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present invention relates to new conpounds of fornula la and Ib, as a free
base or awobiphizsssraceutically acceptable salt thereof, to poTeapose®si cal
formul ati ons contai ning said conpounds and to the use of said conpounds in
t herapy. The present invention further) relates to a process for the
preparation of conpounds of fornula la and | b and to new internediates
used therein. 10 BACKGROUND COF THE | NVENTI ON d ycogen synt hase ki nase 3

(GSK3) | sypwseOMPOUNDEEONi ne protein ki nase conposed of two isoforns (a
and (3), V\Eli ch are encoged by distinct genes but are highly honol ogous

within the catalytic domain. GSK3 is highly expressed in the central and
peri pher r K3 phosphoryl ates several substrates
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are believed to be related. G ycogen synthase kinase 3l (GSK3(3) or Tau
(T) phosphsryedittehselitheiei®- sel ecti vel y phosphoryl ates the nicrotubul e

associ ated protein r in neurons at sites that are hyperphosphorylated in AD
brai ns. 25 Hyperphosphorylated protein r has lower affinity for
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15 synthase, pyruvate dehydrogenase and elongation initiation factor 2b (eIF2b). Insulin and
growth factors activate protein kinase B, which phosphorylates GSK3 on serine 9 residue

and inactivates it.

Alzheimer’s Disease (AD) dementias, and taupathies.

20  AD is characterized by cognitive decline, cholinergic dysfunction and neuronal death,
neurofibrillary tangles and senile plaques consisting of amyloid-3 deposits. The sequence
of these events in AD is unclear, but are believed to be related. Glycogen synthase kinase
3B (GSK3p) or Tau (1) phosphorylating kinase selectively phosphorylates the microtubule
associated protein T in neurons at sites that are hyperphosphorylated in AD brains.

25 Hyperphosphorylated protein 1 has lower affinity for microtubules and accumulates as
paired helical filaments, which are the main components that constitute neurofibrillary
tangles and neuropil threads in AD brains. This results in depolymerization of
microtubules, which leads to dying back of axons and neuritic dystrophy. Neurofibrillary
tangles are consistently found in diseases such as AD, amyotrophic lateral sclerosis,

30  parkinsonism-dementia of Gaum, corticobasal degeneration, dementia pugilistica and head
trauma, Down’s syndrome, postencephalatic parkinsonism, progressive supranuclear palsy,

Niemann-Pick’s Disease and Pick’s Disease. Addition of amyloid-f to primary



Ni emann- Pi ck' s Di sease and Pick's Disease. Addition of anyloid-(3 to
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i nduction of GSK3(3 activity, followed by disruption of axonal transport
and neuronal death (Inmahori and Uchidga., J. Biochem 121:179-188, 1997).
GSK3P preferentially | abels neurofibrillary tangles and has been shown to
be active in pre-tangle 5 neurons in AD brains. GSK3 protein |levels are
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phosphoryal ation was I ncrea I n neurons v e to apoptosis, a type
of celol ddfetis icprogomssbipn hbheelhs theccogoitive deficiBhssiviaved withddzhegners disease
degenerative di seases_such as Al zheiner's Di sease, Parkinson's Di sease,
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i schem ¢ stroke and head trauma. Lithium was neuroprotective in inhibiting
apoptosis in cells and in the brain at doses that resulted in the
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The di sadvant age of

Recent studies (Bhat et. al., PNAS 97:11074-11079 (2000)) indicate that GSK3 activity is
increased in cellular and animal models of neurodegeneration such as cerebral ischemia or
after growth factor deprivation. For example, the active site phosphorylation was increased
in neurons vulnerable to apoptosis, a type of cell death commonly thought to occur in

20 chronic and acute degenerative diseases such as Alzheimer’s Disease, Parkinson’s Disease,
amyotrophic lateral sclerosis, Huntington’s Disease and HIV dementia, 1schemic stroke
and head trauma. Lithium was neuroprotective in inhibiting apoptosis in cells and in the
brain at doses that resulted in the inhibition of GSK3p. Thus GSK3p inhibitors could be
useful in attenuating the course of neurodegenerative diseases.

25
Bipolar Disorders (BD)
Bipolar Disorders are characterised by manic episodes and depressive episodes. Lithium
has been used to treat BD based on its mood stabilising effects. The disadvantage of
lithium is the narrow therapeutic window and the danger of overdosing that can lead to

30 lithium intoxication. The recent discovery that lithium inhibits GSK3 at therapeutic
concentrations has raised the possibility that this enzyme represents a key target of

lithium’s action in the brain (Stambolic et al., Curr. Biol. 6:1664-1668, 1996; Klein and



lithiumis the narrow therapeutic w ndow and the danger of overdosing that
can lead to 30 lithiumintoxication. The recent discovery that |ithium
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that this enzyme represents a key target of I|ithiums action in the brain
(Stanbolic et al., Curr. Biol. 6:1664-4668, 1996; Klein and WO 03/082853
PCT/ SE03/ 00508 3 Melton; PNAS 93: 8455-8459, 1996). Inhibition of GSK3I3
may therefore be of therapeutic relevance in the treatnent of BD as well
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may therefore be of therapeutic 20 relevance in the treatnent of Type | and
Type |1 @&xbbeingsschizaphienip&eoter sbal-dyarergport Rddy911883 (J3KA- phosphor yl at es
and degrades (3-catenin. (3-catenin is an effector of the pathway for
keratonin synthesis. P-catenin stabilisation may be lead to increase hair
devel opmamtberbd ce 25 expressing a stabilised (3-catenin by nutation of

o PRIl o BalCSL03. e BE5S8 (TR

fol I'i gl esh{OlciBaicheltatRays gindnids. @i dRHARLoRARIHs! 6SKAPhBRIHoYyIRES &Rl | shed
inactivates glycogen synthase via dephosphorylation. GSK3 is also over-expressed in
muscles from Type II diabetic patients (Nikoulina et al., Diabetes 2000 Feb;49(2):263-71).
Inhibition of GSK3 increases the activity of glycogen synthase thereby decreasing glucose
levels by its conversion to glycogen. GSK3 inhibition may therefore be of therapeutic

20 relevance in the treatment of Type I and Type II diabetes and diabetic neuropathy.

Hair Loss

GSK3 phosphorylates and degrades B-catenin. B-catenin is an effector of the pathway for

keratonin synthesis. B-catenin stabilisation may be lead to increase hair development. Mice
25 expressing a stabilised B-catenin by mutation of sites phosphorylated by GSK3 undergo a

process resembling de novo hair morphogenesis (Gat et al., Cell 1998 Nov 25;95 (5):605-

14)). The new follicles formed sebaceous glands and dermal papilla, normally established

only in embryogenesis. Thus GSK3 inhibition may offer treatment for baldness.

30

Oral contraceptives



only in enbryogenesis. Thus GSK3 inhibition may offer treatnent for

bal dness. 30 Oral contraceptives WO 03/082853 PCT/ SE03/ 00508 4

Vi j aj ar aghewansms3 al . (Bi ol Reprod 2000 Jun; 62 (6):1647- p&)/SEeparsted t hat
GSK3 is high in notile versus immtile sperm | munocytochem stry reveal ed
that GSK3 is present in the flagellunyand the anterior portion of the
sperm head. These data suggest that GSK3 could be a key el enment underlying
notility initiation in the epididym s and regulation of 5 mature sperm

function.y:tahi b f u J i fof: el es.
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6- menbered heteroaromatic ring ctcontarning one or two heteroatons selected
i ndependemithrg speronfuNgtién. dmiuibiors of WSIKScoatd beewsful @peonitaseptives fortmaegen; Rl i s
hydrogen; 20 R2 and R3 are independently selected from hal ogen, nitro,
Cl. 6al kyl , C2_6al kenyl, C2.6al kynyl, CO_6al kylC3_6cycl oal kyl ,
CO_6al kyImsyiLosthRaryiheNemawN. CHO CO_6al kyl OR4, OCl1_6al kyl OR4,
CO_6al kyl SR4, OCl1 6al kyl SR4, (COR4, (COOCR4, QO CO R4, fluoromnethyl,

The object of the present invention is to provide compounds having an inhibiting effect on

GSK3 as well as having a good bioavailability.

10

1. Accordingly, the present invention provides compounds of of formula Ia and Ib:

1
(R2)m O N/R (Rz)m
7 Q
H and

(RY),

(1a) (Ib)
wherein:
15 P represents a 5- or 6-membered heteroaromatic ring containing one or two heteroatoms

selected independently from N, O and S of which at least one atom is nitrogen;
R'is hydrogen;

20 R?and R? are independently selected from halogen, nitro, Cyalkyl, C;.¢alkenyl,
C,.ealkynyl, Co.¢alkylCs ¢cycloalkyl, Cq.salkylaryl, Cogalkylheteroaryl, CHO, C0_6alkleR4,
OC;.6alkylOR*, CyalkylSR*, OC,6alkylSR*, (CO)R?, (CO)OR?, O(CO)R*, fluoromethyl,
difluoromethyl, trifluoromethyl, fluoromethoxy, difluoromethoxy, trifluoromethoxy,
OC,alkylcyano, Copgalkylcyano, Cl_ﬁalky1C02R4, OCl-Galkle02R4, O(CO)OR“,

35 OC;6alkylCOR®, C,.6alkylCOR*, NR*OR’, Cy.alkyINR*R®, OC, salkyINR*RS,



di fluoronethyl, trifluoronethyl, fluoronethoxy, difl uoronethoxy,
trifluoronethoxy, OCl1 _6al kyl cyano, C0_6al kyl cyano, Cl. 6al kylCO2R4,
OCl_6al kywO@3md28s8( CO) OR4, 25 OCl. 6al kyl COR4, Cl1. 6al kyl CORE;T/SNB3/QRES
CO_6al kylNR4ARS5, OCl1_6al ky1INRARS5, WD 03/082853 PCT/ SE03/ 00508 5
C0_6al ky1CONR4ARS5, 0Cl1_6alkyl1CONR4ARS5, 0€1_6al kyl NR4( CO) R5,

C0_6al kyl NR4(CO)R5, CO_6al kyl NR4( CO) NRAR5, O CO) NR4R5, NR4( CO) OR5,
C0_6al kyl (S02) NR4R5, 0C1_6al kyl (SC2) NRAR5, C0_6al ky1NR4( S02) R5,

oea tz:d@%ﬂi%zﬁ%%?@% ORI, PR Bk R@:%i?ﬁcsé%i“
000 _ GaLmk)ﬂoSEDRRzNR ‘COORIRIR smngin Bm@mgmzlcoamwmm éé and a group
NR1oR15: O lns e ] € 5028 Dbt o kAN RO AR 3o RIO TR NRIRS: o

each md@@%%&@l(k@fﬁkﬂ{%@fmgm 651@1@3:‘@%5}0‘11“125 Jeg %AN?éL“@soﬁS and R13 are

Cl. 6al kyl i's phen ere erocycllc group ,
cont aisni KYComakkyBYR (ﬁ@)Rinél(bredéb’kSﬁiaR ,sféise]d(b’kﬁDanc@qa@H@éSQRy GGiemkpSARand S,

whi ch het erocycl i 1 be satu su 6 i1 sai d phenyl
or 5-, 6 8?#%&‘3?3’5%?&&%5&%%% Qpbw t?@%@ e zRuséd with a
5- or 6- mm‘ﬁgﬁgghcsahgeﬁtlédsghkmaﬁuR&’t R #midrRg>.cont ai ni ng atons  sel ect ed
i ndependently fromC, N, 0 and S and which phenyl or heterocyclic group may

be substituted with one or two substituents sel ected fromW 20 inis O,

1, 2, 3 @ ' IS ed from hydrogen,

Cl 6a| ky?{ é’ﬁ% lnﬁwnggﬁwfﬁ?ﬁydr&e%%ﬁ %’E’chcl oal kyl, 25

Co_6al kyl aryI CI) 6al kyl heteroaryl, Cl_6al kylNRL14R15 and a 5- or 6-nenbered
het er@cyclic ~group gontaining one or two heteroatons, selected

i ndepend&®itRY, Rr'andR"” areghdal®yl; wherein said heterocyclic group may
optionally be substituted by a group Y; R5 is selected from hydrogen,

Cl_6al kyl, C2.6al kenyl, C2_6al kynyl, CO_6al kyl C3_6cycl oal kyl, 30

Co_6al ky|@ﬁ¥%hen@m6@5kﬁlmﬁ{e%éﬁéh r@&%o%h ng{dﬁ)ﬂebﬁlaﬂﬂiéo@”& «weherein R4 and
R5 may together forma 4-, 5 - or 7-menbered heteroc?/cllc group
cont ai ni mgteortoros, seiseted 1ndependently from N, O and S, which heterocyc

¢ group may be

15 saturated or unsaturated or said phenyl or 5-, 6- or 7-membered heterocyclic group may
optionally be fused with a 5- or 6-membered saturated or unsaturated ring containing atoms
selected independently from C, N, O and S and which phenyl or heterocyclic group may be

substituted with one or two substituents selected from W;
20 mis0,1,2,3o0r4;
nis 0,1, 2,3 or4,

R* is selected from hydrogen, C;_¢alkyl, C,¢alkenyl, Cysalkynyl, CosalkylCs.¢cycloalkyl,
25 Coygalkylaryl, Cygalkylheteroaryl, C1_6alkleR”'Rl5 and a 5- or 6-membered heterocyclic
group containing one or two heteroatoms, selected independently from N, O and S,

wherein said heterocyclic group may optionally be substituted by a group Y;

R’ is selected from hydrogen, C,alkyl, C,¢alkenyl, Cy¢alkynyl, Cy¢alkylCs¢cycloalkyl,
30  Coyealkylaryl, Co.alkylheteroaryl and C1_6a]kleR14R15 and; wherein R* and R® may
together form a 4-, 5-, 6- or 7-membered heterocyclic group containing one or more

heteroatoms selected independently from N, O and S, wherein said heterocyclic group may



het er oat ons sel ected i ndependently fromN, 0 and S, wherein said

het erocyclic group may WO 03/ 082853 PCT/ SE03/ 00508 6 optionally be

substi t utwo ddywsmsgroup Y; and wherein any Cl_6al kyl , C2_6achesmy/00508
C2_6al kynyl, CO_6al kyl1C3_6cycl oal kyl, C0_6al kyl aryl ; and

CO_6al kyl heteroaryl defined under R2 tg RS may be substituted by one or
nore group Z; 5 R14 and R15 are independently sel ected from hydrogen,

Cl. 6al kyl and CO_6al kyl C3_6¢cycl oal kyl and wherein R14 and R15 may toget her
forma 5- ! B 1RA

ot or oat SRe " S RARRYReheq E SRR T M SHOKR GYCURL G RIRAE, CRoffomy,

het er ocy dliselkgl@Bupyaieatk i pCi.atialldryl; bed Sukdkylhettmdryi definegrunder B tolR® Mapnd Z
are i nde%end nt | el ected fromoxo, halogen, nitro, CN, OR16, Cl.6alkyl,
C0_6al kyl°&ry %tlt‘{%clgépR?/P@S@c%IS‘ll% t kyl, fluoronethyl, difluoronethyl,
trifluoromethyl, fluoronethoxy, difluoronethoxy, trifluoronethoxy,
OCl_6al kyINR16 R 7, NR 6R 7 CONRI6RL7, NR 6(CO R 7, ((CO) Cl. 6al kyl,

(CO) 03! . &R iyd R °@crndependonlyrlesrd from BrpRgen, C3eRk®, andCO) C1_6al ky1NRL6R 7,

(S02) C . 6al kyl NR1I6R17 54 rG-Eanbr@IlS het,erpcycl i oup, caont ai ni ng
one or t\?@‘ﬁﬁ%gggé%%%@fﬁ%? évg’fa%eénl naaélgéﬁd@m' Rgeh%ﬁqrﬁf,a ] Or%we%,b “Shenyl and
het er oar yieterw(}icn@ ghRbebMeield GnedirGhidte hBlREsYImS) rselhﬁb@fﬁli@?&ideﬂﬂyfroﬁm,i onal ly
be substituted by a group Y; Y is selected fromoxo, halogen, nitro, CN,

OR16, C1_agd ISk hereapsagdhaisosysfic group wmay gatiipllyde sebstitwed RY R grqupubr onet hyl |

di fluoronethyl, trifluoronethyl, fluoronethoxy, difluoronethoxy,

trifluoronmethoxy, OCL 6al kyINR1I6R17, NR16R 7, CONR 6R 7, NR16(CO R17,

(O(C)O)fal. e\i@rlkamlglz aré @[a)eﬁma( aﬂ1%<yd1ectmal R ,obeﬁlﬂ@@dlﬁlﬂin?lcNSOIﬁ,G%ES:lamGi ;
CO) C1_6al ky] NR16R17, 2)Cl. 6 NR 6R 7, . pheny _6al kyl ar an

het er oar yto-calkpisr ¥ ﬁo—qaﬂﬁf ai P?l%flaawomﬁt_ lﬂlﬁawamayggeﬁpwomw,p may be

opt i onal '%&&H&B?i%ﬁﬁﬂxo\%ﬁm&hg@, ; IS’c%ﬁetth%@Cl_ﬁ%kylmaﬁ’”, NR'GRrkyl

fl uoronet hyl, difluoromnet hyl , trifluoronmethyl, ~fl uor omet hoxy, .,

di f | uor or@®@NBXR ' AMNR '£(GARAGOLEENE csafky ROD)QEH s &kT, BOR T, {AOpRRIERY | v

sel ected m 19 nd,.Cl kyl reinef3y6 and . RL7 . may toget her
form a5 & St par DA neremsE o s GG BURKI, m ST BEARERY 30
het er gat Qigkero§Rli®giodd condBReNERr tofheRPAAbmE) selReteSinRperRichil g BroRASEOOr @
pharmaceutical’ly acceptable salt thereof.

and S, phenyl and heteroaryl, which heterocyclic group, phenyl or heteroaryl may

optionally be substituted by a group Y;

Y is selected from oxo, halogen, nitro, CN, OR'S, Ci-¢alkyl, Coalkylaryl,

20  CoealkylCsecycloalkyl, fluoromethyl, difluoromethyl, trifluoromethyl, fluoromethoxy,
difluoromethoxy, trifluoromethoxy, OC,alkyINR'®R'7, NR'°R"" CONR'R",
NR!%(CO)R'7, O(CO)C.galkyl, (COYOC,galkyl, COR'S, (SO,)NR'R, SO,R'®, SOR'®,
(CO)C,6alkyINR'R'", (SO,)C,.6alkyINR'®R!?, phenyl, Cysalkylaryl and heteroaryl
wherein the phenyl, Cy.¢alkylaryl and heteroaryl group may be optionally substituted with

25 halogen, nitro, CN, ORIG, Ci.¢alkyl, fluoromethyl, difluoromethyl, trifluoromethyl,

fluoromethoxy, difluoromethoxy and trifluoromethoxys;

R'®and R are independently selected from hydrogen and C,.salkyl and wherein R'® and
RY may together form a 5- or 6-membered heterocyclic group containing one or more
30  heteroatoms, selected independently from N, O and S;

as a free base or a pharmaceutically acceptable salt thereof.



WO 03/ 082853 PCT/ SE03/00508 7 In one aspect of the invention there is
provi ded conpounds of Fornula la and | b wherein P is a 6-nenbered
het er oar owetmsrss50g contai ni ng one or two nitrogen atons. PETISE0R0ISDS St
enbodi nent of this aspect of the invention there is provided conpounds of
Formula la and Ib, wherein P is pyridine. In another enbodiment of this
aspect of the invention there is provided conpounds of Fornula la and IDb,
wherein Pis pyrimdine. to In another aspect of the invention there is
provi ded conpounds of Fornula la. In yet another aspect of the invention
there is provided conpounds of Fornmula la and Ib wherein R2 and R3 are

i ndependdnihy aspettaafithelinfveton theleog proyidet tompo@aisadi Feprhine fa andkly vherein

trifluorqpethyl, | kyl cyano, .CO 6al kyl NRAR5, CO_6al ky1CONRARS,

01 bar kPR Ered Retch A i RRenE ot OB DTRESE Homher of n X 15 a
direct bond; R6 is a 5-nenbered heterocyclic group containing one or two
het er oat ons, sel ected independently fromN, 0O and S, and which

het er ocydhiadirgiremboditagnt lo€ thisispectiaf ¢l miverhionribereis pravidsd bempoundsio W
preferab#y C%. Ikﬁb' nhis.S,.l .é' and nis 1 or 2. 20 In yet another
aspect off PREIAGEAAPMOGHLFISPYNSy i ded conpounds of Fornula la and Ib
wherein R4 is independently sel ected from hydrogen, Cl_6al kyl,

CO_6al kyl1C3_6cycl oal kyl, Co_ 6al kyl aryl, CO_6al kyl het er oaryl,

Cl_6al ky|INRaatRars:nabadlimens-of this 8speehdfehen vertiartbergds providgd sampeanssaif ni ng one
or two h erolatornsdrlréel ct.e(c){,i ndeg_‘g@dently fromN, O and S, wherein said
het er ocy f?@uéﬂgﬁB yw‘39P nﬁﬁV? "&ubstit ut ed by a group Y; R5 1is

sel ected 25 from hydrogen, Cl-6al kyl; wherein R4 and R5 may together forma
4-, 5w, dn appthoraspeds of g‘@mml@né‘eﬁywmmgﬂ%@mwéis af Feymwelaor nor e

het er oat ons sel ected i ndependently fromN, O and S, wherein said

het erocyglic grqup. m i onal | e substityted b up Y. an wherein
oy C1 eanith ofP i Bhe AR Ehoh BeThah ided Bhoitnd PR B AR th by
one or  Ritiegeiff RAWAd B’ aRliddé@RAddRRUY salketed Adan @ambest, | nitré; CQalkkihktepsagyinher ei n
R14 and R15 may 30 together forma 5- qr 6-nmenbered he erocyclic4ﬁﬁoup

cont ai ni Agflerremsth yhdreabiatcypm ContlkyINEeRet g iyHe@BRie G sy DR R ©- and

S, Z s i by I fg0 g . eyl ,, < ¢ WNRIER 7; Y
IS seFecfggﬁﬁgggs@igﬁéﬁgfﬁgg@gfé%FE&?%?g?,%%H¥géﬁvrﬁghéﬁv1égﬁﬁéreln WO
03/ 08285 hetklySi) gfoP eOBtaining one or two heteroatoms, selected independently from N, O

and S, and which heterocyclic group may be subtituted with one or two substituents W,

preferably C, ¢alkyl; mis 0, 1, 2; and nis 1 or 2.

20 In yet another aspect of the invention there is provided compounds of Formula Ia and Ib
wherein R* is independently selected from hydrogen, C,_galkyl, Co.¢alkylCs.¢cycloalkyl, Co.
salkylaryl, Co_alkylheteroaryl, C,_6alky1NRl4R15 and a 5- or 6-membered heterocyclic
group containing one or two heteroatoms, selected independently from N, O and S,
wherein said heterocyclic group may optionally be substituted by a group Y; R’is selected

25 from hydrogen, C).salkyl; wherein R* and R® may together form a 4-, 5-, 6- or 7-membered
heterocyclic group containing one or more heteroatoms selected independently from N, O
and S, wherein said heterocyclic group may optionally be substituted by a group Y; and
wherein any C,alkyl, Cyalkylaryl defined under R?to R’ may be substituted by one or
more group Z; R'"“and R are independently C,.salkyl and wherein R"“and R” may

30 together form a 5- or 6-membered heterocyclic group containing one or more heteroatoms,
selected independently from N, O and S; Z is independently selected from, halogen, C;.
salkyl, CN, NR'°R"7; Y is selected from C,.¢alkyl, Co.galkylaryl, NR'®R'?, phenyl, wherein



8 the phenyl may be optionally substituted with nitro and trifluoronethyl;
R16 and R17 are Cl1_ 6al kyl and wherein R16 and R17 may together forma 5-
or 6- nmenbwoad/okmsser ocyclic group containing one or nore PETEEOHIGNS,

sel ected i ndependently fromN, 0 and S. 5 In yet another aspect of the
invention there is provided compounds @f Fornula la and I'b wherein Pis
pyridine; Rl is hydrogen R2 |s CN, R3 is CO_6al kyl NRAR5; wherein R4 and R5
may together forma 4-, 5- - or 7-menbered heterocyclic group containing

one or My&Lon e??f@%?ﬁé%ﬁ% R &?Eﬁs‘ﬁﬂxt DEGRNAS I A‘lﬂ%gﬁ%é\ﬁeylﬂkaﬂ d ”a}QcYet

anot her asp i on re ates to compoun I'ect ed from

2- (5- Q/aramlkil—dn)ddvlwrﬁnlﬂ-‘ﬁ aﬁm'|7frﬁyyd)getlﬁ‘ér[f@l’-llﬁ ds:remmemnemd)retdwuchscgml@otu nami
de; 2-Hydroxy-3-14-[(4-methyl pi perazin )car bonyl ] p in-2-vyl

b~ 1H | ndGPBABIRS PR TeT NEteréRQIRD SHEEHES bnéiﬁpwdenﬂy?r NS nds!

2- Hydr oxy- 3- 15- [ (4- et hyl pi per azi n- 1-yl ) car bonyl ] pyri di n- 2-yl

}-1Hindole-5- 15 carbonitrile;

2- Hy droxyin Jef drothep ngieol ofrthel inybmranttiére psy piodided Zemippuridstoif FdohelaJa ead Boni tri | e
hydr ochl or.i de;

22 Hydr oxy 6196 P (s PxeidipedR 18 hydropen RS SHG R it Gr YRR S prhersiRe2nd Rar boni t

I 2+ de it
R T A

6- ( 5- Cy arhetepoatgrms @@lwftd-mdcmﬂﬂ@ wirgm Ry, [Qardi$ et hyl ani no) et hyl ] - N-net hyl ni co
ti nam de hydrochl ori de;

2- Hydr oxy- 3- 15-[ (4- net hyl pi perazi n-1-yl)sul fonyl ] pyridi n-2-yl

}-1 Hiondqfeeaﬁotﬁardztédttorf tHe€nvdhyidh eahth@fd aﬁnpozuﬁdﬁse(l&tedcfrmﬁno 2- hydroxy- |

Hindol -3 2-pyrroli din- g eth¥ %pyrldl ne- 3. -sul fonam de
hydr ochl @rQSQéyano 2-hydroxy-1H-indol-3- yl)-N—[ (dimethylamino)ethyl]isonicotinamide;

;2 "gdwgiéo%&@ {/ - fgg'rﬁlmﬁpﬁkﬁ%hy W) Rabb AN by A3yt A RIE s ARLRAR tril e

1- yl met hyiypyhiodida: 2- yl ] - 1H- i ndol e-5-carbonitri le hydrochlorlde, 30
2- T g o bl Q?étbépﬁﬁ%'?géﬁ%?qu@yyl pnal 2B [ SndeiésY
15 carbonitrile;
2-Hydroxy-3-[5-(morpholin-4-ylmethyl)pyridin-2-yl]-1 H-indole-5-carbonitrile
hydrochloride;
2-Hydroxy-3-[6-(2-morpholin-4-ylethoxy)pyrimidin-4-yl]-1 H-indole-5-carbonitrile;
2-Hydroxy-3-{5-[(4-methylpiperazin-1-yl)methyl]pyridin-2-yl } -1 H-indole-5-carbonitrile
20 hydrochloride;
6-(5-Cyano-2-hydroxy-1H-indol-3-yl)-N-[2-(dimethylamino)ethyl]-N-methylnicotinamide
hydrochloride;
2-Hydroxy-3-{5-[(4-methylpiperazin-1-yl)sulfonyl]pyridin-2-yl }-1H-indole-5-carbonitrile
hydrochloride;
25 6-(5-Cyano-2-hydroxy-1H-indol-3-yl)-N-(2-pyrrolidin-1-ylethyl)pyridine-3-sulfonamide
hydrochloride;
2-Hydroxy-3-[5-(morpholin-4-ylmethyl)pyridin-2-yl]-1 H-indole-5-carbonitrile;
2-Hydroxy-3-[5-(pyrrolidin-1-ylmethyl)pyridin-2-yl]-1 H-indole-5-carbonitrile
hydrochloride;
30  2-Hydroxy-3-{5-[(4-methyl-1,4-diazepan-1-yl)methyl}pyridin-2-yl}-1H-indole-5-

carbonitrile hydrochloride;



WO 03/ 082853 PCT/ SE03/ 00508 9 2-Hydroxy-3-{ 5-[(4-pyrrolidin- |-yl piper
din- |I-yl)methyl]pyridin-2-yl }-1H1indole-5- carbonitrile hydrochloride;
3-(5-{ [3woDbsmeiskyl am no) pyrrolidin- 1-ylnethyl } pyri PCT/SE03/00508

di n- 2-yl)-2-hydroxy-1Hindol e-5- carbonitrile; s

2- Hydr oxy-3-{5-[ (4- et hyl pi peri din- | ¢gyl)nmethyl]pyri
din-2-yl}-1H i ndol e-5-carbonitri 1le;

2- Hydr oxy- 3- 15- [ (4- phenyl pi perazi n- 1-yl ) net hyl ] pyri di n- 2-yl

}-1Hind b r TR _- 5

3-[ 5- (Az?tlﬁ- x{5 F’&W—‘/iﬁhd‘r“ L ipsrdin Ly e ey Yo o P omi tri 1 e
2- Fwdroxymﬂx@ﬁnkﬁnAMkﬁkmnkro 4- (trifIuoronethyl)phenyl]plperazin-I-yI

} met hyl) idin-2- yl]-1Hin [ .e; - (,5- .

[(2- qan%{iﬁ&P)(Pé‘?lﬁ%gﬂM%m‘g‘f‘ﬁm ﬁﬁ}??‘gg‘i} @41912y§1§.2ﬁv§r%§/yl@p4%81 e- 5-
o

ar boni t rdalnitdte 5-{ [ (4- Chl or obenzyl ) (net hyl) am no] net hyl }pyri
di n-2-yl)-2-hydroxy-1Hindol e-5- carbonitrile; 3-(5-{
[ (2- Fur y|2+Bytipiky GrEt- Hretiny IpipE rieinkkyDingthyl Igymdin-2yyly - 12 md@leeiyalbpm‘tmﬂdol e- 5-

oyr i ne 2 S e eaabaan: POt BTG R TR Lo J7i per
din- |- ylalpse tAvetibmyr- ylnﬁhtkﬁylﬁ)y)ﬁhlrﬂ'i—u']'Z-HMJonﬂﬂcﬁﬁbl@fB tdrbbrtrile;3- (5- {

[Cyclohex nethyléanlno ] met hyl pyridin-2-yl)-2- hydroxy-lH—lndoIe 5
carbonitr H&drOXS!@- (- d2-ody-4- (tn @rorpghﬂéphenm]wperazm 1-yl}methyl)pyridin-2-

1- ylnethyl r. i ndol e-5-carbonitri le; 3-{
5-1(4- Vet '%ﬂ%%#ggﬁﬁﬁ%%uﬁFgulfonyl]pyrld|n 2-yl }-1Hindol-2-0

hydr ophl @&-{5dg(2- C@aﬁblthﬂ)iéetﬁyl{)armno]methyl}pyndm -2-y1)-2-hydroxy-1H-indole-5-
5-[(4- nethylplpera2|n 1-yl)sul fonyl] pyridin-2-yl }-1Hindol - 2- ol
hydrochld@ﬂﬁ@lne

3-[ 5- (Nbr ; oR0alr 2Bleis. 25
e S e D

hydr ochl aarteajtrile;
ﬁ&gg;gré deL[?Z %uryh%et%yf){]meth%Barrrr%glgf/rrlle?tl?%E;i)}grgcp ﬁ-%:?ﬂ—& h]}'llc?r-c;xr)]/dl% mdole cgr bonitrile
5- Br of1p- %ah%nﬁﬁgrpholln 4-yl met hyl ) pyri di n-2-yl]-1Hi ndol - 2- ol
hydr ochl ori de;
2- Hydroxy -3-(5-{[methyl(phenyl)amino]methyl } pyridin-2-yl)-1 H-indole-5-carbonitrile;
2-Hydroxy-3-{5-[(3-methylpiperidin-1-yl)methyl]pyridin-2-yl }-1 H-indole-5-carbonitrile;
3-(5-{[Cyclohexyl(methyl)amino]methyl } pyridin-2-yl)-2-hydroxy-1H-indole-5-
carbonitrile;

20 2-Hydroxy-3-[5-(piperidin-1-ylmethyl)pyridin-2-yl]-1H-indole-5-carbonitrile;
3-{5-[(4-Methylpiperazin-1-yl)sulfonyl]pyridin-2-yl}-1 H-indol-2-ol hydrochloride;
6-Chloro-3-{5-[(4-methylpiperazin-1-yl)sulfonyl]pyridin-2-yl }-1H-indol-2-ol
hydrochloride;
3-[5-(Morpholin-4-ylcarbonyl)pyridin-2-yl]-5-nitro-1H-indol-2-ol,

25 6-Bromo-3-[5-(morpholin-4-ylmethyl)pyridin-2-yl]-1H-indol-2-ol hydrochloride;
2-Hydroxy-3-[5-(morpholin-4-ylmethyl)pyridin-2-yl]-1H-indole-6-carbonitrile
hydrochloride;
5-Bromo-3-[5-(morpholin-4-ylmethyl)pyridin-2-yl]-1H-indol-2-ol hydrochloride;
5,6-Dibromo-3-[5-(morpholin-4-ylmethyl)pyridin-2-yl]-1H-indol-2-ol hydrochloride;

30 3-Fluoro-3-[5-(morpholin-4-ylmethyl)pyridin-2-yl]-2-oxoindoline-6-carbonitrile
hydrochloride;



5, 6- D br ono- 3-[ 5- (nor phol i n-4-yl net hyl ) pyri di n-2-yl ] -1Hi ndol - 2- ol
hydr ochl ori de; 30

3- Fl uor o-wo[03/81883 phol i n- 4-yl met hyl ) pyri di n- 2-yl ] - 2- oxoi neglrisEes/@se&ar boni tr
ile hydrochloride; WO 03/082853 PCT/ SEO3/ 00508 10
3-{5-[(4-Benzyl pi perazin-1|-yl)sul fonyl jpyri din-2-yl

}-2- hydroxy-1Hindol e-5-carbonitrile hydrochloride; 2-Hydroxy-3-(5-1

[ 4-(3- nethylbutyl)piperazin | -yl]sul fonyl }pyridin-2-yl)-1Hi ndol e-5-

car boni t raL{ AyLeG IP g@?dzﬁjﬁl -yDsE TSR ALI%Sin- i/la -2-h droxy—1H~mdole 5-carbonitrile
5-[(4- |sopropylp|pe zi n-1-yl) sul fonyl ] pyridin- % }-1Hi ndol e- 5-

car boni t hiydechlpddeichl or i de;

3-15-[ (4-,Et;h | 1pyridin:2-yl .. .
- 20 hy i Ry ST @83 el Rty D PPk [y o fgyicin2-yD-Letindole-s-
3- [ 5- ( Morcawhitfite4rydid¥idmge) pyri di n- 2- yI] 5-pyridin-3-yl-1 Hindol-2-0l; 10
3-[ 5- ( Mor phol i n-4- Inethyl)pledln 2-yl]-5-thien-2-yl-lHindol -2-ol
hydr oshl @Hudroxy-8- {5 i4-sapyopylmperaging - yl(wﬁppﬂdpmﬁhn—a ygl/} -AEtIRd9IESpyr i
di n-2-yl n drochl ori de;
3- 13- B)r/oL%er‘Q ‘Z‘% %’ﬁgloﬁ‘%er azin-1-yl)sul fonyl ]pyridin-2-yl
}-5-nitrg- ﬂ-ﬂ(ﬂﬂiiﬁ}lp@)eﬁizm h—yyﬁﬁlﬂmlyq;)yﬁl@n 2-yl}-2-hydroxy-1H-indole-5-carbonitrile
3-[5-(Morpholin-4-ylmethyl)pyridin-2-yl]-5-(trifluoromethyl)-1H i ndol-2-ol
i s hydr odWAeehi@Ede:2- Hydr oxy- 3- { o _ o
ﬁy%ﬁ gc ﬁms d@?&ﬁé&fﬂ-H'-yilné(thglﬁﬁ'}trfcgﬁfél—)]lpg—rp'yHHf?f-jz—'yyhH}iﬁ&(lﬂi:i—gﬁol e-6-carbonitrile
[ (1- EtohyImwp(mmMImQ—yyhnthyhymda'16—2()2]»Byldemzyylaﬁirtdodﬂ}d%b'd@ohloﬁdc/,I )ni coti na
m de | or.i.d
(2- vy Aot s e gtp el -Ymsphy Deicsn A TR 21 RGACEIE ot | mai e
drochl & i 7B;orRo- sq(bﬁﬁtmpﬁpé«aﬂhllr Pydubtoh PHS)rrdBr-2Ly) y-BEdiRs- hH-mbbi( Aot h
pi peri din-4-yl)nicotinamde hydrochloride; 5-Ntro-3-{
[ (4- pyrydtochlionidd:- yI| pi peri di n-1-yl)carbonyl]pyri din-2-yl }-1Hindol-2-0

5 hydr ochl 0088} o fin-4-ylmethyl)pyridin-2-yl]-5-(trifluoromethyl)-1 H-indol-2-ol

6-
hy
yl

5-
2

15 hydrochloride;
2-Hydroxy-3-{5-[(4-methylpiperazin-1-yl)sulfonyl]pyridin-2-yl }-1H-indole-6-carbonitrile
hydrochloride;
N-[(1-Ethylpyrrolidin-2-yl)methyl]-6-(2-hydroxy-5-nitro-1H-indol-3-yl)nicotinamide
hydrochloride;

20 6-(2-Hydroxy-5-nitro-1H-indol-3-yl)-N-(2-morpholin-4-ylethyl)nicotinamide
hydrochloride;
6-(2-Hydroxy-5-nitro-1H-indol-3-yl)-N-methyl-N-(1-methylpiperidin-4-yl)nicotinamide
hydrochloride;
5-Nitro-3-{5-[(4-pyrrolidin-1-ylpiperidin-1-yl)carbonyl]pyridin-2-yl } -1 H-indol-2-ol

25 hydrochloride;
3-(5-{[3-(Dimethylamino)pyrrolidin-1-yl]Jcarbonyl } pyridin-2-yl)-5-nitro- 1 H-indol-2-ol
hydrochloride;

N-[2-(Dimethylamino)-1-methylethyl]-6-(2-hydroxy-5-nitro-1 H-indol-3-yl)nicotinamide
hydrochloride;

30 6-(2-Hydroxy-5-nitro-1H-indol-3-yl)-N-(2-pyrollindin-1-ylethyl)nicotinamide fumarate;
3-{5-[(4-Methylpiperazin-1-yl)carbonyl]pyridin-2-yl }-5-nitro-1H-indol-2-ol

fumarate;



3-(5-{ [3-(D nethyl am no) pyrrolidin-1-yl]carbonyl

}pyridin-2-yl)-5-nitro-|1 Hindol-2-ol hydrochloride;

N-[ 2- ( D neDinglosassso) - 1- met h PCT/SE03/00508
ylethyl]-6-(2-hydroxy-5-nitro-1Hindol-3-yl)nicotinam de hydrochloride; 30
6- (2- Hydr oxy-5-nitro-I Hindol -3-yl)-N-(2-pyrollindin-1-ylethyl)nicotinam de
fumarate; 3-{ 5-[(4-Methyl pi perazin-I-yl)carbonyl]pyri din-2-yl

}-5-nitro-I Hindol -2-o0l fumarate; WO 03/082853 PCT/ SE03/ 00508 11

6- (5- q/a%%%@ﬁg[ﬁﬁydrhﬁj—il%ﬂbél%-yll))lv-&—ﬁ%?@lﬂiﬁ-ql-)i/lgh91‘)141’?:8&@&%& ih&AEl nam de

fumar at e

6- (5- Q/arﬁe(sxjwmdrbhydrbky il Helado)3-yl))N-hiettey - (2-phyrt didiry-1 rydéth Wl pyritlind-2¢ hyl ) pyr i
di ne- 3- sulfonagl ge hydr o hI or| de;

6- ( 5- q/aﬁbl%“al‘?}} ¢ Bydroghlori -3-yl)-N-[2-(di et hyl ani no) et hyl ] pyri di ne- 3-su

| fonam dg_sac {8y Rl oxy-1H-i d 1-3-yD)-N-[2-(dimethylamino)ethyl]pyridine-3-sulfonamide
6- (5- Cyano 2 ydroxf/ 0)I(—I\:l nd 18 2 -Y) kl—f |ymet1hy)l ar%l’l]%) ethyl]-N-ethyl pyrid

i ne-3s sudlmhantn de fumarate;

-3 SOrEa R by Saneale YOUg (i mR R Sellyfpyhaees v | YT €
5-[ (4- metshitbnahide dirdzgean- 1-yl ) sul fonyl ] pyridi n-2-yl }-1H i ndol e- 5-
carbonitrile fumarate;

2- Hydr oxp-@-CEneriohydrexy- hHAngolshyPdYrLygsyylpurelidin-gryimeth yilrisidines3car boni t r i
le; 3-{ 5 perazi n-1-yl ) sul fonyl ] pyridi n-2-yl

}-5-(2- rré?'ﬁ%anfybh{’%?rg'!%m 4-yl)-1H indol -2-ol hydrochl oride; 15 3-{

5- [ (4o Vet @oreBas- [t4-nethylsid-timpypanplyi)lilfon@Hyyridin-2-yl }- 1 H-indole-5-
}-5-(1,3-thiazol -4-yl)-1Hindol -2-o0l fumarate; 3-15 - [ (4-Meth

yl pi per agpponitrilefpyaidt§on yi ] pyri din-2-yl
}-

5- (1, 3- 2%??%#3%(}1% [35| (ﬁo}#aio'ﬂ%&rsﬁlfﬁrly&pgﬁd nLﬁly(J(IW'InQia%l § cﬁ'rbémtﬂllermt hyl) pyri

din-2-yl] ch or 20 Listed bel ow are
def i ni ti GAES-[#-Methylpirazir-iyDasléch yil Ipytitia-Zphed-{2-orthiydbi Jathiazol-4iyis L o
descri be 't pr q_\sxﬁnt nventl on. For the avoidance of doubt it is to be
under st 0d Blarides hi s specification a group is

15 3-{5-[(4-Methylpiperazin-1-yl)sulfonyl]pyridin-2-yl }-5-(1,3-thiazol-4-yl)-1H-indol-2-ol
fumarate;
3-{5-[(4-Methylpiperazin-1-yl)sulfonyl]pyridin-2-yl}-5-(1,3-oxazol-5-yl)-1 H-indol-2-ol;
3-[5-(Morpholin-4-ylmethyl)pyridin-2-yl]-5-nitro-1 H-indol-2-ol hydrochloride.

20 Listed below are definitions of various terms used in the specification and claims to

describe the present invention.

For the avoidance of doubt it is to be understood that where in this specification a group is
qualified by ‘hereinbefore defined’, ‘defined hereinbefore’ or ‘defined above’ the said
25 group encompasses the first occurring and broadest definition as well as each and all of the

other definitions for that group.

For the avoidance of doubt it is to be understood that in this specification ‘Cy¢’ means a
carbon group having 0, 1, 2, 3, 4, 5 or 6 carbon atoms.

30
For the avoidance of doubt it is to be understood that in this specification ‘C; ¢’ means a

carbon group having 1, 2, 3, 4, 5 or 6 carbon atoms.



qualified by "hereinbefore defined , “defined hereinbefore" or "defined
above' the said 25 group enconpasses the first occurring and broadest
defini ti owoas/smsd as each and all of the other definiti @a3/SEos/00sbsat
group. For the avoidance of doubt it is to be understood that in this
specification 'C0_6' neans a carbon gjpup having 0, 1, 2, 3, 4, 5 or 6
carbon atons. 30 For the avoidance of doubt it is to be understood that in
this specification 'Cl_6' neans a carbon group having 1, 2, 3, 4, 5 or 6
carbon atons. WD 03/ 082853 PCT/ SE03/ 00508 12 In this specification, unless
stated otherw se, the term"al kyl" includes both straight and branched
chai n al Rythigsmuigatorg unieys fiated bthterwse,rtbe termrfatkgd indpdesgiotly btraighittapd

n- propyl, i- |, n-butyl, i-butyl, s-butyl, t-butyl, n-pentyl .

" PPy rincpBf OB sl etk e may- kel b 2 ppLhabiied oo RSN ierfADE BohY ix i s
speci i cabdi n-Bity L3 SuSl ALKREYIOLBREWnSRaryi Nepdn B/l Mpeavyd! RALgehtyl, A-8EGisrt 0 an
opt i onal I%gr/ﬁgunbstlyt ut g@ slgﬁljrat ez c;s}%Pi)g ﬁli/d?(’)capr bgyr}] ri nﬁg@ﬁsyystengﬁ]e term
" C3_6eyclidekiyt-hexyhy be, but is not linmted to, cyclopropyl, cyclobutyl,
cycl opentyl or cyclohexyl. 10 In this specification, unless stated
otherwi se, the term"al kylaryl", includes both substituted and

unsubst i iR scifitdaBon, inBEOsRSd ovMindile [TRY teh@ “S1dISAlkYIUtedrsaB ah ldtidhaily!
and/or the aryl and nay be, but are not limted to, Cl 6al kyl aryl, benzyl

or et hyl shestipyted, saturaied ¢yiclc Spdiorarbenting aysteiml Biestenn atedyslonlylii B2y be.he term

or !, _ ! olonoi ser bene
not or oar GHniRr fRgAT. ERIRENEL Gyl Q8hE ARIARAN Bt RISy L arenot

limted to, pyridyl, pyrrolyl, furyl, thienyl, imdazolyl, oxazolyl,
isoxazolﬁl,,thiazolgl, prrazol |, benzofuryl, indolyl, isoindolyl,
benzi mi dd2 81§ ppecifiafiot 4p eﬁwt?t%whemvw,ﬁw tergy Ay ARyl , Inpludpsbosh Hibstfied

s R T e e SR R R
r ef er enc esd hmyi bedbwtiaduiadt lamikeeniy) C gratuybsyls berizyher etRylpbdnghy| are specific for
t he straight chain version only. The term C2-C6 al kenyl having 2
15 In this specification, unless stated otherwise, the term “heteroaryl” may be a monocyclic
heteroaromatic, or a bicyclic fused-ring heteroaromatic group. Examples of said heteroaryl
include, but are not limited to, pyridyl, pyrrolyl, furyl, thienyl, imidazolyl, oxazolyl,
isoxazolyl, thiazolyl, pyrazolyl, benzofuryl, indolyl, isoindolyl, benzimidazolyl,
pyridazinyl, pyrimidinyl, pyrazinyl, tetrazolyl and triazolyl.
20
In this specification, unless stated otherwise, the term “alkenyl” includes both straight and
branched chain alkenyl groups but references to individual alkenyl groups such as
2-butenyl are specific for the straight chain version only. The term C,-Cg¢ alkenyl having 2

to 6 carbon atoms and one or two double bonds, and may be, but is not limited to, vinyl,

25 allyl, propenyl, i-propenyl, butenyl, i-butenyl, crotyl, pentenyl, i-pentenyl or hexenyl.

In this specification, unless stated otherwise, the term “alkynyl” includes both straight and

branched chain alkynyl groups but references to individual alkynyl groups such as

2-butynyl are specific for the straight chain version only. The term C,-Cg alkynyl having 2
30 to 6 carbon atoms and one or two trippel bonds, and may be, but is not limited to, etynyl,

propargyl, butynyl, i-butynyl, pentynyl, i-pentynyl or hexynyl.



to 6 carbon atons and one or two doubl e bonds, and may be, but is not

limted to, vinyl, 25 allyl, propenyl, i-propenyl, butenyl, i-butenyl,
crotyl, pwotoenyiss3i-pentenyl or hexenyl. In this specifi ca&CTeEy3/oEhess
stated otherwi se, the term"al kynyl" includes both straight and branched

chai n al kynyl groups but references tojindividual alkynyl groups such as
2-butynyl are specific for the straight chain version only. The term C2-C6
al kynyl having 2 30 to 6 carbon atons and one or two trippel bonds, and may
be, but irg HOLpebiffatigt uhfss Ghikh¥therwiE ARALMA! s BHE ithberdd Ritr¥ii%nati
pentynyl "1 epntyny\t‘ FrRexynyl - WO 03/ 085853 "PCT/ SE03) 00508 13 Tn thi s
speci fi camgcmntaumhgsm Mta{bémtmdnemwseﬂeqted independent!ysfromN, & aehdef ediich

het t i two het | ect ed
 mclopenUaNERy OpalFRis oS TSTOPAEP i BUCE ROHG e bR FOEBMct e from

ni trogen lsdtmgid;ﬁesxazaglx ﬂﬁaznr?}l ﬁyraaoqﬁdpﬁmazin%pwﬁayl?/bynmmtp@h@ Bl yI,
oxazol yl, pyrazinyl, pyra " pyridazi nyl pyrim dyl pyrrol yl,
5 thi azoltlydbzolylmrdldzmlyll I n th| s specification, unI ess stated otherw se,

the terns "5- or 6-nenbered heterocyclic group containing one or nore

het er oat ons, sel ected i ndependently fromN, 0 and S" or "5-, 6- or

7- menber gg tHi@&@E:Hﬁ:ﬁﬁd)ﬂ @O stated QfHeaWRE NBe RS OF- éwmmﬁﬂ)efe@ammycﬁel ect ed
10 i ndependently fromN, 0 and S, whi ch het erocyclic group may be saturated
Or unsat EFAUPPNiayping goe Omor%let%ﬁatmwbéwédn#@?%@e@éyg Potdd Mt ai ni ng
one or noke ' be,

one or mke e B %egage%ushe%&%sy nlglcﬁra i tg@ﬂﬁgphy%@méﬁm%ogfyagseﬁcwy

i m dagol |1melpendmrlplﬁn@lm NyD anplmaﬂm heydrocyeiipgrougyrhay bgsapeniedony| |

RN T TR T Tt

pyrazol ylheteRYartérﬂﬂgélél‘Xéd mdﬂ)é'htlg'}dy’ fré N, 10 Sd 57 RMY b8! Bt arcl ot &&Rled ko, T hi enyl,
i m dazol is specification, unl’ess stated otherwise, the term"5- or

6- nenber edé;mayuaatléuhybnnndan@ladlwlanmdazqhngl wmplmhmlyhglmamwlsnpe@‘ab'&ad

i ndependent |y from X and S" - include 20 .both _aromati c

ot or onr HTEen Yy Ryttt fafzstpy PRFIED. it de BiotRinGinvly,
unsat yr attﬁ@lmoﬁawmylemwf lsw%lyheits%%ml |di(aid1§|19§yﬂ?@i&‘?/b@yraQUM,@&ﬁdﬁ@ﬁyl,

limted to furyl, " isoxazolyl, 1sothi azol yl, oxazoly pyrazi nyl ,
pyr azol yIpyrigyk Pmldﬁ’illpyrrﬁibﬂitHWOIYbnyIPIﬂﬁldIWIdaZOMr rolyl, thiazolyl, thienyl,
i m dazol yl, imdazolidinyl, imdazolinyl, norpholinyl,

In this specification, unless stated otherwise, the term “5- or 6-membered saturated or

unsaturated ring containing atoms selected independently from C, N, O and S”, includes
20 both aromatic, heteroaromatic rings and heterocyclic rings that are saturated or

unsaturated. Examples of such heterocyclic rings may be, but are not limited to furyl,

isoxazolyl, isothiazolyl, oxazolyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridyl, pyrimidyl,

pyrrolyl, thiazolyl, thienyl, imidazolyl, imidazolidinyl, imidazolinyl, morpholinyl,

piperazinyl, piperidyl, piperidonyl, pyrazolidinyl, pyrazolinyl, pyrrolidinyl, pyrrolinyl,
25 tetrahydropyranyl, thiomorpholinyl, phenyl, cyclohexyl or cyclopentyl.

In this specification, unless stated otherwise, the term “6-membered heteroaromatic ring
containing one or two nitrogen atoms” includes, but is not limited to, pyrazinyl,
pyridazinyl, pyridyl or pyrimidyl.

30
In this specification, unless stated otherwise, the term “5-membered heterocyclic group

containing one or two heteroatoms atoms, selected independently from N, O and S”



pi perazinyl, piperidyl, piperidonyl, pyrazolidinyl, pyrazolinyl,
pyrrolidinyl, pyrrolinyl, 25 tetrahydropyranyl, thionorpholinyl, phenyl,
cycl ohexyWwoas/ogysss opentyl . In this specification, unless ®calsEds/aisherw se,
the term"6-nmenbered heteroaromatic ring containing one or two nitrogen
atonms"” includes, but is not [imted toyqpyrazinyl, pyridazinyl, pyridyl or
pyrimdyl. 30 In this specification, unless stated otherwi se, the term
"5-nmenbered heterocyclic group containing one or two heteroatons atons,

|l ected.j - ; - 508 14
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t hi enyl , imidayblyl, isonhidantylorlisoxazdylhi azol yl or isoxazolyl. In the case where
a subscript is the integer 0 (zero) the group to which the subscript refers

S to, indicates that the group is absent, i.e. there is a direct bond
bet wveen e A08RRerelabubiindt SREE {ntd /b i(Bo) HMBLARS 18 Wi @hOLRREMbSEferd he
term hal ogen may be fluorine, chlorine, bromne or iodine. 10 The present

i nvensi omo,riedicatesthhothe lgeoupsealisktntc oepgbemadsa diredt bondibetwean theroupsas
herei nbefore defined as well as to the salts thereof. Salts for use in
pharmaceutical conpositions will be pharmaceutically acceptable salts, but

ot her salif &hif@ecliRatsE ublest fateh otRFVEEGhE RRMAHaldgdeR maeERIsNgs, PlorfRl nul a | a
and Ib. 15 Both organic and inorganic acids can be enployed to form

non-t oxi brghiaeoneesiing. cal |y acceptabl e salts of the conpounds of this
i nvention. Pharmaceutically acceptable salts include, but are not limted
to hydrochloride, and fumarate. These salts are readily prepared by nethods

knownoi n ThB@raeht inéhtiSa e aee tphe nsks offonipountl 6f foamalada lahd ks haviabeore al
centres and/or geonetric isonmeric _centres (E- and Z- jsoners), and it is

to be undehBedisavelhay othesaltyfiertal odalsriebisds sbymprputical campypttiogamill be
di ast er e§h§%éfét?caﬂg%&$% sraltg,éiug?m?f &ltsWatyrHerhsEﬁ?irptrhlg?%}fzugﬂiﬁmhbOn It 1s
t

to be understood that a conpoun ormula’la or a sa ereof may
exhi bi t thmpphessaféomuloia sreidboreri sm as shown in Figure 1. It is to be
understood that the invention enconpasses any tautoneric form of conpounds
of formula | a

15 Both organic and inorganic acids can be employed to form non-toxic pharmaceutically
acceptable salts of the compounds of this invention. Pharmaceutically acceptable salts
include, but are not limited to hydrochloride, and fumarate. These salts are readily prepared

by methods known in the art.

20 Some compounds of formula Ia and Ib may have chiral centres and/or geometric isomeric
centres (E- and Z- isomers), and it is to be understood that the invention encompasses all

such optical, diastereoisomeric and geometric isomers.

Within the present invention it is to be understood that a compound of formula Ia or a salt

25 thereof may exhibit the phenomenon of tautomerism as shown in Figure 1. It is to be
understood that the invention encompasses any tautomeric form of compounds of formula Ia
and is not to be limited merely to any one tautomeric form utilized within the formula

drawings:



and is not to be limted nerely to any one tautoneric formutilized within
the formula draw ngs: WO 03/082853 PCT/ SE03/00508 15 (R2) / R(RR)mN R
MmN O\ Qvolses2s®B R3 (R3)n ( )n (la) (la) 5 wherein P, RCI/SRA3/00R83 m and
n are as defined above. An object of the invention is to provide conpounds
of formula la or Ib for therapeutic usg¢; especially conpounds that are
useful for the prevention and/or treatnent of conditions associated with
gl ycogen synt hase kinase-3 (GSK3) in mamral s including man. Particularly,
conpounds of formula la or Ib exhibiting a selective affipisty for GSK-3. 10

PHARMACEUTI CAL  COVPCSI TI ONS Acc ding to ongq%;r% pr esent
i nvention there i s(Rﬁy Q rmaceut i cal i i conprising a
conmpound of forrmula l'a/o ds a free base or eutically

0 Oeat nent of 15
sy@:laseEki nase- 3. The conposition may
adnyni stration, for exanphe as a tablet,
erile solution or sugp@nsjon. In general

t he above conpositions ma Jrepared in a conventN\Qna) naenner usi ng
pharmaceutically carriers o iluents. Suitable daily (a8pes of the
conpounds of formula la or Ib ifR)he treatment of a mammal, including man,
are approximately 0.01 to 250 ny/ kg bodywei ght at peroral admi ni stration
and about 0.001 to 250 ngy/ kg(kdpdywei ght at parenteraldIadm nistration. The

conditions associated with g
be in a formsuitable for oral
for parenteral injection as

s wherein P, Rl, R2, R3, m and n are as defined above.

An object of the invention is to provide compounds of formula Ia or Ib 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 including man.

Particularly, compounds of formula Ia or Ib exhibiting a selective affinity for GSK-3.

PHARMACEUTICAL COMPOSITIONS

According to one aspect of the present invention there is provided a pharmaceutical
composition comprising a compound of formula Ia or Ib, as a free base or a
pharmaceutically acceptable salt thereof, for use in the prevention and/or treatment of

15 conditions associated with glycogen synthase kinase-3.

The composition may be in a form suitable for oral administration, for example as a tablet,
for parenteral injection as a sterile solution or suspension. In general the above
compositions may be prepared in a conventional manner using pharmaceutically carriers or
20  diluents. Suitable daily doses of the compounds of formula Ia or Ib in the treatment of a
mammal, including man, are approximately 0.01 to 250 mg/kg bodyweight at peroral
administration and about 0.001 to 250 mg/kg bodyweight at parenteral administration. The
typical daily dose of the active ingredients varies within a wide range and will depend on
various factors such as the relevant indication, the route of administration, the age, weight

25 and sex of the patient and may be determined by a physician.



typical daily dose of the active ingredients varies within a w de range and
w Il depend on various factors such as the relevant indication, the route
of adm niworetsms3 the age, weight 25 and sex of the pati @atr/Szosioosey be
determ ned by a physician. WO 03/082853 PCT/ SE03/ 00508 16 A conpound of
formula la or Ib, or a pharmaceuticallygacceptable salt thereof, can be
used on its own but will usually be admnistered in the formof a
pharmaceutical conposition in which the fornmula la or Ib conpound/salt
(active i Lent el S| Lat] i i V. ept abl e
G 1 uent d Caapolieor fudulf i BRREEE Ak fhabblbafly RAPIRR I iR ofitE

phar maceutsecan itc owpbsat vilbusually be adminisered irotie Godbof opRBmi@eutioar cent by

wei ght), for exanple from0.10 to 5Q %w, of active, ingredient, all
per cent ag@&PAYUORA yhtch Bﬁ'slé‘cPrgh C?@P%T“dgﬁﬁﬁdﬁ%qvtei‘ggf?g‘ﬂ"afsl fent or
carrier ingdcUdes WIB £pharRAURBEAPRCYREBIY UANS: O ¥48ky. DERERRSE SMHeahdRnat e,

10 magnesium stearate, talc, a sugar (such as |actose), pectin, dextrin,
st arch, tafadaoasttadtion, thie phawrageutidal ¢amepasgionuhasenmprese Hydne 810516 82 &w émedi um
car boxymet hyl cel ] ulose or .coco t . A.conpasi ti.on of the invention
can be” 1 ettt Geieht: B Futelp ren BAS 6w 2 AR IRE R, 8l st REaRY
conpri se gt e k&én @d/cempb@Moke coated (for exanple with an enteric
coating or coated with a coating agent such as hydroxypropyl

met hyl cel | ul ose). The invention further provides a process for the
preparatipn..of .a . | cal L i Al j

Compr1 ses G BHABTBERKEY GRer sHRTREBHALAMERE ohjef), eERh It
accepioabl maghatitimt ek f6ftalcpa higgae (sublehivlaetostof paveid, deatiin seargh) atgaraanttit i cal |y
acceptabl e diluent or carrier, An exanple of a pharmaceutjcal conposition
of the i rvsHcrBtriine celujasp.apgthpicellweieytqdaum cabAt UPFh e U ISHP0INGE2 of t he
invention,of a a pharmaceutically acceptable salt thereof, as 25

her ei nbefore defined, and sterile water, and, if necessary, either sodium
hydr oxi de or hydrochloric acid to bring the pH of the final conposition to
about pH 5, and.optiopally a surfactant to .aid.dissolution. Liquid
ot ut i bn APPNT RO RE BB R o P bIf B s i s cof

di ssolsved,dhftionaPy ¥WhSise a disintegrant and/or may be coated (for example with an enteric

coating or coated with a coating agent such as hydroxypropyl methylcellulose).

The invention further provides a process for the preparation of a pharmaceutical
composition of the invention which comprises mixing a compound of formula I, or a
20  pharmaceutically acceptable salt thereof, a hereinbefore defined, with a pharmaceutically

acceptable diluent or carrier.

An example of a pharmaceutical composition of the invention is an injectable solution

containing a compound of the invention, or a a pharmaceutically acceptable salt thereof, as
25 hereinbefore defined, and sterile water, and, if necessary, either sodium hydroxide or

hydrochloric acid to bring the pH of the final composition to about pH 5, and optionally a

surfactant to aid dissolution.

Liquid solution comprising a compound of formula Ia or Ib, or a salt thereof, dissolved in

30 water.



WO 03/ 082853 PCT/ SE0O3/ 00508 17 Solution mnL Active Conmpound 5.0% wW v
Pure water To 100% MEDI CAL USE Surprisingly, it has been found that the
conmpoundswoaBiosmsd3 i n t he present invention, as a free baPETHEIH00508
pharmaceutically acceptable salt thereof, are well suited for inhibiting 5
gl ycogen synt hase ki nase-3 (GSK3). Accqn;di ngly, the conpounds of the
present invention are expected to be useful in the prevention and/or
treatment of conditions associated with ¢l ycogen synt hase ki nase-3
activity, 1—e—rhe—ccnpvurrds—nay—be—us—e[d;n roduce gn inhibitory effect
of GSK3 i mnSshitionl s, includi ng man, in neet such prjeventi on and/ or
treat ment | Abv&BKspbandl ghl'y expressed I o he/vcentrall and peri pheral
nervous system and i n other tissues Thus, it is exgected that conpounds
of the invy&utewatemre well suited for thelple¥%ntion |and/ or treatnent of
condi t i ons—assoctatet—wth—ghHycogenr—synthase—kiraase=3 in the central and
peripheral nervous system In particular, the conpounds of the invention
are expeqyepiCALlgSEe suitable for prevent| on and/or treat rrent of
conditions associated with especially, denmentia, Al zheiner's D sease,

Par ki nsorﬂusprm@asehasme@mf@méMrﬂm camenpsngs defined ik thesesest MygsBionPefrki nson
denentia co Iex o d

neur of i brfc qer{’% agnﬁ% uﬂt%lggﬁ%géﬁg[ﬂ%g%eneﬁe? ?a?gﬁglF dﬁ\ég%%%ﬁ%

condi tsi ongycdgen §}&itl®€sé Rihabd-BIGSKS). Qroouidigdnhs tormgoudks ametpmpllimﬁvdrmber al
sclerosis, corticobasal degeneration, Down syndrone, Huntington's D sease,
post enceptesieried tphe RichiddhferRre g gn ée‘ypweaé@smeef&ev@a?nsp%ﬁp%cyatﬂbw&k

Di sease, t chronl c
neur odepdur e Dol Kol SEERGY, | 8GOl dRl pih B e E R bR anc

depr essi anhibgaetyieffeptofaB$a3 irciogmintalsy encilidéng ohen,sn nbed of Suols preamdm?ﬁmd/or

cont raceptl ve nedication. Further conditions are selected fromthe group
consi st i 2 B?"é’élenent ed states, MId Cognitive |Inpairmnment, Age-Associ ated
Menory, | npai rnment, Age-Rel at ed Cogni tive

GSK3 is highly expressed in the central and peripheral nervous system and in other tissues.
Thus, it is expected that 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, the compounds of the invention are expected
15 to be suitable for prevention and/or treatment of conditions associated with especially,
dementia, Alzheimer’s Disease, Parkinson’s Disease, Frontotemporal dementia
Parkinson’s Type, Parkinson dementia complex of Guam, HIV dementia, diseases with

associated neurofibrillar tangle pathologies and dementia pugilistica.

20  Other conditions are selected from the group consisting of amyotrophic lateral sclerosis,
corticobasal degeneration, 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 Disease,
affective disorders, depression, schizophrenia, cognitive disorders, hair loss and

25 contraceptive medication.

Further conditions are selected from the group consisting predemented states, Mild
Cognitive Impairment, Age-Associated Memory Impairment, Age-Related Cognitive

Decline, Cognitive Impairement No Dementia, mild cognitive decline, mild neurocognitive



Decline, Cognitive Inpairenment No Denentia, mld cognitive decline, mld
neur ocogni ti ve WO 03/082853 PCT/ SE03/ 00508 18 decline, Late-Life

For get f ulwess/os2sesrory i npai rnent and cognitive i npairnment PCTEE0300E08
denmentia, denentia wth Lewy bodi es and androgenetic al opecia. One

enbodi ment of the invention relates tojghe prevention and/or treatnent of
denentia and Al zheiner's Disease. 5 The dose required for the therapeutic
or preventive treatnent of a particular disease w |l necessarily be varied

depend ngid DR EdESRIRS, HlSoHHSRlp P edibesh By

severity o he 1I'Tness®bel ng treat ent invention relates
al so to tdemens® defeaticwithdwg botliek andradrogemetic alopecs defi ned her ei nbef ore,
in the manufacture of a medi canent for the prevention and/or .treatnent of

condi ti ort¥eLERRNdIBE QT ther AVILPR Gealss Qe RERYENUGAOrdreaimentQE cont ext of
the pr es%hﬁﬁgggﬂéAﬁ%ihgp Dikest erm "therapy” al so includes "prevention”
st

15 unl es ere are specific indications to the contrary. The terns
"therapeutic" and "therapeutically"” should be construed accordingly. The

invention al so provides for a nethod of treatnment and/qr prevention of
condi 1| orde g Bamr et i hegpUis s arSomi e R a2 eulis iy

adm ni st nGiifagestRi1q bER AR depeg&lnF B eCH 3Ot EREY, ke fRARMDFAHmSMSHatioheat ment
and/ or prevention a therapeutically effective anmount of a conpound of

fornul a laaddhe selerigyof Hegribness deimgdredieli ned. NON-MEDI CAL USE In addition to
their use in therapeutic nedicine, the conpounds of formula la or Ib as a
25 free base or a pharnaceutically acceptable salt thereof, are al so useful

as phar magel @aet@hvention rslaied alsb o thewet opiresthpaumd of ttaditlas Th salbi rlefihed N
vitro and in vivo test systens for the -evaluation of the effects of
i nhi bi t orhsresmbefmrain g meagiuke ofjarpedi¢ament s dhPig VeHiReng/ of epmensofe at s |

o et B BEASHR SR B R0 115 T T

In the context of the present specification, the term "therapy" also includes "prevention”
15 unless there are specific indications to the contrary. The terms "therapeutic” and

"therapeutically” should be construed accordingly.

The invention also provides for a method of treatment and/or prevention of conditions
associated with glycogen synthase kinase-3 comprising administrering to a mammal,
20  including man in need of such treatment and/or prevention a therapeutically effective

amount of a compound of formula Ia or Ib, as hereinbefore defined.

NON-MEDICAL USE

In addition to their use in therapeutic medicine, the compounds of formula Ia or Ib as a
2s  free base or a pharmaceutically acceptable salt thereof, are also useful as pharmacological

tools in the development and standardisation of in vitro and in vivo test systems for the

evaluation of the effects of inhibitors of GSK3 related activity in laboratory animals such

as cats, dogs, rabbits, monkeys, rats and mice, as part of the search for new therapeutics

agents.



METHODS OF PREPARATI ON The present invention also relates to processes for
preparing the conpound of forrmula la or Ib. Throughout the follow ng
descri ptiwo wfsmsch processes it is understood that, wher@cTBEap@sepri at e,
suitabl e protecting groups will be added to, and subsequently renoved from
the various reactants and internediateggin a manner that will be readily
understood by one skilled in the art of organic synthesis. Conventional
procedures for using such protecting groups as well as exanpl es of
suitabl e protecting groups are for exanple described in "Protective G oups
in Oganic Synthesis", T.W Geene, PPGMWtz, Wley-Interscience, 10 New
Yor Kk, 19%ETHO§1S8®EBR(BPARATKDNrnedi ates The process, wherein halo is

hal , d | th
ot | ned AdFersBRbraton lspr s f eyt 1AL Pspuas MoroBPow Lo ipouraTer o
formul a o} qp, H‘H’buéﬁ%u“hgf&lld\‘vmgdgant%rPoi( éu'c?x Ip(dc'eés\as 1t39 uNRSdt 86 Nth 2 wihere

hal ogen, to obtai'n a compound formul a wherein halo is hal ogen e. g.
br om ne, appdopnatn,esuuable@mtn@mgrmyunsemﬂéxefaddmw mdarbsw@n@y reenaveé étomophi | i ¢

substitutjon . usin sui,t b e h enation age such 12, |12

o Sop i iR At i et o G Rnser wRP RO Lad HERh Enifood Bone

N- br onDSs Wgediring ahfbf%i’%a%ﬂpi}@ﬂfeb@t@orﬁ@ht\(&ﬁﬂ pfodedurasfo? Dsiag Sbéirbfetligy acetic
aci d, HCl/ et hanol or with or without a suitable base e.g. an al kali

metal  acereups as weH assxayppleioh wileblapeoteing grouns@rg t ckampledgsambed Bet ween - 20

C and roog) L PRSI ordhiO 3 MRS TRETERERS DB u@OWiley-Interscience,

10 New York, 1999.

Preparation of Intermediates

The process, wherein halo is halogen, R3, R4, R> , R6, Xl, n and m, unless otherwise
specified, are as defined hereinbefore, comprises,
15

(i) halogenation of a compound of formula II,

H
R? N
U= — j@&
halo

(II) (11I)

20
wherein R? is halogen, to obtain a compound of formula III, wherein halo is halogen e.g.
bromine, chlorine or iodine, may be performed by an aromatic electrophilic substitution
using a suitable halogenation agent such as Br,, Cly, I, ICl, SO,Cl; or another suitable
halogenation agent such as N-bromosuccinimid in an appropriate solvent such as

25 acetonitrile, acetic acid, HCl/ethanol or water, with or without a suitable base e.g. an alkali
metal acetate such as sodium acetate, at a reaction temperature between -20 °C and room

temperature.



(i1) conversion of a conpound of forrmula IV, wherein halo is a hal ogen,

e.g. bromne or iodine, to obtain a conpound of formula V, wherein X1 is a
direct bowoanses®S is as defined above, HH N _ N hal o POTREXL00500 5 (1V)
(V) that may be carried out by reaction with a suitable tin reagent such
as a trialkyltin-R6 reagent e.g. tribyjyltin-R6 in the presence of a

sui tabl e catal yst such as bis(triphenyl phosphine)palladiun(ll) chloride,
tetraki s(triphenyl phosphi ne) pal | adi um(0) or 10

bis(triphe sphicn N=Tol W00 M1 i i | 8,5 f such as
tetrahyd?1 %’k’ g%f&%ﬂg)lggt% éﬁ?? lf"l?qdéé, to léégggvh?lteﬁﬁ @%?ﬁ‘é‘ﬁ%‘g o?%at%nb e&aonlz at a
t enper at wding, anoistainet svagouad offormnth V efharin Xhie ardéacttiond ama R’ easai ded by
the presence of tetraethyl anmmoniumchloride. (iii) reduction of a
conpound 48fngdAbRYE-a VI to obtain a conpound of fornula VIl, 15 HH ON
crt>0o OOH (M) (V) g_lhat may be carried out in a guitable solvent such
as toluene, tetrahydrofuran, diethyl ether or a m'xg.lre of tetrahydrofuran
and an al cohol sueli &s—mRt hanol_ar et panol _d R pT esence 20 of a suitable
reduci ng reagéwto @& Chi um bor ohydri':élé( ohydride and at a
reaction tenperatu een 0 C and reflux. (i oxidation of a conpound
of formula VIl to obtain a conpound of formula VILII, W 03/082853

PCT/ SE03/ 00508 21 @VM4 N NYO OOOHH V)

that may be carried out by reaction with a suitable tin reagent such as a trialkyltin-R®
reagent e.g. tributyltin—R6 in the presence of a suitable catalyst such as
bis(triphenylphosphine)palladium(II) chloride, tetrakis(triphenylphosphine)palladium(0) or
10 bis(triphenylphosphine)palladium(II) acetate in a suitable solvent such as tetrahydrofuran,
acetonitrile, toluene or N,N-dimethylformamide and at a temperature range between 25 °C

and reflux. The reaction may be aided by the presence of tetracthyl ammonium chloride.

(iii) reduction of a compound of formula VI to obtain a compound of formula VII,

H H
/ /
N N

O O
O

_0 OH

(VD) (VID)
that may be carried out in a suitable solvent such as toluene, tetrahydrofuran, diethyl ether
or a mixture of tetrahydrofuran and an alcohol such as methanol or ethanol in the presence
20  of a suitable reducing reagent such as lithium borohydride or sodium borohydride and at a

reaction temperature between 0 °C and reflux.

(iv) oxidation of a compound of formula VII to obtain a compound of formula VIII,



(M1) (M1I1) that may be carried out in a suitable solvent such as
chloform tetrahydrofuran or pyridine in the presence of a suitable
oxi di zi ngwoaagess3 such as chrom um(VI) oxide or 5 nangane®eIs¥ps/esigle and
at a reaction tenperature between 0 C and +100 C. (v) conversion of a
conmpound of formula VIIlI to obtain a ceppound of formula I X, HH NN OO
OHNCO 10 (MI1) (IX) that may be carried out in a suitable solvent such
as an al cohol e.g. nethanol in the presence of a suitable reagent such as
tosyl met hyl isocyani de and_a suitabl e base such as potgssi um carbonate or
sodi um car bonat e and at a feaction tenperature betyeen @ C and reflux. 15
(vi) conversion of ¢ ) \ongound of formul a
X, HH N- -\ 0O Ted out in a
suitabl e sol vent s 2
reagents such as alum numtrichloride and chl gfoacetyl chloride and at a
reaction tenperé?ure between 0 C and reflux. "WO 03/ 082853 PCT/ SE03/ 00508
f22 (vii) Conver5| on NH conmpound of forrula Xl E\pﬂﬂbt ain a conpound of

ormula X1,

that may be camed out in a suitable solvent such as chloform, tetrahydrofuran or pyridine

in the presence of a suitable oxidizing reagent such as chromium(VI) oxide or

s manganese(IV) oxide and at a reaction temperature between 0 °C and +100 °C.

(v) conversion of a compound of formula VIII to obtain a compound of formula IX,

H H
/ /
N N
0] o)
0] \ S
H \\/O
10 (VIID) Ix

that may be carried out in a suitable solvent such as an alcohol e. g.'methano] in the
presence of a suitable reagent such as tosylmethyl isocyanide and a suitable base such as
potassium carbonate or sodium carbonate and at a reaction temperature between 0 °C and
reflux.

15

(vi) conversion of a compound of formula X to obtain a compound of formula XI,

H H
/ /
N N
0]
Cl

X) XI)
that may be carried out in a suitable solvent such as carbon disulfide in the presence of

20 suitable reagents such as aluminum trichloride and chloroacetyl chloride and at a reaction

temperature between 0 °C and reflux.



ONOgN S N d 5 (XI) (XIl') that may be carried out in a suitable

sol vent such as toluene, dioxane or tetrahydrofuran in the presence of a
sui t abl e weagmsdsssuch as t hi of ormam de and a suitabl e basecIisehs/asoa
trialkylamne e.g triethylam ne, or potassium carbonate and at a reaction
tenperature between +25 C and reflux.,40 (viii) conversion of a conpound
of fornmula XI to obtain a conpound of fornmula XIll, HH NN OOOS
"i-- N C (XI) (XIIl) 15 that may be carried out in a suitable sol vent
such as acetic acid in the presence of a suitable reagent such as

t hi oacetam de and at a reaction tenperature between +25 C and reflux. (iXx)

conver si ovii)@onveBNTWdnpouhd ofior@muldl X1 tovdbedie agompbund of forhwg&ile. g.
fluorine, chlorine or bromne, to a conpound of fornula XV may be carried
out by 20 WD 03/082853 PCT/ SE03/ 00508 23 halo halo N N Iv.

H L
N . N
o) © ©
S 3
\=N
Cl

5 XI) (X1I)
that may be carried out in a suitable solvent such as toluene, dioxane or tetrahydrofuran in
the presence of a suitable reagent such as thioformamide and a suitable base such as a

trialkylamine e.g triethylamine, or potassium carbonate and at a reaction temperature

between +25 °C and reflux.

(viii) conversion of a compound of formula XI to obtain a compound of formula XIII,

H !
N . N
@) © ©
S 3
=N
Cl

(XT) (XTII)

15 that may be carried out in a suitable solvent such as acetic acid in the presence of a suitable

reagent such as thioacetamide and at a reaction temperature between +25 °C and reflux.

(ix) conversion of a compound of formula XIV, wherein halo is halogen e.g. fluorine,
chlorine or bromine, to a compound of formula XV may be carried out by

20



OO ONRS5 F Ra (XIV) (XV) activation of the acid function in a
conpound of fornmula XIV, with s a) a hal ogenati on reagent such as thionyl
chloride wonsdsgs chlorid in a suitable solvent such aspaaisEy/erses
chloride, chloroformor toluene or using the reagent neat and the reaction
may occur at a tenperature between 0 Ggand +80 C, followed by the reaction
with the appropriate amne RARSNH in a suitable solvent such as nethyl ene
chloride, chloroform toluene or acetonitrile with or without a suitable
base such as an 10 al kajj,metal, an al kaline ear,t]gl metal carbonate or

hydr oxi de such as sodiu car bonate pot assi um car onate cal ci um car bonat e,
sodi um hydr oxi de or pot i um hydroxi de or an a | am ne base such as
triethylam ne and the on may occur_at at Nature between -20 C
and +80 C, or b) a sui coupling reagent s

1, 3-dii sopropyl car bodi | e, 1-[3- 1s
(di met hyl am no) propfg 3-et hyl carbodi i m de k@ chloride, 1, 3-
di cycl ohexyl car bodi i m c@ O (benzotriazol -1-yl ) -N—md N,

N -tetramet hyl uroni umHtetrafI uor obor at e, O(tﬁﬁzotrlazol 1-yI)-N, N N
N -tetramet hyl uroni um " hexaf | uor ophosphat e , car bonyl di i m dazol e or

O (7-azabenzotri azol I) N,NN,N- tetranet dewronl um

hexaf | uor ophosphat e %nere the reaction may be aided by the addition 20 of
1- hydroxybenzotri azol e hydrate and in a suitable solvent such as nethyl ene

chl ori de, ormam de or te f nd the reaction may
occur at %{Yaé'ﬁﬂé’r é”uﬂ‘étﬂ‘?ﬂel@ﬁwwolf“i\ﬂﬁp%i’ﬁg‘%f@ ﬂlowed by addition of
the apprqlpa hﬁbgerﬁﬁbﬁeedgéﬁilﬂbh Afliondt cllofi &6t b1 CRIGAANAh Whitabkeiomegn +20 C
and +130 57(x) conversion of a conmpound of forrmula XVI, wherein halo is

hal ogen eu@ anm@rbyhen@chloaqﬂﬁ shiorr§omm opiolranaer usiag thegergsoliprit 88d ther nul a XV
may be Carlh&dnd ol AR IRPIRERRE TGN 3KV, 3t By Nal ©
the reaction with the appropriate amine R*R’NH in a suitable solvent such as methylene
chloride, chloroform, toluene or acetonitrile with or without a suitable base such as an

10 alkali metal, an alkaline earth metal carbonate or hydroxide such as sodium carbonate,
potassium carbonate, calcium carbonate, sodium hydroxide or potassium hydroxide or an
alkylamine base such as triethylamine and the reaction may occur at a temperature between
-20 °C and +80 °C, or
b) a suitable coupling reagent such as 1,3-diisopropylcarbodiimide, 1-[3-

15 (dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride, 1,3-
dicyclohexylcarbodiimide, O-(benzotriazol-1-yl)-N, N, N, N'-tetramethyluronium
tetrafluoroborate, O-(benzotriazol-1-yl)-N, N, N, N -tetramethyluronium
hexafluorophosphate, 1,1’-carbonyldiimidazole or O-(7-azabenzotriazol-1-yl)-N.N.N’ ,N’-
tetramethyluronium hexafluorophosphate where the reaction may be aided by the addition

20  of 1-hydroxybenzotriazole hydrate and in a suitable solvent such as methylene chloride,
N,N-dimethylformamide or tetrahydrofuran and the reaction may occur at a temperature

between +20 °C and +130 °C, followed by addition of the appropriate amine R*R°NH and

at a reaction temperature between +20 °C and +130 °C.

25 (x) conversion of a compound of formula XVI, wherein halo is halogen e.g. fluorine,

chlorine or bromine, to a compound of formula XV may be carried out by



NN Ophalo NR5 R 4/ (XVI) (XV) the reaction with the appropriate

am ne RARS5NH in a suitable solvent such as nethylene chloride, chloroform
t ol uene owoasesmastrile with or without a suitabl e base swch/sEss/esds um 5
carbonat e, potassium carbonate, cal ci um carbonate, sodi um hydroxi de or

pot assi um hydroxide or an al kyl am ne pase such as triethylam ne, the
reaction nmay occur at a tenperature between -20 C and +80 C. (xi)

Conversion of a conpound of formula XVII, wherein halo is hal ogen e.g.
fluorine, 10 chlorine Okl romne, to a conpound Q4 formula XVII1 may be
carried out by halo hal o] 1<1IN | '-~z N HOR4 T&R5 (XVI1) (XMI11) 15

ound of formula XVII
chl ori de or phosphorus

activation of the sulfag acid function in the
reagent such as t

with a suitable hal og Batl

oxychloride in a suit e sol vent such as mnet chl oride, chloroform
acetonitrile or tolueng>~and sul fol ane may be d as a co-solvent to
facilitate the read®i A catal ytic anount , N- di net hyl acet am de may
speed up the reaction amnalot he reaction may occurNatR® tenperature 20
between 0 C and + 120 C, followed by the reacti«n with the appropriate
substituted am ne RARSNH in a suitable sol verﬁ such as net hyl ene chl ori de,
chl orof orm tol uene or }Qgg)tonitri le with or wit a suitable base such
as sodi um car bonat e, pog assium car bonate, WO 03/082853 PCT/ SE03/ 00508 25
cal ci um clar leactaneyitisthdiappropyiate axiioeR B NFb ires siiitabiesptieokiudk apmethyleakky| ani ne
ggts &Zﬁ%g@%@,&hhﬁé@é&%ﬁ&%e %? gcett(pn?tnrlee %ﬁhlog r\}vitr}rl%k{t 29 gu?tléll[)leef)tasea sutcﬁ%)(sa(g utirlrJlr €

s carbonate, potassium carbonate, calcium carbonate, sodium hydroxide or potassium

hydroxide or an alkylamine base such as triethylamine, the reaction may occur at a

temperature between -20 °C and +80 °C.

(xi) Conversion of a compound of formula XVII, wherein halo is halogen e.g. fluorine,

10 chlorine or bromine, to a compound of formula XVIII may be carried out by

halo halo
0L /7 N
B /S\\O
H-o © RN
\RS
(XVID) (XVIII)

15 activation of the sulfonic acid function in the compound of formula XVII with a suitable
halogenating reagent such as thionyl chloride or phosphorus oxychloride in a suitable
solvent such as methylene chloride, chloroform, acetonitrile or toluene, and sulfolane may
be added as a co-solvent to facilitate the reaction. A catalytic amount of N,N-
dimethylacetamide may speed up the reaction and the reaction may occur at a temperature

20 between 0 °C and + 120 °C, followed by the reaction with the appropriate substituted
amine R*R’NH in a suitable solvent such as methylene chloride, chloroform, toluene or

acetonitrile with or without a suitable base such as sodium carbonate, potassium carbonate,



(xii) conversion of a conmpound of fornula Xl X, wherein halo is hal ogen e.g.
fluorine, 5 chlorine or bromne and R3 is hydrogen or a hal ogen e.g.

fluori ne,woliBmsisae or brom ne, to a conmpound of fornula XdriSEas/msys be
carried out by halo halo R3S R3 N( NS" S~ CI10R-- NO RS (XIX
(XVIlla) 10 the reaction with the apppopriate ami ne RARSNH in a suitable
sol vent such as nethylene chloride, chloroform toluene or acetonitrile
with or without a suitable base such as sodium carbonate, potassium

car bonat ' I ' i L inde or
o al Kyl SochEh BB DANH Brar iR P h o, DO PRR L ME L IS 2

t enper at us eridieflivairie andtheGeadttbniB8y &cul it o teivipedature betiwieom -26f °Garmbr§oid of
formula XX, wherein halo is halogen, to a conmpound of fornmula XXI nay be
carried out by halo halo zO N Nhalo NR5 R 4/ 25 (XX) (XXI) WO

03/ 082853 - ty j.1 L [ hoe RARSNH
in a sui '?)é engéégl%%? ﬁgﬁgﬁ&gré& grr&gftoh{j gr%mche%{}? gg?%lgﬁfﬁ'%ﬁghg’t onitrile
or N, M diciiirinyg bf bromeiné ded Rf tsthydrogen bhetitlogersel gt faliirime, ddsdnesardiiommesodi um

car bonat e, potassjum car te, calciumcarbonate, sodi um hydroxi de
com%oun otJ formula )P\Qﬁ?a may ecameg] outaby y

halo
RS
) -
0L N
52
o © R*N
\ 5
R
(XIX) (XVIlla)

10 the reaction with the appropriate amine R*R’NH in a suitable solvent such as methylene
chloride, chloroform, toluene or acetonitrile with or without a suitable base such as sodium
carbonate, potassium carbonate, calcium carbonate, sodium hydroxide or potassium
hydroxide or an alkylamine base such as triethylamine and the reaction may occur at a

temperature between -20 °C and +80 °C.

(xiii) reaction of a compound of formula XX, wherein halo is halogen, to a compound of

formula XXI may be carried out by

halo halo
20
~ N N N N
= s
halo N—R®
R*

25

(XX) (XXI)



or potassi um hydroxi de or an al kyl am ne base such as triethylam ne and the
reaction may 5 occur at a tenperature between 0 C and + 120 C. (xiV)
reacti on wb m/oemspound of formula XX, wherein hal o i s hacagpEas/ensgs
fluorine <chlorine, bromne, to a conpound of formula XXIIl may be carried
out by 10 halo halo N \N 4 halo N RO 35 (XXII) (XXIlIl) the reaction with
an appropriate reagent RAOH in a suitable solvent such as acetonitrile,
nmet hyl ene chl oride, chloroform toluene or N, N-dinmethylformam de in the
presence rbonat e,
Gl oi um d B B e e B Ao OeEe o
hydri de @hlomraleadﬂmbﬁmmecdncasmlcsmcmi A&dmhatln;&fdmhmwﬂermtlaadwtth@nraesaﬁnblan may
occur at a tenperature between 0 C and +80 &HléaConvers on of
conpound 3¢ ISP ABF wlcvb%sfmtﬁsw& WP@%% TN, § PRI ifor | ne,
br om ne, Jr%ol%sﬁ%@l?ﬂqul&for zﬁmmagéas\écll?@s ﬁﬁﬁfg]eﬁﬁné’ Hhd M réRetioR $haf0
03/ 082853 SE03/00508 27 h l o hal o + halo NFNR5 5 R4/
(XX V) ( X6M)r at meanpdragrecbetwenmdl T and +flaOﬁGl a XXIV with an appropriate am ne
RARSNH in a suitable io solvent such as methyl ene chloride, chloroform
acetonitrile or N N-dinmethylformam de with or without a suitable base such
as sodi umCRLDERAE &5 a sl %m&ﬁ»{ubmxtlp ,w&?élﬁ hiBlis EAGLANAE §luopiadi um
hydr oxi de of potassi um roxi de or, an al kyl am ne base such as

chlorine, bromine, to a compound of formula XXIIT may be carried out by

10

halo halo
B N
_ - R4 I P
halo N/‘ \O N)
15 (XXII) (XXIID)

the reaction with an appropriate reagent R*OH in a suitable solvent such as acetonitrile,

methylene chloride, chloroform, toluene or N,N-dimethylformamide in the presence of a

suitable base such as sodium carbonate, potassium carbonate, calcium carbonate, sodium
20 hydroxide, potassium hydroxide or sodium hydride or an alkylamine base such as

triethylamine and the reaction may occur at a temperature between 0 °C and +80 °C.
(xv) Conversion of a compound of formula XXIV, wherein halo is halogen e.g. fluorine,

chlorine, bromine, to a compound of formula XXV may be carried out by

25

30



triethylam ne or, a macroporous polystyrene ani on-exchange resin such as
MP- Car bonate or, a cross |linked pol ystyrene-co-divinyl benzene such as
PS- di i sopwopslogtssy| ami ne and the is reaction nmay occur at paTISE0perses ur e
between 0 C and + 120 C. (xvi) reacting a conpound of formula XXVI, wherein
R4 is Cl_6al kyl and halo is a halogen, y;e.g. fluorine, chlorine or bronine,
with a conpound of forrmula C (wherein R2 and in are as defined above e.g.
conmpounds of formula I'1l, V, I X, XIl or XIlIl) to forma conpound of 20
formula XXVII, R (RZ)]%N halo R O H N + ~R2) NNMOOROO 44 R
(XXVI) (O (XXvil) 25 03/082853 PCT/ SE03/ 0050 28 may be carried out in
an appropriate sol ve sudB as an ether e.g. te of uran or

1, 4-di oxan, an aronfiti ¢ hydrocarbon sol,yent s t ol uene or a dipol ar
aprotic solvent sugh N, N- di met hyl f or mam d di et hyl acet am de,

N- net hyl pyrrolidin- e or dinethyl sul phoxid d the reaction may occur
at a tenperature behween +10 C and +150 5 C. Yhe reaction is

advant ageously effecheld i n the presence of a base-R’A suitable base may be
an organi ¢ am ne base such as pyridine, 2,6-Ig#idine, collidine,

4-di met hyl am nopyri dine, triethylam ne, norpholine, N nethylnorpholine,

di azabi cycl o[ 5. 4. O] §xg¢g- 7-ene, 10 tetramet hyl gggniydi ne or an alkali netal
or an al kaline earth netal carbonate or hydroxide "such as sodi um

carbonat e, potassium carbonate, cal ci um carbonate, sodi um hydroxi de or

reacting a compound of formula XXIV with an appropriate amine R*R’NH in a suitable

10 solvent such as methylene chloride, chloroform, acetonitrile or N,N-dimethylformamide
with or without a suitable base such as sodium carbonate, potassium carbonate, calcium
carbonate, sodium hydroxide or potassium hydroxide or, an alkylamine base such as
triethylamine or, a macroporous polystyrene anion-exchange resin such as MP-Carbonate
or, a cross linked polystyrene-co-divinylbenzene such as PS-diisopropylethylamine and the

15 reaction may occur at a temperature between 0 °C and + 120 °C.

(xvi) reacting a compound of formula XXVI, wherein R%is C,.6alkyl and halo is a halogen,

e.g. fluorine, chlorine or bromine, with a compound of formula C (wherein R? and m are as

defined above e.g. compounds of formula I1I, V, IX, XII or XIII) to form a compound of
20 formula XXVII,

R
(R N
halo R % Q
N H
Z "N 2 ZN
R —
U+ ();ﬂi:]:;>=o _
" 9 070
4 T4
R R

(XXVI) (©) (XXVII)

25



pot assi um hydroxi de. Alternatively, such a base may be an al kali netal
hydri de such as sodium hydride, or an alkali nmetal or alkaline earth netal
am de sucwoas/oszsds um am de, sodi um bis(trinmethyl silyl)amprda/SEo®0@ssi um

am de or potassiumbis(trinmethylsilyl)amde. 15 (R2)m/R N ,H halo O
tpN 2 NNO+ (R)m/ O+ 20 4 NRS N5 R4 (XXV) (O (XXVII1) 25 (xvii)
reacting a conpound of formula XXV, wherein halo is a hal ogen, e.qg.
fluorine, chlorine or bromne, with a conpound of fornmula C (wherein R2
and m ar L - S | &thhddrofe X'l or
X1y, et Ry e SRRGNT s th B Ribiargfrad ot G

appr opr i dtdedisghny,entaraiatic sraarbeh selvent such hetaladny dr e dipodar apB@icaplvent

1, 4-di oxan, an aromati c. hydroca . sol vent such _as taqluene. or a dipolar
aprotic §B‘F'\/@HY’N“§‘H%PH‘Y§§”RE“NN&&§8 HW?tWIW e, %,“F@.—tl&f?%"f {2 ang 0 de,
N-met hy| pyh&RlisibRodd@ R A rdRliOP S8R PG KmfdRURRABeen2P10 °C and +150

di net hyl ?ﬁflpﬁg;ggeoandgﬁle rreaéti on§may (?ccur at a terrp%ernature %netJ\r/veen +10
C ands+180. C. The reaction is advantageously effected in the presence of a
base. A suitable base may be 5 an organic am ne base such as pyridine,
2,6-lutidine, collidine, 4-dinethylam nopyri dine, triethylan ne,

nor phol i Age NichBh mdﬁﬁﬁtﬁﬁwuhlp%ffe%élﬁ%%Yé%lsﬁ’c{e%f‘h- Baké! N QG tabietitBe may be
tetramet hyl guani dine or an alkali netal or an al kaline earth netal

car bonat @norganiaianoine dese ssole bs pyidind 2musidingoerdtidine godimeth ylaminapyiding.e,

cal cium carponat e, sodi um hydr oxi ra . i Lhdes Alternatively,
such a bg%eetgﬂﬁﬂ}mffemé’ q-%ﬂllllfg%w_mr?e yé‘?‘%W$8}nggﬁ%§§1ﬁy§}s)w%é]g‘ég%u%ﬁ%dri de, or an
al kal o nMedtaimedhiyl ghdnadihder @edlkd)i metabbr andlksirkwahh agts edibonatamt Bedroxide

such as sodium carbonate, potassium carbonate, calcium carbonate, sodium hydroxide or
potassium hydroxide. Alternatively, such a base may be an alkali metal hydride such as
sodium hydride, or an alkali metal or alkaline earth metal amide such as sodium amide,

sodium bis(trimethylsilyl)amide, potassium amide or potassium bis(trimethylsilyl)amide.

R1
2
(R N !
halo R’ 0’
BN N/O l\i N /O_
+ 2 N
Z g
N—R® —R°
R R4/N "
(XXYV) ©) (XXVIII)

25
(xvii) reacting a compound of formula XXV, wherein halo is a halogen, e.g. fluorine,
chlorine or bromine, with a compound of formula C (wherein R? and m are as defined
above e.g. compounds of formula I11, V, IX, XII or XIII), to form a compound of formula
XXVIII, may be carried out in an appropriate solvent such as an ether e.g. tetrahydrofuran
30  or 1,4-dioxan, an aromatic hydrocarbon solvent such as toluene or a dipolar aprotic solvent

such as N,N-dimethylformamide, N,N-dimethylacetamide, N-methylpyrrolidin-2-one or



sodi um bi s(trinmethylsilyl)am de, potassium am de or potassium

bi s(trinmethylsilyl)amde. Methods of Preparation of End products Anot her
obj ect ofwohB/BI88®8Nti ON are processes a, b, c, d and e fordIsEopoEpar ati on
of 15 conpounds of general formula la and Ib, wherein halo is hal ogen, P,
R, R, R3, R4, R5, in and n, unless ofherwi se specified, are defined as
herei nbefore, and salts thereof. These processes conprise; a) reacting a
conmpound of forrmula B (XV, XVIII, XVIIIa XX, XXI'11), wherein L' is a 20
| eavi ng r | I . th a
ooy d%[:?&ﬂylﬁﬁﬁéu?ﬁa%g\fcl (39 Rlhcti6h fray fokuigak Bem rﬁ;&e fd e J@m@é}@ o7
wherein RC, R2 and in are as deflned as herelnbefore to forma conpound of
formumlala; 1 (R)m- 1 RNH (R nP+ (R2)mO (R3), P25 (B) (O (la)
WO 03/ 082853 PCT/ SE03/ 00508 30 The reaction of process a may be carried
out in amyappiABH Hsaatd%arﬁ%]ébgﬂg HUERa AP HRDrELART of thse. A SifBIbIkONHYRR Or

1, 4-di oxan, an aronatic car bon soI ent such as toluene or a “dipolar
aprotsc so bx@m’(c avinh bas szln\lasjpyrehlhw QfﬁahlndmedmlhcwnNAddlnMHWMamepmﬂlde

N- et hyl pyrral i di n- 2- or d| ul.phoxi ion may occur
at a 5t @ﬁﬁ?ﬂF@nﬁﬁﬂ WE&%%H%QQ@E %ﬁgﬂ?@acﬁw8ﬁ‘i “Bvant ageous| y
ef f ect ed dynidi®y I PERASERE 6 aglf aueamg@ orbrSaliAIHeleBrih affal EBboRSe oPRy@b@iaBi C

am ne base such as pyridine, 2,6-1utidine, collidine,

4- di met hyhcdnasrsogipnt elirbenate, p@ﬁawmlcafhon@te mwn@mh@eatemmyydmxﬂn@n ne,

or “an_ ol EaerHar CyPtE ARl e Sh b s PRARME R B g’ ™

c ar bopat godipal lagiside oraarialiahdal dallciideeadi henditidesach wrdadjth axidée or
pot assi um hydroxide. A ternatively, such a base may be an al kali netal
hydri de SediRmgis(tamethylsl Hyamideotaspivghamidg o Potﬁ@elav bisttrigmathylsihd)agude h et al
am de such as sodium am de, sodiumbis(trinethylsilyl)am de, potassium
am de or potassiumbis(trinmethylsilyl)am de.

Methods of Preparation of End products

Another object of the invention are processes a, b, ¢, d and e for the preparation of
15 compounds of general formula Ia and Ib, wherein halo is halogen, P, R‘, Rz, R3, R4, R’ ,m

and n, unless otherwise specified, are defined as hereinbefore, and salts thereof.

These processes comprise;

a) reacting a compound of formula B (XV, XVIII, XVIIIa, XXI, XXIII), wherein L'isa
20  leaving group such as halogen, e.g. fluorine, chlorine or bromine, with a compound of

formula C (e.g. compounds of formula III, V, IX, XII, XIII); wherein R', R? and m are as

defined as hereinbefore to form a compound of formula Ia;

L1 1
I\{R
3 + (R?) 4©£>:o - - 3
R g (R);

25 (B) © (Ia)



is Wien it is desired to obtain the acid salt, the free base may be treated
with an acid such as a hydrogen halide such as hydrogen chloride or, a

car boxyl i woasiossssich as fumaric acid in a suitable sol vemCTsE0N0ESS
tetrahydrofuran, diethyl ether, nethanol, ethanol, chloroformor nethylene
chloride or mxtures thereof, the reacghpon may occur between -30 C to +50
C. 20 b) reacting a conpound of formula XXV, wherein halo is hal ogen, e.qg.
fluorine, chlorine or bromne, with a conpound of fornula C (e.g.
conpound f LLde, L) J e as
ot mod abereieBbRBE frobbisa sy heariid ucth sh hppropHRESORE R spolis BN EE® Fai o
N + H +tdtRRByd®furan of 1 M-didddy; alRiroRdtic Nyddebarbb sol2ént (sXciM)s tOlueng b WO

03/ 082853 PCT/ SEQ3/ 00508 31 reaction of process be carried out
in an apMiRAIRIWCSH \@?emméa&ﬁéﬂ&ﬁﬁﬁwn@?g.D?X’fiwgw%g%m%n or
1, 4- di OXaRmeHY1RrRMRLH-8-oRY OF gmimghl1 KYRMndSHER aétfort BhY6RSr a®f @ di pol ar

aprotic solvent 'such as N, Ndi net’hyltTormam de, N, N-di net hyl acetam de, 5

N- net hy| pemperhtuch betReanel 0iC aidretINIGul phoxi de, the reaction nay occur at a
tenperature between +10 C and +150 C. The reaction is advantageously
effected in the presence of a base. Such a base may be an organi c am ne

base suchrh@sedRyibh & AR antdgdduklyleffdbied in fRlprédhdtof Lbadé. ATBlibble Bt ARRWel di ne,
10 triethyl am ne, norpho%l ne, N-nethyl nor phol i ne, ' _ o

di azabi cyblos§aicaning hawsurh anpyriding 2talwtidng epliding hdimpthydgmiopatidinget al  or
an al kal in It tal .car Ldr oxi de: di car bonat e,
pot assi ury %gﬁggé%f g%’ r@]é]lhgl?’u]ﬁﬁ%%?r)g%ﬁ[&qhg%g‘gs’odé%zgﬁ%cﬁégfsgéklé]zlga%rﬁ—lég%t assi um
hydr oxi dectrafhetieyl padnidied yr arsalkdli @etabseamalialie eanh atdialcarbonitalor hydtokide such

as sodium hydride, an alkali netal or an alkaline earth netal am de such
as sodi u,s(pqhqsos@,dmm carbonate, potassium carbonate, calcium carbonate, sodium hydroxide or
potassium hydroxide. Alternatively, such a base may be an alkali metal hydride such as
sodium hydride, or an alkali metal or alkaline earth metal amide such as sodium amide,
sodium bis(trimethylsilyl)amide, potassium amide or potassium bis(trimethylsilyl)amide.
15 When it is desired to obtain the acid salt, the free base may be treated with an acid such as a
hydrogen halide such as hydrogen chloride or, a carboxylic acid such as fumaric acid in a

suitable solvent such as tetrahydrofuran, diethyl ether, methanol, ethanol, chloroform or

methylene chloride or mixtures thereof, the reaction may occur between -30 °C to +50 °C.

20 b) reacting a compound of formula XXV, wherein halo is halogen, e.g. fluorine, chlorine
or bromine, with a compound of formula C (e.g. compounds of formula III, V, IX, XII, XIII);

wherein R', R* and m are as defined as hereinbefore); to form a compound of formula Ia;

R1
(R% 1
halo m N
1 Y
N N/O /R O\
+ N : H
J e w0 “)
/N—Rs
R* N—R®
RY

25 (XXV) © (Ia)



15 sodium bi s(trimethyl silyl)am de, potassium am de or potassium
bis(trinmethylsilyl)am de. The N-oxide nmay be renoved by using a suitable
reagent swolnzas2sphosphorus trichloride in a suitable sol emSEssiaizons

met hyl ene chloride, chloroform toluene or ethyl acetate and the reaction
may occur at a tenperature between 0 Cz3and +100 C. 20 When it is desired to
obtain the acid salt, the free base may be treated with an acid such as a
hydrogen hal i de such as hydrogen chloride, or a carboxylic acid such as
fumaric acid in a suitable solvent such as tetrahydrofuran, diethyl ether,
met hanol , et hanol, chloroformor nethylene chloride or m xtures thereof,

t he r eactlhemeartipn of procedsdt meehe eB8tieContan-eb@popastesyl vertaeich ngametbanpgund  of

f | XXVI |, i R4 i Cl 6al kyl ith th i i HNR4RS,
o Tor m AetApieian of Lechmtirad FomRS 0 0EsBen ‘s ard ke B8 R Dym N R
(R2) m N Rif314 apkbttd soleht duch & @,Mﬁnéﬁ%ﬁé’maﬁuGWMainﬂl@)aceﬁdeIhe, reaction of

process ¢ nmay be carried out by: i) the reaction of the conpound of formnula
XXVI | swi tNymetey Ipymlidpr-2-@ne ondinresh R st iden thegeangion i yeocs ot at@riemperetirers
benzene, t hyl ene chl.ori.de~ chloroform toluene or acetonitrile in the
presencedﬁae éﬁB Em&*#ggggnt such as trinmethyl alum numand at a reaction
io tenperature between 0 C and reflux or, ii) the reaction of the conpound
of formula XXVII with the appropriate am ne RARSNH neat or in a suitable
sol vent dlihereassions #peptagequplysficgied ig fiegreensanf a Raseenishgrbagcwaphe eri | e

Vr’\rnet gl Ozagé%a%g%%m%g%%et s%% s Bﬂ%ﬁn&%lﬂiﬁir@?ccﬂlibﬁg 4-H§$3ﬂ1ylaﬁﬂloﬁyﬁﬁ’i%,ne earth

10 triethylamine, morpholine, N-methylmorpholine, diazabicyclo[5.4.0]Jundec-7-ene,
tetramethylguanidine or an alkali metal or an alkaline earth metal carbonate or hydroxide
such as sodium carbonate, potassium carbonate, calcium carbonate, sodium hydroxide or
potassium hydroxide. Alternatively, such a base may be an alkali metal hydride such as
sodium hydride, an alkali metal or an alkaline earth metal amide such as sodium amide,

15 sodium bis(trimethylsilyl)amide, potassium amide or potassium bis(trimethylsilyl)amide.
The N-oxide may be removed by using a suitable reagent such as phosphorus trichloride in

a suitable solvent such as methylene chloride, chloroform, toluene or ethyl acetate and the

reaction may occur at a temperature between 0 °C and +100 °C.

20  When it is desired to obtain the acid salt, the free base may be treated with an acid such as a
hydrogen halide such as hydrogen chloride, or a carboxylic acid such as fumaric acid in a
suitable solvent such as tetrahydrofuran, diethyl ether, methanol, ethanol, chloroform or

methylene chloride or mixtures thereof, the reaction may occur between -30 °C to +50 °C.

25 ¢)reacting a compound of formula XXVII, wherein R* is Cy.galkyl, with the appropriate

amine HNR‘R? , to form a compound of formula Ia;



15 hydr oxi de such as sodi um carbonate, potassium carbonate, cal cium
carbonat e, sodium hydroxide or potassium hydroxi de or an al kyl am nebase
such as twioaBlyisasri ne, the reaction may occur at a tenpemratrsess/svsveen - 20
C and +150 C. Wen it is desired to obtain the acid salt, the free base may
be treated with an acid such as a 20 kydrogen halide such as hydrogen
chloride, or a carboxylic acid such as fTumaric acid in a suitable solvent
such as tetrahydrofuran, diethyl ether, methanol, ethanol, chloroformor
met hyl ene chloride or mxtures thereof, the reaction may occur between -30
Cto +50 Eé dL—« educRi on of the hgg%id. i’ _t hélconpound of formula XXVI |
to formd ) 25 formula la; "N 3PB53 PCT/ SE03/ 00508 33 (R2) m
iR~RR)YmMN R ,ONRS NR5 R R 1) (Ta) The N-oxide may
be reduced by usinyg §@itab|e reagent such mosphorus trichloride in a
dilof orm tol uene or ethyl

p
chl

with an acid such™§&8" a hydrogen halide suchYyas hydrogen chloride, or a
carboxylic acid sugh as fumaric acid in a sdital’e solvent such as

t et r ahydr of ur an, gff &xdnyl et her, nethanol, & hahol, chloroformor 20

met hyl ene chl oride orlari xtures thereof, the regftion may occur between -30
Cto +50 C. e) quoﬁ?nating a conmpound of formula la to forma conpound of
formula Ib; (RmMNR (R, N R HF (R3)n N(R3)" \ N

(XXVII) (Ia)

The reaction of process ¢ may be carried out by:

1) the reaction of the compound of formula XX VII with the appropriate amine R*R°NH in
a suitable solvent such as benzene, methylene chloride, chloroform, toluene or acetonitrile
in the presence of a suitable reagent such as trimethyl aluminum and at a reaction

10 temperature between 0 °C and reflux or,

ii) the reaction of the compound of formula XXVII with the appropriate amine R‘R°NH
neat or in a suitable solvent such as methylene chloride, chloroform, toluene or acetonitrile
with or without a suitable base such as an alkali metal, an alkaline earth metal carbonate or
15 hydroxide such as sodium carbonate, potassium carbonate, calcium carbonate, sodium
hydroxide or potassium hydroxide or an alkyl aminebase such as triethylamine, the

reaction may occur at a temperature between -20 °C and +150 °C.

When it is desired to obtain the acid salt, the free base may be treated with an acid such as a
20  hydrogen halide such as hydrogen chloride, or a carboxylic acid such as fumaric acid in a
suitable solvent such as tetrahydrofuran, diethyl ether, methanol, ethanol, chloroform or

methylene chloride or mixtures thereof, the reaction may occur between -30 °C to +50 °C.

d) reduction of the N-oxide in the compound of formula XX VIII to form a compound of

25 formulala;



25 (la) (Ib) WO 03/082853 PCT/ SE03/ 00508 34 The reaction of process e may

be carried out in an appropriate solvent such as an ether e.qg.

t et rahydrwbusasesss 1, 4-di oxan or m xtures thereof in the pcasEoresos a

suitable fluorinating reagent such as 1-fluoro-2,4,6-trinethylpyridinium

triflate and a suitable base such as n3% butyllithiumor sodium

bi s(trinmethylsilyl)am de and at a reaction tenperature between -40 C and

+80 C. When it is desired to obtain the acid salt, the free base nay be

treated with an acid such as a hydrogen halide such as hydrogen chl ori de,

or a carboxylic acid such %ﬁ fumaric acid in a to sgitable solvent such as
i et'he

tetrahydrofurg@, di—et Ryl r, nmetha , 6 | orof orm or nethyl ene
chl oride or rg1 ™u r&of | thereati'bn
C. | NTERMEDI ATES preskent ifhvention fu

r befween -30 C to +50
at es' t 0 new

i ntermedi ates and the usg of Qhese 15 internedidtes t he preparation of

conpounds of fornmula la and | b. as defined hereinbefore. In one aspect of

the invention the inte ':%haﬁé is a conpound a dijng to formula XXV Halo

N'0O + 20 ~Rs)n ( f erei n hale—% hal ogg

hal ogen, nitro, Cl-6alkyl /fluoromethyl, AR thyl, trifluoronethyl,

fl uor onet hoxy, difl uoromét hoxy, trifl uoronethox OCl_ 25 6al kyl NR4ARS,

CO_6al kyl cyano, CO_6al kyl CONRARS, CO_6al kyl (SO2) NRARS, C_6al kyINRARS and a

group X' R6, wherein X1 NsH direct bond, 0, CONRTR8, S02NROR10, SO02R' or

NR12R13; R7, R9 and ﬁﬁé each independently arg*hydrogen or Cl.3al kyl; RS,

RO, R and R3 are CO_4alkyl; R6 is phenyl or a 5-, 6- or 7-nenbered

het er ocycl i c group containing one or WO 03/082853 PCT/ SE03/ 00508

10

(XXVIID) (Ia)

The N-oxide may be reduced by using a suitable reagent such as phosphorus trichloride in
a suitable solvent such as methylene chloride, chloroform, toluene or ethyl acetate and the

15 reaction may occur at a temperature between 0 °C and +100 °C.

When it is desired to obtain the acid salt, the free base may be treated with an acid such as
a hydrogen halide such as hydrogen chloride, or a carboxylic acid such as fumaric acid in a
suitable solvent such as tetrahydrofuran, diethyl ether, methanol, ethanol, chloroform or

20 methylene chloride or mixtures thereof, the reaction may occur between -30 °C to +50 °C.

e) fluorinating a compound of formula Ia to form a compound of formula Ib;

R’ R'
2 7’ 2 ’
Vs Q 0
H > F
Z >N ~ "N
(R%); % (R%); <

25

(Ia) (Ib)



35 two heteroatons, selected independently fromN, 0 and S, which

het erocyclic group may be saturated or unsaturated or said phenyl or 5-,

6- or 7-nwolsnemshet erocyclic group may optionally be fu®ed/smos/boses 5- or

6- menbered saturated or unsaturated ring containing atons selected

i ndependently fromC, N, 0 and S and whjch phenyl or heterocyclic group 5
may be subtituted with one or two substituents selected fromW and R6 is
linked to R8, R10, R' and R13 In one enbodi nent of this aspect there are

provi ded conpounds according to fornmula XXV wherein R3 is CO_6al kyl NRAR5;

and nis 1. 10 In another aspect there are provided conpounds, said

conpoundsTHegtdtgion oft plocéss €th®y thedjbtihﬁaﬁ bppropiiste oldentahitly hyinpehazi de;

2- Chl or o- 5- holln 43{Imathl pyri di ne 1-oxi de;

2- Chl or oi@raéwmf'man ar h4digranear AYiKiusgs theriepkin theRiesnce of 2 suitable fluorinating
1-[(6-Chl [ rid I )

- Chl or o- g;{g[%? Sull ng{ﬁ?ﬁ I}onb,%,()?’ %Qtﬂ@bp%ﬁ Lluﬂhﬂﬁfar%qnd %s%lt?bl?%g%?s{ﬁglaﬁsn n

1- oxi de; buiyl[1tﬂ1ﬁrr1€bf udum bls(tﬁmedqﬂsﬂyll)dm’ldeiﬂaryila)ﬁﬁéd&ﬂbl]l tdshperatire between -40

et hyl pyrrol idin-3-amne; 2-Chloro-5-[(4-nethylpiperi din- 1 -yl)meth yl]
pyri di neCrangxi8§eC.

1-[ (6-Chl oro-1-oxidopyridin-3-yl)nethyl]-4-phenyl pi perazi ne; 20

1-[(6-Chl oro- |

- oXi doperdémrti?sddsi)rétettomwdm ﬂ?@[ﬁﬁd’li&ﬂﬂ’ thedreletbabd ﬂnupbetreﬁthzykw)tprmrayid] fucipas azi ne;
[ (6-Chl oro- -OXIdOp%ﬁidln 3-yl nethyl%? thyI anlno%propanenltrlle

4- Chl &y&wﬁayﬁljd%uf*(as reges-qhlgided oA ¢ arberylis agid)sueh pyAUmakc Retdi) Pani ne:

(GIOCh'sa{thn boly s&%g r@d?bfgﬁla)] Léﬂiﬂ dthd; ﬁq%mfaﬁa ykm&ﬁd} émoﬁd&t&yl am ne;

(6-Chloro-1-oxi opyrl N- et hyl - N phenyl am ne; 25

Azet [ dnethylbnqcthimudc;dr)m]xmm thewpl ithe @aci@nimagxoater between -30 °C to +50 °C.

| oro-5-[(3-nethyl piperi din- |-yl)nmethyl]pyri dine 1-oxide;

6- Chl oro- | -oxidopyridin-3-yl)nethyl]-Ncycl ohexyl - N et hyl am ne;

| or o 1R TERINGEDIATES | -yl net hyl ) pyri dine 1-oxide;, as a free base or a

thereof. 30 _ . .
The present invention further relates to new intermediates and the use of these

QNZNNZZZY

aI

15 intermediates in the preparation of compounds of formula Ia and Ib as defined

hereinbefore.

In one aspect of the invention the intermediate is a compound according to formula XXV

20
(XXV)

wherein halo is halogen; R?is selected from halogen, nitro, C,-salkyl, fluoromethyl,
difluoromethyl, trifluoromethyl, fluoromethoxy, difluoromethoxy, trifluoromethoxy, OC,.
35 salkyINR*R®, Coalkylcyano, Co.alkyICONR*R®, Co.alkyl(SO2)NR'R?, Co.salkyINR*R’
and a group X'R®, wherein X! is a direct bond, O, CONR’R®, SO,NR’R'?, SO,R"! or
NR'’R'3; R7, R? and R'? each independently are hydrogen or C,_salkyl; R R R''and R"

are Co.qalkyl; Réis phenyl or a 5-, 6- or 7-membered heterocyclic group containing one or



WO 03/ 082853 PCT/ SE03/ 00508 36 In another aspect of the invention the
internmediate is a conpound according to formula B (XV, XVIII, XVlIlla XX,
XXI'T1) L worRpsf8s3s (B) wherein P represents a 5- or 6- meainesEesi00s50s

het eroaromatic ring containing one or two heteroatons sel ected

i ndependently fromN, 0 and S of whichzat | east one atomis selected from
nitrogen and L' is a | eaving group such as a hal ogen e.g. fluorine,
chlorine or bromne; wherein R3 is selected from hal ogen, nitro,

Cl - 6al kyliynf I f t hoxy,
di fl uor or%vto #8%363?(??% P ?ltlcj%ts %%e(% %Axd}é?ﬂ%%%hw 3 ab& FN&H%EQME% ahck%}loge g

CO_6al kth@@the%d orGBisBiatded ¢rSar phurRIRG, 5-O- @anmmm hetarmtydlogroumnmxyRG
wherein XL .is iyect bon CONR ROR10 R' or . NR12R13; R7,
RO and | REPUGEHE T TSERAT 9 G AT ES OCH 3yt HhREOTHINE R and
R3 are a%@lﬂédan%eh&erﬁl@% ON, ® #rd S &rd \Qﬂlcﬁpﬁm%f RéleRRY@IcOgYE | C
group containing one or 15 two heteroatons, selected mdgpendently from N,
0 andssS, nmfwubetmcbwbbneaogwmbstayemmelmdﬁr@méﬂ o1 RinsdinkeiodRf, or  sai d
phenyl orR|5 116 13 7- menbered heterocyclic group nay optionally be fused
with a 5- o’r 6- ?rqa ered saturated or unsaturated ring containing atons

sel ected i ndependently fromC, N, 0 and S and whi ch phenyl or heterocyclic
group nmay be subtituted with one or two substituents selected fro?a(\s/% and

R6 is |irRege @@bP@mezoome@ aspert therriarRPIVided composRbRFcAing erfommyla ect

there aqu r%llg%dc qg agepiding to fornmula B (XV, XVIII, XVIIla
XXI'1 ‘% er el n pyridine or pyrimdine ring and L' is a |eaving

grouplosuch as a hal ogen e.g. chlorine; wherein R3 is selected from C_ 25

6al ky1CONR4AR5, CO 6al kyl NRARS and NRARS; .nis 1. In another
aspect  HBREOBPEABROMIHR e@é%ﬁﬁe RmPAfY se@ SRbas SREiy:

2-Chl oro 13241 Roh §if i biny é‘zmé nam de;
1-(2-Chl olmFg)lﬂ% |(Bno>§a%r5 nglt] hyl pi p@?%;l ne; WD 03/082853 PCT/ SE03/ 00508

2-Chloro-5-(morpholin-4-ylmethyl)pyridine 1-oxide;
2-Chloro-5-(pyrrolidin-1-ylmethyl)pyridine 1-oxide;

15 1-[(6-Chloro-1-oxidopyridin-3-yl)methyl]-4-methyl-1,4-diazepane;
2-Chloro-5-[(4-pyrrolidin-1-ylpiperidin-1-yl)methyl]pyridine 1-oxide;
1-[(6-Chloro-1-oxidopyridin-3-yl)methyl]-N,N-dimethylpyrrolidin-3-amine;
2-Chloro-5-[(4-methylpiperidin-1-yl)methyl]pyridine 1-oxide;
1-[(6-Chloro-1-oxidopyridin-3-yl)methyl}-4-phenylpiperazine;

20 1-[(6-Chloro-1-oxidopyridin-3-yl)methyl]-4-[2-nitro-4-(trifluoromethyl)phenyl]piperazine;
3-[[(6-Chloro-1-oxidopyridin-3-yl)methyl](ethyl)amino]propanenitrile;
N-(4-Chlorobenzyl)-N-[(6-chloro-1-oxidopyridin-3-yl)methyl]-N-methylamine;
N-[(6-Chloro-1-oxidopyridin-3-yl)methyl]-N-(2-furylmethyl)-N-methylamine;
N-[(6-Chloro-1-oxidopyridin-3-yl)methyl]-N-methyl-N-phenylamine;

25 5-(Azetidin-1-ylmethyl)-2-chloropyridine 1-oxide;
2-Chloro-5-[(3-methylpiperidin-1-yl)methyl]pyridine 1-oxide;
N-[(6-Chloro-1-oxidopyridin-3-yl)methyl]-N-cyclohexyl-N-methylamine;
2-Chloro-5-(piperidin-1-ylmethyl)pyridine 1-oxide;
as a free base or a salt thereof.

30



7 6-Chl oro-N-[ 2- (di net hyl am no) et hyl ] - N-net hyl ni coti nam de; 4-{
-[(6-Chl oropyri m di n-4-yl)oxy] ethyl }norpholine;

- Benzyl -wo[o3®8zs8 or opyri di ne- 3-yl ) sul fonyl ] pi perazi ne;  PCT/SE03/00508

-[ (6-Chl oropyridi n-3-yl)sul fonyl]-4-(3-nethyl butyl)pi perazine; 5

[ (6-Chl oropyridin-3-yl)sul fonyl]-4-isepropyl pi perazine; 1-

6- Chl or opyri di n- 3-yl ) sul fonyl ] - 4- et hyl pi per azi ne; 1-

5- Brono- 6- chl oropyri di n-3-yl ) sul fonyl] -4-nethyl pi perazi ne;

Chl or OTNaﬁ@BHyAs &t ()?F@{ﬁ\';éﬂ bl 'IHE 1ﬁt‘e¥rh@&15't¥|1§ Ql‘&hﬁhﬂﬂ a@C&HingQB?(BHrﬁﬁf
-Chloro-N[2 am no) et hyl | pyri di ne- 3- sul f onam de;

- Chl oro-(NV[,X\(Ir]I r?é‘t’ll}/é XMInXXéthI ] - N-et hyl pyri di ne- 3- sul fonam de;
-Chloro-N-[ (1-ethyl pyrrolidin-2-yl)nmethyl]pyridine-3-sul fonan de;
(6-Chl oropyridin-3-yl)sul fonyl]-4-nmethyl -1, 4-di azepane;

[(6 Chl or opyri di n- 3-yl )sul fonyl ] nor phol i;ne; as a free base or a salt
thereof. 15 In yet another aspect of the ifhvention the internediate is a

conmpound according to fornmula C (I, V , XIlI, XIll) R (R)ymO (C
‘dfr

—

20 wherein R is hydrogen; R2 is ﬁgect ym hal ogen, nitro, Cl-6alkyl,
fluoronet hyl, difluoromnethyl, trifi biorlomEt hyl , fluoronet hoxy,

di f1 uor onet hoxy trifluoronet hoxy oc1 kyl NR4AR5, C0_6al kyl cyano,
CO_6al kyl CONRAR5, C0_6al kyl ( SO2) NRARS, CI) 6al kylNR4ARS and a group X R6
wherein X is a direct bond, 0, CONR7RB, gbZNRQRlo S2R' or 25 NR12R13

R7, R9 ang Rig ién@ﬁ?%%%’ﬁ%ﬁ%et%ﬂ%e@&&&%& g, Qma?ﬁﬁlné%e offyo R0, R

and R 3 are CO_4 henyl or 7-meinbered heterocyclic
group coregirertorgs mtwmdemdmtyefrcomﬂ\b@anCB%béwh@h attedspmndmnm Issefectech N, O

EEICRUTC N ECETRCR TN A e S
bromine; wherein R?is selected from halogen, nitro, Cj-galkyl, fluoromethyl,

10 difluoromethyl, trifluoromethyl, fluoromethoxy, difluoromethoxy, trifluoromethoxy, OC;.
salkyINR*R®, Cyalkylcyano, Co.salkylCONR'R?, Cy.¢alkyl(SO,)NR'R’, Co.salkyINR*R’
and a group X'R®, wherein X' is a direct bond, O, CONR'R?, SO,NR’R'’, SO,R"! or
NR!ZRP; R, R’ and R'? each independently are hydrogen or C,_salkyl; RS, R'O, R''and R
are Co.qalkyl; RCis phenyl or a 5-, 6- or 7-membered heterocyclic group containing one or

15 two heteroatoms, selected independently from N, O and S, which heterocyclic group may
be saturated or unsaturated or said phenyl or 5-, 6- or 7-membered heterocyclic group may
optionally be fused with a 5- or 6-membered saturated or unsaturated ring containing
atoms selected independently from C, N, O and S and which phenyl or heterocyclic group
may be subtituted with one or two substituents selected from W; and R® is linked to Rg,

0 R© R"andR".

In one embodiment of this aspect there are provided compounds according to formula B
(XV, XVIII, XVIIIa XXI, XXIII) wherein P is a pyridine or pyrimidine ring and L'isa
leaving group such as a halogen e.g. chlorine; wherein R*is selected from C,

35 6alkylCONR®R®, Co.alkyl(SO,)NR*R® and Co.salkyINR‘R’; n is 1.

In another aspect there are provided compounds, said compounds being;:
2-Chloro-N-[2-(dimethylamino)ethyl]isonicotinamide;
1-(2-Chloroisonicotinoyl)-4-methylpiperazine;



optionally be fused with a 5- or 6-nenbered saturated or unsaturated ring
cont ai ni ng WO 03/ 082853 PCT/ SE03/ 00508 38 atons sel ected i ndependently
from C, NvoO3aszss and whi ch phenyl or heterocyclic groupPOTEEIDES0S
subtituted with one or two substituents selected fromW and R6 is |inked
to R8, R10,R'andR13. 5 In one enbodi ngpt of this aspect there are provided
conpounds according to formula C (I1l, V, IX X, Xlll) wherein RL is
hydrogen; R2 is selected from hal ogen and a group X R6, wherein X1 is a

di rect b%r@hlofgslvl[§ (?ec‘?”é’ag"i“ﬁ‘ﬁgﬁmw e{pg,%rg(g& ﬁf(}‘ OC group contai ning one or

two het eroat ons, enhden rom and S; mis 1 or 2. 10 In
anot her ds{i:[6- GHiempy@mﬁiimﬂeyl)anltt}qdhpomhdhne sai d conpounds bei ng:

5, 6-Di bromp- 1, 3-di roind,l-- e; . .
g _F;Kr. di g%ivi%%ﬁymm "ﬁgfalgfowll%erazme'
i en <h F
5 (2- Furyl%( '](_3:1% 8?*1y rg?ylﬁ Ifg@ﬂ? 12 Mﬁylbutyl)p1pcraz1ne
5-(1,3- Qdaﬁéﬂcmoryp})ndln3 y)shifomydl- thqpmwlplperane;:,

5-(1, 3-Thi - 4- ITL 2 ndol -.2- one;

5- ( 2- Met yﬁg%héorf%f - 321939{}3; ?é EYAR}B?%ZIE% ndol - 2-one; as a free base

or a sal ty.f(here@b-6-dflotopyN@h-2N%ulehylRanach yRipddvnd, nvent i on the

intermediate is a conpound according to formula XXVII (RmNO H NI O

0 4 R (X&hlpyo-N-methyl-N-(2-pyrrolidin-1-ylethyl)pyridine-3- sulfonamide;
6-Chloro-N-[2-(dimethylamino)ethyl]pyridine-3-sulfonamide;

10 6-Chloro-N-[2-(dimethylamino)ethyl]-N-ethylpyridine-3-sulfonamide;
6-Chloro-N-[(1-ethylpyrrolidin-2-yl)methyl}pyridine-3-sulfonamide;
1-[(6-Chloropyridin-3-yl)sulfonyl]-4-methyl-1,4-diazepane;
4-[(6-Chloropyridin-3-yl)sulfonylJmorpholine;

as a free base or a salt thereof.

In yet another aspect of the invention the intermediate is a compound according to formula

C (111, v, IX, XII, XIII)

20
wherein R' is hydrogen; R?is selected from halogen, nitro, C,-alkyl, fluoromethyl,
difluoromethyl, trifluoromethyl, fluoromethoxy, difluoromethoxy, trifluoromethoxy, OC,.
salkyINR*R®, Cosalkylcyano, Co.salkyICONR*R?, Co.4alkyl(SO2)NR'R’, CosalkylNRR’
and a group X'R®, wherein X' is a direct bond, O, CONR7R8, SO,NR’R', SOzR” or

25 NRPR'*; R’ R”and R each independently are hydrogen or C;_zalkyl; R R'"  R"andR"
are Cy.salkyl; RCis phenyl or a 5-, 6- or 7-membered heterocyclic group containing one or
two heteroatoms, selected independently from N, O and S, which heterocyclic group may
be saturated or unsaturated or said phenyl or 5-, 6- or 7-membered heterocyclic group may

optionally be fused with a 5- or 6-membered saturated or unsaturated ring containing



25 WO 03/082853 PCT/ SEQ3/ 00508 39 wherein R is hydrogen; R2 is selected
from hal ogen, nitro, Cl-6al kyl, fluoronethyl, difl uoronethyl,

trifl uor owetoawk2sss | uor omet hoxy, difluoronethoxy, trifl uor eaeisEoxguso$OCL
6al kyl NRAR5, C0_6al kyl cyano, CO_6al ky1CONRARS, CO_6al kyl ( SO2) NR4ARS,

Co_6al kyINRARS and a group X R6, wherggn X' is a direct bond, 0, CONR7RS,
S2NROR10, SC2R" or 5 NR12R13; R7, R9 and R12 each independently are
hydrogen or Cl.3alkyl; R8, R 0O, R' and R13 are CO_4alkyl; R6 is phenyl or

a 5-, 6- e rqg;ﬁg' %g]m [

het er oat oagrgsr?s %ﬁgéﬁé%eﬁgéenglgn entb:’ gf? ?{%% , O g{rﬁglpg%%?gﬂgrﬁg égfraogcm%q iC

gr oup maymayde smbtituteal weih one (msxa)tsmbattefrhtmelwua:id:lfnpxhé)fviyalmcblil6 5dipk&l toR”,
7-mmerg%|03§§er gclic group may optionally be fused with a 5- or

6- menber €d - tﬂfd;ﬁed or unsaturated ring containing io atons sel ected

i ndependently fromC, N, 0 and S and whi ch phenyl or heterocyclic group
may be subtituted with one or two substituents selected fromW and R6 is
| i nked t dn R8s emRidimeR ofethid aR1eBt there ave eravidroidiompoundsf accpidengiofermnule Rer e ar e

provi ded carding. tor forpul a XXVI1 . - wherein R .is_ hydrogen;
Rl s el Bt Lot oS RS hahi £ i Ruogh: o3 SfiPid mndbRialp g b Brelbe are
provi ded XC'REPOREIES. X 'Sigh dicoriAdRS s RSL B86-mdehibdréd heterocyclic group containing

6- (2- hydroxy-5-nitro-1 Hindol -3-yl)nicotinate; Ethyl _

6- ( 2- hy dropg pr BY@heiereatopps; sﬂmtedang}mend@tsbﬁfmé{,om?/ $%ismas ¥ peé base or a salt
thereof. In yet another aspect of the invention the internediate is a
conpound according to fornmula XXVII1 W 03/082853 PCT/ SE03/ 00508 40

(R2) moN Ra andtherQspetithee B2 provided compounds, said compounds being:
5,6-Dibromo-1,3-dihydroindol-2-one;
5-Pyridin-3-yl-1,3-dihydro-2H-indol-2-one;
5-Thien-2-yl-1,3-dihydro-2H-indol-2-one;
5-(2-Furyl)-1,3-dihydro-2H-indol-2-one;

15 5-(1,3-Oxazol-5-yl)-1,3-dihydro-2H-indol-2-one;
5-(1,3-Thiazol-4-yl)-1,3-dihydro-2H-indol-2-one;
5-(2-Methyl-1,3-thiazol-4-yl)-1,3-dihydro-2H-indol-2-one;

as a free base or a salt thereof.

20  In yet another aspect of the invention the intermediate is a compound according to formula

XXVII

0”0

(XXVII)

25



R4/ (XXVI11) wherein R is hydrogen; R2 is selected from hal ogen, nitro,
Cl-6al kyl, fluoronethyl, drifluoronethyl, trifluoronethyl, fl uoronethoxy,
di f1 uor onwohesoysssri fl uoronmet hoxy, OCl_ 5 6al kyl NRARS, CO péaldeys/asesno,
Co_6al ky1CONR4AR5, C0_6al kyl (SO2) NRARS5, Co_6al kyl NRAR5 and a group X R6,
wherein X is a direct bond, 0, CONR7RE) SO2NROR10, SO2R' or NR12R13; R7,
RO and R12 each independently are hydrogen or Cl.3alkyl; R8, R0, R' and
R 3 are C0_4alkyl; R6 is phenyl or a 5-, 6- or 7-nmenbered heterocyclic
group co LAl RY: . el ected pdepsh Ly fromN, O
and S, \/\h%gte%gt er c{fgef*t%“?églg&fgr‘ﬁa@%{n%%ge?a{“ﬁ%tegéd 1@?’ unsgltﬁllg{rhg%/’ed or said
phenyl odifBiororbethyl; trifluvesdethell finedoaredmprg] diflugromephaxgyytrifbypotanmetbdy Oy. f used

with a 5- or 6- ered saturate at urated ri gntai ni { ons
sel ect edﬁzilhﬂggéﬁc?iénﬁ’tf’?@"y*%’é?ﬁ’ ,0-6Ngyl%r0$%5c}%s’ %@EW%SQ%%S% y{:‘)-@ﬂ( ¢ ocyclic
group  Mayq Rercupt ROUL Rekei X Nis ARfre@ bdnWOO SEBNR RESID NIPRI € SIER ! fdrom W and
R6 is Ilnkeczj 1t3o 7R8,9 R10, R" and R 3. 15 In one. enbodi ment Q tlpl S aspect
t her es ar &RIFRVi Re R’ codRoleadb intependeithy atedyimgenloa Cr 3otk RS, Rih&'eand RT i s
hydr ogen; [ L gr.oup X R6 erein X is.a . direct bond; .is a 5- or
6- menber éﬁﬁﬁ‘é‘lﬂ@(rygc}%? pﬁenall 8> '\(,:Vgh?rg'meﬂﬁ’eﬁq‘@%?o?)(ﬁéc FEYR8 3{368%% %etect ed

i ndependend h¥tefdafims)selBctdd thdSpendéntlysfrdm3@ O And 8! wRidR hBRfocgsIREGbup hRaye are
provi ded conpounds, said conpounds bei ng:

3- [ 5- ( MobpRyhiatedonunaeturad) or saighphemyd i i5- @- or Z-pembaegetprocyclic group may

di n-3-yl - | i ndal -2-al ;. . .

3 {5 (oPpIt S DS 5oty 5 9 GRemBEirA SRR S5 YrsE eSS SHETE, ol - 2- o
; 5-10 2- Etomy setedtedIndependendly ifforflCy N©tdag1S) ant-wbickl pativil or heterocyclic group
din-2-yl]-1Hindol -2-0l ; WO 03/ 082853 PCT/ SE03/ 00508 41 as a frege base or
a salt t Rewdssubitytedayitprg erdvogubitityentyistested feom Wianddy 18 SRsURDS; sai d
conpoundg iogitng:y g 8- (Hydr oxynet hyl ) - 1, 3-di hydr o- 2Hi ndol - 2-one; 5

2- Oxoi ndol i'ne- 5- car bal dehyde;

In one embodiment of this aspect there are provided compounds according to formula

15 XXVII, wherein R' is hydrogen; R?is selected from nitro and cyano; mis 1. -

In another aspect there are provided compounds, said compounds being:
Ethyl 6-(2-hydroxy-5-nitro-1H-indol-3-yl)nicotinate;
Ethyl 6-(2-hydroxy-5-cyano-1H-indol-3-yl)nicotinate;

20  as a free base or a salt thereof.

In yet another aspect of the invention the intermediate is a compound according to formula

XXVIII



5- (Chl oroacetyl)-1, 3-di hydro-2Hi ndol -2-one; as a free base or a salt
thereof. A further aspect of the invention relates to use of the conpounds
accor di ngwomsasgsspne of 10 forrmulas XXV, B (XV, XVIII, X¥drisEoddisps XXI11);
C((rrr, v, IX X, Xill); XXVIl; XXVIII; in the preparation of a conpound
of formula l'a or Ib. WORKING EXAMPLES jjhe invention will now be illustrated
inthe follow ng non-limting Exanples and unless 15 stated otherw se: (i)
tenperatures are given in degrees Celsius (C); operations were carried out
at room tenperature, i.e. at_q@ tenperature in the range of 18 to 25C;, (ii)
yiel ds are gi vzgz)f or tFhustrgti on only and are not necessarily those which
can be obtain N process devel opnent; preparations were

A 2lrequired; (iii) when given, NVR data is
in the formof delta val ues Qren in parts per nillion (ppm) relative to
the solvent or relative tojtetranethylsilane (TM5) as an internal standard;
(iv) chem cal synbols haye iQ usual neanings: Sl units and synbols are
used; (v) solvent ratid e given in volune:volume (v/v) terns; and 25
(vi) mass spectra: wherdy ndicated, ionization was effected by chem cal
ionization (Cl), electrgn-npact (El), fast atom bonbardnment (FAB) or

el ectrospray (ESP) unl es% otshervm' se indicated; values for nfz are given;
generally, only ions whi gd—iRidi cate the parent mass are reported. 30
Exanple 1 2-Chloro-N [Fg-’(di met hyl am no) et hyl I i soni coti nam de WO 03/ 082853
PCT/ SE03/ 00508 42 To a solution of 2-chloroisonicotinic acid (0.50 g, 3.17
mmol) in N N-dinmethyl forxxevite (20 nl) was added 1, 1'-carbonyl dii m dazol e
(0.565 g, 3.49 mmol). The solution was heated at 70 C for 30 m n. The
react i on WhesaitiRe isgnisiregss Raistselested fropehabegeas it GimgalkyIntuoromethyl,

di et hyl e - M P on was
stirred g‘%@?%%m lE’(Ealjinffi;lemrr %ﬁﬁ@gl’@éggﬁ%ﬁé& %bé}%@ﬁé&gﬁ: Oéél/-rg%(}%?%{’e in
vacuo sandalkNNR‘8S | @lkelkyityano, Co.alkylCONRR®, Co.alkyl(SO)NR*R?, Cy.salkyINR'R’

and a group X'R®, wherein X' is a direct bond, O, CONR'R?, SO,NR’R'’, SO,R"" or
NR'?R'%; R7, R? and R"? each independently are hydrogen or C.salkyl; R R'O,R"andR"”

are Co.qalkyl; R%is phenyl or a 5-, 6- or 7-membered heterocyclic group containing one or
two heteroatoms, selected independently from N, O and S, which heterocyclic group may
10 be saturated or unsaturated or said phenyl or 5-, 6- or 7-membered heterocyclic group may
optionally be fused with a 5- or 6-membered saturated or unsaturated ring containing
atoms selected independently from C, N, O and S and which phenyl or heterocyclic group
may be subtituted with one or two substituents selected from W; and R® is linked to R?,

R R'"and RY.

In one embodiment of this aspect there are provided compounds according to formula
XXVIII, wherein R! is hydrogen; R*is a group X'R®, wherein X! is a direct bond; R®is a 5-
or 6-membered heterocyclic group containing one or two heteroatoms, selected
independently from N, O and S; m is 1

20
In yet another aspect there are provided compounds, said compounds being:
3-[5-(Morpholin-4-ylmethyl)-1-oxidopyridin-2-yl]-5-pyridin-3-yl-1H-indol-2-ol;
3-[5-(Morpholin-4-ylmethyl)-1-oxidopyridin-2-yl]-5-thien-2-yl-1H-indol-2-ol;
5-(2-Furyl)-3-[5-(morpholin-4-ylmethyl)-1-oxidopyridin-2-yl}-1H-indol-2-ol;



purified on a silica gel columm using chl orof orml net hanol / conc. NH3(aq),
(90:10:1), as the eluent to afford 40 ng (5,7%yield) of the title
conmpound we® 03/08B5®rl ess oil: 'H NVMR (CDC1l3, 400 MHz) S 8PEI/SEd3/00508= 5 Hz,
1H, 7.68 (s, 1 H, 7.56 (dd, J =5, 1 Hz, 1 H, 6.92-7.08 (br s, 1 H),
3.58-3.48 (m 2 H, 2.59-2.52 (m 2 H412.28 (s, 6 H; M5 (TSP) mz 10 228
(M++1). Exanple 2 1-(2-Chloroisonicotinoyl)-4-nethyl pi perazine The title
conpound was prepared as described for Exanple 1 using 2-chloroisonicotinic

15 acid I e. The crude product was purified on a silica
gel colu%ggééfﬁgkhﬁh gﬁgéﬁéﬂynethanollconc NH3(aq), (100:10:1), as the

eluent to give the title conpound as a colorless oil. Yield: 68% 'H NWR
(CDC13, S851(d, J =5Hz, 1 , (.57 (s, 1 H, 7.43 (dd, J =
5 1 He, &%an%esespsctéé&eﬁfe @f%ded%gw?déasavfﬁ répqli}*ds %Hﬁ& 2.34 (m 2 H),

2.30-2. 24 ’\gmdr&(yh')ethﬁ @cﬁﬁydré 2i-indM2 hSP) ™Mz 240 (Mk+1). 20 Exanple 3

6- Chl or o- |net T"am no) et hyl I - N- et hyl ni coti nami de To a sol ution of
N,N,'N—tﬂ%@n@h&MEmHymﬁhdddaﬁhne (1.0 g, 10 mol) and triethylanmne (2.0 g,

20 mmol ) J p, et h 3C 5 was added 6-chl oronicotinyl chloride
(1.7 g, iﬁ§h¥6°ﬁ%hﬁ¥? ‘Ph%#ﬂgﬁéﬁgokgkﬁ?1de (50 nL) at roomtenperature.
After 2 hgatfree BadB dravgaRtRdrdbfe, the sol vent was renoved in vacuo and the

residue was partitioned between a 2 M aqueous NaOH sol uti on and mnet hyl ene
chl oride. The conbi ned extracts were dried (Na2SO4) and the sol vent was

renoved 'Ap fu\{'&;%y%pga o‘}‘ ﬁ Olrngerftlo% rglaﬁafs 1Gu e 9(%8?#&:}1% adddfdi y,% F‘Oﬁ%n ;b%e%ygg: 10)

pUI’IfI ed‘on a si col um usl ng acet oni ri et

as the SGomhulﬁlXXlVoBa(fXVDr)dVEI,’LXUIII&MIgD@(HI) O (IHLHY, IX1 XH, XdHpoXIN¥IBS an
bright yellowoil. 'HNWR (DVBO d6 4?9 w%bs 62 (d, J =2 Hz, 1 H),

8. 06 (dd,X¥VHIgin the pgepargtipy of ycorgpqupd of farmylins ey g o853 PCT/ SE03/ 00508 43
Hz, 1 H, 3.70 (s, 1 H, 3.41 (s, 1 H, 3.12 (d, J = 19 Hz, 3 H), 2.64 (s,
1H, 2.51 (s, 1 H, 2.37 (s, 3H, 2.13 (s, 3 H; M (TSP) mz 242
(M++1) . ENORNINGIEXAMPLES

The invention will now be illustrated in the following non-limiting Examples and unless
15 stated otherwise:
(i) temperatures are given in degrees Celsius (°C); operations were carried out at room
temperature, i.e. at a temperature in the range of 18 to 25°C;
(ii) yields are given for illustration only and are not necessarily those which can be
obtained by diligent process development; preparations were repeated if more material was
20  required;
(iii) when given, NMR data is in the form of delta values, given in parts per million (ppm)
relative to the solvent or relative to tetramethylsilane (TMS) as an internal standard;
(iv) chemical symbols have their usual meanings; SI units and symbols are used,;
(v) solvent ratios are given in volume:volume (v/v) terms; and
25 (vi) mass spectra: where indicated, ionization was effected by chemical ionization (CI),
electron impact (EI), fast atom bombardment (FAB) or electrospray (ESP) unless
otherwise indicated; values for m/z are given; generally, only ions which indicate the

parent mass are reported.

30 Example 1

2-Chloro-N-[2-(dimethylamino)ethyllisonicotinamide




5 4-{2-f(6-Chloropyri mdin-4- |Il))oxyleth ethyl |no!pholine To a solution
of N-(2-hydroxyethyl)norpholine (1.09 g, 8.27 mol) in N N

di met hyl fwomameszss3 (5 nmL) was added sodi um hydride (364 ng,PCa/SE03/mm0$, 60%
di spersion in oil) in portions. The m xture was stirred at room tenperature
for I hand at 45 C for 1.5 h. The grggnish solution was added dropw se
over 5 mn to a solution of 4,6 10 dichloropyrimdine (3.0 g, 20.1 mol) in
N, N-di met hyl formam de (5 nmL). The solvent was renoved in vacuo, and the
residue RNitldnldfon oxBf’sBH‘l%@trhx%&l%r(O%O% §t1|73ﬁ|1m@1§ﬂ{ RedimetharRheanie | ayer
was dried (Na2SO4) and the solvent was renoved i n vacuo. The crude product
was puri (2@olowaa adildd k& -grebonyddiimidazede (56t Bl 4% maoht Ehesolutien whuent

?EE%&S‘ "Votednk ] Brop e ﬁ’%esreac%ﬂrem%«'t%r'se»xaé%W&é‘odro%%s%n%@%@%”aﬁm P
, 3.72 : : 4 Hz 4
; 130 ﬁﬁ}&et?%lﬁcfge 'ﬂizocgﬂnh}li}?;e (02_%1 f? 7 3(do mr}llog v%s'ﬂ?%lesdz ThY solugoﬁalaé .tmrrejd at4' 6.

57.1, s53.:r60m ltﬁnlédfsﬁ’ye oWemi gm4T1(mm\1c)nt waEs avqpiogatéd zzayamuo @dt@h r¢81d1t607pfysr i

di n- 3-vl -4-met h T

o ot or o BBTER P TR R ST P R S e o ey BT e MR Ron QA0 sr e (50

m) was %@lﬁﬁdtoaafﬁﬁa u@ h%swf% el tof YA tREE AP IR ad a 2Qofless o2k Gﬂrmsz) in

acetonitrile owed by potassiumcarbonate (0.83 g, 5.99 mmol).
The obt al(GBGleéDﬂ) Wﬂs)(ﬁ &bl @J%HZhbéDeHG&(S rléi)L UR6 &, J405.nh Hz, THY ni xture

Fosi due Wee bR (it b8 AR b 35ged Cpef PO 208 o bR PRy 87 e

aqueoys baygerrwas extracted vvlth anot her portion of ethyl acetate. The
conbi ned organic Iayers were dried (Na2SO4) and the solvent was renoved in
vacuo affording 1.0 g (74%yield) of the title conpound as a yellow oil:
'HNI\/R(%(DC13 %00 I\/Hz) 8831(d J=2 Hz, 1 H, 7.65 (dd, J =8, 2 Hz, 1

, 71.29 3.49 (s, 302H), 2.46 (br s, 8 H, 2.28 (s, 3
H); 13C NMB- (Cm&nlcbﬁﬂom)m&hﬂﬁﬁle?am%&l 139.5, 132.8, 124.0, 59.2,
55.0, 53.0, 46.0; Ms (ESP) mlz 226 (Mt+1). V\003/082853 PCT/ SEQ3/ 00508 44
Exanpl e éfmldﬁlcemosncimﬂﬁawﬁmdwﬁé% F Eygmpled; yréng2-ghlogpasonicotinic

15 acid and 1-methylpiperazine. The crude product was purified on a silica gel column using

chloroform/methanol/conc. NH3(aq), (100:10:1), as the eluent to give the title compound as
a colorless oil. Yield: 68%: "H NMR (CDCl;, 400 MHz) 6 8.51 (d, J= 5 Hz, 1 H), 7.57 (s,
1 H), 7.43 (dd, J = 5, 1 Hz, 1 H), 3.66-3.58 (m, 2 H), 3.28-3.21 (m, 2 H), 2.41-2.34 (m, 2
H), 2.30-2.24 (m, 2 H), 2.20 (s, 3 H); MS (TSP) m/z 240 (M"+1).

20
Example 3
6-Chloro-N-[2-(dimethylamino)ethyl]-N-methylnicotinamide

To a solution of N,N, N-trimethylethylenediamine (1.0 g, 10 mmol) and triethylamine (2.0
g, 20 mmol) in methylene chloride (25 mL) was added 6-chloronicotinyl chloride (1.7 g,

25 10 mmol) in methylene chloride (50 mL) at room temperature. After 2 h at room
temperature, the solvent was removed in vacuo and the residue was partitioned between a 2
M aqueous NaOH solution and methylene chloride. The combined extracts were dried
(Na,SO,) and the solvent was removed in vacuo to afford 2.6 g of a crude product. The
residue was purified on a silica gel column using acetonitrile/tricthylamine, (90:10), as the

30 eluent to afford 2.1 g (87% yield) of the title compound as an bright yellow oil: 'HNMR
(DMSO-d6, 400 MHz) 6 8.62 (d, /=2 Hz, 1 H), 8.06 (dd, J=8,2Hz, 1 H),7.76 (d, /=8



A m xture of 2-chloro-5-(chloronethyl)pyridine 1-oxide (1.16 g, 6.52 mol;
described in: Tilley, J. W et al, J. Heterocyclic Chem 1979, 16, 333),
nmor phol i ”@0(03/042858, 13.0 mMmol ), 5 and potassi um car bonat @CiGES0FIS 6. 52
mmol) in acetonitrile (30 nL) was stirred at roomtenperature for 72 h. The
sol vent was renoved in vacuo and the rgsidue was purified on a silica gel
col um using chlorof ornfethanol, (9:1), as the eluent affording 1.21 g (81%
yield) of the title conmpound as a colorless solid: nmp 72-74 C, 'H NWR
gCDgllaz ‘t@ﬁl}M@hogs%ﬁ)‘%(ﬁ (51111)13 ) @9£D(=d19ﬂz%ﬁ) U?64(§ ﬂ{% 2511{§ (@}j

Hz, 4 H) ZR(@NHRZGJ@13H)1MS(MS£)MZ4MM+4(IM) 135 9, 126.6, 126.6,

66.8, 59.2, 53.4; M5 (ESP) mz 229 (Mt+1l). Exanple 7

6- Chl oro-N—(2-pyrroIidi n-1- ly ethyl)pyridine-3-sul fonam de 15 The title
conmpound pxample gpar ed as described for Exanple 3 using 2-pyrrolidin-1-yl-
et hyl am ne and 6- chI orop ridi ne- 3- suI fonyl chloride (described in: Naegeli,
C. et sal 4-{2[(©-Chl ap-tayl)oxyteteyl morpholiugs- 1750) . Purification on a

ili h th | t
gave the 9 .%?Oéug’r"‘r% LPESBY eéhﬁﬁﬁé%?%‘/# io'® KRR SENN: ) %5 870" (d
= 2 Hz, HidpthyBo@fantidel (5 thLy wds a&dddzsodﬂlnl'hydnﬁe4264ﬁllg,9IGnﬁndﬂzm%O 1 H, 3.00

(app t, J =6 Hz, 2 H, 2.50 (app 6 Hz, H),233r’r}1 I—?167
(m 4 H) dispesomgRIl apesrgons gbe mt)lreewa%%mrd af myprigtempgratigre forbh and 4645 o

54. 1, 53.08 8154, T%g F?eeplsh@?l(ﬁéﬁ)wa dded Yot WMtd der 55-51@1 la&ofht %ﬁ of 4,6-

2-Ch|oro- - pyrroI| pyri dine 1-oxi oaso ution of
2- chl or o-dsehlabp pimidten(3l0) g\20i ldmn*@l)]m(MNethm(emX']}fongamlﬁe 68 minyoThe sédent | bed
in: Tille et al te clic.Che

979, 16, 33 i
acet oni tr”%’lz}sée’(‘%edn‘ﬁ)"“% a“%ﬂﬁé@‘{ﬁ‘%?‘%%ﬁ Paﬁﬁ‘%@eglé’g%”%ﬁ %ersaﬁgr‘f’% I?Cneta&?‘td t he

reaction "I"He)btr%ﬁ m@& »sasl dre@UNAISO.9 AR (HeQBRBhEW A @iRVEd N itho. THRRrSR! vent
was evapor at e the residue was dissolved in 2 M 30 HCl(aq) and washed

Wit h et hydroducewas Bundedeoraqub@anel lcakpam weang eth)acetaedsitiee gue affording NAHCO3
Conbi ned & GRniF i) PEpERDe RO TEa vty F M RO g Dot £a 7
evapof;at edgi ¢ g (¥e1 £y 4350 (7 2% D 03Y, 882883 PEHSEIP, 09508 7 46 Hz, 2 H),

2.55 (t, J = 4 Hz, 4 H); *C NMR (CDCls, 100 MHz) § 170.0, 160.7, 158.1, 108.0, 66.9,

64.6, 57.1, 53.9; MS (ESP) m/z 244 (M*+1).

Example 5
20 1-[(6-Chloropyridin-3-yl)methyl]-4-methylpiperazine

To a suspension of 2-chloro-5-(chloromethyl)pyridine (971 mg, 5.99 mmol) in acetonitrile
(50 mL) was added a solution of N-methylpiperazine (1.20 g, 12.0 mmol) in acetonitrile (3
mL) followed by potassium carbonate (0.83 g, 5.99 mmol). The obtained yellow solution
was heated at reflux for 40 min. The mixture was allowed to cool for 10 min and the

25 solvent was removed in vacuo. The residue was partitioned between water, NaCl (s), and
ethyl acetate. The aqueous layer was extracted with another portion of ethyl acetate. The
combined organic layers were dried (Na,SO,) and the solvent was removed in vacuo
affording 1.0 g (74% yield) of the title compound as a yellow oil: '"H NMR (CDCls, 400
MHz) 4 8.31 (d, J=2 Hz, 1 H), 7.65 (dd, J = 8, 2 Hz, 1 H), 7.29 (d, / = 8 Hz, 1 H), 3.49 (s,

30 2 H),2.46 (brs, 8 H), 2.28 (s, 3 H); >C NMR (CDCls, 100 MHz) § 150.2, 150.1, 139.5,
132.8, 124.0, 59.2, 55.0, 53.0, 46.0; MS (ESP) m/z 226 (M"+1).



yield) of the title conpound as a red oil: '"H NWR (CDC13, 400 MHz) 8 8.37
(d, J =1 Hz, 1 H, 7.44 (d, J =8 Hz, 1 H, 7.23 (dd, J =8, 2 Hz, 1 H,
3.57 (s, wWoHp/HsEs® L (m 4 H, 1.80 (m 41-1); 13C NWVR ( CECIBE0L0B303vHz) 8
140.1, 139.9, 137.2, 126.4, 126.4, 56.4, 54.0, 23.5; M5 (ES) mz 213
(MFHl). 5 Exanple 9 1- [(6-Chloro- | -ox4 dopyridin-3-yl)nmethyl | -4-methyl-
| , 4-di azepane To a solution of 2-chloro-5-(chloronethyl)pyri dine 1-oxide
(940 ny, 5.28 nmmol; described in: Tilley, J. W et al, J. Heterocyclic
Chem 19¢Qamifle 6333) in acetonitrile (30 nl) were 10 added
N—nethylhonDplperaZ|ne (1 21 g, 10 6 nmmol ), and K2CA3 (730 ny, 5.28 mmol ).
The reac M oYY 03 : C gnperature for 3.5 days. The

solver SRR %%E rbra%@gatai‘ﬁqlé??i o35 Boe il EReBRBIRET o

portions 1@1ﬁeyeu hwl. e €}, @&e@@@zz@meﬂomw%oﬁs) LiRbipRbyH @f14rans. omogonbl ned
organic |layers were drled&&hbzs , and evaporated to give 15 0.86 g (64%

yi el d¥ ofand n@tae‘»wm@ad)@nm 80 gs6.3 nomdhgveact@tqmmiekﬁmm)(\a@dtmd@tsroonoo M—Iz)

8 8 30 ( gh}aeratulée foH%Z th%S()iveéngJ(ag genzld]v z§ ﬁa%tg a%d r(:ZldgCQ wﬁggﬂ eégo HZ’

|‘|) : 1. SlsﬂlchQel(cfﬂlurﬂn H);mg Nﬁio(‘cE&)m/EihanolZSﬁl)( M'Th&):lueﬂﬁafﬂ'di&mfg(ll 21098160 Exar’rpl es,
10-11, were prepared as described for le 10
2- Chl or oYslg)yof- tgw%wrammﬂ a§PI¢B¥0ﬁ]§$§ soaﬁnmp 721754 W | Wé)@lad%aode

(Stcgg '3”9)1\3%&%%4? ﬁzlg}g %Vg(drf" 831—[9'1”13{#_‘)27}3160(%&0]‘1'78 Zf{ 'é‘ﬂ 36%3% 5" N'VR

.21 1(>dd,HzJ 4:H)83 46 (sz H)1 2H0, (1,344 H5 4 1D); HDNNB{ @33@137ﬁ)(xmm{z26+ﬂ)40 42tb158
( 4 H), }2 1.88-1.83 , 1.81-1.75 (m 4 H),
1.61-1. 533@9. P36, 64)126»@56@@55 B, @@ésgwm/zz@% #+5.11 30
1-f(6-Chl oro-1-oxidopyridin-3- 1)~yll-N, Ndinethyl pyrrolidin-3-am ne
Starting material: 3-(dinmethylam no)pyrrolidine. Yield: 67% 'H NVR
(aceton- g&amffl®7 MHz) 8 8.28 (d, J =1 Hz, 1 H, 7.60 (d, J =8 Hz, 1 H,

7.27 (dd, J =8, 2 Hz, 1 H} 3.66 WO 03/ 082853 PCT/ SE03/ 00508
'6-Chloro-N-(2-pyrrolidin-1-ylethyl)pyridine-3-sulfonamide

15 The title compound was prepared as described for Example 3 using 2-pyrrolidin-1-yl-
ethylamine and 6-chloropyridine-3-sulfonyl chloride (described in: Naegeli, C. et al. Helv.
Chim. Actal. 1938, 21, 1746-1750). Purification on a silica gel column using ethyl
acetate/triethylamine, (9:1), as the eluent gave the title compound. Yield: 58%: 'H NMR
(CDCls, 400 MHz) 6 8.79 (d, J=2 Hz, 1 H), 8.05 (dd, J = 8,3 Hz, 1 H), 7.42 (d, J = 9 Hz,

20 1 H),3.00 (app. t, J = 6 Hz, 2 H), 2.50 (app. t, J = 6 Hz, 2 H), 2.33 (m, 4 H), 1.67 (m, 4 H);
3C NMR (CDCls, 100 MHz) § 155.7, 148.8, 137.8, 136.1, 125.0, 54.1, 53.9, 41.6, 23.9;
MS (TSP) m/z 290 (M*+1).

Example 8

25 2-Chloro-5-(pyrrolidin-1-ylmethyl)pyridine l-oxide

To a solution of 2-chloro-5-(chloromethyl)pyridine 1-oxide (477 mg, 2.68 mmol; described
in: Tilley, J. W. et al, J. Heterocyclic Chem. 1979, 16, 333) in acetonitrile (10 mL) was
added pyrrolidine (381 mg, 5.36 mmol), and the reaction mixture was stirred at room
temperature overnight. The solvent was evaporated, and the residue was dissolved in 2 M
30  HCl(aq) and washed with ethyl acetate. The aqueous layer was alkalized to pH 8 with
NaHCO:s (s), and the mixture was extracted four times with ethyl acetate. The combined

organic layers were dried (Na,SOy), and the solvent was evaporated to give 0.43 g (75%



46 3.53 (m 2 H), 2.76-2.63 (m 2 H, 2.58-2.50 (m 1 H), 2.43-2.35 (m 1
H, 2.24-2.21 (m 1 H), 2.12 (s, 6 H, 1.96-1.89 (m 1 H, 1.74-1.64 (m 1
H); M5 (BSp wsi0228256 (M+-+1). Exanple 12 5 2-Chl oro-5-f (4- rettsgbpoqses i di n- 1-
| )) met hyl | pyridi ne 1-oxide To a sol ution of

2-chl oro-5-(chl oronet hyl ) pyri di ne 1-oxi¢le (222 ng, 1.25 mmol; descri bed

in: Tilley, J. W et al, J. Heterocyclic Chem 1979, 16, 333) in
tetrahydrofuran (2 nL) were added a solution of 4-nmethyl piperidine (247

ng, 2.49 | e 4. 0.5 et rah {2 n

pot assi u%%ﬁfd%?tlg%%ow % g?\é;dt]% (lz-ﬁglgiﬁn(rmlﬁ(fﬂd WZEJS 8% Is qrrI?Ichill) The
m xture \1@$7g¢r(\ley—stHzr neg), A3 (e £ eNPEIzAL ME3.5D(s, DFD), MSekm, FH, DRAt Ur e
was filtered (20 mpolyethylene filter), and the beads were washed with
sever al mmrﬂlfﬁnscd‘ﬁl\’l%ﬁﬁl 15.ck08 MHEL® ild@ 1, 190,137 2¢ hdted vids a8 Hedt-i t h

NaHCO3 ( SO), and the solvent was evaporated to give
a crude ggédm(%.%bﬁgé purified by colum chromat ography using

chl oref ornf et hanol, (95:5), as the eluent to give 168 ngy (56% 1s yield) of
t he t|tIe cor&ognd as a yeIIow oil: "H NW (CDC13, 400 MHz) S 8.37 (d, J =
1 Hz, 1(d, J = 8Hz 1 H, 720(dd J =8, 2 H, 1H, 3.41 (s,
2 H), Zq 1.63-1.58 (m 2
H),145-. =6 Hz, 3 H,; M (ES)
mz 241 wm)utlcmmf@m\@bé @Blolorp(fteybmtmlme lm»dec(%ymlgdi A8 Hmol) described

b wishah UTEn 1oy TR B o TR G 7) L ReBvstis WO By pFredi ne

1- oxigde (&L NGnetRylROmMBPMErazin€ €ELT EPEYG hitaol Y iahl €4COJ (730 me! 5.28 mmdol).
Het erocyclic Chem 1979, 16, 333) was added fol |l owed 25 by tetrahydrofuran

(1 L) . Ahgaeastipeminurewpheimer st pormtenperatarg Jotdyd dayst 2 her@lvgntivas

t et rahydr t.aly d re
ndded,” andrdiE i yholb b 18 B P GHIE 0 cBh oRAL BRPLND LBRICINECT S v e
for one \aﬁ@é()us RSet sacyanated wihlantbhedm®wb portiohs 8ﬂetgyl dbed@ amining poasonvafs hed
with tetrah drofuran and added to the m xture §wedrgg addi t i onal

t et r ahy drgrayaiefyranpihe covw@leél%&%ﬁ%laawsme g ﬂﬁa SOV FREVIBOIRIGO B ¥R ) at
roomte A i1 ; dePliegh hyl ene
(T Tery ek i LRI bRt oo SR e Sl LR e bAoA )

tetr ahydl‘écﬁ‘}ﬁaial, JariHet hHEnG1.60 (d, J = 8 Hz, 1 H), 7.29 (dd, J = 8,2 Hz, 1 H), 3.65 (s, 2

H), 2.74-2.69 (m, 4 H), 2.62-2.54 (m, 4 H), 2.29 (s, 3 H), 1.81-1.75 (m, 2 H); MS (ES) m/z
256 (M"+1).

20  The following Examples, 10-11, were prepared as described for Example 9:

Example 10

2-Chloro-5-[(4-pyrrolidin-1-ylpiperidin-1-yl)methyl]pyridine 1-oxide

Starting material: 4-(1-pyrrolidinyl)piperidine. Yield: 93%: 'H NMR (CDCls, 400 MHz) &
25 8.33(d,J=1Hz, 1 H),741(d,J=8Hz,1H),7.21(dd,J=8,2Hz, 1 H),3.41 (s, 2 H),

2.83-2.78 (m, 2 H), 2.58-2.53 (m, 4 H), 2.15-2.00 (m, 3 H), 1.88-1.83 (m, 2 H), 1.81-1.75

(m, 4 H), 1.61-1.53 (m, 2 H); MS (ES) m/z 296 (M"+1).

Example 11

30  1-[(6-Chloro-1-oxidopyridin-3-yl)methyl]-N,N-dimethylpyrrolidin-3-amine
Starting material: 3-(dimethylamino)pyrrolidine. Yield: 67%: 'H NMR (aceton-d6, 400
MHz) 6 8.28 (d, /= 1Hz, 1 H), 7.60 (d, J = 8 Hz, 1 H), 7.27 (dd, J = 8, 2 Hz, 1 H), 3.66-




Vol atiles were renoved in vacuo, and the residue was suspended in a

1:1-m xture of WD 03/082853 PCT/ SE03/ 00508 47 tetrahydrofuran and et hanol
(8 mL) fowomamsksby the addition of N-ethyl-N, N diisopropycarseagoqssd L,
0.28 Mol ). The m xture was added to PS-Thi ophenol (1.35 mmol/g, 0.21 g,
0.28 mml ), and MP-Carbonate (3.20 mmojég, 90 ng, 0.28 mol ), both
pre-swelled in tetrahydrofuran. The m xture was stirred (100 r/mn) at room
tenperature 5 overnight followed by filtration. The resins were washed with
met hyl en Iyl t Y f , h |, t f4l S
Concent Tt 2T e B s s R P A A AR G
NVR ( CDCHB, 2490, 6HiT), 19681.82 (sl H;L 1H)4 1.84 48, { d); MS ESS nAz 256 (Mij+1).7. 30- 7. 26
(m 2H, 7.25-7.212 (m 1 H, 6.95-6.90 (m 2 H), 6.89-6.85 (m 1 H), 3.51
(s, 2 H, 3.22-3.18 (m 4 H, 2.65-2.60 (m 4 H; M5 (ES) nmlz 304 (M+1).
10 The f‘i«ﬂaﬂm o@ Exanples, 14 - 19, were prepared as described for Exanple
13: Exanple 14 1- [(6 Chl oro-
| - oxi dop 3 4 i ] ':4onethyl)phenyllpiperazine

2 o2 3 SR ?*@ﬁj&?%&hifﬁ ?ﬁh&%@% Hit VLRSS NAE R
= 2 Hz, ln: *‘1)1]16}7 J 6ﬁ’ eod, ]~1’-Ieter%cyc21c|'dﬂaem 19719, ,16733@3}11( @Iraﬂydi’oﬁlrzhﬁz(Z nlL)‘{)vere7 19

(dd, J =8, i, 7.16 (d J'=9 Hz, 1 H, 3.5 4 (s 3,18 (t, J
= 5 He, 41dd9dasz>haxpn(q 4- meehymmdmp @7 mgs2 @8gymal)in fptra rdmﬁqan lzi)m@empl e

153[ [ I MIPEE L, @Eg*sy n enitrile
Starti ng(cgtaa&t] IC%h%uhgwoq%Bﬁadn}l%ﬁo ebzr"léj)pl onli{} |'+a<ta€f( Yi e]:né‘:%w§2 Yo ' (CDC13,
400 Molz) nfmoB. Bl r(ld{turé WS delHZy stikreid)at robrd En{pératdrefoBordzweek. Iﬂ)le; mixt82 wakd, J =
9, 1 Hz, 1 H, 3.60 (s, 2 H, 2.82(t, J =7 Hz, 2I7?, 2.60 (q, J = 7 Hz,
2 H, 2. iﬂte(qd (29 pm polygthylpng filter), apd the beags were washed withrseygral Ml‘ETESbf Mz 240
(MH+1) . .
N- (4- Chl or o@gnzy Oﬂk‘ﬂe ”{ge lefa(t)? 0% W8§<h|e (‘)Nﬁglrll\lﬁiHcoé (%ﬂl )S%gt% eﬂ (l\ﬁ-zso‘i)’nyq am ne
St ar ti ng tedodvenalvas avapbhm(btol‘gwezt hyatibpmzly&tavrmme waé(peﬂlﬂed B.)Oﬂ%lmn H NVR
(CDC13/ DMSO 30 d6, 7:1, 400 WMHz) gg I-é) gg 8, 1 Hz, 1
H, 7.34 ci;roz@t(eg{?pkw L}s‘)ng eﬁlczr@fonn/ethanol (95:5), 'as the luent to give 1 8mg (56%
15 yield) of the title compound as a yellow oil: 'H NMR (CDCls, 400 MHz) § 8.37 (d, J = 1
Hz, 1 H), 7.41 (d,J = 8 Hz, 1 H), 7.20 (dd, J = 8, 2 Hz, 1 H), 3.41 (s, 2 H), 2.80-2.75 (m, 2
H), 2.00 (dt, J = 12, 2 Hz, 2 H), 1.63-1.58 (m, 2 H), 1.45-1.30 (m, 1 H), 1.22 (m, 2 H),

0.92 (d, J = 6 Hz, 3 H); MS (ES) m/z 241 (M'+1).

20 Example 13

1-[(6-Chloro-1-oxidopyridin-3-yl)methyl]-4-phenvlpiperazine

PS-Diisopropylethylamine (3.54 mmol/g, 0.4 g, 1.40 mmol) was washed with
tetrahydrofuran and 2-chloro-5-(chloromethyl)pyridine 1-oxide (100 mg, 0.56 mmol;
described in: Tilley, J. W. et al, J. Heterocyclic Chem. 1979, 16, 333) was added followed
25 by tetrahydrofuran (1 mL). A solution of 1-phenylpiperazine (182 mg, 1.12 mmol) in
tetrahydrofuran (1 mL) and a catalytic amount of potassium iodide were added, and the
mixture was gently stirred (100 r/min) at room temperature for one week. PS-Isocyanate
(1.76 mmol/g, 0.80 g, 1.40 mmol) was washed with tetrahydrofuran and added to the
mixture followed by additional tetrahydrofuran (1 mL). The suspension was gently stirred
30 (100 r/min) at room temperature for 19 h. The suspension was filtered (20 um polyethylene
filter), and the resins were washed with methylene chloride, tetrahydrofuran, and ethanol.

Volatiles were removed in vacuo, and the residue was suspended in a 1:1-mixture of



7.20 (m 1 H, 3.54 (d, J =2Hz, 2 H, 3.45(s, 2 H, 2.20(d, J =2 Hz, 3
H: MS (ES) mz 297 (M+1). WD 03/ 082853 PCT/ SE03/ 00508 48 Exanple 17

N- (( 6- Chlwiomslosmsss dopyri di n- 3-yl ) met hyl | - N- (2-f uryl net hyl pchixsmes/osbam ne
Starting material: N-nethylfurfurylamne. Yield: 71% 'H NVR (CDC13, 400
MHz) 8 8. 37 5(d,J=1Hz,1H),7.4§7(d,J:8Hz,1H) 7.39 (dd, J =
2, 1 H, 1 H, 7.22 (dd, J =8, 2 Hz, 1 H, 6.34 (dd, J =3, 2 Hz, 1 H),
622620(m1|—|),3.61(s 2H) 3.46 (s, 2 H, 2.26 (s, 3 H; M (E9
mz 253 : :

N-[(6- Ch(téglr%g} aﬁoé%ﬁ%%/fgﬁh SmIT) f(r)rléo%%/ ?y tll\ll—er?g?ltlon OfI\I-NperE}(la}gyAllgm ne Starting
mat eri al dn&bpmpﬁmnmr(ﬁd) p.neo 28’|n&hcl) me%xturH“Nb/Ric(eﬁmﬁ:PS Tlﬂﬁphdidblz()l » 8.26 (d,
J 1 76720é é 70706(m
1 H), 6. gqmel/gz@ 21(%n02181|q5n01)6a1ﬂ1-\’@ ‘%@fbemteé?iﬂﬁmrwl@s9 &g, §.28mmel) ghoth o

H; M (i s \lﬂél?ed%ﬁ %?f'tn a?(?é%%tgg%% Héﬂmré“éé’ stlrredﬁ 80 r/min) at room tem erature

5-(Azeti oropyri dine 1l-oxide Starting materi a
azeti di n@vefmgit ﬂ)llom%y ﬂﬂ&aﬁcﬁﬁ)l“hatesiﬂb%er(a MeasHod wnEmtip/ﬂ@ez;thloZﬂe

P i | sopemyREt g Eng. sl e S foeeniieg lﬂ%%'ﬁ%f%aéﬁveaé%% wi th
tetrahyd (s&%ryggscr . E@gﬁé‘k&ﬁﬁﬁlﬁdé ng&l@gﬁ3,nbo RYS) 3888 (s11 qzsl 985(d90 g,

0. 56 nmol . 'Het'erocycl’ic Chem 1979,
16, 333) =n&lzati@Bd7.80{7126ed 2 Hby 7126 2hgrdr oH)rceb- QBOniin) 2 H, 6.89-6t850m, df

of pot 4 SV 660D aadeet bt Ha A ERe0 i dME T p G ¥bed “(30

r/mny) at roomtenperature for 5 days. PS-lIsocyanate (1.10 mmol/g, 1.27 g,
1.40 mmol) was washed with tetrahydrofuran and added to the m xture

f ol I owed Thy feldatving dnamplesetd-ah9.dvase areparedas weycribeh ordixepwislbn was gently
stirred (80 r/mn) at roomtenperature overnight.

N- Et hyl - N, N-di i sopropyl am ne (50 L, 0.28 mmol) and MP-Carbonate (2.55 30
mol /g, Exathpde 14. 68 nmol ) were added, and the containts were m xed and

gently st Ir(6 %ﬁiﬂoro 1-oxidopyridin-3-yDmethyl]-4-[2-nitro-4-(trifluoromethyl)phenvyl]piperazine

15 Starting material: 1-[2-nitro-4-(trifluoromethyl)phenyl]piperazine. Yield: 100%: 'H NMR
(CDCl3, 400 MHz) 6 8.43 (d,J =1 Hz, 1 H), 8.06 (d,/ =2 Hz, 1 H), 7.68 (dd, / =9, 2 Hz,
1H),7.45(d,J=8Hz,1H),7.19(dd,J=8,2Hz, 1 H),7.16 (d,J =9 Hz, 1 H), 3.54 (s, 2
H), 3.18 (t, J = 5 Hz, 4 H), 2.64 (t, J = 5 Hz, 4 H); MS (ES) m/z 417 (M*+1).

20 Example 15
3-[[(6-Chloro-1-oxidopyridin-3-yDmethyl](ethyl)amino]propanenitrile
Starting material: 3-(ethylamino)propionitrile. Yield: 82%: 'H NMR (CDCl;, 400 MHz) &
835(d,J=1Hz, 1 H),7.46 (d,J =8 Hz, 1 H),7.32 (dd, J =9, 1 Hz, 1 H), 3.60 (s, 2 H),
2.82(t,J=7Hz,2H),2.60(q,J =7Hz,2H),247 (t,/=7Hz,2H), 1.07 (t, J =7Hz,3
25 H); MS (ES) m/z 240 (M"+1).

Example 16

N-(4-Chlorobenzyl)-N-[(6-chloro-1-oxidopyridin-3-yl)methyl}-N-methylamine

Starting material: p-chloro-N-methylbenzylamine. Yield: 100%: 'H NMR (CDCI3/DMSO-
30 dé6,7:1,400 MHz) & 8.39 (s, 1 H), 7.46 (dd, J = 8, 1 Hz, 1 H), 7.34-7.26 (m, 4 H), 7.24-

7.20 (m, 1 H), 3.54 (d, J = 2 Hz, 2 H), 3.45 (s, 2 H), 2.20 (d, J = 2 Hz, 3 H); MS (ES) m/z

297 (M™+1).




for 24 h. The mxture was filtered (20 m polyethylene filter), and the
resins were washed WO 03/082853 PCT/ SE03/ 00508 49 with nethyl ene chlori de.
Vol at i | eswoas@srsesioved in vacuo to give 138 ng (99% yi el dpcafSEos/osog i t] e
conmpound: Ms (ES) niz 241 (M++1). The foll owi ng Exanples, 21-22, were
prepared as described for Exanple 20: 4% Exanple 21

N-1( 6- Chl oro-1-oxidopyridin-3 1)y nethyll-Ncycl ohexyl - N-net hyl am ne
Starting material: N-nethylcyclohexylamne. Yield: 96% M (ES) niz 255
(Mt+1). 10 Exanple 22 2-Chl oro-5-(piperidin-I-ylnethyl)pyridine 1-oxide
Starting material: piperidine: M5 (ES) mz 227 (Mr+1l) Exanple 23 15

5, 6- Di br &namgle 37 di hydr oi ndol - 2- one. 6- Bronpoxi ndol e (0.168 g, 0.8 nmmmol)
was di ssQ . fo&, 5. . .mn.at room

t enper at G¥-eO- ek ¢ eHD-NGREhYIAMINE ond t he
yel low r %lh%%afe Wﬁxeﬁ%?fu%kﬁé{ﬁﬂlef Y{elé ﬂqﬁt‘HW@DGEWMESB shhe

m xt ure was oured onto Ice an the resulting precipitate was col | ected by
filtratiqa, had Hildd), 7T43Wdcls 820zt IoHYING @d,LB2 291 (B3YeH) B128)ddi/ + Be2 titl e

7080, (o, e 634539 = 4.9t B AR 1 3 H@ o Y4 A 23

(6-chlor HY/] syk feryl). pi perazine 25 To a sol ution of
benzyl pi gglregz{?negzés.%@nt, f(2. 59j mol ) in nethylene chloride (15 nL),

cool ed on an ice-bath, was 6-chl oropyridine-3-sul fonyl chloride (0.50 g,
2.36 mmol_; @ 8$I bed in: Naegeli, C et al. Hely. Chim Actal. 1938, 21,
1746- 1750*4RE€MPved in nethyl ene chlioride (10 nl) added slowy. The

r eact j,on MR%-Ghlbfo- Bdxildepyrdfin 3ty raad vl Ae mefil-Weshenliah@ndr eci pi t ati on was
filtered and washed with nethylene chloride and water 30 affording, after

dr yi ng, @'@8“ mea82:W-glethylapilingh & 1¢lily I(E%gW(CD@hW Mbiesd 8%, (d, 400
1 H) ! ?}fzd }ﬂ 743 d% = 3D 1 1B, 356 Yb (o 717 D786 (b, Ty, 87 B A4 I = 8

(m, 1 H), 6.71-6.67 (m, 2 H), 4.45 (s, 2 H), 3.02 (s, 3 H); MS (ES) m/z 249 (M"+1).

HZ,

15 Example 19
5-(Azetidin-1-ylmethyl)-2-chloropyridine 1-oxide
Starting material: azetidine. Yield: 100%: MS (ES) m/z 199 (M"+1).

Example 20
20 2-Chloro-5-[(3-methylpiperidin-1-y)methyl]pyridine 1-oxide

PS-Diisopropylethylamine (3.54 mmol/g, 0.4 g, 1.40 mmol) was washed with
tetrahydrofuran and 2-chloro-5-(chloromethyl)pyridine 1-oxide (100 mg, 0.56 mmol ;
described in: Tilley, J. W. et al, J. Heterocyclic Chem. 1979, 16, 333) was added followed
by tetrahydrofuran (1 mL). A solution of 3-methylpiperidine in tetrahydrofuran (1.5 mL)

25 and a catalytic amount of potassium iodide were added, and the mixture was gently stirred
(80 r/min) at room temperature for 5 days. PS-Isocyanate (1.10 mmol/g, 1.27 g, 1.40
mmol) was washed with tetrahydrofuran and added to the mixture followed by additional
tetrahydrofuran (2 mL). The suspension was gently stirred (80 r/min) at room temperature
overnight. N-Ethyl-N, N-diisopropylamine (50 uL, 0.28 mmol) and MP-Carbonate (2.55

30  mmol/g, 0.66 g, 1.68 mmol) were added, and the containts were mixed and gently stirred

for 24 h. The mixture was filtered (20 um polyethylene filter), and the resins were washed



WD 03/ 082853 PCT/ SE03/ 00508 50 7.50-7.43 (m 2 H), 7.38-7.30 (m 3 H),
4.23 (br s, 2 H, 3.79-3.63 (m 2 H), 3.45-3.18 (m 2 H), 3.11-2.96 (m 2
H)y, 2.96-wo83%/0¢28532 H); M5 (ES) mz 352 (Mt +1). Exanpl e PETKE03/00508

(6-Chl oropyridin-3-yl)sul fonyll-4-(3-methyl butyl)pi perazine 5 To a sol ution
of 1-(3-nethyl butyl)piperazine (0.41 gq92.60 nmol ; described in: Yamane, T.
et al. Chem Pharm Bull. 1993, 41, 148-155) in nethylene chloride (15 nl)
cooled on an ice-bath was 6-chl oropyridi ne-3-sul fonyl chloride (0.50 g,

2. 36 Mol j LA I 21,
1746- 1750 mﬂﬁ% eh@ 1Pﬂd%e\Nﬁ§tP§néevergh grsly%daﬁ,, K¢ %A%%IQ;}%&;@@?% y1e1&-)9(ﬁf8
reacti onthmistlfsd:omp(mdderS(EB) Wm2<bln(MaH5% HCl(aq) solution (30 10 m.) was
added and the phases were separated. The aqueous | ayer was al kal yzed with a
sat urat ed agueous NaHCO3 solution until pH 9 and the m xture was extracted
with netiylemeyia B EbmdRs, ﬁﬁQz%%%ﬁakﬂﬁr&sdﬁﬁ{eﬁ fe g 0.dri ed (Na2SO4)
and the solvent was renoved in vacuo affording 650 ng (83%yield) of the
tltlesconpound as a vvhlte solid: 1H NMR (CDC13, 400 M—Iz) S8.75 (d, J =2

, x%nﬂﬁﬁz =8 2Hz,, 1H), is 7.51(d, J =8Hz, 1H),
33330§E i : 286229(m 6 H, 1.66-1.50 (m 1 H, 1.5- 1.28 (m 2
H), 0.88 N-fi6-Ohlero7l- blzmoﬁvr_lﬂIQGNB)rﬁ&BM]-m zycBR2x yIM¥-mdthylafienpl e 26
1-[ (6-Chl oropyridin nyl | -4-i sgpropyl pi perazin 0, The title
compound SEnprusaRsa el kb Hedee S B8 e M,

i sopropyl pi perazi ne and 6-chl oropyri di ne-3-sul fonyl chloride (described in:
Naegeli, C et al. Hely. Chim Actal. 1938, 21, 1746-1750). Yield: 89% 'H
NVR (@DC]Eaganqﬂé)ZM—lz) 6 8.73 (d J=3Hz, 1 H, 7.96 (dd, J =8, 3 Hz, 1
H, 7. J : ..0 H, 2.76-2.63 (m 1 H),
2.63-2.5 L ; 13C NWR (CDC13, 100 25 MHz) S
156. 1, 14%r8ng kAl plp%wne LBS(is) 4287 (MBL0, 46.7, 18.7; MS (ES) miz 304
(M- +1). Exarrple 27 1-f (6-Chl oropyridin-3- yI)squonyII-4 et hyl pi perazi ne

30 The title corrpound was prepared as described for Exanple 25 using
N- et hyl pi per azi ne and

Example 23
15 5.,6-Dibromo-1,3-dihydroindol-2-one.

6-Bromooxindole (0.168 g, 0.8 mmol) was dissolved in acetic acid (4 mL) and stirred for 5
min at room temperature. N-Bromosuccinimide (0.14 g, 0.8 mmol) was added and the
yellow reaction mixture was stirred for 3 h at ambient temperature. The mixture was
poured onto ice and the resulting precipitate was collected by filtration and dried in vacuo

20 to give 0.192 g (83% yield) of the title compound as a white solid: 'H NMR (DMSO-d6,
400 MHz) 6 10.61 (s, 1 H), 7.60 (s, 1 H), 7.14 (s, 1 H), 3.52 (s, 2 H).

Example 24

1-Benzvl-4-[(6-chloropyridine-3-yDsulfonyl]piperazine

25 To a solution of benzylpiperazine (0.45 mL, 2.59 mmol) in methylene chloride (15 mL),
cooled on an ice-bath, was 6-chloropyridine-3-sulfonyl chloride (0.50 g, 2.36 mmol;
described in: Naegeli, C. et al. Helv. Chim. Actal. 1938, 21, 1746-1750) dissolved in
methylene chloride (10 mL) added slowly. The reaction was stirred for 30 min and the
formed white precipitation was filtered and washed with methylene chloride and water

30  affording, after drying, 0.68 g (82% yield) of the title compound: 'H NMR (DMSO-d6,
400 MHz) 6 8.70 (d, /=3 Hz, 1 H), 8.14 (dd, /= 8,3 Hz, 1 H), 7.76 (d, / = 8 Hz, 1 H),



6- chl oropyri di ne-3-sul fonyl chloride (described in: Naegeli, C et al.
Helv. Chim Actal. WD 03/082853 PCT/ SEO3/ 00508 51 1938, 21, 1746- 1750).

Yi el d: 83%volislobiess (CDCL3, 400 MHz) S 8.75 (d, J = 3 Hz, 1PpPdr/SE0F0Bés (dd, J
=8 3Hz, 1H, 7.50 (d, J =8Hz, 1 H, 3.16-3.06 (m 4 H, 2.60-2.46 (m
4 H, 2.42 (g9, J =7 Hz, 2 H, 1.04 (9 J =7 Hz, 3 H; 13C NWR (CDC13,
100 MHz) S 155.8, 148.9, 137.8, 131.3, 124.7, 51.9, 51.6, 46.0, 11.9; M
(ES) mz 290 (M+ +1). 5 Exanple 28

1-[(5-Br Y- u r h itle
corrpoundg\/\rglg)sﬁwg%g?gg g%gizgggﬁlg)f? ?fgrgreyrl gé%g?)gggb?s@n@ﬁlﬂ%@ﬁw %—I g«gr azi ne
and 5- br @rid);, 8-1dH1.96 Gpy2 Hili 1296-3.8% inf 3 i)} MSHES) inde352v(MI ¢1). 91% ' H NWR
(CDC13, 400 MHz) S 8.59 (d, J 2 Hz, 1 H, 7.67 (d, J =2 Hz, 1 H,
3.08-3.0 ml4§—|) 2.43 (t, J 510 Hz, 4 H, 2.22 (s, 3 H; 13C NW\R
(cDa 3, }b1555 146. 8 1214, 54.2, 46.3, 46.1.
Exan-pl e o AL = lufn | b

| ~et hyl ) gyr = 3s f

6. chl br oy %?ﬁ%ﬁ%féhﬂ3f@ﬂﬂ9’£ﬂﬁo%5pem‘& %’Q‘“g, o0 ol dggoribed i, Yamane, T
Naegel i , eCal. €heral Phdsei ﬂull(]fﬂ%h 4Ad148+1551@l38¢th21tne 017146df§L(71501)1L) ¢potest dnydrene

3 ol et e S er b et s BN o 30 i BKARINTS, 20V o

in et hyhepgelf e @t hidgrel1Bnink )ACEH OPISS 2], [The- 175@RdisdoPRd Th MetHytend@blotide! I ed
over night at roomtenperature fol I owed by the extraction 20 with aqueous

HC1 (3% .(10rmd.) addedt dowlat Ehe feagtean wiassstiared4pr Jeeimpndha 5% Bigliepsslugan (3&it ed

I t f. Na ' gani h
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6- Chl or o- N-(2 (di et hyl am no) et hyl yri di ne-3-sul fonam de The title conpound
was pr epaicsiylene dderide; EE%!O%’@PIC@(E%Wéfefgnlﬁ’éﬁeﬁgd@?%wa@$gﬁﬁ“ﬂ(ﬁli'erfé’l‘@n
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solid: "H NMR (CDCls, 400 MHz) & 8.75 (d, J = 2 Hz, 1 H), 7.97 (dd, J = 8,2 Hz, 1 H),
15 7.51(d,J=8Hz, 1H),3.33-3.05 (m, 4 H), 2.86-2.29 (m, 6 H), 1.66-1.50 (m, 1 H), 1.5-
1.28 (m, 2 H), 0.88 (d, J = 7 Hz, 6 H); MS (ES) m/z 332 (M" +1).

Example 26

1-[(6-Chloropyridin-3-yl)sulfonyl]-4-isopropylpiperazine

20 The title compound was prepared as described for Example 25 using N-
isopropylpiperazine and 6-chloropyridine-3-sulfonyl chloride (described in: Naegeli, C. et
al. Helv. Chim. Actal. 1938, 21, 1746-1750). Yield: 89%: 'H NMR (CDCls, 400 MHz) &
8.73(d,J=3 Hz, 1 H),7.96 (dd, /= 8,3 Hz, 1 H), 7.48 (d, J = § Hz, 1 H), 3.12-3.01 (m, 4
H), 2.76-2.63 (m, 1 H), 2.63-2.54 (m, 4 H), 0.99 (d, J = 7 Hz, 6 H); '’C NMR (CDCl;, 100

35 MHz) 8 156.1, 149.3, 138.2, 131.7, 125.0, 54.8, 48.0, 46.7, 18.7; MS (ES) m/z 304 (M*
+1).

Example 27
1-[(6-Chloropyridin-3-ylsulfonyl]-4-ethylpiperazine

30 The title compound was prepared as described for Example 25 using N-ethylpiperazine and

6-chloropyridine-3-sulfonyl chloride (described in: Naegeli, C. et al. Helv. Chim. Actal.



30 Exanple 31 WO 03/082853 PCT/ SE03/ 00508 52

6- Chl or o- N- 12- (di net hyl am no) et hyl | - N- et hyl pyri di ne-3-sul fonam de To a

sol uti on wb asfosmshy| - NN- di et hyl et hane- 1, 2-di am ne (0. 62 mwCT/SE03l00sn0! ) in
met hyl ene chloride (10 nL) was added 6-chl oropyri di ne-3-sul fonyl chl ori de
(0.85 g, 4 mmol; described in: Naegelg; C. et al. Helv. Chim Actal. 1938,
21, 1746-1750) dissolved in 5 nethylene chloride (10 nmL) dropw se. The
reaction mxture was stirred for 30 mn at room tenperature foll owed by

the extr ¢ ' . . f@@ Cji8hA [ kal i zed
with an 233%’?3@%%%?53’?2%@0 uti gf\ 0 L‘gﬁg&h%g exE Freggz:ﬂt@dlgvﬁt ’rrleltqbiyl ene
chl ori de.7.9Th@dor g8n3 Elzph e e7.90.&d, dr= & #z( N&D SX046- 3060 me wabo 2 06 (n,veHY O t o
give 0.7 gram (60%yield) of the title gonpound: N5 (OES) rﬂg 292 (wm+ +1).
10 Exanpl2e423@. J=7Hz,2 H), 1.04 (t, J =7 Hz, 3 H); “C NMR (CDCls, 100 MHz) 0 155.8,

6- Chl or o- (15 L, pyr, i &i d-2-y1 I LRy ied nam de The
title co&%éﬁ#ﬁ%gﬁé%%‘?z aé;’ ¥ ééslégs':agzlag%’fﬂélrg (ggmﬁ%@,ﬁu&ﬁhg

(1-ethyl pyrrolidin-2- yl)nmethylamne. Yield: 58% M (ES) mz 304 (M +1).
15 ExanplBxakipld28 ( 6- Chl oropyri din-3-yl)sul fonyll-4-nmethyl-I, 4-di azepane
The titl g-goReMbS-MMsopyediarried)atfod @3 armeadipigerazmeanpl e 31 using 1-

met hyl honopi perazine. Yield: 60% M (ES) mz 290 (M++1). 20 Exanple 34

4- [ ( 6- Childedislgcoaipaursl yis Rraparesh 9t @%ﬁwor Reampigad ysing kmednhinerazings

pr epar ed C i - Ex Al | i.nQ. u pr oduct
was puri Talg ggdnggﬁg 61sjl ?8§§%§ﬁ@g§u§8ﬁﬁu@w§9 hg%Iti(gi%% et ﬁyl\llﬁg{g(ect%lé’%? 1:1), as
the 25 elMHS)S 8¥veldl = 6084 1 VB, {EBYXd,M 222631 HW3.683.01 @xang),e.435t, J=5

10 Hz, 4 H),2.22 (s, 3 H); >C NMR (CDCl;, 100 MHz) 8 155.5, 146.8, 141.2, 132.7, 121 4,
54.2,46.3,46.1.

Example 29
6-Chloro-N-methvl-N-(2-pyrrolidin-1-ylethyDpyridine-3-sulfonamide

15 To a solution of 6-chloropyridine-3-sulfonylchloride (636 mg, 3 mmol; described in:
Naegeli, C. et al. Helv. Chim. Actal. 1938, 21, 1746-1750) in methylene chloride (10 mL)
was added methyl-(2-pyrrolidin-1-ylethyl)amine (384 mg, 3 mmol; described in: J. Amer.
Chem. Soc. 1955, 77, 3632-3634) dissolved in methylene chloride (10 mL) dropwise. The
reaction mixture was stirred over night at room temperature followed by the extraction

20  with aqueous HCI (3%). The acidic water layer was alkalized with an aqueous saturated
solution of NaHCO; and extracted with methylene chloride. The organic phase was dried
(Na,S0Oy) and evaporated in vacuo to give 0.75 gram (80% yield) of the title compound:
MS (ES) m/z 304 (M" +1).

25 Example 30

6-Chloro-N-[2-(dimethylamino)ethyl]pyridine-3-sulfonamide

The title compound was prepared as described for Example 29 using 6-chloropyridine-3-
sulfonylchloride and N,N-dimethylethane-1,2-diamine. Yield: 72%: MS (ES) m/z 264 (M*
+1).

30

Example 31



Et hyl 6-(2-hydroxy-5-nitro-1Hindol-3-yl nicotinate To a cool ed sol ution of
5-nitrooxindol (5.27 g, 29.6 mol) in N, N-di nethylamde (50 nL) 30 was
added sodwomshgzissde (1.4 g, 35 nmmol) during 5 min at 0 CrcAiSEes/ods0s m n at
0 C, 6- chloronicotinic acid ethyl ester (5.0 g, 26.9 nmol) was added
dropwi se and the reaction was heated §p 135 C for 45 mn. The m xture was
diluted with water (200 niL) and WO 03/082853 PCT/ SE03/ 00508 53 saturated
NHACL( aq) (100 m_) The forned precipitate was filtrated and washed with
‘ ; dBE ide€si dual green yell ow

) ' € conpound: 1H NVR

(DVBO- d6 TchO{d)lMdm)ofSN' bd]ﬁN,N(chmeﬂ:y}d)han&Jl lea(rfme (I) 62) mL.34.3 3nigl) inl , 8.26

(95 Hz, T F‘B‘e‘h’j?l q’(lefijde\;(lg rgé)H%aS alipdp.ﬂg glzog(ipypdhne\]}sulgoqﬁchl@cg(o 8% E d, J ::
7 e 3 o abed 6 NELRML ool 2 I Ok oo Imd@llﬁo»ehs)smveam nate

10 To a solution of 5-cyaRooxi ndoi e ny,
N, N- dismetrhgth¥lemeaidnitte (18 mmll) dropwiise aﬂuerda@md mmuhcyv/ras @la“re(dlf©63®rgnn 4t rpommol ) .

Th h t d
o ohbor onp BB rctolaned by i Bl vibotirgus Houg ethe RS pbElpypravas
N, N-di metdmdlibed WhRaf @qidoustatum@s sallfied of NABI®amdieRfradtbk Witheéndfidgerieeat ed at

110 Cfor 30 min and water (50 nlL) and saturated NH4ACl(aq) (20 nl) was
added, f chlasdedThsorgaie phasgarasshiicdiNepSEshgnd %V@@@rateéi in yaauoghgsed- husram

separate d | e conpound as a

pr eci pltg?at% 1%&2 ﬂhgﬁﬂég?rgg ?Rf@&ﬁ}%ﬁ?s #@gnt Mas concentrated in vacuo
and ad@di tional product precipitated that was filtered to give 200 ng (34%
yield) of  the title conmpound in total: '"H NVR (DVMSO d6, 300 MHz) 6 14.50
(br s, 1Hyample3do (s, 1 H), 8.73 (s, LH, 7.95(s, 2 H, 7.80 (s, 1H),
7.48 (s, Kbro-8- : 4 1.32 (t, J =
7 Hz, 3 -yl - i ndol -2-one A

m xture dﬂ’he&l-tlercompoxmmd/ai prepﬁeéﬁs ¢scﬁbﬂ8fonﬁahx)lple:§1(usmg (1-ethylpyrrolidin-2-

o LB ARHL 8 Ny BEchs BFbspr e P o U

15

Example 33
1-[(6-Chloropyridin-3-yDsulfonyl]-4-methyl-1.4-diazepane

The title compound was prepared as described for Example 31 using 1-
methylthomopiperazine. Yield: 60%: MS (ES) m/z 290 (M" +1).

20
Example 34

4-[(6-Chloropyridin-3-yl)sulfonylmorpholine

The title compound was prepared as described for Example 31 using morpholine. The
crude product was purified on a silica gel column using heptane/ethyl acetate, (1:1), as the

25 eluent: Yield: 60%: MS (ES) m/z 263 (M" +1).

Example 35

Ethyl 6-(2-hydroxy-5-nitro-1H-indol-3-yD)nicotinate

To a cooled solution of 5-nitrooxindol (5.27 g, 29.6 mmol) in N,N-dimethylamide (50 mL)
30  was added sodium hydride (1.4 g, 35 mmol) during 5 min at O °C. After 10 min at 0 °C, 6-

chloronicotinic acid ethyl ester (5.0 g, 26.9 mmol) was added dropwise and the reaction

was heated to 135 °C for 45 min. The mixture was diluted with water (200 mL) and



pal l adium (I'1) chloride (0.16 g, 0.22 mmol) in acetonitrile (20 nL) was
heated at reflux over night. After cooling to anbient tenperature the

m xt ure vwa® odiokzssed with chloroform (100 nli) and a pot as®CareEbs/osns de
solution (10% 250 nm.) was added. The mixture was filtered through Celite
and the layers were separated. The organic |ayer was dried (Na2S04) 30 and
the solvent was renoved in vacuo. The residue was purified on a silica gel
colum using chlorofornfethanol, (50:1), as the eluent affording 165 ng

(Rove ) ol RECi ki oo ETPRRG, Sl 9B BABRIERYSR. S0, 207,

1 H), 7 Gﬁitc(rdnhpthﬁnofl &thyllackiate aihdltl)eth)'fl eﬂﬂer?l‘lid)reélﬂual]grd:@ yelow3olid wad dhked

> Z,)?’ 6,\,2??@&}:4”1,&( fg_y{e%p o%il)SeAftltfm ugd3g11gM]{0 dombo-ad 305 ez 8142760 (S
5-Thi en I i C 0 r red as
descri beg %Ilolzrl)léi;zq (?yﬁgggumdﬁnpg Hzgso?o Ecla’tgd— SRR, 752 LUPE
tri-nsbutid, @ H) ’mﬁémglrlj)i bz, B/HBI)(EEB (dﬂJz— 21, ( M), 4.3) (q,BDcanplze2 3D, 182 (t, J
5-(2- Furyl_%-l,%zxgi hydr o- 2H-i ndol - 2-one The title conpound was prepared as
descri bed mpl e 37 usi ng 5-bronooxi ndol e and

tri-n-butyl (2-furyl)tin: Ms (ES) nlz 200 (M+ +1). Exanple 40 15

5- (Hydr oxynet hyl ) -1, 3-di hydr o- 2H i ndol - 2-one To an ice-cool ed m xture of
net hyl 2¥xeeipled6i ne- 5- car boxyl at e (0 5 gram 2.6 mol) in a

tetrahydr m xt § 3 was added |ithium borohydride
(115 ny, B SHe 2 pa o 3¢ nin, another portion of

l'i t hiygm W@J@)Yﬂ[dndﬂ sééﬁﬁocsmmdde @6om@lz)2mmoaﬂd@dNadiﬁllembﬂoﬁ@aﬁMe onmggl ution

was stirred for 4 h at roomtenperature. A third 20 portion of |ithium

bor ohydr iwke addesbsodipm bydridentdP§ mend-4é el Theogreemith repsion raiabisel wamglimeche

reaction PIE Ne | ¢ i on

was quencﬁroé W ?R%ngttez% {q%grﬁigﬂrg‘%émge (lqgge)[gln@% %rlzg?e OI -Btﬂsﬁ?lum chl ori de
sol ut i on N, 8QlinktihyHbthareiie r(ﬁﬁﬁgdva\s/iatidttacbtrhylreaaﬁ@t Al aure e heaueblaneu) AT f@ni c

hases were dried (Na2SO4) and evapor at in vacuo. The crude product was
Bur i fied38rnig aadm (a%pﬂa@pg ﬁq{ququp,w[-hCl aq) (20 m%) was added, followed%

15 extraction with ethyl acetate. The phases were separated and the organic phase contained

the title compound as a precipitation that was filtered off. The solvent was concentrated in

vacuo and additional product precipitated that was filtered to give 200 mg (34% yield) of

the title compound in total: "H NMR (DMSO-d6, 300 MHz) 6 14.50 (brs, 1 H), 11.00 (s, 1

H), 8.73 (s, 1 H), 7.95 (s, 2 H), 7.80 (s, 1 H), 7.48 (s, 1 H), 6.95 (d, /=7 Hz, 1 H), 4.50-
20 4.15(m, 2 H), 1.32(t,J=7Hz, 3 H).

Example 37
5-Pyridin-3-vyl-1,3-dihydro-2H-indol-2-one

A mixture of 5-bromooxindole (0.95 g, 4.48 mmol), 3-(tri-n-butylstannyl)pyridine (1.65 g,
25 4.48 mmol), tetracthyl ammonium chloride (2.23 g, 13.4 mmol) and bis(triphenylphospine
palladium (II) chloride (0.16 g, 0.22 mmol) in acetonitrile (20 mL) was heated at reflux
over night. After cooling to ambient temperature the mixture was diluted with chloroform
(100 mL) and a potassium fluoride solution (10%, 250 mL) was added. The mixture was
filtered through Celite and the layers were separated. The organic layer was dried (Na;SOs)
30 and the solvent was removed in vacuo. The residue was purified on a silica gel column
using chloroform/ethanol, (50:1), as the eluent affording 165 mg (18% yield) of the title
compound as a white solid: 'H NMR (DMSO-d6, 400 MHz) 8 9.64 (brs, 1 H), 7.97 (d, J



25 met hyl ene chl ori de/ nmet hanol, (10:1) as the eluent to give 140 ng (33%
yield) of the title conpound: '"H NVR (DMSO-d6, 300 MHz) S 10.3 (br s, 1
H, 7.14 we,03b83d53 7.09 (d, J =8 Hz, 1 H, 6.74 (d, J =pP8TKEN3/A05b§, 5.03
(t, J =6 H, 1 H, 4.41 (7, J =6 Hz, 2 H, 3.44 (s, 2 H). 30 Exanple 41
2- Oxoi ndol i ne- 5- car bal dehyde WO 03/ 0828p3 PCT/ SE03/ 00508 55 Chrom un(Vl)
oxide (240 ngy, 2.4 mmol) was added to 1ce-cooled pyridine (3 nL). To the
formed yel | ow suspensi on was added additional pyridine (2 nL) and

5- (hydr oxy. h - di; hydr, inndal - ( ) i ssol ved
in pyridiné Bﬁr}%’ﬂ'éﬂﬁ?g’yr‘eﬁé%@v&é@%ﬁﬁ@ﬁ%& Iggt%ér ’S’Sp#?’n@gb'%éﬁghg dition
of wat er H)56.6616)54aimel 1681}, 6208t (dcl/ wistHiz,3 18}, Byd9 (8, EHHMS (EBpmnarjarMe hases
were dried (Na2SO4) and evaporated in vacuo. The crude product was
purified on a silica gel columm using nethylene chloride/nmethanol, (10:1),
as the gb%& leF@ give 60 ng (46%yield) of the title conpound. Exanple 42
10 5-(1, 3- zol -5-yl)-1, 3-di hydro-2Hi ndol - 2-one A m xture of

2- ox0isnd@-Thien-3-yd dr hdihdetoy2id-iddd-2rone 0. 38 nmol ), tosyl met hyl i socyani de
(145 nmg, Q.75 mol ) anpd pot assi um, car.ponat 103 . 0.5 mol ) i t hanol
(20 iy WisditeSametudl e direazss 57 95 Sbaht Bxtogtle 2 rind LErmEiRi ol e,
vacuo anGygi-biyeslimedyhianm Qe 28atvr alpd sol ution of sodi um

hydr ogencar bonate and ‘extracted wth nethyl ene 1s chloride. The conbi ned

organic layers were dried (Na2SO4) and evaporated in vacuo. The crude

pr oduct ?s B%ééi ed on a silica gel columm using heptane/ethyl acetate,
(1:4), a uent to give 40 ng (53%yield) of the title conpound: 'H
NVR (oVEG-@6FurgfQ Mith)dS-2Andd-Adie s, 1 H), 8.36 (br s, 1 H, 7.64-7.44
(m 3 H, 6.8 (d, J =8 Hz, 1 H, 3..54{9br s, 2 _H). 20 Exanple 43

5- ( Chl or ddeditig|cpmpoundyy s /preBarogas Aessribesl fop Example 37 Hsing x-Brogiooginggienh
trichlor 'tg$-6&;l(ﬁ?uﬁm)tiﬂt%\%sr(ﬁ§$ )n/m(ﬁﬂ_plr)pacet hyl chloride (3

Example 40
15 5-(Hydroxymethyl)-1,3-dihydro-2H-indol-2-one

To an ice-cooled mixture of methyl 2-oxoindoline-5-carboxylate (0.5 gram, 2.6 mmol) in a
tetrahydrofuran/ethanol mixture (15:0.3 mL) was added lithium borohydride (115 mg, 5.2
mmol) in one portion. After 30 min, another portion of lithium borohydride (100 mg, 4.5
mmol) was added and the reaction solution was stirred for 4 h at room temperature. A third

20  portion of lithium borohydride (200 mg, 9.2 mmol) and ethanol (0.3 mL) were added and
the reaction solution was stirred for 14 h at room temperature. The reaction was quenched
with water (10 mL) and an aqueous saturated ammonium chloride solution (30 mL) and
extracted with ethyl acetate. The combined organic phases were dried (Na;SO4) and
evaporated in vacuo. The crude product was purified on a silica gel column using

25 methylene chloride/methanol, (10:1) as the eluent to give 140 mg (33% yield) of the title
compound: 'H NMR (DMSO-d6, 300 MHz) § 10.3 (brs, 1 H), 7.14 (s, 1 H), 7.09 (d, J = 8
Hz,1H),6.74 (d,/J=8Hz, 1 H),5.03 (t, /=6 Hz,1H),4.41 (7,J=6Hz,2H),3.44 (s, 2
H).

30 Example 41
2-Oxoindoline-5-carbaldehyde




gram 2.65 nmmol) in carbon disulfide (40 nL) was oxindole (2.73 gram 20.5
nol ) added 25 and the m xture was stirred at reflux for 3.5 h. The m xture
was cool eaotod/ossean tenperature and carefully quenched w tPaTsSEol/@dosnat er
(50 nmL). The quenched reaction mxture was stirred for 2 h and the forned
precipitate was filtered and washed twgstines wth water. The solid was
dried to give 2.3 gram (53%yield) of the title conpound: 1H NWVR (DVSO d6,
300 MHz) S 10.82 (br s, 1 H, 7.87 (d, J =8 Hz, 1 H, 7.8 (s, 1 H, 30
6.92 (d, = . : ( . S, :

03/ 08285 giﬁll_:%x#lg@gp/ ‘3}8@%@46 ggé 2.4Smn?ol)|_&as adtded tc( Re-cBolel py@ﬁﬁ% ﬁ'xL?Al‘M@e

5- (1, 3- THora®dl yeHew Ishspenson may ddded2idditindall py2idimes2 Ml sarsife (isidarx yofethyl)-

5- (chl tyl)-1, 3-di hydro-2H-i | -2-one (630 ng,. 3 1),
hi of or nan QB4 8 Hrindosg i S0 s LA IHER Airsolyed Ny dHfummbbdbe sss- 866)
and tri %ajaﬁ{)ﬁg'a?ﬁue(nghé{gafferé}g?h(ﬂmltﬂe BJHi%rPWﬁS‘%‘@@ R x@herdd Qi for 3

h. Additiona I of or mam 10°m., 10 mmol) added and the reaction
was sti retyl adetaid The€ drgani@plimses Weriesiriod (N i S $ amberaporatkdvin tvacuen Thewrudat ch
starting from 230 .aof 5-(chloroacetyl)-1, 3- di hydro-2H jndgl -.2-qne and
The combPHuier SadriTair A tfes S Fatisterhdbuing oS MERE: U0TH 1 and
an aqueoyis QadndiREi98 66 esl Wavhyidlaetheanie@baipgus®! ution (50 nl) was added
and the solution was extracted with ethyl acetate. The comnbi ned organic 10
| ayers were dried (Na2SO4) and evaporated in vacuo. The crude product was
purifi edﬁn a ei%l ica gel colum using heptane/ethyl acetate, (1:2), as the
el uent t x&ﬂ?é 0 ng (35% vyield) of the title conpound: 1H NVR ( DVSO d6,
300 Moiz) 5811004%0(-5,yIk | B}dih@drd B H-mdoll2-oh, 7.97 (s, 1 H), 7.83 (br s, 2 H),
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15 chloride. The combined organic layers were dried (Na,SO4) and evaporated in vacuo. The
crude product was purified on a silica gel column using heptane/ethyl acetate, (1:4), as the
eluent to give 40 mg (53% yield) of the title compound: '"H NMR (DMSO-d6, 300 MHz) &
10.54 (brs, 1 H), 8.36 (brs, 1 H), 7.64-7.44 (m, 3 H), 6.89 (d, /=8 Hz, 1 H), 3.54 (brs, 2
H).

20
Example 43
5-(Chloroacetyl)-1,3-dihydro-2H-indol-2-one

To a mixture of aluminum trichloride (17 gram, 128 mmol) and chloroacethyl chloride (3
gram, 2.65 mmol) in carbon disulfide (40 mL) was oxindole (2.73 gram, 20.5 mmol) added

25 and the mixture was stirred at reflux for 3.5 h. The mixture was cooled to room
temperature and carefully quenched with cooled water (50 mL). The quenched reaction
mixture was stirred for 2 h and the formed precipitate was filtered and washed two times
with water. The solid was dried to give 2.3 gram (53% yield) of the title compound: 'H
NMR (DMSO-d6, 300 MHz) 6 10.82 (brs, 1 H), 7.87 (d, J= 8 Hz, 1 H), 7.82 (s, 1 H),

30 6.92(d,J=8Hz, 1 H), 5.08 (s, 2 H), 3.57 (s, 2 H).

Example 44



washed with ethyl acetate two tinmes and diethyl ether two tinmes and the
solid was dried wunder vacuo to give 1.5 gram (91%yield) of the title
conmpound: woH3NEs§ DMSO- d6, 300 MHz) S 10.49 (s, 1 H), 7. 0TREDo(Ns 3 H),
6.85-6.75 (m 1 H), 3.55 (s, 2 H, 2.70 (s, 3 H. 25 Exanple 46 3-f
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Example 45
5-(2-Methyl-1,3-thiazol-4-y1)-1,3-dihydro-2H-indol-2-one

A suspension of 5-(chloroacetyl)-1,3-dihydro-2H-indol-2-one (1.5 g, 7.15 mmol) and
thioacetamide (540 mg, 7.15 mmol) in acetic acid (18 mL) was heated at 80 °C for 3 h.

20 The mixture was cooled to room temperature and the formed precipitate was filtered and
washed with ethyl acetate two times and diethyl ether two times and the solid was dried
under vacuo to give 1.5 gram (91% yield) of the title compound: 'H NMR (DMSO-d6, 300
MHz) & 10.49 (s, 1 H), 7.90-7.70 (m, 3 H), 6.85-6.75 (m, 1 H), 3.55 (s, 2 H), 2.70 (s, 3 H).

25 Example 46
3-[5-(Morpholin-4-ylmethyl)-1-oxidopyridin-2-yl]-5-pyridin-3-yl-1 H-indol-2-0l

To a suspension of sodium hydride (0.05 g, 1.2 mmol, 60% dispersion in oil, pre-washed
with hexane) in N,N-dimethylformamide (3 mL) was added a solution of 5-pyridin-3-yl-
1,3-dihydro-2H-indol-2-one (0.19 g, 0.90 mmol) in N,N-dimethylformamide (4 mL). The
30 mixture was stirred for 20 min under nitrogen atmosphere. 2-Chloro-5-(morpholin-4-
ylmethyl)pyridine 1-oxide (0.14 g, 0.60 mmol), dissolved in N,N-dimethylformamide (3

mL) was added dropwise and the mixture was stirred at room temperature for 2 h and then



(0.29 g, 1.84 mmol) in N, N-dinethylformam de (4 nL). The m xture was
stirred for 30 mn under a nitrogen atnosphere.
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Example 49
2-(5-Cvyano-2-hydroxy-1H-indol-3-y1)-N-[2-(dimethylamino)ethyl]isonicotinamide

To a suspension of sodium hydride (0.15 g, 3.70 mmol, 60% dispersion in oil, pre-washed

20 with hexane) in N,N-dimethylformamide (3 mL) was added a solution of 5-cyanooxindole
(0.29 g, 1.84 mmol) in N,N-dimethylformamide (4 mL). The mixture was stirred for 30
min under a nitrogen atmosphere. 2-Chloro-N-[2-(dimethylamino)ethyl]isonicotinamide
(0.21 g, 0.92 mmol) dissolved in N,N-dimethylformamide (4 mL) was added dropwise and
the mixture was stirred at room temperature for 30 min and then heated at 150 °C for 45

25 min. The solvent was evaporated in vacuo and the residue was partitioned between ethyl
acetate and water. A 2 M aqueous HCI solution was added until pH 2 and the mixture was
extracted with ethyl acetate. To the aqueous layer, a 45% aqueous NaOH solution was
added until pH 11 and the suspension was extracted with ethyl acetate. The aqueous layer
was concentrated in vacuo and the crude product was purified by preparative HPLC

30  (column: Xterra, 19x300 mm, eluent: 0.05 M NH;OAc buffert/acetonitrile, 9:1 to 3:7) to
give 15 mg (5% yield) of the title compound as a red solid: '"H NMR (DMSO-dg, 400
MHz) & 14.88 (brs, 1 H), 11.03 (br s, 1 H), 9.10 (br s, 1 H), 8.28 (d, J = 6 Hz, 1 H), 8.04-
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Example 51

2-Hydroxvy-3-{5-[(4-methylpiperazin-1-yl)carbonyl]pyridin-2-vl}-1 H-indole-5-carbonitrile

A mixture of 5-cyanooxindole (213 mg, 1.35 mmol) and sodium hydride (72 mg, 1.80

20 mmol, 60% dispersion in oil) in N,N-dimethylformamide (4 mL) was stirred at room
temperature for 10 min. A solution of 1-[(6-chloropyridin-3-yl)carbonyl}-4-
methylpiperazine (216 mg, 0.901 mmol; described in: Thunus, L. Ann. Pharm. Fr. 1977,
35(5-6), 197-203) in N,N-dimethylformamide (2 mL) was added dropwise. The reaction
was stirred at room temperature for 3 h, then at 50 °C for 2.5 h. The solvent was removed

25 invacuo, and the residue was partitioned between chloroform and water. The phases were
separated and the pH of the water phases was adjusted to 8 with a 2 M aqueous solution of
HCI. The aqueous layer was extracted with ethyl acetate and the organic layers were dried
(Na,S0,), combined, and the solvent was removed in vacuo affording an orange semi-
solid. The material was purified on a silica gel column using chloroform/methanol, (8:2),

30 as the eluent affording 24 mg (7% yield) of the title compound as a yellow solid: mp
decomposes >295 °C; '"H NMR (CDCl;, 400 MHz) § 7.95 (s, 1 H), 7.91 (s, 1 H), 7.74 (dd,
J=9,2Hz, 1 H),7.69 (s, 1 H),7.48 (d,J =9 Hz, 1 H), 7.36 (dd, J = 8, 1 Hz, |1 H), 7.06



1s washed with brine, dried (Na2SO4) and the solvent was renoved in vacuo.
The crude product was dissolved in a mxture of methanol and ethyl acetate
and was cwoles@smasice. A solution of HCl in diethyl etheromsEozddesi until
acidic pH Approximately half of the solvent volunme was renoved in vacuo.
The precipitated hydrochloride salt waggfiltered, washed with ethyl
acetate, and dried in vacuo. The salt was converted back to the base by 20
partitioning between ethyl acetate and an aqueous saturated NaHCCO3

sol ution,  The t, &N ARV} r4 . i ld-6a gel

col um ué‘?’r{g“éh}%grlg?)o?%?gﬁﬂgﬁo‘ﬁ’ 2'(4%3%@%2@?@39’3 %Ibeg\?sgw@r izn3|g6§34 ng (7%
yield) ofMhp).title conpound as the base as a yellow solid: '"H NVR (CDCL13,
400 MHz) 8 14.96 (br s, 1 H, 8.83 (br s, 1 H, 7.79 (dd, J =9, 1 Hz, 1
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product was dissolved in a mixture of methanol and ethyl acetate and was cooled on ice. A

solution of HCl in diethyl ether was added until acidic pH. Approximately half of the
solvent volume was removed in vacuo. The precipitated hydrochloride salt was filtered,
washed with ethyl acetate, and dried in vacuo. The salt was converted back to the base by

20  partitioning between ethyl acetate and an aqueous saturated NaHCOj solution. The
obtained material (142 mg) was purified on a silica gel column using chloroform/ethanol,
(9:1), as the eluent affording 34 mg (7% yield) of the title compound as the base as a
yellow solid: '"H NMR (CDCls, 400 MHz) 8 14.96 (br s, 1 H), 8.83 (br's, 1 H), 7.79 (dd, J
=9,1Hz, 1 H),7.69 (s, 1l H),7.63 (s, 1 H),7.50 (d, J =9 Hz, 1 H), 7.29-7.26 (m, 1 H),

25 7.06 (d,J = 8 Hz, 1 H), 3.75-3.72 (m, 4 H), 3.44 (s, 2 H), 2.50-2.49 (m, 4 H).
The base was dissolved in a mixture of methanol, dichloromethane, and ethyl acetate (15
mL total volume) and cooled on ice. A solution of HCI in diethyl ether (1 M) was added
until acidic pH. Approximately half of the solvent volume was removed in vacuo, and
ethyl acetate was added. The precipitated hydrochloride salt was filtered, washed with

30  ethyl acetate, and dried in vacuo at 40 °C affording 33 mg (87% yield from the base) as a
yellow solid: 'H NMR (DMSO-d6, 400 MHz) & 14.75 (br's, 1 H), 11.36 (br s, 1 H), 10.98
(s, 1 H), 8.30 (s, 1 H), 8.07-8.02 (m, 2 H), 790 (d, J =9 Hz, 1 H), 7.32 (d, J =8 Hz, 1 H),



N, N-di net hyl formam de (1.5 nL) was added dropw se. The m xture was stirred
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and the solvent was renoved in vacuo. The crude product was purified on a
silica g | wio i 0 | % Ao I f 1 t hanol ,
(8:2), a?'(ﬁ@’ ygrg uiéi?l’t Pg?%%{sn%@?%g%?@?g%%%ﬁ%é%?% %?5 ?ﬂ’e@?tﬁﬁ'g@mound as
a yel | ow(&QRiH); 3.1 H3NERm, CIVEGCIIMR QOMBdr-)i6 61 00QVEBR) § 168.9, 148.4)1428, 62 (s, 1
H), 8.02 és, 1 H, 7.30 %d, J=7H, 120 H), 6.97 (d, J =8 H, 1 H,
6.83 (br 189711354, 1246 124.8, 120:8,9 104, 11841134, 688.9¢ 10155, 854, 63.0, 35.§450.2:3 77
(m 2 H, ( o+ (TSP) mz 366 (M++1). Exanple 54 2-Hydroxy- 3-{
5-1(4- rretl\ﬁgl(gﬁpe@gz?’r?- 37 ‘met hyl | pyri din-2-yl }-1Hindol e-5-carbonitrile
25 hydrochl oride A m xture of 5-cyanooxindole (694 ng, 4.39 nmol) and
sodi um hydride (234 ng, 5.85 mmol, 60%dispersion in oil) in

NJvde&ﬁW fdnmide (2.5 nL) was stirred at room tenperature for 15 min.
To the 9rﬁﬁpdh%gay—g—;}B-Hblrﬁ&p}’i@l?n-@qqﬁgo)@v)ﬁﬁ‘IHitdirpfﬂ-\@lf-lﬁ-‘uﬁc(o@e-S-carbonitrile _

chl oropyridin-3-yr)ynet hyl | -4-met hyl pi perazine (330 ng, 1.46 nmol) in N, N 30
di met hyl flor nsohitee f D-&yanbgxindale (Hd mg, 2 off mmedsinieAtdithetiyl foBGangide ¢4 m8Q i n.

The m xture 1o .o I th t . d j . Th
rosi due it ol B AT 5P e daa st oLER e o il KB ice wi
et hyl pacebriien of g 2M(&-0R6RPIRMIAIRATYIREGH tﬁ)ﬁ?%rph@ﬂin@w@%g}, 1. Sy@imolas
al kalized with NaHCO3 (s) until saturation followed by three extractions
\t/vihth elt hyY. Natimetwylormareide (hamle) wasyadded dropwiscoiin mexfuredy asedimeliaboom ?npl
e solv Y : o e : S [ W ce
by col umie BRY B BEFab Ay O e R S B e WSy Piacd B
NH3(aq) , 2AMQiqhEeus.HJl sohsionad etasksd twadd witltlethgl &d@tabe. Mhe afueus diyer wa8 ng of

the oil was purified by preparative HPLC (colum:_ Xterra, 19x300 nmm
el uent : Glkstzed QuEEALYBAding R3O USAVY N?@él, sogitipn3The obigipgd SHSAENSHY W (6%

vi el ?%Dggeéfraggdowigé §ith QURP UM @STIR: BRlHiRY phaldsther (HRAOMRPSER> 240 & ' H

(Na;SO,) and the solvent was removed in vacuo. The crude product was purified on a
silica gel column using chloroform/ethanol, (9:1), to chloroform/methanol, (8:2), as the
eluent affording 172 mg (31% yield) of the title compound as a yellow solid: 'H NMR
(DMSO-d6, 400 MHz) 6 10.89 (brs, 1 H), 8.62 (s, 1 H), 8.02 (s, 1 H), 7.30 (d,/ =7 Hz, 1

20 H),697(d,J=8Hz, 1H),6.83 (brs, I H),4.52 (t,J = 5Hz, 2 H), 3.60 (t, ] = 4 Hz, 4 H),
2.77 (m, 2 H), 2.54 (m, 4 H); MS (TSP) m/z 366 (M"+1).

Example 54
2-Hydroxvy-3-{5-[(4-methylpiperazin-1-yl)methyllpyridin-2-yl } -1 H-indole-5-carbonitrile

25 hydrochloride
A mixture of 5-cyanooxindole (694 mg, 4.39 mmol) and sodium hydride (234 mg, 5.85

mmol, 60% dispersion in oil) in N,N-dimethylformamide (2.5 mL) was stirred at room
temperature for 15 min. To the greenish solution was added a solution of 1-[(6-
chloropyridin-3-yl)methyl]-4-methylpiperazine (330 mg, 1.46 mmol) in N,N-

30  dimethylformamide (1.2 mL) and the mixture was heated at 150 °C for 30 min. The
mixture was allowed to cool and the solvent was removed in vacuo. The residue was

suspended in a 2 M aqueous HCl solution and washed twice with ethyl acetate. The



Miz) S874 (s, 1 H, 7.78 (d, J =9 Hz, 1 H, 7.70 (s, 1H),764(s 1
Hy, 7.50 (d, J =9 Hz, 1H),729(m1H) 7.06 (d, J =8 Hz, 1 H, 3.44
(s, 2 H,wb.B®8185 s, 8 H, 2.31 (s, 3 H; 10 13C NWR (CD@]:&/SE]!QGDSM—IZ) S
169.1, 149.6, 141.7, 136.1, 134.2, 125.4, 124.7, 123.6, 121.0, 119.7,
118.4, 109.3, 103.2, 85.4, 59.0, 55.0,¢p2.9, 45.9. 10 mg of the solid was
dissolved in a mxture of ethyl acetate, nethylene chloride, and a small
vol une of nethanol (10 nL total vol urre) The soI ution was cooled on ice and

HO  in ghteéd%:laa@n% Q%gsalﬁ(&n%h WN?% %h rﬁfo‘i’l'dweé\lggrt%g BRLE dgng/ 3 of

the solv was renove cuo n acetate was added. The
preci pi t atiedethylcicetatel The d@aﬁmllﬁyermsrefmhﬂ)ﬁfedddneﬁﬂmw arfd the bolhveracetsat e

and drled in vacuo afford f the ound as an oran e
solid: ' FIFRRE (lmecwag Qll%)neé“?atefsa? Q8 P!‘B“flt‘;"§ t"'?C%EY BB‘“GH{OI‘P‘O&II?P 3’7 47 (s,

é tl’;i)z, 3743)% sﬁﬁ%sﬁ@chﬂor&%mﬁné‘tﬂan%l/%nc( mHgﬁa_?g)é% QO%&%S@h@g’lu@ﬁ@ af%rﬂE%(ar‘rp e 55

6- ( 5- By amae Qﬁdmctay 38hg oftkbe o8 -wds puhifif@ by diepetabiyé Hﬂl’ilﬁo()cehlhyi [XttbiFrarrét?h%OOm cotin
am de ydro _r' 1 xt.ur.e of  sodi mh 60 %

di sper si oH™i 68@@%@#@&’%%“@ T\lgx%ge%%#mna%%ﬂ% m&fde (02
n) was @ﬁéiﬁﬂie écﬁnpfbuﬁu%lg%rl&%éﬂ?d (rﬂg@ecﬁ'ﬁ)poﬁas224dw@l 'H NMR (CDCls, 400

NN- di et hyl f or mam de (4 formed brown m xture was stirred at room

t enper at WHzf ®8.720s, i 1), dﬁkﬁ(d J 9Hz 1H),7.70 (s, 1 H), 7.64 (s, 1 H), 7.50 (d, J =9 Hz,

6- chl -N-[2-(d |

o) O o IR 20t it GO dre e kit Th 0 paf 3 S e 3. 2ol Dot wt i on
was hgat et ﬁ%%géprm 200 fe/ﬁﬁ?&%@ﬂd 1488 {hef 1%'10Wzt@sr4eq1§b7r&%re

t enperat ure sol'vent Wwas renoved I'n vacto and thé residue
was partilil onerb hetl8elen03 210312, 8q4e 6216, 350, ¥A,46i%n and et hyl acetate. The

m xture was al all o pH 8 acted with
ethyl acd{dpgoft ‘\“ﬁéoéfg%$ ﬁ‘éﬂ’lé%@tb‘Pé‘dPlét‘{XgPENgﬂ %8”%%&‘2%@3‘3 \FH PleRslas 3
PCT/ SE03/008 Q8 1unf2oBRethhite (BPhY &btal wmm@?rm%gluhen\aﬁageeola@o@fcfe%é M50 g of

a crude product. The residue was purifi on a silica gel columm using
chl or of orimtlietted bhao(l/ Mo mas adlml(tmqj aCI(hSQ)mQ\.pI)}QXIma@l)t 8 ot thesotvenFyaemeons

cont al ni Whs rfr:rgg\lzje%tmv\\zggueo gn%l etﬁﬁ tage ate E\'\A\//a%%&rléacf. %e Ippec}/p?t(e:\%]e% h%/ggocgfoiri%g sé’jﬁ
was filtered, washed with ethyl acetate and dried in vacuo affording 12 mg of the title
compound as an orange solid: 'H NMR (D,0, 400 MHz) 6 7.78 (s, 1 H), 7.68-7.65 (m, 1
H), 7.47 (s, 1 H), 7.34-7.31 (m, 1 H), 7.14-7.11 (m, 1 H), 6.93-6.6.90 (m, 1 H), 3.62-3.48
(m, 10 H), 2.77 (s, 3 H); MS (TSP) m/z 348 (M*+1).

20

Example 55
6-(5-Cyano-2-hydroxy-1H-indol-3-yl)-N-[2-(dimethylamino)ethyl]-N-methylnicotinamide

hydrochloride
A mixture of sodium hydride (330 mg, 8.2 mmol, 60 % dispersion in oil, pre-washed with

25 hexane) in N,N-dimethylformamide (2 mL) was added to 5-cyanooxindole (980 mg, 6.2
mmol) in N,N-dimethylformamide (4 mL). The formed brown mixture was stirred at room
temperature for 20 min and 6-chloro-N-[2-(dimethylamino)ethyl]-N-methylnicotinamide
(500 mg, 2.1 mmol) in N,N-dimethylformamide (3 mL) was added. The obtained red
solution was heated at 150 °C for 30 min and was then allowed to reach room temperature

30  overnight. The solvent was removed in vacuo and the residue was partitioned between a 2
M aqueous HCI solution and ethyl acetate. The mixture was alkalized to pH 8 by adding
NaHCOs (s) and extracted with ethyl acetate. The combined extracts were dried (Na,SOy)



25 Cin vacuo to afford 70 ng. The residue was purified by preparative HPLC
(colum: s Xterra, 19x300 mm eluent: 0.05 M NH4QAc buffert/acetonitrile,
9:1-3: 7) .wbresosissns contai ni ng product were coll ected, ewvapwEas/edos n vacuo
and dried at 25 Cin vacuo to afford 35 ng (4.6%yield) of the title
conpound as the base: 'H NWVR (D20, 400gMHz) 6 7.89 (s, 1 H, 7.59 (d, J =
9 Hz, 1 H, 696(s 1H) 6.92 (d, J =8 Hz, | H, 6.84 (d, J =9 Hz, 1
H),665(d J =38 ,376(s 2 H, 3.30 (s, 2 H, 3.07 (s, 3 H,
2.84 (s, , and
treated W t eEiS Oblg'HtéfQ | et E'EWQZ?ﬁ)eér(ﬁ&dqﬁﬁ%%%crh&oﬁogg&gg?ﬂe\?\ggedr| ed at
25 Cin maastponﬁedatﬂh@ﬂrda gelnplwhn t$irg thibtedomwnmethansl/asnc. dk:agpn§e: 1pdwnder : MS

ESP) nf 6 Vi |.e. 56
T oN it O s e Al hsions PO BInB APVEL VeSSl CHAg IV ARATHIR e wacyp and dried at
1-1Hi nd%@cﬁnfv%mg'afffrotd 0 m'@)’?'ﬁ@f‘e'@id% Wwa€ plfified sﬁﬁ&p&anwmn@r(wwﬁd as
descri bed in Exanpl e using 1-(6-chl oropyridi ne- 3-
sul f onyl )XtﬂnrarﬂQhw(bmpelehlznh@ Oéddéﬂh%@lbmfiﬁcrt/iﬁmmumli9 1-Adndiragtions
Ph ti F 1977, 35,197-.203 9%.."H NVR (D20, 400
M—la;; m;cglé %tgll(lj‘lgnsg Wo{iﬁc %\%Iéese kgtﬁtetinévagbrf dl—ﬁ va uol_%nd dpeig? %? éin Y—ﬁcuo 80 (dd, J
=8, 2 H%ffogd 1 mﬁ? 8% {i #/_D@l’d) of ffw%tl'é'%om:boliﬂd as e Bg’se( tH‘NMR¥D?(D /ﬂ)dﬂHz}S"')
3.91 (d, J = H, 3.24 , J =11
Hz, 2 H) 789(@,21 Haﬂp59td,,13=9:Ha,21Hz6%<}SI)le @92(¢J—38H)Z,1H$({)8'43(1) JH% 398

ot i HaESE o8 (o SHe T BT 6 fs 21 38052 WY A7 A SofiER e

hydr oghl qQuirgi€oflihe bheAsis RonRa iPeicfyl Biber afl easenies M BADiaaR S ébet!si Ng
6- chl oro-l\l-gI ép yrrolidin-I- ylet hfy}l )pyridi ne-3-sul fonam de. Purification on
y

a si | i calgehyéwchiendesilhyas @mdcﬂté ok veetpanafiosbh g ol Hdg compondas1) | as
t he el uent ogd% Et'v ellyfg %Sﬁ?ﬁ?wg@s O the base. Yiels: 9.8% 15 ng of

t he base was 1 ori de/tetrahydrof uran/ met hanol (3
m. total vol urre) and treated vvlth 5 MHCL in diethyl ether. The

hydrochl oride salt was dried at 40 Cin vacuo to afford 11 ng of the WO
03/ 08285 ¥xpmpl&fH3/ 00508 63 title conpound as an orange powder: 1H NMVR

(D20, 15409—%)“@—3-7{ 59|§4—(n%th&p1'5'e\,ra21¥1—ﬂzl)glﬁfon%]pvndln 2-yl}-1H-indole-5-carbonitrile
hydrochloride

The reaction was performed as described in Example 55 using 1-(6-chloropyridine-3-

sulfonyl)-4-methylpiperazine (described in: Thunus L., Annales Pharmaceutiques
Francaises 1977, 35, 197-203). Yield: 9.8%: '"H NMR (D,0, 400 MHz) 6 8.12 (s, 1 H),

20 7.60 (d, J=10 Hz, 1 H), 7.13 (s, 1 H), 7.00 (dd, /= 8,2 Hz, 1 H), 6.93 (d, /=9 Hz, 1 H),
6.73 (dd, J=8,2 Hz, 1 H),3.91 (d, /= 13 Hz, 2 H), 3.60 (d, / = 11 Hz, 2 H), 3.24 (app. t,
J =11 Hz, 2 H), 3.02 (app. t, J = 12 Hz, 2 H), 2.89 (s, 3 H); MS (TSP) m/z 398 (M*+1).

Example 57
25 6-(5-Cvano-2-hydroxy-1H-indol-3-yD)-N-(2-pyrrolidin-1-vylethyl)pyridine-3-sulfonamide

hydrochloride
The reaction was performed as described in Example 55 using 6-chloro-N-(2-pyrrolidin-1-

ylethyl)pyridine-3-sulfonamide. Purification on a silica gel column using
chloroform/methanol/conc. NH3(aq), (80:19:1), as the eluent gave the title compound as
30  the base. Yiels: 9.8%. 15 mg of the base was dissolved in methylene
chloride/tetrahydrofuran/methanol (3 mL total volume) and treated with 5 M HCl in
diethyl ether. The hydrochloride salt was dried at 40 °C in vacuo to afford 11 mg of the



H) , 650(d J 8 Hz, 1 H, 3.61(m 2H, 3.25(m 4 H, 3.02 (m H) ,
1.97 (m WOH);/OSNEB(TSP) mz 412 (M++1). 5 Exanpl e 58 2- Hpdmory3/@sbs

5- (nmor phol i n-4-yl met hyl ) pyridin-2-yll-1Hindol e-5-carbonitrile To a
suspensi on of sodi um hydride (105 ng, g362 mml, 60%in oil) in N N

di net hyl formam de (2 nL) was added 5-cyanooxindole (310 ng, 1.96 mmol). The
m xture to vvas stirred at roomtenperature for 10 min. To the obtained

yel | owi s hiﬁ{lﬂﬂf‘ r I I dj ne

1- oxi de ? %O&Td %Ba% 06}9,%% ef: he 'mx Gé?@ﬁ&%@aﬁ % ?\P%;réci)gjen at
130 C for= 80z H), 6I8E(sd iy, Mzacd uo:ns Mzx 1 B)e6.668d, - @mmﬂ) 65@(11 Ja:nsi the
sol vent was rempved in_vacuo. resi due_ was 6)art|t ioned between a
aqueous S8 dtipA6d{mEH)ahdd émh@H)a%@% fne2 Hinehuebtly YaydsPiws 4dar ef uI ly
sat ur at egy it 15 NaHCO3 (s) and extracted twice wth ethyl acetate. The
two | ast organl c layers were conbined, dried (Na2SO4) and the sol vent was
renmoved in vacuo. The residue was dissolved in ethyl acetate (50 nL) and a
concentrated solgtlon of phosphorus trichloride (0.5 nL, 5.7 mmol) in

et hyl acdtmples m_) was added. A yellow sh precipitate was forned. The

m xture vagy&bk{hes @b mm4 Rk A piRi Y STl dog-chivhiARat ed at 60 C
20 for 3 n a inalTy at reffux tor I0 mn. The mxture was allowed to
cool and Teessushewiondiflsedienh widride 105yhg 62 mmad, @Y iveidhadV.lN t h a sat ur at ed
aqueous sol ut.i,o e a s |ayer tr dr tedly with
iyl acBEDyIRAUERE Mg Sas BIEC Ryl ShadETutbe L0 R Htide
sol veltat Woes stife®Ye@omnteMpeidfire 06 ONriinl 'ﬂuﬂteWﬂﬁalﬂéH yelllo@Gshoydl@ionSk 4si a@aecgel
colum using chloroform ethyl acetate, (9 as the eluent affording 195
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(s, 2 H, 2.38 (br NVR (DVBO-d6. 100 Miz) 6 168.6, 148 4,
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9 Hz, 1 H, 6.87 (s, 1 H, 6.74 (d, J =8H, 1H, 6.66 (d, J =09H, 1
2
9

combined, dried (Na;SO,) and the solvent was removed in vacuo. The residue was
dissolved in ethyl acetate (50 mL) and a concentrated solution of phosphorus trichloride
(0.5 mL, 5.7 mmol) in ethyl acetate (3 mL) was added. A yellowish precipitate was
formed. The mixture was stirred at room temperature overnight and then heated at 60 °C

20 for 30 min and finally at reflux for 10 min. The mixture was allowed to cool and was then
diluted with ethyl actetate and washed with a saturated aqueous NaHCO3 solution. The
aqueous layer was extracted repeatedly with ethyl acetate. The combined organic layers
were dried (Na,;S0O,) and the solvent was removed in vacuo. The residue was purified on a
silica gel column using chloroform/ethyl acetate, (9:1), as the eluent affording 195 mg

25 (45% yield) of the title compound as a yellow solid: mp 228-230 °C; 'H NMR (DMSO-d6,
400 MHz) 6 14.79 (br s, 1 H), 10.87 (s, 1 H), 8.10 (s, 1 H), 7.91 (s, 1 H), 7.84 (d, / = 9 Hz,
1H),7.79(dd,J=9,1Hz, 1 H),7.28(d,/J=8Hz,1H),7.00(d,J=8Hz, 1 H),358(,J
= 4 Hz, 4 H), 3.39 (s, 2 H), 2.38 (br s, 4 H); '>*C NMR (DMS0-d6, 100 MHz) § 168.6,
148.4, 142.0, 136.9, 135.9, 125.2, 124.0, 122.3, 121.0, 118.7, 118.3, 108.7, 101.2, 84.4,

30 66.1,58.3,52.8;, MS (ESP) m/z 335 (M"+1).



64 Exanple 59 2-Hydroxy-3-f

S-(pyrrolidin-1-yl methyl)pyridin-2-yll-1Hindol e-5-carbonitrile

hydr ochl owiods/08ms5a suspensi on of sodi um hydride (60% i n mpaarsabs/aishg 72 ng,
1.80 mml) in NNN5 dinethylformamide (1 nL) was added 5-cyanooxi ndole (213
my, 1.35 nmmol), and the mxture was sgjrred at anmbient tenperature for 15
mn. To the obtained brownish solution was added a sol ution of
2-chloro-5-(pyrrolidin- |-ylmethyl)pyridine 1-oxide (191 ng, 0.90 mol) in
N, N-d| rrekmﬂnfp gpmde (1.5 nl). The obtained red solution was heated at 125
Cfo and was then allowed to cool. The m xture was dissolved in 2
M HCl(aq)Z Iihairand?amshﬁdolvdm-h winbthlyagediatoeyl]-Theindolgehcaboérdyrde was extract ed
with 2 M Hglé gq ... The conbi ned aqueous |ayers were al kalized to saturation
wi th Na nd extracted two tines with ethyl acetate. The extracts
ver e CO”?‘OQGSQS &kgloﬁ%f(s&\@&%% rid0ogh fn ﬁmeva%n W&g,[@ﬁ%ﬁ ghﬂNWaCUO to give
270 ng of a cr de pr oduct he material was dissol’ved in ethyl acetate (15
m.), anddansbylfarimamidd (1phb} phoaddedtSrdyahdbaxindtde (2326g,n.35 Bn®!), ambthe i n et hyl

15 acetate 3 m.) wa dded. An oran i e f or med.
The i xt Eﬁ”é Q Wé@%@g @gleflbffﬁmﬁfaf E?%;gf leﬁgﬁﬁe %S@%md’llﬁbﬂ% ¥ cool .
The m xt yse a&\@e‘& mﬁﬁ&nl STPechloBSt YRA i8I N IrAGRYIHS @idated -8xiga { W 1ahed g ueous
NaHCO3 sol ution. The aqueous | ayer was extracted with another two portions

of et hyl moeel it ¥.N- dmetl@dfﬁmmew@riedrléanm Theyabtainagaed solyriprwag hemdsat) 28nd t he
| t { 0
P11 on gor TobYTRAT 3hd b el f R e Rlre W0 RRsYIR8y AT AEEHAEP P" o

t he ebueahd waiﬁearvdtmghgﬂfnce@te( 3Ré¥engaeﬂcd)ye@fwatsleetradtéd ‘ﬁltBQIM(H(ﬁda STliche free
base as an orange solid: IH NWR (CDC13, 40 121 br s, 1 H, 9.02
(s, 1 Hgom bingd perepous layers, wege ei;kahaedrﬁ? Satvraé@n Wit &HﬂPa (S? %e‘ee‘éractid o 7. 46

d J = 6
( gg{% ’Wé%\ e'_unl'/l agetf%éé "Fl}_@%%l(a[iﬂ !\(_‘lomgmgé c(rﬁi:d( Ey'SS)(ﬁnlfﬁd th% Sbbvl(\e/lr}_t\si & Tg}:
base 25 (Gbover))in wasodb ghel 276dng of acnmrixpwdactoffheh’mydriahwa&; e\nsmweznnm})yl
t hyl hl h 2 | ed
ce. bat haccks ol Lo lsion st ah SPhgIe: te a3 e SL A AT aci di
PH.  Apout, &KL ‘{ﬂnL&%s%hé’deNn &m%mee%ﬁe t@%@%ﬁ%@l@tel)aﬁﬂlmé@ THagnixafe dual

suspensi on was added et hyl acet obt ai ned orange hydrochl oride was
filteredwaphsitedawieflox &3P miacetdavas themallewddetig conl. The noxare weas @rafieneddi ng

65 g ( 9%etwee:n ethyl acetate and a saturated aqueous NaHCOj solution. The aqueous layer was

extracted with another two portions of ethyl acetate. The combined organic layers were
dried (Na;SO4) and the solvent was evaporated to give a crude product which was purified
20  on asilica gel column using chloroform/methanol/conc. NH3(aq), (90:10:0.5), as the eluent
affording 85 mg (37% yield) of the title compound as the free base as an orange solid: 'H
NMR (CDCls, 400 MHz) 6 14.9 (brs, 1 H), 9.02 (s, 1 H), 7.78 (dd, J =9, 2 Hz, 1 H), 7.68
(s, 1 H),7.60 (s, 1 H), 7.46 (d, J = 9 Hz, 1 H), 7.25-7.22 (m, 1 H), 7.05 (d, / = 8 Hz, 1 H),
3.56 (s, 2 H), 2.55-2.51 (m, 4 H), 1.83-1.79 (m, 4 H); MS (ES) m/z 319 (M"+1). The base
25 (65 mg) was dissolved in a mixture of ethyl acetate (20 mL), methylene chloride (10 mL),
and methanol (2 mL), and was then cooled on an ice-bath. A solution of HCI in diethyl
ether (1 M) was added until acidic pH. About 60% of the solvent volume was evaporated
and to the residual suspension was added ethyl acetate. The obtained orange hydrochloride
was filtered, washed with ethyl acetate, and dried in vacuo at 40 °C affording 65 mg (95%
30  yield from the base) of the title compound as a brownish solid: 'H NMR (DMSO-d6, 400
MHz) 6 14.70 (brs, 1 H), 11.00 (br s, 1 H), 10.97 (s, 1 H), 8.31 (s, 1 H), 8.07 (dd, /=9, 1
Hz, 1 H), 8.02 (s, 1 H),7.91 (d,J =8 Hz, 1 H), 7.32 (d,J =7Hz, 1 H), 7.02 (d, J = 7 Hz,



30 yield fromthe base) of the title conpound as a brownish solid: 'H NWR
(DVBO-d6, 400 MHz) S 14.70 (br s, 1 H), 11.00 (br s, 1 H), 10.97 (s, 1 H),
8.31 (s, woHp/sB8s07 (dd, J =9, 1 Hz, 1 H), 8.02 (s, 1 HpecTREL0(S08 J = 8
Hz, 1 H, 7.32 (d, J =7 H, 1 H, 7.02 (d, J =7 Hz, WO 03/082853

PCT/ SE03/ 00508 65 1 H, 4. 29 (d, J = gsHz, 2 H, 3.45-3.39 (m 2 H),
3.09-3.02 (m 2 H, 2.04-1.98 (m 2 H, 1.92-1.87 (m 2 H). Exanple 60 5
2- Hydr oxy- 3- 15- 1(4- met hyl - 1, 4- di azepan- 1-yl ) net hyl | pyri di n- 2-yI

1- 1H i ndgql rpo \ r T i f hydri de
(0% i n Aiider 20 & PG 2D BUSCLESULR 4 16, S RO aIR, PPAPR D D)
was added.®B-L$ammpXidol e (0 78 g, 4.94 mmol ) in portions. The m xture was
stirred at anbient tenperature for 10 mn. To the obtained brownish 10
solution was added a sol ution of

1-[(6-ch agﬁhegqidopyridin 3-yl)nmethyl]-4-nethyl -1, 4- di azepane (842 ny,
3.29 Mo n N N-dlnethylfornanlde (3 nL) The reactlon m xture was

heat ed at-Hgdroky-J 4-ane : h )-23y11} slol m xture

was all owed to ogl d t he soI vent vvasrermved i n vacuo. Tothe resi dual
oil was MF@&E&% and the obtained suspension was washed twice
wi th et hyly AG8paisfon oﬂa@dlaﬂugfaﬁae @3% w&ﬁne\m%ﬂn@m 3l 638 ehrblh th #2% NaOH and

al kalized to saturation with , extracted two tines with
ethyl ac dua@tbylf@mrmd@;é% WD ag @ddeérﬁr@bfaﬁpwadple &8 ext-Phormolvarportiasnbi ned,

dried ( ey g of t he
crude I\I-Ni%(]? g’@ %% r%oazt a%%: %ﬁ‘ﬁ’f@%ar o?lyrflﬁle&q}ﬁ%@tg{ngb IB%@%{E& ng, 2.23
mol )io wasoludbs sak u@@bdi dsodaRh@filt[(6-cklofoZ0- olﬂ.c)opglﬁdmr@ylbﬁaﬂllyr]gi méthyl-h@-war m
sol ution was added 20 ghosphor us tr| chloride (1 nm, 11,1 mmol), dropw se

initiall ﬁlaéﬁEPfleH&?fP@tg 29 gypel) in H\esdimeghaylfasmanyigedd IB%F?@%%@%HWBW was
heat ed a ipitate
was fil tréwra[ggluﬂgef a{f}j(? [}hdeg?:g}tto Itl Hﬂ%g ﬂ%’;{]relgx?bléﬁi I‘Tﬁ@\'c/lgréﬁg&g%r?é&% gl ﬁg 780 ng
of an orHoged tmodmmith@ao]tvemfwatshemnadzdem vakud. Z40hegpsiduvakoitives added@ Min H2O0
NaHCO3 until saturation, d .the re was_extracted three
i mes i g HeaPilerdpeason s Wash DUt SHD aRo] HEAE. HRSALEI ned
organkc |1§2é? Gais WeltRalided @ﬂh (a2t Hand amﬁ% t0 saﬁ‘ﬁ‘ﬂmﬁhﬁitﬁﬂhl&@% (Wi§nd

evaporated to give 165 ng of an oil which was purifi on a silica gel
extracted two times with ethyl acetate, and once with tetrahydrofuran The extracts were

combined, dried (Na,SO,) and the solvent was removed in vacuo affording 1.0 g of the
crude N-oxide: MS (ES) m/z 278 (M*+1). Part of the material (841 mg, 2.23 mmol) was
dissolved in acetonitrile (70 mL) during heating. To the warm solution was added

20 phosphorus trichloride (1 mL, 11.1 mmol), dropwise initially and then at a faster rate. The
obtained orange suspension was heated at reflux for 1 h, and was then allowed to cool. The
precipitate was filtered, washed with acetonitrile, and dried in vacuo affording 780 mg of
an orange residue. Part of the material (240 mg) was dissolved in H;O. NaHCOj (s) was
added until saturation, and the miXture was extracted three times with ethyl acetate and

25 once with tetrahydrofuran. The combined organic layers were dried (Na;SO4 and MgSOy),
and the solvent was evaporated to give 165 mg of an oil which was purified on a silica gel
column using chloroform/methanol/conc. NH3(aq), (80:20:1), as the eluent to give 84 mg
of the title compound as the free base as a brownish solid: '"H NMR (DMSO-d6, 400 MHz)
0 14.70 (brs, 1 H), 10.79 (brs, 1 H), 8.11 (s, 1 H), 7.92 (s, 1 H), 7.87 (d, J =9 Hz, 1 H),

30 7.79(d,J=8Hz,1H),7.25(d,J=7Hz,1H),698(d,J=7Hz, 1H),3.53(s,2H),
2.69-2.57 (m, 8 H), 2.30 (s, 3 H), 1.78-1.70 (m, 2 H). The base (66 mg) was converted to
the hydrochloride using the method described for Example 59. Yield: 99% (calculated



col um usi ng chl orof orm net hanol / conc. NH3(aq), (80:20:1), as the eluent to
give 84 ng of the title conpound as the free base as a brownish solid: "H
NVR ( DVSGvOG)3/048363 MHz) S 14.70 (br s, 1 H), 10.79 (br s, prTHEP3/@s04 (s, 1
H, 7.92 (s, 1 H, 7.87 (d, J =9 Hz, 1 H, 307.79 (d, J =8 H, 1 H,
7.25 (d, J =7 Hz, 1 H, 6.98 (d, J =¢ggHz, 1 H, 3.53 (s, 2 H, 2.69-2.57
(m 8H, 2.30 (s, 3H, 1.78-1.70 (m 2 H). The base (66 ng) was converted
to the hydrochloride using the nethod described for Exanple 59. Yield: 99%

compouna 2o S AR SRR SMeprterRy Bope Sl RIS (GRGhocplart 011 %

(dd, J =9.1BR), HIZS,S(&ldH) 972 ®iz; 6 1D57.0M6.95 (),.3 18), 644((d, J = FHZ, ]I-H) 4B3Hs,2 4. 32
(s, 2 H), 3.80-3.54 (m 8\%, 2.97 (s, SIE—B, 2.31 (br s, 2 H. 5 The

f ol | owi ndDEX &R ¥s(m.S1HE 2.9 sr 2 % 2E)-descri bed for Exanpl e 60:

Exanpl e 61 2-Hydroxy-3-15- [(4-pyrrolidin-21-ylpiperidin-1-yl )nmeth}l|
pyridin-2-yl } -1Hindole-5 - carbonitrile hydrochloride 10 Starting

mat er isal :Th2-fclidvaing Examples pyi-62)|weate prelpanet ps gescribeld for Bxayip)en®X: hyl ] pyri di ne
1-oxide. The product was purified on a silica gel colum using

chl or of orm’ met hanol / conc. NH3(aq), (90:10:0.5), as the eluent. Yield: 15%
of the tlﬂﬂagqq@gpound as the base as an orange solid: 'H NWR (CDC13, 400
MHz) S 8.75 br 1 H, 7.76 (dd, J;9 2 Hz 1H) 7.69 (s, 1 H, 7.64
(s, 1 H 2 Ir quluh)mem -yl 2-yl} le"—8Hz 1
H, 3.41 (d J:11Hz 2 H, 258(brs 4 H), 2.11-1. 99
(msH)CS"“l H‘)Chl%g 2 H, 1.80 (br s, 4 H), 1.65-1.53 (m 2 H):
M5 ( ED) m’tmlﬂg)ﬁua(thil-Jz)chldibé t(&s;ﬁ/rx(oﬁamng)/lptmdndilgs)mhaﬂeyi]pylmdmemoondafe of

et hyl ac ate

| hi t do
an i ce- batg pr Ugbwagp 3’ enF?fﬁgedorg Hmusaaq%}fgr n T@%?n%{ga@% l\ﬁ%ﬂ%

aci di ¢ plbo.1d:08)0R1tA Elﬁ&xtOY?éMQS}%’Qﬂ’tﬂg hhieebdBoRSasithd b&e@d an \%Q@sﬂow th
ethyl acetate, and dried in 20 vacuo at roomtenperature affording 68 ng

(80% vyi el'H, Nl&ml (ﬂD@lg,e@)OfMle) b B SHbse)l 1Y, 7theddd th + P2 Eanp8)ndo%ss, atd)or ange

lid: "HN 0 6, 7.9 d
§02I5 (s, 716411()S 7549(81 J\'\;Hﬂ‘é @ 702447 25%“%‘%)«17%(& JS‘%I{I ?Hﬁ%%%a (d, J
y JHJ) sts\g)d‘ ﬁﬂliﬁfz §H£22'5ﬁ(b13s 55{)32 ilﬂq(g@(nﬁ 3H)1) 12909(8 P= Ei%}(zmz}% H) .

1.80 (brs, 4 H), 165 1.53 (m, 2H) MS (ES) m/z 402 (M +1) he base (72 mg) was

243

dissolved in a mixture of ethyl acetate (5 mL), methylene chloride (10 mL), and was then
cooled on an ice-bath. A solution of HCI in diethyl ether was (1 M) added until acidic pH.
The obtained orange hydrochloride was filtered, washed with ethyl acetate, and dried in

20 vacuo at room temperature affording 68 mg (80% yield, calculated from the base) of the
title compound as an orange solid: "H NMR (D,0, 400 MHz) § 7.90 (s, 1 H), 7.71 (d,J = 9
Hz, 1 H),7.25(, 1 H),7.15(d,/J=9Hz,1H),7.12(d, /=8 Hz, 1 H), 6.89 (d, /=8 Hz, 1
H), 4.00 (br s, 2 H), 3.55-3.41 (m, 5 H), 2.92-2.82 (m, 2 H), 2.43 (d, J = 13 Hz, 2 H), 2.09
(brs, 4 H), 1.98-1.87 (m, 2 H).

25
Example 62
3-(5-{[3-(Dimethylamino)pyrrolidin-1-yllmethyl } pyridin-2-yl)-2-hydroxy-1H-indole-5-

carbonitrile

Starting material: 1-[(6-chloro-1-oxidopyridin-3-yl)methyl]-N,N-dimethylpyrrolidin-3-
30 amine. The crude product was purified on a silica gel column using

chloroform/methanol/conc. NH;s(aq), (85:15:1), as the eluent. The obtained material was

purified further by preparative HPLC (column: Xterra, Cg, 7 um, 19x300mm; eluent: 0.1



25 Exanple 62 3-(5-1 [3-(Di nethylam no)pyrrolidin-1- |ly nethyl
}pyridin-2-yl)-2-hydroxy-I Hindole-5- carbonitrile Starting material:

1-[ ( 6- chlwom3slosmsss dopyri di n- 3-yl ) nmet hyl ] - N, N-di net hyl pyr r ®cTéEN3/@5080

am ne. The crude product was purified on a silica gel colum using

chl or of or M net hanol / conc. NH3(aq), (8515:1), as the eluent. The obtained
material was purified further by preparative HPLC (colum: Xterra, C8, 7
m 19x300mm eluent: 0.1 WO 03/082853 PCT/ SEO3/ 00508 67 M NH4QAC

g lCJ)}c T gr/ a@?taqyd‘%d/& ﬁﬁﬁﬁé@?‘&%t@z té&ggt‘i%%thg tlElUc% PGQ{H)&%%@ %ghﬁ” ange

9 Hz, 1 Hield76%1' HNMRICBCh,ﬁOG&/IHS)SQlHXbr 37145 757 (d F-QPHZI HY, Hy1 (s,
7.28-7.24 2.95-2.89

(o1 D Bty o0 by = ozl B e it (v T 56 (b Vg Bz hED 0.

2.53-2. 4 T | H) 29€ . 8 :

> 2 4R 2 28 e . 1D 258 10 0 () 4B ap Lo TRu0ws 1 0
|-yl s) n&thy[Hy2.5341.48 @a Ml H), 2-207 (s} 6 HIA.@2-3:00@mb o)t i.874.79Ten,d ByM®nsi on of
sodlumhy hﬁ?ﬁéfgotylnmneral oil, 54 ng, 1.35 nmml) in N, N 10

di et hyIf P Q‘ﬁl rlr'?_) was added 5-cyanooxindole (161 ng, 1.02 mmol), and
the mxture was stirred at anbient tenperature for 10 mn. To the obtained
browni sh @it 88 was added a sol ution of 2-chl oro-5-[(4-nethyl piperi
din-1-yl ongt gkl Byes. f '}ﬁetﬂvl ?ﬁbﬁ@in(ll%emgllp%cﬁzb PI0IR.iddBle-5-carbonitrile

N, N- di nretnyftormant de (1.5 . IThe reactiron mxture was heated at 130 C
for 25 niTp a |upensas th:edluad }hyninﬁd (6@ cooiinerdlivel, §6 Img dt3Swamohemd\éd i n vacuo,

and 1s to,.th esi du s .added HCl obt r.eci tate was
part i Pi orfiige @@@9@&5“5 Yf@%@ﬂ&ééég%% g ﬂéﬁ@&g 65101[11%,?1 @ﬁ”ﬁ’ﬁ(&) 8{‘%3}] acet ate.
The aqueqpiRur@was stiydsd f4ahibaH @nperthle faN00 hd. TlovBe BBialde@BSovaiisieédhytion
acetate. The conbined organic | ayers were dried (Na2SO4), and the sol vent

was renpwes added/%lml@tlfaf sior-ehlay- 3 [ Grmethylpinsaidin -yDmethdlparidiae 1-owade di6dsol ved
in ethyl aC § I(nZQ nmN)N-c@lggth% I%Pa%oﬁé‘& § HLﬁh'h?f[ egg[ c{n i%(gu g%yas %eat& 5‘&”"' )

20 was ad’&% n-orange’precrp ate he mx ure was
heat ed at130 °C for 25 min, and was then allowed to cool. The solvent was removed in vacuo, and

15 to the residue was added 2 M HCl(aq). The obtained precipitate was partitioned between a
saturated aqueous NaHCOj; solution and ethyl acetate. The aqueous layer was extracted
with another two portions of ethyl acetate. The combined organic layers were dried
(Na,SOy), and the solvent was removed in vacuo affording a crude product. The material
was dissolved in ethyl acetate (25 mL), and phosphorus trichloride (0.24 mL, 2.71 mmol)

20  was added. An orange precipitate was immediately formed. The mixture was heated at
reflux for 30 min, and was then allowed to cool. The mixture was partitioned between
ethyl acetate and a saturated aqueous NaHCOj solution. The aqueous layer was extracted
with another portion of ethyl acetate. The combined organic layers were dried (Na,SOy),
and the solvent was evaporated. The crude product was purified on a silica gel column

25 using chloroform/methanol, (95:5), as the eluent followed by preparative HPLC (column:
Xterra, Cg, 7 um, 19x300mm; eluent: 0.1 M NH4OACc buffer/acetonitrile, 8:2 to 4:6)
affording 4 mg (2% yield) of the title compound as an orange solid: 'H NMR (acetone-d6,
400 MHz) 6 9.88 (brs, 1 H),8.11 (d,J=1Hz, 1 H),7.90(dd,J=9,2Hz, | H), 7.85(d, J
=9Hz, 1H),7.82(d,J=1Hz,1H),7.26(dd,J=8,2Hz, 1 H),7.11 (d,J =8 Hz, 1 H),

30 3.44 (s,2 H),2.91-2.86 (m, 2 H), 2.10-1.98 (m, 2 H), 1.65-1.59 (m, 2 H), 1.40-1.35 (m, 1
H), 1.28-1.16 (m, 2 H), 0.92 (d, J = 7 Hz, 3 H); MS (ES) m/z 347 (M"+1).



reflux for 30 mn, and was then allowed to cool. The m xture was
partitioned between ethyl acetate and a saturated aqueous NaHCCB3 sol uti on.
The aqueowe iBayms3 was extracted wi th another portion of ecmsEiaostate. The
conbi ned organic |layers were dried (Na2SO4), and the solvent was
evaporated. The crude product was purigged on a silica gel colum 25 using
chl or of orm net hanol, (95:5), as the eluent followed by preparative HPLC
(colum: Xterra, C8, 7 m 19x300mm eluent: 0.1 M NH4OAC

buf f er / aggly 'lgghle 8: 2 to 4:6) affordi ng 4 rrg (2%y| eI d) of the title

Hz 1 H) T07a ﬁﬁpc(rdzonbf %od;uiﬂZhydil:ld60% d&ﬁel(%d)d n ﬂmner&], oiP, 4ISIan,119]8ﬂ) mm?)l)gﬁ ( d J
T 5gsv Pimsthyfformarsge (5 b agdecf cvepoppindole 1 3Hneod b modbaeq ) = 7

23 ) miXRrd FR) sdft 13 15 bt 41}1 a NQASRBLS7&- B@J{osﬁ%ld%ﬁ?ﬁ%n 368 Exanple

X

|

6
dr oxy- 3- &M@Wlbh@hyﬂyﬂ)plpmame K0.36 yithot trhy,IN- ¢yrre|t}mlf®r®a1yn}dej(ﬂ-3| mbpives 5- car boni
t

[ f di 0% di | , 45
o, 3. 12 98 T FPRCK T HECH Bl A0 forly e gtradi o By &R 8850 aol e
(133 ny, (§r&fn e}aturzhphe @arﬂéﬁ‘cﬁé@nﬂ\ﬁﬁresv%srd'cﬂﬂbafs@fexﬁﬁctéﬂ fsin@if Aflex

suspensi on of 16\1[&2 | oro- | - oxi do yr| din-3y f\zde( met hyl ] - 4- phenyl pi per azi ne
(0. 56 nmobbotj Fh mngétcmlwem rmhd g: gdgitnmf HWL8q), a/@@leag withethyd aeatiton

h d Q I
" oom Pemer atupserneo e aShe g R T AT bR C0 usi'ng

an Al | ex repeaf@textrddtink wlﬂhmmgcahtemhmn@mm&g@kﬁdex@m weenlirefit HCl (aq),
washing with ethyl acetate 10 (to renpve excess of 5-cyanooxindole),
al kal i zatNarQu+and tkeso) verbh Meremoysd i verap| The tegidaaivay d@%% vebinicdd wi t h

et hyl ac hg \C AcHS re i G 3| lt d the
col vent aEan BB AR B AN O 2Rl 2 BN a R B e
(10 n), saspengibospbetus] atrambhﬂrm Itdmi[&r(tﬁreZOI‘ﬂ_S h2a12cmhmnhbatedvajsreﬁubdﬁnt 30The
resulting . s,gl?epensmn was stir ient tenperature for 1.5 h, and

t hen Heat®d- FEASH QMG BES ¢ o‘ﬁ?‘ﬁto CPREO QSR P TYRCIAT RS AL MRS wed to

cool to r\@agﬂa&@fm%rsawi&} %ﬂé&srmmews&@t%n VashaiANEL ot SakUpadRd aqueous
NaHCO3 sol uti1on using | ex robot. The aqueous |ayer was repeatedly

ext r act edayeir was mplqyﬂedla@etraqted withethy atdtate dTheraypariined ariganis layersevede daed

(NayS0O,), and the solvent was evaporated to give 20 mg of an orange product which was

1.
Hz,
4
]
;

purified on silca using chloroform/ethanol, (95:5), as the eluent. The obtained material (10
20 mg) was purified further by preparative HPLC (column: Xterra, Cg, 7 um, 19x300mm;

eluent: 0.1 M NH4OACc buffer/acetonitrile, 8:2 to 4:6) affording 5 mg (1.1% yield) of the

title compound: 'H NMR (DMSO-d6, 400 MHz) & 14.78 (br s, 1 H), 10.86 (s, 1 H), 8.14

(s, 1 H), 791 (s, 1 H), 7.86-7.82 (m, 2 H), 7.27 (d, J = 8 Hz, 1 H), 7.23-7.16 (m, 2 H), 7.00

(d,J=8Hz,1H),693 (d,J =8 Hz,2H), 6.77 (t, ] =7 Hz, 1 H), 3.46 (s, 2 H), 3.16-3.12
25 (m, 4 H), 2.57-2.53 (m, 4 H); MS (ES) m/z 410 (M*+1).

The following Examples, 65 — 70, were prepared as described for Example 64:

Example 65
30 3-[5-(Azetidin-1-ylmethyDpyridin-2-y1]-2-hydroxy- 1H-indole-5-carbonitrile

Starting material: 5-(azetidin-1-ylmethyl)-2-chloropyridine 1-oxide. The title compound
was purified on a silica gel column using chloroform/methanol/conc. NHs(aq), (90:10:0.5).



(Na2S™4), and the solvent was evaporated to give 20 ng of an orange product
which was purified on silca using chloroform ethanol, (95:5), as the

el uent. TWe wbsmsned material (10 20 ng) was purified furtPoarsEny 00508
preparative HPLC (colum: Xterra, C38, 7 m 19x300mm eluent: 0.1 M NH4OAcC
buffer/acetonitrile, 8:2 to 4:6) afforggng 5 ng (1.1%yield) of the title
conpound: HNI\/R(DIVISOdG 400 MHz) 6 14.78 (br s, 1 H), 10. 86(s 1H)
8.14 (s, I H, 7.91 (s, 1 H, 7.86-7.82 (m 2 H, 7.27 (d, J =8

7. 23 7.1 6. 77
(03 I 1 R e o Rgtlys sisdlr st B 45 (51T #z%ﬁm

H) ; IVB (B2, msa (elp N2 1) H), THss (Heueva BQIZEX&HD’VQ$,(d@5=-8 HA),1 Mess1pdepar ed
as described for l e 64:

3-[5- (Azet} Hen2 IDyA. %?MFV@HW}}MS @@-’2@?’9&(%3’/1] H i ndol e-5-carbonitrile
Starting material: 5-(azetidin- |-ylnethyl)-2-chloropyridine 1-oxide. The
title conpound was purified on a silica gel colum using

chl or ef orExangil@ 660l / conc. NH3(aq), (90 10: 0. 5). WD 03/082853 PCT/ SEO3/ 00508
69 Yield: 1% de, 400 S 9. . 8.10 (s, 1
H), 7.86-27Hgdroxy3-[>4{442 | sy ldmat ?

H 7. 11 4@ gdndol85tdarotidile 3 51 (d, J = 1 Hz "2 H) 3.22 (t, J =7 Hz, 4
H; M (MVF—T@S Exanpl e 66
2- Hydr ox\St@tip® mafedial: 2- [rﬁﬁichkmrmr-l{otxnddplyudme?rml)mylh)'ﬂh‘bh%fhlltlpréber azin-1-yl I nethLl
)P
1-
(t

D B b RSR) B SRk e T BRATBLE 1 e 167
rifjuo (91?%%*1;)' wbs‘@sv'ﬂ}g ﬁqrsaezmgm hg A0 H %Hy W‘?s@%\@@}ﬂ% 4390 J'VHZ) S

14. 79 to 15-8. 1 ,
7.87-7. 806 Dz, BPBI)]27/(<ﬂ3=(&HZJIH)97BQ(d1!=H)3,HZHH) Bd7 (M:HBstsMem,, D oo

|(Vg’ (éS; %%gé‘m@)fﬁ@%ﬁg% %53](&%%}? an_ C4 H, 2.55-2.52 (m 4 H);

anoet hyl ) (et hyl ) am nol net hyl | pyridi n-2-yl)-2-hydroxy-| Hindol e-5-
carbonitrile Starting material: 3-[[(6-chloro-I|-oxidopyri din -3
-yl ) et hyiXpmPl Yy | ) ami no] propanenitrile.

15 3-(5-{[(2-Cvyanoethyl)(ethyDamino]methyl }pyridin-2-y1)-2-hydrox y- 1 H-indole-5-

carbonitrile

Starting material: 3-[[(6-chloro-1-oxidopyridin-3-yl)methyl](ethyl)amino]propanenitrile.

Yield: 1%: "H NMR (DMSO-d6, 400 MHz) § 14.80 (br s, 1 H), 10.84 (s, 1 H), 8.11 (s, 1

H),7.93 (s, 1 H),7.86 (d,J =9 Hz, 1 H),7.83 (d,J =9 Hz, 1 H), 7.26 (d, J = 8§ Hz, 1 H),
20 6.99(d,J=8Hz, 1H),3.52 (s, 2 H), 2.73-2.70 (m, 2 H), 2.69-2.65 (m, 2 H), 2.53 (q, J =

7 Hz, 2 H), 1.00 (t, J = 7 Hz, 3 H); MS (ES) m/z 346 (M*+1).

Example 68
3-(5-{[(4-Chlorobenzyl)(methyl)amino]methyl } pyridin-2-y1)-2-hydrox y-1 H-indole-5-

25 carbonitrile
Starting material: N-(4-chlorobenzyl)-N-[(6-chloro-1-oxidopyridin-3-yl)methyl]-N-
methylamine.Yield: 1%: 'H NMR (DMSO-d6, 400 MHz) 6 14.79 (brs, 1 H), 10.85 (s, 1
H), 8.15 (s, 1 H), 7.90 (s, 1 H), 7.85-7.82 (m, 2 H), 7.41-7.36 (m, 4 H), 7.27 (d, J = 8 Hz, 1
H), 7.00 (d, J = 8 Hz, 1 H), 3.52 (s, 2 H), 3.44 (s, 2 H), 2.11 (s, 3 H); MS (ES) m/z 401

30  (M'™-1).



Yield: 1% 'H NVR (DVBO-d6, 400 MHz) S 14.80 (br s, 1 H), 10.84 (s, 1 H),

8.11 (s, 1 H), 7.93 (s, 1 H, 7.86 (d, J:9Hz,1|—|),7.83(d,J:9Hz,
1 H, 7.260dj08B53 8 Hz, 1 H, 20 6.99 (d, J 8 Hz, 1 H) pc3/S583/0@p8 2 H),
2.73-2.70 (m 2 H), 2.69-2.65 (m 2 H), 2.53(q, J= 7 Hz, 2 H, 1.00 (t,
J =7 Hz, 3 H; M5 (ES) mz 346 (M++l)59Exanple 68 3-(5-{

[ (4- Chl or obenzyl ) (et hyl ) am nol net hy} pyri di n-2-yl)-2-h ddroxy-1Hi ndol e- 5-

25 carbonitrile Starting material :

N- (4-chl qugg@] é%b) -N-[(6-chloro-1-oxidopyridin-3-yl)nethyl]-N

met hyl amne. Yield: 1% 'H NVR (DMSO-d6, 400 MHz) S 14.79 (br s, 1 H), 10.85
(s, 1 HB-(58{[1BFaylmdthi)(meth@n{isolndettiPl } pyfidds 21 B2-hiydnox 2-1H-inddled3- 7. 36 (m
4 H, 7.27 (d, J =8 Hz, 1 H, 7.00 (d, J =8 Hz, 1 H, 3.52 (s, 2 H,
3.44 (s, g?L%i—%ll(s 3 H; M5 (ES) mz 401 30 (M+1). WD 03/082853

PCT/ 5503/5@&59§ma?&1a1 E»% hfor69 - i dl y{ndm 3- l)methyq—N (2-furylmethyl)-N-

f(2- Furyl nmet hyl ) (net hy m nol net hy }pyri gl n- 2- 2- hydr oxy- 1H-i ndol e- 5-
car boni t rméthayléilnaret Yl@drﬁbeﬂm (DMSO-d6, 4OOMHz)814 80 (brs, 1 H), 10.86 (s, 1

N-[(6-chl ar i yr.i di hy yI t hyl) thlamne
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| pyri @i n-Eample b+ i ndol e-5-carbonitrile Starting nmaterial:

N-[ (6-chl oro- I-OX|doyr| di n- 3- yI)rret hyl ] - N- net hyI N-phenyl The
product ReHY$Hg Sdf [mgthyl(henybamaralmeHiylipyridiar 2yl 8ol / conc.
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H, 7.22- Theibﬁoc(tm was bi)nfxeﬂcﬁfhﬁh&ﬁgf(l m)luilnn LH)ng c&ﬂ(ﬂﬁfdrdmlméthamcﬂlcbﬁq I\Hﬁ(ﬁq) 6. 66

(t, 3=7 te, 1H, 449 (s 20 298 (< G, (E9 3 (Me-1).

(90: 10 :0.5), as the eluent. Yield 2%: 'H NMR ( MSO d6 400 z) 0 10. 82 (br s 1 H),

15 8.06(s, 1 H),7.91-7.68 (m, 3 H), 7.26-7.23 (m, 1 H), 7.22-7.16 (m, 2 H), 7.00-6.96 (m, 1
H), 6.80 (d, J =8 Hz, 2 H), 6.66 (t, J =7 Hz, 1 H), 4.49 (s, 2 H), 2.98 (s, 3 H); MS (ES)

m/z 353 (M*-1).

am ne

Example 71
20  2-Hvydroxvy-3-{5-[(3-methvlpiperidin-1-yDmethyl]pyridin-2-vyl}-1H-indole-5-carbonitrile

To a suspension of sodium hydride (60% in mineral oil, 45 mg, 1.12 mmol) in N,N-
dimethylformamide (1 mL) was added 5-cyanooxindole (133 mg, 0.84 mmol), and the
mixture was stirred at ambient temperature for 10 min. To the obtained brownish solution
was added a solution of 2-chloro-5-[(3-methylpiperidin-1-yl)methyl]pyridine 1-oxide (0.56
25 mmol) in N,N-dimethylformamide (1.5 mL). The reaction mixture was heated at 130 °C for
30 min, and was then allowed to cool. To the residue was added 2 M HCl(aq) and the
obtained suspension was washed with ethyl acetate. The aqueous layer was neutalized with
45% NaOH(aq) and alkalized to saturation with NaHCOs (s), and extracted two times with
ethyl acetate. The extracts were combined, dried (MgSOs) and the solvent was removed in
30 vacuo affording 84 mg of the crude product. The material was dissolved in ethyl acetate
(10 mL), and to the solution was added phosphorus trichloride (0.2 mL, 2.24 mmol). The

obtained orange suspension was heated at reflux for 1 h and was then allowed to cool. The



Exampl e 71 20 2- Hydroxy-3-{5-[(3-nethyl pi peridin-1-

1) ~yllpyridin-2-yl}-1Hindol e-5-carbonitrile To a suspension of sodi um
hydri de (WwO%siogesss neral oil, 45 ng, 1.12 mol) in N, N di retrtsgbs/arsnam de (1
m.) was added 5-cyanooxindole (133 ng, 0.84 nmol), and the m xture was
stirred at anbient tenperature for 10 ffn. To the obtai ned brownish
solution was added a sol ution of

2- chl or o- 5- [(3 met hyl pi peridin-1-yl)methyl]pyri dine 1-oxide (0.56 25 nmol)

|n N, N- dipe % thUScek ri‘&déﬁi’i@ﬁi@e’% t 130C
for 30 % a539§£§ﬁ?%en aP%i %e g c§6ﬁ§%¥hgﬂﬁ£lresPdae va dg%
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with NaHEE8’ by 19%39mun; slugnitdhl M HePmedufifer/peetempaife. Sxeiordibkatfordiggdyt r act s
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acetage 9(86Qbﬁb)1,H§ifsdllt(@ 1 hg, 59l @dj o8 vasHaddey 7maqapheugz tirig sy dde (0. 2
m., 2.24 mmé%; The obtai ned orahge suspensi on_ was_heated at_reflux for 1
h and wad % h éIH)oM@(‘ﬂ(choﬁrleT Hipd- bizdo é 78% Bz ptil) S50 @ 5982091 -50

precipit ot cetate, and dried in vacuo
af f or di n%g%o%o an drange rgE dwg Q%KM‘ terial was was purified by
preparative HPLC (col urm Xterra, C8, 7 m 19x300mm eluent: 0.1 M NH4OAC
buffer/actonltrll to 4;6 fford| % of the title
conpund ddedplleying a@Bleﬁdn_ﬁl p(eg@ad dﬂ@“bggéor%i‘%‘l% gk 9.86 (br s, 1
H, 8,11 (s, 1H) 7.91 (dd, J =9, 2 Hz, 1 H), 7.84 (d, J =9 H, 1 H,

782(d J=1H, 1 H, 7.26 (dd, J =8, 2 H, 1 H), 7.11 (d, J = 8 Hz, 1
: 344F(X@mp1eF9 200150 (m 6H) 0.95-0.81(m 4 H; Ms (ES) mliz 347
(Mr+1) ; =X SR -8 P 2R BTy - &r4_bed for

Exanpl e 71 v an T
}pyridi ncarbbnhnlér OoXy- 1H—| ndol e- 5 carbonitril e St arting rrat erial:

Vot o Caiaripg m%%'n?ab&a e S NARAREL KL U ra R
Hz, 15H) vyidia? $%: 'H NMR (CDCls, 400 MHz) § 8.64 (br s, 1 H), 779 (dd, J = 9,2 Hz, 1 H), 7.75

(s, 1 H),7.68 (s, L H),7.53 (d, J = 9 Hz, 1 H), 7.30 (dd, J = 8, 1 Hz, 1 H), 7.05 (d, J = 8

Hz, 1 H), 3.52 (s, 2 H), 2.23 (s, 3 H), 1.88-1.80 (m, 5 H), 1.36-1.02 (m, 6 H); MS (ES) m/z

361 (M'+1).

20 Example 73
2-Hvydroxvy-3-[5-(piperidin-1-ylmethyl)pyridin-2-vl]-1H-indole-5-carbonitrile

Starting material: 2-chloro-5-(piperidin-1-ylmethyl)pyridine 1-oxide. Yield: 4%: 'H NMR
(acetone-d6, 400 MHz) 6 9.85 (brs, 1 H), 8.11 (s, 1 H), 7.91 (dd, J = 9, 2 Hz, 1 H), 7.85
(d,J=9Hz,1H),7.82(d,/=1Hz, 1 H),7.26 (dd,J=8,2Hz, 1 H), 7.12(d, / =8 Hz, 1

25 H),3.43 (s, 2 H), 2.47-2.41 (m, 4 H), 1.61-1.54 (m, 4 H), 1.49-1.41 (m, 2 H); MS (ES) m/z
333 (M'+1).

Example 74
3-{5-[(4-Methylpiperazin-1-yl)sulfonyl]pvridin-2-y1 }-1H-indol-2-ol hydrochloride

Sodium hydride (46 mg, 60% dispersion in paraffin) was washed with hexane and dried in
30  vacuo. N,N-Dimethylformamide (3 mL), oxindole (72 mg, 0.54 mmol) and 1-[(6-
chloropyridin-3-yl)sulfonyl]-4-methylpiperazine (100 mg, 0.36 mmol; described in:



(s, 1 H, 7.68 (s, 1 H, 7.53(d, J =9 Hz, 1 H, 7.30 (dd, J =8, 1 Hz, 1
7.05 (d, J =8 Hz, 1 H, 3.52 (s, 2 H, 2.23 (s, 3 H, 1.88-1.80 (m 5
, 1.36-wo00B/0828536 H); M5 (ES) mlz 361 (M++1l). 20 ExanplreTRRoZedigglr oxy
3-[5-(piperi din- I-ylmeth yl)pyridin-2-yll-1Hindole-5-carbonitri le
Starting material: 2-c hloro-5 -(piperyadin- |-ylnmethyl)pyridine 1-oxide.
Yield: 4% 'H NVR (acetone-d6, 400 MHz) S 9.85 (br s, 1 H, 8.11 (s, 1 H),
7.91 (dd, J =9, 2 H, 1 H, 7.8 (d, J =9 H, 1 H, 7.82(d, J =1H, 1
H, 7.26 ' x = a. s, 2 H,
2 4702 a P by fpfaleplpaifued Elchils 177, S 0T 0T wefedilh (A0S, 2

333 ( M++Xkpdivfdevdplde aidithe reaction mixture was stirred at room temperature for 5 min. The
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oxi ndole (72 ngy, O.
chl or opy rexttagteBtwite with meatlyyigneschhenideyangditiveeambiined ¢rgenic dayersowas dned| ;

phar mecodtFeY AR AR RE shlf7arraseRiRelin S Bt EPRIER on g um

hydri de afgalgbecdl@as tkiag amradieHt @thyRsceldid/Metinal, (402010 1:¢)Retatdicat.fie 5 m n.
The reaction mxture was then heated for 10 min at 130 C. After cooling to

room t enpEpdicuyas disgpleeghin pgnixiire gf methylese ghlorda (imdgd and BthaspldPankdb| ut i on
i . . . e g
the conbirnalPEnThithid £ 482 1 WIAGH Eheh ESAM thd Tt RACcaitBEd B 10

was renovi@dninnThaprecipitdthavasesdshietewith diephiyl efheeshddrial insiatuccia giped Smgumm
using a gradient ethyl acetate/ngethanol C&740: l1to %: 19) as the eluent. The
product A& iddmiybgtitiecampauadytbNYIR (Ri@yAORNHEND § P dBn A DTS i =

nmet hanol o] of i i I_¢ I added
and sti rrzl(lﬁzg]%)é 7b4o|§|yn(tg|a’n€§g’ ?girz’ ggﬂ ?Oéé)r;l(lﬁtl Iﬁ%’eﬂv%)élr @é?ﬁ?}t §t¥’el 2766 V\%g ied with
di et hyl éDhaRg8anmd <i4 &d, 2 H)yR60ad, /e t He, BH),rA23 (n3,7241Y,i12e94d()m,@f HY, B0t (s £ | e

conpound:_ 1H D20, 400, S7.95 (m 1 , 7.45 (d, J = 2 Hz, 1 ,
7.22 (dd,3é)?MNg&§z)"P§,37i?%?W§?23 (m 1(H), 7.H)14 (d, J(: 9 Hz, 1 H, 7.5?)
(m 2 H), 3.88 (d, J =14 Hz, 2 H), 3.60 (d, J =12 Hz, 2 H), 3.23 (m 2

H 2594 gfmple 8. 2. 90 (s,
6-Chloro-3-{5-[(4-methylpiperazin-1-vD)sulfonvl]pyridin-2-y1 }-1H-indol-2-0l

hydrochloride

The title compound was prepared as described for Example 74 using 6-chlorooxindole.
The base was purified on a silica gel column using a gradient chloroform/methanol, (100:0

20 to 4:1), as the eluent. The product was dissolved in a mixture of chloroform (10 mL) and
methanol (10 mL). Hydrogen chloride (3 mL, 1 M in diethyl ether) was added and stirring
was continued for 10 min. The precipitate was washed with diethyl ether and dried in
vacuo to give 50 mg (29% yield) of the title compound: 1H NMR (DMSO-d6, 400 MHz)
10.95 (m, 1 H), 10. 79 (s, 1 H), 8.49 (s, L H), 7.68 (m, 1 H), 7.64 (m, 1 H), 7.55(d, J =8

25 Hz,1H),6.98 (m, 1 H), 6.93 (m, 1 H), 3.74 (m, 2 H), 3.45 (m, 2 H), 3.12 (m, 2 H), 2.97
(m, 2 H), 2.75 (m, 3 H); MS (ES) m/z 407 (M*+1).

Example 76
3-[5-(Morpholin-4-ylcarbonyl)pyridin-2-yl]-5-nitro-1 H-indol-2-ol

30 Ethyl 6-(2-hydroxy-5-nitro-1H-indol-3-yl)nicotinate (0.327 g, 1.0 mmol) was suspended in
benzene (13 mL) followed by the addition of morpholine (0.218 g, 2.5 mmol). The mixture

was stirred (N, atmosphere) for 5 min at 0 °C. To this mixture, trimethyl aluminum (2 M



3 H; M5 (ES) mz 373 (M++1). 15 Exanple 75 6-Chloro-3-{ 5-f

(4- et hyl pi perazi n-1-yl)sul fonyll pyri din-2-yl } -1H1indol -2-ol

hydr ochl owode/ofise3 tit| e conpound was prepared as descri be®crorEosopl e 74
usi ng 6-chl orooxi ndole. The base was purified on a silica gel colum using
a gradient chloroforn nmethanol, (100:07320 to 4:1), as the eluent. The
product was dissolved in a m xture of chloroform (10 nm.) and net hanol (10
m). Hydrogen chloride (3 nL, 1 Min diethyl ether) was added and stirring
was cont ispriedn §Pk Q(\?;“ SREE W Hih ?é‘.llgy her and
dried i nsm\[}ac]&o t%‘J"g‘f \r/Ee Hﬁn(%gvg}{ oyl e?gsa n\%g tltgkl e corrtg%u :elraltﬁlte

(DVBO- d6 waé@ﬂséd—lnﬂog’c ahd. t%re(anmonhnH)ureMS siffed for 20 hHhen out®d (stp ah iéd-, 7. 68
(m 1 H, 64 (m (d, . 6. 93
(m 1 co§1 aﬂ&ec(%satyrqxﬁd NgHijgh(sH{utlgn Pﬂ‘? eygrafgad(\yﬁ]h gRlpBo?orgl égye C?W’Pt%d - 2.75
(m 3 H) ordRid ERr »V@szcoﬂ%tl(awﬂ"é%h theﬁ?ﬁ’g}cﬁvg Rsub was purified onasﬂlca el

5- (Mor phol T n- 4-yl car bonyl ) pyri di n- 5-nitro-| Hindol -2-ol Et hyl
6-(2-h ydpbmryu@gcml@nofpmlimbl;hanrdbhetsylayﬂn)m(iﬂ)l@ ﬂm)ataeel(uentSQEI\QOZZ Q(WI) was

U5 oSELERTS 45, KUk P! 1y B0 2 PRURRPIL D (2 22
this m XtSLtfse(ﬁi JLigg) *Ma@' %Wms(ﬁz "1"13{)07%’(9828583{PQT11§5Q@/(90150% HZ 3.

sol ution exane, mol ) was added Vvia a syringe. After 10 min the
t enper at de3. 794 s AiHed. 78(6br7®4d:1)aa68t(lhes #dBc MOEDInE 3%MwE).stirred for 20
h then poured onto an ice- cold aqueous saturated NaHCO3 sol ution and
extracted with chloroform The conbined organic |ayer was concentrated and
the |jghtEdangpe7yesi due was purified on a silica gel 5 colum using

chl or of or nl et hanol/trlet_hyl am ne (50 10 1) as el uent to give 0.22 g (60
% yi el d)o-Broma3-[3{(mpehelipdoylmgth -2 3% g-ol hpdroghlenides g 47 s, 1

0,8 4 o TRl ] St 'ﬁ?f 4 %h%%dé (B Figter ool 17
4 H, 2.&3, 0dmgsl.0dnipl, phdswasHejl Wﬂ%e&ﬁ&)(thhﬂ)ied d—(br(EX@m‘i)dl(ﬂe @159 g, 0.75

6- Brono- 3- [ 5- (or phol | n- 4-yl net hyl ridin-2-yl]-I1Hindo ol
hydr ochl dprglalé(The flc))rmed mlxtur% was st1¥rec)i Pc}/r 5I mlm at rogm temper!ature 1lollowed by the

15 addition of 2-chloro-5-(morpholin-4-ylmethyl)pyridine 1-oxide (0.114 g, 0.5 mmol). The

resulting reaction mixture was stirred (N, atmosphere) for 30 min at 120 °C. The solvent
was evaporated in vacuo and the residual oil was purified on a silica gel column using
chloroform/methanol, (10:1), as eluent affording the N-oxide product. The N-oxide was
dissolved in chloroform (3 mL) and phosphorus trichloride (0.412 g, 3.0 mmol) was added.

20 The reaction mixture was stirred for 30 min at 60°C and then cooled to room temperature.
The mixture was quenched with methanol and concentrated. The residue was purified on a
silica column using a chloroform/methanol gradient, (10:1 to 1:2), as the eluent to give 52
mg (4% yield) of the title compound as the base as brownish solid. The base (30 mg, 0.077
mmol) was dissolved in methylene chloride/methanol, (1:1), and treated with 1 M HCl in

25 diethyl ether at O °C. The resulting yellowish orange crystals were collected by filtration
and washed with diethyl ether to give 5 mg (15% yield) of the title compound: 'H NMR
(DMSO-d6, 400 MHz) 6 10.61 (s, 1 H), 8.59 (brs, 1 H), 8.23 (s, 1 H), 7.96 (s, 1 H), 7.70
(s, 1 H),7.54 (d,J=8Hz, 1 H),7.09 (d, J=8 Hz, 1 H), 7.05 (s, 1 H), 4.17 (br s, 2 H), 3.85
(br's, 4 H), 3.10 (br s, 4 H); MS (EI) m/z 388 (M"), 390 (M"+2).

30
Example 78
2-Hydroxy-3-[5-(morpholin-4-ylmethyl)pyridin-2-yl]-1H-indole-6-carbonitrile




To a N,N-dinethylformam de (1.5 nlL) suspension of sodium hydride (60 %

di spersion in oil, 40 ng, 1.0 mvol, pre-washed wi th hexane) was added

6- br omroxiwoamBmsas83 159 g, 0.75 mmol). The formed m xture was/sEbiecses] for 5

mn at roomtenperature followed by the 15 addition of

2-chl oro-5- (nor phol i n-4-yl met hyl ) pyri dypie 1-oxide (0.114 g, 0.5 mmol). The

resulting reaction mxture was stirred (N2 at nosphere) for 30 mn at 120 C

The solvent was evaporated in vacuo and the residual oil was purified on a

SI I [ ca g u5| ng chloroform nmethanol, (10:1), as eluent affording
% afohiile The N-oxide was dissolved in chloroform (3 nL) and
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m xture was stirred for 30 mn at 60C d t hen cool ed Eﬂ)r t emper at ur e.
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H), 8. 232(65,(bi£s|'4)H) MOCEDSn/z 335 M*#1)70 (s, 1 H, 7.54 (d, J =

7.09 (d, J =8 Hz, 1 H, 7.05 (s, 1 H, 4.17 (br s, 2 H, 3.85 (brs 4

H, 3. 10 (br s, 4 H; M5 (EI) nmlz 388 (M+), 390 (M++2). 30 Exanple 78 2-Hyd

r oxy-, é@{é?lln 4-yl met hyl ) pyridi n-2-yll-1Hindol e-6-carbonitrile WO

03/ 08" 85 P 03/ 00508 74 hydr ochl ori de The t|tIe corrpound was prepared
: B, i : iHeriggas obt ai ned

o 2 Lol Bk ﬁﬁgaﬁ“r«&féf%mka ﬁé‘@éw 8«&?&%9 fu&c’&ﬁ%é FRsiSgop o' 6y
5 Yield: 0143%180' %em@mdq/aﬁretvmﬂéd iR drR) WA adRld Mok REBleq ] I9%e $ﬁ|t in
33% yi el d: VR (D20, 400 Mz SSZlé@ndio , 8.04 (d, J = 1 H),

7.82 (d rumezl)gl“ hezmixturgfwas srxrr@mfc(rdo nginat g ° mlmatggorpgemgerp,glre 2- 28 (d,
J = ’Ch%or'c_)QS (r%or%gol n-4-y¥mw1yl)g’yr§c? ne( P—ox1sde (f'.3l7|)g, 6.0 mmol) was added and the

DA

resulting reaction mixture was stirred (N, atmosphere) for 50 min at 120 °C, then cooled to
room temperature. The N,N-dimethylformamide solution was diluted with an aqueous
saturated NaHCOj3 solution and NaCl (s, 2 g) was added followed by extraction with
chloroform and ethyl acetate. The combined organic phases were dried (Na,;SO4) and

20  concentrated in vacuo. The remaining N,N-dimethylformamide was removed by co-
evaporation with toluene two times. The residual oil was dissolved in chloroform (10 mL)
and phosphorus trichloride (3.0 g, 21.8 mmol) was added. The reaction mixture was stirred
for 30 min at 60 °C and then cooled to room temperature. The mixture was poured into an
aqueous saturated NaHCOs solution.

25 A brown precipitate was formed, which was filtered off, and the filtrate (containing some
product) was treated separately (see bellow).
The brown solid was dissolved in methanol (150 mL) and insoluble materials were
removed by filtration. This solution was concentrated to a brownish yellow solid, which
was suspended in ethyl acetate (15 mL) and stirred overnight at room temperature. The

30  yellow solid was collected by filtration and dried to afford 1.28 g of the product.
To the NaHCOs solution (filtrate, see above), NaCl(s) (2.0 g) was added followed by

extractions with chloroform and ethyl acetate. The combined organic phases were dried



2.65 (br s, 4 H; M5 (El) mz 335 (M++1). 10 Exanple 79
5-Brono-3-[5-(norpholin-4 |y nethyl)pyridin-2-yl]-1H1indol -2-ol

hydr ochl owode/o§mssa N, N- di met hyl f ormam de (3.0 nL) suspensiPom/SED3/60508 um
hydri de (60 % dispersion in oil, 0.480 g, 12.0 nmol, pre-washed with
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solid was collected by filtration and dried to afford 1.28 g of the

pr oduct . %@IW@% QED AN ¢R) 1 trate, see above), Nad (s) (2.0 g) was
added f ol I owed by extractions vmth chl orof orm and ethyl acetate. The

conbi ned organi c phases were dried WO 03/082853 PCT/ SE03/ 00508 75 (Na2SO4)
and concdinangile80i n vacuo. The residue was purified on a silica gel colum
using chl orof ornl pended in
et hyl ac ‘_‘O.Hli’ f

was sl teﬂ‘n%qrue%ln?euﬁd)wgg yfe %@d Hyd&tnbémr Ek&hglecmrmmg@a@%r&nyﬁﬂ ow sol i d
as the base bt ai ned tota amount of ase was

dihydro-indol-2-one. The base (27% yield) was transformed to the hydrochloride salt. The

salt was purified by re-crystallization from chloroform/methanol/diethyl ether and the

crystals were washed with dimethylsulfoxide (1 mL) to give the title compound. Yield:4%:

'H NMR (CDCls, 400 MHz) § 8.29 (s, 1 H), 7.75 (d, J = 10 Hz, 1 H), 7.68 (s, 1 H), 7.62 (s,
20 1H),7.47(d,J=10Hz, 1 H),7.21 (s, 1 H), 3.72 (br s, 4 H), 3.40 (s, 2 H), 2.48 (br s, 4 H).

Example 81
3-Fluoro-3-[5-(morpholin-4-ylmethyDpyridin-2-yl]-2-oxoindoline-6-carbonitrile

hydrochloride

25 2-Hydroxy-3-[5-(morpholin-4-ylmethyl)pyridin-2-yl]-1H-indole-6-carbonitrile (0.10 g, 0.3
mmol) was dissolved in tetrahydrofuran/dioxane, (1:1,16 mL), under N, atmosphere and
stirred at —20 °C for 5 min. To this mixture, sodium bis(trimethylsilyl)amide (1 M solution
in tetrahydrofuran, 0.30 mL, 0.3 mmol) was added via syringe and the reaction was
allowed to stir for 20 min at ambient temperature. 1-Fluoro-2,4,6-trimethylpyridinium

30 triflate (0.112 g, 0.33 mmol) was added and the reaction was allowed to warm to room
temperature and stirred for 16 h. The solvent was removed in vacuo and the residue was

taken up in ethyl acetate and washed with an aqueous saturated NaHCOj3 solution. The



51.37 g (59%yield). A small anmount of the free base (12 ng, 0.03 nmol)
was dissolved in nethylene chloride/nmethanol, (1:1) and treated with 1 M
HC in diwohglosssher at O C The resulting yellow crystalpETsEogomses | ect ed
by filtration and washed with diethyl ether to obtain 13 ng (100 %yi el d)
of the title corrpound: "H NWVR (DMBO- d6y6400 MHz) S 10.52 (s, 1 H), 8.09
(s, 1 H, 781(dJ 8Hz 1H, 770(d,J:8Hz,1H),7.61(s,1H),
10 7.04 (d, J = 8 ,686(dJ 8 Hz, 1 H, 3.62 (br s, 4 H, 3.40
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79 using 5,6-di brom1, 3- dlggldro i ndol - 2-one. The base (27%yield) was
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tnier b ‘dthadiner it G rrt B b b IR T T OIS ot wre,

sodi um b| s(trimethylsilyl )am de (1 Msolution in tetrahydrofuran, 0.30 ni,
0. 3 npol )Eafpredged via syringe and the reaction was allowed to stir for
20 mn ats @Rh%ﬁnz‘@lﬁ%ﬁfz% ry ?)sul%orf:vlﬂg‘?ﬁ@inzz -1 62 h{drBRY- LAY 6 e B Hrbhi B0
triflate (U 112 g, OC. mol ) was added and the reaction was allowed to
warm t o th_QmC_lmd;perature and stirred for 16 h. The solvent was renoved in

raueous SAASPEN RATEEE UGt b A o> Gl BB it adbsPaosbRc 76

organi ¢ RNASIRxAAS AN BAihMaAEHand sl (PR Uoslc8®dnian i¥ABMR, wadwided Hde product
was purified b¥ preparative HPLC (colum: Xterra, C38, 10 m | 9x300mm
el uents: @olggonpt 5-cyanooxindole (0.32 g, 2.0 mmol) in N,N- d1methylformarmde (3 mL). The

mixture was stirred for 20 min under a nitrogen atmosphere and the ice-bath was removed.

1-Benzyl-4-[(6-chloropyridine-3-yl)sulfonyl]piperazine (0.35 g, 1.0 mmol), dissolved in
N,N-dimethylformamide (4 mL), was added dropwise and the mixture was heated at 130
°C for 40 min. The solvent was evaporated in vacuo and the residue was partitioned

20  between methylene chloride and aqueous NaHCO; (pH>7). The mixture was extracted
with methylene chloride. The organic layers were combined, dried (Na;SOy) and the
solvent was removed in vacuo. The crude product was purified on a silica gel column using
chloroform/ethanol, (20:1), as the eluent. The base (120 mg) was dissolved in
chloroform/methanol and a solution of HCI in diethyl ether (1 M) was added until acidic

25 pH. The formed precipitation was filtered and washed with diethyl ether affording 71 mg
(14% vyield) of the title compound as a yellow solid: 'H NMR (DMSO-d6, 400 MHz) &
11.15 (br s, 1 H), 10.54 (brs, 1 H), 8.54 (br s, 1 H), 8.01 (br s, 1 H), 7.88-7.81 (m, 1 H),
7.70 (dd, J =9, 2 Hz, 1 H), 7.56-7.47 (m, 2 H), 7.47-7.38 (m, 4 H), 7.06 (d, J = 8 Hz, 1 H),
4.40-4.28 (m, 2 H), 3.83- 3.66 (m, 2 H), 3.23-3.04 (m, 4 H), 3.04-2.88 (m, 2 H); MS (ES)

30 m/z474 (M +1).



NHAQAc buffer/acetonitrile, 8:2-2:8) affording 50 ng (47%vyield) of a

yel l owi sh brown solid. The solid (40 ng, 0.11 nmol) was dissolved in

met hyl enewohi3osisde/ net hanol, (1:1), 5 and treated with 1 MCHGE0s/msd$ et hyl

ether at 0 C. The resulting yellow crystals were collected by filtration

and washed wth diethyl ether to give 48 ng (42%yield) of the title

compound: 'H NI\/R(DIVISOdG, 400 MHz) S 8.42 (s, 1 H), 7.96 (d, J =8 Hz, 1

H),783 (d, J =8 Hz, 1 H, 7.50 (d, J =8 H, 1 H, 7.46 (d, J =8 Hz, 1
,744%‘% ,360(brs 4H) 3.54 (s, 2 H, 2.38 (br s, 4 H: M
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sodi um hﬁ#ﬁmﬁﬂﬂ—% mol , 60% di spersion in oil, pre-washed wth
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m xture was heat ed at e solvent was evapor at ed in

vacuo and Hhd Hpgithud, J6va§ f[BarltHl, B(ﬁﬁe’dﬁbﬁnbbﬂ)\,e?eﬁﬂ -fat il 34D, %ﬁO@rQQd@l &nd

aqueous H 7). X} Urd ed hyI ene chl ori de.
The orga%ﬂc%ﬁe‘ﬁgj’ r ’@ggr?brﬂdh%a | Z%)emmzé‘%t(@hgﬁ ‘'sol vent was
removgd in vacuo. The crude product was purified on a silica gel colum
using chlorofornmethanol, (20:1), as the eluent. The base (120 ng) was

di ssol ved*ampleRf or of or ml met hanol and a solution of HO in diethyl ether (1
M was a% ] : 2 )gssfiltered and
washed wi ] ) : 0 e title
conpound ca&oaltmlelHydmcstdndd H NI\/R (DI\/SO de, 400 M—Iz) S 11.15 (br s, 1 H),

10.54 (br_s, 1 H), 8.54 (br s, 0 7.88-7.8 mlH)
7.70 (dd, Thg tilegompoppd wgs pippared ?r‘sélgf’‘3121‘5}‘“’(%“1r %éawfeéugg‘gﬁ -g¥gnpgyingolepnd 7 g
(d, Js hl%&&%ndrﬂs HeAnim ipiperSane. Yi88: 0% oftditle3: 23- 3. 04 (m
4 H. "3 gl A s ‘Zﬁ/é 5 rdf‘)rydpé&imewﬁ 1) WD 03] 082853
PCT/ SEO3/cofpOtnd a7a yellow sohd HNMR (DMSO-d6, 400 MHZ) ) 11 56 (brs, 1 H), 10.68 (br

s, 1 H),8.57 (brs, 1 H), 8.02 (s, 1 H), 7.93-7.81 (m, 1 H), 7.74 (dd, J = 9, 2 Hz, 1 H), 7.42

(dd, =8, 1 Hz, 1 H), 7.06 (d, J = 8 Hz, 1 H) 3.82-3.71 (m, 2 H), 3.58-3.31 (m, 3 H), 3.24-

1.82 (m, 4 H), 1.24 (d, J = 7 Hz, 6 H); MS (ES) m/z 304 (M" +1).

20
Example 85
3-{5-[(4-Ethvylpiperazin-1-yD)sulfonyl]pyridin-2-yl }-2-hydrox y-1H-indole-5-carbonitrile

hydrochloride
The title compound was prepared as described for Example 82 using 5-cyanooxindole and

25 1-[(6-chloropyridin-3-yl)sulfonyl]-4-ethylpiperazine. Yield: 4% of the title compound as a
yellow solid: "H NMR (DMSO-d6, 400 MHz) § 11.15 (br s, 1 H), 10.75 (brs, 1 H), 8.56
(brs, 1 H), 8.04 (s, 1 H), 7.93-7.82 (m, 1 H), 7.73 (dd, J=9,2 Hz, 1 H), 7.41 (dd, /=8, 1
Hz, 1 H), 7.05 (d, J = 8 Hz, 1 H), 3.83-3.69 (m, 2 H), 3.69-3.42 (m, 2 H), 3.18-2.92 (m, 6
H), 1.20 (t, J = 7.2 Hz, 3 H); MS (ES) m/z 412 (M" +1).

30
Example 86
3-[5-(Morpholin-4-ylmethyl)pyridin-2-yl]-5-pyridin-3-yl-1H-indol-2-ol




Exanpl e 83 2- Hydroxy-3-(5-f [4-(3-nethyl butyl)pi perazin-1-yllsul fonyl
}pyridin-2-yl)-1Hindol e-5- carbonitrile hydrochloride The title conpound
was prepawedsas2sdescri bed for Exanpl e 82 using 5-cyanooxi mdalSE0zamE08 5
1-[(6-chl oropyridin-3-yl)sul fonyl]-4-(3-nethyl butyl)pi perazine. Yield: 5%
of the title conmpound as a yellow solfgl: 'H NWR (DVSO-d6, 400 MHz) 511.15
(br s, 1 H, 10.63 (br s, 1 H, 857 (s, 1 H, 802(s, 1 H, 7.94-7.81
(m 1H), 7.73 (d, J =9 Hz, 1 H, 7.41(d, J = 8Hz, 1 H, 7.05(d, J =28
Hz, ( ( H,

A 64 W él“o‘?’a s%?utfém%h m%x?o{'ghoh 491%ne%hy°1f‘1 c%do%% in- Syﬁ%“gyr%% @Wwﬁil) 10
Exanpl e 814t102~2|-d;l(ﬂ2@£)(1yxg30 b mmol) in ethyl acetate (60 mL) was addcd phosphorus trichloride

5-[(4-1sqpropyl pi perazi n-1- quon | | pyridin-2 1

car boni t?@)f‘@&w&@ﬁmfmeﬂ%/‘ﬁ@af f‘{f{n& %&ma‘%ﬁaﬁfﬁﬁ‘? r;dh (fé‘gg}?ei“bed f or
Exanpl e 3@uidadivilth @hPYREARXNAGAIsReRfih ad Aqueous saturated NaHCO; solution. The
1-[(6-chl oropyridin-3-yl)sul fonyl |l -4-isopropyl pi perazine. Yield: 30%of the

titles c@qmmrh@yeasvaaeyteathgbtw@pompn tiiybesesagand 200 pation o§ 11. 56 (br s,

9,774 F’@W 3. P orgl 154 yer8borfinds hieaNIRAS pnd oyl 4 .

8 Hz, (v Biedd; 19368 e
1.24 (d J :r@%ﬁowet mPgmﬁmbf”ﬁf@%‘%ﬁ W ¢ %’11')%“2& Exa}rpl e %ms?l{ s

5-[ (4- Et Mq;lap@palmh,@wwtgdﬁ)ﬂ@%; radisnty @ﬁﬁr’rd@g\ﬁ mg (3% yield) of the title
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1-[ (6pchlof pRYT H§“§1493(chﬂ| ysu fiqny |1]H)48 QQIIMBGOB\EH; Fiti=) (sYl a7.909079f(mt hne
title conpound as a | ow’sol i d

11.15 (br s,
L H - 10.1987.0b.6, (n1, 20, 783504, {58, $Hzal F, 7@0011«%8&, D), 37983@,7%82 Em 1

o Ho. 73#&‘1‘?%{)8%6%936‘&2@%24 Ig)l,_so% 3RS 8243 gl diysaln 7o08 (4 9 =

1.20 (t, ¥r'=17.2 Hz, 3 H; MS (ES) miz 412 (M+ +1). 30

15 Example 87
3-[5-(Morpholin-4-ylmethyl)pyridin-2-yl]-5-thien-2-yl-1H-indol-2-ol hydrochloride

The title compound was prepared as described for Example 86 using 3-[5-(morpholin-4-
ylmethyl)-1-oxidopyridin-2-yl]-5-thien-2-yl-1 H-indol-2-ol and phosphorus trichloride .
The base was dissolved in chloroform/methanol, (3:1), and a solution of HCI in diethyl

20 ether (1 M) was added until acidic pH. The formed precipitation was filtered, washed with
diethyl ether and dried. Yield: 9% of the title compound as an yellow solid: 'H NMR
(DMSO-d6, 400 MHz) 6 11.10 (br s, 1 H), 10.55 (s, 1 H), 8.21 (s, 1 H), 8.02-7.90 (m, 1 H),
7.85-7.62 (m, 2 H), 7.54-7.46 (m, 1 H), 7.46-7.37 (m, 1 H), 7.18 (d, J = 8 Hz, 1 H), 7.15-
7.06 (m, 1 H), 6.92 (d, J = 8 Hz, 1 H), 4.24 (s, 2 H), 4.03-3.89 (m, 2 H), 3.84-3.51 (m, 2

35 H),3.39-3.28 (m, 2 H) 3.16-3.05 (m, 2 H); MS (ES) m/s 392 (M" +1).

Example 88
5-(2-Furyl)-3-[5-(morpholin-4-ylmethyl)pyridin-2-yl]-1H-indol-2-o0l hydrochloride

The title compound was prepared as described for Example 86 using 5-(2-furyl)-3-[5-

30 (morpholin-4-ylmethyl)-1-oxidopyridin-2-yl]-1H-indol-2-ol. Yield: 6% of the title
compound as an yellow solid: '"H NMR (DMSO-d6, 400 MHz) 3 10.26 (br s, 1 H), 10.56
(s, 1 H), 8.22 (s, 1 H), 8.03-7.94 (m, 1 H), 7.83-7.71 (m, 2 H), 7.66 (s, 1 H), 7.30 (d, J = 8



Exanpl e 86 3-[5-(Morpholin-4-

| ~yl ) pyridin-2-yll-5-pvridin-3-yl-1H1indol -2-ol WO 03/082853 PCT/ SE03/ 00508
78 To a swiouiosrsssf PCT/SE03/00508

3-[5- (norpholin-4-yl net hyl ) - 1-oxi dopyridi n-2-yl]-5-pyridin-3-yl-

i ndol -2-ol (200 ng, 0.6 nmmol) in ethyl;qcetate (60 nlL) was added phosphorus
trichloride (0.4 n.). Avyellow precipitate was fornmed and the m xture was
refluxed for 3 h, and then diluted with ethyl acetate and washed with an
aqueous t t t e | ract W th
two port ?%ng f€g§ hy cetzslgi g éag(rjl@ols%ﬁn 1ﬁ?ta4|1%11r3]9§? (ﬁly% [ or o?g?xrﬁs Gliﬁez%gr gani c

| ayers werss-Toirbn2H), 3139-826((Ma2$043. laﬂc[)lc(mmc?eﬂl S €ES)im/z 336 (M +1The crude
product was purified by preparative HPLC (columm: Xterra, 19x300 nmm

eluent: water/acetonitrile, (0:100 to 100:0), gradient) affording 6 ng (3%
yi el d) ofgLgpdgs!l e compound as a ye||OM/SO|Id "H NMR (DVBO-d6, 400 MHz) S
10.50 (br s, 1 FD 8 92 (d J 10 =2 Hz, 1 H, 8.49 (dd, J =4, 1 H, 1

H) , 3} 308 S izin-11y1M 190yifinz2-yl P -nitro-HH-indol2-ol7. 67 (m 2
H, 7. 43h d J a 8 5 Hz, 1 FD 7.20 (d, J =8 Hz, 1 FD, 6.98 (d, J =8
Hz, 1 H); 3 (m 4 , 3.40-3.24 (m 2 H, 2.42-2.34 (m 4 H; M
(ES) mz T:ﬁgﬁtle Q:Mhpd‘ﬂ-ﬂd W&@ﬁ)@ﬂ@@h@d@%aned for Example 55 using 5- mtrooxmdole and

3-15- (Mor phol i n-4-yl et hyl ) pyridin-2-yl|-5-thien-2-yl-1H ndol - 2- ol

hydr ochl drli Hé-brame- 6L-¢hlp@p¢r@¢fp&uwaﬁum§ylﬂn4erpathmlr&sam€s Bunifieatiopon aSiligapl e 86
using 3- L%)T%fﬂp nghk @ﬁl‘c‘irof#r%e aln))l' ﬁ%%lag%?/elﬁ&?ggﬁ/e tge thé cclraPcﬁmdtaQ tt? 2 yl-

1 Hindol phosphorus I¢ base was ssol ve

chl or@f obademtt NVIR! (CDIA;, HDO m@&sssﬂ(ws QTH)OR.47Qbr 6, 1 HYi 8RAYdd, ZG:Q'[Z"IIEIE (1 M
was added until acidic pH The fornmed precipitation was filtered, washed
With di byl 96KHed Hind 18Ksek 9Wizel 4D, 538 6m. B, £.50 (le) corMoubid). 22648, yel | ow
solid: 1l§|}§ (DVBO-d6, 400 MHz) S 11.10 (br s, 1 H), 10.55 (s, 1 H, 8.21
(s, 1 H 02-7.90 (m 1 H, 7.85-7.62 (m 2 H, 7.54-7.46 (m 1 H,
7.46-7. BThéIEhselwzH)dlssBJ\ﬂeﬂ ift dhlodbfamBardztreatedyith 3. MB{ClﬁnﬂEetl(y‘neth]:r H)he 6 92 (d,
J =8 Hz Hy, 4.03-3.8 3.84-3.5 :
3. 30- 3. 2@@"5’?%?“‘15 was ¢ Be%lfb‘@ckl%?ndzremstaﬁ@%ﬁ@jn methangjjo @%ﬁl q&ﬂ% ti arrpl e 88

5- (2-Fur ¥hhndadbvidmr #8581 n-4- | ~yl) pyridin-2-yl|-1Hindol - 2- ol
hydrochlorlg

Example 90
3-[5-(Morpholin-4-ylmethyDpyridin-2-y1]-5-(trifluoromethyl)- 1 H-indol-2-ol hydrochloride

The title compound was prepared as described for Example 55 using 5-

20  trifluoromethyloxindole. Yield: 8%: "H NMR (D,0, 400 MHz) 7.87 (s, 1 H), 7.64 (d, J =9
Hz, 1 H),7.55(s, 1 H),7.44 (d,J=9Hz, 1 H), 7.29 (d, /=8 Hz, 1 H), 7.07 (d, /=8 Hz, 1
H), 4.15 (s, 2 H), 4.06-3.85 (m, 4 H), 3.41-3.26 (m, 4 H).

Example 91
25 2-Hvydroxy-3-{5-[(4-methylpiperazin-1-yD)sulfonyl]pyridin-2-vl }-1H-indole-6-carbonitrile

hydrochloride
The title compound was prepared as described for Example 55 using 6-cyanooxindole (1.5

equ) and 1-(6-chloropyridine-3-sulfonyl)-4-methylpiperazine (1 equ; described in: Thunus
L., Annales Pharmaceutiques Francaises 1977, 35, 197-203). Purification on a silica gel

30  column using chloroform/methanol/conc. NH3(aq), (76:23:1), as the eluent gave the title
compound as the base. The base was dissolved in acetone/chloroform/methanol and treated

with 5 M HCl in diethyl ether. The hydrochloride was dried to afford 24 mg (5.1% yield)



The title conmpound was prepared as descri bed for Exanple 86 using
5-(2-furyl)-3-[5- 30

(ror phol i wod3ykrses hyl ) - 1- oxi dopyr i d in-2-yl]-1Hi ndol - 2- ol PCYisEhs005680 of t he
title conpound as an yell ow solid: H NVR (DVMSO-d6, 400 MHz) 8 10.26 (br s,
1 H, 10.56 (s, 1 H), 8.22 (s 1 , §03-7.94 (m 1 H, 7.83-7.71 (m 2
H, 7.66 (s, 1 H, 7.30 (d, J =8 V\DO3/082853 PCT/ SE03/ 00508 79 Hz, 1 H),
6 98-6.86 (m 2 H), 6.59-6.53 (m 1 H, 4.31-4.10 (m 2 H), 4.16-3.85 (m 2

4 3700t Rl SqiBlurg; T e 3B Mo Rirtd 6 1385 % A 100 & 145, MRS

3- Br ono- %s, [1(4), mmyllmper@zosra myi. 7$(d fled’8~le,p1yHde&Qi- y £18 Bzhi Hy,0r.43+ i ndol -
2-ol hydrochloride The title conpoun g %P as descri bed. for

Exanpl e Sss ldél A 1516 (.ol Radl- éngrﬁ@ﬂH) 322305 (m, 2H) 2.97-2.85 (m, 2 H),
1-1-[(5-B thloropyridin-S yl ) sul fonyl ] - 4- met hyl pi per azi ne.
Purlflcatlon on silica gel columm using chlorofornf nmethanol, (8:2), as

t he ekuent gave the title conpound as the io base: 'H NVR (CDC1l3, 400 MHz)
S 8.78 (br s, 1 H, 847 (br s, 1 H, 824 (dd, J =9, 2 Hz, 1H), 7.96
(m 1 H Expmpdedd 5 =90 Hz, 1 H, 3.12 (m 4 H, 2.50 (t, J =5 Hz, 4 H),
2.26 (s, y. il 6 R RdBLA0Gh i Siaflaen Th 5 M
HC in die y e was dried I n vacuo an

recryst alhlydme UMhd@n1nethanol to afford of the title 15 conpound. Yield:

9. 5% .

3 [5- ( NOBHETFPEIopI e B PSPy el P RS AR 499 P8l - 2- o
hydr oghl @rhél§ in tbiRnt (§ 1) GRRRadRID- Y@ﬁn&h@ﬁﬂ?f)eldetﬂﬂp& 51@@11&1@@731&1 ro.&xanpl e 55
u5|ng 5 20 trifluoronethyloxindole. Yield: 8% VR (D20, 4 0 VHz) 7.87
(s, 1 H) mmolgand the ngixturgwasgoolad 14)0 °Qu5c§pr@glltrqgep|)atmqsp,hqre( anmgt}xyl 9 Hz, 1 H),

(7'ng 4( IC-II) alllgnlﬂli.lng%z%ljh(ﬂ_% hﬂ?q_‘ggxa‘&g 1. Z.Ifnmcg)lwg%acilded ld}Opvésel(?ur{rﬁg’ 5 1%1rl_gr1d tﬁe 06 3.85

2- Hydr ox Yeadtid® waé Hedt@d ﬁoyﬁqmcp@mmgm IPhelr} stibh ovay Ighpyohied withdr atdrlantikini ndol e- 6-
carbonitrile hydrochloride The tit]e conpound was_ prepared as descri bed
for Exanplecays sq}gqapﬁjl I‘éaléc;,gm gdgqlmwdeaxérfctgd with chloroform. The combined extracts

15 were dried (Na;SO,) and the solvent was evaporated in vacuo. The residue was purified on

a silica gel column using chloroform/methanol/conc. NH3(aq), (80:19:1), as the eluent.
Fractions containing product were collected and evaporated in vacuo and dried at 25 °C in
a vacuum-cabinet over night. The residue was dissolved in methanol/chloroform and
treated with 5 M HCl in diethyl ether. The hydrochloride was dried in vacuo to afford 30

20 mg (20% yield) of title compound as an orange solid: 'H NMR (D0, 400 MHz) § 7.65 (s,
1H),7.42(d,J=8Hz,1H),7.32(d, J=8 Hz, 1 H), 7.16 (s, 1 H), 6.63 (d, /=9 Hz, | H),
6.53 (d, J= 8 Hz, 1 H), 3.66-3.52 (m, 4 H), 3.49-3.41 (m, 1 H), 3.13-3.02 (m, 2 H), 2.23-
2.16 (m, 1 H), 2.05-1.88 (m, 2 H), 1.87-1.76 (m, 1 H), 1.26 (t, J =7 Hz, 3 H).

25 The following Examples, 93-97, was prepared as described for Example 92:

Example 93
6-(2-Hydroxy-5-nitro-1H-indol-3-y])-N-(2-morpholin-4-ylethyDnicotinamide

hydrochloride
30  Starting material: 4-(2-aminoethyl)morpholine. The formed hydrochloride was

recrystallized from methanol. Yield: 4.1%: 'H NMR (D,0, 400 MHz) 6 7.70 (s, 1 H), 7.52



equ) and 1-(6-chloropyridine-3-sul fonyl)-4-nethyl pi perazine (1 equ;
described in: Thunus L., Annales Pharnmaceuti ques Francai ses 1977, 35,
197-203) .wBusiogissati on on a silica gel 30 col um using PCT/SE03/00508

chl or of or mf met hanol / conc. NH3(aq), (76:23:1), as the eluent gave the title
conpound as the base. The base was di sgpl ved i n acetone/ chl or of or m met hanol
and treated with 5 MHC in diethyl ether. The hydrochloride was dried to
afford 24 nmg (5. 1% yield) WO 03/082853 PCT/ SE03/ 00508 80 of title

conpound: = 10. 21
(51 (0 63 YP A WSy, Bkl 2001 (10678 D S ORAT RS S (0%
= 8 Hz, % 8#z, FH23.09-3.75 {mH H)33.85-3326h, 2rHl), 2.58)3.28(18,6 H)38 (m 2 H),
3.22-3.05 (m 2 H), 2.97-2.85 (m 2 H, 2.77 (s, 3 H. 5 Exanple 92 Nf
(1-Ethyll pyrrolidin-2-yl)nmethyll-6-(2-hydroxy-5-nitro-1

Hi ndol - §ealngié 64t | nam de  hydrochl oride To a suspension of ethyl

6- (2- hydroxy 5 nltro IH-|ndoI 3 yI)nlcotlnate (100 ng 0 30 ‘O nmmol ) in

t ol uene OH(2rk g 33 -y D Ae-mie q paridlin-di Bap

nmol ) an he m ture was cool ed to O C under a nltrogen at nospher e.
Trlnethyll%#ﬂa?um(o 6 nL, 2 Min hexane, 1.2 mmol) was added dropw se

during 5 s@rfingRfdtekiaR 1- maaymxeﬁeﬂ@anm@wénme ThdFooved hiidrgbtiloriddead eact i on
was quenched with water and a queous saturated NaHCO3 sol uti on and

ext ract edequ&tﬁllmfm@m@ﬂﬂfrﬁmﬁ'%e@o%o/ﬂé\dsé&@%’@/@t“éoiw wdde dried (Na2SO4) and
t he solvent was evaporated in vacuo. The residue was purified on a silica
gel colum using chl orof orml net hanol /conc. NH3(aq), (80:19:1), as the

el uenb. Hxaafle 89S cont ai ni ng product were coI lected and evaporated in
vacuo and dri ed at 25 Cin a vacuum ca}bl ne ... The SI due was

di ssol ved P chaztaltaed d LA i-ph-indgl- %t hyl

et her o Iorlde was drledln vacuoto afford 30 20 ng (20% vyi el d)
of t|tle‘§lthluc%g£‘as an orange solid: '"H NWR (D20, 400 MHz) S 7.65 (s, 1
H), 7. 42 Stalting nrateBiakiz-(1ipyiolidihyBRipedding. Ehegfortngd hyddpchlaridéwas, 1 H), 6.63

E% 1 ry redvsaliedgson ety viglss 35 Mg Tt spd GeRhvd Megtipass 1 % 41
. 87- 1. 76MM), 2086), 48226),007 (), T74 (143, 153 (tfF), 124 (17), 110 (100), 98 (75), 84 (26),
70 (61), 52 (23).

Vi
ln\.m.

Example 96
3-(5-{[3-(Dimethylamino)pyrrolidin-1-yl]carbonyl } pyridin-2-v1)-5-nitro- 1 H-indol-2-ol

20  hydrochloride
Starting material: 3-(dimethylamino)pyrrolidine. The formed hydrochloride was

recrystallized from methanol. Yield: 1.5%: 'HNMR (DMSO-d6, 400 MHz) 6 11.22 (s, 1
H), 8.50 (s, 1 H), 8.29 (s, 1 H), 8.04 (dd, /=9,2Hz, 1 H),7.91 (dd, /J=9,2Hz, 1 H), 7.73
(d,J=9 Hz, 1 H), 7.05 (d, J =9 Hz, 1 H), 4.05-3.83 (m, 2 H), 3.82-3.70 (m, 2 H), 3.66-

25 3.54 (m, 1 H), 2.80 (br s, 6 H), 2.40-2.29 (m, 1 H), 2.23-2.10 (m, 1 H).

Example 97
N-[2-(Dimethylamino)-1-methylethyl]-6-(2-hydroxy-5-nitro-1 H-indol-3-yl)nicotinamide

hydrochloride
30  Starting material: 3-(dimethylamino)pyrrolidine. Yield: 3.2%: 'H NMR (D,0, 400 MHz) &

7.85(s, 1 H),7.60 (d, /=9 Hz, 1 H),747(d, J=9Hz, 1 H),7.36 (s, 1 H),6.84 (d, /=9



25 The foll owi ng Exanples, 93-97, was prepared as described for Exanple 92:
Exanpl e 93 6-(2-Hyd

r oxy- 5- ni womsbsessndol - 3-yl ) - N- (2- nor phol i n- 4-yl et hyl ) ni cotPOTzE08I@0508
hydrochl oride 30 Starting material: 4-(2-am noethyl)norpholine. The forned
hydrochl oride was recrystallized frongsethanol. Yield: 4.1% 'H NVR (D20,
400 MHz) 8 7.70 (s, 1 H), 7.52 WD 03/082853 PCT/ SE03/00508 81 (d, J =9
Hz, 1 H, 7.45 (d, J =8 Hz, 1 H, 7.29 (s, 1 H, 6.78 (d, J =9 Hz, 1 H,
?m64 6(20 }&Eiﬂr?g?m&irljs% HzH 85; 8572 40%m,4 1), 3.23-$F2 Gn S2H) 8821 (n3650- 3. 20
6- ( 2- HydiDx.25(dhist=x 6 HzHB iH)dol - 3-yl ) - N- et hyl - N- (1- et hyl pi peri di n-4-yl)nico
tinam de hydrochloride Starting material: 1-methyl-4-(nmethylam no)pi peri

di ne. The fornmed hydrochloride was recrystallized from nethanol. Yield:
3.3% MSgGmplédg 410 (M+ +1). 10 Exanple 95 5-Nitro-3- {

5-1(4-pyrrolidin- I-yI pi per| d| n- 1 yl )carbonyl I pyr| d| n-2-yl }-1 I—I-| ndol - 2- ol
hydr oshl ér(2ekd 8 Bf pHinNas 3

for rred h dr hlor recr ed f h Y] )

(B 70 AR e g*ryavéa@éwdmxg%ﬁm |7 5800y 2l i @B% Hecb %8s ™,
(5), 1742( olidiP - -éiﬁanﬁﬂé(l(iﬁ,) »da&&eété@@t)lzm inZElosc@4ecfs2Blor 2470 (61)
52 (23). anple 96 3 -{ [S(Dnethylamno)p?/rrolldln 1-yl | carbonyl }pyri

di n- 2- yiThesnixpirg was caaled ledeem derperatpie #f bied with watesend #7 Agrenus er i al -

3- (di met The I I i zed
e e B e e R

8 50 1()5 aikd E:I)apo&téwm(\&ipud Phyific&iddon ddl]ical get cBlunih llrdzng 1 H, 7. 91 (dd J =9,

d J=9H, 1 ,..7.05 (d, =9 1 4,-.83
(m 2 1) higreformmayicaciFiciioe 0Dt 41 Bl g e eluepp suvs D b7 ,yw%gp?,
2.40-2. 2% d fRe éonlﬁgouna a Biedadd ThBbask Wls converted to the fumarate salt according to
the procedure described for Example 103: MS (ES) m/z 396 (M" +1).

15 Example 99
3-{5-[(4-Methylpiperazin-1-yl)carbonyllpyridin-2-yl }-5-nitro-1 H-indol-2-ol fumarate

The title compound was prepared as described for Example 92 using ethyl 6-(2-hydroxy-5-
nitro-1H-indol-3-yl)nicotinate (1 eqv), trimethyl aluminium (4 eqv), N-methylpipearzine (2
eqv) and benzene as the solvent. The crude product was purified on a silica gel column

20  using chloroform/methanol/conc NHs(aq), (100:12:1.2), as the eluent. Yield: 69% of the
title compound as the base. The base was converted to the fumarate salt according to the

procedure described for Example 103: MS (ES) m/z 382 (M" +1).

Example 100
6-(5-Cyano-2-hydroxy-1 H-indol-3-y1)-N-(2-pyrrolidin-1-ylethyDnicotinamide fumarate

25 The title compound was prepared as described for Example 98 using ethyl 6-(2-hydroxy-5-
cyano-1H-indol-3-yl)nicotinate and 2-pyrrolidin-1-yl-ethylamine. Yield: 13% of the title
compound: 'H NMR (on the base, CDCls, 300 MHz) 3 10.8 (br s, 1 H), 8.80-8.52 (m, 2 H),
8.18-7.86 (m, 3 H), 7.35-7.18 (m, 1 H), 6.98 (d, / = 7 Hz, 1 H), 6.55 (s, 1 H), 3.60-3.35 (m,
2 H), 2.83 (m, 6 H), 1.80 (br s, 4 H).

30

Example 101



Example 97 N-f 2-(Di

met hyl am no) - 1- net hyl et hyl | - 6- ( 2- hydr oxy-5-ni tro-| Hindol - 3-yl ) ni coti nam de
hydr ochl owode/ 08355t arti ng material : 3-(di met hyl am no) pyr r @CTGENE005Y el d:
3.2% 'H NWR (D20, 400 M#z) 6 7.85 (s, 1 H, 7.60 (d, J =9 Hz, 1 H), 7.47
(d, 3 =9 Hz, 1 H), 7.36 (s, 1 H, 6.843(d, J =9 W 03/082853

PCT/ SE03/ 00508 82 Hz, 1H), 6.64 (d, J =9 Hz, 1 H, 4.51-4.40 (m 1 H,
3.27-3.12 (m 2 H), 2.88- 77(m6 H, 1.25 (d, J = 6 Hz, 3H) Exanpl e
6-(2-Hy I y -yre
funaratesﬂlfmﬂrmtiebvdroéhl atidey| 6 (2 hydroxy 5-nitro-1 Hindol-3-yl)nicotinate

(200 61 mol i di th m heat ed
at 120 CTArnetr otk Ui T oo Rdole (0 B o BRI e to T oom
tenper at yiBe@Photidnitbiets M?}Wa&‘@&&ﬂ s®Bfinf cﬁ«ﬂfé?@(Mﬁmg, $8! b DT reh B

foll owed by ekxtraction wth chloroform e phases were separated 10 and
evapos at eaixfune was storedior 25 msmwibereafier Gacllota-Nemeibyl-H-d2pyrrolidinnlg

hl or of | / 0;15.1.5 t
(575 yi opg ey E PiforRiae Tt atesd heD disS head b Sl BB BRI e 2o
the fumamgied saizo "@Cﬁﬁﬂcﬂiaﬂﬂth&l almdnbegadu&&nﬂ@esﬁﬂdrmfé haragesarRpl e 103: M
(ES) mz 396 +1). 1s Exa

5[ (4 Nmswmtgi ot ﬁw@ﬂéawawp@m the yiatcs PhRSGr 23 PALTAGSIIE of
f 2
ethyl ¢ 6° eBDE abd il SR iR URPRLGE AR BRI S W o RTPAIEmAZ ST 1O

al umini unsing catprdforminieetdnpl/poreadz(age (I00:35H9 Yo 500150 6)) z2e e 611$en1t Mehesol vent .

The crude product was purified on a siljca gel colum 20 us
chl or of orsﬁﬁ’ﬁ%tts EO YapertedNny peip) and the pesidye yvaz)stlrr%&oquﬁé"%nt Eﬂéﬁ!"yl ageldfed: 69%

of the mar at e
R e b A A e S S R T2 v

(M- +1) . dissalvpd & d0GrobrEmEhams; Rattreated with HCl in diethyl ether to give the title

dr oxy- | Hi ndol in-1-ylethyl)nicotinam de fumarate 25 The
title coffp @Qﬂﬂ“mééﬁsd%ézg&@oaégcri bed for Exanple 98 using ethyl

6- (2-hydr oxy- 5-

Example 102
6-(5-Cvyano-2-hydroxy-1H-indol-3-y1)-N-[2-(dimethylamino)ethyl]pyridine-3-sulfonamide

fumarate
The title compound was prepared as described for Example 101 using 6-chloro-N-[2-

20 (dimethylamino)ethyl]pyridine-3-sulfonamide and 5-cyanooxindole. The crude product
was purified on a silica gel column using chloroform/methanol/conc NHs(aq), (100:10:1),
as the eluent followed by another purification on a silica gel column using
chloroform/methanol/conc NHs(aq), (100:7:0.7), as the eluent. The base was converted to
the fumarate salt according to the procedure described for Example 103: Yield: 20%: MS

25 (ES) m/z 386 (M" +1).

Example 103
6-(5-Cyano-2-hydroxy-1H-indol-3-y1)-N-[2-(dimethylamino)ethyl]-N-ethylpyridine-3-

sulfonamide fumarate

30 The title compound was prepared as described for Example 101 using 6-chloro-N-[2-
(dimethylamino)ethyl]-N-ethylpyridine-3-sulfonamide and 5-cyanooxindole. The crude

product was purified on a silica gel column using chloroform/methanol/conc NHs(aq),



cyano-| Hindol -3-yl)nicotinate and 2-pyrrolidin-1-yl-ethylamne. Yield: 13%
of the title conpound: '"H NMR (on the base, CDC13, 300 Hz) 6 10.8 (br s,
1 H, 8. 800336%8sm 2 H), 8.18-7.86 (m 3 H), 7.35-7.18 (Pam/SEo3Hosos. 98 (d,
J =7 H, 1 H, 6.55 (s, 1 H, 3.60-3.35(m 2H, 2.83(m 6 H, 1.80 (br
s, 4 H. 30 Exanple 101 WO 03/082853 Pgq/ SE03/ 00508 83

6- (5- Cyano- 2- hydroxy-| H i ndol - 3-yl ) - N-net hyl - N- (2- pyrrolidin-

| -yl ethyl)pyri dine-3- sulfonam de hydrochloride To an ice-cool ed sol ution
of 5-cya < 6,0 + ) L ] i ) was
added sogﬁgﬁ¥ﬂ§@?§%%%?%89%%§a?%% nnn%§yi$HEiﬁ%ﬁ%%?gﬁpMg&ﬂ$§?ﬂkgﬁag§ng%irred
for 25 m(Id mhepedietranél(@hoy oxdNummatit ydid Miss@lvpy i methdnael-(2 mL) was added.

yl et hyl ) pyrj di ne- 3- sul f onam de (30 , nmol.) was added. The reaction
it ure Sehi el a6 ) 396 Redetindin, Fiingd erdrpilare SaeBTES mustatiodsS s

t enper at We&itlAdnuRe Uicld 3D M33ﬁ235)97|z/z”4'1@(1\4®f+15\.|a|'|0@ (50 n.) was added and
the water phase was extracted wt ethyl acetate. The organi c phase was
drieds(Na2SO4) and purified on a silica gel colum io using

chl orofo ne&&g&gl/conc NH3(aq), (500:35:3.5 to 500:50:5), as the eluent.
The sol v&AMY evaporated in vacuo and the residue was stirred over

ni ght i ngeabhyanaeh @lréxy-1Hiihdsred)-ang 1 dih@pyridlidin-26/1 Hdh Mipyidffeyi el d) of
the title conpound as the base. The base, dissolved in

chl or of osuonpamidnfumargigs treated with HO in diethyl ether to give the

%'_ E g?q{;ﬁg{?%ﬂ%gwg%ﬁ%sl %éarré%?sy 44%4_;*@%9 for é?alﬁﬁl@%ll %si:hg%-chloro—N-[(l-

2- (diet bylyipvirotijiat D-ylheytyi jpyfiéind-3swlfoamaidedad Stayansatisdolh @htictide conpound
was prepared as described for Exanple 101 ing 6-chloro-N[2- 20

(di met hy PERAUADY &% P FlogAn i tiea el ngmﬁ&mg&ﬁ%ﬂ%{r@lwﬁw@fp%@%@%e crude
pr oduct (}('5]3_)8683.}'.'85,]}_3')5% Aeni Bield: 56798 )Wﬁﬂétmﬁglﬂe%ggmmpm / conc

NH3( aq) , - 10¢ as the eluent followed by another purification on a
silica ge&d thedhmamatausitragcording to the procedure described for Example 103.

15 Example 105
2-Hydroxvy-3-{5-[(4-methyl-1.4-diazepan-1-yDsulfonyl]pyridin-2-yl }-1H-indole-5-

carbonitrile fumarate

The title compound was prepared as described for Example 101 using 1-[(6-chloropyridin-
3-yl)sulfonyl]-4-methyl-1,4-diazepane and 5-cyanooxindole. The crude product was

20  purified on a silica gel column using chloroform/methanol/conc NHs(aq), (100:15:1.5), as
the eluent. Yield: 50%: MS (ES) m/z 412 (M" +1). The base was converted to the fumarate

salt according to the procedure described for Example 103.

Example 106

25 2-Hydroxvy-3-[5-(morpholin-4-ylsulfonyl)pyridin-2-yl]-1H-indole-5-carbonitrile

The title compound was prepared as described for Example 101 using 4-[(6-chloropyridin-
3-yDsulfonyllmorpholine and 5-cyanooxindole. The reaction mixture was quenched with
water and the solvents were evaporated in vacuo. Water was added and the mixture was
filtered. The solid material was washed with water, methanol, ethyl acetate and diethyl

30 ether to give the title compound. Yield: 44%: MS (ES) m/z 385 (M +1).

Example 107



chl or of or mf met hanol / conc NH3(aq), (100:7:0.7), as the eluent. The base was
converted to the fumarate salt according to the procedure described for
Exanpl e 1W®:.038mbs: 20% M5 25 (ES) mz 386 (Mt +1). ExamoireSEL880508

6- (5- Cyano- 2-h

ddroxy-| Hindol - 3-vl) - N-f 2- (di met hyl angf0) et hyl | - N-et hyl Qyri di ne- 3-

sul fonam de fumarate 30 The title conpound was prepared as described for
Exanpl e 101 using 6-chloro-N-[2-

e or un s RANERYiplchl, G Db RUFd R 35 etV OB, RS ¥ RAQRX Aol

The crudé&—produc rTred o a Srii COI Tt

chl or of Oﬁﬂﬂdlﬁtd]&llﬂdidcﬁmﬂde NH3( aq) WO 03/ 082853 PCT/ SE03/ 00508 84

(100:10: 1 as the eluent: M mz 414 (M- +a The b? e was dissol ved
in chl or dhg it cPmBowRd WaRFeRE % scqibedyfoy Example 0 usigdcliGrebfiosepyndig i n

met hanol (ﬁ)sﬂifén)}’}?ﬁt ereﬁﬂ; d;Bi thY, dJcnSécl‘ﬁ]r. Tﬁ@r%h"ﬂ- Aﬂmﬁeﬂﬁiﬁﬁﬁz anfighke formed

preci pi t at'e” was to give e title conmpound. "Yield: 10%
M5 (ES) WHranchisés (9F,83) 19752(B§anqbﬁe(zaxﬂethyl-l,3 -thiazol-4-yl)-1,3-dihydro-2H-indol-2-

6- (5- Cyano- 2- hydr xy- | H i ndol | ) - N-f .

(1- et hyl B O ‘f‘i’é"?ﬁf‘ﬁtr‘?@tﬁﬁ?i‘fﬁjl?‘% P §ilice 2¢.colym? ¥5i8%i de funarate The title

conpound cm%%feﬁ%?e&%oﬁéorféqsﬁg(h@e@d 0. 3%@1&! QueR ITHED RYwas aRbAv&r iy [ (1- 10
et hyl pyrrolidin-2-yl)nethyl]pyridine-3-sul fonam de and 5 5- cyanooxi ndol e. The

crude  prbioneformistipmol dridepnuprte toithe bydrgeiilonds safvsingiHig in diethyl ether (1

VB (£ A, VIR TR of B el S e v S ne et e et

according to the procedure described for Exanple 103. 15 Exanple 105 2-H
dr oxy- 3-15-f (4-net hyl - 1, 4-di azepan- 1-yl ) sul fonLI | pyri di n- 2-yl

}- 1H—|nd@h@nﬂﬂeéﬁﬁbonltrlle fumarate The title conpound was prepared as
descri bed
3-yl)sul epar nad 0 ) rude
product \@msaate purlfled on a S|I|ca gel olunn u5|ng

chl or of or nf met hanol / conc NH3(a 100: 15: 1.5 .
The title compoundo was prepegre egscgbedl f50r xa&lblealﬁl using 1-[(6-chloropyridin-

15 3-ylsulfonyl]-4-methylpiperazine (described in: Thunus L., Annales Pharmaceutiques
Francaises 1977, 35, 197-203) and 5-(1,3-thiazol-4-yl)-1,3-dihydro-2H-indol-2-one. The
crude product was purified on a silica gel column using chloroform/methanol/conc
NHj3(aq), (100:7:0.7), as the eluent. The base was converted to the fumarate salt according
to the procedure described for Example 103: Yield: 8% of the title compound: MS (ES)

0 m/z456 (M +1).

Example 109
3-{5-[(4-Methylpiperazin-1-yD)sulfonvllpyridin-2-y1}-5-(1,3-oxazol-5-vyl)-1H-indol-2-ol

The title compound was prepared as described for Example 101 using 1-[(6-chloropyridin-
25 3-yDsulfonyl]-4-methylpiperazine (described in: Thunus L., Annales Pharmaceutiques
Francaises 1977, 35, 197-203) and 5-(1,3-oxazol-5-yl)-1,3-dihydro-2H-indol-2-one. The
crude product was purified on a silica gel column using chloroform/methanol/conc
NHjs(aq), (100:10:1), as the eluent followed by trituration in ethyl acetate. Yield: 1% of the
title compound: MS (ES) m/z 441 (M" +1).
30
Example 110
3-[5-(Morpholin-4-ylmethyl)pyridin-2-yl]-5-nitro- LH-indol-2-ol hydrochloride




the eluent. Yield: 50% Ms (ES) mz 412 (M+ +1). The base was converted to
the fumarate salt according to the procedure described for Exanple 103.
Exanpl e 1W6 03582853 PCT/SE03/00508

2- Hydr oxy- 3-f 5- (nor phol i n-4-yl sul fonyl ) pyridin-2-yll-1Hindol e-5-carbonitri
|l e The title conmpound was prepared as gﬁscri bed for Exanple 101 using

4-[ (6-chl oropyridi n- 3-yl)sul fonyl] norpholine and 5-cyanooxi ndol e. The
reaction m xture was quenched with water and the sol vents were evaporated

i n vacuo. i d terial
e e BT ED EpoEC oL
the titl evashetp@isinlexaXerindy, M&%etﬂ‘yﬁoﬁﬁ&hldﬁi(z 03'&5) \@Mﬂdﬂde nifexexipdode 107 WO

03/082853 PCT/ SEQ3/ 00508 85 3-{
5- [ ( 4- MetByBpBpkPhmmely Typ)fgr@pqddﬁwmﬁwaﬁ girecbfoy 5 min at room temperature and

}-5-(2- met yhiols ggélgha d§2 }%%ygi@wﬁgxld%ghﬁ%G*‘;Mbgwaqw&emt le

conpound ‘'was pre 1 usin
1- [ ( 6schlresubymgrreatition nfixsuirg s/as Stomad for 26 metutyd i 1[39 P@z(Naeatr(miwhcne) tTéad in:

Thunus L.,. Annal es Pha rraceutl ai se and
5- (2- et ﬁgﬂlve’it VEASTRINQY St g agyq @ e&‘?SHng%‘ 2’@&? %“36‘ 8ag r‘f8“(‘i‘? de

product V\‘ﬁﬁx QHfdr(‘;f‘oFrﬂln%ﬂha%oﬁ'(hd) @?aé?kﬁé eﬁ@hﬂ%r&%gﬂﬂaN%Qi&rﬁé&fcmmwlam' / conc
NH3( aq) , 5 3), as the eluent. The base was di ssol ved in

chl or of ormddmasaimblvadm cdorpferme@ mb) arr%phwmqmwﬂ tochlgade £0-388i124% HA i n

di et hyl ethe Yield. 35%..0f the .ti (o] o mz 470 (M
Ty Yo R st TR Rathor Ry sured 1 DR IO by

sul f oyl leRithdtibinfvidr dnldqueodslsatrktll ARBICGh-splukioh Hflhmkghmawer wheldmédat e The
title conpound was prepared as described for anpl e 101 using

1-[ (6-chl( ﬁzﬁ@tﬁ pril @pncgrgrasecw)%mlwmh er ail H@Tlﬁy‘fvﬁﬁ prEtied aen fildeseel FRJEERN; n:
IS i RS HIERGE I e AR S Bt o0,
puri fied compausd asithafrgebaseals lamyelll@w lghd: Alhe ibageo frinmge DHBahmob mas NH3( aq) ,
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15 at 0 °C. The resulting yellowish orange crystals were collected by filtration and washed
with diethyl ether to obtain 2 mg (16% yield) of the title compound: 'H NMR (DMSO-d6,
400 MHz) 6 11.23 (s, 1 H), 10.83 (brs, 1 H), 8.36 (s, 2 H), 8.10 (dd, J = 10, 2 Hz, 1 H),
7.94 (dd,J=9,2Hz, 1 H), 7.87 (d,J=10 Hz, 1 H), 7.09 (d, /=9 Hz, 1 H), 4.34 (s, 2 H),
402(,J=13Hz,2H),3.77(t,J=12Hz,2H),338(d,/J=11Hz,2H),3.14(d, /=10

20 Hz,2 H).

PHARMACOLOGY
Determination of ATP competition in Scintillation Proximity GSK3f Assay

GSK3p scintillation proximity assay.

25 The competition experiments were carried out in duplicate with 10 different 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(POs;H;)-Pro-Gin-Leu
(AstraZeneca, Lund), was added at a final concentration of 1 M in an assay buffer
containing 1 mU recombinant human GSK3p (Dundee University, UK), 12 mM

30  morpholinepropanesulfonic acid (MOPS), pH 7.0, 0.3 mM EDTA, 0.01% f3-
mercaptorethanol, 0.004 % Brij 35 (a natural detergent), 0.5 % glycerol and 0.5 ug BSA/25
pl. The reaction was initiated by the addition of 0.04 uCi [y->>P]JATP (Amersham, UK) and



to the procedure described for Exanple 103: Yield: 8%of the title
conpound: M5 (ES) 20 mz 456 (Mt +1). Exanple 109 3-f 5-

[ (4- Met hyWpoi@smas n- 1-yl )sul fon yl | pyridin-2-yl 1-5-(1, rP8Tsrazaised-yl)-1
Hindol-2-o0l The title conpound was prepared as described for Exanple 101
using 1-[(6-chloropyridin- 25 3-yl)sul gonyl]-4-net hyl pi perazi ne (descri bed
in: Thunus L., Annal es Pharnmaceuti ques Francaises 1977, 35, 197-203) and
5- (1, 3-oxazol - 5- yI) 1, 3-di hydro-2H i ndol - 2-one. The crude product was
purified i NH3( aq) ,
(100: 10: 15 02U NP3y §Bmal i gh B G B TR O s P 20 ot Y1 8l
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hydride (8 o%sdhs E@ép?é@&n'c@at@h 'Scmgll%(ﬁ] Epox&m%ﬁAE@E? éSPRE BeadVRRRGARIN! h

hexane) in N, N-di net'hyl f ormam de .0 nL) was addéd 5-nitrooxindole (0.185
g, 1.064 ). )‘XfteTﬁéloﬁrsrtheohdmaxtlquewm@etsmunerdem aflcqm@sqmtdla@mn K:olmtmt(éﬁrﬁérat ure

d 2- d 1- d ol
nas addedtorticts TRBRENRE): Th il ond RVe wehaBa it ot e bnaf oo ar
130 C (N%sﬁg@ﬁﬂﬁlﬁi’de{)nsmThﬁSA 3191e"1€”§al¥@§f A?P‘%IE@SKBBV@SE&'% ichidibener esi dual
oil was purified on a silica gel ‘col urm ~ usi ng chi orof or n1 met hanol , (10: 1)

as t he elinwhiticafchbnstaiitn (Ki) hethdvesioweoprpoduds, waTRe uNl. oxi de was di ssol ved in
chloroform (2 nmL) and phosphorous trichloride (0.385 g, 2.80 mmol) was
added. The reaction m xture was stirred for 30 mn at 60 C foll owed by 10
extrapt i OmebliGwiAB aBBeCRUSnSiRivebBéEekelAHCOB sol ution. The organic |ayer was
dried (Na2SO4) and concentrated to a yellow sh red oil which was purified
on a siliM@P§el colum usi nylephdimeproparaseierinasid (10:1) as the eluent to
give 10 %yl el d) of the S e free base as an yel |l ow
solid. The ’f)ase (10 ng, O. OZEEHM%?MV\%%@&%%%% %Cﬁe% i n nethyl ene
chloride/Bst hanol, (1:1) andBowieSeeanvibimin M HCl in diethyl ether 1s at 0
C. The resul ting yeI | owi sh orange crf(stal s were collected by filtration and

washed ATP Adenosine Triphosphate
15 SPA Scintillation Proximity Assay
GSK3 Glycogen synthase kinase 3
MP-Carbonate Macroporous triethylamonium methylpolystyrene carbonate

PS-Diisopropylethylamine  N,N-(Diisopropyl)aminomethylpolystyrene

PS-Thiophenol 3-(3-Mercaptophenyl)propanamidomethylpolystyrene
20 PS-Isocyanate Polystyrene methylisocyanate
Results

Typical K; values for the compounds of the present invention are in the range of about
0.001 to about 10,000 nM. Other values for K; are in the range of about 0.001 to about
25 1000 nM. Further values for K are in the range of about 0.010 nM to about 300 nM.



with diethyl ether to obtain 2 ng (16%yield) of the title conmpound: 'H NWR
(DVBO-d6, 400 MHz) S 11.23 (s, 1 H), 10.83 (br s, 1 H), 8.36 (s, 2 H,
8.10 (dd,wd 030888532 Hz, 1 H), 7.94 (dd, J =9, 2 Hz, 1 HpcTRE8BY0(508 J = 10
Hz, 1 H, 7.09 (d, J =9 Hz, 1 H, 4.34 (s, 2 H, 4.02(d, J =13 Hz, 2
H, 3.77 (t, J =12 Hz, 2 H), 3.38 (d, g4 = 11 Hz, 2 H), 3.14 (d, J =1 0 20
Hz, 2 H. PHARMACOLOGY Determ nation of ATP conpetition in Scintillation
Proximty GSK3 (Assay GSK3(3 scintillation proximty. 25 The conpetition
experi rren?lsd Y\?I%e carried out in duplicate with 10 different concentrations
of the in |f)‘| ors in clear-bottommcrotiter plates (Wallac, Finland). A

bi oti nyl ated peptide substrate,

Bi otin-Al a-Al a-d u- G u- Leu-Asp-dgﬁ)r-Arg-Al a-d y-Ser (PO3H2) - Pro-d n-Leu

( Ast r azenkdacompepry of fergnigfpepdd: o final concentration of 1 Min an assay
buffer containing 1 nJ reconbi nant human GSK3(3 (Dundee University, UK),
12 nmM 30 nor phol i nepropanesul fonic acid (MOPS), pH 7.0, 0.3 nM EDTA, 0.01%
13- nercaptoret hangl,, 0.004 % Brgj 35 (a(ﬁﬁa\tur detergent), 0.5 % gl ycerol

and 0.5 g BSA/ 25 )m A acNfon was | 3T Q he addition of 0.04
/G [y-33P] ATP (Anersha ) and WO 03/ 0828% Gl SED3/ 00508 87

unl abel l ed ATP at a finat—e ¢ tion of 1 Mand 2 vol ume of 25 1.
After incubation for 20 m nufes a(? room t enper at urpw-each reacti on was
termnated by the addition of 25 H stognsol ution bnfai ni ng 5 mM EDTA, 50
MATP, 0.1 % Triton X-100 d §.25 ng streptavidf ated Scintillation
Proximty Assay (SPA) bead Angrsham 5 UK). Aft hours the

radi oactivity was determ ned liquid scintill at46 ounter (1450

M croBeta Trilux, Wallac). The {FS?IM bition curves wer eﬂﬂariral ysed by
non-linear regression using G aphPad Prism USA. The K, t, value of ATP for
GSK30, used to calculate the inhibition constants (K;) of the various
conpounds, was 20 M 10 The f&I owi ng abbrevi ati ot®have been used: MOPS
Mor phol i nepr apanesul foni ¢ acid EDTA Et hyl enedi am netetraacetic acid BSA

Bovi n Serum Al'bumi n
P represents a 5- or 6-membered hstercaromatic ring containing one or two heteroatoms.

selected independently from N, O and S of which at least one atom is nitrogen;
1o R'ishydrogen;

R? and R are independently selected from halogen, nitro, Csalkyl, Ca.salkenyl,
Ca.salkynyl, CoealkylCs.scycloalkyl, Coalkylaryl, Cp.salkylheteroaryl, CHO, Co_GalkleR4,
OC,.6alkylOR?, Cy6alkylSR*, OC|salkylSR?, (CO)R?, (CO)OR*, O(CO)R?, fluoromethyl,

15 difluoromethyl, trifluoromethyl, fluoromethoxy, difluoromethoxy, trifluoromethoxy,
OC,galkylcyano, Co.salkylcyano, CyalkylCO,R?, OC|salkylCO,R*, O(CO)OR®,
OC,.6alkylCOR*, C,.salkylCOR*, NR*OR’, Cy.¢alkyINR‘R’, OC_salkyINR‘R’,
Co.6alkyICONR*R’, OC,.6alkylCONR*R’, OC, ¢alkyINR*(CO)R’, Cy.salkyINR*(CO)R’,
Co.salkyINR*(CO)NR*R?, O(CO)NR‘R®, NR*(CO)OR?, Cy.¢alkyl(SO2)NR'R’,

20 OC16alkyl(SO2)NRR’, Cy.6alkyINR*(SO2)R’, OC.6alkyINR*(SO2)R’, Co.6alkyl(SO)NR'R?,
OC,1.alkyl(SO)NR*R’, SO;R*, Cy.6alkyINR*(SO,)NRR’, Co.¢alkyINR*(SO)R®,
OCo.6alkyINR*(SO)R?, OCy.alkylSO,R?, Co.salkylSO:R*, CoalkylSOR*, OC; ¢alkylSOR*
and a group X'R®, wherein X' is a direct bond, O, CONR'R?, SO,NR’R'®, SO,R'' or
NR!’R'3; and wherein R® is linked to R8, Rlo, R''and R";



ATP Adenosi ne Tri phosphate 15 SPA Scintillation Proximty Assay GSK3

A ycogen synt hase ki nase 3 MP-Carbonate Macroporous triethyl anoni um

met hyl pol wetognerses car bonate PS-Di i sopropyl et hyl am ne PCT/SE03/00508

NN- ( Di i sopr opyl ) am nonet hyl pol ystyrene PS-Thi ophenol

3- (3- Mer capt ophenyl ) propanani donet hyl pghyst yrene 20 PS-Isocyanate

Pol ystyrene nethyli socyanate Results Typical K, values for the conpounds
of the present invention are in the range of about 0.001 to about 10, 000
nM O her values for K; are in the range of about 0.001 to about 25 1000
nM Further values for K, are in the range of about 0.010 nMto about 300

nM WO OSRQ&%&BRF’Q‘E&@EQ%FQ%% aldSydfdgén MBECLsaliylcompound of formula la and
Ib: 11 (RYMNR (RRY’)MN R H and PP (R3), (RBn s (la) (Ib)

wherein: P represents a 5- or 6-nmenbered heteroaromatic ring containing one
or two heterogatons., ,i5el ected independently fromN, 0 and S of which at

| east ongﬁaERom&ﬁ sar’ﬁlil%rgbee E'6aﬂall’R1 is hydrogen; R2 and R3 are independently
sel ected from hal ogen, nitro, Cl.6alkyl, C2_6al kenyl, C2.6al kynyl,
CO0_6alky1C3_6cycl oal kyl, CO_6al kyl aryl, CO_6al kyl het eroaryl, CHO

C0_6al kyIRf?iApheIO'Cmr_ &4t by bORapenti@rébhcteroQRAC S0P WaladminSRs o(180) R4, ( CO) OR4,
Q(CO R4, fluoroneth

|, 15 difl uaraonet byl  trd fluaoronet hyl. fluoronethoxy,
a1 1 or orSHBRGEr Pl fegapashsbailly Fomo &) Oy M BTG ety g b RIE:
Cl_6al ky 16RR4d oPfrsafhtky d¥RRhenP 613-OR%r 7-membered heterocyclic group may
optionally be fused with a 5- or 6-membered saturated or unsaturated ring containing atoms
1o selected independently from C, N, O and S and which phenyl or heterocyclic group may be

substituted with one or two substituents selected from W;
misO,1,2,3o0r4;
15 nisQ, 1,2,3o0r4;

R? is selected from hydrogen, C,.salkyl, Cs.salkenyl, Cs¢alkynyl, Co.salkylCs¢cycloalkyl,
Co.¢alkylaryl, Cy.salkylheteroaryl, C1_6a1kleR'4R15 and a 5- or 6-membered heterocyclic
group containing one or two heteroatoms, selected independently from N, O and S,

20  wherein said heterocyclic group may optionally be substituted by a group Y;

R’ is selected from hydrogen, Cj.salkyl, Cy.salkenyl, C,galkynyl, CosalkylC;¢cycloalkyl,
Co.salkylaryl, Cy.¢alkylheteroaryl and C,_salkylN RMR!3 and; wherein R* and R® may
together form a 4-, 5-, 6- or 7-membered heterocyclic group containing one or more

25 heteroatoms selected independently from N, O and S, wherein said heterocyclic group may
optionally be substituted by a group Y; and wherein any C,alkyl, C,.salkenyl, C,.¢alkynyl,
Co.salkylCs.¢cycloalkyl, Cb_Galkylaryl and; Cop.¢alkylheteroaryl defined under R*to R’ may

be substituted by one or more group Z;

30 R“¥and R are independently selected from hydrogen, C,.¢alkyl and Coy.salkylCs.

scycloalkyl and wherein R'* and R'® may together form a 5- or 6-membered heterocyclic



OCl. 6al kyl COR4, C1. 6al kyl COR4, NR4AOR5, CO_6al kylINR4R5, OCL. 6al kyl NRARS,
C0_6al ky1CONRAR5, 0C1_6al kyl CONRARS, 0C1_6al ky1NR4( CO) R5,

CO_6al kyl WBaBO&sRS, CO_6al ky1NR4A( CO) NRARS, O CO NRARS, NRETOBYEIRGHS

Q0_6al kyl (SO2) NR4AR5, 20 OC1_6al kyl (S2) NR4R5, Q0_6al ky1NR4( SC2) R5,

0C1_6al ky1INR4( SO2) R5, CO_6al kyl (SO) NR4Rp, OCL_6al kyl (SO NR4R5, SO3R4,

C0_6al ky1NR4(SO2) NRAR5, Co_6al kyl NR4(SO'R5, OC0_6al ky 1NR4( SO) R5,

OC0_6al ky1lSC2R4, 0 6a|kyI802R4 CO_6al kyl SOR4, 0C1_6al kyl SOCR4 and a group

X1R6, whe [
NRL2R13: G et &gatoglswd?ﬁg S tdn N B Sa28 53
PCT/ SE03/WR&6E saﬂGheE}ocﬁﬁc @ftﬂlpﬁ%ia@/ aaivnallnbepandendd by agreup¥dr ogen or

Cl 6al kyl; R8, R10, R11l and R13 are Cl.6alkyl; 5 R6 is phenyl or a 5-, 6-
or 7-menbered heterocyclic group containing one or two heteroatons,

sel ect ed w%a%g&@%égxn%gnayssiec& b o%o mbg&, hg{&gg«ﬁ@% Fafkyp MRy be

saturated or unsatur sal d phenyl ,

het er oscya(td @llqlansalpCﬂmlk}gdp_gayolmalklyy fble_r(fmmhyl difhabrcan&hylonrifﬁormnﬁmyleg I
saturated. or unsaturated ring containin e ra e;pen ently
From ¢ - NISGOBEOR TATER O ny rogrefor by ARG R, W

subst i tut@éN\m"quﬁmg&o}w@ G, Edlﬁﬁtﬁi@ﬁi@l d&lﬂ&l fcrow‘\ﬁv&s Nﬁ‘ﬁﬁ” 1, 2, 3

or 4, 15 n i % 4.1 s sel ecte Lom hydrogen, Cl. bal kyI
C2_6al ken'S,(DzR R KEIC 6@@157& ‘%l@@%@@ﬂb&lN&FR , @0 eub-ryeheydd

C0_Gal kyl gt a0 Eéh%ﬂpo%mf«?&;hémﬁaﬁ eSS e R R T ROBY R '

and Sy 20and® pBkiy1 3Ad HetbR¥ab)1 00lich hétecOtIc Frodp, qmtehﬂﬁﬁﬂhh&rdh@yl&hﬁ}stl tut ed by
a group Y, RSIi)l sﬁysel ected from hydrogen, Cl_6al kyl, C2_6al kenyl,

C2_6al kyrsationay brsubsticdduhacgiend Kyl . €0 _6al kyl aryl, ©0_6al kyl het er oar y|
and Cl_6al kyINR14R15 and; wherein R4 and R5 may together forma 4-, 5-, 6-
or 7-nmenbered heterocycllc group contai ning one or nore 25 heteroatons

sel ect ed Yﬁd&ﬂmmﬂie{iﬂ(bmy)xf)ﬂmlbg&n, ftran@dNSORM) €1, galkyls €).¢hlkyddrgt,ocycl i ¢ group may
Cc)gt I(Sgrﬁlalnéq %Z}yl tyr;lj]l%/l ﬂBXromegn ?udo ﬂgoroglggxymgﬁgérgm%%l %@?Olllfli( Xoxy, .
15 d1ﬂu0r0methoxy7 trifluoromethoxy, OC1_6alkleR“’R”, NR16R17, CONR16R”, ‘
NR'%(CO)R"7, O(CO)C,salkyl, (CO)OC,¢alkyl, COR'S, (SO,)NR'R"7, SO,R'®, SOR',
(CO)C\.6alkyINR'®R"7, (80,)C, 6alkyINR'’R"’, phenyl, Cy.qalkylaryl and heteroaryl
wherein the phenyl, Cy.¢alkylaryl and heteroaryl group may be optionally substituted with
halogen, nitro, CN, OR16, C.salkyl, fluoromethyl, difluoromethyl, trifluoromethyl,

20  fluoromethoxy, difluoromethoxy and trifluoromethoxy;
R'®and R" are independently selected from hydrogen and C).6alkyl and wherein R'®and
R'" may together form a 5- or 6-membered heterocyclic group containing one or more
heteroatoms, selected independently from N, O and S;

25 as a free base or a pharmaceutically acceptable salt thereof.

2. The compound according to claim 1, wherein P is a 6-membered heteroaromatic ring

containing one or two nitrogen atoms.
30 3. The compound according to claim 1, wherein P is pyridine.

4. The compound according to claim 1, wherein ring P is pyrimidine.



CO_6al ky1C3_6cycl oal kyl , CO0_6al kyl aryl and; CO_6al kyl het eroaryl defined
under R2 to R5 may be substituted by one or nore group Z, 30 Rl14 and R15
are i ndepwodensgisys sel ect ed from hydrogen, Cl.6al kyl and CeCEsERydSEs
6cycl oal kyl and wherein R14 and R15 may together forma 5- or 6-nenbered
het erocyclic WO 03/082853 PCT/ SE03/ 005@§ 90 group containing one or nore
het er oat ons, sel ected independently fromN, 0 and S, wherein said

het erocyclic group may optionally be substituted by a group Y, Wand Z are
i ndependent|y sel ected from oxo, halogen, nitro, CN, OR16, Cl.6alkyl, s
CO0_6al kylamuk cofaporal dcyd:idohghoyal oat kytlaind Ley Araidkympodnd beiag @ aeinpyind
trifluoronethyl, fluoronethoxy, difluoronethoxy, trifluoronethoxy,
OC1_6al kyffiRis®ada. NRI6R 7, CONRL6R 7, NR16(CO) R17, Q(CO) Cl_6al kyl ,

(CO OCl_6al kyl, COR16, (S2)NR 6R 7, SM2R16, SOR16, (CO) Cl.6al kyl NR 6R 7,
(S02)Cl -6 INR 6R 7 , a.5- or 6-nepbered . heterocyghkic.gsoup containin
e br 1 b TEcamBathccoRintiody i aLRaehta § WFGH R o8 FoSh S phony!
and het erig@pehdenttyi seRctb8 HRND IUIgL S, B alRYBBKL 0], RETRESIAEHY], TRY
optionally be subStituted by a grou . .Y, 1S selected fromoxo, hal pgen,

Y
nitro, CNalkgkyano,Ch.s8ky R R - BHYKGONRIR’, OCpakkaING ReCealkyl GO NR R,

f1 uor omet hyl , di fLuor opet hyby . trif h | uor »
i tor orifi ot KIRT BB X! i AdcBARTRe VA ScnlentBharfifgtetic b, o
NR , SOR dontainliftg 689 btliwo HXecbItbihs Grlesield indepehddnily fnk W, O A8 @nd which

(S02)NR 6R 7, S02R16 (CO) Cl1_6al kyl NRI6R 7, (S02)Cl - 6al kyl NR 6R_7, phenyl,
C0_6al kylhetsppcyshig gffélpémyabewuﬁtlm@\ﬁ With ophar [rneswpptituenss 3% necterply Candtkyl;

het er garyl . up. ionally substituted with halogen, nitro, CN,
0R16,R’c:1_ é?ﬁﬁhaﬁ%%??n%ﬁm di fl uoromethyl, trifluoronethyl, 20

fl uoronet hoxy, difluoronethoxy and trifluoronethoxy; RL16 and Rl7 are
i ndependently sel ected from hydrogen_and Cl 6al kyl and wherein R16 and R17
may t oget hdhercomppundnceeiding e@nyope af glaiey by MhergRoup cont ai ni ng one or

more  hetgrogif Aty & &Qdf%qgﬂ RLE YealkyPrer 1ALy choalkyl, @5 @ free

base or égggar céﬁtﬁ%éﬁ%y aécep aﬂﬂg éa%? gﬁe#%%%g(%fg%héigghpgund

accor di ngatkylacylaCsalkylhsheoaiyh 07.shkky AV RErnd aesd oh 6treernbaredra¢teocydling
15 group containing one or two heteroatoms,'éélécted independently from N, O and S, : -

wherein said heterocyclic group may optionally be substituted by a group Y;

R’ is selected from hydrogen, C,_¢alkyl; wherein R*and R’ may together form a 4-, 5-, 6-
or 7-membered heterocyclic group containing one or more heteroatoms selected

20 independently from N, O and S, wherein said heterocyclic group may optionally be
substituted by a group Y; and wherein any C.salkyl, Cyealkylaryl defined under R*to R’

may be substituted by one or more group Z;

R' and R" are independently C,_salkyl and wherein R'* and R'® may together form a 5- or
25 6-membered heterocyclic group containing one or more heteroatoms, selected

independently from N, O and S;
Z is independently selected from, halogen, C;¢alkyl, CN, NR'R",

30 Y is selected from Cgalkyl, Co.ealkylaryl, NR'®R"7, phenyl, wherein the phenyl may be

optionally substituted with nitro and trifluoromethyl;



containing one or two nitrogen atons. 30 3. The conpound according to claim
1, wherein P is pyridine. 4. The conpound according to claim11, wherein
ring P iswpysiosisss ne. WO 03/ 082853 PCT/ SE03/ 00508 91 5. TPag/seEosrpsosnd
according to any one of claims 1 to 4, said conpound being a conpound of
Formula la. 6. The conpound accordi ng tg? any one of clainms 1 to 5, wherein
R2 and R3 are 5 independently selected from hal ogen, nitro,

CO0_6al kyl het eroaryl trifluoronmethyl, Co_ 6al kyl cyano, C0_6al kyl1NRARS,

C0_6al kylgfa\ﬁfl ', 1K X R6
wherein i's g Fﬁ@ %ﬁ?%}{%g% n%l% %% L@Fgﬁ%ca %f‘clﬂék %?%EQI%B

cont ai ni niget@oeyctic gmup dmt@mgbmn mseltecﬁr@momachebemdemdpynddhdyrfmmN énd S,
and which heterocyclic group may be subtituted with one or two

subst i t uettds>-w preferably Cl1 _6al kyl; 10 ms0O, 1,2;andnis | or2. 7. The
conpound according to any one of clainms 1 to 6, wherein: R4 is

i ndependently sel ected from hydrogen, Cl_6al kyl, CO_6al kyl C3_6cycl oal kyl
Co_ 6al k&.IThegbmpeindaicksdiingetoeany amy lof clﬁ:ﬁnﬁht«& hdeCIARISES vt vehekein Bris

et or oat OREIECRE N g HER YT bt Rk ikatner foraa 1.5~ 6

het er ocycd ﬁmgﬁl@bﬂédmi@bér&% £1i© Bdub ¥om@infrHasie! drliﬁ&Q hBréat@hPdlected RS is
sel ected from hydrogen, Cl 6al kyl; wherein R4 and R5 nmay together forma

4-, 5-, Gmd@ende%ranéﬂle@ocycl i c group containing one or nore

het er oatoms sel ected 20 independently fromN, 0 and S, wherein said

het erocyclic group may optionally be substituted by a group Y; and wherein

any Cly 6a9. kybomgh_naaiztﬁy}hgryl defined under R2 to R5 nmay be substituted by

one or nore g:ﬁ q— Z; R14 and R15 are independently Cl.6al kyl and wherein
'S"“

R14 and R&- %@é!filwéw ltGingiol350)-Yr(2-(dmnesbyiaminsyesy lhserieSpgmides gr oup
COm 2 1RG0 IR PSR D TR Sy AUl e 200,
is sel ectleﬁlirddhm‘ntﬁl 6al kyI CO_6al kyl aryl, NR16R17, phenyl, wherein the
pheﬂnyl rm%—}@/ﬁrox?/pg I{g) ?&l mgthy plll)psetr:!lztullJ ) e%c\é\#btorqyl [g}yrlrd?n ncf} 15’-} mdgl%rSC-)mat hyls
15 carbonitrile; T
2-Hydroxy-3-[5-(morpholin-4-ylmethyl)pyridin-2-yl]-1H-indole-5-carbonitrile
hydrochloride;
2-Hydroxy-3-[6-(2-morpholin-4-ylethoxy)pyrimidin-4-yl]-1H-indole-5-carbonitrile;
2-Hydroxy-3-{5-[(4-methylpiperazin-1-yl)methyl]pyridin-2-yl } -1 H-indole-5-carbonitrile
20  hydrochloride;
6-(5-Cyano-2-hydroxy-1H-indol-3-yl)-N-[2-(dimethylamino)ethyl]-N-methylnicotinamide
hydrochloride;
2-Hydroxy-3-{5-[(4-methylpiperazin-1-yl)sulfonyl]pyridin-2-yl }-1H-indole-5-carbonitrile
hydrochloride;
25 6-(5-Cyano-2-hydroxy-1H-indol-3-yl)-N-(2-pyrrolidin-1-ylethyl)pyridine-3-sulfonamide
hydrochloride;
2-Hydroxy-3-[5-(morpholin-4-ylmethyl)pyridin-2-yl]-1 H-indole-5-carbonitrile;
2-Hydroxy-3-[5-(pyrrolidin-1-ylmethyl)pyridin-2-yl]- 1 H-indole-5-carbonitrile
hydrochloride;
30 2-Hydroxy-3-{5-[(4-methyl-1,4-diazepan-1-yl)methyl}pyridin-2-yl }-1H-indole-5-

carbonitrile hydrochloride;



WO 03/ 082853 PCT/ SE03/ 00508 92 R16 and R17 are C, -,alkyl. and wherein R16
and R17 may together forma 5- or 6-nenbered heterocyclic group containing
one or nowe mesmsdat ons, sel ected i ndependently from N, OPpcarsto800s88 8. The
conmpound according to any one of claims 1 to 3 and clainms 5 to 7, wherein P
is pyridine; RZis CN, R3 is CO_6al kyhARARS; wherein R4 and RS may
together forma 4-, 5-, 6- or 7-nmenbered heterocyclic group containing one
or nore heteroatons sel ected |ndependently fromN, O and S. 10 9. A

conmpound - .

i1 ol - 2 it T B SRR T s g ab) gy - 3.
4-1(4- rretdayﬁdmtﬁwwdr@bhloﬂde)car bonyl ] pyri di n 2- yl }

-1H i ndol e-5-carbonitrile hydroch| oride; I—%

5- (4- methiA- bﬁ3p@lﬁlﬁh¥]aln199)}7&€95‘é‘ﬁy]| }’lé?lPihdl }mlz a2 }’Psilwq{fﬁ’@bll@'llsddeﬁs
car boni trgg} g‘ dvdroxy-3- [5-(norpholin-4-ylmethyl)pyridin-2-yl]-1
H i ndol e-B-Carboni tril e hydr ochl ori de;

2- Hydrsoxyz By foxfy23- (H{ @haéthplpdpeyidat- haXygepyy jpytidinr2-g1 y1 -iddole-5-carbonitrile;
H- i ndol e- 5- car bonj il‘l | e;

5-[(4- met% WBrosera ?ﬁ@lpfgf;pylﬁwqu%v%iwlbywmﬁ-ﬂﬁ M indple-a-oqrhonitilni tri | e
20 hydrochit ﬂ:%fi rl%ﬁrhi l?%ﬁP'&roxy-lH—mdole-S -carbonitrile;

H i ndol - 3- yI am no) N et hyl ni cot i nam de
hydr ochl d2-Hgdrox3- 3—|Sﬁdf éx[jl IBHQ -4- (trlﬂuoromethyl)phenyl]plperazm 1-yl}methyl)pyridin-2-

5-[(4-net i.pera sul fonyl ridin-2-yl 1H i ndol e-5-carbonitrile
hygjﬁochl dml'big"gg‘%le%' f%b@'é%% 2- hyér!»% I1 II—|-| ndgl %} yl )I N-(2-pyrrolidi In :
-yl et Qyl )pgs Egﬂ@aﬁo&h‘}l (emymﬂmo]lhm?g@ph@mtzign -2-hydroxy-1H-indole-5-

2- Hydr oxy- mor phol 1 n-4-yl met hyl ) pyri di n-
1H i ndol ecagpapatribsni trile;  2- Hydr oxy- 3-[ 5- (pyrroI|d| n-

e b G e L At
} - 1H i ndodaébditrile;
3-(5-{[(2-Furylmethyl)(methyl)amino]methyl } pyridin-2-yl)-2-hydroxy-1H-indole-5-

15  carbonitrile;
2-Hydroxy-3-(5-{ [methyl(phenyl)amino]methyl} pyridin-2-yl)-1H-indole-5-carbonitrile;
2-Hydroxy-3-{5-[(3-methylpiperidin- 1 -yl)methyl]pyridin-2-yl }-1H-indole-5-carbonitrile;
3-(5-{[Cyclohexyl(methyl)amino]methyl } pyridin-2-yl)-2-hydroxy-1H-indole-5-
carbonitrile;

20 2-Hydroxy-3-[5-(piperidin-1-ylmethyl)pyridin-2-yl]- 1 H-indole-5-carbonitrile;
3-{5-[(4-Methylpiperazin-1-yl)sulfonyl]pyridin-2-yl }-1H-indol-2-ol hydrochloride;
6-Chloro-3-{5-[(4-methylpiperazin-1-yl)sulfonyl]pyridin-2-yl } -1H-indol-2-ol
hydrochloride;
3-[5-(Morpholin-4-ylcarbonyl)pyridin-2-yl]-5-nitro- 1 H-indol-2-ol;

25 6-Bromo-3-[5-(morpholin-4-ylmethyl)pyridin-2-yl]-1H-indol-2-ol hydrochloride;
2-Hydroxy-3-[5-(morpholin-4-ylmethyl)pyridin-2-yl]-1H-indole-6-carbonitrile
hydrochloride;
5-Bromo-3-[5-(morpholin-4-ylmethyl)pyridin-2-yl]-1H-indol-2-ol hydrochloride;
5,6-Dibromo-3-[5-(morpholin-4-ylmethyl)pyridin-2-yl]-1H-indol-2-ol hydrochloride;

30 3-Fluoro-3-[5-(morpholin-4-ylmethyl)pyridin-2-yl}-2-oxoindoline-6-carbonitrile
hydrochloride;



carbonitrile hydrochl oride; W 03/082853 PCT/ SE03/ 00508 93 2- Hydr oxy- 3-
15-[ (4-pyrrolidin- | -ylpiperidin- | -yl)nmethyl]pyridin-2-yl } -1

H i ndol e-wo ocasissxi tril e hydrochl oride; 3-(5- { PCT/SE03/00508

[ 3- (Di net hyl am no) pyrrolidin-1-yl]nmethyl }

pyridin-2-yl)-2-hydroxy-1Hindol e-5- caybonitrile; 5

2- Hydr oxy- 3-{5-[ (4- net hyl pi peridin-1-yl')nmethyl ] pyridin-2-yl}-1Hindol e-5-ca
rbonitrile; 2-Hydroxy-3- { 5-[(4-phenyl pi perazin-1-yl)nethyl]pyridin-2-yl

-1H-i | - itrile: - . i
g_ [5-( :Age -i{g—;[%_—g%%}?@h%%lﬁn—gﬁl?sg}fﬂr})glpylrlldlnz-gn/%/ }d%-cl)l%gr_oi(y—1H—1ndole-5-carbomtr11e
H-i ndol e- l@d@@iﬂmtﬂetri | e; 2-Hydroxy-3-[5-({
4-12-nitro-4-(trifluoroneth léll)henl]plperam ) ridin-2-
yl]-1 H i Frlgxy: %@rﬂérﬁ-”t?‘?% utyd)piperazin- IIYéhulng%Hefflﬁm “Ao] net hyl
di dol e- 5- bonitril 3-(5-
%Fzr ICh: (r)]r %dr%t{/ ‘Z‘V &ﬁ%ﬁy djaelr;l'- In(r)]] ?re'?hyl ?g;rlog: nr I2-§I ) - 2S hyf:lroxy- 1H i ndol e- 5-
car bors t r2 Hyﬂr@y(%{5-{(4{1(5@3r5py1yipmtzinyl -yDsdfdmyl]panidin} yigt liHindole-5-
di n- 2- H i ndol e-5- i bonitrile; 2-Hyd -3-(5- 1
ot ! (SRS EEIR ) pyri dino2-y1) -1 Findol e 5- ca boni 1111 &
2- Hydr oxys. gs’gér t&lgrpﬁirétrmlknLﬁ)%hlf@ﬁsyfl{p&nnl&mi Pyjh}l?%&%’qwlir%blél-5—carbonitri1e

}-1H i ndol carbonitril [ Cycl ohex met hyl ) am no] net hyl
}pyrl di n- liydyd)th@dqrydr oxy- 1Hindol e-5 carbonitrile;

d 1- dj. | e-5- b tril
e et R R R L B o0 ek "ﬂ?*’f “L Tndol 2ol €
hydr oghl OS{ﬂﬁ\Aor[ﬁrOWWlﬁreaTy{)p ridin-2-yl]-5-thien-2- yl lH-mdol 2-ol hydrochloride;
prl‘l di n - 1H-i ndol - 2- ol

5-[(4- et hyl pi perazin sul f onyl

hydr ochl o?{&&uryd-3-63- (%‘ﬂ%ﬁ FrdmethybRyidinyg- ylﬂnlﬁ -iaidal-2-of hydrechprides -
o- B omo- 3 S (e pHSH I RSy B e g g P i ot 2o
hydr ochl oliyddechloritteHydr oxy- 3- [ 5- ( nor phol i n- 4-yl net hyl )pyrl din-2-yl]-1
al nd0| e 6[§ ?I\rflgxgprlllio}irrl-i4l—ﬁme%%%?ﬁgiln%-g/lﬁj—%;-(triﬂuoromethyl)-1H—indol—2—ol

15 hydrochloride;
2-Hydroxy-3-{5-[(4-methylpiperazin- 1-yl)sulfonyl]pyridin-2-yl }-1 H-indole-6-carbonitrile
hydrochloride;

N-[(1-Ethylpyrrolidin-2-yl)methyl]-6-(2-hydroxy-5-nitro- 1 H-indol-3-yl)nicotinamide
hydrochloride;

20 6-(2-Hydroxy-5-nitro-1H-indol-3-yl)-N-(2-morpholin-4-ylethyl)nicotinamide
hydrochloride;
6-(2-Hydroxy-5-nitro-1H-indol-3-yl)-N-methyl-N-(1-methylpiperidin-4-yl)nicotinamide
hydrochloride;
5-Nitro-3-{5-[(4-pyrrolidin-1-ylpiperidin-1-yl)carbonyl]pyridin-2-yl }-1 H-indol-2-ol

25 hydrochloride;
3-(5-{[3-(Dimethylamino)pyrrolidin- 1-yl]Jcarbonyl } pyridin-2-yl)-5-nitro- 1 H-indol-2-ol
hydrochloride;
N-[2-(Dimethylamino)-1-methylethyl]-6-(2-hydroxy-5-nitro-1H-indol-3-yl)nicotinamide
hydrochloride;

30 6-(2-Hydroxy-5-nitro-1H-indol-3-yl)-N-(2-pyrollindin-1-ylethyl)nicotinamide fumarate;
3-{5-[(4-Methylpiperazin-1-yl)carbonyl]pyridin-2-yl }-5-nitro-1H-indol-2-ol

fumarate;



5- Brono- 3-[ 5- (nor phol i n-4-yl met hyl ) pyridi n-2-yl]-1Hindol -2-0
hydr ochl ori de;

5, 6- Di br own-03/4B185% nor phol i n- 4-yl net hyl ) pyri di n-2-yl ] - 1H i mdalSEB3/0i508
hydrochl oride; 30
3-Fluoro-3-[5-(nDrphoIin-4-y|nethyl)pyggdin-2-y|]-2-oxoindoline-6-carbonitr
ile hydrochloride; W 03/082853 PCT/ SEO3/ 00508 94 3- {

5 [(4 Benzyl pi per azi n- I-yI)squonyI]pyridin 2-yl

hydr g - |
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car boni t ré-(BChytb-Dhyl ikl de-ifdoR3 dNansth3-§-(2- pyrrohdm 1-ylethyl)pyridine-3-
5-[(4-1isopropyl pi perazi n- 1-yl )sul fonyl ] pyridin-2-yl }-1H i ndol e-5-

car boni t rsuﬂf@nm@ﬁ&qushioa@e 3-
_5 2[ g;} dﬁ)% 5‘])_ ﬁ](g%:hgaé % g{r%o??-l\ﬁ)l J-Ny[z };gflpgbé%{ﬁﬁ]mr%)ethyl]pyrldme -3-sulfonamide
3- [ 5- (dvbrfiahmtdter- 4- yI rrethyl)pyrldln 2- yI] 5-pyridin-3-yl-1 Hindol-2-0l; 10

ﬁy ([jfof:wr‘? Q(;lgly:gno4 y r(}xgylll-} Pr}/dro yrB 1% [¥ (lilmethyr]ar%pnogethl]-H?Ftil)qdyrldme gl

5-(2- Furygu)fogar[lﬁre(fgfgmkpl i n-4-yl met hyl) pyridin-2-yl]-1Hindol - 2- ol
hydrochl oride; 3-13-B rono-5- [(4-nethylpiperazin- | -yl)sulfonyl]

pyri di n- 26-(4- C}'an(sz-r]mydmyilH-hnd@t}é{y-l)sz[l-etlhyuxycr@hﬂmril -flomethyl]pyridine-3-
3-[5-(Mor | i n-4- rrehyl)pyridin-2-y|]-5-(trif|uororrethyl)-ll—l—indoI-2-oI
15 hydr OC%F@P?IB@E oxy-3- {

5- [(41d“3tilﬂyﬂfd%?fﬁﬁmﬁ'ﬂm&ﬂh}ﬁllhfdPMbierfyl)@hlmor%d}pbrrl}hn-ﬂ-yl} -1H-indole-5-
H i ndol e-6-carbonitrile hydrochl ori de;
N- [ (1- Et heprsypitiridst fumagales y| net hyl | - 6- (2- hydr oxy- 5-ni tro- 1H-i ndol - 3-yl ) ni cot i

nam de t
H i ndol - g_)/ g{y?&}%pjztsgﬁn ll?qg? ﬁfylﬁ?’t@fl ﬂﬁ/)sr%hggt)fl lﬂl lngIC bonllﬁtflor’ i de;
6- ( 2- Hy dr »X§{&-Methylpiperazin- 1-yl)sulfonyl]lpyridin-2-yl }-5-(2-methyl- 1 ,3-thiazol-4-yl)-1H-

| H-i ndol Y. N-net hyl - N-(1- rrethylplperldln4y|)n|cot|namde
hydr ochl dPF]@e%‘Olsth?f orle; (5[ (4-pyrrolidin- | -ylpiperidin- |-

-yl) ey b°3‘¥51[@1¥Meﬂiyiblﬁer){£1n}1 _ylsulfoh PMiiR)ridi-8ly1}-5-(1,3-thiazol-4-y1)-1H-indol-2-ol
fumarate;
3-{5-[(4-Methylpiperazin-1-yl)sulfonyl]pyridin-2-yl}-5-(1,3-oxazol-5-yl)-1H-indol-2-ol;
3-[5-(Morpholin-4-ylmethyl)pyridin-2-yl]-5-nitro- 1 H-indol-2-ol hydrochloride.

20  10. A pharmaceutical formulation comprising as active ingredient a therapeutically
effective amount of a compound according to any one of claims 1 to 9 in association with

pharmaceutically acceptable carriers or diluents.

11. The pharmaceutical formulation according to claim 10 for use in the prevention and/or

25 treatment of conditions associated with glycogen synthase kinase-3.
12. A compound as defined in any one of claims 1 to 9 for use in therapy.
13. Use of a compound according to any one of claims 1 to 9 in the manufacture of a

30  medicament for prevention and/or treatment of conditions associated with glycogen

synthase kinase-3.



25 hydrochl oride; 3-(5- { [3-(Di nethyl am no)pyrrolidin-1-yl]carbonyl
}pyridin-2-yl)-5-nitro-|1 Hindol-2-ol hydrochloride;

N-[ 2- ( Di meDlglosassno) - 1- met hyl et hyl ] - 6- ( 2- hydr oxy- 5- ni t r o- PCT/SE03/00508

H i ndol -3-yl ) nicoti nam de hydrochloride; 30 6-(2-Hydroxy-5-nitro-1

Hindol -3-yl)-N-(2-pyrollindin- | -ylekRyl)nicotinam de fumarate; 3-15 -

[ (4- Met hyl pi perazin- 1 -yl)carbonyllpyridin-2-yl 1-5 -nitro- | Hindol-2-ol
fumarate; WD 03/ 082853 PCT/ SE03/ 00508 95 6-(5- Cyano- 2- hydroxy-1

Ig‘ '( gd((),\l/aslé)&/ ys%%é gé(tggﬁl[n%l aicgé)rﬁfn]g'tx laﬁ§ BM& ?)Pélgi%si lnt%rg iq‘%hé ARG fite of a
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6- ( 5- Cyanfs nfﬁ}bﬁ Bisgaserrontiemporg] Jementio Pagkingonisyd s %M%ﬂqwﬂm. ne- 3- su

| f onam d Y,

[ 2- (di rreﬁ])‘}?p am no?attant?’hy ?é{]ﬂggt ﬁg% Sisr i glﬁi%%)%la&dlﬁ_e?%ﬁig%ﬂ%e% lﬁar at e;

6- ( 5- Gy anmtliblbgielk ardydeinebkia poigilist&ayl ) - N-[ (1- et hyl pyrrol i di n-2-yl) net hyl ]
pyri di ne-3- sul fonam de fumarate; 10

2- Hydr oxy-3-{5-[ (4-nmet hyl -1, 4-di azepan- 1-yl ) sul fonyl ] pyri di n-2-yl }-1Hi ndol

e-5- car b@UsE 'ot & c@c)ﬁ’lﬁ&hﬂta%cordmg to claim 14, wherein the disease is Alzheimer’s Disease.
2- Hydr oxy- 3-[ 5- ( nor pho yl sul fonyl ) pyridin-2-yl]-1

H-i ndol e-5-carbonitrile; 3-

5-[ (4- Met ' 1-
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15
17. Use of a compound according to any one of claims 1 to 9 in the manufacture of a
medicament for prevention and/or treatment of predemented states, Mild Cognitive
Impairment, Age-Associated Memory Impairment, Age-Related Cognitive Decline,
Cognitive Impairement No Dementia, mild cognitive decline, mild neurocognitive decline,

20  Late-Life Forgetfulness, memory impairment and cognitive impairment, vascular
dementia, dementia with Lewy bodies, Frontotemporal dementia and androgenetic

alopecia.

18. A method of prevention and/or treatment of conditions associated with glycogen
25 synthase kinase-3, comprising administrering to a mammal, including man in need of such
prevention and/or treatment, a therapeutically effective amount of a compound of formula

Ia or Ib as defined in any one of claims 1 to 9.

19. A method of prevention and/or treatment of dementia, Alzheimer’s Disease,
30  Parkinson’s Disease, Frontotemporal dementia Parkinson’s Type, Parkinson dementia
complex of Guam, HIV dementia, diseases with associated neurofibrillar tangle

pathologies and dementia pugilistica, comprising administrering to a mammal, including



pharmaceutically acceptable carriers or diluents. 11. The pharnmaceuti cal
formul ati on according to claim 10 for use in the prevention and/or 25

t r eat mentwofo3ossds t i ons associ ated with gl ycogen synt hasepkirrsasgoi308 12. A
conmpound as defined in any one of clains 1 to 9 for use in therapy. 13. Use
of a conpound according to any one of ghains 1 to 9 in the manufacture of a
30 nedi canent for prevention and/or treatnent of conditions associated with
gl ycogen synthase ki nase-3. WO 03/082853 PCT/ SE03/ 00508 96 14. Use of a
conpound rdi i .1, Af a

rod camoritif By tecdSe SRR ANG, Sharfl Eirleh, A hepblhilels FRANAERF o

Di sease, cdigiokihdedforsuli laeaadb as Hefimddah anp onabdf daimsnt ios. Par ki nson' s Type,
Par ki nson denentia conplex of Guam H V denentia, diseases with associated
neurofibrillar tangle 5 pathol ogies and denentia pugilistica. 15. Use of a
conpound #¢GRE dielthd R cidfg o Eim YOS AERir (e dfleseas Ri13iALZNBIsERE. S Di sease.
16. Use of a conpound according to any one of clains 1 to 9 In the

manuf acture of a 10 nedi canent for prevention and/or treatnent of
anyotrophic |ateral .sclerosis, corticobasal degeneration, Down.syndrone,
it i ngt ot & BPBad of Brey G s deaogt Bt Ry A cuier 5 GpsBo Sy csbasal

supr anucl &3endakcty DoRrCyndrohieS ERAEngtHh’S AL IpbltefcePha8@S fark b okR, head
trauma and ot her chroni ¢ neurodegenerative di seases, Bipolar D sease,

af f ect i veprdgreeniviesupranudiepr ety Bivk’ sRiseasedNicarainn-Pidog Pisensee sttksohesdr s, hai r

I d ' di ' 15 17. Use. . : '
any_ one. of LR Pk T e OB e RERRR R et o

and/ okp t r @&pta¥Eioh, whizppesiabdicaivetdidotders, Malrdodsgd cbhtyRepti vidaedio®Rivh,
Age- Associ ated Menory | npairnment, Age-Related Cognitive Decline, Cognitive
| mpai r e et INBAdEHRisEerIRg tod teayAtal incdudieg Map dn negd of sHelpPSEYYIoNaNgMEr

mpa 1 merTAb Bl el e S o OP Sorh SRR TR AL G,
denenti a iandy aneobdeinet I © 9.al opeci a. 18. A nethod of prevention and/or
treatment of conditions associated with g!_ygggen
15 22. A method of prevention and/or treatment of predemented states, Mild Cognitive
Impairment, Age-Associated Memory Impairment, Age-Related Cognitive Decline,
Cognitive Impairement No Dementia, mild cognitive decline, mild neurocognitive decline,
Late-Life Forgetfulness, memory impairment and cognitive impairment, vascular
dementia, dementia with Lewy bodies, Frontotemporal dementia and androgenetic
20  alopecia, comprising administrering to a mammal, including man in need of such

prevention and/or treatment, a therapeutically effective amount of a compound of formula

Ia or Ib as defined in any one of claims 1 to 9.

23. A process for the preparation of a compound of formula Ia according to claim 1,

25 comprising:

a) reacting a compound of formula B (XV, XVIII, XVIIIa, XXI, XXIII), wherein L'isa
leaving group such as halogen, e.g. fluorine, chlorine or bromine, with a compound of
formula C (e.g. compounds of formula III, V, IX, XII, XIII); wherein R', R? and m are as

30  defined in claim 1, to form a compound of formula Ia;



25 synt hase ki nase-3, conprising admnistrering to a manmal, including man
in need of such prevention and/or treatnent, a therapeutically effective
anount ofwe ocosgsszaind of fornmula la or Ib as defined i n amgTemes/aSoc] ai ns 1
to 9. 19. A nethod of prevention and/or treatnent of denentia, Al zheinmer's
Di sease, 30 Parkinson's Disease, Frontaggenporal denentia Parkinson's Type,
Par ki nson denentia conplex of Guam HV denentia, diseases with associated
neurofibrillar tangle pathol ogies and denentia pugilistica, conprising
adm ni strering to a mammal , including WO 03/082853 PCT/ SE03/ 00508 _,97 man
in need of such prevention and/or treatnment, a therap i cA ef Pecti ve
anount of a conpound of formula la or Ib as defined In'@ '
to 9. 20. The method according to claim 19, wherein the diSease i
Al zhei mer's Disefise. 5 21. A nethod of prfevention and/or treat

anyotrophic | ate sclerosis, cortjegbasdl degeneration, Downlsyndtone,
Hunt i ngt ony , pagtenc el & parkinsonism , progressive
supranucl@gﬁn Pic&Fs Di ggg@e, “Prck's Di sea®) head

trauma and ot her—¢hroni ¢ neurodegenerati ve di seases, Bipol ar Bisedse,
affective disorders, 10 depression, schizophrenia, cognitive disorders,

hair | oss and d®itraceptive nedication(C) conprising administrer{lay to a
manmal , i ncluding man in need of such prevention and/or treatnent, a
therapeutically effective anmount of a conpound of fornmula la or |Ib as
defined inmnapproprigteablvehwdt ABerhpdratutt betweet?+10° @reiidheIb001C; pr event i on and/ or
treatnment of predenented states, MId Cognitive Inpairnent, Age-Associated
Menory | npai rnent, Age-Rel ated Cognitive Decline, Cognitive |npairenent No
Denent i a, b)%é&'in%g%h'&}oﬂﬁd BeRLhRE XXY! SnasHT 60Nkt deGhidie, dibfircki T e

For get f ul fess, nory 1 npal rnent and cognitive |np§%rne t, vascul ar

denent i a, ordeomine] withiatchmipewyd diofditesla G-teom tcotmpopadsalf formmBaiilaV ahX, X1I,

androgenetic 20 al gpeci a,. conprisi.ng, adni.nistrering to a |, . including
mn 1 neSHUpterrn R aE it AT ARINGH Ptk hisHiorma toReP Lo eRt
effective anount of a conpound of formula la or Ib as defined in any one of
clainms 1 to 9. 23. A process for the preparation of a conpoung of formul a

la according to claiml, o 2 A
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R

(XXV) (®)) (Ia)
in an appropriate solvent at a temperature between +10 °C and +150 °C;

15 c¢) reacting a compound of formula XXVII, wherein R* is C, salkyl, with the appropriate

amine HNR*R®, to form a compound of formula Ia;



25 conprising: a) reacting a conpound of formula B (XV, XVIlI, XVIlla, XX,
XXI'11), wherein L1 is a |eaving group such as hal ogen, e.g. fluorine,

chl ori ne wp obrogasshe, with a conpound of formula C (e.g. eompsausiasoof
formula I'll, V, I X X, XIll); wherein R, R2 and mare as 30 defined in
claiml, to forma conpound of formlagha; WO 03/082853 PCT/ SE03/ 00508 98
1 ( RNRLR OH 2(RR tP+(RmMO(R3) P (B) (C (la) in an
appropriate solvent at a tenperature between +10 C and +150 C, 5 b)

reacti ng"a/corrpound of .formula XXV, wherein hal gws hal ogen, e.g. fluorine,

chl orine ne, RV th a conpo mul.& C (e.g. conpounds of
formul a I(F?av U(Ing)

bron
,m, Ml |, XI11); wher &% g 'o and m are as defined in
claiml to fory.a nd of fornula |a) Rl halo )m\ N'0O Rl H N
+ (R)mMON N R5 (?

i R4 N_ RS (XXV) ( in an appropriate

sol vent at a tenperfturdf between +10 C and +180 cH 15 C) reacting a
conpound of fornupeE XXVII, wherein R4 is C1%6al Kyl , with the appropriate 4
5 .

=0

XXVIID) (Ia)

5  carried out by:
i) the reaction of the compound of formula XXVII with the appropriate amine R*R°NH in
a suitable solvent in the presence of a suitable reagent at a reaction temperature between 0

.+ °C and reflux, or;
1o i1) the reaction of the compound of formula XXVII with the appropriate amine R*R’NH
neat or in a suitable solvent with or without a suitable base at a temperature between -20

°C and +150 °C;

d) reduction of the N-oxide in the compound of formula XXVIII to form a compound of

15 formula Ia;

20

25



am ne HNRR,

to forma conmpound of formula Ia; WO 03/082853 PCT/ SE03/ 00508

9 1 ~~R)mn (R)YMNRH HN->/ N I ~1 4 OONR'4R5 R (XXVII)
(la) 5 cworosessssit by: i) the reaction of the conpound ofPCTENRIOEKXVI |
with the appropriate amne RARSNH in a suitable solvent in the presence of
a suitable reagent at a reaction terrper@bure between 0 C and reflux, or;

10 ii1) the reaction of the conmpound of

ormula XXVII with the appropriate

am ne RARSNH neat or in a suitable solvent with or without a suitable base
at a tenperature between -20 C and +150 C, d) reduction of the N-oxide in
t he conpound of forrmula XXVIII to forma conpound of 15 fornmula la; 20 25
WD 03/ 082853 PCT/ SE03/00508 100 RR ( RN (R2)mN ,H CsH

R ) R

(R N (R N
/H /H
20 ok

o

~ - N

G — )

= p

N—R’ N—R’
R* R* 10

(XXVIII) (Ia)

by using a suitable reagent in a suitable solvent at a temperature between 0 °C and 4100

15 °C.

24. A process for the preparation of a compound of formula Ib according to claim 1,

comprising:

20  fluorinating a compound of formula Ia to form a compound of formula Ib;

25

1

2 R 2 R
V7 O\ 0O
H = F
=~ °N s~ N
R R
(RY); . I (RY); ~ |
(Ia) (Ib)

in an appropriate solvent in the presence of a suitable fluorinating reagent and a suitable

base at a reaction temperature between -40 °C and +80 °C.



O+N~p -~V N NRSE NR5 R R 10 (XXVIIl) (la) by using a suitable reagent
in a suitable solvent at a tenperature between 0 C and-+100 15 C. 24. A
process fwp oBlog2sps eparati on of a conpound of formula |Ib aecarsabsigsoe cl ai m
1, conprising: 20 fluorinating a conmpound of fornula la to forma conpound
of formula Ib; 11 (RYMNR (R)MN Rjopf H(R3)n N (R3)" N (la) (Ib) 25
I n an appropriate solvent in the presence of a suitable fluorinating
reagent and a suitable base at a reaction tenperature between -40 C and
+80 C. WD 03/082853 PCT/ SE03/ 00508 101 25. A conpound according to fornul a
XXV Halo O NC5~, 5 (R3)n (XXV) wherein: Halo is halogen; R3 is

sel ected from hal ogen, nitro, Cl-6al kyl, fluoronethyl,

25. A compound according to formula XXV

Halo

(XXV)
wherein:
Halo is halogen; R%is selected from halogen, nitro, C;-galkyl, fluoromethyl,
difluoromethyl, trifluoromethyl, fluoromethoxy, difluoromethoxy, trifluoromethoxy, OC;.
10 alkyNR'R’, Coealkylcyano, CoalkylCONR'R, Co.salkyl(SO2)NR'R’, CygalkyINR 'R’
and a group X'R°®, wherein X' is a direct bond, o, CONR'R®, SO.NR’R’, SG;R ' or
NR12R13 :R’, R’ and R'? each independently are hydrogen or C,.salkyl; RS, RO R"and R
are Cop_qalkyl; R®is phenyl or a 5-, 6- or 7-membered heterocyclic group containing one or
two heteroatoms, selected independently from N, O and S, which heterocyclic group may
15 be saturated or unsaturated or said phenyl or 5-, 6- or 7-membered heterocyclic group may
optionally be fused with a 5- or 6-membered saturated or unsaturated ring containing
atoms selected independently from C, N, O and S and which phenyl or heterocyclic group
may be subtituted with one or two substituents selected from W; and RS is linked to R8,
R'%,R"' and R".
20

26. A compound according to claim 25, wherein R*is C.alkyINR*R>; and n is 1.

27. A compound which is
1-[(6-Chloropyridin-3-yl)methyl]-4-methylpiperazine;

25 2-Chloro-5-(morpholin-4-ylmethyl)pyridine 1-oxide;
2-Chloro-5-(pyrrolidin-1-ylmethyl)pyridine 1-oxide;
1-[(6-Chloro-1-oxidopyridin-3-yl)methyl]-4-methyl-1,4-diazepane;
2-Chloro-5-[(4-pyrrolidin-1-ylpiperidin-1-yl)methyl]pyridine 1-oxide;



di fluoronethyl, trifluoronethyl, fluoronethoxy, difl uoronethoxy,
trifluoronethoxy, OCL_ 10 6al kyl NRAR5, CO_6al kyl cyano, CO_6al ky1CONRARS,
CO_6al kyl wB@)s#R45, Cl _6al kKyINRARS and a. group X R6, . wh@CESE3H0050% a
direct bond; 0, CO NR7R8, SO2NRIOR10,, SUor,, NR12R13; R7, R9 and R 2 each
mdependently are hydrogen or O _3al kyI1 R8, RO, R' and R13 are

CO_4dal kyl; R6 is phenyl or a 5-, 6- 9 nmenber ed heterocyclic group

cont ai ning one or two heteroatom; sel ected independently fromN, 0 and S,

e e B B R TRy B B P R 0 o 5““? Ve

5- or 6 METHRT 68 - [BA et ffiny ?fhéth idindDogiddL ai ning atons sel ected
i ndependently from C, haﬂ ge and aﬁl}i%gh phenyl or heterocyclic group

may be sulbf(ﬁtthél@ lmiolﬂldobﬁéh’@rﬁ leetbﬂﬂrﬁrtﬁheulélﬂ?ﬁs?f@meect ed fromW and R6 is

wher e - FaECrFoRL KRt 33 e RGN ARERE LA b Bl e
1-[( 6-5C|"I|3)[[061!Dhldib-rl @n&dp)yﬁﬁtnhy b])n&th}@](éthj/lmmbﬁibpﬁhﬁcmtrﬂE
ZChIorOS% phol i n-4 }/ pyridine 1-0

2- Chl or o-M( ﬂﬂqrebwvh-ﬁ!r @r%rﬂ;lr?’w?ny(ﬂidﬁéwl)&aﬂ%l Nngthglagingr o- |
- oxi d
ZO)C(:IhI g%r’gqi@ﬁﬁ%‘”o |d(}}6k1]-“1lﬁyl ?peryﬁ (glﬁﬂﬁ%ﬂﬁ?fﬁ'rﬁ‘%}?&”ﬁe "1- oxi de; WO

03/ 082853V-FP(6TCE]6&8/1Q)@5E@yridj63 ﬂ)xﬁlétﬁyH}NmedayHN—phenylannne

- oxi dopyr N, N- di et h rolidin-3-am ne;

2- Chl or o- %?‘ﬁeﬁ‘ ﬁi}‘ﬁ%}%‘g%‘%ﬂQ{ORY ﬁ\iﬂ%ﬁe] pyridine 1-oxi de; -[ (6-Chl oro-
I - OXIodoszt:hmr&sany Hem%/tl;lh}dér]dlﬂf‘lpﬁﬁﬂé’th 3@%&% Nexidd; [ (6- Chl or o- !

- oxi dopyridi n-3-y 2-nitro-4-"(trifluoronethyl)phenyl] pi perazine;
5 3-[[(6 Iﬂﬁ(ﬁefblom-émxcji@pymdldt%ymyﬂhyﬁﬂhyﬂ]ﬂ(l@b’hm-r)laﬂwha]lm opanenitrile;

N- (4- Chl nz oXi ridin-3-yl)nethyl]-N nmethyl am ne;
N- E (6- Cho%ggﬁ)r?% @?fp&SB{?‘F 'é{}%quﬁgﬂ}ﬁrﬂ%qeh&)?&ﬁ- (2- furgl 3ret hy?/)] N- et hyl>/am ne;
N-[ (6-Chl or o- - oxi dopyri di n-3-yl ) et hyl ] - N- et hyl - N- phenyl am ne;
5- (Azeti di n-| -yI met hyl ) - 2-chl oropyri di ne 1-oxi de;

IS

28. A compound according to formula B (XV, XVIII, XVIIIa XXI, XXIII)

(R);
(B)

20  wherein P represents a 5- or 6-membered heteroaromatic ring containing one or two
heteroatoms selected independently from N, O and S of which at least one atom is selected
from nitrogen and L' is a leaving group such as a halogen e.g. fluorine, chlorine or
bromine; wherein R3is selected from halogen, nitro, C,-¢alkyl, fluoromethyl,
difluoromethyl, trifluoromethyl, fluoromethoxy, difluoromethoxy, trifluoromethoxy, OC,.

25 galkyINR*R®, Cy.ealkylcyano, Co.salkylICONR*R®, Cy.alkyl(SO,)NR'R’, Cq salkyINR‘R’
and a group X'R®, wherein X' is a direct bond, O, CONR'R?, SO,NR’R'’, SO.R'" or
NR'’R"; R’, R”and R"? each independently are hydrogen or C).salkyl; R: R', R"and R"
are Co.qalkyl; R®is phenyl or a 5-, 6- or 7-membered heterocyclic group containing one or

two heteroatoms, selected independently from N, O and S, which heterocyclic group may



i0o 2-Chloro-5-[(3-nethyl pi peridin-1-yl)nethyl]pyridine 1-oxi de;
N-[(6-Chloro- | -oxidopyridin-3-yl)nethyl]-Ncycl ohexyl -N-nethyl am ne;

2- Chl or o-wo(mpiopmss di n- 1-yl met hyl ) pyri di ne 1-oxi de; 15 28. PATSENR@SNLI
according to formula B (XV, XVIIl, XVIlla XXI, XXIll) L (R3) Pn (B) 20
wherein P represents a 5- or 6-nenberedgpheteroaromatic ring containing one
or two heteroatons sel ected independently fromN, 0 and S of which at

| east one atomis selected fromnitrogen and L' is a |eaving group such as

a hal ogen, S stag.lrat]é{:%x? {lsr{asPEl;rlﬁltgg l?llp srailcl1 ghe%r lnort%ﬁr Oén d&eT m‘é@x% 1% eﬁo 2lic ro%f} from

hal ogen, Ti uor fl uoroneth ri t hyl ,

f I uor omet esallydbd fused witktalsoxy 6- rﬁdmﬁdrummﬁebcoxynsamed 2in ﬁaht&mluig%RS
CO_6al kyl cyano, C0_6al ky1CONR4AR5, CO Gml (802) NR4R5 Co 6a| ky1NRARS5 and
a group >eifmss seiersecindependeutlyafrom G Y. O %@Wm@ gIEPR" or

R0, R a1 ORI gRE By N RSET, e g ffg*ﬁd\???‘?%‘.‘@%r‘ﬁ%??}i%%rled%

heteroacyclki cRYmodig'tont ai ni ng one or two heteroatons, selected
i ndependently fromN, 0 and S, which heterocyclic group may WO 03/ 082853
PCT/ SE03/ 00508 103 be saturated or unsaturated or said phenyl or 5-, 6- or

7- menber :% el e |ab&r@1rnglt'(5)clﬁ'ﬁﬂ 28 QPrQRF ik % ﬂ?ﬁdf{k%?@gfﬁhﬁ&ln@nég al L' is

6- menber saturated or aturated ring containj ng ons sel ected
i ndependeniehying gompGHciNgs DhalogknS. gretilonine cwherhiarR ) is eeledtest flomdSicl i ¢ gr oup

nmay be subti 44 substitye 4elec ed fromW and R6 is
| i nked t o él(éﬁg ¥Oggﬁﬁgﬁ5§®)§ .a"%géo‘ﬁﬂﬂ%'m nd ccording to clai m 28,
wherein Pis a pyridine or pyrimdine ring and L' is a |leaving group such

as a Iral ogen e.g. chlorine; wherein R3 is selected from CO_ 6al ky1CONRARS,
CO_6al kyl 30669ddremEd arhich(®. 6al kyl NR4R5; n is 1. 10

2-Chloro-N-[2-(dimethylamino)ethyl}isonicotinamide;
1-(2-Chloroisonicotinoyl)-4-methylpiperazine;
6—Ch10ro—N—[2-(dimethylamino)ethyl]-N—methylnicotinamide;

15 4 2-[(6-Chloropyrimidin-4-yl)oxy]etflyl }morpholine;
1-Benzyl-4-[(6-chloropyridine-3-yl)sulfonyl]piperazine;
1-[(6-Chloropyridin-3-yl)sulfonyl]-4-(3-methylbutyl)piperazine;
1-[(6-Chloropyridin-3-yl)sulfonyl]-4-isopropylpiperazine;
1-[(6-Chloropyridin-3-yl)sulfonyl]-4-ethylpiperazine;

20 1-[(5-Bromo-6-chloropyridin-3-yl)sulfonyl]-4-methylpiperazine;
6-Chloro-N-methyl-N-(2-pyrrolidin-1-ylethyl)pyridine-3-sulfonamide;
6-Chloro-N-[2-(dimethylamino)ethyl]pyridine-3-sulfonamide;
6-Chloro-N-[2-(dimethylamino)ethyl]-N-ethylpyridine-3-sulfonamide;
6-Chloro-N-[(1-ethylpyrrolidin-2-yl)methyl]pyridine-3-sulfonamide;

25 1-[(6-Chloropyridin-3-yl)sulfonyl]-4-methyl-1,4-diazepane;
4-[(6-Chloropyridin-3-yl)sulfonyl]Jmorpholine;

30



30. A conpound which is 2-Chloro-N

[ 2- (di net hyl am no) et hyl ]i soni coti nam de;

1- ( 2- Chl owoiososissdt i noyl ) - 4- met hyl pi perazi ne;  6- Chl or o- NPCT/SE03/00508

[ 2- (di met hyl ami no) et hyl ] - N-nmet hyl ni cotinam de; is

4-{2-[(6-Chl oropyri m di n-4-yl)oxy] et hyljgynor phol i ne;

1- Benzyl - 4-[ (6- chl oropyri di ne- 3-yl ) sul fonyl ] pi per azi ne;

(6-Chl oropyridin-3-yl)sul fonyl]-4-(3-methyl butyl) pi perazi ne;

(6-Chlpr i di - : -A-i r i Zi ne;

(o i o onairifhadechlBithe R G IR G BN, RATR ! S

(5- Brono- 6-chl oropyri di n- 3-yl ) sul fonyl | - 4- met hyl pi per azi ne;

Chl oro- N-net hyl - N- (2-pyrrolidin-1-ylethyl)pyridine-3-sul fonam de;

Chl oro-N- [2-(di nethyl am no)ethyl] pfﬂi di ne-3 -sul fonam de;

Chl oro-N-[ 2- (di met hyl am no) et h N-@} hyl pyri di ne-3-sul fonam de;
ChIoro-N-[(l-ethyIpyrroliﬁfg% t yridi ne- 3-sul fonam de; 25

[ (6-Chl oropyridin-3-yl)su yI=1, 4- di azepane;

[ (6-Chl oropyridi n-3-yl)sul fonyl rpholine; 30 WD 03/082853

CT/ SE03/ 00508 104 31. A conpoundﬁiscording to formula C (111, V, IX XI,
XIll) R NRYmO (O 5 whereini™R 1is hydrogen; R2 is selected from
hal ogen, whdre@:; C -6al kyl, fluoronethyl, difluoronethyl, trifluoronethyl,
fl uoronet hoxy, difluaronmethoxy, trifluoronethoxy, OCL_6al kylNRARS, Co_

6al kyl cyafois hedrogemi&; IW,rOIwgmpk,wlqr@@ummsl,uoeag@aylkQIINthbﬂd a

group X i I i 1SRG N 41§&)%R or

NR 2R 3; g?“ Owéé&gnq@?}g&ggéﬂ %ﬁ%g@%@gm’ﬁ?ﬂar eﬁﬁgsg’? ngé)ﬁl'%r %I%R ,al’kyl ; R,

R10, R' apatkyRyan@@.caRyHzOKRIR®, BSallsyl(STBMYRR’, CysalkyINR*R® and a group X'R°,
wherein X' is a direct bond, O, CONR'R®, SO,NR’R'’, SO.R"' or NR?R"*; R7, R? and R"?

1
1
1
1
6
6
6
6
1
4
P

10 each independently are hydrogen or Cj.salkyl; R® R'®, R'' and R"? are Cy.4alkyl; R%is phenyl
or a 5-, 6- or 7-membered heterocyclic group containing one or two heteroatoms, selected
independently from N, O ahd S, w:hich heterocyclic gf(>up may be saturated or unsaturated . .
or said phenyl or 5-, 6- or 7-membered heterocyclic group may optionally be fused with a 5-
or 6-membered saturated or unsaturated ring containing atoms selected independently from

151 C, N, O and S and which phenyl or heterocyclic group may be subtituted with one or two

substituents selected from W; and R® is linked to R®, R'®, R and R"®.

32. A compound accrding to claim 31, wherein R' is hydrogen; R? is selected from halogen
20 and a group X'R®, wherein X' is a direct bond; R%is a 5- or 6-membered heterocyclic group

containing one or two heteroatoms, selected independently from N, O and S; mis 1 or 2.

33. A compound which is:
5,6-Dibromo-1,3-dihydroindol-2-one;

25 5-Pyridin-3-yl-1,3-dihydro-2H-indol-2-one;
5-Thien-2-yl-1,3-dihydro-2H-indol-2-one;
5-(2-Furyl)-1,3-dihydro-2H-indol-2-one;
5-(1,3-Oxazol-5-yl)-1,3-dihydro-2 H-indol-2-one;
5-(1,3-Thiazol-4-yl)-1,3-dihydro-2 H-indol-2-one;



or a 5--, 6- or 7-menbered heterocyclic group containing one or two

het eroat ons, selected independently fromN, O and S, which heterocyclic
group naywbe3ssisss at ed or unsaturated or said phenyl or PCI/SE03/00508

7- menbered heterocyclic group may optionally be fused with a 5- or

6- menbered saturated or unsaturated ri ggSCont ai ning atons sel ected

i ndependently fromis C, N, 0 and S and whi ch phenyl or heterocyclic group
may be subtituted with one or two substituents selected fromW and R6 is

i nked to: B8 1 Riand 4 R13, 232 o=ty gl accrding to claim31, wherein
R is hygbr ?;Iédﬁ%’ﬁgn%gpéﬁbz&%(ﬁ@ﬁ?\%g%gﬁpgfgg’and a group X R6, wherein

X is adirect bond; R6 is a 5- or 6-nenbered heterocyclic group

cont ai ning one or two heteroatons, selected i ndependently fromN, 0 and S
inis 1 of A comppundaceaiding tRifamulaXX¥Il 5 6. Di br omo-

1, 3-di hydroi ndol - 2-one; 25 5-Pyridin-3-yl- 1,3-di hydro-2Hi ndol - 2-one;
5-Thi en-2-yl - 1, 3-di hydro-2H-i ndol - 2-one; 5-(2-Furyl)-

1, 3-di hydr o- 2Hi ndol - 2- one; R’

5- (1, 3- Oxazol - 5/, di ydr o- 2Hi ndol - 2- one;

5- (1, 3-Thi azol - 4-yl - di\nydr o- 2H-i ndol - 2- one; WO 03/ 082853

PCT/ SE03/ 00508 105 Tl - 1, 3-t hiazol -4-yl)-

3

. A conpound according to formula XXVI1 R
R (XXVI 1)

0”9
4
s R

(XXVII)

wherein R' is hydrogen; R?is selected from halogen, witro, C;-galkyl, fluoromethyl,
difluoromethyl, triﬂubromethyl, fluoromethoxy, difluoromethoxy, trifluoromethoxy, OC,;.

10 salkyINR*R®, Co.ealkylcyano, Co.salkylICONR'R’, Cy.6alkyl(SO2)NR'R’, Cy.alkyINR*R’
and a group X'R®, wherein X' is a direct bond, O, CONR'R?, SO,NR’R"’, SO,R"! or
NR'?R'?; R”, R? and R" each independently are hydrogen or C,.salkyl; R R'", R"and R"
are Cyp.4alkyl; RCis phenyl or a 5-, 6- or 7-membered heterocyclic group containing one or
two heteroatoms, selected independently from N, O and S, which heterocyclic group may

15 be saturated or unsaturated or said phenyl or 5-, 6- or 7-membered heterocyclic group may
optionally be fused with a 5- or 6-membered saturated or unsaturated ring containing
atoms selected independently from C, N, O and S and which phenyl or heterocyclic group
may be subtituted with one or two substituents selected from W; and R is linked to R8,
R'% R'"and R".

20
35. A compound according to claim 34, wherein R' is hydrogen; R is selected from nitro

and cyano; mis 1.

36. A compound which is
25 Ethyl 6-(2-hydroxy-5-nitro-1H-indol-3-yl)nicotinate;



wherein R is hydrogen; R2 is selected from halogen; 'tiit:ro, Cl-6alkyl,
fluorornethyl, difluoronethyl, trifluoronethyl, fl uoronethoxy,

di f | uor ormwDleNg2853 ri f |1 uor omet hoxy, OCl1_ 10 6al kyl NRAR5, CRCEsIER3/00GYENO,
CO_6al kyl CONRAR5, C0_6al kyl (SO2) NRARS, C 6alkylNR4ARS5 and a group X R6,
wherein X is a direct bond, 0, CONR7R§;oSOZNROR10, SCZR' or NRIZR13; R7,
RO and R12 each independently are hydrogen or Cl.3al kyl; R8, R10, R' and
R 3 are C0_4alkyl; R6 is phenyl or a 5-, 6- or 7-nmenbered heterocyclic
group co | Y WO teroat Qns,..sel ected i ndependently fromN, O
and S, mﬁrwﬁitgﬁln%g‘?}éf%g’%?? 8%%‘%%%“@?%@“‘68“%3a%’ur ated or unsaturated or said
phenyl orasa-freetas®br 4 sdieibeod het erocyclic group may optionally be fused
with a 5- or 6-nenbered saturated or unsaturated ring containing atons
sel ected independently fromC, N, O and S and whi ch phenyl or heterocyclic

gr oup e ﬁﬂ% i W substituents selected fromW and
R6 is | mé(%‘%o @h&ﬂg%gdl\‘}%w‘%)g@ﬁ]ﬁ%x% 35. A conpound according to claim
34, wherein R is hydrogen; R2 is selected fromnitro and cyano; mis 1.
36. A conpound which is 25 Ethyl,

6- ( 2- hydr oxy- 5- ni t 1,0- | HiRdol - CijI )ni cotinate; WO 03/082853 PCT/ SE03/ 00508
106 Et hyl 6-(2-hy@ﬁr angt 1 Hindol-3-yl)nicotinate; as a free base
or a salt thereof. 37.
N,H O NO N R5 R

4/

~ (XXVIII)

wherein R' is hydrogen; R?is selected from halogen, nitro, C,-¢alkyl, fluoromethyl,

10 difluoromethyl, trifluoromethyl, fluoromethoxy, difluoromethoxy, trifluoromethoxy, OC,;.
salkyINR*R’, Cyalkylcyano, Co.salkylICONRR’, Cy.salkyl(SO2)NR'R’, Co.salkyINR'R?
and a group X'R®, wherein X' is a direct bond, O, CONR’R?, SO,NR’R'®, SO,R"! or
NR'?R"; R”, R? and R'? each independently are hydrogen or Cj.salkyl; R® R'’, R' and R"
are Co.qalkyl; R%is phenyl or a 5-, 6- or 7-membered heterocyclic group containing one or

15 two heteroatoms, selected independently from N, O and S, which heterocyclic group may
be saturated or unsaturated or said phenyl or 5-, 6- or 7-membered heterocyclic group may
optionally be fused with a 5- or 6-membered saturated or unsaturated ring containing
atoms selected independently from C, N, O and S and which phenyl or heterocyclic group
may be subtituted with one or two substituents selected from W; and R® is linked to R®,

20 R'O, R''and R".

38. A compound according to claim 37, wherein R' is hydrogen; R?is a group X'RS,
wherein X' is a direct bond; R®is a 5- or 6-membered heterocyclic group containing one or

two heteroatoms, selected independently from N, O and S; mis 1



wherein.R is hydrogen; R2 is selected from hal ogen, nitro, Cl-6alkyl,
fluoronethyl, 10 difluoronmethyl, trifluoronethyl, fluoronethoxy,

di fl uoronwt)h]omyzsss rifluoromet hoxy, OoCl 6al kyl NR4R5 CO_ ealTksrhaysnd,
CO_6al ky1CONR4Rs, C0_6al kyl (SO2) NR4Rs, " C_6al kyl NR4Rs and a group X Re,
wherein X is a direct bond, O, CO\IR7R307SOZNR9R10 SO2R' or NR12R13; R7,
RO and R12 each independently are hydrogen or Cl.3alkyl; R3, RO, R 1 and
R 3 are Co_4dalkyl; R6 is phenyl or a 5-, 6- or 7-nmenbered heterocyclic
group containing one or is tw heteroatons, selected independently fromN,
0 and S, which heterocyclic group may be saturated or unsaturated or said
phenyl or395-Accﬁnpamndwmﬂniser ed het er ocycl i c group may optionally be fused

with a 5- ere or . rat ont at ons
sel ect ed %ﬁ{i@}ﬁl@g’g‘gﬁ ON opyt] f'b'h‘ygﬂ Fla]e:;r] ﬂet erocyclic
group mey. ﬁ@v@#ﬂ%hﬁ Y Oﬁﬁlemyﬁ)hl-%fﬁo{é‘gl&lm }%g@%ie tﬁlﬁﬁio‘?@hﬁd fromW and

R6 is Ilnkedto ound according to claim
37, wher ej-(2- RLIryﬂ)s3 b@f&no@bnhn-lzka/lmsthal)glr oxigopyrikin-2- wl/héHendoDQ -of;s a direct
bond R6 is s & 5tr or _6- q&@berﬁd het er ocycli c group containing one or two
het er oat b, "€e1 8 LY ST hdES8hdent Iy from N, 0 and S, mis 1 WD 03/082853
PCT/ SE03/ 00508 107 39. A conpound which is

3-[5-(Morphol i n-4-yl met hyl ) - 1- oxi dopyri di n-2-yl]-5-pyridin-3-yl -
|-|_|[ ndf)l ZPQ;|A: compou¥1d WthhyIS) by yI1-5-py Y

315~ (Mor ool s b Y b 2t SR L el 2 Y11 -5+ Lhi en-2-y1 -

5-(2- EurleXBn{d5hlﬁé¥B¥cﬁbeldeﬁydb'yl met hyl ) - 1- oxi dopyri di n-2-yl ] - 1Hi ndol - 2- ol ;
as a free_base or a salt thereof. 40. A conpound which is

5- (Hydr ox%r(@%lﬂgﬂayetyli 133- éihbfglw%Hznqiq Rd¥I& 2- one; 10

2- Oxoi ndo 5- (Chl or oacetyl) -

1, 3-di hy ro Zﬁaﬁﬁg{%%ﬁ%égggs a free base or a salt thereof. 41.. The use
of the compounds according to any one of clains 25 to 40 in the preparation

8]_( 15 a ZF J,C.) [H)lg lljlgedo{otLe Lgr;lggun S accorémg lt)o gnsy (()jneef(;frg:?gmls 35 ?Q XO 9nnt?1e ?)];epglra?ilomaf 1to

15 acompound of formula Ia or Ib as defined in any one of claims 1 to 9.



