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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.



5 cloned by several groups in 1993 (Ruat, M et al. (1993) Biochem Biophys.
Res. Commun. 193: 268-276; Sebben, M et al. (1994) NeuroReport 5:
2553-2557). This receptor is positively coupled to adenylyl cyclase and

di splays affinity for antidepressants such as clozapine. Recently, the
effect of 5-HT6 antagonist and 5-HT6 antisense oligonucleotides to reduce
food intake in rats has been reported (Bentley, J.C. et al. (1999) 10 Br J
Pharmac. Suppl. 126, P66; Bentley, J.C. et al. (1997) J. Psychopharmacol .
Suppl. A64, 255; Wolley ML. et al. (2001) Neuropharmacol ogy). Conpounds
wi th enhanced affinity and selectivity for the 5-HT6 receptor have been
identified, e g. in WO 00/ 34242 and by Isaac M et al. (2000)
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treatment of eatin I'sorders 3 di scl oses conpounds that bind
to the 5- W&@e%@ﬁat‘%@o@méﬂ%&tﬂd?@)l&&@ropm@%wm treatnent of CNS

di sorders and which inter alia may be used for the treatnment of eating

di sorders. EP 0 815 861 Al discloses conpounds that bind to the 5-HT6

recept or andCdnfjinds withieitnced affinity and selectivity for the 5-HT¢ receptor have been

1970,

identified, e.g. in WO 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-HTy 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.



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 discl oses conpounds that bind to the 5-HT6
receptor and that are used for the treatnment of CNS di sorders and which
inter alia my be used for the treatnent of eating disorders. 15 EP 0701819
di scl oses conpounds that bind to the 5-HT1D receptor and that are used for
the treatnment of CNS disorders and obesity. US 6,191, 141 and WD 01/ 12629

di scl ose conmpounds that bind to the 5-HT6 receptor and that are used for
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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



butyl, iso-butyl, sec-butyl, t-butyl and straight- and branched-chain pentyl
and hexyl. Al kenyl groups have one or nore doubl e carbon-carbon bonds in
the chain. 15 Unless otherwi se stated or indicated, the term"Cl-6 al koxy"
denotes a straight or branched al koxy group having froml to 6 carbon
atons. Exanples of said | ower al koxy include nethoxy, ethoxy, n-propoxy,

i SO- propoxy, n-butoxy, iso-butoxy, sec-butoxy, t-butoxy and straight- and
branched- chai n pent oxy and hexoxy. 20 Unl ess otherw se stated or indicated,
the term"Cl-6 al koxyal kyl" denotes a straight or branched al koxyal kyl
group having from1l to 6 carbon atons. Exanples of said | ower al koxyal kyl

i ncl ude net | e . +S50- 3k 0ROX hyl, n- net hyl , t-
but oxyet hyl “Duidt Bk sopbPE Bitton DR AR TE e A3 g

gxpr e?]s ij on 'lhglavem'lall redryibi oﬁbod;@@dgﬁl%?@bfbdd@fvﬁﬁ@tTgﬁingé.g.a't@th s&ftai-waghtﬁnd
ranche al ken roups containing from2 to 6 carbon atong. Typica

exanpl es i ndis I‘SQ/%W‘L{I,GV%G e ,"}‘“ by edyptian:of fpod intake. As used Berpm, Ge ,
1-pentenyl, <BAf v HRRYder@ rORS o b diRacR de# lener@y . used
herein ref erg&ﬁo é rai ghte-rcﬁai negl an‘g&ﬁ an‘%ﬁgﬁl a @n%{aﬁ%fdoét%i%ggﬁ?gi ni ng

from 2 té 6 infalernd eatrgyexpengitireaksvdtingip hemrinachadytde.gl, bxoeydive) weight. Smeny | |
1-butynyl, | -pentynyl. .and 1-hexynyl groups. 5 Unless otherw se stated or

i ndi cat ed, tbﬂgpwgllggﬁaﬁﬁdéﬁi%ﬁgﬁ}udgﬂgﬁ hean fluorine, chlorine, bromne or

i odine. The term "al kyl halide" refers to an al kyl group substituted with one

or nore halogen groups (e.g., F, d, Br, 1). 10 The term"C3-7 cycl oal kyl"

denotes a cydé¢oBI kyl group having a ring size fromC3 to C7, which can be

saturated or partially unsaturated. Exanples of said cycloal kyl include

cycl opropyl, cyclobutyl, cyclopentyl, cyclopentenyl, cycl opentadienyl,

cycl ohexyl , Uniess bipkowisd stited ot indicted,dheterm{iC,.s dipd!’ dré'Caglalizayl’) danates a

cycl oheptyl . 15 The t "CH5-10 cycl.oal kenyl." denaqtes a.cyclic al kenyl group
having a ri ﬁgmgﬁltzoé%f@%%%?qcﬁg&}%ﬁm%% %‘Qn% 0 gllté? 60%%&‘1@4'%%@}'5?%% ude
1- cycl opent Vhibor atoMis). FxemprREWF said tower alkyl include methyl, ethyl, n-propyl, iso-propyl, n-
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 “Cq_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 “C».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.



cycl ohexenyl , | -cycl ohepentyl, 1-cycl ooct enyl , | -cycl ononenyl , and

1-cycl odecenyl groups. 20 The term "heterocyclic" refers to a hydrocarbon
ring systemcontaining 4 to 8 ring nenbers that have at | east one
heteroatom (e.g., 5, N, or 0) as part of the ring. It includes saturated,
unsaturated, aromatic, and nonaromatic heterocycles. Suitable heterocyclic
groups include thienyl, (aryl, pyridyl, pyrrolidinyl, imdazolyl, pyrazolyl,
pi peridyl, 25 azepinyl, norpholinyl, pyranyl, dioxanyl, pyridazinyl,

pyri mdinyl, and piperazinyl groups Unless otherw se stated or indicated,
the term”aryl” refers to a hydrocarbon ring system having at |east one

pental enyl | TissaRToon GG R & A Rl R BRIRNE afiel AR hohed ) 20

The term” heau@wpgmh sohﬁf £6m2 t@!ﬁ@&%ﬁ‘ﬁt‘%ﬁﬂ Ty 1@%&&&5&9@1&%@%@% '1eaSt

one aromatic ring contains at |east one et er oatom suc
S. Exanpl es mﬂﬁp)ﬁéh é'rb@&ﬁlyl Lgpeotypsl, anchchergwykfaroyds, pyrrolyl, thienyl,
oxazolyl, imdazolyl, thiazolyl, pyridinyl, pyrimdinyl, quinazol i nyl, and

i ndolyl groups. 5 Corrpounds of For mula (1) One object of t he present

i nventi orf i Ldess tnl:hamai@lstbﬁd onmdicaed ghetera hilogen kimil(kean Miodihe,&hlorine,
pharmaceutl aII c table salt thereof, wherein: w WY 1~-D-F-~Y Wi ring
Bis Wor rom %h D is a five-menbered het erocyclic or 15 heteroaryl
ring, said heteroaryl ring conprising one or two atons selected fromthe
group consi sting of ni trogen, sul fur and oxygen, with the proviso that when
D contai ns aFhedsiyyiatkylhalide! refors to snaliot gany bubstitatsd Wil anei ondepehalegen| y - N- |

bf)tcﬁ)ringg ﬁ?ar?g(%gtggg]fﬁgﬁi not nore than three groups W 20 are -N- in
10

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, cyclopentadieny), cyclohexyl,
methylcyclohexyl, cyclohexenyl, cyclohexadienyl, and cycloheptyl.

15
The term “Cs.1 cycloalkenyl” denotes a cyclic alkenyl group having a ring size from Cs
to C1p. Examples of said cycloalkeny] 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, piperidyi,

25  azepinyl, morpholinyl, pyranyl, dioxanyl, pyridazinyl, pyrimidiny!, 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 inciude phenyl, cinnamyl,
pentalenyl, indenyl, 1-naphthyl, 2-naphthyl, anthryl and phenanthryl.

30



Pis any one of formula (a), (b) or (c) 6 (a) (b) (c) wherein x =0, 1, or
2 and y =0, 1, or 2; and P and R3 can be attached to any carbon atomt hat
allows the substitution in one of either the A- or 13-ring, or when ring A
contains at |east one nitrogen atomand Pis (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 R3, respectively, may be attached to either the A or
B ring; but each P or R3 nmay not be sinultaneously bound to both rings A
and B; 10 R is (a) Cl-6 alkyl, (b) Ci-6 al koxyal kyl, (c) straight-chained
or branched Cl1-6 hydroxyal kyl, (d) straight-chained or branched Cl.6

al kyl hal i deShe tefth “higtgroayy! refewﬂwtwldrmmibyﬂx ring §ystefBhafk iyt s dﬁﬂarorﬂ&lic@ﬁgl S
optional ly Bfﬁg&lal%ﬁ n]Faturated &q cycloal kyl -Ci -6_al kyl , wherein the
cyclic ring & legst pag Rsterpatym sHetpas (-2 @8 5. %afamql%)ofahe@mmﬂ ZGups 20
wherein Ar t -G -0
Ayl 25 PEt ?‘mﬁﬁw i SR ﬁﬁhaznwé?%%lﬁ%&fnﬁé’l R

parti al | y saummileﬂ,mdmdyﬁpl mmﬂsy sat urated, nono- -cyclic

het erocygl ic ring, each containing 1 to 4 het eroatoms sel ected from

oxygen, 3Sulfur, and nitrogen, (g) a bicyclic ring systemconprising at |east

one heterocy&b}np&m’c{b@gi?@@ﬁwm ng to (f) and a 5 group Ar, wherein the group
Ar is substituted in one or nore positions with (a) H, X or Y, or

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

10 R ®
or a pharmaceutically acceptable salt thereof, wherein:

Wl

~w
2
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- in both rings A and B together;

P is any one of formula (2), (b) or (c)



(b) a 5 to 7-menbered, optionally aromatic, partially saturated or
conpletely saturated, heterocyclic ring each containing 1 to 4 heteroatons
selected from 10 oxygen, nitrogen or sulfur; R2is (a) H (b) Cl-6 alkyl,
15 (c) C2-6 al koxyal kyl, (d) straight or branched Cl.6 hydroxyal kyl, or (e)
straight or branched Cl1_6 al kyl halides; (f) a group Ar, 20 or R and R2 are
| inked to forma group - CH2CH2OCH2CH2- or N (CH2)v wherein v is 0-2, X and
Y are independently (a) H 25 (b) halogen, (c) Cl-6 alkyl, (d) CF3, (e)
hydroxy, (f) Cl_6 al koxy, 8 (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) é;raight or branched Cl-6 al kyl halides, 10 (p)

ani

e e N
E o N-R S(0),
RN 3s +\]V
) o7 A
s , O )
(a) (b) (©)

whereinx =0, l,or2andy=0, 1, or 2;

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.g alkoxyalkyl,
(c) straight-chained or branched C;_g hydroxyalkyl,
(d) straight-chained or branched C,_g alkylhalides,
15  (e) aryl carbonylmethyl,
(f) C3.7 cycloalkyl, which is optionally partially unsaturated,
(g) Cs.7 cycloalkyl-Cy.¢ alkyl, wherein the cyclic ring is optionally partially unsaturated, or
(h) a group Ar;

20  wherein Aris
(=) phenyl,
(b) 1-naphthyl,
(c) 2-naphthyl,
(d) aryl-Cy. alkyl,

25 (8) Cinnamyls



(gq) NHR4, (r) -NRAR5, (s) -NO2, (t) -CONRAR5, 15 (u) -NHSO2R4, (V)
-NRACOR5, (X) -SO02NR4R5, (z) -C(=0)R4, (aa) -CO2R4, or 20 (ab) -S(O, R4,
wherein nis 0, 1, 2 or 3, (ac) -S(Cl.6) alkyl, or (ad) -SCF3; and R4 and
R5 are independently 25 (a) H, (b) Cl1.6 alkyl, (c) C3_7 cycloal kyl, or (d)
Ar, as defined above for R; alternatively, R4 and R5 are linked to forma
group -CH2OCH2-, -CH2CH2OCH2CH2- or 30 (CH2) 3-5; 9 R3is a group selected
fromany one of S 10 Rg RF q Rg Rg and Rq N~

(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) a bicyclic 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
(a)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 (¢} Cy.¢ alkoxyalkyl,
(d) straight or branched Ci.s 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

N

(CHZ)\L

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



16 R"'-~NR6 R6 wherein R3 is optionally substituted on each carbon atom
that allows the substitution with Rg groups, wherein Rg is independently H,
or (Cl.6) alkyl, and wherein two Rg groups can be present on the sane
carbon atom si nul taneously, wherein gq=1, 2, 3, 4, 5 or 6, n¥ |lor2, and
n=0, 1 or 2; R6 is independently (a) H, (b) linear or branched Cl.6 al kyl,
10 (¢) benzyl, (d) -CH2-CH2-OH, or (e) -CH2-CH2-O-C -6 alkyl; 5 P and R3 can
be attached to the sanme ring or to different rings of rings A and B;
provided that R | 'Oz Rz YORNO RN1Y "Owhen Pis (a) or (b), and P
and R3 both are attached to ring Ain the neta- or para-position relative
to one anoth SCth Rf is selected fromany one of Rgff N RB 10 R, g N Rq
RB RB g) L2 alkenyl,

(h) phenyl,
(1) phenoxy,
(j) benzyloxy,
5 (k) benzoyl,
(1) -OCF,,
(m) -CN,
(n) straight or branched C.¢ hydroxyalkyl,
(o) straight or branched C,.¢ alkylhalides,
10 (p) -NH,,
(@) -NHR®,
(r) -NR'R’,
(s) -NOg,
(t) ~CONR'R’,
15 (u)-NHSO;R?,
(v) -NR*COR?,
(%) -SONR'R,
(z) -C(=O)R’,
(aa) -CO9R?, or
20 (ab) -S(O)R*, whereinn is 0, 1,2 or 3,
(ac) —S-(Cy.6) alkyl, or
(ad) —SCFy; and

R* and R’ are independently
25 (a)H,

(b) Cy alkyl,

(¢} C3.7 cycloalkyl, or

(d) Ar, as defined above for RYL

alternatively, R* and R? are linked to form a group -CH,OCH,-, -CH,CH,OCH,CHs- or
30 (CH2)ss;



RR1O Wwwl zo C~1| y RZN , whenring Bis w, and Pis (a), then P and
R3 are sinultaneously attached to the same ring Aor B NR 11 R CWi
\S(Ox when ring Bis Ww, and Pis , whereiny =0, then P and R3 are
attached to the different rings of rings A and B; 5 when the ring systemA +
B i s benzofurane or benzothi ophene, and Pis R S(Ox JY '" (c) and
attached to position 3 in the AtB ring system and R3 is a group sel ected
fromany one of and attached to position 7 in the A+B ring system theny =1
or 2; 10 when the ring systemA + Bis indole, and Pis R S(O. Y (e) and
P is attached to position 3 in the A+tB ring system and R3 is a group
selected fromany one of 15 ] Rgl tRg I +tRg NN WR6 Re

R’ is a group selected from any one of

N N
e
Rq——[ B}m j N R
N N -
Iy R
R m
e
Rq Rq——g Rq
N
IIRS l?la
R
* /

oo
Rq Im R)\l Rq@ m Rq ,%-D]m

wherein R? is optionally substituted on each carbon atom that allows the
5 substitution with Rq groups, wherein Rq is independently H, or (Cy.¢) alkyl, and
wherein two Rq groups can be present on the same carbon atom simultaneously,
wherein
q=1,2,3,4,50r6,
m= }or2,and
10 n=0,1o0r2;

R® is independently
(2) H,

(b) linear or branched Cy alkyl,

10



| I Nand R3 is attached to any one of positions 5, 6 or 7 in the A+B ring
system theny =1 or 2; or 12 w WY when ring Bis wand Rl= Ar is
partially saturated bi-cyclic heterocyclic ring containing a Natom the N
atomin Ar cannot be attached to the S atomin 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 R3 is not
substituted in position 1 on the naphthalene ring; and with the proviso
that: when ring Dis a pyrrole ring, Pis of the fornmula (c), then R3 is not
of the formula RR N) or Rg) Rs Rs 10 substituted in position 3 on the
pyrrole ring. A (@abdizikl ene ring has the foll owi ng position nunbers: 15
wherei n P1-P8 de@ﬁt@t%%ﬁition on the naphthal ene ring. A pyrrole ring,
as connected to A A AG,” hdS the fol | owing position numbers: 20 13 wherein

Pl - P3 denot e the(epasiii-CHRO0Q, { dlRylpyrrole ring. 5 It is preferred that: R
is (a) Cl1-6 alkyl, or (e) a group Ar; 10 Ar is

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

provided that
3 R
-0 2 |
) ?“" o R l}lo o)
RN/ i _?-‘_—'o
when P is © (a)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

A - x .
[ n ' 0
Rq ] ] R n Rﬁ Rq
'}l m l}] m Py N \FTI’ ]ITI
R® R® "qs R

- _ .
N—-'R N-""R \\ \ A}
5 (X AERNEL
N N
N ’ | |
RB

10 R :
T1
Waw 14%
L 3 R—N._
when ring B is w~ ", andPis " (a), then P and R® are simultaneously

attached to the same ring A or B;

11



(a) phenyl, (b) 1-naphthyl, (c) 2-naphthyl, or (f) a 5 to 7-nenbered,
optionally aromatic, partially saturated or conpletely saturated, 15

het erocyclic ring containing 1 to 4 heteroatons, selected from oxygen,
nitrogen and sulfur, wherein the group Ar is substituted in one or nore
positions with (a) H (b) halogen, (c) C_6 alkyl, 20 (d) -CF3, (f) C1_6
al koxy, (g) C2-6 al kenyl (preferably C2-4 al kenyl), (1) -OCF3, (m straight
or branched Cl1 6 hydroxyal kyl, 25 (n) phenyl oxy, (0) benzyloxy, (V)
-NRCOR5, (X) -S2NR4R5, 14 (z) -C(=O R4, (ab) -S(O" R4, wherein nis 0, 1,
2 or 3; (ac) -S-(dA-6) alkyl, or (ad) --SCF3; 5 R is (a) H or (b) Ci1-6
alkyl; 10 or R and R2 are Ilnked Bﬁ\forma group - CH2CH2OCH2CH2-; X and Y

are H R4 and R5 are each independ ly H or ~3 alkyl; and 15 RBis
sel ected from any one | " y S(0), \P\]y
T
W -
whenringBis W, andPis ", 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

A\

S(C)),_F\]y

5 T @
and attached to position 3 in the A+B ring system, and R’ is a group selected from any one
of

) 4
KE}R« G (D

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

R‘l
O]
b
O]
and P is attached to position 3 in the A+B ring system, and R® is a group selected from any
one of
[ } [ ED and ( D

15

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

12



flRg )R RRt NNNRe RBR6 Rq N RBWand R6 O- .+ Rg Rg n R6~, NAIM R
wherein R3 can be substituted on each carbon atomthat allows the
substitution with 20 Rq groups, wherein Rq is independently H or Cl-6

al kyl, and wherein two Rg groups can be present on the sanme carbon atom

si mul t aneously, wherein q=lor2, nrlor2, n=0,and 15 5 R6 is independently
(a) H (b) Ci1-6 alkyl (preferably C1.3 alkyl), in particular nethyl, (d)
-CH2-CH2-OH, or (e) -CH2-CH2-OCH3. It is especially preferred that R3 is

sel ected fromany one of 10 15 20 wherein R3 can be substituted on each
carbon atomthat allows the substitution with Rq groups, wherein Rq is

i ndependently H, or Cl.2 alkyl, and wherein two Rq groups can be present on

t he sane carbon atom sj ‘}Vaneousl y, wherein
| oY
W
whenringBis W and R' = Ar is 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 ting, P is of the formula (c), then R is not of the formula

N N
s
R m
10
substituted in position 3 on the pyrrole ring.
A naphthalene ring has the following position numbers:
P, P,
’ OO )
P; P,
15 PB P1
wherein P,-Pg denote the position on the naphthalene ring,
A pyrrole ring, as connected to an A ring, has the following position numbers:
20

13



g=1or 2, nrlor2;and R6 is independently (a) H (b) Cl1l-3 alkyl, (d)
-CH2-CH2-COH, or (e) -CH2-CH2-OCH3. It is also preferred that R3 is selected
fromany one of N[ ImNIm R6 R6 RAN, '6 R1- Rg NR r 11R Rg \\\\\ and
N6 R wherein R3 can be substituted on each carbon atomthat allows the
substitution with Rg groups, wherein Rq is independently H or Cl.6 alkyl,
and wherein two Rq groups can be present on the sane carbon atom

si mul t aneously, wherein 16 g=1 or 2, nrlor2, n=0,and R 6 is independently
5 (a) H (b) C-3 alkyl,

=

3
W’W\
W L
~ G r;]

W

R

1

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

5 Itispreferred that:
R'is
(a) Cr.g alkyl, or
(e) a group Ar;

10 Aris
(a) 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
(a) H,
(b) halogen,
() Ci alkyl,
20 (d)-CF,,
(f) C1.¢ alkoxy,
(g) Co.g alkenyl (preferably Cp_4 alkenyl),
(1) -OCF,,
(m) straight or branched C;.¢ hydroxyalkyl,
25 (n) phenyloxy,
(0) benzyloxy,
(v) -NR*COR’,
(x) -SO:NR'R’,

14



(d) -CH2-CH2-0OH, or (e) -CH2-CH2-OCH3. 10 It is also preferred that R3 is
selected fromany one of CNN) t ~N~ N R6 R RB RB R6 is independently (a)
H 15 (b) -3 alkyl, (d) -CH2-CH2-OH, or (e) -CH2-CH2-OCH3. It is
preferred that R6 is Hor methyl. 20 R It is also preferred that R3 is

pi perazi ne; honopi perazine; 2, 6-di nethyl pi perazi ne; 3,5- dinethyl piperazine;
2, 5-di met hyl pi per azi ne; 2-net hyl pi perazi ne; 3-nethyl pi perazine;

2, 2-di met hyl pi perazi ne; 3, 3-di et hyl pi perazi ne; piperidine;
1,2,3,6-tetrahydro-pyrazine; or 4-pyrrolidin-3-yloxy. 17 51t is preferred
that the groups Y and X are attached to any unsubstituted carbon atom It
i's preferred that D,is pyrrolyl, thienyl or furanyl. It is preferred that P
is R vy (c) (z Rl1, x, and y are as defined in claiml1l. 10 It is also

preferred thah &SR Runstedh 0 B?zoﬁz N Q (a) or (b)
(ac) —S-(C1.) alkyl, or
(ad) ~SCF3;

Ris
(a) H, or
(b) Cy.¢ alkyh
10 or R!and R?are linked to form a group -CH,CH;OCH,CHj-;

XandY are H;

R* and R® are each independently H or C,.3 alkyl; and

15
R3 is selected from any one of
SR S
R N—R
n R /g]( mq Rﬂ
N we ! N
I‘? 5 and IIR o
wherein R? can be substituted on each carbon atom that allows the substitution with
20 Rq groups, wherein Rq is independently H, or Cy.¢ alkyl, and wherein two Rg
groups can be present on the same carbon atom simultaneously, wherein
q=1or2,
m=1or2,
n=0, and

15



wherein R and RZ are as defined in claiml1l. It is preferred that Rz is H
15 Anot her object of the present invention is a conpound of the general
formula (11) RL 1 S(J)x Y (Il) wherein R, x, y, X, and Y are as defined
inclaiml, and R3 is as defined in claim2. 20 It is preferred that y =0
and x = 2. Another object of the present invention is a conpound of the
general formula (I11) 18 R wherein RL, x, y, X and Y are as defined in
claiml1l, and R3 is as defined in claim2. It is preferred that y = 0 and x =
2 5 Anot her object of the present invention is a conpound of the general
formula (1V) (1V) wherein Pis of the formula (c), R, x, y, X and Y are as
defined in clai mRljsjafpefidently @as defined in claim2, and 10 wherein Dis a
five-menbered heteroaryl ring, said ring conprising one or two atons

sel ected fromthé&@ékoup consisting of nitrogen, sulfur and oxygen; and when

t he heteroaryl i | l ons, a group R6 is
attached at any |)%3ég$§r§%&b%l€@%iké{n¥\%v@ﬁch§9gr{l}f)@{l’i tution. 15 It is
preferred that D(d)sCitCHpePRene and P is attached to the Dring, giving a
skel etonsas any (e?f-ctfﬂ?cﬁ%b%‘f' ng: N NNS\ |

1t is especially preferred that R} is selected from any one of

_.l_.._ ‘X ><
” &
R
RQ—ENB Jm * N N I é
fe Lo o N‘R“

wherein R® can be substituted on each carbon atom that allows the substitution with

10 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,
m=1or2, and
R% is independently
i5 @4,
(b) Cy.3 alkyl,
{d) —-CH,-CH,-OH, or
(e) -CHz-CHz-OCHa.

20 1tis also preferred that R? is selected from any one of

I‘l --}-- “Q
N o A “(l-). --.]-.
[ n R N_R
R " R
" ]m N I \'?' " Ri
N N 8
L e Le R and

N

RG
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

16



\' SSI\/I 201t is also preferred that Dis pyrrole and Pis attached to
the nitrogen atomin the Dring, giving a skeleton as any of the follow ng:
19 It is also preferred that Dis furan and P is attached to the D ring,
giving a skeleton as any of the follow ng: 5 Another object of the present
invention is a conmpound of the general formula (V) P (V) 10 wherein P is of
the formula (c) as defined in claiml, R, x, y, X, Y, and R3 are as defined
inclaiml, and wherein 1) is a five-nmenbered heteroaryl ring, said
heteroaryl ring conprising one or two atons selected fromthe group
consi sting of nitrogen, sulfur and oxygen; and when the heteroaryl ring
conpri ses one or t\/\o({g'qroggen atons, a group R6 is attached at any nitrogen
15 at om whi ch allows the substitution. Another object of the present
invention is a conpound lofrd,he general formula (V) P (V) wherein P is of
the formula (a) or ( =6san§efined inclaiml, preferably wherein RZis H X
20 Y, and R3 are as defihed in claim1, and wherein Dis a five-nenbered
het eroaryl ring,R%aimiepetdentdaryl ring conprising one or two atoms sel ected
fromthe_group c isting of nitrogen, sulfur and oxygen; and when the 20 t
het eroaryl ring gﬁprises one or two nitrogen atons, a group R6 is attached
at any nitrogen (bytp_grhm@i,ch all ows the substitution. Another object of the
present invention is a conpound of the general formula (VI) 5 P ~ (VI)

d) -CH,-CH,-OH, or

(e) -CH2-CH,-OCHj3.

10 Itisalso preferred that R3 is selected from any one of
—afe-

SR eWedies
g eeelel

N
le

R’ is independently
(a) H,

15 (b) Ci.3 alkyl,
(d) ~-CH;-CH,-OH, or
(e) ~CH,-CH,-OCHs,

It is preferred that RS is H or methyl.

20
1t 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. |

17



wherein Pis of the formula (a) or (b) as defined in claiml, preferably
wherein RZis H X and Y are as defined in claiml1l, and R3 is as defined in
claim2. 10 Another object of the present invention is a conpound of the
general formula (VII) x P (VIl) wherein Pis of the fornmula (a) or (b) as
defined in claiml, preferably wherein RZis H X and Y are as defined in
claiml1l, and R3 is as defined in claim4. 15 Another object of the present
invention is a conmpound of the general fornmula (M1I) X P (VI) wherein Pis
of the fornmula (a) or (b) as defined in claim1, preferably wherein RZ is H,
X, Y, and R3 are as defined in claim1l. 20 Anot her object of the present
invention is a conpound of the general formula (1 X) X wherein R7 in formul a
(IX) is: (a) H (b) CL.6 alkyl, P 21 (c) benzyl, (d) -CH2-CH2-CH, or (e)
CH2- CHZ- O- CH3s5 pfraredtimt dhergréupssy arid X e ditached t@ayajnsabstihiyd @asbosedtomned i n
claim1l, preferably wherein R2 is H X 5 Y, and R3 are as defined in claim
1. Another object of the present invention is a conpound of the general
formula (X) ixpreidreatiiest ® 8 pFrrbsi, Qﬁlﬁﬂﬂ@tﬁ]ﬁfﬂ%' a (a) or (b) as defined in
claiml, preferably wherein R2 is H X Y, and R3 are as defined in claim
1. Anothér obj ect of the present invention is a conpound of the general

formul a (Xl )t is preferred that P is
1

S(O)"‘[\]y
)

wherein Rl, X, and y are as defined in claim 1.

R

10 It is also preferred that P is

1
R' ¥
l.o II\I—RZ
S;);’: O\\ |
RN/ 07N
" (@or I )

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 (IT)
1

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

(1

wherein R!, x, y, X, and Y are as defined in claim 1, and R? is as defined in claim 2.
20  Ttispreferred thaty=0and x = 2.

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

18



P 15 wherein Pis of the fornula (a) or (b) as defined in claim1,
preferably wherein R is H X and Y are as defined in claiml, and R3 is as
defined in claim4. 20 Another object of the present invention is a conpound
of the general fornula (XII): P 22 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 claim
1. 5 Preferred conmpounds of the fornmula (11) are

6- Benzenesul f onyl - 4- pi perazi n- 1-yl - qui nol i ne hydrochl ori de;

6- [ (2- Fl uor ophenyl ) sul f onyl ] - 4- pi per azi n- 1-yl qui nol i ne hydrochl ori de;
(1-hbphthy|sulfonyl)-4-pi§ﬁrazin-l-quuinoline hydr ochl ori de;

[ (3, 4- Di chl or ophenyl ) sul f dhy ()4-piperazin-I-quuinoIine hydrochl ori de; 10
[(3,5-Di nethylphenyl)sulfonz -*4- pi perazi n- 1-yl qui nol i ne hydrochl ori de;

[ ( !
d

-[ (2-Chl or 0- 6- et hyl phenyl ) s -&Npi perazi n-1-yl qui nol i ne
ydrochl oride; 6-[(4-Chl orophen ] - 4- pi per azi n- 1-yl qui nol i ne
hydr ochl ori de; X \
6-[ (2- Met hyl, 4-tert-butyl - phenyl ) suRf onyl ] - 4- pi per azmy 1-yl qui nol i ne

hydrochl oride;  6-](3,4-D nethyl phenyl)sul f on%-{- pi perazin-|-yl quinoline
hydr ochl or | ddiereiER 6 X1 Y, X, ZnhYoaiE ay dsiwed i olaim ¥ end/R] ises sefiraddn cleim 2y| qui nol i ne
hydrochl ori de; 6-[(4-tert-Butyl phenyl)sul fonyl]-4-piperazin-1-yl quinoline
hydrochl ori de; 6-[(4-1sopropyl phenyl)sul fonyl]-4-pi perazi n-1-yl qui nol i ne
hydr ochl ori dids preferred that y=0and x=2

(4-Pi pergzi n-1-yl-6-{[4-(trifluoronethyl)phenyl]sul fonyl}quinoline

hydr ochl ori de;

6-[(4-tert- Bﬂxbﬁﬂepglﬁéﬁégfﬁwpfrﬁeﬂﬂ ihvehtiénl ish-cSinpa@ipdTtHe Yenkrl fRhiaev)

hydr ochl ori de; an

4- (1, 4-Di azepan-1-yl )-6-[ (4-isoprapyyphe

hydrochl ori de. Preferred conpotndg erformula (111) are

7- (2-Chl or o- 6- net hyl - benzenesul fghyl ) -"3* pper azi n-1 -yl -i soqui nol i ne

hydrochl ori de; 7-(2-t-Butyl-benzenesul fonyl)-1-p{I¥drazi n-1-yl -i soqui nol i ne
hydr ochl ori deg; : 1 . . 3.

7 (5.4 D chi PSRl S PR Ry ot S g e el iy e R s

hydr ochl or i defined in claim 2, and _ _ _ _ _

E;/((jrz 021;1:?8?? EIV LB § e Wl A hechrda! %Eg,zgm%_r%ﬁggofdp%g&lélogg b 5% atoms

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

6
6
6
6
h

¥I)su|fony|]quino|ine

ring comprises one or two nitrogen atoms, a group R® 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 \ NZ N= NZ S

20  Ttis 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:

19



7-(2,5-D net hyl - benzenesul fonyl ) - 1- pi perazi n-1 -yl -i soqui nol i ne
hydr ochl ori de; 7-(p-Chl oro-benzenesul fonyl)- 1-pi perazi n-1-yl -i soqui nol i ne
hydr ochl ori de;

7- Benzenesul fonyl -1 -[ 1, 4] di azepan-1 -yl -i soqui nol i ne, hydrochl ori de; 30
7-(4-tert-Butyl -benzenesul fonyl)-1-[1, 4] di azepan-I| -yl ]-isoquinoline,
hydr ochl ori de; 7-(2-Chl oro-6-nethyl-benzenesul fonyl)-1-]

1, 4] di azepan- 1-yl ] -i soqui nol i ne hydrochl ori de;

7- (3, 5-D net hyl - benzenesul fonyl )-1-[1, 4] di azepan- 1-yl ] -i soqui nol i ne
hydrochl ori de; 23

7-(3,4-Di chl oro-benzenesul fonyl )-1-]1, 4]d|azepqp | -yl]-1isoquinoline

hydr ochl ori dg

|ne§

7-(3,4-D nethy beﬁienesulfonyl) 1-11, 4]d|azepan 1-yl J-isoqui noline
hydrochl oride; 7-(2-tert-Butyl-benzenesul fonyl)-1-]
1, 4] di azepan-1 -yl ] -isoqui noline hydrochloride; 5 7-Benzenesulfonyl -

1
- |i hl ori de: . .
Al T o b R T S e
Preferred C@ﬂﬂﬁdﬂﬂﬁwﬂé t he fornula (Iv) are

4-(1,4-D%azepan-1-y|)-2-(pheny|sulfonyl)thieno[3,2-c]pyridine hydr ochl ori de;
10

4-(1,4-Di azep -1-yl)-2-1(3, 4<dichl orophen I)s%ﬁfonyl]thieno[3,2-c]pyridine
hydr ochl orld‘é® NZ" SN= 9 N~ I

4- (1, 4-Di azepan- 1yl - 2-[ 44t ert . butyl phenyl slul f gayl ) t hi eno[ 3, 2-cj pyri di ne
hydr ochl ori de; O L\ = X 7

4-(1, 4-Di azepan-1-yl)-2-[4-tert-butyl phenyl sul fonyl)thieno[ 3, 2-c] pyri di ne
hydrochl ori de; 4-(1, 4-Di azepan-

2 { b om HeHF St RSt By Sl Bl BB e

hydr ochl ori de; 2-(Phenyl sul fonyl ) P4-pi perazi n-1-ylthieno[ 3, 2-c] pyridine

hydr ochl ori de;

2- (3- Met hoxy- benzenesul f onyl ) - 4& o@@ Y1-yl -thi eno[ 3, 2-c] pyri di ne
hydr ochl ori de;

2-(4- N@thoxy benzenesulfonyl) 4Rp|pera2|n | -yl -t hi(8ho[ 3, 2- c]pyrldlne
hydr ochl.ar i 4- Pl r o n

t%i eno[ % &%{}e}lqﬁ} Hlljﬁ(géﬁséeﬁlyg mnc almllLi?I X, y,t}é])q )agdﬁﬁ%e asﬁ 88 yi}

2-[[ 2- tert Bubmh@heﬁyl)sulfonyl]-4-p|pera2|n | -yl thieno[ 3, 2-c] pyridine
hydr ochl ori de;

22[(3, 4- Di cHYhisremRdny ﬁY@ﬁFW&ﬂd}hﬂ@W&ﬂazﬁaﬁ@my‘PM THSOMPYISIEE 909 Piive- 2- sul
fonam de  hyy

21 (4t ort- LTS Bl ey FPm e grosp consieting of irogen sulfur and oxecn: aodvhen by

hydr ochl ori deteroapg nzg@gmplagmtongbr two nitrogen atoms, agroupR 1s attached at any nitrogen

21 (3 i thor SRENpER allpa fifaeiBiof ool By ' e TYeroetort e

I-yIthleno[3 2-c] pyri di ne- 2-sul f onam de

N
Ifonyw) 1- 1 [gi a paq 1- ] -1 soquinoline

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

i
S 2Cr
R V)

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
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hydrochl ori de; 2-(Mesitylsul fonyl)-4-piperazin-1-ylthieno[3, 2-c]pyridine
hydr ochl ori de;

2- [ (2- Met hoxyphenyl ) sul f onyl ] - 4- pi perazi n- 1-yl t hi eno[ 3, 2-c] pyri di ne
hydrochl ori de; 30

2-[ (2, 4- Di net hoxyphenyl ) sul f onyl ] - 4- pi perazi n-1-yl t hi eno[ 3, 2-c] pyri di ne
hydr ochl ori de;

2-[ (2, 4- Di et hyl phenyl ) sul fonyl ] -4-pi perazin-1-ylthieno[ 3, 2-c] pyridi ne
hydrochl oride; 2-[(2,5-D nethyl phenyl)sul fonyl]-4-piperazin-|

-yl thieno[ 3, 2-c] pyridi ne hydrochl ori de; 24

2-[ (2- Et hy| Rhieox] S8 Eaup ' ioBerlatihb, i ¥ biing @i

hydr ochl ori de; MZI?AF% per a;%srlélfe;]jrg@? %ﬁﬁgﬁ%xlg%gng%lgﬁulﬁ?ﬁ%dﬁgi?{Hﬁ??%opg?rli di ne
hydr ochl or i gem wiick giawsthesbséiien.- 4- pi per azi n- 1-yl t hi eno[ 3, 2-c] pyri di ne
hydrochl ori de; 4-Pi perazin-1-yl-2-
{[4-(trifluoronethyl)benzyl]sulfonyl}thieno[3, 2-c]pyridine 5 hydrochlori de;
2-[ (3 - Br ondhethandbjestibf thepteberd ipiepiboraiz b verhpounkd tofiterpenéial Rrmllayvi)di ne
hydr ochl ori de;

2-[(2,3-D'f|uorobenzyl)sulfonyIJ Npi ?azin-l-ylthieno[3,2-c]pyridine

hydr ochl ori de; R = Y
2-[(4-Br§nnbenzyl)sulfonyl]-4-p¥peraz§n-|-yIthie If,z-c]pyridine
hydrochloride; 2- { [2, 5-bis(Trifluoronethyl)benzyl]sulfonyl}

- 4- pi per azi whareip R igjoé ﬂ@[fgl:rmﬂ@fq)pr (o0l iz defingd ithslaimok ipreserably; wherein R is H, X

2-[ (4- Met hyl | ).su | 1.~.4-P] LNyl t hj 3, 2-c] pyridine

hydr ochl or i grgcf?é}_’e 2 Fehh el 1PLRRASE L adsndd WSS
([5-Chloro-2-(trifluoronethyl)benzyl]sul fonyl}-4-piperazin-1-ylthieno[3, 2-c]
pyridi ne hydrochl oride;

2-[ (3, 5-Di net hoxybenzyl ) sul fonyl | - 4- pi perazi n-1-yl t hi eno[ 3, 2-c] pyri di ne

hydr ochhgri deotherdddiect of tl 1 ion i doft 1 formul
DY OSB! | ASotherbicot of the prosent invention is  compound of the gencral formyla (VI

hydr ochl ori de; X p
4-Piperazin-l-yl-2-{[4-(1,2,3Tpﬁg£;[gﬁékr4-yl)benzyl]sulfonyl}thieno[3,2-c]p
yridi ne hydrochloride; o]

1-(4-Pyrro|idin-I-yIphenyl)-2-[(&~piperazine-l-yKvaeno(B,Z-c]pyridin-2-y|)

| f I h { d hl ori de: 0.. . . .
T A (B ot nyTER SO TRS [ 2 B 6 AelTien it el Lnreliiably hengip B st o-y1
?:NV; onyl]  ghdmenAng JuAkCmRRIAR 108nd K¥ S Qs REE ] @llntLPOUNds of the formula
are
1- (4- Met hyl phenyl sul phonyl ) - 4- pi perazi n-1-yl -1 H pyrrol o[ 3, 2-c] pyri di ne
hyd hl.ori de; .25, . o
Y (57 Ot o ABOER PR AL PRSP BIEy SR 2 somar s of e grperh PRNE CYEDs o c) pyr i o

i ne hydrochl ori de; NS gif
R/SY

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)

3 = P

R N Y
X ‘a7

R (IX)

wherein R’ in formula (IX) is:
(a) H,
(b) Ci5 alkyl,
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1- (3, 4- D net hoxyphenyl sul phonyl ) - 4- pi perazin-1-yl -1 H pyrrol o[ 3, 2-c] pyri di ne
hydr ochl ori de;

4- (4- Pi perazin-1-yl-pyrrol o[ 3, 2-c] pyri di ne-I-sul fonyl)-benzonitrile

hydrochl oride; 30

1- (4, 5-Di chl oro-t hi ophene- 2-sul fonyl ) - 4-pi perazin-1-yl-1H pyrrol o[ 3, 2-c] pyri
di ne hydrochl oride; 25

1- (2- Chl or 0- 4-f | uor ophenyi sul phonyl ) - 4- pi perazin-1-yl -1 H pyrrol o[ 3, 2-c] pyrid
ine hydrochl oride; 1-Phenyhnethanesul fonyl -4-pi perazin-1-yl-IHpyrrolo

[ 3, 2-c] pyridine hydrochl ori de;

1- (5- Chl or o-t hi ophene-2-sul fonyl)-4-piperazin-1-yl -1 H pyrrol o[ 3, 2-c] pyri di ne
5 hydrochl ori §9;benzyl,

1- (4- Butyl - benze ulf.o0 ).-4-pi perazin-1-yl -1 H pyrrol o(3, 2-c) pyridi ne

hydr ochl ori de?g) RO, b

1- (4- Phenoxy- pgrZieperuld-omyf amd4- pi perazi n-1-yl -1 H-pyrrol o( 3, 2-c¢) pyri di ne
hydrochl ori de; . _ . ) ) ] )

1- ( Pheny! sulMhapigPyis of the Semads () ot () 29 definpd ingleimal, prefymahlyivetiersin R BRI or i de;
1-[(4-Chd Orgpﬁﬁwla}éé’slcfeﬁﬂé’é Jrdaipi perazin-1-yl -1 Hpyrrol o 3, 2-cl pyri di ne

hydr ochl ori de; 10

1-[ (4- Met hoxyphenyl ) sul fonyl ] - 4- pi perazi n-1-yl -1 H pyrrol o] 3, 2-c] pyri di ne

hyd hl ori ge; . . .

5 Wt hof ot ABise SRR REFPSRS ATPBIRA S & SRR 95 i 25nSyPL PFR S FFb of 3, 2- o] pyr
i dine hydrochloride; and

4-Pi perazin-1-yl-1-t[2-(trifluoronethyl)phenyl]sul fonyl)-IH pyrrol o 3, 2-cl py

ridine hydrochloride. 15 Preferred unds of the formula (VI) are
N- (4- Met hyl phenyl ) - 4- (4- et hyl pi - t~yl )t hi eno[ 3, 2-cl pyri di ne- 2-sul fona
i nide hydrochloride; X

\
2-Brono-4-(4-nethy|-piperazin-l-yl)-thieﬁB[S,Z{Bypyridine-3-su|fonic acid
p-tolyl?ﬁide 20 hydrochl ori de;

4- (4- Methyl pi perazi n-1-yl ) -n-phenyl t hi eno[ 3, 2-c] pyri di ne- 2-sul f onani i de
hydr ochl ori Gfereind BioptHediniulh (a) ¥t (1) b @etirkd irlcl&hPY, prétbraBlydvisadin RAisaLagi d
(3-fluoro-5:trifluoronethyl-phenyl)- am de hydrochloride; 4-Piperazin- 1
-yl - t hi eno[ ¥; 2948 7s peedwed ikglpinbhi ¢ aci d (4-chl oro- phenyl ) -ami de 25
hydrochl ori de; 4-Piperazin-1-yl-thieno[3,2-c]pyridine-2-sulfonic acid
(4-1sopropyl - phenyl ) -am de

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

P

26>

X 3
15 R (XI).

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 2 compound of the general formula (XII):
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hydrochl ori de; 4-Piperazin- 1 -yl-thieno[3,2-c]pyridine-2-sulfor~c acid
p-tol yl am de hydrochl oride; 4-(4-Mthyl pi perazin-1-yl)-N

(2-cycl ohex-1-en-1-ylethyl) thienc, [3,2-c] pyridine-2- 30 sulfonan de
hydrochl ori de; 2-(4-(4-Methyl piperazin-1-yi) thieno [3,2-cj
pyridin-2-ylsulfbny])-1,2,3,4- tetrahydroi soqui noline hydrochl oride; 26

4- (4- Met hyl pi perazin-1-yl)-N (2-thien-2-ylethyl) thieno [3, 2-c]

pyri di ne-2-sul fonam de hydrochl oride; 4-(4-Methyl piperazin- 1 -yl)-N [ 1
-(1 -naphthyl) ethyl] thieno [3,2-c] pyridine-2-sul fonam de hydrochl oride;
5 4-(4-Met hyl pi perazin-I-yl)-N (4-hexyl phenyl) thieno [3, 2-c]

pyri di ne-2-sul fonam de hydrochl oride; N

( 3- Chl or obeszayphprdacedticatly aydeptaplersalt itrerdof,ywherdih Pend Rf are2itaghed to the same

pyri di ne- 2-sul f anamd.de;, . 4- (4-Methyl piperazin-1-yl)-N. J1-(4-fl uorophenyl)
et hyl] thi eHB8 " ?giPE“]mer"igﬂf’ﬂé@gé-A X “ﬁ%?ﬁq“ag' éyﬁ’r %’&?P&%iaﬁ%‘fs ‘Ifén?im
(?,3-Difluogiabeezyl ) -4-(4-net hyl pi perazin-1-yl) thieno [3, 2-c]

pyri di ne- 2-sul fonam de hydrochl oride; 4-(4-Methyl pi perazin-l-yl)-N
(4-chloro-2, 5-dinmethoxyphenyl) thieno [3,2-c] pyridine-2- sulfonam de

hydrC’ChlS’riﬁl%fer%d@BﬂFBitﬂi’so(‘ﬁfeWi hRgy azin-1-yl)-N- _
(2-cycl ohex-1-en-1-ylethyl) thieno [3,2-c] 15 pyridine-3-sulfonam de
hydr ochl or i Gdenzengrdionyldd-pipsragin: hyliinding hidrodhlgtide; N- [ (1S) - 1- ( 2- napht hyl)

(et hyl pi e e B e S S S RO PR cno 3, 2 c)

pyridi ne- 36gUNapinthyiseléony))d-pipblasint d@quiddlind HydEBlofide;

CRELT A SRR A A ST I S

hNy g ?bﬁh lﬁlgcr:ihgggsgpbﬁﬂe@h)hpﬂaﬂbmmﬁ]m:ﬁipéfbimW&&e%&%emﬁ&lﬁ- 2-sul f onam de

N- (2, 4- Di f | 6doptieseyd-methyinhsaylsalfonyll-§-pipsraeime] -slaRinelips/hyddoahdoritles ul f onani de

25 hydrochl gr{ A&y s rophenyl)sutfonyl]-4-piperazin- 1-ylquinoline hydrochloride;
6-[(2-Methyl,4-tert-butyl-phenyl)sulfonyl]-4-piperazin-1-ylquinoline hydrochloride;
6-{(3,4-Dimethylphenyl)sulfonyl]-4-piperazin-1-ylquinoline hydrochloride;

15 6-[(2,3-Dichlorophenyl)sulfonyl]-4-piperazin-1-ylquinoline hydrochloride;
6-[(4-tert-Butylphenyl)sulfonyl]-4-piperazin-1-ylquinoline hydrochloride;
6-[(4-Isopropylphenyl)sulfonyl]-4-piperazin-1-ylquinoline hydrochloride;

(4-Piperazin-1-yl-6- {[4-(trifluoromethyl)phenyl]sulfonyl } quinoline hydrochloride;
6-[ (4-tert-Butylphenyl)sulfonyl]-4-(1,4-diazepan-1-yl)quinoline hydrochloride; and
20  4-(1,4-Diazepan-1-yl)-6-[(4-isopropylphenyl)sulfonyl]quinoline hydrochloride.

Preferred compounds of the formula (IIT) 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-{1,4]diazepan- 1-yi]-isoquinoline hydrochloride;

23



4-Pi perazin-1-yl-N[-3-(trifluoronethyl)phenyl]thieno[3, 2-c]pyridine-2-sulfo
nam de hydrochl ori de;

N- ( 3- Et hyl phenyl) - 4- pi perazi n-1-yl t hi eno[ 3, 2-c] pyri di ne- 2- sul f onam de
hydrochl oride; N-(3,4-Di net hoxyphenyl)-4-piperazin- 1

-yl thieno[ 3, 2-c] pyri di ne- 2-sul fonam de 30 hydrochl ori de;

N- (4- Br ono- 2- net hyl phenyl ) - 4- pi perazi n- 1-yl t hi eno[ 3, 2-c] pyri di ne- 2- sul f onam
de hydrochloride; 27 2-(4-Piperazin- |

-yl -thieno[ 3, 2-c] pyridine-2-sul fonyl)- 1,2, 3, 4-tetrahydro-isoquinoline

hydr ochl ori de; 4-Pi perazin-1-yl-thieno[3,2-c]pyridine-2-sulfonic acid

(2- t hi ophen- ) .

4- Pi per azi n- ?Gﬁ Pm}ﬁ%%gﬁ%h%s]qg%}%?{[lie)qzai&%ﬁaggnﬂi 1sogu18011ne hydrochloride;

(4- chl or o- 2, GlddCherorkengenshid foplyl)«1- Hsﬁ]d!ezdpgﬂuﬂfyélhbmme hydrochloride;

Sl et s T S T SN
(2, 6-di et hyl %@hen-;Bu)ylaieﬁzeiﬁsulfmylﬂli)—Q%leﬁﬁan 1-91]-isoquinoline hydrochloride;
e T LRI R T

4- Pi per azi n-AyfertiBvR Q{eﬁz&eﬁhﬁﬁﬂ-ﬂbﬂﬁrﬁm 1§oﬂh1n6111?&ﬁ3ﬁrochlonde

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

- Pi perazin-1-yl -t hieno[ 3, 2-cl pyri di ne- 2- sulfonlc aci d

2- (5- met hoxy.- L H- i - I -.am de hydrochl ori de;
El- Pi( pe;n;zi gi(%?{?%# ﬁ&gé%%g%'é%tg? %ogPﬁg’RMafg;nul :‘aoniycr ggi dor e
4-trifluor orm(MDidzepmyl -§DA2e@hertyysit fonyljthiend(®,2-ojpyridperydioshibride;

ot P DR 503 e R A ot or e

hydr ochl or| dRidrocBI® nde
N-(4-1soprop Ipheny - 4-pi perazin-1-yl t\Weno yri di ne- 3- sul f onam de
hydr ochl ori d%( 1,4-Diazepan-1-y[)-2- [4-tert-butylphenylsulfonylﬁﬂneno 3,2-c]pyridine hydrochloride;

N-(4- Mot hy | pReny) o s Py HoL| SRRty loRoB £ Byl Rt amibtidepnam de

rIll}/?Lf()(l\:/lg!t ﬁ;: Sf}(alr}yD)&zépa(npl -phH2-Birdideeyiiyiphpd vl sidfoo]ithizncB Ry lpdiidiee Rydsodhimidam de

15 2-[(4-Bromophenyl)sulfonyl]-4-(1,4-diazepan-1-yl)thieno[3,2-c]pyridine hydrochloride;
2-(Phenylsulfonyl)-4-piperazin-1-ylthieno[3,2-c]pyridine hydrochloride;
2-(3-Methoxy-benzenesulfonyl)-4-piperazin-1-yl-thieno[3,2-c]pyridine hydrochloride;
2-(4-Methoxy-benzenesulfonyl)-4-piperazin-1-yl-thieno{3,2-c]pyridine hydrochioride;
4-Piperazin-1-yl-2-{[4-trifluoromethyl)phenyl]sulfonyl} thieno[ 3,2-cJpyridine

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)sulfonyt]-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 hydrochioride;
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 hydrochioride;
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;

24



25 hydrochl ori de;
N- (2, 3-Di fl uorobenzyl) - 4-pi perazi n-1-yl t hi eno[ 3, 2-c] pyri di ne-2-sul fonani i de
hydr ochl ori de;
N- ( 3- Chl or obenzyl ) - 4- pi per azi n- 1-yl t hi eno[ 3, 2-c] pyri di ne- 2-sul f onam de
hydrochl ori de; 4-Piperazin-1-yl-thieno[3,2-c]pyridine-2-sulfonic acid
phenyl am de hydrochl ori de; 30
4- Pi perazin-1-yl -t hieno[ 3, 2-c] pyri di ne-2-sul fonic acid
(4-tert-butyl -phenyl)-am de hydrochloride; 28 4-(4-Methyl -piperazin- |
-yl)-tliieno[3,2-c]pyridine-2-sulfor~c acid phenylam de hydrochl ori de;
4- (4- Met hyl 2r{(393ﬂ@14jh Jﬂr)smfdenPAﬁnﬁEaam& -Gyt 312 RpryAd e hiyRRicRloAgs; d

ro

(3-chl oro- phenyl ) - am ori

2- Br ono- 4- (4 R@?@W}rnyar?p@rlafrhﬁxsciaewxlﬁvlﬁnwﬁépxsn%ye}iwrhe/arc’ﬁ@ogdesu| fonic acid

phenyl am de 5 _daydraeitheyi-d -1-ylthienof3,2- dr
4- (4- Met hyl - p@%er@. nﬁ%b yﬁnperazm ng em[c] p;}?ynweh% oscl}jo gﬁr c acid

(4- net hyl phérRipdryzimiiydé- {[Hﬁﬁﬁbwmmthﬂbenﬂﬂwlﬁnmﬁmo{ﬁlpﬂmdml n- |
-yl thi eng[ 2h§dr8%%d dr ne- 2- sul f onam de hydrochl oride. 10 Preferred conpounds
of the for

N- (4- et hyl rzlf[(mBkdmdbeﬁZ)ﬂBﬁHirlym} 4=-piﬂefauih01[ ?ltlﬁem[mh]p?haﬁe&yambmﬂ@dp de
hydr ochl ori de; H g/ fp zin-1-ylfuro[ 3,2 C]prj’l di ne- 2- sul f onar ni de
hydr ochl or i &é[( »3ftiuoro enzyl)sul onyl 4—p1peraz1n- -ylthieno[3,2-¢Jpyridine hydrochloride;

N-pdenyl - 7- plipeBadhdbe &Mjsﬁlférﬁ{l]&i g I}fe}aﬂbﬁﬂf @uﬂem% %}ﬁ yRaRk HydRchydigchl or i de.

15 A preferred conpoun i"perazrl n-
1-yi -t hi azol2ofl 2L5@%Tpﬂu@rﬁmﬁ@yﬂbwwwﬁpwlhérm%ﬁ@hﬂr’rﬁlﬁeﬁeﬁb@f@lpmn@r| de.

Preferrel%c Eﬂgﬁ f the fornmula (1 X) are 20
N-(4- met'hyl pheny qle pi perazin-1 -yl-IHpyrrol o[ 3, 2-c] pyridi ne-2-sul fonam de
hydr ochl 0r| Qef(4-Methylbenzyl)sulfonyl]-4-piperazin-1-ylthieno{3,2-c]pyridine hydrochloride;

N pheny | e ot B b RSP st £ Pl 33 i

N-phenyl - 7- piv@@tRgdide; 1- Yl - | H-pyrrol of 2, 3-c] pyri di ne- 2- sul f onar ni de
hydr ochl ori de. 25 Preferred compounds of the formula X) are

4- Chl or o- N- 43 pyRimethiogyhengylysnifensil-4-piaiainhly yifidenet b e diydoglloride;
hydrochlari %[;(2-Naphthylmethyl)sulfonyl]-4-p1perazin-1-y1thieno[3,2—c]pyridine hydrochloride;
4-Piperazin-1-yl-2-{[4-(1,2,3-thiadiazol-4-yl)benzyl]sulfonyl} thieno[ 3,2-c]pyridine
hydrochloride;
1-(4-Pyrrolidin-1-ylphenyl)-2-[(4-piperazine-1-ylthieno[3,2-c]pyridin-2-yl) sulfonyl]
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-1 H-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-1H-pyrrolo{ 3,2-c]Jpyridine
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;

25



4- Met hoxy- N-[4- (pyrrolidin-3-yloxy)-I-naphthyl | benzenesul f onam de
hydr ochl ori de;

5-Chl oro-N-[ 4- (pyrrolidin-3-yl oxy)-I-naphthyl]tbi ophene-2-sul fonai ni de
hydr ochl ori de;

4-Chl oro- N-[ 4- (pi peridin-3-yl oxy)-I-napht hyl ] benzenesul f onam de
hydr ochl ori de; 30

4- Met hoxy- N-[ 4- (pi peri di n-3-yl oxy) -1 - napht hyl ] benzenesul f onam de
hydr ochl ori de;

5- Fl uot 0- 2-rnet hyl - N-[ 4- ( pi pezi di n-4-yl oxy) -1 - napht hyl ] benzenesul f ona. t ni de
hydr ochl ori de; 29

5 Chi or o- N- [ Ar( ERRELA Bluliofretty Riphordyt #BiHe Al 101 PRSAS I3 2 U4, RARN1 de

hydr ochl ori de;

{4-[ (3S) - pyrirydtachliorid@- y| oxy] - 1- napht hyl } benzenesul f onam de hydrochl ori de;

and 4-Chl oro- 4-1 (3R) - pyrrolidi n-3-ylo -1-n t byl } benzenesul f onam de
hydr ochl or i d‘éﬁ%@#ﬁ%‘?&%“%ﬂﬂé "PIPBIfaZIF‘h%y ]bﬁi%@ﬁ?lo ﬁg'égﬁlwﬁwﬂgs%?“ﬁlpﬁé%ss f or

t he prepar ati-@CRbroathtPRBRUN1 (R D\Epipsrarial 1 0@t @[@51@?&%&@6 steps of.

(a) Mtsonobu reaction of 4-nitro-I-naphthol” with boc-protected
3- hydr oxypy rivéracliofiéeior  4- hydr oxypi peri di ne; 10 (b) reduction of the nitro

SSA TS . : ' "
o nonapht har CLBHGOBRREIRRAG 0D BERE 1.0 -1 2 Opb I Byooioride, 1 o
t he am nonaph{dBheancy-biitzanasedonyl)-4pippragin) 1 -ylwi H-pymols(8,2-a)plyddina hidmgtloride;

hl ori de. 15 t bj.ect. of .t ' t i for th
brepar ati on BEETYSHBINA-Pindouts IEFRRR o ARy et ot hoa |
conpri sing thﬁ4$lﬂd}§p1%yl)ﬁﬂﬁﬁﬁléﬂtﬁi§§?aﬂ-lIMH%&@W@,QWH@&WB%déﬂ ng

fused hal ogen-substituted pyridine, reduction of an aromatic nitro group;

aromat i clhucl-Eépwethexyphenydsuifenryilchpirpiering -Yiritbpyralel3e2-clpydiag bydieddvorelsi at e;
oL e O L Akl bl e PO MM Syl 09
substi t ut i orhydfochlveidejrmiiogen wi th a di am ne.
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-y1)-N- (2-cyclohex-1-en-1-ylethyl) thieno [3,2-¢] pyridine-2-
30  sulfonamide hydrochloride;
2-(4-(4-Methylpiperazin-1-yl) thieno [3,2-c] pyridin-2-ylsulfonyl)-1,2,3,4-
tetrahydroisoquinoline hydrochloride;
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Anot her object of the present invention is a process for the preparation of
a conpound 25 above, wherein RL 0=s=0 NIl -RZ Pis f f , said nethod
conprising the steps of. preparation of the heteroaromatic 5- nenber ring
fused pyridine; introduction of a carboxylic noiety; conversion of the 30
carboxylic noiety to amne by Curtius rearrangenent; reaction of the am ne
group with a sul phonylchloride. Another object of the present invention is
a process for the preparation of a conpound 5 above, wherein R? N/R 0=
=0 Pis , said nmethod conprising the steps of: preparation of the

het eroaromati c 5- nenber ring fused pyridine; introduction of

sul fonyl chl gq4-testhyhpipériziy -ﬂﬁm €D ihhdnl2-glethd ) dhibhOrs, 2- dﬁ?ﬁ'ﬁﬁrﬁm-ﬁflfonmnide

sul phonyl ch] oride npiety with an aniline to obtal ned a sul fonam de;
aromati c nuBYERRIAIEE substitution of the chloro with a dianmine. 10 Al

di ast ereonepicg. I1bl+e IF€ i res 3 . LA ! LXt ures
and unequal’ oo gHaRn 1L Pl a ARl R eng - B ind 2GR il

i nventi on. ByéchlaBlepounds can al so occur as cis- or trans-, E- or Z- double
bond i soger ,f . LALL . s0 j or ane,con ated. 15 The conpounds of
the for Iaé'(%Mgﬁ%p IP%P?I}IEH%W;NBQ"E%@S@IEW% ogf’%i\ﬂ‘él?cgneééﬁl’%m%e, as

phar macol oghgkbdhyoriiegept abl e salts (acid or base addition salts) thereof.

The phar nac ically acc abl e _addition _salts as pentjoned above are neant
to conpri seﬁ‘ Eﬁgm?@re%'&f‘f 'Qeﬂ‘)’h’él&r?%lﬂgﬁﬁﬁwpizﬁh?}@d&ﬁdz' agigi t i on

salt forms ihahdi\dnipRamatnds.n- 2R ANGorBReRy Bl "clﬂbno‘:[i‘?[ma%ﬂ%intelﬁ@t have

basi c properties can be converted to their” phafmaceutically acceptable acid
addi ti on sabulfnppidetydrochigritéie base formwith an appropriate acid.

Exenpl ary agj gl ude | nor.gani i.ds,. su rogen..chlori-de. .
nydr ogott by Srf s DT Spe TS E M AEhRan) ke X S BER Mfmi
or gani ¢ aci #gdrochloride;
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]

15  pyridine-3-sulfonamide hydrochloride;
2-Bromo-4- (4-methylpiperazin-1-yl)-N- [(18)-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-clpyridine-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;
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such as acetic acid, propanoic acid, hydroxyacetic acid, lactic acid,
pyruvic acid, glycolic 25 acid, maleic acid, malonic acid, oxalic acid,
benzenesul phoni ¢ aci d, tol uenesul phonic acid, nethanesul phonic acid,
trifluoroacetic acid, fumaric acid, succinic acid, malic acid, tartaric
acid, citric acid, salicylic acid, p-am nosalicylic acid, panoic acid,
benzoic acid, ascorbic acid and the |ike. Exenplary base addition salt
forms are the sodium potassium calcium salts, and salts with
pharmaceutically acceptabl e am nes such as, for exanple, amonia, 31

al kyl am nes, benzathine, and am no acids, such as, e.g. arginine and |ysine.

The term addjti.on salt . U ereln al C ri ol vat es, whi ch the
conpounds a%dd‘lé%Pe[r%Z”?'l]l @P’gﬁlf‘nos[g’gécq%%l@‘?‘gsﬁgpﬂ?‘%%?%??‘y%Flscélk‘ %,

hydrat es, almgafhehlisti@s and the like. 5 For clinical use, the conpounds of the
invention are fornul ated into pharmaceutical fornulations for oral, rectal,
parent eral drPipeRER-Iriddhicne(3, 2.ainymiine2-sulfosie acph@rthivpben-2-okethydemideat i ons are
usual |y prqu,Pl%ngMdgﬁ xing the active substance, or a pharmaceutically
acceptabl e salt therédof, with conventional pharnaceutical excipients. The

f or mul at iSongi-Riperatie- I ylrthieno[3 2rgpaidine-Byulfomivaridl@-osbirb2gs dimethoxgphenyl)-

granul ati on, cg ression, mcroencapsul ation, spray coating, etc. The
formul ati on ybioc&\o dred by conventional nethods in the dosage form of
tabl ets, CaMsﬂba{ézin{ill’-ﬁftﬁieﬂqs,Mﬁﬁﬁﬁﬁe-Z-SMfdaRﬁacicﬁ%&ﬁ&HﬁLzﬁﬁﬁp h§dtBEHISHdeOr | €S Or
injections. Liquid fornulations maybe prepared by dissolving or suspending
the active %Eﬂﬁ@%ﬁcleylrthl%[ﬁ@rclayn%w%ﬁulﬁqma&m @@@nthal-elsqnyg@m@q s and
granul es may fe.nidgegoated in a conventional manner. Another object of the
present invention I's a conpound above for use in therapy. Another object of
t he presiént 4-Pipemtindnylithieao[8rglpyniineabeméonicaatil (3ephehyiepropdpamiden ri ngs 20 A
and B are bg{){ﬁaﬁ@engl,, P is any one of formula (a) or (c) substituted in
position 7 195&°H ?Jhthal ene ring, and R3 is substituted in position 1 on

t he napht hal £Pigetatiid~yIfBiensl3@-¢]pyridife-2- kil mid RN (3g-diphﬁﬁzm-gf®>§'i)5anﬁde a 5-HT6
receptor rel ated disorder, such as obesity, type Il diabetes, and/or
di sorders ofhydrshleEder al nervous system to achieve reduction of body

S 8 compound” Ay T N e b P S 0 o der < of
t he cent¥al stleyllronide dydoeldoridnot her obj ect of the present invention is a
compound aboy gy, LAh L NGHEASSE, 28 Midihd93ufonic acid 4-triffuoromethyl-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-Isopropylpheny!)-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;
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30 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
t he napht hal ene ring, and for the case when ring Dis a pyrrole ring, Pis
of the formula (c) and R3 is of the formula 32 Rg Rg--~ NJ or RN Re R6
substituted in position 3 on the pyrrole ring, for use in the treatnent or
prophyl axis of type 5 Il diabetes. Another object of the present invention
is a conpound above, and for the case when ring D is a pyrrole ring, P is,
of the fornmula (c) and R3 is of the formula Rg 10 Rg or Rg N N R6 R6
substituted in position 3 on the pyrrole ring, for use in the treatnent or

prophyl axi s pfa. 5| d of body

wei ght gali ngg%h/%ﬁlgfh%¥ra8@ 2@%?1\’0?%%%@#%&1@%? &frll@gl%%% b\rltﬂe%gmgﬁar maceut i cal
fornul ati on lndmehlosideg a corrpound above as an active |ngr edi ent, in

conmbi nati on har maceut j. cal I cepta i]ue Anot her
obj ect of thﬁ%%@’é’ﬁ?’pie%'élh# V@%ﬁ %%@Pﬁﬁ]@%ﬁ‘ﬁh% ﬁlené'br?ﬁ?‘?lesl ng a
20 conpound RlkgeRlorided 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 napht haI ene
ring, and R3* B?%ﬂ)‘éﬂmqgﬂé@lﬁwﬁbbﬂ)tﬂﬂéﬁp 3. 2odpyridinentpiionia asitbphenylgmidgs an
active mgre@dﬁ% rg@r use in the treatment or 33 prophylaxis of a 5-HT6
recept or I 3| sorder such as obesity, type Il diabetes, and/or

di sorders of4- {%Me&whprpatazme}-ybdmemqis 2 elpyridmedehilioui mﬁt{éenetbylpmm{adydw\ei ght
and of body \é\F gp ggggg 5 Anot her object of the present invention is a
conpound abolil/Y % ive ingredient, for wuse in the treatnent or

prophyl axi s WiPhdhgI-piperaziall -itRenea)s- e@mmé-musomﬁa@mdr&msrtw obj ect of
t he pr esleont invention is a pharmaceutical formnulation conprising a
Preferred compounds of the formula (VII) are
N-(4-methylphenyl)-4-piperazin-1-yifuro{3,2-c]pyridine-2-sulfonamide hydrochloride;
N-phenyl-4-piperazin-1-ylfuro[3,2-c]pyridine-2-sulfonamide hydrochloride; and
N-phenyl-7-piperazin-1-ylfuro[2,3-c]pyridine-2-sulfonamide hydrochloride.
15
A preferred compound of the formula (VIII) is
4-Piperazin-1-yi-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-pyrroio[2,3-c]pyridine-2-sulfonamide hydrochloride.

25  Preferred compounds of the formula (X) are
4-Chloro-N-[4-(pyrrolidin-3-yloxy)-1-naphthyl]benzenesulfonamide 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]benzenesuifonamide hydrochloride;

30  4-Methoxy-N-[4-(piperidin-3-yloxy)-1-naphthyl]benzenesulfonamide hydrochloride;
5-Fluoro-2-methyl-N-[4-(piperidin-4-yloxy)-1-naphthyl jbenzenesulfonamide
hydrochloride;
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compound above, for the case when rings A and B are both phenyl, P is any
one of formula 10 (a) or (c) substituted in position 7 on the naphthal ene
ring, and R3 is substituted in position 1 on the naphthalene ring, and for
the case when ring Dis a pyrrole ring, Pis of the fornmula (c) and R3 is
of the formula /N~ Rg Rgq Nor Rg--~ NJ R6 Rs NAm R6 15 substituted in
position 3 on the pyrrole ring, as an active ingredient, for use in the
treatment or prophylaxis of type Il diabetes. Another object of the present
i nvention is a pharmaceutical fornulation conprising a 20 conpound above,
and for the case when ring Dis a pyrrole ring, Pis of the formula (c) and

bost i on 3 GrCERE S Pe Tl Tond- s hisy I bophrms Sov BRemdedn s blonies he
treat ment  QLCRORPRYUIGES- éﬁri'roﬂ@lﬂsj §1Mxy]110na%ﬁﬂxwf}ﬁ@nieﬁélsﬂ%ﬁaﬁﬂd9fa dRehoniRi ght

and of body wei ght gain. Anot her object of "the present |nvent|on s a
nmet hod for t#8 treatnent or prophylaxis of a 5- HT6 receptor related

o o dr SRR ST AL RS AP AR bl
wei ght gai n,
- Another object of the present invention is a process for the preparation of a compound
above, said method comprising the steps of:
(a) Mitsonobu reaction of 4-nitro-1-naphthol with boc-protected 3-hydroxypyrrolidine or
4-hydroxypiperidine;
10 (b) reduction of the nitro group in the nitronaphthalene obtained in step (2) 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 S-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

Pis

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

, said method comprising the steps of: preparation of the heteroaromatic 5-
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whi ch conprises adm nistering to a subject (e.g., a manmal, a human, a
horse, a dog, or a 10 cat) in need of such treatnent an effective anmount of
one or nore conpounds of any of the formnulae described above, their salt
forns or conpositions that include the conpounds 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 R3 is
substituted in position 1 on the naphthal ene ring. 15 Another object of the
present invention is a nethod for the treatnment or prophylaxis of disorders
of the central nervous system which conprises admnistering to a subject in
need of su e s ' [ . . Qr . of any
of the oy mil g 5eh i R et fblbmal PRS0 B En ORI WL,

i ncl ude t he sulphpoydeideridsr their salt 20 forms. Another object of the present
Invention is a nmethod for the treatnent or prophylaxis of type Il diabetes,
whi ch conprises admnistering to a subject in need of such treatnent an
effective anmwitier 9bjeONE I proRhEinCaHBA W WiSro&ss B YherepdtRichdT AbRgodRASC! | bed
above, their 25 salt fornms or conpositions that include the conpounds or
their salt f&P¥sWhewil t he case when rings A and B are both phenyl, P is any
one of fornula (a) okt(c) substituted in position 7 on the naphthal ene
ring, and R3 i R%sufstituted in position 1 on the naphthal ene or Rg 35 ring,
and for the case when ring Dis a pyrrole ring, Pis of the fornula (c) and
R3 is of the f FPRg Rqg ~ J or RA~ NJ R6 Rs 5 substituted in position 3

on the pyrr ring. AngQt ' . | avendtd | thod for
the treat me% fa’sor pr ophy a@éthg&b&g%%sggc@?&\?ﬁ T h&g’tg)arlr%r \ﬁsogéﬁ eglgeﬁ#r ?Sﬁrgrflgr%i %‘_g to a
subj ect i n naeanbepting dickd pyedineEntodacti@f dfeaifonyéchlddida miuisty b nuclashilic nor e
conpounds of any of the fornul ag descri bed apove,. their salt or s, or
conposi ti onsadg‘ﬁé{" rF?'ﬁf‘l"Hd’és‘flP@mé@Hg’SaﬁH‘?lW WFR@P pniling fo gbipingd a Ifﬂn%fje?t he
case aromatic nucleophilic substitution of the chloro with a diamine.

10

All diastereomeric forms possible (pure enantiomers, tautomers, racemic mixtures and
unequal mixfures 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,
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when ring Dis a pyrrole ring, Pis of the fornula (c) and R3 is of the
formula Rgq Rg N) or Rg-J:~ N) Rs Rs 15 substituted in position 3 on the
pyrrol e ring. Another object of the present invention is a nmethod for

nodul ating 5-HT6 receptor activity, conprising adm nistering to a subject

i n need thereof an effective anmount of one 20 or nore conpounds of any of
the formul ae descri bed above, their salt forns or conpositions that include
t he conpounds or their salt forms. 36 Anot her object of the present

i nvention is the use of one or nore conpounds of any of the fornul ae

descri bed above, their salt forns or conpositions t hat include the conpounds
or their salgt

h d bot h ph |,
i's any one oY ‘“@%ﬁnﬁgf}%\m@%ﬂ o?nul(aéﬁemgg‘ﬂgﬁ F‘E(g’taéue$ %@g??yq)ﬁ@egﬁm?t phenyl, P

napht hal ene #dditgn sﬂﬂﬁh W¥3d héremuwtdotpticsd sbNates Wakh thednipoidstang salRhdrbsd ene
ring, for the manufacture of a nmedicanent for use in _the treatnent or

prophyl axi s 8§ abiety » Sugh ah {3 expmpls Jydraiess yeehofatesand thedikeobesi ty, type ||
di abet es, and/or disorders of the central nervous system to achieve
reductlon of body weight and of body weight gain. 10 Another object of the
pr esent |§1ve1fﬂr|0bmcal$1$%ﬁbemouﬁdmféhajnvmmmcfmundtmm any of the

comounds. orPREey AL Y R e s itsRlect BB A cament for use

in the treatmlsmloprmwhmneal G rmil laBionskes ﬁsx@ﬁyphpm@@whﬁkmgﬁfevous system
15 Anot her gect of the present g@ilentlon is the use of one or nore
conpounds of# ﬁi/S@Fta’B%eor?WP%éu ¥ @fseptableaply thereof. ity copyentiondr ns or

conposi ti Onspﬁahﬁ’éceﬁtﬂﬁi HeEithe THE TRAMBHSnOfan bEl?lﬁ’tHerﬁl%Fﬁreile Rownf O the case

when rin s A and B are both phenyl, P is any one o orrru (a) or (c)
subst i t ut®d methpdssiel wm@ﬁlmh@mmmnan@mnwm@anmeprmcqaa@ns,wbst ituted in

poSi 1100 1 4% BRI WISHE R erkdeiy BB b SRRGLAGRELBR 1S 2

J Rg or Rc tablets, capsules, granules, powders, syrups, suspensions, suppositories or

injections. Liquid formulations may be prepared by dissolving or suspending the
active substance in water or other suitable vehicles. Tablets and granules may be

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
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NN NRs Rs substituted in position 3 on the pyrrole ring, for the

manuf acture of a nedi canent for use 25 in the treatnent or prophyl axis of
type Il diabetes. 37 Another object 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 include the conpounds or their salt forns, and
for the case when ring Dis a pyrrole ring, Pis of the fornula (c) and R3
is of the formula 5 Rg Rg--~N |1 or RgtJ R R6 substituted in position 3 on
the pyrrole ring, for the manufacture of a nedicanment for use in the
treatment or prophylaxis of obesity, to achieve reduction of body wei ght and
of body 10 weight gain. The nethods delineated herein can al so include the
step of identifying that the subject is in need of treatnment of obesity,
type Il diabetes,.jor disordess. of the ceptral nervous system or in need of
reduci ng body mei%pt and of ight gain. 15 The’jin

relates to cosi
descri bed he
conposi tions ‘co

of the fornulae
cosnetic

rther, the invention
relates to a non-therape c/metod for if?lprivi ng the'}bodily appear ance of a
manmmal , i ncl udi ngl@ human whi ch the pBthod corrpriTFgSes orally

adm nistering to said ma one or nore conpounds of any of the fornmnul ae
described herein. 25 "An effective amount” refers to an anount of a
conpound that confers a therapeutic effect on the treated subject. The

t herapeutic

mar ker) or Sﬁfgﬁ@gﬁeg\ﬁ}gﬁl Osﬂfon.@,% %PWOlgmgefgr ‘?r%q]?n ?lggltﬁ?egﬁoﬁé}ggnﬁ l%ﬁss#fst%n
ef fect). 388 Ildiabetes.

|l causing |

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

A Je L
Rs m

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 2 pharmaceutical formulation comprising a
compoungd 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
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For clinical use, the conpounds of the invention are fornulated into
pharmaceutical fornulations for oral, rectal, parenteral or other nobde of
adm nistration. Usually the anount of active conpounds is between 0.1-95%
by wei ght of the preparation, preferably 5 between 0.2-20% by weight in
preparations for parenteral use and preferably between 1 and 50% by wei ght
in preparations for oral adm nistration. The typical daily dose of the
active substance varies within a wide range and will depend on various
factors such as, for exanple, the individual requirenent of each patient and
the 10 route of adm nistration. In general, oral and parenteral dosages wl|
be in the range of 5 to 1000 ng per day of active substance, preferably 50
to 150 My perodigMxis BF Qewg%eéegfor RIABEE8IrH A sub R a@oﬁéaﬁ§ hﬁ;e ﬁ‘%ﬁﬁ&&

invention relates to neth maki ng conpounds of any" of ornulae
herei n conprdisstdegs dfeiecdentrgl voud St t@'@dlﬁiev@fredubﬁom@ﬂﬁwywb'ﬁgmﬁnd dst&)ofi@r mul ae
del i neat ed her, i ncl udi ng any processes delineated herein. The conpounds
of the forﬁﬁ*é%gﬁﬂove may be prepared by, or in analogy with, conventiona
nmet hods, and especially according to or in analogy with the follomjng

met hods. 20 The chemicals used in the above-described synthetic route may

i ncl ude, 5f orAnsshenpbject of gl presentsinvensian ére ompeundabpye o alpaomremgmlgengrfgnm and

adi i onal 1 y1°F REHEmRRBRR Y broph{lfsls SFpgRerF Hef b pRISNERRE Coler i bec

specifically herein, to add or renove suitable protectlng groups in order to

ultimately aJl ow s nth |s of the conpounds any_of the fornyl ae described
above, t hei rAPEIEE gRipctiob ppresspt %Waeg.wﬁﬂﬁgﬂ%%t&ca frematgHoR AEmREREAuInds or

their salt fc@ﬁﬁﬁund'd%o@é’%ﬂﬂa@@ase wheh hﬁghSAﬁﬂd‘BQﬁ‘élbdih §E€ﬁ?§ PR YnPenddTrb@iuded in
an alternate seguence or order to give the desired Bgnpoun s. Synthetic

chemi st ri t larf@rsbstitead inaprgitiondraadhe mphrelsopringnend 84 wigtidsted pr psiioni on

o debr o et AN 3ok Do OSP4 BB LE B oS ARORSE g o 1

Conpr ehensi vferrﬁlg@mamdf{?fsrtﬁ‘ftherﬁnaﬁmlans VCH Publ i shers (1989); T.W G eene
and P.G M Wits, Protective Goups in Organic Synthesis, 2"d Ed., John
Wl ey and Sons (1991) L. Fieser and M Fieser, Fieser and Fieser's
Reagents for Organic Synthesis, John 39 Wley and Sons (1994); and L.
Paquette, ed., Endycl opedia™” 'T Reagents "{6r Organic -Synthesis, John W/l ey

and Sons (1995) subseq editions er eof . eci fic exanpl es bel ow
are to be COﬁSt ued s mer ijl I usk i
[ q

itative

fg | I
R o RG RB
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 (¢} and

R? is of the formula
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5 of the remai nder of the disclosure in any way what soever. Wthout further
el aboration, it is Dbelieved that one skilled in the art can, based on the
description herein, utilize the present invention to its fullest extent.
Al'l publications cited herein are hereby incorporated by reference in their
entirety. 10 Methods 1H nucl ear nmagnetic resonance (NVMR) and 13C NVR were
recorded on a Bruker Advance DPX 400 spectroneter at 400.1 and 100.6 Hz,
respectively. Al spectra were recorded using residual solvent or
tetramethyl silane (TMS) as internal standard. IR spectra were recorded on a
Per ki n- El mer Spectrum 1000 FT-1R spectrophotoneter. lonspray nmass 15
spectronetry (MS) spectra wey e obt ai ned on a Perkin-El ner APl 150EX nass
spectroneter. AccWiiate nass - Ireasurenent s;were perfor on a Mcromass LCT
dual probe. Preplrative H was perkornmed on a Maters/ M cromass
PIatformZQ sem qui pped wifth StEm A ACEFE cql um (19x50m) ,

el uents: F dMIde’I\/e and systemB: Xterra M5
Cl18, 5m coI urm ( x50“m) 20Nel uent s: I Q wat er, CN and NH4HCO3
(100mV). Anal yticgs HPLC e perforned lepn Agi | ent 1400, columm: ACE 3 C8
(system A) or col um: YMC-Pack (system B‘? el uents:RM I 1 Q0.1 WFA and
MeCN. El enental anal yses were perforned on a Vario El instrunent.
Preparative flash chronmat ography was performed on Merck silica gel 60 (230-
400 mesh). 25 Table 1 30 40 EXAVPLERR CND

16- Benzenes hpgifyed m-parq@en 420 the pyyroleying 8y rsting mgerdiamg forse ipthyjtreatment

6- [ (2- Fl uor opBepyliheiv ot 68elt), 16 adliRR 8k Rorortoly Watht B ofHday Welgnfigeghl ori de
5

Another object of the present invention is a method for 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,
which comprises administering to a subject (e.g., a marmmal, 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 (2) or (¢) 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
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yFN 36- (I - Napht hyl sul f onyl ) - 4- pi per azi n-1 -yl qui nol i ne hydrochl ori deNCND NJ
6-[ (3, 4-Di chl orophenyl ) sul fonyl ] -4-piperazin-lI-ylquinoline 4h CI CICND d
hl oride y 1N roc

56-[ (3, 5- D net hyl phenyl ) sul f onyl ] - 4- pi perazi n-1| -yl qui nol i ne/ N\
hydr ochl ori deN 66-[ ( 2- Chl or o- 6- et hyl phenyl ) sul fonyl ] - 4-pi perazin-1-(N)
yl qui nol i ne hydrochl orideClJ N

6- [ (4- Chl orophenyl ) sul fonyl ] - 4-pi perazin-1-ylquinoline h 7d I/N hl

roc -~

10

15

20

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.

Another object of the present invention is a method for the treatment or prophylaxis of
obesity, which comprises administering to a subject in need of such treatment an effective
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

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
or more compounds of any of the formulae described above, their salt forms or

compositions that include the compounds or their salt forms.
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Nor i e 86-[(2-Methyl,4-tert-butyl-phenyl)sulfonyl]-4-piperazin-I-N

yl qui nol i ne hydrochl ori deN

96-[ ( 3, 4- D net hyl phenyl ) sul fonyl | - 4- pi perazi n-1-yl qui nol i ne(N

hydrochl oridel "N 6-[ (2, 3- Di chl orophenyl ) sul fonyl ] - 4- pi per azi n-1-yl qui nol i ne
dd 10hl I id hroc or C e vy

116-[ (4-tert-Butyl phenyl)sul fonyl]-4-pi perazin-I-yl qui nolineCN
hydrochl ori de\ N 41 N 126-[ (4-1sopropyl phenyl)sul fonyl]-4-pi perazin- |

-yl qui nohneC ) hydrochl ori deN

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, 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
5 position 1 on the naphthalene ring, for the manufacture of a medicament for use in the

freatment 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.

10 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 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 compaositions 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 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

O
A Ja L
Ra m

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.
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(4-Piperazin- 1-yl-6- f [4- (trifluoronedi |) h 1] Ifon FF N13l ' FC
' h d hl idy p eny

)

h

10

15

20

25

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, and for the case when ring D is a pyrrole ring, P is of the formula (¢) and

R? is of the formula

substituted in position 3 on the pyrrole ring, for the manufacture of a2 medicament for use
in the treatment or prophylaxis of obesity, to achieve reduction of body weight and of body
weight gain.

The methods delineated herein can also include the step of identifying that the subject is in
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.

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.

Still further, the invention relates to a non-therapeutic metod for impriving the bodily
appearance of 2 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.
“An effective amount” refers to an amount of a compound that confers a therapeutic effect
on the treated subject. The therapeutic effect may be objective (i.e., measurable by some

test or marker) or subjective (i.e., subject gives an indication of or feels an effect).
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su y }qu Nno ne y roc or e
146-[ (4-tert-Butyl phenyl)sul fonyl]-441, 4-di azepan- 1-yl ) qui nol i ne(N
hydr ochl ori de
154- (1, 4- Di azepan-1-yl)-6-[ (4-isopropyl phenyl)sul fonyl | qui noline
hydrochl oride(D Schemre 1 0 1, R1,, 10 K S;- A 61 . HC Legend to Schene
1: i) Hydrogen gas, Pd/C, Methanol; ii) Sodiumnitrite, Sul phuric acid,
diverse thiols (R- SH), 3h; iii) rneta-chl oroperoxybenzoic acid (ni-CPBA),
di chl or onet hane (CH202), overnight; iv) phosphorus oxyl chloride (POC13),
acetonitrile (CH3CN), 80 OC, 2h; v) aliphatic cyclic arnines (W, 80 OC,
CH3CN;, vi) HCI in diethyl ether. 10 Methods

For clinical use, the compounds of the invention are formulated into pharmaceutical

formulations for oral, rectal, parenteral or other mode of administration. Usually the

amount of active compounds is between 0.1-95% by weight of the preparation, preferably

5  between 0.2-20% by weight in preparations for parenteral use and preferably between 1

and 50% by weight in preparations for oral administration.

The typical daily dose of the active substance varies within a wide range and will depend
on various factors such as, for example, the individual requirement of each patient and the
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" Fd., John Wiley and Sons
(1991); L. Fieser and M. Fieser, Fieser and Fieser's Reagents for Organic Synthesis, John

39



The assigned structures were confirnmed by standard spectroscopi cal nethods
and elenental analysis and/or high resolution M5. 42 NVR spectra were

obt ai ned on Bruker 500 MHz or JEOL 270 MHz spectroneters at 25C, and the
chem cal shift values are reported as parts per mllion (8). M spectra were
acquired on a 2690 Separation Mdule (Waters) with a PlatformLCZ -
(Mcromass). Flash chromatography was performed on Silica gel 60 (Merck) or
Li Chroprep RP-18 (Merck). 5 HPLC anal ysis were acconplished on a HP
Seriesl1100, with a GROM SIL 100 ODS-0 AB col um, 4.6x50nm The HPLC
purifications were perforned on preparative HPLC Mass system using YMC
Conmbi prep ODS- AQ columm, 56x20 mm G | son punps, Dynamax UV-1 detector and
i nni gan VeSRiEehacida (19“95&)9 a3 S0P RRUENLE, 15 ElobER: @%agl;gg;%ﬁfo AokE W th 0.1

% TFA. The purity of the cOmpounds was detef m hed ment al
anal ysi s wasgypéﬁﬂarlﬁludwaw and EmISdi%BS)ahrbmlgewanmMOf Bi ovi t rum AB,
Stockholm Melting points, when given, were obtained on a Bilchi or a

Gal | enkanp nelting point apparatus and are uncorrected. | NTERVEDI ATE 1 15

Synt hesi s of THe-spedifiexaipiusibelow zecemsqmlnstir&ﬂ ad efelillukt@atiyy] 4h@nbNBm{t&ivé 9, 5
mmol), p IIalumon charcoal 10 %9 in rrethanol

0.2 L) was, .
hydr ogenat ecPtale PHamietafias dis ?%rqlarmwaw Atseqver. Withput ftberelaboraion, it iga s
filtered andoehb@edsﬂdt\bﬁ@&klﬁefﬁmn@érﬁ@ant &st@ﬂ@leﬁeééﬁhh%e?&h' 1hz§'ﬁﬁé§;¢r@s'eﬁt‘ sation

fromethyl acetate yielded the pure title conpound as a e yellow solid
(3.3 g, 46 myqfion pStyfadest mxxtsntzakltwbnequons_ﬂtqdmemam hrteby incpipoBiteflby8 ppm

3.89 (s, 7.14 (dd, J=8.97, 2.64 Hz, 1 H) 7.25
(dd, S =8. 44%%%2;‘21%&&&%‘?1# 88 (dd, H?] =7.92, (1 58 Hz, 1 H 7.90 (d, lJ_D:8. 97

Hz, 1 H 8.63 (dd, J=4.22,1. 58 Hz, 1| H). I NTERMEDI ATE 2 25 Synt hesis of
6- phenylsul f%—qw nollne A sol utlon of sodiumnitrite (1 g, 14 nml) in
wat er %Iovay added to a stirred solution of 6-am no-quinoline

(1.44 9, 10 'mRicleat Magidhit WsbfarRE PIMRY And¥ CO8VIRIvere fdiBrdell BHR Brdler AAviRE kept
below 5 C during the addition. The réaction mxture was poured 1nto a

sol ution of PBXA8¢ spactrometenati4fe.1(apd §00.6 dlapespeativelyt Allsptsdacterg eorded 9 ol )
0, 30,2t Bl e REELAAR I S LA L Boolng Bk o
filtration. decordedprfa Pérkmt]iihmr Bp=trumf1000 FT-IR spectrophotometer. Ionspray mass
15  spectrometry (MS) spectra were obtained on a Perkin-Eimer 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, Spm column (19x50mm),
20 eluents: MilliQ water, MeCN and NHsHCO; (100mM). Analytical HPL.C 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
R6 R4
o
30 N



the materi al

acet at e: hexane,

was tr

apped in the solid phase.

oil (100 ng,

4% PS:

The filtrate was evaporated and
the residue was 43 purified by columm chromatography (Si Q2
1:2) to yield a colorless

et hyl
the low yield

is due to the loss of the material during the filtration procedure). M
mz: 238 [MrH+], 'H NVR (270 MHz, CD3Cl) 8 ppm7.34 (m 4 H 7.42 (m 2 H
7.57 (dd, .1=8.97, 2.11 Hz, 1 H 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). INTERMEDI ATE 3 Synt hesi s of

6- benzenesul f onyl

-quinoline 1-oxid A solution of mchloroperbenzoic acid (1

g, 5.8 mol) in DCM (10 nL) was added to a 10 stirred solution of
6- phenyl sul fanyl -quinoline (0.25 g, 1 mmol) and NaHCO3 (0.5 g) in DCM (10
m.). The reaction was |left stirring over night, washed with water, NaHCO3
sol uti on ar|EXaAVesSriated. Trituration of the residue in dméthyl g¢Rher gave
t he pure tille nr-gdyet—as—a Sf!l aht | v/ \lﬂll%\l\l c:a':\rl ihr' H - g, 30 C Ms—z:
287 [MrHH] .| 15 U NTERREBICRREOR & piReaas)-g-ayipoline bydrochlorite E]
6- benzenesuyl f onyl - 4- chl or o- qui nol i ne A sol uti on of
6- benzenesdl fonyl - qui nol i ne 1-oxid (135 ng, 0.47 mmol) iln POC13{(4 nL) |was
heat ed at Caor 16[@@0}@53,1%{11%1}_4]@ R T lylqRHoeS  poUT ed DI T¢€, y ammoni um
hydr oxi de s added % hanractlon mnt% the or gani ( se wals dried
(NaS™4), the 20 vol |d¥1PEE e evaporated and the residde- lriWied by
colum chramat ography (Si 2, ethyl acetate: petroleun1ether 1) toyigld a
white solid (3% ng,| XI-Naphthywifonyl)z4-piR@oin- 1 {ylkihblihe hyfrxdhidatE | 1 tf%ils of
6- benzenesU[ f onyl - 4- pi per azi n- 1-yl - qui nol i ne hydrochlorl n of
6- benzenesul f onyl - 4- chl or o- qui noline (35 ng, 0.11 mmol) pi p ~ra2|ne (0.5
g, 2.5 nnnl) in arpfnnifrjlp (2 M) was hpafpd at 80 C aver nlnkt The
mxture wag ext r ack @& ARicHoerbrRsEonhtroippizir -Yiareling r gari ccbggs @ m
purified by chronatidgd:aghleyidon silica gel eluted with CH d wifth
NH3 (gas). |The pure¢g product was dissolved in 30 ethyl age e and HC (das)
in diethyl |ether was added. The resulting oily residue was disdgolved in
met hanol an@ etayl a@[@;ﬁpﬁmﬁﬂﬁe@vjm et Y IQlbime Wit 0 I
77% . MS nijz: 354 [Ny %1 'H NVR (270 MHz, CH3OH-D4) S pp (éﬁ]411)
4.13 44 ydrochloride
6 6-{(2-Chloro-6-methylphenyl)sulfonyl]-4-piperazin- - (Nj
ylquinoline hydrochloride /Qq N
7 6-[(4-Chlorophenyl)sulfonyl)-4-piperazin-1-ylquinoline | ENj
hydrochloride é N
8 6-[(2-Methyl,4-tert-butyl-phenyl)sulfonyl]-4-piperazin-1- [Nj
ylquineoline hydrochloride f N
9 6-[(3,4-Dimethylphenyl)sulfonyl]-4-piperazin-1-ylquinoline ENj
hydrochloride ¢/ N
10 6-[(2,3-Dichlorophenyl)sulfonyl]-4-piperazin-1-ylquinoline Cl ENj
hydrochloride gq N
11 6-[(4-tert-Butylphenyl)sulfonyl]-4-piperazin-1-ylquinoline [N]
hydrochloride é N
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(m 4 H 7.
H) 8.28 (d,
2 5 2a, n=0
BOC- pr ot ect
tert-butyl

thiols; iv)
deri vati ves
(0.5 g, 1.2
Pd( PPh3) 4 (

36 (d, J=7.18 Hz, 1 H) 7.57 (m 3 H) 8.01 (m J12.25, 8.54 Hz, 3
J=8.91 Hz, 1 H 8.63 (d, J=6.68 Hz, 1 H) 8.69 (s, 1 H). Schemne
2b, n=1 Legend for Schenme 2: i) NatbuO Pd(PPh3)4, n-BuOH,

ed diamnes; ii) tert-butyl piperazine-|l- carboxylate or

1, 4-di azepane- 1- car boxyl ate, triethylam ne or K2C03, DMSO,

TFA, H20O NaCH; iv) HCL. 10 Method A Preparation of thiol
tert-Butyl 4-(6-bronoquinolin-4-yl)-1,4-diazepane-|-carboxyl ate

3 mol) was mxed with the thiol (1 equiv.), NaGBu (2 equiv.),

0.05 equiv.) and n-BuOH (5 nlL) in a reaction tube. N2 (g) was

flushed thr
heated to 1
m xture con
with H20,

chr omat ogr a

-

UG iy T Te g RS Ak 3y bRy DoAY A hiperazin- - Guaofac L T O1] L0 M Xttt ie—was
20C overnl[jé‘hth.P_l'ﬁe pyr)ecf’glnt ate V\%s“ﬁ *trated |ang~t he r@a tion
cent r at d¥FARPESuO0. \c Mnd wa

The residue was di ssol ved i Et O/ shed

dried (MgSO4) and evaporated. Purification by ash
phy using DCM MeOH 98:2 as eluent afforded|the titl

e product

t hat was us
Oxi dation o
t hi ophenol s
m nut es at

stirring 2
resi dues ar

MEthod™ B
pLi ate
fot 15
ion was

t he

ed 1 the4rp¥kzsi-gE- -t hout Turthner purificgiegr. 2(
f thiol rivati.ves t | phone derivatjves Thel dppr ¢
deri vat|i g‘élgor%%eéh yg?%grggf"v%naﬁqumgrﬁiy%gglﬁ@f and |sfijred

Fn
roomtenperature. H202 (2 nL) was added and tlhefreact
5 overni at ed ang

2o

| ef t

1 or
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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 exylchloride (POCI;), acetonitrile (CHy;CN), 80 °C, 2h; v) aliphatic cyclic amines R, 80 °C,
CH,CN; vi) HCl in diethy] ether,

P>
N

Methods
The assigned structures were confirmed by standard spectroscopical methods and

elemental analysis and/or high resolution MS.
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5 pool ed and | yophilised. The residues are dissolved in MeOH and treated
with excess of HCI/ether (2M. After evaporation of solvent, a solid is
obtained and triturated with diethyl ether giving the desired products as
HCl -salts. | NTERVEDI ATE 5 10 tert-Butyl

4- (6- bronoqui nol i n-4-yl) pi perazi ne-1-carboxyl ate 6-Brono-4-chl oroqui noline
(5.0 g, 20.6 nmmol ), tert-butyl-I|-piperazine (4.1 g, 22 nmmol), triethylamne
(3 nm, 22 mmol) and DVMSO (20 nL) were m 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 (MgSO4) and evaporated, The residue was

fil d th
(L Ler ed Syt Rl ok BaSPLARB s B 002 U S SERCI2 ond
A, 10-97 Wam@mrchanmrs)mﬂ ﬂzdché\dl‘&él( eM;ﬂrt Isaaﬁﬂlﬁl)on%s MB shebtZa Wére 9 H)

3.12-3.17 (m 4 H) 3.69-3.75 4 H) =5. 0 1 H 7.72 (dd,
J=9.0, 2.26 apguired opjp 2@@&61{%6“%%()@%@ atq;‘S)Hylﬂsa Rhtfpﬂn L@Zz(NécmaSSD Frlas 8.73

(4, ,925-0 Heomhbhepn Vol bkl SHASIURRRY AACH B £ At U 0 AQEAVPLE 2

6- [ (2- Fl uor opheny pi perazin-1 urno rochl™ori A total
anount of 2HP5.Cramelysisevfere dmsomplishepoh attE Sdniesidiewith aGROMIL 4001000 r eact i on

was prolon ith 8 urs l.on ste | et ed. af 4 hours
at anbi ent %%d‘fin raqgﬁ E&F?ﬁ)%q'@[ﬁaws&ﬂ ogﬂ?cgﬁl’r&@?rﬁtb Clsitica
gel 10-20 Y%k stamusa@\nmm/eomb @@S@@%@l\ﬁrﬁxa%m&mﬁddﬂédn?iaih purified
by preparati vegl-j(PLC Yield 15 Ep&lﬁ % Yellow solid. HPLC 95 % blgrz 33

(System Al , Dypangax ka@@‘&%@ﬂdflﬁlgﬁl MasifjletRNP{ @heeswenm agd ppm

350312 bkl Oy iy B s el 07 (0
8.04-8. 4% ( rﬁlen&nm)l agalgids Was petfornedatSrruttiral CheémaFy Bepartmédt, Bmsm'u(rbﬁBs, 2 H.
g/s 1( Ei)z) f ]lmg%ﬁell:t%?ntg 304 O,é)(r%'e Ifggtame on ah%chl%% I&a?llzrlrkl?’aronz S calcd,

6- ( 1- Napht hyﬁamﬂgf@wlappﬁauagm;r@eumoh-eytb@w nol i ne hydrochl oride A total
anount of 2.25 mml, of the appropriate thiophenol was used and the reaction
was 5 prol onged vmth 8 hours. The oxidation step was conpleted after 24

hours at anmiNeRRMEDIATE 1

15  Synthesis of 6-Amino-quinoline

A suspension of 6-nitro-quinoline (8.7 g, 5 mmol), paltadium 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, /=8.44, 4,22 Hz, 1 H) 7.88 (dd, /=7.92, 1.58 Hz, 1 H)
7.90 (d, /=8.97 Hz, 1 H) 8.63 (dd, /=4.22, 1,58 Hz, 1 H).

INTERMEDIJATE 2
25  Synthesis of 6-phenylsulfanyl-quinoline
A solution of sodium nitrite (I g, 14 mmol) in water (6 mL) was slowly added to a stirred
solution of 6-amino-quinoline (1.44 g, 10 mmeo]) 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
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tenperature. Purification by colum chromatography on silica gel 10-20 %
MeCH in DCM gave the free am ne that was converted to the HCl-salt. Yield
14 mg (4 . Gey solid. HPLC 95% R =2.54 (System Al, 10-97% MeCN over 3
mn). 1H NVR (400 MHz, DMSO-d6) 8 ppm3.33 (s, 4 H 4.06 (s, 4 H 7.38 (d,
J=6.78 Hz, 1 H 7.65 (d, J=7.53 Hz, 1 10 H 7.69-7.75 (m 1 H) 7.82 (t,
J=7.78 Hz, 1 H 8.12 (d, J=8.03 Hz, 1H)821830(m2H) 8.38 (d, J=8.03
Hle)856(tJ853Hz 2H)874 .79 (m 2 H 10.05 (s, 2 H. M
(ESI+) for C23H21N302S mfz 404.4 (MrH+) HRVE for C23H21NBCRS: cal cd,

403. 1354; found, 403.1365. 15 EXAVPLE 4

6-[(3,4-Dichl slfo -1-ylquin ne droclorideA
total amount %Fgg ém Qr?@ya(gﬁfoﬁsﬁ %%F%F’gaﬁ‘ﬁ é) \Ma{{ga%la Uefid t he
reaction wasl (100 elgoaBaLs: \ﬂuetlbwfiﬂél@w&wHﬂ@l&éb%&h&hﬁd&&ﬂ%ﬁeﬁﬁ%@t ed after
24 hours at anbient tenperature. Purification by colum omat ogr aphy on

silica gel ProcegoreyMBeyziZ38aN B FENMR @20 MHs he npmi 284 as4 thfderted to

5o A B R, o A3 T 8 Y A £

J=6.78 Hz, J=432, T59Bz(HH)J=8.53 Hz, 1 H) 8.04 (dd, J=8.53, 2.01 Hz, 1 H)
8.27 (d, J=9.03 Hz, 1 H) 8.32 (d, J=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 M M (ESI+) for C 9

H 7 Cl2 N3 REERMSDIAEE4S22. 2 (MrH+) . HRVB for CL9H17C 2N3QRS: cal cd,
421.0419; found, 421.0422. HPLC 95% RT=2.69 (System Al, 10-97 % MCN over
3 nin) EXAWL“@@‘SMP(IED@ESW?WQ}BMW)%ﬂdf onyI ] - 4- pi perazi n- 1-yl qui nol | ne
hydr ochl ori T anbi ent

t enper at ur egg%}é{r}%@?ﬂgn%k%a{:%dw rorra @ g’l@iﬁfd%‘%ﬁg ‘gdéﬁk% 20 %
MeOH i nl1(DCMtigras soluitien cﬁﬁﬁaphayisuﬁanthmhohme 28 gnV et Pardd NAHEO HO! eraﬂ;t gi ving

rey solid 0 | qw solid, HPLC 47 90 % .57 (System
A y10 97 @%8838 9’%“-‘%?4? %lféﬁmyg?wﬂﬁb&m § NoggDs |(4R|>\//s

f or C2i H23RR{déRanE & dﬁate'ﬂSi‘nﬁ@aan off %Q@sﬁu@@&d&ﬁ@ﬂ-ﬂh%‘\@% p@resntle

6-[ (2-Chl oro- 6- rrethylg%henyl)sulfo {3 perazin-1 ui nol’i ne

hydr ochl or i Rfedyst g gightyaelinw eglid(014 gni!ﬁ) ). No$ nt/he?sadi li at et hi ophenol was
used and the reaction was prolonged with 8 hours. Additional H202 (1 nlL)
was added and the reaction m xture was

15 INTERMEDIATE 4

Synthesis of 6-benzenesulfonyl-4-chloro-quinoline

A solution of 6-benzenesulfonyl-quinoline 1-oxid (135 mg, 0.47 mmot) in POCl3 (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 (NaSQy), the
20 volatiles were evaporated and the residue was purified by column chromatography (Si0O,,

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-D3) & ppm 3.52 (m, 4 H) 4.13
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stirred at 50 C for another 48 hours. Purification by colum chromat ography
on silica gel 10-20 % MeOH in DCM gave the free amne that was converted to
the HCl-salt. Yield 33 10 ng (7.5 % . Wite solid. '"H NVR (400 MHz, DVSO- d6)
Sppm2.13 (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, J=11.54, 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 C20H20CI N3BQO2S m z 402.2 (MrH+). HRMS for C20H20C1N302S:
cal cd, 401.965; found, 401.967. HPLC 95 % RT=2.55 (System Al, 10-97 15 %
MecN over 3 min). EXAVPLE 7
6-[ (4- Chl or ophenyl ) sul fonyl ] - 4- pi perazi n-1-yl qui nol i ne hydrochl oride A total
amount of 2 ' t i@t [ 0
Feacti on vede b Deo (TSP PR AT B ) R PRl A0S A R e
conpl et ed afr&?] Ha IhHx8.624di/en68 Hze bR 8B40 ds,d H)Puri fi cati on by col um
chromat ography on silica gel 10-20 % MeCH in DCM gave the free am ne that
was converted to the HCl-salt. Yield 14 ng (3 %9. Yellow solid. HPLC 95 %
RT=2. 66 (Systiemmed, 10-97 % MeCN over 3 min). M5 (ESI+) for Cl9H18CLN3O2S
mz 388.2 (MrH). HRMS for Cl9H1sCIN302S: cal cd, 387.0808; found, 25
387.0821. EXAWPLE 8 Oy.0 0.0
6-[(2-Methyl,4-tert-butyl -phen?l) ul fonyl]-4- a’pelﬁlzi n- 1-yl qui n®d e
hydr ochl ori de The oxi dation E gp was conpl e:ﬁﬁhafter 2 hours f\arrbi ent

{ a

tenperature. Purifcation by @l um chr omat @gpaphy on _sili¢a @gl, 10-20 %
MeOH i n DCMBgawe. te fireg ami ne whi cR_was con rted tg t h8.HCl -salt giving
gray solid. Yi -rrg-g ¥ 0-97 %

PLIC_95N% N8 148 (@r% A
MeCN over 3 minj. NMS (ESI + #C24H a2 AXDH D H+)
C24H29NB(RS: cal cd, 423.198Q; Tound, 423. 1969. NEXAMPLE 9 5
6-[ (3, 4-? met hyl phenyl ) sul f @iydy] - 4- pi per azi n- 1-yl qui nol i ne hydrochl ori de The
oxi datioh step was conpleted after 2 hours at anbient tenperature.

Puri fi cati ofesi forcisheme?: § NpBR@ P oGP inlsmBueH, BOCHiresested dipmit@; if) Corbutvir@ieragine- IDCM
gave the fr essoryld e eyfbugin,4-Bepai®bly R, tidhylahBe 5®,c6 2bi1so Yhigl; @) 33,0 (8 9.
Yel | ow sol i %0_2\!; yl\ﬁl&ﬂoo WHz, DVBO d6) S ppm 2.27 (d, J=6.27 Hz, 6 H)
3.34 (s, 4 AV ’(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, i H 8.32 (s, 2 H 8.61 (s, 1 H 8.78 (d,

10 Method A

Preparation of thiol derivatives

S f or

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(PPh;)4 (0.05 equiv.) and n-BuOH (5
ml) in a reaction tube. N3 (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,O,
dried (MgS04) and evaporated. Purification by flash chromatography using DCM: MeCH
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  ovemnight. The reaction mixtures are evaporated and the residues are portioned between
diethy! 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
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J=6.78 Hz, 1 H 10.18 (s, 2 H. M5 (ESI+) for C21H23N302S mz 382.2 (M+H).
HRVE for C21H23N32S: cal cd, 381.1511; found, 381.1519. HPLC 95 % Rr=2.54
(System A, 10-97 % MeCN over 3 min). 15 EXAMPLE 10

6-[ (2, 3-Di chl orophenyl ) sul fonyl ] - 4- pi perazi n-1-yl qui nol i ne hydrochl oride A
total anmount of 2.25 nmol, of the appropriate thiophenol was used and the
reaction was prolonged for another 8 hours. The oxidation step was
conpleted after 24 hours at anbient tenperature. Purification by colum
chromat ography on silica gel 10-20% MeOH in DCM 20 gave the free am ne which
was converted to the HCl-salt. Yield 15 ng (3 %. Yellow solid. 1H NWR (400

MHz, DVBO m3.36.(in .10 ( 4 1,4 d,. J£6..78 Hz, 1 H)
7.75 (t, ) ksl iﬁ—@,cviliqrit)‘é”ag.‘ﬁef%(‘%%eeﬁhfé‘?sd’% ‘EEP""E!"‘% WQJ."EE&( esolvedim, 1y T
10.00 (5. 2 M B S G N g T e S or

. S, [ +). or z . ). or
CL9HL7C12NFep8ed elégfi?a,afa ‘2@8&@8{18 baterr Bﬁglz 8 SECbET IS 2 940 =2. 50
(System Al MaBNSHatd Mrfidht Qkaidng 0 1Y, HEAGMRIeF 18 hinutes. The pure fractions are |
6-[(4-tert-Butyl phenyl)sul'fonyl]-4-piperazin-1-yl qui noll Re hydrochl ori de

tert-B ut | yitogledfané hyjophidised. dhe rasidupd gyb dissolvedtinMeSH and tmﬁtTd withiexekss ofi p
i ne- - 3 6 i . i N JE 2 m
and st 17 r e F ARG Hifer ity ofseigent (0RA s indd AR d el B > 1

m Xt ur e wasetlsdr ighvigtht desired peadustsanHOMsdlgr (5 nL) was added. The m xture was
evaporated and the residue was taken up in water and washed with 49 di et hyl
ether (2x). The aqueous phase was adjusted to pH 10 with 1 N NaCH and the

m Xt ur e waspneHRNMEbELSTIKt h CH2C12 (2x), dried (MgSO4) and evaporated. The
residue was diluted with CH2C12 and 1.3 nlL 2N HO in diethyl ether was
added uHYertextrBeiybdré6-bromequigolindyDpipersnive-lrearbpgylate, apor at ed and washed -

1, L B B0 S B SRR B
DVSO- d6) 6 tppthylbn@ide (Baml,22Hmal) 28d DMSO(20)mE). Wée xedand)hedted Bvdralightin7. 03
o 1 1) o o e NC et wpcookl g gTisd v e@yther i wished3 1y, 1
'il)2 9.85 (bryinfwakr k), dMed (eSO anll QVaporebdd ThBfRdué Rls flkbred tHrdliga snd® EXAVMPLE
15  column of silica (2.5-5 %) MeOH in CH,Cl, 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, CDCl3) & 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, /=8.8 Hz, 1 H) 8.14 (d, /=2.3 Hz, L H) 8.73 (d,

J=5.0 Hz, 1 H). MS (ESI+) for C1sH2;BIN;Q; m/z 392.2 (M+H")

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 %, R1=2.33 (System Al, 10-97 % MeCN over 3 min).
'H NMR (400 MHz, DMSO-d) 8 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, /=5.27 Hz, 1 H) 9.82 (br 5, 2 H). MS (ESI+)
for CroHsFN30,S m/z 372.0 (M+H"). HRMS for CisHgFN30,8: caled, 371.1104; found,
371,1102.
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6- [ (4- 1 sopropyl phenyl ) sul fonyl ] - 4- pi perazi n- 1-yl qui nol i ne hydrochl ori de

4- | sopropyl t hi ophenol (0.152 & 1.0 nmol) was added dropw se to a suspensi on
of tert- butyl 4-(6-brono-quinolin-4-yl)-piperazine-I|-carboxylate (0.2 g,
0.51 mml ), Na-t 15 butoxide (0.192 g, 2.0 nmol) and Pd[P(Ph)3]4 (0.030 g,
0.025 nunol) in ethanol (3 nL) at 90C and the m xture was stirred for 18 h.
The m xture was diluted with TIFF and filtered through a plug of silica and
evapor at ed. The crude product was dissolved in TFA (5 nL) and stirred for
IS minutes before 30 % H202 (1 nlL) was added. The mi xture was stirred for 2
hours and evaporated. The residue was dissolved in water and washed wth
CH2C12 20 (2x) and 2 N NaOH was added until pH reached 10 and the m xture
was extracted with CH2Cl2 (3x), dried (MJSO4) and evaporated. The crude
product wasERAMELES by preparative HPLC 5-95 water/acetonitrile collecting

mz 395. t t f di ssol ved CH2C12 and
o excose G1-Naphiy T ABRIT - Bheren Lt aialie AirockinBds, vt ur o vrs o
evapor at ed. AYbtgl ain&moaézgs(nh&ﬁ of théty rfafélﬁlogfringml %@eﬁ@lﬂ &GQEHE}I&?W&S &|)7 (d,

J=7.03 Hz, 6 H) 2.90-3.02 (m 1 H
7.39 (d,3 Jmelonsedrwhﬁhpyrwﬂmoxq@non siap was semplctedpiier doprs at gmbies3 Hz, 2 H)

5208 3 el ot SRty hedeth 8o Pib e o 0 BB, 2S5 10,

3 mn). 30 EKM\/ENE thé3free amine that was converted to the HCl-salt, Yield 14 mg (4 %). Grey

fyar och or | BRIAEGPLE P57 Rt o LA A ONBonect S gint WA 40 Mz e

dropw se t opgsiilg %rb?npﬁlw " oeu L4 7.38 (d, J=6.78 Hz, 1 H) 7.65 (d, J=7.53 Hz, 1
4- ( 6- br ono- qui nol ?n t| pe}9a2| ne- | -)car ngyl at erb. 2)g 6.’51 mqu)

Sodi um 18 - b aﬁpde'/s«m,ism 7g$2 .57 78612) 1 30 8. 12df,RRHR3 2 1 (). 0308.30 (19, DHS nmol )

was i | ut edt b OhUTER Brat PO RS bS5 HAGTBhe 2+ bR sl B3 21 Btpor ot et
The crude p(ESIHLCtor ORI, E0:E5S Y404 NVFA") HRVIE Yor @i, S04S: esled,@03.195471 nut es
before 30 % H202 él n.) was added. The m xture was stirred for 2 hours and

evapor at ed. fopRd 4084d8%e was dissolved in water and washed with CH2C12 (2x)
and 2 N NaOH was added until pH reached 10 and the m xture was extracted
with CH2Cl2 (3x) dried (MJSOH) and evaporated. The crude was purified by
prepar at§ veENAMPID45- 95 wat er/ acetonitrile collecting on rﬂz 421.1. After

evaporation_t solved in, CHRCL2 and s of HCl in
i ethyt et nEHCTE DT BR A iens B EB et i IR RIRTRS . 0%
(1099 . ' H NMRofat&foMtiaf 20¥ameR bf the BftoptiabathibpAéhol Mas fised 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- d¢) 8 ppm 3.35-3.41 (m, 4 H)
4.06-4,15 (m, 4 H) 7.40 (d, J=6.78 Hz, 1 H) 7.93 (d, /=8.53 Hz, 1 H) 8.04 (dd, /=8.33,
2.01 Hz, 1 H) 8.27 (d, /=9.03 Hz, 1 H) 8.32 (d, J/=2.01 Hz, 1 H) 8.36-8.42 {m, 1 H) 8.73
(d, /=1.51 Hz, 1 H) 8.82 (d, J/=6.53 Hz, 1 H) 9.86 (s, 2 H). MS (ESI+) for Cyo H;7 Clz N»

25 0y 8 m/z422.2 (M+H"). HRMS for C19H7CI;N;0:8: caled, 421.0419; found, 421.0422.
HPLC 95%, R1=2.69 (System Al, 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
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H 4.13-4.21 (in, 4 H 7.42 (d, J=7.03 Hz, 1 H 8.02 (d, J=8.53 Hz, 2 H)
8.25-8.35 (m 3 H 8.37-8.53 (m 1 H 8.76 (d, J=1.76 Hz, | H) 8.80 (d,
J7.03 Hz, 1 H 9.95-10.05 (in, 2 15 H. Yellowoil. HPLC 95 % Rr=2.66
(System Al, 10-97% MeCN over 3 min). |NTERVEDI ATE 6
tert-Butyl4-(6-bronmoquinolin-4-yl)-1,4-di azepane-|-carboxyl ate

6- Brono-4-chl oroquinoline (3.5 g, 14.5 mmol) was reacted with tert-butyl

1, 4-di azepane 20 1l-carboxylate (3.7 g, 18.8 nmol) and K2C03 (4 g, 29 mol)
in DMSO at 100 C overnight. After cooling the m xture was poured into water
and extracted with DCM The organic |ayer was washed with water, dried

(MySO4) and, evapor The, r UI’Ier lash ¢ rah
using a gr ath é’aﬁrgf%@@ﬁm&&gﬂ@q%m% ef 3 pip)- Mé’gﬁ ?"r@’gig%% yelol gw
01, H NV 40 MRMERELIIT, E00I8 b, {81159 ESommd 8y 9531, 2.08-2, 1625 (m
2H)335344(m4H) 0-3 (m 6.87 (d, J-5.5 Hz, 1 H 7.69 (dd,
J:9.0,20Hz 788(d,J85HziH)816(s 1H)865(d J=5.0
for C 9H24BrN302 mz 406.4 (MtH)'. HRMS (EI) calcd f
CI 9H24Br I\BW&% found 405.1045. 30 INTERI\/(EDI ;\DTE 7 51 () o
tert- FutyIS-GI-{(a (L"l(ldrd—é-mietbylpkéqyﬂl)smljénjyﬂ]brl-p}perazm-l—quuiuoline hydrochloride
qui nolin

[ in-5-yl}-1,4-dj at I thod A) Th d
was prepare ‘%qulﬁigﬁo%ane oi, %g‘ %f?‘mﬂﬁ’ﬁ?e}“’i({%?)ls 83&‘ ax%%aﬁg%grrpoun
car boxyl at eprﬁﬁbngecgwitﬂ-s ﬁ@m@M&h@ﬂﬁH&B}?H&L}hﬁsﬁhbﬁmﬁﬁé i@ on(RixRirdhwasl - 23
mmol).Yield: O (44% of the title conmpound. HPLC 89 % RT: 3.76 mn

(5-99 % MeGrirdmat ¥ Ki iy agother 4% hpays. Bmeﬁcaaommqolmmwmmmﬂy@n silica gel

i ate 10 {eaherErORBRRREM Y skt b e 'cwsgécl o AT SRERGR  °

4- (6-br mmqmgromb%-mﬂtb)soﬂd AHqu m@mﬁ& DEECRENS iphe2 (9(H3H 2198 $ appl ) and
4-i sopropyl benzenet hi ol 23 m"ms%_é Yi el c]@ (] 8 of the
title conpodnd (s AZD 7\)%5(%»&@@7& ,tIH'B Thekiddst4p.5¢i §.8bHe, 31:]3'3%@1(’5 J‘p’h §Hg.cati on.

HPLC 89 % 0 t %o TRAL ORI mn); M
(s for ONAStEEE S T30 AR i LR R ) s &R 13D
9.68 (s, 2 H). MS (BSI+) for C2gHaoCIN;028 m/z 402.2 (M+H"), HRMS for
CaoH20CIN30,8: caled, 401.965; found, 401.967. HPLC 95 %, R1=2.55 (System Al, 10-97
15 % MeCN over 3 min).

EXAMPLE 7

6-[(4-Chlorophenyl)sulfonyl]-4-piperazin-1-ylquinoline hydrochleride

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 Al, 10-97 % MeCN over 3 min). MS (ESI+) for

C1oH15CIN:0:S m/z 388.2 (M+H"), HRMS for C1oH;5CIN30;S: caled, 387.0808; found,
25  387.0821.

EXAMPLE 8

6-[(2-Methy),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
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6-[ (4-tert-Butyl phenyl)sul fonyl}-4-(1, 4-di azepan- 1-y1) qui nol i ne

hydrochl oride (General Method B) 20 The conpound was synt hesized from
tert-butyl-4 (3-[(4-tert-butyl phenyl)thio]quinolin-5-

yl }-1, 4-di azepane-| -car boxylate (0.27 g, 0.55 mwol). Yield: 20 ng (8 % of
the title conmpound.; "H NWR (270 MHz, DM5O-dc) S ppm 1.25 (s, 9 H 2.31 (br
s, 2 H 3.25 (br s, 2 H 3.49 (br s, 2 H 4.11 br s, 2 H 4.26 (br s, 211)
7.16 (d, J=7.1 Hz, 1 H 7.65 (d, J=8.2 Hz, 2 H 7.94 (d, J=8.2 Hz, 2 H)
8.19 (d, J=8.7 Hz, IH)25826(d J=8.7 1 H 8.62 (d, J=6.3 Hz, | H 8.75
(s, I H 9.65 (br s 2 H; M5 (ESI+) for C24H29N32S mz 424.2 (M+H)+. HPLC

93% RT: 2. 0 r

4-(1,4-Di az ??%2 WS%%& %G%I%W%Zﬁi% "f/f ﬁ?éd' %%ﬂ(?c)hl ori de
30 (General Hmmmdcaﬁzmzsmum 1989; ﬂompaaed%yr om
tert-Butyl-4{3-[(4-1sopropyl phenyl)thi o] qui nol i n-5-y1) -

1, 4-di azepane-| -carboxylate (0.27 g, 0.57mmol). Yield: 15 ng (6 % of the
title 52 commEng NVR (270 MHz, DVSO-d6) 8 ppm 1.16 (d, J=6.9 Hz, 6 H)
2.31 (br s, %2961n||—|)325br , 2H) 3. 49(br s, 2H) 4.

11( br s 03 ) 464@¢Pimethylphemyisulfonyls4 piperazin-1rylqyingling bydroeidoride;, 2 H) 7. 94

d, J=8.2 = e Lo Hy 8,62 (d,
526. 1 He, Tﬁﬁﬁ &g%ﬁ(sée,g“%gkﬁf}’_ﬁ%% ?%“rzl %@%ﬂt%@%%f‘@éfa%’y‘éﬁoﬁ#‘ 27N30(28
mz 410.4 ( bokph chrbkGgRPhYen Blica gl 10-201% MBI H DEMeGNe tweftecimind whith Tabl e
2 N 10 53 EXAMPLERR

167- ( 2- Chl ogs mietasyP tsdiClsalls Yidd i me (§ %) Yellowsatidy - gm(‘i‘@&ﬁﬁnol i ne

hydrochl ori 8&fddN d.) 5 ppm 2,27 (d, J=6.27 Hz, 6 H) 3.34 (s, 4 H) 4.12 (s, 4 =
177-(2-t-Butyl - berel)ze enslul ( onyl )-1%%p§)a2| n(sl y?-lls SqU| 07?|’9n(é1 ’l\'lf’?40

hydr ochllor i 8élHz, 2 H) 7.75 (d, /~7.78 Hz, 1 H) 7.81 (s, 1 H) 832 (s, 2 H) 8.61 (s, 1 H} 8.78 (d,

7-(3, 4- D chlof & BRI (00%) md (RERSERE, 280,592 983 A VY8, HRMS for
C21HzN30,8: caled, 381.1511; found, 381.1519. HPLC 95 %, Rt=2.54 (System Al, 10-97
% MeCN over 3 min).

15 EXAMPLE 10
6-[(2,3-Dichlorophenyl)suifonyl]-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-dg) & ppm 3.36 (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, /=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, ! H) 8.82 (d, J=6.78 Hz, 1 H) 10.00 (s, 2 H). MS (ESI+)
for C1oH17CLNO,S m/z 422.2 (M+HT). HRMS for C19H)7CLN30,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)thioJquinolin-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
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chl N\ 18h of(N) d idy ro Nor e

197- (3, 4- D et hyl - benzenesul fonyl ) - 1- pi perazi n-1-yl -i soqui nol i ne( N~
hydr ochl ori del *

207- (2, 5- D net hyl - benzenesul f onyl ) - 1- pi perazi n-1 -yl -i soqui nol i ne(N
hydrochl ori del ~-\N)

7- (p- Chl or o- benzenesul fonyl ) - 1- pi perazin-1-yl-isoquinoline hl (N 21h clJ d
id roc y I N

diethyl ether (2x). The aqueous phase was adjusted to pH 10 with 1 N NaOH and the
mixture was extracted with CH,Cl, (2x), dried (MgSO4) and evaporated. The residue was
diluted with CHzCl; and 1.3 mL 2N HCl in diethyl ether was added under vigorous stirring
and the mixture was evaporated and washed with diethy! ether (2 x) and dried.Yield: 0.40

5  g(69 %). Grey solid. HPLC 95 %, Rt=2.77 (System Al, 10-97 % MeCN over 3 min). 'H
NMR (400 MHz, DMSO-d¢) 6 ppm 1.23 (s, 9 H) 3.38 (s, 4 H) 4.08 (s, 4 H) 7.39 (d, /=7.03
Hz, 1 H) 7.65 (d, J=8.53 Hz, 2 H) 7.96 {(d, J/=8.53 Hz, 2 H) 8.25 (d, J~8.78 Hz, 1 H) 8.30-
8.36 (m, 1 H) 8.66 (d, /=1.76 Hz, 1 H) 8.81 (d, /=7.03 Hz, 1 H) 9.85 (br. s, 2 H), MS
(BSI+) for C23H27N;30,8 m/z 410.4 (M+H),

10
EXAMPLE 12
6-](4-Isopropylphenyl)sulfonyl]-4-piperazin-1-ylquinoline hydrochloride
4-Isopropylthiophenol (0.152 g, 1.0 mmol) was added dropwise to a suspension of tert-
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 mmo!) and PA[P(Ph)]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 CH2Cl,

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 HCI in diethyl ether was added and
the mixture was evaporated. Yield 0.015 g (7 %). "H NMR (400 MHz, DMSO-ds) & ppm

25  1.17(d,/~7.03 Hz, 6 H) 2.90-3.02 (in, 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, /=8.53 Hz, 2 H) 8.26 (d, /~9.03 Hz, |
H) 8.29-8.36 (m, ! 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 Al, 10-97% MeCN over 3 min).

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

227-Benzenesul fonyl -1-[1, 4] di azepan- 1-yl -i soqui nol i n, hydrochl ori deJ1 N /N

237-(4-tert-Butyl -benzenesul fonyl)-1-[1, 4] di azepan-1-yl]-/ 1 isoquinoline,

hydrochl ori de\ J N

247- (2- Chl or o- 6- net hyl - benzenesul fonyl )-1-[1, 4] di azepan-1-yl]- ~ cl (~N

I soqui nol i ne hydrochl oride N

257- (3, 5- Di et hyl - benzenesul fonyl)-1-[1, 4] di azepan-1-yl]- (N isoquinoline

hydrochl ori deD N 267- (3, 4-Di chl or o- benzenesul fonyl )-1-[1, 4] di azepan-1-yl ] -1
/N~ Cl isoquinoline hydrochloride/\ J1 N 54

i O RSB\ SRS BSN 1o
I soqui nol i mr~htytgllr4a(ﬂfﬂbmmodmﬁiblm-4-yl)-plperazme« -carboxylate (0.2 g, 0.51 mmol), Sodium-
ﬁ?g; gg;”t g; agtlé%?ée ((P %bzge,@e& i ?)ua\{'id)PdtP(i’ﬁ)ﬁAd@% '8‘36'35 }m%;ol; in étﬁlanofgqmlﬂll,)ng |1ne
90°C and the mixture was stirred for 18h. The mixture was diluted with THF and filtered
5  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,
(2x) and 2 N NaQH was added until pH reached 10 and the mixture was extracted with
CHCl; (3x) dried (MgSOy) and evaporated. The crude was purified by preparative HPLC
10 5-95 water/acetonitrile collecting on m/z 421.1. After evaporation the free amine was
dissolved in CH,C!; and excess of HCI in diethy] ether was added and the mixture was
evaporated. Yield 0.024 g (10%). "H NMR (400 MHz, DMSO-ds) 5 ppm 3.33-3.40 (m, 4
H) 4.13-4.21 (m, 4 H) 7.42 (d, /=7.03 Hz, 1 H) 8.02 (d, J=8.53 Hz, 2 H) 8.25-8.35 (m, 3
H) 8.37-8.53 (m, 1 H) 8.76 (d, /=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 %, R=2.66 (System A1, 10-97% MeCN over 3 min).

INTERMEDIATE 6
tert-Butyl 4-(6-bromogquinolin-4-yl)-1,4-diazepane-1-carboxylate
6-Bromo-4-chloroquinoline (3.5 g, 14.5 mmol) was reacted with fert-butyl 1,4-diazepane-
20 l-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, CDCl3) & 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, /=9.0,
2.0Hz, 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
C19H2BIN3 Oy m/z 406.4 (M+H)". HRMS (EI) calcd for CioHa4BrN3: 405.1052, found
405.1045.

30 INTERMEDIATE 7
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N 307-Benzenesul funyi- | -piperazin-yl-isoquirioline hydrochlorideN"'N

317-(4-tert-Butyl -benzenesul fonyl - 1-piperazin-yl-isoquinoline hydrochl oride

55 Schenme 3 Lancaster /I 0y0O (NN) N Il iv, v 11 Niv; v Legend to Schene
3: 1) POC13; ii) K2CO3, DAP, BOC-diam nes; iii) Nat-BuO, thiophenols,
Pd(PPh3)4; n- 5 BuOH, iv) TFA, H202; Y) HO in diethyl ether. |NTERVED ATE 9

7- Br ono- 1- Chl or oi soqui nol i ne
at roomtenperature was added, 10 portionw se,
(11.2 g, 0.05 nol). The m xture was heated to 100 Cfor 90 mn wth rapid

stirring. On cooling to roomtenperature, the m xture was 56 poured,

ti I e, o Dr.opwi |t f '
Faised 1 p IR ER L B e TR BE s TGke- BrePanEd o B AR T ot o
washi ng w t(remmbiddethdéed) The solid was dried under reduced vacuumat 45 C
. 86 15 9% Bei lid .isolated. , 1H NVR (DV5O d6) 8 8.4 ,
= Simpoin Jras Penaged Som fert ) 453 Gompgainchin &5y Dyl 4-iseepae-bo (d, 3

for 12 h.

1 H), 8.34-

6 Hz, 1 H); : - bl £ 1 O
o e n%F? I\crraﬂEﬁgk}g%IeX?nggi%%@ﬁ&d%fer%%lb&%ﬂe%ﬁmbz'g‘f 1933865 S8 0. 2f

10

15

20

25

30

g (44 %) of the title compound, HPLC 89 %, Rr: 3.76 min (5-99 % MeCN containing 0.1
% TFA over 3 min).

INTERMEDIATE 8
tert-Butyl-4{3-[(4-isopropylphenyl)thio]quinolin-5-yl}-1,4-diazepane-1-carboxylate
(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 %, Rt: 3.67 min (5-99 % MeCN containing 0.1 % TFA over 3
min); MS (ESI+) for C23H3sN30,S m/z 478.2 (M+H)",

EXAMPLE 14

6-[(4-tert-ButylphenyDsulfonyl]-4-(1,4-diazepan-1-yljquinoline hydrochloride
(General Method B)

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) 5 ppm 1.25 (s,
9H)2.31 (brs,2 H)3.25(brs, 2H) 349 (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, /=8.7 Hz, 1 H)
8.26 (d, /=8.7 1 H) 8.62 (d, J/=6.3 Hz, 1 H) 8.75 (s, 1 H) 9.65 (br s, 2 H); MS (ESI+) for
C24H2oN30,8 m/z 424.2 (M+H)™, HPLC 93%, Ry: 2.79 min (5-99 % MeCN over 3 min).

EXAMPLE 15

4-(1,4-Diazepan-1-yD-6-[(4-isopropylphenyl)sulfonyl}quinoline hydrochloride
(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
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10 4-(7-Brono-isoquinoline-1-yl)-piperazine-|-carboxylic acid, tert-butyl
ester To a suspension of 7-brono-1-chloroisoquinoline (3.14 g, 13 mml) in
DMSO (20 nlL) at roomtenperature was added either carboxylic acid
tert-butyl (BOC)piperazine (7.23 g, 38.8 mmol) or BOC-honopi perazine (7.77
g, 38.8 mmol) and then potassium carbonate (5.36 g, 39 nmol). The m xture
was heated to 110 C for 24 It On cooling, the mxture 15 was poured onto
ice/water (50 nlL) and extracted with ethyl acetate (3 x 50 nL). The

conbi ned organi c phases were washed with water 50 nlL) and brine (50 ni).
Before drying over anhydrous sodium sul fate. Renoval of sol vent under

e orude. FRRERRAT T SR G RSB U000 Bmind Y (00 T Barer) S s Hlo v ¢ -
?ggtc ig)e/ gt gyg gﬁC?HgB Qs@% sl2 }Brsd@qu@ 2@7431 19@{ 84 ﬁ94 2@&%' ipgqul_(d_ %T N?/de
J= 12, 3 HF6.9Hg)l Hy, §©(¢JHé2(Hz,2J-Bﬂ294|%Ji=&%HZﬂIi)18 ?S@wale,Hﬁ) 3.64-3.73

f&%EéNEg?A Oﬁ%nggjﬁgg&Bronn %gﬁﬁﬁ% |nel7gL(s %ﬁw?fzi???égéEanéE§ Jarboxyllc

aci d, tértﬁdmﬂzaHzﬂﬁﬂerm/ﬂP(M@d&Hz WLSEE%I%yRﬂlZ?Omm@tQj%Me@NRV@GDClS) 8
8.19-8, 24 1 H, 8.06-8.12 (d, J= 9 Hz, 1 H, 7.54-7.68 (m 2 H), 7.11
(m 1 7374 (m 8 H), 1.98-2.16 (m 2 H), 1.48 (s, 9 H: LOVS:

406, 407 408 30 Pal | adi um catal ysed aryl thiol coupling To

7-brono-1-chl oroi soquinoline (1 mml) in butan-l1-ol (20 nL) at room
temperature was added sodiumtert-bufa®iede (481 ny, 5 mml), thiol (1.5
mol ) and tetrakis 57 triphenyl phosphine palladium (60 ng, catalytic). The
m xture was heated to 120 C for 16 h. On coollng to roomtenperature, the
m xture was filtered through silica Eﬂutlngamnth THF. Renoval of sol vent
under reduced pressure gave the chdg prod \t whi ch was used w thout
further purification in the subsequentmgi p. N5 | NTERVEDI ATE 12

4-17- (% Chl or o- 6- net hyl - phenyl sul f anyl agrtli nol i n-1-yl ] - pi perazi ne-1|-carbo
xylic Hci d tert-butyl ester A m xture of

4- (7-brono-isoqui noline-I-yl)-piperazine-|l-carboxylic acid, tert-butyl ester
10 (0.5 g, 1.3 mmmol ), 2-chl oro-6-nethyl-thiophenol (0.206 g, 1.3 mol),

Nat BuO (0.44 g, 4.5
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mmol ),
3h. The

the resi due was di ssol ved
with water (50 nL x 3),

Pd(PPh3)4 (74 ny,

0. 065 mmol)

in ethyl acetate.
separated and dried (MgSOH),

in nBuOH (10 nL) was heated at 110 C
reaction mxture was filtered. The filtrate was concentrated and
The organi ¢ phase was washed
filtered. The

vol atil es were 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 % . '"H NWR (CDC13) 8 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, 911). 20 | NTERMEDI ATE 13
4-[7-(2-t- butyl phenyl sul fanyl ) -i soqui nolin-I-yl]-piperazine-I|-carboxylic
acid tert- & é est-er—A—-tue-
of 4- (7- brgno-1soquli nol i ne-1-yl)-pi perazi ne-1|-carboxylic dﬁrd te?ﬁ butyl
c(ast er (0.5 016 ll. ;% ﬂ@@hbro-@m&thybb&ﬁé?esﬁli&hy@ﬂ%ﬂﬁhn-(-@-2|1;) g, )@ ( ﬁ ] - BuO
0.44 g, 4.5 mo 74 nmg, 0.065 nmo in 0 was
heated at |110 C 3'mmﬂ$hm9§apg§on m xture was filtered. |Thelfi tra e mas
concentr atled_and _the residue was.di qqq] \/p_d |.n erjjyl ar‘ﬂr at P e_qQrga ic
phase was [washéd wj Hi*Raekhenressepliypyly -pppraans kpdsogtinoliteand (Mbﬁgﬁ)’
filtered. |The vol atlylesiones e evaporated and the residue rilf by
flash col um chronatography (Si 2, n- heptane ethyI acet :2)] to give 440
ng of the OUL te . - “. —H-NNR--CBEH3) 8
8. 00-8. 10 511) R 45’%{%@3 %&S?&’ﬁfr’?ﬂ)ﬁ?;ﬁ’i@ Q%gdsr‘gﬁ% 111, |3 - 3145
(m 4|—|),3053201(YHﬁ°°h§ﬂ)1 1.55 (s, 9H), 1.50 (s, 9H) (NJERVEDIKTE 14 5
4-[7-(3,4-[1chIoroLphenyIsulfanyl)-lsoquinoIin-l-yI]-piper zi ne-{l -car boxylic
acid tert-Lbutyl ester A mixture of N R
4- (7- bronol i sAui npl-Prdimetyl-pepsneselfopd) hiieerazipAwhispayipelge acli d) tert E yl lester
(0.5 g, 1.3 mmmol), | Bddechibrighl or o-t hi ophenol (165 ulL, 1.3 , Na O ([0. 44
g, 4.5 mpl), Pd(PPh3)4 (74 nmg, 0.065 mml) in n-BuCH (i1 ) s heatled at
110 C, 3h.| The 10 yfeaction mxture was filtered. The filjtrate me
concentrat g€d aad T e sanmelthg-biddmestifondPl-pgehzinl H1-©dqtiidlin@ C €F 3 gani c
phase was Wwashed mrhpm&@t al (50 m. x 3), separated and drr@f (N@é
filtered. ﬁhe vol af ' 65" Wer e evaporated and the re5|duea¥a Urlflad by
flash col um chronpt ography (Si 2, n-pentane:ethyl acetate 9.5:0.5-48:2) to
give 230 ng 21 7-(p-Chloro-benzenesulfonyl)-1-piperazin-1-yl-isoquinoline cl [Nj
hydrochloride N
22 7-Benzenesulfonyl-1-[1,4]diazepan-1-yl-isoquinolin ,hydrochloride (D
@ 1q
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 /QCI (N)
25 7-(3,5-Dimethyl-benzenesulfonyl)-1-[ 1,4Jdiazepan-1-yl]- N
isoguinoline hydrochloride \Q (N)
26 7-(3,4-Dichloro-benzenesulfonyl)-1-[1,4]diazepan-1~yl}- L o N
isoquinoline hydrochloride é/ (N—>
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of the title conpound as colorless oil (yield 36 9.
8.10-8.20 (in, 211), 15 7.90 (bs, 1H), 7.65-7.75 (m 2H)
3.50-3.65 (in, 4H), 3.20-3.30 (in, 4H, 1.50 (s, 911).

acid tert-

4- (7-brono-isoquinoline-I-yl)-piperazine-|-carboxylic acid,

20 buty

| ester A m xture of

'H NUR (CDC13) 6
7.10-7.55 (m 3H),

| NTERVEDI ATE 15
4-[7-(3, 4- D net hyl - phenyl sul fanyl ) -i soqui nol i n-1-yl ] - pi perazi ne-1| -carboxylic

tert

- but yl

ester

(0.5 g, 1.3 mmol), 3,4-dnethyl-thiophenol (175 uL, 1.3 nmol), NatBuO (0. 44
g, 4.5 mmol), Pd(PPh3)4 (74 ng, 0.065 nnnol) in n-BuOH (10 nL) was heated
at 110 C, 3h. The reaction mxture was filtered. The filtrate was
concentrat ed_.and the resi.due vas dissaol \/'pd 25 iJ? et h\_/l acetate Tthrg ni c
phase was WasH&d w FHChirabenensanlippyls-1hldiacpendylvsagpingfies  [rifed (My ,
filtered. [The vol atiydeshlosdr e evapor at ed and the residue puriif i\ed/b
flash col um chronat ography (Si O2, n-pentane:ethyl acetate9.5: 0, 5°%8:2) to
give 260 ng__of the title conpound as colorless oil (yield 44 % 'H NWR
(CDC13) 8 8B.0Qs88. 107-(Didddiliyl-penzefesbifonyl)- 6B, 4{drrep@H)yll- 7. 40- 7 (1n, ,
7.10-7.30 {m 2H), i@oqﬁigfwlﬁeﬁg@roé}hd?idedfll)’ 3.10-3.20 (m 30 3 @ 3H) ,
2.25 (s, 3H), 1.50{ (s, 9H) . 59 | NTERMVEDI ATE 16 S N
4-[7-(3,5-pi net hyl t phenyl sul fanyl ) -i soqui nol i n-1-yi]-piperdzi ne-{1-car bokylic
aci d tert-butytr—esiprAeiixtl f -

4-(7-bronoti sozqui noT %Einteeﬂ%E @%M%F%‘gdr@%ll H’eﬂla-z?gnrlt)lg;(yl ic ac tertf uh{ I pst er
5 (0.5 g, [L.3 ol )iscagingfingpydoeliafide  hi ophenol (180 ny, 1.8 - ), @uc
(0.44 g, 45 mmol), Pd(PPh3)4 (74 ng, 0.065 mmol) in nBuCH (10 |lL) was
heat ed at 0= —3hswid w1 VD R W7, 0§ R =4 ftered e Htrgte—was
concentrat gd as’?l’d thEB%@Ségﬂwaﬁé&%lﬁ@o’oﬁﬁﬁﬁﬁm§ﬁ acef . T%@gan C
phase was washed wth water (50 nL x 3), separated and drifed (M ),
filtered. {The volajiles were evaporated and the residue was purified by| 10
flash col um chr onht-gigeapiyl-berziidR ] fongl- Ipertacingl:istiiydinacet at € ;9. 8: 0] fw 8:2) to
give 380 mg of the hithgeeonpound as col ourless oil (yigld 65 9% (IH NWR
(CDbC13) 8 8.05-8.15 m 111), 7.80-7.85 (m 1H), 7.60-7.J m 11),
7.17-7.25 (in, 111), 7.10 (bs, 2H), 7.00 (bs, 111), 3.4p-¥50 (m 4H),
3.10-3.20 {m 4H),2.25 (bs, 6H), 1.50 (s, 91-1). 15 INT RVEDI ATE 17

4-[7- (p-Chloro-phenylsul Tanyl)-isoqui nolin-1-ylI]-piperazine-I-carboxylic
acid tert-
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butyl ester A m xture of
4- (7-brono-isoqui noline-i-yl)-piperazine-Il-carboxylic acid, tert-butyl ester
(0.5 g, 1.3 mmol), p-chloro-thiophenol (188 ng, 1.3 mmol), NatBuO (0.44 g,
4.5 mol), 20 Pd(PPh3)4 (74 ng, 0.065 mmol) in nBuCH (10 nL) was heated at
110 C, 3h. The reaction mxture was filtered. The filtrate was concentrated
and the residue was dissolved in ethyl acetate. The organi c phase was
washed with water (50 nL x 3), separated and dried (MySO4), filtered. The
vol atil es were evaporated and the residue was purified by flash colum
chr omat ogr aphy (Si 02, n-pentane: ethyl acetate 9.5:0.5 -a 8:2) to give 300
mg of 25 tRepdhdd € conpound as colourless oil (yield 50 %9. 1H NMR (CDC13) S
8.05-8.15 (|n 2H), 7.60-7.70 (m 2H), 7.40-7.50 (m 211), 7.15-7.30 (m
311), 3.45-3.55 (m 411), 3.10-3.15 ( 4H), 1.50 (s, 9H). 60 | NTERVED ATE
18 4-(7-Phenyl sul fanyl -i soqui nol i neg Bperazine-l-carboxylic aci d,
tert-butyl ester LCVS: 422,423. 5 I NTE | ATE 19
4-[7-(4-tert-Butyl -phenyl sul fanyl)-is Fui ol i ne-1-yl]-pi perazi ne-1|-carboxyl i
c acid, tert-butyl ester LCVS: 478.ghéfdter 10 | NTERVEDI ATE 20
4- (7- Phenyl sul fanyl -i soqui noli ne-1-yl)-}1, 4] di azepane-| -carboxylic acid,
tert-butyl ester : 368, 369, 370. 15 | NTERVEDI ATE 21
4-[17-(4-tert-Butylo: nyl sul fanyl)-isoqbi holine-1-yl]-] =¥ﬁkéz
5,426. 20 INTER

xylic acid, tert-bltyl ester M5 424
4-[ 7- ( 2- Chl or o- 6- ety | - phenyl sul f anyl

-|soqﬂ|n01|ne 1- yI N4
di azepane-| - carbaxylyc acid, Hter tlert - : 416, 41 25
| NTERVEDI ATE 23 N

5 OO &

X £

epane-| - carbo
]

Legend to Scheme 3: i) POCl,; i) K;COs, DMF, BOC-diamines; iif) Nat-BuQO, thiophenols, PA(PPh,},; n-
5 BuOH;iv) TFA, Hy0y; 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
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4-[7-(3, 4- D net hyl - phenyl sul fanyl ) -i soqui nol i ne-1-yl]-[1, 4] di azepane-| -carbo
xylic acid, tert-butyl ester Ms: 396, 397,398. 30 | NTERMEDI ATE 24

4-17- (3, 4-Di chl or o- phenyl sul fanyl ) -i soqui noline-1-yl]-[1, 4]

di azepane-| -carboxylic acid, tert-butyl ester 61 Ms: 436, 437438.

| NTERVEDI ATE 25

4-17- (4- Chl oro- phenyl sul fanyl ) -i soqui noline-1-yl]-[1, 4] di azepane-| - carboxyl i
c acid, b5 tert-butyl ester Ms: 402, 404. | NTERMEDI ATE 26

4-17-(3, 4- D net hyl - phenyl sul fanyl ) -i soqui nol i ne-1-y1]-[1, 4] di azep
ane-|-carboxylic 10 acid, tent-butyl ester LCMS: 464, 465, 466. | NTERMEDI ATE
27

4- 7- ( 2- t ePPUsH: SAFHONTHIRAN inefatsri(300 mb)y HT?RWF%"Eddiu“}‘I of agycons W@?Eﬁéﬁ@dl -carbo
xylic acidhe grp=4 ﬁﬁtth@f&mltlnﬁgfe@fpltﬁt%s ccﬂ%t’eﬂ%gf on, it &4 R 1I’ and

oxidation of thiols to sulp derivatives -1.14 mo
di ssol ved iTheselid vagodripdomderredisied vichus atrt§ °Cs'rf01‘(12¢1 éh@ﬁ 2(!113"1%3 Beige fadid 15 m ns

ol uti on (ST MARENAG A e oy S S R o SR FEd: ot e

for 90 mi n U911 7vENdt Y-8 W) HPEODMNITMS.2gpda42a5ut i on (1M 25 nl).
Extraction of this mxture with ethyl acetate (3 x 50 nmL.) was foll owed by

t he washi ng of the conbined organic layers wth brine (50nmL). The organic

extracts é&@h ﬁ{ém’ﬁiféh'l%nﬁ dium sul fate and 25 then the sol vent
was rean pressure he crude product was purified by

preparative LCI\/IS. Treat ment of the purified material with HCI/Ether (1M |
;TL% 29greo§ gﬁgEm‘ﬁ%@ﬁgg;egﬁl ?o\rll\C: ; -el-sg! ngr azErxﬁlvaEI }?sggui nol i ne
hydr ochjgor i@@»Bromo-isoquinoline-l-yl)-piperazine—l-carboxylic. acid, zert-butyl ester
To a suspension of 7-bromo- 1-chloroisoquinoline (3.14 g,ll 3 mmol) in DMSO (20 mL) at
room temperature was added either carboxylic acid tert-butyl (BOC)piperazine (7.23 g,
38.8 mmol) or BOC-homopiperazine (7.77 g, 38.8 mmol) and then potassium carbonate
(5.36 g, 39 mmol). The mixture was heated to 110 °C for 24 h. On cooling, the mixture
15  was poured onto ice/water (50 mL) and extracted with ethyl acetate (3 x 50 mL). The
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 funne! and eluting with heptane/ethyl acetate (2:1) and gave 2.73 g (54 %)
20 yellow oil. "H NMR (CDCl3) & 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, | 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 (CDCls) 5 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-o0l (20 mL}) at room temperature
was added sodium fers-butoxide (481 mg, 5 mmol), thiol (1.5 mmol) and tetrakis
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A m xture of

4-[7-(2-chl oro-6-net hyl - phenyl sul fanyl ) -i soqui nol i n-1-yl]-pi perazi ne-| -
carboxylic acid tert-butyl ester (160 ng, 0,340 mml), H2Q2 (30%in water,
200 ulL), 62 trifluoroacetic acid (2 nL) was heated at 50 C, 2h. A water
solution of NaOH (IN) was added (pH = 14), ethyl acetate was added and the
organi ¢ phase was separated, dried (MSO), filtered. The filtrated was
concentrated and the residue was purified by flash colum chromatography
(Si @2, dichloromethane: nmethanol 8:2) to lead to 77 ng of the 5 product
conpound as free base (yield 56 % . The free base was converted into

gyggm(: Bls ori dﬁ@e%}/]gh reat n”egﬁ?qxfﬂw}l Q%djgg, c'?{‘agg,‘ f}fﬁ% ﬁ?&pﬁ@@egegﬁéﬂqg%ﬁgﬁ 8
3.85-3. 95 (Wn‘bbbhng&o@@mﬁ tébipetdtiire, thé hixturé w38 fifitered Apughl i Fvifh/

7-(2-t-Butyl -benzenesul f onyl ) - 1- pi perazl n-1-yl -i soqui no| i ne_ hydrochl ori de A
mi xt ure of THEF.Removal of solvent under reduced pressure gave the crude product which was used

4-17-(2- tbl,wlyﬁoupﬁgﬁyrlpwllffcgﬁgﬁll)lmes%gé@gﬁtls )pl yl ] - pi perazine-1|-carboxylic

acid tert-butyl ester H202 (30%in water, 1 n2L),
trifluordoacetic acid (3 m_) was heated at 50 C, 2h. The reactlon was

conti nued Wh?‘% T. A water 15 solution of NaCH (IN) was added (pH
= 14), ethyl "aCeta IeAal];V\}/Eag\Z‘;added and the organic phase was separated, dried

(MSH), fi4- ;7%2e(dhloirdze-xﬁéthylr-plmgilsumgdpa@@@mmi-wuqﬁﬂertabne-lr-m-bdmicvvas
purified by flash col um chromat ography (Si @2, dichl oronet hane: net hanol
8:2) to | e EIIHESHE the title compound as free base (yield 56 % . The

f b di et hyl
e[ ﬁgr ai a \lf\lwwaRm(;tﬁferb\fat@Qﬂomaﬁ&qhmeﬁmh&gffaﬁﬁazk}w I‘Léﬁﬁéﬁﬁefamw M} Hdgylest&gr: e3 H)y

7.55 (di0 1HP;5 % 153mmol ehipromnethyl- igpienol 1@9063 l@mmo%NexﬂuCMﬂqw 28440- 3. 50
(m 411), 1,

O ot il BBl BB oA ROBS ol inaPuOF (10 mI vas bsttediah 1102CHITBE N or § de

25 A m Xt urgaddon mixture was filtered. The filtrate was concentrated and the residue was dissolved
4-[7-(3,4-di chl oro- phenyl sul fanyl )-iso UI nol i n-1- é@ - pi per azi ne-1-carboxylic

aci d tert - boefhy! estats Tho greapig phasevas washed witpwater GO 9BY 1 3waenaratedyng rrL)
trifl
L1 or GaCRiditngdBl it Moy oAl Spdiuctadunc Kol bRRI D 12
14), etHhyl m&malumnmnmap}a’r(ﬂﬂzrmhemmgaﬂhﬂ aottaed:Lyde gve 330 atged thedr i ed
so), fil, d. Lty at
éﬁ?. O b bytdd T S e BRI W SPOIR Gt S 0 4B Ganor
9:1) The frag, b.@é@.mﬁa,gﬂljwré@91?{)}@%@46(9@,*4!{49,@.@3.@&! (m, 4H), 2.5 (s, 3H),
1.38 (s, 9H).

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

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

30 title compound as colorless oil (yield 71 %). "HNMR (CDCl) & 8.00-8.10 (m, 2H), 7.15-
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63 treatnment with HCl in diethyl ether to obtained 45 ng of the title
compound. 'H NVMR (CH3OHd4) S 8.75-8.85 (m 1H), 8.10-8.30 (m 4H),
7.90-8.00 (m 1H), 7.75-7.85 (m 1H), 7.50-7.60 (m 1H), 3.85-3.90 (m 4H),
3.50-3.70 (m 41T). 5 EXAMPLE 19

7- (3, 4-D net hyl - benzenesul fonyl ) - 1- pi perazi n-1-yl -i soqui nol i ne hydrochl ori de
A m xture of

4-[7- (3, 4-di nmet hyl - phenyl sul fanyl ) -i soqui nol i n-1-yl]-pi perazi ne-1-carboxylic
acid tert-butyl ester (260 ng, 0.58 mmol), H202 (30%in water, 0.5 nl),
trifluoroacetic acid (1.5 nL) was heated at 50 C, 2h. The reactlon was

t d 1 t t dded H
20 ot gl oS4 HREE 0 Feap Al HE (o et B-bALEE Who SSbmpRL Y dr i ed
(MS™), figoeEmed. The filtrated was concentrat ed and the residue was

pur|f| ed by flash col um chromat ography (Si @2, dichl oronethane: net hanol
9:1) The free base was converted into hydrochloride by treatnent with HCL

in diet hyl ned 20 ng of the title conmpound. 'H NMR 15
( CH3OH- d4) Igﬁﬂgﬁ'f}@%?ﬁm 1H), 8 10-8.25 (m 3H), 7.70-7.85 (m 2H),
7 60 7.30 (dAlf7- (3,mrl)n,chmrephanmu(anyl)-ﬂd)quinauﬂa—yq] pipetaminedHearkbxplie &cidlerti n,

2. 35"]&][u I—% EXAMPLE 20
(2 5-Di ?PS}IESB nzenesul f ony1- pi perazi n- 1-yl -i soqui nol i ne hydrochl ori de 20

7
A m xture of mixture of 4- (7-bromo—1soqum011ne-1 yl)-plperazme l-carboxyhc acid, tert-butyl ester
4-[7-(2, 5-di net hyl - phenyl sul f )-isoquinolin-l-yl]-piperazi ne-l-carboxylic

acid tert-HKBfg L. wl),@geéwhlgro- tmlnel L, Hﬁ@znm@%mno\m%g,m 5 n),

cont i nued uay hraBEdy LBk oMbl falorr e m N B S AL BncllR (v

14), etloyl r@&&&@hﬁ%@a@@@eﬁdm filfe WAL GaiteRr AOPER (MO sIHePFESdiSWIvedr | ed
(MySO4), filtered. The filtrated was concentrated and 25 the residue was

purified byl fth¥asetas TheorarioRbase Yenashed gitpvater §5Q mlor Dntapawicd apdt hanol
9,8:0.2-+9. aﬁeﬁ(l\ﬁl_%sdheﬁﬁerr&? Tﬂ?%@laﬁ@?wﬁfé@éﬁﬂ fos ne%aa tg%réaaaqé ?&Qh\ﬂ{ﬁtﬂ%yby

treatment wt n di et hy er too e titlhe

conpound. ﬂdsNMﬁJbl&ﬁ]ﬁam@apBy 831@5, xﬂpdﬂﬁmé ‘ethyl doebate BS 25——88 Bpto(gme 2BBmg
8. 05-8. 20 730735(| 00-4.10 (in,

4H), 3.60- (e% t%keﬁommnd % cs@ﬂee@ﬂl(mki Y5%). WD@@M@ $30 (m, 2H),
7- (p- Ciyls0r 07 doRBE QBG SH64-97 ok TR 7ROIBFH (i, 31y 3.8029.85 (A CAHN 8. 20 HAR s, | de
1.50 (s, 9H).

INTERMEDIATE 15
4-[7-(3,4-Dimethyl-phenylsulfanyl)-isoquinolin-1-yl]-piperazine-1-carboxylic acid tert-
20 butyl ester
A mixture of 4-(7-bromo-isoquinoline-1-yl)-piperazine-1-carboxylic acid, fert-butyl ester
(0.5 g, 1.3 mmol), 3,4-dimethyl-thiophenol (175 ul, 1.3 mmol), NasBuO (0.44 g, 4.5
mmol), Pd(PPhs)4 (74 mg, 0.065 mmol) in n-BuQOH (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 (MgSQs), filtered. The volatiles were evaporated and the residue was purified by
flash column chromatography (Si0;, 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 (CDCl3) & 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).
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A m xture of

4-[7- (p-chl oro-phenyl sul fanyl)-i soqui nolin-1-yl]-piperazi ne-|-carboxylic
acid tert-butyl ester (297 ng, 0,65 nmol), H202 (30%in water, 0.5 ni),
trifluoroacetic 5 acid (3 nL) was heated at 50 C, 2h. The reaction was
continued overnight at 35 T. 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 the residue was
purified by flash col um chronmat ography (Si @2, dichl oronethane: net hanol
9.5:0.5->9.0:1.0) The free base was converted into 10 hydrochl ori de by
treatment w Ia;"‘i\r!!}&ﬁc!li%thyI ether to obtained 70 ng of the title
conmpound. ' 4) S 8.75-8.85 (in, 2H), 8.10-8.25 (m 3H),

8. 00-8. 08 @-g (23 Szﬂhjfﬁeth l-ﬁﬁn}lsﬁﬁ'aéjlﬂ:so&#ﬁ:rﬂ@l%@ ég%z‘deﬁmzﬁ'ﬁ)}&%uﬁiﬁ% ﬁ% 05 (in,

411) . EXAMPLE 2% 15 7-Benzehesul fonyl epan- I ne
hydr ochl or ilddyl38tery. 111 NVR (DMSO-d6) 8 9.3 (s, 1 H), 8.58 (s, 1 H),

265,20 (gl ohoil iy e B8 8 Sl Sl
3.58-3. 66 ((015,g, 2.3hhmo, X S-dinetRylithiopRarbl (1BECME; 1.3608ndHNIBLC:(0.98%.5 20 EXAVPLE

23 7-(4-tert- But%/:{@benzenesul fonyl) i azepan-1-yll-iso qui nol | ne
hydr ochl or i @0y BP Rl 74 tngn.065 mm@hneﬁnﬁhﬂepls V@Sile%téd aqllﬂ) C, $hgke(s, |

'{%1 ?_08 azréé:tlgﬁi ngtur %zl's’zﬂlte d g')x gﬁra%:}wl_é cgﬁceﬁﬂ(?tecf %n%@ %_gSédélle (“?’ dﬁSZolg 7. 96
), 4.0 é34(1ﬁ9thomc’e@tel—|)l“he er?mc?phm vgamwda%/hédd)wztztiwagc B05L & _aj sa)a(;eﬁﬁd WI\/PLE .
7. C2- Chk or oAri (E1eROP. BB, Dic oieey were Neno e AT g aidie 8 UG ol | ne

hydr och{r i fignh 3&@%5@%55})@810&' %tﬁd@l@?l Q@:}at@9% 08§~—>Q%) tolgﬂig 38Bmg8 (in,

1"H), 8.10-8.18 (d, J= 6 45°7.62 (M 3 H)
7.36-7. 42 (d thatitleGeonpoudd &S)qoldhrl%ﬁ?rcﬁl G&ld 68 %2 HH\lm(CIDGM)&SG}S(Im(mZ

518332 (3 3t om0 o sk R, o LS 92
7-(3,5-Di rrefdmabsb@ﬂzm)esqbfm&ﬂ ﬁzsl @%)GPQOIgslgHg.] -1 soqui nol i ne

hydr ochl ori de | sol ated 62 ny. Od6) 5(s, 1 H, 867 (m 1
H, 8.00-8.18 (m 3 H),

15 INTERMEDIATE 17
4-[7-(p-Chloro-phenylsulfanyl)-isoquinolin-1-yl]-piperazine-1-carboxylic acid fert-
butyl ester
A mixture of 4-(7-bromo-isoquinoline-1-yl)-piperazine-1-carboxylic acid, ters-butyl ester
(0.5 g, 1.3 mmol)}, p-chloro-thiophenol (188 mg, 1.3 mmol), NatBuO (0.44 g, 4.5 mmol),

20 Pd(PPhs), (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
(MgSQy), filtered. The volatiles were evaporated and the residue was purified by flash
column chromatography (SiQ;,, 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 (CDCl3) 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).
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2 H), 7.45-7.41 (d, J= 6 Hz, 1 H), 7.30-7.35 (m 1 H),
2 H), 3.86-3.97 (m 2 H, 3.42-3.52 (m 2 H), 3,23-3.31 (m 2

i
N

H 2.23-2.25 (m2 H); LCVS: 436,438, HPLC. 95 % 10 EXAMPLE
or o- benzenesul fonyl )-1-[ 1, 4] di azepan- 1-yl ] -i soqui nol i ne,
|solated 11 ng. "H NWR (CD3CD) 6 8.88 (m 1 H), 8.23-8.29 (d,
1

7.

- 3.

0

< o

3- 8.16 (d, J=3 Hz, 1 H), 8.04-8.10 (d, J= 9 Hz, 1 H),
Hz, 1 H, 7.79 15 7.84 (d, J= 6 Hz, 1 H), 7.67-7.73 (d,

0 Q
@GJI\)“\I

2-7.46 (d, J= 6 Hz, 1 H), 4.28- 4.35 (m 2 H), 4.09-4.16
75 (m 2 H), 2.33-2.46 (m 2 H): LCMS: 368, 369; HPLC: 97

NAGNCGTDN

Hz

H)

EXAMPLE 2

4- Chl oro%m&‘@]? yl)-1-[1, 4] di azepan-1-yl]-isoqui nol i ne,

rochl ori de SO gﬂtyi;%?gl ng. "H NWR (DVSO-d6) S 9.27 (s, 1 H, 8.68 (m |

7.99-8. 4’:77—BhenyﬁuH}u,lyl-li’ocﬁﬁndlmia-yu-pipb;aﬁnﬂ-paﬂ)ol:d)rl,ic acidFert-bu%yl(ester J= 6 Hz,

: 4 03- 4#5%42% : 3 83 3.93 (m 2 H), 3.43-3.53 (m 2 H), 3.23-3.32
LS5 m 2 LCVS: 402,404; HPLC. 98 % 25 EXAMPLE 28

4 D| met hyl - benzenesul fonyl )-1-[1, 4] di azepan- 1-yl ]-isoqui nol i ne,

chlorlde | solated 10 ng. 'H NIVR(DIVBOdG) S9.41 (s, | H, 8. 67 (s I

E197.76-7.82 (m 1 H), 7.68-7.77 (d. J= 9 Hz,

. 32 42 . - 4 3.33 (m
H . 2 29(§j£7 Crer ]m%l %‘é‘*@e‘“ﬁ&gﬁ} 5o %ﬂgﬁnégg“?g‘}@“zﬂ%ﬂé% égiy)% E%’ EXAI\/PL(E
9 7-(2- teratertBlJttyllesilnenzenesul fonyl)-1-[1, 4] di azepan-1-yl]-isoqui noli ne,
ydr Ch|0l’| ed 5 . "HNWR (DMSO-d6) S 9.27 (s, 1 H, 8.52 (s, |

, 8.068 % 97797(m 2 H, 7.72-7.78 (m 1 H), 7.61-7.70
(mIH),740745(d J-9Hz 2 H, 3.69-3.99 (m 4 H), 3.43 (s, 2 H),

3.25 (s, 2 2 05- 2 H);1.52 (s, 9 LCMS: 424, 425; HPLC. 90 %
3 A o gy INTERMEBIATE 20 " o ( ik °

4-(7-Phenylsulfanyl-isoquinoline-1-yI)-[1,4] diazepane-1-carboxylic acid, fert-butyl

;%gzﬁgu-

y

IS NTF
Q_’-\
“00

OOO“

jl\)l\)\l

ester
MS: 368,369,370,

15 INTERMEDIATE 21
4-[7-(4-tert-Butyl-phenylsulfanyl)-isoquinoline-1-yI]-[1,4] 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, tert-butyl ester
MS: 416,417,418.

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

30 INTERMEDIATE 24
4-[7-(3,4-Dichloro-phenylsulfanyl)-isoquinoline-1-yl]-{1,4]diazepane-1-carboxylic
acid, tert-butyl ester
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10 7-Benzenesul fonyl -1 - pi perazi n-yl -i soqui nol i ne, hydrochl oride Isolated 10
ng. 'H NWR (DMSO-d6) S 9.04 (s, 1 H, 8.65 (s, 1 H, 8.12-8.16 (d, J= 6 Hz,
1H, 7.98-8.05 (m 5 H, 7.58-7.72 (m 2 H), 7.32-7.36 (d, J=6 Hz, | H,
3.98-4.04 (m 4 H), 3.80-3.86 (m 4 H); LCMVS: 354, 355; HPLC. 98 % 15
EXAMPLE 31 7-(4-tert-Butyl-benzenesul fonyl -1 -piperazin-yl-isoquinoline,
hydrochl oride Isolated 10 ng. 'H NVR (DVMSO-d6) 8 9.33 (s, 1 H), 857 (s, 1
H, 8.24-8.29 (d, J=9 H, 1H, 811 (m 2 H, 7.91-7.97 (d, J=9 Hz, 2
H, 7.60-7.66 (d, J=12 Hz, 2 H), 7.52-7.57 (d, J=6 Hz, 1 H), 3.59-3.68 (m
4 H, 3.29-3.40 (m 4 H, 1.24 (s, 9 H); LCvVs: 410,411 20 HPLC. 90 % Table
3 25 67 L%‘%F’R 24-Chloro-N-[4-(pyrrolidin-3-yloxy)-1-0 ~

napht hyl ] bett?e fdhani de hydr ochl ori deHN - C

334- Met hoxy-N-[ 4- (pyrrolidin-3-yloxy)-1---0O ~ napht hyl ] benzenesul f onam de
hydr ochl ori deHN Ove 345-Chl oro-N-[4-(pyrrolidin-3-yloxy)-1-0 ~"

napht hyl ] t hPORRYIBDRPATERS onani de hydrochl ori delHN S Cl

v et v S5-CF CRDEE B e ORI B bR
5 tert-butyl ester
MS: 402,404,

INTERMEDIATE 26

4-[7-(3,4-Dimethyl-phenylsulfanyl)-isoquinoline-1-yl]-[1,4]diazepane-1-carboxylic
10 acid, tert-butyl ester

LCMS: 464,465,466.

INTERMEDIATE 27

4- [7-(2-tert-Butyl-phenylsulfanyl)—isoquinoline-l-yl]-[1,4]diazepane-1—carboxylic acid,
15 tert-butyl ester

LCMS: 492,493,494,

BOC deprotection and oxidation of thiols to sulphone derivatives
Each thio} (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 {reated 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 HCI/Ether (1M, 1 mL) gave the

final product as a white solid.

EXAMPLE 16

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

62



napht hyl ] benzenesul f onanvde hydrochl ori de OveN

375- Fl uoro-2-nmethyl -N-[4- (pi peridin-4-yloxy)-1- F Oy

napht hyl ] benzenesul f onam de hydrochl oride/ ~ N H 385-Chl oro-N-[4-(piperidin
4-yl oxy)-1- C~ OY napht hyl ]t hi ophene-2-sul fonam de hydrochloride/ N H
394-Chl oro-N-{4-[(3S)-pyrrolidin-3-yloxy]-1- naphthyl}benzenesul f onam de
hydr ochl ori deH 68 404- Chl oro-N-{4-[ (3R)-pyrrolidin-3-yloxy]-1-C"'~

napht hyl } benzenesul f onam de hydrochl ori deO Schenme 4 O, . N+. O OH Legend to
Scheme 4: (1) tert-butyl 3-hydroxypyrrolidine-I-carboxylate or tert-butyl

4- hydr oxypi peridine- |- 5 carboxylate, PPb3, DEAD, THF; (ii) H2(g), Pd/C,

MeOH;, (i), - - (. i~dj 2 kil V, Cl i,n. di her Ceneral
rethod ¢ NFESHRERTe e Hii R Bl s, 2 Rkl el et (80088, e
3- hydr oxy pydded{pHkE-118), ath deetatwhyaidekandi thebrigaiie phabe Mak &€parated, Gdedit hol (1
equiv.) wa dissgvediggE(S m./mmol ), tert- butyl .
3- hydr oxyp X4, lﬁée-d}'-r @ %IWQOQ%n@ﬁEﬂ nd thpresidyg wgs PWﬁ%ﬂ/@é’ﬁaﬁQ PPh3 (2
equi v. ). ThguaPbibneRdg¥phy (ROL, HMIGEmDRARLARRRIOEE2) A adROIAH: YfthE | ce- bath.
5  product compound as free base (yield 56 %). The free base was converted into

hydrochloride by treatment with HCI in diethy! ether. *H NMR (CH;0H-d,) & 8.88 (bs,

1H), 8.05-8.20 (m. 3H}, 7.65 (d, 1H), 7.35-7.55 (m, 3H), 3.85-3.95 (m, 4H), 3.00-3.15 (m,

4H), 2.95 (s, 3H).

10 EXAMPLE 17
7-(2-t-Butyl-benzenesulfonyl)-1-piperazin-1-yl-isoquinoline hydrochloride
A mixture of 4-[7-(2-fbutyl-phenylsulfanyl)-isoquinolin-1-yl]-piperazine-1-carboxylic 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. Thg filtrated was concenirated and the
residue was purified by flash column chromatography (Si0;, 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 HC! in diethy! ether. 'H NMR (CH3;0H-d,)

20 88.55(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;0; (30% in water, 0.5 mL), trifluoroacstic
acid (1.5 mL) was heated at 50 °C, 2h. The reaction was continned overnight at 35 °C. A
water solution of NaOH (1N) was added (pH = 14), ethy] acetate was added and the
organic phase was separated, dried (MgSQOa), filtered. The filtrated was concentrated and
30 the residue was purified by flash column chromatography (SiO,
dichloromethane:methanol 9:1) The free base was converted into hydrochloride by
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D et hyl azodi car boxyl ate (DEAD; 2 equiv.) was added dropw se. The ice-bath
was renoved after 10 mn and the reaction m xture was stirred at anbi ent
tenperature 15 overnight. The solvent was evaporated and the residue was
re-di ssolved in EtOQAc. The 69 fornmed precipitate was collected by
filtration. The solution was concentrated in vacuo and purified by flash
chromat ography (Si O2, EtQAc:iso-hexane 2:8->Et QAc) General nethod D 5
Reducti on of nitronaphthal ene derivatives To a solution of correspondi ng
ni t ronapht hal enes (1 equiv.) (prepared by General nmethod A) in MOH (2
m./ mmol ), was added Pd/C (10% and the reaction m xture was stirred

over ni ght under hyd n(l.a . The reaction m xture was filtered and the
filtrate mé?a%@ﬁ%'gh?'ﬁg’tlﬁélthﬁm Og@“ﬁfi\‘?én%&ﬂgr‘?é%%@%‘mnﬁﬁ’“&% lﬁ)}wﬁht hal ene
derivative 6 g2l g1 @G 1) _rg)@@gﬁt | epe ~dari vatives
with sul fo?\(;(lsl}gc%?i des Sl%g Qﬁglglﬁhge?gg ngﬁf ﬁﬁé)’ggondna ’t@f 2227' erdanati ves (1
equiv.) in CHRTS-7(E® (M, A H.§5-988 (maAH)edl SPP70dimeH}.3 equiv.) fol lowed by the
correspondi ng sul fonyl chloride (1.2 equiv.). The 15 m xtures were stirred
at anbient tenperature overnight, washed with HO (1M (2 nlL) and dried

(MySOY) .5 ThexxwnraE 19es were el i m nated under vacuo and gave the crude
product which were purified by flash chromatography (Si G2, EtOAc:iso-hexane

1:4) to gi veG-4Dimethyl-benzen aH)-1-piperarnrlayl-isequingline hydeeshigride: | on of

boc-gro The.; L@dey. ALY _1Gan i . \Wer e

i S50l ved R P B e g P iRl b o™ ¢

di et hyl te% hasid fereiutyl Sstblr(rZrS?gigaO.SS anmﬂplﬁ%Oi ?@ﬁeh%ﬂegOﬁunt{nth' hIot rqaedi I ¢l ted i nda
recipitate C re colle ration i vin i onpounds

PSCTLE. hydrthitcrphEEs fiated TS b e o s agustingy Grmiaht 10neC & equi v )

was di SEpl Viggled ganM%ﬁldia@H@I@as@a@emﬂlﬁm)pahylgae?tg@agda ad ddddan 4

(I.1lequiv.) was added and t m xture was stirre hat anbi ent 30
t enper at ur eergmje plispwpseaperated] driendMgS Ouh diltengd cbhedlfitr atef svaponcenteatedeandst i r r ed

over ni ght. thg}’,%fh% Aok 8&1@&1 lﬁpﬁ;}éﬁ%lﬁmﬁ%ﬂmﬁﬁfo@%ﬂ?r@ﬁfn wi th tol uene provided

t he desired
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;OH-dy) 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 tert-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 (MgSQs), filtered. The filtrated was concentrated and
25  the residue was purified by flash column chromatography (SiO;,
dichloromethane:methanol 9.8:0.2->9.5:0.5) The free base was converted into
hydrochloride by treatment with HCI in diethyl ether to obtained 120 mg of the title
compound. 'H NMR (CH3O0H-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).
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protected 3-hydroxypyrrolidine. 70 | NTERVEDI ATE 28 tert-Butyl
3-[(4-nitro-1-naphthyl)oxy]pyrrolidine-I-carboxylate (General Method C) The
crude product was purified by col um chromatography. The conpound was
prepared 5 from4-nitro-Il-naphthol (2.85 g, 15.1 mmvl). The material thus
obt ai ned was dissolved in small anmount of EtOAc and iso-hexane was added.
The formed solid was collected by filtration and triturated wwth MeOH to
give the pure title conmpound 4.6g (85%. HPLC 99% RT=2.70 (System Al,
10-97% MeCN over 3 min). "H NWR (400 MHz, CDCI3) 8 ppm1.46 (d, J=7.03 Hz, 9
2.26-2.38 (in, 2 H 3.60-3.81 (m 4 H 520 (br s, I H 6.76 10 (d,

J=8.53 Hz, (t, J=7.53 Hz, 1 H) 7.73 (t, J=7,53 Hz, 1 H) 8.34 (dd,
J=20. 33, 81%'}5‘55@21,‘15% H 8.75 (d, J=9.04 Hz, 1 Hy. MS (ESI+) for CL9H22N205

2 376.2 (MyAEhloro-baisRageuiivhi)-1- pigOidas bk SyiiolindiidrOitoridy ~2. 78 mi n
(System B1, , 1Q0- 90% MeCN ov mgi. 15 I NTE
S

er 3 ) TERVEDI ATE 29 tert-Butyl
3- [ (4- ami no® PEEEAERI7YEchiosgphesy] fﬁafl)rlswmém}rﬁil-@m@@éwerlaqarb%yﬁmd D) The
conpound ; At 6 65 RAL o : | Yoq, i . 2.1g
(87705 "of "SRRI bl OSTRMNG} 80, 0y indea s WD Wi
( Syst em3Al , acid)3 9L Yo asVeaisd et/ &Er °C3 2hi The reddBxCwascdrtinid-dvetightnit 85 {Syst em Bl ,

10- 90% MeCN i 'H N O d6) 8 1.37 (d, J=22.59
H, 9 H 2.¥ gr?srg!“%ﬁpﬁ? Né@ﬁ&lﬁwes%ﬁ%%l &'.%/Eac(%a}f? ‘Iﬂﬁﬂ#‘%gz‘wtg%,( 2 H 6.63
(d, J=8. 03 driganiclphdie ﬁa@é’ﬁgéﬁted;]ﬁ%d%gﬁl)q) Eltéi‘lad.mjﬁltr&tg(gga%&ﬁ?%atea-aﬁé Hz, 2

H 7.94-8.01 (m. 2 H. M (ESI+) for CI9H24N2CB m z WHH) +, 273. 2
(Mt Bu) +, 2horesidpawappyrifiedhy flasrervapelpmagrapby (Sibut v ,

3-[(4- 4- [ ] -y~ t hyl ) ox ro.0l i di ne-|I -

caE l(ooxi/l[ gt eﬁ%@?%ﬂﬁf ﬁ{‘(%g 1%9%%@@63ﬁ@o%‘ﬁ?%@%‘?’%sp%ﬁ%ﬁdﬂaﬁ% internedi ate 2
(0.2 g,10. Glydraehloyide By eemimstiewitaHEL inadisthyl@thet fol dbididddeTd mé bhtheiBEN to gi ve
0.14 g (46 %9 of the title conpound as a pale pink solid. 30 HPLC 97 %
RT=2. 703 mi$Prpayat VR (C3L0H-dg %@ﬂ'w&gﬂaﬁﬂﬁﬁa}Q'S@ﬁ(Wﬁ@Q'Wm,CDClS) 6

Sy 6D Ehden s e o 4B 0B 370 05 (o ) mn2 (o
J=9.04 Hz, 2 H 71
EXAMPLE 22
15 7-Benzenesnlfonyl-1-[1,4]diazepan-1-yl-isoquinoline hydrochloride
30 mg. "H NMR (DMSO-ds) 6 9.3 (5, 1 H), 8.58 (s, 1 H), 8.26-8.30 (d, J= 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-dg) 6 9.2 (s, 1 H), 8.65 (s, 1 H), 8.09-8.15 (d, /=6 Hz, |
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 (4, /=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
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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 (m
| H. M5 (ESI+) for C25H27CLN2C6S niz 520.2 (MtNH4) +, 447.0 (MtBu)+. BPLC
98% Rr 2.738 mn (SystemBl, 10-90% MeCN over 3 min). 5 | NTERVEDI ATE 31
tert-Butyl 3-[(4-{ [(4-nmethoxyphenyl)sulfonyl]

am no}-1-napht hyl ) oxy] pyrrolidine-1- carboxylate (CGeneral nethod E) The
conpound was prepared frominternediate 2 (0.2 g, 0.61 mol), Yield: 0.2¢g
(66% of the title conpound as a pink oil. HPLC 98% RT=2.617 mn (System
A, 10-97% MeCN 10 over 3 min). 'H NWR (400 MHz, CDC13) 8 ppm 1.45 (d,
J502Hz 9 H 2.14-2.31 (m 2 H) 354376(m4H)379(s 3 H 5.04 (br

7 38 7 44 (ﬁﬂﬁ%&lr@ﬁﬁé S?ﬁégnﬁ}]m??%g(;%ﬁs%% 211799;’-5281'1)1;5 .n=]181(H) m 1

H) . M5 (ESI 406 £189/H1G26H80AN206S mz 516.4 (MNH4) +, 443.0 (MtBu)+, 399.2

(M Boc)+. 15 [ NTERVEDI ATE 32 tert-Butyl 3-[(4-{

[ (5-chl oro-2-thienyl)sul fonyl] am no}-1-naphthyl)oxy]pyrrolidine-1-

car boxyl ate LRAsP4s et hod E) The conmpound was prepared frominternediate 2
(0.2 g, ]imml %(leld: 0.21g (68% 20 of the title compound as ayellow
solid. HPLCT-QZQSQ)iﬁ“Eﬂ@l—bEﬂzeﬂiasul(oﬁyB-ﬂqm4!ihizepiﬁ)—lgﬂ%solwlﬁbhwbydracmﬂﬂe H NMVR

(m a1y 5. boeiat Tl Gty o anfl s ad aoodlan Sy "o 77"

R L R T

( IVHrNH4) +, 45.86-0.97Nm, Blﬁ)+3 A23.5206, 2 )N Bod B3 (mHPHY, 20884, RBF2.23@ 252 ( Syst em

10- 97% RVEDI ATE 33 tert-Butyl
4 [(4 ni tr%%%é\gﬁte{‘?f?glx@bﬁ:pg‘?m ne-1-car box3e/lrat eu(éener al nmethod C) The

conmpoundowas prepared from4-nitro-Il-naphthol (2 g, 10.6 mmol). The material
30 obt ai ned_after fI(gsh chromat ography was not pure according to NVR
Recryst al | i FAMMOLE 29 m Et OAc/ i so- hexane gave 2.3g (629% of the title

conpound as7gg M@hklﬁ&f@@édz@nesh’ﬁbﬁg ?gf/q]d?:;liegaxﬁf%zl][ﬁb&;u(lﬁlﬁ{e,eﬂ}ﬁjochlaﬂﬂg7% MeCN

over 3 mn

bppnt. 48(s, abganedgg(mg Aﬂ)mmmgeap 8 888 ((m, 2 H)48.83%8:20 (#)/6= 82Hd, 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) § 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)-1-[1,4]diazepan-1-yl]-isoquinoline, hydrochloride
Isolated 10 mg. "H NMR (DMSO-d5) & 9.41 (s, 1 H), 8.67 (s, 1 H), 8.00-8.16 (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, /=9 Hz, 2 H), 3.99-4.40

30 (m, 4 H),3.49 (m, 2 H), 3.33 (m, 2 H), 2.29 (5, 3 H), 2.25 (s, 3 H); LCMS: 396,397,
HPLC: 92 %.
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J=9.04 Hz, | H 7.59 (m | H 7.74 (m 1 H 8.38 (d, J=8.53 Hz, 2 H) 8.77
(d, J=8.53 Hz, | H). M5 (ESI+) for C20H24N205 m(z 373.0 (M-H+, 390.2

(MENH. )+, 317.0 (MtBu)+. HPLC 98% Rr=2.973 mn (SystemB 1, 10-90% MeCN
over 3 min). 5 I NTERVEDI ATE 34 tert-Butyl

4-[ (4- am no- | - napht hyl ) oxyl pi peri di ne-1-carboxyl ate (General Method C) The
conpound was prepared frominternediate 6 (2.3 g, 7.0 mmol), Yield: 2g (95%
as pink oil. HPLC 94% Rr=2.885 mn (SystemBl, 10-90% MeCN over 3 mn). 1H
NVR 10 (400 MHz, CDC13) 6 ppm1.46 (s, 9 H 1.80-1.98 (m 4 H 3.35-3.41 (m
2 H 3.46 (s, 3 H 3.69-3.75 (m 2 H 3.88 (br s, 1 H 4.50-4.54 (m 111)
7.45-7.50 (m 2 H 7.79-7.81 (m 1 H 8.22-8.24 (m 1 H. M (ESI+) for
C20H26N203 m z 343.2 (MtH) +. HPLC 94% RT=2.735 min (System A, 10-97% MeCN
over 3 min). 15 | NTERVEDI ATE 35 tert-Butyl 4-[(4-{

[ (4- chl or opEEAMBIH RS onyI] am no} 1-n aphthyl)oxy] plperidine-|- carboxylate

Ge | d_f i nt t 7 (0.25 g,

6 ooy B e pba o gl @Ewﬁwéfﬁ‘eéﬁ‘wﬁ i BydreEniontde’ To. 3o
xﬂf g\éeE m3Isgl'aﬁ2151ﬁé'“ 4(@@4%1@%)59?@760%?) @Pmﬁ;-s‘}&é 836 1% ;Hh)l §8H§m 2
6.70 (d, sJ—@9m9m2(m 1T 8( m,lw@mmm,mmmo-w(w—zgm zrf’m?, (m 2

Oty + | ET599 B 3 (b B0 obes B 2 R PSR B0 I0HS: e

over 3 m n)4242@5tHIPEBI\ﬁDVATE 36 tert-Butyl 4-[(4-{

[ (4- met hoxyphenyl ) sul fonyl] am no}- 1-napht hyl ) oxy] pi peri di ne-1- carboxyl ate
(CGeneral nethod E) The conpound was prepared frominternmediate 7 (0.25 g,

0. 73 mol ) . gXeisle 4 219 (56% of the title conpound as pink solid. HPLC

100% RI =2.755 mn (System Al, 10-97% 30 MeCN over 3 mn). 1H NNR (400 MHz,
CDC13) 80 ppﬁnBtnzme( fony}-) -pipezazip-ybisoguinokinehydmehprislesg (m 2 3.65-3.71

o 110 o biekdyghdaminiR dvish s Sofls, i dsie, e Q?QE(“’GH‘] T

7.61- 7 64 ( my), 29gB. oi’gﬁSs ﬁ&lﬁss(wzgmrﬂﬁﬁmﬁsefa (masﬂxzfi) W@s(ﬂﬂ%ﬁ 4f or
C27H32N2068 Z 530 tBu() +, 413.4 (M Boc)+, HPLC 99%
RT=2.668 ni B ggps m,4H) LCMS 354,355; HPLC: 9

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, J=9 Hz,
1 H), 8.11 (m, 2 H), 7.91-7.97 (d, /=9 Hz, 2 H), 7.60-7.66 (d, /=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 (5, 9 H); LCMS: 410,411
20 HPLC: 90 %.

Table 3
R’

|
_sz0
HN \0

(I

RS

25
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B 1, 10-90% MeCN over 3 min). 5 I NTERMVEDI ATE 37 tert-Butyl 4-[(4-{
[ (5-fluoro-2-nethyl phenyl)sul fonyl] am no}-1-
napht hyl ) oxy] pi peri di ne-| -car boxyl ate (General nmethod E) The conpound was
prepared fromtert-butyl 4-[(4-am no-I|-naphthyl)oxy]piperidine-I- 10
carboxylate (0.25 g, 0.73 mmol ). Yield: 0.24 g (64 % of the title conpound
as a pink solid. HPLC 99 % RRr=2.809 mn (SystemB 1, 10-90% MeCN over 3
mn). "HNW (400 Mz, CDC13) 8 ppm1.46 (s, 9 H 1.83-1.98 (m 4 H 2.54
(s, 3H 3.42-3.48 (m 2 H 3.63-3.69 (m 2 H 4.64-4.68 (m | H 6.64-6.68
(m 2H 7.03 (d, J=8.53 Hz, 1 H 7.120 (m 1 H 7.22 (dd, J=8.53, 5.02 Hz,
1H 7.44-7.48 (m 2 H 7.55 (dd, J=8.53, 2.51 Hz, 1 15 H) 7,83-7.86 (m |
8.24 (m 1 H. M5 (ESI+) for C27H31FN205S mz 532.2 (M+NH4) +, 459. 2

(MtBu)+, | FaRET- ﬁ—u-'l_k, T00 % R 2.877 MMl System A, TRO-979%

over 3 m P JTE—38

tert-Butyl{4-[Ca-{[ ‘iogrg"(%v“f’ll‘ﬁub%v?x)‘%hl f onyl ] afi nd¥- 1- napbt h l; oxg ?x! p\erl d
i ne-1- carlboxyl ate (l@thlé}baizennsstfmdﬂ)ydff@@ndﬁonpoﬂh prepar g ﬁ

tert-butyl] 4-[(4- ami no- | - napht hyl ) oxy] pi peri di nedl rboxyl afe (0.25g,
0.73mmol ).} Yield: 0.25 g (65 %9 of the title conpo as a pi hk solid. HPLC
98 % RT=2.827 min!(SystemBl, 10-90% Me N over 3 mgn) . " H NVR (400 MHz,| 25

CDC13) S gpm1.47 (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. 6934, 744Methoqy-Ni-@reldit-kylody)-H) 6. 74- 6. (m 2 H|7. %
J=4.02 Hz,| 1 H) 7. Buphebiylbenkindeulatide bydrotloride 45- 7. 2 H T 179 (m 1
H) 8.25-8.128 (m 1|H) MS (ESI+) for C24H27C N2 17 540 4 ( M+RHA) +,

467.2 (MtjBu)+. HPLC 99 % R1=2.910 min (System 0-97 % MeCN over 3

mn). 30 74 | NTERMEDI ATE 39 tert-Butyl
Yie d.l—&—J 0g (90
8\ 43 [ g 9 H-X
S;g%;lm ~

(3R) - 3- hydr oxypyrr ol i di ne-1-carboxyl ate (CGeneral
prepared fir om3sé3R) { 3-ChparopyPyolidd-3-gdoyel-(5 g, 57.

9 o1 the 1t Comu il L W gL

35 4-Chloro-N-[4-(piperidin-3-yloxy)-1-

naphthyl]benzenesulfonamide hydrochloride

26 4-Methoxy-N-[4-(piperidin-3-yloxy)-1- e
naphthyijbenzenesulfonamide hydrochloride

37 5-Fluoro-2-methyl-N-[4-(piperidin-4-yloxy)-1- F ¥
naphthyllbenzenesulfonamide hydrochloride \Q\ ¢

’ IZD__

38 5-Chloro-N-[4-(piperidin-4-yloxy)-1- Cle v
naphthylithiophene-2-sulfonamide hydrochloride 5 y/ COK/‘I

N

H

39 4.-Chloro-N-{4-[(3S5)-pyrrolidin-3-yloxy]-1- '

.._E)
T= -',:

naphthyl}benzenesulfonamide hydrochloride

1

68



| NTERMVEDI ATE 40 tert-Butyl (3S)-3-hydroxypyrrolidine-I|-carboxylate (General
met hod G The conpound was prepared from (3S)-3-hydroxypyrrolidine (5 g,
57.4 mmol). Yield: 8 g 10 (86 % of the title conpound. 1H NVR (400 Mz,
CDC13) 8 ppm1.40 (s, 9 H 1.86-1.91 (m 2 H) 3.24-3.42 (m 4H) 4.36 (br a,
1H), | NTERVEDI ATE 41 tent-Butyl

(3S)-3-[(4-nitro-1-naphthyl)oxy] pyrrolidine-I|-carboxylate (CGeneral nethod
15 C) The conpound was prepared fromtert-butyl

(3R) - 3- hydr oxypyrrolidine-I-carboxylate (3.56 g, 19 nmol) and
4-nitro-1-naphthol (3 g, 15.9 mml). Yield: 5 g (88 % of the tit

conpound as—yght HrAN 08 "“"“"L Hpm-1-—45—d J-r. 03—Hz, 9
H) 2.22-2.38q?m b} m"éﬁgil Egjg? dﬁﬂ%ﬁ‘y 18" (b H 6.74 (;Z;gl, J=8.153
Hz, | H 7.56 (t, gE? ﬂ_lﬁ}b?%ewlfmmﬁahw‘m#rnéﬂt J=V.7 . 1 H)|8.29 (d,
J:8.53Hz,’J1H)8 3 (d, J=8.53 Hz, | H 872(1I,J8.53Hz, M5 (HSI +)
for CL9H22N205 ml z| 376.2 (M+NH4)+, 303.2 (M tBu)+. HPLC 100 D =2.764 min
(System Al}, 10-97% MeCN over 3 min). | NTERMEDI ATE 42 25 tert-But

(3R)-3-[ (4-nitro-T-napht'hyl) oxXy] pyrrolidi ne-1-car boxytare (Generat—ettod

C) The conpound was prepared fromtert -butyl

(39) - 3- hydrsé‘k‘}lp%rolldl ne-1-carboxylate (3.56 g, 19 nmol) and
4-nitro-1-naphthol (3 g, 15.9 mml). Yield: 2.8 g (49 % of the title
conpound as yel | owPqit® 1H NMVR (48gy"fHz, CDC13) 8,ppm 1.46 (d, J=7.03 Hz, 9

H)30226238( 355381 m4H)520 ?s,l 6.77 (d, J=8.53
Hz,1 H 7.59 (t, -'76§ éd J=8.03 Hz, 1
H 8.37 (d, J853 876 53 HPLC % RT=2.775
mn (SystemAl, - % MeCN over 3] min) INTERI\/E | ATE 43 5 tert-Butyl

(3S)-3-[(4-am no- I-n%'rbht hyl ) oxy] pyrqﬂg\gl ne-1-car® ate (General nethod
D) The conpound was prepared fromte:[) but yl QE’\YS
(3S)-3-[(4-nitro-1-naphthyl)oxy] pyrr i ne- 1- cart{ Wlate (5 g, 14 mmol ).
Yield: 3.5 g (76 %9 of the title corrpouH?F as dark pinkb%olid. 'H NVR (400
VHz, CDC13)8ppm146(d J=14.56 Hz, 9 H 2,08-2.13 (m | H 2.27-2.30 10
(m J:13.05Hz,ll—|)354377(Rm 4H)388@l@r s, 2 H 4.96 (br s, 1 H
6.65-6.70 (m 2 55\

”&- b
nl\{ \Qcm

boc

Legend to Scheme 4: (i) tert-butyl 3-hydroxypyrrolidine-1-carboxylate or tert-butyl 4-hydroxypiperidine-1-
5 carboxylate, PPhy, DEAD, THF; (ii) Hy{g), Pd/C, MeOH; (iii) R;-S0,-Cl, pyridine, CH,Cl; (iv) HC! in
diethy] ether

General method C

Mitsonobu reaction of 4-nitro-1-naphthol with boc-protected 3-hydroxypyrrolidine and 4-
10 hydroxypiperidine 4-Nitro-1-naphthol (1 equiv.) was dissolved in THF (3 mL/mmol), ter?-

butyl 3-hydroxypyrrolidine-1-carboxylate (2 equiv.) was added followed by PPh; (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

15  overnight. The solvent was evaporated and the residue was re-dissolved in EtQAc. The
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7.45-7.51 (m 2 H 7.79-7.81 (m 1 H) 8.15-8.19 (m 1H). Ms (ESI+) for
Cl9H24N203 mz 329.2 (M+H)+, 273.2 (MtBu)+, 229.2 (MBoc)+. HPLC 95 %
RT=1.854 mn (System Al, 10-97 % MCN over 3 min). 15 | NTERVEDI ATE 44
tert-Butyl (3R)-3-[(4-am no-I|-naphthyl)oxy]pyrrolidine-I|-carboxylate
(CGeneral nethod D) The compound was prepared fromtert -butyl
(3R -3-[(4-nitro-1-naphthyl)oxy] pyrrolidine- 1-carboxylate (2.8 g, 7.8
mmol). Yield: 1.8 g (72 %9 of the title conpound as dark pink 20 solid. 1H
NVR (400 MHz, CDC13) Sppm146(d 7=14.56 Hz, 9 H 2.07-2.14 (m 1H)
2.27-2.30 (m 1 H) 3.54-3.77 (m 4 H) 3.93 (br s, 2H) 4.96 (br s I

CooLs 17 (sl Sl B seﬁv@ol PEpledin giopo E?oc)“;“

HPLC 94 9% 7 25
| NTERVED) afred tgygfiﬁéﬁ'gﬁ{&y@@éﬁﬁﬂy“@&oz,é@& u/eh/&%é@\sem@pm)n)

(3S)-3-[(4-1[ (4-chl orophenyl ) sul fonyl ] am no] - 1- napht hyl ) oxy] pyrrolidine-|I -

car boxyl at thod E) The conpound was prepared fromtert-butyl
(3S)- 3- Hf%gf;;??%%fe?}; ﬁt hyl ) oxy] pyrrolidine- 30 1-carboxylate (0.3 g, 0.9

ErrSrgl ())/() arﬁ? mmbm?ow&mnhpwghw?ﬁhﬁmgmﬁde (0. ZSCQD,Cléj lsmml ). 3 425(i eljd g 2352
of the tit]e un y m
Hz, 9 1°5a ] 1§¥Pn(°ﬁf %Smné%alﬁsn@h&e SW uik.) Gprepaspd gy Generp! 1ge
m 2 76 7 2
(7 L2 64 (1?% 1n;Me@H3§ n(rmmﬁo ﬁWaZ a@tﬁd(gﬁloczdﬁ%)iéd ﬁ%a:%ajcugk Er%xtﬁ% é‘grrﬁ]; H)
M5 (ESI +) fmfpn@&mmme& (rhazm) Hher@ct@mmnyrewaslﬂme:edemmsﬂ)tmte WL C 100 %

F ér ,[2 ;thylm c%née%)’rgteg r‘g vacuo }ooéig cgﬁ'es%@n%N Ovenonaplmiarﬂzme éerwa \Irzels?NEDl ATE 46

(3R) - 3-1U 4- {[(4 chl or ophenyl ) sul f onyl ] am no} - 1- napht hyl ) oxy] pyrrol i di ne-
1- car boxyl a ner nmet hod E) The conpound was prepared fromtert-butyl
(3R) - 3-[ (4- 'r'”tef' et t hyl ) oxy] pyrrolidine- 10 1-carboxylate (0.3 g, 0.9

mol ) and 4R&f1iok 6f MY hHbRIY HEAVRIves Rith Quitchyd chibrilie§ ™! ) -

To a solution of the aminonaphthalene 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 stitred at ambient temperature overnight, washed with HC1 (1M) (2 mL) and
dried (MgSO). The volatiles were eliminated under vacuo and gave the crude product
which were purified by flash chromatography (Si0,, 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 HCl 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 (lequiv.) was dissolved in MeOH (1mL/mmol) and cooled on ice-
bath. (BOC),0 (1.1equiv.) was added and the mixture was stirred for 2 h at ambient

30 temperature. Pyridine/water (10/10mL) was added and the mixfure was stirred overnight.
Evaporation of solvents and co-evaporation with toluene provided the desired boc-

protected 3-hydroxypyrrolidine.
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Yield: 0.4 g (87 %9 of the title conpound. 'H NVR (400 MHz, CDCI3) 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,
| H 6.60-6.66 (m 2 H 7.17-7.23 (m1 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, | H M (ESI+) for C25H27CLIN2C6S nfz 15 520.2 (MtNH4) +, 447.0
(MtBu)+. HPLC 100 % R7=2.769 min (SystemAl, 10-97 % MeCN over 3 mn).
EXAMPLE 32 4-Chl oro-N-[4-(pyrrolidin-3-yloxy)-1-naphthyl]benzenesul fonam de
hydrochl ori de 20 (General nethod F) The conmpound was prepared from
internediate 3 (0.13 g, 0.26 nmmol). The solid was further purified by
trituration with diethyl ether giving 0.1 Ig (95% of the title conpound as
white solid. HPLC 98% RI=1.810 mn (System Al, 10-97% MeCN over 3 mn). 1H
NVR (400 NNZERDEDIAKH 28 ppm 2. 21-2.26 (m 2H) 332337(m 2 3.48-3.50

2 25 1-6, 98 4 7,50 7.56-7. 64
( nm1 4 H %é%“ﬁya'éoﬁ‘{ H}t“"i I;Z%Phéhéh’xﬂl’l&“’é‘m“eﬂ Qr boxylaterGe rg’%ﬁ’l‘k@é i 9C1N203S
g ﬁ )’ 40 %7 2 EWL% prodib Gy A55ri B Dy colinfThrdRaogeaph! B BmpohBa AYpMpédh over 3

ﬁ g/«rag E‘fﬁ‘%rm 4mt;gri-mephth¢1r(2§53gl. bseymol)g apm;nagenpbhw@wsﬁ ggnfhfﬁghed in

i %t er medi a&g&ﬁfn‘&o % {l]@: Agea%g r‘r’#b%?ﬂe hh @ @i@%eg%@g 53 °8 lectt?f{%% itle
c\?rrPounsln_ ﬁiﬂtratm{iljnﬂmmfﬂmcﬂthlﬂM&Dwag@e tRd pidre 4610 c@igpm(nﬁytsﬁ )., HEoC 92% MeCN
?me 43H) 399% 32 stegn #*Z %?%ﬁdﬁy"% 38%112325?‘?17(%(490 %%&F&(ﬁ 33 83523
8. ’19 8H)22 (1?‘54@1 216@ J&glgsﬁﬂrjb @25%6{(?8 (“gﬁgﬁs?{?"srlor ‘ H22 gﬁr% 276405') 2

( MirH) +10 HF(HU‘iBCﬂBOHz REB17.68, Jr705 310z, (| S)<t Br(t, A7 53@297%)»&:3@1\1%@@033 mn).
EXAVPLE 34

5- Chl or o- N-THHEAR 7T =309 Hsx 708 B r Costoaliatntesz 376 2 A NER - de

hydr ochl origge (Gt 3. 27@4me) " PG 9TheR£QMBAHMI SYRem 1S PESe% NIECH
i nternedi ate 5 (0 20 g, O. 39@)rrrml) Yield: O. 14ctg (80% of the title

conpound a¥¢h3BHle white solid. HPLC 99% RT=1.651 min (System Bl, 10-

15 Ii\ITERMEDIATE 29
fert-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 %, R1=1.768 min (System Al, 10-97 %
MeCN over 3 min). HPLC 95 %, R1=1.604 min (System B1, 10-90% MeCN over 3 min).

20 'H NMR (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) 496 (s, 1 H) 5.50 (s, 2 H) 6.63 (d, /=8.03 Hz, 1 H) 6.81 (d, J/~8.03 Hz, 1 H) 7.41
(dd, /=6.02, 3.01 Hz, 2 H) 7.94-8.01 (m, 2 H). MS (ESI+) for C1oH4N203 m/z 329.2
(M+H)*, 273.2 (M-Bu)*, 229.2 (M-Boc)".

25 INTERMEDIATE 30
tert-Butyl 3-{(4-{[(4-chlorophenyl)sulfonyi]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 %, R1=2.703 min (System A1, 10-97 % MeCN over 3 min). TH NMR (400 MHz;
CDCls) & 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, /=9.04 Hz, 2 H)
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90% McCN over 3 nin). 'H NUR (400 MHz, DMBO d6) S 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, J=8.53 Hz,
| H 7.13 (d, J=8.03 Hz, 1 H 7.15 (d, J=4.02 Hz, 1 H 7.26 (d, J=4.02 H,

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 M M5 (ESI+) for C18H17CI N2G3S2 niz 409.2 (MH)+.
HPLC 99% RT=1.818 min (SystemAl, 10-97% MeCN over 3 min). EXAMPLE 35 25
4- Chl oro- N-[ 4- (pi peridi n-3-yl oxy) - 1- napht hyl ] benzenesul f onam de

hydrochl ori de (CGeneral nethod F) The conpound was prepared from
internediate 8 (0.26 g, 0.50 nmmol), Yield: 0.12 g (53% of the title
conpound as a white solid. HPLC 100% RT=1.872 mn (System A, 10- 97% MeCN

O D N 405 M, B it Yoy s, 0
H) 7.44-7. 5ESK rfpr stH)7CINH753m52Q MMA:NH)O 744310 (M-BUETHBRC 88%, B+9.738. 17 (d,
J7.03 Hz, 1 b 05.(b 1 10. 11 | VS
(ESI+) for @aﬁ@‘@&@wyﬁg’% P ShLe g%% hel S wi :D(System
B1, 10-90% MeCN over 3 min). EXAI\/PLE 36 5

4- Met hox % 4- épl ﬁgl di n 3-yl oxy) - 1- napht hyl j benzenesul f onam de
hydr ochl-ori et hod F) The conpound was prepared from

oL er edt oL R AReGjcaodabysthslionfadfs SobRE Do HARaRELS |

over 3 ni n)carhoxylR(GagpalzhoddBBO- d6) 8 ppm 1.96 (m 2 H) 2.16 (m 2 H) 10
3.10 2 7 8 5
J=8. 2(()mHz J{n %@3%?#@%1 Eﬁmé@% ’S(O(gg@?l%ﬁi)’%eé‘glo(%@@ﬁ& s(ag
(m 1 H 8.t6tilievorhpddnd@s 9 0ink(csl, HPLE)98%, B1=1.617 ﬂmig SeBIAY,10-97%4eCNE (ESI +)

for C22H24N204S m z,413.4 (MrH) +. HPLC 97% RT=1 3 mn (System A, 10-97%
MeCN ovE} 30 %ynm 1§-I (9 Mz, CDC13)5ppm145 (d, ~5.02 Hz, 9H)2 4-2.31 (m, 2

2 0ES U a0 00 I gN ) el g IIBREGE A A
10 (0.24 g,28) 215m@ (n, 1H)§l%-7 G @, 2d1)(P687.%9¢ (mf 2 Hh @, 70 16e(nedriAIE as an
off-white sphddy Y5 B e A.8008 mz 516.4 (AN, 443.0 (M-Bu)*, 399.2
(M-Boc)".
15
INTERMEDIATE 32
tert-Butyl 3-[(4-{[(5-chloro-2-thienyl)sulfonyl] amino}-1-naphthyDoxylpyrrolidine-1-
carboxylate (General method E)
The compound was prepared from intermediate 2 (0.2 g, 0.61 mmol), Yield: 0.21g (68%)
20  ofthe title compound as a yellow solid. HPLC 99%, R1=2.777 min (System B1, 10-90%
MeCN over 3 min), 'H NMR (400 MHz, CDCl3) & 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, /=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 (BSH) for Cy3HysCIN,05S; m/z 526.2 (M+NH,)", 453.0 (M~Bu)’,
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%, R=2.842 min (System A1, 10-97% MeCN over 3 min 'H NMR (400 MHz, CDCl;)
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20 mn (System Al, 10-97 % MeCN over 3 mn). 1H NVR (400 MHz, CH3OHd4) S
ppm 2.13(m 4H)2.42(s,3H)3.18(m 2H) 3.37(m 2H) 4.83 (m 1H) 6. 81(d, J=8. 53Hz, |
H 6.97 (d, J=8.03 Hz, | 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. M5 (ESI+) for C22H23FN203S m z 415.2 ( M+H) +.
HPLC 96 % RT=1.628 mn (SystemBl, 10-90% MeCN over 3 mn). 25 EXAVPLE 38
5- Chl or o- N-[ 4- ( pi peri di n-4-yl oxy) - 1- napht hyl Jt hi ophene- 2- sul f onam de
hydrochl ori de (General nmethod F) The conpound was prepared fromtert-butyl
4-1(4-{[(5-fluoro-2 nethyl phenyl) 30

sul fonyl ] am no} - 1- napht hyl )oxy] pi peri di ne-| - carboxyl ate (0 24 g, 0 46 mol ) .
Yield: 0.16 9{76% of the title conmpound as a white MR (400
MHz, DVBSO- dByPIB LA fs: 9ﬁ)9]6992(1’(93”(1}r§5‘b( 211)31%0@1,?2 ﬁeﬁ’fémH}HzG@@{@- 14 (m 2

W 30252 Tofoips 1 sS4 80 R S A e P
H) 8.19-8. 2UH)MS (Eﬂﬂ)')ﬁrﬂﬁoﬂzmz% m/i 3730 (0GB, 3912 M+NHEY, 3V (VEBW). f or
C MO0 N0 Bl 2, B M o B G PSS SG ) (SYSTem AL, 10-97 %

4-Chlora N-{4-[(3S)-pyrrolidin-3-yl oxy]-1-napht hyl } benzenesul f onam de
hydr ochl ori de (General nethod F) The conpound was prepared fromtert-butyl
(39)-3-[ (4-F{h IATE 34

chl or Ophe“ytb):-%ﬂt@lcltg?(glam&%ab?agﬁiaw;) MDY E4 &bkﬁh&eﬁéﬁﬁﬁcﬂ%&k’dﬁf)e (0.22

g, 0.44 mol e Co as a
solid. 1H NVR corpOunvHras prépidc-fro intSmediate @73 & 749m(rmi) Yidh): 2@(5&%}3&56 (in, 2

e 0s o ok per oy e L¥esShn syeldin B, 0l aabcy 0% S tihaip st §9y o
Hz, 1 Hpg 8. Qom{z,éﬁﬁg%éi?inl%@g}fﬁdoﬁsﬂis*@nf 29549 @ﬁ@ﬂéﬁs@ﬁ‘) 403. 2

(M+tH) +. HPLC 100 % stem Al - % Me over
EXAVPLE 40 3.69-3.75 (m, 2 H) 3.88 (brs, 1 H) 50~454(m,1H)745750(m,2H)779781(m1

£ ShLor o s M 4 @i e ORE s bREB g gR O

R1=2.735 min (System Al, 10-97% MeCN over 3 min).

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%, R1=2.906 min (System A1, 10-97% MeCN over 3 min). 'H NMR (400 MHz,
20 CDCl;) 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 CagHasCIN;QsS m/z 534.0 (M-+NH,)",
461.2 (M-tBu)*. HPLC 98%, R{=2.843 min (System B1, 10-90% MeCN over 3 min).

25 INTERMEDIATE 36
tert-Butyl 4-[(4-{[(4-methoxyphenyl)sulfonyljamino}-1-naphthyl)oxy]piperidine-1-
carboxylate (General method E)
The compound was prepared from intermediate 7 (0.25 g, 0.73 mmol). Yield: 0.21g (56%)
of the title compound as pink solid. HPLC 100%, Rr=2.755 min (System A1, 10-97%

30 MeCN over 3 min), '"H NMR (400 MHz, CDCl;) 3 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 (5, 1 H) 6.69

73



20 The conpound was prepared fromtert-butyl (3R -3-[(4- {[(4-

chl or ophenyl ) sul f onyl ] am no} - 1- napht hyl ) oxy) pyrrol i di ne- 1-carboxyl ate (0. 37
g, 0.74 mol). Yield: 0.27 g (82 % of the title conpound as a off-white
solid. "H NWR (400 M1z, CH30OHd4) S ppm2.37-2.49 (m 2 H 3.52-3.56 (m 2
H 3.61-3.71 (m 2 H 5.37 (br s, 1 H 6.88 (d, J=8.53 Hz, 1 H 7.15 (d,
J=8.03 Hz, 1 H 7.39-7.47 (m 4 H 7.60-7.62 25 (m 2 H) 7.83 (d, J=7.53 Hz,
1 H 822 (d, J=8.03 Hz, 1 H. M5 (ESI+) for C20H19CI N2C3S m z 403.2
(MtH) +. HPLC 100 % R =1.815 min (System Al, 10-97 % MeCN over 3 min). Table
4 80 EXAVPLE]t 12R 41N- (4- Met hyl phenyl ) - 4- (4- et hyl pi perazi n-0"' oH(N )
1-yl)thieno[ 3, 2-c] pyridine-2- sulfonam' de;r S.NiY hydrochl ori deHCH3

422- Br ono y i
t hi eno[ 3, ZZ&C’]%)S/r%lggﬁhhe}ngul Piﬁd\SJ%B ﬁo’l y ?lr3|9 é44h%r20%)h7l 601I‘I deHCH3
0; ;o N 434, QiR YN 15 pET em; hH18 ynas M(ﬁi,—lll H). MS(EBH)ifen0y; ;2008 /% P Y |
IPYri di ne- 250 ) (MINHL)", 457.2 (M-rBu)", 413.4 (M-Boc)*, HPLC 99%, R1=2.668 min (System

B1, 10-90% MeCN over 3 min).

INTERMEDIATE 37
tert-Butyl 4-[(4-{[(5-fluoro-2-methylphenyl)sulfonyl]amino}-1-
naphthyljoxy]piperidine-1-carboxylate (General method E)
The compound was prepared from fert-butyl 4-[(4-amino- 1 -naphthyl)oxy]piperidine-1-
10 carboxylate (0.25 g, 0.73 mmol). Yield: 0.24 g (64 %) of the title compound as a pfnk
solid. HPLC 99 %, Rt=2.809 min (System B1, 10-90% MeCN over 3 min). 'H NMR (400
MHz, CDCl;) & ppm 1.46 (s, 9 H) 1.83-1.98 (m, 4 H) 2.54 (s, 3 H) 3.42-3.48 (n, 2 H)
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 (BSI+) for Cy7H3 FN,058 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-paphthyljoxy]piperidine-1-
carboxylate (General method E) ’
The compound was prepared from fert-butyl 4-[(4-amino-1-naphthyl)oxy]piperidine-1-
carboxylate (0.25g, 0.73mmol). Yield: 0.25 g (65 %) of the title compound as a pink solid.
HPLC 98 %, Rr=2.827 min (System B1, 10-90% MeCN over 3 min). "H NMR (400 MHz,

25 CDCly) 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 (d,
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 (ESIt) for
C24H27CIN;O5S; m/z 540.4 (M+NH,)", 467.2 (M-tBu)", HPLC 99 %, R1=2.910 min
(System Al, 10-97 % MeCN over 3 min).

30
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N sul fonam de hydrochl ori deHCH3 4- Pi perazi n-1-yl -thi eno[ 3, 2-c] pyri di ne-2- \
44sul fonic acid (3-fluoro-5-trifluorometh FH(NJ I-1" yl 0; :0 phenyl)-am de
hydrochl ori deS' N CF, H Cl /N 454-Pi perazi n-1-yl-thieno[ 3, 2-c] pyri di ne-2-0;
H :Q sulfonic acid (4-chloro-phenyl)-an3ide9 = NN hydrochl ori deH

4- Pi perazin-1-yl-thieno[ 3, 2-c]pyridine-2- 0 (N 46sul fonic acid

(4-1isopropyl -phenyl)-amde0O . ~H~ JI N S. hydrochl orideN H

4- Pi perazin-1-yl-thieno[ 3, 2-c]pyridine-2- |If

INTERMEDIATE 39

fert-Butyl (3R)-3-hydroxypyrrolidine-1-carboxylate (General method G)

The compound was prepared from (3R)-3-hydroxypyrrolidine (5 g, 57.4 mmol). Yield: 9.6

g (90 %) of the title compound. 'H NMR (400 MHz, CDCl3) 8 ppm 1.43 (s, 9 H) 1.90-1.98
5 (m,2H)3.27-3.47 (m, 4H) 4.40 (br s, 1H). '

INTERMEDIATE 40

tert-Butyl (35)-3-hydroxypyrrolidine-1-carboxylate (General method G)

The compound was prepared from (3S)-3-hydroxypyrrolidine (5 g, 57.4 mmol), Yield: 8 g
10 (86 %) of the title compound. "H NMR (400 MHz, CDCls) & ppm 1.40 (s, 9 H) 1.86-1.91

(m, 2 H) 3.24-3.42 (m, 4H) 4.36 (br s, 1H),

INTERMEDIATE 41

tert-Butyl (3S)-3-[(4-nitro-1-naphthyl)oxy]pyrrolidine-1-carboxylate (General method

15 O '
The compound was prepared from fers-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, CDCL) & ppm 1.45 (d, J=7.03 Hz, 9 Hj
2.22-2.38 (m, 2 H) 3.54-3.83 (m, 4 H) 5.18 (br s, 1 H) 6.74 (d, ]=8.53 Hz, 1 H) 7.56 (,

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 C19H2aN,0s m/z 376.2 (M+ NH,)", 303.2 (M-
tBu)". HPLC 100 %, R1=2.768 min (System Al, 10-97% MeCN over 3 min).

INTERMEDIATE 42

25 tert~l§utyl (3R)-3-[(4-nitro-1-naphthyl)oxy]pyrrolidine-1-carboxylate (General method
O
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;) 8 ppm 1.46 (d, ¥=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, ]=8.53 Hz, 1 H) 7.59 (t,
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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, 1=8.53 Hz, 1 H). HPLC 95 %, Ry=2.775 min (System A1, 10-97 % MeCN over 3 min).

INTERMEDIATE 43

tert-Butyl (3S)-3-[(4-amino-1-naphthyl)oxy]pyrrolidine-1-carboxylate (General method
D)

The compound was prepared from fert -butyl (3S)-3-[(4-nitro-1-naphthyl)oxy]pyrrolidine-
1~carboxylate (5 g, 14 mmol). Yield: 3.5 g (76 %) of the title compound as dark pink solid.
'HNMR (400 MHz, CDCls) 8 ppm 1.46 (d, J=14.56 Hz, 9 H) 2,08-2.13 (m, 1 H) 2.27-2.30
(m, }=13.05 Hz, 1 H) 3.54-3.77 (m, 4 H) 3.88 (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) 8.15-8.19 (m, 1H). MS (ESI+) for CisH24N;03
m/z 329.2 (M+H)', 273.2 (M-tBu)*, 229.2 (M-Boc)*. HPLC 95 %, Rr=1.854 min (System
Al, 10-97 % MeCN over 3 min).

INTERMEDIATE 44

tert-Butyl (3R)-3-[(4-amino-1-naphthyl)oxy]pyrrolidine-1-carboxylate (General
method D)

The compound was prepared from fert -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
solid. '"H NMR (400 MHz, CDCls) 8 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 5, 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 Al,
10-97% MeCN over 3 min).

INTERMEDIATE 45

tert-Butyl (38)-3-[(4-{[(4-chlorophenyl)sulfonyljamino}-1-naphthyloxy]pyrrolidine-1-
carboxylate (General method E)

The compound was prepared from fers-butyl (3S)-3-[(4-nitro-1-naphthyljoxylpyrrolidine-
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, CDCls) 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)
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'"NNe y roc e c ac H 484-(4-Methylpiperazin-1-yl)-N (2-" Il IH

cycl ohex-1-en-1-ylethyl) thieno [3,2-c]H CN NJ pyridi ne-2-sul fonam de
hydrochl oridel 0,S O - 492-(4-(4-Methylpiperazin-l-yl) thieno [3,2- N\ H(-N
c] pyridin-2-ylsulfonyl)-1,2,3,4-i) \ tetrahydroi soquinoline hydrochl orideN
| 4-(4-Methyl pi perazin-1-yl)-N (2-thien-2- _(_a 50ylethyl) thieno [3, 2-c]
pyridine-2-S N1 sH ) sul fonam de hydrochlorideHN | 81

7.17-7.23 (m, 1 H) 7.33 (4, 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) MS (ESI+) for CysH;,CIN;0sS m/z
520.2 (M+NH,)", 447.0 (M-tBu)". HPLC 100 %, R=2.772 min (System A1, 10-97 %
MeCN over 3 min).

INTERMEDIATE 46
tert-Butyl (3R)-3-[(4-{[(4-chlorophenylsulfonyllamino}-1-naphthyl)oxy)pyrrolidine-
i-carboxylate (General method E)
The compound was prepared from terz-butyl (3R)-3-[(4-nitro-1-naphthyl)oxy]pyrrolidine-
10 l-carboxylate (0.3 g, 0.9 mmol) and 4-chloro-phenylsulfonylchloride (0.23 g, 1.1 mmol),
Yield: 0.4 g (87 %) 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) 6.60-6.66 (m, 2 H)
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, ]=8.53 Hz, 1 H) MS (ESI+) for CysH7CIN2OsS m/z
15 520.2 (M+NHy)", 447.0 (M~tBu)*. HPLC 100 %, R=2.769 min (System A1, 10-97 %
MeCN over 3 min).

EXAMPLE 32

4-Chloro-N-{4-(pyrrolidin-3-yloxy)-1-naphthyljbenzenesulfonamide 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). g

NMR (400 MHz, DMSO-dg) 8 ppm 2.21-2.26 (m, 2 H) 3.32-3.37 (m, 2 H) 3.48-3.50 (m, 2
25 H)528(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 C20H19CIN,O3S m/z 401.2 (M+H)", HPLC 98%,

R1=1.651 min (System B1, 10-90% MeCN over 3 min).
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4- (4- Met hylpi peraziu-1l-yl)-N- [1-(] ? I -A 51naphthyl) ethyl) thieno [3, 2-c)
pyridinc-2-"o H'N H N sul fonam de hydrochl ori del

524- (4- Met hyl pi perazin-1-yl)-N- (4-O g.0 HN Icr hexyl phenyl) thieno (3, 2-c]
pyridirie-2."~ sul fonam de hydrochl ori de 53N

(3- Chl orobenzyl ) 4-(4-inethyl piperaz’m0. "o HA CIN ( I-yl) thieno [3, 2-cl
pyri di ne-2-sul fonanci deN | 544-(4- Met hyl pi perazin-1-yl)-N [1-(4-HN

fl uorophenyl) ethyl] thieno (3,2-c]( pyridine-2-sul fonam de hydrochl ori de
V- (2,3-Difluorobenzyl)-4-(4- 0,3..0 --4 55net hyl pi perazin-1-yl) thieno
[3,2-c]K "N HCN H F) pyridine-2-sul fonaniide hydrochl oTi deN

564- (4- Met i in- I -yl)-N (4-chloro-2,Cl 5-di met hoxyphenyl) thieno
[3,2-c] 0, (Wfﬁ%
4-Methoxy-N-[4-(pyrrolidin-3-yloxy)-1-naphthyl]|benzenesulfonamide hydrochloride
(General method F)

The compound was prepared from intermediate 4 (0.18 g, 0.36 mmol), Yield: 0.12 g
5 (76%) of the title compound as a white solid, HPLC 100%, R1=1.490 min (System B1, 10-
90% MeCN over 3 min). "H NMR (400 MHz, DMSO-dg) 5 ppm 2.20-2.25 (m, 2 H) 3.31-
3.53 (m, 4 H) 3.78 (s, 3 H) 5.27 (br 5, 1 H) 6.90-6.97 (m, 2 H) 7.00 (d, /=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
5, 2 H). MS (ESI+) for Ca1HaaN2Q48 m/z 409.2 (M+H)". HPLC 100%, R1=1.639 min
10 (System A1, 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-dg) 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, J/=8.53 Hz, 1 H) 7.13 (d, /=8.03
Hz, 1 H)7.15 (d, /~4.02 Hz, 1 H) 7.26 (d, /=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 (ESI+) for
CsHi7CIN,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-dg) & 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, /<7.53 Hz, 1 H) 8.17 {(d, /~=7.03 Hz, 1 H) 8.94 (brs, 1
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pyri di ne- 2- sul f onarni de hydrochl ori deHl 572- Br ono- 4-

(4-met hyl pi perazin-1-yl)-NBrO s:.0 -A ON (2-cycl ohex-I-an-1-ylethyl) thieno
(3,2-¢c] X "NI~1 ( H pyTidine-3-sul fonuai de hydrochl ori deN)

2-[ 2- Br ono- 4- (4- et hyl - pi perazin-1- 0,10

58yl ) - benzo[ bl t hi ophene-3-sul fonyll- IBrS, (N N~I~j
,2,3,4-tetraliydro-isoquinolineN | 592-Brono-4. (4-nothylpiperazin- |
-yl)-N-BrON [ 1- (4-fl uorophenyl) ethyl] thieno [3,2-0l F

pyri di ne- 3- sul f onam de hydrochl ori de 602- Br ono- 4-

(4-met hyl pi perazin-1-yi)-NBrO C1 (4-chloro)-(2, 5-dinethoxyphenyl)

1N (3, 4- DRDASH B V. o T a5 MO i Bas 15 2 G 26y

yl thi eno[ 3 x@1¢lquws, 'Mbm%S?nﬁﬂtS}%fbﬁ{'B@Q'ﬁ@O“/ﬁﬂeNﬂl &S aaRy, or i deH
N(2,4-Difl uoropheny ) - 4- pi perazin-|-

EXAMPLE 36
5  4-Methoxy-N-[4-(piperidin-3-yloxy)-1-naphthyl|benzenesulfonamide hydrochloride

(General method F)
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%, Rr=1.508 min (System Bl, 10-90%
MeCN over 3 min). "H NMR (400 MHz, DMSO-ds} & ppm 1.96 (m, 2 H) 2.16 (m, 2 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, /=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, 1 H) 9.07 (s, 1 H) 9.81 (s, 1 H). MS (ESI+) for C2oH2aN2048 m/z 413.4 M+H)", HPLC
97%, Rr=1.713 min (System A1, 10-97% MeCN over 3 min).

15 EXAMPLE 37
5-Fluoro-2-methyl-N-{4-(piperidin-4-yloxy)-1-naphthyljbenzenesulfonamide
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 %, Rr=1.823

20  min (System Al, 10-97 % MeCN over 3 min). 'H NMR (400 MHz, CH>0H-d4) 8 ppm
2.13 (m, 4 H) 2.42 (s, 3 H) 3.18 (m, 2 H) 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 (i, 1 H) 7.24 (m, /=8.53, 5.52 Hz, 1 H) 7.35 (m, 3 H)
7.83 (m, 1 H). MS (ESI+) for CooHp3FN2038 m/z 415.2 (M+H)". HPLC 96 %, Rr=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-sulionamide
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-ds) & 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,
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| / N\ 62yl t hi eno[ 3, 2-c] pyri di ne- 2-sul fonanddeo, : HNJ a hydrochl orideH F
634- Pi perazin-1-yl-N[-3-0;soHCN (trifluoronethyl)phenyl]thieno[3, 2-X CFaN
c] pyridi ne-2-sul fonam de hydrochl ori deH 64N-( 3- Et hyl phenyl ) - 4- pi per azi n-1| -
o. H/MN ylthieno[3, 2-c]pyridine-2-sul fonam de: oNJ hydrochl ori deH

65N- (3, 4- Di met hoxyphenyl) - 4-pi perazin-1-o0::0 O HN T 1 :

yl t hi eno[ 3, 2-c] pyri di ne- 2-sul f onam deO N/ hydrochl ori deH

66N- (4- Br ono- 2- et hyl phenyl ) - 4- pi perazin-, o; Br H'N , ol

1-ylthieno[3, 2-c]pyridine-2-sulfonamde;,s "N N hydrochl ori deA

672- (4-Pi perazin-1-yl-thieno[3,2-c]pyridine-0'.0 HN S

2-sul fonyl)-1, 2, 3, 4-tetrahydro-i soqui nolineK N N hydrochl ori de

684- Pi per azigy b 11 RhePRh 318Gl R 0b U Ci57%6 a1z, 1 1) 7.48-7.53 (m, 2
H) 7.92-7.94 (m, 1 H) 8.19-8.21 (m, 1 H) 9.06 (br s, 1 H) 10.36 (br s, 1 H). MS (ESI+) for
CioH19CIN;0382 m/z 423.0 (M+H)". HPLC 99 %, R1=1.861 min (System A1, 10-97 %
MeCN over 3 min).

EXAMPLE 39
4-Chloro-N-{4-[(3S)-pyrrolidin-3-yloxy]-1-naphthyl}benzenesulfonamide
bydrochloride (General method F)

The compound was prepared from fert-butyl (35)-3-[(4- {[(4-

10 chlorophenyl)sulfonyl]amino}-1-naphthyl)oxy]pyrrolidine-1-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, /=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, /=8.03 Hz, 1 H). MS (ESI+) for C2H;sCIN;0;S

15 m/z403.2 (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}benzenesuifonamide
hydrochloride (General method F)
20 The compound was prepared from fert-butyt (3R)-3-[(4-{[(4-
chlorophenyl)sulfonyl]amino} -1-naphthyloxylpyrrolidine-1-carboxylate (0.37 g, 0.74
mmol). Yield: 0.27 g (82 %) of the title compound as a off-white solid. "H NMR (400
MHz, CH;0H-dy) & ppm 2.37-2.49 (in, 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, 2 H)7.83(d,J=7.53 Hz, 1 H) 8.22 (4, J=8.03 Hz, 1 H). MS (ESH) for C20H:sCIN20,3
m/z 403.2 (M+H)". HPLC 100 %, R1=1.815 min (System A1, 10-97 % MeCN over 3 min).

Table 4
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sul fonic acid (2-thiophen-2-yl-ethyl)-$ N sN ani de hydrochl ori deH

694- Pi perazin-1-yl-thieno[ 3,2-c]pyridine-2-0 a HHNL 's: sulfonic acid
(4-chloro-2,5-di net hoxy-. N 4 N H phenyl)-am de hydrochl ori de 83

4- Pi perazin-1-yl-thieno[3,2-c]pyridine-2- N (N 70sul fonic acid
phenet hyl -am deO, .0 HN X hydrochl ori deH

714- Pi perazin-1-yl-thieno[ 3, 2-c] pyridine-2-H(N sul fonic acid

(2, 6-di et hyl - phenyl )-am deo,.sp NI hydrochlorideN H

724- Pi perazin-I|-yl-thieno[ 3, 2-c] pyridine-2-N o HCN o, Ir sulfonic acid

(3- phenyl - propyl) - an1dth hydr ochl ori deH
734'P'p"EﬁxﬁmLE H—t-hteret3—2—etpy+-t-e-he—2 !RgHN 0 =
41 N-{4-Methylphenyl)-4-(4-methylpiperazin- H N
O
1-yl)thieno[3,2-c]pyridine-2-sulfonamide ?(S‘NO/ (Nj
hydrochloride H (':Hs

42 2-Bromo-4-(4-methyl-piperazin-1-yl)- Br N

O
thieno[3,2-c]pyridine-3-sulfonic acid p- c.jjSlN/@/ (N]
tolylamide hydrochloride H (I.‘,H3

43 4-(4-Methylpiperazin-1-yl)-N- o H N
phenylthieno[3,2-clpyridine-2- ‘:}s.N/© [Nj
sulfonamide hydrochloride H éH,

44 4-Piperazin-1-yl-thieno[3,2-c]pyridine-2~ F H N
sulfonic acid (3-fluoro-3-trifluoromethyl- | , o /@\ [Nj
pheny!)-amide hydrochloride *Sm CF,

45 4-Piperazin-1-yl-thieno[3,2-c]pyridine-2- o cl H N
sulfonic acid (4-chloro-phenyl)-amide ?‘::S':N (N]
hydrochloride B

46 4-Piperazin-1-yl-thieno[3,2-clpyridine-2- H N
sulfonic acid (4-isopropyl-phenyl)-amide | , o /@J\ ENJ
hydrochloride ""-S“l}l

H

47 4-Piperazin-1-yl-thieno[3,2-c]pyridine-2- o H N

sulfonic acid p-tolylamide hydrochloride E?;:S'ZN@/ [Nj
H

48 4-(4-Methylpiperazin-1-yI}-N- (2- 0.0 ,\/O H - 14“

cyclohex-1-en-1-ylethyl) thieno [3,2-¢] ‘ﬂ;\S‘r;l E j
H
pyridine-2-suifonamide hydrochloride T

49 2-(4-(4-Methylpiperazin-1-yl) thieno [3,2- o__s.,O H __'t

¢] pyridin-2-ylsulfonyl)-1,2,3,4- N ®
N
tetrahydroisoquinoline hydrochloride |

50 4-(4-Methylpiperazin-1-yl)-N- (2-thien-2- o /\/ES H . _|N

0_-. Y
ylethyl) thieno [3,2-¢] pyridine-2- Sy s [ j
' N
sulfonamide hydrochloride H |
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sul fonic acid (3, 3-di phenyl -propyl)-am dec5i N hydrochl orideH ' |

744- Pi perazin-1-yl-thieno[ 3, 2-c] pyridine-2-0,,P HN 8 sulfonic acid
[ 2- (5-met hoxy-1Hindol-3-rN N\ yl)-ethyl]-am de hydrochl oride.o (M
754- Pi perazin-1-yl -t bieno[ 3, 2-c] pyridine-2-0 N~CF3HJ = sulfonic acid

4-trifluoronethyl - NN benzyl am de hydrochl ori de

764- Pi perazin-1-yl -thieno[ 3, 2-c] pyridi ne-2-0" yoHN sul fonic acid
benzyl - et hyl -am del \ H~N hydrochl ori de

77N- ( 3- Et hyl phenyl ) - 4- pi perazin-1-Hoa,,0o N -N

yl t hi eno[ 3, 2-c] pyri di ne- 3-sul f onam deN hydrochl ori de

78N- (4- 1 SOPOpY Bhey)- BHperaza——Ho—N-O—
: 44N, razin- §~yl)-N- . N
yl t hi encL[ 3, é c] py(rl ﬁfhﬁlglf’ﬁ’?%ﬁu]l "fi)(;m}fgqu : g4 H -4
79N- (4- Vet hy| phieaspihyD) abytishienodd.3-dipyridge-p2] )
yl oxy) t hi eno[ 3, Buifchdindd iraetoddes ul f onam oride 0
52 4-(4-Methylpiperazin-1-yl)-N- (4- H i
N
hexylphenyl) thieno [3,2-c] pyridine-2- ( j
sulfonamide hydrochloride '1"
53 N- (3-Chlorobenzyl)-4-(4-methylpiperazin- H -
N
1-y1) thieno {3,2-¢] pyridine-2-sulfonamide [ j
N
I
54 4-(4-Methylpiperazin-1-yl)-N- [1-(4- H 2
N
fluorophenyl) ethyl] thieno [3,2-c) E ]
pyridine-2-sulfonamide hydrochloride T
55 N- (2,3-Difluorobenzyl)-4-(4- H -]
N
methylpiperazin-1-yl} thieno [3,2-¢] [ j
pyridine-2-sulfonamide hydrochloride ¥
56 4-(4-Methylpiperazin-1-yl)-N- {4-chloro-2, b o H -l
N
S-dimethoxyphenyl) thieno [3,2-¢] ‘i;‘s‘:zﬁT E j
pyridine-2-sulfonamide hydrochlotide H i
37 2-Bromo-4- (4-methylpiperazin-1-y1)-N- Br o ,\/O .
O N
(2-cyclohex-1-en-1-ylethyl) thieno [3,2-¢] ‘A‘.s‘r}: ]: j
pyridine-3-sulfonamide hydrochioride § T
58 2-[2-Bromo-4-(4-methyl-piperazin-1- Br O“S"O -]
8. N
yl)-benzo[bjthiophene-3-sulfonyl}-1 - m E j
,2,34-tetrahydro-isoquinoline ‘il
59 2-Bromo-4- (4-methylpiperazin-1-y1)-N- Br 0,40 __#J
[1-(4-fluorophenyl) ethyl] thieno [3,2-¢] EJ\OF )
pyridine-3-sulfonamide hydrochloride |
60 2-Bromo-4- (4-methylpiperazin-1-y1}-N- Br é o "i
(4-chloro)-(2, 5-dimethoxyphenyl) thieno ?:s:NﬁT E j
! "
[3,2-c] pyridine-3-sulfonamide " |
hydrochloride
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/[ 'S02'" H 80N (4- Met hyl phenyl ) -4-(piperidin-4-[?]Hy

yl oxy) t hi eno[ 3, 2-c] pyri di ne- 2-sul fonam de hydrochloridelSO2 6 / NNHH
81IN- (2, 3-Di fl uorobenzyl)-4-piperazin-1-[?]HN

yl t hi eno[ 3, 2-c] pyri di ne-2-sul fonam de. F(" JlI hydrochl ori de~N F NH Sox

82N- (3- Chl or obenzyl ) - 4-pi perazin-1-[?]H N

yl t hi eno[ 3, 2-c] pyri di ne-2-sul fonam ded [~ JI hydrochl ori deYN NH SOZ Schene 5
HBr RNHO vii RNj,O5---( ~/ -} Q~s O S Legend to Schenme 5: i) Mlonic

acid, pyridine, piperidine, heat; ii) ethylchloroformate, acetone, NaN3 -10
5 C iii) diphenyl ether, 220 C; I V) POC13 heat v) gas 802, n-Buli,
N- chl or gsuggniTh | ! v -ehre v —HR3—K2ES3—BW O,
Dichloophe l - -1- - Y [~ / ! ‘E"‘*ﬁ '

heat. | NTERVEDI A'I(E iy = ) - Br onot hi ego (3 apryli (I:r aci d ﬁg\ OH H

ylthleno[3 2-c]pyri me-2-sulfonam1de

hydrochloride

62 N-(2,4-Difluorophenyl)-4-piperazin-1- o F H N
0, o

ylthieno[3,2-c]pyridine-2-sulfonamide V.s‘r‘.lg ENJ

hydrochloride nF

63 4-Piperazin-1-yl-N-[-3- H N

ip yl-N-[ . 0,4 Q [ ]
(trifluoromethyl)phenyl]thieno[3,2- < CF, N
H
clpyridine-2-sulfonamide hydrochloride
64 N-(3-Ethylphenyl)-4-piperazin-1- 0.0 H N
ylthieno[3,2-clpyridine-2-sulfonamide w‘IS‘»,’@j ENJ
H
hydrochloride
65 N-(3,4-Dimethoxyphenyl)-4-piperazin-1- O. H N
, o o °"s"°,@ E j
ylthieno[3,2-c]pyridine-2-sulfonamide TN CI.) N
hydrochloride "
66 N-(4-Bromo-2-methylphenyl)-4-piperazin- o Br H (Nj
0.
1-yithieno(3,2-c]pyridine-2-sulfonamide *S'QI’Q N
hydrochloride "

67 2-(4-Piperazin-1-yl-thieno[3,2-c]pyridine- O:S-O H [Nj
2-sulfonyl)-1,2,3,4-tetrahydro-isoquinoline N N
hydrochloride

68 4-Piperazin-1-yl-thieno[3,2-c]pyridine-2- H N

rezin ‘ Ipyzi 0.4© ’\/E\§ ®
sulfonic acid (2-thiophen-2-yl-ethyl)- 0 N ] N
amide hydrochloride H
=7 i " "

69 4 P1pe.razm. -y} thleno[3,2-cj]pyndmc 2 N é o H E j
sulfonic acid (4-chloro-2,5-dimethoxy- "‘"-SLP.JZ I : N
phenyl)-amide hydrochloride i
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Br ISS NN 0 0 85 Malonic acid (44.40 g, 426.7 mmol) was added to a m xture
of 5-bronot hi ophene-2- carbal dehyde (50 g, 261.7 mmol ), piperidine (2.84 nl)
and pyridine (150 nL). The mxture was refluxed for 1 h at 80C and than at
100 C over night. The volatiles were evaporated and the residue was

di ssolved in water and acidified wth hydrochloric acid (pH 5 2). The crude
product was crystallized in ethanol. Yield: 55.24 g (90.5 % . 1H NWMR (270
MHz, CH3OH d4) 8 ppm 6. 14 (d, J=15.83 Hz, 1 H 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
(2E) - 3- (5- BronDthlen 2 yl) acryloyl a2|de Thi onyl chloride (1.04 nL) was

added te 73u1b = —of ’%53 3 2oy ZUL“.CH 2—\H-—aet-yHe—ache—1 64—
4.46 mpl) 1n gh d’ ?m %?‘{2)6 c})pynncl thl(va cmcxturvvas ref 'uxed f or %D at | 75C
and thap used |ﬁﬂ$ﬁéwﬁé%wﬂ@ﬂ@§@°The aboye’ sm ot ™n pas added drop Wse o a
stirred| suspensidsneddesodi um azi de (0.58 g' 8.93 npol), dioxdne (3 nl) |and
water (8 nL) in an 15 ice bath. After 10 mn a prec|pitate appeared whi¢h
was filtered offf and washed with vwater.| The residup was diss ve '
di chl or pnet’hang 4-Pipeiatiet ! -withipnogSipyrididet t er ed find the sol vEnt rEéT)ved to
afford: [0.96 ¢ @ﬁﬁmémﬁﬁasdkmﬁhﬁhﬁﬂ&ﬁ@NF Ck% 8 ppm 6. 20 (d 57
Hz, 1 H} 7.15-7 %Ec 7.80 (d, J=5 1 H,; M 258.[1 (hA H) +;
Purity (HPLC) GQY) IhWERNEDIATE 49 p- Br ofot Fii enp [3,2-cl pyridin-4
(5H) - ong¢ A solqtlon of (2E)-3-(5-bronothien-2-yl) apryloyl azide (18.00]qg,
69. 7 mMmuT) 730l ubamqg&ggqmﬁgﬂﬁgg (JL00 L) @S pddedgdr OPW S€ Jh0
di phenyl et her &ﬁ ﬁﬁig § i f 2b @gfmeriaturp was increase ﬂo 220C
for I'h. |The m xCHPEC GACREEY 5m¥)m? on1tenp§'ature f ol | owed by| t he™addi t}i on
of ethen. The sdbdahlprdsci pitated and was separated py filtratijon. Yield:
13.58 g|(84.6 Ob. ' H NNR (270 MHz, DIVBC de6) 8 ppm 6/82 (d, J=7l.13 Hz, 1|H)
7.27 (d}—J=6- 54 (& 11 55 (s—1H) . M5 230 1 (M4
PUrity ( HPL7&:) df’d%era%l yl-tfueno[B 2—c]pyr1d1ne—2’ 0.0 0 H E j
sulfonic acid (3,3-diphenyl-propyl)-amide ‘K\s‘ql
hydrochloride " O
74 4-Piperazin-1-yl-thieno[3,2-c]pyridine-2- 0, gP H (Nj
sulfonic acid [2-(5-methoxy-1H-indo}-3- ' N
yI)-ethyl]-amide hydrochloride \om
75 4-Piperazin-1-yl-thieno[3,2-c]pyridine-2- 0,50 CF, H (Nj
sulfonic acid 4-trifluoromethyl- K E N
benzylamide hydrochloride
76 4-Piperazin-1-yl-thieno{3,2-c]pyridine-2- O)‘ s';g H EN]
sulfonic acid benzyl-ethyl-amide @\L N
hydrechloride
77 N-(3-Ethylphenyl)-4-piperazin-1- H 0331:3 ENj
ylthieno[3,2-c]pyridine-3-sulfonamide Ej—'u ‘ N
hydrochloride
78 | N-(41 Iphenyl)-4-piperazin-1- H O P N
(. sopropylp! e‘nj.() plperazm’ o ( j
ylthieno[3,2-c]pyridine-3-sulfonamide W/Q—r N
hydrochloride
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86 | NTERVEDI ATE 50 2-Bronp-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]

pyridin-4 (5H)-one (2.04 g,

Cfor 5

2. 5h,

The preci pi

tated was

collected by filtration and dried to yield 1.78 g (80.7 % of title
"H NMR (270 MHz, CH3OHd4) S ppm 7.67 (d, 1 H 7.88 (dddd, J=6.33

pr oduct .
Hz, 2 H)

8.19 (d, J=5.54 Hz,

1 H;

M5 248.0 (M- H)+;

10 I NTERMEDI ATE S1 and | NTERVEDI ATE 52 4-Chl orot hieno [3, 2-c]

pyri di ne- 2- squonyI

1) MRS ad

chlorlde and 2- bronD 4- chlorothleno [3,2- 4]

8.87 mml) at 0 C. The mi xture was heated at 135
then carefully poured over ice water.

Purity (HPLC) 100 %

pyri di ng
2- br ono-
THE (15
The aboVv
-78C. Th

of et hery.

'J- II
4-chl or
m) at
e sol ut
e mxtu
The

productg_were Q

purifica
to [(4-d
4-chl ord
(150 ni)
wat er (3
filtratg

1’@%@1«5& T %dygﬁ yn
[ tineie?

e
giroshisidadded to a dry et wurﬁte
e was warned to room tenper e

I’Ij(gl ne

P-clayri @é‘ﬁff’

Dreci pitate was separat ed
tained and taken to the

III ullf

uﬁ‘lq

2 1
was

(0. 5

by filtrati
next step

nDI) i ssol

15 stirred for] 40

}/d with SO2

on.

4.
y IO

)l | owed by t
The twa
M t hout furt

da
AT UUAC

ved ¢ dr

(gas)yat
he iti
titl

her

ti off as
hl orot h

t hi eno
at 0 C

d and t

X 50 m

F-A-Meshydphen) diidiperidindec ci ni
AR ticAe[2,2:6]pyriie 2 G Rnadrdsl] )
b

). The organic
he vol atiles were eli m nd

yridin-3-yl) sullf

m de [R. 07

. fﬁfo
xture was heat ed a SPor

phase was separfat ed,
ted by

nyl ]
l'ithi

, 10.18

umin dichl
2h,
dried wit

ext raq

h My30A,

vacyum di stil | g

) e

I|th|mnand[(ZHNom

han
th

or
te

it i on. The

crude pr
| NTERME
sul foni g
chl oro-t
2.87 mmo
2-sul f on
chlorid

odudlt s

Ol ATE 53 | A

acid p;
hi eno[ 3
) was
yl chl of

(0.07.

e and 2-bronp- z
@ﬁ% f9 di ne- 3- sulfonlc
dded to a sol ution of 4-
i de and 2- bronn-4-ch|or(
Q. 0.26 mmol)_in chhIor

23 -Diflmubbemzy}-heipaneintl- St ¢p Wi tRput U
FM L AlFonafliaé - Ciil or 9- 2-g hi en

t hi engH-§@,
onethane an

onI

I rot |enG

rtherd puri

am de p-Tol

2-{c] pyridin

[3,2-c] pz

fi

c on.
o [3,2-c] pyrﬂ??ﬁe-Z
N

udi ne (30
ridine- 3
b- 3-sul fon

pvridine (0,19 nl).

reaction

wa® st i

H-3elehlogebergryl)-4-piperazin-1-
ylthieno[3,2-c]pyridine-2-sulfonamide
hydrochloride

[?]

H

®

Scheme §

Legend to Scheme 5; i) Malonic acid, pyridine, piperidine, heat; if) ethylchloroformate, acetone, NaN; —10

NH,, pyridine; vii) HR?, K,CO;, DMSO, heat.

INTERMEDIATE 47

(2E)3-

(5-Bromothien-2-yl} acrylic acid

°C; 1if) diphenyl ether, 220 °C; iv) POCl,, heat; v) gas SO, n-BuLi, N-chlorosuccinimide, CH,Cly; vi) RrRL



roomtenperature for 2h. The solvent was renoved and the crude m xture was
taken to the next step without further purification. EXAMPLE 41 and EXAMPLE
42 5 4-(4- Met hyl - pi perazin-1-yl)-thieno[ 3, 2-c] pyridine-2-sulfonic acid
p-tol yl am de hydrochl ori de and

2- brono- 4- (4- met hyl - pi perazi n-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-tolylam de and 2-

br ono- 4- chl oro-t hi eno[ 3, 2-c] pyri di ne-3-sul fonic acid p-tolylamde (70 nyg,
0.21 mmol ) in 10 DMSO (2 nL), 1-nethyl piperazine (0.344 m., 3.1 mol) and
K2CO8 (28.5 ng, 0.21 nmmol) was heated to 100C over night. The reaction

t fe 3 10
T e o MR Rid B 40k 488,71 wp SHHab B Ellieb or EoPithoEBBS LS X 00
products m?nwlﬁd?ﬁé (50dg, 291. E’iﬁhﬁ,‘om,gai@ei-_iﬂm;dz.m ﬁxlr)gu@tayrikhﬁeﬂ(lwehﬂ?l Thed The |

i perazin-1-yl)-thie c] pyri.di ne-2-su Ci am de. e free
Eage was 1?‘%‘5%’?% %@’#atf ]t%gtng VFrB‘ﬁﬁjtt &B e WP%h HCL i n
gt Zgr 3 é? biMBo fa?e?loanﬁ/lfke res1l¥€é \Q@ﬂﬁksoﬂ@l 1r?’w9t91“3.n% a@ﬁhﬁéﬁ w@d‘ﬂl_é(:@o&ﬁ)rfcsamd:’(gﬂ)

H) 8.135( dg) Jhg csu_tle pnoduthgs crxscalmdmghml 4Y151,)1 55 ’Phg (20,5 %LE @70 % and

3.8 mg 2-b h Z ne- 3. sul fonic
28T 2 DO S i L PEE Tt D190 B2 B ML 35 2L
by 20 treampmmsmmjmm{gﬂ paﬁ (mﬂ]_, %anm MHz, Methanol -d4) S ppm 2. 21
(s, 1H 3.00 (d, 313) 3.50- 7.00-7.10 (m 6 H) 7.63 (d, J=5.81
Hz, 1 H) 8. 19 (d, J =5. 81 Hz, 1 H); LC—IVIS 481 (M + H+; Purity (LCGMS) 98 %
Reacti on ofyy rlde with amnes (Method H) 25 To a solution of the
am ne (1. 3 eqmv an pyr|d| ne (8 equiv.) in DCM was added the sulfonyl
chlori dé (ﬂZEh&f(Smoqunemé-ylmylomziﬂ@(ture was stirred over night. After

addi tion m neT 2 equiVv, ha enfor
addi t i onal deibi%érﬁé. “éit?%ié?nlup?‘}&e@gg?ﬁﬁﬂ%‘%ﬁs“éﬁﬁ %ica
pl ug by th@c@(ﬂO@E m&mﬁiﬂ)1ﬁfchwi‘ofoﬁ1€€30&ﬁE)anﬁhﬁb@ﬁdtMéﬁIasYﬁmxed/MQhat ed, and
the residue was dissolved in DCM and washed 30 with M aqueous HC1(2

times). Thé5¥ommst thanuss imtie acpisiepe Shemhoe srlptian Wae@gm drop Misetie pstiredand t he
ur ity ma; SPPETOE bl MO8 3 BRI GoRbRI L ohfl ST R ) i A1 OF
chr omatiégr a&lbﬁth Hiiier ltp)mmial ptesipitate apeackdiwhi¢theasfdiredsdfé pnd Washeddith evaiy..
The residue was dissolved in dichloromethane, dried with MgSQ., filtered and the solvent
was removed to afford: 0.96 g (83.4 %). "H NMR (270 MHz CH;0H-ds) & ppm 6.20 (d,
J=15.57 Hz, 1 H) 7.15-7.25 (m, 2 H) 7.80 (4, /=15.57 Hz, 1 H); MS 258.1 (M - H";
Purity (HPLC) 65 %.
20
INTERMEDIATE 49
2-Bromothieno {3,2-c} pyridin-4 (SH)-one
A solution of (2E)-3-(5-bromothien-2-y1) 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 o 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) & ppm 6.82 (d, J=7.13 Hz, 1 H)
7.27(d, /=6.86 Hz, 1 H) 7.54 (s, 1 H) 11.55 (s, 1 H); MS 230.1 (M - H)"; Purity (HPLC)
92 %.
30
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Coupling with aromatic amnes (Method I) 5 To the reaction m xtures fromthe
Met hod H, dissolved in DVSO (2nl), amnes (15 equiv.) and K2C03 (1 equiv.)
are added. The reactions are stirred at 100C for 24 and than concentrated.
The products are purified by LC-MS. The solvents are renoved under vacuum
by SpeedVac and purified by preparative LCMS. The products that were not
pure enough (Purity :D0% were purified by preparative chromatography using
acetonitrile 10 water gradients containing 0.1 %triflouroacetic acid. After
HPLC anal ysis fractions that were ? 90% pure were col |l ected and
concentrated. Deprotection of the amne in the piperazine was perforned by
first di sSINTERMEPRETE GBSt ance i n net hanol and adding portions of IM

HCl / et her ., The reactions. ar nal yz by TLC. The solvents were
concent r at % r?fﬂﬁ'é? %‘HE&EWB%’%’%B@&%&C. 15 Deprotection of BOC-group
(Met hod L)Phbshosusl dx9eidoide @Ldsfg;uamndﬁol?eﬁ yd‘@veauﬁpwe&@arbe@habﬁﬁewsm@eiﬁ H and

) were dissolved in a snmall anount o 1:1 and treated with an

excess of Pin-E(5H)rongi(20M g 8.87 matol) at 8:°Cr Thewgixdure ayep hested atddp & dorur e

C aht . S . ' I H ‘i
Co g ve t Ho i e bR L B Wi e et B BB g B i ionalil o 45
4- (4- Net hydridp@ryestd 078 g)(BY.7 ¥ pdtasy pkdtuen Bl SR CAn0WVIHg| mgdﬁ-ﬂgla‘mm de
hydrochl ori de 25 _The synthesi s_was %eformad essentially as described in
Nbthod H L1-STAdeT a1 7e810deg 36 38203 B 5105 (arig 57 8znA 05 MBGAROM - B)ppm 5. 13

(d, J=5.8lp}a (ﬁPI‘I&) 10069, (s, 1 H 7.54 (d, J=5.81 Hz, 1 H 7.55-7.53 (m
5H) 2.97 (s, % H) (4H obscured by solvent signal); LGM5 389 (M- H)+;
Purity (HPLC) 100 % 30 EXAMPLE 44

(ot b o BUERNEDEERR) Apf D LR 2 ool or f de 8o
4-[ 2- ( 3- Fl 4.hdorothiériof [320¢] pyeidiye-2-pitesiyl shibfidemyd 2-birbimeoftilordtitibpy 3,6 n- 4- yl ]

-pi perazine- 1l-carboxylic acid tert-butyl ester (0.235 nmol, 1 equiv.) was
used as t hg RYRiddodylienyhehlppide Nt hod H L. Yield: 25.7 ng HPLC, ta= 3.395

(System Sy Rhidh ﬁﬁ&\'niﬂ} 234 1hB1) Welhdded T 2 ibkdtno-4 ictbthieqb [432-c] Fridine3 75
(System 30%to 60% ACN in 1.5 m'n, persi |l BDS),
(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-y1) 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 MgSQy, 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-¢] pyridine-
30  2-sulfonyl chloride and 2-bromo-4-chlorothieno [3,2-¢] pyridine-3-sutfonyl chloride (0.07

g, 0.26 mmol) in dichloromethane and pyridine (0.19 mL). The reaction was stirred at
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5 Purity: 99 % MS: 461 (M+1l) 1H NMR (270 MHz, CH3OH-d4) S ppm 3.47 (m 4 H)
3.53 (s, I H 3.87 (m 4H 7.2 (m 1 H 7.29 (m 1 H 7.33 (s, 1 H 7.66
(d, J=6.33 Hz, 1 M EXAWPLE 45

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

(4=chl or o- phenyl )-am de 10 hydrochl ori de

4- Chl oro-thieno[ 3, 2-c] pyridine-2-sul fonic acid
(3-fluoro-5-trifluoronethyl-phenyl)-amde (0.208 mmol, 1 equiv.) was used
as the thienopyridine in I\/Ethod HL Yield 7.2 ng HPLC tR= 3.039 (System
5 %to 50 %ACN in 3 mn, Purlty 100% LC/ Ms: tR= 0,905 (System 30 %

to 60 % ACN.in Pur i 7% 409 1 M1
(270 Mz, é?%’&i“?%a“ge &5 %E?)i‘ﬂr‘(e EWF @“@Ie‘*% #id G frude %%Waﬁ?ﬁ%n to7‘}“/1 (dd
J=6.33, 0. 9@xthdtep witHdhit frtBer fdificdidh, 79 Hz, 1 H) 8 04 (d, J=6.33 Hz, 1 H).
EXAMPLE 46 4-Pi perazin-1-yl-thieno[3, 2-c] pyri di ne-2-sul fonic acid
(4-1sopropyl -phenyl)-am de 20 hydrochloride

4- Chl or o- ”E)@flﬂi’ﬁ]i% GhPE psul fonic acid (4-isopropyl-phenyl)-am de
(0.201 nmol e U|1v was usea as the thienopyridine in Method HL. Yield:

6.9 ng |§|p|_@~(4thh31-pﬁv@raz@xsygﬂ)etmm[%-u:lpysmimzamﬂfdnm ScidiprtolyBaide Pur i ty: 95%

05 % e SYITEHoPR S 2o e Bl Dok D B oA ) Lo 56 1,

6 H 2.83 (smfoﬁchbld%n@léﬁﬁdeﬁﬁd}oéhl&%e(m 4 H 7.14 (m 3 H 7.75 (d,
J=6.60 Hz, 1

H 8.02 gm 1 H). EXAMPLE 47 o _

4- Pi per azi rf> fuXppreob fehiores 2 thiene [3:4-al pysidine2n syl fwicacidp-tlylemide AfiZde
hydr ochl , b . dchbara-thie 2 i | f onyl
Chior e (G AR5 FRelofp by Rl e R ol 0GHathide CHONE g THED ) | O
23.9 nmidl ) BMSOdM)bypleﬂml yiperazine (§.3H4B0L, 3. ymn]B61dKe010; T heng é.ﬁd:t i on

t t t f 9Q
Concent r at deah res Besfieh AP STR Sighlscdhe oHam hixirp asgiertived i B B ¢ aci
tent-butyl Rehddd with dftylcetbted x"10GhL). The 52@31 s Wle &)lleZte&chI‘iBi@'sélv&Er e

added. The m xture was stirred at 100 C 16 hours and then concentrat ed.
The crude reacenoisd. Thoaraductswere gratsl WéﬁPL%tﬁfM@IQMOMﬁ Methashed with

oL 1e (2 X oy e A eSS SRR T s gagent 2 c0
usi ng BSCAxbnveped tmme(hydﬁo)ch]aﬂdekamsjwreafﬂmt with HC1 in ether: "H NMR (270 MHz,

Methanol-ds) & 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, J=5.81 Hz, 1 H) 7.69 (s, 1 H) 8.13 (d, J=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 HCI 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, /=5.81 Hz, 1
H); LC-MS 481 (M + H)"; Purity (LC-MS) 98 %.

Reaction of sulfonyl chloride with amines (Method H)

25  To asolution 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 (MgSO),

filtered, and the solvent was removed to give the sulfonamide product. In cases of low-

88



internedi ate was di ssolved in Et QAc/ MeOH and diethyl ether saturated with
HCl (g) was added. The m xture was stirred at roomtenperature for 16
hours. The precipitate was collected by filtration and washed wi th di et hyl
et her/ 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 NWR
(DVBO-d6, 25 C, 270.17 MHz) 610.61 (br s, 1H), 9.23 (br s, 2H), 8.13 (d, J
= 5.80 Hz, 1H), 7.91 (s, 1H); 7.67 (d, J = 5.80 Hz, 1H), 7.09-7.07 (m 4H),
3.68-3.59 (m 4H), 3.33-3.22 (m 4H), 2.20 (s, 3H) ; mz (posESi) 399
(MtH) . 15 EXAMPLE 48 4- (4- Met hyl pi per azi n- 1- yI) N-

(2-cycl ohex. I - 1-yl.ethyl) thieng L l.di.n sul fon

hydr ochl or i¥ 3nty'llﬂaet&n%/(’ntf’ godéctg\ggre&uéﬁl‘ggﬁ% L‘éagg harﬁ}r?,mgtggﬁg ﬁﬁﬁed in Met hod
H L. Yiel dpramch ardhsédiin hd/Rext2id (MdeedudMBO- d6) 6 ppm 10. 49-10.48 (m 114)
823795(|n 3H) 7.72-7.71 (m 20 1H) 5.34-5.33 (m 111) 4.14-4.11 (m
2H) 3.53-3.51 (m 2H) 3.29-3.25 (m 211) 2.98-2.97 (m 2H) 2.85 (s, 3H
2.04-1.81 ((fﬂup‘ﬂihﬁw%hf‘a} ,]ni,@a(,ﬂhsiﬁgﬁ M5 420.17 (M- H+; Purity (LC M)
97 % EXAMPLE 49°25 2-(4-(4-Neth Iplpera2|n 1-yl) thieno [3,2-c]

pyr | di n-32- ylosthe fe@ﬁmn)mllmges&mn theeMﬁthh@'Hr diswbipdimBMS{@ (Jryl); emiries(iSde The

th d tial d bed |d: 15.5
o 1h N a7 i B CREREY) 8 e Brre e pirted 5 1 0 e it 1717
786785 (hcogkihd kOt ot 1 1OWE, 1o el nfiindulir (11, 21
3.87-3.85 (m 2H) 3,25-3.18 30 (m 21-1) 2.84 3H) 1.67-1.65 (m 211)

3.51-3. 34 o@m@b v bpesdVag andauidied by pesnaiative I Th@pmdyets@mtwemmtpmn ty
(2t b 2-S Pt E ) g0 e EpisticfBl BeplloBEE G0 Babpbblly Dine groteniciler 4 5
The synlthesvaengaaligntedontaimg Qdéfemﬂ]oatobgetra301de§ﬂenm pualjud fnmxﬂioh&rmat Yi el d:
29.5 IH N 70 MHz S 81027 8.34-8.33

él—l)g 1861378("1‘3?&;35‘3 PPFBWSTG(YfDHgC? OH%ﬁﬁTa“?&) Pl?;‘%cé‘m(lﬁﬁ mflq}nl;.%e the; 30 (2 E]; m1H)
3 17.3 16 (ﬂn%erzmevgaséér%nﬂ%b)ﬂﬁ@stlﬁ%lv%@ s’ﬁb@t%n efﬁm?ekﬁanélgrﬁrﬁd%?hﬂ m ok

Purity (LC-puBjon99§4M HCl/ether. The reactions are analyzed by TLC. The solvents were

concentrated under vacuum by a SpeedVac.

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 diethyl 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,) § 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 (5, 3 H) (4H obscured by solvent signal); LC-MS
389 (M - H)*; Purity (HPLC) 100 %.

30 EXAMPLE 44
4-Piperazin-1-yl-thieno[3,2-c]pyridine-2-sulfonic acid (3-fluoro-5-trifluoromethyl-
phenyl)-amide hydrochloride
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10 EXAMPLE 51 4-(4- Met hyl pi perazin-1-yl)-N [1-(1-naphthyl) ethyl] thieno
[3,2-c] pyridine-2- sulfonam de hydrochl ori de The synthesis was preforned
essentially as described in Method HHL. 20.1 ng "H NVR 15 (270 MHz,
DMSO-d6) S 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 (in, 4H) 2.84 (s, 3H
1.42-1.40 (m3H); LGMs 466.15 (M- H+;, Purity (LCMS) 99 % 20 EXAMPLE 52
4- (4- Met hyl pi perazin-1-yl)-N (4-hexyl phenyl) thieno [3, 2-c]

pyri di ne- 2-sul fonam de hydrochl oride The synthesis was preforned

tiall ' ' thod H L. . 8, | (,27 ., _DVBO-d6) S
opm 10, 30- b33 R Ao el ghenintippiosd) Hems e ipbr Pl phiomatie- ;b
(m 1H) 7. 0Bcafbd3§li¢ Bid M buky0dtes (D23 S(inok ﬁkﬂﬁv? waduddd 5(51@%64@11&10 fre3n22 (M

.24-1. m

(2).H232-2 b?g 1( ?Mftﬁgéﬁvf ﬁﬁ%dfé‘?% vgﬁ?ﬁ?m& '3-£|§§5_+§13'Yﬁ6m= g‘]’\ﬁ %E)@.mcrém 3)/min(9 §3E§;DI\/PL E
53 N (3- | 4 . perag] oo ieng: [ 3x.2-cl
oo i . 2 R 005 oSt SR PUARI U & oy AN B St TsBaiil BDS),

essent i & | yPugity: 98 6 VBt 1i QvI-AE t HONMRK270 MHz /CHIDH-H1) \Npdn 3517((37 0 HYRZ3

RPN TS KU N TR M A )
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); LCM 436.08 (M- H)+; Purity
(LC- MB) 94 BEAMBLEMAVPLE 54 4- (4- Met hyl pi perazin-1-yl)-N

[1-(4-fluorp _1 &5 v ] . - Lldines 2= sul am. de
hydr ochl or i‘ggﬂ’%msyl/ | @é%%%%@ﬁﬁﬁ‘@%‘?&% °§§§£‘ﬁt‘?§?‘f°§° B | | 1 vt nod
H L. 328 nthytlrbdilldrid¢ 270 MHz, DMSO-d6) 6 ppm 10.16-10.15 (m 1H) 8.75-8.73
m 1H) 7.63-7.62 (m 15 7.25-7.24 ., 2 6.91-6.88 2H) 4.58-4.55

E m 1::{)') 4 Cglp%th§qw[%:bpy§_§@3:2§uggmg Fﬁl& Eg-ﬂut;Do-S-m%%loromethygl-%enyﬂ)—axmde

(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: tg=

0.905 (System: 30 % to 60 % ACN in 1.5 min, Hypersil BDS), Purity: 97%. MS: 409

15 (M+1). "H NMR (270 MHz, CH30H-d,) § ppm 3.50 (m, 4 H) 3.91 (mn, 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-c]pyridine-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) 6 ppm 1,18 (d, /=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, /=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 a solution 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
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2H) 3.25-3-21 (m 211) 2.68 (s, 3H 1.31-1.30 (m 3H) 2.70-2.64 (2H obscured
by solvent signal); LCM 434.12 (M- H+; Purity (LCMS) 92 % EXAMPLE 55
20 N (2,3-Di fluorobenzyl)-4-(4-nethyl pi perazin-1-yl) thieno [3, 2-c]

pyri di ne-2- sul fonam de hydrochl oride The synthesis was preforned
essentially as described in Method HL. 26.7 ng '"H NVR (270 Mz, DVSO d6) 8
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 (ni, 2H) 2.68 (s, 3H) 2.86-2.60 (2H obscured by sol vent
signal); LCGM5 438.10 (M- H+; Purity (LCMS) 93 % 93 EXAWMPLE 56

4- (4- Met hy Inikipey Rl ddndentlaledMnd fddisdolvel o BMSD ﬁbmﬁﬁfﬁ%ﬁaﬁw'—aﬂﬂ&yﬁ‘m [3,2-c]

pyri di ne- 2- sulfonam de Qﬁ/drochl oride The synthesis was prefornmed essentially

as descri bagiditgrr-mtyhesterigl 84 g47 67}13@101}#11&@093 (R a7 IEWBOV@&) adglegy e

10. 27-10. 2 7.82 1
7.69-7. 68 ?mg‘mi ‘%@S’i‘ﬁg@ ﬁér%&(‘(@q ﬁ%ﬁ‘&gﬁl&@hi“ = nz‘?@a@"%““(ﬁfé (m 1%
3.51-3.48 @mxtu%—i)zasahéké}vﬁdaﬂE(Oﬁc @sh md) %@me&d)thbhﬁewxwm%d\/l H) +;
Purity (LC % E I%E}F? 2- Brono-4- (4-nethyl piperazin-] - fI) N-
(2- cycl he>?r3 isw@q%sﬁ ?ﬁ?ﬁ @idjegneenfryted. E;wcmdﬁéntsmmaﬁwmw

hydr ochl Sy Ey@,ss . bed Met hod
H}/ L”’Z eorlbgao%hwﬁﬁ 27% %&ﬁ ﬂ%%ﬁém %?g 30'??0%?3%1“%%%&1) e8 |32 8. 27O

(m 2H 7 slgermmate(ms @wplve@sn Et eQH a(nmdxemaol e@eﬁmatsé withnHALg) ws. 05- 3. 04

{001y L& Rt e Rpsd Was Sulaly Gt (enefiiths for 6y iblard w1 1 (T
22[:2)) Er onocdHc(cdedrtgrtd fiigrbtiqu qaﬁmha;]&\gﬁkydlﬁ?pmwd nk;imtahephgme%%glofmay?ﬂdel .

, 2,3, t

cosont 1| ool Bt B pro e Perrod Pt L E0a T E SRR 0. Wi

7677 35 CyH %@’%%Qﬁgsé‘mmﬁi’“fﬁ’@%‘ﬁssm?l 1‘?9929 850

3.23-2.51 (d,J=5.80Hz, 1H), 7.91 (s, 1H); 7.67 (d, T = 5.80 Hz, 1H), 7.09-7.07 (m, 4H} 3.68-3.59
(m, 4H), 3.33-3.22 (m, 4H), 2.20 (s, 3H) ; m/z (posEST) 399 (M+H).

15 EXAMPLE 48
4-(4-Methylpiperazin-1-yI)-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-dg) § 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 %.
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25 (8H obscured by solvent signal); LC-M 544.06 (M- Hy+;, Purity (LCM5) 92
% EXAMPLE 59 2-Bronp-4- (4-nethylpiperazin-1-yl)-N [1-(4-fluorophenyl)
eth-2-yl] thieno [3,2-c] pyridine-3-sul fonam de hydrochl ori de 30 The

synt hesis was preformed essentially as described in Method HL. Yield: 4.3
nmg "H NWR (270 MHz, DMSO-d6) S ppm 10.35-10.34 (m 111) 9.16-9.14 (m 1H)
8.23-8.22 (m 94 114) 7.80-7.79 (m 1H) 7.26-7.25 (m 1H) 4.55-4.52 (m 1H)
3.54-3.52 (m 2H) 2.88-2.87 (m 3H) 1.38-1.36 (m 3H) 3.17-2.83 (6H
obscured by solvent signal); LCM 512.04 (M- H)+; Purity (LGM5) 93 % 5
EXAMPLE 60 2-Bronp-4- (4-nethyl pi perazin-1-yl)-N (4-chloro)-(2,

5-di met hoxyphenyl) thieno [3,2-c] pyridine-3-sul fonam de hydrochl oride The
synt hesis was preformed essentially as described in Method HL. Yield: 0.7
ng, LC MSESGMBOE M- H) +; Purity (LG MS) 95% 10 EXAVPLE 61

N- (3, 4-di chl orophenyl ) - 4- pi perazin- 1-yl t hi eno[ 3, 2-c] pyri di ne- 2-sul f onam de
hydr ochl or Adé-Methylpipeiagndayl)-V- ﬁ’etl{lﬂl%'gl%hﬁi) thiengd3, 201 pyviding- n acetonitrile

(1 ) andsm(fdaﬁgﬁ'@hﬁ}o%ﬁﬂr jgid Nk, 4.03 nmml) was added to a solution of

4- chl or ot hi eno pyri |ne 2-sul fonyl chloride (0.445 mol) dissol ved
i n acet &ni fThe bymthesis vap préftmmadmnhdly as@sscsihekiarMéthod HH,. Yizddt298 mgdHwi t h

St ep wi t not AR Oz aRSRd i 1078 G BB B oY r 2B o 1 evi ous
step, di Sa%m@ gion (RIYBR) Gi71l60 arg%%'lfv%d 1?!2%'9\1 ésﬁgﬁ’ 1}'@@@% 44 equi v.)

was added reacti on was s 100 n concentrat ed.
The pr oducl(mmﬁi) -3 51 6na, DR 3. E@395(mnmbhifé356$mn%1{129$2%5 (of 428G (st | e

product . 7 Cﬁ?(?d4 .05 (m 2 H 7.73 (d,
3=6. 60 Hz, Wﬁ%%ﬁsd@‘ “ﬂﬁ’@éf\ggﬁgf\l -8.71, 2.38 Hz, 1 H)
3943190(m 4 H 3.92 (m 4 H 3.53-3.50 (m 4 H; LC—IVB443(M-H)+;
Purity ( HPIEMI‘,} b & %5 EXAMPLE 62
4-(4-Methylpiperazin-1-yl)-N- [1-(1-naphthyl) ethyl] thieno [3,2-¢] pyridine-2-
sulionamide hydrochloride
The synthesis was preformed essentially as described in Method H-L. 20.1 mg '"H NMR
15 (270 MHz, DMSO-ds) 6 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, 2I) 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)-/V- (4-hexylphenyl) thieno [3,2-c] pyridine-2-sulfonamide
hydrochloride
The synthesis was preformed essentially as described in Method H-L. 8.0 mg 'HNMR
(270 MHz, DMSO-dg) 8 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 (mm, 2H) 1.24-1.22 (m, 8H) 0.82-0.81 (m,
3H); LC-MS 472.20 (M - H)"; Purity (LC-MS) 98 %.
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N- (2, 4-Di fl uorophenyl) - 4-pi perazin-1-yl thieno[ 3, 2-c] pyri di ne-2-sul f onam de
hydr ochl ori de The synthesis was preforned essentially as described in Method
HL Yeld 43nm (2.1 30 %. 1H NWR (270 MHz, CH3OHd4) S 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- M 411 (M- H)+
Purity (HPLC) 98 % 95 EXAMPLE 63
4-Piperazin-1-yl-N-[-3-(trifluoromnethyl)phenyl]thieno[3,2-c]

pyri di ne- 2-sul fonam de hydrochl oride 5 The synthesis was preforned
essentially as described in Method HL. Yield: 2.6 ng (1.2 9%. '"H NW (270
VHz, %WMBB 8.05 (d, J=6.60 Hz, 2 H 7.81-7.60 (m 3H) 7.50-7.47
(m 2H) 3 ?$ 4H) 3.56-3.49 (m 4H); LC—I\/IS443(M- H +, Purity
(HPLO) 99 % (1 @HmtobRIHNA M- i -] pyridine-2-

N- ( 3- Et byl phanyl 4D pggﬁg TetByIpipprazin t-yh thicgo [3,2-c) pyridjue 2 splfonamide

hydr ochl or iiyérocklesidey nt hesi s was preforrred essentl aI |y as described in

(o "oy " e st v polassettiony &f SMEnCA HhMER pET P g™ O 53 )

2 18- 2 G1 (20 MI-I)Z)DMSGM@B@& (0\25-1004+m,AET) I8 38-8.57 ghﬂlrﬁ)s ﬂml?/o;m%NPLE 65

ri di ne-2-sul fonam de

N- ( 3, 4- Di net hoxyphen erazin-1-ylthieno
hydr ochl or i’dd- 72%60 @irﬁ%iéf)enwﬁ@ ToAet b e PTD n‘ﬂ QQKTFyZIé)s‘? Qfed 8% (ed in

Met hod H- L. 7, Y, 8. 04
. 726, 60 0 1 . GL7RF I th, W@é}@%@%@%&m%@@
3.87-3. 85 cignalyH)C-BISTA360870M ¢ H)'; BrbityILEMS) #6% m  4H) 2.65 (s, 1H); LC—I\/B
435 (M- H+; Purity (HPLC) 98 % 25 EXAMPLE 66

N- (4- Br ono- 2- net hyl phenyl ) - 4- pi perazi n-1-yl t hi eno[ 3, 2- c] pyri di ne- 2- sul f onam
de hydnoctﬂ}mMHEE'She synt hesi s was pr ef or med essenti ally as described in
Met hod H L. Yield: ﬁz MR (2 MHz, CH3(OH-d4) 6 ppm 8. 07
(d, J=6.33 F@-Mgthpszlgerggn y;lg-l\(-,ﬂ ﬂyorophenyl) ethyl] thieno [3,2-c] pyridine-2-

sulfonamide hydrochloride

The synthesis was preformed essentially as described in Method H-L. 32.9 mg 'H NMR

(270 MHz, DMSO-ds) & 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-Diflucrobenzyl)-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-d¢) 8 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 %.
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30 7.40 (d, J=1.58 Hz, 1 H) 7.30-7.29 (m 1H) 7.08 (d, J=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 M5 467 (M -
H)+;, Purity (HPLC) 90 % 96 EXAMPLE 67

2- (4-Pi perazin-1-yl-thieno[ 3, 2-c] pyridi ne-2-sul fonyl)-1, 2, 3,4-tetrahydro-iso
qui noline hydrochloride 5 The synthesis was preforned essentially 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- |
-carboxylic acid tert-butyl ester (0.235 mmol, 1 equiv.). Yield: 4.0 ng.
LOMS: tR= 0.801 (System 30 %to 60 % ACN in 1.5 mn, Hypersil BDS),
Purity: 929 Lﬁ (I\/H) IH NVR (270 MHz, DMBO-d6) S ppm 2.87 (t, J=5.81
Hz, 2 H 3. H 4.43 (s, 2H)715(m4|—|)10770(d J=5.54 Hz, |

H 8.12 (s, 4-(4-M)etlﬁr1mﬁen(adm-ﬂ-yl)-mmmorb-zw-d&naﬂhbw;‘enyl) Phieh®[B52-WEr € Obscur ed
by the water p ﬁgﬁc !a %ﬁso coul d not be anal yzed. EXAMPLE 68
4- Pi per azi rpfcﬁ?e'%'ﬁ}' é’]tl plogidse_ 2_sul f oni ¢ acid

(2-thi Ophenrh?e-syhm@simhs)praﬁhﬁsdes%él Ifﬁp&éaér%u%m%?ﬁ;d%’wmﬁng 'wagvRr ef or med

essentially as described in Method L from4

t hi opher- 2-(gF0 &HWDMMMQMWM@F@ (1, Bphix 14d1 Gl Xy, 1]H);ﬁ 188.8% (melH)- car box

ylic acid t q Y, LO VS tr
0. 430 (Systﬁ%t@g U HE7 bR @R of Eﬁb”pé‘?m}% §7g>£FPng%I§1 93 %
MS: 409 ( M¥L31-3 .48 VRV 4- Mﬂz(mzmm@sxsdm),imm@zmd\@ H)‘t* H)n {#6-(s, 1 H
2.96 (t, J=6.9 1 H 3.16 (q, J=6.51 Hz, H) 3.70 (s, 4
H)690(mM§)??§/°7.32 (t, J=5.54 Hz, i I—|)770(d J581Hz |” H) 8.04 (d,
J185Hz,1H)818(d J=5.54 Hz, | H) 8.36 (m 1 H 9.05 (s, 1 H).
EXAMPLE 69 25 4- Pi perazin-|-yl-thieno[3, 2-c]pyridine-2-sulfonic acid

(4- chl oHb- ZESAMHEEtﬂﬁ’oxy pbenyl ) -ani de hydrochl ori de The synthesis was

2. 5- o mot hok e FEmRRaREBP e BE ey Yo b en A TR B e 1 - car o

xylic acid p)trmiﬁe-mwbnaeﬁaemyﬁﬁbcnﬂo&wml I equiv.) was used as the
thlenopyrldlneln Method C. Yield: 30 14. br;ﬁ LG MBS tR= 0.610 (System 30
%to 60 % AEHG SYRthesiswag prefoymes csseutiafly gs dageribggd in Msthoddd L 46 me (270

Mz, DVBO- @69 nBiLBish-4) & Som 10.5- 1623(111( i) $318.23 (2821557889 88 (m, 11)
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-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-d¢) 8 ppm 10.30-10.29 (m, 1H) 9.24-9.22 (m, 1H) 8.09-8.08 (m,
1H) 7.67-7.35 (m, 7TH) 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-yI)-\V- [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-ds) 3 ppm 10.35-10.34 (m, 1H) 9.16-9.14 (m, 1H) 8.23-8.22 (m,

94



3 H 3.58 (d, J 4.22 Hz, 4 H 3.77 (s, 3 H 7.08 (s, 1 H 7.69 (d, J=5.81
Hz, | H 7.81 (s, 1 H 8.16 (d, J==5.81 Hz, 1 H 9.07 (s, 1 H 10.17 (s, 1
H) . EXAMPLE 70 5 4-Pi perazin-1-yl-thieno[ 3, 2-c]pyridine-2-sulfonic acid
phenet hyl -am de hydrochl oride The synthesis was prefor rred essentially as
described in Method HL from 4-(2-

phenet hyl sul f anoyl -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: 3.8 ng. LOMS: tR= 0.410
(System 30%to 60% ACN in 1.5 mn, YMC), Purity: 91 % MS: 403 (M+l) 1H
NVR (270 MHz, CH30H d4) 8ppm10144(d J=7.13 Hz, 3.51 (d, J=4,75

Hz, 4 H 3. 62 (s, 1
H 7.72 (d, 19 7807 ?gk@ I%D %%é‘?ﬁ)mf b ”6%4”’;0 %43%3@127{&'2 &

4- Pi per azi mm1313{)}Bmeﬁcﬁnsaﬂ)3hmr83ctsne;b§c1msdlb‘ycsalv@nmgrﬁ1) LC-MS 512. O4¥M

(2, 6-diet hiﬁ gh @H%gs 15 hydrochl ori de The synthesis was preforned
essenti al | )a 1*Met hod HL from4-[2-(2, 6-
dethyl-phenylsulfannyl) t hi eno[ 3, 2-c] pyri di n-4-yl]-pi perazine-|-carboxylic

acid tert-hbut ester (0.112 mml, 1 equiv.). Yield: 9.0 ng. LOMS: tR=
0. 830 (éystEé\’#MBb E&to 60 % ACN in 1.5 min, YMO), Purity: 92 % MS: 431

4418 (PGB MU o B o
(s, 1 H) 7.[32-¢ pyridinp-3/sut@nomgdelhydrochloi®dd d, J=5.81 Hz, 1 7.77 (s, | H

ek Sy TR ot B o et bnebatter lris G

(3- phenyl - poBy1.91®EM HE; Ptﬁ@r(pgl]\hdygg@ The synthesis was prefornmed
essentially as described in Method H L from 4- [ 2- (3- phenyl -

propyl Qi famoyl ) -t hi eno[ 3, 2-c] pyr| di n-4-yl ] - pi perazi ne-1-carboxylic acid
tert-butyl % 112 mmol, 1 equiv.). Yield: 13.0 ng. LC MS:1R= 0.726
(System 30 %10 60 %ACN in 30 1.5 mn, YMC), Purity: 91 % M. 417 (M+l)
H NI\/R (27(N- dicleg oph ay))- Gphpmzhﬂ:l%h(enp[m t]pyﬂdﬁfe-x-mlfohahi)deB 04 (t,.16.86

4.09 (s, 4 7.16 (m 4 7.82 (d, J=6.60 Hz, 1
8 05 (d Jé‘gﬁéﬁ”""f% 8. 14((3 1H)H) 08 (EXAI\/PLEH)73 ( K

4- Pi per azi rB-&D)dhidrcmnﬁﬁﬁ[(B A2 nthdly, v idikeolZedsitl héddtigil@Qi L) and pyridine (0.440
(3,3-8B l%henyI[ 4p0r3opyl ?) was adged to a solution of 4-chlorothieno [3,2-¢] pyridine-2-sulfonyl
chloride (0.445 mmo])) dissolved in acetonitrile (1 mL). The reaction was shaken for ih,
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 DMSOQ (1mL), piperazine (15 equiv.) and K,COjs (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, CH;0H-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, /=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, CH30H-dy) § ppm 8.22 (5, 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 %.
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hydrochl oric acid 5 The synthesis was preforned essentially as described in
Method H L from4-[2-(3, 3-

di phenyl - propyl sul fanmoyl ) -t hi eno[ 3, 2-c] pyri di n-4-yl]-pi perazi ne-|-carboxylic
acid tert- butyl ester (0.112 mml, 1 equiv.). Yield: 14.4 ng. LC ME:

t R=1. 109 (System 30 %to 60 %)ACN in 1.5 mn, YMC, Purity: 93 % MS: 493
(Mt1)"H NWR (270 MHz, DVSO-d6) 5 ppm2.20 (m 2 11) 2.80 (m 2 H 3.29 (s,
4 H 3.67 (d, J=5.01 Hz,4H) 4.01(m1H) 10 7.14 (m 8 H) 7.71 (d, J=5.81 Hz, 1
H 7.95 (s, 1 H 8.18 (d, J=5.81 Hz, i H 827 (m 2 H 9.13 (s, 2 H).
EXAMPLE 74 4-Pi perazin-1-yl-thieno[3,2-c]pyridine-2-sulfonic acid

[ 2- (5-nmethoxy-1li-indol-3-yl)- 15 ethyl]-am de hydrochl ori de The synthesis
was preformed essentially as described in Method HL from4-{2-[2-(5-

met hoxy- 1 EDWMMRREGBy1) et hyl sul famoyl ] -thi eno[ 3, 2-c] pyridin-4-yl}

-piperazin - car Vi Gid tert I ter (0.11

Yeld: 6 1% %P@B% 1%’?'55 @“ am"e%?,ﬁfpé%wl 1efpof3.2- B@Yéod@ Fw}%ag“ﬁ‘ﬁ n, YMO),
Purity: 91h9/ammonazz (M+1) H NVR 20 (270 M—Iz CHSC]—I- d4) S ppm 2.85 (t,
J=6.20 Hz, 3.48 (t, J=6. 4.02

Hz 3.80 (s, 3
(m 4 H GTEQLS)PHHSIS WBPPFIOW@?SEFEMM&S ﬂﬁsceb%bn( thfzi Hl)?-é{.i?l‘ili %-g ,ng(IQ)H) 7.64
(s, I H 787! ?ﬂﬂ#
4- Pi per azi r{gllg -thieno pyrl ﬁ;ﬂng‘ésg{lﬁ %Eﬁ%g&m 3H)
4-trifluor Grﬁﬁin(nbészl%m 91)3(111 Hﬁch&ﬁkﬁ 49 (g d HPHeC-3431 84820\ s H)A Putityef or med
essenti al | q%e/crlbedln Met hod HL from4-[2-(4-
trifl uorom)- Hzyl sul f amoyl ) - t hi eno[ 3, 2-c] pyri di n-4-yl]-pi perazi ne-1-car

boxylic acid tert-butyl ester (0.112 nmol, 1 equiv.) was used as the
t hi enop%\ri dine in Method C. Yield: 30 1.9 ng. LOMS: tR= 0.771 (System 30%
to 60% ACNEXAMPIEE 64 n, YMO), Purity: 91% MS: 457 (M+1l) 1H NWVR (270 MHz,

CHocH 40 SBa oty tho. P yhghorts oo bouduoe by febrid . o
e et ettt bitemc it
Vot hod H L s MR ARG OB pone 835, SRS T A oo, Fin SR ALGE,
2H) 3.01-2.95 (m, 4H) 2.66 (5, 1H) 2.18-2.01 (m, 3H)); LC-MS 403 (M - HY'; 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, CH30H-d,) § ppm 8.04 (d, /=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 (n, 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, CH3OH-d,) 8 ppm 8.07 (d, /=6.33 Hz, 1 H) 7.86-7.79 (i, 2H)

30 7.40(d,/~1.58 Hz, 1 H) 7.30-7.29 (m, 1H) 7.08 (d, J=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 - Hy"; Purity (HPLC) 90 %.
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et hyl - sul fanoyl ) -thi eno[ 3, 2-c] pyri di n-4-yl ] - pi perazi ne-|-carboxylic acid
tert-butyl ester (0.112 mmol, 1 equiv.). Yield: 6.4 ng. LM tR= 0.930
(System 30 %to 60 % ACNin 1.5 mn, YMJ, Purity: 95 % M. 417 (M+1l) 1H
NVR (270 MHz, CH30OHd4) 8 ppm

1.03(t,J=7.13Hz, 3H) 3.37(m 2H) 3. 57(s,2H) 3. 75(m 2H) 4. 11 (a, 2 H 4.50 (s, 2 10
H 580 (s, 1H 7.32 (m 5H 7.84 (d, J=6.60 Hz, 1 H 8.07 (d, J=6.60 Hz,
1 H 814 (s, 1 H). INTERVED ATE 55

tert-Butyl-4-(3-{[(3-ethyl phenyl)am no] sul fonyl }thi eno[ 3, 2-c] pyridin-4-yl)pi
perazi ne- 15 1-carboxylate Prepared fromtert-butyl

4-[ 3-(chl orosul fonyl ) thieno[ 3, 2-c] pyridin-4-yl]piperazine-|I- carboxyl ate
(90.0 ng, 0.215 nmol) and 3-ethylaniline (33.9 ng, 0.28 mml) to give the
title conmpopanveg pagy of f-white solid (82.7 ny, 76 %9. 'H NVR (400 Mz,
CDC13) 8 1.03 (t, J =7.5H, 3 H), 1.48 (s, 9 H, 2.47 (q, J =7.7 Hz, 2
H, 3.00-3.58-P mpﬂ@m-l}-yl-ﬂhl@lzolasuﬂlpwmqaﬂ-smfbﬁyl)- aea-tedrahydm-&ntiuiunnnel H) ,
6.75 (s, 15@“&1 e(dJ 8.0 Hz, 1H),702(tJ-7.8 Hz, 1 H, 7.67
(d, J = 5. 54 8.24 (s, 1 H, 839 (d, J=55H. 1H, 9.80 (s, 1
H) .) VB 5( ESl"hb)synhza@@ﬁs’s prefovthid %scﬂﬂ%ﬂ@a@&es&ﬁbe@ﬁl\&t&ﬁﬂfﬁ‘&rﬁﬂ%@ (34#MeCN over 3
m n

N- ( 3- Et hyl p‘h@@‘?'}ﬁﬂ!s%wl&?ﬂrﬁ“ﬁ’?ﬁl -thisa Belpyddipyr yilrpipereging irqaghrxmtiele

hydr ochl or i g1 teRIR & dr t =

42(3-{[ (3- et hyl gheﬁglteﬁangb nzgmsn?}ﬁ Ph1e 1 Bl sk 40 e, LOMS: te= 0,801 (System: 30

yl ) pi per azi tdo b %AG ﬂyllaimli(,ﬁﬂptirsﬁﬁpsﬂll’llﬁﬂy AR MSAMIE[MM)‘H‘IMWOWQ (98

% of the 0 8.

Cloo sy Silodtscy sb 48730y Sl R 4. g CABAF IRy (o
8 H), 6189-670@, (+8.58HE)1 HY8.12(s[ 11 (1B d3.ﬂ=5154|‘ﬂi’z 180 allfatidproPn | H),
8.36 (d, J_6ézl H)ﬂ)Hy } JHb (1\75 )%aﬂszQWE%HPLC
95% RT: 3. MCW%bX@EWﬂWéM%FPGSﬁWSO cm@é npi\hmvbwd\TE 56 tert-Butyl

4- ( 3- bronot hi eno[ 3, 2-c] pyri di n-4-yl ) pi perazi ne-1-carboxylate A m xture of

3- brono-4-chl orot hieno[ 3, 2-c] pyridine (729 ng, 2.93 mml), tert-butyl

pi per azi ne-EXABIPREGH at e (1 64 g, 8.80 mml) and K2CO3 (811 ny, 5.87 mmol)

and ot hyl _asEipsren R oflepbs - lpPiaBe gl soa Tispbpt pre b enbl:  act cd
twice W3 h pidpyinlagdd ate, and the conbl ned organi ¢ phases were washed with

wat er and brine and dried (MgSO4). Aft
The synthesis was preformed essentlally as descnbed in Method H-L from 4-[2-(2-

thiophen-2-yl-ethylsuifamoyl)-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-dg) d ppm 2.25 (s, 1 H) 2.75 (5, 1 H) 2.96 (t, /=6.99 Hz, 1 H) 3.16 (g, /~6.51 Hz, 1
H)3.31(s,4H)3.70 (3,4 H) 6.90 (m, 1 H) 7.32 (, /=5.54 Hz, 1 H) 7.70(d, /=5.81 Hz, 1
H) 8.04 (d, /=1.85 Hz, 1 H) 8.18 (d, /=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-¢]pyridin-4-yi]-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: tz=0.610 (System: 30 % to 60 % ACN in 1.5 min, YMC), Purity: 92 %.
MS: 469 (M+1) 'H NMR (270 MHz, DMSO- dg) 8 ppm 3.17 (s, 1 H) 3.27 (s, 4 H) 3.38 (s,
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filtration and renoval 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 10 ng, 34 %9. HPLC 99% RT: 3.27 mn (5-99% MeCN over
3 mn)."HNW (400 Mz, CH3OHd4) 8 1.48 (s, 9 H), 3.21 (br.s, 4 H), 3.71
(s br., 4 H, 7.61 (d, J=6.1Hz, I H, 7.72 (s, | H, 8.08 (d, J= 5.6 Hz,
1 H. M5 (ESI+) mz 398.2 (MtH) +. | NTERVEDI ATE 57 15

{4-14- (tent - But oxycar bonyl ) pi perazi n-1-yl ]t hi eno[ 3, 2-c] pyri di n-3-yl } sul f onyl
)Iithium To a suspension of : _

tert-Butyl 4-(3-bronot hi eno[ 3, 2-c] pyri di n-4-yl)pi perazi ne-1- carboxyl ate

(4.055 g, )., 4 i 48 e sphere
s added ar D e L BT HSY T RA W el Tl idnat ot D 7T GE ™)
mol ) . Af t &f) 8116 (d, &5 &1t Hz,rli Hp9.0A(ss atnasiecs, $eHuti on 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 wasxevappraped, and the residue was washed with several portions of
di et hyl ether and then dried under vacuumto give 4.094 g of an off- white
sol i d cénsidskiperpzing1-gbthisnd32edpyridine2-sulipnic acid phenghybamide hydrochloride

bt ores il ot Has h
furcher purttEr oty R oBSe S BRAAY E oo et B MR BEE ) 4076 T ™he
(s, 9 H), Phadtimuifsmofl-theno, Zep(rdib-yl)-dipbhzind-1 &rbosylidaid BrSoutd estér H) ,
RT: 262 i 1 Zmabehaseky byasId fing LMY e FEMBO e S8 o 60% ACNIn T
tert-Butyl -j4s gy W&':j,)@aﬁ{él- 5Py hid:ios (0lk-3) 2 RhAY 276 Nt 4 - O IoN-B5 5%phd e - | - car bo
xylate To a suspension of

(1 4- [ 4-10t erltddods SOSHRHAF) 3.51 (b Fad T H2- ) 3.54 602 D 3940y WH)A.06- (e, 4 H)

N ure)) imasat e Gl B 76 @ BB Sl RUORAoSOBE iR e (1. 338 o,
10.0 nmol ). After 20 mnutes, the tenperature was raised to anbient, and

the reaction mxture was stirred for an additional 2.5 h. The resulting
product solEXAMERLEZS washed with water, and the water phase was extracted

e b, R PSRt IREL SuRUE ol AR bR T 0
10 washisd Viiydinochboriteal portions of pentane to yield the product as an
ARCIYOR EWENT T I B3 AP TN R GO
(d, J= 5.5 ddtyl-phéidyisultarfiOyl§-thienb[3;)-cJpyEdinEN 1 1-pipetazint U8eatboxylic acid fert-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, DMS0-D6) §

20  ppm 0.96 (t, /<7.52 Hz, 6 H) 2.25 (m, | H) 2.43 (s, 2 H) 2.75 (t, /~1.72 Hz, 1 H) 3.26 (5, 4
H)3.62 (5,4 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-¢]pyridin-4-yl)-piperazine-1-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, CH;0H-ds) 8 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).
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(MtH) +. HPLC 92% RT: 3.76 min (5-99% MeCN over 3 min). 15 | NTERMEDI ATE 59
tert-Butyl-4-(3-{ [(4-isopropyl phenyl)am no]sul fonyl }thieno[ 3, 2-c]pyridin-4-
yl ) pi perazi ne- 1-carboxyl ate Prepared fromtert-butyl

4-13-(chl orosul fonyl )t hieno[ 3, 2-c] pyi i di n-4-yl] pi perazi ne-1- carboxyl ate
(90.0 ng, 0.215 nmmol) and 4-isopropylaniline (37.9 ng, 0.28 nmol) to give
20 the title conmpound as an off-white solid (58.3 ng, 52 %9. 'H NWR (400
MHz, CDC13) S 1.12 (d, J= 7.0 Hz, 6 H, 1.47 (s, 9 H, 2.76 (sept., J=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, J= 8.5 Hz, 2 H, 7.69 (d, J=5.5H, 1H), 823 (s, 1 H, 8.40 (d,
J- 55 Hz, | H, 9.90 (s, 1 H. M5 (ESI+) mz 517.2 (MrH) ~. HPLC 97% RT:
4.01 min (5-99% McCN over 3 min). 25 EXAWPLE 78

N- (4- | sopr GWAMPEEYM) - 4- pi perazi n-1-yl t hi eno[ 3, 2-c] pyri di ne- 3-sul f onani de
hydr ochl ori de, Pre aregfromtert-bu_tyl 4-(3- |

([ (4-i sopr o% ﬁv Vthigegl3Jreipyrjdine-fisalenig acid {3,3ydipkenyl-psepyl)-amide

4-yl) pi perq;yidp@chllﬁrf@,;@@xyl ate (60.0 ng, 0.116 mmol) which afforded 19 ng (98
% of thewﬁproduct as a white solid (25.8 ng, 49./0) according to Method

H L. ' H3NVRhespohesiawasiaefoarssetipllSasidesdibed in Nethiod 0-EAtonB 449-(3,2. 81 (sept .,

J= 6.8 Hz, bl..s: 8 , ..7.00 ,.J= 8.0, Hz, 2 ,..0.10 (d, J=
8.0 Hz, 2 @?h%%ﬂd"?"@?“ﬁ%?"? b'l“”ﬁb‘ﬁ%?%‘%’"%&““&ﬂ?‘ﬁ”ﬁl}?1'8"?“’%8"3(1@“@ terfy e
(E)E(i:\/;?_ Erﬂ7 S lﬁﬂﬂ eﬁer((Mﬂ&?l mmdﬂPL%gﬁ%YiEﬁi 1|43£2I he. Jgttﬁn/lIS:FmQQE@W&eﬁN 80 %3toHon) - 5

[ 3, 2-c] pyr i ai %@%@5&%&@’%%%%&@3@%% %}Qi\’ftR |(2e7r(1)omz, DMSO-dg)

4- Chl - N-o A I i = L ine- f ! 0 ,

0. 17 oty SbRTELDEROREN Pabich 2 B0la R0t B S LB P AR EOE B £, O
pyrrol il n-BHdm, 818). 57 @l <381 Hz 21HNBS {s, LB 8r18n(itf S~ScharHz, THE) 8 Xy 2dnas

heat ed in édﬁﬁ#r&?cﬁgyvave at 200Cin 5 mn. The product was purified by
preparative” - Yield: 29.9 ng (43.4 %9. 1H NWR (270 MHz, CH3OHd4) S ppm
8.09 (s, 1H) 7.71 (d, J=6.93 Hz, | H 7.46 (d, J=6.93 Hz, | H) 7.47-7.44

(m 4H) 4.67_ (d,_ J3.22 Hz, 111) 3.97 (s, 2 H 2.26 (s, 3H). LC-Ms 390 (M -
H) +; Purit)E EF 9 %

4-Piperazin-1-yl-thieno[3,2-c}pyridine-2-sulfonic acid [2-(5-methoxy-1H-indol-3-y1)-
15  ethyll-amide hydrochloride
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-¢]pyridin-4-yl} -piperazine-1-
carboxylic acid rert-butyl ester (0.112 mmol, 1 equiv.). Yield: 6.1 mg. LC/MS: tz= 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,) 6 ppm 2.85 (t, /=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) 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-benzylsuifamoyl)-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 1.9mg 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-d4) 6 ppm 3.54 (m, 4 H) 3.98 (m, 4 H) 4.36
(5,2 H) 7.49 (m, 4 H) 7.74 (d, /=6.86 Hz, 1 H) 8.02 (s, 1 H) 8.07 (d, /=6.60 Hz, 1 H).
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15 EXAMPLE 80

N- (4- Met hyl phenyl ) - 4- (pi perl di n-4-yl oxy)thi eno[ 3, 2-c] pyri di ne- 2- sul f onam de
hydrochl ori de The synthesis was prefornmed essentially as described for
compound of N-(4 20

met hyl phenyl ) -4- (pyrrolidin-3-yl oxy)thieno[3, 2-c] pyridine-2-sul fonam de
hydrochloride. Yield: 16.2 ng (22.7 %9. "H NWR (270 MHz, CH3OHd4) S ppm
7.81-7.78 (m 2H) 7.62 (d, J=6.93 Hz, 1 H 7.13-7.04 (m 411) 4.05-3.94 (m
1H) 3.90-3.88 (m 2H) 3.63-3.58 (m 2H), 2.27 (s, 3H) 2.06-2.03 (m 211)
2.01-1.71 (m 2H); LCMs 404 (M- H+; Purity (HPLC) 99 % 25 EXAMPLE 81
N- (2, 3-Di fl uorobenzyl) - 4- pi perazi n-1-yl t hi eno[ 3, 2-c] pyri di ne-2-sul f onam de
hydrochl oride Yield: 74.4 ng (39.2 %9. "H NWVR (270 MHz, CH3OH d4) 8 ppm

8. 10-8. 03 (BXAMIHLE/7681 30 (d, J 6.68 Hz, | H 7.16-7.05 (m 3H) 4.37 (s, 2

4.11-4.0/7 4 W29-3.93 . (m _4H); LG M 425 (M - +, Purit HPLC
g?) % 103 ézﬁfﬂgt”é‘@'yiﬁ'c‘sﬂéﬁﬁb‘ﬂéﬂé‘?&%)sﬂl@was*ﬂa!&erlﬁh(fl1eﬂ§¥1¥2ﬂvélﬁo v )
[ 3, 2- c] pyr igide6ctdordad f onam de hydrochloride Yield: 74.4 ng (44.7 % . '"H NMWR

(270 Mz, CHBOH-d4) 8 ppm 8. 04-8.01 7.85 (d, 5 J=6.93 Hz, 1 H) 7.22-7.15 (m
4H) 4. 30 (Thezypfhesss was preformedipssantipligasiesaited iy Method)H-Lifom ME24BBzyIM - HF

834- (1, 4 D 2o bpanmo g SR R biscraring L spibosvls asid fet s e
hydr ochl or i(@4+Nmmol, 1 equiv.). Yield: 6.4 mg. LC/MS: tg=0.930 (System: 30 % to 60 % ACN in
B4 (1 4D P2 R0ty Py b6 %o a8l 417 S SPRERNR 2o Y, B & e ' ™
1.03 (t, /=7.13 Hz, 3 H) 3.37 (m, 2 H) 3.57 (5, 2 H) 3.75 (m, 2 H) 4.11 (5, 2 ) 4.50 (5, 2
10 H)5.80(s, 1 H) 7.32 (m, S H) 7.84 (d, /=6.60 Hz, 1 H) 8.07 (d, J<6.60 Hz, 1 H) 8.14 (s, 1
H).

INTERMEDIATE 55
tert-Butyl-4-(3-{[(3-ethylphenyl)amino]sulfonyi}thieno{3,2-c]pyridin-4-yl)piperazine-
15 1-carboxylate
Prepared from tert-butyl 4-[3-(chlorosulfonyl)thieno[3,2-c]pyridin-4-yljpiperazine-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, CDCL) § 1.03
(t, J=7.5Hz, 3 H), 1.48 (s, 9 H), 2.47 (q, T = 7.7 Hz, 2 H), 3.00-3.53 (m, 6 H), 4.02-4.44
20 (m, 2 H), 6.66 (d, J=8.0Hz, 1 H),6.75 (s, 1 H), 6.66 (d, J=8.0Hz, 1 H), 7.02 (t,J=7.8
Hz, 1 H),7.67 (d,] =5.5Hz, 1 H), 824 (s, 1 H), 8.39(d,J=5.5Hz, 1 H), 9.80 (s, 1 B).
MS (ESI+) m/z 503.2 (M+H)". HPLC 97 %, Rt: 3.93 min (5-99 % MeCN over 3 min).

EXAMPLE 77

25  N-(3-Ethylphenyl)-4-piperazin-1-ylthieno[3,2-¢]pyridine-3-sulfonamide hydrochloride
Prepared from tert-butyl 4-(3- {[(3-ethylphenyl)amino]sulfonyl} thieno(3,2-c]pyridin-4-
yl)piperazine-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, CH;0H-ds) 5 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,J=6.0Hz, 1 H), 8.36 (d, /=6.0 Hz, 1 H), 8.49 (s, 1 H). MS (ESI+) m/z
403.2 (M+H)". HPLC 95%, Rr: 3.02 min (5-99% MeCN over 3 min).
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nmo | c]pyridine hydrochloride' N C

854- (1, 4-Di azepan-1-yl)-2-[1-napht hyl sul fonyl )t hi eno[ 3, 2-c] pyri di ne N~

hydr ochl ori deN i

664- (1, 4-Di azepan-1|-yl)-2-[4-tert-butyl phenyl sul fonyl)thieno[ 3, 2-N

c] pyridi ne hydrochl ori de~N

874- (1, 4-Di azepan-1-yl)-2-[3, 4-di net hyl phenyl sul fonyl )t hi eno[ 3, 2-N

c] pyridi ne hydrochl oride 104

2-[ (4- Bronophenyl ) sul fonyl ] -4-(1, 4-di azepan-|-yl)thieno[3,2- ~N 88ridine h "
cl]p -) drochloride y / N yBr

ek TR 5,15 L Pl 2 e o

tert-Butyl 4-(3-bromothieno[3,2-c]pyridin-4-yl)piperazine-1-carboxylate
A mixture of 3-bromo-4-chlorothieno(3,2-c]pyridine (729 mg, 2.93 mmol), ters-butyl
piperazine-1-carboxylate (1.64 g, 8.80 mmol) and K;CO; (811 mg, 5.87 mmol) in DMSO

5 (45 mL) was stirred for 5 days at 100 °C. After addition of H,O and ethyl acetate, the
layers were separated. The water phase was extracted twice with ethyl acetate, and the
combined organic phases were washed with water and brine and dried (MgSOy4). 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

10 mg, 34 %). HPLC 99%, Ry: 3.27 min (5-99% MeCN over 3 min).'H NMR (400 MHz,
CH2OH-ds) 8 1.48 (s, 9 H), 3.21 (br.s, 4 H), 3.71 (s br., 4 H), 7.61 (d, /= 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

15  {4-]4-(tert-Butoxycarbonyl)piperazin-1-ylJthieno[3,2-c]pyridin-3-yl}sulfonyDlithium
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 N, atmosphere
was added dropwise an 1.6 M solution of #-BulLi 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

20 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 vacoum to give 4.094 g of an off-
white solid consisting of 66 % of the title compound and 34 % of (#-butylsulfonyl)lithium
as by-product. This mixture was used without any further purification in the next step. 'H

25 NMR (400 MHz, CH;OH-ds) 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= 5.5 Hz, 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),
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c] pyridi ne hydrochloride( ~ J 2-(4-Methoxy-benzenesul fonyl) - 4-pi perazin-
-yl-thieno [3,2- | 91c]pyridine hydrochloride" N % O N/

4-Pi perazin-l-yl-2-{[4-trifluoronethyl)phenyl]sulfonyl)thieno[3,2- \ (M
92c] pyri di ne hydrochlorideF JI | / FN

932-[[2-tert-Butyl phenyl)sul fonyl)-4-piperazin-1-ylthieno[3,2- | /N

c] pyridine hydrochloride(® JI N

2-[ (3, 4-Di chl orophenyl ) sul fonyl]-4-piperazin-1-ylthieno[3,2- \ /N

94c] pyri di ne- 2- sul fonam de hydrochlorideT /JI L CI. N C

952-[ (4-tert-Butyl phenyl)sul fonyl]-4-piperazin-1-ylthieno[3,2- | /(N)

INTERMEDIATE 58
tert-Butyl-4-[3-(chlorosulfonyl)thieno[3,2-cjpyridin-4-yl)piperazine-1-carboxylate
To a suspension of ({4-[4-(tert-butoxycarbonyl)piperazin-1-yl]thieno[3,2-c]pyridin-3-
yl}sulfonyl)lithium (2.751 g, 7.06 mmol (3.126 g of the crude product mixture)) in DCM
5 (40mL) at 0 °C was added N-chlorosuccinimide (1.338 g, 10.0 mmol). After 20 minutes,

the temperature was raised to ambient, and the reaction mixture was stirred for an
additional 2.5 h. The resulting product solution was washed with water, and the water
phase was extracted with DCM. The combined organic extracts were washed with brine
and dried over MgSQys. After filtration and evaporation of the solvent, the residue 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;OH-d4) 5 1.47 (s, 9 H), 3.11 (br.s, 4 H), 3.2-4.3 (s br., 4
H), 7.68 (d, /= 5.5 Hz, 1 H), 8.45 (d, /=5.5 Hz, 1 H), 8.60 (s, 1 H). MS (ESI+) m/z 418.2
(M+H)". HPLC 92%, Ry: 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-
yD)piperazine-1-carboxylate
Prepared from zert-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, /= 7.0 Hz, 6 H), 1.47 (s, 9 H), 2.76 (sept., J= 6.9 Hz, 2 H), 3.01-3.53 (m, 6 H),
4.04-4.41 (m, 2 H), 6.79 (d, /= 8.5 Hz, 2 H), 6.66 (d, J= 8.5 Hz, 2 H), 7.69 (d, /= 5.5 Hz,
1 H), 8.23 (s, 1 H), 8.40 (d, J=5.5 Hz, 1 H), 9.90 (s, 1 H). MS (BSI+) m/z 517.2 (M+H)".
HPLC 97%, Rr: 4.01 min (5-99% MeCN over 3 min).

25
EXAMPLE 78
N-(4-Isopropylphenyl)-4-piperazin-1-ylthieno{3,2-c]pyridine-3-sulfonamide
hydrochloride
Prepared from zert-butyl 4-(3- {[(4-isopropylphenyl)amino]sulfonyl} thieno[3,2-c]pyridin-

30 d4-yDpiperazine-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,
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c] pyridi ne hydrochloride N 962-(1-Napht hyl

sul fonyl ) - 4- pi perazi n-1-yl thieno[ 3, 2-c] pyridine /N hydrochloride \'N
972-[ (3- Fl uorophenyl ) sul fonyl ] - 4- pi perazi n-1-ylthieno(3, 2-c]pyridine- /N
2-sul fonam de hydrochl oride( JI FN 105

2-(Mesityl sul fonyl)-4-piperazin-|-ylthieno[3,2-c]pyridine (N

98hydrochl oridel) J1 /N

992- [ (2- Met hoxyphenyl ) sul fonyl ] - 4- pi perazi n-1-yl t hi eno[ 3, 2-c] pyri di ne N)
hydr ochl ori deJ N

2-[ (2, 4- D met hoxyphenyl ) sul fonyl ] -4-piperazin-|l-ylthieno[3,2- N

100c] pyri di

1012-[ (2, 4- gﬁh@%@%ﬂhﬁ@ %‘Lﬁa‘r’%\lﬁ)i 35 SeRtad i 9:8Hg1 } Hi 3| @, b 8 iy 7.00

c] pyridine @yﬂm@ﬂmmﬂpﬂom J= 80Hz,2H),807(s br., IH% 8.37 (s, br, 1H‘),850
1022-[ (2, 5-Di gfé ]%/ heny )7sulfony 8 perazin- 1 yl't hi eno[ 3, 2 ﬁ)pyrl di ne
hydr ochl or i HoMS (ESI+) m/z'417.2 (M+H) I-IPLC 4%, Rr: 3.14 min (5-99% M Nover3mm

5 EXAMPLE 79
N-(4-Methylphenyl)-4-(pyrrolidin-3-yloxy)thieno[3,2-¢c]pyridine-2-sulfonamide
hydrochloride
4-Chloro-N-(4-methylphenyl)thieno[3,2-c]pyridine-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, CH;0H-ds) 8 ppm 8.09 (s, 1H) 7.71 (d, J/=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-suifonamide
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, CH3OH-dy) & ppm 7.81-7.78 (m, 2H) 7.62
(d, J=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, CH3;0H-d,) & ppm 8.10-8.03 (m, 2H) 7.81
30 (d,J=6.68 Hz, 1 H) 7.16-7.05 (i, 3H) 4.37 (s, 2 H) 4.11-4.07 (m, 4H) 3.59-3.53 (m, 4H),

LC-MS 425 (M - H)"; Purity (HPLC) 90 %.
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NJ 1032-[ (2- Et hyl phenyl)sulfonyl] 4-pi perazin-1-ylthieno[ 3, 2-c] pyridine /N

hydr ochl ori deClJl

1044- ( Pi per azi nyl ) 2- (3 met hoxybenzyl - sul fonyl ) -t hi enopyri di ne ~ (N)
hydrochl ori deOl | 9N J

2- (Benzyl sul fonyl ) - 4-pi perazin-1-ylthieno[ 3, 2-c] pyridine (N) 105h C
drochloridel yiJ N

1064- Pi perazin-l-yl-2-{[4-(trifluoronethyl)benzyl]sul fonyl}thieno[3,2- /N
c] pyridi ne hydrochlorider™ JI FN

2-[ (3-Bronobenzyl ) sul fonyl ] - 4- pi perazi n-1-ylthieno[3, 2-c]pyridine Br

107hl

10

J ori Ne

- Vide 3

N-(3-Chlorobenzyl)-4-piperazin-1-ylthieno[3,2-c]pyridine-2-sulfonamide

hydrochloride

Yield: 74.4 mg (44.7 %). 'H NMR (270 MHz, CH;OH-d,) 5 ppm 8.04-8.01 7.85 (d,
J=6.93 Hz, 1 H) 7.22-7.15 (m, 4H) 4.30 (s, 2 H) 4.14-4.10 (m, 4H) 3.60-3.54 (m, 4H); L.C-

MS 423 (M - H)"; Purity (HPPLC) 90%.

Table 5§

R4
Z=8 R

EXAMPLE

8 4-(1,4-Diazepan-1-y})-2-(phenylsulfonyl)thieno[3,2-¢]pyridine
hydrochloride

=\
(/

84 4-(1,4-Diazepan-1-y1)-2-[(3,4-dichlorophenyl)sulfonyl]thieno[3,2-
c]pyridine hydrochloride

o o

=\
g

85 4-(1,4-Diazepan-1-yl)-2-[1-naphthylsulfonyl)thieno[3,2-c]pyridine
hydrochloride

54

=\
_/

86 4-(1,4-Diazepan-1-yl)-2-[4-tert-butylphenylsulfonyl)thieno[3,2-
¢]pyridine hydrochloride

N\
\/

&7 4-(1,4-Diazepan-1-yI)-2-[3,4-dimethylphenylsulfonyl)thicno[3,2-
c]pyridine hydrochloride

-
vl
Pl
-
-
-

27\
KJZ
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1082-[ (2, 3-Di fl uor obenzyl ) sul fonyl ] - 4- pi perazin-1-ylthieno[3,2- F/ N

c] pyridine hydrochloride(® JI FN 106

1092-[ (4- Bronobenzyl ) sul fonyl ] 4- pi perazin- | -yltbieno(3,2-c]pyridineN (
hydrochl ori deBr) N

1102-J3[ 2, 5-bi s(Trifluoronet hyl)benzyl ] sul fonyl)-4-pi pm azi n-1-CFN

yl t hi eno[ 3, 2-c] pyri di ne hydrochl ori de3

2-[ (4- Met hyl benzyl ) sul fonyl | - 4- pi perazi n-1-yl thieno[ 3, 2-c] pyridine N
hydr ochl ori de

1122- ([ 5- Chloro 2- (trlfluoronethyl)benzylIsulf0|IyI)4 pi perEi zin-1-C 1() C-N

al-a)

( lyltbienet3 € o1, £ -
1132- (3, SFD ?}Bgt bi w;{}%gﬁ"é"dﬁe’é’fﬁ“}lﬁ%)#i 315'1%"1"' PSP ¢ hi pnofaxde | (ﬁ lac
c] pyri di ne| hydr ochtiBridge edrophlaigs rﬁ

5-

N
1142-[ ( 2- Napht hyl fret hyl ) sul f onyl ] 4- pi per azi n- 1-yl t hi enop (N) c)pyridine

hydr ochl orj de N 4 Pipgrazin-l-yI-2-{[4-(1,2,3-thiadiazol{
115yl) benzy T T sT T OBty RhIEHA)- Rpiperazin-1-ylthieno[ 3,2-c|pyridine

' N
hydrochloride @ E j
N

5 2-(3-Methoxy-benzenesulfonyl)-4-piperazin-1-yl-thieno[3,2- [Nj
C N

91 2-(4-Methoxy-benzenesulfonyl)-4-piperazin-1-yl-thieno[3,2- N

cJpyridine hydrochloride . 0' E j
O N

O-

clpyridine hydrochloride

92 4-Piperazin-1-yl-2-{[4-trifluoromethyl)phenyl]sulfonyl} thieno[3,2-

. N
c]pyridine hydrochloride F>/©/ E j
N
Fe
o3 2-[[2-tert-Butylphenyl)sulfonyl}-4-piperazin-1-ylthieno[3,2- p <

c)pyridine hydrochloride

94 2-[(3,4-Dichlorophenyl)sulfonyl]-4-piperazin-1-ylthieno[3,2-
clpyridine-2.sulfonamide hydrochloside

Q 72
/N
z
\/

95 2-[(4-tert-Butylphenyl)sulfonyl]-4-piperazin- 1 -ylthieno{3,2-
clpyridine hydrochloride

VRN
=
/

9% 2-(1-Naphthyl sulfonyl)-4-piperazin-1-ylthieno[3,2-c]pyridine
hydrochloride

97 2-[(3-Fluorophenyl)suifonyi]-4-piperazin-1-ylthieno[3,2-c]pyridine-
2-sulfonamide hydrochloride

'n4<;Z' QIiI-z'
WA
—/
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2-cj pyridine hydrochloride , s

1161. (4-Pyrrolidin-1-yl phenyl)-2-[ (4-piperazine-1-ylthieno[3,2-N (

el pyridiii-2-yl) sulfonyll propanone hydrochlorideCr) N

1171-[ 4- (Di et hyl ani i no) phenyl ] - 2-[ (4- pi perazi ne-1-yl t bi eno[ 3, 2-N

el pyridin-2-yl) sulfonyll propanone hydrochl oride

1- (4- Bronophenyl ) -2-[ (4- pi penzi n-1-yl thieno[ 3, 2-c]pyridin-2-yl) 0 sulfonyll
propanonee~ Br 107 1-(3 - Mt hoxyphenyl)-2-[(4-piperazin- 1

-yl thieno[ 3, 2-c] pyridin-2-yl)(N) sulfonyl] propanonelON

1201 - Phenyl - 2- [ (4- pi perazin-1-yl thieno[ 3, 2-c] pyridin-2- (N)
yI)sifIfonyIIpropanone N Schene 6 C1 5 Legend to Schene 6: i) BOC protected
am nes (R , t e S R Co2t-H)O—DBhF T W NaOAC,
oxone, water; iv) %(Mé@ymﬂﬁ%ﬂ”ﬁ%&mgn CHCI’[?\’FEISICE]E@‘DTATE 60 |f ertl- tyIENj
4- (2-bronot hi t noi 3 ﬁﬁﬁ%%9 “ di n4-yl) pi perazi ne-1-carboxyl gte '

2- Brono- 4- ¢hl orot hli eno[ 3, 2-c] pyridine (5.0 g, 20.24 nnDI) n C33’f13 97
g, 101.2 ] ek

tert-butyl | pi per azjrEYCHoREheElsy P ®)|. _rehetgn

m xture was stirrejdy&echtd® ' C for 6 days. The reaction i re mafoiltered

to elimnate the clarbonate and addition of water (50 ni) Q N

100 2-[(2,4-Dimethoxyphenyl)sulfonyl]-4-piperazin-1-ylthieno[3,2- N N
c]pyridine hydrochloride N g ) E j

0O ? N

101 2-[(2,4-Dimethylphenyl)sulfonyl]-4-piperazin-1-ylthieno[3,2- . N
clpyridine hydrochloride /©i‘ E j

N

102 2-{(2,5-Dimethylphenyl)sulfonyl]-4-piperazin-1-ylthieno[ 3,2- . N
¢Jpyridine hydrochloride \@ E j

N

103 2-[(2-Ethylphenyl)sulfonyl]-4-piperazin-1-ylthieno[3,2-c]pyridine \ N
hydrochloride q [ j

N

104 4.(Piperazinyl)-2-(3-methoxybenzyl-sulfonyl)-thienopyridine

(
hydrochloride OO@" [ j
N

105 2-{Benzylsulfonyl)-4-piperazin-1-ylthieno[3,2-c]pyridine % N
hydrochloride ©/'\ [ j

106 4-Piperazin-1-yl-2- {[4-(trifluoromethyl)benzyl]sulfonyl} thieno[ 3,2~ o N
¢]pyridine hydrochloride E>(©A [ j

107 2-[(3-Bromobenzyl)sulfonyl]-4-piperazin-1-ylthieno[3,2-c]pyridine Br\©/\’" [Nj

hydrochloride
N
108 2-[(2,3-Difluorobenzyl)sulfonyl]-4-piperazin-i -ylthieno[3,2- : N
cJpyridine hydrochloride l':. E j
N

n
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and et hyl

extracted 15 with ethyl
(MgS04) and the sol vent
fl ash chromat ography usi ng et hyl

was foll

owed.
acet at e.
was

The phases were separated and the aqueous phase was
The conbi ned organi c phases were dried

evapor at ed. The crude product was purified by
acet at e/ hexanes (2/8) as eluent to give 2

g of the desired product, yield 25% 99% pure. 1H NWR (270 AMz, CDC13) 5
1.48 (s, 911), 1.52-1.63 (m 111), 3.42-3.47 (m 4H), 3.61-3.64 (m 4H),
7.22 (dd, J=5.4, 1 Hz, 1M 7.35 (d, J=1| Hz, 1H), 8.04 (d, J= 5.4 Hz, 1H
mz 20 398.91 (MtH), bron-dde pattern. 108 | NTERVEDI ATE 61 tert-butyl
4- (2- br onot hi eno [3 2-c]pyridin-4-yl)-1,4- dlazepane I-carboxylate The sane
procedur e EDOVE T T L HuTBRRlcHnEy SHeny ALl 1&{%52 lamy o2 TN
chlorothleno(3,2-cL§¥ bdfne (% SMM %ﬁc # [ ﬁ%?r 6.7 3’.6; 1)
and tert-butyl 5 144 gﬁ%pane I-carboxylate (21 0 g, 15252 ol ) O
(30 nm). ﬁurificatlon by flash chromatography 3.04 g of {the titlle Eongound
(Yield 25% . HPLC purity 92% 'H NVR (270 MHz, CDC13) 8 . 38 (s, 14.5 H|,
1.43 (s, 4/ 5 Hy, 1298,5nis(lifliepmeiylben3l|8EnB}-4-bip¢ragin-12H) , 3B B.,@@(fﬁ 1H) ,
3,65:3.87 (M 6H) |sifullds foRidaliyabilonad 40-7 42 (m 1K), |7 9akah| D= ]9.4
Hz, 1H). mlz = 411.97 (W 10 Coupling with thiophenol g (N@tho
| NTERVEDI ATE 62 teért-butyl
4- (2- pheny nnlo)trlz@@med»yﬁ rﬁ}l}aﬂlfoﬁaﬂlmﬁkrab’ihl-ﬁheﬂo[ﬁt-a]%ﬁ%@e -car boxXyT s € )) 15
tert-Butyl 4-(2-br§ B o[ 3,2-c]pyridin-4-yl)-1,4-di az¢p -claf boxy|l at e
(0.31 g, D.752 m 3%‘)"“ it verlzed KOH (0.084 g, 1.5 nmol cu( (j0. 1
g, 0.75 mmpl) was | mxed with DM (1 nL) before the addi.gion of & sol utfi on
of benzenethiol (Ql16 g, 1.5 mml) in DVF (1 nlL). The reaction mixture jwas
heatedtCJ&20H@7ba{mEEMmdh@mbﬁamwmﬁmwwmmwummmmwnpoure@| s Linca |pl ug
and el uted wi th chlprof@bm, fdh.didiEnliie crude product. 20 crude pfoduct
was purifipd by flg g Q toér%phyru5|ng ethyl acetate hexaﬁgé ( as
eluent to Sive 0.21 g of the desi red product, yleld 64% i90% pureg. 'H NMVR
(270 MHz, CDG¥3T— : s - -ég})[_q,zrs/ 2 YO (M 2R
3.36-3.43 (m 1H), 1H 3.64-3.73 (m 2H) | 8 4.95(]». 4H)
7.05 (d, JE 5.4 HA® Wehkﬁ“’zﬁk’f?desz (m 5H), 7.59-7.63 (m ZI¥), 7.8, d J=
5.4 Hz, 1H), mz 9 442.15 (MrH). 25
114 2-[(2-Naphthylmethyl)sulfonyl]-4-piperazin-1-ylthieno[3,2- ; N
¢Jpyridine hydrochloride ' E j
@O "
15 4-Piperazin-1-yl-2-{[4-(1,2,3-thiadiazol-5- N
yDbenzyl]sulfonyl} thieno{3,2-clpyridine hydrochleride |: j
= N
NN‘S
116 1-(4-Pyrrolidin-1-ylphenyl)-2-{(4-piperazine-1-ylthieno[3,2- @iﬂ' N
cJpyridin-2-yl) sulfonyl} propanone hydrochioride <) [ j
N
17 1-[4«(Diethylamino)phenyl]-2-[(4-piperazine-1-ylthieno[3,2- N
clpyridin-2-yl) sulfonyl] propanone hydrochloride “rggf E j
7 N
118 1-(4-Bromophenyl)-2-[(4-piperazin-1-ylthieno[3,2-c]pyridin-2-yi) o N
sulfonyl] propanone ‘©)L/-L E j
Br N
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Oxi dation of thio-derivatives (Method N) | NTERVEDI ATE 63 tert-Butyl
4- (2- phenyl sul fonyl )t hi eno[ 3, 2-c] pyridi n-4-yl)-1, 4-di azepane-| - car boxyl ate
30 A solution of tent-Butyl
4- (2-phenyl thi o) thieno[ 3, 2-c] pyridin-4-yl)-1,4-di azepane-|- carboxyl ate
(0.21 g, 0.48 mmol) and NaQAc (0.5 g) in ethanol (10 nmL), (pH -5) foll owed
by the addition of Oxone (0.64 g, 1.04 mmol) dissolved in water (1 nL). The
reaction 109 mixture was stirred at RT for 16 h. Additional Oxone (0.32 Q)
in water (1nL) was added. Full conversion of the SMwas obtained after 8 h.
Water (50 nL) and chloroform (30 nL) were added. The phases were separated
and the aq ! onbi nedorgani c
phases werle driedfover (MySO4), the solvent was 5 evapor ted tq digf;l‘e
1

crude product whi ¢hr(3Adehqspphidy])@d(4ipipemay eylbieroftadmridheghat aphy 0} 490),
to give 0.191 g of Slﬁﬂ@gg@@n&@d product as yellow oil (Yi Jplz 86% |9 pyr e.
1H NWR (270 MHz, |CDCl 3) 1.28 (s, 4.5 H), 1.38 (s, 4.5(H), 1.99-2.03|(m
2H), 3.31-3.40 (m_1H), 3.42-3.47 (m 1H), 3.63-3.69 (m 2H), 3.{85-3.98 (m
4H), 7.02 (d, 2= 51-Bheki;2-{(Wpiperazit]-4icro[G2clpymiindH) , 7. 76- 8] 01 (my JIIN
8.06-8.08 |(m lH).K}gm;mﬁ]pﬂgmggl (MtH). 10 Renoval of the @;ﬂyﬂ-c r%xyl ate
thod 0) EXAMPLE 83

N
yl)-2-(phenyl sul fonyl)thieno[ 3, 2-c] pyr&di ne hydrochl gri de

protecting| group %
4- (1, 4- Di azepan- 1+
tert-Butyl
4- (2- phenyl sul fonyl )t hieno[ 3, 2-c] pyridin-4-yl)-1, 4-di azepane-| - car boxyl ate
15 (0. 165 ¢pchém848 mmvl ) was dissolved in DCM (2 nL) and TFA (1 nl) was
added. The reaction m xture was stirred for 2 h. The sol vept was evapor at ed.
Met hanol and HCL i nGl et her was addedR?x 3) to give 0.118 of the desired
HC1 salt, yield _85% 98% pure. 1H NM (270 Miz d4), 6 2.45-2.52 (m
2H), 3.45-3,52/4 , 13, 70E3,3' \ml)“,-"' 4 A m MH), 4.30-4.40
(m 2H, 7. 2-S SHpT o 4 =514 ,'f’H), 112 20 (dd, J= 5,4,
1 Hz, 1H), 8.41°(d,~J=1 Hz, 111)% = 374.09 (9H—I—I—§:I). | NTERVEDI ATE 64
tert-Butyl

4-[2-(4-tert-butyl phenyl)thio]thieno[3, 2-c]pyridin-4-yl)-1,4-di azepane-| -
car boxyl5at d.e@ba bisehepe 6LBDOC privscted majpa kY Kaus,amnion d) thiophbetsiiR'csHYICufyo,i f i cat i on

by flash c TR i | / hexanes (2/8) as eluent gave
0.035 g, 9&%? g@%ﬁ%ﬁ?‘k}%&ﬁ?‘g a-ﬁﬁ@?ﬁﬂd}%@%&w

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 KCO3 (13.97 g, 101.2
mmol) was stirred in DMSO (20 mL) followed by addintion of tert-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 (MgSO,) 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. 'y
NMR (270 MHz, CDCl3) & 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, = 5.4, 1 Hz, 1H), 7.35 (4, J=1 Hz, 1H), 8.04 (d, J= 5.4 Hz, 1H). m/z =
20 398.91 (M+H), bromide pattern,
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CDC13) S 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 111), 3.62-3.72 (m 2H), 3.77-3.93 (411),
27

38
3.

7.04 (d, J= 5.4 Hz, 1H), 7. 7.34 (m 4H), 7.54-7.56 (m 111), 7.95 (d, J=
(
S

5.4 Hz, 1H). mz = 498.0 (M+H). 30 110 | NTERVEDI ATE 65 tent-Butyl
4-[2-(4-tent-butyl phenyl)sul fonyl]thieno[3, 2-c]pyridin-4-yl)-1,4-di azepane-|
- carboxyl ate Procedure B fromtert-butyl

4-12-(4-tert-butyl phenyl)thio]thieno[3,2-c]pyridin-4-yl)-1,4- 5

di azepane- 1- car boxyl ate (0.035 g, 0.070 mmol), Oxone (0.17 g, 0.28 mmol),
NaQAc (0.5 g) in EtOH (2 niLfoll owed by reversed phase chromatography (40--

70), gave RﬂiE oduct. Yield 17% 98% pure.'H NVR (270 MHz, CDC13)
S 1.32 (s,w, I§312\€’T(Es{s)lr9H) 2.05-2.15 (m 2H), 3.45-3.62 (m 2H),

3.75-4.13 (tene-beitil ﬁ;(!—.lﬁﬁmﬁtlﬂé’m([ﬂr,ﬂ-d]i]lt})ridiﬂ-Aaﬂ)-I,d-;diaizepaﬂ@l-&ai‘liqulhlté, 7.93 (d,
J=10. 8 Hz, 11). = 530.0.(MH).. 10 | NTERVEDI ATE

tert-Butyl 4%11%%‘?%?%’-%54%%%’%@W%¥%W@]‘F %%P%#?mc%qgm%f"n- 4-yl)-1, 4-di aze
pane-| - car&wh@hqsﬁh@gﬁdih@(mgmmdnr%li_mbtﬁkm , 35:8 amsiiNshdtzer Medyhod M
Purification by flash 15 chronmatography using eth acet at e/ hexanes (é/ 8) as
el uent _gavalbiboepuee sadopyieie (21018, NOR mmvh INPMSQ{36Ts)) Busifigiopsy fasts 1)
1.43 , 4. - 4 . : 1 o/, .37-3.45
(m 211y, igiaostypty Sooof b yiblonyoysd cifia £AMpr G vty hoc, HIANR: 37 7
(s, 111), 72FBMEHICDEE)S.1438 (5, 448 H), 1183 (s,74.99),(1096-3.31 fmd 21, 3.3683191 (m)1 H),= 470. 3

) - |
S (370 b AL i, P 5 iy O G104 6moLED) DO T2 1% (b i azepane.-

1- car boxyl of eHbrapesw €481 67 aiiigr t - Butyl
4-12-(3, 4-di'met hyl’phenyl ) t'hi o] t hi'eno[ 3, 2-c] pyri di n-4-yl)-1, 4-
di azepalfe- 1- car boxyl ate (0.022 g, 0.047 mmol ); OXONE (0.11 g, 0.19 mmol);

(40- 470 - o Rugae WL ARen B IMeBloaaMT300 o206 pure. It VR (270 Me, - ODCL3)
8 1.35 (s, 9H), 2.08-2.20 (m 2H), 2.33 (s, 6H), 3.52-3.59 (m 2H),
3. 83- 3. 88_ %@%D%ﬁé@ 18 (m 421) , 7.21-7.28 (m 2&1) , 7.31-7.35 (m
1H), 7.73-7 798.02 (d, J= 5.4 Hz, 111). mz 502. 21 (MH).
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 Cux(D)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,
CDCl3) 6 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, = 5.4 Hz, 1H), 7.22-7.32 (m, 5H),
7.59-7.63 (m, 1H), 7.97 (4, J= 5.4 Hz, 1H). m/z = 442.15 (M+H).
25
Oxidation of thio-derivatives (Method N)

INTERMEDIATE 63

tert-Butyl 4-(2-phenylsulfonylythieno[3,2-c]pyridin-4-yl)-1,4-diazepane-1-carboxylate
30  Asolution of fert-Butyl 4-(2-phenylthio)thieno3,2-c]pyridin-4-y1)-1,4-diazepane-1-

carboxylate (0.21 g, 0.48 mmol) and NaQAc (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
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30 111 | NTERMEDI ATE 68 tert-Butyl

4-[ 2-(1-naphthyl)thio]thieno[3, 2-c]pyridin-4-yl)-1,4-di azepane-| -
carboxylate The title conpound was obtained according to Method M
Purification by flash 5 chromat ography usi ng ethyl acetate/ hexanes (2/8) as
el uent gave 0.055 g. HPLC purity 99 % 'H NWR (270 MHz, CDC13) 8 1.37 (s,
4.5 H, 1.43 (s, 4.5 H, 1.89-2.20 (m 2H), 3.30- 3.40 (m 1H), 3,43-3.50
(m 1H), 3.60.3.90 (m 6H), 6.99 (d, J=5.4 Hz, 1H), 7.39 (dd, J= 81, 1 Hz,
IH), 7.50- 7 61 (m 5H), 7.79-7.88 (m 2H), 7.92 (d, J= 5.4 Hz, 1H),
8.40-8.44 (m 1H). th/z 498.26 (M+H). 10 | NTERVEDI ATE 69 tert-Butyl

4-[ 2-(1- napht sul f onyl enol 3, 2-c ridin-4-yl)-1, 4-di azepane- 1-
Sat bowyl ot IR Rk %E? Tt K aithBGrone (6.7 &) th water (Hnby woe added:

tert-Butyl
dle;zep;n)é ?‘u&l gﬁﬁ%agfﬁm%gi%ﬁgmg%ss a Whﬁy&one) édeJ}ﬁoréfoﬂ'% 2431)411811’)rrrr[)l );

NaQAc (0.5 wegg added EXherpheses yieye sephuatsdend the\ma@nsjplpﬁqwes @xtra@tvgm@r aphy

Cocrs) 5§ Syl ht cobBfiea B hnsed y i ar A Chor VIASRL] Bhe ol behlfis 22081
2H), 3. $5- Lvigordted todii)e theé chlde prodhct(whickddds) purifie® By re?reﬂsE-phﬁQe oBﬂoh)atog?apﬁ? 7.99

m 2 8.18 , .8.50-8.53 (m 111), 77- m 1
Eﬂ 7 H?;g 4. gjgo-(»bm,go gl%&ﬂ_gogﬁlzbdesued product as ygllow oil ( 1e1d 86%) 98% pure H( -

4- (1, 4- D aquatad i 2ricJo'r A8 61U PERALY! 4.5 M) £Oh b e b3 4y Py i ne

hydr ochl or

tert-Butyl 4m| 2H}, (3&243¢I7(1hJ n{)opb@ﬂm)(mum};m@s}i% @no{D, ’ZeMd}w 5ty 4Hy, }- 1, 4-
di azepane-| - carbox 4-di chl or ot hi ophenol (60 nyg,
159 - as B GE1 GBI 1B, 55 S e ARG Pl HE TATEY LM BRbCodur a5 A and
B descrjgped above. 'H NMR (CDC13) S 8.27-8.14 (m 1H), 8.11-8.04 (m 21-1),
7.87-7.80 (m 1H), 7.67-7.62 (m 111), 7.26-7.20 (m 1H), 4.18-3.98 (m
4H), 3.87- azem‘(anpfmm)t-puwlemrmxmt(motm):lg gpogoMetbod O 2H), 1.33 (s, 30

9H); M5 m z )Eﬁ]é@ﬁ?f"’ .The title conpound (50 ng, 95% was obtained as a
bei ge SO|I application of the general procedure C described above.

"H NVR ( 2704-{t#Diazepan-1-yl)-2-(phenylsulfonyl)thieno[3,2-c]pyridine hydrochloride
tert-Butyl 4-(2-phenylsulfonyl)thieno(3,2-c]pyridin-4-yl)-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 HCl in
ether was added (x 3) to give 0.118 g of the desired HCI salt, yield 85%, 98% pure. 'R
NMR (270 MHz, CHOH-d4) 8 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, 1 Hz, 1H), 8.41 (d, J=1 Hz, 1H). m/z = 374.09 (M+H-HCI).

INTERMEDIATE 64
tert-Butyl 4-[2-(4-tert-butylphenyl)thiolthieno[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) § 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 (4, J= 5.4 Hz, 1H). nv/z = 498.0 (M+H).
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112 CH3OH-d4) J 8.48 (s, 1H), 8.30 (d, J=1.85 Hz, 1H), 8.05 (dd, J=
8.58,1.98 Hz, 1H), 7.92 (d, J=6.86 Hz, 1H), 7.83 (d, J= 8.44 Hz, 1H), 7.69
(d, J=6.86 Hz, 1H), 4.4.41-4.34 (m 2H), 4.24-4.16 (m 2H), 3.76-3.69 (m
2H), 3.51-3.43 (m 2H), 2.52-2.42 (m 2H); M5 mz 442 (M+l). 5 EXAVPLE 85
4- (1, 4-Di azepan-1-yl)-2-[ 1- napht hyl sul fonyl )t hi eno[ 3, 2-cl pyri di ne

hydrochl oride The title conpound was obtained fromtert-butyl

4-1 2- (1- napht hyl ) sul fonyl ]Jthi eno-[3,2- c]pyridin-4-yl)-

1, 4- di azepane-| - carboxyl ate (15 ng, 0.029 nmol) follow ng Method O to 10
give 12 ng of the desired product yield 90 % 95 % pure. '"H NWR (270 Mz,
CH3OH d4) nIrErMEDIAPR ¢sm 2H), 3.45-3.55 (m 2H), 3.65-3.75 (m 2H),
4.06-4.26 (m 2H), 4.27-4.46 (m 2H), 7.58-7.80 (m 4H), 7.83-7.86 (m 1H),
8.06 (d, JtergButyt-[2-(4er+-Butylphedyl)tiogylithidno[3,2-e]pyridingd-yDsl,4-diakypand-153- 8. 56
(m 1H), 8.‘:%%-%1?& (m 1). mz = 424.06 (MtH HC1). 15 EXAMPLE 86

4-(1,4-D az Ep -yl )-2-[4-tert-butyl phenyl sul fonyl)thieno[ 3, 2-c] pyridine

Qytj r2 OE:T or Pdﬁg&ﬁheBtﬂcﬁﬂl e2rSUTPIOM A 4vies-bati e mdihib [thighs [8 12 c]pyidih-4-y1)-1,4-
-[2-(4-tert-but

| phenyl ) -

sul fony ] mafmpé,l%a%?ﬁyﬁﬁ;ap-ﬂsag,ﬁ-gzomom@@@sgw 5.0 D) NeRAe Oy, 1.3
nmo r 0
88 % pur e. % ﬁ%lqu?{%oﬁmg ﬁ%&mﬁa%@%@%ﬁ,lﬁg%b%ﬁ;gﬁﬁ?é’zﬁﬁz;om% .
g'H;ll_B' gg bmdgﬁkl)(ield%l'ﬂ?,—%.%glélefr];mxllo mmngbasaa?z 0(?9?),0 nsza»,m%) (gl .

,7.5-.7[%% .5;J2§.4I?z,1 ~90-8.04 (m  2H), 8.37
(S, 1H). ?5:_2 ., &(%3? ( Eé -é?l?) m, 6H), 7.20-7.27 m, SH), 7. 8(d, J=
4- (1, 4- Di a1R3ty, by osa] & fo.simeidyhphen.saldayy! ) t hi enol 3, 2-c] pyri di ne
hydr OCSIDOLI deI ;I'he title conpound was obtained fromtert-butyl 4-[2-(3,4
di met hyMphenyl ) -

sul fonyl ]tk ﬁié’ ridin-4-yl)-1,4-di azepane-|-carboxylate (6 ng, 0.012
nmol ) 30 f(li)‘llhf%vm ngﬁbgfk”h%d 0O to give 6 ng of the desired product, yield 88 %

89 % pur e. tér-BUYRA-[2-27,0-dikriethy(FIREVH o] thRend | BZ-c[pmyridikt-yI21 4 Bidzepineiy  2H) ,
3.42-3.51 (m. 2H), 3.67-3.76 (m 113 2H), 4.10-4.20 (m 2H), 3.58-3.70 (m
2H), 7.39-PAPPXYMHE 11.1) 7.64-7.67 (m 11-1), 7.79-

The title compound was obtained according to Method M. Purification by flash

15  chromatography using ethyl acetate/hexanes (2/8) as eluent gave 0.022 g, 95% pure. 'H
NMR (270 MHz, CDCl3) 8 1.38 (s, 4.5 H), 1.43 (s, 4.5 H), 1.96-2.04 (m, 2H), 2.21 (5, 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 tert-Butyl 4-[2-(3,4-dimethylphenyl)thio]thieno[3,2-c]pyridin-4-y1)-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).
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7.84 (m 2H), 7.89-7.91 (m IM 8.36 (s, 1H. mz = 402.07 (MtH HCl).
EXAMPLE 88 5

2-[ (4- Bronophenyl ) sul fonyl ] -4-(1, 4-di azepan- 1-yl ) thi eno[ 3, 2-c] pyri di ne
hydrochl ori de Trifluoroacetic acid (1 nm.) was added slowy to a solution of
tert-butyl 4-{2-[(4-

br onophenyl )t hi o] t hi eno[ 3, 2-c] pyri di n-4-yl }-1, 4-di azepane-| - car boxyl ate (26
ng, 0.047 nmmol) in CH2C 2 at 0 C. The reaction m xture was allowed to reach
roomtenperature, 10 stirred for 40 mn and then concentrated in vacuo. The
residue was twi ce re-dissolved in MOH and concentrated in vacuo. The

resi due was again dissolved in MeOH and an excess of IMHC in diethyl
ether (4 ni WTM@eEDIAM:Bsadded to the solution. Renoval of the solvents in
vacuo afforded the title compound (21 ng, 91 % as a yellow sh solid. 'H NWR
(270 MHz, Crapoibniybd-|B(8naghthyDthidihie[DB-clpydBlig-hylRE)-didzepané-tl, J= 6. 86 Hz,

1H), 7.87 15,7 gﬁat(‘-'m 2H), 7.66 (d, J= 6.86 Hz, 1H), 4.38-4.31 (m 2H),
4.22-4.14 (ROBYA®3 74.3°67 (m 2H), 3.50-3.42 (m 211), 2.51-2,39 (m

2H); M m zTHeEﬂle(dWrﬂp))uncE%éé\/EﬁiEn%accordmg to Method M. Purification by flash
2- (Pheny] sul fong éra4 pi era tyI t hi enoLS 2-c] pyridine_ hydrochl oride 20 To
a stirred s&iEpmps BIF}”tl get taﬁta e/hexanes (2/8) as eluent gaveO 055 g. HPLC purity 99

4-[2-(ph WNR mfﬁ 72 I 350
rrg,[ o(glgn%h? I'n é hanol’ C\/\g}s:%zgdcgquxon@ ﬁlnd% ter (}Igtjgt?g?l%g’%basﬁggctl on
Wﬁ.S nmoni t or 8d0 ky, H{M43Wﬁd}1nallﬂ),s‘:tmwmgn,rﬂ{)e6 pald, Wﬁsﬁaﬂﬂmﬁﬂ :319 Hi{c—

chr omat ogr ag, s roduct and the N-oxide,. ter
purifi ca?i OH]I Cﬁ% ﬁgg{ﬁ} gﬁ%kﬁ%iﬁg@gﬂﬁ'ﬁ iréz (b = et 18%: 141), 88 At eat ed
with HO i nagtierm/zFeossd gudan 25 was centrifugated and the supernatant was

removed. Ether was added, then centrifugated and decanted (repeated three
ti nes) 11% renove the excess HCI. The remaining ether was finally evaporated

in a SpeedV Yield 18 9% HPLC purity = 98% mz = 360.0
(M+H) . HNI\/I%%%;@ %TE%OI—I—M) Sppm3.56 (m 4 H 408 (m 4H 7.68 (m

4 H 7.77 (M-Bwqrﬁél-w(nnE]ﬂxthhzl)ﬂlud)xyﬁthﬁhho[m-c}pyﬁdwm-l A-didzefank2t-(m 2 H)
8.39 (d, é 79 Hz, 1 H). 114 EXAMPLE 90
2-(3- I\/Et boxfIar o &Gesul fonyl) - 4- pi perazi n- 1-yl -t hi eno[ 3, 2-c] pyri di ne

hydr ochl or i $fycedure B from tert-ButyI 4~[2 1-naphth 1)t1uo]t1neno[3 2-clpyri dln-4-y1) 1,4-
4-[2-(3- Met hoxy- phenyl sul fana/eg i eno[ 3, 2- ¢] pyri per azi ne-
1- car boky| i 8iaggppee-1-spboxylete ( &0 l/lésnmlb,aﬁ)ma @. 27)93 (84‘%51!11&!?@9;/&%@69 &hol
(130 1. 1 oyin BtOH (2 mL) followed reversed phase chromatography (40—70) gave 15 mg of the

product. Yield 26%, 93% pure. "H NMR (270 MHz, CDCl;) & 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-

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-y1}-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 (CDCl3) &
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 SH); 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,
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5 mmol) and tert-Butyl

4- (2- bronot hi eno[ 3, 2-c] pyri di n-4-yl ) pi perazi ne-| -carboxylate (215 ng, 0.52
mol ). 120 ny, 50% were obtained by the application of the general Method M
descri bed above. '"H NWR (270 MHz, CDCI3) S 1.48 (s, 9 H, 3.42-3.51 (m 4
H, 3.58- 3.67 (m 4 H, 3.74 (s, 3 H, 6.76 (dd, J=8.18, 2.38 Hz, 1 H),
6.84-6.92 (m 2 H), 7.16-7.23 (m 2 H), 7.51 (s, 1 H, 8.04 (d, J=5.81 Hz,
1 H; MSnz 458 (Mtl). The title conpound 10 was therefore obtained from
4-[2-(3- net hoxy- phenyl sul fanyl ) -t hi eno[ 3, 2-c] pyri din-4-yl]-

pi perazine-l-carboxylic acid tert-butyl (7 nmg, 7%, after triturating with

br ocedur os BRQHEIAS 8 BEITHT LAy, PY LS HERR IR GRY BBt (o 1.
8. 091( d, % 7;9§Qd3€= 6186 Hz}llm’ 7;837(11; J= 82134(Hn, 1%)—,1)7259 ?)(6121.5967865%, (), 4?#%-4.34;?0- 3933
g ML) V3 a0a% 324 e (2m s Ha'ed ooty 3313057, 20052042 (m, 20y IS 2

2-(4-thhox¢gb&p@@pg$ulfonyl)-4-piperazin-1-y|-thieno[3,2-c]pyridine
hydr ochl ori de

4-[ 2- (43Met hoxy- phenyl sul fanyl ) -t hi eno[ 3, 2-c] pyri di n-4-yl ] - pi perazi ne- 20
1- carboxyli 'EE%Srt-butyl ester was obtained from 4-net hoxyt hi ophenol
(130 ul, 177mo and tert-butyl

4- ( |2) br 2 ggtwlanggaa}exﬁnel-p_wz'-tiH:apﬂﬂllx)#lsl{li;lml)ﬂﬁ?qw%ﬁcmrm%mecm&i&ﬁ % hOaSa
mol ) . - % were isolate a catiqn e _gener 0]
descri bed é@g\%l.e corpp v(agy%tamqg,ﬁroéfﬁt%utﬂalfgz{g-negl}thﬁsﬁu&tgnﬂﬂ%@ogﬁ& (m 4
H, 3.58- %];gf%d(dﬂ-yﬂ—lw—dia%flﬁe-ﬁscarb%xﬂﬁe (5 ﬁ%,‘(ﬁ@%ﬁﬁlg f3lldHing KetRd(@lto J=5. 54
Hz, 1 H, 7.35 (s, H), 25 7.38-7.43 (m 2 H), 7.99 (d J=5 81 &z, :
M5 i nk W58 give)mg of the desired product yield 90 %, 95 % pure. 'H NMR (270 MHz, CH30H-ds)

4-[ 2- (4- nmet P n ul,f > 1 hl z i di.n-4- Tt i,p-1-carbo
xyl[ i c( acid é?@lge E&l&ﬁ)eétd’ggy%éagn’gm’g‘]péﬁé%ﬁf %’p%@’ g@@%ﬁ%@&ﬁ@rﬁﬁf‘?qm d by
t he appl i catd, 2R),afs8t"heo gﬂ,eng; AB3rsegad UAY sBcdesEd. e, BipR¥ 0 ga,HHsMFHi,NO

MHz, CDC13) 8 1.48 ﬁs, I-% 3.67- 3.91 %m 11 H, 7.01 (d = 8.97 Hz,

2H), 7.27- AE78.4%s, TH), 8.53-H36 (g, 11D, E8B8G% (mz 1. ;{27 42406 IOH-BCHY (m 2H); MB
mz 490 (M+l). The title conpound was thereby obtained follow ng Procedure
©: "HNW (CD30D) S 8.25 (s, IH, 8.09-7.89 (m 3H), 7.69 (d, J = 115 6.33
Hz, 1 H15 7.EXAMPLE 86m 2H), 4.00-3.93 (m 4H), 3.87 (s, 3H), 3.55-3.48 (m
4H); M5 nigz,3 Vi1 9 . s

4[_0 Pi per azi négiéﬁi“%ﬂ{’{ 41?m%5Mﬁ9fsjﬂﬂgww Dol 2 eInsEiding, 3 2 ¢ pyri di ne

hydr ochl or il@rochloride
The title compound was obtained from zert-butyl 4-[2-(4-tert-butylphenyl)-
sulfonyl]thieno[3,2-c]pyridin-4-y1)-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, CH;0H-dy) 8 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-yD)-2-[3,4-dimethylphenylsulfonyl)thieno[3,2-c]pyridine
hydrochloride
The title compound was obtained from fert-butyl 4-(2-(3,4 dimethylphenyi)-
sulfonyllthieno[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, CH;0H-dy4) 8 2.34 (s, 6H), 2.45-2.55 (m, 2H), 3.42-3.51 (m, 2H), 3.67-3.76 (m,
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2-{[4-(Trifluoronethyl)phenyl]thio}-4-piperazin-1-ylthieno[3, 2-c]pyridine
(0.42 mmol) was dissolved in TFA (1.5 nL) at 0C, stirred for 15 mn and
H202 (100 L) was added. The m xture was stirred at roomtenperature over
night. NaOH (2 M was added, 10 extraction with ethyl acetate (3X), washed
with brine, dried over NaSO4, The solvent was renoved and the product was
purified by preparative HPLC to afford 154.7 ng (86.2 %9. 'H NWMR (270 Mz,
DMSO-d6) S ppm 9.79 (s, IH) 8.56 (s, | H 8.35 (d, J=8.44 Hz, 2 H)
8.12-8.05 (m 3H) 7.79 (d, J=6.33 Hz, | H 3.98-3.96 (m 4H) 3.32-3.31 (m
4H); LC-M5 428 (M- H+; Purity (HPLC) 95% 15 EXAMPLE 93

nycr ocni or (A AHEAZD ) 2L R 1o (BTt B AL bt I s RIS B 1D "V et

10. 6 ng (6.7384%4n,aH),2%§9-2.91 (m, 1H), 8.36 (s, IHP m/z = 402.07 (M+H-HCI).
tert-butyl phenyl)sul fonyl]-4-piperazin-[-ylthieno[3,2-c]pyridine
hydrochl oride. 'H NVR 20 (270 WMHz, DVSO-d6) 8 ppm 9.57 (s, 1 H) 8.42 (s, 1

H) 8.26-8. 2% Ay kg 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); LCGM5 400 (M- H+; Purity (HPLC) 90%
EXANMPLE 594 2K4-BromophenyDsulfonyl]-4-(1,4-diazepan-1-yl)thieno{3,2-c]pyridine

2-1(3, 4- D'Cﬂy%c c{yl)sulfonyl] 4- pi perazi n-1-yl t hi eno[ 3, 2-c] pyri di ne- 2- sul
f onam de groc oride The title conpound was prepared foll ow ng Method

g/# gl z(l elld ‘TridTaofbacatic(a2id n%,)wastdN\ﬂnggg@%MgiguonM@t-ﬂﬁﬁyl 8- pm-9. 36 (S 1H
S
3.81-3. 77 ( ‘Ji?f éiﬂélfftéwééé(mpm#ﬂ-ﬁ)@ &é‘%@?p%gl-@ggquwer(2ﬁm& ﬁt% ( HPLC)

95 % 116
t0 Th 1
o (4 tort TEAMHERICI, ot 0 °C. The roaction mixture was aljowed to rench room temperature,

hydr ochldor istigred ©Ox dfienig @ndiﬂleg pox&eﬁ@ﬂateﬂmlv)zcum Thmteaﬂué wantwice feedidselvedlit o pH - 6

th sodi d t
2L (4 ert YRR RFER Tt RS ABF toiche vos pepin divrsfradin MeP e He (0. 42 5
nmol ) in etdxaaobf (ML dleﬁlm eﬂiemtrﬁﬁ) oa@sssmiﬂy kd®4d th the'sORMoh SERRIval sffee for 2
h and nore oxone (0.52 |) was_added. The reaction was stirred

over ni ght .SolNgRi&¢n Ygsuo a%ferde@ ﬂxeéltkem@mmtmd@bmge% Yox81 3 yallowishrsolidc B MBnet hane
2X 20 nL
(5120 1) aitythecrsn s o BRAOH A, 39556, EE M oA
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 a stirred 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 HC1 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, CH50H-ds) & 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, /=6.33 Hz, 1 H) 8.12 (m, 2 H) 8.39 (d,
30 /=079 Hz, 1 H).
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NVR (500 MHz, CH30H-d4) 8 ppm8.38 (s, 1 H 8.05-8.01 (m 3H) 7.80 (d,
J=6.59 Hz, 1 10 H 7.71-7.69 (m 2H) 4.15-4.13 (m 41li) 3.59-3.57 (411)
1.37-1.33 (m 9H); LC-Ms 416 (M - H)+; Purity (HPLC) 95% EXAMPLE 96

2- (1- Napht hyl sul f onyl ) - 4- pi per azi n- 1-yl t hi eno[ 3, 2-c] pyri di ne hydrochl ori de
15 The title conpound was prepared following Method MO Yield: 3.4 ng (0.2
%9. 'H NWR (270 MHz, DMSO-d6) 6 ppm 9.34 (s, 1 H) 8.82 (s, 1 H 8.44 (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
411); LCG-M 410 (M- H+; Purity (HPLC) 95% 20 EXAMPLE 97

2-[ (3- Fl uorophenyl ) sul fonyl ] - 4- pi perazi n-1-yl t hi eno[ 3, 2-c] pyri di ne-2-sul f ona
m de hydr ogila@fpideo@ - Br ono- 4- chl or ot hi eno[ 3, 2-c] pyri dine (190 ng, 0.50
mmol) in DM (1 nm) was added to 3-fluorobenzenethiol (95.5 ng, 1.0 mmol),
KOH (56 ny, 243-Methexy)benrdnSulionyIF4-piperazied-y-thienoi3|2)-c]pyridive hydrovhjoridehe

G i oa pl ug AR YR SroaRs T BigbLie Uriut i Bin iy sCol ved in A

(1.5 nL) at 1Qebandictdorl £albutyl @ﬂeWa@oaaméd £6inRohethSxyThibphdad0@ 36 PQ tL) was
added and the mxture was stirred at roomtenperature over night. 2M NaOH

was addedl, mayal) @étte?rérﬁuwlﬂr&éwmafb@pa&%? clnidied-yhpinerasinenlecarberylatt @éht was

(76 109 TRl P G20 B Bk ool B Bpliciiofict e plhéiai gy i, ™D
(d, J=5.69 Hescriedrdbove. I H RVIB(ATOMRL)CDCINGS mezs@rﬁ) 1112 3351)(n§4a® $.58- 4 H)
(4H obscured by solvent si rity 99%

EXAVPLE 55 &3 GBSl 140 T By 16 GapiPeibed b e, LA Abpa (5, LT 22
350 g (160 3 T R AR L b2 s 39, Xk Wi £ T,
(m 2H) 1. 66/a¢ th,ereﬁm‘é ob@ined from 4 [—&(SFmimozgspheﬁyh&mf&yth(esq[342 Hpyrling-ylls, 6H)
(ZHEE C§ S 95%|_|)plf %El}%%ﬁﬁf%b%%htp Leid %rt\f‘gur%yl (% Im%n ?‘JAQ ‘after tnml\r/stmg w1t1g Methymthér alf)suar 'ty

beige solid, by the application of the general procedures B and C described above. 'H

NMR (270 MHz, CD;0D) & 8.31 (s, 1H), 8.09 (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-ylj-piperazine-

20 l-carboxylic acid fert-butyl ester was obtained from 4-methoxythiophenol (130 ul, 1
mmol) and tert-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, CDCL) 5 1.48 (s, 9 H), 3.40-3.47 (m, 4 H), 3.58-
3.65 (m, 4 1), 3.79 (s, 3 H), 6.83-6.89 (m, 2 H), 7.15 (d, J=5.54 Hz, 1 H), 7.35 (5, 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-¢]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, ] = 8.97 Hz, 2H), 7.27-7.37 (m, 1H), 7.93 (d, ] = 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 (CD;OD) 8 8.25 (s, 1H), 8.09-7.89 (m, 3H), 7.69(d, ] =
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2-[ (2- Met hoxyphenyl ) sul f onyl ] - 4- pi per azi n- 1-yl t hi eno[ 3, 2-c] pyri di ne

hydrochl oride The title conpound was prepared follow ng Method M Q Yi el d:
14.7 ng (7.6 %9. "H NWR (270 MHz, DMSO-d6) S ppm 9.33 (s, | H) 8.24 (s, |
H 8.15 (d, J--5.94 Hz, 1 H 15 8.00 (dd, .)L--7.92, 1.48 Hz, 1 H 7.77-7.68
(m 2H) 7.28-7.18 (m 211) 3.30 (s, 4H) (7H obscured by solvent signal);
LC-Ms 390 (M- H4Purity (HPLC) 99% EXAMPLE 100 2-[ (2, 4- D nmet hoxyphenyl)

sul fonyl]-4-pi perazin-1-ylthieno [3,2-c]pyridine 20 hydrochloride The title
conpound was prepared following Method MO Yield: 42.7 ng (20.5 %. '"H NWR
(270M—|z DMSO-d6) 6 ppm 9.39 (s, 1 H) 8.37 (s, I H 8.13 (d, J=5.69 Hz, 1

7.68-7 ( 6 H 3.29
(& 49 (f%%fff’%scured'f%&(ﬂg»é’%fyéﬂ%‘)é?gﬁﬁw 9 287 SF0 % s S G B
(HPLC) 98%m/239EHXANBLE 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 following Method MO Yield:
17.8 ny (9E§3@&01PLEb12 NIVR (270 M—Iz DI\/ISOd5) 6 ppm9 32 (s, 1H) 8.27 (s, 1 H
8.15 (d, J=5. 7.67 (d, J=5.94 Hz, 1
H 7. 3557. éeleazwrb ygz-ibi trsﬂwpyle@y!mhwllsulwl}ebir:m{éécﬂpmﬁlsy sol vent
signal); NE'F deM - H) +Purity (HPLC) 98% 118 EXAMPLE 102
2-[(2, 5- D| enyI )sul fonyl ] -4-pi perazin-1-yl thieno[3, 2-c]pyridine
hydr ochl or i2elg4- (’Irm@drombthyhlnhepwlﬂlﬁltb}vﬁbmpmnpdﬂdﬂheﬁlolﬂ Dejpygdive (hétimdoD. Vi el d:

5. 13- 16 s despivehip AT Mg gyt s myBBEEGop 10 hadeat g

J=7.67 Hz, The ixtdre3as(strred a&o&ﬁ tﬁ%perituié)ovgr mEht(RaOR (2 W)) Waskddés, 3 H) (7H
obscured by sol vent signal); LC +, Purity (HPLC) & 99% 10
EXANVPL E01 0 3xtraction with ethyl acetate (3X), washed with brine, dried over NaSO4, The solvent was

nyar ochl of el ghe aspliel s -l Re bitpdeatld P ECR, SEISRABEISR A v ol o
22.6 nmy ( 1THNNR. (mmwBMsnaﬁ)M-@m mg dH) 856 pspnnm k2 (cSJ—SlAAH)Iz 2BP (s, 1
(H% , BJ 5 ég 8HJ3:5@5 @ %1)5979('@ J=. }Zng 1@@3(%8 356 (m 4H) b 432551 (1-11,74%? (es?) 752
428 (M - HY"; 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-dg) 8 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 %). !
NMR (270 MHz, DMSO-dg) & ppm 9.36 (s, 1 H) 8.51 (s, 1 H) 8.38 (d, /=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 %.
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15 J=7.34 Hz, 2 H 1.10 (m 3 H) (4H obscured by solvent signal); LC M 388
(M- H+;, Purity (HPLC) 100% Schene 7 20 Legend to Schenme 7: i) nBuli,
diethyl ether; ii) S02 gas; iii) benzyl brom ne(s), DVF, heat; iv)

di am ne(s), K2CO3, DMF, heat; v) HCl, diethyl ether. |INTERMVEDI ATE 70 25

Li t hi um 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 nmol) was suspended in
dry ether (100 m) and the m xture was cooled to -78 C under N2-atnosphere.
n-BuLi (1.6Min hexane, 15 nlL) was added and the reaction m xture was
stirred at -78 C for 2h. S02 (g) was then bubbled threw the reaction

m xture fogpxhanNpr b4 er the gas bubbling had stopped the 119 reaction m xture
was stirred fore one nore hour at -78 C and was then allowed to warm to

r oom t enpefdtdfed-Butylphprdsulionsli-d-pipexazinddyltidenndd)2wipyridine hythubcblnddwas hed

' e nex 8 @34 RAR oD FREHE oty WEERG vbr 85 soder ke B a6 s

ppm 7. 26 ( was dddefl t6r2-8@-rert-bufyifhenfl)thiv]-44pipdrazith 1 §1thitng G,Z-d]pﬁmﬁﬂe bz 1 H. M

(M Li+l) 234 Be f.sultanate salts (Metho TQ a suspenS| on of
l'ithi um)’4 s RIVER, a@‘?ﬁ‘c‘?@“ﬂ-‘i?%@ﬁga%s%ﬂﬁ?mte@é@ f°f@h4321 MRF) in
dry DWF (Zofﬂfﬂs(@@@gﬁﬂg&ﬂuﬁlpﬁé‘s@ﬁﬁ@d L A8 ctidh W sﬁﬁ@h oszr the

m xture 10 heated wth stirring for 16 hat 110 T_ showed

desi red pr adiigd to taainwre, §K@a0tlpngﬂthd10éhrmethw2m2ﬁignmﬁméthn soﬂ\(mbwwas treat ed

Suspensi on o H8ePRNE e AU BRRERRLE:. YOI A0 R B alOH o1 e

reacted f uwaomMHmmHmmda) pinh 838 (s 2 Hsltsodses)oh(lhl IH)SUSsLd, 448, SQDHz,qf
chlorine (Meth a e sol utions of ben IsulfoelnDI\/FS nL) are
added pBt ass 7Jr1rr7c (Bbr?g()é 1('5147i3 () B. 953 3D 1ol .33 (m, 9H); LC-MS 416 (M

tert-butyl PRLA gxr/boxyl ate (155 ng, 0 84 nmmol ). The resulting
m Xt ures ariell)heat‘é(gﬂ? ?6 h at 110 C. LCMS shows desired conpound and no

starting material. The reaction m xtures are filtered and then the sol vent
renmoved ungwlaﬁ?guced pressure. The desired conmpounds are isolated pure
fol |l ow ng fve HPLC. BOC-deprotection (Method R)

2-(1-Naphthylsulfonyl)-4-piperazin-1-ylthieno[3,2-c]pyridine hydrochloride

15  The title compound was prepared following Method M-O. Yield: 3.4 mg (0.2 %). 'H
NMR (270 MHz, DMSO-ds) 6 ppm 9.34 (s, 1 H) 8.82 (s, 1 H) 8.44 (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 EXAMPLE97
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-dg) 8
ppm 9.34 (s, 1 H) 8.45 (s, 1 H) 8.16 (4, /=5.69 Hz, 1 H) 7.97-7.93 (m, 2H) 7.76-7.62 (m,
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The BOC N-protected piperazine derivatives are dissolved in HCl/ diethyl
ether (1 nL, 1.0 at roomtenperature and stirred for 16 h. Renoval of the
sol vent under reduced 25 pressure gave the crude hydrochloride salts.
Trituration with acetonitrile gives the desired conpound as a white solid.

| NTERVEDI ATE 71
tert-Butyl-4-[2-(benzyl sul fonyl)thieno[3, 2-c]pyridin-4-yl]piperazi ne-|-carbo
xyl ate 30 Lithium 4-chlorothieno[ 3, 2-c] pyridine-2-sulfnate (0.44 nmol) was
treated with benzyl brom de (0.59 nmmol) as described in Method P above and
then reacted further with tert-butyl-piperazine-I|-carboxylate as descri bed

8. 14 (d, 1) JElH I U ofscpallyRiRlpfs aﬁ%ﬁﬂ?@l@lwﬁ‘ﬁ?@%ﬁw 445

(s, 2H),%99§0356(m4l—|) 3.40-3.45 (m 4 H), 1.49 (s, 9 H; M5 (ESl+)
for C23 H27 N3 04 S2 nmlz 474 (M+H) +. HPLC 77% RT 3.93 min (ACE3 C8 50x4mm
5-50% acetonitrile in 3 mn). 5 | NTERVEDI ATE 72 tent-Butyl-4-(2-{

[4-(trifl uBKeMRIB/9Y benzyl | sul fonyl }thieno[3, 2-c]pyridin-4-

yl ) pi perazjne- 1-carpoxylate Lithium . ) )

4- chl ordt ht-4Msig] szd@ppfﬁﬁ-awﬁ@zizx ~Lylthienefd 2-qlpyridinghydyochlorider eated with 4 10

trifl i i. i d b
&nd then °?E%’~'2%Yée‘?§’9ﬁ’3?%‘% S B O Rl A e P e o
descri bed NMR/@UIMHQDMSM@IS pﬁm®232g($,116H?/8 20-8r14t(mn ZH) 266 Xd, /BEEYEIzsDl i d. 1H

Mo o ¥ 19?5%33)735%%8%2 165, OB 3128 (& 31 (43 Sbsginse by Salyenigigmals 1y

3.36-3.49 (g 4bl 1. @{mc)g\gﬁﬁ (ESI+) for C24 H26 F3 N3 04 S2 nmlz 542
15 (MtH) +. HPLC 71 % 4. mn (ACE3 C8 50x4mm 5-50% acetonitrile in 3
m n). INTERVEDI ATE 73

t ent - But yI W []%gg br omobenzyl ) sul fonyl ]t hi eno[ 3, 2-c[ pyri di n-4-yl } pi perazin
e-1- carboXxyl at'e Li t hi um 4-chl orot hi eno[ 3, 2-c] pyri di ne-2-sul finate (0.44

mol ) was 2-l{(zaMedlowypli‘en?l)s&lfmyﬂmpwfdztmlﬁyﬁhieﬁﬁbﬂic]mﬂinedqrddmw‘rideed in
Met hod P alBEve and th reacted, .furt

tert-butyl %‘?‘I’?Z‘?ﬂ’i’@n ¥@5 PisBEse fllgw: %ﬁ%‘ﬁ%@dﬁf’w A mel78 il d 0.023 g
(10 mverm(ﬁm@ﬁi,Dﬁfstg@s)sgbin@.aslﬁ NYRs.0800 1 My%.155@5 ofuB 149 (d, J=6

Hz,
15 8.00 (dd, /=7.92, 1.48 Hz, 1 H) 7.77-7.68 (m, 2H) 7.28-7.18 (m, 2H) 3.30 (s, 4H) (7TH
obscured by solvent signal); LC-MS 390 (M - H) Purity (HPLC) 99%.

EXAMPLE 100
2-[(2,4-Dimethoxyphenyl)sulfonyl]-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-dg) & 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, /=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-Dimethylphenyhsulfonyl}-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,/~=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 (5,
3H) (7H obscured by solvent signal); LC-MS 388 (M - H) Purity (HPLC) 98%.
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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 nlz
554 (MrH)+. HPLC 77 % RT 4.07mn (ACE3 C8 50x4.6mm 5-50% acetonitrile in
3 mn). |INTERVEDI ATE 74 tert-Butyl-4-(2-f ,
[3-(trifluoronethyl)benzyl]sulfonyl}thieno[3,2-c]pyridin-4- 30

yl ) pi perazi ne-| -carboxyl ate Lithium

4-chl orot hi eno[ 3, 2-c] pyridine-2-sulfinate (0.44 mmol) was treated with 3-
(trifluoronethyl)benzyl brom de (0.59 mol ) as described in Method P above
and then 121 reacted further with tert-butyl-pi perazi ne-1-carboxyl ate as
described in Method Q Yield 0.023 g (10 % over tw steps). Beige solid. '"H
NVR (300 MHz, CDC13) S 814 (d, J=6 Hz, 1 H, 7.85-7.912 (m 1 H),
761772@Q§AMPLE102750760(m1 ,712731(m2H) 4.74 (s, 2 H,

2422( viet) - 23t Diaengiphand euibnrhia mlppeaee W Raol 2T righd st Bloniier ) o
in M n) The WEWM@aZ%rdp@feﬁf@lﬂvﬁhg Ntethdd M-O. Y1eld 169mg 8 8 %). 1H

L 2. ELEQEMEO@W&%MHZ%{%W /1) 8288 1 b 5.4 R G iy 794,

4- chl oroth| L I th 2,5-
bis(trifl u ?%n@r %%%{71 bp%}fgﬂ%d gg” fgfggfgaég% \@%gt ?/b%fgw P above
and t hen amze(el, ¥ Hy (fibobsenrtd by esivend sigydl); RCRISBRS(NE LHY aPimeyj]—IBL@) as
described in Method Q Yield 0.01 g (4 %over two steps). Beige solid. "H

NVR (300 % cDC13) 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 S2 miz 610 (MrH)+. HPLC 73 % RT 2.36nin
(YmMC oS A BE#0310-90 % acetonitrile in 3 nin). | NTERVEDI ATE 76 20

e oar bo G FAPIRENRRE b AR W hGROL dpgriflitiyatbdinchige ) PPl 22! !
ol ) was ﬂﬁleatledomp¢1hnd4wasmpla§eﬂﬂelﬁmwhg)mmodé£(®.‘Eﬁldrﬁ@JG)mgl(slldé%):rli}bed in
vort but yi NNBEHME P o $10.6 el hisd M8 4R (4da56 B LY 0. 005 g
25 (3 % H;Jv%rost(\‘loﬁtgaﬁﬁ 1 1867987 38\t Dom) THINR=039% a1y XA 1§30ty (d. J=
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%.

Scheme 7

20
Legend to Scheme 7: i) nBul.i, diethyl ether; ii) SO, gas; iii) benzylbromine(s), DMF, heat; iv) diamine(s),
K;COs;, DMF, heat; v} HC], diethyl ether.

INTERMEDIATE 70

25  Lithium 4-chlorothieno{3,2-c]pyridine-2-sulfinate
2-Bromo-4-chlorothienof3,2-c]pyridine (5.00 g, 20.1 mmol) was suspended in dry ether
(100 ml) and the mixture was cooled to —78 °C under Np-atmosphere . n-BuLi (1.6M in
hexane, 15 mL) was added and the reaction mixture was stirred at =78 °C for 2h. SOz (g)
was then bubbled threw the reaction mixture for 1h. After the gas bubbling had stopped the
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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; M (ESI+) for C24 H29 N3
04 S2 mz 488 (MtH)'. HPLC 69 % RT 2.06m n (YMC ODS AQ 33x3nmm 10-90 %
acetonitrile in 3 mn). 30 122 | NTERVEDI ATE 77 tert-Butyl
4-(2-{[5-chloro-2-(triiluoronethyl)benzyl] sulfonyl}thieno[3, 2-c]pyridin-4-
yl ) pi perazi ne-| -carboxyl ate Lithium

4-chl orot hi eno[ 3, 2-c] pyridine-2-sulfinate (0.44 mmol) was treated with
5-chloro- 5 2-(trifluoronethyl)benzyl brom de (0,59 nmol) as described in
Met hod P above and then reacted further with

(575 T ARSI AR A SRR RS A PRS0

| H), 7.80e ToddBtefuperaburk]) The prekipitateGhatthm fadmiell wad filkdred and ®asied with BheBto33 (m

lsle)m( 235%%‘3 . gr“q}qqﬁ’fékﬁi‘ﬂm Sib%@éf?{f’%z’%?ﬁ“ﬁa %‘E‘%@ foe;’\‘éf%ggfy ﬂ%%fiF?gBB %04

acetonitril R M NMR R ol&) I -
4-{2-[(3, 4- Fg]ﬂlﬁl ?Jt%rnob}gnzy )&SEEI fon l?ﬁtghl(gn(s)?%ﬁﬂ%“ lrll{%i;? 993‘5’3‘5 fgﬁ&?r ]éHP ne-| -

car boxyl%at e8.1(dL Fhidiie.4-IBh MS QMHiiehdp3, 2- c] pyri di ne-2-sul fmate (0. 44 mmol )
was treated with 3,4- bis(trifluoronethyl)benzyl brom de (0.59 mmvpl) as
described in Method P above and then reacted further with

tert-butyl -me[ﬁgeraaanﬂﬁsdlﬁﬁmbﬂw@ﬁtﬁmap) descrl bed in I\/Et hod Q Y| eld 0.014

(6 % over two ste zp B? ge soli1d. ! ];%9 17821(m
H, 7.71 (s To 3 syspens 1 1§g4(qlhlorqt}qq510[3tg cggyr(déne-%sﬂﬁnatg( 183’6’84 rpﬂno H ,
1.49 (s, 9 %%&ﬁ%@mﬁ% a %yl'ﬂ?o%u&@@d\é% Hthob3 g%@ t}(e'\él:h*i'lﬁe HPLC 64

% RT 2.02mn Yo acetoni t ri |
| NTERVED ATiatz m@rstlrrmfyt lﬁlh{alelp(°§ Bndbfmbhbﬁwesiwlegl deslirfed m;ad]ictmné no

i ooy i Sadimileti B 8RR ARIe 04 ihite G35 B GliR phivddtedimiophenol G0 me). 5 5.
di met hoxybemdyidsrelbedder (6Oh. Ihesuspkisicswshefitrddoeaihing vwﬂt faeterDMPEXaALANd t hen

reacted further with tert-butyl-piperazjne:|-carboxylate as described in
Met hod Q YT@?H‘a@ﬂélzwﬁfe%CM FIAthoRPUEigetion. Bei ge” solid. 1H NVR (300 Mz,

CDC13) 8 8.14-8.18 (m | H), 7.55

(o]

—Q

15  Nucleophilic substitution of chlorine (Method Q)
To a crude solutions of benzylsulfone in DMF (4 mL) are added potassiuin carbonate (172
mg, 1.25 mmol) and fert-butyl-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-yl]piperazine-1-carboxylate

30  Lithium 4-chlorothieno[3,2-clpyridine-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
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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+) for C25 H31 N3 06 S2 mz 534
(MtH) +. HPLC 69 % RT 1.99min (YMC ODS AQ 33x3mm 10-90 % acetonitrile in
3 mn). 123 EXAMPLE 104

4- (Pi perazinyl)-2-(3-nmet hoxybenzyl -sul fonyl )-thienopyrldine A 1:1 m xture
of lithium 4-chloro-thienopyridine-2-sulfinate (0.176 g, 0.734 ninol) and 2
5 met hoxybenzyl brom de (0.295 g, 1.47 nmmol) in DWF (5 nL) was heated at 100
C for 2h. To the m xture was added Boc- pi perazine (546 ng, 2.94 muol) and
the reaction was heated at 110 C for 1.5h. The sol vent was renoved and the

& (a1 but yiorskyl MR GOt CESTRS AL P B, #2920 s s

met hoxy benzyir@ulszﬁyhfﬁ 2i Iemmm 3 (ma4 }EhMOGG%SF(ﬁ-DHQBt pdg psr ogpctIswas
di ssolved in 2 10 ded to obtain 21.9

ng of 4- (pl(Eéi*‘éf‘f’rr@%H%F" Né 041%%'?‘/6)@%@4?@ %Lﬂﬂﬁﬁ:ﬁﬂkﬁéﬁ@d@ﬂ%l% 1HNVR

CD30DY D2 7.51-7. 48 111), 7.39-7.35
e 1), 6. 53 3, ?r??&l&e%%%‘{’esmi“é%)( IH. 6. o6 39)(m oH) . 3. 61 3. 58

(m 411)5 3.19-3.13 (m 4H), 2.96 (s, 3H), 2.92 (s, 2H); M5 (ES1l) 404 (M +
H) +; Purity, YMC) 94% 15 | NTERVEDI ATE 80

tert-Butyl M’%ﬁf@?% fonyl ) thieno[ 3, 2-c] pyridi n-4-yl ] pi perazi ne-1-car bo
xylate LitferuButgi4(0- gnqtﬂmmhﬁﬂﬁﬂ)@abm]s@lm@i}&ﬁm[B;zr:tqpﬁ.aiam4 mol ) was
treated wt benz 1=lfrom de (tO 59 mmol ) as described in Method P above and

t hen react eY)HRETR werbeydate o ¢ - but yi - pi per azi ne-1 - carboxyl ate as

ﬁﬁczgggdwﬁ%@&m&sﬁgpﬁ@dﬁeéluﬁmmﬂmowmm tlﬂﬁH)SO"d 1H

7.15-7. M0 ((iflwrompst )d)bseazs(lbromzder()o 593uBab) as %Clﬂmi mWho@ aoveanbthem 4 H),
%

3 oam v ( ackaug il e R bl e e B dosdifbia Widng dif e 770 KT

tz ( Fe Ez%u lsu(b ODELE Vs dvepitpe ERp) Bdigyddliai SNNMR @00 Mz, ichos) $19.96 of -onzde
er uty

4-[ 2- (benzyH5d15BoBA (s 7 RS BER TP B, 728-736] (81, fdDad S hés. 21Bad AAlat e
(0.01 g, ggctlli‘?;gbg 3%%&%2 299 S 99BSEIS! (RSH ISk M BOFFRNE O L8,V 58

desired pro N
15 (M+H)". HPLC 71 %, Rr4.07min (ACE3 C8 50x4mm, 5-50% acetonitrile in 3 min).

INTERMEDIATE 73
tert-Butyl-4-{2-[(3-bromobenzyl)sulfonyl]thieno{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 ferz-butyl-piperazine-1-carboxylate as described in Method Q. Yield 0,023 g
(10 % over two steps). Beige solid. 'H NMR (300 MHz, CDCl3) & 8.16 (d, /=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 (ESIH) for C23 H26 Br N3 04 S, m/z 554 M+H)". HPLC 77 %, Ry
4,07min (ACE3 C8 50x4.6mm, 5-50% acetonitrile in 3 min).

INTERMEDIATE 74
tert-Butyl-4-(2-{[3-(trifluoromethyl)benzyljsulfonyl}thieno(3,2-c]pyridin-4-

30 yl)piperazine-l-carboxylate
Lithium 4-chlorothieno{3,2-c]pyridine-2-sulfinate (0.44 mmol) was treated with 3-
(triflucromethyl)benzylbromide (0.59 mmol) as described in Method P above and then
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30 solid. Yield 0.009 g, (100 %9. Wite solid. 'HN (300 MHz, DWVSO d6) 6
8.98 (s, 1 H, 8.13-8.20 (d, J=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, 2 124 H), 3.60-3.70 (m 4 H), 3.22.3.34 (m 4
H; M5 (ESI+) for C18 H1I9 N3 02 S2. d Hmz 374 (MH +. HPLC 90% RT
2.91m n (ACE3 C8 50x4.6mm 5-50% acetonitrile in 3 MIIl). 5 I NTERVED ATE 81
tert-Butyl-4-(2-{

[4-(trifluoronethyl)benzyl]sul fonyl}thieno[3,2-clpyridin-4-

yl ) pi perazi ne- 1- car boxyl ate Lithium

4-chl orot hi eno[ 3, 2-c] pyridine-2-sulfinate (0.44 mol) was treated with 4-

(trifluoronmebéivd RREZYHIPIPOMHS- ﬁzﬁcrg’z?nm&i)o atl B desbrfed 1 ?M%@Gy Hqabove

and then 10 reacted further Wth tert buty pl per azi ne- ate as
descri bed i B.0Neg (i@ Qvervtivelsteps). BRigg s¢lid ' H/d\mml(mum;@D@);)Sldﬂgé,bcﬂ [ d "H

799 (5, 1 Hiz a8 B il .61 7 o) 35 4m Gl Lo Tt g,
3.36-3.49 (474 s, b1H) 4549 7%, 8 1) 1508, § BRIS cEog) SR€2A0GE: 15 i, gz m 2 542

(MeH) +. HPLC 71 % ,RT 4. 07min 550 % acetonitrile in 3
nin). 15 EXMI%)O@[PLC 85 %, RTZ 13min (YMC ODS AQ, 33x3mm, 10-90% acetonitrile in

4- Pi perazi ng gn‘rﬁl'z {[4-(trifluoronethyl)benzyl]sulfonyl}tbienoj3,2-c]pyridin
e hydrochl ori tert-Butyl 4-(2-{ [4-(trifluoromethyl)benzyl]sulfonyl }
t hi eno[ 3, 2-c] pyri di n-4-yl) pi perazi ne- 20 1-carboxylate (0.02 g, 0.03 mmol)

was treated in Method R to gi ve the desired product as a white
o o R EREIARESS

solid. Yiel %9 White solid. '"H NVR (300 MHz, DVMSO d6) 8 9.25

(s, 1 H), Brei2B@yRe(1-12,2bis{trifldofdineth 1stlfodyl} thiehdf3(2-efpyridin4- H) . 5. 12
(s. 2 H- PRI m 4’8“; NG (Esflzgehfﬂ%]r Lo dbS Syt s . P
442 (M) +. yl)ﬂﬁ@z%hﬁathxﬂa‘%m n (ACE3 C8 50x4.6mm 5-50 % acetonitrile in

Dok o 2 1t hi
2, 22 LNGEREBNATE G Bl s ST BEO UG 5311 1 ene
4-chi or ot h bﬂ@ﬁm@om@tbylbbmﬁbmmmowmm) t9desdribedun Metlas R stee entl thet h 3- 30

lr) ;g(r:r?ggnzyl 1berac n& Hn‘thgr wé}? te%ut}l-palgergzeu?& -car ox3}la eas &escrclLed i Rfe\{hoda(i' qﬁelﬁen
0.01 g (4 % over two steps). Beige solid. '"H NMR (300 MHz, CDCls) & 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 %,
Rr 2.36min (YMC ODS AQ, 33x3mm, 10-90 % acetonitrile in 3 min).

INTERMEDIATE 76
20  ftert-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 fert-butyl-piperazine-1-carboxylate as described in Method Q. Yield 0.005 g
25 (3 % over two steps). Beige solid. 'H NMR (300 MHz, CDCl3) 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 (BSI+) for C24 H29 N3 04 S, m/z 488 (M+H)". HPLC 69
%, R 2.06min (YMC ODS AQ, 33x3mm, 10-90 % acetonitrile in 3 min).

30
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further with tert-butyl-pi perazine-|-carboxylate as described in Method Q
Yield 0.023 g (10 %over two steps). Beige solid. I|HNW (300 MHz, CDC13) 8
8.16 (d, J=6 Hz,1H), 125 7.50-7.55 (m 2 H), 7.32-7.40 (m 2 H, 7.10-7.24
(m 3H, 4.44 (s, 2 H, 3.61-3.73 (m 8 H), 1.50 (s, 9 H; M (ESI+) for
C23 H26 Br N3 04 S2 mz 554 (MtH)+. HPLC 77 % RT 4.07mn (ACE3 C8

50x4. 6mm 5-50 % acetonitrile in 3 mn). 5 EXAMPLE 107

2-[ (3-Bronobenzyl ) sul fonyl ] - 4- pi perazi n-1 -yl thieno[3, 2-c] pyridine

hydrochl ori de tert-Butyl

4-{2-[(3-bronmobenzyl)sul fonyl ]thieno[3, 2-c] pyridin-4-yl}piperazin-|-

car boxyl at eNtEROEDIATEF704 Mol ) was treated as described in Method Rto

gi ve the desired product as a white solid. Yield 0.013 g (67 %9 Wite
solid. 'H WQ%@-(W clmm-mﬂh@)ml@etbyllwen@ﬂ]sulfohm}tlﬂew,(mmwmn-nz 1H,

8.05 (s, 1y lpfgﬂ;n%ﬁgmb&xggt , 7.53-7.58 (m | H), 7.43-7.45 (m 1

H, 7.19-7: 3.24-3.35 (m 4 H: M (ESI+) for
C18 H18 Br LifRiufi4-SflorothitnofB MCZpﬁﬁﬂle(Mﬂlﬂniate (6RK @A 01) Was BEated FQRISChlACE3 C8

50x4. 6 % | 15, 1 ER ATE 8 B |
12103 a TR e m B AP ridh BTy desdines MY E boye a1 theh azi ne- | -
car boxyl at geabfied Rirthet #ith ?érﬂb@t&h?@&%ﬁe@-cﬁﬂb@i&lht@ 13 Sesgnﬁéﬂ ﬁn'l\ﬂéthé‘d QOYi% mm' )

was treated with 3,4- bis(trifluoroneth benzyl brom de (0.
descri bed OR1%B(hdFo pvealbeo stepsidBeigesplid2 Nb@l:ﬁ@ﬂ MHz,t(E{é@by\issm-S 14 (m, 1

(6 b over| HLPEL SRR L PR B B S B F s S S e (o
H, 7.71 (sH);Ll&Q(s,ﬁmME ESIH)Tor @24125 GIEQNGWS%MM@Q%H&@LCW 8 H),
1.49 (s, (ESI+ for C23 H25 F2 N3 04 S2 miz 510 HPLC 64 %

RT 2. oéom r(“a(%3 M3md%/%0aééﬁﬁwpmlﬂne3mm)3 i n) 25 EXAMPLE

108 2-[(2,3-Difl uorobenzyl )sul fonyl ] -4-pi perazi n-1 -yl thieno[3, 2-c]pyridine
hydrochl ori de The BOC group was renoved fromtert-butyl 4-{2-[(3, 4-
di f 1 uor obe BXVERBEIIIAAY 7Bt hi eno[ 3, 2- ¢] pyri di n- 4-yl } pi perazin-1-car boxyI ate

VB, dg/;s L% éﬁty? 4 {Xieﬁf dﬂ]“é’%’é‘g’(&'} Xto ﬁ““‘@‘h@e‘(‘ai’“ din- %‘vﬁi’%%iéﬂ(]) U (d,
J=5.5 Hz, Zatoxyldte26-7.35 (m 1 H), 7.15-
15 Lithium 4-chloroth1eno[3,2-c]pyndme-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, CDCls) & 8.17-8.21 (m, 1
H), 7.71 (s, 1 H), 7.07-7.39 (m, 4 H), 4.59 (5, 2 H), 3.55-3.68 (m, 8 H), 1.49 (s, 9 H); MS
20 (ESTH) 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-yI} 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 zert-butyl-piperazine-1-carboxylate as described in Method Q. Yield 0.02 g

(10 % over two steps). Beige solid. "H NMR (300 MHz, CDCl;) & 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); MS (ESI+) for C25 H31 N3 06 S; m/z 534 (M+H)™. HPLC 69 %, Rt 1.99min

(YMC ODS AQ, 33x3mm, 10-90 % acetonitrile in 3 min).
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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); 126 M5 (ESI+) for C18 H17 F2 N3 02 S2. d H mz 410
(MtH) +. HPLC 90 % RT 1.07min (YMC ODS AQ 33x3mm 20-50 % acetonitrile in
1.5 min). EXAWPLE 109 5

2-[ (4- Bronobenzyl ) sul fonyl | - 4- pi perazi n-1-yl thi eno[ 3, 2-c] pyri di ne

hydr ochl oride Lithium 4-chl orothieno[3,2-c]pyridine-2-sulfinate (0.42 muol)
was treated with 4- bronobenzyl brom de (0.59 nmmol) as described in Method P
above and then reacted further with tert-butyl-piperazin-I|-carboxyl ate  as
described in Method Q The BOC protecting group was renoved using Method R
Yield 0.024 g (12 % over three steps). 10 Wiite solid. 1H NVR (300 MHz,
DMSO-d6) 6 8.99 (s, 1 H), 8.18 (d, J- 5. 5 Hz, 1 H, 802 (s, 1 H, 7.69 (d,
J-55HzEXAnMPLE1®9(d J= 8.5 Hz, ,717(d J= 8.5 Hz, 211), 4.95

3 973 MG (ESI+) for C18 H18 B
§\|3 02 > (ﬂ3 (ﬁﬁer%iﬁ?'lﬁgzb(‘éﬁ@" ybeugyks 3)}%““?%3%% gYI\/CJr)CDSO,rAQ 33x3mm
20- 50 % aceA onlirixiureof lithiunb4-ehiojo-thidnop PidRieNER1fiddte B3 :tseg,t&ﬁufmzdmlﬁlar(cﬂz-

2,5-bis(trif]| uoromethyl benz I sulfon | 1t hi eno i di
£/| ) pi per5gz|rﬁ L?X}@gﬁ%’ dmi ¥ ] mm)c/) }mDMF (S[mL) was hg/ated at 100 °C for 2h.

20 bi o(rri f Tt ‘?%%éé‘%@?%@%%wé&h?@“ﬁé‘% B bnd B3 e B 0 oa P
above and theeted ar HACCeidr ﬂﬂht’ﬂwsowmhwis&bmmlwdtaylﬂﬂwq@@dmbm&f Wagpurhmﬂysb/ate as
(4 % over twp ste ) Belg_e solid. LH

described in Metho ]
NI\/R (I?,oo @EP%%P% 0?’6‘1“( él'941mg5° § (4ﬂdﬂuthy~8ﬂ(beﬂxlﬁﬂpqraﬂq}yl) (4-7.85 (m

4.76 . ot
fhétho bkﬁz, 1&11&@%% tﬁi@n@?ndﬁe"?heb% ﬁot&t&ﬁa@&%et }n%ls (l)ﬂ/fgssolgeéﬂg R%(; 36mH)n

I\/S ( Egjg for
(YMC AL 98 Myﬁﬂﬁ angot wd ot (dethen ves fdded tommnrﬂh)? mgxMvRiperazinyl)-2-(3-

dine. hydreRp TR RN R CRSRRRT Eifs Bea G e © T

4-(2-{[ 2, 5 ’(H—VﬁB(&ﬁHI‘IPUUDL?)fSS(m 1H), 692—685(m, IH) 6.64-6.59 (m, 1H), 6.48-6.39 (m,
benzyl]sulfonyl}thle lgo r L din X é erazi ne- I-carbox | at e usi ng
Met hod R YAED) 816 135@2(211,&1@130 @13(1W14rﬂ)e 86(5 3, 1292423  40AMCE d5) 8

9.30 (s, 1 i, piitgaIREE, chlumn YMC) 94%.

15
INTERMEDIATE 80
tert-Butyl—4-[2-(benzylsulfonyl)ihieno[3,2-c]pyridin-4-yl]piperazine-l-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, CDCl;) 8 8.14 (d, J=5.5 Hz 1 H), 7.27-7.40 (m, §
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 (ESI+) for €23 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-(benzylsulfonyl)thieno[3,2-c]pyridin-4-yllpiperazine-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, DMSQ-d6) & 8.98 (s, 1 H),
8.13-8.20 (d, /~8 Hzl H), 8.00 (5, 1 H), 7.64-7.71 (m, 1 H), 7.18-7.35 (m, 5 H), 4.93 (5, 2
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127 H), 8.19 (d, J=5.5 Hz, 1 H), 8.00-8.07 (m 2 H, 7.85 (s, 1 H), 7.69 (d,
J=5.5 Hz, 1 H, 522 (s, 2 H, 3.24-3.33 (m 4 H; M (ESI+) for C20 H17 F6
N3 02 S2. d Hmz 510 (MtH+. HPLC 90 % RT 1.08mn (YMC ODS AQ 33x3mm
30-60 % acetonitrile in 1.5 mn). 5 | NTERVEDI ATE 85 terl -Butyl

4-{2-[ (4-met byl benzyl ) sul fonyl ] thi eno[ 3, 2-c) pyri di n-4-yl } pi perazi ne-| -

car boxyl ate Lithium 4-chl orothieno[ 3, 2-c] pyridine-2-sulfinate (0.44 mol)
was treated with 4- 10 net hyl benzyl brom de (0.59 mml) as described in

Met hod P above and then reacted further with

tert-butyl-piperazi ne-1-carboxylate as described in Method Q Yield 0.005 g
(3 %over two steps). Beige solid. 1H NWR (300 MHz, CDC13) S 8.15 (d, J=6
gz 13Hé7 ﬁf@sdwo%mfh H)73 893, §4érﬁ 41&3 Mééﬁsyﬁfoflélé%w%@%% égl @PH]?%@O 0221 Hg o
N3 04 S2 nﬂi%\é@Hlwg;wmm@glmm(%cmszsmm,(w @mom@ewmrm 10- 90
%acetonlt in 3 mn). EXAMPLE 111

2-[ (4- Met h enzyl )sul fonyl ] -4-pi perazin-1-yl thieno[3, 2-c]pyridine

hydrochl ori de The BOC group was renoved fromtert-butyl 4-

{2-[(4- t%? Elf:_,‘;g}{}{]](c;nyl]th|eno[3220
c]pyridgE # | -carboxyl ate using Method it Yield 0.05 g (75 9.
Wi te sol 'tﬂd—Bﬁ?lﬂE?-{(ﬁ@t@iﬂ\ﬂ(dﬁammgﬁb‘] S%I]ﬁlﬁwme%og,zwpyrﬁhﬂ& (d, J--5.5 Hz,

1 H), 8.01 H, 7.19 (s, | H,
7.11 (s, 1YPplperazine-1-garhoxylate 4 86 (s, 2 H); MS (ESI+) for Cl9 H21 N3 02

acet oni 1 11 1A MSRCETS orining T glage @ert¢W%ﬁt§9ﬁhqm oo

[ 5- chl or o- Za(maonoiﬂeﬁgﬂ)bamﬂybmbleémy imcd)dsfdestyibed i Mevhod B,aBevd anf iteindi n- 4-

D P st S heE P S bibetiane - speborylate 45 pssribedaMethod QeYicld ¢ 1

5-chl or 0- Q2 (15 Bw%egﬁf,&)yé%}g eaa! '@rmﬁo@w coEk)s 836 @eges ped in

Met hod P above and then reaéted further w
tert-butyl i pei- 5961rﬂé,J-—=9:HzBdiby7é?és,éﬁ),dk%?%éd,tiﬁ)l\kih(@&ﬂ),3\49e3GO 0.019 ¢

(7.5 % over yen St epsho B4 95, 583 (b iR FRY Mitos FARF0E, Buddrp 14 (m

(M+H)". HPLC 71 %, Rt 4.07min (ACE3 C8 50x4mm, 5-50 % acetonitrile in 3 min).

15
EXAMPLE 106
4-Piperazin-1-yl-2-{[4-(triflnoromethyl)benzyl]sanlfonyl} thieno{3,2-c]pyridine
hydrochloride
tert-Butyl 4-(2- {[4-(trifluoromethyl)benzyl]sulfonyl} thieno[3,2-c]pyridin-4-yl)piperazine-

20  1-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 (ESK) for C19 H18 F3 N3 02 82 . C1 H m/z 442 (M+H)",
HPLC 90 %, Rt 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-1-
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 fert-butyl-piperazine-1-carboxylate as described in Method Q. Yield 0.023 g
(10 % over two steps). Beige solid. '"H NMR (300 MHz, CDCls) & 8.16 (d, J=6 Hz, 1H),
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128 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
4 H, 3.63-3.72 (m 4 H, 1.49 (s, 9 H; M5 (ESI+) for C24 H25 O F3 N3 04
S2 mz 576 (MtH) +. HPLC 74 % RT 2.30min (YMC ODS AQ 33x3mm 10-90 %
acetonitrile in 3 mn). 5 EXAMPLE 112 2-{
[5-Chloro-2-(trifluoromethyl)benzylj sulfonyl}-4-piperazin-1-ylthieno[3, 2-

c] pyri di ne hydrochl ori de The BOC group was renoved fromtert-butyl

4-(2-{[ 5-chl oro- 2-

(trifluoronethyl)benzyl]sulfonyl}thi eno[3 2 c] pyri di n-4-yl) pi perazine | -carb
oxylate using 10 Method r. Yield 0.012 % . Wiite solid. '"H NWR (300

Q/HZU ?“’?8 d?n)soﬁl S @0 2(}?97 %21’})40 (gn %Brﬂgv 26 7( m(m, 31*-%,2 %4 §§2m8§if~%73 I(lgl_%7 (s,
H, 3.65-3.H, 1($ﬁ (s49 By;, MB BSL). fenczaﬂizaBrw 0@3(@3554 (o)™, EPRCIT A4 CRTF3 N3

10- 57 % acet ORREHAGET GE 30 g, SO et B or e pucyl

4-{2- [(3,5 di met boxybenzyl ) sul fonyl ]t hi eno[ 3, 2-c] pyri di n-4-yl } pi perazi ne-1| -

car boxyl w]ghm 4-chl orot hi eno[ 3, 2-¢] pyri di ne-2-sul finate (0.44 mmol )
was trea ed 3020 di net hoxybenzyl brom de (0.59 nmpl) as described in

Met hod P abQs{g-aﬂﬁnwmyljﬁﬂféhﬁ%&t-ﬁiﬂé&iﬁrl-mh@n&[?@Ic]pﬁ?d’ihe gwx%"cﬁﬁhﬁs :

- car boxyl ate as descri bed over two steps)

Bei ge sol i dfert-Bnumm{@é@ebwbewbm@f)mﬂ]@emm cﬂmd%m -49yljiperzzi®sl- (s, 1

e g0 (s> §BepdnyThe (GO B0 ininl) vias Hhaipdysiitecsbed o Mbamof EOE give Cﬁﬁ:é%rgé“% -
|l st o Bt
e el TE SR Tt b (A e 1305085 T { e . dnde 1 s B st

S's.”ﬁt hog?ﬁg@yi iﬁ“ﬁ 130*7‘% hhhi ﬁ?w;[ ?9—‘?3%IHWHF'4I@833 &'%f&@arﬁ%ﬂo@%@c Ogggg 96
9. 09g( s, 1 1BSIH) for CIS H18 Br N3 02 SZ ClH m/z 452 (M+H) HPLC 90 %, R+ 3.30min

(ACE3 C8 50x4.6mm, 5-50 % acetonitrile in 3 min).

15 INTERMEDIATE 83 _
tert-Butyl 4-{2-[(3,4-difluorobenzyl)sulfonyl]thieno[3,2-c]pyridin-4-yI} 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 fert-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 % acetonitriie 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 terz-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-ds) 8 9.34 (s, 1 H),
8.22 (s, 1 H), 8.18 (d, /=5.5 Hz, 1 H), 7.70 (d, J/=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);
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H, 8.18 (d, J= 6.7 Hz, 1 H), 8.02 (s, 1 H, 7.69 (d, J= 6.7 Hz, 111),
6.45-6.48 (m 1 H), 6.35-6.38 (m 2 H), 4.84 (s, 2H), 3.61-3.67 (m 4H),
3.58 (s, 6H), 3.24-3.33 (m 4H). M5 (ESI+) for C20H22N304S2 niz 434 (M-H) +.
HPLC 90 % RT 1.60 min (ACE3 C8 50x3.0mm 10-97 % acetonitrile in 3 mn). 5
EXAMPLE 114

2-[ (2- Napht hyl nmet hyl ) sul f onyl | - 4- pi per azi n- 1-yl t hi eno[ 3, 2-c] pyri di ne

hydrochl ori de 2-(Brononet hyl ) napht hal ene was used according to Method P-R
to give 12.4 ng of the desired product. 1H NWR (270 MHz, CH3OHd4) S ppm
(obscured by CH3OH, 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, J=6.60 Hz, . M5 (M#1l) 424. EXAMPLE 115

4- Pi per azi M%(B@H—)Zf‘o{b‘is a%z%ﬁ?h%@' @%ﬁ'mé%’bgﬁﬁﬁfykﬂfig‘ﬁd’%y 75;131?[3 2-clp

yridi ne ydrochl ori de 4 Br ononet hyl 3-thi a e was
used accor qiYN§ OBSMEQ G 3RIR 20650§h eeetondtri ing .Sohin)he desi red product "H NMR
(270 MHz, CH3OHd4) 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, J6.33 Hz, 1 H 7.96- 8.13 (m 4 H) 9.31
(s, 1 H. MXAMPLE1688. 20 EXAI\/PLE 116

i_ ul( ?O%Irs]r * ?%ﬁﬁ%‘ﬂé‘l’eﬁvﬂﬁ%ﬂiﬂ“&] Pgragﬁl-laiﬁtﬂx%ngp)él-ctjggrrlgl% :l)’lydrocLP¥'{(fedl n-2-yl)

2- Br ono- |-(L4m%491ﬂbfﬁﬂﬂeﬂd[¥bw}ﬁﬁwﬁﬂeei SAfeRe wmnﬂag%a%%ém 4.0 Method P-R
to give 25 19.6 IT? desired product. 1H NVR (270 MAz, CH3OHd4) 8 ppm
RgY.

2.02-2.12 (brqmape brzmw (0559 mmel) a&dascml(ed in Yethod P abpve andtheregded s, 1 H)
0203, 0 o b s oy e 3R okl g Fythots 19, 150
EXAVPLE lli)rotectlng group was removed using Method R. Yield 0.024 g (12 % over three steps).
LGt R RS LB R RETAS b A%t AT R 3 SHR 1)
(s, 1 H), 7.69 (d, /= 5.5 Hz, 1 H), 7.53 (d, /= 8.5 Hz, 2 H), 7.17 {d, J= 8.5 Hz, 2H), 4.95 (5,
2 H), 3.62-3.68 (m, 4 H), 3.27-3.32 (m, 4 H); MS (ESI+) for C18 HI8 Br N3 02 52.CIH
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(triflnoromethyDbenzylbromide (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, CDCl;) & 8.16 (d, /=5.8
Hz1 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 1), 1.49 (s, 9 H); MS (ESH) 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 fert-butyl 4-(2-{[2,5-(trifluoromethyl)-
benzyl]sulfonyl}thieno[3,2-c]pyridin-d-y!)piperazine-1-carboxylate using Method R. Yield
0.024 g (100 %). White solid. "H NMR (300 MHz, DMSO-dg) 5 9.30 (s, 1 H), 8.25 (s, 1
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2- Brono- 1| -[4-(di et hyl am no) phenyl ] et hanone et hanone was used according to
Method P- 5 Rto give 9.0 ng of the desired product. "H NVR (500 MHz,
CH30Hd4) S ppm 1.16 (t, 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, | H 7.98 (d, J=8.48 Hz, 2 H)
8.03 (d, J=6.59 Hz, | H) 8.47 (s, 1 H. M (M+l) 473. EXAMPLE 118 10

1- (4- Bronophenyl )-2-[ (4-pi perazin-1-ylthieno[ 3, 2-c] pyridin-2-yl) sulfonyl]
et hanone 2-Brono-I-(4-bronmophenyl)et hanone was used according to nmethod A
to give 3.4 ng of the desired product. 1H NVR (270 MHz, CH3OH d4) S 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. 98 819 (d3/249)5 Bz,06H), 8.0038:67 @GR, 2H1), 785 (&)1 18), 259(8,/=5.51z, 1'¥D, £.b41) 481.
15 EXAMPLE

1 (5 bt oy PR 34333 (1 BDdS BST) for ORI R M3 92820 .30y 1) sul fonyl ]

et hanone -0 ¥Bim met hod A
to give 1. SM*PH}THHPL?%E /gggq??‘gﬂg&?oduct ]B@[A%% 27%@%%&@%%?5 ppm

3.54 (s, 2H1*1))355662(m20J1003Hz 4H)382(s 3 H 4.06-4.18 (m
411) 7.20 (dd, J8.05, 2.24 Hz, 1 H) 7.34- 7.49 (m 2 H 7.57 (d, J=7.39 Hz,
| H 7.84 (d, J6.60 Hz, 1 H) 8.06 (d, J=6.60 Hz, 1 H 8.41 (s, | H. M
(M+l) 432. N¥FKARNHMIEDIAZTB 835

1- Phenyl - | t hiengl 3,2-¢ ridin-2- ulfon | 1. et hanone
2. oromo. 1- peRyRL IRk GrBettb e bbb nerlie-Wplpecrine s > o of

t he desi re@arbggﬂguct "H NIVR (270 VHz, CH3OH d4) S ppm 3.55 (s, 2 H

357366 4.10- 4 (m_ 4 H) 7.46-4.57 (m 2 H) 7.66 (t, J=7.39
. L B U emotss-clpyrpice: 2omltiate (0 44amol was Gomed MR 48 1) 5. 40 (s,

111 Pi ber a2|( gwe@qu%%ﬂzr? flllIl 3@&3- S u]t)? C?W IBOdf I-ﬁ Bv? ?‘1(1) thflél:eagtc PYri di ne
hydr ochl or fidther with tert-butyl-piperazine-1- carboxylate as descnbed in Method Q. Yield 0.005 g
(3 % over two steps). Beige solid. 'H NMR (300 MHz, CDCly) 6 8.15(d, /=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
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  ¢]pyridin-4-yl}piperazine-1-carboxylate using Method R. Yield 0.05 g (75 %). White
solid. "H NMR (300 MHz, DMS0-d6) 8 9.18 (s, 1 H), 8.17 (d, J=5.5 Hz, 1 H), 8.01 (s, 1
H), 7.67 (d, /=5.5 Hz, 1 H), 7.38 (5, 1 H}, 7.19 (s, 1 H), 7.11 (s, 1 H), 7.00 (s, 1 H), 4.86 (5,
2 H); MS (ESI+) for C19 H21 N3 02 S2 . C1 H m/z 388 (M+H)' HPLC 90 %, Rr 1.65 min
(ACE3 C8 50%x3.0mm, 10-97 % acetonitrile in 3 min).
25
INTERMEDIATE 86
tert-Butyl 4-(2-{[S-chloro-2-(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 5-chloro-
30  2-(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
0.019 g (7.5 % over two steps). Beige solid. 'H NMR (300 MHz, CDCL3) § 8.12-8.14 (m, 1
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I /NJI Y(© N 1221-(3-Chl oro-2- net hyl - benzenesul fony_ N (

1)-4-piperazin-1-yl -1 Hpyrrolo[3,2-" ) c]pyridine hydrochlorideCIN

1231-( 3, 4- Di et hoxy- benzenesul fonyl)-4 -pi perazin-1-yl-IH pyrrol o[ 3, 2-c] py)
( ridine hydrochloride/ N O -0O 1244-(4-Piperazin-1-yl-pyrrolo[3,2-c]p

yridi ne-1-sul fonyl)-benzonitril ehydrochl oride' CNJ CN

1251- (4, 5-Di chl oro-tbi ophene- 2-sul fonyl)-4-piperazin-1-yl-1Hd S/'N

pyrrol o[ 3, 2-c] pyri dine hydrochloride(" JIl CIN /N

1261- (2- Chl or 0- 4-f | uor o- benzenesul f onyf |

| )-4-piperazin-1-yl-1Hpyrrolo[3,2-C " J c]pyridine hydrochlorideN F 132
1271° Phenyiuins Bansge i) 9@3'747@'636{ Hg d7¥s 2;&521%49% (h3s By, 33,64 gy | di ne

hydr ochl or| Chl or o-'t hi ophene:
4 H), 1.49 (s, 9 H); MS (ESI+) for C24 H25 C1F3 N3 04 S; m/z 576 (M+H) HPLC 74

%, Rt 2.30min (YMC ODS AQ, 33x3mm, 10-90 % acetonitrile in 3 min),

5 EXAMPLE 112
2-{[5-Chloro-2-(trifluoromethyl)benzyl]sulfonyl}-4-piperazin-1-ylthieno[3,2-
c¢]pyridine hydrochloride
The BOC group was removed from tert-butyl 4-(2-{[5-chloro-2-
(trifluoromethyl)benzyl]sulfonyl} thieno[3,2-c]pyridin-4-yl)piperazine-1-carboxylate using

10 Method r. Yield 0.012 g (92 %). White solid. '"H NMR (300 MHz, DMSO-ds) 8 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, /=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 CI1 F3 N3 02 82 . 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-ylI} 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 tert-butyl-piperazine-1-carboxylate as described in Method Q. Yield 0.02 g
(10 % over two steps). Beige solid. 'H NMR (300 MHz, CDCl;) 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 (5, 2 H), 3.54-3.72 (m, 14 H), 1.50 (s,
9 H); MS (ESI+) for C25 H31 N3 06 8, m/z 534 (M+H)", HPLC 69 %, Ry 1.99min (YMC

25 QDS 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 fert-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
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a-/5 (N2128 1N IHI I 3 2 peraz n- -p -y - J -pyrro

10

15

20

25

30

H), 8.18 (d, /= 6.7 Hz, 1 H), 8.02 (s, 1 H), 7.69 (d, /= 6.7 Hz, 1H), 6.45-6.48 (m, 1 H),
6.35-6.38 (m, 2 H), 4.84 (s, 2H), 3.61-3.67 (m, 4H), 3.58 (s, 6H), 3.24-3.33 (m, 4H).MS
(ESI+) for C0H2oN304S2 m/z 434 (M+H)". HPLC 90 %, Rt 1.60 min (ACE3 C8
50x3.0mm, 10-97 % acetonitrile in 3 min).

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,) 5 ppm (obscured by CH;0H, 4H) 3.70-
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-y1-2-{[4~(1,2,3-thiadiazol-4-yl)benzyl]sulfonyl} thieno{3,2-c]pyridine
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-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, /=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.

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
19.6 mg of the desired product. 'H NMR (270 MHz, CH30H-d.) 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,
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-c] py ridine hydrochlorideN
1- (4-Butyl - benzenesul fonyl ) -4-pi perazin-1-yl-iHpyrrolo(3,2- \ 129c)pyridi ne
hydrochl oride/ NJI (° tN
1301- (4- Phenoxy- benzenesul f onyl ) - 4- pi perazin-1-yl -1 H pyrrol o(3,2- CN)
c) pyridine hydrochloride N /
1311- ( Phenyl sul fonyl ) - 4- pi perazi n-1-yl -1 H pyrrol o[ 3, 2-c] pyridinel ~ [
hydrochl ori de6: 1J = - /
1321-[(4-d il orophenyl ) sul fonyl]-4-piperazin-1-yl-IHpyrrolo[3,2--.1 [ N
c] pyridi ne hydrochlorideld = O N
1331- [ (4- Matshamephany! ) sul fonyl ] 4-pi perazin-1-yl -1 Hpyrrolo[3,2--( ]
c] pyridi ne hydrochloride” J
f/ (Dxethylammo)phenyl]-z [(4-piperazine-1—ylthieno[3,2-e]pyridin—2—yl) sulfonyl]
ethanone hydrochloride
2-Bromo-1-[4-(diethylamino)phenyl]ethanone ethanone was used according to Method P-
5  Rtogive 9.0 mg of the desired product. "H NMR (500 MHz, CH;0H-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, /~6.59

Hz, 1 H) 7.98 (d, J=8.48 Hz, 2 H) 8.03 (d, J=6.59 Hz, 1 H) 8.47 (s, 1 H). MS (M+1) 473.

EXAMPLE 118

10  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;OH-dy) & ppm 3.55 (s, 2 H) 3.56-3.67 (m, 4
H) 4.08-4.26 (m, 4 H) 7.68 (d, /=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.

15
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, CH;0H-d,) & ppm 3.54 (s, 2 H) 3.55-6.62 (m,

20  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, /=7.3% Hz, 1 H) 7.84 (d, /=6.60 Hz, 1 H) 8.06 (d, /=6.60 Hz, 1 H)
8.41 (s, 1 H). MS (M+1) 432.

EXAMPLE 120

25  1-Phenyl-2-[(4-piperazin-1-ylthieno[3,2-c]pyridin-2-yl)sulfonyl]ethanone
2-Bromo-1-phenylethanone was used according to method A to give 1.2 mg of the desired
product, "H NMR (270 MHz, CH;0H-ds) & 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, /=7.39 Hz, 1 H) 7.86 (d, /=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.

30

131



1341-[ ( 2- Met hoxy- 5- net hyl phenyl ) sul fonyl ] - 4- pi perazin-1-yl-1H _N\ [
pyrrol o[ 3, 2-c] pyri di ne hydrochloridel NO J 133

1354- Pi perazin-1-yl-1-{[2-(trifluoronethyl)phenyl]sul fonyl}-1H- ~ 'F/ FK
pyrrol o[ 3, 2-c] pyridi ne hydrochloridei NF Scheme 8 1 iv Ill R4 5 R4 Legend
to Schene 8: i) Ethylchloroformate, TEA, acetone, NaN3; ii) Bu3N, DCM and

di phenylether; iii) POC 3, NaOH 1iv) BOC protected amnes (R ), K2CGB,

DMSO, v) NH3 gas Na, NH4Cl, THE vi) Sul phonyl chlorides (R ), NaH THF;
vii) HC /diethyl ether, nethanol. 10 | NTERVEDI 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, O 125npl) and TEA (13.5 niL,
0.187 nol) +iih@getone (300 nl) was added ethylchloroformate (17.9 nml, 0.87
nol) dropw se. The reaction was stirred for 1.5 h after which NaN3 (13 g,
0.200 nol) in H20 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 Iighf*bﬂ%mm solid. This conpound was

taken to the next step. | NTERVEDI ATE 8\1&@
|
Nz i
4

R

EXAMPLE R =

121 4-Piperazin-1-yl-1-(toluene-4-suifo ~ |
nyl)-1H-pyrrolo[3,2-¢]pyridine hydrochloride )©/ [ j

N

122 1-(3-Chloro-2-methyi-benzenesulfony _oL. N
)-4-piperazin-1-yl-1H-pyrrolo[3,2- [ ]

N

c]pyridine hydrochloride ol

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-¢]p
yridine-1-sulfonyl)-benzonitrile hydrochloride

125 1-(4,5-Dichloro-thiophene-2-sulfonyl)-4-piperazin-1-yl-[H-
pyrrolo[3,2-clpyridine hydrochloride

126 1-(2-Chloro-d-fluoro-benzenesulfony
1)-4-piperazin-1-yl-1H-pyrrolo[3,2-
cJpyridine hydrochloride

132



1- Benzyl - 1, 5-di hydro-pyrrol of 3, 2-c] pyri di n-4-one was prepared by the
literature procedure according to C. Ducrocq; E. Bisangi; J-M Lhoste; J.
M spelter; Tetrahedron, Vol 32, pp 773-780, (1976). To a stirred solution

of n-tributylam ne (30 niL) in diphenyl ether (150 nmL.) heated to 195 5 C was
slowy added during 30 minutes a solution of the acyl azide dissolved in DCM
(150 nmL). The reaction m xture was stirred at 195 C for 1 hour and then

cooled to

room

t enperature
the reaction m xture and the

crude solid was triturated with ether to glve 6. 89 g (819@ of the pure

product. H
270.16) S

H) ,
1- Benzyl

1- benzyl - 1,

the reacti

6, 57- 6.
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49 (m

-4-chloro

5-di hy
on was

e %ﬁ?&ﬁ?h?%ﬁfﬁﬁfﬁgﬁﬁFTS

v L
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and the m xture was washed with sevd
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starting
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95% 135 | NTERVEDI ATE 92 tert-Butyl
c] pyridin-4-yl) pi perazi ne-1-car boxyl
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.19

131 1-(Phenylsulfonyl)-4-piperazin-1-yl- 1H-pyrrola[3,2-¢cIpyridine
hydrochloride

132 1-[{4-Chlorophenyl)sulfonyl]-4-piperazin-1-yi-1H-pyrrolo[3,2-
c]pyridine hydrochloride

133 1-{{4-Methoxyphenyl)sulfonyl]-4-piperazin-1-yl-1H-pyrrolo[3,2-
¢]pyridine hydrochloride

134 1.{(2-Methoxy-5-methylphenyl)sulfonyl]-4-piperazin-1-yl- 1H-

pyrrolo[3,2-c]pyridine hydrochloride
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tert-Butyl

4- (1 -benzyl -1 Hpyrrol o] 3, 2-c] pyri di n-4-yl ) pi perazi ne-| -carboxyl ate (383 ng,
5 0.488 mmol) was dissolved in THE (6 nL) and liquid anmonia (10 nL) in a 30
mL vial. Na (67 ng, 2.93 nmol) was added in portions and the reaction
turned violet. After 30 mn NH4ClL (sat) was added and the reaction was |et
to roomtenperature The THE was renoved and, the residue was extracted with
DCM Recrystallization (DCM Heptane) gave 112 ng of a white solid. 1HNWR
(Cb30D) 8 8.66 (s, 1H), 7.89 (d, 1H, J =5.80 Hz), 7.13 10 7.11 (m 1H)),
6.89-6.86 (m 1H), 6.57-6.56 (m lkb 3.67-3.60 (n1 8FD 1 48 (s, 9H); M5
(E|S|?’] 30;3 ™3 3 ; 1 . l'ﬂl d 'HIIU lO)FUI '

sul phonyl dtion: tert-buty r 1 di -4 Fperrazine- 1

car boxyl atje (tota ”T”@@f*hWﬁthfm@é&WW ) dISSO|Ved in|T [

di spense tfo 10 nL|15 vials with screwcap. A suspensi on H ( 0 ﬁ488 nmol ,
1.5 equiv.]) in THE (15 nL) was dispense evenly to thg vi-al s conmtaining|the
solution of tert-butyl 4-(1H pyrrolo| 3, 2-

c] pyridin-4- pi per azi ne-|-carboxyl ate and stired for approximately for 15
mn. Diffed é%?“egulfonylchlorldes were dissolved in THE (2 nL) each and
added drop-wise to the reaction mxtures. The reactions were quenched with
MeOH (100 L) and PS-Trisamne (3 equiv.) 20 was added to each vial and shake
for 2 hours. The m xtures were filtered and the filtrates were concentrate
under vacuum The products that were not pure engugh ( Purity < 90% were

purified by preparative chronmatography using acgtopitril e-wat radi ents
containing O. triflouroacethc acid. After PR anal ysis f i ons that
were z 90% pu re coll ecand concentrated. 25 Method” T BOC

deprotection Boc- pr ot Ct ed corrpounipl s i I ved in 2 nL) and
HCLI et her ( N vvas N Af er A5 —m—n—i,he\ vé t—WASwT
| NTERVEDI AT =N

136
tert-Butyl-4- [1 (phenyl suI onyl) 1I¥3pyrrol o[ 3, 20c]"pyr| di n- 4-yl/] pi perazi ne-1 -
car boxyl at e Purlflcatlon by recrystallization gave 16 ng (56 %) after

Boc-deprotection. 5 "HNMR ( 3) 6803801(m 1H), 7.89-7.86 (m 2H),
7.57-7.39 (m 5H), 6.67-6.64 §I5352(m 8H) r11,47 (s, 9H); M5
(ESI) 443 (M + H)+; ivPuri ty ' coI urm ACE) 95% | NTERMEDI ATE 94
vi
WA =N vil =N
=N R4 R4
5 R4

Legend to Scheme 8: i) Ethylchloroformate, TEA, acetone, NaNj; ii) BusN, DCM and diphenylether; iii)
POC];, NaOH; iv) BOC protected amines (R*), K,COs, DMSO; v) NH; gas Na, NH,CI, THF vi) Sulphonyl
chlorides (R'), NaH, THF; vii) HCl/diethyl ether, methanol,

10 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 NalN3 (13 g, 0.200 mol) in H,O
15 (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
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10

tert-Butyl-4-{1-[(4-chl orophenyl)sul fonyl]-I1H pyrrolo[3,2-c]pyridin-4-yl}pip
erazine- 1l-carboxylate Purification by preparative HPLC gave 4 ng (11 %
after Boc-deprotection. 'HNWR (CDC13) 5 8.03-7.51 (m 7H), 6.89-6.87 (m
111), 3.91-3.66 (m 8H), 1.47 (s, 9H); M (ESI) 377 (M+ H+;, Purity (HPLC,
columm ACE) 95% 15 | NTERVEDI ATE 95 tert-Butyl-4-{

1-[ (4- met hoxyphenyl ) sul fonyl ] -1H pyrrol o[ 3, 2-c] pyri di n- 4-

yl } pi perazi ne- 1-carboxyl ate Purification by recrystal l'i zati on (MeOH Et her)
gave 21 ng (67 9% after boc-deprotection. 20 'HNMR (CDCl3) 6 8.02-8.00 (m

(m 2t o ahugrchsAltvarfpbPiolord ABbridiicblone bt prbpaldaiune ity =" 0,
I\/Sr(_ESL) ldfiiBO((eMHe adpardibyito €yDygdibeds E. Bidangly JATELheEEHJ. IMiEEpdtiedeD ATE 96 25
E1e(EL F[ tzy(FFY’PP?f‘JPB’r%?%)’BH%'QP? sQR%anyl }-1H pyrrol o[ 3, 2-c] pyri di n-4-

yl) pi per aziMoasfirredddgtion dftetri E}glaimﬁ@(cst)@ﬂ,)by diphepa ekl (Eatso 'ﬂﬁ?(ﬁe&éd/% ®s56 g (25
% after boc-deprotection.’ CDCl 3) 8 8.14-8.11 qq% 01794(m
2H) 7. ég 7C pzs sleylzagded ﬁumg%@mu(qs]a sofion ofghg acyb agde dissoluad)in DEM3- 3. 89

e St oy e oSl A0t F by G aheatOrddrs P11

4-{1-[(2- W@énh}ﬁi@(uré PRt I(pb«tgxha &Hé:f(0) om)kvaaiahdéwté HeQbattidn GliRMFel b et -
yl } pi per azi ne-1-car bogﬁl ate Purification by preparative HPLC gave 10.3

(32 9 aft @F%Wéted@ﬁrc eetad tyrfiltratiqoyRhe gudapdid 3y2s Gitpraysl witlogtherrip give £)89

aany ! o el nlidulodilh (i ApLe o8 frsldis By o e RS LT g
487" (M1# HXBMSEMG oy °Cl—lE’L(Il6)(ﬁolJOLBMbr°@E)H)9’5% TEMAMPS ) 12,00 1) T = 7.12 Hz, 1

4- Pi per azi - ne-4-sul fonyl)-1H pyrrol o[ 3, 2-c] pyri di ne
hydr ochl orll'aetsgl% ‘11‘8&1]1" mﬁ?%ﬁﬂH&hl oride (24.6 ngy) was added to tert-butyl

4- (1H pyrrol o[ 3, 2-c] pyridi n- 4-yl)pi perazi ne-1-carboxylate the title

conpound (4.3 ng). LC/MS RT: 1.374 (System 10
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
(IM) was added and the mixture was extracted with DCM three times, The organic layers

were dried (MgSQs), 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-yl)piperazine-1-carboxylate

A mixture of 1-benzyl-4-chloro-1H-indole (1.17 g, 4.82 mmol), K;CO; (2.0 g, mmol) and
25  Boc-piperazine (1.79 g, 9.64 mmol) in DMSO (75 mL) was stitred 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%
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till 40% MeCN over 1.5 min, ACE C8), Purity. 91% MS: 357 (Mt1)' HNVR ( CD3OD)
S ppm2.39 (s, 3 H 3.48 (m 41i) 4.06 (m 4 H 7.22 (d, J=3.71 Hz, | H)
7.43 (d, J=8.16 Hz, 15 2 H 7.95 (m 511). EXAMPLE 122

1- (3- Chl or o- 2- net hyl - benzenesul fonyl ) - 4- pi perazin-1-yl -1 H pyrrol o[ 3, 2-c] pyri
di ne hydrochl oride 20 3-Chl oro-2- nethylbenzenesulfonyl chloride (29.0 nmg)
was added to tert-butyl 4-(1H

pyrrol o[ 3, 2-c] pyri di n-4-yl) pi perazi ne-|-carboxylate 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 (Mtl). 25 EXAMPLE 123

1- (3, 4- Di net hoxy- benzenesul fonyl ) - 4-pi perazin-1-yl -1 H pyrrol o[ 3, 2-c] pyri di ne
hydr ochl ori de 3, 4- Di net hoxybenzenul fonyl chloride (30.5 ng) was added to
tert-butyl INTERMEIIWIERZ( 3, 2-¢) pyri di n-4-yl) pi perazi ne-1-carboxyl ate the

| L 3 284 10, till 40% MeCN
tllg ;ﬁonp?%pgg§y§4m%§rr0§{i§/§ ‘Wﬁ’“‘ﬁgﬂ"’ iﬁ(lﬂﬁ\/?i?te ttéS ppm 3. 50 (%ver
J=4.21 Hz, t&t—ﬂhtyBMQﬁ-bélﬁhleH’-’pﬁx%ldﬁZZ c‘}'p)irlliuﬂ4 Qp;%@ﬁnﬁml oafb%xgﬁte@sa mgH) 7.11

d, J=8.66 Hz 7.74
Edd 1=8. 58:48 §HEB°%35 @Si*b(‘veﬁ IQEH(F& I@)de!}qw a(ﬂawllaﬂ:(éo@@u)ﬂﬁﬁﬁmll)waIEDXANPLE

nydr ochl or LR Tecy o it R Sl pofa Gk EHPghn Blthoo e ARELAPRL 11 €

tert-butyl M‘h@l(ﬂaﬂwaﬁ @ﬂdﬁ[danﬁ-thect]EWwHGl{amleﬂtqﬂlo)npltgnpa‘aﬂurﬁel'her'ﬁﬂ’ bexyl at e the

41 Ol bt Al B

4.08 (m 41&& éo?%v(flﬁte soBd.7EINMR (EDIODYs £:86 (S HA 789 @; 29, J 16,86 tiz), 3781366 HZ 2

. EXAMPLE 12
T_z (4, 5-16i cfitldron 1H) &&%6.86 emsHY, 6:4716)364mpil B B+ ho6q (wy SH)HL 4§ (s BHENSS 2- ¢] pyr i
%geadgggrgﬁﬁb E%Q@Ler&]&&geg?gﬁ%z sul fonyl chloride (32.4 ng)

pyrrol o[ 3, 2-c] pyr| d| n 4 yl ) pi perazi ne-1-carboxylate the title conpound (0.3
"g) Method S for sulphonylation: tert-butyl 4-(1H-pyrrolo[3,2-c]pyridin-4-ylpiperazine-1-
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 tert-butyl 4-(1H-pyrrolo[3,2-
c]pyridin-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.
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RT: 1.119 (System 10 till 40% MeCN over 1.5 mn, ACE C8), Purity. 92% Ms:
418 (M+rl). 20 EXAMPLE 126

1- (2-Chl oro-4-fl uoro-benzenesul fonyl ) -4-pi perazin-I-yl-IH pyrrol o[ 3, 2-c] pyri
di ne hydrochl oride 2-Chloro-4-fl ourobenzenesul fonyl chloride (29.5 ng) was
added to tert-butyl 4-(1H

pyrrol o[ 3, 2-c] pyridi n-4-yl) pi perazi ne-1-carboxylate the title conpound (2.4
ng). L MS 25 RT: 1.361 (System 10 till 40% MeCN over 1.5 min, ACE C8),
Purity. 90% Ms: 396 (M+l) 1HNWMR (CD3OD) 6 ppm3.51 (m 4 H 4.08 (m 4 H)
7.23 (dd, J=3.96, 0.49 Hz, | H) 7.47 (m i H) 7.55 (dd, J=8.41, 2.47 Hz, 2
H 7.62 (dngsRVEDIMEE 93H) 7.91 (d, J=7.18 Hz, 1 H 8.06 (d, J=3.96 Hz, 1
H) . 30 139 EXAMPLE 127 1-Phenyl net hanesul f onyl - 4- pi perazin-1-yl -1 H pyrrolo

[ 3, 2- ¢) pyr itett-Batylydeld dphenylsudfony Ml Ehpyrrole{Hh2nlpyvidindyl] pipdrazinad- (24. 6 ng) was
added to tert-bu‘t | 4-(1H pyrrolof 3, 2-

c] pyridi n-ﬂwo)’% iﬁp/eerazi ne- 1-carboxylate the title conmpound (0.2 ng). LC/ M5

5; (1M(2%7 5’&?@*{’%’“{%”’*&“1“%%% 10y €56 %) &fteiBAc-dépieteetiin, Purity. 90% ME:
1- ( 5- ChPor oENMB Gk & 89318 Grign, )L 1842 BE N2, J5717H 3%y SN G16T-664 By r i di ne

hyd hl ori [ - ' dded
ot ort- butyp 1P Oy b P 3 SR MSTRSD AR by uP LRy ARl S 2le the

title conpdALE) B%.2 ny). LCOMS RT: 1.381 (System 10 till 40% McCN over 1.5
mn, ACE C8), Purity. 97% MsS: 483 (M+l). 15 EXAMPLE 129

1- (4-Butyl - benzenesul fonyl ) -4-pi perazin-1-yl -1 H pyrrol o(3, 2-c¢) pyridine

hydr ochl or ifdeErA1EbIRAtEY blpenzenesul f onyl chl ori de (30.0 ng) was added to
tert-butyl %ﬂ—l— pyrr ol OLB, 2- C]BSyFri di n-4-yl) pi Fer azi ne- 1- car boxyl ate the
title dénpdemdutyld-d-iégrhlorqheayisuliony’dd H-pyrsgletsdrelpyridin-f-yipipenaaine-over 1.5
m n, ACE Cﬁlcﬁ%’l@){ 95% MsS: 400 (M+l) '"HNWR 20 (CD3OD) 8 ppm 0.90 (t,
J=7.18 Hz, '3 : (m 2H 1.55(m 2H 2.67(m 2H 3.50 (m 4 H)
4.09 (m J-P3rifiCatidn byspréparafivé WP, gavd 4 ng/(11 B afidr Bhc-depddteftibn. J=8. 16 Hz, 2 H)

7. 91 'HNMR (CDCl;) & 8.03-7.51 (m, 7H), 6.89-6.87 (m, 1H), 3.91-3.66 (m, 8H), 1.47 (s, SH);

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 (EST) 473 (M + H)"; Purity (HPLC, column ACE) 95%.

INTERMEDIATE 96
25  tert-Butyl 4-(1-{[2-(trifluoromethyl)phenyl]sutfonyl}-1H-pyrrolo[3,2-c]pyridin-4-
yl)piperazine-1-carboxylate
Purification by preparative HPLC gave 8.6 mg (25 %) after boc-deprotection. 'THNMR
(CDCl3) § 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 (EST) 511 (M +
30 H)" Purity (HPLC, column ACE) 95%.
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(m 2 H 802 (m 2 H. EXAMPLE 130 25

1- (4- Phenoxy- benzenesul f onyl ) - 4- pi perazi n-1-yl -1 H pyrrol o(3, 2-c) pyri di ne
hydr ochl ori de (4-Phenoxy)benzene)sul fonyl chloride (34.7 ng) was added to
tert-butyl 4-(1H pyrrol o[ 3, 2-c] pyridin-4-yl)pi perazi ne-|-carboxyl ate the
title conpound (12.8 ng). LC/MS RT: 1.839 (System 10 till 40% MeCN over 1.5
mn, ACE C8), Purity. 95% Ms: 436 30 (Mt1l) '11IMR (CD3CD) 8 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, J=8.91 Hz, 2 H). 140 EXAMPLE 131

1- (Phenyl suhﬁ-@éﬁlﬁg ' azin-1-yl -1 Hpyrrol o[ 3, 2-c[ pyri di ne hydrochl ori de
Purification by re?%’g?a lization gave 16 ng (56 % after Boc-deprotection.

] e e eyl e e £

-[ (4- Chl or ophenyl )sul f o - 4- pi perazin-1-y1- rrol o] 3,2-c] pyri di ne
hydr ochl or i p‘f&”ﬁiﬂ‘ﬁr??ﬁ%&ﬂtebs Brepar ativg HPLC ggve 4 ng (11 53/ after

E?(Z [vg E E r % gpaﬂiﬁmoﬁ\@ prlephrativeHPLE Whve 10)3ting 030 %) Mitdritidb-deproficHom 'BMR 96%

1- [ (4- Me? hofaAB@h§ MO8t 9206y ZED AT P4 -B G2 dmi L 7 y-=71.4Q (o3 2ED)) G BOT7 (p3H), di ne 15

. hydrochl ogi rif | rystal Lizatio t ) 21 ngy
(67 9% "ar b “Baim P BTG, RSP B a3 AFE 3Rl SR IR “Col B
ACE) 92% EXAYRINE+187; BRity (HPLC, column ACE) 95%.

1-[ (2- Met hoxy- 5- net hyl phenyl ) sul f onyl ] - 4- pi perazi n-1-yl -1 H pyrrol o[ 3, 2-c] pyr
I dine hydrochloride Purification by preparative HPLC gave 10.3 ng (32 %
after Boc-degnajegt ion. M5 (ESI) 387 (M+ H+, Purity (HPLC, colum ACE)
95% 25 EXAMPLE 135 4-Piperazin-1-yl-1-{

( 2- (t ri 190 uoAdipernzin)lpyleh(toluené-fenifonyl Hpprrdoi3[23¢] pydflime hydiovbloride

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 (CD;0OD) &

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, J=8.16 Hz,
15 2H)7.95 (m, 5 H).

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 ferz-butyl 4-(1H-
pyrrolo[3,2-c]pyridin-4-yl)piperazine-1-carboxylate the title compound (6.3 mg). LC/MS
Rr: 1.563 (System 10 tiil 40% MeCN over 1.5 min, ACE C8), Purity. 96%. MS: 392
M+1).

25 EXAMPLE 123
1-(3,4-Dimethoxy-benzenesulfonyl)-4-piperazin-1-yl-1H-pyrrolo[3,2-clpyridine
hydrochloride
3,4-Dimethoxybenzenulfonyl chloride (30.5 mg) was added to fert-butyl 4-(14-
pyrrolo[3,2-c]pyridin-4-yl)piperazine-1-carboxylate the title compound (8.5 mg). LC/MS

30 Ry 1.284 (System 10 till 40% MeCN over 1.5 min, ACE C8), Purity. 92%. MS: 404
(M+1) "HNMR (CD3OD) 3 ppm 3.50 (m, /=4.21 Hz, 2 H) 3.85 (d, /=3.22 Hz, 4 H) 4.10
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hydrochl oride Purification by preparative HPLC gave 8,6 ng (25 % after
Boc-deprotection. M5 (ESI) 411 (M+ H+; Purity (HPLC, colum ACE) 94% 30
141 BI OLOQ@ CAL TESTS The ability of a conpound according to the invention to
bind a 5-HT6 receptor, and to be pharnmaceutically useful, can be determ ned
using in vivo and in vitro assays known in the 5 art. (a) 5-HT6 binding
Assay Binding affinity experinent for the 5-HT6 receptor are performed in
HEK293 cells 10 transfected with 5-HT6 receptor using (3H)-LSD as | abel ed

| i gand according to the general nethod as described by Boess F.G et al.

Neur ophar macol ogy vol . 36(4/5) 713-720, 1997. Materials 15 Cell culture

The HEK- 293nf;g-4.94 HBe2 Ly aN$ &Cﬁeemtm 41758 46 ELRUDF | 43uged in
Dul beccos 3(l\/bd| fied Ea H? f( di um cgnt ai E?ﬁéﬁ?& di al @}2(17%‘/’%@’['54 t?(L)F\i/?ne

serum (G bcd) Bt (ddi & %ﬂ@@)momm@&m W Jf7ade Hentt )00 g/ M Geneticin
(G 418) (G bco BRL10131-019). The cells were passaged 1:10, tw ce a week.
20 Chemcals The radioligand [3H LSD 60-240 G /mmol, obtained from

Armer sham PHZXABPLE lBi40t ech, (Bucki nghanshire, Engl and) was in et hanol and

stored The.u beII ngl e t|n fferen | ectivity
Stored ¥ e pRte I e e RS 3!&3 élym@i? 'n 100%
DVBSO and dl4—€§fﬁﬁb¥ﬂzﬁﬁbsﬁ]f&®‘l BEloREd {2er0mg§lw§9mbk@ter 1§3@L1 uted in
Costar 96 well  V-bottom pol ypropyl ene pl ates t NY, USA).

Sanpl es wer@pyiiutal)ptperaginpcreaabaxylan the tite @omm@é& gmg) FeG VR sl %0 B V.,
€}
measur od i VR0 SBAIUREN JRELSHR ACERAL PRy, 337H1s: 36 ek PERAMRS
G oni ngen, (CIRORYGpetd BHGIG), 41MP4.08 (m, 4 H) 7.29 (d, /=3.71 Hz, 2 H) 7.98 (m, 4 H) 8.29

10 (d, J=8.66 Hz, 2 H).

EXAMPLE 125
1-(4,5-Dichloro-thiophene-2-snifonyl)-4-piperazin-1-yl-1H-pyrrolo[3,2-c]pyridine
bydrochloride

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 CB), 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-c]pyridin-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) & 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, /=8.41, 2.47 Hz, 2 H) 7.62 (d, /=6.93 Hz, 1 H) 7.91 (d, /=7.18
Hz, 1 H) 8.06 (d, /=3.96 Hz, 1 H).

30
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in the presence of Mcroscint' 20 scintillation fluid (Packard Bi osci ence,
Meriden, CT, USA). Buffer 5 The binding buffer consisted of 20 nmM HEPES,
150 MM NaCdl, 10 mM MgCl2, and 1 mM EDTA, pH 7.4. Methods Menbrane
preparation 10 Cells were grown to approxi mately 90% confl uence on 24.5 X
24.5 NUNC cul ture dishes. The nediumwas aspirated, and after rinsing with
ice-cold PBS, the cells were scraped off wusing 25 m Tris buffer (50 niM
Tris-HC1, 1 nmM EDTA, 1 nmM EGTA, pH 7.4) and a w ndow scraper. The cells
were then broken with a Pol ytron honogeni ser, and renmaining particul ate
matter was renoved by | ow speed centrifugation, 1000x g for 5 mn. Finally,
15 the nenbranes were col |l ected by hi gh-speed centrifugation (20 000x g),
suspended gxpMPiRdbng buffer, and frozen in aliquots at -70C. Radioligand
bi ndi ng Frozen cell nenbranes were thawed, imedi ately rehonogenized with a

Pol ytr gn z&mmmmul,fow-wngW-yblmm&Z—memwmmmﬂeads
s . . . ; ;
Shaki ng. o "EREHRERHpy REd: (34 o P RLagd Bt BBl T AR FPB A Tor 20

mi nut9 gs a}c]pyﬁ?m-zgyl)ﬁpetaaw;agﬂmmylhw_twmm@dhuﬁm(omn_ g). mr/Msningng buf f er
per -we ate .The hinding reactio en i tlat i ng

r adi ol isgaﬁéys%%sfgggsé’?mﬁ%ﬁg? %'g%eﬁnﬁg&hﬁﬂE’r %&Y@ @si@r@hﬁ Fol | owi ng
i ncubation 25 at roomtenperature, the assay plates were subjected to

scintillation counting. The original SPA nethod was foll owed except for that
menbr anes BAAMPBEdR&red from HEK293 cells expressing the human 5- HT6

receptor ingt Ofy . € l,s (Dt DM L (£ h AP il GS,

Schl acht erl'éfgmﬁlé Ihéé\‘h%g]fz-ljeséﬁ%oﬁ%piﬁgfﬂ?igaﬁwoﬂziwlﬁzﬁgﬁ ?g’-’r%llgerecept ors
expr essed hydrddbloarideel | nenbranes: saturation binding studies, 30

phar macol ogjcal profiles of standar agents and SPA devel opnent. The

Upj ohn'Y Cé?rgﬁﬂ?t ?*5&}1&?{5@8&1@3%&5%)0%% addaso ser-pybIkFy . The specific
bi ndi ng of ? B bedgiab ' 3 (719 G P OMI89

i ncreased qy?rﬁeg%,fiﬂ;w t ﬁlm?algﬁaconce}rll??r g%%@ééﬁg%f&g%prggﬁgﬁ%%ﬁ&mﬁkﬂ LSD

bound wi t Rihil.gR! edystem 104 40% MaGN overd Somisy 4 CEICH, Rurity 07¥e MEs#83st i mated to
2.6 0.2 nIYMgrqied 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 zert-butyl 4-(1H-pyrrolo[3,2-
c]pyridin-4-yl)piperazine-1-carboxylate the title compound (11.9 mg). LC/MS Ry: 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, /=3.71 Hz, 2 H) 7.44 (d, /~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 fert-butyl 4-(14-
pyrrolo|3,2-c]pyridin-4-yl)piperazine-1-carboxylate the title compound (12.8 mg). LC/MS
Ry: 1.839 (System 10 till 40% MeCN over 1.5 min, ACE C8), Purity. 95%. MS: 436

30 (M+1) "HNMR (CD;0D) 8 ppm 3.50 (m, /=3.96 Hz, 4 H) 4.09 (m, J=4.45 Hz, 4 H) 7.05
(dd, =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 (4,
J=3.71 Hz, 2 H) 8.07 (d, /=8.91 Hz, 2 H).
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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 nding nore than 70% 5-HT caused a concentration dependent inhibition 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 unlabelled Iigands displaced the specific binding of [3H LSDin a
concentrati on-dependent manner, albeit at different potencies. The rank
order of pIXAMELEfldt the conpounds was nethiothepin (2 nM 15 >m anserin

190 =5 2 >net h [ 482 > | [ 1970 :
br ot ei n' ddCEPRIISHIRN - BB LS PT ok erRUNE SR HATdS { h B bRad
Pr ot o B k . S :
qtrjgnte: ?ati onﬂ(g]g %Qg?%ﬁm gatjgﬁtgiﬁti e?%@p?gt ei ?Oﬁﬁe@gaﬁégh 20(]%9%}; principle

of protei Mot Hais Rty AHRLCRrojuma ACGE P6%72: 248-54) . Bovine serum al bunin

was used as standard. Scintillation counting The radioactivity was
determ ned in a Packard TopCount Tm scintillation counter (Packard 25
| nst runentBXAMBEEd8D, CT, USA) at a counting efficiency of approximtely 20

% The caqupiti efficie determn I n _sep te sets of experinents.
Sat ur at i oﬁ'@é’ﬁ@?qr i "[“é’b,&@%@’i@%?ﬂ’e&mﬁﬁﬁ'ﬂgf PHH@“F*?‘&WH es of

radi ol i gangdeéthiorfie NM of [3H LSD) were used 30 .in saturation experinents.
The specific binding was cal cul ated as the difference between total binding

and nok¥- s JeEfieationby ReparptivaFPLR gaxe 4aeg @1 fh)ridler Bec-densotsetinm N§ &BDr3ddi ol i gand
144 in theppresen iﬂ)ﬁ j ' 0. and the dissociation constant, Kd,
wer e det eﬁﬁlpnieﬁ’ Fxﬁtg& t g's’%lw%% ?}6r/ggressi on anal ysis using equation 1. 4
i s the unbound concentration of radioligand, and is y is the anmount bound.
_BmaxLu LékMﬂE(ﬁQ‘“a“ on 1) 5 Conpetition experinents

1-[(4-Methoxyphenyl)sulfonyl]-4-piperazin-1-yl-1H-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-5-methylphenyl)sulfonyl]-4-piperazin-1-yl-1H-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-c]pyridine
hydrochloride
Purification by preparative HPLC gave 8.6 mg (25 %) after Boc-deprotection. MS (ESI)
411 (M + H)"; Purity (HPLC, column ACE) 94%.

30
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Total - and non-specific binding of radioligand was defined in eight
replicates of each. Sanples containing test conpound were run in duplicate
at 11 concentrations. lncubations were carried out at roomtenperature for
3 hours. The 1Cso value, i.e. the concentration of 10 test conpound that

i nhi bited 50% of the specific binding of radioligand, was determned wth
non |inear regression analysis and the K; val ue was cal cul ated using the

met hod of [Cheng Y.C Biochem Pharmacol. 22, 3099-3108, 1973S] equation 2.
Ki=1Co L 1+ Kd L = concentration of radioligand 15 Kd = Affinity of
radioligand (b) 5-HT6 Intrinsic Activity Assay (equation 2) Antagonists to
the 5-HT6 praept@alver§Tsharacterized by measuring inhibition of 5-HT 20

i nduced increase in cAMP in HEK 293 cells expressing the human 5-HT6
receptor (see Boess et al. (1997) hburopharnacology 36: 713-720). Briefly,
HEK293/ 5- | ogt 6- wel | ates at a
densi ty of 190054 Eaipo 3G R e MR R R accB s Homee i Bl o

Medi um ( erum f or
45 h a7 e B g ?"u‘?n*%“?@%"f@%%@g%ﬁ%%ind

repl aced b&t0.1 m assay nedi um (Hanks Bal ance Salt Solution containing 20
nmv HEPES, 1.5 nmM i sobutyl net hyi xanthine and 1 ng/m bovine serum al bum n).
After addition of test substances, 50 | dissolved in assay nmedium the cells
were i ncufapb el bomdirngdssin at 37C in a 5% COX2 incubator. The medi um was
again aspirated and the cAWP content was determ ned using a radioactive
CAVP kit (Amersham Pharnmaci a 145 Bi ot ech, BI OTRAK RPA559). The potency of
ant agoni st 8@ a ﬁ}i@t?éxf)élﬁﬂmﬁfmqﬁém el torta.ke@ GRRGRAM BEKOD; LRt caused 50%
i nhi bition of at " [5-HT]= 8 ti eoked Increase in cAWP, using

t he fotGrul @anksEsied mith|SCHTE (r?edf{p‘ﬁdﬂ'ﬁ]sﬁag(HQ))Lﬁ) Iéﬂlabaedmgmﬂcaacdrmng@&médance Wi th
the invention have a selective affinity to 5-HT6 receptors with Ki and

| Cso, or r vgingabmptbodiedescriiedriy Borss BGvt ok Neimophampacology vili 36(4/5pWil3-10, [ 3H)
LSD Z 20 %19% 50 nM and are antagoni sts, agonist or partial agonist at
5-HT6. The

Materials
15 Cell 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 ug/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)
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conpounds show good selectivity over 5-HTia, 5-HT2a, 5-HT28, 5-HI2b, 5-HT2.
10 (c¢) In vivo assay of reduction offood intake For a review on serotonin
and food intake, see Blundell, J.E. and Halford, J.C. G (1998) Serotonin
and Appetite Regulation. Inplications for the Pharmacol ogi cal Treatnent of
obesity. CNS Drugs 9:473-495. 15 (Qoese (ob/ob) nouse is selected as the
primary ani mal nodel for screening as this nutant nouse consunes high
anounts of food resulting in a high signal to noise ratio. To further
substanti ate and conpare efficacy data, the effect of the conpounds on food
consunption is also studied in wild type (C57BL/6J) m ce. The amount of

food consu | . - how " I L i S.le ded. Ml e
m ce (obes %%ﬁn@g g%ﬁl}liré%bugangé Fc@:&ﬁia@éfﬁ@? %%L@%%%g%%m | t sgaard,
Denmar k) 8UBA)eeks with an average body wei ght of 50 g (obese) and 25 ¢
(lean) are used in all the studies. The animals are housed singly in cages
at 231 C, 40 25 60 % hum dity and have free access to water and standard

| abor at or yRaffaw. The 12/ 12-h light/dark cycle is set to lights off at 5
p.m The animals, are _conditiogned for_at |east one week before start of
study. The Tbgglp kpHerressigted of 28wl TERES 1158 snMeVaG, KumMhMes ! ad lanMi
specific cg@ngfgﬂ7gﬂch as 30 cyclodextrin, cyclodextrin/nmethane sul fonic
aci d, pol yethyl'&ne gl ycol / met hane sul fonic 146 acid, saline. Fresh solutions
are made for each study. Doses of 30, 50 and 100 ng kg-'day' are used. The
purity of b@SBHESt conpounds is of analytical grade. The animals are wei ghed
at the sta 1%t he study and random zed based on body weight. 5 Al zet
osnmotic m Mdmbing prddaedilon2001D; infusion rate 8 pith) are used and | oaded
essentiall%eas recommended by the Alzet technical information mapual (Al za

sci ent itPi ¢ el Werg grawn teagproxupaely R conflucigeion 2ty xg45 NI culfuesifiidhes.Eng.
4(4). 343- : i i i i

dur &t i on 1 aqmegtbiitas acpRlkd, aHReRerstRP LAY BN NP Pl ote Kol Ee
concent r at using 2ol Tas bufer®o oM IridiHGp]l mMIEDTAy ¢ imMIBGDA, pid 7.4) &d aonl y
vehicle sol utjon and int1 ined.,in vq%hi CltF EJ'W med to 37Cd appr.ox. 1h).
The mi ni pURSEVSFEPFHANS PSSt BeR OIgRER LR ¢ To PR SORReR s LAR BRE under

short acti peticelie sidieswas fefiived BnRmweetdterttifhgatibh] W00K eIbcRhih FarBgur e | asts
approximately 5 mn. It takes about 3 h to _reach steady state delivery of
t he co rJr'Bou ¢ membranes were collected by hlg'ﬂ-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

143



15 The weight of the food pellets are neasured at 5 p.m and at 8 p. m for
two days before (baseline) and one day after the inplantation of the
osnotic m ni punps. The weigh-in is performed with a conmputer assisted
Mettler Tol edo PR 5002 bal ance. Cccasional spillage is corrected for. At
the end of the study the animals are killed by neck dislocation and trunk

bl ood sanpled for later analysis of plasnma drug concentrations. 20 The

pl asma sanple proteins are precipitated with nethanol, centrifuged and the
supernatant is transferred to HPLC vials and injected into the liquid
chromat ography /mass spectronetric system The mass spectroneter is set for

el ectrospr | LlVe. ] J 1Rl e Re i . | I.ng. A linear
regressi ona@r{;@l%?s\%ssg@@ﬁ%r@%&%}go&' %ﬁ%@a&gﬁ@ﬁ%ﬁ&ﬁ%&é@ﬂg%@ﬁt@%n is used to
cal cul at e tdoecenoati@ndfradtiedrndiotifarid) FHY DEDMotndswith hizh affidtycto SEB4NPt i on for 15
hours is neasured for the three consecutive days and the percentage of

basal | evelresegtone The Kqdahiewad estimatedio . Gr{). 2vaM Haseshont four sepgrateekperimentsd af t er
treatnment. The val ues are expressed as nean SD and SEM from eight ani mals
per dose 30 group. Statistical evaluation is perfornmed by Kruskal -Vallis
one-way SANCEH& total bigdihget 3 pletr afdTH] 18T ale radibligmd coficeatrationaisedithsi gni f i cance

Is reached at the |evel of p<0.05, n 47 it ney . est for statistical

conpari son %EWE‘_%?P CORREHS: VAT W@%@ﬁq &%ﬂ"c?& the 5p CI%EL@H%EQE Fhe

conpounds  agRRBAMased b BEndeRitfivni deperdBR \MnIbILIoN éﬂ@i-q LSD Wik @ aPévep- 200
a

mg/ kg. Table 7. Biological data In vitro bindi &&_ the human 5-11T6
recept or ExeANVVERRe KhKglup ofiddé M prben tesigd againss twodidfersniigpmbrang prepagiians. 8532

The inter assay variability over three experiments showed a CV of 10% with an average K
10 values of 173 nM (SD 30) and a Hill coefficient of 0.94 (SD 0.09). The intra assay
variation was 3% (n=4). Ki values for a limited set of reference compounds with reported

binding affinities at 5-HTg receptor are presented in Table 7. All unlabelled ligands

displaced the 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 connting
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
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1315 10 In vivo efficacy data EXAVMPLEVa FI reduction*Css, u (uM 1120.44
1147.10. 02 40440.2 *Effect on Food Intake reduction In Cb/ob mce Single
adm ni stration 50 ng/kg/d neasured at steady state 148 CLAIMS 1. A conpound
of the formula (1): 5 or a pharmaceutically acceptable salt thereof,

wherein: (1) ring Bis '--1 ; in which Dis a five-nenbered heterocyclic or
heteroaryl ring, said 10 ring conprising one or two atons selected fromthe
group consisting 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 ; 15 Pis any one of formula (a), (b) or (c) Rl ~, O SOR?
N G, or x : r A= can be
att ached torptélﬁéﬂg@r% st(g%%ﬁg'tﬁ)’ﬁ’f %lé‘\?sﬂg ‘fh Iy 015518%11 gmts% @%gggtgglgg ‘Bgo

ei t her t he fiém tbe ndr-lingag regoessioh emalysisuging eqoatioai In§, mtthd:m&mun@aﬁmenttanogen atom

and Pis (¢ en P c naI obe ed to any nitrogen in ring B that
al l ows the® E{?S?Fl ; “%ng(‘"@;
Bax. Lu

Lu+ Kd

y= (equation 1)

Competition experiments

Total- and non-specific binding of radicligand 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 ICsq 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, 19738] equation 2.

{6 .
Ki= T {equation 2)

I+ I
L = concentration of radioligand

15  K4= Affinity of radioligand

(b) 5-HTs Intrinsic Activity Assay

Antagonists to the 5-HT¢ receptor were characterized by measuring inhibition of 5-HT

20  induced increase in cAMP in HEK 293 cells expressing the human 5-HTg 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 (Dulbecca’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 pl 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
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149 the dashed bonds denote that P and R3, respectively, nmay be attached to
either the A or B ring; but each P or R3 may not be sinultaneously bound to
both rings Aand B 5 R is (a) CL.6 alkyl, (b) Cl-6 al koxyal kyl, (c)

strai ght-chai ned or branched Cl-6 hydroxyal kyl, (d) straight-chained or
branched Cl1-6 al kyl halides, 10 (e) aryl carbonylnethyl, (f) C3_7

cycloal kyl, which is optionally partially unsaturated, (g) C3_7
cycloal kyl -C _6 al kyl, wherein the cyclic ring is optionally partially
unsaturated, or (h) a group Ar; 15 wherein Ar is (a) phenyl, (b)
1-naphthyl, (c) 2-naphthyl, (d) aryl-G _6 alkyl, 20 (e) cinnanyl, (f) a 5

to 7-menbe ot | rtbally saturated.on.cqnpletely
sat ur at ed, Iﬁ%%cr%-gi%fﬁ‘gk%@%%ﬂtlﬂgﬁj&%&/gqngaﬁmtgfwaé%??%ﬂlb&aﬁ‘ et o 4

het er oat onghe coptenatitich mamm}:s@spg'eimﬁbﬁwnfo%ﬁ"al(w [S*HT-©8 ¢ines (Eg:_}o) avékiea)(/ ]gl) ic ;
ring system conpri S at ast o eterocyclic ring according to and a
25 group Aﬂr}cr%ﬁngV’eQWHgmértﬁﬁg’nﬂpgﬁgﬂwwﬁ d fW@H‘T]/ﬁC@}\e or nore positions
with (a) H Xor Y, or (b) a5 to 7-nenbered, optionally aronmatic,
partially saturated or conpletel saturated, heterocyclic ring each

cont ai nPng The eempounds By ssgerdatre ydihdbe myertionhavaosabsojiye affinity te 5§ or sul fur;

R2 is (a) H 150-¥b1)( Cl-6, al kyl_, ) o
receptors with Kj and ICsp cor Values between 0.5 nM and 5 pM or display a % inhibition

of [°H] LSD 2 20 % at 50 nM and are antagonists, agonist or partial agonist at 5-HTg . The
compounds show good selectivity over 5-HT,, 5-HT2,, 5-HT2q, 5-HT2p, 5-HT2..

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®® and lean wild-type C57B1/6JBom;
Bombholtsgaard, 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
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(c) C2-6 al koxyal kyl, (d) straight or branched C 1 .6 hydroxyal kyl, or (e)
straight or branched Cl-6 alkylhalides; 5 (f) a group Ar, or R and R2 are
linked to forma group -CH2CHZOCHZCH2- or | (CH2)v wherein v is 0-2, 10 X
and Y are independently (a) H (b) halogen, (c) C-6 alkyl, 15 (d) CF3,
(e) hydroxy, (f) C-6 alkoxy, (g) C2-6 alkenyl, (h) phenyl, 20 (i)
phenoxy, (j) benzyloxy, (k) benzoyl, (1) -OCF3, (m -CN, 25 (n) straight
or branched C 1-6 hydroxyal kyl, (o) straight or branched Cl.6 al kyl hal i des,
(p) -NH2, (q) -NHR4, (r) -NR4R5, 30 (s) -N®2, (t) -CONR4R5, 151

acid, saline. Fresh solutions are made for each study. Doses of 30, 50 and 100 mg kg‘lda),r"I
are used. The purity of the test compounds is of analytical grade.

The animals are weighed at the start of the study and randomized based on body 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, 8.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 minipuraps. 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 éonsmnption 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-
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(u) -NHS2R4, (v) -NRACOR5, (x) -SO02NR4R5, (2)
or (ab) -S(O,R4, wherein nis 0, 1, 2 or 3, (ac)
-SCF3; and 10 R4 and R5 are independently (a) H (b) Cl1.6 alkyl, (c) C3-7
cycloal kyl, or (d) Ar, as defined above for R; 15 alternatively, R4 and RS
are linked to forma group - CH2OCH2-, -CH2CH2OCH2CH2- or (CH2) 3.5; R3is a
group selected fromany one of 152 Rg Rg Rg N PRgdRgRgNR'"-\ , - NR
t* NN Rg-j(~ N16 R

-C(=O R4, 5 (aa) -CO2R4,
-S-(Cd-6) alkyl, or (ad)

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 Im vive efficacy data
EXAMPLE % FI reduction* Css, u (uM)
1 12 0.44
11 47.1 0.02
40 44 02

*Effect on Food Intake reduction In Ob/ob mice Single administration 50 mg/kg/d measured at steady state
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and 16 R1 R6/NR6 Rq " ~NR6 R6 wherein R3 is optionally substituted on
each carbon atomthat allows the substitution with Rg groups, wherein Rg is
i ndependently H, or (Cl-6) alkyl, and wherein two Rg groups can be present
on the same carbon atom sinmultaneously, 5 wherein g=1,2,3,4,50r6, m=1 or
2, and n 0, 1 or 2; 10 R6 is independently (a) H (b) linear or branched

Cl -6 al kyCLAIMS) benzyl, (d) -CH2-CH2-OH, or 15 (e) -CH2-CH2-O G -6 al kyl;
153 P and R3 can be attached to the same ring or to different rings of rings
A and B; provided that RR ,0z SORNO R? Nom S;05 when Pis (a) or

(b), and P/@E&n Qéﬁ‘rfheafo‘?mﬁf ched toring Ain the neta- or para-position
rel ati ve to one" anot her then ‘i's selected fromany one of N

)

or a pharmaceutically acceptable salt thereof, wherein:

( : )-Y
ring B is ; in which D is a five-membered heterocyclic or heteroaryl ring, said

10 rting 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- ;

15 P is any one of formula (a), (b) or (c)

R’ F|" R}
| -0 2
830 o 7R SOx, |
R™-N._ =8 y
~ 0”7y -
: , or ;
(a) (b) (©)

whereinx =0, l,or2andy=0,I,0r2;
and P and R’ can be attached to any carbon atom that allows the substitution in one of

20  either the A- or B-ring, or 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;
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6 R/-,,, NRI6 RNRg | R6 16 R 10 when the ring systemA + Bis

benzof urane or benzot hi ophene, and Pis R S(O. (c) and attached to
position 3 in the A+tB ring system and R3 is a group selected from any one
of NNR { 154 and attached to position 7 in the A+tB ring system theny =1
or 2; when the ring systemA + Bis indole, and Pis R S(O, (e) 5 and P
Is attached to position 3 in the A+B ring system and R3 is a group selected

fromany one -~R N ~N11~ s R6 R6 R Rq and R3 is attached to any one
of positi @ﬁgaghed @06@3 Cbeﬂpﬁf thpted Wn iresgestivelye may ha@itaghed tq eisher2he A or B

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

5 R'is
(a) Cy_g alkyl,
(b) C ¢ alkoxyalkyl,
(c) straight-chained or branched C,_g hydroxyalkyl,
(d) straight-chained or branched C,_g alkylhalides,

10 (e) aryl carbonylmethyl,
(f) Cs7 cycloalkyl, which is optionally partially unsaturated,
(g) Cs.7 cycloalkyl-C .4 alkyl, wherein the cyclic ring is optionally partially unsaturated, or
(h) a group Ar;

15  wherein Aris
(a) phenyl,
(b) 1-naphthyl,
(¢) 2-naphthyl,
(d) aryl-C, ¢ alkyl,
20 (e) cinnamyl,
(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) a bicyclic ring system comprising at least one heterocyclic ring according to (f) and a
25 group Ar,
wherein the group Ar is substituted in one or more positions with
(a)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

30 oxygen, nitrogen or sulfur;

R?is
(a) H,
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and when ring Dis a pyrrole ring and Pis of the formula (c), then R3 is
not of the fornmula 10 Rg or Rg R R6 substituted in position 3 on the pyrrole
ring. 15 2. The conpound according to claiml1l, wherein R is (a) C1 6

al kyl, or (e) a group Ar; 20 Ar is Rq 155 (a) phenyl, (b) 1-naphthyl, (c)
2-naphthyl, or (f) a 5 to 7-nmenbered, optionally aromatic, partially

sat ur at ed(bgICicpatRiet el y saturated, 5 heterocyclic ring containing 1 to 4

het er oat ons, sel ected from oxygen, nitrogen and sulfur, wherein the group
Ar is sub@ﬁfbu;dﬂmhmﬂqme or nore positions with (a) H (b) halogen, (c) C
1.6 alkyl, 10 (d) - &0 Cl.6 al koxy, (g) C2-6 alkenyl, (I) -OCF3, (m
st rai ght GBS%maﬁﬁhémmEme$ hyhyéwyﬂﬂkﬁlm' 15 (n) phenyl oxy, (o) benzyl oxy,

(v) NR4%§tra1glgt c)r brasn(%%é\l alkyl% })ides, =0 R4,

5 (D)agroup Ar,

or R! and R? are linked to form a group -CH,CH,OCH,CH;- or

N

(CH2)\|J

wherein v is 0-2,
10
X and Y are independently
(2) H,
(b) halogen,
(c) Ci alkyl,
15 (d) CF3,
(e) hydroxy,
(f) Ci.¢ alkoxy,
(g) Ca.6 alkenyl,
(b) phenyl,
20 (1) phenoxy,
(j) benzyloxy,
(k) benzoyl,
(1) -OCF3,
(m) -CN,
25 (n) straight or branched C,_¢ hydroxyalkyl,
(0) straight or branched C,.¢ alkylhalides,
(p) -NH;,
(@) -NHR",
(r) -NR'R’,
30 (s)-NO,,
(t) -CONR'R’,
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20 (ab) -S(O"R4, wherein nis 0, 1, 2 or 3; (ac)-S-(G.6) alkyl, or (ad)
-SCF3; R2is 25 (a) H, or (b) Cl1-6 alkyl; or R and R2 are linked to forma
group - CH2CH2OCH2CH2-; 30 X and Y are H, R4 and R5 are each independently H
or CL.3 alkyl; and 156 R3 is selected fromany one of Rq ENDm 16 R CN~Rq
CNtJRg R6 R6 16 R Rgn RAN, 16 R and N R6 N-R wherein R3 can be
substitutgag NHSEERh, carbon atomthat allows the substitution with 5 Rq
groups, wherein J s independently H or G _6 alkyl, and wherein two Rq
groups caft) bémpp@%ent on the same carbon atom sinultaneously, wherein q=l

or 2, mzlo(x% SO,NRR®,
(2) -C(=O)R",
S (aa) ~C02R4, or
(ab) -S(O),R*, whereinnis 0, 1, 2 or 3,
(ac) —S-(Cy.6) alkyl, or
(ad) -SCFj3; and

10 R*and R® are independently
{a) H,
{(b) Ci alkyl,
(c) C3.7 cycloalkyl, or
(d) Ar, as defined above for R';
15  alternatively, R* and R® are linked to form a group ~CH,OCH;-, -CH,CH;OCH,CHj5- or
(CH2) 3.5

R* is a group selected from any one of
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n 0, and 10 R6 is independently (a) H, (b) G _6 alkyl, in particular
methyl, (d) -CH2-CH2-OH, or (e) -CH2-CH2-OCH3. 15 3. The conpound according
toclains 1 or 2 wherein R3 is selected fromany one of Rg--~ NX IMRg-t~ N
Rg--~ N Rg-~ NDimR6 R6 R6 R6 and wherein R3 can be substituted on each
carbon atom t hat aIIovvs the substitution with Rg groups, wherein Rq is

i ndependently H, or -2 al kyl . and wherein t Rg groups 30 can be
present on the sanme c rbon at ogm.si rmltaneously vvherel n q 1orN2. 2;
and R6 is |ndepend ntI 157 a (d) ¢ CHz- O—I or (e)
- CH2- CH2- ocH3. 5R Th ﬁprrp acc rd| almlra erein R3is
sel ected from any oneNof "] ] mMmRg NR 6
N6 RQ
e . .
9] - O/\;. /\.
A7° R
n ]n q
R
4 N ]m )\l ]m R; N [ ]m 6
thﬁ R® és R* R
‘ s .
[ O » /
o o~ 0
S b
R N </ ' N and ND]
d Jm N R ji [ / % m
Re/ ) ]m RA"\o
wherein R? is optionally 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,
5 wherein
q=1,2,3,4,50r6,
m= 1or2, and
n=0,1or2;
10 R® is independently
(a) H,
(b) linear or branched C.¢ alkyl,
(c) benzyl,
(d) -CHZ-CHz—OH, or
15 (e) -CH3-CH3-0-Cy.¢ alkyl;
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IMN1 R R R Rand 16 R wherein R3 can be substituted on each carbon
atomthat allows the substitution with Rg groups, wherein Rg is

i ndependently H, or C -6 alkyl, and wherein two Rq groups 10 can be present
on the same carbon atom sinultaneously, wherein qg=lor2, nelor2, n 0, and
R6 is independently 15 (a) H (b) G -3 alkyl, (d) -CHz-CHz-OH, or (e)
-CH2- CH2- OCH3. 20 5. The conpound according to claim1 or 2 wherein R3 is
selected fromany one of 16 R 158 R6 is jndependently (a) H (b) G.3

al kyl , (d¥ aneRpcam-be afached to the pame ringpr ioidpifeepizings of AngsAyndd according to
any one of clains 1 to 5 wherein R6 is Hor nethyl. 7. A conpound according
to claiml or 2 wherein R3 is piperazine; honopi perazine; 10

2, 6-di net whvpiepdraazi ne; 3, 5-di net hyl pi perazi ne; 2, 5-di met hyl pi per azi ne;

2- et hyl pi perazi ne; 3-methyl pi perazine; 2,2-dinethyl pi perazine;

3, 3-di net hyl pi peraziftne; piperrdine; 1,2,3,6-tetrahydro-pyrazi ne; or
4-pyrrolidin-3-yl oxy0 8. Thgacgnpound according to any one of clainms 1 to 7
wherein the groups ¥ @nd X arel.@5 attached to any unsubstituted carbon

atom 9. The conpouhd accordi ng-Po _any one of,clains 1 to 8, wherein Dis
pyrrol Sy| . when Br‘lfyl or f Uar)émw ) (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 " 6 Rq
q N Jm N I R R\\N’{ﬁ;
| g | N | 6
R R R

I
R®

6 | 6

._.|_. -{" . ‘

NTR N—R 3 A

e owlle e
N |\|J-—R'5 \
R® R R

AT
SRS LRSS, <f

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

3(0),(\&\]y

(c)
and attached to position 3 in the A+B ring system, and R? is a group selected from any one

of

1

R
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20 10. The compound according to any one of clainms 1 to 9, wherein Pis R
S(Ox (c) wherein R, x, and y are as defined in claiml. 11. The conpound
according to any one of clainms 1 to 9, wherein Pis RRL 2 ;ONR S OO~ RZ
Nom -O '5y 25 (a) or (b) wherein R and R2 are as defined in claim1. 12.
The conpound according to claim 11, wherein R2 is H 159 13. The conpound
according to claim10 of the general fornmula (IV) (1V) wherein P is of the
formula (c), R ,.Ix, y, X and Y are as defined in claiml, and R3is as 5
defined in cIa| and mhereln D | a five-nmenbered heteroaryl ring, said
ring conpr|5|n on &p id to ME;:zjﬁ d fromthe group consisting of
nitrogen, sulf F0X and en |t eteroaryl ring conprises one or
two nitrogen atoHB a gro p |s aty at any nitrogen atom which

all ows the substR?utlon 1 “the conmpound according to claim 13 wherein D

is a thiophene and Pis a tached o the Dring. 15. The conpound according
to claim @W@?f@ﬁtﬁ ppsitign )}Plﬂ?ﬂ‘%Jr ﬁH‘glf’Wt%maEhF%é’heho’E% the 15 nitrogen atom

in the D E'Igthel'ﬁs hg}&%m%mmg%aﬁ%ﬁiih@g to claim13 wherein Dis furan and

Pis attac ed to rin e conmpound according to claim10 of
t he gener al fORqPIa (V) P

3(0),+\]y

(c)

5  and P is attached to position 3 in the A+B ring system, and R is a group selected from any

o
[EL} L L

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

one of

and when ring D is a pyrrole ring and P is of the formula (¢), then R? is not of the formula
10

substituted in position 3 on the pyrrole ring.

15 2. The compound according to claim 1, wherein
R'is
{(a) C; alkyl, or

(e) a group Ar;

20 Aris
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(V) wherein Pis of the fornula (c) as defined in claiml1, RL, x, vy, X Y,
and R3 are as defined in claiml1l, and wherein Dis a five-nenbered
heteroaryl ring, said heteroaryl ring conprising one or two 25 atons
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 @i pagyylni trogen atom which allows the substitution. 18. The
conmpound according to claim11l or 12 of the general forrmula (V) 160 (V)
wherei n P(B)d-mphthb formula (a) or (b) as defined in claim1, preferably
wherein bﬁwﬁhméforY’ and R3 are as defined in claim1, and wherein Dis a
five-nmenb )e eteroaryl ring, said heteroaryl ring conprising one or two 5

atoms sel @¢h 6do Troembdred, @ptiopal Fanshatid, partiafly sithifacdiest, cogipldtely satnchtaxygen; and
when the heteroaryl ring .conprises one or two nitrogen atons, a group R6 is
attached Bgtergpyclisiringggaiiniag bie dheerralomedeleetpd fremptygentiGegen pod sylfe,

conpound i | ai . the general formula
(vl) 10 1@3%@&%&1%‘(%%'@)!&9%@@& %ncgfrgres?rl}l]o%e ?s (l)%%t\ﬁféhfornul a (a) or (b) as
defined ié#l,aiml, preferably wherein R2 is H X and Y are as defined in
claiml1, and R3 is as defined in claim?2. 20. The conpound according to any
one of cl &VAalogaand 12 of the general formula (M1) (VI1) wherein Pis of
t he forrm&czc(‘a)c1 ?[ (b) as defined in claiml1, preferably wherein R2 is H X
and Y are as'd %’ﬁed inclaiml, and R3 is as defined in claim4. X 21. The
conpolind aeOFgi ng to any one of clains 11 and 12 of the general formula
(V1) wherein Pis of the formula (a) or (b) as defined in claiml1,

pref er abl () herdPRR2 is H X, Y, and R3 are as defined in claim1.

(g) Co.g alkenyl,

(1) -OCF;,

(m) straight or branched C,.¢ hydroxyalkyl,
15 (n) phenyloxy,

(o) benzyloxy,

(v) -NR*COR’,

(x) -SO,NR'R’,

(z) -C(=O)R",
20 (ab)-S(O)R", whereinnis 0, 1,2 or 3;

(ac) -S-(Ci) alkyl, or

(ad) -SCF3;

R?is
25 (a)H,or
(b) Cy.6 alkyl;
or R' and R? are linked to form a group -CH,CH,OCH,CH;-;

30 XandY are H;

R*and R’ are each independently H or Cy.; alkyl; and
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22. The conpound according to any one of clains 11 and 12 of the general
formula (1 X) 161 wherein R7 in formula (I1X) is: (a) H (b) G _6 alkyl, 5
(c) benzyl, (d) -CH2-CH2-OH, or (e) CH2-CH2-O CH3, and 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 claim1. 10 23. The conpound according to claim10

of the geRelsaklet@l MonRakydndaf) 15 wherein P is of the formula (a) or (b) as
defined in claim1, preferably wherein R2 is H X Y, and R3 are as defined

inclaiml. 24. A_cprrpound- ecordifag to any one of clains 1 to 12 of the
general formula (XIN): P Y-T A A W1IWI O (XIl) 20 or a pharmaceutically
acceptabl e sal er gof , erern| P and R3 are attached to the same ring or
to different rihg Jhin ah wherein A, B, Y, P, and R3 are as
defined in claim ﬂﬁ 25. Thg conpofind according to claim 13, which is the
conpound 162 4-(1, £ D azepah- 1-yl )R2- (phenyl sul fonyl )t hi eno[ 3, 2-c] pyri di ne
hydr ochl ori de;

4- (1, 4-Di azepan-1-yl).-2-[ (3, 44di chl or ophey

/yl ) sul fo_r]P/_I ]t hi eno[ 3 2-c] pyridine

hydrochl ori de; 4-(Q, 4- Di azi A- | 0 o -
-yl)-2-T4-tert-butyl phenyl(@if onyl ) t hi epp[ 3, 2- c] pyH di ne hydr omkiRori de;
n 8 q
M !
l\IJ(5 ||§6 '?'s R and I.|\l
R R R

wherein R can be substituted on each carbon atom that allows the substitution with
5 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=1or2,
m=1or?2,
n=20, and
10 R® is independently
(a) H,
(b) Cy.6 alkyl, in particular methyl,
(d) -CH,-CH,-OH, or
(e) -CH,-CH,-OCH;.
15

3. The compound according to claims 1 or 2 wherein R? is selected from any one of

oX

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
20 can be present on the same carbon atom simultaneously, wherein
q=1or2,
m=1or2;and

R® is independently
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5 4-(1,4-D azepan-1-yl)-2-[4-tert-butyl phenyl sul fonyl)thieno[3, 2-c] pyridine
hydrochl oride; 4-(1, 4-Di azepan- |

-yl)-2-[3, 4-di net hyl phenyl sul fonyl )t hi eno[ 3, 2-c] pyri di ne hydrochl ori de;

2-[ (4- Bronophenyl ) sul fonyl ] -4-(1, 4-di azepan-1-yl)thieno[3, 2-c] pyridine
hydrochl ori de; 2-(Phenyl sul fonyl) -4-pi perazin-1-ylthieno[3, 2-c]pyridine
hydr ochl ori de;{(a) H,

2- ( 3- Met hoxy- q%? neﬁyifonyl)-4-piperazin-1-y|-thieno[3,2-c]pyridine
hydr ochl ori de;

2- (4- Met hoxy- QQWZQB@QQ{;QHNBQ 4- pi perazi n-1-yl -thieno[ 3, 2-c] pyridi ne
hydr ochl ori de;

4- Pi per azi n- | -} =QHs{A+OCHs uor onet hyl ) phenyl ] sul fonyl }t hi eno[ 3, 2-c] pyri di ne
hydr ochl ori de;

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

hydr ochl of.iTd@;compound accordmg to ¢laim 1 or 2 wherein R’ is selected from any one of

2-[ (3, 4-Di chl orophenyl ) sul fonyl]-4- plpera2|n 1-ylthieno[ 3, 2-c]pyridine-2-su
fonam de 15 hydrochl orie;

2-[(4-tert- BubyTphenyI) ol fonyl ] - 4-@Wbera2|n 1¥ylth|eno[312 c] pyridi ne

hydr ochl ori de 2- (1 -Napht hyl sul fo I) 4- pi zi n-1-yl t hyemo[ 3, 2-c] pyri di ne
hydr ochl ori d€; 9

2-[(3-FluB l)s &Mlﬁq - pi era2|3P4 ]mhiend{QfTig]pyridine-2-su|fona
m de hydrochjdrine; 2@ N

2- (Mesityl sul tonyl) - 4-kqpera2|nul yIthlen613 2- @ﬁpyrldnge hydr ochl ori de;

2-[ (2- Met hoxy henyl)sulfonyl]-43p|pera2|n | -yl t hi eno[ 3R-c] pyridine

hydr ochl ori de

22 [ (2, 4- Di mot NGB AT PEaFEsgAYFS omenshsarhgmiatent s allown e suBSEIRN Vil ne
hydrochl ori degq Froups wherem Rq is independently H, or C.¢ alkyl, and whereln two Rq groups
2-[(2, 4- D met hyl phenyl ) sul fonyl | - 4- pi perazi n-1-yl t hi eno[ 3, 2- c] pyridi ne
hydr o]d)m or i decan be present on the same carbon atom simultaneously, wherein

2-[(2, 5- ExnethylphengH)s%'fonyl] 4- pi perazin-1-ylthieno[ 3, 2-c] pyridi ne
hydr ochl ori de; 25

2-[ (2- Et hyl phenyl ) sml# payb] - 4- pi perazi n-1 -yl t hi eno[ 3, 2-c] pyri di ne

hydrochl oride; 4-(Piperazinyl)-2-(3-nethoxybenzyl -sul fonyl)-thienopyridine
hydrochl oride; 2-(Bedzgudul f onyl) - 4-pi perazin-1-yl t hi eno[ 3, 2-c] pyri di ne
hydr ochl ori de;

4- Pi per azi n- | @I QHQ?quqlVfluoronethyl)benzyl]sulfonyl}thieno[3,2-c]pyridin
e hygyochl ori@gH, 30

2-[ (3- Bronpbenz k?sulfonyl] 4- pi perazin-1-ylthieno[ 3, 2-c] pyridi ne

hydr ochl ori de; @3 s alkyl,

2-[(2,3-Difl uorob VARES onyI]-4-piperazin-I-yIthieno[3,2-c]pyridine

hydr ochl ori de; (rd? Eﬁz dI)[ 6H

2- [ (4- Bronobengy Ly BUATOR®LIS4- pi perazi n- 1-yl t hi eno[ 3, 2-c] pyri di ne
hydr ochl ori de;

2-{[2,5-bis(Trifluoronethyl)benzyl]sul fonyl}-4-piperazin-1-ylthieno[3, 2-c]py
rldlne h drochlon

2-1 (440 éﬁwpygﬁﬁqcaﬁﬁm t%@%b%% whereiq R? i sehistes o ppy Preiphe
hydrochlorlde - - o). -of- p-
N N N N N
SO e ef
éﬁ és [_1(6 '6 qus
[N | [Nj<l qf) | N | N ’
A
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2-t[5-Chloro-2-(trifluoronethyl)benzyl]sul fonyl)-4-piperazin-1-ylthieno[3, 2-
c] pyri dine hydrochloride;

2-[ (3, 5-Di met hoxybenzyl ) sul fonyl | - 4- pi perazi n-1-yl t hi eno[ 3, 2-c] pyri di ne
hydrochloride; 5

2- [ (2- Napht hyl net hyl') sul fonyl | - 4- piperazin-l-ylthieno[3,2-c]pyridine

hydr ochl ori de;R® #Riep eﬁ@ﬁug 1-yl -
[4-(1, 2, 3-thiadiazol -4-yl) enzyl]sulfonyllthleno[s 2-c] pyridine
hydrochlorlde @)H

1-(4-Pyrro|id| ggﬁg gnyl)-2-[(4-pi perazine-1-yl thieno[3, 2-c]pyridin-2-yl)
sul foryl] eth h drochl oride; or 10

]-[4- (D et hyl aut) nOHpteyOH; 8r [ (4- pi per azi ne-1-yl t hi eno[ 3, 2-cl pyri din-2-y1l)
sul fonyl] ethanone hydrochl oride. 26. The conpound according to claim 13,
which 3 s the c&hpelie§H2-OCH;.

1- (4- Met hyl phenyl sul phonyl ) - 4- pi perazin-1-yl -1 H pyrrol o[ 3, 2-c] pyri di ne
hydrochl ori de; 15

1- ( 3- Chl 06.0x Rempdunyll gobeditlgstlap ony bf cldinpi Inersazhdreih-BA is Hbimiéthol. of 3, 2-c] pyri d
ine hydrochl ori de;

1-(3,4-D nethoxyphenylsulphonyl) 4-pi perazin-1-yl-1H pyrrol o] 3, 2-c] pyri di ne
hydr ochl o4

4% (4- Pi per ég PR assarnedp slaam dy %S%‘?’%?%%‘ﬂ I3 BIPPEENS PYBRBBSAEY o

hydr oighl o2 6diemeth21@nperazme 3,5-dimethylpiperazine; 2,5- dlmethylplperazme

1- (4, 5-Di ¢chl oro-thi ophene-2-sul fonyl )-4-pi perazin-1-yl-1Hpyrrol o[ 3, 2-c ri
di E]e hyd%‘ﬁl?myé?lpﬁémge 3- methylplpera21¥1e )2 2- dgneehylplperazmey?a 3 dlme%ylplpere[lzme I'py

1- (2-Chl o @%rdfdlﬂé 301 ng%%{gal,q Ei&gﬁék)eogé‘l ﬁgﬁg{dﬁgggﬂx yI -IHpyrrolo[ 3, 2-c]pyrid

ine hydro or| razin- | -yl- | Hpyrrolo
[ 3, 2-c] pyridine hydrochlorlde 25 1-(5

oyri i ne. ﬁ@%ﬂgéﬁpﬁ@ 50Kl b A ob A b Pt s Bhruper b e
Hpyryol %?ﬁcﬁeb uﬂk{b?gﬂ%ﬁ&?ﬁﬂn%bﬂe

1- (4- Phenoxy- benzehesu -4-piperazin- | -yl- 1 Hpyrrolo(3,2-c)pyridine
hydrochl oride; | -(Phenylsul fonyl)-4- plperazin- I -yl -

H pyrrol o 2-cl pyri di ne drochl ori

1-[ (4- Cnl %ra%r?émpp)’%ﬁﬁwca § Loy g9 0 fﬁaﬁmﬂ §A Srvehesgin Dyisapyao! hispyl i ne
hydr ochl of.d&
1-[(4-thﬁ%xy%henyl)sulfonyl]-4-piperazin-1-y|-|FprrroIo[S,Z-pryridine
hydr ochl ori de;

1- [(92 hyﬂfﬁ’ﬁiﬁﬁggﬁéﬁd%ﬁ f%qgtoualn];%ggo}c}amgs er ,Zv{rhrérem%l ;| Fhpyrrolof3, 2-clpyr

idin
ail)
y

(©)

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
i _r?
§’~:% OQE“R
2 -,
RENS o7
25 " (a)or ’ (b)

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

12. The compound according to claim 11, wherein R?is H.
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4- Pi perazin-|l-yl-1-{[2-(trifluoronethyl)phenyl]sul fonyl}-1H pyrrol o[ 3, 2-c] py
ridine hydrochloride. 27. The conpound according to claim19, which is the
conmpound 5

N- (4- Met hyl phenyl ) - 4- (4- net hyl pi perazi n-1-yl)thieno[ 3, 2-c] pyri di ne-2-sul fona
m de hydrochl ori de;

2- Brono- 4- (4- net hyl - pi perazin-1-yl)-thieno[ 3, 2-c] pyridine-3-sulfonic acid

p-tol yl am hydroch] ori de; .

B (2 Nt bt g VDR SR sl 140t Shognesn! EyB V- 2- sul f onar de
hydrochl ori de; 10 4-Pi perazi n-1-yl -#hji eno[ 3, 2-c] pyri di ne-2-sul fonic acid
(3-fluoro-5-trifluoronethyl-g iyde hydrochl ori de;

4- Pi perazin-1-yl -t hi eno[ 3, 2- c] pyki -sul fonic acid

(4-chl or o- phenyl ) -ani de hydr &@hl ori de; '4- Pi per ng I

-yl -thieno[3, 2-c] pyridine-2-sulfonic acid (4-i sggr pyl - phenyl ) -am de 15
hydr ochl owhetein PlisBif per farhola Ley R t:hiyeKoddl 2-aed pydeificted ar aisul f ok iagd d
p-tolyl ag%g.e hydro,chbori de; 4-(4-Methylpiperazin-l-yl)-N

(2- cycl oh&HnFd Bhelpiny P cAdy| ) t hi eno [3, 2-¢] pyri di ne-2- sul f onani de

hydr ochl o deq. 2+ 4e(4x l1Ri i A=l - -t h 13,2

pyridin- g&]g} glaltibsnayﬁe- T'E@tbg%ﬂﬁf e%@ﬁ&%’ﬁh%?%ﬁngggﬁ@ ﬁ(s)lkgnée ﬁ%/m%%tﬁ?‘lgri de;

4- (4- Met hyelapteddraz the-droyp Jorsisting of hitreper? sylf@tdndlokysdn; and whan Zheieteroaryl

pyri di ne-2-sul fopam de hydrochl oride; 4-(4-Methyl pi perazin-1-yl)-N-

[ 1- ( 1- napME§AYPTELHYT] % HOSHBEOFES HRIRY: a&}??%n@-aﬂﬂwﬂf%ﬁ%@@gefh?tamochI ori de;
oyr i i ne- 3t SHATORENERLOHI Nl oriaer ne ) L ene b3zl

(3- Chldor obenzyl ) - 4- (4- et hyl pi per azi n 1-yl') thieno [3,2-c]

LT B e SR B IL b s b SpRe)
(2, 3-D flgoygbenzyl ) - 4- (4-met hyl pi perazin-1-yl) thieno [3,2-c]

pyri di ne-2-stl fonam de hydrochl oride; 4-(4-Mthyl piperazin-l1-yl)-N
(4-chl oro-2, 5-dinmethoxyphenyl) thieno [3,2-c] pyridine-2- sulfonam de

hydr ochl orj de;
ydroc OH. q"%’e compound according to claim 13 wherein D is pyrrole and P is attached to the

15  nitrogen atom in the D ring.

16. The compound according to claim 13 wherein D is furan and P is attached to the D

ring.

20 17. The compound according to claim 10 of the general formula (V)

xv

R V)
wherein P is of the formula (c) as defined in claim 1, Rl, X, ¥, X, Y, and R’ are as defined
in claim 1, and
wherein D is a five-membered heteroaryl ring, said heteroary! ring comprising one or two
25  atoms selected from the group consisting of nitrogen, sulfur and oxygen; and when the
heteroary! ring comprises one or two nitrogen atoms, a group R® is attached at any nitrogen

atom which allows the substitution.

18. The compound according to claim 11 or 12 of the general formula (V)
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165 2-Brono-4- (4-nethylpiperazin- | -yl)-N (2-cycl ohex-1-en-1-ylethyl)
thieno [3,2-c] pyridine-3-sul fonam de hydrochl ori de; 2-Brono-4-

(4-nmet hyl pi perazin-1-yl)-N [(1S)-1-(2-naphthyl) ethyl] thieno [3,2-c]
pyri di ne- 3- sul f onam de hydrochl ori de; 5 2-Brono-4-

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

(4- et hyl pi perazin-1-yl)-N (2, 4 Bxt A TRet hoxyphenyl ) thieno [3,2-c]

pyri di ne- 3-sul fonam de; X @& Y

N- (3, 4- Di chl or ophenyl ) - 4- pi per azA ¥~ |

10 hydrochl ori de; R V)

N- (2, 4-Difluoraophenyl)-4-piperazin-1l-ylthieno[ 3, 2- cﬂqp)gi di ne- 2-%:;” f onam de
hydr ochl owheren Eaispif gy fapmala {a)ar- (N as.dsfined jrrqlaisy brasefesab)ypwaergin RhisdheX,

[ 3, 2-c] pyvi di - 1 de. hy chloride; 15

N-( 3- Et hy?bﬁ{gn%;%? ay%%fg{eéraghz?ﬁ"ﬂqyﬁcﬁ eno[ 3, 2-c] pyri di ne- 2- sul f onam de

hydr ochl owh&t€in D is a five-membered heteroary! ring, said heteroaryl ring comprising one or two

N- (3, 4- D net hoxyphenyl ) - 4- pi perazi n-1 -yl thi eno[ 3, 2-c] pyri di ne-2-sul f onam de
hydr ochl o%tP'Elé?elﬁﬁt?ﬁﬁﬁndhﬁgleuﬁé:?ﬁ%lﬂbﬁé}f;lﬂtiﬂg&npﬁ F and pxyBeq and; whes the

3, 2- i dj _ Al : i de: : .
b b DY LSy A tonBRATIHE or NERASHOLbGE ' @Pup R is aftaghed of any pitragen,
qui nol i neatoiaywdticlc billord e sukktiRitipar azi n-1 -yl -t hi eno[ 3, 2-c¢] pyri di ne-2-sul foni c

acid (2-thiophen-2-yl-ethyl)-am de hydrochloride;
4- Pi perazin-1-yl-thieno[ 3, 2-c] pyridine-2-sulfonic acid

(4-chl or oy h=di - ). ] C { de:  4- R -

91 Sthi enb 4% SobRIecBrG oy ere BILAM MCARED AMhE R BRRIEEYD, .

4- Pi perazin-1-yl-thieno[ 3, 2-c] pyd.dineP2-sul fonic acid

(2, 6-di et hyl - phenyl)-am de v d gri.de;

4- Pi perazi n-1-yl -thi eno[ 3, 2-clp dithe-2-sul foni ¢ _acid

(3- phkhyl - propyl ) -ani de 30 hydrochl ori de; D

4- Pi per azj s d-w .t ¥ - Vi di Qni ' .o p2:

(3, 3~ di ph{gﬁ?ﬁrl—n?r is Sgiﬂfe[@%ﬁiglé (E)]&(ngf&?fngd Mlglﬂ{'l,cpr@fﬁa%fy wherein R“is H, X
and Y are as defined in claim 1, and R? is as defined in claim 2.

t hi eno[ 3, 2-c] pyri di ne- 2-sul f onam de

20. The compound according to any one of claims 11 and 12 of the general formula (VII)

NP
3
R Z~q Y
15 X (VID

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.

21. The compound according to any one of claims 11 and 12 of the general formula (VIII)

N SNAP
RL%;F =
X (VIID)

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

20

Y. and R’ are as defined in claim 1.

22. The compound according to any one of claims 11 and 12 of the general formula (IX)
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hydrochl ori de; 4-Piperazin-I|-yl-thieno[3,2-c]pyridine-2-sulfonic acid

[ 2- (5- met hoxy-1 Hindol -3-yl)- ethyl]-am de hydrochl oride; 166

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

4-trifluoronethyl -benzyl am de hydrochl ori de;

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

hydr ochl ori de; X P
N- ( 3- Et hyl phenyl) - 4- pi per azi ﬁmqo[ 3, 2-c] pyri di ne- 3-sul f onam de
hydrochl ori de; 5

N-(4-1sopropyl phenyl ) - 4- pi per azfn- 1- yHit hi eno[ 3, 2 g(kpyri di ne- 3-sul f onam de
hydr ochl ori de; N-(4 Met hyl phenyl) - 4- (pyrrolidin- g | oxy) t hi eno

[ 3, 2-c] pywhfdﬁuneR 2n doinfwa dX) de hydrochl ori de;

N- (4- Met hyl gr}eﬂyl )-4-(piperidin-4-yloxy)thieno [3,2-c]pyridine-2-sul fonam de
10 hydrochl ot X

N-(2,3-Difl ggr@pﬁed]g)yll, ) - 4- pi perazi n-1-yl t hi eno[ 3, 2-c] pyri di ne- 2- sul f onam de
hydr ochl ori de;

N- ( 3- Ghl or obb@riepizyl; 4- pi per azi n- 1-yl t hi eno[ 3, 2- c] pyri di ne- 2-sul f onani de

Bﬁgagfgho(rjggﬂ/oqébﬁkg%]gm n- 1-yl -t hi eno[ 3, 2-c] pyri di ne-2-sul fonic acid

4- Pi per azi n{ehy- ¢H;- L0018, gﬁd:] pyri di ne-2-sul fonic acid
(4-tert- butyI phenyl)-amde hydrochl ori de;

4- (4- Met hvherplmﬁblsa)ilthe—ﬂonyum{a}nre(hb@saieﬁncq pycrlmdl hepréfesablyf whereinaR] id H, X,
phenyl am dr oc
4- (4-Meth 1 k%e‘?%?? de 1“e§|“5‘°'tﬂm’éno[3 2-c] pyri di ne-2-sul fonic acid
(3-chjeor o- phenyl )-am de 20 hydrochl ori de;
2- Brono- 4- (4-net hyl - pi perazin-1-yl)-thieno[ 3, 2-c] pyri di ne-3-sul fonic acid
phenyl ami e Thhydmpcmnctﬁcpd@hng to claim 10 of the general formula (X)
4- (4- Met hyl - pi perazi n-1-yl)-thieno[ 3, 2-c] pyridi ne-3-sul fonic acid
(4- et hyl phenyl ) -am de hydrochl oride; or 25 N Phenyl-7-pi perazin- |
-yl thieno[ 2, 3-c] pyri di ne- 2- sul f onam.de_hydrochl oride. 28. A process for the
preparation of a conpound accorg:i tlo I\z(ai m 10, wherein Pis R QAS
N
\
P ®

15 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.

24. A compound according to any one of claims 1 to 12 of the general formula (XII):

P
AT
s
\W. ; 0
S
R (XII)

20 ora pharmaceutically acceptable salt thereof, wherein P and R? are attached to the same
ring or to different rings of rings A and B, wherein A, B, Y, P, and R; are as defined in

claim 1.

25. The compound according to claim 13, which is the compound
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O said nethod conprising the steps of: preparation of the heteroaromatic
5-nmenber ring fused hal ogen-substituted pyridine, 30 reduction of an
aromatic nitro group; aromatic nucl eophilic substitution with a thiol via a
di azoi nternedi ate; oxidation of the thiol derivative to a sul phone;

I ntroduction of a hal ogen 167 atom by el ectrophilic aromatic substitution;

aronat i ¢ fiicd-Eoplephn-¢- ﬁyb&phmytsuhfﬂnﬂ)‘thikﬁtqii 2hdbpgdine Wrdibcldotldgm ne. 29. A
prepar tion of onpound according to claim1l, wherein P

process for
i s Qsig”aqemﬂ'hz B24(3,4- é&h@r?@mﬂéﬁu\lfeﬁﬂm@ﬁ A RIPYEESs of .

preparatqgang%(ﬁﬂ@ het eroaronatic 5- nmenber ring fused pyridine;
I ntroducti‘on o} a carboxylic noiety; conversion of the carboxylic noiety to

amI nﬁ bylﬁE:(JlM-Dlﬁzepaa?ﬂﬂa)S@émn butwhﬁemyladfm&l)ﬂimomm@}grmf )mhrdsdhlc&lde

sul phany i.de. repar on. of ac

accorgl ng't h‘%eﬁ?% yb\%é‘f‘é&hg ﬁi‘ 3&5’“ “59 0?3 2& WTWW@Q% €sing the
Tntroduct] Q‘L@??ﬁ% P2 508 e AR ARy TRIDST O HRRAARHD el
of s uIt p hohp(lﬁld')*rbmop}imymsulﬁcbr%yl}tm-t( h4ahazapaﬂ-i -ryda);]}'lumcc@b,fza:lt]ﬂﬁcﬁlm hydrﬁ@ﬂ@idgdgl A
aromatic il ubstitu e chl or a. di am ne

corrpound P?ﬁ]?ﬂ&’r’cy “HRPERE iﬁy?tg}egp FWBd@?Q}fY\(IS\fFO%@‘qdn therapy 32. A
conmpound . f eat nent or
i et G o T el e e i A S

di abelles, 2- %Medroﬁﬂ)edzmsldﬁmyl)eﬁf pipeezehyl-thienogd, Qw]wrslymst lwm'octhdnratehl eve

reduct on, ofbory WEL0TE A 0L RO MELADS, PR3 R, Sgapound accor i no

di sor der shyqﬁ.octhnﬁldg?nt ral nervous system 25
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

15  hydrochloride;
2-[(4-tert-Butylphenyl)sulfonyl]-4-piperazin- -ylthieno[3,2-¢]pyridine hydrochloride;
2-(1-Naphthyl suifonyl)-4-piperazin-1-ylthieno{3,2-c]pyridine hydrochloride;
2-[(3-Fluorophenyl)sulfonyl}-4-piperazin-1-yithieno[3,2-c]pyridine-2-sulfonamide
hydrochloride;

20 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-yithieno[3,2-c]pyridine hydrochloride;
2-[(2,5-Dimethylphenyl)sulfonyl]-4-piperazin-1-ylthieno[3,2-c]pyridine hydrochloride;

25 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;
4-Piperazin-1-yl-2-{[4-(trifluoromethyl)benzyl]sulfonyl} thieno[3,2-c]pyridine
hydrochlioride;

30 2-[(3-Bromobenzyl)sulfonyl]-4-piperazin-1-ylthieno[3,2-¢]pyridine hydrochloride;
2-[(2.3-Difluorobenzyl)sulfonyl]-4-piperazin-1-ylthieno[3,2-c]pyridine hydrochloride;
2-[(4-Bromobenzyl)sulfonyl]-4-piperazin-1-ylthieno[3,2-c]pyridine hydrochloride;
2-{{2.5-bis(Trifluoromethyl)benzyl]sulfonyl}-4-piperazin-1-ylthieno[3,2-c]pyridine
hydrochloride;

163



34. A conpound according to any one of clains 1 to 27, and for the case when
ring Dis a pyrrolering, Pis of the fornula (c) and R3 is of the formula
168 Rg R6 Rg N' or Rg--~ N R6 R6 substituted in position 3 on the pyrrole
ring, for use in the treatnment or prophylaxis of type 1l diabetes. 5 35. A
conpound according to any one of clainms 1 to 27, and for the case when ring

Dis a pif@aViethyibagzylRuifsnydf-4ipiygerdmn-muyldiene)3,z20ibyRAineshydfochheideor mul a J
Rg--t [j] N.-N R6, 10 Rq. or. Rg substituted in position_3 on the pyrrole
ring, f or2-gfééc'iﬂﬁrq-#-étrtﬂt@aw%hﬂ)bﬁnzblﬂ%@fﬁg}ﬂés&-@lp@ﬂaﬂnob&hl@y?[%?oc]amheve
reduct i onyyQfodpfigenei ght and of body wei ght gain. 36. A pharnmaceuti cal

formul ati on conprising a conpound according to any one of clains 15 1 to 27
as an acti-{(8.5-Ngnaboebenzyil)suldomyt)-Agpipeoazimil yttheenp iR -ohyeidinedgidtochheidept abl e

accor di ng 1 G SR e By DR P Pe sy Y RHehd T RiBe FrumtHaRcior
1 o et o P O R s e e P P8R e v
r educt i onhyoifodhbmtidenei ght and of body wei ght gain. 169
1-(4-Pyrrolidin-1-ylphenyl)-2-{(4-piperazine-1-ylthieno| 3,2-c]pyridin-2-yl) sulfonyl]
ethanone hydrochloride; or
10 1-[4-(Diethylamino)phenyl]-2-[(4-piperazine-1-ylthieno[3,2-¢]pyridin-2-yl) sulfonyl]

ethanone hydrochloride.

26. The compound according to claim 13, which is the compound:
1-(4-Methylphenylsulphonyl)-4-piperazin-1-yl-1 H-pyrrolo[3,2-c]pyridine hydrochloride;

15 1-(3-Chloro-2-methylphenylsulphonyl)-4-piperazin-1-yl-1 H-pyrrolof3,2-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-suilfonyl)-benzonitrile hydrochloride;

20 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- 1 H-pyrrolo[3,2-c]pyridine
hydrochloride;
1-Phenylmethanesulfonyl-4-piperazin-1-yl-1H-pyrrolo [3,2-c]pyridine hydrochloride;

25  1-(5-Chloro-thiophene-2-sulfonyl)-4-piperazin-1-yl-H-pyrrolo[3,2-c]pyridine
hydrochloride;
t-(4-Butyl-benzenesulfonyl)-4-piperazin-1-yl-1H-pyrrolo(3,2-¢)pyridine hydrochloride;
1-(4-Phenoxy-benzenesulfonyl)-4-piperazin-1-yl- 1H-pyrrolo(3,2-c)pyridine hydrochloride;
1-(Phenylsulfonyl)-4-piperazin-1-yl-1H-pyrrolo{3,2-c]pyridine hydrochloride;

30 1-[(4-Chlorophenyl)sulfonyl}-4-piperazin-1-yl-1H-pyrrolo[3,2-¢]pyridine hydrochloride;
|-[(4-Methoxyphenyl)sulfonyl]-4-piperazin-1-yl-1H-pyrrolo[3,2-c]pyridine hydrochloride;
1-[(2-Methoxy-5-methylphenyl)sulfonyl]-4-piperazin- | -yl-1H-pyrrolo[3,2-c]pyridine
hydrochloride; or
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38. A pharnmaceutical fornulation conprising a conpound according to any one
of clainme 1 to 27 as an active ingredient, for use in the treatnent or
prophyl axi s of disorders of the central nervous system 5 39. A
pharmaceutical fornulation conprising a conpound according to any one of
claims | to 27, and for the case when ring Dis a pyrrole ring, Pis of the
formul a (£)ipgredirRB-yil-4-G2-(trifherdmethyl)EheRgl ] 10fooy!} elt-RyrrolN| 3, B6 | 3Gidie
substituted in ition 3 on the pyrrole ring, as an active ingredient, for
use in th'é‘/dlr‘?@é(ﬁf% or prophylaxis of type Il diabetes. 40. A
pharmaceutical fornulation conprising a conpound according to any one of
clainms 15 1 to 27, and for the case when ring Dis a pyrrole ring, Pis of
the f or muita The Fompenrrcierdate totohaimf 16 mhiczh is the-compR}lml) Rg NR6 ) or Rg~ N

i ngr eR§ ent %QT%%Rﬂlgéenyi)egﬂ% W%jbltﬁlﬁl}%?m Wﬁeg%@%('ﬁj@% %g@g‘? : aé]et gc;i:\r/"eeve

reduct i onhydlrodbsiidevei ght and of body wei ght gain. 41. Use of a corrpound
according to any one of clains to 27, for the manufacture of a nedicanent
for use |%Brtmo-fir(éanﬁtbﬁltpmerapmobmmt@ﬁn@[l*@f-c]aylﬁdmﬁré sutfenistagid p-tlgamitle

di sorder,h och?o‘%ﬁﬁ s obesity, type Il diabetes, and/or disorders of the
central rvous system to achieve reduction of body wei ght and of body

wei ght 984 (M-Methylpiperazin-1-yl)-n-phenylthieno[3,2-c]pyridine-2-sulfonamide hydrochloride;
10 4-Piperazin-1-yl-thieno[3,2-¢]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
hydrochloride;
4-Piperazin-1-yl-thieno{3,2-c]pyridine-2-sulfonic acid (4-isopropyl-phenyl)-amide

15 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-ylethyt) thieno [3,2-c] pyridine-2-
sulfonamide hydrochloride;
2-(4-(4-Methylpiperazin-1-yl) thieno [3,2-c] pyridin-2-yisulfonyl)-1,2,3,4-

20  tetrahydroisoquinoline hydrochloride;
4-(4-Methylpiperazin-1-yl)-N- (2-thien-2-ylethyl) thieno [3,2-c] pyridine-2-sulfonamide
hydrochloride;
4-(4-Methylpiperazin-1-yl)-N- [1-(1-naphthyl) ethyl] thieno [3,2-¢] pyridine-2-sulfonamide
hydrochloride;

25  4-(4-Methylpiperazin-1-y1)-N- (4-hexylphenyl) thieno {3,2-c] pyridine-2-sulfonamide
hydrochloride;
N- (3-Chlorobenzy!)-4-(4-methylpiperazin-1-yl) thieno [3,2-¢] pyridine-2-sulfonamide;
4-(4-Methylpiperazin-1-yl)-N- [ 1-(4-fluoropheny!) ethyl] thieno [3,2-¢] pyridine-2-
sulfonamide hydrochloride;

30 N-(2,3-Difluorobenzyl)-4-(4-methylpiperazin-1-yl) thieno [3,2-c] pyridine-2-sulfonamide
hydrochloride;
4-(4-Methylpiperazin-1-yl)-N- (4-chloro-2, S-dimethoxyphenyl) thieno [3,2-c] pyridine-2-

sulfonamide hydrochloride;
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42. Use of a conpound according to any one of clains 1 to 27 for the

manuf acture of a 5 nedicanent for use in the treatnent or prophyl axis of

di sorders of the central nervous system 43. Use of a conpound according to
any one of clainms 1 to 27, and for the case when ring Dis a pyrrole ring,

Pis of the formula (c) and R3 is of the formula 10 Rg~NN Rg or Rg N mN N N
R6 R6 R6 BBbehoUuibehethylfipsitinony3-A0R2icheohen-1-ehd -yletgl) theho {hig-crenuf act ure
of a nmedicament_for use in the treatnment or prophylaxis of type Il

di abet es. Pyilings3-suldenagridghydspeiomds: accor ding to any one of clains 1 to 27,

d f t j ' I ' ' . f I d
Tk i R s e W g
i n positipnidineehstlienamide bydrochlogde;f or t he manufacture of a nmedi cament for

use int treat nent .or .prophyl i.s of aqbpesi , fo achieve reduction of
body vibi GhETSG dor - Bisiy IPiRERaR 1oty {4 Huorophbiyl it thicno [3,5-c1 pyridine-

3-sulfonamide hydrochloride;

2-Bromo-4- (4-methylpiperazin-1-yl)-N- (2,4,5-trimethoxyphenyl) thieno [3,2-¢] pyridine-
3-sulfonamide;
N-(3,4-Dichlorophenyl)-4-piperazin-1-ylthieno|3,2-¢]pyridine-2-sulfonamide

10 hydrochloride;
N-(2.4-Difluorophenyl)-4-piperazin-1-ylthieno[3,2-c]pyridine-2-sulfonamide
hydrochloride;
4-Piperazin- | -yl-N-[-3-(trifluoromethyl)phenyl]thieno[3,2-¢c]pyridine-2-sulfonamide
hydrochloride;

15 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
hydrochloride;

20 2-(4-Piperazin-1-yl-thieno[3,2-c]pyridine-2-sulfonyl)-1,2,3,4-tetrahydro-isoquinoline
hydrochloride;
4-Piperazin-1-yl-thieno[3,2-c]pyridine-2-sulfonic acid (2-thiophen-2-yl-ethyl)-amide
hydrochloride;
4-Piperazin-1-yl-thieno[3,2-¢]pyridine-2-sulfonic acid (4-chloro-2,5-dimethoxy-phenyl)-

25  amide hydrochloride;
4-Piperazin-1-yl-thieno[3,2-c]pyridine-2-sulfonic acid phenethyl-amide hydrochloride;
4-Piperazin-1-yl-thieno[3,2-c]pyridine-2-sulfonic acid (2,6-diethyl-phenyl}-amide
hydrochloride;
4-Piperazin-1-yl-thieno[3,2-¢]pyridine-2-sulfonic acid (3-phenyl-propyl)-amide

30 hydrochloride;
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-¢]pyridine-2-sulfonic acid [2-(5-methoxy-1H-indol-3-yl)-
ethyl]-amide hydrochloride;
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4-Piperazin-1-yl-thieno{3,2-¢]pyridine-2-sulfonic acid 4-trifluoromethy!-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;
N-(4-Isopropylphenyl)-4-piperazin-1-ylthieno[3,2-¢]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
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;
4-Piperazin-1-yl-thieno[3,2-¢]pyridine-2-sulfonic acid (4-tert-butyl-phenyl)-amide
hydrochloride;

4-(4-Methyl-piperazin-1-yl)-thieno[3,2-c]pyridine-2-sulfonic acid phenylamide
hydrochloride;

4-(4-Methyl-piperazin-1-yl)-thieno[3,2-c|pyridine-2-sulfonic acid (3-chloro-phenyl)-amide
hydrochloride;

2-Bromo-4-(4-methyl-piperazin-1-yl)-thieno[3,2-c]pyridine-3-sulfonic acid phenylamide
hydrochloride;

4-(4-Methyl-piperazin-1-yl)-thieno[3,2-c]pyridine-3-sulfonic acid (4-methylphenyl)-amide
hydrochloride; or

N-Phenyl-7-piperazin-1-ylthieno[2,3-c]pyridine-2-sulfonamide hydrochloride.

28. A process for the preparation of a compound according to claim 10, wherein P is

, 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
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atom by electrophilic aromatic substitution; aromatic nucleophilic substitution of the

halogen with a diamine.

29. A process for the preparation of a compound according to claim 11, wherein P is
RI
I
O:?:O
1=
. said method comprising the steps of’ preparation of the heteroaromatic 5-
member ring fused pyridine; introduction of a carboxylic moiety; conversion of the
carboxylic moiety to amine by Curtius rearrangement; reaction of the amine group with a

sulphonylchloride.

30. 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 sulfonylchloride moiety by nucleophilic
addition; reaction of sulphonylchloride moiety with an aniline to obtained a sulfonamide;

aromatic nucleophilic substitution of the chloro with a diamine.
31. A compound according to any one of claims 1 to 27 for use in therapy.

32. A compound according to any one of claims 1 to 27, 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.

33. A compound according to any one of claims 1 to 27 for use in the treatment or

prophylaxis of disorders of the central nervous system.

34. A compound according to any one of claims 1 to 27, and for the case whenring D is a

pyrrole ring, P is of the formula (¢) and R? is of the formula
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substituted in position 3 on the pyrrole ring, for use in the treatment or prophylaxis of type
II diabetes.

35. A compound according to any one of claims 1 to 27, and for the case whenring Dis a

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

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,

36. A pharmaceutical formulation comprising a compound according to any one of claims
1 to 27 as an active ingredient, in combination with a pharmaceutically acceptable diluent

Or carrier.

37. A pharmaceutical formulation comprising a compound according to any one of claims

1 to 27, for use in the treatment or prophylaxis of a 5-HT¢ receptor related disorder, such

as obesity, type Il diabetes, and/or disorders of the central nervous system, to achieve

reduction of body weight and of body weight gain.
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38. A pharmaceutical formulation comprising a compound according to any one of claims
1 to 27 as an active ingredient, for use in the treatment or prophylaxis of disorders of the

central nervous system,

39. A pharmaceutical formulation comprising a compound according to any one of claims
1 10 27, 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, as an active ingredient, for use in the treatment

or prophylaxis of type 11 diabetes.

40. A pharmaceutical formulation comprising a compound according to any one of claims
1 to 27, 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, as an active ingredient, for use in the treatment

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

41. Use of a compound according to any one of claims 1 to 27, for the manufacture of a

medicament for use in the treatment or prophylaxis of a 5-HTg receptor related disorder,
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such as obesity, type Il diabetes, and/or disorders of the central nervous system, to achieve

reduction of body weight and of body weight gain.

42. Use of a compound according to any one of claims 1 to 27 for the manufacture of a
medicament for use in the treatment or prophylaxis of disorders of the central nervous

system.

43, Use of a compound according to any one of claims 1 to 27, 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 type II diabetes.

44. Use of a compound according to any one of claims 1 to 27, 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.

171



