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WD 2007/ 072095 PCT/ HU2006/ 000123 4 NEW CONFOUNDS
FI ELD OF THE | NVENTI ON The present invention rel ates

wo eoneneopsd uRL and nd uRS5 receptor subtype prePET/HURE6/000123
5 ligands of fornula (1) and/or salts and/ or hydrates
and/ or solvates thereof, togthe processes for their
preparation, to pharmaceuti cal conpositions containing

these conpounds and tREWEGMPOENDS t herapy and/ or
prevention of a condition which requires nodul ati on of

md uRl and G uRFIEIAR PICFHE INVENEIOROUND OF THE
| NVENTI ON A nmaj or excitatory neurotransmtter in the
manmal i an central nervous system (CNS) is the
gl Thapmetent inleation elatediocewhGHR I andlm(iimﬁsx;ecémerﬂb%/pe preferring
: ctiyati ce fa rec tors, ese receptors
lisands pt R e S e%?fﬁé%rég Vafes AP pioding Rgpoesses for
thelr;g?&ﬁﬂ?&ﬁd'no Rb ?)hgﬂn&ﬂc@ﬁ%ﬁc g&s@&(ﬁﬁt éyhgamlﬁgstﬁéie%n{ﬂ%ﬁnds and to their
ctural features of the receptor teins
use imghersppynddoi phevehtgon pbe epurditien Mﬂmismqu&essn@dallasom of :GluR1 and
cel |, and pharmacol ogi cal profiles. The
mGl\;gfg tP%?pl c glutamate receptors (nd uRs) are G

protein-coupled receptors that activate a variety of
intracel lular second nessen fiéSt ens follow ng the

bi nding of gl BALAREROUND; Et’lf INVEXTION in intact

manmal i an neurons elicits one or nore of the 20

foll ow ng responses: activation of phospholipase C

I NArMase sxditht@h asploatimasited tethé Bla)nmﬂy%ﬂhra@hysli &rvous system (CNS)
intracel lul ar calciumrel ease; activation

is the BhuERYP iTpls@®; Wiieh PPLE RGPS, ety i atteg ool &4ijAce receptors.
The:s@f&ll ?ﬁ)?s A @IRE] iR ﬁ{ag(ﬁr}?ags%s 1&11%)&0{)19 IR Lbolbpic glutamate

cyclic adenosi ne nonophos activation of
recegoanphspll any ik asmrtural demrase of ithe tdeeptbo prosing rth@Jtne@ly&:bY ovhich the

rece PR B AR DT O R U SUCP I AOHF AR ACD5, aci d

r e*rﬁ@ﬁ%tab%aepﬂcrg%tﬁﬁa@&e&gt&@ ChERTED drd) Gt frotedebbuplddyredéptors that
vol tage- and |ligand-gated ion channels. (Trends

aCtIV@h:aramamﬂtY dcintracalbdg, serand nBesspraey oolEms fallowing dbe binding of

o 5y SRRSO L8Rk D8 g or o of

folloﬁ&@@@,resb?)ﬂsesﬁr)actlﬂtwnt ofliphbépholipasel (DR mdd@hgepem ph(mphemiomude (PD
nE uRl. t hrou n3 uR8, have been i delpt ifi eh kB/
hydredysise unﬁace@p%ﬁ SRCIPRe fRleRS; ROQYALioR3O Clipase DD} activation. or

mhlﬂ\gbﬁ %gl.‘a%éﬁ'ﬁ %‘r ?%X intredshs §r4de§]-easés nl\/%@e forg&ﬁﬁh of 18R adenosine

receptor diversity occurs via
monepiprsplsate oafAMiP) adctieativat ofvelagyWOcROOE! DIERASS in the formation of cyclic

PCT/ HUZOOE
guanosine monopho

a’ce%cGNﬁ’) activation of phospholipase A2; increases in arachidonic
acid release; and increases or decreases in the activity of voltage- and ligand-gated ion
channels. (Trends Pharmacol. Sci., 1993, 14, 13; Neurochem. Int., 1994, 24, 439;
Neuropharmacology, 1995, 34, 1: Prog. Neurobiol., 1999, 59, 55; Berl. Psychopharmacology
2005, 179, 4).

Eight distinct mGluR subtypes, termed mGluR!I through mGluR8, have been identified
by molecular cloning (Neuron, 1994, 13, 1031; Neuropharmacology, 1995, 34, 1; J. Med.

Chem., 1995, 38, 1417). Further receptor diversity occurs via expression of alternatively
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spliced fornms of certain nd uR subtypes (PNAS, 1992,

89, 10331; BBRC, 1994, 199, 1136; J. Neurosci., 1995,
wa20078%00j . Met abotropi c gl utamate receptor subtHE006/000123

may be subdivided into three groups, Goup |, Goup

I, and Group Il m3d uRs, based on amino acid sequence

honol ogy, the second 5 nessenger systens utilized by

spliced T&nfs%‘f@@ﬂtﬁﬁmGlﬁRChuBbypE@?? NAS 19928901 GRB1€ BBRC, 1994, 199, 1136; J.
characteristics G oup nm3 uR conprises nGd UR

Neurosed, 4885, dAd39798i r al ternativel y spl i ced variants.

AMSEITBYSp Rl RGBS S p NI 8 OB BleSeeroups, Grou

I, Groupdgpimdr Srezipi Bi heGIORL, bazad oﬁMlhatacmﬂsqudm@ellim&ology, the second
indicates that this excitation is due to direct
messeREY; PAIeMS nutg!fzeé J¥t Driaprptesntgdy ¥ el phirmagplogical gharacteristics.

Grouﬂﬁl‘éﬁ@hﬁyo K¢ nk!aak IGRRS M kihdnaifin dd?iﬁzg ysgﬂeéd Variants.

ccurs, resutlng in I ncrease transmtter
r Alttem@lss at( Eﬂmelddtsng:’hhﬂ phgsiblogiSel rqlest 99 Grouip, I afGluRs suggest that

act1va&gt§ gto &g% re(ieptqus gHBJZ 91%%%?% qusit%tlg&'\%xyig%a[ (%gel: otg%xjthis excitation
is dudvied ARBL SRivatiGh fo%‘@ts?niﬁféeﬂmﬂ@s hae et tﬁ@s%nhélsnﬁéérp ﬁ%gsted that

in a nunber of normal ° processes in the mammalian CNS.
activafign jof apreomapic mBURS ¢rgvrsheesultiigoiin inasedsed megiptiapgmitiey release

crend Rl 50380 PRSBENRE T JOMESH 5341 Moo

1995, 34.71; TRH A4 PBiarh88A. Sc368994(49,33¢el |, 1994, 79, 365;
CeII 1994, 79, 377). Arole for nGGluR activation in
ndlstabepepisnelitnain deefpiora have dernsimplisated eifoAsRymb@of normal

proce%%&etﬁr %Pa%hilhanlgﬁlg fﬁ\%tlvﬁm?lg FBhGIUR SRS ‘beer 9wn &)7133 required for

oup ropic 1'ut anat e receptors an
inductidd effRGppasappalt longHam, pdiantiatite emd cezébeﬂ;lagkgmgttam d@rq:slsmm (Nature,

1093501 St o Yo R LRI B S8 B BT 58 Moot

mGluﬁ%ﬁvfﬁcﬁ‘luﬂPno@E%ﬁbﬁ eﬁ‘iﬁdaﬂ.a?éﬁﬁrﬂl& hi¥ HEdre8emonstrated (Neuroreport,

ypogl ycem a, | epsy, neurodegenerative disorders
1993, éu&"h) &azﬂl@heﬂﬂﬂﬁ '8J1diBgase, acute and chronic pain,

t b d, wi t hd i a
GaSEP LS RRATREITT et Ces (elrpafSan gapjsulp, have been
dedl bff
Suggeﬁk’d B S e e | oo ot Al ectoe

the CN@V ThN@umglgéq: strggb@dueai',traggpa pq'npyu@tangpschemm injuries, hypoglycemia,

epllepg%e%%%%%?%@%g%iqaglgiggfé% ;Xel%ﬂégiﬂ&f s q.\rsgatﬁg,gz!wute] and"Bftbonic pain,
substaibaratasoland SeithdiaGal, o‘t&ﬁtt;’&&ﬂld m]@afdphhg&al raflux Glisease (GERD)
(Schoglp & aloy T Fianiacol ey 190, IREH OBt nabgger ab Life Sci. 1994

( ) - c u h I
54:139 %llﬁl%ﬁ & ]a? ézrilly %’ Wsﬁ@,%kﬁ pzl E?% I]‘r?]’gﬁp %I\/g CE% j g{bg?cg) armacology
B0

1995, e$4 é,ctli’wfalneiaml_nw' Medel@’leot hoef %défae oren et al., Trends

i nclu Xi,et ess
Pharigigt nSto R0 b g8 ST G Sodl 15 Ul PhayRises 2o 2:45:
Neuge%huer @Ezm dooFhes: ﬂmSQJssz 220911 Cubr3Zog M GﬂeﬁﬁZ&MSké(ﬁ)t897—91] ).
al ., J. Pharmacol , 2001, 132:1423). Mich of Ik .
MGluBétspbp@m, cpmpounds such as 2-methyl-6-(phenylethynyl)-pyridine ( MPEP ) are
effective in animal models of mood disorders, including anxiety and depression (Spooren et
al., J. Pharmacol. Exp. Ther. 2000, 295:1267; Tatarczynska et al., Br. J. Pharmacol. 2001,

132:1423; Klodzynska et al., Pol. J. Pharmacol, 2001, 132:1423). Much of the pathology in
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WO 2007/ 072095 PCT/ HU2006/ 000123 3 these conditions

is thought to be due to excessive gl utanmate-induced
wez@rnzdodn of CNS neurons. As G oup | nd uRSPEPHB2006/000123

to i ncrease gl utanate-nedi ated neuronal excitation via

post synapti c nechani snms andy enhanced presynaptic

glutamate rel ease, their activation probably

cont.ri but t he pat hol ogy. .Therefore,. selective.
these GAionR 13 dBought ¢5 Papiie ortieesvs eLuprar kst asiistion of ONS
neuronk NRE @REW 1 GREILKSs RERAE kS irthoas® SRBAMALNEdRSed neuronal excitation via
neuroprotective agents, analgésics or anticonvuls

postsyraptis . mithenisofs ené evdenesido gyesyraptin egloteamirlirelieases their activation

t d essi ve ut = .

probat} @RS o e B PSR Pl A BBperhl WY Kiopy 1 monum
receptcd$) doulHbe Radrapaupiedly bedefitial; eestllgl 4 tnetmpoteRVe albedtls, analgesics

_neuronal excitation via postsynaptic nmechani sns and
or antigpWElsas 10 presynaptic gl utamate rel ease, their

lvad | ont rii I :

AL hEPuREIBERT, oAUl M, Eonble JHP BT ABsivg slutamate

induced egeipttion of (NS dietrens.hes Gpeupt [ aebluRs (&R 1 endiimGIuRS) appear to

) specifically as neuraqgprotective agents,. anal gesics or
increas H¥ EBAFIPEUHES POADE AL ALY 4 R SHIPHG &chgqlﬁ% enhanced

presyn%giiz:,3 %QQ;QmQ@SFéIéa@éS {HRAY @btivdtiohe Bﬂﬁ}%lhrd bORBHhEO MK pathology.
erivatives useful for inhibiting the binding of an

Accordimglpt keledtive anfagonistsi d& GroufE TAmGHuE TBCeptads tdeuld begherpprutically

.the treatment of hypertension ardi ovascul ar_ di sease,
vencrigil; Weg TR P enr e < RES o G B TR R ANEl TR

qREeishal Shpaknt | NER@lisdtdn t YMOhYPEI7T30080 t | ViekotitRBd novel

~ henorrhagi c shock. Japanese Patent JP 07076586 ,
thienopysislineswéenamideo gyrivativae siseivdl foniiehibisipg i the ddsdiag ¢fope endothelin
: [ Lahi Qi S f.of .t t . .

pepidf 07 50 A8 G Sboor e (LLGALTSN: b frngion sigescte
diseasea istheim tociilac diseas] krdndnbdilag enbdndahchlingrendvostic vhbdntismymediate

as described in JP 07053562 patent application.
type hyRepsspaifiviy and hemopdigigisheek.al . (Arch. Pharrn, 1992,

g%? e PARN 1B 767G Hé’s!cﬂﬁ?jsaﬁg%p}trfﬂ'hfe@ ORWI iMrdpbP8dines as bone

erivatives were synthesized and therr mycotoxin

absorpfiohinhitiiors fac thetrchinent wé pgeomvadisiat ed. Sone of the

ounds. i nhi bit. the producti on of cot oxXi and
PP, Aomvasiey ot diefthndr BepEitcwpar  Ral ofesity and
immuriA8iAR8 JasdREG VR eS 1t DY EIISBY bht@hﬂhp?ﬁbeftibﬁ.e _derivative
as al dose reductase inhibitors in fornul ation al so

aerording iy Ee Yeinebey gbrided Pharmh 1992, 328(5)TReLchigpenyiétine and
wieno A B0 U RYPLY S B AL s ver
evaluate@C8EHO6Bthe 30mpounds inhibit the production of mycotoxins and fungal growth.

International patent application WO 02/087584 describes thienopyridin sulfone
derivative as aldose reductase inhibitors in formulation also containing cyclooxygenase-2
inhibitors.

The compounds mentioned in the above publications are not declared or even not

suggested having activity on the mGluR receptors.
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WD 2007/ 072095 PCT/ HU2006/ 000123 4 SUWMARY COF THE
| NVENTI ON The present invention relates to new nd uRl
w@are70@0eR5 recept or subtype preferring |i ganeeT/aiu2006/000123

formula (1): 5 R Z X NSY-RL (I) wherein X

represents a group selectedyfromSO S2; 10 Y

represents a group selected from (CH2)n, NH NHCH2;, n

is an integer o t ; ' bstituted by

al kyl, nitro, hépgw%@@otéﬁwmﬁiﬁm hyl , cyano,

am no, al kyl am no, di al kyl am no, am nonet hyl,

al kyl am nonet hyl , di al kyl am _nonet hyl ,  hydroxyl, i

alTkRG pEagertdnyantian pates & rRw &l @fp;{ m&lﬂéﬁ 1eceRipsubtype dgeferring
. I .0oal kyl, phenyl, biphenyl, heterocyclyl; R2
hganc?s()%g&nrm&g%ﬁ )nal | y substituted phenyl, heterocyclyl, or

NR3R4 group wherein R3 and R4 are independently

selected fromthe group of hydrogen and an optionally

substituted al kyl, or R3 andRR4 together with the N

atomto which they arg attgched forman optionally

substituted C5_7 het group, containing one or

20 nore heteroaton%s NRSR6 group, wherein

R5 and R6 are indepen Ssel ecYedRfrom t he group

of hydrogen and an optionally substituted al kyl, or R5

and R6 together with the N@omto which they are

attached forman optionally substituted C5_7
whereffet er ocycl yl group, containing one or nore

h : / t .and/ or solvates '"and/or
pﬁ(‘a@hrgegéenﬁﬁ%%qulp;ﬁgfggtgérf)@ég$g, §§7’3 salts thereof forned
Wit RRpRérds a groupaskested Anat (GH,)a NIEATHGCH, £ he present

i nvention provides processes for the synthesis of
cBribeRecsP OBt hula (1). A further aspect of the

PZeReRL o, ﬂgﬁ&hbﬁﬂu&g bt f8y1t Qittd) fal JEERT ARG A BAuSbehS1, cyano,

preparation proces _
amino, alkylamino, dialkylamino, aminomethyl, alkylaminomethyl, dialkylaminomethyl,

hydroxyl, alkylsulfonylamino;
R; is an optionally substituted alkyl, cycloalkyl, phenyl, biphenyl, heterocyclyl;
R, is an optionally substituted phenyl, heterocyclyl, or
NR3R4 group wherein Rz and Ry are independently selected from the group of
hydrogen and an optionally substituted alkyl, or R3 and Ry together with the N atom to which
they are attached form an optionally substituted Cs.; heterocyclyl group, containing one or
more heteroatom(s), or
NH-CO-NRsRs group, wherein Rs and Rg are independently selected from the group
of hydrogen and an optionally substituted alkyl, or Rs and R¢ together with the N atom to
which they are attached form an optionally substituted Cs.7 heterocyclyl group, containing one
or more heteroatom(s); and/or hydrates and/or solvates ‘and/or pharmaceutically acceptable
salts thereof formed with acids or bases.
Another aspect of the present invention provides processes for the synthesis of
compounds of formula (I).
A further aspect of the present invention relates to the intermediates of the preparation

process.



WD 2007/ 072095 PCT/ HU2006/ 000123 5 A further aspect
of the present invention provides pharnmaceuti cal
W@ 0up0%30bF ons contai ning a therapeutically efPErHUZ@®6/000123
amount of a conpound of fornula (1) and/or
enantiomers and/or racenates and/or di astereoners
and/ or salts and/or hydrat es or solvates thereof as

ggt h’\é'ii‘fal % edlog &‘ﬁ? Er%g 711%1?31} ﬁ)gltr Pr%%gleg aﬁfcegcéeuggzﬁ compositions
contaihib! Qeﬂleﬁi%%ktall?f effOiRiver 886t b Ve ronduRd O desmils e(I) and/or

use of a conmpound of formula (1) for the preventio
enantiameys ndfor acareates aifd/cvrgdlaﬁaem@é@ pgfor fals aﬂg’er hydrates ‘or solvates

v SR R REPEb o AP 0B s s

5  carriefdeur omuscul ar dysfunction of the lower urinary tract
and gastrointestinal disorders. 10 A further aspect of
ARGt %§;.]?efé£ of ¥ %mésleﬁﬂnpéxﬁibhqgévla&ethu %6 6f a aoﬁpcmiﬂw’fcformula @
of formi for the manufacture of a nedi camen
for the mretdm@mp ra@rdéxnt ireptmerid oD mglmlé%trﬁ@@torome%edwsorders particularly
neuroqugﬁ flga{dggﬁe dp&?ékg g gl%r(ag{sb ﬁcﬁ??altngc fé rc%ggaln anéic Beueromuscular
dysfurifién of theQbWwér Waiafy aae aﬁ&tgmmmegmhar dldgiﬂénsnct ion of the
| ower urinar tract and ast r oi g estinal . disorder
‘?SI\P?)E

10 A forthgrpapack 45§ efp %p%%rﬁ)rmula )
for thd %ﬁﬁﬁégﬁ%ro;f Lr?%(ﬁéalﬁ%t ?&%9@6‘95&} o%@t%%?ﬂe% SPﬁtﬂ’tﬁRS receptor—

mediabédSd¥orfders( Ipartmﬂlﬁt}e Inlau%ld@@ﬂ edisntiers.a pgychigiric edlmrd@ﬂ acute and

from SO, SO2; 25Yre resent u sele ed fro
chrom@(pa,g) ﬁnd Np.pro ar dysty tlgﬂ q? ﬁﬁee ggyergplr@rx cit alg gnlrﬂntestmal
disorddfs. MOnosubst i t ut ed by al kyl, nitro, halogen, alkoxy,
trifluoronethyl, cyan, amno, alkylan no,
“15 di al kyl am no, am nomet hyl, al kyl am nonet hyl ,

di al kyl anponet bl ) i oSN BRMHBR nO;

The present invention relates to new mGluR1 and mGluRS5 receptor subtype preferring

ligands of formula (I):
20
Ry
Z | N x
SN S Y—R;
)
wherein
X represents a group selected from SO, SO»;
725 Y represents a group selected from (CHy),, NH, NHCH;;

n is an integer of 0 to 1;
7 is H or monosubstituted by alkyl, nitro, halogen, alkoxy, trifluoromethyl, cyano,
amino, alkylamino, dialkylamino, aminomethyl, alkylaminomethyl, dialkylaminomethyl,

hydroxyl, alkylsulfonylamino;
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WO 2007/ 072095 PCT/ HU2006/ 000123 6 Rl is an

optionally substituted al kyl, cycl oal kyl, phenyl,
whe@hemebs heterocyclyl; R2 is an optionally PCT/HU2006/000123

substituted phenyl, heterocyclyl, or NR3R4 group

wherein R3 and R4 are indepgndently selected fromthe

group of hydrogen and an optionally substi tuted

4 h h wh
5 e gn Badtip ] S BRI Rt ARy bRy Bt
CR, s hebpiaeN$ lslydsuf;m%enge RéwBideyElgl, ene or  nore
het eroaton(s), or group, wherein R5 and

amR 3Ry d&rﬁéh debsreip BelaadtRd afre Glﬁde&)h@de@% wslected ﬁym é@egmup of
hydro% é&lo‘hﬁﬁ# h%sﬁHR% éﬁcylo S{j&ﬁ:a}é(ﬁ ﬁlﬁ ho%&lgfg\/l@{lﬁ at%m to which

they 4re raunadmdoﬁotmmmaéptMnslmjosmBstltutaHC% _hétehstyelyb @yatipy lcontammg one or
roup, containing one 10 or nore heteroaton(s) and/or
n““e%?8V5$%%séﬁH/or sol vat es and/ or pharnaceutically
2GQERIGNER s SR gs whBREERE 2hPR Yﬂd%gbrﬁﬁﬁtﬁs sQbcthPRB: the group
A nore preferre enbodi nént of the ihvention is a
of hydwgpo @n@l apfopfionallyl subgtitnted2alkyl, )3{r Rs Sny-Kl togqtﬁel( W)th the N atom to

whictf 5} Bl R o hally BB RrT Eers oS depbgontlining one

or mat® HetdrSat@hl(sh Rh&Be hyefatdd 4Rl/dr sofvdtss Fhdbr pharmaceutically acceptable
nmonosubstituted by al kyl, nitro, halogen, alkoxy,

salts thetepf fpomedrwithyrids eybases.  ani no, al kyl ani no,
di al kyl am no, am nonet hyl, al kyl am nonet hyl,
di al kyl am nonet hyl, hydroxyl, al kyl sul fonyl am no; Rl
i s Alndoré p&ferﬁéﬁ_ei&o@ﬁﬁér@@f kK¢l inen@idh iOPtarppenbdof formula (I)
substituted with one or nmore 25 substituent(s)
sel ected from al koxy, trifluoronethyl, am no,
al kyl am no, di al kyl am no, agi nonet hyI ,
al kyl am nonet hyl , di al kyl ami nénet hyl , acyl ami no,
cyano, hal ogen, or bi phenyl optionally
substituted with of tituent(s) sel ect ed
from al kyl, nethoxy, &rif omet\%} am no,
al kyl ami no, di al kyl am ho, am nonet'hy Rl WO 2007/ 072095
PCT/ HU2006/ 000123

(I
wherein

X represents a group selected from SO, SO;

Y represents a group selected from (CHy),, NH, NHCHy;

n is an integer of O to 1;

Z is H or monosubstituted by alkyl, nitro, halogen, alkoxy, trifluoromethyl, cyano,
amino, alkylamino, dialkylamino, aminomethyl, alkylaminomethyl, dialkylaminomethyl,
hydroxyl, alkylsulfonylamino;

R; is alkyl or Cs.io cycloalkyl group optionally substituted with one or more
substituent(s) selected from alkoxy, trifluoromethyl, amino, alkylamino, dialkylamino,
aminomethyl, alkylaminomethyl, dialkylaminomethyl, acylamino, cyano, halogen, or

phenyl or biphenyl optionally substituted with one or more substituent(s) selected

from alkyl, methoxy, trifluoromethyl, amino, alkylamino, dialkylamino, aminomethyl,
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7 al kyl am nonet hyl , di al kyl am nonet hyl, acyl am no,

al kyl sul fonyl, al kyl sul fonyl am no, cyano, hal ogen, or
wa@atoanztoesl or unsat urated nonocyclic or bi cycl PCT/HU2006/000123

het erocyclyl, containing 1-4 heteroaton(s) sel ected

fromO, Nor S, such as pyridyl, quinolinyl,

t hi azol yl , piperidinyl 5 nor phol yl ,

ey AL SIS M 2500l TR ¥, cyan
halogétllestituted with one or nore hydroxy, alkyl hydroxy,

aI kyl, al koxy, trifluoronmethyl, am no, alkylam no
d|S%‘r‘l11?@}dearﬁrn alnS%matedmmpyclm loy| hieyelisrehaigrpcyclyl, containing 1-4

heterod;l'tc%%y s%g%te tnlé)r%” N%%yg AR ks p?f@gf qtutl] 11319%%1}150121)( Di ogerldmyl

opti’ona
morphBlyle tetHhgtitdquizolif) oseob! edxefzblyln &lrdythiophdd) t[midiyh(pyrrohdmyl
trifluoronmethyl, am no, al kylam _no, dialkylam

ring gRiieRINYL ﬁ%’stlt\g?d(y%bn PRsmt hinore TRy | il sheRty plkyl, alkoxy,
tr1ﬂu(ﬁ81?ﬁ‘sﬁ’1glnnoamﬁl)ky5§< I’rgﬁﬁfl dlélhcgt Wbt T o8 9 C&I@ﬁﬁ’mmomethyl

or satur te or unsat urat’ed nmonocy I|
dxalkﬁammmemyﬁﬁcylahﬂn@ rcganog halbger @uxo gromt;ai ni ng 1- 4

aénglg&?t%ﬂﬂ ﬁy] §1ﬁ3tst1{qtﬁcg\§{5n]ix gile o'\'xb%geﬁumtﬂwmﬁ ? selected from alkyl,

methdﬁ}/r ﬁ‘ffﬁio&‘émeth?lt b ﬁl‘k‘}l&hﬁl% idialk ylatR7 it ometi@ XaRAbMInomethyl,
ar t hi ophen, tri azol rrolldl nyI 15 rlnsn

dlalkxdm%@mthw asplbastine, @B@.Jésu{fpnﬂ dkﬁlsnhfonﬁlﬁr@mhy@ian&, alogen, or

lag ﬁ%rg S uga:t?l}gpgﬂ?qgloé éH)lﬁX gyfﬂ&&%gydﬁ’grgﬁﬂ "WBntaining 1-

4 hetﬁbb’tbhl@ﬂ‘ RRERAYIm O,-N-or-S, dicH kyppidyn othdslmy,l thiazolyl, plperldlnyl
yl am no, cyano, hal ogen or 0X0 grou or NR3R4

morplwmlr éstrahmaroghipoRayla prazohdielserielity @wgleqh&pb@a tﬂﬁ%ﬂwgla lﬁ’é(m’hdmyl
s S5, R otk QR PRy i, alcon

triffudrb@BthyB0 @hioXy alkylanfihajor dinlkyaydino,amaminpmathyy| aatkyleminomethyl,
di al kyl am no am nonet hﬁl al kyl am nonet hyl ,

d1a1k36i1r§m€’§ﬂegm 19 cyanay Palgeemor Wag{aup .R&l ogen, or R3
at t aﬁe%&ggt\bﬁérel‘éﬁskg EEHGRLNa?é %ﬁeﬁ)ende\ﬁﬁy Csréléctb%y fidf€the group of

rma eterocycl yl group, containing
hydrogme and allkgk grohe bptiamtly n@smutedswith onedr fnopnsubstitersfs) Selected from

alkox {{i’f nail v s uglsngllp(%(% kyqajPIIPBXQMHiYH%%“ng%%mh}Y)f yallrga/lammomethyl
dlalkﬁhxlﬁiﬁoﬁf&m aclhiky] @yﬁh&l Ohal648nN OF 8L ik, Ry @ether with the N atom to

kyl am rnomet hyl , di‘al kyl ani nonet hyl, acyl ani no,
whlclcti}nam ere diarkrsciorm e Gxdegrenyplyl SOURHFDBINRE RBC GF BAfs, heteroatom(s),

rej n
sec S, G0, Ly WIRSERRTSEL o SLAR ESEe, thpons
alkyl, M Talkonle afiflimomethiylst hihitent (skylamiest edhaﬂthlmmtal kamynomethyl,
trifluoronethyl, am no, alkylam no, %‘% Iam no,

alkylaaﬂmﬂ@ﬁ@tymalkﬂmwomf% Isgnino. cypag, oo FGYD- o

Rk RCy%%\gJ R0, &"R Rre & g1b&aEd Wohhthe rou

the mt om t O‘ﬁﬁkéﬁ% ?I’E]lgy $r'e att A ched@?orm a SoTP
hydrdgen endelkyl gloup optignally cubbstitutedyitbrome or myse substituent(s) se sTected from

oat 0 sel ed. fr N or S n

ko 5RO B b o OO RGy CAIAPDI: BTGty diyminomety,
dialkylaminomethyl, acylamino, cyano, halogen, or Rs and Re together with the N atom to
which they are attached form a Cs.7 heterocyclyl group, containing one or more heteroatom(s),
selected from O, N or S, optionally substituted with one or more hydroxy, alkylhydroxy,

alkyl, alkoxy, trifluoromethyl, amino, alkylamino, dialkylamino, aminomethyl,
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al kyl, al koxy, trifluoronethyl, am no, alkylam no,
di al kyl am no, am nonet hyl, WO 2007/ 072095

WO @06/ 000123 8 al kyl am nomet hyl PCT/HU2006/000123
di al kyl am nonet hyl , acyl am no, cyano, hal ogen or oxo
group and/or hydrates and/ @ sol vates and/or
phar maceutically acceptable salts thereof fornmed with

i @iheep il PERGRmidonlh, ETREHo. ol iRebf or approne ancor

hydra@dskantd/or KeBALes aMd A kihhridcebiicall) Rt edpiiblg sdltst therdoC R BOA with acids
atonm(s) with straight or branched chain, excepting

orbasghen R1 represents cycloal kyl, wherein t he cyvl oal kyl
noi ety contains 3 to 10 carbon atons. When R1 and/ or
R3 and/or R4 and/or R5 and/or R6 the al kyl group may
b&vidptdspealtbyZ aid tisebedstituehie bf VR, R.0Rg, Ri, Rpamd Re the term alkyl

meang 4R 1 DY CARPIE d1 91 kPR SOmISH HOhSERgR, OF bidnched chain,
excepRh& ¥R RORRf¥hes «'%‘rc%'ahcé'} a\%é}éﬁﬁ%gydgi’l %/l# fi‘ﬁﬂl& contalns 3 to 10

cyano, fluo o, chl onb. Wen esen
carbonytolmsal kyl, the cycl oal kyl noi ety contains 3 to 10

bon, a and e,a tricycli .
R B BT S e e, gL B optonaty
substifi6d athkyhe BF Pntire %Mstﬁﬁe § is@1B@kd Yroi hsitdxlyU t@uodbinbthyl, amino,
one or nore substituent(s) selected from al k
alkylmnhdkylkyhammq,Lamlnm@uhyl lwhmnomauhwyldaﬁkyi@mlnomethyl acylamino,
am nomet hyI al kyl am nonet hyl ,
Cyanodpg?ﬁ?y? § qﬁyl acyl am no, cyano, fluoro, chloro,
b votie. R WepesEtts @pdb@lkyl%er SRIRESN hsoighedyitaidr3 ®L10 carbon atoms
represents biphenyl, the phenyl or biphenyl group n?y
and TR Bptd BIPAPH, Pis s IIyEkie Eraup: ughas syelRbegl or adamantyl, and the
ted f
cxlofASEL AL 6ElpP LR SRR APOR Bbord BpARIN st fom
alkyl,aninethory,hy triflvakdoietani, ncamhbl,yl alkgliagliky| adialiyteetihg, |, aminomethyl,

ok B i A BB VSR, o iR Fpios SERS

Coyifenh RY ee[rfa?‘dfckylre g g:ﬁ@ﬂ'y@cdfckl\ (‘reﬁﬂewlts”%‘ibhl@ﬁyl the phenyl or
saturated or unsa urated nonocyclic or bicyclic ring
blpheny:lrgrammmag bt eptivaniy eeistimtes) with|ose tosdndre srbitugut(@) selgged from
ch as ui nal i nyl hi.azol

alkyl, pi 1518&’106}' nnyw‘%%?’ﬁﬁ%V@| AIRP aﬁglfﬁtagﬂlﬂﬁ no?llalr%i amino,  aminomethyl,

alkyldXagabikl, diaﬂ%ﬂ@rﬁﬁﬂo}vﬂem}ﬂ Lt{czlanﬁxli‘d , QyEsuifoh vl ak@lsulfonylamlno cyano,
pyrrolidinyl ring. Wen the heteoatom containing ring
ﬂuomﬁ hlom Fa80-no aromatic character, it must contain at

h ot oot n%d%}ﬁi qoﬁyeggn?sgés 7 héi‘éﬁ@g% t‘?(ﬁ h@{%r&c?@hc ring may be saturated

I's connect
or undahireted monbdyahie on.’nblogrt:lyc rififn eontzhﬁingrlect yetbgdat@n(sljspﬂ&@d fpan O, N or

t | | bsti t yted .
S, su&ﬁ Io%ﬁy ;éilulgpl:;(%lf Tz %vacfnﬂdr frp :l%lry‘ls,t rtﬁﬁahydroqumohnyl

oxazcﬁ‘fl"krl xa%lg ln thoﬂlhéi‘ll Kiyih 2814 1N Opyr AR RAY.| When the heteoatom

yllam n
containing ring for R2 has no aromatic character, it must contain at least one basic nitrogen

atom by which the heterocyclic group is connected with the thienopyridine moiety. The
heterocyclyl group may be optionally substituted one or more hydroxy, alkylhydroxy, alkyl,
methoxy, trifluoromethyl, amino, alkylamino, dialkylamino, aminomethyl, alkylaminomethyl,

dialkylaminomethyl, acylamino, cyano, fluoro, chloro, bromo or oxo group.
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- di al kyl am nonet hyl , acyl am no, cyano, fluoro,
chloro, brono or oxo group. WO 2007/ 072095

WEON 806/ 000123 9 Conpounds of formula (I1)POBEVAUR@GH00123
salts with acids. The invention relates also to the
salts of conpounds of formulga (1) fornmed with acids,
especially the salts fornmed with pharmaceutically

accept abl e i ds. .The ani ng of. co nd _of formula

PR RB oA 0 TRRSA, PSR nea R B s to the
salts BPtcofpbetidsesf s@pRlAYB! formed Bt sefdgavipecald thBOa@idTofined with

acids can be used for the formation of acid addition

pharmpgeytically apgepiablecacidiol srimieaniag iofl sompenngf fomuly foiyiy either the free
base SR veh Gt i@gl'ogﬁf&fgdfs h{lr%%eﬁg' d, nitric acid and .
phosphori c "aci d.” Representatives of nonoval ent organic
aBiotsoiganic hed fimrgaiaagitie cdmobsrueddor the foamationcofaeidaddition salts.
.. propioni.c acid, and different_ butyric acids, valeric i
Suitatie REEATE a0Eh FIT Do 9Tk ampiee Py dreeHir as}éssug‘iu_ igiagk). @fic acid and
h H . . . » .
phosaBERE REHESGR0 Ol SXATRERCHA) S0 0y TR mic i
aceticOadiér popiend acilciand diffieralt doitjpec asidsl, vaudh sagishymt expric acids.
acids for.exanple citric acid, tartaric.acid, or . ., .
Reprefitier Bt L BELRERES At top eEhmpi o bR Asi, mlenigagi, malei
acid, Sdhdrieydcid adC §ldcin@Sadi@! Othap oflahRNRidsCea Nk oAOHRM! Such as hydroxy
sul fonic acids for exanple Tethanesulfonic acid,

acids foyprrempleeribisuicid mrtariscicel, on dromatisl eagmeslic Reids doraexagiple benzoic
. Sld Y v e gr of the acid addit.ion.salts
scid. SERGRCNG oy R 900 CroC MBSl e il QUL ORI example

methapbyidfoaicogeidal daphteeapiuiohe asd daesSphsltied®aveonic acid. Especially
therapeutical effect in the applied dose or it does

valuaig g10uR eOluHicasidr aBtisionnsaligeticdn onhichether peidt coppanegt itself is
. . | .

pys LG AREEEN 3 qoc1Ep BBy e AL e oo o

not haveasdavontabla tifiheactdon ileneffedt tof the wttivehingredient. Tiekoagd addition
to the pharnmaceutically, ac tabl e acid addition salts

salts a5 P%ﬁglafw aﬁeg@aﬁ ay%(ﬁ@i@ﬁ@?rb?ﬁlﬁssjth Fragon wilﬁgae@rﬁ(fdmon salts,

whichC@ @0t BEWNE 3D the Pﬁ&%@a@é&&%ﬁ&'% n%)téﬂi‘@ aBH" ddditfRl AR B¥ibhg to the
20 isolation of the desired conpounds. Sol vates and/ or

preserffyidvention isf thebmpgivedscasé theyr can he (alyarsageond $w then pmiiestion and
scope of the invention. Especially

) W thi.n 1 he
ISOIauP%gP}eacﬁflrecdo THES of for mul a (1) of the present

“irpvention . ar he foll ow ng: Sol vat es anpd/.or -
ot aies ngPt Bateita aicosmauntial e D) GreAlo iietchuihin the
scope W {3 iRvdnfien. scope of the invention. Especially
i mportant conpounds of formula (1) of the present

i Fyrestallynimgostant gompeurdswhin éor (I) of the present invention are the
follov&g' 4-chl or o- b_enzenesul fonyl)-3-(4-chl oro-phenyl)-thien
o]f , 3-b] pyri di ne,
Solvates and/or hydrates of compounds of formula (I) are also included within the

scope of the invention.

Especially important compounds of formula (I) of the present invention are the
following:
2-(4-chloro-benzenesulfonyl)-3-(4-chloro-phenyl)-thieno[2,3-b]pyridine,
2—(4—chloro-benzenesulfinyl)—B—(4~chloro-pheny1)-thien0[2,3-b]pyridine,
3~(4-chloro—phenyl)-2—(4-ﬂuoro—behzenesulfonyl)-thieno[2,3-b]pyridine,
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2- (4-chl oro-benzenesul finyl)-3-(4-chl oro-phenyl)-thien
o[2,3-b]pyridine, 3
W0 ¢ot7ohdoes o- phenyl ) - 2- (4-f | uor o- benzenesul f onyPQF/HUR@GE©00123
[2,3-b]pyridine, WO 2007/ 072095 PCT/ HJ2006/ 000123 10
3-(4-chl oro- phenyl ) - 2- (tol ugne-4-sul fonyl)-thieno
[2, 3-b] pyridi ne, 4-

3-(4- 0[1%&51 ggé:ﬂhylllfé-l?té)?u%%gydfl Qultio 1?'&1 Lnd[g’Sle]B}/nchdl ne-2-sul fonyl ]

4-[3- (&cbm RES-thesmp| 2, v {Aridileor-ul IR N ehzdiliirBE) 0
ridin (4-chl or o- phenyl ) -thi eno

2- ben{ezle%ﬂ@ppszi%1(@1Ch@rczphqnyi)dhwpthehhadﬁdme; le, 5

ke

3-(4- ChKO'ﬂG-PhélgﬂPEWWﬂw}%ﬁhf@fW) iﬂlﬂin3E203-eryirﬂiﬂ¢€,

2- (but,al}e f‘m(j wlf%Q%CE§{>5@ Pﬁ‘?ﬂ}’ﬁ eth1eno&E plynt 1hnleazol e- 5-sul fony
3-(4- Cﬁl'o('&pﬁ&{}@f QSPQWlet}lylzﬂlﬁzBIeQﬁE\ﬁﬂﬁly% -Rithb @M bipytibingno

3-(4- CBIO(%PhﬂIYd))r O (threphyho-2-shiferybf-@jdo B, pyipydidive; 2- sul f oni c

3- (oSSt R B DS rami s B bl aregRerkD migS, 5
3-(4- chm}@phéﬁup@phenﬂﬁemaﬁé@ﬁwom §l3|-5 Ipidiihe,3

4-chl oro- phenyl ) -t hi eno[ 2 r|d|ne

2-(3- Chl(ocatbérmem figng éﬁ@@lﬂm'@{i%}ﬂ) @neno[Z 3-b]pyridine, o
2o SRS MO SR R Ry ra R ™

2-(3 flﬁlbt@ﬂ@{zamé%ulﬂ)@l) Bidlt-rcthloi?o gﬁenyl) thieno[2,3-b]pyridin,

ano- benzenesul f on oro:fhenyl) t hi eno
2-(3- CP’@OngD@TW]&]i fomma3-(3 uoro phenyl) thlcno[z -b]pyridine,

2-(4-cBiob D EDARERBENE ST 0K by P et ARl DR kel 1!

oro-thieno
2-(4- cQademamnsulﬁm;d)sMS—uh]bm?pﬂle)&yB thieno[2,3-b]pyridine,

2-(3- CQ%g%géﬁ%u n%{ﬁ)é% E{I}yﬂgfﬂgﬂger@my%] tﬁ)uenoFZ ?%]pyrldlne
2-(3- c%(rﬁ) - D BYdsu b BR)- 3 i -Ekhyi tpme%ﬁﬁxy[l)zth?engiﬁy Hikithe,

cyano- benzenesul f ony

2-(3- cyr(mmlmtzbawsuhﬁ@rpé)r -3¢+ tt}lyl)mlhmdﬁé §lpyddib.pyri di ne, 2-(3
2-(3- c§§)¥ a%enﬁgr?ergﬁ Oy )ug f(? rr]r}élt‘t}oxy ph(enyls (t)lngn()[Zgr})]s;r/]r?d]llz 3 -b]

2-(3- n%ﬂ(&y%e@ﬂareb@mwm tiaed- ﬁheﬁybﬁhi&ﬁ&[ﬂ@iwppﬁ@lﬂw )-thien
o[ 2, 3- b]pyrldlne 2- (3- et hoxy- benzenesul fonyl ) -3
2-(3-cyqne-THugrubesmerhifonyRr dfb chlprasphny)r thignalk, 3- Blpyridine,

23l AR LA ORR ENARYL AN ifed ot S By RaiRE oY

2-(3 4—cﬁmamwbbénzﬁm¢sla1fbnﬁ)mz(4qu9td ploemyl)}thizn 02 L-h]pyridinphenyl ) -
t hi , 3-b i di_ne, . .
2-3- CQa@QeZIZ WWE 'éfﬂ ?@g@sw}}%nﬁ shlgrO(thleflP%%-élpaﬂemi )-t

2-(3- cgélﬁ)nﬁﬂﬁlgro’sbé?l]zglﬂshﬁé 18)-3 %@ﬂuoro henyl)- th1eno[2 3-blp r1d1ne
cyano- benzenesul f ony % ? F

uoro enyl)
2-(3- cymbﬂngmﬁ[sglf@yb] Py [fldpmephenyl) -6-fluoro- thleno[% 3- b]pyrldme

2@ PR AR iR She e 3 pyridin,

5-amiro- Q-’t?:ti“ehwwbeﬁz@ﬁ@m@ﬁmgrmlclﬂ&o(pﬂeﬁﬁyﬂﬁ@wmgxwwn&f | uo

ro-thieno yri di ne,

2-3, 4@%Momrbﬂﬁée@éﬂmgsh(‘?*dﬂymm@n@ -thigpRI2S-PREHGIN - t hi eno
2-(3 ﬂ[ugr =4~ nkljcltl%)i Hegké?lesulfonyl) 3-(4-fluoro-phenyl)-thieno[2,3-b]pyridine,
2-(3-cyano-benzenesulfonyl)-3-(2-chloro-phenyl)-thieno[2,3-b]pyridine,
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5-am no- 2- (4- chl or o- benzenesul f onyl ) - 3- (4- chl or o- pheny
[)-thieno[ 2, 3-b]pyridin, 30

WQ@2¢{03/0%2005 chl or o- benzenesul f onyl ) - 3- (4- chl or o- ptIEAYR)061000123
hi eno[ 2, 3-b] pyridin, 2-(3
-fl uor o- 4- et hyl - benzenesul fponyl ) - 3- (4-f 1 uor o- phenyl ) -
thieno [2,3-b] pyridine, 2-(3-cyano-benzenesul fonyl)-3

20 SR 981 5 B ByF i e e,

2-(3-fhmy@AandhéAd ybsnaems nifend s 8H(4-ohiptd-pleenyl)-thieno[2,3-b]pyridine,
2-(4- c@fqrg—%gnz%ngsu tlcq)n{/]l)j 3) (46mgtrl]1y19£1gerupm}€15] (t)tuLno[Z% b]g;rrléJ %{r ' dine,
2-(3- 01 oquleoﬁ]) HE‘EE&%EW 33@?ﬁféhfy@ﬁ)ﬁe}ld;hy()“ﬂlféﬂb&r’a‘lbﬁﬁfﬁﬂlﬂe)

| eno
2-(4- cmc(rdrbcmﬁene&mhbeyﬂzép(ésthcﬁmrghbr)yl}&5 -fluoro-thieno[2,3-b]pyridin,

SR T R e DU NS
2-(4- ch(o‘io%@ﬁi&ﬁésuﬂﬁoﬁ?l‘)13d04%ﬂlamfﬂhbﬁ~‘ﬂp4[cﬁlor&th1%o[Q)Bflb]g?rﬂﬁn

(4-chl oro-benzenesul f ¥1 chl or o- ghen
2-(4- c@}cmoﬁhm@nw,@fogylb-pp(ﬁqu@@rﬁ enyl)-4- fluoro thieno[2,3-b]pyridin,

5- am1%?- - 4 oo?é%eﬁ?e%%ﬁyﬁglyehﬁoglyﬁ&tpﬁl %1Rer1 1Eyl%-_t]%1]err1)(§;r i3a’|’]ﬁ?/“dm’

2-(3- c&aﬁ&Sdlmloﬁ)" beﬂzeﬂesatfeﬁylb BQB-)ﬂubchphenyl) -thieno[2,3-b]pyridine,
hl or o- phenyl chlorothlg §t2hs b%grldldw
5- aleO@zGﬂhiQi%)ﬁ%ﬁlﬁ@H@M )ioyilyare-phenyl)-thieno[2,3-b]pyridin,

oI BB R Ihone S i i,

2-(3-fludicavyinethdr yebemzERs s yi ) Bi(4Hflnprolghenyl)-thieno[2,3-b]pyridine,
2- (-t Akt B PR 65O -Thoropilen) Thtefol2 45 fpSrBAE"
2-(3- c@g%%oﬁﬁé‘nz%ﬂésﬂﬁ@nﬁ?—@z(gffﬁﬁw })l@é’h)j/b)th?éhG@ ,3-b]pyridine,
| uor o- phenyl ) -thi eno ,
2-(3-gaifets dhioor-berizenessfesyl) Bdﬁyzlh)or@-phenyl) -thieno[2,3-b]pyridine.
-(4-net hyl - pi peridinyl)-6-chloro-thieno [2, 3 -b]
pyridin,
2- (3-fluoro-4-net hoxy-benzenesul fonyl ) -3-(4-fl uoro-phe

nﬁl)-thi eno 2 3-b] pyri di ne,
€ - benzenesul fonyl ) - 3- (3-f 1 uor o- phe

nyl)-thieno [2,3 b] pyri di ne, 15
2- (3-cyano-5-fl uoro- benzenesul fonyl ) - 3-(2-fl uor o- pheny
| Jhe hingemjcdh, <o) ﬂyllatedl e, the pharmaceutical compositions containing the

compourgl% C(?ﬂy o ghf \uor ?o(r hgﬁg cﬁg%c% ];gz]nclsl télﬂp rglts and/or hydrates and/or
solvatP E‘ IR ﬁéjgdtﬁf@lm r@c‘h@h‘tl A RBSr %re-r}g}%fsidw SdllyoRdc@t@ifle carriers.
ates to the pharnaceuti cal nposi tl ons cont ai ni ng
t Ffée comppadsdy fofmfle (Fhahd/of Pf)ysmidgloatﬂ}p#%ﬁépt@bléqﬂé%mdwr hydrates

and/o (ﬁ? %sfa lgxgeo alt j:)g q%ﬁ%@?éé%ya%%}o%ﬁgﬂlgét mgt%(\il 1S gxample by oral,
parenﬂ:?é&%in@iu@ﬁi btitaoes FhadhescGRr, lahe ﬁﬁravEﬂ@w Qmibcal,mmbhﬁ)gual nasal,
formula (I') and/or Phy3|olog|call ceptable salts
T

rectalare/ Glengsigenalt exlmipiiraen oinds ghe apbamapeiical ¢prgpasiions adapted
accorglgrqf” stered by any conve_nl ent method, for exanple by
ora ,  parenteral (including subcutaneous,
| Mhe @obipeuhdsrof fannula () raad/en phiwsiolofivaliyaheeptableisaljuaid/or hydrates
nasal rectal or transdermal .adm n| stratl o

and the .. .
and/op gl et 1PFSS AP bIER 5o ST HASog A BEFLY B e @F@d as liquids or

solids, for example syrups, suspensions or emulsions, tablets, capsules and lozenges.

lu
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The conpounds of formula (1) and/or physiologically
acceptabl e salts and/or hydrates 30 and/or sol vates

wo b@veefoosmhi ch are active when given orally capCb#EaU2006/000123
fornmul ated as liquids or solids, for exanple syrups,
suspensi ons or enul sions, tj@abl ets, capsul es and
| ozenges. WD 2007/ 072095 PCT/ HU2006/ 000123 12 A

| hauidiqf o d f _
o AR Ot SRR PReBld T Bpd oot

accepthyldrsalie sndiadiyalratso hivddesolvhey defeof gaetaly gonsznsf atsugfension or
a suspension or _solution of the conpound of fo

: ) romul a
solutiqny Pt hey copppyRes 06 Ifagelal (1 2ad/or phapiplosically @C&?R}?@? salts andfor
hydratBy %@6&?1?&?/ e Stah YaLRILIE ﬂgﬁﬁcgarﬁé?g?f&@xﬁﬁgieearﬂ b solvent,
carrier(s) for exanple an aqueous solvent, such™ as
such agatatar and dthendlammglyoeringloy aaronreuears salventn seduasqedyethylene glycol

sol xent, such as | yethyl ene glycol or an oil. The .
or an 8 Vi b liGimgeal D Eonia: mowbeatiipesth s Stave, Havouring or
colourgea@hty at ive, flavouring or colouring agent. A
conposition in the solid formof a tablet can be '
pAeprampasitipsi ingthensolisiufarabloé a tribiet rao e PERRredanying py )suitable
rout.inel v.u f.or. pr I n olid.f . .
pharmp QA gt B Bl iR 301 PekpBfng oLl PHLRHERE Txppleg of solid
carrier8l ipelude Wetms terrh adlisa, sgelodd,i Ak, galgdifie, apes tpedtinasaciagmagnesium
magnesi um stearate, stearic acid etc. Optional IX,
stearateq(sfeatis #id Be OpHpeallhytabletsndrayd bagerabrds byr standard aqueous or

echni ques. A conposition in the solid form
nonaq@%ﬁg%céggfggfsté can be prepared using routine

eAc agapbsifiororin pthe cedidr ésm fobra ecapsyid ecanpld |peersared using routine

cont ai ni ng, the active ingredient can b 15, prepar ed
encapiilitio E‘E‘)&ﬁgfh]é?sd P SR SADPRESe @Ct_ﬂpq |H§65éﬁmtocan be
prepar@d rh'%[r% geh@rd rl%rrﬁé'i‘ﬁsclﬂhebheﬂlth%%n bl NRddY intd eg'hﬁglﬁ lo8lafifle capsule;

or suspension can be prepared using any suitabl € .
alteingivalypaotispeisial or simpenseon en bé prepaved mping ayusdtablegpiaemaceutical
. l'l.ul oses,. silicates or oils and.the dispersion or. :
carrinfile 53, SFRPIE HGHETE. FITT R PG NGe Geplt 1l e dispersion or
susperfs@idStHéis flRR8la sBRBALAE BhpsGRNPOSi tions consist of a
sol ution or suspension of the conpound 20 of fornula

( Typiea dyasntgstlyeomulosiions co1sish Of epolision of shipsngiag obthe compound
rat L or t ' i
o o850 1 LN S SO o B WO RAGANS o
in a sgeley ﬁ_ﬁd&yh@?&&ﬂgﬂ yﬁpirenteﬁ@:}/yacilfpthbley)ﬂ_[ ﬁdr: cd((aﬁ@llqe bequ:lhh]_ene glycol,
aracni s, ol or,. .sesa Lol . ternativ , .the solutli.on
polyvighlhpYalidops R I cAGhitIol 6 Fetaio Al A lerfi e the golution can be
S LU | ' ri i i st QB g
oot 0 R SORAE 5 QB0 )0 R i
aGnmppstiomstdf dre presena iviengorafor oagd adiniRetion comspimingsn compound

I nd/ or physj ol ogi cal | cceptahl e.sal ts and/ ar
of orfth, G i ABDNPl el SR Sl il e Ripvgs thereot
may chRVeiitn@lyard BemaAalcd w8 a8rosls0B®ps, ARl arigbvdenel eA&osol formulations
Aerosol fornulations of the present inventjon

of the ppjgseriainysntionrippirally eonaprisgta it qrifine sysRGHENs| o hgeompound of
formufe" Br) CdRR uﬁh@s%ﬁogieally acceptable salts and/or hydrates and/or solvates in a
physiologically acceptable aqueous or non-aqueous solvent and are usually presented in a
single or multidose quantities in sterile form in a sealed container, which can take the form of
a cartridge or refill for use with an atomizing device. Alternatively, the sealed container may

be a unitary dispensing device, such as a single dose nasal inhaler or an aerosol dispenser
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formula (1) and/or physiologically acceptable salts

and/ or hydrates and/or solvates in a physiologically
wa@ec@eptrmbt e aqueous or non-aqueous sol vent andP@r/a@u2006/000123

usually presented in a 30 single or nultidose

quantities in sterile formisn a seal ed contai ner,

which can take the formof a cartridge or refill for
fitted YR a El!arlﬁlg vahe e %@M&eﬁeforﬁl bggap gﬁéevtﬁle YontEA}§ of the container
seal ed contalner ‘may € a uni ensi ng devi ce,

have Isd¢alexhsusedsiIn gthead@bege foras acbmp:ﬂhaalaxr aemosoamh@emsasalt will contam a
di spenser WO 2007/ 072095 PCT/HU2006/ 000123 13 fitte
propelnt ihiCtheanebs A GRS cHICR £5 ICRIPHIEE 31HPT 87 SHEEX) bropellant,
n 1 € &b take the fi f
ot @Y SUERBIEABARLnG], 112 LASNIREc ABHEHRAD, b e foum of
pumpdtamleesrser it wll contain a propellant which can be

a_co ssed such as,conpressed air or .a or ni
o CEBEPRe o B bt B SR ope e o 1ORRRR' B andor
physiASSi6ARl a&lepRABRSsAQ MR Mydl3R A& §d1PatéOl fitaBle for buccal or
np-atom ser. Conpositions of the present invention

pu
sublingepdt aqlrnmrlﬁgraaoe oiplyding tbletnr haaﬁege@l yndarpdtilles, wherein the active
I C bl.e.s fio d
mgred’i)e!}% /1% r%lglo lgt%{l e\%’m‘g%ec Sue?‘t 5 cih 94 ur}lglca a@X {rg% th or Igelatme
glyceréitgteni stration including tablets, | ozenges and

pastilles, wherein the active |ngred|ent i's
fGPW@Peﬂe@ﬁ o the pieseal iveRtionsertin@e ueprpaind o4 darnyla (1) and/or
geliat i c e
physu}&%p%léﬁ %pst%lf: g%}lﬁ a:ﬂgl‘sog ntﬂ19(lhﬂte)é nt?llfl%/ﬁr C%cﬁ}/aatesn thereof for rectal
admintstrapion rmie Gfonffmemlyalr( the dowad arf s@bystomies:g:ou&ilﬂmg a conventlonal

accept abl e salts a d/or hydr.at es and/ or so
SUPDOSIREY DEfe. (B A eoeq® DY SEsck P H A} QORTIAPLY R inythe rt. The

suppodiftRict Oy e §&%ﬁﬁhﬂ§3 rtbR8ed BY! Atshi dlghiRing OfMY e&HrﬂlﬁHﬂﬁion with the
suppository base, such as coCoa butter and ot her

softenpdpemekddcarieni) rfbliowmieh:y ¢hilling endshapirghis nlcﬁllds

S .orie be conveni e formed by .fi.r

SRR & B eeR: SR fibsiting JFEaaHe 6 Fmpia D andlor
physuﬁ@glealfy’ @Sdeptadld Rd alVor Mivlidatdd Jardinéh SH1ed GhérBofMBaH ensdermal

Conposi ti ons of the present invention containing a
admingspigpen igluse ofimenisagely yndapséghes.  physi ol ogi cal |y
i S.R44;

¢ REF BEABRGuSE, b (AL PlsStn: WAL AL £RUHBYER of formula @

and/orgphytiskgtica]ly geteptabitels ipta tandreshyd2tred bed/cosupasest thersst iofpreferably in

the esent inv ntlon cont ai ni a conpound of fornmula
the un(tld)0 S%Chﬁﬁ@ & SEFEaPrT Vna%@%pt abl e salts and/or
hEQJI@&(?s% andt Q)'f r%@n??nvteﬁﬁ&? Pcfr drdl iﬂ'n%ﬁ%[rﬁt%ly cérflains preferably
the unit dose or such as tablet, capsule or
from Quippoui®. mgaetha domageduef formila G apd/es ehysmlnglenlﬂy eeceptable salts
ntaln prefer from0.1 to

androngiagd e Sl e Rl S Pt or

PhY& ab&gkcalil Wf aR6 gRéseRY ‘ihv%ﬁhérﬁ for parithrall adiyilistb@Sn contains
and/ or sol vates thereof calculated as a free base
preferably from 0.1 to 500 mg of a compound of formula (I) and/or physiologically

acceptable salts and/or hydrates and/or solvates thereof calculated as a free base.

The compounds of formula (I) and/or physiologically acceptable salts and/or hydrates
and/or solvates thereof can normally be administered in a daily dosage regimen. In the
treatment of mGIuR1 and mGIuR5 mediated disorders, such as schizophrenia, anxiety,

depression, panic, bipolar disorders, and circadian disorders or chronic and acute pain
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Each dosage unit of the present invention for

parenteral adm nistration contains preferably from
w@207020800 nmg of a conpound of fornula (1) anekDHU2006/000123

physi ol ogically acceptable salts and/or hydrates

and/ or solvates thereof calpulated as a free base. The

conpounds of fornmula (1) and/or physiol ogicall y

o BECFRPHE 8L Rl IS0 AP0 B o

day axeegd:fnbasr alternatikely abowal Sramtto @bouti@ gt patieht et 6126’5
i at ed d| orders, such_as schi zophrenja, anxie
d%‘ f é@@%ho FFANE dngrsdlisnl Wat mey &Pd-‘@ ineghyithjthe a%rrlahmateﬂals to

ol L 1o 0 AP OBEA O UORIOTLALE QP i
mode aip adiniistetiony Fhy eXemnIdb,omforﬂrA;ﬁhtmgllk@ndéd fodie wedl gidmimpietration to

day are useful| or alternatively about O.
humady” o ForaEebty foufin yoin HROh arEo 4BRS & O Scive agent,
comphiE® Hi@tn dgpRdpriy aﬁc&ﬁ@ﬁbﬁﬁﬂnd‘ﬂn‘t Rt EQ{%E:P ﬁ{afe!rﬁ[ which may vary
materials to produce a single dosage formw Il vary

from d@p@ﬁd@ ragompﬂinpetrh@t o6 ¢he totad aoeuoemen Uit doage éczmzer1115generally

contal:ﬂﬁoggxﬁe n é?q{m Q(flﬁt "3 eL:ﬂ zﬁno&ﬁ@ﬁ argglt}bd act% Eﬁ‘%ﬁ{;ﬁé{ t'rrgylcally 25 mg,

50 mgg 00 £ig| 200 i, Z308G0 fgf marmg,bxwtm@ Gﬁonﬂg,tmoa@g)w 1000gn@f
active agent, conmpounded with an appropriate and )
c Briv sRdapeodniIrRvebfthatathe specifig dese lavel [ @AY @algnow@f patient will

depen& hﬁ%ﬁ 204 }f]gf{? to?? osag% tﬁg ?%eg '%df ()vefgglﬂ? greﬁ health SeX dlet time

ositio
of adnhiatswethon, frdslnemﬁhmﬁhlsiraﬁgn trexe @b oxdretidi) Gnrg]coﬁxiblﬁdmmamtl Itheeseventy
i ngr edi ically 25 my, 10 50 mgy, 100 ng, 200
of the %wﬁ bgﬁﬁﬁeﬂﬁgﬂaeegﬁﬁﬂﬂeeo nmg, 600 ny, 800 mg or 1000

mg. It is understood, however, that the specific dose
| evel for any particular pati ent will depend upon a
vaMeticalase f act ors i ncl udi ng the age, body wei ght,
.general health, sex, diet, time of admnistration,
‘route of admnistration, rate of excretion, drug

comiak N@nhinad thft ALmSEY §1)i alyd/o%gymo RAalY ca&:@frtame salts and/or
di sease undergoi ng therapy |ca use

hydrates repeion delvatesf of el pregent iavention lpﬂvysb@m@u@éltpyexhlblt biological

actwn? GY %lﬂﬁl ﬁaﬂléﬁﬂ?ﬁnpe/cg torsh%gra% ggpoe%%g/ t? rbesti)sl H@&r?ﬁleotgeatment of

resen I nven ave peen 0 ex

mGluRi eth@llGIaRS nmQiagat disdrtisrsat md uRl and md uR5 receptors
and are expect ed to be useful in the trqqut ment of

nGHURes besh TRnd RSt dRairoineernds S6FQaig, to) e pagseplelmiyention or salts
thereof O¥Ridbit hgtm%}lp P&pgfl ﬁ%%en@ ﬁfdd ctﬁ‘ﬁta; E&‘ HESRBAI metabotropic
ex I brt ig f

i'nvention o reo h degree o
glutanpase emptoar(m(ﬂaRas (stlbtypetsy Ifi @artlcuur \xh@ta alre wemabatdsopicerding to the

presen? ngliygn %ﬂne Ce Lﬁétg&g?ggl%ql% q.rh gldluREart ub?urRS receptors.
Accordingly, the compounds of the present invention are expected to be useful in the
prevention and/or treatment of conditions associated with excitatory activation of mGluR1
and mGluR35 receptor and for inhibiting neuronal damage caused by excitatory activation of
mGluR1 and mGluR5 receptor. The compounds may be used to produce an inhibitory effect
of mGluR1 and mGluRS, in mammals, including human.

Thus, it is expected that the compounds of the invention are well suited for the

prevention and/or treatment of mGluR1 and mGIuRS5 receptor-mediated disorders such as
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25 present invention that are potent and sel ective for
nmd uRl and m3 uR5 receptors. Accordingly, the
wa@oeowpoweeds of the present invention are expectedr/HD26/000123

useful in the prevention and/or treatnent of

conditions associated with pxcitatory activation of

nmd uRl  and nd uR5 receptor and for inhibiting

r

acute %ﬁyﬁlﬁeﬁgng@rﬁﬁ:lqg S%F%Jer&%:g n‘%{;ﬁﬁé gﬁ’(ﬁn%iy Qé‘pea{?lfl disorders and
neuromosquiaydiysfanetioni of! hheblotmr yrmfir& ett andQasttoini@btirRl dam:ﬂers

a3 HRS, di ng h . Th it is . ,
o tog BATEEL e teohfion 'gc”c%fpr%w%ﬂvw%aﬁ%mofﬁawlar disorder
will n§déb§ n'g' BQVarIeHQlepeﬁfdﬂi’ge@H the o NElaid ahﬂ%ﬁatr@ﬁfétof%ﬁniﬁ@{@

URS receptor-nedi ated di sorders such as
zod‘hﬁmg@l PG HoZooRo00d G Sorntga Qo as defined h@rﬁndmf@e for use in
therapgeur ol ogi cal and psychiatric disorders, chronic and
cute pain disorders and neur onuscul ar dysfunction of
t h@hkowveintion telaEstotcoapoundicbigasil® (I heddfimedlhereinbefore, for use in
di sorders. The dose_ required for the ther a&gutl c_or

PreveIBrO@\P@H{qr\tr@atfrre@ht)ﬁ@Fiﬂu%lf angl GHUR Txeceptorgmediated disopgqrs.
n e 8 Sfetidn f%?at%’satﬁ 8eh gﬁﬂ(ﬁ%'f&%ﬁg (ﬁ_ﬁ?d&fh%ﬁ hefe&@ieBsle, for use in

t he rout Istration nvention
prevemmnm&rttmatnmnpoﬂnuﬂsologm:{ilahmndlas (1) as defined

herei nbefgre, for use in rapy. .The inventio .
e B SO iR TP R NP E ) 3L G Rt ibefore, for use in
preverh%eanakﬁfueatﬁlent@ﬂ peliSifad digh@ygnt i on and/or treatment
receptor-nedi ated di sorders. The

i n\Téln um\@ntwretdat@stomowouwmfdsrrmﬂa roJ phdefined Inpregigbefore, for use in
efin her.ei n reventi on and/ or
proverl s s REBFAES B a8 «iCeiiBaratRne Tvent i on
I elTat @$vehBort RIRGUD EorPbuhddrdFbidm{lA {T) aSd&ied Mefbinbefore, for use in
herei nbefore, for use in prevention and/or treatnEnt
prevensfonpanedon Beatingnidpk seuremsscultredysfivstion o thellawes ugipary tract and
gm&oﬁﬁ%ﬁﬁ%ﬂﬁ&n&% formula (1) as defined hereinbefore, for
I'n preventlon and/ or treatnent of chronic and

aC C[Ihe ip@htiordictaa¢scto rcSmpﬂ;ﬁ)ncTEhﬁ fomvgntl) endefiled heseintefore, for use in
npounds of forpula ( %ﬂas defi ned herei nbefqgre, for
Prever&g?él 5 ag/or reapsat PhRaig ﬁal,a P rRIgEARS, ENFHMIAR AR OPATR cRRuERPathic pain

disordeMSudR Gls! (ﬁﬁbe@lfcarfeﬂ?oﬂa A a%hﬁlﬁra}{d trﬁaﬁﬁaté’l'addls?ases Iow back pain,

gastrointestin di'sorders e Invention rel atés
post-OQmapwpaia apfl phiorassbcatéd Wwithsvadiehs neditiesancibding raagmh,om renal or
reventi.on. and/orpﬁreatnent of pain related to

b1haryrﬁo alinﬁ%semﬁﬂ?r} THERS neur opat hi ¢ pain 20

di JE delefitiGifelht@So @bﬂx?@iuhd% JTESHnADALIN b SofirRE thBfdidbeordMér use in
rheumat oi d di seases ow back pain, ljgost operative

preversignrang(f tsainkena of ddihsiraer swilmsw senile lsmesiiali AlSrinduced dementia
Parknfs&‘f’é#ﬂueg% %ﬁlg/ fr?n%hrlg ?aﬁér%ggé&ergélat p['u{n!n?gtgnsc e,‘lhbl%a, migraine, epilepsy,
schizophrenia, depression, anxiety, acute anxiety, obesity, obsessive compulsive disorder,
ophthalmological disorders such as retinopathies, diabetic retinopathies, glaucoma, auditory
neuropathic disorders such as tinnitus, chemotherapy induced neuropathies, post-herpetic
neuralgia and trigeminal neuralgia, tolerance, dependency, Fragile X, autism, mental

retardation, schizophrenia and Down's Syndrome.
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The invention relates to conmpounds of fornula (1) as
defi ned hereinbefore, for use in prevention and/or
wo e@anrept of Al zhei ner's di sease senil e denmenPCEHU2006/000123
Al DS-i nduced denentia 25 Parkinson's disease,
amyotrophic lateral sclerosjg, Huntington's Chorea,
m' grai ne, epilepsy, schizophrenia, depression,

di ?gr@gﬁé enﬂgfﬁfﬁ?tﬁpfg c%%ﬁéj 2 aslecﬁlg{)%%l}lgglﬁgxg éi?fvér}%dgjg@r%e%r\é Sfor use in
prevemtatni nmﬂ&irhtre&me)ﬂt &ifetstréker ehédio paduliag Sandlic W@Maschemic  injuries,

udi t or neur pat hi c di sorders such as tinnit us,
hypog%ﬁ:gm l‘fé‘?dé‘b‘?sq duideases and eplapsy-es, post her peti ¢

ne%@'o@h@g@ﬁ@ dr€ h@@ %ﬂashltgf Hir3hg| 'cr@%trqeﬁ %@%‘f{ﬁ%l%s&ultar d%sfunctwn

dependen Fragi aut
of thesddwer Om%}’lltwcandw@om'tlﬁnﬁy mdgm OMEraR B0 bhddel) Spreater urinary
fre uePCT/ H#\’? 86/ 000123 ..16 The ,i.nyention relates ta
QUeBEYABHHEGE UHRaTy SPMmRIiance; §YsHUS. dagonHRenos s B G eng dysutfaor

us Futtﬂernib!’r@\ﬂ@@&drﬁ’ﬁbuﬁﬂﬂé@ fasor vl RiRl £Of thﬁ 'ixreﬁ’th‘{%nt &ergagtl ointestinal

trauma, anoxic and ischemc injuries,
disordersy sHchvassicansient Hives ssephagend Sebmbiepsglaxaﬁba (Ehﬁﬁﬁmmstromtestmal

reflux Afs8addl 38 ; Jﬂhe ég‘ﬁ ISP{I&{I Qr the treatment of

neurorrusc P8 5 of the lower uri nary

t r ane presemhnmucm rd)@EYalbs BERE Use OVLERGHIME o FRERET (1) as defined
reater urinar fre uenc reduced urinary
hereinBefars; im fBe mae»yfe\crw ! \eeingrinfos, the puevesiien andfor treatment of

oS LIS B I ORI Sl

di $be testiomsalehprasides ansiledtofi@welent sapbagedntion of mGluR1 and
(TLESR), .gastroi ntestinal reflux

hi nct | {
mGl”@ §e@§§@?3ﬂ‘{@?ﬁt$ff %fsa oE Mshany disRerics isted1dorheinnp @elent suffering
from, bMaki AN sdi@lcahBom | wilcH Qorhgﬁseg f]agrx{i (}ﬁ%ﬂﬁ?é@?ﬁgﬂtlgﬁt an effective

formula (1) as defi'ne
amounﬁah@cmp@m o fformnuted),a irereinbefire tlbfnadr event i on and/ or

tr URS rece t - medi

di sor &7 gteé{ﬁif Q’E)Pr?fie%tosrpa‘é‘g%tf@t the &5 erapa( g Wcﬁ’u‘\‘fgﬁt“ieéwlem as
well aal RVPROH, d@fed MRINOHe afpetifigat OfheP
. P "V uRl ande n3d uRb5 eFecgpltlor %Flgﬁgédfhgoﬁgfag} agge ferms
therap&ﬁglc d@@oﬂ@f‘é@pelun@étﬂéfd shayad be c¢mtrae<ba¢qoedmglyuf fering 15

f t h
e e T
compoamd‘rﬁxauhyd amf mfeﬁr(s[‘rplir&y of omplsteheblotiaat %ﬁsdﬂ@tﬁérﬂﬁﬂhwzﬁ}nleadmg to

h d cont ext of th§1 Qresent specification, the term
e pro P‘ﬁ wresnonpg iediedicand ment as  wel | as prevention,
unties gerhhe, [ o) 0
frieesebhessREe, SHRE Ul DAREAL Mankal BRI B i

associafysl ‘mﬂmmetabettoalccgbrtatnatglrgcepmwtmtyhl s specifi cat i on,
unl ess stated otherwi se, the term "antagonist" neans a
conmpound that by any neans, partly or conpletely
bl ocks the transduction pathway | eading to the
production of a response by the |igand.



The term "di sorder”, unless stated otherw se, neans
any condition and di sease - associated with
woreaodlorzopdpi ¢ gl ut amat e receptor activity. 25 PGDHYEN06/000123
2007/ 072095 PCT/ HU2006/ 000123 17 Methods of
preparation Abbreviations §7The abbreviations used
herein have the foll ow ng tabul ated neani ng.

viat hon net tabul ated bel ow have their neani ngs
2@&%@@&9@%@% ess specifically stated
ot herw se. DMF N, N-di et hyl forrnam de 10 TEA
trjethylam ne THE tetrahydrofuran DMSO di net hyl
sHl4oRe%4¥S Accor di ng to the present invention a
process for the preparation of a conpound 15 of
formula (la): R Z X NS Y-RL (la) wherein X
5 r epFlesateiziogs asgl satiadiaeed dferfolfoSilg @hRated Me¥hning. Abbreviations

represents royp, sel ected from (CH2)n, NH, NHCH2; n
not tﬁ@ﬁ?}ﬁ‘? M%S}a Sfbl’élrt Begqnings as; ROy ised parless usneaifisglly stated
other@iskyl or nitro group, R is an optionally substituted

al kyl, cycl oal kyl, phenyl, biphenyl, heterocyclyl; R2

is phenyl, optionally substituted with al kyl or

h en; 25 by r tin conmpound of forrmula (I11):
WBIRGT 07900 iBghafets 18 0

10 TEA triethylamine
THF tetrahydrofuran
DMSO dimethyl sulphoxide

According to the present invention a process for the preparation of a compound
15  of formula (Ia):

Rz
=
Z | N X
\N S Y—R;y
(Ia)
wherein
X represents a group selected from SO, SO,;
~20 Y represents a group selected from (CH,),, NH, NHCH,;

n is an integer of O to 1;

Z is H or monosubstituted by alkyl or nitro group,

R is an optionally substituted alkyl, cycloalkyl, phenyl, biphenyl, heterocyclyl;
R; is phenyl, optionally substituted with alkyl or halogen;

25 by reacting a compound of formula (III):



10

15

Z/ ~/ \NSHA (Ill) wherein Ais a substituent as
defined R2 in fornmula (la) and Z is H or
woeowestdest i t uted by al kyl or nitro group w t hP@r/HU2006/000123
conpound of forrmula (VIl): 5 HLgCH2SOYRL (VI1)
wherein H g is chloro or brigno, Y and Rl are as
descri bed above for the fornmula (la), or with a
compound of formula (VII1):. . HLgCH2ZSQRYRL 10 (VII1)
wherein Hg is chloro or brdno, Y and RL are as
la), in the presence
of sodi um net hoxi de #1 dj , am de as solvent to
and optionally
thereafter form ng saly tes and/ or
sol vates of conpounds of formula (la) (Schenme 1). 15
Schene 1 OO COO—IabZZﬁID,NZCSHA Nd C AN .
(rey (rerr)y AY-R d30Z21°\ X ~-NS (la) W
whereR08 74 Q72D BuCHS Idefifeb Ro G0 T@3nuld 9lah and@Cs A oPhmgnosubstituted by

alkyl o&gﬁ%gli%ﬂg 3 formil &y (MihouGABL N A T @ substi tuent
ngCHzSOYR1
(VID)

wherein Hlg is chloro or bromo, Y and R; are as described above for the formula (Ia), or

with a compound of formula (VIII):
HlgCH,SO, YR
(VIID)
wherein Hlg is chloro or bromo, Y and R; are as described above for the formula (Ia), in the
presence of sodium methoxide in dimethylformamide as solvent to obtain a compound of
formula (Ia), and optionally thereafter forming salts and/or hydrates and/or solvates of

compounds of formula (Ia) (Scheme 1).

Scheme 1
(0] O
OOH
= co0 a,b = c =
Z | — 5 | —— 7 |
N7 cl Nigie! A N~ SH A
1) (III)
A
Y—R
-—d—-—> Z | N X
N S
N
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in formula (la)), catalytic amount of DMF, 80-130 C,
2-3 hours; b. AICl13, 80-130 C, 5-8 hours; 5 c.
wo biocrme; wat er/ et hanol , reflux, 20-24 hours;PdI/HU2006/000123

H1gCH2SOYR1 or H1gCH2SO2YRL (conpound of fornula (Vi)
and formula (VII1) respectijoely, wherein Hg is
chloro or bronp), NaOCH3, DM, 70-150C, 2-6 hours.
Acid chloride was prepared fromthe appropriate
2-chloro-nicotinic acid or 5-nitro-2 10
chl $00h| PHA (doenpdand obforiuts (VERCKWherBinQA is a substituent as defined Ry
t hj | chloride with the appropriate 4-nonosubstituted

in foripglad i

b caiahiti #mapat PV RSl &4 drcie3 §PUBLC13. The
r gag 1?@0%0@5%3{&&3% out by well known nethods

sui tabl’e for Crafts reactions using the
apphivpréaavetepetharviereflex, 20624 hairgs  sol vent. The

R SOONR A B BRSO R Ry Oposphied oy hiaSnfi AR, feymuta v

eie@ﬁé&ﬂ'vel‘#”@ﬁérefrﬁfﬂgq&( clﬁ@ﬁ%rcﬂr&ﬂof Na ,TBMIR 0504, 2-6 hours.
Katritzky (see: J.” Chem Soc. 958, 3610) The

resulted corrpounds of formla (III) are in crystalline

o AeM ol By B e R e rkglon Ep R Bl S gp ooz

chloroBidotinik%tal b)3fhe rédcrion GO thigiyietsorde ik e a@pfdphlat)e 4agioBosubstituted
reacted with different hal onethyl sul foxid,
benzepg, desinating i thef RIpenes OMI(HMW%QHWW@ éafélléi1 oYy \W@B known

el BB SR s BB N PR g v o

solverpr epared from the appropriate halomethylsulfides with
n’iﬁg lE){?)r lolﬁg(jf benz OI 163l glﬁ ggybs ]%%?101’?;%3 '?q(:j?étoeti ch.th t&uourea 1%ta mixture
of wat‘aﬁélﬁi@ch&ﬁél %H&ér%ﬂ&@idc&ﬂﬁﬂgﬁt%%h@@%ﬂ%ﬁ%‘??rK&tﬁfﬁk?r(é‘éeaU' Chem. Soc., -

aval | abl e or can be synthesiz known netfhods e.g.
1958, $610pi “ﬁhare@ultfaﬂ confpeyndsof fQ@omyla (HI) arQ@:Gnystahne ftem. 2443) .

g Rl Ry L R0 G ALK S £ 0] RS pRURH Guerrera
(Fa,nzez}@mag@dum 32083, 57, 5009). 30 WO 2007/ 072095
PCT/ HU2006/ 000123 20 According to thenfr esent
1

i roemenets ofpioseds @b were prasisdr atithordifereat dwiqpatthysulfoxid,
halomgtﬁlyfsﬁffgffé dr (ﬂatl)gmetﬁ?lsulabnémde derivatives in the presence of a base (e.g.

NaOMe, Cs,CO3 or KOH).

The halomethylsulfoxide derivatives can be prepared from the appropriate

halomethylsulfides with m-chloro-perbenzoic acid by the method of G. Letts et al. (J. Med.
Chem., 2003, 465). |

The halomethylsulfon derivatives are either commercially available or can be
synthesized by known methods e.g. Y. Yinfa et al. (Synth. Commun., 2004, 34, 13, 2443).

The halomethylsulfonamido derivatives can be prepared e.g. by the method of K.
Wojciechowski et al. (Tetrahedron, 2001, 57, 5009).
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NS Y-RL (Ib) 5 wherein X represents SO SO2; Y
represents a group selected from (CH2)n, NH NHCH2;, n

WO 300a/0730mt eger of 0 to 1; Z is H or al kyl groupCT/HD2086/000123

is an optionally substituted al kyl, cycl oal kyl,
phenyl, biphenyl, heterocychyl; R2 is phenyl, or
aronatic heterocyclyl, optionally substituted with one

O i AaBERR L RSIPSER RSB Paohdor B B isfal 2 compound

offmﬁfﬂdw@ypt hyl , al kyl am nonet hyl, di al kyl am nonet hyl ,

acyl am no, cyano, fluoro, chloro, brono, hydroxyl,
nmet hyl sul fonyl, 15 by reacting a conpound of fornula
(XI): CN NSH (XI) wth R, conmpound of formula
(M1): 20 HIgCH2SOYR1 (V1) ?\wher ei n Hg is chloro or
brono, Y and Rl are { bed above for the fornula
(Ib), or with a cB
HlgCH2SQ2YR] 25 (VI 2C
PCT/ HU2006/ 000123 21 wherein H g is thloro or bronp,
Y and Rl are as descri bed ?ﬁgve for the formula (1b)
in the presence of sodi um\rét hoxi de in

wheredh met hyl f or mam de as sol vent and reacting the obtained

compound of formula (I NH2 X N Sy-RL
Xn;%prcsents SO, SOy; (1Y) Y

Y represents a group selected from (CHy),, NH, NHCH;;

nis an integer of O to 1;

Z is H or alkyl group;

R; is an optionally substituted alkyl, cycloalkyl, phenyl, biphenyl, heterocyclyl;

R, is phenyl, or aromatic heterocyclyl, optionally substituted with one or more

substituent(s) selected from alkyl, alkoxy, trifluoromethyl, amino, alkylamino, dialkylamino,
aminomethyl, alkylaminomethyl, dialkylaminomethyl, acylamino, cyano, fluoro, chloro,
bromo, hydroxyl, methylsulfonyl,

by reacting a compound of formula (XI):

with a compound of formula (VII):

HlgCH,SOYR,
(VID

wherein Hlg is chloro or bromo, Y and R; are as described above for the formula (Ib), or

with a compound of formula (VIII):

ngCH2802YR1
(VIID)



5 (1V) wherein RL are as described above for the
formula (Ib) with copper(ll) brom de and tent-butyl
woRdaoriotm®oi n acetonitrile; and reacting the obtBCTET2006/000123
conpound of formula (V): Br X NS Y-R (V) 10
wherein Rl are as descri bedypbove for the fornula (Th)
Wi th a conpound of formula (I X): R2-B(OH)2 (IX)
[ efi
where T EAEL o o Lo BT R AP KT g Blipe Ve Bor om0 in the

presemﬂetodsomamammmum:inlocﬁmfeﬂiytfdhﬁmﬁidb)as séinchtapdi onal | y
Its and/or 15 hydrates and/ or

fter formn
reac“%%&\%’g egrcopp rgplafB¥¥ul a (1b) (Schene 2).
Schene 2 NH2 Br CNab | (~ NSNSYR NSY-R
H(IV) (V) R CNSY-R (~ 2007/ 072095
PCT/ HU2006/ 000123 22 SOYR1 or HlgCH2SQ2YR1
(conpound of fornula VII)| Krrula (Vi)
respectively, wherein i or brono), DWMF or

but anol, 70-150 C, 1-3 Rvurs; 1 tent-butyl
5 nitrite, CH3CN, 60-80 C, 13hours 50 R2- B(OH) 2
(conpound of formula (IX), Bin R is as defined
where8DRY &refad dedcpibBd hsbve (thPhe £ M@%Ib Ghidlan -
di met hoxyet hane, Pd(PPh % 4, 1- Pwurs Bfi%fl‘i’)ll%‘é%‘?de #Hd rert-buty]
nitrite in acetonitrile; and reactmg the obtamed compound of formula (V)
Br
\ | N X
- \N S Y—‘Rl
V)
10 wherein R; are as described above for the formula (Ib) with a compound of formula (IX):
R,-B(OH),
(IX)

wherein R; is as defined above for formula (Ib), in the presence of base and catalyst in a
solvent to obtain a compound of formula (Ib), and optionally thereafter forming salts and/or

15  hydrates and/or solvates of compounds of formula (Ib) (Scheme 2).

Scheme 2
NH.
CN 2 Br
B - 7N b o
> \
1? S N S Y—R; SN S Y—R,
H

(IV) V)

Ry
c =
- (lJ\VX

(b)
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Compounds of fornula (1V) were prepared from

2-nmercapto-nicotinonitrile and the correspondi ng
whadogoetoby | - sul f one conpound of fornula (VIII)POYHUR@®6/000123

nmet hod of F.CGuerrera (Farmaco Ed. Sci., 1976, 31,

21). 10 The obtai ned am no-hi enopyri di ne derivatives

of formula (1V) were converted to the appropriate

brom ne derivatives of formula (V) by anal ogous

nmet hods described in the Iliterature H C.Wals (e.g

Ier@]IMOYRl &9H&CH§SO£BRZ Iéomﬁ'dmdrcﬁaetmlﬂm (Va3 andrfonnaﬂa (VIID)

acet.onj Ie u3| t-butylnitrijt

respe?twgmy Pileren PO s Oéam‘ brp D) DMForputanah 79- -150¢ Gelsd hours;
608G set rr@ttﬂw@méﬁ Gormoungsy gy or mul a (1b) were

synt hési zed the welT "known fetho of the Suzuki
e d@mBK@B)zr (@amlpomchoi@lrmglat (%), apmreipRoais es lefined gbove for formula

(o). R g o g S oA a B R - SRR Ga A Y1 o2
SYviniiReess vf Pormﬁ(hf mswe\@prép‘a%d 2O G hip Etgnfb@tlﬁdiﬁtmle and the

present | nvent ion process for the pr epar at i on of

correspeRYBE ,hglog;ethyr@pﬁgnewqm@m@f formala (VBDYbyRbe (pethod of F.Guerrera

I 2 sents SO2; Y represents a group
(Farnmz' g?tgﬁﬁ m%:?@) NH, NHCH2; n is an integer of O

t d‘h&. jobfinesl drhiao- tlahxhqﬂyrldfneuﬁrlvﬁﬁvds f #@enidd (10N abdry converted to the

sybsti tuted al kyl cl oal kyl henyl , bi phenyl,
appropidgte yerpine, FieﬂmV%@%/fm@@s(\bcgy H@Q@@@vsowms 'gescriged in the

hterathr% %Walmgr eirly %ﬁ 75 19882148, 1589 pPeRient Loy gzlat? Ccttclﬁ%d out in

fromthe gr ydrogen " an’ opti‘onal’ly su 5st
acetordgirily Iusxggctthml,tylmtntlélfbr arathyRditrito get F@ar(Iivsalh (¢. HEuBrAtbetwdea 60-80°C
¢ \I\%I ch they are attached forman optionally
CMpeLEt i t uted C5_7 heterocyclyl group, containing one or

?gfr()gullalogﬁ(%s\elg)fJ%r%ﬁi(laSXIb) SvdY SYRACLLAD b ROTRILRELWE methods of the
Suzuki coupling reactions using the appropriate boronic acid-or boronic ester, base and

palladium catalyst as described e.g. A. Suzuki & H. C. Brown: Organic Syntheses via
Boranes Vol.1-3.

According to the present invention a process for the preparation of a compound of

formula (Ic)

Ry
=
v/ | N X
SN S Y—R;
(Ic)

wherein
X represents SOy;
Y represents a group selected from (CHy),, NH, NHCH,;
n is an integer of O to 1;
Zis H or alkyl group;
R; is an optionally substituted alkyl, cycloalkyl, phenyl, biphenyl, heterocyclyl;
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O-ONS Y-RL (V) wherein R1L are as described above
for the formula (Ic), wth a conpound of fornula
W@ 2087072090 HNR3R4 (XVI) wherein R3 and R4 arBCEHHU2006/000123
descri bed above for fornula (I1c) to obtain conpound of
formula (Ic), and optional2By thereafter formng salts
and/ or hydrates and/or sol vates of conpounds of
g i e ifdepordid SRréup@® hdrogen
ARELLIS Iﬁ%’[&\l{@tﬁ]ﬂ%?@o}l‘e(l}% Ay E‘e%d %rc?fr%o%c, 0 Hydrog
an optivnaltssubatitatedrelkyligranpo or RivEndbR 4 ivigetheweith tzesNiagare ¢ which they are
reaction. .20 The ahove sgri bed action carrje
suschis i, B8 opiRgp e e gt P B e Bpfd) g8 more
hetero@dm(Bl, 1999, 6511). The correspondi ng bronmo conpound
V) was heated with _an appropriate am ne (HNR3R4) in
by reag{iizasonnoung oé faswati): (acetonitrile, DVF or water)
advant ageousl y between 70- ZOOBQ tenperature. In
speci al cases a sailed tube of m.crowave 25 assisted
reacti on and hi gher t s used for the
preparation. WO 2007/ 0720 6/ 000123 24
j tio

According to the preséqt " rocess for the
preparation of a conpould of% fornfl_éﬁ(ld): R Z1 c
4%

x NS Y-RL (Id)
wherein Ry are as described above for the formula (Ic),

with a compound of formula (XVI):
HNR3R4
XVD
wherein R3 and Ry are as described above for formula (Ic) to obtain compound of formula
(Ic), and optionally thereafter forming salts and/or hydrates and/or solvates of compounds of

formula (Ic) (Scheme 3).

Scheme 3
Br
O
a
l A\ \\S§O —_—
\
SN YRy
(V) (Ic)

a. HNR3R4, 70-200 °C, 1-5 hours, acetonitrile or DMF or microwave assisted reaction.

The above described reaction was carried out by a simple method after Kirsch.G.
(Tetrahedron 55, 21, 1999, 6511). The corresponding bromo compound (V) was heated with
an appropriate amine (HNRsRs) in an appropriate solvent (acetonitrile, DMF or water)
advantageously between 70-200 °C temperature. In special cases a sailed tube or microwave

assisted reaction and higher temperature was used for the preparation.



5 wherein X represents SO2; Y represents a group
selected from (CH2)n, NH, NHCH2; n is an integer of O

WO 2002/072095 s H or al kyl group; 10 R is an opt i PCEHUR006/000123
substituted al kyl, cycl oal kyl, phenyl, biphenyl,
heterocyclyl; R2 is NH CO NpgR4 group, wherein R5 and
R6 are independently selected fromthe group of

hydr r t] | ubsti tute roup, or R3
AR AR GC EORR o Tos Uik B el oL cFpound of
formdé {ldphed form an optionally substituted C5_7
het erocycl yl group, containing one or nore
het eroaton(s), 15 by reactinBza conmpound of fornula
(IV): NH2 / X N S Y- wherein R are as
descri bed above for Id), with a conpound
of forrrula(XIII):Z N \Il) wherein R3 and
R4 are as described a forwHR; (1d), in the
presence of phosgene or triphosgene and base to
obtain a conpound of for rrul@dg(l d), and optionally
thereafter formng salts and/or hydrates and/or
5  wheredp| vat es of compounds of fornula (1d) (Schene 4). 25
V\Qs%gp%ér%gg% PCT/ HU2006/ 000123 25 Schene 4 NI -12 R2
b = KNS Y-RLN(IV) (Id b. phosgene or
t i hasgens grodbis3ikRéte(l foanCdNIDINHCHul a (X 11)),
base, (-)5C—$T 5 The process for preparing conpounds
o oft 1§ &7 Hes i Q%0 s transfornming in situ an

Z is H or alkyl group;

10 R; is an optionally substituted alkyl, cycloalkyl, phenyl, biphenyl, heterocyclyl;
R, is NH-CO-NR3Ry group, wherein Rs and Rg are independently selected from the
group of hydrogen or optionally substituted alkyl group, or R3 and R4 together with the N
atom to which they are attached form an optionally substituted Cs; heterocyclyl group,
containing one or more heteroatom(s),

15 by reacting a compound of formula (IV):

\
N S Y—R;

V)
wherein R; are as described above for the formula (Id), with a compound of formula (XIII):
HNR3R4
20 (XIID)
wherein R3 and Ry are as described above for formula (Id), in the presence of phosgene or
triphosgene and base to obtain a compound of formula (Id), and optionally thereafter forming

salts and/or hydrates and/or solvates of compounds of formula (Id) (Scheme 4).

25



amne of formula (IV) to its isocyanate derivative and
reacting the latter wwth an amne of formula (XII1).
wab@7amove reacti on may be carried out by knownCT/HU2006/000123
nmet hods. The transformation of amne (1V) to its
I socyanate derivative wasogrepared in situ in an
aprotic solvent (e.g. tetrahydrofurane, chlorinated
hydr ocar bons) by using an appropriate carbonic 10 acid
SChemeo‘éri vate (e.g. phosgene or triphosgene) in the
of a base (e.g. triethylam ne), R,
ously between -5C and room t enpératyre.
ngQto the pregent inventio es?tjf 8 t he
i 0h—} a cempowmrd of fornulal(le: BZ-Z X N
15 Iez% wherein X represent roup\s_e_llglct ed
5024 X1represents a group Nel ected from
(CH2)n, NH, NHCH2; 20 nis an integer of Oto 1; Zis
ami no,(pa? kyl sul fonyl am no, hal ogen; R {1d)an
optionally substituted al kyl, cycloal kyl, phenyl, .
bi i SR 5R 4 ( RBmbSuR & YormudpCUItng bhse, (-)5°C-RT
b'sggék{%i@%%?re%%&m&{gﬁﬁ%l kylgélr( ha;pogen; by reag%imﬁg a
compound of formula (la): WO 2007/ 072095
PCT/,HU2006/ Q00123 .26 =R ETa D Q¥
5 r eprEsERESS orgprga?)m%ge?ogé?ge‘%d%\l P gr%g ’la é@@ gﬂf‘\x}%ﬁhﬁg i sitn an
amih€Bf RRANIS(TY) & @HRosahas dedvitivernd ER)ing theHatteddERan amine of
is an integer of 0 to 1;

oo formula (XIII). The above reaction may be carried out by known methods. The

iNom SO,

transformation of amine (IV) to its isocyanate derivative was prepared in situ in an aprotic
solvent (e.g. tetrahydrofurane, chlorinated hydrocarbons) by using an appropriate carbonic
10 acid derivate (e.g. phosgene or triphosgene) in the presence of a base (e.g. triethylamine),

advantageously between -5°C and room temperature.

According to the present invention a process for the preparation of a compound

of formula (Ie):

Ry
Z
[ >x
NS
S Y—R4
15 N
i (Ie)
wherein

X represents a group selected from SO, SOq;

Y represents a group selected from (CHz),, NH, NHCHy;
20 n is an integer of O to 1;

Z is amino, alkylsulfonylamino, halogen;
R; is an optionally substituted alkyl, cycloalkyl, phenyl, biphenyl, heterocyclyl;
R, is phenyl, optionally substituted with alkyl or halogen;

by reacting a compound of formula (Ia):
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Zis nitro; R is an optionally substituted al kyl,
cycl oal kyl, phenyl, biphenyl, heterocyclyl; R2 is

w@b@nph209opti onal Iy substituted with al kyl or pel/agers/000123

wherei

10 with an appropriate reduci ng agent to obtain
conpound -of fornula (le) B X NS Y-R (le) wherein
Zis amno; X, Y, n, RL and R2 are as descri bed above
for formula (le) and optionall 15 thereafter formng
salts and/or hydrates and/or spfvates of the obtained
am no derivati ves, nally reacting the
obt ai ned am no derlvatives la (le), wherein Z
is amno; X, Y, n, R apd e as\ descri bed above
for formula (le) with soummitrit&TRithe presence
of hydrochloric acid and copper(l) i odi de or copper (1)
chl oride or copper (1) br ori déI®or sodi um
tetrafluoroborate to obtain a.conmpound of formula

IFI , Wherein Z is halogen; X, 20 Y, n, R and R2

BX@epﬁtSsedQSecgrbﬁlﬁﬁielaiﬁmfiEoﬁl(SlO fSanmul a (le), and
£t| onal |y thereafter formng salts and/or hydrates

é]‘?RS?S‘%B‘IWP&S%?CW%OI%@I&IP%&N NHdd&n derivatives of

f l; foB-1.optionally reacting the obtained
éﬁﬁgﬁ'g%kﬁbafpVes of formula (le), wherein Zis

aﬁismitro,x Y, n, R and R2 are as descri bed above for

| h. al | f
B! BisnaptioeinbhmuSekigbewlpgirs Bpeiytiianst bplocYa:
@Q‘ﬁé ofikthyfl OB oﬁﬂl‘li‘ﬁlbs%ute\d Wl’th alBﬂfl c%fha R2 are as

descri bed above Tor fornula (I tionally

with an hpprepifiste redugingiagentde bbtgmzmmawnd hiffnr@u Iand/ or

sol vates of the obtained al kyl sul fonyl am no
derivatives of fornula (le) (Schene 5). WO

2007/ 072095 PCT/ HU2006/ 000128, 27 Schenme 5 RZ RZ RZ
NO Y-RI a HZN r-NY-Rl b or/cj r-RI X>XXNSSN
S (la) (le) (le) y Fe powder/ HCl 5 b.
NaNO2, cc. HC, Cu(l [ or Cu(l)Br or NaBF4;

N S Y—R;

(Ie)

wherein Z is amino; X, Y, n, R; and R, are as described above for formula (Ie) and optioﬁally

thereafter forming salts and/or hydrates and/or solvates of the obtained amino derivatives, or

a. optionally reacting the obtained amino derivatives of formula (Ie), wherein Z is

amino; X, Y, n, Ry and R, are as described above for formula (Ie) with sodium nitrite in the

presence of hydrochloric acid and copper(I) iodide or copper(I) chloride or copper(l) bromide

or sodium tetrafluoroborate to obtain a compound of formula (Ie), ), wherein Z is halogen; X,

Y, n, R; and R, are as described above for formula (Ie), and optionally thereafter forming

salts and/or hydrates and/or solvates of the obtained halogen derivatives of formula Ie or

b. optionally reacting the obtained amino derivatives of formula (le), wherein Z is

amino; X, Y, n, R; and R, are as described above for formula (Ie) with alkylsulfonyl chloride

derivatives to obtain compounds of formula (Ie), wherein Z is alkylsulfonylamino; X, Y, n, R

and R, are as described above for formula (Ie), and optionally thereafter forming salts and/or

hydrates and/or solvates of the obtained alkylsulfonylamino derivatives of formula (Ie)

(Scheme 5).
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c. Al kylSQ2Cl, base, 0-80C, Conpounds of formula (Ila)
(wherein Zis nitro; X, Y, n, R and R2 are as
walemaniwesl above for forrmula (le)) was used aBCT/HU2006/000123
starting material for the preparation of the
corresponding 10 5-substit27ted thienopyridines of
formula (le). The appropriate nitro conpounds as
sOQyek 3N Schene 5 was selectively reduced e.g. wth
. stannous chloride in ethylacetate under heating
using the nethod of F.D. Bellanmy (Tetrahedron Lett.,
25, 83, 1984) or with iron used in conbination with
HC by the nmethod of Og. Synth Coll, 5, 346, 1973.
Thi s rgaction gave a conpoungs of fornula (le) Ry

Non (Wherdin %5 is, aming; X Y, ny-Rl apg.R2 a ST
esqri ! above—fo¢ fofmnula ), whith>was | X

foRal |y diazoted b stivel | known Sandney&n~ S
chem stry techniques after 1to,S. et al. (Bull. Chem
Soc(raypn., 49, 1920, 1976)Je)The reaction was carri@e
out wth sodiumnitrite in conc. hydrochloric acid in
t he PdsadeostdeydHeler (1) i odide or copper (1) chloride
0 r (L) ' een
(E)) g@m%%t%%gg% gi?ﬁ?re )?Tzoﬁgﬁggﬂe&ol?@t% prepar ati on
ot. 28lky1$©,Chrhass PeBMICng fl uoro conpound we used sodi um
tetrafl uoroborate at the sanme tenperature to obtain
the aryl diazonium salt, which was deconposed by

healdpdendshé Dahhlal@) (whereid 905 2R84 X By, AR Sand R, are as described

preparation process "hal ogen derivatives of fornula .
above(foeoruteefle)) wag used #radtantiep matexial for the pripazgsign R therqoriggponding

descrihbed ahove for formula (I bt ai ned. 25
5'$“"§£&§éﬁh3%ﬂ?§ﬁ§¥1%%8 SHiE - f(()r ﬁ?ﬁ a\A?Irg)o(vvl?e?gi nZis

anhBapprpriafe nitro BmpRcdREs gHoRvedas Sdhane blved saleotieely caduced e.g.
for mJFa 1S(Ime;? ), was_converted to sul fonam de
€ Ih

with - slericpat dhieside Thethyleseteieonnderdsating usigg betmeod 1Rl e Bellamy
(Tetrq ! d%aoﬁzeLe(itp r1s¢ %9,9%4“)8015\5&1&( grgél.uggﬂ e Atfbnt Weh PIE@SRNRE method

appropridate base pyridi ne or _
of OrkI $yRhgbias,neds, heT3vTkis RaBRE dacerpepmponmls dfidprmula (le) (wherein Z

I e R SR R
diazo\fl\éﬂgﬂlggljiﬂg %6)1201%%% géeﬁnd?%éygogl?enﬁgtr}xtec%ﬁu%‘ ftker 1R, eft)ali (?Sull.. Chem.
Soc. Jpn., 49, 1920, 1976). The reaction was carried out with sodium nitrite in conc.
hydrochloric acid in the presence of copper(l) iodide or copper(l) chloride or copper(I)
bromide advantageously between (-)5-(+5)°C temperature. In the case of the preparation of
the corresponding fluoro compound we used sodium tetrafluoroborate at the same
temperature to obtain the aryldiazonium salt, which was decomposed by heating the salt to
160-200°C.

By this preparation process halogen derivatives of formula (Ie) (wherein Z is halogen;
X, Y, n, R; and R, are as described above for formula (Ie)) were obtained.

Alternatively, compound of formula (Ie) (wherein Z is amino; X, Y, n, Ry and R, are
as described above for formula (Ie)), was converted to sulfonamide derivatives. The reaction

was carried out by the use of the corresponding sulfonylchlorides in the presence of an

appropriate base (e.g. pyridine or triethylamine) between 0-80°C temperature.
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Y represents a group selected from (CH2)n, NH, NHCHZ;
nis an integer of 0 to 1; 10 Z is am no,
wa@bdoyloz0bd onyl am no, hal ogen; R is an opti onabCHU2006/000123
substituted al kyl, cycl oal kyl, phenyl, biphenyl,
heterocyclyl; R2 is optionakly substituted phenyl,
heterocyclyl, or NR3R4 group wherein R3 and R4 are
i ndependently selected fromthe group of hydrogen or
optionally substituted alkyl, or R3 and R4 together
W Abcdréieg ¥b #teopredent idviention & eyocagsefontitegubmaationr off acompound
opti.onal |y substituted C5_7 15 heterocyclyl group,
Offomﬁ'g?]f@'ni ng one or nore heteroaton(s), by reacting a
conmpound of forrmula (V): Br NS Y-RL (V) wherein Rl
and Y are as described above for the formula (1f),
W th an appropriate oxidizing R20 agent and reacting
t he obtai ned N oxid&derivative of formula (X): Br OO
CN S Y-R 1l O (X O%g PCT/ HU2006/ 000123
29 wherein R and Y arg_as !deseri bdd above for the
formula (1f), with aquaédids ntric ¥ciiin acetic
acid, thereafter reacting the obtained nitro
derivative of forrmula (Xl): BH) 02N O SAON S Y-R
h 1l O(XI) 5 wherein Rl and Y are as descri bed above
WHEICHGr the fornul a (If), wwth an appropriate reducing

X represents SO;
Y represents a group selected from (CH,),, NH, NHCH,;

n is an integer of 0 to 1;

Z is amino, alkylsulfonylamino, halogen;

R; is an optionally substituted alkyl, cycloalkyl, phenyl, biphenyl, heterocyclyl;

R is optionally substituted phenyl, heterocyclyl, or NR3R4 group wherein R; and Ry
are independently selected from the group of hydrogen or optionally substituted alkyl, or Rj
and Ry together with the N atom to which they are attached form an optionally substituted Cs_;
heterocyclyl group, containing one or more heteroatom(s),

by reacting a compound of formula (V):

Br
0
= \
l \ S\; 0
SN Y—R;
V)

wherein R; and Y are as described above for the formula (If), with an appropriate oxidizing

agent and reacting the obtained N-oxide derivative of formula (X):

Br
O
= \\
I \ S= O
N N S Y—Ry

X)
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agent, and reacting the obtained am no derivative of
formula (XI1): Br HZN OO S-, NS Y-RL | O (XlI)
wob@rera9Rl and Y are as descri bed above for tPer/HU2006/000123
formula (I1f), 10 a. with a conpound of fornmula (1X):
R2-B (OH)2 (1 X) wherein R® is optionally substituted

phenyl, heterocyclyl, in the presence of base and
whereﬁa#alaﬂ&s ' axle asat%%gﬁbeﬁnatbo(fg fﬁg&eg&o@& gfg%i}?@ itgliaef)@sr Ahi@acid in

acetic ﬁcibﬁmbieuft&demﬁﬂg)thc obtaihed ﬂmpaieyllvatlvé afrfdroi®la &XB: as
descri bed above for fornmula (If) and optionally
thereafter formng salts and/or jtiydrates and/ or
sol vates of the obt@yNed defQ vatives of fornmul a
(1f), and (i) optionall t ae-©ODbt ai ned ami no
derivatives of forrrula(l\f einy, - Zis amno;, R2
is optionally substitute , het¥erd&ayclyl, Y and
R are as described above |20 for formul a (1f), with
sodiumnitrite in the pr e@nce of hydrochl oric acid
and copper(l) iodide or copp i) chl oride or
copper (1) brom de or sodi umt afl uoroborate to
whereﬁpR?'aﬂd & &RNRAKREkbeafabbes 1BH the Edrinula Wﬂ)ervﬁtman dpprépriate reducing
hal ogen; R2 is optionally substituted phenyl,
agent, et evasting fel obtameghaminmderyasiva of fersuia Gg‘é) above for
formula (I1f), and optionally th eafter formng salts
and/or hydrates and/or sol vates’of the obtained
hal ogen derivatives Q or WD 2007/072095
PCT/ HU2006/ 000123 30 (i) opti S\,;@eacti ng the
[ er®in Z is amno; -
R2 is optionally substitutgd ph@nyl Yiethr ocyclyl, Y

and R are as described abfve for formla (1f), Wi t h
al kyl sul fonyl chloride dertfvatives to obtain a
conpound of formula (I1f), angygpgptionally thereafter
form ng salts and/or hydrates and/or solvates of the
where@DR ahmEY ardapddsyilitsadl dbonyfoamiefordelni(nt i ves of formul a

( I f ) \?\/ﬁthg covr\rﬁlptognc? ofc g)%&%r&%{)of (A1)
R,-B(OH),
IX)

wherein R, is optionally substituted phenyl, heterocyclyl, in the presence of base and catalyst
in a solvent to obtain a compound of formula (If), wherein Z is amino; R is optionally
substituted phenyl, heterocyclyl, Y and Ry are as described above for formula (If) and
optionally thereafter forming salts and/or hydrates and/or solvates of the obtained amino
derivatives of formula (If), and

(i) optionally reacting the obtained amino derivatives of formula (If), wherein
Z is amino; R, is optionally substituted phenyl, heterocyclyl, Y and R; are as described above
for formula (If), with sodium nitrite in the presence of hydrochloric acid and copper(I) iodide
or copper(I) chloride or copper(l) bromide or sodium tetrafluoroborate to obtain a compound
of formula (If), wherein Z is halogen; R; is optionally substituted phenyl, heterocyclyl, Y and
R; are as described above for formula (If), and optionally thereafter forming salts and/or

hydrates and/or solvates of the obtained halogen derivatives of formula {If), or
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NHR3R4 (XI11) wherein R3 and R4 are as descri bed
above for formula (If), at 70-200C to obtain a
wa@oeosgoweds 10 of formula (I1f), wherein Z is am POT/HY200RI000123
and R2 which is NR3R4 group, are as described above
for formula (If) and optiomg |y thereafter form ng
salts and/or hydrates and/or solvates of the obtained

am no ﬁgrd ﬁ@ﬁe.{lﬁﬂ%a&fn fRL BithBed binkno &F foi‘ﬂlﬁ]fn({m,imihyz is amino;
react i Phe oBtarned am no derivatives of Formi a
R; is ¢tfohallydvbstiutedzphengl, hetemoycly, YRInddtydar&2as déscribed shaviR3e4formula

roup, . are as .descri bed above . formula (Jf) Wt
a0, 4 afhstsSliPnity SRS HoFHRBT S AR ot TR Bt a0,  snd
optior@N§ ARRAGEL | tbrhB@ A8ltOTan@RRPRYdrhies CRADE! AR1VAkes of the obtained
copper (1) brom de or sodiumtetrafluoroborate to

alkylspiferilamigo cleripsives obformolaflid.or( 1 f), wherein Z is

hal ogen...Y, Rl and ich is NR3R4 group, are as
dg‘scri%fleﬂalazg8’35"98‘“?‘10&2(1}{:1?i la (I1f) and optionally
thereafter form ng salts \uHiRY hydrates and/ or

sol vates of the obtained halogen derivatives of
formula (1f), or 20 (ii) dpfilbnally reacting the

o] ) . , i . 9 .
e R RS o P TRt G MBS = 0 2PTED g compound
of forfnoka (IOy whewmir( Vfi antihéy 4] Ry lhsdiRb ovhyith icNRgR} geup, are as described
above&S{( \flgltaia\f/(gﬁﬂalgcrﬁ%p%almgthg{ea %&%ﬁg\%}gﬁ%w %rel{q%z{;]@szand/or solvates
of the SbAHR affifo ééix%ﬁ%géﬁsﬂ?mg}])ff ofor formula (1f), and

[ ter ormn

optionally therea g salts and/or hydrates

and/ o) eionall eseacting fhe obirtimsdnevinaldesiivatives of joramladr), wherein Z
s 8 R b o LIRS B 1 i
sodiur@_n@;i@i@%%@pie%ﬂc(e;%f 11?%0)@1%ri@ Ra%d’éa%%@g;ﬁr@%% egr dopper(S chloride
or copper(I) bromide or sodium tetrafluoroborate to obtain a compound of formula (If),
wherein Z is halogen Y, R; and R, which is NR3R4 group, are as described above for formula
(If) and optionally thereafter forming salts and/or hydrates and/or solvates of the obtained
halogen derivatives of formula (If), or
(ii) optionally reacting the obtained amino derivatives wherein Z is amino; Y, R;
and R, which is NRsRy4 group, are as described above for formula (If) with alkylsulfonyl
chloride derivatives a compound of formula (If), wherein Z alkylsulfonylamino; Y, R; and R,
which is NR3R4 group, are as described above for formula (If), and optionally thereafter
forming salts and/or hydrates and/or solvates of the obtained alkylsulfonylamino derivatives

of formula (If) (Scheme 6).
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\S~O'd d or e HZN SAOf or g\ / O NS Y-R NS
Y-RL ~N S Y-RL (le) (le) (XIl) a.

Ww@2@hloo00es per oxybenzoi ¢ acid, 0C - RT, CHCl13, ReBHU2ag06/000123
5 b ag. HNG3- acetic acid, 100-130C, 2-10 hours, ¢
SnCl12 or Fe powder, ethylacétlate or cc.HO, d
R2-B(OH) 2 (conmpounds of fornmula (I X), wherein R2 is
optieng! ¢ y substituted phenyl, heterocyclyl); Na2CGCB,
et hanol , tol uene or dinethoxyet hane, Pd(PPh3)4 1-5
hours, 20-110 C, 10 e.

(1) I'y-er, Cu(I)Cl\ (1) Bf—Br
NaBF4, g Al kyI sCL !l base, 0-80C 15 St arty ng from
corrpound of formula ()\/) nol ecul e of formula (X) was
synt M8si zed by the met ¥4 described in the 501166
Patent. The correspondi ng brono derivative was
transformed with m chl or oper oxybenzoi c acid toLt he
N-oxide of formula (X) in an aprotic solvent fe.qg.
chl orllgat ed hydrocarbones) advantageously at | ow
t enper/at Hre, between 0C - ro tenperature. 20 Br
ds\ of forpyl™aN e%reparedefréiﬁﬂ :
cor flespomii ng &-exi de @ X by a_ sel
niNET atti on YeRicti on usi =S n|t|Y|—<R1aC| d. The rag q
was carried out in the range of 100-130C tenperature
in acetic acid by the meth%% of KleemL.H (J. WO xm
20077072095 PCT/ HU2006/ 000123 32 Heterocycl. Chem,
7, 1970, 81). The conversion is about 20% and the
unchanged starting materjal can be recovered. The

pr dc Sseverornsroxyhenzeisacid.£aetiRin @Giklpd-1€aysd, e, f and
g) r rr 5 [ bove (see Schene 2,
3 %\r/:% %nﬁé% 2?@?3?@7 ng tlo t Zlg)ﬁg)sesﬁt i nvention a

pr oc S3E1f @Fetpoerdpt, epgiabiatorakc. HCiconpound  of

d R,-B(OH), (compounds of formula (IX), wherein R, is optionally substituted

phenyl, heterocyclyl); Nay,COs, ethanol, toluene or dimethoxyethane, Pd(PPhs)s,
1-5 hours, 20-110°C,
e. NHR3R4 (compounds of formula (XIII), wherein R3 and Ry are as described above
for formula (If)), 70-200 °C, 1-5 hours, acetonitrile or DMF,
f NaNO,, cc. HCI, Cu(DI or Cu(I)Cl or Cu(I)Br or NaBF,,
g AlkylSO,CI, base, 0-80°C

Startiﬁg from compound of formula (V) molecule of formula (X) was synthesized by
the method described in the P0501166 Patent. The corresponding bromo derivative was
transformed with m-chloroperoxybenzoic acid to the N-oxide of formula (X) in an aprotic
solvent (e.g. chlorinated hydrocarbones) advantageously at low temperature, between 0°C —
room temperature.

Compounds of formula (XI) were prepared from the corresponding N-oxide of
formula (X) by a selective nitration reaction using aq. nitric acid. The reaction was carried out

in the range of 100-130°C temperature in acetic acid by the method of Klemm,L.H. (/.
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formula (1g): RR X ZNSY-R (lg) 10 wherein X
represents SQ2; Y represents a group selected from

WO @M2)72095 NH, NHCH2; n is an integer of 0 to RCT/HUR&6/000123
am no, brono, chloro, iodo, methoxy, nono- or
di al kyam no; 15 R1 is an opt32onal ly substituted al kyl,
cycl oal kyl, phenyl, biphenyl, heterocyclyl; R2 is an

HetePRED r@JeW 2 ufya;bl EP} qle %ﬁ@éﬁmn h@ta%lﬁcﬂ)% Béhd e uﬁﬁﬁ%d starting

group wherei’n and R4 are 1 ndependently sel ected
mateﬁ‘llabmnthwegw@cq@l of hydrogen or an optionall y
tituted

| kyl r R3 and R4 1ogether
Pt et Phepon Vs Mt Pof FHECH) W5t FHaR Pt os describea

abovsl@é&tschgmsg Cand5fet erocycl yl group, containing one or

20 nore heteroaton(s), by reacting a conpound of

formula (X): Br OO NSY-RL Il O(X) 25 W

20 0.

A GRAAT S (PE TGO Y froctd P TEEbRpR B b Bhifpound of
formobanfdgund of formula (IX): R2-B (OH)2 (TX) 5 wherein

R2 is optionally substituted phenyl, heterocyclyl, in

the presence of base and cataly in a solvent, to

obt ai n conpounds of for :

wherein

X represents SO»;

Y represents a group selected from (CHy),, NH, NHCH,;

n is an integer of 0 to 1;

Z is amino, bromo, chloro, iodo, methoxy, mono- or dialkyamino;

R; is an optionally substituted alkyl, cycloalkyl, phenyl, biphenyl, heterocyclyl;

R, is an optionally substituted phenyl, heterocyclyl, or

NR3R4 group wherein R; and Ry are independently selected from the group of
hydrogen or an optionally substituted alkyl, or R3 and R4 together with the N atom to which
they are attached form an optionally substituted Cs.; heterocyclyl group, containing one or
more heteroatom(s),

by reacting a compound of formula (X):

Br
0
= I\
[ >—s°
\N S Y—R,

I
0]

X)
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2 NSY-RL 11 O (XIV) wherein R2 is an optionally

substituted phenyl, heterocyclyl, RL and Y are as
waewmanrwesl above 10 for compounds of fornul a PATHU2@6/000123

with a conmpound of (XII11): NHR3R4 (Xl I1) wherein R3

and R4 are as described abov3 for fornmula (lg) to

obt ai n conpounds of forrmula 15 (XIV), wherein R2 is
whef@ff?’ﬁ afd §Uite a‘é’QﬁE&iH&d 3@0%‘% r e ﬂfrﬁmlanﬁg)o QREEN th¥pound of formula

sel ected fromth group of hydrogen or an optionally
(IX)substituted al kyl, or R3 and R4 together with the N

atomto which they are t forman optionally

substituted C5_7 heter oc%?‘gf&g 2oup, containing one

or nore heteroaton(s) and gg@ctl ng conpounds of

fornul a , Wherein R1, and Y are as descri bed
wherggolpist lon subsiiuted mheayl, heipropyalyl i1 (e msesenes of base and catalyst

r conpounds of formula
ma%ﬁg t@ﬁt@i%co@@q%hé?@ﬁo ul%ﬁ?(% \/\nllger ein RlL, R2 and
are as described above forgformula (l1g); and
reactl ng conpounds of 25 fgrmga (XV) (wherein Rl, R2
and Y are as describ fon férrrula(lg) WO
2007/ 072095 PCT/ HU2006/ 0012 with
phosphorous(l11) oxy sto 0517311(11 conmpounds of
formula (1g), V\herelng is bronmo, XY, n, Rl and R2
are as described aboveOfor formula (l1g), and
optionally thereafter formng salts and/or hydrates
and/ or solvates of the obtgKhéd brono derivatives of

Wherfeg)nrlqy{saan o&)ltiggxa;tllyosrubstituted phenyl, heterocyclyl, R; and Y are as described above
for compounds of formula (Ig), or

with a compound of (XIII):

NHR3R4
(XIII)

wherein Rs and Ry are as described above for formula (Ig) to obtain compounds of formula
(XIV), wherein R, is NR3R4 group, wherein R; and Ry are independently selected from the
group of hydrogen or an optionally substituted alkyl, or R3 and R4 together with the N atom to
which they are attached form an optionally substituted Cs_; heterocyclyl group, containing one
or more heteroatom(s); and

reacting compounds of formula (XIV), wherein R;, R, and Y are as described above for
formula (Ig), with trifluoroacetic anhydride in a solvent to obtain compounds of formula

XV):

Ry
O
= W\
' A\ S§O
\
07 N S Y—R,
|
H
XV)

wherein Ry, Ry and Y are as described above for formula (Ig); and reacting compounds of

formula (XV) (wherein Ry, R; and Y are as described above for formula (Ig),



10

15

20

25

30

5 (i) reacting the brono derivatives of fornmula (1g),

wherein Zis bronmo; X, Y, n, RlL and R2 are as
walewmanriwesl above for formula (1g)) w th potassPOVHU2006/000123

fluoride in DMSO to obtain conmpounds of formula (1g9),

wherein Z is fluoro, X, Y, n34R and R2 are as

descri bed above for fornmula (1g), and optionally

t hegr %Btp%sﬂh%f dﬁ‘s(‘lﬁ% 6@6r§mﬂié%%td“r¥ @dhﬁb&ﬁldﬁ € f&fnula (Ig), wherein Z
solvates of the obtalned fluoro derivatives of

is brpgyopdl, &, (.18) andoRz 40 ab deswnbed s Fofoonskel(T2)) and optionally thereafter
forri S AR Pl STRRENSE oo by Gitvatives of formula

(Ig)dgscri bed above for formula (1g), and optionally

thereafter form ng@gal ts and/or hydrates_ and/ or
sol vat es (®freagsasg fi tirpedesivpéyes of dermujatie) dgiegin Z is bromo; X, Y,

o 9y G ey o9 ) o e pvaso

obtaa‘ndod?@omde oh $ordmbec (Ig)) evheadin\isf ftword,0X il a, Ri gl)c) Ryiatdhas described

abo‘?g‘{‘)ﬁff?s' 1 é!g)lf qu]g}petgqlngllgéﬁs %z{fq%b g}%g}lgéé]alt%fon&o E%Y&;rﬁ'ﬁﬂ aggor solvates

of tHRddtARdIBRES 1BSMHtivaPoMBrheh (f9rsul a (19), and
optionally thereafter formng salts and/or hydrates

ant/ withgbbspioesis(I8) oxyehlaridedid robthit compainde of ﬁ(amwaeélgb fwherein Z

T NS N S AR —

fomﬁﬁg@msnﬁﬁi/&fhyfd@arwwéxﬂ/c{rl DlvarW & 8k dbéained dBdrBAYiivativesYof formula
Rl and R2 are as descri bed above for formula (19),

(Ig)aa(ﬁd optionally thereafter forming salts and/or

hydrat es @Q-Qé ?Bg i rrqu%rSS fﬁvaﬁﬁ:@ chgxtn%ilﬁ ?1%) WHAOKY, is chloro; X, Y,

deri vat |
n, Rf rabfl IRjatre ae dbrnibsd) hlﬁcm&l ﬂbr amm I(Igﬁ) with @ogediventluaiid in DMSO to
then with ammoni a or - and_di alkyl am nes to

Obtagbf%lppl@gﬁﬁg ipraslafley, th?’Eﬁlﬁ Z 1S(ﬂ1®ro X\h‘gr 8j Rt 2nd R are as described

ol PRSIy AL iDL AL DB s o sl

of thelwbtegnddditudro denisasivéd qzﬁ)fprramld (fptoronal | y t hereafter

form n t s .and/.or drate d/o I ate of th
oo Ea i bR ORI 48, (PSS o Pk PRl Ty SoRUH to obtain
coméérund@ %5 Y@gﬂ@@@%ﬂ@ﬁ%ﬂ E@MGXOQOQZ% alﬁﬁRz §‘ér§§ rﬁ%sczlbed above
aor

for f@r’@llﬂ (Ig), and optionally thereafter forming salts and/or hydrates and/or solvates of the
obtained methoxy derivatives of formula (Ig); or

d. with trifluoromethanesulfonic anhydride in a solvent and then with ammonia or
mono- and dialkylamines to obtain compounds of formula.(Ig), wherein Z is respectivelly
amino or monoalkylamino or dialkylamino, X, Y, n, R; and R, are as described above for
formula (Ig), and optionally thereafter forming salts and/or hydrates and/or solvates of the

obtained methoxy derivatives of formula (Ig).(Scheme 7).
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(X) (XIV) (XV) doreorforg R2 0~O Z NS Y-RL Ot) a.
R2-B(OH) 2 (conmpounds of fornmula (I X), wherein R2 is
w@pdao7ormabs y substituted 5 phenyl, heterocycl yPQT/HU2006/000123

Na2CQO3, ethanol, toluene or dinethoxyethane,

Pd(PPh3)4, 1- 5 hours, 20-13%9 C b. NHR3R4 (conpounds

of formula (XI11), wherein R3 and R4 are as descri bed

\ﬁ%mf./or formula (I1f)), 70-200 C, 1-5 hours,

ace Shi%trile or DVF; c. Polonovsky type reaction

(CF3£0 20, DWF, OG- RT; 10 d. ROBr3, DMWF, 80-130 C amyg
ocptlonally KF, DMSO,_ 100¢ 15§ C e. POC13,.DVF/ o
O“Qcand t48A_opti o al \DIS0, 100-,15(° C N0

AgC(B di c 0C i, N\
il ( %Bﬁ di chl or onet hghe, pyrlg{en‘gM:o 50T, N ~4 Y—R,

O NH3 or mono- or dial kyl arﬁ ne , 0OCRT. 15 Corrpouflﬁds of
formula (1g) containing Z substituents (am no,
d¥al kyl ami no, netoxy and h&M9gen) are common &V
synt hesi sed by the conversion of a cyclic am de group
of formula (XV). Synthesis of conpounds of formJLa

(XI'V) and (XV) are described in the Hungarian gg}teorforg
Appl i cation nunber HU P0501166. 20 Starting from

N-oxi de of formula (X) - which was synthesized by'the

met hod shown earlier - conpounds of fornula (Ig)Rwere
obtained by a treating the conpounds of WD 7/.Q972095
PCT/ HU2006/ 000123 36 forrmula (XIV) with a eti \ ‘égO
anhydride or trifluoracetic anhydride in \Y_RI
di met hyl f ormam de at 0-25 Cterrperaturezby a

Pol onovsky type reaction using the nethod of Harding,

R (J. Het. Chem, 13, 1976, 1197 ). Conpounds @f
formula (1g) wherein Zis chloro or bronmo may be
prepared fromthe 5 corresponding pyridons of formula

( 2V)R2-BeVH)alcomgtonndts offernauai (Daf| whérgint Re 1§lrdpt10nally substituted
i nvol.vin formati on of this reaction.

appl E’lla?aylg P@%O&E/&éi » NarGiy: phaapinorusry @hqut@mcyethane Pd(PPhs)g, 1-
br om g&urs, 20-110°C;

b. NHR3R4 (compounds of formula (XIII), wherein R3 and R4 are as described above
for formula (If)), 70-200 °C, 1-5 hours, acetonitrile or DMF;
Polonovsky type reaction (CF3CO),0, DMF, 0°C-RT;
POBr3, DMF, 80-130°C and then optionally KF, DMSO, 100-150 °C;
POCl3, DMF, 80-130°C and then optionally KF, DMSO, 100-150 °C;
Iodomethane, AgCOs, dichloromethane-DMF, 0°C-RT;
g. 1. (CF3580,),0, dichloromethane, pyridine; 0- 5 °C,
ii. NH;3 or mono- or dialkylamine , 0°C-RT.

oo a0

Compounds of formula (Ig) containing Z substituents (amino, dialkylamino, metoxy
and halogen) are common synthesised by the conversion of a cyclic amide group of formula
(XV). Synthesis of compounds of formula (XIV) and (XV) are described in the Hungarian
patent Application number HU/P0501166.

Starting from an N-oxide of formula (X) - which was synthesized by the method

shown earlier — compounds of formula (Ig) were obtained by a treating the compounds of
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in a suitable solvent, advantageuosly DVMF at 80-130 C
tenperature using the nethod by Dennis W Q Og.
W@h@m072080, 12 , 1995 , 3750). Conpounds of for neCEHUR@Y/000123

wherein Z is fluoro may be synthesised fromthe 10

correspondi ng chloro or brogw conpound of formula (I9)

using the sinplified nethod of Dolle F. (Bioorg. &
formlF ey A AGer A HEYE oot BB W BB R ax0-25
°C terhpdtaiiedsy a Rolotaky lkypet losctivasieinghties iethod of HaalinBtRqXyHet. Chem.,

roup of formula (1g) the corresponding conpound of

13 15?7&1;&78) (XV) was reacted with i odonethane in a

h I

R S e o e S s g 1y B prepiped from the
correwohalmg pym@()nsmrﬁ forneilp (6% & rfeeerof msthbdeare eaaibabbainghatbrt, involving a

transfrei%gara gﬁ]i%rs %%a%ag@a\%% apgg%g rea (21? gsﬁligrgﬁ%s'\lggroéych(lbjﬁde or bromide
in a SiteHIBSbivehtt @dvﬁmg@aoﬁp WFQQ S800f3of W BihFerhth) uMheHRI Method by
Z i s amno, mono- di al kyl am no group was

Dennjs W pdr €. fG”@m"tﬂéféolﬂ?éuW)of formula (XV) via a two
2
gloﬁlgygﬂn@swgf %@Mgl &%e t {H’lerelﬁlsﬁ lg H‘i?f83 %o% syﬁh?s%sted from the

correipbﬁdlﬁgﬂcﬁtbr(ﬁ Wi HrdA0 e oand v foatlls ¢lgd ds[ﬂ(ff thet empEfit method of
trifl uornmet hanesul f onic anh%drl de in a

Dolleffa (Rig@igattelfed ot heamt Lo 2903.0155R] SPhsrrststisevascagiadas beigen 100-
150 °¢ ﬂ:nli ?atﬁre%ﬁﬂln tagglum okiL gﬁmen 0- 5 C

erature. e cru pro reacted with
aimthmcasa mheramtmmmhethbxﬁgﬂﬁﬁp of formnte (Igy the cadréspbadinhg eompound
25 C tenper 25 Accordin

bet I
of fomw@%gs‘@%t rg?ﬁg%wm?ﬁ%n%h@eé%m{?@%@ FAHEE £ 8t Slshlgquethane

or chBrdfoip tinfs 1l003g¥y Irvit! s ysBd iR i 1%8\}” %ofﬁbﬁpty) fol 8 pPWence of
2007/ 0 2095 PCT/ HU2006/ 000123 37 erein

silvercefhongie nt woSORMpErataerappbert e propesunt Ned ecrf-: Drfer Gfrem. 26, 2004,
92]5)(CH2),,, NH, NHCH2; 5 nis an integer of Oto 1; Zis
am no, hydroxy, brolno, chloro, fluoro, nethoxy, nono-

OThél baddsnad Brsubstituted amino compounds of formula (Ig) wherein Z is amino,
or mono- or dialkylamino group was prepared from the compounds of formula (XV) via a two
step process using the method of Hisayo L et. al. (Bioorg. Med. Chem. Lett., 13,5, 2003,
913). First the amide function was converted to a triflate using trifluormethanesulfonic
anhydride in a dry halogenated solvent e.g. dichloromethane or chloroform in the presence of
pyridine between O- 5 °C temperature. The crude product was reacted with ammonia in

methanol or DMSO or mono- or dialkylamine in DMSO between 0- 25 °C temperature.

According to the present invention a process for the preparation of a compound
of formula (Th):

A R,
[ H—x
SNS Y—R;
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Rl is an optionally substituted al kyl, cycl oal kyl,
phenyl , bi phenyl, heterocyclyl; R2 is optionally
wamsiiiont ed phenyl, heterocyclyl, or NR3R4 grBOPHU2006/000123

wherein R3 and R4 are independently selected fromthe
group of 10 hydrogen or ansgptionally substituted

al kyl, or R3 and R4 together with the N atomto which
they are attached forman optionally substituted C5_7

het erocycl yl group, containing one or nore

whert¢iet er oat on(s), by reacting a conpound of formula

( S Y- I O 15 (XIV) wherein Rl, R2
éé\%l%e%tségzdescrl bed above for formula (l1h), a. with
Php s &e&egagg&édﬁse@&éw&ﬁ g@g&,un ) gxf@ilgf ous

pentachl ori de to obtain ornula (1111),
V\mensanmn@gargf@mh;ro X, Y, n, RlL and R2 are as

bed f 1h 20 b. with .
oo SO G IS P S frpnr pftucteb Bsthatis ons o6 Hsdgmino;
f @R h@oﬁtldh)au%mﬁmtéu Akyli, §y&$ﬂll@ﬁopheﬁﬁl b’lphenoyl Hlet@06ydra;

are as descri bed above for for
optiidRelqnplly péstimedephenyb heterngyelal, tOS and/ or hydrates

S8 DL TR DU D, T Bop g sy of

hydrdgew oo an Xptiohallw, suE%htla?thi aﬂ%&l R 2dmddespethadyal @veNf6m to which
formula ( [ reacting the chloro or brono

(i)
they %fsr%t’@%‘%qdvé&%&ﬂ ‘?RSM%]IIXQ vaSﬁl}utewﬁew deteraeyrkyl geqvpe containing one or
nmnegggﬂyuo 5),Y: N, Rl and R2 are as described above for

formul a (Ih) Wi th potassium - fluoride in DMSOto
R2 are as described above fpz fornula (lh), and
formula (1h); or (i ct iyhg t\he chloro or brono
formula (1h) with sodMum rrethyl ate 5 in nethanol to
whereiORMR 20 are a8 BekceiBed Al fyr forgtRafer formng salts

by reasting drcompnpolofdernodla {Bfviul a (1 h), wherein Z is fluoro,
X, Y, n, Rl and WD 2007/072Q95 PCT/ HU2006/ 000123 38
optionally thereafter ng Galts and/or hydrates
and/ or sol vates of e g t a\ ed§ilojor o derivatives of
r
derivatives fornula , Wherei N—ZRis chloro or
bromo; X, Y, n, Rl and R2 are as descri bed above for
obt ai n conmpounds of fornug%éé wherein Z is
met hoxy, X, Y, n, Rl and e as descri bed above for
and/ or
a. with phosphorous(IIl) oxychloride or phosphorous pentachloride to obtain
compounds of formula (Ih), wherein Z is chloro, X, Y, n, R; and R, are as described above for
formula (Ih), or
b. with phosphorous(III) oxybromide to obtain compounds of formula (Th), wherein Z
is chloro, X, Y, n, R; and R; are as described above for formula (Ih), and optionally thereafter
forming salts and/or hydrates and/or solvates of the obtained chloro or bromo derivatives of
formula (Th), wherein Z is chloro or bromo; X, Y, n, R; and R, are as described above for
formula (Ih)); or
(i) reacting the chloro or bromo derivatives of formula (Th), wherein Z is

chloro or bromo; X, Y, n, Ry and R; are as described above for formula (Ih) with potassium

fluoride in DMSO to obtain compounds of formula (Th), wherein Z is fluoro, X, Y, n, R; and
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hydrates and/or sol vates of the obtai ned nmet hoxy

derivatives of fornmula (1h), or (iii) reacting the
wa@hooanmoes brono derivatives of fornmula (1h), MEHER606£00123

is chloro or bromp; X, Y, n, RlL and R2 are as

descri bed above for formula3g h)) with sodium 10

acetate in acetic acid to obtain conpounds of fornula

R, 2%465‘9 deégﬁ Ehbove #og rfbgﬁ%%pg ﬁ%}pu %e&gft&fo%ﬁlgams and/or

SCri above opt| onal |'y
hydrathe skt soivates rdﬁmeg)bsaahetdsﬂmd /denvath/y:d pifoamuiar(th) por
sol vate

of the obtained hydroxy deri atl
f or mul aal()jﬁf)Ctlng rthe( ?layrortga{)ggmﬁf %/IN%UV&SI q)fﬂlg Sihggein Z is chloro

or br@ﬁhroL y@ty ‘ﬁe§1 faﬁ& R%la?e 4! &b)scrlmeefb%'vé‘ fe fosm@ih! chl') QVlth!odlum methylate
are as describ bove for

in metbamllta Obtah) covmpdund& Sf chrnmlaj(dh)o veieheaim &sia Infedifixy, X, Y, n, R; and R,

are 0 HUPRER RS 186 B il 88 ablabely” B PP PRyt andror

hydr¥BesRi/6r %lva&srﬁwmﬂ&i zwthaﬁy BEriitived®Iroahiy ((Buyj gto0 or
di al kyl am no, X Rl and R2 are as descri bed

above f GH) ff@mﬁmgathe r«hboro oa.’moraptdeuﬁ@twey of Hewaulp ((BY, wherein Z is
ol S5 Mg o 6 Bl Ry eSS nTR Rl b e s

acetade InSadef6 REIA b WBlalnycorffoladPsf fpmaRl (k! dfkRM Dis hytlPoxy, X, Y, n, Ry
di al kyl am no; or (v) reacting the chloro or braono

and Ripque g deyaibe abevsrien famulagih), whe ppiienatlyitkercaffer dpraning salts and/or

L Ty T

obt ai n Qﬁmuﬁﬁlgt}ﬁfchf@ds Btbontd derivariherfeiruld (IhS, widreld, Z is chloro
X Y, R  and R2 are as descri bed above for fornula
or Hrpmp; Xhe‘ﬁ readui ABd t Re &5t 45 ndepceibedio2tperpi §ait i olé%ul%(ﬂl) with

PN d I van t
T EBBT AOSTRIIACE by 3P 48 Sl oy o, -
dialkiylanifiesated oBR2ira C(ﬁnmmdesxf rfotreala aflio) evifensin {2 isTdsaedtivelly amino or
mon@ﬂjg){l t | on%gl%}dtaglg{o:g gﬁr n,R ]; g%cz‘kg %{es asI gcrg{éa ﬁgcrwe for formula (Ih),

and @gﬁb | ¥R feafiby f Raltd lad/ot BATEs %ﬁd/o?’@ow@ces of the obtained
2007/ 072095 PCT/ HU2006/ 000123 9 Schene 8 (Br)

methRRy AeiRpatives of formuk (Bor whereirddris respgctixelly aumm o rgomaﬂigylammo or
dial S1Y0R eor f SY-RL (XIV) (lg) (lg) 5 a POCL3,
130 15, 50-150 C neat or in DVF:

(v) reacting the chloro or bromo derivatives of formula (Th), wherein Z is
chloro or bromo; X, Y, n, Ry and R; are as described above for formula (Ih)) with sodium
azide in DMF and water to obtain compounds of formula (Th), wherein Z is azido, X, Y, n, Ry
and R, are as described above for formula (Ih), then reacting the obtained azido derivatives
with sodium borohydride in a solvent to obtain compounds of formula (Th), wherein Z is
amino, X, Y, n, R; and R, are as described above for formula (Ih), and optionally thereafter
forming salts and/or hydrates and/or solvates of the obtained amino derivatives of formula
(Th) (Scheme 8).
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b. KF, DMSO or DMF, 100-150 C c. NaOCH3, n®ethanol,

0-60C d. CH3COONa, CH3COCH, 80-100 C e. NH3 or nono-
w@eoodiozdoky | am ne or DMF, 100-150C, seal ed t ubeP@I/HU2006/000123
m crowave 10 assisted reaction f. i. NaN3 ,
DVF-wat er, 80-100 C, ii. NasBH4, nethanol 0-30 C
Conpounds of fornmula (I h) wherein Z is chloro or brono

ep ared froma N _15 oxide derivative of fornula

Weby the nethod of Sakampto et.al. (Chem Pharin.
Bul I . 1988; 2244). The reaction was carried out
W th an appr opri ate hal ogen cont ai ni ng phosphorus

5\Ctenperature T procedure  res Its t
@ si t1 BRI t e R
N SenopyHRdl n ring, whi be\ sepayoat ed

crystallization or chr onfit ography gg The 4- haNogen
(ﬁ\ﬂl oro or bronp) substitut Fg? conmpounds of fornul a

) may be be transformed® o 4- hydr oxyl deri vat{®es

with application of the the procedure of Fujinoto
et.al.(PharmBull.; 2, 1954, 131) using acetic acid
and. SOACUNP@Bey, BCE, B 5@%4H n89-o GO DBIF} enper at ur e.

N tion of formula (I1h) was
Epggjeﬁwﬁi%rﬁb@néﬁ@ﬁg&% process: first conpounds
of cf NAOEH; (théthanddeset@ Z is chloro or brono, was
reacted with sodi um azi de producing azido derivatives

of dco@ﬁd@@@ﬁaoCHBGO@i{ BA1H)°C wherein Z is an azide
g:er IUSN{&? G5 énoln%f hre §1a‘ﬁ<§fpaprrt11% trOP ﬁl\‘;@r 58@2?(5‘%/ agz}le ubg or microwave

wi t h gedicamedeapbphydride in methanol or ethanol. V\D
2007/ 072095 PCT/ HU2006/ 000123 40 An alternative
mefhdeNaNg JPMFhwatgy, g0t Fon of conpound wherein Z is
amn b~di al kyl substituted am no of
for n&fgﬁﬁ%%ﬁ{\ﬂa&é ?%gtcthe correspondi ng 4- hal ogen
derivatives of conpounds of formula (1h) vvas treated
w.t h ampni o_qr . disubstituted %m ne

dFREPAYIdS fnfﬁmlal'é @i wheteineZ At CHGER 6% betug é‘ﬁi‘s @repered from a N-

oxide ﬁ%ré\%ltwe of f&ﬁ{u‘ie@t}?ﬂf)@%omnhfetéh&)ddo? gaﬁ%g%% al. zéﬁm a]“?ﬁzrm Bull. 36;

1988; @%@eam eeaml was carged outtwithharf enpropréate halng@e@nn&:mng pbOSPhorus

m crowayv ti 3
reager] e fAaro WP OB R bR oL Brar AL o GRAR Bl 15 piocedure
resultm&ﬂaqﬁg@f RURefBH the 4Qhe Rﬁﬁ@ﬁh(ﬁl\’ oft ihe tWehbpyridin ring, which can be
separated by crystallization or chromatography.

\
Y—R,

The 4-halogen (chloro or bromo) substituted compounds of formula (Th) may be be
transformed to 4-hydroxyl derivatives with application of the the procedure of Fujimoto
et.al.(Pharm Bull.; 2, 1954, 131) using acetic acid and sodium acetate between 80-100 °C
temperature.

Compounds with 4-amino function of formula (Ih) was prepared via a two step
process: first compounds of formula (Ih), wherein Z is chloro or bromo, was reacted with
sodium azide producing azido derivatives of compounds of formula (Ih), wherein Z is an
azide group, that is reduced to the corresponding amino derivatives with an appropriate

borohydride e.g. with sodium borohydride in methanol or ethanol.
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known net hod descri bed by Neumann K. (Chem Ber.; 48,
1915, 961). Conpound of formula 10 (Ili) wherein Z is
wa@hoanmoes brono was reacted w th sodi um net horRgTEUREV6/000123
nmet hanol between 0-600C tenperature. The fluoronation
reaction starting fromthe c#responding chloro or
bronmo conmpound of fornmula (Ih) can be done with
pOtAarS S]tédﬁatix}eum‘et}@G i I‘or%ﬁ%rta@bht@rﬁ@f ¢eiftbognd) whedn 07 is amino or
bet ween 100- C tenperature applied the
morgy 11 Py é&iﬂ%tSwatwd iR of Jormulp (I 3~ was dthat ths correspondmg 4-
0, { o]
halo 'Hgﬁl\r/] ggve% f&f%or n}ﬁfﬁ%ﬁ% OE %%IF n@x‘?r W%s Akrefaield ﬁ’e (dmmonia, mono or
disuhstnuu@d eamme be dameﬁlyﬁdrmarmdbyus:lng fthe emtetmsdt bb dSawiel | R E. et.al

o380 T, SINRA ShRL Sy R D652 e BEORL S, e

The fpkSHure MARRELRZHARDYn fe%pcagéﬁhggélg@{ubﬁ %?B AeLRAMve assisted reaction
uRl receptor binding test ?’ecep tor

betvmeﬂdf)%S@é@tt@@pmwee perf or rred accor d| ng to nodi f| ed

TosdytroRhs SRRIRT e %&F&&ﬁ%@%ﬁn&%@% © Bigifgsq by the wel

known ehetald dEG:rilBﬂ Uyaﬁ@mﬁz@ﬁﬁ{ (CatmCBEEh, 1a15, W8I CRdRound of formula
preaparati on was_ used to determ ne the bi ndi ng

(Ih) ehsredi £df Faloreer bromaway eaeted p6ipwdinm matkpxydey & methanol between

othe rat m3duR . As radioligand
06(}[6ng§£1}§%£$7 (3 nM was used and the nonspecific :
bi fite figosmstioBfeadedrestaiting drdmd tHeh@riespe@ipechidro br Mhﬁflo compound

141 2007/ Q72095 PCT/ HU2006/ 000123 41 IG5
of f%‘ll?e@lmvgedi@fl% Nﬁﬁhrmaswe}ﬁlmr&d& ip aeHitAlle solvoris. @;DMF or DMSO

betweR 100986 °Cagh §15a¥195‘ ag@%l %Sk %} Ak Pviﬁ%tgo EY—ﬁ)rcfx@éig*ﬁ’ B.;(J. Med.

equati on netho g and
Chemhdbn2@3) 5397) 9B ]ti@Ahe 3a0®)0 tampdundabifesmub (MFLURS
receptor binding tests MGLUR5 receptor binding was
determ ned according to Gasparini et.al. (Bioorg. Med.
Cham wd:Rtp of 200 actioh Mkfurd @8] bdddrReBE Hy d&ﬁ%kﬁ@&ah@éé well
cerebro-cortical nmenbrane preparation Wwas used
knowe irdhers yrshetisechpindstiygoessar s tpeedustsi aes befpurifedbp nx;ystalhzatlon or
veI conmpounds to the rat nd uR5.
byc@ﬁgﬁﬂgﬂc %a} rap Q’pressn ng hnmd uR5a (purchased from
Eur oscreen) was used to determ ne bindi ng
char cterlstl CS of the chem cal conpounds to the
Riglogleal test methodst or . As radioli gand [3H] - M MPEP (2
nM was used The nonspeci fi ¢ bi nding was det erm ned
in the presence of 10 M M MPEP.
MGIuR1 receptor binding test

MGIuR1 receptor binding testes were performed according to modified method of
Lavreysen et al. (Mol.Pharm., 2003, 63, 1082). Based on the high homology between the
human and rat mGluR1 receptors, rat cerebellar membrane preaparation was used to
determine the binding characteristics of reference compounds and novel compounds to the rat
mGluR1. As radioligand [3H]R214127 (3 nM) was used and the nonspecific binding was
determined in the presence of 1 uM of R214127.
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15 Assessnent of functional activity Cell cultures for

native rat ind uR5 and m3d uR receptors Functi onal
w@odaoenrymt native rat md uR5 and md uRl r ecepPOT/HUMHS/000123

estimated using -20 primary neocortical cell cultures

derived from 17 day old Chagjes River rat enbryos and

pri rrary cerebel | ar cell cuI t ures derived from 4-day

pr epar agll ch “%%g N ee{fr%i'ﬁl% 151&8 enlg :Célr LI?'% n%nloﬁaf regression

analyBunge] WrP. cdnl882) by I%rqummy rﬁ&hd)d cofl Cheeg @id Prusoff (Blochem
perﬁpheral and central neurons and glia. In: Protocols
Pharthagol NE/3ap2.G9PP) to&iialieg, eds: Fedoroff, S.:
Ri chardson A., The Humana Press Inc., 51- 77). After
i sol ation the 25 cells were plated onto standard
96- MélllR Sirevepiot birdéngatastst he cul tures were mai nt ai ned
in an atnosphere of 95% air-5% CO2 at 37 C. The
neocortical and cerebellar cultures were used for the

C MGIURB fé@é}ﬁwlﬁﬂaﬁg svagfdéem&ea aBdzdo @%yﬁarinm etV:ilt (Bloorg. Med.
respectively. Cell cultures for recorrbl nant

Chenplgits 22008 el @754093 0 vath nogdificatigserRay @plgpb(oepmmal membrane

erepafcp ) o YEREERRL O GRY PRl R Rgrmpounds and

novelvemeponntld ty ¢ iah nfGIAREEThe M 18Qel0GH¢ 6] F{ﬂ@&'&g hmGluR5a (purchased
CT/ HU2Q06/ 000123, 42 contai ning 10%
from Epioneree)i was ased inydotrminestinding @haraetel@st@ﬁ Fot th@&lnsmlcascpmpounds to

the h%h{%}l g@f}lﬁkf‘a r?&ggf (MAP g&?gllffgalnﬁ I%/Irmsp )%3 ised. The

um di I NCu
nonspEcific 5ding wandderene] inaks pgeshct bf ¢e uM NEMREBNEG K.
Cells were plated at 2.5-3.5x104 cell/well on
standard 96-wel| m cropl ates, receptor expression was

Assesgﬁqﬂgmuggt,mhggwggo 5 nglmM doxycycline on the next
€ cal cl surenents were carried out 16-24
hours after the addition of the inducing agent.

FI ' JVETn o C cal cium
coﬁ%in@%’?%xgnwﬁwggsurehﬁgg glxo?é 31/3[1 SIS cal ci um
concentration ([Ca2+]i ) were carrled out on primary

neocarti and cer.ebel | re nd on ) )
cﬁ%ﬁ@a@e@& 9t Dalye gyt "’cé;uBS i émﬁuﬁ%wt%wwmawd using

primafyeaegoptical cblelchiBue deridEPWanl 17 ﬁa?@@r&a%@s \K?{/er r mbryos and
m cropl ates and before the neasufenent were g

primagy cerepeliar (poH exdtares deaived Seorsi4-tase ol istat was 4¢e,smo¢1ze1y (for the

detail{biy epreé}%i{% of bl 651 WEfiel QRGN ¢ ;gggé%";"“ﬁp (1992):
Prlmatauéélbcul(uie’-kﬁ)f Iﬁ&hblwhl and deMri{Glearchs vl M) 13; Pfl‘M)@@sqog Neural Cell
Cul H W%t ucose, 2 nmM probenecid
utufﬁr&& %)‘» eppPe h lzeﬁmnﬂaaBsﬁﬁ%m,élam Afergisplption the
cells \geﬂétlﬁﬂ@@l Snfdydt fde9§1 LANSATGAREs Ghd ﬂféaaﬁtui)efs were maintained in an
CHO nGluR5a c ese suppl enents wer
atmosphere of 95% air-5% C02 at 37 °C. The neocortical and cerebellar cultures were used

for the calcium measurements after 5-7 and 3-4 days in vitro, respectively.
Cell cultures for recombinant human mGIluR5a receptors

Chinese hamster ovary (CHO) cells stably expressing recombinant human mGluR5a

(CHO-mGIuR5a, purchased from Euroscreen) receptors were cultured in F12 medium
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al so present during the course of the [Ca2+];

nmeasurenents). Loadi ng was done by incubating the
wa@edr®720pi h 100 | /well dye solution at 37 C i nP@I/HU2006/000123

hum di fied i ncubator in an atnosphere of 20 5% C02/ 95%

air for 40-120 mn. To stop 4ye loading cells were

washed twice with assay buffer. After washing,

; C C [ :
o oy e P Sl ARt SR Slont MO RO A, 2 3L fEm1 zcocin
5 ngmhpyrostycok Geblk weroheptfat A7 °CONVBGIDME fiedoincerataradt iapratmosphere of

.19 r _buffer e added to each wel | dependi
5% SRe B ol v mafoe SE TR BineS o BedO LB Preve G o3 5x104
cell/Gll tadr @Bndai@ 98SHaY nistbpiafes et Sht60BERERRR WAKid@e®l By adding 600
to 25 suppress spontaneous oscillations of [Ca2+]i, in
ng/mldexpeysting pn deg vexé Idprr Theudalaive snenswisesatsi were waisied out 16-24 hours
i | finpyrazone (0.25 m\V). After
aftelﬁ#%% déll %ﬁ%&%c%%fagéﬁlo- 20 mi n. baseline and
agoni st - evoked changes of [Ca2+]i were neasured
col z&n hy colum with a_plate, re@der fluorineter
( FI EXQTEREisYe measurqpqnt ofiosofe ¢rlcuen corserinagioR on and
detection of em ssion was carried out fromthe bottom
of 30 the plate. The whol e neasurenent process was
peMegsurenents of7cytosplid emeiumononashiraibrby{Calisd omere carried out on

pin BUBE ol S BLESE PR B8 Yl o 10 S RRTREHE SRl prsng
humag iG18R 5eY¥ekpdrs Cafls Ivere @b@Yah s@ARdArA JehPelPhB&8paRs @hd before the
di fferent concentrati ons WO 2007/ 072095

meageerpeRtuers/ Dadah withas fyprasernt (apeensitive drPElunad/AMEER pM): the

g Sl iy by WORSGo5H] A, OB SPRGER, L A8 o i

assay biifferr(€45 nMve NaE1tt 3 wdd KC1) DM d1G1s,2 oV CHlY,, IEWWRBEEPES, 20 mM
cell s. DHPG was applied at an EC30 concentration, the

D-gluease. 3 VY qsobaseaid qeifT - dhsupplespaniash With dendt Naryeuvate and 30 pg/ml
glutaggﬁﬁgy@%’tgr\?%s&rﬂ{n\égé in FMOLE ¥580GEG 5?12%325 %&é%%ﬁl%ﬁgnts were

uorescence Change nor na
also preseritidneng thd ¢oursessftthe [E4  Jomeasusimgits). hbalisg was done by incubating

o FE R L 0L B L bk o s o
5% ©OLM8% WRTter ¥s.8d0 indh. BHAtASAR: loadilRicBild Pele RAURAGW IR with assay
a conmpound at a single concentration point was

buffegy Hfies washiag yseioue aencentndiions of dre ©bt ¢drepaviods (diluted in assay buffer

agom espgonse. .Signbi dal c trationsinhibitio
ron ]S5OSR BT AL “Bsom
concertesion tse€). L ol epbaffenkereageéd tRedch)wandepehdidy \bal tHE 8xperimental

w;rle determ ned as the concentration that produces
setupy AR fthe, paserd proepgnl cukiyrasi the @psayidtes absp gamgained TTX (0.5 pM, to

supp%@?@ﬁ&ﬂ%esﬁ%‘@ﬁ%%%n@% EIE'%%T}?,% ne&ake 8F %lsr%???ait %gitﬂv\lgg probenecid

of t~ Max ecul ar ces), curve
was ghbstatutedtwittGrapiBaazoRe (G2 mM). Resul t s Conpounds of

;géﬁgrlo?r}?q)%&o%;ﬁ%y’? °8rf%§ elBEZOI Pn\{r?.n Asgﬁnes gr?cy\%gor?i];ttév%i(é&/ changes of
[Ca2+]i were measured column by column with a plate reader fluorimeter (FlexStation II,
Molecular Devices). Excitation and detection of emission was carried out from the bottom of
the plate. The whole measurement process was performed at 37 °C and was controlled by
custom software. Inhibitory potency of the test compounds was assessed by measuring the

reduction in the agonist-evoked [Ca*]; -elevation in the presence of different concentrations



human md uRl and nmd uR5 receptors and proved to be
functional antagonists that are they inhibited

wo mvei7oeml responses elicited by stinulation pET/HGRRD0123
receptors. 20 - Table Conp. Structure (MtH)+ nd u
nd ul 1H NVR data No. or Mg 5 K K, (nM (nM 1 ci
421,2 (300 MHz, DMsSO-d6, 30 C): 8.82 (dd, J = 4.6,

of the 90@@0\1}1%%15%1.}3“ %Slgseé} qg agcé’usg:f’& %11 ezcgﬂﬁﬁeﬁﬁl&ﬁogcegtr%ti%q was 20
and 160M for ’he()é.&ﬁﬁceﬂ/%d w@.iéilar ?nﬁlt(ﬁ)es, r@pf&@iveb’d InJthe ofs6,of CHO-
mGluI%LzS:%@lFl% @%P}_(% ;Was%%)ll}led; atgan BC l(ﬁ ) cquenYr?ﬂonz iﬁe Eg%%@gﬂ'_%%fgere derived

son Sl i o o e e g el s e

5 (ﬂuorefcence' cha(n%@(ﬂofﬂimzem&shﬂé) O : 8.72 (dd, J = 4.6,
7A§gre?tn5qylt5( qaﬁ a g}r;glgglat(@ggqre%qea\surgiun m}aztﬁe Cx@ilH) Gata (illé)m3 all wells

ith the SameNréhtBedZwerk hyerdeefilard il‘ﬂe (N’Bra aluey’ wefe @&/ f&rrfhnal sis.
Wi tg am& e e averdecd & 68%'_9, SR (da.
Inh1b1tibry:pdt.eﬁ¢y af & cb’mpomkd) at a smgle concentratlon pomt was expressed as percent

inhibition of the control agonist response. Sigmoidal concentration-inhibition curves were
10  fitted to the data (derived from at least three independent experiments) and IC50-values were
determined as the concentration that produces half of the maximal inhibition caused by the
compound. Raw fluorescence data were analyzed using Soft Max Pro (Molecular Devices),

curve fitting was done with GraphPad Prism.
15 Results
Compounds of formula (I) of the present invention showed affinity for both rat and

human mGluR1 and mGluR5 receptors and proved to be functional antagonists that are they

inhibited functional responses elicited by stimulation of mGluRS5 receptors.

20 ‘
- - Table
Comp. | Structure M+H) mGlu | mGlul | 'H NMR data
No. or M* 5 K;
K; (M)
(nM)
1 ¢l 421,2 * Askeck (300 MHz, DMSO-ds, 30 °C):
8.82 (dd, J=4.6, 1.7 Hz, 1H);
7.82 (dd, J = 8.3, 1.7 Hz, 1H);
o 7.63-7.50 (m, 7H); 7.32-7.23
g Y 2@—c1 (m, 2H).
S~ g
2 ¢l 405,1 * * (500 MHz, CDClsz, 30 °C):
8.64 (dd, J =4.6, 1.6 Hz, 1H);
7.89 (dd, J = 8.2, 1.6 Hz, 1H);
7 7.59-7.55 (m, 2H); 7.54-7.50
$e E—QC‘ (m, 2H); 7.50-7.43 (m, 4H);
7.35(dd, J=8.2,4.6 Hz, 1H).




7.80 (dd, J
7.47-7. 41

W0 208072092 (

DVBO- d6, 30 O):

4.6, 1.6 Hz,

= 8.3, 1.6 Hz,
s Cx3 (m 2H); 7.36-
m 2H); 2.36 (s,
10.39 (s, 1H);
7.80 (ddg4J =

1H);

1H);

3H),

0 7.60-7.52 (m 3H);
7.29 (m 2H; Ns O
cl 445.0
8.79 (dd,
8.3,

J
.6 Hz,

4-11

( 3ROT/NE2006/000123

7.71-7.63

7 Q2. A7

/ _\ NHCCI)(S 2H)

760750(m 3|—D

1H);
0

—o~71" \TI‘; LI‘I},

4212 '~ (300 MH
1H);

111)
c, 7
F(m

©  8.75
8.2, 1.6 H

(dd, J

7.84 (dd,

7 dl

4
de,
J
. 53
d;

4.

411
7. 67

)

5

(3003MfE, GBIl B0 °C):

1§7§€dd( gd 4.6, £7 Hz, 1H);

, 07 Hz, 1H),
- f1)3%7.48-7.41
43&1 /5= 8.3, 4.6

(m, 2H);
%7 7 7 (m, 2}#

7. 50-7.#3 \ CN (m 2

7.21-7.13
0C: 8.71

8.2, 1.7 Hz

(m 2H);

8 c
7.

6 (dd, *

4. 6,
58-
7.

l{ 386, 0

3(390 Mg, DMSQ-ds, 30 °C):

8.79 tdd, 3006 M6 Hz, 1H);

Hz.80 144), .7 = 8.371.681z, 1H);
" .664132 (m, 3H); 7.47-7.41
D (th "PHFHY 36-7.29 (m, 2H);

7.28-7.22 (m, 2H); 2.36 (s,
3H).

Cl

wn=0

NHCOCH;3

o=

dsleke

sk

(300 MHz, DMSO-dg, 30 °C):
10.39 (s, 1H); 8.79 (dd, J =
4.6, 1.6 Hz, 1H); 7.80 (dd, /=
8.3, 1.6 Hz, 1H); 7.71-7.63
(m, 2H); 7.60-7.50 (m, 3H);
7.50-7.43 (m, 2H); 7.32-7.24
(m, 2H); 2.08 (s, 3H).

ct

/4
2N
N
O=tp=

Cl

4212

s

(300 MHz, DMSO-ds, 30 °C):
8.84 (dd, J = 4.6, 1.7 Hz, 1H);
7.84 (dd, J = 8.3, 1.7 Hz, 1H);
7.69-7.61 (m, 1H); 7.60-7.53
(m, 3H); 7.40-7.35 (m, 2H);
732 (ddd, J = 8.1, 74, 1.3
Hz, 1H); 7.17-7.09 (m, 2H).

Cl

411,2

Heskek

(300 MHz, CDCl;, 30 °C):
8.75 (dd, J = 4.5, 1.6 Hz, 1H),
772 (dd, J = 8.2, 1.6 Hz, 1H);
767-7.61 (m, 4H); 7.50-7.43
(m, 2H); 7.36 (dd, J = 8.2, 4.5
Hz, 1H); 7.21-7.13 (m, 2H).

(e}

w A
==

386,0

Hesfeste

(300 MHz, CDCls, 30 °C):
871 (4d, J = 4.6, 1.7 Hz, 1H);
7.68 (dd, J = 8.2, 1.7 Hz, 1H);
7.58-7.48 (m, 3H); 7.45-7.39
(m, 2H); 7.38-7.29 (m, 3H);
7.18-7.12 (m, 2H).

C

2

o

N F
O=tn=

CN

411,2

(300 MHz, CDCls, 30 °C).
8.75 (dd, J = 4.6, 1.6 Hz, 1H);
7.80-7.75 (m, 2H); 7.72 (dd, J
= 8.3, 1.6 Hz, 1H); 7.69-7.66
(m, 1H); 7.55-7.45 (m, 3H);
7.36 (dd, J = 8.3, 4.5 Hz, 1H);
7.20-7.13 (m, 2H).




"Ns 0 7.18-

CDC13, 30 O):
W@ 280072095 (m 2H);

7.12 (m 2H).
8.75 (dd, J
7.72 (dd,

9 cl
= 4.6, 1.6 Hz,

411,2 * *

J O 8.3,

(300 Mz,

1H);
1. 6 HeCT/HERQ06/000123

7.69-7. 66
(dd, J

s (m 1H);

8.3, 4.5 Hz,

7.55-7.45 (m 3H);

1H);

Ns o 7.36

46N 7.20-7.13 (m 2H). WD

2007/ 072095 PCT/ HU2006/ 000123 45 10 O 387 2 J' (500

10

VHz, —DIVBG U6;

25O
1H);
/- \
(m 4H); 7

bHz 13,
§1<82\§ dd,
2. 48=x. 43

1H) ;

80
d, |9
8. 3,
(m
8. 77

3%95(dc

30 7.26
30 O):
=8.3| 1.7
(m 2K); 7.
2.97-2.187 (1

A=

U7

M2 )T
I~ J
1.6 I—
2H) .
(dd,
Hz, 1H)
40 (dd
n 2H);

(5 2 25 °C);

8,80 1\5 8 (dd, J
1.12 97 (ddd,
Y =

842 QS 167Hz 1H); 7.83
(ddg J7= 5837 15 Hz, 1H);
759358@:1 4 7.30-7.26
(o, 20H)1. 57 (m

11

2. *k kX% (300

@2753(m

1.20 (m

6 Hz, 1H):
25 (s, N

CH;

P896,2 0. §1+(t ,
MHz, DIBO- df
7.83 (dd, J
BH) ; 7.38-7.3
g oN

dFg= ),
30 @
8. 3,

1 s7\

@obzMHz3HIDCE2 30 °C):
)8 77 §1d83 —(zd@I 1.7 Hz, 1H);
'1.7 Hz, 1H);
Y7 56“7 siﬁ)m $Y.48-7.43
(m, 2H); 7.40 (dd, J = 8.3, 4.6
Hz, 1H); 2.97-2.87 (m, 2H);
1.70-1.57 (m, 2H); 1.38-1.20
(m, 2H); 0.81 (t, J = 7.3 Hz,
3H).

12

Ci

421,2 ok

Hesfeske

(300 MHz, DMSO-dg, 30 °C):
8.83 (dd, J = 4.6, 1.6 Hz, 1H);
7.83 (dd, J = 8.3, 1.6 Hz, 1H);
7.62-7.53 (m, 3H); 7.38-7.31
(m, 2H); 2.59 (s, 3H); 2.25 (5,
3H).

13

391,9 wok

Hesiesk

(300 MHz, DMSO-dg, 30 °C):
8.81 (dd, J =4.6, 1.6 Hz, 1H);
8.10 (dd, J =5.0, 1.4 Hz, 1H);
7.84 (dd, J = 8.3, 1.6 Hz, 1H);
7.63-7.58 (m, 2H); 7.56 (dd, J
= 8.3, 4.6 Hz, 1H); 7.45 (dd, J
= 3.9, 14 Hz, 1H); 7.41-7.34
(m, 2H); 7.15 (dd, / =5.0, 3.9
Hz, 1H).

14

Cl

4052 | ww

ek

(500 MHz, DMSO-dg, 25 °C):
8.84 (dd, J = 4.6, 1.6 Hz, 1H);
7.83 (dd, J=8.3, 1.6 Hz, 1H);
7.64-7.60 (m, 2H); 7.58 (dd, J
= 8.3, 4.6 Hz, 1H); 7.40-7.35
(m, 2H); 2.20 (s, 3H); 2.05 (s,
3H).

15

Cl

Hk

Seokesk

(300 MHz, DMSO-dg, 30 °C):
10.74 (s, 1H); 8.76 (dd, J =
4.6, 1.6 Hz, 1H); 7.77 (dd, J =
83, 1.6 Hz, 1H); 7.56-7.48
(m, 3H); 7.31-7.21 (m, 4H);
7.01-6.93 (m,2H).




x3C 3H).

W®2@7/012045 Hz ,
\ 7.63-7.58 (m 2

CO: 8.81 (dd, J

1H);
1H); 7.45 (dd,

13 d 391,9 ** *
= 4.6, 1.6 Hz,
0 7.84 (dd, J

. 56

1
~ o~

(dd J

Ns o

7.41-7.34
14 CI 405,

(300 MHz, DMVMSO d6, 30

1H); 8.
8.3, 1.6 HzPCI/HU2006800123

10 (dd, J =
= 8.3, 4.6 Hz,
(m

2 * k%

16

J
2H); 7.15 (dd, J

7. 31 7.21°(m 4H):
007/ 072095 PCT/ HU2006/ 000123 46 16 cl

Mz, CDC13, 30 O):
7.80 (dd, J =

8.3, 1

6. 93

8.75 (dd, J

7.48 - (

Hz,

(m 2H)

x 4.5,
7.55-1.

(33 %ﬁ"cﬁcr;, 30 °C):
'8 2‘2@6 g5, 1.6 Hz, 1H);
7.80.4dd, $ =0%3,(1s6 Hz, 1H);
@p: (m, ZH)7 4 46-7.40

1H)(m,2H7};77-691&1d J=83,45

Mz, BH);;2.68 (it, J = 12.0,
3L Y8 1H);1.98-1.72 (m,

43&2 %é/% 1;(3@9 3H); 1.20-

17

7 46-7- 40— N——(m

o

wn=0

7
=z

“F
(]

yaw (IR | 1

(‘53’00’ ’Mf—iz]jMSO-dg, 30 °C):
8.81 (dd, J = 4.5, 1.6 Hz, 1H);
7.86 (dd, J = 8.3, 1.6 Hz, 1H);
7.60-7.54 (m, 3H); 7.37-7.26
(m, SH); 7.16-7.11 (m, 2H);
4.61 (s, 2H).

18

462,1

Hesieske

sk

(300 MHz, CDCls, 30 °C):
8.71 (dd, J = 4.6, 1.7 Hz, 1H);
7.69 (dd, J = 8.3, 1.7 Hz, 1H);
7.63-7.50 (m, 6H); 7.50-7.38
(m, 5H); 7.32 (dd, J = 8.3, 4.6
Hz, 1H); 7.22-7.15 (m, 2H).

19

Ci

421,2

desfesk

(300 MHz, DMSO-dg, 30 °C):
8.83 (dd, J = 4.6, 1.6 Hz, 1H);
7.83 (dd, J = 8.3, 1.6 Hz, 1H);
775 (dt, T = 7.2, 2.0 Hz, 1H);
7.62-7.51 (m, SH); 7.29-7.21
(m, 3HD.

20

sesfe

(300 MHz, DMSO-dg, 30 °C):
8.79 (dd, J = 4.6, 1.6 Hz, 1H);
7.84 (dd, J = 8.3, 1.6 Hz, 1H);
7.64-7.50 (m, SH); 3.42-3.28
(m, 2H); 2.54-2.39 (m, 2H);
1.63-1.49 (m, 2H); 1.44-1.22
(m, 1H); 1.06-0.86 (m, 2H);
0.82 (d, J = 6.6 Hz, 3H).

21

\
=0

7
z
7]
o=t
;zm
a

desfesk

Heskss

(300 MHz, DMSO-ds, 30 °C):
8.77 (dd, J = 4.6, 1.6 Hz, 1H);
8.72-8.55 (brm, 1H), 7.83
(dd, J = 83, 1.6 Hz, 1H);
7.63-7.56 (m, 2H); 7.54 (dd, J
= 8.3, 4.6 Hz, 1H); 7.52-7.46
(m, 2H); 7.36-7.28 (m, 2H);
7.23-7.16 (m, 2H); 4.02 (s,
2H).




Hz, 1H); 2.68 (tt, J = 12.0, s o0 3.4 Hz, 1H);
1.98-1.72 (m 4H); 1.70-1.36 (m 3H); 1.20- 0.96 (m
W@Re)o7/01209C **' ~ (300 MHzDVSO d6, 30 C): 8. 81r(THU26/000123
4.5, 1.6 Hz, 1H); 7.86 (dd, J = 8.3, 1.6 Hz, 1H);
7.60-7.54 (m 3H); 7.37-7.26 Ns o b (m 5H;
7.16-7.11 (m 2H); 4.61 (s 2H) 18 cl 462,1 ~:**
o) ] =

. Q ’_I’I Al L
: u._J.\Au,\J 4.0, J./FIZ,
14002 117 ) 11 | 7.63-7.50 (m
sf (m 5HYy; 7.32 (dd,] J = 8.3, 4.6 N
15 (m 28H). 19 O 421,2 (300 M,
.83 (dd, J = 4]6, 1.6 Hz, 1H): 7.83
Hz, 1H); 0 7|75 (dt}, J =7.2, 2.0
\| 7.62-7/51 (m 5H);| 7.29-7.21 ci
G- BYEe-dg—36—Q— 879 (Ut I
H | *P%84 (dd, 1 =8.3, 1.6 Hz, 1H: 0
©'B.42-3.28 s{NO-CHY (m 2H):
Ns 07163149 (M 2H: 1.44-1.22
m 2H: 0.82 (d, |J = 6.6 Hz, 3H)
F 397,5 *
R SOZQ—CH3
CHj
a MS(ED | *
463
IR sor< >—Br
CH 3802 | *
CH;,
I D-so,
CHy 380,2 *
A\
\N| ) SOZ@CH3
I MS(ED | * Rk
453
CFs
| N-50,




21 cl **~ *** (300 MHz, DMSO-d6, 30 C: 8.77 (dd, J

= 4.6, 1.6 Hz, 1H); 8.72-8.55 (brm 1H), 7.83 (dd, J
We2@78720956 Hz, 1H); S N 7.63-7.56 (m 2H); 7.Bdr/fgdgo6®00123

117 0 Ns oci =8.3, 4.6 Hz, 1H); 7.52-7.46 (m 2H);

7.36-7.28 (m 2H); 7.23-7.4% (m 2H); 4.02 (s, 2H).

WO 2007/ 072095 PCT/ HU2006/ 000123 47 22 cl 400,2 /

XSEr—(1—23—F 418245 S GH—3—T—C€—24—F
29 $3225 |G MY(E) 4 463 \ Sz /
> * CH3 Sof / \ NS _ 27 CH3
30 F MS (EI): | * (500 MHz, DMSO-ds, 25
412 °C): 8.84 (dd, J = 4.5, 1.6 Hz,
N 1H); 8.23-8.19 (m, 1H); 7.83
=
[ D-so (dd, J = 8.3, 1.6 Hz, 1H);
N S
. 7.64-7.59 (m, 2H); 7.57 (dd, J
= 8.3, 4.5 Hz, 1H); 7.37-7.31
(m, 2H); 7.31-7.26 (m, 2H).
31 Cl 4041 | *
F
g | N SO,
32 Ucm MS(ED | *
N o 397
o
33 Cl 455,1 ok sesfeske
= .
I D-so, c
Cl
34 Cl 4721 | *
CF;
=
[ H-so,
F




S02 / CH3 NS 28 A Ms(El) * *** 453 |/ CF3 Sot [/ \
N S _ WD 2007/072095 PCT/ HU2006/ 000123 48 29 F 395, 2
W0 20008720802 / \ NS 30 F M5 (El): * (500 MHz, POIVBO2@6/000123
25 412 C): 8.84 (dd, J = 4.5, 1.6 Hz, CN 1H);
8.23-8.19 (m 1H); 7.83 S0249 (dd, J = 8.3, 1.6 Hz,
1H) NS F764759(m 2|—|) 7.57 (dd, J = 8.3,

: M [ &) [ #%81- [. 20 (T 2H)~
35 ﬁog 2| (J. _CH3 MS(EI) * 397 N
455, 1|** *¥* S02 / \ cl
36 CH, MS(FIB) | * *
1/5 398
N CN
%
Oyl
\N S /
37 CH; 400,2 *
Cl
=
| D SOy
38 o AT
CN
%
g
39 ol} 418,2 #
F
T Mso, CH;
40 aI 4291 | ® |
F
%
[ H-so,
CN




a~N s @

W286/00i485 MS( FI B)

_ 34 A 472,1 *
PCT/ HU2006/ 000123 49 35 CH3 400,2 * **~

* %

CF3 NS o
398 N CN 02 ~ ~

F WO 2007/ 072095

Sc/ \ C1L N
S S -PeT/HU286/000123

CH3 400,22 * Cl1 S02 6 NS 38 cl 411,2 * * CN rS02 ~
~NS 39ci 418,2 * | F S0 d 429,1 * ** F N S CN
a1 i 3561 |*
cl
“ TN SOZ—Q—CI

42 cl 411,2 *
7T SOZ-QCN

43 Cl 456,0 *

] N SOZ—Q—CI
o’ N7 S
44 Cl 4142 #
CH,
Z
[ D-so,
CH;,

45 cl 719 |+
~ § S Br
T
N S

46 0 MS(ED | *

() 394

N AT NERENENEN
2

47 ¢l 464,1 sl
-
\
H3C\N \Nl S sor©—c1
Su,




WD 2007/ 072095 PCT/ HU2006/ 000123 50 41 cl

Sot cl ~ Ns 42 - cl 411,2 * so CN Ns c
wadse)7072095\ so2 cl cl \Ns s 44 cl , CPEI/HBARN 6000123
NSCH3 45 cl 471,9 S Br SOZ cl NS 46 o
394 N ........ so2 & r5IN S 47 ¢!
H3~N N S
48 ¢l 416,2 * *
\/ | \ so2 OCH;
49 436,6 *
figﬁ He
50 435,1 #*
~ | N S0y
cr NS
CHj
51 Cl 4462 Aok
T Dso;
o N7
CN
52 F 305,2 * *
~ I N-s0,
CN
53 CH; MS(ED) | * Ak
390
=
I N30,
\N S
CN
54 F 404,3 *
Cl
A Mso,
\N S

456, 1 ci




CH3 WO 2007/ 072095 PCT/ HU2006/ 000123 51 48 cl
3 sot /_\ cl

sot oCH3 N s 49 cl
W@ 3H;707203Dt
F 395,2 *
S02/ \

436,6 *

Cl N s CH3 51 ci
sot / \ NS _CN 53 MS(EI)
NS CN 54 F 404, 3 57cl

446,2 **x

416, 2 *
H2N N 50 cl

"t/ BT/8N2006000123
* **  CH3 390

cS2-rjN S WO

2007/ 072095 PCT/ HU2006/ 000123 52 55 F 384,0 * CH3

55 F 384.,0 &
56 cl 4282 | weE
HyC
~ m D-so, CH,
HyC
57 Cl 456,0 *
al
7N SOZ—Q-CI
58 cl (FAB) * (500 MHz, DMSO-ds, 25
438 °C): 7.99 (dd, J = 8.8, 7.5 Hz,
1H); 7.61-7.51 (m, 6H); 7.35
b SOz“@'Cl (dd, J = 8.8, 1.4 Hz, 1H);
N S
N 7.31-7.24 (m, 2H).
59 CH, MSEIB) | * ”
391
Set=e
CN
60 o INERE
7N 302~®—c1




S02 o N S 56 ci

428,2 H3C Sot CH3 N S H3C 57 ci

456,0 ci jso2 Jc' NS 58 C (FAB) * (500 M,
wWOrMBQ0TH9s 25 438 C): 7.99 (dd, J = 8.8, 7.5 HeCT/HUR{)0G/000123
7.61-7.51 (m 6H); 7.35\ sot / \ ci (dd, J = 8.8, 1.4
Hz, 1H); CN S 7.31-7.24 Gf 2H). 59 CH3 MS(FIB) * *
391 SC2 NCN 60 ci 421,1 * 1sot ci NS _ WD
61 | 2007/ 072095 PCT/HUZ08R/ GU0OTZ3 53 61 F| 384,0 CH3
f1J3SQ2¢J N S 62 C |VS(ElI) | 413
CH;
e
62 o MS(ED) | *
413
7T soz~<;>‘c1q3
CH;
63 I MS(E) | *
433
TN SOZQCH3
Cl
64 CI 4412 | *
~ | ) SOz
CHs0” N7 S
CN
65 cl 4292 | *
(300 MHz, DMSO-ds, 30
°C): 8.14 (ddd, J = 7.7, 1.5,
\/ TN SOZ_Q 1.1 Hz, 1H); 8.00 (dd, J = 8.8,
N7 TS o 7.5 Hz, 1H); 7.86 (ddd, J =
8.0, 2.0, 1.1 Hz, 1H); 7.75-
7.65 (m, 2H); 7.59-7.51 (m,
2H); 7.36 (dd, J = 8.8, 1.6 Hz,
1H); 7.27-7.19 (m, 2H).
66 MS(FIB) *
N 402
=
| N-50,
CN




SOz CH3 NS CH3 63 O MS(EI) 433 SOZ CH3 ~I NS _

C 64 C 441,2 Sot CH3C-N CN 65 O 429,2 (300 Mz,
worMBQ0H9s 30 C): 8.14 (ddd, J = 7.7, 1.5, SOPCT/HU2M06/000123

Hz, 1H); 8.00 (dd, J = 8.8, NS N7.5 Hz, 1H); 7.86

(ddd, J = C8.0, 2.0, 1.13%&, 1H); 7.75- 7.65 (m

2H); 7.59-7.51 (m 2H); 7.36 (dd, J = 8.8, 1.6 Hz,

67 ), 7 2K 7- 19 1M JHisEeh VMS(kTB)” [402 nj \ Sot [
\ NS 9687/ 07208 PCT/ HU2006/ 000123 54 67
VS( FI
N S :
CN
68 cl 45472 | *
R SOZ—Q—CFs
69 CN MS(ED) | *
401
=
[ D-so,
CN
70 cl 4162 | *®
OCH;
g | N SOy
71 ci 4202 | *
CHs
\N S CH3
72 Cl 466,1 ol
NO.
-
A\
,\Cl\g)z—@—Cl
73

=N MS(ED) | *
/ 377
\ CN
e
N S




ocx3 407 S02--,/ N S CN 68 cl

S 69 CN MS (El)

55 74 F MB(El) 428

454, 2 .
401 Sot / \ NS _CN 70 cl
SO2 / _\ Nedd/BUGHB/000123
NS 73 -N MS(El)
NS _ WO 200799072095 PCT/ HU2006/ 000123

w@3/088992 NS _ 71 cl 429,2 C14
72 cl 466,1 ** NO SOz ~~ C1
CN 1 SCz / \

S&Z /~\ CF3 N
416, 2

377

74 F MS@ED) | *
428
CN
ge e
cr NS
75 F MS (ED: | # | #* | (500 MHz, DMSO-ds 25
412 °C): 8.13 (dm, J = 7.9 Hz,
_ - 1H); 7.99 (dd, J = 8.8, 7.6 Hz,
N .
B W d 1H); 7.82 (dm, J = 8.1 Hz,
1H); 7.72-7.66 (m, 2H); 7.36
@d, J = 8.8, 1.4 Hz, 1H);
7.36-7.29 (m, 2H); 7.29-7.22
(m, 2H).
76 ¢l MS(ED) | #*
437
F
7N sm@
o NS
77 cl MSED | *
421
F
Ty
78 F 3882 * ok
F
)
79 o MS (B | * | * (300 MHz, CDCh, 30 °C):
434

HN

7N 502@c1
N S

N

8.38-8.27 (brm, 1H); 7.50-
7.38 (m, 4H); 7.36-7.28 (m,
2H); 7.19-7.09 (m, 2H); 6.96-
6.87 (brm, 1H); 2.52 (vbrs,
2H).




4~' Xz CNO N 75 F M5 (El): * “** (500 MHz, DVSO d6, 25

412 ©Q: 8.13 (dm J = 7.9 Hz, CN 1H); 7.99 (dd, J =
w@287/07208s Hz, /1 Sol ~N S - 1H); 7.82 (dm J BCBHU2045/000123

1H); 7.72-7.66 (m 2H); 7.36 (dd, J = 8.8, 1.4 Hz,

1H; 7.36-7.29 (m 2H); %629-7.22 (m 2H. 76 cl

I\/IS(EI)** 437 \ | F [/ \ SOz /- d

|\W oA wl BAY Zeod o N

V(=) 4231541

|
N 882
79 ¢l MBS (El). *|* (300 |VHz, [CDC13,[30 O): 434
.3 :

8.38-8.27 (brm 1I—P; 7.50-| \ HZN 7.38{(m 4H);
7.36-7.28 (m SQzj/-\ d 2H); [7.19-7;09 (m 2H);
6.96- =N S 6. 87 (DIgE5 ¢ = 52 {Lvhrs ZH . WD
80 2007/ 072095 PCT/ HU2 g%G?O 0123
81 Cl MSED | *
451
T Soso, CHs
o NS
F
82 F K * et
d N SOZQ-CPQ
\.N S
F
83 411,2 * *
Cl
F
[ -so,
CN
84 H;C_ MS(FIB) | #*
o 407
o)
CN
85 o 514,2 e




56 80 O 455,9 = = S02f 1 C NSO 81cl MSEHI)
'X 451 so f~l CH3 C Ns 82 Fx SOZ/ CH3 NS 83
wdido7d7206d O CN 84 H3CQ\ MS(FIB) 0 407 say PNCBHCR8H00123
C 514,2 CH3SO2 ] S cr ~N S WO 2007/ 072095
PCT/ HU2006/ 000123 57 86 cisMs (El): ° (500 Mz,
DVBO-d6, 25 462 C): 8.22 (ddd, J = 8.4, 2.3, \ cN
86 [-° M4 Il 7. 00 T \& EP{ * (500 MHz, DMSO-ds, 25
462 °C): 8.22 (ddd, J = 8.4, 2.3,
CN 1.3 Hz, 1H); 7.88 (d, J = 8.7
a0 SOZ_Q Hz, 1H); 7.67-7.61 (m, 3H);
croNT TS y 7.59-7.54 (m, 2H); 7.27-7.22
(m, 2H).
87 cl 4222 | *
F
)
\N S
F
88 cl 4281 | *
CH
SNTTS CH,
89 cl MS (EI): | # otk (500 MHz, DMSO-ds, 25
435 °C): 7.99 (dd, J = 8.7, 7.6 Hz,
_ , 1H); 7.60-7.55 (m, 2H); 7.45
\N‘ S\ SOz‘QCHa (t, J = 7.7 Hz, 1H); 7.35 (dd,
F J=18.7, 1.3 Hz, 1H); 7.30 (dd,
J = 80, 1.8 Hz, 1H); 7.29-
725 (m, 2H); 7.12 (dd, J =
9.0, 1.8 Hz, 1H); 2.27 (d, J =
1.5 Hz, 3H).
90 Cl MS (ED): | * Ak (500 MHz, DMSO-ds, 25
446 °C): 823 (dm, J = 84 Hz,
CN 1H); 8.03 (dd, J = 8.8, 7.5 Hz,
7N SOE,Q 1H); 7.67-7.61 (m, 2H); 7.59-
NS ! 7.54 (m, 2H); 7.38 (dd, J =
8.8, 14 Hz, 1H); 7.28-7.22
(m, 2H).




sot /| Hz, 1H): 7.67-7.61 (m 3H: d Ns F 7.59-7.54
(m 2H): 7.27-7.22 (m 2H). 87 cl 422,2 F S® NSF
w@300Ti072028, 1 CH3 sot-\ N S CH3 89 cl M (El)PCT/HU2§06/000123
(500 MHz, DMBO-d6, 25 435 C): 7.99 (dd, J = 8.7, 7.6
Hz, 1H); 7.60-7.55 (m 2H)sg 7.45 Sot cH3 (t, J = 7.7
Hz, 1H; 7.35 (dd, FJ =87, 1.3 H, 1H; 7.30 (dd,
F—=05- —8—Hz; 1'r|l)' ‘*L Ld #+I| L‘I)
a1 |- .8 Hz, 1H); é@( 1.5 Hy (5%%1%41% ﬁMﬁgdG’ 25
( 0 Mz, DVBO4d8, 25 446 O: 8 XB)(8c84r(dd,]J 4.5, 1.6 Hz,
8. CN 1H); 8.03 (dd, [ = 8|8, 7.
1 7767-7.61 (m 2H): 7.59- S [7.54 (ani’rB%ﬁl?s(m 1H); 7.83
( F/8\8.ock 4 Hz, 1H): 7.08-7.224dm 2H)3 YO 1y 1H
> B\B¢T/ HU2006/ 000123 58 @'y 213, Y8 Hz, 18);
. 7.64-7.59 (m, 2H); 7.57 (dd, J
= 8.3, 4.5 Hz, 1H); 7.37-7.31
(m, 2H); 7.31-7.26 (m, 2H);
3.90 (s, 3H).
92 CF; MS(ED | *
460
N
Z N soz—Q—a
93 CN MS(EI) |
417
N
~ I soz—©—c1
94 CHy MS(ED | *
406
N
Z T SOZO—Q
95 (5“3 496,2 sl
N CN
N S
Q
CH3




91 cI MS (El): (500 MHz, DMBO-d6, 25 433 C): 8.84
(dd, J = 4.5, 1.6 Hz, 1H): 8.23-8.19 (m 1H); 7.83
W@ a070048s (dd, J = 8. 3, 1 6 Hz, 1H); N _ F 7.8BdFAU2®6/000123
(m 2H); 7.57 (dd, J =83, 4.5 Hz, 1H 7.37-7.31
(m 2H: 7.31-7.26 (m 2H):593.90 (s, 3H). * 92 CF3
MS (El) 460 NQ$SOZ Qd 03 CN M5 (EI) ** 6 417 N
S62 ot N-S 94—CH3—WG~(Eh 406 S
96 s o5 5406, 3 ** ol Tsoz | _NSGob‘MH DMS’Odg, 25
°C): 8.77 (dd, J = 4.5, 1.5 Hz,
N CN 1H): 8.55 (dd, J = 8.4, 1.5 Hz,
fl/\ng 1H); 8.36-8.29 (m, 2H); 8.19
N7 TS . (ddd, J = 7.8, 2.4, 1.6 Hz,
1H); 7.54 (dd, J = 8.4, 4.5 Hz,
1H); 3.27-3.18 (m, 2H); 3.03-
2.95 (m, 2H); 1.65-1.49 (m,
3H); 1.10-0.99 (m, 2H); 0.96
(d, J = 6.4 Hz, 3H).
97 cl MS * (500 MHz, CDCls, 25 °C):
leS‘g‘B): 8.38 (d, J = 2.3 Hz, 1H); 7.64
. (d, J = 2.3 Hz, 1H); 7.50-7.41
| ;\ SOZQCI (m, 4H); 7.36-7.30 (m, 2H);
N
7.19-7.13 (m, 2H).
98 oH MS(ED) | *
408
N
~ IR 502@c1
99 OH MS(ED | #*
d 408
N
=
I SOZ—QCI
100 CH, 3531 | *
\N/CH:),
—
] N soz~©—c1
N S
101 Cl 4512 *
HCL
\/ R 3024©—c1
N S




wa 2870z2095 N CN 1H) ;
8.36-8.29 (m 2H);

r CH3 WD 2007/072095 PCT/ HU2006/ 000123 59 96 CH3

416,1 (500 MHz, DMBO-d6, 25 C©): 8.77 (dd, J = 4.5,
8.55 (dd, J =8.4, 1.5 Hz,P CLHH 02006/000123

8.19 Csoz_| NF(ddd J=78

4, 4.5 Hz, 1H);

2.4, 1.6 Hz, 1H); 7.54 (dd, ¢§ =

327318(m 2H);

3. 03- 295(m 2H):

1.65-1.49 (m

46W \u jli_ 6, A LI 3]_& L\_-I- > -
102 F13.725 18 |(FaB) : | @034/, DYISO-ds, 25 °C):
b3 ¢ (d,| J =|2.3 Hz| 8.88dd, /=74, 5.4 Hz, 1H);
m 4H);| 7.36-7.30 {m_2H_ NS
8 OH MB(EI) ['1 J 40@611%-%&“421(1); 7.52-7.44
** €408 N S02 f ) S5y, FaN@, 7 = 11.2,
54 Hz, 1H); 7.28-7.23 (m,
2H).
103 Cl 4372 ok
OH
g TR SOQQCI
104 </§H3 4222 | *
N
H,N.
msoz Cl
105 MS(FIB) | %%
5’% 436
-
2
A\ 0y
106 e MS(ED) | #**
(i? 407
N
m’SOz Cl
\N S
107 CH; 4232 %
O
HO.
—
M50, ci
108 SO,CH; 4641 ek




W@ 3@0/0Mde5s DVSO-d6, 25 C): 8.83 (dd,

NCH3 Sz / \ d NS _ 101 cl 451,2 H3CO sc / \ Cl
N S WD 2007/ 072095 PCT/ HU2006/ 000123 60 102 cl - *
J = 7.4, PET/AURING/000123
1H; F\ 7.61-7.55 (m 2H); 7.52-7.44 [ ~\ / \ (m
AH); 7.44 (dd, J = 11.2, §9z--0-cl ~N's 5.4 Hz, 1H);

/
S
7.28-7.23 (m 2H). 103 C 437,2 ** OH\ / sot cl N
N- 65

S 104-CH3—422 2 N-HZN11-SCp—Ch—N-5-105—0~y—MS(FHB)
109 e 836 N so| b1 s |The dHe MS(EI) ** No 407
N soz—©—c1
110 - MS ¥ (400 MHz, DMSO-ds, 25
(FAB): °CY: 8.85 (dd, J= 4.6, 1.5 H
CN 412 )' . ( 9 VT Ty L Z,
1H); 8.24 (ddd, J = 8.5, 2.4,
Z N
. g % 1.3 Hz, 1H); 7.86 (dd, J = 8.3,
N
B 1.5 Hz, 1H), 7.69-7.65 (m,
1H)! 7.63 (ddd, J = 7.7, 2.4,
1.7 Hz, 1H); 7.60-7.51 (m,
2H); 7.46-7.38 (m, 1H); 7.13-
7.05 (m, 2H).
111 o, 3782 | #w
NH\(O
NH
NH\(O
NH
113 4213 | *
Cl
Z TN soz-©‘c1
114 4041 | *




N so, ¢l (XS 107 CH3 423,2 * NHO/ socl ~ S 108
SCRCH3 464,1 *** S02 / cl ~N S WD 2007/ 072095
WESHDOH6/ 000123 61 109 F 404, 1 \ sot cl , NCBHD2@6H00123
M5 * (400 MHz, DMBO-d6, 25 (FAB): C): 8.85 (dd, J =
4.6, 1.5 Hz, ON 12 1H); 8.@% (ddd, J = 8.5, 2.4, \
Sot \ 1.3 Hz, 1H); 7.86 (dd, J = 8.3, Ns F 1.5 Hz,

1 LN =2 0O LGI—

) e 7.’\3:((1'1'[]', J—=T7-7, 2. 4, 1.7
15 4y : ‘51 (ML 1770 46-7.38 [(m 1M 7. 13-
7.05 (m . CH3 378,2|*** |NHro NH SOz / \ OCH3
~H,N.
116 MS(EL) |
485
117 MS(EI) | sk
426
118 F MS(ED) | #¥
487
<,—N
0
119 MS * (400 MHz, DMSO-ds, 25
(FAB): °C): 8.51 (d, J = 8.7 Hz, 1H);
| 440 8.02-7.94 (m, 2H); 7.78-7.70
& (m, 2H); 7.59 (d, J = 8.7 Hz,
d 1H); 3.23-3.11 (m, 2H); 3.06-
N
fjf& 2.96 (m, 2H); 1.63-1.43 (m,
B soz—Q—m ‘ .
o Ss 3H); 1.18-1.03 (m, 2H); 0.95
(d, J=6.3 Hz, 3H).




r-NS 112 CH3 382,
421,3 * c¢i sot ci

1 ~ k%

NS 114 -

NHyO NH SOz / \ ci

404,1 *

S 113
FSo/ \ G N

W&200780029007/ 072095 PCT/ HU2006/ 000123 62 115PET/#1U9005/000123

HON so /\ O N s 116 NHSO2CH3 NS(El) 485 N
XIso2 Dcl r-NS 117 0 MS(Bj) *** S 426 O N r- 1 ~
S02 ~-L C1 N S 118 F M5(El) ***
120 H3C\O 446,3 Adecke
N (o}
7
NH
m502‘©—ocﬁ3
121 436,2 Ak
N\(O
NH
122 | BCl 4512 otk
K/NYO
NH
4
\
123 Cl MS (ED): | * '"H NMR (500 MHz, CDCl;,
437 25 °C): 8.62 (dd, J = 2.8, 0.8
. Hz, 1H); 7.49-7.42 (m, 4H);
o) SOZ—Q—Q 7.40 (dd, J = 8.4, 2.8 Hz, 1H);
N S
7.35-7.30 (m, 2H); 7.18-7.14
(m, 2H).
124 o 4703 |
125 Cl 436,1 %
NH,
=
I N-so, cl
126 F 418,2 #
I D-so, OCH;,
F




487 O NS02 ~~CL NS _ 119 M5 * (400 MHz, DWVSO d6,
25 (FAB): O: 8.51 (d, J =8.7 Hz, 1H); 440
W@202/0720931 (m 2H); 7.78-7.70 CH3 (m 2H); 7.BOr/{t2008/000123
= 8.7 Hz, 6N 1H); 3.23-3.11 (m 2H); 3.06- s022.96
(m 2H); 1.63-1.43 (m ~_~6&i G ~N S 3H); 1.18-1.03

(m 2H); 0.95 (d, J = 6.3 Hz, 3H). WD 2007/ 072095
934185¢U

127 H3 4463 Ny0|™ NH SOZ OCH3
N'lr ONH SOZ|~ ~Cl NS _ 122
I O NH 502--(/ -\ @d NS 123 cl
MHz, CDC13, |437 2% C): 8.62 (dd,
128 al 4342 #*

129 O MSED | *
378

X S

130 F 422,1 *

131 419,2 *
HN { F
\Nl ) soz~©‘01
132 413,2 *
CN
F
=
[ D-so,
F
133 rl{l MS(ED) |
N\N 376




, 1H); 7.49-7.42 (m 4H); F sot”"~ d 7.40 (dd, J =
8.4, 2.8 Hz, 1H; NS 7.35-7.30 (m 2H); 7.18-7.14
WO 078095 124 A 472,3 CH3 CH3-N\ / / CH3 SPCTHN266/000123
CH3 125 ct 436,1 NHZ \ | / \ Sot /~\ CI NS 126 F
418,2 sot OCH3 ~I "N S S$5-1q WO 2007/ 072095

Hz

PCT/ HU2006/ 000123 64 127 F 418,2 * QSO (OCH3 S _ N

13¢ |S 1Z8 Clr 384,27 ~N\S@EtZP+7 ~ MS(EN)
428
135 4642 | *
136 a1 429,2 *
CN
=
[ H-so,
F
E
I soz—©-01
138 F 447,2 *
139 431,1 *
140 H(OB 4234 *
N
f\/](f\&soz c
I \N 5




N378 S _ r-N) SOZ cl 130 F 422,1 * FSOZCl NS _
131 - 419,2 2N F S02 C1 N S '132 413,2 * CN F SOz

WO 200R0p5 133 4-N MS(EI) ** 376 r N S WO 20871/@0208800123
PCT/ HU2006/ 000123 65 134 F F MS(EI) * 428 N1 S -
r-N SOz ClL 135 O 464,2 ** 64N\" CHCL N 136 Cl 429,2 *
JCN N S

- | 141 (TF 397.4 *
N

=z

N S

N

*  K; <500nM
*¥* - 500nM<K; < 1500nM
*#%k K, >1500nM
"H NMR spectra were obtained on a Varian Unity Inova 300, Varian Unity Inova 500 or on a
Varian V-400 spectrometer. Chemical shifts are reported in parts per million relative to TMS
as internal standard.
The invention is further illustrated by the following non-limiting examples.
10
Examples
Example 1
(4-Chloro-phenyl)-(2-chloro-pyridin-3-yl)-methanone
Intermedier (II)
15
Thionyl chloride (15 ml, 0.2 mol) and DMF (0.5 ml) were added dropwise to the
suspension of 2-chloro-nicotinic acid (31.5 g, 0,2 mol) in chlorobenzene (100 ml) and the
reaction mixture was stirred at 120 °C for 4 hours. '
Aluminium chloride (33 g, 0.25 mol) was added at 0 °C to the reaction mixture, and it was
20  boiled for 6 hours. The reaction mixture was poured onto ice (100 ml) and ethyl acetate (100
ml) was added. The mixture was stirred for half an hour at room temperature. The pH was
adjusted to 8 by aqueous sodium hydroxide solution (40%). The emulsion was filtered, the
filtrate was separated and extracted by ethyl acetate (2x50 ml). The organic phase was washed
with water (100 ml) dried over Na;SO4 and concentrated in vacuo. The crude product was
25  crystallized from isopropanol (20 ml) to yield 19.5 g (34%) of the titled compound.
The reaction is the same when we started from 2-chloro-5-nitro-nicotinic acid (Klunder, J. M.

et al. J. Med. Chem. 1992, 35, 1887.)



10

15

20

25

30

F 137 F 422,1 F SOZ Cl NS 138 F 447,2 * CN O\ S
f\' d\NSOF 139 F431,1* CN O\NS O 140 HO
wd287477095 N SO2 C1 S WD 2007/ 072095 PCT/ HU2008¢ Da02®8/000123

66 141 F 397,4 * NSO _ 0 .NS* Ki <500nM **

500nMkKi < 1500nM *** Ki >$%00nM 5 1H NMR spectra

were obtained on a Varian Unity Inova 300, Varian
Exanifleby ! nova 500 or on a Varian V-400 spectroneter.

em cal shifts are reported in parts per mllion

(4-Chletaxphereyl}-2-ikReapés pyridir-dal)-methaiane hydrochloride salt

The solution of thiourea (15.6 g, 0,200 mmol) in water (50 ml) and ethanol (25 ml)
was added dropwise to the suspension of (4-chloro-phenyl)-(2-chloro-pyridin-3-yl)-
methanone (7.65 g, 30 mmol) in ethanol (20 ml). The reaction mixture was heated for 24
hours, then cooled and stirred at 0 °C for 2-3 hours. The precipitate was filtered off, washed
with water and purified by stirring with NaOH solution (2.5 g NaOH in 60 m! water) at room
temperature for one hour, The mixture was filtered, and the filtrate was adjusted to pH 1 by
6N aqueous hydrochloric acid. The product was filtered off, washed with water to yield 6.48
g (76 %) of the titled compound.

Example 3
2-(4-Chloro-benzenesulfonyl)-3-(4-chloro-phenyl)-thieno[2,3-b]pyridine

General method for the preparation of compound of formula (Ia)

To the solution of (4-chloro-phenyl)-(2-mercapto-pyridin-1-yl)-methanone hydrochloride (0.7
g, 2.4 mmol) in DMF (15 ml) (4-chloro-phenyl)-chloromethyl sulfon (0.7 g,3.0 mmol) and
NaOMe (0.28 g, 5.0 mmol) were added. The reaction mixture was kept between 120-130 °C
temperature for 2 hours, followed evaporation in vacuo. Water (15 ml) was added to the
residue and extracted with chloroform (3x20 ml). The organic phase was dried over Na;SOy,
filtered and contcentrated in vacuo. The crude product was purified by crystallization from
ether containing 10% dichloromethane and yielded 0.71 g of the title compound.

Compounds of No.1-14, 16, 17, 18, 19, 22, 23, 24, 26-31, 33-35, 37, 39-41, 44, 45, 48, 54-56,
59, 61-63 ,68, 70, 72, 78, 80, 82 ,87, 88 and 91 were prepared by the same reaction. The
different chloromethyl suifon reagents was commercially available or obtained by the method

of Y.Yinfa et.al. (Synth. Communication., 2004, 34, 13, 2443).

Example 4
3-(4-Chlorophenyl)-thieno[2,3-b]pyridine-2-sulfonic acid (4-chloro-phenyl)-amide
(Compound 15)
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The invention is further illustrated by the foll ow ng.
non-limting exanples. 10 Exanples Exanple 1
WQ 200t wpd- phenyl ) - (2- chl or o- pyri di n- 3- yl ) - net PEYER006/000123

Internedier (I11) 15 Thionyl chloride (15 m, 0.2 nol)
and DM (0.5 m) were added &8 opwi se to the
suspension of 2-chloro-nicotinic acid (31.5 9, 0,2

A Bllrel HFCHN-Q4- @%ﬂﬁé?ﬂ@nﬁ)’%ﬂ&éﬁ&th&ﬁﬂuﬁf&ﬁxmlﬂ@a@ 260 g 1.1 mmol)
m xture was stirred at” 120 C for 4 hours. Alumniu

(Integshedjatie d A, 3%4-ghlogo-penybr (- mma@t@@yadm-ml)@@tbartqﬂé hydrochlorlde

025 bR Bl PRNACHET L2, SO P EpBr Py v o

130 et Byl 2 Be@k atieen(the Qolv%t)wé&&%m@déﬂi‘ﬂx véEti@ Whest (-USGmII)Iaﬁas added to the
stirred for half an hour roomte;gerature The

residie.sandatif usixeide #as 8X@gctah@mﬁ§n@%mth b,velﬁomau (d&15 ml). "The organic

sol ut.i.o | I t
phsf Sy PP o{d el S A ol el i im0 and after
decah@u69 offh)hexaﬂ'beth@ lo@§ pr6dueh 98 e puaed\Bp h@ldmnvwlﬁdimmgﬁphy (Kieselgel

0 dried over Na2SO4 and concentrated in vacuo.

60, %@t @hl%‘éfoﬁﬁém}b@%§8 2P gielg)- 227 & £3%%) pbihe title compound.

i sopropanol (20 m) to yield 19.5 g (34% of the

titled conmpound. The reaction is the sane when we
N-(4sChilotrephénydircRlortmethanbsubfonamidé coti ni ¢ aci d (Kl under,

J'BU’M et.al. J. Med. Chem 1992, 35, 1887. ) WO
(Inteypediato Aobs PCT/ HU2006/ 000123 67 Exanpl e

(4- Chl oro-phenyl ) - (2-mercapto-pyridin-3-yl)- rret hanone

hydr ochl oride salt The solution of thiourea (15.6 g,

0, ”2@@ stirrod }ohmomai /échl@ﬁmnﬂin}: (@08 geﬁlﬁ)aanl)(la@ka)romsmane (10 ml)

d WI se {0 t ension o
of@ yfras e(dée%m IR 735 gd) to Felraifoihe solution of
chlo&ﬁleﬁémgsuh%gymlohdé 0. 9“‘1’1?”1‘6 ) Hh dichl Bi8rle8RRE | '(5’ Ml) was added
m xture was: heated for hours, then cool ed and

dropsgtserkeeping tterBpdtatucy ats JC. h‘tﬁt&rs:he ﬁ'dithtlm iG] rpadtwnemwase was stirred for

filtered off, washed wth water and purified
30 mjp;at 10N vindHthewn ef-puabient teaperaurs fgr RAdAUrsH 1o fﬁ40t1011 mixture was

evap%&e%}[t%)ld? réésg il 22\?%124 wté H{@% Vr\gg %gg%étt) ev%ggeadgé{l%%& fhe mixture

was Hrr&Nfaqbous. Tﬁkdr thehslo(hrtion P ﬁieutfﬁhEecbwmﬂLmjuemsHCl to pH—7 and
extras}seldt rr?eend g?r{qfst W%s witf @3{%{1@ ﬁheel grgamc pha%e was dried and
concentrated. The crude product was purified by column chromatography (Kieselgel 60,
eluent: n-hexane:ethyl acetate = 2:1) to yield 0.7 g (58 %) of the title compound as crystalline
substance. Melting point: 102-104 °C.

Example 5
3-(4-Chlorophenyl)-thieno[2,3-b]pyridine-2-sulfonic acid 4-chloro-benzylamide
(Compound 21)

The title compound was prepared from N-(4-Chloro-benzyl)-chloromethane-
sulfonamide (Intermediate A) and (4-chloro-phenyl)-(2-mercapto-pyridin-1-yl)-methanone
hydrochloride (Example 2) according to the method described in Example 4. The crude
product was purified by column chromatography (Kieselgel 60, eluent: n-hexane:ethyl acetate

=2:1) to yield 0.2 g (45 %) of the title compound.
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2- (4-Cnl or o- benzenesul fonyl ) - 3- (4- chl or o- phenyl ) -t hi en
o[ 2, 3-b] pyridine 15 CGeneral nethod for the
w@e@parabi on of conpound of fornmula (la) To theCT/HU2006/000123
sol ution of
(4-chl oro- phenyl ) - (2-nmercaptéd pyridin-1-yl)-nmethanone
hydrochloride (0.7 g, 2.4 mmol) in DV (15 m )
(4 chl or o- phenyl ) -chl oronet hyl sulfon (0.7 g,3.0 mmuol)
and NaOwe (0.28 g, 5.0 mmol) were added. The reaction
N-(4Chlarpdened-khloromethapesulfidanti®d C 20 tenperature for

oI | owed evaporation in vacuo. Water (15 m)
ant@nﬂ&ﬂ%%ed to the residue and extracted with

chloroform (3x20 m ). The organi c phase was dried over
Na2§o4, .filtered and contcentrated in vacuo. The
cr 488 pHBeuccoOMA_uUIsLr | Whed Pigpaeydst &lom zatichloréepmylamine  and

chlogi%?ﬁ?ﬁﬁﬂfoﬁ?r'cﬂ%rgdgw%gdg?ag QTR h%‘pe O%N% {cn%&g %%xil?ple 4 for

f e title conpoun ounds
Interp@dial® A.2Phe 28mp@shd R@s Plirifidd-b35coldhn aﬂoﬂﬁwogﬁag)hy 49, 7yleld (54%)

c 4@1 54'@1% 25 59, 61-63 ,68, 70, 72, 78, 80

Tys@ging o wer e prepared by the sane reaction. The

Melthd fhedi-oghpor onet hyl sul fon reagents was
commer ci al 'y avai | abl e or obt ai ned by the nethod of

Y.Yinfa et.al. (Synth. Communi cation., 2004, 34, 13,

Exaxi;f's?e Exanple 4 30 . .
Chlorophenyl) t hi eno[ 2, 3-b] pyri di ne-2-sul fonic

1 SR M Ty

(C ODPPC(UIIld@ﬂ) or o- phenyl ) chl or onet hanesul f onani de (0. 265 g,
1.1 mol) (Internmediate A,
(4-chl or o- phenyl ) - (2- mer capt o- pyri di n-3-yl ) - net hanone

hyﬂhieoﬁtﬂé Gdimg@md( @a@ﬁreﬁare& ﬂ(’ﬂHP|1)Cl(lgfﬁfi‘ﬁ@llleﬁle§l)lgﬁgp4-W%pendme

was stirre

(Inteﬁ‘%?dl@e h@u?nfrl (#Pléﬁr%m@nybﬂgﬁmrcmpmeahnvleyﬂ)mnntlweamne hydrochlorlde

N RO T KT

by cc(lﬂﬁnibﬁrdilﬂla}ogrﬂ'ﬂil@ @igaMiel 60PEa&e: NMasxMbleftll aBate = 1:1) to yield 0.23
SGC(QSC{I}S ted The residue was triturated wth n-hexane
g( ?“t%ﬁ%‘nﬁ?‘%@f decant ati on of n-hexane the oily
product was purified by columm chromat ography

1-Chidti hgrof orm nethanol = 98:2)
tdgl()ﬁ& agl%%ulgg'gd 4%%@‘?’5“’% e title conmpound. 10
(Intebmedla@mpro phenyl ) - chl or omet hanesul f onani de

(Internediate A ) To a stirred solution of
4-chloroaniline (0.65 g; 5.0 nnDI) i n di chl or onet hane

( 1D abdrreddofhtioh- oF Amneth?ﬁ) % e Wmﬁ?ﬂﬁ%&q&ﬁﬁ cﬁ&hglloimoeﬂlane (10

was cooled to 5 C and
ml) TH#A 6r4md Hamewl) fvanyddedh | Thei sdritioh véis ooled Qo BP0 dndi e solution of

ctor B RLSRIRRR (g oS R0Sel OB 22 KO 10, o e
dropwWike& kébphg/Rpelatilrl 85 ©8T After the addition the reaction mixture was stirred for
30 min at 10 °C, and then at ambient temperature for 4 hours. The reaction mixture was
diluted with dichloromethane (10 ml) and washed twice with 0.5 N aqueous hydrochloric acid
(10-10 ml), then with water. The organic phase was dried and concentrated. The crude

product was solidified with n-hexane (5 ml), and then crystallized from n-hexane: ethyl



10

15

20

25

30

30 mn at 10 C, and then at anbient tenperature for 20
hours. The reaction m xture was evaporated to dryness
wa@ar@7a7Momgqueous NaOH (25 nl; 50 nmol) was addedr/Hanee6/000123

the m xture was stirred for 2 hours. Then the

solution was neutralized w tip agueous HO to pH=7 and

20 extracted three tinmes with ethyl acetate (30-30

\) [ rid e : .

aceta@h? (1:)r i )éﬁ%ér} 4 lﬂxgl %V:é/zeq% \Sf%f ge %b‘{;ﬁg)gl tbl%ﬁﬁl% bt as crystalline
substahgeomat ogr aphy (Ki esel gel 60, eluent: n-hexane: et hyl

acetate = ) toyield 0.7 g (58 % of the title
Melting Bﬁn%o 35 rystalline substance. Melting point:

102 104 C. 25 Exanple 5

3- (4- Cnl or ophenyl ) -t hi eno[ 2, 3- b] pyri di ne-2-sul fonic
Exampled 4- chl or o- benzyl ami de (Conpound 21) The title

2-(4-@?%%%}%%8%855 r e’gfihe‘g‘ﬁ{[éa%%@yﬂgh’é -y amingani de

GendrhMin@figaoR e lﬂ)e aftflion of lntermedlate d[
(4 chl or o- phenyl ) - (2- mer capt o- p i n-1-yl ) - net hanone

307 hSpaish P r3r@@n<qma1m%ﬂzpl a@a og,d 1) gnmol)t teblomexhétbigll-(4-chloro-
phen%§-§§12+1% nﬂz. 3@%&%%92@ u%igl?glaeucgeo&c(i gmgﬁ err )f1|nea%hydrous
N,N -dﬂﬂmlxﬁfwmamﬁud (180 el pves stitred: at ) 20 OCY¥bEd Holds. 2rHd r@f&or@mmture was

the title conmpound. WD 2007/ 072095
coole%c-fq ER9rD denpoyatiresandswater (150 ml) was dropped into. The solid was filtered,

WaShé\# g?gﬂhg |rdgite g ?d‘f;;ﬂdg).;?rf'%&{ eﬂc%ﬁ%%%%ogg% prepar ed

from 4- chl or obenzyl am ne and chl or oret hanesul f onyl
£ t}l grl de according to the nmethod described in Exanpl e
Xamplg Internmedi ate A. The conpound was purified by

- talli
S e TR aRm P gy o T S 6

Genesal(mel@hﬂ(fonﬂquyp:)r-amo(lzbflimaﬂehylbdiatqaﬁf)t di ne-1-sul fonyl) -
thi eno[ 2, 3-b] pyridine (Conpound 20) 15 The title
conpound was prepared from

%ITﬁdel?a)ggE?;% &&bﬁ@éﬁﬁpeﬁi%?d?ﬂﬁi@'(f’leﬁ b5 Rimol) and tert-butyl-nitrite
(0.0 nily 78 pprgply iy hrémirc)us (agetn@mla ;ﬂ@ﬂrply rundh:rrargolyeltmomdtdtmato Ae(4-chloro-

( acc to th
vens USRS, L RUARLS Bl SH 10,05 TEHOdre () v
addednip pouhmmaahwhﬂak@rth@tbyn;{eﬁtﬁﬁaingeﬂ 780, TR #88%on mixture was kept
prﬁagiethéﬁl acetate = 1:1) to yield 0.23
at 65°C for 0 en it was cooled to room teriperature. The crystalline pruduct was

filtered and washed with acetonitrile to give a pure pruduct (7.7 g, 58.3%).

Example 9
2-(3-Cyano-S-ﬂuoro-benzenesulfonyl)-3-(3-ﬂuoro-phenyl)-thieno[2,3-b]pyridine,
(compound 110)

General process for the preparation of compounds of formula (Ib):

3-Br0m0-2—(3-cyano-S—ﬂuoro-benzenesulfonyl)-thieno[2,3-b]pyridine (Example 8)
(0.2 g, 0.5 mmol) was dissolved in toluene (4 ml) and ethanol (4.5 ml) under argon

atmosphere. To the solution Pd(PPhs); (28mg, 0.025 mmol), 3-fluorophenylboronic acid (85
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g (56 %9 of the title compound. 20

1- Chl or onret hanesul f onyl - 4- et hyl pi peri di ne
wQ bowweravesli ate A) To a stirred sol ution of PCT/HU2006/000123

4- et hyl pi peridine (0.6 m; 10 mmol) in

di chl oronet hane (10 25 m) TEA (1.4 m, 10 mmol) was

added. The solution was cooled to 5 C and the sol ution

I f I [ I

e 06 oy S o T ROREH SPNACORPA I AP AGB i (bl hixture was
reflixedpear lab-Grouzs, tl@n(the dfgtusic solventarhdietvaporatet én vazaot Water (10 ml) was

adad 61, Fosl i AbE PE1tH swSheoipl woiea it ARG R peehloroform
(3x MRE1). Thé Hfg%ﬂl vgwﬁse Fhae Wa@l{e@mﬁ'ﬂhﬁ'ﬁ@r (38 nh), @ a\?m O, filtered,

twice with aqueous hydrochloric acid 30 (10
and rgoptcentrased \mmacmat € cmlde roedyehiwasppurifiedihy atunaml chregnatography

ek REF DG MaftF R 5 PPN ) 50 o0 ERtk hlpounc

et hyl WO 2007/ 072095 PCT/ HU2006/ 000123 70 acetate
m xture

(3:1és §4 m) to yield 0.45 %8% of the
Confpoupes 2%1fifo dAcdhH0¢ PYst7aioP; 7ﬂe73s§%s§4a 8-110p 113, g4, 126-128, 130,
132 RN gepanct KR rcedure dgscribgg sbove 5.,

am ne GCeneral method for the preparation of

diate (1V): A solution of
Exa§‘ ?é&gpyrldl ne-2-thiol (6.8 g, 50 mmol),

2~ (39@%?{0015@{1@%&3'( rr?ﬁ %e@n@ﬁ?éﬁhdﬁ'}l&ﬁﬁ@né[?% l?]Rgrldﬁfé

and so oxi d
(uﬂmmmvdﬁéhs 10 N, N—dlnethylfornan1de (150 m) was
i.rred

Gengtalivaticndiive K ine snted OF s, comp L of gl [SendR 3a):

dropped into. The solid was filtered, washed (H20)

and dried to yield 13.7 g (84% of the titled
conpoun a-Btg;(@rﬂg(%cganpgoenzenesulfonyl) ~thieno[2,3-b]pyridine (prepared

accogdlﬁé %‘%’e &) §m? g oé) ?gfse{ﬁﬁg Llljp%rgdr;}aqr %ax} I[l'g}rl]%g%[rlam% (9]00135[,i 17 mmol)

was idivselved th BMEF (9\/&11) aﬁd heatad ot 1008C cnémlaemhmfkrf@u snch@pendddargon. The
brom de (11.2 g nmol andter - but nitrite &g%
reacfpn n?lstweys m@m%w&ﬁg Eebonns pied eI GRFaCish P chloroform
vacuo.
xBIRTIRTRRIOSS: fh St Abhofdls Glhom, gt o spppust i v
The grud8prodret Was ptuefiededin ahen(akdgra Kaeke an i acetate = 2:
h mim ey bt 6@1 @ihSSl 2:1)

. nwhi ep the tenperature under 70C. The reaction
el R 850 1 e O
Analog prepared compounds were 32, 36, 46, 92-96, 98-100, 106, 116-118, 129, 133, 134,140
and 141.

Example 11
N-[2-(4-methoxy-benzenesulfonyl)-thieno[2,3-b]pyridin-3-yl]-4-methyl-piperidine-1-
carboxamide (compound 120)

General procedure for the synthesis of some compounds of formula(Ic) (Scheme 3b):

2-(4-Methoxy-benzenesulfonyl)-thieno[2,3-b]pyridin-3-yl-amine (IV)( prepared as
see Example 7) (0.48 g, 1.5 mmol) was suspended in dry tetrahydrofurane , triethylamine (0.3
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at 65C for 1.5 hour, then it was cooled to room

tenperature.. The crystalline pruduct was filtered
warpe7medbed with acetonitrile to give a pure ppPOTHDR006/000123

(7.7 g, 58.3%. 25 Exanple 9

2- (3-Cyano-5-fl uoro- benzenegal f onyl ) - 3- (3-f 1 uor o- pheny

[)-thieno [2,3-b] pyridine, (conmpound 110) Cener al

ml, 2(@1‘51%)51?%\%8 h0ded 8 RPERIEAL (1R QB.GC&HBBL{HQ%IV%E if ?Jt%&z(?rofurane was
dropped BhoAdtep 0h8- hwarstirrﬁ}g‘ htu mom hmnlzafataw Hﬁm‘[hjfl)plpdiriicﬁﬁw (@36 ml, 3

i was .
mm"lg.@s?o d\‘?%% ﬁ“ﬁ oFtHE lﬂ'fad %ﬂﬁ&%e‘%%% oﬂ{m WUEURE) Wag ppprated in
vacuoltge li*esmﬁienislUD@dem Iﬁloﬁéf@rn‘? Oy e @ Nwidd (vPa?QB’)d‘f V\g)zﬁﬁgevaporated in

0. 025 nnn@% f | uor ophenyl’boroni ¢ acid
vacuop Bty uiis flpthryleripansr0bp gae: ﬂaemthgompo@drmms)g, 668)2M

Ao o8 o bR K1ty boBPS RS Rte epa TAE. LEE 120-122.

organi c solvent was evaporated in vacuo. Water (10 m)
I n{ﬁs added to the residue and the obtai ned suspension
xample 12yt racted three times with chloroform (3x10 m).

24P b B o3 P B e bR 25 Ay apine
(Compeaundd9) The crude product was purified by colum
chr omat ogr aphy (Ki esel gel 60, chloroform: nethanol =

5:0.05) to yield 0.1 g (25 % of the title conpound.

Comogace it ot (538 0bfon Al i

thienoj B b Ipiirishiveer Gt amaplec?, dompotik 7r(0 08y i ®3camobiih ethybb@vge (12 ml)

| . . ) . .
SnClz%Q'{ 5)( @yrigngej 9]721&1@1}9@5‘07?? Eﬂﬁ?fi)m 8n¢ Roxﬁ:@phyhe Eﬁaﬁréqr} PFe) was stirred
at 70 90 2 0 [ndus Tk pyikhueld H8s porE® RO H PEsI3&ar W@ ce Qﬁﬁ S)ngd'hrlﬁed with

for the synthesis of sone conpounds of formula(
NaH 3&5)%) tlgn dichloromethane (60 ml) was added and the organic layer

Br: a nes eno b
o) BT T TR Gt
phasesnwuie)cohemiedé,l dried byér-l‘ﬂ)azseﬁ,l filten®] dnd. Bnddnirafed iAWREYo. THEEesidue was

c? soI ed |n DMVF (9 é and heated to 100C tenperature
subje Oﬁﬁlﬁ@érapawé i02, gyrdohexangct 4o6iPnAI=T:a} Bivigkgs2-(4-chloro-

benzeﬂ&ﬁl'f@rﬁrl)aﬁl@ \éﬁﬁ)ﬁ{ %ﬁfﬁﬂ&le @ g’gﬁd&'ﬁyeﬂﬁﬁwﬁ\gﬁé@: 55%).

Ioroform20(3 nic
with water (2x20ml), dr| ed and evaporated in vacuo.
Exam E crude product was purified via chromatography
E’ sel gel 60, hexan :ethylacetate = 2:1) vyielded

N-[2-(4-GA0rd- Béhz@%sulfonyl)-s-(4-chloro-pheny1)-thieno[z,s-b]pyridin-s-yl]-

methanesulfonamide (Compound 85)

To the pyridine solution (2 ml) of 2-(4-chloro-benzenesulfonyl)-3-(4-chloro-phenyl)-
thieno[2,3-b]pyridin-5-ylamine (0.095 g, 0.22 mmol) (Examble 12) methanesulfonyl chloride
(0.025 g, 0.22 mmol) was added in one portion. The reaction mixture was refluxed for 3
hours. Than the solvent was evaporated in vacuo, the residue was suspended up in methanol
(5 ml) and filtered off. To the filtrate water (10 ml) was added and the formed mixture was

extracted with dichloromethane (2x10 ml). The organic phases were collected, dried, filtered
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Anal og prepared conmpounds were 32, 36, 46, 92-96,

98-100, 106, 116-118, 129, 133, 134,140 and 141. 25
wax@morm®oll PCT/HU2006/000123

N-[ 2- (4- met hoxy- benzenesul f onyl ) -t hi eno[ 2, 3-b] pyri di n-

3-yl]-4-nmet hyl - pi peridi ne-1v3 car boxam de (conpound

120) Cener al procedure for the synthesis of sone

coO unds. of for a (Sche
and cGRRRE R g acli B he, Bl S P Wi vidh cqhd methgnol and
filtered-oBY kA 8ived78)hg, Priclaas $4) astitlS@anpotanp! e 7) (0. 48 g, 1.5
mmol ) was suspended in dry tetrahydrofurane ,
triethylamne (0.3 WD 2007/072095 PCT/ HU2006/ 000123
72 M, 2 mol) was added and tri phosgene (0.18 g 0.6
mol ) dissolved in tetrahydrofurane was dropped in.
After one hour stirring at roomtenperature
4- et hyl - pi peridine (0.36 M, 3 mol) was added and
the stirring continued for 20 hours. The m xture was
rated in vacuo, the residue dissolved in
Exan§%€g?oforn1 washed with water, dried and evaporated in
5-Ch]ﬁra«adéenhl(ﬁtorlie‘n;zénﬂgulfbn)ﬂ)-6+(é&hlm~bqﬂrenybghimph52,?gé]mrtdime
tltledﬁonpound (0.43 g, 65 % . Applying the above
re the foll ow ng conpounds were prepared: 111,
112 120-122. Exanple 12
2- (4- Chl or o- benzenesul fonyl ) - 3- (4-chl or o- phenyl ) -t hi en

oﬁz Suspepsien diofi- P-{A-chivmeenzgnes@bmybuh (-igprofehentib-thieno[2,3-b]

pyvie s Moxomal, LAV0.60155 79 mansl compegppiofay 6 oD s ater ¢4
ml) WﬁQCOdIBd €0 [C.a8d idenold diatte sGlaxianpl NaBIOzc(Q mp0nd g7 2)58 mmol) was
1.93 mol) in ethyl acetate

addedz iﬁb@ npatulegwgs stoyreg forhadl gn e ahBloedhan @ﬁl@dp%ﬁqcr«%ﬁrﬁtedrﬂgl (4 mD)
solutﬁijﬁ g‘ftr%fugp PEG(%\%% poufm%'ép:]\%gsd%&? gl;l ko?xgﬁ)%rrtfédglg Tv:hmerlﬁfkrfure was let to
warmaimdo recth tehperettrernidtharNamitEBed il a160 ¥D ofl bt for dixalmour. The cooled

di chl h om h
N I R e
with gfcﬁfb‘r&ﬁ&ﬁ&ﬂeh &80 (45 3¢ne o%%amc-r li‘)ﬁas%ﬁ Q%ila %oll@ﬁé’@ EfridihRr Na,SOy,

| ected, dried over [tered and
fllteredomde n@manmtedl nn wacwm . THEh EcsrdelsA \dase puwified by lsjobume ghrognatography

(8102,7<:3§,}J T}éf{cm ° c% ?ﬁﬁ&l %8&6& tit‘ié’%érﬁ{)‘éex%?ﬁ 27 g’a%%g/(%ne =

benzenesulfonyl) 3- (4-chl oro-phenyl)-thieno[ 2, 3-b] pyri
di n-5-ylam ne (0.46 g, Yield: 5596 Exanpl e 13
Examype 35 ( 4- Chl or o- benzenesul fonyl ) - 3- (4- chl or o- phenyl ) -th

2-(4-Cﬁl%%-%egzé?l]eg)\ylfdn%)[?-?4-¥l]111)r0-phenyl)-5-ﬂu0r0-thieno[2,3-b]pyridine
(Compound 123)

A suspension of 2-(4-Chloro-benzenesulfonyl)-3-(4-chloro-phenyl)-thieno[2,3-5]
pyridin-5-ylamine (0.50 g, 1.14 mmol) (Example 12), concentrated HCI (8 ml) and water (4
ml) was cooled to 0 °C and than ice cold water solution of NaNO, (5 ml, 0.084 g, 1.21 mmol)
was added. The mixture was stirred for half an hour at 0 °C. Than cooled, water solution of
NaBF, (0.176 g, 1.59 mmol) was added in one portion. The mixture was stirred at 0 °C for
half an hour and filtered. The obtained solid was washed with cold water, methanol and dried

overnight. The compound was melted at 179-182 °C and stirred for 10 minutes. Than the
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met hanesul f onam de (Conpound 85) 25 To the pyridine
solution (2 m) of

WQ@2{04/0tdbdr o- benzenesul fonyl ) - 3- (4- chl or o- phenpd/HU2006/000123
t hi eno[ 2, 3-b] pyridin-5-ylam ne (0.095 g, 0.22 nmol)
(Exanmpl e 12) nmet hanesul fonyi4 chloride (0.025 g, 0.22
mol ) was added in one portion. The reaction m xture

mixtu@fad @bdIBX E rb&h Bmp Qx%H.féé and QgﬁjeE@& 5 UoYfhl 8H%§nato%rzr1phy (510,

evaporated in vacuo, resi dude was suspende
cyclohesenearsEtog® =31 rgiying et §-flhomroothpofihd (Tt2d @ST) t r at e
water (10 m) was added and the formed m xture was
extracted with dichloronethane (2x10 m ). The organic
Exampheies were col lected, dried, filtered WO 2007/ 072095
PCT/ HU2006/ 000123 73 and concentrated in vacuo. The
crystalls were collected, washed with cold nethano

-Broﬂf(‘)dz gj g}d&n%g-@ﬁ%% Peﬁ%ﬂ%uﬂ%{x?ﬁ Hgénoﬁg b(jpy glﬁe-ﬁ-om the
Genelﬁl meum(bfozmétpcdﬂa@mmbenmwlmwl ) - 3-(4-chl oro-phen
hi e OJ1 b]}pb yridine (Conpound 97) 10 A
J&% bﬁ s?cg’r‘l Qﬂ: of romo-2-(3-cyano- 5 fluoro benzenesulfonyl)- thieno[2,3-b]
I
yrldn?n;%ﬂC% 98 Qnﬂr%I@lg I%ﬁ @Igl%ﬂ%f&%'#ﬁ) 1‘@2(114} ﬁigr%%? %%%né a&ﬁ' (@QS g, 35
mmol ) wag émnd dhe Ubabﬁd)n (nﬁ(mﬂe)waimhrmu&rrocérﬂ terﬁbéraw&fiovemlght

The so?ﬁ?ondvislwifge(fw%g%lﬁj—ﬁ(g@a &Q%% \g/axag(ggi)o' gi}a]lg)%gi: %@R’h@twgg ml), dried
over 4,80 efltdr&t, Ll Eorﬁ&nﬁ%ﬁéﬂ 1ﬁt VaQuS: THE Qfﬁ?&écg}i %)qcé ey ppgified by a

concent r at ed HC1( 4 sol ution
treatmept Vﬂ!ﬁgeth%{)gl\(ﬁa%oﬁigd&‘%)of thmetlpcrmpamd. The ni xture was

let to warmup to roomtenperature and than inmersed

in a 60 Coil bath for one hour. The cooled mxture
Examplagd7poured into ice (10g), neutralized wth NaHCO3

sol ué‘l Qn (1099 and extracted w th dichl oromethane
3-Bromgs2s, «mlyro- Prazanegalfonypiraifee:thienel2coblpyriding-Neowiidel

ated in vacuo. The

Gener?l\e’xg‘xlét ue eplﬂlfek’% H?d R/ﬁgg r&nﬁfagﬁ?%hat ogr aphy 20

(Si 02, cycl ohexane : acetone = 7:3) giving the title

SR -Gl k DeraelaRy 1 bisnels. tRIRsFingbmyid- dorepared o
describRA 91 ERhAAIR [1%? 8t.99 ¢ P 3 HBB was FRIRPAD08@ Rith2R B nitric acid

suspensi on 0
(0.75mp,-124m@el)dn ecdiraceh éend Hamy The Seactor hixucee wiwswpdrateHiaad the

residuc ¥y p?ﬁrg ed by chromatography (Kieselgel 60, chloroform : methanol = 5:0.1) to
yield a yelow solid compound (0.8 g, 15%) and starting material (2.4 g, 49%).

Example 18
5-Amino-3-bromo-2-(4-chloro- benzenesulfonyl) -thieno[2,3-b]pyridine

General method for the preparation of Intermediate XII:

3-Bromo-2-(4-chloro- benzenesulfonyl)-5-nitro-thieno[2,3-b]pyridine-N-oxide ( Example 17)
(0.8 g, 1,78 mmol) was dissolved in acetic acid (12 ml) and Fe powder was added (0,61 g, 10

mmol). The reactiom mixture was stirred at 70 °C for 30 minutes, followed an evaporation by
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pyridin-5-ylamne (0.50 g, 1.14 mol) (Exanple 12),
concentrated HC1 (8 m) and water (4 m) was cool ed

W 2000/0Q209hd than ice cold water solution of NaNCRH{2006/000123
m, 0.084 g, 1.21 mol) was added. The m xture was
stirred for half an hour at749 C. Than cool ed, water
solution of 30 NaBF4 (0.176 g, 1.59 mmol) was added in

0 i [ T al -
vacuc] B PRI s el ol (KREIE 0, Sl Biropdd shethanol =
5:0.Iwbtyield dleditlsabmpoume(@ing|714)d dried overnight. The

conpound was nelted at 179-182 C and stirred for 10

m nutes. Than the WD 2007/ 072095 PCT/ HU2006/ 000123 74
Exanfpligir € was cool ed to room tenperature and subjected

to colum chromat ography (Si 02, cyclohexane : acetone
5-Amin@:2t(}-chlerorlgenzieessifbhyl) -3 (3-HopophenylBthiee[3,3-WpyFidine
C Exq}gﬁpe]l[}g 16 5 3-Bronp-2-(3-cyano-5-fluoro
(Compay dul fonyl)- thieno[2, 3-b]pyridine- N-oxi de

Ganeindlo-31BioRRH {RchloR§: RRLERREAEINGT) -Bienbl, SRR ElcEwaS reacted

To the solution of 3-brono-2-(3-Cyano-5-fluoro

with hHnotepesnylbopmje ycid ehiessoped B-amply 9. Yickkis 28751 g, 8.8
in chlor rm (130 nd chl ar benzoi c
compaRa A3 RaERERASE A RbinBed i M HERERIEXy benz o

reaction mxture was stirred at room tenperature

over ni ght. The sol ution was washed with NaHC03 (10% 3
Examples®0 ni') then twice with water (25 ml), dried over
s-AmiRZE08 Ao PSRN Rp AR T pyiain
(Compourgli Md) 3. 06 g (84% of the title compound. 15 Exanpl e

17 3-Bronp-2-(4-ch] oro- . .1

ST eeT PRIy £ S honesnesispaD obipiaH Hlmeiayssacted
with 4RRERHRA ip%ﬁﬁfﬁ@% H&%ri%&?in%ﬁaﬂ?l@ﬁ@.on of Internediate Xl :

3- Bronp-2- (4- chl oro- benzenesul fonyl ) -

t hi eno[ 2, 3-b] pyri di ne- N-oxi de (prepared as 20

described in Exanple 16) (4.95 g, 12.2mmol) was boil ed
Examplc 1500 wi th 70%ni tric acid (0. 75ml, 12 mml) in
2-(4-CRI6td-BerbenEsullfdnyh -BA8 Riord pheh@RSiifvtothithd[253-B@syridine

evaporated and the residue was purified by
(Compengnd’dgr aphy (Ki esel gel 60, chloroform: nmethanol =

5:0.1) to vyield a yelow solid conmpound (0.8 g, 15%

and starting material (2.4 g, 49%. 25 Exanple 18

55 Altinito~ B (4 cld omo~Zeniz dnes bifayd) -3b@rihenehehflpthiégo[2,3-b]pyridine

-t.hi eno[ 2, 3-b] pyri di.ne neral _nmet hod for the
<Exar591%,5§m¥% %%t%%aglfﬂ;fﬁ%rbﬁadlil Erampess B SR SO camRaTRd

benzenesul fonyl )-5-nitro-thieno[ 2, 3-b] pyri di ne- N-oxi de

(Exampl e 17)
Example 22

2-(3-Cyano-5-fluoro -benzenesulfonyl)-3-(4-chloro-phenyl)-thieno[2,3-b]pyridine-N-
oxide
General method for the preparation of intermediate XIV (R, is phenyl or aromatic

heterocycle):

3-Bromo-2-(3-cyano-5-fluoro benzenesulfonyl)- thieno[2,3-b]pyridine-N-oxide
(Example 16) was reacted with 4-chlorophenylboronic acid using the same procedure as

describe in Example 9 to give the title compound (yield 63%).
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30 (0.8 g, 1,78 nmmmol) was dissolved in acetic acid (12
m) and Fe powder was added (0,61 g, 10 mmol). The
WO e@crmps m xture was stirred at 70 C for 30 nP@OIH®2006/000123
foll owed an evaporation by WO 2007/ 072095
PCT/ HU2006/ 000123 75 vacuo, 7gnd residue was purified
by chromat ography (Ki esel gel 60, chloroform: nethanol
= 5:0.1) to yield the title conpound (0.51 g, 71%.
Exanpl e 19 5 5- Am no- 2- (4-chl or o- benzenesul f onyl)
Examdpke23f | uor - phenyl ) -t hi eno[ 2, 3-b] pyri di ne (Conpound

o R R SO RS LT it
Gel?Erfail gfb_rtﬂ&i‘ o It% E{g‘gt{?ﬁaﬂ% %f AntedfiRafdid ggn{ ER%\cgo i Bstituted amino

Yi e is 20% was prepar ance
groupr:h the same method. 10 Exanple 20

5- Ami no- 2- (4- chl or o- benzenesul f onyl )

-3-(4-net hyl - pi peri di ne)-thieno[ 2, 3-b] pyri di ne

( CovBeshél 24@4h]o20 A$Bnp : Q%H -N-oxi

benzenesul ?(onyl ) -thi gﬁ%flgfr%mjg]ﬂgﬁoﬁ%?’ﬂje] smer Iga%)?%% (prepared
Exampleyl @)iwap. teegted, ith #peethyr pwesidingasenriingdhs progodanpEgample 10 at

o A - | or 0- benzenesul f onyl)
80 ﬁé%’(’%?%%?’oﬁ%é‘ﬁ%@%@@ﬁ%‘?o-t hi eno[ 2, 3-b] pyri di ne
(Conpound 137) 20 5- Am no- 2-(4-chl oro- benzenesul f onyl)

- 3-(3-fluor-phenyl)-thieno[2, 3-b] pyridine (Exanple
Exapeplegds treated as described in Exanple 15 to give the

e e T T

onei di ne- N- oxi de General nethod for the preparation of
internedigte XIV (R2 js phenyl qr aromatic

Ge“r?éf‘]e?gﬁﬁ?glaf% Fhegefeéaw'(?ndﬁ’zn(esmegﬁ%x%f | uoro

benzenesul fonyl )- thieno[ 2, 3-b] pyridi ne- N oxi de

(Exanpl e 16) was reacted with 4-chorophenyl boronic

aciZd(dsyany-1-Aeorodrenzgeod Buoyh)e3 -&6 chldesphenlyB-thien & Satplpgridine-N-

. i 0
oxic?e 21039|g\,/%6 hr%mtoi)t \lzvgs %r%a e8 u&dD 3 eslugpe?lgi&(ll ml) with trifluoroacetic
anhydrate (8.6 ml, 61 mmol) at room temperature for 1,5 hours. By the end of the reaction it

became a solution, which was concentrated by half of the whole volume in vacuo. Water (8,6
ml) was added, the crystalline product was filtered off and washed with water.The reaction

resulted in 0.93 g (68.9%) of the titled compound.

Example 25
2-(4-Chloro -benzenesulfonyl)-3-(4-methyl-piperidinyl)-5-hydroxy-thieno[2,3-b]pyridine

Starting from 2-(4-chloro -benzenesulfonyl)-3-(4-methyl-piperidinyl)-thieno[2,3-b]
pyridine-N-oxide (Example 23) the reaction was prepared using the same procedure as
described in Example 24 and as a side product the titled compound (yield 10%) was isolated.
The yield of the corresponding 2-(4-chloro-benzenesulfonyl)-3-(4-methyl
piperidinyl)-7H-thieno[2,3-b]pyridin-6-one was 60% (intermediate XV)
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WD 2007/ 072095 PCT/ HU2006/ 000123 76 Exanple 23
2-(4-Chloro
wo benpeesul f onyl ) - 3- (4- net hyl - pi peri di nyl) - t hP€naju2908/400123
b] pyri di ne-N-oxi de General nmethod for the preparation
of internediate XIV (R2 is gubstituted amno 5
group): 3-Bronp-2-(4-chloro -benzenesul fonyl) -
Fxa é%}o[ 2, 3-b] pyridine-N-oxide (prepared Exanple 16)
S'reacted with 4-nethyl - piperidine according the
2-(3-@yoesifluerd=hanztnesulfondl)-3-B0EhIb e pRaRI )6 LhicR o 3hiéh o[ 2Bb]
.Ltitle compound. 10 Exanple 24
pyridfe 3. cyano- 5- f | uor o- benzenesul f onyl ) - 3- (4- chl or o- pheny
(ComF%ﬁnZi"két)hi eno[ 2, 3-b] pyri din-6- one General nethod for
he préparation of internediate XV: 15 2-(3
GeneraDpathod Seif the prapabxion ef éshlofo oyrhperBrdé 4f tdrimataodphgruoijpotind 43,
i e 2 -b idine-N- oxide (1.35 g, 3.0 mmol ) was
5, Sl’pr“eg@é[&’ {lﬁ9 ﬁd:%gspensi on(11 m) with trifluoroacetic
anhydrate (8.6 m, 61 mmol) at room tenperature for
1,5 hours. By the end of the reaction it becane a

s 8t(@t¢ yen0-Snfiarh-beazenesnivanb Baitedhlorp-ihahyl)-gH-thirsolddbipyridin-

\ N _vaguo. Vater n s, added. the.
6-one o8 BeprtkBie ARO ke i pPEEd g e Bn@ R udiiqe 2 0 mt 21
mmolWvaae kddBdea e téaetion fregutelvest Hehted a080-000C 8609295 Ifurd. NEwas then
titled conpound. Exanple 25 2-(4-Chloro

cooled pgipnehesyilth éﬁ@;ﬂﬂ@g)@n{ingﬂwﬁnwwité PERQUANA Y Jros idey & FBx3eS ml). The

. [ L . ! (4
solid oS e TR Uit a8 bbb i o afleP frgm hot
dioxalyg yieldygd Odi3necN9%)xhelgtlddooampuad.23) the reacti on was
prepared using the sanme procedure as described in
Exanpl e 24 and as a side product the titled conpound
Exanipyd #7d 10% was isolated. The yield of the
orrespondi ng 2-(4-chl oro-benzenesul fonyl) - 3-(4-net hyl
2-(3-Gyanpi- panbri-hyhzen el fonybBe(42¢cid et} plyenyd)-6-frovorthiens 2 5085
..(intennediate XV) WD 2007/072095 PCT/ HU2006/ 000123 77
pyridie; o) o 26
(Compound 90)

General method for the preparation of 6-fluoro compounds of formula (I) e.g. compound 58,
65, 75,77, 89 and 139.

2-(3-Cyano-5 -ﬂuoro-beﬁzenesulfonyl)-3-(4-chloro-pheny1)-6—chloro—thieno[2,3-b]
pyridine (0.83 g, 1.8 mmol) was dissolved in DMSO (10 ml) and potassium fluoride (0.3 g,
5.0 mmol) was added. The reaction mixture was heated to 140°C for 1,5 hours. After cooling
water (10 ml) was added and the crystalline product was filtered, washed with water. It was

recrystallized from hot methanol to give 0.65 g ( 62.5%) the compound no. 90.

Example 28
2-(3-Cyano-benzenesulfonyl)-3-(4-chloro-phenyl)-6-methoxy-thieno[2,3-b]pyridine
(Compound 64)
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2- (3-Cyano-5-fl uoro-benzenesul fonyl ) - 3- (4-chl or o- pheny

| )-6-chloro-thieno[2,3-b] pyridine (Conpound 86) 5
wa@eoenadossret hod for the preparation of 6-chl or BCT/HU2006/000123

conmpounds of fornmula (1) e.g. conpound 43, 5, 51, 74,

76, 81, 119 and 138. 2-(3 78

- Cyano- 5-f | uor o- benzenesul fonyl ) - 3- (4-chl or o- phenyl ) -7

2- b 8.k 5- C i 3] '
S R M e KA S
0.25mmaty (Exampladd)) silves (D dutbohata(®d mg@.3Seaotol amdribddrbigtkane (0.15 ml,
-1 for 2.5 . th .
2 W3 PR ol Bl faR M b B eopccton
mixaureek siitréy de tb‘éhﬁ@ng%ﬁﬁﬁre o224 ours. Thas ﬁl@r&fj, ‘Q%siﬁgmlﬂu

s filtered, washed with water and net hano

. wa
dichlgrompdhage (331 8amb rtherfioite wes oveshes! it Nae@ODsalBtian (1999410 ml) and

it | ample 27 .. . e
etk Qi) 166 EERROUM 12 BHRL T Paffierin papomispridimusypuritied
by dhyerBatbgrapliyocKibelgetd (60, @hiphcetsty £ hehane =(1CoNRe ¥R BOMitle product ( 47

g% ral nmethod for the preparation of 6-fluoro
g, %@ounds of formula (1) e.g. compound 58, 20 65, 75,
77, 89 and 139. 2-(3
- Cyano- 5-fl uor o- benzenesul fonyl ) - 3- (4- chl or o- phenyl ) -6
Examiled90-t hi eno [2,3-b] pyridine (0.83 g, 1.8 nmol)

oo d A Rlor B lfun dracdulonde dhsudb nblemnl 2 Bimiiae
(Compatetudyo 140C for 1,5 hours. After cooling 25 water

(10 M) was added and the crystalline product was
filtered, washed with water. It was recrystallized

];](r)?E@g@l@gﬁﬁgﬁé&lﬁ%ﬂf&y@-3/-%4—9hlgr50-ghe(ny8-27 }?—(@ieﬁoqs,’o’-cb?gyr%{rq- -one
(0.32g( Géﬁ)ytm&ﬂ) (Zmdgzlgj]mem, g@m ﬁisécgged( ig;aﬁnlmg-(gg )ﬁn{/}\llc)bol@d BPHC and abs.

.0xy-t hieno - ridi ne oun
DYrigl -0 Sa bl A BOT TR BIghonic anhydride (0.026 i, 0.7

- . -3- ( 4- hl +ph [)r7Hthi, .
s i LBPTHERS SRS Y b gt PRI o
(10 ) a\ndsliNhNeHCOh Xi@:aﬂmmmtgdi&{@ &fllé)g separaion Iﬂiﬁ)d)rggﬁg @hase washed
..i 0do e, (Q. , .4 mmol ) were suspended in
W“hd‘iv qﬁﬁn@b 6@&%‘%&8 _eaﬂ%?VﬁPtjfa*&Hdn PEo( Bhascraly tritrep e Rt
metHHn¥t 4R a8 Sviti N @%nBlar £ARC %I:Cp)r%(ﬁﬁy. Fe kO ctidft n{lgﬂxgeswas
I C x10

It was filtered, washed with 5 or onet hane
evaperated machq and the cesidus praisied By widnmt o 20GR(Ksedelgehb A0, chloroform :

met{ah8P2 5 192‘%3 gi@g Qhe title compound (120 mg, 40%).

Example 30
2-(4~Chloro-benzenesulfonyl)-3-(4-chloro-phenyl)-6-dimethylamin0-thien0[2,3-b]
pyridine

(Compound 47)

2-(4-Chloro-benzenesulfonyl)-3-(4-chloro-phenyl)-7H-thieno[2,3-b]pyridin-6-one
(0.19 mmol) (Example 24) was reacted using the same prqcedure as for Example 29, but
employing dimethylamine hidrochloride as the amine source ( 0.49 mmol) in DMSO (2.0 mi)
in the presence of TEA (0.49 mmol) at room temperature for 2 hours. Yield is 73.7%.
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water (10 m). The organi c solvent was dri ed,
evaporated in vacuo and residue was purified by
wa boogezoedr aphy (Ki sel gehl 60, ethyl acetate : PERHENRIS/000123
1: 1) togive the title product (47 ng, 43%. 10
Exanpl e 29 79
6- Am no- 2- (4- chl or o- benzenesul fonyl ) - 3- (4- chl or o- pheny
)-thieno[ 2, 3-b] pyridine (Conpound 49)
2- (4-Cnhl oro- benzenesul fonyl ) -3
Exampld 3thl or o- phenyl ) - 7Ht hi eno[ 2, 3- b] pyri di n- 6- one 15

0.30,9,.,0.69 mol e.24), was.dk$so [N .
+-Chlgga S fmpinperpesubig P aoisrpt apy G Shabfiaine
(CordpBufbs7y . 0. 74 mmol) and trifluoronethanesul phonic

anhydri‘de (0.026 m, 0.77 mmol) was added. The .
4-Chlorae-{dochlorochenzenesutfonphi3-@t chda ot phenyDHbigno[2,3dpyridine
© di rre%%l chloride (10 ml) and IN NaHCO3 (10 nml) were

OIMPEYRUT/Af ter separation the organic phase washed with,
water (10 m), dried and evaporated in vacuo. The
crude triflate was treated wth 20 netha

| t t
i i oF i ChlpraxpergeBru R e AT TREVIEGATO DS
pyridffloiithad P Brep ARBERUEE O pfRRHGIREANE IFPLAMR, 16064 & 147
mmolyehh phodpherds(IIY o2Ychiaridgi (1@ 2trhie 169 .4 nencld mas stirted arRbhaated at 60°C
42}100/@ . @an‘gﬁl,e 3025 d ) . ith S odium
for 3 hougs. ARE SPRIBRSSPLIOR W RORYYFS SRo4ice ARG MG iealizpq Yy, sodium
hydrc%{y?%l_s%qmiieﬁ’f Aﬁé@é&ﬁﬁgﬁfl«?%ﬁeyo?%ﬁag@ a8 rlifcRaPmdngtashéll with water. The

or o- benzene

crude- prbduétl waoppifeadyby cdlmnmﬂenma[ogmphb]q@ysﬂ_i@ﬁ geleKdesslgzd 60, eluent:
dichléﬁ%g}l‘ezl}?g\gg lt%‘ Séq%%ﬁ n%ez Zﬁ%ﬁbxﬁonﬁﬂeﬂ%ﬁ& 2%2 I}g,? %adltdh B-3ls- 2-(4-chloro-
benz&ieBE BN BlodsRE M 9Kie s 2 8Sb Tphediasi 3183 §PEbedoind43)9

mel )d%ixlr?ajtgg\/so (ij%{én‘?l)) in the ]g?esence og TEA (0. 49

nmol ) at roomtenperature for 2 hours. Yield is 73.7%

Ean? 07/ 072095 PCT/ HU2006/ 000123 79 Exanple 31

gy or 0- 2- (4- chl or o- benzenesul f onyl ) - 3- (4-chl or o- phen
2-(4-ThlorolttiearaiedulBoibil p3-(i-dhlve o-pheny)dudich ebiylamino-thieno[ 2,3-b]

.4- Chl or 0- 2- (4- chl or o- benzenesul f onyl ) - 3- (4- chl or o- phen
PYriding - t hi eno[ 2, 3- b] pyri di ne (Conpound 43) The ni xture

(COHg{OFﬂq clzﬁ)or 0- benzenesul f onyl ) - 3- (4- chl or o- phenyl ) -t hi en

o[ 2(Bidrp-2-Pyuhicdbendnexilitayl)-3piegaoesphanyldtidenay2 SHdpyridine
(100 Fr’rﬁé), %eﬂ'] ﬁgnoq)eic’ncf)&\&e% Irnq) \%g ri@:!\(ﬁat%(? M g'ré"acgdr v%éh §OO W microwave at
210°C for 10 minutes. The solvent was evaporated in vacuo. The crude product was purified
by column chromatography on silica gel (Kieselgel 60, eluent: chloroform : methanol = 98:2)

to obtain the title compound (36 mg).

Example 33
4-Fluor-2-(4-chloro-benzenesulfonyl)-3-(4-chloro-phenyl)-thieno[2,3-b]pyridine
(Compound 102)

The mixture of 4-chloro-2-(4-chloro-benzenesulfonyl)-3-(4-chloro-phenyl)-thieno[2,3-b]
pyridine (454 mg, 1 mmol) and potassium fluoride (174 mg, 3 mmol) in DMF (5 ml) was
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10 mmol ) and phosphorus(111) oxychloride (10.2 m,

109.4 mmol ) was stirred and heated at 60C for 3 hours.
w{ab@7ofmoas ned sol uti on was poured onto i ce andP@EHU2006/000123

al kali zed wth 5M sodi um hydroxyde solution. After

cooling the precipitate wasgfiltered and washed with

water. The crude product was purifi ed by col umm

s PR ERAr Rk or 38 it A% sl hRE D BuobbeE il The cruce

produt) wa sl fred byo Rm%r&lﬂoﬁlﬁdo fe@hy 195 silica gelﬁq ieselgel 60, eluent: n-hexane:
benzenesulfon é4 ch or o- phenyl )-t hi eno[ 2, 3- b] pyri

ethyl gfietpse £2: D30 Q‘,S’ta(fbtbﬁﬁ egempeind EQhmede 32
2- (4-Cnl or o- benzenesul fonyl ) - 3- (4-chl or o- phenyl ) - 4-di m
et hyl am no-thi eno[2,3-b] pyridine 20 (Cbnpound 135)
Exampi€Bd or o- 2- (4- chl or o- benzenesul f onyl ) - 3- (4-chl or o- phen

|)-thieno[2 yridine ' -
2- (4-°¥lylrﬁfl)enmsesmf9wdi St(éﬁhquoaﬂwe&'ét%meWOPim-twaOW-wa“ ine
(ComPhiiidomaye at 210C for 10 minutes. The solvent was

vaporated in vacuo. The crude product was purified

by colunn chronatography on silica gel (Kieselgel 60,

gﬂelgﬁt I}TFé) qu]pg% r@g?él(c%)% ¢ - %rnlgeé?gq.].&né(ﬁé%(ziz aﬂoro -P enf}ll) rEhleno[Z 3-b]

pyrldlﬁe 'ﬁ S{PﬁngZO 64-15Rbo raﬁd QSdﬁ&ﬁﬁﬁé&hlomexh X5~ 308 @bl Gn RiEMAO! (150
2,3-b] pyridi ne ngound 102) 30 The
ml) wm, xturmcb heated at reflux for 4 hours e solvent was evaporated in vacuo. Water

(100 Ig} ))vy%sha[dgﬁ%[a%’ééﬁeb?b al (? felg)%tﬁn eﬁﬁslb.%)&rr% e)d V§ tl{ A}rlsglwfcﬁ‘é{) (39(58 in) The

combi»ed @Sg‘ainwﬂhiférlw&sidﬂi%d(oll@sdmlm 3u1ﬂﬁt@|ﬁlt6réd MF e (dpordtgd inasicuo. The
WO 2007/ 072095 PCT/ HU2006/ 000123 80 stirred and

crude Fesiduegwas pufied peryatgllizaiions fromndiethy] ctheg tophtain the title compound
(105rg§aporat ed in vacuo. The crude product was purified
col um chr omat ography on silica gel (Kieselgel 60,
el uent: n-hexane: ethyl acetate = 2:1) .to obtain the
title conpound (101 ng). 5 Exanple 34
Exampl¢ 33 ch| or o- benzenesul f onyl ) - 3- (4- chl or o- phenyl ) - 4- net

2-(4- %?%%ul?égfzg&hﬁ%ﬁylph -(hidto YhenyFRpMRdy tRibho 2% b]pyridine

(Comgewtd ¥)30- 2- (4- chl or o- benzenesul f onyl ) - 3- (4- chl or o- phen
yl)-thieno[2,3-b] 10 pyridine (150 ng, 0.33 mmol) and
sodi um nmet hoxide (1.5 g, (27.8 mmol) in methanol (150
THe) mb@Sre T 4L 1860 PG - S bestndének @f driyk)-3-01-clottophienyl ) Fhieno[2,3-b]

pyrldligl(\IISeOnEng\,A%%Bemvr%gg ra?lzl esgd;upn Xc%%alflg (28\6\artng, 3.4 mmol) in acetic acid (7 ml)
and water (0.1 ml) was stirred and heated at 100°C for 48 hours. The solution was diluted
with water (25 ml). The precipitate was filtered, washed with water (3x10 ml) and dried. The
crude product was purified by crystallization from chloroform to obtain the title compound

(58 mg).

Example 36
4-Amino-2-(4-chloro-benzenesulfonyl)-3-(4-chloro-phenyl)-thieno[2,3-b]pyridine
(Compound 125)
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(100 m) was added, and the obtained m xture was

extracted with chloroform (3x20 m). The conbined
woe@animot ayer was dried over sodium sul fate, PCT/H®&ER@d/000123

and evaporated in vacuo. The crude residue was

purified by crystallizationdfromdiethyl ether to

obtain the title conpound 15 (105 ny). Exanple 35

27hé nhiRiues &@anamwhﬁlewbaménésﬁrfgﬁmps @@Hl@ﬁ)‘k%herf&d)hly&no[z 3-

roxy-thlenogz 3- b;py di ne ound 103
b]pyrmnq(éﬁ@ngio 8 mmol) and sodium az1de (3 0 mg, 5.54 mmol) in DMF (11 ml) and

waterﬁff )rrﬁ Wa %t%f%ﬁ@%r}jeate aP f f%f % ﬂyjrﬂi);cgétlorﬂ&%%)ﬁl%tg@ &th water

(15 nﬁp dihd ipréssitadd Waé Zlﬁereﬂgwaﬁleﬁ WD knatdr (5 200eil )oargiCdted( 1Z‘he obtamed
and wat er was stirred and _heated at

crudef 6ra21£@ %%?@OYWZWWQW&D mohlpr%p@yyl)m{eﬁowh]py{lé@e (400
fi
mg, 0?3)%1;9&&& %b& & 2%&61\1’ ol Zgﬂy th\é‘@é Egtgn %cglﬁ‘m }Q{ydrdde (400

mg, 10¥% mnmS)txaAsl ddded,iand the mmtnia:l msosftmremat ambmatemptehﬂurelfbt 24 hours.

a e 36

Water 5% a%cie% b ob G e Bay ey trastday it Fefprnfi 360 mb-
The chinbiddh S8 ?o l%&%]v%rdriéﬁ'?ﬁ/er SR E0RaY rﬁitelﬁ@)anw@vaporated in vacuo.

2007/ 07 / HU2006/ 000123 81 The m xture of
The ofudth |r@sﬁdue2w@m puhified dyberystatlizatipn drgrh ) dighyld edir de ehstienthe title

[2 3- b] pyridine (400ng, 0.88 nmol) and

C"mpé‘b‘@ﬁflﬁ#’ &&de (360 ny, 5.54 nmmol) in DVF (11 nl) and

water (4 m) was stirred and heated at 105C for 5

hours, The solution was diluted with water (15 nl).
Examﬂi%y{')rec:l pitate was flltered washed with water (5x10

3-(4- cjillgro"’@b n%[) £ Q%G%Eﬁflo *ié(ﬁ'zz ?q ?ﬁaﬂ%ﬁ no-be(nfe u(l)frogylg-ﬁlélrtleno[z 3=

blpydidint hi eno[2 3-b] pyridi ne (400 ng, 0.87 nmmol) was
di ssolved in nethanol (20 m). To the sol ution sodium
(CompgpadJdd) de (400 ngy, 10.6 nmmol) was added, and the
m xture was stirred at anbient tenperature for 24
hours. Water (30 nml) was added, and the obtained
midxChiom- MChzlmtcr ‘mnzenbsmlfmhyl): B (dcbfooo-pherkediemd)2,3-biyeidine

(100 qugrggged 9 p@rlﬁ e\galaﬁslﬁrdr % 1%V§%aa$t§g Iwg{flhifgj {Kﬁtmelérowave at
250°C & 1@%11’1\&% PR {1V vRY eGhpothd b $akbOThd EREE %tcﬁiubb/ {vas purified

ether to obtain the title ™ conpound (193 rrg%. n@
by coBimn chromatography on silica gel (Kieselgel 60, eluent: chloroform : methanol = 98:2)

to obtagl(tﬁ%glﬁl O@g?guﬁ@% eglo {n;t 2}/I ani no- 2- (4- di met hyl ani no

All compounds was analysed by HPLC-MS or MS and *H-NMR. Purity of compounds
of formula (I) was measured by HPLC methods and all compounds have >95% purity.

Example 38
Preparation of pharmaceutical compositions:
a) Tablets:
0.01-50 % of active ingredient of formula (I), 15-50 % of lactose, 15-50 % of potato
starch, 5-15 % of polyvinyl pyrrolidone, 1-5 % of talc, 0.01-3 % of magnesium stearate, 1-3




10

15

20

25

30

15 b] pyri di ne (Conmpound 124)
4- Chl or o- 2- (4- chl or o- benzenesul f onyl ) - 3- (4- chl or o- phen
wq kgooidoeno [ 2, 3-b] pyridine (100 ng, O0.22 mMmoPQT/HU20B00123

(5 mM) was irradiated in a reactor with 300 W

m crowave at 20 250C for 18 m nutes. The sol vent was

evaporated in vacuo. The crude product was purified -
% of yl16i8!sHHen G |

el uent: chl Or;;g%@;%:%ﬁﬁ@p% fgggﬁdﬂlﬁggecgﬁ Wéréghg%f&gqﬁ&} grgnulated by
wetgltapuhag%@mﬁpmmd@(g@b}e@) Al l conpounds was anal ysed by

JSHNVR Purity of conmpounds 25 of
b)DrFE f?‘%%fl &ﬁa dasur ed by HPLC met hods and al |

c Thp eabiets nh‘b@l%@mé&ﬁ%gow b Ymeth&e @@Rﬁi@e@%b&?@%f@&éa@é’ﬂ 9% a layer

phar maceuti cal conpositions: a) Tablets: 30 0.0
Consl%mg K€ ENIGEO- iOn grssigpelientdilng, or afigugar and tates The doagéds Were pohshed by

amlxpgﬁ%%@swg’?ﬁl@%{ﬁ“gg“gg ato starch, 5-15 % of

yvinyl pyrrolidone,” 1-5 % of talc 0. 01-3 % of
c) Capsaadesesi um stearate, 1-3 WD 2007/ 072095

P%/MOS/ 000123 82 %of colloid silicon di oxide and
wof o Petvadngredisatet formpladDnd e of spdiRmgpuivl pulfate 15-50 %

of stak¥, 1380 BIARAMLAL! 0B ‘%gkgf &ﬁl%?ds$ﬂc&9d ?ﬁleeaﬁfl 0 (29-3 % of magnesium

Dragees filnctoated tablets eta
stear a@c‘@@rﬁdhoa@ugldytmmmhh onlixties ovas hpasked hbroaghver seoatdefilléy in hard
gelathf 4p el 5 consisting of entero- or gastrosol vent
or of sugar and talc. The dragees were polished
d) Suspénsiangtl xt ure of beeswax and carnuba wax. c) Capsul es:
0.01-50 % of active ingredient of formula (1), 1-5 %
ofggedisnisn 081§ | %s of fastive ingrediontof dormular@h, 0.18 56 ofb sodium

silicon . di oxi
hydrofliy PESTES AAdadtt P 2ot alpass g el Adipsbenzou
0. oosmoze% of tnlyerseli B10UKES WRSE PABSRA (HAYQHUR 22idS| BYS AN 96 % ethanol,
}F d ip hard c?%el atin capsules. d) Suspensions:
0.1-1 ‘h@ YRHiEsagent G- A% %aphromhitel (4 Tmatusaiepeluben) adnil-80 % of
distilldd wateQ- 1- 2 % of sodi um hydroxide, 0.1-3 %of citric
acid, 0.05-0.2 % of nipagin (sodium net hyl
4T¢1W1ubmyb’émpmn end c1tﬂ15 aGJdCiﬁ&OGnD&f &fcstﬁiiedmvﬂaﬁ @lax;bopol was added

in smagley %’{SHEHOBII Vlg%r%r}}g g gqci a%{a u:t}ér? gglg:lﬁdfz t()z.‘(janfbfo%l(éflz h. Then
the soifPhjdRbxile th VorABEAUBIRAO Ak, A a@RBus3V1mebnBCorbitol and finally
the ethanolic raspberry flavor were added with stirring. To this carrier the active ingredient
was added in small portions and suspended with an immersing homogenizator. Finally the
suspension was filled up to the desired final volume with distilled water and the suspension
syrup was passed through a colloid milling equipment.

e) Suppositories:

For each suppository 0.01-15% of active ingredient of formula (I) and 1-20% of
lactose were thoroughly mixed, then 50-95% of adeps pro suppository (for example Witepsol
4) was melted, cooled to 35 °C and the mixture of active ingredient and lactose was mixed in
it with homogenizator. The obtained mixture was mould in cooled forms.

f) Lyophilized powder ampoule compositions:
A'5 % solution of mannitol or lactose was made with bidistilled water for injection

use, and the solution was filtered so as to have sterile solution. A 0.01-5 % solution of the



distilled water. To solution of nipagin and citric
acid in 20 mM of distilled water, carbopol was added
WO noogoedobs porti ons under vigorous stirring, aneCT/H®2006/000123
solution was left to stand for 10-12 h. Then 20 the
sodi um hydroxide in 1 m ofggistilled water, the
aqueous sol ution of sorbitol and finally the ethanolic

active 1%§1§9%r{1tr<¥fﬁ°é ﬁ‘i? (D Was és?)ggz? W‘th Q1dﬁt£1 16 d{’vggalr ﬁ&gﬁ%ﬁl&l use, and this

rve 1 was a

solutio fstak @@ redng éslﬁpﬁéikdteﬁel\ﬂetd@hﬁibnl Thesestiwagsolutions Were mixed under
Jhonogeni zator. Finally the suspension was fil] up
aseptie opdiionse SHlieddntl Ao rRtaMROHPss the PericRiAfd ﬁhe afpoules was
rEdAa
lyophﬂﬁﬁi Sild ngé;%%llgdr?rlé%sf\}é&gg M’?xf ucgeg gigg) oJrgl e Ilzlgern?soéf{ tﬁé Bmpoules were
d1ssolsexb [mstbmkervyatél: 610.95% (physclbgical) istegilee eljients sbdifunr ghldrade solution
%3 and 1-20% of | actose were thoroughly m xed, then
beforgsglmaiaisiigkoh ens pro suppository (for exanple Wtepsol
4) was nelted, cooled to 35 C and the m xture of
active ingredient and | actose was mxed in it with
honogeni zator. The obtained m xture was nould in
cooled fornms. 30 f) Lyophilized powder anpoul e
conpositions: A5 %solution of mannitol or | actose
was made with bidistilled water for injection use,
and the solution was filtered so as to have sterile
solution. A 0.01-5 %solution of the WO 2007/072095
PCT/ HU2006/ 000123 83 active ingredient of formula (1)
was al so made with bidistilled water for injection
use, and this solution was filtered so as to have
sterile solution. These two solutions were m xed under
aseptic conditions, filled in 1 m portions into
anpoul es, the content of the anpoul es was
| yophili zed, and the anpoul es were seal ed under
nitrogen. The contents of the anpoules were 5
di ssolved in sterile water or 0.9 % (physi ol ogi cal)
steril e aqueous sodium chloride solution before
adm ni stration. WD 2007/ 072095 PCT/ HU2006/ 000123 84
CLAIMS 1. A compound of forrmula (I): RR Z X \NS
Y-R1L 5 (I)
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wherein X represents a group selected from SO SQO2; Y
represents a group selected from (CH2)n, NH NHCH2;, n
WO 300a/0730mt eger of 0 to 1; 10 Z is H or nonosubrtT/HUR@E/000123
by al kyl, nitro, hal ogen, al koxy, trifluoromnethyl,
cyano, am no, al kylam no, 8di al kyl am no, am nonet hyl
al kyl am nonet hyl , di aI kyI am nonet hyl, hydroxyl,
al kyl sul f onyl am no; ﬂﬁfsl onal Iy substituted
al kyl, cycl oal kyl, phenyl enyl, heterocyclyl; R2
is an optionally substltuted phenyl het er ocycl yl, or
151 NP8 Bdmgowmidoifbrndh iDR3 and R4 are i ndependently
selected fromthe group of hydrogen and an optionally
substituted al kyl, or R3 ang2R4 together with the N
atomto which they are_attached forman optionally
substituted C5 7 t up, containing one or
nor e heteroaton(s;i,e group, wherein R5
and R6 are independenty ect edl-+Rgm t he group 20
of hydrogen and an optionally substituted al kyl, or R5
and R6 together with the N(@tomto which they are
attached forman optionally substituted C5_7
wherefdet er ocycl yl group, containing one or nore
t and/ or sol vates and/or
hﬁggﬁg%&elﬁtrﬁl(%gw ;?/é}%éégfe%{)}é%lrcg SQZ&I ts thereof fornmed with
aerebremntsngesp séé&tdl frém G, DN, NHEHs;nul a (1): R2 Z
(1) WD 2007/072095 PCT/ HU2006/ 000123
8‘515 %Bﬁeé?rrPthPépr esents a group sel ected from SO,
S@%s Ir_i(of ﬁxﬂfn??tgﬁhlﬁﬁﬂegﬂér@}lﬁll Sxﬁhﬁchﬁgg&f %m&%)fmord\’hbthyl cyano,
ammom;ﬂqémhsm; tdialylatmynoal mmomthyﬂ 0 alldybﬂnmgemeﬂlal kd;t%%ylammomethyl

trif | kyl
hydroxyl ATkIJFUHERISEE noret hyl - Al Kyl ar homet hyl
dRﬁisKmI @&bﬁ@@msﬂmted ahkglr @wbalk91 hsnérgwlbﬁmhlly@mtﬁmcyagd

is al 10 cycl oal kyl group optional
s&b§t&ntqmlemalw Sluhst@md ohenybrhetereeietitli uent (s) sel ect ed

f l gr(())ﬁ Wltlerrfl:lI’l 3 Qﬁﬁh}ﬂe 1@%&%’en@§r K¥28h o the group of

I a
hydrogen and an optlonally substituted alkyl, or R3 and Ry together with the N atom to which

they are attached form an optionally substituted Cs; heterocyclyl group, containing one or
more heteroatom(s), or

NH-CO-NRsR¢ group, wherein Rs and R are independently selected from the group
of hydrogen and an optionally substituted alkyl, or Rs and Re together with the N atom to
which they are attached form an optionally substituted Cs.7 heterocyclyl group, containiﬁg one
or more heteroatom(s); and/or hydrates and/or solvates and/or pharmaceutically acceptable

salts thereof formed with acids or bases.

2. A compound of formula (I):
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10 am nonet hyl, al kyl am nonet hyl, di al kyl am nonet hyl ,

acyl am no, cyano, hal ogen, or phenyl or biphenyl
Ww@pdo7ornabs y substituted with one or nore substPCTEURES)N00123
selected fromalkyl, methoxy, trifluoromethyl, am no,
al kyl am no, di al kyl am no, agsnonethyl,
al kyl am nonet hyl, di al kyl am nonet hyl, acyl am no,

kyl sul fonyl, al kyl sul fonyl am no, cyano, hal ogen, or

saturated or unsaturated nonocyclic or bicyclic

heéX epossymth ygroupaseteaiediffogn $64SORet er oat on('s) sel ect ed

fr ’&"Egﬁsﬂl\tlsg{&F‘B’&r%e&%%Q%SOHP@Z%’&ﬂVqUI nol | nyI

t%tlg g{p}@ég@ggf@%}nyl oxazol yl, i soxazol yl, furyl
hi ophen,” triazo yl pyrrolldlnyl ring optionally

s lem Htart mdnesiubstitoied byr alkylr @ittoy dratogen, alkbeyy, hylﬂuonoynethyl cyano,

ammczjI éﬁ&; al koé%llﬁ/ﬁtﬁ%{%?@lﬁ{;ﬁoﬁr&t Fi‘yl a(;%r?ﬁno, a k adg;]é{]ﬁammomethyl

hydrogiylah}kyisgﬂbﬁquhﬁyl acyl am no, cyano, haI ogen or 0Xo
group; R2 i’s phenyl optionally substituted with one or

mBn e1ss allst jar u@nto( S})Cl@éksécg@dpf@Rimnallkysubstltneﬂhw@ one or more

oo L ESHRERE Wy 05, BOEMLAILGE AL LS. i
amlnﬁwﬂlﬁmlhyblanﬁhdhyétﬁjdl dialkylamisbdkath§ly hépaminant e, Ka¥eheg, or

hal ogen, or_ saturated or unsaturated nonocyclic or
bPagHN & ‘@BhePYh@PB%%lchFtlthéu‘ﬁlth WGt & AOFRy substituepigs) selected

from Bagl%}ﬁgaﬁétﬁﬂf) trffﬁ] (‘ftﬁ&?}/}l eglgi}n aﬁa@%rgﬁpdfdégl?yﬁ&mo aminomethyl,

alkylantinqgrhethyl, dlaﬂlqﬂarﬂjmxbdredq’ulanpllamﬁnd allgXsatfohyl alkysaXaztdryino, cyano,
hal fur%/ t hi ophen, triazolyl, pyrrolidinyl ring
alogghPf onal |y substituted with one or nore hydroxy,

akieyiafad rcﬁxﬁnsa%ﬁr%ﬁéh nfInb&ytic. of rbifckHFJ MR DK c1y1 2 PoRRining  1-4

al kyl am no, di al kyl am no,” am nonet

heteroatqn}(rshmlcﬁéwbtfm o, Mloalﬂqsluahnam queﬂ!ylquunm]:lylyhrﬁlmmlyl piperidinyl,

o 1 B BB Bl S5 SRl T e R Sy
ring bytenale NsiaRdudd Wit &ieP of PlnbRN Hyhdox ubgakylhfdrsﬂy Watk1, alkoxy,

one or_nore substltuent(a; sel ected rom koxy,
trifluopemethylor grrinpy | alkulaming, aliadpylaminm, amiapiegthali redkylaminomethyl,

SRR e, SR AL O

cRaisphehgl Q;gmﬁallpfubwtuwdd)vﬂﬂoﬁ&@ﬁh@l%rsubdtitﬁbn‘t(b)i‘sdléc%dcfmm alkyl,
H |chth are %%tachedforma%?heteros‘%1f
met Oé?/&ﬂﬁfw@&lﬁt@r nRREOoHEYIgming, Aralltylaraing sigipempethyl. dlipdemisgmethyl,
dlalkyﬁafnﬁlﬁblgethM QEyI%mufboﬁlk‘? alsb Isel'ﬂ@fliﬂlfdﬁglﬁﬂ%% tJ}‘raﬁ)cp ®afden, or

more hydroxy, alkylhy rox
t gdtftiaied oo res aﬁwatedamnmycla:l d{ﬂollca/nim €s.7 H@taﬂolcy«ﬂglrgmm, containing 1-4

SR, 5, LB 0 PR EEE rn
morph@lyd UWIaM‘jtﬁb@hlﬁolﬁ@l 2ovehz601, 35k ak o1 Fﬁﬁfﬂ&ﬂfo NerS Qh@&)‘lﬁdpyrrohdmyl

fromthe W? hydr ogen and al group optiona ]}é
ring  eptiesally ug adh Wie ae ABHrm|omsy tbyﬂmue rﬂllgslgyck@xsec@ gl, alkoxy,

triﬂuof&ﬂéﬁyl, amino, alkylamino, dialkylamino, aminomethyl, alkylaminomethyl,

wher

dialkylaminomethyl, acylamino, cyano, halogen or oxo group, or
NR3;R4 group wherein R; and R4 are independently selected from the group of
hydrogen and alkyl group optionally substituted with one or more substituent(s) selected from

alkoxy, trifluoromethyl, amino, alkylamino, dialkylamino, aminomethyl, alkylaminomethyl,



10

15

20

25

30

al koxy, trifluoronmethyl, am no, alkylam no,
di al kyl am no, am nonet hyl, al kyl am nonet hyl ,

wala@li7kyloasni nonmet hyl , acyl am no, cyano, hal ogenpPCDHUR®6/000123
and R6 together with the Natomto 10 which they are
attached forma C5_7 heterogyclyl group, containing
one or nore heteroaton(s), select ed from 0, Nor S

s GER AR YL Al A 8 IS B g N o o

whlclﬁ{hky benttaeheddbah K03 HeReocyalyi @ﬁﬂptdmtammg one or more heteroatom(s)
| am nonet hyl , di al kyl am nonet hy

" selects 9 q‘ AN geh Qitionrldy grlstteth Aithy onq@{j r%gx]ygmyo plkylhydroxy,

alkyl,f’ glgﬁ f Jin rreggmg{@{ iﬁo' Caéﬂ%lm%ﬁﬁ)ept @iQﬂk?la%ﬁh& S aminomethyl,

ases A conpound
alkylﬁﬁﬂn@ﬁlbm@fl fdia(blf@l&n{%ntelﬂﬂyl (Hcg}ahemz Eemml,l h&loggln PE o group, or
4- chl oro- phenyl ) -thie

-GN Bs BENPe HRSTFIH P{g@;lg Rg are r&%pen%ent‘fy selected from the group
hydro§(31§\1 ﬂﬁ‘b h@gp%regﬁ H%ﬂl%a@lg_ ?’t%%&e@w%%é loflhidge subdltuent(s) selected from

fl uoro-benzenesul fonyl)-thie
alkoxy[ &ifB:obdrpsthyldiameno, alkylammo dlalkylamlno, aminomethyl, alkylammomethyl

d1alk{l121(n4 o%%l?;{lf %cgf:f?ém%g,_ f}gan% ﬁg%]re 84 dol;@/ H%eﬁl@{ Wi the N atom to
which the$ 2R AAChH f@ﬁn?a @514 Henydyky gfbh@%dﬂtalhﬁg one or more heteroatom(s)
2- bénzenesul f ony §4 chl’oro-phenyl ) -thi eng

selec[eQ mom]@yN. o ﬁ,eoptgn{a y -sghstiweEd rvt;ﬂp Reh pF yoouR hyidEpxy, alkylhydroxy,

alkyl (im&(};h or't E%gﬁémyw f%{b}%ﬂ}% d,bﬁlg@ﬂ“ﬁc{ If ! Srapsy%a??]mg, O[agunomethyl

alkylarﬁin@ﬁfetk@l N@ialkylaminomethyl, acylamino, cyano, halogen or oxo group and/or
but ane- 1- sul f onyl ) - 3- (4- chl or o- Ebtle Xs) thlfetmlg&1 tg
hydra]tgﬁyqrrqdégr selvategand/or pharrnaceut1cally acceptable salts’thereot 1o &d with acids or
bases. ( 4- chl oro-phenyl) -2- (2, 4-di net hyl - t hi azol e- 5- sul f onyl
S) thieno [2,3 -b] pyridine, -

3-(4-chl oro-phenyl)-2-(tlliophene-2-sulfonyl)-thieno[2

, 3-b] pyridi ne,
3- (- heYrBRPHesiAcie ol 2, 3- b] pyri di ne- 2- sul foni ¢
2-(4- @9%1‘%) l(e‘ﬁz&msﬁlf Joﬁloﬁﬂbl@e% 1)-t8Rno[2,3-blpyridine,
- (4-chl oro- phenyl) phenylnethanesulfonyl-thleno[z 3

2-(4-clidppybeandeneeyifinyl) 3- @hd:ldm@-rﬁ@n}zléﬁ@gmn[?é r{’ﬂp yr_l dne,

3—(4-%1"1 —@Lﬁ%gﬁ@r—)@éﬁg%ﬁ—bealf?eiggtilﬁggRﬂu@&;[|2d3-yﬁ>yr1d1ne

3-(4- clﬁl@rcﬁ%{eﬁ PREIRY -4 BulEbiyl)- mndnb[aemﬂ@,rﬂim pyridin, WO
2007/ 2 5 PCT/ HU2006/ 000123

5
4-[3-pA-cldosorphen ml)ﬁ@ﬁa@[@éslzﬂ%ﬁwﬁ sylforyl3hearsitifeny | ) -

' | fonyl ) -3
2 beb ST PLAN by Anei pSUARIHARE TR L oY)
3- [3—(41-cl¢1bf00p}tenbbnhrene[§l,ﬂ -bIpyyilne2-sulfonyl]-benzonitrile,
> i B B S T o S ¥ Py
2- (but&?:l P5QrRRBM A-chible nbg*thl%no[b]g B’]\p?hdinﬁe 5

-(3-cyan -benzenesu

eridinyl)-t
3-(4ohlermpEng i (it ety S-S o)t tbkaell LGy Be) | 5
3-(4- Cﬁloronehen%'b 2l t&op iy lsalforgfll)etﬂ%ngfz’ 3- %]pygldnﬁy ridine,

3-(4-chloro-phenyl)-thieno[2,3-b]pyridine-2-sulfonic acid (4-chloro-phenyl)-amide,
3-(4-chloro-phenyl)-2-phenylmethanesulfonyl-thieno[2,3-b]pyridine,
2-(3-chloro-benzenesulfonyl)-3-(4-chloro-phenyl)-thienof2,3-b]pyridine,
2-(4—chloro—benzenesulfonyl)—3-(4-chloro—pheny1)-6~chloro—thieno[2,3-b]pyridin,
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2-(3 -cyan-b enzenesul fonyl)-3 -(4-tolyl)-thieno [2, 3
-b] pyridine, 2-(3 -cyano-benzenesul fonyl)-3 -(3
W0 p@vloz20ys phenyl )-thieno [2, 3 -b] pyridine, Pe(/BU2006/000123
- met hoxy- benzenesul f onyl ) - 3- (4- chl or o- phenyl ) -t hi eno
[2,3-b] pyridi ne, 10
2-(3-cyano-5-fl uoro- benzenesulfonyl) 3-(4-chl or o- pheny

2 -tgbioaepi o kP HalE et iepej 3 Dipomdin

2-(3- cyz(n% E%Jﬁhéi’fe@ulﬂﬁ@l)}d 13- ﬂbd)l@flﬂleh?l)-fﬁhlbﬂmﬂﬁkbjpylﬂadme
2- di net hyl - benzenesul f ony ogg phenr%/l ) -t
2-(4- chlpmwber{zzn@su)é?w)rﬁﬂﬁlﬁblorczpkxgxyl) IR RN

2-(4- C}ﬁ}éﬁﬁ(}%@%@ﬁg‘%&w gfgﬁéll)l)o Shegl‘}l/I)ftilféﬁé[@ PHBYMAihe 8- chl oro-t
2-(3- c?ar(o%mmiwulﬁoﬂyl)em(mm&m@mdiﬂymmiepe[3 3-b]pyridine,

26- czéqigﬁeé%%%%ulﬁo&?&é@t hyiserigrh FnbRo Bt o 11 uo

2-(3- cga‘Ehot ’&'n% Bl’JQYéf hﬂi#rl'}‘ %11er)10[2 ,3-b]pyridine,

r ono- be Zenesul
2-(3- cyz(rm-bﬁmlzcnesulmwyfi 43- mﬂwa phenylBthigro[h§bilpliridine,

2-(3- n}se)t}?o%{q)ézﬁaet 54%{:08]3’@);? d? %reonp enylf) ?ﬂl%ng[Z% é]%yr‘%&iné’ ro- pheny

2-(3- cﬁar{o35 ﬂusfocwaneér@sﬂedi@mwbﬁ@wbaen%})(tﬁreﬁdsﬂw BlpgHaing] ) - t
ieno [2,3-b]pyridin,

2-(3- ﬂuptmfbmhsdmnmp%@nﬂéﬁeéh%m@ﬁwmmﬁ) -thdenq(28ripidEngs| ) -
23,4 BB b AR L R nof Poheryl) thiepol23-blovriding, | o

2-(3- c&z&xo?»bdh]zméﬁlhlﬁdrfye)ri% 2-(ldoro-phenyl)- 6 chloro thieno[2,3-b]pyridine,
ano- 5-f | uor o- benzenesul f ony

2-(3- cy@@ Thiugrookegpensyy! er@lkH%ﬂBOWl@%l)[@en@Z SoAIPELRG ne,

-th 2,3-b]pyridi
2G-Sl TN b a2 peghe y
2-(4- brdmm-bmme[lﬁ,uﬁebjlp}yf(ﬂdﬂllmo phenyl)-thieno[2,3- b]pyrldln

b f
S-amifly 3 Graplogh OpRGBRTU PR s Rhens y g L2, 3:biRyeite
2-(3, 4%&1%&%&1%@&1%@93% RepIBRESEN fthﬁ'eﬁo 3, 3 blpyridin,
4- et hyl - pi peridinyl)-thieno yridi ne,

2-(3 @(ﬁ@ﬁt@d@e@m&ﬁ@wbﬂoﬂyﬂyorg ﬂhﬂ@m{%ﬁ&amr}d@ef | u
2-(3- ng ) t hl egg%l %né'r?gge E‘% gflljlg J]Hhc?n)yl)sthleno[Z 3-b]pyridine,

2-(3- cyz{rﬂz 5>|ﬂl||111|6fc9b@Ea&yhlfo@i)l;%ﬂ(@-bb}otdlpmlﬁ62clﬂoid-iﬂhwnlotﬂ blpyridine,
chl or o- benzenesul f.on
2-(3 ﬂuem trhavrarsaesulionyhr 35 f‘bclﬁlﬁ%%nw -thiepgldvi-blpyridine,
2-(4- cﬁl’o§ gﬁéosg fgﬁ%ﬁgr{@ %Hétg?;ﬁﬂaémcﬁnﬁflﬂﬁm&?i 9-p5RMhd, - 4- Tl U
2-(3- cﬁmafﬁ ﬂmerﬁ b(eAzemhd;tﬂfomybéh@emeﬁlubpmaglﬂl)lyb-thwnwf@t%élpypdlpe,r
-t hi

2 -l bedrencalipRin S Bl et sibore icusl FHmBidheny |

2-(4- chto&&lb@ﬁﬂéﬁ@suﬁoﬂﬂfgf(ﬂdﬂh[lﬁo-phenyl) -5- chloro th1en 2,3-b]pyridin,
am no- or o- benzenesul f on -1 yor o- pheny

2-(4- chyor(p—hﬁ@@gespﬁogylbpﬁg}fqhmm phenyl)-4- chK)ro thleno[z 3-b]pyridin,

2 G R DR S S P B2t )
5-amift-2L (MBS HERR LS fol Pl)-3-(4-methyl- plperldmyl) th1eno[2 3-b]pyridin,
2- (3-fl uoro-4-net hoxy- benzenesul fo b{pyﬂgro phe

2-(3- cmwg—s-tfhlpgh‘@er{zgnegulg? }—ﬁﬂﬁﬁ]@oro th:(ngl) th1eno[2 3-

5- amm«%K gu(fglrcg%o?% %ﬁ%ﬁéﬁ%ﬁ}fﬂﬁﬂlﬁ 2@%&@ 'f)&i&%;f’lf’ﬂuenogz 3- b%pyrldm

2-(4-chhyabetzechésutfonylpan@enehyl-piperydihyl3-6-chloro-thieno|2, 3 b]pyridin,
-(2-fluoro-phenyl)-thieno [2, 3 -b] pyridine, 2-(3
-cyano- 5-fl uor o- benzenesul fonyl)-3 -(3
-chl oro-phenyl)-thieno [2, 3 -b] pyridine.



5 4. A process for preparing a conmpound of formula

(la) R ZXNSY-R (la) 10 wherein X represents a
w@ewap7®et ected from SO SO2; Y represents a grPOLEU2006/000123

selected from (CH2)n, NH, NHCH2; n is an integer of O

to. 1; Zis Hor nonosubstiggted by al kyl or nitro,

group 15 R is an opti onaIIy substituted al kyl,

26 SSLIBr RE DS ELREREEI N 1B
2-(3 ﬂgoroelaﬁbﬂmgy—&e@&ﬁmlfoﬁymﬂ (Béﬂlmﬂd)@héﬂ}ﬂ)l-ﬂllenﬁ [2 Zb]pyhl!ﬂln%l'l
a substituent as defjned

23y Sr i beheaan ) s OB Lol L AP lme, |
2-(3- ?S%Jgu%&g{c% %é?lﬁu aﬁ?l?’/ S§3' 5h%r8%3§%%2@5&([&3t@pﬁ1dme.

5 wherein Hg is chloro or brono, Y and RL are as
descri bed above for the fornula (la), or with a
conmpound of formula (VII1): WO 2007/ 072095
PCTL. 20064090 3 purBY o bR BImul 1)) wher el n
H g is chloro or brono, Y and Rl are as descri bed
above for the forrmula (la) i Rythe presence of sodium
nmet hoxi de i n di methyl f ogmam gde as solvent to obtain a
conpound of 5 formnul nd optionally thereafter
forming salts and/ &
conmpounds of fornul a

(Ia)

10  wherein

X represents a group selected from SO, SO,;

Y represents a group selected from (CHj),, NH, NHCH,;

n is an integer of 0 to 1;

Z is H or monosubstituted by alkyl or nitro, group
15 R is an optionally substituted alkyl, cycloalkyl, phenyl, biphenyl, heterocyclyl;
R; is phenyl, optionally substituted with alkyl or halogen;

by reacting a compound of formula (III):

/

20 (D)
wherein A is a substituent as defined R, in formula (Ia) and Z is H or monosubstituted by
alkyl group, or monosubstituted by nitro with a compound of formula (VII):
HlgCH,SOYR;
(VID
25  wherein Hlg is chloro or bromo, Y and R; are as described above for the formula (Ia), or

with a compound of formula (VIII):



5. A process for preparing a conpound of formula (IDb)

RR ZXNSY-R 10 (Ib) wherein X represents SO,
WEaR7/02008pr esents a group sel ected from ( CH2) PCT/HEH2006/000123

NHCH2; 15 n is an integer of 0 to 1; Zis H or alkyl

group; RL is an optionally ggbstituted al kyl,

cycl oal kyl, phenyl, biphenyl, heterocyclyl; R2 is

phenyl, or aromatic heter tionally

substituted with one or %ﬁéﬁhxk%ﬁggtltuent(s)

sel ect ed fron1a|ky| al koxy, (NﬂHquoronethyI am no,

| Kyl am no 20 am ngnet hy

whesSip e R o6 Biomaard ke erds dseqies abew Earihpformula (1) in the
preseﬁ?z’@BP soilhﬁhoﬁl@thoﬁﬁlcaQBOdme :Xffgﬁnalﬂﬂﬂg ragﬁs\g vent fo obiain a compound of

nmet hyl sul f onyl reacting a co
5  formylx (), @nd q>pt$mblly (tb(¢r)3aft625fowmtdg &altsonmbchm ﬁydr‘atefs Oetrﬂldrasolvates of

I 0 72095 PCT/ HU2006/ 000123 90
Compé\h( ‘g—g&ﬁ‘ﬁﬁ ?Ifﬁlll) wherein Hig is chloro or brono, Y

and Rl are as described above for the fornmula (1b), or
with a conpound of formula (VII1): 5 HlgCH2SQRYR1
(VMII'1) wherein Hg is chloro or bronp, Y and Rl are

as $1e3CHRAY 1ARYSarfig's ool B Ambdatey' " e

Ry
v/ l N X
~
10 N S Y—R;
(Ib)
wherein

X represents SO, SO,;

Y represents a group selected from (CH,),, NH, NHCH,;
15 n is an integer of 0 to 1;

Zis H or alkyl group;
R is an optionally substituted alkyl, cycloalkyl, phenyl, biphenyl, heterocyclyl;
Ry is phenyl, or aromatic heterocyclyl, optionally substituted with one or more
o substituent(s) selected from alkyl, alkoxy, trifluoromethyl, amino, alkylamino, dialkylamino,
20 aminomethyl, alkylaminomethyl, dialkylaminomethyl, acylamino, cyano, fluoro, chloro,
bromo, hydroxyl, methylsulfonyl,

by reacting a compound of formula (XI):

25

with a compound of formula (VII):



15

20

25

presence of sodi um nmet hoxi de in dinethyl formam de as
sol vent and reacting the obtai ned conpound of formnula

W@ bdgyo7bR2 0.0 10 NS Y-R,  (1V) wherein Rl aP€T/a#E2006/000123
descri bed above for the fornmula (1b) with copper(ll)
brom de and tert-butyl nitrjgte in acetonitrile; and
reacting the obtai ned conpound of fornmula (V): Br O N
SY-RL 15 (V) wherein Rl scri bed above for
the formula (1b) with a co‘ﬁ%@ﬂ%@oﬁ‘lforwla (1X) :
R2- B(CPDZ (IX) wherein R2 isc@g) defined above for
fornul a in the presence of base and catalyst in

whergin Hig is e} v@rqr bremebY ahdh Ra arssvdessnided bovsrfonthe foinmla (Ib), or
thhﬁ%gmgé’&ddod}%léﬁ/ry 152@ @after fornming salts and/ or
or

tes an ates of conpounds of formula (1Db).

6. A process for preparinglgCHsgmauwryd of formula (1):
R2 ZXNSY-RL 25 (lc) W 2007/072095
PCT/ HU2006/ 000123 91 wherei®Y I represents sm; v

whert RRIBSE B ISrPodb AR, SohE %egrbef %&ﬁ@) Y?fﬁH’thé\H%laF&rb) in the

n is an I nteger gr oup,
presenee efrsodivini mnﬂulok;desiu kiﬁhebthylfc&”dlaﬁhdf@/ds sobyeat mi kyl,

reacttglggfl]%éptg ?‘?ﬂ%‘ﬁ’é’ﬂd’ t(?f?f?}ﬁ%@ ict englrszFﬁEAfg\rAgﬁroeloP e

hydr ogen

1v)
wherein R; are as described above for the formula (Ib) with copper(Il) bromide and tert-butyl

nitrite in acetonitrile; and reacting the obtained compound of formula (V):

Br
O
=
I \ 350
S Y—g,
V)
wherein R, are as described above for the formula (Ib) with a compound of formula (IX):
R»-B(OH),
IX)

wherein R, is as defined above for formula (Ib), in the presence of base and catalyst in a
solvent to obtain a compound of formula (Ib), and optionally thereafter forming salts and/or

hydrates and/or solvates of compounds of formula (Ib).

6. A process for preparing a compound of formula (I):

Ry
v/ | N x
N \
N S Y—R;



an optionally substituted al kyl group, or R3 and R4
together with the N atomto which they are attached
wo eoomoza09dpt i onal |y substituted C5_7 het er ocycb@i/HU2006/000123

group, containing one or nore 10 heteroaton(s), by
reacting a conpound of. forgyla (V): Br O NS Y-R
(V) wherein RL are as described above for the fornul a

wherélhc) 15 with a conmpound of formula (XVI): HNR3R4
(XVlI) wherein R3 and R4 are as descri bed above for

f O mprasefits 8,5 0 obt ai n conmpound of formula (Ic), and
o ionally thereafter formn% salts d/ or hydrates

t
FOFCSERIP ¢ HAW Ssectedipm mla (lc). 7. A

prﬁggﬁ%t%opm{pwl ng a conpound of for mula (1d): R2
d) 25 wherein X represents SO2; WO

5 Z(Z)EIIDfIIZ{lbﬁgP@lp' HU2006/ 000123 92 Y represents a group

¢ G w5 Spu Ty S kg v Toattthep o BBpEmAl Hgerocyelt
SUDSE NR&R?WhéﬂeMg arfeli¢ ﬁ@'lﬂ@é endRR@PYdlect& ﬁ&%rib{é roup of hydrogen
het er oc R2 is R3R4 group, wherel % Rg

an Opﬁﬁ%albl@ug éuqedl a&yba@@m ¢13R3§eﬂlddt4ttegbtlﬁ€rr oviilt the N ghoouto Wi‘ilch they are
attacﬂ%}r% giro&ge{ho é&lﬁﬁh&’ o@ut%ﬁtlt%/xhe u%c, %:ﬂ%glglyw%%g trc;??gf}hgp% one or more

10 heter@tdraGhed for m an optionally subst ituted C5_7
het er ocycl yl _ group,. containing one or nore

by reaclipg @@g{naﬂzergi) of formula (V):
Br

~ l A\ 0\\550
Sy \Y——Rl
V)
wherein R; are as described above for the formula (Ic),
15  with a compound of formula (XVI):
HNR3R4
(XVD
wherein R; and Ry are as described above for formula (Ic) to obtain compound of formula
(Ic), and optionally thereafter forming salts and/or hydrates and/or solvates of compounds of

20  formula (Ic).

7. A process for preparing a compound of formula (Id):

25  wherein

X represents SO;;
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by reacting a conpound of fornmula (1V): NH2 X 10 N
Y-R1L (1V) wherein RL are as described above for the

wo evomiormez 1 d), with a conpound of fornmula (X IPJT/HU2006/000123
HNR3R4 (XI11) 15 wherein R3 and R4 are as descri bed
above for formula (1d), in tlg presence of phosgene or
tri phosgene and base to obtain a corrpound of formula

(1 dy, | .sal ts and/ or

hydré?@gggﬁgiggﬂég%%§%2§6 %bouhd %formula (Id).

8. Wisndateger ¢fdrtodr epari ng a conpound of formula (le):
(le) wherein X represents a group

2 .20 N Y-R1
selé&gd’riaﬁg}rg@ép' S2; Y represents a group sel ected
fr opy {s@%pBondiy subkiea alki%cﬁcl‘ﬁ <ZF gh&{rﬁ gjggheﬂgl Qettefbc}clyl

Z is amno, aI kyI sul fonyl
optRo rtﬁaNHfC@uIHRttht groepl athérgin, Reymd Balaira/indepméct}tly selected from the

het er 0 072095
oY OB Gt GosHiTyobastines AN O, Ry B toeether with the N
atoSIURS ihlidht e@yWrk htiabiien! fopm ﬁ@'o@ﬁ@ﬁ‘ally Q}bsﬁﬁ@lﬂt CE‘? h@telocyclyl group,
conpound of f ormula (la):
conjgiingjoge or more heteroatom(s),
by reacting a compound of formula (IV):

NH,

//I \__«
SN S Y—g,
av)
wherein R; are as described above for the formula (Id), with a compound of formula (XIII):
HNR3R4
(X1ID)
wherein Rz and Ry are as described above for formula (Id), in the presence of phosgene or
triphosgene and base to obtain a compound of formula (Id), and optionally thereafter forming

salts and/or hydrates and/or solvates of compounds of formula (Id).

8. A process for preparing a compound of formula (Ie):

Ry
[ >x
SN S Y—R;
(Ie)

wherein
X represents a group selected from SO, SO,;
Y represents a group selected from (CHz),, NH, NHCHj;
n is an integer of 0 to 1;
Z 1s amino, alkylsulfonylamino, halogen;

R; is an optionally substituted alkyl, cycloalkyl, phenyl, biphenyl, heterocyclyl;
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X represents a group selected fromSO SO2; Y
represents a group selected from (CH2)n, NH NHCH2;, n
WO 300a/0730mt eger of 0 to 1; Zis nitro; 10 R i SP@HU2006/000123

optionally substituted al kyl, cycloal kyl, phenyl,
bi phenyl, heterocyclyl; R24s phenyl, optionally
substituted with al kyl or hal ogen, with an appropriate
reduci,n ent to obtain, co und of fornula (le) R2
| R ol S5hena PP RuP AR Sufinet X ¥ (0

by rez@fifly KéompSurdBofdBakilh pgyl above for fornula (le) and
optronally thereafter formng salts and/or hydrates
and/ or sol vates of the obtai nedkRam no derivatives, or
a. optionally reactipg i ned am no derivatives
of formula (le), wherei ing; X, Y, n, R and
R2 are as descri bed abagve f a (le) with sodi um
nitrite in the 20 pres ofShydr oghipyric acid and
copper (1) iodide or copper(l) chloride or copper(l)
bromi de or sodiumtetrafluorghprate to obtain a

conpound of fornmula (le), ), wherein Z is hal ogen; X
whereit n, R and R2 are as descri bed above for fornul a

(hy reg,ieglé]ﬂs Qg‘%"gl?%gfglﬁégyag{ f$(§r formng salts and/or

es an es 0 8 obtai ned hal ogen

d&Tieprbéntes ghupfseletisl &ohe(CQH,) ) NFDNHOH] | y reacting
t he obtained am no derivatives of fornmula (Ile),
whdt @ Hteger f O tslianino; X, Y, n, R and R2 are as
desehiifaed above for fornula (le) wth al kylsul fonyl
chl’'oridé derivatives to obtain conpounds of fornula
( Re)s, annpeiomblhy fibisstusddiajityd udytmaiklyh mhenyl, Biphefyl, heteRbcydipl;
2007/ Q72095 PCT{ HU. 00_6/%5)0%1}%3 4 %qd R2 are as
B3 &RisaYl aBolly sosHBtiervih elky or Baleent i onal Iy

with ahfa?p fibRredRAidY &%nﬁt_%loﬁo&i@%@undW%ﬁhﬁaﬁ (@nd/ or
sol vates of .t he obtai ned al kyl sul fonyl am no
derivatives of fornmula (le). 9. A process for
preparing a conpound of fornﬂlza (1f)y: R /1 \ XNS

“R1 5 (If)
~d
[ >x
SN Y—R;
(Te)

wherein Z is amino; X, Y, n, R; and R, are as described above for formula (Ie) and optionally
thereafter forming salts and/or hydrates and/or solvates of the obtained amino derivatives, or

a. optionally reacting the obtained amino derivatives of formula (Ie), wherein Z is
amino; X, Y, n, R; and R, are as described above for formula (Ie) with sodium nitrite in the
presence of hydrochloric acid and copper(I) iodide or copper(I) chloride or copper(I) bromide
or sodium tetrafluoroborate to obtain a compound of formula (Ie), ), wherein Z is halogen; X,
Y, n, R; and R; are as described above for formula (Ie), and optionally thereafter forming
salts and/or hydrates and/or solvates of the obtained halogen derivatives of formula Ie or

b. optionally reacting the obtained amino derivatives of formula (Ie), wherein Z is
amino; X, Y, n, R; and R, are as described above for formula (Ie) with alkylsulfonyl chloride

derivatives to obtain compounds of formula (Ie), wherein Z is alkylsulfonylamino; X, Y, n, R;
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wherein X represents SO2; Y represents a group
selected from (CH2)n, NH, NHCH2; 10 n is an integer
w@b000/0tm9; Z is am no, al kyl sul fonyl am no, habPOOEU200RI000123

is an optionally substituted al kyl, cycloal kyl,
phenyl, biphenyl, heterocydyl; R2 is optionally
substituted phenyl, heterocyclyl, or NR3R4 group

and RX"QI%ra‘%'cfé?é%?bea rEigoﬁflfor ity @@P %ﬁd @@ilbﬂalﬁﬁhﬁﬁﬁi@cﬁl ff)frﬁlﬁg ts!il% and/or
group of hydrogen or optionally substituted al kyl,

hydrafes and/6r srchtéRdofttogelthined alkylsulfonylamiso sherivaiven pﬁformnwle)
are attached forman optionally substituted C5_7
het er ocycl yl group, containing one or nore
he@erm@w&éﬂm pmgaﬁﬁg\@bbmgo@dcafrfp@md (@f: formula (V):
Br OO N O wherein RL and Y are as
descri bed above for the formul o1 f), with an
appropriate oxidizin nt apnd reacting the obtained
N- oxi de derivative of Br OOSY-- RL N
11 O (X) WO 2007/072095 P é%/OOOlZS 95
wherein RL and Y are as crrbed abpwfor the
formula (I1f), with aquaeous nitric acid in acetic
acid, thereafter reacting theagbtalned nitro
derlvatlve of formula (XI): Br @N OO N S Y-R1

wherein

X represents SOo;

Y represents a group selected from (CHy),, NH, NHCH,;

n is an integer of O to 1;

Z is amino, alkylsulfonylamino, halogen;

R; is an optionally substituted alkyl, cycloalkyl, phenyl, biphenyl, heterocyclyl;

R; is optionally substituted phenyl, heterocyclyl, or NRsR4 group wherein R; and R4
are independently selected from the group of hydrogen or optionally substituted alkyl, or R3
and R, together with the N atom to which they are attached form an optionally substituted Cs_y
heterocyclyl group, containing one or more heteroatom(s),

by reacting a compound of formula (V):

Br
O
4
SN S Y—R1
Q%

wherein Ry and Y are as described above for the formula (¥f), with an appropriate oxidizing

agent and reacting the obtained N-oxide derivative of formula (X):

Br
O
= I\
I \ S;O
N S Y"‘ Ry
|
O

X)
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O(XI) 5 wherein Rl and Y are as described above for

the formula (I1f), with an appropriate reducing agent,
wa@nw7oemet i ng the obtai ned am no derivative of PEDHUR06/000123

(XI1): Br HZNOO NS Y-RlL 11 O(XIl) wherein Rl

and ,Y are as described abd¥e for the fornmula (I1f),

10 a. with a conpound of fornmula (IX): R2-B(OH 2 (1X

wheredRL @hd YRérel & QREHBRIDNe TPl fortheld eRith .aquacous nitric acid in
het erocyclyl, in the presence of base and catalyst in

aceticgcislothpenafter isagingdhe obfainedpormderightiYeopffarmule (X));
wherein Z is amno; R2 is optionally 15 substituted
phenyl, heterocyclyl, Y and Rl 'e as described above
for formula (If) an@2N poaal t hereafter formng
salts and/or hydrates a s=Of the obtained
am no derivatives of f $ ), &nd (i) optionally
reacting the obtai ned am der? vati ves R formul a
(If), wherein Zis amno; R2 is optionally
substituted phenyl, hetero%yclyl, Y and Rl are as
descri bed above 20 for for )(If), W th sodi um
nitrite in the presence of w rochloric acid and

wheretoRpend IY) are adiddecritted cbppe fdrl the Cdrihmld d€), avithcappgirépriate reducing
brom de or sodi,um tetrafl uorobgrate t btain a

agent, A94EEGHRe tthO%Faé‘i‘eﬁ]lﬁI%m? aF‘)lYatWEQ?g?rﬁmk‘ ﬁ%@%h al ogen; R2 is
optionally substituted phenyl, terocyclyl, Y and Ri
are as descri bed abgvlgI for for a (If), and
optional ly thereaft€? W\ and/ or hydrates
and/ or solvates of the derivatives of
formula (I1f), or WD 2007K07 CT/ WYU2Q06/ 000123 96
(ii) optionally reacting tlﬁﬁe ob%ai ned anlno of fornula
(1f), wherein Z is amno; ogR2 is optionally
substituted phenyl, heterocyclyl, Y and Rl are as
descri bed above for formulackif), wth alkylsul fonyl
chloride derivatives to obtain a conpound of fornula

where{ny Rj) and A aee assiebasivgtl [ahovefor dwffommula i ng sal ts and/ or

hy r at G, 208k RbuRALHBlESa Ot N 0Pt al ned
R,-B(OH),
IX)

wherein R, is optionally substituted phenyl, heterocyclyl, in the presence of base and catalyst

(7}

in a solvent to obtain a compound of formula (If), wherein Z is amino; R, is optionally
substituted phenyl, heterocyclyl, Y and R; are as described above for formula (If) and
optionally thereafter forming salts and/or hydrates and/or solvates of the obtained amino
derivatives of formula (If), and

(i) optionally reacting the obtained amino derivatives of formula (If), wherein
Z is amino; R, is optionally substituted phenyl, heterocyclyl, Y and R; are as described above
for formula (If), with sodium nitrite in the presence of hydrochloric acid and copper(I) iodide
or copper(l) chloride or copper(I) bromide or sodium tetrafluoroborate to obtain a compound
of formula (If), wherein Z is halogen; R, is optionally substituted phenyl, heterocyclyl, Y and
R are as described above for formula (If), and optionally thereafter forming salts and/or

hydrates and/or solvates of the obtained halogen derivatives of formula (If), or
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5 al kyl sul fonyl am no derivatives of fornmula (If), or

b. with a conpound of (XIlIl): NHRSR4 (XI1l1) wherein
W®R300a/002088 are as descri bed above for fornul a pCT/HU2606/000123

70-200C to obtain a conpound 10 of formula (I1f),

wherein Z is amno; Y, B R2 which is NR3R4 group,

are as descri bed above for ormula (If) and

optionally thereafter formng salts and/or dr at es

and/ or @ipbptéanady r@ptlnm&w@nmnmoﬁéo%% (I P is amino;

f i.nad
o o] S P O AR, A8 4055 i one
formaldl (MO, with ditylan@ni2chibiid dbﬁvaMRBRﬁ) gbtalmpa Campoumi of formula (If),
descri bed above for fornmula (If)

and pptiouiatly therepites foredng @éltSofanW% ﬁ’dé?ﬁteér %fc? stﬁa of the obtained
alkylg\ﬁpoﬁlsr g‘[ll}lo h&% @eso ff?ﬂﬂlpﬁél(f% chloride or copper(l)

deor “So borate to obtain a
conp.ourxdlt}oﬁcdrﬁpdnmlda)f((xill), wherein Z is halogen Y, Rl
and R2 which is NR3R4 gromﬂ%q re as described above
for formula (I1f) and opti 4y thereafter form ng
salts and/or hydrates and/ gkypol vates of the obtained
hal ogen derivatives of fornula (I1f), or 20 %23
wheremtleleo,)arc aadﬁscmlgsdtdbevc) Fardformeda 4, ab7@+P0 (atoj abiain a Compound

o 8 P Bl RS S I, o s

abov@'f&%o%rﬂhlfac{ bind Sﬁt'l(ﬁfa!llsiQh&Séﬂéz‘ Fbinvifs saltsCadfvd Wiydradds and/or solvates
formul a wherein Z al ka/l sul fonylam no; Y, Rl and
ofthcegbtamd@mm@dmwﬁsgqfé@mma 19,85 described above for

f or mul (%hép é%lgg g%t fh8 %%} lﬂedtm%g %Elﬁ@a[twe{ of fﬂrgﬂlasébt Wherein Z

and/ or r SO vat es e obt al
is angthkyY sR| bad R, avtictoisdeRiRAgougsare 35 dedcribed abb e 1(0[ ffc)lmula (If) with

sodu{lrg @}tﬁtepxk%ﬁee ?qsqs;(l%[z O%Elje}gl}aqgllﬂr(]){glp 3}10 G Ofgggqrégi g%@%e or coppe1 (I) chloride
or cgpggé( U 06600 128 un? ¢ tra‘ﬁﬁ%fcﬁ;'ofhté( th %B’Ea?ﬁ' en E&nﬁ%md E(f formula I,

sents a group selected from (CH2
Wheneﬁl Ais haidgen ey, Rof and Rowhich is NR3R4 group, are as descr1bed above for formula

(If) and optionally thereafter forming salts and/or hydrates and/or solvates of the obtained
halogen derivatives of formula (If), or

(ii) optionally reacting the obtained amino derivatives wherein Z is amino; Y, Ry
and R, which is NR3R, group, are as described above for formula (If) with alkylsulfonyl
chloride derivatives a compound of formula (If), wherein Z alkylsulfonylamino; Y, Ry and R;
which is NRsR, group, are as described above for formula (If), and optionally thereafter
forming salts and/or hydrates and/or solvates of the obtained alkylsulfonylamino derivatives

of formula (If).

10. A process for preparing a compound of formula (Ig):



5 Zis amno, brono, chloro, iodo, nethoxy, nono- or
di al kyamno; R is an optionally substituted al kyl,
wa@yohiozoky| , phenyl, biphenyl, heterocyclyl; P2I/HE2@06/000123
optionally substituted phenyl, heterocyclyl, or NR3R4
group wherein R3 and R4 areodiyndependentl|y sel ected
fromthe group of hydrogen or an optionally
whersiHbstituted al kyl, or R3 and R4 together with the N
atomto which 10 they are attached forman optionally
su¥senresensSAG5_7 het erocycl yl group, containing one or

re heteroaton(s), . hy re in und of formul a
?%;epé?se Sg@rﬂlpsselﬁcﬁsgfr@?é%)ng@ﬁmﬁwn Rl and Y are
asn fesGhtepadrahoye for the fornula (l1g), with a

conpound of formula (IX): R2-B (OH2 (IX) wherein
5 RZ [ssgipe.i toermp) ghlarabiedd.tmethox yp meampt or dielkgaroinge| vl , in

ot R SRR R Er RS B oaty, Seasl vy flpercin,

(ORMp an vbesRiln sitdtibedphedpl, heraddy¥lyswWest i t ut ed phenyl,
het erocyclyl, Rl and Y are as described above for
c IR ngwups wheseinuRa qodgRs ase ipdepgpdantly sedssiiduffi@mpfthe group of

ok b v 1 H4006/ 90 -
hydrdalhio on offfri dited oyl ord R ibeer iy HERom 1o which

10 they fmerattacled fogin droopthinallp sabstipoed d3 ;dfetckaryoiyl @roupXlcytaining one or

- \{1\/(1ﬁerei n Gﬁ is NR3R4 group, wherein R3 and R4 are
morenEtetolEht |y sel ected fromthe 5 group of hydrogen or

byre@dﬂitnglﬁidﬁﬁ{bﬁlhﬁd/oﬁéﬁﬁﬁliat(%:ed al kyl, or R3 and R4 together
W e

atomto
Br
~ l A\ (\)\340
N R
(H)
X)
15 wherein R; and Y are as described above for the formula (Ig), with a compound of formula
(IX):
R,-B(OH),
(IX)

wherein R, is optionally substituted phenyl, heterocyclyl, in the presence of base and catalyst

20  inasolvent, to obtain compounds of formula (XIV):

Ry
O
= I\
| \ S\; )
\N S Y—R;
Il
O
(XIV)

wherein R is an optionally substituted phenyl, heterocyclyl, R; and Y are as described above
for compounds of formula (Ig), or

25  with a compound of (XIII):
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whi ch they are attached forman optionally substituted

C5_7 heterocyclyl group, containing one or nore
whedognombdM(s); and reacti ng conpounds of for nPCEHU2006/000123

(XI'V), wherein Rl, R2 and Y are as described above for

formula (l1g), with trifluoregcetic anhydride in a

solvent to obtain conpounds of fornula 10 (XV): R2 O

-OONS Y-R H(XV) V\,h(f\f ri{Rl R2 and Y are as

descri bed above for fornufa (14¢); and reacting

conmpounds of formula (X\/)(Xyptyerel n Rl R2 and Y are

as (descrjbed abpve r fornul a .
Wherf)‘ﬂc}gbﬂlﬁl{%ﬂgrﬂ 3| S%a?ara@ﬁm Eortferra%l@éiaa te@ ﬁ%@p@#nds of formula
(XIVZ?&ZH%‘EI%C’I&JS %)rl‘lﬂé}ﬁ%egr%é; V@eg!;,ﬁf}%r%{uq)f{ %% l;(deﬂ%ndgl]clyaﬁzﬁjecfé% from the
group)pﬁ h}@h%elny)r heptafallysubsdtivnted alfys ak Rs aahB4 trgethed Wahehe N atom to
wicf S SOHEL B, b g SO e ueB] . Stsning one
or md@t hbefomdnis):kd, wherein Z is brono; X, Y, 20 n, Rl

and R2 are as described above for fornula (I1g)) wth

reactlﬁst@@mounds pliermpda (RD\Dysheren RibRai andc‘ainqsg Lﬁsd@scﬂﬂbed above for
r I el n & 45 fil uor and. R2
formlfllg (@Q %vdélsg)rﬂlugé%%t d]r‘gcf p g ﬁ‘ﬂv%{n tp g%btalg Ca)mpounds of formula

(XV)optl onal Iy ther eafter form ng salts and/or hydr at es
and/ or solvates of the obtained fluoro derivatives of
formula (l1g); or b. with pho orous(l11) oxychloride
to obtain conpounds of _Kornula ((jg) wherein Z 25 is
chloro, X, Y, n, Rl aRg ag_dgscri bed above for
formula (1g), and optli onallly eafter formng salts
and/ or hydrates ang?org es ofY+g obtained chloro
deriivatives of fornmulal (lg); or WD 2007/072095
PCT/ HU2006/ 000123 99 (IiI) reacting the chloro
derivatives of fornmula (1g), wherein Z is chloro; X
Y, n, R and R2 are as deS¥Vibed above for formul a

herdih 0
wherdi 92)105%‘"32@ g?%%??&n%e@gehﬁﬁbé\iﬁ% ' elrr%%?[%) fa[nggrrﬁ H1§ co??pounds of
formlﬂa V) @Vh:brm RarR; aisl Yesxasi dsedibed hbve ﬂooforﬁmlemlgﬂ (19),
and fter. formng salts an
o AR e8RS b Rirblae Sl 65 B iheR S Rimyls g, wherein 2
is bro¢tey;, Xv &1 nyRsarf RS &t @y H@sch@@d abd¥e for formula (Ig), and optionally thereafter

forming salts and/or hydrates and/or solvates of the obtained bromo derivatives of formula

(Ig); or

(1) reacting the bromo derivatives of formula (Ig), wherein Z is bromo; X, Y,

n, R; and R, are as described above for formula (Ig)) with potassium fluoride in DMSO to

obtain compounds of formula (Ig), wherein Z is fluoro, X, Y, n, R; and R, are as described

above for formula (Ig), and optionally thereafter forming salts and/or hydrates and/or solvates
of the obtained fluoro derivatives of formula (Ig); or

b. with phosphorous(III) oxychloride to obtain compounds of formula (Ig), wherein Z

is chloro, X, Y, n, R; and R, are as described above for formula (Ig), and optionally thereafter

forming salts and/or hydrates and/or solvates of the obtained chloro deriivatives of formula

(Ig); or
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C. With iodonethane in the presence of silver
carbonate in a solvent to obtain conpounds of fornula
W@ b@y/o72eberein Z i s nethoxy, X, Y, n, R and RPCEHH®2@$/000123

descri bed above for formula (l1g), and optionally

thereafter formng salts amgy or hydrates and/ or

sol vates of the obtained nethoxy derivatives of

formul a . [

anhydr | éél'(?a)ﬁtmé)ghgl]cglog d\é\ﬁ%ﬂ]tv%g R lféi'ﬁ'gl@ﬂ['ﬁg)ﬁ%?l{% hfZQE‘ 'cﬁloro X, Y,
n, R, andiRdiagd ky iantibasatiovedbt formuto(@pyuwiths potfaSSflmnrﬂlioaldé |1g)D,MSO to

i 2, L o
above"’fQPfG?mfuﬁr(I tﬁ)n(ﬂ'l% {herdRter ﬁ’)?ﬁﬁx%'l@ltb h(nd/BﬁlﬂﬁEﬁtE@ﬁnd/or solvates

form ng sa fs and/ or hydrates and/or solvates of the
of the obtadedetioneddriativesertifonmile €lg);afr f or mJI a(lg). 15 11. A
P SN GBSO 09 PR oG B e o oo
comp&L1aE B8 EsHrBl A, %@re&?!ZQ§ h@ﬁlcfxfyoﬁ" Y,Cir!2R1, and RNare MH@b%nbed above
nis an integer of 0 to 1; Zis am no, hydroxy,

for forpmlalg), andwpkenallyetherssier fmmg sals @déﬂrW§¥ﬁt¢f$&nd/WSOkV§teS of the
| oal kyl , phenyl,
obtairffl SRR PR BERbIEDE oY 1 (Y0 Tonat 1y P

Sdbszﬁmtttﬁﬂadroﬁ{wfayibsulﬁmﬁtcﬁmwﬁﬂy lin aogolWRBRAd ghau p/lth ammonia or
wherein R3 and R4 are i ndepend tly seté d fr
monoy apd, d1adsylamipes & ehtasy CARPYIMs Pli‘ngru I3 § AT kfﬁpectweﬂy

aminc®br Fdnddl lﬁﬁ ngoo&e&lg la‘fﬁxhg %he N /i ARt éﬂ@'a@rﬁesct,rhﬁﬂ above for

are attac orman’optional 'y Substituted
formuﬂre(lg) amgdadpyiongtyo thereatton faiming galenaadbor hyddpates and/or solvates of the

teropato 00 095 PCT/ HU2006/ 000123 100
obtairgg TRasSHD L VHLYED 05 BURMAHEY o mu & X\ - RO 0 o

11. A process for preparing a compound of formula (Ih):

(Ih)

wherein

X represents SO;;

Y represents a group selected from (CHy),, NH, NHCH,;

n is an integer of O to 1;

Z. is amino, hydroxy, bromo, chloro, fluoro, methoxy, mono- or dialkyamino;

R; is an optionally substituted alkyl, cycloalkyl, phenyl, biphenyl, heterocyclyl;

R; is optionally substituted phenyl, heterocyclyl, or

NR3;R4 group wherein R; and R4 are independently selected from the group of
hydrogen or an optionally substituted alkyl, or R; and Ry together with the N atom to which
they are attached form an optionally substituted Cs.; heterocyclyl group, containing one or

more heteroatom(s),
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NSY-RL I I O(XIV) wherein Rl, R2 and Y are as

descri bed above for formula (lh), 5 a. wth
w@b@sphwpdus(l11) oxychl oride or phosphorous PCT/HU2006/000123

pent achloride to obtain conmpounds of formula (1h),

wherein Zis chloro, X, Y, mpoRl and R2 are as

descri bed above for formula (1h), or b. with

9%3{1 de to obtain conmpounds of
byreQ& &;Ei{ g‘hb]f Oé%?n)g%ls chloro, X, Y, n, Rl and R2
are as described above for fRyrmula (l1h), and
optionally thereafter 10 fgrmdg salts and/or
hydr at es and/ or sol ¢ hewobtai ned chloro or
brono derivatives of| for QY "wherein Z is chloro
or bronmo; X Y, n, R®gR0 areyasgdescri bed above
for formula (1h)); orj(i) reacting the chloro or
bromo derivatives of f@rmula (Ih), wherein Z is
chloro or bronmo; X, Y, n, RL and R2 are as descri bed
above for formula (1h) w t@Xpotassium 15 fluoride in

f.f | wh in Zi
wherpii 55 oy el SRR e trBoEGbLr | bed above for
f of, malia %hb@phoﬁﬁh@l(mpt bBRaldridet B?rlﬁﬁfs%)lﬁfroﬁso rﬂ@nfh@hl%ﬁh& Sto obtain

and/ or drat es and/ or sol vates ‘of the obtained
comoupey of f@l’éwle &y .deerein 7 igichiore X, Dh)n, Roand Ry prer asadesérigd above for
form\%lla? hioro or bronmo derivatives formula (lh), wherein
loro or bronp; X, Y, n, RL and R2 are as
déls ovithogtths ptiveves (fIDroxfybrommitie td d)lit)tm\/ﬂofrpbo&ﬂ&b ofvormtla Y[t Wherein Z
0

met hanol _t o obtai n_conpounds formula ( III)

is ch]\%cgsl)glﬁqi‘ nyRy andRe Rap, described apoverfor fnyanuip(Th), and gptional ly thereafter
formB8 SR ’ 9
oSS BRSS! S EINAR G op I G0t ccvmivs o
formgle| (gt whemin ZHie chlot@bnécbnmetXoXyn dRr anvdRi \ues aotlescribed above for
f for% a (1h), or (iii) reacting the chloro or brono
ormyfa (NPT ves of fornula (1h), wherein Zis chloro or
bromo; (%, reXetidy 1S B2 bAifo JerifRIeE IdPedrARAVEn) CWherem Z is
formula (Ih)) wth sodium 25 acetate in acetic acid
chlorp @r bEarag; ,c arﬂpd%nn@fsi Bf afensdeberibet mpovenfoe feinmilz (JThg with potassium

scri bed_abov r
fluorld{ BRSO f pbtaireprii S of Tl R0, PRERIR iR GO0 S oo, R and
R, arami/ duscritiydibal e To Rsthila SR Vzﬁi@@ptﬁfnaﬂfﬂ €h&2Bifer T8Aing salts and/or

droxy derivatives of formula (1h), or WO 2007/ 075095
hydrgg fi9p selBRDeNthS obtaned flupyo derhiativeseffamnyn B:@ror

br oer ‘.\}ﬁf fe‘é@t‘ir&gv the cilgr{)n&' g (%(b herlm%sefo?m%lab@n ° Whgfe?n Z is chloro

or as descri
or bréme; X,olel,Il%n z(n]:lﬂig mietaly described above for formula (Th) W1th sod1um methylate

in methanol to obtain compounds of formula (Th), wherein Z is methoxy, X, Y, n, R; and R,

are as described above for formula (Ih), and optionally thereafter forming salts and/or
hydrates and/or solvates of the obtained methoxy derivatives of formula (Ih), or

(iii) reacting the chloro or bromo derivatives of formula (Th), wherein Z is
chloro or bromo; X, Y, n, R; and R, are as described above for formula (Ih)) with sodium
acetate in acetic acid to obtain compounds of formula (Th), wherein Z is hydroxy, X, Y, n, R;
and R, are as described above for formula (Ih), and optionally thereafter forming salts and/or

hydrates and/or solvates of the obtained hydroxy derivatives of formula (Ih), or
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trifluoronethanesul fonic anhydride in a solvent and
then with ammonia or nono- and dial kylamnes to
wo@bdogioreogdnpounds of formula (1h), wherein Z iBCT/HU2006/000123

respectivelly am no or 5 nonoal kyl am no or

di al kylamno, X, Y, n, R ampd R2 are as descri bed

above for formula (Ih), and optionally thereafter

form ng; : v : t .

obt ai nai) easTinB Y GlloBAHLANES dBRRERES KRR G5, SheliEz. s chioro
or bidme Kesfechj Rl |anda;narorasnulesaibeg| aboveo for formula (Ih) with

.. dialkylam nq; o V) reacting the, chlorg,or brono
wifloqiapp bR Ea syt i @ ﬁ?l,"g%%‘}dei%?f‘nzwﬂ@_ amFogKy §F gnono- and
dialkﬂémfﬁééﬂi@;ob?&in %om;ﬂouﬁs SN b RA1A(IR), 3Rh&HERCY.| R6HsRBQYELy amino or

for formula (1h) and

wth sodium -"azide in DW
monowkylminmondiakkiylanioopbu¥ids Rafanfl®Rara as dgshiibedpboreifer farmula (Th),

is. azid Xe. Y, n,. R and are,as described abag .
and qREip Rt HFSETet HpRhinget T el in by (" GHRA N 21G) g the obtained
methd*§T deYihtive Bf fo¥ntula ?lﬁ?, I B eIA I720R Y ekpestevel ) a2nifi® by idhoilRylamino or

obt ai n conpounds o ormula (l1h), wherein Zis am no,

dialkyfamivio; ¢ R and R2 are as descri bed above for fornul a

(1h), a(ﬂs ré)a%filég Qﬁ‘é !S;(lorg' St %%rbg rdetji?at[\%g 'Hf r}grrﬁlfilag(ﬁgmwrl{lgrein Z is

and/ or dra and/or” sol'vates o he obtal ne
chlorglef bxaid; \’eSY oh, RpandiRa ard hhjlesciiBed dbplediordaraiia ¢ih)) with sodium
formul ation conprising a therapeuti ;:nqll ly effective
)

azide B ang walgr ooRiBcampPuIds ohiprEnyle ([h), poherein £ is gzigo, X, Y, n, Ry
Y - . rej t . a o

o L et VR 1 S ERAFIRL SR BUOLPEELAhcves

with §o@h rhordtisidrili@H2; sol®mt no iocbtadm compegels aff fobmtla dh), Zvhesein Z is

amin I:'p?,;ﬁ(,g ﬁgﬁagzgﬁ%ql zfirlétca\; %qg%ﬁb%lg Fﬁ;{)@ H%ffé@rpﬂ?n?]hg?a%ﬁ’ op%lorlge(ai(}y thereafter
formifll QMY ARy draBl BRAYBE BV ate@bK HleadBtAB® Ao derivatives of formula
di al kyl am nonet hyl,  hydroxyl, al kyl sul fonyl anmi no; R
(Ih). i s an optionally substituted al kyl, cycloal kyl,
phenyl , bi phenyl, heterocyclyl; WO 2007/ 072095
PCT/ HU2006/ 000123 102 R2 is an optionally substituted
phemyl A fiRtaseeealbrmaktion comprising a therapeutically effective amount of

a compound of formula (I):

Ry
~
Z | N X
SN YRy
D

wherein

X represents a group selected from SO, SO,;

Y represents a group selected from (CHy),, NH, NHCH;;

n is an integer of 0 to 1; ‘

Z is H or monosubstituted by alkyl, nitro, halogen, alkoxy, trifluoromethyl, cyano,
amino, alkylamino, dialkylamino, aminomethyl, alkylaminomethyl, dialkylaminomethyl,
hydroxyl, alkylsulfonylamino;

R, is an optionally substituted alkyl, cycloalkyl, phenyl, biphenyl, heterocyclyl,
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NR3R4 group wherein R3 and R4 are independently

sel ected fromthe group of hydrogen and an optionally
waewsorioes ed al kyl, or R3 and R4 together w thP€THhEURD06/000123

atomto which they are attached forman optionally

substituted C5_7 heterocyclyR group, containing one or

5 nore heteroatorr(s) or NH CO NR5R6 group, wherein R5

any ; the group of

P U 8T al oyt “or o

aiNR3RG grogletvtfimrew Rh amﬂeR.Naai amdependently csh:ldctaelyframe the group of

hydro%‘é]% gr:f gtgel{yt&rn ? gﬁ%ﬂ%%cﬂglg bStc!sf{ugqgem?F with the N atom to which
they ﬁ@ta@tﬁélﬁﬁ%’ﬁﬁ)an Sitibnany QMElﬁR&ﬁ CRhteREocSely Y%E&)?o@&%iﬁfng one or

gﬁar maceutical |y accept able 10 salts thereof
more \ipterpatpai(dls obr bases in association with one or nore

aw'or i nérﬁ?1 Igc o ?@?’g& %gta&%ﬂlﬁ lﬁgefﬂn%%%ﬁ%@tﬁ 488484 from the group

of hy@gpoand kompacsslydiubgtifueedCdlRylMbA Rs ah fRéJci)geﬂhBr Wit the N atom to
prevention and/or treatnent of md uRlL and nd uR5

Whlchr Bep piesitachedifame an gpdenady substifuied &s.7 rpfarog¥@ylgroyp, containing one
f I
or md\;rﬁ grgglf{%gorg%) ﬁdgﬂérlgfgé%%ss ancﬁérr %cﬁviteg( gé/?re ghgnac&.g%ally acceptable
salts BERof Yomesqi esttndcidsaogbaep is @Jsﬁmiaﬁd»nf withn op€Hit) moreNphysiologically
%%' nis,an |ntd28er of Qto1l;, Zis Hor
accep [Hgts; exGiRaents grdiPudpert CHTIES  hal ogen, al koxy,
trifluoronmethyl, cyano, - amno, alkylam no,

di al kyl am no, am' nomet hyl , al kyl am noi net hyl , _
dila kyAapharmmutiyal con@ssitiym acooyding & &liging UL f fon ybeaim the prevention

.S _an .optj onal | t|tu | oal kyl ,
andofedi ey ARG RS RS el i isRED L | omai 1
substituted phenyl, heterocyclyl, or NR3R4 group
wherein R3 and R4 are |ndependently selected fromthe

ghéupThs userfdreogmeuadhafl fommslstonal 1y substitut ed

al kyl, or R3 and R4 together_ with the N atomto which
WD 2007/ 072095 PCT/ HU2006/ 00B223 103 they are
attached forman opti substituted C5_7

het erocyclyl groupy [

wherein

X represents a group selected from SO, SO;;

Y represents a group selected from (CHj),, NH, NHCH;;

n is an integer of O to 1;

Z is H or monosubstituted by alkyl, nitro, halogen, alkoxy, trifluoromethyl, cyano,
amino, alkylamino, dialkylamino, aminomethyl, alkylaminomethyl, dialkylaminomethyi,
hydroxyl, alkylsulfonylamino;

R; is an optionally substituted alkyl, cycloalkyl, phenyl, biphenyl, heterocyclyl;

R; is an optionally substituted phenyl, heterocyclyl, or

NR3R; group wherein R; and Ry are independently selected from the group of
hydrogen and an optionally substituted alkyl, or R3 and R4 together with the N atom to which
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nore heteroaton(s), or NH CO NR5R6 group, wherein R5

and R6 are independently selected fromthe group of
whyarogmess and an optionally substituted al kyl , POT/HR2006/000123

and R6 together with the Natomto 5 which they are

attached form an optionall yyogubstituted C5_7

het erocycl yl group contai ning one or nore

ey SEaFRGRLIPNE ap B0 R, PUSHESCCPT BeBloch Ol Bip, BF4iRng one or

more B&eﬂatoﬁ{(s)bases for t he manuf acture of a medi canment for
t he treatnent and/or pre tion of uRl and uR5S
FONReR ol iBEAURd VaPSHY Rerad Rq erel@demﬁléere}kveseéqct%ﬁmm the group
&l iyt 4 ' fle N atom t
ot RO ASHRUBIRS Lo KSHER) G R o
whichrihwiuieattmﬂmddbm mml eptionall§ subBhisiters € pheterocyoiyauou, containing one

or molree gt'rggol(gp %ﬁéo . gHrHygigaé?sd e| noégeﬁ%qdj g%ﬁg}é%ﬁlggeutin%yu aRcsceptable
salts tI:iie':rééllr dBhed whk adifs of B‘a@‘seyﬁﬁ i) m&i&%{ﬁ’&%q rﬁ&ﬁ(‘i’dh‘f@nﬂﬂ)rttﬁb treatment
claim1l4. wherein said nd uRl and nd uR

and/oy preegntion-ofsuFlaRé dnd imsdpBé recepios-nstdiased @S@dquac ute
pain. 18. The use of a conpound according to claim14.
wherein said nd uRl and 20 nd uR5 receptor-nediat ed

di 961 dEhé usé ®f Ne bapaisdUicadrdis o RO, Obhdréia dativeiGluR1 and
uri nar%/ tract and gastrointestinal disorders. 19. A

mGluRe rergalosmgsiaiebiisorders arrdpsyehiptisatispsdersof md uR and
n3d uRS receptor- nedi ated di sorders, conprising
admnistering to a mammal in need of such prevention
andbor Th2 st refad Hempourﬁl fdeerdame th ictaddnl 4. ebfiereini sagl mGluR1 and

unt of of for Z X NSY-RL
mGluﬁ?D SCeRIoE) ﬁl&%ﬁtsé?léw B8 @R ReUZ0 agleekd %céﬁ%et ed from SO,
S2; WD 2007/ 072095 PCT/ HU2006/ 000123 104 Y
represents a group selected from (CH2)n, NH, NHCH2; n
i s 184n The egerofof cOmpount; acoidingt® rclaimnbys utsdreinutaish ni§yluR 1 and
ogen, al k i f1 uaronethyl, cyano,

mGlughF%%ptog{I%ﬁl%#%l O aﬁsé’}'ﬁ(%hrg‘ﬁfy‘ ﬁ%é AHiF Rdftet hy! |

al kyl am nonet hyl , di al kyl am nonet hyl ,
18. The use of a compound according to claim 14. wherein said mGluR1 and
mGluRS5 receptor-mediated disorders are neuromuscular dysfunction of the lower urinary tract

and gastrointestinal disorders.

19. A method of prevention and/or treatment of mGluR1 and mGluRS receptor-
mediated disorders, comprising administering to a mammal in need of such prevention and/or

treatment, a therapeutically effective amount of a compound of formula (I):

Ry
z | N X
\N S Y—R;
¢))

wherein

X represents a group selected from SO, SO»;
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5 hydroxyl, al kylsulfonylamno; R is an optionally

substituted al kyl, cycl oal kyl, phenyl, biphenyl,
whedgnowyel yl; R2 is an optionally substitut eBCHER406/000123

het erocyclyl, or NR3R4 group wherein R3 and R4 are

i ndependently sel ected fromp4 he group of hydrogen and

an optionally substituted al kyl, or R3 and R4 together

ttached form an
opt P% nﬁté\h ggoggk%ltgﬁﬁgs%écm%et erocyc %/ll group,
Co i au mtetggr ofitetod; nore heteroaton(s), or NH CO NR5R6
wher ei I ndepende
O i ok s ape b Ay e DS k) g RTOEnyl, cyano,
amino$ Uﬂﬁ}‘lhﬂiﬁk\iﬁdl@lﬁ(ﬂé&ln&r afmoabehyRO all@@eﬁﬁﬁ@ﬁleﬂ\ﬂyl hdiah@ldihmomethyl

they ‘are attached form an optionally
hydroxylpadkylswfeyla@sing; het er ocycl yl group, containing one 15

s A T R
ng M%dti)ﬁalﬁﬂdmutﬁfed@ﬁéﬁﬂ hel’&ocﬁlﬂeéﬂwd according to

c aiml wherein said mammal is hunman

nRaBd saeo miern tRs enchifin 415, mdﬁPFé\délil §alie%reﬁirc§<amfﬁsn%foup of
hydro@ sorga cgﬁu%%l?}; qul\l Leﬁ (ﬁglc r%glrlt&ot%%ﬁgl m f%\gﬂﬁtrﬁ afom to which

they awhettashad Seind arr@pttt&hal@nmbsﬁuteﬂmg eheptooyel ylnpoipt @phtaining one or
di sorders are neurol ogi cal disorders. 25 23. A nethod
more hEtIBRIANHY: P clai m 19., wherein said nd uRl and' NGLURS

r e t
ﬁ?ﬁém RE gfo% e SOR JRISRARR ﬁaépeﬁa&n@m%@fea fBom the group

pal n 24. A nethod according to'claim1
of hydxhgemearrd 31a|o;it1m115rFB]1bﬁmuted@lk}ﬂ2501r Beepd & tO@hqmﬂllﬂaﬂde atom to

sorders ar neur o Iar cty on of .t.he | owe
which (hSP i Folf i SRR, e BB telioty s Siaining one
or more heteroatom(s); and/or hydrates and/or solvates and/or pharmaceutically acceptable

salts thereof formed with acids or bases.
20. A method according to claim 19., wherein said mammal is a human.

21. A method according to claim 19., wherein said mGluR1 and mGluR S35 receptor-

mediated disorders are psychiatric disorders.

22. A method according to claim 19., wherein said mGIluR1 and mGluRS5 receptor-

mediated disorders are neurological disorders.

23. A method according to claim 19., wherein said mGIluR1 and mGIuR5 receptor-

mediated disorders are chronic and acute pain disorders.

24. A method according to claim 19., wherein said mGIluR1 and mGIuRS receptor-
mediated disorders are neuromuscular dysfunction of the lower urinary tract and

gastrointestinal disorders.



