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15 The present invention relates to substituted sulphone and sulphonamide compounds, to
pharmaceutical compositions comprising these compounds, and to the use of the
compounds for the prophylaxis and treatment of medical conditions relating to obesity,
type 2 diabetes, and/or disorders of the central nervous system (CNS), to achieve reduction
of body weight and of body weight gain, as well as for cosmetic use.

20
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 in

25  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 2 diabetes.
Searching for compounds, which reduce body weight has been going on for many decades.
One line of research has been activation of serotoninergic systems, either by direct

30  activation of serotonin receptor subtypes or by inhibiting serotonin reuptake. The exact

receptor subtype profile required is however not known.



nervous system nodul ates a wi de range of physiol ogi cal and pat hol ogi cal
functions, including anxiety, sleep regulation, aggression, feeding and
depr essi oWO 2Mu/dopg2Be serotonin receptor subtypes have [pegrsER@af0iobi ed and
cl oned. One of these, the 5-HT6 receptor, was 5 cloned by several groups in
1993 (Ruat, M et al. (1993) Biochem Biophys. Res. Comun.193: 268-276;
Sebben, M et al. (1994) NeuroReport 5: 2553-2557). This receptor is
positively coupled to adenylyl cyclase and displays affinity for

anti depressants such as clozapine. Recently, the effect of 5-HT6

ant agoni st Sertbrin (FFBydinxytsgrasine of GOy e keptrimbasittéroofitbepaphendend Béngdee i n
rats has been reported (Bentley, J.C et _al. (1999) 10 Br J Pharmac. Suppl.
126, P66; BEPYLIYStem, @Ofgiat%ﬁ%%{dfs;%e of phisiglopisataidmathalogical Simctionng4, 255;
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di scl oses sul phonam des derivatjves that bind to the 5-HI6 receptor and
that 25 canemelsentiss rodine odintake it FisrhasResnacpprekfiondan . Get ahiis90y,
depr ess$h ONBr §PhiBRY SupPERS PbY; Icl ' bkl jisor ders,
ADHD, anor e;i a and bullq?ﬁr?;i a ’gg%?z%ggf’gn? ae\,(gld u%gégt?ss}h%%a}cgggﬂgﬁlp\l

di scl oses A6ApHInNoallenMBi. athlt @O0 HeNGrbfttrmemdggy)r and that are used for
the treatnment of CNS disorders and which inter alia nay be used for the
treatment of 30 eating disorders. W 2004/000828 PCT/ SE2003/ 001061 WO

99/ 37623 AZoflipdhdRSeith 6RO By 8ld RIREVEP fdrike §—Tff(|;62rei5ﬁ‘{'i§1%a% bagf that

are used for the treatnent of S di sorders and whi er alia my be
used for theentifiegenpit Wb 00/34242 and by Isaac, M. et al. (2000) 6-Bicyclopiperazinyl-1-

15 arylsulfonylindoles and 6-Bicyclopiperidinyl-1-arylsulfonylindoles derivatives as novel,

potent and selective 5-HTg receptor antagonists. Bioorganic & Medicinal Chemistry
Letters 10: 1719-1721 (2000).

INFORMATION DISCLOSURE
20
J. Med. Chem. 1970, 13(4), 592-598 describes N-(4-{[2-(diethylamino)ethyl]amino}-1-
naphthyl)amides; N-{5,6,7,8-Tetrahydro-4-[ (3-piperidinopropyl)amino]-1-
naphthyl}amides and related amides and urea derivatives as schistosomicides.
WO 99/42465 discloses sulphonamides derivatives that bind to the 5-HTg receptor and that
25  canbe used for the treatment of CNS disorders such as anxiety, depression, epilepsy,
obsessive compulsive disorders, cognitive disorders, ADHD, anorexia and bulimia
schizophrenia, drug abuse.
WO 01/32646 Al discloses compounds that bind to the 5-HTg receptor and that are used
for the treatment of CNS disorders and which inter alia may be used for the treatment of

30 eating disorders.



eating disorders. WD 99/42465 A3 di scl oses conpounds that bind to the 5-HT6
receptor and that are used 5 for the treatnment of CNS disorders and which
i nter al iwoOreage/dves28sed for the treatnent of eating di SeCHSES003EM001 815 861
Al di scl oses conpounds that bind to the 5-HT6 receptor and that are used
for the treatnment of CNS di sorders. WD 99/02502 A2 di scl oses conpounds t hat
bind to the 5-HT6 receptor and that are used 10 for the treatnment of CNS
di sorders and which inter alia may be used for the treatnent of eating

di sorders. WD 98/27081 Al discloses conpounds that bind to the 5-HT6

recept or amiOg9a76as A2udisdosel @6mbbunds tiabifEnb tef 5-ANG @sRsdanIhantt waiich
inter alia my be used for the treatnment of eating disorders. 15 EP

0701819 di o the EsaturnpelENS divaderbimithvhioh inter SiahiidFbe e Foicthe avgntchass ar e
used for thte tr.eatment of CNS di sorders and obesity. US 6,191, 141 and WO
01/ 12629 diF&YE e pounds that bind to the 5-HT6 receptor and that are

used for theotgorpusens At 1&8§&h&ﬁﬂ@& Afd t é%%ﬁgRFe %Uf{'{i 't
has surprisingly been foucnd tkclatﬁt_ e c%r%%@ngi o} rm?%to t‘gﬁ%ﬁ@% inity
for thes55- fbffiie frestRhO6f GNS WNoa@RNinkE Whidh iltVAIAIAAIBY ¥ed oIS tre&fﬁféﬁ??‘f"ds
according to the invention and their pharmaceutically acceptable salts

have 5- I—FI'GGWE&@EQﬁGTQnt agoni st, 25 agonist and partial agonist activity and

are believ 0 jal use.i he.treat t or,pro axi s of
obesi ty andty Sl I BELEE EifioL el VBale BR DS el PRSP St
body wei ghtgy Q8L ReatRent§f ENQSidofad:Ne treatnent or prophylaxis of disorders
of the central nervous system such as anxiety, depression, panic attacks,

menory di soVO94)2502dvdi disaleses dormpoutels shat dindep tith SFTEaeceptsr M@ ahaA@re used
anorexia, bulima, binge disorders, obsessive 30 conpul sive disorders,
psychod@s, foxthesramentoflC NS slésordopnand whioh ierdilmenmebe iied tfomte coatmedf
2004/ 000828 tPCT(ﬁ.SE 003/ 001061 chorea and/ or schi zophrenia, Attention
Deficit Hyﬁ%t"r%ﬁ: FUEBN sor der s (ADHD), drug abuse. The reduction of body

wei ght and w6 Jsadps el 1adikclekdk Bothethds (R 8iridne tI@ﬁH’[‘%qje%é'kor Al SRR AR wba 1 S

achieved inter alia by reduction of food intake. As “us herein, the term
for the treatment of CNS disorders and which inter alia may be used for the treatment of

eating disorders.
15 EP 0701819 discloses compounds that bind to the 5-HT 1) receptor and that are used for

the treatment of CNS disorders and obesity.
US 6,191,141 and WO 01/12629 disclose compounds that bind to the 5-HTg receptor and

that are used for the treatment of CNS disorders.

20  DISCLOSURE OF THE INVENTION

It has surprisingly been found that the compounds of formula (I) show affinity for the 5-

HTg receptor as antagonists at low nanomolar range. Compounds according to the
invention and their pharmaceutically acceptable salts have 5-HTg receptor antagonist,

25  agonist and partial agonist activity and are believed to be of potential use in the treatment
or prophylaxis of obesity and type 2 diabetes, to achieve reduction of body weight and of
body weight gain, as well as in the treatment or prophylaxis of disorders of the central
nervous system such as anxiety, depression, panic attacks, memory disorders, cognitive
disorders, sleep disorders, migraine, anorexia, bulimia, binge disorders, obsessive

30  compulsive disorders, psychoses, Alzheimer’s disease, Parkinson’s disease, Huntington’s



"body wei ght disorders” refers to the disorders caused by an inbal ance

bet ween energy 5 intake and energy expenditure, resulting in abnormal body
(e.g., exwoxeinm)s28ei ght. Such body wei ght di sorders i RCTsER0030EB6T Y.
Definitions 10 Unless otherwi se stated or indicated, the term"Cl-6 al kyl"
(or "C2_6 al kenyl") denotes a straight or branched hydrocarbon chain group
having from1l to 6 carbon atons (or 2 to 6 carbon atons). Exanples of said
| ower al kyl include nethyl, ethyl, n-propyl, iso-propyl, n- butyl,

i so-butyl, sec-butyl, t-butyl and straight- and branched-chain pentyl and

hexyl . Al e argvdrspbizbghteniaett e tioNDeFicHIMRIcPacas DRfdrdcs PODHPNds ! N the
chain. 15 Unless otherwi se stated or indicated, the term"Cl-6"al k%xy"

denotes a 3usei ietrediction of bpdweighk andofdrodypvaightigaip (Bigotreatingdody-oeaigitn

atons. Exa j I ncl ude . .net ho hoxy,, N- pr opoxy,

i so-pr opoxgi,%lﬁ-égmsoaégf,egf%%\?%{ﬁl%x ,l)éé%%lp ﬁl,(# g?(%fl 1%&{1(8.L§%Wﬁ;1ﬁ§n{§]ﬁ tgFtht - and
br anched- ctisidy witgtit@isorders!” te@xorythe dABotdetemsedl BReAVnBRISEabaY K chdre Ccat ed,
the term"Cl-6 al koxyal kyl " denotes a straight or branched al koxyalkyl

group havi Bpkeeadenerey expeditBisnrestlsing in shnomprkbodyi(c gaictcassivey weightk Sugtal ky |
i nclude ne &gxy g L . 1s0-propoxynet hyl, n-butoxynethyl, t-
but oxyet hyP nd tt}r%%%ﬁ%m%%{%bgﬁk ied- chai n pentoxynethyl. 25 The
expression "C2-6 al kenyl" as used herein refers to straight-chai ned and
branched a{*enyl groups containing from2 to 6 carbon atons. Typi cal
exanpl es i HEPHER™/inyl, allyl, 2,3-dimethylallyl, 1-butenyl groups,
1-pentenyl, and 1-hexenyl groups. WO 2004/000828 PCT/ SE2003/001061 The
expression "C2-6 al kynyl" as used herein refers to straight-chai ned and
branchéd Bhlessgtheryrisagtated onindicatedgthieterm 2Citlby1t b0 ¢ atkenyl”) detdtezal

o oups. 5 rEEer BrAthed tyerasetheiphaln iron B oRHEio A RROT HpBa T2 il |
Ty SRS EEep OB AOALR TR LAY, ST G 5L
butyl, iso-butyl, sec-butyl, t-butyl and straight- and branched-chain pentyl and hexyl.
Alkenyl groups have one or more double carbon-carbon bonds in the chain.
15
Unless otherwise stated or indicated, the term “Cj_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.

20

Unless otherwise stated or indicated, the term “C1_g alkoxyalkyl” denotes a straight or

branched alkoxyalkyl group having from 1 to 6 carbon atoms. Examples of said lower
alkoxyalkyl include methoxymethyl, ethoxymethyl, iso-propoxymethyl, n-butoxymethyl, t-
butoxyethyl and straight- and branched-chain pentoxymethyl.

25

The expression “Cy_g alkenyl” as used herein refers to straight-chained and branched

alkenyl groups containing from 2 to 6 carbon atoms. Typical examples include vinyl, allyl,

2,3-dimethylallyl, 1-butenyl groups, 1-pentenyl, and 1-hexenyl groups.



groups (e.g., F, d, Br, 1). 10 The term"C3-7 cycloal kyl" denotes a cyclic
al kyl group having a ring size fromC3 to C7, which can be saturated or
parti al | yworsatawns8ed. Exanpl es of said cycl oal kyl i ncl ed&/SEegosioapsopyl ,
cycl obutyl, cyclopentyl, cyclopentenyl, cycl opentadienyl, cyclohexyl,

met hyl cycl ohexyl, cycl ohexenyl, cycl ohexadi enyl, and cycl oheptyl. 15 The
term"C5-10 cycl oal kenyl" denotes a cyclic al kenyl group having a ring size
fromC5 to C (). Exanples of said cycloal kenyl include 1-cyclopentyl,
2-cycl opentenyl, 1- cycl ohexenyl, 1-cycl ohepentyl, 1-cyclooctenyl,

1- cycl onorEimyéxprassion 1'Coygilkgheyd? nyhised diersirprefer? @ Staeghtehamed endbraoghedi c”
refers to a hydrocarbon ring systemcontaining 4 to 8 ring nenbers that
have at | edkynybgmupe contemingfi¢m.2go 6 @rbon, atems. %)ypml panmplesiinglhde ethygyl, 14

Sui bl o nepeyByC Pt apE b b, Ty oy dyr s

pyrrolidinyl, imdazolyl, pyrazolyl, pi per| dyI 25 azepinyl, norpholinyl,
pyranyl, di oxanyl pyri dazi nyl , pyrimdiny and pi per azi nyI groups Unl ess
ot her wi Se Enbsss@h@msemiat@@pmdlqa , the term dwai,qgen gremeandluprimgdihderiicoon ri ng
system hayi ng ast one aromatic ring. Exanples of aryl groups include
phenyl , ci P “eorm ‘CRt al enyl , indenyl, 1-naphthyl, 2-naphthyl, anthryl and
phenant hryl . 30 VO 2004/ 000828 PCT/ SE2003/ 001061 The term " het eroaryl”
refers to a hydrocarbon rln system having at | east one aromatic ring

whi ch cont Bheerma aMH@hd@rré B ey beiiiuigd with qfe os mare halogels of

het eroaryl I uryl, pyrrolyl, thienyl, oxazolyl, imdazolyl,

t hi azol yl , &J%“ ’y]%‘ Qﬁpg?? di nyl, qui nazol | nyl , and i ndol yl groups. 5
Compoupgls of Fornula (1) One object of the present invention is a conpound

having the general formula (l): P
The term “C3.7 cycloalkyl” denotes a cyclic alkyl group having a ring size from C3 to C7,

which can be saturated or partially unsaturated. Examples of said cycloalkyl include
cyclopropyl, cyclobutyl, cyclopentyl, cyclopentenyl, cyclopentadienyl, cyclohexyl,
methylcyclohexyl, cyclohexenyl, cyclohexadienyl, and cycloheptyl.

15
The term “Cj.1( cycloalkenyl” denotes a cyclic alkenyl group having a ring size from Cg
to Cq0. Examples of said cycloalkenyl include 1-cyclopentyl, 2-cyclopentenyl, 1-
cyclohexenyl, 1-cyclohepentyl, 1-cyclooctenyl, 1-cyclononenyl, and 1-cyclodecenyl
groups.

20

The term “heterocyclic” refers to a hydrocarbon ring system containing 4 to 8 ring
members that have at least one heteroatom (e.g., S, N, or O) as part of the ring. It includes
saturated, unsaturated, aromatic, and nonaromatic heterocycles. Suitable heterocyclic
groups include thienyl, furyl, pyridyl, pyrrolidinyl, imidazolyl, pyrazolyl, piperidyl,

25  azepinyl, morpholinyl, pyranyl, dioxanyl, pyridazinyl, pyrimidinyl, and piperazinyl groups

Unless otherwise stated or indicated, the term “aryl” refers to a hydrocarbon ring system
having at least one aromatic ring. Examples of aryl groups include phenyl, cinnamyl,
pentalenyl, indenyl, 1-naphthyl, 2-naphthyl, anthryl and phenanthryl.

30



A~-B XW," " Y %10 R3 (I) or a pharnmaceutically acceptable salt

t hereof, wherein: W= '-Y ring BiWor (r)-Y; inwhich Dis a

fi ve- menbwpedodm®veBocyclic or 15 heteroaryl ring, saidPogisEe@anylocri ng
conprising one or two atons selected fromthe group consisting of

ni trogen, sulfur and oxygen, with the proviso that when D contains an
oxygen atom D is heteroaryl; each Wis independently N, -(CH)-, or -C
provi ded that not nore than three groups W 20 are -N- in both rings A and
B together; Pis any ong of fornula (a), (b) or (c) WO 2004/ 000828

PCT/ SE2003Ftsosime Theteroaryl” yeferp toja hydsogarboning systom kaving @ least oy aropafic ¢ibg ( c)

wherein x tached to

any carbon a?%ﬁ]g?tﬁﬁ atle ?ﬁqup ﬁ‘tg%sa&c%n fgdg‘uﬁgl%ﬁ\ﬁgﬁgoﬁggnoﬁ% gﬁfeﬁ%r?a%ykgm'&p Sor

B-ring, ormtzﬂadmﬁlrylngynﬁoltyh nhianylsoxaizolyt dsideaoly], thibzclgie pyedian, pﬂ@n&im}ﬂ (C) 5

then P can al so_ _be attag(r)\eg to any nitrogen in ring B that all ows

subst i t ut i Binazpleylgandiadolybg@ertenot e that P and R3, respectively, may be

attachgd to either the A or B ring;, but each P or R3 may not be

si mul t aneously bound to both rings A and B; 10 RL is (a) Cl-6 al kyl,
Compounds of Formula (1)

One object of the present invention is a compound having the general formula (I):

\ 13
10 R @

or a pharmaceutically acceptable salt thereof, wherein:

| \\"_-"_Y
W Y
ringBis W or ; In which D is a five-membered heterocyclic or

15 heteroaryl ring, said heteroaryl ring comprising one or two atoms selected from the group
consisting of nitrogen, sulfur and oxygen, with the proviso that when D contains an oxygen

atom, D is heteroaryl;

each W is independently —N-, -(CH)-, or -C- provided that not more than three groups W
20  are—N-inboth rings A and B together;

P is any one of formula (), (b) or (¢)



(b) Cl1-6 al koxyal kyl, (c) straight-chained or branched C1_6 hydroxyal kyl,
(d) straight-chained or branched C1 6 al kyl halides, 15 (e) aryl

car bony| mre0lrgo4/000828 C3- 7 cycl oal kyl, which is optional | pCpsERIAI0DW61
unsaturated, (g) C3-7 cycloalkyl-C -6 alkyl, wherein the cyclic ring is
optionally partially unsaturated, or (h) a group Ar; 20 wherein Ar is (a)
phenyl, (b) 1-naphthyl, (c) 2-naphthyl, (d) aryl-Cl-6 alkyl, 25 (e)

ci nnanyl, WD 2004/ 000828 PCT/ SE2003/ 001061 (f) a 5 to 7-nenbered,
optionally aromatic, partially saturated or conpletely saturated, nono- or
bi -cyclic heterocyclic ging, each containing 1 to 4 heteroatons, selected
from oxygen,Rsul fur, apd nitrogerR (9) a bicyclic ring system conpri sing
at | east one é?erocy&lNeR?l ng accorgtbly (f) and a 5 group Ar, wherein
t he group 5_§S” substl*}gt ed in one or yp05|t| ons with (a) H Xor Y,
or (b) a 570 ® nmenbe®ed)’ optionally aro tic, partially saturated or
conpletely saturated, het er¥cyclic ring each containing 1 to 4 heteroatons
sel ected f@(ym 10 ox n, mtrogert sulfur; R2is (a) H (b) Cl-6 alkyl,
15 (c) C2-6"al koxyal kKyl, (d) strai Jit or branched Cl-6 hydr oxyal kyl , or

(e) strai gihersin or @nthed @t 6=4| kydri?al i des;

and P and R? can be attached to any carbon atom that allows the substitution in one of
either the A- or B-ring, or when ring A contains at least one nitrogen atom and P is (c),

5  then P can also be attached to any nitrogen in ring B that allows the substitution;

the dashed bonds denote that P and R?, respectively, may be attached to either the A or B

ring; but each P or R’ may not be simultaneously bound to both rings A and B;

10 R'is
(a) Cy¢ alkyl,
(b) Cy_¢ alkoxyalkyl,
(c) straight-chained or branched C;_g hydroxyalkyl,
(d) straight-chained or branched C;_g alkylhalides,
15  (e) aryl carbonylmethyl,
(f) Cs-7 cycloalkyl, which is optionally partially unsaturated,
(g) Cs7 cycloalkyl-Cy.6 alkyl, wherein the cyclic ring is optionally partially unsaturated, or
(h) a group Ar;

20  wherein Ar is
(2) phenyl,
(b) 1-naphthyl,
(c) 2-naphthyl,
(d) aryl-C; alkyl,
25  (e) cinnamyl,



(f) a group Ar, 20 or RL and R2 are linked to forma group -CH2CH20OCH2CH2-
or N(CH)v 31/ 2 wereinvis 0-2, Xand Y are independently (a) H,
25 (b) hawogeetooog28) Cl1-6 al kyl, (d) CF3, (e) hydroxy, PCTISE2@3/ 061081 koxy,
WD 2004/ 000828 PCT/ SE2003/ 001061 (g) C2-6 al kenyl, (h) phenyl, (i)
phenoxy, (j) benzyloxy, 5 (k) benzoyl, (1) -OCF3, (m -CN, (n) straight
or branched Cl-6 hydroxyal kyl, (0) straight or branched Cl-6 al kyl hali des,
10 (p) -NH2, (q) --NHR4, (r) NRAR5, (s) -NO2, (t) -CONR4R5, 15 (u)
-NHS02R4, (v) NRACOR5,

(f) a 5 to 7-membered, optionally aromatic, partially saturated or completely saturated,
mono- or bi-cyclic heterocyclic ring, each containing 1 to 4 heteroatoms, selected from
oxygen, sulfur, and nitrogen, ‘
(g) abicyclic ring system comprising at least one heterocyclic ring according to (f) and a
5 group Ar,
wherein the group Ar is substituted in one or more positions with
(@ H,XorY,or
(b) a 5 to 7-membered, optionally aromatic, partially saturated or completely
saturated, heterocyclic ring each containing 1 to 4 heteroatoms selected from

10 oxygen, nitrogen or sulfur;

R’ is
() H,
(b) C1-6 alkyl,
15  (c) Cy_g alkoxyalkyl,
(d) straight or branched C;.¢ hydroxyalkyl, or
(e) straight or branched C;.¢ alkylhalides;
() a group Ar,

20  orR'and R? are linked to form a group -CH,CH,OCH,CH,- or

SN

(CH2)\|/

wherein v is 0-2,
X and Y are independently
(@) H,
25  (b) halogen,
(c) Ci6 alkyl,
(d) CF3,
(e) hydroxy,
(f) Cyi.6 alkoxy,



(X) -SO02NR4AR5, (z) -C(=O R4, (aa) -CO2R4, or 20 (ab) -S(O"R4, wherein n
is 0 1, 2 or 3, (ac) -S(Cl1l-6) alkyl, or (ad) -SCF3; and R4 and R5 are
i ndependewOl2go4/@B828a) H, (b) Cl-6 al kyl, (c) C3-7 cycl o&CIgE2008/00106) Ar, as
defined above for Rl; alternatively, R4 and R5 are linked to forma group
- CH20CH2-, -CH2CH2OCH2CH2- or 30 (CH2) 3-5; WD 2004/000828
PCT/ SE2003/ 001061 R3 is a group selected fromany one of N-N-- NR Rg~
MNRJRI NNNRs NT-d N lel61 RMRR6 NRRJRJ R Rg NNNN
NRE R6E R R6 ReRe nOnRJRI~mMRgJ] m mR6 Re~' 6 RB"N''R6 Oy

(g) Cy6 alkenyl,

(h) phenyl,
(1) phenoxy,
(j) benzyloxy,
5 (k) benzoyl,
() -OCF;,
(m) -CN,
(n) straight or branched C;.¢ hydroxyalkyl,
(o) straight or branched C;.¢ alkylhalides,
10 (p) -NH,,
(q) -NHR®,
@®-NR'R’,
(s) -NOy,
(t) -CONR'R’,
15 (u) -NHSO,RY,
(v) -NR*COR’,
(x) -SO,NR*R?,
(z) -C(=O)R’,
(aa) -C02R4, or
20  (ab) -S(O).R*, whereinnis 0, 1,2 or 3,
(ac) —S-(Ci.6) alkyl, or
(ad) —SCFs3; and

R* and R’ are independently
25 (aH,
(b) Ci16 alkyl,
(c) C3.7 cycloalkyl, or
(d) Ar, as defined above for R';

alternatively, R* and R are linked to form a group ~-CH,OCH,-, -CH,CH,OCH,CH,- or
30 (CHz) 3.5,



O0o0'r % nNnN</ Nand N Rg NI m ImR Rg,mRg~O 6 wherein R3 is
optionally substituted on each carbon atomthat allows the 5 substitution
wi th Rg gwoupsyoowderein Rg i s i ndependently H, or (Cl-6pcCalSkgdo3/oexvel
wherein two Rg groups can be present on the same carbon atom

si mul t aneously, whereing=1, 2, 3, 4, 5o0or 6, m=1or 2, and 10 n=0, 1
or2; R6 is independently (a) H (b) linear or branched Cl-6 al kyl, WO
2004/ 000828 PCT/ SE2003/ 001061 (c) benzyl, (d) -CH2-CH2-OH, or (e)
-CH2-CH2- O C1-6 alkyl; 5 P and R3 can be attached to the sane ring or to
different rings of rings A and B; provided that RL Rl 1,0 SORZNO R2

Nom s=o when P is (a) oc{ (b), and and R3 both are attached to ring Ain
the meta-Rols aHpup $hested BAM3BY 3808 t o one another then R3 is sel ected
fromany one of Of'. 0 ) -
N
D
I
R® o
X
Rq Rr@/ Rq
N
e
o™~ ‘
e
R
RN ]m Jm
N N
I|R6 Rﬁ/
}--
0]
[
N N

N
</ ’ and N
Rq ]m R/N Rq@]m Rq,&?]m

wherein R? is optionally substituted on each carbon atom that allows the
5 substitution with Rq groups, wherein Rq is independently H, or (Ci.) alkyl, and
wherein two Rq groups can be present on the same carbon atom simultaneously,
wherein
q=1,2,3,4,50r6,
m= 1or2, and

10 n=0,1or2;

R® is independently
() H,
(b) linear or branched C;.¢ alkyl,



Np REON~-mNImMRg RN~ RR RBRE RS NRNR%Y% Rg CRqg Rg N NR6
NRE R R~-R6 OIn 0O OCr NNNN NRgJ] mMmRRGCOmRg N | R6 10 Rl wow
si 00 -iWORH04000828 |1 when ring Bis w, and Pis (a), PChSE20030006R3 ar e
simul taneously attached to the sane ring A or B; WD 2004/ 000828

PCT/ SE2003/ 001061 R~-CW"WY y when ring Bis w, and Pis , whereiny = 0,
then P and R3 are attached to the different rings of rings A and B; when
the ring systemA + B is benzofurane or benzot hi ophene, and Pis RY 5
(c) and attache 0 sition 3 in the AtB ring system and R3 is a group
sel ected from a@l/%’?ﬂ?gﬁ

(d) -CH,-CH>-OH, or
(e) -CH,-CH,-0-C; ¢ alkyl,;

5 P and R’ can be attached to the same ring or to different rings of rings A and B;

provided that
i ¥
s RN
] 1.0
RN §%o
when P is " (@or (b), and P and R? both are attached to ring A in the

meta- or para-position relative to one another then R® is selected from any one of

R
-
N—R R Ny
Rq C[ Rq Rq
N hll—R“ [716 r?'s
RG Ra R R
>< \\
0 o~ (- .
HJ ]n [ O o7
N " N
ROV NS
] m Rq 0] q ]m GN
10 R .
R1
W w é’é%
| T RN
NP . >
whenringBis W , and Pis (a), then P and R’ are simultaneously

attached to the same ring A or B;



of -4 --- NNN CRgCNN()j IM Re mN and attached to position 7 in
the A+B ring system then y =1 or 2; 10 when the ring systemA + Bis

i ndol e, awO 2P04/®082R~ ~y (c) and P is attached to posit iPcm/SB200a/001061 A+B
ring system and R3 is a group selected fromany one of Rq Rg C}Rg m R
R6 R6 NmN 15 and R3 is attached to any one of positions 5, 6 or 7 in the
A+B ring system theny =1 or 2; or WO 2004/000828 PCT/ SE2003/ 001061 W
Wi Y %Vwhen ring Bis wand Rl= Ar is partially saturated bi-cyclic
heterocyclic ring containing a Natom the N atomin Ar cannot be attached
to the Satomin P, with the provigdb that: when rings A and B are both
phenyl, P is any one o{v\forrmla (a) éQ}(C) substituted in 5 position 7 on
t he napht hal ene ri ng,| t\hv%_r\(RS i s not i])tuted in position 1 on the

W -

-

when ring B is W , and P is , wherein y = 0, then P and R® are

attached to the different rings of rings A and B;

when the ring system A + B is benzofurane or benzothiophene, and P is

R\
S(O)"‘F\]y
(@

5
and attached to position 3 in the A+B ring system, and R’ is a group selected from any one
of
- +-
N N ,L
A CL o Oy,
N
I b N
and attached to position 7 in the A+B ring system, theny =1 or 2;
10
when the ring system A + B is indole, and P is
R1
O
y
@
and P is attached to position 3 in the A+B ring system, and R’ is a group selected from any
one of
S - n
N N N
R, [}Rq [\5 and (D]m
N N N
| | N

and R is attached to any one of positions 5, 6 or 7 in the A+B ring system, then y=1 or 2;

or



napht hal ene ring; and with the proviso that: when ring Dis a pyrrole ring,
Pis of the fornmula (c), then R3 is not of the formula Rqg RQ 6 or Rg N M
R R6 6 N§O200/®od2s8ti tuted in position 3 on the pyrrol ePCirrsg2o008/0mmpht hal ene
ring has the follow ng position numbers: P5 P4 P6 P3 | P7 P2 15 P8 Pl
wherein P1-P8 denote the position on the naphthal ene ring. A pyrrole ring,
as connected to an Aring, has the follow ng position nunbers: 20 WO
2004/ 000828 PCT/ SE2003/001061 P3 Wl~z 111 P2 ,WN 1 Pl wherein P1-P3
denote the position on the pyrrole ring. 5 It is preferred that: RL is (a)
Cl-6 alkyl, or (e) a WQW) Ar;

-—Y

~ZW
whenringBis W and R = Aris partially saturated bi-cyclic heterocyclic ring

containing a N atom, the N atom in Ar cannot be attached to the S atom in P;

with the proviso that:

when rings A and B are both phenyl, P is any one of formula (a) or (c) substituted in
5  position 7 on the naphthalene ring, then R? is not substituted in position 1 on the

naphthalene ring; and with the proviso that:

when ring D is a pyrrole ring, P is of the formula (c), then R is not of the formula

10
substituted in position 3 on the pyrrole ring.

A naphthalene ring has the following position numbers:

15

wherein P1-Pg denote the position on the naphthalene ring,

A pyrrole ring, as connected to an A ring, has the following position numbers:
20



10 Ar is (a) phenyl, (b) 1-naphthyl, (c) 2-naphthyl, or (f) a5 to
7-menbered, optionally aromatic, partially saturated or conpletely
sat ur at edwo2BodmeveB8ocyclic ring containing 1 to 4 heter @arsEs(o3seloect ed
from oxygen, nitrogen and sulfur, wherein the group Ar is substituted in
one or nore positions wth (a) H, (b) halogen, (c) Cl1_6 alkyl, 20 (d)
-CF3, (f) Ci1.6 al koxy, (g) C2-6 al kenyl (preferably C2-4 al kenyl), (1)
-OCF3, (m straight or branched Cl.6 hydroxyal kyl, 25 (n) phenyl oxy, (0)
benzyl oxy, (v) NRACOR5, (x) -SO2NR4R5, WD 2004/000828 PCT/ SE2003/ 001061
(z) -C(=O R4, (ab) I-35(0),IR4, wherein nis 0, 1, 2 or 3; (ac) -S(Cl-6)

al kyl, or N 3; 5 R2is (a) H or (b) Ci1-6 alkyl; 10 or Rl and R2
are |inkedjfo form poup - CH2CH2OCH2CH2-; X and Y are H,
W, = 2
wo
P,

wherein P;-P3; denote the position on the pyrrole ring.

5 Itispreferred that:
R'is
(a) Cq_¢ alkyl, or
(e) a group Ar;

10 Aris
(2) phenyl,
(b) 1-naphthyl,
(c) 2-naphthyl, or
(f) a 5 to 7-membered, optionally aromatic, partially saturated or completely saturated,
15  heterocyclic ring containing 1 to 4 heteroatoms, selected from oxygen, nitrogen and sulfur,
wherein the group Ar is substituted in one or more positions with
(8 H,
(b) halogen,
(c) Ci6 alkyl,
20 (d)-CFs,
(f) C1.6 alkoxy,
(g) Co_g alkenyl (preferably Cp_4 alkenyl),
() -OCF,
(m) straight or branched C;.¢ hydroxyalkyl,
25  (n) phenyloxy,
(o) benzyloxy,
(v) -NR'COR’®,
(x) -SONR'R’,



R4 and R5 are each independently Hor Cl1-3 alkyl; and 15 R3 is selected
fromany one of DIOMRg N6 Rg Rg Rs Rs Rs 00 n NR R4 Rg mMmRg n RANIm
Rg N ~m NN 2004400828 R6 Rs R and 1s R wherein R3 can bec3siesioBnutoed on
each carbon atomthat allows the substitution with 20 Rq groups, wherein Rq
i s independently H, or Cl-6 al kyl, and wherein two Rq groups can be
present on the sanme carbon atom sinultaneously, wherein qg= 1 or 2, m=1
or 2, n= 0, and WD 2004/000828 PCT/ SE2003/ 001061 R6 is independently (a)

H (b) Cl-cg)atjeﬁ_kz)léR(preferably Cl-3 alkyl), in particular nethyl, (d)
-CH2- CH2- O4) "oy -3 (e) -CH2-CH2-OCH3. It is especially preferred that R3 is

sel ected fGLeMKOY,ROMNGh&EIM ¢ 1;20F% Ra Ra Rg IMIM Rs Rs Rs Rs and 6N,
wherein R3 can be substituted oh each carbon atomthat allows the

substi t uti@n) vi-{Gid eIk agr oups, wherein Rq is independently H, or CIl-2
al kyl , and(agy%éelggr;l two Rg groups

5
R%is
(2) H, or
(b) C1.¢ alkyl;

10  or R!and R?are linked to form a group -CH,CH,OCH,CH3-;
Xand Y are H;
R* and R’ are each independently H or C;.3 alkyl; and

15

R3 is selected from any one of

wherein R? can be substituted on each carbon atom that allows the substitution with
20 Rq groups, wherein Rq is independently H, or Ci.¢ alkyl, and wherein two Rq
groups can be present on the same carbon atom simultaneously, wherein
q=1or2,
m=1or2,

n=0, and



can be present on the sane carbon atom sinultaneously, wherein g= 1 or2,
melor2;and R6 is independently 15 (a) H (b) C1-3 alkyl, (d) -CH2-CH2- OH,
or (e) -wWb2e@HPe28H3. 20 It is also preferred that R3 PETSER@sed6f r om any
one of OOD On Ra NR Ra~mNJIJmRg R6--,NImRa RS RS Rs Rs and R s
wherein R3 can be substituted on each carbon atomthat allows the
substitution with Rg groups, wherein Rg is independently H, or Cl-6 alkyl,
and wherein two Rq groups can be present on the sane carbon atom

si mul t aneousl vy, wher ein WD 2004/ 000828 PCT/ SE2003/ 001061 q =1 or 2, n¥l
or2, n=0, and R‘Réiidepemtbependently 5 (a) H, (b) C1-3 alkyl, (d)

- CH2- CH2- OH, or e) -CH2-CH2-OCH3. 10 It is also preferredthat R3 is

sel ected from one of NN", (N, N ),,,, N

(b) C1.6 alkyl (preferably C;.3 alkyl), in particular methyl,
(d) —CH,-CH,-OH, or
5 (e) ~CH,-CH,-OCHs.

It is especially preferred that R? is selected from any one of

o™~
o<
R; N ]m
s and N\Re

wherein R? can be substituted on each carbon atom that allows the substitution with
10 Rq groups, wherein Rq is independently H, or Cy.z alkyl, and wherein two Rq groups
can be present on the same carbon atom simultaneously, wherein
qg=lor2,
m=1 or 2; and
R® is independently
15 (@ H,
(b) C1-5 alkyl,
(d) —-CH,-CH,-OH, or
(e) ~CH,-CH;-OCHs.

20  Itis also preferred that R? is selected from any one of

\

(@) [nO (o) o -_.I-.
/Q{Rq N—R
n 6
TR I D A
N N 6 N
I‘RB IIQG R and IIQG

wherein R? can be substituted on each carbon atom that allows the substitution with
Rq groups, wherein Rq is indepehdently H, or Cy6 alkyl, and wherein two Rq groups

can be present on the same carbon atom simultaneously, wherein



NNNNNR RERE RREE CNNNNNNN R RRRs RSRRs R6is

i ndependently (a) H, 15 (b) Ci1-3 al kyl, (d) -CH2-CH2-OH, or (e)

- CH2- CH2-v0H804/dob828s preferred that R6 is H or nethyl. PRO/SERBSIBEEO
preferred that R3 is piperazi ne; honopi perazine; 2,6-dinethyl pi perazine;
3, 5- di et hyl pi perazi ne; 2,5-dinethyl pi perazi ne; 2-nethyl pi perazi ne;
3-net hyl pi perazi ne; 2, 2-di net hyl pi perazi ne; 3, 3-di net hyl pi per azi ne;

pi peridine; 1,2, 3,6-tetrahydro-pyrazine; or 4-pyrrolidin-3-yloxy. WO
2004/ 000828 PCT/ SE2003/ 001061 It is preferred that the groups Y and X are
attached to any unsupsflior@i ed carbon atom It is preferred that Dis
pyrrolyl, thienyl or furanyl. 51t is preferred that Pis R S(OX Y (c)
wherein R1, x, and Wlar]eo defined in claiml. 10 It is also preferred
that Pis 1 RR n=0, and

RCis independently
5 () H,
(b) Cy alkyl,
(d) -CH,-CH,-OH, or
(e) —-CH,-CH,-OCH3.

10 Itis also preferred that R3 is selected from any one of

eheFotisdies

6

R R°
Ef ( ) 6 ;
E ]< -
le
RCis independently
(2) H,
15 (b) C1-3 alkyl,

(d) -CH,-CH,-OH, or
(e) —CHz-CI‘Iz-OCH3.

It is preferred that R® is H or methyl.

20
It is also preferred that R’ is piperazine; homopiperazine; 2,6-dimethylpiperazine; 3,5-
dimethylpiperazine; 2,5-dimethylpiperazine; 2-methylpiperazine; 3-methylpiperazine;
2,2-dimethylpiperazine; 3,3-dimethylpiperazine; piperidine; 1,2,3,6-tetrahydro-pyrazine; or
4-pyrrolidin-3-yloxy. |



(; ONR2 Szo ~i R2Z NOXS (a) or (b) wherein RL and R2 are as defined in
claiml1. It is preferred that R2 is H 15 Another object of the present

i nvent i orwp0@/@oseggound of the general formula (11) RLPCT/SBe@BXoM61 X N R3
(Ir) wherein R1, x, y, X, and Y are as defined in claim1, and R3 is as
defined in claim2. 20 It is preferred that y = 0 and x = 2. Anot her

obj ect of the present invention is a conpound of the general fornmula (I11)
WO 2004/ 000828 PCT/ SE2003/001061 R S(OX N Y Y X R3 (I1l) wherein R1,
X, ¥, X, and Y are as defined in claiml, and R3 is as defined in claim?2.
It is preferred that y = 0 and x = 2 5 Anot her object of the present

invention_is a co und of th engral fo la (I
It 1Ss preferrgg) that the groups%{ gn(P % are attacjt’lgaJ to angl u\lé)subs[c\ljtuted carbon atom.
It is preferred that D is pyrrolyl, thienyl or furanyl.

It is preferred that P is

1

S(O)"\P\]y

©

wherein R', x, and y are as defined in claim 1.

R

10  Itis also preferred that P is
1

4 R
To L—#
§'§ o N
RN < O//S N
- (@or ' ()

wherein R! and R? are as defined in claim 1.

It is preferred that R* is H.
15

Another object of the present invention is a compound of the general formula (II)
1

I
S(0),
| N
Y
X N g3

uy

wherein R}, x, y, X, and Y are as defined in claim 1, and R? is as defined in claim 2.
20  Itis preferred that y=0and x =2.

Another object of the present invention is a compound of the general formula (III)



XDY R3 P wherein Pis of the formula (c), Rl, x, y, X, and Y are as
defined in claiml1l, and R3is as defined in claim2, and 10 wherein Dis a
five- menmbwoedodmwoesoaryl ring, said ring conprising onePCHT/SERH3QA0ONE
selected fromthe group consisting of nitrogen, sulfur and oxygen; and when
the heteroaryl ring conprises one or two nitrogen atons, a group R6 is
attached at any nitrogen atom which allows the substitution. 15 It is
preferred that Dis a thiophene and P is attached to the Dring, giving a
skel eton as any of the followwng: NS NS 20 It is also preferred that D
is pyrrole and P is attachep{ckto the nitrogen atomin the Dring, giving a
skel eton as any of the follovgoy: WO 2004/000828 PCT/ SE2003/001061 H N \
N NN NH\ N\ ~\ HIt iE al sQ prferred that Dis furan and P is
attached to the D ring, givihg bl eton as any of the following: 5 NN
N O Anot her object of the prese Went 7Bn is a conpound of the general
formula (V) P XDYR3 (V) 20 whesfin Pis of the formula (c) as defined
inclaiml, RL, x, y, X Y, and R3Rare as defined iHDclaim1, and wherein

E))r | f V\g H \Qveﬁerrre%n Q,r xe,%/, Ek?tau% %aatrg Ias (rléé]n%’d i glialdm rf,e.';[medrlgﬁirs):Clls dgﬁr?e% 72 1rrni2?i ng one

It is preferred that y=0 and x =2

Another object of the present invention is a compound of the general formula (IV)

R " )
wherein P is of the formula (c), R, x, y, X, and Y are as defined in claim 1, and R3isas
defined in claim 2, and
10  wherein D is a five-membered heteroaryl ring, said ring comprising one or two atoms
selected from the group consisting of nitrogen, sulfur and oxygeﬁ; and when the heteroaryl

ring comprises one or two nitrogen atoms, a group RS is attached at any nitrogen atom

which allows the substitution.

15  Ttis preferred that D is a thiophene and P is attached to the D ring, giving a skeleton as any
of the following:

NZ A NZ N= N7 S

20  Itis also preferred that D is pyrrole and P is attached to the nitrogen atom in the D ring,

giving a skeleton as any of the following:



atons selected fromthe group consisting of nitrogen, sulfur and oxygen;
and when the heteroaryl ring conprises one or two nitrogen atons, a group
R6 i s attwohedy/@bs2any nitrogen 15 atom which all ows thecC3seEgeBoutosonN.
Anot her object of the present invention is a conpound of the general
formula (VM) P X _R3//0 (') wherein Pis of the fornula (a) or (b) as
defined in claiml, preferably wherein R2 is H X, 20 Y, and R3 are as
defined in claiml1, and wherein Dis a five-nenbered heteroaryl ring, said
het eroaryl ring conprising one or two atons selected fromthe group

consi sting of nitrogen, sulfur and oxygen; andHwhen the WO 2004/ 000828

PCT/ SE2003 het er i conpj* Ne or two nitrogen atons, a
group R6 i att#ich at ahy niltro afom whicpp all ows the substitution.
Anot her ob Nt he pre Rventi onN hpound of the general

formula (M) P R3SY CCO<5 X (VI) wherein Pis of the fornmula (a) or
(b) as defined in claiml1, preferably wherein RR is H X and Y are as
defined in claiml1l, and R3 is as defined in claim2. 10 Another object of

Y% Curry iReaenty b i AR AR oo B UL P e B iy 1°
pref er abl yophefollbwidg? is H X and Y are as deflned in claiml, and R3 is

as defined in claim4. 15 Another object of the present invention is a
conpoudd of the general formula (VII1) NNP R3

NZ A NZ N= NZ O
| O | /
Another object of the present invention is a compound of the general formula (V)

»2C.
R W)
10  wherein P is of the formula (c) as defined in claim 1, R, x, y, X, Y, and R? are as defined
in claim 1, and
wherein D is a five-membered heteroaryl ring, said heteroaryl ring comprising one or two
atoms selected from the group consisting of nitrogen, sulfur and oxygen; and when the

heteroaryl ring comprises one or two nitrogen atoms, a group RS is attached at any nitrogen

15  atom which allows the substitution.

Another object of the present invention is a compound of the general formula (V)

(o)
3
R \2
wherein P is of the formula (a) or (b) as defined in claim 1, preferably wherein R%*isH, X,
20 Y, and R’ are as defined in claim 1, and

wherein D is a five-membered heteroaryl ring, said heteroaryl ring comprising one or two

atoms selected from the group consisting of nitrogen, sulfur and oxygen; and when the



[ ' SY X (VIIl) wherein Pis of the formula (a) or (b) as defined in claim
1, preferably wherein R2 is H X Y, and R3 are as defined in claiml. 20
Anot her oWpeoe4/@Hs28he present invention is a conpound ofPCTIsE2@aieral
formula (IX) NPR3/ NY X\R (I1X) wherein R7 in formula (1X) is: (a)
H (b) d-6 alkyl, WO 2004/000828 PCT/ SE2003/ 001061 (c) benzyl, (d)

- CH2- CH2-OH, or (e) CH2-CH2-O CH3, and wherein P is of the fornula (a) or
(b) as defined in claim1, preferably wherein R2 is H X 5 Y, and R3 are
as defined in claim1l. Another object of the present . invention is.a
compound bétetohry] giegepmprifesrang|og tyXpitrogenratoms, Kgpup Ry’ 1s aitrchipd MeAny TBT8o f

the formula (a). pr..(b) .as fined in claiml, preferably wherein R2 is H
X, Y, anat_o%wét’rcg agéwég}eisH gntfl | aim 1. Another object of the present
i nvention is a conmpound of the general fornmula (XI) PY X3
Another object of the present invention is a compound of the general formula (V1)
3 N h i
R P Y
X S
5 (VD
wherein P is of the formula (a) or (b) as defined in claim 1, preferably wherein R*isH, X

and Y are as defined in claim 1, and R? is as defined in claim 2.

10  Another object of the present invention is a compound of the general formula (VII)

N7 P
R g Y
X (VD)

wherein P is of the formula (a) or (b) as defined in claim 1, preferably wherein R’isH, X

and Y are as defined in claim 1, and R? is as defined in claim 4.
15  Another object of the present invention is a compound of the general formula (VIII)
P
NN
RL%L/;[ §Y
S
X (VII)

wherein P is of the formula (a) or (b) as defined in claim 1, preferably wherein R*isH, X,

Y, and R? are as defined in claim 1.

20  Another object of the present invention is a compound of the general formula (IX)

N
R3
ATy
\

X R (IX)

wherein R in formula (IX) is:
(2) H,
(b) C1-6 alkyl,



15 R(XI'). wherein Pis of the formula (a) or (b) as defined in claim1,
preferably wherein RR is H X and Y are as defined in claiml, and R3 is
as def i neaoizno4adoas2m 4. 20 Anot her obj ect of the present PCMISERBOMOGE a
conmpound of the general formula (XIl): P W, 11< Y---H AB W %WO 3
R (XI1) WD 2004/000828 PCT/ SE2003/ 001061 or a pharmaceutically acceptable
salt thereof, wherein P and R3 are attached to the sane ring or to
different rings of rings A and B, wherein A, B, Y, P, and R3 are as defined
in claiml. 5 Preferred conpounds of the fornula (11) are

6- Benzenesul fcoghzyd- pi per azi n- 1-yl - qui nol i ne hydrochl ori de;

6- [ ( 2- Fl uor ophe ) Sul yl ] - 4-pi perazi n-1-yl qui nol i ne hydrochl ori de;

6- (| - Napht hy@&%h@%’bﬁlﬁperazi n- 1-yl qui nol i ne hydrochl ori de;

6- [ (3, 4- D chicprorpheryl0-6W,f ay! | - 4- pi perazi n-1-yl qui nol i ne hydrochl ori de;
10 6-[ (3, 5-D net hyl phenyl ) sul f onyl ] -4-Pi perazin-1-yl quinoline

hydr ochl oryhgeein P is of the formula (a) or (b) as detined in claim 1, preferably wherein R is H, X,

6-[ (2- ¢hl - I | f onyl ] - 4- pi perazi n-1-yl qui noline
hydr ochl o%%&“?l‘%{%ﬁ@ﬁ%ﬁg%ﬁ& ) sul fonyl ] - 4- pi perazi n-1-yl qui nol i ne

hydr ochl ori de;

6-[(2-Methyl, 4-tert-butyl-phenyl)sul fonyl]-4-piperazi n-1-yl qui nol i ne

hydr ochl orfigéher opiepief the presentAgyepHenis 3 conmraynyd f the_gsperal ©5mHlaAX)| qui nol i ne
hydrochl ori de; 15

6-[ (2, 3-Di chl orophenyl ) sul f onyl ] - 4- pi perazi n-1-yl qui nol i ne hydrochl ori de;

6-[(4-tert-Butyl phenyl)sul fonyl] - 45 azi n-1-yl qui nol i ne hydrochl ori de;
6- [ (4-1sopropyl phenyl ) sul f onyl ] @—% -1-yl qui nol i ne hydrochl ori de;
(4-Piperazin-l-yl-6-{[4-(trifluoro yN) phenyl ] sul f onyl } qui nol i ne

hydr ochl ori de; X P X)

10
wherein P is of the formula (a) or (b) as defined in claim 1, preferably wherein R?is H, X,

Y, and R? are as defined in claim 1.

Another object of the present invention is a compound of the general formula (XI)
=]

(T

15 R’ (XD).

wherein P is of the formula (a) or (b) as defined in claim 1, preferably wherein R? is H, X

and Y are as defined in claim 1, and R? is as defined in claim 4.

20  Another object of the present invention is a compound of the general formula (X1I):

P
AR
\V\‘)\ ~0



6-[ (4-tert-Butyl phenyl)sul fonyl]-4-(1, 4-di azepan-I| -yl ) qui noline
hydr ochl ori de; and 20

4- (1, 4- Divaipeparnods2gl ) - 6-[ (4-i sopropyl phenyl ) sul f onyl ] quiPCBISE2@3/001061
hydrochl ori de. Preferred conpounds of the fornula (111) are

7-(2-Cnhl oro- 6-net hyl - benzenesul fonyl)- 1 -piperazin- 1 -yl-isoquinoline
hydrochl oride; 7-(2-t-Butyl-benzenesul fonyl)-1-piperazin-I|-yl-isoquinoline
hydrochl ori de; 25 7-(3,4-Di chl oro-benzenesul fonyl)- 1 -piperazin- 1

-yl -isoqui noline hydr.ochl ori de; )

7-(2, 4-Di rPétafgbﬁr-%%E% @Lﬂcm%lﬁ saft theysaf avherein P ang R jasqaftached forfbe same

hydr ochl ork de, : : : : .

7 (2 5. Di regron o fifferent rings of rings A pnd B, wherein A, B, ¥, P and R, arp as defined in

hydr ochl ordlaiey 1. 7- (p- Chl or o- benzenesul f onyl ) - 1- pi per azi n-1-yl -i soqui nol i ne
hydrochl oride; 7-B enzenesul fonyl- | -[ 1, 4]

di azepan- 1-yl -i soqui nol i ne, hydro chl oride; 30

E- 84- t ﬁlr t -I_&gfeyﬂed bempeNRE W igssthnth(f1j el di azepan- 1-yl ] -i soqui nol i ne,

ydrochl ori de; ] ] o _

7- ( 2- Chl ortoBenzeneswionpletrpinseazin-1-ohyaninoiing hydrpetilotidgyan- 1- yl | - i soqui nol i ne

7 (5. 5 b el R TeSgRR S o bl ST S0qui ol e

hydr ochl ord-geNapeh AOA4 0088 cRETH- 190 W8bchloride;
7-(3,4-Di ch| oro-benzenesul fonyl ) -1-. , 4] di azepan- 1_3;] ] -1 soqui nol i ne
hydr ochl ord-Y@s4-Dichlorophenyl)sulfonyl}-4-piperazin-1-ylquinoline hydrochloride;

7- (4- Ghl I - f1 i - 1- 41 i nqli ne
nyciroatl ot Har B AN AT A BREP I i 1y ARAMIoRAL,
%, El]zdi aze[ﬁiﬁQ@Mdgb-G-mmﬂrrl?hyl)im)lfm{@{]?bﬁ})&!akide];-quu?olilne hydrochl_oridc?;_

-(2-tert-Butyl-benzenesul fo :1-11, i azepan- 1- -1.soqui nol'i ne
hydr ochl orqgﬁé%/é}%or?P%é‘rYi)éﬁé@lﬂwé'ﬁWe-r"-fz-lrb' ﬁg‘}“éliql Qe%yd{oéb ﬁbﬁi ne

hydr ochl ord_gfe. - 1 5 sTREIDEZ I P W vinok e
T per azi 1ot e D PR PRl Py Klyinchne bydrohleride,
formula (I . -piperazin-1-ylquinoline hydrochloride;

(3 drIRinastiivilpHenDil )auléqenh]-4-pi in-1-ylquinoline hydroch

2 (1, 30 B e e SR bR e ey G RYrpePEs 3, 2- 1 pyr i i ne
hydr ochl org-f&tert-Butylphenyl)sulfonyl]-4-piperazin-1-ylquinoline hPrdrochloride;

4-(1, 4-Di azepan-1-yl)- 2-[)4-tert- butyl phenyl sul fonyl') t hi eno['3, 2-c] pyri di ne
hydr ochl or-i{é-Isopropylphenyl)sulfonyl]-4-piperazin-1-ylquinoline hydrochloride;

4- (1, 4- Di g€ == Wl h-2vLdnd: - bu enyl sul f onyl) thi enol 3, 2-.c] pyri di ne
hydr ochl Ora(lﬁggﬁé}azin%i 13?146-2 8[42(;%%{51%9 %eﬁ%é)ﬁ 9 qnﬂ]sﬁ?ony?}cfﬁlﬁotlme %y&x[ochlonal,

[ 3, 4- di netéi(dpereBytyiphdngyhifdnyl et of, B dazepayT-yDipiaokyyaesiheside andl 5
2-[(4-Bro he]n)yl )sul fon I1]L-4_- (1, 4-di azepan- 1-yl ) thieno[ 3, 2-c] pyri di ne
hydr ol 020894 laz-'@r(’%éﬁ@%é (4risppropylpbenypaplfonyiquinplinghedsetdorides | pyri di ne
hydr ochl ori de;

2}/( 3- Met hoxy- benzenesul fonyl ) - 4- pi perazi n-1-yl -t hi eno[ 3, 2-c] pyri di ne

hydr ochl orBreferred compounds of the formula (III) are

7-(2-Chloro-6-methyl-benzenesulfonyl)-1-piperazin-1-yl-isoquinoline hydrochloride;
7-(2-t-Butyl-benzenesulfonyl)-1-piperazin-1-yl-isoquinoline hydrochloride;

25  7-(3,4-Dichloro-benzenesulfonyl)-1-piperazin-1-yl-isoquinoline hydrochloride;
7~(2,4-Dimethyl-benzenesulfonyl)-1-piperazin-1-yl-isoquinoline hydrochloride;
7-(2,5-Dimethyl-benzenesulfonyl)- 1 -piperazin-1-yl-isoquinoline hydrochloride;
7~(p-Chloro-benzenesulfonyl)-1-piperazin-1-yl-isoquinoline hydrochloride;
7-Benzenesulfonyl-1-[1,4]diazepan-1-yl-isoquinoline,hydrochloride;

30 7-(4-tert-Butyl-benzenesulfonyl)-1-[1,4]diazepan-1-yl]-isoquinoline, hydrochloride;
7-(2-Chloro-6-methyl-benzenesulfonyl)-1-[ 1,4]diazepan-1-yl]-isoquinoline hydrochloride;
7-(3,5-Dimethyl-benzenesulfonyl)-1-[1,41diazepan-1-yl]-isoquinoline hydrochloride;



2- (4- Met hoxy- benzenesul fonyl ) - 4- pi perazi n- 1-yl -t hi eno[ 3, 2-c] pyri di ne
hydrochl oride; 4-Pip erazin- | -yl-2- { [4-trifluoronethyl)phenyl]

sul f onyl Wot2he4mo8283, 2- c] pyri di ne 20 hydrochl ori de; PCT/SE2003/001061
2-[[2-tert-Butyl phenyl)sul fonyl]-4-pi perazin-1-ylthieno[3, 2-c]pyridine
hydr ochl ori de;

2-[(3, 4-Di chl orophenyl ) sul fonyl ] - 4- pi perazi n-1-yl t hi eno[ 3, 2-c] pyri di ne- 2-su
| f onami de hydrochl ori de;

2-[(4-tert-Butyl phenyl)sul fonyl]-4-pi perazin-1-ylthieno[3, 2-c]pyridine

hydr ochl or 7.¢4%4-DidlHozb-bdnzblagshlfbn)-1-[ 1,4]diazepan-1-yl]-isoquinoline hydrochloride;

sul fonyl)-4- erazin-1-ylthieno 2-c] pyrij dine hydr.ochl riﬁ@e;, )

2-[(3-Fl uo?ﬁ%ﬁ&?}?j@%@éﬁﬁ@ﬁ 1p{ Aigzensngl- §/’1h”t“f’ﬂq3 egwg'}’ Pidfine- 2- sul fon
anm de hyds -1-yl line hydrochloride;

2 (Vesi 11 2007 el Bibenaenesulfonyl)1.[1,4)diazepan 15y lsoguingline hydrgehlopides

2-[ (2- Met h;a@mneamyybmenawlqonygm[pie4f]éimpam-lyylﬂqunmpﬁnahmrpgmomﬁme

hydroch] orjde; 30 : . . Ny e

2.1 (2, 44 f‘r&eﬂé‘%{‘?ﬂﬂ@w 1 ipsreriy ] -spapinlineydiochioridenmidiof 3, 2- ] pyri di ne
hydr ochl or i 4€3ert-Butyl-benzenesulfonyl-1- 1perazm—y1-1soqu1nohne hydrochlonde

2-[(2, 4-Di net hyl phényl ) sul fonyl ] - 4-"pi perazi n-1-yl thieno[ 3, 2-c] pyri di ne
hydr ochl ori de;

2-[(2,5-Di hyl.phenyl ) sul fonyl ] - 4- pi,perazi n-1-yl t hi eno[ 3, 2-c] pyri di ne
hydr ochl or P%fg r}/e\‘;\ﬁ %’é&%@b@é@%}l@ﬁ’s@ggﬁ@/ 001061

2-[(2-Ethy hghanmlai?aa fIOWJZ}(pﬂerWIMIo@?])ﬂmehow z-b]pyﬁa{n% bh3deichloriddj ne
hydr ochl ori Pi per azi -2-(3-me enzyl sulfonyl ). -thi enopyridine
hydr och or ﬁdb"r'Dl’le%PB@ﬂzyll)@tﬂ(%/ GTMWOT&PIMDHBF‘& wllimf,m[%?- e ¢] pyri di ne

hydr ochl orh? @ perazin-1 -yl-2- { [4-(trifluoronethyl)benzyl]
sul fonyl } t nol‘[l%r1 “c] pyridine 5 hydrochl ori de;

ﬁ <[j (3- Elr omge,azyihji@ahf109342}mepiumeylplzdnmsmfw}ummm{s;ﬂ-qpyqimym hgidnoehloride;
r oc ori ae; g .
zy[ (2, 3- Di f(Ldridigaspapt ¥ Grigrtibuiviphenyisylfonylihicneld; 2sripyridine bydorhlgrides

hydr ochl or iydey. -2-[3,4-dimeth: Isulfonyl)thieno[3,2-c]pyridine hydrochlorid
2-[(4- Brormgeﬁz]?/ aﬁpan o%l)z][ pﬁr%eer%gherr]x_y SPy?ny) eno[3 c]pfﬂylrl'lle |yn(e)C onee

hydr och$ or Qe{eq-Bmmc{ﬂlﬁnﬁL)mlbwﬂMf-dlu%dxamhw-ylbibmyﬂﬂ%-u]pﬁlndyﬂe}hydrochlonde

-24[ E)Iéllml\a/lre'f1 ﬁ?RBé‘?é’i‘ﬁt I}‘ltlé’ﬂ}r’]]s[d’rR}PTra B{)lir'%lgl?’ [?1’% J?/)%fd;\ ?1’3? c}glogfl%y“ di ne

hydr ochl or Izct§~Maho>{y-Be&en85alf@ﬁ y-4= ﬁlf)érhilhlloﬂthb[lﬁl?)-bﬂpﬁ&ﬂr& hytotBBNHS;

-4-pi perazin-1-ylthieno E)yrldl ne drochlorid

2-1(3, 5-Di &dﬂﬂd&tymbgnng@ﬂuibnyl H-mpgﬂ@e-rlabzlrthwmom?rmpéﬁé\ps hydieripridei ne
hydrochl or I4€j}5311)emzm- 1-y1-2-{[4-trifluoromethyl)phenyl]sulfonyl} thieno[ 3,2-c]pyridine

20  hydrochloride;
2-[[2-tert-Butylphenyl)sulfonyl]-4-piperazin-1-ylthieno[3,2-c]pyridine hydrochloride;
2-[(3,4-Dichlorophenyl)sulfonyl]-4-piperazin-1-ylthieno[3,2-c]pyridine-2-sulfonamide
hydrochloride;
2-[(4-tert-Butylphenyl)sulfonyl]-4-piperazin-1-ylthieno[3,2-c]pyridine hydrochloride;

25  2-(1-Naphthyl sulfonyl)-4-piperazin-1-ylthieno[3,2-c]pyridine hydrochloride;
2-[(3-Fluorophenyl)sulfonyl]-4-piperazin-1-ylthieno[3,2-c]pyridine-2-sulfonamide
hydrochloride;
2-(Mesitylsulfonyl)-4-piperazin-1-ylthieno[3,2-c]pyridine hydrochloride;
2-[(2-Methoxyphenyl)sulfonyl]-4-piperazin-1-ylthieno[3,2-c]pyridine hydrochloride;

30  2-[(2,4-Dimethoxyphenyl)sulfonyl]-4-piperazin-1-ylthieno[3,2-c]pyridine hydrochloride;
2-[(2,4-Dimethylphenyl)sulfonyl]-4-piperazin-1-ylthieno[3,2-c]pyridine hydrochloride;
2-[(2,5-Dimethylphenyl)sulfonyl}-4-piperazin-1-ylthieno[3,2-c]pyridine hydrochloride;



15 2-[ (2- Napht hyl met hyl ) sul f onyl ] - 4- pi per azi n-1-yl t hi eno[ 3, 2-c] pyri di ne
hydrochl oride; 4-Piperazin-l1 -yl-2- {[4-(1, 2, 3-thiadiazol -4-yl)benzyl]

sul f onyl }wbiz2eenajo8828- c] pyri di ne hydrochl ori de; PCT/SE2003/001061

1- (4-Pyrrolidin-1-yl phenyl)-2-[(4-piperazine-1-ylthieno[3,2-c]pyridin-2-yl)
sul fonyl] ethanone hydrochloride; and 20

1-[4- (D et hyl am no) phenyl ] - 2-[ (4- pi perazi ne-1-yl thieno[ 3, 2-c] pyridi n-2-yl)
sul fonyl] ethanone hydrochloride. Al so preferred conpounds of the formula
(1v) are

1- (4- Met hﬁ-hﬁh@ﬂwllsllﬁnwhslﬂﬁdn)’l]ﬂ4-pipp@nzalzl-Bflﬂll-ew[-”l?kP]pylﬁ‘ilBP bydroghletigdgir i di ne
hydr ochl or

1-(3-Chl or & WW} Bf{é ﬁ??tgﬁffy;?ﬁ S?If%lyp}'tphéerngg}'rrlldlﬁe hYdrPf—{-ﬂBg/“rier’ ol o[ 3, 2-c] pyri
di ne hydrno@uheyls@eonyl)-4- F1peraz1n- -ylthleno[3 2-c]pyridine hydrochlonde

1- (3, 4- D met hoxyphenyl su - 4- pi perazi
hy((jr ochl ord- BIQGI'aZiE’)l- 1-yl-2-{[4- (tnﬂuoro)methyl)b%nzyl]sulfonlethlenlc;E Y clp

4- ( 4- Pip pyrrol o[ 3, 2-c] pyri di ne-1-sul fonyl)-benzonitrile
hydr oc Iorh%}orahﬂoygg’l (4, 5-Dichloro-thiophene-2-sul fonyl)-4-pip

er azi n- 1- yi-f(3-Bropybeolyd)shlfchyl|24-pipeyazimd1 yithiehy[@rclplodind dydischia€ide/ 000828
PCT/ SE2003/ 001061

erazi n- 1- Kz ﬁlal}}upgﬂb@nfgh sgf)elllyggrﬁfpgéjq%ézlg-ﬁyﬂ%b kg? ﬁé’rgdme IPyd?ochlonde
1- Phenyl ey, g@%ﬂfk%@&&gﬁﬁl gﬂfﬁ ?gﬂefhz by 1tﬂién9[>3rz-91;p9n&1%e %y@ﬂo@ﬂl"ohﬂb ne

hydr ochl ori hene sul fon erazin- yI-
H- pyrrol o 3-{[2, lecs@]byﬁuodomahﬁl)bgzuyﬂaﬂfmyl}d‘bmperazm— -ylthleno[3 2-c]pyridine

1-(4-B tyI ul fonyl ) - 4- pi perazi n-1-yl -1 Hpyrrol o(3, 2-c) pyri di ne
hydro T}YB chlorde;

e oe EFQSZ,‘EFW%%%WfsﬁHWI A Rb PR iyithené| 3, Uiyt ydRochicr)dey T | di ne

1- ( Phenyl Sltl{[f56‘5b!1b)0-2=('p‘ifb®|fm¢th§’l)bw}’ll]Wﬁ%l]s’]r}cﬂ -pipstazinc)-yithienplde-clpyridine
hydr ochl or.i

1-[ (4- ChI g"b?@h%%esm fonyl]-4-piperazin-1-yl-1Hpyrrol o[ 3, 2-c] pyri di ne
hydr ochl ora-gs; 5-]bﬁnethoxybenzyl)sulfonyl] 4-piperazin-1-ylthieno[3,2- c]pyndlne hydrochloride;

ﬁygg gc}'\éet)%) HéPNhaeprlll%lLylglglhyl)sulfclnyff] plp?arra%znl- - %chlenoﬂ3l_5 E]%) 1|n(e): drochl]ogﬁrl di ne
1-[(2-Meth 1P ) el 3, 2-c] py
ridine hy@?cy;)cnggf?{}xz gﬁg&} ?{pl)éedr?%?l% ?ybgw ﬁ‘lﬁr%r‘l}?'tﬁél ?[:3I_t ?%%ﬂ?yl ) phenyl ]
sul fonyl } hydrb¢Weride o [ 3, 2-c] pyri di ne
1-(4-Pyrrolidin-1-ylphenyl)-2-[(4-piperazine-1-ylthieno[ 3,2-c]pyridin-2-yl) sulfonyl]

83 2-c] pyridine

ethanone hydrochloride; and
20  1-[4-(Diethylamino)phenyl]-2-[(4-piperazine-1-ylthieno[3,2-c]pyridin-2-yl) sulfonyl]
ethanone hydrochloride.

Also preferred compounds of the formula (IV) are
1-(4-Methylphenylsulphonyl)-4-piperazin-1-yl-1H-pyrrolo[3,2-c]pyridine hydrochloride;
25  1-(3-Chloro-2-methylphenylsulphonyl)-4-piperazin-1-yl-1H-pyrrolo[3,2-c]pyridine
hydrochloride;
1-(3,4-Dimethoxyphenylsulphonyl)-4-piperazin-1-yl-1 H-pyrrolo[3,2-c]pyridine
hydrochloride;
4-(4-Piperazin-1-yl-pyrrolo[3,2-c]pyridine-1-sulfonyl)-benzonitrile hydrochloride;
30  1-(4,5-Dichloro-thiophene-2-sulfonyl)-4-piperazin-1-yl-1H-pyrrolo[3,2-c]pyridine
hydrochloride;



hydrochl ori de. 15 Preferred conmpounds of the formula (VI) are

N- (4- Met hyl phenyl ) - 4- (4- net hyl pi perazin-1-yl)thieno

[ 3, 2- c] pywDdoewnols2sul f onam de hydrochl ori de; PCT/SE2003/001061

2- Brono- 4- (4- et hyl - pi perazin-1-yl)-thieno [3,2-c]pyridine-3 -sulfonic acid
p-tolylam de 20 hydrochl oride; 4-(4-Methyl piperazin-1-yl)-n-phenylthieno
[ 3, 2-c] pyri di ne-2-sul fonam de hydrochl ori de;

4- Pi perazin-1-yl -t hieno[ 3, 2-c] pyri di ne-2-sul fonic acid
(3-fluoro-5-trifluoromethyl-phenyl)- am de hydrochloride;

4- Pi per azi z3-0Hlorbl-B06robRe 1 Lf-oni g- tb[3,2-c]pyridine

(4-chl oro- Rrgenyl) gum de 525%?@11(}?%? }Péﬁﬁg&aéﬂ 5 p%ﬁlo [ Jpyri

4- Pi per azi ydroyhlomcﬂn,eno[s 2-c] pyridine-2-sulfonic acid

4- s ph l.).-.am d hl

4P per g, HPEROTRA AT SRR Ppyerolh 32 diding kydypelprine:
hydrochl or llQSwChléro(tﬂIoﬁyhéﬁBli-@hHﬁ{y@)uJ%l}:ﬂer%hﬁ 1M1-1 %ﬁ'}’cﬂbphﬁli]plyn&ihel yl ethyl)
thieno [ 3, 2-c] pyr|d| ne-2- 30 sul fonam de hydrochlorid

2- (4- (4 NehygoghlpEdeszi n- 1-y1) thieno [3, 2-c] pyridin-2-ylsul fonyl)-1,2, 3, 4-

0 oSO SR 3 Y51 SRR RG22 B HERGRL R
pyri di ne- ZiE(QlH}ﬁﬂ@m blhzehesdIfonyl)- Mpqﬁkiazml-l(ﬂ-l&ﬁphyélﬁ(m)}@hﬂmb}wﬂ)och&onde
[1-(1- naphth t hi eno ne- 2- sul f onam _de

| )
hydr ochl or ild8h enzﬁ Eyl&/érﬂ"r??f&iﬂﬁelr&lﬂ]% pyrrylcaﬁ Reclpyridiesydsedionide; ¢ hi eno

R e e

E%IL ' |di h?hfis[(ﬂ Nmﬁmnyﬂhenyl)aulgmynpmwemgﬁg?nm&gy%ﬁwmEsﬁ-gxrpynameﬂalydmhmaa;y| )

(2, % Difl ugr}&o@ﬂﬂ ))J 4t iﬂfﬁ) I;M prraglFl)f/waIé ﬁg Cc]J]pyrldme

pyri di ne- 2n5ubERBARE; 984
4-Piperazin-1-yl-1-{[2-(trifluoromethyl)phenyl]sulfonyl}-1H-pyrrolo[3,2-c]pyridine
hydrochloride.

15
Preferred compounds of the formula (VI) are
N-(4-Methylphenyl)-4-(4-methylpiperazin-1-yl)thieno[3,2-c]pyridine-2-sulfonamide
hydrochloride;
2-Bromo-4-(4-methyl-piperazin-1-yl)-thieno[ 3,2-c]pyridine-3-sulfonic acid p-tolylamide
20  hydrochloride;
4-(4-Methylpiperazin-1-yl)-n-phenylthieno[3,2-c]pyridine-2-sulfonamide hydrochloride;
4-Piperazin-1-yl-thieno[3,2-c]pyridine-2-sulfonic acid (3-fluoro-5-trifluoromethyl-phenyl)-
amide hydrochloride;
4-Piperazin-1-yl-thieno[3,2-c]pyridine-2-sulfonic acid (4-chloro-phenyl)-amide
25  hydrochloride;
4-Piperazin-1-yl-thieno[3,2-c]pyridine-2-sulfonic acid (4-isopropyl-phenyl)-amide
hydrochloride;
4-Piperazin-1-yl-thieno[3,2-c]pyridine-2-sulfonic acid p-tolylamide hydrochloride;
4-(4-Methylpiperazin-1-yl)-N- (2-cyclohex-1-en-1-ylethyl) thieno [3,2-c] pyridine-2-
30  sulfonamide hydrochloride;
2-(4-(4-Methylpiperazin-1-yl) thieno [3,2-c] pyridin-2-ylsulfonyl)-1,2,3,4-
tetrahydroisoquinoline hydrochloride;



hydrochl ori de; 4-(4-Methyl piperazin- 1 -yl)-N (4-chloro-2,

5-di met hoxyphenyl) thieno [3,2-c] pyridine-2- sulfonam de hydrochl ori de;
2- Br onp- 4wO(2d4e4mb82g| pi per azi n-1-yl)-N- (2-cycl ohex- | - enPCTiEERG0BHI06T hi eno
[3,2-c] 15 pyridine-3-sul fonam de hydrochl ori de; 2-Brono-4-

(4-met hyl pi perazin-1-yl)-N [(18)-1-(2-naphthyl) ethyl] thieno [3, 2-c]
pyri di ne- 3-sul fonam de hydrochl ori de; 2-Brono-4-

(4- et hyl pi perazin-1-yl)-N [1-(4-fluorophenyl) ethyl] thieno [3, 2-c]
pyri di ne- 3-sul fonam de hydrochl oride; 20 2-Bronp-4-

(4- net hy| pi-@eMattiyipipergrin-INvD)-(2,(2-tBien-2i ylethil) tyiedvefy2-¥] prvidimos2{s8]lf@rantide
pyridi ne- .3-sul f onam de; N- (3, 4-Di chl orophenyl)-4-pi perazin-I-ylthieno

[ 3, 2-C] pyrhlygf%ﬁo?%

981 f onani de  hydrochl ori de;

gg( ﬁ g; ?C m-%gfmyé&ziﬁ:p&pw-qzi(nnapmhm e@91 thidnd [ S RY pirsdine2dufthdRaam de
| ,
4- Pi %erazihydmlforiﬂﬂ{ -3-(trifluoronethyl)phenyl]thieno[3,2-c]pyridine-2-sulf

N (3 Eohy I ERE RS TR D (vl ahisne el Byidins 2sui PaRife e

hyd hl oriydes ide;

NY( EOZ Dp?eygﬁggggﬁg,nyl 21 4-pi perazin-1-ylthieno[ 3, 2-c] pyridine-2-sul fonam de
30 hydr ocHY-d@idtoroRenzylet ﬁﬁlezhmﬁwlﬁhleﬁl) thyienp [ ckpyaidine-2-sylfonanzide

beTT SEpobay DTSRy Pt AR LA R R e PsRLEE hicine -
[ 3, 2- c] pyrsutibnemide Siyddoohlpiife;1, 2, 3, 4-t et r ahydr o-i soqui nol i ne hydrochl ori de;
?_Z_P " ﬁﬁ@gﬁgﬂ@%ﬁ%@;@ﬁpﬁ@:ﬁ%ﬁ%@% %'é)f S 125 pyridine-2-sulfonamide

4- Pi per azi}grdg@c}ﬂo-ﬂtdlgi eno[ 3, 2-c] pyri di ne-2-sul fonic acid
(4-chl or o- 2, 5- di net hoxy- phenyl )- ani de hydrochl ori de; 4-Piperazin- 1
-yl - t hi end-(BMethylpperazinneyR-N(Hichivre-2agidinghexyphhyyl) tuermde 3Ry drpycidinerd-de;

sulfonamide hydrochloride;
2-Bromo-4- (4-methylpiperazin-1-yl)-N- (2-cyclohex-1-en-1-ylethyl) thieno [3,2-c]

15  pyridine-3-sulfonamide hydrochloride;
2-Bromo-4- (4-methylpiperazin-1-yl)-N- [(15)-1-(2-naphthyl) ethyl] thieno [3,2-c]
pyridine-3-sulfonamide hydrochloride;
2-Bromo-4- (4-methylpiperazin-1-yl)-N- [1-(4-fluorophenyl) ethyl] thieno [3,2-c] pyridine-
3-sulfonamide hydrochloride;

20 2-Bromo-4- (4-methylpiperazin-1-yl)-N- (2,4,5-trimethoxyphenyl) thieno [3,2-c] pyridine-
3-sulfonamide;
N-(3,4-Dichlorophenyl)-4-piperazin-1-ylthieno[3,2-c]pyridine-2-sulfonamide
hydrochloride;
N-~(2,4-Difluorophenyl)-4-piperazin-1-ylthieno[3,2-c]pyridine-2-sulfonamide

25  hydrochloride; '
4-Piperazin-1-yl-N-[-3-(trifluoromethyl)phenyl]thieno[3,2-c]pyridine-2-sulfonamide
hydrochloride;

N-(3-Ethylphenyl)-4-piperazin-1-ylthieno[3,2-c]pyridine-2-sulfonamide hydrochloride;
N-(3,4-Dimethoxyphenyl)-4-piperazin-1-ylthieno[3,2-c]pyridine-2-sulfonamide

30 hydrochloride;
N-(4-Bromo-2-methylphenyl)-4-piperazin-1-ylthieno[3,2-c]pyridine-2-sulfonamide
hydrochloride;



4- Pi perazin-1-yl -thieno[ 3, 2-c] pyridine-2-sulfonic acid

(2, 6-di ethyl -phenyl)-am de hydrochloride; 10

4- Pi per azw0-20044100828i eno[ 3, 2- c] pyri di ne- 2-sul foni ¢ aci d PCT/SE2003/001061
(3-phenyl - propyl )-am de hydrochl ori de;

4- Pi perazin-1-yl-thieno[ 3, 2-c] pyridine-2-sulfonic acid

(3, 3-di phenyl - propyl )-am de hydrochl ori de;

4- Pi perazin-1-yl -t hieno[ 3, 2-c] pyri di ne-2-sul fonic acid

[ 2- (5-met hoxy-1 Hindol -3-yl)- 15 ethyl]-am de hydrochl ori de;

4- Pi per azi R-(4-Pyperazin-@ ngtBicAo[S] P¥IplyHdine-2%usfohy1pni23, agétehhydro-isoquinoline
4-trifluoronethyl -benzyl am de hydrochl oride; 4-Piperazin- 1
-yl -thi enoPEerQ}éT%‘}Fral di ne-2-sul foni ¢ acid benzyl -et hyl -am de hydrochl ori de;

N-(3-Ethyl 3@5@&%4 -l BRhER! e ThyMbinR SR HorticZiofd @%hictha 3122 RAE de

hydr ochl ori
N-(4-1 soprhmrbdﬂemd/d) 4-pi perazin-1-ylthieno[ 3, 2-c] pyri di ne-3-sul fonam de

% 22 o] byr et SR aselmiachtubRisacd VA cidedhy timehgis sem i p
eridin-4- yhﬂmé)ﬂyhf&mr{d%-, 2-c] pyridine-2-sul fonanm de 25 hydrochl ori de;

N- (2, 3-Di fl uor obenzyl) - 4% pi per azi n- 1- yl t hi eno[ 3, 2- ¢] pyri di ne- 2- sul f onami de
hydr ochl or #dtperazin-1-yl-thieno[3, 2—c]pyr1d1ne-2 sulfomc acid phenethyl-amide hydrochloride;

N (3- Chl or er i ne-2-sul f oham de
hyc(jr ochl or ?%ﬁperxzil)“lél %etb%??[?fzi ‘in]py? dg(%zgﬁjlﬁhleﬂ\yﬂ@h?l ih‘l‘m’dlﬁl c acid
phenyl am deydiyéeliiegdd;or i de; 30

4- Pi perazin-1-yl -t hi’ eno[ 3, 2-c] pyri di ne-2-sul fonic acid

( 4- t er 10 pudRipgsaznnl+yl-thieneld,2-plpuridinat2omliveic anid Gqivnpopepgl)-amide
PCT/ SE20034, 2&% é“ q&- (4-Methyl -piperazin- | -yl)-thieno
[ 3, 2-c] pyridine- sl fonic acid phenyl am de hydrochl ori de;

4- (4- Vet hy h-Ripgagaind iyl=thieyb]B; 2—h]pgﬂ@i[n&22mﬂﬂoﬁﬁérdcﬂi B3-diphetyi Prowy I pGiidle
(3-chloro henyl) am de hydrochloride; 5 Br ono- 4 (4- et hyI pi perazin- 1
-yl)-thi engI’ droghlpnidgir i di ne- 3- sul fonic acid phenyl ani de

4-Piperazin-1-yl-thieno[3,2-c]pyridine-2-sulfonic acid [2-(5-methoxy-1H-indol-3-yl)-

15  ethyl]-amide hydrochloride;
4-Piperazin-1-yl-thieno[3,2-c]pyridine-2-sulfonic acid 4-trifluoromethyl-benzylamide
hydrochloride;
4-Piperazin-1-yl-thieno[3,2-c]pyridine-2-sulfonic acid benzyl-ethyl-amide hydrochloride;
N-(3-Ethylphenyl)-4-piperazin-1-ylthieno[3,2-c]pyridine-3-sulfonamide hydrochloride;

20  N-(4-Isopropylphenyl)-4-piperazin-1-ylthieno[3,2-c]pyridine-3-sulfonamide
hydrochloride;
N-(4-Methylphenyl)-4-(pyrrolidin-3-yloxy)thieno[ 3,2-c]pyridine-2-sulfonamide
hydrochloride;
N-(4-Methylphenyl)-4-(piperidin-4-yloxy)thieno[3,2-c]pyridine-2-sulfonamide

25  hydrochloride;
N-(2,3-Difluorobenzyl)-4-piperazin-1-ylthieno[3,2-c]pyridine-2-sulfonamide
hydrochloride;
N-(3-Chlorobenzyl)-4-piperazin-1-ylthieno[3,2-c|pyridine-2-sulfonamide hydrochloride;
4-Piperazin-1-yl-thieno[3,2-c]pyridine-2-sulfonic acid phenylamide hydrochloride;

30  4-Piperazin-1-yl-thieno[3,2-c]pyridine-2-sulfonic acid (4-tert-butyl-phenyl)-amide
hydrochloride;



hydrochl ori de; 4-(4-Methyl-piperazin-1-yl)-thieno[3, 2-c]pyridine-3-sulfonic
acid (4-nethyl phenyl)-am de hydrochloride; and

N- Phenyl -wopogeoas2sn- 1- yl t hi eno[ 2, 3-c] pyri di ne- 2- sul f onaeirée2003806h| ori de.
10 Preferred conpounds of the fornula (VI1) are

N- (4- et hyl phenyl ) - 4- pi perazi n-1-yl furo[ 3, 2-c] pyri di ne- 2- sul f onam de
hydr ochl ori de; N phenyl -4-pi perazin-1-ylfuro[ 3, 2-c] pyri di ne-2-sul fonam de
hydr ochl ori de; and

N- phenyl - 7- pi perazi n-1-yl furo[ 2, 3-c] pyri di ne- 2-sul f onam de hydrochl ori de.
15 A prefef aﬂgﬂl}ﬂ%@&i@ﬁ- 1ehié e yiridind--silforde Rtipphazilamide
-yI-thiazafgﬁ§£, -C pyridi%glzfgﬂlfo%Pglacid phenylan?de hydr ochl ori de.

Pref erred Iyongeddoile; of the formula (1X) are 20

E;fjfogﬁf QH'E%',E@@D)I-_P%& LREN3A) - Biidriof3 2 b yninRh Qhiforac G4iRY S cHioRE pRerS ML drhiagm de

N- phenyl - 4nyeirgbllcizden- 1- yl -1 H-pyrrol of 3, 2-c] pyri di ne- 2- sul f onam de

hydr ochl ori de; and ) ) . .y .. .
N- phenyd - 72-Breree-4-64rmpthyl-pipeagipy 3D dhisnel3 2-glpyiiding3-snlfopicasifphegylamide
hydr ochl or %O?yg&(ﬁr eferred conpounds of the formula (X) are

4- Chl or o- -({pyrrolidin-3-yloxy)-I-naphthyl]benzenesul f onam de

hydr ochl or i.g&Methyl-piperazin-1-yl)-thieno[3,2-c]pyridine-3-sulfonic acid (4-methylphenyl)-amide
4- Met hoxy-N-[4- (pyrrol idin-3-yl oxy)-1-napht hyl ] benzenesul f onam de
hydr ochl or h)&%?ch(londe; and

>- Chl or o- e s ek 45 j bt Schsetideonani de
dr ooh OW@&W? ek AHisil1 37130 1), 3-bipyR et bdifoh el

4- Chl ot®- N-[ 4- (pi peri di n-3-yl oxy) - 1- napht hyl ] benzenesul f onam de
hydr ochl or

ide; 30
4- Met hoxy- kﬁﬁ?‘?zﬂ%ﬁioﬁaﬁuﬂﬁq?@hsfwel (XIPaaﬁ%t hyl ] benzenesul f onami de

hydr ochl or Nd@:methylphenyl)-4-piperazin-1-ylfuro[3,2-c]pyridine-2-sulfonamide hydrochloride;
5- Fl uor o- 2- net hyl - lg- [ 4y (piperidin-4-yl oxy)-1-napht h)Q ] be{hze_rae-sul f onam de
hydr ochl or Neghenyiet P00 84 8irelde-pyidng Gopdignamide hydrochloride; and

oo Nl P i 4-9thap)s-dp YRARL DX RARR SR RAdb N am de

4-Chl on®-N-{4-[(3S)-pyrrolidin-3-yl oxy]-1-napht hyl } benzenesul f onam de
hydr ochl ori de; and 4-Chl oro- N .
{4-[(3R) - pﬁ?réf%ﬂﬁ93m9m9‘]0thifm ﬁW@Eﬁenzenesul f onami de hydrochl ori de.

4-Piperazin-1-yl-thiazolo[4,5-c]pyridine-2-sulfonic acid phenylamide hydrochloride.

Preferred compounds of the formula (IX) are

20  N-(4-methylphenyl)-4-piperazin-1-yl-1H-pyrrolo[3,2-c]pyridine-2-sulfonamide
hydrochloride;
N-phenyl-4-piperazin-1-yl-1H-pyrrolo[3,2-c]pyridine-2-sulfonamide hydrochloride; and
N-phenyl-7-piperazin-1-yl-1H-pyrrolo[2,3-c]pyridine-2-sulfonamide hydrochloride.

25  Preferred compounds of the formula (X) are
4-Chloro-N-[4-(pyrrolidin-3-yloxy)-1-naphthylJbenzenesulfonamide hydrochloride;
4-Methoxy-N-[4-(pyrrolidin-3-yloxy)-1-naphthyl]benzenesulfonamide hydrochloride;
5-Chloro-N-[4-(pyrrolidin-3-yloxy)-1-naphthyl]thiophene-2-sulfonamide hydrochloride;
4-Chloro-N-[4-(piperidin-3-yloxy)-1-naphthyl]benzenesulfonamide hydrochloride;

30  4-Methoxy-N-[4~(piperidin-3-yloxy)-1-naphthyl]benzenesulfonamide hydrochloride;
5-Fluoro-2-methyl-N-[4-(piperidin-4-yloxy)-1-naphthyl [benzenesulfonamide
hydrochloride;



5 Anot her object of the present invention is a process for the preparation
of a conpound above, said nethod conprising the steps of: (a) M tsonobu
react i on Wb 24e4100828- | - napht hol wi t h boc- protected 3-hydraxisggeosobiodi ne or
4- hydr oxypi peridine; 10 (b) reduction of the nitro group in the

ni t ronapht hal ene obtained in step (a) to forman am nonaphthal ene
derivative; and (c) synthesis of a sulfonam de by reacting the

am nonapht hal ene obtained in step (b) wth a suitable sulfonyl chloride.
15 Anot her object of the present invention is a process for the preparation

of a corrposrmﬂo@mx{m(pmeﬁmmyﬁiy) Ofgphth{1]thid Fh@né)zqsuﬁ@iﬁlﬂ@hmgc}ﬁ%%' sing

the steps o preparation of the heteroarona ring fused

hal ogen- suﬂthIQI@rlﬁd4dfﬁ$)cmﬁ@lldm—MMﬂ6ma@hthaHbammul®nmmdegl drashleride;
aromatic nyeleophilic substitution with a thiol via a 20

di azoi nternedi ate; oxidation of the thiol derivative to a sul phone;

i ntroduct i a+CldbroaN-Ha [(RRPp@iclbib3-ytd:8411ceuphityl beazrBiliohamideiydtdthl2ide.
aromati ¢ nucl eophilic substitution of the halogen with a diam ne. Anot her

obj ect df the present invention is a process for the preparation of a
conmpound . 23 ,3RPY Sjﬁfp&
conpri sing the st Bg‘@g?ﬂ@%r?seéég%ngg{ﬁgofl&@'ﬂrﬁc E%fo? ez%fe%arat?&{ &r@ﬁber ring
fused pyri dbove; saidinetuhdcoimpnisofg the stepshafkyl i ¢ noi ety; conversi on of the WO
2004/ 000828 . P 3/ 00106 car boxylic y to amne hy Curtiu
rearr angen@ﬂt CM gﬁ*&‘ﬁ?"o‘i‘?aﬁwn’c & QWWMW%CQTO@WﬁﬁWWWP@m or
4-hydroxypiperidine;
10 (b) reduction of the nitro group in the nitronaphthalene obtained in step (a) to form an
aminonaphthalene derivative; and
(c) synthesis of a sulfonamide by reacting the aminonaphthalene obtained in step (b)

with a suitable sulfonyl chloride.

15  Another object of the present invention is a process for the preparation of a compound

above, wherein

Pis © , said method comprising the steps of:

preparation of the heteroaromatic 5-member ring fused halogen-substituted pyridine,

reduction of an aromatic nitro group; aromatic nucleophilic substitution with a thiol via a
20  diazointermediate; oxidation of the thiol derivative to a sulphone; introduction of a halogen

atom by electrophilic aromatic substitution; aromatic nucleophilic substitution of the

halogen with a diamine.

Another object of the present invention is a process for the preparation of a compound

25  above, wherein

R
O:é:-O
I!I—RZ
Pis -|--- , said method comprising the steps of: preparation of the heteroaromatic 5-

member ring fused pyridine; introduction of a carboxylic moiety; conversion of the



Anot her object of the present invention is a process for the preparation of
a conpound 5 above, wherein R~ R? N =0 P is 4, said nethod conprising
t he st epswof2oo4moeszar ati on of the heteroaromatic 5- nmenb@CTSER@3fHued

pyridi ne; introduction of sulfonylchloride noiety by nucleophilic

addi tion; reaction of sul phonylchloride noiety with an aniline to obtained
a sul fonam de; aromatic nucleophilic substitution of the chloro with a
diam ne. 10 Al diastereoneric forns possible (pure enantioners, tautoners,
racem c m xtures and unequal mxtures of two enantioners) are within the
scope of t babd:iytiemhdieny-to BhHike byECHRAY Reheraf fdin &t S@a@OBWT (lRSarfing grodip Witlans-

E- or Z- double bond isomer fornms. Al isonmeric forns are contenplated. 15
The conpousiiBhasylohisideor mul ae (1) to (X 1) may be used as such or, where
appropriate, as pharnmacologically acceptable salts (acid or base addition
salts) thereof. The pharnacol ogically acceptable addition salts as

ment i oned alother ¢4ject B @id presenc RPNt BEs atphscesdifor drpautpaatidnyofacdompeundn- t oxi ¢
acid and base additjon salt fornms that the conpounds 20 are able to form
Conpounds #PRYe, WHRIEMhasi ¢ properties can be converted to their
pharmaceutical ly acReptabIe acid addition salts by treating the base form
with an apprapriygte aci d. Exenpl ary acids include inorganic acids, such as
hydrogen chloride, hydrogen bronide, hydrogen iodide, sul phuric acid,
phosphoric aci@=%md® organic acids such as acetic acid, propanoic acid,

hyd i, id; |act] i.d,_ pyr.uvi i d.. glycoli id | ei
ne 0. vl RS acid. owetd welengorBENBE MRS e SR ortEy AekOo B o
acid, et Hﬁﬁ%ﬂﬁﬁg QkE pasdide; ihfrbddcuon o8& afdnglcRfriie nidiBEbyGudRkbphilis UCCi ni C

acid, malic acid, tartaric acid, citric acid, salicylic acid, .
p- ami nosal additiow reastign of suiphenyiehiletideyaeighi withan aniline tootirised & aylépnamdds; he

[ ke Bxempl oot RAREo T LA PR R MR RghgY Um, potassium calci um

salts, and STW FMaceut! ca € am nes such as, for
exanpl gg amoni a, WO 2004/ 000828 PCT/ SE2003/ 001061

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
isomeric forms are contemplated.
15
The compounds of the formulae (I) to (XII) may be used as such or, where appropriate, as
pharmacologically acceptable salts (acid or base addition salts) thereof.
The pharmacologically acceptable addition salts as mentioned above are meant to comprise
the therapeutically active non-toxic acid and base addition salt forms that the compounds
20  are able to form. Compounds that have basic properties can be converted to their
pharmaceutically acceptable acid addition salts by treating the base form with an
appropriate acid. Exemplary acids include inorganic acids, such as hydrogen chloride,
hydrogen bromide, hydrogen iodide, sulphuric acid, phosphoric acid; and organic acids
such as acetic acid, propanoic acid, hydroxyacetic acid, lactic acid, pyruvic acid, glycolic
25  acid, maleic acid, malonic acid, oxalic acid, benzenesulphonic acid, toluenesulphonic acid,
methanesulphonic acid, trifluoroacetic acid, fumaric acid, succinic acid, malic acid, tartaric
acid, citric acid, salicylic acid, p-aminosalicylic acid, pamoic acid, benzoic acid, ascorbic
acid and the like. Exemplary base addition salt forms are the sodium, potassium, calcium

salts, and salts with pharmaceutically acceptable amines such as, for example, ammonia,



al kyl am nes, benzat hi ne, and am no acids, such as, e.g. arginine and

| ysine. The term addition salt as used herein al so conprises sol vates

whi ch t hewoanpiownits and salts thereof are able to form PSHSE2@3/00f06r

exanpl e, hydrates, alcoholates and the like. 5 For clinical use, the
conmpounds of the invention are fornulated into pharmaceutical fornulations
for oral, rectal, parenteral or other node of adm nistration.
Pharmaceutical fornul ations are usually prepared by m xing the active
substance, or a pharmaceutically acceptable salt thereof, with conventional
phar maceut 'alkzlanﬁﬁé‘s', Ber@itine, T atn I B B! §1RA%s,CA8 aB&ning bhd §fsiR! FR&HRE DY
known 10 met hods such as granul ation, conpression, mcro€éncapsulation,
spray coat irfjtiorsalt as ushé hergimalsaednprisesrsglvases whish dheebnipoundnarshsalte tereof

met hods in_the,d formaof tablets, capsul.e r I powder s,

Syr ups, sugltpeea(r?\’%ff %ﬁgﬁqﬁ’ssﬁlﬁﬁg%? roefxiaggﬂeoﬁjyd RES ??}’Si?é?sgqﬂ%gﬂ? ﬁﬁéf'or nul ati ons
maybe prepared by dissolving or suspending the active substance in water
or other suitable vehicles. Tablets and granules may be 15 coated in a
convent ? on&PT fiHA use, egrenougds atihe drvepfien gredemmlatedidat i on i s a conpound
above for | Y, r ' inyention is a
conpound agg@ga@%nga or '}1 ﬁﬁ‘gfg%a%zoﬁ’g%&% Rglfgn{e% oﬁB@%ﬁ&éd%% both phenyl, P
i s any one adhirfigirativh aPHanacautiCal)fosmiistidris wteakually peparet ®F nfixtng théie

napht hal ene i n%% and R3 is substjtuted in position 1 on the naphthal ene
ring, for @&&esybstance, or apharmaceusically arsaptpbicisalt Brerepf.avithreonventignabr r el at ed
di sorder, ShghRsutRAPSIciMentt. i S fopd of the
central ner%vous systemcl%i%n%glﬁﬁe%}em%lg%%%?%gﬁeo og{/epg‘l\?g?’é'ﬁ‘%ﬁ{’g“ﬁd of body
wei ght 19ai metiREls Amdt dsegramilptiony; cahiptebsorm meiswrhcapsetidn, spray soatingpatpound above
for use in_ the treatnent qr ro | axi s of disorders, of the _centyal

ner vous Sygﬁigﬁqmﬂﬁ%{%&nag _6@651”6‘%)‘{]‘?%%0”5?%%%% mieﬁ\9g§]1(ni b5 d?%agﬁf%h?){)und
above, for tiyis, cassulod Santilel Powers3rapd siBpefigoROSppBaRAEL or P 15 any one of
formula (a) or (c .su'bstltut éd in position 7 on fh.e' napht hal ene ring, and
R3 is substnjediions Liguiddeingulations noay hepwepraphbhdissaivingongyspending the t he case
when ring Q

For mul o voratg b ek SEanios it blioletRicsy THRle b brffics Hay'sd 1 11°

15 coated in a conventional manner.

Another object of the present invention is a compound above for use in therapy.

Another object of the present invention is a compound above, and for the case when rings
20 A and B are both phenyl, P is any one of formula (a) or (c) substituted in position 7 on the
naphthalene ring, and R? is substituted in position 1 on the naphthalene ring, for use in the

treatment or prophylaxis of a 5-HTg receptor related disorder, such as obesity, type II

diabetes, and/or disorders of the central nervous system, to achieve reduction of body
weight and of body weight gain.

25
Another object of the present invention is a compound above for use in the treatment or

prophylaxis of disorders of the central nervous system.

Another object of the present invention is a compound above, for the case when rings A
30 and B are both phenyl, P is any one of formula (a) or (c) substituted in position 7 on the
naphthalene ring, and R? is substituted in position 1 on the naphthalene ring, and for the

case when ring D is a pyrrole ring, P is of the formula (c) and R is of the formula



NNR6 R R msubstituted in position 3 on the pyrrole ring, for use in
the treatnment or prophylaxis of type 5 Il diabetes. Another object of the
present iwoentd/mns28s a conpound above, and for the caseP@RSE2008/0010BX is a
pyrrole ring, Pis, of the formula (c) and R3 is of the formula Rg |M Rq or
R MNNR6 RE R6 10 substituted in position 3 on the pyrrole ring, for
use in the treatnent or prophylaxis of obesity, to achieve reduction of
body wei ght and of body wei ght gain. 15 Another object of the present
invention is a pharmaceutical formnulation conprising a conpound above as
an active ingredient, in conbination with a pharmaceutically acceptable
diluent or carrier. Another object of the present invention is a
pharmaceutical £ r-mJI ation- -qorrprl sing a.}.20 conpound _above, and for the

case when rlngs and B arehpoth phenyl ,] P is any ond of fornula (a) or

(c) substitu np05|t| n nthe al ene ri nd R3 is
substltuteR t|on ngrriR n active
i ngredient, for M tHe at rrent 0 2004/ 0 CT/ SE2003/ 001061

prophyIaX|s of a|5 HT6 e tor rel at ed as obesity, type |

di abet es, and/ orR°di sor of the centrgi nervous syftem to achieve
reduction of body wei ght* and of body weight gain. 5 Another object of the
present invention is a conpound above as an active ingredient, for wuse in
the treatment or prophylaxis of disorders of the central nervous system
Anot her ob

conpri si ng it oSGl b RufiBle Ak, 1 BIAE WRGG brop U BE LR
phenyl , 5P ilkdiabgtesone of forrmula 10 (a) or (c) substituted in position 7 on
t he naphthalene ring, and R3 is substituted in position

Another object of the present invention is a compound above, and for the case when ring D

is a pyrrole ring, P is of the formula (c) and R? is of the formula

10

substituted in position 3 on the pyrrole ring, for use in the treatment or prophylaxis of

obesity, to achieve reduction of body weight and of body weight gain.

15  Another object of the present invention is a pharmaceutical formulation comprising a
compound above as an active ingredient, in combination with a pharmaceutically

acceptable diluent or carrier.

Another object of the present invention is a pharmaceutical formulation comprising a
20 compound above, and for the case when rings A and B are both phenyl, P is any one of
formula (a) or (c) substituted in position 7 on the naphthalene ring, and R? is substituted in

position 1 on the naphthalene ring, as an active ingredient, for use in the treatment or



1 on the naphthal ene ring, and for the case when ring Dis a pyrrole ring,
Pis of the fornula (c) and R3 is of the formula Rg) mRgor Rg NN MR
R6 R6 N6 wO2oewnives28t uted in position 3 on the pyrrol e riPag/SEa®3amoact i ve
ingredient, for use in the treatment or prophylaxis of type Il diabetes.
Anot her object of the present invention is a pharmaceutical fornul ation
conprising a 20 conpound above, and for the case when ring Dis a pyrrole
ring, Pis of the formula (¢) and R3 is of the fornula WO 2004/ 000828
PCT/ SE2003/ 001061 Rg ] mRg or Rg N N R6 MR6 R6 substituted in position 3
on the pyrpopbRylakisof a dSHTE Redptotaelatdl d@sbr@ddf such @8 obsfy! thpé NRIiAVRAL SRSy  OF
prophyl axis of obesity, to achieve reduction of body weight and of body

wei ght gai disofesndtirerentb] eavousfsystem, fir ehive réducton oPsodysweigheinded bbay t he
treatment or. prophylaxis of a 5- HT6 receptor related disorder, such as
obesi ty, tVfi]@%{g“&‘i abetes, and/or disorders of the central nervous system
to achi eve reduction of body weight and of body wei ght gain, which
conprises adm nistering to a subject (e.g., a mamual, a hunan, a horse, a
dog, or5 a Aoothar 9bjeat ofigedpresent invhntionsia reempoumd afoive as aw ectawedngrediefit, fore or
nore conpounds ,.of, _any of the or. e descrjbed ahove, their salt fornms or
conposi ti oh¥ lpﬁléettr?aﬂﬁf’?fd)é pf?@ymn%k{fﬁ%ggf OIE{l’ﬁéF?tragé‘F‘E"of‘%FY?é‘?m'and for the
case when rings A and B are both phenyl, P is any one of fornula (a) or
(c) substituted in position 7 on the naphthalene ring, and R3 is

subst i t ut eAnpiher giyeqtof ghe pressat inventioips eiphreppseutical formblaticochmprisipgect of

the prese nEoﬂlﬂé{ﬁlﬁtaBQ@e, ISy e @Este%%nfrﬂ{gs tAha?ndt]% SR 'f)he(a)nrylﬁJ 1%%?1 lo%é Iof fo?r];.ula
10 (a) or (c) substituted in position 7 on the naphthalene ring, and R? is substituted in position
1 on the naphthalene ring, and for the case when ring D is a pyrrole ring, P is of the

formula (c) and R? is of the formula

15

substituted in position 3 on the pyrrole ring, as an active ingredient, for use in the treatment

or prophylaxis of type II diabetes.

Another object of the present invention is a pharmaceutical formulation comprising a
20  compound above, and for the case when ring D is a pyrrole ring, P is of the formula (c) and

R? is of the formula



di sorders of the central nervous system which conprises admnistering to a
subject in need of such treatnent an effective anount of one or nore
conpoundswof20awnpog2B8 t he fornul ae described above, thei PCTSEROBOOIIUSL OF
conpositions that include the conpounds or their salt 20 forns. Another
obj ect of the present invention is a nethod for the treatnment or
prophyl axis of type 11 diabetes, which conprises admnistering to a
subj ect in need of such treatnment an effective anobunt of one or nore
conpounds of any of the fornul ae descri bed above, their 25 salt forns or
conposi tions th@tuinclude.LPE conpounds or their salt fornms, for the case
phenyl , idany one of Tornula (a) or (c)
igthe naph ene ring, d R3 is substituted

when rings A and B are bot

substituted in ition

in positioR_ljéﬁ trine naphtt hal gne 0828 [ SEZ003/ 001061 ri ng,
and for thedcasge @m ri ' [ L the formula (c) and
R3 is of the fao}nula R6 R6 R6 Wi 5 substituted in
position 3 on t pyrr ol I ng. Another#gbject of thgspresent invention is
a nethod for the treatnmentMor prophyl ax of obesity, which conprises

adm nistering to a subject in need of such treatnent an effective 10
anound of one or nore conpounds of any of the formul ae descri bed above,
their salt fornms or conpositions that include the conpounds or their salt
forns, andsubstituiaddn pasision diearthe pyrgolpring, as apyaetive weradimt, fpr pse 1 the ratmetnul a

(c) and R3_Jj . . . .
substi t ut e%‘l ﬁﬁgﬁp}g&sﬁ P%ﬁg%ﬂgﬁo t%ghe1 Q%é;‘r@glg{tgﬁ?ﬂf Ea&' weﬂhﬁﬁuﬁ@f ﬂ%%y &&é}ﬁ gain.
5
Another object of the present invention is a method for the treatment or prophylaxis of a 5-

HT¢ receptor related disorder, such as obesity, type II diabetes, and/or disorders of the

central nervous system, to achieve reduction of body weight and of body weight gain,
which comprises administering to a subject (e.g., a mammal, a human, a horse, a dog, or a
10 cat) in need of such treatment an effective amount of one or more compounds of any of the
formulae described above, their salt forms or compositions that include the compounds or
their salt forms, and for the case when rings A and B are both phenyl, P is any one of
formula (a) or (c) substituted in position 7 on the naphthalene ring, and R? is substituted in

position 1 on the naphthalene ring.

15
Another object of the present invention is a method for the treatment or prophylaxis of
disorders of the central nervous system, which comprises administering to a subject in need
of such treatment an effective amount of one or more compounds of any of the formulae
described above, their salt forms or compositions that include the compounds or their salt
20  forms.

Another object of the present invention is a method for the treatment or prophylaxis of type
II diabetes, which comprises administering to a subject in need of such treatment an
effective amount of one or more compounds of any of the formulae described above, their

25  salt forms or compositions that include the compounds or their salt forms, for the case
when rings A and B are both phenyl, P is any one of formula (a) or (c) substituted in

position 7 on the naphthalene ring, and R? is substituted in position 1 on the naphthalene



Anot her object of the present invention is a method for nodul ati ng 5- HT6
receptor activity, conprising admnistering to a subject in need thereof
an ef f ectwoeoanmos28 of one 20 or nore conpounds of any Pofl/SEb@3iernul ae
descri bed above, their salt fornms or conpositions that include the
conpounds or their salt forns. WD 2004/ 000828 PCT/ SE2003/ 001061 Anot her
obj ect of the present invention is the use of one or nore conpounds of any
of the formnulae described above, their salt forms or conpositions that

i nclude the conpounds or their salt fornms, and for the case when rings A
and B are He§hnplensit casd wikenaig DAea pirrolé SR & dfalle rmGR) (cpatasity ek in
position 7 on the naphthalene ring, and R3 I's substituted in 5 position 1
on the napﬂﬂﬁ@k@ne ring, for the manufacture of a nedicanment for use in the
treatment or prophylaxis of a 5-HT6 receptor related disorder, such as
obesity, type Il diabetes, and/or disorders of the central nervous system
to achi eve reduction of bog¥” wei ght and of body wei ght gain. 10 Anot her
obj ect of the present invengion is the Use of one orjntre conpounds of any
of the formul scri be ve, thei |t forns conpositions that

i ncl ude thg% ozﬁ s or |theifr sa rns| for thel manuf acture of a

medi cament For\us

m th ment 9or_pr gph¥i axisof sorders of the
central nervous Bystem <1 not her obj e®N” of the preBént invention is the
use of one or n&i@ conp of any of ﬁ?e f or nul ae ldescri bed above, their
salt forns or conpositiansMhat include'the conpoundB or their salt forns,

for the case when rings A and B are both phenyl, P is any one of fornula
(a) or g§c) substituted in position 7 on the naphthalene ring, and R3 is
substituted in position 1 on the naphthalene ring, and for the case when
ring Dis 8ubsiiuies ia popitign 3mrn the pyrrelgdingo fornula (c) and R3 is of the
formula Rg ] mRg or Rg NN NNR6 R6E R6 ftt substituted in position 3 on
the pyrrole ring, for the manufacture of a nedicanment for use 25 in the
treat ment dmothenphjgttafitise mbsdny pevehtioris albedtieed foV\DeADMh R QB PBophylaxis of

PCT/ SE2003/ 00106

obesity, “Jl'hich comprises administering to a subject in need of such treatment an effective
10  amound of one or more compounds of any of the formulae described above, their salt
forms or compositions that include the compounds or their salt forms, and for the case

when ring D is a pyrrole ring, P is of the formula (c) and R is of the formula

15
substituted in position 3 on the pyrrole ring.

Another object of the present invention is a method for modulating 5-HTg receptor

activity, comprising administering to a subject in need thereof an effective amount of one
20  or more compounds of any of the formulae described above, their salt forms or

compositions that include the compounds or their salt forms.



Anot her object of the present invention is the use of one or nore conpounds
of any of the fornulae described above, their salt forns or conpositions

t hat i nclwoeotdmwo2enpounds or their salt forns, and foPCris€2@maseloehen ring
Dis a pyrrole ring, Pis of the formula (c) and R3 is of the fornula 5 Rq
MRg or Rgq N6 NN6 N6 R MR R substituted in position 3 on the pyrrole
ring, for the manufacture of a nedicanent for use in the treatnent or
prophyl axi s of obesity, to achieve reduction of body weight and of body 10
wei ght gain. The nethods delineated herein can al so include the step of

i dent i fyi nAndthat obljdt® of tHel fR6dent Biveition 18R 1RE of 6RAéREe cOmpolfd dhanyby i | |
di abetes, or disorders of the central nervous system or in need of

reduci ng biaypulseidegeribad gbayte, thsitysaliforgistor gampositiensithat inplyde thegampgrpdscy

rel ates to,cos ic.u f..one.o .2 C . f ql-mul ae
descri bed nglr g:lﬁﬁ?or‘%‘g’r gn(;%afég Fhr?gcgfeoélls}g% %‘?gﬁ?g%ggbﬁtélp?lgég?% 6stsarﬂr§tolng o
conposi t i ofsmukq@) & (0) Sidstinital iagopitun don tBOndphtialereuinghend R Beubstitetsd iron
relates to a_non-therapeutic netod f‘%r i mpr.iving_the bodi I%/ aé)p.eaﬁance of
a manmel , PeRiandl erythe nephtalens AngHt e mpanufactise Af & Bigdicraeat 19F 4pq ip the

e, e T | |
Gescri bea URApE ot EpHIRTRE D ERFTR, A FRTRONSORoD s i B L™ ¢

conpound t fiabetCOBHEHS dioldeR AR dnfraBidrfsils sy@Bm! fdeachicRB i &FhchitWbEsddy The
t herapeutic effect nay be objective (i.e., nheasurable by sone test or

mar ker) orwsighf astofibedyiweight ggimbj ect gi ves an indication of or feels an
effect). WO 2004/000828 PCT/ SE2003/001061 For clinical use, the conpounds
of the invention are fornulated into pharnmaceutical fornulations for oral,

rect al 10 papasther djedlof GidReseibiiReftondd Mgiss bFf ahd SMmordsdsMpoynder angroftht  of
active conmpounds is between 0.1-95% by wei ght of the preparation,

pr ef er abl yfosmplaedessiibed 2bormdhsjr saliifefms qreopwepitipns thatiackge thegogiogpdy oryse
and pref er ﬁlt%lrysaﬁ %rﬂﬁ%r 1]1’16 manufacture of a medicament for use in the treatment or

prophylaxis of disorders of the central nervous system.

15  Another object of the present invention is the use of one or more compounds of any of the
formulae described above, their salt forms or compositions that include the compounds or
their salt forms, for the case when rings A and B are both phenyl, P is any one of formula
(2) or (c) substituted in position 7 on the naphthalene ring, and R? is substituted in position
1 on the naphthalene ring, and for the case when ring D is a pyrrole ring, P is of the

20 formula (c) and R? is of the formula

substituted in position 3 on the pyrrole ring, for the manufacture of a medicament for use

25  inthe treatment or prophylaxis of type II diabetes.



and 50% by weight in preparations for oral adm nistration. The typi cal
daily dose of the active substance varies within a wde range and w ||
depend owoOwvas/os8f act ors such as, for exanpl e, the i nacCrisde@B/oowaui r enent
of each patient and the 10 route of admi nistration. In general, oral and
parenteral dosages will be in the range of 5 to 1000 ng per day of active
subst ance, preferably 50 to 150 ng per day. Processes for preparation In a
further aspect the invention relates to nmethods of maki ng conpounds of any
of the 15 fornulae herein conprising reacting any one or nore of the
conpounds Qfhdebfet FEhaPrestd ihigibaYs 1E1SE Hf orielt kst REMPBYNRIBELE S Lthe

del i neated herein. The conpounds of the formulae above may be prepared by,
or in analfoyyulat describeshelnyei baiasalhfarme 95 compepitiensibatiinglpde the cOMBPHYISOE or

i n anal ogy,, W t he fol.lown i,.calk '
above-desépﬂbggt%§¥ﬁ?? iﬁﬁ”@g%@%gﬁg%ﬂﬁﬁgﬁ%%%Pﬁ;%??%%aﬁ%ﬁgﬂﬁggg#@gﬂ?g?nd
reagent s, RakaFietfermpaot ecting group and deprotecting group reagents. The
nmet hods descri bed above nay al so additionally include steps, either before
or aftér the steps described specifically herein, to add or renove
suitabl e protecting groups [n order to ultimately all ow synthesis of the
conpounds of anyfbf the forpul ae descri-hed above, the¢r+ 25 salt forns, or
conpositions th i ncl ude r their forms. In addition,
c 3teps y be perfor
i ¢gyco unds. Syng
Ies (protethron and deprgtection) useful in
synt hesi zi ng appl4 cabl efc ounds are Kgown in the &gt and include, for
exanpl e, those d®scribed {m R Larock, B0 ConprehensRve Organic
Transformations, VCH Publishers (1989); T.W Geene and P.GM Wits,
Protective G-oups in Organic Synthesis, 2' Ed., John Wley and Sons
(1991); L. Fieser and M Fieser, Fieser and Fieser's Reagents for O ganic
Synt hesi s, subgtititcdh pRSIA6AAQRIB HETdISEAY B! e IRmlifachiic oY a amudicarest foi 88:) ;
and L. Paquette, ed., Encyclopedia of Reagents for,CX?gnic Synt hesj.s,. John
W ey and Bdhetreatowss orgrapklpdeefhesite e astiaie redustionor bagy weightand of body
exarrplfos bg,l &l‘ﬁ&lﬁ to be construed as nerely illustrative, and not
limtative 5°f°>the remminder of the disclosure in any way what soever.
Wthout further elaboration, it is believed that one skilled in the art

can, bas edT Q mtetq;?)dgI ggl%e‘a%i‘h%?eir? ga{neelllgd inléltuld!e Ithzeesteagphc()af 18&&&?1?1% that the subject is in

nsformati ons and

need of treatment of obesity, type II diabetes, or disorders of the central nervous system, or
in need of reducing body weight and of body weight gain.

15
The invention further relates to cosmetic use of one or more compounds of any of the
formulae described herein, for causing loss of weight, as well as cosmetic compositions

containing said compounds.

20  Still further, the invention relates to a non-therapeutic metod for impriving the bodily
appearance of a mammal, including a human, in which the method comprises orally
administering to said mammal one or more compounds of any of the formulae described

herein.

25  “An effective amount” refers to an amount of a compound that confers a therapeutic effect
on the treated subj ect. 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).



invention to its fullest extent. Al publications cited herein are hereby

I ncorporated by reference in their entirety. 10 Methods 1H nucl ear
magnet i ¢ wo0nmz0ee28( NMR) and 13C NVR were recorded on aPBTskEero3davwance DPX
400 spectroneter at 400.1 and 100.6 MHz, respectively. Al spectra were
recorded wusing residual solvent or tetranethylsilane (TM5) as internal
standard. IR spectra were recorded on a Perkin-El nmer Spectrum 1000 FT-IR
spectrophotoneter. lonspray mass 15 spectronetry (MS) spectra were obtained
on a Perkin-El nmer APl 150EX mass spectroneter. Accurate nmass neasurenents
were performed on a Mcromass LCT dual probe. Preparative HPLG M5 was
performed on a Waters/ M cromass Pl atform ZQ system eqw pped wi th System A
ACE 5 C8 cimshiniceliesenthespmpapngdsaidhe igvention %E(O@mul afgslanto plgmaceutical

MITiQ I\/Eﬁyf.llq ﬁﬁﬁ}gﬁ)

el uents: %@ﬁ?@%&ﬁﬁ%ﬁ%ﬁ?ﬁ8w Ana%gl}%dlll(g:ﬂallﬁsHPLC wer e

E)er for meg ) amclsunlﬁgf hcftme cbﬂrili)?undsgls lljet/(liu_/EZmOIEE %‘%By(m&yglﬁefrﬂk)preparamlnumferéﬂm Pack
system el uen 9 an

bor T or e BVEENAAIZ0%EbY WeiRD i piE et Tl FodaH PEsfp @%g‘?’%%ﬁ;ewas

per f or med ( 25 Table 1 RA&A OS ~
50 N WO 200 ocfgsg F%i%?g%&g%rgﬁgbslfég%al %‘&A%ﬁpi%%mﬁen R 1

6- Benzenesul f onyl - 4- pi per azi n- 1-yl - qui nol i ne hydrochloride (N N 2

N o RACRRH i 7Ll B i R el UL

on various factors such as, for example, the individual requirement of each patient and the

10 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.

Processes for preparation

In a further aspect the invention relates to methods of making compounds of any of the
15  formulae herein comprising reacting any one or more of the compounds of the formulae

delineated herein, including any processes delineated herein. The compounds of the

formulae above may be prepared by, or in analogy with, conventional methods, and

especially according to or in analogy with the following methods.

20  The chemicals used in the above-described synthetic route may include, for example,
solvents, reagents, catalysts, protecting group and deprotecting group reagents. The
methods described above may also additionally include steps, either before or after the
steps described specifically herein, to add or remove suitable protecting groups in order to
ultimately allow synthesis of the compounds of any of the formulae described above, their

25  salt forms, or compositions that include the compounds or their salt forms. In addition,
various synthetic steps may be performed in an alternate sequence or order to give the
desired compounds. Synthetic chemistry transformations and protecting group
methodologies (protection and deprotection) useful in synthesizing applicable compounds
are known in the art and include, for example, those described in R. Larock,

30 Comprehensive Organic Transformations, VCH Publishers (1989); T.W. Greene and
P.G.M. Wuts, Protective Groups in Organic Synthesis, 2" Ed., John Wiley and Sons
(1991); L. Fieser and M. Fieser, Fieser and Fieser's Reagents for Organic Synthesis, John



4 6-[(3,4-Di chl orophenyl ) sul fonyl ] - 4-pi perazin-1-yl quinoline | C C CN)

hydrochl oride 5 6-[ (3, 5-D net hyl phenyl ) sul fonyl ] -4-pi perazi n-1-yl qui nol i ne

(N) hydrwolbeoviods2sN 6 PCT/SE2003/001061

6- [ (2- Chl or 0- 6- et hyl phenyl ) sul fonyl | - 4- pi perazin-1- (N) ylquinoline

hydrochloride I C N 7 _ _

6- [ (4- Chl orophenyl ) sul fonyl ] - 4- pi perazi n-1-ylquinoline 1C CN) .

hydrochl oride J 8 6-[(2-Methyl, 4-tert-butyl -phenyl)sul fonyl]-4-pi perazin-| -

N vyl quinoline hydrochloride CND 9

6-[ (3, 4- Di meﬂé;ydlﬁrsaml()%bfmm IPadudtieP&d. aZndyribpydia bf ReANB f&#\&)rgamc

hydr ochl ori de N

6-[ (2, 3- Di eVWé?%HebryM?waﬂéﬁyna (1999) ansl syhisequentedjiionsghemef. - | | | AN

hydrochloride ci N 11 _ _ _

6-[ (4-tert-Butyl phenyl)sul fonyl]-4-pi perazin-1-yl qui noline (N)

hydr ochl or iTie speciiii Mﬁaﬁ@&/bsliaﬁ%&/e@@ii%lﬂely illﬁls’ltratlve ?nl\(li) n(ﬁt llémtaur\]/le g
- 1]-4 erazin-|- ui_ nol i ne rochl ori de

E [(13 I( %g@?ég%ﬁ@él %ﬂ né/lo]sqfe plp fl(u}% way WhatsoeX/elg Without further elab?)/ratlon itis

(trifluorogeidue ipheny L f ]lnk bddish MY AL i it

6-[(4-tert- Bu%l plﬁigﬁyl ﬂlﬁH 3&% gh‘?% éld:}ﬁ’lazegan%pIQIH-l leu“ eti’lﬁlpresent

hydr ochl or iimentib $ its fullest extent. All publications cited herein are hereby 1ncorporated by

4-(1,4-D az 4-i sopropyl phenyl ) sul fonyl ] qui noline /N

hydr ochl or F%g repce lﬁlldlglr ent[rg

10 Methods
'H nuclear magnetic resonance (NMR) and 3C NMR were recorded on a Bruker Advance
DPX 400 spectrometer at 400.1 and 100.6 MHz, respectively. All spectra were recorded
using residual solvent or tetramethylsilane (TMS) as internal standard. IR spectra were
recorded on a Perkin-Elmer Spectrum 1000 FT-IR spectrophotometer. Ionspray mass

15 spectrometry (MS) spectra were obtained on a Perkin-Elmer API 150EX mass
spectrometer. Accurate mass measurements were performed on a Micromass LCT dual
probe. Preparative HPLC/MS was performed on a Waters/Micromass Platform ZQ system
equipped with System A: ACE 5 C8 column (19x50mm), eluents: MilliQ water, MeCN
and MilliQ/MeCN/0.1%TFA and system B: Xterra MS C18, 5um column (19x50mm),

20 eluents: MilliQ water, MeCN and NH,HCOs (100mM). Analytical HPLC were performed
on Agilent 1100, column: ACE 3 C8 (system A) or column: YMC-Pack (system B),
eluents: MilliQ/0.1%TFA and MeCN. Elemental analyses were performed on a Vario El
instrument. Preparative flash chromatography was performed on Merck silica gel 60 (230-
400 mesh).

25

Table 1

30 ‘ N



N Scheme 1 0- Rl 1 +0-.N\ \ HZN\ \ S CCN\ i ii
'O RZ 0 _OO0 HC

RS/ OR

(ni - CPBA) ,
oxyl chl ori de (PQOC13),
am nes (R2),
assigned structures were confirmed by standard spectroscopi cal

el enental anal ysis and/or high resolution M5. WO 2004/ 000828
PCT/ SE2003L901061 —NMR-spectra—were obtained on Bruker 500 Mz o JEQL 270
Mz spect | OhEL at 25C, and the chem cal shift val ues Bre repo]?‘t ed as
parts per [T tiion «emenzew&ulmﬁgtmra\gﬁﬁeﬂ-qﬂomHy&wch&eﬁdel 2690_Separ pt {yon
Modul e (Waters) wijth a PlatformLCZ (M cromass). Fl ash grfaphy wdgs
perfornmed|on Siliga gel 60 (Merck) or LiChroprep RP-18 ( . b LC
anal ysis were accanplished on a HP Seriesl 100, with a GROMSIL 100 ODS-0
AB col um| 4. 8x50me[(2TherdgRtntd)ulisnyl) 4 pipelagii $-y\yein@inger T or ne epacati ve
HPLC/ Mags syst ernhyﬂap@gﬂg{ejvc Combi prep ODS- AQ col umm, 56 (ﬁa‘json
punps, Dynamax U\- etector and Finnigan Mass det ect or|. ed el uent|s
were H20 and _CH3CQN, both with 0.1 % TFA. The purity of |the corrpounds wag
det er mi ned by 3 HPL (.6-(1-DVaptitteyselfong)-4-piperhzis | - glwidingdedb chlanide t I
Chem stry| Departmant, Biovitrum AB, Stockholm Melting gi ven,
were obtajned on g Buchi or a Gallenkanp nelting point |apparatus and arg
uncorrect ed
4 6-[(3,4-Dichlorophenyl)sulfonyl]-4-piperazin-1-ylquinoline Cl N
hydrochloride @ Cl ENj
5 6-[(3,5-Dimethylphenyl)sulfonyl]-4-piperazin-1-ylquinoline N
hydrochloride \@/ [Nj
6 6-[(2-Chloro-6-methylphenyl)sulfonyl]-4-piperazin-1- N
ylquinoline hydrochloride /@ Cl ENj
7 6-[(4-Chlorophenyl)sulfonyl]-4-piperazin-1-ylquinoline Cl N
hydrochloride @ [Nj
8 6-[(2-Methyl,4-tert-butyl-phenyl)sulfonyl]-4-piperazin-1- N
ylquinoline hydrochloride f ENj
9 6-[(3,4-Dimethylphenyl)sulfonyl]-4-piperazin-1-ylquinoline N
hydrochloride (>/ [Nj
10 6-[(2,3-Dichlorophenyl)sulfonyl]-4-piperazin-1-ylquinoline Cl N
hydrochloride (;[CI [N]
11 6-[(4-tert-Butylphenyl)sulfonyl]-4-piperazin-1-ylquinoline

'O G R
Schene 1:wWD)206dyng2gen gas,
acid, diverse thiols (R - SH), 3h;
di chl or onet hane (CH2C12),

80 C,

N (iv) N (v);
Pd/ C, Met hanol ;

overni ght; iv)
acetonitrile (CH3CN), 80 C, 2h;
CH3CN; vi) HCL in diethyl ether.
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i 1) Sodi um niPCTiSEQ038adophur i c
iii) nmeta-chl oroperoxybenzoic acid
phosphor us

v) aliphatic cyclic
10 Met hods The

met hods and

hydrochloride
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| NTERMEDI ATE 1 15 Synthesis of 6-Am no-qui noline A suspension of
6-nitro-quinoline (8.7 g, 5 nmmol), palladiumon charcoal (10 %9 (0.1 g) in
met hanol WO0.280400828s hydr ogenat ed at room tenperature f®@CTAE20080M08ti rring.
The catalyst was filtered and the solvent evaporated to yield a yell ow
solid. Crystallisation fromethyl acetate yielded the pure title conpound
as a pale yellowsolid (3.3 g, 46 %9. M5 mz: 145 20 [M+H+]. 1H NWR (270
MHz, CHC13-d) S ppm 3.89 (s, 2 H 6.87 (d, J=2.64 Hz, 1 H 7.14 (dd,
J=8.97, 2.64 Hz, 1 H 7.25 (dd, J8.44, 4.22 Hz, 1 H) 7.88 (dd J7.92, 1.58
Hz, 1 H [7.902 (d, ﬂ@&s@?opﬂﬁhenﬁl)siﬂﬂbnﬁ]-ﬁﬁpe{rﬁdl,-1 quhuBRne 1.5
| NTERVEDI ATE 2 25 %}ﬁ}fﬁ’ s of 6- phenyl sul f anyl - qui nol i ne A soI ut(oB of
sodiumnitrite (1 in water (6 mL) was sl owy ed tp & stirrled
sol ution of 6-am no-qui nollne (1.44 g, 10 mml) in sulfuri-¢ acidl (50 %9 (|8
m.). The |tenperatjure was kept below 5 C during the addijtion. The reactign
m xture was pour ed (d-Piptraziml-gld-{§4-1 on of pot assi um hydr oxild F9 g, ]Eﬁamml)
milx

and t hi ophenol (1 The rleadti on ure vas
refluxed tor 3 h, cooroqd Rdghe%?mrsact %lm&%%xdm!ﬂ%rwe et he The j ndol ubl e

material was elimnated by filtration. During f||tration st of| the
material was trapped in the solid phase. The fiItrate wgs evaporated and

the reSi d'le MBS \AD. ’)004/ RCT.L.SE2002/ 00 10 nuri f ed b\l co ||nrn

chr omat ogt aphy' ( Si (ﬁ,m'tgttﬁwlpg&éqsgﬁgﬁﬁgla‘g@ze%n E)Y"‘i‘%“’{}‘? el|d~d-col of | il
(100 ng, 4% PS: t héydroskloyidel d is due to the | oss of the rial ng the
filtration procedure). M5 mlz: 238 [ MFH+]. 111 NMR (270 , CDB ) 8 ppm

7.34 (m 4 H 7.432 (m 2 H 7.57 (dd, J=8.97,2.11 Hz, 1 HFf 7.67 (d, J=2.|11

Hz, 1 H 7.99 (m {2 H 8.84 (dd, 5 J=4.22, 1.58 Hz, 1 H). | NTERMEDI ATE 3
Synt hesi s | of B- benZdhédtidz¢ranyiyhGtit4riepiopsdphenydsul fnyAqgolivg i lon- of

m chl or opger benzoi ¢ ng&bdhiotide 9, 5.8 mmol ) in DCM (10 ni) dded| t ‘%a
stirred solution qf 6-phenyl sul fanyl-quinoline (0.25 g, |1 ) and CdB
(0.5 ¢g) in DCM (10 nL). The reaction was |left stirring |over night, washegd
wth wate NaHCO3 solution and evaporated. Trituration of the F esi due ijn

di ethyl ether gave the pure title

Scheme 1
_ 1
0]

|+
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7 .
('}; (iv) N7 (v); (vi) N

5  Legend to Scheme 1: i) Hydrogen gas, Pd/C, Methanol; ii) Sodium nitrite, Sulphuric acid, diverse thiols (R'-
SH), 3h; iii) meta-chloroperoxybenzoic acid (m-CPBA), dichloromethane (CH,Cl,), overnight; iv)
phosphorus oxylchloride (POCls), acetonitrile (CH;CN), 80 °C, 2h; v) aliphatic cyclic amines (R?), 80 °C,
CH;CN; vi) HCl in diethyl ether.

10  Methods

The assigned structures were confirmed by standard spectroscopical methods and

elemental analysis and/or high resolution MS.



product as a slightly yellow solid (0.14 g, 30 %9. M5 m/z: 287 [ MH+]. 15
| NTERMVEDI ATE 4 Synt hesi s of 6-benzenesul fonyl -4-chl oro-qui noline A solution
of 6- benzwpesuldoosrgl - qui nol i ne 1-oxid (135 ngy, 0.47 mMOIPLTISE200000B6( 4 i)
was heated at 90 C for 2 h after which the solution was poured on ice,
ammoni um hydr oxi de was added and extraction with DCM The organi c phase
was dried (NaS04), the 20 volatiles were evaporated and the residue was
purified by colum chromatography (Si 02, ethyl acetate:petrol eum ether,
1:1) to yield a white solid (39 ng, 27 %9. M5 mz: 305 |[M+H+]. EXAMPLE 1

25 Synt hesmm%pe&r@%m@inéd 6 Brulktr BOPRIBZ o FEDTY 2 70 MIHM S pebigorhdteisae hl or i de
A sol ution of 6-benzenesul fonyl -4-chl oro-quinoline (35 0.11 nmmol ) and

pi per azi ne25°Coarsl e chergicah$iif valreswre renorted ias partsopern)illigadoh 348 sppctre v&le C

ight. Th ] . ext.r act .t h .1olye a er. The.prganic
phase was i5aPrd She B EadBRaicBonans Cathy s HaRRmE T G B me o e =
sat urat ed giréRatdbRBphPaas perforenddWneSiREDER 60 (MREckY bf E;Ithtep*keF RES08 ¥bick).
acetate and HCl(gas) in diethyl ether _was added. The resu

) . ting oily residue
was  di%ssolblg apslyssvesncommliskadan a HE Seresl 10k aviha RO D0ORES o

opm 3. 52 (2 SR x0T Rttt o bplve fPEEL Y ©
J=7. 18 Hz, MhssysténbusigV MEC Bontbi Piep(ODS-AQ 2oldmn, 86:34 rhiz, Galsdf) pin@s (d,
S RO SRR N ol AT
[0\ i oo both with! 0. 1% TRA 2fhe gty of thE cofipdunds was determined by HPLC.
10  Elemental analysis was performed at Structural Chemistry Department, Biovitrum AB,
Stockholm. Melting points, when given, were obtained on a Biichi or a Gallenkamp

melting point apparatus and are uncorrected.

INTERMEDIATE 1
15  Synthesis of 6-Amino-quinoline
A suspension of 6-nitro-quinoline (8.7 g, 5 mmol), palladium on charcoal (10 %) (0.1 g) in
methanol (0.2 L) was hydrogenated at room temperature for 24 with stirring. The catalyst
was filtered and the solvent evaporated to yield a yellow solid. Crystallisation from ethyl
acetate yielded the pure title compound as a pale yellow solid (3.3 g, 46 %). MS m/z: 145
20 [M+H+]. "H NMR (270 MHz, CHCl:-d) & ppm 3.89 (s, 2 H) 6.87 (d, J=2.64 Hz, 1 H) 7.14
(dd, /=8.97, 2.64 Hz, 1 H) 7.25 (dd, J=8.44, 4.22 Hz, 1 H) 7.88 (dd, J/=7.92, 1.58 Hz, 1 H)
7.90 (d, J/=8.97 Hz, 1 H) 8.63 (dd, J/=4.22, 1.58 Hz, 1 H).

INTERMEDIATE 2
25  Synthesis of 6-phenylsulfanyl-quinoline
A solution of sodium nitrite (1 g, 14 mmol) in water (6 mL) was slowly added to a stirred
solution of 6-amino-quinoline (1.44 g, 10 mmol) in sulfuric acid (50 %) (8 mL). The
temperature was kept below 5 °C during the addition. The reaction mixture was poured
into a solution of potassium hydroxide (9 g, 16 mmol) and thiophenol (1 mL, 9 mmol) in
30 water (30 mL). The reaction mixture was refluxed for 3 h, cooled and extracted with
diethyl ether. The insoluble material was eliminated by filtration. During filtration most of

the material was trapped in the solid phase. The filtrate was evaporated and the residue was



Legend for Scheme 2: i) NatBuO, Pd(PPh3)4, n-BuOH, BOC-protected diam nes;
ii) tert-butyl piperazine-l- carboxylate or tert-butyl

1, 4- di azeparesdlooosboxyl ate, triethylam ne or K2C03, DMBOTI/SERGI03I081061 V) TFA,
H202, NaOH, iv) HCO . 10 Method A Preparation of thiol derivatives
tert-Butyl 4-(6-bronoquinolin-4-yl)-1,4-diazepane-|-carboxylate (0.5 g,
1.23 mmol) was mxed with the thiol (1 equiv.), NaQBu (2 equiv.),
Pd(PPh3)4 (0.05 equiv.) and n-BuCH (5 nlL) in a reaction tube. N2 (g) was
flushed through the m xture for 30 mnutes. The reaction 15 m xture was

heat ed t OpkFHYd WMRBNIhE BlhrombisEriTHIBID,, 8th§l avBktd:hdxah@l1eT) taRikld Aeolofiagt i on
m xture concentrated in vacuo. The resi due was di ssolved in Et QAc and

washed wi eih(199ang, 480 P8uthelpe@ild isrtrede Hisdesstad dhe materipl duingdhe Bliraticash

chr omat ogr aph S C 98; f ed t it uct
Chat was tiobettrs MSemis 2os AR ) MR (ToBr GRICH Pel 4 ot M Rod o
Oxi dat i onRf2 1y, =g ai v 01 30 éRe 1] Mal i Y8 F.95en, 27 D84 (@i, €

t hi ophenoﬁrﬁs)’ZdE??\g}Zt(i&Séﬁs:ggleyg?sﬂszgllggd in TFA (5 rﬁ_) Hgnd-gs.(?}rre{j foF 15

m nut 65 al~43hh8dipdrld).ure. H202 (2 nL) was added and the reaction was
left stirring 25 overnight. The reaction m xtures are evaporated and the
resi dues are portioned between diethyl ether and water. The | ayers are
separ at edINTERMEDAGIEES | ayer is extracted with diethyl ether and nade
basic by adding NaOH 1M Extraction with DCM drying with WO 2004/000828
PCT/ SE2008ywhessof 6-ngwesneswlfonst-gvindinedroddyves the free bases of the

product s moﬁﬂito%?ngmafdggf&?%@c ?g{gfggégé GERST) gg Ppg[ /Qgi REY was Madas ;added

and the sol'vent evapora are on“preparative

HPLC M ( sfirfgdr soluiion GE S -pHemy solfanyiquinsling (0e251¢) 1t mndPndNEENE D0 gonadi ent
(containing 0.1 % HQAc) over nutes. The pure fractions pool ed

[ 10 .m
and | yophPEM R mﬂrér}%eéﬁ‘iﬂﬁ’@swaérlg& giziagoyerighy, Wethqdarith WF@&'?{@S{@P% h excess
of HO/e d t : v, (a2 -ak ned and
%Jlgm&otrg];%%{{egaﬁ%%é? ARRAldr ot ﬁlgﬁgien cﬁ@t‘harl @h&Qlave thespPOLiak

triturate t gl vi ng sired products as 110-salts.
| NTERVEDI pibBuét as a slightly yellow solid (0.14 g, 30 %). MS m/z: 287 [M+H+].

15 INTERMEDIATE 4
Synthesis of 6-benzenesulfonyl-4-chloro-quinoline
A solution of 6-benzenesulfonyl-quinoline 1-oxid (135 mg, 0.47 mmol) in POCI3 (4 mL)
was heated at 90 °C for 2 h after which the solution was poured on ice, ammonium
hydroxide was added and extraction with DCM. The organic phase was dried (NaSQOs), the
20  volatiles were evaporateci and the residue was purified by column chromatography (SiOa,
ethyl acetate:petroleum ether, 1:1) to yield a white solid (39 mg, 27 %). MS m/z: 305
[M-+H+].

EXAMPLE 1
25  Synthesis of 6-benzenesulfonyl-4-piperazin-1-yl-quinoline hydrochloride
A solution of 6-benzenesulfonyl-4-chloro-quinoline (35 mg, 0.11 mmol) and piperazine
(0.5 g, 2.5 mmol) in acetonitrile (2 mL) was heated at 80 °C over night. The mixture was
extracted with toluene and water. The organic phase was purified by chromatography on
silica gel eluted with CHCl; saturated with NH; (gas). The pure product was dissolved in
30 ethyl acetate and HCI (gas) in diethyl ether was added. The resulting oily residue was
dissolved in methanol and ethyl acetate and evaporated to yield a white solid (24 mg,

77%). MS m/z: 354 [M+H+]. '"H NMR (270 MHz, CH;0H-Dy) & ppm 3.52 (m, 4 H) 4.13



10 tert-Butyl 4-(6-bronoquinolin-4-yl)piperazine-|-carboxyl ate

6- Brono- 4-chl oroquinoline (5.0 g, 20.6 mol ), tert-butyl-I-piperazine (4.1
g, 22 mmowd,200400be8hyl amine (3 nL, 22 nmol) and DVSO ( 2@CrISE208f0e106i xed and
heated overnight in an oil bath at 100C. The reaction was cool ed and
diluted with diethyl ether and washed wth water (5x), dried (MgJSO™) and
evaporated. The residue was filtered through a short 15 colum of silica
(2.5-5 %9 MeOH in CH2C1l2 and evaporated. Yield 8.02 g. (97 %9 . Brown
liquid. HPLC 98 % RT=3.01 (System Al, 10-97 % MeCN over 3 min). 1H NWR

é 4gg (gﬂtJ(nQD@l)?) 3@(@93017318&22; (13? ﬁs’ﬁzm33 1"1?83)1%(&1 (A 2. ésH)®543H§93§)§ésgm 4 H)
1 H 8.14 »{=c§91JH@13H}&631dH5=68’>87I$z(1cH)85&Es O0Hz, 1 H. MS (ESI+) for
C18H22Br N3Q2 nfz 392.2 (MtH+) 20 EXAMPLE 2

6- [ (2- Fl uor ophenyl ) sul f onyl ] - 4- pi per azi n- 1-yl qui nol i ne hydrochl oride A
total anowdhende 2. 25 nmol, of the appropriate thiophenol was used and the
reaction was prolonged with 8 hours. The oxidation step was conpl eted
after 24 hours at anbient 250 ature. Purg fipgati on by col umm

chromat ography on silica gel 10-420 % MeOH in gave the free gmpe that
was additionally purified by parative HPLCG"Yield 15 ng (4 \Yel | ow
solid. HPLC 95 %@ RT=2.33 (Sysyenmy A, 10-97 9 V% over 3 mn).{  @H)NVR

(400 Mz, 8, ppm 3.30-”3.42 (@ 4 H 3. 62 (m 040H) 728 r(d
J=5.27 Hz, |7, 2-+dBf 9 8 S\ z.,\52 1 H)
777784(m 80 H 8.0 21—’ g |J527Hz

1 H 9.82 (br s, 2 H. I\/B(ESIN+) for “C19HT FMQOZS mz 372. o M) . HRVB
for C19H18FN302S: cal cd, 32«1@104; found, 371.1102. WD 2004/ 000828
PCT/ SE2003/ 001061 EXAVPLE®3™

6- (1- {\lap Ptlhydnglﬂirfseli‘eyﬂe)z # NadBpe PRy, Lo- Bl a1y B@@lplrdi&telﬁk{ﬂ:‘}lﬁé‘shhﬂéﬂt Byl ﬁg&%@h-
anount o ria eno
reaction \/\céfg& g@%}) eTt’b qu (%aztelﬁtgegpg tlaef\e %‘ﬁh}’ylg ARG QF@% %QE lﬁ)&?ﬁ‘k et ed

after 24 Hb@r@a@tl igisilent terrperature. Purification by colum
chromat ography on silica gel 10-20 % MeCH in DCM gave the free am ne that
was converted to the HO-salt. Yield 14 ng (4 . Gey

10 Method A

Preparation of thiol derivatives
tert-Butyl 4-(6-bromoquinolin-4-yl)-1,4-diazepane-1-carboxylate (0.5 g, 1.23 mmol) was
mixed with the thiol (1 equiv.), NaOtBu (2 equiv.), Pd(PPhs), (0.05 equiv.) and n-BuOH 5
mL) in a reaction tube. N (g) was flushed through the mixture for 30 minutes. The reaction
15 mixture was heated to 120°C overnight. The precipitate was filtrated and the reaction
mixture concentrated in vacuo. The residue was dissolved in EtOAc and washed with H,0,
dried (MgSOy) and evaporated. Purification by flash chromatography using DCM: MeOH
98:2 as eluent afforded the title product that was used in the next step without further
purification.
20
Method B
Oxidation of thiol derivatives to sulphone derivatives
The appropriate thiophenols derivatives are dissolved in TFA (5 mL) and stirred for 15
minutes at room temperature. H,O; (2 mL) was added and the reaction was left stirring
25  overnight. The reaction mixtures are evaporated and the residues are portioned between
diethyl ether and water. The layers are separated and the water layer is extracted with

diethyl ether and made basic by adding NaOH 1M. Extraction with DCM, drying with



solid. HPLC 95% RT=2.54 (System Al, 10-97% MeCN over 3 mn). 1H NWR (400
MHz, DWMSO-d6) S ppm 3.33 (s, 4 H 4.06 (s, 4 H 7.38 (d, J=6.78 Hz, 1 H)
7.65 (d, wonos@ob2s 1 10 H) 7.69-7.75 (m 1 H) 7.82 (t, PCFBEI@3M1061L H)
8.12 (d, J=8.03 Hz, 1 H 8.21-8.30 (m 2 H 8.38 (d, J=8.03 Hz, 1 H) 8.56
(t, J8.53 Hz, 2 H 8.74-8.79 (m 2 H 10.05 (s, 2 H. M5 (ESI+) for
C23H21N302S mz 404.4 (M+H+) HRMS for C23H21N302S: cal cd, 403.1354; found,
403. 1365. 15 EXAMPLE 4

6- [ (3, 4- Di chl orophenyl ) sul fonyl ] - 4- pi perazi n-1-yl qui nol i ne hydrochl oride A
total aﬂqu@swﬁnée%omh,gl@s th BeFRREOHN iRtRodttophiehate diawlweddn and t he
reaction was prolonged with hours. The oxidation step was conpl eted

after 24 MoOFs exgess ether é?rM)aW&% afided amd thefsplvant RPHRF cdof hfesidues are

chromat o I
whi ch mgptggﬁeéeogltpg b R%hﬁﬁquiﬁeﬂoa%%mn '%ﬁg?\/ﬂgﬂg a?lgﬁlg\?ihg)l %r@% g r](63
% . Yel | oMeED-veter gﬂaﬂl MVRoftHEnYHiA %o Bm@) od&)l(Bnbmtas3TB«5p1&e4‘fac‘(1ms afe H)

?d86 3%1Egéolewllmmhaewh@fez%ués?areshsg Syl i MeQH ridgtogiedyinh Stostod? (o )
8. 36- %&%}\?E}éiﬁ{ Z?a H%gl%nt"@ solid {EhobBired and ,mﬂlrzﬁecﬁ%nh'ﬁletﬁyl H)

986(s Cl2 N3 25 02 S mz 422.2 ( MrH+)

for ClQHlé’tﬁ‘érZQxB@Sne(t@irediprodiﬁ&ts&é]ﬂ}l-sﬁhnmd 421.0422. HPLC 95% RT 2, 69
(System Al, 10-97 % MeCN over 3 mn) EXAVPLE 5

6-[ (3, 5- D met hyl phenyl ') sul fonyl | - 4- pi per azi n- 1-yl qui nol i ne hydrochl ori de 30
The oxi dapy p@%ﬂ M ANgss conpl eted after 2 hours at anbient tenperature.
Purification col um chr omat ogr aphy on silica gel 10-20 % MeCH i n DCM
gave the twesuwh%eﬁ-brumdrqulmbn-éaﬂ)pemrednpd earboxydptesal t giving grey solid.

R e e

C21H23FN3Q%sh wﬂﬁm%@ 212 -22HRMBD) a8 DBA3 6326 M3 ) e ﬁﬁié&bnd&&&teﬂlﬁizémlglmund
381. 1521. EXAMPLE

6- [ (2- Chl eun oil batieat ﬂQO‘}ﬂh digIryaction arag cpolad padpdituied Wlth;.dg,epthﬂ, atst japg washed

used and_ i eSS radEMEsOE) wifsTadtren Bt PRRORBRL P AL ERNFL "

was agéged c@lﬁﬂmtcﬁ‘%ﬂ{cﬁqg.tﬂs)%) MMM 2 CPBES], and evaporated. Yield 8.02 g. (97 %). Brown
liquid. HPLC 98 %, R1=3.01 (System A1, 10-97 % MeCN over 3 min). 'H NMR (400
MHz, CDCls) & ppm 1.52 (s, 9 H) 3.12-3.17 (m, 4 H) 3.69-3.75 (m, 4 H) 6.86 (d, /=5.0 Hz,
1 H) 7.72 (dd, J=9.0, 2.26 Hz, 1 H) 7.92 (d, J=8.8 Hz, 1 H) 8.14 (d, /=2.3 Hz, 1 H) 8.73 (d,
J=5.0 Hz, 1 H). MS (ESI+) for CisH22BrN3O, m/z 392.2 (M+HY

20
EXAMPLE 2
6-[(2-Fluorophenyl)sulfonyl]-4-piperazin-1-ylquinoline hydrochloride
A total amount of 2.25 mmol, of the appropriate thiophenol was used and the reaction was
prolonged with 8 hours. The oxidation step was completed after 24 hours at ambient

25  temperature. Purification by column chromatography on silica gel 10-20 % MeOH in
DCM gave the free amine that was additionally purified by preparative HPLC. Yield 15
mg (4 %) Yellow solid. HPLC 95 %, Rt=2.33 (System A1, 10-97 % MeCN over 3 min).
'H NMR (400 MHz, DMSO-dg) & ppm 3.30-3.42 (m, 4 H) 3.51-3.62 (m, 4 H) 7.28 (d,
J=5.27 Hz, 1 H) 7.42 (dd, J/=10.29, 8.78 Hz, 1 H) 7.52 (t, /~7.28 Hz, 1 H) 7.77-7.84 (m, 1

30 H)8.04-8.21 (m, 3 H) 8.62 (s, 1 H) 8.87 (d, J=5.27 Hz, 1 H) 9.82 (br s, 2 H). MS (ESI+)
for C19H1sFN30,S mi/z 372.0 (M+H+). HRMS for C1oH1sFN30,S: caled, 371.1104; found,
371.1102.



stirred at 50 C for another 48 hours. Purification by colum chromat ography
on silica gel 10-20 % MeOH in DCM gave the free am ne that was converted
to the HGvo=abé4e008#8el d 33 10 ng (7.5 %9. Wiite solid. 1HCNSR2(040010Mz,
DMSO-d6) S ppm 2.13 (s, 3 H 2.98 (s, 4 H 3.72 (s, 4 H 7.06 (d, J=6.78
Hz, 1 H 7.14 (dd, J11.54, 8.03 Hz, 2 H) 7.23 (t, J=7.78 Hz, 1 H) 7.89 (d,
J=8.78 Hz, 1 H 7.94-8.00 (m 1 H 8.24 (s, 1 H 8.45 (d, J=6.78 Hz, 1 H)
9.68 (s, 2 H. M5 (ESI+) for C20H2OCIN302S m z 402.2 (M+H+). HRMS for
C20H20C1N302S: cal cd, 401.965; found, 401.967. HPLC 95 % RT=2.55 (System
A, 10-97 15 % MeCN over 3 min). EXAWMPLE 7

6-[ (4-Chl oroBhenﬁl sul fonyl ] - 4- pi perazi n- 1-yl qui nol i ne hydrochl oride A
total ano LE 35 mmol, of the appropriate thiophenol was used and the

reacti on was_ | 4f t he r jdation step was

conpl et edwg(?tl\é%ﬁ'fﬁglﬁhg{w}gﬂgiIgh?ﬁgﬁleggieqr@?ﬂ%fygﬁgpﬁpggki on by col um

chr omat ogrAatolal amousi ¢fi 2.25 gedol] Of 6 appivpfikie itiopHandl gay esetlhad tiereadivnveast hat

was copverted tq the salt. Yield 14 ng ( Yellow solid. HPLC 95 %
(

. 3 9. .

RT=2. 6 prgad Ayith § Bows. Themudationsteravasi %?)n_p@rtﬁl s 24)hopgsy at apbiaui sC1N302S
?TS% ggglz te%gg%réi g@@cef‘cﬁh bgjc%lﬁp&hlgﬁ%t%gr@%f%ﬁ silied £ePRR80 of KO in 25

6- [ (2- Vet MCM4zavetite-finstapiing Hehyiy satvered/id thé Hfliselt a¥ietd 14 misqd %o Greye
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o ving on NHORAYE ppic. 08 B 43N W L A e B 7T Bt s
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6-[ (3, 4- DigsLyydhen 4 GyIRHPPERIA ' - ( oride
The oxi dat(i on }sfét) ep \/\/%(112\)3(é(.j(%lé)rrp];1{7€zt1{ée4]d4 fter 2 hoglugoé%%mmiesn?afg’%?g%’r e.
Puri fi cat ifeundp$03.£335umm chr omat ogr aphy on silica gel 10-20 % MeOH in DCM
gave the free am ne which was converted to the HCl-salt. Yield 33 ng (8
%9 . Yellow solid. 1H NWVR (400 MHz,

15 EXAMPLE 4
6-1(3,4-Dichlorophenyl)sulfonyl]-4-piperazin-1-ylquinoline hydrochloride

A total amount of 2.25 mmol, of the appropriate thiophenol was used and the reaction was
prolonged with 8 hours. The oxidation step was completed after 24 hours at ambient
temperature. Purification by column chromatography on silica gel 10-20 % MeOH in

20 DCM gave the free amine which was converted to the HCl-salt giving yellow solid. Yield
15 mg (3 %). Yellow solid.. '"H NMR (400 MHz, DMSO- ds) 0 ppm 3.35-3.41 (m, 4 H)
4.06-4.15 (m, 4 H) 7.40 (d, /=6.78 Hz, 1 H) 7.93 (d, /=8.53 Hz, 1 H) 8.04 (dd, /=8.53,
2.01 Hz, 1 H) 8.27 (d, /=9.03 Hz, 1 H) 8.32 (d, /=2.01 Hz, 1 H) 8.36-8.42 (m, 1 H) 8.73
(d, J/=1.51 Hz, 1 H) 8.82 (d, J/=6.53 Hz, 1 H) 9.86 (s, 2 H). MS (ESI+) for Cy9 Hy7 Cl; N3

25 Oy S m/z 4222 (M+H"). HRMS for C19H17CL,N30,S: caled, 421.0419; found, 421.0422.
HPLC 95%, R1=2.69 (System A1, 10-97 % MeCN over 3 min)

EXAMPLE 5
6-[(3,5-Dimethylphenyl)sulfonyl]-4-piperazin-1-ylquinoline hydrochloride

30  The oxidation step was completed after 2 hours at ambient temperature. Purification by
column chromatography on silica gel 10-20 % MeOH in DCM gave the free amine which
was converted to the HCl-salt giving grey solid. Yield 0.007 g (2 %). Yellow solid. HPLC



DMSO d6) S ppm 2.27 (d, J=6.27 Hz, 6 H 3.34 (s, 4 H 4.12 (s, 4 H 7.39
(dd, J=7.40, 10 2.13 Hz, 2 H 7.75 (d, J=7.78 Hz, 1 H 7.81 (s, 1 H 8.32
(s, 2 H Wocbto4mps28 H) 8.78 (d, J=6.78 Hz, 1 H) 10.18 @€]TI/SE20dp/0010BL ( ESI +)
for C21H23N302S mz 382.2 (M+H+). HRVS for C21H23N302S: cal cd, 381.1511;
found, 381.1519. HPLC 95 % RT=2.54 (System Al, 10-97 % MeCN over 3 mn).
15 EXAMPLE 10 6-[ (2, 3-Di chl orophenyl ) sul fonyl ] - 4- pi perazi n- 1-yl qui nol i ne
hydrochl ori de A total anmount of 2.25 nmmol, of the appropriate thiophenol
was used and the reaction was prolonged for another 8 hours. The oxidation

step was 99%'@2@71‘3&&@2@1 hoLr73/, Alle@RTDNEM mifh)e ME%W@W R FNGRSi on by

col urm chromat ogr aphy” on silica gel 10-20% MeOH in 20 gave the free

am ne whi oz 382s2.dBRMSrfor € ENeS:8iraledh BB1. 11 g ifepmis 3841523199 . Yel | ow sol i d.
1H NWR (400 MHz, DV5O-d6) 8 ppm3.36 (m 4 H 4.10 (m 4 H 7.42 (d, J=6.78
Hz, 1 H 7.75 (t, J=8.03 Hz, 1 H 8.07 (d, J=8.03 Hz, 1 H) 8.24 (d, J=9.04
I—|z,1|—|)@)§@\/[pgg6Jl393 8.41 Hz, 2 H 8.70 (s, 1 H 8.82 (d, J=6.78
Hz, 1 H 10.00 2 H. M (ESI+ for CLOHL7C 2NBORS nf z 4222(IVHrH+)

RVE for 6l f@wglylnhma)su Qnylbéjmpelzsmrbwmmalme vdygehlppide o5 o
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residye Wass %785< ). WRitk @omat1 40@&&1&@ DWISt- mpa:;:@ﬁﬂz @9@@3&{)298 (s, 4 H)
PCT/ SE2003/ 001061 di et h et her]eé[ZX) he aqueous % was adjusted to pH
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(69 %9. Gey solid HPLC 95 %
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EXAMPLE 7
6-[(4-Chlorophenyl)sulfonyl]-4-piperazin-1-ylquinoline hydrochloride

A total amount of 2.25 mmol, of the appropriate thiophenol was used and the reaction was
20  prolonged for another 8 hours. The oxidation step was completed after 24 h at ambient

temperature. Purification by column chromatography on silica gel 10-20 % MeOH in

DCM gave the free amine that was converted to the HCl-salt. Yield 14 mg (3 %). Yellow

solid. HPLC 95 %, R1=2.66 (System A1, 10-97 % MeCN over 3 min). MS (ESI+) for

C19H18CIN30,S m/z 388.2 (1V.[+H+). HRMS for C19H13CIN;O,S: calcd, 387.0808; found,
25  387.0821.

EXAMPLE 8

6-[(2-Methyl,4-tert-butyl-phenyl)sulfonyl]-4-piperazin-1-ylquinoline hydrochloride

The oxidation step was completed after 2 hours at ambient temperature. Purification by
30  column chromatography on silica gel 10-20 % MeOH in DCM gave the free amine which

was converted to the HCl-salt giving gray solid. Yield 17 mg (4 %). HPLC 95 %, R1=2.81



8.36 (m 1 H 8.66 (d, J=1.76 Hz, 1 H 8.81 (d, J=7.03 Hz, 1 H 9.85 (br.
s, 2 H, M5 (ESI+) for C23H27N302S mz 410.4 (M+H+). 10 EXAVPLE 12

6- [ (4- 1 sonpocepyd/qbsayl ) sul f onyl | - 4- pi per azi n- 1- yl qui nol i ReTIsEdrosomioer i de

4- 1 sopropyl t hi ophenol (0.152 g, 1.0 mmol ) was added dropwi se to a
suspensi on of tert- butyl

4- (6- brono-qui nolin-4-yl)-piperazine-I-carboxylate (0.2 g, 0.51 mmpl), Na-t
15 butoxide (0.192 g, 2.0 nmol) and Pd[P(Ph)3]4 (0.030 g, 0.025 nmol) in
ethanol (3 nL) at 90C and the m xture was stirred for 18 h. The m xture

was di | ut g8ysterh A THE- 9% MeCNewees niu:gy M&(ESlanfowzﬂingkd)iS:ﬂ/zam 29%eagnat ed.
The crude product was dissolved in and stirred for 15 m nutes

before 30 pofor CaubinlYsQratscaleridd3. 1?%fﬁ‘iﬂ3@;& 2198% stirred for 2 hours and
evaporated. The resi due was di ssolved in water and washed with CH2Cl12 20
(2x) and 2 N NaCH was added until pH reached 10 and the m xture was

extract ed EXAMPIER2C12 (3x), dri ed (MgJSHM) and evaporated. The crude

pr oduc rifie | ve, HPLC 5- 95 vvater/acetonl trile

ol | ecti nd- i AIm ifbiphenfis AoBipstazdirivylguinpline hydrochlogide i ssol ved i n
CH2C12 an %I%g ture
was evapo(rjl;iht%g% l%ﬁggép %aS%gnpuéﬂe@é@r?moﬁgN%R% Z%%t %ﬁmﬁ%ﬁgﬁbgm 25

1.17 (d, Xehn@B8chioma®gtdphy oﬁ@ﬂ&a@l (01:?.0 % MeO3 3141931\/14 gaverthe freéHmineGchidh 12

v, 2 i ) rdaohibrieqtstig ekt Vit 3§ mae Tl oig "miutk God ke o 5e >
0. 9$% NZ?%&’J‘@? P BXAOTAm 12, 4bn SHE 4 P K2R npPsd QBT

4- Pi pdPaziXl3iHy)2 B) {7[74{(1 (S TE 78U, i) gl Y Heiy8.32 (5, RAHE.§ TG hET)iss (d,

(8176 o, rogsiimdnp 1 Godeh MsERrdorodtangibnekant ST bl or "

4-(6-bro I r & (
o um B e e B S B 3 A5y

mol ) in SeBMe(dN oyg Jmijn)at 90C and the mixture was stirred for 18h. The
m xture was diluted wwth THE and filtered 5 through a plug of silica and
evapor at ed. The crude product was dissolved in TFA (5 nL) and stirred for
15 m nat eEaMPIE AP % H202 (1 nl) was added. The m xture was stirred

6-[(2,3-Dichlorophenyl)sulfonyl}-4-piperazin-1-ylquinoline hydrochloride
A total amount of 2.25 mmol, of the appropriate thiophenol was used and the reaction was
prolonged for another 8 hours. The oxidation step was completed after 24 hours at ambient
temperature. Purification by column chromatography on silica gel 10-20% MeOH in DCM
20  gave the free amine which was converted to the HCl-salt. Yield 15 mg (3 %). Yellow solid.
'"H NMR (400 MHz, DMSO-ds) & ppm 3.36 (m, 4 H) 4.10 (m, 4 H) 7.42 (d, J=6.78 Hz, 1
H) 7.75 (t, /=8.03 Hz, 1 H) 8.07 (d, J/=8.03 Hz, 1 H) 8.24 (d, /=9.04 Hz, 1 H) 8.33 (dd,
J=13.93, 8.41 Hz, 2 H) 8.70 (s, 1 H) 8.82 (d, J/=6.78 Hz, 1 H) 10.00 (s, 2 H). MS (ESI+)
for C1oH17CI.N30,S m/z 422.2 (M+H+). HRMS for C19H;7CIbN30,S: caled, 421.0419;
25  found, 421.0408. HPLC 95 %, R1=2.50 (System A1, 10-97 % MeCN over 3 min).

EXAMPLE 11
6-[(4-tert-Butylphenyl)sulfonyl]-4-piperazin-1-ylquinoline hydrochloride
tert-Butyl 4- {6-[(4-tert-butylphenyl)thio]quinolin-4-yl} piperazine-1-carboxylate
30 (0.60 g, 1.3 mmol) was dissolved in TFA (12 mL) and stirred for 30 minutes before H,O,
(0.65 mL, 6.3 mmol) was added. The mixture was stirred for 2 hours and water (5 mL) was

added. The mixture was evaporated and the residue was taken up in water and washed with



for 2 hours and evaporated. The residue was dissolved in water and washed
with CH2C12 (2x) and 2 N NaOH was added until pH reached 10 and the

m xt ure WO 2e0a/008828ed with CH2Cl2 (3x) dried (MSO4) amdTSE2a@aatoed. The
crude was purified by preparative HPLC 10 5-95 water/acetonitrile
collecting on mz 421.1. After evaporation the free am ne was dissolved in
CH2C12 and excess of HCl in diethyl ether was added and the m xture was
evaporated. Yield 0.024 g (10% . 1H NWMR (400 MHz, DVSO d6) S ppm 3.33-3.40
(m 4 H 4.13-4.21 (m 4 H 7.42 (d, J=7.03 Hz, 1 H) 8.02 (d, J=8.53 Hz, 2

51) 780:2%5 Hg d’féh)(l 'chei3 ng)DlToﬁeoéquleg‘usr’%laQ%aéaﬂst?d tz)\%}f dlo wlfaéll_lg@éa{é@l;% and hﬂ: 8680 ( d,

(System Almlxﬂ;me @7@/&M¢domﬁl CBL6121(3%), dmwl' CREF) AﬂTEéﬁanoeatcd Blbeytsidue was

6 b oo 4 el hnd1 38t RCREN G QiG] AR Rafiged wd vieorarstiping

1, 4-di aze&ﬁﬂ'@ae ﬁ&nﬂrewsféoe@drac%@aﬁcﬁwzsm whth BetiDétheraD &) kdCaded Fiedd: 0240 ol )

in DMSO at 100 C overnight. After cooling the mxture was poured into water

and exfr a6 %). Creyoolid. HREC ¥ YaRiT2. VA (Srstonnd LA & WeON qeer rmingiy ﬁéd

lsing & SMW bt BT3P0 0 48 (T HED% & 6 el SR
or! 1 NYB, 400 04, SO 3, D145 DD 115, (00PHTPHOS: B B @@025 (m

(dd, J=9. (836(211:(1%866_(411)]"1 @ﬁ%déh&glﬁibﬁ7oiﬂﬂ}liﬁh %33 &r. 512@) %5 (d
J=5.0 Hz, f o N302 1z 406. 4 (MH) +. HRVB (El
cal cd for @gﬁfﬁrﬁ{gﬁ%@sfﬁﬂ&%%ﬁms 1045. 30 IN%'ER&DI ATE 7 S/\o)

2004/Q©0828 PCT/ SE2003/ 001061 tert-Butyl-4 {3-[(4-tert-butyl phenyl )t hi o]

qui nolin-5 g k-l 4- di azepane-| -carboxylate (General Method A) The conpound
was prepar %rt - butyl 4-(6-bronmoquinolin-4-yl)-1,4- diazepane-l-

g LR . | 7
m n (5- 99 Hisbpfoblylcidoplaenol ((Q132 g, 1.0/milded) waseaddadd dropjvise thhERAFebidn bf drz-
butyl 4-(6-bromo-quinolin-4-yl)-piperazine-1-carboxylate (0.2 g, 0.51 mmol), Na-t-
15  butoxide (0.192 g, 2.0 mmol) and PA[P(Ph)s]4 (0.030 g, 0.025 mmol) in ethanol (3 mL) at
90°C and the mixture was stirred for 18 h. The mixture was diluted with THF and filtered
through a plug of silica and evaporated. The crude product was dissolved in TFA (5 mL)
and stirred for 15 minutes before 30 % H,0, (1 mL) was added. The mixture was stirred
for 2 hours and evaporated. The residue was dissolved in water and washed with CH,Cl,
20  (2x) and 2 N NaOH was added until pH reached 10 and the mixture was extracted with
CH,Cl; (3x), dried (MgSOy) and evaporated. The crude product was purified by
preparative HPLC 5-95 water/acetonitrile collecting on m/z 395.2. After evaporation the
free amine was dissolved in CH,Cl; and and excess of HCl in diethyl ether was added and
the mixture was evaporated. Yield 0.015 g (7 %). "H NMR (400 MHz, DMSO-dg) 8 ppm
25 1.17 (d,/~7.03 Hz, 6 H) 2.90-3.02 (m, 1 H) 3.34-3.42 (m, 4 H) 4.03-4.12 (m, 4 H) 7.39 (d,
J=6.78 Hz, 1 H) 7.51 (d, J/=8.28 Hz, 2 H) 7.96 (d, J=8.53 Hz, 2 H) 8.26 (d, /=9.03 Hz, 1
H) 8.29-8.36 (m, 1 H) 8.66 (s, 1 H) 8.80 (d, /=6.78 Hz, 1 H) 9.85-9.97 (m, 2 H). HPLC
95%, R1=2.65 (System A1, 10-97% MeCN over 3 min).

30 EXAMPLE 13
4-Piperazin-1-yl-6-{[4-(trifluoromethyl)phenyl]sulfonyl}quinoline hydrochloride



tert-Butyl-4{3-[(4-isopropyl phenyl)thio]

qui nol i n-5-y1}-1, 4-di azepane-| -carboxylate 10 (CGeneral Method A) The
conpound weoprepesed fromtert-butyl PCT/SE2003/001061

4- (6- bronoqui nol i n-4-yl)-1, 4-di azepane-1- carboxylate (0.5 g, 1.23 mmol)
and 4-isopropyl benzenethiol (0.19 g, 1.23 mml). Yield: 0.27 g (46 % of
the title conpound that was used in the next step w thout further
purification. HPLC 89 % RT: 3.67 min (5-99 % MeCN containing 0.1 % TFA
over 3 15 min); M (ESI+) for C28H35N302S m z 478.2 (MtH) + EXAMPLE 14

6- [ (4-t er4-THuylopteeNh sHhehSI W18 4; (.0 ndnél) 8726 padedldrybwide td1@ kispension of
hydrochl oride (Ceneral Method 20 The compound was synt hesized from

tert - but ylertbuy 4f®4br9@10rqlbmlm ﬁwbrwpqraﬁn@]l rfaxh%matﬁ ®-2 g,0.51 mmol), Sodium-

%llh}é éL | t4l ?@%ﬁp@%%ﬁfgmc?%%%&%%@)m ppm ggﬁj fthg&)lg%fggff) (b

s, 2 H 3P®e6 eﬁqbl’cheSmDauﬂd)wa& sﬁ&eﬂ lder 13311 Zhé'huﬁurblvetsrdﬂﬁtedzmkﬁ THF?@d(ﬁlferéii 2 |‘|)
716 (d,  J=7. > H 7.94 (d, J=8.

8 19 (d, theemsh alpiug qf swcazasld@vmr @d ljm@rvdejpmsiucs “@2 disgolvgdgn ”QFMS mlL)

i 93%%?"55)%515 firles iRyl pReq 080! @%ﬁg&&g@%tﬁ%%% SQMED

4- (1, 4- D faz ehanrs hngt |e)1apﬁ)r{1tédl-Tlbe'E§1®lmj¢VM§Qolh)eﬂlihmmﬂahdl swiasiedd wigh CH,Cl,
hydr ochl or.i Cener a he canmpound was prepared from

et But s ] N SR ph Ry IPF 1P 0 B AR By avas axiracted with

Litle vo So0e bR0S5Re POR i fpShaich: PUTHRLS washiba PbrbBypia Pl (e
DVBO-16) H9pprmtel/ag@oritkile toBedington rﬁ/zl4)212 Aftef &raperatidn He fr& Sfinemas1 H) 3. 25
126, 5" i, dsoljedin EPy anegbessiof HGT iR ooy Ves Sadesl and thomigrogg visp ¢ o

b o 6o (rplitegSytia bloskrhod. M A bgB MR NSO Bl s pp e & o3

9% RT: 2.Hp4AB. 15099 B MEOXH,0k-81033Hz, 1iH) 8.0 &bl/e8 33 Hz, 2 H) 8.25-8.35 (m, 3
H) 8.37-8.53 (m, 1 H) 8.76 (d, J=1.76 Hz, 1 H) 8.80 (d, ~=7.03 Hz, 1 H) 9.95-10.05 (m, 2

15 H). Yellow oil. HPLC 95 %, R1=2.66 (System A1, 10-97% MeCN over 3 min).

INTERMEDIATE 6
tert-Butyl 4-(6-bromoquinolin-4-yl)-1,4-diazepane-1-carboxylate
6-Bromo-4-chloroquinoline (3.5 g, 14.5 mmol) was reacted with ferz-butyl 1,4-diazepane-
20 1-carboxylate (3.7 g, 18.8 mmol) and K,CO; (4 g, 29 mmol) in DMSO at 100 °C
overnight. After cooling the mixture was poured into water and extracted with DCM. The
organic layer was washed with water, dried (MgSO,) and evaporated. The residue was
purified by flash chromatography using a gradient of EtOAc:hexane 1:1 to 2:1 giving 2.1 g
(36 %) of yellow oil. '"H NMR (400 MHz, CDCls) & ppm 1.47 (d, J=5.5 Hz, 9 H) 2.08-2.16
25 (m, 2H)3.35-3.44 (m, 4 H) 3.60-3-73 (m, 4 H) 6.87 (d, /=5.5 Hz, 1 H) 7.69 (dd, J=9.0,
2.0 Hz, 1 H) 7.88 (d, /=8.5 Hz, 1 H) 8.16 (s, 1 H) 8.65 (d, /=5.0 Hz, 1 H). MS (ESI+) for
C19H24BrNsO; m/z 406.4 (M+H)+. HRMS (EI) calcd for C19H24BrN3: 405.1052, found
405.1045.

30 INTERMEDIATE 7



R7T R OOS 1 ~ ~N 10 WO 2004/000828 PCT/ SE2003/001061 EXAMPLE g R 16
7-(2-Chl or o- 6- net hyl - benzenesul fonyl )-1-pi perazin-1-yl- (N 1 isoquinoline
hydr ochl owDdeo4@oo28) 17 PCT/SE2003/001061
7-(2-t-Butyl - benzenesul fonyl ) - 1- pi perazi n- 1-yl -i soqui nol i ne CNJ
hydrochloride i N 18

7- (3, 4-Di chl oro-benzenesul fonyl ) - 1- pi perazi n-1-yl -i soqui noline ci (N)

hydr ochl ori de 19

7- (3, 4-D net hyl - benzenesul fonyl ) - 1- pi perazi n-1-yl -i soqui nol i ne CND

hydr ochl Ofeh'thut}yl-Qﬂ-[(4-tert-butylphenyl)thlo]qulnolm-S I’l} -1,4-diazepane-1-carboxylate
7-(2,5-D net hyl -benzenesul fonyl) - 1I-piperazin-1-yl-isoquinoline (

hydr ochl ofGeaeraliMephod 4

o SPoch St BERESRE R LAphlr Ao BEHERA G- bHmd ALY Flarbilhe 1

7- Benzenegdaddxgtid (0.5 1.2} eindel® padp -'ker#bui;ﬂ@ﬂt}éﬂéﬂhd)lr(mly ﬂ%ﬂhﬁfol)dﬁeld\'O@7N 23
7-(4-tert-Butyl-benzenesul fon lI-%P g § di az 60an 1 a/ i soqui_nol i ne,
hydr ochl of (‘H’e@ ?f thgtiblg compoun LC39 %, Rr min (5-99 % MeCN containing 0.1

7- (2- Chl og,0p rylk“@enzenesul fonyl)-1-[1, 4] di azepan-1-yl]- /N I-~
I soqui nol | ne ydroc ride c~ ND 25
7- (3, 5-D net hyl - benzenesul fonyl)-1-[1, 4] di azepan-1-yl]- /N isoquinoline

hydrochl opl 4% MEDIATE 8
tert-Butyl-4{3-[(4-isopropylphenyl)thio]quinolin-5-yl}-1,4-diazepane-1-carboxylate
10  (General Method A)
The compound was prepared from tert-butyl 4-(6-bromoquinolin-4-yl)-1,4-diazepane-1-
carboxylate (0.5 g, 1.23 mmol) and 4-isopropylbenzenethiol (0.19 g, 1.23 mmol). Yield:
0.27 g (46 %) of the title compound that was used in the next step without further
purification. HPLC 89 %, Rr: 3.67 min (5-99 % MeCN containing 0.1 % TFA over 3
15 min); MS (ESI+) for CasHasN30,S m/z 478.2 (M+H)".

EXAMPLE 14
6-[(4-tert-Butylphenyl)sulfonyl]-4-(1,4-diazepan-1-yl)quinoline hydrochloride
(General Method B)

20 The compound was synthesized from tert-butyl-4 {3-[ (4-tert-butylphenyl)thio]quinolin-5-
yl}-1,4-diazepane-1-carboxylate (0.27 g, 0.55 mmol).
Yield: 20 mg (8 %) of the title compound.; '"H NMR (270 MHz, DMSO-dg) & ppm 1.25 (s,
9H)2.31 (brs, 2 H) 3.25 (brs, 2 H) 3.49 (brs, 2 H) 4.11 brs, 2 H) 4.26 (brs, 2 H) 7.16 (d,
J=7.1Hz, 1 H) 7.65 (d, J/=8.2 Hz, 2 H) 7.94 (d, /=8.2 Hz, 2 H) 8.19 (d, J/=8.7 Hz, 1 H)

25 826(d,J=8.71H)8.62(d, /~6.3 Hz, 1 H) 8.75 (s, 1 H) 9.65 (br s, 2 H); MS (ESI+) for
CaaH20N30,8 m/z 424.2 (M+H)". HPLC 93%, Rr: 2.79 min (5-99 % MeCN over 3 min).

EXAMPLE 15
4-(1,4-Diazepan-1-yl)-6-[(4-isopropylphenyl)sulfonyl]quinoline hydrochloride
30 (General Method B)
The compound was prepared from tert-Butyl-4 {3-[(4-isopropylphenyl)thio]quinolin-5-y1}-
1,4-diazepane-1-carboxylate (0.27 g, 0.57mmol). Yield: 15 mg (6 %) of the title



ND 26 7-(3,4-Dichloro-benzenesul fonyl)-1-[1, 4] di azepan-1-yl]- ci (N

i soqui nol i ne hydrochl oride N WD 2004/ 000828 PCT/ SE2003/ 001061 27

7- (4- Chl owo-2oevmes8sul fonyl ) -1 -[ 1, 4] di azepan- 1-yl ] -i soq®RCARSER08/0D105)
hydrochl oride N 28

7-(3,4-Dirnet hyl -benzenesul fonyl )-1-[1, 4] di azepan-1-yl]- N isoquinoline
hydrochloride I CN 29

7-(2-tert-Butyl -benzenesul fonyl)-1-[1, 4] di azepan-1-yl]- N isoquinoline
hydrochloride I _ /\ N 30 7-Benzenesul fonyl -1|-pi perazi n-yl -i soqui noli ne

hydr ochl Ocrdm;jﬁ)uﬁ&) "HINMR (270 MHz, DMSO-ds) 6 ppm 1.16 (d, /=6.9 Hz, 6 H) 2.31 (br s, 2 H)
7-(4-tert-Butyl - benzenesul fonéé-l - pi perazin-yl -1 sogw noli ne (N)
hydr ochl of-P@€nN H) 3.2 G41ho48 fig P H)IeD0b8 5.00HD 626 (Behéntd) B1O(,N a Br

Lancast er xlg i, Niry 7ls1Va Bi=gt N2 B FoaVaBs PUD, 2 1) 8.18 (d, J=8.7 Hiz, 1 H)
8.30 (d, /=8.4 Hz, 1 H) 8.62 (d, J/=6.1 Hz, 1 H) 8.75 (s, 1 H) 9.62 (brs, 2 H); MS (EST+)

5  for CysHyN30,8 m/z 410.4 (M+H)+. HPLC 93 %, Rr: 2.70 min (5-99 % MeCN over 3
min).

Table 2
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NOIl~ RNRLegend to Schene 3: i) POC13i

i11) Nat-BOQoos/dodgzehenol s, Pd(PPh3)4i n- 5 BuOH;

di ethyl ether. INTERVEDI ATE 9 7-Bronp- 1-Chl oroi soqui noline
oxychloride (46.6 nmL, 0.5 nol) at room tenperature was added,
portionw se, 7-brono-I-hydroxyisoquinoline (11.2 g, 0.05 nol).

was heat ed
t enper at ur e,

10

cautiously onto ice/water (200 nmL). Dropw se addition of aqueous ammoni a
rai sed f and the Tesulting precipitate was coff efRed b RrtTatd
washing wWith cold water. The solid was dried under reduced vacuum at 45
for 12 h| 13186 g T®1Bilog-6-Beigderzericsutfonyl)d aliratagintl-yitH NVR g\lf
1 H), 8.34-8.38 ({dsoqdincinbnydfochidridk) . 8. 03-8.07 (m 2 5 H) d,
6 Hz, 1 H); HPLC | 96% LCWVS: 242, 244,246. Nucl eophilic disp a rhent of
Chl ori ne ‘”““IMZ_%B}% S — e
4- ( 7- Br offo- i soqui jn oV PR hpPrey L augir ¢ ac bgf}};l
ester Tola suspenshyelnqcl@fndé' brono- 1 -chl oroi soqui noli ne (3> I
i n DVSO JZO m.) at roomtenperature was added either caf boxy |c acid
tert-buty BB 4t HBro-behzenetulonyl)-1-piperazin-1-yl-isoquinoline ci N
hydrochloride Q ¢ EN]
19 7-(3,4-Dimethyl-benzenesulfonyl)-1-piperazin-1-yl-isoquinoline N
hydrochloride EN]
20 7-(2,5-Dimethyl-benzenesulfonyl)- 1-piperazin-1-yl-isoquinoline N
hydrochloride \g [Nj
21 7-(p-Chloro-benzenesulfonyl)-1-piperazin-1-yl-isoquinoline al N
hydrochloride © [N]
22 7-Benzenesulfonyl-1-[1,4]diazepan-1-yl-isoquinolin ,hydrochloride (N
0
23 7-(4-tert-Butyl-benzenesulfonyl)-1-[1,4]diazepan-1-y1]- N
isoquinoline, hydrochloride $ (_)
N
24 7-(2-Chloro-6-methyl-benzenesulfonyl)-1-[1,4]diazepan-1-yl}- N
isoquinoline hydrochloride /@\m ( )
- N
25 7+(3,5-Dimethyl-benzenesulfonyl)-1-[1,4]diazepan-1-yl]- N
isoquinoline hydrochloride \Q/ (J
- N
26 7-(3,4-Dichloro-benzenesulfonyl)-1-[1,4]diazepan-1-yl]- | N
isoquinoline hydrochloride é{ ‘ ( )
N

NN) CLC C1 NONO
ii) K2C03, DMF, BOC-di am nes;

i v) TFRCTHER®B/O00H6HCL in
To phosphorus

The m xture
to 100 C for 90 min with rapid stirring. On cooling to room
the m xture was WO 2004/ 000828 PCT/ SE2003/ 001061 pour ed,

on,

C
(s,
J



38.8 mmol ) or
car bonat e

BOC- honopi perazine (7.77 g,
(5.36 g, 39 mol).

38.8 Mol ) and then potassi um
The m xture was heated to 110 C for

24 h.

cool i ng, wbeoewooogzse 15 was poured onto ice/water (50 mprT&EA0SNOIEACE ed
conbi ned organi ¢ phases were washed

with ethyl

sul f ate.

silicain afilter funnel

Renoval

acetate (3 x 50 nL).
with water 50 nlL) and brine (50 ni).
of sol vent under

The

Bef or e

crude p
toap

r oduct .
| ug of

On

dryi ng over anhydrous sodi um
reduced pressure gave
Purification was performed by applying the crude materi al
and eluting with heptane/ethyl

acetate (2:1) and

gave 2.73 9 ¢h4d AR7- AQnMEEB&E&éMm& -0 T Ydazt Jiso 7§hé¥ ‘(rn TN
8.13-8.18 (d, J= ah( y% pqy da. jg g’ 5@; 65
(d, J=12|Hz, 1 H)|, y‘}r°“2bi°“71"'25 m 1H, 3 64-3.73 (m 4 (m 4
H, 1.49|(s, 9 H| LOMS: 392,394, 395. | NTERMEDI ATE 11 25

4- ( 7- Br orm-i-soguilnol ine- 1-viV-[1 4ldiazepane-l -carboxyli¢ }l(‘ldrr TE_I’T-hILtPH
ester 2.75 gX{(52 %(3¢£%W1&Fﬂzeﬂe§’8“PI§{{)édli]fifaﬁm!z ébc13) 8[8.pno-8. 24 1
H), 8.0648.12 (d,| iSoquinSlinkifiydrcthibiide 7.54-7.68 (m 2 H), 7.1 1 ,
3.47-3.74 (m 8 H, 1.98-2.16 (m 2 H, 1.48 (s, 9 H); | 406 , 408.
30 Pal I'adi um cat al ysed aryl thiol coupling To 7-bronD-I-thlor0|soquinoline
(1 nmol) |Tn pat an-7-@akr-Befl-teidzneafifohyDONN YRBRBIAL W€ Was added sodi U
tert-but oxi de (481 nu. 2 %%!Ihb(fhlol (1.5 nmol) and tety (m

2004/ ooo%za PCT/ séi‘%g‘ﬁ?ﬁ‘ﬁ t¥i pheny! phosphi ne pal | adj uni (§0 ny
catalyti¢). The m xture was heated to 120 C for 16 h. On coollnq to r oom
t enper at e, 3¢ & M BB EsheHS1-1-bibdrainsyilisb GO Mydthdnlohde € UTT DY W Ui _JHF-
Renoval of solvent under F%%ucgg pr§§5u§2 gave t he crude l‘gnuct m%é} ﬁas
used witlthout further purification in the subsequent steﬁ -5-| NTERMEDI ATE
12 4-

[ 7- ( 2- Chljor 036- net higHerpRayiybesanchdfonsl-) -pipsradpuyliobhuinmlide yi | - pi azi ne-t: carpox
ylic acild tert-bufyl 8 %hgr A m xture of 4-(7-brono-isoquinpline- E;]

-yl) - plpera2|ne- -car oxylic acid, text-butyl ester 1¢ 549, 1.3
mol ), 2-chl oro- 6- net hyl -t hi ophenol (0.206 g, 1.3 mmol), _BuO §0.44 g,
4.5 nmml|), Pd(PRh3)4 (74 ng, 0.065 mmol) in nBuOH (10 nﬂ) was heated at

110 C, 3h. The



reaction mxture was filtered. The filtrate was concentrated and the

resi due was dissolved in ethyl acetate. The organi c phase was washed with
wat er (50woi2ood/@pg28separated and dried (MgS04), filter @dT/SEp@3waloati| es
wer e evaporated and the residue was purified by 15 flash col um

chromat ography (Si @2, n-heptane: ethyl acetate 8:2) to give 530 ng of the
title conpound as colourless oil (yield 86.4 %. 1H NVWVR (CDC13) S 8.05 (d,
1H), 7.65 (d, 1H), 7.20-7.45 (m 5H), 7.15 (d, 1H), 3.26-3.40 (m 4H),
3.10-3.20 (m 4H), 2.5 (s, 3H, 1.38 (s, 9H). 20 | NTERVEDI ATE 13

4-[7-(2- tScaeing!3- phenyl sul fanyl ) -i soqui nol i n-1-yl ] - pi perazi ne-| -carboxylic
acid tert- butyl ester A mxture of 4-(7-brono-isoquinoline- 1

-yl )-piperazine- 1 -carboxylic acid, ert-butyl ester (0.5 g, 1.3 nmmol),
2-t-butyl -thi ophenol (0.216 g, 1.3 Ry 2B~ BuO (0.44 g, 4.5 mol), 25
Pd(PPh3)4 (74 mg, 0.065 nmml) in n-BuQp m.) was heated at 110 C, 3h.
The reaction mxture was filtered. The trate was concentrated and the
resi due was dissolved in ethyl aceambg&er The organi c phase was washed wth
water (50 nL x 3), separated and drie:lL(l\/gSO4) filtered. The volatiles

wer e evaporate d the residue was purjfied by flash colu

chr omat ogr aphy i 0 n- hept ane: ethyl ladetate 8:2) to g of the
30 title conmpound RAs colorless oil (yield 71 % . 1H NIVR 13 8800810
(m 2H), 7.15 WO 4/ 000828 PCT/ SE2003/ 001 61 7.65 (m 7 3.60-3.70 (m
1H), 3.30-3.45 ( H, 3.05-8.20 ( 55"(5 9H) , 15 (s, 9H).

| NTERVEDI ATE 14 -~

4-17-(3,4-Dichl oro ph nylg,ulfanyl)-lsoqw nolin-1-yl]-pi pera rboxyl i
c acid tert- butll -ﬁ A m xture of
4-(7- brorm>;/soqw neFipg- 1-yl ) - pi per azi ne- I-carboxyllc aC|d utyl

ester (0. 53\%701 3 mmol ), 3,4-dichloro-thiophenol (165 yL 1 3 mol ),
Nat BuO (0. 44 mrol ), Pd(PPh3)4 (74 ng, O. 065 -BuCH (10 nl)
was heat ed 10 C iish. The 10 reaction m xture waQ red ithe filtrate
was concenttated ang the residue was dissolved in et chet te. The

a

organi ¢ phaseé was shed with water (50 nL x 3), sepa and dried

t
(MyS04) , fit\ll r 1JShi\;jlatiles wer e evaporated and the

resi due was
R

purified by|/ NN s
| R

ek C)

1 1l
S S
/

Legend to Scheme 3: i) POCls; ii) K»CO;, DMF, BOC-diamines; iii) Nat-BuO, thiophenols, Pd(PPhs),; n-
5  BuOH;iv) TFA, H,0,; v) HCl in diethyl ether.

INTERMEDIATE 9
7-Bromo-1-Chloroisoquinoline
To phosphorus oxychloride (46.6 mL, 0.5 mol) at room temperature was added,
10  portionwise, 7-bromo-1-hydroxyisoquinoline (11.2 g, 0.05 mol). The mixture was heated

to 100 °C for 90 min with rapid stirring. On cooling to room temperature, the mixture was



flash col um chromat ography (Si 02, n-pentane:ethyl acetate 9.5:0.5-+48:2) to
give 230 ng of the title conpound as colorless oil (yield 36 %9. 1H NMR
(CDC13) owe.2tov®o28 (m 2H), 15 7.90 (bs, 1H), 7.65-7. 7RCTrsE2@BH01061 10- 7. 55
(m 3H), 3.50-3.65 (m 4H), 3.20-3.30 (m 4H), 1.50 (s, 911). | NTERVED ATE
15

4-[7-(3, 4- Di net hyl - phenyl sul fanyl ) -i soqui nol i n-1-yl ] - pi perazi ne-I|-carboxyl i
c acid tert- 20 butyl ester A m xture of 4-(7-brono-isoquinoline- 1

-yl )-piperazine- 1 -carboxylic acid, tert-butyl ester (0.5 g, 1.3 nmol),
3, 4- di metyked Gh@ﬂhﬁg%’cc{ k@/@va‘t@r 2do ﬁLg]{Dﬂo}l)WﬂE%H@iﬁn(& affleclls athnfonidMaRRkd ,
Pd(PPh3) 4 (74 ng, i n n- Bu was heated at 110 C, 3h.
The r eacthe pH=|81an¢1 theareswlting ptempnte@ Watmelleqtctd bhﬁbrams, weshingwitaceld veatet. t he

id | ved .25 t d
W th vt et es s WRgarteBlon oA A -CRE BRI S eI FE R iR BR0°
vol ati | eslsaﬁtrea @m@m@ag 388 qsm)dgmvms gyma‘s B, W), §oxR8l07¢ml oM
chr omat ogr aphy (Si 02, n-pent ane: et hyl ‘acetat e 5-->8 2) to give 260 ny

of thé til), é%ﬁ%(ﬂhd =aéH@olﬁ)I HBbCo%%(yCMSd 242,294,246 H NVR (CDC13) S
8.00-8.10 (m 2H), 7.55-7.65 (m 3H), 7.40-7.50 (m 1H), 7.10-7.30 (m
2H), 3.30-3.40 (m 4H), 3.10-3.20 (m 30 4H), 2.30 (s, 311), 2.25 (s, 3H,
1.50 (s, NibleopiiliefipiReARRBoChloPmne¢003/ 001061 | NTERMEDI ATE 16

4-17-(3, 5-Di net hyl - phenyl sul fanyl ) -i soqui nol i n-1-yl]-pi perazi ne-|-carboxyl i
c acid tert- butyl ester A m xture of

4-(7-bro | -yl)-pi perazine-1-carboxylic acid, tent-butyl
ester W@%ﬁ%| ), 3,5-dinethyl-thiophenol (180 ng, 1.3 mmol),
Nat Buf@ ( O4+47-Bgomé-iboquinoline-1yippbidizinet éartmxylic Qﬁﬂ mmlbl)ty'l &taBuCH (10 nl)

was heated at 110 C, 3h. The reaction mxture was fil f||trate
was conceh? A SuegnsioRof 71'@“?@%1 thidorisequnelys (344 & i 3 g |m§>§\g$§?§0

Olr\/ggnol4§: p]?)%ﬁfteir’}@gr YI@E atch?ﬂf@f Elrbd3fhic %dﬁeﬁ)oalty? glg ipCrasind (7.95 | :‘d

€S Were “evapor at e e resi due
purified 388 hiinbl) asBO@hmnuplpbnamna(b@ﬁ 8388 (rﬁncﬂ?an&nhpmpbiasmmtcbﬂobnaic etate

9.8:0. 2- 2 f th I I I I
(vi el g 6540 & Y RRD EROEB s Rescisais 11 FheC T2t Iy Cloeopis pinpge
. 60- 15 75Wﬁ§'f)ou!rk& onté 1ée7theg§50(1HL) &d extlzact%@ vs(lﬁhsethﬁ'dl:etat% (@9{ i(hﬁL). ik,

combined organic phases were washed with water 50 mL) and brine (50 mL). Before

drying over anhydrous sodium sulfate. Removal of solvent under reduced pressure gave
crude product. Purification was performed by applying the crude material to a plug of
silica in a filter funnel and eluting with heptane/ethyl acetate (2:1) and gave 2.73 g (54 %)

20  yellow oil. '"H NMR (CDCls) & 8.20-8.22 (m, 1 H), 8.13-8.18 (d, /= 6 Hz, 1 H), 7.65-7-71
(dd, J= 12, 3 Hz, 1 H), 7.59-7.65 (d, /=12 Hz, 1 H), 7.21-7.25 (m, 1 H), 3.64-3.73 (m, 4
H), 7.27-7.36 (m, 4 H), 1.49 (s, 9 H); LCMS: 392,394,395.

INTERMEDIATE 11

25  4-(7-Bromo-isoquinoline-1-yl)-[1,4]diazepane-1-carboxylic acid, fert-butyl ester
2.75 g (52 %) yellow oil isolated '"H NMR (CDClL3) & 8.19-8.24 (m, 1 H), 8.06-8.12 (d, J=
9 Hz, 1 H), 7.54-7.68 (m, 2 H), 7.11 (m, 1 H), 3.47-3.74 (m, 8 H), 1.98-2.16 (m, 2 H), 1.48
(s, 9 H); LCMS: 406,407,408.

30 Palladium-catalysed aryl thiol coupling
To 7-bromo-1-chloroisoquinoline (1 mmol) in butan-1-ol (20 mL) at room temperature

was added sodium tert-butoxide (481 mg, 5 mmol), thiol (1.5 mmol) and tetrakis



3.40-3.50 (m 4H), 3.10-3.20 (m 4H), 2.25 (bs, 6H), 1.50 (s, 9H. 15

| NTERVEDI ATE 17

4-17- (p- Ghbapery@beay| sul f anyl ) -i soqui nol i n- 1-yl ] - pi per aPChSERsGadO6KY! | C
acid tert- butyl ester A m xture of 4-(7-brono-isoquinoline- 1

-yl )-piperazine-1 -carboxylic acid, tent-butyl ester (0.5 g, 1.3 muol),
p-chl oro-t hi ophenol (188 ng, 1.3 mmol), NatBuO (0.44 g, 4.5 mmol), 20
Pd(PPh3)4 (74 nmg, 0.065 nmol) in nBuOH (10 nL) was heated at 110 C, 3h. The
reaction mxture was filtered. The filtrate was concentrated and the

resi due hehydsiRispBide pAllAtM|(60 AGeEaIStc) T TR AigarY Wadhtard t¥ya30 v@shed W t h
wat er (5\(,)\@@ yﬂ%ﬂﬂ, igsepgr at ed zgndﬂ%el ed?t 8 filtered. The volatiles

),
wer e evapbrGn e@h@gdo roran fesepetiafronthe myiRire wag ﬁh9refi thrensh silisaehuting with

o of 25 T AR Mol or s B hARA B G Bhfe f?? Uit tuadel it st oo s)
S 8. 05- 8. Whhéun fulidr purifichiibn/in the Gcubseqdr steg.. 40-7.50 (m 211), 7.15- 7 30 (m

3H), 3.45-3.55 (in, 4H), 3.10-3.15 (in, 4H)), 1.50 (s, 9H). WD 2004/ 000828
PCT/ SE2003/ 001061 | NTERVEDI ATE 18

4- (7-Phen E'MWA ' ui nol i ne-1-yl)-pi perazi ne-I-carboxylic acid,
tert-but ymest er %@422, 423. 5 | NTERMEDI ATE 19
4-[7-(4- té—r[V-(Bﬂlﬂd»mpdﬁmqthnyﬁmy}sh}fahybapdqnmdlhel-yl]ypipembEFlazamymic ar boxyl

i ¢ acid, § ester LCVGS: 478,479. 10 | NTERMEDI ATE 20
4-(7- Phen?‘Fl 151"'1’ H eP@qu nol i ne-1-y1) - [ 1, 4] di azepane-| - car boxyl i ¢ acid,

tert-butyh mBsiebr Mgy b%&ﬁo@&%uﬁ%ﬁne—l%lﬂ -PipERMAE! lpa_ﬁbc%éb/hc acid, rert-butyl ester

4-[7-(4-tent-Butyl - phenyl sul fanyl ) -i soqui nol i ne- g/ [11 4] di azepane-| -carb
oxylit0ac(®@ g & éntm@lo;tzfchlemt@meﬂsfl-tmphmb(m g, 1.3 mmol), NarBuO (0.44 g, 4.5

mmol), Pd(PPh3)4 (74 mg, 0.065 mmol) in nBuOH (10 mL) was heated at 110 °C, 3h. The
reaction mixture was filtered. The filtrate was concentrated and the residue was dissolved
in ethyl acetate. The organic phase was washed with water (50 mL x 3), separated and
dried (MgSO0.), filtered. The volatiles were evaporated and the residue was purified by

15  flash column chromatography (SiO,, n-heptane: ethyl acetate 8:2) to give 530 mg of the
title compound as colourless oil (yield 86.4 %). "H NMR (CDCls) & 8.05 (d, 1H), 7.65 (d,
1H), 7.20-7.45 (m, 5SH), 7.15 (d, 1H), 3.26-3.40 (m, 4H), 3.10-3.20 (m, 4H), 2.5 (s, 3H),
1.38 (s, SH).

20 INTERMEDIATE 13
4-[7-(2-t-butyl-phenylsulfanyl)-isoquinolin-1-yl]-piperazine-1-carboxylic acid zert-
butyl ester
A mixture of 4-(7-bromo-isoquinoline-1-yl)-piperazine-1-carboxylic acid, tert-butyl ester
(0.5 g, 1.3 mmol), 2-z-butyl-thiophenol (0.216 g, 1.3 mmol), Naz-BuO (0.44 g, 4.5 mmol),

25  Pd(PPhs)s (74 mg, 0.065 mmol) in n-BuOH (10 mL) was heated at 110 °C, 3h. The
reaction mixture was filtered. The filtrate was concentrated and the residue was dissolved
in ethyl acetate. The organic phase was washed with water (50 mL x 3), separated and
dried (MgSQ,), filtered. The volatiles were evaporated and the residue was purified by
flash column chromatography (SiO2, n-heptane: ethyl acetate 8:2) to give 440 mg of the

30 title compound as colorless oil (yield 71 %). "H NMR (CDCls) & 8.00-8.10 (m, 2H), 7.15-



20 | NTERMEDI ATE 22

4-[7-(2-Chl oro-6-net hyl - phenyl sul fanyl )-isoquinoline-1-yl]-[1,4] diazep
ane-1- cawbaxedioos2aci d, tert-butyl ester MS: 416, 417, 418CT/SE2008MTERVEDI ATE
23 4-[7-(3, 4-Di net hyl - phenyl sul fanyl ) -i soqui noline-1-yl]- [1,4]

di azepane-| -carboxylic acid, tert-butyl ester Ms: 396, 397,398. 30

| NTERVEDI ATE 24 4-[7-(3, 4-Di chl or o- phenyl sul fanyl)-isoqui noline-I1-yl]-[1,4]
di azepane-| -carboxylic acid, tert-butyl ester WO 2004/ 000828

PCT/ SE2003/ 001061 Ms: 436, 437438. | NTERVEDI ATE 25

4- [ 7- (4- Cnérme-ADeBsLSUT( @RyiH); B 308U @h,1488); 1.081312d (h,Bl0] 855p2198D] t.6@r boxyl
ic acid, 5 er@butyl est@gr ) : 402, 4 zf.m)i NTERVED! ATlégze RaDH) Y
4-[7- (3, 4s8et hyl - phenyl sul f anyl ) -i soqui nol i ne-1-y1] -[ 1, 4]

di azepane-| -carboxylic 10 acid, tert-butyl ester LCVS: 464, 465, 466.

| NTERVEDI ATE 27

4-[ 7- ( 2- tNTERBUEDIAPTRay | sul fanyl ) -i soqui nol i ne-1-ylj-[1, 4] di azepane-|-carb
oxylic acid, 15 tert-butyl ester LCMS: 492, 493, 494, BOC deprgtection and
oxi dabi orf-BF(GphDisidoresphenyisdiaaybdseaqminelined-yilpiperaring- I-carboxylie acidferty was
di ssol Ve%}dt@l{s'&érﬂ uoroacetic acid (1.5 nL) at 0 C and 20 stirred for 15
mns at thi enperature. To this was added 33% aqueous hydrogen peroxi de
sol uti on Amitfee of 4-(7-bloena-deqhiholinge- yRtpip@azins- 1 shitoxglic atid, fedtbutyd epter at ur e

por 90 M A 20,2 fuan, §{4§$@§\%}$ﬁﬁ§pﬁﬁo B WYY SRS b0 A 2 ™)

mmol), Pd(PPhs)s (74 mg, 0.065 mmol) in n-BuOH (10 mL) was heated at 110 °C, 3h. The

10 reaction mixture was filtered. The filtrate was concentrated and the residue was dissolved
in ethyl acetate. The organic phase was washed with water (50 mL x 3), separated and
dried (MgSO0,), filtered. The volatiles were evaporated and the residue was purified by
flash column chromatography (SiO, n-pentane:ethyl acetate 9.5:0.5—8:2) to give 230 mg
of the title compound as colorless oil (yield 36 %). 'H NMR (CDCls) & 8.10-8.20 (m, 2H),

15 7.90 (bs, 1H), 7.65-7.75 (m, 2H), 7.10-7.55 (m, 3H), 3.50-3.65 (m, 4H), 3.20-3.30 (m, 4H),
1.50 (s, 9H).

INTERMEDIATE 15
4-[7-(3,4-Dimethyl-phenylsulfanyl)-isoquinolin-1-yl]-piperazine-1-carboxylic acid zert-
20  butyl ester
A mixture of 4-(7-bromo-isoquinoline-1-yl)-piperazine-1-carboxylic acid, tert-butyl ester
(0.5 g, 1.3 mmol), 3,4-dimethyl-thiophenol (175 uL, 1.3 mmol), NazBuO (0.44 g, 4.5
mmol), Pd(PPh3), (74 mg, 0.065 mmol) in n-BuOH (10 mL) was heated at 110 °C, 3h. The
reaction mixture was filtered. The filtrate was concentrated and the residue was dissolved
25  inethyl acetate. The organic phase was washed with water (50 mL x 3), separated and
dried (MgSO0,), filtered. The volatiles were evaporated and the residue was purified by
flash column chromatography (SiO,, n-pentane:ethyl acetate 9.5:0.5—8:2) to give 260 mg
of the title compound as colorless oil (yield 44 %). "H NMR (CDCl;) & 8.00-8.10 (m, 2H),
7.55-7.65 (m, 3H), 7.40-7.50 (m, 1H), 7.10-7.30 (m, 2H), 3.30-3.40 (m, 4H), 3.10-3.20 (m,
30 4H), 2.30 (s, 3H), 2.25 (s, 3H), 1.50 (s, 9H).



ethyl acetate (3 x 50 nL) was foll owed by the washing of the conbined
organic layers wth brine (50nL). The organic extracts were dried over
anhydr ousweadiumsal f ate and 25 then the sol vent was remroTsa2aaderetr educed
pressure. The crude product was purified by preparative LCMS. Treatnent of
the purified material with HCl/Ether (1M 1 nL) gave the final product as
a white solid. EXAMPLE 16 30

7- (2- Chl or o- 6- net hyl - benzenesul f onyl ) - 1- pi perazi n- 1-yl -i soqui nol i ne
hydrochl oride A m xture of

4-17-(2- CﬂNdlBIH\QEDEAmEImphenyI sul fanyl)-isoqui nolin-1-yl]-piperazin-|-
carboxylic, acid tert-but ester 160 ng, 0.340 mmmol), H202 (30%in water,
200 ul), vid Z@EQIPUGG@ZE*P qummlln-tlryl]-bumrnmneﬂmarhax;dnc(ahdﬁe}t— was
heat ed at lﬁﬁy . A water soI ution of NaOH (IN) was added (pH = 14),

et hyl acetat®e was added and the organi c phase was separated, dried

(VSO o Iinebl SHbibnic eqitb bl o RRAAs edadBdyRORIY, oINS
B 1 5%, ' 33mmEB, $P et Bricahesol 08 rl@ramOi)séT@tBJ&@‘H/gﬂﬁi 56 9.
e L;Feet A6 ERP AR (e, ¢ O B IR SBHORT L0l wid GRIT G 1 ke’

g l(i) 1Ii|)0, E)i‘(;f&ﬁoﬂ nbstufawasfilkered. Ble-3trde Védmcoﬂé'@ntraﬁdgﬁd ale]ﬁsﬁiﬂé wadlissolded> (S,

7-(2-t- But“grNﬁ%ﬁ?ﬁ@%?&?%ﬁlw@%wwaﬂeﬁ with wates gunhal Ineephsatidonkdl or i de A

m xture Ofdried (MgSO,), filtered.

4-[7-(2- tbute yl( f); heﬁ)ylls leﬁefi an hef V(-)llatélgs &Vﬁ%eoeivagorftedlafd HreprS‘r“gE? Was PmE:%erdol??&yl iC
acid 10er tﬂakiucdhmﬁs:hmmz(tagr?aphsg(&@,517ﬁenlfﬁii@|e)h 1 Eediate 03002 L8 Wb Ylive 80Thy -
trifluoroagetic acid (3. nL) was heated at 0 C, 2h. The reéact1on was

cont i nued 5thsrtHleprmpaindss eloylsse ol (yieh! GSo¥out HONMR (CRCH) § 8N5-& (radded (pH

= 14 t ted, d d
R v P e R R o R s S
pur| fied BylOF3.86 (mcAI) 6T10c3120 (7] 499), 223Y(bs, FHIL1.50 §b romet hane: net hanol

8:2) tolead to 50 ng of the title corrpound asfree ase (yield 56 %9 . The

free base vvas converted into hydrochloride by treatment with HO in

duethyg e m@nb ﬁ?l—i30—l—d4) 20 6 8.55 (d, 1H), 8.25 (d, 1H), 7.95-8.10
(m , 7.55 1 55-7.65 (m 2H), 7.4 (d, 1H), 3.60-3.75 (m 4H),

3. 40 3 50 4([ﬁ}(pﬂlpr(&piiﬁlﬂmlfzﬁiﬂ).-isoquinolin-l-yl]-piperazine-l—carboxylic acid tert-

butyl ester
A mixture of 4-(7-bromo-isoquinoline-1-yl)-piperazine-1-carboxylic acid, tert-butyl ester
(0.5 g, 1.3 mmol), p-chloro-thiophenol (188 mg, 1.3 mmol), NarBuO (0.44 g, 4.5 mmol),

20 Pd(PPhs)s (74 mg, 0.065 mmol) in nBuOH (10 mL) was heated at 110 °C, 3h. The reaction
mixture was filtered. The filtrate was concentrated and the residue was dissolved in ethyl
acetate. The organic phase was washed with water (50 mL x 3), separated and dried
(MgS0y), filtered. The volatiles were evaporated and the residue was purified by flash
column chromatography (SiO,, n-pentane:ethyl acetate 9.5:0.5 —> 8:2) to give 300 mg of

25  the title compound as colourless oil (yield 50 %). 'H NMR (CDCls) 6 8.05-8.15 (m, 2H),
7.60-7.70 (m, 2H), 7.40-7.50 (m, 2H), 7.15-7.30 (m, 3H), 3.45-3.55 (m, 4H), 3.10-3.15 (m,
4H), 1.50 (s, 9H).



EXAMPLE 18 7-(3, 4-Di chl or o- benzenesul fonyl ) - 1- pi perazi n- 1-yl -i soqui nol i ne
hydrochl oride 25 A m xture of
4-17- (3, awoi2ob/og28phenyl sul f anyl ) -i soqui nol i n-1-yl ] - pi peTsEW3ODHO6Rr boXy! i
c acid tert-butyl ester (230 ng, 0.47 mml), H202 (30%in water, 0.5 i),
trifluoroacetic acid (1.5 nL) was heated at 50 C, 2h. The reaction was
continued overnight at 35 C A water solution of NaOH (1N) was added (pH =
14), ethyl acetate was added and the organic phase was separated, dried
(MgS™), filtered. The filtrated was concentrated and 30 the residue was
purified QWTHRASBDTOTBNM® chr omat ography (Si 02, dichl oronet hane: net hanol
9:1) The free base was converted into hydrochl oride by WO 2004/ 000828
PCT/ SE2oo%@alimlswfiaeal-weqummﬂerlﬂd)-plmrmm-lr;chrlmxy&m atidl, ehrt-butyddstdb ny of
the title c@%fg ?12'514 1H N\R (CH30Hd4) 8 8.75-8.85 (m 1H), 8.10-8.30 (m
7. 908 %%y, 7.75-7.85 (m  111), 7.50-7.60 (m 1H), 3.85-3. 90
(m 4H) 3.50-3.70 (m 411) 5 EXAMPLE 19

7- (3, 4- | - enzenesulfonyl) 1- pi perazi n-1-yl -i soqui noli ne
hydr ocﬁl oﬁh&k&’lﬁp

4-[7-(3,4 Loyl - ] i nof i n- 1- zoiperazi ng-| -.carboxyl i
¢ lactd et J?’i“ﬂ““?‘e@“’“?% R o SRR Vg PR AT e neis 00
trifluorodeebutylesierd (1.5 nL) was heated at 50 C, 2h. The reaction was
conti nued é% h% at 35 C. A 10 water solution of NaOH (1N) was added (pH
= 14), I‘Rﬁﬁ ct4178 was added and the organi ¢ phase was separated, dried
(I\/gSO4) filtered. The filtrated was concentrated and the residue was
purified by flash col um chronmat ography (Si 02, dichloronethane: net hanol
9:1) THe INGERMERIAEE280nverted into hydrochloride by treatment with HA
in diethyl, gther to ned, 2 f t title conpound. 111 NMR 15
G0k BB lER 1P inphing Y-t fiaprpanse - Sabhorgie agidh et by
7.60-7.70eftx 1H), 7.35-7.40 (m 1H), 3.90-4.00 (m 4H), 3.55-3.65 (m
4H), 2.35 bs 63? EXAMPLE 20

7-(2, 5-Di @iZ8nesul f onyl ) - 1- pi perazi n- 1-yl -i soqui nol i ne

hydr ochl oride 20 A m xture of 4- [7-(2,5

-di net hyl - phenyl sul fanyl )-isoquinolin- 1 -yl] -piperazine- 1 -carboxylic
aci d ﬂért-INUTEYJI\/IEBIAerEQ%O nmg, 0.846 mmol), H202 (30%in water, 0.5 nm),

trifluoroacetic acid (3 nL) was heated at 50 C, 2h. The reactlon was
conti nued 0[\7&1Tf?"@ﬁllt&l-p@glxl,sulﬁnyl)-lsoqumolme— -yl ,4]diazepane-1-carboxylic acid,

tert-butyl ester
MS: 424,425,426.

20 INTERMEDIATE 22
4-[7-(2-Chloro-6-methyl-phenylsulfanyl)-isoquinoline-1-yl]-[1,4]diazepane-1-
carboxylic acid, zerz-butyl ester
MS: 416,417,418.

25 INTERMEDIATE 23
4-[7-(3,4-Dimethyl-phenylsulfanyl)-isoquinoline-1-yl]-[1,4]diazepane-1-carboxylic
acid, zert-butyl ester
MS: 396,397,398.

30 INTERMEDIATE 24
4-[7-(3,4-Dichloro-phenylsulfanyl)-isoquinoline-1-yl]-[1,4] diazepane-1-carboxylic
acid, zert-butyl ester



wat er solution of NaOH (1N) was added (pH = 14), ethyl acetate was added
and the organic phase was separated, dried (MJSO4), filtered. The
filtratedwaasodmwo2ent rated and 25 the resi due was puri f iPed/SEgooBloashl col um
chr omat ography (Si 02, dichl oronethane: net hanol 9.8:0.2-+49.5:0.5) The free
base was converted into hydrochloride by treatnent with HO in diethyl
ether to obtained 120 ng of the title conpound. 1H NVR (CH30H d4) 8
8.75-8.80 (m 1H), 8.25-8.30 (m 1H), 8.05-8.20 (m 2H), 7.60-7.70 (m
3H), 7.30-7.35 (m 111), 4.00-4.10 (m 4H), 3.60-3.70 (m 4H), 2.30- 30
1.35 (bs, ¥iK)436/4374994/ 000828 PCT/ SE2003/ 001061 EXAMPLE 21

7- (p- Chl or o- benzenesul fonyl) - 1-pi perazi n-1-yl -isoqui noline hydrochl oride A
m xt ure of

4-17-(p-c s |.f anyl ) -i soqui nol i n-1-yl ] - pi perazi ne-1|-carboxylic
acid text W@@%ﬁ?iw ng, 0.65 mmol), H202 (30%in water, 0.5 nl),
trifl uor oaspt@dcChloréphdngiBulfhnyl ali 0. [

conti nued O\ime(r ni ghta?t % C. gylmg?gr s})ﬁﬂ.tlﬁg]nﬁo‘ﬂ@lazgﬂane ﬂ%afﬁxﬁ&hbﬁ@i& (pH =
14), et5hylte'z§'tl’é‘1t3é!te§t°ﬁ/as added and the organic phase was separated, dried
(MySOH), g gI‘FU 4. The filtrated was concentrated and the resi due was
purified by flas E:ol umm chr omat ography (Si 02, dichl or onet hane: net hanol
9.5:0.5->9.0:1.0) The free base was converted into 10 hydrochl ori de by
treatment w HC _in dlethyl ether to obtained 70 ng of the title
conpound. %@ﬂd@ 8 8.75-8.85 (m 2H), 8.10-8.25 (m 3H)

8 oo 8. 08 55-3.
Sans G ity pndn iy T“&“‘f‘&ﬁ'iﬁ @5%(‘(1}“3%%%% SR
hydrodﬁl oraclibtﬁﬂbugdesﬂeerl\/R (DMSO-d6) 8 9.3 (s, 1 H, 8.58 (s, 1 H,
8 26- 8. 30 J= 9 8.1- 8.13 2 H), 8.01-8.06 (d, J= 6 Hz, 1
, 7671’(@1?#6434%466% 53-7.58 (d, J_([anz H)l H) | 3.70-3.(90(m 4H)
358366(m 2 H), 3.29-3.40 (m 2H); LOVE: 368,369 HPLC: 98 % 20

EXAMPLE 23
7- (4-tert ISOERMBRREYEREIUl f onyl ) - 1-[ 1, 4] di azepan-1-yl ] -i soqui nol i ne

hydrochlo d, 69 1 , 8.65 1
. 8.00- é“?g(z ’ﬁ%q%“iygph&“y'é{ﬂfwﬁ"émﬂg gws ﬁ:llﬂ'ﬁ@%ﬁw,e-lrcgboxyh‘ew 96
(d J359 Hers-batytlestef. 60-7. 67 (d, J= 9 Hz,
LCMS: 492,493,494,

BOC deprotection and oxidation of thiols to sulphone derivatives
Each thiol (0.2-1.14 mmol) was dissolved in trifluoroacetic acid (1.5 mL) at 0 °C and

20 stirred for 15 mins at this temperature. To this was added 33% aqueous hydrogen peroxide
solution (5-100 mL). The resulting mixture was stirred at room temperature for 90 min and
then treated with sodium hydroxide solution (1M, 25 mL). Extraction of this mixture with
ethyl acetate (3 x 50 mL) was followed by the washing of the combined organic layers
with brine (50mL). The organic extracts were dried over anhydrous sodium sulfate and

25 then the solvent was removed under reduced pressure. The crude product was purified by

preparative LCMS. Treatment of the purified material with HCl/Ether (1M, 1 mL) gave the

final product as a white solid.

EXAMPLE 16

30 7-(2-Chloro-6-methyl-benzenesulfonyl)-l-piperazin-l-yl-isoquinoline hydrochloride
A mixture of 4-[7-(2-chloro-6-methyl-phenylsulfanyl)-isoquinolin-1-yl]-piperazine-1-
carboxylic acid zerz-butyl ester (160 mg, 0.340 mmol), H,O, (30% in water, 200 ul),



H, 7.33-7.38 (d, J= 9 Hz, 1 H), 4.01-4.09 (m 2 H, 3.83-3.91 (m 2 H),
3.43-3.52 (m 2 25 H), 3.23-3.33 (m 2 H, 1.25 (s, 9 H); LCVS: 424, 425,
HPLC. 97 WO 20EXMM2BE 24 7- ( 2- Chl or o- 6- et hyl - benzenesul PPamsIER603AO) Y]

di azepam | -yl ]-isoquinoline hydrochloride 30 Isolated 27 ng 1H NWR
(DVMSO-d6) 8 8.81 (s, 1 H, 828 (m 1 H), 8.10-8.18 (d, J=6 Hz, 1 H,
7.94-8.08 (m 2 H), 7.45-7.62 (m 3 H, 7.36-7.42 (d, J= 6 Hz, 1H)
3.75-3.86 (m 2 WD 2004/000828 PCT/ SE2003/001061 H), 3.41-3.51 (m 2 H),
3.18-3.32 (m 2 H, 2.8 (s, 3 H, 2.14-2.19(m2 H; LCVs: 416,418 HPLC

98 % EXM&(EOQ&t@ acid (2 mL) was heated at 50 °C, 2h. A water solution of NaOH (1N) was
7-(3, 5- @ﬂd ¥I - benzenesul fonyl )-1-[1, 4] di azepan- 1-yl]-isoqui noline

hydrochl H 5 dfheta! acetatg was pidwRnd DMBmeaey phase v86 separatbd Hrieds. 67 (m 1

7 50.7, SOk %@f”ed“)fs%ﬁﬁr%%d %%690295%@%@5'91@ %f‘%ﬁﬁe‘a‘#as%uﬁﬁed 5L 5 (i

2 H, 3. %hﬁllﬁéllrélﬁhtograﬂhy (SiAB3dichlordmdtiané:ndethaho? 8:2) 10 Rad k 77 lgMPitne 36, 438,
HPLC: 95 % 10 EXAMPLE 2

7-(3, 2- meus?mﬁléﬁéﬁ@mbémd@? Y0)4Tlen foahnsa was gpveareddutonol i ne,

(4 92" gl bl Bty W i R yrighed) b Thhmrg s 46391

(H)d , 3_88 17—1)9840548 20J(rn 3H71;7 65(<H)IH)77 397153 (f, &f{b)(sisséﬂasqnﬁaﬂ)ls bh-3. 15)(%17 7 73
4.09- 4, 161H()n%9%(%+)’5H)3 69 3 75 (rn 2 H) 2 33-2.46 (m 2 H); LCIVB 368, 369;
HPLC. 97 % EXAMPLE 27 20

7- (4- Chl or o- benzenesul fonyl ) - 1- [ 1, 4] di azepan- 1-yl ] -i soqui nol i ne,

hydr déhl (BXNMPLIESW ated 41 rrg. 'H NMR ( DMBO- d6) S 9. 27 (s 1 H, 868 (m I

H),7997§_Z_L7‘$n] I-‘%lFf 75d\_J-—9Hz 7.33-7.39 (d, J=6
He, 1 H) -@cRug-bensepesuiionyl)- kpwrsﬂgé yl(lmqlgnﬂ}ne ydrgchlogige(m 2 1),
3.23-3.3% fn'ﬂtm% @4—[72(211%11%& %ﬂeﬂﬂﬁulﬁn%%oﬁ%mﬂ%]-ﬁﬂv%razﬂfi‘-%rb&%h@ acid
tert-butyl ester (273 mg, 0.571 mmol), H,0, (30% in water, 1 mL), trifluoroacetic acid (3
mL) was heated at 50 °C, 2h. The reaction was continued overnight at 35 °C. A water
15  solution of NaOH (1N) was added (pH = 14), ethyl acetate was added and the organic
phase was separated, dried (MgSOy), filtered. Thc? filtrated was concentrated and the
residue was purified by flash column chromatography (SiO;, dichloromethane:methanol
8:2) to lead to 50 mg of the title compound as free base (yield 56 %). The free base was
converted into hydrochloride by treatment with HCl in diethyl ether. "H NMR (CH; OH-d,)
20 58.55(d, 1H), 8.25 (d, 1H), 7.95-8.10 (m, 3H), 7.55 (d, 1H), 7.55-7.65 (m, 2H), 7.4 (d,
1H), 3.60-3.75 (m, 4H), 3.40-3.50 (m, 4H), 1.55 (s, 9H).

EXAMPLE 18
7-(3,4-Dichloro-benzenesulfonyl)-~1-piperazin-1-yl-isoquinoline hydrochloride
25 A mixture of 4-[7-(3,4-dichloro-phenylsulfanyl)-isoquinolin-1-yl]-piperazine-1-carboxylic
acid tert-butyl ester (230 mg, 0.47 mmol), H,O, (30% in water, 0.5 mL), trifluoroacetic
acid (1.5 mL) was heated at 50 °C, 2h. The reaction was continued overnight at 35 °C. A
water solution of NaOH (1N) was added (pH = 14), ethyl acetate was added and the
organic phase was separated, dried (MgSQ.), filtered. The filtrated was concentrated and
30  theresidue was purified by flash column chromatography (SiO,,
dichloromethane:methanol 9:1) The free base was converted into hydrochloride by



25 EXAMPLE 28

7- (3, 4-D nmet hyl - benzenesul fonyl )-1-[1, 4] di azepan-1-yl ] -i soqui nol i ne,

hydr ochl owbadeo4/dogszBat ed 10 ng. 111 NVR (DMSO d6) 8 9. 41P(C3/SE2008/001081 67 (S,
1H, 800816 (m 3 H, 7.76-7.82 (m 1 H, 7.68-7.77 (d, J=9 Hz, 1 H,
7.32-7.42 (d, J= 9 Hz, 2 H), 3.99-4.4030 (m 4 H, 3.49 (m 2 H, 3.33 (m
2 H, 2.29 (s, 3 H, 2.25 (s, 3 H; LCOM: 396,397; HPLC. 92 % WO

2004/ 000828 PCT/ SE2003/ 001061 EXAMPLE 29

7-(2-tert-Butyl -benzenesul fonyl)-1-[1, 4] di azepan- 1-yl ] -i soqui nol i ne,

hydr ochl Ofréﬁﬁlentlxﬁi% gicadn ﬁlem%ﬁl eﬁa’éi‘ MWt&ﬁ&ﬁB’ﬁ@ofﬁl&ﬁWs&ﬁpouﬁdH}HN&mz (s, 1
H, 8.06-8.16 (m 2 H), 7(m 2 H - 7.72-7.78 (m 1 H). 7.61-7.70

(m 1 H), (CHAWH-7)458(76;8. 815:(19 Hli), 820+3)30 (n8.46D, 3993 Q(hﬁmAH"H) 778768 (s, 2 H),

BxnpLE bSO o £ 553 0 Kmﬁ%@%%?@?m E8hui nol e, _hya oeh ori de

|solated 10 ng. 1H NVR (DMBO-d6) 8 9.04 (s, 1 H), 8.65 (s, 1 H), 8.12-8.16

(d, J=6 Hz, 1 H, 7.98-8.05 (m 5 H), 758772(m 2 H), 7.32-7.36 (d,

JH;L?: I—%é EXWMPBEJS-4.04 (m 4 H), 3.80-3.86 (m 4 H): LCVB: 354, 355;

(e tort TP pesulonYD-1spiparazi-h-vlisoaginaling Jvdrachipride o 11 o1 e

|( 30| ?t eg %Z%{m%re |1_>|)H4fﬂf7/1%3 ,(Mﬁf@t hél}@suiﬁf&nﬂ}lsolluhibhnﬁrﬂf p(}ﬁrazinel-'l) cz;rB%)gﬂtcSGEZSQ
- 7

(d, J=12 meid tert-bytyl vst@'ﬂﬁ(g BIE, 0(5§ mlllllﬂl)ﬁH}Qz (3Q%|-1}1 Waéelsgﬁsn%)s tl(lﬂﬁloraaqqslc

3RI 2903 HﬁO é H]é)l §@) wéLs I%e%te(d at 58 E) 2h. |‘I%N%eac %r? W%;' (]EontﬁlQleH'Pbgmg%Q at0/§5 -@% e3
10  water solution of NaOH (IN) was added (pH = 14), ethyl acetate was added and the
organic phase was separated, dried (MgSOy), filtered. The filtrated was concentrated and
the residue was purified by flash column chromatography (SiO,,
dichloromethane:methanol 9:1) The free base was converted into hydrochloride by
treatment with HCI in diethyl ether to obtained 20 mg of the title compound. 'H NMR
15 (CH;0H-d,) 6 8.75-8.80 (m, 1H), 8.10-8.25 (m, 3H), 7.70-7.85 (m, 2H), 7.60-7.70 (m,
1H), 7.35-7.40 (m, 1H), 3.90-4.00 (m, 4H), 3.55-3.65 (m, 4H), 2.35 (bs, 6H).

EXAMPLE 20
7-(2,5-Dimethyl-benzenesulfonyl)-1-piperazin-1-yl-isoquinoline hydrochloride
20 A mixture of 4-[7-(2,5-dimethyl-phenylsulfanyl)-isoquinolin-1-yl]-piperazine-1-carboxylic
acid fert-butyl ester (380 mg, 0.846 mmol), H,O; (30% in water, 0.5 mL), trifluoroacetic
acid (3 mL) was heated at 50 °C, 2h. The reaction was continued overnight at 35 °C. A
water solution of NaOH (1N) was added (pH = 14), ethyl acetate was added and the
organic phase was separated, dried (MgSOs), filtered. The filtrated was concentrated and
25  the residue was purified by flash column chromatography (SiOa,
dichloromethane:methanol 9.8:0.2—9.5:0.5) The free base was converted into
hydrochloride by treatment with HCl in diethyl ether to obtained 120 mg of the title
compound. "H NMR (CH3;0H-d,) & 8.75-8.80 (m, 1H), 8.25-8.30 (m, 1H), 8.05-8.20 (m,
2H), 7.60-7.70 (m, 3H), 7.30-7.35 (m, 1H), 4.00-4.10 (m, 4H), 3.60-3.70 (m, 4H), 2.30-
30 1.35 (bs, 6H).



25 WD 2004/ 000828 PCT/ SE2003/ 001061 EXAMPLE NAME R R3 32

4-Chl oro-N-[4-(pyrrolidin-3-yloxy)-1- O naphthyl]benzenesul fonam de

hydr ochl owDceo44ps28Cl 33 4- Met hoxy- N-[ 4- (pyrrol i di n- 3- ylPETRE2M3/0@661

napht hyl ] benzenesul f onam de hydrochl oride HN Ove 34
5-Chloro-N-[4-(pyrrolidin-3-yloxy)-1- / O naphthyl]thiophene-2-sul fonam de
hydrochloride HN S CI 35 4-Chl oro-N-[4-(piperidin-3-yloxy)-1- OX

napht hyl ] benzenesul f onam de hydrochloride CI H 26

4- Met hoxy- N-[ 4- (pi peridin-3-yloxy)-1- - -- O naphthyl]benzenesul f onam de
hydrochl ogxdgspyeo 37 5- Fl uor o- 2- net hyl - N- [ 4- (pi peri di n-4-yl oxy)-1- F
napht hyl ] benzenesul f onam de hydrochloride 6N H 38

5- Chl or o- N(p[-&h((p’pfimnzmesuh'oyylb-iyplpemzm-l-/yl-iso@molme hydrochloride

Zaghhf 2?'0] ¥ ORIF eg@}-ﬁ; -F%]?)fodP 1sy%d8@@}9g|3&1£1@ erbf -y. -p1peraz1%8—1-carboxylic
napht hyl }zi&‘d\?eﬁzﬂlﬁﬁfyiﬂ dseR I TRy 65 BRNAIRH,D8 (30% in water, 0.5 mL), trifluoroacetic
5 acid (3 mL) was heated at 50 °C, 2h. The reaction was continued overnight at 35 °C. A
water solution of NaOH (I1N) was added (pH = 14), ethyl acetate was added and the
organic phase was separated, dried (MgSO,), filtered. The filtrated was concentrated and
the residue was purified by flash column chromatography (SiOa,
dichloromethane:methanol 9.5:0.5—9.0:1.0) The free base was converted into
10  hydrochloride by treatment with HCl in diethy! ether to obtained 70 mg of the title
compound. "H NMR (CH30H-d,) & 8.75-8.85 (m, 2H), 8.10-8.25 (m, 3H), 8.00-8.08 (m,
2H), 7.60-7.68 (m, 3H), 3.85-3.95 (m, 4H), 3.55-3.65 (m, 4H).

EXAMPLE 22

15 7-Benzenesulfonyl-1-[1,4]diazepan-1-yl-isoquinoline hydrochloride
30 mg. "H NMR (DMSO-ds) 5 9.3 (s, 1 H), 8.58 (s, 1 H), 8.26-8.30 (d, /=9 Hz, 1 H), 8.1-
8.13 (m, 2 H), 8.01-8.06 (d, J= 6 Hz, 1 H), 7.6-7.76 (m, 3 H), 7.53-7.58 (d, /=6 Hz, 1 H),
3.70-3.90 (m, 4H) 3.58-3.66 (m, 2 H), 3.29-3.40 (m, 2H); LCMS: 368,369 HPLC: 98 %.

20 EXAMPLE 23
7-(4-tert-Butyl-benzenesulfonyl)-1-[1,4]diazepan-1-yl]-isoquinoline hydrochloride
Isolated 69 mg. "H NMR (DMSO-ds) 8 9.2 (s, 1 H), 8.65 (s, 1 H), 8.09-8.15 (d,J=6 Hz, 1
H), 8.03-8.08 (d, J= 15 Hz, 1 H), 7.89-7.96 (d, /=9 Hz, 2 H), 7.60-7.67 (d, /=9 Hz, 2
H), 7.33-7.38 (d, /=9 Hz, 1 H), 4.01-4.09 (m, 2 H), 3.83-3.91 (m, 2 H), 3.43-3.52 (m, 2
25 H),3.23-3.33 (m, 2 H), 1.25 (s, 9 H); LCMS: 424,425, HPLC: 97 %.

EXAMPLE 24
7-(2-Chloro-6-methyl-benzenesulfonyl)-1-{1,4]diazepan-1-yl]-isoquinoline
hydrochloride

30  Isolated 27 mg "H NMR (DMSO-ds) & 8.81 (s, 1 H), 8.28 (m, 1 H), 8.10-8.18 (d, /=6 Hz,
1 H), 7.94-8.08 (m, 2 H), 7.45-7.62 (m, 3 H), 7.36-7.42 (d, /= 6 Hz, 1 H), 3.75-3.86 (m, 2



N H WO 2004/ 000828 PCT/ SE2003/ 001061 40
4-Chloro-N-{4-[(3R)-pyrrolidin-3-yloxy]-1- C | o~A

napht hyl }Wweraem®ese8f onam de hydrochloride N H Schene 2CDSER0S0QISN+, O NH
z \ ViV Vii Vv iii OHOO[ Pn nboc boc R RLGS Oz HN OHNO
'\ v '\ OO[ nNPnNH IH C boc Legend to Scheme 4: (i) tert-butyl
3- hydroxypyrrolidine-|-carboxylate or tert-butyl 4- hydr oxypi peri di ne-1- 5
car boxyl ate, PPh3, DEAD, THF; (ii) H2(g), Pd/C, MeOH (iii) R -SQ-d,
pyridine, CHzZCI 2; (iv) HCl in diethyl ether General nethod C Mtsonobu

reaction Gf), 341i3,5106d, TER/ 1808 3piah2 BOC) 96 @%?9._13-7%.‘»93&02‘ kst di ne and
4- 10 hydro)X)A/lEi Efpr?%%n% ?f- Nitro- £ nag}?]t hol GLI(1 quiv.) was g?ssol}qved I n THE
(3 nL/ rm‘DI4)1,6’ S HPLC: 98 %.

EXAMPLE 25
5 7-(3,5-Dimethyl-benzenesulfonyl)-1-[1,4]diazepan-1-yl]-isoquinoline hydrochloride

Isolated 62 mg. "H NMR (DMSO-ds) 8 9.35 (s, 1 H), 8.67 (m, 1 H), 8.00-8.18 (m, 3 H),
7.58-7.69 (m, 2 H), 7.45-7.41 (d, J= 6 Hz, 1 H), 7.30-7.35 (m, 1 H), 4.06-4.14 (m, 2 H),
3.86-3.97 (m, 2 H), 3.42-3.52 (m, 2 H), 3.23-3.31 (m, 2 H), 2.33 (s, 6 H) 2.23-2.25 (m2
H); LCMS: 436,438, HPLC: 95 %.

10
EXAMPLE 26
7-(3,4-Dichloro-benzenesulfonyl)-l-[1,4]diazepan—l-yl]-isoquinoline, hydrochloride
Isolated 11 mg. "H NMR (CD;0D) 6 8.88 (m, 1 H), 8.23-8.29 (d, J= 12 Hz, 1 H), 8.13-
8.16 (d, /=3 Hz, 1 H), 8.04-8.10 (d, /=9 Hz, 1 H), 7.88-7.94 (d, /= 9 Hz, 1 H), 7.79-

15 7.84(d,J=6Hz, 1 H),7.67-7.73 (d, J=9 Hz, 1 H), 7.42-7.46 (d, J= 6 Hz, 1 H), 4.28-
4.35 (m, 2 H), 4.09-4.16 (m, 2 H), 3.69-3.75 (m, 2 H), 2.33-2.46 (m, 2 H); LCMS:
368,369; HPLC: 97 %.

EXAMPLE 27

20  7-(4-Chloro-benzenesulfonyl)-1-[1,4]diazepan-1-yl}-isoquinoline, hydrochloride
Isolated 41 mg. "H NMR (DMSO-ds) 8 9.27 (s, 1 H), 8.68 (m, 1 H), 7.99-8.17 (m, 5 H),
7.66-7.75 (d, J=9 Hz, 2 H), 7.33-7.39 (d, /= 6 Hz, 1 H), 4.03-4.11 (m, 2 H), 3,83-3.93
(m, 2 H), 3.43-3.53 (m, 2 H), 3.23-3.32 (m, 2 H), 2.19-2.30 (m, 2 H); LCMS: 402,404;
HPLC: 98 %.

25
EXAMPLE 28
7-(3,4-Dimethyl—benzenesulfonyl)-l—[1,4]diazepan-1-yl]-isoquinoline, hydrochloride
Isolated 10 mg. "H NMR (DMSO-dy) 5 9.41 (s, 1 H), 8.67 (s, 1 H), 8.00-8.16 (m, 3 H),
1.76-7.82 (m, 1 H), 7.68-7.77 (d, J=9 Hz, 1 H), 7.32-7.42 (d, J= 9 Hz, 2 H), 3.99-4.40

30 (m, 4H),3.49 (m, 2 H), 3.33 (m, 2 H), 2.29 (s, 3 H), 2.25 (s, 3 H); LCMS: 396,397,
HPLC: 92 %.



butyl 3-hydroxypyrrolidine-1-carboxylate (2 equiv.) was added fol |l owed by
PPh3 (2 equiv.). The solution was kept under N2-atnosphere and cooled with
i ce- bat h.woDoettwys2azodi car boxyl ate (DEAD;, 2 equiv.) wasPaddedoodioomei se. The
ice-bath was renoved after 10 min and the reaction mxture was stirred at
anbi ent tenperature 15 overnight. The sol vent was evaporated and the

resi due was re-dissolved in Et QAc. The WO 2004/ 000828 PCT/ SE2003/ 001061
formed precipitate was collected by filtration. The solution was
concentrated in vacuo and purified by flash chromat ography (Si02,

Et OAc: i so- hexane 2: 8- +Et OAc) Ceneral nethod D 5 Reduction of

ni tronapht hal ene derivatives To a sol ution of correspondi ng

ni t r onaphtReAMEEE 291 equiv.) (prepared by General method A) in MeOH (2

m./ I d/ C d .t t t

overni ght Tdaaer S biagnt i P 1 DR E - Ao pg e olodte ang ¢ ne
filtrate wate@smger’\ﬁmotumscb Y 8 91y @'NH?CEOSZ@.SPPI)ds O&Lsair@(ﬁpaqﬁ!ﬁt hal ene
derivatives. 10 General nmethod eaction of am honapht hal ene derivatives

wi th sbl f dfyi-7.8h(or 2 HesT. 72}7é785(01,dtﬂ)0ﬁ 6 7. Thenank i) SdbAdh 4d.efre 9, R\IBL | ves

et Y e PRSI S TR 2 3% 290 Sy 2 B Pl bR ™

stirred a442aabs.cmp1 Ceopey, at ure overni ght, washed with HJd (1M (2 nl) and
dried (MgSH4). The volatiles were elim nated under vacuo and gave the crude
product which were purified by flash chromat ography (Si02,

Et CAc: isom ) to give desired sulfonamde. 20 General nethod F
Deprotection O goc group The sul fonam de derivatives (prepared by General
Met hod0 C) wmaeﬂesamhyleﬂ-pimemzmcmliboqnﬂmlmu; hpdrovkidridend treated with an

excess of HC in diet t her é I\/{9 Stirring at anbient tenperature
over ni ght lsadaed 1@mg rﬁm alskbd QB 1\/@),93 @Sdis) BED.&L D 161(Htfabilm 25

giving thq gy bled LIRS, 7?§s-17.t7§ Y 9 P59 S e, (IS -2 BEF ©

H), 3.80-3.86 (m, 4 H); LCMS: 354,355; HPLC: 98 %.

15 EXAMPLE 31
7-(4-tert-Butyl-benzenesulfonyl-1-piperazin-yl-isoquinoline, hydrochloride
Isolated 10 mg. '"H NMR (DMSO-ds) 6 9.33 (s, 1 H), 8.57 (s, 1 H), 8.24-8.29 (d, /=9 Hz,
1H), 8.11 (m, 2 H), 7.91-7.97 (d, /=9 Hz, 2 H), 7.60-7.66 (d, J= 12 Hz, 2 H), 7.52-7.57
(d, /=6 Hz, 1 H), 3.59-3.68 (m, 4 H), 3.29-3.40 (m, 4 H), 1.24 (s, 9 H); LCMS: 410,411
20  HPLC: 90 %.

Table 3

I¢O

25



3- Hydr oxypyrrolidine (lequiv.) was dissolved in MeOH (I nL/ ol ) and cool ed
on ice- bath. (BOC)20 (1. lequiv.) was added and the m xture was stirred for
2 h at amvpDents/@0828enper ature. Pyridi ne/water (10/1 QrL) paasEaedodioand t he

m xture was stirred overnight. Evaporation of solvents and co-evaporation

wi th toluene provided the desired boc- protected 3-hydroxypyrrolidine. WO
2004/ 000828 PCT/ SE2003/ 001061 | NTERMEDI ATE 28 tent-Butyl
3-[(4-nitro-1-napht hyl)oxy] pyrrolidine-I-carboxylate (General Method O

The crude product was purified by colum chronmat ography. The conpound was
prepared 5 from 4-nitro-1-naphthol (2.85 g, 15.1 mvol). The material thus
obt ai ned_was di ssolved in snmall anpunt of EtOAc and i So- hexane was added.

The for npdX4dFLH \WSMEol | ected by filtration andRiriturated WRCh MeOH tg
give the[purg tit J;Cg 1&93 g . HPCC—99% RT=270 Pws
10- 97% MeCN over nﬁn EEE‘ - %{% CDC13) 8 wpm 1. 46 (dfg\fJ 03\Hz,
9 H 2.2B- 2.38(rr“a§“] dE oftilppider 20 1 H 6.
J=8.53 Hz, 1 H 7}58 (t J753Hz H)773(t 53HzJH)834(dd,
J=20.33,| 8.78 Hz} 2 H) 8.75 (d, J9. 04 Hz, 1 H).|MSY(ESI+) forl Cl19H22N205
mz 376.2 (MNH)+  359.2 (MeH)+, 303.2 (MtBu)+| HELC 99% RI=2.78 nin
(Syst em Bl 10-90046 MeCN—over 3 m n\ 15 | NTERMVEDL ATE 29 TprT-Bl_liyl
3-{ (4-am no- > napht Wﬁh?’ii’%\l’]“rfﬂffc’&}ﬁl?aiy}?éY)rl'car boxyl at €--( Gener al |Mefho
The conppund was pieplbylpehzéneafforianide hytedhlatide 1 (2]6 7.2 mmol|)HN :
2.1g (87]% of the title conpound as purple soli LC 96 % RT=1.768 nin
(System A, 10-97 % MeCN over 3 mn). HPLC 95 % .604 mn (SystemB |,
10- 90% MeCN over B min). 20 1H NVR (400 MHz, Dl\/B( 8 ppm 1 37 (d, J22.)59
Hz, 9 H|2.12 (s,|2 H) 3.43-3.46 (m 4 H 4.96 O|(s, 2 H 6./63
(d, J=8.D3 H¥4 1 FBCEOB:NT4dpynBMIOkﬂ-,I 1 H 7. 4 (d —6 02, & % 2
H 7.94-B.01 (m SL+)..for. 03 dz, FFQI\T’ 73N
(MtBu)+ 229.2 (M Fﬂﬂ’?%@% G B A S fj
[ (4- chl of ophenyl ) sul fonyl] am no}-1-napht hyl )oxy] pyrro i n& |- carboxyl ate
(Gener al Fetgpd E‘§ 4-Chloro-N-[4-(piperidin-3-yloxy)-1- »
naphthyl]benzenesulfonamide hydrochloride @ Q
N
H
26 4-Methoxy-N-{4-(piperidin-3-yloxy)-1- N
naphthyljbenzenesulfonamide hydrochloride © 0
N
H
37 5-Fluoro-2-methyl-N-[4-(piperidin-4-yloxy)-1- \
naphthyl]benzenesulfonamide hydrochloride \Q\ 0
N
H
38 5-Chloro-N-[4-(piperidin-4-yloxy)-1- o
naphthylJthiophene-2-sulfonamide hydrochloride \Q ﬁoj‘
N
H
39 4-Chloro-N-{4-[(3S)-pyrrolidin-3-yloxyl-1- Cl -
naphthyl}benzenesulfonamide hydrochloride \©\ (08‘

Iz




The conpound was prepared frominternmediate 2 (0.2 g, 0.61 nmol). The crude

mat eri al

was triturated with CH3CN to give 0.14 g (46 %9 of the title

conpound we 2004mbe8pi nk solid. 30 HPLC 97 % RT=2.703 mCR/SESyservshl ,
10-97 % MeCN over 3 nmin). 1H NWR (400 MHz, CDC13) 6 ppm 1.46 (d, J=4.02 Hz,
9 H 2.18-2.30 (m 2 H 3.54-3.76 (m 4 H 5.05 (br s, 1 H 6.62-6.65 (m
1 H 6.74-6.76 (m 1 H 7.17-7.23 (m 1 H 7.32 (d, J9.04 Hz, 2 H WO
2004/ 000828 PCT/ SE2003/001061 7.39-7.45 (m 2 H) 7.62 (d, J=8.53 Hz, 2 H)
7.68-7.72 (m 1 H 8.16-8.19 (m1 H. M5 (ESI+) for C25H27CIN205S m z

520.2 (IMrNH4) +, A41/CHor¢-NHUBOR}pyrblRli=3-91894-1-RT=2. 138\ M n (Systlem Bl, 10-90%
MeCN over 3 min) | =np ﬁme]hﬁr%ghi tyl 3-[( 0"

[ (4- met hoxyphenyl 51%3111({\%%%@1@11%; ? 1-

carboxylate (CGeneral nethod E) The conpound was |prepared from:i

2 (0.2 g,

am no nap yl)oxy] pyrroliding-I;
1 \nt ér nedi af e
0.61 mmol), Yield: 0.2g (66% of theltitle conmpound ag

NVR (400
(d, J=s.

apink

oil. HPLC 98% RJ-=2.617 mn (System A, 10-97%(MeCN 10 overi 3 mn). 1

MHz, CDC13) S ppm1.45 (d, J=5.02 Hz, 9 H 2.14-2.31 (m 2 H)
3.54-3.76 m4H)379(s 3 H 504 (br s, 1 H 6.60-6.65 (m H) 6.81
§3ﬂ£e2H)715724(m1H)738744(m2|—|)760764(m2

m

7.71-7.76 (m 1 H-8.14- 8.18 mozl H. Ms (ESI+) for C26H30N206S
516.4 (M:NHA) +, #4R°8 (M tBu)+, 39¢
tert-Butyl 3-[(4-{ (5-ch| oro- 2-t

(M Boc) +. Nip, | NTERVEDI ATE 32
.enyl ) sul.fonyl

al_method E) The

am no} - 1- napht hyl yrrolli dj né X

conpound was prepargd f£om i ntersediate 2 (0.2 § mml ), Yield: 0.21g
(68% 20 of the tiltl e conpound as! a yel |l ow solidl HPLC 99% RT=2.777 mn
(System B 1, 10- 909 MeCN over 3 R 1H NWR (4 , CDC13) S ppm 1.46
(d, J602Hz 9 H 2.16-2.30 (m%S.SS-S.M 4 H 5.07 (br s, 1 H
6.67-6.70 (m 1 H) 6.75 (d, J=4.02 w1 H  6.77 X mN\s 1 H 7.13 (br s, 1
H 7.28-7.35 (m 1 H) 7.46-7.48 (m 2 ﬁ)"’? 75-7.79 (m°i H 8.19-8.22 (m
1 H. M5 (ESI+) for C23H25CIN206S2 ml z 526.2 (M:NH4) +, 453.0 (MtBu)+, 25
409.2 (M Boc)+. HPLC 99% RT= 2R167 m n (SystemAl 10-97% MeCN over 3 mn).

10

15

Legend to Scheme 4: (i) tert-butyl 3-hydroxypyrrolidine-1-carboxylate or tert-butyl 4-hydroxypiperidine-1-
carboxylate, PPhs, DEAD, THF; (ii) Hy(g), Pd/C, MeOH; (iii) R4-SO,-Cl, pyridine, CH,Cly; (iv) HCl in
diethyl ether

General method C

Mitsonobu reaction of 4-nitro-1-naphthol with boc-protected 3-hydroxypyrrolidine and 4-
hydroxypiperidine 4-Nitro-1-naphthol (1 equiv.) was dissolved in THF (3 mL/mmol), fer-
butyl 3-hydroxypyrrolidine-1-carboxylate (2 equiv.) was added followed by PPhs (2
equiv.). The solution was kept under Na-atmosphere and cooled with ice-bath.
Diethylazodicarboxylate (DEAD; 2 equiv.) was added dropwise. The ice-bath was
removed after 10 min and the reaction mixture was stirred at ambient temperature

overnight. The solvent was evaporated and the residue was re-dissolved in EtOAc. The



| NTERVEDI ATE 33 tert-Butyl

4-[ (4-nitro-1-napht hyl ) oxy] pi peri di ne-|-carboxylate (General nethod C) The
conpound wexoprepesed from 4-nitro-1-naphthol (2 g, 10. ®@Cwrsek)o3/oTteel
material 30 obtained after flash chromatography was not pure according to
NVR. Recrystallization from Et OAc/i so-hexane gave 2.3g (62% of the title
conpound as a yellow solid. HPLC 98% RT=2.842 mn (System Al, 10-97% MeCN
over 3 min 1H NWR (400 MHz, CDC13) WD 2004/000828 PCT/ SE2003/001061 8 ppm
1.48 (s, 9 H 1.99(m 4H 354 (m 2H 3.70(m 2 H 4.87 (m 1H)6.82(d,
J=9. 04 Hzfonﬁed'ﬁreglpﬁgce@ms cl)ll&')tec? b}Z fittafon THD sofixt 138 v(a&coﬁcs%tr@?ed"ﬁ vachotind8. 77
(d, J=8.53 Hz, C20H24N205 m z 373. (MH—|)+ 390. 2

( MENH4) +, ptﬁjﬁédﬂ)y(ﬂ‘dbh anxpmatogrmﬂ@(smlzmzen@u@mxmera 8RO B 1, 10-90% MeCN
over 3 min). 5 INTERVEDI ATE 34 tert-Butyl

4-[ (4-am no- | - napht hyl ) oxy] pi peri di ne-1-carboxyl ate (General Method C) The
compound @as R fibdbg® frominternediate 6 (2.3 g, 7.0 mml), Yield: 2g
(959 as pink ol HPLC 94% RT=2.885 min (System B1, 10-90% MeCN over 3
mn). 51H Rl&dilclmn(oimﬁtrmaphtME!LB Yegvatives1. 46 (s, 9 1.80-1.98 (m 4 H

4 50. 4, 5aTq Riolgigg ofcoiss gy oaaabﬁ%»e%fé?s&&iv fm%f?eﬁy i S
H . M5 (ES) 1) McoyH B2RItiZah03 wik addAPd2C (MBk) and thPL@cﬁ&vmlngs&&em n
(System Al 10-97% MeCN over 3 min). 15 | NTERMEDI ATE 35 tert- Butyl 4-1(4-{

E (Gg chl Ior m@?ﬁglgl W@mTI:]whngn (@ ratmp The Teashine RYKENySilaed ahibeflirggMexy| at e
neral ne e c 7 (0.2
073 1 prrotrea g g 8RO Dot B Sudh BRIV ER RS B T L %2 0% 706

MeCN pgver 3 min). 1H NWR (400 MHz, 20 CDC13) 8 ppm 1.47 (s, 9 H 1.88 (m
2H)198(m2H)347(m2H)368(m2H)469(m1H)661(s 1 H
6.70 (d, Geerabmeghod® ) 7 17 (d, J=8.03 Hz, 1 H) 7.32 (m 2 H 7.43 (m 2

M 7.62 (g fZaR}i hthajdhe d Wit HirdnsPERBEHYL 0SS 'z 534. 0

(MENHA) +, ﬁ‘é’f@z" @%‘(‘& Eﬁ“& g@&‘@f‘ ) l%43 m nufl stem Bl, 10-90% MeCN

over 3 m M) a s@fatibNoERMEDRIiAdapAthalene derivatives (1 equiv.) in CH,Cl; (8 mL/mmol) was
added pyridine (3 equiv.) followed by the corresponding sulfonyl chloride (1.2 equiv.). The

15  mixtures were stirred at ambient temperature overnight, washed with HC1 (1IM) (2 mL) and
dried (MgSO,). The volatiles were eliminated under vacuo and gave the crude product
which were purified by flash chromatography (SiO;, EtOAc:iso-hexane 1:4) to give

desired sulfonamide.

20  General method F
Deprotection of boc-group
The sulfonamide derivatives (prepared by General Method C) were dissolved in a small
amount of MeOH and treated with an excess of HCI in diethyl ether (1M). Stirring at
ambient temperature overnight resulted in a precipitate which were collected by filtration

25  giving the title compounds as its hydrochloride salts.

General method G
3-Hydroxypyrrolidine (1equiv.) was dissolved in MeOH (1mIL/mmol) and cooled on ice-
bath. (BOC),0 (1.1lequiv.) was added and the mixture was stirred for 2 h at ambient

30 temperature. Pyridine/water (10/10mL) was added and the mixture was stirred overnight.
Evaporation of solvents and co-evaporation with toluene provided the desired boc-

protected 3-hydroxypyrrolidine.



tert-Butyl 4-[(4-{ [(4-nmethoxyphenyl)sulfonyl]
am no} - 1- napht hyl ) oxy] pi peri di ne-1- carboxylate (General nethod E) The
conmpound wesoprepesed frominternediate 7 (0.25 g, 0. 73PemsEN03NI®EL: 0. 219
(56% of the title conmpound as pink solid. HPLC 100% RT=2.755 mn (System
A, 10-97% 30 MeCN over 3 min). 1H NWR (400 MHz, CDC13) 8 ppm 1.47 (s, 9 H)
1.86-2.01 (m 4 H 3.43-3.49 (m 2 H 3.65-3.71 (m 2 H 3.79 (s, 3 H
4.65-4.70 (m 1 H 6.58 (s, 1 H 6.69 W 2004/ 000828 PCT/ SE2003/ 001061 (d,
J=8.53 Hz, 1 H 6.83-6.79 (m 2 H 7.17 (d, J=8.03 Hz, 1 H) 7.39-7.44 (m 2
7.61- 7.64 (m 2 H 7.75-7.77 (m 1 H 8.21-8.24 (m 1 H. M (ESI+) for
C27H32N2 % (MENH4) +, 457.2 (MtBu)+, 413.4 (MBoc)+. HPLC 99%
RT=2. 668" m %1 10-90% MeCN over 3 min). 5 | NTERMVEDI ATE 37

t ent - But Yds-Buky14- ﬁ4-h€t50f1|-ﬂﬁﬁlﬁh§b6‘§1]?y’llr?ﬁ§ﬂ¥|1)-f&ijbi)9ﬂ¥§; (geﬁﬂorﬂzghz&ﬁo

napht hyl ) oxy] pi peri di ne-| - car boxyl’a Gener COFYDOLKnd was
pr epar ed T‘hﬁ omdepraduptivgs purifigddbyacrluon bhmammgnaph)foﬂe} porppotndi wes-pgrepat@i

| | the tit] d
co 0% oA RapindBol s s el ik Pl biecbabed s diseieate g
mn). 1HSINMRa{n%Q@t of"ﬂ*t@,Acqﬁ@]sé’ﬁ-h&aﬁE’ Wa@ at‘j&d( ’PheH) ﬁ)ﬂ'ﬁ)sd %olﬁ?w&s ?(ﬁle@fgd H 2.54

(s, 3 H 3.42-3.48 (m 63- 3
6. 64- 6. eﬁlt(amonzmﬂ}nwm@i il MeQHE&@ng thelpum tifle mrnpcélmd 416%5(85%)22{1)([3111

7 837 s TR 7 il (i Tq‘éﬁ{(ﬁfeg%@gfifmﬁvﬂ%%@@@% e SR
(MFNH4) +5 ppﬂ=594€(c( M=VBB)HZ 94—1)52 260198 Ngﬁp 350-€.81Q0, %Hﬁf@(tﬁ%ﬁ ) 8. AcSy st em
A, 10-97% MeCN over | NTERVEDI' A 38 20 tert

4-[ (B0{[ (clchmSé& :kH)hZ é&&tl Jsm?r Hayl Haﬁmac@, JE7 A3, ﬂﬁ))&;&m@ #e20.38,ne- | -

a1 (2. AP S HERIRE s FE o ik LHG, KBTIl g P80, 62255 Y 01 Bl )

Yield: 03252 @w 03)0393‘ hBuy'| HPECODWH Y. 785nid (8 _akmml I1d.9o%ﬂe@1\98 %
RT=2. 827 m%(;??temBl(Mlo gO%I\/ECN over 3 mn)(y H NVR (400 Mz,
OvVer b min

15 INTERMEDIATE 29
tert-Butyl 3-[(4-amino-1-naphthyl)oxy]pyrrolidine-1-carboxylate (General Method D)
The compound was prepared from intermediate 1 (2.6 g, 7.2 mmol), Yield : 2.1g (87 %) of
the title compound as purple solid. HPLC 96 %, Rr=1.768 min (System Al, 10-97 %
MeCN over 3 min). HPLC 95 %, R=1.604 min (System B1, 10-90% MeCN over 3 min).

20 'HNMR (400 MHz, DMSO-ds) & ppm 1.37 (d, /=22.59 Hz, 9 H) 2.12 (s, 2 H) 3.43-3.46
(m, 4 H) 4.96 (s, 1 H) 5.50 (s, 2 H) 6.63 (d, J=8.03 Hz, 1 H) 6.81 (d, J/=8.03 Hz, 1 H) 7.41
(dd, J=6.02, 3.01 Hz, 2 H) 7.94-8.01 (m, 2 H). MS (ESI+) for C1oH24N,03 m/z 329.2
(M+H)", 273.2 (M-fBu)*, 229.2 (M-Boc)".

25 INTERMEDIATE 30
tert-Butyl 3-[(4-{[(4-chlorophenyl)sulfonyl]amino}-1-naphthyl)oxy]pyrrolidine-1-
carboxylate (General method E)
The compound was prepared from intermediate 2 (0.2 g, 0.61 mmol). The crude material
was triturated with CH3CN to give 0.14 g (46 %) of the title compound as a pale pink solid.
30 HPLC 97 %, Rr=2.703 min (System A1, 10-97 % MeCN over 3 min). 'H NMR (400 MHz,
CDCl3) 8 ppm 1.46 (d, J=4.02 Hz, 9 H) 2.18-2.30 (m, 2 H) 3.54-3.76 (m, 4 H) 5.05 (brs, 1
H) 6.62-6.65 (m, 1 H) 6.74-6.76 (m, 1 H) 7.17-7.23 (m, 1 H) 7.32 (d, /=9.04 Hz, 2 H)



25 CDC13) 8 m1.47 (s, 9 H 1.86-2.03 (m 4 H) 3.45-3.51 (m 2 H)
3.66-3.7)2 (mppz H) 4.(69-4.74 (m 1 H 6.66 (s, 1 H 6.74-6.76 (m 2 H)
7.14 (d, wesoe@obzs 1 H) 7.30 (d, J=8.03 Hz, 1 H) 7.45PTTBB2(03100d6H)
7.76-7.79 (m 1 H) 8.25-8.28 (m 1 H) M (ESI+) for C24H27CIN205S2 iz
540.4 (M+NH4) +, 467.2 (MtBu)+. HPLC 99 % RT=2.910 min (SystemA, 10-97
% MeCN over 3 min). 30 WD 2004/ 000828 PCT/ SE2003/ 001061 | NTERVEDI ATE 39
tert-Butyl (3R)-3-hydroxypyrrolidine-I-carboxylate (General nethod G The
conmpound was prepared from (3R)-3-hydroxypyrrolidine (5 g, 57.4 mmol).
Yiel d: 9. 6.3997.490(n% HOT. 62*@ y*ka?Hﬁ%‘H?WE@J%‘?ﬁN&-IL}éqg é\’g@% %)1[%;3 ppm
.43 (s, 9

Ilell'ERl(\/EDI Aﬁ@ﬂ@&%ﬂﬁﬁﬂ%ﬁs&@S)Szgzﬂwwypmw OH/Be) | HERCIDRy, ua{:e 76&ener al

3S) - 3- hyd rrolidine (5 g,
57. 4 o) Gy 2 0905 HEERRES AL {1 < compound. " LH NVR (400 M.
CDC13) Sppm1.40 (s, 9 H 1.86-1.91 (m 2 H 3.24-3.42 (m 4H) 4.36 (br

S, LER 41 tert-Butyl
(39)- 35[(31\“'“j ]ﬁ‘AE'an hyl)oxy] pyrrolidine-I|-carboxylate (General method

15 ©) Th |, _—

(37 o nyrexy ARSI BBy nap oy mptane.

4-ni tro- 1cahonylate (Geyl M&h@l Bhol ). Yield: 5 g (88 A of the title .
corrpoundg.ﬁgellowml 1 ppm 1.45 (d, J=7.03 Hz,

2.22 TEpQungl ygs Po*eH y@%&%%m“%ﬁy%%@ Ot emod), Yjeld: Gr2g (66%)£8. 53

Z ¢
gizé LA ﬂie?ﬁll_eédomp%gn@ 357 a Bk, Hayd) 988, 71%{; 67154?51 st |—]|z|d) 97% ﬁﬁq N
(ES! +J0 f opveTBghiz). NBoEAR AR, cmewla@sm 136%, 2f=6N}2 HBQH) 2 PoG11@0 2%

CN over | NTE
tRZrtz éﬁ? y é&%@é flfln‘ﬁhi)@]"% (Px%fégﬁpﬁﬁbl)s@m)@@ -6165dma 3-H)-&: 8} fibly$.53 &z,
(General  p@hOK5.7.9% (m, 1H) 7.38-7.44 (m, 2 H) 7.60-7.64 (m, 2 H) 7.71-7.76 (m, 1 H) 8.14-
8.18 (m, 1 H). MS (ESI+) for C6H30N206S m/z 516.4 (M+NHj)", 443.0 (M-/Bu)*, 399.2

(M-Boc)".

15
INTERMEDIATE 32
tert-Butyl 3-[(4-{[(5-chloro-2-thienyl)sulfonyl] amino}-1-naphthy)oxy]pyrrolidine-1-
carboxylate (General method E)
The compound was prepared from intermediate 2 (0.2 g, 0.61 mmol), Yield: 0.21g (68%)
20  of'the title compound as a yellow solid. HPLC 99%, R1=2.777 min (System B1, 10-90%
MeCN over 3 min). "H NMR (400 MHz, CDCls) & ppm 1.46 (d, /=6.02 Hz, 9 H) 2.16-2.30
(m, 2 H) 3.55-3.74 (m, 4 H) 5.07 (br s, 1 H) 6.67-6.70 (m, 1 H) 6.75 (d, J~4.02 Hz, 1 H)
6.77 (brs, 1 H) 7.13 (br s, 1 H) 7.28-7.35 (m, 1 H) 7.46-7.48 (m, 2 H) 7.75-7.79 (m, 1 H)
8.19-8.22 (m, 1 H). MS (ESI¥) for C23H,sCIN,OsS, m/z 526.2 (M+NH,)", 453.0 (M-1Bu)",
25 409.2 (M-Boc)". HPLC 99%, R1=2.767 min (System A1, 10-97% MeCN over 3 min).

INTERMEDIATE 33
tert-Butyl 4~[(4-nitro-1-naphthyl)oxy]piperidine-1-carboxylate (General method C)
The compound was prepared from 4-nitro-1-naphthol (2 g, 10.6 mmol). The material

30 obtained after flash chromatography was not pure according to NMR. Recrystallization
from EtOAc/iso-hexane gave 2.3g (62%) of the title compound as a yellow solid. HPLC
98%, R1=2.842 min (System A1, 10-97% MeCN over 3 min 'H NMR (400 MHz, CDCl5)



The conpound was prepared fromtert -butyl

(3S) - 3- hydroxypyrrolidine-I|-carboxylate (3.56 g, 19 mml) and

4-ni tro- Iwpaphwdees28(3 g, 15.9 mmol ). Yield: 2.8 g (49 %pCoiSER¢va/00i061 e
conpound as yellow oil. 1H NWR (400 WMHz, CDC13) S ppm1.46 (d, J=7.03 Hz, 9
H 30 2.26-2.38 (m 2 H 3.55-3.81 (m 4 H 5.20 (br s, 1 H 6.77 (d,
J=8.53 Hz, 1 H) 7.59 (t, WD 2004/000828 PCT/ SE2003/001061 J=7.53 Hz, 1 H)
7.72-7.76 (m 1 H 8.32 (d, J=8.03 Hz, 1 H 8.37 (d, J=8.53 Hz, 1 H 8.76
(d, J=8.53 Hz, 1 H. HPLC 95 % RT=2.775 mn (System Al, 10-97 % MeCN over
3 nin). BYWHERVED(AD e

(39)- %3 [(4|Faﬁm no- Ik ngﬂpl))ﬁ?ggl(%ioiy g;%tnl fzc}?l)n3e7? grgazrggﬁ)%’]a(tm 1(IjaeGnge?‘rgﬂ met hod
D) The codp®0fhdiznd D)5t ¥pan.cdH) 7 G (el H)-8BE (dl J=8.53 Hz, 2 H) 8.77 (d, J=8.53 Hz,

(39 2 L4 el aRR g RSLRLERL MiSs J5PRBos 8 5,48 e
Mz, CDClBPLE W,VMRT%’(ﬁmuﬂ(?%@teﬁﬁBMO Q)WM& §V&331ﬁ1r m 1 H 2.27-2.30 10

(mJlSOSHz,lH) 54- 3 br s, H)496(brs 1 H
6.65-6°70 (m 2 745751(m2|—|)779781(m1H)815819(m

1H). M ( %%@5 Cﬂ@? 4AN203 mz 329.2 (MtH)+, 273.2 (MtBu)+, 229.2
(MBOC+EEI'E% I’é Zl 854 mn (System A, 10-97 % MeCN over 3 mn). 15
| NTERMEDI k’FEBﬁﬂylMe[r(dl-aBﬁhle-naphthyl)oxy]li)lperldme- -carboxylate (General Method C,
(3R)-3-[ (4- am no- | - napht hyl ) oxy] pyrrol i di ne-I|-carboxyl ate (CGeneral t hod

D) The coiPeGAAP ww&w&aﬂ frpwtegn@dlatb@t@ﬁ g, 7.0 mmol), Yield: 2g (95%) as

ol )i GO LR B R 5 P B0t e N et S0, 11

2||\/2R7( g@gomen Mﬁamamg i 1.446Gs, (9ct—1) Hgl 834. 9&€(nH21 H)93 k5. 50?41%1 2. ﬁ)43 fzés'ts é@o
6. 65- 6. 703%%3 %5 (4} 2 171) 333870315&(1(1&) 4.50+ |4|)547(n179&i7) B45- (7r510 (th, BHEI. 155781’131 (m

(W Boc) + TPBLR 3 650 REBSIEST or ORI S0 e el ) 25

| NTERVEDI RTE2.255 tén (SySteny A1, 10-97% MeCN over 3 min).
(39)-3-[(4-{[(4-chl orophenyl ) sul fonyl ] am no}- 1- napht hyl ) oxy] pyrrolidine-I-

15 INTERMEDIATE 35
tert-Butyl 4-[(4-{[(4-chlorophenyl)sulfonyl]amino}-1-naphthyl)oxy]piperidine-1-
carboxylate (General method E)
The compound was prepared from intermediate 7 (0.25 g, 0.73 mmol), Yield: 0.29g (77%).
HPLC 98%, Rr=2.906 min (System A1, 10-97% MeCN over 3 min). "H NMR (400 MHz,
20  CDCls) 8 ppm 1.47 (s, 9 H) 1.88 (m, 2 H) 1.98 (m, 2 H) 3.47 (m, 2 H) 3.68 (m, 2 H) 4.69
(m, 1 H) 6.61 (s, 1 H) 6.70 (d, /=8.03 Hz, 1 H) 7.17 (d, J=8.03 Hz, 1 H) 7.32 (m, 2 H) 7.43
(m, 2 H) 7.62 (m, 2 H) 7.70 (m, 1 H). MS (ESI+) for C26HCIN,O5S m/z 534.0 (M+NH,)",
461.2 (M-Bu)". HPLC 98%, R1=2.843 min (System B1, 10-90% MeCN over 3 min).

25 INTERMEDIATE 36
tert-Butyl 4-[(4-{[(4-methoxyphenyl)sulfonyl]amino}-1-naphthyl)oxy]piperidine-1-
carboxylate (General method E)
The compound was prepared from intermediate 7 (0.25 g, 0.73 mmol). Yield: 0.21 g (56%)
of the title compound as pink solid. HPLC 100%, Rt=2.755 min (System A1, 10-97%

30 MeCN over 3 min). "H NMR (400 MHz, CDCl3) 6 ppm 1.47 (s, 9 H) 1.86-2.01 (m, 4 H)
3.43-3.49 (m, 2 H) 3.65-3.71 (m, 2H) 3.79 (s, 3 H) 4.65-4.70 (m, 1 H) 6.58 (s, 1 H) 6.69



carboxyl ate (CGeneral nethod E) The conpound was prepared fromtert-butyl
(3S)-3-[(4-nitro-1-naphthyl)oxy] pyrrolidine- 30 1-carboxylate (0.3 g, 0.9
mrol ) andw@-206/pg28phenyl sul f onyl chl oride (0.23 g, 1.1 memISE200380®bd: 0. 23
g (50 %9 of the title conmpound. 1H NWVR (400 MHz, CDC13) 8 ppm 1.46 (d,
J=4.52 Hz, 9 H 2.15-2-34 (m 2 H 3.54-3.74 (m 4 H 5.05 (br s, 1 H
6.62-6.71 (m 2 H) WO 2004/000828 PCT/ SE2003/001061 7.17-7.23 (m 1 H)
7.33 (d, J=8.53 Hz, 1 H 7.39-7.43 (m 2 H 7.62-7.64 (m 2 H 7.65- 7.70
(m J=6.02 Hz, 1 H 8.18 (d, J=8.53 Hz, 1 H M (ESI+) for C25H27CLN205S

mz 520, , _ g ) ool ety
To- 07 o et Tugr 140 65 S Gl pIRA TG0 I8 L EDCE 7 aaren 205/meE

(3R) - 3- [ (464 (nf, 2-FENT.35-Gtemy,| 1) BL8.2 bi%y24) (anilid) MS EYt frCootyeNeQsS #12 di ne-

1- b | at E) ,.kh )8 : - but yl
(3R - 3 DA O D e O ST O e Lot G0, RESE B8 b yhlE P01 Y
nmol ) anqﬂéhgjyo%pfeg{pg@wrg%fnqnyl chloride (0.23 g, 1.1 mmol). Yield: 0.4 g
(87 %9 of the title conpound. 1H NWR (400 MHz, CDC13) 8 ppm 1.46 (d,

J=4.53 Hz, 9 H) 2.15-2-34 (m 2 H) 3.54-3.74 (m 4 H 5.05 (br s, 1 H)

6. 60- 6. 6 E@r“ %3177-7.23 (m1H 7.33 (d, J=8.53 Hz, 1 H) 7.39-7.43
(m 2 H DIERMERMIATEST> "7 65- 7.70 (m J=6.02 Hz, 1 H) 8.18 (d, J=8.53
Hz, 1 H) t@@-ﬂlﬁﬁ#(4f{%-W7-MﬂFﬁeﬂmﬁuﬂfﬁnﬂmo§MNH4)+, 447.0 (MtBu) +.
HPLC 100 % Rr=2./769 mn, (gﬁ em 10-97 % h/b%l over 3 mn). EXAVPLE 32
4- Chl or o-mephhysxyipiperddined-carboyylate (Geperiahnefivdddenesul f onani de

hydr ochl og] » 2 1(&C gle i
't er o BeSopaEgnd FR0BFQmgSto?fy PR G TR PRRIRIRRAT )
tritunat i crboniylate @L.25 HYL.73mher). Yisldry20g (64 %) e98mtitlsfcontpound a4 episénpound
as white solid. HPLC 98%_ R-r=1.810 m.n (Y 10-.97% 3
mny 1 SoRMETPHG GO R TS 6 ot LU Doy oV ity SENY R Blog
H 3.48- : ; i 11423 4l 248 7. 50 (m
D\ 45280008 gl 5 AR s 0 SiPRSEB i3l ot

3.63-3.69 (m, 2 H) 4.64-4.68 (m, 1 H) 6.64-6.68 (m, 2 H) 7.03 (d, J=8.53 Hz, 1 H) 7.10

(m, 1 H) 7.22 (dd, J=8.53, 5.02 Hz, 1 H) 7.44-7.48 (m, 2 H) 7.55 (dd, J=8.53,2.51 Hz, 1

15 H)7.83-7.86 (m, 1 H) 8.24 (m, 1 H). MS (ESI+) for C37H31FN205S m/z 532.2 (M+NH,)",
459.2 (M-tBu)', 415.2 (M-Boc)". HPLC 100 %, R1=2.877 min (System A1, 10-97%
MeCN over 3 min).

INTERMEDIATE 38

20  tert-Butyl 4-[(4-{[(5-chloro-2-thienyl)sulfonyl]amino}-1-naphthyl)oxy]piperidine-1-
carboxylate (General method E) "
The compound was prepared from ferz-butyl 4-[(4-amino-1-naphthyl)oxylpiperidine-1-
carboxylate (0.25g, 0.73mmol). Yield: 0.25 g (65 %) of the title compound as a pink solid.
HPLC 98 %, R1=2.827 min (System B1, 10-90% MeCN over 3 min). 'H NMR (400 MHz,

25 CDCl) 8 ppm 1.47 (s, 9 H) 1.86-2.03 (m, 4 H) 3.45-3.51 (m, 2 H) 3.66-3.72 (m, 2 H)
4.69-4.74 (m, 1 H) 6.66 (s, 1 H) 6.74-6.76 (m, 2 H) 7.14 (d, J=4.02 Hz, 1 H) 7.30 (4,
J=8.03 Hz, 1 H) 7.45-7.50 (m, 2 H) 7.76-7.79 (m, 1 H) 8.25-8.28 (m, 1 H) MS (ESI+) for
Cp4H27CIN;O5S2 m/z 540.4 (M+NH,)", 467.2 (M-tBu)*. HPLC 99 %, R1=2.910 min
(System A1, 10-97 % MeCN over 3 min).

30



1 H 820823 (m 1 H. M5 (ESI+) for C20H19CIN2G3S m'z 401.2 (M+H) +. HPLC
98% Rr=1.651 mn (System Bl, 10-90% MeCN over 3 min). WD 2004/000828

PCT/ SE200800000H0828 EXAMPLE 33 PCT/SE2003/001061

4- Met hoxy- N-[ 4- (pyrrolidin-3-yl oxy)-1-napht hyl ] benzenesul f onam de

hydrochl ori de (General nethod F) The conpound was prepared from
internediate 4 (0.18 g, 0.36 rnnol), Yield: 0.12 g 5 (76% of the title
conmpound as a white solid. HPLC 100% RT=1.490 mn (SystemB 1, 10- 90%
MeCN over 3 min). 1H NWMR (400 MHz, DI\/SOdG) 5 ppm2.20-2.25 (m 2 H) 3.31-
353(m INTBRMEDBATE 393 H) 5.27 (br s, 1 6.90-6.97 (m 2 H) 7.00 (d,

J=8. 53 3.7, 48 H 7. 7.93-7.96

1 H 8. 155"’8‘ ‘((Hf{)'% -lyydrg> m Bﬁdl‘l_’%' '%rﬁylqum ( (%gmzj W@Péé)lezszs m gm
409. 2 1 3
mn). (%NéfgﬁgéfﬁS%m %PBE&%‘O%?W rj:% %;ﬁ/mgﬁdﬁ giﬂlgﬁ@%?\leﬂYQ%

t hi ophene=(20 $4) dfdinatiildleompowhdotih qummcmmmmm 1H8 (3,2 Hhe.90dmound

was prep 0.20 g, 0.39 Mol ), Yield: 0.14 g (80%
of the tlm’gl'b&wﬁdé%?ﬁgﬁg 8&5&%1 -solid. HPLC 99% RT=1.651 min (System
B 1, 10- 90% MeCN over 3 min). 1H NMR (400 MHz, DVBO-d6) b ppm 2. 23-2. 26

(m 2 H 3.28- 3.39 (m 2H)340356(m 2 H 5.32 (br s, 1 H 6.99 (d,
J=8.53 HANTERMEDIABE@A, J=8.03 Hz, 7.15 (d, J=4.02 Hz, 1 H) 7.26 (d,

(ad, 3=6 s e st oplegi f{i%e-ifa%yéxy%g (il R TR

409. 2 - 7
AL (E Mggﬁ)e’ze%miﬁeh&l R prepdied fRHHB(IT)3-KyRAYStyPHrblidind 05 8,/95.4 MeidW. a¥igld: §gm n) .

4- Chll6r o-(&ﬁ P)-of thegiste ahinppo@ng &M(Wyﬂl‘])ﬁéﬁi@m UMD G5 LB 86-1.91

hydr ochl conpound was prepared from

i nter rred 2%#%3@5&“ gﬁgg%gﬁg% -Ii?ﬁl eld: 0.12 g (53% of the title
conpound as a white solid. HPLC 100% RT=1.872 m n (System A, 10- 97% MeCN

over 3 an 1H NMR (400 MHz, DVBO-d6) 6 ppm 1.95-1.99 (m 2 H) 2. 14
TERMEDIATE 41

tert-Butyl (3S)-3-[(4-nitro-1-naphthyl)oxy]pyrrolidine-1-carboxylate (General method

15 0 '
The compound was prepared from zert-butyl (3R)-3-hydroxypyrrolidine-1-carboxylate
(3.56 g, 19 mmol) and 4-nitro-1-naphthol (3 g, 15.9 mmol). Yield: 5 g (88 %) of the title
compound as yellow oil. "H NMR (400 MHz, CDCL3) & ppm 1.45 (d, J=7.03 Hz, 9 H)
2.22-2.38 (m, 2 H) 3.54-3.83 (m, 4 H) 5.18 (br s, 1 H) 6.74 (d, J=8.53 Hz, 1 H) 7.56 (1,

20 J=7.78 Hz, 1 H) 7.71 (t,J=7.78 Hz, 1 H) 8.29 (d, J=8.53 Hz, 1 H) 8.33 (d, J=8.53 Hz, 1 H)
8.72 (d, J=8.53 Hz, 1 H). MS (ESI+) for C19HzN,0s m/z 376.2 (M+ NH,)", 303.2 (M-
tBu)". HPLC 100 %, R1=2.768 min (System A1, 10-97% MeCN over 3 min).

INTERMEDIATE 42

25  tert-Butyl (3R)-3-[(4-nitro-1-naphthyl)oxy]pyrrolidine-1-carboxylate (General method
0
The compound was prepared from tert -butyl (3S)-3-hydroxypyrrolidine-1-carboxylate
(3.56 g, 19 mmol) and 4-nitro-1-naphthol (3 g, 15.9 mmol). Yield: 2.8 g (49 %) of the title
compound as yellow oil. "H NMR (400 MHz, CDCl;) & ppm 1.46 (d, J=7.03 Hz, 9 H)

30 2.26-2.38 (m, 2 H) 3.55-3.81 (m, 4 H) 5.20 (brs, 1 H) 6.77 (d, J=8.53 Hz, 1 H) 7.59 (&,



30 2219 (m 2 H 3.11 (br s, 2

H 3.26 (br s, 2 H 4.84 (br s, 1 H

6.92-6.99 (m 2 H) 7.44-7.51 (m
H)
S

H 7.57-7.65 (m 4 H 7.91 (d, J-7.53
.94 (br s, 1 WO 2004/,PC0G82@3/001061

10.11 (s, 1 H. M8 (ESI+) for
LC 99% RT=1.657 mn (System B1l, 10-90%

Hz, 1 H) WOLdo4aps28=7. 03 Hz, 1
PCT/ SE2003/ 001061 H 9.05 (br
C21H21CIN2G3S nf z 415.2 (MtH) +.
MeCN over 3 mn). EXAMPLE 36 5
4- Met hoxy- N-[ 4- (pi peri di n- 3-yl oxy) - 1- napht hyl ] benzenesul f onam de
hydrochl oride (General nmethod F) The conpound was prepared from

i nt er medi IﬁT]pH% (&) e I
conpound giﬁsa%?ltfgggglglg%&ﬂc %031(& 58, HZS%Q%)(S?%?/E gmg I_gﬁl%hEz IllI_808‘?/? MeCN

over 3 ni @,J—&.ﬁi NwRl R 08PREDS % ﬁ2d67)5 ramp(ﬁbrstmmg’sl (1@;972%|M6@Nme( Finip).H) 10
3.10 (m 2 H 3.26 (m J=6.02 Hz, 2 H 3.78 (s, 3 H 4.82 (m 1 H 6.95 (q,
J=8.20 Hz, 1 H 7.01 (d, J=9.04 Hz, 2 H 7.47 (m 2 H) 7.57 (m 2 H 7.96

(m 1 H SNHRUMEDIATH43. 96 (S 1 H 9.07 (s, 1H)981(S 1H. M
(ESI+) for C22H24N204S m'z 413.4 (MrH)+. HPLC 97% RT=1. mn (System
A, 108 97srBuyl Gor3-K4 Tﬁml}lo-ltgammH]Byrrohdme-l-carboxylate (General method

5- Fl uoro #y et hyl - N-[ 4- (pi peri di n-4-yl oxy) - 1- napht hyl ] benzenesul f onam de
hydr ochl or?de (General method F) The conpound was prepared from
i nt er medi a?hecdxﬂpcﬁ&d%sga,re@retwrmieﬁ -biviye(3$)-30[(Z-hitep-{ haphtiyl) aty|pyreolidind-e

1057 % Mbentgvaiesm b el 46ce WA extbertipagmeoti SRR, 1
1 h & ot e %@*ﬁéﬂ@fﬁs rifnigle @ Fage i 2088 @ 10D 237,

L'PE?: g%n H)=13T)58$z (1) 35448, 77I\(51 @EIS 3+$8 (hirs mwmﬂz@ammﬁszmm @n,(AV-H) +

%
5l or o O PA5CH s BET o0 B | ENAdRC 1S (e RO AR B dhavid o
+T- - |
il ?gyg%%’g@@g@étzgﬁpftﬁfg.ny%, 1% FQIRYTIHRE 5§ OPRILH 85 B [stenbut Y
Al, 10-97 % MeCN over 3 min).

15 INTERMEDIATE 44
tert-Butyl (3R)-3-[(4-amino-1-naphthyl)oxy]pyrrolidine-1-carboxylate (General
method D)
The compound was prepared from zert -butyl (3R)-3-[(4-nitro-1-naphthyl)oxy]pyrrolidine-
1-carboxylate (2.8 g, 7.8 mmol). Yield: 1.8 g (72 %) of the title compound as dark pink

20  solid. "H NMR (400 MHz, CDCl3) & ppm 1.46 (d, J=14.56 Hz, 9 H) 2.07-2.14 (m, 1 H)
2.27-2.30 (m, 1 H) 3.54-3.77 (m, 4 H) 3.93 (br s, 2 H) 4.96 (br s, 1 H) 6.65-6.70 (m, 2 H)
7.45-7.51 (m, 2 H) 7.79-7.81 (m, 1 H) 8.16-8.18 (m, 1H). MS (ESI+) for C1sH24N>03 m/z
329.2 (M+H)", 273.2 (M-tBu)*, 229.2 (M-Boc)". HPLC 94 %, Rr=1.751 min (System A1,
10-97% MeCN over 3 min).

25
INTERMEDIATE 45
tert-Butyl (3S)-3-[(4-{[(4-chlorophenyl)sulfonyl]amino}-1-naphthyl)oxy]pyrrolidine-1-
carboxylate (General method E)
The compound was prepared from zerz-butyl (3S)-3-[(4-nitro-1-naphthyl)oxy]pyrrolidine-

30 1-carboxylate (0.3 g, 0.9 mmol) and 4-chloro-phenylsulfonylchloride (0.23 g, 1.1 mmol).
Yield: 0.23 g (50 %) of the title compound. "H NMR (400 MHz, CDCl3) & ppm 1.46 (d,
J=4.52 Hz, 9 H) 2.15-2-34 (m, 2 H) 3.54-3.74 (m, 4 H) 5.05 (br s, 1 H) 6.62-6.71 (m, 2 H)



30 sul fonyl]am no }-1-naphthyl)oxy]piperidi ne-1-carboxylate (0.24 g, 0.46
mmol). Yield: 0.16 g (76 %9 of the title conmpound as a white solid. 1H NWR
(400 MHz,wDNBQ/W@6328S ppm 1.96-2.03 (m 2 H) 2.16-2.22 @ai/SE204p/081060- 3. 14
(m 2 H 3.25-3.31 (m 2 H) 4.86-4.89 (m WD 2004/000828 PCT/ SE2003/ 001061
1H 7.04-7.11 (m 2 H 7.16 (d, J=4.02 Hz, 1 H 7.26 (d, J=4.02 Hz, 1 H)
7.48-7.53 (m 2 H 7.92-7.94 (m 1 H 8.19-8.21 (m | H 9.06 (br s, 1 H
10.36 (br s, I H. M (ESI+) for Cl19HI1I9CIN203S2 m z 423.0 (MtH)+. HPLC 99
% RT=1.861 mn (SystemAl, 10-97 % MeCN over 3 mn). 5 EXAVPLE 39

4- Chl or 0- W {.4- isggl ?f)HWBB@&'Jdmﬁ{zthr)yﬂ 3@-7&@@%% Qsﬁ)hb@m%a b Epmegy-de

hydr ochl ori de neral nethod F) The conpound pr epar ed fromtert but yl
(39)-3-[ (479 [I(14J=ﬁ1)2 Hz, 1 H) 8.18 (d, J—8 53 Hz, 1 H)MS (ESI+) for CpsH27CIN,O5S m/z

o O oI ELY APED IR B 3 L0 O KRy T 2 G AT TESY A G %
sol i d. 1HVWJWR 98 My, CH3OH-d4) b ppm 2.37-2.49 (m 2 H) 3.52-3.56 (m 2

H) 361371(m 2 H 5.37 (br s, 1 H 6.87 (d, J=8.03 Hz, 1 H 7.14 (d,
J=8.0P Hz, 1 H) 7.38-7.47 (m 4 H) 7.61 (d, J=8.53 Hz, 2 H) 7.83 (d,

J=8. 03 Hzmzwggm%ﬁ#% J=8.03 Hz, 1 H). MS (ESI+) for C20HL9CIN203S 15

m z 403. 2 C 100 % RT1826 mn (System Al, 10-97 % MeCN over 3
mn). E)%NFBEtyl(BR)% [(4- {[(4-chlorophenyl)sulfonyl]ammo} 1-naphthyl)oxy]pyrrolidine-

4-Chl oro-N-{4 3R)-pyrrolidin-3-yl oxy] -1-napht hyl } benzenesul f onam de

hydr ochl ohca@%mt%@rneﬁ%lt%@o §#) 20 The conpound was prepared from

} 1 napht Ryt SRS e 0RO SO LI [ A orgpymotidiay

0.27 1P ( 8P-cafponflatel(@.3tg, Dl%nmk}nndr?ﬁclﬂsroqalmhﬂsuﬁfdﬁﬁdﬁmidedo 2BHg, NNRnfné00 Mz,
CH3CH-d4) b p m23 2 56 3. 71 2 H)
5. 37 (brYsel ‘Lg(%? °é§ ? tgiﬂaw@@%d &Ilﬁ}/f&(‘ég‘l\@ﬁ '%Déisbéppﬁl I ié@
7.39-7.47 2
J=8. 03 HZJ=(41HS2I-§ hj?\/EY %E% Efmé égﬁ ?CMB@) %‘65 (ﬁo% g%ﬁ '6366%%@%00 %
RT=1. 815 il 7-7(Dy@t,dri).33 1@ -J93.5%Hdk CN)0A39-7 33 ifinn 2 H) 7T6BHY 644m 2 H) 7.65-~

7.70 (m, J=6.02 Hz, 1 H) 8.18 (d, J=8.53 Hz, 1 H) MS (ESI¥) for CzsH»,CIN,OsS m/z

15 520.2 (M+NH,)", 447.0 (M-tBu)". HPLC 100 %, R1=2.769 min (System A1, 10-97 %
MeCN over 3 min).

EXAMPLE 32

4-Chloro-N-[4-(pyrrolidin-3-yloxy)-1-naphthyl]benzenesulfonamide hydrochloride
20  (General method F)

The compound was prepared from intermediate 3 (0.13 g, 0.26 mmol). The solid was

further purified by trituration with diethyl ether giving 0.11g (95%) of the title compound

as white solid. HPLC 98%, R1=1.810 min (System A1, 10-97% MeCN over 3 min). 'H

NMR (400 MHz, DMSO-ds) 8 ppm 2.21-2.26 (m, 2 H) 3.32-3.37 (m, 2 H) 3.48-3.50 (m, 2
25 H)5.28 (brs, 1 H) 6.91-6.98 (m, 2 H) 7.44~7.50 (m, 2 H) 7.56-7.64 (m, 4 H) 7.88-7.90 (m,

1 H) 8.20-8.23 (m, 1 H). MS (ESI+) for Ca0H19CIN,O3S m/z 401.2 (M+H)*, HPLC 98%,

R1=1.651 min (System B1, 10-90% MeCN over 3 min).



R4 R3 Nj S R2 W 2004/000828 PCT/ SE2003/ 001061 EXAMPLE R R3 R 41
N-(4- Met hyl phenyl) - 4- (4- et hyl pi perazin- O H (N .

1-yl )t hi ewo[28¢9400§28yri di ne- 2-sul fonam de S; N N hydrochl @CITGE20430HB6 Y 2

2- Brono- 4- (4- et hyl - pi perazin-1-yl)- Br /NN OI°J _

t hi eno[ 3, 2-c] pyridine-3-sulfonic acid p- N tolylam de hydrochl oride H CH3
\ 43 4-(4-Methyl piperazin-1-yl)-N- NH I /N .

phenyl t hi eno[ 3, 2-c] pyridine-2- S: / sul fonam de hydrochloride H CH3 44

4- Pi perazin-1-yl-thieno[ 3, 2-c]pyridine-2- F H (N sulfonic acid _
(3-fluor oEXANPEEG®romethyl - N JI O ~. ~ N phenyl)-anide hydrochl oride N
I CF3 H 45 4-Piperazin-l-yl-thieno[3,2-c]pyridine-2- C H/N sulfonic
acid (4- Cﬁ%?@”%@ﬂ%§ﬂygmlﬂhﬂ§“N0XY)f1-Napml]bmeneswﬁmldnﬁﬁe hydrochloride

4P|peraz M ERel 3, 2-c]pyridine-2- H (N) sulfonic acid
(4- |sopro p eny}H ;fo de OOQ N hydrochloride NH 47

4- Pi per alens tomypouht lvmscpkéba%&ﬂr@nﬁmtdtﬂil@h&e 4kb N8, 0.38lnkASI CYféRi d(PﬁHQ' yl am de
hydr OC{' | OH6% o%the title compouné8as gw(l-lffte '\s/gflcrll %—IIPL(FI) %&Z Ig;ll- 21/9| min (System B1, 10-
90% MeCN over 3 min). 'H NMR (400 MHz, DMSO-de) 8 ppm 2.20-2.25 (m, 2 H) 3.31-
3.53 (m, 4 H) 3.78 (s, 3 H) 5.27 (br s, 1 H) 6.90-6.97 (m, 2 H) 7.00 (d, J=8.53 Hz, 2 H)
7.43-7.48 (m, 2 H) 7.57 (d, /=8.53 Hz, 2 H) 7.93-7.96 (m, 1 H) 8.19-8.22 (m, 1 H) 9.63 (br
s, 2 H). MS (ESI+) for Co1HzaN204S m/z 409.2 (M+H)™. HPLC 100%, R1=1.639 min
10 (System Al, 10-97% MeCN over 3 min).

EXAMPLE 34
5-Chloro-N-[4-(pyrrolidin-3-yloxy)-1-naphthyl]thiophene-2-sulfonamide
hydrochloride (General method F)

15 The compound was prepared from intermediate 5 (0.20 g, 0.39 mmol), Yield: 0.14 g (80%)
of the title compound as a pale white solid. HPLC 99%, R1=1.651 min (System B1, 10-
90% MeCN over 3 min). '"H NMR (400 MHz, DMSO-ds) 8 ppm 2.23-2.26 (m, 2 H) 3.28-
3.39 (m, 2 H) 3.40-3.56 (m, 2 H) 5.32 (br s, 1 H) 6.99 (d, /=8.53 Hz, 1 H) 7.13 (d, /=8.03
Hz, 1 H)7.15 (d, J/=4.02 Hz, 1 H) 7.26 (d, J=4.02 Hz, 1 H) 7.48-7.52 (m, 2 H) 7.92 (dd,

20 J=6.53,3.01 Hz, 1 H) 8.25 (dd, J=6.53, 3.01 Hz, 1 H) 9.60 (s, 1 H). MS (EST+) for
CisH7CIN; O3S, m/z 409.2 (M+H)", HPLC 99%, R1=1.818 min (System A1, 10-97%
MeCN over 3 min).

EXAMPLE 35
25  4-Chloro-N-[4~(piperidin-3-yloxy)-1-naphthyl]benzenesulfonamide hydrochloride
(General method F)
The compound was prepared from intermediate 8 (0.26 g, 0.50 mmol), Yield: 0.12 g
(53%) of the title compound as a white solid. HPLC 100%, R1=1.872 min (System Al, 10-
97% MeCN over 3 min). 'H NMR (400 MHz, DMSO-ds) 6 ppm 1.95-1.99 (m, 2 H) 2.14-
30 2.19(m,2H) 3.11 (brs, 2 H) 3.26 (brs, 2 H) 4.84 (br s, 1 H) 6.92-6.99 (m, 2 H) 7.44-7.51
(m, 2 H) 7.57-7.65 (m, 4 H) 7.91 (d, J=7.53 Hz, 1 H) 8.17 (d, J=7.03 Hz, 1 H) 8.94 (brs, 1



G ' Il'1 /N cyclohex-l-en-lI-ylethyl) thieno [3,2-c] sN*/ (°

pyri di ne-2-sul fonam de hydrochloride H 1 49 2-(4-(4-Methyl piperazin-I1-yl)

t hi eno [ 3wBP-20000b828-a 11 c] pyridin-2-ylsul fonyl)-1, 2, PCA/SE2@3/0040€N)

I\'y/JI ~ tetrahydroi soqui noline hydrochloride I 50

4- (4- Met hyl pi perazin-1-yl)-N (2-thien-2- H--a (N ylethyl) thieno

[3,2-c] pyridine-2- ~s N s sulfonam de hydrochloride HI WO 2004/ 000828

PCT/ SE2003/ 001061 51 4-(4-Methyl pi perazin-1-yl)-N [1-(l- o; :0 H

naphthyl) ethyl] thieno [3,2-c] pyridine-2- N1 (N) | sulfonam de

hydr ochl cm) gles ﬁl)rls PENA0(A- (MetHyImsqgsmlf&dr:nmplw&o;sflm/zms DMm-+HD*". N hexyl H

--1 hexyl henég t hi eno di ne- 2- CN) sul fonam de
Ree1 85 Catin Sséam 1 1%9Q%M9€vasrb@n@)z| h- oso ¢l H 1-yl)

hydrochl

thieno [3,2-c] pyridine-2-sulfonamde | CN)

4- (4- Met hyl pi perazin-1-yl)-N [1-(4- o, p H f1 uorophenyl) ethyl] thieno

[3,2-c] EXAMPLESG i di ne- 2-sul fonami de hydrochloride NI 55 N

(23D|fluorobenzl) af H - met hyl pi perazin-1-yl) thieno [3,2-c] H
%Mq hoxy; 2[4S(gm%nldm3d§élow)a—ggp,lptgy]]g@lqengsgllfonamlde hydrochloride

Z I(4 Met h@@eﬂé@?%ﬁt HIJ) yl)-N- (4-chloro-2, Ho |
The compound was prepared from intermediate 9 (0.19 g, 0.37 mmol), Yield: 0.15 g (90%)
of the title compound as a white solid. HPLC 97%, R1=1.508 min (System B1, 10-90%
MeCN over 3 min). "H NMR (400 MHz, DMSO-dg) & ppm 1.96 (m, 2 H) 2.16 (m, 2 H)

10 3.10 (m, 2 H) 3.26 (m, /=6.02 Hz, 2 H) 3.78 (s, 3 H) 4.82 (m, 1 H) 6.95 (q, /=8.20 Hz, 1

H) 7.01 (d, /=9.04 Hz, 2 H) 7.47 (m, 2 H) 7.57 (m, 2 H) 7.96 (m, 1 H) 8.16 (m, 1 H) 8.96
(s, 1H) 9.07 (s, 1 H) 9.81 (s, 1 H). MS (ESI+) for C2oH24N,04S m/z 413.4 (M+H)". HPLC
97%, Rt=1.713 min (System A1, 10-97% MeCN over 3 min).

15 EXAMPLE 37
3-Fluoro-2-methyl-N-[4-(piperidin-4-yloxy)-1-naphthyl|benzenesulfonamide
hydrochloride (General method F)

The compound was prepared from intermediate 10 (0.24 g, 0.47 mmol).
Yield: 0.21 g (9 9 %) of the title compound as an off-white solid. HPLC 100 %, Rt=1.823

20  min (System A1, 10-97 % MeCN over 3 min). '"H NMR (400 MHz, CH;OH-d,) § ppm
213 (m,4H)2.42 (s,3 H) 3.18 (m, 2H) 3.37 (m, 2 H) 4.83 (m, 1 H) 6.81 (d, /=8.53 Hz, 1
H) 6.97 (d, /=8.03 Hz, 1 H) 7.10 (m, 1 H) 7.24 (m, J=8.53, 5.52 Hz, 1 H) 7.35 (m, 3 H)
7.83 (m, 1 H). MS (ESIH) for C2oH23FN203S m/z 415.2 (M+H)'. HPLC 96 %, R1=1.628
min (System B1, 10-90% MeCN over 3 min).

25
EXAMPLE 38
5-Chloro-N-[4-(piperidin-4-yloxy)-1-naphthyl]thiophene-2-sulfonamide
hydrochloride (General method F)

The compound was prepared from tert-butyl 4-[(4-{[(5-fluoro-2 methylphenyl)-

30 sulfonyl]amino}-1-naphthyl)oxy]piperidine-1-carboxylate (0.24 g, 0.46 mmol). Yield: 0.16
g (76 %) of the title compound as a white solid. "H NMR (400 MHz, DMSO-dg) 6 ppm
1.96-2.03 (m, 2 H) 2.16-2.22 (m, 2 H) 3.09-3.14 (m, 2 H) 3.25-3.31 (m, 2 H) 4.86-4.89 (m,



5- di met hoxyphenyl ) thieno [3,2-c] ONac (N) pyridine-2-sulfonam de

hydrochl oride H 57 2-Bronp-4- (4-nethylpiperazin-1-yl)-N Br o -_A

(2- cycl ohww-20e4emesesyl et hyl ) thieno [3,2-c] 's: NI CN) PCT/SE2003/001061

pyri di ne- 3-sul fonani de hydrochloride H J 58

2-[ 2-Brono- 4- (4-net hyl - pi perazin-1- Br a. O __N _ _ _

yI ) - benzo[ b] t hi ophene-3-sul fonyl]-1 L\ (N) , 2,3, 4-tetrahydro-isoqui noline
59 2-Brono-4- (4-nethyl piperazin-I1-yl)- Br o, :o0 [1-(4-fluorophenyl)

ethyl] thieno [3,2-c] ~s HI F CN) pyr|d| ne- 3- sul f onam de hydrochl oride J

foe (4C b r
godl rreB'[ ggmfghgg]ﬂ?’%rr;t(ﬁ?gg?pﬁrgg UziOY!H)Z i\IHIQIE/ 29 ‘Z 4%§I%dfﬁé??§%s7u$$gn’am de H
| hydroc 8r91 d’Z zbmﬂd@e%zs(marmsemqm @ambno 3®(r s, 1 H). MS (ESI+) for

D1 ot ol §SRIORRONG i AR NRE A TEbTC b9 oy K861, 0in (Sersmm bri0T 2

N-24DiMe(BN01zﬂﬁ6rmi.4p|peraZ|nl-o,.~,IFH(N) .

y|'§hl o[ 3, 2-c] pyridin?le- 2-sul fonam de S'NY N H hydrochloride F 63

4- Plpegazin-l-yl-l\l-[-B- s o\ | H(N (trifluoronethyl)phenyl]thieno[3,2-
H CF3 N gkwrpfERg- 2- sul f onami de hydrochl ori de

4-Chloro-N-{4-[(3S)-pyrrolidin-3-yloxy]-l-naphthyl}benzenesulfonamide
hydrochloride (General method F)
The compound was prepared from fer¢-butyl (3S)-3-[(4-{[(4-

10 chlorophenyl)sulfonyl]amino}-1-naphthyl)oxy]pyrrolidine—l-carboxylate (0.22 g, 0.44
mmol). Yield: 0.15 g (78 %) of the title compound as a yellow solid. 'H NMR (400 MHz,
CH30H-d4) 8 ppm 2.37-2.49 (m, 2 H) 3.52-3.56 (m, 2 H) 3.61-3.71 (m, 2 H)5.37 (brs, 1
H) 6.87 (d, /=8.03 Hz, 1 H) 7.14 (d, J=8.03 Hz, 1 H) 7.38-7.47 (m, 4 H) 7.61 (d, J=8.53
Hz,2 H) 7.83 (d, /=8.03 Hz, 1 H) 8.22 (d, J=8.03 Hz, 1 H). MS (ESIH) for CyoH;9CIN,03S

15 m/z 403.2 (M+H)". HPLC 100 %, R1=1.826 min (System A1, 10-97 % MeCN over 3 min).

EXAMPLE 40
4-Chloro-N-{4-[(3R)-pyrrolidin-3-yloxy]-1-naphthyl}benzenesulfonamide
hydrochloride (General method F)

20 The compound was prepared from tert-butyl (3R)-3-[(4-{[(4-
chlorophenyl)sulfonyl]amino}-1-naphthyl)oxy]pynolidine-l~carboxy1ate (0.37g,0.74
mmol). Yield: 0.27 g (82 %) of the title compound as a off-white solid. 'H NMR (400
MHz, CH;0H-d4) & ppm 2.37-2.49 (m, 2 H) 3.52-3.56 (m, 2 H) 3.61-3.71 (m, 2 H) 5.37
(brs, 1 H) 6.88 (d, J=8.53 Hz, 1 H) 7.15 (d, ]=8.03 Hz, 1 H) 7.39-7.47 (m, 4 H) 7.60-7.62

25 (m,2H)7.83(d,J=7.53 Hz, 1 H) 8.22 (d, J=8.03 Hz, 1 H). MS (ESI#) for C20H;9CIN,03S
m/z 403.2 (M+H)". HPLC 100 %, Rt=1.815 min (System A1, 10-97 % MeCN over 3 min).

Table 4



64 N-(3-Ethyl phenyl)-4-piperazin-1- o, H(N

yl t hi eno[ 3, 2-c] pyri di ne-2-sul fonam de N N~ H hydrochloride 65

N- ( 3, 4- Diwotzoopoppdzenyl ) - 4- pi perazin-1- O H (N) N, O [RCT/SE2003/001061
yl thieno[ 3, 2-c] pyridi ne-2-sul fonamde S: H hydrochloride 66

N- (4- Br ono- 2- net hyl phenyl ) - 4- pi perazin- Br HN

1-ylthieno[3, 2-c]pyridine-2-sul fonanmi de "N~ H hydrochl oride 67
2-(4-Piperazin-1-yl-thieno[3,2-c]pyridine- 0, OH (N

2-sul fonyl)-1, 2, 3, 4-tetrahydro-isoqui noline KS N N~ hydrochl oride 68

4- Pi péExamMpig{yT-thieno[ 3, 2-cJpyridined{Z2- HRL O, (0 SulRdnic acid r?
(2-thilophen-24yl-ethyl)- S Ns CNJ am de hydrochlor|de H 69

4- Pi per az4In- 1 ¥1(4-Mhﬂlﬂmpﬂ)-‘2(4eilqﬂylpﬁm1am- 2- o cixb /NN suMHonic as\(f
(4- chlfor o- 2, 5; gx ctoNdine-NsBronmigny | )%@%yd'ochl oride H j
2004/ (000828 PC 53/8 1061 70 4-Piperazln-T-yl-1hieno[3, 2-¢] pyrl"l_([h ne-
H N sul fonic ai]?:ydﬁ’lzlﬁ?’f@ﬁet hyl -am de N N |hydrochloride H 71

D

4- Pi perazij-13 ygmhmﬁm%tﬁygpl&}am{myw ne-{2= H gN—suffonic /@9

N
2, 6-di et hyl - pheny| N N hydrochl or{ de_ (
( yi-i tlnen 3, 2 c]pyndlne 3-su1%on1c acid p- y @fs N Nj
tolylamide hydrochloride H (IJH3
43 4-(4-Methylpiperazin-1-yl)-N- H N
.0
phenylthieno[3,2-c]pyridine-2- ?jSlN/@ [Nj
sulfonamide hydrochloride H
44 4-Piperazin-1-yl-thieno[3,2-c]pyridine-2- F H N

phenyl)-amide hydrochloride

sulfonic acid (3-fluoro-3-trifluoromethyl- | , o J@\ [Nj
‘A(S‘rg CF
H

45 4-Piperazin-1-yl-thieno[3,2-c]pyridine-2- o Cl H N
sulfonic acid (4-chloro-phenyl)-amide (\),;:S"\NO [Nj
hydrochloride H

46 4-Piperazin-1-yl-thieno[3,2-c]pyridine-2- H N
sulfonic acid (4-isopropyl-phenyl)-amide 0..0 /@J\ [Nj
hydrochloride "ﬂs“l}l

H
47 4-Piperazin-1-yl-thieno[3,2-c]pyridine-2- o H N
sulfonic acid p-tolylamide hydrochloride (‘)';:S':NO/ [Nj
H
48 4-(4-Methylpiperazin-1-yl)-N- (2- o /\@ H |
Os N
cyclohex-1-en-1-ylethyl) thieno [3,2-c] Ks‘t;l [ j
H

pyridine-2-sulfonamide hydrochloride

49 2-(4-(4-Methylpiperazin-1-yl) thieno [3,2- o..0 H |

N p S\ N
c] pyridin-2-ylsulfonyl)-1,2,3,4- = ’\O@ E j
N

tetrahydroisoquinoline hydrochloride [

50 4-(4-Methylpiperazin-1-y1)-N- (2-thien-2-
ylethyl) thieno [3,2-c] pyridine-2- :s. E
sulfonamide hydrochloride H
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;"N CN~

sul f

onic acid

sul f oRIC&/SEC#0d/001061

N hydrochloride H 74

4- Pi perazin-1-yl-thieno[3,2-c]pyridine-2- 0,0 HN sulfonic acid

[ 2- (5- et hoxy- | Hi ndol
75 4-Pi perazin-1-yl -thieno[ 3, 2-c] pyridi ne- 2-

4-trifluoronmethyl- H CN~ benzyl am de hydrochl oride 76

-3-r

0, SO

Su

s CN~ yl)-ethyl]-am de hydrochloride ~o |

| CF3 H N | fonic acid
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benzyl | et hyl - y dQSZ N
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yl t hi eno[ 3, 2- glyiprandilehyd@elianids onani de CN~ hydr | gri de 78 l

N- (4- 1 sapropyliphenyl)-4-piperazin-1- H

yl t hi enol 82 2- qlpéMetivipiperazns Liy)-§néni de | P8chl ori d& WO 2/004/.000828
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53

N- (3-Chlorobenzyl)-4-(4-methylpiperazin-
1-y1) thieno [3,2-c] pyridine-2-sulfonamide

0:.:0

o S. C

S N ]
H

H

54

4-(4-Methylpiperazin-1-yl)-N- [1-(4-
fluorophenyl) ethyl] thieno [3,2-c]
pyridine-2-sulfonamide hydrochloride

55

N- (2,3-Difluorobenzyl)-4-(4-
methylpiperazin-1-yl) thieno [3,2-¢]
pyridine-2-sulfonamide hydrochloride

56

4-(4-Methylpiperazin-1-yl)-N- (4-chloro-2,
5-dimethoxyphenyl) thieno [3,2-c]
pyridine-2-sulfonamide hydrochloride

57

2-Bromo-4- (4-methylpiperazin-1-y1)-N-
(2-cyclohex-1-en-1-ylethyl) thieno [3,2-c]
pyridine-3-sulfonamide hydrochloride

58

2-[2-Bromo-4-(4-methyl-piperazin-1-
yb)-benzo[b]thiophene-3-sulfonyl]-1
,2,3,4-tetrahydro-isoquinoline

59

2-Bromo-4- (4-methylpiperazin-1-yl)-N-
[1-(4-fluorophenyl) ethyl] thieno {3,2-¢]
pyridine-3-sulfonamide hydrochloride

Br

-z O
N

60

2-Bromo-4- (4-methylpiperazin-1-y1)-N-
(4-chloro)-(2, 5-dimethoxyphenyl) thieno
[3,2-c] pyridine-3-sulfonamide
hydrochloride

Br

XQ

Iz Oo—
)




yl oxy) t hi eno[ 3, 2-c] pyri di ne-2-sul fonam de O hydrochloride I / 1SOz H6N H
81 N-(2,3-Difluorobenzyl)-4-piperazin-1- [?] H

yl t hi eno[8p20e)qys28di ne- 2- sul f onam de F (N) Nhydrochl or iPd@/SE2008l0b 862 82

N- ( 3- Chl orobenzyl ) - 4-pi perazin-1- [?] H (N

yl t hi eno[ 3, 2-c] pyri di ne-2-sul fonam de O hydrochloride ~ N NH SOZ Schene
5Br S\ OBr /S\ aOHHaBr / \'eN HOOOC C_0C RI- 0C 0SS
R1-S' R3 lii Br NIVBr ) vOSI )N-vi a0 15Nvil - BrCGo N Br Br e S e
e/ e I d C RBCgOvi RNHNvii RRNK ,~ N N-~Se OSe(CSS S

Legenp T SCRNE SbickldrofieydRifpeaind, PYT 1 dI N, pipariding, heaf: i
et hyl ¢hl or of of nnt e et qne I}?NS =10 |5 % ( i[ dijphenyl ether, C Jv)
POC13| heat ; \/‘)1%8%? 3’%@@2“%??9%"5'1‘_ onanilec ) br osulici nl)qn e, CH2C12; Vi) R - NH,
pyridine; vii )hy#R3orKRCO3, DMSO, heat. || NTERVEDI ATH 47
(2E) - 8- (5- Brojot hi en-2-yl ) acrylic acid WD 2004/ 000828 PCT/ SE2p03/ 001061
62 N-(2,4-Difluorophenyl)-4-piperazin-1- 6.0 F H [N]
ylthieno[3,2-c]pyridine-2-sulfonamide ‘A’:S:r;l/g N
H
hydrochloride
-Pi in-1-v1-N-[-3- H N
63 4-Piperazin-1-yl-N-[-3 0,0 /@\ [ ]
(trifluoromethyl)phenyl]thieno[3,2- ot E CF, N
clpyridine-2-sulfonamide hydrochloride
64 N-(3-Ethylphenyl)-4-piperazin-1- 0.0 H [Nj
ylthieno[3,2-c]pyridine-2-sulfonamide *SzQ N
hydrochloride
65 N-(3,4-Dimeth henyl)-4-piperazin-1- O. H N
( imethoxyphenyl)-4-pip . °~“s"o/©[ E j
ylthieno[3,2-c]pyridine-2-sulfonamide <N (ID N
H
hydrochloride
66 N-(4-Bromo-2-methylphenyl)-4-piperazin- 0.0 Br H [Nj
1-ylthieno[3,2-clpyridine-2-sulfonamide ‘A’iS:r;l/Q N
H
hydrochloride
67 2-(4-Piperazin-1-yl-thieno[3,2-c]pyridine- O“S"O H [N]
2-sulfonyl)-1,2,3,4-tetrahydro-isoquinoline < NK/:© N
hydrochloride
68 4-Pi in-1-yl-thieno[3,2-c]pyridine-2- H N
iperazin-1-y [3,2-c]pyr 0. .,O/\/E\> E j
sulfonic acid (2-thiophen-2-yl-ethyl)- Sy s N
L}
amide hydrochloride H
69 4-Piperazin-1-yl-thieno[3,2-c]pyridine-2- ) o H EN]
sulfonic acid (4-chloro-2,5-dimethoxy- ?X-:s';c;jij[? N
phenyl)-amide hydrochloride H




Mal oni c acid (44.40 g,
5- br onot hi ophene- 2-
and pyri dwoeoglm0os28l) .
ni ght .

100 C over

car bal dehyde (50 g,
The
The vol atiles were

Yi

eld: 55.24 ¢

426.7 mol ) was added to a m xture of
261.7 mol ),
m Xture was refl uxed for

pi peridin

(90.5 9.

e (2.84 nl)

1 IrCASE3®®0arvd1 t han at
evaporated and the residue was

di ssolved in water and acidified wth hydrochloric acid (pH 5 2).
product was crystallized in ethanol.
MHz, CH30OHd4) 8 ppm 6.14 (d, J=15.83 Hz,

The crude
1H NVR (270

1H 7.11-7.16 (m 2 H 7.68 (d,

J=16.36 Hz, 1 H); M5 233.1 (M- H+ Purity (HPLC) 94 % | NTERVEDI ATE 48
10 (28) - 37( 5- Bi-bipahdii- Bil-tRien3)2-GRfinO} | az&e&%ny chleride (1 ﬁﬁt) as
added |to a soI 5- br onot| hi%en-.2- acrylic acid (1 0
4.46 ol ) infc ngé:%: d’hén%%@énﬁ%) and the r‘n&ture wag refluxed {o
75C and t han u@@ddﬂ?ﬁdﬁhe next step. The above sol ut|on was added dr op WI $se
to a gtirred |[suspension of sodium azide (0.58 g, 8,93 mml ), dioxane (3
m.) and-wat-er {3~ i..l A—t5—i-ce—bat-h—Aft-er—10—m-A—aprectprHiate appeared
whi ch [was’f i | { &FBEHF HHREPlas RGN th [wat er L The fesi dd& was|di sgn:gved in
di chl qr onet hagedfoméCQdZ,wdtemyqug@@pmfdel tler egsandlt he| sol vent wa ved|to
afford: 0.96 ¢ @hl“ndoe@ 1H NWR (270 Mjz CH3PH{d4) B ppm 6.20 (d, J=15.5%7
Hz, 1{H) 7.1547.25 (m 2 H) 7.80 (d, J315.57 Hz, 1 H); M5 258.1 (M- H)+;
Purity (HPLC) 65 % 20 | NTERVEDI ATE 49 |2- Br onot hi enp [3,2-c] pyridin-4
(5H) - gne A sol| wripaaziei-yliRikoi2-pribinepot|hi en- 2- yly, afryl o azi de ( 00 ¢,
69. 7 ol ) solly ne (1(2@5'; s added dr opwi
di phenyl et herSu?tglﬁcﬂ‘zgg%nﬁjbo%g%qﬁ a5 t‘eﬁrperatur b Was mcrezlised o 220C
for I'H. The mi|lktdpeklongas cool ed to roomitenperature fol |l owed by|the additijon
of ether. The soI id precipitated and wgs separated py filtration. i eI d:
13 58 4.. R 1H NVR (270 N2 F\I\IR( 82 (rl J—? ’IQ I-l—; .|)
7.27 (|d, %=e. z;é”Pﬁ?azntl -y thignog3,2-olpyridipe-gp H: M230.1 (I\/t ]H)+
Purity (HPLC) |sulsic ac803,NAipRAOLHGPONSB8e F 1061
hydrochloride
74 4-Piperazin-1-yl-thieno[3,2-c]pyridine-2- °~*s’p H [Nj
sulfonic acid [2-(5-methoxy-1H-indol-3- N(\ N N
yl)-ethyl]-amide hydrochloride \om
75 4-Piperazin-1-yl-thieno[3,2-c]pyridine-2- 0,40 CF, H N
sulfonic acid 4-trifluoromethyl- < EV@r ENj
benzylamide hydrochloride
76 4-Piperazin-1-yl-thieno[3,2-c]pyridine-2- o, ° H N
% 0
sulfonic acid benzyl-ethyl-amide ©/\ N
hydrochloride
77 N-(3-Ethylphenyl)-4-piperazin-1- H O L EN]
ylthieno[3,2-cIpyridine-3-sulfonamide N N
hydrochloride
78 N-(4-Isopropylphenyl)-4-piperazin-1- H =N s,;ci ENj
ylthieno[3,2-c]pyridine-3-sutfonamide \r©_ v N
hydrochloride




| NTERMEDI ATE 50 2- Br onp-4-chloro-thieno [3,2-c] pyridine Phosphorus
oxychloride (4.08 g, 26.6 mmol) was added dropwi se to 2-bronothieno [3, 2-c]
pyri di n- w024/ wpe28( 2. 04 g, 8.87 mmmol) at 0 C. The m xt rCe/SEa®3jerwsed at
135 C for 5 2.5h, then carefully poured over ice water. The precipitated
was collected by filtration and dried to yield 1.78 g (80.7 % of title
product. 1H NWR (270 MHz, CH3OHd4) S ppm 7.67 (d, 1 H 7.88 (dddd, J=6.33
Hz, 2 H 8.19 (d, J=5.54 Hz, 1 H; M5 248.0 (M- H)}; Purity.(HPLC) 100 %
10 | NTERMEDI ATE 51 and | NTERVEDI ATE 52 4-Chl or ot hi eno [ 3, 2-c]

pyri di pe- 29SUTM@Met@%g{y1)QQp@aM3ﬂ)FO p-4-Chppr ot ifeno [ g, 2- CF
pyri di phe- 3-sulf Fxﬂhf htgz tf ithium (1.5 n, 2.4 mol) vvasoéaded
to 2- by omo- 4- ATt hP SPW’T”C#J%W A 5 g, |2 nmol) diskol vad in
dry THE (15 ni hydechlofi&C under nitrogen.| Th xt Wee [was 15 stirred{(for 40
m n. The above| solution was added to a Hry e'ld satjurated with| S as)
at -78C. The |m xture was warnmed to roomterrperature, foll oned py the
additipn of ether The precipitate was! separated by filtration. The two
title prodbict s Netylpbeivhddpipmdinttaken | t o t H& next [step H/ithou,t fur ther
purifigcation asikpihieays,2-cMysdteQLa8diesids) N (2.07 g, 10.3 mmof) add\ed
to[(4-ch|orotr]11i<§n [ ,2-¢c] pyridin-2-y|) onyl] {lithiumand [ ( ono
20 4- chl or ot hi [€N °°?]§,‘ ~c] pyridin-3-yl)|s AOkilthi umin
di chl of onet hane (150 nL) at 0 C. The n xture was heated at 60 [C fo 2h,
extracfed with water (3 x 50 nlL). The ofganic phasg was separ at ed, drled
with MgSO81 fi|IN-@atiEflucaddenzyine pypahai-1-l es| were (@ 1 m ndted by  vacjuum Le
distil{ation. used in e ngxt step withouf further
purifijcation. }Eﬁ‘fnl\lq}%%%%?‘g\%%m%c{ TE TE 54 4-Chloro-2+-t h[g\rﬂ
[3,2-c]| pyri dijfedrehlosdq f onic acid p- toI | and 2- br ono- 4-
chl or of t hi eno[|3, 2-c] pyri di ne- 3-sul f oni c| aci p-Ft ol ylJam de p- Toljudi ne (30
ng, 2.87 nmol){ was added to a sol ution of 4- g ot hieno [3, 2-c] pyridinet
30 2-sul fonyl [chl oride and 2-bronp-4-ch] orothiend [3, 2-c]
pyri di jne- 82 sul {iNa@ydhlozdbe2ph)-d@ipttkidl- g, P. 26 mepl) 11} di Chior ongf hanav and
pyridine (0. 1% ymﬁgﬁo[ift:lih?py{igiggﬁ-lsu?tgnanu e styrred atC] ]
hydrochloride N
NH-SO,-
Scheme §
7/ i I N i J
Br/Q\ﬁo —-——-»Br/Q\/ﬁJOH———»Br/[MNS —_——
" o~g” R1 s Ri~g® Rs
_-i."—>. Br—(/ﬁ —_— Br‘(/tC[ __,Brm—-—% Br / | \N_V_"_> Bl"gj@
S s s
Legend to Scheme 5: i) Malonic acid, pyridine, piperidine, heat; ii) ethylchloroformate, acetone, NaN; —10
5 °C; iii) diphenyl ether, 220 °C; iv) POCl;, heat; v) gas SO, n-BuLi, N-chlorosuccinimide, CH,Cl,; vi) R'-

NH,, pyridine; vii) HR?, K,CO;, DMSO, heat.

INTERMEDIATE 47

(2E)-3-

(5-Bromothien-2-yl) acrylic acid



WO 2004/ 000828 PCT/ SE2003/ 001061 room tenperature for 2h. The sol vent was
renoved and the crude m xture was taken to the next step w thout further
puri fi catworeoo4EMaeeBPLE 41 and EXAMPLE 42 5 PCT/SE2003/001061

4- (4- Met hyl - pi perazin-1-yl)-thieno[ 3, 2-c] pyridi ne-2-sulfonic acid

p-tol ylam de hydrochl ori de and

2- brono- 4- (4- net hyl - pi perazin-1-yl)-thieno[ 3, 2-c] pyridine-3- sulfonic acid
p-tol yl am de hydrochloride A m xture of 4-chloro-2-thieno [3, 2-c]

pyridi ne-2- sulfonic acid p-tolylamde and 2-

br omo- 4- %Aleﬁﬁe at:ia' (Q@Q,b% 226317%439 w28 addedub Rixturd6f Stbkorh éﬂed@- (70 ny,
0.21 mol , 1-methyl piperazine (0.344 1 mmol) and

K2003 ( 2&-aﬂoa1d@hy® (zm gn%l y nwasl),rmamhnq @-83400L) avdpyridiemhl 50 TG . ?fbact i on

t di | ved t th 3 10
T e e as reed R S sePRene BRTRTbE e Subuah Xho TR RRSAS i
product s desiatedahd t&QGQ&ué‘Wh&ﬁ&bl@écdf iR hehtek-a8d @&dﬁfed"vvlﬁ‘ﬂh%bﬁﬂbnc a01d (QI_H

pi perazin-1-yl)-thieno[ 3, 2-c]pyridine-2-sul fonic aci | am de.

free Base)vllxe abdepoductiveas crystalizdden sihanok Nield iﬁez%&(%pi)%))t FERIVER 1@7% t h

:)613I Zoeté\bfg% gﬁ%ﬁ“@&%ﬁﬂ%wﬁ Q%E]%) %?35161 ?qu(lﬁ‘é%é%ﬁzék% ﬁ? 59 (s
1 8.1 ﬁqH)lefS%ﬂ"%Ml 4(<%|+ H +, Purity (LC M) 92 % and
rrg 2-brono-4-(4-meth |pera2|n 1y|) t hi eno[ 3, 2-c] pyri di ne- 3-

sul fonic acid p-tolylam de The free base was converted into the

hydr ochl O[NW bﬁﬁ@ﬁéo treatnment with HO in ether: 1H NVR (270 WMVHz,

Met hanol E 1H) 3.00 (d, 3H) 3.50-3.77 (m 8 H 7.00-7.10
(m Qg farm- SjBerﬁtlﬁén- I) derloyBadile (d, J=5.81 Hz, 1 H); LG M5 481 (M +

H +; Purity (L 8 % Reaction of sulfonyl chl oride with anines (Met hod

H 25 To Hnsmrhthoude élf 04 ml)avasradded tog sodittion of (B3RH3 ¥ bremeikicp2-garwliy | n
DCM dd | f t
was s vt OE 4B bRk Ra0 b gAH hom Rt IS o ARGH R UT B

m xture WaRCaRathah L%@élh&?ﬂlefr@kt s%éisjmhb @B@Je Rlftion Mg added d@pSiisdtovgiridden
filtered through a short silica % y the aid of DCM and ethyl _ acetate.

The soI v eguspenaonef apdina azifle (88 g, IS rmampBudionizns (@inlemdarrter{3maM Brf@ washed
CL (2 Th d
AR TN R

Was T efove he sul fonam de

prod uct . Tie &@&@éw@é dis€dWed in dichloromethane, dried with MgSOQs, filtered and the solvent
was removed to afford: 0.96 g (83.4 %). "H NMR (270 MHz CH;0H-ds) 3 ppm 6.20 (d,
J=15.57Hz, 1 H) 7.15-7.25 (m, 2 H) 7.80 (d, /=15.57 Hz, 1 H); MS 258.1 (M — H)";
Purity (HPLC) 65 %.

20
INTERMEDIATE 49
2-Bromothieno [3,2-c] pyridin-4 (5H)-one
A solution of (2E)-3-(5-bromothien-2-yl) acryloyl azide (18.00 g, 69.7 mmol) solved in
dichloromethane (100 mL) was added dropwise to diphenyl ether (90 mL) at 150 °C. The

25  temperature was increased to 220°C for 1h. The mixture was cooled to room temperature
followed by the addition of ether. The solid precipitated and was separated by filtration.
Yield: 13.58 g (84.6 %). "H NMR (270 MHz, DMSO-ds) 8 ppm 6.82 (d, J=7.13 Hz, 1 H)
7.27 (d, J=6.86 Hz, 1 H) 7.54 (s, 1 H) 11.55 (s, 1 H); MS 230.1 M — H)"; Purity (HPLC)
92 %.

30



WO 2004/ 000828 PCT/ SE2003/ 001061 purity material, the products were
purified by silica gel flash chromatography. The products are used in the
next stepwORoowmwdszse B). Coupling with aromatic am nes @EWEISEo@3/0)1061 To t he
reaction mxtures fromthe Method H dissolved in DMSO (2nl), amines (15
equiv.) and K2C03 (1 equiv.) are added. The reactions are stirred at 100C
for 24 and than concentrated. The products are purified by LCGMs. The
solvents are renoved under vacuum by SpeedVac and purified by preparative
LCI M5. The products that were not pure enough (Purity :590% were purified
by pr epaMERMF&iAEEBioogr aphy using acetonitrile 10 water gradients

cont ai ni % rifl.auro st After HPLC anal ysis fractions that
were ? 9%' 5\%1?5 gb‘f’?‘é&c (Si é%ﬁac%ncentrat ed. Deprotection of the am ne
in the m&gn@as BRychTi RN 08rgTR6L6 ymbi) mesks addsisdibpwisg td Rdbrombthicand?,2ia)

met hanol and adding portions of 1M HCl/ether. The react I
by TLC. ﬁymlnsémﬁabrpge (B04e, &8hmaml) #kE- lﬁbeém%%waﬁﬁwe atgéégbsfagnalﬁzw

Depr of ec B Ve i
Cor epir ot By oRbeogLY EOLRd VR (gt Tr3phaRe ot ot TR SPRAL L) b
1:1 and #rgeptedeld 1.8 QTQS@%@/ﬁﬁcﬁ“tﬁlfe pltodﬂcH@H NIRI250 itz e@ﬂmﬂ-m& ppmi ng at
anbi ent tenperature overnight resulted in goﬁa)rem pi tate which &g

ndi ng

col | ect e@.6Byd, 128) 7.88 (dddd, 576.83 Hgi 2 EDtSH (g fehued HzakH)dP 248 (M5

hydrochl gri.d I\/PLE 43 4-(4- Met hyl pi perazi n-1-yl)-N-phenyl t hi eno
[3,2-¢c]p P‘i‘tﬁ%ﬁ@@‘ggp dhami de  hydr ochl or?/dg 25 The syn%/h)em spwasypr ef or med
essentially as described in Method HL. Yield: 81 ng (33.8 9%. 1H NWR
(270 MHz, CH3COH d4) Sf)pm8 13 (d, J 581Hz 1 H 7.67 (s, 1 H 7.54 (d,
J=5. 81 HENTERMEHIPIS@E? IEM)E 3 H) (4H obscured by sol vent

51 i oAl 0y P
(3-f1 uor gt pyridinkluanfvisl Bbridehenyl ) - ami de hydr ochl ori de

n-Butyl lithium (1.5 mL, 2.4 mmol) was added to 2-bromo-4-chlorothieno [3,2-c] pyridine
(0.5 g, 2 mmol) dissolved in dry THF (15 ml) at -78°C under nitrogen. The mixture was

15 stirred for 40 min. The above solution was added to a dry ether saturated with SO, (gas) at
-78°C. The mixture was warmed to room temperature, followed by the addition of ether.
The precipitate was separated by filtration. The two title products were obtained and taken
to the next step without further purification as follows: N-chlorosuccinimide (2.07 g, 10.3
mmol) was added to [(4-chlorothieno [3,2-c] pyridin-2-yl) sulfonyl] lithium and [(2-bromo-

20  4-chlorothieno [3,2-c] pyridin-3-yl) sulfonyl] lithium in dichloromethane (150 mL) at 0 °C.
The mixture was heated at 60 °C for 2h, extracted with water (3 x 50 mL). The organic
phase was separated, dried with MgSOs, filtrated and the volatiles were eliminated by
vacuum distillation. The crude products were used in the next step without further
purification.

25
INTERMEDIATE 53 and INTERMEDIATE 54
4-Chloro-2-thieno [3,2-c] pyridine-2- sulfonic acid p-tolylamide and 2-bromo-4-
chloro-thieno[3,2-c]pyridine-3-sulfonic acid p-tolylamide
p-Toludine (30 mg, 2.87 mmol) was added to a solution of 4-chlorothieno [3,2-c] pyridine-

30  2-sulfonyl chloride and 2-bromo-4-chlorothieno [3,2-¢] pyridine-3-sulfonyl chloride (0.07
g, 0.26 mmol) in dichloromethane and pyridine (0.19 mL). The reaction was stirred at
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4-[2-(3-Fluoro-5-trifluoronethyl-phenyl sul fanoyl ) -t hi eno

[ 3, 2- c] pywODoow/090828] - pi per azi ne- 1-carboxylic acid tert Pomsgrooasdomws1 (0. 235
mml, 1 equiv.) was used as the thienopyridine in Mthod HL. Yield: 25.7
ng HPLC: tR 3.395 (System 5%to 50 %ACNin 3 min, C8), Purity: 100 %
LOMs: tR=1.375 (System 30%to 60% ACN in 1.5 mn, Hypersil BDS), 5
Purity: 99 % WMs: 461 (Mtl) 1H NWR (270 MHz, CH3OHd4) S ppm 3.47 (m 4 H)
3.53 (s, 1 H 3.8 (m 4H 7.22 (m 1 H 7.29 (m 1 H 7.33 (s, 1 H 7.66
(d, J=6. 3Rofdzemperaure fPMMPhEsAPent was removed and the crude mixture was taken to the

4- Pi perazin-1-yl-thieno[ 3, 2-c] pyridine-2-sulfonic acid
( 4=chl or ongzhetay Withawt 1]101111]373@ o&hl ori de

4- Chl oro-thi eno[ 3, 2-c] pyri di ne-2-sul fonic acid
(3-fluoro-5-trifluoronethyl-phenyl)-amde (0.208 mol, 1 equiv.) was used

as the thEmEdia@dExpmﬁandlzl—l-L Yi eld: 7. 2 ng HPLC tR- 3. 039
(System 5 %to 50 % ACN in _3 mn, Purit 10Q0% LC/ MG = 0.905
Syst ém  $6+-dethylepipesazingliyh- !than{ﬁﬁ cl Pyyiding;2- lﬁ@@w ammﬂ}yh e |vs 409

(
(o U usitobhiReiue 3" Bron B ity PRz - Biefolale- cpWrighiBa-d T 7 29

J=6. 33 Hzsulfonid acid ptehhmidehydrochloride
I ne- uI fonic

Do kiR AL ehIRAr-duhiont o Buiiias 2agilionc adid plolylamide and 2-

4- Chl or o- n f g 1 d

(0. 201 bPhfpPhiote BN SRS sy AL OB T he, DReSiihdy M de

Yi el d10 6. B%\Iﬁp ﬂPmo:) t-Rretsyl @ﬁﬁraz{r&y(@ﬁé#lmﬁ % nmc&)aar%lﬂma_ @83 mes)-21C8) ,

et S ol S0, Pl SRt Wl )
1.18 .

ng 4 (m cé?%@p?tggl %c@%a gzx ﬁ?m(Lméh%Bd%aﬁc EL%GI(S 'Weréc&ﬁecfedoiﬁd(tﬁ& sdftvent))

4- Pi per azivas fenydved HTtenmpa8uds wemypurified by HRIWT tcmffcu’d elc9 nigpf te(sMethiybe

hydrochl orj de 30 T S - C ro-t | ne- 2-sul fonyl
chloride P@e@g@—byﬁjﬁg ﬂ%ﬂ%ﬂ%mﬁmeg’da%% AP 59321 egkgﬁﬁF gf‘??e Tl.o nm,
23.9 ol }ofelb PRt RSB bé/ ti8at2RAt with HC18R efieR'H NMI@(ZW@!MHk on
m xture was stirred at ‘roomtenperature for 16 hours. The

Methanol-ds) 6 ppm 2.26 (s, 3H) 2.98 (s, 3 H) 3.40-3.55 (m, 8 H) 7.02-7.10 (m, 6 H) 7.55

(d, /=5.81 Hz, 1 H) 7.69 (s, 1 H) 8.13 (d, /=5.81 Hz, 1 H); LC-MS 403 (M + H)"; Purity

(LC-MS) 92 % and 3.8 mg 2-bromo-4-(4-methyl-piperazin-1-yl)-thieno[3,2-c]pyridine-3-

sulfonic acid p-tolylamide. The free base was converted into the hydrochloride salt by

20  treatment with HCl in ether: 'H NMR (270 MHz, Methanol-ds) & ppm 2.21 (s, 1H) 3.00 (d,
3H) 3.50-3.77 (m, 8 H) 7.00-7.10 (m, 6 H) 7.63 (d, /=5.81 Hz, 1 H) 8.19 (d, J/=5.81 Hz, 1
H); LC-MS 481 (M + H)"; Purity (LC-MS) 98 %.

Reaction of sulfonyl chloride with amines (Method H)

25  To a solution of the amine (1.3 equiv.) and pyridine (8 equiv.) in DCM was added the
sulfonyl chloride (1 equiv.) and the reaction mixture was stirred over night. After addition
of Trisamine™ (ca 2 equiv.), the mixture was gently shaken for additional 3 h. The
suspension was then filtered through a short silica plug by the aid of DCM and ethyl
acetate. The solvent was evaporated, and the residue was dissolved in DCM and washed

30  with 1 M aqueous HCI (2 times). The combined organic phases were dried (MgSOa),

filtered, and the solvent was removed to give the sulfonamide product. In cases of low-



WO 2004/ 000828 PCT/ SE2003/ 001061 m xture was concentrated and re-di ssol ved
in DVMSO (10 nL), piperazine-|l-carboxylic acid text-butyl ester (1.34 g,
7.17 mmolwoanaikde28 (0.989 g, 7.17 mmol) were added. Th@CTISEXM03/0e1068S
stirred at 100 C for 16 hours and then concentrated. The crude reaction

m xture was dissolved in EtOAc (100 nmL) and washed with brine (2 x 50 nL).
The 5 organi c phase was dried (Na2SO4) and concentrated. The crude
internediate was purified by colum chromatography on silica using

Et OAc/ n-pentane (1:1) as eluent. The internediate was dissolved in

Et OAc/ Me Cpidtyanaiérizfi ik peddoets veae pudfietbydititn ddlflafigdhrb@stogddgdThelne m xture
was stirred . at roomtenperature for 16 hqurs. The precipitate was

col | ect edPIJugts preise %%%X%W@Wmmi ethyl ether/n-pentane to give
0.475 g of the crude 10 product. Purification by preparative reversed phase
HPLC gave 0.133 g of the pure product: 1H NVR (DVBO-d6, 25 C, 270.17 MHz)
S 10. 61 (6pupling Wjth aroaftictamines (MPtho8 I3 (d, J = 5.80 Hz, 1H), 7.91 (s,

3 3. 3 5 To fe dpgfion shgig rongthe Vet T sfssblBleq TR bUSQAARD) poninsetbL £ 45
4- (4- Met haddwyiﬁ{cﬁléi@@}(wéo)uixhh afe ZAGYE mggega{g@l%ﬁ&s%ﬁ dMlobec ?%‘?irzrlga&h%ha% cl

pyridi ne-2- sul fonam de hydrochl ori de esls was pre
essent i al tgncandraiiess dhe ipeatiucts aviepivdfied-byt LCXI$] The dbventsrage tdhoiRnd&70 MHz,

DVBO- d6) S 1Q, 49-10. 48 8.23-7.95 7.72-7.71 20 1
5.34-5. ?0,3"?‘%19“%”1%%’9&?% 991‘?1?115‘?@%;?&@%@@%53{{‘/{%@%? mfo@ctzﬁgh@.wg (rpﬁﬁ Py K

2. 98- 2. 97edd ; O/ . N B LGS
2082 O efougln (Riy 206%) Gexe PO Wbl (BuiiodanFy dsit2 addbnifi

2- (4- 14- vwetsy rsilisatseentnining D)1 % friftoveodestiQacid. AReriHRIC 2nalyss frhctiops Yhat , 2, 3, 4-
tetrahydroiLs i,nal i ne hydrochl orjde The synthesis wa ref.orpe

essent iyal W;?re%g%d}égg’lfei ‘Bgrﬁﬁoﬁe?%ﬁ(i ﬂ?&t“qﬂﬁ‘in?ra’wdﬁ&?@%ﬁsnﬁét HMIRRAR 970 MHz,
DVSO- d6) & : . : = : 1

770 7. b Faprgdted POl by st oAU B i latimlat ditd’ 21

3. 25- 3. 18p@toxs of 1M HClzktigst. Tl red¢fjont atranalygsd byl LEHIhS s@verds 84r{ 6H obscur ed
by sol vent _ si naeld)ﬁncféC'MS 4b2},83§§ee(dl¥la-c H+, Purity (LCGMS) 99 %

conce: r vacuum

15
Deprotection of BOC-group (Method L)
The sulfone or sulfonamide derivative (prepared by Methods H and I) were dissolved in a
small amount of MeOH/DCM 1:1 and treated with an excess of 1 M HCl in diethy] ether.
Stirring at ambient temperature overnight resulted in a precipitate which were collected by

20  filtration to give the products as their corresponding hydrochloride salts.

EXAMPLE 43
4-(4-Methylpiperazin-1-yl)-N-phenylthieno[3,2-c]pyridine-2-sulfonamide
hydrochloride .

25  The synthesis was preformed essentially as described in Method H-L. Yield: 8.1 mg (33.8
%). "HNMR (270 MHz, CH;0H-d,) 6 ppm 8.13 (d, /=5.81 Hz, 1 H) 7.67 (s, 1 H) 7.54 (d
J=5.81 Hz, 1 H) 7.55-7.53 (m, 5H) 2.97 (s, 3 H) (4H obscured by solvent signal); LC-MS
389 (M - H)'; Purity (HPLC) 100 %.

t4

30 EXAMPLE 44

4-Piperazin-1-yl-thieno[3,2-c]pyridine-2-sulfonic acid (3-fluoro-5-trifluoromethyl-
phenyl)-amide hydrochloride



WD 2004/ 000828 PCT/ SE2003/ 001061 EXAMPLE 50 4- (4- Met hyl pi perazin-1-yl)-N
(2-thien-2-ylethyl) thieno [3,2-c] pyridine-2- sulfonam de hydrochloride 5
The synt hwei2goames2pr ef or ned essentially as descri bed i nPEFiSEo@301061 Yi el d:
29.5 mg 1H NWR (270 MHz, DMSO-d6) 8 ppm 10.28-10.27 (m 1H) 8.34-8.33 (m
1H) 8.19-8.17 (m 1H) 8.01-8.00 (m 1H) 7.71-7.69 (m 1H) 7.31-7.30 (m
1H) 6.91-6.87 (m 1H) 4.13-4.10 (m 2H) 3.53-3.51 (m 2H) 3.29-3.25 (m
2H) 3.17-3.16 (m 2H) 2.99-2.95 (m4H) 2.86 (s, 3H); LG M 422.09 (M -

H) +;, Purity (LCM5) 99% 10 EXAMPLE 51 4-(4- Met hyl pi perazin-1-yl)N

[ 1- (1- naphjdys. Flusﬁch5Jtﬂ1ﬂﬁélbﬁi%ﬂlyﬂ%h&1ﬁdu1ﬁmbygltﬂl@n&3 zs Il A8 - glq éﬁb@i’éﬂﬁéﬂ oride

The synthesis was prefornmed essentially as descri e I n Met HL 20.1 ng

1H NVR  15cqrbaxylivtaeid mﬁmtﬂ@)stes( moopd-equivawassed |45 thg BiEngpyidiggdn 1H)

2 955 Sovblibatty- xla8 ms R ilod 35033508 o 3pe AGBits inicD. 217
2.84 (s, Rty 110@%1L6MSMR3H)375L(SyM5n4ﬁm1660%I\ACNH)141 5 Wi, |Hmoe1(su03m®), 99 %

20 EXAI\/PLE52 (4- Met hyl 1- N (4-h | ph th 3. 2-
pyri disne- Mle%%aMSiéﬁN dgﬁﬁ\h\r’}MﬁQ’;@{ @3@% enén‘éf(a]el eno g c]

oom 10, 3oy bEa N 4155 78T (B b 2 . 1’ 885y Feliif s (e g g PABTLED) o
(m 111) 7.09-7.08 (m 4H) 4.00-3.98 (m 2H) 3.51-3.48 (m 2H) 3.26-3.22

(m 2H) 2.85 ,3H) 2.49-2.45 (m 2H) 1.48-1.46 (m 2H) 1.24-1.22 (m 8H)
0. 82-0. 81E 15 LG Ms 472.20 (M- H+; Purity (LC-MS) 98 % WD

?g?g}?g?gﬁ% n‘E H%lﬁ%z-?l@-&{l (ﬁ%@éﬂg@ﬁ@f ﬁlﬁfoﬁn)% achd é4—ch 0§0 ?hefyl)-amlde

pyri dime- Rydrokhlonidei de hydrochl ori de
4-Chloro-thieno[3,2-c]pyridine-2-sulfonic acid (3-fluoro-5-trifluoromethyl-phenyl)-amide
(0.208 mmol, 1 equiv.) was used as the thienopyridine in Method H-L. Yield: 7.2 mg
HPLC: tg=3.039 (System: 5 % to 50 % ACN in 3 min, C8), Purity: 100%, LC/MS: tr=
0.905 (System: 30 % to 60 % ACN in 1.5 min, Hypersil BDS), Purity: 97%. MS: 409

15  (M+1). '"H NMR (270 MHz, CH3;0H-ds) & ppm 3.50 (m, 4 H) 3.91 (m, 4 H) 7.25 (m, 4 H)

7.71 (dd, J=6.33, 0.53 Hz, 1 H) 7.96 (d, /=0.79 Hz, 1 H) 8.04 (d, /=6.33 Hz, 1 H).

EXAMPLE 46
4-Piperazin-1-yl-thieno[3,2-c]pyridine-2-sulfonic acid (4-isopropyl-phenyl)-amide

20  hydrochloride
4-Chloro-thieno[3,2-cpyridine-2-sulfonic acid (4-isopropyl-phenyl)-amide (0.201 mmol, 1
equiv.) was used as the thienopyridine in Method H-L. Yield: 6.9 mg HPLC: tg= 3.255
(System: 5 % to 50 % ACN in 3 min, C8), Purity: 95%, LC/MS: tg= 1.255 (System: 30%
to 60 % ACN in 1.5 min, Hypersil BDS), Purity: 98 %. MS: 417 (M+1). 'H NMR (270

25 MHz, CH;0H-ds) 8 ppm 1.18 (d, J=6.86 Hz, 6 H) 2.83 (m, 2 H) 3.52 (m, 4 H) 4.00 (m, 4
H) 7.14 (m, 3 H) 7.75 (d, J/~6.60 Hz, 1 H) 8.02 (m, 1 H).

EXAMPLE 47
4-Piperazin-1-yl-thieno[3,2-c]pyridine-2-sulfonic acid p-tolylamide hydrochloride

30 To asolution of 4-chloro-thieno[3,2-c]pyridine-2-sulfonyl chloride (0.640 g, 2.39 mmol) in
DCM (20 mL) was added pyridine (1.9 mL, 23.9 mmol) followed by p-tolylamine ( 0.307

g, 2.86 mmol). The reaction mixture was stirred at room temperature for 16 hours. The



The synthesis was prefornmed essentially as described in Method HL. 30.7 ng
IHNWR 5 (270 MHz, DVMSO-d6) 8 ppm 10.25-10.24 (m 1H) 8.78-8.77 (m 1H)

8. 18- 8. 1™WOrepo41eps287. 91-7.90 (m 1H) 7.68-7.67 (m 1H) PC26EZ003901061 3H)
4.21-4.20 (m 2H) 4.08-4.05 (m 2H) 3.54-3.51 (m 2H) 3.28-3-23 (m 2H)
2.87 (s, 3H) 2.84-2.60 (2H obscured by solvent signal); LC- M5 436.08 (M -
H +; Purity (LGMS) 94 % 10 EXAMPLE 54 4-(4- Met hyl pi perazin-1-yl)N

[ 1- (4-fluorophenyl) ethyl] thieno [3,2-c] pyridine-2- sulfonam de

hydr ochl ori de The synthesis was prefornmed essentially as described in

Met hod H- hixt®2. veas mgnddﬂtﬂb]ﬁ& an(l&é—ﬂls%ilﬂed ﬁl\m@Sdﬁ()l 08np p’ipbfhzi&- ﬂGarbExﬂm 1H)
875873@}?{9—'& -762(7 |—1|)) 257247(r9 91-6.88 (m
2H) 4.58-Fi&Eri tylﬁﬁ}efﬂéﬂ-gs d2 mume MK3C@5(039?§38M moth%ﬁéd@lTbﬁ] 2H)

Lo v, asd gy ohyred obif kol it B QRAC TRY e Yeltion 1 971 )

(2, 3- Di f | mintoieewss \digsokred 4n BEOAY (100REL paridwashyd wlﬂamrmeqz k302nL). myrl dl ne- 2-
sul f onam de hydrochl or de The_ synt hesi s was re orned essentially a
descr i-bedOiRAUKPh#E Va3 dried{BazS Qg and coqoratrateds & g 9tesva1§,9m1ﬁed

10. 36- 10. 68 1
7.27-1. 10@?‘?%(1%% ng‘%g% @?B%“m 1!15:1_‘%5'% %t(?‘g"/ 'gé’g’?w{‘ggr&)‘% e%‘zzf”g%?}% (m (r2n5 2E)|)
3. 28- 3- 24infamedtd)wad. dissoled i8 BYOAcABQH GAd (i2thyd bthetsatarated veiti HE€h(g)siagnal ) ;
LC-MS 438,10 {M-.H + Purity (LC-MS) 93 % 4/ 000828,

PCT] SE20 oMK 50, BRSNS B 4t DTN G 5 0. S PRONAEHor o- 2,

5- di net hoem&b@am&)ﬁlﬁaa&%d[@as%e&lmthra%tm'eaﬁr/% Wtahe @@l\/gfvﬁod HfgL SGht afuusle The

synt hesis was préformed essentially descri d I n
NVR 51Q 27protieet, Pubifid@tids by Gropartive r@?rs@d paGe(HRLA ghvel@13%g 0f tlib?pu(rem 1 H)

200 (5 ompderyt M%WS% B o la§tn R s ul 52 di 22 8185 (s,
3H) ; LC Mg, #83% &Pt Mm), Mot (s A4t %7(&G = YRd 180189, 7.09-7.07 (m, 41), 3.68-3.59
(m, 4H), 3.33-3.22 (m, 4H), 2.20 (s, 3H) ; m/z (posEST) 399 (M-+H).

,
p:

1

15 EXAMPLE 48
4-(4-Methylpiperazin-1-yl)-N- (2-cyclohex-1-en-1-ylethyl) thieno [3,2-c] pyridine-2-
sulfonamide hydrochloride
The synthesis was preformed essentially as described in Method H-L. Yield: 25.6 mg 'H
NMR (270 MHz, DMSO-ds) 6 ppm 10.49-10.48 (m, 1H) 8.23-7.95 (m, 3H) 7.72-7.71 (m,
20 1H) 5.34-5.33 (m, 1H) 4.14-4.11 (m, 2H) 3.53-3.51 (m, 2H) 3.29-3.25 (m, 2H) 2.98-2.97
(m, 2H) 2.85 (s, 3H) 2.04-1.81 (m, 4H) 1.57-1.15 (m, 8H); LC-MS 420.17 (M - H)"; Purity
(LC-MS) 97 %.

EXAMPLE 49
25  2-(4-(4-Methylpiperazin-1-yl) thieno [3,2-c] pyridin-2-ylsulfonyl)-1,2,3,4-
tetrahydroisoquinoline hydrochloride
The synthesis was preformed essentially as described in Method H-L. Yield: 15.5 mg 'H
NMR (270 MHz, DMSO-ds) 6 ppm 10.49-10.48 (m, 1H) 8.17-8.15 (m, 1H) 7.86-7.85 (m,
1H) 7.70-7.65 (m, 2H) 7.28-7.12 (m, 3H) 3.97-3.94 (m, 2H) 3.87-3.85 (m, 2H) 3.25-3.18
30 (m,2H)2.84 (s, 3H) 1.67-1.65 (m, 2H) 3.51-3.34 (6H obscured by solvent signal); LC-MS
428.13 (M - H)"; Purity (LC-MS) 99 %.



10 EXAMPLE 57 2-Brono-4- (4-nethyl pi perazin-1-yl)-N

(2-cycl ohex-1-en-1-ylethyl) thieno [3,2-c] pyridine-3-sul fonam de

hydr ochl owDdeodliees2synt hesi s was preformed essential |y a®CasEerBioedsi n
Method HL. 4.6 ng 1H NVR (270 MHz, DVMSO-d6) S ppm 10.30-10.29 (m 1H)
8.31-8.27 (m 2H) 7.89-7.88 (m 1H) 15 5.27-5.26 (m 1H) 3.68-3.52 (m 4H)
3.05-3.04 (m 2H) 2.88-2.87 (m 3H) 2.04-2.03 (m 2H) 2.77-1.81 (m 2H)
1.54-1.15 (m 10H); LC- M5 498.08 (M- H)+; Purity (LCM5) 93 % EXAMPLE 58
20 2-[2-Brono-4-(4-nmethyl -pi perazi n-1-yl)-benzo[ b] t hi ophene-3-sul fonyl]-1

, 2,3,4-tetrahydro-isoqui noline hydrochl ori de The synthesis was preforned
essentially as described in Method HL. Yield: 3.7 ng 1H NWR (270 Mz,
DMSO- d6) WIES(BO 10.29 (m 1H) 9.24-9.22 (m 1H) 8.09-8.08 (m 1H)

7.67-7. 35 4 69-, 8 48 3

3.23-2. 5f‘ ? msEazin: &aﬁké\ﬁ"é%%'@%n% 33?6‘% ';’e(“f’@%?]é’lﬁ%ﬁ%e M - ( rr?) + K
Purity (kﬁ%&mﬂi’%h@drﬁ&ﬁ WRdE 59 2-Brono-4- (4- rrethyl pi pera2|n 1 yI) N-
[1-(4-fluorophenyl) eth-2-yll thieno [3, pyri di ne- 3-sul f

hydr o8hl cFliecemntbesiTuas pyaformess; essentially ﬂ%ﬁlflﬁﬁlﬁr‘%fl]si 1@&4@%@ Hriy Yigldy %% é rnilgaéél i n

Ty o 16 SMRAEh S OMSDiag s P 10 280 Eim SO b P REDLS DR 1hy
7.80-7. 791}6)@ oﬂ-k*)()o?(mZ@HhZﬂ 169(IAH)H)47 50674052, (1) 6101)6.87 if; BH)EmimmzH)
2.88-2.87 8-1. 36 17-2.83 %H obscured by sol vent

signal ) ; (ILIC-ZHB35323 Gh(l(ﬂl\ﬂH) 31)25‘3 P, tZﬁ)@LU RE$ (1982519 289299 g .86
thieno. b e B S S G EBehl of i de The ynt hes! o “3,22' )
pref gpred essentially as described in I\/bt hod HL. Yield: 0.7 ng, LG M
561. 91( MEXMLEPg{i ty (LGMS) 95% 10

4-(4-Methylpiperazin-1-yl)-N- [1-(1-naphthyl) ethyl] thieno [3,2-c] pyridine-2-

sulfonamide hydrochloride

The synthesis was preformed essentially as described in Method H-L. 20.1 mg '"H NMR

15 (270 MHz, DMSO-ds) & ppm 10.28-10.27 (m, 1H) 8.85-8.84 (m, 1H) 8.02-8.01 (m, 1H)

7.67-7.60 (m, 4H) 7.53-7.50 (m, 2H) 7.39-7.36 (m, 2H) 4.72-4.70 (m, 1H) 3.87-3.84 (m,

1H) 3.72-3.70 (m, 1H) 3.23-3.13 (m, 4H) 2.84 (s, 3H) 1.42-1.40 (m 3H); LC-MS 466.15

(M - H)"; Purity (LC-MS) 99 %.

20 EXAMPLE 52
4-(4-Methylpiperazin-1-yl)-N- (4-hexylphenyl) thieno [3,2-c] pyridine-2-sulfonamide
hydrochloride
The synthesis was preformed essentially as described in Method H-L. 8.0 mg 'H NMR
(270 MHz, DMSO-ds) & ppm 10.39-10.38 (m, 1H) 8.16-8.15 (m, 1H) 7.90-7.89 (m, 1H)
25  7.66-7.65 (m, 1H) 7.09-7.08 (m, 4H) 4.00-3.98 (m, 2H) 3.51-3.48 (m, 2H) 3.26-3.22 (m,
2H) 2.85 (s, 3H) 2.49-2.45 (m, 2H) 1.48-1.46 (m, 2H) 1.24-1.22 (m, 8H) 0.82-0.81 (m,
3H); LC-MS 472.20 (M - H)"; Purity (LC-MS) 98 %.



EXAMPLE 61 N- (3, 4-di chl orophenyl) -4-pi perazi n-1-yl thi eno

[ 3, 2-c] pyridi ne-2-sul fonam de hydrochl oride 3,4-Dichloroaniline (0.49
nmol ), wawodoewwbszed i n acetonitrile (1 nl) and pyri di n@CTGE26D3/001061 ni,
4.03 mmol ) was added to a solution of 4-chlorothieno [3,2-c]

pyridi ne-2-sul fonyl chloride (0.445 muol) dissolved in acetonitrile (1
m.). The reaction was shaken for |h, controlled with HPLC and the sol vent
was renoved. The crude product was used in the next step w thout further
purification. To the reaction mxture fromthe previous step, dissolved in
DVSO (| mLEXAWMPEE32i ne (15 equiv.) and K2C03 (1 equiv.) was added. The 20
reaction was_stirred at 100 C for 24 and than concentrated. The product was
purified fyG-ChloysbeapeylydnidnsetBylpiper2zis-1oy1) dhicadn 3,2+cl pprigimed:silfonbihilbR

(270 Mz, y, gg—yo 4). 8 ppm8.07-8.05 (m 2 H) 7.73 (d, J=6.60 Hz, 1 H)
7.46-7.41 1m 7.16 (dd, J=8.71, 2.38 Hz, 1 H) 3.94-3.90 (m 4 H 3.92

(m 4 H Bh&SmbheSB Wamprdfobhed esSeddll448 déddribedinDetBUTH-ALY 30 7/RhH ROR 25

EXAMPL Gé N_l\%é 4-Di f uorophengl ) - 4- pi per azi n- 1-}§I t hi eno

[ 3, 2-; py ¥ 7diMBZ DM Q-d) e 1089 d0dH L 1 H) 8. 784 7% ¢t Hidk8 4886l (ox,dEDr med
tial i i t Y el.d:. A 2 % . 1H NMR

(370 o, TSR e 718 RS For 19ty 43 Gikpty 4384056

1H) 7. 55-ZH}F.548,511(d), 2H)BR26323 (2HZ B)8745,006)3. €62 802K dbsduaBopsiverk M 4H)

2.66 (s, .1H. LCM 411 (M- H+; Purity (HPLC) 98 % WD 2004/000828
PCT/ saoo%@?éﬁé?ﬂ“%%ﬁ 6304 Boirjsy (LC-MS) 94 %.
erazin-1-yl-N-[-3-(trifluoronethyl)phenyl] thieno [3, 2-cj

pyri di ne-2-sul fonanm de hydrochloride 5 The synthesis was preforned
essentQ al EXAMPI&S4ri bed in Method HL. Yield: 2.6 ng (1.2 9% . 1H NWR (270

R o i) A o 48 e
(HPLC)  99fifonamide hydrochloride
The synthesis was preformed essentially as described in Method H-L. 32.9 mg "HNMR
(270 MHz, DMSO-ds) 8 ppm 10.16-10.15 (m, 1H) 8.75-8.73 (m, 1H) 7.63-7.62 (m, 2H)
15 7.25-7.24 (m, 2H) 6.91-6.88 (m, 2H) 4.58-4.55 (m, 1H) 4.02-3.95 (m, 2H) 3.55-3.53 (m,
2H) 3.25-3-21 (m, 2H) 2.68 (s, 3H) 1.31-1.30 (m, 3H) 2.70-2.64 (2H obscured by solvent
signal); LC-MS 434.12 (M - H)*; Purity (LC-MS) 92 %.

EXAMPLE 55
20 N-(2,3-Difluorobenzyl)-4-(4-methylpiperazin-1-yl) thieno [3,2-c] pyridine-2-
sulfonamide hydrochloride
The synthesis was preformed essentially as described in Method H-L. 26.7 mg 'H NMR
(270 MHz, DMSO-ds) 3 ppm 10.36-10.35 (m, 1H) 8.82-8.81 (m, 1H) 7.96-7.95 (m, 1H)
7.69-7.68 (m, 1H) 7.27-7.10 (m, 2H) 4.26-4.25 (m, 2H) 4.11-4.08 (m, 2H) 3.54-3.52 (m
25  2H) 3.28-3-24 (m, 2H) 2.68 (s, 3H) 2.86-2.60 (2H obscured by solvent signal); LC-MS
438.10 (M - H)"; Purity (LC-MS) 93 %.

b



10 EXAMPLE 64

N- ( 3- Et hyl phenyl ) - 4- pi per azi n- 1-yl t hi eno[ 3, 2-c] pyri di ne- 2- sul f onam de

hydr ochl owDdeo4/0Db&28synt hesi s was prefornmed essential |y &€TéEs@si0b®wdl i n
Method H L. Yield: 1.4 ng (0.7 %. 1H NWR (270 MHz, CH3OH d4) 8 ppm 8. 35
(s, 1H) 7.58-6.92 (m 7H) 3.54-3.44 (m 2H) 3.01-2.95 (m 4H) 2.66 (s, 1H)
2.18-2.01 (m 3H)); LC-M 403 (M- H)y+; Purity 15 (HPLC) 100 % EXAMPLE 65
N- (3, 4- Di net hoxyphenyl ) - 4- pi perazi n-1-yl t hi eno

[ 3, 2-cj pyridine-2-sul fonam de hydrochl oride 20 The synthesis was preforned
essenti al Exaagpdeseri bed in Met hod H- L. Yi eId 7.7 mg (3.6 9%. 1H NWR (270
MHz, CH3OH d4) 8 ppm 8. 04 J=6. 60 Hz, 7.77-7.75 Im 2H) 6.85-6.83
(m 2H 64ﬁ&l\ﬁetbspp(imram)l-xl)av- 3-cdoxorg, ﬁmghmmensl) thieng i3,28] 49-3. 45 (m

4H) 2. 65 Purity (HPLC) 98 % 25 EXAVPLE 66
N-(4- Br oné%ﬁd tzhs ‘f’?gﬁﬁ‘ggfiﬁ'e"r%dz‘? n-1-yl t hi eno[ 3, 2-¢j

pyri di ne- thssynftlms@rwaiq)refbmﬂé@edsbmallgas Hb@nbymmwﬁ)d\nm, lmr@ﬁxgrlmeldlv[R
essentially as described in Mthod

H L NIVR
(270 MHz, ( JAVSO-gprd ey 1024 103266{11331191210 14- WW(@@S‘@.&D&&W (L H) 30

7 40 (d, 8
3. 96- 3. 9295%1%31%37%9%?%2%%27@%1 ‘i”?l&a%fg‘*él@d%%iﬁ-%ééfﬂﬁé%&a? (M -
H) +; Puri 8%1343.@), 230 3%24-3022004190@348 3P0 LEESCRLA8YN61H H) ERANBLE.B7

2- (4 Pi pera2| n-1-yl-thieno[3, 2-c]pyridine-2-sul fonyl)-1,2,3, 4-tetrahydro-is
oqui nol i nMS )I%sc%ochl oride 5 The synthesis was preforned essentl ally as
described in Method HL from4-[2-(3,4- dihydro-1

H- i soqui nol i ne-2-sul fonyl)-thieno [3,2-c]pyridin-4-yl]-piperazine- |

- car boxyl EXAMEBLB 50ent - butyl ester (0.235 mmol, 1 equiv.). Yield: 4.0 ng.

IISUC/r :VF y t gﬂﬁf)m%&l 5@5‘3% llalpmzmvi( é)gf%é) Fﬁ"h%\é@; &gjlg%yl% e 535’2(05) > J=5.81
0 o 12 (Byriis-pitfitaptha hygfocyiude 1. 0 LT ohhtic protons vere
The synthesis was preformed essentially as described in Method H-L. 4.6 mg 'H NMR
(270 MHz, DMSO-ds) & ppm 10.30-10.29 (m, 1H) 8.31-8.27 (m, 2H) 7.89-7.88 (m, 1H)
15 5.27-5.26 (m, 1H) 3.68-3.52 (m, 4H) 3.05-3.04 (m, 2H) 2.88-2.87 (m, 3H) 2.04-2.03 (m,
2H) 2.77-1.81 (m, 2H) 1.5'4-1.15 (m, 10H); LC-MS 498.08 (M - H)"; Purity (LC-MS) 93

%.

EXAMPLE 58
20  2-[2-Bromo-4-(4-methyl-piperazin-1-yl)-benzo[b]thiophene-3-sulfonyl]-1
,2,3,4-tetrahydro-isoquinoline hydrochloride
The synthesis was preformed essentially as described in Method H-L. Yield: 3.7 mg 'H
NMR (270 MHz, DMSO-dg) & ppm 10.30-10.29 (m, 1H) 9.24-9.22 (m, 1H) 8.09-8.08 (m,
1H) 7.67-7.35 (m, 7H) 4.69-4.66 (m, 1H) 2.86-2.85 (m, 3H) 1.50-1.48 (m, 3H) 3.23-2.51
25  (8H obscured by solvent signal); LC-MS 544.06 (M - H)*; Purity (LC-MS) 92 %.

EXAMPLE 59
2-Bromo-4- (4-methylpiperazin-1-yl)-N- [1-(4-fluorophenyl) eth-2-yl] thieno [3,2-c]
pyridine-3-sulfonamide hydrochloride

30  The synthesis was preformed essentially as described in Method H-L. Yield: 4.3 mg 'H
NMR (270 MHz, DMSO-d¢) 6 ppm 10.35-10.34 (m, 1H) 9.16-9.14 (m, 1H) 8.23-8.22 (m,



obscured by the water-peak in the spectra and so could not be anal yzed.
EXAMPLE 68 4- Pi perazin-1-yl-thieno[ 3, 2-c]pyridine-2-sulfonic acid

(2-t hi ophwo-2804yd0028hyl ) - am de 15 hydrochl ori de The synPOESES008A610p1 eforrred
essentially as described in Method HL from 4-[2-(2-

t hi ophen-2-yl - et hyl sul f anoyl ) -t hi eno[ 3, 2-c] pyri di n-4-yl ] - pi perazi ne-|-carbo
xylic acid tert- butylester (0.235 nmol, 1 equiv.). Yield: 8.7 ng. LC M
tR 0.430 (System 30 %to 60 %ACNin 1.5 mn, Hypersil BDS), ‘Purity: 93
% Ms: 409 (M+l) 1H NMR (270 MHz, 20 DMBO-d6) 6 ppm 2.25 (s,. 1 H 2.75 (s,

(1 H) 2H;9616Iﬁ)é % .86- %@99(%1 |'[|H% 7126H7 25’5(1%611&}14 54 a65256n |‘I|H% 3154- %4)52 @m?%HIS % sls_rzﬁ 89 3H)70
8 04 (d, (11:_13}951 3%1.36 (IH) 33) 187(?d83 (ﬁlsolzmunqé by@ONﬁﬂ@lgﬁl)( - MSQIZQ)W( s, 1

: zin-1-yl -thieno[ 3, 2-c] pyridine-2-sul fonic aci d
(4- chIorNEgEg yiggégggggﬁﬁenyl)-anide hydr ochl ori de The synt hesis was
preformed essentially as described in Method HL from 4-[2-(4-chloro-

2, 5- di met hoxy- henélsulfannyl) t hi eno[ 3, 2-c] pyri din-4-yl]-piperazine-l-carb
oxyI|c5 acE XA{’@&PE utyl ester (0.112 nml, 1 equiv.) was used as the

ttJ/ohit gnggy%%éﬁﬁ‘l% 'f%ﬁ%ﬂgl}’wﬁ‘ g’c‘{P (114‘3‘3‘"&?'(2 %ﬁh@e&&%&ﬁ }Q HﬁﬁMI\/Rt ‘(arzn 7030
MC-I_ZI_/ SDg/g%%/zgg]) Ojé'ndigmﬁlﬂﬂm@ﬁndé.hyﬂro’&ggﬁ‘u(es 4 33 38 (s, WD 2004/ 000828

P E 1061 4 7 ,
7,50 (d, desnmbi nrsfomgﬁesegnuaﬂy shewiived pviesod . g0 fineaL5 (5, ")
4- Pi peramﬁr? 1- y% -[t h@fﬁl\?ggg pyrl d| ne 2-sul fonic acid phenet hyl -am de

hydr otthl ori de The synt hesis was prefornmed essentially as described in

Met hod H M
phenet hyl ﬁ thleno[3 2-c] pyridin-4-yl)-piperazine-I|-carboxylic acid

tert-buty Ripera ﬁqu mu)e [$i2ed)p na&-zraulfm{xﬁﬁ tR= 0.410
(System 1?\:10@&{%&%100&9%%&%?“ e y no ur]| ?’l{/ l91 % VE: 483 (Mr1) 1H

NNR(27O Wytirocliiezide- ( 14) Sppm10144(d J=7.13 Hz, 3.51 (d, J=4.75
" H) 4 72:’)'(‘3'51“’&&’%03@8%2(6 4%%% %SF% 8*701‘86%61(‘ g%)eté’zlﬁgli(]kﬁnﬁ a‘(‘gby&dlhg Ok (5

15 mlL, 4.03 mmol) was added to a solution of 4-chlorothieno [3,2-c] pyridine-2-sulfonyl
chloride (0.445 mmol) dissolved in acetonitrile (1 mL). The reaction was shaken for 1h,
controlled with HPLC and the solvent was removed. The crude product was used in the
next step without further purification. To the reaction mixture from the previous step,
dissolved in DMSO (1mL), piperazine (15 equiv.) and K,COs (1 equiv.) was added. The

20  reaction was stirred at 100 °C for 24 and than concentrated. The product was purified by
LC-MS and gave 5.8 mg (2.6 %) of the title product. 'H NMR (270 MHz, CH30H-d,) &
ppm 8.07-8.05 (m, 2 H) 7.73 (d, /=6.60 Hz, 1 H) 7.46-7.41 (m, 2 H) 7.16 (dd, J=8.71, 2.38
Hz, 1 H) 3.94-3.90 (m, 4 H) 3.92 (m, 4 H) 3.53-3.50 (m, 4 H); LC-MS 443 (M - H)";
Purity (HPLC) 95%.

25
EXAMPLE 62
N-(2,4-Difluorophenyl)-4-piperazin-1-ylthieno[3,2-c]pyridine-2-sulfonamide
hydrochloride
The synthesis was preformed essentially as described in Method H-L. Yield: 4.3 mg (2.1

30 %). "HNMR (270 MHz, CH;0H-ds) § ppm 8.22 (s, 1 H) 8.07-8.01 (m, 2H) 7.79-7.72 (m,
1H) 7.55-7.47 (m, 1H) 7.04-6.94 (m, 2H) 4.00-3.96 8m, 4H) 3.53-3.43 (m, 4H) 2.66 (s,
1H); LC-MS 411 (M - H)'; Purity (HPLC) 98 %.



EXAMPLE 71 4-Pi perazin-1-yl-thieno[3,2-c]pyridine-2-sulfonic acid

(2, 6-di ethyl -phenyl)-am de 15 hydrochloride The synthesis was preforned
essent i alwgQ 206/@es8ri bed in Method HL from4-[2-(2,6- PCT/SE2003/001061

det hyl - phenyl sul fanoyl ) -t hi eno[ 3, 2-c] pyri di n-4-yl ] - pi perazi ne-| -carboxylic
acid tert-butyl ester (0.112 mmol, 1 equiv.). Yield: 9.0 ng. LM tR
0.830 (System 30 %to 60 % ACNin 1.5 mn, YMC), Purity: 92 % Ms 431
(Mt1) 1H NWR (270 MHz, DMSO-D6) S 20 ppm 0.96 (t, J=7.52 Hz, 6 H 2.25 (m
1H 243 (s, 2 H 2.75 (t, J=1.72 Hz, 1 H 3.26 (s, 4 H) 3.62 (s, 4 H
7.09 (s, 1 H 7.12 (s, 1 H 7.23 (m 1H) 7.73 (d, J=5.81 Hz, 1 H) 7.77 (s,
1 H 8.19 d,J581Hz 1H 9.04 (s, 1 H 9.95 (s, 1 H. EXAWLE 72 25
4- Pi per azF E 65 eno[ 3, 2-c] pyri dine-2-sul fonic acid

((agsggte |n)a/1: f%ﬁl%g X%jlesc @'35? ﬂ%%ﬁﬁ%‘%ﬁﬁﬁ@&@ﬁﬁﬁ%y %'fﬁf?ﬁé‘ﬁﬁ ol Rnide

pr opyl sul kydvoyhlpridbi eno[ 3, 2-c] pyri di n-4-yl ] - pi perazi ne-1-carboxylic acid
tert- buty est%& (0.112 nmo), 1 equiv.). Yield: 13.0 . LOMS: tR= 0.726
(Syst em sig iy ag@peENrRssl cseentiably a5 Aescivd) in Method J-LoYield: 2MBmed12 (M+1)

1H NWR ( 3 A( 3.0

J=6. 86 2079 W Cﬁ%%@%&%&%g@% Zﬁﬁ% 5)@2( éH()J ~6. 60
Hz, 1 H) B5035.40dm, 259 333320 (b, 491) 8564 405m, & LCWES 299441009 2§unt

PCT/ SE2003/ 001031 II;I§XAI\/PLE ( ) A, 415} s Y

4- Pi per azitHL ﬂW %hi eno[ 3, 2- c] pyri di ne-2-sul fonic acid

(3, 3-di phenyl -propyl )-am de hydrochloric acid 5 The synthesis was
preformed essentially as described in Method HL from4-[2-(3, 3-

di phety| -PXAMRIF.I64 armyl )-thieno[ 3, 2-c] pyridin-4-yl]-piperazine-I|-carboxyli

c acid t 0.112 mmol, 1 equiv.,). Yield: 14.4 . LC Ms:
t R=1. 1093@&{) E}#Lw VR wzwaﬂéﬁhwwl%zﬁlwrn}mwlfopamﬂ/hy chlorige: 493
a1 567 L0 e W oy Ry Ao fidnil i 2Gidlgi Ao =
J=5.81 Hz%)lﬂwmwo(MHz;LCIH)aoma@&(@mssso(s%m)wsslsbﬂ(rﬁ 27) §.5%-32%4Hm, 9. 13
(s, 2 H. 2H) 3.01-2.95 (m, 4H) 2.66 (s, 1H) 2.18-2.01 (m, 3H)); LC-MS 403 (M - H)*; Purity

15 (HPLC) 100 %.

EXAMPLE 65
N-(3,4-Dimethoxyphenyl)-4-piperazin-1-ylthieno[3,2-c|pyridine-2-sulfonamide
hydrochloride

20  The synthesis was preformed essentially as described in Method H-L. Yield: 7.7 mg (3.6
%). "H NMR (270 MHz, CH;0H-d4) 3 ppm 8.04 (d, J=6.60 Hz, 1 H) 7.77-7.75 /m, 2H)
6.85-6.83 (m, 2H) 6.68-6.83 (m, 1H) 3.87-3.85 (m, 4H) 3.77-3.75 (m, 6H) 3.49-3.45 (m,
4H) 2.65 (s, 1H); LC-MS 435 (M - H)"; Purity (HPLC) 98 %.

25 EXAMPLE 66
N-(4-Bromo-2-methylphenyl)-4-piperazin-1-ylthieno[3,2-c]pyridine-2-sulfonamide
hydrochloride
The synthesis was preformed essentially as described in Method H-L. Yield: 12.2 mg (5.3
%). 'H NMR (270 MHz, CH;0H-d4) 8 ppm 8.07 (d, /=6.33 Hz, 1 H) 7.86-7.79 (m, 2H)

30  7.40(d, /=1.58 Hz, 1 H) 7.30-7.29 (m, 1H) 7.08 (d, /=8.71 Hz, 1 H) 3.96-3.92 (m, 4H)
3.53-3.51 (4H) 2.66 (s, 1H) 2.11 (s, 3H); LC-MS 467 (M - H)*; Purity (HPLC) 90 %.



EXAMPLE 74 4-Pi perazin-1-yl-thieno[3,2-c]pyridine-2-sulfonic acid _

[ 2- (5- met hoxy- 1Hi ndol -3-yl)- 15 ethyl]-am de hydrochl ori de The synthesis
was pref ovoedoemesatial |y as described in Method H L frecTAER@3@H6H-

nmet hoxy-1 Hindol -3-yl)-ethyl sul famoyl]-thieno[3,2-c]pyridin-4-yl}

- pi perazine-1 - carboxylic acid tert-butyl ester (0.112 nmml, 1 equiv.).
Yield: 6.1 ng. LCOMS: tR 0.364 (System 30 %to 60 % ACNin 1.5 mn, YMO,
Purity: 91 % Ms: 472 (M#1l) 1H NWR 20 (270 MHz, CH3OHd4) 6 ppm 2.85 (t,
J=6.20 Hz, 2 H 3.48 (t, J=6.20 Hz, 2 H 3.55 (m 4 H) 3.80 (s, 3 H 4.02
(m 4 H 644(dd J871 2.37 Hz, 1 H 6.80 (m 2 H 6.97 (s, 1 H 7.64
(s, 1 H 7.67 1 H 7.97 (d, J660Hz 1 H. EXAMPLE 75 25

4- Pi per azi iLEtW I eno[ 3, 2-c] pyrl di ne- 2- sulfonl C aC| d

-tri f d
L orm i RERRX T AR 2y e o RIS L™
trifl uoromtlmdhlleyl sul f anoyl ) - th| eno[ 3, 2-c] pyr| d| n-4-yl]-pi perazine-l-ca

r boxyl ert-butyl ester (0.112 nmol, 1 equiv.) was used as the
t hi e%oéyr ?ngeﬁgn f“??“NEPW formedegsegtiallipasdescrikgd llll_Mtu’d ]%IF\EfrOHV‘FﬂZ ~(Bystem 30%

to 60% Ac%ﬂyﬁroll -iBduinolfl Tl b ¥hie 6[[ ] Ay’ -pll A -NRb 2R M2,
CH3OHd4) S7p ?Afﬁ‘ g et 2]—5 g Y4 Ppragine Lpgibpgyliy 1y
7 74 (d, aci@ t%bwzy,l egxexﬂ)o B5GRmpS 1 ehuiv)). 8’1&16 4.0lmg) 16768 ti&s 0.801H)SyséA: 30

2004/ 0008 S 03/,001061_ EXAMPLE 7

- Pi peraz ?/ﬁ 01()(&%/ ‘gﬁ% SR dpaman, A persildine) ?u’éﬂ’l 20 Msaéﬁlla (Merh2 yH-NMR/ (2781 de
hydrochlo I 0 e Y, ri in
hydr oc HW?()I%\@@?%&?E%‘&?? 85 (1955 BY £f,05 TS HSE A H) 34 FPufT35 P 9%
et hyl 18ul 7a0dg] J=5t 5 o[ H) 8-1@](9,WH§18 ms 'ﬂd Y/'=B-5Fllmﬁrléﬂ) @@hﬂhaﬁg)ﬁ)mdﬂﬁ wéreaci d
tert- butyI est 0.112 mopl, . : M5: tR= 0.930
(Syst em %&’Y AieEngepk m tileép?ﬁtfﬁ and(ﬁm:)coulﬁam b%,ma@@e% VB 417 (M+l) 1H
NMVR (270 |sz, CH30|+d4) S ppm
1.03(t, J7.13Hz, 3H) 3. 37(m 2H) 3. 57(s, 2H) 3. 75(m 2H) 4. 11 (s, 2 H) 4.50 (s, 2 10
H 5.80 (EXAMPLE®S32 (m 5 H) 7.84 (d, J=6.60 Hz, 1 H 8.07 (d, J=6.60 Hz,

1 H 814 (Sperhzin-1-y)-thienof3,2-clpyridine-2-sulfonic acid (2-thiophen-2-yl-ethyl)-amide

15  hydrochloride
The synthesis was preformed essentially as described in Method H-L from 4-[2-(2-
thiophen-2-yl-ethylsulfamoyl)-thieno[3,2-c]pyridin-4-yl] -piperazine-1-carboxylic acid tert-
butylester (0.235 mmol, 1 equiv.). Yield: 8.7 mg. LC/MS: tg= 0.430 (System: 30 % to 60
% ACN in 1.5 min, Hypersil BDS), Purity: 93 %. MS: 409 (M+1) "H NMR (270 MHz,

20  DMSO-de) & ppm 2.25 (s, 1 H) 2.75 (s, 1 H) 2.96 (t, J<6.99 Hz, 1 H) 3.16 (q, /=6.51 Hz, 1
H) 3.31(s, 4 H) 3.70 (s, 4 H) 6.90 (m, 1 H) 7.32 (1, J=5.54 Hz, 1 H) 7.70 (d, J/=5.81 Hz, 1
H) 8.04 (d, J=1.85 Hz, 1 H) 8.18 (d, J=5.54 Hz, 1 H) 8.36 (m, 1 H) 9.05 (s, 1 H).

EXAMPLE 69
25  4-Piperazin-1-yl-thieno[3,2-c]pyridine-2-sulfonic acid (4-chloro-2,5-dimethoxy-
phenyl)-amide hydrochloride
The synthesis was preformed essentially as described in Method H-L from 4-[2-(4-chloro-
2,5-dimethoxy-phenylsulfamoyl)-thieno[3,2-c]pyridin-4-yl]-piperazine-1-carboxylic acid
tert-butyl ester (0.112 mmol, 1 equiv.) was used as the thienopyridine in Method C. Yield:
30 14.7 mg. LC/MS: tr=0.610 (System: 30 % to 60 % ACN in 1.5 min, YMC), Purity: 92 %.
MS: 469 (M+1) '"H NMR (270 MHz, DMSO- ds) 8 ppm 3.17 (s, 1 H) 3.27 (s, 4 H) 3.38 (s,



| NTERMEDI ATE 55 tent-Butyl-4-(3-{ [(3-ethylphenyl) ami no] sulfonyl}thieno
[3,2-c] pyridin-4-yl)piperazine- 15 1l-carboxylate Prepared fromtert-butyl
4-[ 3- (chlwoasudoesegl ) t hi eno[ 3, 2-c] pyri di n-4-yl ] pi per azi ReTISE2@a0bwxy| at e
(90.0 ng, 0.215 nmol) and 3-ethylaniline (33.9 ng, 0.28 nmpl) to give the
title conpound as an off-white solid (82.7 ng, 76 % . 1H NVR (400 Mz,
CcbC13) 6 1.03 (t, J =7.5Hz, 3 H, 1.48 (s, 9 H, 2.47 (q, J =7.7 Hz, 2
H, 3.00-3.53 (m 6 H, 4.02-4.44 20 (m 2 H, 6.66 (d, J =80 Hz, 1 H),
6.75 (s, 1 H, 6.66 (d, J =80Hz, 1 H, 7.02 (t, J =7.8 Hz, 1 H, 7.67

(d, J = 315 ¥izg (4 /Ey 228124 153.771 (B H)BGO(s( 0 H) .69 @, =381 Hi, HH) 78188, (s, 1
H. M E% +) ﬁiz 503. 2 ’(I\/Hrﬁ) +. (HPIE_% 97 g% R‘?‘: 3.%3 mn (5- 99)% I\/gCN](over
3 nmin). HYSMPE/7Y.825z, 1 H)9.07 (s, 1 H) 10.17 (s, 1 H).

N-( 3- Et hyl phenyl ) - 4- pi per azi n-1-yl t hi eno[ 3, 2-c] pyri di ne- 3-sul f onani de
hydrochl oride Prepared fromtert-butyl

4- (3-{[ ( FeapimmEnyl ) am no] sul fonyl } t hi eno[ 3, 2-c] pyri di n- 4-

yl ) pi perazi ne-1| - b | at 81.1 . 0.161 I j ch
% of St an-g&}am&?fgéﬁ%ﬁm?z&]mm@?muenw@%@uﬂ%%@wﬁq@{y%%&%@ e
(br . s, 8 T Valays yagpiefoutned fentifitfhs dbgiedfingefiod LM E R 5% |
T o A T AN T TS

: . ) -99% mn). .
PCT/ SE2 ogﬁllé@ el 1 eaERVESIATE B ﬁéﬁwsmm)w.@%ts%ﬁ@%ﬁP i NN 4
pyridin-4-yl1).pi Lne- | ) | KR
3- br ono- 41-'%%414%?\2]16@;%%?& %I %‘f%@sr?@?’rse (’}5% ny, L(%?%gh{n%’roq})h,m}l_g‘r‘)ta- plﬁl yl
B e By ar 200 C ALt or adiot i on of 160

r [

and et hyl7. él‘lalH% THoRs4 ]a%ngﬁéf%:%%l’altéﬁ%gg‘é%fét%fgﬁzpﬂﬁ)e vv:agnegt ract ed
twice with ethyl acetate, and the conbined organi c phases were washed with

water and brine and dried (MSO4). After filtration and removal of the
sol vent, EXAMPSE due was purified by silica gel flash chromatography

P e kg biond 4 RS RERIE o P SRR, 35,
ﬁglzgjdfihﬂfbvﬁﬁrﬁ% 9 H, 3.21 (br.s, 4 H, 3.71 (s br., 4 H, 7.61 (d, J=
The synthesis was preformed essentially as described in Method H-L from 4-[2-(2,6-

dethyl—phenylsulfamoyl)-thieno[3,2—c]pyridin—4-yl]-piperazine-l-carboxylic acid tert-butyl
ester (0.112 mmol, 1 equiv.). Yield: 9.0 mg. LC/MS: tg= 0.830 (System: 30 % to 60 %
ACN in 1.5 min, YMC), Purity: 92 %. MS: 431 (M+1) '"H NMR (270 MHz, DMSO0-D6) &

20  ppm 0.96 (t, /=7.52 Hz, 6 H) 2.25 (m, 1 H) 243 (s, 2 H) 2.75 (t, J<1.72 Hz, 1 H) 3.26 (s, 4
H) 3.62 (s, 4 H) 7.09 (s, 1 H) 7.12 (s, 1 H) 7.23 (m, 1 H) 7.73 (d, J=5.81 Hz, 1 H)7.77 (s, 1
H) 8.19 (d, /=5.81 Hz, 1 H) 9.04 (s, 1 H) 9.95 (s, 1 H).

EXAMPLE 72
25  4-Piperazin-1-yl-thieno[3,2-c]pyridine-2-sulfonic acid (3-phenyl-propyl)-amide
hydrochloride
The synthesis was preformed essentially as described in Method H-L from 4-[2-(3-phenyl-
propylsulfamoyl)—thieno[3,2-c]pyridin-4-y1]-piperazine-l-carboxylic acid tert-butyl ester
(0.112 mmol, 1 equiv.). Yield: 13.0 mg. LC/MS: tg= 0.726 (System: 30 % to 60 % ACN in
30 1.5 min, YMC), Purity: 91 %. MS: 417 (M+1) '"H NMR (270 MHz, CH30H-d4) & ppm
1.82 (m, 2 H) 2.63 (m, 2 H) 3.04 (t, J=6.86 Hz, 2 H) 3.55 (s, 4 H) 4.09 (s, 4 H) 7.16 (m, 4
H) 7.82 (d, J/=6.60 Hz, 1 H) 8.05 (d, /=6.33 Hz, 1 H) 8.14 (s, 1 H).



7.72 (s, 1 H, 808 (d, J=5.6 Hz, 1 H. M5 (ESI+) nlz 398.2 (MH)+.

| NTERVEDI ATE 57 15

{4-[ 4- (t ewO-2Butows828ar bonyl ) pi perazi n-1-yl ]t hi eno[ 3, 2- c] pgmwisteev3®eybi sul f ony
| )Yl'ithium To a suspension of

tert-Butyl 4-(3-bronothi eno[ 3, 2-c] pyridi n-4-yl)pi perazi ne-1- carboxyl ate
(4.055 g, 10.18 nmol) in diethyl ether (30 nL) at -78 C under N2 at nbsphere
was added dropwi se an 1.6 Msolution of n-BuLi in hexanes (9.5 nL, 15.2
mmol). After 1 h of stirring, a saturated solution of SO2 in THE (25 nL)
at -78 C was transferred via a 20 cannula to the m xture. The reaction was
allowed to gradually increase to anbient tenperature over night. The

sol vent VISARIPAgOIRt ed, and the resi due was washed with several portions

e e 3 S SR M P i

(n-butyl spygr@embyit akjel um as by-product. This mxture was used w thout any
further pdrification in the next step. 1H 25 NVR g400 MHz, CH3 d4) 6 1.48
(s, 95H),Ti® spathesis was prefpgmedsesyentielly py describgd)in Method Hal. frpm 4426385 " 1 1y |

RT. 2 6> Aty Eesbuls et e S0 PRSTR Reath st ey

| NTERVEDI #yE ebr (D12 Buidl) T dquiv.R-Yieldt 4.4 snyg. LaHYIS) tiw @ (System: 30 % to 60

[3,2-c]pyridin-4-yl] piperazine-|-carb oxylate '

({ 4- [ 4- (t%rACN iR bdmi Bﬁ\‘&%%ﬂﬁéﬁéz orM8: 93%/3] @m@n%&ﬁ @@m?ﬁl\&o'd@

yl }sul fonyl ) L it3n ( , . r ct

m Xt ure) )%‘%1“63@! @{?(2 4%) r%%% (lglf 28{ )%62\/\%@’0 Jé%‘éé(ﬁ@b‘%ﬁ%%%&?%?%%@’ ??3338 g,
10. 0 190l 7,14 Gh! ©H) 207 INdNEEES1 Hz! hEl) 7 OO1S rak)s.¢8 (@ /=5 il Hx 1tH) 22rbires2 H) and
the reaction mxture was stirred for an additional 2.5 h. The resulting
product s®I3fs.8dwas washed with water, and the water phase was extracted
with DCM The conbi ned organic extracts were washed with brine and dried

over MgSO4. After filtration and evaporation of the solvent, the residue
was 10 waBKaMPUE M4several portions of pentane to yield the product as an

of f-white solid (2.024 g, .69 9. ' HNVR (400 M, d4). S 1 47.(s, 9
H, 3.11 ﬂ*é’ﬁn@,aﬂg!-wl,-ﬂsglzﬂ zzsclé%ﬂﬂ}n.ejz‘g‘%q&%}? aq&'&%—(%—%@}g}?ﬂp&&- g S 8. 45

5 Jr gt 3 0, 1S (R0 e 2 O e
The synthesis was preformed essentially as described in Method H-L from 4- {2-[2-(5-
methoxy-1H-indol-3-yl)-ethylsulfamoyl]-thieno[3,2-c]pyridin-4-yl} -piperazine-1-
carboxylic acid zert-butyl ester (0.112 mmol, 1 equiv.). Yield: 6.1 mg. LC/MS: tg=0.364
(System: 30 % to 60 % ACN in 1.5 min, YMC), Purity: 91 %. MS: 472 (M+1) 'H NMR

20 (270 MHz, CH30H-d,) 8 ppm 2.85 (t, /=6.20 Hz, 2 H) 3.48 (t, /=6.20 Hz, 2 H) 3.55 (m, 4
H) 3.80 (s, 3 H) 4.02 (m, 4 H) 6.44 (dd, /=8.71, 2.37 Hz, 1 H) 6.80 (m, 2 H) 6.97 (s, 1 H)

7.64 (s, 1 H) 7.67 (s, 1 H) 7.97 (d, J=6.60 Hz, 1 H).

EXAMPLE 75
25  4-Piperazin-1-yl-thieno[3,2-c]pyridine-2-sulfonic acid 4-trifluoromethyl-benzylamide
hydrochloride
The synthesis was preformed essentially as described in Method H-L from 4-[2~(4-
trifluoromethyl-benzylsulfamoyl)-thieno[3,2-c]pyridin-4-yl]-piperazine-1-carboxylic acid
tert-butyl ester (0.112 mmol, 1 equiv.) was used as the thienopyridine in Method C. Yield:
30 1.9 mg. LC/MS: tg=0.771 (System: 30% to 60% ACN in 1.5 min, YMC), Purity: 91%.
MS: 457 (M+1) "H NMR (270 MHz, CH;0H-ds) & ppm 3.54 (m, 4 H) 3.98 (m, 4 H) 4.36
(s, 2 H) 7.49 (m, 4 H) 7.74 (d, J=6.86 Hz, 1 H) 8.02 (s, 1 H) 8.07 (d, J=6.60 Hz, 1 H).



tert-Butyl-4-(3-{ [(4-isopropyl phenyl)am no] sulfonyl}thieno [3, 2-c]
pyridin-4- yl)piperazi ne-1-carboxylate Prepared fromtert-butyl

4-[ 3- (chlwoasudoesegl ) t hi eno[ 3, 2-c] pyri di n-4-yl ] pi per azi ReTISE2@a0bwxy| at e
(90.0 ng, 0.215 nmol) and 4-isopropylaniline (37.9 ng, 0.28 nmol) to give
20 the title compound as an off-white solid (58.3 ng, 52 % . 1H NMR (400
VHz, CDC13) S1.12 (d, J= 7.0 Hz, 6 H, 1.47 (s, 9 H, 2.76 (sept., J=6.9
Hz, H) 3.01-3.53 (m 6 H, 4.04-4.41 (m 2 H, 6.79 (d, J = 8.5 Hz, 2
H, 6.66 (d, J =85 Hz, 2 H, 7.69 (d, J =5.5 H, 1H, 823 (s, 1 H),
8. 40 (d J=5.5Hz, 1 H, 9.90 (s, 1 H. M5 (ESI+) mz 517.2 (MtH +. HPLC
97% RT: 4. 01 mn 5-99% MeCN over 3 nmin). 25 EXAMPLE 78
I\l-(4lsoprEg|é§MB I) 4-pi p era2|nl-ylth|eno[320

DY o) Do T L PO RUARL SO R i Batd (>

4-yl) pi pehydmchlohdear boxyl ate (60 0 ng 0.116 mml) whi ch afforded 19 ny
(98 99 . of roduct a e (25.8 49. 0/ 0) according to
Met hod® H- Ehe Byt Q'@ﬁh//aé@ew@eﬁ@r% ameh[2-Gerolt da) 8

1.16 (d, il i Db +11- iz 8 H,
7.00 ( (d éﬁiyl %@%"‘Wﬁ’éf?ﬁ% @300[3227 %8/“? c]?ﬁ 3l "811.’ ?fg’ﬁ?? Wﬁ“ﬁﬁ‘?‘%? 8‘?“1?%’ '(’gtry : ;ert‘i" H) , K
gT 373( i4 (i‘r 112 mmid),, 1 @u50). (\§¢1d16 dHhg. msMszs{ﬂro) 9m zsyﬂ;ﬂeYn B0(MbHo % WRING94%

. . m

R {4 Wbt hgﬂSBwinnyﬁf,?ﬁ&aw 33 it AU D) N (270 MEHz, CHO0H-d,) 5 ppm

[ 3, 2 c] pyi§i Il

4- Chl or o- IE\I-Og ?%3?&{1 enoﬁg§§béf2ﬁf%{l’7% m22H I4f101n ’m %4(5(%8(% ny,
0.17 tGnoH) 5 80r(s,dr §) Di9E ((1115&1))7 &, Yedi6Q biz11 D 8.07. A 1/+6160 Hz)\a) 3ddeg, 1 0
pyrrolidins3-ol (18.5 ng, 10 0.21 nmol) under nitrogen. The m xture was
heated in"the m crowave at 200C in 5 mn. The product was purified by
preparative HPLC. Yield: 29.9 ng (43.4 %9. 1H NWR (270 MHz, CH3OHd4) 8
ppm 8.09 (s, 1 771(d J=6.93 Hz, 1 H) 7.46 (d, J=6.93 Hz, 1 H)
7.47-7. 44INHE TESéd J=3.22 H, 1 H 3.97 (s, 2 H 2.26 (s, 3H).

LC- M5 390t 9M§ ty|f|)4 3- F Fa‘r-ethylp(henylsz)nmmo]sulfonyl}thleno[3 2-c]pyridin-4-yl)piperazine-
15  1-carboxylate

Prepared from zer¢-butyl 4-[3-(chlorosulfonyl)thieno[3,2-c]pyridin-4-yl]piperazine-1-
carboxylate (90.0 mg, 0.215 mmol) and 3-ethylaniline (33.9 mg, 0.28 mmol) to give the
title compound as an off-white solid (82.7 mg, 76 %). '"H NMR (400 MHz, CDCl3) 6 1.03
(t,J=7.5Hz, 3 H), 1.48 (s, 9 H), 2.47 (q, J = 7.7 Hz, 2 H), 3.00-3.53 (m, 6 H), 4.02-4.44
20 (m,2H),6.66 (d, J=8.0Hz, 1 H),6.75 (s, 1 H), 6.66 (d, ] = 8.0 Hz, 1 H), 7.02 (t, ]=7.8
Hz, 1 H), 7.67 (d, ] = 5.5 Hz, 1 H), 8.24 (s, 1 H), 8.39 (d, ] = 5.5 Hz, 1 H), 9.80 (s, 1 H).
MS (ESH) m/z 503.2 (M+H)*. HPLC 97 %, Ry: 3.93 min (5-99 % MeCN over 3 min).

EXAMPLE 77

25  N-(3-Ethylphenyl)-4-piperazin-1-ylthieno|3,2-c]pyridine-3-sulfonamide hydrochloride
Prepared from zert-butyl 4-(3-{[(3-ethylphenyl)amino]sulfonyl}thieno[3,2-c]pyridin-4-
yDpiperazine-1-carboxylate (81.1 mg, 0.161 mmol) which afforded 19 mg (98 %) of the
product as a white solid (38.0 mg, 54 %). '"H NMR (400 MHz, CH30H-d4) 8 1.09 (t,J=
7.5 Hz, 3 H), 2.51 (q, /= 7.5 Hz, 2 H), 3.59 (br.s, 8 H), 6.89-6.92 (m, 3 H), 7.12-7.14 (m,

30 1H),8.06(d,/=6.0Hz, 1 H), 8.36 (d, J=6.0 Hz, 1 H), 8.49 (s, 1 H). MS (ESI+) m/z
403.2 (M+H)". HPLC 95%, Ry: 3.02 min (5-99% MeCN over 3 min).



15 EXAMPLE 80 N- (4- Met hyl phenyl)-4-(pi peridin-4-yl oxy)thieno

[ 3, 2-c] pyri di ne-2-sul fonam de

essent i alwg 206/@es8ri bed for conmpound of N (4 20 PCT/SE2003/001061
net hyl phenyl ) - 4- (pyrrolidin-3-yl oxy) thi eno[ 3, 2-c] pyri di ne-2-sul fonam de
oride. Yield: 16.2 ng (22.7 %9. 1H NWR (270 MHz, CH3OH d4) 8 ppm
7.81-7.78 (m 2H) 7.62 (d, J=6.93 Hz, 1 H) 7.13-7.04 (m 411) 4.05-3.

hydr ochl
(m 1H

3.90-3.88 (m 2H) 3.63-3.58 (m 2H), 2.27 (s, 3H) 2.06-2.03 (

hydr ochl ori de The synt hesis was preforned

94
m

2H) 2.01-1.71 (m 2H); LC-MS 404 (M - H)+; Purity (HPLC) 99 % 25 EXAMPLE

81 N-(2,

INPERMEDHPOERZE! ) - 4- pi perazi n-1-yl t hieno

[ 3, 2-c] pyridine-2-sul fonam de hydrochloride Yield: 74.4 r% (39.2 9.

NMVR ( 270 téveiButyia@-brpmothiensl3,2-c lint-yhpiperazine-b-rarbpxyl

H) 7.16-
LC-MB 428
EXAVPLE
[3,2-c]p
NMVR (270
7.22-7.1
423 (M

10

15

20

25
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%eﬁhﬁﬁe—?@hﬁ?ﬁﬂaﬁ(&é&)g 4 &glmﬁ?m@ KLCP: (81 lemg, 5.87 mmol) in DMSO
yridi ne-2-sul f onam de i
(WD) crpshrTad fors et G- A pdigor af FROpag ey et g

combined organic phases were washed with water and brine and dried (MgSOx). After
filtration and removal of the solvent, the residue was purified by silica gel flash
chromatography (pentane/ethyl acetate, 8:2) to give the product as a white powder (398
mg, 34 %). HPLC 99%, Rr: 3.27 min (5-99% MeCN over 3 min).'H NMR (400 MHz,
CH;0H-dys) & 1.48 (s, 9 H), 3.21 (br.s, 4 H), 3.71 (s br., 4 H), 7.61 (d, J= 6.1 Hz, 1 H),
7.72 (s, 1 H), 8.08 (d, J= 5.6 Hz, 1 H). MS (ESI+) m/z 398.2 (M+H)".

INTERMEDIATE 57
{4-[4-(tert-Butoxycarbonyl)piperazin-l-yl]thieno[3,2-c]pyridin-3-yl}sulfonyl)lithium
To a suspension of fert-Butyl 4-(3-bromothieno[3,2-c]pyridin-4-yl)piperazine-1-
carboxylate (4.055 g, 10.18 mmol) in diethyl ether (30 mL) at —78 °C under Np atmosphere
was added dropwise an 1.6 M solution of #-BuLi in hexanes (9.5 mL, 15.2 mmol). After 1
h of stirring, a saturated solution of SO, in THF (25 mL) at —78 °C was transferred via a
cannula to the mixture. The reaction was allowed to gradually increase to ambient
temperature over night. The solvent was evaporated, and the residue was washed with
several portions of diethyl ether and then dried under vacuum to give 4.094 g of an off-
white solid consisting of 66 % of the title compound and 34 % of (n-butylsulfonyl)lithium
as by-product. This mixture was used without any further purification in the next step. 'H
NMR (400 MHz, CH;0H-dy) 8 1.48 (s, 9 H), 3.22 (br.s, 4 H), 3.72 (s br., 4 H), 7.60 (d, /=
5.5 Hz, 1 H), 8.06 (d, J=5.5Hz, 1 H), 8.14 (s, 1 H). MS (ESI+) m/z 384.0 (M+H)".
HPLC Rr: 2.62 min (5-99% MeCN over 3 min).

1
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83 4-(1, 4-Di azepan-1-yl)-2-(phenyl sul fonyl)thieno[3, 2-c ridin N
hydrochl ori de N1\ 84 a [ Tpy e (N

4- (1, 4- Diwoeparnobs2gl ) - 2- [ (3, 4- di chl or ophenyl ) sul f onyl ] t iriCersep®3@610&1 \ (N
c] pyridine hydrochloride C / NJ 85

4- (1, 4-Di azepan-1-yl)-2-[ 1- napht hyl sul fonyl )t hi eno[ 3, 2-¢c ridi N
hydrochl oride ~ NJ 86 y a s Ipyridine

4-(1, 4-Di azepan-1-yl)-2-[4-tert-butyl phenyl sul fonyl)thieno[3,2- I \ CN
c]pyridine hydrochloride , ' ND 87

4-(1, 4- Dm%ﬁp%&- Ey‘hi'sg [ 3, 4- di met hyl phenyl sul fonyl )t hi eno[ 3, 2- CN
c] pyridi ne rochl oride N WD 2004/ 000828 PCT/ SE2003/ 001061 88

ﬁy Ei E gc Elr mm)-ﬂlmylyl )3 (dhlareyulfomylythienod, 2xelpyridin-dyylipiperagimest-carbxylate,y ¢ di ne

2- ( Phenyl sr“ﬁﬂ?ﬂsﬁonzpfﬁ{%@} g7 """“i°’§7|°%rr'?°n 13)[1%&321 ¢] X/lthlgno[g % I\il)pynﬂydr ochl ori de

NN 90 S Fuefampl 13- Rong pRthaziud
o] pyr i di ﬁgﬁhmgwr% wl 3 1260 pRhaziude produet iixme])3n DCMN)

ﬁ <(:| 4- Wﬁlt r(e&g}u)aneéﬁeymarddc@N)chbrpmﬁémamdﬁ(m% gt H-@ pusped) Aftes 2Q RIS di ne
ydrochl oyi de '

4- Pi per aztﬁqlternjy{ahge{vfag rf‘lf‘lr\éf ﬁombé?fgtmt?%ﬁegﬁ?/ S WA N1} Stl °d rf;(())r[ag 2- N

c] pyri di naafiedhiocs hOThéjﬁsﬂtlﬁgpPédu&f?solutlon was washed with water and the water

2-[[2-tert-Butyl phen n perazi n-1-yl thi
c] pyri di r}ﬂlaMammagﬁ%dd@th\@Cg/ﬁ '[]he combmed organic e)ytractslvgerllg 3 I%ed Vglt brine

g] E)§,r3| gl Pfi'él glng ?gﬁ\r)léggz éiftegr oc% (g}’lr %&%@f&%ﬁﬁﬂ o/tht BA198R] the Fesidue was

10  washed with several portions of pentane to yield the product as an off-white solid (2.024 g,
69 %). 'H NMR (400 MHz, CH;0H-d,) 8 1.47 (s, 9 H), 3.11 (br.s, 4 H), 3.2-4.3 (shbr.,4
H), 7.68 (d, /= 5.5 Hz, 1 H), 8.45 (d, J= 5.5 Hz, 1 H), 8.60 (s, 1 H). MS (ESI+) m/z 418.2
(M+H)". HPLC 92%, Rr: 3.76 min (5-99% MeCN over 3 min).

15 INTERMEDIATE 59
tert-Butyl-4-(3-{[(4-isopropylphenyl)amino]sulfonyl}thieno[3,2-c]pyridin-4-
yDpiperazine-1-carboxylate
Prepared from fert-butyl 4-[3-(chlorosulfonyl)thieno[3,2-c]pyridin-4-yl]piperazine-1-
carboxylate (90.0 mg, 0.215 mmol) and 4-isopropylaniline (37.9 mg, 0.28 mmol) to give

20 the title compound as an off-white solid (58.3 mg, 52 %). 'H NMR (400 MHz, CDCl3) &
1.12 (d, J=7.0 Hz, 6 H), 1.47 (s, 9 H), 2.76 (sept., /= 6.9 Hz, 2 H), 3.01-3.53 (m, 6 H),
4.04-4.41 (m, 2 H), 6.79 (d, J = 8.5 Hz, 2 H), 6.66 (d, /= 8.5 Hz, 2 H), 7.69 (d,J=5.5Hz,
1 H), 8.23 (s, 1 H), 8.40 (d, J=5.5 Hz, 1 H), 9.90 (s, 1 H). MS (ESI) m/z 517.2 (M+H)".
HPLC 97%, Ry: 4.01 min (5-99% MeCN over 3 min).

25
EXAMPLE 78
N-(4-Isopropylphenyl)-4-piperazin-l-ylthieno[3,2-c]pyridine-3-sulfonamide
hydrochloride
Prepared from fert-butyl 4-(3- {[(4-isopropylphenyl)amino]sulfonyl} thieno[3,2-c]pyridin-

30  4-yl)piperazine-1-carboxylate (60.0 mg, 0.116 mmol) which afforded 19 mg (98 %) of the
product as a white solid (25.8 mg, 49 %) according to Method H-L. 'H NMR (400 MHz,



Cl N 95 2-[(4-tert-Butyl phenyl)sul fonyl]-4-piperazin-I-ylthieno[3,2- C

c] pyridi ne hydrochloride N 96 2-(I-Napht hyl

sul f onyl )wo-2pd4p@ps8i n- | -yl t hi eno[ 3, 2-c] pyridine % (N) rgdrseedBooiode N~ 97
2-[ (3- Fl uorophenyl ) sul fonyl ] - 4- pi perazi n-1-yl thieno[ 3, 2-c] pyridi ne

2-sul fonam de hydrochloride N F WO 2004/000828 PCT/ SE2003/ 001061 98

2- (Mesityl sul fonyl)-4-piperazin-1l-ylthieno[ 3, 2-c]pyridine hydrochloride (N)
N 99 2-[(2-Methoxyphenyl)sul fonyl]-4-piperazin-I|-ylthieno[3, 2-c]pyridine
(N) hydrochloride O N (N) 100

N oM ¥ " - . o
ﬁygg gcﬁl 5&%2@’5&%‘3“‘3%@ gul 1.0m b1); PRP®&BZI N= 691N BN AlsH @, &, RV, digde

ﬁ_g( 2, ﬁl Didret=h8:0 hive ByH)) BUDH(GnA B-0Hpi20d), 8007r(s) bry ILtHE), 813G[(8, 12, 1d])p§.5Dds,rle
212, 5- O ReYESHOF 1L RORGIY - BPEE v Rnn3 14 iip - 299 MeGN g 3 min)
c] pyri di ne hydrochl oride N 103

2-[ (2- Et hyl phenyl ) sul fonyl ] - 4-pi perazi n-1-ylthieno[3, 2-c]pyridine (N
hydr ochl oﬁf@é\mﬁ‘m&)

N-(4-Methylphenyl)-4-(pyrrolidin-3-yloxy)thieno(3,2-c]pyridine-2-sulfonamide
hydrochloride
4-Chloro-N-(4-methylphenyl)thieno[3,2-cJpyridine-2-sulfonamide (60.0 mg, 0.17 mmol)
in dry DMF (1 mL) and NaH (5,1 mg, 0.21 mmol) was added to pyrrolidin-3-ol (18.5 mg,

10 0.21 mmol) under nitrogen. The mixture was heated in the microwave at 200°C in 5 min.
The product was purified by preparative HPLC. Yield: 29.9 mg (43.4 %). "H NMR (270
MHz, CH30H-d4)  ppm 8.09 (s, 1H) 7.71 (4, /=6.93 Hz, 1 H) 7.46 (d, /=6.93 Hz, 1 H)
7.47-7.44 (m, 4H) 4.67 (d, /=3.22 Hz, 1 H) 3.97 (s, 2 H) 2.26 (s, 3H). LC-MS 390 (M -
H)"; Purity (HPLC) 99 %.

15
EXAMPLE 80
N-(4-Methylphenyl)-4-(piperidin-4-yloxy)thieno[3,2-c]pyridine-2-sulfonamide
hydrochloride
The synthesis was preformed essentially as described for compound of N-(4-

20  methylphenyl)-4-(pyrrolidin-3-yloxy)thieno[3,2-c]pyridine-2-sulfonamide hydrochloride.
Yield: 16.2 mg (22.7 %). "H NMR (270 MHz, CH;0H-dy) 8 ppm 7.81-7.78 (m, 2H) 7.62
(d, /=6.93 Hz, 1 H) 7.13-7.04 (m, 4H) 4.05-3.94 (m, 1H) 3.90-3.88 (m, 2H) 3.63-3.58 (m,
2H), 2.27 (s, 3H) 2.06-2.03 (m, 2H) 2.01-1.71 (m, 2H); LC-MS 404 (M - H)"; Purity
(HPLC) 99 %.

25
EXAMPLE 81
N-(2,3-Difluorobenzyl)-4-piperazin-1-ylthieno[3,2-c]pyridine-2-sulfonamide
hydrochloride
Yield: 74.4 mg (39.2 %). "H NMR (270 MHz, CH30H-d,) 6 ppm 8.10-8.03 (m, 2H) 7.81

30 (d,J=6.68 Hz, 1 H) 7.16-7.05 (m, 3H) 4.37 (s, 2 H) 4.11-4.07 (m, 4H) 3.59-3.53 (i, 4H);
LC-MS 425 (M - H)"; Purity (HPLC) 90 %.



104 4- (Pi perazinyl)-2-(3-nmet hoxybenzyl - sul fonyl)-thi enopyridine C
hydrochl oride N 105

2- ( Benzylwol20owmnph§284- pi per azi n-| -yl t hi eno[ 3, 2-c] pyri di n(PC(rIS)EzoohmolmoI:hl or| de
cr, N 106 -y e .

4- Pi perazin-1-yl-2-{[4-(trifluoronethyl)benzyl]sulfonyl}thieno[3, 2-

c] pyridine hydrochloride F (N F N 107

2- [ (3-Bronobenzyl ) sul fonyl ] - 4-pi perazin-1-ylthieno[3,2-c]pyridine Bra (N)
hydrochl oride ~ N 108

2-1(2, 3- pxfAmergleenzyl ) sul fonyl | - 4- pi perazin-1 -yl thieno[3, 2-

c] pyridine hydrochloride ~i F F N WO 2004/ 000828 PCT/ SE2003/ 001061 109
2-[ (4- Br M@hiqrb;owyi)ofiryiqemzlprlpgkuznﬂﬁbz-ylpyﬁﬂ&fo%@ulfomw| di ne

hydr ochl &rl de N) N 110

2-{[ 2, 5- ?Il or omet hyl ) benzyl ] sul fonyl } - 4- pi perazin-1- CF3 N

yl thi enO[ﬁe@ 24 A @memyﬁ&mnkqwmmzmoma@sppmsm -8.017.85 (d,
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2-[ (3, 5-Di met hoxybenzyl ) sul fonyl ] - 4-pi perazin-1-ylthieno[3,2- ,p N
c] pyri di n’1§ bt}ygr ochloride 10 N
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83 4-(1,4-Diazepan-1-yl)-2-(phenylsulfonyl)thieno[3,2-c]pyridine
hydrochloride

10

EXAMPLE RrR*

Q §
z/\\z
g

84 4-(1,4-Diazepan-1-y1)-2-[(3,4-dichlorophenyl)sulfonyl}thieno[3,2-
¢]pyridine hydrochloride

o o
=\
/

85 4-(1,4-Diazepan-1-yl)-2-[1-naphthylsulfonyl)thieno[3,2-c]pyridine
hydrochloride

4
2/\2
O

86 4-(1,4-Diazepan-1-yl)-2-[4-tert-butylphenylsulfonyl)thieno[3,2-
c|pyridine hydrochloride

87 4-(1,4-Diazepan-1-y1)-2-[3,4-dimethylphenylsulfonyl)thieno[3,2-
cJpyridine hydrochloride

=\
g,

M\
N,




N 114 2-[(2-Napht hyl net hyl ) sul fonyl ] -4-pi perazi n-1-ylthieno[3,2- EN)

c] pyri di ne hydrochl oride 115 4-Pi perazin-1-yl

-2-{[4-(1, 2, 3-thi adi azol

yl ) benzylweubdésmnoygs2Bt hi eno[ 3, 2- c] pyri di ne hydrochl ori de RCT/SER)0S0N061L16

1- (4-Pyrrolidin-1-yl phenyl)-2-[(4-piperazine-1-ylthieno[3, 2-

c]pyridin-2-yl) sulfonyl] propanone hydrochl oride 117

o EN)

-5-

1-[4- (D et hyl am no) phenyl ] -2-[ (4-pi perazine-1-ylthieno[3,2- p N C
c]pyridin-2-yl) sulfonyl] propanone hydrochloride J N 118

1- (4- Bronmophenyl )-2-[ (4-pi perazin-|l-ylthieno[3,2-c]pyridin-2-yl) o
iuzgonglh pm@ﬁamm ¢$n&ﬁﬁm&hﬂ&kémﬂAﬁgQﬁ%§§1Fﬁ&??ﬁ@@ﬂ?/00 061 11\91 ({tb
- (3- Met hoxyphen razi n-1-yl t hi eno c] pyr Y

sul fonyl| propang é“%ﬁhﬁin%%g% Br N

1- Phenyl ; 2-[ (4- p) perazin-1-ylthieno[ 3, 2-c]pyridin-2- o N

yl ) sul fopyl ] proppnone Schenme 6 CI RA R4 Ni NRL, ,ON |[Br-d BrjS g/
Legend t p Schene| BPhdnylsidiohy1)p4- ﬁpmtna@&lmd[aazsc]ﬁﬁ)ime K2C03, DMBQO: ii) N

t hi ophenpl s (R1- %@ﬂ%%l )O DM, iii) NaOAc, oxone, vvati V) {TBA

b. HC1, n®t hanol ATE 60 tert-Butyl 4-(2-bronothiegno? 3, 2-t]>y

pyri di n-#-yl ) pi perazi ne-1-carboxyl ate

90

2-(3-Methoxy-benzenesulfonyl)-4-piperazin-1-yl-thieno[3,2-
clpyridine hydrochloride

|
0. Cy

)

91

2-(4-Methoxy-benzenesulfonyl)-4-piperazin- 1-yl-thieno[3,2-

N

c]pyridine hydrochloride - O/ [ :l

o N

92 4-Piperazin-1-yl-2-{[4-trifluoromethyl)phenyl]sulfonyl} thieno[3,2- N
¢]pyridine hydrochloride h/©/ [ ]

N

F

93 2-[[2-tert-Butylphenyl)sulfonyl]-4-piperazin-1-ylthieno[3,2- S N
clpyridine hydrochloride (;VH< [ j

N

94 2-[(3,4-Dichlorophenyl)sulfonyl]-4-piperazin-1-ylthieno[3,2- S N
clpyridine-2-sulfonamide hydrochloride /Q/ [ j

cl \

Ci

95 2-[(4-tert-Butylphenyl)sulfonyl]-4-piperazin-1-ylthieno[3,2~ . N
c]pyridine hydrochloride h/()/ [ j

N

96 2-(1-Naphthyl sulfonyl)-4-piperazin-1-ylthieno[3,2-c]pyridine S N
hydrochloride O E j

Qo | ™

97 2-[(3-Fluorophenyl)sulfonyl]-4-piperazin-1-ylthieno[3,2-c]pyridine- ‘e N
2-sulfonamide hydrochloride ©/ [ j

N

N

05



10 2-Brono-4-chlorothieno[3,2-c]pyridine (5.0 g,

20. 24 mmol ) and K2C03

(13.97 g, 101.2 mmol) was stirred in DMSO (20 m.) followed by addintion of

tert - but yWopopkes2sne- |1 - car boxyl ate (4.14 g,
m xture was stirred at 100 C for 6 days.

to elimnate the carbonate and addition of water (50 nli)
foll owed. The phases were separated and the aqueous phase was extracted 15

22. 26 mMmoIPLT/SER@3/0em6t i on
The reaction m xture was filtered
and et hyl

was

with ethyl acetate. The conbi ned organi c phases were dried (MpSO) and the
sol vent was evaporated. The crude product was purified by flash
chr omat ograpBy US]-(\ksBfifiinyl) Apekatie] DEbianea-cpHidge as el ugnt to gi ye B g|of
the desifed prodict, yield 26% 99% pure. 1H VR (270 M E/SE A8
(s, 9H), |1.52-1.6 d’("ﬁ#" ), 3.42-3.47 (m 4H), 3.61-3.64 NZ2
(dd, J=5%.4, 1 Heg, 1H), 7.35 (d, J=1 Hz, 1H), 8.04 (d, J¥ ,|1H) . mz
= 20 39891 _(M:H)—brom-de—pattern—WO-20041-000828PCH-$26G31001063
| NTERVED| ATE 61 | SHe-Mstipgpheas soigsy sk pip e by iienols, 2-c]pyndide N
[ 3, 2-c] pyri di n- 4{lpidloctloréiledi azepane- | - car boxyl ate The sar eduir qve
i nt ermedilat e was|used starting from 2-bronp-4- chlorothi gno[ 3,2-c] pyVi dilne
(7.5 g, 30.45 nmmpl ), K2C03 (6.7 g, 33.5 mml) and tert-bytyl 5
1, 4- di azg¢paner I - ¢A[(R@-DihaioRyhenl)éhifehyl] Hpihedzinmplbienpd,2DV50 | ( 30 i ).. N
Purificatlion by fl.ash. ¢h graphy 3.04 g of the titlg corfpolng @Y%Id
25% . HPLE purity @%’%ﬂmﬁ&d&ﬂ%%&(zm MHz, CDC13) 8 1.38 (s,\@. NT3 (s,
4.5 H, 1.96-2.11 (m 2H), 3.36-3.41 (m 1H), 3.46-3.51|(m 1H),'|3.65-3.87
(m 6H), {7.02-7.04 (m 111), 7.40-7.42 (m 1H), 7.94 (d, {J= 5.4 Kz, 1H).
mz = 411.97 (M) 10 Coupling with thiophengls (MethodM—NFER E
62 tert-QutyP 4- %I(ﬁﬁém?ﬂﬂyinhﬁ)vgﬁlf@fﬁl}4[@e?@&]l'Y Biselin- 4- yi)) - 14di 4 d- |
-carboxyllate 15 |¢jpyidinBUfd¢dchloride
4- (2-brorot hi enol|3, 2-c] pyridin-4-yl)-1, 4-di azepane-| -car Hoxylate .| (0.31 g,
0.752 mmgl ), pulvyerized KOH (0.084 g, 1.5 mmol) and Cu2(I)O (0.1 g, 0.75
ol ) wayg  noxed | W@ B-Dilthyiphedilulosi]okpetaria- 1 gtiiedo[32n of g solutjon oN
benzenet hi ol (.01?JJ Sgr .%hSdm ]IgHée) in DMF (1 nL). The reactiio Xt yrle \}S
heated tq 120 C f Pkiglh? I'he reaction mxture was poured i¥a-sill pl ug
and elutgd with ghloroform to give the crude product.
103 2-[(2-Ethylphenyl)sulfonyl]-4-piperazin-1-ylthieno[3,2-c]pyridine N
hydrochloride ©; [ j
N
104 4-(Piperazinyl)-2-(3-methoxybenzyl-sulfonyl)-thienopyridine [ N
hydrochloride OO/} [ j
N
105 2-(Benzylsulfonyl)-4-piperazin-1-ylthieno[3,2-clpyridine < N
hydrochloride @ [ j
N
106 4-Piperazin-1-yl-2-{[4-(trifluoromethyl)benzyl]sulfonyl} thieno[3,2- < N
¢]pyridine hydrochloride FY©/\ [ j
F N
107 2-[(3-Bromobenzyl)sulfonyl]-4-piperazin-1-ylthieno[3,2-c]pyridine Br\©/\l( N
hydrochloride E j
N
108 2-[(2,3-Difluorobenzyl)sulfonyl]-4-piperazin-1-ylthieno[3,2- o~ N
clpyridine hydrochloride F [ j
E N




20 The crude product was purified by flash chromatography using ethyl

acet at e/ hexanes (2/8)

as eluent to give 0.21 g of the desired product,

yi el d 64%02004q0s26. 111 NVR (270 MHz, CDC13) S 1.37 (®CTAE3®INO1081 43 (s,

4.5 H)

3.64-3.73 (m 2H),
(m 511),

1.97-2.10 (m 2H),

3.36-3.43 (m 1H), 3.46-3.53 (m 111),
3.78-3.96 (m 4H), 7.05 (d, J= 5.4 Hz, 1H), 7.22-7.32
7.59-7.63 (m 111), 7.97 (d, J=5.4 Hz, 1H). mz = 442.15 (MtH).
25 xidation of thio-derivatives (Method N) | NTERMEDI ATE 63 tert-Butyl

4- (2- phenyl sul fonyl )t hi eno[ 3, 2-c] pyri di n- 4-

yl)-1, 4-di azepane-| - carboxyl ate

30 A sol it 1 are of |t-g#-Brdiisbankyl)sulfonyl]-4-piperazin-1-ylthieno[3,2-c]pyridine N
4- (2- phenyl t hi 0) 1 ?id%@ﬂ 2-c]pyridin-4-yl)-1,4-di azepanel y@a}}e
(0.21 g, |0.48 rrm)}ﬁ an QAc (0.5 g) in ethanol (10 nli), Hrp - 5) [ foptoyed
by the addition ¢f Oxone (0.64 g, 1.04 mmol) dissolved in water (1 ). [The
reaction{W0 2004/000828 PCT/ SE2003/001061 mxture was stlirred af RT faorl 16
h. Addi tif onal® Oxohél20GisgRiflgyroinshyhibamerlsyomily4-Nesazidded.  FHR nver sien |of
the SM was obt ai nagiads 8kjpHidine hybBlorigo0 M) and chl orof grm CH;L)Q %re
added. The phase$ were separated and the aqueous phase wgs extract i tih
chl orof oym The ¢onbi ned organi c phases were dried over ((MpSH), t
sol vent \@as B EVp: ey 1SRy - ABiperh A EyiileRéI3I St pWidieN [Was pur I, N
rever se- phase chromat}(])1 %aphy (1090 to give 0.191 g of "L\Mr
product as yel | o9 ? ‘el d 86% 98% pure. 1H NMR (270 1. 28
(s, 4.5 H), 1.38((s, 4.5 H, 1.99-2.03 (m 211), 3.31-3.40 (m 1H)
3.42-3.47 (m 111), 3.63-3.69 (m 2H), 3.85-3.98 (m 411)|, 7.02((, 'J= 4.4
%,4 é[l) , |\/|.|./ . 14255_ 6 9—{[5(Cfﬁloroi2'-| teifluorofileth éyﬂé&rﬂsmfongll}'mvpli&iaﬁﬁ-IB.? C% 11 Nﬁ =
: : car boxyl ate protgc grq
( Met ho d( ) H) EXAM:)@EH%%[?Z c?pynémequéroc or1Xe y P Ig L[
4- (1, 4- Dilazepan- J-yl ) - 2- (phenyl sul fonyl )th| eno| 3 2 c] pyr| di ne hydrocHI or|i de
tert- Butwl A (') F henvl clllfnn'l\gll\fhn anaol '1'\ ri ),I} 14 dla epﬁﬁe |
_car boxyl|at e'” 15 | (B P@EmghoxyP %@QS“P'FWB'M) %&am{’i‘ ?@3 @& in ood )| @nch TFA
(1 nL) was added.|cphdlinedgtdchoridem xt ure was stirred for 2 |h. e sgllyent |was
evaporatgd. Methgnol and HCl1 in ether was added (x 3) to gi\?e 0. 118Ng dof
the desirled HO gqalt, yield 85% 98% pure. 1H
114 2-[(2-Naphthylmethyl)sulfonyl]-4-piperazin-1-ylthieno[3,2- ; N
idine hydrochloride ' [ j
clpyr. ‘l? \
115 4-Piperazin-1-yl-2-{[4-(1,2,3-thiadiazol-5- N
yl)benzyl]sulfonyl} thieno[3,2-c]pyridine hydrochloride [ j
= N
N‘N—s
116 1-(4-Pyrrolidin-1-ylphenyl)-2-[(4-piperazine-1-ylthieno[3,2- Dg‘\f_ N
cJpyridin-2-yl) sulfonyl] propanone hydrochloride oy [ j
N
117 1-[4~(Diethylamino)phenyl]-2-[(4-piperazine-1-ylthieno[3,2- o ! N
c]pyridin-2-yl) sulfonyl] propanone hydrochloride /\\(@fkﬁ [ j
N
J
118 1-(4-Bromophenyl)-2-[(4-piperazin-1-ylthieno[3,2-c]pyridin-2-yl) o | N
sulfonyl] propanone w [ j
Br N




MR (270 MHz, CHOHd4) 5 2.45-2.52 (m 2H), 3.45-3.52 (m 211), 3.70-3.79
m 2H), 4.18-4.22 (m 211), 4.30-4.40 (m 211), 7.62-7.76 (m 5H), 7.91
d, J 5v0 2pi/000848, 8.11 20 (dd, J= 5.4, 1 Hz, 1H), 8PCI/SEAd03d61061 Hz,
H) . rrlz = 374.09 (M+rH HCl). | NTERVEDI ATE 64 tert-Butyl
-[2-(4-tert-butyl phenyl)thio] thieno[3, 2-c]pyridin-4-yl)-1,4-diazepane-| -
arboxyl ate 25 The product was prepared according to Method M Purification
y flash chromat ography using ethyl acetate/hexanes (2/8) as eluent gave
0. 035 g, 99%pure 1H NVR (270 MHz, CDC13) 5 1.28 (s, 9H), 1 38 (s, 4.5
H, 1.43|(s,1¥.5[H), 1.98-2.03 (m 2Fl) 3.35-3.41T (m IH), 4b-35g f

1H), 3.62-3.72 K 27-) 1. 34
(;? 411) | 7.54-(71"@’27’ o iyl)%?“g‘% .y fnighl zlﬂpy“i‘f%yzg rH =298 c[&J«H).

30 WD 2004/ oooszzgsurﬁmnmmgrl 001061 INTERI\/EDI ATE 65 tent Butyl 4.
[2-(4-tent- butyI Ehenyl ) sul fonyl] th| eno [ 3, 2-c]

(
(
1
4
c
b

pyrl di n- 44— 1 diazanana 1 oy af e DPrnoe _g_m_t_erlf -yt \/I

42 2- (4-1 o e TR PR BFET R B BT H0 ! di . 4-y1) 12 40 5

di azepang- 1 - car boy&)ﬂll&mﬂ]p@@a@% g, 0.070 mml), Oxone (0.1 . 0. 28 @m) )
NaOAc (0J5 g) ipn EtOH (2 nifoll owed by reversed phase crromatogrd

(40--70)] gave 6)nmg of the product. Yield 17% 98% pure.[1H NVR (2 70 VHZ ,
CDC13) 8 1.32 (s, 9H), 1.35 (s, 9H), 2.05-2.15 (m 2H), 3. 45-3. 62 (m 2H,
3.75-4.13 (m 6H), 7.20-7.27 (m 5H), 7.58 (d, J= 10.8 Hz, 1H), 7.93 (d,
J=10.8 HSChEme 6 ny z = 530.0 (MrH). 10 | NTERVEDI ATE 66 tert-Butyl
4-[2-(3, 4-di net hyICFhenyI )thio] thi eng [3,2-c]pyridin-4-yl)a1, 4-di azepane-| -
carboxyl ate The ti%ll e conpound was ®tai ned according to thod M

flash 15 chromat ogr / hexanes (2/8)
as el uent |022‘l gl 95;@ ur g 1.38 (s, 4.5
H)y, 1.43 (s,

(s, 311),
3.37-3.45 (m 2H),” 3.47-3.50 (mP° 2 .01-7.12 (m 3H),

Purification b hy usu ng eRI@ylo aget

H\N\uvR( 70
. 2.21 (s,
377395?m

5  Legend to Scheme 6: i) BOC protected amines (R*), K,CO3, DMSO; ii) thiophenols (R'-SH), Cu,(DO,
DMEF; iii) NaOAc, oxone, water; iv) 2. TFA, b.HCI, methanol

INTERMEDIATE 60
tert-Butyl 4-(2-bromothieno|[3,2-c]pyridin-4-yl)piperazine-1-carboxylate
10 2-Bromo-4-chlorothieno[3,2-c]pyridine (5.0 g, 20.24 mmol) and K,CO; (13.97 g, 101.2
mmol) was stirred in DMSO (20 mL) followed by addintion of terz-butyl piperazine-1-
carboxylate (4.14 g, 22.26 mmol). The reaction mixture was stirred at 100 °C for 6 days.
The reaction mixture was filtered to eliminate the carbonate and addition of water (50 mL)
and ethyl was followed. The phases were separated and the aqueous phase was extracted
15  with ethyl acetate. The combined organic phases were dried (MgSO4) and the solvent was
evaporated. The crude product was purified by flash chromatography using ethyl
acetate/hexanes (2/8) as eluent to give 2 g of the desired product, yield 25%, 99% pure. 'H
NMR (270 MHz, CDCl3) 8 1.48 (s, 9H), 1.52-1.63 (m, 1H), 3.42-3.47 (m, 4H), 3.61-3.64
(m, 4H), 7.22 (dd, J=5.4, 1 Hz, 1H), 7.35 (d, J= 1 Hz, 1H), 8.04 (d, J= 5.4 Hz, 1H). m/z =
20  398.91 (M+H), bromide pattern.



7.16 (s, 1H, 7.53 (dd, J= 5.4, 1 Hz, 1H), 7.94 (d, J=5.4 Hz, 1H. nmz =
470.3 (MtH). 20 | NTERVEDI ATE 67 tert-Butyl 4- [2-(3,4-dinethyl phenyl)

sul f onyl JwbizesunopR82- c] pyridin-4-yl)-1,4-di azep ane- 1PcarsiEeooploatoel
Procedure B fromtert-Butyl

4-12-(3, 4-di net hyl phenyl )thio]thieno[3, 2-c] pyridin-4-yl)-1, 4-

di azepane- 1-carboxylate (0.022 g, 0.047 mol); OXONE (0.11 g, 0.19 mmol);
NaOAc 25 (0.5 g) inEtOH (2 nmL) followed by reversed phase chromat ography
(40-70), 9 ng of the product. Yield 38% 92% pure.1H NVR (270 MHz, CDCLl3)

8 1.35 (SINPERMEDIASTE620 (m 2H), 2.33 (s, 6H), 3.52-3.59 (rn 211),
383388(m2H),408418ém4|—|),721728(m 211), 7.31-7.35 (m

1H), 7. 73tepe-ingty] fn(2-Drpmothieno[32-clpyrigdinad-yh-1,41djazeppne-t-@oboxylateMeH) . 30 WO

2004/ 0008 E20 R DI

4-12-(1- ngfﬁ)?'n%g‘{ﬁ?% (R‘?é |Vg§1%tf§n¥ﬁfpysus %ﬁné?rr&]g%{&*nzepane | -

car boxy| atigorbltiettd[8,2ec]pnidine (5 ge30. Mdn)e&@@gw Mgr@ 5 enriybl) Badized-butyl

Purifi cat ion_by flash 5 chromat ogrégzé usi ng et % acet at e/ hexanes ﬁZ/ 8) as

el uentd gavd-dagspanegl CP#’BK)’ latsr@i) s o]) RVRMS (B3 Oak.). Reydieatjonby tlash (|

(o nhy bRy Jdae dr 85 tﬁlg%?gﬁgﬁndz@lgldﬁg%ﬂﬁyéﬁgﬁggﬁ H§Nﬁ§83 50
e, 14 DAMAZEOD0R) $3:05 (743307128 (LS BY)LOG292 (he2in)3.56-8 4k, 1H),

8. 40- 8. 44 %m 1H. nz = 498, 26@_{M+Hé | NTERVEDI ATE 69 tert - But
4-[ 2- (1- ndght3R3A ()r@LhH)e%Wﬁ $himefdi)y 30 -7cq4p(ym,|1<§1)n74037|62(1n41l& 4246 er-l -
c

ar boxyl a t-Butyl

4-12-(1- ng%h%qf)?t 0] t wn% -c]pyridin-4-yl)-1,4 15

di azep@ne- 1- car boxyl ate (0.055 g, 0.112 mol); Oxone (0.27 g, 0.448 mol);
NaOAc (0. ) d reversed phase chromat ography (4070)
gave 15 néoag 1?&&“%%@@"&@% 93% pure. 1H NMR (270 MHz, CDCL3) S
1.34 (s, 9H), 2.06-2.10 (m 2H), 3.48-3.62 (m 2H), 3.78-3.86(m 2H) ,

3.95-4.16 (m 4H), 7.19-7.31 (m 2H), 7.60-
INTERMEDIATE 62

tert-butyl 4-(2-phenylthio)thieno(3,2-c]pyridin-4-yl)-1,4-diazepane-1-carboxylate

15  tert-Butyl 4-(2-bromothieno|3,2-c]pyridin-4-y1)-1,4-diazepane-1-carboxylate (0.31 g,
0.752 mmol), pulverized KOH (0.084 g, 1.5 mmol) and Cuz(1)O (0.1 g, 0.75 mmol) was
mixed with DMF (1 mL) before the addition of a solution of benzenethiol (.016 g, 1.5
mmol) in DMF (1 mL). The reaction mixture was heated to 120 °C for 15 h. The reaction
mixture was poured in a silica plug and eluted with chloroform, to give the crude product.

20  The crude product was purified by flash chromatography using ethyl acetate/hexanes (2/ 8‘)
as eluent to give 0.21 g of the desired product, yield 64%, 90% pure. "H NMR (270 MHz,
CDCls) 8 1.37 (s, 4.5H), 1.43 (s, 4.5 H), 1.97-2.10 (m, 2H), 3.36-3.43 (m, 1H), 3.46-3.53
(m, 1H), 3.64-3.73 (m, 2H), 3.78-3.96 (m, 4H), 7.05 (d, J=5.4 Hz, 1H), 7.22-7.32 (m, 5H),
7.59-7.63 (m, 1H), 7.97 (d, J= 5.4 Hz, 1H). m/z = 442.15 (M+H).

25
Ocxidation of thio-derivatives (Method N)

INTERMEDIATE 63

tert-Butyl 4-(2-phenylsulfonyl)thieno[3,2-c]pyridin-4-yl)-1,4-diazepane-1-carboxylate
30  Asolution of fert-Butyl 4-(2-phenylthio)thieno[3,2-c]pyridin-4-yl)-1,4-diazepane-1-

carboxylate (0.21 g, 0.48 mmol) and NaOAc (0.5 g) in ethanol (10 mL), (pH ~5) followed

by the addition of Oxone (0.64 g, 1.04 mmol) dissolved in water (1 mL). The reaction



7.75 (m 3H), 7.92-7.99 (m 2H), 8.18 (m J= 8.1 Hz, 1H), 8.50-8.53 (m

1H), 8.77-8.80 20 (m 1H). mz = 524.22 (M+H); EXAMPLE 84

4- (1, 4- Divaipeparnods2gl ) - 2-[ ( 3, 4- di chl or ophenyl ) sul f onyl ] t IRC&r$62003/001061
[3,2-c]pyridine hydrochloride 25

tent-Butyl 4-{2-[ (3, 4-di chl orophenyl )sul fonyl]thieno[3,2-c]pyridin-4-yl}-1,4
-di azepane-1| - carboxyl ate was prepared from 3, 4-di chl orot hi ophenol (60 ny,
15%, as a beige soI id, by the application of the general procedures A and
B descri bed above. "H NW\R (CDC13) S 8.27-8.14 (m 1H), 8.11-8.04 (m 2H),

7.87-17. 80m€)(ﬁlxe]vb'ﬁs stitre@ 6t KTESr {6, Additiondl DRode g%i Q)m \hldfara (Zﬂﬂ.}%rﬁ 28&d M
AH), 3.87-3.74 (m 2 61-3 44 (m 2H 2 33 (s, 30

oH): M5 n¥ull quprersigas I?tirﬁSM wes ebtainag alier 14%3%(5095% alwa@ﬂ@bfmnr(éan@ls) a

above. IH" %md?%%%@gwe%ﬁ?ﬁ%%@%@%&%%@%%&ﬁac%s?fa?ﬁ 1) 8 843

(s, 1H), &I&Qfdrﬂ'; Thél:o&ﬁuida ,orédrﬁc Hasé¥owdre dried ov& (M’gSCL) 9Be Sblventibas 7. 92
(d, J_686HZ ,J_844HZ Hé 69 (d, J= 6.86 Hz,
uri

4.4.42 4. %poxaﬁﬁd tmg}ve the zmd& Pigluchvhishywas p e@bﬁgeverﬁe -phRye clgogatogrmym( m

4 (1, 2 D G0sh RN B 59P?°£§‘peﬁqe%‘l%sé%onw%ﬁof% e sy opame

hydr ochl oNnie (270dHEZ EDE19FR2RI4) ‘P@B bﬂﬁsj '1009.b @Bt by L
4-1 2- (1- naphthyl)sulfon I Tt hi eng"(-]| W? q ,H?, o] )_t(m!O HY3.31-3.40

1. 4° di azefaridl3 darbken Ié),éﬁs ) (ng, 2@@9&&&&98 oo 4EHWT 08 (WetiodiHa, 1), 10

0 vt TR A 85, S SO e VB Bt 243 B0, HILMT (270 M

4.06-7926 (m 2H), 4.27-4.46 (m2H) 7.58-7.80 (m 4H), 7.83-7.86 (m
1H), 8.06 (d, J= 8.1 Hz, 1H), 8.20 (d, J= 8.1 Hz, 1H), 8.48 (s, 1H),
8. 53- 8. 56Removakgf ther-butyl-casbexylate protesting-grpmp OFethp ®HCL) . 15 EXAVPLE 86

4- (1, 4-Di |)-2- [4-tert-butyl phenyl sul fonyl)thieno [3,2-c]
pyri di ne Eﬁygr oc%ll%%/i de The title conpound was obtained fromtert-butyl

4- [ 2- (4- t #4(1,4Dibyépaneryl))2-(phenylsulfonyl)thieno[3,2-c]pyridine hydrochloride
tert-Butyl 4-(2-phenylsulfonyl)thieno[3,2-c]pyridin-4-y1)-1,4-diazepane-1-carboxylate
15 (0.165 g, 0.348 mmol) was dissolved in DCM (2 mL) and TFA (1 mL) was added. The
reaction mixture was stirred for 2 h. The solvent was evaporated. Methanol and HCI in
ether was added (x 3) to give 0.118 g of the desired HCI salt, yield 85%, 98% pure. 'H
NMR (270 MHz, CHOH-dy) & 2.45-2.52 (m, 2H), 3.45-3.52 (m, 2H), 3.70-3.79 (m, 2H),
4.18-4.22 (m, 2H), 4.30-4.40 (m, 2H), 7.62-7.76 (m, 5H), 7.91 (d, J = 5.4 Hz, 1H), 8.11
20 (dd, J=5.4,1Hz, 1H), 8.41 (d, J=1 Hz, 1H). m/z = 374.09 (M+H-HCI).

INTERMEDIATE 64
tert-Butyl 4-[2-(4-tert-butylphenyl)thio]thieno|3,2-c]pyridin-4-yl)-1,4-diazepane-1-
carboxylate

25  The product was prepared according to Method M. Purification by flash chromatography
using ethyl acetate/hexanes (2/8) as eluent gave 0.035 g, 99% pure. "H NMR (270 MHz,
CDCl3) 6 1.28 (s, 9H), 1.38 (s, 4.5 H), 1.43 (s, 4.5 H), 1.98-2.03 (m, 2H), 3.35-3.41 (m,
1H), 3.46-3.52 (m, 1H), 3.62-3.72 (m, 2H), 3.77-3.93 (4H), 7.04 (d, J= 5.4 Hz, 1H), 7.27-
7.34 (m, 4H), 7.54-7.56 (m, 1H), 7.95 (d, J= 5.4 Hz, 1H). m/z = 498.0 (M+H).

30



sul fonyl ] thieno[ 3, 2-c] pyridin-4-yl)-1, 4-di azepane-|-carboxylate (6 ng, 11.3
nmol) 20 follow ng Method O to give 4 ng of the desired product, yield 76
% 88 % pwoeood/ddosdvR (270 MHz, CH30Hd4) 8 1.33 (s, 9HPCTAEA®3A0WE1 (M
2H), 3.41-3.49 (m 2H), 3.65-3.78 (m 2H), 4.15-4.25 (m 2H), 4.29-4.40
(m 2H), 7.65-7.70 (m 3H), 7.90 (d, J=5.4 Hz, 1H), 8.00-8.04 (m 2H)),
8.37 (s, 1H. mz = 430.06 (M+H 25 EXAMPLE 87

4- (1, 4-Di azepan- 1-yl ) -2-[ 3, 4-di et hyl phenyl sul fonyl ) t hi eno[ 3, 2-c] pyri di ne
hydrochl ori de The title conpound was obtained fromtert-butyl 4-[2-(3,4

di met hyl pRepRMEDIATE 65
sul fonyl]thieno[ 3, 2-c] pyridin- 4 4-di azggane | -carboxylate (6 rri;

0.012 mr;—By@ylf%IZI-@vﬁertgbmmh@uy @ngl]ﬂaelml -gpyHidin-4r3br Ld-diazepnee
yield 88 % 89 %pure. 1H NVR (270 Miz, CH3OHd4) 8 2.34 (s, 6H),
2.45-2.58 % XY 3.42-3.51 (m 2H), 3.67-3.76 (m WD 2004/ 000828

ECT / 8522 %&g%ﬂ@ﬁﬁoﬁﬁ)ert-lﬂltﬂlﬂk &-@Qeﬁfﬁutﬂpﬁe,nyﬁtlﬁﬁ]ﬂﬂeﬂdlﬁ LralpRidin-47y189:47. 41 (m
1;)') B zd mn@leélg]c%rwmﬂéig 83%3@&%1(](2%@%5 xone ?0 177g, Uod mmojf)kq\faoéi\ 0. Che
2-1(4-B

v ocni SYPERCH 4 REHARG vl PR e P e LGRS,

tert - but Wrodtef. 2ibl1d47%, 98% pure.'H NMR (270 MHz, CDC13)6 1.32 (s, 9H), 1.35 (s, 9H),
br onophenyl )t hi o] t hi eno[ 3, 2-c] pgl‘l di n- 4- 1, 4- |aze§)ane |- car box Iate (26

O 042 05 Yooy PEIIATESY 5 63 (oD, STheA b o1 018h TeOs 7 i), 136

reach ro a for t hen concentr at ed |n
vacuo. ﬁ?#ggpﬁﬁﬁéézd’t]&m Oséﬁé ﬁgg%\feggoi@n& and concentrated in
vacuqq The reS| due was again dissolved in MeCH and an excess of 1IMHO in

di et hyl et her was slowy added to the solution. Renoval of the
sol vent s ]NlTEI%MEBUé E®Pded the title conpound (21 ny, 91 % as a yel | owi sh

o110 1Mol 10 SRggbiRoRnilofsp-gbhigid Q0T fepaneld. 7. 92

438431caem.xm 4.22-4.14 (m 2H), 3.74-3.67 (m 2H), 350342(m
2H), 2.51-2 39 mzr% VS, i z 452
fROYD

2- ( Pheny | Bag tithssp W38 PRied fcsﬂrélﬁgéﬁ)ah’{%%gwﬁg%ﬁ% ot cni or i de

15  chromatography using ethyl acetate/hexanes (2/8) as eluent gave 0.022 g, 95% pure. 'H
NMR (270 MHz, CDCls) & 1.38 (s, 4.5 H), 1.43 (s, 4.5 H), 1.96-2.04 (m, 2H), 2.21 (s, 3H),
2.22 (s, 3H), 3.37-3.45 (m, 2H), 3.47-3.50 (m, 2H), 3.77-3.95 (m, 4H), 7.01-7.12 (m, 3H),
7.16 (s, 1H), 7.53 (dd, J= 5.4, 1 Hz, 1H), 7.94 (d, J= 5.4 Hz, 1H). m/z = 470.3 (M+H).

20 INTERMEDIATE 67
tert-Butyl 4-[2-(3,4-dimethylphenyl)sulfonyl]thieno[3,2-c]pyridin-4-yl)-1,4-diazepane-
1-carboxylate
Procedure B from fert-Butyl 4-[2-(3,4-dimethylphenyl)thio]thieno[3,2-c]pyridin-4-yl)-1,4-
diazepane-1-carboxylate (0.022 g, 0.047 mmol); OXONE (0.11 g, 0.19 mmol); NaOAc

25 (0.5 g) inEtOH (2 mL) followed by reversed phase chromatography (40—70), 9 mg of the
product. Yield 38%, 92% pure.'H NMR (270 MHz, CDCL) § 1.35 (s, 9H), 2.08-2.20 (m,
2H), 2.33 (s, 6H), 3.52-3.59 (m, 2H), 3.83-3.88 (m, 2H), 4.08-4.18 (m, 4H), 7.21-7.28 (m,
2H), 7.31-7.35 (m, 1H), 7.73-7.75 (m, 2H), 8.02 (d, J= 5.4 Hz, 1H). m/z = 502.21 (M-+H).

30



20 To a stirred solution of tert-butyl

4-[ 2- (phenyl thi o)t hieno[ 3, 2-c] pyridi n-4-yl ] pi perazi ne-1- carboxylate (350
ng, 0. 819wormbdoonseset hanol was added oxone i n water sol RCITSE20030€1061 eact i on
was nonitored by LCMS. Wien all starting material was consuned, the

chromat ogram showed two maj @ peaks, the product and the N-oxide. After
purification by preparative HPLC, the resulting Boc-material was treated
with HC1 in ether. The solution 25 was centrifugated and t he supernat ant
was renoved. Ether was added, then centrifugated and decanted (repeated
three ti mENTERMEDN#ONR68 he excess HO . The renai ni ng ether was finally

evaporated ip a Vac .co t Yiel d 18, % HPLC t =98% nmMz =
360. 0 ( MrEg° E“ p (? hﬂng)tﬁ g O‘{ri%’)z"lél(’a %“34' 1(%‘ %pﬂéﬁ% 08 (mq4 H)Z
7.68 (mgr lz,te77(dd J=6.60, 0.79 Hz, 1 H 8.04 (d, J=6.33 Hz, 1 H)

8.12 (m 2 H 9 (d, 30 J=0.79 Hz, lH). WD 2004/ 000828
PCT/ SE2003hettle eq_mp@mdm@lmmed accordlng to Method M. Purification by flash

ﬁyé? oc f ggﬁrégla? ré%aei‘)r}]l%su%{rfgo r-'ﬁ/yl céét%}kf%%naeé I(f'/S)'I'élsy eluénr% 'gg\r/]e é 85? gC}]IPI\’f&I di 'Pye99

4-[ 2- (13- Met:hpg W@MMHH@DE@SUM@@O& SH; phpgsr 4 1y, 4-8013 20 (REIAY 3=
1-carboxylic acid tert-b ester was obtained from 3-net hoxyt hi ophenol
(130 I, 13510r(rmﬂH),aaqéB-Bé|()t(an|Hyl3 60.3.90 (m, 6H), 6.99 (d, J=5.4 Hz, 1H), 7.39 (dd, J=

ol ) - 120 mb EUs6by T DeiE P 1 SRR A o {‘dainbg?*’ﬁmﬁaeﬁéﬁ 5Bt hod

|v| descrlgﬁdlﬁpwg @@MHQ)N Mz, CDC13) 8 1.48 (s, 9 3.42-3.51 (m
, 3.67 (m 4 H), 3.74 (s, 3 H), 6.76 (dd, J=8.18, 2.38 Hz, 1 H),
684@092(m2 , 7.16-7.23 (m 2 H), 7.51 (s, 1 H), 8.04 (d, J=5.81 Hz,

1 H; M 'ﬁﬁ I%M‘ﬁ% gThe title conpound 10 was therefore obtained from
4-[2- (3- nethoXy-phenyl sul fanyl ) -thi eno[ 3, 2-c] pyri din-4-yl]-

pi per azi neera-qugrlhomydlma[ﬂﬂhyl)mohyntmyﬂo[s 2-dIpyridii}4-ybf I edidzepine-at i ng wi th
di et hyl ether, as bei ge solid, by the application of the general
pr ocedur e§a’3’0éﬁbt€ described above. 1H NMR (270 MHz, CD30D) 8 8.31 (s,

4, & 03 shsboe Bt G b ichifio i gt 210
M5 i 15 39@iazéfiahp-1-caxédviBildte m055 g, 0.112 mmol); Oxone (0.27 g, 0.448 mmol) NaO_Ac (O 5

2- (4- Met hoxy-benzenesul fonyl ) -4- erazin-1-yl-thieno[ 3, 2-c]pyridin
hy((jr ochl o® é)eEtOH (2mL) followe reverge phase chromatography (40—[>70) gav]epl% mg of the

4- [ 2- (4- Mt Oy vRAE 3% b AN ) H MR BLrE RG] @Y 54 &) SrPLRRIAEH (;
2H), 3.48-3.62 (m, 2H), 3.78-3.86 (m, 2H), 3.95-4.16 (m, 4H), 7.19-7.31 (m, 2H), 7.60-
7.75 (m, 3H), 7.92-7.99 (m, 2H), 8.18 (m, J= 8.1 Hz, 1H), 8.50-8.53 (m, 1H), 8.77-8.80
20  (m, 1H). m/z = 524.22 (M+H);

EXAMPLE 84
4-(1,4-Diazepan-1-yl)-2-[(3,4-dichlorophenyl)sulfonyl]thieno[3,2-c]pyridine
hydrochloride

25  tert-Butyl 4-{2-[(3,4-dichlorophenyl)sulfonyl]thieno[3,2-c]pyridin-4-yl}-1,4-diazepane-1-
carboxylate was prepared from 3,4-dichlorothiophenol (60 mg, 15%), as a beige solid, by
the application of the general procedures A and B described above. "H NMR (CDCls) &
8.27-8.14 (m, 1H), 8.11-8.04 (m, 2H), 7.87-7.80 (m, 1H), 7.67-7.62 (m, 1H), 7.26-7.20 (m,
1H), 4.18-3.98 (m, 4H), 3.87-3.74 (m, 2H), 3.61-3.44 (m, 2H), 2.20-2.00 (m, 2H), 1.33 (s,

30  9H); MS m/z 542 (M+1).The title compound (50 mg, 95%) was obtained as a beige solid,
by the application of the general procedure C described above. 'H NMR (270 MHz,



20 1-carboxylic acid tert-butyl ester was obtained from 4-net hoxyt hi ophenol
(130 ul, 1 mml) and tert-butyl

4- ( 2- br onwORDerwpR2- c] pyri di n-4-yl ) pi perazi ne- 1- car boxplCatse2¢o32s106ny, 0. 52
mmol ). 100 ny, 42% were isolated by the application of the general Method M
descri bed above. 1H NWR (270 MHz, CDC13) 8 1.48 (s, 9 H), 3.40-3.47 (m 4
H, 3.58- 3.65 (m 4 H), 3.79 (s, 3 H, 6.83-6.89 (m 2 H), 7.15 (d, J=5.54
Hz, 1 H, 7.35 (s, 1 H, 25 7.38-7.43 (m 2 H, 7.99 (d, J=5.81 Hz, 1 H);
M5 mz 458 (Mtl).

4-[2-(4- neﬁ@emw@emswlmrwm(d i-enes Biz21M) Mﬂ@unfésmlmw&r amyn-1-carb
oxylic acid tert- butﬁ/ Iiester was obt ai ned (i ng, 23% as a clear 1iquid
%,

by the appP?Editdoh-86fHz A, B8het d= phéBedlils THUdsFioiadHandes 4H1-ARR (270

oy 7 270 A9 g4 Ta g Fhe3teen e HTsigadly, 2@8@8&%@1@)%4%

I\/IS n1 z A9By/A MpI(M+1hhe t| tle corrpound was thereby obtained follow ng
Procedure C: 1H NWR (CD30D) 5 8.25 (s, 1H), 8.09-7.89 (m 3H), 7.69 (d, J
= WO 2004/ 000828 PCT/ SE2003/ 001061 6. 33 Hz, 1H), 7.17-7.10 (m 2H),

4.00- 3. 93 3.87 (s, 3H), 3.55-3.48 (m 4H): M5 mz 390 (M1).
EXAVPLE 9 j@”ﬂtﬁ 85

4- Pih per azitt, 4-1zi|az@a@15n-yl)nz-[ﬂ-umpmmshubmmmdolsmcjmjdihé hiy@rehBrtteci pyri din
r r
IR ST &mww)wémw@p B A GOy ARRY BB i ne

(0. 42 mmb]@zn g%ﬁsﬁhié%%]dn&ﬂfafbc( §1§eg‘ﬁ) g%nﬁm ¥ foRwl é%{) Métholl OoNnd

H202 (100 e m xtur roomt erature over
ni ght 10 Nagivle(Ingofmhs desictdprodi®t getd A va, 951%!\4»1!11‘6 éiN})v[RéZfHIMEIz CBPH-d@shed

P LS, SR PepOh LA TR0 B e
5. 1. 5. 0T o7 B epaht, FOT Sqgm S B LI I A iy (o,

4H); LC- MEI),4828 (sSMH), 18)58:-8.5%i(tnt VY, BFR3CY.80 Gy MSmEXANPLB6 98I+H-HCI).
2-[[2-tert-Butyl phenyl)sul fonyli-4-pi perazin-1-ylthieno[ 3, 2-ci pyridine
hydrochl oride The title conpound was prepared follow ng Method MO Yield:
10.6 1y (BXANPLER62-[ [ 2-

4-(1,4-Diazepan-1-yl)-2-|4-tert-butylphenylsulfonyl)thieno[3,2-c]pyridine
hydrochloride

The title compound was obtained from ferz-butyl 4-[2-(4-tert-butylphenyl)-
sulfonyl]thieno[3,2-c]pyridin-4-yl)-1,4-diazepane-1-carboxylate (6 mg, 11.3 mmol)

20  following Method O to give 4 mg of the desired product, yield 76 %, 88 % pure. 'HNMR
(270 MHz, CH30H-dy) & 1.33 (s, 9H), 2.41-2.47 (m, 2H), 3.41-3.49 (m, 2H), 3.65-3.78 (m,
2H), 4.15-4.25 (m, 2H), 4.29-4.40 (m, 2H), 7.65-7.70 (m, 3H), 7.90 (d, J= 5.4 Hz, 1H),
8.00-8.04 (m, 2H), 8.37 (s, 1H). m/z = 430.06 (M+H-

25 EXAMPLE 87
4-(1,4-Diazepan-1-yl)-2-[3,4-dimethylphenylsulfonyl)thieno[3,2-c]pyridine
hydrochloride
The title compound was obtained from ferz-butyl 4-[2-(3,4 dimethylphenyl)-
sulfonyl]thieno[3,2-c]pyridin-4-yl)-1,4-diazepane-1-carboxylate (6 mg, 0.012 mmol)

30 following Method O to give 6 mg of the desired product, yield 88 %, 89 % pure. 'H NMR
(270 MHz, CH30H-dy) 6 2.34 (s, 6H), 2.45-2.55 (m, 2H), 3.42-3.51 (m, 2H), 3.67-3.76 (m,



tert-butyl phenyl)sul fonyl]-4-piperazin-1-ylthieno[3, 2-c]pyridine

hydrochl oride. 1H NVR 20 (270 WMHz, DVMSO-d6) S ppm 9.57 (s, 1 H) 8.42 (s, 1
H) 8.26- 8Bwd20¢mmoosB) 8.06-8.04 (m 1H) 7.68-7.55 (m A4PCTBEBW3BOBEL (M 4H)
3.34-3.33 (m 4H) 1.51-1.43 (m 9H); LCGM5 400 (M- H+; Purity (HPLC
90% EXAMPLE 94 25 o

2-[ (3, 4-Di chl orophenyl) sul fonyl ] - 4- pi per azi n-1-yl t hi eno[ 3, 2- ci pyri di ne- 2-su
| f onam de hydrochloride The title conpound was prepared foll ow ng Method
MO Yield: 47.9 ng (22.9 %9. 1H NWR (270 MHz, DMSO-d6) 6 ppm 9.36 (s, 1
H) 8 51 (3H)4.19480 8, OH), 152390 (i 21}, 139- BAOG 71194 7(68-7.8F(m/ 1777968 (m

(HPLG) 95784 GO0 Gakew. B sbGobboves T 2 MpLETSD).

2-[(4-tent- Butyl phenyl ) sul fonyl ] - 4- pi perazi n-1-yl t hi eno[ 3, 2-c] pyri di ne
hydrochl ori de Oxone (0.52 g, 0.84 nmml) in water (4 nlL), buffered to pH -
6 With SOEMMB&E(SQ acetate, was added to

oty 1 n suheRos sl eha At Al e it e Bk rper atur e for 2
h and rmrﬁydmpmeldeo 52 g, 0.84 mmvol) was added. The reaction was stirred

over night. Water was added to the m xture, extraction with
di chl or ondriflapreaqetix agid (kL awes added slomdptn 2 sedutionrafiten-dutyl Fhi-[idoduct s wer e

Crnon da) EnRbRRRL kbl o s fn- Dalabite oo gtz o™ 1y
7. 71- 7. 69mpiol) RHHAL & °d.3rHePeactioh ndixRPe %aéé‘llc(vﬂéd)toﬂfea%ﬁ Tdomd JerhBratahd,: LC M5
416 (M - H+ Purity (HPLC) 95% EXAMPLE 9

2-(1- th hstyadstor 4@ mjn ?ndlﬂwnp@mmtrﬁteduymdupe?hﬁ[@sldu@})vpglmnde redissadvaichl or i de

15 The ti 4 ng (0.2
% . 1H NN@EE%@D ‘ﬁﬂﬁ?gﬂtﬁfz@’ e’g‘ﬁ ‘§4W%Sg“ga‘i1 ‘tﬁsc’g’eéén P“geoeéa%ﬁ AW 44 (s, 1
H) 8. 26- 8et¥6sydN 1M Bl il dicthyl eﬁﬁr zan% lvd)as Blovwdy &1ded 16 Me sﬁhbuo% Rémaval 8f {Hd
4H); LG M5.410 (M- H +; Purity PLC) 95%° 20 EXAMPLE
solvents in vacuo afforded the tltle compound (21 mg, 91 %) asa yellow1sh solid. "H NMR
(270 MHz, CH;0H-ds) 6 8.41 (s, 1H), 8.06-7.99 (m, 2H), 7.92 (d, J= 6.86 Hz, 1H), 7.87-
15 7.80 (m, 2H), 7.66 (d, J = 6.86 Hz, 1H), 4.38-4.31 (m, 2H), 4.22-4.14 (m, 2H), 3.74-3.67

(m, 2H), 3.50-3.42 (m, 2H), 2.51-2.39 (m, 2H); MS m/z 452 (M+1).

EXAMPLE 89
2-(Phenylsulfonyl)-4-piperazin-1-ylthieno[3,2-c]pyridine hydrochloride
20  To astirred solution of fert-butyl 4-[2-(phenylthio)thieno[3,2-c]pyridin-4-yl]piperazine-1-
carboxylate (350 mg, 0.819 mmol) in ethanol was added oxone in water solution. The
reaction was monitored by LCMS. When all starting material was consumed, the
chromatogram showed two major peaks, the product and the N-oxide. After purification by
preparative HPLC, the resulting Boc-material was treated with HCI in ether . The solution
25  was centrifugated and the supernatant was removed. Ether was added, then centrifugated
and decanted (repeated three times) to remove the excess HC1. The remaining ether was
finally evaporated in a SpeedVac concentrator. Yield 18 %, HPLC purity = 98%, m/z =
360.0 (M+H). 'H NMR (270 MHz, CH30H-d,) 3 ppm 3.56 (m, 4 H) 4.08 (m, 4 H) 7.68
(m, 4 H) 7.77 (dd, J=6.60, 0.79 Hz, 1 H) 8.04 (d, J=6.33 Hz, 1 H) 8.12 (m, 2 H) 8.39 (d,
30 J=0.79Hz, 1 H).



2- [ (3-Fluorophenyl)sul fonyl] - 4-pi perazi n-1-yl t hi eno

[ 3, 2-c] pyridi ne-2-sul fonam de hydrochl ori de .

2- Br ono- 4wohhovmbsrseno[ 3, 2- c] pyridine (190 ng, 0.50 mMmUDIPLTISE2008601081 L) was
added to 3-fluorobenzenethiol (95.5 ng, 1.0 mml), KOH (56 ng, 0.2 nmol)
and Cu20 (71 mg, 25 0.5 nmol) in DVF (1 nmL). The reaction was heated to
120C over night. The m xture was filtrated through a silica plug and the
sol vent was renoved. The product was dissolved in TFA (1.5 nL) at 0OC and
the solution were stirred for 15 mn, H202 (100 L) was added and the

m xture waBXAMBLER0 at room tenperature over night. 2M NaOH was added,

hed th b nd sol vent was rem)ved The
oroduct wakCsesfoss et Cet"ﬁéﬁ?ﬁ"é‘ﬁérgPlﬁl?MEaZI‘lPEEYllﬂﬁqegpﬁ‘ﬂ-sbyxl(%e( Egosblrie
(H)27(7).g/|742 7.9 mmizhﬂ)& 7 ?l%lg%%%m%og]ﬁﬁg%"%ﬁQ@Ff%@%os/ 001061 3H)
3.30 (s, A4l-Byrbouplicabiioarsdmmtyliestol wasrnibtanginidn 3-h&hbS/iBi6Bhédl (130 g1, 1 Puri ty

5" (Veai% y B DGR Y dePzpmoisnlhe sl pinerssinLnpdosdhietRi e The

title COWnﬁg rmsmdv @Q@hﬁéd 56%) o aﬂaﬁ{@& Bg%'\é*pghga oo ' 511@3 %ﬁﬂg’ﬁ‘wé}ﬂf@( d/()

1H NMR (27 pm 9. 32
J==5. 69 szesmbem)abavelmymm(mmrmcmlgys HY8 2s, @a{)(,s 4263%1%23}1()53 5@H) (4H

ty (HPLC) 95% 10
E?&@‘;[Edggayﬁ QLYEH, AR Wy, 6 564 dd A9 M5 i ek 6y92((m 2}}), 716733

d
Pyt ool or TP G HERA (0l 7e8 BEFRCL By M b S0 BV 1 Tttt o1 g
14.7 (7""‘5 th?fefolﬂbtﬂmd @MMWS Hmrﬁ@ydﬁlﬁnﬁ&ﬂfmyﬂ tBi2n6f3,2- b]#yﬁlg&ﬁ&g( Z 3 1
(H) m 82%?) g ?l%az}neié EH‘?HOWHFQ‘%& g?ﬁ?k’gtyl é?dH}lg’(é/x)l ag%‘b@’@ﬁ?‘é‘%g Wiﬁhéiéﬂl_%/ﬁéﬁiheﬁai a§dal ) ;

LC- M5 390 -
2-[(2, 4- Dﬁgﬁeﬁgggﬁggéfa ]%lﬁdl"]ﬁg%bfﬁﬁfb n& per aée:értlulé%% ?'l}tdhcgﬁ%cn[bfdfb ‘ipyrl di ne

20 hydr ocRVMR @ z, CD;0D) & 831 (s, 1H),809 (d, J =6.33 Hz, 1H), 7.71-7.62 (m, 2H),
7.59-7.50 (m, 2H), 7.30-7.23 (m, 1H), 3.98-3.92 (m, 4H), 3.87 (s, 3H), 3.54-3.48 (m, 4H);

15 MS m/z 390 (M+1).

EXAMPLE 91
2-(4-Methoxy-benzenesulfonyl)-4-piperazin-1-yl-thieno[3,2-c]pyridine hydrochloride
4-[2-(4-Methoxy-phenylsulfanyl)-thieno[3,2-c]pyridin-4-yl}-piperazine-

20 1-carboxylic acid terz-butyl ester was obtained from 4-methoxythiophenol (130 ul, 1
mmol) and zerz-butyl 4-(2-bromothieno[3,2-c]pyridin-4-yl)piperazine-1-carboxylate (215
mg, 0.52 mmol). 100 mg, 42% were isolated by the application of the general Method M
described above. "H NMR (270 MHz, CDCl3) 6 1.48 (s, 9H), 3.40-3.47 (m, 4 H), 3.58-
3.65 (m, 4 H), 3.79 (s, 3 H), 6.83-6.89 (m, 2 H), 7.15 (d, J=5.54 Hz, 1 H), 7.35 (s, 1 H),

25 7.38-7.43 (m, 2 H), 7.99 (d, J=5.81 Hz, 1 H); MS m/z 458 (M+1).
4-[2-(4-methoxy-phenylsulfanyl)-thieno[3,2-c]pyridin-4-yl]-piperazine-1-carboxylic acid
tert-butyl ester was obtained (25 mg, 23%) as a clear liquid by the application of the
general procedure B described above. '"H NMR (270 MHz, CDCl3) 8 1.48 (s, 9 H), 3.67-~
3.91 (m, 11 H), 7.01 (d, J = 8.97 Hz, 2H), 7.27-7.37 (m, 1H), 7.93 (d, J = 8.97 Hz, 2H),

30 8.01-8.19 (m, 2H); MS m/z 490 (M+1). The title compound was thereby obtained
following Procedure C): "H NMR (CDs0D) & 8.25 (s, 1H), 8.09-7.89 (m, 3H), 7.69 (d, J =



The title conmpound was prepared following Method MO Yield: 42.7 ng (20.5
% . 1H NWR (270 MHz, DMSO-d6) S ppm 9.39 (s, 1 H) 8.37 (s, 1 H 8.13 (d,
J=5. 69 HzwODRo0#y00082868-7.66 (m 2H) 7.54 (d, J=2.23 Hz, PCHSEZ003801061 J=8. 66
Hz, 1 H 3.29 (s, 4 H (10H obscured by solvent signal); LCM 420 (M -
H)+, Purity (HPLC) 98% 25 EXAMPLE 101

2-[(2, 4- D net hyl phenyl ) sul fonyl ] - 4- pi perazi n-1-yl t hi eno[ 3, 2-c] pyri di ne
hydrochl oride The title conpound was prepared follow ng Method MO Yield:
17.8 ng (9.3 %9. 1H NWR (270 MHz, DMSO- d6) S ppm 9.32 (s, 1H) 8.27 (s, 1

H 8.15 (633 31*2,5119)@71.12%7.10;&1, §H),&.@ﬂ3.@§§m9413),3.787:$,,3}%), B)5573.688 (th4H) 7S 94 Hz,
1 H 7.35-7.26 gm 2H) 3.29 (s, 4H) 2.34 (s, 3 (7H obscured by sol vent
signal ); Mz XM- H+Purity (HPLC) 98% WD 2004/ 000828

PCT/ SE2003/ 001061 EXAMPLE 102

2-[ (2, 5-Di net hyl phenyl ) sul fonyl ] - 4- pi perazi n-1-yl t hi eno[ 3, 2-c] pyri di ne

hydr ochl cEXd&1PIThe2ti tl e conpound was prepared foll owi ng Method MO Yi el d:
16.9 (8.8 9., 1H5 NMVR (270 MHz, DVBO-d6). .8 ppm 9. 17 (s, 1. 8.29 (s, 1
H 8. . 1%1’1@@%{*11»&5-2-;5. wﬁg?ronletwl)l’heexlle('%l,fonyﬁsﬂ]legoﬁzz,-glfmdl 47 (d,
J=7.67 Hz d’lml;?]o;idgz (d, J=8.16 Hz, 1 H) 3.29 (s, 2 H 2.42 (s, 3 H (7H
obscured %{/ ol vent signal); LCMs 388 (M- H+; Purity (HPLC) 99% 10
EXAMPLE 123[4-(Trifluoromethyl)phenyl]thio}-4-piperazin-1-ylthieno[3,2-c]pyridine (0.42 mmol)

2-[ (2-Et hyl 1 ).sul fonyl] - 4- i n-1-ylt hj 2 i di
Ry Or ochl oV PIBSSOHRY TPt Qb T Gt GHEH PGB AUOWAT hBEe M vi el

) 8. 19 ( oo il gt iR g rooth (opgRGEL A g, REGHIND b3 adicl) 1 %00 ™
7.52 1, d&xitacton with ehyHpc3at2 3X% washdd) with Bing, giried 5variVaS3, Ahe s@veédt wias10 (m
T00% | SchBABYHH g 6 RESNER N aRBI TS preparkies HELyto afipbf 54.7 e (B82K)
'H NMR (270 MHz, DMSO-dg) & ppm 9.79 (s, 1H) 8.56 (s, 1 H) 8.35 (d, J=8.44 Hz, 2 H)
8.12-8.05 (m, 3H) 7.79 (d, J=6.33 Hz, 1 H) 3.98-3.96 (m, 4H) 3.32-3.31 (m, 4H); LC-MS
428 (M - H)"; Purity (HPLC) 95%
15
EXAMPLE 93
2-[[2-tert-Butylphenyl)sulfonyl]-4-piperazin-1-ylthieno[3,2-c]pyridine hydrochloride
The title compound was prepared following Method M-O. Yield: 10.6 mg (6.3 %) of 2-[[2-
tert-butylphenyl)sulfonyl]-4-piperazin-1-ylthieno[3,2-c]pyridine hydrochloride. "H NMR
20 (270 MHz, DMSO-ds) & ppm 9.57 (s, 1 H) 8.42 (s, 1 H) 8.26-8.22 (m, 1H) 8.06-8.04 (m,
1H) 7.68-7.55 (m, 4H) 3.87-3.86 (m, 4H) 3.34-3.33 (m, 4H) 1.51-1.43 (m, 9H); LC-MS
400 (M - H)*; Purity (HPLC) 90%.

EXAMPLE 94
25  2-[(3,4-Dichlorophenyl)sulfonyl]-4-piperazin-1-ylthieno[3,2-c]pyridine-2-sulfonamide
hydrochloride
The title compound was prepared following Method M-O. Yield: 47.9 mg (22.9 %). 'H
NMR (270 MHz, DMSO-dg) 6 ppm 9.36 (s, 1 H) 8.51 (s, 1 H) 8.38 (d,J=2.11Hz, 1 H
8.06-7.94 (m, 3H) 7.70-7.68 (m, 1H) 3.81-3.77 (m, 4H) 3.31-3.29 (m, 4H); LC-MS 427 (M
30 - H)"; Purity (HPLC) 95 %.



V,. VSC SSC SO BR 20 Legend to Schene 7: i) nBuLi, diethyl ether;
ii) SO2 gas; iii) benzylbrom ne(s), DVF, heat; iv) dianiine(s), K2C03,

DVF, heatwowpo44@00828di et hyl et her. | NTERMEDI ATE 70 25 Li PRITI$ER003/001061

4-chl orot hi eno[ 3, 2-c] pyri di ne-2-sul finate

2- Brono- 4-chl orot hi eno[ 3, 2-c] pyridine (5.00 g, 20.1 mml) was suspended in
dry ether (100 m) and the m xture was cooled to -78 C under N2-atnpbsphere
. n-BuLi (1.6Min hexane, 15 nL) was added and the reaction m xture was
stirred at -78 C for 2h. SO2 (g) was then bubbled threw the reaction

m xture fEXAMPLEMIer the gas bubbling had stopped the WD 2004/ 000828

PCT/ SE20 010 t t d . h at -78 C
and was '?%é( e ac b&ﬂﬁ’?ﬂnyﬁ ler’ﬁ’(?%z?‘é' P {h:i‘?'lﬂ{éﬂgr Ong‘”@ﬁﬁ%ﬁ‘i‘ﬁ&‘&% at had
formed wa@xdnel(® gQ?dO %ﬂ%ﬁﬁ@ﬁhﬁ’%a‘!&r uhrl\ﬁ? h&ierek & to PV e 6t\{3@h §6&11fu9 "(B%d% aobthfd] UM

salt (3.59 g, 74 t hat was used he next step wi thout further

puri fi catWasraddeditoNivE¢4¢zamebuidpherpiiidn b pisrazpm Flthenoks,2- m]mmdme% 42d,

J--5.24 d 54Hz Li +1 Benzyl ati on
of aurti gD abratolfad Rl ppd Bl ol suhebecl i 6 anf ke

4- chl or otdxoge (.32 2-C:3piinel) Has 2dded! Tmmbamﬁlw& d%ed@vé&u@HPWater'v@asdr y DWF
(2 nL) was added a benzyl brom de (0.83 mol, Qg(gw and the m xture 10

hea’a ed wiaddedio the migture extrestionayith dichloronpgiadng b eolwentdeasi r ed i
o yst yr aetiopp. 18k BEGuB IBb BliRta EBRPRAff TR, Tudih o WaR0 06R o8 L

was filtenem ((a6hig CHIOH ALY & bem S2E(s( PH) B.05-J.01 tm LY 86I(d, W26, 50684 1 ed
further without (@url fication. 15 Nucl eophilic substitution of chlorine

(Met H8d &) Féld-Eloued: l?r%%émoﬁﬂb%ﬁﬁﬂﬁwﬂédé%hiim 1), G-Meiy 4l 6edied

pot assi um o/, 1.25 mmol) and
tert- butylﬁpi perggﬁp 5§(5:ér boxyl ate (155 ng, 0.84 mml). The resulting

m xtures are heated for 16 h at 110 C. LCM5S shows desired conpound and no
starti ngmﬁ. The reaction mxtures are filtered and then the sol vent
renmoved ¥ duced pressure. The desired conmpounds are isolated pure

fol I ow ng_at RAphAyIs\iFrRFHS4-piperazin-1-ylthieno[3,2-clpyridine hydrochloride
15  The title compound was prepared following Method M-O. Yield: 3.4 mg (0.2 %). 'H
NMR (270 MHz, DMSO-dg) 8 ppm 9.34 (s, 1 H) 8.82 (s, 1 H) 8.4 (s, 1 H) 8.26-8.06 (m,
5H) 7.79-7.65 (m, 3H) 3.79-3.78 (m, 4H) 3.32-3.30 (m, 4H); LC-MS 410 (M - H)*; Purity
(HPLC) 95%.

20 EXAMPLE 97
2-[(3-Fluorophenyl)sulfonyl]-4-piperazin-1-ylthieno[3,2-c]pyridine-2-sulfonamide
hydrochloride
2-Bromo-4-chlorothieno[3,2-c]pyridine (190 mg, 0.50 mmol) in DMF (1 mL) was added
to 3-fluorobenzenethiol (95.5 mg, 1.0 mmol), KOH (56 mg, 0.2 mmol) and Cu,0 (71 mg,

25 0.5 mmol) in DMF (1 mL). The reaction was heated to 120°C over night. The mixture was
filtrated through a silica plug and the solvent was removed. The product was dissolved in
TFA (1.5 mL) at 0°C and the solution were stirred for 15 min, H,O, (100 pL) was added
and the mixture was stirred at room temperature over night. 2M NaOH was added,
extraction with etylacetate, washed with brine and solvent was removed. The product was

30  purified by preparative HPLC. Yield: 30.1 mg (16.1%) "H NMR (270 MHz, DMSO-ds) 8
ppm 9.34 (s, 1 H) 8.45 (s, 1 H) 8.16 (d, J=5.69 Hz, 1 H) 7.97-7.93 (m, 2H) 7.76-7.62 (m,



BOC- deprotection (Method R) The BOC N-protected piperazine derivatives are
di ssolved in HCl1l/ diethyl ether (1 nL, 1.0OM at roomtenperature and
stirred fwp 206/d0082Renoval of the sol vent under reduced PETE@SO0W6eygave t he
crude hydrochloride salts. Trituration with acetonitrile gives the desired
conpound as a white solid. |INTERVED ATE 71

tert-Butyl-4-[2-(benzyl sul fonyl)thieno

[ 3, 2-c] pyridin-4-yl]piperazine-|-carboxylate 30 Lithium

4- chl or ot hi eno[ 3, 2-c] pyri di ne-2-sul finate (0.44 mol) was treated with
benzyl br de3 (3,$ﬁ)r(ﬁﬁlqbsage<blb}5mlv¢ma1gnml)J\b€Mﬂ 3P8 gidovie) aParity(HRLCpact ed
further g; tert-butyl-pi perazine-I|-carboxylate as described in Method Q
Yield O. 8 g (7 %over two WO 2004/ 000828 PCT/ SE2003/ 001061 steps). 1H
NVR (300 MHz, CDC13) 8 8.14 (d, J=5.5 Hz 1 H), 7.27-7.40 (m 5 H), 7.15-

7.21 (m 2 4.45 (s, 2 H), 3.50-3.56 (m 4 H), 3.40-3.45 (m 4 H), 1.49
(s, 9 -XgMP(IrEéP&) for C23 H27 N3 04 S2 miz 474 (M+H)+. HPLC 77% RT 3.93

[neP i (é 3%@686@9%&% 54—?&@1‘%2%@#9{] tr'%gﬁz Pirrlmne)hyd?‘ochlirrll":iﬁg/lz DIATE 72

sul f ony| }THei tﬁmm[oaapzuﬁa P pﬁbparedfoudwimg Métﬁczd NEOL Yeela D32y It (26 Liok i gym
4- chl or ot_hi enog ridine-2-sulfinate (0.44 mmol) was treated with 4 10
(trifluortoH QW %&%d«)@@p@ 89 (srridi) 8.28-8dd<(or, 1250 d .G dMELHGRIHR, hibove

desor 1 ned?t AL AED GBI bbby e BB bR S RGO 0. 1
NVR (300%125/18415@1\3)—}8) 8Pty (HPLAF65%4 | H), 7.53-7.61 (d, J= 9 Hz 2 H),

7.49 (s, 1 H), 7.26-7.36 (m 4 H), 4.51 (s, 2 H), 3.49-3.60 (m 4 H),
3.3618.49 (m 4 H), 1.49 (s, 9 H: Ms (ESI+) for C24 H26 F3 N3 04 S2 iz

542 15 ( 71 % RT 4.07mn (ACE3 C8 50x4mm 5-50% acetonitrile in
3 mn). ATE 73 tent-Butyl-4-{2-[(3-bronobenzyl)sul fonyl]thieno
[3 2-¢] pw[(ﬁ-lMetﬁoxyﬂhhnp’ﬁsalimry&}-h-rplmﬁﬂﬁxyynhﬁn8[3,2-&:]#3’&‘1&@&e hydrochloride

4- chl or ot hi eno[ 3, ridine-2 | fl nate ( was treated with 3-
th}le tltle[compouglg ¥vas prepared follijowmg Method M—O Yleld )14 7mg (7.6 %). H fj

NMR (270 MHz, DMSO-de) 8 ppm 9.33 (s, 1 H) 8.24 (s, 1 H) 8.15 (d, J=5.94 Hz, 1 H)
15 8.00 (dd, J=7.92, 1.48 Hz, 1 H) 7.77-7.68 (m, 2H) 7.28-7.18 (m, 2H) 3.30 (s, 4H) (7H
obscured by solvent signal); LC-MS 390 (M - H) "Purity (HPLC) 99%.

EXAMPLE 100
2-[(2,4-DimethoxyphenyDsulfonyl]-4-piperazin-1-ylthieno[3,2-c]pyridine

20 hydrochloride
The title compound was prepared following Method M-O. Yield: 42.7 mg (20.5 %). 'H
NMR (270 MHz, DMSO-d¢) 8 ppm 9.39 (s, 1 H) 8.37 (s, 1 H) 8.13 (d, /=5.69 Hz, 1 H)
7.68-7.66 (m, 2H) 7.54 (d, J=2.23 Hz, 1 H) 7.19 (d, J=8.66 Hz, 1 H) 3.29 (s, 4 H) (10H
obscured by solvent signal); LC-MS 420 (M - H)"; Purity (HPLC) 98%.

25
EXAMPLE 101
2-[(2,4-Dimethylphenyl)sulfonyl]-4-piperazin-1-ylthieno[3,2-c]pyridine hydrochloride
The title compound was prepared following Method M-O. Yield: 17.8 mg (9.3 %). 'H
NMR (270 MHz, DMSO-ds) 8 ppm 9.32 (s, 1H) 8.27 (s, 1 H) 8.15 (d, /=5.94 Hz, 1 H)

30 8.00(d, J=8.17 Hz, 1 H) 7.67 (d, J=5.94 Hz, 1 H) 7.35-7.26 (m, 2H) 3.29 (s, 4H) 2.34 (s,
3H) (7H obscured by solvent signal); LC-MS 388 (M - H) Purity (HPLC) 98%.



br onobenzyl brom de (0.59 nmmol) as described in Method P above and then
reacted further with tert-butyl-piperazine-1-carboxylate as described in
Met hod QWui2eb40082823 g (10 % over two steps). Bei ge solPCa/SE2043MdA861( 300
MHz, CDC13) 8 8.16 (d, J=6 Hz, 1H), 7.50-7.55 (m 2 H), 7.32-7.40 (m 2
H, 7.10-7.24 (m 3 H), 4.44 (s, 2 H, 3.61-3.73 (m 8 25 H), 1.50 (s, 9
H; M5 (ESI+) for C23 H26 Br N3 04 S2 mlz 554 (MtH)+. HPLC 77 % RT 4.07m n
(ACE3 C8 50x4.6mm 5-50% acetonitrile in 3 mn). |NTERMEDI ATE 74
tert-Butyl-4-(2-{
[3-(trifluoronethyl)benzyl]sulfonyl}thieno[3,2-c]pyridin-4- 30

yl ) pi per ﬁ#gm%ﬁgbgoxyl ate Lithium
4- chl or ot ] pyridine-2-sulfinate (0.44 mmol) was treated with 3-

trifluor . above
T S P O 0
Ler t - but yThaiibeanpaad as artrors fllowine Metbod M€l Yieldvbs Aot (. 3 %)e 3 0.023

? (i 233 R e VS RS

7 12 7.311 fy 7
(e folr Agl)ajés@r\llgé 151H 7217@1 J=376372H§ 11&86@(§ﬁkléﬂéqu329

DS AQ ﬁkéﬁ%(s BOHPOH absetu@dlbb'rsplvenﬁ smgna3) BCAMS ISSTIRVED; A’ﬁﬁty?(EiPLC)

tert- Butyf% of- (2-{ [2 S-bis(trifluoromethyl)benzyl]

sul fonyl } %I eno[ 3, 2-c] pyridin-4- 10 yl) pi perazi ne-1|-carboxylate Lithium
4-chl orot hi eno[ 3, 2-c] pyridine-2-sulfinate (0.44 mmol) was treated with 2, 5-
bis(tri fI uor onet hig%benzyl brom de (0.59 nmol) as described i n Met hod P
abovelGndE ted further with tert-butyl -pi perazi ne- - car boxyl ate

e R Ao AR P U

7. 74- 7. 85Tifenitl@cdpouhd #as psepatedHplloRineaMathéd M0, ¥Yiekd: 22% rﬁZ(Bl B6)(MH 4 H),
1.49 (s, 9 H); I\/&&ESI+ for C25 H25 F6 N3 04 S2 iz 6103} H) +. HPLC 73 %
RT 2.36mWiQ(WO ZA@\’}, 3 fpprm §-19ds.0b He 83315t kl) & 17 (d.3/=5169)Hz, 1 H)

| NTERVEDI 3

tert - But yﬁﬁ%g [—?%2 nl%zt’ ﬁyﬁ 7e?fo’z 316)65(31’ 12 16191; Iﬁzt(ﬁi‘,e__' Zg[gﬁzzgf)p%/?? gﬁ’ ﬁ}93y?(} ?ﬁi’ per azi

ne-1-15 J=7.34 Hz, 2 H) 1.10 (m, 3 H) (4H obscured by solvent signal); LC-MS 388 (M - H);
Purity (HPLC) 100%.
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20
Legend to Scheme 7: i) nBuLi, diethyl ether; ii) SO, gas; iii) benzylbromine(s), DMF, heat; iv) diamine(s),
K,CO3, DMF, heat; v) HC], diethy! ether.

INTERMEDIATE 70

25  Lithium 4-chlorothieno[3,2-c]pyridine-2-sulfinate
2-Bromo-4-chlorothieno[3,2-c]pyridine (5.00 g, 20.1 mmol) was suspended in dry ether
(100 ml) and the mixture was cooled to ~78 °C under N;-atmosphere . n-BuLi (1.6M in
hexane, 15 mL) was added and the reaction mixture was stirred at =78 °C for 2h. SO, (g)
was then bubbled threw the reaction mixture for 1h. After the gas bubbling had stopped the



car boxyl ate Lithium 4-chl orothieno[3, 2-c] pyridine-2-sulfinate (0.44 mmol)
was treated with 4- methyl benzyl brom de (0.59 mml) as described in Method
P above awo 20bwaos28acted further with tert-butyl-pi per &zirrse20030arboxyl at e
as described in Method Q Yield 0.005 g 25 (3 % over tw steps). Beige
solid. 1H NWMR (300 Mz, CDC13) S 8.15 (d, J 6 Hz 1 H), 7.40 (s, 1 H),
7.00-7.16 (m 4 H), 4.42 (s, 2 H, 3.46-3.60 (m 4 H), 3.37-3.46 (m 4 H,
2.34 (s, 3 H, 1.49 (s, 9 H; M5 (ESI+) for C24 H29 N3 04 S2 niz 488
(MtH) +. HPLC 69 % RT 2.06mn (YMC ODS AQ 33x3mm 10-90 % acetonitrile in
3 mn). 3fkadr’HbdnReaS28reCTéobad tdrdBRel—78 A EMxkk bk aﬂ@wb@fdwﬁhﬁ yl
4-(2-{ [5-chloro-2-(trifluoronethyl)benzyl] sul fonyl}thieno

[ 3, 2- c] py i T@PR- tgmpgraiyse. sdepz peiritate that hask f}/ana@féww filergthand washed with ether to

5- ohl or o- ?fg@?"%%ﬁf? fib UL 61221 1 09 W s oGS S ARl
Met hod P plndfieationd HNER(W@MEQDMH@-G@YS Mrh 1.26 (s, 1 H) 7.99 (d, J=5.54 Hz, 1 H)
tert- %Utylg4éx %Zﬁﬁﬁg-ﬁ?é&?x Ilg'gol_ﬁ}%s described in Method Q i el’d 0.019

7.5 % st "H NVMR (300 MHz, CDC13) S 8.12-8.14
?m( 1 H(; 7.80-7.88 (m) 2 H, 7.47-7.66 (m 2(H), 4.71 (s, 2 H, 3.74-3.83
(m 4H, 3.63-3.72 (m 4 H, 1.49 (s, 9 H; M5 (ESI+) for C24 H25 O F3
N3 04 S2 Bkﬁzﬂ:?tﬁor(wdﬂ)ﬁnatbi@hl@s (Meth@d%) RT 2.30mn (YMC ODS AQ 33x3nm
10-90 % acetonitrile i | NTERVEDI ATE. 78 te

|

4-{2-1(3, °&|S¥1$H98§18E8§{2]W‘)1E &rcflvémhﬁqq{%%@lmldmeé} ﬁvﬁpaﬁem&lvg}w%m@ ne-1 -

b |
ool wag iy DIE (O isaugy @halSibolide BB MEl, BRafno it Moy
as deberi b@dﬁ;d thh/emmmg fér b(bbutel 1. whmtysmrtgdc@m showet desissidtpnoduct and no
0 014 g L EBB ARG Soradinsls TR Oy Bt et kRO SR oPlesSe G0ge)
8.17-8. Zlal((mvaslrollkﬁ for7167ﬁL The ’squeﬁglon %a@ﬁit@re@%va@ﬂih%%lw ﬁmﬂeﬁgl\/ffs%sn&
3.55-3.68 (m 8 H), 1.49 (s, 9 H); C23 H25 F2 452 mz

510 (M+H) Ihlsmma&ma@@emdzmﬁnmm&(o\ammtmm 33x3nm 10-90 %
acetonitrile in 3 mn).

15  Nucleophilic snbstitution of chlorine (Method Q)
To a crude solutions of benzylsulfone in DMF (4 mL) are added potassium carbonate (172
mg, 1.25 mmol) and zert-butyi-piperazine-1-carboxylate (155 mg, 0.84 mmol). The
resulting mixtures are heated for 16 h at 110 °C. LCMS shows desired compound and no
starting material. The reaction mixtures are filtered and then the solvent removed under

20 reduced pressure. The desired compounds are isolated pure following preparative HPLC.

BOC-deprotection (Method R)
The BOC N-protected piperazine derivatives are dissolved in HCV/ diethyl ether (1 mL,
1.0M) at room temperature and stirred for 16 h. Removal of the solvent under reduced

25  pressure gave the crude hydrochloride salts. Trituration with acetonitrile gives the desired

compound as a white solid.

INTERMEDIATE 71
tert-Butyl-4-[2-(benzylsulfonyl)thieno[3,2-c]pyridin-4-ylpiperazine-1-carboxylate

30  Lithium 4-chlorothieno[3,2-c]pyridine-2-sulfinate (0.44 mmol) was treated with
benzylbromide (0.59 mmol) as described in Method P above and then reacted further with
tert-butyl-piperazine-1-carboxylate as described in Method Q. Yield 0.009 g (7 % over two



| NTERVEDI ATE 79 tert-Butyl 4-{2-[(3,5-di nethoxybenzyl)sul fonyl] thieno

[ 3, 2-c] pyridin-4-yl}piperazine-1- 25 carboxylate Lithium

4- chl or otwoenef®@y2sc] pyri di ne-2-sul finate (0.44 mml) WRETISER@BMO06i t h 3, 5-
di met hoxybenzyl brom de (0.59 mmol ) as described in Method P above and then
reacted further with tert-butyl-piperazine-I-carboxylate as described in
Method Q Yield 0.02 g (10 % over two steps). Beige solid. 1H NVR (300
MHz, CDC13) 8 8.14-8.18 (m 1 H), 7.55 30 (s, 1 H, 6.40-6.45 (m 1 H),
6.26-6.34 (m 2 H), 4.39 (s, 2 H, 3.54-3.72 (m 14 H, 1.50 (s, 9 H,; M

(ESI +) f oBteps} o' HIRMMRG @ROVIBE, TDTI %48(4\/@&')7*5 SHRLCHY,97.34-7R0 (#, 33, m.15( YMC CDS
AQ, 33x3n’n¥1e 0-90 % acetonitril egl n 3 mn) mgm 000828( w,

PCT/ SE2003%20¢wo 8 H), £4AKE2E) 840-3.56 (m, 4 H), 3 40 3.45 (m, 4 H), 1.49 (s, 9 H); MS

4- (Pi pera AY, rd |ne m xt ure
o 11 Db o ks félgg%g AN i@%@%&’n%% %@E%ﬁél) and 2-
5 met hoxy bepaynps-50Y e etoRitZ®binGg min)47 nmol ) in DVF (5 rrL) was heated at 100
C for 2h. To the m xture was added Boc- pi perazine (546 ng, 2.94 nmol) and
the rexction was heated at 110 C for 1.5h. The solvent was renpved and the
crude prog¢sERNBEHIAYH #2 €d by preparative HPLC to obtain 17.4 ng of
4-(4-t-butyl-oxy-car onyI pi per azi nyl) - 2-( 3-

met hoxybeM#Buq,m#(an{s[ha(ﬂﬁﬂummhylyhmyl]s'iﬂﬁmbﬂ}ﬂnpm{tiﬂect]pﬂnﬂhﬁduct was
di ssol ved l rnL of OH and 4 nL of HCl/ether was added to obtain
21.9 ny oV)H‘-pC’b?zb‘é"r LrarRexyIate (3. et hoxybenzyl - sul fonyl ) -t hi enopyri di ne.

39-7.35
%E}NN?Hg CD%%HQ%@ §%1o@%h§n€53@%ﬁgﬂ&n@@sulﬁate f_?; 451%11‘70%)‘%%( t?&até'd'%th Z

3.64-80 58(t('1ﬂuomhi)e1h33)btﬂzﬂbmﬁndm(0 $Hnmad) ﬁaleecsnbeélﬂ) MeghaP @bpveaﬂyi thes (ESI)

404 (M + re'%te fl Iét Eh(tgffl-l?wls’?rﬁpa XC 90‘}1(%/ ate as ciescn%RyE i\/f\-{hocfg 8F Yield

tent-Buty

[ 3, 2-€] py bl@g@ré%’&depws’@éﬁﬁﬂnﬁe@e %fi‘ﬁd) SINARE 306 M1, lt;Dch)a 8.16 (d, /=6 Hzl.

4-chl orot hi eno|[ 3, 2-c e-2-sultfinate (0.44 treated
benzyl br oll)d&53-a. GBS(d,rd'mSP HzesHY 4T (shE )] hZMBﬁc(th R Ebave (s120H), Betp-3.6Gct ed

further wiLi 20 1 £ b UYL RS T S BRI ELALS: 36 HSRE HRRZ s It Pod

15 (M+H)". HPLC 71 %, Rr4.07min (ACE3 C8 50x4mm, 5-50% acetonitrile in 3 min).

INTERMEDIATE 73
tert-Butyl-4-{2-[(3-bromobenzyl)sulfonyljthieno{3,2-c]pyridin-4-yl} piperazine-1-
carboxylate

20  Lithium 4-chlorothieno[3,2-c]pyridine-2-sulfinate (0.44 mmol) was treated with 3-
bromobenzylbromide (0.59 mmol) as described in Method P above and then reacted
further with fert-butyl-piperazine-1-carboxylate as described in Method Q. Yield 0.023 g
(10 % over two steps). Beige solid. "H NMR (300 MHz, CDCL;) § 8.16 (d, J=6 Hz, 1H),
7.50-7.55 (m, 2 H), 7.32-7.40 (m, 2 H), 7.10-7.24 (m, 3 H), 4.44 (s, 2 H), 3.61-3.73 (m, 8

25 H), 1.50 (s, 9 H); MS (ESI+) for C23 H26 Br N3 04 S; m/z 554 (M+H)". HPLC 77 %, Rt
4.07min (ACE3 C8 50x4.6mm, 5-50% acetonitrile in 3 min).

INTERMEDIATE 74
tert-Butyl-4-(2-{[3-(trifluoromethyl)benzyl]sulfonyl}thieno[3,2-c]pyridin-4-

30 yDpiperazine-1-carboxylate
Lithium 4-chlorothieno[3,2-c]pyridine-2-sulfinate (0.44 mmol) was treated with 3-
(trifluoromethyl)benzylbromide (0.59 mmol) as described in Method P above and then



steps). Beige solid. 1H NWVR (300 MHz, CDC13) 8 8.14 (d, J=5.5 Hz 1 H),
7.27-7.40 (m 5 H, 7.15-7.21 (m 2 H), 4.45 (s, 2 H, 3.50-3.56 (m 4 H),
3. 40- 3. 45w0reposoobg28 1.49 (s, 9 H; M (ESI+) for C23 HPTCTNB204/080611 z 474
(MrH) +. HPLC 77 % RT 3.93mn (ACE3 C8 50x4nm 5-50 % acetonitrile in 3
mn). 25 EXAWMPLE 105
2- (Benzyl sul fonyl ) - 4- pi perazi n-1-yl t hi eno[ 3, 2-c] pyri di ne hydrochl ori de
tert-Butyl

4-[ 2- (benzyl sul fonyl )t hi eno[ 3, 2-c] pyri di n-4-yl ] pi perazi ne-|-carboxyl at e
(0.01 g, rdaced fumie witkererrtbutytperagineld arbolagldtd a3 dekdribed iRM athgl QeYiehe

desired product as a white 30 solid. Yield 009 Wi te solid.
1H NVR (306282410 Pavesesrdwe stepp). Bgigegolid. H)NTVH?B(3:9@1\3H2@]?§13)%38141@}J , 8.00

i B 85700 o 0 77 3 NS T o TR 2 B G 0%

for Cl8 Hig4Ng 20R),352-TW71 kg ), BB@(S_(, D) WS HRIE O CR4RRCFONGI0M §AwE3 C8
t5 g?f gg{ny p?%l?o 4 ?C%EP%d éSr %, }B.l%minm(\%z/fc 8Dg W&%@(Q}nﬂﬁo%b% acetonitrile in

[4-(trifl gqﬁlﬁﬂet hyl ) benzyl ] sul fonyl }t hi eno[ 3, 2-c] pyri di n- 4-
yl ) pi perazi ne-1-carboxyl ate Lithium
4-chl orot hi eno[ 3, 2:c] pyridine-2-sulfinate (0.44 mmol) was treated with 4-

(trifluor | rom de (0.59 mmol ) as descri bed in Met hod P above
and t hen %ﬁwmwt her with tert-butyl-pi perazi ne- - carboxyl ate as

descri bed térilswgtDlgog -2, Smlﬁdeﬁfﬂoﬂﬁn&h@ﬁe%gyﬂﬁ‘o%}}hﬁhﬁfﬁi—c]}?@ldiﬁ-ﬁ0| id. 'H

NVR (300 Mz d, J= 9 Hz 2 H),
7.49 (8, yl)psperavznm@l-x:asbor(ymte4 H, 4.51 (s, 2 H), 3.49-3. 60 (m 4 H,

336349 9 \ S|+ 4 H2 S2 ml
542 FDL&H}%&E%WE&Q’ %?s%l' f??’ﬁhﬂ”‘ez A gn %%‘E%H%Cﬂ% \gasﬁe g;kl tril ezl n
3 m n) 1&&%&%&&1@6)%@1&0@&@@ {0059 mytdolPas desdribed tis Meltmm amd&xahhlbh@nzyll
sul fonyl } thieno yridine hydrochloride tent-But

[4-(trifl @w@dﬁwﬂ}qr)\@%}fmqw&nmﬁw}mﬂrﬁaé?%p'@tezasaegwheéﬂaﬁetmé Q| E@ﬂ(&z. ne-
0.01 g (4 % over two steps). Beige solid. 'HNMR (300 MHz, CDCl3) 6 8.16 (d, J=5.8
15 Hzl H), 8.00 (s, 1 H), 7.74-7.85 (m, 3 H), 4.76 (s, 2 H), 3.56-3.64 (m, 4 H), 3.47-3.56 (m,
4 H), 1.49 (s, 9 H); MS (ESI+) for C25 H25 F6 N3 04 S, m/z 610 (M+H)". HPLC 73 %,
Rt 2.36min (YMC ODS AQ, 33x3mm, 10-90 % acetonitrile in 3 min).

INTERMEDIATE 76
20  tert-Butyl 4-{2-[(4-methylbenzyl)sulfonyl]thieno[3,2-c]pyridin-4-yl} piperazine-1-
carboxylate
Lithium 4-chlorothieno[3,2-c]pyridine-2-sulfinate (0.44 mmol) was treated with 4-
methylbenzylbromide (0.59 mmol) as described in Method P above and then reacted
further with zert-butyl-piperazine-1-carboxylate as described in Method Q. Yield 0.005 g
25 (3 % over two steps). Beige solid. '"H NMR (300 MHz, CDCLs) & 8.15 (d, J= 6 Hz 1 H),
7.40 (s, 1 H), 7.00-7.16 (m, 4 H), 4.42 (s, 2 H), 3.46-3.60 (m, 4 H), 3.37-3.46 (m, 4 H),
2.34 (s, 3 H), 1.49 (s, 9 H); MS (ESI+) for C24 H29 N3 04 S, m/z 488 (M+H)". HPLC 69
%, Rt 2.06min (YMC ODS AQ, 33x3mm, 10-90 % acetonitrile in 3 min).

30



20 1-carboxylate (0.02 g, 0.03 nml) was treated as described in Method R
to give the desired product as a white solid. Yield 0.014 g (100 %9 Wite
solid. 1HvRNR4@®esMHz, DVSO- d6) 6 9.25 (s, 1 H), 8. 12P8TAR2¢03i006H) ,
7.66-7.77 (m 4 H), 7.41-7.52 (m 2 H), 5.12 (s, 2 H), 3.22-3.35 (m 4 H);
M5 (ESI+) for C19 H18 F3 N3 02 S2. O Hmz 442 (MH +.  HPLC 90 % RT
3.53mn (ACE3 C8 50x4.6mm 5-50 % acetonitrile in 3 mn). 25 | NTERVED ATE
82 tent-Butyl-4-{2-[(3-bronmobenzyl)sul fonyl]thieno

3,2-c]pyridin-4-vyl}piperazine-l- carboxylate Lithium _
El-chl or ot ‘W&@pﬁ%idi ne-2-sulfinate (0.44 mml) was treated with 3-

i i bed i d bove, and th
R e e e G T ML AT ER S T S
Met hod Q yBpipkrhzinedP-3arhdxytatéo over two steps). Beige solid. 1H NVR (300
MHz, CDC1 WO 2004/ 000828 PCT/ SE2003/ 001061

6 816 (d,. J=6 Hz, 1H), !
7.50-7. 55]%%‘%“1124‘%1?19&?1?13@9[gezzl@jlpmlkpnﬂrﬂ{lﬁmtq@‘% mpmopyas3redfed mﬂga-cbbég-z mT) ,
- : . Z
S50 (w2 EBronbdyJocpiytbom e .59 Miadt R dkertip b Re B ER oV aninety, [ <
in 3 mn) reaﬁetEf(ANAELWit‘h()é’rt-butykpiperazine-_l-carboxylate_ as desc§ib§d il‘ll Methoccll_ Q. Yield
ﬁy L B N BRE BT 552 Spsri steps). Bebee sonid. TH NVR (300 Mbiy, CDCLYS 8,128 14 (m, 1
- 12-[ (3- f5.onmp f oyl £y , L di 0 4oyl L pi.par azine- -
car boxyl ate (0 65 Ul SED A AN 20 w Y L S P B b B TR0 o
gi ve the #ER; r4(s, pEDoMS (mwfmo]gméﬁgcillgs chell $h Fr{?/zo&gg 1(31( 7, %@L(ghﬁtz e .
id, " 0. Mdz, .19 (s, | H), 8.18 (d, J= 6 Hz,
Sﬁ;)l | gl.‘bSH’(’sN I,iﬁlz(%)@“g(/%cwgﬁﬁé%ﬁé% 10590 "Sﬁ.asgom.hsls inBpin} H), 7.43-7.45
(m 1 H), 7.19-7.32 (m 2 H), 4.98 (s, 2 H), 3.24-3.35 (m 4 H); M

(ESI +) f or G 8H 8Br N302S2. Cl H z452( M+H) +. HPLC90" / *, RT3.30nin (ACE3 CS
50x4. 6rm DMNTERMEDIAZEGHS trile in 3 min). 15 | NTERVEDI ATE 83 tert-Butyl

4-12-1(3, 4-dbfl uer, Lasul fonyllthie 3, 2-C ridin-4-yl| pi perazine-|-
car bo£<§/l S ‘l“?’ﬁ?ﬂzﬁ?@%ﬁfﬂ)‘fg{’ﬁF'é%'bf‘é&%ygﬂiWPH’pi‘ig r Eim-ﬂrxi}énlaem!n@nl-mm| )
was treat @abvkylie3, 4-

15 Lithium 4-chlorothieno[3,2-c]pyridine-2-sulfinate (0.44 mmol) was treated with 3,4-

bis(trifluoromethyl)benzylbromide (0.59 mmol) as described in Method P above and then
reacted further with tert-butyl-piperazine-1-carboxylate as described in Method Q. Yield
0.014 g (6 % over two steps). Beige solid. "H NMR (300 MHz, CDC13) 6 8.17-8.21 (m, 1
H), 7.71 (s, 1 H), 7.07-7.39 (m, 4 H), 4.59 (s, 2 H), 3.55-3.68 (m, 8 H), 1.49 (s, 9H); MS

20  (ESI+) for C23 H25 F2 N3 04 S, m/z 510 (M+H)". HPLC 64 %, Rr 2.02min (YMC ODS
AQ, 33x3mm, 10-90 % acetonitrile in 3 min).

INTERMEDIATE 79

tert-Butyl 4-{2-[(3,5-dimethoxybenzyl)sulfonyl]thieno[3,2-c]pyridin-4-yl} piperazine-1-
25  carboxylate

Lithium 4-chlorothieno[3,2-c]pyridine-2-sulfinate (0.44 mmol) was treated with 3,5-

dimethoxybenzylbromide (0.59 mmol) as described in Method P above and then reacted

further with zers-butyl-piperazine-1-carboxylate as described in Method Q. Yield 0.02 g

(10 % over two steps). Beige solid. "H NMR (300 MHz, CDCls) é 8.14-8.18 (m, 1 H), 7.55
30 (s,1H),6.40-6.45 (m, 1 H), 6.26-6.34 (m, 2 H), 4.39 (s, 2 H), 3.54-3.72 (m, 14 H), 1.50 (s,

9 H); MS (ESI+) for C25 H31 N3 O6 S, m/z 534 (M+H)". HPLC 69 %, Ry 1.99min

(YMC ODS AQ, 33x3mm, 10-90 % acetonitrile in 3 min).



bi s(trifluoronethyl)benzyl brom de (0.59 nmmmol) as described in Method P
above and then 20 reacted farther with tert-butyl -piperazine- |

- car boxylwDeoaoodescri bed in Method Q Yield 0.014 g (6PUTGERINDMICEL eps) .
Bei ge solid. 1H NWR (300 MHz, CDC13) 8 8.17-8.21 (m 1 H), 7.71 (s, 1 H),
7.07-7.39 (m 4 H, 459 (s, 2H, 3.55-3.68 (m 8 H, 1.49 (s, 9 H; M
(ESI+) for C23 H25 F2 N3 04 S2 nllz 5 10 (MrH~. HPLC 64 %. RT. 2. 02 mn (YI\/C
ODS AQ 33x3mm 10-90 % acetonitrile in 3 min). 25 EXAMPLE 108
2-[(2,3-Difl uorobenzyl ) sul fonyl | - 4- pi perazi n-1-yl t hi eno[ 3, 2-c] pyri di ne
hydrochl ori de The BOC group was renoved fromtert-butyl 4- {2- [(3, 4-

difl uorobmigl fognyl ]thieno[ 3, 2-c] pyri di n-4-yl } pi perazi ne-| - carboxyl at e
usi ng Met ield 0.068 g (100 % . Wite solid. HNI\/R(SOO VHz

DVBO. d6) a.(@ l_g’éailﬁ%lglz w-meﬂﬁm%r%eﬁzsyi-shl tbilyD - %ngolﬂy‘iindui g0 O H, 7.70 (d,

J55Hz ,705714(m1
5.08 e%l lzmpesure ef Bﬂnuan Azcmqrp-tmm)pyrﬁn%z-@lﬂﬁate 19.1%6 gbo 73/43@&9)44&023828

Pd/S 00 for 8 HI7.F2 N3 02_S2. 0 ( M+H) +.
HPLC 5% %%{e%‘l" WPF%EO&E(%\@) 8% ool ipDMIn(SSHLYavas é@%%i @tr1|0|0e G for 2h.5

m n EXA #98ue
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hydr ochl oheated atilil0RICufor 4-5thh11‘hes silténg maf Berovel pytd il ﬁ&d@ﬁ)ﬁdﬁéﬂ%&%ﬂﬁ@d t3.

mol ) was _treat.ed hr opnobenz Ibrom de (0.59 mo as described’ in
Met hod P BEBGE lﬁﬁmfﬁ qotaip d &4 M8 OF it -byit- ﬁxy-carbonyl—plperazmyl) 2-(3-

t t - but Th
ot eot | paeicRSbay Dan o BRI HERA THERSEbIECd MotiY T8 dsolBS it | 1y ee
st eps}O 1011y MeOBuinddt miro INKE!/¢BEGvastddded BBt 21.9 g 994-((§1perbzlr?'l) -B¢318 (d,

., gy g g icnbiyrline SINMR (CB:GPIDD ba) oo €38 (. 1D,

02 S O IS0 B I8 A8l B e,
1.5 min). 2HL5.60NTERUEDAAT,B. B%3.13 (m, 4H), 2.96 (s, 3H), 2.92 (s, 2H); MS (ESD 404 (M +

H)"; Purity (HPLC, column YMC) 94%.
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INTERMEDIATE 80
tert-Butyl-4-[2-(benzylsulfonyl)}hieno[3,2-c]pyridin-4-yl]piperazine—1-carboxylate
Lithium 4-chlorothieno[3,2-c]pyridine-2-sulfinate (0.44 mmol) was treated with
benzylbromide (0.59 mmol) as described in Method P above and then reacted further with

20  tert-butyl-piperazine-1-carboxylate as described in Method Q. Yield 0.00 g (7 % over two
steps). Beige solid. "H NMR (300 MHz, CDCls) 6 8.14 (d, J=5.5 Hz 1 H), 7.27-7.40 (m, 5
H), 7.15-7.21 (m, 2 H), 4.45 (s, 2 H), 3.50-3.56 (m, 4 H), 3.40-3.45 (m, 4 H), 1.49 (s, 9 H);
MS (ESIY) for C23 H27 N3 04 S; m/z 474 (M+H)". HPLC 77 %, Ry 3.93min (ACE3 C8
50x4mm, 5-50 % acetonitrile in 3 min).

25
EXAMPLE 105
2-(Benzylsulfonyl)-4-piperazin-1-ylthieno[3,2-c]pyridine hydrochloride
tert-Butyl 4-[2-(benzylsu1fony1)thieno[3,2-c]pyridin—4-yl]piperazine-1-carboxylate (0.01 g,
0.02 mmol) was treated as described in Method R to give the desired product as a white

30  solid. Yield 0.009 g, (100 %). White solid. 'H NMR (300 MHz, DMSO-d6) & 8.98 (s, 1 H),
8.13-8.20 (d, /=8 Hzl H), 8.00 (s, 1 H), 7.64-7.71 (m, 1 H), 7.18-7.35 (m, 5 H),4.93 (s, 2



tert-Butyl-4-(2-{ [2,5-bis (trifluoromethyl)b enzyl] sulfonyl}thieno
[3,2-c] pyridin-4- yl)piperazine-1-carboxylate Lithium

4- chl or otwoenef®@y28c] pyri di ne-2-sul finate (0.44 mmol) WRETISER@BMAMM06I t h 2, 5
20 bis(trifluoronethyl)benzyl brom de (0.59 mml) as described in Method P
above and then reacted further with tert-butyl-piperazi ne-1-carboxyl ate as
described in Method Q Yield 0.01 g (4 %over two steps). Beige solid. 1H
NVR (300 MHz, CDC13) b 8.16 (d, J 5.8 HzlI H, 8.00 (s, 1 H, 7.74-7.85 (m
3 H, 476 (s, 2 H, 3.56-3.64 (m 4 H), 3.47-3.56 (m 4 H, 1.49 (s, 9
H; M (ES 15053070 @25 Hp3.253. B@(Iﬁ%ﬁ?,MSlEBEQ foMEHy H19IHH-0233 Gl F&/RT
2.36mn (Y YMC ODS, AQ, 33X3 %acetonlt ile in Qé 1 LE 110
2.7 L2, 53U KOG REb yy BEHRY (AT ORI S5 e PREMITIER S

[ 3, 2-C] p¥%4 i ne hydrochl oride 30 The BOC group was renoved fromtert-butyl
4- (2-{[ 2, ‘trifluoronethyl)-

benzyl ] sul fonyl }t hi eno[ 3, 2-c] pyri di n-4-yl) pi perazi ne-1-carboxyl ate usi ng
Method R_Yield 0.024 g (100 %9. Wite solid. 1H NWR (300 MHz, DVBO d6) 8
9.30 ps, INTERMBDMTESL" 1 \w0 2004/ 000828 PCT/ SE2003/ 001061 H), 8.19 (d,
J=5.5 Hz, - hidho[312-8fbyillin4=5. 5 Hz, 1 H),
5.22 (s, te %tyl%(%g[ﬁ(tgigl %%m&hﬁi})ben{gﬁ%@ﬂy@t}cor Eﬁ 7 F6 N3 02 S2. d H
mz 510 (YWyliperazineR-CudoxytateRT 1. 08min (YMC ODS AQ 33x3mm 30-60 %

A (2- [ (4 THiRy iop et o e ra o Cp Shhafef boped it o)

car boxyl a(fn‘gﬂddr&ﬁbmm)ﬂerfz@méﬁldy (6139 [m3mah) 63 &éﬁbhﬂé:mﬁa Methol Piabave ar(d)ﬂléxzﬂ mol )
was treate 4- 710 fret hyl benzyl brom de (0.59 mm) ) _ as des tg{edl in
Met hdd P reboekfuathdr withent-batyl-piperdzine hearboxlafe as adsenibba fMeo Q. Yield

E 5 % over0.7hs 4 %I‘;‘eﬁt\éggﬂajrggoﬁgl At %ﬂ%@?ﬁ@@%ﬁ C@Egg 8Q6 (1 Lotk 905 0
2 1H, IngS‘% A.81 £d1 JH9 1 2@9 7. @Qs (1m1),4 26)7 361(xﬁ24 15,4.21 () 2 1B, 9@93 @ (m 4

Do %3354(@21 3. 3438349 v@nm H), Hf(-tQ(s 831); Ms ESH o a6 PENG O & mBan Y

(M+H) .HPLC 71 %, Rt 4.07min (ACE3 C8 50x4mm, 5-50 % acetonitrile in 3 min).

i5
EXAMPLE 106
4-Piperazin-1-yl—2-{[4-(triﬂuoromethyl)benzyl]sulfonyl}thieno[3,2-c]pyridine
hydrochloride
tert-Butyl 4-(2-{[4-(trifluoromethyl)benzyl] sulfonyl}thieno[3,2-c]pyridin-4-yl)piperazine-

20  1l-carboxylate (0.02 g, 0.03 mmol) was treated as described in Method R to give the desired
product as a white solid. Yield 0.014 g (100 %) White solid. 'H NMR (300 MHz, DMSO-
d6) 8 9.25 (s, 1 H), 8.12-8.22 (m, 2 H), 7.66-7.77 (m, 4 H), 7.41-7.52 (m,2 H),5.12 (s, 2
H), 3.22-3.35 (m, 4 H); MS (ESI+) for C1I9 HI8 F3N3 02 52 . C1H m/z 442 (M+H)".
HPLC 90 %, Ry 3.53min (ACE3 C8 50x4.6mm, 5-50 % acetonitrile in 3 min).

25
INTERMEDIATE 82
tert-Butyl-4-{2-[(3-bromobenzyl)sulfonyl]thieno[3,2-c]pyridin-4-yl}piperazine-l-
carboxylate
Lithium 4-chlorothieno[3,2-c]pyridine-2-sulfinate (0.44 mmol) was treated with 3-

30  bromobenzylbromide (0.59 mmol) as described in Method P above and then reacted
further with ters-butyl-piperazine-1-carboxylate as described in Method Q. Yield 0.023 g
(10 % over two steps). Beige solid. "H NMR (300 MHz, CDCL) 8 8.16 (d, J=6 Hz, 1H),



15 % RT 2.06mn (YMC ODS AQ 33x3mm 10-90 % acetonitrile in 3 mn).
EXAMPLE 111

2- [ (4- MetWol2oevmys28sul f onyl | - 4- pi per azi n-1-yl t hi eno[ 3, 2PCrSER0di0ND61
hydrochl ori de The BOC group was renoved fromtert-butyl

4-{2-[ (4-met hyl benzyl ) sul fonyl]thieno[3, 2- 20

c] pyridi n-4-yl }pi perazi ne-1-carboxylate using Method R Yield 0.05 g (75
% . Wite solid. 1H NWR (300 MHz, DMSO-d6) 8 9.18 (s, 1 H), 8.17 (d, J=5.5
Hz, 1 H, 801 (s, 1 H, 7.67 (d, J=5.5 Hz, 1 H), 7.38 (s, 1 H, 7.19 (s,
1H, 7.11. :(057 53 (i) 2 H), 00247540 (In, ) H), 4.1967. 24s(m 2Hbj)4 44\/@ QE§J 3)5113073 (ﬁﬂ,% H21

N3 02 S2. HPLC 90 % 3. Om
10- 97 5% ad0h 0G0 it MSTESI ) for 683 PRIFERIELA Tz 768 574 VI JIPLE (3% R
5-chl lo 3, 2- di n- 4-
L5 chl or o- gk hicyar ggs&{w&%gfg@o ), S4bliangkd § ligno [3.2-c] pyridin-

yl ) pi per azi ne-1-‘car
4-chl orot hi eno[ 3, 2-c] pyridi ne-2-sulfinate (0.44 mmol) was treated with

5-chl or.o- uor oret hyl ) benzyl brom de (0.59 nmol) as described in
Met hod 2P :ﬁ%g‘%@é%i@h reacted further with

tert-butyly 0.019
0 (7.5 % o’vg?%%s"?gzi'}ﬁm?”ﬂ@%ﬁ%& ST R ot )T

(m 1 WO zeeBwdds 2B[Edrnspberdl)odiagllthi¢do]3,2-chnidigs- }(lmlp@faﬂ)l¢~17 47-17. 66

6"y 2 s (BPRyi 07 dle. pdi enongassithied ab gscingdin bfhoiR o gyt gesiggd 3

2.30m n(“Pibddebss £\Whitd 3NRTVield.A3 g%@%} Whiifelsbli® "HINSIR30D- MHz90-E 112
2-{ [5-Chloro-2-(trifluoromethyl)benzyl]

sul f orl } -d6) Bi%kr az1 FD18.98 (chiJeredla, 1), 6]00y(s, IIFVG. Wy o 61563, (1D, THa-BERC

O PI P v Bt T AaroT bd Hord 18742 Gt S0228 B8 2irGh 324395 Gp oM Se- 1 - car

boxyl at | ; NVR (300
M<3I>2<y %NEOL(EEBQS%-QIQ/FHB(B}N{D 01@9 d:81(1§3 A %mMRH&% HPY\ Q@O/Squmorﬁiﬂ Y (

7. 72-7. 76 (AQEACHP Ox4z6m91, 6ch0 Y-s6etaniftile in 3H)in). 7. 62- 7 65 (m 1 H), 5.07 (s,
2 H), 3.65-3.72 (m 4 H), 7.25-7.34 (m 4 H; M (ESlI+) for C19H17C| F3
N3 02 S2. O Hmz 476 (MrH)+. HPLC 90 % RT 1.65 nin (ACE3 C8

15 INTERMEDIATE 83 ‘
tert-Butyl 4-{2-[(3,4-difluorobenzyl)sulfonyl]thienof3,2-c]pyridin-4-yl} piperazine-1-
carboxylate
Lithium 4-chlorothieno[3,2-c]pyridine-2-sulfinate (0.44 mmol) was treated with 3,4-
bis(trifluoromethyl)benzylbromide (0.59 mmol) as described in Method P above and then
20  reacted further with tert-butyl-piperazine-1-carboxylate as described in Method Q. Yield
0.014 g (6 % over two steps). Beige solid. 'H NMR (300 MHz, CDCl) § 8.17-8.21 (m, 1
H), 7.71 (s, 1 H), 7.07-7.39 (m, 4 H), 4.59 (s, 2 H), 3.55-3.68 (m, 8 H), 1.49 (s, 9 H); MS
(ESI+) for C23 H25 F2 N3 04 S; m/z 510 (M+H)". HPLC 64 %, Ry 2.02 min (YMC ODS
AQ, 33x3mm, 10-90 % acetonitrile in 3 min).
25
EXAMPLE 108
2-[(2,3-Difluorobenzyl)sulfonyl]-4-piperazin-1-ylthieno[3,2-c]pyridine hydrochloride
The BOC group was removed from ferz-butyl 4- {2-[(3,4~
difluorobenzyl)sulfonyl]thieno[3,2-c]pyridin-4-yl}piperazine-1-carboxylate using Method
30 R.Yield 0.068 g (100 %). White solid. '"H NMR (300 MHz, DMSO-dg) § 9.34 (s, 1 H),
8.22 (s, 1 H), 8.18 (d, J/=5.5 Hz, 1 H), 7.70 (d, /=5.5 Hz, 1 H), 7.26-7.35 (m, 1 H), 7.15-
7.22 (m, 1 H), 7.05-7.14 (m, 1 H), 5.08 (s, 2 H), 3.34-3.42 (m, 4 H), 3.25-3.34 (m, 4 H);



50x3. Omm 10-97 % acetonitrile in 3 mn). 15 | NTERVEDI ATE 87 tent-Butyl
4-{2- [ (3, 5-di net hoxybenzyl)sul fonyl] thieno [3, 2-c]

pyri di n- wQl2ppi/qoes2azi ne-1 - carboxylate Lithium PCT/SE2003/001061

4-chl orot hi eno[ 3, 2-c] pyridine-2-sulfinate (0.44 mmol) was treated with 3,5
20 di met hoxybenzyl brom de (0.59 nmol) as described in Method P above and
then reacted further with tert-butyl-piperazine-I|-carboxylate as descri bed
in Method Q Yield 0.02 g (10 %over two steps). Beige solid. 1H NVR (300
MHz, CDC13) 8 8.14-8.18 (m 1 H), 7.55 (s, 1 H, 6.40-6.45 (m 1 H),

6. 26- 6. SMSgs&)Ifbncm 397(1:2 Nﬁolzﬂsz @15{%& F2) (MAHI4HEBLC 90 %0 Rzsl.078inH) ; M5
(ESI+) for 5 H31 m z H +. HPLC 69 % RT 1.99mn (YMC 25
oDS AQ QM@D&@@@3W%IZ@T§M%@P@OWWIS ind fyMIn).EXAMPLE 113

2-[ (3, 5-Di met hoxybenzyl ) sul fonyl ] -4-pi perazin-1-ylthieno [3,2-c]pyridine
hydr ochl ori de 30 The BOC group was renoved fromtert-butyl 4-{2-[(3,5-

di nmet hoxyE))éAz/;BI_)Eswq onyI ]t hi eno[ 3, 2- c] pyri di n-4-yl } pi perazi ne-1-carboxyl ate

gsigngé l(\/tsazt P@ el g E g g & sol I[Q;Dc}p%rl lgeélé'%O(jCMH%z)l‘l DVSO- d6)
, 8.02 ]glﬁnurﬁ 4"9hlorz>tlﬁ81cg§12 o}@rrﬁhﬂe-ﬁ%ulﬁébhee (0 QZ@@I)%ﬁDﬁf&tea willh 4- 6. 35 6. 38

(m 2 H, , 3.24-3.33 (m
4H) . M5 (lﬁamperfzglbrmmzmsmal)mzleswheq iMipthod Bribove andtherTeagted0 i n

21 (2- NG VR Iy L PG P A b Tt e desPith o SOt B

hydr ochl ofrbdgtin mm&h@véd)uaﬁ@mmbmema 0L Q@/deéﬂ‘tgrete(%t hod P-R
to give (1352 4 gg&@{) desired product. 1H NIVR %7% VHz, CHSC]—I—eg% S ppm

( obsclr edwwe@bmm{ hMR (300 0Hg, DMSO-4e) 5 & 9%4(s, 4 5 8(18,(d/+) S HRE 1D, 882(m 3
W 7 70- 791 ed M 68 (=8 £, Py, 75 &0 A5 ﬁz,'i)H), ™M (ML k 582 2m), 4.95 s,
2 H), 3.62-3.68 (m, 4 H), 3.27-3.32 (m, 4 H); MS (ESI+) for C18 HI8 Br N3 02 S2 . C1H
m/z 454 (M+H)". HPLC 90 %, Ry 1.24min (YMC ODS AQ, 33x3mm, 20-50 %
acetonitrile in 1.5 min).
15
INTERMEDIATE 84
tert-Butyl-4-(2-{[2,5-bis(trifluoromethyl)benzyl]sulfonyl} thieno[3,2-c]pyridin-4-
yl)piperazine-1-carboxylate
Lithium 4-chlorothieno[3,2-c]pyridine-2-sulfinate (0.44 mmol) was treated with 2,5-
20  bis(trifluoromethyl)benzylbromide (0.59 mmol) as described in Method P above and then
reacted further with fert-butyl-piperazine-1-carboxylate as described in Method Q. Yield
0.01 g (4 % over two steps). Beige solid. 'H NMR (300 MHz, CDCls) & 8.16 (d, /= 5.8
Hzl H), 8.00 (s, 1 H), 7.74-7.85 (m, 3 H), 4.76 (s, 2 H), 3.56-3.64 (m, 4 H), 3.47-3.56 (m,
4 H), 1.49 (s, 9 H); MS (ESI+) for C25 H25 F6 N3 04 S; m/z 610 (M+H)". HPLC 73 %,
25 Ry 2.36min (YMC ODS AQ, 33x3mm, 10-90 % acetonitrile in 3 min).

EXAMPLE 110
2-{[2,5-Bis(trifluoromethyl)benzyl]sulfonyl}-4-piperazin-1-ylthieno[3,2-c]pyridine
hydrochloride

30  The BOC group was removed from fers-butyl 4-(2-{[2,5-(trifluoromethyl)-
benzyl]sulfonyl}thieno[3,2-c]pyridin-4-yl)piperazine-1-carboxylate using Method R. Yield
0.024 g (100 %). White solid. "H NMR (300 MHz, DMSO-de) & 9.30 (s, 1 H), 8.25 (s, 1



EXAMPLE 115 4-Pi perazin-1-yl-2-{

[4-(1, 2, 3-thiadiazol -4-yl)benzyl]sul fonyl }thieno [3,2-c]pyridine 15

hydr ochl owbceo#eopses ( Br omoret hyl ) phenyl ] - 1, 2, 3-t hi adi azolPeTsaz0008e61
according to Method P-Rto give 4.8 ng of the desired product. 1H NWR (270
MHz, CH3OH d4) 8 ppm 3.41-3.50 (m 4 H 3.54 (s, 2 H 3.89-3.98 (m 4 H)
7.45 (d, J=8.44 Hz, 2 H) 7.75 (d, J=6.33 Hz, 1 H 7.96- 8.13 (m 4 H) 9.31
(s, 1 H. M (M1l) 458. 20 EXAMPLE 116 ‘

1- (4-Pyrrolidin-1-yl phenyl)-2-[(4-piperazi ne- 1-¥Ilthi eno[ 3, 2-c] pyridi n-2-yl)
sul f Onyl H), &ﬂ%@dﬁéSﬁi’ljrld&th}Orgj@7 (ma 2 H)a 7.85 (Sa 1 )2 7.69 (da J=5.5Hz, 1 H): 522

2-Brono-1- (4-pyrraqlidin-1-vyl f ' Met hod
bR to gtve TRAAS 4 SR B Feear B B M BERRR T AR ° aary day
8 ppm 2. QR 2n13THIT 96 %)) Ry 2.08fhih ODS3A Q73 1:i3mnl -8B Yfcetohitt]e 8158 (s, 1
H 3.56.3.64(m 4 H 4.12-4.22 (m 4 H 6.55 (d, J=8.97 Hz, 2 H)
7.78-7.9miyny 3 H) 8.03 (d, J=6.86 Hz, 1 H) 8.41 (s, 1 H. M5 (Mtl) 471.
30 WD.2004/ 000828 PCT/ SE2003/ 001061 EXAMPLE 117

1-[4-€D| et hyl am no) phenyl ] - 2-[ (4- pi per azi ne- 1-yl t hi eno[ 3, 2-c] pyri di n-2-yl)
Zulsf onyl FNE%R%\gmpmmggrochl ori de

-Brono-| -[4-(di et hyl am h | 1eth h '

Vet hod Pert BRtylc- 1@ 15e 0y IHEmaY Sk ena R greda et in -SRI it
CHBO—I—d4)a?lB (d-16 (t, J=7.06 Hz, 6 H) 3.49-3.66 (m 10 H) 4.14-4.27 (m
4 H 71302 H) 7.85 (d, J=6.59 Hz, 1 H) 7.98 (d, J=8.48 Hz, 2 H)
8. 03 (d, Llthfurb3-dHiorothidro[B24Tpytislined2-sHlfinds (Q.#44+ iimdly $as trexed/mith 4418 10

%E, %ﬁ\@?&gnn?éﬂﬁgé%lb%%%d%%h;ﬁ %%hh%ﬁ%@;@%ﬁ*ééﬁ%ﬁ%ﬁ ieted et ot A
3.55 (s, W%ﬁ@gté@%%p‘?ﬁ?ﬁ%%%%?af A;G%K%E%Mé;l}%%%% 2‘3”2? . 2
H 7. 79- 1398 0(¢ntwd stdps) Bafge(solid JEBNBIR 300 MHz, CDCl) 6 8.15 (d, J=6 Hz 1 H),
7.40 (s, 1 H), 7.00-7.16 (m, 4 H), 4.42 (s, 2 H), 3.46-3.60 (m, 4 H), 3.37-3.46 (m, 4 H),
2.34 (s, 3 H), 1.49 (s, 9 H); MS (ESI+) for C24 H29 N3 O4 S; m/z 488 (M+H)". HPLC 69
15 %, Ry 2.06min (YMC ODS AQ, 33x3mm, 10-90 % acetonitrile in 3 min).

EXAMPLE 111
2-[(4-Methylbenzyl)sulfonyl]-4-piperazin-1-ylthieno[3,2-c]pyridine hydrochloride
The BOC group was removed from fert-butyl 4-{2-[(4-methylbenzyl)sulfonyl]thieno[3,2-
20  c]pyridin-4-yl}piperazine-1-carboxylate using Method R. Yield 0.05 g (75 %). White
solid. 'H NMR (300 MHz, DMSO-d6) 5 9.18 (s, 1 H), 8.17 (d, J/=5.5 Hz, 1 H), 8.01 (s, 1
H), 7.67 (d, J/=5.5 Hz, 1 H), 7.38 (s, 1 H), 7.19 (s, 1 H), 7.11 (5, 1 H), 7.00 (s, 1 H), 4.86 (s,
2 H); MS (ESI+) for C19 H21 N3 02 S2 . C1 H m/z 388 (M+H)" . HPLC 90 %, Ry 1.65 min
(ACE3 C8 50x3.0mm, 10-97 % acetonitrile in 3 min).
25
INTERMEDIATE 86
tert-Butyl 4-(2-{[5-chloro-2-(triﬂuoromethyl)benzyl]sulfonyl}thieno[3,2-c]pyridin-4-
yDpiperazine-1-carboxylate
Lithium 4-chlorothieno[3,2-c]pyridine-2-sulfinate (0.44 mmol) was treated with 5-chloro-
30  2-(trifluoromethyl)benzylbromide (0.59 mmol) as described in Method P above and then
reacted further with ert-butyl-piperazine-1-carboxylate as described in Method Q. Yield
0.019 g (7.5 % over two steps). Beige solid. 'H NMR (300 MHz, CDCl) 5 8.12-8.14 (m, 1



H 8.45 (s, 1 H. M (M+l) 481. 15 EXAMPLE 119

1- (3- Met hoxyphenyl ) - 2-[ (4- pi perazi n-1-yl t hi eno[ 3, 2-c] pyri di n-2-yl)

sul f onyl Jwet2ze@amones 2- br ono- | - ( 3- met hoxyphenyl ) et hanone PaasEe@aao®6eror di ng
to method Ato give 1.0 ng of the desired product. 1H NWMR (270 MHz,
CH3OHd4) 8 ppm 3.54 (s, 2 H 3.55-6.62 (m 20 J10.03 Hz, 4 H) 3.82 (s, 3
H 4.06-4.18 (m 4 H 7.20 (dd, J=8.05, 2.24 Hz, 1 H) 7.34- 7.49 (m 2 H)
7.57 (d, J=7.39 Hz, 1 H 7.84 (d, J=6.60 Hz, 1 H 8.06 (d, J6.60 Hz, 1 H)
8.41 (s, 1 H. M5 (M+l) 432. EXAWPLE 120 25 1- Phenyl -

[ (4- pi per Hgih8Q7 $Bt(in, 24D, 7.47 2619 (npy2 HY idt¥1qsy2 H3,B.TH8 8B (med H)aBh6368.72 (m,

he dosi r B0 bl mSrD: 1 Mok BRoRESY BRSO Somproshbaty doacy™

3.57- 3. 660 66 (t J 7.39
AP {&%T%a@lgﬂ%mwﬁém@mnﬁ 16- %ﬁ%ﬂagé%ﬂi@x%lzl%%'f%m , 3(H) 5. 45 (s.

1 H) M5 (M+1l) 402. 30 WO 2004/ 000828 PCT/ SE2003/ 001061 Table 6 O, SR
n I 41 gﬁﬁ%ﬁ%@ 121 4-Pi perazin-1-yl-1-(toluene-4-sulfo (NJI
yl)-THp c] pyridine hydrochloride N\ 122
1- (3- Chl opqf2CHRirbyl-(tPiEReeoaethyl)Bizyilsulfonyl}-4-piperazin-1-ylthieno[3,2-
c]pyridine hydrochloride
The BOC group was removed from zert-butyl 4-(2-{[5-chloro-2-
(trifluoromethyl)benzyl]sulfonyl} thieno[3,2-c]pyridin-4-yl)piperazine-1-carboxylate using
10  Methodr. Yield 0.012 g (92 %). White solid. "H NMR (300 MHz, DMSO-dg) 6 9.05 (s, 1
H), 8.18-8.23 (m, 2 H), 7.78-7.83 (m, 1 H), 7.72-7.76 (m, 1 H), 7.69 (d, J/=5.5 Hz, 1 H),
7.62-7.65 (m, 1 H), 5.07 (s, 2 H), 3.65-3.72 (m, 4 H), 7.25-7.34 (m, 4 H); MS (ESI+) for
C19 H17 C1 F3 N3 02 S2 . C1 H m/z 476 (M+H)". HPLC 90 %, Rt 1.65 min (ACE3 C8
50x3.0mm, 10-97 % acetonitrile in 3 min).
15
INTERMEDIATE 87
tert-Butyl 4-{2-[(3,5-dimethoxybenzyl)sulfonyl]thieno[3,2-c]pyridin-4-yl} piperazine-1-
carboxylate
Lithium 4-chlorothieno[3,2-c]pyridine-2-sulfinate (0.44 mmol) was treated with 3,5-
20  dimethoxybenzylbromide (0.59 mmol) as described in Method P above and then reacted
further with ferz-butyl-piperazine-1-carboxylate as described in Method Q. Yield 0.02 g
(10 % over two steps). Beige solid. '"H NMR (300 MHz, CDCl5) 6 8.14-8.18 (m, 1 H), 7.55
(s, 1 H), 6.40-6.45 (m, 1 H), 6.26-6.34 (m, 2 H), 4.39 (s, 2 H), 3.54-3.72 (m, 14 H), 1.50 (s,
9 H); MS (ESI+) for C25 H31 N3 06 S, m/z 534 (M+H)". HPLC 69 %, Rt 1.99min (YMC
25 ODS AQ, 33x3mm, 10-90 % acetonitrile in 3 min).

EXAMPLE 113
2-[(3,5-Dimethoxybenzyl)sulfonyl]-4-piperazin-1-ylthieno[3,2-c]pyridine
hydrochloride

30 The BOC group was removed from zert-butyl 4-{2-[(3,5-
dimethoxybenzyl)sulfonyl]thieno[3,2-c}pyridin-4-yl}piperazine-1-carboxylate using
Method R. Yield 0.01g (62%). White solid. "H NMR (300 MHz, DMSO-dg) & 9.09 (s, 1



NJI  1)-4-piperazin-1-yl-1Hpyrrolo[3,2 c]pyridine hydrochloride / N C
123 1-( 3, 4- Di net hoxy- benzenesul fonyl)-4 (N)

- pi per aziwolegdoobsdspyrr ol o[ 3, 2-c] py ridi ne hydrochl ori deCir/SE2043/0Q060 \ 124
4- (4-Piperazin-1-yl-pyrrolo[3,2-c]p (NJi yridine-I|-sulfonyl)-benzonitrile
hydrochl oride CN 125

1- (4, 5-Di chl oro-thi ophene- 2-sul fonyl)-4-pi perazin-1-yl-1H CI S N

pyrrol o[ 3, 2-c] pyridine hydrochloride I CI] C N 126

1- (2-Chl oro-4-fluoro-benzenesul fony L. 1)-4-piperazin-1-yl-IH pyrrolo[3, 2-
Cl c] pyr i H),8el 8nddi~o6.1 w, i1d€), 8.02 (5, VD), 70694036 8 Z&IRCH) SE206H0@1,A6T), \ 127

nyar oohl V4838 %85?%4(83 SEENECR LA IWIRE Y (e 4[?2%'3613%,@% e

- i per azi fisk o MO S?W s ehav! BPLCHO, RY it @@&129

1-(4-Buty 4-pl perazin-1-yl - Hpyrrolo --_. A NI

c) pyri di n#x3ynmoc H-87 I"/decemﬁmle in 3 min).

1-(4- P§1enoxy- benzenesul fonyl ) - 4- pi perazi n-1-yl -1 Hpyrrolo(3,2- ---. N Jl
EXAMPLE 114

2-[(2-Naphthylmethyl)sulfonyl]-4-piperazin-1-ylthieno[3,2-c]pyridine hydrochloride
2-(Bromomethyl)naphthalene was used according to Method P-R to give 12.4 mg of the
desired product. "H NMR (270 MHz, CH30H-d,) 8 ppm (obscured by CH;0H, 4H) 3.70-

10 3.79 (m, 4 H) 4.95 (s, 2 H) 7.36-7.58 (m, 3 H) 7.70-7.91 (m, 6 H) 8.02 (d, /~6.60 Hz, 1 H).
MS (M+1) 424,

EXAMPLE 115
4-Piperazin-1-yl-2-{[4-(1,2,3-thiadiazol-4-yl)benzyl]sulfonyl} thieno[3,2-c]pyridine
15 hydrochloride
4-[4-(Bromomethyl)phenyl]-1,2,3-thiadiazole was used according to Method P-R to give
4.8 mg of the desired product. 'H NMR (270 MHz, CH30H-d,) & ppm 3.41-3.50 (m, 4 H)
3.54 (s, 2 H) 3.89-3.98 (m, 4 H) 7.45 (d, /=8.44 Hz, 2 H) 7.75 (d, J/=6.33 Hz, 1 H) 7.96-
8.13 (m, 4 H) 9.31 (s, 1 H). MS (M+1) 458.
20
EXAMPLE 116
1-(4-Pyrrolidin-1-ylphenyl)-2-[(4-piperazine-1-ylthieno[3,2-c]pyridin-2-yl) sulfonyl]
ethanone hydrochloride
2-Bromo-1-(4-pyrrolidin-1-ylphenyl)ethanone was used according to Method P-R to give
25  19.6 mg of the desired product. "H NMR (270 MHz, CH30H-ds) 8 ppm 2.02-2.12 (m, 4 H)
2.69 (s, 1 H) 3.37 (t, J=6.73 Hz, 4 H) 3.54 (s, 1 H) 3.56.3.64 (m, 4 H) 4.12-4.22 (m, 4 H)
6.55 (d, /=8.97 Hz, 2 H) 7.78-7.90 (m, 3 H) 8.03 (d, /~6.86 Hz, 1 H) 8.41 (s, 1 H). MS
(M+1) 471.

30
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2-Bromo-1-[4-(diethylamino)phenyl]ethanone ethanone was used according to Method P-
R to give 9.0 mg of the desired product. '"H NMR (500 MHz, CH30H-ds) 8 ppm 1.16 (,
J=7.06 Hz, 6 H) 3.49-3.66 (m, 10 H) 4.14-4.27 (m, 4 H) 7.13 (br.s, 2 H) 7.85 (d, J/=6.59
Hz, 1 H) 7.98 (d, J=8.48 Hz, 2 H) 8.03 (d, /=6.59 Hz, 1 H) 8.47 (s, 1 H). MS (M+1) 473.

EXAMPLE 118

1-(4-Bromophenyl)-2-[(4-piperazin-1-ylthieno[3,2-c]pyridin-2-yl) sulfonyl] ethanone
2-Bromo-1-(4-bromophenyl)ethanone was used according to method A to give 3.4 mg of
the desired product. "H NMR (270 MHz, CH;0H-d,) 8 ppm 3.55 (s, 2 H) 3.56-3.67 (m, 4
H) 4.08-4.26 (m, 4 H) 7.68 (d, J=8.44 Hz, 2 H) 7.79-7.98 (m, 3 H) 8.06 (d, /=6.60 Hz, 1
H) 8.45 (s, 1 H). MS (M+1) 481.

EXAMPLE 119

1-(3-Methoxyphenyl)-2-[(4-piperazin-1-ylthieno[3,2-c]pyridin-2-yl) sulfonyl} ethanone
2-bromo-1-(3-methoxyphenyl)ethanone was used according to method A to give 1.0 mg of
the desired product. "H NMR (270 MHz, CH30H-d4) 8 ppm 3.54 (s, 2 H) 3.55-6.62 (m,
J=10.03 Hz, 4 H) 3.82 (s, 3 H) 4.06-4.18 (m, 4 H) 7.20 (dd, /=8.05, 2.24 Hz, 1 H) 7.34-
7.49 (m, 2 H) 7.57 (d, J=7.39 Hz, 1 H) 7.84 (d, J=6.60 Hz, 1 H) 8.06 (d, /=6.60 Hz, 1 H)
8.41 (s, 1 H). MS (M+1) 432.

EXAMPLE 120
1-Phenyl-2-[(4-piperazin-1-ylthieno[3,2-c]pyridin-2-yDsulfonyl]ethanone
2-Bromo-1-phenylethanone was used according to method A to give 1.2 mg of the desired
product. "H NMR (270 MHz, CH30H-ds) 8 ppm 3.55 (s, 2 H) 3.57-3.66 (m, 4 H) 4.10-4.24
(m, 4 H) 7.46-4.57 (m, 2 H) 7.66 (t, J=7.39 Hz, 1 H) 7.86 (d, J=6.60 Hz, 1 H) 8.02 (dd,
J=14.12,6.99 Hz, 3 H) 8.46 (s, 1 H). MS (M+1) 402.

p
(Phenyl sul fonyl) - 4-pi perazin-1-yl -1 H pyrrol o[ 3, 2-c] pyri di ne hydrochl ori de
(N) N w0O3a04100pg28- Chl or ophenyl ) sul f onyl ] - 4- pi per azi n- PCYISERM309r06DI Of 3, 2-

JTH



5 R4 Legend to Schene 8: i) Ethylchloroformate, TEA, acetone, NaN3; ii)
Bu3N, DCM and di phenylether; iii) POC13, NaCH, iv) BOC protected am nes
(R4), K2088,20cB@28v) NH3 gas Na, NHACLl, THE vi) Sul phomgir/SEetBooicdes (R ),
NaH, THF;, vii) HO/diethyl ether, methanol. 10 | NTERMEDI ATE 88
(2E)-3-(1-Benzyl -1 Hpyrrol -2-yl)acryl oyl azide To a m xture of

1- benzyl -1 H pyrrol e- 2-car bal dehyde (28.4g, 0.125npl) and TEA (13.5 ni,
0.187 nmol) in acetone (300 nL) was added ethylchloroformate (17.9 niL, O0.87
nol) dropwi se. The reaction was stirred for 1.5 h after which NaN3 (13 g,
0. 200 nol )Tabke 620 15 (100 nL) was added. After 2h, the reaction was diluted
with water and | eft overnight. The acetone was renoved and the product was
filtered off to afford 21.4 g of a light brown solid. This conpound was
taken to the next step. | NTERVEDI ATE 89 WD 2004/ 000828 PCT/ SE2003/ 001061

1- Benzyl - 1, 5-di hydro-pyrrol of 3, 2-c] pyri (%“Iliéo- one was prepared by the
literature procedure according to C NQCq; E. Bisangi; J-M Lhoste; J.
M spelter; Tetrahedron, Vol 32, pp N73-178Q, (1976). To a stirred solution
of n-tributylanmine (30 nL) in di phen)hATher (150 nL) heated to 195 5 C
was slowy added during 30 mnutes a ution of the acyl azide dissolved
in DCM (150 nL). The reaction m xture was stirred at 195 C for 1 hour and
then cooled to room tenperature. Pentane (1.0 L) and ether (1.0 L) was
added to the-reactionmxture and the precipitate wascollegted by
filtrati onff M ude solid was triturated with ether tjo gi%e 6.49 & (81

% of the| purre priadugtazinRula{(pulldud5% Ms (ESI) niz H) ;i INNWR 10
(DVBO-d6, | 25 C, 270, 18) .S Sf. .S ), 7.43-7.14 : 7.0@(d, J
=7.12 H| 1 H), nl?ég-pér.“ﬂég’f"pyr h?’dr%“.gﬂﬁgge(s, 2 H). I NTER :

1- Benzyl -#-chl oro- 1H i ndole 15 POC13 (3.11 m, 33.4 myol) was added to

1- benzyl - 1, 5- di hydr o- 4H pyrrol o[ 3, 2 c] pyri di n-4-one (3. 1 mol) and

m xture was ex”aﬁ)t.zﬁﬁpé’r‘éz‘inrh-y- .ptypr&%ﬁ,z.ti mes. The organid | gdyer

t he react|oni2sas [Qt@ChReb-BinetldBéazénadulfatl. NaOH (1M wag added and t[hﬂ]
o . N
c]pyridine hydrochloride

123 1-(3,4-Dimethoxy-benzenesulfonyl)-4
-piperazin-1-yl-1H-pyrrolo[3,2-c]py
ridine hydrochloride

124 4-(4-Piperazin-1-yl-pyrrolo[3,2-c]p
yridine- 1-sulfonyl)-benzonitrile hydrochloride

125 1-(4,5-Dichloro-thiophene-2-sulfonyl)-4-piperazin-1-yl-1H- cl SN N
pyrrolo[3,2-c]pyridine hydrochloride m/ [ j
N
Cl
126 1-(2-Chloro-4-fluoro-benzenesulfony N
1)-4-piperazin-1-yl-1H-pyrrolo[3,2- [ j
N

c]pyridine hydrochloride




were dried (MySO4),

chr omat ogr aphy

The prodwwO 20@00082Ken to
4- (1- benzyl
m xture of 1-benzyl
nmol ) and 25 Boc-piperazine (1.79 g, 9.64 mol)
stirred at 120 C for 48 h.

filtered and the solvent was renoved. Fl ash

(DCM Hept ane/ MeCH 4:15:1) gave 1.17 g (29 %9 of product.

20 the next step.
-4-chloro-1Hindole (1.17 g,

Addi t i onal

| NTERVEDI ATEC3SER@s00Bat vl

-1 Hpyrrolo [3,2-c]pyridin-4-yl)piperazine-I|-carboxylate A

4.82 mmol ),
in DVSO (75 nL) was

of Boc-pi perazine (4 equiv.) was

K2C03 (2.0 g,

added and the reaction was run for another 48 h. The reaction was diluted
| Wit h

wi th ethyl

BOet &

tl @h@@ﬁ&thats)sulmﬂ-quam-wmhpmb [3&s heg

SeyV

portionsy of water, SIE‘erJMo%H@t ogr aphy ( DCM MeCOH Hept )ngxe 0]51
g of starting malt rla and O g of product. 1HNVR (( ) m
1H, 7.25 30 7.24 (m 311), 704698(m 3H), 6.73-6. , 6.53-6]52
(m 1H),[5.19 (s, 211), 3.63- 3.59 (m 8H), 1.47 (s, 911 (BSI) 393 (M
+ H+;, Hurity (HPLC_colum ACE) 95% WD 2004/ 000828 PCT/ SE2003/ 01061

| NTERVEDI ATE2892  [t1e(ChiBret tiyibphene-2-sulfonyl)-4 Cle S\

4- (1H pyfrrol of 3, .plﬁe]r&}}ﬁtll ﬁjlﬁ p?,nyll)[)g picper azi ne- 1 - car boxyl at@rmﬁf/«j

4- (1-bengzyl -1 H-pyrrol 0 pyri di n-4-yl ) pi perazi ne- |- car boxyl 383 1o,
5 0.488 mol ) wals qcblérﬂ)dcln THE (6 nmi) and liquid gmonia (14 n) in a
30 nL vigl. Na (67 ng, 2.93 rrm)l) was added in portlcns and t hg reaction

t ur ned vioteji;—AfRt mdtheTeact o et
to room terrpﬂegr at Jr%%ﬁyb%ﬁgesulmﬁh% Zén Emﬁg&lr ggl dy j Ete W|th
DCM Rectyst al | i Fawridee ydesladpt ane) gave 112 ng of @ HNI\/R
(CD30D) 5 8.66 (s, 1H, 7.89 (d, 1H, J =5.80 Hz), 7.1

6.89-6.86 (m 1H), 6.57-6.56 (m 1H), 3.67-3.60 (m 81 s, 911) Vs
(ESI') 30B (M+ H+; Purity (HPLC, colum ACE) 95% Met

sul phonylation: tert-butyl 4-(1H-pyrrolol3 2-cloyridi razine-l

car boxyl ht e13% ot H-4Phagyy-eagspesulondidrpigerazing-dd HinyEelo(4- )

di spense|to 10 nlc)pylibinamyadoshloride h screwcap. A suspensi g E 1488
mol, 1.5 equiv.) in THE (15 nL) was di spense evenly t s N
containi pg the splution of tert-butyl 4-(1H pyrrolo[3,

c] pyridi p-4-yl)p| perazi ne-1-carboxylate and stired for| approxingtely for |15
mn. Different >ulfonyl chlorides were dissolved in THF_P'(Z m.) each and
added dr

-&p——'ﬂ' Se

lu(Phe lsulf(_’)ﬂy'fl) 4 -piperazin-1-yl-1H-pyrrolo[3,2-c]pyridine
hydrochloride

®

132

1-[(4-Chlorophenyl)sulfonyl]-4-piperazin-1-yl-1H-pyrrolo[3,2-

pyrrolo[3,2-c]pyridine hydrochloride

clpyridine hydrochloride [ j
N
133 1-[(4-Methoxyphenyl)sulfonyl]-4-piperazin-1-yl-1H-pyrrolo[3,2- N
c]pyridine hydrochloride [ ]
N
134 1-[(2-Methoxy-5-methylphenyl)sulfonyl]-4-piperazin-1-yl-1H-




m xt ur es.

and shake for 2 hour

The reactions were quenched with MeOH (100 L) and PS-Trisam ne (3
equiv.) 20 was added to each vi al
filtered woaoedm®od28l trat es

s. The m xtures were

wer e concentrate under vacu®cil/SER@3powauct s

that were not pure enough ( Purity < 90% were purified by preparative
chromat ography using acetonitrile-water gradients containing 0.1%

triflouroacetic acid. After
were coll ected and,

concentrat ed.

HPLC anal ysis fractions that were >_
25 Met hod T BOC deprotection;

90% pure
The

Boc- prot ect ed conpound was dissolved in MeOH (2 m) and HCL/ et her (2 n)

was addef. K5t er |445penazin-1tHid-{Balriflepbometad)pheeyiivvédyl}-WH 20 N

PCT/ SE2003/001061pyn$lgg|§|§§\g§p&1é Odickignt - But yl - 4- [ 1- (ph _y|)-}_

H pyrrolp [3,2-c] "pyridin<4-yl] pip erazine-l - carboxX f i on {by

recrystallization gave 16 ng (56 % after Boc-deproted NVR ( CDC13)

S 8.03-8L01 (m H) 789786(m 211), 7.57-7.39 (m L6 64 (m

1H), 3.55-3.52 (m 8H), 1.47 (s, 911); M (ESI) 443 (M + |—|)+ Purity (HPLC,

col um 9%@ | NTERVEDI ATE 94 10

t ent - But [ (4-chl orophenyl ) sul fonyl]-1H pyrrol o[ 3, 2-c] pyri di n-4-yl }pi

per azi ne- 1 carboxylate Purification by preparative HPLC gave 4 ng (11 %

after Boc-deprotection. 1HNMR (CDC13) 8 8.03-7.51 (m 7H), 6.89-6.87 (m

1H), 3.91-3.66 (m 8H), 1.47 (s, 9H); M5 (ESI) 377(M+ H)+, Purity (HPLC,

colum ACE) 95% 15 | NTERVEDI ATE 95 tent-Butyl -

1-[ (4- et hoxyphenyl )sul'fonyl] -1H pyrrolo [3, 2- yridi n-4-

yl } pi per azi ne arboxyl ate o fication by re alllzatlon Et her)

gave 21 ny (B ) after boot ection. 20i1HNMR ( CDCL13) 8 2-8.00 (m

| H), 7.84-7.80c§m 2H), 7. 46(m H) 7 38 (m 692686

(m 2H), 6\ 62 (hn 1 3 79 ]’ %(_@L&D&@
/

10

15

N
@
R4
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Legend to Scheme 8: i) Ethylchloroformate, TEA, acetone, NaNj; ii) Bu;N, DCM and diphenylether; iii)
POCl;, NaOH; iv) BOC protected amines (R4), K,COs3, DMSO; v) NH; gas Na, NH,C], THF vi) Sulphonyl
chlorides (R"), NaH, THF; vii) HCl/diethyl ether, methanol.

INTERMEDIATE 88
(2E)-3-(1-Benzyl-1H-pyrrol-2-yl)acryloyl azide
To a mixture of 1-benzyl-1H-pyrrole-2-carbaldehyde (28.4g, 0.125mol) and TEA (13.5
mL, 0.187 mol) in acetone (300 mL) was added ethylchloroformate (17.9 mL, 0.87 mol)
dropwise. The reaction was stirred for 1.5 h after which NaNj3 (13 g, 0.200 mol) in H,O
(100 mL) was added. After 2h, the reaction was diluted with water and left overnight. The

acetone was removed and the product was filtered off to afford 21.4 g of a light brown

solid. This

compound was taken to the next step.

INTERMEDIATE 89



M5 (EST) 473 (M+ H+; Purity (HPLC, columm ACE) 95% | NTERMEDI ATE 96 25
t ent - But yl

4- (1-{[ 2-worzoé4ees28net hyl ) phenyl ] sul f onyl } - 1H pyrr ol o[ 3 PRT(SERYosi0aiont 4-

yl ) pi perazi ne- 1-carboxylate Purification by preparative HPLC gave 8.6 ngy
(25 %9 after boc-deprotection. 1HNVR (CDC1l3) 8 8.14-8.11 (m 1H),
8.01-7.94 (m 2H), 7.89-7.72 (m 311), 7.37-7.34 (m 1H), 6.89-6.88 (m
1H), 3.93-3.89 (m 4H), 3.71-3.67 (m 41-1), 1.47 (s, 9H); M5 (ESI) 511 (M
+ 30 Hy+; Purity (HPLC, columm ACE) 95% WO 2004/000828 PCT/ SE2003/001061
| NTERVEDI1ABEnAT-115edihyBud-plyrrolo[3,2-c]pyridin-4-one was prepared by the literature

4-{1-[ (2- met hoxy-5-net hyl phenyl )sul fonyl ]-1 I 2- I di n-4-

yl } pi per 2Xperslure aggarding té‘t% %?WFQ%%@F%?A%&/‘F%\E@%&&%'{Iilpﬁglg%;/el 20. 3 ny
(32 % af’fe?fal&ﬁf’rﬂ%l%&,egb'7?3‘-‘786,](39%)! 5 (CDCL3) S 7.95-7.92 (m 2H),
7.74-7.72 (m 1I—B, 7.44-7.40 (m” 2H), 6.85-6.77 (in, 2H), 3.92-3.88 (m
4H), 3. 700 sstirBid)sphBiofDf B-tEibulyiaminpy30 RLBM diphergHpthen (149 nils) hegig:to i85 ( ES| )

4~ Pi i s hwas ol Aoty s STt rouoBl GRS B0 pa05 St inREM
hydrochl g s@igy ) Proih SRGSHIEAR Y as SRLOS hid®5(0@ 46 1 TRk MREMBSIEGHed © bl - buty!
g’[[%pgh c]iépyrl Zﬂldn_ YT pip - 0 |

4- (1H pyryv o erazine-1-carboxylate the title

conpound tehp&ratie. Pehfahd/Bl.RT) add 3ihér (19yE) was ddiledtto the ré@olvinGiXioe end the5 i n,
ACE C8), Purity. 91%_ M5

AR 357 (Mr1) 1HNI S4 | D). S 2,39, (s,

3. 48 (m Meqipitate ygs ponlecedlyy ﬁlﬁ(ztgoq-ziheyealeffl(@%s ﬁ%ﬁteff %}1 Eter @(:@_vqéﬁﬂ)z,
15 2 H 7,850 |f§ﬁ}- 5050/ H): 'H NMR
1-(3-Chl cﬁ@ﬁfg)%g%ﬁ%gﬁi&g%gsu %%15 C— 49-5p/f)’pl\élrsa(]zzlsﬂ-nil-zy2|2-sl(lqll- @Frgll o [3,2-c]
pyri dione (DMSOaishe s PCIR7R06)F Wb bo-s2t Hpthdad-Badmn 6 H), 7H0Yd, Ichl dR2iHie 1(29. 0
ng) was added to tert-butyl 4-%1H—
pyr rol o[ 3ROSR H—)»ﬁ{ﬁ)(sp ABzi ne-1 - carboxyl ate the title conpound (6.3
ng). LCMS RT: 1.563 (System 10 till 40% MeCN over 1.5 mn, ACE C8),
Purity. 96% Ms: 392 (Ml).

INTERMEDIATE 90

1-Benzyl-4-chloro-1H-indole
15 POCL (3.11 mL, 33.4 mmol) was added to 1-benzyl-1,5-dihydro-4H-pyrrolo[3,2-
c]pyridin-4-one (3.75 g, 16.7 mmol) and the reaction was stirred at 120°C for 2h. NaOH
(1M) was added and the mixture was extracted with DCM three times. The organic layers
were dried (MgSOy), filtered and the solvent was removed. Flash chromatography
(DCM/Heptane/MeOH 4:15:1) gave 1.17 g (29 %) of product. The product was taken to
20  the next step.

INTERMEDIATE 91

tert-Butyl 4-(1-benzyl-1H-pyrrolo[3,2-c]pyridin-4-yD)piperazine-1-carboxylate

A mixture of 1-benzyl-4-chloro-1H-indole (1.17 g, 4.82 mmol), K2COs (2.0 g, mmol) and
25  Boc-piperazine (1.79 g, 9.64 mmol) in DMSO (75 mL) was stirred at 120 °C for 48 h.

Additional of Boc-piperazine (4 equiv.) was added and the reaction was run for another 48

h. The reaction was diluted with ethyl acetate (200 mL) and the mixture was washed with

several portions of water. Flash chromatography (DCM/MeOH/Heptane 4:1:15) gave 0.51

g of starting material and 0.38 g of product. "HNMR (CD;0D) & 7.87-7.85 (m, 1H), 7.25-
30  7.24 (m, 3H), 7.04-6.98 (m, 3H), 6.73-6.71 (m, 1H), 6.53-6.52 (m, 1H), 5.19 (s, 2H), 3.63-

3.59 (m, 8H), 1.47 (s, 9H); MS (ESI) 393 (M + H)"; Purity (HPLC, column ACE) 95%



25 EXAMPLE 123 1- (3, 4-Di nmet hoxy-b enzenesul fonyl ) - 4-pi perazin-1-y1-1

H pyrrolo [3,2-c] pyridine hydrochloride 3,4-D nethoxybenzenul fonyl

chl ori de wBQo&i/qpy28was added to tert-butyl 4-(1H pyrrol ®CT/SE2003/001061

[ 3, 2-c] pyridin-4-yl)pi perazine-I|-carboxylate the title conmpound (8.5 ng).
LCMS 30 RT: 1.284 (System 10 till 40% MeCN over 1.5 min, ACE C8), Purity.
92% Ms: 404 (Mtl) 1HNWMR (CD3OD) 5 ppm 3.50 (m J=4.21 Hz, 2 H 3.85 (d,
J=3.22 Hz, 4 H) 4.10 WD 2004/000828 PCT/ SE2003/001061 (m J=3.96 Hz, 2 H)
7.11 (d, J=8.66 Hz, 1 H) 7.23 (d, J=3.46 Hz, 1 H) 7.48 (d, J=1.73 Hz, 1 H)
EXZ\KL/P(L(IJEId J8.54, 1.86 Hz, 1 H 7.92 (s, 2 H 8.07 (d, J=3.46 Hz, 1 H).

ﬁ- 84- Pkﬁﬁiﬁfwfwrrw ol o[ 3, 2-c] pyridi ne-1-sul fonyl)-benzonitrile

ydrochl ogjy 3501 Adinl4- etﬁﬁné-maemylms added to
tert-butyl 4- ( H py rro S‘H*’;’ |§1'Dt4)ﬂf pi perazi ne-1-car boxyl ate the
title corxzpzrtBlayl(@(nbmg)yl 1Hepws>1 2@]pm¢n- - dpiperring lrearhoralie (ASMmsver 1.5

4 08 (CE G mp Rt d R gt bl e Gl SLPARY A2 A, 67

Hz, 2 NEEMBL 82 8imol) was added in portlons and the reaction turned violet. After 30 min
1(45DchlorothlopheneZsulfonyl {)lperazml- | -1 Hpyrrolo [3, 2-c]
pyri di ne NHy@lf@@thM@ﬁﬁé@edl@thr@@ﬂ‘@?ﬂﬁ 19 TopRdpEPSA TFB‘?]?F]%&‘F}SOH de (32.4

mg) was gldg‘lOQ’f& Qn& e reﬁhﬁ%\kras adirhbted with DCM. Recrystalhzatlﬁn (DC%\/][/IéIeptan gave

pyrrol of pyrt erazi ne -carboxylate t conpound (0.3
ng). LC MBio of&xﬂﬁ& sbﬁaslifmmkqamm W@%CN—IQW9@,5HM#58WZ)C8)1S-
Purity. 92% . 418 é 20 EXAMPLE 1

1- ( 2- 1thl of 31 4§ 1B 163%6:86 EMe SH). 161656 ﬂmpﬂrnaﬁaéir%ﬁﬁ(lw SHLAR (EoT1D); MS

EggZSC]ﬁgg/{%ﬁig@d@ggdfggf? {yl(%ﬁ, ﬁ%ﬁ{ﬁééE %_robenzenesul fonyl chloride

pyrrol o[ 3, 2-c] pyri di n-4-y| ) pi perazi ne-1-carboxylate the title conmpound (2.4

L Ms 25 RT: 1.361 stem 10 till 40% Me over. '
gg% ity. obixthok$ fgggllphonyla ion: fert-butyl 4- (1H—pyrgolo[9\2|—c]\1/)yr1d1n-45—yfﬂ)igérazAl%g-1(-3) '

carboxylate (total 1.391 mmol, 1 equiv.) dissolved in THF (14 mL) and dispense to 10 mL

15  vials with screwcap. A suspension of NaH ( 0.1488 mmol, 1.5 equiv.) in THF (15 mL)
was dispense evenly to the vials containing the solution of zer¢-butyl 4-(1H-pyrrolo[3,2-
clpyridin-4-yl)piperazine-1-carboxylate and stired for approximately for 15 min. Different
sulfonylchlorides were dissolved in THF (2 mL) each and added drop-wise to the reaction
mixtures. The reactions were quenched with MeOH (100 pL) and PS-Trisamine (3 equiv.)

20  was added to each vial and shake for 2 hours. The mixtures were filtered and the filtrates
were concentrate under vacuum. The products that were not pure enough ( Purity < 90%)
were purified by preparative chromatography using acetonitrile-water gradients containing
0.1% triflouroacetic acid. After HPLC analysis fractions that were > 90% pure were
collected and concentrated.

25
Method T BOC deprotection; The Boc-protected compound was dissolved in MeOH (2
mL) and HCL/ether (2 mL) was added. After 45 min the solvent was removed.



(M+1) IHNVR (CD3CD) b ppm3.51 (m 4 H 4.08 (m 4 H 7.23 (dd, J=3.96, 0.49
Hz, 1 H 7.47 (m 1 H 7.55 (dd, J=8.41, 2.47 Hz, 2 H) 7.62 (d, J=6.93 Hz,
1 H 7.91W0ap0430678288 Hz, 1 H) 8.06 (d, J=3.96 Hz, 1 H) PCIBERD320041 000828
PCT/ SE2003/ 001061 EXAMPLE 127

1- Phenyl met hanesul f onyl - 4- pi perazin-1-yl-1H pyrrol o [ 3, 2-c] pyri di ne

hydr ochl ori de Phenyl - met hanesul fonyl chloride (24.6 ng) was added to
tert-butyl 4-(1H pyrrolo[3,2- c]pyridin-4-yl)piperazine-I|-carboxyl ate the
title conpound (0.2 ng). LC/MS RT: 1.007 5 (System 10 till 40% MeCN over
1.5 min, BCEERWIEDIAGIE ©9. 90% Ms: 357 (M+1l). EXAMPLE 128

RSP T bt Tl R AR R IR AN e R

was addedcﬁlq,okﬂate- butyl 4-(1H
pyrrol o[ 3, 2-c] pyri di n-4-yl ) pi perazi ne-|-carboxylate the title conpound (7.2
ny) . NBunfmauom bygacrysglizatinmgrve il b mgl(G% Wediér Bosrdeprdeation, ACE C8),

e '4t G B idCe) s s OhiLIBi ﬁé’f&/%% %62311 AR 6

hydr ochl omsi@ 5543 bb But lhanzeresy) e {150 Pﬁn
tert-butyl ((9IH—pyrroIo3 2- c]pyr|d|n4yl |pera2|n carboxylatethe

title comp&ID@S5Va1.9 ng). LC/MS RT: 1.904 (System 10 till 40% MeCN over
1.5 mn, ACE C8), Purity. 95% WMs: 400 (M+H) 1HNMR 20 (CD30OD) S ppm 0. 90
(t, J=7.18 Hz, 3 H) 1.31 (m 2 H 1.55 (m 2 H 2.67 (m 2 H 3.50 (m 4

H 4.09 (INTERMHESEARE 94 H 7.25 (d, J=3.71 Hz, 2 H 7.44 (d, J=8.16 Hz, 2
H 7.91 ; 2 H 8.02 gm 2 H. EXAMPLE 130 25 1-(4-Ph

epoxyl®en éhﬁﬂwl'ﬁoﬂyﬂ(i'f lospplenyDsulfanyll-1 Hrpysyelot3. 3chpyridingl yl} piperazine-

hydr ochl o g ((I‘é&-f penoxy) benzene) sul fonyl chloride (34.7 ng) was added to
tert- buty ﬂz pyrrol o[ 3, 2-c] pyridi n-4-yl) pi perazi ne-1-carboxyl ate the
title conPurifichtion Dy Prepayativie GHINEC gave 4 mg (11 %) after Boc-deprotection.

'HNMR (CDCls) & 8.03-7.51 (m, 7H), 6.89-6.87 (m, 1H), 3.91-3.66 (m, 8H), 1.47 (s, 9H);
MS (EST) 377 (M + H)"; Purity (HPLC, column ACE) 95%.
15
INTERMEDIATE 95
tert-Butyl-4-{1-[(4-methoxyphenyl)sulfonyl]-1H-pyrrolo[3,2-c]pyridin-4-
yl}piperazine-1-carboxylate
Purification by recrystallization (MeOH/Ether) gave 21 mg (67 %) after boc-deprotection.
20 'HNMR (CDCls) & 8.02-8.00 (m, 1H), 7.84-7.80 (m, 2H), 7.48-7.46 (m, 1H), 7.41-7.38 (m,
1H), 6.92-6.86 (m, 2H), 6.64-6.62 (m, 1H), 3.79 (s, 3H), 3.57-3.52 (m, 8H), 1.48 (s, 9H);
MS (ESI) 473 (M + H)"; Purity (HPLC, column ACE) 95%.

INTERMEDIATE 96
25  tert-Butyl 4-(1-{[2-(trifluoromethyl)phenyl]sulfonyl}-1H-pyrrolo[3,2-c]pyridin-4-
yl)piperazine-1-carboxylate
Purification by preparative HPLC gave 8.6 mg (25 %) after boc-deprotection. "HNMR
(CDCls) 6 8.14-8.11 (m, 1H), 8.01-7.94 (m, 2H), 7.89-7.72 (m, 3H), 7.37-7.34 (m, 1H),
6.89-6.88 (m, 1H), 3.93-3.89 (m, 4H), 3.71-3.67 (m, 4H), 1.47 (s, 9H); MS (ESI) 511 (M +
30 H)"; Purity (HPLC, column ACE) 95%.



RT: 1.839 (System 10 till 40% MeCN over 1.5 mn, ACE C8), Purity. 95% Ms:
436 30 (M+r1l) 1HNMR (CD3OD) S ppm 3.50 (m J=3.96 Hz, 4 H 4.09 (m J=4.45
Hz, 4 H) woQBo4/q00&28 J=8. 16, 6.43 Hz, 2 H) 7.26 (m 2 H) PeIAL2(08/0067/. 79 Hz,
2 H 7.90 (m 3 H 801 (d, J=3.71 Hz, 2 H 8.07 (d, J=8.91 Hz, 2 H. WO
2004/ 000828 PCT/ SE2003/ 001061 EXAMPLE 131
1- (Phenyl sul fonyl) - 4-pi perazin-1-yl - 1H pyrrol o[ 3, 2-c] pyri di ne hydrochl ori de
Purification by recrystallization gave 16 ng (56 % after Boc-deprotection.
M5 (EST) 5 343.1 (M+ H)+; Purity (HPLC, colum ACE) 94% EXAMPLE 132 1-
L(g- ChLFr@pEBR%BI%LAIEf)WI ] -4- Bi perazin-1-yl-1 Hpyrrolo [3,2-c] pyridine
ydrochl ori de urification reparativy L ave 4 11 .99 ,after
Boc- depr ofEBuSH .4'N’é(%'EST@OWin%?tBVlP%W%SW@P;ﬁS)%%P‘E@h@:?19 ﬂ&?ﬁ”ﬂ&ﬁ" 96%
EXAMPLE 1 - = Met | )sul fonyl]-4-piperazin-1-yl-1 Hpyrrolo
A Y e "pur 11 catf on Val i 250t

[ 3, 2-c] py I'ne ride Purification by recrystallization
(H) Me O—VPEt hé’lu)iﬁgegioa mr?@r¢®k I%;L@fgam 1B3;mgiSarox &lﬁribgerdepwqi%‘?‘m (M +

+; Purit C m A 9 (% 4
2 (2 b R B L 05 BN DL 7 b A BT 20D 6 836,77 P 2ED:

, 2-C] py i@ Y, | L ' ' L5 10. 3
o’ (32 o) SSPraes (Y HTRRTONG 0,5 OO By 41D, TARG Y T SEHASARRD
col urm ACER7 9% HJ'% PEXAMPIHLC,38umPAGE) 85%n- 1- y| - 1- {
[2-(trifluoronethyl)phenyl] sulfonyl}-1 Hpyrrolo [3,2-c] pyridin e
hydr ochl ori de Purification by preparative HPLC gave 8.6 ng (25 % after
Boc- depr otpsei@ng M (ESI) 411 (M+ H+;, Purity (HPLC, colum ACE) 94% 30

10  4-Piperazin-1-yl-1-(toluene-4-sulfonyl)-1H-pyrrolo[3,2-c]pyridine hydrochloride
p-Toulenesulfonyl chloride (24.6 mg) was added to tert-butyl 4-(1H-pyrrolo[3,2-c]pyridin-
4-yl)piperazine-1-carboxylate the title compound (4.3 mg). LC/MS Rr: 1.374 (System 10
till 40% MeCN over 1.5 min, ACE C8), Purity. 91%. MS: 357 (M+1) "HNMR (CDsOD) §
ppm 2.39 (s, 3 H) 3.48 (m, 4 H) 4.06 (m, 4 H) 7.22 (d, /=3.71 Hz, 1 H) 7.43 (d, /=8.16 Hz,

15  2H)7.95(m,5H).

EXAMPLE 122
1-(3-Chloro-2-methyl-benzenesulfonyl)-4-piperazin-1-yl-1H-pyrrolo[3,2-c]pyridine
hydrochloride

20  3-Chloro-2-methylbenzenesulfonyl chloride (29.0 mg) was added to zert-butyl 4-(1H-
pyrrolo[3,2-c]pyridin-4-yl)piperazine-1-carboxylate the title compound (6.3 mg). LC/MS
Ry: 1.563 (System 10 till 40% MeCN over 1.5 min, ACE C8), Purity. 96%. MS: 392

(MH1).

25 EXAMPLE 123
1-(3,4-Dimethoxy-benzenesulfonyl)-4-piperazin-1-yl-1H-pyrrolo[3,2-c]pyridine
hydrochloride
3,4-Dimethoxybenzenulfonyl chloride (30.5 mg) was added to tert-butyl 4-(1H-
pyrrolo[3,2-c]pyridin-4-yl)piperazine-1-carboxylate the title compound (8.5 mg). LC/MS

30  Rr: 1.284 (System 10 till 40% MeCN over 1.5 min, ACE C8), Purity. 92%. MS: 404
(M+1) "HNMR (CD;0D) § ppm 3.50 (m, J/=4.21 Hz, 2 H) 3.85 (d, /=3.22 Hz, 4 H) 4.10



WO 2004/ 000828 PCT/ SE2003/ 001061 BI OLOG CAL TESTS The ability of a
conpound according to the invention to bind a 5-HT6 receptor, and to be
phar macewvpcadd/opogesef ul , can be determ ned using in vivecarsd2000/00i06t 0
assays known in the 5 art. (a) 5-HT6 binding Assay Binding affinity
experinment for the 5-HI6 receptor are performed in HEK293 cells 10
transfected with 5-HT6 receptor using (3H) -LSD as | abel ed |Iigand accordi ng
to the general nmethod as descri bed by Boess F G et al. Neuropharnacol ogy
vol . 36(4.5) .7 20 1997. \ater cul ture The HEK-293 cell
line tran&f e‘é‘f3e§6 é?t%H? e 1. (?@ééplt@ 7%&%@%‘@@ i) BB bbecdd3 He,

Modi fi ed di Gb
BRL | 10106 60) (B L oot Ui byl (v aie Saie 906 ghr e At dE T (C ase)

(G bco BRL10131-019). The cells were passaged 1: 10 twice a week. 20
Chem cal sEm%ﬁdﬂ QI igand [3H] LSD 60-240 C /nmmol, obtained from Arer sham
Phar maci a (Bucki nghanshi re, Engl and) was |n et hanol and stored at

-20C. Fhegqial rofiles,
are prosentaq PaaREL 1 SRHlols X AR AR Sarsi) G EBhIRAS RFdot it D an

di | ut ed mﬂtwanplmzn@esw«mé ichloFide ﬁlﬁs@mg)awas(}adtbd mwst-lmym @nmpyadlu[nzcost ar

Sampres welde TR b BRI ERG R G Brg it emtban o Aot (oS b 1980 v,

G oni ngen(Syte wnneuotyam:l\r ovdre. imiralA@ru@ptPuﬁty adge g:adoqM-93 MANVAR
measur ed | n Packard 24-wel| Barex plates (Packard instrunents BY.

G oni ngen {CRHEDN paeyd. dham,) 4 Hpd 88 dm, 6306220 @CT+SER 832 6) TORL(m,i41H) 889
prese% )&I Jgk%%% brﬁ) 20 scintillation fluid (Packard Bi osci ence, Meriden,
A ] . , .

EXAMPLE 125
1-(4,5-Dichloro-thiophene-2-sulfonyl)-4-piperazin-1-yl-1H-pyrrolo[3,2-c]pyridine
hydrochloride

15 4,5-Dichloro-thiophene-2-sulfonyl chloride (32.4 mg) was added to tert-butyl 4-(1H-
pyrrolo[3,2-c]pyridin-4-yl)piperazine-1-carboxylate the title compound (0.3 mg). LC/MS
Rr: 1.119 (System 10 till 40% MeCN over 1.5 min, ACE C8), Purity. 92%. MS: 418
(M+1).

20 EXAMPLE 126
1-(2-Chloro-4-fluoro-benzenesulfonyl)-4-piperazin-1-yl-1H-pyrrolo[3,2-c]pyridine
hydrochloride
2-Chloro-4-flourobenzenesulfonyl chloride (29.5 mg) was added to tert-butyl 4-(1H-
pyrrolo[3,2-clpyridin-4-yl)piperazine-1-carboxylate the title compound (2.4 mg). LC/MS

25 Rr: 1.361 (System 10 till 40% MeCN over 1.5 min, ACE C8), Purity. 90%. MS: 396
(M+1) "HNMR (CD;0D) 6 ppm 3.51 (m, 4 H) 4.08 (m, 4 H) 7.23 (dd, J=3.96, 0.49 Hz, 1
H) 7.47 (m, 1 H) 7.55 (dd, J/=8.41, 2.47 Hz, 2 H) 7.62 (d, /=6.93 Hz, 1 H) 7.91 (d, J/=7.18
Hz, 1 H) 8.06 (d, J/=3.96 Hz, 1 H).

30



Buffer 5 The binding buffer consisted of 20 mM HEPES, 150 mM Nad, 10 nmM
Md 2, and 1 M EDTA, pH 7.4. Methods Menbrane preparation 10 Cells were
grown t o wppoeionszBel y 90% confl uence on 24.5 x 24.5 NURCTSERMoane10di shes.
The medi um was aspirated, and after rinsing with ice-cold PBS, the cells
were scraped off wusing 25 m Tris buffer (50 MM Tris-HCI, 1 nM EDTA, 1 nM
EGTA, pH 7.4) and a w ndow scraper. The cells were then broken with a

Pol yt ron honogeni ser, and remaining particulate matter was renoved by

| ow- speed centrifugation, 1 000x g for 5 mn. Finally, 15 the nmenbranes
wer e col EEAMRLBY2hi gh-speed centrifugation (20 000x g), suspended in

bi ndi ng fer, d froze n,aliquots at -70C. Radjoligand binding Frozen
cel | ngﬁ’gk %ﬂ%ﬁ%@ J’Plﬂ%%ﬁ‘%‘t @rlylli-@w&%&#-fhmwﬁpﬁ hydyashlariden, 20

hormgemmrn _Afhah PR ﬂand) fe‘trzw’go v%%r @@wﬂéh'ﬂﬁr%ﬂ Q%dﬁ;g& g@ffham Life

Sci ences, rd| Tf, Eng er cont1 of the
t ubes. M]pmdloﬁhyﬂ)plpgazmhé~calulsa4dd;1tmﬁneetltbe>nmpoﬁmgéhlz fog). IXOMS Ryt £807At 1000

The 0t nol g Tuey S0P Sr | hoeihaior o, Budon g M 857 Bt ana test

conmpounds to the bead-nmenbrane suspension. Follow ng incubation 25 at room
terrperature t he assay plates were subjected to scintillation counting. The
ori gi nal ESAMPRE A28 was fol | owed except for that nembranes were prepared

from H human .5- ece st ead of from HelLa
cel 1 ( o meHe- SARLER lfonbds PSR IO B AR5 2By <11 O
Val i dat | bydrothlowigen 5- HT6 receptors expressed in HelLa cell nenbranes:

sat uratl on b| ndl ng studi es, 30 pharnmacol ogi cal profiles of standard CNS

agent® afn opmeHenylthlondsi($hA masvas addedtte deribatl 4F€éﬁort

7295- 95-
PCT/ SEZO@§?0 6%[%?2 ]%Z?%Cf@%%%;sﬁg? u?aggﬁ;{l zlt%ﬁ%:tgﬂf[ glpﬁg%&,\?pec%ﬁ nd| ng
i ncr easeRr:1i.38a(Slyytemi 10l #@&% Me@Neaver hbintin, ACEACR)ePurtitgdd ) HSH 483 [ 3H] LSD

bound w igh affinity to 5-HT6 receptors. The Kd value was estimated to
2.6 0.2 ased on four separate experinents.

15 EXAMPLE 129
1-(4-Butyl-benzenesulfonyl)-4-piperazin-1-yl-1H-pyrrolo(3,2-c)pyridine hydrochloride
4-N-Butylbenzenesulfonylchloride (30.0 mg) was added to ters-butyl 4-(1H-pyrrolo[3,2-
c]pyridin-4-yl)piperazine-1-carboxylate the title compound (11.9 mg). LC/MS Rr: 1.904
(System 10 till 40% MeCN over 1.5 min, ACE C8), Purity. 95%. MS: 400 (M+1) 'HNMR

20 (CD;0D) & ppm 0.90 (t, /=7.18 Hz, 3 H) 1.31 (m, 2 H) 1.55 (m, 2 H) 2.67 (m, 2 H) 3.50
(m, 4 H) 4.09 (m, J=3.96 Hz, 4 H) 7.25 (d, J/=3.71 Hz, 2 H) 7.44 (d, J/=8.16 Hz, 2 H) 7.91
(m, 2 H) 8.02 (m, 2 H).

EXAMPLE 130

25  1-(4-Phenoxy-benzenesulfonyl)-4-piperazin-1-yl-1H-pyrrolo(3,2-c)pyridine
hydrochloride
(4-Phenoxy)benzene)sulfonyl chloride (34.7 mg) was added to zert-butyl 4-(1H-
pyrrolo[3,2-c]pyridin-4-yl)piperazine-1-carboxylate the title compound (12.8 mg). LC/MS
Rr: 1.839 (System 10 till 40% MeCN over 1.5 min, ACE C8), Purity. 95%. MS: 436

30 (M+1) "HNMR (CD;OD) & ppm 3.50 (m, J=3.96 Hz, 4 H) 4.09 (m, J/=4.45 Hz, 4 H) 7.05
(dd, J=8.16, 6.43 Hz, 2 H) 7.26 (m, 2 H) 7.44 (t, J=7.79 Hz, 2 H) 7.90 (m, 3 H) 8.01 (d,
J=3.71 Hz, 2 H) 8.07 (d, /=8.91 Hz, 2 H).



5 The total binding at 3 nMof [3H LSD, the radioligand concentration used
in the conpetition experinments, was typically 6000 dpm and the specific
bi ndi ng Mepeotmns2870% 5- HT caused a concentrati on dep@ausuoo3omiobi ti on of
[3H LSD binding with an over all average Ki value of 236 nM when tested
agai nst two different nmenbrane preparations. The inter assay variability
over three experinents showed a CV of 10%wth an average K; 10 val ues of
173 nM (SD 30) and a Hi Il coefficient of 0.94 (SD 0.09). The intra assay
variation was 3% (n=4). Ki values for a limted set of reference conpounds
with reported binding affinities at 5-HT6 receptor are presented in Table

7. Al Wfﬁg }ni gands di splaced the specific binding of [3H LSDin a

concentr - 2hdent manner, albeit at different potencies. The rank

or der Ofl-l(lpﬁﬁ?khlﬁ)ﬁluhﬁi CPAMRYNAS P m@izoéﬁgﬂhih dPHenidrigem anserin
( 3] p ’%q s §r482[ ’nM] ITESL?|(h§' ¢

(190 nM_-5-HI' (236 nM  >net hysergl de” ( rgide (1970 nM.
Prot ei n Beifiatipmby resrystalbization govn e mer(26 YoraftenBoe-déprotactionddSWESH Bi oRad

Proteain dfor i ensitive nmethod for the
quanf.gi taﬁﬁ@&%ﬁt?%&éw&ﬁﬁ?@%egcgygﬁzm einutilizing 20 the principle
of protein-dye binding. Anal Bi ochem 1976; 72: 248-54). Bovi ne serum al bum n

was used_as_standard. Scintillation counting The radioactivity was
determ b¥ekar d TopCount TM scintillation counter (Packard 25

o6 The i HREoER o TGk o8Ot S A R 2PN Rin€CF " OXLET et .

Sat ur at | bydreklderideent s At | east 6 concentrations i.n duplicates of
radi gl i -20 nM of LSD), were used 30 in saturation

nd. (Q.1 3H]
expefd ‘fréﬁc(aﬁ‘%bﬁ pespprative BiEL G gryeviaas £H) @) pledBoadenrpiecting. MS @12 3Bt ween
total bindingyapdiioenrsecesili ~agdgdrg, which was determ ned as the binding
of radi o@?gg%)d’m 2%%4/ 9808@8“5P%?g¥;%03/ 001061 in the presence of 5 gM
| isuride. Bnmax and the dissociation constant, Kd, were determ ned fromthe

non- 1| i nwﬁﬁi on anal ysis using equation 1. L" is the unlzound

concent : adioligand, and is y is the amount bound. = BX. Lu y Lu
+ Kd (eQIL?@LM@tkuyphenyl)sulfonyl]-4-piperazin-l-yl—lH-pyrrolo[3,2—c]pyridine

15 . hydrochloride

Purification by recrystallization (MeOH/Ether) gave 21 mg (67 %) after Boc-deprotection.
MS (ESI) 373 (M + H)"; Purity (HPLC, column ACE) 92%

EXAMPLE 134

20  1-[(2-Methoxy-S-methylphenyl)sulfonyl}-4-piperazin-1-yl-1 H-pyrrolo[3,2-c]pyridine
hydrochloride
Purification by preparative HPLC gave 10.3 mg (32 %) after Boc-deprotection. MS (ESI)
387 (M + H)"; Purity (HPLC, column ACE) 95%.

25 EXAMPLE 135
4-Piperazin-1-yl-1-{[2-(trifluoromethyl)phenyl]sulfonyl}-1H-pyrrolo[3,2-¢]pyridine
hydrochloride
Purification by preparative HPLC gave 8.6 mg (25 %) after Boc-deprotection. MS (ESI)
411 (M + H)"; Purity (HPLC, column ACE) 94%.
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5 Conpetition experinents Total - and non-specific binding of radioligand
was defined in eight replicates of each. Sanples containing test conpound
were run wWo 2deglopgat e at 11 concentrations. | ncubati ons PClSEe00GanT0sed out
at roomtenperature for 3 hours. The IC50 value, i.e. the concentration of
10 test conpound that inhibited 50% of the specific binding of radioligand,
was determined wth non linear regression analysis and the K; val ue was
cal cul ated using the nethod of [Cheng Y.C. Biochem Pharmacol. 22,

3099- 3108, 1973S] equation 2. 1C50 Ki = (equation 2) 1+ L L Ka L =
concent r BIDDOGIC ALAESTS gand 15 Kd = Affinity of radioligand (b) 5-HT6
Intrinsic Activity Assay Antagonists to the 5-HT6 receptor were
characterized by nmeasuring inhibition of 5-HT 20 induced increase in cAWP
in HEK 2 : f%;%hgﬁﬁh' En B WBR iveit 1 eRce aad ®tbeal .
(1997) Ngﬁér:g]%hélrsormcol gy Q%Céd;é%E?ZO) 1@@??21}}}3(5&%%%%%%‘?50 6 cells were
seeded i phi@layduyishieuseda! o Rder@hlingd RingSin dtvodand 6/ Sirkyasedysdmo@Qn thenel |
and grown in DMVEM (Dul becco's Modified Eagle Medium (w thout phenol-red)
cont a® ni A4 5% dial yzed Foetal Bovine Serumfor 48 h at 37Cin a 5% C2

i ncubator. The medi um was 25 then aspirated and replaced by 0.1 m assay
medi um ( Hanks Bal ance Salt Sol ution containing 20 nM HEPES, 1.5 nmM

i sobut y| @Uhrxentimgssand 1 ng/ ml bovine serum al bumin). After addition
of test substances, 50 | dissolved in assay nmedium the cells were

i ncubated for 10 mn at 37Cin a 5% CX2 incubator. The nmedi um was again

aspi r at eg;af i sae gg r RO, IS ®h FRfi208 ¢ty e CAMP kit
(Amersha% P Tan%igﬁg%%%%ﬁ?%ggg 8 q%% %03/ 0106? Bi ot ech, Bl OTRAK
RPASSQ) . trifgeddef WiIR -1t a8¢ IsEeS3 IS SOLa ThbdleEHgdM adedrding tbig t he
concentration that caused 50%inhibition of 5-HT (at [5-HT]= 8 tines EC50)

evoked igaisiasehedascddvBlibedsiyBodsh &.G or ahiNeurbfldmacolbGh0dl BEEENT]B-HEB0)
1997.

-
-

Materials
15  Celi culture
The HEK-293 cell line transfected with the 5-HTg receptor was cultured in Dulbeccos

Modified Eagles Medium containing 5 % dialyzed foetal bovine serum, (Gibco BRL
10106-169), 0.5 mM sodium pyruvate and 400 pg/ml Geneticin (G-418) (Gibco
BRL10131-019). The cells were passaged 1:10, twice a week.
20
Chemicals
The radioligand [*H] LSD 60-240 Ci/mmol, obtained from Amersham Pharmacia Biotech,
(Buckinghamshire, England) was in ethanol and stored at -20°C. The unlabelled ligands,
representing different selectivity profiles, are presented in Table 1. The compounds were
25  dissolved in 100% DMSO and diluted with binding buffer.

Disposable
Compounds were diluted in Costar 96 well V-bottom polypropylene plates (Corning Inc.

Costar, NY, USA). Samples were incubated in Packard Optiplate (Packard Instruments
30 B.V., Groningen, The Netherlands). The total amount of added radioligand was measured
in Packard 24-well Barex plates (Packard Instruments B.V., Groningen, The Netherlands)



5 The conpounds in accordance with the invention have a selective affinity
to 5-HT6 receptors with Ki and | C50, corr val ues between 0.5 nMand 5 M or
di spl ay aw@o2oemriobs28i on of [3H LSD > 20 % at 50 nM anaCarsg2@ateyeni st s,
agoni st or partial agonist at 5-HT6. The conmpounds show good sel ectivity
over 5-HTia, 5-HT2a, 5-HT2a, 5-HT2b, 5-HT2c. 10 (c) In vivo assay of
reduction of food intake For a review on serotonin and food intake, see
Blundell, J.E. and Halford, J.C.G (1998) Serotonin and Appetite

Regul ation. Inplications for the Pharmacol ogical Treatnment of GObesity. CNS
Drugs 9: 4 #re48&enctofMResscitB! ob jcinfillision ifisi S@Eaclelre Biasichbe Meiideay §Tani mal
nodel for screening as this nmutant nouse consunes hi gh anounts of food
resul ti n¥S4- a high signal to noise ratio. To further substantiate and
conpare efficacy data, the effect of the conpounds on food consunption is
al so studied in wld type (C57BL/6J) m ce. The anount of food consuned
during 1Bu2@r hours of infusion of conpounds is recorded. Male m ce (obese

C57BL/.6JBom L.ep b d lean wld-t B1/6J ard mar k)
-0 weokd PRI IGCRgest 8y S W DREES. o e Seclal! N BET R | B e &
used in eﬁ(p A:hq{x?gudi es. The animals are housed singly in cages at 231 C
40 25 60 o];lu’ dity and have free access to water and standard | aboratory
chow. The 12/12-h light/dark cycle is set to lights off at 5 p.m The
animals are cqnditioned for at |east one week before start of study. The
t est con‘%ﬁﬁ% Sare dissolved in solvents suitable for each specific
conpound NitabraAS prepdrati¥g ! 0dextrin, cycl odextrin/ met hane sul fonic acid,

pol yet hyl'ene gl'ycol 7 net hane sul foni c WO 2004/ 000828 PCT/ SE2003/ 001061

aci d,10salGetle weke grofwrstolappioximatalyed Oymeenfhignceadt- & x 2dyS NBb¥esulpre dighesso and

100 kgs' day.. 1 d, T 3 £ i
anal yti o e pei vl GbiEfiF, B0 GREHisints i I8 SolEPho RTRAN R sGraiid o
random zegiaasadl Phs Bewdt (98N tTris-1BCA 260 EDTA} | enMIBGDAHIS 7@dyadéb 20010,

infusion rate 8 1/h) are used and |oaded essentially as recommended by the
Al zet t ecvinilewiscriapéroThecellsrvers e brolagnwithse Palyirop hemogenysrycngd remgigng
Theeuwes, FE. and Y (0! A4) . < Q78)al

Cont i nuotrerisyBlt it emetRT by FhP Ry s oG i LoP0Ttacs i el

m ni QNpPshéfembranes were collected by high-speed centrifugation (20 000x g), suspended in

binding buffer, and frozen in aliquots at -70°C.

Radioligand binding

Frozen cell membranes were thawed, immediately rehomogenized with a Polytron
20  homogenizer, and coupled to SPA wheat germ agglutinin beads (Amersham Life Sciences,
Cardiff, England) for 30 min under continuous shaking of the tubes. After coupling, the
beads were centrifuged for 10 minutes at 1000 g, and subsequently suspended in 20 ml of
binding buffer per 96-well plate The binding reaction was then initiated by adding
radioligand and test compounds to the bead-membrane suspension. Following incubation
25  atroom temperature, the assay plates were subjected to scintillation counting.
The original SPA method was followed except for that membranes were prepared from

HEK293 cells expressing the human 5-HTg receptor instead of from HeLa cells (Dinh
DM, Zaworski PG, Gill GS, Schlachter SK, Lawson CF, Smith MW. Validation of human

5-HTg receptors expressed in HeLa cell membranes: saturation binding studies,

30 pharmacological profiles of standard CNS agents and SPA development. The Upjohn
Company Technical Report 7295-95-064 1995;27 December). The specific binding of



either filled with different concentrations of test conpounds dissolved in
vehicle or with 10 only vehicle solution and maintained in vehicle

pr e- war mewot200400@28appr ox. 1h). The m ni punps are i npl acrst2@abecwsaneous! y
in the neck/back region under short acting anesthesia

(et of ane/ enflurane). This surgical procedure |lasts approximately 5 mn. It
takes about 3 h to reach steady state delivery of the conpound. 15 The

wei ght of the food pellets are neasured at 5 p.m and at 8 p. in. for two
days before (baseline) and one day after the inplantation of the osnotic
m ni punp 3’H](-§JS® Wal @harablel $hil® BlefRnIERECiRt bihdmecasmRaed linasdy sithdhdvet t | er

Tol edo PR 5002 bal ance. Occasional, SBI |lage is corrected for. At the end
of the stoodgentiatiomof adiled radieligand| [eH] bDrhoard gty lghaffodydna-Htank bl ood
sanpled for |ater analysis of plasma drug_c entrations. 20 The.pl asna
Sanpl o prigtagiars. HeSpyales et SHEIH DR et A ANbPoSH QP GHRAC FERe g
supernatant is transferred to HPLC vials and injected into the liquid
chromat ography /mass spectronetric system The nass spectroneter is set
for elsectTiestptahYinding dt BudM o6 fr HdSD, draradidlizaidoncemeasionasedvimthe or i ng. A

| i near regressi.on anal ysis of the. st rds forced thr h 5 origin
is used t‘??ntP&FlF}ml 8’6@“@%‘/@"%8{%@%93&9’ |6§ﬁ@8817ﬂ’ %r}ggtlha ﬁ%%b@%ﬁgg%ﬁ%%f? tﬂ%glod °

consunpt i#U%.fsQfBITJc% RO SorcSntFRRS WefchdbRr inkibRich VTSRS baidingreitdlay svand t he
per cent age "of asafl | evel values is derived for each anipmal fromthe day

bef or e anall afetame Kitvabetof36 0V Mdien tested aigaingt twepstiBersnigmapbrang Arepaislighy  SEM

fromeig ani mal s per. .dose 30..aroup. .Stati st i I r med
by Kr uskar ARl PR VB AL Py e B 6 CRL APk WAl Bt 6
statiff i Callucignis h8a (s 30parcrElPsbedliciédtof DAMESDA.0P<ThOmtralbsay WO

2004/ 000828 PCT/ SE2003/ 001061 Wiitney U-test for statistical, cgeg})gtr' son
bet ween cuariatioh vand% (s eincalups derpslimijed sgb pf esferrce CPP?B’O(‘:‘B&%)W% &t or di ng

to the invention.show ff ' R uiBb&Ed licandabl e 7.
Bi ol ogi caf™ %g?fm{}?ﬁ ?t%gHﬁﬁ n%?érpéb%}ré Fﬁgélﬁ%wn@nﬁ%l{a‘égr Eceptor EXAMPLE K:
(M hu rmﬁ'isaéggﬁﬁthe specific binding of [’H] LSD in a concentration-dependent manner, albeit at
different potencies. The rank order of potency for the compounds was methiothepin (2 nM)
15  >mianserin (190 nM) =~5-HT (236 nM) >methysergide (482 nM) >mesulergide (1970 nM).

Protein determination

Protein concentrations were determined with BioRad Protein Assay (Bradford MM. A

rapid and sensitive method for the quantitation of microgram quantities of protein utilizing
20  the principle of protein-dye binding. Anal Biochem 1976;72:248-54). Bovine serum

albumin was used as standard.

Scintillation counting

The radioactivity was determined in a Packard TopCount™ scintillation counter (Packard
25  Instruments, Meriden, CT, USA) at a counting efficiency of approximately 20 %. The

counting efficiency was determined in separate sets of experiments.

Saturation experiments
At least 6 concentrations in duplicates of radioligand (0.1-20 nM of [’H] LSD) were used
30  in saturation experiments. The specific binding was calculated as the difference between

total binding and non-specific binding, which was determined as the binding of radioligand



110 11 6.5 20 10.5 40 7.5 43 4.5 68 13 85 32 131 5 10 In vivo
efficacy data EXAMPLE % FI reduction* Css, u (uM 1 12 0.44 11 47.1 0.02
40 44 0. 2wWOBEbé4«d828n Food | nt ake reduction In Ob/ob m c@CEiSEEI0E/001061

adm ni stration 50 ng/ kg/d neasured at steady state WO 2004/ 000828

PCT/ SE2003/ 001061 CLAIM5S 1. A conpound of the formula (1): P\ WN~~AB
XW\V Y 5 R3 (lI) or a pharnmaceutically acceptable salt thereof, wherein:
W-WE&Y ' Yring Bis Wor ; in which Dis a five-nenbered heterocyclic or
10 heteroaryl ring, said ring conprising one or two atons selected fromthe

group corigigd prégnce of 5 uM lisuride. Brax and the dissociation constant, K4, were determined
from the non-linear regression analysis using equation 1. L, is the unbound concentration
of radioligand, and is y is the amount bound.

_ BmaxLu
Lu+ Kd

¥y (equation 1)

Competition experiments

Total- and non-specific binding of radioligand was defined in eight replicates of each.

Samples containing test compound were run in duplicate at 11 concentrations. Incubations

were carried out at room temperature for 3 hours. The ICsg value, i.e. the concentration of
10  test compound that inhibited 50% of the specific binding of radioligand, was determined

with non linear regression analysis and the K; value was calculated using the method of

[Cheng Y.C. Biochem. Pharmacol. 22, 3099-3108, 1973S] equation 2.

1ICs

Ki= T (equation 2)

1+—
Ka

L = concentration of radioligand

15  K4= Affinity of radioligand

(b) 5-HT; Intrinsic Activity Assay

Antagonists to the 5-HTg receptor were characterized by measuring inhibition of 5-HT

20  induced increase in cAMP in HEK 293 cells expressing the human 5-HT¢ receptor (see
Boess et al. (1997) Neuropharmacology 36: 713-720). Briefly, HEK293/5-HTg cells were
seeded in polylysine coated 96-well plates at a density of 25,000 / well and grown in
DMEM (Dulbecco’s Modified Eagle Medium) (without phenol-red) containing 5%
dialyzed Foetal Bovine Serum for 48 h at 37°C in a 5% CO, incubator. The medium was

25  then aspirated and 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 ul dissolved in assay medium, the cells were
incubated for 10 min at 37°C in a 5% CO, incubator. The medium was again aspirated and

the cAMP content was determined using a radioactive cAMP kit (Amersham Pharmacia



of nitrogen, sulfur and oxygen, with the proviso that when D contains an
oxygen atom-D is heteroaryl; each Wis independently N-, -(CH)-, or -C
provi ded wbavoamobs2sore than three groups W 15 are -N- ipaTisekdv3odrwgs A and
B together; P is any one of fornmula (a), (b) or (¢c) R RLRlL p12 SO
O\NR S(OXIR2Z NOY or (a) (b) (c) whereinx =0, 1, or 2 andy =0, 1,
or 2; WO 2004/000828 PCT/ SE2003/001061 and P and R3 can be attached to any
carbon atomthat allows the substitution in one of either the A or
B-ring, or when ring A contains at |east one nitrogen atomand P is (c),
then P caBiotdchBIGTRAKRINVESSEY) OTlepotariclrod gatagonists wag qBaritifad byl detarmidihg
substitutjon; 5 the dashed bongsp.{%gjnote ft;hat P and R3 respectivel{y may be
att ached thecencenERtion{gatcagsed 0% inbipitipn et JhTH(aplSHTIR S fmpesFtsopsyoked

sinmultan . tQ: ' angd-B; | a) C1 6 alkyl, (b)
Cl_6 al kggﬁ%’%ﬁ%?% @%"?3?5%‘{1*‘@ alucr%"e°a“ng9§"égﬂsc}@§é%ﬂs hydroxyal kyl ,  (d)
strai ght-chai ned or branched C1_6 al kyl halides, (e) aryl carbonyl nethyl,

15 (f 7 | oal kyl , ich i ti | | tial.l at d, C3-7
cycl ofh kTRl didrine v BRes @R Ren Ffit Sl oIS SThTe) o )
unsat ur at e, OF witk; SaYCLD, e WRH S A Sna 00 @ aiBHEY Y6 imbibition

of [’H] LSD > 20 % at 50 nM and are antagonists, agonist or partial agonist at 5-HTg . The

compounds show good selectivity over 5-HT1,, 5-HT24, 5-HT2,, 5-HT2p, 5-HTe.
10 (¢) In vivo assay of reduction of food intake

For a review on serotonin and food intake, see Blundell, J.E. and Halford, J.C.G. (1998)
Serotonin and Appetite Regulation. Implications for the Pharmacological Treatment of
Obesity. CNS Drugs 9:473-495.

15
Obese (ob/ob) mouse is selected as the primary animal model for screening as this mutant
mouse consumes high amounts of food resulting in a high signal to noise ratio. To further
substantiate and compare efficacy data, the effect of the compounds on food consumption
is also studied in wild type (C57BL/6J) mice. The amount of food consumed during 15

20  hours of infusion of compounds is recorded.

Male mice (obese C57BL/6JBom-Lep°b and lean wild-type C57B1/6JBom,;
Bomholtsgaard, Denmark) 8-9 weeks with an average body weight of 50 g (obese) and 25
g (lean) are used in all the studies. The animals are housed singly in cages at 23+1°C, 40-
25 60 % humidity and have 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 such as

30 cyclodextrin, cyclodextrin/methane sulfonic acid, polyethylene glycol/methane sulfonic



(b) 1-naphthyl, (c) 2-naphthyl, (d) aryl-C -6 alkyl, (e) cinnanyl, 25 (f)
a 5 to 7-nmenbered, optionally aromatic, partially saturated or conpletely
sat ur at edwo 20emwe828r bi -cyclic heterocyclic ring, each eomszzowfogiodito 4
het eroatons, selected from oxygen, sulfur, and nitrogen, (g) a bicyclic
ring systemconprising at |east one heterocyclic ring according to (f) and
a group Ar, 30 wherein the group Ar is substituted in one or nore
positions with (a) H X or Y, or WD 2004/000828 PCT/ SE2003/ 001061 (b) a 5
to 7-menbered, optionally aromatic, partially saturated or conpletely

sat ur at eéidhsaline.dirgsh sotutions greemade foneacaisnidygDﬂasdsw(fé?h%] ?{dgmocmgl ; lkg'é%ag;)dt (Ca:czi 3
from oxygen Lt rogen ulfur; 5 RZis. (a). H -6 alkyl, (c -
al koxyal |‘fSé‘é-3‘§h" &ﬁtiae 1ot B‘?W@ﬂlwﬁﬁab&)ﬂql tkyl, or 10 (e)

strai ght or branched Cl1-6 alkylhalides; (f) a group Ar, or Rl and R2 are
linked to forma group -CH2CH2OCH2CH2- or N (CH2)v 15 wherein v is 0-2, X
and Y ar éh¢ agarsdsde mreighed ahtheratary af thisthdy e ran@émized baed ®ndiokly weight.

5 Alzet osmotic minipumps (Model 2001D; infusion rate 8 ul/h) are used and loaded
essentially as recommended by the Alzet technical information manual (Alza Scientific
Products, 1997; Theeuwes, F. and Yam, S.I. Ann. Biomed. Eng. 4(4). 343-353, 1976).
Continuous subcutaneous infusion with 24 hours duration is used. The minipumps are
either filled with different concentrations of test compounds dissolved in vehicle or with

10 only vehicle solution and maintained in vehicle pre-warmed to 37°C (approx. 1h). The
minipumps are implanted subcutaneously in the neck/back region under short acting
anesthesia (metofane/enflurane). This surgical procedure lasts approximately 5 min. It

takes about 3 h to reach steady state delivery of the compound.

15 The weight of the food pellets are measured at 5 p.m. and at 8 p. m. for two days before
(baseline) and one day after the implantation of the osmotic minipumps. The weigh-in is
performed with a computer assisted Mettler Toledo PR 5002 balance. Occasional spillage
is corrected for. At the end of the study the animals are killed by neck dislocation and trunk
blood sampled for later analysis of plasma drug concentrations.

20
The plasma sample proteins are precipitated with methanol, centrifuged and the
supernatant is transferred to HPLC vials and injected into the liquid chromatography /mass
spectrometric system. The mass spectrometer is set for electrospray positive ion mode and
Multiple Reaction Monitoring. A linear regression analysis of the standards forced through

25 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

treatment. The values are expressed as mean + SD and + SEM from eight animals per dose
30 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-



(d) CF3,
(i) phenoxy,

(e) hydroxy,

(f) d-
(j) benzyl oxy,

6 al koxy,
(k) benzoyl,

(1)

(g) C2-6 al kenyl,

- OCF3,

25 (h) phenyl,
WD 2004/ 000828

PCT/ SE20080Q0040®0828( ) -CN, (n) straight or branched Cl PETIsEdroanymbkyl

(o) straight or branched Cl -6 al kyl hal i des,

NR4ARS,

(p)

“NH2, 5 (q) NHR4,

(s)

- NC2,

(t)

- CONRARS,

(u)

- NHSO2R4,

10 (v) NR4CORS,

(x)

(r)

- SO2NRARS,

(2)

- (=0 R4,

(aa)

- C02R4,

or

(ab)

-S(O "

R4, wherein nis O,

1, 2 or

i ndependent | y

3, 15 (ac)

-S-(d-6) alkyl,

or (ad)

-SCF3; and R4 and R5 are
(a) H 20 (b) Ci1-6 alkyl, (c) C3-7 cycloal kyl, or

Whitney U-test for statistical comparison between control and treatment groups is

performed.

The compounds according to the invention show an effect in the range of 5-200 mg/kg.

5
Table 7. Biological data
In vitro binding at the human 5-HTg receptor
EXAMPLE K; (nM)
human 5-HT;,
1 10
11 6.5
20 10.5
40 7.5
43 4.5
68 13
85 32
131 5
10 Imvivo efficacy data
EXAMPLE % FI reduction* Css, u (uM)
1 12 0.44
11 47.1 0.02
40 44 0.2

*Effect on Food Intake reduction In Ob/ob mice Single administration 50 mg/kg/d measured at steady state



(d) Ar,
forma group - CH2OCH2-,

as defi ned above for

R1l; alternatively,
- CH2CH2OCH2CH2- or

(CH2) 3-s;

R4 and R5 are linked to
25 R3 is a group

sel ect ed wopanesznys28ne of WO 2004/ 000828 PCT/ SE2003/ 0010@TT/SERBO3/O0ON6N- - - p

NRL~~TRJRRg ~~mNf g N NRENN RMFe R NR Rqg Rq Rg -Cy Rq
--6 NNNR REREOaRREREs per, O-/ Op. rninRg Rq-6-(--1
NImNImRg. ]m NN 6 R6 R~ Rs R6~ Rp l~-e OOO% | nin N
CLAIMS
1. A compound of the formula (I):
P
,I \‘
[N
! \
/ \
\
e Tes
x/l\/—\ll/\ \\ ~ Y
Wy
Vo
A
\
L3
5 R M
or a pharmaceutically acceptable salt thereof, wherein:
W,
T,
W Y
ringBis W or ; in which D is a five-membered heterocyclic or
10  heteroaryl ring, said ring comprising one or two atoms selected from the group consisting
of nitrogen, sulfur and oxygen, with the proviso that when D contains an oxygen atom, D
is heteroaryl;
each W is independently —N-, -(CH)-, or -C- provided that not more than three groups W
15 are—N-inboth rings A and B together;

P is any one of formula (a), (b) or (c)

R1 IT R
l.o o2
$<o o R SO, ]
RE-N_ - >8
\/ O \ ) .
B , OF -
(2) (b) ©

whereinx =0, l,or2and y=0, 1, or 2;



N\/ I and NRq 11 1 mR/ RQ R ~ m 6 IMO wherein R3is optionally
substituted on each carbon atomthat allows the substitution with Rq
groups, VWereo4nopksi s i ndependently H, or (Cl-6) al kyl, pemdE200800®5n tWwo Rq
groups can be present on the same carbon atom sinmultaneously, 5 wherein g=
1, 2, 3, 4, 50or 6, m=1or 2, and n=0, 1 or2; 10 R6 is independently
(a) H (b) linear or branched CI-6 alkyl, (c) benzyl, (d) -CH2-CH2-OH, or
WD 2004/ 000828 PCT/ SE2003/ 001061 (e) -CH2-CH2-O-Cl-6 al kyl; P and R3 can
be attached to the sanme ring or to different rings of rings A and B; 5
provided that R~ 1 R S OR- NR- Nom S=Owhen Pis (a) or F (b), and P
and R3 both are attached to ring Ain the nmeta- or para-position relative
to one andépéhBrand RegarRbe ptdacked txarcathasratem yhas alows thesupstitirtion in one of n' n O

RENT m i ARG Bﬂing’}l ot When ring A contains at least one nitrogen atom and P is (c),

then P can also be attached to any nitrogen in ring B that allows the substitution;

the dashed bonds denote that P and R®, respectively, may be attached to either the A or B

ring; but each P or R? may not be simultaneously bound to both rings A and B;

R'is
10 (a) Cy_galkyl,
(b) Cy_¢ alkoxyalkyl,
(c) straight-chained or branched C;_g hydroxyalkyl,
(d) straight-chained or branched Cy_g alkylhalides,
(e) aryl carbonylmethyl,
15  (f) Cs7 cycloalkyl, which is optionally partially unsaturated,
(g) C3.7 cycloalkyl-Ci.6 alkyl, wherein the cyclic ring is optionally partially unsaturated, or
(h) a group Ar;

wherein Ar is
20  (a) phenyl,
(b) 1-naphthyl,
(c) 2-naphthyl,
(d) aryl-Cy.6 alkyl,
(e) cinnamyl,

25 (P a5 to 7-membered, optionally aromatic, partially saturated or completely saturated,
mono- or bi-cyclic heterocyclic ring, each containing 1 to 4 heteroatoms, selected from
oxygen, sulfur, and nitrogen,

(g) a bicyclic ring system comprising at least one heterocyclic ring according to (f) and a
group Ar,

30 wherein the group Ar is substituted in one or more positions with

(@ H,XorY,or



R6 R R6 R6 --1- NRNR % R CTRO R NNR6 Ns NIs RE RERR OO In
NN NN' RgI mR(, - EOmRQ NmMR6 RLw,, O '"Z--WS_ O C~wY R? Nom
10 when rwogo®/i0882& , and Pis (a), then P and R3 are si rOTiSEa@a0810§1
attached to the same ring A or B; WD 2004/ 000828 PCT/ SE2003/001061 R ' W
S(OX -;Y when ring Bis w, and Pis , whereiny =0, then P and R3 are
attached to the different rings of rings A and B; when the ring systemA +
B i s benzofurane or benzothi ophene, and Pis R S(OX 1Y 5 (c) and
attached to position 3 in the A+tB ring system and R3 is a group sel ected

fromany one (b)a5 to 7-membered, optionally aromatic, partially saturated or completely
saturated, heterocyclic ring each containing 1 to 4 heteroatoms selected from

oxygen, nitrogen or sulfur;

5 Rlis
(@) H,
(b) C1-6 alkyl,
(c) Cy_g alkoxyalkyl,
(d) straight or branched C;.¢ hydroxyalkyl, or
10 (e) straight or branched C,.¢ alkylhalides;
() a group Ar,

or R! and R? are linked to form a group -CH,CH,OCH,CH;-~ or

SN

(CH2)\i/

15  wherein vis 0-2,

X and Y are independently
(@ H,
(b) halogen,
20 (o) Cigalkyl,
(d) CFs,
(¢) hydroxy,
(f) C1.6 alkoxy,
() Cz.6 alkenyl,
25  (h) phenyl,
(1) phenoxy,
(j) benzyloxy,
(k) benzoyl,
(1) -OCFs,



of GRA CNNIM R6 IMand attached to position 7 in the A+B ring system
then y =1 or 2; 10 when the ring systemA + Bis indole, and Pis R s(o0)X
-~ly (c) werdo4opsgsatt ached to position 3 in the A+B ri mgTS¥Estd0910and R3 i s
a group selected fromany one of Rg Rg (Rg and C~m N NNR6 R6 R6 NmN
15 and R3 is attached to any one of positions 5 6 or 7 in the A+tB ring
system then y =1 or 2; or WD 2004/000828 PCT/ SE2003/001061 WWY when
ring Bis Wand RL = Ar is partially saturated bi-cyclic heterocyclic ring
containing a N atom the N atomin Ar cannot be attached to the S atomin
P, with i -ONOvi so that: when rings A and B are both phenyl, P is any one
of fornmula“(a) or (c) substituted in 5 position 7 on the naphthal ene ring,
t hen R3 i(®) steaighd @b branchededi¢ hydsorsialliybn 1 on the naphthalene ring; and with

tﬂgnp%v:@?%%%nﬁ%?rp?%@ %d'r{;g? gaﬁ(hﬁaﬁdégyr role ring, Pis of the formula (c),
(p) -NH,
5 (@-NHR,
() -NR'R’,
(s) -NOg,
(t) ~CONR'R®,
(u) -NHSO,R?,
10 (v)-NR*COR’,
(x) -SO:NR'R?,
(z) -C(=O)R’,
(aa) -COzR4, or
(ab) -S(O)nR4, whereinnis 0, 1, 2 or 3,
15  (ac) —S-(Ci-6) alkyl, or
(ad) —SCF3; and

R and R’ are independently
(a) H,
20  (b) Ci.6 alkyl,
(c) C3_7 cycloalkyl, or
(d) Ar, as defined above for RY;
alternatively, R* and R’ are linked to form a group -CH,OCH;-, -CH,CH,OCH,CH,- or
(CHz) 353
25

R’ is a group selected from any one of



Rg J mRg or Rg M NNNNR6 16 R6 10 substituted in position 3 on the
pyrrole ring. 2. The conpound according to claiml, wherein Rl is 15 (a)
Cl. 6 al kywp 2004/00028 a group Ar; Ar is (a) phenyl, 20 (lCTHSE2@plodotegi, (c)
2-naphthyl, or (f) a 5 to 7-nmenbered, optionally aromatic, partially
saturated or conpletely saturated, heterocyclic ring containing 1 to 4
het er oat ons, sel ected from oxygen, nitrogen and sulfur, wherein the group
Ar is substituted in one or nore positions with 25 (a) H, WO 2004/ 000828
PCT/ SE2003/ 001061 (b) hal ogen, (c) Cl-6 alkyl, (d) -CF3, (f) Cl1-6 al koxy,
5 (g) C2-6 al kenyl, _4(1) OCFB .(m straight or branched C hydr oxyal kyl ,
(n) phenyl oxy, (o) b zyI oxy, NlO (v) NR4CCR5 (x) SOZNR4I§§J_R

@ WS

o7 O/
ey {7’
R
e N Jm A Im R

ll?s RG/

- b
0] (O
[ ; ]) Al
N N and N
et ) Rq@]m r g Im

wherein R? is optionally substituted on each carbon atom that allows the
substitution with Rq groups, wherein Rq is independently H, or (C1.¢) alkyl, and
wherein two Rq groups can be present on the same carbon atom simultaneously,
5 wherein
q=1,2,3,4,50r6,
m= 1or2,and
n=0,1or?2;

10 Ris independently
(@) H,
(b) linear or branched Ci.s alkyl,
(c) benzyl,
(d) -CH,-CH,-OH, or



(z) -C(=OR4, (ab) -S(O"R4, whereinnis 0, 1, 2 or 3; (ac) -S-(d-6)

al kyl, or 15 (ad) -SCF3; R2is (a) H, or (b) Cl1-6 alkyl; 20 or Rl and R2
are | i nkeaot2oo4/@nsesa gr oup - CH2ZCH2OCH2CH2-; X and Y ar @CHSE2®3Bd10and R5
are each independently Hor Cl-3 alkyl; and R3 is selected fromany one of
NI Rg 6 mRqgq Rg R6 R6 R6 WO 2004/ 000828 PCT/ SE2003/001061 0 0 0 4 n O NR
f Ry Rgl mgn NmMRg NMNs NRs and N Rs Rs Rs wherein R3 can be
substituted on each carbon atomthat allows the substitution with Rq
groups, wherein Rg is independently H or Cl-6 alkyl, and wherein two Rq
groups can be(g)reHeUHLO-Chaallsde car bon at om si nul t aneously, wherein 5 g=
lor 2, nmF1lor 2, n=0, and R6 is independently (a) H,

P and R? can be attached to the same ring or to different rings of rings A and B;

5  provided that

2

T
0
z R
E\o
’ __l_

N-Z-A

AN

0]
O
when P is " (aor (b), and P and R® both are attached to ring A in the

meta- or para-position relative to one another then R? is selected from any one of

> - \
o - O OA~ --*-.
[ ] 3
n R
R 6 q
TN\ Jm N Im ; R\N/P](m
N I
R6 lRe F|26 RG
e
N—R Ny
5 (L R
) ek k
R6 Ra R
> Y
o O/(‘ _I__ .

T
.0
w s%
| Pl RZ——N\/
10  whenring Bis w~ | andPis " (a), then P and R? are simultaneously

attached to the same ring A or B;



10 (b) Ci1-6 alkyl, in particular nethyl, (d) -CH2-CH2-OH, or (e)

-CH2- CH2- OCH3. 3. The conpound according to clains 1 or 2 wherein R3 is

sel ect ed wopam4ags28ne of Ox %N O Rg R 6 q Rg 6 Rg | MPCVISERm3B810Rs Rs and
6N, R6 15 wherein R3 can be substituted on each carbon atomthat allows the
substitution with Rg groups, wherein Rq is independently H or Cl-2 alkyl,
and wherein two Rq groups can be present on the sane carbon atom

si mul t aneously, wherein g=1 or 2, 20 m=1 or 2; and R6 is independently
(a) H (b) G-3 alkyl, (d) -CH2-CH2-CH, or WD 2004/000828 PCT/ SE2003/ 001061
(e) -CH2-CH2-OCH3. 4. The corrpou according to claim1 or 2 wherein R3 is
selected fromany ong.of n O N-Rbga RO IMRg n RNj mRg N6MNs N R6
and NRs RRs Rs 5 éMénRScan % S|tuted on each carbon atom t hat
all ows the substitu |Qm\,vmth Rg groups, ,wherel n Rg is independently H, or

Cl-6 al kWhenatmgBr\tseré\i n t\gvcnnﬂtfxgr oups €an,lwéhemiryend, then P hed RAare car bon

atom si myt 08 oM iV erlilel & fings of rings A and B;

when the ring system A + B is benzofurane or benzothiophene, and P is
1

S(O)x{\]y

5 : (c) ’

and attached to position 3 in the A+B ring system, and R is a group selected from any one

G, Gy

and attached to position 7 in the A+B ring system, then y =1 or 2;

R

10
when the ring system A + B is indole, and P is
"\
O
y
)
and P is attached to position 3 in the A+B ring system, and R® is a group selected from any
one of
4 n
N N N
}Rq Eb and [ b ]m
N N
l l N

and R® is attached to any one of positions 5, 6 or 7 in the A+B ring system, theny =1 or 2;

or



g= 1 or 2, nrlor2, 10 n=0, and R6 is independently (a) H (b) Ci1-3

al kyl, (d) -CH2-CH2-OH, or 15 (e) -CH2-CH2-OCH3. 5. The conpound accordi ng

to cl ai mwoawosdovsr8rein R3 is selected fromany one of PNTNERRSORS1 CN N (N

NNk NDNN Rs RR Rs RS Rs 20 R6 is independently WD 2004/ 000828

PCT/ SE2003/ 001061 (a) H, (b) Ci1-3 alkyl, (d) -CH2-CH2-OH, or (e)

-CH2-CH2-OCH3. 5 6. A conpound according to any one of clains 1 to 5

wherein R6 is Hor nmethyl. 7. A conmpound according to claim1 or 2 wherein

R3 is piperazine; honopi per azi ne; 2, 6-dinethyl pi perazi ne;

3, 5-di met hyl pi per azi ¥y 2, 5- di met hyl pi perazine; 10 2-net hyl pi perazi ne;

3- net hyl pi per azi ne; (]2, 2-1’!11\rret hyl pi perazine; 3, 3-di met hyl pi perazi ne;

piperidine; 1,2,3,6 teg@ahydro pyrazine; or 4-pyrrolidin-3-yloxy. 8. The

conmpound v@l@éﬁQ{rfélElﬁ}s t owany osgl RY=alrad patidilyt @uﬁamﬂat-eydhctmrwyeu@ﬁng and X

are attached to any unsubstituted carbon atom_ 15 9. The conpound

accor di ngonEinpga dhaows th?ll‘éﬁ‘i?ﬁllllwasnoﬁmeﬂt@ﬁ?d@”@ Potorpindg;  t hi enyl or

furanyl. with the proviso that:

when rings A and B are both phenyl, P is any one of formula (a) or (c) substituted in

5  position 7 on the naphthalene ring, then R’ is not substituted in position 1 on the
naphthalene ring; and with the proviso that:

when ring D is a pyrrole ring, P is of the formula (c), then R? is not of the formula

N N
R—E B j or
q
P A
R p

10
substituted in position 3 on the pyrrole ring.

2. The compound according to claim 1, wherein
R'is

15 (a) Cigalkyl, or
(e) a group Ar;

Aris
(a) phenyl,

20  (b) 1-naphthyl,
(c) 2-naphthyl, or
(f) a 5 to 7-membered, optionally aromatic, partially saturated or completely saturated,
heterocyclic ring containing 1 to 4 heteroatoms, selected from oxygen, nitrogen and sulfur,
wherein the group Ar is substituted in one or more positions with

25 (a)H,



10. The compound according to any one of clains 1 to 9, wherein Pis R
s(o)X -~ly 20 (c) wherein Rl, x, and y are as defined in claiml1. 11. The
conpound wocoe4diongpst o any one of clainms 1 to 9, wherei nPPTISE200R00B61L |, O
NR2 I Oi R2 Nom' Q(a) or (b) 25 wherein RL and R2 are as defined in
claim1. WD 2004/000828 PCT/ SE2003/001061 12. The conpound according to
claim1l, wherein Rais H 13. The conpound according to claim 10 of the
general formula (I1) RL 1 S(OXY XNR3(Il) 5 wherein RL, x, vy, X
and Y are as defined in claiml, and R3 is as defined in claim2. 14. The
conmpound @¥R&6EHIY to claim 13 whereiny =0 and x = 2 15. The conpound
according to clTaim 10 of the general formula (Ill1) R RS(Ox Y Y

(C) C1-6 alkyla

(d) -CFs,
(f) Ci-6 alkoxy,
5 (g) Co.g alkenyl,

(1) -OCFs,
(m) straight or branched C;.¢ hydroxyalkyl,
(n) phenyloxy,
(o) benzyloxy,

10 (v)-NR*COR’,
(x) -SO,NR'R’,
(z) -C(=O)R’,
(ab) -S(0)-R*, whereinnis 0, 1, 2 or 3;
(ac) —S-(Ci.) alkyl, or

15 (ad)-SCFs3;

R?is
() H, or
(b) Cy.¢ alkyl;
20
or R! and R?are linked to form a group -CH,CH,;OCH,CH3~;
Xand Y are H;

25 R*and R’ are each independently H or C, 3 alkyl; and

R3 is selected from any one of




X 10 R(Ill) wherein R, x, y, X, and Y are as defined in claim1, and R3
is as defined in claim2. 16. The conpound according to claim15 wherein y
= 0 and xwe 280410828. The conpound accordi ng to cl ai m 10Pcfi/SEb@3gerer al
formula (I1VV N XDYR3 P wherein Pis of the formula (c¢), Rl, x, vy, X
and Y are as defined in claiml1l, and R3 is as defined in claim2, and
wherein Dis a five-nenbered heteroaryl ring, said ring conprising one or
two atons 20 selected fromthe group consisting of nitrogen, sulfur and
oxygen; and when the heteroaryl ring conprises one or two nitrogen atons,
a group R6 is attached at an;%_nitrogen attom which allows the substitution

WO 2004/ 000828 PCBSE2003/ 61 18. Tt@‘/\corrpound-Paccordi ng tp claim1l7
wherein Dis a thijophene apdyzP is B
the nitrogen t he

N

attachied to the D ring. 51§;RThe
17 wherei isS Ryrr qand P is gttached to
H]gRq . [The ¢ accorRit—éa' Eo claim 17
wherein D is fur ¢h P i ach o the D jring. 10 215 e conpound

according to claimg0 of t generaly fornul a (A PaX DY I% (V) wherein
Pis of the formulR (c) as 'defined ifi claim1, Rl, x, y, X Ry, and R3 are

as defined in claim,1, and 15 wherein Dis a five-ngnbered het eroari3ﬁl1
ring, said het@isdRR oA Bg selshipited pm gachsarhop afqpp that allows the substitution w

Rq groups, wherein Rq is independently H, or Cy.s alkyl, and wherein two Rq

conpound accordi o cl ai

groups can be present on the same carbon atom simultaneously, wherein

5 g=1lor2,
m=1or2,
n=0, and
R® is independently
(@) H,
10 (b) Cy.6 alkyl, in particular methyl,

(d) —CH,-CH,-OH, or
(e) -—CHz-CHz—OCH3.

3. The compound according to claims 1 or 2 wherein R? is selected from any one of

0 o /(
R ]m é
s IIES and N\Rs
wherein R? can be substituted on each carbon atom that allows the substitution with
Rq groups, wherein Rq is independently H, or C.; alkyl, and wherein two Rq groups
can be present on the same carbon atom simultaneously, wherein
q=1lor2,
20 m=1or2; and
R® is independently
(2) H,
(b) C13 alkyl,

(d) ~CH,-CH,-OH, or



atons selected fromthe group consisting of nitrogen, sulfur and oxygen;
and when the heteroaryl ring conprises one or two nitrogen atons, a group
R6 i s attwoheay@bs2any nitrogen atom which allows the s®ROFSEReB0oNs1 20 22.
The conpound according to claim 11 or 12 of the general formula (V) P Nz~
X, DY R3 (V) wherein Pis of the formula (a) or (b) as defined in claim
1, preferably wherein R2 is H X Y, and R3 are as defined in claiml, and
wherein Dis a five-nenbered heteroaryl ring, said heteroaryl ring
conprising one or two 25 atons selected fromthe group consisting of

ni trogen, sul@urCHaCExPGEL; and when the heteroaryl ring conprises one or
two nitrogen atons, a group R6 is attached at any nitrogen atom which
al l ows the substitution. WO 2004/ 000828 PCT/ SE2003/ 001061 23. The conpound
accor di ng 1R efpotiadordih@td®aibl 1 3ng whiredd RE hesererdfdm bay oud 66 (VI) N P
R3SYX(VI) wherein Pis of the fornmula (a) or (b) as defined in claim
1, preferably wherein R}-is H X 5%and Y are as defined in claim1, and R3
is as defineg”in claim®. 24. The o6ﬁpound actording to-dny one of clains
11 and 12 of |t he geni formul a 1) i ~AZR3/ OY XNARI) wherein P
is of the formyla (a)Aer ( i i '@ m1, erably wherein R2
is H X Riya Y ar nd ned|in clarmyd,lmand R s defined in claim
4. 25. The CHN nd a§cording KO any one £€ clainms 1 d 12 of the general

formila (VTR N N-Pge Le and s

5 wherein R® can be substituted on each carbon atom that allows the substitution with
Rq groups, wherein Rq is independently H, or Ci.¢ alkyl, and wherein two Rq groups
can be present on the same carbon atom simultaneously, wherein

q=1lor2,
m=1or2,
10 n=0, and
R® is independently
(@4,
(b) C1.3 alkyl,
(d) -CH,-CH»-OH, or
15 (e) —-CH,-CH,-OCH3.

5. The compound according to claim 1 or 2 wherein R3 is selected from any one of

SRedeWedios

.

& B
'.“;[frk’ /N)"?"T'
R® R® R® Re RP

20 R® is independently



R3, SYX (VIIl) wherein Pis of the fornula (a) or (b) as defined in
claiml1, preferably wherein R is H X, 15 Y, and R3 are as defined in
claim1l. w6.200mwo28npound accordi ng to any one of cl ai n@CIBSEa00d/0a@6Df t he
general formula (IX) NPR3INY X 1IW(IX) wherein R7 in formula (I1X) is:
20 (a) H (b) Ci1-6 alkyl, (c) benzyl, (d) -CH2-CH2-CH, or (e)

CH2- CH2- O- CH3, and WD 2004/ 000828 PCT/ SE2003/ 001061 wherein P is of the
formula (a) or (b) as defined in claiml, preferably wherein R2 is H X

Y, and R3 are as defined in claiml. 27. The conpound according to claim10

of the general(a Rrrrula (X) 5REINY X\p (X)) wherein Pis of the formula
(a) or (b) as defined in claiml, preferably wherein R2 is H X Y, and R3

are as definedb) Gi.callyln 1. 10 28. The conpound according to claim 12 of the

general for rrul(g) —(&?{Q-C}E-Oﬁ, g,r

(C) —CHz-CHz—OCH3.
6. A compound according to any one of claims 1 to 5 wherein R® is H or methyl.

7. A compound according to claim 1 or 2 wherein R? is piperazine; homopiperazine;
2,6-dimethylpiperazine; 3,5-dimethylpiperazine; 2,5-dimethylpiperazine;

10  2-methylpiperazine; 3-methylpiperazine; 2,2-dimethylpiperazine; 3,3-dimethylpiperazine;
piperidine; 1,2,3,6-tetrahydro-pyrazine; or 4-pyrrolidin-3-yloxy.

8. The compound according to any one of claims 1 to 7 wherein the groups Y and X are
attached to any unsubstituted carbon atom.

15
9. The compound according to any one of claims 1 to 8, wherein D is pyrrolyl, thienyl or
furanyl.

10. The compound according to any one of claims 1 to 9, wherein P is
R1

S(O)x+\]y

20 ’ (c)

wherein R, x, and y are as defined in claim 1.

11. The compound according to any one of claims 1 to 9, wherein P is

R’ IT1
l.o N—-R?
2 Py
R - N \" O - >/
" (@or ' (b)

25  wherein R! and R? are as defined in claim 1.



R (XI) wherein Pis of the formula (a) or (b) as defined in claiml1,
preferably wherein RR is H X 15 and Y are as defined in claim1l, and R3
i s as defwpedod/oogBai m 4. 29. A conpound accordi ng to amgT&Re0000®baI N8 1
to 12 of the general formula (XIl): P WWY-H AB WI, WO03R
(XI'l) or a pharmaceutically acceptable salt thereof, wherein P and R3 are
attached to the sane 20 ring or to different rings of rings A and B,
wherein A, B, Y, P, and R3 are as defined in claiml. WO 2004/000828

PCT/ SE2003/ 001061 30. The conpound according to claim 13, which is the
conpound 1261”&%&&%&%9'&&&&,11- o BiaRBM3ZWRerdmyt>igw. nol i ne hydrochl ori de;

6- [ (2- Fl uor ophenyl ) sul fonyl J- 4- pi perazi n-1-yl qui nol i ne hydrochloride; 5

6- (1 - Napht hyl sul f onyl ) - 4- pi perazi n- 1-yl qui nol i ne hydrochl ori de;

6-[ (3, 4-Di,ch] oraphenyl ) sul.f onyl ] - 4-pi perazi n- j ARl i ne hydrochl ori de;
6-[(3,5- 3%@%%%&%0@%%%%P--f{%ﬁ*y‘Fi%@%@%@%ﬁnﬁ% !f‘%/q“% Q§| i ne hydrochl ori de;
6-[ (2- Chl or o- 6- met hyl phenyl ) gt f onyl ] - 4- pi per azi n-1 -yl qui nol i ne

hydr ochl ori de; 6-[(4-Ch|oropthyI)squonyI]-4-piperazin-1-y|quino|ine
hydrochl ori de; 10 S
6-[(2-N®thy|,4-tert-buty|-pheVg?&sulfonyl]-4-piperazin-l-quuinoline
hydrochl oride; 6-[(3,4-D ety phanyl) sul fonyl]-4-pi perazin-1-yl qui noline
hydrochl oride; 6-[(2,3-D chlaricp ,If‘ulfonyl]-4-piperazin-l-quuinoline
hydrochl oride; 6-[(4-tert-Butylphegy psul¥onyl]-4-piperazin-1-ylquinoline
hydr ochl ori de;  6-[ (4-1sopropyPphenyl )Surf onyl ] - i perazin-| -yl quinoline
hydrochl oride; 15 (4-Piperazin- 1 -yl-6- {[4-(tr]fluoronethyl)phenyl]

sul f odyl }wlqand:intﬂli ney, By dnd dhireas defined in claim 1, and R’ is as defined in claim 2.

14. The compound according to claim 13 wherein y =0 and x = 2

15. The compound according to claim 10 of the general formula (IIT)
R1
“5(0),

X
10 R (II)

wherein R, x, y, X, and Y are as defined in claim 1, and R’ is as defined in claim 2.
16. The compound according to claim 15 wherein y=0and x =2

15  17. The compound according to claim 10 of the general formula (IV)

3 i )
wherein P is of the formula (c), R, x, y, X, and Y are as defined in claim 1, and R3is as
defined in claim 2, and
wherein D is a five-membered heteroaryl ring, said ring comprising one or two atoms
20 selected from the group consisting of nitrogen, sulfur and oxygen; and when the heteroaryl

ring comprises one or two nitrogen atoms, a group R® is attached at any nitrogen atom

which allows the substitution



6-[ (4-tert-Butyl phenyl)sul fonyl]-4-(1, 4-di azepan- 1-yl qui nol i ne
hydr ochl ori de; or

4- (1, 4- Divaipeparnods2gl ) - 6-[ (4-i sopropyl phenyl ) sul f onyl ] quiPCBISE2@3/001061
hydrochl ori de. 31. The conpound according to claim 15, which is the
conmpound 20

7- (2-Chl or o- 6- net hyl - benzenesul fonyl ) - 1- pi perazi n-1-yl -i soqui nol i ne
hydrochl ori de; 7-(2-t-Butyl-benzenesul fonyl)-1-piperazin-1-yl-isoquinoline
hydr ochl ori de;

7-(3,4-D chl oro-benzenesul fonyl ) - 1- pi perazi n-1-yl -i soqui nol i ne

?g?f ?gglqalrglngﬁ? ﬁcglz 2 f?e%rgﬁ{ggé !cla%?%%v%?glll 5)012%' t?lioplllenepa{n%ef’r i%zalttgcheg{ to the

5- Di met hyb rihgnzenesul fonyl ) - 1- pi perazin- | -yl -isoquinoline hydrochloride;
25 7-(p-Chl or o- benzenesul fonyl ) - 1- pi perazi n- 1-yl -i soqui nol i ne
hydr ochl ori de; 7-Benzenesul fonyl -1 -]

1, 4] dikaz -l -] ' i ne, hydr.achl or.i de. :

7" (o Tor 0m g BRI o 81D e K mamrote R s abiehendt e

hydr ochl aiitrét@n atom in the D ring,

7- (2-Chl or o- 6- net hyl - benzenesul fonyl )-1-[1, 4] di azepan- 1-yl ] -i soqui nol i ne
hydr ochl ori de;

7-(3,5-Di S | ) - ] = 1-yh).- i b nok i

LS5 Pty b BRRNER LR Ll 1l i B7 R ha s baRANA RObb 2P

7- (3, 4- Dirigl or o- benzenesul fonyl )-1-[ 1, 4] di azepan-1-yl]-i soqui nol i ne
hydrq hl ori de;
7-(4-§hloro-benzenesulfonyl)-l-[1,4]diazepan-l-yl]-isoquinoline

hydr ochl oyi gg, : :

7-(3, 4- D_@%é?ﬁ?/clzqr%%o#?gnaggcgfi?l(%glcgafx}l_lf)lo’f E]eo%eggreaé)g)rl{{n f}ayq\i)- i soqui nol i ne

hydrochl ori de; WD 2004/ 000828 PCR/ SE2003/ 001061

7-(2-tert-Butyl - benzenesul fo%l )< R 4] di azepan- 1-yl ]-isoqui noline

hydrochl ori de; 7-Benzenesul fon @ piYoer azi n-yl -i soqui nol i ne

hydr ochl ori de; or 3

7-(4-tert-Butyl - benzenesul fon?l -| - pi perazi n-yl -i &6qui nol i ne hydrochloride 5

32. The ¢ ound aggordin cla.ml7, which;is t 0 nd

221, 4. o s s SF Bt (a8 SRR AR Ririo ph 5 Y6 PR RS e defined
hydrochl qf tégn 1, 4nd 1, 4- Di azepan- | '

-yl)-2-1(8, 4-di chl orophen I)sulfonyl]thieno£3,2-c]pyridine hydr ochl ori de;
4-(113- u\@maﬁllﬁaﬁ\)&me@ﬁeneéh@temylrmew elbtoaryy ringieowpolidg 2aeppiwd di ne
hydr ochl qt i de; - .

4}/( 1, 4- D%EA%SSS%%‘?C% frqm $he gropp consiiting O f RSP SEHBH A PivEenS e r i di ne
hydr ochl Getefi®iryl ring comprises one or two nitrogen atoms, a group R° is attached at any nitrogen

4- (1, 4-Di azepan-1-yl)-2-[3, 4-dnet hyl phenyl sul fonyl )t hi eno[ 3, 2-¢ ridi ne
hy((jr ochl @Fqnagz;hich all%vx?s the gubstitution. yiPheny yh [ Ipy

2-[ (4- Bronmophenyl ) sul fonyl ]-4-(1, 4-di azepan-1-yl)thieno[ 3, 2-c] pyri di ne
hydrochl ori de; 2-(Phenyl sul fonyl) - 4-pi perazi n-1-ylthieno[ 3, 2-c] pyridi ne
hydr @ghl @i Tes compound according to claim 11 or 12 of the general formula (V)

2- (3- Met hoxy- benzenesul f onyl )-4-Igi perazi n-1-yl -thi eno[ 3, 2-c] pyri di ne

hydr ochl ori de;
A
3
R V)

wherein P is of the formula (a) or (b) as defined in claim 1, preferably wherein R? is H, X,

Y, and R® are as defined in claim 1, and

wherein D is a five-membered heteroaryl ring, said heteroaryl ring comprising one or two
25  atoms selected from the group consisting of nitrogen, sulfur and oxygen; and when the

heteroaryl ring comprises one or two nitrogen atoms, a group R® is attached at any nitrogen

atom which allows the substitution.



15 2- (4- Met hoxy- benzenesul fonyl ) - 4- pi perazin-1 -yl -thieno[3, 2-c] pyridine
hydrochl ori de; 4-Piperazin-1-yl-2- { [4-trifluoronethyl)phenyl]

sul f onyl }wbiz2eenajo8828- c] pyri di ne hydrochl ori de; PCT/SE2003/001061
2-[[2-tert-Butyl phenyl)sul fonyl]-4-pi perazin-1-ylthieno[3, 2-c]pyridine
hydr ochl ori de;

2-[(3, 4-Di chl orophenyl ) sul fonyl ] - 4- pi perazi n-1-yl t hi eno[ 3, 2-c] pyri di ne- 2-su
| f onami de 20 hydrochl ori de;

2-[(4-tert-Butyl phenyl)sul fonyl]-4-pi perazin-1-ylthieno[3, 2-c]pyridine
hydrochl ori de; 2-(1-Napht hyl

sul fonyl ) - 4- pi perazi n-1-yl t hi eno[ 3, 2-c] pyri di ne hydrochl ori de;

2- [ ( 3- FI uddopheesmpyaudiasegtilingdo piy encof aaithsylll tanil d B @ff Bi2gcubpy forgiutecva) sul f on
am de hydrochloride; 25 P

2- (Mesityl sul fonyl)-4-pi perazi pN1- i'eno[ 3, 2-c] pyri di ne hydrochl ori de;
2-[ (2- Met hoxyphenyl ) sul f onyl ]Rn@z%;m 1-ylthieno[3, 2-c]pyridine
hydrochl ori de; X v

2-[ (2, 4- D et hoxyphenyl ) sul fonyl ] - 4- pi per azi n- 1-yl tI%i eno[ 3, 2-c] pyri di ne
hydr ochl Orwhg:ée,m P’is of the formula (a) or (b) as defined in claim 1, preferably wherein R is H, X
2102, §- Difip 4ok RDABAH LA, b RPlSRSBARGY i ity enol 3. 2- el pyri e
2-[ (2, 5-Di et hyl phenyl ) sul f onyl ] - 4- pi perazi n-1-yl t hi eno[ 3, 2-c] pyri di ne
hydrochl orjide; 30 ) )

2-[ ( 2- Et hfphassamyraynd gasarfing o peeneqfielaimg|1 4 and A3 of te- gshenat foginnka (VII)

hydrochl oride; 4-(Piperazinyl)-2-(3-ngthoxybenzyl -sul fonyl)-thi enopyridi ne
hydrochl oride; 2-(B enzyl sul fam;oi perazin- | -ylthieno
[ 3, 2-c] pyridi ne hydrochl ori d& 000828 PCT/ SE2003/ 001061
4- Pi perazin-1 -yl -2- X ‘
{[4-(trif|uoronethyl)benzyl]sulfonyl}thieno[3,2-£YH}ridine hydr ochl ori de;
ﬁy([j§ gé Elr 8??13?_&&1? lig 6thé Fhttula ¢ BE 0528 @b el i cldth AN BleFerdb I YL RS B, X
22 [ (218- Dand Yorre Besefinefidn rlaim i ndiRispe defiied-in claimhl. eno[ 3, 2- ¢] pyri di ne
hydrochl ori de; 5 2-[(4-Bronobenzyl)sul fonyl]-4-piperazin-1-ylthieno
[ 3, 2-c] pyridine hydrochl oride; 2-
{[2, 5-bi sEIrTiid donponnd Bydordiapzy hdysedel sTeWiths 41 Rh@ €Y B 1 deneral formula (VIII)
-yl thieno[ 3, 2-c] pyridine hydrochloride;
2-[ (4- Met hyl benzyl ) sul f onyl ] - 4\pi Pn-1-yl t hieno[ 3, 2-c] pyri di ne
hydrochl ori de; 2- {[5-Chloror f¥gronet hyl ) benzyl ] sul fonyl}
- 4-pi perazin-1-yl thieno[ 3, 2-c] i dithe 10 hydrochl ori de;
2-[ (3, 5-Di net hoxybenzyl ) sul f on ]-4-piperazin-1f@¢¢@ieno[3,2-c]pyridine
hydrochl ori de; _ .

wherein P is of the formula (a) or (b) as defined in claim 1, preferably wherein R? is H, X,

15 Y,and R3 are as defined in claim 1.

26. The compound according to any one of claims 11 and 12 of the general formula IX)

14
R3
N Y
X 154
R @)
wherein R in formula (IX) is:

20 (a) H,

(b) C alkyl,

(c) benzyl,

(d) —-CHz-CHz-OH, or

(C) CHz-CHz-O-CH3 9 and



2-[ (2- Napht hyl met hyl ) sul f onyl ] - 4- pi perazi n-1-yl t hi eno[ 3, 2-c] pyri di ne
hydrochl ori de; 4-Pi perazin-1-yl-2-

{[4-(1, 2, 80t2hi4zdd&es0l - 4-yl ) benzyl ] sul f onyl } t hi eno[ 3, 2- cPRYISEAN0AM01061
hydrochl ori de; 15

1- (4-Pyrrolidin-1-yl phenyl)-2-[(4-piperazine-1-ylthieno[3, 2-c]pyridin-2-yl)
sul fonyl] ethanone hydrochl oride; or

1-[ 4- (Di et hyl am no) phenyl ] -2-[ (4- pi perazi ne-1-yl thieno[ 3, 2-c] pyridin-2-yl)
sul fonyl] ethanone hydrochloride. 20 33. The conpound according to claim
17, whi chwhéreinlTeis &P MOfeRdila (?1) or (b) as defined in claim 1, preferably wherein R? is H, X,
1-(4-Nhth¥lphenylsulphonyL)- 7p|pera2|n-I-yI-IFprrroIo[3,2-c]pyr|d|ne_
hydr ochl ofi & R™ are pdediedrin climdt hy| phenyl sul phonyl ) - 4- pi per azi n- |

-yl -1 Hpyrrol o[ 3, 2-c] pyridine hydrochl ori de;

1- (3, 4- D net hoxyphenyl sul phonyl ) - 4- pi perazi n-1-yl -1 H pyrrol o[ 3, 2-c] pyri di ne
25 hydr ocil. @hedempound according to claim 10 of the general formula (X)
4-(4-2Lperazin-1-y|-pyrrolo[3,2-c]pyridine-I-sulfonyl)-benzonitriIe

hydrochl ori de; 1-(4,5-Dichloro-thiophene-2-sul fonyl)-4-piperazin-1-yl-1

H pyrrol o[ 3, 2-c] pyri di ne hydrochl ggi de;

1- (2-Chl oro- 4-f | uor ophenyl sul phon I)\> -pi perazin-1-yl-1Hpyrrolo
[3,2-c]pyridine 30 hydrochloriae; % Y

1- Phenyl net hanesul f onyl - 4- pi perazix- 1-yhs 1H pyrrol o [ 3, 2-c] pyri di ne
hydrochl ori de; WD 2004/ 000828 PCT/ SE2003/ 00106@)

1- (5- Chl or o-t hi ophene-2-sul fonyl)-4-piperazin-1-yl-l1H pyrrol o[ 3, 2-c]pyridin
e hydrochl ori de;

1- ( 4- But ywhéreinAeises the forylia-(4) g (ppasadufined inyélaintil pyrefopdbdy ¥ harein) RYIsiHiXe

hydr ochl of,i de; 4 ) )

1- ( 4- Phen8x3PaR e avdefineddpclaim Lo per azin-1-yl -1 H pyrrol o( 3, 2-¢) pyri di ne
hydrogpl oride; 5

1- (Phenyl sul fonyl ) - 4- pi perazi n-1-yl -1 H pyrrol o[ 3, 2-c] pyri di ne

hydr ochl 023. d&g compound according to claim 12 of the general formula (XT)
1-[(4-Ch|orophenyl)sulfonyl]-4-pip%;azin-l-yI-IFprrroIo[3,2-c]pyridine
hydr ochl ori de;

1-[ (4- Met hoxyphenyl ) sul fonyl ]-4-p
hydr ochl ori de; v
1-[ (2- Met hoxy- 5- net hyl phenyl ) sukfo “4- pi perazin-1-yl -1 H pyrrol of 3, 2-c] py
ridine hydrochloride; or 10 4-Pi pg&azin-1-yl-1-
{[2-(trif|uoronethyl)phenyl]suIfonyl}-1Fprrré%513,2-c]pyridine

-1-yl -1 Hpyrrol o 3, 2-c] pyri di ne

wherein P is of the formula (a) or (b) as defined in claim 1, preferably wherein R* is H, X

15 and Y are as defined in claim 1, and R? is as defined in claim 4.

29. A compound according to any one of claims 1 to 12 of the general formula (XTI):
P

I‘
\
L]

3
RO xm
or a pharmaceutically acceptable salt thereof, wherein P and R? are attached to the same
20 ring or to different rings of rings A and B, wherein A, B, Y, P, and R; are as defined in

claim 1.



hydrochl oride. 34. The conpound according to claim23, which is the
compound N (4-Met hyl phenyl) - 4- (4- net hyl pi perazi n-1-yl)thieno

[ 3, 2- c] pywDdoowno@s28ul f onam de 15 hydrochl ori de; ~ PCT/SE2003/001061 _
2- Br ono- 4- (4- et hyl - pi perazin-1-yl)-thieno[ 3, 2-c] pyridine-3-sul fonic acid
p-tolylam de hydrochloride;1 _ o _

4- (4- Met hyl pi perazi n-1-yl) - n-phenyl t hi eno[ 3, 2- c] pyri di ne- 2- sul f onam de
hydrochl oride; 4-Piperazin-1-yl-thieno[ 3, 2-c] pyridine-2-sul fonic acid
(3-fluoro-5-trifluoromethyl-phenyl)- 20 am de hydrochl ori de;

4- Pi perazin-1-yl-thieno[ 3, 2-c] pyridine-2-sulfonic acid

drochl orid
- Py per azdth e iR tearto Pyl habichyis epsrepoanil
214P: ;gf;gﬁkﬁ%@gﬁh ﬁ?pg&faﬁﬁ{q?g&@% nglhgﬁgdlﬁ olﬁflge aciogmp tlol yl arln dF thyl)
1 -1- Oine(t3deoch -en-1-yl et hy
A EA i e W‘?ﬁ“ae arochl o e
2- (4- %4 fh@%&é@@‘z‘ A 431115“%‘? q‘{léo Ele Yamehlonids: 2- yi sul fonyl ) - 1, 2, 3, 4-
t et rahydr@i[@onpidhwrblts&ns}mnﬂﬁ@gm %)ﬁ!)%razﬁlol %Iqﬁf%m H&g&%bﬂghéé' n-1-yi)-\-

hi éno ridi nam ’hydr ochl ori de;

(2-thien [ et
WD 2004/ o@@éé&Dp@t ﬂeh@ua)suﬁqmm-mpe@mm@{yﬂqmmlwmmmhwe) N-

1- (1- napht By . | en 2:C r|d| m de

Lydr ochl oér] @ éﬂl é%‘ﬁb%}ﬂé}? B%‘hé’i‘?’ﬂ Jﬁ% é’lﬂ-u H RehPrife; eno [ 3, 2- ¢]

pyri di ne- e{(g@ﬁlmm@e)suhmdﬂpa erhAR] ﬁq&ihohne hydrochlonde

(3-Chl orocgf zyl%h‘h“ nmet hy yf)grazm I-y thieno [ 3, 2-¢]

pyri di%ne- é % %bUtyltP](lQp- 'ﬂllﬁ%ﬂ}’ﬂr‘bémzazm-:lYMLDInd‘lme[hyd(orthl‘ohde,r ophenyl )

ethyl] t yf ar dr.

(25 b 11557 o2ty A o R G o R s Bt )

pyri di ne-@-[(Qﬁl—]r)mhhm)plﬁnyl)Mﬂfo@g?l]l@plpéﬁzm- -ylquinoline hydrochloride;
6-[(4-tert-Butylphenyl)sulfonyl]-4-piperazin-1-ylquinoline hydrochloride;
6-[(4-Isopropylphenyl)sulfonyl]-4-piperazin-1-ylquinoline hydrochloride;

15 (4-Piperazin-1-yl-6-{[4-(trifluoromethyl)phenyl]sulfonyl} quinoline hydrochloride;

6-[(4-tert-Butylphenyl)sulfonyl]-4-(1,4-diazepan-1-yl)quinoline hydrochloride; or
4-(1,4-Diazepan-1-yl)-6-[(4-isopropylphenyl)sulfonyl]quinoline hydrochloride.

31. The compound according to claim 15, which is the compound

20 7 -(2-Chioro-6—methy1—benzenesulfony1)- 1-piperazin-1-yl-isoquinoline hydrochloride;
7-(2-t-Butyl-benzenesulfonyl)-1-piperazin-1-yl-isoquinoline hydrochloride;
7-(3,4-Dichloro-benzenesulfonyl)-1-piperazin-1-yl-isoquinoline hydrochloride;
7-(2,4-Dimethyl-benzenesulfonyl)-1-piperazin-1-yl-isoquinoline hydrochloride;
7-(2,5-Dimethyl-benzenesulfonyl)-1-piperazin-1-yl-isoquinoline hydrochloride;

25  7-(p-Chloro-benzenesulfonyl)-1-piperazin-1-yl-isoquinoline hydrochloride;
7-Benzenesulfonyl-1-[1,4]diazepan-1-yl-isoquinoline, hydrochloride;
7-(4-tert-Butyl-benzenesulfonyl)-1-[ 1,4]diazepan-1-yl]-isoquinoline, hydrochloride;
7-(2-Chloro-6-methyl-benzenesulfonyl)-1-[1,4]diazepan-1-yl] -isoquinoline hydrochloride;
7-(3,5-Dimethyl-benzenesulfonyl)-1-[1,4]diazepan-1-yl]-isoquinoline hydrochloride;

30 7-(3,4-Dichloro-benzenesulfonyl)-1-[1,4]diazepan-1-yl]-isoquinoline hydrochloride;
7-(4-Chloro-benzenesulfonyl)-1-[1,4]diazepan-1-y1)-isoquinoline hydrochloride;
7-(3,4-Dimethyl-benzenesulfonyl)-1-[1,4]diazepan-1-yl]-iso quinoline hydrochloride;



10 4- (4- Methyl pi perazin-1-yl)-N (4-chloro-2, 5-dinethoxyphenyl) thieno
[3,2-c] pyridine-2- sul fonam de hydrochloride; 2-Bronp-4-

(4- et hylwopesszmse8l-yl ) - N- (2-cycl ohex-1-en-i-yl et hyl) PCRiSEn@®3[08102t C]
pyridi ne- 3-sul fonani de hydrochl ori de; 2-Bronp-4-

(4-nethyl pi perazin-1-yl)-N [(18)-1-(2-naphthyl) ethyl] thieno [3,2-c] 15
pyridi ne-3-sul fonam de hydrochl ori de; 2-Bronp-4-

(4-nethyl pi perazin-1-yl)-N [1-(4-fluorophenyl) ethyl] thieno [3,2-c]

pyri di ne- 3-sul fonam de hydrochl ori de; 2-Brono-4-

(4- et hyyipp pet Bauwb&nzehésu&fonm,14{15¢]arazqahnegdymmpb)m¢ hydzachlpdde- c]

pyri di ne- 3-sul fonam de;

20
N (3, 4- W-&?ﬂ@ﬁﬂﬁﬁiﬂml - -pipgspgiamiisoquipoling W‘Eﬂ‘g{l@df & pyri di ne- 2- sul f onani de
nyay och! P4 8- phA Dedzdduify ggﬁﬁgp&ya{zln. TRbRuiRS AR Hlockldreeno

[ 3, 2-c] py T4 oRam ochlori
4- Pi perazin-1-y1- N-[ 3-(trifluoronethyl )phenyl ]thieno[ 3, 2-c] pyri di ne-2-sul f
onam de _25 hy drochlqo)n de;

N- ( 3-Ft h#-dinsiepmpoundaccarding i dlain 1 Tivaich is the eqmRAYdi ne- 2- sul f onani de

hydr ochl a1 485ia7epan-1-yl)-2- hen 1sulfonyl)thieno[3,2-c]pyridine hydrochloride;
N- (3, 4-Di rgethox 5) ” (p Séram%)l-yI{h ]r1pgfl3 2- y]pyrldlne 2-sul f onam de

hydr ochl m(lgdplazep(an-1By1¢@e[@,4rcbcmmoph@n&)|sylfmy&ﬂpe@{é,zrq]pm%mq hi eno
[ 3, 2-C] pi]l‘ {#:dllﬂ ‘%sul fonam de 30 hydrochl oride; 2-(4-Piperazin-1-yl-thieno
[ 3, 2- c] pHHAPHBYS syl fonyl ) - 1, 2, 3, 4-t et rahydro-i soqui nol i ne hydrochl ori de;

WO 2004/ QQ9328;2765bh IEFH D3 40@ﬂt0&11 Iphenylsulfonyl)thieno[3,2-c]pyridine hydrochloride;
4- Pi perazgn 1- ylﬁyﬁl eﬁg[sg 2-c] py };?dl r}{e 2- sslljl)fonl[ Ipyr y

(2-t h® opHeh 42Dytlzemnifﬂyyl)) ~2ajf-i¢ -bqﬁxlghqnyiﬁulfpnﬂ};lnenoﬁ 2- c]p(}jrndlne hydrochlonde
B
ﬁ glr gg[] ?gt[lmdgmih%sﬂéhszn@ﬂﬁn?}]c{ﬂ glyf-auzmnzhymﬂm[mamymdmmwdwmmm de
()2/ 6- di e@r(yherp«ﬂ,@h@ap fgl;,ﬁ?lé[@rgzm-f/yltﬁlgrll&g% c%pyrlcf Lg )flyldrdolcﬂl%n%esu' fonic acid
2-(3-Methoxy-benzenesulfonyl)-4-piperazin-1 -yl-thieno[3,2-c]pyridine hydrochloride;

15  2-(4-Methoxy-benzenesulfonyl)-4-piperazin-1-yl-thieno[3,2-c]pyridine hydrochloride;
4-Piperazin-1-yl-2-{[4-trifluoromethyl)phenyl]sulfonyl}thienof3 ,2-Clpyridine
hydrochloride;
2-[[2-tert-Butylphenyl)sulfonyl]-4-piperazin-1-ylthieno[3,2-c]pyridine hydrochloride;
2—[(3,4-Dichlorophenyl)sulfonyl]-4~piperazin—1-ylthieno[3,2—c]pyridine—2-su1fonamide

20  hydrochloride;
2-[(4-tert-Butylphenyl)sulfonyl]-4-piperazin-1-ylthieno[3,2-c]pyridine hydrochloride;
2-(1-Naphthyl sulfonyl)-4-piperazin-1-ylthieno[3,2-c]pyridine hydrochloride;
2-[(3-Fluorophenyl)sulfonyl] -4-piperazin-1-ylthieno[3,2-c]pyridine-2-sulfonamide
hydrochioride;

25  2-(Mesitylsulfonyl)-4-piperazin-1-ylthieno[3,2-c]pyridine hydrochloride;
2-[(2-Methoxyphenyl)sulfonyl]-4-piperazin-1-ylthieno(3,2-c]pyridine hydrochloride;
2-[(2,4-Dimethoxyphenyl)sulfonyl]-4-piperazin-1-ylthieno[3,2-c]pyridine hydrochloride;
2-[(2,4-Dimethylphenyl)sulfonyl]-4-piperazin-1-ylthieno[3,2-c]pyridine hydrochloride;
2-1(2,5-Dimethylphenyl)sulfonyl]-4-piperazin-1-ylthieno[3,2-c]pyridine hydrochloride;

30  2-[(2-Ethylphenyl)sulfonyl]-4-piperazin-1-ylthieno[3,2-c]pyridine hydrochloride;
4-(Piperazinyl)-2-(3-methoxybenzyl-sulfonyl)-thienopyridine hydrochloride;
2-(Benzylsulfonyl)-4-piperazin-1-ylthieno[3,2-c]pyridine hydrochloride;



hydrochl ori de; 4-Piperazin-1-yl-thieno[3,2-c]pyridine-2-sulfonic acid

( 3- phenyl - propyl )-arni de hydrochl oride; 10

4- Pi per azw0-20044100828i eno[ 3, 2- c] pyri di ne- 2-sul foni ¢ aci d PCT/SE2003/001061

(3, 3-di phenyl - propyl )-am de hydrochl ori de;

4- Pi perazin-1-yl-thieno[ 3, 2-c] pyridine-2-sulfonic acid

[ 2- (5- nmet hoxy-I Hindol -3-yl)- ethyl]-am de hydrochl ori de;

4- Pi perazin-1-yl-thieno [3,2-c]pyridine-2-sulfonic acid

4-trifluoronethyl -benzyl am de 15 hydrochl ori de;

4- Pi per aZiRipdraxih-1tJii- 246t Grifuaomethydibaezy2lsslidfybithiena{GiZc Jpgridink - et hyl - ani de
hydrochl gride,. ..
N (3- Et hglV?Jrﬁngﬁl‘?%- pi perazi n- 1-yl t hi eno[ 3, 2- c] pyri di ne- 3- sul f onani de

hydr ochl (2'1[KﬁBkomednéylPsﬁ%h?ﬂéﬂl-ﬂB%ﬁIn) r-ﬁnmiamg@,%ggyﬁdiﬂé hjtr6&oride;
[ 3, 2-c] pyridine-3 -sulfonanide hydrochl ori de;
N- ( 4- Met Byl(hBdMsingroherzy)sulbonydi-frpipeydzineyyithicaold; 3¢ pyGflipy hiydioeklopideul f onami d

e, St ool oo AN RSN BB bd RARERS
N-(2, 3- Dizt{[g,crbgﬁ(;cﬁﬂubﬂonfethm]saif&nmmq;ipa@ziha,ﬁﬂﬁhm[woti]ﬁﬁicﬁn§ul f onam de

25 hydrochl orj de;
N- ( 3- Chl BYE9ERSYIAS;- 4- pi per azi n- 1- yI t hi eno[ 3, 2- ¢] pyri di ne- 2- sul f onami de

o Pl Rty B EARI]-ApipbhazA Sfitetlo 3224 Bkl Bfadcmidhign' © ac! ¢

phenyl am

4- Pi per azi{i5Chidroth(tefladpdnittiofbentyd|safodA sutfipsrhin-dcylthieno[3,2-c]pyridine
(4-t?{)t ggf yl - phgr]yl )-am de hydrochloride; 30 4-(4-Mthyl-piperazin- 1

-yl ) 4P hi &udrophlondes] pyri di ne- 2-sul foni ¢ acid phenyl ami de  hydrochl oride; WO

- (4- Net D pi e g 2 PR piperety Lyibignof3 25lpyigins mycrgghigrice
( 3- chl or @-[ih&hlayhthyamtd)subfpdylddipiperazie; 1 -PiRemoid 2 4 vidinet ydroghlgrédeazi n- 1
“YD) - thi g L g S iSO So (RS o515 o o hl or i de
hydrochloride;
15 1-(4-Pyrrolidin-1-ylphenyl)-2-[ (4-piperazine-1-ylthieno[3,2-c]pyridin-2-y1) sulfonyl]
ethanone hydrochloride; or
1-[4-(Diethylamino)phenyl]-2-[(4-piperazine-1-ylthieno[3,2-c]pyridin-2-yl) sulfonyl]

ethanone hydrochloride.

20 33. The compound according to claim 17, which is the compound:
1-(4-Methylphenylsulphonyl)-4-piperazin-1-yl-1H-pyrrolo[ 3,2-c]pyridine hydrochloride;
1-(3-Chloro-2-methylphenylsulphonyl)-4-piperazin-1-yl-1H-pyrrolo[3,2-c]pyridine
hydrochloride;
1-(3,4-Dimethoxyphenylsulphonyl)-4-piperazin-1-yl-1 H-pyrrolo[ 3,2-c]pyridine

25  hydrochloride;
4-(4-Piperazin-1-yl-pyrrolo[ 3,2-c]pyridine-1-sulfonyl)-benzoniirile hydrochloride;
1-(4,5-Dichloro-thiophene-2-sulfonyl)-4-piperazin-1-yl-1H-pyrrolo[3,2-c]pyridine
hydrochloride;
1-(2-Chloro-4-fluorophenylsulphonyl)-4-piperazin-1-yl-1H-pyrrolo[3,2-c]pyridine

30  hydrochloride;
1-Phenylmethanesulfonyl-4-piperazin-1-yl-1H-pyrrolo [3,2-c]pyridine hydrochloride;



5 4-(4-Met hyl -pi perazin-1-yl)-thieno[3, 2-c] pyridine-3-sulfonic acid

(4- met hyl phenyl)-am de hydrochl ori de; or

N- Phenyl -wopogeoas2sn- 1- yl t hi eno[ 2, 3-c] pyri di ne- 2- sul f onaeirée2003806h| ori de.
35. A conpound according to claim24, which is the conpound 10

N- (4- et hyl phenyl ) - 4- pi perazin-1-ylfuro [ 3, 2-c] pyridi ne-2-sul fonam de
hydr ochl ori de; N phenyl -4-pi perazin-1-ylfuro[ 3, 2-c] pyri di ne-2-sul fonam de
hydr ochl ori de; or

N- phenyl - 7- pi perazi n-1-yl furo[ 2, 3-c] pyri di ne- 2-sul f onam de hydrochl ori de.
36. A conp@iQHioas aasstiong 2t sulfohgl)a-gEperahi 1cYi- 113-piyhelof Homdpyritidd

4- Pi perazin-1-yl-thiazol o[ 4, 5-c] pyridi ne-2-sul fonic acid phenyl am de

hydr ochl dpidgrehlorigle; A conpound according to claim 26, which is the conpound

N- (4- et hﬁkﬂﬁﬁ@.bg;%zf%?%ﬁ%mjé%iﬁ%/rgiﬁﬁl-];; 1-@%6@69,2—0)pyﬂdine hydrochloride;

[3,2-c]pyrrdin rocht ori

N- pheny| - B{$Phavagbendengiul fodyDy-pipbali- Ryl ] Pypyncla{d,22)pwuidioa Aydrdehloride;
hydr ochl oyi.de; .or . . > .

N Shosn TRt syt 4-pinersaingg g Fep groloByasslovEifing hydwghiogden de

hydr ochl of_rde: gga%q ASE ' [ | ' sgeonpound
4¥Chl or o-“?%&%@ﬁ%ﬁ%i n- -y?oxy)%@%%ﬁ%ﬁg ]%glr?iég]ggﬁla %‘I%nmg%% c?lé%dg’ ™
hydr ochl o]r-{(éd‘ylethaxyphenyl)s_ulfonyl]-4-piperazin—1-yl—lH—pyrrolo[3,2-c]pyridine hydrochloride;
et oy N teBsSht iyttt 4 AR A LAS PSS 207G e

5- Chl or O'Mdkdbh(&idﬂa,r@ﬂ i di n-3-yl oxy)-1-napht hyl ]t hi ophene-2-sul f onam de
hydr ochl or’i de; _ L

4- Chl 16 o-NPjngrazpi- portl i [A<(BiflnossyythyDpheprilswionpl nidEpygalof dAxipyauline

hydrochl oride; .

4- Met hox&%@r—g(fcgi’-lo(n&eberi di n- 3-yl oxy) - | - napht hyl ] benzenesul f onam de
hydr ochl ori de;

5- Fl uor o- 2- net hyl - N- [ 4- (pi peri di n-4-yl ox)ﬁ),- 1- napht hyl ] benzenesul f onam de
30 hydr oc}ft die gempound according to claim 23, which'is the compound

= Chi ) . A N . ) I  d
nydrochl o dancBPba) S abutbiri R Bkl SPERi Sy AR oo
{ 4- [ (13S) - pdrochiloritien- 3- yl oxy] - 1- napht hyl } benzenesul f onani de hydrochl ori de;

4- Chl -N- {4-](3R):-p | idin-3:-vyl -1-naphthyl } b | f id
Py oohl of R0 g4 Soh-pipgtsess i hiete o OB A arre e Lo RHAT e or i ng
to any Onﬁ’ycﬂgch?drﬁie?f‘; 1 to 38, said nethod conprising the steps of: (a)

M t sonobu Treaction of 4-nitro-1-naphthol w th boc-protected
3- hydr oxy$¥4-Mithydpiperazin-1-yl)-n-phenylthieno[3,2-c]pyridine-2-sulfonamide hydrochloride;

4-Piperazin-1-yl-thieno[3,2-c]pyridine-2-sulfonic acid (3-fluoro-5-trifluoromethyl-phenyl)-

20  amide hydrochloride;
4-Piperazin-1-yl-thieno[3,2-c]pyridine-2-sulfonic acid (4-chloro-phenyl)-amide
hydrochloride;
4-Piperazin-1-yl-thieno[3,2-c]pyridine-2-sulfonic acid (4-isopropyl-phenyl)-amide
hydrochloride;

25  4-Piperazin-1-yl-thieno[3,2-c]pyridine-2-sulfonic acid p-tolylamide hydrochloride;
4-(4-Methylpiperazin-1-yl)-N- (2-cyclohex-1-en-1-ylethyl) thieno [3,2-c] pyridine-2-
sulfonamide hydrochloride;
2-(4-(4-Methylpiperazin-1-yl) thieno [3,2-c] pyridin-2-ylsulfonyl)-1,2,3,4-
tetrahydroisoquinoline hydrochloride;

30 4-(4-Methylpiperazin-1-yl)-N- (2-thien-2-ylethyl) thieno [3,2-c] pyridine-2-sulfonamide
hydrochloride;



or 4-hydroxypi peridine; (b) reduction of the nitro group in the

ni tronapht hal ene obtained in step (a) to forman 10 am nonapht hal ene
deri vat i wep 2004000828 synt hesi s of a sul fonam de by react iPeg/SER@3/001061

am nonapht hal ene obtained in step (b) wth a suitable sulfonyl chloride.
40. A process for the preparation of a conpound according to claim 10,
wherein Pis RL QAS 15 0, said nethod conprising the steps of.
preparation of the heteroaromatic 5-nenber ring fused hal ogen-substituted
pyridine, reduction of an aromatic nitro group; aromatic nucleophilic

substi t ut4-gnvisttyipi Feﬁﬂhal-yl)ll‘a- [a-(1 diaplzthi Iy thyiiahliead €3,2-ef pyadine2-salfondimidehi ol
derivative to a su phone; introduction of a halogen atomby electrophilic

aromat i ¢ hydreshiarige; on; aromatic nucl eophilic substitution of the 20 hal ogen

with a di rRCRSS. MC BRfh k OF RO cordin
to clai m‘iﬁﬁ ﬂ&theﬁépef%eﬁi fs)%§ %%):{glgﬁﬁ@{lm ?%,@;&;?ﬁdmﬁ%l? hod cg%g?lﬁm ng t%e
st eps of :hydreshoradet on of the heteroaromatic 5 nmenber ring fused pyr| di ne;

o amne Iy Bcefpettih et s ol Shienr P e e g Rllimeitek . Y
sul phonyl@KﬂMéﬂ%ﬁp &Qz%o%i)%o@?@ E&Tép%%ﬁﬁ? ?g%ﬁ@ﬁo [#2-] gyﬂl%ﬁ@-gss for t he

preparation of & c npound”according to claim wher ei n Is R? N 0=5=0
1 said ne&uﬂ]&)damdwﬁlydmch@rtdhe steps of . preparation of t he heteroaromatic 5-

nmb
e o F 0 S B D% ML S A RS B
ani i ne tpydbdpddritRd a sul fonam de; 5 aromatic nucleophilic subst I tution of

the chlorc with a di anine
10  4-(4-Methylpiperazin-1 —yl)—N- (4-chloro-2, 5-dimethoxyphenyl) thieno [3,2-c] pyridine-2-

sulfonamide hydrochloride;

2-Bromo-4- (4-methylpiperazin-1-yl)-N- (2-cyclohex-1-en-1-ylethyl) thieno [3,2-c]
pyridine-3-sulfonamide hydrochloride;

2-Bromo-4- (4-methylpiperazin-1-y1)-N- [(15)-1-(2-naphthyl) ethyl] thieno [3,2-c]

15  pyridine-3-sulfonamide hydrochloride;
2-Bromo-4- (4-methylpiperazin-1-yl)-N- [1-(4-fluorophenyl) ethyl] thieno [3,2-c] pyridine-
3-sulfonamide hydrochloride;
2-Bromo-4- (4-methylpiperazin-1-yl)-N- (2,4,5-trimethoxyphenyl) thieno [3,2-c] pyridine-
3-sulfonamide;

20  N-(3,4-Dichiorophenyl)-4-piperazin-1-ylthieno[3,2-c]pyridine-2-sulfonamide
hydrochloride;
N-(2,4-Difluorophenyl)-4-piperazin-1-ylthieno[3,2-c]pyridine-2-sulfonamide
hydrochloride;
4-Piperazin-1-yl-N-[-3-(trifluoromethyl)phenyl]thieno[3,2-c]pyridine-2-sulfonamide

25  hydrochloride;
N-(3-Ethylphenyl)-4-piperazin-1-ylthieno[3,2-c]pyridine-2-sulfonamide hydrochloride;
N-(3,4-Dimethoxyphenyl)-4-piperazin-1-ylthieno[3,2-c]pyridine-2-sulfonamide
hydrochloride;
N-(4-Bromo-2-methylphenyl)-4-piperazin-1-ylthieno[3,2-c]pyridine-2-sulfonamide

30 hydrochloride;
2-(4-Piperazin-1-yl-thieno[3,2-c]pyridine-2-sulfonyl)-1,2,3,4-tetrahydro-isoquinoline
hydrochloride;



43. A conpound according to any one of clains 1 to 38 for use in therapy.
44, A conpound according to any one of clains 1 to 38, and for the case
when ri ng@OAR0ew®08280 B are both phenyl, P is any one of pCarsEadoa/00mpl or ()
substituted in position 7 on the naphthalene ring, and R3 is substituted
in position 1 on the naphthalene ring, for use in the treatnent or
prophyl axis of a 5-HT6 receptor rel ated di sorder, such as obesity, type |
di abet es, and/or disorders of the central nervous system to achieve
reducti on of body weight and of body wei ght gain. 15 45. A conpound

accor di n9419@;)eaawn-cnrm-tm‘ensﬂﬁ'-e%yﬁdihe-z%lfoﬁi& ARE2LiRidpBn-D R REHTRAmAE
prophyl axi s of disorders of thé central nervous syStem "46. conpound
accor di nghydoelHeridse of claims 1 to 38, for the case when rings A and B 20

> on the PREN i TARBRER LS SR Gyttt s ShnsdiSiotsiblre "

napht hal emmideihygrochlogidepr the case when ring Dis a pyrrole ring, P is of
t he fg{rml .(c) ,and R3 is of the formula Rg mRq or Rg NNR6 R6 N6 MR
WO 200%/ ofdassaziety ydthisnalBobelpgrdingRarionigras phenpibyi-anisls hydenshioride;pyrr ol e
ring, forgyl A the 4 > inBOR [ fr g ) | es. 547. A
conpound gc orr%zlqlrrl]g@?otﬁ%ﬁ 3%%‘0/]?&8?% ne ﬁ;ﬂgﬁ%@ﬁ g%g‘%% Bir'érp'w ﬁ@?&e when ring
Dis a plydrottdonideng, P is of the fornula (c) and R3 is of the formula Rq ]

mRg or Rg,N N N N R6 10. sybstjtuted jn position 3 on the pyrrole
ri ng, for -Sé%ef?%ﬁn-ﬂWé%ﬁéﬁ?éﬁgmﬁ?mﬁiw%%ﬁ@ d%fpheBﬁle@PPW'af”édeachi eve

reducti Onhﬁ{m&g&y(lég\ei ght and of body wei ght gain. 48. A pharnmaceuti cal
formul ation conprising a conpound according to any one of clains
10 4-Piperazin-1-yl-thieno[3,2-c]pyridine-2-sulfonic acid (3,3-diphenyl-propyl)-amide

hydrochloride;

4-Piperazin-1-yl-thieno[3,2-c]pyridine-2-sulfonic acid [2-(5-methoxy-1H-indol-3-yl)-
ethyl}-amide hydrochloride;

4-Piperazin-1-yl-thieno[3,2-c]pyridine-2-sulfonic acid 4-trifluoromethyl-benzylamide

15  hydrochloride;
4-Piperazin-1-yl-thieno[3,2-c]pyridine-2-sulfonic acid benzyl-ethyl-amide hydrochloride;
N-(3-Ethylphenyl)-4-piperazin-1-ylthieno[3,2-c]pyridine-3-sulfonamide hydrochloride;
N-(4-Isopropylphenyl)-4-piperazin-1-ylthieno[ 3,2-c]pyridine-3-sulfonamide
hydrochloride;

20  N-(4-Methylphenyl)-4-(pyrrolidin-3-yloxy)thieno[3,2-c]pyridine-2-sulfonamide
hydrochloride;
N-(4-Methylphenyl)-4-(piperidin-4-yloxy)thieno[3,2-c]pyridine-2-sulfonamide
hydrochloride;
N-(2,3-Difluorobenzyl)-4-piperazin-1-ylthieno[3,2-c]pyridine-2-sulfonamide

25  hydrochloride;
N-(3-Chlorobenzyl)-4-piperazin-1-ylthieno{3,2-c]pyridine-2-sulfonamide hydrochloride;
4-Piperazin-1-yl-thieno[3,2-c]pyridine-2-sulfonic acid phenylamide hydrochloride;
4-Piperazin-1-yl-thieno[3,2-c]pyridine-2-sulfonic acid (4-tert-butyl-phenyl)-amide
hydrochloride;

30 4-(4-Methyl-piperazin-1-yl)-thieno[3,2-c]pyridine-2-sulfonic acid phenylamide
hydrochloride;



1 to 38 as an active ingredient, in conbination wth a pharmaceutically
acceptable diluent 15 or carrier. 49. A pharmaceutical fornulation
conpri si nyoaoemepsxand according to any one of clainms 1 PeTB8200a/00106Dr the
case when rings A and B are both phenyl, P is any one of fornmula (a) or
(c) substituted in position 7 on the naphthalene ring, and R3 is
substituted in position 1 on 20 the naphthalene ring, as an active
ingredient, for use in the treatnment or prophylaxis of a 5 HT6 receptor
rel ated di sorder, such as obesity, type Il diabetes, and/or disorders of

the cent4-a-Metdryl-piterays eyl)-thienofd; Dicipseidired2isiifaric adid (B dilovepiglyl)amaidef
body wei ght %g n,. 50. A pharmaceutical fornulation conprising a conpound
accordi ng‘“{dﬁ) Wdﬁne of claime 25 1 to 38 as an active ingredient, for use

in the tr -(Q%; SOl € ind-AE
System Ve ot S oRBBTRA L D) bR SRRl ASUGRELLRBRINANE | o,
conpri si riyydeocbbmgeund according to any one of clains 1 to 38, for the case

when ri ng d.B. are.bot hen i .S.a e.of , mula_ (a) or (¢)
subst 1t Ut YR S OROETe s Rsbienbsirans 2ot G-Rsaeulrtd ed i n
posi ti on HydesthidiRle; dapht hal ene ring, and for the case when ring Dis a
pyrrole rin%, Pis of the formula (c) and 5 R3 is of the formula NN Rg m
Rq or Rq N&bspyhtRpiprezivel-Kihiese[Bst-¢lpyidideRrsuifosamidemydroghloride pyrrol e ring,
as an active ingredient, for use in the treatnent 10 or prophylaxis of type
Il diabetes. 52. A pharmaceutical fornulation conprising a conpound
accor di n@BStAoﬂﬁ}po@ﬁ@a@dor@ihgitm‘élainizﬂ,wﬁ&lisaeﬁélccﬁrﬁpodﬂale case when ring Dis a
pyrrole ring, Pis of the formula (c) and R3 is of the formula 15 Rqg M Rq
or RO MI](f(%methylphenyl)-4-p1perazm-1-ylfuro[3,2-c]pyridine-z-sulfonamide hydrochloride;
N-phenyl-4-piperazin-1-ylfuro[3,2-c]pyridine-2-sulfonamide hydrochloride; or

N-phenyl-7-piperazin-1-ylfuro[2,3-c]pyridine-2-sulfonamide hydrochloride.

36. A compound according to claim 25, which is the compound

15 4-Piperazin-1-yl-thiazolo[4,5-c]pyridine-2-sulfonic acid phenylamide hydrochloride.

37. A compound according to claim 26, which is the compound
N-(4-methylphenyl)-4-piperazin-1-yl-1H-pyrrolo[3,2-c]pyridine-2-sulfonamide
hydrochloride;

20 N-phenyl-4-piperazin-1-yl-1H-pyrrolo[3,2-c]pyridine-2-sulfonamide hydrochloride; or
N-phenyl-7-piperazin-1-yl-1H-pyrrolo[2,3-c]pyridine-2-sulfonamide hydrochloride.

38. A compound according to claim 27, which is the compound
4-Chloro-N-{4-(pyrrolidin-3-yloxy)-1-naphthyl]benzenesulfonamide hydrochloride;

25  A-Methoxy-N-[4-(pyrrolidin-3-yloxy)-1-naphthyl]benzenesulfonamide hydrochloride;
5-Chloro-N-[4-(pyrrolidin-3-yloxy)-1-naphthyl]thiophene-2-sulfonamide hydrochloride;
4-Chloro-N-[4-(piperidin-3-yloxy)-1-naphthyl]benzenesulfonamide hydrochloride;
4-Methoxy-N-[4-(piperidin-3-yloxy)-1-naphthyl]benzenesulfonamide hydrochloride;
5-Fluoro-2-methyl-N-[4-(piperidin-4-yloxy)-1-naphthyl]benzenesulfonamide

30  hydrochloride;
5-Chloro-N-[4—(piperidin—4—yloxy)-1-naphthyl]thiophene—2-sulfonah1ide hydrochloride;



R6 R6 R6 substituted in position 3 on the pyrrole ring, as an active
ingredient, for use in the treatnment or prophylaxis of obesity, to achieve
reduct i orwof20bidys28ei ght and of body wei ght gain. 20 53PCA/SEetodoaobor t he
treatment or prophylaxis of a 5-HT6 receptor related disorder, such as
obesity, type Il diabetes, and/or disorders of the central nervous system
to achi eve WO 2004/ 000828 PCT/ SE2003/ 001061 reduction of body wei ght and
of body wei ght gain, which conprises adm nistering to a subject in need of
such treatnment an effective ambunt of a conmpound according to any one of
claims 1 4-03hﬁ)30-NiM[@Sg-pyﬂeli@ia,%%yl‘oﬁﬂnl-hhp‘rgh‘yl?b@ﬁ%@uhb@n’ﬁdé hygrbetdptide;P i s
any one of fornula (a) or (c) substituted in position 7 on the naphthal ene
ring, an®IR3 is substituted in 5 position 1 on the naphthalene ring. 54. A

met hod fo : [ ' ] .qpervous
Systom S5 T A ORI R eI SR BRIARSI Gk B AR
treatnent an effective amobunt of a conpound according to any one of clains
1 to 38. 10 55. A nethod for .the.treatnment or .prqphyl axis.qf. type JJ|

di e s, S BiHCss P BisD AR AT & Fampeig s Bigh Aty S S o dten

treat rrentSa@@mg{hgg%fngﬁsiﬁgmteﬁgfofa conpound according to any one of clains
1 to 38, for the case whéen rings A and B are both phe is any one of

nyl, P
formula (a) (a)r1\/I@t69n®ubsadtipnt0éé-ﬂi1mo—rlemhihohWﬁhan-prﬁéeﬁa%méﬂ%myﬁqlwgr}e and
R3 is 15 substi'g.:fje in.&f(}?d.ti_on 1 on the naphthal ene ring, and for the
case when ri ngPPEPERPIEIR® ring, Pis of the fornula (¢) and R3 is of

the formul aBreludioi® e Mird grédpnth&hitonihtirferd¥obtaRedinksdp (ayioefdrman

position 3 on the pyrrole ring. 56. A nmethod for the treatnment or
prophy axi s of aminesinhfhadens desivaiive; e9d reduction of body weight and of body
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with a suitable sulfonyl chloride.

40. A process for the preparation of a compound according to claim 10, wherein P is

15 0 , said method comprising the steps of:
preparation of the heteroaromatic 5-member ring fused halogen-substituted pyridine,
reduction of an aromatic nitro group; aromatic nucleophilic substitution with a thiol via a
diazointermediate; oxidation of the thiol derivative to a sulphone; introduction of a halogen
atom by electrophilic aromatic substitution; aromatic nucleophilic substitution of the

20  halogen with a diamine.

41. A process for the preparation of a compound according to claim 11, wherein P is

, said method comprising the steps of: preparation of the heteroaromatic 5-
member ring fused pyridine; introduction of a carboxylic moiety; conversion of the
25  carboxylic moiety to amine by Curtius rearrangement; reaction of the amine group with a

sulphonylchloride.



such treatnent an effective anound of a compound according to any one of
clains 1 to 38, 25 and for the case when ring Dis a pyrrole ring, P is of
t he for mawe 20e)ooesrd R3 is of the fornula WO 2004/ 000828CPSELHEA0O81 001061
Rg mRg or Rae NNR6 RB N6 mR substituted in position 3 on the pyrrole
ring. 5 57. A nethod for nodul ating 5-HT6 receptor activity, conprising
admnistering to a subject in need thereof an effective amount of a
conmpound according to any one of clainms 1-38. 58. Use of a conpound
according to any one of clainms 1 to 38, and for the case when rings 10 A

and B ar e4boA propbeifyt theBrépmration cdneonipoinat meblifgio odaim( L), wheksh Ptisit ed in
position 7 on the naphthalene ring, and R3 is substituted in position 1 on
t he napht r&a_l__neRri ng, for the manufacture of a nedicanent for use in the
treatment or prophylaxis of a 5-HT6 receptor related disorder, such as
obesity, t@pesHo di abetes, and/or disorders of the central nervous system
to achi eve re{slucti on of body wei ght and of body weight gain. 15 59. Use of
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A 1Ds, . .on,
ring, andammafig nuglpephibicsubgtifubiopes theichlpra with a diamingpht hal ene ring, and for
the case when ring Dis a pyrrole ring, Pis of the formula (c) and R3 is
of the fornmula WO 2004/ 000828 PCT/ SE2003/001061 Rg NJ mN Rq or Rq R6 R6
N6 m R 43.Acompound according to any one of claims 1 to 38 for use in therapy.

44. A compound according to any one of claims 1 to 38, and for the case when rings A and
10 B are both phenyl, P is any one of formula (a) or (c) substituted in position 7 on the
naphthalene ring, and R is substituted in position 1 on the naphthalene ring, for use in the

treatment or prophylaxis of a 5-HT¢ receptor related disorder, such as obesity, type II

diabetes, and/or disorders of the central nervous system, to achieve reduction of body
weight and of body weight gain.

15
45. A compound according to any one of claims 1 to 38 for use in the treatment or

prophylaxis of disorders of the central nervous system.

46. A compound according to any one of claims 1 to 38, for the case when rings A and B
20  are both phenyl, P is any one of formula (a) or (¢) substituted in position 7 on the
naphthalene ring, and R is substituted in position 1 on the naphthalene ring, and for the

case when ring D is a pyrrole ring, P is of the formula (c) and R? is of the formula




substituted in position 3 on the pyrrole ring, for the manufacture of a
medi canent for use in the treatnment or prophylaxis of type Il diabetes. 5
61. Use oWoaoewmwpszand according to any one of clainms 1 PeTB8200af00106Dr the
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the formula Rg ]MRg or Rg NNMR R6 R6 N6 10 substituted in position 3
on the pyrrole ring, for the manufacture of a nedicanent for use in the
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10  substituted in position 3 on the pyrrole ring, for use in the treatment or prophylaxis of

obesity, to achieve reduction of body weight and of body weight gain.

48. A pharmaceutical formulation comprising a compound according to any one of claims
1 to 38 as an active ingredient, in combination with a pharmaceutically acceptable diluent

15  orcarrier.

49. A pharmaceutical formulation comprising a compound according to any one of claims

1 to 38, and for the case when rings A and B are both phenyl, P is any one of formula (a) or

(c) substituted in position 7 on the naphthalene ring, and R? is substituted in position 1 on
20  the naphthalene ring, as an active ingredient, for use in the treatment or prophylaxis of a 5-

HTg receptor related disorder, such as obesity, type II diabetes, and/or disorders of the

central nervous system, to achieve reduction of body weight and of body weight gain.

50. A pharmaceutical formulation comprising a compound according to any one of claims
25 1to 38 as an active ingredient, for use in the treatment or prophylaxis of disorders of the

central nervous system.
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substituted in position 3 on the pyrrole ring, as an active ingredient, for use in the treatment

10 or prophylaxis of type II diabetes.

52. A pharmaceutical formulation comprising a compound according to any one of claims

1 to 38, and for the case when ring D is a pyrrole ring, P is of the formula (c) and R? is of

the formula
15
N N
At g L)
[T] N
6
R m
substituted in position 3 on the pyrrole ring, as an active ingredient, for use in the treatment
or prophylaxis of obesity, to achieve reduction of body weight and of body weight gain.
20

53. A method for the treatment or prophylaxis of a 5-HT¢g receptor related disorder, such

as obesity, type II diabetes, and/or disorders of the central nervous system, to achieve
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54. A method for the treatment or prophylaxis of disorders of the central nervous system,

which comprises administering to a subject in need of such treatment an effective amount
of a compound according to any one of claims 1 to 38.
10
55. A method for the treatment or prophylaxis of type II diabetes, which comprises
administering to a subject in need of such treatment an effective amount of a compound
according to any one of claims 1 to 38, for the case when rings A and B are both phenyl, P
is any one of formula (a) or (c) substituted in position 7 on the naphthalene ring, and R’ is
15  substituted in position 1 on the naphthalene ring, and for the case when ring D is a pyrrole

ring, P is of the formula (c) and R is of the formula

20  substituted in position 3 on the pyrrole ring.

56. A method for the treatment or prophylaxis of obesity and to achieve reduction of body

weight and of body weight gain, which comprises administering to a subject in need of

such treatment an effective amound of a compound according to any one of claims 1 to 38,
25  and for the case when ring D is a pyrrole ring, P is of the formula (c) and R? is of the

formula
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substituted in position 3 on the pyrrole ring.

57. Amethod for modulating 5-HTg receptor activity, comprising administering to a

subject in need thereof an effective amount of a compound according to any one of claims
1-38.

58. Use of a compound according to any one of claims 1 to 38, and for the case when rings
A and B are both phenyl, P is any one of formula (a) or (c) substituted in position 7 on the
naphthalene ring, and R? is substituted in position 1 on the naphthalene ring, for the

manufacture of a medicament for use in the treatment or prophylaxis of a 5-HTg receptor

related disorder, such as obesity, type II diabetes, and/or disorders of the central nervous

system, to achieve reduction of body weight and of body weight gain.

59. Use of a compound according to any one of claims 1 to 38 for the manufacture of a
medicament for use in the treatment or prophylaxis of disorders of the central nervous

system.

60. Use of a compound according to any one of claims 1 to 38, for the case when rings A
and B are both phenyl, P is any one of formula (2) or (c) substituted in position 7 on the
naphthalene ring, and R? is substituted in position 1 on the naphthalene ring, and for the

case when ring D is a pyrrole ring, P is of the formula (c) and R? is of the formula



WO 2004/000828 PCT/SE2003/001061

substituted in position 3 on the pyrrole ring, for the manufacture of a medicament for use

in the treatment or prophylaxis of type II diabetes.

61. Use of a compound according to any one of claims 1 to 38, and for the case when ring

D is a pyrrole ring, P is of the formula (c) and R? is of the formula

substituted in position 3 on the pyrrole ring, for the manufacture of a medicament for use
in the treatment or prophylaxis of obesity, to achieve reduction of body weight and of body

weight gain.
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