WO 03/ 004472 PCT/ SE02/ 01339 1 NEW COVPOUNDS FI ELD OF THE | NVENTION 5 The
present invention relates to new conpounds of fornula I, as a free base or
a phar meweusiocalit y acceptabl e salt thereof, to pharmaceuticasiEof/onsul ati ons
containing said conpounds and to the use of sai d conpounds in therapy. The
present. invention further relates the lprocess for the preparation of
conpounds of formula | and to new internediates 10 prepared therein. An
obj ect of the invention. is to provide conpounds of formula |I for

t herapeutic use, especially conpounds. that are useful for the prevention

and/or tr itions associated. wth glycogen synthase kinase-3
( GSK3) ineﬂgﬁgﬁbﬂ{igt}&%&dudi ng man. Particularly conpounds of fornula I
exhibiting inhibition of -GSK-3.. It is also an object of the invention to
provi de conpounds- with a therapeutic effect after oral administration. 20
BACKGROUNCFIBELTOE THIWENVESNIGNy cogen synt hase kinase 3 (GSK3) is a serine /

t hreoni ne protein kinase conposed of two isoforns (a and 3), which are
encoded by distinct genes but are highly honol ogous w thi'n = 25 ‘the

catal yti ¢ Tmesent B9 dnSetdhb Me@)&BfSngéﬁ?di df @orgrhﬁa P%@tarf?éeclﬁggopaer i pher aI

nervous system GSK3 phosphoryl at es veral substrdtes 1ncluding tau,
B-cat eni n P@W@@g@ﬁﬁﬂyﬂtmﬂm@$alWﬁmétt@phm'hmdmbgeh’fasaulandnsedomtmahg said

tiat F2h | | i h fact t
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i nact i vat eslatds.tharo¥¥ds @&/tﬁgg&ﬁgraﬁgb %(Qﬂaa§8f fofmA AN e ® ik 36aERed AD)

denentias, and taupathies. AD as, characterized by cognitive decling,
chol i nBr giRFeRATed thetein-on and neuronal death, neurofibrillary tangl es and .
senil e pl aques consisting. of anyloid-(3 deposits. The sequence

An object of Fhe invention is to provide compounds of formula I for therapeutic use,

especially compounds. that are useful for the prevention and/or treatment of

conditions associated .with glycogen synthase kinase-3 (GSK3) in mammals

15 mcluding man. Particularly compounds of formula I exhibiting inhibition of GSK-3. .

It is also an object of the invention to provide compounds with a therapeutic effect

after oral administration. |

20

BACKGROUND OF THE INVENTION

Glycogen synthase kmase 3 (GSK3) is a serine / threonme protein kinase composed of two
isoforms (o and §8), Wthh are encoded by distinct genes but are hxghly homologous within
25 the catalytic domain. GSK3 is hxghly expressed in the central and perlpheral nervous
system. GSK3 phosphorylates several substrates 1nclud1ng tau B-catenin, glycogen
synthase, pyruvate debydrogenase and elongation initiation factor b (eIF2b).. Insulin and
growth factors actlvatelprotem kinase B, which phosphory}ates GSK3 on serine 9 residue
- and inactivates it. |

30



of these events in ADis unclear, but believed to be related. G ycogen

synt hase kinase 30 5 (GSK30) or Tau (i) phosphorylating ki nase sel ectively
phosphor yWwetoa®o44hze m cr ot ubul e associated protein r in n@ameES2/@33%i t es

t hat are hyperphosphorylated in AD brains. Hyperphosphorylated protein ti
has | ower affinity for mcrotubul es and Zaccunul ates as pai red helical
filaments, which are the main conponents that constitute neurofibrillary
tangles. and neuropil threads in AD brains. This-results in
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prevents the canyersion of-pyruvate to acetyl-Co-A (Hoshi et al., PNAS

93: 2718- 2 PHSroMeR) Whichdeads todying ipackef axopnrnd ruritigelysyeph e eurofibrillary
acet yl cholgddd@ss aré j ; | CAgoht | fupctions. ,Thus, GSK3(3.
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Di seases. o owt ho Y ASSPOEE: BYT R AHS PRBHNORITh Pr e o1 vE ARRTARRAleARRYISHas
been showNi¢@aml-Bitk® Big¥ase A Pick™s MHGeHsONRUdiBME YE Mﬁ%l idl B fhiyation of this
pathway results in GSK3(3 inhibition. 30 Recent st gl es (Bhat “et. al., PNAS
97: 11074- Ripppoampad guliyres regiéaindyperahopBr@Oativnt v anyl aimired helicebfinchents- -

cel lul ar i rodegener ati on.such as. cerebral ischem a
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neurons in AD brains. GSK3 protein levels are also increased by 50% in brain tissue from
20 AD patients. Furthermore, GSK3p phosphorylates pyrﬁvate dehydrogenase, a key enzyme
in the glycolytic pathway and prevents the conversion of ~bymVate_:;o acetyl-Co-A (Hoshi et
al., PNAS 93:271.9-2723, 1 996). Acetyl-Co-A is critic;al for the S};nthesis of acetylcholine, ”
a neurotransmitter witb cognitive functions. Thus, GSK38 inhibition may have beneficial

effects in progression as well as the cognitive deficits associated with Alzheimer's disease

25 and other above-referred to diseases.

Chronic and Acute Neurodégenerative Di&eases. _
Growth factor mediated activation of the PI3K /Akt pathwa}; has been shown to play a key
role in neuronal survival. The activation-of this pathway results m GSK3B inhibition.

30 Recent studies (Bhat et. al., PNAS 97:11074-11079 (2000)) ipdicate that GSK3p activify is
increased in cellufar and animal models of neurodegeneration such as cerebral ischemia or

after growth factor deprivation. For example, the active site phosphorylation was increased



chronic and acute degenerative di seases such as Al zheiner's D sease,

Par ki nson's Di sease, anyotrophic |lateral sclerosis, Huntington's D sease
and H V deomawi#a;2 i schem ¢ stroke and head trauna. Lithi @GTSES2/01339
neuroprotective in inhibiting apoptosis in cells and in the s . brain at
doses that resulted in the -inhibition & GSK3(3. Thus GSK3(3 inhibitors
could be wuseful in attenuating the course of neurodegenerative di seases.
Bi polar Disorders (BD) Bipolar D sorders are characterised by manic

epi sodes amdiedeps @skicmbledpiapoptess, dfypdibficall dedthhmsrhedn thisgdt to@cturgat BD
based on its npod. stabilising effects. The disadvantage of lithiumis the
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., .. Biol. 6:1664-1668, 1996: Kl eip and 15 Melton: PNAS 93: 8455- 8459,
Toos) .1 nPBIT At Ao aesRa e hiay e Hiation 6l GORGP. T BPCiH iméibiioes ovkiie i
the treat n@tul of atBRum 8 Lodse bf"neﬁ%cﬁgé{gz he diftaleshave affective

di sorders. Schizophrenia GSK3 is involv I'n signal transduction cascades
of nmultiple cellular processes, 20 particularly during neural’

devel opnment..  Kozl.ovsk al (AmJ Psychiatry 2000 May; 157(5):831-3) found
t hat GSK3t p?é\?@%"@ﬁ@@l%l%ﬂ in the schizophrenic patients , '.. than
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Schizophrenia
GSK3 is involved in signal transduction cascades of multiple cellular processes,
20  particularly during neural development. Kozlovsky et al (Am J Psychidtry 2000
.. May;157¢(5):831-3) found that GSK3p levels were 41% lower in the schizophrenic patients |, *, -
than in comparison subjects. This study indicates that schizophrenia involves
neurodevelop'rnental pathology and that abnormal GSK3 regulation could.play arole in
schizophrenia. Furthermore, reduced B-catenin levels have been reported in patients

25 exhibiting schizophrenia (Cotter et al., Neuroreport 9:1379-1383 (1998)).

Diabetes .
Insulin stimulates glycogen syntheéis in skeletal muscles via the dephosphorylation and
 thus activation of glycogen synthase. Under resting cqnditions, GSK3 phosphorylates and
30 inactivates glycogen synthase via dephosphorylaf:ion. GSK3 is also over-expressed in
muscles from Type II diabetic patients (Nikoulina et al., Didbetes 2000 Feb;49(2):263-71).

Inhibition of GSK3 increases the éctivity of glycogen synthase fhereby decreasing glucose



rel evance in the treatnment of Type | and Type Il diabetes and di abetic
neuropathy. Hair Loss 5 GSK3 phosphoryl ates and degrades (3-catenin.

P- cat eni rwo3mmu4ef f ect or of the pathway for keratonin syRCRSEIB01339
(3-catenin stabilisation may be lead to increase hair devel opnent. M ce
expressing a stabilised (3-catenin by mftation of sites phosphorylated by
GSK3 undergo a process resenbling de novo hair norphogenesis (Gat et al.,
Cell 1998 Nov 25;95 (5):605- 14)). The new follicles forned sebaceous

gl ands andleyels palits gapierdion toglyeraeh yGBKS aitiibision thay 1Rerefokey/bd of sfapstagenesi s.
Thus GSK3 inhibiti may offer treatpent for bal dness. Oral contraceptives
Vi j aj ar agh eé’ﬁn(éetmiﬁ‘? tr?%ﬁnﬁﬂt érﬁPBSangﬁp‘?]hﬁ{lab@?S@B‘j dipbatic BEAyoRaEHor t ed t hat
GSK3 is high in notile versus immtile sperm | munocytochem stry reveal ed
that GSK3 is present in 15 the flagellum and the anterior portion of the
sper m headHalfdese data suggest that GSK3 could be a key el ement underlying
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provi de conpounds having a selective inhibiting as we
havi ng a go@gespingastibilisbi Picateniroly otaiodiofi gites, phbsphopylasé by AIKmideosv a

i d d.of formula.l WD 03/004472 PCT/ 39 NH2 R P X
0 01) 10 ChAR BB G fhif mOBEBRRRY (G5 h oA Nereshs otitre,
NR5S02, CHAYRS he NBRGHicleNRSIHIIRBhaceduSahkk 20 Qterdidi1a KAty Satiine PCH2

or CH2Q _ X is CHor N P is phenyl or a 5 or 6 nenbered heteroaromatic
ring cBnt RHY HyeBbryognesipEhus £is bithahition may efferidedtmont i bddmess.S and sai d
phenyl ring or 5 or 6 nenbered heteroaromatic ring may ' ‘

Oral contraéeptives

Vijajaraghavan et al. (Biol Reprod 2000 Jun; 62 (6):1647-54) reported that GSK3 is high

in motile versus immotile sperm. Immunocytochemistry revealed that GSK3 is present in
15 the flagellum and the anterior portion of the sperm head. These data suggest that GSK3

could be a key element underlying motility initiation in the epididymis and regulation of

mature sperm function. Inhibitors of GSK3 could be useful as contraceptives for males.

20 ~ DISCLOSURE OF THE INVENTION.

The object of the present invention is to provide compounds having a selective inhibiting

effect at GSK3 as well as having a good bioavailability. ‘

25 Accordingly, the present invention provides a compound of formula I



10 optionally be fused with a 5 or 6 nenbered saturated, partially
saturated or unsaturated ring containing one of nore atons selected fromC,
N, O or SyoQ3iossaphenyl or a 5 or 6 nenbered heteroaromat i ®CTISEQ2/€I384 ai ni ng
one or nore heteroatons selected fromN, 0 or S of which at |east one atom
is selected fromnitrogen; Ris CHO fl upronethoxy, difluoronethoxy,
trifluoronmethoxy, Co_6al kyl (S02) NRLR2, 15 OCO_6al kyl (SO2) NR1R2,

0Cl_6al kyl (SO NR R2, C1_6al kyl (SO NRLR2, CO_6al kyINR1(SO)R2, -

OC1_6al kyl NRL(SO)R2, C0_6al kyl NRL( SO2) NR R2, OCl_6al ky! NRl(SOZ) R2,

Q0_6al kyl (S02) C1_ 6al kyl NR R2, OCo_6al kyl (802) Cl_6al kyl NR R2,

C0_6alkyl (S0)Cl_6al kylNRIR2, OCl_6alkyl ) Cl1. 6al kyl NR1R2,

CO0_6al kylSC1_6al kylNR R2, OCl_6a ? | kyl NRLR2, OC1_6al kyl OCl 6al kyl ,
Cl_6al kyl OC1_6al kyl NR R22, 20 001 aI yl OC . 6ai kleR' R2,

Q0_6al ky1CONRIOR11, OC0. 6al T~\OC1l_6al ky1INRIR2,

, C0_6al kyl 1(CO)R10,

OO 6al kyl NRlO(CO) R11, 0CR-6

NR1OR11, Co 5al kyl Q(CO) R11, 0OC
£0-(6@) kyl C(NR11) N(R10) 2,
OC0_6al kyl C( NRl) NR1IR2, QO 6atpb@5l NR10( ¢ , OCl. 6al kyl NR1L( CO) OR2, 25
Q0_6al ky1NRL1( CO) OR10, OCL. 6al kI CN, NROR2, Co_6al kyl ( CO) ORS8,
OC1, 6al kyl (CO)OR1, NR1(CONR R2, NRL(CO) (CO R2, NRL(CO (CO NRLR2, OR12 or
SO3R' ; WO QgiRQ4472 PCT/ SE02/01339 6 Rl and R2 are independently sel ect ed
from hydrogen Cl- 6al kyl, C2-6al kenyl, C2-6al kynyl,
Co- 6al kylczisaﬁbiodrdyal kyl, (CO OR8, Co- 6a| kyl het erocycl oal kyl

Cl- 6al k |
Cl- 6al k | E@&f%h&%%%‘éh’;}ﬁ‘gﬁ%’%@k @é@%&%?@% ealkylene,
Co- 6al kyl h@Hg@gcagtqgl &yﬂzc}p@@lqi&yéﬁgl Co- 6al kyl het er oar yI my 5 be
substituted by one or nore R1 and may together forma substituted 5,
6 or 7 mendas €H dré¥;er ocyclic ring containing one or nore heteroatons

el ected fgom.N OorS whi ch erocyclic.rin tio
Subst i ¢ ut R R Sk MAMEP SRR Ge e S BBthed i PMORARGEoloR Ko,
CHO, CO_6adelerted@Nrod®, Bad & whdMid pHyCandat Kyt Onmifeted Ak ybRbe ring may

fluoronet hyl, difluoronmethyl, trifluoronethyl, fluoronethoxy,
di f | uot® e SORYLLY b fuspd withrast orapembered srRyAMReRT peAtBiadar IRRERALed

- OC1_6al ko2t B Rbrord B 1ERe® RolYE F2E%y s9C1_6al ky 1CORRS,

Q is phenyl or a 5 or 6 membered heteroaromatic ring containing one or more heteroatoms

selected from N, O or S of which at least one atom is selected from nitrogen;
R is CHO, fluoromethoxy, difluoromethoxy, trifluoromethoxy, Co.alkyl(SO)NR'R?,

15 OCousalkyl(SO2)NR'R?, OC 4alkyl(SO)NR'R?, Cy6alkyl(SO)NR'R?, Co.alkyINR'(SO)R?,

" 0€,.salkyINR(SO)R?, Co.galkyINR'(SO)NR!R?, OC, galkyINR(SO,)R?, e
Co.6alkyl(SO2)C).6alkyINR'R?, OCy.salkyl(SO,)C . salkyINR'R?,
Co.salkyl(SO)C,.salkyINR'R?, OC.salkyl(SO)C_galkyINR'R?, Co.alkylSCy.alkyINR'R?,
OC,.62atkylSCyalkyINR'R?, OC,.6alkylOC . galkyl, C,.¢alkylOCsalkyINR'R?,

20  OCy6alkylOC,atkyINR'R?, CoalkylCONR'’R!!, OCy.alkylICONR'R?,
OC,.6alkyINR'R?, Co.calkyINR'(CO)R", OC, alkyINR'(CO)R?, Cy.salkyINR'/(CO)R",
CosalkylCOR!, QCl_salkleORl, CosalkyINR'R !, CysalkylO(CO)R", |
OC,.alkylO(CO)R', CysalkylC(NR'O)NR 'R} Cy salkylC(NR'N(R'?),,
OCp.salkyIC(NR)NR'R?, Cy.galkyINR'*(CO)OR", OCl_salkleRl(CO)ORz,

25 CoealkyINR''(CO)OR', OC,alkylCN, NR'OR?, Cy.salkyl(CO)OR?, OC; 6alkyl(CO)OR,
NR'(CO)NR'R?, NR'(CO)CO)R?, NRY(CO)CO)NR'R?, OR'? or SO5R"; |



C0_6al kylCONR6R7, OCl1_6al kylCONR6R7, OCl_6al ky1NR6( CO) R7,

C0_6al kyINR6(CO R7, Q(CO) NR6R7, NR6(CO) OR7, NR6(CO) NR6R7, Q(CO) OR6,

Q[ CO) R6, W0 08ab4yCORG, is OCl_6al kyl COR6, NR6( CO) ( CO) R6, PRRGECD)1380) NRE6R7,
SR6, CO0_6al kyl (SO2) NR6R7, 0Cl_6al kyl NR6( S02) R7, OC0_6al kyl ( SO2) NR6R7,
Co_6al kyl (SO NR6R7, OCl1_6al kyl (SO) NR6Rg, SO03R6, C0_6al kyl NR6( S02) NR6R7,
Co_6al kyl NR6( S0) R7, OCl1_6al kyl NR6( S0) R7, OCO_6al kyl1SO2R6, Co_6al kyl SO2R6,
CO_6al kylSOR6, Cl1 6al kyl, C2_6al kenyl, C2_6al kynyl ,

oo L P B S TP L ot

C0_6al kyl &Roydalkaiies-cc@ofikylk (CORDRY, @aryikytmyrdogcloplybn@)-katk BNRSR1, t ut ed by one

or nore A,,mjs or 4, RS is hydroqen,

0,1, 2,3 0r 4, nis 0, 1, 2, 3
C1- 6al kyl ,COGEi-k&fFBQé‘HS’/ ﬁ%‘éé&qfﬁ’sﬁﬁ%yll’ }’V%@i?l%@!wn@@iqua&ﬂnw (Ca-salkyny
Co- 6al kyl o) 5 Kyl | -Oal K 7~0r R6R7;
R6 and R?le;o?-gguﬁy p éﬁgﬁeg%i ?L g"glkgl@tgg?éy ‘?18%&%1;’/?? 8%152’5@@1?%2{11@;?5@8%@, |
C2- 6al kenyke sulgstitded by onyd or iGoretd) kyl C3- 6¢ycl oal kyl , Co- 6al kyl aryl,
Co- 6al kyl hat er.oaryl and 1- 6al kyl NRBR9;  R6.and_ R7 together forma
substi t ut agd& “%ayﬁ%gﬁlé?gﬂr‘ﬂétsﬂg%’éVE 1 ’_06 74 7nﬁle’é¥’(9ﬁ’t59ir£%_¥‘°1‘i%"y_c§®nt\éOfB?m%ﬁgr e
het er oat oghe SLMBFL 1ReErbAOMS Relefte®From NVOIE R %ioﬁﬁﬁﬁ?‘&%’cﬁc lrri'ng be
optionally substituted b - WO 03/ 004472 PCI/ SE02/ 0T339 and R9 are

A’
i ndepende®ptignadlg|selestisued g}z)ﬁq; hydrogen, Cl-6al kyl, C2-6al kenyl, C2-6alkynyl,

C- 6al kyl C3; koal .kyl - 6al kyl | C-.6al h .
Covat hor ToARMR RSN oo dendl ol Riont Rllo 108, CHE B BTN, oGS 0
het er aat 01 s8R} IOR°e0CE FORPOR Ol @SroBettiyph idetuddhehoc ﬁ@ﬂlﬁ&oxh%ﬁhglé mélyl Ee |

- ba e ,

optionally 5 substituted by A; R10 is hydrogen, T -%ggyl, keny
C2- 6al kynyiuorameghaxyydifigomaieshaery, kfluorontthen vk HoarlityINRB 5 CksallkséNBIRar yl  or

RU mmy  oneerar O g R, KO B R Il REOR g "Cont ai ni ng one
or 10 noGe.stlkylEONR RIBOC it EONR®Y) O, ALIGINE(CHIRE NCHRUSTNRSCO)R T i ng
My be 0P AR, NRS(CO)OR?, NRY(COINRER?, O(CO)ORS, O(CO)R®, Co.6alkylCOR®,
15 OCy.6alkylCOR®, NR%(CO)(CO)R®, NRS(CO)(CO)NR®R’, SR®, Cy.salkyl(SO,)NRR’,
OC1.6alkyINR*(SO,)R7, OCo.6alkyl(SO)NR®R’, Cy.salkyl(SO)NRR,
OC1.6alkyl(SO)NR®R’, SOsR, Cy6alkyINR®(SO)NRCR’, Cg.salkyINRE(SO)R’,
OC4.6alkyINR*(SO)R’, OCy salkylSO.R®, Co.6alkylSO.R, Co.salkylSORS, Cysalkyl,
Caalkenyl, Cy.salkynyl, Co.salkylCs¢cycloalkyl, Co.salkylaryl and Cy.galkylheteroaryl,
20. wherein any Cysalkyl, C,.¢alkenyl, C, ¢alkynyl, CosalkylCs.scycloalkyl, Cogalkylaryl and
Co.salkylheteroaryl may be optionally substituted by one or more A;
mis0,1,2, 3o0r4;
nis0,1,2,3 or4; 4
R’ is hydrogen, C;-salkyl, Cz-salkenyl, Co-salkynyl, Co-salkylCs-¢cycloalkyl, Co-salkylaryl,
235 Co-galkylheteroaryl, Ci-¢alkyINR®R” or C-salkylCONR®R’; |
R® and R are independently selected from hydfo gen, C;-salkyl, (CO)OR?,
Cs-galkenyl, Cy-galkynyl, Co-salky1C3—6¢ycloalkyl, Co-salkylaryl, Co‘-salkylheteroaryl and
C;-galkyINR®R?;
R®and R’ may together form a substituted 5 or 6 membered heterocyclic ring containing
30 one or more heteroatoms selected from N, O or S, which heterocyclic ring may be

optionally substituted by A;



substituted by A, Rl2 is a 5, 6 or 7 nmenbered heterocyclic ring containing
one or nore heteroatons selected fromN, O or S, which heterocyclic ring
may be opwDenab44y2 substituted by A, wherein any Cl-6al kyl PCCRE6HOISENY] |

C2- 6al kynyl , CO 6al kyl C3-6¢cycl oal kyl , 15 CO 6al kyl het erocycl oal kyl ,

CO- 6al kyl aryl, CO-6al kyl heteroaryl defified under R5 to R12 may be
substituted by one or nore A, Ais halo, nitro, CHO CN, OR6, Cl1 _6al kyl,
C2_6al kenyl, C2_6al kynyl, C0_6al kyl C3_6cycl oal kyl, fl uoronethyl,

di f1 uor ongp® ANAIE I if luo X
fri 11 uor onerhiony B Ban IRt ot s BB G RN R om.
NR6( CO) R6 CobiRRecyTaiky], SRealk {1592 piNRER{alkyIBERMNREM7, SO3R6, SO02R6 or SOR6
as a free_hase _gr a pharmgceutically acce habl e salt thereof, with the
provi so t ﬁatang Re maé/dﬁ%{xﬁgngorlr%a A& 64nerphqre(§) eterocyclic ring containing one or more

5-am no- @z I ' < ic acid. 25
[I'he pres eg%éfgr%\%%% ﬁéﬁ@uf%ﬁﬁe\ﬁ ﬁr g&%’%{@?@@g&&gﬂo%%gﬁlﬁdﬁ %;agﬁg %@%ﬁgﬂ ormula | z
NH2 X ¥ Rsubsfitdted Gy AR4) m (R3) n WO 03/ 004472 PCT/ SE02/ 01339 8 wherein:

NI MM R T i

het er oar 0(L@-%ialﬁyfairﬁ%&Mﬁﬁéﬂ&@&y@%%al%f\&sﬁaeroat0m3 selected fromN, O
or S and s '.dcﬁhenyl ring or 5 or 6 menbered heteroaronatic ring nay
e

optional | welsBINR R oa Chsalkylbetmmyeloaltykat ur at ed, partial |y saturated
g-r uns at uga z?nc(ii R" Irr?z%r tgge%&ifgrirﬁ] g 59 6r 9 mels re?ecf‘}tle?«%cfc 1|c ?&tg%%n{agn%% oCﬁe cl)\rl’ 0 or
’ 10 more heteroatoms selected from N, O or S, which heterocyclic ring may be optionally
substituted by A;
R'is a5, 6 or 7 membered heterocyclic ring containing one or more heteroatoms selected
from N, O or S, which heterocyclic ring may be optionally substituted by A;
wherein any C;-salkyl, Cy-galkenyl, Cy-salkynyl, Co-salkylCs-¢cycloalkyl,
15 Co-galkylheterocycloalkyl, Co-salkylaryl, Co-salkylheteroaryl defined under R’ to R may
be substituted by one or more A,
A is halo, nitro, CHO, CN, OR6, C1salkyl, C,galkenyl, Cy.salkynyl,
Co-salkylCs.¢cycloalkyl, fluoromethyl, difluoromethyl, trifluoromethyl, fluoromethoxy,
difluoromethoxy, trifluoromethoxy, Co.salkyINR°R’, OC,_salkyINR°R’, CO,R®, CONR®R,
20  NR°(CO)R®, O(CO)R®, CORS, SRS, (SO)NRR’, (SO)NR®R’, SOsR®, SO,R® or SOR’,
as a free base or a pharrnaceﬁtically acceptable salt thereof, with the proviso that the
compound is not 4-[4-[5-amino-6-(phenylmethyl)pyrazinyl]phenoxy]-ethyl ester butanoic

acid.

25 The present invention further relates to a compound having the formula I

Z_NH,
L
XY
R
(R

(R%),

@
Im



10 Qis phenyl or a 5 or 6 nenbered heteroaromatic ring containing one or
nore heteroatons selected fromN, Oor S of which at | east one atomis

sel ect ed Wpeaioni4rz ogen; R is CHO fl uoronet hoxy, difl uoromerls@ny01339
trifluoronmethoxy, CO_6al kyl (SO2) NRLR2, OC0_6al kyl ( SO2) NR1R2,

OC1_6al kyl (SO NR R2, Cl. 6al kyl (SO NRLR2g C_6al ky1NRL( SO R2,

OCl_6al kyl NR1L( SO R2, C0_6al kyl NR1L( SO2) NRLR2, OCl1_6al kyl NR (SO2) R2, 15
CO0_6al kyl (SO2) C1_6al kyl NR R2, OC_6al kyl (SO2) C1_6alky1NR1R2,

CO_6al kyl (3L 6al kyl NR R2, OCL_6al kyl (SO) C1_6al kyl NR Rz,

CO_6al ky1SC1_bal kyINR R2, OCl_6al kylSCl 6al kylNR R2, OC1. 6al kyl OC1_6al kyl
Cl _6al kyl @GiNgal ky1NR1R2, OCl _6al kyl OC1_6al kyl1NR1IR2, C0_6al kyl CONR1OR11,

OCO. 6al k 6al ky LNRL 6alsky INRLO( OQ) RL1
0O 04l Ky TNRR B FAR D AN NRY Qof MO o B oVR 1 8RS CH:CO.
OC1_6al kyk%:%)cﬁp;@ﬁl bwﬁgg}gﬁo- Co_6al kyl QU CO) R11, OCl_6al kyl O(CO) R1,

C0_6al kyl C( NRLO) NRLORLI, Kyl CCNRL1) N(RLO) 2, OCO_6al ky1C( NRL) NR R2,
0. 6al kyl NRE@HOO) BR11, OC 1. 6al kyl NRL(CO) OR2, ~ C0_6al kyl NRL1( CO) ORLO,

OCL. 6al ky1CN, , NR1OR2 6al kyl (CO)OR1, OC1.6al kyl (COOR , NRL(CO NR R2,
NR (00 ( OB RERSINREY OoPY fpoded SrSusrestic SszRenthp eaqrén?rﬁa@%mﬁ%@m ly
sel ected kdedrdemagen.or @]ﬁn@%hi:ﬂ%?hen %fﬁlg%ris%}% merglgélgélhgﬂé%}omaﬁc ring may .

Co- 6al ky1C3-6cycl oal kyl , Cl-6al kyl , Co-6al kylaryl a
Co- 6al ky| hptieradabgifusedtveities A or amyenCeragldakyhted Grallyksaturhted GRurBatukated)| |,

Co- 6al ky1C3- 6¢v.el oal kyl . Co-6al kyl aryl., | kyl heteroaryl may be
substi t ut gggvng%lr%n%?%n%fgorﬂga?qﬁl%ﬁ%ﬁ%éfor?gg ?géé%/rkgr forma substituted 5
or 6 nenberieghbigllof aGYsE!6 etbéigd BOBloatoMh e ringkoRitenifE oh®bEmbRIRIRSHSME
selected fromN, O or S, and if said heterocyclic ring contains a

- NH-noi et §eledied from, Qior Seerhiohea) lesst enstateas byjeaebiemmiregtnby A, WO

o o4 TRV g ALFRTASIEL R a0 P o

f I uor omet B, saltiyK$ QHNRIBE FOC;salkyl BOWNRIRE [ yhikyl($ ONOR RFeChOMYINR (SO)R?,

OC1. Bal oy PN A OO rSRE G000 16 OB s S ok 1 CLDRD. 5

o bal by | R o R ey R R ko, o o) e

O(CO) R6, CosBlyliSD)CoRakYINICR’ FACk TS CNREKIDR! RY)(R621kNSEY @Ok {I8R) RRER7,

SR 6, CO Bl Kk {SLMR RIRIR?, 0, salkyloC, salkyl, CyealkylOC, galkyINR'R?,
OC;1.62lkylOC; salkyINR'R?, Co6alkylCONRR!, OCy.alkylCONR'R?,
OC6alkyINR'R?, Cy 6alkyINR!%(CO)RY, OC, galkyINR!(CO)R?, Cy.galkyINR!!(CO)R',

20 CoealkylCOR", OC,.alkylCOR!, CosalkylNR!’R!!, Co.6alkylO(CO)R',
OC1.6alkylO(CO)R!, Cp6alkylC(NR'ONR'’R, CysalkylC(NR'HN(R'),,
OCo.6alkylC(NRYNR'R?, Cp.salkyINR'*(CO)OR!Y, OC¢alkyINR!(CO)OR?,
Co-salkyINR'(CO)OR™, OC; 4alkylCN, NR'OR?, Cy.¢alkyl(CO)OR!, OC, salkyl(CO)OR,
NR'(CO)NR'R?, NR/(CO)(CO)R?, NR (CO)(CO)NR'R? or SO;R";

s R'and R%are independently selected from hydrogen, C;-galkyl, Co-galkenyl, Co-galkynyl,

- Cp-galkylCs-scycloalkyl, C1—6alkleR6R7, Co-salkylaryl and Co-galkylheteroaryl, wherein
any Ci-salkyl, Cs-salkenyl, Cy-alkynyl, Co-alkylCs-scycloalkyl, C(;-Galkylaryl,
Co-salkylheteroaryl may be substituted by one or more A;

R! and R? may together form a substituted 5 or 6 membered heterocyclic ring containing

30  one or more heteroatoms selected from N, O or S, and if said heterocyclic ring contains a

_-NH-moiety that ring nitrogen may be optionally substituted by A;



OC1_6al kyINR6(SO2) R7, OCO_6al kyl (SO2) NR6R7, C0_6al kyl ( SO NR6R7,

OCl. 6al kyl (SO NR6R7, SO3R6, CO_6al kyl1NR6( SO2) NR6R7, Co_6al kyl NR6( SO) R7, 10

OCl_6al kywhRe(O&@R7, OCO_6al kylSO2R6, Co_6al kyl1SO2R6, CO_@alrisEiZ0Rsm

Cl_6al kyl, C2.6al kenyl, C2_6al kynyl, CO_6al kylC3_6cycl oal kyl ,

Q0_6al kyl aryl and CO_6al kyl heteroaryl, gwherein any Cl_6al kyl, C2.6al kenyl,
C2_6al kynyl, CO_6al kylC3_6c¢cycl oal kyl, CO_6al kyl aryl and

CO_6al kyl heteroaryl nay be optionally substituted on any carbon atom by one

A oY ubstitt . .
be opt 1 onl 1 LR, are Rkl Rl led Rih Aefipnity: CHOTE kI og 988, TSY
4, R5 is HcrtkgtoR®, OC; gakiyIR®, ARedalekahydifludtambeyk yrifthoromethyl,

Co- 6al ky1C3- 6¢cyc| oal ky|] , Co-6al kyl. aryl, Co-6al kyl het er,oaryl,

Co- al Kyl NRERIGHOT S oRy e A MOroieE bt SRRV T - O NS,

sel ected f héﬂb 6a 1E2- b, - < d ,

Co- 6al kylg?fgggycl ogﬁgﬁégqu,l @@@65%9&%]6??{60@% ’k?/%%t r%%s?ryyl’ and

Cl - 6al ky| NRSREY!GENRIRI, BT palkylCeheR TRy Ofpkalk ANRIE0)IR ICe 15 INRY@OyRber ed

S and 11 QGANERENTED) AR R T BinIRES LCLTRRE SRR Gt T1iR T £ ogen.
TRy be oPIOONANMCORDARACOFEAIARABIT AR o', DiRARRISARRC, 5el ect ed

from hydr ogen, 6|aI yl ., 6al kenyl ", - , .
Co- 6al ky 1 6y INRIEODR CE SR R dCearliGa(IONREREr oaryl ; R8 and R9

may toget fQr 7 gbere L€ Lin ¢ al.ni-ng one or
nore het g?%a@%%@@ﬁ%%egﬁmﬁ aﬂg&@ﬁ%&cﬁéﬁ%k ’fé%éﬁﬁ(d t(gb yclic ring
cont aips T -AidyINFF(SORY, b@o_éﬂkfm@Ré,r@g@uylmlabﬁjo%anégmq, ¢, gdgatituted by
A; 30 R10 is hydrogen, Cl-6alkyl, C2-6al kenyl, C2-6al kynyl,

Co- 6al ky1E3-8ksmildakikynyl, Epsd lﬁy-bcé/pkﬂal,kyl:ao@@lkkgmﬂ@néCoaalyylh@tproaryl,

Cl - 6al kyl : i | ~6 N ' 3/ 72 2/ 0133 0 R10
and R11 oyt aatner Rl Call B et Gyl T Cht iR and g
one or noiGalkpthetematydmsaysie! @eioaally subkitied®niny Sarbafditdrh b adhéel oh@bgyAcyclic
ring contains. an - NH nfi et t:?:%\tl ring njtrogen may be optional I€(

subst i t ut &84 Hysaig hejgrearyt gontiins - NIpqicty thatnitgogep any be epsiogallxsibytituted by

Co- 6al ky1G3- 6cycl oal kyl, Co-6al kyl aryl,

mis0,1,2,3o0r4;
nis0,1,2,3 or4,
R’ is hydrogen, C-galkyl, Cy-galkenyl, Co-galkynyl, Co-salkylCs-cycloalkyl, Co-salkylaryl,
Co-salkylheteroaryl, Cy-salkyINR°R or Cy-6alkylCONRR” ;

20  R®andR’ are independently selected from hydrogen, Ci-salkyl, Cs-salkenyl, Ca-galkynyl,
Co-salkylCs-scycloalkyl, Co-salkylaryl, Co-salkylheteroaryl and C;-galkyINR®R?;
R® and R’ may together form a substituted 5 or 6 membered heterocyclic ring containing
one or more heteroatoms selected from N, O or S, and if said heterocyclic ring contains a
-NH-moiety that ring nitrogen may be optionally substituted by A;

25 R®and R’ are independently selected from hydrogen, C;-salkyl, Cz-galkenyl, Co-galkynyl,
Co-salkylCs-scycloalkyl, Co-salkylaryl and Co-galkylheteroaryl;
R® and R’ may together form a 5 or 6 membered heterocyclic ring cbntainin g one or more
heteroatoms selected from N, O or S, and if said heterocyclic ring contains an
—NH- moiety that ring nitrogen may be optionally substituted by A;

50 R'is hydrogen, C-salkyl, Ca-galkenyl, Cy-galkynyl, Co-salkylCs-¢cycloalkyl,
Co-salkylaryl, Co-salkylheteroaryl or C;-alkyINR®R®;
R'!is Cj-salkyINR*R’;



5 Co- 6al kyl heteroaryl defined under R5 to R 1 nmay be substituted by one or
nore A, Ais halo, nitro, CHO, CN, OR6, Cl_6al kyl, C2_6al kenyl

C2_6al kyrnwb,03/0a376al ky1C3_6¢ycl oal kyl , fluoronethyl, difl roTsEe/ons9
trifluoromethyl, fluoromethoxy, difluoronethoxy, trifluoronethoxy,
C0_6alky1NRG6R7, OCl1_6al kylINR6R7, CO2R6, jd®ONRG6R7, NR6(CO R6, ((CO R6, COR
6, SR6, (S02)NR6R7, (SO NR6R7, SO03R6, SO02R6 or SORE, as a 10 free base or a
pharmaceutically acceptable salt thereof. One aspect of the invention
relates t 1@&&})@11 I I 1.0; [ : taininb SnEMNRSre 19
Xis CH or i{N; . 1S htg %?Fech%gg %ﬁﬁ%@@%@%g?téog Crlglr?:la CCJHHI%{S‘% ?gnt al §|reng
one het er betermead @idced ffano, OGarSSanif sidhdieroeydie g cogtagis@ar omatic ring
cont ai ni ng e heteroatomselected fromN, R is CO_6al kyl (S02) NRLR2,

Co_6al ky 1CRRIRSLY thetTing ALRAEERRAFY0e QRHOpANKSHOS Ry &y~ 20 ORL2: Rl and R2

i ndepemdeid by 686 &6.- Y &, ARty ~alkylaryl
aC(r)?Gialnkyl het erlocrélc?]o?ﬁ%%’l 2 ?&g};?l(’ﬂ;ﬁg@ ang -%gfylgy teroar Il%ryWnerei n
any Cls 6alsghlkylheteCoyr Aalkiiyddhatder BC wecROahkybe subytitheddylsieior utoeel Ay one or
nore A, Rl and R2 ma ogﬁ‘ e&ﬂogm;l &ub tituted g g or 7 menbered
het erocycfi'e hlalonﬁltr@_o 1" fi 3) 261 ) Z-F'Pilfeé‘y 2671 #ons selected from N or
0, which hﬁ_%eﬁk?@.géy'c%bafkiyﬂ%u%&ﬁyloﬁmgﬂﬁﬁétb{yl, éﬂﬁt%%dn?é%ﬁ}?g{lﬁfoﬁetlﬁﬁ and R4

are independently selected from hal o, trif yoromet hyl , ‘tr uoroma?l’kgoxy,
C0_6al ky1NsRromeitoxy, trifbwrdméthoxy, iGos0kyiNR’R’, B0, slkyNBRY G1,R; CORRRE

(6 obs: W8 63 B an OB o0 PN kR BN TR SRERper soRPs *
subst i ut fide Ea@rorapmméﬁcbah?heéeg%ﬁ% 4ot théfagr. cont ai ning one or nore
het eroat ons sel ected from N, which heterocyclic ring nmay be optionally

One aspect of the invention relates to compounds of formula I, wherein:
Zis CHorN;
Y is CONR’;
15 XisCHorN;
P is phenyl or a 5 membered heteroaromatic ring containing one heteroatom selected from
OorsS;
Q is a 6 membered heteroaromatic ring containing one heteroatom selected from N;
R is Co.salkyl(SO;)NR'R, Co.6alkylCONR!®R!!, OC; salkyINR'R, Co.salkyl(CO)OR® or
20 ORIZ;
R! and R? are independently selected from hydrogen, Cy-galkyl, (CO)ORS,
Co-salkylheterocycloalkyl, C1~6alkleR6R7 and Cy-galkylheteroaryl, wherein any C;-galkyl
or Co-salkylheterocycloalkyl may be substituted by one or more A; ’
R! and R? may together form a substituted 5, 6 or 7 membered heterocyclic ring containing
25 one or more heteroatoms selected from N or O, which heterocyclic ring may be optionally
substituted by A;
R® and R* are independently selected from halo, trifluoromethyl, triﬂuoromethoxy,
Co-alkyINR®R” and Cygalkyl; i
mis Oorl;
30 nis0,lor2;:
R’ is hydrogen;
R® and R are independently selected from hydrogen, C;-salkyl and (CO)OR®,



substituted by A, R8 and RO are independently selected from hydrogen and
Cl-6alkyl; 5 R8 and R9' may together forma 5 or 6 nenbered heterocyclic

ri ng contwonBng4one or nore heteroatons sel ected from N @CTGEOM3EH

het erocyclic ring may be optionally substituted by A, R10 is hydrogen or
Cl-6al kyl; R11 is Cil-6al kylINR8BRO or COGal kyl het erocycl oal kyl; 10 R10 and
R11 may together forma 5, 6 or 7 nenbered heterocyclic ring containing one
or nore heteroatons selected fromN, which heterocyclic ring may be
optional | g6 giPRT{ ' - velic ring
cont ai ni nt{ one ofrn%%fggthﬁg?%@o%%ﬁ%ﬂuggﬁse%%@e%s %%rﬁﬁ@%‘rygfgc gﬁé 4 Ilﬁglﬁﬁ]lg

het er ocy conecorrthong hegyodveme palecerbfirdm N widsch hetemdydic rhig thay bdeptiinally

CO- 6al kyl h%ter cl pal kyl defined under R5 to R12 nmay be substituted by one
or nore & SW“&?@R“%’, Cl_6al kyl , CO 6al kyl NR6R7, CORE or CO2R8. A preferred
enbodi mengks gfq Rhﬁre'iﬁﬂéﬁgﬁde%ﬂ%/rs&leété&ﬁoﬁl%ﬁ auRde, Qi ermul a |, wherein Y is
20 CONRS. gn one aspect of the invention i s phenyl; furan or thiophene or
anot hey SRoandRmeapergsther fetes Har 6 meniberad hegerocyrliairing rgntaiméngenenurmeore

e A T
CO 6al kyl gyS5&82) NR R2, (SO02) NR R2 or OCl_6al kylNR R2. One aspect of the

invention relates to conpounds wherein Ris in the 4 position. The
i nvent i onRr d$ Bydrgganoon Gresafllly owi ng conpounds; 30 3- Ami no- 6- {

4-[ (di met fhul. '_na?ﬁ fsemy] Lphen - i.di n-3-yl pyrazi ne- 2- car boxam de,
3- Am no- Gi? {?‘g}f cfﬁ ﬁei{t ﬁy%ﬁ%ﬁ%&%ﬁ?@%ﬁ@%@hyl }
- N- pynd di R¥3ngl R3Y mag iaetidr ¢aibo 2 8 demembeddine@réeycic ring containing one or

2-[ (di met hyl am no) sul f onyl ?he,n I % -N-pyridin-3-yl p)ér azi ne-2-car boxam de,
VO 03/ 00459 hsterpatems seleded froqmN, which hetefocyclic ring inay be optionally substituted

3- Am no- 65}[ - (am nosul f onyl ) phenyl ] - N- pyri di n- 3-yl pyr azi ne- 2- car boxam de,
2- Ami no- 5-12 " 4-[ (di met hyl am no) sul f onyl ] phenyl }

- N- pyri di R="3 y b a0t imearbedd, heterocyclic ring containing one or more heteroatoms selected

from N, O or S, which heterocyclic ring may. be optionally substituted by A;
15 wherein Cop-galkylheterocycloalkyl defined under R® to R™ may be substituted by one or
more A; V

A is ORS, Cy.salkyl, Co.alkyINR®R’, COR® or CO,R®.

A preferred embodiment of the invention relates to compounds of formula I, wherein Y is
20 CONR’.

In one aspect of the invention P is phenyl, furan or thiophene or another 5 or 6 membered

heteroaromatic rin g containing one or more heteroatoms selected from N, O or S.

In another aspect of the invention preferably Q is pyridihe.

25 In yet another aspect of the invention R is Cosalkyl(SO2)NR'R?, (SO,)NR'R?or
OC.¢alkyINR'R?.

One aspect of the invention relates to compounds wherein R is in the 4 position.

The invention relates to the following compounds;

30 3-Amino-6-{4-[(dimethylamino)sulfonyl]phenyl}-N-pyridin-3-ylpyrazine-2-carboxamide,
3-Amino-6-{3-[(dimethylamino)sulfonyl]phenyl} -N-pyridin-3-ylpyrazine-2—carboxamide,
3-Amino-6-{2-[(dimethylamino)sulfonyl]phenyl } -N-pyridin-3-ylpyrazine-2-carboxamide,



3- Ami no-6- (4-f [(3-norpholin-4-yl propyl)am no] sul f onyl

}phenyl ) - N-pyri di n-3-yl pyrazi ne- 2-carboxam de and 5

3- Ani no- ewD4A3fo¢47ret hyl pi perazi n- 1-yl ) sul f onyl ] phenyl } - N- pgmiSain2ie133y| pyr azi
ne-2- carboxanm de as a free base or a pharnaceutically acceptable salt

t hereof, and 3- Am no-6- { 4-[(4-nethyl pjperazin-1-yl)sulfonyl]phenyl }
-N-pyridin-3-yl pyrazi ne-2- carboxam de hydrochloride. 10 A further aspect
of the invention relates to conpounds 3-Am no-6-[4-[2- (4-rrethy|- I

- pi per azi Mm&b@w@ﬁﬁmifbnfﬁ?ﬁ&nww ?ym&h)s i ﬂ%;?@zz'. gﬁ@m de as a
free base or a pharnmaceutica acceptabl e sam' er eof,
3- Ani no- 62(A¢m{no -5-{4- [(dlmethylammo)sulfonyl]phenyl}-N-pyrldm 3-ylnicotinamide,

v pyrazi e o B e S o R AR AR el Wpytidi s yipyrazine-

2, 5-di f| uprcarbdxdrhide apd hy!l pi perazin- | -yl)sul fonyl] phenyl } -N-pyridin-3-
yI pyrazi ne- 2- car boxam de_ hydrochl ori de and

3- Ani no- 63¢/'gnipotold-methylpierazipil pélsatfonylIpheny -N-pyidin PBpylpyrytipe R- pyri di n-3
20 yl pyraz] psc.fngar boxam de hydrochl oride. Another aspect of the invention
relates to corrpounds

3- Ami 30 Nasy freciba3e 3r ¥ bh&mdadedtionlly abdeiaBelsalt st oM ) phenyl ] pyrazi ne- 2-carb
oxam de

3- Ani no- 63‘[Aflmflﬁ16p{é'rE(ﬂhfﬁﬁthﬂ?lpﬁﬁzﬂbh}b’ll)ﬁblﬁ@wﬂ/][{)]lew bt puiiding-ylpyyriag2ne- 2- car bo

xam de, 2% )éml J@'oc{hlgl“m%t hyl - 4-[ (4- met hyl pi per azi n- 1-yl ) sul fonyl ] phenyl
-N-pyridin- razi ne- 2-car boxam de,

3 Am mo- 6- [4 [(4 et hyl pi pera2| n-1-yl)sul fonyl]-3-(trifluoronet hoxy)phenyl]
-N—pyrld car boxam de, 3-Am no-N {
5-[3- (di n Sﬂil%ﬁ? ?ﬁl'tgﬁﬂ‘]eﬁg}?l? Eﬁhﬁe%toﬁon}?ou@isw (piperidin- I - 30
| sul f L 2
yl sul f ony3 )AHHE%B—BG [hg%f@zrh&}?f I- ﬂfep& yﬁ'ﬁ)ﬁ(ﬂ%&x@iﬁﬂf?’l@‘-g}{r d1r(1jyl) 2— )

5-[ 3- (di net hyl am no) pr opyl i"di n-
yl sul f onypyrpHieeopttopgmidei ne- 2- car boxam de, WO 03/ 004472 PCT/ SE02/ 01339 13

as a free base or a pharmaceutically acceptable salt thereof, and

15 3-Amino-6-(4-{[(2-methoxy-1-methylethyl)amino]sulfonyl } phenyl)-N-pyridin-3-
ylpyrazine-2-carboxamide hydrochloride,
3-Amino-6-{2,5-difluoro-4-[(4-methylpiperazin-1-yl)sulfonyllphenyl} -N-pyridin-3-
ylpyrazine—Z-carboxamide' hydrochloride and
3-Amino-6-{3-fluoro-4-[(4-methylpiperazin-1-yl)sulfonyl]phenyl } -N-pyridin-3-

20  ylpyrazine-2-carboxamide hydrochloride.

Another aspect of the invention relates to compounds
3-Amino-N-pyridin-3-yl-6-[4-(pyrrolidin-1-ylsulfonyl)phenyllpyrazine-2-carboxamide,
3-Amino-6-[4-(piperidin-1-ylsulfonyl)phenyl]-N-pyridin-3-ylpyrazine-2-carboxamide,

25 3-Amino-6-{3-ethyl-4-[(4-methylpiperazin-1-yl)sulfonyl]phenyl } -N-pyridin-3-ylpyrazine-
2-carboxamide,
3-Amino-6-[4-[(4-methylpiperazin-1 -yl)sulfonyl]-3-(triﬂuoromethdxy)phenyl] -N-pyridin-
3-ylpyrazine-2-carboxamide,

- 3-Amino-N-{5-[3-(dimethylamino)propyl]pyridin-3-yl } -6-[4-(piperidin-1-

30 ylsulfonyl)phenyl]pyrazine-2-carboxamide,
3-Amino-N-{5-[3-(dimethylamino)propyl]pyridin-3-yl}-6- [4;(pyrrolidin- 1-
ylsulfonyl)phenyl]pyrazine-2-carboxamide,



3-Am no-N- { 4-[(dinethylam no)mnmethyl]pyridin-3-yl } -6-{ 4-

[ (di met hyl am no) sul f onyl ] phenyl } pyrazi ne-2-carboxam de,

3- Ami no- \WO4ABf@+(Zi met hyl ami no) propyl ] pyridin-3-yl }-6-{ #CT/SE02/01339

[ (di et hyI ani no) sul f onyl ] phenyl } pyrazine-2-carboxam de, 5

3- Ami no- 6- [ 4- (or phol i n- 4-yl sul fonyl) phenyl | - N-pyri di n-3-yl pyrazi ne- 2- car bo
xam de, 3-Am no-6- { 4-[(4-ethyl piperazin-1-yl)sul fonyl]phenyl }

-N-pyridi n-3-yl pyrazi ne-2- carboxam de, 3-Am no-N-pyridin-3-yl-6-(4-{
[(2-pyri dBfAI%IdU-NI hyﬂédlﬁmmﬁbfrﬂéib{ﬁ}ﬁhﬂw@yﬂ)%ﬁ galne-2- carboxam de, 10

3- Ami no- 6-[ 4- L E/Iamno-l met hyl et hyl ] am no}

sul fonyl ) Hﬁéﬁ@t }’lﬁmllpyﬁlﬂfﬁnm Bhenyl }mraamer%cazb@samdmm de,

3-A N-
[(3mp9?r o?p b IN;}F‘&@%W%@#WOQWPP%IW%%%W [P azi ne- 2- car boxani de, 6-
{ 4-[(4- Ap(atmétnylaﬁﬁxﬂmmfdnyubaewl Z)th\t nePRef¥bxamide,

3-am no- yridin-3- ?1 yrazi ne- i s carboxam de, 2-Am no-5-
[ (

4- ﬁetﬁ Ipiq@e@ &’z(rnom Qlin)- éml%myq)mww- ynNnt?ﬂ:yl@pssﬂﬁirrmz-@ﬁrhé&amide,
t hyl i 00- ]
2. (af met P A Ry R R SRl TP BBRT M Pyskins e 2o - o

I
[ 2-

| pyr azi nearBoﬁz&mkie)(am de 20 3- Ami no- 6 (4-f

[ 3- (di et hyl amno)pro net h I)amno]carbonyl} heny N pyri di n- 3-

| pyr azi ne- ndify géd @édzyetd i 2fethg)qmein tﬂrﬁwélah@ay B#ANg-2ani no
car bonyl Eé}ﬂéi%ﬁlhe'\" pyridi n-3- yl pyrazi ne-2-car boxam de,

3- Ami no- N-pyridin-3-yl-6-(4-f [(2-pyrrolidin-1-ylethyl)am no]carbonyl

} phenyd ) p§+Aaminoes-[426{ [Z{dmeldqokamnde,‘l -RetAptiethyl]hinmor swlfonyBplenydl- ¥ 4yriflin-3-

[ (3- pyrrol d| N+ 12%/ %E) ),am no] car bonyl } phenyl)pyrazi ne- 2-carboxani de,
3- Am no- 6Y € ﬂ%ﬂ??’am no) et hyl ] am no} carbonyl ) phenyl ] - N pyri di n-3-
yl pyrazi ne: A?mﬁfétlb ﬁHindS’« 1-8 - in- -
R o B LA A e [y yproliding L Lpropyljaminolsylfonylphenypyrazine

car bonyl ) pisarbpixpmidepyri di n- 3- yl pyrazi ne- 2- car boxam de,

6-{4-[(4-Acetylpiperazin-1-yl)sulfonyl]phenyl }-3-amino-N-pyridin-3-ylpyrazine-2-

4-
y
[
y
[
y
}

15  carboxamide,
2-Amino-5-{4-[(4-methylpiperazin-1-yl)sulfonyljphenyl}-N-[4-(pyrrolidin-1-
ylmethyl)pyridin-3-yl]nicotinamide,
3-Amino-6-(4-{ [[2—(dimethylamino)ethyl] (ethyl)amino]carbonyl } phenyl)-N-pyridin-3-
ylpyrazine-2-carboxamide,

20 3-Amino-é—(4— { [[3-(dimethylamino)propyl](methyl)amino]carbonyl } phenyl)-N-pyridin-3-
ylpyrazine-2-carboxamide, ‘
3-Amino-6-[4-({[3-(dimethylamino)propylJamino }carbonyl)phenyl]-N-pyridin-3-
ylpyrazine-2-carboxamide,
3-Amino-N-pyridin-3-yl-6-(4-{ [(2-pyrrolidin-1-ylethyl)amino]carbonyl } phenyl)pyrazine-

25  2-carboxamide,
3-Amino-N-pyridin-3-yl-6-(4-{[(3-pyrrolidin-1-ylpropyl)amino]carbonyl } phenyl)pyrazine-
2-carboxamide, '
3-Amino-6-[4-({[2-(dimethylamino)ethylJamino }carbonyl)phenyl]-N-pyridin-3-
ylpyrazine-2-carboxamide,

30 3-Amino-6-[4-({[2-(dimethylamino)-1-methylethyl]amino }carbonyl)phenyl]-N-pyridin-3-

ylpyrazine-2-carboxamide,



WO 03/ 004472 PCT/ SEO2/ 01339 14 3- Am no-6-[4-({ [3-(4-nethyl pi perazin-
1-yl)propyl] amno } carbonyl)phenyl]-Npyridin-3-

yl pyrazi rwod3pessbnxam de, 3- Ami no-6-(4- { PCT/SE02/01339

[ (2- pi peridin-1-yl ethyl)am no] carbonyl } phenyl ) - N- pyri di n- 3-yl pyrazi ne- 2-

car boxam de, 5 , 14 .
3-Am no- N-pyridin-3-yl-6-{4-[(4-pyrroli di n-1-yl pi peridin-1-yl)carbonyl]phen
yl } pyrazi ne- 2-carboxam de, 4-Am no-4'-[(4-nethyl pi perazin-

B e i LRt e L S
pyrazi necanlpwmm-ﬂe:,arhoaannc[&,ltyl 4-12-(4-

phenoxy) eC BB TAR A, @Sﬁgﬁ%xi}%'a%nﬁcaﬁﬁn& iBhe)-Hemicingd-yfpyrazine 2-

5- am no- 6-chfR¥hmfien- 3- Yl am no) car bonyl ] pyrazin-2-yl } -2, 5-

di f| uor ophenoxy) et hyl ] pi perazi ne- | -carboxyl ate, 15 3-Anino-6- {

5- [ (di wet ByAwminad)myuldimAyyli6- {4 [(drpyRrolilin} 1-yIgipeyididl 1y )Bapbpylipheh yidpRazine-
car boxam (}T tert utyI 4- (5-{

5-am no-6 ? 3 yl am no) car bonyl ] pyrazin-2-yl } -2-

furoyl) pi ﬂeAﬁgmdm' 4-mel éﬂékﬁtﬁ )t ORYNN-Bydidin-3-yl-1,1'-biphenyl-3
[ (2- am noet hyl )am[r(lo] seﬁﬁ%% f%}Illcj.uororlre'?h0¥<y phelfgl er]]y @ pyri di n- 3-
20 yl pyr aZrivexamigdsr boxani de and 4- {

5- A 6- yl
ree base SR L AR B Tt L B B B0 - ( 4-
[ [ 3-1di peidaicambogrpidepy! ] (rret hyl ) am no] sul f onyl }phenyl )-N-pyridin-3-
pyr azi ne- 2- car boxan de hydrochl oride, 25 3-Am no-

f
f
flle, ( 4- met B BUBA FalZr @={5: WWr%HWI}f&m%ﬂP@mq)%wr)yélwwm 51\; pyri di n- 3-
e SR SRS Sl A e N BT S8
hydr ochl ortard@uty}4A[m(49{-56ar[n410(6-[(bﬁ1c(1d43nﬁhimyrloamrb@)yp)]p§)m¢id-my1 172,53

sul fonyl) %E}?un é}lﬁell}lc-))g%cr:tihgli]gii)gr_azine-1~carboxylate,

15 3-Amino-6-{5-[(dimethylamino)sulfonyl]thien-2-y1}-N-pyridin-3-ylpyrazine-2-
carboxamide,
tert-Butyl 4-(5-{ 5-amino-6-[(pyridin-3—ylamino)carbonyl]pyrazin—Z—yl }-2-
furoyl)piperazine-1-carboxylate,
3-Amino-6-[4-{[(2-aminoethyl)amino]sulfonyl }-3-(trifluoromethoxy)phenyl]-N-pyridin-3-

20  ylpyrazine-2-carboxamide and
4-{5-Amino-6-[(pyridin-3-ylamino)carbonyl]pyrazin-2-yl }benzoic acid,
as a free base or a pharmaceutically acceptable salt thereof, and
3-Amino-6-(4-{[[3-(dimethylamino)propyl](methyl)amino]sulfonyl } phenyl)-N-pyridin-3-
ylpyrazine-2-carboxamide hydrochloride,

25 3-Amino-6-[4-({[3-(4-methylpiperazin-1-yl)propyl]amino }sulfonyl)phenyl]-N-pyridin-3-
ylpyrazine-2-carboxamide hydrochloride,
3-Amino-N-pyridin-3-yl-6-(4-{[(2-pyrrolidin-1-ylethyl)amino] sulfényl }phenyl)pyrazine-
2-carboxamide hydrochloride, A
3-Amino-6-[4-({[2-(dimethylamino)propyl]amino } sulfonyl)phenyl]-N-pyridin-3-

30 ylpyrazine-2-carboxamide hydrochloride,
3-Amino-6-(4-{[isopropyl(2-methoxyethyl)amino]sulfonyl } phenyl)-N-pyridin-3-

ylpyrazine-2-carboxamide hydrochloride,



30 yl pyrazi ne-2-car boxam de hydrochl ori de, 3-Am no-6-(4- f

[ 1 sopropyl (2-nmet hoxyet hyl ) am no] sul fonyl } phenyl)-N-pyridin-3-

yl pyrazi wodspenbnxam de hydrochl ori de, WO 03/004472 PCT/ SEQAE0LB3» 15
3- Ami no-6-[4-(f [2-(diethylam no)ethyl] am no }

sul f onyl ) phenyl ] - N- pyri di n- 3-yl pyrazi net2- car boxam de hydrochl ori de,
3-Am no-6-(4- { [ [2-(dinethyl am no)ethyl] (ethyl) am no] sulfonyl }
phenyl )-N-pyridin-3 - yl pyrazi ne-2-carboxam de hydrochl oride, 5

3- A no- 63] Amfio-d-Br£ G } } o) ahe Sa
“N-pyri di 3-%@% ‘fﬁ? gg?ﬂ%%%?%@%@%@% SL?%@‘E’PB?‘%”JQ,” ?—yﬂhﬁoﬁﬂyr?m 2
3- net hyl - garp¢xanmde hydrpelderidzi n-1 -yl ) sul f onyl ] phenyl } -N-pyridin- 3-

| pyrazi ng-2- car ] hydr ochl or.i de, . 3 Am no- 6- o
). F{4- met ﬁy‘%ﬁf%@g‘é fﬂﬂi-f‘flm%@ﬁﬂ%ﬂmﬁﬁ@hwawlnpf@ug‘w;laPh?nxbg}Y-aw%lfr%e- 2- o
car boxam 2@1}/@;&%%5&9&)&%% ByBtmeri&s, { o _
3-[(4-net hyl pi perazin-1-yl)sul fonyl ] phenyl } -N-pyridin-3-ylpyrazi ne-2-
car boxan deAmingrteth({d3-(dmettglamminniprépyfl]amino }sulfonyl)phenyl]-N-pyridin-3-

2-methyl -4:-] (4- h i per.azi n- 1-yl.} sul fonyl ] phenyl -N-pyridin-3-

yl pyr a)z/i nglpg(gaégg%gféh‘?’&%m%é¥%8#ﬂ§?%%e, 15y3! Km' n)c/)- 6% [ 4-({on

[ 2- (di met Bwkmfﬂorrp}ﬁhﬁmﬁ-ﬂmmhﬁp&bé@mtﬁ-yﬁgﬂfohygbmggm&@&wphenyl ]-

N- pyri di n- 3-yl pyr azi ne- 2- car boxam de hydrochl ori de, 3-Amno-6-[4-f

[[2-(di net’}rﬁ’yraérﬁer?oﬁébwml(i@bwpf’fdm@m] sul fonyl }-3- _

g; I:I :, ];L E FL?{@%EBX@Q ﬁﬂi%étllyllﬁlfp%}qzlng-ll %f])%ﬁ%&&fpﬁ%ﬁy@ ?—7\2}3}(1}? iR%?-‘ﬁS}/r%'%ne-z-

3- A no- 6edrBefdtderkidiptdomdy, azi n- 1-yl ) sul fonyl ] - 2- (trifl uoronet hyl ) phenyl]-
N-pyridin-3- 20 yl pyrazi ne-2-carboxam de hydrochl ori de, )

3- Ani no- 634N =6- hﬁﬁétlﬁ%ﬁhmm&%-w&wlﬁw penyli-(3pysidindr pypzipeByr azi ne- ca
r boxam de I .

3- Ani no- 6??§¥%@§aﬁﬁ$?§ﬁ%rﬁehyl ) et hoxy] phenyl ] -N- (3-pyridinyl) -

2- pyr azi nédaninoxa(@-cethyleboleltioipigderazidsl -yl)sulfonyl]phenyl } -N-pyridin-3-

5 SSRGS 5 e -1 (5

15 3-Amino-6-[4-({[2-(dimethylamino)ethyl]amino }sulfonyl)-3-(trifluoromethoxy)phenyl]-

N-pyridin-3-ylpyrazine-2-carboxamide hydrochloride,
3-Amino-6-[4-{[[2-(dimethylamino)ethyl](ethyl)amino]sulfonyl } -3-
(trifluoromethoxy)phenyl]-N-pyridin-3-ylpyrazine-2-carboxamide hydrochloride,
3-Amino-6-[4-[(4-methylpiperazin-1-yl)sulfonyl]-2-(trifluoromethyl)phenyl]-N-pyridin-3-

20  ylpyrazine-2-carboxamide hydrochloride,
3-Amino-6-[4-[2-(dimethylamino)ethoxy]phenyl]-N-(3-pyridinyl)-2-pyrazine-carboxamide
hydrochloride, |
3-Amino-6-[4-[2-(4-morpholinyl)ethoxy]phenyl]-N-(3-pyridinyl)- 2-pyrazinecarboxamide
hydrochloride,

25 3-Amino-6-[4-[[[2-(dimethylamino)ethyl]methylamino]carbonyl]phenyl]-N-(3-pyridinyl)-
2-pyrazinecarboxamide hydrochloride,
3-Amino-6-{2-fluoro-4-[(4-methylpiperazin-1-yl)sulfonyl]phenyl }-‘N-pyridin-B-
ylpyrazine-2-carboxamide hydrochloride, '
3-Amino-6-{5-fluoro-2-methyl-4-[(4-methylpiperazin-1-yl)sulfonyljphenyl }-N-pyridin-3-

30  ylpyrazine-2-carboxamide hydrochloride,
3-Amino-6-{2,5-dimethyl-4-[(4-methylpiperazin-1-yl)sulfonyl]phenyl }-N-pyridin-3-

ylpyrazine-2-carboxamide hydrochloride,



3- Am no-6- { 2-fluoro-4-[(4-nethylpiperazin-1-yl)sulfonyl]phenyl }
-N-pyridin-3- yl pyrazi ne-2-carboxam de hydrochl ori de, 3-Am no-6- {

5-f | uor o-wormBal2 4- [ (4- et hyl pi perazi n- 1-yl ) sul f onyl | phem®gIr/SE02/01339
-N-pyridin-3- 30 yl pyrazi ne-2-carboxam de hydrochl ori de, 3-Am no-6- {

2, 5-di net hyl - 4-[ (4- et hyl pi per azi n- 1-yl )gul fonyl ] phenyl } -N pyridin-3-

yl pyrazi ne- 2- car boxam de hydrochl ori de, WO 03/004472 PCT/ SE02/ 01339 16

3- Ani no- 6-[ 4- (2- pi peri di n-1-yl et hoxy) phenyl ] - N-pyri di n- 3-yl pyrazi ne- 2-car bo
xam de  hgds@ety-e4- n -

o (2 pyr Lo T R BRer N pyicfr Spipyraine 2 oxamide, i de
hydr ochl th@f@Chlsrlde

T S A S YL

4-1 (4- et hydlrpbm@ﬁagl n- 1-yl ) carbonyl ] phenyl N- pyri di n-3-yl pyrazi ne- 2-
car boxam de hydrochl ori de,

3- Ami nd- 63{4mBodb{1, é@nﬂﬂono 622W¢1Pbbhld4ﬂ4@h%}éphﬂwﬂWhm@ﬂh}?"mpwmdf% 3-yl py

razi ne- 2- h drochlorlde 3- Ami no- 6- {
2, 6-di net ﬁgrﬁ glaq’f@g?‘g Pnn pi perazi n-1-yl) et hoxy] phenyl } -Npyridin-3-
yI pyrazi ng- }ﬁnﬁfﬂ-@@X@mﬂ&h?bﬁb’e@&m-@Iyl)éﬁr,boﬁyllﬁﬁﬂdﬂz}}6N p&rldm-B -ylpyrazine-2-

2- et hyl - 2- (4- net hyl pi perazi n-1-yl ) et hoxy] phenyl -N-pyridin-3-
yl pyr azi n%ﬂr oxnige kudiosldondidr ochl ori de, 15

e b inldole PES YRR A% Brohaifl ) SR RNPAYb it Wb fHhAindaY ! N oot

nam de
4- [(4qcmat batbmqnﬂdahydrodhlyﬂlﬁa,ll fonyl ] phenyl } -N-[4- (pyrrol idin- | -

| met hyl ) pyri di n: r 20arb xam de hydrochlorid
y Ani n)c/) 25 HI08- f.? é&ﬁ%\etﬁyiﬁ@@ I(éb—prfeéﬁy ipprazin-1 )}Cl ethoxy]phenyl}-N—pyndm -3-

yl sul T onyi) RHeRY -bardot il npubEmbig n- 1 20
| et hyl )pyr%]dl n- 3- y?r] pyra12| n}g}fZ carlﬁéoxam de hydrochl ori de,

3-
y
3- Ami no- 63{Aanioch- ﬁ?ﬂmﬂudﬂ-[@rﬁfmdhy]@lmrazhn 1- yl)ethoxy]phenyl}-N—pyridin—3-
y
3

D -

lylpfglpl‘/lo)n%'ypphen %L@rl}%’[ 5-§ %ﬁér@%ﬁl Io>r<]<:am de hydr ochl ori de,
- Ami - 62 oS- {4-p@rBethylpReReid-Uiyhsdifor s wheanyN-phany 3l yiNcb@ndndapyr r ol i di
-1 hydrochloride,
3-Amino-6-{4-[(4-methylpiperazin-1-yl)sulfonyl]phenyl }-N-[4-(pyrrolidin-1-
y]methyl)pyridin-3—yl]pyraziné—2-carboxamide hydrochloride,
3-Amino-6-[2,5-difluoro-4-(pyrrolidin-1-ylsulfonyl)phenyl]-N- [4;(2—pyrrolidin— 1-

20  ylethyl)pyridin-3-yl]pyrazine-2-carboxamide hydrochloride, ‘
3-Amino-6-[2,5-difluoro-4-(pyrrolidin-1-ylsulfonyl)phenyl]-N-[5-(3-pyrrolidin-1-
ylpropyl)pyridiri-3—yl]pyrazine-2—carboxamide hydrochloride,
3-Amino-6-[2,5-difluoro-4-(piperidin-1-ylsulfonyl)phenyl]-N-[5-(3-pyrrolidin-1-
ylpropyl)pyridin-3-yl]pyrazine-2-carboxamide hydrochloride,

25 3-Amino-6-[4-(piperidin-1-ylsulfonyl)phenyl]-N-[5-(3-pyrrolidin-1-ylpropyl)pyridin-3-
yllpyrazine-2-carboxamide hydrochloﬁde,
3—Amino-N—[5-(3—pyrrolidin—1-ylpropyl)pyridin-37yl]-6—[4-(pyrrolidin— 1-
ylsulfonyl)phenyl]pyrazine-2-carboxamide hydrochloride,
3-Amino-N- [4-(2—pyrrolidin—1—ylethyl)pyridin—3-yl]-6-'[4-(pyrrolidin—1—

30 ylsulfonyl)phenyl]pyrazine-2-carboxamide hydrochloride,
3-Amino-N-[4-(3-pyrrolidin-1-ylpropyl)pyridin-3-yl1-6-[4-(pyrrolidin-1-
ylsulfonyl)phenyl]pyrazine-2-carboxamide hydrochloride,



yl propyl ) pyridi n-3-yl ] pyrazi ne-2-car boxam de hydrochl ori de, 25

3- Am no- 6-[ 4- (pi peridin-1-yl sul fonyl)phenyl]-N[5-(3-pyrrolidin-1-ylpropyl)
pyri di n- 3woyBopprazi ne- 2- car boxam de hydrochl ori de, PCT/SE02/01339

3-Ami no-N-[5-(3-pyrrolidin-1-yl propyl)pyridin-3-yl]-6-[4-(pyrrolidin-I.-

yl sul fonyl ) phenyl ] pyrazi ne- 2- car boxam dg7 hydr ochl ori de, 3-Am no-N
[4-(2-pyrrolidin-1-ylethyl)pyridin-3-yl]-6-[4-(pyrrolidin- | - 30

yl sul fonyl ) phenyl ] pyrazi ne- 2- car boxam de hydrochl oride,

3- Am no- = j 0= 1- Ri rrolidin- | -
yl sul fonDll3 I)Agﬂl(élﬁy S@égcgiggl i %@?@@%‘m%3 dr o[gr@%&dgﬁﬁ A}V\g)p)(;S/ 004472

PCT/ SE02/ ﬂﬂi@]&ﬁlyl)pﬁer@-l]@yrm*eb@ carboxamide hydrochlonde

W sul T ony? %ﬁﬁaﬂﬁﬁ SRR A ORI s no- - ¢

4- [ (di met hl%ﬂ Hzmérz Qalﬂoy?mﬁhe hya{écm&n&@yr rolidin- I -

yl sul f onyl) pheny ]pyra2| ne- 2- car boxam de hydrochl oride, 5

3- Ami no- I\ﬁ{MH{HOdVﬂé{[@mathylmI)lm)mvyhy]andmrMB—w[4 Xplﬁelﬁdin(lpl peridin-I-

yl thlhillonyl %@%@Pﬁé}%ﬂfé@ﬁ? Cir boxaa%g ‘\‘/}ﬁ hI or| de, 3-Am no-6- {

-prrldlm&nmbmz%ﬂhm -G A8 1015 a6 Y1 HH NS Gpytadine-
[ (4- met hyl pi pera2|[n 15}yl [gtl o%ﬁ - P%l;%fl ug*gﬁmgt gxy})‘gﬂglny ?rp-yﬁﬁlﬁri di n-

10 3-yl py#-agibasarpide hiydiog ]@rld@, hydr ochl or| de,

3- Ami no- 6 am n . g
oo (i 1 OB PR ARG DAY g omeshony el s
hydr ochl oB-ytiBrazine’@icabodamide hydrochlorlde

[ (4- et hyl pi perazin-1-yl)sul fonyl ] Ip yridin-3-yl-1 - bi phenyl - 3-

car boxam sémartoéhf [@—p@@oeg@yl)ammo]sul onyl}-3- (trlﬂuoromethoxy)phenyl]-N—pyr1d1n -3-

2- A 551 ol ¢ ) sul fonyl ] phenyl }-N-[4-(pyrrolidin-I-
yl mTt R;I )%é?la%ilglﬁ 2g&§ Ar?lﬂgg(fe{liéb&a&l%yzjr ochl O?’/I 112 3yAm' no- N- pyri di n- 3-yl - 6-

[ 4- (pyr r od-AdnineH-- Wanbthg]pype)-memMdl)]spiqud]—Ne;}y&duaBJQ&Malr‘riquenﬁsﬁdr ochl ori de,
)?:;i%mdgo 6&‘?}%&5@%&’6%?‘8@"“ eI sul f onyl ) phenyl ] - N- pyri di'n- 3-yl pyr azi ne- 2- car bo
15 2-Amino-5-{4-[(4-methylpiperazin-1-yl)sulfonyl]phenyl }-N-[4-(pyrrolidin-1-
~ ylmethyl)pyridin-3-yl]nicotinamide hydrochloride,
3-Amino-N-pyridin-3-yl-6-[4-(pyrrolidin-1-ylsulfonyl)phenyl]pyrazine-2-carboxamide
hydrochloride,
3-Amino-6-[4-(piperidin-1 -ylsulfonyl)phenyl]-N—pyridin~3-ylpyraiine-Z-carboxamide

20  hydrochloride,
3-Amino-6-[4-(piperazin-1-ylsulfonyl)phenyl]-N-pyridin-3-ylpyrazine-2-carboxamide
hydrochloride, k
3-Amino-6-[4-(2-piperazin-1-ylethoxy)phenyl]-N-pyridin-3-ylpyrazine-2-carboxamide
hydrochloride,

25 3-Amino-6-[2,5-difluoro-4-(2-piperazin-1-ylethoxy)phenyl}-N-pyridin-3-ylpyrazine-2-
carboxamide hydrochloride, . | |
3-Amino—6-[5-(piperazin—1-ylcarbonyl)-2—furyl]—N—pyridin-3—ylpyrzizine—Z-carboxamide
hydrochloride and
3-Amino-N-{5-[3-(dimethylamino)propyllpyridin-3-y1}-6- [4-(piperidih— 1-

30  ylsulfonyl)phenyl]pyrazine-2-carboxamide hydrochloride.



3- Ami no- 6-[ 4- (pi perazi n-1-yl sul fonyl ) phenyl ] - N-pyri di n-3-yl pyrazi ne-2-car bo
xam de hydrochl ori de,

3- Ani no- 6WPp4A3@44pt per azi n- 1- yl et hoxy) phenyl ] - N- pyri di n- 3- PCpsEa2Z01389 2- car bo
xam de hydrochl ori de, 25

3- Am no- 6-[ 2, 5-di fl uor o- 4- ( 2- pi per azi n-{ig yl et hoxy) phenyl ] - N- pyri di n- 3-yl pyr
azi ne- 2- carboxam de hydrochl ori de,

3- Ani no- 6- [ 5- (pi perazi n-1-yl carbonyl )-2-furyl]-N pyridin-3-yl pyrazi ne-2-car

boxam de
5-13-(di m@%ﬁ%ﬁhﬁ%ﬁ%ﬁg%ﬁ?ﬁq %?at%tocompgmﬁ (piperidin- | - 30

yl sul fonyte)“thetlyH-][(dyfiazmnm—&{(@anbmxf&sdadnncb')yﬂbomﬁ]pyrazcdm}z WO 03/ 004472
PCT/ SE02/ J} Ye anot her_ a ect1 of the invention relates to conpounds
tert-But y? /B T"(YES fagypingtzaer - B@‘%f”@f #f3- yI ani no) car bonyl | pyr azi n- 2- vl

h I l - -
ety 1orme e pyr o a e B el S‘R%‘%}%’? e R B 5. s

yl pyr azi nEIPZIa@@Pt?o@‘@abﬁmld@ Ani no- 6- (4- {

£/ rg; :1 g lz |( ﬁ 3 %ﬂ élé r@@pﬁ gbﬁ( 13m§31£y %%Ih—i{y )a?nqﬁ/o] s&lf&yﬁ&%e&yﬂ\kNp B/yrr{d% g_ 3

[ 3- (di net plxsl}@mneq)@yls@@kmgg n 1-yl]sul fonyl }phenyl)-N-pyridin-3-
yl pyrazi ne 2- car boxani de,

3- Ani no- 63{ninpA- Gﬁ‘e{[ﬁgﬂfiﬂmembdmmml@lyﬂ)Yéh\ﬂltﬁ@wmhph}elhw pyridin-3-

}-N-pyrid Y car boxani de, 3- Ami no-6- (4- {
[ met hyl (1&1%%%%%%y§a?% I% ’3-yl)am no] carbonyl } phenyl)-Npyridin-3-

yl pyr azi nE—A&nma@WE(mrﬂﬂhyli-B} A vepdin-(41)tarbonyl]phenyl }-N-pyridin-3-ylpyrazine-2-

[ 3-(di rretgﬂyréglm n%opyrrol idin-1-yl]car bonyl }phenyl ) -N-pyridin-3- 15
yl pyrazin xam de, 3-Anino-6-[4-({

{5 e Bl SR RO g 52
{ met hyl (1ylpE1tahlgnb12rqaequdnmde4 yl ) am no] car bonyl }phenyl)-N-pyridin- 3-
yl pyrazi NS A % G b(ax{ellgn(gmiethylammo)pyrrohdm 1-yl]carbonyl }phenyl)-N-pyridin-3-

15 ylpyrazine-2-carboxamide,
3-Amino-6-[4-({[(1-ethylpyrrolidin-2-yl)methyl]Jamino }carbonyl)phenyl]-N-pyridin-3-
ylpyrazine-2-carboxamide,
3-Arhino-6-(4—{ [methyl(1-methylpiperidin-4-yl)amino]carbonyl } phenyl)-N-pyridin-3-
ylpyrazine-2-carboxamide,

20 3-Amino-6-(4-{[(1-ethylpiperidin-3-yl)amino]carbonyl }phenyl)-N—pyridin-B-ylpyrazine—Z-
carboxamide, ~
3-Amino-6-[4-({[2-(1 —methylpyrrolidin-Z—yljethyl] amino} carbonyl)i)henyl]-N-pyridin—S’-

-ylpyrazine-2- carboxamide, ,
tert-Butyl 2-{[(4-{5-amino-6-[(pyridin-3- ylammo)carbonyl]pyrazm—Z yl}phenyl)sulfony]]—

25 (tert-butoxycarbonyl)amino }ethylcarbamate and
3-Amino-6-[4-[(1-methyl-3-pyrrolidinyl)oxylphenyl]-N-(3-pyridinyl)- 2-
pyrazinecarboxamide, '
as a free base or a pharmaceutically acceptable salt thereof, and
3-Amino-6-{4-[(4-methyl-1,4-diazepan-1-yl)sulfonyl]phenyl }-N-pyridin-3-ylpyrazine-2-

30  carboxamide hydrochloride and .
3-Amino-6-[4-({[(1-ethylpyrrolidin-2-yl)methyl]amino } sulfonyl)phenyl]-N-pyridin-3-

ylpyrazine-2-carboxamide hydrochloride.



20 3- Am no-6-(4-f [(1-ethyl piperidin-3-yl)am no]carbonyl
}phenyl ) - N pyri di n- 3-yl pyrazi ne-2- carboxam de, 3-Am no-6-[4-(1[2-(I
- met hyl pywoaBioaism2z 2- yl ) et hyl ] am no } carbonyl) phenyl ] - N- prgmiSan2ie1339
yl pyrazi ne- 2- car boxam de, tert-Butyl 2-{ [(4-
5-am no- 6-[ (pyridi n-3-yl am no) carbonyl ] pyrazi n-2-yl }phenyl)sul fonyl]- 25
(tert-butoxycarbonyl)amno } ethyl carbamate and
3- Ami no- 6-[ 4-[ (1-nmet hyl - 3-pyrrolidinyl)oxy] phenyl]-N(3-pyridinyl)- 2-
pyr azi necar boxam de, as a free base or a pharmaceutically acceptable salt
t hereof, and 3- Am no-6-{ 4-[(4-nethyl -1, 4-di azepan-1-yl)sul fonyl]phenyl }
- N pyri di hisBed/bgdyw ard definRion8 @f aaﬁdmxaﬁtisdsedhm?me@jla%oﬁﬂ%dade? ]a.ﬂdicla'rrﬁsrﬁogo- 6-[4- ({
[ (1-ethyl lidin-2-y])nmethyl] am no } sul fonyl)pheny -N-pyridin-3-
yl pyr azi ngg -‘gﬁﬂl‘fcﬂﬁﬁ'ﬁn EVERIochl ori de. WO 03/ 004472 PCT/ SE02/ 01339 19
Li sted bel ow are definitions of various terns used in the specification and
clains to describe the present invention. 5 1In this specification the term
"al kyl 5 i hcthidgscificttiorsthe o"ﬁdrgll”ftallqilh’dinbhﬂas:bﬁﬁ strh:ghmrﬁllﬂwdche@ tiipalkyllhe term
d -6al kyl havi 1 to 6 at ons ma be met hyl, ethyl n- propyl ,
i - propyi , SIPYBE e tegm Eulﬁg‘}%yﬁ?"ﬁﬁt]ytp 6 ‘Ear ms and B3y P methyeqthyly | ¢ - pent yl
neo- pentyh, 0 J § f

propyl rheﬂr)ét)%l h- bhtyIPth)ﬁttyl Byt &r b‘fﬁbﬁ:ln ?é’ﬂtg p%/){?kﬁy Egeﬁlt% Heg&)&ggf Q!

atons and may , _Nn-propyl
having 1 tltilezyldarlﬂmﬁylaﬂ"bwnar@ -3atkyl b@nng)lmaﬁ hydbonlatoe‘tsmpld ma%zmmmﬂha}

conventi o lies .tg.othe ica r.exa 6a|k i ncl udes

1- phenyl e?tﬁgr%al?{ap)g R @FRRY, t%qemi I'P?'}I({AH@VH]&S to\%h‘@rr naatgli‘} ﬁéﬁ’}'bFs t he

i nt eges Omfe#sil ) ethife group to which the subscript refers to indicates that
asl

the group may be absent, i.e. there is a direct bond between the groups.
The term "cycloal kyl" refers to an optionally substituted, saturated cyclic

hydrocar bﬁrkuliﬁl on%g q%rggpﬁ%goco@éﬁmo 34?6 Cfx%x%ﬂ{ Ky J‘CO. 1;;93 %Xcﬁu? gr propyl ,

cycl obuty cycl openty e m rs to a
strai ght tiphbndabpeshdhphenyritg@nyl group. The term

15 In the case where a subscript is the integer O (zero) the group to which the subscript refers

to indicates that the group may be absent, i.e. there is a direct bond between the groups.

The term “cycloalkyl” refers to an optionally substituted, saturated cyclic hydrocarbon ring
system. The term “Cs_¢cycloalkyl” may be cyclopropyl, cyclobutyl, cyclopentyl or

20 cyclohexyl.

The term “alkenyl” refers to a straight or branched chain alkenyl group. The term

Cs-galkenyl having 2 to 6 carbon atoms and one double bond, and may be vinyl, allyl,

propenyl, i-propenyl, butenyl, i-butenyl, crotyl, penteﬁyl, i-pentenyl or hexenyl. The term
25 Cp-salkenyl having 2 to 3 carbon atoms and one or two double bond, and may be vinyl,

allyl, propeny! or i-propenyl.

The term “alkynyl” refers to a straight or branched chain alkynyl groups. The term
C>-galkynyl having 2 to 6 carbon atoms and one triple bond, and may be ethynyl,
30  propargyl, butynyl, i-butynyl, pentynyl, i-pentynyl or hexynyl. The term Cy-3alkynyl

having 2 to 3 carbon atoms and one triple bond, and may be ethynyl or propargyl.



C2- 6al kenyl having 2 to 6 carbon atons and one doubl e bond, and nmay be

vinyl, allyl, propenyl, i-propenyl, butenyl, i-butenyl, crotyl, pentenyl,
i - pent enyWoams/obwaxenyl . The term 25 C2- 3al kenyl havi ng 2 t ®C3/SEa2/®a389 at ons
and one or two double bond, and may be vinyl, allyl, propenyl or

i -propenyl. The term "al kynyl" refers tzpa straight or branched chain
al kynyl groups. The term C2-6al kynyl having 2 to 6 carbon atons and one
triple bond, and nmay be ethynyl, 30 propargyl, butynyl, i-butynyl,

pentynyl, The ReRI AN rOer V8NV, chibRE bidhdht®iodd! kynyl  having 2 to 3 carbon
atons and one triple bond, and may be ethynyl or propargyl. WO 03/004472

PCT/ SE02/ 01339 20 The term "hal 0" refers to fluoro, chloro, bronb and

i odo. Theterm"arvl" refers to ap opti.onally substituted. ocyelic. or

bi cyel 1 0. RparemaAbtn g AEob il SRR poaceiRhh ot M TRASRAReh i
aromati c Eysfgn cdit@inind 3t lcasnBe RathikbscRiChrdbiic And 1R AeNThRg bk Ylsed wWigh £ 0 form
a bicyclic hydrocarbon ring system Exanples and suitable values of the .

t erm " ar y[Cs-7@ycdoablrd i to frphe bighcliq ydesaeprbosringesyptgm. Byhmplepand sitable
het er oaryl, " v ‘ el h r. ic rjng’ .containing one or
nor e hetg@32?0§%g§% egqﬁﬁa ﬂ%ﬁﬂﬁjﬁﬁﬁgﬁgI%ﬂ%gy&ﬂghgﬁp§1, i m dazol yl

i soxazol yl, isothiazolyl, 10 oxazolyl, pyrazinyl, pyrazolyl, pyridazinyl,
pyridyl, E%rinile, pyrrolyl, thiazolyl or thienyl, The term
"het er ocy dPe Ry | hetefadry¥irnde S pansaberpd, BetergAtomatici i 20 san@iningHng or more

het er oat o C T re S AWslp} ; L1N: R € nyl -
function gﬁcgr oiag)hgsr%%gtregbfféﬁ 2# ’ gp arﬁ’il Ssi%gy g? ¥Lﬁ§%ﬁ§g?§h’x ﬁ%%(?‘g%‘%gly‘é?ﬁhgﬁpgﬁg and
may beoi noxkeobili mirmsuyl, pyraztaglobymdezinyhypyritipl, pyrynidybi gyerody] thigzolyberper i di nyl ,
piperidonﬁlﬁngyrazolidinyI, pyrazolinyl, pyrrolidinyl, pyrrolinyl,

1- et hyl - PE°dj azepane, tetrahydropyranyl, thionmorpholinyl. In the case
where the heterocyclic ring contains a heteroatomselected fromS this

i ncludes optionally SO and S02 20 It is to be understood that when mis

gr eat er t hheteome heReooyrloalby] g “beterdegclganmg emtaiging fope enmoreSietdrbatoing, when

T 9 2l AR LS. B, LB, Mol PR e s 0GB 5, T
t ri hyds ocblo@rinfi@nbered heterocyclic ring and may be imidazolidinyl, imidazolinyl, morpholinyl,

piperazinyl, piperidinyl, piperidonyl,‘pyrazolidinyl, pyrazolinyl, pyrrolidinyl, pyrrolinyl,

1-methyl-1,4-diazepane, tetrahydropyranyl, thiomorpholinyl. In the case where the

heterocyclic ring contains a heteroatom selected from S this includes optionally SO and

SO,. |

20
It is to be understood that when m is greater than one, R* groups may be the same or
different. Similarly, When m is greater than one the R’ groups may be thé same or

different.

25 The term “hydrochloride” includes monohydrochloride, dihydrochloride, trihydrochloride

and tetrahydrochloride salts.

A suitable pharmaceutically acceptable salt of the coﬁpound of the invention is, for
example, an acid-addition salt, which is sufficiently basic, for example an inorganic or

30 organic acid. In addition a suitable pharmaceutically acceptable salt of the compounds of
the invention which is sufficiently acidic is an alkali metal salt, an alkaline earth metal salt

or a salt with an organic base which affords a physiologically-acceptable cation.



and tetrahydrochloride salts. A suitable pharnmaceutically acceptable salt

of the conpound of the invention is, for exanple, an acid-addition salt,
whi ch i s wofoBioeisent | y basic, for exanple an inorganic or POTSEQH3E aci d.
In addition a suitable pharmaceutically acceptable salt of the conpounds of
the invention which is sufficiently acigjc is an alkali netal salt, an

al kaline earth netal salt or a salt with an organic base which affords a
physi ol ogi cal | y-acceptabl e cation. WO 03/004472 PCT/ SE02/ 01339 21 Sone
conpounds of formula-:l may have chiral centres and/or geonetric isoneric
centres (E- and Z- isoners), and it is to be understood that the invention
enconpass&smel dompovinds ocﬁ porinoA I ndxiyaﬁt/eclﬁﬁil SOHTRYS AIn@/0E g GROSTHE idonekis @BMfes. S

The |nventton rel.at es 61h(flny arhe all tautomeric forns of the conpounds of
formula I{ TiRRRSTE) 8Rfl K9 heginderstoodhal thesinyention carompasses all sach 7 NHR

ral X Q (BaRAL, disdredhbritlie hfd Peotnerthe ifmefd, R4, RO, RO, 7, R8, RO, A and m

are defined as in fornu I 'nventi on further relates to a conpound
of formJIaXIII Z) NH2 13 RXR(RS)n 15(XIII)vvhere|nX Z, P, R R,
ndnare defined as in _formula I

and R13 ?&hﬁﬂrﬁﬁg‘gﬁe es¢Q aggpf@?ﬂl tf\‘z’@%} Fmyof esruponds of sgmuwpl. one

aspect of the invention relates to a conpound of formula XV Z , NH2

The invention also relates to a compound of formula XI

Z__NH,
Irx
Hal X Y
(Y.

Wheréip Y. X, Z,Q, R4, R’ , R6, R7, RS, R9, A and m are defined as in formula 1.

(XI)

10
The invention further relates to a compound of formula XIII
Zo NH,
O

15 ' (XTII)
wherein X, Z, P, R, R, R% R’, R®, R7, R%, R%, R'>, R"", R', A and n are defined as in
formula I and R® is hydrogen or C,-salkyl.



141% R XY (R4)" (XV) whereinyY, Z, X, Q R4, R5, R6, R7, R8, RO, A and m
are defined as in fornmula | and R14 is 5 diethyl boronate,

1, 3, 2- di owawaenoisane, 1, 3, 2-di oxaborinane or 1, 3, 2- benzodi @XalSEN201339

Anot her aspect of the invention relates to a conmpound of formula XVI Z NH2
LSPXY nOR)n (RAR (XVl) 10 whezein VY, Z, X P, Q R3, R4, R5, R6,
R7, R8, RO, A, mand n are defined as in formula |l and L is a |eaving
group. A further aspect. of the invention relates to the follow ng

conpounds Onahissdtt BRMeRfvenBBE rel ASs fo iifRinabeforfla Xbe preparation of a
conpound of forrmula I; 15

3- Am no- 6- brono- N- pyri di n- 3-yl pyrazi ne- 2- car boxam de,

N, N- Di net hyl - 4- (4, 4 2548k r anet hyl - [

1, 3, 2] - di oxabor ol an 12- W ) benzenesul f onam de,

N, N- Di et hyl - 3- (&4, -Yvetranet hyl - 1, 3, 2- di oxabor ol an- 2-yl ) benzenesul f onam
ide, N NDnethyl-2-(4,4.5,5-tetranmethyl- 1,3, 2-di oxaborol an-2-yl)benz
enesul fonam de, 2-Am g;p)m)- N pyri di n- 3-yl ni coti nam de, 20
4-(4,4,5,5-Tetramet hyl - 3, 2- di oxabor ol an- 2-yl ) benzenesul f onani de,

3-Am no-6-[4-({ [2-(dinethyl am no)ethyl] am no } sulfonyl)phenyl]
-N-pyridin-3 -yl pyrazi ne- 2-carboxam de, 4- {

[ (3- Mor phol i n-4-yl p(XMyl ) ami no] sul fonyl } phenyl boronic acid, WO 03/004472

PCT/ SE02/ 01339 - (42 NBt byl pi pger.azin- 1-yl.) sul f onyl ] phenyl bor oni;¢. aci d,
2 Br omo- NVEBIY 1; retinh Briotbadiny ) Don SdbatiRSirmbies hitonm 1 3nd R is

4- Br omp- N rﬂﬂﬁé,l 103,é—'d%)@b@dél/dn)epEB,Qedlgﬁéﬂoﬁ‘iﬁ%’é@@l?},2-benzodioxaborole.

1-[ (4-Brono- 2, 5-di fl uorophenyl ) sul f onyl ] - 4- et hyl pi per azi ne,

Another aspect of the invention relates to a compound of formula XVI

ZNH,
(X
o) >
L-§@/E i
O (Rs)n @(R4)m

XVI)
10 whereinY,Z, X, P, Q, R3, R4, R’ . R6, R, RS, Rg, A, m and n are defined as in formula I

and L is a leaving group.

A further aspect of the invention relates to the following compounds, which may be used
as intermediates for the preparation of a compound of formula I;

15 3-Amino-6-bromo-N-pyridin-3-ylpyrazine-2-carboxamide,
N,N-Dimethyl-4-(4,4,5,5-tetramethyl-[1,3,2]-dioxaborolan-2-yl)benzenesulfonamide,
N,N-Dimethyl-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzenesulfonamide,
N,N-Dimethyl-2-(4,4,5,5-tetramethyl-1,3 ,2—dioxaborolan—2-yl)benzénesulfonamide,
2-Amino-5-bromo-N-pyridin-3-ylnicotinamide,

20  4-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)benzenesulfonamide,
3-Amino-6-[4-({[2-(dimethylamino)ethylJamino }sulfonyl)phenyl]-N-pyridin-3-ylpyrazine-
2-carboxamide, "

4-{[(3-Morpholin-4-ylpropyl)amino]sulfonyl } phenylboronic acid,



5 1 - [(4-Brono-2-ethyl phenyl)sul fonyl]-4-nethyl pi perazine, 1-{

[ 4-Bronp-2-(trifluoronethoxy)phenyl]sul fonyl }-4-nethyl piperazine,

1- [ (4- Br owo-03/0644amr ophenyl ) sul f onyl ] - 4- met hyl pi perazi ne, PCT/SE02/01339

1-[ (4- Brono- 2- net hyl phenyl ) sul f onyl ] - 4- met hyl pi per azi ne,

1-[ (2- Bronmophenyl ) sul f onyl ] - 4- et hyl pi p& azi ne, 10

1-[ (3- Bronophenyl ) sul fonyl ] - 4- net hyl pi perazi ne, 4-Brono-N [2-(dinethyl
am no)ethyl]-2-(trifluoronethoxy)benzenesul fonanm de, 4-Brono-N

[ 2- (di met I43{[4-Mdthmpipeﬂayiln}L—N)aﬂfvﬁb/}]ﬁhe@y}biofdnmamdret hoxy) benzenesul f onam de,

N-(2-Amn hyl ) - 4- br.onp- 2- Ir orreth y) benzenesul f onam de,

teﬁt Butya% X‘(”Yﬁ%‘%ﬁﬁé‘ 3#]%8 Sﬁ?‘}%menyl] sul fonyl } , 15
tert-but Q&rﬂgbt

Sf Br ono- @%ﬁ%&mjgﬁrﬂ%lgﬁgﬁ&éﬁﬁ% n- ]ﬁﬁongenzenesul f onam de,

4- Br ono- N-l{[Q‘LBchmceﬂﬁydlﬂmmhemdmmm-mdtl}mmpzmmuI f onam de,

El( Ergrgnmﬁg%g rro f%ﬂﬂ?‘}%ﬁbé‘ﬂ?é&ﬁy‘i I)ng pt?lrjléargzul{léonam de, 1-Acetyl -
4- Br onD- Ny 4 lBY&mNZ(—(JmﬂE(SrGMJeQioR @lﬂsﬂl‘féfﬁ))l ER§ kﬁefré’ﬂ?em de, 4-Brono- N
fona %

[ 3- (di met hyl am no) propyl ] - N rret benzenesu Br onp- N-
[ 2- (di et hyl(4aBiane)- étfhaplrf}'phﬂnﬁlt)wjfﬂmﬁlﬂrﬁan%mlpimmmﬂje

i [Ezmér gj_lg érr%ﬂ“} 5§ﬁ?t5}51§5?ij &&é?wﬁr%%ﬁ% benzenesul f onam de,

4- Br on- I\H([&Bwnﬁ@hbﬂlymkulfoﬁy@mhma}lm? peanaeyl fonam de
1-[(4-Brono henyl ) sul fDS@XﬁOﬁﬂﬂ nmet h 1, 4-di azepane,

4- Br orth- Nl {{B-Brammopbery] ﬁr@wylplpﬁéﬁﬁ@nesul f onani de,

4- Bromo- NZI]E‘ Gt &i lzg'hfﬁo t -2~ lol ﬁ%ﬁéﬁz r?e@@m)rga%hde 4 Bromo- -
U RIRRY AR otoge

[2-(diethylamn nzene

4- Br ono- M{EﬂemWN-m (dlﬁieﬁiy&tﬂiiylb)eld@mww&f-@ﬁﬂmldmethoxy)benzenesulfonamlde
] benzenesul f onam de,

di net h
le- [BE Zgry lmt ﬁf‘gglgﬂﬂro Err( fﬁwmeﬁw bergenespifonamiene, WO 03/ 004472
PCT/ SE02/ Q138381 Zf&{ [4%rbih- B AMRBRERHk S IPE RN Yul [FRy B Ol i ne,

15 (tert-butoxycarbonyl )amino)ethylcarbamate,
4-Bromo-N-methyl-N-(1-methylpyrrolidin-3-yl)benzenesulfonamide,
4-Bromo-N-[2-(dimethylamino)-1-methylethyl]benzenesulfonamide,
4-Bromo-N-(3-pyrrolidin-1-ylpropyl)benzenesulfonamide,
1-Acetyl-4-[(4-bromophenyl)sulfonyl]piperazine,

20 4-Bromo-N-methyl-N-(1-methylpiperidin-4-yl)benzenesulfonamide,
4-Bromo-N-[3-(dimethylamino)propyl]-N-methylbenzenesulfonamide,
4-Bromo-N-[2-(dimethyl amino)ethyl] -N-ethylbenzenesulfonamide,
4-Bromo—N~[3-(4-methylpiperazin- 1-yl)propyl]benzenesulfonamide,
1-[(4-Bromophenyl)sulfonyl]-4-ethylpiperazine,

25  4-Bromo-N-(2-pyrrolidin-1-ylethyl)benzenesulfonamide,
1-[(4-Bromophenyl)sulfonyl]-4-methyl-1,4-diazepane,

. 4-Bromo-N-[2-(-dimethylamino)propyl]benzenesulfonamide,
4-Bromo-N-[(1-ethylpyrrolidin-2-yl)methyl]benzenesulfonamide,
4-Bromo-N-[2-(diethylamino)ethyl]benzenesulfonamide,

30  4-Bromo-N-(2-pyridin-2-ylethyl)benzenesulfonamide,
4-Bromo-N-[3-(dimethylamino)propyl]benzenesulfonamide,

1-[(4-Bromophenyl)sulfonyl]-N,N-dimethylpyrrolidin-3-amine,



4- Br ono- N-i sopropyl - N- (2- met hoxyet hyl ) benzenesul f onam de,

4- Brono- N- (2- met hoxy- | -nethyl et hyl ) benzenesul f onam de,

4- Br ono- \WP23di4met hyl am no) et hyl | benzam de, 5 PCT/SE02/01339
4- Br ono- N-[ 2- (di met hyl am no) et hyl | - N- net hyl benzam de, N [ 2-Fl uoro-4-
[ (4-methyl - | -piperazinyl) sulfonyl] phenyl] acetam de,

2- Met hyl -4-] (4- nmet hyl pi perazin- | -yl)sul fonyl] aniline,

1-[ (4- Brono- 3- et hyl phenyl ) sul f onyl ] - 4- met hyl pi perazi ne, 2-Fl uoro-4-

[ (4- met hyk {(4! Brmmem)smfbﬂyayhé@wm@enzenam ne,
1-[ (4-Brono- 3-fl uorophen I&sul fonyl ] -4-net hyll%nper a2| ne,

4-[ (4- Met wﬁrsmsd\’asgpmy rry@tbpai Al)eepzenesyliongidsiet hyl ) ani |ine, 1- {

[ 4- Br ono- I JTet hyl pi per azi ne,
1-[(4-Br o%r;)ér g?h%g}angiﬁh%/l y?l?ogh o%%} O}mﬁu met hyl pi per azi ne,
1-[ (4-Br oanBerﬁ M{Zreilimyihglmnub))e&%}‘beﬁzalnhdé} met hyl pi perazi ne, 15 1-

(4- Bronophenyl )sul fonyl ] pi peri
(4-Bro H@ﬁ %‘(ﬂlmé Fa]ngw}e&ylh{\fﬁgethylbenzamlde .

[

% Ej g; 8@2?@01% 4f 4(uoré?%ﬂ % I&?nyH@ypr Oy?] ?‘ﬁaer,nidet ert-Butyl 4-
(? br orrobM«rthyl}t*&[(Hfmwlbmemrmnym)eulferga]abﬂ)imy,l ate, 20

(

[

1-
1-
1-
[

1-(4-B 1) - 4- | pj

3 (4. Br 32@-@@%%—3@%@% Sb?lﬁﬁqaqzy ﬁﬁ@ethytll@P‘?faﬁH?’yl

4-[ 2- (4- by gRRbY g@zmea{mtﬂlﬁ rﬁﬁh%éﬂﬁn?/i]beﬁ@ﬁéﬁﬂﬁw ate, tert-Butyl

4- (4- brono- 2, 5-di f| uor ophenoxy) et hyl' | pi perazi ne-1 -carboxylate, 4-
[
1
1
1-
5-
4-

(244CB rb1ﬁ¢4~Ercﬁnqalzﬂugmsbpmé)sg}fowlwgwtpylmmﬁm; ne, 25
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RO T S AR et N
2-(4-B

o NIﬁ”ﬁ?ﬁ%‘?‘?};T‘?Lf.“?;ﬁgﬁg‘m}‘“se‘u‘?”E‘ﬁ?ﬁ?ﬂr FalotBerazine,

(5- br oniyl@ -Binmesy 2 flypoes andtindphenyAswénnyilA-eretiydpiperazine,
3- Et hyl - {g 431[5%}]55%@g@?ﬁ’?ﬁ?%@éfﬁ“@?@&ﬂﬂﬁ epythoronic acid,

4-[(4- I\/bt pl perazin- or orret hoxy) phenyl boroni c

aci d, 15 4- {-[@4B{onexpheBlisoiymdlphseridingyi per azi n- 1-yl ] sul f onyl } phenyl bor oni c
aci d,

[
[
2-
-
-
[
B

1-[(4-Bromophenyl)sulfonyl]pyrrolidine,
1-[(4-Bromo-2,5-difluorophenyl)sulfonyl]piperidine,
1-[(4-Bromo-2,5-difluorophenyl)sulfonyl]pyrrolidine,

tert-Butyl 4-[(4-bromophenyl)sulfonyl]piperazine-1-carboxylate,

20 1-(4-Bromobenzoyl)-4-methylpiperazine,
3-(4-Bromophenoxy)-1-methylpyrrolidine,
tert-Butyl 4-[2-(4-bromophenoxy)ethyl]piperazine-1-carboxylate,
tert-Butyl 4-[2-(4-bromo-2,5-difluorophenoxy)ethyl]piperazine-1-carboxylate,
4-[2-(4-Bromo-2,5-difluorophenoxy)ethyl Jmorpholine,

25 1-[2-(4-Bromo-3,5-dimethylphenoxy)ethyl]-4-methylpiperazine,
1-[2-(4-Bromo-3-methylphenoxy)ethyl]-4-methylpiperazine,
1-[2-(4-Bromo-2,5-difluorophenoxy)ethyl]pyrrolidine,
5-Bromo-N,N-dimethylthiophene-2-sulfonamide,
tert-Butyl 4-(5 -bromo-2—furoy1)pipera;ine— 1-carboxylate,

30  3-Ethyl-4-[(4-methylpiperazin-1-yl)sulfonyl]phenylboronic acid,
4-[(4-Methylpiperazin-1-yl)sulfonyl]-3-(trifluoromethoxy)phenylboronic acid,
4-{[4-(tert-Butoxycarbonyl)piperazin-1-yl]sulfonyl } phenylboronic acid,
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i f 1 uor o- 4- (pi peridin-1-ylsul fonyl) phenyl boronic acid,
i f | Wwo@3degapyrrol i din-1-yl sul fonyl) phenyl boroni ¢ aci &CT/SE02/01339

DD

- Pyrrol i di n-1-yl sul fonyl ) phenyl boroni c aci d,

Pi peri di n-1-yl sul fonyl ) phenyl bor oni c2&aci d, 5

-[ (D met hyl am no) sul f onyl | phenyl boroni ¢ aci d
(Met hyl (- 1- met hyl pyrrolidin-3-yl)am no)sul fonyl ) phenyl boroni c aci d,
(4- AceR\s-Difhek@ai( lpénb’(ﬂn)Byﬂsﬁlfﬁcﬁmﬂ)bﬂ&@ﬂwrbﬁfccaﬂidc aci d,

-(((2-Di net hyl am no) et hy T(JEth ) am. no) sul faon I)phenyl bor oni ¢ aci d,
(3-Di nﬁt%?!%‘?r&) BS/’IF@I&IF rbﬂSLifOPWEbﬁnﬁ’B}?yq’l)lﬁﬁ‘éﬁyl boronic acid, 10
((2-Di o o)sulfonyl)phenylboronlc aci d,
(3-Pyr roF% %q 15\3106@ );Jam%%w&al?%ﬁyl ) phenyl boroni ¢ aci d,

(Met hy K- (Pﬂpenidinhnytsulfemyl)jihanﬂbmb)mmcnb) sul f onyl ) phenyl boroni ¢ aci d,
((

D et h | am na) pr opy ’%)( nmet hyl ) am no) sul f onyl ) phenyl bor oni ¢ aci d,

r hofilungHhdaimep P pHEEN EPIORICAGS d, 15

(el e, PR S PRI R SRR boroni e aci

Pyr Adl4- AlcetyllplpdremmyL))l}mifmq)l)phbmyibtydo)lmwI boroni ¢ acid,

5 G pram A R el DRy DA RBR G i aci 0, 20

| d,
i’pé?ﬁﬁ DA RRB S ATLIRL AN N BheR oo a0

o Di ét(f(@ﬂélmqhh)})l@nmb Jaméthylphy) tmime)Juybfeapphenyboianiaadid,

S
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S MG T R R ) SR RO RBHBR B o ¢ aci d, 25

3- D| mv‘(tmdhgrr(1nﬁbeﬂfymlyérmrmaﬁﬂhé)@mdwyp)bﬁﬂmméﬂau@ldacI d, tert-Butyl
I .

yl am no) net hyl' ] pyri di n- 3-yl carbanate, 4-

t hyﬂdkﬁ%@ywlmnwwﬁymrﬁe@yaw sulf@nxlbg}wnblbp@macnd _
thyl hRMdrﬂl‘nﬁl 4§%ﬂ8nyl)pﬁe1(ﬁb&ﬁircqa!cicfj' n-1-ylethyl)pyridin-3-am ne,

15 4-(((3-(4-Methylpiperazin-1-yl)propyl)amino)sulfonyl)phenylboronic acid,

AA/-\AAA/-\A’-\/—\/-\A

"_‘-b-b-bhbbbhbbbhbbbhbbbhbbthN
Q.

%

4-((4-Ethylpiperazin-1-yl)sulfonyl)phenylboronic acid,
4-((2-Pyrrolidin-1-ylethyl)amino)sulfonyl)phenylboronic acid,
4-((4-Methyl-1,4-diazepan-1-yl)sulfonyl)phenylboronic acid,
4-(((2-Dimethylamino)propyl)amino)sulfonyl)phenylboronic acid,

20 4-((Isopropyl-(2-methoxyethyl)amino)sulfonyl)phenylboronic acid,
4-((((1-Ethylpyrrolidin-2-yl)amino)sulfonyl)phenylboronic acid,
4-(((2-Diethylamino)ethyl)amino)sulfonyl)phenylboronic acid,
4-(((2-Pyridin-2-ylethyl)amino)sulfonyl)phenylboronic acid,
4-(((2-Methoxy-1-methylethyl)amino)sulfonyl)phenylboronic acid,

25 4-(((3-Dimethylamino)propyl)amino)sulfonyl)phenylboronic acid,
tert-Butyl 4-[(dimethylamino)methyl]pyridin-3-ylcarbamate,
4-[(Dimethylamino)methyl]pyridin-3-amine,
4-(Pyrrolidin-1-ylmethyl)pyridin-3-amine,
4-(2-Pyrrolidin-1-ylethyl)pyridin-3-amine,

30  4-(3-Pyrrolidin-1-ylpropyl)pyridin-3-amine,
tert-Butyl 4-(pyrrolidin-1-ylmethyDpyridin-3-ylcarbamate,
tert-Butyl 4-(2-pyrrolidin-1-ylethyl)pyridin-3-ylcarbamate,



30 4-(3-Pyrrolidin-1-yl propyl)pyridin-3-amne, tert-Butyl

4- (pyrrolidin-1-yl methyl)pyridin-3-ylcarbamate, tert-Butyl

4- ( 2- pyr rwbDiodios412 y| et hyl ) pyri di n- 3-yl car banmat e, WO 03/ 002¢TAE02/01339
PCT/ SE02/ 01339 26 tert-Butyl 4-(2-hydroxyethyl)pyridin-3-ylcarbamate,
tert-Butyl 4-(3-pyrrolidin-1-ylpropyl)p¥idin-3-ylcarbamte, tert-Butyl
4-(3-py rrolidin-1-yl prop-1-ynyl)pyridin-3-ylcarbamate, tert-Butyl
5-(3-pyrrolidin-1-yl prop-1-ynyl)pyridin-3-ylcarbanate, 5 tert-butyl

4-[ 3- (di mthhmur(g)k@ﬂaﬁcyémwmdmm t&tbamyecar bamat e,

4- (3- Di et hyl am no pyridin-3-yl am ne,

5- (3- Pyr r éir1-BR 4- (8+mrr@|hylm)bvinrd@ﬁ)psﬂdm?nélcarhame, But y|

4- ( 3- hydr r ert - Butyl

5 (3 hydr S BIER el HRes e R e b bl Bty
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5- bronopyri di n- 3%Icarbamate tert-B i/ [ 3- (di net hyl

ani no) pr ofart-byy Hid-tdimefhdapmaaier:1-yng Tpyridin-3-ylcarbamate,
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D et
2- Aﬁn nge SQ%JI(rgorm ﬁl%}?%ﬂ%&b J"M?{}?‘J)“ﬁe zﬁ %Ql% 15
2- Ami no- SSQBQ?y@roNd{M}—@Qxép}Q)pyﬁdﬁr J-aplimeet hyl ) pyridin |']
3- Ani no- 6- br pyrrolidin-1-yl et hyl)pyridin -yI]

pyr azi ne- Qerégpm)g},o( hdgroxyprop 1-ynyl)pyridin-3-ylcarbamate,

3- Ami no- 6 Y 0] . tvlﬂ‘)él‘ di n-3-yl ] pyrazi ne- 2- car box
am de, 376%119[]@/:1 ?(Eﬁlg%ox&?fc% 451%612}1 d%ﬂhg amBna%{rr%t hyl ] pyri di n- 3-yl

} pyr azb net2+Batyb 6 a(tlohesthyl 3mam) prop-8 - oryblpgeifin{3-ylcarbamate,

5[3(d|rrethla op rldn3yl } pyr azi ne- 2- car boxam de, 20

3- Ani no- 6%F HWTEF%[‘%'B %H_B IFZH 4y | propyl ) pyri di n- 3-yl | pyr azi ne- 2- car bo
xam de,  Mpt Byl 8- [Q-r(ﬂﬁ‘ﬁb‘[l@ylal{urﬂ)‘);ﬁr()g}'l@&ﬂﬂm ?-gld&ﬁ)a%ﬁﬁté onyl ] phenyl }

pyrazi ne- 2- car boxyl at e Am no- met hyl am no) sul f onyl ] phenyl }
pyr azi ne- 2=[34Pbost Vhamlla@PUD,Pﬁ]EYmdlB@tmmﬂf f ornyl pyridin-3-yl car banat e,

gSA%?ﬁ FZIﬁnn(nBYSrBr%ln'lodNn(}p ] beg Qz'mh henyl ] pyr azi ne- 2- car boxyl ic acid and

3- ani ne- 62{Mmninpys- b@m&NFHJ(p}’l}rShkﬂlleny‘lhl)sﬂﬁ@)@}‘halllﬂﬁ-@lzjhlﬂ@tn?a‘rﬁdé boxyl at e.

Met hods of Preparatio
3-Amino-6 bromo-N—[4 -(pyrrolidin-1-ylmethyl)pyridin-3-ylJpyrazine-2-carboxamide,

ni coti nam de,

3-Amino-6-bromo-N-[4-(2-pyrrolidin-1-ylethyl)pyridin-3-yl]pyrazine-2-carboxamide,
3-Amino-6-bromo-N-{4-[(dimethylamino)methyl]pyridin-3-yl } pyrazine-2-carboxamide,
3-Amin6—6—bromo-N— {5-[3-(dimethylamino)propyl]pyridin-3-yl }pyrazihe-Z-carboxamide,
20 3-Amino-6-bromo-N-[5-(3-pyrrolidin-1-ylpropyl)pyridin-3-yl]pyrazine-2-carboxamide,
Methyl 3-amino-6-{4-[(dimethylamino)sulfonyl]phenyl } pyrazine-2-carboxylate,
3-Amino-6-{4-[(dimethylamino)sulfonyl]phenyl } pyrazine-2-carboxylic acid,
tert-Butyl 4-formylpyridin-3-ylcarbamate,
3-Amino-6-[4-(pyrrolidin-1-ylsulfonyl)phenyl]pyrazine-2-carboxylic acid and
25 Methyl 3-amino-6-[4-(pyrrolidin-1-ylsulfonyl)phenyl]pyrazine-2-carboxylate.

Methods of Preparation

Another aspect of the present invention provides a process for preparing a compound of
30 formulal as a free base or a pharmaceutically acceptable salt thereof.
Throughout the following description of such processes it is understood that, where

appropriate, suitable protecting groups will be added to, and subsequently removed from,



Anot her aspect of the present invention provides a process for preparing a
conpound of 30 fornmula | as a free base or a pharmaceutically acceptable
salt t herwofo3/oaroughout the follow ng description of sucRCprSEeE&ISas it is
understood that, where appropriate, suitable protecting groups will be
added to, and subsequently renoved fron27 WD 03/004472 PCT/ SE02/ 01339 27
the various reactants and internediates in a manner that will be readily
understood by one skilled in the art of organic synthesis. Conventi onal
pr ocedur eshd wrious teagtasy @hd Riterhedidieiin aghampsthaswilebd readil PHRIER s Bf one
suitabl e protecting groups, are described, for exanple, in "Protective

G oups i nSkillgam the ay of Resaniesynthegis. & eyigntignabprgcedagessfor wing yuqhpretestiéngnce,

5 New Yor f .on. of yedi at es, The. process
For the pESsErar s PORRIR ofShFRAL BLRRND bidf ol Y SEABEL ReRarg U P ° 5
R3, 10 RAPrdRxtivRGroupé.in BBganRISyMhesifRILW. Rirgen, R,G MI.ANdtsn Wale§- IntéidcRSe,
specified otherwise, defined as in fornmula |, conprises of: CzH2 Z NH2 X
R Hal ?,c&“ﬁ,&?&%m%- 13 O (Il) (I111) (i) hal ogenation of a conpound of
formula I'l, wherein X and Z are Nor CH R13 is 15 hydrogen, Cil-6alkyl or
when R13 is hydrogen in the formof a salt such as a sodiumsalt, to

obtai n a dMethodsal Rrepheation of thé Intenmydiatescarri ed out using a suitable

hal ogenating reagent such as iodine, bromne, chlorine, halide salts such
as 1Cl, Brd or HOCI or other suitable hal ogenation reagents such as

N- br onDs uqk RidtedGorihe PROARIEBH ¥ $hd inlePhOMLEE wheldlR ¥, 88G4 ip0 B, Rag! ,qu]g’,

cat al ysed hy tGaI7s r 9ammds“suq as Fe, Cu-salts, acetic acid or

sul funec Rcily, &, Ri BaR'bR oRi dRs1,dy nagathn sresumlbssapecified ptheawise defipatt sgen
per oxi de r Osuli‘a\tlgzl trioxide. The reaction may be carried out in a suitable
sol vent sucio"REALEopPsEd8Fi ¢ acid or chloroformat a tenperature in the
range of -70 Cto +100 C Ry Ry - Rx-' NQ(RA)YMRX'N Q (R4) m

[Z\ NH, JIZ\ NH,
2N\ O g Hal” %2 N O R
o) 0

1)) (11

(i) halogenation of a corhpound of formula II, wherein X and Z are N or CH, R"3 is

15 hydrogen, C;~galkyl or when R*? is hydrogen in the form of a salt such as a sodium salt, to
obtain a compound of formula III, may be carried out using a suitable halogenating
reagent such as iodine, bromine, chlorine, halide salts such as ICl, BrCl or HOCI or other
suitable halogenation reagents such as N-bromosuccinimide or phosphorous tribromide.
The reaction may be catalysed by metals or acids such as Fe, Cu-salts, acetic acid or

20  sulfuric acid or aided by oxidising agents such as nitric acid, hydrogen peroxide or sulfur
trioxide. The reaction may be carried out in a suitable solvent such as water, acetic acid or

chloroform at a temperature in the range of —70 °C to +100 °C.

F.w Fﬁv

~N ~N
i @—(H4)m - @—(R%

25 . (V) Iv)



25 (V) (1V) WO 03/004472 PCT/ SE02/01339 28 (ii) reacting a conmpound of
formula V, wherein Qis a pyridine ring, R4 is hydrogen (when nm=0),

brom ne owoiddidez mis 1 and wherein at | east one of RXx ®CTRE01/61339
suitable protecting group CO2R8 to forma carbamate such as tert-butyl
carbamate and the other of the Rx or BB (in the case of one protecting
group) is hydrogen, to obtain a conpound of 5 - fornula IV, wherein Qis a
pyridine ring, R4 IS Cl-6al kyl NR6R7 and mis 1, may be carrled out by, a)
a reacti o(u)wmdtmmtqoknpouhd ohformula uvheabing ol m@mnesru@ R4 ds hyelrogemyavhet ur an

or hexane IIo e addi tipon, of a, ui t abl nt su as et hyl ene
oxi de fol Fb JDIBVJQBI'%XO%IH? R/gtdll wherpipat feast ong o 3 %e Y Hy? SPﬁ%ﬂ?or mati on of
the nesyl ?ioeec%gtgb@ﬁ OOYR%ab €orth 4 BarBarhBteSUER adlef:- H@m@lrbtanﬁtwﬁdaﬁe other of
met hansul chl ori de or Eara tol uensul fonyl chloride in a suitable

sol vent sthetRoner Re(inyheense ehousrirgiecong g@mphwwdmfggm a@ ohiauha enmppudedit a
sui tabl e .bas tassiumcarb mat such.a
bt v UL Syt A S S TN S SR

and +100 GutHdyl | owed by the addition of t he appropriate am ne HNR6R7 at 'a
reaction tenperature range between 0 C and +100 C, 15- or,, , N, N

Rx RX & (RY3 raachien withhytyllshivpeine suiighla selyeploweh ¥ tefralysupirap or hmaﬁem nQis
as defineg r tabl e

o ot ect | ny P aabyAR0aBHELh BhiabR3Eleent e ciielt oflte Mlidifeabilile 2T
and the ohdibratiof of the fBmealralédhol byltlierferm:am offth@mesypmebeﬂkltmlege oiith)a i s
hydr ogen, with the approprl ate ﬁ?@{]y " NR6R7 in the preseqce of a suitable

reducithg SHERIEHTFSEN YIS TRRRAN B RY BT dRugsudeRy] ¢hioride In a
triacet Oxythpa'bm%g?udhrbs% HvlérﬁtUh?oruﬁQJr\f@cthtyﬁfb?ﬂa@%Vltﬂ"%;r hyileRea %{agfé de,
1, 2-di chl oroet hane and at a reaction tenperature range et ween C and
+80 C; or paséBuliBAOPA a8 nPCFh SEO24104 38Kyl amine such as triethyl amine and at a
suitable reaction temperature range between 0 °C and +100 °C, followed by the addition of
the appropriate amine HNR°R’ at a reaction temperature range between 0 °C and +100 °C;

15. Or,

(VD) Iv)

b) reacting a compond of formula VI, wherein Q is as defined above and wherein at least
20 one of Rx or Ry is a suitable protecting group CO,R?, to form a carbamate such as tert-
butyl carbamate and the other of the Rx or Ry (in the case of one protecting group) is
hydrogen, with the appropriate amine HN R°R’ in the presence of a suitable reducing
reagent such as sodium cyanoborohydride or sodium triacetoxyborohydride in a suitable
solvent such as methylene chloride, 1,2-dichloroethane and at a reaction temperature range

25 between 0 °C and +80 °C;

or,



29 c) reacting a conmpound of fornmula V, wherein Qis a pyridine ring, R4 is
bromne or iodide and inis 1, OHNRs R7 5 Schene | in a palladium

cat al ysedwp@amo44o usi ng a suitabl e pal |l adi um reagent suclrCASEpzHOI33di um
tetraki stri phenyl phosphine in the prescence of a copper(l) halide such as
Cul and a suitable base such as potassioum carbonate or a trial kyl am ne
such as triethyl am ne, and a 10 conpound described in Schene |. The
reaction may be perforned in a solvent such as di oxane, tetrahydrofuran,

tol uene of) @&k ralaomaoan@bff&ﬁﬂa&ratwe%ein@svueﬁhdt@ém%m BibRfne & io@aBY HO

~N (~ (Hor 0) (H or Hal 0) QYD) (ir1) conversion of
a corrpoun@hdihﬁ brmul a VI 1, wherein Qis as defined above, to obtain a
conmpound of forrmula VI, wherein Rx and Ry are hydrogen or at |east one of

Rx or Ry is a suitdble protecting group COZR3, to forma carbamate such as
tert-butyl carbamatg and the other of the Rx or Ry (inthe case of one
protecting group) i hydrogen, may be carried 20 out by, a) a reaction of

a conpound of fornulla VI I:J:vu'_tJ"l\a Sui taE—ﬁeﬂ{gent such| as
i i intert

di phenyl phosphoryl azi de i tanol and atg\la_lgerrper at ure interval

bet ween +25 C and +#100C;, or, & (H or 5 (1'X) WO 03/004472
PCT/ SE02/ 01339
5 SchemeI

in a palladium catalysed reaction uéing a suitable palladium reagent such as palladium
tetrakistriphenylphosphine in the prescence of a copper(I) halide such as Cul and a suitable
base such as potassium carbonate or a trialkyl amine such as triethyl amine, and a

10 compound described in Scheme I. The reaction may be performed in a solveﬁt such as

dioxane, tetrahydrofuran, toluene or acetonitrile at temperatures between +25 °C and +100

°C, |
O FI{y
HO - N
(H or Halo) Rx (H or Halo)
(VIII) (VID)

15
(iii) conversion of a compound of formula VIII, wherein Q is as defined above, to obtain a
compound of formula VII, wherein Rx and Ry are hydrogen or at least one of Rx or Ry is
a suitable protecting group CO,R®, to form a carbamate such as tert-butyl carbamate and
the other of the Rx or Ry (in the case of one protecting group) is hydrogen, may be carried
20  out by, ’
a) areaction of a compound of formula VIII with a suitable reagent such as
diphenylphosphorylazide in fert-butanol and at a temperature interval between +25 °C and
+100 °C;

or,

H,N
(H or Halo)
25

(IX)



30 b) by treatnent of a conpound of formula I X with a suitable tert-butyl
carbamate formation reagent such as di-tert-butyl dicarbonate in a

sui t abl e wolosent475uch as net hyl ene chloride or chl orof or mCarsaoze133
suitabl e tenperature interval between 0 C and +60 C. 5 (iv) hydrolysis of a
conpound of forrmula IV, to obtain a conppund of formula X, H2N Q (R4)m

(X) io wherein Qis as defined above, R4 is Cl 6al kyINR6GR7 and mis 1, may
be carried out by treating a conpound of fornmula IV under acidic
conditions using suitable acids such as hydrochloric acid or
trifluoroacetic acid neat or in an appropriate solvent such as nethanol,
acet oni t r b) by tre@mieyt afraecopipound ¢é famulakX afthdrsoitablanestbdtdtcacdamateper at ur e

i nt | t 0 d 0 C H2 | ~~ NH2 . | ,'C X O R13 | XY O
o' (> TGRSR seestoB0ss St inf i GrPopate RS uitils soly Gt R Las sty gkt o
X and Z aeglohd®br Gtbrofdkd dndl at &hufdlk¥mpePat @R iR aPb&RERPOND 20 +6@FaUl @ X1,

wherein Y is CONRS may be carried out by treating a conpound of formula
1l wifth the appropriate am ne such as a conpound of 20 fornula X or

3-am nopyr.i dine.; The.reaction b or,ned neat or,usin uitable

sol vent st@(‘:’ghgcgoﬁflﬁl-oa?g%g?ﬁ???doé%ﬁ?@«g?%rw&tmﬁ%ﬁ&OEWPB‘?C} aﬁoéﬁugt)?ryl acet at e
at a tenperature rangi ng|2N r 5 Cto +150 C. The reaction nmay be ai ded
by using a base such as potfa m ((Ratynponate, trietylam ne or

1, 8-di azabi cycl o[ 5. 4. 0] unde ene or an acid such as trinethylal um num or
p-toul enesul fonic acid. 25 WO 03/004472 PCT/ SE02/ 01339 31 (vi) am dation
of a conpound of fornmula Il1,(Xpherein R13 is hydrogen, to obtain a

10 wherein Q is as defined above, R*is Cj.6alkyINR®R’ and m is 1, may be carried out by
treating a compound of formula I'V under acidic conditions using suitable acids such as
hydrochloric acid or trifluoroacetic acid neat or in an appropriate solvent such as methanol,
acetonitrile, methylene chloride or tetrahydrofuran and at a temperature interval between 0

°C and +80 °C.

ZoNH, ZoNH,

o — X

Hal” X “R™ Hal” X~ Y
0

(RY,,

15 (I1I) : XI)

(v) amidation of a compound of formula III, wherein X and Z are N or CH, R is
Cj-¢alkyl to obtain a compound of formula XI, wherein Y is CONR® may be carried out by
treating a compound of formula III with the appropriate amine such as a compound of

20  formula X or 3-aminopyridine. The reaction may be performed neat or using a suitable
solvent such as N,N-dimethylformamide, methylene chloride or ethyl acetate at a
temperature ranging from 25 °C to +150 °C. The reaction may be aided by using a base
such as potassium carbonate, trietylamine or 1,8-diazabicyclo[5.4.0lundec-7-ene or an acid
such as trimethylaluminum or p-toulenesulfonic acid.

. 25



conpound of forrmula XI, wherein Yis CONRS and R4 is a substituent that is
not susceptible to certain coupling agents, nmay be perfornmed by activation
of a conpwondiooefs72fornmula 111 by treating the conpound w PRTSENP0138Y
reagents such as 5 1-[3-(di net hyl am no) propyl ] - 3-et hyl carbodi i m de

hydrochl ori de and 1-hydroxybenzotri azogge hydrate,

1, 3-di cycl ohexyl carbodi i m de and 1-hydroxybenzotri azol e hydrat e,

1,1 -carbonyl diimdazole or O (7-azabenzotriazol-1-yl)-

NN, N, N ¢ I B g hal i de
r eagent Su\?ﬁ&ﬁlﬁiﬁ%@?ﬁgf ?@bgﬁdg? :f%rrﬁlﬂgngwéﬁﬂf%r |1<§1I)(Ba dllé %ﬁo%@(?btﬁﬁl oride or
bronotri spympolhnchoﬁfophuisr)ﬁowhcrmnm m@@am Lamddbhmaphia‘tlmenf mhﬂ ismed by
treatment with. the a te amne s ound of formul or
5 ot nopyPHPHDIC i e e el T BRSO 6Y RORAGECH 4 COBRIG ch 13

i's hydr ogesin®ila H¥-tRaldahg tHeQon ?Qﬁlﬁi Qltﬁc&‘ri’;i‘;m%iieggﬁﬂfs sepgula X, may be

carried out by am dati on condi ti ons desc 15 (v) and (vi) above to
obt ai nsa ddfpdimethplamins)propy] X’rdthylvmbodalmldb’hnyérocﬁmﬁaeamﬂ R4 is a

substltuent that .is not scepti a|n .ou ling agents; 2\ NH2 XY
(: Q ~R4) mt h(ﬁ%f%yb?’b%qtrd%??}ﬁ@ db%gicéi@é?ﬁ Grffgound of fornula X I

W th a hallggarstybBaLoLeASR Hydase, deBCdaktm ldlﬁm(ihiole &b0¥¢—a25b6995tﬂhiblﬁl -gigmpound
of formula XI. 03/ 004472 PCT/ 8E02/01339 32 Z NH2 X OLR13 FO (R3)n

(XI11)  (MIVIV D¢ dniremmethphiraniura hexfivororboshareprnsing aniacyk knlide mgpmadh of
formil a nge {; n\gg aﬁf(())\r/lg?’ Oﬁc%f&?gléori %‘?—% rtlil}{ggyl c%rl(ﬁl e or brom&rlspyrrolf%lmopHosphofuum and

n are as
10 hexafluorophosphate, followed by treatment with the appropriate amine such as a

compound of formula X or 3-aminopyridine.

(vii) amidation of a compound of formula II, wherein RYis hydrogen or C;-galkyl, to
obtain a compound of formula XI, may be carried out by amidation conditions described in
15 (v) and (vi) above to obtain a compound of formula XII, wherein Y is CONR’ and R*is a

substituent that is not susceptible to certain coupling agents;

ZNH,
(X
X7 Y

(X1II)
followed by,
20  halogenation of a compound of formula XII with a halogenating reagent as described in (i)

above to obtain a compound of formula XI.



5 out by a de-hal ogen coupling with a suitable conmpound of formula XX X
The reaction may be carried out by coupling of a conpound of fornula I1]
with an wsppsopurate aryl boronic acid or a bornic ester @CTSEpzN3z0 XXI X
The reaction may be <carried out using a suitable palladiumcatal yst such
as Pd(PPh3)4, Pd(dppf)Cl2 or Pd(OAc)2 1fp together with a suitable Iigand
such as P(tert-butyl)3 or 2-(dicycl ohexyl phosphi no) bi phenyl or a nickel
catal yst such as nickel on charcoal or N (dppe)Cl2 together with Zn and
sodi um triphenyl phosphi netri nmetasul fonate. A suitable base such as an .
al kyl amne e.g. triethyl amne, or potassium carbonate, sodium carbonate,
sodi um hydr oxi de or cesium fl uori de Hbe used in the reaction, which is
performed in a tenperature range f@détween 320 C 15 and +160 C using an oil
bath or a m crowave oven in a sui abI e sodavent or solvent mxture such as
i X)

t ol uene, tetrahydrofuran, @ wat®er or N, N-di net hyl f or mani de.
Z: NH2 R14 X O R13 0 RA reacti on of a conpound of fornula XV,
wherein X, Z and R13 is as\dgif ned abo¥e and 20 R14 is as defind bel ove,
to obtain a conpound of form(lh@} XI'll may be carried out by reacting a
conmpound of forrmula XIV wth'a’suitable aryl halide. The reaction may be
carried out using a sui tabl e pal | adXlh cat al yst such as Pd(PPh3) 4,

Pd( dppf) C12..or Pd the Wi th sui tabl e Iigand ni ckel

Cat ol yor DHRPor RS ool Ay bR 1Hdgk Benaend opermafios b Rscingg

Ni (dppe) Chgd zggaemf&tmﬁlhlszol 'ﬂ@rl SRARYUP drfdl (P4 RY UBARIINNLDE iy Bl @il onat e.
A suitable base such as an alkyl amne e.g. triethyl am ne, "or potassium
car bonat e Puistydi davhilggarosaugling with@esitahle €ompeundeofifaymie XME& in t he
reaction, which is perforned in a tenperature range between +20 C and +120
Cin a suitabl e solvent such as toluene, tetrahydrofuran or 5

N, N- di met ¢ featti@iming@ be Cxried 0V Suplin@bf &ceapRMaT fofmilo IMwith a6l | 1,

wherein R13 is Cl-6al kyl, to a conpound of fornula Xl Il, wherein R13 is
hydr ogen, 2PREGPIEAE Ay PP@&l%ﬂd P %Prgla iestghPlfosmlac%XIX B¢ tactiop@raydey dr of ur an

t f 10
pot acst um EPLORAL R 4B nel A B SRR PRl BARREDERSEPIUEORS.,

t enpenat utogether with a suitable ligand such as P(terz-butyl)s or 2-(dicyclohexylphosphino)biphenyl

or a nickel catalyst such as nickel on charcoal or Ni(dppe)Cl, together with Zn and sodium
triphenylphosphinetrimetasulfonate. A suitable base such as an alkyl amine e.g. triethyl
amine, or potassium carbonate, sodium carbonate, sodium hydroxide or cesium fluoride
may be used in the reaction, which is performed in a temperature range between +20 °C

15 and +160 °C using an oil bath or a microwave oven in a suitable solvent or solvent mixture

such as toluene, tetrahydrofuran, dimethoxyethane/water or N,N-dimethylformamide.

/[z\ NH,
0
xj;r
O
(XIV)

(ix) reaction of a compound of formula XIV, wherein X, Z and R" is as defined above and
20 R™is as defind belove, to obtain a compound of formula XIII may be carried out by

reacting a compound of formula XIV with a suitable aryl halide. The reaction may be

carried out using a suitable palladium catalyst such as Pd(PPhs)4, Pd(dppf)Cl, or Pd(OAc),

together with a suitable ligand or a nickel catalyst such as nickel on charcoal or



between +20 C and +60 C. (xi) borylation of a conmpound of formula Ill to a
conpound of fornula XV, wherein X and Z are N or CH and R14 nay be a
group outwpradod4m2 Schenme |1, R15 and R16 are 15 Cl-6al kyl POT/SER2/@aBky |
fused together to forma 5 or 6 nenbered boron-oxygen-C2- 3cycl oal kyl and
the al kyl, cycloal kyl and the aryl noi eBBes may be optionally substituted,
may be carried out by a reaction with: a) butyllithiumor magnesium and a
sui t abl e boron conpound such as trinmethyl borate or triisopropyl borate.

The react iNIdFgRYCIh ©ogpgef WitHTH dnd sadii friphbie)l d@fdsylﬁﬂémmésuﬁfan@@ A suitable

tetrahydr of uran, hexane or_ methyl ene chlori in a tenperature range
bet ween -DAge gIChrid an pliylemize e.g. br)lethylﬁaqunmr @ﬁﬁa@%@wogéqon@t@cwdagn pEdPEide um

et raki strd-ahane ANRAPHL0%e Bal IAdl Wikl RSOV BIASARLG! SLE8SENR: rne

di chl ori de rum cet out *a “sul I gan 8&uch
as 2-(di cy&t\ommophfca&ﬂhﬂBO)’(Dlnpbeﬂleble solvknd suchiak adluend) MiRRy&pREMES Such as
bi scat echaol_at odi bor on, bj spi nacol at odi boron or pi hacol borane. A suitable
base, whi dhV-dimsdy! forBamidEct i on conditions do not pronote dinmerisation of a
compound of formula I'll, such as a tertiary amne such as trietylam ne or
di i sopropyl et hyl am ne or pot assi um acetate nay be used. The reaction may
be perfor rte)jconvmumojf\a&ntnp@ummoﬁﬁ)rﬁhutmélié,,wlﬁe@ém ®itisat,-Alkydaetedinpoiddofat

t emper at ur es gx +100 C. WO 03/ 004472 PCT/ SE02/ 01339 34 R \
Qg R16/ (Somuis I fwerm ﬁgv@ggwn%%e QRGOS i SUIEPIesplvenESURRBs R14 X v

(:Q (R4 :tetrf?%dfdfhﬂa)l op(%b& at fn?ﬂuféfs tﬁerm %es@ﬁcé( of d@&ﬁb%'ba@@svﬁh gompound

of formula XV, wherein s and are Q R4 and in are
as defionedotdsoma calrhj)nmAsngura hgdxm(pie or hthlum hydroxide at a reactlon temperature

between +20 °C and +60 °C.

(xi) borylation of a compound of formula III to a compound of formula XIV, wherein X
and Z are N or CH and R** may be a group outlined in Scheme II, R!® and R'S are

15 C1;6a1kyl or Ci-salkyl fused together to form a 5 or 6 membered boron-oxygen-Cs-
scycloalkyl and the alkyl, cycloalkyl and the aryl moieties may be optionally substituted,
may be carried out by a reaction with:
a) butyllithium or magnesium and a suitable boron compound such as trimethyl borate or
triisopropyl borate. The reaction may be performed in a suitable solvent such as

20 tetrahydrofuran, hexane or methylene chloride in a temperature range between
=78 °C and +20 °C;
or,
b) a palladium catalyst such as palladium tetrakistriphenylphosphine, palladium
diphenylphosphineferrocene dichloride or palladium acetate with or without a suitable

25 ligand such as 2-(dicyclohexylphosphino)biphenyl, and a suitable boron species such as
biscatecholatodiboron, bispinacolatodiboron or pinacolborane. A suitable base, which
under the reaction conditions do not promote dimerisation of a corﬁpound of formula ITI,
such as a tertiary amine such as trietylamine or diisopropylethylamine or potassium acetate
may be used. The reaction may be performed in a solvent such as dioxane, toluene or

30  acetonitrile at temperatures between +80 °C and +100 °C.



outlined in Schenme I, may be carried out by the reaction conditions
described in (xi): (xiii) amdation of a conpound of forrmula XV, wherein
X and Z awe oBloes7CH, R13 is Cl-6al kyl and R14,Q R4 and iPeTsEe2/@sS3def i ned
above, to obtain a conpound of fornula XV, to wherein Y is CONR5 and nay be
carried out by reacting a conpound of fegmula XIV with a suitable am ne
such as a conpound of formula X or 3-am nopyridine, under reaction
conditions described in (v) and (vi). ZNH2 X\ Y OL-SP 11 O (R3)n Q
(RA)m | (XVvl) WD 03/004472 PCT/ SE02/ 01339 35 (xiv) conversion of a
conpound of formila XI to a conpound of formila XV erein L is a

| eaving grpup such as outlined in Schene I'll and Y is{CONR5 and R3, R4, m
and n are |as defined above, may be car r(leed out by a ¢e-hal ogen coupling
with a suitable aryl Ep@Cl €S USi nditions degcribed in (viii). The
suitabl e afylSC2-L speciBesmnmay be are,@‘by 5 knowph net hods described in
the literafure. NN REN 0- N ( @ (M N 11 +{--/Orf 0 Schene I1I.
The stuctufes are exanples but not limtations of |eaying groups. (R3)r,
(R3) 0O Rl? PSOHI- R17 P S-Hal o OO (XVITT) (XMI1) 10 (xv)

hal ogenat i g gcﬁerﬁ??ﬁ”ﬂx lgsol;u%ofahmlta 101’15 Wﬁel N RL7lis bromne, NH2 or

o
~
R X7 Yy

(R

XV

(xii) borylation of a compound of formula XI to a compound of formula XV, wherein X
5 andZare N or CH, Y is CONR’ , Q, R* and m are as defined above and R is a group

outlined in Scheme II, may be carried out by the reaction conditions described in (xi):

(xiii) amidation of a compound of formula XTIV, wherein X and Z are N or CH, R'3 is
Ci-galkyl and RM,Q, R* and m are as defined abdve, to obtain a compound of formula XV,

1o wherein Y is CONR® and may be carried out by reacting a compoﬁnd of formuia X1V with
a suitable amine such as a compound of formula X or 3-aminopyridine, under reaction

conditions described in (v) and (vi).

ZNH,
L
Q X7y
L_§@/[
(R, oy

(XVI)

O

m



CH3(CO NH and P, R3 and n are as defined above, to obtain a conpound of
formula XVII nmay be carried out by treatnent of a conpound of formula
XVIT1 w tWwoa3led4oenati on reagents such as thionyl chloripde/sen2/assd vl
chloride.. The reaction nmay be perforned neat or in a suitable solvent such
as tetrahydrofuran, dioxane, N, N-dinethad formam de or 15 nethyl ene chloride
at a tenperature range between -20 C and +60C;, (R3)r, O R1 11 1 R7 P SN
11 '"R2 0 (XIX) WD 03/004472 PCT/ SE02/01339 36 (xvi) am dation of a
conpound ofiv¥ dnhetsRdn XYk lcompoei®bNfolfhla X tBradhiRdundNbRfoulaS Bl GRebdih 1hal o

is fluorine, chlorine or bromne and P, R3 and n are as defined above, to
obtain a BonpBIRZWLDFeehel cuthaed inwekeres HI mady Yiis QO and, RINRD. o andopiaecO) NH

eact|ng & ensbarertofad il St bl F S AR ko (e ARHCT R Albrartes mhe

reaction ugiyg the cpeditiony@dciibedin (Skii) IEHe! s@itsisle BN OS UPeEss ey bapighrel Byan,

di oxane, NN-di nethyl formani de or nmethylene chloride in a tenperature range
bet weeh oktovgheretheds describer in thelijerat@eR 1 Br, NHP Br, N;2 P SSNi i O R
(XX) (XIXa) 10 (xvii) conversion of a conpound of fornula XX, wherein P, R3
and n are as defined above to obtain a conmpound of formula Xl Xa, wherein
P, Rl, RR—R3-and n-are-as defined-above a0 be _carried out hy treating a
conmpound of forrmula XX with a sul fonating reagent such as chloro sulfonlic
acid followed by addition of a suitable am ne, HNRLR2. The reaction 15 nmy
be perflor med

n?at or in aﬁ‘appropriate ol vent ,such as tetﬁahydrofuran,
methylegne =y N N N N
oy oy o
N N— n ’ N
/ *+ OTf O

Scheme II. The stuctures are examples but not limitations of leaving groups.

(R3), (RY),
g et
R ﬁ OH ——» R ﬁ Halo
O O

(XVIII) (XVID)

10 (xv) halogenating a compound of formula XVIII, wherein R'7 is bromine, NH; or .
CH3(CO)NH and P, R> and n are as defined above, to obtain a compound of formula XVII
may be carried out by treatment of a compound of formula XVIII with a halogenation
reagents such as thionyl chloride or oxalyl chloride. The reaction may be performed neat or
in a suitable solvent such as tetrahydrofuran, dioxane, N, N-dimethylformamide or

15 methylene chloride at a temperature range between —20 °C and +60°C;

(R3),
Q R
R17 'SI_N\
o R

(XIX)



chloride and at a reaction tenperature between 25 C and refl ux.

ORLORL RI7P SN~ HINPSN O R O R (XXI) (XXI)

hydrobrom c acid at a tenperature range between +25 C and +l

XXI'l to obtain a compound of fornula XX II 5 mhereln R1,

(R3)n (R3)n

20 (xviii)

t ransf or maibiosmoaf2 a conpound of forrmula XX, wherein RL7 iPSTGHBY@GIPNH, and
Rl1, R2, R3, n and P are as defined above, to a conpound of formula XXl | may
be carried out by the reaction with amécid such as hydrochloric acid or
10 C WO
03/004472 PCT/ SE02/01339 37 (R3)n (R3)n 1 1 OROR H2ZNP SN2 - Br P

SN 2 O R did2dr of alobigohd of ¥driflil LRVYE fifleRin RF7 i@ b?&ﬂf&@UNRIgz gf formula

R3,

n and P

are as defFh&OREbhalo lﬁélylonee,@a}qrmwr biamiby and BaR randm ¢ agdefeg above, &f

T T e S e TR R N

water at R! RERPesdt ate Qs Hefgs daew/eﬁary&&nmutﬁ Geactiff3 htofBdiid o0 O Br P

-Br-P 4q-R1 N4 1-R11 10 R101

formula XVII with the suitable amine HN ﬂl 'R, The react1on may be performed in a

‘suitable solvent such as tetrahydrofuran, dioxane, N, N-dimethylformamide or methylene

chloride in a temperature range between 0 °C and +50 °C.

(R3), (R3),
Q R
Br, NH; ———  Br,NH; ﬁ—N\
o R
XX) (XIXa)

10

(xvii) conversion of a compound of formula XX, wherein P, R? andn are as defined above

to obtain a compound of formula XIXa, wherein P, Rl, R2, R>and n are as defined above

may be carried out by treating a compound of formula XX with a sulfonating reagent such

as chloro sulfonic acid followed by addition of a suitable amine, HNR'R?. The reaction

15 may be performed neat or in an appropriate solvent such as tetrahydrofuran, methylene

chloride and at a reaction temperature between 25 °C and reflux.

(R3), (R3),
1 1
17 9 ’R 9 ’R
R S—N —— H,N S=N
o R | o R
(XXI) (XXII)

20 (xviii) transformation of a compound of formula XXI, wherein R'7 is CH;(CO)NH, and R!,

R?, R3, n and P are as defined above, to a compound of formula XXII may be carried out

by the reaction with an acid such as hydrochloric acid or hydrobromic acid at a

temperature range between +25 °C and +110 °C.



(xx) formation of an amde of formula XXV, wherein Rl, R2, R3, n and P are
as defined above, may be carried out by treating a conpound of formula
XXV, wherwpr3®i@7is Cl_6al kyl, with the appropriate am n@CHNRIDRBIY The
reaction can be performed neat or is using a suitable solvent such as
N, N- di met hyl f ormam de, nethylene chlori® or ethyl acetate at a
tenperature ranging from-25 Cto +150 C. The reaction nay be ai ded by
usi ng a base such as potassium carbonate, trietylam ne or
1, 8-di azabi cycl o[ 5. 4. Ojggpdec-7- ene or an acid such(ﬁg trimet hyl al um num or.
p-toul enesul fonic acid. 2D (xxi) anidation of a conpodfd of fornula XXV,
wherein R13 is hydrogen and 83, g'and P are as defi alpveg'o obtain a

v !be /per f or med by acﬁ'vuti M ¢ @’ conpound of

orfpoynd W th Loupl i b reagfml s 'sych as

1-[ 3- (di met hyl am no) pr opy -GLetﬁyIcarbodiinide hydroeht 0@ deRand
1- hydr oxybenzotri azol e hydrate, 1, 3-dicycl ohexyl carbodiimde and WO
03/ 004472 PCT/ SE02/ 0188811 38 1 - hydr oxybenzotri azol e h{¥XE,
1,1" -carbonyl diim dazole or O (7-azabenzotriazol-I-yl)-
N, N, N , N -tetranet hyl uroni um hex afl uorophosphate or using an acyl halide
reagent sugix)asnwysionbf & campainddé formaad XIXIT b etthide, cobdpoany bf folttnala XIET1e)

bronotri spyrrolidi pgphosphoni um hexaf | uor ophosphate, foll owed by treat nment
with tHe apirepd aﬁep%wpﬁég Froe1asrietiped ghyvesmay be camsigd gaiboleamerida@ out in
a sui tabl eosfoufAbr fiHHlARX N Wil bRk, 5'&%'3' & o ;
net hyl ene ((:)ﬁﬁgri de at a tenperat u(?&g 1??{1%1"?%9 r}glﬁ%)tir?gﬁéc?cgﬁ&lfg%g&gt%th or-
wi t hout a additicalsif drdrasle ssurchsd aaCuddrky hn approprige golvéntisecthad watai e, et hyl

di i sopropyl ani ne or met hyl,_.nor phqgl.i ne, or potassium carbonate or sodi um
hydr oxi de.terp%%rw@ﬁﬁ%weenXFC.an%#Qpbm N N RL1 101 101 10 R R (XXVI)
(XXI'V) (xxii) bromnation of a conpound of forrmula XXVI to obtain a
conmpound of forrmula XXIV, wherein RL, R2, R3, n and P are as defined

above, may be carri etROuyt by treatnent (R3),
Br ——— Br—
0—R" “ N-R"
" R1O’
(XXYV) (XXIV)

(xx) formation of an amide of formula XXIV, wherein R!, R?, R, n and P are as defined
above, may be carried out by treating a compound of formula XXV, wherein R" is
C1ealkyl, with the appropriate amine HNR'’R'!. The reaction can be performed neat or

15 using a suitable solvent such as N,N-dimethylformamide, methylene chloride or ethyl
acetate at a temperature ranging from —25 °C to +150 °C. The reaction may be aided by
using a base such as potassium carbonate, trietylamine or 1,8-diazabicyclo[5.4.0lundec-7-

ene or an acid such as trimethylaluminum or p-toulenesulfonic acid.

20 (xxi) amidation of a compound of formula XXV, wherein R is hydrogen and R’ nandP
are as defined above to obtain a compound of formula XXIV may be performed by
activation of a compound of formula XXV by treating the compound with coupling
reagents such as 1-[3-(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride and
1-hydroxybenzotriazole hydrate, 1,3-dicyclohexylcarbodiimide and



is of a conpound of formula XXVI with bromne with or wi thout an
appropriate base such as sodium acetate in a suitable solvent such as
acetic acw0.03063yn (R3)n Br P OH - Br P OCl_6al kyl NRIR2 PCXR¥D2/01839 XXVI |)
20 (xxiii) conversion of a conpound of formula XXVIIl, wherein R3, n and P
are as defined above, to obtain a conpd8nd of formula XXVII, wherein R,
R2, R3, n, Cl 6alkyl and P are as defined above, nmay be carried out by
reacting a conpound of formula XXVIII with a suitable alcohol,

R R2C1_6al kyydibkybentdigagpiebghate, i -tarbqtyddijthidhodebi 0e7andbanotziazappyppr i at e
azi dodi car te such di et hyl —azi dodi carboxyl ate. The reaction may be
WO 03/ 0044%2% @Eé@P@Yﬁ@@mu@dleﬁéﬂ%?mph%e or Wiing ahiey! beidsarasenitihas
tetrahydroky ﬁﬁ'mctc‘ﬂldﬂﬁi@ )Qaﬁyl%ﬁfd?ﬁﬁ%ecﬂﬁ)ngmlﬁéﬂl&eora&gmo?fs Frrdlfif ({'E)'hggaho ium

t enper at ure between C . (xx1v) conversion o gcorrpo P
formul a MexaﬂuoxopmSmmb XoNowed oy ndtment vﬁtfcmmappnmqisauafanﬁmHNlRé IThe
wherein R1 Pe 1 6aIE ﬁd Pf,% as defined above,
may be’ caf?chanm%agl%‘?‘wréf‘ﬁ‘ﬂﬁb SROETbTCa 88 ethylfprmamides) n (R3) n
(R3)n 1 q;gm _ OuRpNRLL
R10' (XX%(?@[(KRHM IHX%, l%gcmﬁﬂg%thods %?K%‘% epél%tl on O?E%ﬁoé;llzsr?d Pr ogucts.
Anot her ob]rémlthomfa sm@blerhﬂemuorhmsan elkyl soime s tlighyl dmingretipd diasdpoopydf a

conpound of e f.or mu rein Y, . X .Z P, R2; R3, R4,
oo i fGher) i dibhtine; of PHEsSigh diso i tr sedis® ek s o 11 ed
ot herw se, "defined as in formla |, conprising of A -

(R3),

é}_{ E 3 t 11

10' 10/
10
(XXVI) (XXIV)

(xxii) bromination of a compound of formula XXVTI to obtain a compound of formula
XXIV, wherein R', R%, R®, n and P are as defined above, may be carried out by treatment
15 of a compound of formula XXVI with bromine with or without an appropriate base such as

sodium acetate in a suitable solvent such as acetic acid.

(R, (R3),
Br OH ——» Br “ OC, galkyINR'R?
(XXVIII) (XXVII)

20
(xxiii) conversion of a compound of formula XXVIIIL, wherein R?, n and P are as defined
above, to obtain a compound of formula XX VII, wherein R, RL R’ n, C]Lﬁﬁlk}’l and P are
as defined above, may be carried out by reacting a compound of formula XXVIII with a
suitable'alcohol, R'R*C, galkylOH in the presence of triphenylphosphiné and an

25 appropriate azidodicarboxylate such as diethyl azidodicarboxylate. The reaction may be



de- hal ogen coupling, wherein R3 and R4 are substituents that are not
susceptible to certain agents in the reaction, of a conpound of fornula Xi
wi th a suwoablet4az yl species to give a 20 conpound of foPems®02/01381 NH2 |
ZX NH2. Hal XY XY RPQ(RAYMQ(RAm (R3)n (XI) (1) WO 03/004472
PCT/ SE02/ 01339 40 Thus, the de-hal ogemaxoupling according to process A may
be carried out by coupling of a conpound of formula XI with: a) an
appropriate aryl hal ogen such as aryl iodide, aryl brom de or aryl chloride
in the 5 peeseRaen @EuitMIAdctveh SIthAS (SPMR8Fofurdh G RIen®6r AbiMy1cal eniblig&kald

conpl exes, copper oxide or palladiumacetate and tetrabufyl anmoni um

brom de afR Bagizndenperhtussbehweens " Gme 6@ &r.bonate or trietyl am ne. The
reaction may occur at a tenperature between 20 C and 180 C in a suitable
sol vent such as N, N-di netyl formam de, toluene or 2-pentanol; or, 10 b) an
appropri ab&idrdohvdisibRBf & campslinds of fhrafld XXEH! RIXIVUGR XX VIPReies of
formula XXI'X. The reaction may be carried, out i ng a suitable palladium
cat al yst  SuBRowss phioRRABINXIX Puerpipt I, B, R RAAR) 21t GgatdrndP are a5

sui tabl e i c P(tert - I [ . . o

2--(di cycl Lcl) %)%9%8?1%§ g}?‘?%g)c%ftrbeﬁlé)ﬁwg%r% ga)yl%tlloélk%?cuggtdgf‘i;@@é‘b@ﬂ) as ni ckel on
charcoal or N (dppe)Cl2 together with Zn and sodi um

tri phenyl phosphi netri netasul fonate. A suitable 15 base such as an al kyl
amne e.g. tri@Yhyl anmine, or péAssi um carbonate, sodi umEhbonat e,

sodi um hydr oxi de¢ or .cesijum fluoride may be used in the reactjon, ichis
perfornmed ip tgrrpeﬁ‘ature r grmge\bet ween +20 C and +160 NS i i
bath or iR 'a > -+abiC; (alayiNETR20or BOHferR )i
as tol uene, ygrofﬂfran, di iet hgxyet hane/ wat er or NN-d yl jorgtam de;
20 or, c) an appropriate aryl stannane in the presence of pall @pfn’um

catal yst such as Pd(PPh3) 4,

(XXIX) (XXIX) (XXIX)

10

Methods of preparation of the End Products.

Another object of the invention are processes for the preparation of a compound of general
formula I, wherein Y, X, Z, P, Q, R, R, R% R*, R, R>, R, R", R}, R>, R, R", R'2, A, m

15 and n are, unless specified otherwise, defined as in formula I, comprising of:

A
de-halogen coupling, wherein R? and R* are substituents that are not susceptible to certain
agents in the reaction, of a compound of formula XI with a suitable aryl species to give a

20  compound of formula I:

WY -
Hal” X~ Y

(R, (R%)m

Y

XD @D



Pd(PPh3) 2C12 or Pd(dba)3 and if needed a hel ping reagent such as
4-tert-butyl catechole, Ilithiumchloride or potassium carbonate. Suitable
sol vent s way3lernl uene, tetrahydrofuran or N, N-di met hyl Perrs&ni/eis39 The
reaction may occur in a tenperature range of +20 C and 25 +120 C, or, d)
an appropriate aryl hal ogen such as arylgi odide or aryl brom de by ,
treatnent with butyllithiumin a suitable solvent such as tetrahydrofuran
at a reaction tenperature between -78 C and -25 C, and a suitabl e base
such as sodi um carbonate or potassium carbonate in 30 the presence of a
sui tabl e pal | adi um catal yst such as Pd(dppf)Cl2 or Pd(OAc)2 and at a
reacti on tlanpehaderhalopert complingacoordinglta prbbess A indy 08 catidd pRt BCHuSENR HDA 339

41 B ami dation v&{@rei n and R4 are substituents that are not
suscep;ibf8“?8u%£? Pﬂu%3§ﬁ¥{‘in the reaction, of a conpound of fornula
X1l wth ag Ma%ﬁ(ﬁé(@ﬂé Al Ral3FEnRich 48 alYHbdfddNa1 bRIMdOoFAS] Ehlkidé infhé R3), ~

(RA)m (R3)n I'11) (1) Thus, the am dation according to process B may
be carfi ed@resemcenf retalasidigsgopparpaiokal oo zinkfapd midka] oanmplexeshenpeémoxkior s
iate am.ne .such . as a .co f formula X or

5 a?f?ﬁ'o% Pl L0 RRIIRES aWB@“Ble?rPB?%@dnae%ﬁsgg‘%Cﬁgipﬁgas%{“@ui table 10

sol vent suafoase Nr Mietylaminey Thoraabmaay s8iunyt £Renfeinee ibdeven 20tb¥hdaget at e
at a tenperature ranging from-25 Cto +150 C. The reaction nay be ai ded by

usi ng a basdn asuiéablasol et sucdias N Vhimetytoenamideetolyang af Adepiancl;
1, 8-di azahjcycl o[ 5. 4. 0O undec-7-ene or an acid such as trinethyl alum num or
p-toul enesul fonic acid; or, 15 the amidation of a conpound of formula
Xl 11, whebgamapi8piiste hyyd boweait, acideyr disorpieresier sl asleympotmdsasfifemmudd XXIX.
conpound %Ihe fre(:)arcglélrll ?na)}slblelcar?i%dto{ue 1?;[1r|1£ g s&ipa%leclg)al a?lilljlrr]r?catlt\gtlg/sq sgghugsl 'li’dregPh3)4,
Pd(dppf)Cl, or Pd(OAc); together with a suitable ligand such as P(zert-butyl); or
2-(dicyclohexylphosphino)biphenyl or a nickel catalyst such as nickel on éharcoal or
Ni(dppe)Cl, together with Zn and sodium triphenylphosphinetrimetasulfonate. A suitable
15 base such as an alkyl amine e.g. triethyl amine, or potassium carbonate, sodium carbonate,
sodium hydroxide or cesium fluoride may be used in the reaction, which is performed in
the temperature range between +20 °C and +160 °C using an oil bath or in a microwave
oven in a suitable solvent or solvent miJI(ture such as toluene, tetrahydrofuran,
dimethoxyethane/water or N,N-dimethylformamide;
20 or,
¢) an appropriate aryl stannane in the presence of palladium catalyst such as Pd(PPhs)4,
Pd(PPhs3),Cl; or Pd(dba); and if needed a helping reagent such as 4-tert-butylcatechole,
lithium chloride or potassium carbonate. Suitable solvents may be toluene, tetrahydrofuran
or N,N-dimethylformamide. The reaction may occur in a temperature range of +20 °C and
25 +120 °C;
or,
d) an appropriate aryl halogen such as aryl iodide or aryl bromide By treatment with
butyllithium in a suitable solvent such as tetrahydrofuran at a reaction temperature between
—78 °C and -25 °C, aﬁd a suitable base such as sodium carbonate or potassium carboﬁate in

30  the presence of a suitable palladium catalyst such as Pd(dppf)Cl, or PA(OAc); and at a -

reaction temperature between 25 °C and reflux.



reagents such as 1-[3-(dinethyl am no) propyl]-3-ethyl carbodii m de

hydr ochl ori de and 1-hydroxybenzotri azol e hydrat e,

1, 3- di cycWwohmgd4car bodi i m de and 1- hydroxybenzotri azol e REUSEDE(Q1339

1,1 -carbonyl dii m dazole or O (7-azabenzotriazol-1-yl) 20

N, N, N, N -tetranet hyl uroni um hexaf | uor oglhosphate or using an acyl halide
reagent such as cyanuric chloride, oxalyl chloride, thionyl chloride or
bronot ri spyrrolidi nophosphoni um hexafl uorophosphate foll owed by treatnment
with the dppropriate amne such as a conpound of formula X or

3-am nopyridine. 25 C de;hal ogen coupling, wherein R3 and R4 are

subst i t uerffdatipns wheeinBt ard R catssibtisients hatraranet susepptible t pertaiwagentscini on,

of a conp f i Late aryl species to give a
conpound gyggégk’gfwé%mﬁﬂ%amgﬁﬁﬁﬁﬁ 1a2§230n§5_1%. cc 0, 16~ 0
wherein R14 is R; and R15 and R16 are C -6al kyl or Cl-3al kyl fused
together to forma 5 or 6 nenbered boron- oxygen-C2- C3cycl oal kyl and the

al kyl, cycloalkyl and ghe aryl noieties may be optz H,y 5 substituted;, Z
NH2 Z NH 14~ " | XYY RPQ(R4AMQ (R4) \(RB)n (XV) (1) 10 Thus,
the de- hal ogen caupbing @cgording to p?oce S 1t arried out by using

O
a suitatH q adKum]tat & yst such as P @ )fbd(ppf)CI 2 or Pd(QAc)2
t oget her 'w A suitawmle ligand such as P(xe

2-(dicyc|oheh%%phosphino)biphenyl, or a nickel
charcoal or N (tlppe) Cl2 together with Zn an .
tri phedyl phosphi net (Xkdp asul fonate in the precensd)of a suitable aryl
brom de, aryl iodide

s@h, as nickel on

Thus, the amidation according to process B may be carried out by treating a compound of
formula XIII, wherein R" is C;-Cgalkyl, with the appropriate amine such as a compound
of formula X or 3-aminopyridine. The reaction can be performed neat or using a suitable

10 solvent such as N,N-dimethylformamide, methylene chloride or ethyl acetate at a
temperature ranging from —25 °C to +150 °C. The reaction may be aided by using a base
such as potassium carbonate, triethylamine or 1,8-diazabicyclo[5.4.0Jundec-7-ene or an
acid such as trimethylaluminum or p-toulenesulfonic acid;
or,

15 the amidation of a compound of formula XIII, wherein R'? is hydrogen, may be performed
by activation of a compound of formula XIII by treating the compound with coupling
reagents such as 1-[3-(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride and
1-hydroxybenzotriazole hydrate, 1,3-dicyclohexylcarbodiimide and
1-hydroxybenzotriazole hydrate, 1,1 ’-carb‘onyldiimidazole or O-(7-azabenzotriazol-1-yl)-

20  N,N,N’,N’-tetramethyluronium hexafluorophosphate or using an acyl halide reagent such
as cyanuric chloride, oxalyl chloride, thionyl chloride or bromotrispyrrolidinophosphonium
hexafluorophosphate followed by treatment with the appropriate amine such as a

compound of formula X or 3-aminopyridine.

s C
de-halogen coupling, wherein R* and R* are substituents that are not susceptible to certain
agents in the reaction, of a compound of formula XV with an appropriate aryl species to

give a compound of formula I,



15 or aryl chloride. A suitable base such as an alkyl amne e.g. triethyl
am ne, or potassium carbonate, sodium hydroxide or cesiumfluoride may be
used in tWe mmeari on, which is perforned in the tenperat RCE/SEAZIgS3bDet ween
+20 C and +120 C in a suitable solvent such as toluene, tetrahydrofuran or
N, N-di met hyl formam de. 20 D reaction 4f a conpound of formula XV,
wherein L is a |leaving group with an appropriate amne, to give a conpound
of fornmula la: WD 03/004472 PCT/SE02/01339 43 NHZ NH2 Ol XYROXY
L-SPNSPO4) R O(R, Rm~(RAm R3%n (XVl) (la) Thus, the reaction
according to process D nay be carried out by treating a conpound of 5
formula XVI with the g opriate anmaeHNRIR2, in a suitable solvent such
as tetrahydrofuran, nethagal; or vvat43r at te@mperatures in the range of 0 C
and +80 C with of, . vvitﬁtsut a sujtab Z @'such as an al kyl am ne such as
triethyl “aereen RsSasli um' hydroxi de or pot assi um;a@adbonate. 10 E ami dati on,

wh i 4 bsti t hat ' ible t tai
hpents. i R THE K eaBomioppt Giretkal i toRfestniat 1 5 of rpsaose SE-opr i at o
amne to ka@naczc@ﬁpé]Uﬁﬁyl &d thoamyl, @yé16alkdl anbitide arf} m¥idEd may be optionally

5 substifuted;

JIzjiNH2 I Zj:NH2
R X/ y . i X/ v |
@(H“m | @mm

(R,

(XV) 4y

10 Thus, the de-halogen coupling according to process C may be carried out by using a
suitable palladium catalyst such as Pd(PPhs)., Pd(dppf)Cl, or Pd(OAc), together with a
suitable ligand such as P(tert-butyl); or 2-(dicyclohexylphosphino)biphenyl, or a nickel
catalyst such as nickel on charcoal or Ni(dppe)Cl, together with Zn and sodium
triphenylphosphinetrimetasulfonate in the precense of a suitable aryl bromide, aryl iodide

15 or aryl chloride. A suitable base such as an alkyl amine e.g. triethyl amine, or potassium
carbonate, sodium hydroxide or cesium fluoride may be used in the reaction, which is ‘
performed in the temperature range between +20 °C and +120 °C in a suitable solvent such
as toluene, tetrahydrofuran or
N,N-dimethylformamide.

20
D
reaction of a compound of formula XVI, wherein L is a leaving group with an appropriate

amine, to give a compound of formula Ia:



O Xx XY P PRONHOQRIiI (R4),n (RAYm(R 3)" (R3)n 15 (Ib) (lIc) Thus
the am dation of a conpound of formula | according to process E may be

per f or redwoOlwg/oeari vat i on of the carboxylic acid function PATSEcme3sund of
formula I'b, wherein Ris COCH, by treating the conpound wi th coupling
reagents such as 20 1-[3-(di nmet hyl am no}#propyl ] - 3-et hyl carbodi i m de
hydr ochl ori de and 1-hydroxybenzotri azol e hydrat e,
1,3-dicyc|ohexy|carb?gii ,de and WO 03/004472 PCT/ SE02/ 01339 44NH
1- hydr oxybenzotri a ydrate, 1,1'-carbonyldiim dazole or 2

Z
R
O benzotri ggol - N,N',N'-tetranethyluron'un1?pxafluorbp;;£phate or
Al omi ¢ x<al*xI” ¢l ori de,

using an a_q%l
t hi onyl J:‘hh r\ de Jor bropoirispyrrolidi nophospthNm;ﬁ
a suitabl e Qol j

and at. a reaction tenperature between 25 C ,and 70
salt of conmpound of formula | may be obtained froma conpound of fornula I
by treatnent vvith(ﬂx,?fochl oric acid at a terrperat@re range between 0 C and
+25 10 C, in suitable solvent such as nethyl ene ﬂ) oride, tetrahydrofuran
or. met hyl ene chloride/ nethanol m xture. Exanples 15 The f.oll ow ng
examples will now be illustrated by the follow ng non-limting exanples.
General netHSJe martian aeeprding RpresesaPanay e coorepwiby|tiepting arempoundenf

earlier desgh] i i fer Thie 1ndk - ctra were '
recor ded oﬁlﬂgj}%ﬁg rﬂ%@ggbblﬁg%&%?%en%@lgd %g?]t%ge%o&\%ég% vatgl y. The nmass
spect r a - westehyéodurdednetharol sf watet Aeempsiatays ifFharingaof MET aG5E30 X0 G0h or

buf fer: SQViEllglut!.\I E‘t_léu%%lel br;lsg_ll%(ﬁjglé I'jr% gl’kyﬁirr?izlé Sueclhea%ttrrie(:)tﬂyll arrrnpigec,tso illzllrnnl?)ld%g)?idflzvls\r-r 5SQ

potassium carbonate.

1o E
amidation, wherein R® and R* are substituents that are not susceptible to certain agents in
the reaction, of a compound of formula Ib, with the appropriate amine to give a conpound

of formula Ic:

Zy NH,
z _NH, | I
I I ———ﬁ O & ;
e) = X Y ’
@EX : " @
HO N1 (R%
- @(ﬂ‘% R, )

(R,

15 Ib) | I

Thus the amidation of a cofnpound of formula I according to process E may be performed
. by activation of the carboxylic acid function in a compound of formﬁla Ib, wherein R is
COOCH, by treating the compound with coupling reagents such as
20 1—[3-(dimethylamino)propyl]-3—efhylcarbodiimide hydrochloride and
1-hydroxybenzotriazole hydrate, 1,3-dicyclohexylcarbodiimide and



710) or electrospray (LC-Ms; LC Waters 2790, columm XTerra M5 C8 2.5m
2.1X30 mm buffer gradient H20+0.1 % FA: CH3CN+0. 04%FA, MS. m cromass ZMD)
i oni sati owo oBeedant ques. 25 Exanple 1 PCT/SE02/01339

3- Anmi no- 6- br ono- N- pyri di n- 3-yl pyrazi ne- 2- car boxam de To 3-am nopyri di ne
(10 g, 106 mml) at 70 C were added netd4wy!l 3-am no-6-brono-2-

pyrazi necar boxylate (1.0 g, 4.3 mml) and

1, 8-di azabi cycl o[ 5. 4. 0] undec-7-ene (645 L, 30 4.3 mmol ). The reaction

sol uti on wafydedxybétdRblethyaratdlill, H@ehosk Idinhedzele ér/O-behdotaRdl-1§xt r act ed

with nmethyl ene chloride. The conbined organic |layers were washed with a
sat ur at ed NaMAOA detranétbylugmivo hexdfbnrophipsphate(wySDg)an acyl hadide ceagent such

ted | _.\\D 03 472 PCT/ SE02/ 01339 45 .Th d duct
Pt ot B A B R BN S AT Tl T e A2 Prorr S iR RO i, |
as the el ﬁ@iﬁﬂubﬁ)g%%é{[ﬁ&t%ﬁﬁ B4 519 Yolyér kebh Af N, M@EniettylRraomnRUndxas @ Yel | ow
solid: 1H NWMR ( 3, 400 MHz) 5 9.50 (br s, 1 H), 8.82 (d..J = 3 Hz, 1

H, 8.33 tatahydrofuran foflewed bpireatmenf witd thieagpsopriate-pming ISR ‘Bdckndntz 8, 3 and

EXHZ’ 1 H)reactz()n?’t‘ém(pggdturé b%tv?een§5|‘_"é’,an&75|)’(;l M5 5 (TSP) miz 294 (Me+).
anple 2

N, N-Di met hyl - 4- (4, 4,5, 5-tetranmet hyl -[ 1, 3, 2] - di oxabor ol an- 2-yl ) benzenesul f on
am de A three necked round bottomfl ask equi pped with a dripping funnel
and a cond&f8¥froghigria spltefogmeuni ehiognulsilaanbaebiaingd fiorta commuag of 20

mol ), Pd : Gl ikt : I e ~:59.9
ng, 0.6 n’?r%ﬁ?ia)%tr%%t em &%&y&erég@ag?zé%d %%E&x%ﬁefd&%ge&%ﬁ%ﬁ%{t)\gp ?(r:?aqvx}gs""z(s

i nt r oduceldC, ilNsiNtablaretl vonlt furhre matkyl¢endhjorides tetdbtpdtofinsh dih@ethplend ur e was
stirred at, 80 qc{“.%A sol ution of 4-bronmo- (N, N-di met hyl ) benzenesul f am de
(52. 8 ng, WYoBIHMEINPLMYE G net hyl f or mani de (5 nL) was added to the
reaction mxture 1s via the dripping funnel during 30 mn. After 4 h, the
sol vent was renoved in vacuo and the residue was partitioned between et hyl
acet at e aBEdamplsHCI (aq) and the |ayers were separated. To the organic

| ayer was added 0.5 g silica gel and the m xture was concentrated to
dryness. The residue was purified on a silica gel colum using

hept ane/ eThy folld6ed8éRumplésHwil) novaBe filustrbdIBY thel fOl16WMUE ndh-1iHitip OYanpied.d) of
the title conmpound as a white solid: 1H
General methods
All startihg materials are commercially available or earlier described in the literature. The
'H and BC NMR spectra were recorded on Brucker 400 at 400 MHz and 100 MHz,
20  respectively. The mass spectra were recorded utilising thermospray (Finnigan MAT SSQ
7000, buffer: 50 nM NH;OAc in CH3CN:H,0; 3:7), electron impact (Finnigan MAT SSQ
710) or elecfrospray (LC-MS; LC:Waters 2790, column XTerra MS Cg 2.5um 2.1X30 mm,
buffer gradient H,0+0.1%TFA:CH3CN+0.04%TFA, MS: micromass ZMD) ionisation
techniques.
25
Example 1
3-Amino-6-bromo-N-pyridin-3-ylpyrazine-2-carboxamide
To 3-aminopyridine (10 g, 106 mmol) at 70 °C were added methyl 3-amino-6-bromo-2-
pyrazinecarboxylate (1.0 g, 4.3 mmol) and 1,8-diazabicyclo[5.4.0lundec-7-ene (645 pL,
30 4.3 mmol). The reaction solution was stirred for 4 h, diluted with water (75 mL) and
extracted with methylene chloride. The combined organic layers were washed with a

saturated ammonijum chloride solution, dried (MgSOs,), filtered and evaporated in vacuo.



20 NWR (CDC13, 400 MHz) 7.95 (d, J =8 Hz, 2 H, 7.74 (d, J =8 Hz, 2 H),
2.67 (s, 6 HH, 1.34 (s, 12 H. Exanple 3

N, N- Di metwoplo3@e4443 4, 5, 5-t et ranet hyl - 1, 3, 2- di oxabor ol an- 2- pCYxIsenzersgsul f onam
ide 25 The conpound was prepared as described for Exanple 2 using

3-brono- N, N di net hyl benzenesul f onam de:4ggield 66 % 'H NVR (CDC13, 400MHz)
8.20 (br s, 1 H, 801 (brd, J=8Hz, 1H, 7.87-7.84 (m 1 H, 7.54 (t,
J=8Hz, 1 H, 2.72 (s, 6 H, 1.13 (s, 12 H. 30 WO 03/004472

PCT/ SE02/ 933%a Fodub i Riffed ilica gel col methyl lotide/ethanol,
N, N- Di et hyl - eﬁ 4u5 5- tetlrarré)tnhaSl 1cag§, 503?18)}13%1& off %e%e Ckil Orbeeneze?\né)sul f onam

ide The &)h)p@authd ‘elumst qor@mﬂimmgﬁ%wldhﬁdhé tmﬂe €xmapqind a2 aq&llng solid: 'H

(e SN IGPELMOSERESHO M) (Rar T 57 | e St bk a5 o St

2- Ami no- Sybr opNg. 0L, mm @933?4@1258 ganazlﬁz r!mj )7343(darvﬂ<spxﬂzdn@f3 22 g,

2.3 mmol ), dllsoprop car bodi i m de

1- hydrbxybﬁ?ﬁ)m/zﬂaé&’le*-]ﬁydrate io (0 31 g, 2 3 rrm)l) and N-rret hyI mor phol i ne
(0.38 nL.: 0.35 g, 3.8 mol) were mxed in N, N-dinethylformamde (5 nl) and
stirred at roomtenperature for 4 h. The solvent was evaporated in vacuo

and the rggmnpley solid was purified on a silica gel colum, using a
gradi ent Tol uene 100 %to ethyl acetate 100 % as the eluent, to give 337 ny

(52% yi el HyNdlimetind- 4t-64t4,%5ctemmﬂwla{éﬁa@]gbox@orqlmw)kmsuﬁonmmw) 8

515 et e 6 i e afS Heof

(s 1) ; cﬂaiﬂg“edl\iMﬂl bishpin62lifiodbOfdnbAE)S g 1BmEd)), PA@peHCl,:CACIZ1:1 U3Bmg8,
135. 45, 136 138 31, 140.61, 151.18, 156,85, 165.63; M5 (M5 ni/z 293
and 295 ( OB§§H§‘I agegte (59.9 mg, 0.6 mmol). The system was evacuated and

4-(4,4,5, éﬁr_gg&{ ﬁ%‘éﬁlyelre Wasirkrodh PRt AG Ardta REAZ BRASUN ALRATE S the

mixture was stirred at 80 °C. A solution of 4-bromo-(N,N-dimethyl)benzenesulfamide
(52.8 mg, 0.2 mmol) in N,N—dimethylform.amide (5 mlL.) was added to the reaction mixture

15 via the dripping funnel during 30 min. Aftér 4 h, the solvent was removed in vacuo and the
residue was partitioned between ethyl acetate and 1 M HCI (aq) and the layers were
separated. To the organic layer v;/as added 0.5 g silica gel and the Jmixture was concentrated
to dryness. The residue was purified on a silica gel column using heptane/ethyl acetate,
(5:1), as the eluent to give 31 mg (50% yield) of the title compound as a white solid: 'H

20 NMR (CDCls, 400 MHz) 7.95 (d, J/ = 8 Hz, 2 H), 7.74 (d, J = 8 Hz, 2 H), 2.67 (s, 6 H),
1.34 (s, 12 H). -

Example 3 _
N,N-Dimethyl-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzenesulfonamide

25 The compound was prepared as described for Example 2 using 3-bromo-N,N-
dimethylbenzenesulfonamide: yield 66 %; 'H NMR (CDCl;, 400MHz) 8.20 (brs, 1 H),
8.01 (brd, J=8 Hz, 1 H), 7.87-7.84 (m, 1 H), 7.54 (t, /=8 Hz, 1 H), 2.72 (s, 6 H), 1.13 (s,
12 H).

30



The conpound was prepared as described for Exanple 2 using 4-

br omobenzenesul fonam de. After 4 h, 0.75 g silica gel was added to the
reacti on woxse@72 and t he sol vent was renoved in vacuo. TIRETISEST/@3) was
purified on a silica gel columm 25 using heptane/ethyl acetate, (5:1 ->
3:1), as the eluent to give the title cadpound (64 % yield) as a yellow
solid: nmp 240-242 C, 1H NVR (DVMSO-d6, 400 MHz) 7.83 (s, 4 H, 7.43 (s, 2
H, 1.31 (s, 12 H); 13C NWR (DVSO d6, 100 MHz) 134.89, 124.95, 84.20,
24.70; EI I\Exgrﬁﬁ_leet\/) infz 283 (Mt). 30 Exanple 7 3-Am no-6-[4-({
[2-(dinmeth I am no@yt%)_ll ] am_no} sul fonyl%enyl ]-N-pyridin-3-

yl pyrazin éY Pam Arir e bidtessrmethyid ﬁ@EbQY‘d&G—Q%’l)anmesuE@mrmﬂyl

borate (2. tion of 4-
brono- N-[ 2- di et Cﬂ]ﬂp {eﬁ%ﬁfig&gﬁg%@s}u IS’erén?H%&%éa"é%% 3\9}\]” O mol) in
anhydr ous dlnmthyﬁepdemﬁmlf@anﬁ@yfdd 14 S (ESY mges 2aMmiesphere. The sol ution
was treated with n- butyllithium (6.4 nL, 10.2 mol) dropw se over 35 mn.
The resulting mixture was stirred 5 at -78 C for 3.5 h and at room

t enper at urgyfpleanot her 116 h. Water (10 m) was added, the mixture stirred
for 30 m A, an aporated to dryness. The residue was pre-adsorbed onto
si l'i ca and2-Aminbisebirdmyo-Mapyridinedymiedtigngdby on silica using nethyl ene

hl ori de/ neth I t h I t ot 540 88%
bk (T R ORRTE IR KR RE R NN

I7—I) ,702( g 3 \(:EI[u,soﬁrob?Icar%ohﬁmld% (@@7 %94 @22 g Iﬂégm%l d@r0§'&%%&%§ﬂzi%d\yﬂ7%‘%ﬁz6

137. 7,1013508]1 g1 26 mmobging N—msthmmd@hohnd\@ S(STISE) 086 z, 23 3n1adB-wh)e mieddnpl e 8

o R By HRAER o0 RV D RS SOETH Suifbhinl e

nor phol | n&ap’dr@ﬂeﬂ@ﬂbédﬂ@&ﬁ@ ﬂ%ﬁﬂinﬁﬁﬂ@gﬂﬂﬁ wal ﬁheé%n @sﬂch Wlﬁ%g 400 .
Miz) 6 7.70 (d, J = 8 Hz, I—? d, (t,”J =5
Hz, 4 H), gzacgglt(t@luelge H)07%|.tg ethy aqq}ate 20(33% z(srﬁle qlup{)t t02g13m317rm1g252-% yidd)ps (m

2 H) 13C ABGd (BB 09 MR EARAY (v o135 480 MES) 9695 (b S 1 36 &

42.8, 27.1
15 7.19(d,J=2Hz,1H),744(d,J=2Hz, 1 H),7.55(,J=7Hz, 1 H), 7.64 (d,J=9 Hz, 1

H), 8.20 (s, 1 H), 10.30 (s, 1 H); ">C NMR (DMSO0-d6, 400 MHz) 5 103.84, 110.60,
127.21, 133.38, 135.45, 136.96, 138.31, 140.61, 151.18, 156.85, 165.63; MS (MS) m/z 293
and 295 (M*+1).

(0]

20  Example 6
4-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)benzenesulfonamide

The compound was prepared as described for Ekample 2 using 4-
bromobenzenesulfonamide. After 4 h, 0.75 g silica gel was added to the reaction mixture
and the solvent was removed in vacuo. The residue was purified on a silica gel column

25 using heptane/et.hyl acetate, (5:1 -> 3:1), as the eluent to give the title compound (64 %
yield) as a yellow solid: mp 240-242 °C,; "H NMR (DMSO-d6, 400 MHz) 7.83 (s, 4 H),
7.43 (s, 2 H), 1.31 (s, 12 H); >C NMR (DMSO-d6, 100 MHz) 134.89, 124.95, 84.20,
24.70; EIMS (70 eV) m/z 283 (M.

30 Exémgle 7
3-Amino-6-[4-({[2-(dimethylamino)ethyllamino}sulfonyl)phenyl}-N-pyridin-3-

ylpyrazine-2-carboxamide



Example 9 4-[(4-Met hyl pi perazi n-1-yl)sul fonyl ] phenyl boroni c acid
Triisopropyl borate (0.64 nL, 2.8 mvl) was added to a solution of 1-[(4-

br onophenyb)swbf4onyl | - 4- met hyl pi perazi ne (0.602 g, 1.9 nmPICI/SEN2/@n3dg/dr ous
25 tetrahydrofuran (7 nL) at -78 C under nitrogen atnosphere followed by
dropwi se addition of n-butyllithium (474 nL, 2.2 mmol ). The resulting

m xture was stirred at -78C for 2 h and at roomtenperature for another 16
h. Water (2.0 nL) was added, the m xture stirred for 30 mn and evaporat ed

to drynesgrijsh ?1% pVBSEH e W8 SIDNIB-AESRNREH LRLOS] bddid @mocmmtﬂ‘oh%@uby
col utm chr omat ogr aphy usi ng net hyl ene chl ori de/ net hanol , (9 :9), as

30 the el h@nto-N‘[af{dea:mlnmaa;hylaawzqmsmfdmamdb (ﬂr@@ggx@tﬂemntob 1gadeBdms ny
(58% yi el f the it co ound as white 215-218 C, 1H NWMR
(VO o, s T b BT P mompters S 3P DS S B HEAEH I 1y
?m472( br Eutgﬂltﬂ"‘hm (®: 4OI§IF'§ fb. ZQnmol?dff'c%mﬁ dd)ar 3§ ran?’ "ﬂﬁireshltm hd ure %va@stlrr’e?’c_i 713C
NMVR (DMSOatd{a‘?8 mbr M) andSit 1880 Tempe3BuS, foﬂém)tl?qr 1491 watm(le;nlgma; adﬂﬁl (’Tsp)

m
& r ono- NIE2 %WWWR%IEH?Q&l%tWIe]"ﬁ@ﬁ%tE%@s@ﬂY%ﬁ%amed@Sldue was pre-adsorbed

N, N-Di met &%b%ﬂﬂa%ﬁ@ {84 c&l@mﬁ%hf&nat% %}% s?hc‘,’@lﬁn?gdﬂ%yfeﬁ a stirred

sol ution of 4- enzeresul phonyl 0.644 2’5 Mol ) in
t et rahydr dﬂmn@ﬁmefhaﬁolndé) 6)arvdmethenol e thel efnamg) tongixe 4@ mga88 $b iyietd df Hite titlgom

tenperature for 20 mn. -The e the resulting

m xture dFTERAUNPEGES l"‘r’f"hétﬁ’fwmaﬁﬂ\ﬂa@g (C%D ¥‘3§M@5§%&d\1\2 &/\gévﬂeﬁ \%féh

wat er ;and LNeH r ; n }W qpa gi ve

t he tllfll e(cp({orrpmzjﬁjHZSZ 9{?/& {?/gig zulg)ngﬁﬁgfmgo%é I@Y 13%%% VHz) 8
7.77 (d, (CBsGDHOH0 MHzH) 137.76BX1,126.27586,HA5.7,22H); MSB(’I)SP)(m/,z233 @VIB-I—]‘]Z 2 H,
2.37 (t, J =6 H, 2 H, 2.12 (s, 6 H; 13C NWR (CDC13, 100 MHz) -8 140. 6,
134.1, 130.5, 129.3, 58.7, 46.5, 41.8. 15 Exanple 11

4- Br ono- I\!Eggmg%rgohol i n-4-yl propyl ) benzenesul fonam de The title conpound
was prepa escribed for Exanple 10 using 3-norpholin-4-

yl pr opan- 41-{HBnMerpmﬂmI-45yl;ﬁﬁpyl)ﬂ;ﬂﬂdﬂ.ﬁlf@ﬁﬂ}nﬁenﬂmom&aclds 7.73 (m 2 H), 7.67
(m 2 The title compound was prepared as described for Example 7 using 4-bromo-N-(3-
morpholin-4-ylpropyl)benzenesulfonamide: yield 54 %; "H NMR (CD;0D, 400 MHz) §
7770 (d,J= 8 Hz, 2 H),7.62 (d,J=8Hz,2 H),3.65(t,/=5Hz,4H),2.89(t,/=7Hz, 2
H), 2.38 (m, 4 H), 2.34 (m, 2 H), 1.62 (m, 2 H); >*C NMR (CD;0D, 100 MHz) § 137.7,
135.0, 125.9, 67.8, 57.6, 54.8, 42.8, 27.1.

20

Example 9
4-[(4-Methylpiperazin-1-yl)sulfonyl]phenylboronic acid
Triisopropylborate (0.64 mL, 2.8 mmol) was added to a solution of 1-[(4-
bromophenyl)sulfonyl]-4-methylpiperazine (0.602 g, 1.9 mmol) in anhydrous

25 tetrahydrofuran (7 mL) at -78 °C ﬁnder nitrogen atmosphere followed by dropwise
addition of n-butyllithium (1.4 mL, 2.2 mmol). The resulting mixture was stirred at -78°C
for 2 h and at room temperature for another 16 h. Water (2.0 mL) was added, the mixture
stirred for 30 min and evaporated to dryness. The residue was pre-adsorbed onto silica and
purified by column chromatography using methylene chloride/methanol, (9:1 to 1:9), as

30  the eluent. The product was re-crystallized from water to give 311 mg (58% yield) of the
title compound as white crystals: mp 215-218 °C; 1y NMR (DMSO-d6, 400 MHz) 6 10.89



20 H), 7.19 (br s, 1 H, 3.73 (t, J =4 Hz, 4H, 33.10(m 2 H, 2.45 (m 6
H, 1.68 (quint, J =6 Hz, 2 H; 13C NW\R (CDC13, 100 MHz) 6 139.7,132.7,
128.9, 12¥003/064478, 58.7, 53.9, 44.4, 24.2. The foll ow ngCESENpIB3Y 12 - 21
wer e synt hesi zed as descri bed for Exanple 10: 25 Exanple 12

1-[ (4-Brono- 2, 5-di fl uorophenyl ) sul f onyl 48 4- et hyl pi perazine Starting
material: 4-bronp-2,5-difl ourobenzenesul fonyl chloride and

1- net hyl pi perazine, vyield 97% 'H NWR (CDC13, 400 MHz) 8 7.60 (m 1 H),

7.48 (m Ibtd) 1 1B, 217(15Hs g,H)486)5(d3)0—8}&32(fDr7$3 (& g H, Q?ﬂg §77@mFQH)130
NVR (CDC13, 100 |\/Hz£ 156. 4, 155.8, 155.7,  154.0, WD 03/ 0044
PCT/ SE02/ G¥894m, 249, 343 (m, 2353271 (3,36H) 2.65481, 8 H)1 §I§MH_QBM§O cl@,ziOQMIiz_)z 5,

1 [ (4 Br oRd 3 et vy Py PRSP i S NS EPRDMB B BOP R Starting material

4- br ono- 2- et hyl benzenesul fonyl chl oride and 1-nethyl pi perazine, yield
97@6 1H NVR (CDC13, 400 N%E) 6 7.74 (d, J =9 Hz, 1 FD, 7.53 (d, J = 2 Hz,
H), 7.4Example 18-3 2Hz, H, 3.20 (t, J =5 Hz, 4 H, 2.98 (q, J =8 H,

1

2 H, 2.47 8 (t, J =8 Hz, 3 H); 13C
NVR (CDCl§ B %(dgnﬁﬁ’glaﬁﬁh?%ﬂihg?b%éﬂ%gﬁéﬁa%’% 0, 129.3, 128.1, 54 4,
46.0, 45. 3 NAsinéthyldhylened6@f® (@53 A1l 5{0 hAoBW¥Rrided to a stirred solution of 4-
(trifluoromethoxy)phenyl] sul fonyl -4- et hyl pi perazine Starti ngbmat erial:

4- br ono- 2bramtenirseBHRiomyk e , enpmobHin detraigdrpfigran (1.5 mL) and the

mEf hg' P gp?f{saﬁfn %%ﬁ%&%?{%@d %W@g&@% fofl%,'}élﬁge@zso{veﬁt %;Ss'_ﬁvaﬂirgiéﬁ
( CDC130 106ndvl-1=lz>)resfﬂlltﬂr¥gﬁnﬁiure ]iﬂ;@ol!ﬁed ﬂrﬁahﬁl acdt3@. The dr%@mﬁ ,phis%&v&h wasRdd #ith124. 2,

121.5, 118.9, . | 15
1- [ (4- Br oM3tes aﬂﬁl BB?%SHE%?Y?TME$Q$1W‘F th@ %%%Wﬁeﬁwaﬁwetogi@r% ﬁg}e mat erl al :

09 11 NERTCBRTE A0S el ST (RMRIPDE TR PI FE T M R 2, 1y
2.50 (m H),7.68(d,J=8Hz, 2H), 300(t J 6Hz,2H) 2.37 (t, J=6Hz,2 H), 2.12 (s, 6H)
"*C NMR (CDCl, 100 MHz)- 140.6, 134.1, 130.5, 129.3, 58.7, 46.5, 41.8.
15
Example 11
4-Bromo-N-(3-morpholin-4-ylpropyl)benzenesulfonamide
The title compound was prepared as described for Example 10 using 3-morpholin-4-
ylpropan-1-amine: yield: 87%; 1H NMR (CDCl3, 400 MHz) 6 7.73 (m, 2 H), 7.67 (m, 2
20 H),7.19 (brs, 1 H),3.73 (t, /=4 Hz, 4 H), 3.10 (m, 2 H), 2.45 (m, 6 H), 1.68 (quint, J=6
Hz, 2 H); >C NMR (CDCls, 100 MHz) & 139.7, 132.7, 128.9, 127.7, 67.3, 58.7, 53.9, 44.4,
24.2.

The following Examples 12 - 21 were synthesized as described for Example 10:
25
Example 12
1-[(4-Bromo-2,5-difluorophenyl)sulfonyl]-4-methylpiperazine
Starting material: 4-bromo-2,5-diflourobenzenesulfony! chloride and 1-methylpiperazine,
yield 97%: "H NMR (CDCls, 400 MHz) § 7.60 (m, 1 H), 7.48 (m, 1 H), 3.27 (br s, 4 H),
30 2.53 (brs, 4 H),2.33 (s, 3 H); CNMR (CDCls, 100 MHz) & 156.4, 155.8, 155.7, 154.0,



4 H, 2.30 (s, 3 H; 13C NW\R (CDC13, 100 MH#z) 8 160.1, 157.5, 132.3, 128.7,
128.6, 128.2, 124.4, 124.3, 121.5, 121.0, 54.3, 45.9, 45.7;, M5 (TSP) mz
337 and 380 03M4471). 25 Exanple 16 PCT/SE02/01339

1-[ (4- Brono- 2- net hyl phenyl ) sul fonyl ] - 4- et hyl pi perazine Starting material:
2- br ono- 4- et hyl benzenesul f onyl chl ori deqeand 1- net hyl pi perazine, vyield
99% 'H NMR (CDC 3, 400 MHz) 6 7.74 (d, J =8 Hz, 1 H, 7.46 (m 2 H, 3.20

(m 304 H), 2.59 (s, 3H, 2.47 (m 4 H, 2.30 (s, 3 H:; 13C NWVR (CDC13,
100 MHz) 61339, 133. 2\/\@@3/%@71255672%0@/2(81@@5 ﬁ% 41115 d53§ -$,3,43%, 9,
129.5, 127.8, 54.4, 46.0, 45.2, (T P) 'z 33 335 7 (MF+1) .

Exanpl e 17455171 [ (2- Br onophenyl )sul fonyl ]- rret hyl pi pera2| ne Starting

mat eri al : 2-bronobenzenesul f onyl chlorlde and 1-net hyl pi perazine, yield
97% 1H NVR (CDC13, 400 MHz) 8 8.07 (dd, J =8, 2 Hz, 1 H), 7.75 (d, J =8
Hz, 1 H), Exd@dplens 2 H, 3.39 (br s; 4 H), 2.55 (br s, 4 H, 2.35 (s, 3
H); 13C NI\/RéCDC13 100 MHz) 8 137.6, 136.1, 133.9, 132.4, 127.7, 120 7,
54. 5, 45 9, kt(4sBropp-2etmylphenyluifonyl- 4sza§tl(vlmpe_l)aznmo Exanpl e 18

3 br ormbersangeu o “Biirte AR ARIRR Bfiourk S04 B G slne. vieW

CDC13, 40@7%/14HNM17 @BcC;mod 8. , =L br s,
Y H, 15 2 57 (€D modMila 741@%92%")”5 iz ‘(frénj pi YV s 4,

136. 2, 130dg;J 63 %2%2 1 15063 8(2) n7z itstékt% 2. %(qQJ -&Hz,,z NI 24B@)J abHA49 and
21 (Mr+1
?1 ér (()m) N?Iflgéa?(ln; ﬁil a%ﬁ ﬁ’(ﬂ étSrE:f ]3 Ii) NM%BQB%’( m)(;(wyé@z]é‘ﬁéls&??’ énani de

20 Stard i ngt3matieeioal20.34-1080784.3; 46. oufd 31%%@5 hoxy) benzenesul fonyl chloride
and N, N di nmet hyl et hyl enedi am ne, vyi el'd'99% "H NMR (CDC13, 400 MHz) 8 7.91

(d, J =9 Hz, 1 H, 7.56 (m 2H, 3.03(m 2H, 2.40(m 2 H), 2.17 (s,
6 H; 13C%§@13i 100 MHz) S 146.4, 132.3, 131.0, 129.8, 128.1, 123.1,
123.1, 12170, =0, 57.3, 44.9, 40.4.
1-{[4-Br0m0-2-(triﬂuoromethoxy)phenyl]sulfonyl}-4-methylpiperazine

Starting material: 4-bromo-2-(trifluoromethoxy)benzenesulfonyl chloride and 1-

15 methylpiperazine, yield 96%: "H NMR (CDCls, 400 MHz) 6 7.84 (d,J=8Hz, 1 VH), 7.55
(m, 2 H), 3.27 (m, 4 H), 2.50 (m, 4 H), 2.32 (s, 3 H); >°C NMR (CDCl; 100 MHz) § 146.5,
146.5, 133.0, 130.1, 129.6, 128.4, 124.2, 124.2, 121.5, 118.9, 116.3, 54.5, 45.9,45.7.

Example 15
20 1-[(4-Bromo-2-fluorophenyl)sulfonyl]-4-methylpiperazine
Starting material: 2-bromo-4-fluorobenzenesulfonyl chloride and 1-methylpiperazine, yield
99%: '"H NMR (CDCls, 400 MHz) & 7.69 (m, 1 H), 7.42 (m, 2 H), 3.22 (m, 4 H), 2.50 (m,
4 H), 2.30 (s, 3 H); '*C NMR (CDCls, 100 MHz) § 160.1, 157.5, 132.3, 128.7, 128.6,
128.2,124.4,124.3, 121.5, 121.0, 54.3, 45.9, 45.7; MS (TSP) m/z 337 and 339 (M*+1).
25
Example 16
1-[(4-Bromo-2-methylphenyl)sulfonyl]-4-methylpiperazine
Starting material: 2-bromo-4-methylbenzenesulfonyl chloride and 1-methylpiperazine,
yield 99%: 'H NMR (CDCls, 400 MHz) § 7.74 (d,J=8 Hz, 1 H), 7.46 (m, 2 H), 3.20 (m,
30 4H),2.59 (s, 3 H),2.47 (m, 4 H), 2.30 (s, 3 H); >C NMR (CDCl;, 100 MHz) § 140.2,



25 Exanple 20 4-Brono- N[ 2-(di nmet hyl am no) et hyl]-N-ethyl -
(trifluoronethoxy)benzenesul fonam de Starting material:

4- br ono- 2WOtosiob44omr orret hoxy) benzenesul fonyl chl ori de and RCESE02/01339

di met hyl - N - et hyl et hyl enedi am ne, yield 98% 1H NVR (CDC13, 400 MHz) 8 7.90
(d, 3 =309 H, 1 H, 751 (m 2H, 3580 (t, J =7Hz, 2 H, 3.33 (q, J =
7 Hz, 2 H, 2.52 (t, J =7 Hz, WD 03/004472 PCT/ SE02/ 01339 51 2 H), 2.24
(s, 6 H, 1.09 (t, J =7 Hz, 3 H); 13C NWR (CDC13, 100 MHz) S 146.3, 132.38,

12221 Ei§913% .8, 11@18913119?3255 1288 54.4.24%.(6 4531508 MBETEP) A% 33 #4335 43. 2,

N-(2- Am n%ﬂH)lD) 4- brono-2- (trifl uoronet hoxy)benzenesul fonam de Starting
materi al: 4-bromp-2-(trifluoronethoxy)benzenesul fonyl chloride and

et hyl enedi am ne, yield 89% 1H NVR (CD30D, 400 M—Iz) S7.91(m 1H, 7.71
(m2H) ExarfiSlety, J = 6 Hz, 2H) 2.67 (t, J =6 Hz, 2 H; 13C NWR
CD30D, 147. 6, 134. 0 , 133.3, 131.7, 128.8, 125.5, 123.1, 120.5,

(
46.6, 42. 51 [(Zﬁmmeylmlmeyﬂwylnm@razme

) ani noj et Ry e RS T B RO E eSS rlang o By B REE e Y
di -tert-buyhMi cemopMueVMHR) 83070dd, 12 832 T, B! ). 7¥@s jaddes: i en)ay 88 k! ed

sol uti on of N (2-am noethyl)-4-bronp:2-
(trifluor &H),BBYPberzdhesinl bonahtie. :(ixssm)g”c NMR (Glly, 100 MHz) § 137.6,

ot oo el S0 a0 O DTSR, 198 1 L8 Bl

purifigd by columm chronmatography on silica using heptane/ethyl acetate,
(3:1), togive 0.94 g (94%yi eld) of the title conmpound: 'H NVR (CDC13, 400
20M4z)5§xmm‘é H, 7.55 (m 2 H, 4.89 (br s, 1 H, 3.94 (m 2 H,

2 gﬁogrg] NW@OWPESMR@F%Qr4rl6’IeEIH'(lWP§raﬁl_%eer)z<grr:2|s3I f2§nam' de 25 A
sol uti on Stadi@p Myster(al-3MBoMobeidenedul i cid ot et NeméBy BPpedazide, §idldBE%: i N
di oxane (E]HN&/IR (CDCls, 400 MHz) 6 7.89 (m, 1 H), 7.71 (m, 2 H), 7.42 (m, 1 H), 3.11 (br s, 4 H),
15 2.57 (brs, 4 H), 2.33 (s, 3 H); ®C NMR (CDCls, 100 MHz) § 137.4, 136.2, 130.8, 130.7,
126.5, 123.4, 54.0, 45.9, 45.7; MS (TSP) m/z 319 and 321 (M*+1) |

Example 19
4-Bromo-N-[2-(dimethylamino)ethyl]-2-(trifluoromethoxy)benzenesulfonamide

20 Staning material: 4-bromo-2-(trifluoromethoxy)benzenesulfonyl chloride and N, N-
dimethylethylenediamine, yield 99%: '"H NMR (CDCls, 400 MHz) 8 7.91 (d, J = 9 Hz, 1
H), 7.56 (m, 2 H), 3.03 (m, 2 H), 2.40 (m, 2 H), 2.17 (s, 6 H); *C NMR (CDCl;, 100 MHz)
0 146.4,132.3, 131.0, 129.8, 128.1, 123.1, 123.1, 121.6, 119.0, 57.3, 44.9, 40.4.

25 Example 20
4-Bromo-N-[2-(dimethylamino)ethyl]-N-ethyl-2-
(triﬂuoromethoky)benzenesulfonamide
Starting material: 4-bromo-2-(trifluoromethoxy)benzenesulfonyl chloride and N,N-
dimethyl-N ’-ethylethylenédiamine, yield 98%: '"H NMR (CDCls, 400 MHz) § 7.90 (d, J =
30 9 Hz, 1H),751(m,2H),3.40(,J=7Hz,2H),3.33(q,J=7Hz,2 H),2.52 (t,J =7 Hz,



was added dropwi se to a solution of 4-bronobenzenesul fonyl chloride (2.0 g,
7.8 mmol) in dioxane (5 nlL) under vigorous stirring and cooling on

i ce- bat h.wdha/om4xzt ure was stirred 30 mn, and then dil ut @dTEdH0BSNYI
acetate (10 nlL). The precipitated material was filtered off, washed with
ethyl acetate (10 nL) and dried in vacu6l The solid was dissolved in water,
30 al kal yzed with sodi um hydroxide (2 M aqg) and extracted with ethyl
acetate three tines. The ethyl acetate phases were dried (Na2SO4) and

evapor at e® Hy) 2VAIcE06 Hy, BOY af =2.1%, 8 HY; WNME;GDC‘%‘C 160 M}Pzzrs 136!3, 1383 ( ES)
m z 333 and 335 (M++1). WD 03/ 004472 'PCT/ SE02/ 01339 52 The fol [ ow ng
Exanpl es, 123.1, 1288, kD 1294t hedst, 484.6a81Usr 1,65, #69, B 2nil.2 23: Exanpl e
24 5 4-Brono- N-[ 2- (di met hyl am no) - 1- net hyl et hyl ] benzenesul f onam de Starting
material : 2-(di nmethylam no)-I-nmethylethylamne: M5 (ES) mz 321 and 323

(M++1)  Ex 1€2110 4-Brono- N-(3-pyrrolidin-1-yl propyl)benzenesul f onam de
Starting materi al: 3-Pyrrol idin-1-ylpropylamne: M5 (ES) miz 347 and 349
(Mr+1) 5 BekdrpineingethyDat-bremo-2-(riflueromethorenenzenesudfophinideper azi ne 15 A

| ut | - 1 pi ' 7. | d. triethyl.am 1 m,
78 o) SertngrRGatat PLREEZ AR bbaRindly PRIt Elibfic i o "
4- br onoberestasdiafny lyidd ot e NMR QCDIODT 460 M5 7.01 Gh,01><ﬁ51,e/.115(ng*§2) ﬁ){nder

vigorous stirring and cooling with ice. The m xture was stirred The

filtrate RS Golr6iz tBd267der =rteduckH);prE 2R CDaOH), 160 MBS 5yl 47/3%

Ecampl o 29 2759: bt hekg) 183 2ad: 199 bii5ek A 4. y1) benzenesul f onan de.
Startimpg material: methyl-(1-nethylpiperidin-4-yl)anm ne: M5 (ES) mz 347

and 349 M++1) . 25 Exanple 28
xample 22

tert-Butyl 2-({ [4-bromo-2-(triflnoromethoxy)phenyllsulfonyl}-
(tert-butoxycarbonyl )amino)ethylcarbamate
4-Dimethylaminopyridine (0.025 g, 0.20 mmol) and di-terz-butyl dicarbonate (0.815 g,

15 3.73 mmol) was added to a stirred solution of N-(2-aminoethyl)-4-bromo-2-
(trifluoromethoxy)benzenesulfonamide (0.644 g, 1.77 mmol) in tetrahydrofuran (20 mL)
and the resulting mixture was stirred at reflux.for 45 min. The solvent was evaporated and |
the crude product purified by column chromatography on silica usin g heptane/ethyl

" acetate, (3:1), to give 0.94 g (94% yield) of the .title compound: '"H NMR (CDCl3, 400

20  MHz) 87.99 (m, 1 H), 7.55 (m, 2 H), 4.89 (br s, 1 H), 3.94 (m, 2 H), 3.44 (m, 2 H), 1.43

(s, 9 H), 1.31 (s, 9 H). |

Example 23
" 4-Bromo-N-methyl-N-(1-methylpyrrolidin-3-yl)benzenesulfonamide

25 A solution of methyl-(1-methylpyrrolidin-3-yl)amine (0.89 g, 7.8 mmol) in dioxane (5 mL)
was added dropwise to a solution of 4—brorﬁobenzenesulfonyl chloride (2.0 g, 7.8 mmol) in
dioxane (5 mL) under vigorous stirring and cooling on ice-bath. The mixture was stirred 30
min, and then diluted with ethyl acetate (10 mL). The precipitated material was filtered off,
washed with ethyl acetate (10 mL) and dried in vacuo. The solid was dissolved in water,

30  alkalyzed with sodium hydroxide (2 M, aq) and extracted with ethyl acetate three times.
The ethyl acetate phases were dried (Na;SOy) and evaporated in vacuo to afford 2.5 g
(96% Yyield) of a clear oil: MS (ES) m/z 333 and 335 (M*+1).



4- Br ono- N-[ 3- (di met hyl am no) propyl ] - N-net hyl benzenesul f onam de Starting
material: N, N, N-trinmethyl propane-|,3-diamne: Ms (ES) nlz 335 and 337
(M++1) . 3§OoHsamare 29 PCT/SE02/01339

4- Br ono- N-[ 2- (di met hyl am no) et hyl ] - N- et hyl benzenesul f onam de WD 03/ 004472
PCT/ SE02/ 01339 53 Starting material: 359

N- et hyl - NN- di net hyl et hane-1, 2-diamne: M5 (ES) mlz 335 and 337 (Mt+1).
Exanpl e 30 5 4-Brono- N-[ 3- (4- net hyl pi perazi n-1-yl) propyl ] benzenesul f onam de
Starting material: 3-(4-nethyl piperazin-1-yl)propylamne: M5 (ES) mz 376
and 378 (M++1). Exanple 31 10

1- [ ( 4- Br orfheifeligwing Hxamplés, 24 —38hyepe pyarthasized aStdesdrilng] for Exmimgple 23:

1- et hyl pi perazine (diethyl ether was used instead of ethyl acetate): M
(ES) mlz 333 and 335 (I\/Hr+1) Exanpl e 32 15

4- Br ono- Ny ﬂggépl idin-1-ylethyl )benzenesul fonam de Starting material:
2-(pyrrolidin-T=yT)ethylamne: M5 (ES) mz 333 and 335 (M++1). Exanple 33

1-[ (4-Br oWM[QtﬂdimnW]aminob}ﬂhyéthyledhyd]lmnepmselfoﬁﬂnﬂearti ng material:

4. Br omy- NYSE BRRBER A by By By BLTReran o) mie S B dar or ol
2- di et hylgri-nopr opaneanmi ne: M5 (ES) miz 321 and 323 (Mt+1l). 25 Exanple 35

4- Br ono- N-[(1 et hyl pyrrolidin-2-yl)nehyl ] benzenesul fonam de Starting
material: (1l-ethylpyrrolidin-2-yl)nmethylamne: M5 (ES) niz 347 and 349

(M+1) - Example 25
10 4-Bromo-N-(3-pyrrolidin-1-ylpropyl)benzenesulfonamide
Starting material: 3-pyrrolidin-1-ylpropylamine: MS (ES) m/z 347 and 349 (M*+1). .

Example 26
1-Acetyl-4-[(4-bromophenyl)sulfonyl]piperazine

15 A solution of 1-N-acetylpiperazine (1 g, 7.8 mmol) and triethylamine (1 mL, 7.8 mmol) in
dioxane (5 mL) was added dropwise to a solution of 4-bromobenzenesulfonyl chloride (2.0
g, 7.8 mmol) in dioxane (5 mL) under vigorous stirring and cooling with ice. The mixture
was stirred 48 h. The filtrate was concentrated under reduced pressure to give 1.98 g (73%
yield) of the title compound as an oil: MS (ES) m/z 347 and 349 (M*+1).

20 |
Example 27
4-Bromo-N-methyl-N-(1- methylplperldm-4-yl)benzenesulfonamlde
Starting material: methyl-(1-methylpiperidin-4-yl)amine: MS (ES) m/z 347 and 349
(M+1).

25
Example 28
4-Bromo-N-[3-(dimethylamino)propyl]-N -methylbenzenesulfoﬂamide
Starting material: N,N,N'-trimethylpropane-1,3-diamine: MS (ES) m/z 335 and 337
M +1).

30

Example 29
4-Bromo-N-[2-(dimethylamino)ethyl]-N-ethylbenzenesulfonamide



30 Exanple 36 4-Bronp-N- [ 2-(diethylam no)ethyl] benzenesul fonam de
Starting material: NN-diethylethane-I,2-diamne: M5 (ES) mlz 335 and 337
(Mt+1) . Wo0o03/600Q42172 PCT/ SEO2/ 01339 54 Exanple 37 4-B PCT/SE02/01339

rono- N-(2-pyridin-2-ylethyl)b enzenesul fonam de Starting nmaterial:
2-pyridin-2-ylethylam ne. The crude prodgct was purified on a silica gel 5
col um usi ng net hanol / net hyl ene chloride, (1:10), as the eluent: M5 (ES)
mz 341 and 343 (M++1). Exanple 38 ‘

4- Br ono- N-4¢ [ | ), S )Omgt t
mat eri al : N%@ﬁ%%%r%ﬁ% ]\FN%&?%}ELW%&@Q y? fa%?ﬁé“ml\q §§%% andﬁggzd:l’}a?lle)
Exanpl e 3SIML+[II4 Bromophenyl ) sul fonyl ] - N, N-di met hyl pyrrolidin-3-amne A
sol ution of dinethylpyrrolidin-3-ylanmine (0.89 g, 7.8 nmol) in dioxane (5
m.) was 15 added dropw se to a solution of 4-bronobenzenesul fonyl chloride

(2.0 g, 7.@{@@30i n di oxane (5 nL) under vigorous stirring and cooling on
i ce-bath e mXxture was stirred 30 mn, and then diluted with diethyl

et her 610 415)‘011117%[3r(4<mﬂs’lml‘ﬁmm-tleYlhltoaylldbmzamsqunmmdeof the filtrate

%i“érerplzeg iﬂ‘mgzi.‘?te“ e s?ﬁ&%é)il?ei i sylﬁjgg%ﬁ?fgﬁlg%(@%?igﬁ% Olatlrrg\lMeng

4-[ (4- BMomophenyl ) sul fonyl ] norpholine Starting material: norpholine.
The title conpound crystallized fromthe filtrate as long 25 needles: M

(ES) mlz 306 and 308 (M++1). Exanple 41

4- Br ono- N- ( 2- met hoxyet hyl ) benzenesul fonam de Starting

materi a N_E 18)@(I -(2-met hoxyethyl)am ne: Ms (ES) mlz 336 and 338 (M++1).

30 Examrpl d-{2-BrénisphenylNulfényiBhakylpipératiny| et hyl ) benzenesul f onam de
Starting material: 1-ethylpiperazine (diethyl ether was used instead of ethyl acetate): MS

(ES) m/z 333 and 335 (M*+1).

Example 32
15 4-Bromo-N-(2-pyrrolidin-1-ylethyl)benzenesulfonamide

Starting material: 2-(pyrrolidin-1-yl)ethylamine: MS (ES) m/z 333 and 335 (M*+1).

Example 33
1-[(4-Bromophenyl)sulfonyl]-4-methyl-1,4-diazepane
20  Starting material: 1-methyl-1,4-diazepane: MS (ES) m/z 333 and 335 (M*+1).

Example 34
4-Bromo-N-[2-(-dimethylamino)propyl]benzenesulfonamide

Starting material: 2-dimethylaminopropaneamine: MS (ES) m/z 321 and 323 (M*+1).
25
Examiple 35
4-Bromo-N-[(1- ethylpyrrolldm-2-yl)methyl]benzenesulfonamlde
Starting material: (1-ethylpyrrolidin-2- yl)methylamme MS (ES) m/z 347 and 349 (M++1).

30  Example 36
4-Bromo-N-[2-(diethylamino)ethyl]benzenesulfonamide

Starting material: N,N-diethylethane-1,2-diamine: MS (ES) m/z 335 and 337 (M*+1).



WO 03/004472 PCT/ SE02/01339 55 Starting material :

2- met hoxy- 1| - met hyl et hyl am ne. The crude product was purified on a silica
gel col unwouwsiong7hexane/ et hyl acetate, (4:1): M (ES) m z PBOSEA2IE330
(Mt+l). Exanple 43 5 4-Brono-N-[2-(di net hyl am no) et hyl ] benzam de A m xture
of p-bronobensoic acid (1 g, 4.97 mmol) 54n thionyl chloride (10 nL) was
refluxed for'10 mn and then cooled to roomtenperature and the thionyl

chl oride was evaporated in vacuo. The residue was di ssol ved in nethyl ene
chloride (10 nL) and the solution was cooled to 0 C

2- Di net hyl am noet hyl am ne (0.52 nL, 4.73 mvl) was io added dropvm se and
the m xt uldexampledy; rred at roomterrperature for 24 h. The m xture was

acidified M A 15V i th hleechloride. The wat er phase
was al kaldll\iz%%ng" ﬁyﬁﬁﬁﬂﬂéﬁﬁ%%&'&esﬁwé ¥ with methyl ene chlori de.
The conbi rBxaiting ngadtiat: Phaseia-2apetbyliniied ThVEREE) pro@re whd usMdV@N sies gel
renmoved in i/acuo affording 1.07 (84% i eld) of the title conpound as a

white Sol SQUIRHUBRE g@tl@no IHCINMQH‘E 1@5 a3t alpeny: MSEESBM(z3415mnd 8 Hz,
2 H, 79%&({%% ,367(t2H) 2.80 (s, 6 H, 2.49 (s, 2
H; 13C NWR ( gdG 100 MHz) 8 165.2, 133.6, 131.3, 129.3, 124.9, 58.0,
45.2, 37.3; MS (El) in/z 273 (M+1). Exarrple 44 20
4- Brom)"-»N-é 2- é gi ggt hyl am no) et hyl ] - N-net hyl benzam de The title conpound was
pr epar ed bed for Exanple 43 using N1, N1, N2-
trimet hyl ' a gel colum using
chl orofor?itﬁeﬁ?ﬁ%-%rs‘ @ﬁlﬁi@tl@amﬁi&?ﬂdﬁﬂ%ﬁ%&%&@g&@ Bg (72% yi el d) of the
ti tle @on‘;&@&;ﬁdg maeril YéMoethgipropahiet ] v amGRCMS (E.S)OnMﬂZ) aBd 323aMtdl). J =

Hz, 2 H), 23 (d, J =9 Hz, 2 25 H), 3.59 (br s, 1 H, 3.27 (br s, .1 H),
3 03 (s, 1 , 2.94 (s 2 H, 2.52 (br s, 1 H, 2.35 (br s, 1H, 2.26 (s,

2. OzE;Jasn 183%) ; 13C NMR (CDC13, 100 MHz) 6 170.1, 135.3, 131.4,

128 6 123. ;57 2, 56.4, 49.3, 45.6; M5 (El) rn/z-285 (Mr+1). Exanple 45
30 N-[2- Flldé‘ﬂ'&mn{ophﬁﬂﬁﬁ&ﬂl}ﬂonyu-é\',ﬂedlamthxlpylsmhﬂun%a}lphenyI ] acet ani de To

mol) in oy B HRR I AARTERAR R B A0 25 e

2.3 nmmwl ) addwdl dropwise to a solution of 4-bromobenzenesulfonyl chloride (2.0 g, 7.8 mmol) in

dioxane (5 mL) under vigorous stirring and cooling on ice-bath. The mixture was stirred 30
min, and then diluted with diethyl ether (10 mL). The mixture was filtered and evaporation
of the filtrate gave 2.6 g of a brown oil: MS (ES) m/z 333 and 335 (M*+1).

20  The following Examples, 40 — 42, were synthesized as described for Example 39:

Example 40

4-[(4-Bromophenyl)sulfonyllmorpholine

Starting material: morpholine. The title compound crystallized from the filtrate as long
25 needles: MS (ES) m/z 306 and 308 (M"+1).

Example 41

4-Br0m0-N-isopropyl-N-(2-methoxyethyl)benzénesulfonamide

Starting material: isopropyl-(2-methoxyethyl)amine: MS (ES) m/z 336 and 338 M*+1).
30 '

Example 42
4-Bromo-N-(2-methoxy-1-methylethyl)benzenesulfonamide



WO 03/004472 PCT/ SE02/01339 56 triethylamne (0.52 nL, 3.6 mmol) at room
tenperature. The m xture was stirred at room tenperature for 5 days and

t hen heatwo Bo08@® C for 2 days. The m xture was cool ed t oPCTGEMN/0BEPer at ur e
and a precipitation was forned. The precipitation was filtered and washed
with cold nmethylene chloride and dried p; vacuo to give 0.724 g (95% yi el d)
of the 5 title conpound as a white solid: "H NVR (CD3CN, 400 I\/Hz) 6 8.45
(m 2H, 7.48 (m 2 H), 2.96 (t, J =5Hz, 4 H, 2.38 (t, J =5 Hz, 2 H),
2.17 (s, :’Stk&m%ﬁ}aﬂe@la( %—m@thﬁ)(y-l ria@thﬁe mlﬁ%&oﬁowxxzﬁ ﬂtﬂ@ecﬁ@m &53 9
151. 4, 132.4 1314, 1254 5 118.3, 115.8, 115.5

45.9, 24. Giliqege] @BPNN wping :lmsan(erﬂthsd)acetalt@, (E)dénMSdFﬁﬁmlz 308 and 310 (M++1)

2- Met hyl - 4-[ (4- met hyl pi perazin-1-yl)sul fonyl]aniline A suspension of
2-am not ol uene-5-sulfonic acid (10.1 g, 54 mmol) in thionyl chloride (80
m.) and N&%@éhglform&m de (0.5 nL) was refluxed for 28 h to give a dark
sol ution The solvent was evaporated and the resulting residue was
suspended 4-Brome-8t-Ratdimedrylaminaethyllbenzamide or i de (100: 50 nl).

1- Met hyl 5 th
resul 11 ng gt pSubbensd al Tt 4 P ARpRP I RSP AL W sol ven
was evaporrefledd dsd 0t ayduten @dcﬂaﬂt@trom?eerﬂwmtht@ﬁ]dhhe ﬁﬁbﬂﬂ@hl‘éhﬂ@%& ogr aphy

usi ng net hyl ene chl ori de/ net hanol as the eluent to give 34 g (44%
yi el d) of SYRROTaleq i @Cﬂ%rﬁi@dﬁﬂdqua?\éﬁoé@é@l@etmwmb (wg@)(ami e H),

(s, 3y, “githen faPlofily 1t 3 indepad o Yo 57 il g B mp ) 56 7

123 3 101221dﬂ)ed dlr&qékvﬁe afdHthd, mikbur® wad Stirfed dk foom tdn(gerufe 67 24 h. The mixture was
1- [ (4- Br ono- 3 met hyl E(Pergl)sulfonyl -4-met hyl pi perazine 25 A solution of
sodi um ni @FidliedytisEy1 HCl gnd waghed) with metyleas C{‘) loride.) Theakaterdefuee Wabpwi se to a

t d niline
(12" g, 2 liery 1 STREAIM agfadd SRR AERTED chotios e PéReRs ¢ "The
resul t i ng ongantapheseseers tlified eMg&O4)5an(ﬁhé solvai wasnemodedinsakis affording. 1QIBr

0.332 g, Th ltin
gn Xt ur egv\és(gg%’lymfébe gtlﬁc?%Powc%gthlﬁﬁﬂlléth@7 68 OforHﬂVMRe(ﬁi‘Zgéfﬁ "

reacti.on I i r s added

car ef u?l y%éM%zl%vgé@gﬁnadrjg_\r%ghbr ipi % gc{’) iﬁe gge{gfg E}ﬁ@%&ﬁ g\ﬁf}

washed wi Rhiovetek); dhe NpR igbivesD g, 100 MHz) § 165.2, 133.6, 131.3, 129.3, 124.9, 58.0,
45.2,37.3; MS (EI) m/z 273 (M'+1).

7.0,

Example 44
20 4-Bromo-N-[2-(dimethylamino)ethyl]-N-methylbenzamide
The title compound was prepared as described for Example 43 using N',N' N*-
trimethylethane-1,2-diamine. Purification on a silica gel column using
chloroform/methanol, (95:5), as the eluent gave 0.98 g (72% yield) of the title compound
as a yellow oil: "H NMR (CDCls, 400 MHz) § 7.48 (d, J = 8 Hz, 2 H), 7.23 (d,J=9Hz,2
25 H),3.59 (brs, 1 H), 3.27 (brs, 1 H), 3.03 (s, 1 H), 2.94 (s, 2 H), 2.52 (br s, 1 H), 2.35 (br s,
' 1 H), 2.26 (s, 3 H), 2.04 (s, 3 H); >*C NMR (CDCl3, 100 MHz) § 170.1, 135.3, 131 4,
128.6, 123.5, 57.2, 56.4, 49.3, 45.6; MS (EI) m/z 285 (M*+1). |

Example 45
30  N-[2-Fluoro-4-[(4-methyl-1-piperazinyl)sulfonyl]phenyl]acetamide
To solution of 4-(acetylamino)-3-fluorobenzenesulfonylfluoride (0.566 g, 2.4 mmol) in dry

tetrahydrofuran (5 mL) was added N-methylpiperazine (0.25 mL, 2.3 mmol) and



WO 03/ 004472 PCT/ SE02/ 01339 57 col umm chr omat ography on silica using

net hyl ene chloride /nmethanol, (9:1), as the eluent to give 0.62 g (42%

yi el d) ofwoDhe/0044r1 e conpound as white crystals; 'H NVR ( CPCIBEN2I0G39 MHz) 6
7.68 (d, J =8 Hz, 1 H, 7.58 (d, J =2 Hz, 1 H, 7.40 (dd, J =8, 2 Hz, 1
H, 3.10 (br s, 4 H, 2.61 (br s, 4 H562.46 (s, 3 H, 2.33 (s, 3 H;
13CNWR (CDC13, 100 MHz) 6 5 139.8, 134.6, 134.0, 130.8, 129.7, 126.6,  53.8,
45.5, 45.4, 23.3; M5 (TSP) 333 and 335 (M++1). Exanple 48

2- Fl uor o- 4ri¢thfrai@id (0! 52/ mb) 16 trdas 1N cbSkh tfaﬁPé’ﬂaiu?@ NHERARNPE wad Btirred at room
N-[ 2- Fl uor o- 4-[ (4- et hyl -1 - pi per azi nyl ) sul fonyl ] phenyl ] acetam de (0.724 g,
2.3 mmol ) t¢mpasaiure {80 5 diys ab@uhémhaateadeto 60VAsfoh 2 daysd The niididreOvioroodd toi n.  The
solution was cooled to C and aqueoys conc. 469 added dropw se
it ¢ ne Teon e i e P O T doRE e PRI aGn pot Hiered

m xt ure
was stifreehshdd wRR EbIH SIS lifort R andQirfdh T V88 to ERE 007RY @5%§ri€m§*@fswe
filtered and washed wth 'cold water to give 0.484°g (75%Vyield) of the 15
title sonmpitlamdmasural asfa whits sodids tH NVIR 1EDNER, ¢@ORIEN) 58065 (vi2) HS 748, Cm 2
H, 6.89 L H., 4,91 (br 2 H_,. 3.0l (br s, 4 2.56_(pr.s, 2 H,
> 29 (5. IDiI6 5G4 BIE (2bD Wi B)-250, 613 16 6ud o Peanis
125.1, 12% 2 : 1 . 4148. 0, 4 D, e A5. 0,
159 1B (ER WM R LI IS Pet s i Gt B AR 1183 s

1- [ (4- Br on5.3; $4.8,0¢70p 619y 24 .6 UMISOEBIP) ntz Bred (M1l per azine To a sol ution of
2-fluoro-4-[(4-nethyl-I|-piperazinyl)sul fonyl]benzenam ne (0.430 g, 1.57
mmwl) in HBr (5 nm., 46%in water) was added sodiumnitrite (0.13 g, 1.89
Mol )i NExXYRE 462 ML), dropwise at 0-5 C. After 30 min of stirring at 0-5
C, QuBr (75 mg, 0.52 25 mmol) in HBr (1 nlL, 46%in water) was added

dropwi se Zfvethyd-4r[¢4-uiethylpiperadivleysadfonyRanilined at 70 C for 1 h. Cold

wat er and ,i ce was added .and.t he _sol ution. al kal yzed. wi.th _saturated
NaCO8 (ag)® Séﬁaenﬁloﬁlrog rRpgPlIeRE S-S H’@cﬂmd\?@glvgaggr“yrﬂ?ﬁgfrhp’éo%g BE{P‘?{ i oned
bet ween WedIgrand NMINIERNBIY ESEN £1HO (0.8 eaL) WA rvAb. 1 TBNEEE t0\8iFe B MbASCI R t h

met hyl ene_chloride (3 tinmes), the conbined organic phases were dried
(MgSO4)  ande sQlaprasestiapatated andbagesulting gsidarives wasensgdiif i ed by col um

1o o0 AN 0 . 0G0 R A B i AR Bl S st

was added carefully, and the resulting mixture was stirred at room temperature for 45 min.

The solvent was evaporated and the crude product was purified by column chromatography
using methylene chloride/methanol, (9:1), as the eluent to give 6.34 g (44% yield) of the
title compound, "H NMR (CDCl3, 400 MHz) 8 7.39 (m, 2 H), 6.66 (m, 1 H), 4.07 (s, 2 H),

20 3.06 (brs, 4 H), 2.58 (brs, 4 H), 2.33 (s, 3 H); 2.15 (s, 3 H); °C NMR (CDCls, 100 MHz)
0 149.6, 130.6, 128.1, 123.3, 122.0, 114.2, 54.3, 45.9, 45.8, 17.7.

Example 47 '
1-[(4-Bromo-3-methylphenyl)sulfonyl]-4-methylpiperazine

25 A solution of sodium nitrite (0.385 g, 5.58 mmol) in water (2 mL) was added dropwise to a
stirred solution of 2-methyl-4-[(4-methylpiperazin-1-yl)sulfonyl]aniline (1.2 g, 4.45 mmol)
in HBr (aq. conc. 17 mL) and water (10 mL) at 5 °C. The resulting mixture was stirred at 5
°C for 30 min and a solution of CuBr (0.332 g, 2.31 mmol) in HBr (aq. conc. 12 mL) was l
added. The resulting mixture was stirred at 5 °C for 20 min, and at 70 °C for 1 h. The

30  reaction mixture was allowed to cool to room temperature and ice was added carefully to

give an orange precipitate. The crystals were collected, washed with water and purified by



WO 03/004472 PCT/ SE02/ 01339 58 beige colored solid: 1H NVR (CD3CN, 400
M) S7.86 (m 1 H, 7.57 (m 1 H, 7.47 (m 1H, 2.99 (t, J =5 Hz, 4
H 2.38 (Wpo3joetdB2 Hz, 4 H), 2.18 (s, 3 H; 13C NVR ( CD3CNPCIGEO02/MB339
6159.8, 157.3, 136.9, 136.9, 134.4, 124.4, 124.4, 117.0, .115.6, 115.4,
114.1, 113.9, 53.4,45.7,44.5; M5 (ESP)5mhz 339 (M+l). 5 Exanple 50

4-[ (4- Met hyl pi perazin-1-yl)sul fonyl]-2-(trifluoromethyl)aniline

Chl orosul fonic acid (6.5 nL, 96 mMmmvl) was added to 2-(trifluoromnethyl)

ani l'i ne ( gol@nifchromftoBFPBhyY okl Bilies ushd fetiyenehMriR /Medhdid(ot Nas hBslushoWM Y
di ssol ved upon heati n%. The 10 m xture was heated at 60 C for 2 h, allowed
to cool t& EyeManiidlayighd obihg tilesopwanedias white ciystelst d1 MR (GD@hi #@0 sol i d.

The solid i e , QLS [ e h ran d
et nyl pMERA TR G 2Bz 1 b TR I Dz eghal Y I uSh ity 1ka0e ves
stirred ap,s0 t r 1 B, a3 S ted to
give the Cruae D ont 48, o B8 (I R s M e IR &, P
usi ng et hyP.8nE34oth 164100 €38, 1296t hah6) 53.8,9:519, 4585 28 BeMS TSPy 33mmel 3414 ¢
(3% yield) of the title conmpound as white crystals: 'H NVR (CDC13, 400
Miz) 6 7. th 1 1), 7.62(m 1 H, 6.78(d, J =9 H, 1 H, 4.68 (br s,
2 H, 3.04 (br s, 4 H, 2.52 (br s, 4 H, 2.30 (s, 3 H. Exanple 51 20 1-{
[ 4-Brono- 3-(trifluoromethyl)phenyl]sul fonyl}-4-nethyl pi perazine The title
conpound Hasmpled4dhred as described for Exanple 47 using 4-[(4-

R | o RS AR b R0, (6 L '
7.74 (,6d, N[2F18or-44-the L-%-pg)eia%ié{y?rsul%nyﬂgg}:%yl]?acg’@mﬁdy 0324%, 2B mboB4n (S, 3

H); 13C NWVR (CDC13, 100 1, 2571 131.6, 126.9, 123.4, 120.7,
53. 7, 45. 2HA8 (30 mis 18 %S) v3eT) waslh@8al 4tNHO 2§ for B enip| The5@lution was cooled to 0

1-[(4-Brognp-2-fl uoro:5- hyl phenyl ) syl f onyl ] - 4- net hyl pj per azi ne
2- Br ono- 4% Iaﬁ‘é) F%Qﬁoyﬁ‘e“gf?%eﬁ% éE%}){’\?S §86‘?d7‘£>ép}‘h‘?ﬁlu)ml SE]SEP%EFaF]EFdd’It_Sand 30
chl or osul fani ﬁre@%ﬁﬁt&@as&‘érrﬁed. Fhe ShiHR! Wad @il a?%&f? ?é?l%%ur-g%r f@%ﬁﬂ {nahn
mxture was allowed to warmto roomtenperature after 10 mn and stirring
was cont i thegaedipitat@®asfiticred and washed with cold water to give 0.484 g (75% yield) of the
15 title compound as a off-white solid: "H NMR (CD;CN, 400 MHz) 6 7.31 (m, 2 H), 6.89
(m, 1 H), 4.91 (brs, 2 H), 3.01 (br's, 4 H), 2.56 (br s, 2 H), 2.29 (s, 3 H); '*C NMR
(CDsCN, 100 MHz) § 150.5, 148., 140.6, 140.5, 125.1, 125.0, 121.9, 121.9, 117.0, 115.1,

115.0, 114.7, 114.5, 53.1, 45.0, 43.9; MS (ESP) Wz 272 and 274 (M*+1).

20 Example 49
1-[(4-Bromo-3-fluorophenyl)sulfonyl]-4-methylpiperazine
To a solution of 2-fluoro-4-[(4-methyl-1-piperazinyl)sulfonyl]benzenamine (0.430 g, 1.57
mmol) in HBr (5 mL, 46% in water) was added sodium nitrite (0.13 g, 1.89 mmol), in
water (2 mL), (;lr,opwise at 0-5 °C. After 30 min of stirring at 0-5 °C, CuBr (75 mg, 0.52

25 mmol) in HBr (1 mL, 46% in water) was added dropwise and the resulting mixture was.
stirred at 70 °C for 1 h. Cold water and ice was added and the solution was alkalyzed with
saturated NaCOs3 (aq) and a precipitate was formed. The water mixture was partitioned
between water and methylene chloride. The water phase was extracted with methylene
chloride (3 times), the combined organic phases were dried (MgSO,) and evéporated in

30  vacuo. The product was puriﬁed by column chromatography using methylene chloride

/methanol, (95:5), as the eluent to give 0.256 g (48% yield) of the title compound as a



WO 03/ 004472 PCT/ SE02/ 01339 59 The reaction m xture was then warnmed to 80
C and stirred for 3 h. The reaction m xture was cooled to roomtenperature
and sl owwoOadaed7t 0 an i ce/water m xture. The precipitatePCrsE0zdIS3D] ved in
a nmet hyl ene chloride/tetrahydrofuran m xture, (10:1, 60 nlL), and washed
with a saturated sodi um hydrogen carbongge solution. The organic |ayer was
dried over 5 magnesiumsulfate. Filtration and renoval of the solvent in
vacuo yielded 1.3 g of the «crude sulfonchloride that was dissolved in

t et r ahydr @biseaBlofedolth) 'HRGIR 9eDsANt foPMEz) B7. dethy ﬁ;,gggp e%ﬁ, negy, 2,471, Was

added and stirring was continued for 30 mn at room ature. A
sat urate ddie899 (sdai HlizhydHREAF St d Ko LutS (o/8 H20 GINMREEDgdNeth0 and

th i xt ted with methyl hlgoride. Th ic |
e S g T TR £ U6 T B G S o
vacuo 9aV%3@-ﬂﬁ§P9H,;%@KE@PY%$%3§@%RFﬂHFd by chromat ography on silica gel

using a gradient’ et acetate to ethy acetate/ nethanol, (1:1), as the
el uentsto give 1.09 g (39%yield) of the title conpound: 1H NWR (DVSO d6,

400 MHz) 7.8? d J =10 Hz, 1 H, 7.72 (d, J =8 Hz, 1 H, 3.04 (m 4
H, 2.38 M&g 2.34 (m 4 H), 2.14 (s, 3 H; M (ES) mz 352 (M#+1). 15
Exanpl e 53. Egﬂg%ﬁﬁ,lm - 4- et hyl pi i
Thgn}tji 1(:31 e%c[(()‘ir;%%ﬁ}gﬁi S %rﬁelg%rr%e a?m£§0r| Hé@“%%‘?“é&gﬁ%l 2E52¥ug: ﬁgram "
2- br ono- 1 Chlordiutfenivydcbbitzemd,, 9¢ mehal) $29addeH tNRRtRME@eHy])400nd42) mB, 7. 71

, 2 H), 3.02 4 20.H), 2.48 (s,.3 H), 2.37.(s, ., 2.32 4 H,
514" (o) 400l Bechsfimingso ey RS L b Shd Rt aE e
Pi peri,gi nenikBrdwsh hedRoddt BIRL)foV2 8, ARRRM tb 90? %égédr%ﬁ%él??pé?gture and was poure

4- br ono- benzenesul fonyl 25 chloride 4.5 g, t n net hyl ene cﬂloride
(10 nmL) abver i toiee awkitesalidvdhesolid weslfiltérod off, Hissdlle€Hn(tetrghyofidan BOL) was

dded and st.rri .conti 10 nin. T ic ph
Separ ar od "Il MR BaTeier e P el BRI Ve . TS Sl B 1o
(aq) (1 Metidkéd atlsdord Msmp@hi@re fof 26 ndhdaAitke RIS WRSvAldrRed (osgdé Hocaldef ate) -

and the solvent was evaporated to give 5.1 g (96%yield) of the title
conpound adictRuikcasion by .coBun dTommRe(apby vasilica uodg vkethyleneiddord®, 132. 16,

129. 0515 1getﬁ§nol,d(§f1§,zas tgé el%'nt g%ée 6.41;14 'é’%% yield) of the title compound as white

crystals: 'H NMR (CDCls, 400 MHz) § 7.79 (m, 1 H), 7.62 (m, 1 H), 6.78 (d, J = 9 Hz, 1
H), 4.68 (brs, 2 H), 3.04 (br s, 4 H), 2.52 (brs, 4 H), 2.30 (s, 3 H).

Example 51

20 1-{[4-Bromo-3-(trifluoromethyl)phenyljsulfonyl}-4-methylpiperazine
The title compound was prepared as described for Example 47 using 4-[(4-
methylpiperazin-1-yl)sulfonyl]-2-(trifluoromethyl)aniline: yield 32%:; 'H NMR (CDCls,
400 MHz) 6 8.02 (d, /=2 Hz, 1 H), 7.90 (d, /= 8 Hz, 1 H), 7.74 (dd, J = 8,2 Hz, 1 H),
3.13 (brs, 4 H), 2.57 (br s; 4 H), 2.34 (s, 3 H); >*C NMR (CDCl;, 100 MHz) § 136.1,

25 135.6, 131.6, 126.9, 123.4, 120.7, 53.7, 45.2, 45.1; MS (ES) 387 and-389 (M*+1).

Example 52
1-[(4-Bromo-2-fluoro-5-methylphenyl)sulfonyl]-4-methylpiperazine
2-Bromo-4-fluoro-1-methylbenzene (1.5 g,7.9 mmol) was cooled to 0 °C and

30 chlorosulfonic acid (1.85 g, 15.9 mmol) was slowly added. The feaction mixture was

allowed to warm to room temperature after 10 min and stirring was continued for 30 min.



(ES) mz 304 and 306 (M++l). WD 03/004472 PCT/ SE02/ 01339 60 The foll ow ng
Exanpl es, 55 - 57, were synthesized as described for Exanple 54: Exanple
55 1-[ (4-wooaoptaenyl ) sul fonyl ] pyrrolidine 5 Starting nmat @CII&ES2/01339
pyrrolidine and 4-bronobenzenesul fonyl chloride. Yield 98% as a white
solid: 13C NWR (solvent, 100 MHz) 5 135593, 132.17, 128.84, 127.39, 47.84,
25.13; M5 (ES) mlz 290 and 292 (M++1). Exanple 56 10

1-[ (4-Brono- 2, 5-di fl uorophenyl ) sul fonyl ] pi peridine Starting materi al s:

i peridin -b e I Yi ite
pi per | quzlgg%cgylgﬁgﬁgm%mg tgérywmﬂ %% @eﬁlﬁ sfuﬁgg kog, b e 2R oASniRurd
1-[( 4I B(r]I ONS zogedi id ﬂoumtempangjr? lsmd ilogrw e}dnly:d It@?u} ﬂbﬁ?&leltes'ﬁlﬂlbctlirglq{'mqtrﬁjlipg&itg o

rroli dl ne n 4- [ ono 5 | robenzenesu ony C ori ae yi e 0
ﬁ/é (ES) m™as %12560 146 lr@@eémmay hlog %(Fﬁﬁllaéy%ﬁw mistirep(jOyd, 60 mL), and washed

4-1(4-bro
4D ety A Ok SO B Py BIcReh BARac SHOROR A B finic loyerwis dfed over, 1
( 0.317s54q, n]lagd&slurmmlfz)te Maékratidal end temevab of the el verlin v Acwo }Oélded 1.3 g of the

I fonyl ] pi perazi ne

[ (4-brono ) (0.40 1.31 mmol) in .
t et r ahydr Sﬂﬁlp 1@ Hidy thahyas Hisselysdim tieﬁgh%r%iwma&)sapfi cpelad &1 0 P
t t : duct
pﬁiﬂ"?{Zd”E@eté@ﬁ?ﬁ%%?%gﬁﬁ%é‘%%@d;%@%ca"3%?’9%%0?%%9 R S b Lot e,
(2:1), astenygerahneeAtsatuoateageols ﬁﬂﬁumglydﬂ@%qairlﬁindbe s@futiohqzm nﬂJ)@vas qui)a:ﬂmd 1H

NVR (CDC13, 400 MHz) S 7.70 3,52 Hz4
H, 2 08 f“ﬂd 1§ T XEIT as g_xt{_qfte 1W1g2m(3Hé1yIQ§1e R%lo%g'@ Wrgm&ayer »&lesodrl

154. 3,54 13§0cﬁum]s§ﬁatz Flilt?a%oﬂané-?éncﬂval 8Pthé ’soﬁ@nth vacho av§ r
1- (4- Bronmobenzoyl) - 4- met hyl pi perazi ne WD 03/ 004472 PCT. SE02/01339 61

purified by chromatography on silica gel using a gradient ethyl acetate to ethyl
acetate/methanol, (1:1), as the eluent to give 1.09 g (39% yield) of the title compound: 'H
NMR (DMSO-d6, 400 MHz) 6 7.86 (d, J = 10 Hz, 1 H), 7.72 (d, J = 8 Hz, 1 H), 3.04 (m, 4
H), 2.38 (s, 3 H), 2.34 (m, 4 H), 2.14 (s, 3 H); MS (ES) m/z 352 M +1).
15
Example 53 )
1-[(4-Bromo-2,5-dimethylphenyl)sulfonyl]-4-methylpiperazine
The title compound was prepared as described for Example 52 using 2-bromo-1,4-
dimethylbenzene, yield 32%: 'H NMR (DMSO-d6, 400 MHz) 6 7.71 (s, 2 H), 3.02 (m, 4
20 H), 248 (s,3H),2.37 (s, 3 H), 2.32 (m, 4 H), 2.14 (s, 3 H).

Example 54
1-[(4-Bromophenyl)sulfonyl]piperidine
Piperidine (3.0 g, 35.2 mmol) was added to a solution of 4-bromo-benzenesulfonyl
25 chloride 4.5 g, 17.6 mmol) in methylene chloridé (10 mL) at 0 °C. The mixture was stirred
for 2 h, NaOH (aq) (1' M, 5 mL) was added and stirring was continued for 10 min. The
organic phase was separated and diluted with methylene chloride (40 mL), washed with
HCI (ag) (1 M, 10 mL) and water. The organic phase was dried (sodium sulfate) and the
solvent was evaporated to give 5.1 g (96% yield) of the title compound as a white solid: -
30  *C NMR (solvent, 100 MHz) § 135.33, 132.16, 129.05, 127.48, 46.82, 25.04, 23.34; MS
(ES) m/z 304 and 306 (M*+1). ‘



4- Br onobenzoic acid (3.0 g, 14.9 mml) was dissolved in refluxing thionyl
chloride (35 nlL) and the solution was heated under reflux for 1 h and then
cool ed t owpmamvs4enper at ure. The sol vent was evaporat ed, @ocTSEapo33dt ed wth
toluene (3x40 nmL), and the resulting solid was dried in vacuo. The solid
was di ssol ved in nethylene chloride (18601), cooled on ice 5 bath, and

1- met hyl pi perazine (1.5 nL, 13.6 nmol) was added dropw se to give a solid.
Met hyl ene chl ori de/ K2C03 (saturated, aq.) was added and the aqueous phase

was ext r adiigcfolleividy Feiriples, ¥ -C341, erél synthbsizaasiddedh &l B2Exaniplasses wer e
dried over Na2SO4, filtered, and the solvent was evaporated to give 3.86 ¢
(91% vyield) of the titIe corrpound: "H NVR (DVBSO-d6, 300 MHz) 8'7.64 (d, J

:8H2,M 8 Hz, 2 H), 3.59 (m 4 H, 10 2.34 (m 4 H),
2.21 (s (ES) 283 and 285 (Mt+l). Exanple 60
3-(4-Br onﬂpﬂ@m;n)ophenﬁpdwﬂonyl]pﬁiroﬁhlme A m'xture of p br ormphenol (0.5 g,

2.89 mol ), 1-neth pyrrolldlonoI(O 38 ml
tri phedyl MBEF‘}?@”@@ g:irr@h 13e WWWWR/&?%F@@W@HOQ@P Xr‘\ﬂ?&?% aWhlte

tetrahydr QBH a"b Wﬁkéﬁé’é&ﬁ o OCMﬁS!) § 938951351 ot l'i]%’é 8@219‘?“39%38%52%31%9

m, 3.47 pwW se and9 'he reé trig mxture’was & red at
roomterrpeéE&lm/zeZ%\mdﬂQ@I(uM +1)The sol vent was evaporated and t he reS| due
parti oned between water and ethyl acetate. The organic phase was washed
twice with water, dried (MJSOX) and the solvent was 20 evaporated. The

pr oduct \N@(a%;mgfsged by col um chromat ography on silica using nethylene
chl ori de/ methanol, (98:2), as the eluent to give the title conpound as a

cl ear 10i | 1-i#iBapmor2;Sidiflaoroptienyl)sulfandipiperidinel d 77% 1H NVR ( DMSO- d6 400

MHz) 8 7. d.J =

5 7% (m %@ mg Exa%eﬂla sn?lpfhflbnel%dggr?rﬁ? &dfi dﬁ%buoro%e%hﬁﬂlﬁéy]r_&ﬁqu 9%@ a(s§ 3 H) |
1.73 (m ivHrBesoﬁ@@/INNBSXMd%@@MW#@ 165.6, 25 132.1, 117.3, 111.7,
76.9, 61.6, 54.5, 41.6, 32.2; M5 (ESP) mlz 258 (Mt+1). Exanple 61

tert-Butyl 4-[2-(4-br ormphenoxy) et hyl ] pi perazi ne-1-carboxyl ate Di et hyI

azodi carb 1.72-m., 10.9 mml) was added dropwi se to a cooled (0C
30 soluti Exh l@S’ft butyl 4-(2-hydroxyethyl) pi perazi ne-1-carboxyl ate

(2.10.19, 9-[¢4 il&min,o2ﬂdﬂhﬁdmpﬂeﬂyl)sumyl]@rrﬁhdﬁboorg Med. Chem 1997, 5,

693.), henol heny| phosph 3.10 g
1176 ol S BeraRiscPEraidie fid0H-HEo il Desroby Boa SR sEB%nt%@é%g

97%: MS (ES) m/z 326 and 328 (M"+1).

Example 58
20  tert-Butyl 4-[(4-bromophenyl)sulfonyl]piperazine-1-carboxylate

4-Dimethylaminopyridine (16 mg, 0.13 mmol) and di-fert-butyl dicarbonate (0.317 g, 1.45
mmol) was added to a stirred solution of 1-[(4-Bromopﬁenyl)sulfonyl]piperaiine (040 g,
1.31 mmol) in tetrahydrofuran. (12 mL) and the resulting mixture was stirred at room
temperature for 30 min. The solvent was evaporated and the crude product purified by

25 chromatography on silica gel using heptane/ethyl acetate, (2:1), as the eluent to give 0.506
g(95% yield) of the title compound: 'H NMR (CDCl3, 400 MHz) 6 7.70 (m, 2 H), 7.61 (m,
2H),3.52 (t,J =5 Hz, 4 H), 2.98 (t, J = 5 Hz, 4 H), 1.42 (s, 9 H); BCeNMR (CDCls, 100
MHz) 6 154.3, 134.7, 132.7, 129.4, 128 .4, 80.7, 46.0, 28.5.

30  Example 59
1-(4-Bromobenzoyl)-4-methylpiperazine



62 resulting mxture was stirred at roomtenperature for 23 h and the

sol vent was evaporated. Purification by chromatography on silica using

met hyl enewohiBood4de/ met hanol /tri et hyl am ne, (95:5:0.1), a®Criseorézent gave
0.50 g (14%yield) of the title conpound: 1H NVR (DVMSO- d6, 300 MHz) S 7.43
(m 2H, 6.9 (m 2 H, 4.06 (t, J =66Hz, 2 H, 3.30 (t, J =5 Hz, 45
H, 2.69 (t, J =6 H, 2 H, 2.42 (t, J =5 Hz, 4 H, 1.39 (s, 9 H. The
foll owi ng Exanpl es, 62 - 65, were synthesized as described for Exanple 61:

Exanpl e 62-B&mobenzoic acid &3.0 g, 14.9 mmol) was dissolved in refluxing thionyl chloride (35
tert-Butyl 4-[ 2- (4-brono-2, 5-di fl uorophenoxy) et hyl | pi per azi ne-1|-carboxyl ate

Starting mHbendshe soutipnoyes-lzasdginfénreflopfreddi andthed cod@bio robmNXNRP(EONBO- d6,
200, 119 e Tyl cgfooadsslo ok B335 (5 s b neSetimsbolly
4 H), 1.3%akdrie@inH)acud/BHeEd)id 4vhd danelvé®h méthbisae chidBIEXRRLE cfSed on ice-
4-[ 2- (4-Bronp-2, 5-di fl uorophenoxy) et hyl ] norpholine Starting materi al:

4- br on®- 2 bathgard hmeﬁw&{éa@aziaﬁﬁl-in@z-lﬁﬁdnmgbevaswdﬂcd)dq@pgﬁagﬁe ggfgia@?ud.li5%8. % g
6 = 11 Kz _ —
e, 11y, Mg e Cabiiea, A5y by pdacftnadngluedus gl ity 2 §
H)

Hz, 2 H), withdfiethjlenalctioride. Hhe cémbined brae@ic(phased wire dFRSABRIrNBY0,, filtered,
1-[2- (4-Bronmo- 3, 5-di met hyl phenoxy) et hyl | - 4- net hyl pi perazine 25 Starting
mat er i al : 284 (e SARVERY 35 SY@PeIRied-1a BPie el yighkh of thsdils gpmpoged: WNMR et

al, J. A . 1 2RQr - 3a- di |.ph |, yield
o4 11 NPT ga RS T 8 M 20D NG PR3y (i SRR, )
2.65 (b, 2.34 (@, Ha]), 22Hys, 321464S (BS) 283khd 285U 4m. 10 H), 2.14 (m 3 H. 30
Exanpl e 65 1-[2-(4-Brono-3-net hyl phenoxy) et hyt ] -4- net hyl pi perazi ne WD

03/ 004472 PCT/ SE02/ 01339 63 Starting nmaterial:

2- (4- et hEleh.@fé’ﬂ)Zi n-1-yl)ethanol (described in: Ide, W S. et al, J. An.

3-(4-Bromophenoxy)-1-methylpyrrolidine
A mixture of p-bromophenol (0.5 g, 2.89 mmol), 1-methyl-3-pyrrolidionol(0.38 ml, 3.47
15 mmol) and triphenylphosphine (0.91 g, 3.47 mmol) was dissolved in anhydrous
tetrahydrofuran (8 mL) and cooled to 0 °C. Diethyl azodicarboxylate (0.55 ml, 3.47 mmol)
was added dropwisé and the resulting mixture was stirred at room temperature overnight.
The solvent was evaporated and the residue i)artioned between water and ethyl acetate. The
organic phase was washed twice with water, dried (MgSOy) and the solvent was
20  evaporated. The product was purified by column chromatography on silica using
methylene chloride/methanol, (98:2), as the eluent to give the title compound as a clear oil
which crystallized on standing, yield 77%: "H NMR (DMSO-d6, 400 MHz) §7.36 (d, J =
9 Hz, 2 H), 6.80 (d, J = 9 Hz, 2 H), 4.83 (m, 1 H), 2.73 (m, 1 H), 2,64 (m, 1 H), 2.59 (m, 1
H), 2.34 (m, 2 H), 2.25 (s, 3 H), 1.73 (m, 1 H); *C NMR (DMSO0-d6, 100 MHz) § 165.6,
25 132.1,117.3,111.7, 76.9, 61.6, 54.5,41.6,32.2; MS (ESP) m/z 258 (M"+1).

Example 61
tert-Butyl 4-[2-(4-bromophenoxy)ethyl]piperazine-1-carboxylate

Diethyl azodicarboxylate (1.72 mL, 10.9 mmol) was added dropwise to a cooled (0°C)
30 solution of tert-butyl 4-(2-hydroxyethyl)piperazine-1-carboxylate (2.10 g, 9.1 mmol;

described in: Xue, C. B. Bioorg. Med. Chem. 1997, 5, 693.), 4-bromophenol (1.58 g, 9.1

mmol), and triphenylphosphine (3.10 g, 11.9 mmol) in tetrahydrofuran (30 mL). The



Chein. Soc. 1954, 76, 1122) and 4-brono- 3-net hyl phenol, yield 83% 1H NWR
(DVBO- d6, 300 MHz) S 7.42 (d, J =9 Hz, 1 H, 6.97 (d, J =3 Hz, 1 H,
6.72 (dd,woos/0478 Hz, 1 H), 4.03 (t, J =6 Hz, 2 H), 2. ®ET(SEP2/01339 6 Hz, 2
H, 2246 (m 4 H, 2.29 (m 7 H, 2.14 (s, 3 H; 5 M5 (ES) 313 and 315
(Mt+1). Exanmple 66 1-[2-(4-Brono-2,5-dighl uorophenoxy)ethyl]pyrrolidine A
sol ution of 4-brono-2,5-difluorophenol (0.36 g, 1.7 mol),

1-(2-chl oroethyl)pyrrolidine 10 hydrochloride (0.38 g, 2.2 mml), and

pot assi umrggil b@ureQva Gtiffed 8t rdof®Bmberafhir&NdY 28I HRINMNE EQVARILvAphPaBl) Was

stirred at_ 80 for 16 h. The solution was cooled to roomtenperature,
vat er was Padidisatiemby @hi@ma@a@@hs opldisa upiag mesthylerst chtbridefthethamtdiethdamine,

Col uene (4030 BERHSHERY: DTN LRI ol RAR R Birouit o SRR AR i ve

0.51 9 t b
0.51 ?dg H&g@(ﬁemﬁ?@fﬂjﬁﬁh zﬂb%dﬁ(n@@gm?r(@s(twg\l&ﬁ ﬁ'ﬂﬁ%@@t ﬁ%H%’{# L

Hz, 2 B), I, 2@9((t,J J6Hz621=12,,2<226ﬂ)1 215204@1&) 189H3,,9 H). 67 (m 4 H) . Exanple
67 5-Brono- N, N-di met hyl t hi ophene- 2-sul f onam de 20
5- Br onot hi ophene- 2-sul fonyl chloride (1 g, 3.8 nmol) was dlssolved in

t et r ahy dr aftyf fllow{n2OEfmpiad) 21165, St byt RedtRl £AREES PR l&angbmihyl am ne

(8 nL, 2 Min ethanol, 16 nmol) was added and stirring was continued for
20 mn. The reaction nlxture was allowed to warmto roomtenperature and

wat er (Zoggééuaggzethyl acetate (40 nL) were added. The.layers were
separ at ed aqueous | ayer was extracted with ethyl acetate. The 25

conbj ned e¢rgBuityl 4-EeHbrones-2, Sdﬂlﬂ&dr@lﬁhof@gﬂﬁ’ﬂbi{iﬁﬁﬂhééf-@rb&)}lﬁﬂeat ion and
removal of the solvent in vacuo gave a resi-due which urified by

col urm chP&HHESGIREHIRY 4oorror3.e-4liflypsorhgnal, yiekdioEht }h@M%l@ b, ¥et at e
(100: 0 - e Y/ f u a solid:
(100, (Bl heqtee frurk ST L) PL bl L5 o SOIPPYZS 5,
H, 2.77 630 @,H)E), ¥B3((ES)= 6z, 2H), 208! (B 72H) Mt39(s, 9 30; kR a268nd #23 - But y|
4-(5-bron?-2-furoyl)piperazine-I-carboxyIate WO 03/004472 PCT/ SE02/ 01339
15
Example 63 '
4-[2-(4-Bromo-2,5-difluorophenoxy)ethyllmorpholine
Starting material: 4-bromo-2,5-difluorophenol and 4-(2-hydroxyethyl)morpholine, yield
55%: "H NMR (DMSO-d6, 300 MHz) § 7.68 (dd, J = 11, 7 Hz, 1 H),7.39 (dd,J=11,8
20 Hz,1H),4.18(t,/J=6Hz,2H),3.56 (t, J=5Hz,2H),2.70 (t, /=6 Hz, 2 H), 2.46 (t, J =

5 Hz, 4 H), 1.18 (m, 2 H).

Example 64
1-[2-(4-Bromo-3,5-dimethylphenoxy)ethyl]-4-methylpiperazine

25 Starting material: 2-(4-methylpiperazin-1-yl)ethanol (described in: Ide, W. S. et al, J. Am.
Chem. ch. 1954, 76, 1122) and 4-bromo-3,5-dimethylphenol, yield 64%: '"H NMR
(DMSO-d6, 300 MHz) & 6.80 (s. 2 H), 4.02 (t, J = 6 Hz, 2 H), 2.65v(t, J=6Hz,2H),2.46
(m, 4 H), 2.31 (m, 10 H), 2.14 (m, 3 H).

30 Example 65 -
1-[2-(4-Bromo-3-methylphenoxy)ethyl}-4-methylpiperazine



1- (2- Furoyl ) pi perazine (2 g, 11.1 mmol ) and sodium acetate (1.8 g, 22 nmol)
were dissolved in acetic acid (40 nL, 0.7 mml). Brom ne was added

dr opwi se wod3ha7sol ution was stirred for 12 h. The sol uPCorsEMESI3p0OUr ed on
ice (300 n) and the aqueous solution was neutralized with solid sodium
carbonate. The aqueous sol ution was extbacted with 5 chloroform and the
conbi ned organic | ayers were dried over magnesiumsulfate. Filtration and
renoval of solvent in vacuo gave a residue, which was dissolved in

t et r ahydr Statiap materthlrd-j4- niathylpﬁpetrazbmtlyylyhtltiabbm&@drmeﬁ 2n:ddg W12, emahly) Amas
added and he reaction_m xture was stirred_ for mn at, roomte erature.

The sol verftéihgo¢-didetd-ilh22)20d4 @ﬂ@ot%@etqy&heﬂ%ngkg%f TH NMR BYMSG-um

chr omat ograp nt h

(1 100 - S Br TN T 5 B P, DL 0 Bl b 7768 TR SR 1D
conmpound aaSO3a(tV\IH=66H:§QIHpI2 65Pdt NWHMH)®46€IQO4MT|ZZZ@(I‘5 ’BH) (om4 &, .ﬁH 6. 24
(m 1 H :; 4 H, 1.31 (s, 9 H; (S)n12359and
361 (l\/P+1)MS'fﬁ§) ]cﬂ@ItS]vﬁlﬁdMEﬂ'é}ml es 69 - 71 were synthesized as descri bed
for Exarrpl e 7: 15 Exanple 69

3- Et hyl - 4- [ (4- met hyl pi perazi n-1-yl ) sul fonyl ] phenyl boronic acid Starting

mat er i al : Exaniple 660nmo- 2- et hyl phenyl ) sul fonyl ] - 4- et hyl pi perazi ne, yield

55% 'HN d,.J = I , .73 1 , 7.63

(d,oJ = % r%f’%) %"R Féyll?yellol'(dqﬂw = ngz (,S 2. 6|E_SD(m 4
, 0 , ,mg\(g

51214 :2% 413(8& sol§t1(!)'19 ofﬁﬂ-bg)zn(.( Q,S d%gléox‘gpllfglolg), 11’;)”;;1 1(&%%%%9@%‘@%%}3 le.

70 25 10 hydrochlor1de (0.38 g, 2.2 mmol), and potass1um carbonate (0.86 g, 6.2 mmol) in N,N-

L e B ARl 0 LSRG LT G oRrorst B e on ¢ e
} - 4- et hy lrpbrR@EBBdriRire, Waked Ivehs @d38d alht%/ﬁ?qde@%gmse 429 eMﬂZ&e(ﬁwﬂh ﬁi%tl{ neJ = 8

Hle),762(m2H) 3.19 (m 2.47 (m 4 H),
NVR ( CD30phlorgle. M9or@1mbommg32as¢s W@@oevapomza@l, q0- en@@ra@ed wzs tcSuermz(s&x@

120. 7, 55 611413‘)33& ég %xtg’nrgp%d%§%)ﬂeﬁ' 'u{'l&er%ggudnlw g‘l)ve O‘?Sq gV@793{'191%14? %e title

PCT/ SE02/
15 compound: '"H NMR (DMSO-d6, 300 MHz) & 7.68 (dd, J = 11, 7 Hz, 1 H), 7.37 (dd, J =

10, 8 Hz, 1 H), 4.15 (t, J = 6 Hz, 2 H), 2.79 (t, J = 6 Hz, 2 H), 2.50 (m, 4 H), 1.67 (m, 4 H).

Example 67
5-Bromo-N,N-dimethylthiophene-2-sulfonamide

20 5-Bromothiophene-2-sulfonyl chloride (1 g, 3.8 mmol) was dissolved in tetrah}'}drofuran
(20 mL) and the solution was cooled to O °C. Dimethylamine (8 mL, 2 M in ethanol, 16
mmol) was added and stirring was continued for 20 min. The reaction mixture was allowed
to warm to room temperature and water (20 mL) and ethyl acetate (40 mL) were added.
The layers were separated and the aqueous layer was extracted with ethyl acetate. The

25 combined organic layers were dried over magnesium sulfate. Filtration and removal of the
solvent in vacuo gave a residue which was purified by column chromatography on silica
using a gradient heptane/ethyl acetate (100:0 — 0:100) to give 1 g k97% yield) of the title
compound as a solid: "H NMR (CDCls, 400 MHz) § 7.31 (d, J =4 Hz, 1 H), 7.15(d, J =4
Hz, 1 H), 2.77 (s, 6 H); MS (ES) m/z 270 and 272 (M"+1).

30

Example 68
tert-Butyl 4-(5-br0m0-2-furoyl)piperazine-1-carb0xylate



4-{ [4-(tert-Butoxycarbonyl)pi perazin-1-yl]sulfonyl}phenyl boronic. acid
Starting material: tert-butyl

4-[ (4- br owophemal) sul f onyl ] pi perazi ne-1 -carboxyl ate, vyi el @¢CTS£02/01359 NVR
(CD3OD, 400 MHz) b 7.93 (m 2 H), 7.74 (m 2 H, 3.49 (br s, 4 H, 2.95 5
(br s, 4 H, 1.40 (s, 9 H; 13CNWR (CD3@p, 400 M+z) 6 156. 1, 135.6, 81.9,
47.3, 28.6. Exanple 72

2,5-Difl uoro-4-(piperidin-1- yIsquonyI)phenyI bor oni c acid n- Butyllitium(13

m, 22.1 mp)j. p &

solution o 113?1‘?35%1?98‘2&5‘?%% Y\jf?glggécl)lg% sul eﬁ%‘gﬁf% Z?F%“‘Hg ’)55 g, 7.35
mol ) and dissolves dp aarpiylacidqratngl, (047 nghl). Bzorﬂmmwds)adﬂéu mbwetre@u& the solution
tetrahydrofuran under . nitrogen atnosphere. The reaction m xture

was stirreday WCQ%OW%.T@ splysion ayas dpuied 08 16eS00 AR dhe ueesselutionm
tenper at urgsg d@l%ralfz%g)mﬁ onh’soa% catB5ha 18’89 n@% us E(l)l{l{ %‘pg %‘%@rag%ﬁ%dhnue{j for

30 mn. Additiona ene C ride e ofganic 1s
phase was ckdsrhfstmaint Inhd—iﬁm‘t(mm orfg2flic idyersdwdvl dritth evﬁrrg@gﬂeﬁluﬁf@ﬂﬁte\/\ﬁ&raii’dned
(sodi um suI f at e@logd evaporated. The renaini ng residue was purified by

reversed pigdemo SRV Y ik yRGpO(EEY ] BYesifienyhich gras dlissatved @Frﬁlé}@é‘? 8RNt ri | e
i 1. 5 t MHz) 6
T

1.58 (m Mﬁ)stinﬁdﬁm F0rmin2at Eqm kEngeEByprenThe scS@ﬁmt(vMHéx)xoﬁ@l ﬁtvacxfoodnldmm ng

Ex I 73 .- h ed scrihed f e 72: . Exanpl e
73ar2rp SEB FPHS WQIS R‘%@Fﬁayl eli!:}?flo qug{)ar?g‘i")oﬁlt‘?gﬁ?lgﬁg?sd }eﬁt ghylst ar m) ng
mat erial © abefalcfrebaar: 205-0d: flbuparsqa@@myﬂt)@g %%S'Aggz% 9 e'ldfildi‘%e tifleel d 48% 1H
NMVR ( CD30D/ CDC13, (1:1). 400 . 6.23 (dd, J =

2, 2 Hz, romgpundassowhitg soid)H MMRJ(MOﬁ&I}OO MS1Z) §3).82 fm,zl BB I 1) .

Coerm! e 428 TSRSt Rt A S B EBE BB e SAEBAL 0%

gel colum using a gradient of methylene chloride to nethylene chloride
/ et hanol , ] gave WO 03/004472 PCT/ SE02/01339 66 the title conpound as
a white s hqfo lowingExzanples 62- Kl erCrxmiBesipgan deseribhed fopExariple 7:

15
Example 69
3-Ethyl-4-[(4-methylpiperazin-1-yl)sulfonyl]phenylboronic acid
Starting material: 1-[(4-bromo-2-ethylphenyl)sulfonyl]-4-methylpiperazine, yield 55%:
'HNMR (CD;0OD, 400 MHz) & 7.78 (d,J=8Hz,1H),7.73(s, 1 H),7.63(d,/J=8Hz, 1
20 H),3.22 (m, 4 H), 3.01 (q, /=8 Hz, 2 H), 2.66 (m, 4 H), 2.40 (s, 3 H), 1.27 (t, /=8 Hz, 3
H): "C NMR (CDs0OD, 100 MHz) § 144.3, 138.1, 136.1, 132.3, 130.1, 55.2,45.8, 45.6,
27.6, 16.9.

Example 70

25 4-[(4-Methylpiperazin‘-l;yl)sulfonyl]-3-(trifluoromethoxy)phenylboronic acid
Starting material: 1-{ [4—bromo—2-(triﬂuoromethoxy)phenyl]sulfony}}-4-methylpiperazine,
yield 61%: "H NMR (CD;0D, 400 MHz) § 7.73 (d, J = 8 Hz, 1 H), ‘7.62 (m, 2 H), 3.19 (m,"
4 H), 2.47 (m, 4 H), 2.26 (s, 3 H); °C NMR (CD;OD, 100 MHz) § 146.6, 132.7, 130.7,
126.7,126.3, 125.8, 123.3, 120.7, 55.4, 46.7, 46.0; MS (TSP) m/z 369 (M*+1).

30



S 136.79, 133.50, 125.48, 47.19, 24.30; M5 (ES) mz 256 (M++1l). Exanple 75
5 4-(Pi peridin-1-ylsul fonyl)phenyl boronic acid Starting material :

1-[ (4- br owopheewsr) sul f onyl ] pi peridine, Yield 78% as a whi PETSED1/@339.3C NWR
(CDC13/CD30D (1:1), 100 MHz) S 136.35, 133.56, 125.84, 46.39, 24.87, 24.52,
22.76; M5 (ES).mz 270 (M++1). 10 Exanpks 76

4-[ (D nmet hyl am no) sul f onyl ] phenyl boronic acid Starting materi al :

4- br omo- N, N- di et hyl benzenesul f onam de. Purification by chromatography on

a silica qﬂagﬁﬂgqgm using a gradient nmethylene chloride to nethyl ene
chl ori de/ methanol, (2:1), as the eluent gave the title conpound, yield 60%

MBS (ES) nmiz{[4i(tereBotoxykarbpnylipiperszin-1y1]sulfonyl}phenylboronic.acid

4- ((Met hyl(-1-net hyl pyrroljdin-3-yl)am nq)suylf | ) phenyl boronic acjd To a
ol Ut on SFHB RIS R HEBHYE N oo T br Hory R PEg1 | 5am2sesul Fsham do
(333 20 w@g: 1HWIR) 140D § : r . ; l5) 4}
tetrahydrofuran (7 ng_c?j}\@/\b/é]ajs4bggvgﬂg%m;yga?§f IgltI?h? ﬁé:% 221¥}I{’,§'%T@9|§A%0 ’u2t'|950n in
hexaney' sgbosiyH)at 4078 9GT); FENNMIRXIOD-©DVAH0 MHEY § €56, Bt135638Cof 47.3.18.41 and
then heated to roomtenperature. 2 nL of water was added, and the m xture
was stirred for another 30 mn. A two-phase system has fornmed, where the

l'i ght phagg dhscarded. | g of celite was added to the aqueous phase and
t he sol ven‘[—a%gés\l&zs renoved by evaporation. Chromatography on silica using a

gr adi ent  2f5-Biflimroeh(gipdridindeylsafa@dd)pHenylboi-trinakid( 100%) f ol | owed by
rethanol (00%, e T bl et e (D UL 200 19 o e i) o
2 ol ATRLES (0 D Syt e L2, 18 o 7 VO
4- ((4- Acetryispprppyldpraie (4.3 ) 22/ fromgl) ip hemyrdortedhydadindn St ml) ngderat er i al
1-acetyl - dildodn RI-O0RRE "M R ANk RL BEE 84 0for Yo n(Emle (L Znmraturs as )
allowed to reach room temperature. HCI (aq) (5 mL, 2 M) was added and stirring was
continued for 30 min. Additional methylene chloride (100 mL) was added and the organic
15 phase was washed with HCI (aq) (20 mL, 2 M). The organic phase was dried (sodium
sulfate) and evaporated. The remaining residue was purified by reversed phase
chromatography (C-18) using a gradient water/acetonitrile to give 1.2 g (53% yield) of the
title compound: "H NMR (CDsOD, 400 MHz) & 7.41 (dd, J = 10, 5 Hz, 1 H),7.37(dd, J=
4,4 Hz, 1 H), 3.12 (m, 4 H), 1.58 (m, 4 H), 1,47 (m, 2 H); MS (ES) m/z 306 (M*+1)

20

The following Examples, 73 — 76, were synthesized as described for Example 72:

Example 73
2,5-Difluoro-4-(pyrrolidin-1-ylsulfonyl)phenylboronic acid

25 Starting material: 1-[(4-bromo-2,5-difluorophenyl)sulfonyl]pyrrolidine. Yield 48% 'H
NMR (CD3;0OD/CDCls, (1:1), 400 MHz) & 6.68 (d, J= 8 Hz, 1 H), 6.23 (dd, J=2,2 Hz, 1
H), 2.50 (m, 4 H), 1.31 (m, 4 H); MS (ES) m/z 292 (M*+1).

Example 74
30  4-(Pyrrolidin-1-ylsulfonyl)phenylboronic acid

Starting material: 1-[(4-bromophenyl)sulfonyl]pyrrolidine. Purification on a silica gel

column using a gradient of methylene chloride to methylepe chloride /ethanol, (1:1), gave



5 Exanple 79
4- (((2- D nmet hyl am no) et hyl ) (et hyl ) am no) sul f onyl ) phenyl boroni ¢ aci d

St arti ng watoanoal2 PCT/SE02/01339
4- br omo- N-[ 2- (di met hyl am no) et hyl | - N- et hyl benzenesul fonam de: M5 (ES) nmz
301 (M++1). 10 Exanpl e 80 66

4- ((3-Di net hyl am no) pyrrolidin-1-yl)sul fonyl)phenyl boronic acid Starting

material : 1-[(4-bronmophenyl)sul fonyl]-NN-di met hyl pyrrolidin-3-amne: M

(ES) m z BB Mmdoundld aFamold Sheld 70%: *C NMR (CDCl3/CDs0D (1:1), 100 MHz)

4- (((2-Di net hyl am no) - 1- net h%aet hyl gam no%)sul fonyg%phenyf boronic acid To a

sol ution X137 d3d S0 [23-486 7 P r3A WM YES) e 28910 h1) | benzenesul f onani de
5

(286 nmg, 1 mml) and triisopropyl borate (1146 uL, nol ) in

tetrahydrofuran (7 nL) was 20 added n-buthyl lithium (2 nL, 2.5 M solution
in hexane)Exsinkeysat.-78 C. The m xture was stirred at -78 C for 16 h and
then heated to roomtenperature. Water (2 nL) was added, and the m xture
was st isr r éd(Riperidinot-wlsplfgnyhphenylboropic geisdse syst em has formed, where the

l'i ght pha ' rded. ' - and
[ B Al 04 SBLAS B MiBeAREECy LR 0 sy
reservoi r NMRt @D@E/CD;0Dn{1: B5 10 M3 6113635, 8381561105 8d, #6.39) 248724 .64, wat er
foll owed hy evaporation_in vacuo: M5 (ES) mfz 287 (M++1l). The foll ow ng
Exanpl es 16; (/E@Qé"%%&%f%)ed as described for Exanple 81: 30 Exanple
82 4-((3-Pyrrolidin-1-yl propyl)am no)sul fonyl ) phenyl boronic acid WO

03/ 004472 PCT/ SE02/ 01339 68 Starting material :

4- br onm- N-Ex3amye 761 i di n- 1- yl propyl ) benzenesul fonam de: M5 (ES) mlz 313
(MH+ ). EX

L 3.5, ..
4- (( Met hyI%lrﬁﬁﬁ‘ﬁﬁwmfﬂpﬁljﬂh‘iﬂﬂb&WHﬁ)%lﬂ f onyl ) phenyl boronic acid

Starting material: 4-bromo-N, N-dimethylbenzenesulfonamide. Purification by

chromatography on a silica gel column using a gradient methylene chloride to methylene

chloride/methanol, (2:1), as the eluent gave the title compound, yield 60%: MS (ES) m/z
15 230 (M'+1).

Example 77

4-((Methyl(-1-methylpyrrolidin-3-yl)amino)sulfonyl)phenylboronic acid

To a solution of 4-bromo-N-methyl-N-(1-methylpyrrolidin-3-yl)benzenesulfonamide (333
20 mg, 1 mmol) and triisopropyl borate (1146 ul, 5 mmol) in tetrahydrofuran (7 mL) was -

added n-butyllithium (2 mL, 2.5 M solution in hexané)‘ slowfy at —78 °C. The mixture was

- stirred at =78 °C for 16 h and then heated to room temperature. 2 mL of water was added,

and the mixture was stirred for another 30 min. A two-phase system has formed, where the

light phase was discarded. 1 g of celite was added to the aqueous phase and the solvent was
25 removed by evaporation. Chromatography on silica using a gradient of methylen chloride

(100%) to methanol (100%) followed by methanol (100%) to methanol/water, (1:1),

afforded 300 mg of the title compound after removal of the solvents: MS (ES) m/z 299°

(M*+1). |

30  The following Examples 78 — 80 were synthesized as described for Example 77:



Starting material:

4- br ono- N- et hyl - N- (1- et hyl pi peri di n-4-yl)benzenesul fonam de: Ms (ES) mz
313 ( M++1WO0 oBwetapt e 84 10 PCT/SE02/01339

4- (((Di net hyl am no) propyl ) (met hyl ) am-no) sul f onyl ) phenyl boroni ¢ aci d
Starting material: 67

4- brono- N-[ 3- (di et hyl am no) propyl ] - N-net hyl benzenesul f onam de: MS (ES)
mz 301 (M++l). Exanple 85 15 4-( Morpholin-4-yl sul fonyl)phenyl boroni c acid
Starting redgmdlehg 4-[(4-bronmophenyl)sul fonyl ] morpholine: Ms (ES) nfz 342
(M++1) . anpl € 86

4- ((( 3- ( 4AEdAcetilpiperazimlyl)sulfonyiphenathonais akidony| ) phenyl boroni ¢ aci d 20
Starting terial: .. . .

J- br omo- NS Tistial; o542 b s PP P Rs e MR ARSUR/2 B (9

mz 342 (wlL)). Exanpl e 87

4- ((4-Ethyl pi perazin-1-yl)sul fonyl ) phenyl boronic acid 25 Starting material:
1-[ (4- bronophenyl ) sul fonyl]-4-ethyl pi perazine: M5 (ES) nlz 299 (Mt+1).
Exanpl e 8 4- s Pyrrolidin-1-ylethyl)am no)sul fonyl ) phenyl boronic acid 30
Starti ngrril%@gé.ﬁ 4- br ono- N- (2- pyrrolidin-1-yl ethyl)benzenesul fonam de: M
(ES) mz -Divitethylandbd ey éth ) Balidd §ﬂﬁ3{y®%’§ Ib&bniEXGaP! e 89

4- ((4- Met k?zcl‘agl 4- di,%lzepany-al-ﬁjlzsgﬁf on I)) pheny bgl?}(’)ni c acid Startin :
mat eri al : ar[l{l&mmeaﬁbﬂﬂgﬁylp)&mﬁ A mpthy. mweﬁﬂwﬂ-&’;e&%bmewn@nmdé@ n z
299  (M+ 0
4-(((2-Di t?%@fz?n%ﬁno +g'rlo'pyl ) am no) sul fonyl ) phenyl boronic acid Starting
mat erial : 4-brono- N[ 2- (di net hyl ami no) pr opyl ] benzenesul f onam de: M (ES)

Example 80
4-((3-Dimethylamino)pyrrolidin-1-yl)sulfonyl)phenylboronic acid

Starting material: 1-[(4-bromophenyl)sulfonyl]-N,N-dimethylpyrrolidin-3-amine: MS (ES)
m/z 299 (M*+1).

15
Example 81 _
4-(((2-Dimethylamino)-1-methylethyl)amino)sulfonyl)phenylboronic acid
To a solution of 4-bromo-N-[2-(dimethylamino)-1-methylethyl]benzenesulfonamide (286
mg, 1 mmol) and triisopropyl borate (1146 uL, 5 mmol).in tetrahydrofuran (7 mL) was

20 added n-buthyl lithium (2 mL, 2.5 M solution in hexane) slowly at =78 °C. The mixture
was stirred at —78 °C for 16 h and then heated to room temperature. Water (2 mL) was
added, and the mixture was stirred for another 30 min. A two-phase system has formed,
where the light phase was discarded. Celite (1 g) was added to the aqueous phase and the
solvent was removed by evaporation. The celite was packed in a reservoir on top of 5 g of

25 C-18 silica, and eluted with 40 mL of water followed by evaporation in vacuo: MS (ES)
m/z 287 (M*+1).

The following Examples 82 — 96 were synthesized as described for Example 81:

30  Example 82
4-((3-Pyrrolidin-1-ylpropyl)amino)sulfonyl)phenylboronic acid



mz 287 (Mk+1l). 10 Exanmple 91

4- ((1sopropyl - (2-met hoxyet hyl ) am no) sul f onyl ) phenyl boronic acid Starting
mat er i al :wo-oBooo2 N-i sopr opyl - N- ( 2- net hoxyet hyl ) benzenesulPCorsEni/aig39 V5 ( ES)
nz 302 (M#+l). 15 Exanple 92

4-((((1-Ethyl pyrrolidin-2-yl)am no)sul feggyl)phenyl boronic acid Starting
material: 4-brono-N-[(1-ethyl pyrrolidin-2-yl)nethyl]benzenesul fonam de: M
(ES) mz 313 (M++1). 20 Exanple 93

4-(((2-Di @tﬁlﬁhgﬁ’ﬂa'f&)aﬁuhmjo}n@wmg’)p%ﬁbﬁ%ﬂ YRR B At uffoAsh e SR I\%IS?
material: 4-bromo-N-[2-(diethyl am no) et hyI ] benzenesul f onam de: ES) m z
301 (M++1)3132M EXanpl e 94

4-(((2-Pyridin-2-ylethyl)am no)sul fonyl)phenyl boroni c acid Starti ng
material: 4-bronmo-N-(2-pyridin-2-ylethyl)benzenesul fonam de: M5 (ES) niz
307 (|V|++:_E!xa!@e Ezarrpl e 95

4-(((2-Metho met hyl et hyl ) am no) sul f onyl ) phenyl boroni c acid WO 03/ 004472
PCT/ SEG2/ dl(éyilythyﬂdlgpgthy]wrpﬁ;pé&-yléammo)sulfonyl)phenylboronlc acid

?NEZFT’ A WS e BB SN PR ARSI LANRE T en el fifdnanifhe: A4

4- (((3- D eshyl/a3n@)Xp1epyl ) am no) sul fonyl ) phenyl boronic acid Starting

mat eri al : 4-brono- N[ 3- (di net hyl am no) propyl ] benzenesul f onam de: M (ES)

Example 84
10 4-(((Dimethylamino)propyl)(methyl)amino)sulfonyl)phenylboronic acid

Starting material: 4-bromo—N—[3—(dimethylamino)propyl]—N-methylbenzenesulfonamide:
MS (ES) m/z 301 (M*+1).

Example 85
15 4-(Morpholin-4-ylsulfonyl)phenylboronic acid
Starting material: 4-[(4-bromophenyl)sulfonyl]morpholine: MS (ES) my/z 342 (M*+1).

Example 86
4-(((3-(4-Methylpiperazin-1-yl)propyl)amino)sulfonyl)phenylboronic acid

20  Starting material: 4-bromo-N-[3-(4-methylpiperazin-1-yl)propyl]benzenesulfonamide: MS
(ES) m/z 342 (M"+1).

Example 87
4-((4-Ethylpiperazin-1-yl)sulfonyl)phenylboronig acid

25 Starting material: 1-[(4-bromophenyl)sulfonyl]-4-ethylpiperazine: MS (ES) m/z 299
(M*+1).

Example 88 4
4-((2-Pyrrolidin-1-ylethyl)amino)sulfonyl)phenylboronic acid

30 Startingmaterial: 4-bromo-N-(2-pyrrolidin-1-ylethyl)benzenesulfonamide: MS (ES) m/z
299 (MF+1).



mz 287 (Mt+l). Exanple 97 10 tert-Butyl

4-[ (di met hyl am no) net hyl ] pyri di n-3-yl carbamate tert-Butyl

4-f or nyl pyoiodios432 yl car bamate (0.10 g, 0.45 mml) and di meCESE0ZemIBNI UM
hydr ochl ori de was m xed in nethylene chloride (2 nmL) and stirred for 30
m n. Sodium triacetoxyborohydride (0.189g, 0.90 mml) was added, and the
resulting mxture was stirred for 1 h. The crude product m xture was
pre-adsorbed onto silica and purified by is chromatography on silica gel
usi ng gradgixagiplegpt ane to heptane/ethyl acetate, (1:1), as the eluent to
gi ve 53 ny 9&)¥|eld) of the title conpound as a oil: M5 (ES) mz 252
(Mr+1) . e 9181,4=qieumathyl)mﬁonm§)ggcmqua aliidh- 3-anine 20 -

Trifluoro | i 50%, | t hyl e | oride 0,.mL ed
Cert - but yeaing pRRedl e R st RSy T e 511 el PR B0 2 8906
mmol ). TheM'eagtion mixture was stirred for 2 h. The sol vent was
evaporated and the crude product was dissolved in water (5 nL) and
freezeSdried to give 0.115 g (95% yield) of the title conpound as a brown
oi | 1H NWMR. (CRPCd¢, 400 Miz) S'7.85 (s, 1 H, 7.67 (d, J =5 Hz, 125 H),
6.93 (d, = > 1 H), 3.33 (s, 2 H, 2.12 (s, 6 H; M5 (ES) mz 152 .
(Mr+l) . Bx@zpDRné&8yHmiiRy)propyhirinb)sylfoh i phombérdnitati@ni ne tert-Butyl
4-(pyrro|idin-1-yInBth-I)pyridin13-¥lcarbanate ﬁé g, 3.6 mmo|)_was
di ssol ved Stastng H]aFFéltaHﬁX’éfﬁ@oc%[%ﬂ‘ih hydanipp)propyd lhepfanesbfonamide; MSESY (3 nL,
39 mol ) “9§2g¢@@ﬁ+90d stirring was continued for 30 mn. The sol vent was
renoved in vacuo and ethyl acetate (5 nlL) were added and renoved in vacuo.
This ppocedure was repeated 3 tines. The resi due WO 03/004472
PCT/ SE02/ Q1339 was di ssol ved in nmethanol (50 ni) and DOWNEX- OH was added
until the ic solution was basic. Filtration and renoval of the
sol vent iQg. i i i f e title conpound:
“H VR (oo Pt mﬁﬁgogfegﬁﬂa&lﬁg)sm?ﬁgﬁ%ﬁ ?g%oq?lmﬁg C?Hz, 1 H), 7.05 (d,
J = 5 Hz, Startifyg mategial: @sbromopiy-isopropyl-Vei2-methpxyethylhepngnedul fgnamiis: MSSIES)5 i z
178 (Mt+l { ow ng Exanples, 100 - 101, were synthesized as
described%Y%gggggﬁgbé 99:

15

Example 92
4-((((1-Ethylpyrrolidin-2-yl)amino)sulfonyl)phenylboronic acid
Starting material: 4-bromo-N-[(1-ethylpyrrolidin-2-yl)methyl]benzenesulfonamide: MS
(ES) m/z 313 (M*+1).
20
Example 93
4-(((2-Diethylamino)ethyl)amino)sulfonyl)phenylboronic acid
Starting material: 4-bromo-N-[2-(diethylamino)ethyl]benzenesulfonamide: MS (ES) m/z
301 (M*+1). ’
25
Example 94
4-(((Z-Pyridih-Z-ylethyl)amino)sulfonyl)phenylboronic acid
Starting material: 4-bromo-N-(2-pyridin-2-ylethyl)benzenesulfonamide: MS (ES) m/z 307
(M*+1).
30

Example 95
4-(((2-Methoxy-1-methylethyl)amino)sulfonyl)phenylboronic acid



Exanpl e 100 10 4-(2-Pyrrolidin-1-ylethyl)pyridin-3-amne Starting material:
tert-butyl 4-(2-pyrrolidin-1-ylethyl)pyridin-3=ylcarbamte, yield 80% 'H
NVR ( CD3Q®0 040044kaHz) 8 7.95 (s, 1 H), 7.75 (d, J =5 Hz, PCHSEZ063 (d, J
5H, 1 H, 2275 (m 4H, 2.66 (m 4H, 1.86 (m 4 H,; M5 (ES) mz 192
(ME+1). 15 Exanple 101 4-(3-Pyrrolidi ni7d-yl propyl) pyri di n-3-am ne
Starting material: tert-butyl

4-(3-pyrrolidin-1-yl propyl)pyridin-3-ylcarbamate, yield 80% |IH NWR

I(-iz CD30D, 4@@11’%%2&@131 9r]b(r61%o N—(i‘-'}netﬂoxglzl ﬁl@ﬁh}llkthylﬁ)eﬁgeneéulf@namfdegg/ISf @58%06

(|v|++1) 2@1/52%&4@11)02 tert- Butyl

4- (pyrrolidin-1-yl methyl)pyridin-3-yl carbamate Tert - Butyl

4-fornyl pyridin-3-yl carbamate (1.03 g, 4.64 mml; described in: Venuti, M
C. et al Exdm Chem 1988, 31, 2136-2145) was dissolved in

1, 2-di chl oroet hane - (20 nL) 25 under nitrogen atnosphere. Pyrrolidine (0.41
nm, 4.9 nAd((- lalmetbxlemueo)acmdylzamnw)sntfonylgpMylhmpn)ucm:de added and the
reaction [l acet (1.27
g, 6 nmol ?1%@&8%@% ébﬁl?%}[gfﬁdm&h a@?ﬁ\&p LPQ/HH)F%ZFH?L%I gg%n(ﬁ‘sgr oxi de
sol ution iz 887 8Md1). 5 mmol ) was added and the | ayers wer e separated. The
aqueous | ayer was extracted with nmethyl ene chloride and the conbi ned
organic layers 30 were dried over sodiumsulfate. Filtration and renoval of
t he sol ve uo yielded a residue. Purification on a silica gel ,
col um ulen'a'Lr%—gg\fadl ent net hyl ene chl oride/ nethanol, (100:2) to (100:10),
as theoel wenBugd\sle[((Hﬁ&thgamiﬁnhmtbylmymﬁnﬂhﬂcanﬁahfateorrpound as an oil: WO

03/ 004472 P 39...7 H 9.83 1 9.21
(s, 1 H),?" %WF % ﬁpgm}l&% ]Ided%?@?éa Oﬁg P& dlinqtl}yl(a%nddl{rbg 2 H,
2.49 (m l‘}ydﬂ)ehlén&]wﬁﬂmﬂdkﬂ mei-hyﬁ’gne(&lorr%e@ mL'Y%nﬁ'g@recﬁ ﬂ{réOQnZﬁ S(chTﬁ'il) >
Exanpl e 103 tert-Butyl 4-(2-pyrrolidin-1-ylethyl)pyridi n-3-ylcarbanate

tert - But ytna&petpzybw@hwmet((hw Ep§-PP dimol3 was @@deldamdttlw edulgng miRurerwds)stivad
di ssol Vedforri h. The crude product mixture was pre-adsorbed onto silica and purified by

15 chromatography on silica gel using gradient heptane to heptane/ethyl acetate, (1:1), as the
- eluent to give 53 mg (47% yield) of the title compound as a oil: MS (ES) m/z 252 (M*+1).

Example 98 . A
4-[(Dimethylamino)methyl]pyridin-3-amine
20 Trif]uoroacetic acid, 50% in methylene chloride (10 mL), was added to tert-butyl 4-
[(dimethylamino)methyl]pyridin-3-ylcarbamate (0.20 g, 0.796 mmol). The reaction
mixture was stirred for 2 h. The solvent was evaporated and the crude product was
dissolved in water (5 mL) and freeze-dried to give 0.115 g (95% yield) of the title
compound as a brown oil: "H NMR (CDCl3, 400 MHz) 6 7.85 (s, 1 H), 7.67 (4, J=5Hz, 1
25 H), 6.93 (d,J=5Hz, 1H),3.33 (s, 2 H), 2.12 (s, 6 H); MS (ES) m/z 152 (M*+1).

Example 99
- 4-(Pyrrolidin-1-ylmethyl)pyridin-3-amine
tert-Butyl 4-(pyrrolidin-1-ylmethyl)pyridin-3-ylcarbamate (1 g, 3.6 mmol) was dissolved
30  in methylene chloride (20 mL) and trifluoroacetic acid (3 mL, 39 mmol) was added and
stirring was continued for 30 min. The solvent was removed in vacuo and ethyl aéetate (5

mL) were added and removed in vacuo. This procedure was repeated 3 times. The residue



met hyl ene chloride (40 nL) under inert gas atnosphere and cooled to 0 C
Met hanesul fonyl chloride (0.48 nm., 6.3 nmmol) and triethylamne (1.8 nL, 12.
6 mol ) iwowanerdazided and stirring was continued for 1.5 RCTREp2/@I3BMI ne
(1.76 nL, 21 mmol) was added and the reaction m xture was stirred for 12 h
at room tenperature. Saturated aqueous 7sodiumchloride solution (5 nL) was
added and the organic | ayer was separated and dried over sodium sulfate.
Filtration and renoval of the solvent in vacuo yielded a residue, which was

purified kyascivsoRed aomaphyol 950 ﬁiﬂ)laﬁ@mWVED@O[ﬂﬂwﬁ Aded arglias alehppbRae, (1:8
-> 15 1: 1) as the eluent to give 73 60% yield) of the title corrpound

as an 0| | solufonuRrs bpgmndiltratignandusmove @ng@sqlmntsn vapuplgavegthe sitle d.57)g =

"3 54 (W%gidgrontdfasgorilamds Sl ath o % Gy rﬁaﬁ%fd"f

4 (2- hydr exy®thyH),py03 !ﬁ—%rleCIaH agt @, Tent ! ry te (2
g, 10.3 nmmol, delgb |beg] in Kell 5) @ ﬁ) 239'(1&1 4HX 1@%ﬁ§h%§gﬁgﬁett.
1994, 35, Mod28 6G66Y. was di ssol ved under |nert gas at nosphere in
tetrahydrofuran (60 nL) and the solution was cooled to -78 C. Tert-butyl
lithium (14 nm, 1.7 Min pentane) was added dropwi se and stirring was

conti nued 'Iflﬁrfoﬂodﬁmgﬁﬁ d(ﬂébﬁ? 1061 481, 3%ere Syithesizéd A @dstribed fardEeinpte 99V se and

the reaction was allowed to warm up to room tenperature. Saturated
ammoni um chl ori de sol ution was added (5-nL). The organic |ayer _was

separ at edﬁggl!g“@pl over magnesium sulfate. Filtration and renoval of the

sol vent | el ded a residue which was purified by colum
chr omab ogH&@iByroolidint i-glathypyridimg-anhiapt ane/ et hyl acetate, (10:1 -> 0:100),

as the elyent to 0%yield) of the title 30 conpoundas a white
solid: 1H N @e%ée{e f%g M%Zgygolﬁf@n(lgyleﬁlyi%yyn@n@zyle%rba@ate geldR80%:1 ),

54 (s, SHNI‘F{R%D%%%‘%%@%%%}%%L@:%@3&%85%73*9&%&%{?%127? |

Exanpl e 105, 2.25 (mBUIY) 2.6 (03-408y,r1086 @i, H;WIP (B APL (B Ri3- yl car banat e
tert-Butyl 4-(3-pyrrolidin-I-ylprop-1-ynyl)pyridin-3-ylcarbamate (1.23 g, 4
nmmol) was 5 dissolved in 20 nL nethanol. Palladium (10 % on charcoal (40
mg) was agdefpddfoi he reaction mxture was shaken for 12 h under hydrogen
pressure pSi ). The reaction

4-(3-Pyrrolidin-1-ylpropyl)pyridin-3-amine

Starting material: zert-butyl 4-(3-pyrrolidin—1—ylpropyl)pyridin-B-ylcarbémate, yield 80%:
'H NMR (CD;0D, 400 MHz) § 7.91 (s, 1 H), 7.72 (d, J= 6 Hz, 1 H), 7.02 (d, J = 5 Hz, 1
H), 2.59 — 2.49 (m, 8 H), 1.87 — 1.79 (m, 6 H); MS (ES) m/z 206 (M*+1).

20 |
Example 102
tert-Butyl 4-(pyrrolidin-1-ylmethyl)pyridin-3-ylcarbamate
Tert-Butyl 4-formylpyridin-3-ylcarbamate (1.03 g, 4.64 mmol; described in: Venuti, M. C.
et al. J. Med. Chem. 1988, 31, 2136-2145) was dissolved in 1,2-dichloroethane (20 mL)

25 under nitrogen atmosphere. Pyrrolidine (0.41 mL, 4.9 mmol) and acetic acid (0.27 mL,
4.72 mmol) were added and the reaction mixture was.stirred for 1 h. Sodium
triacetoxyborohydride (1.27 g, 6 mmol) was added and stirring was~continued'for 10 h.
Sodiumhydroxide solution (1 M, 5 ml, 5 mmol) was added and the layers were separated.
The aqueous layer was extracted with methylene chloride and the combined orgaﬁic layers

30  were dried over sodium sulfate. Filtration and removal of the solvent in vacuo yielded a
residue. Purification on a silica gel column using a gradient methylene chloride/methanol,

(100:2) to (100:10), as the eluent gave 900 mg (70% yield) of the title compound as an oil:



m xture was filtered through a pad of celite and the solvent was renoved in
vacuo to give 1.2 g (97%yield) of title conpound as an oil: 1H NWR
(CDC13, 400 oss78 10.17 (br s, 1 H), 8.91 (br s, 1 H), BCIRE(Z91339 =5 Hz,
1H, 7.03 (d, J =5Hz, 1 H, 2.70 (t, J =6 H, 2 H, 10 '2.52 (m 4 H,
2.20 (t, J =6 Hz, 2 H),-1.89 (m 4H,72.86 (m 2 H, 1.53 (s, 9 H; M
(ES)" in/fz 306 (M+1). Exanple 106 tert-Butyl

4-(3-pyrrolidin-1-yl prop-1- ynyl)pyridin 3-yl carbamate 15 tert-Butyl

4- (3- hydr dHWM?P(dD(YlQMi@OMH‘ZS’B 93@ .l 1cay, %el 3. 811<9fd 445 ool 31) ess (d,

di ssol ved under inert gas atnosphere in yl ene chl dori de (40 m.) and
cool ed t o JG= £Hz, MED) 6@ s RN M9 ¢inl 6 ) 0B 8{ (m54 HL1.55(5 9dpMS &Sl m/z 278
triethyla 1.9 nm, 13.2 nmol) were added and stirring was conti nued
for 1.5 hquy} olidine (1.9 nL, 22 nmol) was added and the reaction

m xture was stirred for 12 h at roomtenperature. Saturated aqueous 20
sodi um chl oride solution (5 nL) was added and the organic | ayer was
separ atsed Exathple 1631  over sodiun1su|fate Filtration and renoval of the

on si 11 ca kLG A EEPIdN efieﬁlesﬁl it haBihe, ?ya)‘:“r?gaé?%;y?p“y
/ 0
ta::;alt Zt eC r.fﬁ%’*é‘?ﬁﬁ““ @(tﬂydiaxgv C%gl)gmcgﬁ mr;ﬁ%atgl(yg 42%@%&4 dis)(élecl(:cﬂ]?n 3 the

h
=5
Hz, 1 H), metpeqagdiorexd0 mip ungernert gaSH)tmovplme st copledito)°C. 3. 73 (s, 2 H),

2.70 (m g\qe%%r}els@%myg?ﬁlondé—?o 4§'m]?36(3» mol) H}ld trlel}@ylgnl%l%e (Il %/I%L 31%2 (mmoll)

Exanple 1

5- (13- pir r erdlhdtted )l BiOR §lvaéf¢)bhﬁrméﬂlf6&| N5 3: Pieaidheat B 20, i’hﬁm{dl)t\k/@s conmpound
was prepared as described for ngle 106 using tert-butyl 5-(3
hydr oxypr 8gd9d 3pdythg peaetion mixsusg|vwas spapshias 12 &reorg Mpemumvﬁzatp@mle&uemo

Mz) 6 WO 0z R 6.71
)5, 40,0340 TSRS s Byl hanbytl oy S, 7
( M++1) g E)O&ﬁﬁodmhﬁ)&;lﬁltd @ﬁl&rabcbtt iyx}d remogal of éhe ?olvené in vatcuo tylelczed é remdue
4-1 3- t am no ridin carbamate ter
4- |[ odf)p;/rl (ﬁ’ was pyrt] Eﬂg’g’ﬁhé‘%f‘éc’@gg OIELSIBC?rTg%Iu’“m&égB’ll pgfé@e/,hﬁptar@s éh§ R et
2loppe|r_¥(§f )erlf)lgﬁ%ldtgé eludt 93 1g1v§lﬁ307r3§-(67)%3’161£ de BRNBIA onpul@es £h QP 'HelR -
(CDC13,4OOMHz)69O9 (brs,1H),8.18 (d, J=5Hz, 1 H), 6.96 (d, /=5 Hz, 1 H), 2.76

(m, 4 H), 2.66 (m, 4 H), 1.89 (m, 4 H), 1.54 (s, 9 H); MS (ES) m/z 292 (M*+1).

Example 104

20 tert-Butyl 4-(2-hydroxyethyl)pyridin-S-ylcarbamate
Tert-Butyl pyridin-3-ylcarbamate (2 g, 10.3 mmol, described in Kelly, T. A., McNiel, D.
W., Tetrahedron Lett. 1994, 35, 9003-9006) was dissolved under inert gas atmosphere ‘in
tetrahydrofuran (60 mL) and the solution was cooled to —78 °C. Tert-butyl lithium (14 mL,
1.7 M in pentane) was added dropwise and stirring was continued for 3 h. Ethylene oxide

25 (1 mL, 20 mmol) was added dropwise and the reaction was allowed to warm up to room
temperature. Saturated ammonium chloride solution was added (5 mL). The organic layer
was separated and dried over magnesium sulfate. Filtration and removal of the solvent in
vacuo yielded a residue which was purified by column chromatography on silica gel using
heptane/ethyl acetate, (10:1 — O:lOOj, as the eluent to give 1.7 g (70% yield) of the title

30 compoundas a white solid: 'H NMR (CD;0D, 400 MHz) 6 8.66 (s, 1 H), 8.22 (d, J =5 Hz,
1H),7.33(d,J=5Hz,1H),3.83 (t,/=6Hz, 2 H),2.89 (t, /=7 Hz, 2 H), 1.54 (s, 9 H);
MS (ES) m/z 239 (M*+1).



0.1 mml ), potassium carbonate (0.45 g, 3.0 mmol),

1- di met hyl am no- 2- propyne (0.323 nlL, 3.0 nmol) were m xed w th anhydrous
tetrahydrwbuwsam4(8 nlL) in a sealed reaction 10 tube. Al &cCr/SEazoBsacuat ed
and tube was flushed with nitrogen for 5 mn. The reaction mxture was
heated to 55 C over night. The mixture W&s filtered through Celite. Silica
gel was added and the solvent was evaporated. Purification by

chromat ography on silica gel using a gradient, heptane to heptane/ et hyl
acetate, (2:1), as the eluent gave 188 ng (73% vyield) of the title

conpound 0|Il NVR (CDC13, 400 MHz) S 9.49 (s, 1 H, 838 (d, J 15 =5
Hz), 737ﬁ¥#—5——g€1 Hz, 1-H, 3.77 (s, 2 H, 2.55 (s, 6 H, 1.67 (s, 9 H);

13C NWR (t%-l:?ty 4__@51 M%i‘dﬁ‘lﬁ’z‘g’%%%%’ §§l_3 I}If\% l@’éﬁ“yo 17, 135.54, 125.00,

118. 78, 81.54, 43. 64 mz 276 (Mr+1). Exanple
109 20 4- (IBKIEBME&%@ By Qlicior- d)pﬂpr))pﬂﬁylml)pyﬁdml-ﬁyicaﬂ)amtet(—1B&tg{ 4 mmol) was

and parl adiiCaoog0 R ettt ) oA e S %eméﬁ’wé%ﬁ%we%h%%@mnﬂ)
The react i @fttioNinikitkEwHEshakBits? N 2 Unefier H%‘g‘?%&. j eéhfégm ?% er{eeRdfoh for

The product m xture was filtered throu e an e sol vent was
evapor at edmxmre wag fikieteil tlarongh a moﬂfliﬁimnﬁ@he polveaas was lrérhqmdaa(yed:uoctoegcved (50%

in nethyl and tlrre_ t he

sol vent o %%ggf?@&}%%émﬂn 5 g, BB RSl 4 G 1e)

gr adi ent mawﬂ(ep@tﬂl\}/g ghbl é@ phd il g 7@*33(& o= sfﬁfzem)Zangt (L8 ) of
the title conpound n z 180

5-(3-PYyrr 521(%411:134 |2;52t0dpyll=) ém aith, BBanﬁmnéH)\d 8@(100211117,21 PEW, SED2MPIESY 75
The title %g g s prepared as described for Exanple 109 using
tert-butyl %? rroI|d|n | -yl prop-1-ynyl)pyridin-3-yl carbamate. The

sol vent was evaporated and the crude residue was dissolved in nmethanol and
basic ion exchanqe resin (Dowex OH) was added until the solution was
basic. Fil d evaporation of the solvent gave the title 5 conpound

oS L OB ARl Al (L g © 111

15 tert-Butyl 4-(3-hydroxyprop-1-ynyl)pyridin-3- ylcarbamate (1.1 g, 4.4 mmol) was
dissolved under inert gas atmoéphere in methylene chloride (40 mL) and cooled to 0 °C.
Methanesulfonyl chloride (0.51 mL, 6.6 mmol) and triethylamine (1.9 mL, 13.2 mmol)
were added and stirring was continued for 1.5 h. Pyrrolidine (1.9 mL, 22 mmol) was added
and the reaction mixture was stirred for 12 h at room temperature. Saturated aqueous

20 sodium chloride solution (5 mL) was added and the organic layer was separated and dried
over sodium sulfate. Filtration and removal of the solvent in vacuo yielded a residue,
which was purified by chromatography on silica gel using a gradient ethyl acetate/heptane,
(1:8), to ethyl acetate/methanol, (1:1), as the eluent to give 1.25 g (94% yield) of the title
compound: 'H NMR (CDCls, 400 MHz) §9.36 (s, 1 H), 8.22 (d, /=5 Hz, 1 H), 7.21 (dd, J

25 =35,1Hz, 1 H),7.07 (brs, 1 H), 3.73 (s, 2 H), 2.70 (m, 4 H), 1.86 (m, 4 H), 1.53 (s, 9 H);
MS (ES) m/z 302 (M*+1). ‘ |

Example 107
tert-Butyl 5-(3-pyrrolidin-1-ylprop-1-ynyl)pyridin-3-ylcarbamate

30 The title compound was prepared as described for Example 106 using zert-butyl 5-(3-
hydroxyprop-1-ynyl)pyridin-3-ylcarbamate, yield 82%: 'H NMR (CDCl;, 400 MHz) &



tert-Butyl 4-iodopyridin-3-ylcarbamate (2.07 g, 6.5 nmol; described in:
Crous, R et al, to Heterocycles, 1999, 51, 721-726), prop-2-yn-l-ol (0.45
m., 7.7 rwolop/oo@opper (1) iodide (120 ny, 0.63 mml), tri eCmsEa®uzsd (3 ni,
21.4 mol) and Pd(PPh3)4 (80 ng, 0.07 mmol) were dissolved under inert gas
at nosphere in tetrahydrofuran (40 nL). The reaction mixture was stirred
for 12 h at 50 C Water (10 nlL) and saturated aqueous sodium chloride
solution (40 nL) were added. The organic |ayer was separated and dried over
15 magnesiSid#h sul Hat&31 @, L H)ab.7 d(s, ), 2.88guwak H)f 1.92(mesH)] h5Vé&;9d )y MS ded a

resi due Lch - i, fied by chromatography on silica gel using a
gr adi ent mﬁgg}’ﬁm&(mﬂgcet ate, (1:10), to ethyl acetate/nethanol, (1:1),
as the eluent to give 1.3 g (81 %yield) of the title conpound as a solid:

"H NMR (CDCI 3., 400 M) S 9.39 (s, 1 H, 8.21(d, J =5 Hz, 1.H, 7.22 (d,
J = 5 HzExamle 10805 (s, 1 H), 4.59 (s, 2 H), 153(5 9 H). 20 Exanple

112 tert- | 5-(3- d bamate tert-Butyl
5 br omspy fortbie A e R nrol Mo B i i al conol (a6 g, 29
ml ), pOtza«wu ACREOONIRLE 3 (A PParhte aﬁsﬁgvi amrﬁap@e%ﬁl(lﬂ)ad iadees (R 449 9,
1.423 mmol 25 (PPh3)4 (0.85 mmol ) were m xed I n

t et r ahydr %ﬁraWCQéJBl?ﬁ_ﬁ’} 5é,r9@1f7é?éb eR!ﬂ(ERhsEﬂSSngJ@éYS mmg}iIQOPEVE(boo@ﬂe 69 mg, t he

33: Vool umd LRSS RbsPInE Y onis Fo Akt At e o e SRR LSRG @ﬁ%ﬁg?v'e' -
1.0 g (28%lyize0 ﬁﬁ)md)f weRenixed {Nﬁh@QHWUMetraMMrz(nm m‘h%al%"@ac@on

(d, J =2 H,, 1 H 808 (s, 1H, 7.91 1 H, 4 32 2H),142(39
13¢ 3trtechian wapey anrgigd @igube was iy eeywthlrsgom for mlgsThelIzectm

H) ;
121.67, 9 S 9
03/ 004472%‘?5%%r %Szg%i%‘% 5§78 @m B T%%I‘gﬁ “éérvfﬁaéﬁ%rrem}ﬁogé’ ChNE Shlica Y0
5- [ 3- (di metabytided am)the aqlveint yay bh:mrateﬂ Pudifightir lt;arlﬁbmaﬂigmphy bh &ilicagplound
was prepared as descrjbed fo a {I)fe}ét%lz u?ﬁﬁg tert-b
br onopyr i 4FHE §§§?‘§%I}tb ng t‘éhﬂ’ti ?‘% figica aSZthEPB’ﬁ%%ave)}lg%F%g 3%y as
brown sol 1 90,
127. 98, ﬁféide&t%%&lé M%%L“éﬁéoﬁi : % @féﬁz% hﬁ%@ 93{98 ?r%f%%%ﬁbﬂﬂl)

15 =5Hz),7.37(d,J=5Hz, 1H),3.77 (s, 2 H), 2.55 (s, 6 H), 1.67 (s, 9 H); °C NMR

(CDCl3, 100 MHz) & 174.48, 151.88, 142.79, 140.17, 135.54, 125.00, 118.78, 81.54,

48.15, 43.64, 28.18, 21.25; MS (ES) m/z 276 (M'+1).

Example 109
20  4-(3-Dimethylaminopropyl)pyridin-3-ylamine
tert-Butyl 4-[3-(dimethylamino)prop-1-ynyl]pyridin-3-ylcarbamate (0.31 g, 1.13 mmo))
and palladium (10%) on charcoal (10 mg) was mixed with methanol (25 mL). The reaction
mixture was shaken under hydrogen atmosphere (2 bar) for 3 h. The product mixture was
filtered through Celite and the solvent was evaporated. The remaining oil was dissolved in
25 trifluoroacetic acid (50% in methylen chloride, 10 mL) and stirred for 2 h. Evaporation of
the solvent followed by purification by reversed phase chromatography (C-18), gradient
water/acetonitrile and freeze-drying gave 0.202 g (99% yield) of the title compound: MS
(ES) m/z 180 (M*+1).

30 Example 110
5-(3-Pyrrolidin-1-ylpropyl)pyridin-3-amine



Exanpl e 114 tert-Butyl 5-bronopyridin-3-ylcarbamte 10 5-Brononicotinic
acid (10 g, 49.5 mol ), diphenyl phosphorylazide (11.2 nm, 52 mmol) and
triethyl awome/0044725 L, 52 mmol ) were mixed in test-butyl 2CEGR0/01330 nl) .
The reaction mxture was stirred for 12 h at 60 C and the sol vent was
evaporated in vacuo. The remaining cr product was diluted with

nmet hyl ene chloride (500 nL) and washed th HA (aq) (100 m., 0.2 M,
water (100 nlL), sat NaHC®3 (aq) (100 nlL) and water (100 15 m.). The organic

Col umm. uS/ThG CHE GBIV HGPERRE Fr B aY BERPIod0Brane Freou) S Gave 11 g
(81% yi el ggrr@%dm gbap%)g[f ?&@Wﬂlﬁp? 1R HHelbihvant %Qge\Mﬁél)ate@ aha#h

7,
144.33, 1 1. 40, 82.18, 28.67 (ES) ni/z 273 and
275 ( Mr+1)rud? Geskdeenpdseligsdbretién tneBunyl and basic ion exchange resin (Dowex OH) was

(2 8 RSB ek SRl i v s
and palj| a‘ébfﬂ H0a 1906 ROREORIA Wk b (BSS yogRdruiph methanol (25 ) i

a reactlon ottle. Vacuu itrogen cycle 3 times was performed to renove
the air. The reaction 25 m xture was shaken under hydrogen at nosphere (2

bar) for 5 h e product mxture was filtered through celite and the
sol vent \/\/&‘”—ﬂ&%\iﬁ/a ated. Chronmatography on silica gel using nethylene

chl oride 5. BaiNY-GMEydrdk f i?ﬁl‘iﬂm -FichybarAstet he el uent gave 1.8 g
(89% vyield) of}ht he tltle?l(s:odii’elojansl y mz 280 (M++1). 30 Exanple 116

5-[3-(Di mw@mm}rﬁnogicmmw ]Spg@arb.ﬁmat@(?a% @\mrm@z depsrived ICErgER/@2B39 77

Trifl t 1
R et R e e B e G
(1.0 g, 3.béb mga% $3 ﬂﬁ@bl; ttnéthﬂdnﬁw (3 BLIR 1 . Evansly add Bdi(P(B‘fls)E t&) rﬁg)l()/@éhmmol)

foll owed by a ion of nethanol and treatnent wt OH' gave

after fil tWeae fissplyasrndonpsrinp ainepbye it F%%%FP%F%F) (4tOHBL1 |TthP éeaSt“E,‘b rrpound
(1% NWR ( Cg%g@r 98 Yir ;TS))d g {2 8% %H“’C%\H}e’r D %ﬁ% sdhufdhed a,_cpzle?&j(s%luﬂnlg')c o
( CD303 1Qﬁlorﬂ¥b|§a>luﬁor16€ﬁ) 88) wkAaddéd. ThRDrddnic k38 Wés sebahatciZand dfie®3yerd 3. 43,
3014, 1526 n%z%gnesl\l/x?m(sﬁlsate nlj—"‘l%tratlon and removal of solvent in vacuo yielded a residue which was
purified by chromatography on silica gel using a gradient heptane/ethyl acetate, (1:10), to
ethyl acetate/methanol, (1:1), as the eluent to give 1.3 g (81% yield) of the title compound
as a solid: "H NMR (CDCls, 400 MHz) § 9.39 (s, 1 H), 8.21 (d, /J=5Hz, 1 H),7.22 (d, /=
5Hz, 1 H), 7.05 (s, 1 H), 4.59 (s, 2 H), 1.53 (s, 9 H).
20
Example 112
tert-Butyl 5-(3-hydroxyprop-l-yhyl)pyridin-3-ylcarbamate
tert-Butyl 5-bromopyridin—3—yléarbamate (4.0 g 14.3 mmol), propargylalcohol (1.6 g, 29
mmol), potassium carbonate (4.05 g, 29 mmol), copper(Diodide (0.279 g, 1.423 mmol) and
25 Pd(PPhs), (0.85 g 0.73 mmol) were mixed in tetrahydrofuran (25 mL) and heated to 65 °C
over night. Evaporation of the solvent and absorption on silica gel followed by
chromatography on a silica gel column using heptane to heptane/etﬁyl acetate, (1:1),
gradient gave 1.0 g (28% yield) of the title compound: 'H NMR (CD50D, 400 MHz) &
8.41(d,J=2Hz, 1 H) 8.08 (s,  H),7.91 (s, 1 H), 4.32 (5, 2 H), 142 (s, 9 H); e
30 (CD;OD, 100 MHz) 5154.71, 145.81, 139.69, 137.95, 128,94, 121.67, 92.66, 81.74, 81.61,
51.06, 28.55; MS (ES) m/z 249 (M"+1).



180 (M++1). io Exanple 117 2-Am no-5-brono-N-(3-pyridinyl)benzam de
Triethylalumnium (8.7 nmL, 17.4 nmol) was added dropw se to a sol ution of
met hyl - 2-warBnow32 br onobenzoate (2 g, 8.69 mol) and 3- aniPaosEni/aisse (0. 82
g, 8.69 mmol) in mnmethylene chloride (20 nL) at roomtenperature (N2-atn.
The m xture was refluxed for 5 is days @ad ice and water was added in
portions. The organic solution was washed, twice, wth water, dried
(MgS™) and evaporated in vacuo to give 0.143 g (6% yield) of the title
conpound & mellll:s)w soI [ d 1H NVR (DI\/SO d6, 400 MHz) 8 10.26 (s, 1 H,
8.85 (d, J = ng 4, 1 Hz, 1 H, 809 (m 1H, 7.81
(d J =2 tfﬁ-Burylrﬁ [3- Odlmstlxymmwo Mjop- ls—yuml]pmdm-&ybavfhammem 6.54 (br s, 2

15, 33 P RS ey A0 Mo P80 o P 1B 3B R385 )

Exampl e 11b80mopyr1d1n 3- ylcarbamate and 1- d1methylam1no 2—propyne yleld 91% as brown solid:
2- Am no- 5-br ono- b E rrol %r% y ni cotinam de 25
2- Ami né- 5- Br BRRI(EBHni %(H‘Pd (1§§ %14@35813 }34 86, 127.98, 12015, 87.15,

4- (pyrrol igdi td r m?z{@ ng, 0.34 mmol),

2- (1H benzggtéqul %72?)?[@ ?Q Fg Mg @S? 72[ﬁet hy uroni unt et rafl uoroborate (133
ng, 0.41 mmol), 1- hydroxybenzotn azole hydrate (56 ng, 0.41 mmol) and.

N, N-di i so%g B\y/l ﬁl@/l amne (0.1 nL, 0.6 mol) were suspended in

acetonitri and stirred at roomtenperature for 12 h. The sol vent
was 30 rermymt%,]rs MRy tn30Acinintie Was separated between nethyl ene
chl oride and saturated "aqueous sodi um hydrogen carbonate sol ution and the

or ganite | ayBromgmécotinicedidoit8rg, 49 8inumml) sdiphicaytphoitiorylazido 6l lahohL; 82rownadl) of

ol vent in c ave rude product /

b Se02/ GRS SERIERIR (1 25 o3y Pl gkt A RIlob e e Agea

gradi ent eéddybn atabiad wisheplea s 12(H atldo 1@and the sdiventafastedhBphid@ id vichodIke 96
ng (93%yield) of the title compound as a solid: 1H NVR (DVSO d6, 400 MHz)

8 11. 69 ( semainige crglepgodust was dijuted with mefhylgnectdorige (590 pL) @dzmasb@ﬂ wuh = 3

e, 1h {Fcﬁgq)%i’@o th = 9?2&\?}’wajcer?l%)E:L?“s/agw(aﬂ%oi?(ﬁéj)(l%nﬁééﬂwa\?er AT

( Mt+1)is Enﬂ.lsiprh«; drigﬁmc phase was evaporated and purification by chromatography on a silica gel
column using a gradient heptane to heptane/ethyl acetate, (2:1), gave 11 g (81% yield) of
the title compound: *C NMR (CDCls, 100 MHz) § 152.97, 144.33, 137.67, 137.36, .
128.78, 121.40, 82.18, 28.67; MS (ES) m/z 273 and 275 (M++1).

20 Example 115

tert-Butyl 5-[3-(dimethylamino)propyl]pyridin-3-ylcarbamate
tert-Butyl 5-[3-(dimethylamino)prop-1-ynyl]pyridin-3-ylcarbamate (0.310 g, 1.126 mmol)
and palladium (10%) on charcoal (10 mg) were mixed with methanol (25 mL) in a reaction
bottle. Vacﬁum - nitrogen cycle 3 times was performed to remove the air. The reaction

25 mixture was shaken under hydrogen atmosphere (2 bar) for 1.5 h. The product mixture was
filtered through celite and the solvent was evaporated. Chromatography on silica gel using
methylene chloride to methylene chloride /ethanol, (2:1), as the eluent gave 1.8 g (89%
yield) of the title compound: MS (ES) m/z 280 (M*+1).

30 Example 116
_ 5-[3-(Dimethylamino)propyl]pyridin-3-amine



3- Ami no- 6- brono- N-[ 4- (pyrrolidin-1-yl nmethyl)pyridin-3-yl]pyrazi ne-2-carboxa
m de 3- Am no- 6- br onopyr azi ne- 2-carboxylic acid (148 ng, 0.68 mol ;

descri bedwDr3/0&4l2 ngson, 10 R C.; Henry, R L. J. Am Checir/SBon0133949,
2798-2800), 4-(pyrrolidin-1-ylnethyl)pyridin- 3-amine (100 ng, 0.56 mmol),
2- (1H benzotriazol -1-yl)-1,1, 3, 3- tetraf@thyl uroniuntetrafluoroborate (288
nmg, 0.89 mmol), 1-hydroxybenzotriazole hydrate (118 ng, 0.87 mmol) and

N, N-di i sopropyl ethylamne (0.2 ni, 1.15 mmol) were suspended in

acet oni t r iTrélydBoarkdic acid, 1% i methylede chloride (10yak), atasndphitioe satutivoofvés

tenperature f 12 . h. The | ve d in vacu nd t esl
separ at ed ? B@g@e i P@Hﬁé}ﬁ’f@zﬂ goasrg mtg{k gagég 126‘5{%1“3 8F ogen
carbonat e ﬁplﬁuapdatloﬁefithte RE1VERGBMbWed @yﬁdlmoﬂ[ﬁeﬁ%&m Jéé%ﬁieﬂt”%vﬁh” fate.

Filtration and fenoval of solvent in ‘vacuo gave the crude product, which
was puri f iIRAWHX ¢3rQifegaygriphijltetios aid capgekion§itdg @4%gyield) twititlet hyl - ‘

56"t he 3t 1 cPmtepiEHIME Copsb koo Bituiid £t TR 2 R Aok BT vy
11. 97 (s, 3104691 2ﬁ;éb1((§1 2%?"& 63%4@}1?52 SG(tW 88H§021(I§’ 13@NMI‘{3§¢1§ ob ﬂ)o

7.84 (br s,
1.84 (m MH)Z)STﬁ%%oMZcM, h@&d%ﬁéslﬁlmﬁ 93243 MOeMs%t’Zhé‘dSiEa)méz

descri bed f le 119: 25 Exanple 120
3- Ami no- 6- g@&%ﬁéﬁfp4 (2-pyrrolidin-1-ylethyl)pyridin-3-yl]pyrazi ne-2-carbox

amde Starting materi al: 4-(2-pyrrolidin-1-ylethyl)pyridin-3-am ne.
Purification by chronmatography on silica gel using a gradient ‘ethyl
acet at &/ nét¥gmple 11710: 1), to ethyl 30, acetate/nmethanol/triethyl am ne,

4:1:0.05 onpound as a brown oil, yield
6106 *H N?@ﬁ“mg%dg’%%aﬁﬁﬁd‘é%%%h’?‘? S 1 h Tees (s 1 H, W
03/ 004472 TRETHSEORINLBIS.7 MR, B. 4131,111(11) (vﬁs itd)ded&lr@ﬁwédto a]somtﬁmrdi meih;l’rl)z- 7.72
E Pnr Z’ H)Z D 1%%5(1}4;?&313%20&5@&& g& mol)sand 3- ar(nmop%lndl];?e (. 82 g, 8. g9 mmol) in 2. 49
3- Armi no- 6y né\b}{wmﬁe( @bqﬁm{ Ir@aﬂl E@ﬂﬁ’@&tﬁb@ Ngya&mgIﬂe?zmx{u}r@wa@zemﬁe@for 5

car boxam de rtlngmaerla (di‘'met hyl am no) net hyl ] pyri di n- 3-am ne.
Puri f i sat ideps fyd ice and water was added 1n portions. The organic solution was washed, twice,

with water, dried (MgSO,) and evaporated in vacuo to give 0.143 g (6% yield) of the title
compound as a yellow solid: 'H NMR (DMSO-d6, 400 MHz) § 10.26 (s, 1 H),8.85(d, J =
2Hz,1H), 8.29(dd, /=4, 1 Hz, 1 H), 8§.09 (m, 1 H), 7.81 (d, / = 2 Hz, 1 H), 7.35 (m, 2
H), 6.74 (d, J = 9 Hz, 1 H), 6.54 (br s, 2 H); *C NMR (DMSO-d6, 100 MHz) & 166.8,

20 149.2, 144.5, 135.6, 134.9, 130.7, 127.6, 123.4, 118.6, 115.8, 105.0; MS (ES) m/z 292 and
294 (M*+1).

Example 118 -
2-Amin0-5-br0mo-N-[4-(pyrrolidin-1-ylmethyl)pyridin-3-yl]nicotinamide

25 2-Amino-5-bromonicotinic acid (60 mg, 0.28 mmol), 4-(pyrrolidin-1-ylmethyl)pyridin-3-
amine (60 mg, 0.34 mmol), 2-(1H-benzotriazol-1-yl)-1,1,3,3-
tetramethyluroniumtetrafiuoroborate (133 mg, 0.41 mmol), 1-hydr6xybenzotriazole
hydrate (56 mg, 0.41 mmol) and N,N-diisopropylethylamine (0.1 mL, 0.6 mmol) were
suspended in acetonitrile (8 mL) and stirred at room temperature for 12 h. The solvent was

30  removed in vacuo and the residue was separated between methylene chloride and saturated
aqueous sodium hydrogen carbonate solution and the organic layer was dried over sodium

sulfate. Filtration and removal of solvent in vacuo gave the crude product which was



chromat ography on silica using a gradient ethyl acetate/heptane, (4:1), to
ethyl acetate/nethanol, (2:1), as an eluent gave the title conpound as a
yel | ow sowpDd3/ogd4et d 70% 10 1H NVR (CD30D, 400 MHz) S 9. 53CEsEoZonspy 8. 26
(s, 1 H, 820 (d, J =5Hz, 1 H, 7.26 (d, J =5Hz, 1 H, 3.62 (s, 2 H),
2.36 (s, 6 H; M5 (ES) nlz 351 and 353 fgw+1). Exanple 122 :

3- Am no- 6- brono- N- {5-[ 3- (di net hyl am no) propyl ] pyri di n-3-yl } pyrazi ne-2- 15
car boxam de 1-Ethyl - 3-(3-di nethyl am nopropyl ) carbodiin de hydrochl oride

(0.81 0, %uAfibdBY ShidhfL PnQKyRREind AZRUR {Qch [7ac8tatedh temavdl)l wer e
added to g)umlxture of 50?3{ |r$eth Ieggm nog : v pgrall dlan SG%yI a ) 0. 345

g 1 93 mittl:}), agthasiusst ® givoRopgr %%meelé)@&hb@ﬂgpompour@cas@ sobd: HaN R2 5

Tono. 95" DMk O RSN ol v oLt 1o 538 () =t s BB T e

was stirredy, fiqr), 3@5”(11”] '3@5'1@1} ahuQph YRR IDgE, Jmﬁ@i qtf?) 3f85é§ ergng the
preci pitate and ‘washing w di i sopropyi efher gave 0 55% yi el d) of
the tisl e 2%Bnpodid; 17H(mvonmm)@w3wmﬂ8(MM)M4z) 6 8 75 (s, 1 H,
8.23 (s, 1 H, 813 (s, 1 H, 811 (s, 1 H, 3.12 (m 4 H, 2.81 (s, 6 H),
2.70 (dd, J =8, 8 Hz, 2 H, 201 (m 4 H,; M5 (ES) mz 379 25 and
381( M++1) ExawiPl® 123
3- Ami no- 6-brond-N-[ 5-(3-pyrrolidin-1 i i/mpro yl ) pyridin-3- yl]g_yram ne- 2-

A

car boxani deAiinot6braypio-/¥- [(ls‘pmmbﬂny ¢tbpbppsidine3nybipyrazineiécaghoxaatider i de

(9519, & ZuiEkbefhbpa L RO PR o8 AR TRIBIBE,
g, 1.46 mRolQ.; HawarR.Mo-/6Abr @W@iﬂy&&i um 27%me4-(1§>yrﬁﬂidd1 QLA PO Tn-

PCT/ SE02/ 01339 80 (.0.382 g, | ; described in: Ellingson, R C;
Henry, R Jramige (LQQmgbig mQERD 21@59““%?‘9@218% 433N, N- di et hyl f or mani de

(2 m) at Wash evapor at ed
and the crt%ﬁigl eé@%ﬁﬂ%%mg%ﬁ]purl folﬁetg E%S%%%%%%?(%o} )ag@di‘ﬁéyg@‘%“ (6:15 gelO

col um usmgrat-:e (gt&mgemSmmeWaed«N M#dhmpmt@lethyhannrhwm%mM hi16mme) metchanol ,

?&12 cosbtpdeds accigpigs e sikedindst e g3 SRR g agem s 1 1
.24 (g, Jeripetatiie: fod 13, T &fdvend d/,as fenfovéd m?vacuq and the residue was separated

between methylene chloride and saturated aqueous sodium hydrogen carbonate solution

and the organic layer was dried over sodium sulfate. Filtration and removal of solvent in
vacuo gave the crude product, which was purified by chromatography on silica gel using a
gradient ethyl acetate/heptane, (1:1) to (4:1), as an eluent to give 210 mg (98% yield) of

20 the title compound as a light brown solid: 'H NMR (DMSO-d6, 400 MHz) § 11.97 (s, 1
H),9.41 (s, 1 H), 8.46 (s, 1 H), 8.30(d, J=5Hz, 1 H), 7.84 (brs, 2 H), 7.34 (d, J¥ 5Hz, 1
H), 3.77 (s, 2 H), 2.57 (m, 4 H), 1.84 (m, 4 H).

The following Examples, 120 — 121, were synthesized as described'for Example 119:
25 ‘
Example 120
3-Amino-6-brom0-N-[4-(2-pyrrolidin-1-ylethyl)pyridin-3-yl]pyi’azine-Z-carboxamide
Starting material: 4-(2—pyrrolidin-1-ylethyl)pyridin—3-arniné. Purification by
chromatography on silica gel using a gradient ethyl acetate/methanol, (10:1), to ethyl
30. acetate/methanol/triethyl amine, (4:1:0.05), as the eluent gave the title compound as a

brown oil, yield 91%: "H NMR (DMSO-d6, 400 MHz) § 10.51 (br's, 1 H), 8.68 (s, 1 H),



Hz, 1 H, 22919 (m 4 H, 2.84(m 2H, 2280 (m 2 H, 2.04 (m 2 H, 1.98
(m 4 H; 13C NWR (CDC13/CD3CD (1:1), 400 MHz) S 163.52, 153.98, 149.13,
143. 65, 18B6.080044186. 79, 134.34, 127.35, 124.09, 121.63, PCTARN2/G3E3P7,
29.47, 28.01, 22.29; M5 (ES) mz 405 and 10 407 (M++1). Exanple 124 Met hyl
3-am no- 6-{4-[ (di net hyl am no) sul f onyl | pfi@nyl } pyr azi ne- 2- car boxyl at e

3- Am no- 6- br onopyr azi ne- 2- carboxylic acid nethyl ester (0.40 g, 1.72 mmol),
4-(-N, N 15 di et hyl sul f onam de) phenyl boronic acid (0.474 g, 2.07 mmol) and
Pd( dppf) 0324?4 631 HQ], 8. mdzj mﬂ WMz WeHy, Tx@d sj DHY, 0. 35ee ) ethEnol H),0177¢m,2 ) ,

and Na2 }_r) ii N|tr en gas was bubbl ed through the
reaction gé?émf% 524199%141 )’tlh@?’fﬁl H-e was heated to 80 C for 16 h.

Silica gel was added and the solvent was evaporated. The residue was
purified by chromatography on a silica gel colum using a gradient, heptane
to 20 hepﬁanaﬁgemg acet at e, (2 1) as the eluent to give 0. 40 g (69%

yi el d) as eII %;SO|Id é Miz) S 8.64 (s, 1 H, 7.86
(d, J £ 93 89 romog¥-{4 (dlmethbdamzm)lzlemyl]pygldng3(3§}pysaﬂpe-Zz 45 (s, 6 H):

M5 (ES) ”’cérlﬁfﬂmﬁ%"’l) . Exanple 125 25
3- Ami no- 6-{4-[ (di met hyl am no) sul f onyl ] phenyl } pyrazi ne- 2-car boxylic acid

Met hyl 3- atarting Bafedial: ¢d{dmethylmninopethylimmidid-plasmyd. Phaficazonts- 2- car boxyl at e

0.25 g, . (4 | .lith hyd 0.20 g, 8.35 | i xed
I C ety afaEr Y e tice e b A asridelerired oozl The sol vent
was evapoggdtge/nahnol, (81, 8§ hﬂjb'l%eﬂ‘@%%vg'ﬁ%sﬂlevc%%ﬁoﬂnﬂ‘@gg el?dWs ng%qjd Yodyh

chl or of or The hases were separated 30 and the vvate hase s acidified
with BT H@MRZ%ODEMOB(H&Z)W%(&JMHDL 8:26f(s;r1rH)dBéOf(leJ ether, HY, 2261) ,

o Tar e ES St B33 hisaf, bebdn kol Mot ri/sest aod B850 el o 126

tent-Butyl 4-fornylpyridin-3-ylcarbamate tert-Butllitium (13.3 L, 22.7
mmol ) was_added dropwi se to a cooled (-78 C) solution of 5
3- (tert - blizamplest3ony| ani no) pyridine (2.0 g, 10.3 mmol; described in:

gﬁlh;/ér OIS ﬁ?% i %Ng yﬁ)l’flg rl\g S-géxiiggertﬁ%gg{igo pll’(%ytl]pyil"l ?rﬁB-y?i?pyrzgaglgg- ?006) in

15 carboxamide
1-Ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (0.81 g, 4.2 mmol) and 1-
hydroxybenzotriazole (0.57 g, 4.2 mmol) were added to a mixture of 5-(3-dimethylamino-
propyl)pyridin-3-ylamine (0.345 g, 1.93 mmol), 3-amino-6-bromopyrazine-2-carboxylic
-acid (0.546 g, 2.5 mmol, described in Ellingson, R. C., Henry, R. L., J. Am. Chem. Soc.

20 1949, 71, 2798-2800) in N,N-dimethylformamide (2 mL) at O °C. The mixture was stirred
for 30 min. Precipitation was almost immediate, filtering the precipitate and washing with
diisopropyl ether gave 0.402 g (55% yield) of the title compouhd: 'H NMR
(CDCI5/CD;0D (1:1), 400 MHz) 6 8.75 (s, 1 H), 8.23 (s, 1 H), 8.13 (s, 1 H), 8.11 (s, 1 H),
3.12 (m, 4 H), 2.81 (s, 6 H), 2.70 (dd, J =38, 8 Hz, 2 H), 2.01 (m, 4 H); MS (ES) m/z 379

25 and 381(M™+1).

Example 123
3-Amino-6-bromo-N-[5-(3-pyrrolidin-1-ylpropyl)pyridin-3-yl]pyrazine-2-
carboxamide
30 1-Ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (0.81 g, 4.2 mmol) and 1-
hydroxybehzotriazole (0.57 g, 4.2 mmol) were added to a mixture of 5~(3-pyrrolidin-1-yl-
‘ propyDpyridin-3-ylamine (0.3 g, 1.46 mmol), 3-amino-6-bromopyrazine-2-carboxylic acid



mL) under nitrogen atnosphere. The reaction m xture was stirred at -78 C
for 3 h. N Fornylpiperidine (1.4 nL, 12.4 mmol) was added dropvise to the
cool ed r ewotoBon4nt xture and stirring was continued for 1PoT/SWaver33q5 mi)
was added and the m xture was stirred for 10 30 mn. The crude reaction

m xture was pre-adsorbed onto silica angdpurified by chromatography on
silica gel using a gradient heptane to heptane/ethyl acetate, (2:1), to
give 1.83 g (80%yield) of the title conpound as a yellow sh solid: 'H NWR

(CDClB 4@@382\@21) 7@ 2ddssribell i) Ellifgdoh, Rsc Hdity, B 174 A%, Cher)Soc81949, (d, J
8 (s,”9 H; 13C NMR (CDC13, 100

S 4
|sz) 142 Q;gé zaqo)svsvﬂglynztsbylfqrz@ngée mh) 250 °C; Ehegmixgure wzg stiged 8 1({ES) nz/ 2

195 M-+1 |8

i no- 6.5 SO RS AR e STSAS RIS eB T Y SBPOBPRY 6 o
I\/Et hyI 3- sifich @elecovink pying @lgradiiant ﬂnepﬁ}wiefdhmﬂd)epbmyﬂ;]l@wroamrmehﬂetﬁﬂfoboxy| ate
(1.0 g, 2.76. 20 mmol) and |ithium hydroxide ( were mxed in
{ ot r ahydr GGk AnEWELAS & 6776 YiekD) okthe téﬁﬁ‘dc%ltll?quméd T8N 6D GF s over

ni ght for é@l\ﬁl/ )Té‘ﬁsf»g@d‘i%@lz”] I 4.8 Ng gbgﬁﬁgéa} g)}f’z”‘f'ﬁ)h§25r(&lij9=pﬁozd““

was purified rever ase rona
wat er / aceHanil &) 2.61 @madi[—bm 84 (ngl My, ZJS(BﬁngZ H33%4 (=) 211)1) Qf98t(1ne, 4ty e

conmpound I 49 ( +1 le 12

3 no- sNUR(BRAICDaPR. G Ui Doy 15532 | Pl 499 48, 9585 basgn 49679

4- (Pyrrol hgly5gulFomambaley phe gl 99119'3'3‘3273‘29 Q7(£8 &1 2820109 E§‘3 Wg)P

3-am no- 6- bronnpyra2|ne '2-car boxyl’ate (0. 1.08 nnDI 03 1 m_,
3 M 302 AODIY+Bnd 30 Pd(dppf)Cl2 (0.044 g, 54 gnol ) wer e suspended in
et hyl ene glycol dinmethyl ether/water (1.5:0.5 nL) and heated in a

m crowave oven at 160 C for 10 min. The reaction was repeated 3x. The

conbi ned E&Q%lm xtures were evaporated with silica gel and the crude WO
03/ 004472 01339 82 product was purified by chromatography on

silica geMatbyhamineptidr(dmehdamingailfpmylipbenylipyraging-arbexyate82% yi el d)
of the ti gl&m&%@g%qg()py%n(elzﬂzarggéﬁlc a%?’d rgllvﬁxyi]‘ t):sterl%ﬁqio ‘1‘99“”1%'81) 4? (-N,N-

15 dimethylsulfonamide)phenylboronic acid (0.474 g, 2.07 mmol) and Pd(dppf)Cl, (63 mg,
86.2 umol) were mixed in toluene/ethanol, (1:1, 2 mL), and Na,CO; (2 M (aq), 0.40 mL).
Nitrogen gas was bubbled through the reaction mixtufe for 5 min and the mixture was

heated to 80 °C for 16 h. Silica gel was added and the solvent was evaporated. The residue
was purified by chromatography on a silica gel column using a gradient, heptane to

20  heptane/ethyl acetate, (2:1), as the eluent to give 0.40 g (69% yield) as a yellow solid: 'H
NMR (CDsOD, 400 MHz) 6 8.64 (s, 1 H), 7.86 (d, J =9 Hz, 2 H), 7.58 (d, /=9 Hz, 2 H),
3.73 (s, 3-H), 2.45 (s, 6 H); MS (ES) m/z 337 (M +1).

Example 125
25 3-Amin0-6-{4-[(dimethylamino)sulfonyl]phenyl}pyrazine-z-carboxylic acid
Methyl 3-amino-6~{4—[(dimethylamino)su]fonyl]phenyl}p}}razine-Z-carboxylate 0.25 g,
0.74 mmol) and lithium hydroxide (0.20 g, 8.35 mmol) were mixed in
tetrahydrofuran/water, (10:1, 50 mL), and stirred for 2 h. The solvent was evaporated and
- the residue was dissolved in water and washed with chloroform. The phases were separated
30  and the water phase was acidified with HC1 (aq) (2 M). Extraction with chloroform/diethyl
ether, (20:1), gave after evaporation 0.21 g, (87% yield) the title compound as a yellow
solid: MS (ES) m/z 323 M*+1).



Exanmpl e 129

3- Am no- N-pyridin-3-yl-6-[4-(pyrrolidin-1-ylsul fonyl)phenyl]pyrazine-2-carb
oxanm de WsoAdiona7BH- br onmo- N- pyri di n- 3-yl pyrazi ne- 2- car boxa®Ca¥SE(D01R33 g, 0.85
mmol ), 4- (pyrrolidin-1-ylsulfonyl)phenyl boronic acid (0.26 g, 1.02 nmol),
Pd(dppf)C12 (35 ng, 42 10 gnol) and sogli um carbonate (2 M 1.5 nL, 3.0
nmmol) were m xed with di nethoxyethane in a schlenk tube and nitrogen gas
was flushed through the reaction tube mxture for 5 mn. The mxture was
heated to reflux for 1 h. Silica gel was added and the sol vent was
evaporated. The residue was purified by chromatography on a silica gel

col um, l;g‘la ]@12Qradl ent heptane to hept ane/ et hyl acetate, (2 1), as the
el uent t0 VE 335 (93% yi el d) a* 15 a yellow solid: M5 (ES) mz 425
( M+1) . Mg 41fgmmy pyrldm- -ylcarbamate

e S Bl RS S Bl 24 Pl b RiREA dowmoredwm»rsamﬁmofé car bo

xam de was prepared escribed for a&l e 129 using
4- (pi ger|ﬁ(tm_tutz)sayaﬂrmﬂyimyxb)pyhdmpl(b@rgoﬂl‘i)é reiwpl deseribpd i dRIyNE 4ES) m z 439

{ M %(ang}gNég'p' SV st ot 3998, 33, 9003:0008 f AHJLIES IehEyRSRARRED! bed
3. Am no- St pagblivoged gcf‘n@éwhme%méh Arikuyé Wasibtirasdt L FHR@ o3 INNpy r i di n- 3-

yl pyrazi arting material :

3- et hyl - Fdringipipiriaiter|l gembzihd myol) was adﬂwhdjr%‘féwpt%er epled S9N BT o e

duct fied b |
Phbor - de/metHEre vascomtinged te |t O HEas A0 R0 Bid i i ud HIMIONS g
( 5 1 H 363%?;13 TRY cﬁﬁe réacf‘Q)n nﬁxtﬁﬂ: \st pré-aﬂ'gqrbfﬂi 450 (Sﬂlca andpyriBeddy (m 1 H),

' (m br s, 4
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Example 127
3-Amino-6-[4-(pyrrolidin-1-ylsulfonyl)phenyl]pyrazine-2-carboxylic acid.

Methyl 3-amino-6-[4-(pyrrolidin—1-ylsulfonyl)phényl]pyrazine—Z—carboxylate (1.0g,2.76
20 mmol) and lithium hydroxide (1.0 g 24 mmol) were mixed in tetrahydrofuran/water, (9:1,
20 mL) and stirred at room temperature over night for 18 h. The reaction mixture was
evaporated and the crude product was purified by reversed phase chromatography (C-18)
using water/acetonitrile gradient to give 0.85 g (88% yield) of the title compound in: MS
(ES) m/z 349 M¥+1).
25

Example 128 ‘ '
Methyl 3-amino—6-[4-(pyrrolidin-1-ylsulfonyl)phenyl]pyrazine—Z-carboxylate

4-(Pyrrolidylsulfonamide)phenylboronic acid (0.33 g, 1.29 mmol), methyl 3-amino-6-

bromopyrazine-2-carboxylate (0.25 g, 1.08 mmol), KsPOs (1.1 mL, 3 M, 3.2 mmol), and
50  Pd(dppf)Cl, (0.044 g, 54 pmol) were suspended in ethylene glycol dimethyl ether/water

(1.5:0.5 mL) and heated in a microwave oven at 160 °C for 10 min. The reaction was

repeated 3x. The combined product mixtures were evaporated with silica gel and the crude



Starting material:

4-[ (4- et hyl pi perazin-1-yl)sul fonyl]-3-(trifl uoronethoxy)phenyl boronic

aci d. Theworoadetspr oduct was purified by col umm chromat ogr cMSE201884 | ca

usi ng nmethylen chloride/nethanol, (95:5), yield 70% 1H NWR (CDC13) S 9.79

(s, 1 H, 883 (s, 1 H, 87510 .. (s,82 H), 8.45 (m 1 H), 8 27 (d, J = 8

Hz, 1 H, 8.09 (d, J =8 Hz, 1 H, 7.97 (s, 1 H, 7.89 (d, J =8 Hz, 1 H,

7.38 (dd, J =8, 5 H, 1 H, 3.41 (br s, 4 H, 2.64 (br s, 4 H, 2.41 (s, 3

H; M (Tﬁi%)duud \Zaﬁﬂﬁhf(eﬂ/lbylchronﬁbt@gmﬂ) dIBéihdngel using a heptan/ethylacetate gradient

tert-Butyl 4-, yridin-3- m_no) car ban razin- 2-

yl } phenyl §%& %I%@?%@P%ﬁ PtlélaPBB]:W%Ef é% r”t’fﬁﬁégﬁii]%pi al: 4-

[ 4- (tert-butoxycarbonyl) pi perazi n-1-yl]sul fonyl } phenyl boroni c acid. The

crude product was purified by colum chromatography on silica using

met hyl en Eadlcompdandset hanol , (95:5), yield 60% 1H NVR (CDC13) 8 9.85 (s,

1 H, 886 (s, 1 H, 876 20 (s, 1 H, 845 (d, J =5Hz, 1 H, 830 (d, J
8 Hz2 1 H), 8.07(d, J =8 Hz, 2 H, 7.89 (d, J =8 Hz, 2 H, 7.38 (dd,

J = 5, 8 Hiambidia9 3.54 (br s, 4 H, 3.04 (br s, 4 H, 1.40 (s,-9 H); 13C

NNR (CDCl -4, 154.9, 154.3, 145.9, 145.8, 141.7, 140.5, 138.5,

135.5,"' 13Amjno-Nagyrilin-B2yl-64[4- (e ralidinAlylsulfad) phenBlpyiazite-2tcarbgxBnideS

(TSP) niz 540
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yl sul f onyt a3 mxsnﬁammmanﬁ%ﬂaﬁfeadadi@ 26 g,1.02 mmol) Pd(dpg%Clz (35 mg, 42
4- (Piperidin-1-ylsulfonyl )phen;l/vlboronl c_aci d SO 149 ¢, 1),
3- ani Ao- 6LEeBARd godium carbonate (2 M, 1.5 mL, 3.0 mmol) were mixed with dimethoxyethane
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3- Ami no- N-{5-[ 3- (di net hyl am no) propyl ] pyridin-3-yl}-6-[4-(pyrrolidin-I-

Example 130
3-Amino-6-[4-(piperidin-1-ylsulfonyl)phenyl]-N-pyridin-3-ylpyrazine-2-carboxamide
The title compound was prepared as described for Example 129 using 4-(piperidin-1-

20  ylsulfonyl)phenylboronic acid, yield 99%: MS (ES) m/z 439 (M'+1).

The following Examples, 131 — 133, were synthesized as described for Example 237:

Example 131
25 3-Amino-6-{3-ethyl-4-[(4-methylpiperazin-1-yl)sulfonyl]phenyl }-N-pyridin-3-
ylpyrazine-2-carboxamide
Starting material: 3-ethyl-4-[(4-methylpiperazin-1-yl)sulfonyl]phenylboronic acid. The
crude product was purified by column chromatography on silica uéing methylene
chloride/methanol, (95:5), as the eluent, yield 62%: '"H NMR (CDCls) 8 9.88 (s, 1 H), 8.83
30 (s, 1H),8.74 (s, 1 H), 8.45 (s, 1 H), 8.30 (m, 1 H), 8.01 (m, 1 H), 7.88 (s, 1 H), 7.82 (m, 1
H), 7.38 (m, 1 H), 3.33 (br s, 4 H), 3.12 (m, 2 H), 2.62 (br s, 4 H), 2.39 (5, 3 H), 1.38 (m, 3
H); >CNMR (CDCLs) § 164.4, 154.8, 145.9, 145.8, 145.4, 141.7, 140.5, 138.8, 135.0,



yl sul fonyl ) phenyl ] pyrazi ne- 2-carboxam de The title conpound was prepared
as described for Exanple 134 using 4-(pyrrolidin-1-

yl sul f onyWpphemsrrbor oni c acid, yield 73% M (ES) m z 510PCWVISEN)/01330

Exanpl e 136 3- Am no- N-{4-[ (di met hyl am no) net hyl ] pyri di n-3-yl }-6-{4-

[ (di met hyl am no) sul f onyl ] phenyl } pyrazi ngz 2- car boxam de .

3- Am no- 6- {4-[ (di net hyl am no) sul fonyl ] phenyl } pyrazi ne- 2-carboxylic acid (71
ng, 0.22 15 mol), 4-[(dinmethyl am no)net hyl ] pyridin-3-am ne (40 ng, 0.265
mol ) and IinR V&I i oH h honi u t 0. 33
ol ) ver & v SRS AR PPEB R 5. WS ATRE AR MO TSP er,

N, N- Di i sogBd @y ebhyl amine (90 ml, 0.66 nmol) was added and the reaction

m xture was stirred for 15 h.. The solvent was evaporated and the crude
resi due was dissolved in HO (1 Mag, 2 nL) and applied on a 20 reversed
phase chr egaL gy colum (XTerra C8 19x300 mm) and eluted with a

wat er/ acetonttrtrte gradient. Freeze-drying gave 42 ng (42% yi el d) of the

Tt etk el s 132
- - - 13- (di i din-3-yl}-6-{, 4-

[ (di met hypgﬁfih% gﬁ!ﬂrﬁéﬂ"féﬁ'fﬂfgﬂg’}“ )r/az%e- 2- car b)c/)xam: de The title conpound
was pr epasegtidsmiRssr: ub[?ﬂnfe&{ymaﬂh-91,-311%%1ﬂdﬁ&l‘]‘%é%;ﬁ&@ﬁ&ﬁg&yé%enz_lb(%gnic

[ (di met hyl am no) sul fonyl' | phen yrazine-2-car c acl
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3- Ami no- 6- (4- {[ met hyl (1- et hyl pyrrolidi n-3-yl)am no] sul fonyl } phenyl)-Npyri

di n- 3-
- Example 133
15 tert-Butyl 4-[(4-{5-amino-6-[(pyridin-3-ylamino)carbonyl]pyrazin-2-

yl}phenyl)sulfonyl]piperazine-1-carboxylate
Starting material: 4-{[4-(ter-butoxycarbonyl)piperazin-1-yl]sulfonyl }phenylboronic acid.
The crude product was purified by column chromatography on silica using methylen
chloride /methanol, (95:5), yield 60%: "H NMR (CDCls) § 9.85 (s, 1 H), 8.86 (s, 1 H), 8.76
20 (s, 1H),845(d, J=5Hz, 1H),830(d, J=8Hz, 1 H),8.07 (d, /=8 Hz, 2 H), 7.89 (d, J
=8 Hz, 2 H), 7.38 (dd, /=5, 8 Hz, 1 H), 3.54 (br s, 4 H), 3.04 (br s, 4 H), 1.40 (s, 9 H);
BC NMR (CDCI3) 0 164.4,154.9, 154.3, 145.9, 145.8, 141.7, 140.5, 138.5, 135.5,134.2,
128.8, 127.4, 126.4, 124.6, 124.0, 80.7, 46.1, 28.5; MS (TSP) m/z 540 (M*+1)

25 _Example 134 ‘
3-Amin0-N-{5-[3-(dimethylamino)propyl]pyridin-3-yl}-6-[4-(piperidin-1-
ylsulfonyl)phenyl]ﬁyrazine-2-carboxamide
4-(Piperidin-1-ylsulfonyl)phenylboronic acid (0.149 g, 0.55 mmol), 3-amino-6-bromo-N-
{5-[3-(dimethylamino)propyl]pyridin-3-yl}pyrazine-2-carboxamide (0.175 g, 0.46 mmol),

30  NapCOj3 (0.147 g, 1.38 mmol), and Pd(dppf)Cl, (0.019 g, 23 pmol) were suspended in
ethylene glycol dimethyl ether/water, (3:1 mL,) and heated in a microwave oven at 160 °C

for 10 min. The product mixture was filtered through celite, diluted with methylene



yl pyrazi ne- 2- car boxam de A m xure of

4- ((met hyl (1- et hyl pyrrolidin-3-yl)am no)sul fonyl ) phenyl boronic acid (298
ng, | mMmowP,038e4m no- 6- br ono- N- pyri di n- 3-yl pyrazi ne- 2- car porsEdZI@3$294 ny,
1 mol) and Pd(dppf)d 2xCH2C12 (42 ng, 0.05 mmol) in toluene (10 ni),
ethanol (2 nmL) and 10 saturated aqueous84odi um carbonate solution (2 ni)
was stirred at 80 C for 16 h. The mxture was cooled to roomtenperature,
and precipitated material was filtered off, dissolved in aqueous HC (1 M

S5 m), al kaloyideswl}) veagHeDwshNo@( 13 dMxid@n@q i) asd weter. Whelorganidptassne
chl oride. The organi c phase is washed with water, dried (Na2SO4)

evapor at edvasairigd (NeSOhand crpeisiedde ersNel® 7 (83 % ivickd afithgytifieeomiaupd: MS

chl ori de/ n 10:1), as the eluent to give 103 ng (22% yi el d) of
t he titlqugﬂ%(t?%:(%i)(ES) 448 (Me+1). The fol [ owing Exanples 139 - 152

wer e synthesized as described for Exanple 138: 20 Exanple 139
3- Am no- 6- (4-{
[ met hy5( 1Mﬁ$eri di n-4-yl)am no] sul fonyl } phenyl ) - N pyri di n- 3-

4- (et Ly - AR RO it 5 SRS T i SIS EREnTMInt  aci g,
5 (i e i) SuLf om| Lebemt ) ]

L e s s ibusl Vel BRAES e OROHPaLRT B e 4Ba Sk fralidiay 1-

4- (((di mtﬁ@ﬁ?}@ﬁ%@bﬁﬂe&m&mwm@@%nm@skﬂg%bi(mmm)boroni c acid, 30

yield 20% T ound was-di ssolved in aq), evaporated and freeze
dried:ioMs (ES) 470 (M++1). WD 03/004472 PCT/ SE02/ 01339 86 Exanple 141

3- Armi no- 6-( 4- !
[ 3- (di met m&%yrrol i di n-1-yl ]sul fonyl}phenyl)-Npyridin-3-
yl pyr azi n%—Xﬂﬂ-@?@ﬂﬁﬂﬁetﬁ&ﬁiﬁih@ﬂnéﬁ&ﬂﬁﬁdih%-yl}-6-{4-

su

4- ((3-dimethyl am no) pyrrol i din-1-yl)sul fonyl)phenyl boronic acid, yield 5
22% M5 ( Eﬁg)inmggfl&(nunpggu_lfonyl]phenyli/pyrazme-Z-car oxamide '
3-Amino-6-{4-[(dimethylamino)sulfonyl]phenyl} pyrazine-2-carboxylic acid (71 mg, 0.22
15 mmol), 4-[(dimethylamino)methyl]pyridin-3-amine (40 mg, 0.265 mmél) and bromo- |
tripyrrolidinophosphoniumhexafluorophosphat (0.154 g, 0.33 mmol) were mixed in N,N-
dimethylformamide (2 mL) and stirred for 5 min. N,N-Diisopropylethylamine (90 pml,
0.66 mmol) was added and the reaction mixture was stirred for 15 h. The solvent was
evaporated and the crude residue was dissolved in HC] (1 M aq, 2 mL) and applied on a
éo reversed phasé chromatography column (XTerra C8 19x300 mm) and eluted with a

water/acetonitrile gradient. Freeze-drying gave 42 mg (42% yield) of the title compound as

a yellow solid: MS (ES) ni/z 456 (M'+1).

Example 137

25 3-Amino-N-{4-[3-(dimethylamino)propyl]pyridin-3-yl}-6-{4-
[(dimethylamino)sulfonyl]phenyl}pyrazine-2-carboxamide
The title compound was prepared as described for Example 136 using 3-amino-6-{4-
[(dimethylamino)sulfonyl]phenyl } pyrazine-2-carboxylic acid and 4-(3-
dimethylaminopropyl)pyridin-3-amine. The title compound was purified on a reversed

30  phase column (XTerra C8 19x300 mm) and eluted with a water/acetonitrile gradient to
give 25 mg (7% yield) as a yellow solid: 'H NMR (CD;0D, 400 MHz) & 8.79 (s, 1 H),
8.78 (d, J= 10 Hz), 8.25 (m, 1 H), 8.23 (d, /=9 Hz,2 H), 7.77 (d, /= 9 Hz, 2 H), 7.33 (d,



Exanmpl e 142

3- Am no- 6- [ 4- (nor phol i n-4-yl sul f onyl ) phenyl ] - N- pyri di n- 3-yl pyr azi ne- 2-

car boxanmwe 03008rarting material : 4-(norpholin-4-yl sul f onpCxysiEezyiskor oni ¢
acid. Purification on a silica gel colum using nethylene chloride/

met hanol , (100:1), as the eluent gave t&® title -conpound, yield 18% M5
(ES) 441 (M++1). Exanple 143 15 }

3- Ami no- 6-[ 4- ({[ 3- (4- net hyl pi perazi n-1-yl) propyl ] am no}sul fonyl ) phenyl ]-N-p
yridin- 3J¢ ﬁaﬁza]zﬂl),ez”k} ¢af H8xakizd2 Hy260 Chbai), 264 Bt.al+ Britg) @ (s, &lH),

4- (((3- (4- th -I- ropyl ) am no) sul f onyl ) phenyl boronic acid,
yield 274 ﬁ@mm@ %%@gl'&éd in 1 MHC, evaporated and freeze
dried: M (ES) 511 (M++1). 20 Exanple 144

3- Ami no- 6-{4-[ (4-et hyl pi perazi n-1-yl)sul fonyl ] phenyl }-N-pyridi n-3-yl pyrazin
e-2- carbfixamplel3§ arting material :

S RS T IR ST Soo F55

[ (2- pyr r okp¥irRzihe-2¥da®béidmiagi no] sul f onyl } phenyl ) pyr azi ne- 2- car boxam de
hydrochl oride 30 Starting material:
4-((2-pyr Adhimrm0ﬂ4w1@¢h130 l)lanﬁhmkwsrehdmrﬁrVl))melﬁgsml:fgmdmmnﬂbmm%@ (:29830%

() **aBa it o0\ S by M a3 s GURPE A BRaARR G44RRD Bt Y0
3- Ani no- 6ax{&lpa(@ﬂpf)elzttmz@}z/&@lh@zepgﬁmﬁoly lin Sulehe 1y ﬂmbl%m/dnbt (&Y bl n- 3-yl py

razi ne- 2-carboxam de hydrochloride 5 Starting materi al

4- ((44%ret B@tvmned&qabwép@nnncaybqn@m spbmﬂn)(% ﬁdﬁwfﬁ@tlﬁﬁd et $2:7Q@ forylicdt-dhg%  The
Zggp ound ma)?ture' \%gsotl:o\f)?e t{) rr]oolm It\émpergtg%) and” pre 1p1t%teg ma?en(ajll {N%Se ?ﬁereg ffe d: M5 (ES)
dissolved in aqueous HCI (1 M, 5 mL), alkalyzed with aqueous NaOH (2 M) and extracted
with methylene chloride. The organic phase is washed with water, dried (Na;SOy),
evaporated to dryness and chromatographed on silica using methylene chloride/methanol,
15 (10:1), as the eluent to give 103 mg (22% yield) of the title compound: MS (ES) 448
(M*+1).

The following Examples 139 - 152 were synthesized as described for Example 138:

20 Example 139 . 4
3-Amino-6-(4-{[methyl(1-methylpiperidin-4-yl)amino]sulfonyl}phenyl)-N-pyridin-3-
ylpyrazine-2-carboxamide '
Starting material: 4-((methyl-(1-methylpiperidin-4- yl)ammo)sulfonyl)phenylboromc acid,
yield 4%: MS (ES) 482 (M"+1).

25
Example 140
3-Amino-6-(4-{[[3-(dimethylamino)propyl](methyl)amino]sulfohyl}phenyl)-N-
pyridin-3-ylpyrazine-2-carboxamide hydrochloride
Starting material: 4-(((dimethylamino)propyl)(methyl)amino)sulfonyl)phenylboronic acid,

30  yield 20%. The compound was dissolved in 1 M HCly,q), evaporated and freeze dried: MS
(ES) 470 (M*+1). ' ‘



(Mt+1). Exanple 147 10

3- Am no-6-[ 4- ({[ 2- (di et hyl am no) pr opyl ] am no} sul f onyl ) phenyl ] - N- pyri di n- 3-
yl pyrazi wodspesbnxam de hydrochl oride Starting material : PCT/SE02/01339

4- (((2-di met hyl am no)j propyl ) am no) sul f onyl ) phenyl boronic acid, yield 26%
M5 (ES) 456 (M++1). The base was dissol8&ed in nethyl ene chloride/ nethanol,
(9/71), and HO in diethyl ether (2 M was added to acidic pH The forned
precipetate was filtered is and dried in vacuo to give the title conpound,
yield 90%35“115 8 i4ie base). I H NWR (DI\/SOdG) 8 11 09, (s, 1 H, 9.36 (d, J =
2 Hz, }-g_—gﬁoga‘ 1H, 8.84 (d = 1H, 866 (m I , 8.51
(d, J = 934sminp-G44-{[3- (zl&nethylammommolumnﬂyyl]snl@my(}nhensa)-ﬁ’-wrubn . 1 H),
794(d 37(m1H) 3.19 (m 1 H), 297(m1H),2.72
(d, J 5Y‘H¥ra%“e'?b°argg"é'é‘“€ 5 H,, 3H, 1.22 (d. J =5 H, 3 H. 20
Exanpl e 19ﬁl‘tﬁrg‘¥ﬁht6ﬂal64((63 {llmethylamlno)pyrrohdm 1-yl)sulfonyl)phenylboronic a01d yield

[i sopropyl (2- met hoxyet hyl ) am no] sul fonyl } phenyl ) - N-pyri di n- 3-

yl pyrazi n&2%: W%ﬁ&ﬁﬁ&é hidrochl oride Starting material :

4- ( (i sopropyl - (2- net hoxyet hyl ) am no) sul f onyl ) phenyl boronic acid, yield 25
43% The conmpound was dissolved in 1 MHO (aq), evaporat ed and freeze

dri ed; MNSEt&nh 1e14ml (I\/Hr+1) Exarrple 149 3- Am no-6- [4-({

[ (1-ethyl g‘yrro I 2-yl)net hyl]. am no}sul fony!ﬂuﬁhenﬁl ]-N-pyridin-3- 30

yl pyrazin Agnm érﬁpe@%-wmfewlmeml m$2-01339 88
Starting 5%1)‘3&
4- ((((21-ethyl pyrrol i di n-2-yl)am no)-sul fonyl) phenyl boronic acid, yield 8%

The comp o&uadmgaﬂatdnsls 44 (medphohin ¥-}sHCInyHghen yéhvarpuoic atiddPenificatipe er @ sdicaed, : M5
ES) 482 (M++1). 5 Exanple 150 .3- Amino-6-[4- : oy
[ et b3 SFIOE) e TP IIHSRS FEOF RGP miRtr by PP the 3549 st gave the tite
yI Pyrazi Ngsmdpdimb bﬂg@njg@g MBqESrM omvrda)Starting nmateri al :
4- (((2-di et hyl amno) et hyl ) am no) su fonyl ) phenyl boronic acid, yield

Example 143

15 3-Amino-6-[4-({[3-(4-methylpiperazin-1-yl)propyl]amino}sulfonyl)phenyl]-N-pyridin-
3-ylpyrazine-2-carboxamide hydrochloride '
Starting material: 4-(((3-(4-methylpiperazin-1-yl)propyl)amino)sulfonyl)phenylboronic
acid, yi.e‘ld 27%. The compound was dissolved in 1 M HCI, evaporated and freeze dried:
MS (ES) 511 (M*+1).

20
Example 144
3-Amino-6-{4-[(4-ethylpipefaiin-l-yl)sulfonyl]phenyl}-N -pyridin-3-ylpyrazine-2-
carboxamide .
Starting material: 4-((4-ethylpiperazin-1-yl)sulfonyl)phenylboronic acid, yield 62%: MS

25 (ES) 468 (M'+1).

Example 145
3-Amino-N-pyridin-3-yl-6-(4-{[(2-pyrrolidin-1-
ylethyl)amino]sulfonyl }phenyl)pyrazine-2-carboxamide hydrochloride

s0  Starting material: 4-((2-pyrrolidin-1-ylethyl)amino)sulfonyl)phenylboronic acid, yield '
30%. The compound was dissolved in 1 M HCl,), evaporated and freeze dried: MS (ES)
468 (M*+1).



81% The conmpound was dissolved in 1 MHCl(aq), evaporated and freeze
dried: 1H NVR 10 (D20, 400 MHz) 8 8.90 (s, 1 H), 825 (m 2 H, 8.08 (s, 1
H)y, 7.66 Wwmosmo4#dyz 7.56 (d, 2 H, 7.31 (d, 2 H, 3.07 (mpC3/SHp2/01839.1 (t, 6
H; M5 (ES) 470 (M++1). Exanple 151

3- Ami no- N-pyridin-3-yl-6-(4-{[(2-pyridi872-yl et hyl )am no] sul f onyl } phenyl ) py
razi ne- 15 2-carboxam de Starting material: 4-(((2-pyridin-2-ylethyl)

am no) sul fonyl ) phenyl boronic acid. Purification on a silica gel columm

usi ng net hyl ene chl ori de/ net hanol, (50:1), as the eluent gave the title

conpound, yield 12% WMs (ES) 476 (Mr+1) 20 Exanple 152 3- Am no-6-(4-{
[ (2- net howl et hyl) ani no] sul fonyl } phenyl ) - N-pyri di n- 3-

yl pyrazin i .
Y & kAR B2 S PSR B AR RAR I IRAES: fricytpyeasine

Puri fi cat ixéarboxamide hyeklrogdbridel um u5| ng net hyl ene chl or| de/ net hanol ,
(50:1), as the eluent 25 gave the title conpound, yield 80% The corrpound

vvas di SsolVaing materjl: I—‘fcﬁ((‘daﬁ}thylelfé'ﬁtﬁzaﬁ@dl'é{Héfﬂqu’é@i’Eefwﬂb%ﬂmC NNRAO%R0, 400

(d. 2q 9, %e%ém(péaﬁ_& wa.ﬁgh%?g('gigm]i dM)}EC%; a.p%gagt%;i.lﬁrgpfﬁﬁge ?ﬁﬁ; %S ?@146338 1}12 (m
2 H), 3.06M's1).3 H),,0.84 (d, 3 H; M5 (ES) 443 (M++1). 30 Exanple 153

3-Anmi no-6-[4- ({ [2- (di met hyl am no) - 1- net hyl et hyl ] am no}sul f onyl ) phenyl ]
-N-pyridin- 3-yl pyrazi ne-2-carboxam de WD 03/004472 PCT/ SE02/01339 89 To a

m xt ure OnyAm(ﬁlé gzﬁli net hyl ami no) - 1- met hyl et hyl ) am no) sul f onyl') phenyl bor oni ¢
acid (286 nm, 3-am no- 6- brono- N- 3-yl pyr azi ne- 2- car boxam de (235

ol ) |
ng, 0.8 mﬁoA)mnerﬁd4Rﬂ@d@mymmmpyl42mum}smf@ﬁ/l)pinhy1]Wépymm
tetrahydro ur an: %a d aqueous sodi um carbonate solution

(1 L) i n YPHRER 9?‘%‘F‘I£Wéﬁﬁf%} ﬁ% was 5 subjected to ricrowave
irradiati csnarﬁﬂg n;b&rm n-qt2- aﬁ&kt&‘ylaﬁlﬁme)JFﬂdpwmm@@lfbﬂw)gﬁnmofcﬁqu yield

terrperature K]£I’GCI |tate materi a | tered , dissol ve in 1M

aqueous HEO%: %\’IS ), 458 RATH) - ekhevaschwasdiswsiedNa opethiencestl oridefreshaiolH9/ 1),
met hyl ene ¢hkeqid ﬁledh-gh %th%F Q?Mg Svas B?j&%ﬁr g F%ﬁg’gﬁ%@rﬁ@d mgl%et’ate%ésefﬂtered

(Na2SO4), evaporate s an
15 and drled in vacuo to give the title compound, yield 90% (from the base). '"H NMR

(DMSO-de) 6 11.09, (s, 1 H), 9.36 (d, /=2 Hz, 1 H), 9.09 (s, 1 H), 8.84 (d, /=9 Hz, 1 H),
8.66 (m, 1H),851(d,/=9Hz, 2H),8.28 (t, /J=6Hz, 1 H), 7.99 (dd, /=9, 6 Hz, 1 H),
794 (d,J=9Hz, 2 H), 3.37 (m, 1 H), 3.19 (m, 1 H), 2.97 (m, 1 H), 2.72 (d, /=5 Hz, 3
H),2.66 (d, J=5Hz,3H), 1.22 (d,J =5 Hz, 3 H).
20 |
Example 148
3-Amino-6-(4-{[isopropyl(2-methoxyethyl)amino]sulfonyl}phenyl)-N-pyridin-3-
ylpyrazine-2-carboxamide hydrochloride
Starting material: 4-((isopropyl-(2-methoxyethyl)amino)sulfonyl)phenylboronic acid, yield
25 43%. The compound was dissolved in 1 M HCl (aq), evaporated and freeze dried; MS (ES)
471 MF+1).

Example 149
3-Amino-6-[4-({[(1-ethylpyrrolidin-2-yl)methyl]amino}sulfonyl)phenyl]-N-pyridin-3-

30  ylpyrazine-2-carboxamide hydrochloride



on silica using nethylene chloride/nmethanol, (10:1), as the eluent to give
67 mg (15% 10 yield) the title conmpound: M5 (ES) 456 (Mt+1). The follow ng
Exanpl es WBH3004457 were synt hesi zed as descri bed for ExanmplCa/SEBBo133EXanpl e
154 15 3- Am no- N-pyridin-3-yl-6-(4-{[(3-pyrrolidin-|-

yl propyl ) am no] sul f onyl } phenyl ) pyrazi ne82- carboxam de Starting material:

4- ((3-pyrrolidin-1-yl propyl)am no)sul fonyl)phenyl boronic acid, yield 5%
1H NWR (CDC13, 400 MHz) 5 9.85 (s, 1 H, 8.82 (s, 1 H, 873 (s, 1 H, 8.41
(d, 1 H, St8rt121§ n(alterlal 4Po(((1&tmpmbhcﬁn Ei)yl)a?m&ﬁ sﬁlﬁon@ Z;lﬂenyl%oﬁﬁldm& ‘}rﬂech)

3.11 (t, 2 (t I&n] : 1 (t, 2
H: NS (ES% o4’§§ C@megx}d wa@xgm}y@l 111515M Cliag), evaporated and freeze dr1ed MS (ES)
6-{4-[(4-Ags (X,pgll)oeram n-1-yl)sul fonyl ] phenyl } - 3- am no- N- pyri di n- 3-yl pyr azi
ne-2- carbox 25 Starting material :

4- ((4-acetyl pi perazin-1-yl)sul fonyl)phenyl boronic acid, yield 2% M (ES)
482 (M++1)., Examle 156 3-Am no-6-(4-{ [ [2-(di nethyl am no)ethyl]

(et hyl Yam yl } phenyl ) N-pyridin-3- 30 yl pyrazi ne-2-carboxam de
hydrochl orq g, 26801kl A 2.
4- (((2-di n3et y b nop@t ﬁh’;?))ethr?%ﬂr?"}’"??ﬂ"f"n LphenyllY pyridin-g acid. The

conpound v;dpyqazmeﬂpcarbbmnnks Hydrothldridehl ori de salt, yield 26% 'H NWR
D20, 400 WD .03/0044 [.SE02/ 0133 90, Mdz) . S 8.27 (m 2
|('|) 8.07 (Sgartlﬁg pba(f-)erl-?f égF gﬁl i@mlng) axyl)eannoés onylgpl@]y}q?rorgc aq.t&i y1§d2 8( (m 2

H, 3.18 (81%.ZrhEkomgethi w48 d@so'ﬂ)ed 13 IM HGltuq) Sevlborated md (feezeddridd: 'BYRNIRS) 470
(Mt+1). s Exanple 157 3- Am no-6-[ 4

3- (di et H%@n«i@ﬁi}dﬁ@wl%m hb) s&ﬂﬁ (m,y’zl HpBeiys] 1 R)gy66 tant B, 7.56 (d, 2 H),

[
é' (Lol et 4a ?’bf’rap%?aﬁ?ﬂb°§agﬁyﬁﬁ§ﬁ)ﬁﬂﬂgﬁ%L'n?l: acid, yield 22%
(

H NVR (D20, 400 M) 8895(s 1H, 829 (m 2H), 812 (s, 1 H, 7.71
m 1H, 10 7.58 (d, 2 H), 32(d 2 H, 304(t2H),2.80(t,2H),
.73 (s, Example¥sl (m 2 H).

3-Amino-N-pyridin-3-yl-6-(4-{[(2-pyridin-2-ylethyl)amino]sulfonyl }phenyl)pyrazine-
15 2-carboxamide

Starting material: 4-(((2-pyridin-2-ylethyl) amino)sulfonyl)phenylboronic acid.

Purification on a silica gel célumn using methylene chloride/methanol, (50:1), as the eluent

gave the title compound, yield 12%: MS (ES) 476 (M*+1).

20 Example 152
3-Amino-6-(4-{[(2-methoxy-1-methylethyl)ainino]sulfonyl}phenyl)-N-pyridin-3-
ylpyrazine-Z-carboxamide hydrochloride
Starting material: 4-(((2-methoxy-1-methylethyl)amino)sulfonyl)phenylboronic acid.
Purification on a silica gel column using methylene chloride/methanol, (50:1), as the eluent

25 gave the title compound, yield 80%. The compound was dissolved in 1 M HCl ),
eyaporated and freeze dried: 'H NMR (D0, 400 MHz) [0 9.40 (s, 1 H), 8.73 (d, 1 H), 8.66
(s, 1 H), 8.45(d, 1 H), 8.12 (d, 2 H), 7.95 (dd, 1 H), 7.75 (d, 2 H), 3.25-3.30 (m, 1 H),
3.04-3.14 (m, 2 H), 3.06 (s, 3 H), 0.84 (d, 3 H); MS (ES) 443 (M*+1).

30  Example 153
3-Amino-6-[4-({[2-(dimethylamino)-1-methylethyl]Jamino}sulfonyl)phenyl]-N-pyridin-

3-ylpyrazine-2-carboxamide



The conpound was di ssolved in 1 M HChaq), evaporated and freeze dried: M
(ES) 456 (M++1). Exanple 158 is

2- Am no- 5wOM3j¢471ret hyl pi perazi n- 1-yl ) sul fonyl ] phenyl } - N- [P¢T(SBY2/0138¢ di n- | -
yl met hyl ) pyri di n-3-yl ] ni coti nam de

4-[ (4- Met hyl pi perazi n-1-yl)sul fonyl ] pheggl boronic acid (117 ng, 0.41 nmol),
2-am no-5- bronmo-N-[4-(pyrrolidin-21-ylnethyl)pyridin-3-yl]nicotinam de (54
ng, 0.14 mmol), sodium carbonate (50 ng, 0.47 mol), Pd(dppf)ClZXCHZClZ

(28 ng, 0.7 Pﬁml.ﬁed@ﬂf- (2S&aREIAHindM 1 ifetRY1BMhBARInd) EBhyI9hHER I'B)szonlc acid
et her/ wat er .5:0.6 n% and heat edgl n aﬁym cliygwave ovenygl% SI C for 10

mn. Silic38ams dawael).dheminge- brﬂm@Nﬁmra@mﬁomb@@ml% (335 rnatQ Hmm))

(101, acprrst Rl T g it o AEmnh e e e RED s (LGBl

reversed maaﬁae@ RiuRBBS REANAR BYbOEAE Yolition eﬂﬁu & acﬁlc%wmlmmrhghﬁﬁhwas
wat er/ acetonitrile/amoni um acetate). After renoval of 25 the solvent, the

resi due wessibitcted 4o mowwmmaﬂwlenéordrﬂ oin aid 68./d. Tltmmmtgawvas doalgdto wasn

washed vvlthauous at ur on Iut|o

subsequent tFgpPe 3&reé3n§9re|91 at8§| lﬁlllﬁ&grﬁff % a"isgq (’?@‘é Ci ﬁ%\?gﬁls ?j&ol vent

in vacuo gavy af&lyred (N&K%?ué@uﬂ%b}@ﬁnd Bﬂrdctew\ﬁtlpﬁﬁﬁh‘?léﬁg cﬂl%rl@e yﬁiel AW |+ 1H

NVR (CDC13, 400 MHz) br 1 9.57 (s, 1 H), 1(d, J =2
1 H) Eéla%we&jwa%leéwsthp&aterldvﬁd (Naz§@4)( @vapgratedtojdryness m)d ctggmatozglpb@ J

Hz,

9 Hz 0 ( ) (br s, 2
, 3 74 o(nszhc(Sazusg%l%e{h%lerg 4ﬁﬁor1gez{1|f%6haz%l @_9 s‘%ge ﬂ)% A_% fé'e"% mg (%7, 1 51

(m 4 1) ; K3ECINMRitlE CRpSyndl MB WH)458 WBB1Y; 159.3; 151.0; 145 1, 142.7,

142.6; 135.5; 134.8; 134.5; 134.0; WD 03/004472 PCT/ SE02/01339 91 128.7;

126.7; 124. 2 123.6; 110.4; 59.1; 54.2; 53.9; 46.1; 45.9; 23.6; M5 (ES) mz

536 (Mr+ly ,ga!}g]?

3- Ami no- 6- (4 1{%%‘1[6{5]}1 di et lé? ésrr‘l} n(1)§7e¥vﬁ§ﬁ g]yP g%eﬁ Iesl g?ndﬁsoc]nbefigglﬁg f‘?mf['l)leen%/SI:s) N pyri
di n-3- yl pyrazi ne- carboxam de Triethyl amne (33.2 ng, 0.255 mmol) in

N, N- di et Iforl jde (0.1 m) was added to a solution of

4-{5-amn di n- 3-yl am no) car bonyl ] pyrazi n-2-yl } benzoic acid (52.9
nmg, 0.345 mmkingMpRidersRe/(UgEeLpykraidinY-N, N, N -t et ramet hyl ur oni um

ylpropyl)amino]sulfonyl}phenyl)pyrazine-2-carboxamide

Starting material: 4-((3-pyrrolidin-1-ylpropyl)amino)sulfonyl)phenylboronic acid, yield

5%: "H NMR (CDCls, 400 MHz) § 9.85 (s, 1 H), 8.82 (s, 1 H), 8.73 (s, 1 H), 8.41 (d, 1 H),

8.26 (m, 1 H), 8.01 (d, 2 H), 7.95 (d, 2 H), 7.34 (dd, 1 H), 3.11 (t, 2 H), 2.62 (t, 2 H), 2.57
20 (m,‘4 H), 1.82 (m, 4 H), 1.71 (t, 2 H); MS (ES) 482 (M*+1).

Example 155
6-{4-[(4-Acetylpiperazin-1-yl)sulfonyl]phenyl}-3-amino-N-pyridin-3-ylpyrazine-2-
carboxamide )

25 Starting material: 4-((4-acetylpiperazin-1-yl)sulfonyl)phenylboronic acid, yield 2%: MS
(ES) 482 (M™+1).

Example 156 _

3-Amino-6-(4-{[[2-(dimethylamino)ethyl](ethyl)amino]sulfonyl }phenyl)-N-pyridin-3-
30  ylpyrazine-2-carboxamide hydrochloride

Starting material: 4-(((2-dimethylamino)ethyl)(ethyl)amino)sulfonyl)-phenylboronic acid.

The compound was precipitated as the hydrochloride salt, yield 26%: 'H NMR (D,0, 400



10 hexafl uorophosphate (0.18 mml) in N, Ndinethylformam de (8.5 nL).

N- Et hyl - N, N di net hyl et hane-1, 2-diam ne (17.4 ng, 0.15 mml) in

N, N- di mretwoloBoo4raar de (0.33 nL) was added and the m xt ur @CRSEIB0BEEN at
roomtenperature for 24 h. Mdst of the solvent was renoved and the crude
reaction m xture was dissolved in dinethgl sulfoxide (1 nL) and purified
by chromat ography with acetonitrile/water (5:95 increasing to 95:5 for 12
15 m nutes, XTerra C8-colum 19x 100 mv). The product was further purified
by a secorMHz)c&s@mg QgHRBIY (v, RIFR8@Tqs 1 H), I7ed9/@h eer)( 335794, 2 HYB3B(d)Q O
60:10 in 13 mnutes, XTerra C8-colum 19x300 2% yi el d)
of the i EDes2BipoRil: WS CEQmPD4342 VAT, B8) 98 (. KM BB o5
160 - 175( synt hesi zed as described for Exanple 159: Exanple 160

3- Ami no- 6- %/i'“ﬁ? [[3 -(di methyl am no) propyl] (rmethyl) am noj

car bonyl } phenyl)-N pyridin-3-yl pyrazi ne- 2- car boxam de 25 Starting
material: N, N, N -trinethyl propane 1,3-diamne, yield 25% M5 (ES) mz 434
(M++1)5Ex£ﬁﬁﬂﬂiéﬂs Ani no- 6- [ 4- ({

[ 3- (di net 118 2.
et AR R OB APORR DAL MRt DL el

N, N, - di rretylmlraiuﬁ-zacarﬂ)anadi@rhyﬂeocmoﬁﬂd 5% MS (ES) mlz 420 (M++1). WO
03/ 004472 PCI/ SE02/ 0133

3- Ani no- I\I—Sﬁ%ﬂlp%l pﬁltegm;l”él é(ﬁ’:(-(im{e l{yéarg{})lp}%pp)é}aﬁmpo)sulfonyl)phenylboromc acid, yield

yl ethyl )a@%PH@ﬁW@ﬁﬁ@@MHﬂ?W@S li’—I)C@QQEPﬁaE‘;I?eS lzgg@rltH)”Qﬁ“i‘ﬁxeﬁ'}B'

2-pyrrolidin-1-yl-ethyl am ne

163 3-1Ai ASSNdp E)e A2 8.y Hs 304, ZHB 2B (1.3 Hmzrm s, G/Hp;wpm arH)no]
b | h St t |
SoreL | HRACRRbRN B3 Beefdth TR 5060 aﬁ%fﬁ%ﬂésﬁ%d TRSEE St M (B)456,

(M+1).

npl e

- Example 158 .

15 2-Amino-5-{4-[(4-methylpiperazin-1-yl)sulfonyl]phenyl}-N-[4-(pyrrolidin-1-
ylmethyl)pyridin-3-yllnicotinamide '
4-[(4-Methylpiperazin-1-yl)sulfonyllphenylboronic acid (117 mg, 0.41 mmol), 2-amino-5-
bromo-N-[4-(pyrrolidin-1-ylmethyl)pyridin-3-yl]nicotinamide (54 mg, 0.14 mmol), sodium
carbonate (50 mg, 0.47 mmol), Pd(dppf)CloxCH,Cl; (28 mg, 0.04 mmol) were suspended

20  in ethylene glycol dimethyl ether/water (2.5:0.6 mL) and heated in a microwave oven at
160 °C for 10 min. Silica was added and the solvent was evaporated. Purification by
column chromatography using ethyl acetate to ethyl acetate/methanol, (10:1), as the eluent
gave a product which was further purified by reversed phase chromatography (column: '.
XTerra C8 19x300 mm, gradient: water/acetonitrile/ammonium acetate). After removal of

25 the solvent, the residue was dissolved in methylene chloride and the organic layer was
washed with aqueous saturated sodium hydrogen carbonate solution and subsequently
dried over sodium sulfate. Filtration and removal of solvent in vacuo gave 65 mg (87% |
yield) of the title compound as a yellow oil: 1y NMR (CDCls, 400 MHz) 6 11.76 (brs, 1
H), 9.57 (s, 1H),841(d,J=2Hz,1H),8.28(d,/J=5Hz,1H),7.86(d, J=2Hz, 1 H),

50 7.79(d,J=9Hz, 2 H),7.62 (d, J=9 Hz, 2 H), 7.06 (d, J = 5 Hz, 1 H), 6.88 (br s, 2 H),
3.74 (br s, 2 H), 3.04 (m, 4 H), 2.47 (m, 8 H), 2.25 (s, 3 H), 1.51 (m, 4 H); *C NMR
(CDCl3, 100 MHz) & 165.7; 159.3; 151.0; 145.1; 142.7; 142.6; 135.5; 134.8; 134.5; 134.0;



Exanpl e 164 _
3-Am no-6-{4-[ (4-net hyl -1, 4-di azepan- 1-yl ) car bonyl ] phenyl } - N-pyri di n- 3-yl py
razi ne- 2woashondar de Starting material: 1-nmethyl-[1, 4] di 2eesaEnE)13%t el d
18% M5 (ES) mlz 432 (M+l). 15 Exanple 165 3- Ami no-6-(4-{ o

[ met hyl (1- met hyl pyrrolidin-3-yl)am no] earbonyl}phenyl)-Npyridin-

3-yl pyrazi ne-2-carboxam de Starting material:

met hyl - (1-methyl pyrrolidin-3-yl)amne, yield 36% M (ES) mz 432 20
(Mr+1) . Exigpl; @28.661 8 AN, §104; §.1(5-4 dzreub)t asbne) g1l Es) mz 536

am no} car bonyl ) phenyl] -N-pyridin-3- yl pyrazi ne-2-carboxani de 25 Starting
mat eri al : (NCN1di met hyl et hyl enedi anine, yield: M5 (ES) mz 406 (M++1).

Exanpl e 167 3- Ami no-6-[4-({

[ 2- (di et hyl am no) - 1- net hyl et hyl ] am no} car bonyl ) phenyl ] - N-

pyri di n- S-M@Fﬁlaaisge- 2- carboxanmi de 30 Starting material:
N, N -di met hyl propane-1, 2-di am ne, yield 39% M (ES) mz 420 (M+1l). WO
03/ 004472 ?13@!11e&@z(ﬂdi@s@lmglylmmﬁﬂtbyll(sﬂlﬂ)amnb;psb«(nylIph;nyl)-é\’-pyridm-s-
3- (di net ] | di 0- 1-yl ] car bonyl } phenyl ) - N- pyri di n- 3-
£/I p§/razi n -%{rﬁ%"géﬁb@é&%ﬁ‘g‘hi ng material: dinethyl pyrrolidin-3-ylam ne,
yi el d 41%Tridhy( BR)indW33. 2482, €355 inol) ib NEXNalipkey6finamide (0.1 mL) was added to a
3- Ami no-6-[4-({] %1- et hyl pyrrolidin-2-yl)nethyl 1am no} car honyl ) pheng/l &-N— pyr
i di n-3- ylsgwaEiO &=12-ahing ek L RYHin-r apinerapkangtlpytazin-2-yl fbenzoic acid (52.

2- (am nonghhyy s hidfehHARY (BN b2 1-Y1) &, A, V' KBl furd 46 10 (M+1).

10 hexafluorophosphate (0.18 mmol) in N,N-dimethylformamide (8.5 mL). N'-Ethyl-N,N-
dimethylethane—1;2-diémine (17.4 mg, 0.15 mmol) in N, N-dimethylformamide (0.33 mL)
was added and the mixture was shaken at room temperature for 24 h. Most of the solvent
was removed and the crude reaction mixture was dissolved in dimethyl sulfoxide (1 mL)
and purified by chromatography with acetonitrile/water (5:95 increasing to 95:5 for 12

15 minutes, XTerra C8-column 19x100 mm). The product was further purified by a second
chromatography with acetonitrile/water (10:90 increasing to 60:10 in 13 minutes, XTerra
C8-column 19x300 mm) to give 8 mg (12% yield) of the title compound: MS (ES) m/z 434
(M+1).

20  The following Examples, 160 — 175, were synthesized as described for Example 159:

Example 160
3-Amino-6-(4-{[[3-(dimethylamino)propyl](methyl)amino]carbonyl}phenyl)-N-
pyridin-3-ylpyrazine-2-carboxamide

25 Starting material: N,N,N'-trimethylpropane-1,3-diamine, yield 25%: MS (ES) m/z 434
(M*+1)

Example 161
3-Amino-6-[4-({ [3-(dimethylamino)propyllamino}carbonyl)phenyl]-N-pyridin-3-
30  ylpyrazine-2-carboxamide
Starting material: N,N,-dimethyl-1,3-propanediamine, yield 5%: MS (ES) m/z 420 (M*+1).



Exanpl e 170 3- Am no-6-[4-({

[ 3- (4- net hyl pi perazi n-1-yl ) propyl ] am no} car bonyl ) phenyl ] - N-

pyri di n- 3wQlopyoeszi ne- 2- carboxam de is Starting material: PCT/SE02/01339

3-(4- et hyl - pi perazin-1-yl)-propylamne, yield 23% M (ES) nfz 476

(Mt+1). Exanple 171 92

3- Am no- 6- (4-{[ net hyl ( 1- net hyl pi peri di n-4-yl)am no] car bonyl } phenyl ) -N-pyrid
in-3- . . 20 ylpyrazi ne-2-carboxam de Starting materi al :

met hyl - ( L Ebipie péperi din-4-yl)amne, Yield 27% M5 (ES) mz 446 (Mt+1).
Exanmple 1

3--Am no- 63¢Aming-N-pyrgdin: kiyko6- 14*&[(31[*}’”91&“31110] carbonyl } phenyl ) - N-pyri di n- 3-

g;: gr&aé%n%@h%nﬁﬁ r&%&ﬁf pgypa%t er%ﬁ?lg) 2}%@%rl di n-1 -yl et hyl am ne,

3- Ami no- 6-8¢Atifg ﬁﬁteﬁhhﬁé@‘r%ﬂirﬁl-@d%t}bylahﬂﬁé Jadie a0 o }Emmlmwm di n- 3-
yl pyrazi ne- 2-carboxam de Starting naterial: 1-ethylpiperidin-3-ylam ne,
yield 86 M5 (ES) mz 446 (M++1). WO 03/004472 PCT/ SE02/01339 94 Exanple

174 3- Am % ?n!leié?;
[2-(1-me di n- 2-yl ) et hyl ] am no} car bonyl )phenyl ]-N-pyridin-

3-yl pyraz Bnenan@mmmmadﬂ 6(£{ﬁsipyﬁﬂ>lnﬁﬁ&:| al :
2-(1- rrethylpyrrolldan lam ne yield 30% VM5 (ES) nlz 446 (Mt+1).

Exanpl e 179Propyligming] Wbmlmhﬁngl)wrmqwzfemwnﬂéf i di n- 1-yl pi peridin-1- 10
e byrr ol | S e bRk R A B e AL A Y INRE 49° Mk o
176 4-1Am no- 4’

-[ (4- et h%xghf’?éi‘éi n-1-yl)sul fonyl]-Npyridin-3-yl-1,1"-bi phenyl - 3-
3-Amino-6-{4-[(4-methyl-1,4-diazepan-1-yl)carbonyllphenyl}-N-pyridin-3-ylpyrazine-
2-carboxamide S
Sfarting material: 1-methyl-[1,4]diazepane, yield 18%: MS (ES) m/z 432 M*+1).

15 |
Example 165
3-Amino-6-(4-{[methyl(1-methylpyrrolidin-3-yl)amino]carbonyl}phenyl)-N-pyridin-
3-ylpyrazine-2-carboxamide
Starting material: methyl-(1-methylpyrrolidin-3-yl)amine, yield 36%: MS (ES) m/z 432
20 (M+1). ‘

Example 166
3-Amino-6-[4-({[2- (dlmethylammo)ethyl]ammo}carbonyl)phenyl]-N-pyrldln 3-

ylpyrazine-2-carboxamide

25 Starting material: N,N-dimethylethylenediamine, yield: MS (ES) m/z 406 (M*+1).

Example 167
3-Amino-6-[4-({[2-(dimethylamino)-1-methylethyl]Jamino}carbonyl)phenyl]-N-
pyridin-3-ylpyrazine-2-carboxamide

30 Starting material: N',N'-dimethylpropane-1,2-diamine, yield 39%: MS (ES) m/z 420
(M*+1).



15 carboxam de 4-[(4-Methyl -1 -pi perazi ne-1-yl)sul fonyl ] phenyl boronic acid
(0.06 g, 0.20 mmol), 2-am no- 5-brono-N-(3-pyridinyl)benzam de (0. 155 g,

0. 54 nmmolwo Bla@@?8 (0.065 g, 0.62 nmol), and Pd(dppf) Cl2PC4/SEn2/01330D06
mol ) were suspended in ethylene glycol dinethyl ether/water (2.6:0.6 m)
and heated in a mcrowave oven at 160 ®3or 10 mn. Silica was 20 added and
the sol vent was evaporated. Purification by colum chromatography using

nmet hyl ene chl ori de/ net hanol , (95:5), as the eluent gave 58 ng (63%yield)
of the ti HxE@m @!mpund HNI\/R(DI\/BOdG) 8 10.34 (s, 1H) 886(d J =5
Hz, 1 H), 1H, 812 (m 1 ,.8.06 (d, J =2 , 7.94 (d,
J = 9 Hz, 32Amjno- 6 -(44[3-timethylamine)pyrr dmﬂ-ezHcax(bauyl}pheny@-Nz) ling-H), 7.39
(dd J = (d, J:9Hz 1 H, 6.70 (br s, 2 H, 25 2.89
(m 4 H, §B’Y§§z‘(‘ﬁ121‘éf‘%xa“2‘%f3 (s, 3 H: 13C NVR (DVBO d6) 8 150.4. 144.5,
144. 4, 14%rBng ddkeridl: d@dthBpytSlidif-3-lidding, yibd41%: MB{ES) nﬂi&?ﬂ(Mﬂ-Qll} 3,
123.5, 117.1, 114.5, 53.5, .45.8, 45.3; M5 (ESP) mz 452 (Mt+l). WO

03/ 004472 PCT/ SE02/ 01339 95 Exanple 177

3- Ami no- GE{xami'lg!léé uor o- 4- [ (4- net hyl pi perazi n- 1- yJ ) sul fonyl ] phenyl } - N-pyri d
in-3- vyl =2=car boxam de hydrochl oride Triisopropyl borate (1.95 ni,
8.4 mol ) BMHﬁﬂdE{d-({[Ql-atl@l;iylltt‘amﬁn-Cﬁ-yl)m[e(lﬂl]bﬁﬁﬂ@}cﬁrlﬁmyﬁphenyl]-N-pyrldm-3-

di f1 uorophenyl ) sul fonyl ] -4-net hyl pi perazine (1.0 g, 2.8 nmol) in anhydrous
t et r ahydr SHRYTafne-Pscarpoxagpide 78 C under an at mosphere of nitrogen fol | owed
by dropw IEE@)(:\EA)S 0O mn. The
resul ti nggﬁnﬁ%gg%\%fs] 20(%’?{]?0?%& 1“ E?Hl@lf(glr&n%lel@?@ ngzmg m., 14.1
mol ) was MddBd, and the reaction mixture was allowed to warmto room
tenperature. Sodi um carbonate (3 g, 28.3 nmol) 10 was added foll owed by the
addi ti on of 3-am no-6-brono-Npyridin-3-yl pyrazine-2- carboxam de (0.585 g,
1. 99 mol Exaphieteppf) C12 (80 ng, 0.10 nmmol ). The resulting mxture was
heat ed at or 16 h. Silica was added, the solvent was evajporat ed and

t he crudé-Auninarbd4dHs-(dunéthylpipergzinol-phprapyllominelgachomyDpbensd]-Met hyl ene
chl ori de/ I 95. 5 ive, 0.55 g (57%yield) of the base as a pale
yel | ow <Pyt %Yi%’(rﬁﬁ}&e%zbﬁ?é%%&“% 10.63 (s, 1 H), 8.94 (s, 1 H), 8.81 (s,
1 H), 8. 5Btdrtidg Matdrial: 8-@8méthyl- pﬁ%erhﬁm 18ylli)r(6pﬁla1ﬁ1n?l)yle18 20%: (NS (BS) rd/zH)76 7. 71

(mlH)(M+44(m1H) 3.13 br s,

Example 171
3-Amino-6-(4-{ [methyl(l-methylpipefidin-4-yl)amino]carbonyl}phenyl)-N-pyridin-3- .
20  ylpyrazine-2-carboxamide .

Starting material: methyl-(1-methylpiperidin-4-yl)amine, Yield 27%: MS (ES) m/z 446
(M*+1).

Example 172 .

25 3-Amino-6-(4-{[(2-piperidin-l-ylethyl)amino]carbonyl}phenyl)-N-pyridin-3-
ylpyrazine-2-carboxamide
Starting material: 2-piperidin- l-ylethylamme yield 5%: MS (ES) m/z 446 (M*+1).

Example 173
30 3-Amino-6-(4-{[(1-ethylpiperidin-3-yl)amino]éarbonyl}phenyl)-N-pyridin-3-
ylpyrazine-2-carboxamide
- Starting material: 1-ethylpiperidin-3-ylamine, yield 8%: MS (ES) m/z 446 (M'+1).



4 H, 2.15 (s, 3 H; M5 (TSP) mz 491 (M+1) HCO in diethyl ether (1 M
0.81 nL) was added to a solution of the base (0.096 g, 0.21 mol) in

met hyl enewohiBoed4de/ met hanol , (0.95:0.05, 8 nmL): The yel | oRCprSeol/pi3sat e was
20 filtered off, washed vvlth di ethyl ether and dried in vacuo to give 102
ng (99% yi el d) of the title conpound ax a yellow solid: 1H NVR (D20) 6
9.37 (d, J =2 Hz, 1 H, 873 (s, 1 H, 863 (m 1H, 856 (d J =6 Hz,
1H, 808 (dd, J =11, 6 Hz, 1 H, 8.02 (dd, J =9, 6 Hz, 1 H, 7.73 (dd,
J =10, 6 Hz, 1 H, 405 (m 2 H, 3.63 (m 2 H, 3.27(m 2 H, 3.16 (m 2
H) .2.93 (s 3 H; M5 (TSP) mz 491 (Mt+1). 25 The foll owi ng Exanpl es,

7 206 Exemples1/ft hesi zed as descri bed for Exarrpl e 177: Exanple 178

8-

Amn06 -fl uor zin-1-vl)sulfo enyl}-N-pyridin-3

A Pt R AT K L S LR SRR

- [ (4- br onny, I\/nglfah HRLNPIDIxhmdad fonyl ] - 4-met hyl pi perazine. Yield: 49% of the

ase: 1H NVR (CDC13) 8 9.88 (s, 1 H), 8.83 (s, 1 H, 8.70 (s, 1 H), 8.36

m 1 ), Soigsmheedal 2-(PantbEpiroidis-ylyshdamaie(yigld B0y MY (BR) n/ed46 H) |

7 7.37 (m 1H, 3.36 (brs, 4H), 2.76 (s, 3 H, 2.62 (br s,

f“@ﬁ) m z 472 (Me+ ). Hydrochl oride, yield 93% 1H NVR (D20) 8

0 J=2H, 1H, 868 (s, 1 H, 863 (m 1.H, 853 (m 1 H, 8.03
1 H, 795(dd J:12 1" Hz, 1 H, 7.89 (dd, J =8, 3 Hz, 1 5 H,

80 (m (m 2 H, 3.55 (m 2 H, 320(m2H) 3.04 (m 2 H),
6

im ﬁ]g 6§{‘§}'mrré) Ilyaf)(rﬂﬁF)4 t{ét;%pé}lp\)%?lgaazlfln%@we)r?dl fonyl ] phenyl } - N-pyrlydl n-3

10 yib py yhearbenyHplenytipdmatige-2ydrbexdantdde de Starti ng rraterl aI

4

1

3-

1

b

(

7.79 (m
4 H; M
9. (d,
(m

7.

2.

3-

1-[ (4- brono- 2- net hyl phenyl ) sul fonyl ]-4-nmeth |pera2| ne. 62% as the
base: 1H NiEREpeienpl: éwrr@@ ding1 yhplwldlr@ Q@IC{ %MS)(ESQH#W%(MIHN) 8. 45
(d, J =5 Hz, 1 H, 8.30 (dd, J = 8, 8.02 (d, J =8 Hz, 1 H,
7.83 (d, J =8 Hz, 1 H, 7.82 (s, 1 H), 7.37 (dd, J =8 5H, 1H, 3.34
(br s, 4&@%1@__6(5 3 H, 2.62 (br s, 4 H ,239(s,315H) 13C NWR

(CBCL3) 84%4 mino- 4'1[?4-meth}]"lplperilzm- -yl?s’ultjényl]- -pyrl 1n-3-y:ﬁl91 ]blpl}e%gl-g- 135. 4,

15 carboxamide
4-[(4-Methyl-1-piperazine-1-yl)sulfonyl]phenylboronic acid (0.06 g, 0.20 mmol), 2-amino-
5-bromo—N~(3-pyridinyl)benzamide (0.155 g, 0.54 mmol), Na,COs5 (0.065 g, 0.62 mmol),
and Pd(dppf)Cly (4 mg, 0.006 mmol) were suspended in ethylene glycol dimethyl
ether/water (2.6:0.6 mL) and heated in a microwave oveh at 160 °C for 10 min. Silica was

20  added and the solvent was evaporated. Purification by column chromatography using
methylene chloride/methanol, (95:5), as the eluent gave 58 mg (63% yield) of the title
compound: 'H NMR (DMSO-d6) § 10.34 (s, 1 H), 8.86 (d, J = 5 Hz, 1 H), 8.30 (m, 1 H),
8.12 (m, 1 H),8.06 (d,/=2Hz, 1 H),7.94(d,J=9Hz,2 H),7.74 (d, /=9 Hz, 2 H), 7.68
(dd, J=9,2 Hz, 1 H), 7.39 (dd, /= 8,4 Hz, 1l H), 6.89 (d, J=9 Hz, 1 H), 6.70 (br s, 2 H),

25 2.89 (m, 4 H), 2.35 (m, 4 H), 2.13 (s, 3 H); °C NMR (DMSO-d6) 5 150.4, 144.5, 144.4,

| 142.3, 135.7, 131.8, 131.0, 128.2, 127.7, 127.7, 123.1, 124.3, 123.5, 117.1, 114.5, 53.5,

45.8, 45.3; MS (ESP) m/z 452 (M™+1). v



134.2, 131.4, 130.0,-127.3, 124.6, 124.0, 123.4, 54.3, 45.8, 45.0, 21.4; M5
(TSP) mz 468 (M++1). Hydrochloride, yield 99% 1H NVR (D20) 8 9.32 (d, J
= 2 Hz, IwH)3/08436 (m 2 H), 8.49 (s, 1 H, 8.02 (dd, J 2C3/SE62/#i339 1 H),
7.7 (m 2 H, 7.66 (d, J =8 Hz, 1 H, 3.84(m 2 H, 203.58 (m 2 H,
3.14 (m 4 H), 2.90 (s, 3 H, 2.44 (s, 8H); 13C NWR (D20) 8 164.9, 153.9,
145.3, 139.7, 139.2, 137.5, 137.1,

137.0,133. 3, 132.6,131.0,129. 4,128.0,123.6,123" .1, 53.1, 43.3, 42.6, 20.3;

M5 (TSP) mHxg glf-er+1) Exanpl e 180 25
3- Am no- 6-{2-”2{ met hyl pi perazi n- 1- ylzsulfonyl]phen yl}- N-F yridi n-3-yl pyrazi
ne-2- car Mm&é {H lﬂuhmammlen@tlarlp petaziwd el jsulfonyllphenyl}-N-pyridin-3-

1-[(2-bro hen erazine. Yield 29% of the base: 1H

VR ( coc1 3 Pieagty %’"}‘—’ff‘hyg‘s‘écgﬁ?'gdg 847 (m 1 H, 8.35(m 2 H.

|7_|)982( 210 Ir l;uh.‘)pro%'ltﬁ)?até(‘] 94 nffl), 8.47mEdIN Was aZidbﬂ to &/ soh@idnof 1- (H)brorﬁo-&75 (br s, 4
: r s

(s, 330 H; 13C NMR (CDC13) 8 164.7, 154.1,
146. 6,5 145hfglormn§%suifmyll -4-methylpipergane(1.083. 81mnm m/ﬂbmrw&

PCT/ SE02/ Q13 7 1 3 29. 6, 129, 23.8, .54.5,
he o a5 Sipdroblie Ok gL, &5 st bt S pfodue pRROeeT Bl Y drdivis
(D20 8 9 a3@1n6§ of h- bb'ﬁylhtﬁru%—%i@}nlﬁ gt mm?yl)g&lef B0 mdn.Dhe restil MHtur% vl"é)s 7.72

(m 2 H, 3.73 (m 2H, 315 (m 2H, 3.02(m 2H, 5
2.88 (s, 3tifpd atl—:?@ mzmaplgsmaq 41715»1 14.1 1ol wag 36d<6, au@megeacm@? 3,

13557 o e o o i et B e 87 o 0
3- Ani np- Gﬁagahﬁécrmbmd %ﬂféra@ahi@mj@ﬂBL&ﬁbe@lﬁﬁSh}bMQMHh =NyRykdzatien2-3- yI pyr azi

ne- 2- car boxam de h&dro |l oride Starting materi al

1- [ ( 3- br ovdibREmide S ﬁ$-‘og\,y1| 92 mmpélwyd%d(ém%‘hm@mm @1 meroh.chetrpwltiigse: i H

NNR ( CDCl%%l_]&tur? {Béa%e'él a gB')v%fB iﬁﬂ_j(g gcszxé(ai %dcﬁé tf!ﬁ s&&ér&%va{s}fvg%drateg%thelélﬁb
7 78 ( d lrlﬁeanﬁﬁ}re *Jva&'@unf?ed&%/ ddlumd chHromatoapiig ushghhethyled® (M | H, 3.26
(br s, HL 72 (br 4 H, 2.42 (s, 3 ;%6 13C NVR (CDC13) 8 164.4

154. 7, 145! J@rldsa@@t@nollﬂ% 9), togige 0.551%7% yiedpofthe base a3;a pedpyslow sdidy H
15 NMR (DMSO-d6) 6 10.63 (s, 1 H), 8.94 (s, 1 H), 8.81 (s, 1 H), 8.57 (m, 1 H), 8.38 (m, 1
H), 8.17 (m, 1 H), 8.03 (br s, 2 H), 7.71 (m, 1 H), 7.44 (m, 1 H), 3.13 (br s, 4 H), 2.38 (br s,
4 H), 2.15 (s, 3 H); MS (TSP) m/z 491 (M*+1)
HCl in diethyl ether (1 M, 0.81 mL) was added to a solution of the base (0.096 g, 0.21
L mmol) in methylene chloride/methanol, (0.95:0.05, 8 mL). The yellow precipitate was
20 filtered off, washed with diethyl ether and dried in vacuo to give 102 mg (99% yield) of the
title compound as a yellow solid: 'H NMR (D,0) 89.37(d, J=2 Hz, 1 H), 8.73 (s, 1 H),
8.63 (m, 1 H), 8.56 (d, /=6 Hz, 1 H), 8.08 (dd, /=11, 6 Hz, 1 H), 8.02 (dd,‘J= 9,6Hz, 1
H), 7.73 (dd, J = 10, 6 Hz, 1 H), 4.05 (m, 2 H), 3.63 (m, 2 H), 3.27 (m, 2 H), 3.16 (m, 2 H),
12.93 (s, 3 H); MS (TSP) m/z 491 (M*+1). ‘
25

The following Examples, 178- 206, were synthesized as described for Example 177:

Example 178
3-Amino-6-{3-fluoro-4-[(4-methylpiperazin-1-yl)sulfonyllphenyl}-N-pyridin-3-

30  ylpyrazine-2-carboxamide hydrochloride
Starting material: 1-[(4-bromo-2-fluorophenyl)sulfonyl]-4-methylpiperazine. Yield: 49%
of the base: "H NMR (CDCls) 3 9.88 (s, 1 H), 8.83 (s, 1 H), 8.70 (s, 1 H), 8.36 (m, 1 H),



127.8, 127.3, 124.9, 124.5, 124.0, 54.1, 45.9, 45.7; M5 (TSP) m z 454
(M-+1).  Hydrochloride, yield 84% 'H NVR (D20) 8 9.33 (d, J =2 Hz, 1 H),
8.62 (s, WOMp/00B755 (m 2 H), 8.23 (m 1 H), 8.16 (s, 1 ECISEIDA3M 1 H),
7.67 (m 2 H), 3.93 (in, 2 H, 3.58 (m 20 2 H), 3.23 (m 2 H), 2.87 (s, 3
H, 2.83 (m 2 H); 13C NVR (D20) 8 165.%% 154.1, 145.3, 137.7, 137.6,
137.2, 137.0, 136.8, 135.1, 132.8, 131.1, 131.0, 128.0, 127.7, 124.0,
123.8, 53.0, 43.5, 43.2; M5 (TSP) in/z 454 (Mr+1). Exanple 182 25

3- Alrri no- 68{28-(metl 1y), 7490[((n41 ﬁ?t’ﬁl?@ pﬁlp’em? B?Sijmy% H3.4. $©?yls]4plﬂe,r@76 SN )i di n-3
- ra2|n - r rjde arting materia

1- {(gybro?ﬂ? grrﬁe?‘n@ &W&%ﬁ" Wfid nmet hyl pi pgra2| n. Yield 74% as the

b ' 9 8. 23
(%) =" viRds it sk B.0 3P (E g2 B Fegs e 0,

3.16 (br ¢m, #E))8.52(1641 Htpr8($3(n4; 13H) H)95 (Hd4B (13 131zH) H),27 897(ddb17-§5 3:~H;H)1 13c
NVR ((:D(:lf,ﬂ)S 6 164.2, 154,

134, 7,5 138)47.8Q o, 1 H)13%6 @n 21125 3755 (112:4? Ii5 31223@6 2 %233@4 (215 26H) 2@%8 3216) 8. WO
03/ 004472 8 Hydrochl oride, yield 95% 1H NWR (D20) 5 9.42
(d, J-ZNE‘EHS%%QZ@@% . 8.56 (m 1 H, 843 (s, 1H, 803 (dd,
J =8, .6 H, 7.78 (d, 8Hz 2 H, 3.96 (m 2 H, 3.61(m 2 H,
326(m I—?ﬂ 79 (s, 3H) 2.86 (m 2 H), 2.47 (s, 3 H: 13C NVR (D20) 5
165. 7, X % 141.6, 140.5, 139.0, 137.9, 137.4, 137.0, 133.8,133.2,

131. 0, 13 e e ! Mi+1
Exapi o 1291’4'3"‘&3?*%%*@%9*‘“1@?4@" Aiperin TR TP ARG, (M)

(trif IlauorMWMRV)thehqxa]rmﬁleﬂ)ydmhhlﬂrﬁwl pyrazi ne- 2- car boxamni de

hyd h| d 10 S

B o NStebna s st ey Dpv o D A B €8 R de.
neld gaw%metba@e beses @j@w; (DR 9. 5530, Tl 374k HiyS Bl g 3ok,

(d, J ’ = 81Hp, 8.30 (M,,J—78913H€UIH)58(22(I€1)J 'BHQ, I(H) 7883(31 H)=8HZ415HI ﬁ}SZl(S,I-D

259 (e i 2238, S s o Y 20 ol apf g S MR
135. 35 13ﬁ)6‘3cmR6(c1jéi? B16414852.8, %3145)3824@-9 123,539 121387, 113381 7,

118.3, 58.2, 44.0; TSP) mz 526 (NM#+1
134.2,131.4,130.0,-127.3, 124.6, 124.0, 123.4, 54.3, 45.8, 45.0, 21.4; MS (TSP) m/z 468
(M*+1).

. Hydrochloride, yield 99%: iH NMR (D;0) 6 9.32 (d, J=2 Hz, 1 H), 8.56 (m, 2 H), 8.49

(s, 1 H), 8.02 (dd, J = 8, 6 Hz, 1 H), 7.75 (m, 2 H), 7.66 (d, J = 8 Hz, 1 H), 3.84 (m, 2 H),

20 3.58 (m, 2 H), 3.14 (m, 4 H), 2.90 (s, 3 H), 2.44 (s, 3 H); >C NMR (D,0) & 164.9, 153.9,

145.3,139.7, 139.2, 137.5, 137.1, 137.0, 133.3, 132.6, 131.0, 129.4, 128.0, 123.6, 123.1,
53.1,43.3, 42.6, 20.3; MS (TSP) m/z 468 (M*+1).

Example 180
25 3-Amino-6-{2-[(4-methylpiperazin-1-yl)sulfonyl]phenyl}-N-pyridin-3-ylpyrazine-2-
carboxamide hydrochloride ,
Starting material: 1-[(2-bromophenyl)sulfonyl]-4-methylpiperazine. Yield 29% of the base:
'H NMR (CDCls) § 10.43 (s, 1 H), 8.94 (s, 1 H), 8.47 (m, 1 H), 8.35 (m, 2 H),7.98 (m, 1
H), 7.69 (m, 1 H), 7.60 (m, 2 H), 7.29 (m, 1 H), 3.27 (br s, 4 H), 2.40 (br s, 4 H), 2.28 (s, 3
30 H); PCNMR (CDCL) § 164.7, 154.1, 146.6, 145.3, 141.8, 140.1, 137.9, 136.9, 135.1,



Hydrochl oride, yield 99% 1H NWR (D20) 8 9.84 (br s, 1 H), 8.64 (s, 1 H),
8:56 (d, J=6 Hz, 1 H, 845 (m 1 H, 7.99(m 2 H, 7.94 (m 1 H), 7.87
(d, J = swhazod44), 3.33 (s, 4 H), 2.95 (s, 6 H); 13C NVRCTBE0)0B3962. 9,
152. 4, 144.5, 143.7, 140.3, 135.6, 135.4, 134.2, 20 134.0, 130.9, 129.7,
127.2, 125.9, 122.0, 121.4, 119.7, 115. 54.8, 41.3, 35.9; M5 (TSP) nr/z
526 (M++l). Exanple 184 3- Ami no-6-[4-{ %[2 (di met hyl am no) et hyl ]

(et hyl )am no] sul fonyl }-3 25

(trifluor y r4 dins 3l Zing- 2= gar ] d

g ot [ QEEHAEN RBS, ﬁg 1dg PD¥I dhdn Skl %A 3ZHEE; 45 SIS VERB) 2 454

4- br omo- N(}12+)di et hyl ami no) et hyl ] - N- et hyl -

(trifluoronethoxy)benzenesul fonam de. Yield 87% as the base: 1H NVR (CDC13)
6 9.79 (slydmochipride, Beld@Q%: JHNMRLD,01 519)36 8, TE)(51 fmi) H) 7.9, A H, H.

o1, 9o Tl TS 2 T s, S Lt s By i S 2.2 7

2 , 7 5 3
(CE')m) 238 AUC RS (b B8 s, B B, (Dl BNR, |

132.7, 132333, b 70 3BDOAL28, HGV/ASERRY 0112,83)912&9 396,483, 424 MS (I5P) m/z 434 0
122.9, 121.9,,,119.3, 117.0, 58.0, 45.2, 44.6, 43.5 14.4; M5 (TSP) nfz 554
(I\/Hr+l) rolc)hlorlde yield 91 % 1HN|\/R(D20) 8 9.42 (d, J =2 Hz, 1 H),
8.63 (s, 1 H, 860 (d J=6H, 1H, 850 (m 1H, 806 (m 1H,
7.95 (m 2 H), 7.89 (d, J = 8 Hz, 1H),374(t 5J =6 Hz, 2 H, 3.42
(tJ-6E@.,.P.E!§L333(q J = 2 H, 2.98 (s, 6H) 0.97 (t, J =7

13, 4,0 3300 ﬁ%"%ﬁ,@%ﬁwﬁ@%‘g hedendft Npyrigiappgiing 7,7y
41.1, 11. %rbbﬁaﬁnddﬁdrIﬂﬂ))rlﬂéz 554 (IVH+I) 10 Exanpl e 185 tert-Butyl 2-{

4-{5- 6- di b 2- h I | f I
[(r-ts §T§§§w¥1§;8%@1} R R RERE Y 1 e”yaﬁ)s%?baa%?%]

§u§ fnx[yéa?f}?méém no E?r)\é g? Eg)f%t}gg heg %‘?gdrﬂ*@nﬁl is l(ﬁ eg 43 (? He ne Zt’ step
wi t hout 5, ammarHarsaﬂzy(s; 5H) B a0, ¢ =188z, 1 H), 7.78 (d, J = SHz 1H), 7.69 (t, J =
15 8Hz, 1H),7.35(m, 1 H),3.26 (brs, 4 H), 2.72 (br s, 4 H), 2.42 (s, 3 H); ’C NMR
(CDCl3) 6 164.4, 154.7, 145.8, 1455, 141.7, 138.7, 137.4, 136.5, 134.3; 130.2, 130.1,
127.8,127.3, 124.9, 124.5, 124.0, 54.1, 45.9, 45.7; MS (TSP) m/z 454 (M*+1).
Hydrochloride, yield 84%; 'H NMR (D;0) §9.33 (d, /=2 Hz, 1 H), 8.62 (s, 1 H), 8.55
(m, 2 H), 8.23 (m, 1 H), 8.16 (s, 1 H), 8.03 (m, 1 H), 7.67 (m, 2 H), 3.93 (m, 2 H), 3.58 (m,
20 2H),3.23 (m, 2 H), 2.87 (s, 3 H), 2.83 (m, 2 H); °C NMR (D,0) § 165.2, 154.1, 145.3,
137.7,137.6, 137.2, 137.0, 136.8, 135.1, 132.8, 131.1, 131.0, 1280 127.7, 124.0, 123.8,

53.0, 43.5,43.2; MS (TSP) m/z 454 (M*+1).

Example 182

25 3-Amin0-6-{2-methyl-4-[(4-methylpiperazin-1-yl)sulfonyl]phenyl}-N-pyridin-3-
ylpyrazine-2-carboxamide hydrochloride
Starting material: 1-[(4-bromo- 3-methylphenyl)sulfony1]-4-methy1pxperazme Yield 74%
as the base: 'H NMR (CDCls) §9.76 (s, 1 H), 8.80 (s, 1 H), 8.39 (s, 2 H), 8.23 (d, J = 8 Hz,
1H),7.67 (m, 2 H), 7.55 (d, /=8 Hz, 1 H), 7.31 (m, 1 H), 3.16 (br s, 4 H), 2.64 (br s, 4

30 H), 248 (s, 3 H), 2.37 (brs, 3 H); *C NMR (CDCl3) § 164.2, 154.1, 147.5, 145.6, 141.5,
140.8, 140.5, 137.6, 134.7, 134.1, 130.1, 126.9, 125.7, 124.1, 123.6, 53.8, 45.6, 45.3, 20.8.



3- Ami no- 6-[ 4-[ (4- et hyl pi perazi n-1-yl)sul fonyl]-2-(trifluoronethyl)phenyl]-
N- pyridi n-3-yl pyrazi ne-2- carboxam de hydrochloride 20 Starting material:
1-{ [4-brwom3Be44tr2i f| uor omet hyl ) phenyl ] sul f onyl } - 4- net hy| pPCPSEaZO 1382
Purification on a reversed phase colum (XTerra C8 19x300 mm using a

wat er/ acetonitrile gradient as the eluef® gave the base in 3%yield: 'H NWR
(cbCc13) 9.79 (br s, 1 H, 881 (br s, 1 H, 844 (s, 1 H, 841 (m 1 H,
8.2 (m- 2 H), 803 (dd, J = 8, 2 H, 1 H, 774 (m 1 H, 7.32 (dd, J =

8, 5 Hz, Hylkochrille, fie 949 H 1\21\4@3(]:&0))8‘94?)@ 2=37Hz 25}, 18.615(m,3 1), 8.3 ( TSP)
mz 522 (Mr+1 Hydrochl oride, yield 99% 1H NWR &DZO 400 MHz) 8 9.18 (br

s, 1 H) Enar )8 43(sH) H), 803 fdd rﬁ-—$ iz, 18HRE.8r(d, 1=1§)Hz. 8 H) 3(%(11112#1}) 7.94

d J =28 8 0
i 3. aa0t 3 iy 325 60,2 By 29Ty sYPd s It Ry (M
(M*+1) 3@63/\@ 135%/93@4%@2143(@'/156%2/1@@63%7 91487 45nm1183%8733.2, 31,0, 130.1,
3- Ani no- 6- [ 4-12-(di met hyl ami no) et hoxy] phenyl - N-(3- pyri di nyI ) - yra2| ne-

car boxanm di%S Oy5oT HB Gk 41id, ﬁberSr@SHhmér‘i@I(Mml)

N-[ 2- (4- br onophenoxy) et hyl ] - NN-di net hyl am ne (described in Ruenitz, 5 P.,
et al, J. Med. Chem 1982, 25, 1056-1060). Yield 19% of the base: 1H NWR
(DVBO d6Ex 1e‘5ﬁ83(s 1H) 897(3, 1H) 888(3, 1 H, 834 (d J=3
Hz,1H) 1 H, (d, 2 H, 7.58 (br s, 2H) 742
(dd, J = 8-Aming6- [‘l -({iE8- (dlmqtbylemlng)ethy@]anzmo}zulfpnyl) 311 (t, J =

H)
1530, 1abrBudpifiegoxhye ﬁyﬁ-iva-&%dﬁﬁwﬁ%agM%%Pﬂ%@rg&ﬁ@é ot ¥
115. 710 1osﬂa1:t4ng6ma1@ﬁa184 boomd-N-fib(diinetyldntihg)ethlyd]-B @i flMohiethox yhbedzaehl or i de:

yi el d 45% Exanp
3- Ani no- 6St[lfpn[azu<ée4ym@ii 56%1 asihe hasehdk PPERERYISQ- KOY B1B$Y (il P.O74s, 1),

5 R A L MR SIS R a3t oy
J. Med. CHgm.o1a65,2 B), AP Bf)s, 1 H)el.d5 20% BIT) z%(thase H4 4 m\/m(smwam) 8
1055 (s ' Hz, 2 H), 2.07 (s, 6 H): °C NMR (DMSO-d6) & 164.8, 154.9, 145.8, 145.6, 145.5, 145.1,
15 142.8,141.7,135.3, 134.6, 132.6, 130.3, 128.2, 124.3, 124.1, 123.5, 121.3, 118.7, 118.3,
58.2,44.9; MS (TSP) m/z 526 (M*+1).
Hydrochloride, yield 99%: 'H NMR (D,0) 5 9.84 (brs, 1 H), 8.64 (s, 1 H), 8:56 (d, J=6
Hz, 1 H), 8.45 (m, 1 H), 7.99 (m, 2 H), 7.94 (m, 1 H), 7.87 (d, J = 8 Hz, 1 H), 3.33 (s, 4 H),
2.95 (s, 6 H); °C NMR (D,0) § 162.9, 152.4, 144.5, 143.7, 140.3, 135.6, 135.4, 134.2,
20 1340, 130.9,129.7,127.2, 125.9, 122.0, 1214, 119.7, 115.3, 54.8, 41.3, 35.9; MS (TSP)

m/z 526 (M*+1).

Example 184
3-Amino-6-[4-{[[2-(dimethylamino)ethyl](ethyl)amino]sulfonyl}-3-

25 (trifluoromethoxy)phenyl]-N-pyridin-3-ylpyrazine-2-carboxamide hydrochloride
Starting material: 4-bromo-N-[2-(dimethylamino)ethyl]-NV-ethyl-2-
(trifluoromethoxy)benzenesulfonamide. Yield 87% as the base: 'HNMR (CDCl3) 6 9.79
(s, 1 H),8.82(d,J=2Hz, 1 H), 8.76 (s, 1 H), 8.44.(fn, 1H),8.25 (m, 1 H),8.16(d,J=8
Hz, 1 H), 7.96 (m, 1 H), 7.87 (dd, J= 8, 1 Hz, 1 H), 7.37 (dd, /=8, 5 Hz, 1 H), 3.55 (m, 2

30 H),3.40(q,/=7Hz, 2 H),2.72 (m, 2 H), 2.39 (s, 6 H), 1.15 (t, /=7 Hz, 3 H); BC NMR
(CDCls) 8 164.0, 155.1, 146.8, 146.0, 145.6, 142.0, 141.6, 137;0, 134.1, 132.7, 132.1,



1 ( 8.
H 8.12 (d, J =9 Hz, 2 H), 7.56 ( S, Hy, 7.51 (d, =9 Hz, 1 H,
7.41 (dd, W003/0&475 Hz, 1 H, 4.16 ( J =6 Hz, 20 2 H), #COBE(2/01339 = 6 Hz,
1 H, 3.58 (1n, 6 H, 2.72 (m 3 H); 1BCNI\/R(DI\/SOd6) 8 165.2, 158.7,
157.5, 153.8, 144.9, 144.3, 143.0, 138.%9 132.3, 128.3, 127.1, 123.4,
123 0, 114.8, 114.6, 66.1, 65.3, 56.9, 53.6; M5 (El) mz 421 (Mt+l).
"Hydrochl oride: yield 46% 25 Exanple 189
3- Ami no- 6-1269[ 1247,(1ad5e1 2y0,arz2so i 21 .By1 1985t 10a58.0,045 .2, a6y #915] phénylS] - N- ( 3-
pyridinyl)-2-pyrazinecarboxam de hydrochloride Starting material: ,
4- br ono- NiT%P)(’H{ nséflﬁM Hhk no) et hyl ] - N-net hyl benzam de. Yield 20% of the

1%y, o sonangri BRItk (o)t b M L Bed €1 19, el o™
(d, J = 9JHz6 B2, HH), 87504(&n(1dH) 8106—(118,,1 H) 7|'%(n3, M)I) 73;93(3 B8 ¥z, 14H),18,7421,96

(br s, 3 H, 2 23 (br s VR WO 03/ 004472
PCT/ SE®2/ dF8biz, 3 %@ﬁ@l@f 6@&@914113 31’.55(21 J} 711711%5 25H) 2&@ (36Iih9%7 (tyzaly,

127.0, 12 5 24 7

o 2 e 02 T e cansR 1o R R B L Jas B R baS 56 0. 30

(s 1 H) 1901331:(031 1227&012588 61@1(75&212%14285‘383 4(6 4111-1193 Hz)z MS‘QTSISn@Q (d,

I—R/I 9 (d, J =8 Hz, 2 H), 2 (d, J =8 2 H, 5 3.92

(t J 65 §+H) 3.48 (t, J = 7 He, 2H) 3.06 (s, 3H) 3.00 (s, 6 H).

Exanpl e 190

3- Am no-6-[4-[ 2- (4- met hyl -1 - pi perazi nyl ) et hoxy] phenyl ] -N- (3-pyridinyl)- 2-

pyraziinec @xhmpleige 10 Starting naterial:

1-[2-(4- brorm henox hyl ] - 4- et hyl pi per azi ne _(des crlbed in Ide et al,

J. Am Ché#H {[@&amﬂ? -6-{pyzidin ey amw@%rbeav BYraZHk2base: ' H NWR

( DVBO- d6) 88 (s, 1 H), 8.34
gl}%héﬁé&ﬁu@'ﬁ_gu %teH)-but?x?carﬁgn l)lm‘iin%ééﬁ?y&c&rﬂﬂ)matg AT NS

, 2 H) “Bratng vhaieridl: zergputsl B { [4dbrbno- ﬂ(tﬂﬁuQI@meﬂloxthbtzyl]SuEfom)l} -(tert 4 (t J

S

Z 7 (br VB
15 (ES) nPgQOZﬁ%I*(’WiE‘SmWB}%SEHIﬁP‘E}F‘?ek%he I}’iog}l%‘(”baf%*d i t%%é%@)& %0934 (s, 1
H, 8.66 Herlgglalygses (d, J =9 H, 1 H, 8.55 (d J =6 H, 8. 05
(dd, J = 8, 1H, 7.94 (d, J =9 H, 2 H), 7.63 (d, J =

1 H, 8.99 (br s, H, 888 (s, 1H, 84 (m 1H), 22(d,J:8H22
br 2 J
t,

Example 186
3-Amino-6-[4-[(4-methylpiperazin-1-yl)sulfonyl}-2-(trifluoromethyl)phenyl]-N- '
ﬁyridin-3-ylpyrazine-2-carboxamide hydrochloride

20  Starting material: 1-{[4-bromo-3-(trifluoromethyl)phenyl]sulfonyl}-4-methylpiperazine.
Purification on a reversed phase column (XTerra C8 19x300 mm) using a
water/acetonitrile gradient as the eluent gave the base in 3% yield: 'H NMR (CDCls) &
9.79 (br s, 1 H), 8.81 (br s, 1 H), 8.44 (s, 1 H), 8.41 (m, 1 H), 8.21 (m, 2 H), 8.03 (dd, /=
8,2 Hz, 1 H), 7.74 (m, 1 H), 7.32 (dd, J =8, 5 Hz, 1 H), 3.19 (m, 4 H), 2.63 (m, 4 H), 2.37

25 (brs, 3 H); MS (TSP) m/z 522‘(M++1).
Hydrochloride, yield 99%: '"H NMR (D,0, 400 MHz) 6 9.18 (br s, 1 H), 8.47 (m, 2 H),
8.41 (m, 1 H), 8.28 (m, 1 H), 8.17 (m, 1 H), 7.94 (d, J = 8 Hz, 1 H), 7.88 (m, 1 H), 4.04 (m,
2 H), 3.64 (m, 2 H), 3.49 (m, 1 H), 3.30 (n, 2 H), 3.12 (i, 1 H), 2.92 (s, 3 H); MS (TSP)
m/z 522.0 (M'+1).

30



9 H, 1 H, 7.13 (d, J =9 Hz, 2 H, 4.43 (t, J =5 Hz, 2 H), 3.62 (br s,
10 H, 3.0 (s, 3 H; 13C NWR (D20 6 166.2, 158.8, 154.0, 145.4, 140.8,
138. 3, 13wo83/00372 4, 133.8, 129.7, 20 128.4, 128.0, 124. OPCINENH0138P. 9,
56.7, 51.2, 50.2, 43.9. Exanple 191

3- Ami no-6-[4-[[[2- (4-norpholinyl)ethyl] #¥f no] carbonyl ] phenyl]-N(3-pyridiny
| )- 2- pyrazi necarboxam de 25 Starting material:

4- br ono- N- ( 2- nor phol i n- 4-yl et hyl ) benzam de described in Rafii, H, et al,
Life Sci Eamf8182159- 1170, yield 1% as the base: 1H NVR (DVMSO d6) 6 10.61
(s, 2 , 8.34 (d,
J =9 H, 32Awno-g-[édZﬁﬂam%hylramnwemxwheyyB %(Wyflﬂlﬂél})'é?ywnt%r s, 2 H,

7.44 (dd. 57(t, J=5Hz, 4 3.40 (m 4 2.42 (m 4
H) |v§s (Eéilrbnf"gmi‘i%h%%"%?pﬂ‘%o vé) 03/ 004472 II;DCT/ SE02/E11339 H)102 ExaErpI e
192 3- Ami Seerfing fhafefibt: Me{hiA-bidmpphempixly st ]-No¥d] méthylpinineNd¢s8ripyd indRumplitp;  2-

yrazi necar boxanm de Starti

D P e oA Med Ol DB B T 1iS0). wls ddwf/g%@p basss BAMR OYSONR
(a0 g8 89038 3wl sy o e AT sl (o)1 B BE (a8 v B 3 o, £, B BF

©

Is_|5 22I-|)79 (314?(&1(1:?91:12218)( 7558%51_3 , 2 H}y, 42&d&6]=€8 4 Wzz 191),HZO3€H b‘l)=,9Hz9273§I();(n 11
1)} 13C NWRL(GMB0585) 28Di 8645, JT@HM%@@(sZ%H)S“cmﬁ:{bM&@ &) 133, 8.
134.6, 12 /. 1 4, M5
(ES) iz T583, 5% ﬁlﬁ?—%%ﬁydro ?‘5#62382%%?3 e 15!—1%%?1%%(?(}%?%8 11,12
(s, 1ib), 1946261(81,571721525 INZS (FID) HiYz 3798(M0&-10m 2 H), 8.69 (d, J = 1 H,
8.22 (m 2 H, J =9 6 H, 1 H, 7.08 (d, J =9 Hz, 2H),5.25
(m 1 H, I@dgoﬁhmdelyuﬁéd%%% (m 2 H, 3.17 (m 2 H, 2.85 (m 3 H, 2.29
(m 1H). 15 Exanple 193 -

3- Ami no- 6-{2-fl uoro-4-[(4-nethyl pi perazi n-1-yl)sul fonyl ] phenyl }-N-pyridin-3

Example 188
3-Ammo-6-[4-[2-(4-morpholmyl)ethoxy]phenyl]-N-(3-pyr1d1nyl)- 2-
15 pyrazinecarboxamide hydrochloride
Starting material: 4-[2-(4-bromophenoxy)ethylJmorpholine (described in Lednicer, D., et
al, J. Med. Chem. 1965,' 8, 52-57). Yield 20% of the base: "H NMR (DMSO0-d6) § 10.55 (s,
1H), 8.99 (brs, 1 H), 8.88 (s, 1 H), 8.4 (m, 1 H), 8.22 (d, /=8 Hz,2 H) 8.12 (d, /=9 Hz,
2 H),7.56 (br s, 2 H), 7.51 (d, J= 9 Hz, 1 H), 7.41 (dd, J = 8, 5 Hz, 1 H), 4.16 (t, J = 6 Hz,
20 2H), 4.08(t, J=6Hz, 1H),3.58 (m, 6 H), 2.72 (m, 3 H); *C NMR (DMSO-d6) & 165.2,
158.7, 157.5, 153.8, 144.9, 144.3, 143.0, 138.8, 132.3, 128.3, 127.1, 123.4, 123.0, 114.8,
114.6, 66.1, 65.3, 56.9, 53.6; MS (EI) m/z 421 (M*+1).
‘Hydrochloride: yield 46%.

25 Example 189
3-Amino-6-[4-[[[2-(dimethylamino)ethyllmethylamino]carbonyl]phenyl]-V-(3-
pyridinyl)-2-pyrazinecarboxamide hydrochloride ‘

Starting material: 4-bromo-N-[2-(dimethylamino)ethyl]-N-methylbenzamide. Yield 20% of
the base: 'H NMR (CDCls) § 10.59 (s, 1 H), 8.98 (s, 2 H), 8.36 (dd, J =4, 1 Hz, 1 H), 8.30

30 (d,J=8Hz,2H),821(m,1H),7.73 (brs,2H),7.49(d,J=9Hz,2H),742(dd,J=8,4

Hz, 1 H), 3.32 (br s, 4 H), 2.96 (br s, 3 H), 2.23 (br s, 3 H), 1.99 (br s, 3 H); i3C NMR



yl pyrazi ne- 2- car boxam de hydrochloride Starting material :

1-[ (4- brono- 3-fl uorophenyl ) sul fonyl]-4-net hyl pi perazine. Yield 36% of 20
the base:whB30&8y2m z 472 (M++1). Hydrochl oride, yield 28%CTHSHONMMR39
(DVBO-d6) S 10.58 (s, 1 H, 8.9 (m 1 H, 878 (d, J =2 Hz, 1 H), 8.53
(t, 3 =8 Hz, 1 H), 835(dd, J =4, 2k 1 H, 82 (m 1H, 7.92 (br s,
2 , 7.68 (m 2 H, 7.42 (m 1 H, 2.97 (m 4 H, 2.37 (m 4 H, 2.14 (s,
3 H; 13CNWw. (DVMSOd6) S 164.6, 160.2, 157.7, 154.4, 147.9, 145.0,

142.8, 13?&%9},1;%?136 3@22 1Exsl§]14§ 31351&,21%4?11, 1378; £5.4.4349, 1326189519675

115. 3, 53
3- Ami no- 6-58%, 50.8p4 55, 2o R AY, 184EMS(H§M@ORM“‘HD n-1-yl ) sul fonyl ] phenyl } - N-
pyri di n- Sr%ycgyram ne- 2- car boxam de hydrochl oride 30 Starting material:

1-[ (4-bro OﬁhﬂQIbieoylﬁldr@tqhylbeé@@@I&%%(s} 14D B8RS, piulébﬁaéﬁu(mel H), 8.58

neet at of hefivhng ) 0TRSO ALY it 1, 19908 2B ka1 306 = Rot iy by
f or mat ison 392 the= by, 2¢h)| ®uR ¢t gal 1 lem MO 008 Q03 47523.661, 8ED2/ 01339 103 3 nl

of a nmethylene chloride/nethanol m xture (v/v = 3:1) by the addition of 5
mL of hydrochlorid acid in diethyl ether (1 M gave after washing vvith

di et hyl et%ﬂgi%@ryl ng 92 ng (48% yield) of the title conmpound: 'H NWR
(D20, 400 41 (d, J =3 H, 1 H), 862 (m 1 H, 856 (m 1H)),
8.39 (s, B-Amind694-[2d4-methyl-P-pigerhzinyethpxy]phéryl{-V-(3pyridingl)H2- 1 H), 7.53
(d,lelel ,400(m2H),3.2(rn2H),32( 2 H, 3.10 (m
2 H), 2. @Fredvecgrpgramidap (s, 3 H); M5 (ES) miz 486 (Me+1). Exanple 195

3- Am ng- 6- S{tgmﬁ Qia{E'ﬁfaM' 4Lﬁr6m%§hé}ﬁ&gjr g@ﬁ%h{é c}éﬂ%k)%x%k%% 55%&&%99?&&, e pyrid

in-3- 10 yl pyr 2|ne2car oxa | ori arting materi al:
1-[(4-Dbr omh RAG- GheretSogl, ﬂﬁéﬁyi{é), $U23- (bh%d)]Ymdwﬁ%yoltheﬁﬂsa HMSMR (FEMSD'rdﬁati on

(1 T00) - CorEERGT BLY i Ret pbinol H08 s &) Tohof b T S o o e
hydroohl ori ) salsial 1 o3 19, 7i56TBH bl e aotthar o Srf-{tzhﬁﬂ(?' tg@y;@ Yo fqy/ v =

3:1) by the addition of 5 ni’of 15 Rydrdochlorid acid in die ether (1 M
gave after2 Hhéﬂ#r(gJ\m6sz2éi)hig/ﬂ2éttﬁe=r6ﬁndﬂl visvg(br 8 Hy 2(318% yHelMp of t he

title CO”QEWWM]M(MVRU(DZO 400 MHz) S 9.40 (m 1 H, 8.59

Hydrochloride, yield 92%: 'H NMR (D20) & 9.4»(5, 1H),866(s1H),863(d,/J=9Hz,1"
H), 8.55(d, J=6 Hz, 1 H), 8.05(dd, J=8,6 Hz, 1 H), 7.94 (d,/J=9Hz,2 H),7.63(d, J =
9Hz,1H),7.13(d, J=9 Hz,2 H), 443 (t,J =5 Hz, 2 H), 3.62 (brs, 10 H), 3.0 (s, 3 H);
BCNMR (D,0) § 166.2, 158.8, 154.0, 145.4, 140.8, 138.3, 137.6, 137.4, 133.8, 129.7,

20 128.4,128.0,124.0, 115.9, 62.9, 56.7, 51.2, 50.2, 43.9. ‘

Example 191
3-Amino-6-[4-[[[2-(4-morpholinyl)ethylJamino]carbonyl]phenyl]-N-(3-pyridinyl)- 2-

pyrazinecarboxamide , )

25  Starting material: 4-bromo-N-(2-morpholin-4-ylethyl)benzamide described in Rafii, H., et
al, Life Sci. 1996, 58, 1159-1170, yield 1% as the base: 'H NMR (DMSO-d6) 8 10.61 (s, 2
H), 9.02 (s, 1 H), 8.96 (d, J =2 Hz, 1 H), 8.49 (m, 1 H), 8.34 (d, J =9 Hz, 2 H), 8.20 (m, 1
H), 7.94 (d, J =9 Hz, 2 H), 7.78 (brs, 2 H), 7.44 (dd, J = 8,4 Hz, 1 H), 3.57 (t, J = 5 Hz, 4
H), 3.40 (m, 4 H), 2.42 (m, 4 H); MS (ES) m/z 448 (M"+1).

30



(m 1 H, 855 (m 1H, 836 (s, 1 H, 803 (ddd, J =9, 6, 1 Hz, 1 H),
7.78 (s, 1 H, 7.50 (s, 1 H, 3.90 (d, J =12 Hz, 2 H, 3.60 (d, J =11
Hz, 2 H),wB.03804aquint, J =13 Hz, 4 H), 2.93 (s, 3 H, 2.P2T(SE2/@1389, 2.38
(s, 3 H; M5 (ES) tn/z 482 (M++1). 20 Exanple 196

3- Ami no- 6-[ 4- (2- pi peri di n-1-yl et hoxy) ph&d®yl ] - N- pyri di n- 3-yl pyrazi ne- 2-car bo
xam de hydrochloride Starting materi al:

1-[ 2- (4- bronophenoxy) et hyl ] pi peri dine (described in: Stauffer, S. R et 25

al , Bi oor Exaihsle 19hem 2001, 9, 151-162): 1H NWR (DVSO d6, 300 MHz) 810. 56
(s, 1 H, 8.9 ,J=2Hz,ll-%d.8.88(s,1§) 8.36 (dd, J =5, 1 Hz, 1
H), 8.22 AGrAmine{p-[44(1tmethyd3-pyreokidipyl)oxylphenyt]- 7(3(nyrlthny12-i-|) 7.43 (dd, J
=8, 5 H =9 H, 2H, 413 (t, J =6 H, 2 H, 2. 67
(t, J = Gplé;%e‘ﬁ;b%“ﬁe(m AH, 1.50 (m 4 H), 1.39 (m 2 H).

Hydr OChI OlStﬁﬁng yaedridl: Ba%brohoplﬂéﬂoﬁ(%&ﬂ@dp}aﬁﬂld&ﬂdzm&d 19%1 thSbase: 1|H 10. 91
(m | g(g Ié . 9.00 (d, J = 1
0, 8 378 ﬁMRJ(DM +4,_6)510ﬁ)1 (s, 18HB§H§{7ch §=2 ZHZH) @&34)(8 185 J4ddld, §= 5 @ 6

>y, 1 o ey m1 Sy 6 N ot ool i 1 P44 R 405183700447

PCT/ SE02/ @Ib3(396 (d, Q4= §H]z65H3,4 9%5¢md1 H}3B79 (m1AH), 12.661@8 29H), D35 @n, 2313}3 2:26
136.0, 133.2, 128.8, 127. 127.3, 122.1, 114.8, 62.5, 54.6, 52.6, 22.2,

21.2; MS (EQ)H)A,igS((m-lﬁ) (QMﬁOjd6)81652 1576 153.8, 144.9, 1443 142.9,
2 ot e e Ay 1oL o VTS0 2

[ 2- (4-br ogpplieriexy) et hyl ] pyrrolidine (described in Penning, T. D. et al,
J. Med. Chem 2000, 43, 721- 7312/1 drochl oride: 1HNWR ' (DMSO d6, 300 M—Iz)
6 11.26 ﬁyldr@hlopdﬂ) yield 9650 "HNMR @MSO-df) J U, 12)(s=1 B)4+%:42 ¢d. Hi= 2 BzobH)s,

1, 8. 938%%61}1 3 il 184D 1 1, %?2((91 %%{)(%685& TN S Zﬁﬁ 708 G (1 (m 2

EI)X, 3I 581(5? H4, 1), 53251¢n, (1nm) 3. 9I=il)(m 1. }9)43(651(rrf} 2y, 3VB (MESH)A085 (M 3 1),
anpl e IS
tert- Butyl2@9[(21’(1110{5 am no- 6-[ (pyridi n-3-ylam no) car bonyl ] pyrazi n- 2-

15
Example 193
3-Amino-6-{2-fluoro-4-[(4-methylpiperazin-1-yl)sulfonyl]phenyl}-N-pyridin-3-
ylpyrazine-2-carboxamide hydrochloride
Starting material: 1-[(4-bromo-3-fluorophenyl)sulfonyl-4-methylpiperazine. Yield 36% of

20  the base: MS (ES) m/z 472 (M*+1).

Hydrochloride, yield 28%: '"H NMR (DMSO-d6) & 10.58 (s, 1 H), 8.96 (m, 1 H), 8.78 (d, J

=2 Hz, 1 H), 8.53 (t, /J=8Hz, 1 H), 835 (dd, /J=4,2Hz, 1 H), 8.2 (m, 1 H), 7.92 (brs, 2

H), 7.68 (m, 2 H), 7.42 (m, 1 H), 2.97 (m, 4 H), 2.37 (m, 4 H), 2.14 (s, 3 H); ?C NMR

(DMSO0-d6) 0 164.6, 160.2, 157.7, 154.4, 147.9, 145.0, 142.8, 135.8, 134.4, 132.8, 131.5,
25 128.3,128.2,124.8, 124.8, 123.6, 115.3, 53.4,45.7, 45.2.

Example 194 :
3-Amino-6-{5-fluoro-2-methyl-4-[ (4-methylpiperazin-1-yl)sulfonyl]phenyl}-/V-
pyridin-3-ylpyrazine-2-carboxamide hydrochloride -

30  Starting material: 1-[(4-bromo-2-fluoro-5-methylphenyl)sulfonyl]-4-methylpiperazine.
Purification by chromatography on silica gel using a gradient of ethyl acetate/heptane,

(1:100), to ethyl acetate/methanol, (10:1), followed by formation of the hydrochloric salt in



yl } phenoxy) et hyl ] pi per azi ne-1-carboxylate Starting materials: tert-butyl
4-[ 2- (4- bronophenoxy) et hyl ] pi perazi ne-| -carboxylate, yield 70%as the
base: ' HWOR3OBNMBO d6, 300 MHz) 8 11.66 (s, 1 H), 10.09 (@CTAES2/@3B, 1

H, 999 (s, 1 H, 946 (m 1 H, 9.32 (m 1 H), 9.28 (d, J =9 Hz, 2 H),
8.68 (s, 2 H, 854 20 (dd, J =8, 5 Hz103 H), 8.16 (d, J =9 Hz, 2 H),
5.26 (t, J =6 Hz, 2 H, 442 (m 4 H, 3.85 (t, J =6 H, 2 H), 3.57 (m
4 H, 2.50 (s, 9 H; M5 (ES) 520 (M++1). Exanple 199

3- Ami no- 63{Hl bf 4 neeyistewhiidamdéthdnoy i xardd@ny+ Bplr)@yylhe} additiorrofdi mEDLy | pyr azi
ne-2- 25 carboxam de hydrochl oride Starting mat

1- ( 4- br onBYERSHYNY agid rmlwg;«hyé e V) gaveftet &@HIIHBE m@ digthg) ihey gug daying nvR

<E,”BO 55 92 B Sy B of e Brophutd 'y 050, oo Wy B it (G o Hh 13- 25
Hz, , 19, 8162 (1eld1 HJ @5@(111 ﬁHl)'JZS 39“-(5]") H),78.69 (ddd J =39,% Kz HZH) 2. 7Iz)1g .?—M?21§ m V\f)

03} 004472%%#1{39)@ (1!123’39 1 E@Bl %&b@ﬁ) égb 3@21(%%1 354 3 1) 510 2

4-12-(4-{ pyra2|n2yl}25-

di fl uorop noxy?@?1§l? %PQ%? @ﬁ%qﬁ%ggél ¥ "Starting material :

tert-butyl 4-[2-(4- bronD 2, 5- dlfluorophenoxy)ethyl]plpera2|ne | 5

carboxyl ate, yield 22% as the base: 'H NMR (DMSO-d6, 300 MHz) 6 10.57 (s, 1
H, 8.95 Example 195 \, 1 1) 869 (d, J =2 H, 1 H), 8.37 (dd, J = 5, 1
Hz, 1 H), _Aral i = Lt R dinbl., 7. 75
2 5 Sl shunin By By gy it
1H),4125(v1pymme-2+¢)arnoﬂzﬁ(ﬂﬂ,ememhmiﬁdéa 31 (m 4H), 2.46 (m 4 H, 1.39
( 9

> Ani n|c_)|) 65} aﬁ%raﬁ r@oiﬁ%bfozn%épcliwhﬁhﬁkewl&uﬁayw BREFPYIPIREAAAS di n- 3- yI pyr
zi ne- 2- pafiff@XdAIbd@hiorEse bRy bﬁiﬁh& galhbiﬁg a@ﬁcﬁéﬂlt@ifet g1 acetate/heptane

3

a

4-[2-(4-brono-2,5-di fl uorophenoxy) et hyl ] norphol i ne. rochlorid
yield 630%41:109) NWRHpDREMREAmetBT®!, wn@)u gollow }(@rrnmtlw) of the 9ydre@rﬂouc slpingy, 1
H), 8.86 4

3 mL of a methylene chloride/methanol mixture (v/v = 3:1) by the addition of 5 mL of

15 hydrochlorid acid in diethyl ether (1 M) gave after washing with diethyl ether and .drying
90 mg (48% yield) of the title compound: 1H NMR (D,0, 400 MHz) 6 9.40 (m, 1 H), 8.59
(m, 1 H), 8.55 (m, 1 H), 8.36 (s, 1 H), 8.03 (ddd, J=9, 6, 1 Hz, 1 H), 7.78 (s, 1 H), 7.50 (s,
1 H),3.90 (d,J=12 Hz, 2 H), 3.60 (d, /= 11 Hz, 2 H), 3.18 (quint, J = 13 Hz, 4 H), 2.93
(s, 3 H), 2.52 (s, 3 H), 2.38 (s, 3 H); MS (ES) m/z 482 (M"+1).

20 '
Example 196
3-Amino-6-[4-(2-piperidin-1-ylethoxy)phenyl]-N-pyridin-3-ylpyrazine-2-carboxamide
hydrochloride )
Starting material: 1-[2-(4-bromophenoxy)ethyl]piperidine (described in: Stauffer, S. R. et

25 al, Bioorg. Med. Chem. 2001, 9, 151-162): "H NMR (DMSO-d6, 300 MHz) § 10.56 (s, 1
H),8.98 (d, /=2 Hz, 1 H), 8.88 (s, 1 H), 8.36 (dd, /=5, 1 Hz, 1 H), 8.22 (m, 1 H), 8.17
(¢J=9HL2HL15MM$JHﬁJA3m¢J=&5HL1HLIWR¢J=9HL2HL4B
(t, /=6 Hz, ZH), 2.67 (t, J = 6 Hz, 2 H), 2.44 (m, 4 H), 1.50 (m, 4 H), 1.39 (m, 2 H).
Hydrochloride, yield 28%: '"H NMR (DMSO0-d6, 300 MHz) § 11.18 (s, 1 H), 10.91 (m, 1

30 HL950@LJ=2}h,1HL9D7®,1HL9DO«LJ=9E&;1HLSJS«LJ:SI&,IHL

8.35(d, J=9Hz,2H),8.15(dd, J=9, 6 Hz, 1 H), 7.23 (d, /=9 Hz, 2 H), 4.64 (m, 2 H),

3.60 (m, 4 H), 3.11 (m, 2 H), 1,93 (m, 4 H), 1.26 (m, 2 H); *C NMR (DMSO0-d6, 75 MHz)



d, 9 Hz, 1 H, 870 (s, 1 H, 868 (m 1H), 8.33 (dd, J =12, 7 Hz, 1
(dd, J = 8, 5Hz, 1 H, 7.77 (br s, 2 H, 7.36 (dd, J = 13, 7 Hz,
o8o(a0@7H), 3.96 (m 4 H, 3.63 (m 2 H), 3.50 @OA/SE)133B. 27 (m

0 Exanpl e 202

1
2
3- Ami no- 6-[ 2, 5-di fl uoro-4-(2-pyrrolidini®yl et hoxy)phenyl ]-N-pyridin-3-yl py
;
1-
(

~

.02
H), 4.
H. 2
azi ne- 2-carboxam de hydrochloride Starting material:

[ 2- (4- brono- 2, 5-di fl uorophenoxy) et hyl ] pyrrolidine, yield 31% IH NW
DMVSO- d6, 531%@ 7'V|r§?961513.(b &85(1813819 H)37 919343, 1(3@0 333% 8.8 9224, (27.3,.5122.12 Hz,

1 H), 25 8.74 (d, TH, 858 (m 2 H, 834 (dd, 1 = 12, 7 H, 1
H, 7.81 (ldléas 625;586 52}62222 zw,,M$(E$)(tlﬂ1(MJ+1# 13 7 Hz 1 H, 4.54 (m 2
H, 3.64 (m 4H, 313 (m 2H, 2.04 (m 2 H), 190(m2H);MS(ES)
441 ( M++1) . Exanpl e 203 30
3- Am no- Gﬁx%ﬁﬂgigmt hyl - 4-[ 2- (4- met hyl pi per azi n- 1-yl ) et hoxyl phenyl } - N-pyri c
| i n-3- yl pyrazr ne-2-car boxam de hydrochl ori de WO 03/ 004472 PCT/ SEO2/ 01339
106 St ar t i3pdyming-614-42-pyrrolidin-1-ylethoxy)phenyl]-N-pyridin-3-yl-pyrazine-2- '

1-[2- (4-bro 5. th noxy) et hyl ] - 4- met hyl pi per azi ne. '
Hydr ochl orcf"g%"am‘%‘id@r&%mfﬁ}a%m (DVSO-d6, 300 MHz) 6 10.46 (s, 1 H), 9.31
(s, 1 H, Stzﬁrtlﬂ%mﬁﬁna}} 1=[22(41‘I$7§om3;pl|r@nox§3)eﬁf§}l]ﬁ)jﬂﬂrolidlir3 (de&rﬁiéd(lﬁrl’eﬁnirg T D.62 (2 b

r
2 H), 7.38 H) (s, 1 H, 412 (m 279% .50
3 1, 3b Tobled g BpO0IS. 7E5y 336 lygaebloyide: naSes, 300 Mito)

Am no- 6- 4- I n th I idin-3
yl pyra2|1&?6 gg@kéi’lﬁgg ﬁﬁigxﬂp(g Elzz%zt é?q)yg 3 Qg?x}z%ﬁyi

[ 2- (18- be—I)fT@6§(dTHt=hS’I-1Eh@me8’)3$th|=] 9HszEHby8 o7 (IRI aa 9)6&. Hﬂ,q HMdrch(thf-i de,
eld 23% 1H NMR (DVSO-d6, 300 1} 156 % J = 2 ~Hz,
H, 8. sgfezjz@>449<wzm Bp8 (my 6 >(alzgm—2 +iz94imH§H>eM§g 85403 1), 8.04
dd, J = %pb , 1 H, 7.52 (d, J = 8 Hz, H)701(m1H),697(m1
H) , 4.5239 P‘H), 3.81 (m 10 H), 2.84 (s, 3 H, 2.41 (s, 3 H: M5 (ES)
448 (Mr+1). 1s Exanpl e 205

3-

8
Am no- 6éxam Sglwrret hyl am no) sul fonyI ]thien-2-yl}-Npyridin-3-yl pyrazi ne- 2-

15 tert-Butyl 4-[2-(4-{5-amino-6-[(pyridin-3-ylamino)carbonyl]pyrazin-2-

S
i

s
(
3-
1-
y
1
(

yl}phenoxy)ethyl]piperazine-1-carboxylate

Starting materials: tert-butyl 4-[2-(4-bromophenoxy)ethyl]piperazine-1-carboxylate, yield

70% as the base: '"H NMR (DMSO0-d6, 300 MHz) & 11.66 (s, 1 H), 10.09 (d, /=2 Hz, 1

H), 9.99 (s, 1 H), 9.46 (m, 1 H), 9.32 (m, 1 H), 9.28 (d, /= 9 Hz, 2 H), 8.68 (s, 2 H), 8.54
20-  (dd, J=8,5Hz, 1 H), 8.16 (d, J=9 Hz, 2 H), 5.26 (1, J = 6 Hz, 2 H), 4.42 (m, 4 H), 3.85

(t, J = 6 Hz, 2 H), 3.57 (m, 4 H), 2.50 (s, 9 H); MS (ES) 520 (M"+1).

Example 199

3-Amino-6-{4-[(4-methylpiperazin-1-yl)carbonyl]phenyl}-N-pyridin-3-ylpyrazine-2-
25 . carboxamide hydrochloride ' ‘

Starting material: 1-(4-bromobenzoyl)-4-methylpiperazine. Hydrochlonde yield 26%: 'H

NMR (DMSO-d6, 300 MHz) § 11.41 (brs, 1 H), 11.11 (s, 1 H),9.40 (s, 1 H),9.06 (s, 1

H), 8.90 (d, /=9 Hz, 1 H), 8.69 (d, /=5 Hz, 1 H), 8.38 (d, J =8 Hz, 2 H), 8.06 (dd, / =9,
~ 6Hz,1H),7.59(d,J=8Hz, 2 H), 3.39 (m, 4 H), 3.13 (m, 2 H), 2.77 (s, 3 H), 2.50 (m, 2
30 H); MS (ES) 418 (M™+1).



carboxam de Starting material: 5-brono-N, N-di net hyl t hi ophene- 2-sul f onam de.
Purification by chronmatography on silica gel using a gradient of ethyl
acet at e/ hwptoanew7f 1: 100), to ethyl 20 acetate/ nethanol, @ECTEEN2/@gase 80 ny
(28%yield) of the title conmpound as the base: 1H NVR (DVSO d6, 400 MHz) 8
10.47 (s, 1 H, 898 (m 2 H, 839 (m105H), 818 (m 1 H, 7.97 (m 1
H, 7292 (m 2 H, 7.68 (m 1 H, 7.46 (m 1 H, 2.72 (s, 6 H 13C NWMR
(DVBO- d6, 100 MHz) 8 164.4, 154.5, 147.6, 145.1, 144.5, 143.1, 133.7,
133. 4, 13¥xample80®., 123.9, 123.6, 123.4, 37.7; M5 (ES) mlz 405.24 (M++1).

25 Exanpl e tert-Butyl . . .
B (5 (5 amrrBeyT4-FA fA-t-sminosé-Emymidiedr oming pybany Howragin 2-31-2,5-

furoyl) pi ine-| - A .Starfi erial: tert-butyl

4-(5-br ormllzl(-ﬁ;{-’il 3&@3‘}?3‘%&%@%##@%’% 'F%%%P’lz?ée. Purification by 30

chr omat ogrSeqitiyig @tatesial:izea-bggl 4Usi(ddreme2a8 igbrapheixyydthdfgpeaiandrept ane,
(1:100), to ethyl acetate/net hangllj, (10:1), gave the title con?ound as the
base, yi elcarbvaykate, pelviR % pribe base: AFAONNE(DSO-dn 3p0MHZ)1 10.8/ (B4l 5, 8.95 H)

R R Y A Y e T

(m 4 H, Hz,481) 8.179dd,H)= 8, NS1£,EI)1), M 75 494 H)Mr4d )dd, Fxasliez, 2Q7), 3.35 (dd, J

2- Am no-5-{4- %( 4- et hyl pi perazin-1- ’|p%SU| fonyl ] phenyl } - N-pyridi n-3-yl nicoti
nam de . hytkbdtior e 5[ 4 AHAyE B i a8 A= HE 281 Bty frion e SR o
acid (157% 39.(§@dﬁ}ml ), 2-am no-5- brono-N-pyridin-3-ylnicotinam de (54
ng, 0.18 F), sodium car bonate (58 ng, 0.54 muol), Pd(dppf)Cl2xCH2C12 (7
ng, 0..01 mmol) were suspended in ethylene glycol 10 di nethyl ether/water
(2.5:0.6 nL) and _heated in a mcrowave oven at 160 C for 10 min. Silica
was added Ex3mRle20Lo| vent was evapor ated.- Purification by chromatography on

a i | 102 30ghnifRlUas. aphOEb-£1 Mo BhBliALRYbMARY BHlen AT N-BY AU Rhain¢-L0: 1)

as the eluent gave a produc urther purified by réversed phase
chr omat ograqirhboxgmiakedrydaoddanidé r i | e/ armoni um acet at e gradi ent, col um:

XTerra (8 S%agr%(lgg (r)nater al: ff2t-&Ebromo-Z,5-diﬂuorophenoxy)ethyl]morpholine. Hydrochloride,
15 yield 63%: "H NMR (DMSO-d6, 300 MHz) § 11.07 (s, 1 H), 9.37 (d, J =2 Hz, 1 H), 8.86
(d, J=9Hz,1H),8.70 (s, 1H),8.68 (m, 1 H),833(dd, /=12,7 Hz, 1 H),8.02 (dd, J =
8,5Hz, 1 H),7.77 (brs, 2 H), 7.36 (dd, J = 13,7 Hz, 1 H), 4.66 (m, 2 H), 3.96 (m, 4 H),
3.63 (m, 2 H), 3.50 (m, 2 H), 3.27 (m, 2 H).

20 Example 202
3-Amine-6-[2,5-difluoroe-4-(2-pyrrolidin-1-ylethoxy)phenyl]-V-pyridin-3-ylpyrazine-

2-carboxamide hydrochloride
Starting material: 1-[2-(4-bromo-2,5-difluorophenoxy)ethyl]pyrrolidine, yield 31%: 'H
NMR (DMSO-d6, 300 MHz) 6 10.88 (s, 1 H), 10.74 (brs, 1 H), 9.21 (d, /=2 Hz, 1 H),

25 8.74 (d,J=2Hz, 1 H), 8.58 (hl, 2 H),8.34 (dd,J=12,7Hz, 1 H),7.81 (dd,J=8,5Hz, 2
H), 7.41 (dd, J= 13,7 Hz, 1 H), 4.54 (m, 2 H), 3.64 (m, 4 H), 3.13 (m, 2 H), 2.04 (m, 2 H),
1.90 (m, 2 H); MS (ES) 441(M*+1). ’ '

Example 203
30 . 3-Amino-6-{2,6-dimethyl-4-[2-(4-methylpiperazin-1-yl)ethoxy]phenyl}-N-pyridin-3-

ylpyrazine-z-éarboxamide hydrochloride



15 renoval of the solvent, the residue was dissolved in nethylene chloride.
The organic |ayer was washed with an aqueous saturated sodi um hydrogen

car bonat ewemBao44cn and . subsequently dried over sodi um s®CirsEe2/0B34 tration
and renoval of solvent in vacuo gave an oil which was dissolved in 3 nL
met hyl ene chl ori de/ met hanol m xture (v/vweg 3:1). Hydrochloric acid (5 ni,
1 Min diethyl ether) were added and the precipitate was washed 20 with

di ethyl ether and dried in vacuo to give 50 ng (53%yield) of the title

Corrpiund, Stlin Zg\i?{gtg d%q [24(893r5451‘6-)3 fﬁdl%ﬁe%%/l%l%noyly)étl% j2ra n}f@hﬁlpeégz@g (d, ‘] =

Hz,

Hz, 1 H), }B'dﬁﬂ:hldnde,ly1bl)i7%? 1$ENMR(DIMEID a8 SQBMHz)S;ﬂO46ls41I'IE),931I® 1193),57 (d
J =13 H 6.(s %?@ .7 13C _ NWR

( D20, 100319?4151 la—z?eﬂaz 4 H)1§f’01m ii@ 2 1@72@{) Z§$ (brs %38 sl B), 6%, 4,

(2L T ST T o A S0 . 2406 B (8B 90,8

as deseri bed for Exanpl e 207: Exanple 208 30

3- Ami no- 61 4-! a4- gt hyl pi perazi n-1-yl ) sul fonyl ] phenyl } - N-[ 4- (pyrrolidin-1-
yl met hyl) yl ] pyr azi ne- 2- car boxam de hydrochl ori de WO 03/ 004472

PCT/ SEO02/ yﬁﬁﬂ, g ] 1. g .

4-1 (4- met % pI peéggln%ﬁ%&{/‘? )r[m(%ﬁ;j 1?48 ﬁlé%m lo}Fl?)ertllll(():xyA%h%lyl} IX p:! rf’;‘lilrlnn r?o 6-

br omo- N- [ &lp@pynn@-ﬂrcarhemlmﬂﬁdwUHWCﬁhyldedl n-3-yl ] pyr azi ne- 2- car boxam de.
Purificat| chro lica qu usi n ethyl acetate
to et hyl ‘g@f‘%%ﬁgﬁg b(‘gm%f'metg)é@%‘ egl@H Trﬁ?t@w ®f or mati on of
the hygr OH;;'hR{chfbrﬁéﬂ Jield3%:"H mRa(Dmeydee B60 ﬁ/ﬂ@%‘ 1o mﬁmam@é (cmjxiyr e
(vliv = 3: he addi tion of hydrochloride acid in dlef ether (5 ni,

1 M gaveHaf t &b, 8483 b, o= Wizh! 8) et 6/ (d, t=HeHzahH) 4899 (g1 D, &g4(®3%=>9 6l d) of

t he t t 400 d, J =6
b 11y g DEBCHRE e 7 S 4 B ol G, B . B ) sl § g (s
EDH)S 3 9%1)(2184(15 3}11;42kﬂz<s %H?M%Ez?mg M*ll)—zlgngm 22H)H)_31892(gg Enb‘r4$
4 13C N\R (D20 100 |sz) 6 166.9, 154.5, 146.0, 143.8, '143.4, 142.7,
14
43
3-
in

s dplond 2L 208, (1. 205, Pt 0 s
Ani no 63{A3nﬁmd6 15 p@ire thyl ol fon yH thristl-S il f-Nyyridiheylpyraided2{ 2- pyrrol i d
-l carboxamide
Starting material: 5-bromo-N,N-dimethylthiophene-2-sulfonamide. Purification by
chromatography on silica gel using a gradient of ethyl acetate/heptane, (1:100), to ethyl
20 acetate/methanol, (1:1), gave 80 mg (28% yield) of the title compound as the base: 'H
NMR (DMSO-d6, 400 MHz) 8 10.47 (s, 1 H), 8.98 (m, 2 H), 8.39 (m, 1 H), 8.18 (m, 1 H),
7.97 (m, 1 H), 7.91 (m, 2 H), 7.68 (m, 1 H), 7.46 (m, 1 H), 2.72 (s, 6 H) °C NMR (DMSO-
d6, 100 MHz) 6 164.4, 154.5, 147.6, 145.1, 144.5, 143.1, 133.7, 133.4, 133.2, 128.6,
123.9, 123.6, 123.4, 37.7; MS (ES) m/z 405.24 (M*+1).
25
Example 206 '
tert-Butyl 4-(5-{5-amino-6-[(pyridin-3-ylamino)carbonyl]pyrazin-2-yl}-2-
furoyl)piperazine-1-carboxylate
Starting material: fert-butyl 4-(5-bromo-2-furoyl)piperazine-1-carboxylate. Purification by
30  chromatography on silica gel using a gradient of ethyl acetate/heptane, (1:100), to ethyl
acetate/methanol, (10:1), gave the title compound as the base, yield 33%: "H NMR

(CD3;0D, 400 MHz) & 9.02 (m, 1 H), 8.74 (s, 1 H), 8.33 (m, 2 H), 7.48 (dd, J= 8, 5 Hz, 1



yl et hyl ) pyridi n-3-yl ] pyrazi ne- 2- car boxam de hydrochl oride Starting
materials: 2,5-difluoro-4-(pyrrolidin-1-ylsulfonyl)phenyl boronic acid and
3- WO 03/004472 PCT/SE02/01339

am no- 6- brono-N-[4-(2-pyrrolidin-1-ylethyl)pyridin-3-yl]pyrazi ne-2-carboxam
ide. Purification by chromatography onl®d silica gel columm using ethyl

acet ate/ heptane, (10:1), 20 to ethyl acetate/nethanol, (1:1), as the
eluent, followed by formation of the hydrochloric salt in 3 nL of a

met hyl ene ED.81 {d)g/=veHRANHY) 7BOXHEW € 44,1 1D, 3.87) by H)h8.58dah, 4iDn1.98 (s, 9
hydrochloride acid in diethyl ether (5 nL ,1 M gave after washing W|th

di et hyl etheMS4RS) m@404 3 '4d)ny (35% yiel d) of the title conpound: 'H NMVR
(D20, 400 MHz) 6 9.04 (s, 1 H, 8.78 (d, J =2 Hz, 1 H, 861 (d, J =5
Hz, 1 H, 8.02 (dd, J =10, 6 Hz, 1 H, 7.89(d, J =6 25 Hz, 1 H, 7.75
(dd, J = @ld—ﬂﬂll—i) 359(brm4H),336(m6H),304(rn2H),
2.00. (m 2 (m. 2 H, 1,82 I—? (ES) mlz 558 (M++1).

Exanpl & ZgoAmlno-S {4 [(4-methylp1peraz1n-1-y )sulfony phenyl}-N-pyrldm-3-ylmc0tmamlde

3- Am no- 6y, ﬁraroﬁ gd euor o-4- (pyrrolidin-1-ylsul fonyl)phenyl]-N[5-(3-pyrrolid
in-1- 30 ylFpropyl)pyridin-3-yl]pyrazi ne-2-carboxam de hydrochl ori de
Starting dAd{eMedlydpip&ahindi-yl)indioayPpenyibooinicaaid (H57 gl . Sihwinobh éraplibeseni ¢
acid and 3- o — . .

ani no- 6- bg&‘FBO'NFI{YSId(@ picdinamide e Colfrmede ?‘&ﬁl‘Hn§a§h°]“ﬁt§K%8ﬁ‘ﬁ e2-9% car boxa
rnide. Thg, @QB%W S\1\%§>flltered

t hrough C 8@&%&@2@ &ase éze , %SI ngglglcoé)?\g%rle {g ?éﬁ)@g&éd ‘%ﬁﬂ&ﬁ t1

evaponat edlrﬁe“ltﬂylteﬁﬁr/WawﬂQZ PIO0GItiE]) ané Bedpedt infal i@itrdyaveewen aetb(pf@se 10 min.

chromat ography (colum: XTerra C8 19x300 using a water/acetonitrile
gradi ent Sicagiayedded ang thy sadugns v gyarsrateds UB§§§1°WeCfl§a@ét°8H§ ¥Paaol ved in

t hyl
i et hyT oty B SO (g aRQ aceleFobmgP amlohifiof (8026 ot Bedfnt i o
for 30 m prcmiuctavlﬁclcwaé' hether paiifiid By evevasd plost tleotmatbgoaphlyi | t rati on and
et A Budh oo ARaE S St
g $7 14 |'|}em<§ﬁa5§f tﬁé sczl%*erhf') thﬁbgesgcﬁle(\ﬂé% dls]soﬁzeé‘r;-n m@tﬂg‘kne Jehkba’de 7’[‘1@50rgﬁﬁle laifer‘ 10

8, 8 Hz WaH)vasl@d yatl(;m agues)s, sagurggd §<pd1um21yﬂgo,gell cm@o(laﬁ: smlum)n arNl S ( ES) n1 z
572 (M++1

! At no- 610 BRIy B Gver spo gL e TR SRPY B AERH AR FEAO M o1
n-1 - oil which was dissolved in 3 mL methylene chloride/methanol mixture (v/v = 3:1).
Hydrochloric acid (5 mL, 1 M in diethyl ether) were added and the precipitate was washed
20  with diethyl ether and dried in vacuo to gi\}e 50 mg (53% yield) of the title compound: 'H
NMR (D,0, 400 MHz) 6 9.35 (d, /=2 Hz, 1 H), 8.82 (d, /=2 Hz, 1 H), 8.64 (ddd, /=9,
2,1Hz, 1 H), 8.57 (m, 1 H), 843 (d, J=2Hz, 1 H), 8.04 (m, 1 H), 7.89 (m, 4 H), 3.92 (4,
J=14Hz,2 H),3.57 (d, J = 13 Hz, 2 H), 3.21 (m, 2 H), 2.86 (s, 3 H), 2.82 (m, 2 H); °C
NMR (D0, 100 MHz) 8 163.2, 151.1, 140.6, 137.9, 137.7, 135.7, 135.5, 135.4, 131.7,
25 131.6,126.7,125.7, 125.5, 121.6, 112.9, 50.7, 41.2, 40.9; MS (ES) m/z 453 (M"+1).

The following Examples, 208 — 213, were synthesized as described for Exainple 207:

Example 208
30 3-Amino-6-{4-[(4-fnethylpiperazin-1-yl)sulfonyl]phenyl}-N-[4-(pyrrolidin-1-
ylmethyl)pyridin-3-yl]pyrazine-2-carboxamide hydrochloride



15 yl propyl) pyridi n-3-yl ] pyrazi ne-2-car boxam de hydrochloride Starting
material: 2,5-difluoro-4-(piperidin-1-ylsulfonyl)phenyl boronic acid, yield
15% 1H WOR30@BZOD, 400 MHz) 5 9.41 (m | H, 8.75 (m 2PHI/SEB/&33(s, 1
H, 825 (dd, J =11, 8 Hz, 1 H, 7.58 (dd, J =10, 6 Hz, 1 H), 3.60 (m 2
H, 3.37 (t, J =7 Hz, 2H 3.10(m 448 3.01 (m 2H, 2.93 (m 2 H
2.12 (m 2 H, 2206 (m 2 H, 1.54(m 4H, 1.43 (m 2 H, 20 1.06 (m 2
H; M5 (ES) nlz 586 (M++1). Exanple 212
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3- Am no- GMnnﬁ%a%g%z pyr -yl sul fonyl ) phenyl ] pyrazi ne- 2-car boxylic acid (66

ng, 0.19 olidin-1-ylethyl)pyridin-3-amine (30 ng, 0.16
mmol ), 2- (1H 15
benzotri a ley£39 1,1, 3,3-tetranet hyl uroni unt etrafl uoroborate (91 ng, 0.28

mrol ), 1- __m_P_
.15 3-Amino-6-[2,5-difluoro-4-(pyrrolidin-1-ylsulfonyl)phenyl]-N-[4-(2-pyrrolidin-1-

ylethyl)py"ridin-3-yl]pyfazine-Z-carboxamide hydrochloride
Starting materials: 2,5-difluoro-4-(pyrrolidin-1-ylsulfonyl)phenylboronic acid and 3-
amino-6-bromo-N-[4-(2-pyrrolidin- 1-ylethyl)pyridih—3—yl]pyrazine—2-carboxamide.
Purification by chromatography on a silica gel column using ethyl acetate/heptane, (10:1),

20  to ethyl acetate/methanol, (1:1), as the eluent, followed by formation of the hydrochloric
salt in 3 mL of a methylene chloride/methanol mixture (v/v = 3:1) by the addition of
hydrochloride acid in diethyl ether (5 mL ,1 M) gave after washing with diethyl ether and
drying 40 mg (35% yield) of the title compound: '"H NMR (D,0, 400 MHz) 6 9.04 (s, 1 H),‘
8.78 (d,/J=2Hz,1H),861(d,J=5Hz,1H),8.02(dd,/J=10,6Hz, 1 H),7.89(d, /=6

25 Hz, 1H),7.75 (dd, J =10, 6 Hz, 1 H), 3.59 (br m, 4 H), 3.36 (m, 6 H), 3.04 (m, 2 H), 2.00
(m, 2°H), 1.90 (m, 2 H), 1.82 (m, 4 H); MS (ES) m/z 558 (M'+1).

Example 210
3A-Amino-6-[2,5-diﬂuoro-4-(pyrrolidin-1-ylsulfonyl)phenyl]-N -[5-(3-pyrrolidin-1-
30  ylpropyl)pyridin-3-yl]pyrazine-2-carboxamide hydrochloride
Starting materials: 2,5-difluoro-4-(pyrrolidin-1-ylsulfonyl)phenylboronic acid and 3-
amino-6-bromo-N-[5-(3-pyrrolidin-1-ylpropyl)pyridin-3-yl]pyrazine-2-carboxamide. The



hydr oxybenzotri azol e hydrate (35 ng, 0.26 nmmol) and

N, N-di i sopropyl ethylamne (0.1 nL, 0.57 mmpl) were suspended under inert
gas at noswbes@od4m acetonitrile (8 nL) and stirred at roo®CISEpEoEsUre for
12 h. The solvent was renoved in vacuo and the residue was separated

bet ween net hyl ene chl ori de and sat ur at eggcaqueous sodi um hydr ogen 20
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3- Ami no- N-[ 4- (pyrrolidin-1-yl nethyl)pyridin-3-yl]-6-[4-(pyrrolidin-I-
yl sulfonyM}_byram ne- 2- car boxam de hydrochl oride Starting material:
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hydrochl oric sal a rretla%l ene chl ori de/ net hanol  m xt ur«(ey (1\ﬂv =

3:1) by t Réeartpgmaiesial:gS- ﬁgﬂj],om;ﬁ{@lpp n-1-ylsulfonyl)phenylboronic acid, yield 15
. NMR (CDs0D, 400 MHz) 8 9.41 (m, 1 H), 8.75 (m, 2 H), 8.53 (s, 1 H), 8.25 (dd, /=11, 8
Hz, 1 H), 7.58 (dd, J = 10, 6 Hz, 1 H), 3.60 (m, 2 H), 3.37 (t, /=7 Hz, 2 H) 3.10 (m, 4 H),
3.01 (m, 2 H), 2.93 (m, 2 H) 2.12 (m, 2 H), 2.06 (m, 2 H), 1.54 (m, 4 H), 1.43 (m, 2 H),
20 1.06 (m, 2 H); MS (ES) m/z 586 (M*+1).

Example 212
3-Amino-6-[4-(piperidin-1-ylsulfonyl)phenyl]-N-[5-(3-pyrrolidin-1-ylpropyl)pyridin-
3-yl]pyrazine-2-carboxamide hydrochloride

25 Starting materials: 4-(piperidin-1-ylsulfonyl)phenylboronic acid. Purification by reversed
phase chromatography (C18, water/acetonitrile gradient) gave after precipitation the title
compound, 26% yield: '"H NMR (CD;0D, 400 MHz) § 9.42 (s, 1 H), 8.80 (s, 2 H), 8.50 (s,
1H), 8.29 (d, /=8 Hz,2 H), 7.74 (d, J = 8§ Hz, 2 H), 3.61 (fn 2 H), 3.23 (m, 2 H), 3.02
(m, 2 H), 2.89 (m, 6 H), 2.14 (m, 2 H), 2.06 (m, 2 H), 1.95 (m, 2H) 1.52 (m, 4 H), 1.32°

50 - (m, 2 H); MS (ES) m/z 550 (M"+1).



acid in diethyl ether (5 nL,I M gave, after washing with diethyl ether and
drying, 50 ngy (34%yield) of the title conmpound: 1H NMR (D20, 400 WMHz) 6
8.78 (m WOHMp/Hoo8768 (m 1 H), 8.66 (s, 1 H, 8.04 (d, J 2CI/SEHE2/01B33H), 7.91
(d, 3 =5 Hz, 1 H, 7.71 (d, J =9 Hz, 2 H), 20 4.56 (s, 2 H, 3.38 (br s,
4 H, 3.11 (t, J =6 Hz, 4 H, 201l (miwWH, 1.61 (m 4 H; M5 (ES mz
508 (M++1). Exanple 217
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separ at ed d'the organic layer was dried over magnesium sul fate.
Filtration and renoval of solvent in vacuo gave a residue, which was

purified by colum chromatography on silica gel using a gradient of ethyl
acetaue/hébaanéi_kﬂ 1), to ethyl 5 acetate/nethanol (1:1), as eluent. The
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added. Th@lsamﬁylppﬂezﬁ H w@zm@maﬁbmhhdahﬁiﬂwhloemer and dried in vacuo to
give 35 (10% of the title con?ound ‘H NWR (D20, 400M—Iz 8 9.10
S -Can ey

(m 1 H, 1d1131g@u{fﬁpyljpl1q)x yllmyrazing- ﬁjcagbomyhc 801@@6((1%,7 L 7.72

(1?0 ﬁII\/R (BﬁB‘%} @Rﬁ&@dﬂgﬁm@iﬁf} 3; %ﬂe %Oﬁ%(di% {?T@) 521 (1%1(? 1140 0.
%/28( 45515 136;13%%1 5.y 28,38 -tclid ety atinmsettddobbofe B, M8, 0728 digndd), 125. 1;

3- Ami no- row W%@l‘aﬁfx/%"?ené?ﬂg f}’;ﬁrrplalpn and N.A-diisppropylethxlaming,(G L

mL, 0.57 mmol) were suspended under inert gas atmosphere in acetonitrile (8 mL) and
stirred at room temperature for 12 h. The solvent was removed in vacuo and the residue
was separated between methylene chloride and saturated aqueous sodium hydrogen

20  carbonate solution. The organic layer was dried over sodium sulfate. Filtration and removal
of the solvent in vacuo gave a crude product, which was purified by chromatography on
.silica gel using a gradient ethyl acetate/he'ptané,' (4:1), to ethyl acetate/methanol, (1:2), as
the eluent. The product was dissolved in 3 ﬁ}L of a methylene chloride/methanol mixture
(v/v =3:1) and of hydrochloride acid in diethyl ether (5 mL, 1 M) was added. The

25  precipitate was washed with diethy] ether and dried in vacuo to give 15 mg (15% yield) of
the title compound: '"H NMR (D,0, 400 Msz 69.12 (s, 1 H),8.80(s, 1 H),8.62(d,/=6
Hz, 1 H), 8.20 (d, J =9 Hz, 2 H), 7.95 (m, 3 H), 3.54 (m, 4 H), 338 (m, 2 H), 3.26 (m, 4
AH), 2.97 (m, 2 H), 1.87 (m, 2 H), 1.81 (m, 2 H), 1.70 (m, 4 H); MS (ES) m/z 522 (M'+1).

30  The following Examples 215- 216, were synthesized as described for Example 214:



yl sul fonyl ) phenyl ] pyrazi ne- 2- car boxam de hydrochl oride The title conpound
was prepared as described for Exanple 217 using 4-(piperidin-I-

yl sul f onyWpphemsrrboroni c acid, yield 14 % 1H NVR (D20, 400TMHE)01839. 03 (s,
1H, 880 (m J =6 Hz), 869 (s, 1 H, 817 (m 1 H, 8.06 (d, J = 7 Hz,
2 H, 7.69 (d, J =7 H, 2 H, 20 4.62 {6, 2 H, 2.91 (s, 6 H, 2.88 (s, 4
H, 1.50(m 4 H, 1.32, (m 2 H; M5 (ES) mz 496 (Mt+1l). The follow ng
Exanpl es, 219 - 225, were synthesized as described for Exanple 240: 25
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-3-(trifluoronet hoxﬁ phenyl % N- ri di n-3-yl pyrazi ne-2-car boxam de
ydr ochl ofdb 76 (% 4FDi N (st i 6 (M+1)
3-am no- 6-[ 4-[ (4- et hyl pi perazi n-1-yl ) sul fonyl ] - 3- :
(trifl uororret hoxy) phenyl ] - N- pyri di n- 3-yl pyrazi ne- 2-car boxam de: yield 96%
1H NMRo ( BX@ingde 2164 (s, | , 8.66 (s, 1 , 8.56 (d, J =5 Hz, 1 H, 8.44

é%o"(ﬁ] 3 KipinorNyig- éwroAldha”‘l-yirr@”@yemyr@uﬁ@-ylf &é@(mwle«éﬁ S8 (m 1245,

146.6. 14nilnoddponylipirdineilafbork iaOnydinigh?s 3, 10 132 6, 127,90
127.7, 12 , 29, 43.1; MS.(TSP) mz 538 (M++1)

Exanpl e 2@13r3ngmaﬁma64{-@yfrohdm 1- ylmethyl)pyrldm -3-amine. Purification by
[ (2- amnoe %ﬁ Q].sul.f on -3-(trifl uoronet hen BOF
pyridin- 3- éﬁ 2 %léciat%LéW%égﬁﬁ?gpﬁg%?ﬁ%@é%%ﬁ %% )n eﬁlé}flerl al :
3- am ne- Ga&e%at{e/r{m(tﬁa@m(lqgetabyﬁe)el@éﬂt nfajiswtd By ¥drhmaBon of the hydrochloric salt in 3
(trifluoromnet hoxy%phen I} }o yridi n-3-yl pyrazi ne- 2- car boxam de, yield 95%
1H NVMR ML of a miethylene chloride/methanol mixtire (v/v = 3:1) by the addition of hydrochloride

acid in diethyl ether (5 mL,1 M) gave, after washing with diethyl ether and drying, 50 mg

(34% yield) of the title compound: 'H NMR (DZO,' 400 MHz) 6 8.78 (i, 1 H), 8.68 (m, 1

H), 8.66 (s, 1 H), 8.04 (d, /=9 Hz,2H),7.91 (d,J=5Hz, 1 H), 7.71 (d, /=9 Hz, 2 H),

20 4.56 (s, 2 H),3.38 (brs, 4 H),3.11 (t, /= 6 Hz, 4 H), 2.01 (m, 4 H), 1.61 (m, 4 H); MS

(ES) m/z 508 (M*+1).

~ Example 217
3-Amino-NV-{4-[(dimethylamino)methyl]pyridin-3-yl}-6-[4-(pyrrolidin-1-

25 ylsulfonyl)phenyl]pyrazine-2-carboxamide hydrochloride ‘
4-(Pyrrolidin-1-ylsulfonyl)phenylboronic acid (174 mg, 0.68 mmol), 3-amino-6-bromo-N-
{4-[(dimethylamino)methyl]pyridin-3-yl} pyrazine-2-carboxamide (,220 mg, 0.62 mmol),
sodium carbonate (181 mg in 0.9 mL water, 1.71 mmol), Pd(dppf)Cl,xCH,Cl, (40 mg,
0.05 mmol) were dissolved under inert gas atmosphere in tetrahydrofuran (10 mL) and the

30  reaction mixture was heated to 50 °C and stirred for 2 h. Lithium chloride (100 mg, 2.3
mmol) and Pd(PPhs)s (20 mg, 0.01 mmol) and'Pd(dppf)ClngH2Clg (30 mg, 0.04 mﬁlol)

were added and stirring at 50 °C was continued for 10 h. Saturated aqueous sodium



(D20, 400 MHz) 6 9.33 (d, J =2 Hz, 1 H, 8.67 (s, 1 H, 855 (d, J =5 Hz,
1H, 844 (m 1 H, 8800(m 2 H, 7.96 (m 1 H, 7.99 (m 1 H, 3.25 (m
2 H, 3. 10(awoQ7H); M5 (TSP) mz 498 (M++1). 20 Exarrpl e PRIREA2/M3BNO0- 4'

-[ (4- et hyl pi perazin-1-yl)sulfonyl] -N-pyridin-3-yl-1,1" -biphenyl-3-

car boxam de hydrochl oride Starting nmatefial:

4-am no-4' -[ (4-net hyl pi perazi n-1- yI)squonyI]-N—pyridi n-3-yl-1,1" 25

bi phenyl - 3- car boxanm de, yield 62% 'H NVR (D20, 400 MHz) 6 9. 26 (s 1 H)
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(m 2 H; 13C NWR @_1 0,.144.95, 138. 3 137. 136, i?»
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43.1. 30
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(pyrrolidi€ illof ; Tecﬁ 33]»%# %@Wdﬁ%#%g{] ﬂe‘lr’dil%lif%heiﬁ R ( D20,

400 MHz) EP\/I) @asoé]dd(ag Th%: pre& ftitte wﬂas IVs‘)ashe% \79191 i2éh i]-etlﬁl):r arﬁ dZ‘%d(lﬂl vaclloTo @w’é‘BS
H, 851 (d. H: 8 6 Hz, 4. 68

(s, 2 H, n@ 99%( ymem) il the31tE]co(rrgouﬂd HH Nmme)zg; |40€hM162) &9 10 angnHQ sg 85;(m1)

5 A o NI 6 1P 834 D, B s ﬁ@?zﬁf’m@%@ff YBRaky PR B 5 carb
oxam dg *H}dﬁ@Q'@x'nos'fgfl §1F1‘n %@E “@tl\@gka(bfo 100 MHz) 31667, 154“ 145.4, 144.1

3-ami no- N-pyridi yrroli onyl ) phényl Tpyrazi ne- 2-
car boxam dd?. 5yl421| 5 90 1318€ NR,(16B3D8. Q,GQSWQG 6, mea. 33,7, 489, 4368, 254l7. 03,

141. 26, 30, 138.16, 137.43, 137,14, 134.08, 129.17, 128. 20,
157 45, 130 @Sy 418%31\4* %, 22: MB (ES) mz 425 (M+1).

Example 218
15 3-Amino-N-{4-[(dimethylamino)methyl]pyridin-3-y1}-6-[4-(piperidin-1-

'_\

ylsulfonyl)phenyl]pyrazine-2-carboxamide hydrochloride

The title compound was prepared as described for Example 217 using 4-(piperidin-1-

ylsulfonyl)phenylboronic acid, yield 14 %: lH NMR (D20, 400 MHz) 6 9.03 (s, 1 H), 8.80

(m, J =6 Hz), 8.69 (s, 1 H), 8.17 (m, 1 H), 8.06 (d, /=7 Hz, 2 H), 7.69 (d, /=7 Hz, 2 H),
20 4.62 (5,2 H),2.91 (s, 6 H), 2.88 (s, 4 H), 1.50 (m, 4 H), 1.32, (m, 2 H); MS (ES) m/z 496

(M*+1).

The following Examples, 219 — 225, were synthesized as described for Example 240:

25 Example 219
3-Amino-6-{3-ethyl-4-[(4-methylpiperazin-1-yl)sulfonyl]phenyl}-N-pyridin-3-
ylpyrazine-2-carboxamide hydrochloride - | ’

Starting material: 3-amino-6-{3-ethyl-4-[(4-methylpiperazin-1-yl)sulfonyl]phenyl } -N-
pyridin-3-ylpyrazine-2-carboxamide, yield 99 %: "H NMR (D,0) § 9.34 (d,J=2Hz, 1 H),

30 8.60(s, 1H),8.56(d,J=6Hz, 1H),8.51(m,1H),801(dd,J=9,6Hz 1 H),7.91, 1
H), 7.84 (dd, J=8,2 Hz, 1 H), 7.76 (d, J = 8 Hz, 1 H), 3.87 (m, 2 H), 3.59 (m, 2 H), 3.16
(m, 4 H),2.91 (5,3 H),2.89(q, J=8Hz, 2 H), 1.26 (t, J = 8 Hz, 3 H).



Exampl e 225

3- Am no- 6-[ 4- (pi peridin-1-yl sul fonyl) phenyl]-N-pyridin-3-yl pyrazi ne-2-carbo
xam de 280hwgdoachl ori de Starting material: PCT/SE02/01339

3-am no- 6-[ 4- (pi peridin-1-yl sul fonyl)phenyl]-N-pyridin-3-yl pyrazi ne-2-

car boxam de, yield 95% 1H NWVR (CD30D, 400 MH#z) 6 9.54 (m 1 H, 8.84 (m 2
Hy, 8.56(d,J=9Hz, 1H), 8.31(dJ=8Hz, 2H), 8.9(d, J=8, 6Hz, 1H), 7, 82(dJ=8Hz,2 H),
2.97 (t, J =6 H, 4 H, 1.5 (m 4H, 1.40 (m 2 H;M (ES) mz 439
(Mt+1). 25 Exanple 226

3- Ami no- 6-[ 4- ( pi perazi n-1-yl sul fonyl ) phenyl ] - N-pyri di n-3-yl pyrazi ne-2-car bo
xani de the A sol ution of tert-butyl

4-1(4-{5-

J1 } phenyl yEanRagsY Gt AR TP RIR B ol PR ES! Gidnagpsnxy-
met hanol / rﬁrfrimhsrylpﬁhlzmLz;iem)bﬂaaudﬁ.hydmahlbaaéed at 60 C for 6 h. The
sol vent was evaporated. The resultin resi due was dissolved in

met hanél / wattEipg mageripl: 3-amipp<rldy (4awdgxlawe@éwbm)8@fpmﬂr3at ed to give WO

AR Do GTiBloRmtsth g doitny i APoSridi, S p9fidint £t Biniti Silhids b, “ATRARN, L
SdSOJ(T J(Dlzt)))sg 3@3s (10H) 3.686 (8, HZI) 8256—Dd J7=591?Iz(1dH) 8144+d9 J = Hkz1 HY, 7|'98 7. 67
(154 1, 14a<ms3 rms‘:b,(d 1@79& 189, a%ﬁg;zﬁ) :agwro %3359@3@}{72&12@ FH);

éZSAanO%ﬁ?(Z‘Nﬂ\}ﬁ%D%) 5 P63 150.6434d5, MB .4 B 1M 7 448720 1406+ 15.0 F33ap! € 227

[ (2- anbnogBhy, Y2m9,nel gyl £anyi2B-63-1417 151 §3.8 013018 UBAXMIPITESPY Inl /7 BBS (M++1)
pyri di n- 3-yl pyrazi ne- 2- car boxanmi de 10 HQ in di et hyl ether (1.0 M 25 muol)
was added to a solution of tert-butyl 2-{[(4-{5-

am no- 6- [(E%‘%jl b P yl am no) car bonyl ] pyrazii-2-yl }phenyl)sul fonyl ]-(tert-
but oxycar b‘o'rTy"éia'rn—no} et hyl carbamate in nmethanol (40 mL). The resulting

m Xt ur e wasAndho-6+¢[dd[(@raainhocthiyl)uminasulbénii}-3-Ttriflisaionrdioxyaphaiyilays at ed and
a mxture of_ saturated, aqueous sodiu rbonate and net hyl ene chl ori de was
added. Th@YSIANIEPHRANE-Arerd %awﬁl‘é@w larigat er, dried over MySO4, and

the sokveriaWas naMARP Bakkido-604L | [(2-6AdRthyP¥mino]sulfonyl }-3-
(triﬂuoromethoxy)phen);l]—N—pyridin-3—ylpyrazine-2-carboxamide, yield 95%: "H NMR
(D>0, 400 MHz) 6 9.33 (d, J=.2 Hz, 1 H), 8.67 (s, 1 H), 8.55(d, /= 5 Hz, 1 H), 8.44 (mm, 1
H), 8.00 (m, 2 H), 7.96 (m, 1 H), 7.91 (m, 1 H), 3.25 (m, 2 H), 3.15 (m, 2 H); MS (TSP)
m/z 498 (M+1).

20
Example 222
4-Amino-4'-[(4-methylpiperazin- 1-yl)sulfonyl]-N-pyr1dm-3 -yl-1,1'-biphenyl-3-
carboxamide hydrochloride
Starting material: 4-amino-4'-[(4-methylpiperazin-1-yl)sulfonyl]-N-pyridin-3-y!-1,1'-

25 biphenyl-3-carboxamide, yield 62%: 'H NMR (D0, 400 MHz) 8 9.26 (s, 1 H), 8.50 (m, 2
H), 7.96 (m, 1 H), 7.84 (m, 1 H), 7.78 (d, J= 8 Hz, 2 H), 7.71 (d, /= 9 Hz, 2 H), 7.64 (m,
1H), 6.98(d, J=9Hz,1H), 3.86(d,J=14 Hz,2 H),3.55(d, J =13 Hz, 2 H), 3.18 (m,
2 H), 2.83 (s, 3 H), 2.75 (m, 2 H); °C NMR (D,0) & 145.0, 144.95, 138.5, 137.3, 136.7,
133.1, 132.6, 131.9, 130.1, 128.6, 127.9, 127.8, 127.4, 120.7, 118.0, 52.9, 43.5, 43.1.

30



col utm chr omat ogr aphy usi ng net hyl ene chloride /nethanol, (7:3), gave 0.26
g (62% vyield) of the title conpound as a brown solid: 1H NVR (DVSO d6, 400
MHz) 8 10wO03fe44721 H), 9.07 (s, 1 H), 8.96 (d, J = 2 Hz, PCTHEP2/@338 (dd, J
=8 1Hz,.1H, 837 (m 1 H, 834 (m 1H, 821 (m 1 H, 7.99 (d, J =
8 Hz, 1 H, 7.93 (br s, 2 H, 7.45 (dd,1l4=8, 5 Hz, 1 20 H), 2.87 (t, J =
7 Hz, 2 H, 2.55 (t, J =7 Hz, 2 H; M5 (ES) mz 498 (M++1) Exanple 228

3- Ani no- 6- [ 4- ( 2- pi per azi n-1-yl et hoxy) phenyl ] - N-pyri di n- 3-yl pyrazi ne- 2-car bo
xam de hw%_j_,de 25 HO (4.2 m., 1.0 Min di ethyI ether) was added

dropw se to a _coo edg{OC solution of tert-butyl 5 i_

5- ani no- 62pAmine-gi{d-[E-mednilpipprazind rispionyiphenyl}-N-[4-(pyrrolidin-1-

| } ph 300 g, 0.58 I t hanol
(ot S bRlBEL SRR SRIARA B RO e 00 & ure for 02 by The

sol vent wasartingpmateaiab @- z&mdo 5r s Limalylpipeiadinsdg il fagl lpRehyl PNE[@E | uxi ng
nmet hanol %160 m). HC (4.0 n, 0.7 Min 30 dieth I (Ether) was added and
the resul (PYEPlA umelybpyridie-8dyl cqtimpmide. yisid 85 #: 'HAMBIDeOn (00 M) 0

evapor at e [ : )

Vi o d) of HBad { PRTEISHE NS %%%#Moﬁ?’%%ﬁﬁ%-%ﬁ%&%w .,
10. 00 (br (<$ J26|Hz, 19{)4199@11 MH)%G@(M&H) ?@gl(ﬁﬂ)ﬁé 31633@n, 23H§ 3.26(b2nkis, 1
H), 8. 9 % i 6452 .23 (d J =9
Hz, 2 82@@(9( édﬂ 389 (brm62 210991 IrD,lMS((ESbmA?@ H)-H), 4.51 (m 2
H, 3. 57 (m 10 H; M5 (ES) mz 420 (Mt+1l). 5 Exanple 229

3- Am no- 6-[ 2, 5-di fl uor o- 4- ( 2- pi perazi n-1-yl et hoxy) phenyl ]

- N- pyribdi Ex3mple224zi ne- 2- car boxam de hydrochl ori de The ti tl e conpound was

D e ek YL, S8 L b L2 el

di fl u0l’0p|ﬁ§&%ﬂﬁ1ﬂw| ] pi per azi ne- 1- car boxyl ate. Heati ng at 60 C for 1 h was
enough to "conplete the reaction, yield 91% 1H NVR (DVSO-d6, 300 MHz) 8
10. 99 (s, S!Lar&pg m@teml 3¢dming-N-pyrniflin-39y128{4-6pyriblign-1-glsulforfd)phenHpyr&im32( m 1

H, 8.62 (d = 7 J =

8 5 Hz, ’fﬂf’xaﬂ}ldﬁo‘/‘?’& f7?'.)‘jc%ﬁf&i%opé&poﬁﬁml%}é&%é;5@614})47%4_(1%ﬂ.2?,m 2

H, 3.:66 (189.72, 199.303.15816,m3743H)137.84,494.08) 120.19, 128.20, 127.48. 127.48. 124.58,
26.22; MS (ES) m/z 425 (M*+1).

Example 225
3-Amino-6-[4-(piperidin-1-ylsulfonyl)phenyl]-N-pyridin-3-ylpyrazine-2-carboxamide
20  hydrochloride
Starting material: 3-amino-6-[4-(piperidin-1 —ylsulfonyl)phenyl] -N—pyridin-3-ylpyrazine—Z-
cz;rboxamide, yield 95%: "H NMR (CD;0D, 400 MHz) § 9.54 (m, 1 H), 8.84 (m, 2 H),
8.56(d,/J=9Hz,1H),831(dJ/=8Hz,2H),89(d,/=8,6Hz,1H),7,82(dJ=8Hz,2
H), 2.97 (t, J = 6 Hz, 4 H), 1.59 (m, 4 H), 1.40 (m, 2 H);MS (ES) m/z 439 (M"+1).
25 |
Example 226
3-Amino—6-[4-(piperazin-1-ylsulfonyl)phenyl]-N-pyridin-3-ylpyfazine-Z-carboxanﬁde ‘
hydrochloride
A solution of rert-butyl 4-[(4-{5-amino-6-[(pyridin-3-ylamino)carbonyl]pyrazin-2-
30 yl}phenyl)sulfonyljpiperazine-1-carboxylate (0.3 g, 0.56 mmol) in methanol/methylen
chloride (10:2 mL) was heated at 60 °C for 6 h. The solvent was evaporated. The resulting

residue was dissolved in methanol/water, (2:1), filtered, and the solvent evaporated to give



15 Exanpl e 230 3- Am no- 6-[ 5-(pi perazi n-1-yl carbonyl)-2-furyl]

-N-pyridi n-3-yl pyrazi ne-2- carboxam de hydrochloride tert-Butyl 4-(5- {

5- am no- 6wWp(0p#o44di n- 3- yl am no) car bonyl ] pyrazi n-2-yl }-2 2®CT/SE02/01339

furoyl) pi perazi ne-1-carboxylate (97 ng, 0.2 mmol) was dissol ved i n net hanol
(2 mL) and nethylene chloride (2 nL). Hyfirochloric acid (1 nL, 1 Min

di ethyl ether) was added and the reaction m xture was heated for 3 h at
reflux. The sol vent was renoved in vacuo and the residue was washed wth
net hyl ene @44 p(Igbe yiged) R tifl Scothpoudd: 1 JH NMR BESD,‘LQ)OQ@}&ﬂS%BD(H,ej d» 1 1t he
title conpound as a yellow solid:" 1H NVR (D20, 400 MHz) 8 9.35 (m 1 H), 25
'8.63 (dddl),8.58(g,1 H) 853Km, 1H)H.S08msB8H)n§.0F (ddy = 8 Ha52 (B, 7.97 4d, J& DS (m 1

3 58 (m Py IATETGR TE 2080 S aiis § RS S elo, et ads s’ s 7

144. 6, 137, 2 28, 2713 7c Qan 1 , 18 1108. @,
PRSI (1@%)1, %1@.’;.531945)1%,%3%5 }?gé,ﬁgiiﬁ%?’éozg%s,%zﬂ, 238.5,12840196.410%.¢

3- Ani no- N-4B5L, B3-1¢ MSEESyhanriaap ivopi)l | pyri di n-3-yl }-6-[4-(piperidin-I-

yl sul f onyl ) phenyl ] pyr azi ne- 2- car boxam de hydrochl ori de WO 03/ 004472

PCT/ SE02/ 01339 117 HO in diethyl ether (1 M 5 nlL) was added dropw se to
a cool ed (g Je@bwti on of 3-am no-N- {

5-13-(di neTl?_?i'%nTﬁﬁ) ropyl ] pyridin-3-yl } -6-[4-(piperidin- |-

yl sul f onyI3)-1§miny-lﬁ]-[ﬁy&@zﬁm(@ﬂmd)ﬂmina}ﬂlﬂenﬂﬁ)ﬁﬁ?ﬂﬂgpriﬁnﬁbﬂmph‘)nﬁlhl\fﬁet hyl ene
chloride (10.,.. 1 The.m xture was,stirred for 30 mn at 0 C. The

preci pi t atPyFigiR-3ry PY%ﬁZé‘a"'g'ﬁar‘M&H&‘é" 5 with diethyl ether and dried.

Purifi pat IR0l ipyidthyletife d1 DMSES SlfoDRAsEida® tya (SOl 6HBY. rers26l:6y1 23 [(@B{5L9X300
nmm) using a water/acetonitrile gradient.gave 53 of the starting
conpound. 2MHBO-OA(RYyridét-AetlpBmoyeskanydayraaBok dl  phenybepéenytd(%eé gi ve 41 ny,
(85% vyi el f e X ! 4 +1.): AR e 232
4-{5- Am n%&%yf %@p?}d?dﬁﬁ%swwﬁg%% E\)@r?é )6‘3};@ @f@%ﬁgé%l? ?ng acid J

Pd( PPh3) 4 sifre®8ndgr r&I@& fom38lh) Thasolashd ecs evaprited andohittugnofahturated

a0 N B L e S UL B2 6 BRI I B pnde Bl

15 washed with water, dried over MgSO;, and the solvent was evaporated. Purification by

column chromatography using methylene chloride /methanol, (7:3), gave 0.26 g (62%
yield) of the title compound as a brown solid: '"H NMR (DMSO0-d6, 400 MHz) & 10.67 (s,
1H), 9.07 (s, 1 H), 8.96 (d, /=2 Hz, 1 H), 8.43 (dd, J= 8, 1 Hz, 1 H), 8.37 (m-, 1 H), 8.34
(m, 1 H), 8.21 (m, 1 H), 7.99 (d, J=8 Hz, 1 H), 7.93 (br s, 2 H), 7.45 (dd, J=8,5Hz,1

20 H),2.87(t,J=7Hz, 2 H),2.55 (t, /=7 Hz, 2 H); MS (ES) m/z 498 (M"+1)

Example 228
3-Amino-6-[4-(2-piperazin-1-ylethoxy)phenyl]-N-pyridin-3-ylpyrazine-2-carboxamide
hydrochloride

25 HCl (4.2 mL, 1.0 M in diethyl ether) was added dropwise to a cooled (0°C) solution of
tert-butyl 4-[2-(4-{ 5-amino-6-[(pyridin-S-ylamino)carbonyl]pyrazin-Z—
yl}phenoxy)ethyl]piperazine-1-carboxylate (0.300 g, 0.58 mmol) iﬁ methanol (35 mL).
The solution was stirred at room temperature for 92 h. The solvent was evaporated and
resulting solid was dissolved in refluxing methanol (160 mL). HCI (4.0 L, 0.7 M in

30  diethyl ether) was added and the resulting mixture was heated at reﬂux' for 2 h. The solvent
was evaporated and the residue was dried under vacuum to give 0.25 g (83% yield) of the

* title compound: 'HNMR (DMSO-d6, 300 MHz) & 11.09 (s, 1 H), 10.00 (brs, 2 H), 9.41 (d,



mol ), and sodi um carbonate (2.88 g, 27.2 mmol) in tetrahydrofuran/water,
(1:1, 240 nL), 15 and the resulting m xture was heated at 75C for 16 days.
The sol vewD osasiexaporated and the residue dissolved in walsSEN/TI389 aqueous
phase was extracted with ethyl acetate and then neutralized (pH 7) using
HO (10%aq.). The fornmed crystals werellbiltered off and dried in vacuo to
give 1.7 g (77% yi el d) of the title conpound: M5 (ES) mz 336 (M++1). 20
Exanpl e 233

3- Am no- 64 £4-H¢,di Hp8IHfl (ani Hp)Se8 (ronlyH),@teSnidl ¥ =N By.rli H),18-23- (|, py10ddz, ReHR-

car boxam fit ' a.can er 1 Xt ULe,
3-am no- Ggi@%%%lﬂ'-%ﬁﬁﬁ%éc}%w %528(:%%{52%%3@69?23‘“@ ﬁ?’g%gngﬁ@

N, N-di met By} 4% (M4+4)5, 5-tetranmethyl -1, 3,2- 25

di oxabor ol an- 2-yl )benzenesul fonam de (24 ng, 78 nol) and Pd(dppf) Cl2xCH2C12
(3.2 mg, 3.9 mol) in toluene (2 nL), ethanol (0.2 nL) and Na2CO3 sol ution

(2 M 0 ZgrrL% ﬁ&?g stirred at 80 C over night. Silica gel (0.5 g) was added

to the’re xture and the m xture was concentrated to dryness. The
resi due WasArhito-d-[255LdfucroSi-(2-SipeBSlin 4 OeMiBx )phefyl]-Nepy AR Sy ibfraAn&bat e,
(1:1), as the gl u[ent to gilovet Sgﬁ)r?g (1?96‘% yi eyldt?? ggy%he %'ltle g%%und 30 1H
NNR(Dlvrscyanboxamouie adde?2 (s, , 9.05 (s; 8.98 (d, J =

d = 8 2
and 2 1o, T ﬁzsl?@%@gﬁ m%a%do%%%ﬁ%ﬁéﬁgg@%ﬁ%%%%r%@ fﬁz @ -
:7%983 (7 M?_ll{ig—ﬁimrib H(P}’ﬁdﬁh@ Qﬁdxmd)cafb&nylﬁ)ylﬁm—l-yﬂ 2,52.65 (s, 6 H; M5 (ES) mz

+

3- Ani - edl{ﬂ@o{ogam?évmmélﬁ%a@m f SAPeKpREniFating 3P 6 fhr 3 hyyasenasghde. -
car boxam ﬂ(ﬁj?ﬂigt% @%&gkb@?ﬁ@ﬁ%ﬁ%?ﬁ%ﬁ&k BMREGE RRMED) 5F538RE & B3 8.4S! N9

N, N- di net )

t et r anet hgprs]12 B), Z}ZQ' (@xam)r&mw 2-19), plrenamenebys. 6o @i €6 Hzy il ¢)ds.2%%d, upe-
234.5-238,0 C, 400 MHz 810.65%@, 1 H 9.03#{5, 1
8.96 (d, JJZJFLIZ |J|zH> i9t2|)(dd1’o=§ %stlé@ 89 (o syl Dg7-49(dgl, d& {3/ Bz, D), 8. 21

ddd, J =4 @1 0 I 7.78-7.75 (m 2 , (.44
gdd J 4%119% 20) 33?—1; ? ’2211612)3 sYedf 4%&5) 3I\j%) Y‘Eél)l-i){m z 399 (I\/Hr+1§ ,Ele;i)rrpl e 235
3- ‘Am mo- 6- { 2- [(dl met hyl am no)sul fonyl ] phenyl } - N- pyri di n- 3-yl pyr azi ne- 2-

Example 230
3-Amino-6-[5-(piperazin-1-ylcarbonyl)-2-furyl]-N-pyridin-3-ylpyrazine-2-

carboxamide hydrochloride
tert-Butyl 4-(5-{5-amino-6-[(pyridin-3-ylamino)carbonyl]pyrazin-2-yl }-2-

20 furbyl)piperazine-l-carboxylate (97 mg, 0.2 mmol) was dissolved in methanol (2 mL) and
methylene chloride (2 mL). Hydrochloric acid (1 mL, 1 M in diethyl ether) was added and
the reaction mixture was heated for 3 h at reflux. The solvent was removed in vacuo and
the residue was washed with methylene chloride/methanol (3 mL, 5:1) to give 40 mg (43%

, yield) of the title compound as a yellow solid: 1H NMR (D,0, 400 MHz) 6 9.35 (m, 1 H),

5 '8.63 (ddd,J=9,2,1Hz, 1H), 853 (m, 1 H), 845 (s, 1 H), 8.01 (m, 1 H),7.08 (d, /=4
Hz, 1 H), 7.00 (d, J = 4 Hz, 1 H), 4.05 (br s, 4 H), 3.38 (m, 4 H), *C NMR (D,0, 100
MHz) & 165.2, 160.3, 153.9, 152.8, 144.7, 144.6, 137.8, 137.2, 136:8, 133.0, 131.7, 127.9,
123.7, 120.0, 109.2, 43.3; MS (ES) m/z 394 (M*+1).

30  Example 231 .
3-Amino-N-{5-[3-(dimethylamino)propyl]pyridin-3-yl}-6-[4-(piperidin-1-
ylsulfonyl)phenyl]pyrazine-2-carboxamide hydrochloride



15 carboxam de The conpound was prepared as described for Exanple 233 using
N, N-di net hyl -2-(4, 4,5, 5-

t et r amet yD-03/084422 di oxabor ol an- 2-yl ) benzenesul f onanm de: yiPETGEIBOB39 np
221.5-223.0 C; 1H NWR (DWVSO d6, 400 MHz) 8 10.56 (s, 1 H), 8.90 (d, J =
Hz, 1 H, 852 (s, 1 H, 8.32(dd, J =1H, 1 Hz, 1 H), 8.19 (ddd, J = 8,
and 2 Hz, 1 H), 7.87 (d, J =8 Hz, 1 H), 20 7.79-7.78 (m 2 H, 7.75 (br :
2 H, 7.70 (dg, J =12 and 4 Hz, 1 H), 7.41 (dd, J =8, 5 H, 1H, 2.75
(s, 6 H); HC3Gh divkhyl BWECHQE, 5 #00 wiszyid&d dopwi@,to 28doldd (0 ﬂ@)?soﬁﬂl,onm4 90,

141. 74, 139.05, 1%% Og[b %6 46, 134.82, 132, I?glg 132.69, 129.16, 128. 39,
127. 08, 138mpRo-N-{>f3-tdimethylamino)pgopy Hayridip3-¥d - [Avpipeyidim s Exanpl e 236

T

4- (4, 4, 5, bl eThametthnel was kfige@fai30xmaincrt Ol °€h Tﬁe pfe):ipﬁammsfutef&ﬁmmh wshedi el d

40% 1H NI\/R 8 10.61 8. 98
(d, J £ 2Wip %%edh% aaggzlgg@slrlﬁ%quzby i wrfeds @%@/ggra@a%eapgly .@éum& Hz, 1

’ 8 2 1 aterra on a4y 0 (V] 82 b
g'? , H)l kglf_éﬁacgsdg)x%gg%l@ﬂﬂ n%zﬁ tetfadeh 1&1%&@ DI\% w@:ﬁ% £ kl)amn 165(0%

154. 70, 1d@n§®ndvmlﬁﬁilmm®nm¢rﬁﬁﬁ%018ﬁgs rep&&ecltb&'glwéll ﬂn‘$3(8!56’%; yiehi3 0P 7,
138.86, 1 7 134 6 73 6 126 01, 123.85, 123.56; M (ES)
mlz 370.9 Mgﬁ’ i%#ig 2'55%Ez

2- Am no- 5- {4 [(d| rret hyl am no) sul f onyl ] phenyl} N pyri di n-3-yl ni coti nam de
2- Am no- 5- br ono- 2pyr|d|n3yln|cot|namde(0 10 g, 0.34 mmol),

N, Ndilmtw

041 ot A R S RSNy LR SBRETS SURTL T o T
t ol uene/ ePdi\(aamg)4 (1.05 &, 0.21 nimol) msjaddsawaad £ b NAGHEIB - fraio-6-botid-Vpyr i 0

m) .. Nltrogen gas was bubb] ed through the reaction 10 m xture for 5 mn and
the nixt urd/ REZIpEACaPoryRIde62-H 8. 8% mpRlgdicahesyrivayhomni acb(l.- Botfeht was

evapor at e ) i
gr adi ent. gﬁ%ppgﬁggi%g&o%a%ﬁg? K%Igé §cgzt g?lgﬁ(ilgk)ﬂ i%ﬁgg}gﬁ]m% ‘Eg% (P'? oﬂg)l I\?/l%) 95 ny

(79% yi el ad thAdeﬁultingrmixturp wras heatet at6id° (Isfonl;ﬁ dayseTisenlywhawes etaporaxidogidaphy
(C 18, vafer é‘sq 1%:"[ vrflg‘lnﬁl %gqé%&av sq\)'y@s) cted/ thh etﬁ?l agef:tatteg%dt itle

conpound
then neutrahzed (pH 7) using HCI1 (10% aq.). The formed crystals were filtered off and

dried in vacuo to give 1.7 g (77% yield) of the title compound: MS (ES) m/z 336 (M*+1).

2
2
S

20 | Example 233
3-Amino-6-{4-[(dimethylamino)sulfoﬁyl]phenyl}-N -pyridin-3-ylpyrazine-2-
carboxamide
In a round bottom flask fitted with a condenser, a mixture 3-amino-6-bromo-N-pyridin-3-
ylpyrazine-2-carboxamide (23 mg, 78 umol), N,N-dimethyl-4-(4,4,5,5-tetramethyl-1,3,2-
25 dioxaborolan-2-yl)benzenesulfonamide (24 mg, 78 pmol) and Pd(dppf)Cl,xCH,Cl; (3.2
mg, 3.9 umol) in toluene (2 mL), ethanol (0.2 mL) and Na,COj3 solution (2 M, 0.2 mL) was
stirred at 80 °C over night. Silica gel (0.5 g) was added to the reaction mixture and the
mixture was concentrated to dryness. The residue was purified on a silica gel column using
heptane/ethyl acetate, (1:1), as the eluent to give 30 mg (96% yield) of the title compound:
30 'HNMR (DMSO-d6, 400 MHz) 8 10.62 (s, 1 H), 9.05 (s, 1 H), 8.98 (d, J = 2 Hz, 1 H),
8.52-8.50 (m, 2 H), 8.37 (dd, /=5, 1 Hz, 1 H), 8.22 (ddd, /=8, 2 and 2 Hz, 1 H), 7.85 (br



is 2.70 (s, 6 H, 7.87 (d, J =9 H, 2 H, 7.93 (dd, 6 Hz, 1 H, 8.13 (d, J
=9 Hz, 2 H, 8.62 (d, J:6Hzll—|), 8.67 (d, J =9 Hz, 1 H, 871 (d, J
= 2 Hz, IwH)o3/08487 (s, 1 H), 9.28 (s, 1 H, 11.60 (s, 1 FCI/SERABY) nlz
398 (M++1). Exanple 238 20 3- Am no- 6- (4- {

[ (3-nor phol i n-4-yl propyl ) am no] sul fonyl 13henyl ) - N-pyridin-3- ylp

yrazi ne-2-c arboxam de The title conpound was prepared as described for
Exanpl e 233 using 4-{ [(3-norpholin-4-

yl propyl)am H?J’)SSQ 180y ki, phenylbodd i=c8, acig: 1 M),e.65 @66H)r MBS (BSPmZ2309C
(deconp.); (DIVBOdG 400 MHz) 8 10.61 (s, lH), 9.03 (s, 1 H, 8.99
(m 1 H, (Mﬂﬂ?)(d J=825H, 2 H, 838 (d, J =4H, 1H, 822 (m 1
H, 7.86 (d, J =8 Hz, 4 H, 7.69(t, J =6 Hz, 1 H) , 7.45(dd, J =28, 5
Hz, 1 H, 3.50 (t, J =4Hz, 4H, 2.80(q, J =7H. 2H, 2.22 (m 6 H,
1.52 (qui rﬂx,am}glezquz 2 H) 13C NVR. (DVBSO-d6, 100 MHz) 8

165. 0, 154. 7, 14 145. 143.2, 139.6, 139.3, 136.8, 134.6, 128.6, 126.9,
126. 2, 5123~ f&nmluzé {8- [(@mezhylwl@)sul@&y!_iPhwth-Esrlém-?’-MB’Y(EW*-% z 498
(I\/Hr+1) Q%?ﬁ(1894472 PCT/ SE02/ 01339 120 Exanple 239

3- Ami no- 6 ? met hyl pi perazi n- 1-yl ) sul'fonyl] phenyl } - N- pyri di n- 3-yl pyr azi
ne- 2- carﬂthxamn@euriﬂ”n@ast. pfepﬁe(tamh@umluhdvfasEmmpiaQéa vamg deNatimbthgl-3-¢4,4 Bxanpl e

el T ARG 0 A A T D RS S P v AR M =
s, 1H, SH%W@(Dﬁsoldd*hooﬁ&ﬁé 8(ﬁ)651<8 H) @05*{35 (1Ch) 4.95 (iﬁ) JHZZHJZ?W?; 8. 30

(m 1 H, 807 dd, J =
8, 5 Ha, 364}863(1371HmSa7—|8|)36(21,921)(8r1214dd®,,/-2896ar@rﬁH3, )7ﬁ@ccb1w|2H)

1a5-0, 15878 136002 gk lao g2 3 1926 e M B %499 Pk ase

(M+1). Exanple 240 -
3- Ami no-6-{4-| (14- nmet hyl pi perazi n-1-yl)sul fonyl ] phenyl } - N-pyri di n- 3-yl pyr azi
ne-2- car } ydrochloride 15 HC in diethyl ether (1 M 0.81 nL) was

added to 3.A% 1%6({5 [?élmetl?ﬂlaﬂﬁ)nogsul{‘on%'l]Hlényl}-N-pyrldm-3-ylpyraz1ne-2-

15  carboxamide

The compound was prepared as described for Example 233 using N,N-dimethyl-2-(4,4,5,5-
* tetramethyl-1,3,2-dioxaborolan-2-yl)benzenesulfonamide: yield: 60%; ﬁlp 221.5-223.0 °C;

"H NMR (DMSO-d6, 400 MHz) & 10.56 (s, 1 H), 8.90 (d, J =2 Hz, 1 H), 8.52 (s, 1 H), |

8.32(dd,J=5,1Hz,1H),8.19(ddd, /= 8,2 and 2 Hz, 1 H), 7.87 (d, /=8 Hz, 1 H),

20 7.79-7.78 (m,2 H), 7.75 (br s, 2 H), 7.70 (dq, J= 12 and 4 Hz, 1 H), 7.41 (dd, /= 8,5 sz
1 H), 2.75 (s, 6 H); °C NMR (DMSO-d6, 100 MHz) § 164.90, 154.14, 147.59, 144.90,
141.74, 139.05, 137.08, 136.46, 134.82, 132.73, 132.69, 129.16, 128.39, 127.08, ‘123.74,
122.26, 37.13; MS (ES) m/z 399 (M*+1).

25 Example 236
3-Amino-6-[4-(aminosulfonyl)phenyl]-N-pyridin73-ylpyrazine-Z-carboxamide
The compound was prepared as described for Example 233 using 4L(4,4,5,5-tetrarhethy1-
1,3,2-dioxaborolan-2-yl)benzenesulfonamide: yield 40%; 'H NMR (DMSO-d6, 400 MHz)
5 10.61 (brs, 1 H), 9.03 (s, 1 H), 8.98 (d, /=2 Hz, 1 H), 8.44 (d, J =9 Hz, 2 H), 8.37 (dd,
30 J=5,1Hz,1H),8.21(ddd,J=8,2and 2 Hz, 1 H), 7.90 (d, /=8 Hz, 2 H), 7.82 (br s, 2
H), 7.44 (dd, J = 8, 5 Hz, 1 H); C NMR (DMSO-d6, 100 MHz) § 165.06, 154.70, 145.52,



met hyl pi perazi n-1-yl ) sul fonyl ] phenyl }-N-pyridin-3-yl pyrazi ne-2-car boxam de
(0.096 g, 0.21 nmmol) in of nethylene chloride/nethanol, (0.95:0.05 8 n).
The yel | omopsecidpttate was filtered of f, washed wi th di ePloyISEer/uws389 and
dried under vacuo to give the title conpound as a yellow solid: np 217-223
C (deconp.). 20 Pharmaceutical formulatigns According to one aspect of the
present invention there is provided a pharmaceutical formulation
conprising a conmpound of forrmula |, as a free base or a pharnaceutically 25

accept abl §453abt1430R" ?@5.27,“1%%.8;6? 37031138 6BY £METY 119808651, 15585 NBAls60f

conditions associatéd W’th glycogen synthase kinase€-3. The conposition may
be in a fMSn(ES)inaBredfdM etal adninistration, for exanple as a tablet,
pill, syrup, powder, granule or capsule, for parenteral injection

(i ncluding intravenous, 30 subcutaneous, intranuscular, intravascular or

i nfusion) Banfisteril e solution, suspension or enulsion, for topical

adm ni stration a n ointnent, patch or creamor for rectal admnistration
as a sepp@sAmineS-{Idisktdgdanndalf@stiphandBy-puidint ryhdetimmmidee above

conpositiqns_may_be prepared i,n,a conventijonal ner .uUsi ng,._conventiona
ove o ent & RmHRE RN R SRR I (Ve R Bl M b ATE | | s es
of the compauigaieth9l-18lAdioxhbbrbRE-2 JIfRhFRR I fhafi IR g, 0.41NGMeHiang man

are approximately 0.0l to 250 ng/kg bodywei ght at peroral -admnistration
5 and abo®d(dppOCLCHLe%HN13¢g/Rg WodiymeDgiere mixeddn évlvencadthandli(hils? rdy)i .  The

typi cal dail e of the active.jngredients varie Lthin a w de range and
w11 Gepenttirt MRl igefion TSNS st boshotisi bulnShe St o
of adnpni stikdkd @R 5 HilQnadd® meaRiasdBsed &3¢ 16fh. SR gePivheAddeandd Ry be
determ ned by a physician. 10 The following illustrate representative

phar maceusplyait s saeported. Miheaesites wanpurdiedoormpolisrdsed Fousrmiisiag B gragieny fr ee
b, o pBRBLTTAHNLSAL) L BGE T 90LoP it REEOPDy  BRAAL SRR
Conpound Xudififatiohasinggevel&d. pHase chromatography (C18, water/acetonitrile gradient) gave
36 mg (26% yield) of the title compound as a solid: "H NMR (DMSO0-d6, 400 MHz) &
5 2.70(s, 6 H),7.87 (d, /=9 Hz, 2 H), 7.93 (dd, 6 Hz, 1 H), 8.13 (d, /= 9 Hz, 2 H), 8.62 (d,
J=6Hz1H),8.67(d,J=9Hz,1H),8.71(d,J=2Hz, 1 H),8.87 (s, 1 H), 9.28 (s, 1 H),
11.60 (s, 1 H); MS (ES) m/z 398 (M*+1).

Example 238 .
20 3-Amino-6-(4-{[(3-morpholin-4-ylpropyl)amino]sulfonyl } phenyl)-N-pyridin-3-
ylpyrazine-2-carboxamide . ‘
The title compound was prepared as deséribed for Exaﬁlple 233 using 4-{[(3-morpholin-4-
ylpropyl)amino]}sulfonyl } phenylboronic acid: yield 86%: mp 219-227 °C (decomp.); 1H
NMR (DMSO-d6, 400 MHz) 6 10.61 (s, 1 H), 9.03 (s, 1 H), 8.99 (m, 1 H), 847 (d, I =8
25  Hz,2H),838(d,J=4Hz,1H),822(m,1H),7.86(d, J=8Hz,4H),7.69(t,J=6Hz1
H), 7.45(dd,J=8,5 Hz, 1 H),3.50 (t, J=4 Hz,4 H), 2.80 (q, J = 7 Hz. 2 H), 2.22 (m, 6
H), 1.52 (quint, J = 7 Hz, 2 H); 13C NMR (DMSO-d6, 100 MHz) 8 165.0, 154.7, 145.5,
145.2,143.2, 139.6, 139.3, 136.8, 134.6, 128.6, 126.9, 126.2, 123.8, 123.5, 66.2, 55.3,
53.2, 40.8,25.9: MS (ES) m/z 498 (M++1). '

30



Croscarnel | ose sodium 12. 0 Mize starch paste (5% w v paste) 2.25

Magnesi um stearate 3.0 (b): Capsul e My/ capsule Conpound X 10 Lactose 488.5
Magnesi urwetdaodare 1.5 15 (c): Injection (50 ng/ M) Conp@®@ORGEX/®GL36 W v

1M Sodi um hydr oxi de solution 15.0%v/v 0. IMHydrochloric acid (to adjust
pH to 7.6) Polyethylene glycol 400 4.5%0v v Water for injection up to 100%
WO 03/004472 PCT/ SE02/ 01339 122 The above formul ati ons nay be obtai ned by
conventional procedures well known in the pharnaceutical art. 5 Medi cal
use Surprigxaifle239t has been found that the conpounds defined in the
present inventrton, as a free base or afphar maceutically acceptabl e salt

t her eof , drdmijrg-p-{4d(4-méthydpiperariniltylisylionyYphepah-Nymyritin-d-Hpyreazines2-( GSK3) .
Accor di nglc¥ 0the .@onpounds of the present invention 10 are expected to be
useful in ‘ﬁbexfb'% eenti,on and/ or treatnent .of conditions associated with

gl ycogen gystifiasemisbitais@asdpragdredd desclibel fok Eﬁarﬁ@lﬁﬂ@glﬁﬁﬁlgﬂﬁu4be used to
produce an i nhi bitogg effect of GSK3 in mamml s, including nman in need of

such pf evartindpipasaginolr-yDsulleny ihenylbograe agid hiyighl: y9 &x predesemposest2B8- cent r al

xpect ed CRat o NS TRSOREE B0 HD PhoBiier o b BT o dHE B Mer T Mne
prevent i 0g.43nd/ P& 4HLAHEBBOGM, ¢ INIBIOTGAST 23305 Da)ed.88i(h [y kye0gen, 3ynt hase
ki nase-3 in the central and peripheral nervous system _In particular, such

conpounds (db# = he Havidht B @ ¢ kgt ey 4t1d), B o< B by gqlﬂ&%f%ﬁl*d@n
and/or tregh YR) £172.1, 162.6, 1537, 153.6, 149.6, 146.2, 142.9, 142.0, 136.4, 135.0, 134.4,

10 1325, 13‘1.7, 61.5, 52.6; MS (TSP) m/z 454 (M™+1).

Example 240
3-Amino-6-{4-{(4-methylpiperazin-1-yl)sulfonyl]phenyl}-N-pyridin-3-ylpyrazine-2-
carboxamide hydrochloride |

15 HCl in diethyl ether (1 M, 0.81 mL) was added to a solution of 3-amino-6-{4-[(4-
methylpiperazin— 1-yl)sulfonyl]phenyl }-N-pyridin-3-ylpyrazine-2-carboxamide (0.096 g,
0.21 mmol) in of methylene chloride/methanol, (0.95:0.05, 8 mL). The yellow precipitate
\A;as filtered off, washed with diethyl ether and dried under vacuo to give the title
compound as a yellow solid: mp 217-223 °C (decomp.).

20

Pharmaceutical formulations

According to one aspect of the present invention there is provided a pharmaceutical
formulation comprising a compound of formula I, as a free base or a pharmaceutically
25 acceptable salt thereof, for use in the prevention and/or treatment of conditions associated

with glycogen synthase kinase-3.

The composition may be in a form suitable for oral administration, for example as a tablet,
pill, syrup, powder, granule or capsule, for parenteral injection (including intravenous,

30  subcutaneous, intramuscular, intravascular or infusion) as a sterile solution, suspension or
emulsion, for topical administration as an ointment, patch or cream or for rectal

administration as a suppository.



conditions associated wth especially, denentia, Al zheiner's Di sease,

Par ki nson's 20 Di sease, Frontotenporal denentia Parkinson's Type, Parkinson
denent i a worgploed7nf Gaum HI V denentia, diseases with as®OTISEVEE3I39
neurofibrillar tangle pathologies, amyotrophic |ateral sclerosis,
corticobasal degeneration, denmentia pugill stica, Down syndrone,
Huntington's Di sease, postencephel atic parki nsoni sm progressive

supranucl ear pal sy, Pick's D sease, N emann-Pick's D sease, stroke, head
trauma antn géncedl s alfdvéeem@om@rmﬂ@gwpémm stepentsnal BapadrakinPi sor ders,
affective disorders ression, schizophrenia, cognitive disorders, Type
| and Typéom\{enap@ﬂé@ﬁ@@leagdphaama%@flpé dilagmts 9BINGY CAFIATF | 0ss and

contracep

preventlvgh#reg?%¥ﬁ§&%$ggﬁggr?ﬁggﬁgf$gﬂg%%g£ BEQQFFHﬁggggégkﬁ}y be vari ed
dependi ngimudigeman ste ztppe@hmdtem el tmlﬂOangﬂcgaﬂ»ﬂywexghrr @Atpenal adndnisteion
severity of the illness _being treate WO 03/ 004472 PCT/ SE02/ 01339 .. 123 The
present i AWLARQUHA-004 te2eQ n&ﬂw%w%t ywreiieral dappistindProf e daily as

defi ned , r

or event | on S by A SRS AR R a0 e TR AR BpliOR fopiors
cont ext ofsud:}m the edenht mgdeaiién, tetroate, of talimitietratioht theraggyWeighnahd desoft theat nment
as wel | reventi unl es theeare specific indications to the
contrary. °p LaRd F2 %FﬁﬁpgﬁgﬁabXﬂp M3t her apeuti cal | y" shoul d be
construed accordlngly. The invention al so provides a nethod of treatnent
and/ or prevention of conditions 10 associated with GSK3, in a patient

suf f ertp ng The deovang dtustraskepresentativel pharmudiceutival d«wlagea forms oprppinggs

adm nisterin tient. effectlve anpy 0 mpound of. formul a
e *he Pl oSl o » RN A R BRRN M hor SR GRRRR IR, Lol Lo
in therapﬂh&éﬁtem&hpbmﬂxj#ﬂ@rtﬁ@ﬁfﬁ@@ﬂ@ﬁpﬁéveﬁ@&ermhan madfinds:f ree base or a

pharmaceutical |y acceptable salt thereof, are also useful as
phar macol ogi cal tools in the devel oprrent and standardi sation of in vitro

and in vj fFor—tthe—evatuat oy . of T he—effects—of—mhmrortors
of GSK-3 my in | aboratory a\r}[})[ﬁg?@le uch as cats, 20 dogs,
rabbits, RRRYRd xT ats and mce, as part |ofppt he search Tor new therapeutifs
agents. Lactose 182.75

Croscarmellose sodium 12.0

Maize starch paste (5% w/v paste) 2.25

Magnesium stearate ‘ 3.0

(b): Capsule ‘| Mg/capsule

Compound X ' 10

Lactose 4 488.5

Magnesium stearate 1.5

15 .

(c): Injection (50 mg/ml)

Compound X 5.0% wiv

IM Sodium hydroxide solution 15.0% viv

0.1M Hydrochloric acid (to adjust pH to 7.6)

Polyethylene glycol 400 4.5% wiv

Water for injection up to 100%




Phar macol ogy Determ nation of ATP conpetition in Scintillation Proximty
GSK3/ 3Assay. 25 GSK3,6 scintillation proximty assay. The conpetition
experi merwe oawog7zarried out in duplicate with 10 differ eRCTSEN@IIBY at i ons
of the inhibitors in clear-bottommcrotiter plates (Wallac, Finland). A

bi oti nyl ated peptide substrate, 122 '

Bi otin-Al a- Al a-d u-d u- Leu- Asp- Ser- Arg- Al a-d y- Ser (PO3H2) - Pro-d n-Leu 30
(AstraZeneca, Lund), was added at a final concentration of 1 Min an assay
buffer containing 1 nJ reconbi nant human GSK30 (Dundee University, UK), 12
mM  nor phol i nepropanesul fonic acid (MOPS), pH 7.0, 0.3 nM EDTA, 0.01 %f3
WO 03/ 004412 aB& SEmAlafdB3@ay i@ dbtaimed ap tomentiamd prodddii®g wetl Bnoyn 3bthéa

nat ur al deher ent%&O.S% glycerol and 0.5 pg BSA/25 1. The reaction was
initiatedP 9’“%1‘?8“ P on of 0.04 tG ['y-33P]ATP (Anersham UK) and

unl abel  ed ATP at a final concentration of 1 Mand assay volume of 25 |.
After incubation for 20 mnutes at room tenperature, each reaction was

t er mi nat eMédicalhse5 addition of 25 | stop solution containing 5 nmM EDTA, 50
pM ATP, 0.1 % Triton X-100 and 0.25 ng streptavidin coated Scintillation
Proximty Assay (SPA) beads (Anersham UK). After 6 hours the

radi oact | Gukptisiedy, AEAADEEASint Phat tHel Wt fdufi@d ddfinkl & iHeprésertNhention AR |
McroBeta Trilux,” Wallac). The inhibition curves were anal ysed by
non- | i neafree bgsectrsi prarmegsiutiepligragpepiteide sali thegeoygre walhesuited foxiabibiétingg ATP f or

, st pmestig BaspiiieRd: R o fou '_
comoinds Emeeio e el S G R B BT S HRgR b RlesbilGoeing

Mor phobi naf xpaes td bometul ag thd pr&Bhkoichity benednaitiofebaditiedesidctat@rwith 15
BSA Bovin Serum Al bum n_ ATP_ Adenosi ne Tri phophatase SPA Scintillation
Prooxi mi t y 8688 syatse kinpecod aqivaynt h Akecomppygds may pg UeRsiippeaduce an

1 1 S aon BRI AR W hcnde M) 1

treatment.
GSK3 is highly expressed in the central and peripheral nervous system and in other

15 tissues. Thus, it is expected that a the compounds of the invention are well suited for
the prevention and/or treatment of conditions associated with glycogen synthase
kinase-3 in the central and peripheral nervous system. In particular, such compounds
of the invention are expected to be suitable for prevention and/or treatment of
conditions associated with especially, dementia, Alzheimer’s Disease, Parkinson’s

20 Disease, Frontotemporal dementia Parkinson’s Type, Parkiﬁson dementia complex of
Gaum, HIV dementia, diseases with associated neurofibrillar tangle pathologies,
amyotrophic lateral sclerosis, corticobasal degeneration, dementia pugilistica, Down
syndrome, Huntington’s Disease, postencephelatic parkinsonism, progressive
supranuclear palsy, Pick’s Disease, Niemann—Pick’s Disease, stroke, head trauma and

25 other chronic neurodegenerative diseases, Bipolér Disorders, affective disorders,

depression, schizophrenia, cognitive disorders, Type I and Type II diabetes and

diabetic neuropathy, hair loss and contraceptive medication.

The dose required for the therapeutic or preventive treatment of a particular disease
30 ~ will necessarily be varied depending on the host treated, the route of administration

and the severity of the illness being treated.



Results Typical K, values for the conpounds of the present invention are in
the range of about 25 0.001 to about 10,000 nM preferably about 0.001 to
about 100WworMooqarticul arly preferred about 0.001 nMto ZOPGEIBOG3INM WO
03/ 004472 PCT/ SE02/01339 125 CLAIMS 1. A conpound having the formula | z
NH2 R( )l XYQ(RAmM (R3)n 5 (1) wWmErein: Zis CHor N Y is CONR5,
NRSCO, SO2NR5, NR5S(2, CH2NR5, NR5CH2, NRSCONR5, Cl1_6al kyl ene, CH2CO, .
COCH2, CH=CH, OCH2 or CH2G 10 Xis CHor N, Pis phenyl or a 5 or 6

menber ed @b @rQ8f QAR é18@s 8186 tAhBuBg o EorBpouilIct fhaies Daf defimed sel ect ed
fromN, O or S and said phenyl ring or 5 or 6 nenbered heteroaronmatic ring
may opti derinbeldse ihtkemanwiadiug of agredécamenb Eardbe Brgventipnaad/optgatment of
saturated or .mesaturatte(ﬂ . iésggzont ai ning one or nore atons selected from
C. N 0 ofoRdilignsassocaty gﬁ@l ‘a 5 or 6 menbered heteroaromatic ring
containing one or nore heteroatons selected fromN, O or S of which at

| east one atomis selected fromnitrogen; Ris CHO, fluoronethoxy,

di f I uosomén Hhexapntext pf the preseritshentijcation, ha ke (empyNRagpdes treatment as well as

o_6al ky! RETC Gy 3T Rt AR e R  woe A M R g’
OCT_6al Ky RIS RRalIROSHORIBI doybif@PcErdfiiky| NRLR2,

OCO. 6al kyl (S2) C1_6al kyl NRIR2, CO_6al kyl (SO C1_6al ky1INRLR2,
OCl1l_6al kyl (SO) C1_6alkylNR1R2, CO_6al kyl SC1: 6al ky1NR1IR2,

%i:g :: Ei f‘ﬁ%ﬁ*ﬁ%b% %ﬁ%@“de%i%gwﬁ@é%%%ﬁw%%g@ﬁ%% kyl NRLR2,
10  associated with GSK3, in a patient suffering from, or at risk of, said condition, which

comprises administering to the patient an effective amount of a compound of formula I, as

hereinbefore defined.

Non- Medical use

15
In addition to their use in therapeutic medicine, the compounds of formula I as a free base
or a pharmaceutically acceptable salt thereof, are also useful as pharmacological tools in
the development and standardisation of ir vitro and in vivo test systems for the evaluation -
tof the effects of inhibitors of GSK3 related activity in laboratory animals such as cats,

20  dogs, rabbits, monkeys, rats and mice, as part of the search for new therapeutics agents.

Pharmacology

Determination of ATP competition in Scintillation Proximity GSK3 3 Assay.
25 :
- GSK3p scintillation proximity assay.
The competition experiments were carried out in duplicate with 10 Hifferent concentrations
of the inhibitors in clear-bottom microtiter plates (Wallac, Finland). A biotinylated peptide
substrate, Biotin-Ala-Ala-Glu-Glu-Leu-Asp-Ser-Arg-Ala-Gly-Ser(POsH,)-Pro-Gln-Leu
130 (AstraZeneca, Lund), was added at a final concentration of 1 pM in an assay buffer
containing 1 mU recombinant human GSK3f (Dundee University, UK), 12 mM
morpholinepropanesulfonic acid (MOPS), pH 7.0, 0.3 mM EDTA, 0.01% [3-



OCl_6al kyl NRLR2, CO_6al kyl NR1O( CO) R11, OC1. 6al kyl NR1( CO R2,

CO0_6al kyl NR1L1( CO) R10, 25 C0_6al kylCOR11, OCl1_6al kylCOR1, 0. 6al ky1NR1OR11,
CO0_6al kyIwp@epRL1; OCl_6al kyl O CO R1, C0_6al ky1C( NR10) NRPOREEN2/01339

CO. 6al kyl C(NR11) N(R10) 2, WD 03/004472 PCT/ SE02/ 01339 126

OC0_6al kyl C(NR1) NRLR2, C0_6al kyl NRLO(CO#RI |, OCl_6al ky1NR1( CO) OR2,

CO0_6al ky1NR11( CO) OR10, OC1.6al kyl CN, NR OR2, CO_6al kyl ( CO) ORB,

OClL. 6al kyl (CO OR1, NR1(CO NR1R2, NR1(CO) (CO R2, NRL(CO (CO NR1R2, OR12 or
S8R ; R1 i :

C2- 6al ken;l}? %&F@%tglér%}n@?@@%&ﬂﬁ(ﬂi%%ﬁn%@%&%%?é{ﬂ%g}%fb’l%%%ar&ggﬁﬁ Bghi2s

Co- 6al ky| hitRreaeyctibnatds yhitiateCby Ged ddltNRGRD, 04 (00 [l MW TR (Amastam, UK) and

Co- 6al kyl het eroaryl ., wherein any Cl-6al kyl, C2-6al kenyl, C2-6al kynyl,

Co- 6al ky1&alaBeled A Rl fingeopeanikrptioneleh M@d@éﬁwaureﬁo%%ﬁ Ky Adey

Co- 6al kyl E r I L ng .R2 may

t oget her oP%{tgﬁls%t%Wﬂ%tgﬁatéygg&%&rlﬁ%%ﬂ%ﬁ%%%aﬁg)fl e@igg?/@flp%dr l|§’}F1glecont ai ni ng
10 onesor additien b£2epbstdbpseusal ectaning SanMNEDTA9H60 §M WHIPc 0. 1 11e Teitamc}elO0c ri ng

o hal oahPasand wereh giey Poniionss 1Bariey cRosay B BHmegH Graptrstam,” ! &
OCL_6al Ky @6t} §a6QRh MlioaltiilyUPdsQIBRired ih'al 1fdui~tp§c%§f€tl%xlh\l sounter (1450

fl uor onet hoxy, difluoronethoxy, trifluoronethoxy, CO_6al ky .
OC1_6al ky MiR@REta TrHu©CW alad)k YhedBhib§idnkgnt RORTe alRGER b yEONE ey & EFoN

O oo AR Gy PP tre g sy b Dl e gy e 9 7
Q00 5. AR (5 AkO7Lkod oyD 80N B RO, NRS( 00 (GO NRGR7

SR6, C0_6al kyl (SC2) NR6R7,”  OCL._ 6al Ky _6al kyl (SO2) NR6R?,
Co_6al kyl (SO NR6R7, 20 OCL_6al kyl (SO) NR6R7, S03R6, CO_6al kyl NR6( S02) NR6R7,

Co_6al ky1l R7 0Cl1 _6al kyl SO) R7, OCO 6al kyl SC2R6, CO_6al ky1S02R6,
C0_6al kyl E@%o%@g%g?wmore%ggﬁ%ww C2_6al kynyi ,
CO0_6al kyl§gopsycl 8adrkidline edskiydaé ¥didand CO_6al kyl heteroaryl, wherein

any Cl_6al kyl, C2.6al kenyl, C2_6al kynyl, C0_6al ky1C3_6cycl oal kyl,
C0_6al kyl EBIA andEthgiensdlapyndieitaaedsigragld nay be optional |y substituted by one

or nore A-]3812%5 m i %oQi’n Snemra’AlgurBfn 4; nis0, 1,2,3o0r4;

ATP Adenosine Triphophatase

SPA Scintillation Proximity Assay

GSK3 Glycogen Synthase Kinase 3.

Pd(dppf)CI2 [1.1'-Bis(diphenylphosphino)ferrocene}dichloropalladium(Il)
© 20 Ni(dppe)CI2 [1.1'-Bis(diphenylphosphino)ethaneldichloronickel(II)

Results
Typical K; values for the compounds of the present invention are in the range of about

25 0.001 to about 10,000 nM, preferably about 0.001 to about 1000 nM, particularly preferred
about 0.001 nM to abouit 300 nM.



R5 is hydrogen, C -6al kyl, C2-6al kenyl, C2-6al kynyl,
Co- 6al ky1C3- 6¢cycl oal kyl , Co-6al kyl aryl, Co-6al kyl het eroaryl,
Cl- 6al kylWwBeBRpo4ar2 Cl- 6al ky1CONR6R7 ; R6 and R7 are indepemd&rsEbyoisad ect ed
from hydrogen, C, -6alkyl, (CO ORS, 30 C2-6al kenyl, C2-6al kynyl,
Co- 6al ky1C3- 6¢cycl oal kyl , CO 6al kyl aryl ,1230- 6al kyl het eroaryl and
C, - 6al kyl NR8R9; WD .03/004472 PCT/ SE02/01339 127 R6 and R7 may toget her
forma substituted 5 or 6 nenbered heterocyclic ring containing one or
nmore het eppat selected fromN, 0 or S, which heterocyclic ring may be
optionally substituted by A;, R$ and RO are independently selected from
hydr ogen, Cl-6al kyl, C2-6al kenyl, C2-6al kynyl, 5 C 6al kyl C3-6cycl oal kyl,
C-6al kyl aryl and C 6al kyl heteroaryl; R8 and RO may tegether forma 5 or 6
menber ed ﬂe@éP’S‘W‘E}ql&wﬂ‘é{g‘e%@m‘ﬁ?%i ng one or nore heteroatons selected
fromN, 0 or S, which heterocyclic ring may be optionally substituted by
A, R10 is hydrogen, C-6al kyl, C2-6al kenyl, C2-6al kynyl,
C- 6al kyl C3-6¢cycl oal kyl, 10 CO 6al kylL=try ,Nﬁﬁ} 6al kyl het eroaryl or
Cl - 6al kyl NRBR9; R11 is Cl-6al kylNR8R CO- 6al kyl het er ocycl oal kyl ; R10 and
R11 may together forma 5, 6 g erhgFed, het erocyclic ring containing one
or nore heteroatons sel ectgd S, which heterocyclic ring may
be .optionally substituted by a5, 6 or 7 nmenbered _
het erocyclic ring contai ning ong or nore gt; nms selected fromN, O or
S, which heterocyclic ring may kg, optiong subst"tuted by A; wherein any
Cl - 6al kyl , C2-6al kenyl, C2-6al k&/nzﬂ , CO 6arkyl C3-6¢cycl oal kyl
CO- 6al kyl het er ocycl oal kyl , CO 6al kyl aryl, CO 6al kyl het eroaryl defined under
R5 to R12 may be substituted b)(l)one or nore A, 20 Ais halo, nitro, CHO
CN, ORB,” Cl_6al kyl, C2.6al kenyl ,"”C2_6al kynyl, C0_6al ky1C3_6cycl oal kyl ,
f 1 uor omet Rpkseidi f 1 uoronmet hyl, trifluoronethyl, fluoronethoxy,
di fl uoronet hoxy, trifluoronmethoxy, CO_6al kyINR6R7, OCl_6al kyl NR6R7, CO2RS8,
CONR6RY?, M6, QCO R6, COR 6, SR6, (S02)NR6R7, (SO) NR6R7, SOBRS6,
SO02R6 or 5 5 ) bl | t abl
Chereof . T INE DR GRS BRI RRLSOR CALIRENRCR) IR EGRR' T Rstehd,

CH,CO, COCH;, CH=CH, OCH; or CHy0;

10 XisCHorN;

P is phenyl or a 5 or 6 membered heteroaromatic ring containing one or more heteroatoms

selected from N, O or S and said phenyl ring or 5 or 6 membered heteroaromatic ring may
optionally be fused with a 5 or 6 membered saturated, partially saturated or unsaturated
ring containing one or more atoms selected from C, N, O or S;

15 Qis phenyl or a 5 or 6 membered heteroaromatic ring containing one or more heteroatoms
selected from N, O or S of which at least one atom is selected from nitrogen;
R is CHO, fluoromethoxy, diflaoromethoxy, trifluoromethoxy, Co_salkyl(SOZ)NRle,
OCo.calkyl(SO)NR'R?, OC;.6alkyl(SO)NR'R?, Cy.salkyl(SO)NR'R?, Cy.salkyINR'(SO)R?,
OC1.6alkyINR ' (SO)R?, Co.6alkyINR! (SO)NR'R?, OC; ¢alkyINR'(SO,)R?,

20 Cosalkyl(SO2)C salkyINR'R?, OCq.¢alkyl(SO)CysalkyINR'R?,
Co-salkyl(SO)Cy.salkyINR'R?, OC.6alkyl(SO)C;.salkyINR'R?, Co.5alkylSC salkyINR'R?,
OC,.6alkylSCsalkyINR'R?, OCy.6alkylOC salkyl, Ci.6alkylOC;.alkylINR'R?,
OC1_6alkleC1_6alkleR1R2, Co.6alkylCONR'’R!, OCy6alkylCONR'R?, _
OC.¢alkyINR'R?, CoalkyINR*(CO)R!, OC,.alkyINR'(CO)R?, Co.salkyINR!(CO)RY,

25 CosalkylCORY, OCy6alkylCOR!, CyealkyINR!R!, Co.salkylO(CO)R', '
OC,.salkylO(CO)R’, Cy.6alkyIC(NR')ONRRY!, Cy 6alkylC(NR' HN(R'),



25 conpound is not 4-[4-[5-am no-6-(phenyl net hyl) pyrazi nyl ] phenoxy] - et hyl
ester butanoic acid. WO 03/004472 PCT/ SE02/01339 128 2. A conpound
having thwofoemeasra | Z NH2 R XY Q( R4 m (R3)n (1) WRETSENR/O0BIYI SN, Y
i s CONR5, NRSCO, SO2NR5, NR5SO2, CH2NR5, NR5CH2, NRSCONRS, CH2CO, COCH2,
CH=CH, OCH2 or CH2O XisCHorN, P is phpgyl or a 5 or 6 nenbered

het eroaromatic ring containing one or nore heteroatons 0 selected fromN,
0 or S and said phenyl ring or 5 or 6 nenbered heteroaronmatic ring nay

optional | Y)d&%alk&'l@?ﬁRWNﬂ"Ra &, @{kyﬁgﬁ‘@(@gy@@ls(g@ymﬁﬁm{ ®asyOre |y saturated

or unsaturated cont al ning o or nore atons selected fromC, N, 0 or
S; Qis pﬁlemlkleR aca)aRl% O@eraﬂkylém mm%af:@mm«:@)a@ aﬁusakym«a@)cbﬁae or

el oct od_NOHIE Booll COIC AR ICP BB ER “er 30H onet hoxy,
trifluor oRELAORY areGRdHBhENL §Q&t Rzycﬁ;%lu Lkdﬂlc\fﬁ@%%ﬂﬁrﬁ? 'Cp-salkynyl,

OC1_6al kyl (SO NR1R2, Cl1. 6al O NR1
OCl_6a$ kyCMkﬂ@@clmﬁaﬂQ@ 1cs@mmmcyo@@1kﬂawammm

Co6al 1 Fag kiR e e RRe PR T B é&vﬁﬁméﬁ%ﬁz%alkynyh

C0_6al ky 186 LalkaokyéNRER, Ahdabk RZJ alkylheteroaryl ma
T 6al kyl O Bal » Bayfs@‘?iy e kyl%RiRZ 1”64l kyP OG1 GakalyNR' R,

Q0_6al kyl bosyptiierd ycm BANNG ﬁ|G:O\IR1R2 OC1_6al kleR1R2
TSN RN L R T T
OC1_6ab kybkX GOh&RE, he@gsﬁ@hkyel@(tmmm@ms Bich akleyctGEINRAAY MaRDO) 2,
optionally substituted by A;
R? and R* are independently selected from halo, nitro, CHO, Cy.salkylCN, OC_salkylCN,
Co.salkylOR®, OCl_GalkleR6, fluoromethyl, difluoromethyl, trifluoromethyl,
fluoromethoxy, difluoromethoxy, trifluoromethoxy, Co_salkleR6R7, OC1_6alkleR6R7,
15 OCy.6alkylOCyalkyINRR?, NRPOR CyalkylCO,R®, OCy.6alkylCOR®,
Co.6alkyICONR®R’, OC,.6alkylICONR®R’, OC.salkyINR®(CO)R’, CosalkyINR®(CO)R’,
O(CO)NR®R’, NRS(CO)OR’, NR*(CO)NR®R’, O(CO)ORS, O(CO)R?, Co-salkyléORs,
OC,.6alkylCOR®, NR%(CO)(CO)R®, NR%(CO)(CO)NR®R’, SRS, Cy.6alkyl(SO,)NR®R’,
OC}1.6alkyINRS(SO2)R’, OCy.6alkyl(SO)NRR’, Co.salkyl(SO)NR’R,
20 OC.6alkyl(SO)NRPR?, SO3RS, Co.alkyINRS(SO2)NRPR’, Co.salkyINR*(SO)R’,
OC;1.6alkyINR](SO)R’, OCo.6alkylSO.RS, Co.salkylSO.R®, Co6alkylSOR, Cy_salkyl,
Cs.ealkenyl, C,6alkynyl, Co_salkylcg_scycloalkyl, Cosalkylaryl and Cy salkylheteroaryl,
wherein any C;_galkyl, Cs6alkenyl, C; ¢alkynyl, Co.salkylCs.scycloalkyl, Co.salkylaryl and
Co.salkylheteroaryl rhay be optionally substituted by one or more A;
25 mis0,1,2,30r4;
 nis0,1,2,30r4:
R’ is hydrogen, C;-galkyl, Cz-salkenyl, Ca-galkynyl, Co-salky1C3-6cycloalkyl, Cy-salkylaryl,
Co-salkylheteroaryl, C1-6alkyINRR or C-salkylCONR®R’ ;
R® and R” are independently selected from hydrogen, C;-salkyl, (CO)OR?,
30 Cz-galkenyl, C,-galkynyl, Co -salkylCs-¢cycloalkyl, Co-salkylaryl, Co-galkylheteroaryl and
C-salkyINR®R?;



25 OCO0_6al kyl C(NR1) NR1R2, CO_6al kyl NR1O( CO) OR11, CC1. 6al kyl NR1( CO OR2, WO
03/ 004472 PCT/ SE02/ 01339 129 CO_6al kylNR11( CO) OR10, OC1. 6al kyl CN, NR1OR2,
CO0_6al kylwOOp@RI472 OCL. 6al kyl (CO) OR1L, NR (CO NRLR2, NR ( CB®CTCEyIRP339

NR (CO (CO NR1IR2 or SOBR1; Rl and R2 are independently selected from

hydr ogen, Cl-6al kyl, C2-6al kenyl, C2-6algynyl, Co-6al kyl C3-6cycl oal kyl,
Cl- 6al kyl NR6R7, Co-6al kyl aryl and Co-6al kyl heteroaryl, wherein 5 any

Cl - 6al kyl , C2-6al kenyl, C2-6al kynyl, Co-6al kyl C3-6cycl oal kyl ,

Co- 6al kyl &®%ind Rlanfplok¥thBebfh QanydititBy 5 e 6Thistdri dhd o1 R Mg RbnimRlife A R
and R2 may together forma substituted 5 or 6 nmenbered "heterocyclic Ting

cont ai ni n@ne @hase heteioatomstseleotad Sromn NeDawrtSe avbichomtdpeyslioring maarie i f sai d

het erocycli¢ ri tains @ -NHnoiety that ring nitrogen nay be
optional | fpgﬁ%%{])ﬁgﬁuﬁgtgﬁégyy&’ ‘10 R3 and R4 are independently selected from

hal 0, ni t RS, an@HO ar&hdEpdnayhtENel kel ffsth hy&:@%&n, Qg oyl iRBay1 L Ay, | ORS,
fluoronmethyl, difluoronethyl, trifluoronethyl, fl uoronethoxy,
di f | uof om&eohelisyICaacyeloallsylo Fettbypryl and GalkiliyINEteR2rylOC! . 6al kyl NR6R7,

Co- B ky 1 GRS R Rt g i ORE Ot more
CO_6al ky| KeefdaY iy seldsedAENYREKTS, WNREH ﬁ@@?@lid‘iﬁ%}% fonal®; CO) ORG,

O(CO) R6; Co_6al k%l COR6, OCl_6al ky1COR6, NR6{ CO) ( (CO) ( CO) NR6R?,
SR 6, CO GHPHYHIEGPRYIR 6k7, ~OCL_6al kyl NR6( S02).R7, OCo_6al kyl ( SO2) NR6R?,

C0_6al kyl [ kyl 6 | SO2) NR6R7,
Co_6al k§| (NRgg(Sg%ﬁE%@,en’ %3_1%31 %‘1*@@%’%@@@%&*@%@5 %{a@(ﬁm %<yl SO2RS,
S m et L

a ! Cc a ' ar an a et er oar , ereln
any Cl_%a@lﬂsa@ﬁ(gm&?ﬁ%@%%% floalkyliga] kyl)C/B. 6cycl oa?/kyl ,

C0. 6al kyl nglhncﬁﬂﬁ_m@togéthgr%ﬁﬁﬁgf @%Eylmé_?ﬁyerafhé?%-b%@rinﬁ C%Haﬁﬁﬁé HheEsk on any
carbon atom by one or nore A and if said heteroaryl contains & -NH noi ety
t hat ni t r oepsd hetgyoabmoysldctpdgtdny Ns Ghet S, twitigdhdsgrocyglic2ignaysbedoptibpally 3 or 4;

nis 0, 1, 2. . RS is hydrogen, Cl-6al kyl, C2-6al kenyl, C2-6al kynyl,
CO- 6al kyl &bsg(t:@%?é%#‘kyl , CO 6al kylaryl, Co-6al kyl heteroaryl,

Cl- 6aliky 1 IN%6Ra 396 oeT-BehbarORMNRER/clic ring containing one or more heteroatoms selected
from N, O or S, which heterocyclic ring may be optionally substituted by A;
wherein any C;-galkyl, Co-galkenyl, Cy-galkynyl, Co-salkylCs-scycloalkyl,
Co-salkylheterocycloalkyl, Co-alkylaryl, Co-salkylheteroaryl defined under R’ to R'2 may
be substituted by one or more A; .

20 A s halo, nitro, CHO, CN, OR6, Cisalkyl, Cs¢alkenyl, Cy.galkynyl,
Co-salkle3_6cycloalky1, fluoromethyl, difluoromethyl, trifluoromethyl, fluoromethoxy, '
difluoromethoxy, trifluoromethoxy, Co.salkyINR®R’, OC.¢alkyINR’R’, CO,R®, CONR°R’,
NR®(CO)R®, O(CO)R®, COR®, SR®, (SO)NR®R’, (SO)NR®R’, SO;R®, SO,R® or SOR?,

"as a free base or a pharmaceutically acceptable salt thereof, with the proviso that the
25 compound is not 4-[4-[5-amino-6-(phenylmethyl)pyrazinyl]phenoxy]-ethyl ester butanoic

acid.



R6 and R7 are independently selected from hydrogen, Cl-6al kyl, C2-6al kenyl,
C2- 6al kynyl, 30 Co-6al kyl C3-6cycl oal kyl, Co-6al kyl aryl,

CO- 6al kylWwetoanwoary|l and Cl-6al kyl NRBR9; R6 and R7 may tog@ChSEf/ o389 a
substituted 5 or 6 nenbered heterocyclic ring containing one or nore

het eroatons selected fromN, O or S, anghgf said heterocyclic ring contains
a WD 03/004472 PCT/ SE02/ 01339 130 -NH-noiety that ring nitrogen may be
optionally substituted by A, R8 and RO are independently selected from
hydr ogen, 2CA- L@ﬁ{pk)ﬁhdhggn aleksimlia 1 C2- 6al kynyl ,  Co- 6al kyl C3- 6¢cycl oal kyl ,
Co-6al kyl aryl and Co-6al kyl heteroaryl; R8 and RO may together forma 5 or 6
nmenbered heterocyclic ring containing one or nore 5 heteroatons sel ected
fromN, O or S and if said heterocyclyc rh'p% contains an -NH noiety that
ring nitrogen may be optionally subsgit y A; R10 is hydrogen,

Cl- 6al kyl, C2-6al kenyl, C2-6al kynyl |l Co-bal ky1C3-6cycl oal kyl ,

Co- 6al kyl aryl , Co- 6al kyI het er g or -6%l kyl NRBR9; R11 is

Cl- 6al kyl NRBR9; 10 R10 and Rit fay)togethej forma 5 or 6 nenbered

S, and if said heterocyclic ring contains an NER“)poi ety that ring mtrogen
may be optionally substituted b3y, whera&in dny Cl-6al kyl, C2-6alkenyl,

C2- 6al kynyl, CO 6al kyl C3- 6¢cycl oal kyl, CO 6al kyl aryl, Co- 6al kyl heteroaryl
defi ned under R5 to Rt1 may be substltut ed by one or nore A, is Ais halo,
nitro, CHO, CN, OR6, Cl_6al kyl, (G2_6al kenyl, C2.6al kynyl,

CO_6al kyl C3_6¢ycl oal kyl , fluoronethyl, difluoronethyl, trifluoronethyl,

f 1 uor onet M&REEIN: di f | uor omet hoxy, trifl uoromet hoxy, CO_6al kylNR6R?,

0C1 GR(%ky%I}I R7, CO2R6, CONR6R7, NR6(CO R6, Q(CO R6, COR6, SR6, (S02)NR6W
(SO N R6 S02R6 or SOR 6, as a free base or a pharnmaceutically
accept abl ansa:loNRﬁMéo:D SCRNIRS, NRSOOeNe’ ANRATH), INR ICDNRY opf,col ai ns 1 and
2, V\herelﬂff(ﬁ CHorJr}IIYlsCC]\IRS Xis CHor N, 25 Pis phenyl or a5
menber ed & ?e CHe AgCHeRL ai ni ng one het er oat om sel ected from

XisCHorN;
P is phenyl or a 5 or 6 membered heteroaromatic ring containing one or more heteroatoms

10 selected from N, O or S and said phenyl ring or 5 or 6 membered heteroaromatic ring may
optionally be fused with a 5 or 6 membered saturated, partially saturated or unsaturated
ring containing one or more atoms selected from C, N, O or S;

Q is phenyl or a 5 or 6 membered heteroaromatic ring containing one or more heteroatoms
selected from N, O or S of which at least one atom is selected from nitrogen;

15 Ris CHO, fluoromethoxy, difluoromethoxy, trifluoromethoxy, Co_salkyl(SOZ)NRle,
OCo.6alkyl(SO2)NR'R?, OC; salkyl(SO)NR'R?, C}.6alkyl(SO)NR'R?, CosalkyINR'(SO)R?,
OCi.¢alkyINR'(SO)R?, Co.galkyINR'(SO;)NR'R?, OC, salkyINR'(SO,)R?,
Co-6alkyl(SO2)C1.salkyINR'R?, OCy.6alkyl(SO2)C16alkyINR'R?,
Co-alkyl(SO)CygalkyINR'R2, OC;.salkyl(SO)Cy.6alkylNR'R?, Co alkylSCy galkyINR'R?,

20 OCy.6alkylSCyealkyINR'R?, OC,.6alkylOC.alkyl, C1alkylOC; salkylINR'R?,
0C,.6alkylOC;alkyINR'R?, Cy6alkylCONR R, OCp.alkylCONR'R?,
0C;.salkyINR'R?, Cy.alkyINR!%(CO)R!", OCy_salkyINR(CO)R?, Co.alkyINR'(CO)R",
CosalkylCOR", OC}.alkylCOR, Co_6a1kleR1°R”, CosalkylO(CO)RY,
OC,.6alkylO(CO)R', CyalkylIC(NR!)NR R, Cp.salkylCINR HN(R '),

25 0Co.calkyIC(NRHNR'R?, CygalkyINR'%COYOR!, OC; ¢alkyINR (CO)OR?,



QorS; Qis a 6 nmenbered heteroaromatic ring containing one heteroatom
selected fromN, Ris CO 6al kyl (S02) NR R2. CO 6al kyl CONRLOR11,

OCl. 6al kywhNR¥Be447C0 6al kyl (CO ORS or OR12; 30 R and R2 aca/SEpzieandent |y
sel ected from hydrogen, Cl-6al kyl, (COORS, CO 6alkyl heterocycl oal kyl,

Cl- 6al kyl NR6R7 and Co- 6al kyl het eroaryl, 1#%herei n any Cl-6al kyl or

CO 6al kyl heterocycl oal kyl may be substituted by one or nore A, WO 03/004472
PCT/ SE02/ 01339 131 R1 and R2 may together forma substituted 5, 6 or 7

nmenber ed rce,tsen@mwllaan)om& wrghmymmgNR&mR”- @ c4RYECOFOR, mmyqe:beméd
fromN or het eroc tbonalll%_ substituted by A
or

R B MR SCONBIRS KR oTRE BE P RARIR: or SoiRler omot hyI
t fl t {/ 0, 1
b b O R TR are Ml R ION RERE T b BRCU R T, SaRef, St B, -

Cl- 6al kyl Gyl R8oalkl, B salRgINRIRIEG- ganquwwndfccuam@u&smsarm, wtheckis or 6
menber ed het eroa(cl ic ring.containin nor e, het er gat ons sel ect ed

from N5 wiP¥ & 1selkgh Seydlkeyly Gyl f/ %rfayqlg}alkxluﬁgﬁlkzl@@y& by A: R8 and
RO are 'n@p%@m&éﬂargql@cﬂ% Sk 'EE &%%&9% Cl-6al kyl; R8 and R9 may
m e

t oget her fort re terocyclic ring containing one or nore
15 het er o&'oms Reehmctogathdrriomm hlsobstmute&\,ﬁ joc b rmmmmmtlyﬂtémcyqincnglgmyt_amng

optionally substituted b s..h 6al k i S,

R ol Ryl KRB RBTISF BT aPRY EGEH Sy Nod ey Stk 5o i erecy g COREREP f or m
a 5, 6 or KHBRREY %tﬂ”h?éﬁﬁx%@éﬁphﬂa? bk loPBorf@R s@bsdtned 9?% or 20 nore

het er oat o sel gcted from N, which heterocCyclic ring be optionally

subst iPut anﬂ)R Are Rdependentlysselegtedrfrom helobeitredCHE:, é‘roe%iktﬂﬂfh QG atkgA¥.ai ni ng
one or nDr(ff)-ﬁ 1% Rfl??bmall%ﬁb?{(s} ﬁuoromethyl, difluoromethyl, trifluoromethyl,
fluoromethoxy, difluoromethoxy, trifluoromethoxy, Co-salkleR6R7, OCl-GalkleR6R7, ‘
OC.6alkylOCsalkyINR®R’, NRCOR” Cy.6alkylCO,R®, OCalkylCO,R?,
Co.6alkylCONR®R’, OC;.6alkylCONR®R, OCalkyINRS(CO)R’, Co.calkyINRé(CO)R’,

15 O(CO)NRR”, NR®(CO)OR’, NR(CO)NR’R’, O(CO)OR®, O(CO)R®, Cy.alkylCOR,
OC1.6alkylCOR®, NRS(CO)(CO)R®, NRS(CO)(CO)NR®R, SR®, Co.6alkyl(SO.)NR®R’,
OC1.6alkyINR](SO,)R7, OCy6alkyl(SO)NR®R’, Cyalkyl(SO)NR°R’,
OC6alkyl(SO)NR®R, SO3R®, Cy.6alkyINRS(SO,)NR®R’, Cy6alkyINR(SO)R’,
OC.6alkyINR](SO)R’, OCy.¢alkylSO,RS, Co.alkylSO,RS, Cy6alkylSOR®, Cy.galkyl,

20  Caealkenyl, Cygalkynyl, Co.salkylCs gcycloalkyl, Cosalkylaryl and Co.salkylheteroaryl,
wherein any Cj.alkyl, Cz¢alkenyl, Caealkynyl, Co.salkylCs¢cycloalkyl, Cpealkylaryl and
Co.salkylheteroaryl may be optionally substituted on any carbon atom by one or more A
and if said heteroaryl contains a -NH-moiety that nitrogen may be optionally substituted by
A;

25 mis0,1,2,30r4;
nis0,1,2,3or4;

R is hydrogen, C;-galkyl, Cr-salkenyl, Cr-salkynyl, Co-salkylCs- 6cycloalkyl Co-salkylaryl
Co-salkylheteroaryl, Ci-6alkyINR®R or C;-alkylCONRR’ ;
R®and R are independently selected from hydrogen, Ci-salkyl, Ca-galkenyl, C,-galkynyl,

30  Co-galkylCs-¢cycloalkyl, Co-galkylaryl, Co-salkylheteroaryl and Cl-salkleRgRg;

R®and R’ may together form a substituted 5 or 6 membered heterocyclic ring containing

one or more heteroatoms selected from N, O or S, and if said heterocyclic ring contains a



fromN, O or S, which heterocyclic ring may be optionally substituted by A
wher ei n CO 6al kyl heterocycl oal kyl defined under R5 to R12 may be

substi tutwo obpoame or 25 nore A; Ais OR6, Cl 6al kyl, COPEaBEyANBHR7, CORE
or CO2R8. 4. A conpound according to any one of clains 1 to 3, wherein Y is
CONR5. 30 5. A conpound according to ad$0one of clains 1 to 4, wherein P
is phenyl. WO 03/004472 PCT/SE02/ 01339 132 6. A conmpound according to any
one of clainms 1 to 4, wherein Pis a 5 or 6 nenbered heteroaromatic ring

cont ai ni ngN@hmoﬁn*cyttmtﬁn@attﬁfgexahmsrmes)@hemdlmubctamembyO\ or S 7 A corrpound
according too claim6, wherein P is furan or thiophene,

accor di ng & (ﬁnélrﬁ/ %%@dSPe‘@P%lwleft@(doﬁ"Fn hyAeoeenfigaikyl, @r@&eﬁﬂ lg}&’iﬁpound

according &0 0 CO_6al kyl (802) NRLR2.

10 200 A% etk %?8@%‘%%?‘%“‘ abfl %%ﬁ'&?gﬁ@tﬁﬁg 7‘15 (S02)NR R2. 11. A

conpound &camdd®’ rrga}t tmganhyr forme adf ordd membeﬁbdﬂleteﬁocymh@nmg corfRaingig one or more

CoC1 6aIthNF\’R2 grrrpigrél gccor to any,.,one of clains 1 to 11,

wherei A R eger?arsomﬁé actﬁ% PR sanfldl's ésﬁwaﬂbcmwmgs 4 Ani no- 6- {

4-[ (di nmeth azi ne- 2- car boxam de,
L %Bﬁifﬁr#é{ lﬁﬁgﬁllreg&mo) Sh be OJ@\L&MZ %6‘511%1%& By A8

3- Am no- 6- fon
- N-pyri di iR’ *Miy@ywmn Gesdtkyd o beakkeemiyl) €,- 6aIkyAym, 6mﬁky1C3-6cycloalkyI

2-[ (di et o6aﬁgyll~'a%lsHofﬁglwllhlzt%po%p%lorh 6§-k91¥\5égﬂ9n 3-yl pyrazi ne- 2- car boxam de,

20

3-"Am no- 6- ﬂlars(@lngan@ﬁqkﬁqﬁnyl ) phenyl ] - N-pyri di n-3-yl pyr azi ne- 2- car boxani de,
2- Am no- 5- (di'net hyl am no) sul f onyl ] phenyl

}
- N- pyriodi R gagd | ooy mmh@efmm&ﬁé@ﬁ e @npdfhe[e(@ych@mpg]mntwnmgwrprog,ggqrg

am o] Sandn RS ARG 0L & S BAPLASoof 691 ROk de o

-N-pyri di nNg1 ylh@tﬁtyatzlanengzmtragemaﬂobe«apﬁdimlgsulastfwte@bmse or a
pharmaceutically acceptable salt t

4- [ (4- et WYISHRIp @P&Qmalkﬁy Py&ﬁk?@hﬂ;@%ﬁyl q&)‘sﬂ]ﬂ@y]é%prdcml?ﬁléﬂy Coyalkylamyd- 2-
car boxam ¢ -£Mé}ﬁﬁ%‘€é}b£}5yl 88ined under R’ to R"! may be substituted by one or more A;

15 A is halo, nitro, CHO, CN, OR6, Ciealkyl, Cy.¢alkenyl, C;.¢alkynyl,
Co-salkylCs gcycloalkyl, ﬂuorofnethyl, difluoromethyl, trifluoromethyl, fluoromethoxy,
difluoromethoxy, trifluoromethoxy, Co.salkyINR°R”, OC;.alkyINR®R?, CO,R®, CONR®R’,
NRY(CO)R®, O(CO)R®, COR?, SR®, (SONRCR’, (SO)NR’R, SO;R®, SO,R® or SOR®,
as a free base or a pharmaceutically acceptable salt thereof.

20
3. A compound according to any of claims 1 and 2, wherein:
Z1sCH or N;
Y is CONR?;
XisCHorN; .

5 P ié phenyl or a 5 membered heteroaromatic ring containing one heteroatom selected from
OorS; |
Q is a 6 membered heteroaromatic ring containing one heteroatom selected from N;
R is Co.calkyl(SO)NR'R?, CocalkylCONRIPR !, OC) salkyINR'R?, Co.calky}(COYOR® or
OR'%:

30 R!and R? are independently selected from hydrogen, Cj-salkyl, (CO)OR®,
Co-salkylheterocycloalkyl, Ci-salkyINR®R” and Cy-galkylheteroaryl, wherein any C;-galkyl ’

or Co-galkylheterocycloalkyl may be substituted by one or more A;



30 .14. A conpound which is

3- Am no-6-[4-[ 2- (4- met hyl -1 - pi perazi nyl ) et hoxy] phenyl ] -N- (3-pyridinyl)- 2-
pyr azi necapamessvzie WO 03/ 004472 PCT/ SE02/ 01339 133 as aPCmsEib@ss or a
pharmaceutically acceptable salt thereof, or 3-Am no-6-(4- {

[ (2- met hoxy- | - net hyl et hyl ) am no] sul f onyl3} phenyl)-Npyri di n- 3-

yl pyrazi ne- 2- car boxam de hydrochl oride, 3-Am no-6- { 2,5-difluoro--4-

[ (4- et hyl pi perazin-1-yl)sul fonyl ] phenyl } -N-pyridin-3- 5

yl pyr azi n®'2ne R*hexashelRetiseh asabaiite®s 06 087 ARniberdd-Heterocyclic ring containing
3-fluoro-4-[(4-nethyl pi perazin-1-yl)sul fonyl]phenyl }-N-pyridin-3-
yl pyr azi n@ng opmopvhcigrodiemsysalesier fom Yeor O 3vhich ederoeyilig rintsiresy hesoptignally

gxgm 30 NR@/&&&EE‘B?AV' 6-[4-(pyrroli d| n- 1-yl sul f onyl ) phenyl ] pyr azi ne-2-carb

3- Anmi no- 6{{341111(1@ meer mdemaeml}sstﬂe‘cwamdrp h@mytlrﬂﬂublrcnwhﬂl, RifBroydnidthi@di, ne- 2- car bo
xam de, - 3-ethyl -4-[ (4- nmet hyl pi perazi n-1-yl)sul fonyl ] phenyl }
- N- pyr isdi rCOSaIWW BZ@H@CI Ealéélr boxam de,

3- Ami no- 6] ds 4Trret hyl pi perazin-1-yl)sul fonyl ]-3-(trifluoronet hoxy)phenyl ]
-N-pyri di n- 3-’yl pyrazi ne- 2- car boxam de, 3-Ami no- N- { ,

5-[ 3- (di matibg] ot 20) propy!l | pyridin-3-yl } -6-[4-(piperidin- | -

yl sul f onyl Sphe%é%;/razi ne- 2- car boxam de, 3-Am no-N- (

5-13-(di propyl ] pyridin-3-yl } -6-[4-(pyrrolidin-|-

yl sul f onyIRSRRERY |t ESFnREst -ée?erc&%%’dﬂl H?drog& Ci- alkgl and (CO)OR®;
3- Am no- N-{64 [(d| nmet hyl am no) nmet hyl | pyri di n-

[ (di new hyI&mmd@ sudyftogsth$rfoem plsubgsiputed b e 6 Znembeb@idaﬁwrdeychcsmgmm@mmg {

[ ( ([j?m(e? Ihgﬁ’tﬁ%l 3 %’i‘%‘%ﬁg‘?’f‘}ﬁ ﬁg}?‘/? I}ff%by@ag’}’ﬁé_hfz’tﬁgécr}’%& Lifi¢ gy be optionally

3- Ami no- GSﬁ&ﬂlefgdgjng\I in-4-yl suI fonyl ) phenyl ] - N-pyri di n- 3-yl pyrazi ne- 2- car bo
xam de,

3- Ani no- 6R[541n{1 R4 aga ingensngenthizsetected frosm hydragen ask@y el pyri di n-3-yl pyrazine
(2. Corboyige o AR RN St R ey s oo o
15 heteroatoms selected from N or O, which heterocyclic ring may be optionally substituted
by A;
R is hydrogen or Cy-salkyl;
R! is'C1-6a1kleR8R9 or Cy-salkylheterocycloalkyl;
R19 and R' may together form a 5, 6 or 7 membered heterocyclic ring containing one or
20  more heteroatoms selected from N, which heterocyclic ring may be optionally substituted
by A .
R'%is a 5, 6 or 7 membered heterocyclic ring containing one or more heteroatoms selected
from N, O or S, which heterocyclic ring may be optionally substituted by A;
wherein Cy-salkylheterocycloalkyl defined under R’ to R"? may be substituted by one or
25 more A;
A is OR®, Cgalkyl, Co.¢alkyINR®R”, COR® or COR®.

4. A compound ‘accordi,ng to any one of claims 1 to 3, wherein Y is CONR’.

30 5. A compound according to any one of claims 1 to 4, wherein P is phenyl.



car boxam de, 3-Am no-6-[4-({ [2-(dinmethylam no)-1-nethylethyl] amno }
sul fonyl ) phenyl ] -N-pyridin-3- 30 yl pyrazi ne-2-carboxam de,

3- Ani no- Nwpysioadsm2 3- yl - 6- (4-{ [(3-pyrrolidin-1-ylpropyl)arChSEs2of3anyl
} phenyl ) pyrazi ne- 2-carboxam de, WD 03/004472 PCT/ SE02/01339 134 6- {
4-[(4- Acetyl pi perazin-|-yl)sul fonyl ] phengp }

-3-am no- N- pyri di n- 3-yl pyrazi ne-2- carboxam de, 2-Am no-5- {

4-[ (4-net hyl pi perazin-1-yl)sul fonyl ] phenyl } -N-[4-(pyrrolidin-I-

yl met hyl ) pg/rA ébpodmil |a]:£Hr8ﬂ%'t(5‘ 8o oiﬁ:lén@‘m t89; @hél@lnjiﬁ is a 5 or 6 membered
[ 2- (di methyl ami no) ethyl I (ethyl’) am nol . car bonyl phenyl )-N-pyridin-3 -

yl pyr azi néeterearpmetiariing eont@nimg ane-o6 nfofe hétel[oa[omS(s@lermtllf;dmN Aodrd.opyl ]
(et hyl ) am no] car bonyl }phenyl)-N-pyridin-3- ylpyrazi ne-2-carboxam de,
3- Ami no- 6- [ 4- (1] 3- (di net hyl am no) propyl] am no)

car bonyl) ph@ﬂ&drhpdﬂn&)é&écﬂﬂﬂﬂg@o clhfin ¥ PYERE MR-fAran @ BAY %@n
3- Ami no- N- pyri di'n-3-yl [ (2- pyrrolldln | -ylet )amno]carbonyl

}phenyIS) pyrazi ne- 2-car boxam de, 3- Am no- N-pyrl di n- 3- yI 6-(4- { [(3
pyrrolidi am nol car Iip r.azi ne- 2-carboxam de,
18750 At ndb & Foro R 3ERrtin B, DL Ry o AnF el i B

car bonyl ) phenyl ] - N-pyr| di n-3- yl pyrazi ne-2- car boxan de, = 3- Am no- 6- [ 4- ({
[ 2- (di met hyl ami no) - 1-met hyl et hyl] amino } carbonyl )phen N-pyri din- 3-
yl pyr azi ne‘y nggﬁ@%dmglqs\mm@e@uf[q&mw 1 to §, wherein R is o_salkyl(%OZ)NR R
[ 3- (4- net hyl pi perazin-1-yl)propyl]am no } carbonyl)phenyl]-N pyridin-3- 20
yl pyrazi ne- 2- carboxam de, 3-Am no-6-(4- f [(2-piperidin-I|-ylethyl)am no]
car bonyl  }iohanyoimpobkgyedodding B> slhipy  azhereinR isq8ONRIRF de,
3- Amino- N-pyri-din-3-yl-6- 14-[(4-pyrrolidin-I -ylpiperidin- |
-yl ) carbonyl ] phenyl }pyrazi ne- 2-carboxam de,
11. A compound according to any one of claims 1 to 8, wherein R is OC1-6alky1NR1R2.

12. A compound accbrding to any one of claims 1 to 11, wherein R is in the 4 position.
15
13. A compound which is
3-Amino-6-{4-[(dimethylamino)sulfonyl]phenyl }-N-pyridin-3-ylpyrazine-2-carboxamide,
3-Amino-6-{3-[(dimethylamino)sulfonyl]phenyl }-N-pyridin-3-ylpyrazine-2-carboxamide,
‘3—Amino-6—{2—[(dimethylamino)sulfonyi]phenyl}-N-pyridin—3-ylpyrazine-Z-carboxarnide,
20 3-Amino-6-[4-(aminosulfonyl)phenyl]-N-pyridin-3-ylpyrazine-2-carboxamide,
2-Amino-5-{4-[(dimethylamino)sulfonyl]phenyl }-N-pyridin-3-ylnicotinamide,
3-Amino-6-(4- {[(3—morphohn -4-ylpropyl)amino]sulfonyl } phenyl)-N-pyridin-3-ylpyrazine-
2-carboxamide or
3-Amino-6-{4-[(4-methylpiperazin- 1—yl)su1fonyl]phenyl}~N— yridin-3-ylpyrazine-2-
25  carboxamide
as a free base or a pharmaceutically acceptable salt thereof, or
3-Amino-6-{4-[(4-methylpiperazin-1-yl)sulfonyl]phenyl} —N-pyridih-B-ylpyrazine—2~

carboxamide hydrochloride.

30 . 14. A compound which is
3-Amino-6-[4-[2-(4-methyl-1-piperazinyl)ethoxy]phenyl]-N-(3-pyridinyl)- 2-

pyrazinecarboxamide



25

4- Am no-4' -[ (4-nmet hyl pi perazin-1-yl)sul fonyl]-Npyridin-3-yl-1,1"-bi phenyl -
3- car boxwwiodm)4432 Am no- 6-[4-[[[ 2- (4- nor phol i nyl ) et hyl ] amPe@]SE02/01339

car bonyl ] phenyl ] -1V-(3-pyridinyl)- 2- pyrazi necarboxam de, tert-Butyl
4-[2-(4-{ 5-am no-6-[(pyridin-3-ylan no)ldarbonyl ] pyrazin-2- 30 yl }
phenoxy) et hyl ] pi perazi ne- | -carboxylate, tert-Butyl 4-[2-(4- {

5-am no- 6-[ (pyridi n-3-yl am no) car bonyl ] pyrazi n-2-yl) -2, 5-

di f | uor ophesraoixse) ledser gt 4 phapmneaitinally dcceptabloaaly timtedf, MO 03/ 004472

N pyr i di i SRR Gk Hemaihox il s oD arara Ny Pherpa - poidin-S- <!
5- am no- 6- G dinea3s i | ] pyrazin-2-yl }-2- furoyl)pi perazi ne-
| -car boxﬁlg@é?ﬁlg Z&aior?ikh%m& lh%%%i am noet hyl ) am no] sul fonyl }

- 3- (tri f I ubromeoi6eid]-diflmayd-F-{4-pythyttiper8inyl-dysoHanyl iphen dboyadmede or

4-{5- Am no- 6- [ (pyr.i din- 3- m no) car ponyl ] pyrazi n-2-yl } benzoic acid, as a
free bdse P@%ﬁ‘&r%@éﬁﬁ@bﬂd&%@%’gﬂm e salt thereof, or 3-Anino-6-(4- f
T e B3 g s o173
[|3- (4- met mlgjaiamf)@zdad.;oglam;qpldbypmﬁ)mqdga,m' goA}_ sul L?nyl _)ghengl ] I Népzlzfi ?i n- 3-
yl pyrazi ne- 2- car boxanm de hydrochl ori de, 3-Am no-N pyridin-3-yl-6-(4-
[(2-pyrrolidin-1 -ylethyl)amno] sulfonyl }phenyl)pyrazine- 2-carboxam de

hydrochl orisde, co&ﬁpo’im&\ﬂdhﬁ&ri@-u-(f [ 2- (di met hyl ami no) propyl ] am no }
sul fonyl ) phenyl ] -N-pyri di n- razi ne- 2- car boxam de hydrochl ori de,

3- vyl
3+ Ani nb- 63 Aminp sy £ HelhERyRHy Y ISR HoPSeY Iygazine-2-carboxamide,

phenyl) - Nepyri.din-3- vl.oyr az| ; e Ay | de '

e i S

sul f onyl ) @ramyihd-6N-3pathyich-[(43nsthyipipezdzive 1 -34)s@iBoryip hensdprivdeyridiy-Arydsyrhging-de,

3-Am no-6-(4- { [ [.2-(dinethylam no)ethyl] (ethyl) am no] sulfonyl

} phenyl ) - N-RRFPPXATHGS - _ '
3-Amino-6-[4-[(4-methylpiperazin-1-yl)sulfonyl]-3-(trifluoromethoxy)phenyl]-N-pyridin-

15 3-ylpyrazine-2-carboxamide,
3-Amino-N-{5-[3-(dimethylamino)propyl]pyridin-3-yl}-6-[4-(piperidin-1-
ylsulfonyl)phenyl]pyrazine-2-carboxamide,
3-Amino-N-{5-[3-(dimethylamino)propyl]pyridin-3-yl}-6-[4-(pyrrolidin-1-
ylsulfonyl)phenyl]pyrazine-2-carboxamide,

20 3-Amino-N-{4-[(dimethylamino)methyl]pyridin-3-yl}-6-{4-
| [(dimethylamino)sulfonyl]phenyl}pyrazine-2-carboxamide,
3-Amino-N- {4-[3-(dimethylamino)propyllpyridin-3-yl}-6-{4-
[(dimethylamino)sulfonyl]phenyl }pyrazine-2-carboxamide,
3-Amino-6-[4-(morpholin-4-ylsulfonyl)phenyl]-N-pyridin-3-ylpyrazine-2-carboxamide,

25 3-Amino-6-{4-[(4-ethylpiperazin-1-yl)sulfonyl]phenyl }-N-pyridin-3-ylpyrazine-2-
carboxamide, ‘ 4
* 3-Amino-N-pyridin-3-yl-6-(4-{ [(2-pyridin-2-ylethyl)amino}sulfonyl } phenyl)pyrazine-2-
carboxamide,
3-Amino-6-[4-({[2~(dimethylamino)-1-methylethylJamino } sulfonyl)phenyl]-N-pyridin-3-

30 ylpyrazine-2-carboxamide, -
3-Amino-N-pyridin-3-yl-6-(4-{[(3-pyrrolidin-1-ylpropyl)amino]sulfonyl } phenyl)pyrazine-

2-carboxamide,



yl pyrazi ne- 2- car boxam de hydrochl ori de, 3-Am no-6-[4-({

[ 3- (di net hyl am no) propyl ] am no } sul fonyl) phenyl]-N-pyridin-3-

yl pyrazi reod3pespxam de hydrochl oride, 25 3-Am no-6- {  PCT/SE02/01339
3-met hyl - 4-[ (4- met hyl pi perazin-1-yl)sul fonyl ] phenyl } -N-pyridi n-3-

yl pyrazi ne- 2- car boxam de hydrochl ori de, 134 Am no-6- {

2-[ (4- met hyl pi perazi n-1-yl)sul fonyl ] phenyl } -Npyridin-3-ylpyrazi ne-2-
car boxam de hydrochl ori de, 3-Am no-6-{

3-[ (4- net h’y{Lp[(p%&zylprpérayin}By])ixﬂfwb’]]pﬂmenyy}l 3Jamine-Pypyirdin3 3Apyrmitiaz+ ne- 2- 30
car boxam de hydrochl ori de, 3-Am no- 6-

2- et hyl - A?a{bP Wﬂehyl p| perazin-1-yl )sul fonyl ] phenyl -N-pyridi n- 3-

5 no- 67 AT P3G AR AU RO HE R 40 £ BRI 0135 13
sul fonyl) }&ﬂ(at&lyl)pymndnﬁﬂmmtmﬁmhbnyl ]- N-pyridin-3-yl pyrazi ne-2-car boxam de

[ 2- (GPmeCrpri Rty fpringistha] ctopamyrolgarionst)phenyl)-V-pyridin 3-

(trifluor r@gﬁgh%ﬁj@,}(g&ud@- pyridin-3-yl pyrazi ne- 2- car boxam de
hydr ochl or’i

3- Ani no- 6SEAnﬁmoaréffé{{Ih[@l-(ldlrp@hﬁzmnmlPWPMi(m’ndthbﬂMHQ}Célfopnjlﬁphrmgo})"é‘i pytidipkeny! | -
N pyridi n#ﬁ? g%?ambne 2: car boxam de hydrochl ori de, 3-Am no- 6-
[ 4-] 2- (di Wﬁ%//ﬁ ¥8Y°CEABKY] phenyl |- N- (3- pyri di nyl ) - 2- pyr azi ne- car boxami de

hydr ochl oni Afino-6-[4-({[3-(dimethylamino)propylJamino } carbonyl)phenyl}-N-pyridin-3-
3- Am no- 6- 5:13%[2 (4- m)rpﬁ]ol i n};/ | ) et I())x%.ﬁpheny? 8’3ppyry|]d| r%y l) -

2- pyr afi netRriaReica®oxp®idey dr ochl ori de, 3- Ani no- 6- [ 4- |

[ [2- (di metshy| am Rﬁ%}gfdh‘%u % _(QY{ 5@%&1@%&%%@%&H9%$ﬂ8 chbonQ%pR% i)SM%

2- pyr azi nécar boxa

2-f 1 uor o- Q-cﬁa(rlébmhdiul pi perazin-1-yl)sul fonyl] phenyl } -N-pyridin- 3-

yl pyrazi ne- 2-car boxan de hydrochl oride, 15 3-Am

5-fi uoro- 2 %@ew\f DY S A OHg U 3p%)ﬂ§¥1dh‘1 i &ngxip%lﬁylcrm%ﬁwhw&pwmar n- 3-
yl pyrazi ne- (,2a ef@m de hydrochloride, 3-Am no-6- { :

2, 5-di met hyl - [ 4-rret hyl pi per azi n-1-yl ) sul fonyl ] phenyl } -N-pyridin-3-

yI pyr azi né-Amiar-bdsk4 hi2edirhgtblylamiopethylgamino }carbonyl)phenyl]-N-pyridin-3-

' ylpyrazine-2-carboxamide,
3-Amino-6-[4-({ [2—(dimethylamino)— 1-methylethyl]amino } carbonyl)phenyl]-N-pyridin-3-
ylpyrazine-2-carboxamide,
3-Amino-6-[4-({[3-(4-methylpiperazin-1-yl)propyl]amino} carbonyl)phenyl}-N-pyridin-3-
20 ’ylpyrazine—2—carboxamide,
3-Amino-6-(4-{[(2-piperidin-1-ylethyl)amino]carbonyl } phenyl)-N-pyridin-3-ylpyrazine-2-
carboxamide,
3-Amino-N-pyridin-3-yl-6-{4-[(4-pyrrolidin-1-ylpiperidin-1-yl)carbonyl]phenyl } pyrazine-
2-carboxamide,
25 4-Amino-4'-[(4-methylpiperazin-1-yl)sulfonyl]-N-pyridin-3-yl-1,1'-biphenyl-3-
carboxamide,
3-Amino-6-[4-[[[2-(4-morpholinyl)ethyl]amino]carbonyl]phenyl] —N—(3—pyridinyl)- 2-
pyrazinecarboxamide,
tert-Butyl 4-[2-(4-{ 5-amino-6-[(pyridin-3-ylamino)carbonyl]pyrazin-2-
30 yl}phenoxy)ethyl]piperazine-1-carboxylate,
tert-Butyl 4-[2-(4-{5-amino-6-[(pyridin-3-ylamino)carbonyl]pyrazin-2-y1}-2,5-
difluorophenoxy)ethyl]piperazine-1-carboxylate,



3- Ami no- 6-
[ 4- (2- pi peridin-1-ylethoxy)phenyl]-Npyridin-3-yl pyrazi ne-2-carboxam de 20

hydr ochl owDda/004472 PCT/SE02/01339
3- Ami no- 6-[4-(2-pyrrolidin-1-yl ethoxy)phenyl]-N pyridin-3-yl-pyrazi ne-2-car
boxam de hydrochl oride, -3- Am no- 6- 135 '

[ 2, 5-di fl uoro-4-(2-norpholin-4-yl et hoxy)phenyl]-Npyridin-3-yl pyrazi ne- 2-
car boxam de hydrochl ori de, 25

3- Ami no- 6- iAn[lﬁélﬁﬂ{%t[gxlhmtmélﬁﬁlbﬁuﬂfowljtﬁﬁﬁlzomlﬁ@?ﬁ&ﬁ)ﬂlﬁ -yiyyR¥ k& n- 3-yl pyr azi

ne- 2- car boxam de hydrochlorid
3- Am no-' &atbbxam@ﬂetl uor o- 4- ( 2- pyrrol | d| n-1- yI et hoxy) phenyl ] - N- pyri di n-3

264 mot o SISl TaTHy ] G RV et R RO TR )2 pyr 1 i ne3- 30

yl pyr azi nefugg,q:)?f@pggﬁ{g_li@alby iaehl or| de, 3- Am no-6-{
2- et hyl net h Iplperazm 1- i/ Lfthox y] phenyl }-N-pyridin-3-
sgdo

yI pyr azi ne-Amiae-Hdsd Qd@nmydhmbmmp nyAD 36Qyifearareiipey)p8end)-yi8adin-337

- Am no- 5- 4- Ler azin-1-yl)sul fonyl ] phenyl }
-N—pyr| di ryléyrapkéé gFD hydrochl oride, 3-Am no-6- { 4- |

(4-met hyl pi-pRAadihe-6- U( yridu) 3sy1érﬁma)da}bombﬂﬂyﬂazlh 2-Mbbrrofdaeid,ol i din- | -
yl met hyl )pyrl di n- 3- yllj)pyra2| ne- 2- car boxam de hydrochl oride, 5

3- Ani no- 6-32 fze aﬁqQro%haameffffyﬁwmwwt&bly%lmhetﬂerphenw] N-[4-(2-pyrrolid

L2, 5 11 oo B b B o ARG DU A Bl PR "
yl propyl ) pywyrdzine-3-catjopgmide ydsdhaidboxanm de hydrochl ori de, A

3-A 6- 5-diflu di 1- | | f |
5~ (3 pyr RO ey Bseert AP S hepN g in 3-

hydr ochl oridlgszine-2- carboxamlde hydrochlorlde
3- Ami no- 6-[ 4- (pi peridi n-1-yl sul fonyl ) phenyl]-N-[5-(3-pyrroli di n- 1- yl propyl)

pyri di n- 3-3- &h]lmffvalzyrnhl_a—z_}d-f&@eé{é{hpyteolhym-rle}dtmg)})ammo]sulfonyl}phenyl)pyr_am_ne—

)1 oul fony e g PPt aF bosar e hydr ochl of i de, 15 oo

3- Ami ng- N3 Anfiro- 6;{11!(Pﬂ?j—@irﬁetﬂly]ﬁhﬂd)yﬂob?ﬂimﬂlb@mﬁfo&’lkli)plﬁm[yﬂ =Npyhdial3-di n- | -
ylpyrazine-2-carboxamide hydrochloride,
3-Amino-6-(4-{[isopropyl(2-methoxyethyl)amino]sulfonyl } phenyl)-N-pyridin-3-
ylpyrazine-2-carboxamide hydrochloride,
3-Amino-6-[4-({[2-(diethylamino)ethyl]Jamino } sulfonyl)phenyl]-N-pyridin-3-ylpyrazine-2-

20  carboxamide hydrochloride, ‘
~3-Amino-6-(4-{[ [2-(dimethylamjno)ethyl] (ethyl)amino]sulfonyl }phenyl)-N-pyridin-3-

ylpyrazine-2-carboxamide hydrochloride,
3-Amino-6-[4-({[3-(dimethylamino)propyl]amino } sulfonyl)phenyl]-N-pyridin-3-
ylpyrazine-2-carboxamide hydrochloride,

25 3-Amino-6-{ 3-methyl-4-[(4-methy]piperaz\in—'1 -yl)sulfonyl]phenyl }-N-pyridin-3-
ylpyrazine-2-carboxamide hydrochloride,
3-Amino-6-{2-[(4-methylpiperazin-1-yl)sulfonyl]phenyl}-N -pyridih-3-ylpyrazine-2—
carboxamide hydrochloride,
3-Amino-6-{3-[(4-methylpiperazin-1-yl)sulfonyl]phenyl}-N-pyridin-3-ylpyrazine-2-

30  carboxamide hydrochloride,
3-Amino-6-{2-methyl-4-[(4-methylpiperazin-1-yl)sulfonyl]phenyl }-N-pyridin-3-

ylpyrazine-2-carboxamide hydrochloride,



yl sul fonyl ) phenyl ] pyrazi ne- 2- car boxam de hydrochl ori de,

3-Am no-N-[4-(3-pyrrolidin-1-yl propyl)pyridin-3-yl]-6-[4-(pyrrolidin- | -
yl sul f onyWpphemalrd pyr azi ne- 2- car boxam de hydrochl ori de,  PCT/SE02/01339

3-Am no-N-[4-(pyrrolidin-1-ylmethyl)pyridin-3-yl]-6-[4-(pyrrolidin- | 20
yl sul fonyl ) phenyl ] pyrazi ne- 2- car boxam d&3éydr ochl ori de,

3- Ami no- N-{4-[ (di net hyl am no) net hyl ] pyridin-3-yl }-6-[4-(pyrrolidin-|-

yl sul f onyl ) phenyl ] pyrazi ne- 2- car boxam de hydrochl ori de, 3-Am no- N-{

4-[ (di et h&yAﬁm’nquIM{[B}(Hllnﬁ)athyldixﬁho'?ethjll]&mn@}sﬁﬂ‘oﬁjﬂb-@e(tmﬂﬂ.ldﬂozml:thoxy)phenyl]-

yl sul fonyl ) phenyl ] p razi ne- 2- car boxam de hydrochl ori de
3- Ani no- 6{-Bytidifgryl Eyllafme‘r?’e‘f%mxﬁffb@?%}ﬁ?ﬁh eriesul f onyl ] phenyl }-N-pyri di n-3-y

| pyrazi ne

[ (4- et hyl p%pg@;é’%?gﬁzgﬁrﬁ%f 01%3911 Ogéhgﬁ?thgpuor o&reu?%o@) phenyl ] - N-pyri di n-
3-yl pyraz |(mffh12fozmtlhmoyc)phedyl]hv-@ynmlnlaayhpglﬁzlne 2-carboxamide hydrochloride,
3Amn06[41(?2 )amno]sulfoE(

b3l (LB 1 PUTBIE O BHAC Ry 1 o) 26 upgsmmeth yibenytio i -de
hydr ochl oy .

4- Am no- 4' l[ 4zmr$e% Carbgi(?)nélrdgzhy(rilmfhl;/)flg%l fonyl]-N-pyridin-3-yl-1,1"-Dbiphenyl -3
- car boxasAmirvy@H 42 dimethy]anvifo B8R QIpATRy | PETESEORIDA B 3P yrak At -cArbdnhindded- {

4-[(4-nmeth Iﬁp%i}iﬂer.%ezi n-1-yl)sul fonyl ] phenyl } -N-[4-(pyrroli d| n- | -
yl et hyl )[5%1 ’yl ] ni coti nam de hydrochl ori de,

3- Ani no- Napy il Biads- ﬁro[-ﬁhofhﬂyl)étﬁbi}qpﬁbh%]Wa?fﬂpﬂ/ﬁ&‘i)ﬁ&?)Pﬁl-%wéz]rﬁ&’zfr@@ﬂaﬁﬁdg carb

oxam de hydrochl ori de,
3- Ani - GthILOGIPiPp@m di n- 1 yl sul fonyl ) phenyl ] - N-pyridi n-3-yl pyrazi ne- 2-carbo

i(ﬁleosrel di n- ;qgl 4 ﬂf%é‘%ﬁ’egﬂé'ﬂ]%mgiﬁwm%&??@ﬁ é Odlgﬂpfle VHARESIN b oy

3- Ami no- 62[pyrz(zzne|aaribek§fﬁid6h§zdwcﬁloh1@k§y) phenyl ] - N-pyri di n-3-yl pyrazi ne- 2- car bo
xam de iqQ hydrochloride, 3-A

[ 2, 5-di f| doh@ine-¢ éZﬁusgréiiﬁlnmfﬂylmwww @fibﬁ&qulylmmpwlu}d\’ ayRdipt3pyr azi ne- 2-
car boxami Qﬁ)y%g{e%%rgw(ﬂﬁde hydrochloride,

15 3-Amino-6-{5-fluoro-2-methyl-4-[(4-methylpiperazin-1-yl)sulfonyl]Jphenyl }-N-pyridin-3-
ylpyrazine-2-carboxamide hydrochloride,
3-Amino-6-{2,5-dimethyl-4-[(4-methylpiperazin-1-yl)sulfonyl]phenyl }-N-pyridin-3-
ylpyrazine-2-carboxamide hydrochloride,
3-Amino-6-[4-(2-piperidin-1-ylethoxy)phenyl]-N-pyridin-3-ylpyrazine-2-carboxamide

20  hydrochloride,
3-Amino-6-[4- (2—pyrrohd1n 1-ylethoxy)phenyl]}-N-pyridin-3-yl-pyrazine-2- carboxamlde
hydrochlonde '
3-Amino-6-[2,5-difluoro-4-(2-morpholin-4-ylethoxy)phenyl]-N-pyridin-3-ylpyrazine-2-
carboxamide hydrochloride,

25 3-Amino-6-{4-[(4—rnefhylpiperazin-1-yl)carbonyl]phenyl}-N—pyridin-3-ylpyrazine—2—

_carboxamide hydrochloride, '

3-Amino-6-[2,5-difluoro-4-(2-pyrrolidin-1- ylethoxy)phenyl]-N—pyrxdm 3- ylpyrazme -2-

carboxamide hydrochloride, ‘

3-Amino-6-{2,6-dimethyl-4-[2-(4-methylpiperazin-1-ylethoxy]phenyl } -N-pyridin-3-
30  ylpyrazine-2-carboxamide hydrochloride,

3-Amino-6-{2-methyl-4-[2-(4-methylpiperazin-1 yl)ethoxy]phenyl}~N—pyr1d1n 3-

ylpyrazine-2-carboxamide hydrochloride,



3- Ami no- 6- [ 5- (pi perazi n- |

-yl carbonyl)-2-furyl]-Npyridin-3-yl pyrazi ne-2-carboxam de hydrochl ori de
or 15 3- ANDreAON47E 5-[ 3- (di net hyl am no) propyl ] pyri di n- 3- yIPCI/SE02/01339
-6-[4-(piperidin- | - ylsulfonyl)phenyl]pyrazi ne-2-carboxam de

hydrochl ori de. 16. A conpound which is 1¥rt-Butyl 4-[(4- {

5-am no-6-[ (pyridin-3 -yl am no)carbonyl ] pyrazi n-2- 20 yl

} phenyl ) sul fonyl ] pi perazi ne-1| -carboxyl dte, 3-Am no-6-(4-1

[ met hyl ( 12rmhmbL51y41[@Lmeth5» ﬂethﬁ@rumhuwlmewn}zv _pYgdmnl3-yh¥idevihdide- 3-

yl pyrazi ne- 2- car boxam de,
[ met hyl ( 1hidropdepdger i di n- 4- yl ) ami no] sul fonyl }phenyl)-N-pyridin-3-

I 5 3- A
! et AR B B Rt SR ohemahY - i i o-
yl pyr azi n@hﬁetﬁ Dp@wm%pyﬁtzﬁi&%@arﬁoxa{mlde hydrochlorlde
4-1 (4- nmet hyl - -di azepan-1 é[y car bonyl ] phenyl -N-pyridin-3-yl pyrazi ne- 2-

car boxani éeAmHloﬁ@r%ird uorg-4f ﬁé}cl‘ﬂiw](XB%@HY@PWM]OM[&@-P&H@W@& no] car bonyl

0 no. o3 B R KR B RSB REARAEL ony

} phenyl ) - BkAnyiriods- (2, 8-dify opy-a yﬁeh«ﬂnqaylbmmyl)g@anty}?t?lv?&(Q%ﬁr}zadlﬂqr/ SE02/ 01339
ne am no

1393Amn06 4{@ 1-ethyl pyrrolidin

car bony! ) pIREPRILPY B&VHPWWG‘?FW‘?%Z"F%@ by deoshsidgni de, 3- Ani no- 6- (4-1
thyl (1 I 3-

T a2 RS AL O b PAREEIs et 1

[ (1-etbyl pippemyil by ridia- 3,fyl)]ptymno¢daaakimmh)}1¢ﬂ1mdydc)ﬂdﬁqﬂyrl di n- 3-yl pyrazi ne- 2-
car bonyl ) ARERPPTE R Byt 1y Dt YL et by e 2. |
[ (4- { 5-¢@ ]T%)}Hﬁzﬁe fz(d%dxﬁhﬁu&ryxalr@m&@ecar bonyl ] pyrazi n- 2-yl ‘

} phenyl) sul fonyl (tert-butoxycarbonyl)am no } ethyl carbamate or
3-Amino-N-[5- (3-pyrrohdm 1-ylpropyl)pyridin-3-yl]-6-[4-(pyrrolidin-1-
ylsulfonyl)phenyl]pyrazine-2-carboxamide hydrochloride,

15 3-Amino-N-[4-(2-pyrrolidin-1-ylethyl)pyridin-3-yl1]-6-[4-(pyrrolidin-1-
ylsulfonyl)phenyl]pyrazine-2-carboxamide hydrochloride,

~ 3-Amino-N-[4~(3-pyrrolidin-1-ylpropyl)pyridin-3-yl]-6-[4-(pyrrolidin-1-
ylsulfonyl)phenyl]pyrazine-2-carboxamide hydrochloride,
3-Amino-N-[4-(pyrrolidin-1-ylmethyl)pyridin-3-yl]-6-[4-(pyrrolidin-1-

20  ylsulfonyl)phenyl]pyrazine-2-carboxamide hydrochloride,
3-Amino-N-{4-[(dimethylamino)methyl]pyridin-3-y1}-6-[4-(pyrrolidin-1-
ylsulfonyl)phenyl]pyrazine-2-carboxamide hydrochloride, »
3-Amino-N-{ 4-[(dimethylamino)methyl]pyridin-3—yl }-6-[4-(piperidin-1-
ylsulfonyl)phenyl]pyrazine-2-carboxamide hydrochloride,

25 3-Amino-6-{3-ethyl-4-[(4-methylpiperazin-1-yl)sulfonyl]phenyl }-N-pyridin-3-ylpyrazine-
2-carboxamide hydrochloride,
3-Amino-6-[4-[(4-methylpiperazin- 1-yl)sulfonyl]-3—(triﬂuoromethdxy)phenyl]-N-pyridin-
3-ylpyrazine-2-carboxamide hydrochloride,
3-Amino-6-[4-{[(2-aminoethyl)amino]sulfonyl }-3-(trifluoromethoxy)phenyl]-N-pyridin-3-

30  ylpyrazine-2-carboxamide hydrochloride, V
4-Amino-4'-[(4-methylpiperazin-1-yl) su}fonyl] -N-pyridin-3-yl-1,1'-biphenyl-3-

carboxamide hydrochloride,



3- Am no- 6-[ 4-[ (1- et hyl - 3- pyrrolidinyl)oxy] phenyl]-N-(3-pyridinyl)- 2-
pyrazi necar boxam de, as a free base or a pharmaceutically acceptable salt
t her eof , WO 030MaTN0-6- { 4-[(4-nethyl -1, 4-di azepan- 1-yl ) secirsryt/§i3benyl }
-N-pyridin-3-yl pyrazi ne-2- 15 car boxam de hydrochl ori de or 3-Am no-6-[4-(f
[ (1-ethyl pyrrolidin-2-yl)nmethyl]am no } 138l fonyl)phenyl]-Npyridin-3-

yl pyrazi ne- 2- car boxam de hydrochl oride. 17. A pharnmaceutical formulation
conprising as active ingredient a therapeutically -20 effective anmount of

the conpoybAnho-3NY%-[RRetylSib&hh-11yhRfblylifheAPS QEI AL RFO1MiIA-D- |
phar maceut i cal I}>j/ acceptable diluents, excipients or irert carriers. 18.
The phar mybeethybpyridins mllnigotioamédedyddichlpride, cl aim 17 for use in the

preventi o nd/ o tre t.,of conditiagns.associ at.ed w t | ycogen

Bynt hase.RrAREASY-ysees T B e A R P et 2 BV 0 1 ai m
17 for useytfchideidpr evention and/or treatnment of Parkinson's Disease,

Front ot enporal denentia Parkinson's Type, Parkinson denentia conplex of
Gaum Bl V 3démirn-p-d4-(eiperedind sylswlfanyhebevillal enridiect-yinymzing-2ucatbgnghide

pat hol ogi %gdror%ﬁ%?ﬁi@ ophic lateral sclerosis, corticobasal degeneration,
denenti a pugi I'Ca, 30 Down syndrone, Huntington's D sease,

post enceprseAﬂﬁIi;cs:wa@apmﬂﬁi1sgx1su1|ﬁcsrggypﬁsxs}i1yw-;gmrnaw@ﬂ;@@ﬁn@@lcatboxBinﬁié' S
D sease Ni_emann-Pick's Di sease, stroke, head trauna and other chronic
neur odegeh¥fEchlpEdsi seases, Bipol ar Disorders, affective disorders,

depr essi on, )3 044 Tf 34 :Nisz Nl S, iLlhve

di sor der s? )/peooﬁ§ [g%ﬁ‘%%agm §§?§%§,}é§éﬁﬂ&?\gg%€c§§ 3?1’2@?%%2‘% ?y?aqﬁ(g{}ibﬁa 0ss or
cont r aceptydwchieddeat i on. 20. The pharnaceutical fornulation according to
claim17, for use in the preyention an r 5 treatnment  of denentia or

Al zhei mer '3§gﬁ%§‘£%g‘d§?‘%°f é(2|iiHB?fﬁ€B'e’ﬂ%@‘QP‘Y)PB?%‘EI"&tRY&ﬂﬂﬁéE:Y Y&%ﬁe‘?‘o claim
17, for uggbbRahi®e npiRVEBEION and/or treatnment of diabetes. 10 22. A
conpound as defined’in any one of clains 1 to 16 for use in therapy. 23.
The conpodndimam-edFripetazin-leylainhoad)-Refnrylby-pynidir 2 yéprazine-2rdyboxamideat ment

of condi iy&)rr(l)%h%%aggri ated with gl ycogen synthase ki nase- 3.

15 3-Amino-N-{5-[3-(dimethylamino)propyl]pyridin-3-yl }-6-[4-(piperidin-1-
ylsulfonyl)phenyl]pyrazine-2-carboxamide hydrochloride.

16. A compound which is
tert-Butyl 4-[(4-{5-amino-6-[(pyridin-3-ylamino)carbonyl]pyrazin-2-

20  yl}phenyl)sulfonyllpiperazine-1-carboxylate, “
3-Amino-6-(4-{ [methyl(1-methylpyrrolidin-3-yl)amino]sulfonyl } phenyl)-N-pyridin-3-
ylpyrazine-2-carboxamide,
3-Amino-6-(4-{[methyl(1-methylpiperidin-4-yl)amino]sulfonyl } phenyl)-N-pyridin-3-
ylpyrazine-2-carboxamide,

25 3-Amino-6-(4-{[3-(dimethylamino)pyrrolidin-1-yl]sulfonyl } phenyl)-N-pyridin-3-
ylpyrazine-2-carboxamide,
3-Amino-6-{4-[(4-methyl-1,4-diazepan-1-yl)carbonyl]phenyl } -N—p'yridin—3—ylpyrazine—2-
carboxamide, ' -
3-Aminq-6-'(4-{ [methyl(1-methylpyrrolidin-3-yl)amino]carbonyl } phenyl)-N-pyridin-3-

30 ylpyrazine-2-carboxamide, ‘
3-Amino-6-(4-{[3-(dimethylamino)pyrrolidin-1-ylJcarbonyl } phenyl)-N-pyridin-3-

ylpyrazine-2-carboxamide,



15 24. The conpound as defined in claim22 for use in prevention and/or
treatnent of Parkinson's D sease, Frontotenporal denentia Parkinson's
Type, Parwongom4denentia conplex of Gaum H V denentia, @®CISRSBG1394 th
associ ated neurofibrillar tangle pathologies, anyotrophic |ateral
sclerosis, corticobasal degeneration, dé¥entia pugilistica, Down syndrone,
Huntington's Di sease, postencephel atic parkinsoni sm progressive 20
supranucl ear pal sy, Pick's D sease, N emann-Pick's D sease, stroke, head
trauma angd-AQtdied-6-[441{ [(PERypeHORGRIBNBinets ] [dnsfd s8BonyBipheh Al-NDhEfigler S,
affective disorders, depression, schizophrenia, cognitive disorders, Type
| and Typ&lnwazdngbsedexamidgpet i ¢ neuropathy, hair 1oss and contraceptive

medi cati on,_ 2% : iMn I [ r '

o event | on-ARES ¢ e RRTPAAReR b At o Ep B RS honyBrrtiBalel, o
conmpound &¥pydefineredaiboxahidem 22, for use in prevention and/or treatnent of
di abetes. 30 WO 03/004472 PCT/SEQ2/01339. 141 27. The use of a conpound
defi ned i R-AMnGhRg4d(lethylpigeridipg-ylgpmigologebonyli pheny DoV ®yEfings -y RVEzernt
for the usgdoR. L prevention and/or treatnment of conditions associated
with glycogen synthase kinase-3. 5 28. The use of a conpound as defined:in
any of cl &-fmiro-6-¢4-1{2#(h-mdikeylppmelidin2uylietiof] Jaminoediboay@piienty s V-pledin-3-
prevention. and/or_treatnment of Parkinson's Di sease, Frontotenporal

derenti a ﬁ‘g’ryﬁ‘i‘%%ed%‘cé%‘? 9Cpar ki nson dermentia conpl ex of Gaum HV

dementi a, ;.4ipwease (zwi{5-Qmﬁﬁﬁél?ép%ﬁﬁl-ﬁ?%ﬁﬁbﬁéﬂobﬁﬁ]"py}&'i‘;&lb?yl ARPH Q@R -
amyotrophic lateral sclerosis, “cortiCobasal dedgenération, ‘denenti a
pugi | i1gt i ¢egre-doxycespadylpameino Mikitlearheamateor Di sease; 10 post encephel atic

b cic o b oA B T RS A B R SGegenat ve.
di seases, pﬁfﬁmeairboﬂnﬁ@é,ders, af fective di sorders, depression,

schi zophrenia, cognitive disorders, Type | and Type Il diabetes, diabetic
neur opat hys 2 e baseoyy ¢ phaanacenliGally asespiableeali thereploAr 15 29. The use of a

conmpound as Laed kN of, ¢l alns 1 ' 187 BT aC A

redl caneng A5 R SralyL Sl SuAPIR iy oRs By AL BRI B AR 2

D sease. -cadoxdthelebhyéroofiloadeonpound as defined in any of clains 1 to 16, in
the manuf gefuee, of42(i1-ethylpyrrolidin-2-ylmethyljamino} sulfonylphenyl]-N-pyridin-3-

ylpyrazine-2-carboxamide hydrochloride.

17. A pharmaceutical formulation comprising as active ingredient a therapeutically
20  effective amount of the compound of any one of claims 1 to 16 in association with

pharmaceutically acceptable diluents, excipients or inert carriers. -

18. The pharmaceutical formulation according to claim 17 for use in the prevention and/or
treatment of conditions associated with glycogen synthase kinase-3.
25
19. The pharmaceutical formulation according to claim 17 for use in the prevention and/or
treatment of Parkinson’s Disease, Frontotemporal dementia Parkinson’s Type, Parkinson
dementia complex of Gaum, HIV dementia, diseases with associated neurofibrillar tangle
pathologies, amyotrophic iateral sclerosis, corticobasal degeneration, dementia pugilistica,
30  Down syndrome, Huntington’s Disease, postencephelatic parkinsonism, progressive
supranuclear palsy, Pick’s Disease Niemann-Pick’s Disease, stroke, head trauma and other

chronic neurodegenerative diseases, Bipolar Disorders, affective disorders, depression,



medi cament for the prevention and/or treatnent of diabetes. 20 31. A nethod
of prevention and/or treatnent of conditions associated with gl ycogen

synt hase WDa®e#32 conprising admnistrering to a mammal , PCAGSENZIO38Y man in
need of such prevention and/or treatnment, a therapeutically effective
amount of a compound of fornmula | as deddned in any one of clainms 1 to 16.
25 32. A nmethod of prevention and/or treatnment of Parkinson's Disease,
Front ot enmporal denentia Parkinson's Type, Parkinson denentia conpl ex of
Gaum HI V6laagitnéida, coﬁhiﬁ?@&i@&d\%s’& iy BB BYRAT BRYERS, idibetit A¢urbpdiBY, hair

pat hol ogi es, anyotrophic | ateral sclerosis, corticobasal degeneration,
denment i a pesgior centrasaptiveongdieyiedr ome, Huntington's Di sease, 30

post encephel ati ¢ parki nsoni sm progressive supranucl ear pal sy,

Ni emann- Pi ck' s Di sease, Pick's Disease, stroke, head trauma and ot her
chroni ¢ negrpeepenmhtsntcsifsRasefon Bcp@lind to JAIFOIT &irsise &f theptdvégtich aaster s,
depressi on, schizophrenia, cognitive, disorders, Type | and WO 03/ 004472
PCT/ SE62/ treameent ofidengpsia oF Algiedber eBiseaieabet i ¢ neuropat hy, hair |oss and
contraceptive nedication conprising admnistrering to a mammal, including
man in need of such prevention and/or treatnent, a therapeutically

ef f ecti ve 2P pha@inacevticaigorndatidn doooring@tolclém Oetdrnge i the preveatien afd/or
claims 1. to 16. 5 33. A nethod of prevention and/or treatnent of denentia
or Al zhei HsptmaenbpEdighedes. conpri sing administrering to a mammal , incl uding
man in need of such prevention and/or treatnent, a therapeutically
effective anount of a conpound of fornmula | as defined in any one of

cl ai nmaiol £0. A@onbpOund Bdefifibeimatyhme offclqime\ entl 6 for wadl erapyeat nent  of

di abetes conprising admnistrering to a mammal, including man in need of
such prevention and/or treatnent, a therapeutically effective anmount of a
conpound of TR! MBthgbundas déifledns glaiM 22M¥r &e8n Pleveh@dEdloritRathlent $8 35.
Processes for the preparation of a conpound of formula I, wherein Z, Y, X
P, Q R cRuditipes asR3iat@lwitRglycRgen synthaggkin®ee-3.R10, R11, R 2, AL mand n are
defined as.in fornmula I

15 24.The compound as defined in claim 22 for use in prevention and/or treatment of
Parkinson’s Disease, Frontotemporal dementia Parkinson’s Type, Parkinsoh dementia
complex of Gaum, HIV dementia, diseases with associated neurofibrillar tangle
pathologies, amyotrophic lateral sclerosis, corticobasal degeneration, dementia pugilistica,
Down syndrome, Huntington’s Disease, postencephelatic parkinsonism, progressive

20  supranuclear palsy, Pick’s Disease, Niemann-Pick’s Disease, stroke, head trauma and other
chronic neurodegenative diseases, Bipolar Disorders, affective disorders, depression,
schizophrenia, cognitive disorders, Type I and Type II diabetes, diabetic neuropathy, hair

loss and contraceptive medication.

25 25. The compound as defined in claim 22, for use in prevention and/or treatment of

dementia or Alzheimer’s Disease.

26. The compound as defined in claim 22, for use in prevention and/or treatment of
diabetes.

30



according to any one of clainms |-to 3, conprising; A) de-hal ogen coupling
of a conpound of fornmula XI with an aryl species to give a 20 conpound of
formul a IwOoXZ¥oMH2 | ZX NH2 Hal X Y RP XY Q (R4)m Q ( ReCmSE(ERBIBsY ( Xl )
(1) B) am dation of a conpound of forrmula Xl with an appropriate am ne:
25 WD 03/ 004472 PCT/ SE02/01339 143 72) M2 Z N2 X RX RRP XY RP OQ
~R4)m (R3)" (R3)n (XII1) (1) 5 C) de-halogen coupling of a conpound of
formula XV with an aryl species to give a conpound of formula I: Z~ NH2 2\
NH2 14~ 27RTHe MseofYa cdmpdufidRdgfined@n ald bae of a3 1 M) if the mBhFadture%f a

medicament for the use in the prevention and/or treatment of conditions associated with

glycogen synthase kinase-3.

5 28. The use of a compound as defined in any of claims 1 to 16 in the manufacture of a
medicament for the prevention and/or treatment of Parkinson’s Disease, Frontotemporal
‘dementia Parkinson’s Type, Parkinson dementia complex of Gaum, HIV dementia,
diseases with associated neurofibrillar tangle pathologies, amyotrophic lateral sclerosis,
corticobasal degeneration, dementia pugilistica, Down syndrome, Huntington’s Disease,

10 postencephelatic parkinsonism, progressive supranuclear palsy, Pick’s Disease, Niemann-
Pick’s Disease, stroke, head trauma' and other chronic neurodegenative diseases, Bipolar
Disorders, affective disorders, depression, schizophrenia, cognitive disorders, Type I and

Type I diabetes, diabetic neuropathy, hair loss and contraceptive medication.

15 29. The use of a compound as defined in any of claims 1 to 16, in the manufacture of a

medicament for the prevention and/or treatment of dementia or Alzheimer’s Disease.

30. The use of a compound as defined in any of claims 1 to 16, in the manufacture of a
medicament for the prevention and/or treatment of diabetes.

20 |
31. A method of prevention and/or treatment of conditions associated with glycogen
synthase kinase-3, comprising adfninistrerin g to a mammal, including man in need of such
prevention and/or treatment,. a therapeutically effective amount of a compound of formula I
as defined in any one of claims 1 to 16. ‘

25
32. A method of prevention and/or treatment of Parkinson’s Disease, Frontotemporal
dementia Parkinson’s Type, Parkinson dementia complex of Gaum; HIV dementia,
diseases with associated neurofibrillar tangle pathologies, amyotrophic lateral sclerosis,
corticobasal degeneration, denientia pugilistica, Down syndrome, Huntington’s Disease,

30  postencephelatic parkinsonism, progressive supranuclear palsy, Niemann-Pick’s Disease,
Pick’s Disease, stroke, head trauma and other chronic neurodegenative diseases, Bipolar

Disorders, affective disorders, depression, schizophrenia, cognitive disorders, Type I and



1s~ (::C i0o wherein Rl4 is R ; and R15 and R16 are O -6al kyl or Ci-3al kyl
fused together to forma 5 or 6 nenbered boron- oxygen-C2- C3cycl oal kyl and
t he al kylwoagobaat kyl and the aryl noieties may be opti on&CISEIBUB3Y it ut ed;
15 D) reacting a conpound of -fornmula X VI, wherein L is a |eaving group

Wi th an appropriate amne, to give a co#pound of formula la: W 03/004472
PCT/ SE02/ 01339 144 NH2 Z NH2 2\ YO>0 11 PX YR N1 L-S2-SPXO
R3I)n (RAyMR 0 Q(R4)m (R3)n (XVI) (la) 5 E) am dation of a conpound of
formul a | TypwilkedigbdlesRdiabetdHAdaropatiyh hiihosa ppd Oqitiadéptive aBditibA cGnpsing
conpound of faorrmula lc: Z NH2 Z\ NH2 OXY XY Ro PN P\ 1~ Q(R4) HO
(Wm R ( RARinisimrmete gymanupsl, inchdipgaman i aged of yuchgyeventien ppd/poijeamaitapd C

s’ sel ect g gAML ARl OBEBunt B KlcoRBOAR Gt BEhSta 130He et in 3hFBREHE:

claims 1 to 16. .

33. A method of prevention andlbr treatment of dementia or Alzheimer’s Disease
comprising administréring to a mammal, including man in need of such prevention énd/or
treatment, a therapeutically effective amount of a compound of formula I as defined in any
one of claims 1 to 16.
10
34. The method of ‘preventibn and/or treatment of diabetes comprising administrering to a
mammal, including man in need of such prevention and/or treatment, a therapeutically

effective amount of a compound of formula I as defined in any one of claims 1 to 16.
15 35. Processes for the~ preparation of a compound of formula I, wherein Z, Y, X, P, Q, R,
R, R%L R, RY RO, RS, R, RE, R, R, R, R'%, A, m and n are defined as in formula I

according to any one of claims 1-to 3, comprising;

A) de-halogen coupling of a compound of formula XI with an aryl species to give a

20  compound of formula I:

/EZ\ NH, | Z o NH,
T - P
Hal X7y | . X7y
(RY).. (R
(R3),

(XD @

" B) amidation of a compound of formula XIII with an appropriate amine:



and an appropriate amne in route B, Dand E is selected froma conpound of
formula X, HNRLR2 , HNR1OR11l or 3-am nopyridine. is 36. A conpound of
formula XWOo03AEXMFH2 Hal x Y Q (RA)m (X)) WO 03/004472 PCPCSERBRI/MB3B9 145
wherein Y, X, Z, Q R4, R5, R6, R7, R8, RO, A and in are defined as in
formula | according to any of clains 114®% 3. 5 37. A conmpound of formula
X1l ZZN®2 X RL13 RF O (R3)n (XIlIl) wherein X, Z, P, R Rl,” R2, R3,
R6, R7, R8, R9, R10, R 1, R12, A and n are defined as in fornula I
according to any of clainms 1 to 3 and R13 is hydrogen or Cl-6al kyl. 10 38.
A conmpound of forrrula XV' 4* NH2 14X X R XY (R4)m (XV) wherein Y, Z, X
Q R4, R5, R6, R, A and in are defined g NHormul a | according
15 to any of clai c? 3 and R14 is diethyl bor naZE, 1, 3, 2- di oxabor ol ane,
1, 3,2- dioxagbqri ot * (004472 PCT/ SE02/ 01339

an,e or ol, §3 “benzodi oXaborete WG
; )
| | GON
(R% (R9), @

(XTIID) ‘ @

>

5 C) de-halogen coupling of a compound of formula XV with an aryl species to give a

compound of formula I:

XV) ey

R15 ' O\ l
\3—4 B—
R16’ ! , 0O

R and R16 are C;-galkyl or C; 3a1ky1 fused together to form a 5 or 6 membered boron-

10 wherein R is ;and

oxygen-C,- C3cycloalky1 and the alkyl, cycloalkyl and the aryl moieties may be optlonally
substituted;

15 D) reacting a compound of formula X VI, wherein L is a leaving group with an appropriate

amine, to give a compound of formula Ia:



146 39. A conpound of formula XVI Z~ NHZ OL-Sp XY 11 0 R3)n 1R4)m
(XVI) whereinyY, Z X P, Q R3, R4, R5, R6, R7, R8, RO, A in and n are
defi ned awoiop/ob@arzrula | 5 according to any of clains 1 t®C3/SEnziol33d s a

| eavi ng group. 40. A conpound which is:

3- Am no- 6- br omo- N- pyri di n- 3-yl pyrazi ne- z£ar boxam de,

N, N-Di net hyl -4-(4, 4,5, 5-tetranet hyl - [

1, 3, 2] - di oxabor ol an- 2-yl ) benzenesul f onam de, i0. -

N, N-Oi met hyl - 3- (4, 4,5, 5-tetranet hyl -1, 3, 2-di oxabor ol an- 2-yl ) benzenesul f onam
e, N, N-Di net hyl - 2 (4,
5-tetranethyl -1, 3, 2-4

5, g¢thor ol an- 2-yl ) benzenesul fonagl d(g,H

2- Am no- 5- br ono- N-pyr|d| - 3- yInlcotlnamde

4-(4,4,5, 5-Tetlf an 3, 2- di oxabor ol an- @iqu imyonam' de
3- Ami no- 6- [ 4-T§ y| ami no) ethyl] amines

sul f onyl ) pheny® ] -Rpyri di X4pyr azi ne- 18 2-% am d ,i;

[ ( 3- Mor phol i n- 4- yI(Br)ropyI %‘é’hl f onyl }phenyl bot.oni ¢ @ (R9,

4-[ (4- Met hyl pi perazi n- 1- yI ) sul fonyl ] phenyl bor oni c(
4- Br ono- N-[ 2- (di met hyl am no) et hyl | benzenesul f onam de or -

4- Brono- N- ( 3- nmor phghirn- 4- yl propyl ) benzenesul fonanﬁ'l? . 20 41. A conpound
which is: 1-[(4-Bronb-2,5-difluorophenyl)sul fony 4-nethy|piperazine,
1-[ (4- Brono- 2- et hyl phenyl ) sul f onyl ] - 4- met hyl pi perazine, 1-j

4-B fl th I 25
177 (o Br o el R ePOy L P Y IR: WaRRA B s CPH with e BSprapae
1-[(4- Brom&@lwgg&gﬁwn}iwlf@jﬁw“qﬂ met hyl pi perazine, 1-[(2-B
romophenyl ) sul f onyl | - 4- net hyl pi per azi ne,

z«_NH,

N

z._NH, | |
O p/ .
X7y RN
H \R‘H s (R4)m
0 (R4)m (R )n
(R,

(Ib) (Ic)
10 wherein an aryl species in route A and C is selected from aryl halogen, aryl borQnié acid
and aryl stannane,
and an appropriate amine in route B, D and E is selected from a compound of formula X,

HNR'R? , HNR'’R" or 3-aminopyridine.

15 36. A compound of formula XI

z__NH,
I
Hal X Y
(2.

(XI)



WD 03/ 004472 PCT/ SE02/ 01339 147 1-
[ (3-Bronmophenyl ) sul fonyl ] - 4- net hyl pi per azi ne,
4- Br ono- \WP23ai4met hyl am no) et hyl ] -2-(trifl uor omet hoxy) bemzarsesudianam de,
4- Bronmo- N-[ 2- (di met hyl ami no) et hyl ] -N-ethyl -2-(trifl uoronmet hoxy)benzenesul fo
nam de, N-(2-Am noet hyl)-4-brono-2-(tril4% uor onet hoxy) benzenesul f onam de, 5
tert-Butyl 2-(1[4-brono-2-(trifluoronethoxy)phenyl]sulfonyl },
(tert-butoxycarbonyl )am no)ethyl carbanat e,
4- Br ono- N- net hyl - N- ( 1 net hyl pyrrol i di n- 3-yl ) benzenesul f onam de,
4- Brono- N- [ 2- (d| rret np) +1-Je et hyl ] benzepesul f onam de
4- Br omo- NWhs16in ¥, of |Qa Rim 95} o%y Jnfe‘ﬁ&lﬁl A fefined@s H!Lf?fmUIaI according
1- Acet yl nyl ) sul fonyl ] pi perazi ne,
4- Br onp- I\lfi?rélq%ofa%-? 1- rret'hyl pi peri di n-4-yl )benzenesul f onam de,
4- Br ono- N-[ 3- (di et hyI am no) propyl ] - N- et hyl benzenesul f onam de,
4- Br ono- 2-(di meth F | - N-et hyl benzenesul f onam de, = 4- Bronpo- N-
[ 3- (4- fet I} &l ﬁ%ﬂ?&ﬂl%o fn e%ﬁ%pyl ] benzenesul f onami de, 15
1-[ (4- Bronmophenyl ) sul fonyl ] - 4- et hyl pi per azi ne,
4- Bronmo- N- (2-pyrrolidip Né'ﬁ hyl ) benzenesul f onani de,
1- [ (4- Br onophenyl ) sul fipnyl|[] - 4-net hyl - 1,-4- di azepane, 4-Bronb-N
' : Qeﬁl‘ésul f onam de,
&t yrroli d'bn 2-yl ) net hyl ] benzenesul f onam de, 20
4 Br ono- N— [ 2- (di etk | am no) et hyl ] benzenesul f onami de,
4-Brono- N- (2-pyri difi).2- yl et hyl ) benzenesul f onani de,
4- Br onp- N-[ 3- (di net hyl am no) propyl ] benzenesul f onam de,
1-[ (4- Bronophenyl ) sul fonyl ] - N, N- di net hyI pyrrol i di n-3-amne,  4-
[ (4- Bronophenyl ). sulX&lyl ] norpholi ne,

4- Br ono- N-|so ( 0 h e Lopnam de . .
4~ Br oo N(BRRRehGx b b ety R etk M 0P dhari g A e defined as n
4- Br ono- Negran{1alT ARlobdth@td 418) sFtchiing ll’%‘?)%ml@{é is hydrogen or C;-galkyl.

4-Br omo- N-[ 2- (di met hyl ami no) et hyl ] - N- met hyl benzam de,

N-[ 2- FPuor o-4-[ (4-nmet hyl - | -pi perazi nyl)sul fonyl ] phenyl] acetam de,
38. A compound of formula XV

z NH,
e
(.

(XV)
wherein Y, Z, X, Q, R4, R’ s R6, R7, R8, R9, A and m are defined as in formula I according

15 toany of claims 1 to 3 and R%is diethylboronate, 1,3,2-dioxaborolane, 1,3,2-

dioxaborinane or 1,3,2-benzodioxaborole.



30 2-Methyl -4-[(4-nmethyl pi perazin-|-yl)sul fonyl]aniline,

1-[ (4- Brono- 3- net hyl phenyl ) sul f onyl ] - 4- net hyl pi per azi ne,

2- Fl uor o-wologMe4aez hyl - | - pi perazi nyl ) sul fonyl ] benzenam n@CTS®0DBBR0D4472
PCT/ SE02/ 01339 148

-[ (4- Br ono- 3- f | uor ophenyl ) sul fonyl ] - 4- k4 hyl pi per azi ne, 4-

(4- Met hyl pi perazin-1-yl)sul fonyl]-2-(trifluoronethyl)aniline, 1- {
4-Brono- 3-(trifluoronethyl)phenyl] sul fonyl -} -4-nethyl pi perazi ne,

=[ ( 4- Br 08D- A 2efnpumideformatiayyhenyl ) sul f onyl ] - 4- et hyl pi perazine, 5
(4- Brono- 2, 5-di et hyl phenyl ) sul f onyl ] -4- et hyl pi per azi ne,

(4- Bronmophenyl ) sul fonyl | pi peri di ne, 1-

- Bromophenyl ) sul f gmyl rrolidine,

4- Br ono- 2, 5- d|flporg phenyl ) sul fonyl | pi peri di ne,

4- Br ono- 23 g enyl ) sul fonyl ] pyrrolidine, 10 tert-Butyl
,ulfon pi perazine- | -carboxyl ate,

Bronobemz ol razine,

BronnphenoxyB%J ne -yr lidine, tert-Butyl

- (4- br omophenoxy) et hyl | pi per azi ne-|1 -carboxylate, tert-Butyl

- (4-brono- 2, 5-di f| uor ophenoxy) et hyl ] pi per azi ne- | -carboxylate 15
4- Br ono- 2, S¢XIVMI) uor ophenoxy) et hyl ] mor phol i ne,

-(
4-B 3 th
E 4- Br m)l YSHgt %yan ekp @n]g e[%*%ls] ﬁiﬁ,n?nb?%ch &%e 5' as in formula I
- (4- BaQi®Rdidg & &y éﬂ@ilﬁﬂh@ﬁ@&hﬁ@h@ﬁ'lézﬁ&ﬁg Blougi ne,
ono- N, N- di net hylt hi ophene- 2- sul f onam de, 20 tert-Butyl

bronn 2 furoyl)plpera2|ne 1- car boxyl at e,
hyl - nmet h e azin-1-yl)sul fonyl ] phenyl boronic acid,
4- I\/bt CB@P%‘)Z{I?CEWE Ilﬁ sul fonyl]-3-(trifluoronethoxy) phenyl boroni c

, 4-8 Axﬁn(ot@bfmﬁuwyxmﬂJ@c}mp'ﬁrmh@eroamdaaﬁndé ] sul fonyl }phenyl boronic
Di fluoro-4-( Eerldln ilsulfon ) phenyl boroni c_acid, 25

2, 5-
fl U&’I’%‘MH{EWII'A&“}% =tatrappedhil dayA1db TSy eengepepulfonamide,
I’1 p.o! MV 'i')nlnei'ﬂﬁ 4l 6491?9',15)&&Fh?‘&¥111ﬁ qrHa | 0366 an-2- -yl)benzenesulfonamide,

N,N-Dimethyl-2-(4,4,5,5-tetramethyl-1,3 ,2—d10xaborolan-2-yl)benzenesulfonamlde,

2-Amino-5-bromo-N-pyridin-3-ylnicotinamide,
4-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)benzenesulfonamide,
3-Amino-6-[4-({ [2-(;1imethy1amino)ethyl]amino }sulfonyl)phenyl]-N-pyridin-3-ylpyrazine-
15 2-carboxamide,
4-{[(3-Morpholin-4-ylpropyl)amino]sulfonyl } phenylboronic acid,
4-[(4-Methylpiperazin-1-yl)sulfonyl]phenylboronic acid,
4-Bromo-N-[2-(dimethylamino)ethyl]benzenesulfonamide or
4-Bromo-N—(3—morpholin-4—ylpfopyl)benzen'esulfonamide.
20
41. A compound which is:
1-[(4-Bromo-2,5-difluorophenyl)sulfonyl]-4-methylpiperazine,
1—[(4—Bfomo-2-ethylphenyl)sulfonyl]-4—methylpiperazine,
1-{[4-Bromo-2-(trifluoromethoxy)phenyl]sulfonyl } -4-methylpiperazine,
25 1-[(4-Bromo-2-fluorophenyl)sulfonyl]-4-methylpiperazine,
'1—[(4—Bromo-2-fnethylphenyl)sulfonyl]-4-methylpiperazine,
1-[(2-Bromophenyl)sulfonyl]-4-methylpiperazine,



Pi peri di n-1-yl sul fonyl ) phenyl boroni ¢ aci d,

D met hyl am no) sul f onyl ] phenyl boroni ¢ aci d,

Met hywO-0300mrhyl pyrrol i di n-3-yl)am no) sul fonyl ) phenyl IpemrsEdZOBES d, 30
4- Acet yl pi perazi n-1-yl ) sul fonyl ) phenyl boroni ¢ aci d,

(2- Di met hyl ami no) et hyl ) (et hyI ) am no}4&hul f onyl )phenyl boroni c acid,

3-Di et hyl am no) pyrrolidin-1-yl)sul fonyl)phenyl boronic acid, WO

04472 PCT/ SE02/ 01339 149 4-(((2-D et hyl am no) - 1- net hyl et hyI )

o) sul flq(BLIB)r@xhephdanmﬁfungl]aledthylplperazme
Pyrralidin-1-yl propyl)am no)sul fonyl ) phenyl boronic_acid,

?K/eDlt %r‘ I%rfn}%%’r{%sx ammekhyl-ArirHbioseme By penrensaifonasmide aci d,
L

Met hy Il\fa(zsAnamanhﬂ)-y4b)qnno1iy(ltr)ﬂmma)19my)bmnph¢qultfengahinlﬁr oni ¢ acid,

£ B PSR bk S BRIl o

2-
? 'Vbt fobéh-t;luté‘xﬂh%ﬁmamln&éthﬁ%%%xﬂe) phenyl boroni ¢ acid, io
|'s

-h-b-b-hm O bbbbhh

N~ 1

(
(
(
(
(
0
nm n
(
(
((

met hyl am no) pt opyl ) am no) sul f onyl ) phenyl bor oni ¢ aci d,

opr éri%ﬂon(oanm:thyixlyéiMdﬂ))dmmdmwf}d)’whzthsﬂﬁdnbmudm| c acid,

t h b d,
2 0 ey P ) AR RS S0 P RO F P BT o 0.
2- PymmbﬁmZN;(qu gl - g@}@yﬁﬂ)@mhmﬂ@ﬂyﬂmr onic acid, 15
2- Met hoxy- | - met h | et hyl ) am™no) sul f onyl ) phenyl boroni ¢ aci d,
30

Di Mmylﬁd(ﬂd)rpm@plwny silfeaySpipeeeaipe) phenyl boroni ¢ acid, tert-Butyl
| me et Ey]%r%ﬂlonﬁ)nq&bﬂy]w( P)ﬁjetlgyl%lpgnélm %a@%rr%ne’sulfonamlde

am no) e

Pyrr ol |4€errib~1yl[m{tlimétliypyrhhﬂbpio@ylPemmethy%ntbnéﬁﬂﬁxﬁammd din- |

et hyl ) pyri di n-3 rrolj i/ propyl ) pyridi n- 3-ani ne,
t - But yf- I#O(rﬁy%[&(ﬂmqﬁh}ﬂarym&tw 5\’;}-‘3}?3’18?%33@%‘} fenpidat e, tert-Butyl

2- pyr 1 Qlg Ay A3 @ Lt Y 1PELHn0T- FDHoD HBHFBL Gulfonamide,
15 1-[(4-Bromophenyl)sulfonyl]-4-ethylpiperazine,

(
(
(
((2
(
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(d

(D

bg\é bbhbbbhbbbhbb'

- (
-(
- (
(M
4
(
- (
-(
- (
-(
- (
- (
- (
-(
- (
-[
-[
-(
|
»
- (

4-Bromo-N-(2-pyrrolidin-1-ylethyl)benzenesulfonamide,

1 —[(4-Bromophenyl)sﬁlfonyl] -4-methyl-1,4-diazepane,
4-Bromo-N-[2-(-dimethylamino)propyl]benzenesulfonamide,
4-Bromo-N-[(1-ethylpyrrolidin-2-yl)methyl]benzenesulfonamide,

20  4-Bromo-N-[2-(diethylamino)ethyl]benzenesulfonamide,
4-Bromo—N—(2-pyridin—2—ylethyl)benzenesulfonarﬁide,
4-Bromo-N-[3-(dimethylamino)propyl]benzenesulfonamide,
1-[(4-Bromophenyl)sulfonyl]-N,N-dimethylpyrrolidin-3-amine,
4-[(4-Bromophenyl)sulfonylJmorpholine,

25 4-Bromo-N-isopropyl-N-(2-methoxyethyl)benzenesulfonamide,
4-Bromo-N-(2-methoxy-1-methylethyl)benzenesulfonamide,
4-Bromo-N-[2- (dlmethylammo)ethyl]benzamlde
4-Bromo-N-[2- (dlmethylammo)ethyl]—N-methylbenzamlde
N- [2—Fluoro-4- [(4-methyl-1-piperazinyl)sulfonyl]phenyl]acetamide,

30 2-Methyl-4-[(4-methylpiperazin-1-yl)sulfonyl]aniline,
1-[(4-Bromo-3-methylphenyl)sulfonyl}-4-methylpiperazine,
2-Fluoro-4-[(4-methyl-1-piperazinyl)sulfonyl]benzenamine,



tert-Butyl 4-(2-hydroxyethyl)pyridin-3-ylcarbamate, 25 tert-Butyl
4-(3-pyrrolidin-1-yl propyl)pyridin-3-ylcarbanmate, tert-Butyl

4- ( 3- pyr rwbiodio412 y| pr op- 1-ynyl ) pyri di n- 3-yl car banmate, teCcr/SBor/§i133%- (3
-pyrrolidin-1-ylprop-1-ynyl)pyridin-3-ylcarbamate, tert-butyl

4-[ 3- (di met hyl am no) prop- 1-ynyl ) pyri di ni48 yl car banat e,

4- (3- D et hyl am nopr opyl ) pyri din-3-yl am ne, 30 :

.5-(3-Pyrrolidin-1-yl propyl)pyridin-3-am ne, tert-Butyl

4- ( 3- hydr dxiyBrpmb-3yfiyérpphanyt)sul fadryijidcmetipbEperazing.er t - But yl

5- (3- hydr ox -1-ynyl ) pyridin-3-yl carbamate, W) _03/004472 PCT/ SE02/ 01339
150 tert- ﬁﬁ%ﬁ‘%hég%ﬁézifgilﬁ P‘&%“HH)%&HBP%WXIW%IW& n- 3-yl car bamat e,
tert-Butyly_ &8 8HRRY.(tifihBrometh Q@q%ﬁ 1914l m By Wiperazi

3 (di et iyl ey (i romefy Hioh ST ca?%%?ratrg, Wphpetazine,

5- [ 3- ( Di nBtl¢-Baminne)-fuapyi-inepyirhdiylysBifanylird; m&hylpiperazine,

2- Am no- 5- - N (3z pyridinyl) henzan.de, . .

2- Ani no- 5_1%R%‘%QNQ%&"@{V{SWEﬂpﬁﬂ%ﬁ&ﬁf@?ﬁ%ﬁWF@Y&}P?TE}?IHGQ_ yl ] ni coti nani de,

3- Ami no- 6-1t{r(mombﬂ;ﬁlen@gymfdy}{h?jf@figiny’l net hyl ) pyridin-3-yl ] pyrazi ne- 2- car boxa
m de, 3-Am no-6-bromd-N- [4-(2-pyrrolidin-1-ylethyl)pyridin-3-yl]

pyrazi ne- A-[¢hByowmopheingBsulf@yApymalidiadyr onmo- N- {

e I U PR o e
} pyr azi ne-| (4 Br&@y- 28 -dHluorcphfiyIRAHEn R i ilne, -

[5-(3-pyrrolidin-1-ylpropyl)pyridi.n-3-yl]pyrazi ne-2-carboxam de, Mt hyl
3- ani n6- 6er{-Batyl édli(%@rmmﬂ HanyltnipdppRedydarjoxyiateazi ne- 2- car boxyl at e,

A o B AL ooy 7 e 2-carbosy € i
3- Ami no- 63}(4-Krytophtnaiyh- Imsthglpyfrelidihg,pheny| ] pyr azi ne- 2- car boxyli ¢ acid or
42, A compBlRa cdr QgmOBhEg S IBPeEP R SBoOME] {or use ae an
132; e(r)gd1)?Jr?sgifyrlrtét{%(ﬁgar%%arzg%uﬁmomphén&awaﬁﬂmpafazmefl nkxliagccording to

15 4-[2-(4-Bromo-2,5-difluorophenoxy)ethyljmorpholine, :
1-[2-(4-Bromo-3,5-dimethylphenoxy)ethyl}-4-methylpiperazine,
1-[2-(4-Bromo-3-methylphenoxy)ethyl]-4-methylpiperazine,
1-[2-(4-Bromo-2,5-difluorophenoxy)ethyl]pyrrolidine,
5-Bromo-N,N-dimethylthiophene-2-sulfonamide,

20 - tert-Butyl 4-(5-bromo-2-furoyl)piperazine-1-carboxylate,
3-Ethyl-4-[(4-methylpiperazin-1-yl)sulfonyl]phenylboronic acid,
4-[(4-Methylpiperazin-1-yl)sulfonyl]-3-(trifluoromethoxy)phenylboronic acid,
4-{[4-(tert-Butoxycarbonyl)piperazin-1-yl]sulfonyl } phenylboronic acid,
2,5-Difluoro-4-(piperidin-1-ylsulfonyl)phenylboronic acid, |

25 2,5-Diﬂuoro-4—(pyfrolidin—1-ylsulfonyl)phenylbOronic acid,
4-(Pyrrolidin-1-ylsulfonyl)phenylboronic acid,
4-(Piperidin-1-ylsulfonyl)phenylboronic acid,
4-[(Dimethylamino)sulfon‘yl]phenylbqronic acid,
4-((Methyl(-1-methylpyrrolidin-3-yl)amino)sulfonyl)phenylboronic acid,

30 4-((4-Acetylpiperazin-1-yl)sulfonyl)phenylboronic acid,
4-(((2-Dimethylamino)ethyl)(ethyl)amino)sulfonyl)phenylboronic acid,
4-((3-Dimethylamino)pyrrolidin-1-yl)sulfonyl)phenylboronic acid,
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4-(((2-Dimethylamino)-1-methylethyl)amino)sulfonyl)phenylboronic acid,
4-((3-Pyrrolidin-1-ylpropyl)amino)sulfonyl)phenylboronic acid,
4-((Methyl-(1-methylpiperidin-4-yl)amino)sulfonyl)phenylboronic acid,
4-(((Dimethylamino)propyl)(methyl)amino)sulfonyl)phenylboronic acid,
4-(Morpholin-4-ylsulfonyl)phenylboronic acid,
4-(((3-(4-Methylpiperazin-1-yl)propyl)amino)sulfonyl)phenylboronic acid,

10

20

25

30

4-((4-Ethylpiperazin-1-yl)sulfonyl)phenylboronic acid,
4-((2-Pyrrolidin-1-ylethyl)amino)sulfonyl)phenylboronic acid,
4-((4-Methyl-1,4-diazepan-1-yl)sulfonyl)phenylboronic acid,
4-(((2-Dimethylamino)propyl)amino)sulfonyl)phenylboronic acid,
4-((Isopropyl-(2-methoxyethyl)amino)sulfonyl)phenylboronic acid,
4-((((1-Ethylpyrrolidin-2-yl)amino)sulfonyl)phenylboronic acid,
4-(((2-Diethylamino)ethyl)amino)sulfonyl)phenylboronic acid,
4-(((2-Pyridin-2-ylethyl)amino)sulfonyl)phenylboronic acid,
4-(((2-Methoxy-1-methylethyl)amino)sulfonyl)phenylboronic acid,
4-(((3-Dimethylamino)propyl)amino)sulfonyl)phenylboronic acid,
tert-Butyl 4-[(dimethylamino)methyl]pyridin-3-ylcarbamate,
4-[(Dimethylamino)methyl]pyridin-3-amine,
4-(Pyrrolidin-1-ylmethyl)pyridin-3-amine,
4-(2-Pyrrolidin-1-ylethyl)pyridin-3-amine,
4-(3-Pyrrolidin-1-ylpropyl)pyridin-3-amine, |

tert-Butyl 4-(pyrrolidin- 1 -ylmethyl)pyridin-3-ylcarbamate,
tert-Butyl 4-(2-pyrrolidin-1-ylethyl)pyridin-3-ylcarbamate,
tert-Butyl 4-(2-hydroxyethyl)pyridin-3-ylcarbamate,

tert-Butyl 4-(3-pyrrolidin-1-ylpropyl)pyridin-3-ylcarbamate,
tert-Butyl 4-(3-pyrrolidin-1-ylprop-1-ynyl)pyridin-3-ylcarbamate,
tert-Butyl 5-(3-pyrrolidin-1-ylprop-1-ynyl)pyridin-3-ylcarbamate,
tert-butyl 4-[3-(dimethylamino)prop-1-ynyl]pyridin-3-ylcarbamate,
4-(3-Dimethylaminopropyl)pyridin-3-ylamine,

. 5-(3-Pyrrolidin-1-ylpropyl)pyridin-3-amine,

tert-Butyl 4-(3-hydroxyprop-1-ynyl)pyridin-3-ylcarbamate,
tert-Butyl 5-(3-hydroxyprop-1-ynyl)pyridin-3-ylcarbamate,



10
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tert-Butyl 5-[3-(dimethylamino)prop-1-ynyl]pyridin-3-ylcarbamate,

tert-Butyl 5-bromopyridin-3-ylcarbamate,

tert-Butyl 5-[3-(dimethylamino)propyl]pyridin-3-ylcarbamate,
5-[3-(Dimethylamino)propyl]pyridin-3-amine,
2-Amino-5-bromo-N-(3-pyridinyl)benzamide,
2-Amino-5-bromo-N-[4-(pyrrolidin-1-ylmethyl)pyridin-3-yl]nicotinamide,

3 -Amino-6-bromo-N _[4-(pyrrolidin-1-ylmethyl)pyridin-3-yl]pyrazine-2-carboxamide,
3-Amino-6-bromo-N-[4-(2-pyrrolidin-1-ylethyl)pyridin-3-yl]pyrazine-2-carboxamide,
3-Amino-6-bromo-N-{4-[(dimethylamino)methyl]pyridin-3-yl } pyrazine-2-carboxamide,
3-Amino-6-bfomo-N -{5- [3;(dimethyl amino)propyl]pyridin-3-yl }pyrazine-2-carboxamide,
3-Amino-6-bromo-N-[5-(3-pyrrolidin-1-ylpropyl)pyridin-3-yl]pyrazine-2-carboxamide,
Methyl 3-amino-6-{4-[(dimethylamino)sulfonyl]phenyl } pyrazine-2-carboxylate,
3-Amino-6-{4-[(dimethylamino)sulfonyl]phenyl} pyrazine-2-carboxylic acid,

tert-Butyl 4-formylpyridin-3-ylcarbamate,
3-Amino-6-[4-(pyrrolidin-1-ylsulfonyl)phenyl]pyrazine-2-carboxylic acid or

Methyl 3-amino-6-[4-(pyrrolidin-1-ylsulfonyl)phenyllpyrazine-2-carboxylate.

42. A compound according to any one of claims 36 to 41 for use as an intermediate in the

preparation of a compound of formula I according to any one of claims 1 to 16.



