was added Raney-Ni (5 ng) and 3o hydrazi ne
hydrate (27 L, 0.54 mmol). The m xture was stirred at roomtenperature for

foll f t t t hy.o t Celite.
Removal of TRPBEN AR et E8s kS B gRE 0005
purificati opydR¥ciiotideSanRmMENas)y (S O2, CH2C a/ hept ane/ MeCH, 4:5:1)
N[ 2-
g?nvﬁo 4[5(t but y| BiecamnwRy wapprsesred from 4rifiuarogrifing d prnde aield 9.3\ 9-8xivirdd

ot nor . HRbAAREs AL 5P el M NpIRGHOR 87 ar IR LA Rgg L "

renmoved. Re7£3.7 98, RERLI. 4393, GWGWam séurewsascﬂvmﬂghmesml.’,ud 3.4%8¢m, lzag to be
purified by preparative HPLC to obt a)f]? 10% the final product. 'H NVR 8

7 66 7.45 ( Z%W(%°I#$M§(p°fﬁ§l)ndzezﬂéw 6.50 (dd, IH), 3.39-3.35 (m

3.02- h@ﬂﬁgd—i) M5 (poskEl-DIP) mlz = Found: 333.0 (M4 + H+), Schene
5 CI R1- NH%E)% thod 5 Raney-N  Hydrazi ne
4- Chl orm- 3-ni trobenzenesul fonyl chloride, taken froma prepared stock

Che appr opri-ATUeTE- Cupreph e L Aernae {podyagh spitposmdeafrotBlanderr

1.0 equiv. )wangwmﬁﬁ,a@e of pyridine (11.34 mi oI 7.0 equiv.). The
reactions were stirred overni ght at roomtenperature, Each m xture was

washed with | NTherompppedwes pygparesd-foms 4¢Buaroanilinee tiede yield dy08gg¥ialde phase
200" D2E o Rai 0N g Y (CDIGBFS . S o s B85 Gucly ) Lo

each reacti ure
15 6.97-6.91 {(m, 2H), 3.45-3.30 (m, partly obscured by solvent signal. 6H), 3.15-3.09 (m, 2H);

MS (posEI) m/z = 365 (M+H").
EXAMPLE 91

20 3-Amine-N-(2-fluorophenyl)-4-(1,4diazepan-1-yl)benzenesulfonamide hydrochloride
(Scheme 5, Method 5)

The compound was prepared from 2-fluoroaniline; (crude yield 0.646 g, yield
analytical pure sample 0.080 g); '"H NMR (CD;OD) § 7.48-7.43 (m, 1H), 7.36-7.34 (m, 1H),
7.36-7.27 (m, 1H), 7.25-7.21 (m, 1H), 7.15-7.05 {(m, 2H), 7.02-6.95 (m, 1H), 3.46-3.34 (m,

25 6H), 3.17-3.12 (m, 2H), 2.16-2.10 (m, 2H) ; MS (posESI) m/z = 365 (M+H").

EXAMPLE 93

4<(1,4-Diazepan-1-yl)-3-nitro-N-benzenesullonamide hydrochloride (Scheme 5, Method
6 95



addition of K2CO3 (3.24 mol, 2.0 equiv.) and honopi perazi ne or other am nes
of choice (i.e. R (2.11 mmol, 1.3 equiv.). Each reaction m xture was
stirred at roomtenperature for 2 days. The volatiles were elimnated using
a speed vagg olerkgy eaction m xture was dissolved in a 4: pdatSpdzédos (25 nl)
foll owed by addition of Raney-Ni (0.5 nmL suspension in EtCH) 251 @{ﬂﬂ i

hydr azi ne nonohydrate (8.10 mmol, 5.0 equiv.). Each m xture was ” él at
room tenperature for 2 days and then filtered (Celite pad pretreated with
water). The filtrates were concentrated to give the crude products (LC M5).
An aliquot of epchldreaaliireN-BensinesRfonamide (£5YE £87 MRePOR,E67(1302/709906 10
NOV 2005 purified by reversed phase preparative HPLC t'0 gi ve ana ytlcal

sanpl es whimwhl)waed bomopiperaeine (0.585 g, 158 mmbl)iin €8LCN (200mEpwas heated to 70°C for

o s 2y The miibta ek e ang i solvent WesssmaSt ol AbrumelPFariN de
hydr och! oCeECL UREIBcandL80% Bi D (RATDON RUr AR A ARREEIL Y Ao .

p- an|5|d|ne crude yield O g, anal ytical ~ pure sanple
"H NVRs ( Cheigyegilfonamide, t@@t}mwlmrﬁ)mfg & therdigibylated praduct. The produed0.044 gf m

2,315 i anssflred ks oL gD we ot ot ool oy CiOSR =1

3- Ami no- 4-(SHA) AT FEENaMS (pokESINm/3=1381 h euptiRnyl ) benzenesul f onani de
hydrochl ori de (Schene 5, Method 5) The conpound was pr epar ed from

nFan|5|d|ne (crude yield 0.546 g, yield analytical pure' sanple 0.020 g);
"H NNR(%% 9%)1 7.67 (m 2H), 7.51-7.47 (m | R, 7.12-7.07 (m |H),
6. 72- 6. 69 68-6.65 (m IH), 6.63-6.59 (m IH), 3.71 (s, 3H),

3.48-3040 20 (m 6H), 3.18-3.14 (ni, 2H) 2.21-2.15 (m 2H); M (posES-Fl A)

mz = 377 m no n-1- t ho
phenyl )beﬁ%imﬁgaﬂgﬁbg z"?é’“gb&‘f@ﬁ& gyd'%ﬁl%lﬂﬂagé)s% 5
conpound Wesnhhd spared from o-ani si d| ne (crude vyi eI d 0.469 g, y| el d
anal ytical pure sanple 0.010 g); "H N MR (CDCI%) 7.51-7.47 214) ,

L 42-7.35 (m #4§),4-Brazepap-lo¥)-3mitro-N-phenylbewmsnesuffongmide (0-§99 g 1 1) ®a9) |
.47-3. 38 F m z
b Mg{ts@:vggﬁm_qgv_fﬂffﬁﬁ (L4, Hhdarzile 0388 nit:, 33 miBl) o Rand{t 0660 Wt

15 added. After 1 h-at room temperature the reaction was filtered through wet celite and the

I ow~

solvent was removed. The product was transferred to its HCl-salt by dissolving it in MeOH
and adding HCVether. The solvent was removed and re-crystallized from (MeOH/ether) to
give 0.537 g of a white solid. Ana). {C;7H2CIN,O4S x 1.5H20) C, H, N.; MS (posESI) m/z
=347.4 (M+H").

EXAMPLE 92

3-Amino-4-(4-methyl-1,4-diazepan-1-yl)-N-phenylbenzenesulfonamide (Scheme 5,

Method 5)
25 4-Chloro-3-nitrobenzenesulfonyl chloride (460 mg, 1.8 mmol) was added to a

colorless solution of aniline (250 mg, 2.7 mmol) in CH,Cl: (10 mL) followed by pyridine
(0.80 mL, 10.0 mmol). The resulting orange solution was stirred at room temperature for 30
minutes, after which time the mixture was concentrated under vacuum. Acidification with
2M aq. HCl followed by extraction using EtOAc and drying with Naz;SO4 followed by

30 filtration through a plug of silica, gave 500 mg (62%) of 4-chloro-3-nitro-N-
phenylbenzenesulfonamide. 'H NMR (CDCls) & 8.30 (d, 1H), 7.80 (dd, 2H), 7.55 (d, 1H),



WD 02/ 092585 EXAMPLE 79 PCT/ SEQ2/ 00906 10 NOV 2005
3- Ami no- 4- (1, 4-di azepan-1-yl ) - N-(3-fl uorophenyl ) benzenesul f onanm de
hydrochl ori de (Schene 5, Method 5) 5 The conpound was prepared from

3 fluoroan| ude yield 0.580 g, yield analytical 0.043
'H NNR‘%"@&%’@E%‘E% 7.58-7.49 (nn, 2H), 7.41-7.35 (m 1H)u‘;&/§%§’f7 (m |
H), 6.93-6.87 (m 2H), 6.79-6.73 (m 1H), 3.46-3.37 (m 6H), 3.17 ENWZW&”’

2H), 2.20-2.12 (in, 2H); M5 (poskES-FIA) mz = 365 (WT). io EXAW
3- Ami no- 4- (1, 4-di azepan- 1-yl ) - N- net hyI N- phenyl benzenesul f onam de

Sl ZLI?’?%@*%E*@M S(eg it A B I B TR0 HERoRbARE LR e L mop),
0.010,0); ' Viied CEGMh &Maﬂ&osﬁﬁm-N- oty TbdnzdfesBifadnfias obteined as dbob- 7. 11
(posel )" nf 730058 -6prpD 1 C@hm@mﬂlm@mm@mf@wsdé b g mumol)

“yl) - N (4-1-H006 osh gﬂééé %Q§Hé%ﬁ?§iaélfl§ﬁom ﬁes b LAY ds%%né%mgﬂnéer

Met hod 5) e compound was prepare i'sgpropy ani Trnereter ude yreld
0.600 g,5 ylﬁbﬁhmamhkﬁdymsahg e =S$athp pfodiictOdds egjracted isMdE{ORABBPiveSafterd5- 7. 41

874725 55 (dining i N SOs abd soncpationds0 masg2he) ef (b et 1 f-fipacomhyl v+
2. 20-2. 10 (rg%o-ﬁ%nﬁn%g%iu(n«d.sulfﬁnamﬁe 8s & orafdd gil, Mﬁl\fﬁﬂﬁ?@bblﬂdﬁz&fs @ Pu),Med -

EXAMPLE 82
(1, 4-di azegdd-1H)y7.)S5 tnj,4.90dh i) B Yin) DH)) 36106{51,1 BHq»,rmm @ 2B)02.60 (hp2H e

(Scherre 5, 5 74 /092 PCT/ 906 10 NOV 005 The
conmpound vva-s:"‘spd;eg@r 4 5&%%%8?@8%‘3 &z E @?95 eirEI a@golgon gt 43@'@?58‘3’1“
gng'ly;' fzbf;" rl ﬁg{aﬁepiﬁ-rrgidg 391:9&9\1 pﬁwlb%éﬁh@?(fggﬁg@é g S?néi’rs% rAniof Jrih E'tdghrnﬁ
partly obs c(d#rleZiS tm]a) amiwdtkmeg-mh I(slurﬁylm)EtOH) Bbd Bydrﬁzm( monakj)d;ate (2 s 2. SBH) :
-2.10 g'nn}nol% '\_’pere; ac{ggd.( R%SerEsStir)mgn}o% 36 m%r?t(l)tes( a'\t”%% 'ten?perature, the mixture was
filtered and the yellow solution concentrated to give yellow oil. The oil was dissolved in a
mixture diethyl ether/EtOAc followed by addition of excess of HCl/ether. The resulting
ts ~ precipitate was filtered and washed with ether to give, afier drying under vacuum at 40°C, 88
© mg (38%) of 3-amino-4-(4-methyl-1,4-diazepan-1-yl)-N-phenylbenzenesulfonamide as a
beige solid: Mp 84-85°C. MS (posESI) m/z = 361 (M+H"). '"H NMR (MeOH-43)'5 7.85 (d,
2H), 7.60 (d, 1H), 7.15 (m, 5H), 3.50 {m, 7H), 3.15 (m, 2H), 3.00 (s, 3H), 2.30 {m, 1H), 2.20
{m, 1H). Anal. (C1gH24N.S0,.2HCl) CH,N,S.
20
EXAMPLE 98

3-Amino-N-(3-chlorophenyl)-4-(4-methyl-1-1-piperazinyl)benzenesulfonamide
hydrochbloride (Scheme 5, Method 5)

25 A mixture of 4-chloro-3-nitrobenzenesulfonylchloride (1g, 3.9 mmol), 3-
chloroaniline (0.5 mL, 4.7 mmol) and pyridine (1.6 mL) in CH,Cl; (2 mL) was stirred at
room temperature. The reaction was quenched with NaHCO; (sat aq solution, 30 mL x 3).
The organic phase was separated, dried (MgS0.4), and filtered. The volatiles were evaporated
and the residue was purified by column chromatography (SiO;, pentane:EtOAc, 4:1) to give

30 4-chloro-N-(3-chlorophenyl)-3-nitrobenzenesulfonamide; MS (posESI) m/z = 349.2 (M+H").
'H NMR (CDC1y) § 7.00-7.40 (m, 3H), 7.60-7.90 (m, 3H), 8.70 (bs, 1R). 4-Chloro-N-(3-
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BEXAMPLE-S3

3- Am no-4- (1, 4-di azepan-1-yl ) - N- (2, 5-di net byl phenyl ) benzeuesul f onam de
hydrochl ori de (Schenme 5, Method 5) fo Th econpound was prepared from
2,4-dinethy|ani|ine (crude yield 0.306 g, yield analytical pure sanple
0.015 g); lw@lwfyos(zg_a,soo) 8 7.33-7.28 (m 311), 6.99-6.95 (M pcAreznbosd3- 6. 88
(m 2H), 3.50-3.37 (m 6H), 3.19-3.14 (m 2H), 2.22-2.13 (m 5|_|)1[]1N{ﬂ610653’
3H); M5 (posES-FIA) mz = 375 (M+tH). is EXAMPLE 84.

3- Ami no- N- ( 3- chl or ophenyl )-4- (1, 4-di azepan- 1-yl ) benzenesul f onam de

hydrochl ori de (Schene 5, Method 5) The conpound was prepared from

3 chl o 0an!chlciGonch A 30Vl ifBhiinle (1lgsech 3umnRIN i bkpifitns@mpi ¢ 0- 015

(
5
d

"H NVR 7.25 24 (m 10 (m
IH) 7. 04- GoBd . Thmnei) and K00 €3 90ng, 2.6 maol) in hERemby asstise Gilsratedsiamal |

6r, 3153 11(1&% 10 E?vh a rcs}cﬁle%vhoi \glas pu%lg)ed by col(JRmS(E%z',:bﬁbl rLP\/IZeOI-I ﬁ?{l ( M+H)

EXAMPLE 85 %
3- Anrino- 49 flp4 /2) sl %%N?é%%%ﬁph@&mmzap&whﬁmam de

hydr ochl ori de 5). The conpound was prepared from

2 chl or @anmutrcrb@nze@estﬁﬁ:@arwdél(%ﬁ %) elbl@tsg>95y?/oeacaordmao VAPL&zanalysise Theaprpoumd020

1, 5. e e Aepetvediy THE b gwidRndncl 6 i fYadsa e s n#ﬂ*lapbw%wéatfdz‘glte%? i
381 ( MrHRaney-KP (300n2Y4rd%R882ine mbh o4t 0O Oﬁmlg oh@dxg&@%ew
3 Am no- N- di cbI or henyl -4- (1, 4-di ezepan- 1-yl ) beuzenesul fonam de 5

hydr ochl orgﬁérsr hmlﬁ S\yfreerwre%mmr e3yas puritied by eplpmn

2,4-dichlo : d . h sanpl e
0.080 g): E@M%&%@B@%@%@oﬁ?ﬁn 1?—3‘ % ﬁ‘?’a%t"}(&% 14—663% 7.32-7.27
(m 2Hp 7h2&06'h12l3d€( salt Weatnint #itB HIZ1 gasin dibthyl Sher8o ikl {0nmg 2Hinal pradel. 10
(m 2H %ﬁﬁéposEl) mz = 415 (MtH+). zo EXAMPLE 87

3- Ani no- N- t hyl - 5- ehl or o- phenyl ) - 4- (1, 4di azepan- 1-yl ) benzenesul f onam de

hydr ochl or A IMREDEARO-A6) dBLBQppBIH), 7.15-7.17 (m, 1H), 7.10-6.12 (m, 1H),7.00-7.10 (m,
4H); 3.43-3.45 (m, 2H), 3.22-3.24 (m, 4H), 2.96-3.01 (m, 2H), 2.77-2.78 (s, 3H); MS
(posESI) m/z = 380.1(M+H").
15 . .
EXAMFLE 99 . o ;

3-Amino-N-(2-methoxyphenyl)-4-(4-methyl-1-piperazinyl)benzenesulfonamide
hydrochloride (Scheme 5, Method 5) '

20 The compound was prepared from 4-chloro-3-nitrobenzenesulfonylchloride (1g, 3.9
mmol), 2-methoxyaniline (0.53 mL, 4.7 minol) and pyridine (1.6 mL) in CH.Clz (2 mL). 4-
Chloro-N-(2-methoxyphenyl)-3-nitrobenzenesulfonamide {0.345 mg) was reacted with N- -
methylpiperazine (0.144 mL) to afford N-(2-methoxypheny!)-4-(4-methyl-1-piperazinyl)-3-
nitrobenzenesulforamide which was treated with Raney-Ni and hydrazine monohydrate. The

25  final product was isolated as its HC salt '‘H NMR (DMSO-46) & 7.185 (dd, 1H), 7.08 (dt,
1H), 6.975 (d, 1H),6.91-6.94 (m, 2H); 6.84 (dt, 1H), 3.56 (s, 3H), 3.42-3.47 (m, 2H), 3.22-
3.24 (m, 2H), 2.95 (bt, 2H), 2.79 (bs, 3H); MS (posESI) m/z = 376.2 (M+H").

EXAMPLE 100



15 The conpound was prepared from 2-nethyl -5-chloroanilinte; (crude yield
0.516 g, vyield analytical pure sanple 0.015 g); "H NVR (CD3QD) S 7.47-7.34
(m 3H), 7.16-7.13 (nn, 1H),.7.10 (-7.04 (m 2H), 3.48-3.39 (in, 6H),
3.20-3.15 (w0 @ozssd. 21-2.14 (m 211); M5 (posES!) m z = 39orlkkiddens20
EXAMPLE 88 3-Am no- N-(2-net hyl - 3-chl oro- phenyl)-4-(1, 4-di azepan- 1-yl ) benzen
esul fonam de hydrochl oride (Scheme 5, Method 5) The conpound welsl ﬂg\é b ed
from 2-methyl -3-chloroaniline; (crude yield 0.537 g, 25 yield analytical
pure sanple 0.22 g); '"H NWR (CD30D) 8 7.40-7.34 tm 3H), 7.26-7.23 (m |IH),
7.08-6. 99 (BAnto-Ny2o8ethoBbhenyl)-AH)-piperadin$l)Bénzéndsulididmide hydrothlofidem 2H)
2.11 (s, 3H):1-Mg osES_!} mz - 395 (MrH+). -76 WO 02/ 092585 EXAMPLE 89
PCT/ SE02/ 006¥hrems 51»&“2%5

3-Amino-N-(4-tri = i bkt #ddli -4 '

hydr ochl ori de (Sc g?r‘%’“@@ﬁﬁ%@ﬁ?ﬂ%@@?ﬁ%&# was prgggflghfoﬁpgm Q%,g

4-"t ri f | uor ommdl), Banethoxyasing (@53 o, 3 Tanmgol) pndpytidien@dl6miLy &d CHiCle (3 alp! ¢-

05 SR b bbb 158 il 3] 7
2H), 2. 12- £ipQ2in8Y0.21 p) M@fﬁ:ﬁii’ﬁli@!rﬁetmk@pﬁer&m nylFXAMPLE 90 10

3-Am no- N (4-fl uorop'henyl )-4-(1, 4di azepan- 1-yI )" enzenesul f onam de

hydr ochl or i titob¢rgengsttfommifpt Tl way thieh dreatodpoth Fanewbli pndhydrazing menphydrate.

4-fl uoroaniljng; .(crud i eld Q.70Q0 | & n I.C | £+0. 021
0 H R TebBespRdituld Soied ol i2Ey ool SEMAOBNRO ) 115 I0ER fing of
(m 2H), 3.%ps.3, H)25293-6 06 @RS THY, 8h 106935 gh VDL 6.84 gal H), 8196, (s,3H)D3. 8209 (m
20y NB (poskl) e R &nm&)i““&m% P30 654 GRAH, B8 - 3t 2

3- Ami nodN- (227 (moth By .62 o HDaMSHpes) mi3F Pobh AiES k| f onani de

hydrochl ori de (Schene 5, Method 5) The conpound was prepared from
2-fluoroaniline; (crude yield 0.646 g, yield analytical pure sanple 0.080

9); 'HNVR EKBBMPNESS57.48-7.43 (m | H), 7.36-7.34 (m 1 H), 7.36-7.27 (m
| 'H, 7.25-7.21 (m 1H), 7.15-7.05 (m 2H), 7.02-6.95 (m |H), 3.46-3.34 (m

2-(1,4-diazepan-1-yl)-5-(4-morpholinylsulfonyl)aniline hydrochloride (Scheme §,

15 Method 5)

A suspension of homopiperazine (0.196 g, 1.95 mmol), 4-[(4-chloro-3-
nitrophenyl)sulfonyl]morpholine (0.461 g, 1.50 mmol) and K;CO; (0.415 g, 3.00 mmoi) in
CH;CN (10 mL) was stitred at 65 °C for 16 h. CH2CL; (10 mL) was added and the mixture
was filiered and concentrated. The crude product was purified by column chromatography on

20  silica using CHCl;—»CHCl3/10% MeOH + 0.4% agueous ammonia to yield 0.546 g of the
product as a yellow solid (yield 98%); "H NMR (CDC}) & 8.13-8.07 (m, 1H), 7.70-7.64 (m,
1H), 7.16-7.12 (m, 1H), 3.78-3.73 (m, 4H), 3.55-3.49 (m, 2H), 3.44-3.36 (m, 2H), 3.19-3.13
(m, 2H), 3.06-3.00 (m, 6H), 2.05-1.95 (m, 2H) ; *C NMR (CDCl;) 5 147.88, 137.39, 131.60,
127.81, 122.66, 118.02, 66.23, 54.45, 51.02, 49.30, 48.27, 46.16, 29.46; MS (posES-FIA)

25 m/z=2372 (M+H"). To a solution of 1-[4-(4-morpholinylsulfonyl)-2-nitrophenyl]-1,4-
diazepane (0.445 g, 1.20 mmol) in 30 mL of a 4:1 EtOH:THF solvent system was added
Raney-Ni (100 mg suspension in EtOH) followed by hydrazine monohydrate (300 mg, 6.00
mmol). The mixture was stirred vigorously for 4 h and then filtered through celite that was
pretreated with water. The filtrate was concentrated, and then re-dissolved in CH;CN,

30  concentrated again and finally toluenc was added and the mixture concentrated once more to

give a brown solid. The crude product was purified by column chromatography (SiO;,



"5 6H), 3.17-3.12 (m 2H), 2.16-2.10 (m 2H) ; MS (poskESl) mz = 365 (M+H).
EXAMPLE 93 4(1, 4-Di azepan-1-S1)-3-nitro-N benzenesul [ onam de hydrochl ori de
(Scheme 5, Method 30 5) 77 WD 02/092585 PCT/ SE02/ 00906 10 NOV 2005

4- Chl or o- 3-WxR2992985enzenesul fonam de (1.52 g, 4.87 nmol), RQUSBIZB1 ¢,
7.3 mmol) and honopi perazine (0.585 g, 5.8 mmol) in CH3CN (100180 wWash
heated to 70C for 2h. The m xture was filtered and the solvent was renoved.
Col um chromat ogr aphy (CH2CL2lI MeOH heptane 4:1:5 x 0.2 % NH3) gave 1.34 ¢
of 4-(1,4-diazepan-1-yl)-3-nitro-N 5 betszenesul fonam de together with 0.152

g of the di @HGH Qulc@.4% riecsiye 03628 (vickd 8900) of)the purs prodarisisarsehidi The i ts

0. 5100) C, TEe Hoe o cpptie@yys Ol SR NI ThngsO" B b ey g 201 18 (i,
-?Séhmeprg g (351t t*zdng)@%,ﬂﬁybxs&mﬂmw@wmewa@am@% B @h, o) PRé-d%0

4- (1, 4- Di az@lp,a‘IH);l.’W)L@(ﬂn,?}' MSNppsFSTy mien 2éh@deH Nor | ani de (0.599 g, 1.6

nmol ) s dissolved in EtOH THF (1:4). Hydrazine (0.398 nL, 8.0 mml) and
Raney- N” (0.060 g) were is added. After 1 h-at roomtenperature the
reacti on WapNTERMEDIATEW70ugh wet celite and the solvent was renoved. The
product was transferred to its HO-salt by dissolving it in McOH and addi ng
HCl / et her.. The sol vent was renoved and re-crystallized from (MoORYet her) to

0 o BcHlord- N LAty Fhentiipigt AL R T (StnkE ) Metndd )\

(posES1) mmz
3- Am no- 4- ( 4- neth@hlol-p-a -rifrebeapmesudfophmide(pig gyb. b&nm:ﬂ‘,ewad dlmaddeqlﬁenerre 5,

Met hod 5 - b f d 460
ndded 18 o CATnb eABisdine o083 S5 el was bdsef drgwics s R 1 HerteRp 0y 2 { 10
nL) fol | owednbweddy h dioReaddtidn@Ppididind 2. @niU)DAﬁer Emeoffc%ﬁhkl.deu@anﬁfganﬂe

solution was stirred at roomtenperature f 30 mnutes, after which tine

the ni xt ur geagtion ixten wendibied Wi EtQde (ﬁﬂﬁi)smddwshechwbﬂ MiHG (3 x\10-mL). HC

fol l owed b 0

1t et on TESTEASE bl Was Bed GO S R Bralohed 135 Bch S Uén Bkick

4- chl or o- 31-a-|ctysmllﬁdeatnphény1 dikmpkwatengdver2a2d g€Q5% )t Mdpro@iRCa8whie Srys@ls(tH 1H)

/.80 (dd %E?AR( éjs "&HQ 1H), 7.80 (dd, 1H), 7.56 (d, 1H), 7.53 (d, 1H), 7.13 (¢, 1H), 6.96 (t,
1H), 6.76 (d, lH), 3.66 (s, 3H). The sulfonamide proton was not observed.

INTERMEDIATE I8

20 4-Chloro-3-nitro-N-phenyl-benzenesulfonamide (Scheme 5, Method 5)

Two portions of 4-Chloro-3-nitrobenzenesulfonamide (1.73 g, 6.78 mmol) were
dissolved in CH;Cl; (7.0 mL) in reaction flasks. Aniline (757 mg, 8.13 mmol) was added
drop-wise at room temperature, followed by slow additions of pyridine (2.0 mL). After 16 h
of continued stirting, the reaction mixtures were diluted with ethyl acetate (50 mL) and

25 washed with 1 M HCI (3x50 mL). The organic phases were dried (MgSQ4) and evaporated to
brown solids, which upon re-crystallization from ethanol/water gave off-white solid of the
product 2.04 g (96%): 'H NMR (CDCl;, 400 MHz) § 8.24 (d, 1H), 7.80 {dd, 1H), 7.61 (d,
1K), 7.30 (¢, 2H), 7.20 (t, 1H), 7.09 (d, 2H), 6.79 (bs, IH); MS (CI) 310.8 (M - H}" ; Punty
(HPLC, Hichrom 200x4.6 mm 1.D.) >98%.
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-79 WD 021092585 PCT/ SE02/ 00906 10 W/ 2005 7.20 (m 5H). MS(negESl) mz =
311 (M H). | -Methyihonopi perazine (258 ng, 2.3 mmol) was added to a

sol ution of 4- chI oro 3-nitro-N phenyl benzenesul f onam de obt ai ned as above
(500 rrg, 1v§ sin CH2C12 (20 nL) followed by addition qu.rég% 310 nmg,
2.3 (}he reactlon m xture was heated to reflux. After h,” t he

sol uti on was concentrated under s vacuum After adj usting to-pH EJEIYV208E
product was extracted using EtOAc-to give, after drying with Na2SO4 and
concentration, 450 ng (72% of 4-(4-nethyl-1, 4-di azepan-1-yi)- 3-

”' tr 07'\'%8he(?%ﬂq&ﬁﬁﬁfdl@@ﬂﬁﬂﬁ%&ﬂ@s@%ﬁn%%ﬂ%@ &trgﬁ'a%eﬁ%%ﬁfoﬁnﬁﬁ? (d,
\?’,Qz?wﬁm Z'Fl%daﬂg%i@ﬁtl O)(SbbemeQMB&héd;S) 3H), 1.95 (in, 2H). M (posES1l) mz =

A B epan- - Hopteradf derpeinsn 1 @éa%é@mmmmwm@aw (31580l ) i n

EOH THE BRNE 1 zZi ne
nonohydr at e 14?0?)5“1@%3%@6'%% ? ﬁ/ere ggﬁbé&é@#e’%% | rring p'}ﬂd ' nﬁgnut es
at roomst er(ﬁz (ét&ﬁrmmoﬂ)huad heated loS0NE$or 1bihl The mactimdnixtheesyeére diluted hithiety!

et nor | £t oraori Rt ossiivPhomeiafbos Me0 i) seetiNedsdo b ctoporng s

preci pi tat Qogﬁﬂuﬁﬂs'tﬁeﬁ%@ﬂdﬁggséﬂqﬁmgnléﬁttsﬂp%m@ﬁtﬁtﬂfi@hﬂ’cﬁv after drying under

vacuum at 40 88 rrg

3-am no- 4- (4- net hyI , 4- d| azepan-1-yl)- N—phenyl benzenesul f onam de as a

bei ge soli g, 1?/5 (posESlI) mz = 361 (MtH+). "H NVR (MeOH1ti3)'8
7.85 (d, H, 7.15 (m 5H), 3.50 (rn, 7H), 3.15 (m 2H), 3.00

(s, 3Hw 2.30 (m IH), 2.20 (m IH) Anal . (Cl8H24NASCR. 2HC1) C H,N,S. 20

EXAMPLE 98 3- Ami no- N- 313 chl or ophenyl ) - 4- (4-nj et h¥l -1 -1-pi perazi nyls) benzen
esul f ouanm AEC-Metheein GFY'I)‘&'QME)‘FEI”B&" amtlnﬁ’d':"?})’ rgbgnzenesulfopapyide (Scheme

4- chl or o- 3gnhidi §)zenesul fonylchloride (1 g, 3.9 mml), 3- chloroaniline
(0.5 nmL, 477 nmo and pyridine (1.6 nL) in CH2ClI 2 (2 nL) was stirred at
room t enper at ur & sofiteon ef Jutemmediara 37 (fda megh é dOwrmbl) ApdHESROE 676 nagy 2408 ambhn, 30

Vol at i1 s MbFESGYIRSTRER ealkd wilc Pedy Binersdine T 1% b0 myhidianer B el T

chromat@gr afkihg @EBEIT, a8l niikffCwaddilled WilJEAPASG0 mL) and washed with
4, chl oro-N-( 3- chI or gphcn ni t ntbcnzenesul f onam de; 2ﬁ((ggsESl mz -
349. 2 ( MrHs3turatediiNagy Gﬁé@ﬁ mL)7 The orgauig phases weye drieddia apgipvaporaled 8 70

(bs, 1 H. 4550568 %g'\&f(a%n&% 134 QP8 RAR BonbSalat582). ORPRRR (CDCHy) 5 8.16 (g,
1H), 7.70 (d4, 1H), 7.50 (d, 1H), 7.06 {t, 1H), 6.97 (4, 1H), 6.91 (1, 1H), 6.75 (d, 1H), 3.69 (s,
3H), 2.92-3.17 (m, 6H), 2.61 (t, 1H), 1.05 (d, 3H). The sulfonamide and amine protons were

20  not observed.
INTERMEDIATE 20

4-(Hexahydre-pyrrolo[1,2-a]pyrazin-2-yl}-N-(2-methoxyphenyl)-3-nitro-
2s  benzenesulfonamide (Scheme 5, Method 5)

A solution of Intermediate 17 (343 mg, 1.00 mmol) and K2CO5 (276 mg, 2.00 mmol)
in CH;CN (5 mL) was twreated with octahydropyrrolo[1,2-a]pyrazine (164 mg, 1.30 mmol).
After 16 h of stimring at 80 °C, the reaction mixture was diluted with EtQAc (50 mL) and
washed with saturated Na>CQs (3 x 50 mL). The organic phases were dried (Na;SO,) and

30 evaporated to give 407 mg a yellow foam of the title compound (94%). 'H NMR (CDCl;) 6
.16 (s, 1H), 7.70 (dd, 1H), 7.50(d, 1H), 7.06 {1, 1H), 7.00 (d, 1H), 6.91 (¢, LH), 6.75 (d, 1H),

-8§3 -



10 No V 2005 chl orophenyl)-3-nitrobenzenesul fonam de (0.45 g, 1.3 nmol),

N- et hyl pi perazine (0.191 nlL, 1.73 nmol) and K & 03 (359 ng, 2.6 nmol) in
CH3CN (2.5 nL) as the filtrated was concentrated to give a residue which
was puri f iwo obyge2ses uim (Si 02, CHG 3: MeOH: NH3 9:1:0.4 % ror/sgozm9dd0 ng of
N- (3-chl orophenyl ) - 4- (4-net hyl - | - pi perazinyl )-3 s nitrobenzenesyhiygpapgde
(85 % . Purity >95 % according to HPLC anal ysis. The conpound was dissol ved
in THE (1 nmL) and ethanol (5 nlL) was added. The solution was treated with
Raney-N (50 ng) and hydrazi ne nonohydrate (0.05 nlL) overnight. The Raney-N
was fil ]Ee;.emg( 3H),i3L02-hasijm, 'ﬂﬂez.\mtta:]lﬂ,é§9\{eﬂﬂ),atmamﬂa(mmﬂnd.7ﬁh685r(as,i d/(;Je
was purifie col u omat.ography (Si.O2, CHCl 3: MeOH: NH3 9:1:0.4 9%.
The produé}i&rﬁé?ﬂs‘{ﬂ‘gge‘aﬁgthﬁ%}fﬁ‘g@@?‘aﬁm 188 POIDS YE Rotohserssh with HC gas
in diethyl ether to yield 170 ng of final product (32%. 'H NVR (DVSO do) 8
7.25 (appt, IH), 7.15-7.17 (i, IH), 7.10-6.12 (m 1H),7.00-7.10 (m 4H); .
3. 43- 3. 45 INTERMEDPJABE22-3.24 (m 4H), 2.96-3.01 (m 2H), 2.77-2.78 (s, 3H);
M5 (posESI) nkx = 380.1( MtH+). 15 EXAMPLE 99 3-Arm

no- N- ( 2- net boxyphenyl ) - 4- (4-net hyl -1 - pi per azi nyl ) benzenesul f onami de

hydr ochl ors-ﬂﬂr&ﬁcﬁﬁé@:ﬁ.pipmmch- bétfderd3BIf6RUTRIAE Sﬁm& PNeaReEs) from
4-chl oro-3-nitrobenzenesul fonyl chloride (1 g, 3. nmol ), 2-net’hoxyanili ne

(0.53 niL, 4.7 Thmsbmpawd wesnrepared fram dntemjediate ool pipe@zive)o gite 362 mg

Chl or o- N- (2- et hox e Al nest ' {Q.3 ) act ed
o or e TR b M PEBERL AR 40 A Re Bl 25

N- (2- met hoxyphenst! 1HY 7(08-@RIY 7.0t (& 1P8! B3 QyADr), 3:080, YWHDARAENSH2lg @nam de
whi ch was ??ggt e%t’ WIH{lh Ra(r]ey}%i a'l’(]_ mdrazp%e )rronogyd?gte.BZ(The Zs (?)innal
produdé widB B&lo? @ledtihs Punty (HELCsHichrom20fok.¢ mosPd§) %8 7. 185 (dd, IH), 7.08
(dt, 1 H, 6.975 (d, 1 H,6.91-6.94 (m 2H); 6.54 (dt, I H, 3.56 (s, 3H,
3.42-3.47 (m 2H), 3.22- 3.24 (m 2H), 2.95 (bt, 2H), 2.79 (bs, 3H); M
(posESl) WNTERMEIATE 32-H+). EXAMPLE 10D 30 80 WO 02/ 092585 PCT/ SE02/ 00906
10 NO V 2005 3- Am no- N- ( 2- net hoxyphenyl ) - 4- ( 1- pi per azi nyl ) benzenesul f onam de
hydrochl ori de (Schene 5, Method 5) The conpound was prepared from

4- chl or 0- F:Ai ; fapylni ' il
(0756, SRR SR by s
15

The compound was prepared from Intermediate 18 and 1-methylpiperazine to give
. 373 mg orange-brown solid (99%): 'H NMR (CDCl;, 400 MHz) 5 8.17 (s, 1H), 7.68 (d, 1H),
7.27 (1, 2H), 7.15 (t, 1H), 7.08 (d, 2H), 7.00 (d, 1H), 3.14-3.22 (m, 2H), 2.97-3.06 (m, 4H),
2.64 (dd, 1H), 1.06 (d, 3H); MS (CI) 391.0 (M + H)" 389.4 (M — H) ; Purity (HPLC,
20  Hichrom 200x4.6 nun L.D.} >95%.

INTERMEDIATE 23

4-(4-Ethyl-piperazin-1-yl)-3-pitro-N-phenyl-benzenesulfonamide (Scheme 5, Method 5)

25 The compound was prepared from Intermediate 18 and 1-ethylpiperazine to give 386
mg orange foam (99%):-'}! NMR (CDCl;, 400 MH2) 6 8.19 (s, 1H), 7.72 (dd, 1H), 7.31 (¢,
2H), 7.18 (t, 1H), 7.11 (d, 2H), 7.04 (d, 1H), 3.22 (bs, 4H), 2.60 (bs, 4H), 2.50 (q, 2H),
1.13(t, 3H); MS (CI) 377.0 (M + H)* 375.4 (M - H)" ; Purity (HPLC, Hichrom 200x4.6 mm
LD.) >98%.

INTERMEDIATE 24



s (0.345 g) was reacted wth piperazine (0.111 g) to afford

N- ( 2- met hoxyphenyl ) - 4- (pi perazi nyl )-3- nitrobenzenesul fonam de. This was
then treated with Raney-N and hydrazi ne nonohydrate. The final product was
isolated as its HCl salt. "H NWVR (DVMSO-d6) 5 7.18-7.20 (m 1H), 7.08-7.10

(m 21, 6\9&0@0%3@'1 1H), 6.91-6.93 (m 2H); 6.84 (dt, 1ﬂé|);sm§mé'9‘i§6(5
, 3.22 10 3.27 (m 4H), 3.00-3.02 (m 4H); M5 (posESi) mz q’iﬁi‘,?ﬂ

(l\/HrH) EXAMPLE 95 2-(1, 4-di azepan- 1-yi ) - 5- (4-norphol i nyl sul fony I0 ne
hydrochl ori de (Scheme 5, 15 Method 5) A suspension of honopi perazine (0.196
g, 1.95 mmol), 4-[(4-chloro-3- nitrophenyl)sulfonyijnorpholine (0.461 g,
1.50 nmmol ) and K2CO03 (0.415 g, 3.00 mmi) in CH3CN (10 nL) was stilled at
65 C for 16 h. CH2CL2 (10 nL) was added and the mixtur was filtered and
concent r at et{Hoiadydrerpyripicitidcalpyvaginsd:yh-SraitroY -phenyhhengenesmifonsyridphy on 20

silica usi | 0% MeOH + 0. 4% aqueous ammonia to yield 0.546 ¢
of the pro@ﬁgH ‘ég %ﬁw solid (yield 98%; 'H NVR (CDCl3) S 8.13-8.07
(m 1H), 7.70-7. 'ﬂfbddmpouhd‘l)vas ﬁreﬁﬁea’ frévh Iﬁﬁﬁnedlaléls aﬁd_hgxa'ilyal% Igﬁblo‘[mqag oh

3.55-3.49 (m 2H), 44336& 8 I—% 3.00 (m
2.05-1. 95 (myrazing372 meorapmiQeonors): @WR @;@Cls&ﬁ MHz)B8.16(s, IHL T 56744,

(5052 AT PR A T By S Ssbt S28s U,

- 1-[4- (4- morpdoft] 1H), SUISEDRY/N, 22HN1.V2-Q 135y BiT), 1,32-1,48 ad el MY @B, DM & 20
mmol) in 30 m_ of a 4:1 EtOH THE sol vent system was added Raney-N (100 ngy
suspensi on Hn4et-&M + B @N@WWQ@%MW@MMF&)@%@OO ng, 6.00 mmol).

The m xture was stirred vigorously for 4 h and then filtered through celite
that was prctrcated with water. The filtrate was concentrated, and then
re-di ssml vANTERMEDRIAN[E26 concentrated again and finally toluene was added
and the m xture concentrated once nore to give a brown solid. The crude
product was purified by colum chromat ography (Si 3, -81 WO 02/092585

PCT/ SE02/ 0Q9@tmbhyN3\5-dfao-bidyeibpy. ﬁ/ﬁﬂdkFNh{’yl)%-intﬂ)—ﬂ%héd}l%ﬂﬁn@su%ﬁﬂmﬁd(d el d
89% of t he pl:re Eroduct as a sol i d free base was converted toits HCl

salt; 'H N¢Be , 7.23-7.16 (m 7.04-6.98 (m
2ty 2051 09 ?%?Hm%@é;%ﬁeéﬁm%%wﬁ %ﬁlm‘*’ﬂ“ﬁkﬁé@&ﬂﬁﬁﬁ P
4- Chl ore- Nb{cdelofd. haiehgheieyb kiva-314 migtiomants (@60 SINMR (SDIGH0GMHAEhod 5)
8.12 (d, 1H), 7.58 (d, 1H), 7.26 (t, 2H), 7.13 (1, 1H), 7.07-(d, 2H), 6.76 (d, 1H), 4.24 (bs, 1H),
3.46-3.49 (m, 2H), 2.88 (d, 1H), 2.80 (t, 2H); 2.33 (s, 3H), 1.89 (d, 1H), 1.53 (bs, 1H); MS
(CT) 389.0 (M + H)" 387.0 (M — H)" ; Purity (HPLC, Hichrom 200x4.6 mm 1LD.) >95%.

20 INTERMEDIATE 26

4-(trans-2,5-Dimethyl-piperazin-1-yl)-N~(2-methoxyphenyl)-3-nitro-
benzenesulfonamide (Scheme 5, Method 5)
The compound was prepared from Intermediate 17 and 4-(trans-2,5-dimethyl-

25 piperazine to give 409 mg of yellow solid resulted (97%): "H NMR (CDC};, 400 MHz) &
7.94 (d, 1H), 7.76 (dd, 1H), 7.50 (dd, 1H), 7.28 (d, 1H), 7.10 (t, 1H), 6.93 {1, 1H), 6.73 (4,
1H), 2.93-3.08 (m, 4H), 2.60 (dd, 1H), 2.31 (dd,1 H), 1.01 (d, 3H), 0.73 (4, 3H); MS (CD)
420.8 (M + H)" 418.8 (M - H)" ; Purity (HPLC, Hichrom 200x4.6 mm 1.D.).>95%.

30 General procedure for reduction of the amino groups (Scheme 5, Method 5)



4- Chl or 0- 3-ni trobenzenesul fonam de (1.73 g, 6.78 mmol ) was dissolved in
CH2CI2 io (7.0 mL). o-Anisidine (1.00 g, 8.13 nmmol) was added dropw se at
roomtenperature, followed by a slow addition of pyridine (2.0 nL). After

16 h of co Eﬂm irring, the reaction mxture was dilu i QAc (50
m.) and wag&hde WI? I MHCI (3 x 50 nL). The organic phasg%\?\'g%%@z%ﬂs

(MySH) filtered and evaporated to a brown solid, upon which
re-crystallization from ethanol/water gave 2.22 g (95% of the product as
white crystals. "H 15 NMR (CDCI3) 8 8.20 (s, | H, 7.80 (dd, I H, 7.56 (d,

IH), 7.53 (d, | : b o b5 mihali ,
3I|:|)|) . The Sl(.l| fona&ﬁ‘llucj%m%?g@%ﬂ] was mr?g"f‘ '?(%b(g'é'rs\l;nerh{?lt?n @R@Iﬂlﬁ%@fggﬂ%’% l éqnﬁ')S
4- Chl or o- 3-wert treatéd pithRanepBihrld0asg)laho hpdrazire hondhgdmtes(120/1, 2Sdninpl) Thker

portions of 4-Chloro-3-nitrobenzenesul fonam de (1,73 %H' 6. 78 mmol) were
" di ssol ved SHrringatroom temperatyre for 7l tha suspensions were Litgred thraughveeliteand wepshegl g )

was added i t . s ol WoddRl &

pyri di ne (é,'f1 gnoer?@i‘-aéﬁ? ?é‘?a%@g%@?%%ﬁé%hﬁ %‘25@#??@?’%&5 'ﬁ?g’ reagt ig%]ﬁ&?nﬂg%ur es
wer e di but eebductsiwere wthostdmpadites( dhierahid trte paffiedisite HALG ((YMOdiBipex 50
m.). The or i S re dried (MgS™4) and evaporated to brown solids, -
whi ch uponoﬁélé‘hjgpgiqew\iﬁ?'bn from et hanol /water gave off-white solid of the
product 2.04 g (96%: ' H NWR {CDClI 3, 400 MHz) S 8.24 (d, 1 H), 7.80 (dd, |
H, 7.61 (d, 1H), 7.30 (t, 2H), 7.20 (t, IH, 7.09 (d, 2H), 6.79 (bs, IH);
NIS (Cl) SEXAMPME-10H)'; Purity (HPLC, Hichrom 200x4.6 nmI.D.) >98% 30

-$2 WD 02/ 092585 PCT/ SE02/ 00906 10 NOV 2005 General procedure for reactions
bet ween 4-Chl oro-3-nitro-N aryl - benaenesul f onam des and am nes (R5) (Schene

5, Methed 3)Ameio-NLQNBetBb m ahethipiperhZin t-y) benQensstl onaniid
g dfmggymm ) iniLC;EaCN (5 ryn)JLt; weere trneatefj W th

Internediate 12 (5813 ny
k203 ( 276(Srpeme SoMethed $) and arnines 5 (R5) (1.30-mmol) and heated to

m), vasnod ui t RSer by p AT %ﬂ%ﬁb%*”*ﬁ‘ﬁ‘@%%&t:%@%% Do ed
t o product 3-nithr@berzendsdifommideth dioe 90 g of éheititRicompauid{@6%e) p i NMR &CDCh) 5
| NTERVEDI A}(’

N (2N hoRFARED) 741 (& 1B TR (ol HR ST (o UDy 655 € 1HDr G B M1, L STPAG M e
Sch 5 bi ' i ‘A ) i d
ocs (o700 SR DAY DIA. 00 (o MR A6 LC1, 203(B4ROTAL & DY), MoSw) &0
2- et hy| pi ). The walfgrasideprotobs 3@ramm opserveid EC NIRNCEICL) 8 149.4, 143.1, 141 4,
134.6,125.4,124.4, 121.0,120.4, 119.2,117.7, 113.2, 110.5, 55.6, 51.1, 50.8, 46.3, 30.3,

19.6. MS (CI neg) 375 (M-H"), (CI pos) 377 (M+H").
20 EXAMPLE 102

3-Amino-4-(hexahydro-pyrrolof1,2-a]pyrazin-2-yl}-N-(2-methoxyphenyl)-
benzenesulfonamide (Scheme 5, Method 5)
The compound was prepared from 4-(hexahydro-pyrrolo{1,2-alpyrazin-2-yl)-N-(2-

25 methoxyphenyl)-3-nitrobenzenesulfonamide to give 97 mg of the title compound (96%). 'H
NMR (CDCY;) 6 7.44 (d, 1H), 7.12 (d, 1H), 7.11 (d, 1H), 6.97 (t, 1H), 6.90 (d, 1H), 6.84 (t,
1H), 6.72 (d, 1H), 3.96 (bs, 2H), 3.62 (s, 3H), 3.19 (d, 1H}, 3.09 (app t, 3H), 2.76 (t, 1H),
2.45 (1, 1H), 2.31-2.38 (m, 1H), 2.10-2.2] (m, 2H), 1.72-1.87 (m, 3H), 1.21 {t, 1H). The
sulfonamide protons were not observed. ¥C NMR (CDCl) § 149.4, 143.1, 141.4, 1344,

30 1254,124.7,121.0, 1205, 119.5, 117.7, 113.2, 110.5, 55.6, 55.0, 53.3, 52.0, 49.7, 30.3, 27.3,
21.2. MS (CI neg) 401 (M-H").



15 stirring at 80C, the reaction m xture was diluted with EtOAc (50 nL) and
washed with saturated Na2CC3 (aq) (3x50 nmlL). The organi c phases were dried
(Na2SO4) and evaporated to give 393 ng of a yellow foamof the title
conpound (98%. "H NWR (CDCI3) S $.16 (d, | H), 7.70 (dd, 1 H), 7.50 (d, 1
H, 7.06 (woobwoddkss 6.97 (d, 1 H, 6.91 (t, | H), 6.75 (d, Acrr¥Ee2/3e98 (s

3H), 2.92-3.17 (m 6H), 2.61 (t, IH, 1.05 (d, 3H). The sulfo ﬂ}ﬁ] ‘[’1

am ne protons were 20 not observed. | NTERMEDI ATE 20 4- (Heaahy &1}” ol of
1, 2-aj pyrazi n-2-yl)-N-(2-nmet hoxyphenyl )-3-nitro- 25 benzenesul f onam de
(Scheme 5, Method 5) A solution of Internmediate 17 (343 ng, 1.00 nmol) and
K2COB8 (276 ng, 2.00 mmol) in CH3CN (5 nL) was treated with

oct ahydr op rr0|g4[§t 2-a)pyrazine (164 ng, 1.30 nmol). After 16 h of stirring
at 80 C, m ‘ ®n mixture was diluted with EtOAc (50 nm.) and washed

W th saturated Na2CO3 (3 x 50 m .). The organi c phases were dried (Na2SOQ4)
and 30 evaporat ed to give 407 ng a yellow foamof the title conpound

1940/ 9). MN\hnRI\(-ﬁmwy-ﬁpen‘izih@l-ﬂsbenzedé)sulrﬂnﬂﬂdé tigdrochidride [SAkniedd, | H),
7.06 (t, EQF7OOd| , 6.91 (t, 1 H, 6.75 (d, 1 H, - 83 W

02/ 09259511fl 455/ 00906 | U tV- V 2005 3.69 (s, 3H), 3.02-3.33 (m 5H),
2.80 (t, 1H), Z1ofipouddas s phepkfedlirdt N-FenfiH-pipkraf yfSinfe® 31 L 37-1 40
(m 1H). The sul fonam de and am ne protons were not ogserved | NTERMEDI ATE
21 5 3- Ni thenzenepihfonarhidé ipgiverl Amgyellowlsold (B8e i NMR 0B, emcmfmsa 577t hod

wy bri gt o angiatRd & th501 CBhAE FeRkE 07T ha s B AR ARy VT cs

d, 111 7 o 3.13
0 S B 30 R 8 A

(HPLC 10Hi chr om 200x4.6 mm |.D.) 91% | NTERMVEDI ATE 22

4- (3- Met hég jyn- 1-y!)-3-nitro-N phenyl - benzenesul f anam de (Schene 5;
Met hod 1 Wﬁ'e conmpound was prepared fromlInternediate 18 and

1- net hyl pi perazine to give 373 rrg or ange-brown solid (99/0): '"H NWR (CDCl 3,

400 MHz) 8 S 17 li 7.68 7.15 (t, 111), 7.08
(d, 211), 3 grijnmay zfzyl(hlﬁ }Jbanﬁjben@wlgweeﬂﬂ?dwcmhlo"ﬂe64 (dd,
IH), 1.06&51,& g) 391.0 (M+ W889.4 (M- H)-: Purity (HPLC, 20
H chrom 200x4. 6 mﬂ l. >95% | NTERVEDI ATE 23

15 The compound was prepared from 4-(3-methyl-piperazin-1-y})-N-3-nitrophenyl-

benzenesulfonamide to give 33 mg white solid (35%): 'H NMR (MeOD, 400 MHz) 8 7.57-
7.62 (m, 2H), 7.35-7.41 (m, 1H), 7.12 (t, 2H), 7.02 (d. 2H), 6.97 (t, 1H)}, 3.53-3.58 (m, 1H),
3.31-3.40 (m, 2H}, 3.16 (1, 2H), 2.99-3.05 (m, 1H), 2.79 (¢, 1H), 1.27 (d, 3H); MS (CI) 346.8
(M + H)* 345.4 (M - H)"; Purity (HPLC, Hichrom 200x4.6 mm 1.D.) 100%.
20
* EXAMPLE 105

3-Amino-4-(4-ethyl-piperazin-1-yl)-N-phenyl-benzenesulfonamide hydrochloride
(Scheme 5, Method 5)
2§ The compound was prepared from 3-Amino-4-(4-ethyl-piperazin-1-yl)-N-phenyl.
benzenesulfonamide to give 32 mg white solid (33%): "H NMR (McOD, 400 MHz) § 7.52-
- 7.57(m, 2H), 7.36 (d, 1H), 7.12 (t, 2H), 7.01 (d, 2H), 6.96 (1, 1H), 3.56 (d, 2H), 3.26 {t, 2H),
3.17-3.23 (m, 4H), 3.09 (t, 2H), 1.31 (1, 3H); MS (CI) 361.0(M + H)' 359.4 (M ~ H)" ; Purity
" (HPLC, Hichrom 200x4.6 mm LD.) 96%.

-§7-



4- (4- Et hyl - pi perazi n-1-yl)-3-nitro-N-phenyl - benzenesul f onam de (Schene 5,
Method 5) 25 The conpound was prepared fromlnternediate 13 and

1-et hyI p| perazine to give 386 ng orange foam (99/0): 111 NWVR (CDC13, 400
MHz) 6 8. 19VP42/092585 7 72 (dd, IH), 7.31 (t, 2H), 7.18 (t,PEUSEO209%081 (g
211), 7 04 (d, | H), 3.22 (hs, 4H), 2.60 (bs, 4H), 2.50 (q, 2H MOV 208t
3H; Ms (C) 377.0 (M+ H+ 375.4 (M- H)-; Purity (HPLC, H chrom 200x4.6 mm
LD.) X98% 30 | NTERVEDI ATE 24 -84 WD 02/092585 PCT/ SE02/ 00906 10 NO V 2005

4- (Hexahydr pyrrol o[ 1, 2-a] pyrazin-2-yl1)-3-nitro-N
- phenyl - %‘ﬂ&g’ m de (Schene 5, Method 5) The conpound was prepared

froml nterrredl ate 18 and hexahydro pyrrol 0[1 2-al2- 5 pyrazi ne 372 ngy orange
foam (92%: 1HN|\/R$ICDCI3 L)‘ﬂ 8.16 (s, Ili), (d 1 , 1.27
(t, 2H), 7.3rAmino-4y( r-r;ahn*rmyvelollz !pwaae-zcﬂ)-N-phsnyl@ems@fosam 5H) ,

T 52 10as (ydbeqeridecshemt vedotD T 20 LT (N 5 Rur 1y (e

Hi Clh (r) o[nngOx4 6 'lhﬂmce bn@o&n@@ﬁ%rephﬁdl)ﬂtﬁmmﬁgﬁoWc([S,%L‘@;?Mﬂ-Z-ﬁ)-NI- aza- bi

?égherre 5, #‘\&d‘"%}’ bFH%e“E%‘ﬁfBB?JW °\K&§“PS§% gt‘? Féﬁ@ﬁ?“g-rlﬁ%ﬁp@t ﬁga‘mﬂ)

(960, 19) - NERUEF 378 et PR "L 7 T L0R IiE7 20, DRDOY YS9 TRORIE I B8 | ¢

2H), 7.13 (3t73(ﬁ13m,3711}2"35dm,m'ﬂ),,17‘9 1788 (nal, 1H); MS (G[)nnsﬁﬂd"'mﬂ)ﬂl 4C{M64‘Bb49
2 8 1.89 1 1.53

I(Irp|); % (@?‘“@é’ﬂ%ﬂ 2&5@%%{@)%&%& Pur| ty (HP(LC HlHZ:hrom 20(()x481 6

nun I D.j) >95% 20 | NTERMEDI ATE 26

4-(traps-2,5-D net hyl -pi perazi n-1-yl)-N-(2-nmet hoxyphenyl)-3-nitro-
benzenesul FAMPEE 108cheme 5, Method 5) The conpound was prepared from
Internmediate 17 and 4-(trans-2, 5 di met hyl 25 piperazine to give 409 ng of
yell ow solid resulted (970/%: "H NWR (CDCf3, 400 MHz) S 7.94 (d, | H),

T ket s ot il 0
3H), 0.73 Padrogpborlqgéswn}en;,ﬁg&gdém + H)+418.8 (M- H)- : Purity (HPLC,

glm 0220 3‘; (2)83§4( ggﬁzen;nde @ d 343 ?\gécffmmd ERRELP-nRIL-2KIAR-L-Blcy SIBAUL T TheR- Ry e
phenyl-3- mtrobenzenesulfonamlde to give 40 mg red solid (40%): 'H NMR (MeOD), 400 -
- MHz, major conformer at 300 K) & 7.49-7.56 (m, 2H), 7.09-7.15 (m, 3H), 6.99-7.05 (m, 2H),
6.95 (t, 1H), 4.39 (bs, 1H), 4.30 (bs, 1H), 3.89 (d, 1H), 3.56 (bs, ZH), 3.09 (d, 1H), 2.88 (s,
3H), 2.34 (d, 1H), 2.20 (d, 1H); MS (CI) 359.0 (M + H)" 357.4 (M - H)"; Purity (HPLC,

20  Hichrom 200x4.6 mm I.D.) 93%.
EXAMPLE 108

3-Amino-4-(trans-2,5-dimethyl-piperazin-1-yl)-N-(2~-methoxy-phenyl)-
25  benzenesulfonamide hydrochloride (Scheme 5, Method 5)

The compound was prepared from 4-{trans-2,5-dimethyl-piperazin-1-y)-N-(2-
methoxy-phenyl)-3-nitrobenzenesulfonamide to give 60 mg white solid (61%): TH NMR
(MeOD, 400 MHz) 8 7.54-7.58 {m, 2H), 7.45 (d, 1H), 7.32 (d, 1H), 7.02 (t, 1H), 6.8] (d,
1H), 6.76 (1, iH), 3.54-3.57 (m, 1H), 3.47 (s, 3H), 3.37 (d, 1H), 3.30-3.34 (m, 1H), 3.01 (¢,

30 2H),2.71 (¢, 1H), 1.23 (d, 3H), 0.77 (d, 3H); MS (CI) 390.8 (M + H)" 389.4 (M - H)"; Purity
(HPLC, Hichrom 200x4.6 mm 1.D.) 96%.

-88-



e e—

8S WD 02/ 092585 PCT/ SE02/ 009D6 10 NOV 2005 Sol utions of the nitro conpounds
(0.25 mol) in THF (10 nm.) and nethanol (2 nL) were treated with Raney-N
(100 ng) and hydrazine nonohydrate (120 .d, 2.5 nmol). Amer stirring at
roomtenperature for 7 h, the suspensions were filtered throu h celite and
washed wi t WRPHIN58 et ate and et hanol . Evaporation with HOPGHSEZARI06 gave
the products. Sone of the 5 products were w thout |rrpur|t|es ot h‘,ﬁ:ﬁ%\h?@

be purified with HPLC ((YMC conbi prep ODS-AQ 50x20mm |. E!L io
3- Ami no- N- ( 2- net hoxyphenyl ) - 4- (3- et hyl - pi perazi n-1-yl ) - benzenesul f onam de
(Schene 5, Method 5) The conpound was prepared from

N- ( 2- met hoxyphenyl ) - 4- ( 3- net hyl pi perazin-1-yl)- 3-nitro-benzenesul f onam de

t 90 t d (96%. "H NVR (CDC13) 8 7.44 (d, | H),
TPt 07U Rl S U S L G e o b
6.72 (d, 1H) 15397(bs 2H), 3.62 (s, 3H), 2.91-3.06 (m 5H),2.56 (t,

1H), 2.23 (t .. The sul fgonam de protons were
not observed HI@(‘!’W"%&%@IQ)““B"‘M@'SHH “J)'A}B"fm'ﬁﬁ'flﬂﬂ“ﬁ] h@ﬁgﬁ‘“ﬁanﬁ 4, 124. 4,

121.0, 120. Ltier oaée%:la&d(klﬁen?esjf& hod 555 6, 51.1, 0.8, 46.3, 30.3,
19.6. M5 (C neg) 375 (M 377 (MrH). 2v EXAVPLE 102

ge/ral\rznezgsﬁl 1£ hegﬁlhg&étp@g?ﬁwnﬁl \@zﬁslprasaaqd éﬂb3g4-getvhy nd. was eh@har 1‘W‘Irr?)-
2 hexahydr SmFmrobRst storidg ppd T ATBacghancr oS B0BE acia G obty Pt thad 022

h h fi f d
?Saog’xyp i YT RS NIRIE D, OBY 8, 9.697 e 1) 156 08 T SETRO
(t, | , 6.698-6.80 (rh, HY), 3688471 ({m, 2H),3.46- 6271m¢ H),B.13)-3.068(B2H)H .48 240 (nB. 62

(28313;) 3‘83( #?U’lﬂéﬁ'g%iﬁhéﬁgf(%onﬁéﬁﬁ'w )’V%T%&J(H”?)m ig? Et,lltl)l), The

sul fonam de protons were not observed. i3C NVR (CDCl 3) S 149.4, 143.1,

141.4, 134.4, 30 125.4, 124.7,121.0,120.5, 119.5,117.7,113.2, 110.5, 55.6,

55.0, 53.3, BAMPLEJ0? 30.3, 27.3, 21.2. M5 (O neg) 401 (NI-H). - 86 WO

02/ 092585 PCT/ SE02/ 00906 10 NOV zoos EXAMPLE 103

3- Am no- N- phenyl - 4- pi per azi n- 1yl - benzenesul f onam de hydrochl ori de (Schene 5,
2-(3-Amino-4-[1,4)diazepan-1-yl-benzenesulfonyl)-benzamide diacetic acid (Scheme 5,

‘15 Method 5)
- The compound was prepared from 2-amino-benzamide, 4-chloro-3-nitro-
benzenesulfonyl chloride and 1,4]diazepane-1-carboxylic acid tert-butyl to give (1%) as an
oil. 'H NMR (CD;0D) & 7.68-7.57 (m, 2H), 7.43-7.36 (m, 1H), 7.17-7.15 (m, 1H), 7.10-
7.02 {m, 3H), 3.44-3.25 (m, 6H), 3.12-3.05 (m, 2H), 2.14-2.02 (m, 2H); MS m/z (M+1) 390.
20 -
- EXAMPLE 111

2-[1,4]Diazepan-1-yI-5-(3,4-dikydro-1H-isoquinoline-2-suifonyl)-aniline
dibydrochloride (Scheme 5, Method 5)

25 The compound was prepared from 1,2,3,4-tetrahydro-isoquinoline, 4-chloro-3-nitro-
benzenesulfonyl chloride and 1,4]diazepane-1-carboxylic acid tert-butyl ester to give (93%)
as a white solid. 'H NMR (DMSO0) & 9.28 (s, 2 H), 7.12 (m, 7 H), 4.12 (s, 2 H), 3.20 (m, 8
H), 3.02 (t, /= 5.81 Hz, 2 H), 2.86 (t, J= 6.07 Hz, 2 H), 2.00 (m, 2 H); MS m/z 387 (M+1).

30 EXAMPLE 110



5 Meth-od 5) The conpound was prepared from

N- phenyl - 4- pi perazin-1-yl-3-nitro benzenesul fonam de to give 15 ng yel |l ow
solid (1 S%: 1H NVR (MeDD, 400 MHz) 8 7.57- 7.61 (m 2H), 7.40 (d, 1H),
7.23 (t, 2K)gedeskSs( d, 2H), 7.07 (t, 1H), 3.45 (t, 4H), 3. 3tridp0200ddé IVS
(d) 333.0 (M+ H+ 331.4 (M- H'; Purity (HPLC, H chrom 200x4 6 mMml.

96% 10 EXAMPLE 104 []NUV?BHS

3- Ami no- 4- ( 3- et hyl - pi perazi n-1-yf)-N phenyl - benzenesul f ouam de

hydrochl ori de (Schene 5, Method 5) 15 The conpound was prepared from

vt Zhﬁlér‘“é@?‘é'%?‘é‘“ Zihechity-pRend ISP Sbhino PHOEPMEMIARRBIET 10 90VT 21
m 1H), d_i_mﬂ(ttoromlcamd)ﬁsqhamezmamm (t, 1H), 3.53-3.58 (m 1H),

(
31, N (0 34d 5 cOmbpybd e lyerdt i 3-lord Pclbopilife chionpehints 200’ 6

mm|.D.) 1@9%en3ﬁlﬁﬁﬁl\@ﬂ&ldb%d 1,4 dxaze ane-1-carboxylic acid tert-butyl esterto ve 43%)
3- Ani i no4- (4-et hyl - pi perazin- 1- y hen\B/I - benzenesul f onam de drochl ori de
(

Schenes 5, anestlish HNMR (EMSQbimIsore Whs8 59 &yar 2d), 7r13rk 87 (m, 6H), 3. 33 (s, 3H),

3- Am no- 4- |- deto ive 32

7o whi e sOIPa | Haa SR 2R kol S0 ey ST EENANAR 0, ° 9 56 (4,

Il H, 7.12 (t, 2H), 7.01 (d, 211), 6.96 (t, 1H), 3.56 (d, 2H), 326(t, 2H) ,

3.17-3. 23(m 4H), 3.09 (t, 2H),1.3.1(t, 3H); M5 (d) 361.0 (M+ H 359.4 (M
H) ' Pur gkiemé 6PMethdd ¢hrorn 200x4.6 nm1.D.) 96% 30 -97 WO 02/092585

PCT/ SE02/ 00906 10 'NOV 2005 EXAMPLE 1 06 '

3- Ani no- 4- (hexabydr o- pyrrol o[ 1, 2- yrazin- - N-ph | - benxenesul f onam de

hydr ochl ori de (Schgnme 5, Method The ound @ epare [Aelyy

4- (hexahydro pyrr o[ 1 pyr azon- 2-yl)- °zphenyl -3pnitro-b esul f onam de

to give 50 ﬁ; 49% I H NI\/R oD, 400 8 7sc63-7.69 (m

2H), 7.47- 7952( s,c,723(t 'I['—Q ,d“ 2H) 8(t H) 3.08- 3.78
88 + H) +

(m 814), 2-2-35 . 3; pa*
371.4 (M - @&—m 'S'HPI'_'SZ (H.‘/pm-,gmz }W(ry)
. oL _ )
Y 7§ —4(
t0
Legend to Scheme 2:
i: Py, CHxCL;; ii: K2CO;, CHACN, diamine (i. e. homopiperazine); iii: (BOC)0, THF,
NaOH; iv: Raney-Ni, Hydrazine monohydrate, THF/EtOH; v: sulfonylchloride {Y-SO:-Cl),
Py, Et;N, CH2CL;; vi: HCI ether/MeOH

15
INTERMEDIATE 27

tert-Butyl- 4-[4-(anilinosulfonyl)-2-nitrophenyl])-1,4-diazepane-1-carboxylate (Scheme
6, Method 6)

20 Di-tert-butyl dicarbonate (0.921 g, 4.22 mmol) in THF (20.0 mL) was added to a
solution of 4-(1,4-diazepan-1-yl)-3-nitro-N-phenylbenzenesulfonamide (0.530 g, 1.40 mmol)
and NaOH (0.140 g, 3.50 mmol) dissolved in THF:water (30 mL, 1:1). The solution was
stirred at room temperature for 3 h. The mixture was neutralized with $ N HCI and then the
THF was removed under vacuum. The aqueous phase was extracted with CHCI; (2 x 50 mL)



EXAMPLE 107 3- Am no-4-(5-nethyl -2, 5-di aza-bi cycl o[ 2. 2. 11hept - 2

yl ) - N- phenyl - benxenesul f onam de hydrochl ori de (Schene 5, Method 5) 15 The
conpound was prepared from 4-(5-nethyl -2, 5-diaza-bicyclo[2.2.1)hept-2-yl)-N
phenyl - 3- Wonabhessenesul fonam de to give 40 ng red solid (PISEN2/00PE NI\/R
(MeOD, 400. MHz, mgjor confornmer at 300 K) 8 7.49-7.56 (m 2H), 7.09-7.

(m 3H), 6.99-7.05 (m 2H), 6.95 (t, IH), 4.39 (bs, 1H), 4.30 X HDH&D@

3.89 (d, 1H), 3.56 (bs, 2H), 3.09 (d, IH), 2.88 (s, 3H, 2.34 (d, IH, 2.20
(d, I H; M5 (C) 359.0 (M+ H4 357.4 (M H)-; Purity (HPLC, 20 Hi chrom
200x4.6 mMm dndlib@ coisinedotahmit B ydd Svere dried over Na; SO, filtered and concentrated.

benxenesul {PBAFH Y dPaL FiibR BEomapeEREY i %ﬁ@&f@‘%ﬁ%ﬁnﬁa
prepared f réami 4W]§1EH /38 txﬂuéﬁe@'ﬁfﬁiﬁ\ﬁiﬁcﬁieﬁﬁﬁ@iﬁ Sy k05 %‘(9(0@‘ 6) of pure product. 'H

met hoxy- phenyl) - 3-ni trobenzenesul fonam de to give sol d (619% :

1H NVR  ( MBGHIR @OESOHS) 59 .54, (64s, 1H5,38.0 1. 98 i, 11=z), zzsromss (nm)m)?? RR7Q8, | H),

337 (a5 1yt )b bzt Fy Obympall v o' 00 . ﬁa% %fw i ir;n“% (43

. 0.77 " bR C,
||:|||)chrom 2((3050?431@ ?mﬁ¥153 Qﬂ3)15%990ﬁ3,gga%l7% 109 SSSIG%C%{ E02 00946 1 NO\/ 2005

EXAMPLE 11272{M4H(B Muﬁumxldﬁl&-ammx[audinomdfonybphenyl] 1,4-diazepane-]-carboxylate

5 ' Wt o &R pREieBD b Fpdprddug) 87 GR3ReR vk Risl e MR bR Ryt ne
4-chl or o- 31@!n§h€bthd@l&03@ﬂ@lﬂtd4%@;1%}'0@5%%(3%& Pﬁml(pm&yas sxa(m :viRC

acid tent-butyl ester (430 1) t ive (63% as a solid
(CD30D) 106 7.%391.Y8 6m, %Hd 741897,087m, GEB, 582-6:92 (MH), 4994, BHRS.Lrd 45 (m, 4H).

oy, 2 16 SBLORmAE 13375, 2R g YRR oy PR 0"

2 (3 Am no- 4 11, 4) di azepan-1-yl - benzenesul f onyl ) - benzam de di acetic acid
(Schene 5, I\/Eghgd 5) The compound was prepared from 2-am no- benzam de,
4-chl oro- BEMMB énzenesul fonyl chloride and 1, 4] di azepane-| -carboxylic
acid-tert-butyl to give (1% as an oil. 1H NVR (CD30OD) 8 7.68-7.57 (m 2H),
7.43-7.36 (m 1 H, 7.17-7.15 (m 1 H, 7.10- 7.02 (m 3H), 3.44-3.25 (m
6H), 3.132- M@&l@meml-yn-bi—yhgnxlZ-((metMMMywnnanmzemuMomﬂlde

hydrochloride (Scheme 6, Method 6)

A mixture of tert-butyl 4-[2-amino-4-(anilinosulfonyl)phenyl]-1,4-diazepane-1-
carboxylate (176 mg, 0.39 mmol), methylsulfony! chloride (0.040 mL, 0.47 mmol) and
pyridine (0.285 mL, 3.51 mmol) in CH,CL: (5 mL) was stirred at room temperature

20 overnight. The reaction mixture was quenched with NaHCO; ag (3 x 30 mL). The organic
phase was separated, dried (MgS0O,) and filtered. The volatiles were evaporated followed by
purification of the oily residue by chromatography (SiO,, hexane/EtOAc 4:1) to give 110 mg

of tert-butyl 4-{4-(anilinosulfonyl)-2-{(methylsulfonyl)amino)phenyl} -1,4-diazepane-1-
carboxylate (yield 58 %).
25 'HNMR (CDCl;) § 7.90 -7.85 (m, 1H), 7.50-7.43 (m, 1H), 7.30-7.24 (m, 2H), 7.20-7.08 (m,
4H), 6.84-6.79 (m, 1H), 3.65-3.51 (m, 4H), 3.12-3.06 (m, 1H), 3.04-2.96 (m, 6H), 2.04-1.91
(m, 2H), 1.49 (s, 3H); MS (posEI-DIP) mvz = 524 (M+H").
tert-Butyl 4- {4-(anilinosulfonyl)-2-{{methylsulfonyl)amino)phenyl} -1,4-diazepane-1-
carboxylate (0.077 g, 0.147 mmol) was dissolved in MeOH, and cther saturated with HCl gas
30 was added. The mixture was stirred at room temperature for 4 h and then concentrated. The
crude solid was dissolved in a small amount of McOH, and cther was added. The precipitate



20 EXAMPLE 11 | 2-11, 4] Di azepan-1-yi-5-(3, 4-di hyydro-1

H-i soqui nol i ne-2-sul fonyl)-aniline dihydrochloride (Schene 5, Method 5) 25
The conpound was prepared from1, 2, 3, 4-t et rahydro-i soqui nol i ne,

4- chl or o- ¥RIRIORBHenzenesul fonyl chloride and |, 4] di azepalfEl/SEO208Mbboxyl i c
acid tent-butyl ester to give (931/0) as a white solid. 1H NVR (BYBRNS S
9.28 (s, 2 H, 7.12 (m 7 H), 4.12 (s,21 H, 3.20(m 8 H), 3.02 (t,J-5.81
Hz, 2H), 286(t, J=6. 07 Hz, 2H), 2.00(m 2H); Monr/z 387 (M+l). 30 EXAMPLE | 10 .89

VO 02/ 092585 PCT/ SE02/ 00906 10 NOV 2005
4- [ 4- ( 3- FI Wey enlizctad epdsyedtraing 3uns afthy pyre Progurt s thsRlsalt (rield Sha B pane

511 uor o- 2NN IRISERI G A ETR e 1F 27 . fB ARE D P TR

1, 4Jdi az epmpvlosqagéa@amll{)cz asid st(e.r fmhybuécuﬁawrsol&raugig\;ﬁ , 1R 6H)52 96 (()@

i d. lH NNR DVEO
:S),OSI?, (s, @g@ﬂﬁ)(MS@%ESF%MQWQ Q}S(Mr’rHi}rl) 2.01-1. 89 (m 2H) VS

iinlz I\/Hrl) 395 Schenme 6, Method 6 O Ni IN10 HNHN %Y QN Nto Legend
to Schénme 2: is Py, CH2CL2; ii: K2C03, CH3CN, diamine (i. e.

honopi per BXARPLHEYG : (BOC)-,0, THE, NaOH iv: Raney-N, Hydrazine
nonohydrate, THFIEtOH, v: sulfonylchloride (Y SDrCl), Py, Et3N, CH2CL2; vi:
HCl et her/ MeOH 15 | NTERVEDI ATE 27 tent-Butyl -

4-14- (ani |4 oppifApuhh-yir- Rl jHeapRS iphbayisdioty DamRibbense fAURBKYhRfS (Schene
hydrochloride (Scheme 6, Method 6)

10 To a solution of tert-butyl 4-[2-amino-4-(anilinosulfonyl)phenyl]-1,4-diazepane-1-
carboxylate (0.268 g g, 0.599 mmol), pyridine (338 puL, 4.19 mmol) and Et;N (337 pL, 2.40
mmol), in CH>Cl; (8.0 mL) was added benzenesulfonyl chloride (153 uL, 1.20 mmol) in
CH,Cl2 (2 mL.). The mixture was stirred at room temperature for 16 h. The reaction mixture
was washed with saturated aqueous NaHCO3, dried with Na,SO,, filtered and concentrated.

15 The crude material was dissolved in EtOH (5 mL) and KOH (0.134 g, 4.0 equiv.) was added.
The reaction was stirred at room temperature for 2 days. Water (5 mL) was added to the
reaction mixture and most of the EtOH was evaporated under vacuum. The water phase was
extracted with CH2Cl; (3x20 mL). The combined organic phases were dried with Na;SQ,,
filtered and concentrated. The crude boc-protected material was dissolved in MeOH, and

20  ether saturated with HCI gas was added. The mixture was stirred for 16 h and then

concentrated to give 0.543 g of the crude product, which was purified by reversed phase
preparative HPLC to give 0.153 g of the pure product as the acetic acid salt which was
converted to the HCl-salt: 'H NMR (DMSO-d6) & 10.25 (s, 1H), 9.09 (br s, 2H), 7.68-7.53
(m, 4H), 7.54-7.48 (m, 2H), 7.46-7.42 (m, 1H), 7.23-7.16 (m, 3H), 7.05-6.28 (m, 3H), 3.35-
3.15 (m, partly obscured by solvent signal HDO, 6H), 2.81-2.75 (m, 2H), 1.92-1.85 (m, 2H);
MS (posES-FIA) m/z = 487 (M+H").

H

INTERMEDIATE 28

-92-



6, Method 6) 20 Di-ter:-butyl dicarbonate (0.921 g, 4.22 mol) in THF (20.0
m.) was added to a solution

of 4- (1, 4-di azepan-1| -yl )-3-nitro-N. phenyl benzenesul fonam de (0.530 g, 1.40
mmol ) and WoAEEE340 g, 3.50 nmmol ) di ssol ved i n THF: wat erPCIBEERANS04.: 1) .
The solution was stirred at roomtenperature for 3 h. The m xt

neutralized wwth 5 N HO and then the THF was renoved under vé%ﬁm
aqueous phase was extracted with CHCl, (2 x 50 nL) .90 WO 02/ 092585

PCT/ SE02/ 00906 10 NOV 2005 and the conbined organic |ayers were dried over
Na2S™4, fil Ndﬂmhthdanebyle?eniﬂrta{-pijzeram+)ﬂ1beméhmlfahanﬂd0@hhdmhlome

chromat ogr aphy (fcRforolShifisberkknésibitRinblichiofide (.99 g 3B/ Emhol)WisalidedBiaCh vas
triturated with Et OAcl pentane to give 0.605 g (909 of the pure product. 'H

NVR ( DVBO- d$jutbndfmaplithaiers ] -vias)ine §0.645 g, 409 r(unnl,) and-pynéiw@ 17m$53¥ ?rmnloll)

iy, 3 o1- S0nyesid Dl ©alycthelBhgst hos el dioprishiPhrafih osidals digih | 76
(M 2H),5 1. dfarl1ss w%)evaﬁﬁatécpqw&d?hﬁ&mmx@samﬂwd A Cale) dh&ﬁ.ﬁecﬁgﬁrﬁé hase
4: [ 2- n|tr04(an|I|nosquo%/ g phenyl | - dlauziane | - carboxyl ate " was

r educr:]eg to WarewashedWithrlN t"‘fl@éﬂm fijipred angh prngentraterhio EﬁWl’ hgioke

H NVR
(DvB0n0) - s wpiapf-(" 'ﬁ"q' sbfond e Sepidthbnfiniod "WathyBhent 15 b e p Uiy, o
(2 m BT) 424 l%?zéﬂﬂulﬂwnanﬁd%ﬁﬁtg}véd in CHHN (103nDPand gerdzine (3&6983 g. 73 1.79 (m
4H% 1, 4- Di az@ﬂah %asg%éﬁ&gﬁMPms}zwﬁgmﬂﬁgu (fjg‘tnkiﬁ %%Eﬁgfﬁé‘hﬁ’é“n\é’-ﬁsﬂ f onami de

hyd h
1Y 500 M0 | SRednBalAERA fhe MRS wik FlOMIULS Main ifbiakdifahy on slica using _

0. 39 mmol ) , DOR-ADCMME (1084)Hoaqudeus(NH 93 mlueﬁttofglwﬁaﬁglaqﬂthe;ﬁyebahene
0.285 ni, 3..51 mml) in, Ck m.) was stirred at roomtenperature 20
(()verni ght . ‘%th?”é%% VBHEWO_%%'S\%ES qLenched with NaHCO3 aq (gpx 30 nL). The
or gani c phmemw@mseadomzdac@krkqd{)gwﬁ@ﬁ ”?'I]daﬁ“’hff)eﬁe‘il FRe W0kl ®s were

evapor ated fol | owed purification of oi 1y residue by chronat ography
(Si 02, hexdmelH).GR4- lﬁﬁimt Hi)g’hﬁé-?l?ﬂﬁmgﬂ),o? 55-838 (ouéki), 7.22-7.16 (m, 1H), 3.40-

4-(4-(anili hyl no ze
Rk TR L R e TS R R S A A
(m I H, ™M@H7.24 (m 2H), 7.20-7.08 (m 4H), 6.84-6.79 (m I|H),
3.65-3.51 (m 4H), 3.12-3.06 (in, 1H), 3.04-2.96 (m 611), 2.04-1.91 (in,
2H), 1.49 (s, 31-1); Ms (posEl-DIP) mz = 524 (M+H+). tcrt-Butyl 4-
(4-(anilin ®pgl32. { (net hyl sul fonyi)am no] phenyl) -1,4-diazepane- | -
carboxylatc (0.077 g, 0.147 mml) was dissolved in McOH, and ether saturated
with HCl1 gas

20  3-Amino-2-chlore-N-naphthalens-1-yl-4-piperazio-1-yl-benzenesuifonamide,
hydrochloride
To a solution of N-naphthalen-1-yl-3-nitro-4-piperaz in-1-yl-benzenesulfonamide
(0.4602 g, 11.2 mmol) in 40 mL of a 4:1 EtOH:THF solvent system was added Raney-Ni (~
1.0 mL suspension in EtOH) followed by hydrazine mono-hydrate (2.80 g, 56.0 mmol). The
¥ mixture was stirred vigorously for 3 hours and then filtered through celite. The filtrate was
concentrated and the crude product was triturated with MeOH/ether. The product was
converted to its HCl-salt. Yield (90%) as the free base. An aliquot was purified by
preparative LC/MS. _
'H NMR (DMSO-d6) § 9.20-8.90 (brs 2H), 8.25-8.21 (m, 1H), 7.90-7.86 (m, 1H), 7.74 (4, ]
30 =8.48 Hz, 1H), 7.52-7.46 (m, 2H), 7.39-7.35 (m, 1H), 7.24-7.21 (m, 1H), 7.10(d, ) = §.48

«9} -



30 was added. The m xture was stirred at roomtenperature for 4 h and then
concentrated. The crude solid was dissolved in a small anount of McOH, and
et her was added. The precipitate -91 WO 0/092585 PCT/ SE02/ 00906 10 NOV 2005
was col | ectwo e82585i ed to give 30 ng of the pure product aBCI/REG2EEMO6SAl t
(yield 48%: '"H NWR (DVSO-d6) 8 7.72-7.70 (m 1H), 7. 46 7.42 (np[]ﬁ@ 005
7.25-7.20 (m 3H), 7.14-7.09 (m 2H), 7.03-6.99 (m | , 3.45

partly obscured by sol vent signal, HDO, 6H), 2.96 (s, 3H) 2.02-1.95 (m
2H); MS (posES-FIA) mz = 425 (I\/H—l). 5 EXAMPLE 96

4- (1, 4- Di azHpakH) 6:591)anidphe 8yiS-Hz, 1H)BS3yA. 20k, oolscyradrbyetient signals 1Y, 318 de

hydr ochl ori 1 0 a solution of tert-butyl

4-12-am no-g'-sﬁ i%ﬁmgl(?ow%@%h#ﬁﬁ ?8- ,4-di azepane-|- carboxylate (0.268 g
g, 0.599 rnnol), pyridine (338 L, 4.19 mmol) and Et3N (337 L, 2.40 mmol),
in CH2ClI 2 (8.0 nL) was_added benzenesulfonyl chloride (153 L, 1.20 mmol) in
CH2Cl 2 (2 nBIOLOGICALFHSTS was stirred at roomtenperature for 16 h. The
reaction m xture was washed with saturated aqueous NaHCO3, dried with
Na2SO4, Tiltered and concentrated. 15 The crude material was dissolved in
EtOH (5 nl) and THHHiBty©b34 cempéurd aecptiting o i@ snwrdtierko bindeSHRGtdeptorVdd to
stirred at rogmtenperature for 2 days. Water (5 nlL)_ was added to t he
reaction mibaRheEnagsyusglyuseful ’Fﬁ%b@w USiRg s vive éﬂd rdise asray oW IiRdbeat er
phase was ﬁ;tract ed with CH202 (3x20 nmL). The conbi ned organi c phases were
dried with Na2Sso4, filtered and concentrated. The crude boc-protected

mat eri al Waf:‘q)cﬁ-Hfs)Im:édsitActW!@:{ss@nd 20 et her saturated with HCl gas was

added. The m xtufe vvas Stitr or n oncent r.at e 0. 543
e i it g e R oostior Prefhatrtfetoa CRGERHERE Mailiortots 1.

HPLC to gi m%&b’é&l BrcRdasd 1h%AMPﬁ1HEIQQ‘99EelP§Se Emsna%eieuﬁnaﬁlsmﬁe&%ﬂw & was
converted to the HC -salt: 'H NVR (DMSO- d6) br s,

2H), 7. 68 7B®5s et(qh(lﬂﬁlB)NcrrWVnusloghﬁﬁ 27iJ|)3 729). Ayiefly,HE ?Pﬁ -Hijs cells 2‘3!67 16

Si ghal | oo <ol o Boyipeieh ?dgﬁ%}‘%%ﬁg%§f@@95wr°g%‘°%ﬂéﬁf FeRbATMEN

487 ( MrH+) .(DulteedNEMollificd 5 sWOMedinmd Qvitigmt plihioBid) 201040108 SdeeQBﬂEial
N- Napht hal en yl - 3- era | - benzepesul,f onam de, chloride
4- Chl or B- 3 Bﬂ"ﬂ%%féﬂ?gj%‘iﬁgh f}tﬁ §|‘“ eﬁ%?éa C!e‘t?‘%%ﬂfgmé'“ng 751331%@8 ed to
a replaced by 0.1 ml assay medium (Hanks Balance Salt Solution containing 20 mM HEPES,

1.5 mM isobutylmethylxanthine and 1 mg/ml bovine serum albumin). After addition of test

substances, 50 pl dissolved in assay medium, the cells were incubated for 10 min at 37°Cina
5% CO; incubator. The medium was again aspirated and the cAMP content was determined
20 using a radioactive cAMP kit (Amersham Pharmacia Biotech, BIOTRAK RPAS59). The
potency of antagonists was quantified by determining the concentration that caused 50%
inhibition of 5-HT (at [S-HT]= § times ECsp) evoked increase in cAMP, using the formula

K; og=ICso/(1+{SHT/ECs0).

28 The compounds in accordance with the invention have a selective affinity to 5-HTg
reccptors with K; values between 1 nM and 5 M and they antagonized the 5-HT indiced
increase of cAMP. There is correlation between the K; binding and the Ki,emcacy. Moreover,
the compounds show good selectivity (>100 fold) against 5-HT2,, 5-HT2, 5-HTx, 5-HT,, 5-
HT .

(b) In vivo assay of reduction of food intake



solution of naphthalen-I-ylarnine (0.665 g, 4.64 mmol) and pyridine (3.1
niL, 38.7 mol) dissolved in DCM (5 nlL). The solution was stirred at room
tenperature for 2 days and the s volatiles were evaporated. The crude

m xture waswgiesolssed in Et OAcc and t he organi c phase was westrschaobdoh 1 N
HCl, dried with MgSO4, filtered and concentrated to give 1.1 g d

napht hal en-1 -yl -3-ni tro-4-chl or o- benzenesul phonam de. Napht hal en- Nl},\{ 2@5 nitro
-4-chl oro- benzenesul phonam de was di ssolved in CH3CN (10 nlL) and pi perazi ne
(0.683 g, 7.93 nmol) was added. The m xture was stirred at 65 C for 16
hours. The m xture was i 0 concentrated and the crude product was purified by

fl ash chromat ography on silica usi (10% + ueous NH3
(0.4 as el uent tkprairgriey onger %ﬂaﬂ‘quéoﬁ M@‘CMS@IUWHCJI"E wed *@Hﬁ%el-?&i to its

21 o, 1n (CRoe ﬂ%%éﬁf’w Rty ot paiont i Bhmatbibeio Théagh * =
7.55-7.38 (d>fr0be4it_l) LCNSTiugs 673(485. 1H), 3.40- i5 3. 30 (m obscured by sol vent

signal, 4H), 3.24-3.12 (m 4H); M5 (posES-FIA) nfz = 413 (MrH). EXAWPLE 113
20 3- Armi$ho-2-ehl or o- N- napht hal en- 1-yl - 4- pi per azi n- 1- yI benzenesul f onum de,

hydrochl ori de T

|% I -yl - benzeneg)l?efs(éjgtg Ec?%lgé N‘EE%E’@& Qﬂﬁrﬁghnﬁo?@ml nﬁmjésll%1 ﬁ?r%h%?ﬂlﬁ’f? "'1“s

Et OH: THF s ahwiant meysstcensunes hglhdmdmmrméfom refultirf i arhighssignab tostiodse ratio. Fo OH)
fol |l owed by. hydrazi ne. nono- hydr at 2. 80 58. |). The 2s _mXxture was
o1 rred vi JBSRG A s pad ecnre fate:the st e BoiaROUES P5 £0¢Te
filtrate wagnam¥ifeRns GRb SAdRAGh W8 type (CSTRIL/BHUAe VIBR alfouhtéfab&Tcofsirmed

McOHl et her. The roduct was convened to its HCl-salt. Yi eI d (900/0) as the
free baWe. WEIIE@Q%WﬁWPEQWBWSIQMBMt|ve LCIMS. 'H NVR (DVSO- d6) 8
9.20-8.90 (brs 2H), 8.25-8.21 (m IH), 7.90-7.86 (MIH), 7.74 (d, J 30 =
8.48 Hz, 1 H), 7.52-7.46 (m 2H). 7.39-735 (m | H), 7,24-7..21 (m |H),
7.10 (d, J - 8. Agale ffice {¥Pe@AT TR ZFBoREIéISEA I0ADORA-1peITEAMIBokE, | H), 6.91

570" 2" o8 HohopgrdopBlE Frdsiaiyi w'sgee By Yeiebial SeapbeiT a2l 1 ¢

of a conpoypd n)aaﬁ—EFkQ'lﬂgllttﬁb dbifies. W@mdngﬂ FOndisBlsiApty 11'133\1?@?/ %5@ [40-6419; L 0

be pharnaceuti’cal Iy useful, can be determned using’in I'n vitro
assays #novmmiditytdnd haye free access to water and standard laboratory chow. The 12/12-h light/dark

:cycle is set to lights off at 5 p.m. The animals are conditioned for at least one week before

- start of study. -

The test compounds are dissolved in solvents suitable for each specific compound
20 such as cyclodextrin, cyclodextrin/methane sulfonic acid, polyethylene glycol/methane
sulfonic acid, saline. Fresh solutions are made for each study. Doses of 30, 50 and 100 mg

kg 'day are used. The purity of the test compounds is of analytical grade.

The animals are weighed at the start of the study and randomized based on body
25 weight. Alzet osmotic minipumps (Model 2001D; infusion rate 8 pl/h) are used and loaded
essentially as recommended by the Alzet technical information manual (Alza Scientific
Products, 1997; Teeuwes and Yam, 1976). Continuous subcutaneous infusion with 24 hours
dunation is used. The minipumps are cither filled with different concentrations of test
compounds dissolved in vehicle or with only vehicie solution and maintained in vehicle pre-

30  warmed to 37°C (approx. 1h). The minipumps are implanted subcutaneously in the

~95-



(a) 5-HT6 Intrinsic Activity Assay to Antagonists to the 5-HT6 receptor were
characterized by neasuring inhibition of 5- HT induced increase in cAMP in
HEK 293 cells expressing the human 5-HT6 receptor (see Boess et al. (1997)

Neur ophar : 713-720). Briefly, HEK793/5-HT6 cell ded in
WP R ityogss

pol yl ysi ne coa wel |l plates at a density of 25,0001 wel wn in
DVEM (Dul becco's Modified Eagle Medium (w thout phenol-red) Cﬁwﬁ' ing 5%
di al yzed Foetal 1Is Bovine Serumfor 48 h at 37Cin a 5% CQ>2 il kb . The
medi um was then aspirated and replaced by 0.1 m assay nedi um ( Hanks

Bal ance Sal ti .0k ng: I\S | net.h ant hi ne
and 1 gt BRI AR e bt irsiopanbrena b SR gREL e o' |
di ssol ved ilatodppeokifaely it ietakslabsut\¥e © redth shad eslatt delividdy B the 8bmpotfadi N a
5% CO2 i ncubator. The medi um was again aspirated and the cAMP content was

determ ned 20 using a radioactive cAVP kit (Anmersham Pharnmaci a Bi ot ech,

Bl OTRAK RPA559) . ' i § m ni ng
t he concentrati g‘#l{%ﬁeéglﬂgg%géo%}?ﬁ %ﬁ%‘?ﬁsﬁ lltegr?y\%ﬁ "gléﬁ# H( %Pe‘ﬁ‘sﬁwgﬁgl nmes
ECso) eyokeeford\(basslire) bd endMay afisri theiniglantdtionrofkiee osifiotic hitaiplunps: [ThefieldhGa) -
,ff u The conpounds in accordance with the invention have sel ective

affinity té e Ronnytesasssted Motiler EalednRK e 807 balange Lerasional spillageey

ed pd
ant agoni ze AR Gkl i : A j i et ween
the Ko b nof et B, Wt leVall of WG SRR Bim B W LIAE FrcR dERichonPlldifin
sel ecti vi t blopdisafipletidbriptengypzilyssst of plasifid srugheor@@iatibasiTU, 5-HTI,, 5 30 (b) In
vivo assay of reduction of food intake -94 WO 02/ 092585 PCT/ SE021 00906 10i
NOV 2005 For a review on serotonin and food intake, see Blundell, J.F. and

Hal fordy J.C G The %&9& sﬁﬁﬁle?ﬁméiﬂs #8 Grebipieie bathRReHAR,| RhtrifhgBlah@ @e ONs for
the Pharmacol ogi cal Treatnent of Obesity. CNS Drugs 9:473-495. s Obese
(ob/ ob) nosupematant &y wanstesred o HREC piiglsend inigated-into thediquid gromatographnimass t hi s

mut ant nou e! f i i . hi i to

noi se rati g‘?eec%gﬁgﬁﬁ?s? ﬁtgirn' &%@Féaé%?ca# 8 e%%?%é%’%%!%@%ﬁ)cgcég/dvag&aﬁlbg%%ldef fect
of the conmpitisie Reactionddosimng RN Rviththétaitidnuaized6 =0 281).d type (C57BLI 6J)
m ce. The anmount of food consuned 10 during 15 hours of infusion of

conpounds is recorded. Male mce (obese C57BL/6JBom Lepb and | ean w | d-type
Bl Gy Bom A linear regression analysis of the standards forced through the origin is used to

calculate the concentrations of the unknown samples.

Food consumption for 15 hours is measured for the three consecutive days and the
percentage of basal level values is derived for each animal from the day before and after
20  treatment. The values are expressed as mean * SD and £ SEM from eight animals per dose
~ group. Statistical evaluation is performed by Kruskal-Wallis one-way ANOVA using the
percent basal values. If statistical significance is reached at the level of p<0.05, Mann-

Whitmey U-test for statistical comparison between control and treatment groups is performed.

25 The compounds according to the invention show an effect in the range of 50-150 mg/kg.

TABLE VII

EXAMPLE Dose (mg/Kg) Reduction of Food Intake (%)
po administration '

27 50 28

29 100 60




Bomhol t sgaard, Denmark) 8-9 week g
(pbese) and 25 g (lean) are use ; {
singly in cages at 231C, 40-60 S s f I ee ac@ECT/SE0XOD906
and standard | aboratory chow. The 12/1 Piht /dark :.cycle is set to

| tghts off at 5 p.m The animals are conditioned for at |east qg]eewfﬁ
before start of study. The test conpounds are dissolved in sol S

suitabl e for each specific conmpound 20 such as cycl odextrin,

cycl odextrin/ met hane sul fonic acid, polyethylene glycol/methane sul fonic
acid, saline. Fresh solutions are nade for each study. Doses of 30, 50 and
100 ng kg'iday i are used. The purity of the test conpounds is of

anal yti cal ME.ISM 's are weighed at the start of the study and
random zed based on body 2.5 weight. Alzet osnotic m ni punps (Mdel 2001 D
infusion rate S 1/h) are used and | oaded essentially as recommended by the
Al zet technichlkompb@idefithoformany® (Al za Scientific Products, 1997; Teeuwes
and Yam 1976). Conti nuous subcutaneous infusion with 24 hours duration is
used. The ninipunps are either filledXith_different concentrations of,test
conpounds di ssolved in vehicle or w th 051I§ vehi cl e solution and mai nt ai ned
in vehicle pie 30 warnmed to 37C (@ Nk).z The mi ni punps are inpl ant ed
subcut aneously in the -95. WD 02/ 092885~pPCT/ SE02/ 00906 10 HAD V 2005

neck/ back regi on under short acting an st hesi a (netof anel en#l urane). This
surgical procedure lasts approximatel® 5 mn. It tak about 3 h to reach
steady state delivery of the conpound. The wei ght of the food pellets are
nmeasuredsat 5 p.m and at 8 p. in. for two days 5 before (baseline) and one
day after the inplantation of the qsnoti ] ni punps. The-weigh-in is

per f or med MP{%PWGWHF@fY%EPtél{]EaﬁWFFPErW ®do PR 5002 bal ance.

Cccasi onal g(qgl lage is corrected for. At the end of the study the ani mls
are killed by neck dislocation and trunk blood sanpled for |afer analysis
of plasma drugrtoncentrgitions. 10 The plasma sanple proteins are
precipitated wgth meth 3, céntrifuged and the supernatant is transferred
to HPLC vi aIRs_ﬁn injgcted into the |iquid chromatography /nmass
spectronetric system & nass spectroneter is set for electrospray positive
i on node and I\/Ultiplg Reaction Monitoring (MRMwith the transition rnlz 316
= 221). 1s A I'Ua)aar re tf)SSi on analysis of the standards forced through the
originis used'to calcul‘ate the concentrations of the unknown sanples. Food
consunption for 15 hours is nmeasured for the three consecutive days and the
percent age of basal |evel values is derived for each animal fromthe day

bef ore ahnd thmiRﬁﬁretinmbmhnﬂy The val ues are expressed as nean SD and SEM
from ei ght fni_iml S per dose group. Statistical evaluation is perfornmed by
Kr uskal - val (@ one-way ANOVA using the

(b) C1-6 alkyl,

(c) Cj.¢ alkoxy,

(d} straight or branched C,. hydroxyalkyl,
15  (e) straight or branched C, alkylhalides; or

(f) a group Ar;

y weight of 50 g
The animal s are housed

Aris
(a) phenyl,

20 (b) 1-naphthyl,
(c) 2-naphthyl,
(d) benzyl,

(e) cinnamoyl,
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AT ——

percent basal vaitudes. If statistical significance is reached at the | evel of
p<0. 05, Mann- Witney U-test for’ .(M:i’;’%i cal _conparjgsen between control and
treatment groups is perforned. 2 ompounds™ aecorldi ng to ' '
show an effect in the range of 5 R g e TABLEYL EXAI\/PL?IIJ?)‘;}LS%?M%
(my/ Kg) Reducti on of Food Intake (/0) po adm nistration 275028 29110080V 2085 97
WHAT IS CLAIMED IS : 1. A conpound of the formula (1) x 5 R4 N R2-~0or a
pharmaceutically acceptable salt thereof, wherein Xis RLR 1 5~0 NR3 R3
N~ o0z s O(la) (1b) to R and R3 are independently (a) H (b) C 1-6 al kyl,
(c) C1 5 al koxy, (d) straight or branched C 1 -6 hydroxyaikyl, 15 (e)
straight or branched C1,{ al kylhalides; or (f) a group Ar; Ar is (a)

phenyl, 20 () %5300t RKEred, pafially oP SRRpIRELy sanfrithd BRRE¥yelic ring containing 1 to 4

heteroatoms, selected from oxygen, nitrogen and sulfur, or

(g) a bicyclic ring system consisting of two heterocyclic rings as defined under (f), or a bicyclic

ring system consisting of one benzene ning and one heterocyclic ring as defined under (f);
alternatively, R! and R? are linked to form a group (CH3):0, (CH2)40, or (CH>)3-5 in formula (Ib);

optionally, the group Ar is substituted with
(aY,or
10 (b) a5 to 7-membered, partially or completely saturated, heterocyclic ring each containing 1 to 4

¥

heteroatoms selected from oxygen, nitrogen or sulfur;

Yis
() H,

15  (b) halogen,
(c) C15 alkyl,
(d) CF;,
(e) hydroxy,
(f) Cy.¢ alkoxy,

20 (g) Cy4 alkenyl;
(h) phenyl;
(i) phenoxy,
(j) benzyloxy,
(1) OCF3,

25 (m)CN,

| (n) straight or branched C,.s hydroxyalkyl,

(o) straight or branched C.¢ alkylhalides,
(p) NH,,
(@ NHR',

30 () NR°R,
(s) NO,,

AMENDED SHEET



(c) i manoyl, PCTI SE02100906 10 NOV 2005 AMENDED SHEET PCT/ SE02/00906 1 O
NOV 2005 (f) a 5 to 7-nenbered, pa,rtlally or corrpl etely sat ur at ed,
heterocyclic ring containing 1 to fmel& TSCT®%ted from oxygen,
nitrogen and sulfur, or (g) a bi Cy'!'(}r"lt-:hﬂg syst em G-Qﬂlstl Ng OpCHWOE02/00906
heterocyclic rings as defined unde Or 3 DI CYycTTT". ring system

consi sting of one benzene ring and one heterocycl icring as definekd L
(f); 5 alternatively, RL and R3 are linked to forma group (CH2)20,. .(.CH2) 40,
or (CH2)3.5 in formula (Ib); optionally, the group Ar is substituted with
(a) Y, or 10 (b) a 5 to 7-nmenbered, partially or conpletely saturated,
heterocyclic ring each containing | to 4 heteroatons sel ected from oxygen,
nitrogen or sul fur; Y is (a) H 15 (b) halogen, (c) CI-6 alkyl, (d) CF3,
(e) hydr oxy(u)NHSOﬁl 6 al koxy, 20 (g) Cl-4 alkenyl; (h) phenyl; (i)
phenoxy, gﬁ%g’g@xy, (1) OCF3, 25 (m CN, (n) straight or branched C
hydr oxyal ky ) trai ght or branched Cl.6 al kyl halides, (p) NH2, (Q)

NHR6, 30 ( {2 NRSRRS; whetbinhR o, AVENGED SHEET

5 R?and R* are independently:
(a)-SO:R',
(b) H,
(¢) Cy6 alkyl,
(d) C1-C3 alkenyl,
10 (e} C1-C3 alkylaryl,

(f) Ar as defined above for Ri,
(8) -C(=O)R®,
(h) -C(O)NRR’,
() -C(S)NRR’,
15 (§)—COR%;
(k) -C(S)R";
(1) straight or branched C,_¢ hydroxyalkyl, or
(m) straight or branched C,.¢ alkylhalides;

20  alternatively, R? and R? are linked to form a group (CH;),0, (CH)40, or (CH;)z.s in formula (fa);

R’ is selected from the group consisting of the following chemical groups:

..... - eg--

tﬂiriijtr

R® R R“

o éjh Kol (—7 O/E]/

AMENDED SHEET



PCTI SE02/ 00906 1 0 NO Y 2005 (u) NHSO2R6, (v) NR6COR , (ab) S(O nRe;
wherein nis 0, 1, 2 or 3; 5 R2 and R4 are independently: (a) --S2R, (b)

H (c) ClL.6 alkyl, (d) C-C3 alkenyl, 10 (e) Cl1-C3 al kylaryl,
defined above for Rl, (g) _C(= OR6, (bp -C(ONRGR , (i) &gﬁ@@@zmi’é
(j) -C02R6; (k) -C(S)R 6; (1) straight or branched Cl-6 hydroxyal kyl, or

(m straight or branched Cl.6 al kyl halides; 20 alternatively, RA &NV RIS are
linked to forma group (CH2)20, (CH2)40, or (CH2)3.5 in forrmula (la); R5 is
selected fromthe group consisting of the follow ng chem cal groups: -4 --
©: NN$ 1 RN NR3 Rs RBN, Re AMF. F17THFF. T too :

R® and R7 are independently
(a) H,
(b) Ci. alkyl,
(¢) Ca.7 cycloalkyl, or
| 5  {d) Ar, as defined above for RY

alternatively, R6 and R’ are linked to form a group (CHz3);0, (CH2)4O or (CHz)ss;

R¥is
10 {(@Hor
(b) Ci6 alkyl.

2. A compound according to claim 1 wherein
15 R'isagroup Ar;

Aris
(a) phenyl,
(b) 1-naphthyl,
20 (c)2-naphthyl, or
(f) a 5 to 7-membered, partially or completely saturated, heterocyclic ring containing 1 to 4

heteroatoms, selected from oxygen, nitrogen and sulfur;

the group Ar is substituted with Y, wherein Y is
25 (a)H,

(b) halogen,

{c) C16 alkyl,

(d) CFs,

(f) C1 alkoxy,
30 (g)Cj.4 alkenyl;

(h) phenyl;

AMENDED SHEET



R6 and R7 are independently (a) H (b) Cl1-6 alkyl, (c) C3-7 cycloal kyl, or
5 (d) AT, as defined above for R ; PCT/ SE02/00906 10 NOV. 2005
alternatively, R6 and R7 are linked to forma group (CH2) 20, (%

(CH2)3.5; R8" is 10 (a) H, or (b) d-6 al ki, 2. A conpound accor), ng?{(ms’mS
claiml wherein 15 Risagroup Ar; Ar is (a) phenyl, (b) t -naphtfN0y B8 (c)
2-naphthyl, or (f) a 5 to 7-nenbered, partially or corrpl etely saturated,

het erocyclic ring containing 1 to 4 beteroatons, selected from oxygen,
nitrogen and sulfur; the group Ar is substituted with Y, wherein Y is 25
(a) H (b) halogen, (c) Ci1-6 alkyl, (d) CF3, (#) C 1-6 al koxy, 30 (9)
Cl-4 al kenyl; (h) phenyl; AVMENDED SHEET 10l (1) OCF3, or (n) straight or
branched C(])G)Gi‘y,cbroxyal kyl. 3. A corrpound according to claimt or 2, wherein

R4 . o the phenyl ring in 2-position and
3- p05|t| on tm%[“c%ﬂ’ﬁ adgc‘:é&“g any one of clainms Ito 3, wherein R2
is -SO2R .

3. A compound according to claim 1 or 2, wherein

4
R
—N.

2
the group R

is attached to the phenyl ring in 2-position and 3-position.
4. A compound according to any one of claims 1 to 3, wherein R? is -SO;R".

10 5. A compound according to any one of claims 1 to 4, wherein R> and R4 are {ndependently H,

methyl or ethyl.

6. A compound according to any one of claims 1 to 5, wherein R’ is selected from the group
consisting of the following chemical groups:

15

..... --p-- .

NJ /EJ\ /EJ/Q

R
wherein R® is H or methyl.

20 7. A compound according to any one of claims 1 to 6, whereist R® and R7 are independently
(8§,
(b} Ci.6 alkyl,
(c) C3_7 cycloalky), or
(d) Ar.
25

AMENDED SHEET



PCT/ SE02/ 00906 10NOV2405 10 5. - ound according to any one of clains I
to 4, wherein R3 and R4 are ind ?{g&&ky pethyrjyor ethyl. 6. A conpound
according to any one of clains 1 swherei n R5-+ins} sel ect ed p
consisting of the foll ow ng chem cal group8 15 wherfein R8 is ‘iﬁ‘gmﬁﬂﬁw
20 7. A conpound according to any one of clains 1 to 6, wherein R NWARM57
are independently (a) H (b) ClL.6 alkyl, (c) C3-7 cycloal kyl, or (d) Ar. 25
AMENDED SHEET PCT/ SE02/ 00906 1 0 NO V 2005 8. A conpound according to claim
1, which is the conpound N-[2- {ethyl[(3-fluorophenyi)sulfonyl]am no}
-4-(4-nmet hyl -1 - pi perazi nyl ) phenyl]-3- fluorobenzenesul fonam de,

N-[ 2-[ et hyl (phenyl sul fonyl ) am no] - 4- (4- net hyl -1 - pi perazi nyl ) phenyl ]
benzenesuldf Acampdend agoghing temixmN, gl i the compound

pheny| | bonye LA RBHLt sy o B Ampp L el Ppierazinyphenyl)5-
- pi per azi gbiobendchbalfdh@idenyi sul f onyl) ami no] phenyl } - 7-
gui nol i nesul f onam de,

l\lr [ 2- f][ﬂ or |0- N(Z—Eﬁtm)déphamﬁyﬂfdnyb&xgmg_}rﬁi(?yhf)th)ﬂ-H-pipzanizwbp&:drllwlli)bb)Msm&bnmmdien o}
fon n - - - (4- -
BOR GARA L L el A Tl iy A (R SR PR D T B e S

3- et hOXYpﬁex[ﬁ}b'aﬂiehlé'sulfnﬂmﬁfdeUEt hyl -1 -pi perazi nyl)-2-[ (phenyl sul fonyl ) am no]
phenyl } benZenesul fonam de, 15 4-net hyl - N

{ 4- (4- met hy| N-{p{percyiliypiperaziiylyd: §-quumbliunyisulioap)moinofuhepyl} -7-
benzenesul f onam d 3,éhdi met hoxy- N- _ _ :

{ 4- (4- net HW-"@‘J_ “ﬁ@?ﬂ& yl ) -2-[ (net hyl sul fonyl ) ani no] phenyl! }
benzenesul f ona-gi§ore3s-¢ Y@(@m’éﬁmyf—fﬁﬁ%}]ﬁ%}l(yﬁnﬁsulfonyl)amino]anilino}

| - pi perazinyl)-2-[(nethyl sul fonyl )am no]p
10 sulfonyl)phenyl]acetamide,

3,4-dimethoxy-N- {4-(4-methyl-1-piperazinyl)-2-[(phenylsulfonyl)amino]phenyl}
benzenesulfonamide, .

3-methoxy-4-methyl-N- {4-(4-methyl-1-piperazinyl}-2-[(phenylsulfonyl)amino]
phenyl}benzenesulfonamide,

15 4-methyl-N-{4-(4-methyl- 1-piperazinyl)-2-[{methy] sulfonyl)amino]iyhenyl}

benzenesulfonamide,
3,4-dimethoxy-N- {4-(4-methyl-1-piperazinyl}-2-[(methylsulfonyl)amino}phenyl}
benzenesulfonamide, .
3-cyano-N-{4-(4-methyl-1-piperazinyl)-2-[(methylsulfonyl)aminolphenyl}

20  benzenesulfonamide, .
N-{4-(1-piperazinyl)-2-{(phenylsulfonyljamino]phenyl}-1-naphthalenesulfonamide,
5-(dimethylamino)-N- {4-(1-piperazinyl)-2-[(phenylsulfonyl)amino]phenyl}-1-

naphthalenesulfonamide,
N-[2-[(phenylsulfonyl}amino]-4-( 1-piperazinyl)phenyl]-8-quinolinesulfonamide,

25 2,4,6-trimethy1-N-[2—[(phenylsulfohyl)anﬁno]-4-(1—piperazinyl)phcnyl] benzenesulfonamide,
4-methyl-N-[2-[(phenylsulfonyl)amino]-4-(1-piperazinyl)phenyl] benzenesulfonamide,
N-[2-({[{E)-2-phenylethenyl]sulfonyl} amino}-5-(1-piperazinyl)phenyl] benzenesulfonamide,
2,5-dimethoxy-N-[2-[(phenylsulfonyl)amino}-4-(1-piperazinyl)phenyl] benzenesulfonamide,
2-methyl-N-[2-[(phenylsulfonyl)amino]-4-(1-piperazinyl)phenyl] benzenesulforamide,

30 2,4-difluoro-N-[2-[(phenylsulfonyl)amino]-4-(1-piperazinyl)phenyl] benzenesulfonamide,
4-butoxy-N-[2-[(phenylsulfonyl)amino]-4-(1-piperazinyl)phenyl]benzenesulfonamide,

AMENDED SHEET"



20 benzenesul fonam de, N
{4- (1-pi perazinyl)-2-[ (phenyl sul fays)am- no] pﬁeﬂyl;}- - napht hal enesul f onan de

,  5-(dirnethylam no)-N PCT frime. Lo ation.
{4- (1-pi pet' azi nyl)-2-[(phenyl sul'f onyl )am Hﬁ] phenyl 1-1- PCT/SE(2/00906
napht hal enesul f onani de, 1.0NOV 2005

N-[ 2-[ (phenyl sul f onyl ) am no] - 4- ( 1- pi per azi nyl ) phenyl ] - 8- qui nol i nesul’f onarni d
e, 25 2,4,6-trinmethyl-N[2-[(phenylsul fonyl)am no]-4-(1 piperazinyl)phenyl]
benzenesul f onam de,

4- et hyl - N-[ 2- [(phenylsulfonyl)anlno] 4- (1- pi perazi nyl ) phenyl ]
benzenesul f onam d

BHZ ({[(:E]Z 23, M@myﬂhert Nel2yi(aheoyisulignylaminnd)4-E-giperprippphenyi+4yiporanglesulfonamide,
enzenesul f on

2 5-di met hoxy U f@-%-(lbﬁ#@ﬂ;ﬂ-é%; s rriael 4 heisra iy hsileny |
benzenesulﬁgﬁ aibsElifonam

2- hyl - N-[ 2- h | sul f I -4-(1- ) ph I

bensenesul | E@%Q@?ﬂétﬁ#ﬂ)ﬁ? ) (ohenyistitonyyamina 41 piperadinylphenyi]

ﬁeﬁzghfsul g%g%%égéégmgqylsulfonyl)an1no] 4- (1- pi perazi nyl ) phenyl ]

4- but oxy- N-[ 2. i L ' E1Zphi i enzenesul f ona
i de. AVENDED, SRR PCT aEn 2 Uao AR Bt fe  fpipazi O fmen

3, 5- di net hiydnzepepeligr@ptiday| sul f onyl ) ami no] - 4- ( 1- pi per azi nyl ) phenyl | - 4- i soxazo
| esul fonam d

511 uor o- 2. meA AT LTtk DR Kok epiyyahamipolst-(pipepeidP i pheny |
benzenesul peReEs@Eifonamide,

4- (met hyl sul fonyl) - 2{2- henylsulfon | ) am no] - 4- ('1- plpera2|nyl)phenyl] 5
benzentsul f orfamictwxyd- Es?uﬂ(plmylsy fapylimoginelt-bl-pipgrazisalphenyilno]

-4-(1-pi p él{% ]%. g‘j: benzenesul f onar ni de,
2- met hoxy ’[ (phenyl sul fonyl ) am no] - 4- (| - pi per azi rr'yI ) phenyl ]
benzenesul f Oﬂlﬂlllliiﬁund—a- 1- 1perazm 1)phenyl]-3-fluorobenzenesulfonamide,

4- met hoxy- 2- met hyl - N- [ 2 -AP yl sul f onyl ) am no] - 4- ( 1- pi erazmyl)phenyl]
benzenesul f orig-r[?-d@thylannno) (I-plperazmyl)p enyl]-3 ﬂuorobenzcnesu fonaxmde,

{2 e A Y R SR i

N-{4- (15 4- N*(Mﬁlﬂaﬁadepaﬁl -yi)-2{{p3eMydrsphehonytl fonyi] aalindiphyhyl)- B\enzenesul f onani de
hydrochlorlde S
N (4- (1, 4- caal@@aquulﬁvr)ar@dq{lxcywm%qleophenw)sulfonyl] ani no} phenyl ) - 3-

SO A DA ol eGPt

hydr ochl orhyflﬁochlonde

N-{5-(1, 4-di azepan- | met hyl sul f onyl,) am no] phenyl } benzenesul f onanj de
hygr of:hl orNdé (I%leazepan l-yl)-E- (meth%/rlsulfonyl)a)rlmzxc%pheny]l}D cnz%ne%ul onamide hydrochiiorrnlde

nyar ookl or da R OpepA A e, R R A B J e O M OO
(1,1 b| p eyt Mdludpﬁmia}}fl)-d€[(phcnylsulfonyl)amino]phenyl}[1,1 -b1pheny1]—4-su1fona1mdc
hydrochloride
N-{4-(1,4-diazepan-1-yl)-2-[(phenylsulfonyl)amino]phenyl}-2,1,3-benzoxadiazole-4-sulfonamide
hydrochloride _
25 N-{4-(1,4-diazepan-1 -yl)-2—[(phcnylsulfonyl)amino]phenyl} -2-naphthalenesulfonamide

hydrochloride
N-{4-(1,4-diazepan-1-yl)-2-{(methylsulfonyl)amino]phenyl} benzenesulfonamide hydrochloride
N-{4-(1,4-diazepan-1-yi)-2-[methyl(methylsuifonyljamino]phenyl} benzenesulfonamide
hydrochloride

30 N-{4-(1,4-diazepan-1-y1}-2-[(methylsulfonyl)amino]phenyl} -N-methylbenzenesulfonamide
hydrochloride

AMENDED SHEET



hydrochl oride N- (4-(1, 4-di azepan-1-
-2,1, 3-benzoxadi azol e- 4- sul f onanifum

- 2-[ (phenyl sul fonyI ) am no] phenyl }

LOCNTD L;,rﬁe n' N {4-(1, 4-di azepan-|
-yl ) -2-[ (phenyl sul fonyl ') ani no] ph Hﬂ‘tm@&:napht..ha_lﬁg.e | f onam d
hydr ochl or i de sk PCT/SE02/00906
N-{4- (1, 4-di azepan- 1-yl ) -2-[ (et hyl sul f onyl ) ami no] phenyl }benzenesm] Ngmg[my de
hydrochl oride N
{4- (1, 4-di azepan-1-yl)-2-[ net hyl (et hyl sul f onyl ) am no] phenyl }benzenesul f onam
i de hydrochl oride 30
N-{4- (1, 4-di azepan- 1-yl)-2-[ (et hyl sul fonyl ) am no] phenyl } - N-met hyl benzenesul
fonam de hydrochl ori de AMENDED SHEET PCT/ SEQ2/ 00906 0 NOV 2005 N
{4- (1, 4- di Bz Epbind-djazepan-1-yl)-2- [methyl(phenylsulfonyl)ammo]phenyl}benzenesulfonamde
-yl)-2- rregpxjo‘(:ﬁgﬁ | sul f onyl ) am no] phenyl } benzenesul f onam de hydrochl ori de
N-{4-(1,4 azepan -yi)-2-[ (met hyl sul fonyl ) am no] phenyl }
- 1- napht hahNepe 64 Hma;ﬁﬁndl?ryl)kwRﬁﬁmlylsﬂrfblﬂﬁ)aﬁlmo]phenyl} l-naphthalencsulfonarmde
N-{4-(1, 4-di azepan-l -yl)-2-[ (met hyl sul fonyl ) am no] phenyl } - 2- napht hal enesul f o
nani de hy&#ydeshlerdeie” N-

(4 (1 4501 soeppiletblo2r Lot hggé{gs%&aﬁq%mﬂ%e%abmﬁalen@ssff&%masnesu' fo

-yl)-2- [(nﬁ?dm};}gu,h&@nyl ) am no] phenyl } - n| t robenzenesul fonaniide 10
hydrochl oride N {4-(1, 4-di azepan- - [.(net hyl sul f onyl ) am no] phenyl }
-3- (trifl dotollet ﬁwzymnkeﬂe?siﬁmm&mf@@yl Qiehwi -fdluqrobenzenesulfonamide

{4-(1, 4- dlﬂﬁ %/I) 2-[ (et hyl sul fonyl ) am no] phenyl }
- 2- net hyl be zenesu‘il onam de hydrochl oride 15

N-{4- (1, 4- ti- pe ipddiakepysn) 2D A fiiethylsalfodyyarlinsipheinl phantydlendenesulfonamide
(trifluoromethoxy)benzenesul fonam de hydrochloride N -
{4- (1, 40 di Bydpaironidg| ) - 2- [(rret hyl sul f onyi ) ani no] phenyl! }

-3, 5-di net
Nra (14 S RRARR o BRI RSB Ry,
- 3- met hoxy ﬂﬁ&l&ﬁﬁﬂiyﬂ}bﬁmé@lfoﬂﬁnmﬁdllydtbbhlﬁﬁdde N-
(4(14d|az an- | émethylsulfonyl)amn]pe yl}
- 4- et hyl bglnggﬁeg—g}apmn} -yB-2 M%ﬂg@mf@pg lsgipplphényl} -2-methylbenzenesulfonamide
(4-(1, 4-di ﬂfcﬁB@tﬂo&dé’l ) - 2-[ et hyl (et hyl sul f onyl ) ami no] phenyl } 4- et hyl benzene
sul f onam de
15 N-{4-(1,4-diazepan-1-yl)-2-[(methylsulfonyl)aminolphenyl} -4-

(triflucromethoxy}benzenesulfonamide hydrochloride
N-{4-(1,4-diazepan-1-y})-2-{(methylsulfonyl)amino]phenyl} -3,5-dimethyl-4-isoxazolesulfonamide
hydrochloride
N-{4-(1,4-diazepan-1-y1)-2- [(methylsulfonyl)ammo]phenyl} -3-methoxybenzenesulfonamide

20  hydrochloride |
N-{4-(1,4-diazepan-1-yl)-2-[(methylsulfonyl)amino]phenyl} -4-methylbenzenesulfonamide
hydrochloride |
N-{4-(1,4-diazepan-1-yl)-2-[ethyl(methylsulfonyl)amino]phenyl}-4-methylbenzenesulfonamide
hydrochloride

25  N-{4-(1,4-diazepan-] —yl)-2-[ethyl(methylsulfonyl)amino]phenyl} -3,4-
dimethoxybenzenesulfonamide hydrochloride
N-{4-(1,4-diazepan-1-yl)-2-[ethyl(methylsulfonyl)amino]phenyl} -7-quinolinesulfonamide
hydrochloride
N-{4-(1,4-diazepan-1-yl)-2-[methyl{methylsulfonyl)amino]phenyl} -4-methylbenzenesulfonamide

30  hydrochloride

AMENDED SHEET



hydrochl oride 25 N-{4-(1, 4-di azeéperret—yi<
et hyl (et hyl sul f onyl ) ani no] pheny “gd dr ﬁ’qét h‘a’f(?-be?}enesul f onam de

hydrochl ori de N
{4- (1, 4- di azepan-1-yl ) - 2- [ et hyl (et hyl sul 8yl ) ani no] phenyl } ~ FCT/SE02/00906

- 7-qui nol i nesul fonam de hydrochl oride N

{4-(1, 4-di azepan- 1-yl)-2-[ et hyl (et hyl sul f onyl ) anni no] phenyl } 1QNUV 2005
- 4- et hyl benzenesul f onam de 30 hydrochl ori de AMENDED SHEET PCT/ SE02/ 00906
.1.1: NO V 2005 N '

{4-(1, 4-di azepan | -yl')-2-[ et hyl (et hyl sul f onyl ) am no] phenyl }

- 1-napht hal e ul f onam de . hydraochl ori de N

{4- (1, 4-di Bz anmanﬂ -Yhrétlmpthyheerpissliordpinelphemil bt ciaphthalenesul fonamide
-5-(2- pyrlgy d¥dedie t hi ophenesul fonam de hydrochloride 5

N-{4-(1, 4-di azepan- % - y1) - 2-[ (phenyl sul f onyl ) am no] phenyl } - 1- napht hal enesul f o
nam de hyNrf@eil|4ediagepan-1-yl)-2- [mcthyl(methylsulfonyl}ammo]phenyl} -5-(2-pyridinyl)-2-

N-{4-(1, 4-di azepan 1-yl)-2-[ (phenyl sul fonyl ) am no] phenyl }

-5- (di net h?‘FQi’hF‘FFé)‘ pnanyde Ay ﬁ‘F | f onam de hydrochl ori de

I-\I_S{ gw( rol i ne@u(ﬁf ong%ﬁpélé‘)l- f‘%bﬂ@}r%@g‘ '1'§1 &g%ﬁ@?ﬂﬂeﬂﬂ]} plhﬁél:)ﬁltﬁalenesulfonamide

{4-(1, 4- dIH}ZR@Ihﬂbrik}eW )-2-[ (phenyl sul f onyl ) am no] phenyl }
-2,4,6-trine Irﬁl?gnzenesul f anar ni de

{4-(1, 4-di ¥z aman-é -Yig r{sﬂwglﬁmﬁwﬁ m?hrﬂwm&wwethﬂmnmo)-l-

-4- et hyl b (% P{b}ég Iorlde 15
N-[5-(1, 4-di azepan ?‘?ﬂ ql(y - phenyl et henyl ] sul f onyl } am no) phenyl ] benz

enesul f onaN@de(1 mmqmm IGyID-QG{(ﬁﬂenﬂéulfohyHmdimZﬁnaﬁl—} -8-quinolinesulfonamide
l-yl)- [(ﬁ?he %Ijsul fonyl ) am no] phenyl } - 2, 5- di net hoxybenzenesul f onam de
hydr ocHl or (1 4-di azepan-| -yl) - 2 [ (phenyl sul f onyl ) am -no] phenyl }

LRI Yy R T S
(0t o i ) 2 (e oy )
N4 (1 8- B A3 SRRy e ey Sty el bz rmegyfonapide
met hyl benzmg,dﬁllgr%am de hydrochl oride
15 N-[5-(1,4-diazepan-1-y1)-2-({[(E)-2-phenylethenyl]sulfonyl} amino)pheﬁyl]bénzenesu]fonamide
hydrochloride
N-{4-(1,4-diazepan-1-y!)-2-[(phenylsulfonyl)amino]phenyl}-2,5-dimethoxybenzenesulfonamide
- hydrochloride
N-{4-(1,4-diazepan-1-yl)-2-[(phenylsulfonyl)amino]phenyl}-2-methylbenzenesulfonamide
20  hydrochloride

4-butoxy-N-{4-(1,4-diazepan-1-y1)-2-[(phenylsulfonyl}amino]pheny! } benzenesulfonamide
hydrochloride
N-{4-(1,4-diazepan-1-y1)-2-[(phenylsulfonyl)amino]phenyl}-3,5-dimethyl-4-isoxazolesulfonamide
hydrochloride _

25  N-{4-(1,4-diazepan-1-y1)-2-[ (phenylsuifonyl)amino]phenyl} -5-fluoro-2-
methylbenzenesulfonamide hydrochloride
N-{4-(1,4-diazepan-1-yl)-2-{(phenylsulfonyl)amino]phenyl}-4-
(methylsulfonyl)benzenesulfonamide hydrochloride
N-{4-(1,4-diazepan-1-y1)-2-[(methylsnlfonyl)amino]phenyl}-N-methylbenzenesulfonamide

30  hydrochlonde

AMENDED SHEET



N-{4-(1, 4-di azepan- |-yl)-2- [(pheJIsquonyI)amno
(met hyl sul f onyl ) benzenesul f ona ewhkyids. ochl. 0f4 2
{4- (1, 4-di azepan-1| -yl )-2-[ (et At

henyl } - 4-

yl'}
PCF{SE02/00906

- N- net hyl benzenesul fonam de 30 hydrochl o D SHEET
PCT/ SE02/ 00906 1. Q NU u 7005 10 MDY g[}gE)
N-{5-(1, 4-di azepan-1-yl)-2-[ net hyl (phenyl sul f onyl ) am no] phenyl } - 4- net hyl benz

enesul fonam de hydrochl oride

3-am no-4- (1, 4-di azepan-1-yl)-N (4-net hoxyphenyl ) benzenesul f onam de
hydrochl ori de

3-am no-4- (1, 4-di azepan- % { thoxyphenylfbenzenesul f onam de

hydr ochl oNi 31 45d1azepan-1 yl) [methy (phenylsulfonyl)ammo phenyl}-4-methylbenzenﬁulfonmmde
3- am no- )‘(ﬂ- Adipzeran-1-yl)-N-(2-met hoxyphenyl ) benzenesul f onami de

hydr ochl or|

3-ani no- 43-€iﬂuﬁb~4l(13,4&ﬁ)&l&pén Yyl 4-rethdigphaybbyichemnitfonanide hodoshigtde

hydrochlorlde
3- ani no- 43-pmne-#{hdebazgpan-1y})- WMWKMWQHW?&%@E%IdﬁhM@mPH@MG

Py e 8, SPGB A HSEOhen bevpenpgie or

3- am no- 43-athirk- d-l(ﬁ!&iik&ﬁpah—ny))=N¥(B4}uﬁRi]ﬂWﬁ}ﬂjbemdn)zﬁﬂﬁm&m&Elﬂyﬂmmmde
hydrochlorlde lo

© 3-anmi no- 43-aming- Mbéél@%p@-w;) Nempethd-Niphenibangenssyifonsmide hvdrogiesideni de
hydr ochl
2 et mo- 1 PRS- (h 4 sizzepany Ly isgpropylohenylbenzencsulfonamide hudrochipride
gydr ochl Ki’—?gimor—:ll (l 4 dE)azepan)-l yl)-N-(4-n(1jethylphenyl)tienzlegl%sulfonmmde lh%fdrochloréde
ani no- C Qroppen y - 4- - azepan enzenesu onam de
hycr ot of e {bdegen i N iy oehpeneasiasids famontoride
-yl )b h
2 o o e I3 ey St e enan Ly bespenssylfonemids ysehlaride,  onam de
hydr ochl

3- am no- ‘i dﬁlr?e}@ﬂgTCh? rgghegy%—il&]ieﬁi%qumzliyllbemcg&ea%lgqpayigﬁ %‘é%%%m f onani de

hydr ochl oy-h@ho-N-(2,4- dlchlorophenyl) -4-(1,4- dlazepan- -yl)benzenesulfona:mde hydrochioride
3- am no- N—(4tr|fluoro- henyl)-4-(1, 4-di azepan- 1%17 benzenesul f onam de

hydr ochl o-p@ino-N- @rmeibyIR- (:h:iotq phsnzPiietiyt- ﬁmaer(am-hy enzeprsnifonamide hydrochloride

-yl') bgnz ?@H*of gﬁ h

3 - N Lot SRR RO disospagy - ybenzenssplfpnamids ydrochloride
hydr ochl O3—hﬁiﬁlo-N-(4-mﬂuoro-phenyl) 4-(1,4- d1azepan-1 yl}benzenesulfonamide hydrochloride

3-am no-4-(4-net hyl -1, 4-di azepan- 1- yl ) - N- phenyl benzenesul f onam de

hydr ochl o?-amimo-lﬂ(ﬁﬁ‘hmmpimnﬂ)—@-](l AI-aﬂaa:papa Ayl)beptenebi] framiddinireshiogidel onami de
hydrochl ori de 2-(1, 4-di azepan- 1-yl)-5-(4-norpholinyl sul fonyl)phenyl am ne

hydr ochl o3-hdiodN{(2, ot phieeypa-( 1 |4-diazepan-1-yl)benzenesulfonamide hydrochloride

-yl )- N phenyl - 3-[ (phenyl sul f onyl ) am no] benzenesul f onani de hydrochl ori de

4- (1, 4- di rzmpwrd-14-picthyN phdiaydpali-1F y1iRd- plydrgihehmmhl)lﬁmam@éalwdzmMef onami de
hydrochl ori de

3- ami Mo- I\K—éﬁnmh‘l 6t épﬂmngan)qul)(NﬂhemﬁbmnqauﬁemmdnylVMzad@suI f onami de

hydrochlorlde
3-ami no- Ne{ ﬁﬁﬁﬁmﬂ@ybﬁaﬁy(ﬁmmhméﬁﬁﬁnﬂmbﬁﬂ’mWﬂlj%bhiléﬁesuI f onami de

hydr ochl of j,de.
3" ari no- NE{ o PERsy SRRy Py GG isao s lbemseio Saamids fdroctlorde
hydr ochl Oﬁf—(lchdlazepan l-yl)—N—phenyl-B [(methylsulfonyl)amino]benzenesuifonamide hydrochloride

3-amino-N-(3-chlorophenyl)-4-(4-methyl-1-piperazinyl)benzenesulfonamide hydrocﬁloride

25 3-amino-N-(2-methoxyphenyl}-4-(4-methyl-1-piperazinyl)benzenesuifonamide hydrochloride
3-amino-N-(2-methoxyphenyl)-4-(1-piperazinyl)benzenesulfonamide hydrochloride
3-amino-N-(2-methoxyphenyl)-4-(3-methyl-1-piperazinyl)benzenesulfonamide hydrochloride
3-Amino-4-(hexahydro-pyrrolo[1,2-a]pyrazin-2-yl)-N-(2-methoxyphenyl)-benzenesulfonamide
hydrochloride

AMENDED SHEET



3-am no- N- ( 2- net hoxyphenyl ) -4- (3-nmethyl - | -piperazinyl)benzenesul f onam de
hydr ochl ori de 3 Am no-4- ( hexahydro-pyrrolo[1, 2-a] pyrazin-2-yl)-N

(2- met hoxyphenyl ) - benzenesul f onam de hydrochl ori de AMENDED SHEET 1 O Nov
2005 3- Ami no- N - phenyl - 4- pi perazi n- 1-yl BEnzenesul f onani de hydr ochl ori de
3- Ami no- 4- ( 3- net hyl - pi perazi n-1-yl)-N phenyl -b enzenesul f onam de

hydrochl ori de 3- Ani no- 4- ( 4- et hyl - pi perazi n- | _ 10 NOV 2005

-yl ) - N phenyl - benzenesul f onam de hydrochl ori de e
3- Ami no- 4- (hexahydr o- pyrrol of

1, 2-a] pyrazi n-2-yl ) - N-phenyl - benzenesul f onam de hydr ochl ori de 5

3- Am no- 4- (5- et hyl - 2, 5-di aza- bi cycl o[ 2. 2. |

] kept - 2-3¢Ajrme- blh@hyrlyl{aiempermasuFylfheamlﬁwifmmdmwwmafdmdf- Anmi no- 4- (trans

-2,5-dimethyl-pLp erazi.n- 1 b, nzenesulf nam de
hydr ochl3 -4:(¢ Fosthylrpineadg lzﬂlﬁf\’ Baln (e eSB %@ghw@ﬁ@lpy Henzani de
di acetic

4-1 4- ( 3- 3F$H6r0184 et}%yrll(? eraz) e]an)/(PsI\Iulpfh n%yqeyz?eg%for?gma eelyrll c1r(fCh[k_}L %] di azepane

ditrifl Lmhﬁﬁ@@ul(hemw&o pyrro of1,2- a}pyrazm -2-y1)-N-phenyl-benzenesulfonamide hydrochloride

2-[1,4] D azepan- 1-yl - 5- (3, 4-di hydr o- IHlso%umoIlneZsulfonP/I) aniline
di hyér ochiBrnga-(5- mcthyl -2,5-diaza- bxcyclo[Z 2.1]hept-Z-y1)-N-phenyl-benzenesulfonamide

4-[ 4- (3, grd%cﬂ% Q- 2H qgui nol i ne-1-sul fonyl)-2-am no-phenyl ]-[1, 41di azepane
ditrifluoroacetic acid

3- Ami no-RA&hh@AqtrbhNaphiifrtien-plpeydziti pi) Pe(REéthody-yheidbzerasul hagarde,
hydrochl oride 15 9. A process for the preparation of a conpound according to

any one hyfireshlondds 1 to 8 conprising: (a) introduction of a cyclic diamne

i nto hal R ﬁ\g? t asic conditions;
(b) reduzge'leon of qhé@#ﬁ??ﬁ“h@%ﬁ@@gg bgﬂ%ld@d a%@é‘%) ﬁ)s nmretric or
asynmget r4-pi- suFlhewﬂmdtMyqfhehﬁmlmm) Mnﬁn@{:bémy[mn]ldmzemﬁ d&ﬁﬂ(lﬁk)oacenc acid

i ntroduct | onJ of groups R3 and R4 al kyl ati on ﬁfr ocedure in basic

condi ti okl 4£bazeambw1§e(ééhfél p- 1? fwﬁv@pi% oHeRYYizRgng denidErshisgidsc cor di ng
s mac o Bla-PIRAE 28 4 B BirP! oAbl Ui DG AN 1l R TRl Skl %&

- 2005 11 %Ananq&@wﬁﬂbra@émapﬁtk@eﬂ—by&ﬂypmminﬂ -gl-agmrenesutfonBniierhydsehianidehe

treatment or prophylaxis of obesity and/or type Il diabetes. 12 . Use of a
conpound according to any one of clainms | to 8 for the manufacture of a

medi ganmeniy prf)&’éss ¥Sahé PrebR@tibl §83 E@rﬂ}t_)mﬁ{d d2b&da t%&'n? oAk oPQﬁﬁhé Y 1084 apridivpe
Il diabetes. 13. A pharmaceutical fornul ation use in the treatnent or

pr ophyl dﬂ) sltmﬂu@bmmftawyahmmemlrwp@ halogedi ;mid atias sumhécdwbetrnencamdevmlld and basic
i ngredi en conpound according to any one of clains 1 to 11. 10
onditlons

(b) reduction of the nitro to the corresponding amine;

(¢} symmetric or asymmetric su]fonylétion of the amine by a sulfonyichloride;

20 (d) introduction of groups R3 and R* by alkylation procedure in basic conditions. )

10. Apharmaceufical formulation containing a compound according to any one of claims 1 to 8 as

an active ingredient, in combination with a pharmaceutically acceptable diluent or camier.



14. _A compound of the formula (11) R10 | R v- (fs 0‘ o R14 15 or a
pharmaceutical ly acceptable salt t @ebeievwherel N-RY, R 2 and R14 are H;, or
tw of RO, R2 and R4 are H and I emEini-ng- of : R® § R12 and "W
NH2, 20 (b) NHIts, (c) -NR 6R (d) -N(COR6® (e) NCS)R5, or %}J ,%
RID is a group R3 as defined for the fornmula (1) in claim1; 11 AVENDED
SHEET 104 1.0 Nov .2005 R1' is a group Rl as defined for the fornul §Ni¥)805n
claim1l; R13 is (a) honopiperazi ne, (b) methyl honmopi perazine, or (c) a group
R5 as defined for the formula (1) in claim1, wherein R8 is as defined for
the formula (1) in claiml; and Y is as defined for the formula (1) in
claiml1l, and 10 each of R6 and R7, independently, is as defined for the
formula (1) in claim1l. 15. A conpound according to claim 16 vvherein R13 is

]g ﬁ% mh zgopl peraz conipo%l?ld (aggorgggé anf}%rrrlg BERSTAA NS fo2lise inGhe BestnitRor prop Fla%r 4 S

obesity and/or type II diabetes.

5 12 . Use of a compound according to any one of claims 1 to 8 for the manufacture of a medicament

for use in the treatment or prophylaxis of obesity and/or type II diabetes.

13. A pharmaceutical formulation for use in the treatment or prophylaxis of obesity and/or type I1
diabetes wherein the active ingredient is a compound according to any one of_ (_:laims 1toll.

10
14. A compound of the formula (II)

15  or a pharmaceutically acceptable salt thereof, wherein

Rg, R and R" are H; or
two of R®, R'? and R are H; and the remaining of R%, R'? and R" is
(a) NH,,
20 (b) -NHR®,
(©)-NR'R’,
(d) -N(CO)R®,
(e) -N(CS)R®, or
(H) NOz;

' is a group R® as defined for the formula (T) in claim 1;

AMENDED SHEET



Rand 20 R is (a) H or (b) C-6 alkyl, in particular nethyl; with the
proviso that only one of R9, R12 and R is -NH2, -NHR6, -NR6R7, -N(CO R6,
-N(CS) R 25 -NQ2; the other ones are H.10.§16. A conpound according to claim
16, which is the conmpound ;

4-chl oro-N-[ 5- (4-net hyl -1, 4-di azepan-1 -yl )-2-ni trophenyl ] benzenesul f onam de,
(10 1 O NOV 2005 N-[2-am no-5-(1, 4-di azepan- |

-yl) phenyl | benzenesul f onam de,  N-[2-am no- 5- (4-net hyl - 1, 4-kfz n-

| -yl) phenyl ] benzenesul f onani de, 1 Ll
N-[4-nitro-5-(pi perazinyl)phenyl ] benzenesul f onarni de, or

N-[ 4-am ng; S- ( pi perazinyl )phenI{I j benzene,sulf_onan‘i de. 17. A process for the
pr epar at FoniSGEraUR Brpdbésfiicd deghefamuladDanylagmd: of claims 16 to 18
conprising: (a) introduction of a cyclic diamne into halogen and nitro
substituted benzene under mld and basic conditions; to (b) reduction of
the intr@'tp the corresponding amine; (c) selective introduction of a

sul fonyl am de group by a sul phonyl chloride reacting with the amne; (d)

i nt r oduct@)dwmepinerazind. onyl am no group by aromatic nucl eophilic substitution.
15 20_18. th for nodul ating 5-HT6 receptor activity for the treatnent
or prE’)ph}"‘)ﬁ?%ylggg‘ggéoscﬁzywo?r type Il diabetes, conprising admnistering to

| /i 3 f [ ant : '
one-of ol Sl HESHER; a°hgRleg 3 B bifhl ) AT Snghin SRIPAQH,RE RAL Ridyda 5
to 18 fornudkénitpaddie treatnment or prophylaxis of obesity and/or type ||

di abetes. 20. Use of a conpound according to any one of clainms 16 to 18 for
t he manufacture of a nmedicanent for use in the treatnment or prophyl axis of

obesity Ga{]gjagrde#i}f&ffolrIt}%ediioﬂgﬁltgﬁf)'in%%ixﬁg E02/ 00906 10 NOV 2005 21. A

phar maceuti cal tornulation use 1n'the treatnent or prophylaxis of
obesipy and/or type Il diabetes wherein the active ingredient is a conpound

according to any one,of clains 16 to 18 S L 0
each of R” and R’, independently, is as defined for the formula () in claim 1. *

15. A compound according to claim 16 wherein R'* is
(a) homopiperazine,
15 (b) methylhomopiperazine, or

(c) a group R’ selected from

O 0 LY

and
20 RYis
(a) H, or
(b) C, alkyl, in particular methyl,

with the proviso that only one of R, R™ and R is -NHa, NHR®, -NR°R’, -N(CO) R, -N(CS) R,

25  —~NO;; the other ones are H.

16. A compound according to claim 16, which is the compoind

4-chloro-N-[5-(4-methyl-1,4-diazepan-1-yl)-2-nitrophenyl]benzenesul fonamide,
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N-[2-amino-5-(1,4-diazepan-1-yl)phenyllbenzenesulfonamide,
N-[2-amino-5-(4-methyi-1,4-diazepan-1-yl)phenyllbenzenesulfonamide,
N-[4-nitro-5-(piperazinyl)phenyi}benzenesulfonamide, or

N-{4-amino-5-(piperazinyl)phenyl]benzenesulfonamide.

17. A process for the preparation of a compound according to any one of claims 16 to 18
comprising:

(a) introduction of a cyclic diamine into halogen and nitro substituted benzene under mitd and basic
conditions;

(b) reduction of the nitro to the corresponding amine;

(c) selective introduction of a sulfonylamide group by a sulphonylchloride reacting with the amine;

(d) introduction of a sulfonylz;mino group by aromatic nucleophilic substitution.

18. Amethod for modulating 5-HT¢ receptor activity for the treatment or prophylaxis of obesity or
type II diabetes, comprising administering to a mammal in need thereof an effective amnount of a

compound according to any one of claims 16 to 18.

19. A compound according to any one of claims 16 to 18 for use in the treatment or prophylaxis of

obesity and/or type Il diabetes.

20. Use of a compound according to any one of claims 16 to 18 for the manufacture of a

medicament for use in the treatment or prophylaxis of obesity and/or type II diabetes.
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21. A pharmaceutical formulation for use in the treatment or prophylaxis of obesity and/or type 11

diabetes wherein the active ingredient is a compound according to any one of claims 16 to 18,
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