NEW COVPOUNDS USEFUL FOR THE TREATMENT OF OBESI TY, TYPE ||l DI ABETES AND CNS
DI SORDERS RELATED APPLI CATIONS 5 This application clains priority to Swedi sh
application nunber 0201925-5, filed on June 20, 2002, Swedi sh application
nunber 0202908-0, filed on Cctober 1, 2002, Swedish application nunber
0202181-4, filed on July 11, 2002, Swedish application nunber 0300357-1,
filed on February 10, 2003, U.S. provisional application 60/406, 120, filed
on August 26, 2002, U.S. provisional application 60/434,010, filed on
Decenber 17, 2002, f,. 10 and U.S. provisional application 60/464, 701,

filed on April 23, 2@8§cdnfoGens 6BEFUCFORNHENTRETMENTCOE BRERIRI herein by
reference. TECHNI CAL FIELD 115{P-E\?DQB%§@§'[AI\L DWRE bisORpERSL €S 1O substi t ut ed
ar

sul phone and sul phonam de conpounds maceuti cal conpositions
conprising these conpounds, and to the use of the conpounds for the

prophyl axis and treatnment of nedical conditions relating to obesity, type 2
di abet es, andRBLATGEBARRIIEAGIONBe central nervous system (CNS), to achieve
reduction of body weight and of body weight gain, as well as for cosnetic
use. 20 BACKGROUND ART (besity is a condition characterized by an increase

in body fat cou @gﬁihcitﬁﬁﬂzﬁin@@nbﬁty%Sﬁr&ﬁsh A}@ﬁ&ﬂ@ﬁhﬂﬂh@@@\@%%@& GlpdaQr ms.

hesity is the nost ortant nufritional disorder in 25 the western world

and represent&: 80%]93@ %@nnhﬁatmnomném 9202398-0, fladion Ek@bﬂlZIeQO%lSmtedusbs Thi s

di sorder |ea it d ci dence

di seases sucﬂa%gh&uggﬁgﬁgéggggﬁ 351 lés%%lse?y ltall 6@@%& &GEE icgiion, e’f atory

di sease, canc@%OO&ﬁ’dl t@@oﬂmﬁu@%% SESI lﬁbvlﬁlgnil(appl@daﬁ&@mm% 12¥)iid oheduce
body wei ght S bee on fq % of research has
been acti vat | HEUSF2 ﬁ%&% gfﬁ Ii’é?‘ﬂT’iBna%?@% ’é‘fﬁ%on @/"t%é)rmsb@leélpﬂ @@@erzmr 3120034t i on of
sefot oni g ecgRYEs. p?b‘@&%ﬂﬁ% q@fca{?é/n 6075'!?}43761' fifdd of1 A %&x‘?@ﬁ @Ob%uf%é @Jﬁ?ents%ﬁvlﬁ&ﬁam
receptor subtype profile required odweler not

(5- hydr oxyt r y35¢ apirerated beraimhy referkmog. t ransmitter of the peripheral and
central

TECHNICAL FIELD

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.
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¢ 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
cardiovagcular disease, digestive disease, respiratory disease, cancer and type 2 diabetes.
Searching for compounds, which reduce body weight has been going on for many decades.
One line of research has been activation of serotoninergic systems, either by direct

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

receptor subtype profile required is however not known.



nervous system nodul ates a wi de range of physiol ogi cal and pat hol ogi cal
functions, including anxiety, sleep regulation, aggression, feeding and
depression. Multiple serotonin receptor subtypes have been identified and
cl oned. One of these, the 5-HT6 receptor, was 5 cloned by several groups in
1993 (Ruat, M et al. (1993) Biochem Biophys. Res. Comun, 193: 268-276;
Sebben, M et al. (1994) NeuroReport 5: 2553-2557). This receptor is
positively coupled to adenylyl cyclase and displays affinity for
anti depressants such as clozapine. Recently, the effect of 5-HT6 antagoni st
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;
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bind to the 5-HT6 receptor and that are used for the treatnment of CNS

di sorders and_which_ inter ,alia be d r t ment
ompounds w1Ith enhanced ar%gﬁ/lty an e[ect}cv?ty for the g 6 receptor%ave been

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

INFORMATION DISCLOSURE
= 20
K J. Med. Chem. 1970, 13(4), 592-598 describes N-(4-{[2-(diethylamino)ethyljamino}-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  can be used for the treatment of CNS disorders such as anxiety, depression, epilepsy,
obsessive compulsive disorders, cognitive disorders, ADHD, anorexia and bulimia
schizophrenia, drug abuse.
WO 01/32646 Al discloses compounds that bind to the 5-HTg receptor and that are used
for the treatment of CNS disorders and which inter alia may be used for the treatment of
30 eating disorders.



eating disorders. WO 99/42465 A3 di scl oses conpounds that bind to the 5-HT6
receptor and that are used 5 for the treatnment of CNS disorders and which
inter alia may be used for the treatnent of eating disorders. EP 0 815 861
Al di scl oses conpounds that bind to the 5-HT6 receptor and that are used
for the treatment of CNS disorders. 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 m r.the treatnent of _eating disorders. 15 EP 0701819
di scl oses coné{)(gﬁa)ﬁ%d%? Bisrigsssgorrenms's fhpf bind g s Sdi T arrgentamandaha agpgiset f or
t he treat ment ;Qf ' .and obesity.. US 6,191,141 d WD 01/12629
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of body wei ght and, of body weight gain (e.g. treating body-wei ght
di sorders) i sS¥ERdEOEES nter alia by reduction of food intake. As used

herein, the t@idmgn7081 Al discloses compounds that bind to the 5-HT¢g receptor and that are used
for the treatment of CNS disorders and which inter alia may be used for the treatment of
eating disorders.

15 EP (0701819 discloses compounds that bind to the 5-HT 11 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.

C 20  DISCLOSURE OF THE INVENTION

It has surprisingly been found that the compounnds of formula (F) show affinity for the 5-
HTg receptor as antagonists at low nanomolar range. Compounds according to the
invention and their pharmacewtically acceptable salts have 5-HT¢ receptor antagonist,

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

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



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

bet ween energy 5 intake and energy expenditure, resulting in abnormal body
(e.g., excessive) weight. Such body weight disorders include obesity.
Definitions 10 Unless otherwi se stated or indicated, the term"d -6 al kyl"
(or "C2-6 al kenyl") denotes a straight or branched hydrocarbon chain group
having from1l to 6 carbon atons (or 2 to 6 carbon atons). Exanples of said
| ower al kyl include nethyl, ethyl, n-propyl, iso-propyl, n- butyl,

i so-butyl, sec-butyl, t-butyl and straight- and branched-chain pentyl and
hexyl . Al kenyl groups have one or nore doubl e carbon-carbon bonds in the

chain. 15 Unl ess otherw se stated or.indica the term"Cl_6 al koxy"
denotes a st r SoGHEOr tihizophsge, ‘gﬁ tﬁ’ﬁ%ﬂh@@ﬁ@ﬁﬂﬂ@}@)c@%on

atoms. Exanpl ﬂﬁs@frhmddcﬂuﬁi/@ffboa&m thﬂﬁ&f%@i wgﬁhﬁgiiﬁé(ef% Strgﬁ‘é SN

I So- propoxy, n-butoxy, iso-butoX sec- but oxy Xy~ an
br anched- chai disqsém)dmclamdwerx yl byzeduice s&foot! irgaksi. de useddteadin,ahe fermli cat ed

h "Cl- K b hed.al k al k
r oup havi ng. (1o EEHEe e E R o Plec by < RRRREREPE KLl
i ncl ude med hodxyaire bdiydner Bt dx@uiydiRid) ydsulting @ sHneRON OB} (B, ,exﬂed@iﬁew&ﬁﬁﬁt bydn, t-

but oxyet hyl and stral ht - and branched-chai n pent oxynet hyl
expression " mehé§nﬂ§@3ﬁﬁgﬁéln refers to straight-chained and
branched alkenyl groups containing from2 to 6 carbon atons. Typi cal
exanpl es include vinyl, allyl, 2,3-dinethylallyl, 1-butenyl groups,
1- pent enyl , aRdidtidwexenyl groups. 4 The expression "C2-6 al kynyl" as used
herein refers to straight-chained and branched allcynyl groups containing
froG12 to 6 carbon atons. Typical exanples include ethynyl, 1- propynyl,

t

ynyl 10 1- U@l@éswm\msa@ﬁtea PN, B OHRS'C,3 aligl E('éﬁ“@}ﬁfméﬁwﬁd&fo% qd or

i ndicated, the term "hal oge shall nmean fluorine, chlorine rom ne or

i odi ne. The t ®raht of legnohs q? hpdrocarbareghain gourhayinedyim § i 6 parbombatoms (erédoi t h
one or nore h@ahﬂﬁea'fbms). Examples of said lower 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 “C1.g alkoxy” denotes a siraight or branched

alkoxy group having from 1 to 6 carbon atoms. Examples of said lower alkoxy incinde
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 ¢ alkoxyalkyl” denotes a straight or

branched alkoxyalkyt 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 “Cp_g alkenyl” as used herein refers to straight-chained and branched
atkenyl groups containing from 2 to 6 carbon atoms. Typical examples include vinyl, allyl,

2,3-dimethylallyl, 1-buteny! groups, 1-pentenyl, and 1-hexenyl groups.



groups (e.g., F, d, Br, 1). 10 The term"C3-7 cycl oal kyl" denotes a cyclic

al kyl group having a ring size fromC3 to C7, which can be saturated or
partially unsaturated, Exanples of said cycloallcyl include cyclopropyl,

cycl obutyl, cyclopentyl, cyclopentenyl, cycl opentadienyl, cyclohexyl,

met hyl cycl ohexyl, cycl ohexenyl, cycl ohexadi enyl, and cycl oheptyl. 15 The

term"C5-10 cycl oal kenyl" denotes a cyclic al kenyl group having a ring size

fromC5 to Cl0. Exanples of said cycloal kenyl include 1-cycl opentyl,

2-cycl opentenyl, 1- cycl ohexenyl, 1-cycl ohepentyl,

1 cycl ooctenyl, 1-cycl ononenyl, and 1-cycl odecenyl groups. 20 The term
"heterocyclic

menbers t hat I ﬁg@g’&%{ glf’{g:gg? 60%%”%@?%%8% 5 r’]J?Ee%éggoe n't I1ﬂ%1;]gtgngi,r%1§pq8d (r):‘ n? he
het or ocycl os. Hoititb ftd e PP 1 6Lt ARG G500 BREERSISEL 1 gy

pyrrolidinyl, plopingdziebytynylpypazehst) and e yiyd gloups 5 azepl nyl mor phol i nyl,
pyranyl , dloxanyl pyridazi nyl, pyrimdinyl, and plpera2|nyl groups Unl ess
otherwi se stated or indicated, the term"aryl" refers to a hydrocarbon ring
system hayi ngpakg étﬁéﬁzﬁse‘%’fh%daér‘?fmfeit@d EHeGm ‘%&ﬁiﬁ@ﬁ es%aﬁineaﬁ YhoSQ RS cl ude
phenyl, cinnamyl, pentalenyl, indenyl, 1-napht 2- napht hyl, anthryl and
phenanthryl B@HBmmhemhe¢n1"heteroaryl" refers to a hydrocarbon ring system
having at | east one aromatic ring which contains at |east one heteroatom
such as 0, N, or S. Exanples of heteroaryl groups include furyl, pyrrolyl,
thienyl, oxaz@hyterm 'itkcdazialey referlshod az silyll gropysubsititgd withyhé 63 gomyalogen
qU|nazoI|nyI and |ndolé}d?roups 5 Conmpounds of Formula (1) One object of
the(present i BPEPR °@n B TeBnpound having the general formula (1): P

10

—
_.|

The term “C3.7 cycloalkyl” denotes a cyclic alkyl group having a ring size from C3 to Cy,
which can be saturated or partially unsaturated. Examples of said cycloalkyl include
cyclopropyl, cyclobutyl, cyclopentyl, cyclopentenyl, cyclopentadienyl, cyclohexyl,
methyleyclohexyl, cyclohexenyl, cyclohexadienyl, and cycloheptyl.

15
The term “Cs.1¢ cycloalkenyl” denotes a cyclic alkenyl group having a ring size from Cs
to C1. Examples of said cycloalkenyl include 1-cyclopentyl, 2-cyclopentenyl, 1-
cyclohexenyl, 1-cyclohepentyl, 1-cyclooctenyl, 1-cyclononenyl, and 1-cyclodecenyl
Zroups.

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 Q) as part of the ring. It includes
saturated, unsaturated, aromatic, and nonaromatic heterocycles. Suitable heterocyclic
groups include thienyl, furyl, pyridyl, pyrrolidinyl, imidazolyl, pyrazolyl, piperidyl,

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

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

30



WAl X W Y 10 Ra (n or a pharmaceutically acceptable salt thereof,
wherein: Wz~ WA ring Bis Nor &Y; in which Dis a five-nenbered

het erocyclic or 15 heteroaryl ring, said heteroaryl 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 provided that not nore than three
groups W 20 are -N- in both rings A and B together; P is any one of formula
(a), (b) or (c) 6 RRLR z SOQNR2g(p)x RRNO.5Y 11 or (a) (b) (c)
wherein x =0, 1, or 2 andy =0, 1, or 2; and P and R3 can be attached to

any carbon atThithethetthd WS réH8 16 HRFdbEabdraihg HstOnhadihng atlchfi®he hldgraflc rifg
B-ring, or when ring A contains at |east one nitrogen atomand Pis (c), b5

then P can alv8cibeonsginsss feagt ans hgieyoaine pusgan O N, o1 hdBmplegof Bfteone! eteeps

bstitution; . i : b
attached to dngthS: SRRISReB Ealte B0EY Mloabci Aot R ARRL pY it D€
si mul t aneous| guitieelig?, taad halohylgrougs,. A and B; 10 R is (a) d-6 alkyl, (b)

Cl-6 al koxyal kyl, (c) straight-chained or branched Cl-6 hydroxyal kyl, (d)
strai ght - chai ned or branched Cl1-6 al kyl hal i des,

Compounds of Formula (1)

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

10 ®

or a pharmaceutically acceptable salt thereof, wherein:

=
L W Y
ringBis W or ; in which D is a five-membered heterocyclic or

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

atom, D is heteroaryl;

each W is independently —N-, H(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 (a), (b) or (c)



15 (e) aryl carbonylnethyl, (f) C3-7 cycloal kyl, which is optionally
partially unsaturated, (g) C3.7 cycloalkyl-C-6 alkyl, wherein the cyclic
ring is optionally partlally unsaturated, or (h) a group Ar; 20 wherein Ax
is (a) phenyl, (b) 1-naphthyl, (c) 2- naphthyl, (d) aryl-Ci1-6 al kyl, 25
(e) cinnanryl, 7 (f) a 5to 7-nenbered, optionally aromatic, partially
saturated or conpletely saturated, nono- or bi-cyclic heterocyclic ring,
each containing 1 to 4 heteroatons, selected from oxygen, sulfur, and
nitrogen, (g) a bicyclic ring systemconprising at | east one heterocyclic
ring according to (f) and a 5 group Ar, wherein the group Ar is substituted
in one or nore positions mnth (a) H, X or Y, or (b)) a 5 to 7-nenbered,
optionally aronmagi c, partﬁhlly saturgted or conpletely (.- saturated,
heterocyclic ringcgach co qgglng 1 th 4 heteroatons selected from 10
oxygen, nitrogen; W sul (a)Sq W} Cl-6 alkyl, 15 (c) C2_6

al koxyal kyl , ﬁdjN strai g /QM' branched Cl 6 ydr oxyal kyl, or (e) straight or
branched Cl.6 alkylhalldes (f,pra group Ar;" 2Q or R1 and R2 are |inked to

forma group EaSZI-QCI—IZG}IngZHZ or \ ©

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

and P and R’ can be attached to any carbon atom that allows the substitution in one of
cither 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 aflows the substitution;

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

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

10 R'is
(a) Cy. alkyl,
(b) Cy. alkoxyalkyl,
(c) straight-chained or branched Cy_g hydroxyalkyl,
(d) straight-chained or branched C 4 alkylhalides,
] 15 (e) aryl carbonylmethyl,
(_ (f) C35 cycloalkyl, which is optionally partially unsaturated,
(g) Cs.7 cycloalkyl-Cr.s alkyl, wherein the cyclic ring is optionally partially unsaturated, or
(h) a group Ar;

20  wherein Ar is

(a) phenyl,

(b) 1-naphthyl,

(¢) 2-naphthyl,

(d) aryl-Cy6 alkyl,
25 (e) cinnamyl,



(CH2 rv wherein v is 0-2, X and Y are independently (a) H 25 (b) hal ogen,
(c) d-6 alkyl, (d) CF3, (e) hydroxy, (f) Cl.6 alkoxy, 8 (g) C2-6

all cenyl, (h) phenyl, (i) phenoxy, 0) benzyloxy, 5 (k) benzoyl, (1)
-OCF3, (m -CN, (n) straight or branched Cl1 6 hydroxyal kyl, (0) straight
or branched Cl.6 al kyl halides, 10 (p) -N 12, (r) -NHR4, (r) -NR4R5, (9)
-N02, (t) -CONR 4R5, 15 (u) -NHSO2R4, (v) NRACOR5, (x) -SO2NR4AR5, (2z2)
-C(=0)R4, (aa) -CO2R4, or 20 (ab) -S(O"R4, wherein nis 0, 1, 2 or 3,

() 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 selecied from

10 oxygen, nitrogen or sulfur,

R?is
@ H,
(b) C1.-6 alkyl,
15 (c) Cq.6 alkoxyaikyl,
(d) straight or branched C;¢ hydroxyalkyl, or
(e) straight or branched Ci.¢ alkylhalides;
() a group Ar,

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

SN

(CHZ)\|/

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



( )

H (b) Cl1-6 alkyl, (c) C3-7 cycloal kyl, or
R4 and R5 are linked to forma group - CH2OCH2-,
- CH2CH2OCH2CH2- or 30 (CH2) 3-5; 9 R3is a group selected fromany one of -

alternatively,

N. N TO -f-

/"\\

N

10

15

20

25

30

N11 ~Rg mN< Ry NN~NR6 NN Rs mR6 ,
aNNNNNRs Rs Rs Rs Rs Rs Oy,
Rs R6'

(8) Cyu6 alkenyl,

() phenyl,

(i) phenoxy,

(i) benzyloxy,

(k) benzovl,

(1) -OCF;,

(m) -CN,

(n) straight or branched C;.¢ hydroxyalkyl,
(0) straight or branched C, g alkylhalides,
(p) -NH,

(q) -NHR®,

@) NR'R’,

() -NOg,

(t) ~CONR'R?,

(u) -NHSO:R?,

(v) ~NR*COR’,

(x) -SONR'R’,

(2) -C(=O)R%,

(az) -CO9R", or

(ab) -S(O)R*, whereinnis 0, 1,2 or 3,
(ac) —S-(Ci-¢) alkyl, or

(ad) ~SCFs; and

R* and R’ are independently
(@ H,

(b) Cy.6 alkyl,

(¢} C3.7 oycloalkyl, or

(d) Ar, as defined above for R';

-S-(C1-6) alkyl, or (ad) -SCF3; and R4 and R5 are independently 25 (a)
(d) Ar,

as defined above for R ;

n ~~n Rg Rg ~mR |

RNR Rg Rg Rg Rq
IM N RS RS NRmM

alternatively, R* and R’ are linked to form a group -CH,OCH;-, -CH,CH,OCH,CHj3- or

(CHa2) 3-5;



N Nn N7/ CNand N Rg JmRN Rg JmRg-Cp Jmwherein R3 is optionally
substituted on each carbon atomthat allows the 5 substitution with Rq
groups, wherein Rg is independently H, or (Cl.6) alkyl, and wherein two Rq
groups can be present on the same carbon atom sinultaneously, wherein g= 1,
2, 3, 4, 50r 6, m=1or 2, and 10 n =0, | or 2; R 6 is independently
(a) H (b) linear or branched Cl1.6 alkyl, 10 (c) benzyl, (d) -CHZ-CHz-CH,
or (e) -CH2-CH2-O-Cl.6 alkyl; 5 P and R3 can be attached to the sanme ring or
to different rings of rings A and B; provided that RRI S C R? NO RL
Nomi F O when Pis (a) or (b), and P and R3 both are attached to ring Ain
the neta- or para-position relative to one another then R3 is selected from
any one of Of'. p 0. Ry R77 nq Re\ " bm

R’isa group selected from any one of

n ‘/I
. N </N ’ N and N17 ]
g Jm R A ; [ / % m
R/ | Jm RI"\—0
wherein R’ is optionally substituied on each carbon atom that allows the
5 substitution with Rq groups, wherein Rq is independently H, or (C;.¢) alkyl, and
wherein two Rq groups can be present on the same carbon atom simultaneously,
wherein
q=1,2,3,4,50r6,
m= 1or2, and

10 n=0,1or2;
RSis independently
(a) H,

(b) linear or branched Ci.s alkyl,

10



-6. RNNI6/IIlm RRERRR NRNaNR gRNNg NR8R6 RERBRR 0
rf OF-- In OO~ NNnN ~NRgIl jmRg-Cb ImRg ~-mRN 10 RL Wr OCWS O
~wy RZ Nom when ring Bis , and Pis (a), then P and R3 are simultaneously
attached to the sane ring Aor B; 11 R x WWY Sid) ~Y iWwhen ring Bis
w, and Pis , whereiny =0, then P and R3 are attached to the different
rings of rings A and B;

(c) benzyl,
{(d) -CH;-CH;-OH, or
(e) -CH;-CHz-0-C1 4 alkyl;

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

provided that
1
1o ¥
%z Z_
, $o R o
(j R - N \;' . _? ::-: 3 .
- when P is " (aor (b), and P and R’ both are attached to ring A in the

meta- of para-position relative to one another then R’ is selested from any one of

O/\r“. —é )(‘ __1

; {Yj‘ ;

R n o /P(Rq

) N I N b R N \l}l ]m
}l.\.,s Il?s s e

-0
)
{1
Z—
i 3
Iy
=z
! 1
1 Al
; { \><
D,
<3
g;U 2

10 R :
T1
Sy ?3%
v RN
when ring B is W andPis " (a), then P and R’ are simultaneously

attached to the same ring A or B;

11



when the ring systemA + B is benzofurane or benzothi ophene, and Pis R~
S(Ox ~Y 5 (c) and attached to position 3 in the AtB ring system and R3 is
a group selected fromany one of NCNM CR9 Rs IMand attached to
position 7 in the A+B ring system theny =1 or 2; 10 when the ring system
A+ Bisindole, and Pis R S(o)x ~Y (c) and Pis attached to' position 3
in the A+tB ring system and R3 is a group selected fromany one of 6N NN C
Rg NRa CN>Rg CNN and IM NRs RR Rs mN 15 and R3 is attached to any one

of positions 5, 6 or 7 in the AtB ring system theny =1 or 2; or 12 W C
WAY when ring Bis Wand R = Ar is partially saturated bi-cyclic

het erocyclic ring

At
when ring B is W , and Pis , 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

&\

S(O)X\{\\]y
s (@)

and attached to position 3 in the A+B ring system, and R’ is a group selected from any one

of
- -
N N [L
[N}Rq E [ D ]m
N
I im N
and attached to position 7 in the A+B ring system, then y=1 or 2;
10

when the ring system A + B is indole, and P is

R1

( 8(0), ]y
ﬂ\ ©

and P is attached to position 3 jn the A+B ring system, and R’ is a group selected from any

N -t
I Eh],}% (,& =

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

15

or

12



containing a N atom 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 naphthal ene 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 formula (c),
then R3 is not of the formula R - ~] mRgor Rg NNNN RMRs Rs 10
substituted in position 3 on the pyrrole ring. A naphthal ene ring has the
foll owi ng position nunbers: P5 Pa Ps P3 P7 Pz 15 Ps Pi wherein Pl-Ps
denote the position on the naphthalene ring. A pyrrole ring, as connected to
an Aring, has the foll ow position nunbers: 20 13 P3 PZ WN P1 wherein
P1- P3 denote the positign Bnﬁghe pyrrole ring. 5 It is preferred that: R
is (a) C1-6 al kyl, or E)iahd¥oup Ar; 10 Ar is

whenringBis W and R' = Ar is partially saturated bi-cyclic heterocyclic ring
containing a N atom, the N atom in Ar cannot be aftached to the S atom in P;
with the proviso that:
when rings A and B are both phenyl, P is any one of formula (a) or (c) substituted in

5  position 7 on the naphthalene ring, then R? is not substituted in position 1 on the
naphthalene ring; and with the proviso that:

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

N N
N N
Ls
R m
10
substituted in position 3 on the pyrrole ring,
A naphthalene ring has the following position numbers:
15
wherein P1-Pg denote the position on the naphthalene ring,
A pyrrole ring, as connected to an A ring, has the following position numbers:
20

13



(a) phenyl, (b) I-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) G _6 alkyl, 20 (d) -CF3, (f) Cl-6
al koxy, (g) C2-6 allcenyl (preferably C2-4 alkenyl), (1) -OCF3, (m
straight or branched Cl.6 hydroxyal kyl, 25 (n) phenyl oxy, (0) benzyl oxy,
(v) -NR4ACOR5, (X) -SQZNRARS, 14 (z) -C(=O R4, (ab) -S(O,R4, wherein nis
0O, 1, 2 or 3; (ac) -S-(Cl-6) alkyl, or (ad) -SCF3; 5 R2is (a) H or (b)
Cl-6 alkyl; 10 or R apd R2 are Ilnked to forma group - CH2CH2OCH2CH2- ;

and Y are H, R4and RZ &re each independently Hor Cl-3 alkyl; and
W N\
Il P,
o
W, [?J

W
P

wherein P1-P3 denote the position on the pyrrole ring.

5 ltis preferred that:
R'is
(a) Cygalkyl, or

N

(e) a group Ar;

10 Aris
(2) phenyl,
(b) 1-naphthyl,
(c) 2-naphthyl, or
(f) a 5 to 7-membered, optionally aromatic, partially saturated or completely saturated,
15  heterocyclic ring containing 1 to 4 heteroatoms, selected from oxygen, nitrogen and sulfur,
wherein the group Ar is substituted in one or more positions with
(@) H,
(b) halogen,
(c) Cis alkyl,
20 (d)-CFs,
(f) Ci6 alkoxy,
(g) Cp.g alkenyl (preferably Co.4 alkenyl),
(1) -OCFs,
() straight or branched Cy. hydroxyalkyl,
25  (n) phenyloxy,
(0) benzyloxy,
(v) -NR'COR’,
(x) -SONR'R’,

14



15 R3 is selected fromany one of Rq R 1 QaRERREREO0O0O0-4- nO R
11-R~An s a Rg ~~-mRg RMRg MNRRe R Rs and Ns R wherein R3 can be
substituted on each carbon atomthat allows the substitution with 20 Rq
groups, wherein Rg is independently H or Cl.6 alkyl, and wherein two Rq
groups can be. present on the same carbon atom si nul taneously, wherein g= |
or 2, nrlor2, n=0,and 15 R 6 is independently (a) H (b) d-6 alkyl
(preferably C1-3 alkyl), in particular methyl, (d) -CH2-CH2-COH, or 5 (e)
-CH2-CH2-OCH3. It is especially preferred that R3 is selected fromany one

of 0 X Rgnmt' j"RIRIARIMNNNNAaQnd ° , Rs RS Rs Rs Rs wherein R3
can be substit(u)t %% 8)%4each carbon atomthat allows the substitution with
7} -C(= )

(ab) -S(0)-R”, whereinnis 0, 1, 2 or 3;
(ac) —S-(C1.) alkyl, or
(ad) ~SCFs;

R* is
(a) H, or
(0) Cy.6 alkyl;
( 10 orR'and R%are linked to form a group -CH,CH,QCH,CH,-;
Xand Y are H;
R* and R® are each independently H or Cy.; alkyl; and

t5

R3 is selected from any one of

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

n=0, and

15



10 Rq groups, wherein Rg is independently H or C-2 alkyl, and wherein two
Rg groups can be present on the sanme carbon atom si mul t aneously, wherein
g=lor2, mrlor2;and R6 is independently 15 (a) H, (b) Cl1-3 alkyl, (d)
-CH2-CH2-OH, or (e) -CH2-CH2-OCH3. 20 It is also preferred that R3 is
selected fromany one of n p NR R R mMNRygn R "ARQ Rs RS Rs Rs and
R s 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 Rg groups can be present on the sanme carbon atom

si mul t aneously, wherein 16 q = 1 or 2, ml or 2, n=0, and R6 is

i ndependently 5 (@a):.H (b i.a al kyl, (d) -CH2-CH2-OH, or (e)

- CH2- CH2- OCH3. 10 gtlsilgd%ﬂe}sl%e 1P’eferred that R3 is selected fromany one of
CNN) NJ N~ NJ N R6(dRHR6 RB R6

(b} Cy.6 alkyl (preferably Cy.5 alkyl), in particular methyl,
(d) -CH,-CH,-0OH, or
5 (&) ~CHy-CH,-OCHa.

It i3 especially preferred that R is selected from any one of

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

10 Rq groups, wherein Rq is independently H, or C; 5 alkyl, and wherein two Rq groups
cail be present on the same carbon atom simultaneously, wherein
g=1lor2,
m=1or2; and
R is independently
15 (a)H,

(b} Cy.3 alkyl,
(d)—CH,-CH;-OH, or
(8) ~CH2-CH;-OCHs.

el

20  Iiisalso preferred that R® is selected from any one of

o o & é -
n & Q
L P b S
N N 6 N
| R
l'l{s e llQe and IIQB

wherein R can be substituted on cach carbon atom that atlows 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



CNDCNNG6 NNNNN RRs Riii RE R R6 is independently (a) H, 15 (b)
ad-3 alkyl, (d) -CH2-CH2-OH, or (e) -CH2-CH2-OCH3. It is preferred that R6
is Hor nmethyl. 20 It is also preferred that R3 is piperazine;
honopi per azi ne; 2, 6-di met hyl pi perazi ne; 3,5- dinethyl pi perazi ne;

2, 5-di net hyl pi perazi ne; 2-nethyl pi perazi ne; 3-nethyl pi perazi ne;

2, 2-di met hyl pi per azi ne; 3, 3-di net hyl pi per azi ne; pi peridi ne;
1,2,3,6-tetrahydro-pyrazine; or 4-pyrrolidin-3-yloxy, 17 It is preferred
that the groups Y and X are attached to any unsubstituted carbon atom It
is preferred that Dis pyrrolyl, thienyl or furanyl. 5 1t is preferred that
Pis R ~ (c) wheelnoRl, x, and y are as defined in claiml. 10 It is
MSopmHHmdtMIglsR R2 280 ONRQSN, (a) or (b)) wherein Rl
and R2 are as definedrd @lZai m 1.

n= _O, and
R® is independently
5 (2) H,
(b) Ci alkyl,
(d) ~CH,-CH,-OH, or
(e) ~CH,~CH;-OCH;.

T,

Eﬁirilir[f
Efik ()6(5

RYis independently
( OF:H
15 (b) C1.3 alkyl,
{d) -CH,-CH,-OH, or
() -CH,-CH,-OCHj.

It is preferred that R® is H or methyl.

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

17



It is preferred that R2 is H 15 Another object of the present invention is
a conpound of the general formula (I1) R S(OX X'~/ NR3Y (Il) wherein
Rl1, x, y, X, and Y are as defined in claim1, and R3 is as defined in claim
2. 20 1t is preferred that y = 0 and x = 2. Another object of the present
invention is a conpound of the general formula (111) 18 R\fS(Ox 1y ~N
R3 (I~ 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 (I1V) X NDY
R3 P (IV) wherein Pis of the fornula (c), RL, x, y, X, and Y are as defi ned
inclaiml, and R3 is as defined in claim2, and 10 wherein Dis a
five-menbered heteroaryl ring, said ring conprising one or two atons

sel ect ed frnigfrbRred dapthe @asips tvl 49 J0érenitidhod B anySiubibdtitnedicbatbongem. and when
the heteroaryl ring conprises one or two nitrogen atons, a group R6 is
attached at any nitrogen atom which allows the substitution. 15 It is
preferred t i-gﬁﬁ] : i tached to the Dring, giving a
skel et on5 asﬂf?rg&ehéd ?la% PelQ 0 gl\i\nﬁﬁégﬁy Rﬂﬁrﬂ@ﬂ

It is preferred that P is

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

10 Ttis also preferred that P is
’

R lT
.0 N—R?
$l‘:o OQ\I
RE-N_ - ':'S
™~ 0
(a) or (®)

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

It is preferred that R® is .
15

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

i
3(0),
| SN
Y
X N R @

wherein R', x, v, X, and Y are as defined in claim 1, and R® is as defined in claim 2.
20  Tiis preferred that y = 0 and x = 2.

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

18



SSN20 It is also preferred that Dis pyrrole and P is attached to the
nitrogen atomin the Dring, giving a skeleton as any of the follow ng: 19
H NN I NNN\ NH~ HIt is also preferred that Dis furan and P is
attached to the Dring, giving a skeleton as any of the followng: 5 N N
O O Anot her object of the present invention is a conpound of the general
formula (V) P X, DYR3 (V) 10 wherein Pis of the formula (c) as defined
inclaiml, RL, x, y, X, Y, and R3 are as defined in claiml, and wherein D
is a five-nmenbered heteroaryl ring, said heteroaryl ring conprising one or
two 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 at any*?ﬁ% ogen 15 atom which allows the substitution
Anot her object of the present “Rention is a conpound of the general fornula
(V) PX/ DY R3 (V) mherek@ ' ~fyhe formula (a) or (b) as defined in
claim1, preferably wherein 20 Y, and R3 are as defined in
claim1l1, and wherein Dis a fiwé- red heteroaryl ring, said heteroaryl
ring conprising one or two R® ()

wherein R, x, y, X, and Y are as defined in claim 1, and R® is as defined in claim 2.

It is preferred that y=0 and x =2

5
( Another object of the present invention is a compound of the general formula (IV)
N~ ™
x——g ;/[ : i\;
3
R )

wherein P is of the formula (c), R', x, y, X, and Y are as defined in claim 1, and R is as
defined in claim 2, and

10 wherein D is a five-membered heteroaryl ring, said ring comprising one or two atoms
selected from the group consisting of nitrogen, sulfur and oxygeﬁ; and when the heteroaryl
ring comprises one or two nitrogen atoms, a group 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:

o U0 D

20 Tiis 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



atons selected fromthe group consisting of nitrogen, sulfur and oxygen; and
when the 20 L heteroaryl ring conprises one or two nitrogen atons, a group
R6 is attached at any nitrogen atom which allows the substitution. Another
obj ect of the present invention is a conmpound of the general fornula (VI) N
P3 R/ SY5X(VI) wherein Pis of the formula (a) or (b) as defined in
claiml1, preferably wherein R is H X and Y are as defined in claim1, and
R3 is as defined in claim2. 10 Anot her object of the present invention is a
conpound of the general formula (M) P R3 Y X (VII) wherein Pis of the
formula (a) or (b) as defined in claim1l, preferably wherein R2 is H X and
Y are as defined in claiml, and R3 is as defined in claim4. 15 Another

obj ect of t f the general fornmula (VIII)
NNPR3/ : mula (a) or (b) as defined
in claiml, ' i » ghd R3 are as defined in
claim1. 20 AnGt her obj nvention is a conpound of the
general formula (IX) NPR3/ NYX\W(IX) wherein R7 in fornula (1X

is: (a) H

Tt is also preferred that D is furan and P is attached o the D ring, giving a skeleton as any
of the following:

- N ‘ A NZ SN== o NZ o)
Another object of the present invention is a compound of the general formula (V)

i
(o
R )

10 wherein P is of the formula (c) as defined in claim 1, R x, v, X, Y, and R? are as defined
in claim 1, and
wherein D is a five-membered heteroaryl ring, said heteroaryl ring comprising one or two
atorns selected from the group consisting of nitrogen, sulfur and oxygen; and when the
{ heteroaryl ring comprises one or two nitrogen atoms, a group R® is attached at any nitrogen

15  atom which allows the substitution.

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

i
o)
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 heteroary! ring comprising one or two

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

20



(b) G6 alkyl, 21 (c) benzyl, (d) -CH2-CH2-OH, or (e) CH2-CH2-O CH3, and
wherein Pis of the formula (a) or (b) as defined in claiml1, preferably
wherein R is H X, 5 Y, and R3 are as defined in claim1l. Another object

of the present invention is a conpound of the general formula (X) NNY X P
(X) 10 wherein Pis of the fornmula (a) or (b) as defined in claimq,
preferably wherein R is H X, Y, and R3 are as defined in claim1. Another
obj ect of the present invention is a conpound of the general formula (X) X
311 Y 15 R(XI). wherein Pis of the formula (a) or (b) as defined in
claim1l, preferably mherein R2 is H X and Y are as defined in clain11 and

compound of P acryLr st e e AU iSRG RS RGERRY SVERRET) ' ° 5
or a phar rraaemtwmﬂialuo\nacmlbaﬂwlﬁorsalt t hereof, wherein P and R3 are attached

to the same ring or to different rings of rings A and B, wherein A B, Y,
P, and R3 are as defined in

Another object of the present invention is a compound of the general formula (V1)

R3
s~g Y
X
5 (VD

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 2.

TN

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

N3 T
R A Y
X (VID

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

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

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

NS
( LI
- 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 N = i
X W (1)
wherein R’ in formula (IX) is:

(a) H,
(b) Ci akkyl,

21



claiml. 5 Preferred conmpounds of the fornula (11) are 6-B
enzenesul f onyl - 4- pi perazi n-1-yl - qui nol i ne hydrochl ori de;
6-[ (2- Fl uorophenyl ) sul fonyl ] - 4-pi perazi n- 1-yl qui nol i ne hydrochl ori de;
6- (1- Napht hyl sul f onyl ) - 4- pi perazi n- 1-yl qui nol i ne hydrochl ori de;
6-[ (3, 4- D chl orophenyl ) sul fonyl ] - 4- pi per azi n- 1-yl qui nol i ne hydrochl ori de; {
10 6-[ (3, 5-D net hyl phenyl ) sul fonyl | - 4- pi per azi n- 1-yl qui nol i ne hydrochl ori de;
6- [ (2- Chl or o- 6- et hyl phenyl ) sul f onyl ] - 4- pi per azi n-1-yl qui nol i ne
hydrochl ori de; 6-[(4-Chl orophenyl)sul fonyl]-4-piperazin-1-yl quinoline
hydr ochl ori de;
6-[ (2- Met hyl @9 gﬁ%,butyl-phenyl)sulfonyl]-4-piperazin-l-quuinoline
hydrochlorlde 23 4- Di net hyl phenyl ) sul fonyl ] - 4- pi perazhi - 1- yl qui nol i ne
hydr ochl ori de(d)l—EﬁDPﬁ-@I([{éOH Br chl or ophenyl ) sul f onyl ] - 4- pi per azi n- 1-yl qui nol i ne
hydr ochl ori de; (ﬁi éﬁ kﬁé yl phenyl ) sul f onyl ] - 4- pi per azi n- 1-yl qui nol i ne
hydrochlorlde() T %kdﬁblphenyl)sulfonyl] 4- pi perazin-1- quuinoline
hydr ochl or i Wsrein P is of the formula ﬁa) or {b) as deﬁnedmclalml preferabl WheremR isH, X,
(4-Piperazin-1-yl-6-{[4-(trifluoromethyl)phenyl ] sul fony? }qui nol i ne
hydr ochl%r i @emnd R” are as defined in claim 1.
6-[(4-tert-Butyl phenyl)sul fonyl]-4-(1, 4-di azepan-1-yl)qui noline
hydrochl ori de; and 20
4- (1, 4- Di azémpaber bbiekt)ofhd frésdns oemjpnliph esypguad bf the edeul forhaln €X)
hydrochl ori de. Preferred conpounds of the fornula (111) are
7- (2-Chl or o- 6- net hyl - benzenesul fonyl ) - 1- pi perazi n-1-yl -i soqui nol i ne
hydrochl oride; 7-(2-t-Butyl-benzen | fonyl) - 1-pi perazi n-1-yl-isoquinoline
h drochl ori de; 25 N

7-(3,4-Di chl oro- benzenesulfonyI)Rl z{ n-1-yl -i soqui nol i ne
hydr ochl ori de; X b
7-(2,4-D wethyl-benzenesulfonyl)-l-piperazin-1£§?-isoquinoline
hydr ochigri de;

7-(2,5-D net hyl - benzenesul f on erazin-1-yl-isoqui naline
hydr ochl or i Yesrein_ip ﬁ@ﬁﬁ%@%‘éﬁ’é@é%ﬂf@éﬁ@@d%m& pesterably leemm Rs@éﬂa%ol i ne

hydrochl ori-ge;, s /3B, d in claim 1.
enzenesulfon?F' [f”? nge%gwm?'yl-lsqu|nollne hydrochl ori de; 30

7-(4-tert-Butyl -benzenesul fonyl)-1-[1, 4] di azepan-1-yl]-isoqui noli ne,

hydr ochl ori

7-(2-Chloro g%jﬂﬂr%tohwt (E;é]iﬁ%ﬁ%?u nfv81?1t§ﬂn is iccrrﬁp%]nglog%&gﬂeril @Wul?%aw nol i ne

hydr ochl ori de;

7- (3, 5-D net hyl - benzenesul fonyl ) - 1-

hydr ochl ori de; 23

7- (3, 4-Dichl oro- benzenesulfonyl)

hydr ochl ori de; 3
15 R (XD).

di azepan-I| -yl ]-isoquinoline

i azepan-1 -yl ]-isoquinoline

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

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

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

P
W’W'\
AR
Ww? o
'
R (xm
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7- (4-Cnhl oro-benzenesul fonyl )-1-[ 1, 4]di azepan-|-yl]-isoquinoline
hydr ochl oride; 7-(3, 4-Di nethyl -benzenesul fonyl)-1-][

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

7-(2-tert-Butyl - benzenesul fonyl)-1-[1, 4] di azepan- 1-yl ] -i soqui nol i ne
hydrochl ori de; 5 7-B enzenesul fonyl -1-pi perazi n-yl -i soqui nol i ne

hydrochl oride; and 7-(4-tort-Butyl-benzenesul fonyl -

- pi perazi n-yl -i soqui nol i ne hydrochl oride Preferred conpounds of the formula
(I1V) are 4-(1,4-Di azepan-1-yl)-2-(phenyl sul fonyl)thieno[3, 2-c]pyridine
hydrochl oride; 10 _ _ o

ﬁ§ g rlbgh lDlO?izgieoapﬁalmg&amaaﬂy(a%céptﬁﬂ&mﬁhﬁeé}?wé&ﬁ@ APl ard bivRRQ 3tie Ghigy T 1 di ne
4- (1, 4- Di azspan: fo-djffyrent fnpstofringhiveyd Bhehstkinu, oy P) atd Rnwk 8s dsfiebpim i di ne
hydrochlorig im 1
4-(1,4-[1aze%gﬁ-l-yl)-2-[4-tert-buty|phenylsulfonyl)thieno[3,2-c]pyridine
hydrochl oride; 4-(1,4-Diaz epan- | -yl)-2-[3

, 4- di met hyl phenyl sul fonyl ) thi eno [3, 2-c]pyridine hydrochloride; 15

2-[ (4- Brérrpgﬁg dycompp |ﬂfﬁhﬁfg¥9‘h@&%j¥%pan- 1-yl) thi eno[ 3, 2-c] pyri di ne

m; ochl Or | deensdbithAILL il 1 AuibRRIGAIRNbrY! hi enol 3, 2-cJpyri dine

2- ( 3- Met hoxy-[EFinemghetenftnyld-pippernzi-ylgninglinetyidesblogide- c] pyri di ne

hydr ochl ori de; . . N o
2-(4-N@thoxg%%gﬁfﬂ%¥§ﬁvg%ﬂbﬁ¥@%@gpﬁ%?%§$Wyﬂﬁ%W#QQH%ﬁ%[3,2-c]pyridine
hydrochl ori d€(3,4-BidAldrpplengiifobyfld~pperbzid-4-ylidiiddine hoamtiytidghenyl 1 sul fonyl)
t hi.eno 3,2-c{ grldine 20 hydr.ochl or de; . o )

2-{ [ 2t 4Pt - BULY- PR P Gem R BT et pippes Ak Aaainginalversharigec] pyr i di ne
hydrochl ori @&¢>_Chioro-6-methylphenyl)sulfonyl}-4-piperazin-1-ylquinoli ide;

2-[(3,4-Di chletgr oporeonyln)lesu ’?oeﬁl%)i‘“- A(f)P l|]p r1<)';16§?zr111E %-yiﬂutnhoihgﬁ(})l %r?%l}lgﬁ[%%’/ri di ne- 2- sul
fonam de  hydfbthlomphdayl)sulfonyl]-4-piperazin-1-ylquinoline hydrochlorids;

2.1 (a-ert - Bt pSEX oM Lon LRl ORTARbR:a X liSek B ArthBad o e
sul fonyl ) - 46FI(ﬂﬂmﬁbmr?hsﬂ)ﬁhhﬁﬂgﬂ]%-ﬁipeﬂa@w1i.ﬁhﬂgolwﬁmhwﬁué,e;
on

2-[ (3- FlL.uorophenyl ) su yl.]-4-piper.azin-1-ylthieno[ 3, 2-c].pyri di ne-2-sul fona
nide hydr Oéf{Qﬁ»-),{)éfgl;lorophenyl)sulfonyl]—4—p1perazm~1~y quinoline hydrochiotidé;

2- (Mesityl sul 13, i j [ 2216 i (A d hl ori de;
A N e L o s R L i o AT i
hydr ochl or i dd(4-Bopropyiphenyl)suifonyl}-4-piperazin-1-ylquinoline hydrochloride;

2°1(2, 4. Df et Boxyohen 43l QR bR BRGS oY diblisash &dahiyr | o e

hydr ochl or

ﬁ- ([j( 2, ﬁ[ Di _rrgt[twteatmylbhaw‘s@ﬂﬂmiﬂ]w&(mﬂm@ahn=3m)qﬁiﬂohhen5air8cmm€depm di ne
rocni ori de, . . . . .

2¥[ (2, 520 mét(byirBinaspprilsdi-Pdifyisprrarylphray Bosliguy lgpindling hsiracloddsoy r i di ne

hydr ochl ori de;

(.

Preferred compounds of the formuia (1) are
7-(2-Chloro-6-methyl-benzenesulfonyl)-1-piperazin-1-yl-isoquinoline hydrochloride;
7-(2-t-Butyl-benzenesulforyl)-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-Dimethyi-benzenesulfonyl)-1 -piperazin-1-yl-isoquinoline hydrochloride;
7-(p-Chloro-benzenesulfonyl)-1-piperazin-1-yl-isoquinoline hydrochloride;
7-Benzenesulfonyi-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-{1,41diazepan-1-y}]-isoquinoline hydrochloride;
7-(3,5-Dimethyl-benzenesulfonyl)-1-(1,4]diazepan-1-yl}-isoquinoline hydrochloride;
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24 2-[(2-Ethyl phenyl)sul fonyl]-4-pi perazin-1-ylthieno[3, 2-c] pyridine

hydr ochl ori de; 4-(Pi perazinyl)-2-(3-nmethoxybenzyl -sul fonyl)-thienopyridine
hydrochl ori de; 2-(Benzyl sul fonyl)-4-pi perazi n-1-ylthieno[ 3, 2-c] pyridi ne
hydrochl ori de; 4-Pi perazin-1-yl-2-

{[4-(trifluoromethyl)benzyl]sul fonyl}thieno[3,2-c]pyridine 5 hydrochloride;
2-[ (3-Bronobenzyl ) sul fonyl ] - 4- pi perazi n- 1-yl t hi eno[ 3, 2-c] pyri di ne
hydr ochl ori de;

2-[(2,3-Difl uorobenzyl ) sul fonyl ] -4-pi perazin-I|-ylthieno[3, 2-c]pyridine
hydr ochl ori de;

2-[ (4- Br onobe . . : I per_aziirdsyl tihiie =G J .

hydr ochl ori ?g@@%ﬁ&?ﬁtd;ﬂé%le I{l)ﬁlss (EHP% ¥ ﬁiﬂ@éﬂ%%ﬁ& :’*Igiél’%@?%snﬁllﬁgfn&yﬂoggq’4- pip
erazin- | -yHé#ihero-HeBz@enilfonyl)-diig]did@piny thytidéédquiniotive hydrochloride;

ﬁy gﬁ g c %g ?Iylgbe@ ﬂé?ilnie%ﬁj)}lfb%@e'anu?foB)'d?—?-r [iﬁjcﬁ'azlep%l- ﬁ?f]-?s%%%bﬁné: fc%gc;hfiolnrglg;

[5- -CQ! or o- ﬁ-78(12&&1%}%@1?8&@%@1@@?1}%[1,ﬂ}diafzexﬁbﬂl}-ylzjk-i%hﬁﬁbﬁﬂd Wydrodhlddaken. of 3, 2- c]
ridlne IocC or.l ae; . . . . . ,
FZ)Y[ (3, 5- B fﬁﬁ’ﬁ‘%%@‘ﬁ%ﬁ'%LWHW‘YL’EQWPQEY%WM%Q%?@%o[ 3, 2-¢ej pyridine

hydrochl ori dgy. . R el :
Y L3S Nt Horlerkupyl-benzenssulfongl- L piperazin skispouipgline budroghigride | o
hydr ochl ori de; '

4-Pi perazin-pl-yl-2-{[4-(1 2 3-1hiadiazol -4-yl)benzyl]sul fonyl}thieno[3, 2-c]p
yridine hy A’%%‘%’rmdoclpﬁbgu{l&s 0% tl%e ttormgla (ﬁ% are
1- I( ? Pylr r ol iM&ﬂ-ﬂiayégﬁhanw~)ﬁ7@he_[n§/1%u]@br@e)ﬂgaioﬂ§2-b]pyﬁﬁiﬁb an@lodhidrigd; pyri di n- 2-yl)

ul f ony et hanone roc ride; an i .
%u[ 4- ( Dilbt hﬂr(é%‘lﬁla%ﬁﬂ%%y 1]”22[?3[:‘&'%‘-0}3]iob‘éﬂ?‘ﬁlﬁqhgf%yyﬂ%‘?ﬁoé?h%*ﬁ@@lﬂﬁfpyr i di n-2-yl)
sul fonyl ] qﬁ,&&@&g@ﬁd@ydrochl oride. Also preferred conpounds of the formul a
(Iv) are ) )
1- (4- Met | r ydhériyiesapaptorly £y 4Acrpbygiheyisuifonyiihienq§.2 rodpiojddnehydiqehloridene
hydr ochl ori de; . . - y
1- (3-Chl or o%g@ e %Zﬁpp h l?gdﬁﬁ%%%%ph Efl-yg)ﬁulp)fgrrlyé tllnﬁr_mp%-c_]}? Wdﬂ)@er}?ygf ogPlg,ngf_:,C] pyri d
i ne hydr ochHopitezepan-1-yl)-2-[3,4-dimethylphenylsulfonylthieno[3,2-c]pyridine hydrochloride;

ﬁ;,((j?’oéh :?éms é&fﬁﬁ%@&%ﬁﬁﬂsﬁﬂgﬁ J—)L—tﬂztﬂia%eega%—z li-}%tﬁi_e}ﬁ)[é,lztg]g%ri({i% ﬁ}d?éc%ioc dg,y ridine

ﬁ;/ g f;)g’ih }og: ;ag‘te(_Phér%éhaf_m;gy—al@{e%az&-qﬂyweh@,a%lﬂ;yrfdmef RAMtbdmkgRzoni trile
5-Di chl or o- 2HBOAHBee:baeemeswiiyy)-4viprisandzylrhienglB 2ralpyidinchsi@hlridppy r i di ne
2-(4-Methoxy-benzenesulfonyl)-4-piperazin-1-yl-thieno[ 3,2-c]pyridine hydrochloride;
4-Piperazin-1-yl-2- {[4-trifluoromethyl)phenyl]sulfonyl} thieno[3,2-c]pyridine
20 hydrochloride;
(\ 2-[[2-tert-Butylphenyl)sulfonyl]-4-piperazin-1-ylthieno[3,2-c]pyridine hydrochloride;
) 2-[(3,4-Dichlorophenyl)sulfonyl]-4-piperazin-1-ylthieno[3,2-c}pyridine-2-sulfonamide
hydrochloride;
2-[(4-tert-Butylphenyl)sulfonyl]-4-piperazin-1-yithieno{3,2-c]pyridine hydrochloride;
25 2+(1-Naphthy! sulfonyl)-4-piperazin-1-ylthieno[3,2-c]pyridine hydrochloride;
2-[(3-Fluorophenybsulfonyl]-4-piperazin-1-ylthieno[3,2-c]pyridine-2-sulfonamide
hydrochloride;
2-(Mesitylsulfonyl)-4-piperazin-1-ylthieno{3,2-c]pyridine hydrochloride;
2-[(2-Methoxyphenyl)sulfonyl]-4-piperazin-1-ylthieno[3,2-c]pyridine hydrochloride;
30 2-[(2,4-Dimethoxyphenyl)sulfonyl]-4-piperazin-1-ylthieno[3,2-clpyridine hydrochloride;
2-1(2,4-Dimethylphenylsulfonyl]-4-piperazin-1-ylthieno[3,2-clpyridine hydrochloride;
2-[(2,5-Dimethylphenylsulfonyl]-4-piperazin-1-ylthieno[3,2-¢]pyridine hydrochloride;
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hydrochl ori de; 25

1- (2-Chl or o- 4-f | uor ophenyl sul phonyl ) -4-pi perazin-1-yl-lH pyrrolo

[ 3, 2-c] pyridine hydrochloride;

1- Phenyl met hanesul f onyl - 4- pi perazin-1-yl -1H pyrrol o [ 3, 2-c] pyri di ne
hydr ochl ori de;

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

1- (4- Butyl - benzenesul fonyl ) - 4- pi perazin-1-yl -1 H pyrrol o(3, 2-c) pyridi ne
hydrochl ori de; 1-(4-Phenoxy-b enzenesul fonyl)-4-pip erazin- | -yl-I

H pyrrol o(3, 2-c) pyri di ne hydrochl ori de;
1-(Pheny|suBfﬁhyﬁywﬁapﬂpthmmeﬁﬂwﬂmmﬁkﬂyﬁﬂmEh@Bh@ﬂd@p%&&@HMdeydrochIoride;

1-1(4-Cnl or ggp e%%l |2f 8”1}{161110::}113 nzpy? gl%onyl)-]ﬂ:u' nc;plyr'_ll_dlggﬁjy(?m loﬁge_-c] pyri di ne

hydr ochl ori
1-[(4- Met hOMB&@z?léhﬁf&Wﬁ Welar D RGERAS Qc}p}hﬁh:de'ﬁyﬁﬁbﬁhﬁh%?’ 2-c] pyri di ne

hydr ochl ori de; oxy- 5-net h Ipheny ony pi perazin-1-yl -
H pyrrol o [éPal%ngyawérﬂn&‘l( proEthyd) b@@y]a&k‘:)@nw}wlqnp[e@](%@]mnim9| | - {
[2-(trifk uogw&%@a@phenyl] sulfonyl } -1 Hpyrrolo [3,2-c]pyridine
hydr ochl ori réferred conpounds of the formula (VI) are

[Né(g l\/;at hyl fé*ﬁé&ﬁmo)noblelszgrl)sdme}pﬁl—}m@leramn{i—ﬁh_eh;dn)at?rﬂ—e}pgndme hydrochloride;

,2-C ri ul f.on roc . g .

D b o A ( FIC Ry R BRI Fom A SRR  ionord Rinvaiding bydeeshiopitve aci
p-tolyl am de.- (@ME@WS&T& ~4-piperazin-1-ylthieno[3, 2 c]pyrldme hydrochlorlde

4- (4- Met hyI gé{feram n-| - L;))henyl t hi enoLS 2-c] pyri di ne- 2-sul f onani de

hydr ochl or i blsﬁf%@?%ﬁmﬁhlf Benzilisn Beryl B ‘;PlR?fW tﬁén@[f”guq]f’ﬂ?ﬂ“ée aci d

(3 fluong- Sh%ﬁb&ﬂggfonethyl phenyl ) - am de hydrochl ori de;
4- Pi perazin-1-yl -t hi éno[ 3, 2-c] pyri di ne-2-sul foni ¢ aci d

(4-chl oro- paéﬁiy]]ﬂ)sthal’nedyl)sgﬁom&]dti@mqrm]dglﬂ‘ueno[S 2- c]pyndme hydrochloride;
4- Pi perazin C i di pe-2-5 oni.c
(4-isopro py?j{é‘% Q}fo 33&1[@8 %/t%?iﬁ:@ﬁif}f%}llﬁoéwﬂ —p1perazm~ -3dr1th16no[3 2-c]pyridine
4- Pi per azi nh;ldrw}:rl(ﬁrtﬂeeno[ 3, 2-c] pyridine-2-sul fonic acidp-tolylam de
hydr ochl ori de; . . . , o .
2-?(3,5-I)nnethoxybenzyl)sulfonyl]-4-p1peraz1n-1-ylthleno[3,2-c]pynd1ne hydrochlorids;
15 2-[(2-Naphthylmethyl)sulfonyl]-4-piperazin-1-ylthieno[3,2-c]pyridine hydrochloride;
4-Piperazin-1-yl-2-{[4-(1,2,3-thiadiazol-4-yDbenzyl]sulfonyl}thienof 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-1F-pyrrolo[3,2-c]pyridine hydrochloride;
25  1-(3-Chloro-2-methylphenylsulphonyl)-4-piperazin-1-yl-1H-pyrrolo[3,2-c]pyridine
hydrochloride;
1-(3,4-Dimethoxyphenylsulphonyl)-4-piperazin-1-yl-1 H-pyrrolo[3,2-c]pyridine
hydrochloride;
4-(4-Piperazin-1-yl-pyrrolo[3,2-¢]pyridine-1-sulfonyl)-benzonitrile hydrochloride;
30 1-(4,5-Dichloro-thiophene-2-sulfonyl)-4-piperazin-1-yl-1H-pyrrolof3,2-cJpyridine
hydrochloride;
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4- (4- Met hyl pi perazin-1-yl)-N- (2-cyclohex-1-en-1-ylethyl) thieno [3, 2-c]
pyridine-2- 30 sul fonam de hydrochl ori de; 2-(4-(4-Methyl pi perazin-I-yl)
thieno [3,2-c] pyridin-2-ylsulfonyl)-1,2,3,4- tetrahydroi soquinoline
hydrochl ori de; 26 4-(4-Methyl piperazin-1-yl)-N- (2-thien-2-ylethyl) thieno
[3,2-c] pyridine-2-sul fonam de hydrochloride; 4-(4-Methylpiperazin-l-yl)-N
[ 1- (1-naphthyl) ethyl] thieno [3,2-c] pyridine-2-sul fonam de hydrochloride;
5 4-(4- Met hyl pi perazi n-1-yl)-N (4-hexyl phenyl) thieno [3,2-c]

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

(3-Chl orobenzyl ) - 4- (4- et hyl pi perazin-1-yl) thieno [3, 2-c]

pyri di ne- 2-sul f onam de; 4-(4-N@thy|piperazjn-l-é%)-N- &1-(4-f]porophenyl)
et hyl ] t hi edd2f@lorocd-flpgroplgnytsuphorsil-4-pivaraziel -y ti-oorp o 3. de]pytiding

(2,3-Di fluor Y z.4- (4- et hyl pi perazin-1-yl) thieno [3, 2-c]
pyri di ne- 2- ggﬁ%g%%#na%e hydrochl ori de; 4-(4-Methyl pi perazin-1-yl)-N

(4- chl or o- 2,]-Bredpiatciioxypiienyll-4-piphiaeined - 113 o edrolp V3,2 dimetdie Isdtdchlogds; de

hydr ochl ori de;. 2-Bronp-4- (.4-nethyl pi.perazin- -yl) - (,2-cycl ohex-1-en-1
Y ethyl ) t Hrarp Bicefienet S sl bR B ol BB o

2- Brono- 4- (4divehlbyli®i perazin-1-yl)-N [(1S)-1-(2-naphthyl) ethyl] thieno
[3,2-c] pyridine-3-sul fonam de hydrochl ori de; 2-Brono-4-

(4- net hyl pi peldaBitn-bangenespiforyl-4-apetegisrlaghéhpyyole@R epyidine hvdrp@iiaride]

ridine- 3-;sul ] oride:. - - - o e
Ui ot byl pi pet 2 08y e BiEEGB OLb i) o B BRGIES.2-poyniing ydjoctforide;
pyri di ne- 3-ls{Fhbmiamfodel)-4-piperazin-1-yl-1H-pyrrolo[3,2-cJpyridine hydrochloride;

N (3, 4 D1 L R en RIS 5 ekt G ool bRl Arctbloiggam de

ydr ochl or

ZZ( ﬁyg; ?QL : ggq(gg@wdﬁhawgbmﬂ@qi%iberﬁiﬁhlﬁn@i—&m?m@[b PvEbRHidife Bydrsihiciaem de
1-[(2-Methoxy-5-methylphenyl)sulfonyl]-4-piperazin-1-yl-1H-pyrrolo[3,2-c]pyridine
hydrochloride; and
4-Piperazin-1-yl-1-{[2-(trifluoromethyl)phenyl]sulfonyl} -1H-pyrrolo[3,2-¢|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-y1)-n-phenylthienof3,2-c]pyridine-2-sulfonamide hydrochloride;
4-Piperazin-1-yl-thieno[3,2-clpyridine-2-sulfonic acid (3-fluoro-3-trifluoromethyl-phenyl)-
amide hydrochloride;
4-Piperazin-1-yl-thieno[3,2-c]pyridine-2-sulfonic acid (4-chloro-phenyl)-amide

25  hydrochleride;
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-c] pyridine-2-
30  sulfonamide hydrochloride;
2-(4-(4-Methylpiperazin-1-yl) thieno [3,2-¢] pyridin-2-ylsulfonyl)-1,2,3,4-
tetrahydroisoquinoline hydrochloride;
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4-Pi perazin-1-y1-N-[-3-(trifluoronethyl)phenyl]thieno

[ 3, 2-c] pyridi ne-2-sul fonam 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
hydr ochl ori de;

N- (3, 4- D net hoxyphenyl ) - 4- plpera2|n | -yl thieno[ 3, 2-c] pyridi ne-2-sul fonam de
30 hydrochl ori de;

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

[ 3, 2-c] pyridine-2-sulfonyl)-1, 2,3, 4- tetrahydro-isoquinoline hydr ochl ori de;

4- Pi per azi PWE 0N 6 a0y o .
(2-thi opherrlyF é{ﬂe&&@ﬁ%ﬁ" 12y ]1[ % H(I]g 1?12'&1{1&@ 8,284 Pg’ﬂdme 2-sulfonamide
4-Pipera2|ﬁgﬁﬁyhbnﬂeeno[B 2 c]pyrldlne 2 sul fonic acid

4Pt por azi r-d- YRV, Aeneeg S i el mdieckpiommide

hydr ochl on@gmchﬂ,nﬁ'gperam n 1 yI -t h| eno[ 3, 2-c] pyri di ne-2-sul fonic acid

(2, 6-di et hyl - phenyl ) -am_de drochl oride; 10
4- Pi per azi it Eﬁ’cMemﬁ/mlléﬁw[l%lzd)c}p/’pgﬂrheémpéwl)stme%ﬁ Tchpirigline-2-sulfonamide

( 3- phenyl F ﬂ gi de hydrochl ori de;

4- Plpera2|nj?-y i’'eno[ 3, 2-c] pyri di ne-2-sul fonic acid

( 3, 3- di phen¥d (31@}1}«]113»139%5{1')1%@1 mbtrsfiptpetezie 1-gl thieno [3,2-¢] pyridine-2-sulfonamide;
4- Pi perazin enol. 3, py.ri.d 2-sul i.c.aci g

2 (5 ot ok e ATy p A s B AR P Sienp - quridine 2

4- Plpera2|nmmbmﬁmﬂ@hﬁﬂ@&ﬁgﬁd@]pyrld|ne 2-sul fonic acid
(Prlfluoroneth | - benzyl ani de rochl ori

4

i o Dt ST - ez &aDiBine e Pt i - sdfngmidan de

hydr ochl or ilﬂﬁrochlonde .
N- ( 3- Et hyl phenyl) - 4-pi pera2| n- 1-yl t hi eno[ 3, 2-c] pyri di ne- 3- sul f onam de
hydr ochl or i #et-Mefhglpiperazin~1-yl)-N- (4-chloro-2, 5- dlmethoxyphenyl) thieno [3,2-c] pyridine-2-

N-(4-1sopr %ongﬁl%ﬁgh}droclﬁbﬁgr azin-1-ylthieno[3, 2-c]pyridine-3-sul fonam de (
hydr ochl ori

N (4- Met hy| pBesyd-3- @-ropiyipdietctinnt-3HyV-q 3y 1bheariof3 1 el yly thigione22j sul f onani de

15  pyridine-3-sulfonamide hydrochloride;
2-Bromo-4- (4-methylpiperazin-1-yi)-N- [{18)-1-(2-naphthyl) ethyl] thieno {3,2-c]
pyridine-3-sulfonamide hydrochloride;
2-Bromo-4- (4-methylpiperazin-1-y!)-N- [1-(4-fluorophenyl) ethyl] thieno [3,2-¢] pyridine-
3-sulfonamide hydrochloride;

20  2-Bromo-4- (4-methylpiperazin-1-y1)-N- (2,4,5-trimethoxyphenyl) thieno [3,2-¢] pyridine-

( 3-sulfonamide;

N-(3,4-Dichlorophenyl)-4-piperazin-1-yithieno[3,2-c]pyridine-2-sulfonamide
hydrochloride;
N-(2,4-Diflucrophenyl)-4-piperazin-1-yithieno[3,2- c]pymdme-z-sulfonamlde

25  hydrochloride;
4-Piperazin-1-yl-N-[-3-(trifluoromethyl)phenyljthieno[3,2-c]pyridine-2-sulfonamide
hydrochloride;
N-(3-Ethylphenyl)-4-piperazin-1-ylthieno[3,2-¢]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-ylthienof3,2-cJpyridine-2-sulfonamide
hydrochloride;
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hydr ochl ori de;

N- (4- Met hyl phenyl ) - 4- (pi peri di n-4-yl oxy)thieno[ 3, 2-c] pyri di ne- 2-sul f onam de
25 hydrochloride; N(2,3

-Di fl uor obenzyl) - 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- Chl or obenzyl ) - 4- pi perazi n-1-yl t hi eno[ 3, 2-c] pyri di ne- 2-sul f onam de
hydrochl ori de; 4-Pi perazin-1-yl-thieno[ 3, 2-c]pyridine-2-sulfonic acid
phcnyl am de hydrochl oride; 30

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

(4-tert-butyl -phenyl)-am de hydrochlorjde; 28 i o

40 (45 Vet hy| 2P BRA L S ao WO AL AT il e 1y o aaipline
phenyl am de pyimsei19¢dy. or i de;

4- (4- Met hyl - pi perazin-1-yl)-thieno[ 3, 2-c] pyridine-2-sul fonic acid

( 3- chl or o- pHdhipry=amidahicns) d2odpyrshinedesulBnic acid (2-thiophen-2-yl-ethyl)-amide

2- Brono- 4- ( 4- .+ pi perazin-i-yl)-thieno[ 3, 2-c]pyridine-3-sulfonic acid
phenyl am de%y%élp%lléﬁ?ori de;
4- (4- Met Byl 4ptipanzz-l gl Xhighd[3 2o pnafiR-2sudfopicracidi (#ehBrs-QlF-diniethoagiphenyl)-

(4- met hyl phen -am ..hydrochl ori de; and
N- Phenyl - 7- 6?%%%@%%%—“9?1 hi eno[ 2, 3- c] pyri di ne- 2- sul f onami de hydr ochl ori de.
10 Pref err ed-mpemRasndg-iRiknd[Be- e -Gkl RIdpHdhéthyl®bife hydrochloride;
yl phenyl) - 4- pi perazin-1 -yl furo[ 3, 2-c] pyridi ne-2-sul fonam de _hydr ochl ori de;
N- phenyl - 4- grifiperagind -y1-thiepq|3 3f pmdeqepgﬁulm@czi@@rd@hahﬁmyhmﬁmm ori de;
and N phenéLe/arE-@jni&r. azin-1-yl furo[ 2, 3-c] pyri di ne-2-sul fonam de

ydrochl ori de. i preferred conpound of the fornmula (MII) is

- Pi per agi n41Ripdratitnvl ad dhiope] 3 3-adpypidined2-mafoicsul d @Grihendeirdpyirenidecam de
hydr ochl ori qe Pre(ieerred conpounds of the fornmula (I X) are 20
N (4- et hyl S‘P@H §U% pi perazin-1-yl -1 Hpyrrol o] 3, 2-c] pyri di ne- 2- sul f onani de
hydr ochl or i deRiperazin-1-yl-thienof3,2-c]pyridine-2-sulfonic acid (3,3-diphenyl-propyl)-amide

hydrochloride;
4-Piperazin-1-yl-thieno[3,2-c}pyridine-2-sulfonic acid [2-(5-methoxy-1H-indol-3-y1)-

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

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

25 hydrochloride;
N-~(2,3-Difluorobenzyl)-4-piperazin-1-ylthieno[3,2-c]pyridine-2-sulfonamide
hydrochloride;
N-(3-Chlorobenzyl)-4-piperazin-1-ylthieno[3,2-c]pyridine-2-sulfonamide hydrochloride;

Faliat

4-Piperazin-1-yl-thienof{3,2~cJpyridine-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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N- phenyl - 4- pi perazin-1 -yl -1H pyrrol o[ 3, 2-c] pyri di ne-2-sul f onam de
hydr ochl ori de; and

N- phenyl - 7- pi perazi n-1-yl -1 H pyrrol o[ 2, 3-c] pyri di ne- 2-sul f onam de
hydrochl ori de. 25 Preferred conmpounds of the fornula (X) are

4-Chl oro-N-[4-(pyrrolidin-3-yloxy)-I-napht hyl ] benzenesul f onam de
hydr ochl ori de;

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

5-Chl oro-N-[4-(pyrrolidin-3-yloxy)-I-naphthyl]thi ophene-2-sul fonam de
hydr ochl ori ge; . . . - D .

4- Chl or o- N- ?ﬁé-mﬂpémlnﬁrﬁ%}@l yloRProP-Tdpridiye  sefirdnaddphawimide
hydrochlorigfﬁn@mbﬂde;
4- Met hoxy- N-1 4- pipenidin-3-¥loxy)-l-naphthyl]benzenesulfonanide .

hydr ochl or i té4-Methyl-piperazin-1-yl)-thieno{3,2-clpyridine-2-sutfonic acid (3-chloro-phenyl)-amide

5- Fl uoro- 2- =N ] 4- (pi peri di n-4-yl oxy) - 1- napht hyl ] benzenesul f onam de
hydrochlorig§%$%ﬁyﬁﬁb’

5- Chl or 05 N- E-Brmppefiméthydpipéraziy)l-)-thigph 3Rt pyidiophentodic sl pbegirntde

hydr ochl ori de; o
4-Ch|oro-h&?ﬂé?%gﬁﬁf%yrrolidin-3-y|oxy]-l-naphthyl}benzenesulfonanide

hydr ochl or i dgz-Meiid-rpceivinn o1 MNh{eho[3(BBpyidihs-Qlsingliric iy (Pxyihaanpidmt}
benzenesul f onam de hydrochl oride. 5 Another object of the present invention
is a procesBydreshlels fdepar ati on of a conpound above, said nethod

conpri si ng 2 Qf (. C ci i . j -Lanapht hol with
bg?-protectggﬁgé‘§§?g§%%§?%gvid@ﬁ%ﬁ%$Hﬁ§?ﬁ§%?ggﬁgﬁﬁéygﬁﬁﬁgfh%% (b) reduction
of“the dPtro group in the nitronaphthal eneobtmimed in step (a) to forman

am nonapht hﬁ{??%gﬁ%{ﬂ%‘%@d%%hgaf?ﬁmg%Qﬁ){%t hesis of a sul fonam de by reacting

t he am nonap ene ai ne ? with a suitable sul fonyl
chloride. 15-@Anotthephaliy]etpipefazinhieyipref3ent]pitidienisofonasnide pydedssideor t he
preparation_of a conpound . a wherein Rl Pis i.d, et hod conprising

the steps oN-PhﬁP@p‘hPWfaaw-w&@ﬁ@ﬁ%éhw a?-aﬁa{f?wdfg%%%%lm%arﬂused

hal ogen- 5Ubﬁﬂﬁeﬂ%l?ﬂpi%ﬂa&:@i1n?lfuro[ﬁﬁb‘ﬁs&ﬁ&ﬁe-@fsuﬁ&aaﬁﬁ_@ﬁﬁ}dr@cﬂi'&ﬂcfep gr oup;
aronatlgsnucleop il1C substitution With a thiol viaa

A preferred compound of the formula (VIIT) is
4-Piperazin-1-yl-thiazolo[4,5-c]pyridine-2-sulfonic acid phenylamide hydrochloride.

Preferred compounds of the formula (JX) 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-clpyridine-2-sulfonamide hydrochloride; and
N-phenyl-7-piperazin-1-yl-1H-pyrrolo[2,3-c]pyridine-2-sulfonamide hydrochloride.

25  Preferred compounds of the formula (X) are
4-Chloro-N-[4-(pyrrolidin-3-yloxy)-1-naphthyljbenzenesulfonamide hydrochloride;
4-Methoxy-N-[4-(pyrrolidin-3-yloxy)-1-naphthyl|benzenesulfonamide hydrochloride;
5-Chloro-N-[4-(pyrrolidin-3-yioxy)-1-naphthyljthiophene-2-sulfonamide hydrochloride;
4-Chloro-N-[4-(piperidin-3-yloxy)-1-naphthyl Jbenzenesulfonamide hydrochloride;

30 4-Methoxy-N-[4-(piperidin-3-yloxy)-1-naphthylJbenzenesulfonamide hydrochloride;
5-Fluoro-2-methyl-N-[4-(piperidin-4-yloxy)-1-naphthyl|benzenesulfonamide
hydrochloride;
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20 di azoi nternedi ate; oxidation of the thiol derivative to a sul phone;

i ntroduction of a halogen atom by electrophilic aromatic substitution;
aromati c nucl eophilic substitution of the halogen with a diam ne. Another
obj ect of the present invention is a process for the preparation of a
compound 25 above, wherein RI 0=i=0 NLL-RZ P is 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 phonyl chloride. Another object of the present invention is
a process for the preparation of a conpound 5 above, wherein R R? N

0=51=0 P is said nethod conprisi ng the steps of. preparation of the
het er oar onatrehlgo-Kettpipending-fersdd pphibslihwphens 3ot irsemids hyflrochloride;

| f | chl grd iat : L L hion, | f A
Sul phonyl chitar s s RS Lt Rl b Olends SRl Birocplorice
aromati ¢ nuehéophilic substitution of the chloro with a diamne, 10 Al

di ast ereoner,i ¢ .f or ible.. e ti ,_taut rs,. racem.c.m xtures
and- - unequar- RVt ERO e Vit St Fenii PR Sies hESE G

i nvention. Such conpounds can also occur as cis- or trans-, E- or Z- double
bond isonmer fornms. All isoneric forns are contenplated. 15 The conpounds of

t he for nul ad\weiber pkjegtxf fhye prespniyaventien isppraceshios the mprarationmd e eprpend, as
phar macol ogi,galdl XM@&%SBH%Q}nﬁriﬁﬁéﬁa%s{eﬁ%ﬂ' or base addition salts) thereof.
(a) Mitsonobu reaction of 4-nitro-1-naphthol with boc-protected 3-hydroxypyrrolidine or
4-hydroxypiperidine;

N

10 (b) reduction of the nitro group in the nitronaphthalene obtained in step (a) to form an
aminonaphthalene derivative; and
{c) synthesis of a sulfonamide by reacting the aminonaphthalene obtained in step (b)

with a suitable sulfonyl chloride.

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

R‘1

o=l
Sy
Pis © ' , said method comprising the steps of:
preparation of the heteroaromatic 5-member ring fused halogen-substituted pyridine,
( reduction of an aromatic nitro group; aromatic nucleophilic substitution with a thiol via a
_ 20  diazointermediate; oxidation of the thiol derivative to a sulphone; introduction of a halogen
atom by electrophilic aromatic substitution; aromatic nucleophilic substitution of the

halogen with a diamine.

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

25  above, wherein

Pis

member 1ing 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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The pharmacol ogi cally acceptabl e addition salts as nentioned above are neant
to conprise the therapeutically active non-toxic acid and base addition
salt fornms that the conmpounds 20 are able to form Conpounds that have
basi c properties can be converted to their pharnaceutically acceptable acid
addition salts by treating the base formw th an appropriate acid-

Exenpl ary aci ds include inorganic acids, such as hydrogen chlori de,

hydr ogen brom de, hydrogen iodide, sul phuric acid, phosphoric acid; and
organi c acids such as acetic acid, propanoic acid, hydroxyacetic acid,

| actic acid, pyruvic acid, glycolic 25 acid, maleic acid, malonic acid,
oxal i ¢ acid, benzenesul phonic acid, toluenesul phonic acid, nethanesul phonic
acid, trifl werosdstrheieydp dmifehydfirfusaeidngsnen) waaioadif the amihé groap ivith a
tartaric a%ip chﬁﬁéqiacid, salicylic acid, p-amnosalicylic acid, panvoic
acid, benzoi P%%W , Corbic acid and the |ike. Exenpl ary base addition
salt forns are the sodium potassium calcium salts, and salts with

phar maceutical | y acceptabl e am nes such as, for exanple, ammonia, 31

al kyl ani nes AtsEisz aiRetRE themerenlinyratian isdeproepag for the prepagptionofagpmpomdd | ysi ne.
The terms a@g&%i&ﬁa%ﬁﬁt as used herein also conprises solvates which the
conpounds and salts thereof are able to form such as, for exanple,

hydr at es, alcohglapga’and the like. 5 For clinical use, the conpounds of the
i nvention are | ated into pharmaceutical formulations for oral, rectal,
parenteral or og__ —pde of adm nistration. Pharmaceutical formulations are
usual ly prepared by.m xing the active substance, or a pharmaceutically

accept abl e ekt t her eofsaidméthod esvgitigahstepsHTasBReaidn of Me XSG RbBMSS- The
formul ati ons can he further prepared by known 10 nethods such as

dranul at i on MEWWHIBS Sisehpyridins siradugioniof syldmylohisridy medriy brigucleaphilic The
fornul ationgy el ' Bngi [P £ or m of
tabl et s, capsﬁﬁg% , %ﬁgﬁg@g&%ﬁ%@gg@ﬁ% upsﬂ} Q@%{gg@%& ioggaté&%sa%ppom %%érzi es or
i nj ecti ons. atdngptic duleephiliatubetistioreyf thechore patheddimyindi ssol vi ng or suspendi ng
the act iOve substance in water or other suitable vehicles. Tablets and

gr anul eé may be 15 coated in a conventional nanner. Another object of the

present i nvexit digflerbSméi CREROPRELRBYR chftiokess, tattdnted, AR¥miARBIRES a@bj ect of
the present invention is_a conpound above, and for the case when rings 20 A

and B are bénglushaiiwres of the captionires) gre WidEnihescons)ofdhe ipggntisnbBcht ut ed in

position 7 Q:me@lﬁlds 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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napht hal ene ring, and R3 is substituted in position 1 on the naphthal ene
ring, for use in the treatnent or prophylaxis of a 5-HT6 receptor rel ated
di sorder, such as obesity, type Il diabetes, and/or disorders of the
central nervous system to achieve reduction of body weight and of body

wei ght gain. 25 Another object of the present invention is a conpound above
for use in the treatnent or prophylaxis of disorders of the central nervous
system Anot her object of the present invention is a conpound 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 R3 is
substituted in position | on the naphthalene ring, and for the case when
ring D is aapkytanches, bémagthine, amsl apfing heds suchab,a.g m)gimlmjalﬁ:iyi;ise dhetdr f or nul a
32 NN Rq) st tu on.3.0

by rol e ri ngodiich S e heten A Somaiet SV BroUNGh Mo RBpuddshd it

di abet es. Angddned todBing GhclPds, FiR@xfhSls eytiratedVASTHoRResIafid eheQiigpPoOuUNd above and
for the case when ring A is a pyrrole ring, Pis of the formula (c¢) and R3

is of the formula NRqg or Rg RRMNMR6 R6 R6 10 substituted in position 3
on the pyrraeciidifl@ysd, 9{5 cﬂﬁgphﬁ thm b ERLOR A f&ﬁuﬁe&&ﬂ% axis of obesity, to

achi eve reduction of of body wel ght gain. 15 Anot her object
of the pres ewhannanmémah fommlstlcalsrfmmmetal palahtefarbomtha‘tmmﬂv Qforrprl sing a
conpound abo

phar maceut i c? aig% b Varecgllltgﬁ% f?é???la@?ns&g? IES%Q ygr%}gm&]by trllng the

ao‘uve substance or a pharmaceutically acceptable salt thereof, with conventional
pharmaceutical excipients. The formulations can be further prepared by known
methods such as granulation, compression, microencapsulation, spray coating, etc.
The formulations may be prepared by conventional methods in the dosage form of
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 () or (¢) 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 Il
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 bresent 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 (¢) 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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Anot her object of the present invention is a pharmaceutical fornul ation
conprising a 20 conpound 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 R3 is substituted in position 1 on the
napht hal ene ring, as an active ingredient, for use in the treatnent or 33
prophyl axis of a 5-HT6 receptor related di sorder, such as obesity, type |
di abetes, and/or disorders of the central nervous system to achieve
reducti on of body weight and of body weight gain. 5 Another object of the
present invention is a conpound above as an active ingredient, for wuse in
the treatnment or prophylaxis of disorders of the central nervous system
Anot her object of the present invention is a pharmaceutical fornul ation
conprising a conpound above, for the case when rings A and B are both
phenyl, P is any dne of forfilfa -or (c) subsg--tuted in position 7
on the naphthal e ing, a i k{uted in pasition 1 on the

napht hal ene hin , apd for I i ole ring, Pis of
the fornula fcl and /i3 i W Rg or Ftg N N R6 Rs
R6 M 15 substitufed in gosithon 3 on th®“pyrrole ripg, as an active
ingredient, for u int eat nent orlprophylaxisqu type Il diabetes.
Anot her object of the pr At invention s a pharnacéﬁtical formul ati on
conprising a 20 conpound above, and for the case when ring Dis a pyrrole
ring, Pis of the fornula (c) and R3 is of the fornula 34 Rgq N~\IM N Rq or
R RRMR6 s bstiéuted,in position 3 on the pyrrole ring, as an active

i ngredi ent, TOFUIER 1 RPSioR X qnethe Ruwele rige. for WS ihekieamemt raphyjaxit of tishi eve
Q?ductiom of 1 hgdyeyei ght and of body weight gain. 5

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 (¢) and R? is of the formula

10

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

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

acceptable diluent or carrier.

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

position 1 on the naphthalene ring, as an active ingredient, for use in the treatment or
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Anot her obj ect of the present invention is a nethod for the treatnment or
prophyl axis of a 5- HT6 receptor related disorder, such as obesity, type |

di abet es, and/or disorders of the central nervous system to achieve
reducti on of body weight and of body wei ght gain, which conprises

adm nistering to a subject (e.g., a mamal, a hunman, a horse, a dog, or a 10
cat) in need of such treatnent an effective anount of one or nobre conpounds
of any of the formnulae described above, their salt fornms or conpositions
that include the conpounds or their salt forns, and for the case when rings
A and B are both phenyl, P is any one of fornula (a) or (c) substituted in
position 7 on the na hthalene ring, and P2 is substituted in position 1 on

t he napht haP@ReylEiingt 2 3-8 1% sopripr I@Bit@cﬁw%qler:tsr@ Hrodsaht tDsJEHEPSeS. %i/ta net hod
for the tre proggﬁlaX|s o{ rde&% of t@ﬁ entr er
System whi CROBURST RSB HH HeRPu BPieh, & FHVE PR haofeBgeihes

t reat ment awel%flﬂ‘%@r[.lve anount of one or nore conpounds of any of the

formul ae described above, their salt forns or conpositions that include the
compounds or their salt 20 forns. Another object of the present invention
s a et fod sl et 6AE BRRL MR APRY! Bt Sulanb¥PS anldccifl ABRLRS:, ryhi ch -
conprises adm ni st r|n a subject 1n need of suc trearret an’ effective
anount of one mﬁhertmammnmpmwplﬂﬁa)dﬁ obdisorddrs vftbe fartmlhaeocwdaystembed above,
their 25 salt fonns or conpositions that include the conpounds or their salt
forns, for the case when rings A and B are both phenyl, P is any one of
formila (a) AGth&cobj jeeubSthe hrdsed 1ﬂ1\%11t1@9ﬁlatlih@fﬁhaZelﬁi&aIthﬁmﬁlM daheRferl Ng, and
R3 is substituted |n position | on the naphthal ene 35 ring, and Tgor t he case
ern ring DEBPN{hobevs forthefgse wherstipgs A md B gerpgfhepheayl, Bﬁ%m@rﬁwf frmile
farmul a;gr gﬁ‘%r 5158300 BBk A 7 Bn MRBpBales AR bAdREE slifstRAS i RGitidy ON the

pyrrole rin
1 on the naphthalene ring, and for the case when ring D is a pyrrole ring, P is of the

formula (c) and R’ is of the formula

15

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

—

or prophylaxis of type II diabetes.
Another obiect of the present invention is a pharmaceutical formulation comprising a

20  compound above, and for the case when ring D is a pyrrole ring, P is of the formula (c) and

R is of the formula -
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Anot her obj ect of the present invention is a nethod for the treatnment or
prophyl axis of obesity, which conprises admnistering to a subject in need
of such treatnment an effective 10 anound of one or nore conpounds of any of
the fornul ae descri bed above, their salt fornms or conpositions that include
t he conpounds or their salt forns, and for the case when ring Dis a
pyrrole ring, Pis of the formula (¢c) and R3 is of the fornula RRg or Rg N
NRMRR is substituted in position 3 on the pyrrole ring. Another object
of the present invention is a nethod for nodul ating 5-HT6 receptor

activity, conprising admnistering to a subject in need thereof an effective
anount of one 20 or nore conpounds of any of the fornul ae described above,
their salt forns T conp05|t -ons that inel-ude the coppounds or their salt

forns. 36 Anoth obj ect he presentlinvention is the use of one or nore
conpounds of an the fornu ae des above hr salt forns or
conposi ti on$; at ude the oheiRysal t |forms, and for the
case when rings rei%oth pheny ) is any of formula (a) or (c)
substituted in p t|on the naphthdlene ring, and R3 is substituted in
5 position 1 on t'he naph ene ring, fd% t he manuf d&8ture of a nedi canent
for use in the treatnent or prophylaxis of a 5-HT6 receptor related

di sorder, such as obesity, type Il diabetes, and/or disorders of the

central nervous system .to achieve reduction of body weight and of body
wei ght gai nsubkbtufedon pesitiab} en thegfyrbleingr ssanttivoiverticon foraise hethe seatméntone or

Compost {1 ond: FREPAFR ptePhte (IR R T bPACNFICOcHE of BPRLVER Bite |

nuf act gre of a medi canent for use in the treatnment or prophyl axis of

di'sorders of the central nervou stem 15 Anot her object of the present
i nvention i $npther qhiget of thg peeseit lmléo%@ yveriitrdsionthe diggiment erpwopkybaxianfad-

descri bed a el};ec%atﬂtﬁ"rélat%ﬂldﬁs#&‘}néﬁct%so%@%?%éﬂq{?e?oeyg g Al rd ﬁtﬁnnco”pounds

or their sa for e case when are Pis
any one of tafmlhevous system, to achieve reduction of body weight and of body weight gain,

which comprises administering to a subject (e.g., a mammal, a human, a horse, a dog, or a
10 cat) in need of such treatment an effective amount of one or more compounds of any of the
formulae described above, their salt forms or compositions that include the compounds or
their salt forms, and for the case when rings A and B are both phenyl, P is any one of
formula (a) or (¢) 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
ﬁ“ 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
IT diabetes, which comprises administering fo a subject in need of such treatment an
effective amount of one ot more compounds of any of the formulae described above, their

25  salt forms or compositions that inciude 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 (¢) substituted in

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

35



(a) or (c) substituted in position 7 on the naphthalene ring, and R3 is
substituted in position 1 on the naphthalene ring, and for the case when
ring Dis a pyrrole ring, Pis of the 20 fornula (c) and R3 is of the
formula Rg trn Rg or Rg NR6 RR RS msubstituted in position 3 on the
pyrrole ring, for the manufacture of a nedicanent for use 25 in the
treatnent or prophylaxis of type Il diabetes. 37 Another object of the
present invention is the use of one or nore conpounds of any of the
formul ae descri bed above, their salt fornms or conpositions that include the
compounds or their salt forms, and for the case when ring Dis a pyrrole
ring, Pis of the fornmula (c) and . R3 is of the formula 5 N - Raf. ~~ m Rq
or Rg NN %g’ﬁégﬁg t[nwng;a B'é’te%lnﬁ?g gﬁ‘siaﬁwﬁ%lg i“lng$nlsi§’f3ﬁ’r?fgﬁ’émﬁ§?)ra8%3 S 9dhe  or

t he manuf actyh@iof a nedi canment for use in the treatnent or prophyl axis of
obesity, to achieve reduction of body weight and of body 10 wei ght gain.
The nmet hods delineated herein can al so include the step of identifying that
the subject is in need of treatnent of obesity, type Il diabetes, or

di sorders of the“béntral neryous systems:-or in need}of reducing body wei ght

and of body wei ain. 15-Nhe inventi further relates to cosnetic use of
one or nore g£onpou of any off th ] ae descfibey herein, for causing
| oss of wei éﬁt, as | as~co ti clacanpos t<i>!'on$q cont ai ni ng sai d conpounds.
N N
m

|
R®

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
10 amound of one or more compounds of any of the formulae described above, their salt

forms or compositions that include the compounds or their salt forms, and for the case

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

15
substituted in position 3 on the pyrrole ring.

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

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

compositions that include the compounds or their salt forms.
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20 Still further, the invention relates to a non-therapeutic netod for
inpriving the bodily appearance of a manmal, including a human, in which
the nethod conprises orally admnistering to said mammal one or nore
conpounds of any of the fornul ae described herein. 25 "An effective anmount™
refers to an anount of a conpound that confers a therapeutic effect on the
treated subject. The therapeutic effect may be objective (i.e., nmeasurable
by sone test or marker) or subjective (i.e., subject gives an indication of
or feels an effect). 38 For clinical use, the conpounds of the invention are
fornmul ated into pharmaceutical fornulations for oral, rectal, parenteral or
ot her node of adm nistration. Usually the anount of active conpounds is

bet ween 0. 1Aggsispieet Phe pefscattievepheps il yso af oy @regra spyipeude phrepithe?- 20%
by wei ght i | r f. and
St by vei ghFErRe e EbLE I 8Bk A LAy MaRLARRAE SR, OIS, | T
dose of t hetlaotalybrssmsildhcite vaeivden winghiA nndBwraleoth ahge/l,ahid any bhe efepend on

various factors, such as, .for exanple, .the. individual, requienment of each
pati ent a_nd%c?’ﬁgla_ (%Oorr(g]ﬁué’swte i Ft?tnr%a‘ini tB?II.‘aplPﬁ‘a BREPE a%%(}{ af SUbSHYSA LNt er al
dosages wi | goéaem Norl {he nbAtEA e ride, f? thelRARHATEIrP6f a fatichhe@dbd 1ée irbHPSt ance,
preferably 50 to 150 r%lyggr day. Processes for preparation In a further

aspect the ['PAFEARGEHIG Bipe-Thbs Hergntosfelateddirygderossban a8esty, tapsllof t he
15 fornul ae herein gonpri i ng.react.i any one or npre of, the ounds of
Uhe 1 or mul adavder uiler Seerfer B F° Craed Ty Sy JERSEe IR EEP8G her ei n.
The conpoungg;ghf add bolipwathagaigbove may be prepared by, or in analogy with,
conventional methods, and ‘“especially according to or in analogy with the

fol'l owi ng net hods. 20 The chemicals used in the above-described synthetic

route npy i ﬂﬁl)t'ﬁgreobtjéc?léf ﬁfég;g&%lei%’inveﬁti is‘ﬁ%}&sé of 51?6?}(%312&1‘% CO ?%ﬂ%lé%ﬁg %nc}r Japt ect ing

group and deprotecting group reagents. e e esc ve nay al so
addi ti onal | Yorinnkk deseribed pisgvegetitineslt oehorreompogfiomrthatheciudt thpsomigsads dred

specifically herein, to add or.renove suitabl rotectin roups in order to
ultimtely ﬁ@rr&@\ﬁt%lsﬁ%rstggm&m?%re Eﬁﬂbﬁiﬁ%ﬁle%tfefog'ﬂﬁ? l%f?hettFFg‘"‘g%'? | ae descri bed
above, thei proghyiedb bf fie6i¥ess o heGonRYabivb@NgsttMat i ncl ude the conpounds or

their salt fornms. In addition, various synthetic steps nmay be performed in

an alternate sequence or order to give the
15  Another object of the present invention is the use of one or more compounds of any of the

formulae described above, their salt forms or compositions that include the compounds or
their salt forms, for the case when rings A and B are both phenyl, P is any one of formula
(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

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

25  1in the treatment or prophylaxis of type II diabetes.
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desired conpounds. Synthetic chem stry transformations and protecting group
nmet hodol ogi es (protection and deprotection) useful in synthesizing

appl i cabl e conpounds are known in the art and include, for exanple, those
described in R Larock, 30 Conprehensive O ganic Transformtions, VCH

Publ i shers (1989); T.W Geene and P.GM Wits, Protective Goups-in
Organic Synthesis, 2nd Ed., John Wley and Sons (1991); L. Fieser and M

Fi eser, Fieser and Fieser's Reagents for Organic Synthesis, John 39 WI ey
and Sons (1994); and L. Paquette, ed., Encycl opedia of Reagents for Organic
Synt hesis, John Wley and Sons (1995) and subsequent editions thereof. The
speci fic exanples bel ow are to be construed as nerely illustrative, and not
limtative Anofier bjEctiof iR fRekRAt i@ ertiBh iths 6deQTWHE of MoRMSMBYNIIRBSPSMRE -
Wthout further elaboration, it is believed that one skilled inthe art
can, based dpmuine deaaseherl gbovontheisiself formeer sampesitines hediselnde thesomneundnot o it s
ful I est ext u by
reference i ﬁﬂe{lrhseaﬁl rf &g%f %degéﬂﬂe%g%oﬁk‘;g&ﬂlggf {SW en%bﬁrggfn%l ?@{nfﬁie)as@%(ace
(NVR) and 13?(3;1Mﬂ:the/\ﬁ:|rmutaecor ded on a Bruker Advance DPX 400 spectrometer at
400.1 and 100.6 MHz, respectively. Al spectra were recorded using residual
sol vent or tetranet hyI silane (TMS) as internal standard. IR spectra were
recorded on a Perkl n- El mer Spectrum 1000 FT-1R spectrophotoneter. |onspray

mass 15 spectrorre ry (Ms) s‘|d Ctra were optai ned on a~—Per ki n- El mer APl 150EX

nMass spectrorret Accur a SS neasu nts were perfornmed on a M cronass
LCT dual B aratiyve % rfor Wat er s/ M cr omass
sEem :

Pl at form ZQ UI p tem A} ACE | utm (19x50mMm) ,
eluents: MIIliQ water, CN Nand Mili CN/ 0. 1% dnd system B: Xterra M5
Ci8, 5m col um (1 x50m1), eluents: MI4iQ water, MgCN and NH4HCO3

(100mV). Analytical HPLC e perfornmed "*k on Agil enR 1100, colum: ACE 3 C8
(system A) or columm: YMC-Pack (systemB), eluents: MIIliQO0.1%FA and
MeCN. El enental anal yses were performed on a Vario El instrunent.

Preparative flash chronat ogr aphy was performed on Merck silica gel 60 (230-
400 nesh). 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
10 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.

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

containing said compounds,

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

herein.
25  “An effective amount” refers to an amount of a compound that confers a therapeutic effect
on the treated subj ect. The therapeutic effect may be objective (i.e., measurable by some

test or marker) or subjective (i.e., subject gives an indication of or feels an effect).
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25 Table 1 R6 R4 O SO 30N 40 EXAVWLER R 1

6- Benzenesul f onyl - 4- pi perazi n-1-yl -qui noline hydrochloride (N~ N 2

6- [ (2- Fl uorophenyl ) sul fonyl ] - 4- pi perazi n-1-yl quinoline (N hydrochloride F N
3 6-(1- Napht hyl sul fonyl ) - 4- pi perazi n-1 -yl qui noline hydrochloride /N N 4

6-[ (3, 4-Di chl prophenyl ) sul fonyl ] - 4-pi perazin-1-ylquinoline A /N
hydrochloride I C N 5
6-

[ (3, 5-D et hyl phenyl ) sul f onyl ] - 4- pi perazi n-1-yl qui noline (N hydrochl oride
N 6 6-[(2-Chloro-6-nethyl phenyl)sul fonyl]-4-piperazin-I- nn~ (N vylquinoline
hydrochloride /Y O N 7
6- [ (4- Chl or ophenyl ) sul fonyl ] - 4- pi perazi n-1-yl qui noline C1 (N~ hydrochl ori de
N 8 6-[(2-Methyl,4-tort-butyl-phenyl)sul fonyl]-4-piperazin-1- (N
yl qui nol i ne h% rocEIoride - 9 i , . X
6-[ (3, 4- Di nEPhSRETR e aPnaannds ofithg inyeption a5e farppisipdipoinbatnacgutical
hydr ochl ori @@miatiBns for oral, rectal, parenter th de of administrati
6-[ (2, 3-Di chl or ophenyl ) sul fon’II:j] -n4?1%l|05e0r %Pr?— ?ngya[ qullnr%o?tlmr?'eUﬁmgP,ﬂf\T
hydr ochl or i @@ount@f agiive 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
5 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,
( 7 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 ahove, 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 Orguanic Synthesis, 2™ Ed., John Wiley and Sons
(1991); L. Fieser and M. Ficser, Fieser and Fieser's Reagents for Organic Synthesis, John
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11 6-[(4-tert- Butylphenyl)sulfonyl] 4- pi perazi n-1-yl qui noline rN
hydrochloride N~ 41 12

6- [ (4-1sopropyl phenyl ) sul fonyl ] -4-pi perazin-I-ylquinoline (NN hydrochl oride
N 13 (4-Piperazin-l-yl-6-{[4- FF N F
(tr|fIuoronethyl)phenyl]sulfonyl}qU|nollne hydrochloride N 14

6-[ (4-tert-Butyl phenyl)sul fonyl]-4-(1, 4-di azepan-1-yl)quinoline /N
hydrochl ori de N 15

4- (1, 4-Di azepan-1-yl)-6-[ (4- |sopropylphenyl)sulfonyl]qU|nollne CN

hydrochloride N Scheme | O R ON HZNS | ::~~ ), N(I) NN (iit) RO Rz
SRe, \\ SO /~00\ \ . HC N (iv) NM (vl) 5 Legend to Schene 1:
i) Hydrogen Pd/ C, Methanol; ii) Sodiumnitrite, Sul phurlc acid, diverse
thiols (R - V\giﬁry ang §ons {199Dnendel. Ranestispuk.daphdaedia Rengenisio CPERgic

acetoni (111 & T EEACI Ehe MGk 005) i) oRuian dRisne BOCLE" 20) 0 0
CH3CN; vi) HO in diethyl ether. 10 Methods
The specific examples below are to be construed as merely illustrative, and not limitative
5  ofthe remainder of the disclosure in any way whatsoever, Without further elaboration, it is
believed that one skilled in the art can, based on the description herein, utilize the present

invention to its fullest extent. All publications cited herein are hereby incorporated by

reference in their entirety.

P

10 Methods
'H nuclear magnetic resonance (NMR) and 13C NMR were recorded on a Bruker Advance
DPX 400 spectrometer at 400.1 and 100.6 MHz, respectively. All spectra were recorded
using residual solvent or tetramsthylsilane (TMS) as internal standard. IR spectra were
recorded on a Perkin-Elmer Spectrum 1000 FT-IR spectrophotometer. Ionspray mass

15 spectrometry (MS) spectra were obtained on a Perkin-Elmer API 150EX mass
spectrometer. Accurate mass measurements were performed on a2 Micromass LCT dual
probe. Preparative HPLC/MS was performed on a Waters/Micromass Platform Z(Q 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, 5pm column (19x50mm),

20 eluents: MilliQ water, MeCN and NHHCO; (100mM). Analytical HPLC were performed

{ on Agilent 1100, column: ACE 3 C8 (system A) or colummn: YMC-Pack (system B),

| gluents: 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
\36 R4
O=
S SN
@]
30 | N
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The assigned structures were confirnmed by standard spectroscopi cal
anal ysi s and/ or

and el enen
obt ai ned on
chem cal

t al
Br uker

shift values are reported as parts per

mllion (

S).

net hods

hi gh resol ution M5. 42 NVR spectra were
500 MHz or JEOL 270 MHz spectroneters at

25C, and the

VS

spectra were

acquired on a 2690 Separation Mdule (Waters) with a Platform LCZ

(M cromass).
Li Chroprep RP-1 8 ( Merck).

Fl ash

chromat ography was perforned on Silica gel

Seriesl 100, with a GROMSIL 100 ODS-0 AB col umm, 4.6x50nm .
purifications were perforned on preparative HPLC Mass system using YMC

Conbi

Fi nni gan Mass detector.

prep ODS- AQ columm, 56x20 mm G | son punps,
The used eluents were H20 and CH3CN, both with 0.1

60 (Merck) or
5 HPLC anal ysis were acconplished on a HP

The HPLC

Dynamax W1 detector and

% TFA. The pREfY—pt—the—conpounds—was—determ-ned-byHPRLC_10-El-egpnt-al
anal ysi s masﬁ%%vrgyred at Structural Chemstry Departnenl Bi ovi Pun1AB
St ockhol m T NG PeRBizencsWiNET-GhFBR. 1-NRILRTR AT BéHBEION chi Pl
Gal | enkanp | nmel ting|point apparatus and are uncorrected. || ERNEUQA E 115
Synt hesi s of 6- Ami np-qui noline A suspension of 6-nitro-quinoline (@ 7 49,15
mml ), palladiumon|charcoal (10 % (0.1 g) in _nethanol (0.2 L)
hydr ogenat ed at 2 r oonf{(@#yerpteubalpryl-4pibergiin-hylgtiioting ng. Th taly
filtered and the sol yprinewaporated to yield a yellow soli %éFf >ﬁ%ﬂl|sat|on
fromethyl |acetate yielded the pure title conpound as a | ow solid
(3.3 g, 46% . NS 1z 145 20 [ MeH] ' H NVR (270 NHz S _ppm-3,89
(s, 2 H 6.87 (¥, Jt .(161215‘19!-’-@,’15“!1?0’1&@4*?%133%@'k‘ﬂﬂi{lmljﬂfé?‘@f*ﬁ?lm?ie64 W‘O H)(;‘; 25 (dd,
J=8.44,4 .22\ Hz, 1 H) 7.88 (dd, J=7.92,1.58 Hz, 1 H) 7.90 (&~J=8. Hz, |1
FD(B 63 (dd, J 4 22| 1. 58 Hz, 1 FD INTERNEDIATE 2 25 Synt hlesi s pf
6- phenyl sul anyj—=dqu 14 oam L'Lli"dhl I T te—{1% 1 '”NUI ) i}
wat er (6 m) vvazé sl owﬁ/ ]bgcc}i’f\r Btoﬁ)g &Mpé% Plfﬂﬁhmhé im0 ql.@ oling
(1.44 g, 10| mol) i n"sEckeridec acid (50 % (8 m.). The t fe™Mvas kept
below 5 C during the addition. The reaction m xture was nto a
sol ution of potassi5n1hvdroxide (9 9, 16 mmol) and thiophenol (1|nl, 9 muol)
in 5 6-[(3,5-Dimethylphenylsulfonyl]-4-piperazin-1-ylguinoline N
hydrochloride \@/ [Nj
6 6-[(2-Chloro-6-methylphenyl)sulfonylj-4-piperazin-1- ENj
ylquineline hydrochloride /@‘C] N
7 6-[(4-Chlorophenyl)sulfonyl]-4-piperazin-1-ylquinoline Cl EN]
liydrochloride @ N
) 8 6-[(2-Methyl,4-tert-buiyl-phenyl)sulforyl}-4-piperazin-1- [Nj
{ yiquinoline 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 [N]
hydrochloride @C] N
11 6-[(4-tert-Butylphenyl}sulfonyl]-4-piperazin- 1 -ylquinoline [Nj
hydrochloride 5 ]
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30 water (3

extracted with diethyl

filtration.
phase.
col um,
col orl ess
mat eri al

H) .

solution of mchl oroperbenzoic acid (1 g,

0 niL).

Duri ng

oil (100

during the filtration
MHz, CD3Cl) S ppm7.34 (m 4 H)
H 7.67 (d, J=2.11 Hz,
| NTERVEDI ATE 3 Synt hesi s of 6-benzenesul f onyl

The reaction m xture was refl uxed for
ether. The insoluble materi al
filtration nost of the materi al

et hyl acet at e: hexane,

ng, 4% PS:

procedure). M5 nmz: 238

7.42
1H 7.99 (m 2 H 8.84 (dd, 5 J

5.8 mol )

3 h, co
43 puri f

[ MHH] .

(m 2 H 7.57 (dd, J=8.97, 2.11 Hz
1.
-quinoline 1-oxid A

in DCM (10 m) was added

=4.22,

ol ed and

was elimnated by

was trapped in the solid

The filtrate was evaporated and the residue was
chr omat ogr aphy (Si Q2

i ed by

1:2) to yield a
the lowyield is due to the I oss of the

"H NMR (270
I

58 Hz, |

to a 10 stirrédd so| @i(#-orpralyipBuplvefvpystibifeenyl-vijuindiod | ne 25 g, t ﬁrm) and
NaHCO3 (0.5 g) in DEMotd&atl). The reaction was |eft stl [
washed with| water, NaHCO3 solution and evaporated. Tritp |on of the
residue in diethyl ether gave the pure title product as|atslightly yell pw
solid (0.14.g,. 30. % NS miz: 287 [MtH+] . 15 | NTERVEDI ATE 4 Synthesis of
6- benzenesul f oty - 4 éthirsregndroi-h8fi ne A sol ution of Fuck E:}L
6- benzenesul f onyl - quizARbicRanlypexjBulfoddauitline Hdddlam! ) in 13 ( ) Wwas
heated at 90 C for R h after which the solution was pourge n ice, amonjum
hydr oxi de was added| and extraction with DCM The organi c| phase s dried
(NaSO4), the 20 volptiles were evaporated and the residue was purified by
col umm chr ofrat agrap 6L[(4—£ahigéty1ph@91§mtonﬁpﬁ@1ardﬁze@&t1r aRETher, 171 yreld a
white solid (39 ng, gdméhxﬁys mz: 305 [MHH]. MPLE [1 Synt hesi\s o
6 benzenesu] f onyl -4 d’ erazin-1-yl - qui noline hydrochlorid sol jut'e of
benzenesuj f onyl - -chloro quinoline (35 ng, 0.11 nmol) @ng”pi perazi ne 0.5
g< 2.5 nunol) in acetonitrile (2 m.) was heated at 80 C pver night. The
m xture wasr—extract ey bttt 2 o) t Ij@:@ggg:&f—ﬁhase—waﬁ————
purified by chromato p q¥ %m yg ﬁé H@?ﬁﬁgﬁﬁﬁgﬁ* a Cl saturiﬁfy with
NH3 (gas). [The purei B emas dlssolved in .
Scheme |
1
o R
N H,N % S =
OO T T+
N0 N () N (iii)
O 2
) 1 R
( N “ RU ! R\
// / " =
'8 20 _ e O P HCI
N (iv) N (V) (i) N
8]
5 Legend to Scheme 1: i) Hydrogen gas, Pd/C, Methanol; if) Sodiuwm nitrite, Sulphuric acid, diverse thiols (R'-
SH), 3h; iif) meta-chioroperoxybenzoic acid (m-CPBA), dichloromethane (CH,Cl,), overnight; iv)
phosphorus oxylchloride (POCI;), acetonitrile (CH;CN), 80 °C, 2h; v) aliphatic cyclic aminss (R%), 80 °C,
CH,CN; vi) HC in diethy] ether,
10 Methods

The assigned structures were confirmed by standard spectroscopical methods and

elemental analysis and/or high resolution MS.
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30 ethyl acetate and HCl (gas) in diethyl ether was added. The resulting
oily residue was dissolved in nethanol and ethyl acetate and evaporated to
yield a white solid (24 ng, 77%. M5 miz: 354 [MrH+]. '"H NWR (270 MHz,
CH30H-D4) 8 ppm 3.52 (m 4 H) 4.13 44 (m 4 H 7.36 (d, J=7.18 Hz, 1 H) 7.57
(m 3H 801 (m J=12.25, 8,54 Hz, 3 H 8.28 (d, J=8.91 Hz, | H 8.63 (d,
J=6.68 Hz, | H 8.69 (s, I H. Schene 2 oYo oto-~ HN NN CH.Br C

CN ((CH2)" CN Hz)n 00 N(CH2), \ I N; Br\' I %it I S\ I %iii: iv R S\
/ CNNN 2a, n=05 2b, n=1 Legend for Schene 2: i) NatBuO, Pd(PPh3)4,
n- BuOH, BOC-protected diamnes; ii) tert-butyl piperazine-1- carboxylate or

tert-butyl 1,4-diazepane-1-car boxyl ate, triethylam ne or K2C03, DVBSO
thiols; iv) TFA, H20, NaOH, iv) HC1. 10 Method A Preparation of thiol
derivatives WSPBQHWWeWDPW@ﬁ&WKQﬁéWW%JﬁQL OdNHz sprstrempictant boxy| at e

ég( gpﬁé) 4 (?ﬁgo %&&J a}“ﬂmc%eglfﬁsl?ﬁﬂ% tf‘%%eé?% qrspdinnibn QU SP?\?%Z( Hls

fl ushed t hr osghirddg a12600WeParhidtn Bddtle MWaRss) me M@t DOZ Loidvbnidsdy. T8RS
heated to 120C overnight. The precipitate was filtrated and the reaction

mi xt ure conc@mmﬁf’géph}hw%mﬁ@m%@l idigg er) 60 \Wdlgrely) erdlaCheapremRiE ek washed

w th H20,5 S

chr omat ogr ap y usi %{gé%e% E‘Mﬁgg& %4 g@;}é’ggﬂﬁ@%g@%&{g@%% bﬁf h}[()l %D%rooduct

that was usedBicoluring4.0eiimst Epe WPLOgutifi¢ationdreere ppnfomﬂadcmtprqmatﬂ@ﬂ%(hod B

Oxi dation of,thiol deriv t,0 sul riv s T rlate

t hi ophenol s &?ﬂ%??‘x}‘é’é"g?&%&? Ipveé’acgﬁﬁr‘}“el‘q:ﬁ? ﬁ_d}&@ﬁj&n Q‘? Sng WPSr 15
Dynamax UV-1 detector and Finnigan Mass detector The used eluents were HzO and

CH3CN, both with 0.1% TFA. The purity of the compounds wag determined by HPLC.
10 Flemental analysis was performed at Structural Chemistry Department, Biovitrum AB,

Stockholm, Melting points, when given, were obtained on a Biichi or a Gallenkamp

melting point apparatus and are uncorrected.

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

P

INTERMEDIATE 2
25  Synthesis of 6-phenylsulfanyl-quinoline
A solution of sodium nitrite (1 g, 14 mmol) in water (6 mL) was slowly added to a stirred
solution of 6-amino-quinoline (1.44 g, 10 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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m nutes at roomtenperature. H202 (2 nL) was added and the reaction was |eft
stirring 25 overnight. The reaction m xtures are evaporated and the

resi dues are portioned between diethyl ether and water. The | ayers are
separated and the water layer is extracted with diethyl ether and nade
basi c by adding NaOH IM Extraction wwth DCM drying with 45 MgSO4 and
evaporation gives the free bases of the products which are dissolved in
MeOH, excess of HC /ether (2M was added and the sol vent evaporated. The
residues are purified on preparative HPLC/ M5 (Xterra M5 C18, 5m col umm)
using a 10 to 40% MeCN-water gradient (containing 0.1% HOAc) over 10

m nutes. The pure fractions are 5 pooled and |yophilised. The residues are
di ssolved in MeCH and treated with excess of HC/ether (2M. After

evapor at i on paiifiesidtneshimn ghrewiafograpby (ﬂJOaleﬂafﬁacatmb hexiahe) na;t)e@l yistd dcolerkkdy |

th duct Cl | NTE 10 tert-Butyl
& (o bromag (R HESS PSP BRL SRS ot 5 B0 R e et ierm i nol | ne
5.0 g, 20. Grogwdhy), Msan! REAR]

E riet ﬁyl am ﬁre (3 T?L Zm%%)'gi ZEXPB]I%/SO é@ﬁ) Mﬁzv\lg?se(:%g pg and('r%eat Dy

over ni ght i i %&H) &Y (fifht]ﬁgéﬂ 2008z, TTHET. ﬁ%é;btfﬁbhl Wasl Hﬁ)@@édﬂlﬁ\ﬁﬂ)ﬂl&%ﬂd}d Wwith

di ethyl ether, 5\3@_§ with water (5x), dried (MySO4) and evaporated. The
resi due %sgfl?i]er %]ﬁﬁhugh a short 15 colum of silica (2.5-5 %9 MeOH in

CH2C12 and evapor at ed. Y| eld 8.02 g. (97 %9. Brown |iquid. HPLC 98 %

RT=3. 01 (Sy %@% % MeCN over 3 min). 1H NWR (400 MHz, CDC13) S ppm
1.52 (s, ﬁ% 3(m4|—|)369375(m4|—|)6.86(d,\]5.0|—|z, 1 H

7.72 (dd, Jsmesngefzébwzenasdraonﬁ-c%ﬁnslﬂa etlgBa8 Hz, 1 H) 8.14 (d, J=2.3 Hz, 1
H 8.73 (d, ' J=5 H) SI+) for CL8H22Br N3Q2 nfz 392.2 (MrH+) 20

NPLE 2 6A[sohution gémo@iﬂ@rnwr))@mownw 1 245 pinpeolhizi DCM (0l )nvodsiadéed to a
rochlgri 0 Qfr 2 i ophenol was
used and®t natr ARk of EBHS Bin SR (e 1 R R BRREEE R Bfcp s
conpl et ed abiOdt (}2341113)3(11113 r@dctzatmuﬂaﬁ sﬁﬁm@%ﬂ‘ﬁﬁﬁ@iﬂhﬁr&he&’%ﬁﬁﬁa@@tmmgy col um
chr omat ogr aﬁgﬁ/.on ica g(g 10-2 O/tﬁle gave the free am ne that
was additi orfafisr f’ﬁaﬁ"?ﬂoéﬁ W fBWé%%ﬂ%fQ @Slﬁpm dl%ﬂlléheéheisave the pure title
procuct as a slightly yellow solid (0.14 g, 30 %). MS m/z: 287 [M+H+].

15 INTERMEDIATE 4
Synthesis of 6-benzenesuifonyl-4-chloro-quinoline
A solutien of 6-benzenesulfonyl-quinoline 1-oxid (135 mg, 0.47 mmol) 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 (NaSQu), the
20 volatiles were evaporateci and the residue was purified by column chromatography (SiO,,
ethyl acetate:petroleum ether, 1:1) to yield a white solid (39 mg, 27 %). MS m/z: 305
IM+H-+,

T

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 CHCI; saturated with NH; (gas). The pure product was dissolved in
30 ethyl acetate and HC1 (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 Miiz, CH;0H-D,) & ppm 3.52 (m, 4 H) 4.13
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(4 %9 Yellow solid. HPLC 95 % RT=2.33 (System Al, 10-97 % MeCN over 3
). "H NWR (400 MHz, DVSO-d6) 6 ppm 3.30-3.42 (m 4 H) 3.51-3.62 (m 4 H)
8 (d, J=5.27 Hz, 1 H) 7.42 (dd, J10.29, 8.78 Hz, 1 H 7.52 (t, J=7.28

, 1 H 7.77-7.84 (m 1 30 H 8.04-8.21 (m 3 H) 8.62 (s, 1 H 8.87 (d,
J=5.27 Hz, 1 H 9.82 (br s, 2 H. M5 (ESI+) for C, 9H 8FN3®2S niz 372.0
(MtH ). HRMS for C, 9H, 8FN3Q2S: cal cd, 371.1104; found, 371.1102. 46 EXAVPLE
3 6-(1- Napht hyl sul fonyl ) - 4- pi perazi n-1-yl qui nol i ne hydrochl ori de A total
anount of 2.25 mml, of the appropriate thiophenol was used and the reaction
was 5 prolonged with 8 hours. The oxidation step was conpleted after 24
hours at anbient tenperature. Purification by columm chromatography on

Slh| [ C(é gel I ](@%2@)%33&(@;%7118%“5@?/67(1{363 1|I} gelamtiéagt%ag S0EE, QPH)ES%SB/K@d tgd
the HO -salt 4 I HPL 5% RT=2.54 stem

10- 97% MeCN oééﬁ(ﬂ? t#ﬁ)gr%ﬂ(q vﬁl@é%%&% 9(sp\Bd d5) 8 ppm 3.33 (s, 4 H 4.06
(s, 4 H 7.38 (d, J=6.78 Hz, 7.65 (d, J=7.53 Hz, 1 10 H 7.69-7.75 (m
| H 7.82 (t J778H21H)812(d J=8. 03 Hz, 1H)8.21-8.30(m2H)
8.38 (d, J= §<@8mf-‘12 1 H 8.56 (t, J=8.53 Hz, 2 H) 8.74-8.79 (m 2 H) 10.05
(s, 2 M M5 (ESI+) for C23H21N302S en/z 404.4 (MtH+) HRVS for C23H21N302S:
cal cd, 403.1354; found, 403. 93/15 EXAMPLECE O

6-[ (3, 4- Di chl orophenyl ) sul f onyl pi perazi n-|1 I\% ui nol i ne hydrofdlgtori de A
total amobunt of 2.251mmol, of [t he appropri ate(thi ophenol was us Nand t he
reacti on was_ prol pnged W|th §6tds. The oxi dqtPdh st ep % corpltEped after

24 hours at & tY tlenpgraturke. PurR |c§t| on y coI unm c t graphy on
silica gel 10- B OFin cnverted to
t he. HCl - sal t g|V|n'§ yeIIow Tt Y|e h .. 1H NWR

(4_0M—|z DVBO-  d6) ppm32§5“§341(m4 406415(m 4 H 7.40 (d,
J=6.78 Hz, 1 H 7.93 (d, J=8»bH31 Hz, | 804(dd J853 201Hz 1 H
8.27 (d, Jo. 01 Hz 36-8.42 (m H)873
(d, J=1.51 ﬁz"*ge“?ﬁhﬁl@%’z )(“iﬁzﬁug’%@éﬂﬁmoﬁ 1369019“’%@6(%““?5 Péfe”f- 1 pipstgzipy-1 of
Cl9 H17 d 2 chiBox2lste 02er&outyil 2-didRPan-1-Cvibiekiate, trikiRWEnifieonr KL HMNC] ANRORSIFACal cd,
421.0419; fqupghaci2, Bé22.

10 Method A
Preparation of thiol derivatives
tert-Butyl 4-(6-bromoquinolin-4-yl)-1,4-diazepane-1-carboxylate (0.5 g, 1.23 mmol) was
mixed with the thiol (1 equiv.), NaOtBu (2 equiv.), Pd(PPhs)s (0.05 equiv.) and n-BuOH (5
mL) in a reaction tube. N2 (g) was flushed through the mixture for 30 minutes. The reaction

15 mixture was heated to 120°C overnight, The precipitate was filtrated and the reaction

{ ' mixture concentrated in vacuo. The residue was dissolved in EtOAc and washed with H;0,
dried (MgSOy) and evaporated. Purification by flash chromatography using DCM: MeOH

98:2 as eluent afforded the title product that was used in the next step without further
purification,

20
Method B
Oxidation of thiol derivatives to sulphone derivatives
The appropriate thiophenols derivatives are dissolved in TFA (5 mlL) and stirred for 15
minutes at room temperature, HyO; (2 mL) was added and the reaction was lefi stirring

25  overnight, The reaction mixtures are evaporated and the residues are portioned between
diethyl ether and water. The layers are separated and the water layer is extracted with
diethyl ether and made basic by adding NaOH 1M. Extraction with DCM, drying with
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HPLC 95% RT=2.69 (System Al, 10-97 % McGN over 3 mn) EXAMPLE 5

6-[ (3, 5- Di net hyl phenyl ) sul f onyl ] - 4- pi per azi n- 1-yl qui nol i ne hydrochl ori de 30
The oxidation step was conpleted after 2 hours at anbient tenperature.
Purification by colum chromatography on silica gel 10-20 % McCOH i n DCM
gave the free amne which was converted to the HCl-salt giving grey solid.
Yield 0.007 g (2 %9. Yellow solid. HPLC 47 90 % R-1=2.57 (System Al, 10-97
%VeCN over 3 min). M5 (ESI+) for C21H23FN3O2S mz 382.2. HRMS for
C21H23FN3O2S: cal cd, 381, 1511; found, 381.1521. EXAMPLE 6 5

6- [ (2- Chl or 0- 6- et hyl phenyl ) sul f onyl ] - 4- pi per azi n-1-yl qui nol i ne

hydrochl oride A total anmount of 2.25 mol, of the appropri atethi ophenol was
used and thé/lg&éh(anldevapm:mrymdmgmémashf ghdypradicts Whiidh brectisbivieR 02 (1 nl)

was added a e reac sti.rred. at, 50 C faqr..anot.her 48

o e ¢ Mo B ST e APt S A Bh ¢ Cnsrater TR eRbon | n
DCM gave th@uﬁﬂ&ﬁorﬁﬁfbﬁk@aﬁ\fﬁPm@%ﬁg@a{mctltfiosgﬂﬂ%oh@n)%ﬁn altﬂlt@h@%% 10 ny
(7.5 %9. Wiite solid. 1H NMR (400 DMSO-d6) S ppm2.13 (s, 3 H 2.98 (s,
4 H 3.72 MeChrvajer gragent GOH@H@J&%IWOM)WW Tiyeurg frggfiongarg3 Hz 2

D o023 6L gl 48 iy SRy gl f o B g Aok

C20H20C1 N3OS infleer azM) Af(emw))ratibﬁew&omm 1620 HR 0BLNRA2S] tritatated wittOleRES

found, 401. 9%6 gIP %ﬁ gﬂé,@f emAI 10-97 15 % MeCN over 3 mn).
EXAVPLE 7 6°FCasiedhsy %@/Pr)o%‘ft? ¥4%pi per azi n-1-yl qui nol i ne

hydrochl oride A total anmount of 2.25 mmol, of the appropriate thiophenol was
used and the reaction was 20 prol onged for another 8 hours. The oxidation
“was corJTERMERIAIES 24 h at anbient _ tenperature. Purification by

I jro DCM gave the free am ne
that Wag1 co%ﬁﬂtﬂa %_?ﬂ%ﬁﬂl&& @g?‘?h)% %gmfliﬂv&%‘?ga% Yelgl ow solid. HPLC
95 % RT=2. 6@@@34-@@1;@\@11@@3@(5 (P/g,wﬁﬁl‘xtuovlé,rters-bugﬂ—rh)plpdb&il(lﬂ311+g F2ommol),

CLOMLBCLNSCpe, 12, 399, 2 (W o FL B\ b2 DGR S S P B80

an oil bath at 100°C. The reaction was cooled and diluted with diethyl ether and washed
with water (5x), dried (MgSQO4) and evaporated. The residue was filtered through a short

15  column of silica (2.5-5 %) MeOH in CHyCly 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) 8 ppm 1.52 (s, 9 H} 3.12-3.17 (m, 4 H) 3.69-3.75 (1, 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, 1 H) 8,73 (4,
J=5.0 Hz, 1 H). MS (BESI+) for CisH.BiN;0; m/z 392.2 (M+H")

20
EXAMPLE 2
6-[(2-Fluorophenyl)sulfonyl]-4-piperazin-1-ylquinoline hydrochloride

P
i '

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, Puriﬁcatioﬁ 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 %, Rr=2.33 (System A1, 10-97 % MeCN over 3 min).
'H NMR (400 MHz, DMSO-de) § 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 (1, /~7.28 Hz, 1 H) 7.77-7.84 (m, 1

30 H)8.04-8.21 (m, 3 H) 8.62 (5, | H) 8.87 (d, J=5.27 Hz, 1 H) 9.82 (br s, 2 H). MS (ESIt)
for C1oHsFN-O5S m/z 372.0 M+T). HRMS for CioH1sFN3028S: caled, 371.1104; found,
371.1102.
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EXAMPLE 8

6-[(2-Methyl, 4-tert-butyl - phenyl)sul fonyl]-4-pi perazi n-1 -yl qui nol i ne
hydrochl ori de The oxidation step was conpleted after 2 hours at anbient
tenperature. Purification by 30 columm chronatography on silica gel 10-20 %
McOH in DCM gave the free am ne which was converted to the HCl-salt giving
gray solid. Yield 17 ng (4 %9. HPLC 95 % RT=2.81 48 (System Al, 10-97 %
MeCN over 3 min). Ms (ESI+) for C24H29N302S niz 424.2 (MtH). FIRMS for
C24H29N302S: cal cd, 423.1980; found, 423,1969. EXAMPLE 9 5

6-[ (3, 4- D net hyl phenyl ) sul f onyl ] - 4- pi perazi n-1-yl qui nol i ne hydrochl ori de The
oxi dation step was conpleted after 2 hours at anbient tenperature.
Purification by colum chromatography on silica gel 10-20 % MeCH i n DCM
gave the free am ne which was converted to the HO-salt. Yield 33 ng (8 9.
Yel | ow sol i g; (400 MHz, DWsO do) 6 ppm2.27 (d, J=6.27 Hz, 6 H)
3.34 (s, 4 4.12 (s, 4 H 7.39 (dd, J7.40, 10 2.13 Hz, 2H)775(d J7.78
Hz, | H 7. 811-wphthyﬂ@ulﬁnsnmcl(-glpemzm)-l-sl(ﬁincﬂmg hgdmhmrilﬁ (d, J=6.78 Hz, 1 H)

Coiteanons/ ) U rsal 2rsudof s Bar s b e B gt e

, 10-95 EI( pobdeichi Q"i&ﬁ'& H3ufd, The oxiBatiorAMBLas %Qmpleted after 24 hours at ambient
6 [ (2, 3-Di chl orophenyl ) sul fonyl ] - 4- pi perazi n-1-yl qui nol i ne throchI oride A

total anmpuntemperapre. %%ﬁtlmbbyq pEPOpeBEPly ethiibyshesh bP-2(de inand t he
reaction Wa?t g%@ﬁ@ﬁ-ge &H{ne%@rabwmorﬁmﬁ@dl{o%he HOEs4 ‘ﬁé‘y‘?@l he h%b

conpleted a ours at anbient tenperature. Puri |ca ol um
chr omat ograpcmd HBL@SISP/@&K@EJS%SM%%WBE—D’J%M Mrgm) He‘.»IMRQéO(H‘vﬁ{m,e whi ch

i o0 A8 A A R e P B8 gt
573 Zg Eééo J= 531) ?%9HZ75 (%n H) 7. Qig(ﬂﬂ 778=f§z Q%{)Fézlz @6@8 & ﬁ? 1(1@) 8. ér% 3@@%}1) 1 H)

%:(1)9&(1)7& s2 Ng S8 (d, IVSSQESIZH H)f8256 (cﬂestﬁ?ﬁzzmk)ﬁsww mg% ](Q\MEE;/Z HHW;,SSB or
a 0
(syotem Al g bR Rtehe 3 e 4 M Bty otEn i caltd, 5. 1307

found, 403.1365.

15 EXAMPLE 4
6-1(3,4-DichlorophenyD)sulfonyl]-4-piperazin-1-ylquineline hydrochloride
A total amount of 2,25 mmol, of the appropriate thiophenol was used and the reaction was
prolonged with 8 hours. The oxidation step was completed after 24 hours at ambient
temperature. Purification by column chromatography on silica gel 10-20 % MeOH in

20 DCM gave the free amine which was converted to the HCl-salt giving yellow solid. Yicld

i 15 mg (3 %). Yellow solid.. "H NMR (400 MHz, DMSO- d¢) 5 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, /=8.53,
2.01 Hz, 1 H) 8.27 (d, /=9.03 Hz, 1 H) 8.32 (d, /=2.01 Hz, 1 H) 8.36-8.42 (m, 1 H) 8.73
(d, J=1.51 Hz, 1 H) 8.82 (d, /=6.53 Hz, 1 H) 9.86 (s, 2 H). MS (ESI+) for Cyp Hi7 Cl, N3

25 O, 8Smiz422.2 (M+H+). HRMS for C1oH17C1z2N30,8S: caled, 421.0419; found, 421.0422.
HPLC 95%, R1=2.69 (System A1, 10-97 % MeCN over 3 min)

EXAMPLE 5
6-[(3,5-Dimethylphenyl)salfonylj-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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6-[ (4-tert-Butyl phenyl)sul fonyl]-4-pi perazin-1-yl quinoline hydrochl ori de
tert-Butyl 4-

(6-[(4-tert-butyl phenyl)thi o] quinolin-4-yl}piperazin-|-carboxylate 30 (0.60
g, 1.3 ninol) was dissolved in TFA (12 nL) and stirred for 30 m nutes before
H202 (0.65 nL, 6.3 Mol ) was added. The m xture was stirred for 2 hours and
water (5 nL) was added. The m xture was evaporated and the residue was
taken up in water and washed with 49 diethyl ether (2x). The aqueous phase
was adjusted to pH 10 with 1 N NaOH and the mxture was extracted with
CH2CA 2 (2x), dried (MgSO4) and evaporated. The residue was diluted with
CH2A 2 and 1.3 nL 2N HO in diethyl ether was added under vigorous stirring

and the m xt t q
i od. vi o1 0 0 4D & g CBo ey oo gl S R

10- 97 % MeCN#§¥82.2; for Hzqu&wlcwllmsdommml 23 (s, 9 H)
3.38 (s, 4 H 4.08 (s, 4 H 7.39 (d, J=7.03 Hz, | 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, | H) 8.30- 8.36 (m 1 H)
8.66 (d, J=IEXSMEIEG H 8.81 (d, J==7.03 Hz, 1 H) 9.85 (br. s, 2 H, M

61 (4.1 sopr JBYP ?mﬁ:@n@wﬁaﬁMa‘é&k@pﬁ%‘%@wwmw@mr  de

4-1sopr opyl t)@&&ﬂ*&%ﬁht&f@ AP, &tl@ Wgﬁat%&pﬁaﬁ%aéﬁ&ﬂ%éﬁaéx@aoﬁoﬁ%Pe“3' on
of tert- butyl 4-(6-brono-quinolin- 4@5 erazine-1 -carboxylate (0.2 g,

0.51 mol), mloxlgeﬂwﬁu% b&W@eNCOﬁGLQPH n@L)nwmla)id@dmdthﬁ ﬁ@@@@mm@wmo g,

0. 025 mol) thﬁ}% m, Xt ur rred..for

The m xture 3 ut @Q ‘?hgr I'—Ewgﬁdg‘flﬁ]ctag?lgﬁy C@Wu%ﬁmﬁ?o&ra@by(?fl Sléllofil g%a and
evapor at ed. mhm TIrMEBHRA DN avme fhcs moineaht was ddrfveft&d Wlthe HaNdals tidla ed f or
15 Wi nut es before 30 % H202 nm.) was added. The m xture was stirred for 2

hours antf evapbt &‘E/tédWhllthéOhﬂbsH WA M sBMBENda) § e B3 fend HRARLE 44X h
CH202 20 (2 d he ure was
extracted ﬁ%?&(ﬁ—éby’?%‘??{ ‘G’a%ﬁ%g%%@%? ‘Pr%l Se\/agfﬁg 161?9%'.%@ grﬁ% r oduct
\ggz gur :A; i edi Hy7.8p(&pasas IHr/]zﬁl Hf?lﬂ®458 S (nuelt 1 8. 34:@;1; o:nz)is(rj%l(e Mlzﬂéagi, |1rlg ondrﬂ z

2. ter evaporation [ ee i ssolved in and an
excess of Hcgt% & %HStM§RE§¥§§?T (\119&]%[2@%9@8% %%@dﬁgtwsﬁ§ evapor at ed.
Yield 0.015 @,47,cH0,5 RO O, Wind, RYEE7HEI1.E 9BRINR =2.55 (System A1, 10-97

15 % MeCN over 3 min).

EXAMPLE 7
6-[(4-Chlorophenybsulfonyl}-4-piperazin-1-ylquinoline hydrochloride
A total amount of 2.25 mmol, of the appropriate thiopheno! was used and the reaction was
( 20  prolonged for another 8 hours. The oxidation step was completed after 24 h at ambient
(.,k 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 (EST+) for
C1oH15CINO,S m/z 388.2 (M+HHT). HRMS for CysHi3CIN;O;8: caled, 387.0808; found,
25  387.0821.

EXAMPLE 8

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

The oxidation step was completed after 2 hours at ambient temperafure. Purification by
30  column chromatography on sitica 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 %, Ry=2.81
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25 1.17 (d, J=7.03 Hz, 6 H) 2.90-3.02 (m 1 H) 3.34-3.42 (m 4 H) 4.03-4.12
(m 4H 7.39 (d, J=6.78 Hz, 1 H 7.51 (d, J=8.28 Hz, 2 H 7.96 (d, J=8.53
Hz, 2 H 826 (d, J9.03 Hz, 1 H) 8.29-8.36 (m 1 H 8.66 (s, 1 H 8.80 (d,
J=6. 78 Hz, 1 H) 9.85-9.97 (m 2 H. BPLC 95% RT=2.65 (System Al, 10-97%
MeCN over 3 min). 30 EXAMPLE 13

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

hydrochl ori de 50 4-Trifl uoronethylthiophenol (0.178 g, 1.0 mml) was added
dropwi se to a suspension of tert-butyl

4- (6- brono-qui nol i n-4-yl)-pi perazi ne-1-carboxylate (0.2 g, 0.51 mmol),

Sodi um t-butoxide (0.192 g, 2.0 mmol) and Pd[P(Ph)3]4 (0.030 g, 0.025 mmol)
in ethanol (Systth Adt 1090 Med'N bn&r Eﬂzmh).lMS m+)sfor CoEToNOLS b4 Fh@ -yt ur e
was dil uted ough, a of silica and evaporated.
The crude pr%ﬁst I{;E%ﬁ%i?\ébé 'Iallﬁ)ﬁ\(5 g)h?é stirred for 15 m nutes
before 30 % H202 (1 nl) was added The mxture was stirred for 2 hours and
evapor at ed. The reS| due was dissolved in water and washed with CH2Cl2 (2x)
and 2 N NaOF¥@&Fadded until pH reached 10 and the nixture was extracted

b cpar at 1ve HE D AT ah DEH R RERROAE: S B RenlBRO L5 1 " e

evapor at i on THeexidaten siap wes nmpletdd sB@l2indrsian aﬁb&-ﬁﬂi@m@&dﬂ@% Pesisicaionbe! i n

di et hyl ether wa addeda them at ed. YeId0024
et 5
142 ( (masloH) atot? C18a 33 %(85}%) %110%5’5}?@”}?%%/%1&%0%@4

9. 95-10. 05 (TPH15Q- dall@ pﬁplzﬁ’éKd dwfiﬁ’:’Hz G-IHI)LB;395S % H)RLE2(s66 H) FyBot(édnJal.40,10- 97%

1 Co- o a2 R AT Bl AL b nsap aam st 6 1mss

6- Br onp- 4- cm=6neqw, nqsi)lmels((s 25Hp MQ?ES@-}*‘&WGLHZMQ $ eAcsRoh %Lﬂ?tmm@ﬁ Lyl

1, 4- di azepane- car,box nnnol ) and K2 , 29 mmol )

in DVBO at 1@@{{@&2& ﬁarl%@%lAﬂ]e 0@@0%{1@19 HEPIH % ﬁ@:é’\wﬁ&}@ﬂ(ﬁ@@dA nt9%at er

and extract ag ppdn ,ygggl organic layer was washed with water, dried
(MyS&H4) and evaporCJ mﬂ%ﬂe residue was purified by flash chr omat ogr aphy

using a gradient of EtQAc:hexane 1:1 to 2:1 giving 2.1 g (36 %9 of yellow

oil. "H Ilgmé%%,o CDCI3) S ppm 1.47 (d, J=5.5 Hz, 9 H) 2.08-2.16
6-[(2,3-Dichlorophenyl)sulfonyl]-4-piperazin-1-ylquinoline hydrochloride
A total amount of 2.25 mmol, of the appropriate thiophenol was used and the reaction was
prolonged for another 8 hours. The oxidation step was completed after 24 hours at ambient
temperature. Purification by column chromatography on silica gel 10-20% MeOH in DCM

20  gave the free amine which was converted to the HCl-salt. Yield 15 mg (3 %). Yellow solid.
"H NMR (400 MHz, DMSO-dg) & ppm 3.36 (m, 4 H) 4.10 (m, 4 H) 7.42 (4, J=6.78 Hz, 1
H) 7.75 (t, J=8.03 Hz, 1 H) 8.07 (d, /=8.03 Hz, 1 ) 8.24 (d, /=9.04 Hz, 1 H) 8.33 (dd,
J=13.93, 8.41 Hz, 2 H) 8.70 (s, 1 H) 8.82 (d, J=6.78 Hz, 1 H) 10.00 (s, 2 H). MS (ES[+)
for C1H;7C1:N30,8 m/z 422.2 (M+H"). HRMS for CioHi7ClLN;O28: caled, 421.0419;

25  found, 421.0408. HIPLC 95 %, R1=2.50 (System Al, 10-97 % MeCN over 3 min).

T

EXAMPLE 11
6-[(4-tert-Butylphenyl)sulfonyl}-4-piperazin-1-ylquinoline hydrochloride
tert-Butyl 4- {6-[(4-tert-butylphenyl)thio]quinolin-4-y1} piperazine- I-carboxylate
30 (0.60 g, 1.3 mmol) was dissolved in TFA (12 mL) and stirved for 30 minuies before Hy 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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25 (m 2 H 3.35-3.44 (m 4 H 3.60-3-73 (m 4 H 6.87 (d, J=5.5 Hz, 1 H
7.69 (dd, J=9.0, 2.0 Hz, 1 H 7.88 (d, J=8.5 Hz, 1 H 8.16 (s, i H 8.6
(d, J=5.0 Hz, 1 H). M5 (ESI+) for Cl19H24BrN302 m z 406.4 (MtH) +. HRMS (
cal cd for Cl9H24Br N3: 405.1052, found 405.1045. 30 | NTERMEDI ATE 7 51
tert-Butyl-413-[(4-tert-butyl phenyl)thi o]

qui nolin-5-yl}-1, 4-di azepane-| -carboxylate (CGeneral Method A) The conpound
was prepared fromtert-butyl 4-(6-bronoquinolin-4-yl)-1,4-diazepane-| -
carboxylate (0.5 g, 1.23 nmmol) and p-tert-butyl benzenethiol (0.2 g, 1.23
mmol).Yield; 0.27 5 g (44 %9 of the title conpound. HPLC 89 % RT: 3.76 mn
(5-99 % MeCN containing 0.1 TFA over 3 min). |NTERMEDI ATE 8

tert-Butyl - 4dighjl(ediret €091 Tiydgubeanyph)deRias hdjusted to pH 10 with 1 N NaOH and the

qui nol i n-5-vyl 4- di aze ne-|-carboxylate 10 (General Method A) The
conpound vvasm%?’-uéf)ﬁ’ﬁ%‘?‘qalc With Gl &xa/ dried (MgSO4) and evaporated. The residue wag

4- (16- br onogu;i Rl mﬂcm%mf %ndlté di 'gni??ﬂ@i@ %h%leﬁlé}r &H&Wa%taﬁdé@mﬁeﬂvlﬁéro%?st%) and

4-1 sopropyl benzenet hi o : :
title conpound theapctuge svag seaporated dnd waghad withediethiyk dflomrt(2 thmd@ed Yoeldi G.4¢at i on.

CESI4) 1ol E@&%ﬁéﬁ%&%ﬁ%{?ﬁ%%%%92@8%5&%&0@%'/ Rl Sk, B 1

6-[ (4-tert - Ba/R @oeny,), pNIsoni ﬂn(llz.yts chza)zsam A £y 1)03uk,roj 189 (d, J=7.03
hydr ochl ori de General Met hod g 20 The co was synt hesi zed from
tert-butyl - 4143-H) %465 & = Ylizph h?ﬂ%ﬂ(%ﬂo?é%ﬁ&ﬂhﬁﬁ (d,/=8.78 Hz, 1 H)8.30-

yI}14d|az 8 % of
the title conpo (}Hf%éﬁm‘-?ﬁé}(zﬁis%&é%ﬁz)ﬁ?yb )?{%5(91.( S%M 2/%1 (br
2 H) 3. 25(E6m=)fsrC£HHN3®23l91/z(4ir045(l\/Iﬂ-I 4. 11brs, 211) 4. 26(hrs, 2H) 7. 16(d,
31 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 szl H 25 8,26 (d, J=83 1 H) 8.62 (d, J=6.3 Hz, | H) 8.75 (s, 1 H)
9.65 (br s, @xMJPIMIAESI+) for C24H29N302S miz 424.2 (M+H)+. BPLC 93% RT:

2.79 mn (5 99 % MeCN over 3 nmin).
[(4-Isopropylphenyl)sulfnnyl] 4-piperazin-1-ylquinoline hydrochloride

5
El)

4-1sopropylthiophenol (0.152 g, 1.0 mmo}) was added dropwise to a suspension of fer-
butyl 4-(6-bromo-quinolin-4-yl)-piperazine-1-carboxylate (0.2 g, 0.51 mmol}, Na-t-

15 butoxide (0,192 g, 2.0 mmol) and PA]P(Ph);]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 % HyO; (1 mL) was added. The mixture was stirred
for 2 hours and evaporated. The residue was dissolved in water and washed with CHCl,

20 (2x) and 2 N NaOH was added until pH reached 10 and the mixture was extracted with
CH,Cl, (3x), dried (MgS0y4) and evaporated. The crude product was purified by
preparative HPLC 5-95 water/acetonitrile collecting on m/z 395.2. After evaporation the

a

free amine was dissolve& in CH,Cl; and and excess of HC in diethy! ether was added and
the mixture was evaporated, Yield 0.015 g (7 %). 'H NMR (400 MHz, DMSO-ds) 8 ppm

25 1.17 (d, /~7.03 Hz, 6 ) 2.90-3.02 (m, 1 H) 3.34-3.42 (m, 4 H) 4.03-4.12 (m, 4 H) 7.39 (d,
J=6.78 Hz, 1 1) 7.51 (d, /=8.28 Hz, 2 H) 7.96 (d, /=8.53 Hz, 2 H) 8.26 (d, /~9.03 Hz, 1
H) 8.29-8.36 (m, 1 H) 8.66 (s, 1 H) 8.80 (d, J=6.78 Hz, 1 H) 9.85-9.97 (m, 2 H). HPLC
95%, Rr=2.65 (System A1, 10-97% MeCN over 3 min),

30 EXAMPLE 13
4-Piperazin-1-y1-6-{[4-(trifluoromethyl)phenyl]sulfonyl} quinoline hydrochloride
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EXAMPLE 15 4- (1 4-Di azepan-1-yl)-6-[(4-isopropyl phenyl)sul fonyl ] qui noline
hydrochl oride 30 (General Method B) The conpound was prepared from
tert-Butyl-4{3-[(4-isopropyl phenyl)thio]quinolin-5-yl}-

1, 4- di azepane-| - carboxyl ate (0.27 g, 0.57mmol). Yield: 15 ng (6 %9 of the
title 52 compound.; "H NMR (270 MHz, DVSO-d6) S ppm 1.16 (d, J=6.9 Hz, 6 H)
2.31 (br s, 2 H 2.96 (in, 1 H 3.25 (br s, 2 H 3.49 (br s, 2 H 4.11 (br
s, 2 H 4.26 (br s, 2 H 7.16 (d, J=6.9 Hz, 1 H 7.51 (d, J=8.2 Hz, 2 H)
7.94 (d, J=8.2 Hz, 2 H 8.18 (d, J=8.7 Hz, 1 H 8.30 (d, J=8.4 Hz, 1 H)
8.62 (d, J=6.1 Hz, 1 H 875 (s, 1 H 9.62 (br s, 2 H; M5 (ESI+) 5 for
C23H27N302S en/z 410.4 (MtH) +. HPLC 93 % RT: 2.70 min (5-99 % MeCN over 3
M 11). Tabl4TaflugmBhyltBiopkenol (¢.178 £10. OEﬁnE}(Ad&PthleRde\ﬂﬁa to a suspension of

Ey((:“? O(?I’}: 8:: Ioféfg q\q%fg:?y(h' ?%H?lé %ﬂﬁlsoﬂlnil?yri}/p%aerazﬁe- =Car OXY a’ce (85 2 8%'1 ! SO yISg&l | ne

7-(2-t-But YtLbLﬁ@(dcf(OQQQ'gf 0 Mythoholh R PEPEZI)IN; B:080 ¢l .00 1) AQHNNONG mL) at
hydrochl oride N 1

7-(3,4-Di ch%ﬁ@n@)ﬂwmégamﬁm%fmr P dhamiiure was dilelied withoTHhendoilteGd)

hydr ochl ori

7 (o a O et TR BahBaalisreBhg ot B eruieradi YR SR R P MEAGPD)
hydrochl ori ﬁﬁ stitre®fdr 15 minutes before 30 % H,0; (1 mL) was added. The m1xture was stirred
7-(2,5-Di rrethg - benz nesulfon% )-1-piperazin-1-yl-isoquinoline %
hydr ochl or i ¥ koM A evaporaifdo B¢ IibR HaSHFPIIY |n§/ wyter andl washed with CH:Cly

- pi per azi n-dyy ki SQWHOIP Wab §dded v pH reached 10 and the mixture was extracted with
CH,Cly (3x) dried (MgSQOy) 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;Cl; and excess of HCI in diethyl ether was added and the mixture was
evaporated. Yield 0.024 g (10%), "H NMR (400 MHz, DMSO-ds) 8 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, J=1.76 Hz, 1 H) 8.80 (d, /=7.03 Hz, 1 H) 9.95-10.05 (m, 2
15 H). Yellow oil. HPLC 95 %, R1=2.66 (System Al, 10-97% MeCN over 3 min).

INTERMEDIATE 6
tert-Butyl 4-(6-bromoquinolin-4-yl)-1,4-diazepane-1-carboxylate
6-Bromo-4-chloroquinoline (3.5 g, 14.5 mmol) was reacted with zert-butyl 1,4-diazepane-
20 l-carboxylate (3.7 g, 18.8 mmol) and K2COs (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 (MgS0Oy) and evaporated. The residue was
purified by flash chromatography using a gradient of EtOAc:hexane 1:1 to 2:1 giving 2.1 g
(36 %) of yellow oil. "H NMR (400 MHz, CDCls) 8 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, J=5.5 Hz, 1 H) 7.69 (dd, /9.0,
2.0 Hz, 1 H) 7.88 (d, /=8.5 Hz, 1 H) 8.16 (s, | H) 8.65 (d, /=5.0 Hz, 1 H). MS (ESI+) for
C1oHpBN;O, m/z 406.4 (M+H)". HRMS (EI) calcd for CioHa4BrNs: 405.1052, found
405.1045.

30 INTERMEDIATE 7
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hydrochloride N 22

7- Benzenesul fonyl -1 -1, 4] di azepan-1| -yl -i soqui nol i n, hydrochloride (NN J1 N
23 7-(4-tert-Butyl-benzenesul fonyl)-1 -[1,4]diazepan- 1-yl]- (N

i soqui noline, hydrochloride NJI _. 24

7-(2-Chl oro- 6- net hyl - benzenesul fonyl )-1-[1, 4] di azepan-1-yl]- N\ Jl

I soqui nol i ne hydrochloride / CI N 25

7- (3, 5-D net hyl - benzenesul fonyl)-1-[1, 4] di azepan-1-yl]- N (N isoquinoline
hydrochloride / J N 26

7-(3,4-D chl oro-benzenesul fonyl)-1-[1, 4] di azepan-1-yl] r1 isoquinoline
hydrochl oride N 54 27

7- (4- Chl or otireBrtyid{i (Heteyt-hutiihtn dlicdqepelin-3-y¥i-),4i GORY nie L icatholylate
hydrochloriﬁﬁ /[~ N ?%g

72(3, 4- Di mef P b&a9«bul f onyl ) - 1-[ 1, 4] di azepan-1-yI]- /N isoquinoline

hydr ochl or i d8e tonkpoutPwad Brepared from tert-butyl 4-(6-b inolin-4-yl)-1,4-di -1-
7-(2-tert-Butyl - benzenesgl onyl)-1-[1, Lﬁ di(azé%né%quirfoylln] -y&h ’ ?Rsl%e ﬁen}bl i ne
hydrochl or i &bayviate (15 2302y mpehiadesit/foonfhenkensihpe (B.2ign] P8 nisoyHickbI0iaTe
hydrochl gri g‘%}@‘:lj' of thé 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
10 (General Method A)

The compound was prepared from tert-butyl 4-(6-bromoquinolin-4-y1)-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 %, Ry: 3.67 min (5-99 % MeCN containing 0.1 % TFA over 3
15 min); MS (EST+) for CosHisNaO,S m/z 478,2 (M+H)",

EXAMPLE 14
0-[(4-tert-Butylphenyl)sulfonyl]-4-(1,4-diazepan-1-ylquinoline hydrochloride
(General Method B)

20 The compound was synthesized from tert-butyl-4 {3-[(4-tert-butylphenylthio]quinolin-5-

( yl}-1,4-diazepane-1-carboxylate (0.27 g, 0.55 mmol).

Yield: 20 mg (8 %) of the title componnd.; 'H NMR (270 MHz, DMSO-d) 8 ppm 1.25 (s,
9H)2.31 (brs, 2 H) 3.25 (brs, 2H) 3.49 (brs, 2 H) 4.11 brs, 2 H) 4.26 (brs, 2 H) 7.16 (d,
J~11Hz, 1 H) 7.65 (d, /8.2 Hz, 2 H) 7.94 (d, /~8.2 Hz, 2H) 8.19 (d, /=8.7 Hz, l H)

25 826(d,/=8.71H)8.62(d,/~6.3Hz 1H)8.75 (s, 1 H)9.65 (br s, 2 H); MS (ESI+) for
Cp4HaoN3 028 m/z 424.2 (M+H). HPLC 93%, Ryt 2.79 min (5-99 % MeCN over 3 min).

EXAMPLE 15
4-(1,4-Diazepan-1-y1)-6-[(4-isopropylphenyl)sulfonyl]quinoline hydrochloride
30  (General Method B)
The compound was prepared from tert-Butyl-4 {3-[(4-isopropylphenyl)thic]quinolin-5-y1} -
1,4-diazepane-1-carboxylate (0.27 g, 0.57mmol). Yield: 15 mg (6 %) of the title
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N 31 7-(4-tert-Butyl-benzenesul fonyl-I-piperazin-yl-isoquinoline CN
hydrochloride N~ |/ 55 Scheme 3 0 N Br i r Lancaster y CL CN) ii NBr ii
<SNNNi i NNBrBr 000 NC1Ili ONIIl NN N3ROCN N 1V, vIVYyv
NNCO CODG ~_ CNDS N%OAO %RNORI I

compound.; 'H NMR (270 MHz, DMSO-dg) 6 ppm 1.16 (d, /=6.9 Hz, 6 H) 2.31 (brs, 2 H)
2.96 (m, 1 H) 3.25 (brs, 2H) 3.49 (brs, 2H) 4.11 (brs, 2H) 4.26 (brs, 2 H) 7.16 (d,
J=6.9 Hz, 1 H) 7,51 (d, /=8.2 Hz, 2 H) 7.94 (d, J=8.2 Hz, 2 H) 8.18 (d, /=8.7 Hz, 1 H})
8.30 (d, J=8.4 Hz, 1 1) 8.62 (d, /=6.1 Hz, L ) 8.75 (s, 1 H) 9.62 (br s, 2 H); MS (ESI+)

5 for CpsHyN;0;S m/z 410.4 (M+H)+. HPLC 93 %, Ry: 2.70 min (5-99 % MeCN over 3

min).

Table 2
( ¥R
O-‘:S
e
10
C
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S, Legend to Schene 3:
t hi ophenol s,

Pd( PPh3) 4;

i) PCOC13;
n- 5 BuCH;

| NTERVEDI ATE 9  7- Br onp- 1- Chl or oi soqui nol i ne

(46.6 nL, 0.5 nol) at
7- bronmo- | - hydr oxyi soqui noline (11.2 g,

100 C for

m xture was
addi ti on of agueous anmmoni a rai sed
was collected by filtration,

56 poured,

room tenperature was added,
0.05 nol).
90 mn with rapid stirring. On cooling to roomtenperature,
cautiously onto ice/water (200 nL).

washing with cold water.

i) K2C03, DWP, BOCC-di am nes;
iv) TFA 11202;

v) HCLl in diethyl
- To phosphorus oxychl ori de
10 portionw se,
The m xture was heated

t he

Dropwi se
the pH=8 and the resulting precipitate
The solid was dried

i11) Nat-BuQ
et her.

to

under reduced vacuumat 45 C for 12 h. 13.86 g (115 % Beige solid
isolated. "H NVR (DVMsO-d5) 6 8.4 (s, 1 H, 8.34-8.38 (d, J =6 Hz, 1 H,
8.03-8. 07 (EKARIPLB |H), 7.91-7.96 (d, J = 6 Hz, 1 H; HPLCR'96% %QNB:
242, 244, 246—Nucl edphi I NTERMEDLATE!10 10
4-(7-Bronn-iso&uin¢ fore 1 PR i ¢ aC|d, n -qﬂﬁyl ester
To a suspensi on of %wmmmmmhihmhbmh0|squ|nollne (3.14 q, |)Y ™7 DVBO
(20 m) at| roomtenperature was added either carboxylic aci tent-butyl
(BOC) pi per azing (7233 gButylsf:éanhedﬁIféﬁ'y 1 SherBia - L2PRRbRET aZl e (7777 T0,n 38:
nmol ) and then pOtd% w bonat e b g$36 g, ﬁggﬁnnnl) The xtureE S q
heated to 110 C for . coollng, the m xture 15 was |pefr€d ont'®
ice/water (50 nlL) and extracted with ethyl acetate (3 x 50 nL). The
conbi ned of ganisc phasasDimbdre-baashebony)-1-pipwetndry-Boquimblneand b¢i ne ﬂS ).
Before drying oven yaphydsfus sodi um sul fate. Renpval of |s gnt r
reduced pressure g*ve crude product. Purification was per med | by appllyi ng
thg,crude material |(to a plug of silicaina filter funnel and eluting W th
hept ane/ et liyt—gcet 4tz 3“_5) n %&gmgn 1 eruLﬁ ) -I%meel to U| | S
(CDC13) S §. 2008, 22 (7 pigFbne é’ﬂ §’$e ﬁlm‘uﬁu, 1 7Eﬂl dd,
J=12, 3 Hz, 1 H), ny%@“?”% (d J— 12 Hz, | H), 7.21-7. 25
3.64-3.73 (m 4 H), 7,27-7.36 (m 4 H), 1.49 (s, 9 H); ur - 392,394 395
| NTERVEDI ATE_11 , .
20 7-(2,5-Dimethyl-benzenesulfonyl)-1-piperazin-1-yl-isoquinoline [Nj
Irydrochloride \gj./ N
21 7-(p-Chloro-benzenesulfonyl}-1-piperazin-1-yl-isoquinoline Ql (Nj
hydrochloride © N
22 7-Benzenesulfonyl-1-[1,4]diazepan-1-yi-isoquinolin ,hydrochloride - (N
@0
23 7-(4-tert-Butyl-benzenesulfonyl}-1-[1.4]diazepan-1-yi]- N
( isoquinoline, hydrochloride Eig (;":)
24 7-(2-Chloro-6-methyl-benzenesulfonyl)-1-[1,4]1diazepan-1-yi]- N
isoquinoline hydrochloride /@‘m (N )
25 7-(3,5-Dimethyl-benzenesulloayl)-1-[1,4jdiazepan-1-yl}- N
isoquinoline hydrochloride \Q (N_)
26 7-(3,4-Dickloro-benzenesutfonyl)-1-[1,4]diazepan-1-y1j- i o N
isogquinocline hydrochloride ¢r (N)
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25 4-(7-Bronpo-isoquinoline-1-yl)-[1, 4] di azepane-| -carboxylic acid,

tert-butyl

ester 2.

8.19-8.24 (m 113),

(m 1H),

t enperat ure

3.47-3.74 (m 8 H),
406, 407, 408. 30 Pal | adi um cat al ysed aryl
7-brono- 1- chl oroi soqui noline (I
was added sodi umtert-butoxide (481 ng,
mnol) and tetrakis 57 triphenyl phosphi ne pal | adi um (60 ng,
m xture was heated to 120 C for

75 g (52 %9 yellow oi
8.06-8.12 (d, J= 9 Hz, 1 H), 7.54-7.
1.98-2.16 (m 2 H), 1.48 (

t hi ol

nmmol ) in butan-|-ol

68 (m
s,

coupling To
(20 nL) at
5 mol),

r
th
cata

16 h. On cooling to roomtenperature,

m xture was filtered through silica eluting wwth TIIF. Renoval

9 H;

i solated 1H NWVR (CDC13) S

2 H, 7.
LCVS:

oom
i ol
lytic).

11

(1.5

The

t he

of sol vent

under redu:ed;pressm@ec@@gﬁggﬂ@mﬁﬁﬂpﬁgpmgggﬁngmpkﬁﬂmm@§ Useg W Thoig

further purificati)F inmth subsequent st ep. | NTERMEDI ATEs12 (i:)

4-[ 7- ( 2- Chl or o- 6- metISAIBHENy | sul fanyl ) - i soqui nol i n- 1- yI |-kiber aziwe<! - tar bo

xylic aci¢ tert-butyl ester A m xture of -

4- ( 7- br onoHsegu-neH-ret -y —piperazipe~t—carboyxHe—aetd—tent-butyl—est er

10 (0.5 g, | 1. Fommo| | CHPRs g T Bmashet (0. 206 3 DT% ),

Nat BuO (0. 44 g, 4. bisoqyivpline hydedlifi®h3) 4 (74 ng, 0. 065 mmol nBu NLBO L)

was heated|at 110 C, 3h. The reaction mxture was filteredl Thelfiltrate

was concénfrated and the residue was dissolved in ethyl acetate{ The

organi ¢ phase aas wathiedBuyttanzaatulfony) B0 4idiazrpal)-yllsepar at ¢dand  dr

(MSH4), filtered. | theiw@laldd-fsiaere evaporated and the r@?ﬂg?e 35

purified by 15 flash col um’ chromat ography (Si 02, n-hept anér hyl ~atet at e

8:2) to give 530 ny of the title conpound as colourlessioil (yield 86.4 %.

'H NVMR (CDC13)30S 8| 0Berzehesulibly]-1-Fipdedain{ytisoquihdpg hydro@®ride 45 5H), | 7815 (d,

iF), 3.26-3.40 (m|4H), 3.10-3.20 (m 4H), 2.5 (s, 3H), !1 (s [gﬂ). 4]

| NTERVEDI ATE 13 e

4-17-(2-t-pbutyl-phenyl sulfanyl)-isoguinolin-1-yvll-piperazine-i-carboxylc

acid tert- but%}l e { Er Tk By ErrReslipnyl- 1-piperezin-ylisquinoline [ N

4- (7- bronoti soqui nphydnekldrdy| ) - pi per azi ne-| - carboxylic acid tent-g; yl ester
L
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(0.5 g, 1.3 mmol), 2-t-butyl-thiophenol (0.216 g, 1.3 mmol), Nat-BuO (0. 44
g, 4.5 mol), 25 Pd(PPh3)4 (74 ng, 0.065 mml) in n-BuOH (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 organic
phase was washed with water (50 nmL x 3), separated and dried (MS04),
filtered. The volatiles were evaporated and the residue was purified by
flash col unmm chromat ography (Si 02, n-heptane: ethyl acetate 8:2) to give 440
ng of the 30 title conpound as colorless oil (yield 71 %9. 'H NWR (CDC13) S
8.00-8.10 (m 2H), 7.15- 58 7.65 (m 7H), 3.60-3.70 (m 1H), 3.30-3.45 (m
4H), 3.05-3.20 (m 311), 1.55 (s, 9H), 1.50 (s, 9H). | NTERMEDI ATE 14 5

4-[7- (3, 4- vahlemeBo- phenyl sul f anyl ) -i soqui nol i n-1-yl ] - pi perazi ne-1-carboxylic
acid tert- butyl ester A m xture of

4- (7-Dbrono-isoqui noline-1-yl)-piperazi
(0.5 g, 1.3 mol), 3,4-dichloro-thio
g, 4.5 mol), Pd(PPh3)4 (74 ng, 0.06 in n-BuOH (10 nlL) was heated at
110 C, 3h. The 10 reaction mxture was Tiltered. The filtrate was
concentrated and the residue was di dewiasted in ethyl acetate. The organic

e-l-carboxylic acid, tert-butyl ester
B5 ulL, 1.3 nmmol), NatBuO (0. 44

phase was washed w th water (50 nmL x 3),] separated and dried (MyS04),
filtered. The volafiles were evaporated d the residue mas ified by

fl ash colunn chro#&%a@raphy (Si @2, n-pentane: et hyl aceta . 0.5->8:2) to
gi ve 230 of the

tl e conpound as @ol orless oil (yield ﬁ "H NWR
(CDC13) 681082 211) 5 7.90 [bs Bl), .7.65-7.75
7.10-7.55 (m 3H), %0365(@4&30 ) m__aH), 5
| NTERVEDI ATE 15 o
4{7(34D|rrethyl senyl B f anyl ) -i soquinolin-1-yl]- plper -&ar boxylic
acid tert- utyl Amxture of
4- (7- br onmo- i-§pqui no 1-yl)-pi perazine-I-carboxylic acid, r¥=butyl ester
(0.5 g, 1.3 U(; 3, 4-di met hyl - t hi ophenol (175 uL, 1. )ggrol) Nat BuO (0. 44
g, 4.5 nnnol LN Pd(PPh3)4 (74 ng, 0.065 mmol) in n-ay% )..was heated
at 110 C, 3h.CT@e rgla'l‘!tlon m xture was filtered. Th m%
concentrat ed

Rd the

trat
esi due was di ssol ved (\
S
=3
“@j @R dj:j
\ T
=

l iv, v l .

v v

SE O o

Legend to Scheme 3: 1) POCly; 1i) K3CO3, DMF, BOC-diamines; iif) Nat-BuO, thiophenols, PA(PPhs),; n-
5 BuOH;iv) TFA, Hy0s; v) HCI in diethy! ether.

INTERMEDIATE 9
7-Bromo-1-Chloroiscquinoline
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 fo room temperature, the mixture was
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25 in ethyl acetate. The organi c phase was washed with water (50 m, x 3),
separated and dried (MgSO4), filtered. The volatiles were evaporated and
the residue was purified by flash columm chromatography (Si Q2,

n- pent ane: et hyl acetate 9.5:0.5-*8:2) to give 260 ng of the title conpound
as colorless oil (yield 44 %. '"HNW (CDC13) 6 8.00-8.10 (m 2H),

7.55-7.65 (m 3H), 7.40-7.50 (m 111), 7.10-7.30 (m 21-1), 3.30-3.40 (m
411), 3.10-3.20 (m 30 4H), 2.30 (s, 3H), 2.25 (s, 3H), 1.50 (s, 9H)- 59

| NTERVEDI ATE 16

4-[7-(3, 5-Di net hyl - phenyl sul fanyl ) -i soqui nol i n-1-yl ] - pi perazi ne- 1- car boxylic
acid tert- butyl ester A m xture of

4-(7-brono-|j i (Wa =¥ J j Fenks i i =but ester
5 (0.5 g 15 el oS kol sl B Dher o or lsdus hhbrid o,
(0.44 g, 4. 8ephimslapd tHRedeRME) pre¢iFilatergas G166 hyrfiltjatiom, wiBhidlg WithGohl yateras
heated at 1 C,. 3h, .Th eaction mxtu fLlt L Ll.trate was
concent r at eariats g ol bbb e dony P SEa(LO3 B BGan <
phase was washed. W NMREDRISO-89 584 ¢, Bl), ssapasated =andz, 1dm), 8$3 &\BE1 k.
filtered. The volatiles were evaporated and the residue was purlfled by 10
fl ash cof unth.chtlonBe b aphiiz( SHOHPIA: 96k dedB2HYL44eM.ate 9.8:0.2->8:2) to
give 380 ng of the title conpound as colourless oil (yield 65 %. 111 NWR
(CDbC13) S 8.05-8.10 (m 111), 7.80-7.85 (m 1H), 7.60-7.75 (m iH),

7.17-7. 25 ( Nacledphilic dispricéinsnt aftfhlorin®0 (bs, 111), 3.40-3.50 (m 4H),
3.10-3.20 (m 4H), 2.25 (bs, 6H), 1.50 (s, 9H). 15 | NTERMEDI ATE 17

4-[7- (p- Chl or o- phenyl sul fanyl ) -i soqui nol i n-1-yl]-pi perazi ne-|-carboxylic
aci((d tert- betyknveEsHATEAoN Xture of

4- (7- brono-i soqui nol i ne-1-yl)-pi perazine-1-carboxylic acid, tert-butyl ester

(0.5 g, 1%. 3htiBirpmorswiuineloet Iy bpirenating-1-garhnyylid add partbutylsteBuO (0. 44 g,
4.5 mol ), Y, a[arcTo A ted at
110 C o, TRa*FRed o i ey PR 1R Tk p DD BTRF O e
and ht ge r ers] i‘dﬂ:lttetem@Srggirﬁ sk ucgﬁdienhawmbxsgmmg&bufgh@%ﬁggﬂrazir?!’(lase gyvgs -
washed w t ter X . Separ e r.e " Il tered. e
vol ati | es @%%ﬁﬁ%%@%&flﬁ%@é@ﬁa@egfgﬁgﬂw ither was)ﬁuuagqérb%apum
chromat ogr apys £ 39Qmol): PR thBNRe ¥alNdardG8 Y 86 € Hr24%. BucooRug thetixfite’e 300 1Y

of
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
sitica in a filter funnel and eluting with heptane/ethyl acetate (2:1) and gave 2.73 g (54 %)
} 20 yellow oil. "H NMR (CDCls) § 8.20-8.22 (m, 1 H), 8.13-8.18 (d, /= 6 Hz, 1 H), 7.65-7-71
( (dd, J= 12, 3 Hz, 1 H), 7.59-7.65 (d, /=12 Hz, 1 H), 7.21-7.25 (m, 1 H), 3.64-3.73 (m, 4
H), 7.27-7.36 (m, 4 H), 1.49 (s, 9 H); LCMS: 392,394,395.

INTERMEDIATE 11

25  4-(7-Bromo-isoquinoline-1-yl)-[1,4]diazepane-1-carboxylic acid, fert-butyl ester
2.75 g (52 %) yellow oil isolated "H NMR (CDCl3) 5 8.19-8.24 (m, 1 H), 8.06-8.12 (4, 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), 1.43
(s, 9 H); LCMS: 406,407,408,

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

was added sodium fert-butoxide (481 mg, 5 mmol), thiol (1.5 mmol) and tetrakis
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25 the title compound as colourless oil (yield 50 9. 1H NWR (CDC13) S
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 (in, 4H), 3.10-3.15 (m 4H), 1.50 (s, 9H). 60 I NTERVED ATE 18

4- (7- Phenyl sul f anyl -i soqui nol i ne-1-yl) - pi perazi ne-| -carboxylic acid,
tert-butyl ester LCMS: 422,423. 5 | NTERMEDI ATE 19

4-[7-(4-tent-Butyl - phenyl sul fanyl)-i soqui nol i ne-1-yl | -pi perazi ue-|-carboxyli
c acid, tert-butyl ester LCVS: 478,479. 10 | NTERMEDI ATE 20

4- (7- Phenyl sul fanyl -i soqui noli ne-1-yl)-[1, 41di azepane-| - car boxylic acid,
tert-butyl ester MS: 368, 369, 370. 15 | NTERMVEDI ATE 21

4-[7-(4-tert-Butyl - phenyl sul fanyl)-i soqui noline-1-y1]-[1, 4] di azepane-|-carbo
xylic acid, trigtenfipiispihe gslla@iunB0 g 4ahBhcH The miBuilcNIdSRVERE ATE202Z for 16
4-[7-(2-Chl oro-6-net hyl - phenyl sul fanyl )-isoquinoline-1-yl]-[1, 4] di.azepane-| -
car boxyl i ¢ #cPB ot ppy fenweragire, ks migdge oy fiiqrgd throwsty shaamiytng At 23
4-[7-(3, 4- Dyigt E¥1§m‘) SAYd15eH: LAgy k’%d'ub llz’ésﬁ&%'éa%@bﬁﬂd]s'g[:&du@ﬂwhich v used

di azepane-| -carboxylic acid, ter ut est'er Ms: 396, 397, 398.
| NTERVEDI ATEi4ut4ufiiyer p8rificabiontih theosupbrgpstitsighf anyl ) -i soqui nol i ne- 1-yl]-[1, 4]
diazepang-l-carboxylic acid, tert-butyl ester
INTERMIDIATE 12
4-[7-(2-Chloro-6-methyi-phenylsulfanyl)-isoquinolin-1-yl}-piperazine-1-carboxylic
acid ferr-butyl ester
A mixture of 4-(7-bromo-isoquinoline-1-yl)-piperazine-1-carboxylic acid, fert-butyl ester
10 (0.5 g, 1.3 mmol), 2-chloro-6-methyl-thiophenol (0.206 g, 1.3 mmol), NafBuO (0.44 g, 4.5
mmol), PA(PPhz)4 (74 mg, 0.065 mmol) in nBuOH (10 mL) was heated at 110 °C, 3h, The

reaction mixture was filtered. The filtrate was concentrated and the residue was dissolved

o
s S,

in ethyl acetate. The organic phase was washed with water (50 mL x 3), separated and
dried (MgSO0a), filtered. The volatiles were evaporated and the residue was purified by

15 flash column chromatography (SiOé, n-heptane: ethyl acetate 8:2) to give 530 mg of the
title compound as colourless oil (yield 86.4 %). "H NMR (CDCl) & 8.05 (d, 1H), 7.65 (d,
1H), 7.20-7.45 (m, 5H), 7.15 (d, 1H), 3.26-3.40 (m, 4H), 3.10-3.20 (m, 4H), 2.5 (s, 3H),
1.38 (s, 9H).

20 INTERMEDIATE 13
] 4-}7-(2-z-butyl-phenylsulfanyl)-isoquinolin-1-yl}-piperazine-1-carboxylic acid zers-

butyl ester
A mixture of 4-(7-bromo-isequinoline-1-yl)-piperazine-1-carboxylic acid, ter¢-butyl ester
(0.5 g, 1.3 mmol), 2-#-butyl-thiophenol (0.216 g, 1.3 mmol), Nar-BuO (0.44 g, 4.5 mmol),

25  PA(PPhs)s (74 mg, 0.065 mmol) in n-BuOH (10 mL) was heated at 110 °C, 3h. The
reaction mixture was filtered. The filtrate was concentrated and the residue was dissolved
in ethyl acetate, The organic phase was washed with water (50 mL x 3), separated and
dried (MgSO,), filtered. The volatiles were evaporated and the residue was purified by
flash column chromatography (Si0-, n-heptane: ethyl acetate 8:2) to give 440 mg of the

30 title compound as colorless oil (yield 71 %). 'H NMR (CDCls) & 8.00-8.10 (m, 2H), 7.15-
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61 MS: 436,437438. | NTERVEDI ATE 25

4-[7-(4-Chl oro-phenyl sul fanyl)-isoqui noline-1-yl]-[1, 4] di azepane-| - carboxyl i
c acid, b5 tent-butyl ester Ms: 402,404. | NTERMVEDI ATE 26

4-17-(3, 4- D net hyl - phenyl sul fanyl ) -i soqui noline-1-yl]-[1, 4]

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

| NTERVEDI ATE 27

4-[7-(2-tert-Butyl - phenyl sul fanyl)-isoqui noline-1-yl]-[1, 4] di azepane-| -carbo
xylic acid, 15 tent-butyl ester LCMS: 492,493, 494. BOC deprotection and
oxidation of thiols to sul phone derivatives Each thiol (0.2-1.14 mml) was
dissolved in trifluoroacetic acid (1.5 nL) at 0 C and 20 stirred for 15 mns
at this tenperature. To this was added 33% aqueous hydrogen per oxi de

sol ution (57800nL), 3306 Helou 1EH) g3 G 48 (metiiad.08431.20(od 3HY, ¥.5om MapéPat ur e
for 90 mn @s”glg then treated with sodi um hydroxi de solution (IM 25 nl).
Extraction of )his m xture wwth ethyl acetate (3 x 50 nL) was followed by

t he washing of the conbined organic layers wth brine (50nL). The organic
extracts we Iri e ver anhydrous sodi um sulfate and 25 then the sol vent
was remvedﬁ?@%ﬁ@gﬁgéﬂ pressure. The crude product was purified by
preparative 5 i tektal s n t 1M 1
m.) gavest hgjf i’ngmgr oduct ygisﬂfgﬁmnggﬁlgg@é%ﬁkkgﬁg@‘l%%ﬂggﬁﬁ AR rek

7- (2- Chl or obstyhestéry| - benzenesul fonyl ) - 1- pi per azi n- 1-yl -i soqui nol i ne
hydrochl oride . A m f . I : . L

2 175 Con ol R Bigieriseewinepas oy v RS rerhon v iy LA R
carboxylic &x3 g 1temimobyBydigtderthiopbdont 65 QLU nimal), NaBidwa {BH% 35 n wat er,
200 ulL), 62 trifluoroacetic acid (2 nL) was heated at 50 C, 2h. A water
sol (ut i on of IW@@R@g)W\Hg} mg, 0.065 mmol) in n-BuOH (10 mL}) was heated at 110 °C, 3h. The

10 reaction mixture was filtered. The filtrate was concentrated and the residue was dissolved

in ethy! acetate. The organic phase was washed with water (50 mL x 3), separated and
dried (MgS0y), filtered. The volatiles were evaporated and the residue was purified by
flash cohnmn chromatography (S10q, n-pentane:ethyl acetate 9.5:0.5—>8:2) to give 230 mg
of the title compound as colorless oil (vield 36 %). 'H NMR (CDCls) 8 8.10-8.20 (m, 2H),

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

INTERMEDIATE 15
4-[7-(3,4-Dimethyl-phenylsulfanyl)-isoquinolin-1-yl]-piperazine-1-carboxylic acid fert-

20 butyl ester

{ , A mixtare 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 mmeol), NazBuO (0.44 g, 4.5
mmol), PA(PPhs)s (74 mg, 0.065 mmol) in n-BuOH (10 mL) was heated at 110 °C, 3h. The
reaction mixture was filtered. The filtrate was concentrated and the residue was dissolved

25  inethy! acetate, The organic phase was washed with water (50 mL x 3), separated and
dried (MgS0,), filtered. The volatiles were evaporated and the residue was purified by
flash column chromatography (8i0;, n-pentane:ethyl acstate 9.5:0.5—8:2) to give 260 mg
of the title compound as colorless oil (yield 44 %). 'H NMR (CDCls) & 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, 5H)
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added (pH = 14), ethyl acetate was added and the organi c phase was
separated, dried (MgSOM), filtered. The filtrated was concentrated and the
residue was purified by flash columm chromatography (Si Q2,

di chl or onet hane: net hanol18: 2) to lead to 77 ng of the 5 product conpound as
free base (yield 56 %9. The free base was converted into hydrochloride by
treatnent with HO in diethyl ether. "H NVR (CH30OHd4) 8 8.88 (bs, 111),
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 - benzenesul fonyl ) - 1- pi perazi n- 1-yl -i soqui nol i ne hydrochl oride A
m xture of

4-[7-(2-t bullyTERMEDASE féanyl ) - i soqui nol i n- 1-yl ] - pi perazi ne-1| -carboxylic
acid tert-butyl es,ter}gg273 rT{%é 0.571 mol ), H2O2 (30%in water, | mnl),

tri f1 uor oacétlrd3-adyigetiyl-phenyRpanydaiseqniagling by -piperazingd -qaaheylis aeifefers
conti nued O\bgﬁqie&plt at 35 C. A water 15 solution of NaOH (1N) was added (pH
= 14), ethyl dcetate was added and the organic phase was separated, dried
(MyS™4) , fi A misdes of hé7-bidna-oeuinoles- e pirpmataraedeoagink ytib ecid rtergibu b estiers

DY) to Pendit B Ea SRR FRESRLORRAN AR e F R RSSO TR IR 5 The
free base V\/@ﬁnol%%ﬂ(éﬁihg @74 Mg 00. byoieeh i GREOHRY0 Il 8 alagBBdtedtting MEL3H, MLEi et hyl

ether. 'H NVR (CH3OH d4) 2038.55&_, 1H), 8.25 (d, 1H), 7.95-8.10 (m 3H),
7.55 (d, 1Hysactrommixpurgsvag dltererdy Thezlilipategvas canqeniraedsgddh wpsidye washlissadvedo- 3. 50
(m 4H), 1.F% , . . : .

Vo i ohiopiTisetil TIETREE LIRS wes washod with water GOl x ) povamsted end 1 o1 g
25 A m xt ur dried (MgS0Oy), filtered. The volatiles were evaporated and the residue was purified by

oL Sl R SRR ah AT ey B S i
cont i nued ool SR Aphla TR TR, I RAERY R FRE e o1
T e cRb ol e g i
purifi ed by Bﬁ%%ﬂj %Izﬁ%‘éi@'ﬁ%{r{aéﬁ;&n@s (g%:%ﬁiéalg%ﬁscﬁﬁbr onet hane: net hanol

9:1) The free base was converted into hydrochloride by 63 treatnent with

HC in diethyl ether to obtained 45 ng of the title conmpound. 1H NWMR
15 TERMEDIATE 17

4-[7-(p-Chloro-phenylsnlfanyl)-isoquinolin-1-ylj-piperazine-1-carboxylic acid tert-
butyl ester
A mixture of 4-(7-bromo-isoquinoline-1-yl)-piperazine-1-carboxylic acid, fer-butyl ester
(0.5 g, 1.3 mmol), p-chloro-thiophenol (188 mg, 1.3 mmol), NarBuO (0.44 g, 4.5 mmol),
20 Pd{PPhs); {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
(MgSOy), 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 (CDCls) 8 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, OH).
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(CH3OHd4) S 8.75-8.85 (m 1H), 8.10-8.30 (m 4H), 7.90-8.00 (m IH),
7.75-7.85 (m 1H), 7.50-7.60 (m 1H), 3.85-3.90 (m 4H), 3.50-3.70 (m 4H).
5 EXAMPLE 19 7-(3, 4-Di 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 met hyl - phenyl sul fanyl )-i soqui nol i n-1-yl]-piperazin-I|-carboxylic
acid tert-butyl ester (260 ng, 0.58 mml), H®2 (30%in water, 0.5 nL),
trifluoroacetic acid (1.5 nL) was heated at 50 C, 2h. The reaction was
continued overnight at 35 T. A 10 water solution of NaOH (1N) was added (pH
= 14), ethyl acetate was added and the organic phase was separated, dried
(MgSA), filtered. The filtrated was concentrated and the residue was
purified by INTERMEDIATEN&hr omat ogr aphy (Si 2, di chl or onet hane: net hanol

> i oty SRR o sty Bl e st
(CH3OH d4) §,8vd548.498 (m 1H), 8 10-8.25 (m 311), 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- Dsmtwﬂ%ﬁ\n@%fonyl ) - 1- pi perazi n-1-yl -i soqui nol i ne hydrochl ori de
20 A m xtur

4-17-(2,5- d|m@ybﬁmmmmaﬁyhgl)-issqmmnm-i-pﬂ Ppiydrhzipe{lecaaboxylic-aciy boxyl i c
acid tert-but’y %ater (380 ng, 0.846 mmol ), H202 (30%in water, 0.5 nL),
trifluoroacdfTOURALIE (3 L) was heated at 50 C, 2h. The reaction was
continued overmkofis Y, 35 T. A water solution of NaOH (1N) was added (pH =
14), ethyl acetate was added and the organic phase was separated, dried
(MySOA4), filtered. The filtrated was concentrated and 25 the reS|due was

p Tifi edwbysmgmug ghromat ography (Si @2, dichloronet hane: met hanol
.8:0, 2-49 f'ée base was converted into hydrochloride by

t reat ment wi4-(7-Pishylsnlfabdtibyquisdliner1-yB-[Difdeizeethe 20y xylic ddid drv-bheyl

compound. 1H NVR (CH30H-d4) S 8.75-8.80 (m 1H), 8.25-8.30 (in, IH),

8.05-8.20 (rfP¥r2H), 7.60-7.70 (m 3H), 7.30-7.35 (m 111), 4.00-4.10 (in,

4H), 3.60- 3.8 {gn364Hg. 2. 30- 30 1.35 (bs, 6H). 64 EXAMPLE 21
7- (p- Chl oro- benzenesulfonyl) 1- pi perazi n-1-yl -i soqui nol i ne hydrochl ori de

15 INTERMEDIATE 21
4-[7-(4-tert-Butyl-phenyisulfanyi)-isoquinoline-1-yl]-{1,4]diazepane-1-carboxylic acid,

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

20 INTERMEDIATE 22
{' 4-[7-(2-Chloro~6-methyl-phenylsulfanyl)-isoquinoline-~1-yi]~[1,4]diazepane-1-
h carboxylic acid, zert-butyl ester
MS: 416,417,418,

25 INTERMEDIATE 23
4-|7-(3,4-Dimethyl-phenylsulfanyi)-isoquinoline-1-yl]-{1,4]diazepane-1-carboxylic
acid, ferf-butyl ester
MS: 396,397,398.

30 INTERMEDIATE 24
4-{7-(3,4-Dichloro-phenyisulfanyl)-isoquinoline-1-y1j-[1,4]diazepane-1-carboxylic
acid, zert-butyl ester

61



A m xture of

4-[7- (p-chl oro-phenyl sul fanyl)-isoqui nolin-I-yl]-piperazine-I|-carboxylic
acid tent-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 C. A water solution of NaOH (1N) was added (pH =
14), ethyl acetate was added and the organic phase was separated, dried
(MgS04), 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
treat nent vm'th'HC1 in diethyl ether to obtained 70 ng of the title
conmpound. E‘"\@GWM) 6 8.75-8.85 (m 2H), 8.10-8.25 (m 3H),
8.00-8.08 (m 7.60-7.68 (m 3H), 3.85-3.95 (m 4H), 3.55-3.65 (m 4H).
EXAMPLE 22 15 7- Benzenesul fonyl -1-[1, 4] di azepan- 1-yl -i soqui nol i ne

hydr ochl ori \ (DIVBOdG) S9.3 (s, 1 H, 858(s, 1 H,

8.26-8.30(%@;&@&%5‘ , 8.1- 813 (m 2 H, 8.01-8.06 (d, J=6 Hz, 1

H), 7.6-7. 76i-[Ty-Ghlbho-pHeddsultandi)ishquitolife-ta1]-[1, é9-rBfxylic d413)

3.58-3.66, (m (7”Q4|_|) 3. 29 1%13:20 (ﬁ]) ldﬂu, IG?/E@]S%S"T%%E@ESLC 58 O}fc 2 MPLE

23 7-(4- tSertm’Ble-‘WeﬂSﬁzenesulfonyl) 1-[1, 4] di azepan-1-yl]-isoqui noI | ne

hydrochl ori dgg. %@Qﬂo ated 69 rrg 1H NWVR (DMBO-d6) S 9.2 (s, 1 H), 8.65 (s, 1
(

H, 8.09-8.15 J= 6 Hz, H, 8.03-8.08 (d, J= 15 Hz, | H), 7.89-7.96
(d, J= 9 Hz, 760767(d J=9 H, 2 H), 7.33-7.38 (d, J= 9 Hz, 1

H. 4.01-4. 91 (m 2 H), 3.43-3.52 (m 2 25 H), 3.23-3.33
(m 2 H, 1%@%@%@% 424,425, HPLC. 97 % EXAMPLE 24

7-(2-Chl oro-4 AP mABYEFRGSWulfaiy)- ~ p[gMy i ne
hygﬁr ochl ori dewg%; Izc?llat gdp27 3 I—?qb lsoé;mlh&hﬂﬂgﬂz[gﬁgdlaiep)ihl e 392;3 (m 1

H) . 8. 10l08. 1sid; gert-hutybestpr 1 ,794808(|n 2 H, 745762(|n 3 H,
7.36-7. 42 (dLCMSL%4%54166H) 3.75-3.86 (m 2 65 H), 3.41-3.51 (m 2 H),

3,18-3.32 (m 2 s, 3 H), 2.14-2.19(xn 2 H; LCMB: 416, 418 BPLC
98 % EXAMPLE 25
INTERMEDIATE 27

4-[7-(2-tert-Butyl—phenylsulfanyl)—isoquinoline-l-yl]-[1,4]diazepaue—l—carboxylic acid,
15 fert-butyl ester
LCMS: 492,493,494,

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

20 stirred for 15 mins at this temperature. To this was added 33% aqueous hydrogen peroxide

(’ solution (5-100 mL). The resulting mixture was stirred at room temperature for 90 min and

then ireated 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-isoquineline hydrochloride
A mixture of 4-[7-(2-chloro-6-methyl-phenylsulfanyl)-isoquinolin-1-ylJ-piperazine-1-
carboxylic acid fert-butyl ester (160 mg, 0.340 mmol), HyO, (30% in water, 200 uL),
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5 7-(3, 5-D net hyl - benzenesul fonyl )-1-[1, 4] di azepan- 1-yl ] -isoqui noline
hydrochloride |Isolated 62 ng. '"H NWR (DVsO-d6) 8 9.35 (s, 1 H), 8.67 (m 1
Hy, 8.00-8.18 (m 3 H, 7.58-7.69 (m 2 H), 7.45-7.41 (d, J=6 Hz, 1 H),
7.30-7.35 (m 1 H), 4.06-4.14 (in, 2 H, 3.86-3.97 (m 2 H, 3.42-3.52 (m
2 H, 3.23-3.31 (m 2 H), 2.33 (s, 6 H 2.23-2.25 (m2 H); LCM5: 436, 438,
HPLC. 95 % 10 EXAMPLE 26

7- (3, 4-Di chl oro-benzenesul fonyl )-1-[1, 4] di azepan-1-yl ]-i soqui nol i ne,

hydrochl oride Isolated 11 ng. 1H NVR (CD3OD) 6 8.88 (m 1 H), 8.23-8.29 (d,
J=12 Hz, 1 H), 8.13- 8.16 (d, J= 3 Hz, 1 H), 804810(d J=9 Hz, 1 H)),
7.88-7.94 (d, J= 9 Hz, 1H),77915784(d J= 6 Hz, 767773(d

J=9 Hz, | tﬁnmaacéac Zcx&@ ﬁﬂL) wJas h@at&r@at 5@ t‘DZh A\%ﬁer ﬁ)llf&n(diNa@)H‘%lN}%a@g 4.16
(m 2 H) 3.69-3 3 2 H,; LCMVE: 9/ HPLC. 97
% EXAMPLE aglqledz(@H 14), ethyl acetate Was added and the organic phase was separated dried

7-(4-Chlor [

it ochl or [ WERERERRERL PN et (LR AEEROM G dod b gL DAL LIRS Ragp o0 (4
H) H) 7. 9902 ci;ﬂm(rmhr&nitﬂ)lgrapﬂy RO d?(galc(rdnetﬂﬁleﬁnd‘tﬁano? ;!11)31;0 1€ad33- Wlﬁ@of(tﬂe J= 6 Hz,
1 H, 4

3.23.3. 3 (H??dluﬁf ‘Ffbmpofﬂ!'l_%s ﬁe%gaseza;'leé5 @%ﬁl?b@é%wﬁmomeﬁ@iﬁgo 98 % 25
EXAVPLE 28

7-(3, 4- D mer iy igaas by deatpent witk HET “dliti*%ieéhzeépa}%- RTHUTA G368 (e

hydr ochl ori 1}9, 8.D5-8128t(ad 3HY, 7.65(d, HINVRS(TNG®, 4H), 389343 (hs4H), B)00-B1BE, (s, 1

,8008%_35% 3?_@ 776782(m 1 H, 7.68-7.77 (d, J=9 Hz, 1 H),
732742( & 2 3.99-4.40 30 (m 4 H, 3.499 (m 2 H, 3.33 (m
2.29 (s, 3 H, 2.25 (s 3 H; LCVs: 396,397; HPLC. 92 % 66 EXAMPLE
g 7 (2 tert - But I-benzenesulfonyl) 1-[1, 4] di azepan-1-yl ] -isoqui nol i ne,
hydr ochlbr i IlaYtedSrrg "HNWVR (DMSO-d6) S 9.27 (s, | H, 852 (s, 1

, 8.06-8. 71@ Aﬁﬁty? btﬁzenesulfouyl)— 1-piperazin-1-yl-isequinoline hydrochloride

A mixture of 4-[7-(2-fbutyl-phenylsulfanyl)-isoquinolin-1-yl]-piperazine-1-carboxylic acid
fert-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. The filirated was concentrated and the
residue was purified by flash column ohromatogrélphy (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 HCl in diethyl ether. "H NMR (CH;OH-d,)

20 88.55(d, 1H), 8.25 (4, 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 zert-butyl ester (230 mg, 0.47 mmol), H,0; (30% in water, 0.5 mL), trifluoroacetic
acid (1.5 mL) was heated at 50 °C, 2h. The reaction was continued overnight at 35 °C. A
water solution of NaOH (1N) was added (pH = 14), ethyl acetate was added and the
organic phase was separated, dried (MgSOs,), filtered. The filtrated was concentrated and
30  the residue was purified by flash column chromatography (SiOs,
dichloromethane:methanol 9:1) The free base was converted into hydrochloride by
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57.97-7.97 (m 2 H, 7.72-7.78 (m 1 H), 7.61-7.70 (m 1 H), 7.40-7.45 (d,
J=9 Hz, 2 H, 3.69-3.99 (m 4 H, 3.43 (s, 2 H, 3.25 (s, 2 H,
2.05-2.26(m 2 H);1.52 (s, 9 H); LCVs: 424,425; HPLC. 90 % EXAMPLE 30 10
7- Benzenesul f onyl - | - pi perazi n-yl -i soqui nol i ne, hydrochl oride Isolated 10 ng,
"HNWR (DMSO-d6) 6 9.04 (s, 1 H), 8.65 (s, | H, 8.12-8.16 (d, J=6 Hz, 1
H, 7.98-8.05 (m 5 H), 7.58-7.72 (m 2 H, 7.32-7.36 (d, J=6 Hz, 1 H,
3.98-4.04 (m 4 H), 3.80-3.86 (m 4 H); LCVs: 354,355; HPLC. 98 % 15
EXAMPLE 31 7-(4-tert-Butyl-benzenesul fonyl -1 -piperazin-yl-isoquinoline,
hydrochl oride Isolated 10 ng. 'H NVR (DMSO-d6) 6 9.33 (s, 1 H), 8.57 (s, |
H, 8.24-8.29 (d, J= 9 Hz, 1 H, 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- BeBefrwithdFE] in dietAsl dtiser tQotthined 43NBg oAtho 1idlk tompOundPHICNMR % Tabl e

2- Ol or o- N [RRQEYROGT S AR5 (s SR o100 3 (o Bl Hf-PI08 P B Foh & e
SR LI G Bp LmAAgg  S100) 1O
5-Chloro-N-[4-(pyrrolidin-3-yloxy)-1- / O
5 EXAMPLE 19
7-(3,4-Dimethyl-benzenesulfonyl)-1-piperazin-1-yl-isoquinoline hydrochloride
A mixture of 4-[7-(3,4-dimethyl-phenylsulfanyl)-isoquinolin-1-yl]-piperazine-1-carboxylic
acid zert-butyl ester (260 mg, 0.58 mmol), H>20, (30% in water, 0.5 mL), trifluoroacetic
( acid (1.5 mL) was heated at 50 °C, 2h. The reaction was continued overnight at 35 °C. A
10 water solution of NaOH (1N) was added (pH = 14), ethyl acetate was added and the
organic phase was separated, dried (MgSQOy), filtered. The filtrated was concentrated and
the residue was purified by flash column chromatography (SiOs,
dichloromethane:methanol 9:1) The free base was converted into hydrochloride by
treatrent with HC! in diethyl ether to obtained 20 mg of the title compound. 'H NMR
15 (CH3OH-ds) 8 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 rert-butyl ester (380 mg, 0.846 mmol), H,O; (30% in water, 0.5 mL), trifluorcacetic
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 (MgSQa), 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 (CH;0H-d,) & 8.75-8.80 (m, 13), 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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napht | ryl]thi ophene-2-sul fonam de hydrochloride ' HN $ C 35

4-Chl oro-N-[4-(pi peridin-3-yloxy)-1- - O naphthyl]benzenesul f onam de
hydrochloride C H 26 4-Metiroxy-N[4-(piperidin-3-yloxy)-I- _ 0

napht hyl ] benzenesul f onam de hydrochloride Ove H 37

5- Fl uor o- 2- net hyl - N- [ 4- (pi peri di n-4-yl oxy)-1- F naphthyl] benzenesul f onam de
hydrochloride / ~Oy N H 38 5-Chloro-N-[4-(piperidin-4-yloxy)-1- C

napht hyl ] t hi ophene- 2- sul f onam de hydrochloride / Oy S ~N 39
4-Chloro-N-{4-[(3S)-pyrrolidin-3-yloxy]-1- C naphthyl }benzenesul f onam de
hydrochloride - 0 G\N H 68 40 4-Chloro-N-{4-[(3R)-pyrrolidin-3-yloxy]-1-
Cl  napht hyl } benzenesul f onam de hydrochloride i 0 6 H Schene 4 O N+A

O N+. O NH EXAGRI® 21

7-(p-Chloro-benzenesulfonyl)-1-piperazin-1-yl-isoquinoline hydrochloride

A mixture of 4-[7-(p-chloro-phenylsulfanyl)-isoquinolin-1-yl]-piperazine-1-carboxylic

acid tert-butyl ester (297 mg, 0.65 mmol), H,0; (30% in water, 0.5 mL), trifluoroacetic
5 acid (3 mL) was heated at 50 °C, 2h. The reaction was continued overnight at 35 °C. A

water solution of NaOH (IN) was added (pH = 14), ethyl acetate was added and the

organic phase was separated, dried (MgSOy), filtered. The filtrated was concentrated and

the residue was putrified by flash column chromatography (SiO,,

dichloromethane:methanol 9.5:0.5-9.0:1.0) The free base was converted into

AT

10 hydrochloride by treatment with HCl in diethyl ether to obtained 70 mg of the title
compound. 'H NMR (CH30H-dy) & 8.75-8.85 (1, 2H), 8.10-8.25 (m, 3H), 8.00-8.08 (a2,
2H), 7.60-7.68 (m, 3H), 3.85-3.95 (m, 4H), 3.55-3.65 (i, 4H).

EXAMPLE 22

15  7-Benzenesulfonyl-1-[1,4]diazepan-1-yl-isoquinoline hydrochloride
30 mg. "H NMR (DMSO-ds) § 9.3 (s, 1 H), 8.58 (s, 1 H), 8.26-8.30 (d, /=9 Hz, 1 H), 8.1-
8.13 (m, 2 H), 8.01-8.06 (d, /=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-dy) 8 9.2 (s, 1 H), 8.65 (s, 1 H), 8.09-8.15 (d, /=6 Hz, 1
H), 8.03-8.08 (d, /=15 Hz, 1 H), 7.89-7.96 (d, /=9 Hz, 2 H), 7.60-7.67 (d, /=9 Hz, 2
H), 7.33-7.38 (d, /= 9 Hz, 1 H), 4.01-4.09 (m, 2 H), 3.83-3.91 (m, 2 ), 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 %.

/
i

EXAMPLE 24
7-(2-Chloro-6-methyl-benzenesalfonyl)-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 1), 3.75-3.86 (m, 2
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O boo boo RR RI HNHOHN O iv, OLnNnNO [ PnHN CH boc Legend to Schene
4. (i) tert-butyl 3-hydroxypyrrolidine-I|-carboxylate or test-butyl

4- bydr oxypi peri di ne-1- 5 carboxylate, PPh3, DEAD, THF; (ii) H2(g), Pd/C,
MeOH, (iii) R1-S02-C1, pyridine, CHzC12; (iv) PICT in diethyl ether General
met hod C M tsonobu reaction of 4-nitro-1-naphthol w th boc-protected

3- hydroxypyrrolidine and 4- 10 hydroxypi peridine 4-Ntro-I-naphthol (1
equiv) was dissolved in THE (3 nL/nmol), tert- butyl

3- hydroxypyrrolidine-|-carboxylate (2 equiv.) was added fol |l owed by PPh3 (2
equiv.). The solution was kept under N2-atnosphere and cooled with ice-bath.
Di et hyl azodi car boxyl ate (DEAD; 2 equiv.) was added dropwi se. The ice-bath
was renmovew)®41es.510mm H)BR-8 e (LAY, 20 (5] A RE AMRSoE! 2 H.qdMs; anbi ent
tenperature 15 overnight. The solvent was evaporated and the residue was

re- di ssol vefl&-Hl&HMe: 98e 69 forned precipitate was col |l ected by
filtration. The solution was concentrated in vacuo and purified by flash
chromat ography (Si @2, EtQAc:iso-hexane 2:8-*Et QAc) General nethod D 5
Reduct i on oEXaiMFIdnapht hal ene derivatives To a solution of corresponding

L oy oo Ryt ensopRir R flon Mbaeniny hispRu PO ma bl atoch e |
over ni ght unaﬁfedrmqﬁg.gm(@m@- B@g.@&?ﬁ@p&m ShUF ), es0-4,14 k&g, and the

filtrate was concentrated ih vacuo to give correspondi'ng am nonapht hal ene
deri vat i ves7-580.@dneRal), Rt ot (€, Reddis dR) ot 3&f3Admap M) aDeASA G2 Mt i ves
with sul TonylesGhQtl 989, 3.42.3.52 (m, 2 H), 3.23-3.31 (m, 2 H), 2.33 (s, 6 H) 2.23-2.25 (m 2

H); LCMS: 436,438, HPLC: 95 %.

;-

{ 10
EXAMPLE 26
7-(3,4-Dichloro-benzenesulfonyl)-1-[1,4]diazepan-1-ylj-isoquinoline, hydrochloride
Isolated 11 mg. "H NMR (CD;OD) 5 8.88 (m, 1 H), 8.23-8.29 (d, J=12Hz, 1 H), 8.13-
816 (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 Bz, 1 H), 7.42-7.46 (d, /= 6 Hz, 1 1), 4.28-

435 (m, 2 H), 4.09-4.16 (m, 2 1), 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) 5 9.27 (s, 1 H), 8.68 (m, 1 H), 7.99-8.17 (m, 5 H),
7.66-7.75 (d, /=9 Hz, 2 H), 7.33-7.39 (d, J=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 %o,
25
EXAMPLE 28
7-(3,4-Dimethyl-benzenesulfonyl)-1-[1,4]diazepan-1-yl]-isoquinoline, hydrochloride
Tsolated 10 mg. "H NMR (DMSO-ds) 8 9.41 (s, 1 F), 8.67 (s, 1 H), 8.00-8.16 (m, 3 1),
7.76-7.82 (m, 1 H), 7.68-7.77 (d, /= 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 (s, 3 H), 2.25 (s, 3 H); LCMS: 396,397,
HPLC: 92 %.
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To a solution of the am nonaphthal ene derivatives (1 equiv.) in CHCI 2 (8
m./ nmol ) was added pyridine (3 equiv.) followed by the correspondi ng

sul fonyl chloride (1.2 equiv.). The 15 m xtures were stirred at amnbi ent

t enmperature overnight, washed with HC (IM (2 nL) and dried (MgSOX4). The
vol atiles were elimnated under vacuo and gave the crude product which were
purified by flash chromatography (S 2, EtQAc:iso-hexane 1:4) to give
desired sul fonam de. 20 General nethod F Deprotection of boc-group The

sul fonam de derivatives (prepared by General Method C) were dissolved in a
smal | anmpbunt of McOH and treated with an excess of HCl in diethyl ether
(IM. Stirring at anbient tenperature overnight resulted in a precipitate
whi ch were collected by filtration 25 giving the title conpounds as its
hydrochl oride salts. General nethod G 3-Hydroxypyrrolidine (1 equiv.) was
di ssol ved mg%}%’;m_/ mmol ) and cool ed on ice- bath. (BOC)20 (1.1 equiv.)
was added af Xture was stirred for 2 h at ambient 30 terrperature

Pyri di ne/vva . I t ni ght .
Evapor at i ont7ofE tés’%%?&%s&%en o@g@a or tq }atg ﬁﬂlﬂ ugﬁgmé }%r({rgeé&\{ﬁ're desired
boc- prot ect[@dlt@l-.‘hlylgr ERyMR fmmma 920 ($ I‘IITEHQB/EDI(ATEH)ZS Oﬁ@ 16 By yH),

o e prSapdt Rl AN R B B S G T S0 B el T

prepared 53fsham nnl4tH)03|43rQ@9fI1I)h9bs(@2&§ gosé%émmb)i 52@@}@5&1@{\/1@' thus
obt ai ned was di ssol ved in sna amount of OAC and i5o0- heXxane was added.

The forned é‘%‘hi’f%ﬁ\lﬁ@cb(gpl"/ected by f||trat|on and triturated with MeOH to
give the pure title conmpound 4.6g (85%. HPLC 99% RT=2.70 (System Al,
10-97% MeCN over 3 min). 1H NWR (400 MHz, CDC13) S ppm1.46 (d, T=7.03 Hz, 9
H) 2.26-2. 3BXANPLEB) 3.60-3.81 (m 4 H) 520(brs 1 H 6.76 10 (d,

7.5 7.53 Hz, | 8.34 (dd,
0. 33Ha H%F&““‘%“W‘QP}B“@G‘“' ﬂ@’%‘;'?ql!i‘e %Chlw RESI+) for lC_:|)19H22N2(()5
rrl 376. 2 ] t 21 7
(sflst 6.2 (M}agi@gcrgoo m%\lﬁ RvRMN0-BP8 084 (I tBUR &5 (TS, §99% BF2r <813 n
1 H), 7.98-8.05 (m, 5 H), 7.58-7.72 (m, 2 H), 7.32-7.36 (d, /=6 Hz, 1 H), 3.98-4.04 (m, 4

H), 3.80-3.86 (m, 4 H); LCMS: 354,355; HPLC: 98 %.

15 EXAMPLE 31
7-(4-tert-Butyl-benzenesulfonyl-1-piperazin-yl-isoguinoline, hydrochloride
Isolated 10 mg, "H NMR (DMSO-ds) 6 9.33 (s, 1 H), 8.57 (s, 1 H), 8.24-8.29 (4, /=9 Hg,
1 H), 8.11 (i, 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, /= 6 Hz, 1 H), 3.59-3.68 (in, 4 H), 3.29-3.40 (m, 4 H), 1.24 (s, 9 H); LCMS: 410,411
20 HPLC: 90 %.

25
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over 3 mn).

15 | NTERMEDI ATE 29 tert-Butyl

3-[ (4-am no- 1| -napht hyl ) oxy] pyrrolidine-I-carboxylate (General Method D) The
conpound was prepared frominternediate 1 (2.6 g, 7.2 mol), Yield : 2.1g
(87 %9 of the title conpound as purple solid. HPLC 96 % RT=1.768 mn
(System Al, 10-97 % MeCN over 3 mn). HPLC 95 % RT=1.604 mn (System Bl ,
10-90% MeCN over 3 min). 20 '"H NMR (400 MHz, DVMSO-d6) 8 ppm 1.37 (d, J=22.59
Hz, 9 H 2.12 (s, 2 H 3.43-3.46 (m 4 H 4.96 (s, | H 5.50 (s, 2 H 6.63
(d, J=8.03 Hz, 1 H 6.81 (d, J=8.03 Hz, 1 H 7.41 (dd, J=6.02, 3.01 Hz, 2
H 7.94-8.01 (m 2 H). MS (ESI+) for Cl9H24N203 niz 329.2 (MH)+, 273.2
(MtBu)+, 229.2 (MBoc)+. 25 I NTERMVEDI ATE 30 tert-Butyl 3-[(4-{
[ (4-chl or ophenyl ) sul f onyl ] am no}- 1- napht hyl ) oxy] pyrrol i di ne-1- carboxyl ate
(General nethod-E) T conpound-was prepared frominternediate 2 (0.2 g.
0.61 mmol) E:Fu terial wastrlturatedvm R CH3CN to glR/e014g(46
% of the titl& con petingo-ag4-aypaiir-3piak-1sol | d. HPLC 97 % [RTT 2 min
(System Al 10-97 9 [\VACYic PN o M £ DI (400 CDC13) pml 6i(d,
J=4.02 Hz, |9 H) 2, ﬂsdy%ﬁ?g }%“‘%“% %%‘%@% 4 5. 05 (bFQHs |
6. 62-6. 65 1H)674676(m 1H)717723(m H) 7.32 |(d, J=9.04 Hz,
2 H 71 7. §9-7.45 (m 2 H 7.62 (d, J=8.53 Hz, 2 H) 7.68-7.72|(m | H)
8.16-8.19 (m 1 H). M (ESI +) for C25H27CIN20B6S 1 z01520. 2 ( MHNH4) +, 447.)0
(M-tBU) +. mgge/ﬁ 4%11{0'}{ 4. 61 gl-%\ e B —10-90%MeEN—over—3—m "‘r\ 3
| NTERVEDI ATE 31 torlt - But ?I'ﬁg i et %
[ (4- met hoxyphenyl )Slﬂa]fhi‘}ﬁéﬁiﬁmsﬂ@}@n&@eﬁ&bﬁiﬂﬁﬂ#)oxy] Hilaepoxyl dt e
(General nethod E) |[The conpound was prepared fromi 2 (0.2 g,
0.61 nmml )| Yield: 0.2g (66% of the title conpo oil. HPLC
w R [-=R.617 mn (SystemAI 10 97% I\/bCN 10 overome mn). '|H NVR (400
Hz, CDC13}—S-ppm-1. 2.14-2.31 (m..2 H) 13 54-3 76 (m
4 H 3.79 (s, 3 H 5@&"‘“(%“@““@@&”@"@6 6.65 (m| 2 H/6781 (4, P=85% M,
2 H 7.15-7.24 (m |oehhttigli@BpliEneddsulfompmide Hflrodhlofi® 7. pA 2\H) 7.HN< 2776 (”P 1
H) 8.14- S Cl
35 4-Chloro-N-{4-(piperidin-3-yloxy)-1- o p
naphthyl]benzenesulfonamide hydrochloride @ ﬁoj
¢l N
26 4-Methoxy-N-[4-(piperidin-3-yloxy)-1- e Y
naphihyljbenzenesulfonamide hydrochloride :I; [05
OMe N
( 37 §-Fluoro-2-methyl-N-|A-(piperidin-4-yloxy)-1- F v
_ naphthyl|benzenesulfonamide hydrochloride Q\ (%
N
H
38 5-Chloro-N-[4-(piperidin-4-yloxy)-1- Cl~? N
naphthyl]thiophene-2-sulfonamide hydrochloride 5 / ’ o
b
39 4-Chioro-N-{4-[(38)-pyrrolidin-2-yloxyl-1- Cli L
naphthyl}benzenesulfonamide hydrochloride \Q '
N
H
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8.18 (m 1 H. M (ESI+) for C26H30N206S nfz 516.4 (MtNH4) +, 443.0 (MtBu) +,
399.2 (MBoc)+. 15 I NTERVEDI ATE 32 tent-Butyl 3-[(4-{
[ (5-chl oro-2-thienyl)sul fonyl]am no}-I-naphthyl)oxy] pyrrolidine-| -
carboxyl ate (CGeneral nethod E) The conpound was prepared frominternediate 2
(0.2 g, 0.61 mmol ), Yield: 0.21g (68% 20 of the title conpound as a yell ow
solid. HPLC 99% RT=2,777 mn (System Bl, 10-90% MOCN over 3 min). 'H NWR
(400 MHz, CDC13) 8 ppm 1.46 (d, J-6.02 Hz, 9 H 2.16-2.30 (m 2 H)
3.55-3.74 (m 4 H 5.07 (br s, 1 H 6.67-6.70 (m 1 H 6.75 (d, J=4.02 Hz, 1
6.77 (br s, 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 | H. M (ESI+) for C23H25CI N2G6S2 m z
526. 2 (MrNH4) H40 453. BCH1NbINBWY)[(BR)-BrodHB-Zox{INE BoC) +. CH\I@\QW RI= 4 767 T |
(

(System Al | 10- 97% NBON QNS 3ufh hde GH\EI% VEDI ATE 38 jlert Butyl o*
4-[ (4-nitrp-I-naphtlhyl)oxy] pi peri carboxyl at e

neral nethod C) The
conpound s preparjed from 4- nltro I-naphthol (29, 10.6 mol). T e matefi al
30 obtained after fil ash chromat ography was not pyre according |t
Recrystal | tion om Et OAc/ i so-hexane _gave 2.3d (62% of the tifle
compound as a yellow solid. HPLC 98% Rr=2.842 min (System A, 10-97% MeCN
over 3 mn ¢ NIXI_; (400 MHz, CDC13) 72 Sppm1.48 (s, 9 H 1.99 (m 4 H)

0

3.54 (m 2 (m 2 H 4.87 (m 1H)682(d, J=9.04 Hz, | H 7.59 (m
1H 7.74 (m 1 H) 3§(d J85§FHzO 8.77 (d, J=8.53 Hz, 1 H). M
(ES| +) for C20H24NZOS iz 373.0 ( , 390 2 (MrN#) +, 317.0 (M tBu)+.

HPLC 98% RT=2.973 mj stem B 1,.110-Q0% NeCN over 3 min); 5 | NTERVEDI ATE

34 tent-Butyl 4-[( @@ —napht
Met hod C) The conpeyAthu#as prepar'e , (2.3 g, 7.0 mmol),

Yi é\l d: 29 (95% as p,nk oi I. HPLC 94% RT=2.885 'n (System Bl , 10-90% MeCN
ovefr 3 mn). 1H NWR (400 MHz

, @Sppmlﬂ@ 9 H 1.80-1.98 (m 4
H 3.35-3.41 (m 2 H 3.46 (s, 3 H @

p.l_p.e.[_Ld r_b.Q&)L,Late ( Gener al

S

ll?'l Fi“
Ox O=
HN’S\O HN’S\O
_—
o) 0
[ A [ oy CiH

Legend to Scheme 4: (i) rert-butyl 3-hydroxypyrrolidine-1-carboxylate or fers-butyl 4-hydroxypiperidine-1-
{ } 5 carboxylate, PPhs, DEAD, THF; (if) Hy(g), Pd/C, MeOH,; (iii) R;-S0,-Cl, pyridine, CH,Cly; (iv) HCl in
) diethyl ether

General method C

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

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

equiv.). The solution was kept under Nz-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 ovemight. The solvent was evaporated and the residue was re-dissolved in EtOAc, The
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3.69-3.75 (m 2 H 3.88 (br s, 1 H 4.50-4.54 (m | H 7.45-7.50 (m 2 H)
7.79-7,81 (m 1 H 8.22-8.24 (m 1 H. M (ESI+) for C20H26N2C3 ni z 343.2
(MtH) +. HPLC 94% RT=2.735 mn (System Al, 10-97%weCN over 3 mn). 15

| NTERVEDI ATE 35 tert-Butyl 4-[(4-{ [(4-chlorophenyl)sulfonyl]

am no} - 1- napht hyl ) oxy] pi peri di ne-1- carboxyl ate (General nethod E) The
conpound was prepared frominternediate 7 (0.25 g, 0.73 nmmol ), Yield: 0.29g
(779% . HPLC 98% RT=2.906 min (System A, 10-97% MeCN over 3 min). 1H NMR
(400 MHz, 20 CDC13) S ppm1.47 (s, 9 H 1.88 (m 2 H 1.98 (m 2 H 3.47
(m 2H 3.68(m 2H 469 (m I H 6.61 (s, 1 H 6.70 (d, J=8.03 Hz, 1 H)
7.17 (d, J=8.03 Hz, 1 H) 7.32 (in, 2 H 7.43 (in, 2 H 7.62 (m 2 H 7.70
(m 1 H. NemESmsgipiayy wepetizotel kp Gistinn. THB3dluton MaNpetcentratetbift vacuoMat Bu) +.
HPLC 98% RI=2.843.nm,n t em Bl ,.10:90% MeCN over, 3_min).. 25 | NTERVEDI ATE
%6 Lent - Buth TS Py S PP e, SignEAT e SRy 25SEiDAY

am no} - 1- napht hyl ) oxy] pi peri di ne-1- carboxylate (General nethod E) The
conmpound was prepared frominternediate 7 (0.25 g, 0.73 nmol). Yield: 0.21g
(56% of tREatmeredBpound as pink solid. HPLC 100% RT=2.755 nin (System

A, 10- Q7% ' , 400 Mz, CDC13) S ppm 1.47 (s, 9 H)
" 863, 01 %l?%"wﬁ%pﬂ?%%??h%mf%%%eg3. 65-3.71 (m 2 H) 3,79 (s, 3 H)

4.65-4. 70 (Tna olegondfsgr¢spondingit®nghihakey ( cquivs (H8pited b¢ Gehertl BARE 79 (m

2 7.17 L J= " 7.39:7. 2 7.61- 7..64

s QU E 1 M8P6>9§(.2 S gtad) (rR aﬁdwﬁ/ﬁfé@/ﬁﬁﬁhwsﬁ&a FiSHIoEStRrY 530, 2
(MENHA) +,  Adyédmohl WhddBUY)drogdil@. abm{. MhBe& ) tton hiRkfe AAYEi1tETEF 2n B BB fNirdte RYStem B
1, 10-90% MeCN over 3 min). 5 INTERVEDI ATE 37 tert-Butyl 4-[(4-{

(5-f1 uor 0-@99{?@{1‘%&,‘11 ﬂh‘é‘i‘r’fi? yEive BWsPorglgﬁ%}in@aphthale1le derivatives.
\apht hyjp oxy] pi peri di ne-1|-carboxyl ate (General nmethod E) The conpound was
prepared fromtert-butyl 4-((4-am no-I-naphthyl)oxy]piperidine-I- 10
car boxyl at eGq@gr@eghodd273 mol ). Yield: 0.24 g (64 %9 of the title conpound
as a pink Reaction of aminonaphthalene derivatives with sulfonyl chlorides
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 chioride (1.2 equiv.). The
15 mixtures were stirred at ambient temperature overnight, washed with HC1 (1M) (2 mL) and
dried (MgSOs). 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 (1mI/mmol} and cooled on ice-
bath. (BOC),O (1.1equiv.) was added and the mixture was stirred for 2 h at ambient

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

protected 3-hydroxypyrrolidine.
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solid. HPLC 99 % RT=2.809 mn (System 131, 10-90%weCN over 3 mn)."' HNMR
(400 MHz, CDC13) S ppm1.46 (s, 9 H 1.83-1.98 (m 4 H 2.54 (s, 3 H
3.42-3.48 (m 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, | 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 (in, 1 H
8.24 (m1 H. M5 (ESI+) for C27H31FN205S niz 532.2 (MtNH4)+ 459.2 (Mt Bu) +,
415.2 (M Boc)+, HPLC 100 % RT=2.877 mn (SystemAl, 10-97% MeCN over 3

m n). | NTERVEDI ATE 38 20

tert-Butyl 4-[(4-{[(5-chl oro-2-thienyl)sul fonyl]am no}-I-naphthyl)oxy] pi perid
i ne-1- carboxylate (CGeneral nethod E) The conpound was prepared from
tert-butyl 4-[(4-am no-I|-naphthyl)oxy]piperidine-I- carboxylate (0.25g,

0. 73mm|) (65 % of the title conpound as a pink solid. HPLC
98 % H@ﬂ?ﬁ%ﬁ@é?em 131, 10-90% MeCN over 3 nmin). 'H NVR (400 Mz, 25
CDC13) 8 p@mﬂutﬁlﬁs [(ﬂml&ol-i)- l&ﬁy@o@ﬁu{rm}xdﬁind-ﬂ-c@rb%’iyﬁté@e(n@%al 21ekHod3)66- 3. 72

(m 2 H 69- 4 in, | 6.66 (s, 74-6.76 (m 2 H 714 (d,
J=4.02 He, Tlr@ Wdeprg@w( Fas WWMOWWO%PW i@eeﬂmp@m%waﬁ rrpared79 (m 1

H) 8. 25 8. g&n@a[ﬂm&l@agﬁ‘@of é%?% lgqrmm@iﬁﬁ%é%%}%%ﬁﬁo ffneé%s ﬁlsééc\!ﬁﬁ"iﬂ) +,

467.2 (MtBu)+. HPLC over 3
mn). 30 78111a1NﬁERME<Eﬁ TR Gdt/sr-hexBue whs added. The formed solid was collected by

N A e
% of the 99%&3&00}@@3&@111 AMHINNR’/G(MQONWEQIQEQH@})NW MHEZ ABCLP H)

1.90-1.98 5 (m 3.27-3 é@ )@b S & INTERI\/EDIATE 40
tert-Butyl p}gsw(ﬁ, 7&%@%}2 ﬁéﬂl(meéﬁbé 138 1y, ks 30 (st hBU6-& The

7 I
e R R R o e AR T
1.40 (s, 98 § Ht, BH) 8.791d, J(=19]042-I:H)1 1B, RS- (BSHD £ cHEIN, @5 Af {762 (NI,
359.2 (M+H)", 303.2 (M-£Bu)*. HPLC 99%, R=2.78 min (System B1, 10-90% MeCN

gver 3 min).

15 Ié\ITERMEDIATE 29
tert-Butyl 3-[(4-amino-1-naphthyl)oxylpyrrolidine-1-carboxylate (General Method D)
The compound was prepared from intermediate 1 (2.6 g, 7.2 mmol), Yield : 2.1g (87 %) of
the title compound as purple solid. HPLC 96 %, Rr=1.768 min (System Al, 10-97 %
MeCN over 3 min), HPLC 95 %, 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) 4.96 (s, 1 H) 5.50 (s, 2 H) 6.63 (d, /=8.03 Hz, 1 H) 6.81 (d, /=8.03 Hz, 1 H) 7.41
(dd, J=6.02, 3.01 Hz, 2 H) 7.94-8.01 (m, 2 H). MS (ESI+) for C1oH4N; 053 m/z 329.2
(M+H)*, 273.2 (M-1Bu)’, 229.2 (M-Boe)".

./’:“W“\".

25 INTERMEDIATE 30
tert-Butyl 3-[(4-{[(4-chlorophenyl)sulfonyijamino}-1-naphthyl)oxyipyrrolidine-1-
carboxylate (General method E)
The compound was prepared from intermediate 2 (0.2 g, 0.61 mmol), The crude material
was triturated with CHsCN to give 0.14 g (46 %) of the title compound as a pale pink solid.
30 HPLC 97 %, Ry=2.703 min (System A1, 10-97 % MeCN over 3 min). 'H NMR (400 MHz,
CDCl) § ppm 1.46 (d, J=4.02 Hz, 9 H) 2.18-2.30 (m, 2 H) 3.54-3.76 (m, 4 H) 5.05 (brs, 1
H) 6.62-6.65 (m, 1 HI) 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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| NTERVEDI ATE 41 tert-Butyl

(39)-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-l-naphthol (3 g, 15.9 nmmol). Yield: 5 g (88 % of the title
conpound as yellow oil. "H NWR (400 MHz, CDCl1 3) S ppm 1.45 (d, J=7.03 Hz, 9
H 2.22-2.38 (m 2 H 3.54-3.83 (m 4 H 5.18 (br s, 1 H 6.74 (d, J=8.53
Hz, | H 7.56 (t, 20 J=7.78 Hz, 1 H 7.71 (t, J=7.78 Hz, | H 8.29 (d,
J=8,53 Hz, | H 8.33 (d, J=8.53 Hz, 1 H ( 8.72 (d, J=8.53 Hz, 1 H). M
(ESI +) for C, OH22N205 mz 376.2 (M+r NH4f , 303.2 (M tBu)'. HPLC 100 %
RT=2. 768 ni 73{-3¢8(@nd W) 7.620A07% FEEN 20)SH6837.73 (. 1 H) BT ESNISHnATENANIS25

(Coneral * ooy B ROns i B3P0 ANRY] B4 QB PP L G 3O R T
(3S) - 3- hydrminyBysten H1d L 000Ys MaCNaxyt i), (3.56 g, 19 ol ) and

4-nitro-l-naphthol (3 g, 15.9 nnnol). Yield: 2.8 g (49 % of the title
conpound as yellow oil. 1H NWR (400 WMHz, CDC13) S ppm1.46 (d, J=7.03 Hz, 9

H)3025261mm3m@;m31355381(m 4 H 5.20 (br's, 1H 6.77 (d, J=8.53
1 H 7.59 (t, 75 J=7.53 Hz, 1 H 7,72-7.76 (m 1 H 8.32 (d, 7=8.03 Hz,

1 H 8.37 (lgrt-Brgl its[{4+ﬂ£(,4-rmeuhpxs&1hmyl)wonwmg} kmaphthyoxyipyaoligingl- RT=2. 775

m n (Systerng.im W r 3 mn). |INTERVED ATE 43 5 tert-Butyl
(3S)-3-[(4-am n yI')yoxy]’pyrrolidine-|-carboxyl ate (General nethod

D) The corrp’ﬁlwn@mpasncbwwma‘ed fromitterhedidie §0.2 g, 0.61 mmol), Yield: 0.2g (66%) of

Vield: 5 G ecoproRtenb ikt BELENsn araL o rE GORkmaE 1B aRiNR (400
MHz, CDEL3 )ox%r@ﬁﬁﬁ)PHMMMﬁQDﬁ%m%%@l4%(%8.#% b3k @sz'mz%a%% 2 30 10
(m J=13.05 Hz H) (m 1 H

6. 65-6. 70 (¥ 3.24-37p (1, 450)3. B1(s(il) 2.0f(brz, TH) .68 QSnﬁm 2 Ha)6 81 @BJ@ i?QH( m 1H).
1, 550, 20 RO 8 008 A F 4, 2 Pl 20 20200
8.18 (m, 1 H). MS (BSI+) for CysH3oN,058 m/z 516.4 (M+NH,)", 443.0 (M-/Bu)", 399.2
(M-Boc)".
15
INTERMEDIATE 32
tert-Butyl 3-](4-{[(5-chloro-2-thienyDsulfonyl]amino}-1-naphthyloxy]pyrrolidine-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%
5’/' MeCN over 3 min). 'H NMR (400 MHz, CDCls) 8 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 (ESI+) for CosHasCIN2OsS, m/z 526.2 (MANH,)", 453.0 (M-iBu)’,
25 409.2 (M-Boc)". HPLC 99%, Ry=2.767 min (System A1, 10-97% MeCN over 3 min).

INTERMEDIATE 33
tert-Butyl 4-[(4-nitro-1-naphthyloxylpiperidine-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 BtOAc/iso-hexane gave 2.3g (62%) of the title compound as a yellow solid, HPLC
98%, R1=2.842 min (System Al, 10-97% MeCN over 3 min 'H NMR (400 MHz, CDCl;)
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15 | NTERMEDI ATE 44 tent-Butyl

(3R)-3-[ (4-am no-1| -napht hyl ) oxy] pyrrolidi ne-1-carboxylate (CGeneral nethod
D) The conpound was prepared fromtert -butyl

(3R -3-[(4-nitro-I-napht hyl)oxy] pyrrolidine- 1-carboxylate (2.8 g, 7.8
mml). Yield: 1.8 g (72 %9 of the title conpound as dark pink 20 solid. 1H
NMR. (400 MHz, CDC13) S ppm 1.46 (d, J=14.56 Hz, 9 H 2.07-2.14 (m 1 H)
2.27-2.30 (m 1 H) 3.54-3.77 (m 4 H 3.93 (br s, 2 H 4.96 (br s, 1 H
6.65-6.70 (m 2 H 7.45-7.51 (m 2 H 7.79-7.81 (m 1 H 8.16-8.18 (m 1H).
M5 (ESI+) for Cl9H24N203 mz 329.2 (M+H)+, 273.2 (MtBu), 229.2 (M Boc) +.
HPLC 94 % RT=1.751 mn (System Al, 10-97% MeCN over 3 mn). 25

| NTERVEDI ATEpaS 1648 (s~ BUY Y199 (m, 4 H) 3.54 (m, 2 H) 3.70 (m, 2 H) 4.87 (m, 1 H) 6.82 (d,

3S5)-3-[(4- 4- chl ne-| -
Car boxyl at o (ChEF e FhEoR Ot LT WohBOtna Celc® gt difat 80 % o 460 Wty
(35)-3-[(4- IDIH)rMS'(ESBQ@&mJoH?N}N)fJWz@QB ogm@g 3002 (NP«'NI@MB@’?@(I(&B%?*Q 0.9
nol ) and 4 or o ony | ori 1.1 Yield: 0.23 g
(50 3 "ot RELEIEe Raoh ol e (456 MR n Bt pprm 1. 46 (d. 9=4 59
Hz, 9 H)52.15-2-34 (m 2 H) 3.54-3.74 (m 4 H) 5.05 (br s, | H) 6.62-6.71
(m2H) 76 7.17-7.23 (m 1 H 7.33 (d, J=8.53 Hz, 1 H) 7.39-7 43(m2H)
7.62-7.64 ( RYTERMEDIABE-347. 70 (m J=6.02 Hz, 1H)818(d J853Hz 1 H

RT=o. 775 m (SRl l-Gbup Vel b o st 66 T

tert-Butyl Thecompound was prepared from intermediate 6 (2.3 g, 7.0 mmol? Yield: 2g (95%) as

(3R -3-[(4-{[ (4-chl orophenyl sul fo | I ami_no napht hyl) oxy] pyrrolidi ne-
1-car boxyl aP@ffeéeﬁBLféP /%Bﬂﬁ%a&iiﬁn éSt%@rﬁ}@LQTQOWG%N@E%%@W r ShAME t - butyI

(3R) - 3- dﬁ@
gmol) ) agld 4- cEIrNgff‘i%’ p eﬁ{f?éﬁlf on or rd g@?(grnngé3%?r3b@f(”¢%§)l% §%5 éf 0 4 g
(87 % of thedBiITsl (e, cammostdr s, JJH{}\INED ¢ 40QmVHEL) 7@BJIS) (uh, 20007.19-2B1 (), 1

H) 8.22-8.24 (m, 1 H). MS (EST+) for CyoH26N205 m/z 343.2 (M+H)+' HPLC 94%,

R7=2.735 min (System Al, 10-97% MeCN over 3 min).

15 INTERMEDIATE 35
tert-Butyl 4-{(4-{[(4-chlorophenyl)sulfonyl]Jamino}-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%, Ry=2.906 min (System A1, 10-97% MeCN over 3 min). "H NMR (400 MHz,
20  CDClL) éppm 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, /~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 (BSI+) for CasHaeCIN,OsS m/z 534.0 (MANH,)",
461.2 (M-Bu)". HPLC 98%, R1=2.843 min (System B1, 10-90% MeCN over 3 min).

N

25 INTERMEDIATE 36
tert-Butyl 4-{(4-{[(4-methoxyphenyl)sulfonyljamino}-1-naphthyDoxy]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%, Ry=2.755 min (System Al, 10-97%

30 MeCN over 3 min), 'H NMR (400 MHz, CDCly) 8 ppm 1.47 (s, 9 H) 1.86-2.01 (m, 4 H)
3.43-3,49 (m, 2 H) 3.65-3.71 (m, 2H) 3.79 (s, 3 H) 4.65-4.70 (m, 1 H) 6.58 (s, 1 H) 6.69
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2 Hz, 9 H 2.15-2-34 (m 2 H) 3.54-3.74 (m 4 H 5.05 (br s, 1 H

6.66 (m 2 H 7.17-7.23 (m | H 7.33 (d, J=8,53 Hz, 1 H) 7.39-7.43

H 7.62-7.64 (m 2 H 7.65 7.70 (m J=6.02 Hz, 11-1) 8.18 (d, J=8.53
M5 (ESI+) for C25H27CIN2G6S mfz 15 520. 2 (I\/HrNH4)+ 447.0 (M tBu) +.

PLC 100 % Rz=2,769 mn (SystemAl, 10-97 % MeCN over 3 mn). EXAVPLE 32

4-Chl oro-N-[4-( pyrrol i di n-3-yl oxy) - 1- napht hyl ] benzenesul f onam de

hydrochl ori de 20 (General nmethod F) The conmpound was prepared from

internediate 3 (0,13 g, 0.26 nmol). The solid was further purified by

trituration with diethyl ether giving 0.11g (95% of the title conpound as

white solid. HPLC 98% R7=1.810 mn (SystemAl, 10-97% McCN over 3 mn). 'H

NVR (400 MHd, FMSGig6)H)S.phthn72.(212 H) 76 7((dy /~3. 0B)HZA 1 ID-B3B7.44 m, 2HWHY.68- 48- 3. 50

(m 4 ro 7 B8 GG sl D53 v - s (b fePaptaliciestin oo cos

mz 401.2 (MBH)(M+N‘II?AJC438%(1\/I-EE1H1 4652 (M-Bod)ySYEHIENYB, 1R =BG febénpver 3
mn). 77 EXAMPLE 33

4- Met hoxy- Ne P49y MeNar 5t 3 b xy) - 1- napht hyl ] benzenesul f onani de
hydrochlpride (General nmethod F) The conpound was prepared from
internediate 4 (0.18 g, 0.36 mmol), Yield: 0.12 g 5 (76% of the title
conpound asNTERMEBIADEBRA. HPLC 100% RT=1.490 min (System B |, 10- 90% MeCN

00 5 Doy FGGE W ARG, ) 2 0 1

g|z,1928H)2 ) a@ﬂriﬂymﬁym%ermshmzwa?mme meﬁgmofz H)CZIHggN; Ogg fﬂ m 14 Ogi)z
m + or A
( +. HPLBI%W?&W&S mg@m?i ﬁorf@er(éw%‘éﬁi@mmmqél@ph@mmmﬁ ding-Jrj n) .

MPLE 34 carboxylate (O 25 c%’ 0.73 mmol) Y1eld 0.24 ﬁ (64 %f of the title com Bound as a pink
5-Chl oro-N-[4- I n-3-y - 1-napht'hyl ] t hi ophene-2- sul f onham de

hydr ochl ori @éid( 9&%, IREFH<889 Fyll‘l (LSySfﬁhJeBhdﬁﬁ@%MG%TsOVﬁr & prin)e L NMRN(400
intermedi atg s (Bcf059pm A 183 & &, 4%t 5L $ES8 42348 m, 210)
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, =8.53, 2.51 Hz, 1
15 H)7.83-7.86 (m, 1 F) 8.24 (m, 1 H), MS (ESI+) for Cz7Hz 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),

0
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INTERMEDIATE 38
20  tert-Butyl 4-[(4-{[(5-chloro-2-thienyD)sulfonyl]amino}-1-naphthyl)oxy}piperidine-i-
carboxylate (General method E) ‘

TN,

The compound was prepared from zert-butyl 4-[(4-amino-1-naphthyl)oxylpiperidine-1-
carboxylate (0.25g, 0.73mmol), Yield: 0.25 g (65 %) of the title compound as a pink solid.
HPLC 98 %, R1=2.827 min (System B1, 10-90% MeCN over 3 min). "H NMR (400 MHz,

25  CDCl) & 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 11) 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 (i, 1 H) MS (ESI+) for
CuH2rCINO5S2 m/z 540.4 (M+NH,)', 467.2 (M-tBu)". HPLC 99 %, Rr=2.910 min
(System Al, 10-97 % MeCN over 3 min).

30
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of the title conpound as a pale white solid. HPLC 99% Rz=1.651 mn (System
Bl, 10- 90% MeCN over 3 min). "H NVR (400 MHz, DVSO-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
, 1 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
, 1 H 7.48-7.52 (m 2 H 7.92 (dd, 20 J6.53, 3.01 Hz, | H) 8.25 (dd,

53, 3.01 Hz, | H 9.60 (s, 1 H. M (ESI+) for G 8H' CIN20,S2 nmiz 409.2
H) +. HPLC 99% RT=1.818 min (SystemAl, 10-97% MCN over 3 min). EXAMPLE
35 25 4-Chl oro-N-[4- (pi peridin-3-yloxy)-1-naphthyl ] benzenesul f onam de
hydrochl ori de (CGeneral nethod F) The conpound was prepared from
internediate 8 (0.26 g, 0.50 nmml), Yield: 0.12 g (53% of the title
conpound adNATRMEIMASGE 39. HPLC 100% RT=1.872 min (System Al, 10- 97% MeCN

(e 2 vy PR3l o AR e BRI e AR 6f 6 026 09 (m 2

H 7. 44 7 Bhe commpordidhyas fpréparetl fdm (3R)-Hhydrox E?grloﬁdine @-37 533 ol illYﬂd)d 8617 (d,

J--7.03 Hz, b 9. 05
(ESI+) for &ﬁ?@%f@h@é@ §53ﬁ1%2m5H2*1aw¢9MZ@@13@§wmm431(86% ) AR ll(%ystem

Bl , 10- %O%@?%ﬁ? {Hl
4- I\/bt hoxy- pi per| din- 3-'yl ox apht hyl ] benzenesul f onam de
hydrochl ori de (General nethod F) The conmpound was prepared from

i nt er medi at 037 nmmol Yield: 0.15 909 of the title
I(:orrpoundI aﬁﬁmmd‘% HPLC 297%I Rff 1. 5089m'(n (/()System El, I10 90% M:CN
over 3 m n)teit@ﬂtﬂgﬁe(ﬁﬂgdwggylmgﬁka%tﬁgfﬁ@(@e@e)(dﬂneghoﬁ)G(?)z 16 (m 2 H 10

3.10 (m 2 H) 82 (m 1 H 6.95 (q,
J=8.20 Hz, Thecppqungwvasdrenpesl foom E&S)-fizhyd;ommol(me &1p7 # oggolj.iield: $ 7. 96

XESI +) for @f‘ﬁ%ﬂiﬁ@ﬂ%}’ﬁ?’?‘?‘%ﬁ(}i%Q@Wﬁ@%%%ﬁf&ﬁ@]@gﬂ#ﬁg%éigs em Al ,

10- 97% MeCNmpY &) 3341540 (m, UM @@%@LE@
5- Fl uor o- 2- net ﬁ?l N[ 4- %pl pe)l‘l di n- ypoxy) 1- napht hyl ] benzenesul f onami de

&

—~G
o

INTERMEDIATE 41
tert-Butyl (35)-3-{(4-nitro-1-naphthyl)oxy]pyrrolidine-1-carboxylate (General method
15 O '
The compound was prepared from tert-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) 8 ppm 1.45 (d, J=7.03 Hz, 9 H)
2.22-2.38 (m, 2 H) 3.54-3.83 (m, 4 H) 5,18 (brs, 1 H) 6.74 (d, ]=8.53 Hz, 1 H) 7.56 (t,
20 J=778He, 1 H) 7.71 (t, J=7.78 Hz, 1 }1) 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 (ESIH) for C1sHaN,0s m/z 376.2 (M+ NHL)", 303.2 (M-
tBu)". HPLC 100 %, Rt=2.768 min (System Al, 10-97% MeCN over 3 min).

INTERMEDIATE 42

235 tert—Butyl (3R)-3-[(4-nitro-1-naphthyDoxy]pyrrolidine-1-carboxylate (General method
¢
The compound was prepared from tert -butyl (38)-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, CDCls) 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 (brs, 1 H) 6,77 (d, J=8.53 Hz, 1 ) 7.59 (1,

75



hydr ochl ori de (General nethod F) The conpound was prepared frominternediate
10 (0,24 g, 0,47 mmol). Yield: 0.21 g (9 9 %9 of the title conpound as an
off-white solid. HPLC 100 % RT=1.823 20 mn (System A, 10-97 % MeCN over
3 mn), 1H NWR (400 MHz, CH30H d4) 6 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,1 H)
6.97 (d, J=8.03 Hz, 1 H 7.10 (m 1 H 7.24 (m J=8.53, 5.52 Hz, | H) 7.35
(m 3H 7.83 (m | H. M (ESI+) for C22H23FN203S mz 415.2 (M+H)+. HPLC
96 % RT=l.628 mn (System Bl, 10-90% McCN over 3 min). 25 EXAMPLE 38

5- Chl oro- N-[ 4- (pi peri di n-4-yl oxy) - 1- napht hyl ] t hi opbene- 2- sul f onam de

hydr ochl ori de (General nethod F) The conpound was prepared fromtert-butyl

4-[(4-{[(5-fluoro-2 nethyl phenyl) 30
sul f onyl ] and o> fizgﬁa{%}ﬂ?ijl’?)’iéw] b@éﬁﬂdﬂ Ae8 93 &y bR $134t(8, J76. 3415 1 1 848 mol ) .

M. - bveo oy % 9:3(573%@ 11]‘?%?’% o5 G R P IPURIS AR AT 067 SPMeN o MY 100

H) 325331(m ey H 4.86-4.89 (m 79 1 H) 704711(m 2 H 7.16 (d,
T=4.02 Hz, J=4.02 Hz, 1 H) 7.48-7.53 2 7.92-7.94 1
H 8.19-8. 2@%1‘4@6&)\&3466 (br s, 1 H)H)lo 36 (br s, (rlnH) K/Ds (ESI +) for(m
C19H19 CIN2 CR 2B Wiy P(345-3-| (4- ﬂMﬂ'tD—l"—-nabﬂhﬂ)&%]ﬁS?rrﬁicﬁﬂe %irﬁﬂx@lz&@y@én@fﬂl Method0- 97 %
MeCN over 3 mn) 5 EXAMP

4- Chl or o- N—P [ (3S)- pyrrol i d| n 3-yl oxy] - 1- napht hyl } benzenesul f onam de
?é%; Ogh'[ ?L‘_ ?Fe( %‘&%@ﬁﬁ@hagﬁfe{?&% Fbm! RE: SAFPRLUNY. 1esi B EeRphd )bk ARt dinLut V!
chl or ophenylystbfdaty (] griidnool)- Veph65yd msx/@]qdyhertﬂlei cimpeuhd asadadopiyk adlel. (0. 22
, 0.44 I .Y' l.d;. 0.1 78 9 f_th it] |
gm Ve o R o, (R b 16 B350 1, 950 BT B iy, s dE2a8 1
1) 3.61 7 3 4 (d,
) oo e? @n(Jm.ts 65 H&fﬁ@? (sﬁhs'ws%{ amisst%@@z Ji@ %éﬁ'ﬁxg 18 6.65-690 (fn, 14 (
H) 7 45-7.51 (m, 2 H) 7.79-7.81 (m, 1 H) 8. 15 8,19 (m, 1H). MS (ESI+) for CioHz4N,05
m/z 329.2 (M+H)T, 273.2 (M-tBu)", 229.2 (M-Boc)". HPLC 95 %, R1=1.854 min (System
Al, 10-97 % MeCN over 3 min).

15 INTERMEDIATE 44
tert-Butyl {(3R)-3-[(4-amino-1-naphthyl)oxy]pyrrolidine-1-carboxylate (General
method D)
The compound was prepared from zert -butyl (3R)-3-[(4-nitro-1-naphthylyoxylpyrrolidine-
1-carboxylate (2.8 g, 7.8 mmol). Yield: 1.8 g (72 %) of the title compound as dark pink

20 solid. 'H NMR (400 MHz, 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 s, 1 H) 6.65-6.70 (m, 2 H)

7.45-7.51 (m, 2 H) 7.79-7.81 (m, 1 H) 8.16-8.18 (m, 1H). MS (ESI+) for C19H24No O3 m/z
329.2 (M+H)", 273.2 (M-tBu)’, 229.2 (M-Boc)*. HPLC 94 %, Ry=1.751 min (System Al,
10-97% MeCN over 3 min).

25
INTERMEDIATE 45
tert-Butyl (38)-3-[(4-{[(4-chlorophenyDsulfonyl]amino}-1-naphthyl)oxy]pyrrolidine-1-
carboxylate (General method E)
The compound was prepared from tert-butyl (35)-3-[(4-nitro-1-naphthyloxylpyrrolidine-

30  li-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, CDCk) & ppm 1.46 (d,
J=4.52 Hz, 9 H) 2.15-2-34 (m, 2 H) 3.54-3.74 (mn, 4 H) 5.05 (br s, 1 H) 6.62-6.71 (m, 2 H)
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Hz, 2 H 7.83 (d, J--8.03 Hz, 1 H 8.22 (d, J=8.03 Hz, 1 H. M5 (ESI+) for
C20H 9CLIN203S 15 nfz 403. 2 (I\/H—|)+ HPLC 100 % Rr=1. 826 mn (System Al,
10-97 % MeCN over 3 min). EXAMPLE 40

4-Chl oro-N-{4-[ (3R) - pyrrolidin-3-yl oxy]-1-napht hyl } benzenesul f onam de
hydrochl ori de (General nmethod F) 20 The conpound was prepared from
tert-butyl (3R)-3-[(4-{[(4-

chl or ophenyl ) sul f onyl ] am no} - 1- napht hyl ) oxy] pyrrolidi ne-I-carboxylate (0.37
g, 0.74 mol). Yield: 0.27 g (82 % of the title conpound as a off-white
solid. 1H NMR (400 M—lz CH3OH- d4) 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, 6.88 (d, J=8.53 Hz, 1 H 7.15 (d,

11 8. 25 (01T A ﬁ%@@&*‘%@’%&?ﬁ”ﬁfﬁﬁz 5B RB0sE t 7937 >0

(MH) +.  HPLTI0LG J9%6.0REIZ) 1 1) 5L Sidn=BSpdie mMFBIMS (ERTOY f MEGHNCIDYOES B/ 1) .
Table 4 R4 RR. 4 0
- ( 4 \ot hyl %ﬁé@%ﬁi@ (=4‘4E§°(W5%1) Jﬁ&ﬂ ﬁPO o BB Y72 minPysiem elol 59%%] pyri d

ne- 2- sul fomqgcptq,vgﬁnm) N hydr ochloride H CH3 42
2- Bronp- 4- (4- et hyl - pi perazin-1-yl)- Br N\ CNl O
t hi eno3, 52-c] pyridine-3-sulfonic acid p- S tolylarnide hydrochloride H CH3

43 4- (4- Vet Ryfiginpehpetmak-y! ) -N- H 17/ NI 0o phenylthieno[3, 2-c] pyri di ne- 2-
N O
fert-Butyl (3R)-3-[(4-{[(4-chlorophenyDsulfonyljamino}-1-naphthyl)oxy]pyrrolidine-
1-carboxylate (General method E)

The compound was prepared from feré-butyl (3R)-3- [(4—n1tro l-naphthyl)oxy|pyrrolidine-

T

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. ' NMR (400 MHz, CDCly) 8 ppm 1.46 (4,
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, J=8.53 Hz, 1 H} MS (ESI+) for CosHy7CIN;OsS m/z

15 5202 (M+NHy)", 447.0 (M-tBu)". HPLC 100 %, R1=2.769 min (System A1, 10-97 %
MeCN over 3 min).

EXAMPLE 32
4-Chloro-N-[4-(pyrrolidin-3-yloxy)-1-naphthyllbenzenesulfonamide hydrochloride
20 (General method F)
‘& The compound was prepared from intermediate 3 (0.13 g, 0.26 mmofl). The solid was
further purified by trituration with diethyl ether giving 0.11g (95%) of the title compound
as white solid, IPLC 98%, R=1.810 min (System A1, 10-97% MeCN over 3 min). 'H
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)5.28 (brs, 1 H) 6.91-6.98 (um, 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 (BESI+) for CaoH19CIN; 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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sul fonam de hydrochloride HCH3 \ 44
4- Pi perazin-|l-yi-thieno[3,2-c]pyridine-2- | F H (N sulfonic acid
(3-fluoro-5-trifluoronmethyl- I~ 0; :0 phenyl)-am de hydrochloride XN CF3 H
45 4-Piperazin-l-yl-thieno[3,2-c]pyridine-2- C HOo Il I 1'Il J sulfonic
acid (4-chloro-phenyl)-amde S N hydrochloride H 46
4- Pi perazin-1-yl-thieno[ 3,2-c]pyridine-2- H/N sulfonic acid
(4-isopropyl -phenyl)-amide ~ J 0; ON hydrochloride ;rs NH 47
4- Pi perazin-|l-yl-thieno[3,2-c]pyridine-2- HMN | J sulfonic acidp-tolylam de
hydrochloride S NN H 48 4-(4-Methylpiperazin-1-yl)-N (2- ~II | H
cycl ohex-1-en-1-ylethyl)thieno [3,2-c] 11 G O ~ (11, )
pyri di ne- 2- sul f onam de hydrochl ori de 49 2-(4-(4-Methyl pi perazin-l-yl) thieno
[3,2- OS GX¥AmPLE®Ei di n-2-ylsul fonyl)-1,2,3,4- K N\ CND
t et rahydroi soqui nol.i ne hydrochloride | 50 4-(4-Met h}/l pi perazin-1-yl)-N
( 2- t hi en- 24-Methogydy-[4-(pyexgidin-3-yloxy)-1-naphthyl]benzenesulfonamide hydrochloride

(General method F)

The compound was prepared from intermediate 4 (0.18 g, 0.36 mmo!l), 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-ds) 8 ppm 2.20-2.25 (m, 2 H) 3.31-

3.53 (m, 4 1) 3.78 (s, 3 H) 5.27 (br s, 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 (4, /=8.53 Hz, 2 H) 7.93-7.96 (m, 1 H) 8.19-8.22 (m, 1 H) 9.63 (br

s, 2 H). MS (ESI+) for C;;HpaN204S m/z 409.2 (M+H)™, HPLC 100%, R1=1.639 min

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

P

EXAMPLE 34
5-Chloro-N-[4-(pyrrolidin-3-yloxy)-1-naphthyljthiophene-2-sulfonamide
hydrochkloride (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%, Rr=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, /=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, /=6.53, 3.01 Hz, 1 /) 9.60 (s, 1 H). MS (ESIt+) for
CisH17CINZ O3S, mi/z 409.2 (M+H)'. HPLC 99%, R1=1.818 min (System A1, 10-97%
MeCN over 3 min).

TN

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 mmo]), Yield: 0.12 g
(53%) of the title compound as a white solid. HPLC 100%, Rr=1.872 min (System Al, 10-
97% MeCN over 3 min). T NMR (400 MHz, DMSO-dg) 8 ppm 1.95-1.99 (m, 2 H) 2.14-
30 2.19 (m, 2 H) 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, ] H) 8.94 (brs, |
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ylethyl) thieno [3,2-c] pyridine-2- S N sul fonam de hydrochloride HI 81 51
4- (4- Met hyl pi perazin-1-yl)-N [1-(1- © ;0 H-_1 S (N naphthyl) ethyl]
thieno [3,2-c] pyridine-2- HJl sul fonam de hydrochl oride 52

4- (4- Met hyl pi perazin-1-yl)-N (4- H oSN N hexyiphenyl) thieno [3,2-c]

pyridi ne-2-- CND H sul fonam de hydrochl oride 53 N

(3- Chl orobenzyl) - 4- (4- net hyl pi perazin- os,oc, H-_a 1- yI) thieno [ 3, 2-c]
pyridi ne-2-sul fonamide H- CN~ 54 4-(4- thhylplpera2|n yl)-N [1-(4- , ;0
H SN ° fluorophenyl) ethyl] thieno [3,2-c] (N AIl ~FJ

pyri di ne- 2- sul fonam de hydrochloride 55 N (2, 3-Di fluorobenzyl)-4-(4- o \ H
met hyl pi perazin-1-yl) thieno [3,2-¢c] HIli CN pyridine-2- sul f onam de

hydrochl or II@)&) &5 fb) 841 ﬂf'ld}/@% g@l @Dfﬁl@a@sp‘) %bl‘ﬂzﬁﬂ\bﬂ‘ﬁzéﬁg MB‘@(SMHf—I H--1

5- di met hoxypheny t hi eno onami de
hydr ochl or i LG9 %Rp=185 Fripind Systam Rt WP%@&@%DWI&I@) N Br 0".0 Il 1),
(2-cycl ohex-1-en-1-ylethyl) thieno [3,2-c] ~5N I" J pyridi ne-3-sul fonam de
hydrochl ori de 58 2-[2-Brono-4-(4-nethyl-piperazin-I- Br o -_N

EXAMPLE 36

5  4-Methoxy-N-[4-(piperidin-3-yloxy)-1-naphthyllbenzenesuifonamide hydroechloride

(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%, R1=1.508 min (System B1, 10-50%
MeCN over 3 min). "H NMR (400 MHz, DMSOQ-ds) & ppm 1.96 (m, 2 H) 2.16 (m, 2 F)

10 310 (m, 2 H) 3.26 (m, /=6.02 Hz, 2 H) 3.78 (s, 3 H) 4.82 (m, 1 H) 6.95 (q, /~8.20 Hz, 1
H)7.01 (d, J/=9.04 Hz, 2 H) 7.47 (m, 2H) 7.57 (m, 2 H) 7.96 (m, 1 H) 8.16 (m, 1 H) 8.96
(s, 1 H) 9.07 (5, 1 H) 9.81 (5, 1 H). MS (BSI+) for CHpaN204S m/z 413.4 (M+H)™. HPLC
97%, Rr=1.713 min (System Al, 10-97% MeCN over 3 min),

/1’“‘\

15 EXAMPLE 37
5-Fluoro-2-methyl-N-[4-(piperidin-4-yloxy)-1-naphthyl]benzenesulfonamide
hydrochloride (General method F)

The compound was prepared from intermediate 10 (0.24 g, 0.47 mmol).
Yield: 0.21 g (2 9 %) of the title compound as an off-white solid. HPLC 100 %, R1=1.823

20 min (System A1, 10-97 % MeCN over 3 min). "H NMR (400 MHz, CH;OH-d,) & ppm

( 213(m,4H)2.42 (s,3H)3.18 (in, 2 H) 3.37 (m, 2 H) 4.83 (m, 1 H) 6.81 (d, J=8.53 Hz, 1

H) 6.97 (d, /=8.03 Hz, 1 H) 7.10 (in, 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 CopHzFN2 058 m/z 415.2 (M+H)", HPLC 96 %, R1=1.628
min (System B1, 10-90% MeCN over 3 min).

25
EXAMPLE 38
5-Chloro-N-[4-(piperidin-4-yloxy)-1-naphthyl]thiophene-2-sulfonamide
hydrochloride (General method F)

The compound was prepared from tert-butyl 4-[(4-{[(5-fluoro-2 methylphenyl)-

30  sulfonyljamino}-1-naphthyl}oxylpiperidine-1-carboxylate (0.24 g, 0.46 mmol). Yield: 0.16
g (76 %) of the title compound as a white solid. 'H NMR (400 Mz, DMSO-ds) & ppm
1.96-2.03 (m, 2 1) 2.16-2.22 (m, 2 H) 3.09-3.14 (m, 2 H) 3.25-3.31 (m, 2 ) 4.86-4.89 (m,
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yl)-benzo[ b] t hi ophene-3-sul fonyl]-1 NI C ,2,3,4-tetrahydro-isoquinoline N
59 2-Brono-4- (4-nethylpiperazin-1-yl)-N Br o S o [1-(4-fluorophenyl)
ethyl] thieno [3,2-c] HF CNJ pyridine-3-sul fonam de hydrochloride I 60
2- Bronp-4- (4-nethyl pi perazin-1-yl)-N- Br o ¢ -_a (4-chloro)-(2,

5- di met hoxyphenyl) thieno s NCi 7 () [3,2-c] pyr|d| ne- 3-sul fonam de H

hydrochl ori de 82 63 N- (3, 4-Di chl orophenyl)-4-piperazin-1- C HTrN
yl t hi eno[ 3, 2-c] pyri di ne-2-sul fonamde :N C N hydrochloride 62
N- (2, 4-Di fl uorophenyl)-4-piperazin-l- , FH/N

yl t hi eno[ 3, 2-c] pyri di ne-2-sul fonanfde S'IJ N hydrochloride HF 63
-P.iperazin-1-yl-N[-3- HN C (trifluoronethyl)phenyl]thieno[3,2- ~sN -CFs
N H c]pyriid)ne4-2: 151L(h1f QM. The(dnyelr aecht, ari)de2 6@, /=4.02 Hz, 1 H) 7.48-7.53 (m, 2

D1t b1 onol 5 bxasy ot L Eh BT, o7 i 1) RORIES, HH 3 55 LED 4S (BSH) for
NE?’ 4- Di W&ﬁlmigpy“ SJ AziﬁZ@'ORMﬁB‘*WLC@%"R‘%H 861Snfh dSystemx?_ll 10-97 %

yl thieno[ 3, 2-¢ I ne- fonam de N O hydrochl ori de
MeCN over 3 min).

IN

3
EXAMPLE 39
4-Chloro-N~{4-[(3S)-pyrrelidin-3-yloxy]~1-naphthyl}benzenesulfonamide
bydrochloride (General method F)
The compound was prepared from zert-butyl (35)-3-[(4- {[(4~
L 10 chlorophenyl)sulfonyllamino}-1-naphthyl)oxy]pyrrolidine-1-carboxylate (0.22 g, 0.44

‘7 mmol). Yield: 0.15 g (78 %) of the title compound as a yellow solid. "H NMR (400 MHz,
CH2OH-d4) & ppm 2.37-2.49 (m, 2 H) 3.52-3.56 (m, 2 H) 3.61-3.71 (m, 2 H) 537 (brs, 1
H) 6.87 (d, /=8.03 Hz, 1 H) 7.14(d, J/=8.03 Hz, 1 H) 7.38-7.47 (m, 4 H) 7.61 (d, /=8.53
Hz,2 H) 7.83 (d, /=8.03 Hz, 1 H) 8.22 (d, /~8.03 Hz, | H), MS (ESIT+) for CyoH;oCIN;O;8

15 m/z 403.2 (M+H)". HPLC 100 %, Ry=1.826 min (System A1, 10-97 % MeCN over 3 min).

EXAMPLE 40
4-Chlore-N-{4-[(3R)-pyrrolidin-3-yloxy]-1-naphthyl}benzenesulfonamide
hydrochloride (General method F)

20 The compound was prepared from ter¢-butyl (3R)-3-[(4-{[(4-

e,
~

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;OH-d) & ppm 2.37-2.49 (m, 2 H) 3.52-3.56 (m, 2 H) 3.61-3.71 (m, 2 H) 5.37
(brs, 1 H) 6.88 (d, J=8.53 Hz, 1 H) 7.15 (d, J=8.03 Hz, 1 H) 7.39-7.47 (in, 4 H) 7.60-7.62
25 (m, 2 H) 7.83(d, J=7.53 Hz, 1 H) 8.22 (d, J=8.03 Hz, 1 H), MS (EST+) for CsHisCIN2033
m/z 403.2 (M+H)", HPLC 100 %, R1=1.815 min (System A1, 10-97 % MeCN over 3 min).

Table 4
4
R" R
N

Z 8



66 N-(4-Brono-2-nethyl phenyl)-4-piperazin- , Br H(N o; : |

1-yl thieno[3, 2-c]pyridine-2-sul fonam de s' N H hydrochloride 67
2-(4-Piperazin-1-yl-thieno[3,2-c]pyridine- p; OH (N
2-sulfonyl)-1, 2, 3,4-tetrahydro-isoquinoline NN N hydrochloride 68
4- Pi perazin-1-yl-thieno[3,2-c]pyridine-2- HN O sulfonic acid
(2-thi ophen-2-yl-ethyl)- SINI s NN am de hydrochloride H 69

4-Pi perazin-l-yl-thieno[3,2-c]pyridine-2- o CL HN sulfonic acid
(4-chloro-2,5-dinethoxy- SNi g N phenyl)-am de hydrochloride H 83 70
4- Pi perazin-1l-yl-thieno[3,2-c]pyridine-2- (N o,s sulfonic acid
phenet hyl -am de N N hydrochloride H 71

4- Pi per azkamMBey| -thieno[ 3, Z-cJpyridine-2- HSgAToni ¢ acl & R

(2,6-di¢thyl -phenyl)-anide o, SP N F N hydrochloride H 72

4- Pi per azi rml1- y|N-trVithiphgyb4 64 peiviriendo-2-
(3- phenirl - pr opy| )ybadknblele-chysieehiiprite 1330S
D

4- Pi per

(3, 3-di phenyl -p

A \_‘\

H, nifc acil [Nj
c

1zi n-1-yl-thi 099@[3,2-0]pyridine-2. HN o ,9q I sulfonid aci('*é’1
rgpjwﬁ- ' :

am de cN N hydrog¢hl oride H

42 2-Bromo-4~(4~methyl-piperazin-1-y1)- Br N
8o
thieno[3,2-c]pyridine-3-sulfonic acid p- c\f;“s:N/@/ EN]
tolylamide hydrochloride H éHa
43 4-(4-Methylpiperazin-1-yl)-N- " N
0
phenytilieno[3,2-c]pyridine-2- ‘?;s;N,© [N]
sulfonamide rydrochloride H C’:H3
44 4-Piperazin-1-yl-thienof3,2-c]pyridine-2- F H N
sulfonic acid (3-fluoro-5-triflmoromethyl- 0,0 /@\ (Nj
pheny!)-amide hydrochloride \48"!}! CF,
H
45 4-Piperazin-1-yl-thieno[3,2-¢c]pyridine-2- o cl H N
sulfonic acid (4-chloro-phenyl)-amide (\)‘(‘:S‘lN/@/ ENJ
hydrochloride H
46 4-Piperazin-1-yl-thienc[3,2-cipyridine-2- H N
sulfonic acid (4-isopropyl-phenyl}-amide 0.0 @J\ [Nj
hydrochloride w5 N
H
47 4-Piperazin-1-yl-thieno[3,2-clpyridine-2- o H N
sutfonic acid p-tolylamide hydrochloride ?}:S'l ! /©/ l: Nj
H
48 4-(4-Methylpiperazin-1-yI)-N- (2- 00 /\/@ H - lJ\l
cyclohex-1-en-1-ylethyl) thieno [3,2-¢] ‘A;:S:l;l E ]
M N
pyridine-2-sulfonamide hydrochloride |
49 2-(4-(4-Methylpiperazin-1-yl) thieno [3,2- | o, .0 H ol

SN 4
¢] pyridin-2-ylsulfonyl)-1,2,3,4- = N()@ ™
N

tetrahydroisoquinoline hydrochloride f

50 4-(4-Methylpiperazin-1-yl}-N (2-thien-2- o | N H _-I{J
O
ylethyl) thieno [3,2-¢] pyridine-2- ENY S ( j
! N
sulfonamide hydrochlioride H f
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74 4-Piperazin-1-yl-thieno[3,2-c]pyridine-2- o, H (N sulfonic acid

[ 2-(5-methoxy-1Hindol-3- rNs N yl)-ethyl]-amde hydrochloride . |1 75

4- Pi perazin-l-yl-thieno[3,2-c]pyridine-2- 0 .0 CF3 H/N sulfonic acid
4-trifluoronmethyl- H N benzyl am de hydrochl oride 76

4- Pi perazin-|-yl-thieno[3,2-c]pyridine-2- O,,p HNc, (N sulfonic

aci dbenzyl -ethyl -am de N hydrochl oride 77 N-(3-Ethyl phenyl)-4-piperazin-|-

Ho~ "o N y [ , - ]Jpyridine-3-sulfonamde N Ithieno 3 2 ¢ hydrochl oride
78 N-(4-1sopropyl phenyl)-4-piperazin-l- Ho, o N
yl t hi eno[ 3, 2-c] pyri di ne-3-sul fonamde I - N hydrochloride 84 79

N- (4- Met hyl phenyl )-4-(pyrrolidin-3- [?] Hy vyloxy)thieno[3, 2-c]
pyridine-2-sulfonam de 11~ _hydrochloride | ./ NSOZ N H H 80

N- (4- Met|hyl PhenjA-§-edyipiopesi-dithd41-(f 7] W Q.0 H -l
yl oxy) t i eno[ 3, Prpdugly ethfl] thiemods, Skilpfiiani de “h‘;ﬁdr | ofi de N~SO- H N [ﬁD
sulfonamide hydrochloride D T
52 4-(4-Methylpiperazin-1-y)-N- (d- 0,0 @/n—hem H B ‘SN
hexylphenyl) thieno [3,2-c] pyridine-2- - ﬁ [ j
sulfonamide hydrochloride Ifl
53 N- (3-Chlorobenzyl)-4-(4-methylpiperazin- Qs o H ool

1-y1) thieno [3,2-¢] pyridine-2-sulfonamide

{\" ' 54 4-(4-Methylpiperazin-1-yl)-N- [1-(4- 0,
b4

fluorophenyt) ethyl] thieno [3,2-c}

pyridine-2-sulfonamide hydrochloride {

55 N- (2,3-Difluorobenzyl)-4-(4- cg{.-s-.f; H ]

2 N
methylpiperazin-1-yl) thieno [3,2-c} H:I; [ j

pyridine-2-sulfonamide hydrochloride : I

56 4-(4-Methylpiperazin-1-y1)-N- (4-chloro-2, ) o H h_#}
5-dimethoxyphenyl) thieno [3,2-¢] %sti:@? ]: j

A N

pyridine-2-sulfonamide hydrockloride H |

57 2-Bromo-~4- {4-methylpiperazin-1-y1)-N- Br 0.0 ,\/© . }l«
(2-cyclohex-1-en-1-ylethyl) thieno [3,2-¢] "95‘171 E j

H N

pyridine-3-sulfonamide hydrochloride |

) 58 2-[2-Bromo-4-{4-methyl-piperazin-1- Br 0,..0 ol
{ yl)-benzo[b]thiophene-3-sulfonyl]-1 “
,2,3,4-tetrahydro-isoquinoling |

59 2-Bromo-4- (4-methylpiperazin-1-yl)-N- Br 0,0 "#4
L
[1-(4-fiuorophenyl) ethyl] thieno [3,2-c] UL ] [Nj
pyridine-3-sutfonamide hydrochloride |
60 2-Bromo-4- (4-methylpiperazin-1-yI)-N- Br 4 ol "ﬂl
(4-chloro)-(2, 5-dimethoxyphenyl) thieno ?;a‘:iﬁ? [ j
- N
[3,2-c] pyridine-3-sulfonamide H |
hydrochloride
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81 N-(2,3-Difluorobenzyl)-4-piperazin-1- [?] H/MN

yl t hi eno[ 3, 2-c] pyri di ne-2-sul fonamde F (* JI \ N / hydrochloride F
NH-s02- 82 N-(3-Chl orobenzyl)-4-piperazin-1- [?) HCN

yl thieno[ 3, 2-c] pyridi ne-2-sul fonamide Cl JI hydrochloride I N NH SOZ

Scheme 5 Br ~S\ 0 Br ~S\ i OH11 Y& ~S~-i N3 .. HOOO1lel-sd R-SO
Cl RTOR3 m.. sl ar s I~ BroBros O Bros CI | R CS1 cNvi RNHS .N
Vii RNKS~ s O5 ~ -~ OS Legend to Schenme 5: i) Mlonic acid, pyridine,
pi peridine, heat; ii) ethylchloroformate, acetone, NaN3 -10 5 C;, iii)

di phenyl ether, 220 C, iv) POC13, heat; v) gas 502, n-BuLi,
N-chl orosucci nimde, CH2C12; vi) R - NH2, pyridine; vii) |iP?, K2C03, DMSO,

heat . | NTERMEDI | AKE4DichlofcdhenylB4-fiperdBinarot ni en-;@(}l acryli aacidf 85NAl oqi c
acid (44.40 g, %g@enhm%dﬂ@@ssm@oqgﬁge t o} a S & Oof 5-bronmothjo - 2-
car bal dehyde (5 Lz , piperidine {2.84 nt) and pyri hl ne (150 |m.).
The m kt ure V\ﬂ EHPeked for 1 hat 80C and than at {100 C over|night. TAe
vol atil es were

62 N-(2,4-Difluorophenyl)-4-piperazin-1- 0.0 Q,F H [Nj
ylthieno|3,2-c]pyridine-2-sulfonamide ‘—is‘rlq N
hydrochloride nF

63 4-Piperazin-1-yl-N-[-3- H N
(triflucromethyliphenyl]thieno]3,2- %:S‘:EQCF:; [Nj

{ : c¢]pyridine-2-sulfonamide hydrochloride "

64 N-(3-Ethylphenyl)-4-piperazin-1- 0.0 H (Nj
ylthienof3,2-cIpyridine-2-sulfonamide ‘«S'u@j N
hydrochloride "

65 N—(?T,4—DImethoxy.pl'lenyl)#-plpera-zm-1- 0,40 ,@O\ H EN]
ylthieno|3,2-c]pyridine-2-sulfonamide *TN (ID N
hydrochloride "

66 N-(4-Bromo-2-methylphenyl)-4-piperazin- 0.0 Br H EN]
1-ylthieno[3,2-cIpyridine-2-sulfonamide ‘«ESN’Q N

) hydrochioride i
{
L

67 2-(4-Piperazin-1-yl-thieno{3,2-c]pyridine- ?;S.fJ H [N)
2-sulfonyl)-1,2,3,4-tetrahydro-isoquinoline A “O@ N
bydrochloride

68 4-Piperazin-1-yl-thieno[3,2-c]pyridine-2- 6.0 N H [Nj
sulfonic acid (2-thiophen-2-yl-cthyl)- AN & N
amide hydrochloride H

69 4-Piperazin-1-yl-thieno[3,2-c]pyridine-2- 4 o H ENj
sulfonic acid (4-chlore-2,5-dimethoxy~ ‘?{S%:@: . N
phenyl}-amide hydrochloride A
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evaporated and the residue was dissolved in water and acidified with

hydrochloric acid (pH 5 2).
Yield: 55.24 g (90.5

Hz,

1H 7.11-7.16 (m 2 H)
Purity (HPLC) 94 %
azi de Thi onyl

9% .

acid (1.04 g,

4.

1 H; M 233.1 (M-

46 mmol )

H)

The crude product was crystallized in ethanol,

"H NW\R (270 MHz, CH3OHd4) S ppm 6.14 (d, J--15.83
7.68 (d, J=16.36 Hz,
| NTERVEDI ATE 48 10 (2E)- 3-(5-Bronot hi en-2-yl) acryl oyl
chloride (1.04 nL) was added to a solution of
(2E) - 3-(5-bronmot hi en-2-yl) acrylic
(20 nmL) and the m xture was refluxed for 2h at

+,

in chloroform
75C and than used in the

next step. The above sol ution was added drop wse to a stirred suspension
of sodiumazide (0.58 g, 8.93 mml), dioxane (3 nL) and water (3 nL) in an
15 ice Hathyy AT ﬁﬁmégmﬁﬂﬁﬁﬁm'ﬁékbﬁwh@kﬁ appeared-ghiich~wag 1T eregyof T pnd
washed th wat er g i due was dlSSOKMéH i i ghl oronet hane, drijed wth
MySO4, fliltered %ﬁ%?lctaﬁ’ P BBT’V SHE® was reroved{to affqrd: 0.96 g {(83.% %.|'H
NMR (270 MHz CHB®Kkogdyid8 ppm 6. 20 (d, J=15.57 Hz, I} H 7.15-7.[25 (n1 2 H
7.80 (d,j J=15.57 Hz, 1 H); M5 258.1 (M- H+; Puritly (HPLC) 68 %
| NTERVEDL-ATE-49.1.2- Bronpthi-enotl-3..2-¢l nnrJ_rii n=.4 (l-'\l—l) -one A.-sol.Uution nf
( 2E) - 3- (5- bHomof fiPE%as: lyyyuiegels o iyFiding 37 ¢ de (18.0Q g, [69.7 Hmol) |sol Kﬁi
di chl or dnet hane D anitl ) 2,ndishyhpldeyd)-achido pvji S e0:470 phgnyl ether (|90 150
C. The |25 tenp&&g& Sawas increased to 220@{}0 Ih The m xturne was coo ed
to roomijtenperatiure toll owed by the addiition of ether. The solild
preci pi tjated angd was separated by f||tration Yield: 13.58 ¢ (84 6 9. HH
NVR (270 MHz Ebﬂﬁ&u@ﬁﬁ@mﬂ&}&@w@dmeT- H) w27 (d, i 86 Hz,
1H 7.5 (s, 1 fnk% R3S B 230 ; Purity (HPLC), '192% 30
86. | NTERVEDI ATE g%)" g ?sémnﬁ 3‘;?%)3?0 t hi eno 13, 2- c] pyri di ne PHosph8r us
o{ychloride (4.)®d§?mﬂﬁ?6 nmmol ) was adddd dropmnse tlo 2- bronot Hi eno [ 3, 2} c]
73 4-Piperazin-1-yl-thieno[3,2-¢]pyridine-2- 0 O H (Nj
sulfonic acid (3,3-diphenyl-propyl)-amide %® rg N
hydrochioride ) O
74 4-Piperazin-1-yl-thieno[3,2-clpyridine-2- 0,0 H N
I (]
sulfonic acid [2-(5-methoxy-1H-indol-3- A N
yl}-ethyl]-amide hydrochloride \Om
75 4-Piperazin-1-yl-thieno[3,2-c]pyridine-2- 0,:0 CF, H N
sulfonic acid 4-trifluoromethyl- ~ E\/@ ENJ
benzylamide hydrochiloride
i 76 4.Piperazin-1-y}-thieno[3,2-clpyridine-2- QP H ENJ
» sulfonic acid benzyl-ethyl-amide ©/\Nk N
hydrochloride
77 N-(3-Ethylphenyl-4-piperazin-1- H A [Nj
ylithieno[3,2-clpyridine-3-sulfonamide gj—N N
hydrochloride
78 N-(4-Isopropylphenyl}-4-piperazin-1- H 0 A N

ylthieno[3,2-c}pyridine-3-sulfonamide
hydrachloride

P
-l

o
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pyridU|
Cfor 5

4 (SFD one (2 04 g,
then carefully poured over

2. 5h,

ice water. The preci pi

tated was

collected by filtration and dried to yield 1.78 g (80.7 %9 of title

product .
Hz, 2 H)

'H NVR (270 MHz, CH3OH-d4) S ppm 7.67 (d,
8.19 (d, J=5.54 Hz,

1 H;

M5 248.0 (M -

I
H) +;

10 | NTERMEDI ATE 51 and | NTERVEDI ATE 52 4-Chi orot hieno [3, 2-c]

pyri di ne- 2- sul f onyl
pyri di ne- 3- sul f onyl
to 2-brono-4-chlorothieno [3,2-c] pyridine
dry THE (15 ml) at

chl ori de n-Butyl

-78C under nitrogen

chloride and 2-brono-
lithium (1.5 nL, 2.4 nnnol) was added
2 rnnol ). di ssolved in
15 stirred for 40

4-chlorothieno [3,2- ¢

(0.5 g,
The m xture was

]

8.87 mml )- at 0 C. The m xture was heated at 135

H 7.88 (dddd, J=6.33
Purity (HPLC) 100 %

m n. The
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N-(3-Chlorobenzyl}-4-piperazin-1-
ylthieno{3,2-cipyridine-2-sulfonamide
hydrochloride

[2] H

Ci

NH-SO,-

)

FantitnN

Scheme 5

’()\( -—--——--a— BFMDH_—" Br%NS R

G!~—3

-—_——)- Br—m '—'_'-'" Br
o 1 R3
v REH O Ny vl RAHD Sy
N 2 5- 4 | — 3 ,§ |
¢ s ¢ s

R —S R1 ms'o
y vit

--u-—-—b-Br

R3

g =

Legend to Scheme 5: i) Malonic acid, pyridine, piperidine, heat; ii) ethylchloroformate, acetone, NaNs -10

NH,, pyridine; vii) HR?, KC0s, DMSO, heat,

INTERMEDIATE 47
(2E)-3~-(5-Bromothien-2-yl) acrylic acid

85

°C; iii) diphenyl ether, 220 °C; iv) POCls, heat; v} gas SO;, n-Buli, N-chlorosuccinimide, CH,Cly; vi) R'-



EXAMPLE 41 and EXAMPLE 42 5

4- (4- Met hyl - pi perazin-1-yl)-thieno[ 3, 2-c] pyridi ne-2-sul fonic acid

p-tol yl am de hydrochl oride and

2- br ono- 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]
pyridine-2- sulfonic acid p-tolylam de and 2-

br ono- 4-chl oro-thi eno[ 3, 2-c] pyri dine-3-sul fonic acid p-tolylamde (70 ng,
0.21 nnnol) in 10 DVSO (2 nlL), 1-nethyl piperazine (0.344 nL, 3.1 nunol)
and K2CO3 (28.5 ng, 0.21 nmol) was heated to 100C over night. The reaction
m xture was dissolved in water and extracted with ethyl acetate (3 x 10
m.). The ong £ah RS ed. The
products wer glehlg ralb@(m §: WI%LC t 8@);\%%%9 ?ﬁ%ora%x{%% é{ﬁ]%m ?&}%HP‘Q

pi per azi n- 1Ga§haf hﬁ%ﬁ@g@@b}m@} diperidife @Lﬂ‘iﬁ'ﬂh] mdalymdlq@{tiﬂmwrﬁhde The free

other: 1n MRS T Rkl feg i BV el 100 G ghorle i B eedbery 177 11
3, 40- 3. 55 (d¥pciatell arfd @.181‘531&1@ wad\disBottBd iA-waler a0l acldlﬁ%d &Athfﬂzydroémb'hc fei@PpHs, 1
H 8.13 (d, J=5.81 Hz, . LC- VB 403 (M + 92 "% and

3.8 gy 2- briomesryds W%Wﬂbi’rﬁ@ﬁﬁli%mﬁf}ﬁWL Y!r;ﬂi)l‘é Pe[23, 32(95]5p§7} i HNMRC{W% ul foni ¢

acid p-tol e salt
by 20"t r cattii STk i PR 6AATE 58 RRRF B 30 RS bt F ey RS o 2. 24
(s, 1H 3. 0,040 mm@@a{)‘mm (FBPIHY) 9.90-7.10 (m 6 H) 7.63 (d, J=5.81
Hz, 1 H 8.19 (d, J=5.81 Hz, H; LCGM 481 (M+ H+ Purity (LG M) 98 %
Reaction of sul fonyl chl ori de vvlth am nes (Method H) 25 To a solution of the
anm-ne (1.3 pEypdppa0es Byridine (8 equiv.) in DCM was added the sulfonyl
chjoride (1 equiv.) and the reaction m xture was stirred over night. After
addi ti o onHfﬁ-@&HimMepéayIZaeqmwuidethe m Xt ure was gently shaken for

addi ti onal e hen. f,i rou 0 Ilca
oi'tg by ¢ hetbity! SRS HIRGREL RO B SRuop B LE A B tietataRhhedlit, “anc
the resi dueiciag.odigs aabvadol) i Bl ans (Pesigdndhe Wikiird wM eauedysr Gl (2

ti mes). The conbi ned organic phases were dried (MgSO4), filtered, and the

sol vent was/e Iﬁlﬁ@ danpeedginiks nerbstep The sboredeluspp wae addefl drapmwiss toot stitsde 88
Chr ot ogr gty reiph B SRHANE UL SR LB nd o i allPymil O30 i
15 ice bath. After 10 min a precipitate appeared which was filtered off and washed with water
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-d4) & ppm 6.20 (d,
J=15,57 Hz, 1 H) 7.15-7.25 (m, 2 H) 7.80 (d, J=15.57 Hz, 1 H); MS 258.1 (M - H)'";
Purity (HPLC) 65 %.
20 |

/,w«»..,\‘

INTERMEDIATE 4%
2-Bromothieno {3,2-c] pyridin-4 (SH)-one
A solution of (2E)-3-(5-bromothien-2-yl) acryloyl azide (18.00 g, 69.7 mmol) solved in
dichloromethane (100 mL) was added dropwise to dipheny! ether (90 mL) at 150 °C. The
25  temperature was increased to 220°C for 1h. The mixture was cooled to room temperature
followed by the addition of ether. The solid precipitated and was separated by filtration.
Yield: 13.58 g (84.6 %). "H NMR (270 MHz, DMSO-d¢) 8 ppm 6.82 (d, /=7.13 Hz, 1 H)
7.27 (4, /=6.86 Hz, 1 H) 7.54 (s, 1 H) 11.55 (5, 1 H); MS 230.1 (M — H)"; Purity (HPLC)
92 %.
30
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Coupling with aromatic amnes (Method 1) 5 To the reaction m xtures fromthe
Met hod H, dissolved in DVSO (2nlL), amnes (15 equiv.) and K2CO3 (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 ~90% 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 diss J tance in nethanol and adding portions of 1M

HCl / et her.%@%@%ﬁ?are anal yzed by TLC. The sol vents were

concent r at edBruises-cHRtuihichy [2-opppddias. 15 Deprotection of BOC- group
(Method L) The sul fone _or_sul fonam de derivative (prepared by Methods H and

1) were di SdeRMeEsioxyelotide08 grdihinradl) waddetiionwise dn d-breraathiedo (W 3-Al an

¢ el . e .
over ni ght PASCEA LR Y, €k PBbnon L PR BBed @TRSEERA T oy on
t o gi ve 5t he fiy, denctisfidly poheidroveoite espa e pescipidico ek osli@ed by flgaticn akKAVPLE
43 4-(4-Methyl pi perazin-1-yl)-N phenyl thigeno [3,2- (ﬁﬂgyri di ne- 2- sul f onam de
hydr ochl or i 4igd g YTPllFELg%ﬂt(%‘iZl@ hditle pradpely rﬁeﬁl\%ﬁggﬁt £ GHQH-dodambed i n
Met hod H L.» X4 gl diny 8. 9 X 8.13
L, 325, 51 1 6 Py Feb B % 5 gy ufE N A e e R A Y P (o
5H) 2.97 (Surily HPLAHOOScured by sol vent signal); LGMS 389 (M- H)~;
Purity (F{PLC) 100 % 30 EXAMPLE 44

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

(3-1 | uorpo- INMERMEDTAOTEES Nt INIERMEDI&TE g2 hydrochl ori de 89
4-[2-(3-Fluoro-5-trifluoronethyl -zphenyl sul fam)ylgit hi eno

[ 3, 2- c] pyr i“dChlonothiegnod3deql pyyidine-Z-sulfonyl chloride and 2-brome-4-chlorothieno [3,2-
¢] pyridine-3-sulfonyl chloride
n-Butyl lithium (1.5 mL, 2.4 mumol) was added to 2-bromo-4-chlorothieno [3,2-¢] pyridine
(0.5 g, 2 mmol) dissolved in dry THF (15 ml) at -78°C under nitrogen. The mixture was

15  stirred for 40 min. The above solution was added to a dry ether saturated with SO, (gas) at
-78°C. The mixture was warmed to room temperature, followed by the addition of ether.
The precipitate was separated by filtration, The two title products were obtained and taken
to the next step without further purification as follows: N-chlorosuccinimide (2.07 g, 10.3
mmol) was added to [(4-chlorothieno [3,2-¢] pyridin-2-yl) sulfonyl] lithium and [(2-bromo-

20 4-chlorothieno [3,2-¢] pyridin-3-yi) 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

T

phase was separated, dried with MgSOy, filtrated and the volatiles were eliminated by
vacuum distillation. The crude products were used in the next step without further
purification.
5
INTERMEDIATE 33 and INTERMEDIATE 54
4-Chlore-2-thieno [3,2-c] pyridine-2~ sulfonic acid p-tolylamide and 2-bromo-4-
chloro-thieno[3,2-c]pyridine-3-sulfonic acid p-tolylamide
p-Toludine (30 mg, 2.87 mmol) was added to a solution of 4-chlorothieno [3,2-c] pyridine-
30  2-sulfonyl chloride and 2-bromo-4-chlorothieno [3,2-¢] pyridine-3-sulfonyl chloride (0.07
g, 0,26 mmol) in dichloromethane and pyridine (0.19 mL). The reaction was stirred at
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1l-carboxylic acid tert-butyl ester (0.235 mml, 1 equiv.) was used as the
thi enopyridine in Method HL. Yield: 25.7 ng HPLC. tR= 3,395 (System 5%to
50 % ACN in 3 min, C8), Purity: 100 % LC Ms: tR=1.375 (System 30%to 60%
ACN in 1.5 mn, Hypersil EDS), 5 Purity: 99 % Ms: 461 (M+1l)'H NVMR (270 MHz,
CH3OHd4) S ppm3.47 (m 4 H 3.53 (s, 1 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 H. EXAWLE 45

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

(4-chl oro- phenyl )-am de 10 hydrochl ori de

4- Chl oro-thi eno[ 3, 2-c] pyri di ne-2-sul fonic acid
(3-fluoro-5-trifluoronethyl-phenyl)-amde (0.208 3mol, 1 equiv.) was used

as the thi eropylkisgegiré forlvhi Tl&dsoHeht wil reindvedand tiruddthiurt Bas &kE8H thSyst em
5 %to 50 % ACN in_ 3 mn, Purlty 100% LC/ Ms: ta= 0.905 (System 30 %

to 60 %A@P?%Sffps’lﬁhpwfuﬁbﬁmﬁpa%) Purity: 97% MsS: 409 15 (Mrl), 'H NWR
(270 MHz, CH3OHd4) S ppm3.50 (m 4 H 3.91(m 4 H 7.25 (m 4 H 7.71
(dd, J=6.33, 0.53 Hz, 1 H 7.96 (d, J 0.79 Hz, 1 H) 8.04 (d, J=6.33 Hz, 1
H). EXANPLEM@ME’#bmﬁaEKA:MLBI)H 42 hi eno[ 3, 2-c] pyri di ne-2-sul fonic acid

4- de .2 d |.ori, o .

b ot op S DY R AR piB a1 S8 BHBR LBk e 2-ltonis AL BIPYIARIS | ) - ari de
(0.201 mol hydrocmquuvahdwaﬁrouﬁﬁd(@met ?&m@%ﬂ)—ﬂnmp JB-cMptrivale-5t L. Yi el d:
6.9 ng HPLC. tR= 3,255 System. 5 %to %ACN in 3 mn, ), Purity: 95%

LG/ MB: t R= Yulfomic goig prta argr(gl%hyflg)c@b)r%eAm in 1.5 min, Hypersil BDS),

PuriLy: HFZJ,S %(rl_f)%(% g%igﬂlwoli-ﬁ%l alg [ggﬁ( W% %% %81‘3%%?}0%@ %ﬁar%l 18 (d

775 (d, J =Brof®-4ezhlorb- thi)enB[KJEc}iagﬁdime-B{)suleMEtd?lamde (70 mg, 0.21 mmol) in

o e B8, "ol 15k S DS PR LB R ) ¢ ony

chloride (01&4&) Was 12038 1 IBdL dvlr m@ﬁi'\ﬂrﬁe-&adﬂe ﬂi@ﬁr@@ﬁﬁﬁss@lﬁfeﬁ% ﬁ@tef andd ni,

23.9 nmol ) foll'owed byp-tolylam ne (0. g, mol ). The reaction
m xt ure was estacted edthathyl eoetaie éﬁpéﬁmldr Ehef ngalucfslamg wste cpHlectodand the saleenhvas

concentrat egvasa %%ogfed dng %903{10% wete %dﬁ)%’% to a?foptf {8 %ﬂg §rd. (fﬁfe&?ri(yl e
piperazin-1-yl)-thieno{3,2-c]pyridine-2-sulfonic acid p-tolylamide. The free base was

15  converted into the hydrochloride salt by treatment with HCI in ether: 'H NMR (270 MHz,
Methanol-d.) 8 ppmt 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 HCl in ether: 'H NMR (270 MHz, Methanol-ds) & ppm 2.21 (s, 1H) 3.00 (d,
3H) 3.50-3.77 (m, 8 H) 7.00-7.10 (m, 6 H) 7.63 (d, /=5.81 Hz, 1 H) 8.19 (d, /=5.81 Hz, 1
H); LC-MS 481 (M + H)"; Purity (LC-MS) 98 %.

PN

Reaction of sulfonyl chloride with amines (Method H)

25  To a solution of the amine (1.3 equiv.) and pyridine (8 equiv.) in DCM was added the
sulfonyl chloride (1 equiv.) and the reaction mixture was stirred over night. After addition
of Trisamine™ (ca 2 equiv.), the mixture was gently shaken for additional 3 h. The
suspension was then filtered through a short silica plug by the aid of DCM and ethyl
acetate, The solvent was evaporated, and the residue was dissolved in DCM and washed

30 with 1 M aqueous HCI (2 times). The combined organic phases were dried (MgSOu),

filtered, and the solvent was removed to give the sulfonamide product. In cases of low-
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acid tent-butyl ester (1.34 g, 7.17 mmol) andK2CO3 (0.989 g, 7.17 mmol) were
added. The mxture was stirred at 100 C for 16 hours and then concentrat ed.
The crude reaction mxture was dissolved in EtOQAc (100 nL) and washed with
brine (2 x 50 niL). The 5 organic phase was dried (Na2SO4) and concentr at ed.
The crude internediate was purified by colum chromatography on silica
using Et OAc/ n-pentane (1:1) as eluent. The internediate was dissolved in

Et OAc/ MeCH and di ethyl ether saturated with HO (g) was added. The m xture
was stirred at roomtenperature for 16 hours. The precipitate was collected
by filtration and washed with diethyl ether/n-pentane to give 0.475 g of the
crude 10 product. Purification by preparative reversed phase HPLC gave 0.133
g of the pupPwity peEakthe predudvRveBNBGiaidy siivagel apb chipmvkberahylThes1 (br s,

1 9.23 111), 7.91 1 7.67 (d, J
=H)5.80 Hz,(@%‘?"“‘7&0@3—6‘}1.{%‘6%‘é(%egﬁ?s%%??“%@‘%g@%.59 %m 4H),(§.33-|_%. 22 (i n,( 4H)
2.20 (s, 3H) ; mz (posESi) 399 (M+H). 15 EXAMPLE 48

4- (4- Met hyl 2-cycl -I-en-1-ylethyl) thi 3, 2-

oyt 1 di e - Colithig Ml Syl vRRes HEROME synt nes! s was. preforned .
essenti af | yT@thed@e6sh RSeuled fbvBl 100 §ekhod H, ﬁis%wled l%ﬁaﬁs@q%ﬁiﬂ% D290 Mz,
DVBO-d6) S ppm 10.49-10.48 (m 1H) 8.23-7. 7.71 (m 20 1H

5.34-5. 33 (enuiviHnd&K.CHs 4] equiy. brﬁrezalé@iectsrﬁer@ct&ns émstlﬁ‘bd 231 MIC For23) audthagH)

£,90.29 (e aid R A b S s deds L0

2-(4-(4- I\/Etwmchmh@%gaddr‘vtalcam uti tdck T&IE%'VQLCFIMS' b prédudiSthbfl WaY hotphre?, 3, 4-

tetrahydroi soqw nol 1 ne q_zdrochl ori he synthesis was preformed essentially

as .descri bethopgh Wsfiio g Q) wergpariged @}SPYQP%WP chroRpe ST APhY WS acHBI6) 6 ppm
1042 10 “lglinsdfafind L Silely Bl B byl B 1) 21,
2. 84 (s, 3Hyerk 2PDYAMES V\(em ccﬁ]ldictea afdl e Bic8drafed HD ghsiecticacb fltlye soineénthesi gnal )
LC-MB 428' égergzme wgg performed E};’ ﬁgst gmlsv%vmgg %eosgbs?a}mg 1>1<1A nl\l/ghal’znoﬁ and adding

portions of 1M HCl/ether. The reactions are analyzed by TLC. The solvents were

concentrated under vacuum by a SpeedVac.
15

Deprotection of BOC-group (Method 1)

The sulfone or suifonamide derivative (prepared by Methods H and I) were dissolved in a

small amount of MeOH/DCM 1.1 and treated with an excess of 1 M HCl in diethy] ether.

Stirring at ambient temperature overnight resulted in a precipitate which were collected by

20  filtration to give the products as their cotresponding hydrochloride salts.

EXAMPLE 43
4-(4-Methylpiperazin-1-yI)-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 (s, 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-triflaoromethyl-
phenyl-amide hydrochloride
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4- (4- Met hyl pi perazin-1-y])-N- (2-thien-2-ylethyl) thieno [3,2-c] pyridine-2-
sul fonam de hydrochloride 5 The synthesis was preforned essentially as
described in Method HL. Yield: 29.5 ng 1H NWR (270 MHz, DVBO- d6) S ppm
10.28-10.27 (m 111) 8.34-8.33 (m 1H 8.19-8.17 (m 1H) 8.01-8.00 (m 1H)
7.71-7.69 (m 1H) 7.31-7.30 (m 1H) 6.91-6.87 (m 1H) 4.13-4.10 (m 2H)
3.53-3.51 (m 2H) 3.29-3.25 (m 2H) 3.17-3.16 (m 211) 2.99-2.95 (m4H) 2.86
(s, 3H); LG M 422.09 (M- H+; Purity (LCGM5) 99% 10 EXAMPLE 51

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

pyridi ne-2- sul fonam de hydrochloride The synt hesi S was preforned
essentially as described in Method HL. 20.1 ng "H NWR 15 (270 MHz,

DVBO- d6) S p#r(tBlupen-3ar fgoromethyHyheBy 88818 - thieno| 314y c18y0dn 8- AL pipanaziit)

e $%0 7 39-7 36 4. 70
3.87-3. 84 ngﬁ%h"?%%e’é’ﬁ“}&ﬁ %Ln‘?rz(??%‘m%‘ﬂ’z‘se%”‘%wi‘srﬁsﬁﬁﬁ ﬂlf%%‘ﬁno@é’ﬂ&%ﬁ)n
1.42-1.40 ( MeBidji H-LCYMEL:2667 thh HPUY: tx=H9.395 ( ?ﬁttﬁ;w%h@s@@zx@& %03 i, EHAMPLE 52

gyﬁfd?’ﬁtef‘ gt EE:‘E%]?@ éCM%dRo&% $e38émrﬁ%%§9%99t(?2"ls€1§ Iwié Wehﬁ@%bBDS)

essenti ab | ypagyoRsar d6) S
ppm 10. 3% Ry (m: Iiﬁ’eg'gl %M? ?gﬂ%ﬁ[&ﬁéiﬂ% gtg{ﬂ?ﬁs@‘l‘%ﬂﬁ}’%io% M;z" 27.65
(in, 1H 7. 091 H)e87((m,44{3|)7z11@ﬁ;1:ﬂ)982qm 121H) 7.3 &1t B) 4&6((0) =393 1z, 26{)3 22 (m
2H) 2.85 (s, 3H) 2.49-2.45 (m 2H) 1.48-1.46 (m 2H) 1.24-1.22 (m 8H)
0.82-0.81 (m 3H); LCGM 472.20 (M- H+; Purity (LCGMS) 98 % 92 EXAMPLE
53 N (3-Chkungbenzys ) - 4- (4- met hyl pi perazin-1-yl) thieno [3,2-c]

pyridi ne-2-sul fonam de hydrochloride The synthesis was preforned

ssenti al | y4Xipeyagarl-PehidnelWechyvidiper2-sigfonie spigd @ithmh@m)mdw

EMSO d6) 8 depogigmz[gelo 24 (m 1H) 8.78-8.77 (m 111) 8.18-8.17 (m 111)

4-Chloro-thieno[3,2~c]pyridine-2-sulfonic acid (3-fluoro-5-trifluoromethyl-phenyl)-amide
(0.208 mmol, 1 equiv.) was used as the thienopyridine in Method H-L. Yield: 7.2 mg
HPLC: tp=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, CH;0H-d4) 8 ppm 3.50 (m, 4 H) 3.91 (m, 4 H) 7.25 (m, 4 H)
7.71 (dd, /=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-clpyridine-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%
t0 60 % ACN in 1.5 min, Hypersil BDS), Purity: 98 %. MS: 417 (M-+1). "H NMR (270

25 MHz, CH;OH-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 asolution of 4-chloro-thieno[3,2~c]pyridine-2-sulfonyl chloride (0.640 g, 2.39 mmol) in
DCM (20 mL) was added pyridine (1.9 mL, 23.9 mmol) followed by p-tolylamine ( 0.307

g, 2.86 mmol). The reaction mixture was stirred at room temperature for 16 hours. The
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7.91-7.90 (m 111) 7.68-7.67 (m 111) 7.26-7,19 (m 311) 4.21-4.20 (m 211)
4.08-4.05 (m 211) 3.54-3.51 (m 2H) 3.28-3-23 (m 211) 2.87 (s, 311)
2.84-2.60 (211 obscured by solvent (( signal); LC-Ms 436.08 (M- H)'-;
Purity (LGMS) 94 % 10 EXAMPLE 54 4-(4- Methyl pi perazin-1-yl)-N

[ 1-(4-fluorophenyl) ethyl] thieno [3,2-c] pyridine-2- sulfonam de

hydr ochl ori de The synthesis was preforned essentially as described in Method
HL 32.9 mg IHNW (270 MHz, DVMBSO-d6) S ppm 10.16-10.15 (m 111) 8.75-8.73
(m IH 7.63-7.62 (m 211) 15 7.25-7.24 (m 211) 6.91-6.88 (m 211)
4.58-4.55 (m 111) 4.02-3.95 (m 211) 3.55-3.53 (m 211) 3.25-3-21 (m 211)
2.68 (s, 311)1.31-1.30 (m 311) 2.70-2.64 (211 obscured by solvent signal);
LC- M5 434. 1dixtive wakpenceRuated ynd de@idvidyedin IHSOXNVRILE, Bher2findN -carboxylic

Sui T onan e Ry AP GFietE- The Ay raR %&%@%WE%QME%%S@@%&%%@Q -
descri bed iRidatkedstirdd ata.@() e 16hobiRnd Q%KQOME%HMW&%@dG%@
10.36-10.35 (m 111) 8.82-8.81 (m 111) 7.96-7 769768(m

1H) 7. 27- 7.0y fyas Q}syolnecm HOAG (10 mPHn Mvaxnedmmsbrém (22@1) mB).94e3.52 (m 25

211) 3. t

Si g?]al )ZS(BLCD r%gm(, %g% %@%g@ﬁﬁ% C?ncgl?t[%d!\/%‘é @%&g}&g@%@;ﬁ&ﬁ %vdan

4- (4dIVEt hglwml f [rﬁﬂbhgﬁlﬁ%dgi‘&}iﬂyﬁﬁ4ﬂ1@ﬂh@1lig)EfZ)Acﬁt-g$mief'(ﬁmyQiflﬁﬁ?ﬂt)THehl eno [ 3, 2I Ic]
ridine- ul f onam de L t he r r entia

g)s/ descri be’%qrﬁ‘?e‘%@tFPiV&a Spiveth DGEOt CMQJE/R“%H @7@‘3%&&%@%’% g%gﬁjss d

10. 27- 10. 26,44my. b Wix e Ms thheli?at £d6}n t\]:ﬂlj‘%érat%reli%r 86 ﬂu?uxé n@heé}éapna?e wa 7 82 (m
1H) 7.69-7.68 (m 111) 7.0 (m

% 51- 3. 48 (mﬂe@tm)ny gltedios aﬁ.@ W(ashed mth)dleZhﬁEth@#mpsﬂme to@iwe) 482 oBh¢ Mlde H) +;
w,urity EXAVPLE. 57 2- Br,onn- 4=~ - e pi azin-1-yl)- N-
(\2_ cy cI exprlo %cﬁ glﬁlrxf;?c%tll%tr}j plFPﬁréhvg rfvgsggl g?z?se ?IPL(CZ‘gavetOH%l}y g R purc

product: 'H NMR (DMSO-dg, 25 °C, 270.17 MHz) 8 10.61 (br s, 1H), 9.23 (br s, 2H), 8.13

(d,] = 5.80 Hz, 1)}, 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 (1, 4H), 2.20 (s, 3H) ; m/z (posEST) 399 QM+H).

15 EXAMPLE 48
4-(4-Methylpiperazin~1-yi)-V- (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) 5 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 %.

o

EXAMPLE 49
25  2-(4-(4-Methylpiperazin-1-yl) thieno [3,2-c] pyridin-2-ylsulfonyl)-1,2,3,4~
tetrahydroisoquineline 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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pyri di ne- 3-sul fonam de hydrochl ori de The synthesis was prefornmed essentially
as described in Method HL. 4.6 ng 1H NMR (270 Mz, DVMSO-d6) S ppm
10.30-10.29 (in, 111) 8.31-8.27 (m 2H) 7.89-7.88 (m 111) 15 5.27-5.26 (m
111) 3,68-3.52 (m 411) 3.05-3.04 (m 211) 2.88-2.87 (m 311) 2,04-2.03 (m
2H) 2.77-1.81 (m 211) 1.54-1.15 (m 1011); LC- M5 498.08 (M- H)+; Purity
(LC-M5) 93 EXAMPLE 58 20 ‘

2-[ 2- Brono- 4- (4- net hyl - pi perazi n-1-yl ) -benzo[ b] t hi ophene-3-sul fonyl]-1

2,3, 4-tetrahydro-i soqui noli ne hydrochl ori de The synthesis was preforned
essentially as described in Method HL. Yield: 3.7 ng 1H NWR (270 Mz,
DMSO- d6) S ppm 10.30-10.29 (rn, 111) 9.24-9.22 (m 111) 8.09-8.08 (m 111)
7.67-7.35 (m 7H) 4.69-4.66 (m 111) 2.86-2.85 (m 311) 1.50-1.48 (m 311)
3.23-2.51 25 (811 obscured by solvent signal); LCM 544.06 (M- H)+; Purity
(LC-M8) 92 HXANERARPOE 59 2- Brono-4- (4-net hyl pi perazin-1-yl)-

[1-(4-fluor et h-2-yl ]t 3s|f nam de
hydr ochl ori gggg\gg&f#g%erﬁ%lﬁ s;'l; %@%F‘Qﬁfﬁ%@%‘) gﬁéﬁ’nﬂrﬁﬁl D‘H scribed in
Met hod H-L. sr}(ifcﬁiadildélhﬁdmmbi:iﬂe NVR (270 Mz, DMVSO- db) S ppm 10. 35 10. 34 (m
111) 9153 9,5%4 5{{) 8 23-8 22(rn1 94 111) 7.80-7.79 Eé 3725
EI n, 3H) A ﬁt&%f?m(s as prgfommed esspntil S(%de@ﬂjoectu@éﬁtm@ﬂ-L(ﬁﬁle@ 9.3mggH] . 36
m .
bur i 1y (LG W 6 e SRR s R A Bt P e A i
by ach or g Jhe. syt tes! 3, ves. GreTorgrd "?s%af‘ﬁiﬂm‘ﬂi“gz’if?r“biﬁmf‘? S
HL. Yield: ?‘6 %%%\/Eél %ﬁg?ﬁ?ﬁn ﬁ% ?’érlﬁt(pl% 2RBR-Bwm 4H)F-$BEMPLE 61
o{ 4- di chigp; q@my&jz@mpg)amfyj(mmg} e[ 3, 2-c] pyri di ne- 2-sul f onam de
hy ochlorlde
EXAMPLE 51
4-(4-Methylpiperazin-1-yI)-N- {1-{1-naphthyl) ethyl] thieno [3,2-¢] pyridine-2-
sulfonamide hydrochloride
The synthesis was preformed essentially as described in Method H-L. 20.1 mg 'H NMR
15 (270 MHz, DMSQO-ds) 6 ppm 10.28-10.27 (m, 1H) 8.85-8.84 (m, 11} 8.02-8.01 (m, 1H)
7.67-7.60 (m, 4H) 7.53-7.50 (m, 2H) 7.39-7.36 (m, 2H) 4.72-4.70 (m, 1H) 3.87-3.84 (m,
1H) 3.72-3.70 (m, 1H) 3.23-3.13 (m, 4H) 2.84 (5, 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 'H NMR
(270 MHz, DMSO-ds) 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 (1n, 2H) 3.26-3.22 (m,

2H) 2.85 (s, 3H) 2.49-2.45 (m, 2H) 1.48-1.46 (m, 2H) 1.24-1.22 (m, 8H) 0.82-0.81 (m,
3H); LC-MS 472.20 (M - H)"; Purity (LC-MS) 98 %.
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3,4-Dichloroaniline (0,49 mvl), was dissolved in acetonitrile (1 nL) and
pyridine (0.440 15 nmlL, 4.03 nunol) was added to a solution of
4-chl orot hieno [3,2-c] pyridine-2-sulfonyl chloride (0.445 muol) dissol ved
in acetonitrile (1 m). The reaction was shaken for Ih, controlled with
HPLC and the sol vent was renoved. The crude product was used in the next
step without further purification. To the reaction m xture fromthe previous
step, dissolved in DVBSO (1nlL), piperazine (15 equiv.) and K2CO3 (1 equivVv.)
was added. The 20 reaction was stirred at 100 C for 24 and than
concentrated. The product was purified by LC M5 and gave 5.8 ng (2.6 % of
the title product. "H NWR (270 MHz, CH30OHd4) 8 ppm8.07-8.05 (m 2 H) 7.73
(d, J=6.60 Hz, 1 H 7,46-7.41 (m 2 H) 7.16 (dd, J8.71, 2.38 Hz, |
3.94-3.90 (BWAMIPHES3.92 (m 4 H) 3.53-3.50 (m 4 H); LCGM 443 (M- H+;
Purity (HPLO) 04 yPé ﬁ

N-(2,4-Dif (B&En‘éuf’ﬂﬂ%f“%ﬁ Paethpiperadin afidhieno 3-21h pryigine-siibgpmiftani de
hydrochlorngﬂr&ﬂmmﬁﬁpthe5|s was preforned essentially as descrlbed in Met hod
HL Yield 4.3 (2.1 30 é% "H NVR (270 MHz, CH30H-d4) 3 ppm 8.22 (s, 1
H 8.07- 8 dfile@m’fhmwas rofoymedessprtially py eﬁc@&d?ﬂMFﬂ(WhHillﬂﬂma)ﬂm (m 2H)

ity Bt Ht Do 2Rl 95h 02408, (i 87887 i1 2Ps 18860 o)

4- Pi per aZI M=, ] 1-13}’( sg-nfﬁrrtqmr @H?‘F baf?)lpm@lnm]nmarm[(ﬁx 280 1.08-4.05 (m,
pyri di ne- 2- sul f onani de hesi s was preforned

DY ot a1 o ST} (et e R, )2 ST (P} 2 B o 2 orstured Y SRR ( 270
VHz , CHSC]—I- - ] 3 of. 81-7. 60 3 7.50-7.47
(m 2H) 3. 9%%1)3%@%3%3 68@?}5@3’. 4‘%%({%@%%)% 5 & VB 443 (ﬁ/lm H)H)+ Purity

%HPLC) 99 % 10 EXAMPLE 64

(3-Et p| perazin-1-ylthieno[ 3, 2-c] pyridi ne-2-sul fonam de
ydroc or:[)[45;52‘@6111?#@3 éd'ynt hesis was prefornmed essentially as described in

Met hod H- L.4-(fieletliyigipérazth-(-§1)ZV- [1-(d-flncrophenyl) ethyl] thieno [3,2-¢] pyridine-2-
sulfonamide hydrochloride
The synthesis was preformed essentially as described in Method H-L. 32.9 mg "H NMR
(270 MHz, DMSO-dg) 8 ppm 10.16-10,15 (m, 1H) 8.75-8.73 (m, 1H) 7.63-7.62 (m, ZH)
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 (1,
2H) 3.25-3-21 (m, 2H) 2.68 (s, 3H) 1.31-1.30 (m, 3H) 2,70-2.64 (2H obscured by solvent
signal); LC-MS 434.12 (M - H)"; Purity (LC-MS) 92 %.

EXAMPLE 55
20 N-(2,3-Difluorobenzyl)-4-(4-methylpiperazin-1-yl} thieno [3,2-c] pyridine-2-
{ sulfonamide hydrochloride

The synthesis was preformed essentially as described in Method H-L. 26.7 mg 'H NMR
(270 MHz, DMSO-dg) 5 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, 2I) 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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%9 . 'HNW (270 MHz, CH3COH d4) 6 ppm 8.35 (s, 111) 7.58-6.92 (in, 7H)
3.54-3.44 (m 21-1) 3.01-2.95 (in, 4H 2.66 (s, 1H) 2.18-2.01 (m 3H));
LC-M5 403 (M- H+; Purity 15 (HPLC) 100 % EXAMPLE 65

N- (3, 4- D net hoxyphenyl ) - 4- pi perazi n- 1-yl t hi eno[ 3, 2-cj pyri di ne-2-sul f onam de
hydrochl ori de 20 The synthesis was prefornmed essentially as described in
Method HL. Yield: 7.7 ng (3.6 %. '"HNWR (270 MHz, CH3OHd4) S ppm 8.04
(d, J=6.60 Hz, 1 H 7.77-7.75 /m 2H) 6.85-6.83 (m 2H) 6.68-6.83 (m 111)
3.87-3.85 (m 4H) 3.77-3.75 (m 6H) 3.49-3.45 (m 4H) 2.65 (s, 1H); LC M
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-cj pyri di ne- 2- sul f onam
de hydrochEKrz’-Xﬂ\dleLH'Be synt hesi s vvas preforned essenti aIIy as described in
Met hod H L.  Yi 12 OH-d4) 8 ppm 8. 07
(d, J=6.33 g+ ethlPW%%Zlfrlﬂé) {Vm(4 21119150- aé@dl?ﬂe&kpwahemhths%wrﬁ%s%ql H) 730-7.29

(m 111) 7. Bﬁnme-stuﬁfoK&mk#ehﬂderm&ui?@ 3.92 (m 4H) 3.53-3.51 (4H) 2.66 (s,
1H 2.11 (s H + Purity (HPLC) 90 % 96 EXAMPLE 67

2- (4- Pi per aih%s}‘lnﬂvﬁlst“ﬁﬁ ervcfcprmeﬂs@s]epmllycas desceibediinfMetod Hal,.24.8 ndg WENMERy dr 0- i SO

descri ben i P HRITOAISD S pRpR DL I Grthg AP 9l 5 ETbe1 ¢, Ty

ui nol i ne- 293 i L i boxylic
gm dtert- bZt Bulﬁge{qﬂe}:gg 622/‘536%%1021}11)}7% 7U|@?v@ﬁw 4]0051& o8 92/513675 (m QﬂD t RX

0 801 (Syst A1 328 (15i2H0 366 BAMENER 2ESIorA, L EMSASE 08 BRSYT AN G.0-0596 N

415 (M+1) 1M§}I§(§%270 MHz, DMBO- d6) S ppm 2.87 (t, 15.81 Hz, 2 H) 3.30 (s,

4 H 4.43 (s " 7.15 (m 413) 10 7.70 (d, J=5.54 Hz, 1 H) 8.12 (s, 1 H
.18 (d, J=5.54 Hz, 1 H) 6 aliphatic protons were obscured by the

wat er - pg@ Wg?ict ra and so could not be anal yzed. EXAMPLE 68

4- Pj perazi n= no[ 3, 2- c] pyri di ne-2-sul fonic acid

(2- t hi ophen2 Bryhroef- ¥ metBPhHRrazin-1-yl)-V- (2-cyclohex-1-en-1-ylethyl) thiene {3,2-c}
pyridine-3-sulfonamide hydrochloride
The synthesis was preformed essentially as described in Method H-L. 4.6 mg "H NMR
{270 MHz, DMSO-dg) & ppm 10.30-10.29 (m, 1H) 8.31-8.27 (m, 2H) 7.89-7.88 (m, 1H)

15 5.27-5.26 (m, 1H) 3,68-3.52 (m, 4H) 3.05-3.04 (m, 2H) 2.88-2.87 (m, 3H) 2.04-2.03 (m,

2H) 2.77-1.81 (1, 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, DMSQ-ds) 8 ppm 10.30-10.29 (m, 1H) 5.24-9.22 (m, 1H) 8.09-8.08 (m,
1H) 7.67-7.35 (m, 7H) 4.69-4.66 (m, 1H) 2.86-2.85 (m, 3H) 1.50-1.48 (m, 3H) 3.23-2.51
25  (8H obscured by solvent signal); LC-MS 544.06 (M - H)"; Purity (LC-MS) 92 %.

EXAMPLE 59
2-Bromo-4- (4-methylpiperazin-1-yl)-N- [1-(4-fluorophenyl) eth-2-yl] thieno [3,2-c]
pyridine-3-sulfonamide hydrochloride

30 The synthesis was preformed essentially as described in Method H-L. Yield: 4.3 mg 'H
NMR (270 MHz, DMSO-de) § ppm 10.35-10.34 (m, 1H) 9.16-9.14 (m, 1H) 8.23-8.22 (m,
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15 hydrochl oride The synthesis was prefornmed essentially as described in
Method H L from 4-[2-(2-

t hi ophen- 2-yl - et hyl sul fanmoyl ) -t hi eno[ 3, 2-c] pyri di n-4-yl ] -pi perazi ne-1-car box
ylic acid tert- butylester (0.235 mol, 1 equiv.). Yield: 87 ng. LOM: tR
0.430 (System 30 %to 60 %ACNin 1.5 mn, Hypersil BDS), Purity: 93 %
M5: 409 (MF1) 1H NWR (270 MHz, 20 DMSO-d6) 6 ppm2.25 (s, 1 H 2.75 (s,. 1 H
2.96 (t, J=6.99 Hz, 1 H 3.16 (g, J=6.51 Hz, 1 H 3.31 (s, 4 H 3.70 (s, 4
H 6.90 (m 1 H 7.32 (t, J=5.54 Hz, 1 H 7.70 (d, J=5.81 Hz, | H) 8.04 (d,
J=1.85 Hz, 1 H 8.18 (d, J-5.54 Hz, 1 H 8.36 (m | H 9.05 (s,-I H).
EXAVPLE 69 25 4-Pi perazin-1-yl-thi eno[3 2-c] pyridine-2-sulfonic aC|d
(4-chloro- 28 tﬂBUHW‘JQﬁM-lH@hQBW 25 @118 4%&%@ QH])@esﬂ:hs%z grmqijgsassz yps

pr ef or med essentl aI I escribed in Meth rom4 4-chl oro-

2, 5- di met hol&j ﬁéﬂran%@%l% ﬁiSéﬁ@ﬁgb@n@p@yﬁphrﬁw—ml),]L% pE2PH@Mt - car bo
xyllc aci d 6, (0.112 mol, | equiv) was used as the

t bi enopyri leRe |n% M?%?@/i eld: 30 14.7 ng. LO'MS: tR= 0.610 (System 30
%to 60 %ACN in 1.5 min, YMO), Purity: 92 % MsS: 469 (M+1l) 1H NWMR (270

MHz | Fgg 3.17 (s, 1 H 3.27 (s, 4 H 3.38 (s, 97 3 H 3.58 (d,

J=4. 22 ng 3H 7.08 (s, 1 H 7.69 (d, J=5.81 Hz, 1 H) 7.81

(s, 1 H 828rofd-4- {@&L erézu\‘-l)l 5D)-87 (4(@1101‘13?-? Sltﬁnib?h(ﬁ@phényﬂ)thlenEXANPLE 70
0

S 4-Piperazin-1-yl -thieno pyridi ne-2 ni c aci d phenet hyl -am de
hydr ochl ori W‘CWI@W@T‘F%} pa Hﬂﬁéﬂ@% essentially as described in

Met hod H L

phenet hyl sufr?é)%ﬁ}egltg r\;vag ref%mfd efsentlall i dﬁsmf’?d mﬁ%"’é@%dzﬁﬁlé S{lelga? ggigyﬁ c acid
tert-butyl bﬁﬁl 9100 -11)2; Fovoy (LA-Mgyiisee.) . Yield: 3.8 ng. LOMS: tR= 0.410
(Syste 030%to 60% ACN in 1.5 mn, YMC), Purity: 91 % MsS: 403 (Mtl) 1H
NVR (270" MHz, CH3OH d4) S ppm 10 1. 44 (d, J7.13 Hz, 2 H 3.51 (d, J=4.75 Hz,
4 H) 354(gxm1b1)E§194(m 4 H 705(m 4H 7.16 (m |. H 7.62 (s, 1 H)
7.72 (d, J=6.60 Hz 8.00 (d, J=6.60 Hz, 1 H. EXAWPLE 71

4- Pi per azi nN1(3;ﬂrdlsﬂ*ﬂpmi{esyli-‘lompWilﬂlrhélﬂzws@Iﬂfzcﬂipncrlmpﬂ~sulfonamlde

(2, 6-diet hyhy(glagmhhe am de
3,4-Dichloroaniline (0.49 mmol), was dissolved in acetonitrile (1 mL) and pyridine (0.440

i

15 mlL, 4.03 mmol) was added fo a solution of 4-chlorothieno [3,2-¢] pyridine-2-sulfonyl
chioride (0.445 mmol) dissolved in acetonitrile (1 mL). The reaction was shaken for 1h,
conirolled with HPLC and the solvent was removed. The crude product was used in the
next step without further purification. To the reaction mixture from the previous step,
dissolved in DMSO (1mL), piperazine (15 equiv.) and KoCO; {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); L.C-MS 443 (M - H)';
Purity (HPLC) 95%.

o

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 %). "H NMR (270 MHz, CH:0H-ds) § ppm 8.22 (s, 1 H) 8.07-8.01 (m, 2H) 7.79-7.72 (m,
1H) 7.55-7.47 (m, 1H) 7.04-6.94 (m, 2H) 4.00-3.96 8m, 4H) 3.53-3.43 (m, 4H) 2.66 (s,
1H): LC-MS 411 (M - H)'; Purity (HPLC) 98 %.
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15 hydrochl oride The synthesis was preformed essentially as described in
Method H L from 4-[2-(2,6- dethyl-phenyl sul fanoyl)-thi eno
[3,2-c]pyridin-4-yl]-piperazine- | -carboxylic acid tert-butyl ester (0.112
mml, 1 equiv.). Yield: 9.0 ng. LM tR= 0.830 (System 30 %to 60 % ACN
in 1.5 mn, YMO), Purity: 92 % M 431 (Mtl) 'H NWR (270 MHz, DMSO D6) S 20
ppm 0.96 (t, J=7.52 Hz, 6 H 2.25 (m 1 H 2.43 (s, 2 H 2.75 (t, J=1.72 Hz,
1H 3.26 (s, 4 H 3.62 (s, 4H 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, | H 8.19 (d, J=5.81 Hz, 1 H 9.04 (s, 1
H 9.95 (s, 1 H. EXAWPLE 72 25

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

(3- phenyl - propyl )-am de hydrochl ori de The synthesi's was prefornmed
essentially_as descrjbed in Method HL from 4-[2-(3-phenyl -

propyl sulfaﬁ%wltﬁrﬁ%now 2-c] pyridin-4-yl]-piperazine-|-carboxylic acid

O oy
1H NVR ( 27Ohyvhigchl@idOH d4) 8 ppm 1.82 (m 2 2.63 (m 2 304 (t,
i|z6 ?6I-|)I_¥ 8 'glg%%eﬁs g/g%;%l ?_(Ejl'_r?eii ess'gﬁltlaglyfaﬁ?sggb? p@ie(ﬂg%i %&\%*E gé %Ch 2J =6. 60

4- Pi per azi ne.- o2, @ﬂ{ ideh AL 8 88Kd, q&s@o%&l EIH)781 -7.60 (m, 3H)
(3, 3-di phen am de’ dr ochloric acid 5 Xnt esi s _Wwas prefornmed

essenti al | yyé@,‘gd@@‘@r B3 93 306rh §H) Br6- 3f4'9c{m,4HD,2LQ MSB4 3 (M - H)'; Purity

di phenyl - @Mqﬁ@gfgam)yl )-thieno[ 3, 2-c] pyridin-4-yl]-piperazine-I|-carboxylic
acid tert- but ter (0.112 nmol, 1 equiv.). Yield: 14.4 ng. LC/ VS

t R=1. 109 (System 30 %to 60 %ACNin 1.5 mn, YMC), Purity: 93 % M5 493
(N#1) 1H NVR (270 MHz, DVBO- d5)
8ppne. 2 m B %% 2H) 3. 29(s, 4H) 3. 67(d, J=5.01 Hz, 411) 4.01 (m | H) 10

Z') 13 (2r7n 8 Nﬂéi’a Etﬂﬂigﬁﬂlgl)ltt-%u%}aﬁﬁ sl Eﬁp\tﬁ'&no&:ﬁ 92 hytidide-Huforkfniad hydroenBiakz. 1
4- Pi per aZ| nTI:l_esynﬂl@m m@p@f@m@]i psseiithliyes ﬂessubﬁdjml\@eﬂafaﬂ d-L. Yield: 1.4 mg (0.7
[2- (5- et hogy - 1A AR 70 ) C1,08-de) 5 ppm 8.35 (s, 1H) 7.58-6.92 (m, 7H) 3.54-3.44 (m,

OH) 3.01-2.95 (m, 4H) 2.66 (s, 1H) 2.18-2.01 (m, 3H)); LC-MS 403 (M - H)'; Purity

15 (HPLC) 100 %.

EXAMPLE 65
N-(3,4-Dimethoxyphenyl)-4-piperazin-1-yithieno[3,2-cjpyridine-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, CH3;0H-d} 5 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 (i, 4H) 3.77-3.75 (m, 6H) 3.49-3.45 (m,
4H) 2.65 (s, 1H); LC-MS 435 (M - H)"; Purity (HPLC) 98 %.

P

25 EXAMPLE 66 _
N-(4-Bromo-2-methylphenyl)-4-piperazin-1~ylthieno[3,2-c]pyridine-2-sulfonamide
hydrochloride
The synthesis was preformed essentially as described in Method H-L. Yield: 12.2 mg (5.3
%). "H NMR (270 MHz, CH;0H-d,) 8 ppm 8.07 (d, /=6.33 Hz, 1 H) 7.86-7.79 (m, 2H)

30 7.40 (d, ~=1.58 Hz, 1 H) 7.30-7.29 (m, 1H) 7.08 (d, /=8.71 Hz, 1 H) 3.96-3.92 (m, 4H)
3.53-3.51 (4H) 2.66 (s, 1H) 2.11 (s, 3H); LC-MS 467 (M - H)"; Purity (HPLC) 90 %.
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15 et hyl]-am de hydrochl ori de The synthesis was preforned essentially as
described in Method HL from4-{2-[2-(5- nethoxy-1

H i ndol - 3-yl ) - et hyl sul fanoyl ] -t hi eno[ 3, 2-c] pyri di n-4-yl }-pi perazi ne-| -
carboxylic acid tert-butyl ester (0.112 mmol, 1 equiv.). Yield: 6.1 ng.
LOMS: tR= 0.364 (System 30 %to 60 %ACNin 1.5 min, YMO), Purity: 91 %
M5 472 (M) 1H NWR 20 (270 MHz, CH3OHd4) 8 ppm 2.85 (t, J=6.20 Hz, 2 H)
3.48 (t, J=6.20 Hz, 2 H 3.55 (m 4 H) 3.80 (s,3H4.02(m4H)6. 44(dd,J 8. 71,
2.37 Hz, | H 6.80 (m 2 H 6.97 (s, 1 H 7.64 (s, | H 7.67 (s, 1 H 7.97
(d, J=6.60 Hz, 1 H. EXAMPLE 75 25

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

4-trifluoronethyl -benzyl am de hydrochl oride The synthesis was preforned
essentially as described in Method HL from4-[2-(4-

trifl uor ometiAMEEEA sul f anoyl ) -t hi eno[ 3, 2-¢] pyri di n-4-yl ] - pi per azi ne-| - car

boxylic aci L er 0 112 sed as, t

t hi enopyr i dldzn%i fﬂgﬁ\?ez%l{lr%gl' egpldy aQ]P%d'gg’g'sHHl on qbf’l%é s fﬁ‘&taﬁ’d%*iefisoggvg{%% 30%
to 60% ACN ilydtodhlovide YNO), Purlty 91% |vs 457 (Mr1) 1H NMR (270 Mz,
CH3OH d4 6 m354 4. 36 S, 2 7.49 (m 4

7.74 (d, ) EVipesisy %Pfﬁfcg‘% ‘% 933611“ a%d?ﬁ?nl(eé} mM@%‘lG@&H& oI 4|=I]52-(g=§9 EX;DI\/PLE
764P|pera - . . L0 nz | - am de
hydr ochl o i ?&‘Vd&%ﬁ% AONERALA 2 e 2R LR0L 0y D BROEM G |

Met hod H- L faculerd-biyd ¢4ierr(2y235 mmol, 1 equiv.). Yield: 4.0 mg. LC/MS: tp= 0.801 (System: 30

hyl | f d
i'(a ot bty a0 b hERs 1ol BXbLSH BY, ﬁgﬁf Rpa @@4%@4%@%%@%@( C'gfo
System 30 Mﬂkmﬁ@d’@ﬁ@? mnsi&t@qs'm H2( 1)3 %4}%4%5 (s/ozfgﬁzls‘léﬂ A1) 1H
d )
A gzﬁloﬁvquaﬁ?% S0 1) .42 (sz?fiw 82185(@@ g0 16 4 @p@@u«mtoms AU A

e b ot B Sy g (50
[3,2-c] pyridin-4-yl)piperazine-
EXAMPLE 68 ‘
4-Piperazin-1-yl-thieno[3,2-c]pyridine-2~-sulfonic acid (2-thiophen-2-yl-ethyl)-amide
15 hydroechloride
The synthesis was preformed essentially as described in Method H-L from 4-[2-(2-
thiophen-2-yl-ethylsulfamoyl)-thieno[3,2-clpyridin-4-yl]-piperazine-1-carboxylic acid tert-
butylester (0.235 mmol, 1 equiv.). Yield: 8.7 mg. LC/MS: tg= 0.430 (System: 30 % to 60
% ACN in 1.5 min, Hypersil BDS), Purity: 93 %. MS: 409 (M+1) 'H NMR (270 MHz,
) 20 DMSO-de) & ppm 2.25 (s, 1 H) 2.75 (s, 1 H) 2.96 (t, /~6.99 Hz, 1 H) 3.16 (g, /~6.51 Hz, 1
( H)3.31(s,4H)3.70 (5,4 H) 6.90 (m, 1 H) 7.32 (t, /=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 (i, 1 H) 9.05 (s, 1 H),

EXAMPLE 69
25  4-Piperazin-1-yl-thieno[3,2-c]pyridine-2-sulfonic acid (4-chloro-2,5-dimethoxy-
phenyl)-amide hydrochloride
The synthesis was preformed essentially as described in Method H-L from 4-[2-(4-chloro-
2,5-dimethoxy-phenylsulfamoyl)-thieno[3,2-c]pyridin-4-yi]-piperazine-1-carboxylic acid
tert-butyl ester (0,112 mmol, 1 equiv.) was used as the thienopyridine in Method C. Yield:
30 147 mg. LC/MS: tg= 0.610 (System: 30 % to 60 % ACN in 1.5 min, YMC), Purity: 92 %.
MS: 469 (M+1) '"H NMR (270 MHz, DMSO- d¢) 8 ppm 3.17 (s, 1 H) 3.27 (s, 4 H) 3.38 (s,
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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 nnnm) and 3-ethylaniline (33.9 ng, 0.28 mml) to give the
title conpound as an off-white solid (82.7 ng, 76 % . 111 NWVR (400 MHz,
CDhC13) S 1.03 (t, J =7.5Hz, 3 H, 1.48 (s, 9 H, 2.47 (q, J =7.7 Hz, 2
Hy, 3.00-3.53 (m 6 H, 4.02-4.44 20 (m 2 H, 6.66 (d, J =8.0 Hz, 1 H),
6.75 (s, I H, 6.66 (d, J =80 Hz, 1 H, 7.02 (t, J =7.8 Hz, 1 H, 7.67
(d, J =5.5H, 1 H, 824 (s, 1 H, 839 (d, J =55H, 1H, 9.80 (s, |
H. M (ESI+) nmz 503 2 (MtH)+. HPLC 97 % RT: 3.93 min (5-99 % MeCN over 3
mn). EXAVPLE 77

N- (3- Et hyl pRdhyA. f)&(d @%Hm%ﬁlﬁ ¥ {3 P ENGI B, (0-IcH Y . a5 81 &gl | B dil de L

hydr ochl ori Pr p
4-(3-{[(3-e }E/;Ilphgﬁjsi)am éﬁ%@uﬁ%ﬁﬁﬁ%?é%&’é@ c] pyridin-4- yl)piperazine-
1-carboxylate (81.1 ng, 0.161 nmol) which afforded 19 ng (98 % of the

pr oduct as lid (38.0 ng, 54 %. 1H NVR (400 Mz, CHSC]—I-d4) S 1.09
(t, J= %M‘?@@8251(q,J-75H2 2 H), 3.59 (br.s, 6. 89- 6. 92

(m 3 H) 5 74-1ﬁp(.7ra%|ﬂ I(-g-th:f@hoﬁ @cﬁpﬁuﬁﬁe-ﬁ-@ult‘oﬁc Reifl piénethylimide h?’ﬁr((c‘ﬂlorﬁie 6.0
1 H, 9 (s MP ¥| RT: 02 mn
( 5. 99% I\/ECNTbi-‘/ eynligsisivrs PrqmeGdMFERNEDI ATREsGHed earMe@gd ﬁ-L om i (z*
4-(3-b th t f
3 brono- 4 AR SR Gip Bl Ao M Bh AIER p Batbe S3aRRCLR Bribaflrtl: ©
pi per azi ne- k0. CEX ooy I adg@iv()1 Yedd:B.8 &gBQC/mBS)ltﬁ- anth dS@‘;@t@@%%l& 60%, AGN&Y nmol )

in DVMSO 5 §45 m_{M ) stlrreg for 5 sq,at 100 T. After addition of H20
and.-et hyl aéetaie @ePP%Ve?]s/MMSe"fQ% f*é)( BINMR@7 Q\M%’% %ﬁ%dM@Pé}(tract ed

twice wiygEh et Nh r W th
vvatker arilg b?ﬁ%ghand 3@%@(@?‘] £?§%%rﬁ?)f§9§t 3 v@?yﬁﬁqﬁﬂe

sol vent, thé&.16€si dil 7v@s(s,pDHb fi7edd, WGSDHZQBH@@JOOf(ﬂa@H 60(HM, (er?)t ogr aphy
(pentane/ ethyl acetate, 8:2) to give the product as a white powder (398 10
ng, 34 %. HPLC 99% RT: 3.27 mn (5-99% McCN over 3 min)."'H NWVR (400 Mz,
CH30H- d4) SEQ,@&@PKE'HQ H, 3.21 (br.s, 4 H, 3.71 (s br., 4 H, 7.61 (d, J=
6.1 Hz, 1 H, 7.72 (s, 1 H, 8.08 (d, J= 5.6 Hz, 1H).|\/|S(ES|+)rr123982
(MEH) +. MMquEyEmleno[S,Z-c]pyrldme-z-sulfonlc acid (2 6-diethyl-phenyl)-amide

15 hydrochloride
The synthesis was preformed essentially as described in Method H-L from 4-{2-(2,6-
dethyl-phenylsulfamoyl)-thieno[3,2-c]pyridin-4-yl]-piperazine-1-carboxylic 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, J=7.52 Hz, 6 H) 2.25 (m, 1 H) 2.43 (s, 2 H) 2.75 (¢, J=1.72 Hz, 1 H) 3.26 (s, 4
{' H)3.62 (5,4 H) 7.09 (s, 1 H) 7.12 (s, 1 H) 7.23 (m, 1 H) 7.73 (4, /=5.81 Hz, L H) 7.77 (5, 1
H) 8.19 (d, /=5.81 Hz, 1 H) 9.04 (s, 1 H) 9.95 (s, 1 H).

EXAMPLE 72
25  4-Piperazin-1-yl-thieno[3,2-¢c]pyridine-2-sulfonic acid (3-phenyl-propyl)-amide
hydrochloride
The synthesis was preformed essentially as described in Method H-L from 4-[2-(3-phenyl-
propylsulfamoyl)-thieno[3,2-c]pyridin-4-y1]-piperazine-1-carboxylic acid fert-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 K) 2.63 (m, 2 H) 3.04 (t, /~6.86 Hz, 2 H) 3.55 (s, 4 H) 4.09 (5, 4 H) 7.16 (m, 4
H) 7.82(d, /=6.60 Hz, 1 H) 8.05 (d, /~6.33 Hz, 1 H) 8.14 (5, 1 H).
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15

{4-[4-(tert-Butoxycarbonyl)pi perazin-1-yl]thieno[ 3, 2-c]pyridin-3-yl}sul fonyl
)Iithium To a suspension of tert-Butyl

4- ( 3- bronot hi eno[ 3, 2-c] pyri di n-4-yl ) pi perazi ne-1- carboxylate (4.055 g,
10.18 mmol) in diethyl ether (30 nL) at -78 C under N2 atnosphere was added
dropwi se an 1.6 Msolution of n-BuLi in hexanes (9.5 nL, 15.2 mmol ). After 1
h of stirring, a saturated solution of SO2 in THE (25 nL) at -78 C was
transferred via a 20 cannula to the m xture. The reaction was allowed to
gradual ly increase to anbient tenperature over night. The sol vent was
evaporated, and the residue was washed with several portions of diethyl
ether and then dried under vacuumto give 4.094 g of an off- white solid
consisting of 66 % of the title conpound and 34 % of

(n-butyl sul f I nggiun1 as by-product. This m xture was used w t hout any
further purifrcation™in the next step. 1H 25 NWR (400 MHz, CH3OHd4) S 1.48

s, 9 H, 3.42Piptbizitl-ykt 3,27psdiae-2-suff id-(88-di 2 diaidel H) .
g. 06 (5? J= 5. IS)éHZleyiL @%?[14 ‘?gﬁ 11- 1)s.u (K/l!rlsﬂ:(a cElgl(%g (flgl/l?%ﬁf&pdﬁ )(kl\/ii:nlfli)et H)HPLC
RT: 2.62 ni Myfschdy) over 3 min). 101 | NTERVEDI ATE 58

tert-But gl - 4mf 3016 ]ks% Liopayd %s‘ééﬂtﬁﬁ?as eseribed in Method H-L from 4[2(3,3-
[ 3, 2-c] pyridin-4-yl]pi perazi ne-[-carboxy a%e Jl% a suspension-o

({4-[ 4- (t er tdiiheodxpropylbofaploypithiend 3 2] dyridid- -yl qripdr 37ie- bl ppoik dicraeid-tert-

| }sul fonyl )] ithiu 751 7..06 .nmml .1 f t rdde pr ct

?1/1' it ure)) yi ??u&:ﬁﬁt%rﬂ)%@ molg} e@n&?ﬁéﬁa&éﬂz@gﬁﬁgﬁg%ﬁ@E.ig?@#y eﬂgg’@)g}?j@ﬁ g,
10. 0 ol ) . 9%NAICR in205 Fii N IE), Pukife SB8MES A40a [(RI-WA ST NAIR @2 ot iR ibARaL 4.) and
the reaction mxture was stirred for an additional 2.5 h. The resulting

product sol @tiPen2.- A §mnwaEh3d0in B Hadt28(s, 4. 6'hel, iet.-ef HzphHy 4.00és, EX r act ed

er o RS LI B L A Sl L B S Db B AR

10 washed wq13 (sevEy.al portions of pentane to yield the product as an
off-white solid (2.024 g, 69 %. 1H NVR (400 MHz, CH30OHd4) 6 1.47 (s, 9
H, 3.11 (br.s, 4 H, 3.2-4.3 (s br., 4 H), 7.68 (d, J= 5.5 Hz, 1 H), 8.45
(d, J= 5.5 Hralptk.748.60 (s, | H. M5 (ESI+) rn/z 418.2 (MrH +. HPLC 92%
RT: 3.76 min (5-99% MeCN over 3 mn). 15 | NTERVEDI ATE 59 tent-Butyl -4-(3-{
[ (4-i sopr opytiperazin-biyl-thieho[3,2-f pyrjdine-disa Honik 3¢id-[24(Pymdtbioxy-H-indol-3-yl)-

yl)pi per zi %ﬁiy}]lgﬁgtg%}wr%hqoride
The synthesis was preformed essentially as described in Method H-L from 4- {2-[2-(5-
methoxy-1H-indol-3-yl)-ethylsulfamoyl]-thieno[3,2-c[pyridin-4-yl} -piperazine-1-
carboxylic acid 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-d4) 8 ppm 2.85 (t, /~6.20 Hz, 2 H) 3.48 {t, /=6.20 Hz, 2 H) 3.55 (m, 4
{ H) 3.80 (s, 3 H) 4.02 (m, 4 H) 6.44 (dd, J/=8.71, 2.37 Hz, 1 H) 6.80 (m, 2 H) 6.97 (s, 1 H)
7.64 (s, L 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-cjpyridine-2-sulfonic acid 4-trifluoromethyl-benzylamide
hydrochioride
The synthesis was preformed essentially as described in Method H-L from 4-[2-(4-
trifluoromethyl-benzylsulfamoyl)-thieno[3,2-cIpyridin-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) 5 ppm 3.54 (m, 4 H) 3.98 (m, 4 1) 4.36
(s, 2 H) 7.49 (m, 4 H) 7.74 (4, /=6.86 Hz, | H) 8.02 (s, 1 H) 8.07 (d, /=6.60 Hz, 1 H).
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Prepared fromtert-butyl

4-[ 3-(chl orosul fonyl ) thieno[ 3, 2-c] pyridin-4-yl)piperazine-|I- carboxyl ate
(90.0 ng, 0.215 rnnol) and 4-isopropylaniline (37.9 ng, 0.28 mmol) to give
20 the title compound as an off-white solid (58.3 ng, 52 % . 1H NMR (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),
66 (d, J= 8.5 Hz, 2 H, 7.69 (d, J=5.5 H, 1H, 823 (s, 1 H, 8,40 (d,
5.5 Hz, | H, 9.90 (s, | H. M5 (ESI+) rn/z 517.2 (M:H)+. HPLC 97% RT:
01 mn (5-99% MeCN over 3 mn). 25 EXAMPLE 78

N- (4- 1 sopropyl phenyl) -4-pi perazin-1-yl thieno[ 3, 2-c] pyri di ne- 3-sul fonam de
hydr ochl ori de Prepared fromtort-butyl

4- (3-{[ (4-isaqpr.opyl phenyl)am no] sul fonyl }t hi eno[ 3, 2-e] pyridin- 30

4-yl ) pi per a#t Edfboxyl ate (60,0 ng, 0.116 nmml) which afforded 19 ny (98

11 AVR (00 i PPeA RS RGOS Al fuibe2:sHirtRte a0 plhaASGRYKAge O FOLROG T

.8 b, 1 Hivdedorids br.. 84, 7,00 (d J=8.0H, 2H, 7 10 (d,(é;l Ejo
, e 8..07 . . (s, . ; ) .

nal z 4?7.52 (I%Wéﬁilﬁsrd%sw%?@??i‘ﬁlg@ B {%@S’@%Mc’a%ﬁ f‘op%‘d"r{?(b%‘z VPLE

79 N-(4- Met Qﬁiyllblﬂﬁyﬂdylﬂﬂl(eﬁm%@b}ﬁ@i&&lnﬂaﬂ-%&%ﬁmﬂ RArboxylic acid fert-butyl ester

[ 3, 2-€e] pyri di ne-2-sul fonam

| d
4 Cnl or b2 N (- KR TRRAGhEIIY.) DS £ Biep LETNS D30 (Systent 3A8h{afd GeC inrg,

oyr 1ol 1 i n- 3 YRR phe ek B3 Mg sRMR 0 R CoTR IR <

heated in then3nk,croMa ey, AE)Z00Gm, 2 1) 303 7(s, THE3 P65 QAT HYVAS (AW 4.86l(sby
q’reparatl ve HPLC. i ﬁl d:. 29.9 ng]%43.4 %. 1H NVR (270 Mz, CH3OH d4}7 6 ppm
800 (s,!01HDA .Gyt 7236 (35 i 7.5¢ (fy/~p.68d %, 4 H) B4 (Ga/4%,00 Bz, )H) 14 ¥ 44
(m 4H) 4.6%p(d, J=3.22 Hz, 1 H 3.97 (s, 2 H 2.26 (s, 3H. LCM 390 (M -
H +; Purity (HPLC) 99 % 15 EXAMPLE 80

6.
J=
4.

INTERMEDIATE 55

tert-Butyl-4-(3-{[(3-ethylphenyl)aminojsulfonyl}thieno[3,2-¢] pyridin-4-yl)piperazine-
15 1-carboxylate

Prepared from zerr-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 mmo]) to give the

title compound as an off-white solid (82.7 mg, 76 %). 'H NMR (400 MHz, CDCI3) & 1.03

(t,J="7.5Hz, 3 H), 1.48 (5, 9 H), 2.47 (q, T = 7.7 Hz, 2 H), 3.00-3.53 (m, 6 H), 4.02-4.44
20 (m,2H),6.66(d,J=80Hz, 1H),675(s, 1 H),6.66(d,J=8.0Hz, 1 H),7.02(,T=78

{ Hz, 1 H),7.67 (d,1=55Hz,1H),824 (s, 1 H), 8.39 (d, 1= 5.5 Hz, 1 H), 3.80 (s, 1 H).
MS (ESH) m/z 503.2 (MAH)". HPLC 97 %, R: 3.93 min (5-99 % MeCN over 3 min).

EXAMPLE 77

25  N-(3-Ethylphenyl)-4-piperazin-1-ylthieno[3,2-c]pyridine-3-sulfonamide hydrochloride
Prepared from zert-butyl 4-(3- {[(3-ethylphenyl)amino]sulfonyl} thieno[3,2-c]pyridin-4-
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, CH3;0H-d,) 6 1.09 (t,J=
7.5 Hz, 3 H), 2.51 (g, /= 7.5 Hz, 2 H), 3.59 (br.s, 8 H), 6.89-6.92 (m, 3 H), 7.12-7.14 (m,

30 1H),8.06(d,/=6.0Hz, 1H), 836(d,J=6.0Hz 1H),849(s, 1 H). MS (ESI+) m/z
403.2 (M+H)". HPLC 95%, Ry: 3.02 min (5-99% MeCN over 3 min).
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N- (4- Met hyl phenyl ) - 4- (pi peridi n-4-yl oxy)thieno[ 3, 2-c] pyri di ne-2-sul ff onam de
hydr ochl ori de The synthesis was prefornmed essentially as described for
conmpound of N-(4 20
met hyl phenyl ) -4- (pyrrolidin-3-yl oxy)thieno[3, 2-c] pyridi ne-2-sul fonam de
hydrochloride. L Yield: 16.2 ng (22.7 %9. 1H NWR (270 MHz, CH3OH d4) 6 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
(in, 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 (in, 2H); LC-Ms 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 ori gerpeipthiATé %6 "o (39.2 %9 . 1H NVR (270 MHz, CH30H-d4) 6 ppm
8.10-8.03 (m 2H) 7.81 30 (d, J=6.68 Hz, 1 H 7.16-7.05 (m 3H) 4.37 (s, 2
4. 11- 4. O%rePutyl 41(§-bgomgtldersds Zictpyrighin-4-yDppenszine§-cakhoxylte; Purity (HPLO)

I%l?( 03/0 Cﬁ Pgr o] enztlLF ? gﬁ%”gop%or'g'zclhlr?-mlqﬁ S??[%ﬁz'e%”&ﬁ? 1 I?-(gfgpl%gi %Ilg%l]én-niq% lﬁrf-l(a)%tglm de
hydr ochl or i giperdiimb-d-carbbxglabay1(644:, 3.800mmdl)l-hNR (R {01 IVhiz, 5.€HRTheIH)DXESOPmM
?1: 22: ?1: 2 Zkﬂ%éull(-fwés%’%fgg :f%% %Hf’fﬁs am@i é%% ; dﬁ%(q?}{#zé%fe?h?i’gaéq%ﬁ"ti; %(eI:DPL C) 90%
TP o e R RN R Rty ot it o
combined organic phases were washed with water and brine and dried (MgSO0.). After
filration 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,
CH3;0H-dy) & 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 (ESTH) m/z 398.2 (M-+H)",

INTERMEDIATE 57

15 {4-{4-(fer-Butoxycarbonyl)piperazin-1-yl]thieno[3,2-c]pyridin-3-yl}sulfonyl)lithium
To a suspension of fert-Butyl 4-(3-bromothieno[3,2-c]pyridin~-4-yl)piperazine-1-
carboxylate (4.055 g, 10.18 mumol) in diethyl ether (30 mL) at —78 °C under N; atmosphere
was added dropwise an 1.6 M solution of n-BuLi in hexanes (9.5 mL, 15.2 mmol). After 1
h of stirring, a saturated solution of SO, in THF (25 mL) at —78 °C was transferred via a

20 canmula to the mixture, The reaction was allowed to gradually increase to ambient

(._ temperature over night. The solvent was evaporated, and the residue was washed with

several portions of diethyl ether and then dried under vacuum to give 4.094 g of an off-
white solid consisting of 66 % of the title compound and 34 % of (n-butylsulfonyhlithium
as by-product. This mixture was used without any further purification in the next step. 'H

25 NMR (400 MHz, CH30H-ds) 8 1.48 (s, 9 H), 3.22 (br.s, 4 H), 3.72 (s br,, 4 H), 7.60 (d, /=
5.5Hz, 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 Ry 2.62 min (5-99% MeCN over 3 min).
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84 4-(1, 4-Di azepan-1-yl)
c] pyri di ne hydrochl ori de
4-(1, 4-Di azepan-1-yl)-2-]
hydrochl oride N 86

4- (1, 4-Di azepan-1-yl)-2-[4-tart-butyl phenyl sul fonyl)tlrieno[3,2- N,

c] pyridi ne hydrochl oride N 87

4- (1, 4-Di azepan-1 -yl )-2-[3, 4-di et hyl phenyl sul fonyl )t hieno[ 3,2- N

c] pyridine hydrochloride N 104 88

2- [ (4- Bronophenyl ) sul fonyl ] -4-(1, 4-di azepan- I -yl)thieno[3,2- N\ c]pyridine
hydrochl oride N Br 89

2- (Phenyl sul fonyl) - 4-pi perazin-|-ylthieno[3,2-c]pyridine (N) hydrochloride
CJ1l N QOHQT]EBMMACIEy‘j&oenzenesuI fonyl)-4-piperazin-l-yl-thieno[3,2 N
c]pyridine h ochl ori

2- (4- Met hoxgﬁxbéﬂ% et ddlrlahw foaylaf?lrf@f-)@z% -HPyrigin-4-pllpipsyazine-1-carboyylaie

c] pyridine I'néqrsﬁ h@i 8.({9-[Blers-Rhoxycarbonyl)piperazin-1-yljthie -clpyridin-3-

4- Pi per azin-| - % é 4- tr{gfl LEOI‘O%'[ ﬁ’ﬁ?r()% yl)pypl ]azml ggyl noalzen]p 3, %3 C/ NJI

c] pyri di ne [ﬂ}gtpl@mﬁl) iye (37Hr..06grmol (3.126 g of the crude product m1xture)) in DCM

2-[[2- te%t E@f(})ﬁ%ﬂ# Uase géjﬁll 3}(} (lhloroguc St eﬂ 3138 ) tlb 6' 815 3A§er 26:N~1nutes

c] pyri di

2-[ (3, 4-di chl orophenyl )sul fonyl]thieno[3,2- C CN
N C 85
| - napht hyl sul fonyl )t hi eno[ 3, 2-c] pyri di ne (yx

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
s and dried over MgSQ;. After filiration 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-dy) 8 1.47 (s, 9 H), 3.11 (br.s, 4 H), 3.2-4.3 (sbr,, 4
H),7.68 (d,/=5.5Hz, 1 H), 8.45(d, J=15.5Hz, 1 H), 8.60 (s, 1 H). MS (ESI+) m/z418.2
(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-
yDpiperazine-1-carboxylate
Prepared from tert-butyl 4-[3-(chlorosulfonyl)thieno[3,2-c]pyridin-4-ylpiperazine-1-
carboxylate (20.0 mg, 0.215 mmol) and 4-isopropylaniline (37.9 mg, 0.28 mmol) to give

N 20  the title compound as an off-white solid (58.3 mg, 52 %). "H NMR (400 MHz, CDCls) 8
( 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, J= 8.5 Hz, 2 H), 6.66 (d, /= 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%, R1: 4.01 min (5-99% MeCN over 3 min).

25
EXAMPLE 78
N-(4-Isopropylphenyl)-4-piperazin-1-ylthieno|3,2-c]pyridine-3-sulionamide
hydrochloride
Prepared from tert-buiyl 4-(3-{[(4-isopropylphenyl)amino sulfony!} thieno{3,2-c]pyridin-

30 4-yl)piperazine-1-carboxylate (60.0 mg, 0.116 mmol) which afforded 19 mg (98 %) of the
product as a white solid (25.8 mg, 49 %) according to Method H-L. 'H NMR (400 MHz,
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N 94 2-[(3,4-Di chl orophenyl)sul fonyl]-4-piperazin-l-ylthieno[3,2- CN Jl
c] pyri di ne-2-sul fonam de hydrochloride CI N C \ 95
2-[(4-tert-Butyl phenyl)sul fonyl]-4-piperazin-I-ylthieno[3,2- (NI

c] pyridine hydrochloride N 96 2-(1-Naphthyl

sul fonyl ) - 4-pi perazin-|-ylthieno[ 3, 2-c] pyridine \ N hydrochloride I % Jl
97 2-[(3-Fl uorophenyl)sul fonyl]-4-piperazin-|-ylthieno[3, 2-c]pyridine- (N
2-sul fonam de hydrochloride N F 105 98

2- (Mesityl sul fonyl)-4-piperazin-l-ylthieno[3,2-c]pyridine / (N

hydr ochl ori de 99

2-[ (2- Met hoxyphenyl ) sul fonyl j - 4- pi perazi n-1 -yl t hi eno[ 3, 2-cj pyri di ne
hydrochloride O (N ) | N 100

2-1(2,4-D /] | - [ j L- [ = i di
hy([jﬁochl Orrggm%%@%y.%?;ﬁﬂnm& GE) e @ N7 Loy 1ihi enpB39s, WY, s &Py6d di ne

21 (2, 4- D it BNy DY A= A0FIpBHAA 7 6, i UHERAGTT5 2. LERYE.S0 G,
S, & B et by RS P2 Ay a0, L0496 B ool GG CNygver 3 i),

5 EXAMPLE 79
N-(4-Methylphenyl)-4-(pyrrolidin-3-yloxy)thieno[3,2-c]pyridine-2-salfonamide
hydrochbloride
4-Chloro-N-(4-methylphenyl)thieno[3,2-clpyridine-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 %.

AN

15
EXAMPLE 80
N-(4-Methylphenyl)-4-(piperidin-4-yloxy)thieno[3,2-c]pyridine-2-sulfonamide
hydrochloride
The synthesis was preformed essentially as described for compound of N-(4-
. 20  methylphenyl)-4-(pyrrolidin-3-yloxy)thieno[3,2-c]pyridine-2-sulfonamide hydrochloride.
& Yield: 16.2 mg (22.7 %). "H NMR (270 MHz, CH;0H-ds) 8 ppm 7.81-7.78 (m, 2H) 7.62
(d, /=6.93 Hz, 1 H) 7.13-7.04 (m, 4H) 4.05-3.94 (m, 1H) 3.90-3.88 (m, 2H) 3.63-3.58 (1,
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-Diftuorobenzyl)-4-piperazin-1-ylthieno[3,2-c]pyridine-2-sulfonamide

hydrochloride

Yield: 74.4 mg (39.2 %). 'H NMR (270 MHz, CH;0H-dy) & ppm 8.10-8.03 (i, 2H) 7.81
30 (d, J=6.68 Hz, 1 H) 7.16-7.05 (m, 3H) 4.37 (5, 2 H) 4.11-4.07 (m, 4H) 3.59-3.53 (m, 4H);

LC-MS 425 (M - H)"; Purity (FIPLC) 90 %.
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c] pyridi ne hydrochloride CN) 103

2-[ (2- Et hyl phenyl ) sul fonyl ] - 4- pi perazi n-1 -yl thi eno[ 3, 2-ej pyridine (N)
hydrochl oride 1: N 104

4- (Pi perazinyl)-2-(3-nmet hoxybenzyl - sul fonyl ) -thi enopyridine I (N)
hydrochloride I / N 105

2- (Benzyl sul fonyl ) - 4- pi perazi n-1-yl thi eno[ 3, 2-c] pyridine (N) hydrochloride
Il i N 106

4- Pi perazin-1-yl-2-{[4-(trifluoronethyl)benzyl]sul fonyl}thieno[3,2- (N

c] pyridi ne hydrochloride F N 107

2-[ (3-Bronobenzyl ) sul fonyl | - 4- pi perazi n-1-yl thieno[ 3, 2-c]pyridine Br /N
hydr ochl ori ggApMPUE gN 108

2-[(2,3-Difluorobenzyl)sul fonyl ] -4-pi perazi n-1-yl thieno[3,2- <N c]pyridine
hydr ochl ori a3 Cidombepzyy)-44piperapy-1-ylthieno[3,2-clpyridine-2-snlfonamide

2-[(4-Brono fonyl]-4-piperazin-1-ylthieno[3,2-c]pyridine ' (N)

hydr ochl ori gg&élxh?oﬁ?k JI N 110

2-{[ 2, 5- bi s{Teld:F14uang it nyl)) BEMNEWMR](310 ¥izy CH-GH @l pep@a R104+8.01CFS5 |,

L (i Nog hy PRSI ey SR 7 G 50 P 808 3104, w002 69 By MR RC-
hydrochl ori ggg 423@N - HY", Parity (HPLC) 90%.

Table 5
( )
= {
O£
10 S R
EXAMPLE R iy
8 4-(1,4-Diazepan-1-yl)-2-(phenylsnlfonyl)thienof3,2-clpyridine 5 (/N
hydrochloride ©/\ N _>
84 4-(1,4-Diazepan-1-y)-2-[(3,4-dichlorophenyl)sulfonyljthieno[3,2- Cl ' (N
c]pyridine hydrochloride ol ' N_)
( 85 | 4-(14Diazepan- 1-yl)y-2-[1-naphthylsulfonyl)thieno[3,2-cipyridine ~

®
2"\
K//Z

hydrechloride

86 4-(1,4-Diazepan-1-y1)-2-[4-tert-butylphenylsulfonyl}thieno[ 3,2~

c]pyridine hydrochloride >r©/

N
N,

87 4-(1,4-Diazepan-1-y1)-2-[3,4-dimethylphenylsulfonyl)ihieno[3,2-
clpyridine hydrochloride

o
N,
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112 2-{[5-Chl oro-2-(trifluoronethyl)benzyl]sulfonyl}-4-piperazin-1- 0" /N
yl t hi eno[ 3, 2-c] pyri di ne hydrochloride (* - CF3 N 113

2-[ (3, 5-Di met hoxybenzyl ) sul fonyl ] - 4-pi perazin-1-ylthieno[3,2- CNJI \
c)pyridine hydrochloride ~ .0 N\ 114

2-[ (2- Napht hyl et hyl ) sul f onyl ] - 4- pi perazin-1-ylthieno[3,2- ( /NIl

c] pyridi ne hydrochloride N 115 4-Piperazin-|l-yl-2-{[4-(],2,3-thiadiazol -5-
CN % Jl Y1) bentYl]sul fonYl}thienol 3.2-clPYri~ dine hydrochloride N NS
116 1-(4-Pyrrolidin-I-ylphenyl)-2-[(4-piperazine-l-ylthieno[3,2- o N
c]pyridin-2-yl) sulfonyl] propanone hydrochloride () N \ 117

1-[4- (D et hyl annno) phenyl ] -2-[ (4- pi perazine-1-ylthieno[3,2- 0 ' CNJI
c]pyridin-2-yl) sulfonyl] propanone hydrochloride J N its

1- (4- Br onoghen$fl ) - 22-[({-Bzopiopendzilfoeyt]-4y(1,t-fitzemoll IDRiew] 3¥¢r i di p-2-yl) N N
sul fonyl ] propanonquhhmggmgdm&MJOY 119 JitI< q%;
1-(3-N@thoxypheny|}- -[(4-pi perazin-1-ylthieno[ 3, 2-c] pyri dBn=2%yl )i (

89 2-(Phenylsulfonyl)-4-piperazin-1-ylthieno(3,2-c]pyridine

N N
hydrochloride ©/‘ E j
N

90 2-(3-Methoxy-benzenesulfonyl}-4-piperazin-1-yl-thieno{3,2- EN:]
C N

(\ 91 2.(4-Methoxy-benzenesulfonyl)-4-piperazin-1-yl-thieno[3,2- N

c]pyridine hydrochloride @/ [ ]
o) N

a2 4-Piperazin-1-y1-2- {[4-trifluoromethyl)phenyl]sulfonyl} thieno[3,2-
¢]pyridine hydrochloride

o_

c]pyridine hydrochloride

/!

N

S0

F

mm

N .

()

N

93 2-[2-tert-Butylphenyl)sulfonyl]-4-piperazin-1-ylthieno{3,2-
¢]pyridine hydrochloride

N

(]

94 2-[(3,4-Dichlorophenylsulfonylj-4-piperazin-1-ylthieno[3,2-
¢]pytidine-2-sulfonamide hydrochloride

g5 2-[(4-tert-Butylphenyl)sulfonyl]-4-piperazin-1-ylthieno[3,2-
¢Jpyridine hydrochloride

P
o |
Ab QQ 7@
=

96 2-(1-Naphthy! sulfonyl)-4-piperazin-1-ylthieno[3,2-c]pyridine . N
hydrochloride [ j

97 2-[(3-Fluorophenyl)sutfonyl]-4-piperazin-1-ylthieno[3,2-c]pyridine-
2-gulfonamide hydrochloride

= iKeS
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sul fonyl] propanone 10 120

1- Phenyl

t hi ophenols (R -SH), Cu2(1)0O DMV,
| NTERMVEDI ATE 60 tert-Butyl

b. HC1, neth

anol

-2-[(4-piperazin-1-yltlueno[3,2-c]pyridin-2- 0 N
y1) sul f onyl ] propanone (°
a 0 S5 Legend to Schene 6;

[ 3, 2- c]pyrldln 4-yl ) pi perazi ne-|-carboxylate 10

2-Brono-4
g,
tert-butyl

m Xt ure was
to elimnat

foll owed. T

w th ethyl

sol vent was
chr omat ogr &
t he desired
(s, 9H), 1.
(dd, J= 5.4
20 398. 91 (
4-( 2- br onot
procedure a
chl orot hi en
and.tert-bu
(30 m). Pu

-chl orot hieno[ 3, 2-c] pyridine (5.0 g,
101.2 mmol) was stirred in DVBO (20 nL) followed by addintion of

4- ( 2- bronot hi eno

Jlo N Schene 6 0 4 RA SNRISON Br NBr / S 1/
i) BOC protected am nes (R), K2CO,, DMSO ii)
ii1) NaOAc, oxone, water; iv) a.TFA

20. 24 mol ) and K2003 (13. 97

pi perazi ne-1- carboxylate (4.14 g, 22.26 mmol). The reaction
st a1 ed2@lreskPB8hifayD) Qhpiptrab@l Fikieno[ 1B pyaidied | 0N M At Ur € was| 1 NI er ed
e the caphonate and addition of water (50 ni) jandigihy| [wa
he phases Ver e separated and the aqueous phase jwag gxtri 15
acet at e.] The conbi ned organi c phases mere drlec ( SH)! and the
TYAPOoT A\ L H q.oh
phy usirg ﬁ' gce at e né% %? bcb er gi ve of
pr oduct YdW@PI‘éiiGZS% 99% pure "H NWR (270 VHZ % 418
52-1.63 (n1 1H), 3.42-3.47 (m 413), 3.61-3.64 n1141d ﬁ 22
1 He, 311), 7.35 (d, J=1 Hz, |1H). 804 (d. J= 5 4 Ft n z
M-HY  br| &2 ddinethoxmbenyDsuigyl]-NIERVEDAEEOBEL- t er t|- but
hi eno [ 3cRyehpwiddipid- vl ) - 1, 4- di azepane- | - cartoxy‘ Ehej spme
pove intiernedi ate was used starting from 2- br ofo-@-
o[ 3, 2-c]|pyridine (7.5 g, 30.45 mmol), K2C03 (6.7 g, 33 5 nunol)
yI 5 1,/4-di azepane-| -carboxylate (21.0 g, 152.42 mol) O
rifieatt (24 DitndthyRoleny )sulfonyl]-4-piperazin- 1-ylthieno[3,2-

¢]pyridine hydrochloride

()

102

2-[(2,5-Dimethylphenyl)sulfonylj-4-piperazin- 1 -ylihieno[3,2-
¢]pyridine hydrochloride

()

103

2-[(2-Ethylphenyl)sulfonyi]-4-piperazin-1-ylthieno[3,2-¢]pyridine
hydrochloride

()

104

4-(Piperazinyl)-2-(3-methoxybenzyl-sulfonyl}-thienopyridine
hydrochloride

()

105

2-(Benzylsulfonyl)-4-piperazin-1-yithieno[3,2-c]pyridine
hydrochloride

()

106

4-Piperazin-1-yl-2-{[4-(trifluoromethyl)benzyl]sulfonyl} thieno[3,2-
¢jpyridine hydrochloride

@

167

2-[(3-Bromobenzyl)sutfonyl}-4-piperazin-1-ylthieno[3,2~cpyridine
hydrochloride

()

108

2-[(2,3-Diflnorobenzyl)sulfonyl]-4-piperazin-1-ylthieno3,2-
olpyridine hydrochloride

()
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chromat ography 3.04 g of the title conmpound (Yield 25% .HPLC purity 92%

"H

10

NVR (270 Mz, CDC13) S 1.38 (s, 4.5 H), 1.43 (s, 4.5 H), 1.96-2.11 (m 2H),
3.36-3.41 (m 111), 3.46-3.51 (m IH), 3.65-3.87 (in, 611), 7.02-7.04 (m
111), 7.40-7.42 (m 1H), 7.94 (d, J= 5.4 Hz, 1H). mz = 411.97 (MH).

Coupling with thiophenols (Method M) -
4- (2-phenylthio)thieno[ 3, 2-c]pyridin-4-yl)-1,4-di azep ane-|-carboxyl ate

tert-Butyl
. (0.31 g,
(0.1 g,

m xture was
silica plug
crude produ
acet at e/ hex
yield 64%
4.5 H, 1.9
3.64-3.73 (
(m 511),
25 xidatio
4- (2- phenyl
30 A soluti
4- ( 2- phenyl
(0.21 g, O.
by .t he addi
ééctlon 10
i n“wat er (I

| NTERVEDI ATE 62 t er

t - butyl

15

4-(2-bronot hi eno[ 3, 2-c] pyridin-4-yl)-1, 4-di azepane-| - carboxyl ate

0.752 nmol),
0.75 nmmol ) was
sol uti on of benzenet hi ol

pul veri zed KOH (0.084 g,
(.016 g, 1.5 mml) in DM (1 nL).

1.5 mol ) and Cu2(1)0O
m xed wwth DVF (1 nL) before the addition of a

The reaction

heated
and el yt,
ct was pgu
anes (2/
00% pur

Q4B EndbertzAYsulioly [F4-pigtRein-1 §GEdnb[,B-cIpHidide UT
%Q:M% chloroform to give the crude
t by flash chromat ography using e
8) as eluent to give 0.21 g of the deg
‘H NMR (270 MHz CDC13) S 1.37 (s

e
pro te
ired pro
511), 1

1 ih a
0 The

N
duct ,

7-2140
m 211),
7.59-7. 4
n of thi

(1A {[2is(TrghagmatyRmngyiguliany} ¥-pipgrezsl-3. 53

yBhich8r3 3-cRBridiBnydddhoridd. 05 (d, J= 5.4 Hz,
3 (m 1H, 7.97 (d, J= 5.4 Hz, 111). m
o-derivatives (Method N) | NTERMEDI ATE

(Cﬁ‘t
,cﬂ

z = 442.
63 tert-

But vy

43 (s

£ 152

sul tionyl

bn of tents

[ hi 0)t hi
18 nmol )
Lion of

PYARNedte bonzyt s opylT-4-pthofezif-1Yitiend[3 - Bld@D

e%%ﬁ%&%#c]pyridin-4-y|)-1,4-diazepane-|
and NaQAc (0.5 g) in ethanol (10 niL),.
Oxone (0.64 g, 1.04 mmol) dissolved in

ne-l-ca(

(pH -5)
water (1

I
f ol

oxyl at e

owed
nL). [The

D miRkt ur
) was

Water (50 nL) and ¢

and the aqu
phases were

eous pha

&-{{ieGhls¢-2-(tridabroat thifbentydjsulfbfy1}-piphcheibl+ ong

geedn 2-cFlidinG oY aES.0n of the SMwas ¢
ﬁ oro?éﬁ%?huw Qﬂc wer e added. The phas

se was extracted with chloroform The

et e
bt

es weré s

conbi ned

Q 0)
ter] 8 h.
af ed

organj c

OTiEd o

Ve, SISt bendy T - Y FiHra Ay Ithiono[3,2-

clpyridine hydrochlorids

)

114

2-{(2-Naphthylmethyl)sulfonyl]-4-piperazin-1-ylthieno[3,2- -
c|pyridine hydrochioride

()

115

4-Piperazin-1-yl-2-{[4<1,2,3-thiadiazol-5-
ylybenzylisulfonyl} thieno[3,2-c]pyridine hydrochloride

()

N
N-8

116 1-(4-Pyrrolidin-1-ylphenyl)-2-[(4-piperazine-1-ylthieno[3,2- QBJJ_ i
¢lpyridin-2~y1) sulfonyl] propanone hydrochloride . [ j

N

117 1-[4-(Diethylamino)phenyl]-2-[(4-piperazine-1 -ylthieno[3,2- o ! N
¢}pyridin-2-yl) sulfonyl] propanone hydrochloride ~ WG)J‘ [ j

1 N

8 1-(4-Bromophenyl)-2-[(4-piperazin-1-ylthieno[3,2-c]pyridin-2-yl) o | N
sulfonyl] propanone M [ j

Br N
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5 evaporated to give the crude product which was purified by reverse-phase
chromat ography (10->90), to give 0.191 g of the desired product as yellow
oil (Yield 86% 98% pure. 1H NWR (270 MHz, CDC13) 6 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, J= 5.4 Hz, 1H), 7.48-7.61
(m 3H), 7.76-8.01 (m 3H), 8.06-8.08 (m IH. nmz = 474.01 (M+H). 10
Renoval of the t-butyl-carboxylate protecting group (Method 0) EXAMPLE 83
4- (1, 4-Di azepan-1-yl)-2-(phenyl sul fonyl ) thi eno[ 3, 2-c] pyri di ne hydrochl ori de
tert-Butyl

4- (2- phenyl sul fonyl )t hi eno[ 3, 2-c] pyridi n-4-yl)-1, 4-di azepane-| - car boxyl ate
15 (0.165 g, 02348 mol) was dissolved in DCM(2Z AL) and II—Pb(J+ T NVaS

added. The: reactiqn m r sstirred for t. The sal v eyaporiat ed.
Met hanol ahd HC1 i %(%'%%‘P’&\R%@a@d’é‘ﬁ“?‘%l %‘%“e? %3%f1%1}&8.'21y§}8 Me Kg\gyr ed
HO salt, yield 859fondogsences 1H NWR (270 MHz, CHOH d4) -6 2. 45-p. (Im
2H), 3.45-3.52 (m| 2H), 3.70-3.79 (m 2H), 4.18-4.22 (mj 2H), 4.B0-4.40 (m
2H), 7, 62- F—FetmsH—F-9%fe—Jd—=5-4-Hz_4H) 8 11 20 (dd-J=.5.411
iz, IH), 841 (d, |JEt i et yiendl 3 pdgidmg LAY | NTERVED! AT
tert-Butyl| 4- [ 2- (4¥9efevimppiopheunyl ) t hi o] éﬁ@y E
thieno[3,2-c]pyridin-4-yl)-1, 4-di azepane-1- carboxyl ate 25 The prpdit Mwas
prepared according to Method M Purification by flash chronatography using
et hyl acetate/ hexanes (2/8) as eluent gave 0,035 g, 99% pure. 1H NWR (270
Mz, CDC13),S 1.28 (s, 9H), 1.38 (s, 4.5 H), 1.43 (s, 4.5 H), 1.98-2.03 (m
oH) . 3.35- 3R 111), 3.46-3.52 (m 1H), 3.62-3.72 (m 2H), 3.77-3.93
A4H), 7.04 (d, J= 5,4 Hz, 113), 7.27-,47.34 (m 4H), 7.54-2456 (m 1H), 7.95
W(d, J= 5.4 Hz, 1H).7mz = 498.0 (M 30 110 | NTERVEDI ATE 65 tert-Butyl

4-[2-(4-tent-b ylp sul f ony] teno fi 5 R1,0
3, 2-c] pyri dbr 4-di,azm -1lp car e fromtert-butyl
4-[2-(4-tert-busg nyl)thio]thig 2-c] pyridon-4-g 4-

5  Legend to Scheme 6: i) BOC protected amines (R“), K,CO;, DMSQ; ii) thivphenols (R'-SH}, Cuy(1)O,
DMF; iii} NaOAc, oxoue, water; iv) a. TFA, b.HC], methanol

INTERMEDIATE 60
tert-Butyl 4-(2-bromothieno{3,2-c]pyridin-4-yl)piperazine-1-carboxylate
10 2-Bromo-4-chlorothieno{3,2-c]pyridine (5.0 g, 20.24 mmol) and K2CO5 (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 (MgSQO4) 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. "
NMR (270 MHz, CDCl3) 6 1.48 (s, 9H), 1.52-1.63 (m, 1H), 3.42-3.47 {m, 4H), 3.61-3.64
(m, 4H), 7.22 (dd, J= 5.4, 1 Hz, 1H), 7.35 (d, J= 1 Hz, 1H), 8.04 (d, J= 5.4 Hz, IH). m/z=
20 398.91 (M-+H), bromide pattern.
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5 di azepane-1-carboxylate (0.035 g, 0.070 nrnol), Oxone (0.17 g, 0.28 mmol),
NaQAc (0.5 g) in EtOH (2 niLfoll owed by reversed phase chromat ography
(40--*70), gave 6 ng of the product. Yield 17% 98% pure. 1H NVR (270 Mz,
CDC13) 6 1.32 (s, 9H), 1.35 (s, 911), 2.05-2.15 (m 2H), 3.45-3.62 (m 2H),
3.75-4.13 (m 6H), 7.20-7.27 (in, 5H), 7.58 (d, J= 10.8 Hz, 1H), 7.93 (d,
J=10.8 Hz, 1H). mz = 530.0 (M+H). 10 | NTERVEDI ATE 66 tert-Butyl

4-12- (3, 4-di met hyl phenyl )t hi o] thieno[3,2-c]pyridin-4-yl)-1,4-di azepane-| -
ear boxylate The title conpound was obtained according to Method M
Purification by flash 15 chromatography using ethyl acetate/hexanes (2/8) as
el uent gave 0.022 g, 95% pure, 1H NWR (270 WMHz, CDCl13) 8 1.38 (s, 4.5 H),
1.43 (s, 4. NHBRMEDRATE. A4 (in, 2H), 2.21 (s, 3H), 2.22 (s, 3H), 3.37-3.45
(m 2H), 3.47-3.50 2 ,3.77-3.95 (in, 4H), 7.01-7.12 (m_ 3H), 7.16 (s,
1H), 7.53 (gby 43.&21,’“?.!11%}3“2Ff)z,"clflwém(“‘érp’l)31|;B~§!a&eme-1r%tb0wlate= 470. 3
(MeH) . 20 | NIERMERAERuR Gbove intermediate was used starting from 2-bromo-4- . |

tert-Butyl 4-%2- 3, 4- di met hyl phenyl ) sul fonyl ] thi eno[ 3, 2-c] pyridin-4-yl)-1,4-d
i azepane- 1chiee [bielprideedid & B.45 mmol), K2CO5(6.7 g, 33.5 mmol) and fers-butyl

tert-Butyl 4 - di t, i ' - rigdins4-yl) - -

di azepan%- 11%5@%%&%'16%&;&%%%&3% %18%2%f@%%§é@b ?‘ﬁ‘.)ﬁ“@-}caﬁ&i@ %ﬁl );
NaOAc 25 ( OclomitopmafhyOBl0¢ 2 ofihe it doppeahdaYidle vey:s 8R L ohasey ofw oMBNBI aphy
(40-->70), 9 of the roduct. Yield 38% 92% pure.'H NVR (270 MHz, CDC13)
8 1.35 (s, @ﬂ?%%@él%)zgléﬁ](& 45D, 14383453, 61962 B @ 28D)5D3¢-3 A1 (rHiD),

3.83-3.88 (quelH)y, 1 41088-A:l ol (M. T _(m 1H),
7.73-7.75 (?346 %?)11)(1,“’ éﬂgfd?%ggg @1‘5&? Zl?z 7@0@’ %?I%’ 724056%% ](Iﬁﬁﬁgz (‘fgo 111

| NTERVEDI ATE4GE:, 1 8. tra/Bat4fl1.97 (M-+H).

4-12-( 1-[gapht hyl )t hi n]thi eno[ 3, 2-cj pyridin-4-yl)-1, 4-di azepane-| -

car boxyil te The title conpound was obtained according to Method M
Purificati omotiylifd wih tRiophadIB0ELéPM) Usi ng et hyl acet ate/ hexanes (2/8) as

B

el uent gave 0. 055 g. HPL% purity 99
INTERMEDIATE 62
teri-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 mmoti) and Cux(T)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) 8 1.37 (s, 4.5H), 1.43 (s, 4.5 H), 1.97-2.10 (m, 2H), 3.36-3.43 (m, 1H), 3.46-3.53
(m, 1H), 3.64-3.73 (m, 2H), 3.78-3.96 (m, 4H), 7.05 (4, J= 5.4 Hz, 1H), 7.22-7.32 (m, 5H),
7.59-7.63 (m, 1H), 7.97 (d, J= 5.4 Hz, 1H). m/z = 442.15 (M+H).

I/M\

25
Oxidation of thio-derivatives (Method N)

INTERMEDIATE 63

tert-Butyl 4-(2-phenylsulfonyl)thieno|3,2-c]pyridin-4-y1)-1,4-diazepane-1-carboxylate
30 A solution of fert-Buiyl 4-(2-phenylthio)thieno[3,2-c]pyridin-4-y1)-1,4-diazepane-1-

catboxylate (0.21 g, 0.48 mmol) and NaOAc (0.5 g) in ethanol (10 mL), (pH ~5) followed

by the addition of Oxone (0.64 g, 1.04 mmol) dissolved in water (1 mL). The reaction
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%'H NVR (270 MHz, CDC13) 6 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= 8.1, 1 Hz, 1H), 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 111). nmz = 498.26 (M+H). 10
| NTERVEDI ATE 69 test-Butyl 4-[2-(1-naphthyl)sul fonyl] thieno
[3,2-c]pyridin-4-yl)-1, 4-di azepane-|- carboxylate Procedure B from
tert-Butyl 4-[2-(l-naphthyl)thio]thieno[3,2-c]pyridin-4-yl)-1,4 15

di azepane-| -carboxylate (0.055 g, 0.112 mmwol); Oxone (0.27 g, 0.448 mol);
NaOAc (0.5 g) in EtOH (2 nmL) followed reversed phase chromat ogr aphy
(40-*70) gave 15 ng of the product. Yield 26% 93% pure. 'H NVR (270 Hz,

CDC13) 6 1. é&t&@wa@hﬁned%:t@@far il@h (.mdmo%&ﬂ@xon% éé@?.g) ﬁ?wa(t@ﬂ (1&% wa§ac’7c§d3 86 (m
2H), 3.95-4.16 (m : 2-7.99 (m
2H), 8.18 (Hull, 009E180110f-ﬁ’le SMI)WIS @t@@é%af@ﬁ(h Water k50 m@)wﬁ@l@@fm (@@rleH) m z

= 524. 22
4-(1, 4-Di gzl\ég%%%ddf l E ;%Ef%‘kveieae aﬁaltegrag% enfl-'lflej‘ous %Sﬁms eﬁtlraécﬁeélvrlg} 2-c] pyridine
Zy ?rz OF?IBO El [ (gle)rﬁt;érm él’l‘the-dauibjﬂed orgamc pha?]es were dried over (MgS;)@ the solvent was "
1 chl or ophen S t hi eno r n-4- 1, 4- ne-

| - car boxy| SEPTHES toga%ﬁﬁe)@aij i ug'! i &’ﬁ# Bwréeﬁlb%ﬁ‘éﬁ%rp Bt %ﬂa 3@@5@235 A
b lid, I t 1 bed
Sbove. '%&&Q’%%b%@%’@?“9“%%%%@§ﬂe%ﬁed RS RERCR Y RIS B57) S ?Si“goe
(m 111), NER-Z76RHCDED), S V286; 52D, 1.88 (s, 4.31)), 1.29-2833nD3H{, 151314380
3.87-3.74 211 6 44 0- 3
M5 M z 542((?9}\/#@% 52[% 347 %mel%bﬁggbnél_&%@% 8%%%)(%%)@1@003 (ﬁ}réa%a‘éﬁ%r 1%31 ge

id, b d ab 1H
MR (270 s LT8R BTk ”8’?%)@@1 hgoes o ‘?““’ﬁ?"wﬁ @Zi’@ms% 1R, 8.05

(dd J=1(8.58, 1.98 Hz, 792(d J—686Hz 7.83 (d, J= 8.44 Hz,
1H), 7.69 (

3. 76-3. 69 (Hmow o e P‘%y“?r?%yléﬁﬁ‘l“tg“%% o (1}%;?"“9@%? Y6 Wy any

(Mrl). EXAMPLE 83
4-(1,4-Diazepan-1-yl)-2-(phenylsulfonyl)thienof3,2-c}pyridine hydrochloride
tert-Butyl 4-(2-phenylsulfonyl)thieno[3,2-c]pyridin-4-y1)-1,4-diazepane-1-carboxylate

15 (0.165 g, 0.348 mmol) was dissolved in DCM (2 mL) and TFA (1 mL) was added. The
reaction mixture was stirred for 2 h. The solvent was evaporated. Methanol and HCl in
sther was added (x 3) to give 0.118 g of the desired HC1 salt, yield 85%, 98% pure. 'H
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, SH), 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-y1)-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 Mz,
CDCl) & 1.28 (s, 9H), 1.38 (5, 4.5 H), 1.43 (s, 4.5 H), 1.98-2,03 (m, 2H), 3.35-3.41 (m,
1H), 3.46-3.52 (m, 1H), 3.62-3.72 (m, 2H), 3.77-3.93 (4H), 7.04 (d, J= 5.4 Hz, 1H), 7.27-
7.34 (m, 4H), 7.54-7.56 (m, 1H), 7.95 (d, J= 5.4 Hz, 1H). m/z = 498.0 (M+H).

30
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5 EXAMPLE 85

4- (1, 4-Di azepan- 1-yl ) -2-[ 1- napht hyl sul fonyl )t hi eno[ 3, 2-c] pyri di ne

hydrochl oride The title conpound was obtained fromtert-butyl
4-[2-(1-napht hyl ) sul fonyl]thieno-[3, 2-

c]pyridin-4-yl)-1, 4-di azepane- 1-car boxyl ate (15 ng, 0.029 nnnol) follow ng
Method O to 10 give 12 ng of the desired product yield 90 % 95 % pure. 'H
NVR (270 MHz, CH3OHd4) 8 2.40-2.50 (m 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, J= 8.1 Hz, 1H), 8.20 (d, J= 8.1 Hz, 1H), 8.48 (s, 1H),
8.53-8.56 (m 1H), 8.83-8.86 (m 1). nlz = 424.06 (MH HCl). 15 EXAMPLE 86
4- (1, 4-Di az@ﬁ%ﬁRME?MTEﬁ[M tert-butyl phenyl sul fonyl)thieno [3,2-c] pyridine

ZYFFZO((IT ? ;'r 7t l{?" %%Lﬁefec%typprﬂ%n%uﬂo nyl 1%1619{3 apyrl 111-4-?(}} IyJI-dlazepane—l-

sul fonyl ] t hesebotgdaté- c] pyridin-4-yl)-1, 4-di azepane I-carboxyl ate (6 ng, 11.3

mol ) 20 followi ng Method O to e 4 ng o desired product, yleld 76 %
88 % pure. PIcodure W@W‘Eﬂdﬁcﬁ# uylpb%é)ﬂelg thign[3, 2clawidn-49le - 2H) |

‘;’ gé ‘;’ é% gg‘f]hze%li)ie 1- §ar@§x3?%ty%(\)](_)§'3 g, Ozd'}bmlﬂk}%%x‘bngg%(gkoojﬁ(mm%ﬁlaéAg% %m 2H),

1H. mz = #£30 Eﬁ(BH((%ﬂfﬁﬁovEédﬁwﬁiﬁEer&ﬁ phase chromatography (40>70), gave 6mg of the
4-(1,4-Diaz an-1-y phenyl sul f on t hi eno ridine
nydirochl or atjédqqﬁ@hddtm&% reR R OO e P Ebh L aiE REby 1 3264 B o
di net yl phe
sul fonyl ]t h?gn%[lg( 2)3 Sd? gzgﬂﬁ%}’ i75 4d13azé61<';1I e72f0 Z:%Fr]g PPé7 58{ my, 0,012
(IO) 30 fold. &Hm@i)}/@@ﬁcﬂdl,ﬁ]tﬂcﬁﬂz%ﬁ)m ﬁﬁ‘D(t@é+H)35| red pr oduct yield 88 %
0

pugq 1H NMR (270 MHz, CH3OH-d4) S 2.34 (s, 6H), 2.45-2.55 (m 2H),
3.42 3.81 (m 2H), 3.67-3.76 (m 113 2H), 4.10-4.20 (m 2H), 3.58-3.70 (m

2H) , 7. 39- TIMEREDIMIE 66. 64-7.67 (in, 1H), 7.79- 7.84 (m 2H), 7.89-7.91
(2m[ (i-H) Br o?mg?(el%‘yﬂy) @a{%%fygﬁﬁ,egyl@ggﬁgﬁzy]%?&%ﬂpéﬁdﬁ)glafﬂeqzsmedi ne
carboxylate
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) & 1.38 (s, 4.5 H), 1.43 (s, 4.5 H), 1.96-2.04 (m, 2H), 2.21 (s, 3H),
2.22 (s, 3H), 3.37-3.45 (m, 2H), 3.47-3.50 (m, 2H), 3.77-3.95 (m, 4H), 7.01-7.12 (m, 3H),
7.16 (s, 1H), 7.53 (dd, J= 5.4, 1 Hz, 1H), 7.94 (d, J= 5.4 Hz, 1H). m/z = 470.3 (M+H).

20 INTERMEDIATE 67
( tert-Butyl 4-{2-(3,4-dimethylphenyl)sulfonyljthieno[3,2-c]pyridin-4-yl)-1,4-diazepane-

1-carboxylate
Procedute B from feri-Butyl 4-[2-(3,4-dimethylphenyl)thio]thieno[3,2-c]pyridin-4-yl)-1,4-
diazepane-1-carboxylate (0.022 g, 0.047 mmol); OXONE (0.11 g, 0.19 mmol); NaOAc

25 (0.5 g) inEtOI (2 mL) followed by reversed phase chromatography (40—-70), 9 mg of the
product. Yield 38%, 92% pure.'H NMR (270 MHz, CDCls) 8 1.35 (s, 9H), 2.08-2.20 (m,
2H), 2.33 (s, 6I1), 3.52-3.59 (m, 2H), 3.83-3.88 (m, 2H), 4.08-4.18 (m, 41), 7.21-7.28 {m,
2H),l7.31—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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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] pyridin-4-yl}-1, 4-di azepane-|-carboxyl ate (26
ng, 0.047 mmol) in CH2C12 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 twice re-dissolved in MOH and concentrated in vacuo. The

resi due was again dissolved in McOH and an excess of IMHO in diethyl
ether (4 mL) was slowy added to the solution. Renoval of the solvents in
vacuo afforded the title conmpound (21 ng, 91 % as a yellow sh solid. 1H NWMR
(270 MHz, CH3OHd4) S 8.41 (s, 1H), 8.06-7.99 (m 2H), 7.92 (d, J= 6.86 Hz,
1H), 7.87 13NVERMHEIWATHH] 7.66 (d, J= 6.86 Hz, 111), 4.38-4.31 (m 2H),

B s o BBt ot EudpR v tifhnestehors -y o b #bseingd: 2 59 (11

2- (Phenyl sulchsbaxylated- pi per azi u- 1-yl t hi eno[ 3, 2-c] pyri di ne hydrochl oride 20 To
a stirred solution of tert-

. b I ) . .
4- 2- ( phenylBRis f%}l@%{%‘{%ﬁ@faﬁyﬂ?ﬂiam%dmg A Yihpd M Furbicqtiondy gyl at e (350
my, 0.819 mﬁﬁﬂo}na{d%ré%%?%\ﬁ/‘i@h eﬁ@?a&%@@ﬁex&’fé@rﬂ%{g &&@%ﬁ@@@.@ﬁs@@mﬁ&ﬁ@ ggction

was nonitored by en all starting erial Wwas consuned, 't

chr omat ogr arkh;s HOWER. @70 Mk, GD@Eeakk 37 (shé5 BHotldd (s, 45d1) he9R:28my 2H),A 100 r

purification hy ar.ap i C res [ 0C- rial reated

wi th HCl inge KBk Eﬁiﬁe&éépﬁﬁpo %%@%@a%ﬁafﬁ[}%&iﬁ: ﬁhezt Lﬁ)’g\ég%lé\a{fant was
removed. Et ker I‘Pﬁ,slﬁﬁcl’@ﬂ)»-?.ghgﬂ [eNY roFusahe di), 3 deEanl o0, (HEReaie three
times) to renove the excess HCl . The remai ni ng ether was finally evaporated
in a Speedvam, HdhevatriaBap (MYl d 18 % HPLC purity = 98% mz = 360.0
(MH) . " HONVR (270 MHz, CH3CH-d4) 8 ppm3.56 (m 4 H) 4.08 (m 4 H) 7.68

(in, 4 Ill) 7.77 (dd, J=6.60, 0.79 Hz, | H) 8.04 (d, J=6.33 Hz, 1 H) 8.12 (m
2 H 8.39 (ANTERBIEDIATEGHz, | H). 114 ... .. . e
EXAMPLE 90

9 . - .
2- ( 3- Met hoxy@'5ERSE A2t marlyDauiionydithion 3 2-prridipehy)-3: 4 RTERE-dr ne
hydrochl ori dgrhoxylate . . . .
4-[ 2- (3- Met hoxy- phenyl sul fanyl ) - t hi eno[ 3, 2-c] pyri di n-4-yl ] - pi perazi ne-
1- car boxyl i @reseitute Belrom bert-Putyd $+[@(1waghtlagiitaio d[8 Bralgyrrdin-Hofy L.t ophenol
(130 41’151 diazepane-1-carboxylate (0.055 g, 0.112 mmol); Oxone (0.27 g, 0.448 mmol); NaOAc (0.5
g) in EtOH (2 mL) followed reversed phase chromatography (40-—>70) gave 15 mg of the
product. Yield 26%, 93% pure. "H NMR (270 MHz, CDCls) & 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-y1)-2-[(3,4-dichlorophenyl)sulfonyl]thieno[3,2-c|pyridine
hydrochloride

25  tert-Butyl 4-{2-[(3,4-dichlorophenyl)sulfonyl]thieno{3,2-c]pyridin-4-yl}-1,4-diazepane-1-
carboxylate was prepared from 3,4-dichlorothiophenol (60 mg, 15%), as a beige solid, by
the application of the general procedures A and B described above, TH NMR (CDCls) §
8.27-8.14 (m, 1H), 8,11-8.04 (m, 2H), 7.87-7.80 (m, 1H), 7.67-7.62 (m, 1H), 7.26-7.20 (m,
1H), 4.18-3.98 (m, 4H), 3.87-3.74 (m, 2H), 3.61-3.44 (m, 2H), 2.20-2.00 (m, 2H), 1.33 (s,

30 9H); MS m/z 542 (M-+1). The title compound (50 mg, 95%) was obtained as a beige solid,
by the application of the general procedure C described above. '"H NMR (270 MHz,
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5 I'mol)

and tert-Butyl

4- ( 2- bronot hi eno[ 3, 2-c] pyri di n-4-yl ) pi perazi ne-1-carboxylate (215 1ing, 0.52
mol ). 120 ny, 50% were obtained by the application of the general Method M
descri bed above. 'H NWR (270 MHz, CDC13) J 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; MSnmz 458 (Mtl). The title conmpound C 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-|-carboxylic acid tert-butyl (7 mg, 7%, after triturating wth

di et hyl

ether, as a beige solid, by the application of the general

pr ocedur esCH:@Hel405 debclsi HOW 838 ¢de’= 1.85 HrVRLY, 2706 (4 = £EBODR8 B.8MB1 (s, 1H),

8.09 (d, J 0-7.23
(m 1H) . A 2"%‘%‘?1%{2523@ @%“}’ g“%% fig) pgodo s %ﬁ?%&‘ﬁ) %%Iﬁfé:’ z 390
(Mrl) . EXAWRIZE)4.24-4.16 (m, 2H), 3,76~ 369 (m, 2H), 3.51-3.43 (m, 2H), 2.52-2.42 (m, 2

2- (4- Met hoxy ‘P%rhﬁenesul fonyl) - 4-pi perazi n-1-yl -t hi eno[ 3, 2-c] pyri i ne

hydr ochl or P&

4-[2- (45 Met hoxy- phenyl sul fanyl ) -t hi eno[ 3, 2- e] pyri di n-4-yl ] - pi perazi ne- 20
l-carboxylic acid tert-butyl ester was obtained from 4-net hoxyt hi ophenol

(130 ul,

1ERADIBLIESY tert - butyl

b oo S LAY D AR PGB B Gl T 10

descri bed abowie co&lﬂohh@w@i&l&aﬁdbﬂﬁ‘oﬁ%%htﬁ4 IZ-{rﬁnﬁ}ﬁlthyQ)stifonyﬂt}ﬂ@wS[?’Q? (m 4

H), 3.58- 3.65

d, J=5.54

{ Hz, 1 H), q]p@gmégl -yi)- 12}(11&23?@167{ ggbqa{yjf@e (%m@ 0}%29 nym% fcﬁ{pmgg%[e%@d to 1 H;
\NB n z 1658%&%}.1}11 g of the desn'ed product ield 90 ( 395 % pure "H NMR (27? MHz, CH;0H-d,)

4-[2-(4-ne

hoxy- phenyl sul f anyl) hleno 2-c|lpyridin-4 -plpera2|ne | -carb

oxylic aci d2.40ex30-(oy2H), B43-8155\ms2idp Ba5HeTH (B 2Ht. 0232 (mszﬁ),éIZ(i&MG i qui d by

02 2L, 20 B TR R TR R T

2. 727 TRR AT, 1141)19 53858l 4. &.53- 850 B mBL24 RBIREEN 19 (10, 21

MBS mz 490 (Mrl). Thé title conpound was thefeby obtained fol

owi ng

Procedure C): 1H NWR (CD30OD) 6 8.25 (s, 1H), 8.09-7.89 (m 3H), 7.69 (d, J =
1156 dg17-7.10 (m 2H), 4.00-3.93 (m 4H), 3.87 (s, 3H),
aie E R Ns

. 55-

20

25

30

mz 390 (M+l). EXAMPLE 92
4-(1,4-Diazepan-1-yl)-2-[4-tert-butylpkenylsulfonyl)thieno[3,2-c]pyridine

hydrochloride

The title compound was obtained from ferz-butyl 4-[2-(4-tert-butylphenyl)-
sulfonyl]thieno|3,2-c)pyridin-4-yl)-1,4-diazepane-1-carboxylate (6 mg, 11.3 mmol)
following Method O to give 4 mg of the desired product, yield 76 %, 88 % pure. 'H NMR
(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-

EXAMPLE 87
4-(1,4-Diazepan-1-y1)-2-[3,4-dimethylphenylsulfonylthieno[3,2-c]pyridine
hydrechloride

The title compound was obtained from ferr-butyl 4-[2-(3,4 dimethyiphenyl)-
sulfonyl]thienof3,2-c]pyridin-4-yl}-1,4-diazepane-1-carboxylate (6 mg, 0.012 mmol)
following Method O to give 6 mg of the desired product, yield 88 %, 89 % pure. "H NMR
(270 MHz, CH3OH-dy) 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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5
4-Pi perazin-1-yl-2-{[4-trifluoronethyl)phenyl]sul fonyl}thieno[3, 2-c]pyridine
hydr ochl ori de 2-
([4-(Trifluoronethyl)phenyl]thin}-4-piperazin-1-ylthieno[3, 2-c]pyridine
(0.42 mmol) was dissolved in TFA (1.5 nL) at OC, stirred for 15 mn and
H202 (100 L) was added. The m xture was stirred at room tenperature 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 mg (86.2 %9. 1H NMR (270 MHz,
DVMSO- d6) 6 m 9 %g é 8. 35 (d, J=8.44 Hz, 2 H)
8.12-8.05 (2%3 43]—%4?0 %ra), 3ﬁ§63’§3m422H)r7$%73191&I§~m6661ﬂ674m) 18)3278. 31 (m

gH% [ 2Ltc_e?? 88312(% éﬁ,beny%& %W)}(Sz?ﬁgg’%l gglré)nl@ Weno ,2-Cc] pyridine

hydrochl oride The title corrpound was prepared foI | om ng Method MO Yield:

10.6 ny (G%A%P égg [[2- tert-butyl phenyl)sulfonyl] -4-pip erazin-1-ylthi
eno [ 3,2 @ i ne hydrochloride. 1 H NWVR 20 (270 M—Iz DMSO-d6) S ppm

9.57 (s5 172H4-Bréd i . 1H) 7.68-7.55
o 4|(_|;$ 5 8;[1% rd ‘Zlfnmz )srﬂfo@}%(l\%ﬁl-ﬂ%zﬁﬂﬂn ¥ ﬂhuﬁm?.ﬁz-%] ti 9H) lI:DC- VB 400 (M
- H+; PuribygroeBloride 909 EXAMPLE 94 25

2-1(3, 4- Di | di ne- 2- sul
oham de . run oBAERNLHIY RO WeslaadedUBRL BEA Madohl b R DT Lt hod
M 0. Yield bmropgerr@ﬂ@a]zh@n@@ 2- cﬂ}bjmm y@}ZY@-d&AﬂzpanBME@rhiﬁz)yla& pﬁm@ 03)@7( s, 1 H

851(sl 8.06-7,94 (m 1) 7.70- 68(m1H)
.77 @Oliﬂlﬁﬂ@% %@#}1(, ﬁ?actr% m@é@ foi2s albopvedyip %& 3%} lEmpPE#HTey ( HPLC)

9 % ]1@6 B E4@min and then concentrated in vacuo, The residue s twme re—dl solvedl

2- [(4tert ButI_)I/IphenyI)squonyI]- - pi perazi n- 1-yl thi eno[ pyri

hydr ochl or IMROT enchensicqrgrattl ig vaguogThenesidye Was againatissoWedin Meﬁlﬂ‘a‘ndraad t o pH -6
(4 cert barsTanangi e Resp! SBnafio febogy eoded o s sobiipphemmlenes o
solvents in vacuo afforded the title compound (21 mg, 91 %) as a yellowish solid. "H NMR
(270 MHz, CH30H-d4) & 8.41 (5, 1H), 8.06-7.99 (m, 2H), 7.92 (d, /= 6.86 Hz, 1H), 7.87-
15 7.80 (m, 2H), 7.66 (d, J= 6.86 Hz, 1H), 4.38-4.31 (m, 2H), 4.22-4,14 (m, 2H), 3,74-3.67
(m, 2F), 3.50-3.42 (m, 2¥), 2.51-2.39 (m, 2H}; MS m/z 452 (M+1).

EXAMPLE 89
2-(Phenylsulfonyl)-4-piperazin-1-ylthieno[3,2-c]pyridine hydrochloride
20 To astirred solution of tert-butyl 4-[2-(phenylthio)thieno[3,2-¢]pyridin-4-ylpiperazine-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 freated with HCI in ether . The solution
25  was centrifugated and the supernatant was removed. Ether was added, then centrifugated
and decanted (repeated three times) to remove the excess HCL. The remaining ether was
finally evaporated in a SpeedVac concentrator. Yield 18 %, HPLC purity = 98%, m/z =
360.0 (M+H). "H NMR. (270 MHz, CH30H-d,) 8 ppm 3.56 (m, 4 F1) 4.08 (m, 4 H) 7.68
(m, 4 H) 7.77 {dd, J=6.60, 0.79 Hz, 1 H) 8.04 (d, J/=6.33 Hz, 1 H) 8.12 (m, 2 H) 8.39 (4,
30 J=0.79 He, 1 H).
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5 mol) in ethanol (30 nL). The m xture was stirred in roomtenperature for
2 h and nore oxone (0.52 g, 0.84 mmol) was added. The reaction was stirred
over night. Water was added to the m xture, extraction with dichl oronethane
(2X 20 nL) and the solvent was renoved. The products were purified by
preparative HPLC. Yield: 41.9 ng (22.09%9. 'H NWR (500 MHz, CH30H-d4) S ppm
8.38 (s, 1 H 8.05-8.01 (m 311) 7.80 (d, J=6.59 Hz, | L -- 10 H 7.71-7.69
(m 2H) 4.15-4.13 (m 4H) 3.59-3.57 (4H) 1.37-1.33 (m 9H); LC- M5 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 titl Fﬁiz% was prepared followng Method MO Yield: 3.4 ng (0.2
%. 'H NWR , DVMBO-d6) S ppm9.34 (s, 1 H 8.82 (s, 1 H 8.44 (s, 1
H) 8. 26- 8. 0@-@HVlethok-bénadéhesulfimy()M-pipkhazih- V-9k-thickb[1,29c] phiridiBe BYhdcori@en 4H) ;

LCG-MS 410 (M Puri t 95% 2 MPL

2- Ej( 3- EI gor &ﬂ%&é}ﬂ?@?ﬁ?@ﬁsgﬁrﬁ’%@ﬁﬁﬁ P @?%ﬁﬁé’i@%erﬂ%?‘pyn di ne- (2) ; gl f ona
m de ro

o) | OV e e dtathudr Gl Rl e SR Mdietd Tl 0 00
KOH (56 rﬁ'rg nmn@l) amﬂoaear-mgl ecpzmo@rmﬂnag:p 2-2}@yﬁdﬁ—4r-mmpe)razme-mm;b(oiymue)(215The

] h d t 0cC ight .. T. ] | t h
T ca pl ug g eams e e sino ey Feslstic bbbl Fhatoat SEa”
(1.5 n) at c@@mwaﬂm Sﬂmkqmwm ebory 89 4906, 45),9 40-3 5208, 4 193, 48 was

added and the m xture was stirred at room tenperature over ni 2M NaCH
was added, 3e627t(naétfl)o$r7ﬂn(s,ﬁP@u?ﬁéé&df%w vasSHEd I\H)tﬁ%rﬁ%’e(naﬁd%s B16d38 was

eroved.  TISREARLEn WSS I BUIA (e, BY PRERAS AR GBS riL Bl chon B 1o 016
d, J=5.189 Hzs tﬂer&ﬂb»rehb%na‘ﬁiﬂﬁn@r(a (Zhﬁeﬂ%x?@hgnyﬁsalféml) t}ﬂ,ékﬁ[s’iﬁ)c]p’&naﬁ-é( §l]- 4 H
(4H obscured b sol ven 99%

EXAMPLE 98 5’113? Yy W\E‘ 113&&5% teri- Eufar@ép&ﬁ/ﬁ iy F%waélﬁs r@thzhétﬂwrhea.aﬁ@

hydrochl ori %@1ge solid, by the application of the general procedures B and C described above. 'H
NMR (270 MHz, CD;0D) 8 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 vz 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-y1}-piperazine-

20 1-carboxylic acid tert-butyl ester was obtained from 4-methoxythiophenol (130 ul, 1
mmol) and ferz-butyl 4-(2-bromothieno[3,2-clpyridin-4-yl)piperazine-1-carboxylate (215

7 “

mg, 0.52 mmol). 100 mg, 42% were isolated by the application of the general Method M
described above. 'H NMR (270 MHz, CDCl;) 6 1.48 (s, 9 H), 3.40-3.47 (m, 4 H), 3.58-
3.65 (m, 4 H), 3.79 (5, 3 H), 6.83-6.89 (m, 2 H), 7.15 (d, J=5.54 Hz, 1 H), 7.35 (s, 1 H),

25 7.38-7.43 (m, 2 H), 7.99 (d, /=5.81 Hz, 1 H); MS m/z 458 (M+1).
4-[2-(4-methoxy-phenylsulfanyl)-thieno[3,2-c]pyridin-4-yl]-piperazine-1-carboxylic acid
tert-butyl ester was obtained (25 mg, 23%) as a clear liquid by the application of the
general procedure B described above. 'H NMR (270 MHz, CDCL) § 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, J = 8.97 Hz, 2H),

30 8.01-8.19 (mn, 250); MS m/z 490 (M+1). The title compound was thereby obtained
following Procedure C}): "H NMR (CD0D) & 8.25 (s, 1H), 8.09-7.89 (m, 3H), 7.69 (d, J =
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The title conpound was prepared following Method MO Yield: 32.0 ng (16.1
%9. 1H NWR (270 MHz, DVMSO-d6) 6 ppm 9.32 (s, 1 H 8.20-8.14 (m 211) 7.66
(d, J=5.69 Hz, | H) 7.14 (s, 2 H 3.29 (s, 4 H 2.65 (s, 6H 2,28 (s, 3H)
(411 obscured by solvent signal); LCM 402 (M- H+; Purity (HPLC) 95% 10
EXAMPLE 99 o
2-[ (2- Met hoxyphenyl ) sul f onyl ] - 4- pi perazi n-1-yl t hi eno[ 3, 2-c] pyri di ne
hydrochl oride The title conpound was prepared foll ow ng Method M Q Yiel d:
14.7 ng (7.6 %9. "H NWR (270 MHz, DMSO-de) 8 ppm9.33 (s, 1 H) 8.24 (s, 1
8.15 (d, J=5.94 Hz, I H) 15 8.00 (dd, J=7.92, 1.48 Hz, | H 7.77-7.68 (m
2H) 7.28-7.18 (m 211) 0 (s, 4H (7H obscured by solvent signal); LC M
390 (M- H) #at L) ﬁ@i@)loqngEmmMES Go.04H), 3.87 (s, 3H), 3.55-3.48 (m, 4H); MS
2-[(2,4-Di ’lﬁfz %gﬁq_ ?yl)sulfonyl] 4-pi perazin-1-ylthieno [3,2-c]pyridine 20
hydr ochl ori title conpound was prepared followi ng Method MO. Yield:
42.7 mg (20.5 % . 'H NI\/R (270 MHz, DMSO-d6) S ppm9.39 (s, 1 H 8.37 (s, |
H) 8.13 (d, mg%djé 7.68-7.66 (m 2H) 7.54 (d, J=2.23 Hz, 1 H 7.19
(d, J=8.66 29 (s 4 H (10H obscured by solvent signal); LC M
420 (M -5 H)4tPipRitizid-Y- ﬂUﬁQﬂrlﬁﬁ%oﬂe@hﬁ?ﬁﬁW}lﬁui{@ﬂyl?thleno[S 2-c]pyridine
2-[(2, 4- D net hyl phenyl ) sul f onyl ] pi perazin-1-ylt eno[ -c] pyridine
hydr ochl or i @rocheride t i e conpound was prepared fol | owing Method M O. Yiel d:

i 8. 18 (o YAgheohhypn Mifte), PYRRRGRY PuRBI S phunathh gl 03
1 H 7.35- hx&&im(smve&hﬁ)l*mzas(lzsl,)aﬂeac 3tiddd o815 nﬁt&ndﬂi@ﬁoeouwdabaddswl vent
S

ignal); LC. MS 388 ‘g{ g’QHDUI’I t%/ (HPLC) 98% _118 EXAMPLE 102
[ (2, 5- Di R PR ST §18tRdAS FRANY leribsiapis e ALehl. ol @D (egs 2ddelpyr i di ne
d

na
(
I‘OChi(pl’Ié% 1% Ll d I Yi el d:
0% %actl %EH t @R&&ﬁﬁgyﬁhﬁ‘z\ﬂﬁ%d%ﬂpﬁ'ﬁ@ dlfoeg nﬁ{VSf“NQQOMB %’Mﬁ Qzasg o
8.18- 18 1‘@50(&]@]} angl ﬂ)e f,yroglmt (rens punﬁed by preparative HPLC to afford 154 7 mg (86.2 %),

"H NMR (270 MHz, DMSO-dg) & ppm 9.79 (s, 1H) 8.56 (s, 1 H) 8.35 (d, J=8.44 Hz, 2 H)
8.12-8.05 (m, 3H) 7.79 (d, /=6.33 Hz, 1 H) 3.98-3.96 (i, 4H) 3.32-3.31 (m, 4H); LC-MS

428 (M - H)*; Purity (HPLC) 95%

z
hy
16.
H)

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-¢]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,Z-c]pyridine-z-sulfonamide
hydrochloride
The title compound was prepared following Method M-O. Yield: 47.9 mg (22.9 %). 'H
NMR (270 MHz, DMSO-ds) § 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); L.C-MS 427 (M
30 - H)" Parity (HPLC) 95 %.
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1 H 7.66 (d, T=5.69 Hz, 1 H 7.47 (d, J=7.67 Hz, 1 H 7.32 (d, J=8.16 Hz, 1
H 3.29 (s, 2 H 2.42 (s, 3 H (7H obscured by solvent signal); LC M 388

(M- H+;, Purity (HPLC) 99% 10 EXAMPLE 103

2-[ (2- Et hyl phenyl ) sul fonyl ] - 4- pi perazi n-1-yl t hi eno[ 3, 2-c] pyri di ne

hydrochl oride The title conpound was prepared follow ng Method MO Yield:

22.6 mg (11.2 %9. 1H NWR (270 MHz, DVsO-d6) 8 ppm9.19 (s, 1 H 8.32 (s, 1
H 8.17 (d, J=5.69 Hz, | H 8.08 (d, J=7.92 Hz, | H 7.73-7,66 (m 2H) 7.52
(t, J=7.67 Hz, 2 H 3.29 (s, 4 H 3.00 (q, 15 J=7.34 Hz, 2 H 1.10 (m 3 H)

(4H obscured by solvent signal); LCMs 388 (M- H+; Purity (HPLC) 100%

Scheme 7 CN) C OON SLipNSROSisii SOlii Oiv; vI S
OR 20 Le&@h‘hﬁ'&%ééhene 7: i) nBuLi, diethyl ether; ii) 502 gas; iii)

benzyl br Omzﬂﬂ-%)‘t-B%JﬁX?Eul dﬁfz]-ﬂkﬁagfd}ﬁl(-?JylthieﬁgﬁQ-c]p%ine%%chY&ridﬂCl’

di et hyl et her
4- chl or ot hi‘sef &-322 g>|0p§ﬂr gnohan Jakqn (4 mhatbe fered to pH ~ 6 with sodium oxide acetate,

2- Br ono- 4- I ended in
dry et her % g%&ﬁ% gggd t%%%é ﬂﬁgﬂ@é‘ég%g%%‘gé'ﬁgﬂ‘?“?@%‘ﬂm%@w migt nospher e
, n-Bu 5'5 (mﬁdx)t[)78 unethdmekeaﬁ)enmEhahmxmwaﬁﬂﬁdibmgg?mg@n%@m iﬁmﬁhﬂdma@ was
stirred at - t hen bubbl ed threw the_reaction

m xture for XPIP'F tgep%pﬁ%m%é’fag %\f@\aﬁ'&rﬁ%‘?&(’%f"@b drgyer might. W@ Va8 i xtur e
was stirredddde tisixime coxi@stonditr #éhiGoaRtaNOO K it%L%ﬁdM@%ﬁ&t ‘0@& to

room tenperature. The precipitate that had forned was | tered and washed
with et her T¢8ovedi Voo Rrpducduiversmarified bt prepamtialHPLG \Bgldg41 T mefP2.0%at Thas used

:Og the 22€§2W%?€W¥%8é%labﬁr 4,985 gl ¥ & fﬁ? {4853 0ttt WE) §3600 M 5o VEP d6) S
N 10 H)7.71-7.69 (m, 2H) 4.15-4.13 (m, 4H) 3.59-3.57 (4H) 1.37-1.33 (m, 9H); LC-MS 416 (M

- H)"; Purity (HPLC) 95%.

EXAMPLE 96
2-(1-Naphthylsulfonyl)-4-piperazin-1-ylihieno[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 EXAMPLE 97
( 2-[(3-Fluorophenyl)sulfonyl]-4-piperazin-1-ylthieno[3,2-c]pyridine-2-sulfonamide
| hydrochloride _

2-Bromo-4-chlorothieno[3,2-c]pyridine {190 mg, 0.50 mmol} in DMF (1 mL) was added
to 3-fluorobenzenethiol (95.5 mg, 1.0 mmol), KOH (56 mg, 0.2 mmol) and Cu;0 (71 mg,

25 0.5 mmol) in DMF (1 mL). The reaction was heated to 120°C over night. The mixture was
filtrated through a silica plug and the solvent was removed. The product was dissolved in
TFA (1.5 mL) at 0°C and the solution were stirred for 15 min, H>O, (100 pL) was added
and the mixture was stitred at room temperature over night. 2M NaOH was added,
extraction with etylacetate, washed with brine and solvent was removed. The product was

30 purified by preparative HPLC, Yield: 30.1 mg (16.1%) *H NMR (270 MHz, DMSO-ds) &
ppm 9.34 (s, 1 H) 8.45 (s, 1 H) 8.16 (d, /=5.69 Hz, 1 H) 7.97-7.93 (m, 2H) 7.76-7.62 (m,
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58.14 (d, J=5.54 Hz, 1 H. M5 (MLi+l) 234. Benzylation of sulfinate salts
(Method P) To a suspension of |ithium

4-chl orot hi eno[ 3, 2-c] pyri di ne-2-sulfinate (100 nmg, 0.42 mmol) in dry DV (2
m.) was added a benzyl brom de (0.83 mml, 2 equiv.) and the m xture 10
heated with stirring for 16 h at 110 'C. Analysis by LCVM5S showed desired
product and no starting material remaining. The mxture was treated with
pol ystyrene-t hi ophenol (200 ng) and was rolled for 16 h. The suspensi on was
filtered washing with further DM (2nL). This material was reacted further
wi t hout purification. 15 Nucleophilic substitution of chlorine (Method Q To
a crude solutions of benzyl sulfone in DVF (4 nl) are added pot assi um
carbonat e (3H3.30fg, 4 H) o8I abagureyl by selvens signdih thyd-Ms T @k He': Pudar(B8k() at e (155
ng, 0.84 nwab). The resulting mxtures are heated for 16 h at 110 C. LCMS
shows desireéed conmpound and no starting material. The reaction mixtures are
filtered and then the solvent renoved under 20 reduced pressure. The desired

conmpounds %&%d pure followi ng preparative HPLC. ¢ BOC-deprotection
(Met hod R) protected piperazine derivatives are dissolved in 110/

di et hyl set rle?]\/[ésitymﬂfon)Jl) ﬁﬁ@lp%zxﬁqoﬂtﬂl&fﬂ?ﬁﬁéﬁwrﬁdlﬁé‘ﬁ yélochfofidef OF 16 h.
e un

Renoval sol vent reduced 25 pressure gave the crude
hydr ochl or i s tidlg cemgpound; wagraenased fallewing i@ Wielh: 328 mhd 6dd4). r'Hd

tcgn)ogﬂgy?wq)enzyp@?o%ﬁﬁ%ﬁé? ﬁ—ﬂ) 8.20-8.14 (m, 2H) 7.66 (d, /=5.69 Hz, 1

[ 3, 2-c] pyr it 71}44(-3,\/2 Hpsponaz }HI)EB b5 Gastapxys @t 8H) @@I ébsblhlie&lﬁjf solvent signal);

4- chl orot hienol 3, 2- c] pyr.i di ne- 2 sulflnate(04 nol ) was treated w

benzyl br omltfel\’gso‘{' y PRELHESEL) B&d i n Met hod P above and then react ed

Erther gwith tert- butyI pi perazi ne-|-carboxyl ate as described in Method Q
Yield 0 009 g (7 %over two 120 steps). 'H NWR (300 MHz, CDC13) 8 8.14 (d,
J55Hle§|§AMPLE?9740(m 5H, 7.15- 7.21 (m 2 H, 4.45 (s, 2 H),

o7 o 04 DGR itnRe dd-gysin d-dheadlies B 5 S0,
acet oni t ri I'iheitiie Soipdind was prepared following Method M-0.Yield: 14.7 mg (7.6 %). 'H
NMR (270 MHz, DMSO-dg) 8 ppm 9.33 (s, 1 H) 8.24 (s, 1 H) 8.15 (d, /=5.94 Hz, 1 H)
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) (7H
obscured by solvent signal); LC-MS 390 (M - H) Purity (HPLC) 99%.

EXAMPIE 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-ds) 8 ppm 9.39 (s, 1 H) 8.37 (s, 1 H) 8.13 (d, /=5.69 Hz, 1 H)
7.68-7.66 (m, 2H) 7.54 (d, /=2.23 Hz, 1 H) 7.19 (d, /=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-PimethylphenyDsulfonyl]-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) & 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 (s,
3H) (7H obscured by solvent signal); LC-MS 388 (M - H) Purity (HPLC) 98%.
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5 | NTERMEDI ATE 72 tert-Butyl-4-(2-{
[4-(trifluoronethyl)benzyl]sulfonyl}thieno[3,2-c]pyridin-4-

yl ) pi perazi ne- 1-carboxyl ate Lithium

4-chl orot hi eno[ 3, 2-c] pyridine-2-sulfinate (0.44 mmol) was treated with 4 10
(trifluoronethyl)benzyl brom de (0,59 mmvol ) as described in Method P above
and then reacted further with tert-butyl -pi perazi ne-1-carboxyl ate as
described in Method QF. Yield 0.02 g(16 % over two steps). Beige solid. 1H
NVR (300 MHz, CDC13) S 8.16 (d, J=6 Hzl 13), 7.53-7.61 (d, .1=9 Hz 2 H),
7.49 (s, 1 H, 7.26-7.36 (m 4 H, 4.51 (s, 2 H, 3.49-3.60 (m 4 H,
3.36-3.49 (m 4 H), 1.49 (s, 9 H; M5 (ESI+) for C24 H26 F3 N3 04 S2 m z 542
15 (MtH) +. HPLC 71 % RT 4.07m n (ACE3 CS 50x4nm 5-50% acetonitrile in 3

m n). | NTERVEDI ATE 73

tent - But yl - AR @3rdar onobenzyl ) sul fonyl ] t hi eno[ 3, 2-c] pyri di n-4-yl } pi perazin
e-1- carboxylate 20 Lithium 4-chlorothieno[3, 2-c]pyridine-2-sulfinate (0.44
nunol ) was %H@&tRianethylpheayllsn oyt frpifiebazindl ddthinob2-cipyirjdiashyiredrotidd i n

Met hod P abpve..and then. reacted rther .w t : ory !
vort-butyi- JesATrRatR LEPRRR BRI M0 Virddos e 63 Welt 0. 023
(10 % over XMW QUepsiz, IBABORIFOphE -9, 17Hs, INR ﬁ.@@@,&/ﬂ?,&l@m%mﬁ 18 ¥®4(d, J=6
Hz, 1H), 7.50-7.55J(m 2 H% 7.32-7.40 (Hm 2 I—7|) .10-7.24 (m 3 H), 4.44
(s, 2 H), 3BA76618/m09dins My A7(dsb7(63 Hay 1 1), 7.3 £2.49 Brdr 20 (928 By N3
04 S2 nilz - ] X %Iﬁ 0%
acetonitri @'&%wmﬁa)(ﬁk%ﬁé%%l S@F g@h&@?&%& % (“3%{ e 3
[3-(triflud®fret hyl )benzyl] sul fonyl}thieno[ 3, 2-c]pyridin-4- 30

yl ) pi perazi ne-1| -carboxyl ate Lithium

4-chl or ot hi eno[ 3, 2-c] pyridine-2-sulfinate (0,44 mmol) was treated with 3-

(trif | upy onerAytP eyl brom de (0.59 nmol ) as described in Method P above
and then 121 reacted further with ut yl perazi ne-| -carboxyl ate as

descri bed i %[(R/B?ethmh@yl)ﬁuéfpwllﬂ-.réngggilrl(llﬁthi@@gbwﬂmfri@tl%Bgt)‘ltﬂclﬂ@rlg‘é solid. 1H
7oL 7 72 (e (gbtbomudnddubfed fjBydeheiy o7 Yia s M pleT1 24
NMR (270 MHz, DMSO-ds) & ppm 9.19 (s, 1 H) 8.32 (s, 1 H) 8.17 (d, J=5.69 Hz, 1 H)
8.08 (d, J=7.92 Hz, 1 H) 7.73-7.66 (m, 2H) 7.52 (t, J=7.67 Hz, 2 H) 3.29 (s, 4 ) 3.00 (g,
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

[:] ol

{\ Cl Cl Cl
= O & (o]
) VT 8 ms" v ms R A o
:l/s\ﬁsr.,..\ls 0T T NS G == )-8 R
By i i My Suo~g o\_@
20
Legend to Scheme 7: i) nBuli, diethyl ether; ii) SO, gas; iii) benzylbromine(s), DMF, heat; iv) diamine(s),

K2COs, DMF, heat; v) HCI, diethyl ethes.

INTERMEDIATE 70

25  Lithium 4-chlorothieno[3,2-c]pyridine-2-sulfinate
2-Bromo-4-chlorothieno[3,2-c]pyridine (5.00 g, 20.1 mmol) was suspended in dry ether
(100 ml) and the mixture was cooled to ~78 °C under Np-atmosphere . n-BuLi (1.6M in
hexane, 15 mL) was added and the reaction mixture was stirred at —78 °C for 2h. SO, (g)
was then bubbled threw the reaction mixture for th. Afier the gas bubbling had stopped the
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4.74 (s, 2 H, 3.52-3.72 (m 8 H, 1.50 (s, 9 H; M5 (ESI+) for C24 H26 F3
N3 04 S2 mz 5 542 (MtH +. HPLC 85 % RT 2.13mn (YMC ODS AQ 33x3mm 10-90%
acetonitrile in 3 mn). |NTERVED ATE 75

test-Butyl -4-(2-{[2,5-bis(trifluoronethyl)benzyl]sulfonyl}thieno[3, 2-c]pyrid
in-4- 10 yl)pi perazi ne-|-carboxyl ate Lithium

4-chl orot hieno[ 3, 2-c] pyridine-2-sulfinate (0.44 mmol) was treated with 2, 5-
bi s(trifluoromethyl)benzyl bromi de (0.59 nmol) as described in Method P above
and then reacted further with tert-butyl-piperazine-I-carboxylate as
described in Method Q Vi eId 0 01 g (4 %over two steps) Bei ge solid. 1H
NVR (300 MHz, CDC13) S 8.16 J-5815Hz||;|) 00 (s, 1 H, 7.74-7.85
(m 3 H), 4tepgiopgnixpirgyvas ﬁlr@éfsre@zne mere ouppt 78, E?dné‘% thigm alloweqlﬁo wam9 (s, 9

H); M (ESI# 5 HP. 7
2. 36ni n( ( YV\}B) &%@rt%gf;%@%sﬁmﬁm%%?@% @a%%gea{%%’?%dow %ﬂﬁﬁe%&“d ‘4”‘3%‘ ds%’“l@ﬁ‘:t%l ATE
76 20 tert - Gut the sulfonate lithium salt (3. ﬁE) g, 74 %) that was used in the next step without further
4-{2-1 (4-net 3,2- d 4- i ne-| -
cat boxy! at Tt S NMRSE O MilmbE A Riphl e SISl B3 oot ) v
treated yith 4 td, es by g?ﬁztpﬁgqm ﬂiq‘.. §Q3459 mol ) as described in Method P
u

above and then react e er vmth tert-butyl-pi perazine-I|-carboxyl ate as
described in Method Q Yield 0.005 g 25 (3 % over two steps). Beige solid.

1H NVR (300, M, .CDC13)..S 8. 1 He 1 7.40 (s, 1 H), 7.00-7.16
(m 4 H§ 43&%&“&{"“?*#‘?“&%?@-?"%@5“ PnP? D 57,5 40 E?n 4 |I:|)|) 2.34 (s, 3

H, 1.49 (sTo® Mn dffEShimh 4-6tlorcBdentl) dinS2-swl fEnad3306¢ MeH.42 rmhiidC 69
% RT 2. 06m?1 S“%\j/%mws AQ 1 33x3mm n 10- 90 g}Egﬁ(g{f:ie'glonltrl Iag@(?n Mgm n. 30)C122

| NTERVEDI ATR d??iDé\@? 2 mln WS ﬂidGQﬂPF@YB:ﬁ@IB}dé@B% mmgly Legrnhidipe ljnﬁ@ﬁfyl ]

slul fonyjg t hj Jr t

3ol 11 ottt BRGSO 1§10 X MRIBRERE SR8 R QU A b Al
5-chl or o- 5st@iifg mafeh‘mb:emmmlrgl [Thb eriztyteby ayriiedied GOthpelystpnée- thmphﬁmb@l)ba‘rg)l n
Method P abgn\ﬁew:fasr}glletdhtgp 16 h. The suspension was filtered washing with further DMF (2mL).

This material was reacted further without purification,

15  Nucleophilic substitution of chlorine (Method Q)
To a crude solutions of benzylsulfone in DMF (4 mL) are added potassinm carbonate (172
mg, 1.25 mmol) and fert-butyl-piperazine-1-carboxylate (155 mg, 0.84 mumol). 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 HCY/ 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 acetonittile gives the desited

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 mmeol) 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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reacted further with tert-butyl-piperazine-|-carboxylate as described in
Method Q Yield 0.019 g (7.5 %over two steps). Beige solid. "H NVR (300
Mz, CDCI3) 8 8.12-8.14 (m 1 H), 7.80-7.88 (in, 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; M
(ESI+) for C24 H25 A F3 N3 04 S2 mz 576 (MtrH +. HPLC 74 10 % RT 2.30m n
(YMC ODS AQ 33x3mm 10-90 % acetonitrile in 3 mn). | NTERVEDI ATE 78
tert-Butyl 4-{2-[(3, 4-difluorobenzyl)sul fonyl]thieno[3, 2-c]pyridin-4-yl}piper
azine-1- carboxylate 15 Lithium 4-chlorothieno[3, 2-c]pyridine-2-sulfinate
(0.44 mol) was treated with 3,4- bis(trifluoronethyl)benzyl brom de (0.59
nmol ) as described in Method P above and then reacted further with
tert-butyl mp@)arlamwe@mb@wcax)@am(demm@dmmmhmctn{;)smﬁhst 0.014 ¢
(6 % over two? ZD?; Bel solid g CDC13) .17-8.21 (m 1
H, 7.71 (s/-24pyZzH 465(% »@rA0- ﬁi%m 44H)5 4@53452(HH)4H)31@§-(89 M8 8 H),
1.49 (s, ) HPLC 64
% BT 2. 02nin (VN Coh® AD At D Rl eRR M it

| NTERVEDI ATExAgmt, r30%Beeinidd -3 aBy).5- di met hoxybenzyi ) sui f onyl ] t hi euo

[ 3, 2-c] %ri di n-4-yl } pi perazine-1- 25 carboxylate Lithium

4-chl orot hi eno[ 3, 2-c] pyridine-2-sulfinate (0.44 mol) was treated with 3, 5-
di met hoxybemnvsdRwBDIAEE (0. 59 mMmol ) as described in Method P above and then
reacted further with tert-butyl erazi ne-|-carboxyl ate as described in
Met hod Q YeBEtRptyh-4£2- §[4-(§11ﬂu%Oavéhylfhmzsélsng}yl}tbwng@,?s@pm dinr44 NVR (300 MHz,
CDC13)88 55 30 (s, | H), 6.40-6.45 (m 1 H), 6. 26- 6. 34
(m 2 H, ﬁg"‘ﬁeﬁﬁném@a}b@%ﬂzs 72 (m 141-1). 1.50 (s, 9 H): NS (ESI+) for
25 H31 N3 DighigR drahiorsBiEnoi-y loyridiRe-C-s8 Hindte (92@4 trddrivas tréadvdGviODS AQ, 33x3mm

0-90 ¢ itrile i.n 3 .mn). LE 104 ..
4- (Pi pe a2| (ﬁmﬂ} orgn @Ylm%%fﬂéﬂ%@zﬁs'ﬂw{i ?/E?SC’E‘IFﬁdéﬂ%?ﬂqud? fpve gnd then i i yr e
of Iithium gagkd ;ﬁaftﬁextmmepwm%ﬁ@aﬁnesw&bwzﬁe bDdekdfoed in MefiRA OMDLidldand 2 5
met hoxybenzgl brom de (0.295 1.47 nupol ) i'n DVE (5 ? was heated at 100 C
for 02 g(16 % over two steps). Be1ge solid. H NMR (300 MHz, CDCls) 8 8.16 (d, /=6 Hz!]
H), 7.53-7.61 (d, /=9 Hz 2 H), 7.49 (s, 1 H), 7.26-7.36 (m, 4 I1), 4.51 (s, 2 H), 3.49-3.60
(m, 4 H), 3.36-3.49 (m, 4 H), 1.49 (s, 9 H); MS (EST+) for C24 H26 F3 N3 04 S; m/z 542

15 (M-+H)", HPLC 71 %, Ry 4.07min (ACE3 C8 50x4mm, 5-50% acetonitrile in 3 min).

INTERMEDIATE 73
tert-Butyl-4-{2-{(3-bromobenzyl)sulfonyljthieno{3,2-¢c]pyridin-4-yl} piperazine-1-
carboxylate

20 Lithium 4-chlorothieno[3,2-c]pyridine-2-sulfinate (0.44 mmol) was treated with 3-

!fﬁm\

bromobenzylbromide (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 0.023 g
(10 % over two steps). Beige solid. '"H NMR (300 MHz, CDCl3) 6 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 (BESIH) for €23 H26 Br N3 04 S, m/z 554 (M)’ HPLC 77 %, Ry
4,07min (ACE3 C8 50x4.6mm, 5-50% acetonitrile in 3 min).

INTERMEDIATE 74
rert-Butyl-4-(2-{[3-(trifluoromethyl)benzyl]sulfonyl} thieno[3,2-c]pyridin-4-
30  yDpiperazine~1-carboxylate
Lithium 4-chlorothieno[3,2-clpyridine-2-sulfinate (0.44 mmol) was treated with 3-
(trifluoromethyl)benzylbromide (0.59 mmol) as described in Method P above and then
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To the m xture was added Boc- pi perazine (546 ng, 2.94.n rnol) and the
reaction was heated at 110 C for 1.5h. The solvent was renoved and the
crude product was purified by preparative HPLC to obtain 17.4 ng of

4- (4-t-butyl - oxy-carbonyl - pi perazi nyl ) - 2-(3-

met hoxybenzyl - sul fonyl ) -t hi enopyri di ne. The boc-protected product was
dissolved in 2 C 10 nL of MeOH and 4 nL of HCI/ether was added to obtain
21.9 ny of 4-(piperazinyl)-2-(3- nmethoxybenzyl -sul fonyl)-thienopyridine.
1IHNVR (CD30D/ D20 1:1) 8 6.42-6.38 (in, il), 7.51-7.48 (in, 1H), 7.39-7.35
(in, IH, 6,92-6.85 (m 111), 6.64-6.59 (m 1H), 6.48-6.39 (in, 2H),
3,64-3,58 (in, 4H), 3.19-3.13 (m 4H), 2.96 (s, 311), 2.92 (s, 2H); M5 (ESI)
404 (M + H)feacte@uﬁimheg/W(th_rcbutcvbpmmaZMW)caﬂmwaﬂe&s HegTERMEDIMAE0BQ. Yield

ST S A PR R B

treated witiyy bgpmmgmﬂem? B - m)@tﬂl AH) @930076@69 1), Wbltzhm ffn, 309y e and
then reacted further with ert-buty 1%)) ﬁ@:am ne-|-carboxyl at e ‘as
04 ).

descri bed i #- 7Rt RS, §)52%.dl @610 1 §0( 539 (ESkD forsE2hER6 FRM3M Sotizd. ' H

NVR (300 ) 4, ( 4

715 7,21 (i B #&?% ol Sy Ton o oSl sl S0 o denitle n, 1y
1.49 (s, 9 BI)mm)l\/B (ESI +) for C23 H27 N3 04 S2 nmlz 474 (MrH) +. HPLC 77 % RT
3.93mn (ACE3 CS 50x4mm 5-50 % acetonitrile in 3 mn). 25 EXAVPLE 105

2- (Benzyl sul fonyl ) - 4- pi perazi n-1-yl t hi eno[ 3, 2-cj pyri di ne hydrochl ori de

tert-Butyl INTERMEDIATE 75
4-[ 2- (benzyl sul f ony I&t hi eno[ 3, 2-c] pyri di n-4-yl j pi perazi ne-| -carboxyl ate

( 8( 01 g, OraeBrivbI2ES bissifbwromethabben st fonyNhiensd3 2ol pyrigdivd- t he
desired SO|Id Yleld0009 g, (100 %9. Wite solid. 1H
NVR (306%&”%@“@%&@"@" ke , 8.13-8.20 (d, J=8 Hzl H), 8.00 (s,
1 H, 7 64- Litlfiho( 4xhlbrokfienol3, l&:{l}?}ﬂ'ﬂ&l@(ﬂ sul firbatd0,4440030) & (rBated B24th )5~ 3. 60- 3. 70
(m 4 H, 56‘ S|+ rﬁﬁi 19. 2.82, A Hmz 374
(MeH) +. HPL " bR Owgf?yﬁh?ﬁ';%#b(%@é% %Wﬁ s AFcbeEped Babevaad R 3
MIT). reacted further with fers-butyl-piperazine-1-carboxylate as described in Method Q. Yield
0.01 g (4 % over two steps). Beige solid. 'H NMR (300 MHz, CDCls)} 6 8.16 (d, /= 5.8
15 Hzl H), 8.00 (s, 1 H), 7.74-7.85 (m, 3 H), 4.76 (s, 2 H), 3.56-3.64 (m, 4 H), 3.47-3.56 (m,
4 H), 1.49 (s, 9 H); MS (ESI+) for C25 H25 F6 N3 04 S; m/z 610 (M+H)". HPLC 73 %,
Rt 2.36min (YMC ODS AQ, 33x3mm, 10-90 % acetonitrile in 3 min).

INTERMEDIATE 76

_ 20  tert-Butyl 4-{2-[(4-methylbenzyl)sulfonyl]thieno[3,2-c]pyridin-4-yI}piperazine-1-

{ carboxylate
Lithium 4-chlorothieno[3,2-¢]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 tert-butyl-piperazine-1-carboxylate as described in Method Q. Yield 0.005 g
25 (3 % over two steps). Beige solid. "H NMR (300 MHz, CDC1;) & 8.15 (d, J= 6 Hz 1 H),

7.40 (s, 1 H), 7.00-7.16 (m, 4 H), 4.42 (s, 2 H), 3.46-3.60 (m, 4 H), 3.37-3.46 (m, 4 H),
2.34 (s, 3 H), 1.49 (s, 9 H); MS (ESI+) for C24 H29 N3 04 Sz m/z 488 (M+H)". HPLC 69
%, Ry 2.06min (YMC ODS AQ, 33x3mm, 10-90 % acetonitrile in 3 min).

30
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5 I NTERMEDI ATE 81 tert-Butyl-4-(2-{ [4-(trifluoronethyl)benzyl]

sul fonyl }t hi eno[ 3, 2-c] pyridi n-4- yl)pi perazi ne-|-carboxylate Lithium

4-chl orot hi eno[ 3, 2-cj pyridine-2-sulfinate (0.44 mol) was treated with 4-
(trifluoronethyl)benzyl brom de (0.59 mmol ) as described in Method P above
and then 10 reacted further with tert-butyl-pi perazine-|-carboxyl ate as
described in Method Q Yield 0.02 g (16 % over two steps). Beige solid. "H
NVR (300 MHz, CDC13) 8 8.16 (d, J=6 HzI H), 7.53-7.61 (d, J 9 Hz 2 H), 7.49
(s, 1 H, 7.26-7.36 (m 4 H, 4.51 (s, 2 H, 3.49-3.60 (m 4 H, 3.36-3.49
(m 4 H, 1. 49 (s 9 H; M (ESI+) for C24 H26 F3 N3 04 S2 mlz 542 (M+H) +.
HPLC 71 % 4. 07/mn (ACE3 CS 50x4mm 5-50 % acetonitrile in 3 mn), 15
EXAMPLE 10@\@ W@fﬁﬁﬁ yl-2-{ [4-(trifluoromethyl)benzyl] sulfonyl}thieno

3, 2-

£[4 (tC ]r P?[L%*r%ﬁ%'t] E)ﬁ enzgﬁ[d] ggﬁ fﬁ%&?]ﬁ&%ﬁpb #&%@‘“ﬁf%}%’r“ﬁ'ﬁq[ﬁww;ﬂdwer azi ne-
20 1-car boxﬁpmemz(@—nea@pxﬂa&?, mol ) vvas treated as described in Method Rto
ol d. | TH ARSI ol s Tugtins 2 SBbia o TrgpoD ag megiod DTy hiorpy |

7.66-7. 37 HirifH o 4
reeLL ]gzor Ci*s**“ﬁ{ 1)%én27yu§ramﬁder(o 58 nh&)lol) &»cﬂe@cr{b%d 1112Mﬁ)h%§ P3ab%%e éld%ﬁ O}é mRT H);

3.53ni n (A@Qte@ﬁlf@@&wﬁb ﬁqﬁ-bmbmpwa@@ﬂ@mbpxylme as desenmtiu)n M@I:Bod m&&u ATE 82

o1~ oar bolyTabht 7t R AR SRRY D aHk s IS R00 R B B o ™

@?'h 2) dm%samemmmsav@hm B, 13?7 teag@ma}aﬂqﬁw :Iqr@mc!)es(ﬂ 83 (A ), 3%30L 8L, bed in
tert-butyl Egﬁp]e‘?ga& ?lggil Me{ERbnyPee & BaS @bE%N?’ B B2imz §Ee AGHHY. FRLEI™ 0. 023 ¢

40 St 10 S 0 ot M RS TR 2,10
4.44(3, 2 H, 3.61-3.73 (m 8
INTERMEDIATE 78
tert-Butyl 4-{2-[(3,4-difluorobenzyl)sulfonyl]thieno[3,2-c]pyridin-4-yI} piperazine-1 -
carboxylate
15 Lithium 4-chlorothieno[3,2-clpyridine-2-sulfinate (0.44 mmol) was treated with 3,4-
bis(trifluoromethyl)benzylbromide (0.59 mniol) as described in Method P above and then
reacted further with fere-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), 771 (5, 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
20 (BSI+) for C23 H25 F2 N3 04 8, m/z 510 (M+H)". HPLC 64 %, Ry 2.02min (YMC ODS
¢ AQ, 33x3mm, 10-90 % acetonitrile in 3 min).

INTERMEDIATE 79

tert-Butyl 4-{2-[(3,5~dimethoxybenzyljsulfonyl]thieno[3,2-c]pyridin-4-yl} piperazine-1-
25  carboxylate

Lithium 4-chiorothieno{3,2-cJpyridine-2-sulfinate (0.44 mmol) was treated with 3,5-

dimethoxybenzylbromide (0.59 mmel) 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, CDCls) § 8.14-8.18 (m, 1 H), 7.55
30 (5,1 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 (EST+) for €25 H31 N3 06 8, m/z 534 (M+H)". HPLC 69 %, Ry 1.99min

(YMC ODS AQ, 33x3mm, 10-90 % acetonitrile in 3 min).
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H, 1.50 (s, 9 H; M5 (ESI+) for C23 H26 Br N3 04 S2 miz 554 (M+H)+. HPLC 77
% RT 4.07mn (ACE3 C8 50x4.6mm 5-50 % acetonitrile in 3 mn). 5 EXAMPLE
107 2-[(3-Bronmobenzyl)sul fonyl]-4-piperazin-1-ylthieno[ 3, 2-c] pyridi ne
hydrochl oride tert-Butyl 4-

{2-[(3-bronobenzyl ) sul fonyl ]thieno[ 3, 2-c] pyri di n-4-yl}pi perazine- |-
carboxylate (0.023 g, 0.04 mpl) was treated as described in Method Rto
give the desired product as a white solid. Yield 0.013 g (67 %9 Wite
solid. 1H NWR (300 MHz, DwsO 10 d6) S 9.19 (s, 1 H, 8.18 (d, J=6 Hz, 1 H,
8.05 (s, 1 H, 7.70 (d, J=6 Hz, 1 H), 7.53-7.58 (m 1 H), 7.43-7.45 (m 1
H, 7.19-7.32 (m 2 H, 4.98 (s, 2 H, 3.24-3.35 (m 4 H; M5 (ESI+) for
Cl8 H18 Br N3 02 S2. d Hnt/z 452 (MrH)+. HPLC 90 % RT 3.30mn (ACE3 CS
50x4. 6mm 50t ageionitrile in 3 mn). 15 | NTERVEDI ATE 83 tert-Butyl
4-{2-[(3,4-difluorobenzyl)sul fonyl]thieno [3,2-c] pyridin-4-yl}piperazine-|-
car boxyl| at d-(Bipenazimyly:2«Binoetboxyibenzl-3norypthicndppeidiresul fi nate (0. 44 nmol)

Goscri bed: Ph: MRy 55 b hBRD Bk SRty G, b d purel 2. °°
tert-busyl ﬂmmym?a dmigda{(RPosys, atg rﬁﬁol?/%ﬁ?%@%)%%?%@ aQo0¥cehdyp. 014 g

(6 %over two steps). Beige solid. 1H N , $817-8.21 (m 1
H, 7.71 (do the pxturg %oy agdedBaqemiparazife (546 89, 2.94 nendl) and3h6maidbvgm 8 H),

1. 49 , 9 ; | +) _f 3 H25 F2 N3.04,S2 mz 51 M-H) +.., HPLC 64 9%
RT 2, (()Z i %‘E%W&%g%%d? Shy oS SRV A8 EFTag VAL @E%ﬁf’tcﬂdl%é“‘?dg‘céw?ﬁ%.ﬁeé EXAVPLE
108  2-[ ( 2 pRphafilei@PDOCR aWadSIA 4 @gbrh-(&t-eﬁtpﬁdsyazédab&rngiﬁla}a%n?[fz[_ é)c]4|oyr i di ne

hydrochl ori de The BOC was renoved fromtert-bu

815 :‘ |n uor o ?ﬁm%mwwﬂ%ﬁi‘-ﬁn@mmm p}“gaﬁ b@n-nt_omcgﬁid}pmcb@?/ ¥ dissolved i Boxy| at e
DVE0 ) 678 3420t ey oY & S e (i B8 bkor Sl 1T,
J=5.5 Hz, mcHjoxyen2d-shiiBhylf-hiedopifiding, . ABMIT(R2AVD,0 11),5 40632 @AM 1 H),
508 (s, 2 7!?)1-’7 4?8 (?’nd,'l%l'),4 %355—9?3546m|:qﬂ),%29.22-56.5§5' (?nA,' 1%5? 6.3'4-2{)559 (m,lg}%, 6.48-6.39 (m,
2H), 3.64-3,58 (m, 4H), 3.19-3.13 (m, 4H), 2.96 (s, 3H), 2.92 (s, 2H); MS (ESI) 404 (M +
H)*; Purity (HPLC, column YMC) 94%.
15
INTERMEDIATE 80
tert-Butyl-f-l—[z-(benzylsulfonylﬁ:hien0[3,2-c]pyridiu-4—yl]piperazine~1-carboxylate
Lithium 4-chlorothieno[3,2-¢Jpyridine-2-sulfinate (0.44 mmol) was treated with
benzylbromide (0.59 mmo!l) as described in Method P above and then reacted further with
20 tert-butyl-piperazine-1-carboxylate as described in Method Q. Yield 0.00 g (7 % over two
( steps). Beige solid. "H NMR (300 MHz, CDCls) 8 8.14 (d, J=5.5 Hz 1 H), 7.27-7.40 (m, 5
i 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 (5, 9 H);
MS (ESI+) for €23 H27 N3 O4 Sy m/z 474 (M+H)Y', HPLC 77 %, Rt 3.93min (ACE3 C8
50x%4mmm, 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-yljpiperazine-1-carboxylate (0.01 g,
0.02 mmotl) was treated as described in Method R to give the desired product as a white
30 solid, Yield 0.009 g, (100 %). White solid. "H NMR (300 MHz, DMSO-d6) § 8.98 (s, 1 H),
8.13-8.20 (d, /=8 Hzl H), 8.00 (s, L ), 7.64-7.71 (m, 1 H), 7.18-7.35 (m, 5 H), 4.93 (s, 2
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e,

M5 (ESI+) for C18 H17 F2 N3 02 S2. Cl Hnlz 410 (MtH)+. BPLC 90 % RT
1.07mn (YMC ODS AQ 33x3mm 20-50 % acetonitrile in 1.5 mn). EXAMPLE 109
5 2-[(4-Bronobenzyl ) sul fonyl ] -4-pi perazin-1-ylthieno[ 3, 2-c]pyridine

hydrochl oride Lithium 4-chlorothieno[3, 2-c]pyridine-2-sulfinate (0.42 mmol)
was treated wth 4- bronobenzyl brom de (0.59 mmvol) as described in Method P
above and then reacted further with tert-butyl-pi perazine-|-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. "H NWVR (300 Mz,
DMSO-d6) S 8.99 (s, 111), 8.18 (d, J= 5.5 Hz, 1 H, 802 (s, I H, 7.69 (d,
J=5.5Hz, 1 H, 7.53 (d, J= 8.5 Hz, 2 H, 717(d J= 8.5 Hz, 2H), 4.95 (s,
2 H, 3.62 Eé) B80-GA0 (an, HED, 3.222.33. (82 4 () M3 (BSE) i QIEH LY NB @2 LI S/Br N3 02

acetoni 1 12 s HEo0R Kol e SR aelbro sl e 2200

[ 2, 5- bi s(t rdn.uor onet hyl ) benzyl ] sul fonyl }thieno [3,2-c]pyridin-4-

yl ) pi perazi ne- 1-carboxyl ate Lithim

4-chl orot hi eno[ 3, 2-c] pyridine-2-sulfinate (0.44 mmol) was treated with 2,5
20 bi s(shi fingeremebytg Benzyl brom de (0.59 mmol ) as described in Method P
above and then {t reacted further with tert-butyl -pi perazi ne-|-carboxyl ate
as descri be!drt-iBr\ltNﬂ“ﬁoH“@liﬂ‘i(&‘bmetlﬁ’lﬁlnzg’l]Gmfdﬁy&vlﬁﬂnalﬂﬁ-épﬁﬁdi)lr4~Bei ge solid,

"H NMR (30%1%1’; agpc%ﬁiﬂﬂ?%%%@ (d, J= 5.8 Hzl H, 8.00 (s, 1 H, 7.74-7.85

(m 3 H 364(m4H),347356(m 4 H. 1.49 (s, 9
H); M5 ( ESNtihitfno#-cBRbothizho[BE- &\]@yﬁlﬂnesz stlfidat® {044 Mirid) yrwastidafed A%~ 25 RT

2.36mn (Y 3x3mm -90 % acetonitrile in 3 mn). EXAMPLE 110 2-{
12, 5-Bi s(tr mﬂu@mngfs@tl p:)}ﬁlérﬁgl)l,ciq(o 59 mmot) as described ih Method P above and then

ul fonyl t e e BOC
o oupr el SRS b S SO Bt (ARRE L A i
benzyl ] sul foifyg {161 enalt® o 2tephpPeigd solids HNMTIL [FO0AMHnCDEB A BAXyl,ak6 Hidi ng
0 50 (s 1 5y TSy Gt e Wiy Y iao (018, 796 %6 a4 T ST 2 W5 aBHEE 45 S
(m, 4 H), 3.36-3.49 (m, 4 H), 1.49 (s, 9 H); MS (ESI+) for C24 H26 F3 N3 04 S; m/z 542
(M+H)". HPLC 71 %, Ry 4.07min (ACE3 C8 50x4mm, 5-50 % acetonitrile in 3 min).

i5
EXAMPLE 106
4-Piperazin-1-yl-2-{[4-(trifluoromethyDbenzyl|sulfonyl}thieno[3,2-c]pyridine
hydrochloride
tert-Butyl 4-(2- {[4-(trifluoromethyl)benzy!]sulfonyl} thieno[ 3,2-c]pyridin-4-ylpiperazine-

20 l-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) 6 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 (5, 2
H), 3.22-3.35 (m, 4 H); MS (ESI+) for C19 H18 F3 N3 02 82 . C1 H m/z 442 (M+H),
HPLC 90 %, Ry 3.53min (ACE3 C8 50x4.6mm, 5-50 % acetonitrile in 3 min).

25
INTERMEDIATE 82
tert-Butyl-4-12-[(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 zert-butyl-piperazine-1-carboxylate as described in Method Q. Yield 0.023 g
(10 % over two steps). Beige solid. 'H NMR (300 MHz, CDCL) § 8.16 (d, J=6 Hz, 1H),
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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 MIIl). 5 I NTERVEDI ATE 85 tert-Butyl
4-{2-[ (4-met hyl benzyl )sul fonyl] thieno [3,2-c]pyridin-4-yl}piperazine-|-
carboxyl ate Lithium 4-chl orothieno[ 3, 2-c] pyridine-2-sul fmate (0.44 nmol) was
treated with 4- 10 net hyl benzyl brom de (0.59 mmol) as described in Method P
above and then reacted further with tert-butyl-piperazi ne-|-carboxylate as
described in Method Q Yield 0.005 g (3 %over two steps). Beige solid. 'H
NI\/R(300 MHz, CDCl13) S 8 15 (d, J=6 Hz 1 H, 7.40 (s, 1 H), 7.00-7.16 (m
4. 42 -3.6 m H)., 3.37-3.46 (m 4 H 2.34 (s, 3 H,
1 (s ﬁ%D 7%@%5@;1 f3§r7 Bolmia0h), KIDG24ar, b, 568 (% A 161 Asemos 15 of
RT 2.06m n t Nl LE 111
2-[(4- Met hyI benz su fony -4- %%g%?gf??@%% (?’4‘%2}%}%0 (lgi[ ) pyri c? FE%"AM?
hydr ochl ori 6@71111111 HEXCC 5Buhomwas Sﬁé%ambnﬁmlﬂmﬁenm) but yI
4-{2-[ (4-met hyl benzyl ) sul fonyl ] thi eno[ 3, 2- 20
c] pyridi n-4-yl } pi perazi ne-1-carboxylate using Method R Yield 0.05 g (75 9.
Whi te sobi dEXBHINMRI(B00 MHz, DVMBSO-d6) 6 9.18 (s, 1 H), 8.17 (d, J 5 5 Hz, 1
H, 8.01 (s J5.5 Hz, 1 H, 7.38 (s, 1 9 (s, 1 H,
7.11 (s, %0[33 1;”%0'{33“35’113%?5"1‘.48@9Qrs"?m“lzﬂtBan%2(@3’%‘1‘1}‘3@6"1@@1@? N3 02
s2, d H n1 Zerﬁﬁﬁtgr( M*{ﬁ'b[('?wl!ﬂggﬂagm I)Q{?lfoﬁﬂ]:_tiﬁeﬁi '@—é]p cﬁ‘.ﬁ’ﬁ- l%g}gﬁﬁe -pmm - 10-97 %
acetonitrile in mn).
[ 5- chl or o- 2egtbenfate G I{‘P;ﬂ4)1b!@lniz)wa]3 m&tﬁdwfwe]smheéml\’{eﬂwﬁ Reiogive e desired

I i perazi c r | | t
é Lhi brot hi Bioary B PHE b e (004 VB il Y P A RO
chl orqe 3@6)26Q119 (é‘ hmgwm@tchwkm@mﬂ)bs 0f [H, @ﬂ)(@?@@i e He, QSH)dESBZUISQGd in
Met hod P above and the
(1, 1H),743 745 (m, 1 H), 7.19-7.32 (m, 2 H), 4.98 (s, 2 H), 3.24-3.35 (m, 4 H); MS
(ESI+) for C18 HI18 Br N3 02 82 . C1 H m/z 452 (M+H) . HPLC 90 %, Rr3.30min

(ACE3 C8 50x4.6mm, 5-50 % acetonitrile in 3 min).

15 INTERMEDIATE 83 .
tert-Butyl 4-{2-1(3 4-difluorobenzyl)sulfonyl]thienof3,2-c]pyridin-4-yl} piperazine-1-
carboxylate
Lithium 4-chlorothieno[3,2-c}pyridine-2-suifinate (0.44 mmol) was treated with 3,4-
bis(trifluoromethyl)benzylbromide (0.59 mmol) as described in Method P above and then
20 reacted further with tert-butyl-piperazine-1-carboxylate as described in Method Q. Yield
0.014 g (6 % over two steps). Beige solid. "H NMR (300 MHz, CDCls) § 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
(ESIH) for C23 H25 F2 N3 04 Sz m/z 510 (M+H)". HPLC 64 %, Ry2.02 min (YMC ODS
AQ, 33x3mm, 10-90 % acetonitrile in 3 min).

TN

25
EXAMPLE 108
2-[(2,3-Difluorobenzyl)sulfonyl]-4-piperazin-1-ylthieno[3,2-c]pyridine hydrochloride
The BOC group was removed from fers-butyl 4-{2-[(3,4-
difluorobenzyl)sulfonyllthieno[3,2-c]pyridin-4-yl} piperazine-1-carboxylate using Method

30 R.Yield 0.068 g (100 %). White solid, "H NMR (300 MHz, DMSO-dg) § 9.34 (s, 1 H),
8.22 (s, 1 H), 8.18 (d, /=3.5 Hz, 1 H), 7.70 (4, 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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reacted further with tert-butyl-piperazine-|-carboxylate as described in
Method Q Yield 0.019 g (7.5 %over two steps). Beige solid. "H NVR (300
MHz, CDC13) 8 8.12-8.14 (m 1 128 H), 7.80-7.88 (m 2 H), 7.47-7.66 (m 2
H, 471 (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 C1 F3 N3 04 S2 mz 576 (MtH +. HPLC 74 % RT 2.30m n
(YMC ODS AQ 33x3mm 10-90 % acetonitrile in 3 mn). 5 EXAMPLE 112 2-{

[ 5- Chl oro-2-(trifluoronethyl)benzyl]sul fonyl}-4-piperazin-1-ylthieno[3, 2-

c] pyridi ne hydrochl ori de The BOC group was renoved fromtent-butyl
4-(2-{[5-chl oro-2-

(trifluororrethﬁ/sl])@benz sulfon thleno 3,2-c]pyridin i perazine-|-carb
oxyl ate usiMg( )f@ﬁﬁﬁ WFZYN WZ(@Q(I%LIQWHHI& é‘b%dﬁ BeTmvR (300
VHz, DI\/SO 7.78-7.83 1

7 72776 W@%ﬁ“ﬁ‘?@(%&%ﬁzﬁ%g%ﬁéoﬁ%w@% 765 (m 11, 507 (s, 2
H) , 365372(m 4 H, 7.25-7.34 (m 4 H; M5 (ESI+) for Cl19 H17 A F3 N3

02 s2. d ﬁ%ﬁ%go M+H)+ HPLC 90 % RT 1.65 mn (ACES C8 50x3.0mm 10-97
% acetonit 15 | NTERMEDI ATE 87

tent - Butsyl 4. ﬁ(ﬂﬂfréﬁoﬁeﬂﬁrlw&lwhﬁﬂﬁﬁé{-s}zﬁuhfyﬁﬂiéhhpf!- 9ham% 15ldRyehistid 4- Y1 } pi pe

razi ne-1- carboxyl at i't hi um4-chl or ot hi enﬂg( yridi ne-2-sul finate

(0. 44 nnnoII)lth%ﬁ@‘Hﬂh}@afttb@HWt%c By'Bligp2-gilfeeth ]\msdrﬁatﬁél YWith49 mmol) as
d bed t.
s e A Er RO AR AR AREL Bl AR hepresied o 65

(10 % over ftimhbrS\nmpaywbuﬁmpgﬁraﬁ:ﬁie#1dcarﬂdiymltﬂs(d3§b®1b%m Meibcd 8). The BOU- 8. 18 (m
% 54- 37735(ﬁte%wgﬁykguple@§g¥lgved @%M%%Eg EE‘%eﬁBG 0 ‘?%f g e%?ﬁ’ﬁgir%eg@ggz( o 225521’
( thH) ;1 1£?P%E@X%ﬁ%ﬁ&éﬁ{1§%ﬁ9?j@owﬁ¥ 5M2B-Ed9S 89 s 3B PEMS (40985 Yeacehoqwiril e
(3, 5- Di rfetHdX Ji681idyD) SHFzohil),| 758 (di fFes.8Hzn2 Hy1.1 hidedo 8[5FH2 2,023 @i ne
rochl orifigy 362.3.68 (m, 4 H), 3.27-3.32 (m, 4 H); MS (BSI+) for C18 HI8 Br N3 0252 . CLH

m/z 454 (M+H)". HPLC 90 %, Ry 1.24min (YMC ODS AQ, 33x3mm, 20-50 %

acetonitrile in 1.5 min).

2- [
hyd

15
INTERMEDIATE 84
tert-Butyl-4-(2-{]2,5-bis(trifluoromethyl)benzyl]lsulfonyl} thieno[3,2-c] pyridin-4-
vi)piperazine-1-carboxylate
Lithium 4-chlorothieno[3,2-c]pyridine-2-sulfinate (0.44 mmol) was treated with 2,5-

20 bis(trifluoromethyl)benzylbromide (0.59 mmol) as described in Method P above and then

£ reacted further with feri-butyl-piperazine-1-carboxylate as described in Method Q. Yield

0.01 g (4 % over two steps). Beige solid. 'H NMR (300 MHz, CDCls) 8 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,
410), 1.49 (s, 9 H); MS (ESH) for C25 H25 F6 N3 04 8, m/z 610 (M+H)". HPLC 73 %,

25 Rr2.36min (YMC ODS AQ, 33x3mn1, 10-90 % acetonitrile in 3 min).

EXAMPLE 110
2-{[2,5-Bis(trifluoromethylbenzyl]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-¢]pyridin-4-yl)piperazine-1-carboxylate using Method R. Yield
0.024 g (100 %). White solid. "H NMR (300 MHz, DMSO-ds) 8 9.30 (s, 1 H), 8.25 (5,
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30 The BOC group was renoved fromtert-butyl 4-{2-[(3,5-
di met hoxybenzyl ) sul f onyl ]t hi eno[ 3, 2-c] pyri di n- 4-yl ?pi per azi ne-1|-car boxyl ate
using Method R Yield Odg (62%. Wite solid. 1H NVR (300 MHz, DVBO-d6) S
9.09 (s, 1129 H, 8.18 (d, J=6.7 Hz, 1 H, 8.02 (s, 1 H, 7.69 (d, J=6.7
Hz, 1H), 6.45-6.48 (m 1 H), 6.35-6.38 (m 2 H), 4.84 (s, 211), 3.61-3.67
(m 4H), 3.58 (s, 611), 3.24-3.33 (m 4H).M5 (ESI+) for C20H22N304S2 ni z
434 (MtH)+. HPLC 90 % RT 1.60 mn (ACES C8 50x3.0mm 10-97 % acetonitrile
in 3 mn). 5 EXAMPLE 114
2- [ (2- Napht hyl et hyI )sul fonyl ] -4-pi perazin-1-ylthieno[ 3, 2-c] pyridi ne
hydrochl or ne | ) na al ene_was used,_according to Method P-R
to give 121{298&[? (Sf ’dt:g%ltgé)@ ng&%c?t - 7480 vk FDR 769 (Wli/=5 é&é@lﬂ‘@4§'2% ppm
(obscured 2 3 75136-7.58 (m 3
2000 gy ﬁ&%3 43'%m 4?\?331@ }ESIszc(rrazoﬁlH)Fs‘&\r?@z(@ él-ﬁ)nézfl%EXANPLE e
4 Pi per azi EM"I }/IHEL@P@ 1R @Bﬂm@ﬂv—f@ﬂ@SA@B}qu é@%amgoh}tnhumhéw 2-c]p
yridi ne %1 ydrochl ori de 4-[4-(Bronmomethyl)phenyl]-1,2,3-thiadiazol e was
used accor g to Method P-Rto give 4.8 ng of the desi red product. 1H NWR
(270 ME, CH3OHd4) S ppm 3.41-3.50 (m 4 H 3.54 (s, 2 H 3.89-3.98 (m 4

7.45 (d 7.75 (d, J=6.33 Hz, 1 H) 7.96- 8.13 4
9 31 (s, ( W—'&JEMDP%W%% 20 ( EXAMPLE 116 K (m 41
1- (4- Pyrr ofghOBityl4-y iglaexﬁwn% ibénd déuﬂbx%ﬁftﬁﬁh&‘[@;zlq%tﬁﬁn%ﬁ}ﬁlp%rﬁ}ﬁyf' din-2-yl)

sul fonyl] ethanone hydroc
ol i di n- 1- y¢phexyitpet hanone was used according to Method P-Rto give 25 19.6

) 2. oo ( SRl A0NGLLs S BpMBlok 2 M G ARRET s RBNE 70 (T T )
f{_. 12-41@22 fsthyeddylbromide (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 0.005 g
(3 % over two steps). Beige solid. 'H NMR (300 MHz, CDCh) 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 (EST+) for C24 H29 N3 04 S, m/z 488 (M+H) ™. HPLC 69
15 %, Ry2.06min (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 feri-butyl 4-{2-[(4-methylbenzy!)sulfonyljthieno[3,2-
20 cJpyridin-4-yl}piperazine-1-carboxylate using Method R. Yield 0.05 g (75 %). White
(' solid. "H NMR (300 MHz, DMSO0-d6) & 9.18 (s, 1 H), 8.17 (d, /=5.5 Hz, 1 H), 8.01 (s,
H), 7.67 (d, /=5.5 Hz, 1 H), 7.38 (s, 1 H), 7.19 (3, 1 H), 7.11 (s, 1 IT), 7.00 (s, 1 H), 4.86 (s,
2 H); MS (ESI+) for C19 H21 N3 02 S2, C1 H m/z 388 (M+H) . HPLC 90 %, Ry 1.65 min
(ACE3 C8 50x3.0mm, 10-97 % acetonitrile in 3 min),
25
INTERMEDIATE 86
tert-Butyl 4-(2-{[5~-chloro-2-(trifluoromethyl}benzyl}sulfonyl} thieno[3,2-c]pyridin-4-
yD)piperazine-1-carboxylate
Lithium 4-chlorothieno[3,2-c]pyridine-2-sulfinate (0.44 mmol) was treated with 5-chloro-
30  2-(iriflucromethyl)benzylbromide (0.59 mmol) as described in Method P above and then
reacted further with fert-butyl-piperazine-1-carboxylate as described in Method Q. Yield
0.019 g (7.5 % over two steps). Beige solid. 'H NMR (300 MHz, CDCls) & 8.12-8.14 (m, 1
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.55 (d, J8.97 Hz, 2 H 7.78-7.90 (m 3 H 8.03 (d, J6.86 Hz, 1 H 8.41 (s,
M M5 (M+l) 471. 30 130 EXAWPLE 117

[ 4- (Di et hyl am no) phenyl ] - 2-[ (4- pi perazi ne-1-yl t hi eno[ 3, 2-c] pyri di n-2-yl)

| fonyl] ethanone hydrochl oride 2-Bronp-I|-[4-(diethyl am no)phenyl]ethanone
hanone was used according to Method P- 5 Rto give 9.0 ng of the desired
product. 'H NWR (500 MHz, CH3OHd4) 8 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,
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. M
(M+1) 473. EXAMPLE 118 10

1- (4- Bronophenyl )-2-[ (4-pi perazin-1-ylthieno[ 3, 2-c] pyridin-2-yl) sulfonyl)
et hanone  Z4)B7.8013-88-(frd 2 BE)o T8 pHTeivy(n), 2 EHah o, DER, 31%31 3a¢mp4 ) Be3-p.7mehhod A

3759 (s, 2 10386 510 SREESR By €3 Bhs 1 et § e i T Ty,
li% EXZ;J/P Z;?lgmz 38mi) (BVBDODY AQ 36xH0mHE0-90% ddbtofitrHe ik $ mid). H) - 'VB (M+1) 481.
1- ( 3- Met hoxyphenyl ) 2-[ (4-piperazin-1-ylthieno[ 3, 2-c]pyridin-2-yl) sul fonyl]
et hanong ?)?AM@? %3- met hoxyphenyl ) et hanone was used according to nmethod A
to give 1 ng o e desired product. 'H NVR (270 MHz, CH3OH d4) 8 ppm
3.54 (s, 2 H[S—Ehﬂiﬁ'ﬁ& aﬁlﬂ(unrorﬁ(ihmmeml]dﬁiﬁonﬂ}-lﬂ}piﬁel&ﬂin(-]s-yltﬁiehi);[sar06- 4.18 (m 4
H 7.20 (dd cgolg 1§4HEZ 1 H7,34- 7.49 7.49 (m 2 H 7.57 (d, J=7.39
Hz, 1 H 7.9% whrogforide’ 1 1) 8" 06 (d, 1 6.60 Hz, | H) 8.41 (s, | H. M
(M+1) 432 M@@- oihﬁ@.rag%moved from tert-but 21/14 -(2-{[5-chloro-2~

1- Phenyl - pi perazin yl t hi eno yridin-2-yl)sul fonyEl] et hanone
- Bronp- 1- @ Lféwy@ﬁﬂaﬂlbﬁ@%@lfwédmmwﬂimgdw rsfapm@zmeﬂocagqov a uamgg of

he de r e N
3.57-3.1 %etg‘lz;fpﬁ%)%‘%d i ee G/t% Wﬁﬂhdﬁiﬁ@g@poﬁ\@ﬁ?@ﬁﬁgd@%ﬁ &1-7. 39
Hz, 1 H) 7 JB68.0 83,235, 801)H2.78-7.839)(n3 108, 197,76 (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 (BSH) for
C19H17 C1F3 N3 02 82. Cl H m/z 476 (M+H)". HPLC 90 %, Ry 1.65 min (ACE3 C8

50x3.0mm, 10-97 % acctonitrile in 3 min).

6
1
1-
su
et

15
INTERMEDIATE 87
tert-Butyl 4-{2-[(3,5-dimethoxybenzyl)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 3,5~
20  dimethoxybenzylbromide (0.59 mmol) as described in Method P above and then reacted

P

further with zers-butyl-piperazine-1-carboxylate as described in Method Q. Yield 0.02 g

(10 % over two steps). Beige solid. 'H NMR (300 MHz, CDClL) 8 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 S, m/z 534 (M+H)", HPLC 69 %, Rt 1.99min (YMC
25  (ODS AQ, 33x3mm, 10-90 % acetonitrile in 3 min).

EXAMPLE 113
2-|(3,5-Dimethoxybenzyl)sulfonyl}-4-piperazin-1-ylthieno[3,2-c]pyridine
hydrochloride

30  The BOC group was removed from 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) 8 9.09 (s, 1
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J=14.12,6.99 Hz, 3 H 8.46 (s, 1 H. M5 (M+l) 402. 30 131 Table 6 OS R NO
Ni R4 EXAMPLE R 121 4-Piperazin-1-yl-1-(toluene-4-sulfo ¢ N

nyl)-1H pyrrol o[ 3, 2-c] pyridi ne hydrochloride N 122

1- (3-Chl oro- 2-net hyl - benzenesul fony i - - /N
|')-4-piperazin-1-yl-1Hpyrrolo[3,2- CJ1 c]pyridine hydrochloride CI 123
1- (3, 4- D net hoxy-benzenesul fonyl)-4 (N) N

-pi perazin-1-yl -1 Hpyrrolo[3,2-c]py N ridine hydrochloride 124

4- (4-Piperazin-1-yl-pyrrolo[3,2-c]p (N \ yridine-I|-sulfonyl)-benzonitdle
hydrochloride N CN 125

1- (4, 5-Di chl oro-thi opbene- 2-sul fonyl) - 4- pi perazin 1- yI 1H— ad SN

pyrrolo[3,2-c%p ridine hydrochloride r™ J) N N
1- (2- Chl or d¥434 g&@)ﬂo SpeHzehEs & $day! 1), 3169 (4, £ 6.7 Hz, IH),645—648 (m, 1 H),

1) - 4- pi per azifis g o4 1 PyE4 Q! A3 s $1-397 (b, 4m), 3.58 (5, 6H), 3.24-3.33 (m, 4H).MS
(EST+) for CooHlzyN304S; m/z 434 (M3H)", HPLC 90 %, Ry 1.60 min (ACE3 C8
50x3.0mm, 10-97 % acetonitrile in 3 min),

EXAMPLE 114
2-[(2-NaphthyhmethyDsulfonyl]-4~piperazin-1-ylthieno[3,2-c]lpyridine hydrochloride
2-(Bromomethynaphthalene was used according to Method P-R to give 12.4 mg of the
desired product. "H NMR (270 MHz, CH;0H-dy) 8 ppm (obscured by CH;OH, 4H) 3.70-

é 10 3.79 (m, 4 H)4.95 (s, 2 H) 7.36-7.58 (m, 3 H) 7.70-7.91 (m, 6 H) 8.02 (d, /=6.60 Hz, 1 H).
MS (M+1) 424.
EXAMPLE 115
4-Piperazin-1-yl-2-{[4-(1,2,3-thiadiazol-4-yl)benzyl]sulfonyl} thieno{3,2-c]pyridine
15 hydrochloride
4-[4-(Bromomethyl)phenyl]-1,2,3-thiadiazole was used according to Method P-R to give
4.8 mg of the desired product. 'H NMR (270 MHz, CH30H-d;) & ppm 3.41-3.50 (m, 4 H)
3.54 (s, 2 H) 3.89-3.98 (m, 4 H) 7.45 (d, J=8.44 Hz, 2 H) 7.75 (d, J=6.33 Hz, 1 H) 7.96-
8.13 (m, 4 H) 9.31 (s, 1 H). MS (M+1) 458.
20
{ EXAMPLE 116

1-(4-Pyrrolidin-1~ylphenyl)-2-[(4-piperazine-1-ylthieno[3,2-c]pyridin-2-yl) sulfonyl]

ethanone hydrochloride

2-Bromo-1-(4-pyrrolidin-1-ylphenyl)ethanone was used according to Method P-R to give
25  19.6 mg of the desired product. 'H NMR (270 MHz, CH30H-d;) 3 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, J=8.97 Hz, 2 H) 7.78-7.90 (m, 3 H) 8.03 (d, J=6.86 Hz, 1 H) 8.41 (5, 1 H). MS

(M+1) 471.

30
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c] pyridine hydrochloride / F 132 127

1- Phenyl nmet hanesul f onyl - 4- pi perazin-l -yl -1Hpyrrolo [3,2- N c]pyridine
hydrochloride (° JI N 128 1-(5-Chloro-thiophene-2-sulfonyl)-4 CI S /N
-pi perazin-1-yl-1Hpyrrolo[3,2-c]py f ) ridine hydrochloride N 129

1- (4- Butyl - benzenesul fonyl ) - 4- pi perazin-1-yl -1 Hpyrrolo(3,2- ---, N
c)pyridi ne hydrochloride CJl N 130

1- (4- Phenoxy- benzenesul f onyl) - 4- pi perazin-1-yl-1Hpyrrolo(3,2- i--, () N
c)pyridine hydrochloride WO\ 131

1- (Phenyl sul fonyl ) - 4- pi perazin-I-yl-1Hpyrrolo[3,2-c]pyridine I-_. C NIl
hydr ochl oride 132

1-[ (4- Chl or BPAMRHE) KTl f onyl ] - 4- pi perazin-1-yl -1 Hpyrrol o[ 3,2- i--. (N ((

i di 4 / . 133, . .
1 DL et nokyplari FEb Py (Gpint i toihien s elparidps 90 Koy g ne
hydr ochl or i eibajone hyHrd¢hldidde . .
é;IE E (2)|- %g?%ﬁ%ﬁﬁgﬁéﬁﬁ%ﬁcﬁg %n%@&%%o%: gtlh o %%g -ulsédy elc-cg'rging-ta -Met};oly\ P-
4- Pi per azi Nk ko ke b.0th2of the Ediréa prmbh i Nedre psoohast,f omop-afs ppm 116 F ~N-
J=7.06 Hz, 6 H) 3.49-3.66 (m, 10 H) 4.14-4.27 (m, 4 H) 7.13 (br.s, 2 H) 7.85 (d, J=6.59
Hz, 1 H) 7.98 (d, /=8.48 Hz, 2 H) 8.03 (d, /=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-yI) sulfonyl] ethanone
2-Bromo-1-(4-bromophenyl)ethanone was used according to method A to give 3.4 mg of
the desired product, "H NMR (270 MHz, CH;0H-dy) & ppm 3.535 (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, /=06.60 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-ds) & ppm 3.54 (s, 2 H) 3.55-6.62 (m,

20 J=10.03 Hz, 4 H) 3.82 (5, 3 H) 4.06-4.18 (m, 4 H) 7.20 (dd, J=8.05, 2.24 Hz, 1 H) 7.34-
7.49 (m, 2 1) 7.57 (d, /=7.39 Hz, 1 H) 7.84 (d, J=6.60 Hz, 1 H) 8.06 (d, /=6.60 Hz, 1 H)
8.41 (s, 1 ). MS (M+1) 432,

//""' N

EXAMPLE 120

25  1-Phenyl-2-[(4-piperazin-1-ylthieno[3,2-c]pyridin-2-y)sulfonyljethanone
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) 8 ppm 3.55 (s, 2 H) 3.57-3.66 (m, 4 H) 4,10-4.24
(m, 4 H) 7.46-4.57 (m, 2 H) 7.66 (1, /=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 (5, 1 H). MS (M+1) 402.

30
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pyrrol o[ 3, 2-c] pyri dine hydrochloride F Schene 8 N NOi N OHN O0OC H
RLivl VNVIi NN\ / \/ \' N RA R4 5 R4 Legend to Schene 8. i)

Et hyl chl orof ormate, TEA, acetone, NaN3; ii) Bu3N, DCM and di phenyl et her;

iii) POCL3, NaCH;, iv) BOC protected am nes (R), K2CO3, DMSO, v) NH3 gas Na,
NH4Cl, THE vi) Sul phonyl chlorides (R), Nail, THF;, vii) HCI/diethyl ether,
nmet hanol . 10 | NTERVEDI ATE 88 (2E)-3-(1-Benzyl -1 H pyrrol-2-yl)acryl oyl azide
To a m xture of 1-benzyl-I1H pyrrole-2-carbal dehyde (28.4g, 0.125npl) and TEA
(13.5 L, 0.187 nol) in acetone (300 nL) was added et hylchloroformate (17.9
m., 0.87 nol) dropwi se. The reaction was stirred for 1.5 h after which NaN3
(13 g, 0.200 nol) in H20O 15 (100 nL) was added. After 2h, the reaction was
diluted witHlabd¢ €r and | eft overnight. The acetone was renoved and the
product was filtered off to afford 21.4 g of a light brown solid. This
compound was taken to the next step. |NTERMEDI ATE 89 134

1- Benzyl - 1, 5-di hydr o- pyrrol o[ 3, 2-c] pyri d'd" 4yone was prepared by the
literature procedure according to C Ducr&qg; E. Bisangi; J-M Lhoste; J.

M spelter; Tetrahedron, Vol 32, pp 77j (1976).
N~ l
F:]

R

EXAMPLE R’ R

= 121 4-Piperazin-1-yl-1-(toluene-4-sulfo . N
{ nyl)-1H-pyrrolo]3,2-cJpyridine hydrochloride /@/ [ j

N

122 1-(3-Chloro-2-methyl-benzenesulfony L. N
[)-4-piperazin-1-yl-1H-pyrrolof3,2- [ ]

clpyridine hydrochloride o N

123 1-(3,4-Dimethoxy-benzenesulfonyl)-4
-piperazin-1-yl-1H-pyrrolo[3,2-clpy
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-1H-
pyreolof3,2-clpyridine hydrochloride

126 1-{2-Chioro-4-fluoro-benzenesulfony
Ded-piperazin-1-yl- 1 H-pyrrolof3,2-
clpyridine hydrochlotide
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To a stirred solution of n-tributylam ne (30 nL) in di phenyl ether (150 niL)
heated to 195 5 C was slowy added during 30 mnutes a solution of the acyl
azide dissolved in DCM (150 nL). The reaction m xture was stirred at 195 C
for 1 hour and then cooled to room tenperature. Pentane (1.0 L) and ether
(1.0 L) was added to the reaction m xture and the precipitate was.collected
by filtration. The crude solid was triturated with ether to give 6, 89

(81% of the pure product. Purity HPLC >95% MS (ESI) nr/z 225 (mtH); 1H NMR
10 (DMSO-d6, 25 C, 270.16) S 10.84 (br s, I H, 7.43-7.14 (m 6 H), 7.00 (d,
J=7.12 H, 1 H, 6.57-6.49 (m 2 H), 5.83 (s, 2 H. |INTERMED ATE 90
1-Benzyl -4-chloro-1H indole 15 POC13 (3.11 mi, 33.4 mol) was added to

1- benzyl - 1| 5- é7hy drl dherdmstheneeylfoyBi-Sloarpipyhyl- t-prardlo Gl (3 J, 16. ) and
t he reacti pn was stc]pg,ﬁ@ghga&ocygl@cg for 2h. NaOH (1M wa aded an

m xture was extracted with DCMthree times, The organi - dri ¢d
(MgSH), flltered jand the sol vent was rem)ved. Fl ash ¢ tography
(DCI\/!Heptahe/ MeOH (4: 15:1) gave 1.17 g (29 % of product.~Fie product was
taken to ;Q_I_h_g_% step.— LNTERVEDLATE 91 _tert-Butyl —{1-henzyl -1

H pyr r ol of B, 232 pyriterChenRirsargarasiife- | - car boxyl at e JAClﬁi@far OEDN

1- benzyl - 4t chl or o- lﬁrbwaadatyﬂalliﬁﬁyn?o%[@-cp@ 82 mol ), K2C03j (2. . N I] ang
25 Boc- pi ppra2| ne (n;gmgl%dgmhl&ﬂ@4 mml) in DMSO (75 nL) yas stirred at 120|C
for 48 h. :Additignal of Boc-piperazine (4 equiv.) was|added and|the
reaction was run flor another 48 h. The reaction was diluted with ethyl
acetate (200 ml9) and4-Bhgl-RrdesiienyaSipaasned-1Wdiolo(3BVer al ; portions.Mmf waf er

Flash chropat ograpHQ%géqgglr}%g&Ct iHeptane 4:1:15) gave 0.p &Erti ng5 30'

==

material apd 0.38 °*THNVR (CD30D) S 7.87-7

7.24 (m 3H), 7.04-6.98 (m 3H), 6.73-6.71 (m 1H), 6. , 5]19
(s, 2H), 3/63- 3. ﬂg (m 8H), 1.47 (s, 9H); M (ESI) 39 Purity
(HPLC, col pmm ACE)

95% 135 | NTERVEDI ATE 92 tort- Butyl

| H-pyr r ol o[ 37 Z55CT PYIhShdlo:d-tvzddtul5 oz (AT R E [ TET U-BUlyl N
4- (1 -benzyl| -1 H pyr rcﬁglyn :h%rcclﬂpgc@ dwxgﬂyaz) p?%er ggl?endgél carjboxyl atE (}83 g,

Ph’o

131 1-(Phenylsulfonyl)-4-piperazin-1-yl-1H-pyrrolo[3,2-cIpyridine
hydrochloride

132 1-[{4-Chicrophenyl)sulfonyl]-4-piperazin-1-y1-1H-pyrrolo[3,2-
clpyridine hydrochloride

133 1-[(4-Methoxyphenyl}sulfonyl]-4-piperazin-1-yl-1H-pyrrolo[3,2-
clpyridine hydrochloride

124 1-{(2-Methoxy-5-methylphenyl}sulfonyl]-4-piperazin-1-yl-1H-
pyrrolo[3,2-c]pyridine hydrochloride
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5 0.488 mmol) was dissolved in THE (6 nL) and liquid ammonia (10 nL) in a 30
mL, vial. Na (67 ng, 2.93 mvl) was added in portions and the reaction
turned violet. After 30 mn NH4Cl(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. 'HNWR
(Cb3oD) 8 8.66 (s, 1H), 7.89 (d, 1H, J =5.80 Hz), 7.13 10 7.11 (m IH)),
6,89-6,86 (m 1H), 6.57-6.56 (m 1H), 3.67-3.60 (m 8H), 1.48 (s, 9H); M5
(ESI') 303 (M+ H+; Purity (HPLC, colum ACE) 95% Method S for
sul phonyl ati on: tent-butyl 4-(1H pyrrol o[ 3, 2-c]pyridin-4-yl)piperazine-I-
carboxylate (total 1.391 nmol, | equiv.) dissolved in THE (14 nL) and
di spense t¢ 1033l |4ltpevizialis]- WD i S@F@dBARhen-BHSNE NS Off 01, NgH_( P 14838
b

ninmol, 1.5]equiv.) #%ﬁygfﬁ@%n&%m% 5,qdl spense evenly fo
, -

he lvfa { j
contai ningjthe sol ) utyl " 4- (I Hpyrrol o[ 3, 2- F N
c] pyridin-4-yl)pi perazi ne-1-carboxylate and stired for ximately for j15
mn. Diffetent__sulfonylchlorides were dissolved in THE (2 nL) each and
added drop-wise to the reaction mxtures. The reactions were quenched with
McOH (100 Lgc an%dDS-Tri samne (3 equiv.) 20 was added to each vial and shake
for 2 hours: hFH% m xtures 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 anal ysis fractions that
were ? 90% pure were collected and concentrated. .25 Method T BOC

deprotection; The Boc-protected conpound was di @ ed in MeCOH m.) and
[ ether (2 s added. 45 mn the sglwept was renoy 136

:@#ERIVEDI ATE

tert-Butyl-4-11-(phenyl sul.fonyl)-I i dj '

car boxyl at e W cat.ian,byN H-Zat+ a

Boc- depr ot ecti/bn. t5 ' HNWVR

7.57-7.39 (m 511), 6.67-6.64 (m , 3. .
(ESI) 443 (M +H)+: Purity (HPLC, columm ACE) 95%

| H N
v v N vi N

—— N e
\ / \ =N Vil =N
5 R4

Legend to Scheme 8: i) Ethylchloroformate, TEA, acetone, Walj,; if) BusN, DCM and diphenylether; iii)
POCY,;, NaCH; iv) BOC protected amines (R"), K,C05, DMSO; v) NH; gas Na, N, Cl, THF vi} Sulphonyl
chlorides (R'), NaH, THF; vii) HCl/diethy! ether, methanol.

AT

10  INTERMEDIATE 88
(2E)-3-(1-Benzyl-1H-pyrrol-2-yDacryloyl 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 NaNj (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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| NTERVEDI ATE 94 10

tent-Butyl-4-{1-[(4-chl orophenyl)sul fonyl]-I1H pyrrolo[3,2-c]pyridin-4-yl}pip
erazine- 1l-carboxylate Purification by preparative BPLC gave 4 ng (11 %
after Boc-deprotection. 'HNWR (CDC13) S 8.03-7.51 (m 711), 6.89-6.87 (m
1H), 3.91-3.66 (m 8H), 1.47 (s, 9H,; M (ESI) 377 (M+ H+; Purity (HPLC
col um ACE) 95% 15 | NTERVEDI ATE 95 '

tent - Butyl -4-{1-[ (4- et hoxyphenyl)suifonyl]-1H pyrrolo [3, 2-c]pyridin-4-

yl } pi perazi ne-1-carboxyl ate Purification by recrystallization (MeOH Et her)
gave 21 ng (67 %9 after boc-deprotection. 20 'HNMR (CDCl3) S 8.02-8.00 (m
111), 7.84-7.80 (m 211), 7.48-7.46 (m 111), 7.41-7.38 (m 111), 6.92-6.86

(m 2H), 6 BEer&yBP,S(dmydﬂd)pyrsolw,X s]pyﬁdih)4 ole Wis Prepardd By thdlikdrature48 (S,
9H); M5 (ESIg (c H)t urit HPLC, .col unmm ACE) 95% | NTERVEDI ATE 96
25 t ent - But P edure ac ordmg o C. Ducrocy; E. Bisangi; J-M, Lhoste; J. Mispelter;

4- (1-{12-  tridhuaionvis, )p@hmwshsubmnyl) 113-pyrrol o 3, 2-¢] pyri di n- 4-
yl ) pi perazi ne- 1-car boxyl at e Purification by preparative HPLC gave 8.6 ng (25

% af t er bd®-afdipied st sl n-HviylaniceSanLsngliptyng ettier (10 mH) head0d 195 94 (m

7.89-% 89-.6. 3 3 89
(m aty > Gt Sy e i 3¢ mlfhnos sofibi of e Bae gy Dy
Purity ( HPl(Qjo 6D}, gne rés@&an 1%5%11‘@%@ sin%@&%l%"@@bﬁﬁ Hour and then cooled to 1o
tert-Butyl 4-{1-[(2-net hoxy-5-net hyl phenyl ) sul fonyl]- 11l pyrro? t[o§ énc] pyri di

n-4- yl}pi penperitie- Bentanel byl) ané cther (10 Ic)a?tfascaddd:ﬂ/tomhfelpamtamlmmwm thave 10. 3

32 9 CDC

7% 5 S e b e ol P Ao

[')7 ﬁﬂ 70 (giSl%}-biEtthﬁ&-pﬁocﬁﬁt (PnntﬁﬂlAvréEMg%(ym E%ﬂg?_ﬂé 21254(ﬁ1+(H=)J 'gHNRMS (ESI)
( (DMSOud6 P E 270.16)5 10.84 (brs, I)H), 743714 (m,6H),7 oo (d,T=7.12Hz, 1

H), 6.57-6.49 (m, 2 H), 5.83 (s, 2 H).

INTERMEDIATE 90
1-Benzyl-4-chloro-1H-indole
15 POCI; (3.11 mL, 33.4 mmol) was added to 1-benzyl-1,5-dihydro-4H-pyrrolo[3,2-
c]pyridin-4-one (3.75 g, 16.7 mmol} and the reaction was stirred at 120°C for 2h, NaOH
(1M) was added and the mixture was extracted with DCM three times, The organic layers
were dried (MgSOy), filtered and the solvent was removed. Flash chromatography
(DCM/Heptane/MeOH 4:15:1) gave 1.17 g (29 %) of product, The product was taken to
20 the next step.

INTERMEDIATE 91

tert-Butyl 4-(1-benzyl-1H-pyrrolo[3,2-c]pyridin-4-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 stirred at 120 °C for 48 h.

Additional of Boc-piperazine (4 equiv.) was added and the reaction was run for another 48

h. The reaction was diluted with ethyl acetate (200 mL) and the mixture was washed with

several portions of water. Flash chromatography (DCM/MeOH/Heptane 4:1:15) gave 0.51

g of starting material and 0.38 g of product. "HNMR (CD;0D) & 7.87-7.85 (m, 1H), 7.25-
30 7.24 (m, 3H), 7.04-6.98 (m, 3H), 6.73-6.71 (m, 1H), 6.53-6.52 (m, 1H), 5.19 (s, 2H), 3.63-

3.59 (m, 8H), 1.47 (s, 9H); MS (BSD) 393 (M + H)"; Purity (HPLC, column ACE) 95%
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10 4-Pi perazin-1-yl-1-(toluene-4-sul fonyl)-1H pyrrol o[ 3, 2-c] pyridi ne
hydr ochl ori de p-Toul enesul fonyl chloride (24.6 ng) was added to tert-butyl
4- (1)1 -pyrrol o[ 3, 2-c] pyridin- 4-yl)piperazine-|-carboxylate the title
conmpound (4.3 ng). LC/MS RT: 1.374 (System 10 till 40% MeCN over 1.5 min
ACE C8), Purity. 91% Ms: 357 (M+l) 1HNMR (CD3OD) S ppm 2.39 (s, 3 H) 3.48
(m 4H 4.06 (in; 4 H 7.22 (d, J=3.71 Hz, 1 H 7.43 (d, .7=8.16 Hz, 15 2
H 7.95 (m 5 H), EXAWPLE 122 '

1- (3- Chl or o- 2- net hyl - benzeuesul fonyl ) - 4- pi perazin-1-yl -1 H pyrrol o[ 3, 2-c] pyri
di ne hydrochl oride 20 3-Chl or o- 2- net hyl benzenesul fonyl chloride (29.0 ng)
was added to tert-butyl 4-(1H

pyrrol o[ 3, 2-c] pyri di n-4-yl) pi perazi ne-1-carboxylate the title conpound (6.3
ng). LOMS RT: 1.563 (§zsten110 till 40% MeCN over 1.5 min, ACE C8),
Purity. 96UNTRBMERATE 25 EXAMPLE 123 1-(3, 4- Di met hoxy- b

| Y d lo [3. 2- di
Pydr ochi or PRyt %ﬁf-tpﬁ%to%éh SptiR dhRarted-FabBEG) "was added to
tert-butyl rd+@UtH 4py+beot013i- ﬁyrﬁdl@b%m—djpﬁtcﬂn-ﬂlyl)?i %ﬁlélln@trbm@@dt yhate the
title corrpou 284 stem 10 t|II %M:CN over

1.5 mn? (QE‘&@S‘%‘D‘ ]gdi‘ggti S(I’-IW%UW@I@@
(0. 36 66 %g@%f‘%%“?ﬁﬁa%e@%?ﬁé@slﬂ%ﬁ %4”3% G %V‘%‘%ﬁﬁﬁﬁoﬁ“ﬁ v,

(dd, J=8. 5NHLIg@t)Hwas added ardl 9@ retietjonvasletgo eipny ﬁmpﬂm&rd@htﬂ’mmvaﬂ) EXANPLE

nydr ochl or 10 R RBEHE thepoiey AU Rt iy M BERRR By ©

tert-butyl 142&6#%1&@8@&3;@1@%@ i@Dgsé éa RENEY.8F () el Jaesrslgq%ﬁtae the

{\I tl e compound ng% LC M5 éﬁl stem 10 till 40% over
nin, Ad@ C87}11 (ﬂurIHM 8% (W1 HRES 7(AHEL(m, IENNRE7- §@D:€1@D§HB 181, IEBOMEm 4
b Ef (m 4 B %0s i Om™ Bid @Ft.c, otldhn A5 069 4 .29 10 (d, J=8.66 HZ’
Method S for sulphonylation: tert-butyl 4-(1H-pyrrolo[3,2-c]pyridin-4-yl)piperazine-1-
carboxylate (total 1.391 mmol, 1 equiv.) dissolved in THF (14 mL} and dispense to 10 mL
15  wvials with screwcap. A suspension of NaH ( 0.1488 mmol, 1.5 equiv.) in THF (15 ml)
was dispense evenly to the vials confaining the solution of fert-butyl 4-(1H-pyrrolo[3,2-
¢)pyridin-4-y)piperazine-1 -carboxylate and stired for approximately for 15 min. Ditferent
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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EXAMPLE 125

1- (4, 5-Di chl oro-thi ophene- 2-sul fonyl ) -4-pi perazin-I-yl-IHpyrrol o 3, 2-ci pyri
di ue hydrochl oride 15 4, 5-Di chl oro-t hi ophene-2-sul fonyl chloride (32.4 np)
was added to tert-butyl 4-(1H

pyrrol o[ 3, 2-c] pyri di n-4-yl ) pi perazi ne-|-carboxylate the title conpound (0.3
ng). LOMS RT: 1.119 (System 10 till 40% MeCN over 1.5 mn, ACE C8),
Purity. 92% MsS: 418 (Mtl). 20 EXAMPLE 126

1- (2- Chl oro- 4-fl uor o- benzenesul fonyl ) - 4- pi perazi n-1-yl-1H 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, ANCFPMERIATELOF| ) pi per azi ne- 1- carboxyl ate the title conpound (2.4

ot ty. 904 R @%ﬁﬁé@iﬁiﬁﬂ}%ﬁgt Bplogs 3y %yg%”a%ﬁfmuer%r? log” (m 4 H

7.23 (dd, lamdeifs 49 Hz 47 (m 1 7 55 (dd, J=8.41, 2.47 Hz, 2
H 7.62 (d,_ J=6.93 Hz, HL‘ 91dJ718 8.06 (d, J=3.96 Hz, |
H . 30 139Pexﬁmoebzz¢rxsi# mn@é%mgmér%m&armt profection.1- y| - 1H pyrrol o

a1 B CENARe ABERPORRBIER (L8] sSTRSBARCTY), T30 3P0 Uiy sk B84 fm™D) VoS

added to te

c] pyri di n- 43%)) 3.55-pE2 &ni 8K8), [1 4ATa(s,IORYMSI(BS a3 (At H) cOmROUERLEQccluB) . LT/ VB
RT: 1.007 SWmlotlll 40% MeCN over 1.5 min, ACE C8), Purity. 90% Ms

357 (Mtl). E 128 1-(5-Chl oro-thi ophene- 2- sulfonyl) 4-pi perazin-1-yl-1
H pyrrol o[ 3, 2-c] pyridine hydrochloride 10 5-Chl orot hi ophene-2-sul f onyl
chloride (28.0 ng) was added to tert-butyl 4-(IH

pyrrol o[ 3, ANTEBMHELAATEA94| ) pi per azi ne-| -carboxyl ate the title conpound (7.2

Pur | t ; (I\/(}g?(;;rﬁﬁgt};l {gg[(% a@foprﬂe l)éuhlonyff Qﬁ’-%?rc\io% v c]pyrldm-tt-yl}plperazmg
1-carboxylate
Purification by preparative HPLC gave 4 mg (11 %) after Boc-deprotection.
"ENMR (CDCls) 8 8.03-7.51 (m, TH), 6.85-6.87 (m, 1H), 3.91-3.66 (m, 8H), 1.47 (s, 9H);
MS (EST) 377 (M + H)"; Purity (HPLC, column ACE) 95%.
15
INTERMEDIATE 95
tert-Butyl-4-{1-{(4-methoxyphenyl)sulfonyl]-1H-pyrrolo[3,2-c]pyridin-4-
yl}piperazine-1-carboxylate
Purification by recrystallization (MeOH/Ether) gave 21 mg (67 %o) after boc-deprotection.
20 'HINMR (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%.

.
4"-' '
{

INTERMEDIATE 96
25  tert-Butyl 4-(1-{[2-(trifluoromethyl)phenyl]sulfonyl}-1H-pyrrolo{3,2-c] pyridin-4-
yl)piperazine-1-carboxylate
Purification by preparative HPLC gave 8.6 mg (25 %) after boc-deprotection. "THNMR
(CDClL3) § 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 (in, 4H), 1.47 (s, 9H); MS (BESD 511 (M +
30 H)'; Purity (HPLC, column ACE) 95%,
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15 EXAMPLE 129
1- (4-Butyl - benzenesul fonyl ) -4-pi perazin-1-yl -1 H pyrrol o(3, 2-c¢) pyridine
hydrochl ori de 4- N Butyl benzenesul fonyl chl oride (30.0 ng) was added to
tert-butyl 4-(1H pyrrolo[3,2- c]pyridin-4-yl)piperazine-I|-carboxylate the
title conpound (11.9 ngy). LC/MS RT: 1.904 (System 10 till 40% MeCN over 1.5
mn, ACE C8), Purity. 95% MsS: 400 (M+1l) 1HNWR 20 (CD3OD) 6 ppm 0.90 (t,
J=7.18 Hz, 3 H 1.31 (m 2 H 1.55(m 2 H 2.67 (m 2 H 3.50 (m 4 H
4.09 (m J=3.96 Hz, 4 H 7.25 (d,.1=3.71 Hz, 21-1) 7.44 (d, J=8.16 Hz, 2 H)
7.97 (m 2 H 802 (m 2 H. EXAMPLE 130 25 1-(4-Ph

epoxy- benzenesul f onyl ) - 4- pi perazin-1-yl -l H pyrrol o(3, 2-c) pyri di ne

hydr ochl or i RETHRIMPDEADBE Y benzene) sul fonyl chloride (34.7 ng) was added to

L o compofetiratlymeidiors Ao viphp st el oo ain - aov N over 1, 5
mn, ACE csg,;,}g_iig%iz%ﬁgé_l_gﬁ%xy@e 436 30 (M+r1) 1HNMVR (CD3OD) 6 ppm 3.50 (m

J=3.96 Hz, 4 H) 4 (m J==4.45 Hz, 4 H) 7.05 édd, J=8. 16, 6.43 Hz, 2 H)
7.26 (m 2 Pyrification oy prepargtivedtiPLC gaveh0.3rme @37 o) afleripocgleprptaction. BABIR1 Hz, 2

Y ( gthﬁ gh?d@‘;@? ?J’ ﬁ’%‘%é%@?ﬂ%%%&%@ﬁiljz‘é["'s‘,mz@&]%@r?'é?‘r%? TP Bknl or i de
Purificati op o geesd, m&ba.dfd (é,azﬂpa.egﬁ\é? éﬂnﬁ ggg ABOB AR e s, B%MSFQE ection.

MS (ESI) 5 343.1 (M + - Purity ( um ACE)” 94% MPLE 132
1-[ (4- Chl or 6th)sxﬂmmm-cpfwé@ﬁh9%y| -1 Hpyrrol o[ 3, 2-c] pyri di ne

hydrochl oride 10 Purification by preparative HPLC gave 4 ng (11 % after
Boc-deprotection. Ms (ES1) 377 (M+ H+; Purity (HPLC, colum ACE) 96%
AVPLE 133EXAMPLEBVMEZIhoxyphenyl ) sul fonyl ] - 4- pi perazin-1-yl -1 Hpyrrolo
(3, 2-¢] Pé{ r g—'Pri]peeraz]igﬁIb%gf—8gﬂllegg-h~%glfonyl)-1H-pyrrolo[3,2-c]pyridine hydrochloride
p-Toulenesuifonyl chloride (24.6 mg) was added to tert-butyl 4-(1H-pyrrolo[3,2-c]pyridin-
4-yDpiperazine-1-carboxylate the title compound (4.3 mg). LC/MS Ryt 1.374 (System 10
till 40% MeCN over 1.5 min, ACE C8), Purity. 91%. MS: 357 (M+1) "THNMR (CD30D) §
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
hydrechloride

20  3-Chloro-2-methylbenzenesulfonyl chloride (29.0 mg) was added to tert-butyl 4-(1H-
pyrrolo[3,2-clpyridin-4-yl)piperazine-1-carboxylate the title compound (6.3 mg). LC/MS
Ry: 1.563 (System 10 till 40% MeCN over 1.5 min, ACE C8), Purity. 96%. MS: 392
(M+1).

Pt
rs

25 EBXAMPLE 123
1-(3,4-Dimethoxy-benzenesunifonyl)-4-piperazin-1-yl-1H-pyrrolo[3,2-c]pyridine
hydrochloride
3,4-Dimethoxybenzenulfonyl chloride (30.5 mg) was added to fers-butyl 4-(14-
pyrrolo[3,2-clpyridin-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 (CD;0D) 8 ppm 3.50 (m, /=4.21 Hz, 2 H) 3.85 (d, /~3.22 Hz, 4 H) 4.10
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Purification by recrystalllzatlon (MeOH Et her) gave 21 ng (67 % after
Boc-deprotection. WM (ES1) 373 (M+ H)+; Purity (HPLC, colum ACE) 92%
EXAMPLE 134 20

1-[ (2- Met hoxy- 5- net hyl phenyl ) sul fonyl ] - 4- pi perazi n-1 -yl -1 H pyrrol o[ 3, 2-c] pyr
idine { hydrochloride Purification by preparative HPLC gave 10.3 ng (32 %
after Boc-deprotection. M5 (ES1) 387 (M+ H)+; Purity (HPLC, colum ACE)
95% 25 EXAMPLE 135 4-Pi perazin-1-yl-1-{ :
[2-(trilluoronethyl)phenyl]sul fonyl}-I Hpyrrolo[3, 2-c]pyridine

hydrochl oride Purification by preparative HPLC gave 8.6 ng (25 % after
Boc-deprotection. M5 (ESI) 411 (M+ H+; Purity (HPLC, coI um ACE) 94% 30
141 Bl OLOGGAE=IT &S, ThE 7 qlPl(Jl IJ=I€ 6@sza1fI«Bf7P.Bl{HdJ=§C4%q{zd'1 gclg t' on to

bind a 5-HI6 recep tor, and t phar maceuti cal |y use erm ned
using in vilid) 'éﬁ’él(ddmfv@ #4.4. %sfg%\ﬁsﬂ)k'fhm 2 H) B2 (d, §~&446H2¢ ii)H)5 HT6 bi nd| ng

Assay Binding affinity experinent for the 5-HT6 receptor are perfornmed in
HEK293 cells 10 transfected with 5-HT6 receptor using (3H)-LSD as | abel ed
| i gand accdi‘)ﬂNM@LEdzﬂhe general nethod as described by Boess F.G et al.

Neur ophann Vol 4/ 720 1997. Nmterials 15 Cell culture
The HEK- 29?@&9 BXW I-ny’& gﬁ%éd’ Ryriding-hsulfonypsbenzenisrilehysdiaconider ed i n

Dul beccos Vi ne
serum (G bdé% ngliﬁﬁ?g?g%ﬁ?l P"ﬁgw@%@m%ﬂ{gzg’% F g%egﬁor@ﬁa@e gﬁﬁﬁ%}(ﬁ# t%OGenetl cin

( G— 418) (Geswid Ilaﬁwh)glps@zmmg)carmlat@ﬂw §tloemepqyad Sabew) LABIS Rei cki0a week.
(System 10 till 40% MeCN over 1.5 min, ACE C8), Purity. 93%. MS: 369 (M+1) 'HNMR
(CD:0D) 8 ppm 3.50 (m, 4 FI) 4.08 (m, 4 H) 7.29 (d, J=3.71 Hz, 2 H) 7.98 (m, 4 H) 8.29

C 10 (d, /=8.66 Hz, 2 H).

EXAMPLE 125
1-(4,5-Dichloro-thiophene-2-sulfonyl)-4-piperazin-1-yl-1 H-pyrrolo[3,2-c]pyridine
hydrochloride

15 4,5-Dichloro-thiophene-2-sulfony! chloride (32.4 mg) was added to ters-butyl 4-(1H-
pyrrolo[3,2-c]pyridin-4-yl)piperazine- 1 -carboxylate the title compound (0.3 mg). LC/MS
R 1.119 (System 10 till 40% MeCN over 1.5 min, ACE C8), Purity. 92%. MS: 418
(M+1).

20 EXAMPLE 126
1-(2-Chloro-4-fluoro-benzenesulfonyl)-4-piperazin-1-yl-1H-pyrrolo[3,2-c]pyridine
hydrochloride
2-Chloro-4-flourobenzenesulfonyl chloride (29.5 mg) was added to teri-butyl 4-(1H-
pyrrolo[3,2-c]pyridin-4-yl)piperazine-1-carboxylate the title compound (2.4 mg). LC/MS

25 Rp: 1,361 (System 10 till 40% MeCN over 1.5 min, ACE C8), Purity. 90%. MS: 396
(M+1) "HNMR (CD30D) & ppm 3.51 (m, 4 H) 4.08 (m, 4 H) 7.23 (dd, /=3.96, 0.49 Hz, 1
H) 7.47 (m, 1 H) 7.55 (dd, J/=8.41, 2.47 Hz, 2 H) 7,62 (d, /~6.93 Hz,  H) 7.91 (d, /~7.18
Hz, 1 H) 8.06 (d, /=3.96 Hz, 1 H).
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Chem cals The radioligand [3H LSD 60-240 G /mol, obtained from Amrersham
Phar maci a Bi otech, (Buckinghanshire, England) was in ethanol and stored at
-20C. The unl abelled ligands, representing different selectivity profiles,
are presented in Table 1. The conpounds were 25 dissolved in 100% DMSO and
diluted with binding buffer. D sposable Conpounds were diluted in Costar 96
wel | V-bottom pol ypropyl ene plates (Corning Inc. Costar, NY, USA). Sanples
were incubated in Packard Optiplate (Packard Instrunents 30 B.V., G oningen,
The Net herlands). The total anmount of added radioligand was nmeasured in
Packard 24-wel| Barex plates (Packard Instrunents BY., G oningen, The

Net herl ands) 142 in the presence of Mcroscint' 20 scintillation fluid
(Packard Bi*0SdPERAE7 Meriden, CT, USA). Buffer 5 The binding buffer

i sted 20 HEP 50 v NaQ | mM MyC12, - and. 1 EDTA, pH 7. 4.
AR A RLERT I o AL S KPR U R ERC T ol R
conf | uenc @hemy1 2fbtBm¥sulnf MINde¢2d.& hhrg?wgé &ﬁ'ﬁiﬁ to teﬂi%tﬂﬁ,d@%?%%f f[@,?zpi rated,

(0]

and after rlnsiqﬁﬁxyth ice-cold PBS, the cells were "scrape using 25 n
Tris buf f eiPYASE-fidniperazipgl -catborieemiimatitie commoraiiQ,.2 me). T.UMSdhd 1407 wi ndow
scrapesk. | - [ irZgr, and
renainingT§%§%??%EFg?%ﬁﬁgﬁﬁg?gaggﬁﬁ%ggyggg%?a#%agg%gggvggﬁ@%%ﬁugation, | 000x
g for 5 mn. Finally, 15 the nenbranes were coll ected by hi gh-speed

centrifugat 00x g), suspended in binding buffer, and frozen in
al i quot s Z%bﬁgBéﬁq%gdioligand bi ndi ng Frozen cell nenbranes were thawed,

i mredi at elpy(sreloragsprae 2uldn ) B iyérasn - LO- PR SN B 2L ﬁ?&k goupl ed to SPA
wheat germ(aggl utinin beads (Anglr)s%e{% Ei fe gci eﬁges, [ ’Cacr]pl f,Il Engl and) for
30 min und¥fresglridéuous shaki ng of the tubes. After coupling, the beads

vh%r ® BNt Il G ehid Hone S-slebih EtoRhe VI wANHadtBISAEHY A, guspended 1n 20
pyrrolo[3,2-clpyridin-4-yD)piperazine- 1 -carboxylate the title compound (7.2 mg). LC/MS
Rr: 1.381 (System 10 tilt 40% MeCN over 1.5 min, ACE C8), Purity. 97%. MS: 483

(M+1).

15 EXAMPLE 129
1-(4-Butyl-benzenesulfonyl)-4-piperazin-1-yl-1H-pyrrolo(3,2-¢)pyridine hydrochloride
4-N-Butylbenzenesulfonylchloride (30,0 mg) was added to tert-buty! 4-(1 H-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;OD} & 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, /=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 F) 8.02 (m, 2 ).

EXAMPLE 130

25  1-(4-Phenoxy-benzenesulfonyl)-4-piperaziu-1-yl-1H-pyrrolo(3,2-c)pyridine
hydrochloride
{(4-Phenoxy)benzene)sulfonyl chloride (34.7 mg) was added to tert-butyi 4-(1H-
pyrrolof3,2-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 (CD3;0D) & 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) 7.4 (1, 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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bi ndi ng buffer per 96-wel| plate The binding reaction was then initiated by
adding radioligand and test conpounds to the bead- nmenbrane suspension.
Fol I ow ng i ncubation 25 at roomtenperature, the assay plates were subjected
to scintillation counting. The original SPA nethod was foll owed except for

t hat nmenbranes were prepared from HEK293 cells expressing the human 5-HT6
receptor instead of fromHelLa cells (Dinh DM Zaworski PG Gl GS

Schl achter SK, Lawson CF, Smith MAN Validation of human 5-HT6 receptors
expressed in HeLa cell nmenbranes: saturation binding studies, 30

phar macol ogi cal profiles of standard CNS agents and SPA devel opnent. The

Upj ohn Conpany Techni cal Report 7295-95-064 1995; 27 Decenber). The specific
bi ndi ng of 143 [3H]LSD was saturable, while the non-specific binding
increased | inearly with the concentration of added radioligand. [3H LSD
bound wi t BXMRLBHERI nity to 5-HT6 receptors. The Ka val ue was estimated to

2.6 0.2 nyl ' -The .t ot al - bi ndi t 3 nM
of [3H L ARR Myl Bt ERAREL o1 BB R p M A Bt 10,
exper i menPsrifiedion by picotdllzaB00 @a bl ma (56 %} ufies Beckitprotebiing IMS(ERIY e t han
70% 5zHT + i d i nhibiti f[3 LSD bi ndi
wth o oder vy AL BRTSINREL, hwaR A5 H e\ hen t ested agal st two

di fferent nenbrane preparations. The inter assay variability over three
experinments showed a CV of 10% w th an average K, 10 values of 173 nM (SD
30) and afPANPEBEIZicient of 0.94 (SD 0.09). The intra assay variation was

oi ncli ng. Tl oy PleLnnOReiaeet T iheRin. LSRRG FRIREMRE " ', "oPort e

unl abel | etiyliroghlvgisle di spl aced the specific binding of [3H LSD in a

i oOp- dent | bei t diff t t ies. Th Kk
ordor 10t - BORBHEGH PoPepitalto b5 e dets (LEARBEHEM IErrdoriop. 18 (Bshanger | n
(190 nM ()" B3&y OVPLeBdIE alc)d8%( 482 nM) >nesul ergi de (1970 nM .

Protein determnation Protein concentrations were determ ned w th Bi oRad
Protein Assay (Bradford M A rapid and sensitive nethod for the

quanti tatiE%%\I\ﬁ' ﬁrilgogram quantities of protein utilizing 20 the principle
of protein-dye Ibl ndi ng. Anal Bi ochem 1976; 72:.248-54). Bovine serum al bum n

was used afg{sMatsayphenSt)salfonyipd-piperaomHityla8-pyrrolo[3,2-¢]pyridine
15 . hydrochloride

Purification by recrystallization (MeOM/Ether) gave 21 mg (67 %) afier Boc-deprotection.
MS (ESD) 373 (M -+ H)"; Purity (HPLC, column ACE) 92%

EXAMPLE 134
20 1-{(2-Methoxy-S~-methylphenyDsulfonyl}-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%.
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The radi oactivity was determ ned in a Packard TopCount TM scintill ation
counter (Packard 25 Instrunents, Meriden, CT, USA) at a counting efficiency
of approximately 20 % The counting efficiency was determ ned in separate
sets of experinents. Saturation experinents At |east 6 concentrations in
duplicates of radioligand (0.1-20 nMof [3H LSD) were used 30 -in
saturation experinents. The specific binding was cal cul ated as the

di fference between total binding and non-specific binding, which was
determ ned as the binding of radioligand 144 in the presence of 5 M

| i suride. Brmax and the dissociation constant, Kd, were determned fromthe
non-|inear_regressi on analysis using equatlon 1. La is the unbound

concent r at BEHOGICATadESIIBgand, and is y is the anount bound. B max Lu Lu +
Kd (equation 1) 5 Conpetition experinents Total- and non-specific binding
of radioligand was defined in eight replicates of each. Sanples containing

test conpolincabiity ef & usmpeunduptdreidl o b inkEntete SR 23-HARSrecHtol Ra! 4 t'o(B'B S were

carried out at roomtenperature for 3 hours. The |1 C50 value, I.e.
concent r at permakuti@ily stk omplaxdetertiimtd usinh ibiiveshds %ired adshe Ispea it 1he b| ndi ng
of radigligand, was determined wth non |linear regression analysis and the

K; val ue was cal cul ated using the nethod of [Cheng Y.C Biochem Pharnmacol.
22, 3099-3108, 19735] equation 2. ICso Ki =L (equation 2) 1+ Kd L =
concentration of radioligand 15 Kd = Affinity of radioligand (b)

S- HT6I ntrlﬁglséqAé’ﬁd\’/?& {ss@ésay Antagonists to the 5-HT6 receptor were
characterized by measuring inhibition of 5-HT 20 induced increase in cAWP
in HEK 293 cells expressing the human 5-HT6 receptor (see

(, Binding affinity experiment for the 5-HTg receptor are performed in HEK293 cells

o 10 transfected with 5-HTg receptor using (3H)-LSD as labeled ligand according to the

general method as described by Boess F.G et al. Neuropharmacology vol. 36(4/5) 713-720,
1997.

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 pg/ml Geneticin (G-418) (Gibco
BRL10131-019), The cells were passaged 1:10, twice a week.
20
Chemicals
The radioligand [*H] LSD 60-240 Ci/mmol, obtained from Amersham Pharmacia Biotech,
(Buckinghamshire, England) was in ethanol and stored at -20°C, The unlabelled ligands,
representing different selectivity profiles, are presented in Table 1. The compounds were
25 dissolved in 100% DMSO and diluted with binding buffer. |

Disposable
Compounds were dituted 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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Boess et al. (1997) Neuropharmacol ogy 36: 713-720). Briefly, HEK293/5-HT6

cells were seeded in polylysine coated 96-well|l plates at a density of

25,000 / well and grown in DVMEM (Dul becco's Mdified Eagl e Medium (w thout

phenol -red) containing 5% dialyzed Foetal Bovine Serumfor 48 h at 37Cin a

5% CO2 i ncubator. The nmediumwas 25 then aspirated and replaced by 0.1 ni

assay nedi um (Hanks Bal ance Salt Solution containing 20 mM HEPES, 1.5 nM

i sobutyl met hyl xanthine and 1 ng/m bovine serum albunmn). After addition of

test substances, 50 | dissolved in assay nedium the cells were incubated

for 10 mn at 37Cin a 5% CX2 incubator. The nmedi um was agai n aspirated and

the cAMP content was determ ned using a radioactive cAVP kit (Anmersham

Phar maci a Ifthe Bieatiee bf MBECTRARY BRAGRR)atiofl HEidTPLeARYBBECi &t AURANG] BTVAS

quantl fied %det ermning the concentration that caused 50% i nhi bi ti on of
-HT (at [ 1= 8 tinmes EC50) evoked increase in cAWP, using the formula

ICSO, on | Cso/ (1+[ 5HT] / EC50) 5 The conpounds in accordance with the invention

have a selective affinity to 5-HT6 receptors with Ki and | C50,. val ues

bet ween 0. B_ﬁmlland 5 Mor display a %inhibition of [3H LSD Z 20 % at 50

nM and are Df agoni.s [ ial opi.st .at . 5- .~ The ounds
show gogd ggf’ b?‘b% ggls%ﬂﬁ%gg@g%ﬁggzlwﬁ%iwgl n%r“p(c) I n
Vi Vo assayE@‘rp{gHu;c.u on of food intake For a review on serotonin and f ood
i ntake, see Blundell, J.E. and Halford, J.C, G (1998) Serotonin and
Appetite Regul ation. Inplications for the Pharmacol ogi cal Treatnment of
Obesity. CNRh¥degs 9:473-495. 15 Cbese (ob/ob) mouse is selected as the
prlnary ani na nDdeI for screening as this mutant nouse consunmes high

unts of § ggepardtivg in a high signal to noise ratio. To further

bsta d \- e effi c t he ef on food
consurrg io eﬂsf%'erglggrw%{oﬂpé%npﬁ Egﬁ%d[ ??886”(3?:8’7’%%%&?4 #@Jg\]é % t of
food consumagm@diigasls ﬁae@%ﬂaﬂ@fnﬂsﬁlfgwﬁthqae_wld Pgsgm%@ﬁs Werch@gniadgd. Male
m ce (obese C57BL/ 6JBom Lepb and | ean wild-t C57BlI / 6JBom  Bonhol t sgaard,

Denmar k) 8usngderd Ty buttern( 58wy dgie-Thddy mpéi tA, oMmMEGTApR I aghal 25 ¢

((a't € "Zig)l C‘:” g 8&‘;%%% doflp@L. Tt BEns 49 RS broldf WAl 2 B oA IO QHREY, Ma1Gh¥innd CBTES

particulate matter was removed by low-speed centrifugation, 1000x g for 5 min. Finally,

15  the membranes were collected by high-speed centrifugation (20 000x g), suspended in
binding buffer, and frozen in aliquots at -70°C.

Radioligand binding

Frozen cell membranes were thawed, immediately rehomogenized with a Polytron

20  homogenizer, and coupled to SPA wheat germ agglutinin beads (Amersham Life Sciences,

Pt
s L
/

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 inifiated by adding

radioligand and test compounds to the bead-membrane suspension. Following incubation
25  atroom temperature, the assay plates were subjected fo 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
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.

25 60 % hum dity and have free access to water and standard | aboratory chow.
The 12/ 12-h light/dark cycle is set to lights off at 5 p.m The aninals are
conditioned for at |east one week before start of study. The test conpounds
are dissolved in solvents suitable for each specific conpound such as 30
cycl odextrin, cyclodextrin/ methane sulfonic acid, polyethylene

gl ycol / met hane sulfonic 146 acid, saline. Fresh solutions are made for each
study. Doses of 30, 50 and 100 ng kg' day4 are used. The purity of the test
conpounds is of analytical grade. The animals are weighed at the start of
the study and random zed based on body weight. 5 Alzet osnotic m ni punps
(Model 2001D; infusion rate 8 I/h) are used and | oaded essentially as

reconmende i 1 i:00n: 1 Seientific
Product s, %%;spﬁgé{ljt\fﬁ’}é’ E‘?‘E‘E'ﬁ%"}‘*@%ﬁ? it Hf‘féléig“?‘ﬁi‘%%_ 343- 353,
1976).  Conencfoaivnof bddedandoligand nf BELSM boirtdwihigb affinitgue 4tHTy i s used. The
m ni punps are either filled with different concentrations of test conpounds
di ssol ved Fiverier: Enekoralig was atimstndyo ¢ &#iled M dasediondpunasoarpigienpainnats. i n
vehicle pre-warned to 37C (approx. |Ih). The mnipunps are inplanted

subcut aneously in the neck/back region under short acting anesthesia

(et of afie/ hé tawl direing i M o6 °§i] 5D, theoatioligand baststrajopused imdbel y 5 nin. |t
takes about 3 h.to reach steady stat elivery_.of the conpound. 15 The
wet gt of - PHEPALiSR Bl S8 Hibaly Fol et §hd xR ocelfe GRIBERE 1A o ¢ o
days bef or 0%( baBRidup&) a eorderartgiofl adpeaddn® mhivicon TS bRRi@fwitH ¥ ReFOt i C

m ni punps. The weigh-in is performed with a conputer assisted Mettler
Tol edo PR sbeveregs linwlic cheda eMbwhen teyipd against twodidereplaperabrapoprepationfe end of

ghe Study ey B oRaRK) et ARk SLOCEL CONVAM Wik LAY

anpled for l[ater anhalysis o asma drug concentrations,
sanpl e 1pr otvairersofd7d npt 1 B mdedliico¢tfinentd 0614, (SDeh®®)i Thegiatta assely t he

supernatant _is. transfesr .0 HPLC vi.al.s . and.injected into,the |iquid

chr onat ogr PP TRE Y GhaL & geeT e SuReRT ot iiRe Rt er e set 1 or
el ect r ospr amdR@iffidives 4t TP Aecepitdl arcidsthttd B RRACT.I AMEIE@igMas A |1 near
regression analysis of the standards forced through 25 the origin is used

to cal cul atisplkbel hosmeificriatdiopst O] E$i2 i komoentratianqakpadeRftonadmen albeitt i on f or
15 hours i %iifHa?e%% lf;cr)tglcljcit];s(.) [['hg rr1a%l<;torr1cie?%f 1?&91%% (l)Jl‘ttilé/ gonqgglu%dsa vrs]/gs }ngt%iothepin (2 nM)

15 >mianserin (190 nM) =5-HT (236 nM) >methysergide (482 nM) >mesulergide (1970 nM).

Protein determination
Protein concentrations were determined with BioRad Protein Assay (Bradford MM. A
rapid and sensitive method for the quantitation of microgram quantities of protein utilizing

20  the principle of protein-dye binding. Anal Biochem 1976;72:248-54). Bovine serum

albumin was used as standard.

Scintillation counting
The radioactivity was determined in a Packard TopCount™ scintillation counter (Packard
25  Instruments, Meriden, CT, USA) at a counting efficiency of approximately 20 %. The

counting efficiency was determined in separate sets of experiments.

Saturation experiments
At least 6 concentrations in duplicates of radioligand (0.1-20 nM of [*H] LSD) were used
30 in saturation experiments. The specific binding was calculated as the difference between

total binding and non-specific binding, which was determined as the binding of radioligand
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percent age of basal |evel values is derived for each animal fromthe day
before and after treatnent. The values are expressed as nean SD and SEM
fromeight animals per dose 30 group. Statistical evaluation is perforned by
Kruskal -Wal | i s one-way ANOVA using the percent basal values. If statistical
significance is reached at the | evel of p<0.05, Mnn- 147 Witney U-test for
statistical conparison between control and treatnent groups is - perforned.
The conpounds according to the invention show an effect in the range of
5-200 ng/kg. 5 Table 7. Biological data In vitro binding at the human 5-HT6
receptor EXAWMPLE K; (nM human 5-AT6 1 10 11 6.5 20 10.5 40 7.5 43 4.5
68 13 85 32 131 5 10 In vivo efficacy data EXAMPLE % FI reduction* Css, u
(uM 1 12ingthggresante 475 tMliggide M) dehddthedisdiciation constdfig &, Wertealkermiaciict i on I n
o v 5 AR SorBARRLDH oh Bkl B Gl TAShe Bibonhd BStkeitalbs 140
of radioligand, and is y is the amount bound.

_ B Lu
Lu-+Kd

Y (equation 1)

Competition experiments
Total- and non-specific binding of radioligand was defined in eight replicates of each.
Samples containing test compound were run in duplicate at 11 concentrations. Incubations
were carried out at room temperature for 3 hours, The ICs 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,
Ki= L (equation 2)

e

Ku

L = concentration of radioligand

15 K4= Affinity of radioligand

(b) 5-HTg Intrinsic Activity Assay

Antagonists to the 5-HTg receptor were characterized by measuring inhibition of 5-HT

20 induced increase in cAMP in HEK 293 cells expressing the human 5-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 m! assay medium (Hanks Balance Salt Solution
containing 20 mM HEPES, 1.5 mM isobutylmethylxanthine and 1 mg/ml bovine serum
albumin). After addition of test substances, 50 ul dissolved in assay medium, the cells were
incubated for 10 min at 37°C in a 5% CO; incubator, The medium was again aspirated and

the cAMP content was determined using a radioactive cAMP kit (Amersham Pharmacia
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P/ Y X35R(l) or a pharmaceutically acceptable salt thereof, wherein:
Pis any one of formula (a) or (b) 10 RR 1102 z SOOSRO ti or (a)
(b) Rl is (a) C1L 6 alkyl, (b) C1_6 al koxyal kyl, 15 (c) straight-chai ned or
branched C1-6 hydroxyal kyl, (d) straight-chained or branched Cl1_6
al kyl hal i des, (e) aryl carbonylnethyl, (f) C3.7 cycloal kyl, which is
optionally partially unsaturated, (g) C3.7 cycloal kyl -C16 al kyl, wherein the
cyclic ring is optionally partially unsaturated, or 20 (h) a group Ar;
wherein Ar is (a) phenyl, (b) 1-naphthyl, 25 (c) 2-naphthyl, 149 (d)
aryl-C1.6 alkyl, (e) cinnanyl, (f) a 5 to 7-nenbered, optionally aromatic,
partially saturated or con}‘gl etely saturated,

Biotech, BIOTRAK RPAS59). The potency of antagonists was quantified by determining

the concentration that caused 50% inhibition of 5-HT (at [S-HT]= 8 times ECsq) evoked
increase in cAMP, using the formula ICsocor=ICso/(1-+[SHT/ECsg).

5 The compounds in accordance with the invention have a selective affinity to 5-HTg
receptors with K and ICs0,cor values between 0.5 nM and 5 uM or display a % inhibition
of [*H] LSD 2 20 % at 50 nM and are antagonists, agonist or partial agonist at 5-I1Tg . The
compounds show good selectivity over 5-HT1,, 5-HT2a, 5-HT24, 5-HT2s, 5-HT3e.

10 (c¢) In vive 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 CS’}’BL/GJBom-I.,e:p“b 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 23:1:1°C, 40-
25 60 % humidity and have free access to water and standard laboratory chow. The 12/12-h
light/dark cycle is sei 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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nmono- or bi-cyclic heterocyclic ring, each containing 1 to 4 heteroatons,
selected from 5 oxygen, sulfur, and nitrogen, (g) a bicyclic ring system
conprising at | east one heterocyclic ring according to (f) and a group Ar,
wherein the group Ar is substituted in one or nore positions with (a) H X
or Y, or 10 (b) a 5 to 7-nenbered, optionally aromatic, partially saturated
or conpletely saturated, heterocyclic ring each containing 1 to 4

het er oat ons sel ected from oxygen, nitrogen or sulfur; R2is 15 (a) H, (b)
C1l-6 alkyl, (c) C2-6 al koxyal kyl, (d) straight or branched Cl-6

hydr oxyal kyl, or (e) straight or branched Cl1_6 al kyl halides; 20 (f) a group
Ar, or RL and R2 are linked to forma group - CH2CH2OCH2CH2- or (CHI )N/

wherein v i.a 0-2, 25 X and Y are independently t((g(i H, éb% hal_ o en, (c) C
|-6 al kyl 2tdgnlipg Frespolupgns aug madsdpr ea@fsyudml?@seap 0 a8 H0Q e keXi= al keny! |
(h) phenylye 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, S.I. Ann. Biomed. Eng. 4(4). 343-353, 1976).
Continuous subcutaneous infusion with 24 hours duration is used. The minipumps are
either filled with different concentrations of test compounds dissolved in vehicle or with
{ Ny 10 only vehicle solution and maintained in vehicle pre-warmed to 37°C (approx. th). 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 afier the implantation of the osmotic minipumps. The weigh-in is
performed with a computer assisted Mettler Toledo PR 5002 balance. Occasional spillage
is corrected for. At the end of the study the animals are killed by neck dislocation and trunk
blood sampled for later analysis of plasma drug concentrations.

20

{ o 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 fo calculate the concentrations of the unknown samples.

Food éonsmnption for 13 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 sight 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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(i) phenoxy, (j) benzyloxy, 5 (k) benzoyl, (1) -OCF3, (m -CN, (n)
straight or branched C -6 hydroxyal kyl, (0) straight or branched Cl-6

al kyi halides, 10 (p) -NH2, (qgq) -NHR4, (r) NRAR5, (s) -NO2, (t) -CONR4R5,
15 (u) -NHS2R4, (v) -NRACOR5, (x) -S2NR4R5, (z) -C(=OR4, (aa) -CO2R4,
or 20 (ab) -S(O"R4, whereinnis 0, 1, 2 or 3, (ac)-S(dA-6) alkyl, or
(ad) -SCF3; and R4 and R5 are independently 25 (a) H (b) Cl.6 alkyl, (c)
C3-7 cycloal kyl, or (d) At, as defined above for R; alternatively, R4 and
R5 are linked to forma group -CH2OCH2-, -CH2CH2OCH2CH2- or 30 (CH2) 3-5;
R3 is a group selected fromany one of 151 [ O

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 In vivo efficacy data
EXAMPLE % FI reduction® Css, u (ulM)
i 12 0.44
11 47.1 0.02
40 44 0.2

*Bffect on Food Intzake reduction In Ob/ob mice Single administration 50 mg/kg/d measured at steady state
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NR ns RORI!I ImRA RANIMRI NMNfNs N RSRs R Rand 1 R wherein
R3 is optionally substituted on each carbon atomthat allows the
substitution with Rq groups, wherein Rq is independently H, or (Cl-6) alkyl,
and wherein two Rg groups can be present on the sanme carbon atom
Si wltan%% 5 wherein q 1, 2, 3, 4, 50o0r 6, m=1or 2, and n=0, lor2;
10 R6 is™i endently (a) H, (b) linear or branched Cl-6 al kyl, (c)
benzyl, (d) -CH2-CH2-OH, or 15 (e) -CH2-CH2-O C4.6 al kyl; provided that
when RL.= Ar is partially saturated bi-cyclic heterocyclic ring containing a
N at om tlh& cmpgindaeicghe formala @annot be attached to the S atomin P. 2. The
conpound according to claiml1l, wherein Rl is (a) C1 6 alkyl, or 25 (e) a
group At; Ar is (a) phenyl, (b) 1-naphthyl, 152

P

e

5 R M

or a pharmaceutically acceptable salt thereof, wherein:

- Pisany bne of formula (a) or (b)

10
1
i |
-0 _p?
SRR o MR
REN_ =S
w 07
" or >
(2) (b)
R'is

(a) Cy.6 alkyl,

(b) C.¢ alkoxyalkyl,
15 (c) straight-chained or branched C,_g hydroxyalkyl,

_ (d) straight-chained or branched Cy ¢ alkylhalides,

(e) aryl carbonylmethyl,

(f) Cs.7 cycloalkyl, which is optionally partially unsaturated,

(g) Cs.7 cycloalkyl-C.6 alkyl, wherein the cyclic ring is optionally partially unsaturated, or
20 (h) a group Ar;

wherein Ar 1s

(a) phenyl,

(b) 1-naphthyl,
25 (c) 2-naphthyl,
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(c) 2-naphthyl, or (f) a 5 to 7-nenbered, optionally aromatic, partially
saturated or conpletely saturated, heterocyclic ring containing | to 4

het er oat ons, sel ected from oxygen, nitrogen and sulfur, wherein the group
Ar is substituted in one or nore positions with 5 (a) H (b) halogen, (c)
Cl1_6 al-kyl, (qg) -CF3, (f) Cl.6 al koxy, 10 (g) C2-6 al kenyl, (1) -OCF3,
(m strai@lﬂrﬂo i-4flched C1. 6 hydr oxyal kyl , (n) phenyl oxy, (0) benzyl oxy,
15 (v) N@é%l(x) -S2NRAR5, (z) -C(=O R4, (ab) -S(O" R4, wherein nis
0, 1, 2 or 3; (ya’c) -S-(CL.6) alkyl, or 20 (ad) -SCF3; R2 is (a) H or (b)
Cl. 6 al kyhpa 5 25-nemRiredrgptiBRallyr @ohiatik gdrtiatlyfsaturtal groupletEy2C@2@ER2CH2-; X

dy H 30 .R4 R5 h i nd dently H Cl- 3 al kyl.; d R3 i
22| ect 2{1?Ifqn’gﬁplémgpyaﬁcgggﬁroigéﬁggnag?eaclhncoggl?nrgnge Pto X heterooratoms, seleacte(%/ %roman 'S

5  oxygen, sulfur, and nitrogen,
(g) a bicyclic ring system comprising at least one heterocyclic ring according to (f) and a
group Ar,
wherein the group Ar is substituted in one or more positions with
(aYH, X or Y, or
10 {(b) a 5 to 7-membered, optionally aromatic, partially saturated or completely
saturated, heterocyclic ring each containing 1 to 4 heteroatoms selected from

oxygen, nitrogen or sulfur;

R is
15 (a)H,
(b) C1.6 alkyl,
(c) Co_g alkoxyalkyl,
(d) straight or branched C,.¢ hydroxyalkyl, or
(e) straight or branched C .6 alkylhalides;
20 (f)agroup Ar,

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

N
(CH, v

wherein v is 0-2,
25
X and Y are independently
(a) H,
{(b) halogen,
(c) Cy alkyl,
30 (d)CFs,
(e} hydroxy,
(f) C1¢ alkoxy,
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NNR Yns R Rg 1 ~-mRy RANAMRg N mMNN 16 R6 RS Rs R and R s wherein
R3 can be substituted on each carbon atomthat allows the substitution with
Rg groups, wherein Rq is independently H, or ClL 6 alkyl, and wherein two Rq
groups can be present on the same carbon atom sinmultaneously, wherein 5 q =
1 or 2, C@jzl or2 n =0, and R6 is independently (a) H, 10 (b) C 1.6 al kyl,
in partidg) Se6MkEMH ,  (d) - OH2- OH2-OH, or (e) - CH2- CH2-OCHB. 15 3. A
conmpound glgerngi ng to any one of clains 1 to 2 wherein R6 is H or nethyl.

4. The co@r% und’according toany one of clains 1 to 3, wherein R2 is H 5. A
conpound (@qdenalyng to claim 1, which is the conmpound 20

4- Chl oro- \-[ 4- (pyrrolidin-3-yloxy)-I-naphthyl]benzenesul f onam de

hydr ochl dé)itgazyloxy,

4- Met koxy; =(pyrrolidin-3-yl oxy)-1-napht hyl ] benzenesul f onam de

hydr o?hl o(ll'(?\%éen;%o)(d’

5- Chl or o-(N--PEFspyrrol i di n-3-yl oxy) - 1- napht hyl ] t hi ophene- 2- sul f onam de
hydr ochl ori_de;

4- Chl or o-@@[‘@N( pi peri di n-3-yl oxy) - 1- napht hyl ] benzenesul f onam de

hydr ochl qri de;:
4-thhoxgﬁkgﬁ%¥?8fB%¥¥%ﬁ%£%§%ﬁqg?§fw¥gnaphthyI]benzenesulfonanide
hydr ochl qb) dexigh?r branched Cy.¢ alkylhalides,
5- Fl uaro- 2- net hyl - N-[ 4- (pi peri di n-4-yl oxy) -1 - napht hyl ] benzenesul f onam de
hydr d€hl dp) B,
5-Ch|oroxgjg§ﬁﬁpiperidin-4-y|oxy)-l-naphthyl]thiophene-2-su|fonanide
hydr ochl o e, °
4- Chl or o-(N-{NR1RC3S) - pyrrol i di n- 3-yl oxy] - 1- napht hyl } benzenesul f onani de
hydrochl%gigf' or 154

) - 2s

() —-CONR'R’,
15 (u)-NHSO,RY,
(v) -NR*COR’,
(x) -SO.NR'R’,
(z) -C(=O)R",
(aa) —C02R4, or
20 (ab)-S(O)R*, whereinnis 0, 1,2 or 3,
{ac) —-S-(Cy) alkyl, or
(ad) —SCF3; and

R* and R are independently
25 (a)H,

(b) Cy¢ alkyl,

(c) C3.7 cycloalkyl, or

(d) Ar, as defined above for R';

alternatively, R* and R’ are linked to form a group -CIH,OCH;-, -CH,CH,OCH,CHo- or
30 (CHy)ss;

R is a group selected from any one of

151



4-Chloro-N-{4-[(3R) - pyrrolidin-3-yl oxy]-1-napht hyl } benzenesul f onam de
hydrochl oride. 6. A process for the preparation of a conmpound according to
any one of claims 1 to 5, said nethod conprising the steps of 5 (a)
M t sonobu reaction of 4-nitro-1 -naphthol w th boc-protected
3-hydroxypyrrolidine or 4-hydroxypiperidine; (b) reduction of the nitro
group in the nitronaphthal ene-jobtained in.step (a) to form an
am nonapht hal ene dgri'vativ and (c) syngtiesis of al-sul f onani d by reacting
t he am nonapht hal ene obtalﬁ in step ( 10 with-@ suitable uhfonyl
chloride. 7. Ac nd accardi ng @ne Of &ms | to 5/for use in
t herapy. 8. A Bgmpou accor j one $\ %hns 1 poet5,\for use in the
treatment or 15 prQ EhaXISNO a 5 receptor(,rel ated di er, such as
obesity, to achlevesreductl n of body weight and of adody ght gain. 9. A
conpound accordlngRto any one of cldfns 1 to 5 for use in tfie treatment or
prophyl axi s of HH% dlabe 20 1 A pharmaceutical fornulation
conprising a cB%%g i§ Op PR Hde%ﬂ%ﬁ OB R RU¥ﬂEWéFW%tEﬂ@BOWSﬁ§ an active
i ngredi ent, 15e, nt or
carrier. 25 1f“$%%%13€ﬁg@2“¥$ F@@%% g?%%M@&%E%F ng&'{;@b %& accordlng
to any one of whaestwolRq groaps mt&rpraaem oethe Bghe dardoh atohﬁs1mm$tenaon51§/he
treatnent or phyl axis of a 5-HT6 receptor related disorder, such as
obesi t to acWﬁ@WE‘reduction of body weight and of body weight gain. 30
12. A pharnaceutlca —ﬁQQ”?hﬁ%kQ% conprising a conpound according to any one
of claine 1 to 5 for’us€ I'n thé treatnment or prophylaxis of type |
di abetes. 155 13. Use= dbr 3, ssdnpound according to any one of clainms 1 to 5,
for. the manufacture of a medicament for use in the treatnent or prophylaxis
of a 5-HT6 receptornréléﬂ%a di sorder, such as obesity, to achieve reduction
of body weight and of body weight gain. 5 14. Use of a conpound according to
any one of clalns 1to 5, for the manufacture of a

10 RS is independently

(a) H,
(b) linear or branched C; alkyl,
(c) benzyl,
(d) -CH,-CH,-OH, or
15 (e) -CH,-CH,-0-C .4 alkyi;

provided that

when R'= Ar is partially saturated bi-cyclic heterocyclic ring containing a N atom, the N

20 atom in Ar cannot be attached to the S atom in P.

2. The compound according to claim I, wherein
R' is
(a) Cy.¢ alkyl, or

25  (e)agroup Ar;

Aris
(a) phenyl,
{(b) 1-naphthyl,
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medi cament for use in the treatnent or prophylaxis of type Il diabetes. 156

(c) 2-naphthyl, or
(f) a 5 to 7-membered, optionally aromatic, partially saturated or completely saturated,
heterocyclic ring containing 1 to 4 hetercatoms, selected from oxygen, nitrogen and sulfur,
wherein the group Ar is substituted in one or more positions with
5 (@) H,
(b) halogen,
(c) Ci.6 atkyl,
(d) -CF3,
(f) Ci6 alkoxy,
10 (g) Co_g alkenyl,
(D) -OCEF;,
(m) straight or branched C,.¢ hydroxyalkyl,
(n) phenyloxy,
(0) benzyloxy,
15 (v} -NR*COR’,
(x) -SO,NR'R?,
(z) -C(=O)R’,
(ab) -S(O),R*, wherein nis 0, 1, 2 or 3;
(ac) —S-(Ci.) alkyl, or
20 (ad) —SCFs;:

R?is
| (a) H, or
(b) €y g alkyl;

25
or R! and R? are linked to form a group -CH,CH,OCH,CH,-;

Xand Y are H;
30 R*and R® are each independently H or Cy.; alkyl; and

R3 is selected from any one of
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10

15

- 20

25

0] { 0O @] O --41_.
n /Q(R N—R
n RB q
R ]m \ ]m R; \;?] ]m R(ﬂ
N
éﬁ : 'I\ta R and ITI
R R®

wherein R* can be substituted on each carbon atom that allows the 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 simultancously, wherein

q=1or2,
m=1or2,
n=0, and

R is independently

(a) H,

(b) Cy.¢ alkyl, in particular methyl,
{d) -CH,-CH,-OH, or

(e) ~CH,-CH;,-OCHs.

3. A compound according to any one of claims 1 to 2 wherein R® is H or methyl.
4. The compound according toany one of claims 1 to 3, wherein R*is H.

5. A compound according to claim 1, which is the compound
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|benzenesulfonamide hydrochloride;
4-Methoxy-N-[4-(piperidin-3-yloxy)-1-naphthyl]benzenesulfonamide hydrochloride;

' 5-Fluoro-2-methyl-N-[4-(piperidin-4-yloxy)-1-naphthyl]benzenesul fonamide

hydrochloride;
5-Chloro-N-[4-(piperidin-4-yloxy)-1-naphthyl]thiophene-2-sulfonamide hydrochloride;

| 4-Chloro-N-{4-[(38)-pyrrolidin-3-yloxy]-1-naphthyl} benzenesulfonamide hydrochloride;

or
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5

10

15

20

25

30

4-Chloro-N-{4-[(3R)-pyrrolidin-3-yloxy]-1-naphthy!} benzenesulfonamide hydrochloride.

6. A process for the preparation of a compound according to any one of claims 1 to 5, said
method comprising the steps of:
(a) Mitsonobu reaction of 4-nitro-1-naphthol with boc-protected 3-hydroxypyrrolidine
or 4-hydroxypiperidine;
(b) reduction of the nitro group in the nitronaphthalene obtained in step (a) to form an
aminonaphthalene derivative; and
(c) synthesis of a sulfonamide by reacting the aminonaphthalene obtained in step (b)

with a suitable sulfonyl chloride.

7. A compound according to any one of claims 1 to 5 for use in therapy.

8. A compound according to any one of claims 1 to 5, for use in the treatment or

prophylaxis of a 5-HTg receptor related disorder, such as obesity, to achieve reduction of

body weight and of body weight gain.

9. A compound according to any one of claims 1 to 5, for use in the treatment or

prophylaxis of type Il diabetes.

10. A pharmaceutical formulation comprising a compound according to any one of claims
1to 5 as an active ingredient, in combination with a pharmaceutically acceptable diluent or

carriet.

11. A pharmaceutical formulation comprising a compound according to any one of claims

1 to 5, as an active ingredient, for use in the treatment or prophylaxis of a 5-H1g receptor

related disorder, such as obesity, to achieve reduction of body weight and of body weight

gain.

12. A pharmaceutical formulation comprising a compound according to any one of claims

1 to 5, for use in the treatment or prophylaxis of type II diabetes.
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13. Use of a compound according to any one of claims 1 to 5, for the manufacture of a

medicament for use in the treatment or prophylaxis of a 5-HTg receptor related disorder,

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

14. Use of 2 compound according to any one of claims 1 to 5, for the manufacture of a

medicament for use in the treatment or prophylaxis of type II diabetes.
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