2 2 SEP 2006 - WD 03/ 082853 PCT/ SE03/ 00508 1 - NEW COVPOUNDS FI ELD %EHEZUOB
| N\VENTI ON The present invention relates to new conpounds of forrmula I'a a

Ib, as a free base or a 5 pharmaceutically acceptable salt thereof, to
pharmaceutical fornul ati ons containing said conpounds and to the use of
said conmpounds in therapy. The present invention further relates to a
process forWOoH&0§#8parati on of conpounds of fornul a | aPEHIEBAISENd t 0 new
i nternedi ates used therein. C 10 BACKGROUND OF THE | NVENTI ON @ ycogen

synt hase kinase 3 (GSK3) is a serine I threonine protein kinase conposed
of two isofornms (a and (3), which are encoded by distinct genes but are
hi ghl y horr%lu‘g\%odﬁw the catalytic domain. GSK3 is highly expressed
in the cent E‘Ei%neral nervous system GSK3 phosphoryl ates several
‘substrates including tau, (err) -catenin, glycogen 15 synthase, pyruvate
dehydr ogen | initiation factor 2b (elF2b). Insulin and
grow h fac&iﬁ@@%tﬁ%%ﬁ‘sgi n ki nase B, which phosphoryl ates GSK3 on
serine 9 reﬁie(étteem m&ubm&tdsmte@&oinpounéd Fli@miRTa snddbsRaAFRe Eae@bradenenti as,
and t aupat hi \es. Dis char ter Pg'fl n| tive decline, cholinergic
dysf uncti or? afﬁ’d""r‘n‘&iﬂl Srserels e erenh fRBprisesnce) 4 frmplalige ERtiie S | o

pl aques COrbSin§¢BUnﬂgalﬂfto MAEdeF dnc(&nﬂapﬂsinttl&rap?m]e@memcamoxofunhdiese events

AD | bel d et b th Ki
s(err) (CoROLE PP Rt BB RO e nlss S ey T
phosphor yl attesnetiiaes msed thetetnbul e  associ ated protein t in neurons at sites

that are hyperphosphorylated in AD brains. 25 Hyperphosphorylated protein
(r -has | ower affinity for mcrotubul es and accunul ates as paired helical
f

it anentes, BACKGRAUEDIOETHRINVENIPYnent s that constitute neurofibrillary
tangl €s an%l géno tlhasgﬂj gs%@ﬁghﬁ@@a Qe IQErFomnc? g)r?telg gllfllltste%o %dof

depol yneri zati’ @Gxons and -
neuritic dymfmmpmmndlﬂewhwhlatwremddedlw dlsmaqtgtr@sblara@ Pnﬂhwomob)e@dswmmund i n

di seases Sl{}g}é 6 Fom AR é%ﬁgﬁyé }e‘sa'sregln taff e trr:ﬁﬁﬁé ral ne.r\(/jperremI a

par ki nsoni s nt| a of um cor I cobas egen
pugi | i sti cayseml GS&3adhospherviatas seBuwiubstragsinhiusing, tatpéﬁtemm@b’n‘meau c

- parki ns(?sm %Wtha@g %Wu€§§ae\ﬁ?dr§éb%s@Wl&@guog%l tfion 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) cfementias, and faupathies.
20 AD is characterized by cognitive decline, cholinergic dysfunction and neuronal death,
neurofibril.lary tangles and senile plaques consisting of amyloid-P deposits. The sequence
C o 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
' ﬁssoci ated protein T in neurons at sites that are hyperphosphorylated in AD brains.

25 Hyperphosphorylated protein t 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 7
microtubules, which leads to dying back of axons and neuritic dystrophy. Neurofibrillary
tan glés 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 tzcg\ErP 0
primary 2 2SEP:- 2006 WO 03/082853 PCTI SE03/ 00508 2 hi ppocanpal c&lt ezsu
results in hyperphosphorylation of 'r and a paired helical filanents- |ike
state via induction of GSK30 activity, followed by disruption of axonal
transport and . neuronal death (lImahori and Uchida., J. Biochem _
121: 179- 188yod97gss GSK3p  preferential |y | abel s neur opdigsoddodgsy tangl es.
and has been shown to be active in pre-tangle 5 neurons in AD brains. GSK3
protein levels are also increased by 50%in brain tissue from AD
patients. Furthernore, GSK30 phosphoryl ates pyruvate dehydrogenase, a key
enzynme in the glycolytic pathway and prevents the conversion of pyruvate
to acetyl - GippAeafripldshiturestresuéit in hypeph@sphEryREdroet 2 2883 padre®E)ical Abateyts- Co- A i s
critical fo# 4 i . | NE, 4 . I L.t W th _
cognitive ltlj%%:t??g)ﬁg&u}ﬁ’uS?Gg%ﬁg%ﬁ%lﬁjhfoﬂlg\%éldgbﬁd}?a nﬁ&\&/fg? n(rgne %B&hgﬁato effects
i n progresseganshdeathdrhahgs andéchidaghiBigohem d2:170: 188, 1888 d85Kafed wi t h

Al zhei ner" %r qgréﬁ%ﬁabe?ﬂgm%ﬁ&‘ﬂfmﬁ%)gé@%éw a‘?FéeﬁghM tS‘incS&%eglﬁ pre: \ﬁ?fpi ¢ and

Acut e Neurodegenerative Diseases. "actor nediated activation of the
Pl 3K / Alet  patrbnsdy ARdsaitse GRKS brotwin levslsprezajsodnckaased by §0% i traip tisspefieonal
survival . Hie,Aeid. YakieARorl GIKAB ShABRIMEAYs SYRFHE lichyhfd AR 3Py RU et T ON.
Recent stuﬁ?ﬁps (Bhat et &l .. BRLEP 115q‘{7v4-1107s3’ (§ooo§‘?ngb’:@§te t hat
GSK30 act i vi thy glyeolyticpetheased praveniethe eansgrsighef panvilo aatdetosA @fioshi et

neur odegengl 3NN YSHEN BB, EREELRER]1-GoSA NQRLiE B the AfdiRkis Bf KM BLIRAEL OF
deprivation. For exanple, the active si tFeﬁSD osphoryl ati on was i ncreased

. 1€ . hospho .
i n neur ons APEIAENEBIE Wil copRiftegunclonsaThug, (5K inhdhifiongeaybvedspafisil y t hought

(Ejo ocCup i Rffed if BrogrbSonal el a4 thecdRE A @FiGils YR cidled RAS REh&EMER dR8asdl zhei mer' s
sease, Parkinson's Di seasg,, anyotrophic | ateral sclerosis, Huntington's
Di sease and"4pRFr devEReFZEd 19 €i43855i ¢ stroke  and head trauma. Lithi um was

neuroprotective in inhibiting apoptosis in cells and in the brain at
doses that resul t?% in the inhibitjion of GSK3p. Thus GSK3p inhibitors
coul d be A and Aculs VERoEBIE T HE @S r se of neur odegenerative di seases.
25 Bi pol ar (hbhweibrder mediBE) adBvpioh af thEPISKY dierpathatehas beshakdverth iaga kyy mani c

epi sodes and depressive epj,sodes. Lithiu has bee d 1o treat BD based
P e ool PBPrL pirg v e as S dennt il yd et P kA nbibior. |
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 diseaées such as Alzheimer's Disease, Parkinson’s Disease,
amyotrophic lateral sclerosis, Huntington’s Disease and HIV dementia, ischemic stroke
C".' ' 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.

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 enzyﬁme repi'escnts a key target of

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



lithiumis the narrow ther apeutic w ndow and the danger of overdo f%%g %bﬁt
can lead to 30 lithiumintoxication. The recent discovery that Pn
inhibits GSK3 at therapeutic concentrations has raised the p055| bility
that this enzyme represents a key target of I|ithiums action in the brain
(Stanmbolic et al., Curr. Biol. 6:1664-1668, 1996; Klein and 2 2 SEP 2006
WO 03/ 0828%3 B3@IASE03/ 00508 3  Mel ton; PNAS 93: 8455- 84%3sEdkRey -

I nhi bition of GSK3(err) may therefore be of therapeutic relevance in the
‘treatment of BD as well as in AD patisents that have affective disorders.
Schi zophrenia s. GSK3 is involved in signal transduction cascades of

mul tiple cellular processes, particularly during neural devel opnent.

Kozl ovsky MEeltal PUABDP3: 843§3865ﬂ a996). Ia0kiGon dﬂ@ﬁﬂﬁﬁl{aﬁweﬁ&iel&)ofﬂmmpdmt hat -
GSK3(err) % I f ti.ent.s than in
conpar i soni %ﬁ%lcég\t,é@t?%l s%ggway deﬁﬂ% cz'fﬁé [Em ealt i gfga%éhﬁ?r “Fnvol ves

neur odevel oprent al pat hol ogy and t hat abnormal GSK3 regul ation could play
arole in S(_lhg sehizophrenia. Furthernore, reduced (3-catenin |levels have
been reported 1 n patients exhibiting schizophrenia (Cotter et a].

Neur or epor €5K3 EEWQLVQ‘QQSIEQ@.%@WCUOD Biseadest of qultipleiselivierpracasdsat es gl ycogen

St vat | onp iy Bl 1o Rt KO AT R AR a0 s |
phosphor y| ¥ersSTang3 1 -Priaedithe GEK3gleydogant by hlt“dqalgéhe\ﬁlclaijﬁéwhlesgm%yl ati on.

GSK3 is al betic patients
(Ni koul'i na&gqt m\zg?&pa%wsg%jtégg%lg%wﬁ&kﬁé i &mza:;éﬁ%m lhvo?\lr?ﬁl biti on of GSK3

increases @qa@da\@topwrttgl patholggn 08 ehabs f@ﬁé@t@byot&é@lmea@icng gl ucose
Qevel s By dchSo %}éeﬁﬁih&ﬂlokoreguc)é@ @RBhin @%@halv@isyemetpb@almleﬁtber efore be of
herapeutic 20 rel evance in the treatnent of Type |1 diabetes

and di abet $XQibiig sdizaptsnia (Gogeret ‘f.a%’%”@gl’@%%%‘é r(%’gcﬁ)es and degr ades
(err)- catenln (3-catenin is an effector of the pathway for keratonin
synt hesi s. ié catenin stabilisation may be lead to increase hair

devel oprrenP“’ Sce 25 expressing a stabilised (err)-catenin by nutation of
sites phosmhmmyduamlads dyeo LDKInthdex geleal rﬁmﬁeﬁmhées[ma@ihb@guaﬁnﬂovo hai r

Fol |1 cltbs. T etr SLTabBbist gL 7o o B A A S e ool Wil #¥oct abl | shed
macnvates glycogen synthase via dephosphorylation. GSK3 is also over-expressed in
muscles from Type Il 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.

C : 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 f-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 derma! 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 Egr
bal dness. 30 Oral contraceptives 22 SEP 2006 WO 03/082853 PCT/ SEG3608Ys
4 Vijajaraghavan et al. (Biol Reprod 2000 Jun; 62 (6):1647-54) reported
that G5K3 is high in notile versus i motile sperm | nmmunocytochem stry
revealed that GSK3 is present in the flagellumand the anterior portion
of the spegy g; These data suggest that GSK3 coul el enent
under | yi ng nntﬁﬁlty initiation in the epididyms and ?SEQW%F?§¥ of 5

mat ure sperm function. Inhibitors of ,GSK3 coul d be useful as
contraceptives for nal es. DISCLCSUR% OF THE | NVENTI ON. The object of the
present invention is to provide conpounds having an inhibiting effect on
GSK3 as WelrjajasghidaN kit (Bic9RQRodI0ORHA dza(bj iaeﬁ; ¥4) rblﬁ)n@d tmﬂmﬁ& mgA y, the
present invention prOV|des conpounds of of fornula |la and (R2) R (Rz2)
R O O H afidrofile vprsys impagtilg smqylo‘mn(url%ame'rea)lstrymféalé# that GS3ps Preﬁsme@ent s a 5-
or 6-ne nbet'h@ﬂag@ﬂﬂneilﬁaﬁé)ﬁ&hbﬁpohloﬂ @f tﬁ@ EHeﬁqh Héaﬁgrh@ib&ia@rsuég\é@ iaeGggpat ons

sel ected |ndependently rom N of ~whi ch | east one atomis

ni trogen: Guidde YN drgRant user s %‘&WRB‘“%{P@ in Wﬂ@ﬁ‘@ﬂﬂ%‘ﬁ?ﬂ%@éﬂ“@b? ed from

hal ogens ninitiir@ spefeh funadidey Inhibfers 6abXEhid be Gs2fad doyitatkptives for males.

Co- 6al kyl C3- 6¢cycl oal kyl , CO-6al kyl aryl, Co6al kyl heteroaryl, CHOQ,

Co. 6al kyl OR4, ~ OCl- 6al kyl OR4, C05al kyl SR4, OCL. 6al kyl SR4,  (CO) R4, (CO) OR4,
Q(CO R4, fibisqrLoseRrRBYF, THEINVENITONEL hyl , di f| uor onet hyl, fluoronet hoxy,

(éllf |6;IC)L§ %ﬁﬁ}é&téﬁ;g lg%%%&%%xxm&%e%po l}/a?"ﬂg an in 1b1§1%g léf\tlelc cY ano,

GSK3 as well as having a good bioavailability.

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

(Ia) (Ib) .

wherein:
. 15 P represents a 5- or 6-membered heteroaromatic ring containing one or two heteroatoms

(» - selected mdependently 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, Cysalkyl, Cy¢alkenyl,
Ca.salkynyl, CogalkylCa.scycloalkyl, Co.salkylaryl, Co.salkylheteroaryl, CHO, Co.salkylOR?,
OC,.calkylOR*, CosalkylSR?, OC, galkylSR*, (CO)R®, (CO)OR?, O(CO)R®, fluoromethyl,
difluoromethyl, triftuoromethyl, fluoromethoxy, diﬂuoroinethoxy, trifluvoromethoxy,
OC.salkylcyano, Coalkylcyano, CyalkylCO:R?, OC) galkylCO-R*, O(CO)OR®,

55 OC,¢alkylCOR?, CysalkylCOR?, NR*OR®, CosalkyINR‘R’, OC,.calkyINR*R®,



25 OC1- 6al kyl COR4, C, . 6al kyl COR4, NRAOR5, Co-6al kyl NRAR5, OC1- 6ali<2/ISHR4}dﬁ§,
2 2 SEP 2006 WO 03/082853 PCT/ SE03/ 00508 5 Co-6al kyl CONRARS,
OC1- 6al kyl CONRAR5, O0C1. 6a] kyl NR4( CO) R5, Co- 6a] kyl NR4( CO) R5,
Co- 6al kyl NR4( CO) NRAR5, Q(CO) NRAR5, NR4(CO) OR5, C0-6al kyl (SO2) NRARS,
- OG- 6al kyl (SO2) NRAR5, Co- 6a] kyl NR4( SQ2) R5, OC1- 6al kyl NR4( SO2) R5,
Co- 6al kyl ( S@) Mrdfdss OCL. 6al kyl (SO NRAR5, SO03R4, Co- 6addeysebdd{o®O2) NRARS,
. C0-6al kyl NR4( SO R5, 5 OCo- 6al kyl NR4( SO R5, OCO- 6al kyl SO2R4,
Co- 6al ky1S02R4, Co-6al kyl SOR4, OCl1. 6a kyl SOR4 ~ and a group XLR6, wherein
Xl is a direct bond, 0, CONR7Rs, S02NROR10, SC2R11 or NR12R13; and
wherein R6 i s Ilnked to RB, RIO R' and R13; R7, RO and R12 each
i ndependenChsalkatGONR/&?, dyhmallcmlc@iR“Bé.le@MsalkyllﬂR‘IOOF@ CoRil@leRf((EOéRfd R13 are
C _6al kyl; 4 a clic grou

y CRGAllJyﬁ\IIPWR 4 o ogm;ﬁ NR G)dl?gﬁz,l e SIRPRCTY group

cont ai ni ng one-or et et oat ons, ecte dently fromN O and
S, whi ch h&Cerdo\EPINRE’ d@npalhxilp‘RK&Oz)lisoéfa&a&ry@fFe@%)R hsakUSRERRSr sai d

phenyl or o@u %aﬁ(yl(gé)gR ﬁerggqye ngivlﬁk%M%NR@ngéo5gllﬂ¥lﬁﬁy(89ﬁis' onal |y be fused

with a 5- nber ed unsat ate ﬂ cont ai ni n at ons

sel ected i @G‘@ﬁéﬁﬂ‘%ﬁ@)ﬁ ﬂﬂw@ylﬂqu CauatkySOaR 6l Coval kzIS OB @ﬁuealbarlS%t erocyclic

group may Bg1a SHRHRD WER N il SRS Ry DIROSKAR! SOURPRS, strketed Trom W 20
mis 0, 1, 4, énor R4 i's selected from hydrogen,

; 2,
Cl- 6al kyl , N@é aPrl@é’HVFem S’G‘é‘F‘kS?r%/iRw BARKY| C3- 6cycl oal kyl, 25
CO0- 6al kyl aryI CO- 6al kyl het eroaryl, Cl-6al kyl NR14R15 and a 5- or
6- menber ed Pegerocycllc group containing one or two heteroatons, selected
i.ndependen® R frddin sech pidgpsadently arghydrqgpmordaisikhet er ocycl i ¢ group may
optionally be substituted by a group Y; R5 is selected from hydrogen,
Cl- 6al k¥l , -Sal, kenﬁl2 - 6al kynyl , Co. 6al kyl C3. 6¢cycl oal kyl, 30
CO0- 6al kyl aRyIR prettes@nbar vl and Cl- 6al ky1INR14R15 and; wherein R4
and R5 may together forma 4-, 5-, 6- or 7-nenbered heterocycllc group
containing one or nore heter oatoms sel ect ed i ndependently fromN, 0 and
S, wher ei nRsiapEnilear & So Syen Treerghiersd hetpragychc grogEPnRpOg one or two

heteroatoms, selected independently from N, O and S, which heterocyclic 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;
» mis0, 1,2 30r4;
C . nis0,1,2,30r4;

R* is selected from hydro_gcn, Ci.salkyl, Cy.ealkenyl, Cogalkynyl, CogalkylCsscycloalkyl,
25 Cg.salkylaryl,- Cy-salkylheteroaryl, Cl.salkleRl"R15 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).salkyl, Cs.¢alkenyl, C,galkynyl, CyalkylCsgcycloalkyl,
10 Cyealkylaryl, Cygalkylheteroaryl and C1-5a]kle'RMR'5 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



WD 03/ 082S53 PCT/ SEC3/ 00505 6 optionally be substituted by a gr C]p Y; and
wherein any C, -6al kyl, C2.6al kenyl, C2 6a]kynyl, Co 6al kylC3. 6cyl Eﬂ

- Co_6al kyl aryl; and Co. 6al kyl het eroaryl defined under R2 to RS may be
substituted by one or nore group Z; 5 Rf4 and R15 are independently

sel ected from hydrogen, Cl.6alkyl and Co.6al kylC3. 6cycloal kyl and wherein

R14 and R Syywyesieget her forma 5- or 6-nmenbered heteg @@ﬁ 60g08group
cont ai ni ng one or nore heteroatons, selected i ndependent rom N, and

S, wherein said heterocyclic group nmay optionally be substltut ed by a
group Y; 10 Wand Z are independently selected fromoxo, halogen, nitro,
CN, OR16, C, -,alkyl, @0.6alkylaryl, C0-6a]kylC3.6cycloalkyl,

f1 uor onmet h)bbt,xond]l)f Haelk()bsﬁﬂﬁdfbyh,grchp i hmc»ﬂﬁfmidﬂyb, salidyl, CQL0GRY F@)gmk nyl,

di f1 uorone tr| hox NR1 R, 6 (;O\IRlGR"

NRL6( CO) m%ﬁ@% Eéic gfr sk 'Eé}l &%‘@éiz‘bﬁé %Egﬂigl duedes R\ SCPR16,
SCOR16, -(CObEﬂub@ﬂhﬂeg'bwaRaazgeg(cﬁﬁ)Z) Cl . 6al kyINR16R17 , - a 5- or 6-nmenbered 15
het erocyclic group containing one or two heteroatons, selected

i ndependent Iﬂy fromN O and S, phenyl and heteroar yI whi.ch heterocyclic

gr oupl, p{‘leWfandesthxﬁieMHthyMy:tedgmn tydsdgény Chalksldadt i t ut ed by a lgLO:Jp YI Y
i s sel ected, from oxo n al kyl ary

20 C0. 6al k%f’ @icyoallf]](%fflgwp ?rﬂ?)?orzr%% %ylm,ay C%g%t Fﬁé?’@r?e%ﬁﬁ{fm?%rﬁﬁuor onet hyI ,
fl uor onet hdmyrocycdc groupeoorazing@xy or mhare fdteroat@ne tdvocy ind&Enddady fyth NRD6R17,
NR16R", Kkyl', COR1S6,
(SO2) NRL 6ﬂﬁﬂ7ﬁ§82 SF“N Reitiige Eg g"‘"{"%’)@f’% aﬁi%\q&ﬁ‘é&%@y&%‘i‘b" ' 6al kY] NRL6R17

phenyl Q0. 6al kYl ar Y1 and heteroaryl wherein the phenyl, C0.6alkylaryl

and het " O3 Yha B Euﬂaeﬂz@éamﬁm%m{m gypﬁugeﬁtdlwtﬁdowﬁtBﬁcﬁgégha' ogen, nitro,

, OR1ti, C, .b6a oronet h onmethyl, tri t omet hyl ,
f1 uor omret h@xyﬂlk)’éﬁf}rll@n@ﬂlbﬁ@xdﬁwn@ ﬂUQrPTF‘Fthﬂcﬂiﬂ)llmmfﬁ)W uwfRpemetdl, R' ar e

Independenhwrm%ah@@yt&ﬁﬁs&m&y%m&n@my,@q Gak Nizwﬁﬂw“h@"e' n R16 and R
may together fqorma 5 menber ed het er oce%/cl | C qr Otﬁa)! cqg{ ,ai ning one or
" more 30 hetEMFatomdR é@&t-@é?@ﬁd@b‘éh%ﬂcy HFAOR T CUMR R as a free

base or a gbhat'MBORM (ERL] uierreH aK®)GhikyIkReR e 5. £ 6 InelBRed 006

15 heterocyclic group containing one or two heteroatoms, selected independently from N, O
and S, pheny! 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'G, C.galkyl, Cy.galkylaryl,
20 Cp.ealkylCs.¢cycloalkyl, fluoromethyl, difluoromethyl, trifluoromethyl, ﬂuoromethox.y,
difluoromethoxy, trifluoromethoxy, OC 1salkyINR'*R'7, NR'R'7, CONR'*R",
I " NR'SCO)RY, O(CO)C;.salkyl, (CO)OC, salkyl, COR'S, (SONR'®R", SOR™, SOR',
(COYC,.salkyINR'*R", (S0,)C) 4alkyINR'®R", phenyl, Cy.alkylaryl and heteroaryl
wherein the phenyl, Co-saikylary] and heteroaryl group may be optionally substituted with
25 halogen, nitro, CN, OR’G, C,.salkyl, fluoromethyl, difluoromethyl, trifluoromethyl,.

fluoromethoxy, difluoromethoxy and trifluoromethoxy;

R'%and R'” are independently selected from hydrogen and Cy.¢alkyl and wherein R'®and
R'" 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/ SE03100508 7 In one aspect of the invention there is
provi ded conpounds of Formula la and Ito wherein P is a 6-nmenbeg@dgEP 2006
heteroaromatic ring containing one or two nitrogen atoms. s In a first
enbodi ment of this aspect of the invention there is provided conpounds of
Fornula la and I'b, wherein P is pyridine. In another enbodinent of this
aspect of woaspdsaysention there is provided conpounds ofpcrkedkesssall a 1a and
I'b, wherein Pis pyrimdine. = to In another aspect of the invention there
. is provided conpounds of Formula la.7ln yet another aspect of the
invention there is provided conpounds of Fornula la and Ib- wherein R2 and
R3 are independently selected from hal ogen, nitro, C0.6al kyl heteroaryl,
trifluoronethyl, CO0-6al kyl cyano, C0-6al kyl NRAR5, C0- 6al kyl CONR4ARS5,

oCl. 6al ky'i#%ﬁﬁé&eé?&mé fysbAdnb AN Opcgﬁi@ ofFAHrRtRa KldTB iy €1 n X' i

a direct bond ere iC group contal ning one or
t wo heteroﬁtséﬁﬁnenﬁléteé(bﬂer@anommaemlmyg fre@ntw nigogempdms, and whi ch

het erocyclic group may be subtituted with one or two substituents W
preferably Cl.6alkyl; mis 0, 1, 2; and nis 1 or 2. 20 In yet another
aspect of IRt pregsimenh of this west of e ipvenden thers irseiided compaaadsmil a |a and | b

wher ei N Répdrguth ROSRENAd@RE P §%g§&,§eed from hydrogen, Cl1. 6al kyl,
Q0- 6al kyl C3.-6¢cycl oal kyl , Co. | kyl aryl, CO. 6al kyl heteroaryl,

C . oal ky] NRI 4R15 and a 5 or 6-nmenbered heterocyclic group containing one

or two hetgr, %ﬁe@%bomén@sﬁtﬁ@agpea%pﬁgﬂl%ﬁhwth&remr&\hdeg cEpburs ofwhere' n said
heterocyclic group nmay optionally be substituted by a group Y; R5 is

sel ect ed 2Bmp¢lafa angdp.oyersin Ris Piikips: wherein R4 and RS nay together form
(ﬁ 4-, 5-, 6- or 7-nenbered heterocyclic group containing one or nore

et er odt ontB aacihes aped of theliyenige Heteys FrpvisadompPunds il Fgmulter ei n sai d

heterocyclic group may optionally be substituted by a group Y, and

wherein any g@'an&ﬁér Kéﬂeet ofhe Bakitioh @fe}’élls ‘i:ﬂé&l‘%@m 8! of Frdila BAndRY be

substituted nore group 14 and 15 are |ndependently
Cl- 6al kyl ‘awl%éaﬂe%armwe%?ﬂ "ﬁmﬂ%‘&g/frs'e halogen: AP Fosplkylbetssoaryy  6- menber ed

heéI er ocxécl thiBluc@6raeiRy1, G4 IRY 16k CQﬂﬂcyII’JR“Hﬁmsah(gI@]‘flﬁ’Rbmlﬂl sau@ghlfmﬁﬂa hal
1 ndependent . 1S | enae sel ecte rom al ogen,
0 Paar kg MR e on K REReeer I F By By S eyl oy
NRI6R17, pheefyclic whep esntai@ngonsioPiwd(ielroaldfls 3312 Q8A8d&ge fderly$oadn, 4p508

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

preferably Ci.galkyl; 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
o wherein R* is independently selected from hydrogen, C.¢alkyl, Co.salkylCi.scycloalkyl, Cs.
l C salkylaryl, Cy.salkylheteroaryl, C..ﬁalky]NR“R_'s 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)alkyl; 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, Coalkylaryl defined under R*to R? may be substituted by one or
more group Z; R"* and R" are independently Cy.calkyl and wherein R'¢ and Rls'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;.calkyl, Co.calkylaryl, NR'*R", phenyl, wherein



8 the phenyl nmay be optionally substituted with nitro and
trifluoronethyl; R16 and Rn are Cl- 6al kyl and wherein R16 and deﬂa%&lmﬁ
together forma 5- or 6-nenbered heterocyclic group containing one or
more heteroatons, selected independently fromN, 0 and S. 5 In yet another
aspect of the invention there is provided conpounds of Fornula la and | b
wherein P i ne; R 1is hydrogen; R2 |s CN; R3 |s | NRARS;
wherein R4‘§%§M%%Q$nay together forma 4-, 5-, 6- or 72 ﬁfere ‘

het erocyclic group containing one or giore heteroatons sel ected

i ndependently fromN, 0 and S. to Yet another aspect of the invention

rel ates to conpounds selected from 2-(5

- Cyano- 2- hmr é@%ﬁ by b abmafly Whdtitdied anr(ldtrmdhﬁmmnm)yﬁmh%h RYQRIGOt i nam de;
2- Hydr oxy-3 nethxlpuggra2|n 1- )carbonyllpyrldln 2-yl

}- 1H i ndol éaug/l E‘éflr i R R 0%atIehior @ o- o-Opfmtsied yetarogyclic group

5- [ (4- met hybiiRfE & or o Me)o@taﬁxb@aydtadnmagghdan@fwbﬁ Oldfdisndol e-5- is
carbonitrile; 2-Hydroxy-3-[5-(nmorpholin-4-ylmethyl)pyridin-2-yl]-1

H i ndol e-5-carbonitril e hydrochloride;.

2- _Hlydr 0X%Yy- BT%eBar(oammbwﬂeﬂth@mé’enyd)raha@»sw}@ycreh Baréobndd oF FdrmikHA Mdabe- 5- car boni
trile; ro

}-1Hi ndoI %re‘E?}yf)BWdf'}el]%(égl %gﬁ‘ij/g(?l&fgcﬁ{ gﬁ%lln %a%ylmtsh\xhc il ¥ g8 27V

6- ( 5- Cyanomdy kogetheneyrmlds- |supmbrﬁﬂiysh)aer&ﬂieﬁardc@l¢m@tdﬂybmmwg @iy lnpreN- et hyl ni ¢
ot i nam de h ar,
2-Fwdroxyagé%@¥fTﬁ“%%FﬂgﬁﬁFB@?E&?wﬂT'gﬁysﬂlfonyl]pyridin-2-y|
}-1Hindol e-5-carbonitrile hydrochloride; 25

(gl-,gn@%noy%hﬁgﬂg gfecééﬁéﬂem,l.uo%reams e bBpdds sk el it - Y1 €t hyl) pyri di ne-3-s

am de
2- Hydr oxy- 3(@55/(11@( itdodxlyi H4ndpl-Bry DN 2y (@imeittdiamin®iegt y] lisgnicotinamide;

I;— iwng(r)lo)e(:yS%T@ ?gbﬁ{gto[f@xgethylﬁperazm 1- %l))/carbg%l]l ndm—%-yl} 1 -nndole 5 carbf)mtnle
e- 5- car bonhygrech Oélde hydr ochl ori de; 30
2 VS0t SrigpLis o el ans i 2-1) -

15 carbonitrile;
2-Hydroxy-3-[5F(morpholin—4-y1rnethyl)pyridin—2—yl]-lH—indole-S-carbonitrile
hydrochloride;
2-Hydroxy-3-[6-(2-morpholin-4-ylethoxy)pyrimidin-4-yl]-1 H-indole-5-carbonitrile;
2-Hydrox y-3-{ 5-[(4-methylpiperazin-1-y!)methyl}pyridin-2-yl }-1H-indole-5-carbonitrile

20 hydroéhloride; _
6-(5-Cyano-2-hydroxy-1H—indol-3-yl)—N—[2—(dimethylaminq)ethyl]-N-methy]nicotinamide

(i' hydrochloride; o .
2-Hydroxy-3-{5-{(4-methylpiperazin-1-yl)sulfonyl]pyridin-2-yl }-1H-indole-5-carbonitrile
hydrochloride;

25 6-(5-Cyano-2-hydroxy-!H-indol-3-yl)-N-(2-pyrrolidin-1-ylethyl)pyridine-3-sulfonamide
hydrochloride; '
2—Hydroxy-3-{5-(morpho]in—4eylmethyl)pyridin-z-yl]-lH—ihdole-S-carboniu-ile;
'2-Hydroxy-3-[5-(pyrrolidin-1-ylmethyl)pyridin-2-yl]-1H-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-{ ‘

5-1(4-pyrrolidin-1-ylpiperidin-1-ylnmethyl ]pyridin-2-yl }-1FLindoi?S€P2%6

carbonitrile hydrochloride; 3-(5-{ [3-(D neth

yl am no) pyrrolidin-1-yl]methyl) pyridin-2-yl)-2-h ydrox y-1Hi ndol e-5-

carbonitrile; 5

2- Hydr oxy-3-{5-[ (4-net hyl pi peridin-I-yl)nmethyl]pyridin-2-yl)-1Hindole-5-c

arboni tril &y0 03@s3Eadr oxy- 3- ( 5- [ (4- phenyl pi per azi n- 1- y| )reatsBRyslopsos

pyr|d|n 2-yl) -1Hindole-5-carbonitrile;
3-[5-(Azetidin-1-ylnethy])pyridin-2-y¥1]-2-hydroxy-IHindol e-5- carbonltrlle

;  2- Hydroxy-3-[ 5- ((4 [2 nltro 4- (trlfluoronethyl)phenyl] pi perazin-1-yl }

met hyl ) pyridi n-2- yl] ndol e- 5-carbonitril gﬁi{

[ (2- c,yanoe?ﬂW5°(‘é?ﬁ91[§4eﬁﬂTﬂ16T'hwmﬂe?‘B9:1|Y8mﬁthﬁlrw§‘mz? W 4Hdsdeless+ i ndol e- 5-

carbonltrlb@hmankiy&o&mﬁﬂghlorobenzyl)(nethyl)anlno]nethyl)

[Ca- Furyi ity Bl s e e )P B SRy T N8R 51 | ndol e- 5-

i s carboni t&bdn@iile2- Hydr oxy- 3- (5 t [nethyl(phenyl)anlno]nethyl) pyrid

2-yl)-1H | e- 5- b t din-|
r]yl )?/TE% Ryl flfgg%ﬁgr”#g?‘r #h;lﬁlﬁl"eﬁiiﬁn n@%ﬂ@gﬁd)&c?nylg rlgl'lhéje %ca(rgo tnl%l peridin-
[q,gl Ohte Xym{yﬂmyb){mm*wphﬁ‘“}l )ik 1pyrRimyd-y1 2etindls-9%¢bdnbkiiendol e- 5
carbonitri

' 2- Hydr oxy- ge[‘? ?TB‘?‘B&Y PR DRYR A By sy M- ndelesreprbppitilei ol e- 5- car boni tri |
e; 3-{5-[ ¢4k h9ip({pdr-aiziont-(IrifiubojosiathlyQuhgh i pipedagih-N-y2 nydthyd)p rdidinaziol - 2- ol

hydr ochl or i
-[ (4- met hy ﬂgf’p}‘g}[’?5g}?""‘tﬁﬁfsu|fony]]pyr. din-2-yl } -1Hindol -2-01

{ hydr ochioor B-d®{ [(2-Cyanoethyl)(ethyl)amino]methyl } pyridin-2-yl)-2-hydrox y-1H-indole-5-
3-[5-(Mrp dﬂné yl carbonyl ) pyridin-2-yl]-5-nitro-1Hindol-2-0l; 25

6- Br ono- 3- -F rpho]in-4-yl methyl)pyridin-2-yl]-1Hindol-2-ol
hydr ochl or Bd®{[(4-Ghlpgpbieng )y mathylFntiradmesd Hiyridiz-2yMlrdzbtdpdxy pgyd-indilerS2- y1 | - |

H-i ndol e- 6; %&;Qggltrlle hydrochlorlde
5- Br ono- 3- hol i n- 4-yl net hyl ) pyri di n- 2- L 1H i ndol -2-0
hydr ochl or [(2-Furylmethyl)(rnethyl)ammo]methyl}pyndm -2- yly2 ydroxy-1H-indole-5-

5, 6-Di bgongn§mhﬁk(nnrpholln 4-yl met hy] ) pyridi n-2-yl]-1Hindol - 2- 01

hydrochlorld
-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 }-1 H-indole-5-carbonitrile;
35+ tCyclohcxyl(methyl Yamino]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}-1H-indol-2-0] hydrochloride;

C 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-2-0l;

25 6-Bromo-3-[5-(morpholin-4-ylmethyl)pyridin-2-yl]-1H-indol-2-ol hydrochleride;
2-Hydroxy—3-[5—(morphqlin-4-ylmethyl)pyridin-2-yl]-1H—indole-6-carbonin-lle
hydrochloride; _
5-Bromo-3-[5-(morpholin-4-ylmethyl)pyridin-2-y1]-1 H-indol-2-ol hydr_ochloride;
5,6-Dibromo-3-[5-(morpholin-4-ylmethyl}pyridin-2-yI]-1H-indol-2-0] hydrochloride;

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



30 _ _ . _
3- Fl uor o- 3- [ 5- (mor phol i n- 4- yl met hyl ) pyri di n- 2-yl ] - 2- oxoi ndol i ne- 6Z2a¥tBofibt
rile hydrochloride; 22SEP2006 WO 03/082853 PCTI SEO3/ 00508 10 3- (5-

[ (4-Benzyl pi perazin- 1 -yl)sulfonyll pyridin-2-yl
- 2-hydroxy- 1H i ndol e-5-carbonitri |le hydrochloride; 2-Hydrox y-3-(5- {
[ 4- (3- met hwho Bidlgydsd pi perazin-1-yl] sulfonyl } pyridin-gspdedsobddsi ndol e- 5-

. carbonitrile hydrochloride; 5 '

2- Hydr oxy- 3- (5-[ (4-i sopropyl pi perazi ngl-yl)sul fonyl]pyridin-2-yl}-1Hi ndol
e-5- carbonitrile hydrochloride; 3-{ :

5-[ (4- Et hyl pi perazi n-1-yl)sul fonyl ] pyridin-2-y]

} - 2- hydr ox $-{3{4i Bra oy} gipbraziml -Peuiforyi b @ididade el @ctykifok y-d & indole-5-carbonitrile

3-[5- (Morpho ric@]-oﬁagl met hyl ) pyridi n-2-yl]-5-pyridin-3-yl-1Hin dol-2-01;
10 3-[5- (M PhofTn=4- yl et hyl ) pyri di n-2-yl ] - 5-t hi en- 2-yl - 1Hi ndol - 2- ol
hydr ochl or 2d&ydroxy-3-(5-{[4-(3-methylbutyl)piperazin-1-yl]sulfonyl } pyridin-2-yl)-1H-indole-5-
5-(2-Furyl).-3-15¢ hal in-4-yl met hyl) pyri di n-2-yl]-1Hi ndol - 2- ol

hydr ochl or%%ig?"gtg@’ e o [ (4- met hyl pi perazin-1-yl )sul fonyl

] pyri di n- 22yHydjox §3r{5 [ t4aissprdylpipeietin-2-ybbulfotyl thydd 2 et - tié-jndole-5-

3-[5-(Morp i n= Eg&t l)pyridin-2-yl]-5-(trifluoroneth yl)-1

H i ndol - 2- ?)#Mnlﬂ'gépl% roclzﬁag'ri de; 2-Hydroxy-3-{

5- [ ( 4- met hj{pil{deibyipi perdzing | -yRalféryllpyridiny2-yidii2ry@royy-1H-indole-5-carbonitrile

}-1H i ndol ﬁ)-,‘ﬁc-, fonitrile hydrochloride; N[ (1-Eth ylpyrro | i di
n-2-yl)meth .yl |-6- 8;2- h ydroxy-5-nitro-1 Hi ndol-3-yl )n i cot inam de
hydr ochl or ﬁrﬂé(Mg@ho in-4-ylmethyl)pyridin-2-yl}-5-pyridin-3-yl-1H-indol-2-ol;

(ﬁ- <(:| r2;)gzﬁlg?ﬁse._@w&ipﬁanqzd-ﬁh&mﬂ%ﬁaﬁ-yly)]:%{e%zmﬁmﬁﬂoi-@.aﬂﬁ)aa}o%ﬁlmfde) ni cotinam de
6}/( 2- Hydr oy BuriD Bris-tnpehaliad vimetylpyrginrdyHyhH-indql L-thbydigahisrgksr i di
n- 4-yl ) ni colBmashho- R Rl RL L dRalfoay Ny ER- Sitdol Bz-pMsIad1i di n- 1- yI pi
peri éi )n 1- T{%?cg?r b%siﬁll] pyr ip‘cii,%ae n- 21-6{@“1}1?- Sldﬁy?]ndgﬁl}z—?oln{& 259‘%(35/1(% (l)chl ori dg; P
3-(5-([3- (\éi ¥t no) pyrrolidin- 1-yl]carbonyl
}pyridi n- 23y5 JMEpkdlin L4yl mkthyipgedin-2-y0l5-(tri fluoromethyl)- 1 H-indol-2-ol

15 hydrochloride; .
2-Hydroxy-3-{5-[(4-methylpiperazin-1-yl)sulfonyl]pyridin-2-yl }-1H-indole-6-carbonitrile
hydrochloride;
N—[(l-Ethylpyr_rolidin-2-yljmethy]]-6-(2-hydroxy~5-nitro-lH-indol-3-yl)nicotinamidc
hydrochIoride'; _

20 6-(2-Hydroxy-5-nitro-1H-indol-3-yl)-N-(2-morpholin-4-ylethyl)}nicotinamide

' hydrochloride;

C . 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)carbonyllpyridin-2-yl } - 1 H-indol-2-ol

25 hydrochloride; ‘ :
3-(5-{[3-(Dimethylamino)pyrrolidin-1-ylJcarbonyl } pyridin-2-yl)-5-nitro- 1 H-indol-2-ol
hydrochloride; '

N-[2-(D i.meth ylamino)-1-methylethyl]-6-(2-hydroxy-5-nitro-1 H-indol-3-yl)nicotinamide
hydrochloride; '

£ 6—(2-Hydroxy-5-nitro-1H—indol~3-yl)—N~(2-pyro]]indin-l-ylethyi)nicotinamide fumarate;
3-{5-[(4-Methyipiperazin-1-yl)carbonyl]pyridin-2-yl}-5-nitro-1H-indol-2-ol

fumarate;



hydrochl oride; N-[2-(D inmeth ylam no)-1-nethylethyl]-6-(2-h ydrox
Yy-5-nitro-1 Hindol-3-yl)nicotinam de. hydrochl oride; 30 27 SEP 2006
6- (2- Hydr oxy-5-nitro-1 Hindol -3-yl)-N(2-pyrollindin-1-ylethyl)nicotinam d
e fundrate; 3-i 5-[(4-N®thy| pi perazin-I-yl)carbonyl] pyridin-2-yl
}-5-nitro-1 Hindol-2-ol fumarate; 2 2 SEP 2006 WD 03/082853
. PCTI SE03/ 0
6- (5- Cyanoquﬁ ééoxy 1H i ndol - 3-yl)-N-(2-pyrrolidin-1- fFBF%mF?nlcotlnanlde
fumarate; 6-(5-Cyano-2-hydroxy-
| H i ndol - 3-yl ) - N-net hyl - N—(2-pyrro|ié|n-l-erthyI)pyridine-S- sul f onam de
hydr ochl ori de;

6- (5- Q/anoszmyﬂbwﬂaky lH—ﬁiﬂbl‘ﬁleW)(‘ZJﬁﬁlfr@rd(rﬂl piempl)ﬂlc@ﬁhmh@ﬁmalepyrl di ne-3-s
ul f onami de rate;

RPNV el 2 I MR R AL LR s s A L W e W S
- 6-(5- Q/anoslﬁmlihyrdﬂélv)y)drol:hlonde,

ﬁjlmr;?g![ 63 g-&;-C)Il\;ll_nL-(Zgh to;])y I1 mdol— -ylSjNI}Z%dl%e&ylammo)e]hyﬂpyn :nQ% sﬁlfong.IlIJuldraonam de

2- Hydr oxy- &n{aﬁteﬁ(4 rret hyI-I 4-di azepan-1-yl)sul fonyl ] pyridin-2-yl}-1Hindo

|2?-H§;jrg§;b é H‘dflll'ssﬂ] fvc{%Wﬁ“ﬁ%‘n‘l?]a’i“?r)e@l}ﬁeﬂf)i-?yfiﬂlﬂﬁPe 5-carbonitr

ile; 3-{ 5ﬂf{>na(rrﬂdd\fhmblytlep| per azi n-1-yl )suI fonyl ] pyridin- 2 yl
5- (2- net e, 15
%} (5([(£1rel\g¥§n aB?p%e gr?i‘yn 'mﬁf)lyi%}'w tlTy iog?m EQ'B%/{"FT y(‘ n‘f’,gt hi azol - 4-yl) -
1H i ndol - thmnummﬂhmateﬁ 3-{ o
(}g [(4- '\’gt gghrﬁﬁgﬂ ;tﬂnﬁ}ﬁyn {age[i%}-!J}Mgu'lfgﬁ)lﬂb%icbﬂ-z-yl}-lH-indole-S-
3- [5 (Nbrpndmnmﬂ4ﬁwwﬁﬁthyl)pyridin 2-yl]-5-nitro-1Hindol-2-0
hydrochl orj g[g(tirloéga gdn@% fi—'@omﬁhsﬁeﬁlﬁfmg e@g&m@}l 15hd0iE-s¥albbtfe;t €7 B used in

t he speci.fi alns"to present I nvention. For the
avoi dance df3- Hé&!ﬂthﬁﬁlperﬂélﬂtlwlb@fqnlﬁldﬂé’ﬂéltﬂc?oﬂ}ﬁﬁ%tmekhﬂér%thlﬁﬂolt‘h]flkl]épec| fication
a group i sjpadi4adih dr@c@lloﬁ%ﬁe her ei nbef ore defined', 'defined hereinbefore' or

“defined above' 't aid
15 3-{5- [(4-Methylp1perazm I-yl)sulfonyl]pyridin-2-yl}-5-(1,3-thiazol-4-yl)- 1 H-indol-2-0l

fumarate; _
3-{5-[(4-Methylpiperazin-1-yl)sulfonyllpyridin-2-yl }-5-(1,3-oxazol-5-yl)- 1H-indol-2-ol;
3-[5-(Morpholin-4-ylmethyl)pyridin-2-yl]-5-nitro-1H-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 ‘Cp.¢’ means a
éarbon group having0, 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.



2s group enconpasses the fi rst occurri ng and broadest definition as

as each and all of the other definitions for that group. For theZZSEP 2905
avoi dance of doubt it is to be understood that in this specification

"Co-6" neans a carbon group having 0, 1, 2, 3, 4, 5 or 6 carbon atonms. 30
For the avoi dance of doubt it is to be understood that in this ' :

speci fi cat ivamosezksH' neans a carbon group having 1, Zpcrdeoshosed OF 6
carbon atonms. 2 2 SEP 1606 WD 03/082853 PCTI SE03/ 00508 12 1In this

specification, unless stated otherwi sg, the term™"al kyl" includes both
straight and branched chain alkyl groups and may be, but is not limted
to, nmethyl, ethyl, n-propyl, i- propyl, n-butyl, i-butyl, s-butyl,
t-butyl, n-pentyl, i-pentyl, t-pentyl, neo-pentyl, n-hexyl or 5 |-hexyl

Lonexyl L bR RRRRh ROl S0 ARGl mgﬁae%@ﬁ st M

"cycl oal k efers 24 c cli

hydr ocar bohranahn@cfay@ﬂlehgromenctIeat)nbe"mmﬁloylmutraItdcyliefhyhattaylbeprop&}ut is not
limted to o 0 cl e In this
peci 1 cat PO HATACEy. UG BB boef RS Lpene R BRI o ' e
bot h subst i-haxyktthexghd unsubstltut ed al kyl aryl groups, which may be
substituted on the al kyl and/or the aryl and may be, but are not limted
to, Cl-6al kylaryl, benzyl or ethylphenyl. is In this specification, unless
st at ed ot hbrtiis seecificsiiontusicsn stairpgtotienisey the tem ycyolealkylieaiese ipeh optionally

het er oar OM@lpkGiute® satiraldl EYES hyerdebt86:Fkde! spaenkl %@Eeﬁﬂ“@ﬁ&&dl&alk@f’%&l? pe,Exanpl es of
sai d heteroaryl includ€, but are not limted pyridyl, pyrrolyl,

uryl, thi Bgiygnot l’?ﬁt@éﬁﬁﬁ}‘l’l’mﬂikﬁmwwl qul@é‘%élz%lcxﬂmhe’%l azolyl, pyrazolyl,
benzof ugpyl, i ndol yl', isoindolyl, ben2| m dazol yI pyri dazi nyI

pyrlmdlny pyraln tetrazo triaz I.“,20Inthis_ _ '
speci fi cat} AiS SREAY ‘é@é“ s”f‘ﬁfsesfftw ge teFﬂea”E%%Pﬁ +inglydenbath supsiititeties bot h
strai ght aagd unbuibaichedxkytaaigioups, k'.ﬂm:}ﬂmagbé)bl_m&ltlhbﬁ ol tB8¢ 8k R AEERS tReQryindi vi dual
al kenyl gro ps uch as but e eC|f| C for the strai ght chain
versi on onf tl“é?’ﬁi‘?ﬁ%“@%‘s %\é’ﬁ@ymﬁ 15y %5ethylghegYlcar bon at ons and one
or two double bonds and may be, but is not limted to, vinyl, 25 allyl,

E;ggﬁ;lyl in t% &Cﬁ%atlon t?llfll es?sns alte’d o&he%geetrﬁg lei‘m Qhc(t)ernyalryl’ f%g)p lge nr}{onocycl P entenyl or

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
C branched chain alkenyl groups but references to individual alkenyl gfoups 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..



In this specification, unless stated otherw se, the term "al kynyl"

i ncl udes both straight and branched chain al kynyl groups but reflel Bt 86
t o individual 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 nmay be, but is not limted
to, etynyl wognapargyl, butynyl, i-butynyl, pentynyl, serggRbosiy! or
hexynyl. 22 SEP 2006 WO 03/082853 PCTI SEO03/ 00508 13. In this ,
specification, unless stated otherw gs®, the term"5- or 6-nenbered

het eroaromatic ring containing one or two heteroatons sel ected

i ndependently fromN, -0 and S of which at |east one atomis selected from
ni trogen" Inntg$ spdaficatipniunles skawt otherwise gtk ey “5- sobcazmbaréd hetermmithiiazol yl |

oxazol yl , r r A r I pyrrolyl,
S thi azol y §¢ % %Pn({)&h@g&lt ({’agongsé]g#%lzm&%%”gﬁﬁwfloﬂ‘}éss %Eéaslt ﬁvq‘}é herw se,
the terns Mﬁast@ne iﬁowmbleqt@tfrdmenlmgm iotlides, byt igupr livated L, momgzlﬂne or nore

het er oat ong,hisLES grg 0 - or

- 7- menber ed1 thelt erﬁ g‘gﬁg}’w Bﬁ)ndp?o%él |m(r21‘g2 lgggg)n&\xgmhdg gmgt ons, sel ected
t 0 i ndependieprdylyimicagaiylN, and S, V\:hl ch heterocyclic group may be
saturated or unsaturated” or "4-, 5-, 6- or 7-nenbered heterocyclic group

cont ai ni ng. one or _nore het er oat ons sel ect ed i ndependently fromN, 0 and
S" may be, Intit spasiticarien, unlpsyisaigd otherwise dbesigmnsy - or g pambared peerogyslitiazol i di nyl

i m dazol i nythyp c@ﬁﬁnﬁﬁ@bhﬂ'morﬂe&%a%sn.%ieete&'n@é‘faéﬁd@ﬁ(tlyfronPNR?Eﬂd@’rbYl
pyrazolidinyl, razol i ny g%rrolldlnyl pyrrolinyl tetrahydropyranyl

" is thi omorphét Pr ‘l“eml?efﬁd)bF‘emF % &2 %ﬂ"ta"?WﬁPrefi’BthFmatﬁl%%t%ﬁﬂ, pyrazi nyl ,

pyrazolyl , inpédde@BifRy N, O mdrs Shyich hdderbdyBlidbtbup rpayrbé@hwﬂtcd gthi azol yl, thi enyl :
imdazolyl. In this, pﬁc% 9at|§ unl ess. stated atherw se, the term"5-
or 6- membe SRS ¥ & ©F TR DAY P C PR SAATIAE S P8 sel ect ed

[ ndependerﬁeteyoafolirﬁw&tedhhdeﬁenam)zﬁ N, 10cdnd §2 snay Bé) bixaitdmoaligitaitd,C ,

‘het er oar omatl Gl f;\ dahzgt T %J%Ia?!o?nrl n shotliga}t are. s t]urm{ Fd or
unsat ur at PP é‘g BpeE T e oY TE P Ry sP ey "B’ PR ar e not

- limted tmqﬁaudtydy] pyrﬁ‘za 19mxlam¢zylu;yl |p$m1mrazk@Mydli,nylooeamthyobyramr a2| nyl , )
pyrazol %’l ’t1h1% g Pyucrﬁ/} i& 1ZIOSJ)X|IS e fyfno?%o]%?%%mry?ﬁ%azol);l?ﬁ Ser ir l thienyl,

i m dazd az ol |nyI

pi peri dyI ypdpegyndnﬂyylpynqdwl:hmmlyldhlnwl,,lmpwcaﬁol inyl, pyrrolidinyl,

pyrrolinyl 25 tetrahydropyranyl, thionorpholinyl, phenyl, cyclohexyl or

cyclopentyl. :
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 §”, includes
20 both aromzitic, heteroaromatic rings and heterocyclic rings that are saturated or

unsaturated. Examples of such heterocyclic rings may be, but are not limited to furyl,
C o 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 specificaﬂ.on, unless stated otherwise, the term “6-membered heteroaromatic ring
containing one or two nitrogen atoms” includés, 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 8"



In this specification, unless stated ot herw se, the term " 6- menber
heteroaromatic ring containing one or two nitrogen atonms" incl u&eZsSEPoZﬂﬂﬁ
is not limted to, pyrazinyl, pyridazinyl, pyridyl or pyrimdyl. 30 In
this specification, unless stated otherw se, the term"5-nenbered

het erocyclic group containing one or two heteroatons atons, selected

i ndependentopsfszesn N, 0 and S" 2 2 SEP 2006 WO 03/ 082858r®6HkLSE03/ 00508
14 includes, but is.not limted to, pyrazolyl, pyrrolyl, thiazolyl,

oxazolyl, thienyl, furyl, imdazolyl4 isothiazolyl 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 boHedendutieaet limied tgr BIAFSLYL, Pyrralfi thingnhd cixpdobtthieny], furpl ess st at ed

ot herw Seqnﬁcﬂ%lh rs‘gﬂngﬁ,llﬁglei@?xm vibe fluorine, chlorine, bromne or iodine.
10 The present invention relates to the use of conpounds of fornula |la and

~Ib as hereinbefore defined as well as to the salts thereof. Salts for use

i n pharma icgal NSe | fable salts,
R e PR S P i

f or nul a5 | fodpdicaias thawea@ﬂwss'?sg'amectharﬁeﬁwmt@amltetv&enalsg@aw be enpl oyed to
form non-toxic pharmaceutically acceptable salts of the conpounds of this
i nvention. Pharmaceutically acceptable salts ~include, but are not limnted
to hydr ocHPd¥s Beciticarion. poipss Flaiee othapyisedhetam halogermaghedfjuoynesciuoiieed by

met hods kngwhint bribdige.art. 20 Sone conpounds of formula In and | b may have
chiral centres and/or geonetric isoneric centres (E- and Z- isoners), and
it is to be understood that the invention enconpasses all such optical,
(dif ast eneoi TR FRE it indéliod MRt th€ude S0RIPSundYbi Binkul{ RenPIEseakinbdyeNnt i on it

is to beu erstoolg t hat d of fornulala or a salt §5thereof
my exhi biETHE SRGAAN NS S S b 7S i RS irr For PG &IEBe | (1 s to
be under s;;trnmﬂce‘.uhadllytaﬁeptnwveni borbttenespaEisasefary the dtidacien bthé or m of
conpounds C(())f gu ds[mtlf mm% a | s not to. be limted nerely to any one
t aut oner i ¢ PP Ui P26 |ntheforrrula drawi ngs:
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 understocd that the invention encompasses all

C * such optical, diastereoisomeric and geometric isomers.

Within thé 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 encorhpasses 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:



2 2 SEP 2006 WO 03/082853 PCT/ SE03/00508 15 (R2)m' /R (R¥»nj RHP P
(Ry, (RB)n (la) (la) 5 wherein P, R, R2, R3, mand n are as d fégf
above. An object of the inventionis to prOV|de conmpounds of for Fallgf
Ib for therapeutic use, especially conpounds that are useful for the
prevention and/or treatnent of conditions associated with glycogen

synt hase ki nase-3 (GSK3) in mammal s including man. Particul arly,

conpounds OYO®3@E¥EM a la or |b exhibiting a sel ective afdrismistoyso or GSK- 3.

| D PHARVACEUTI CAL COVPOSI TI ONS Accordi ng to one aspect of the present
‘invention there is provided a pharnadéutical conposition conprising a
conmpound of forrmula la or Ib, as a free base or a pharnmaceutically
acceptabl e salt thereof, for use in the prevention and/or treatment of 15
conditions associ ated mnth gl ycagen synt hase kinase- 3R'The conposition may
be in a form suitabi?% f oral Jfdninistra
for parenteral injectT . .Nsterlle sol uti oRN pension. In general

t he above conpositions i 'Ofgl manner usi ng

- pharmaceutically carriers o dai | y doses of the
conpounds of fornula |la or in @he treatnent of ammal , i ncluding
man, are approximtely 0.0 250 ny/ kg bodywei g | peroral

adm ni stration and about 0 to 250 ng/ kg bodywekgit ,at parenteral

adm nistration. The typica .@#Ly dose of the actlvéﬂ)ngredlents varies
within a wide range and will dep&nd on various factors such as the

rel evant indication, the royggs of adm nistration, E@e age, weight 25 and

. sex of the patient and may be determi ned by a phyS|C|an 2 2 SEP 2006 WO
(031082853PCT/8E03/00508 16 _

O
| uegr=s==Sui t abl e

5 wherein P, R, R?, R3, m and n are as defined above.

An object of the invention is to provide compounds of formula Ia or Ib for therapeutic uée,
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 approximateiy 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.



A conpound of formula la or Ib, or a pharmaceutically acceptable salt

t hereof, can be wused on its own but will usually be adm ni sterequrSEtP%ﬂﬁ
- form of a pharnmaceutical conposition in which the formula |la or
conpound/ salt (active ingredient) is in association with a
pharmaceutical |l y acceptable diluent or carrier. Dependent on the node s of
adm ni st r amwoonjoszBdze phar maceuti cal conposition may compirisgldabsnem 0.05 to
99 %w (per cent by weight), for exanple fromO0.10 to 50 %w, of active
ingredient, all percentages by weighg being based on total conposition. A
di luent or carrier includes water, aqueous pol yethyl ene glycol, magnesi um
carbonate, 10 nmagnesium stearate, talc, a sugar (such as |actose),
- pectin, detcpmpoung pifpoinla karoa ffa oanpharmacenticallyacopstalit baltnieraé lchnbeos e,
met hyl cel I - I butter. A
conpositi Ohﬁe@?&‘ @ﬂ#ﬁ@é@%@%gﬁgﬁfgrﬁgﬁla{hﬁwgﬁégfaq{hfa\&%c ?)alle form The
tabl et raycdmpogidehi in inbisheyforpulyda psld Camd@@ﬂ/nﬁldgmamngamdmblﬁ imay be coated
(for exanp agent such
s Ty oxy o Atk fioal A0t Qe ek B bbidn ol e 2040
processsf oef atimanspﬁmaihaphwonacelﬂlcal cpinpasiviat eay caeprise GomPos 30w (fer t he
i nventi on : f; 20
phar maceut L eat e ios Panps ekl 1y SO BRE W Rk R e dd. wi th a
phar.maceut W@mtlbvngbﬁégmta@@mﬁwtmnt or carrier. An exanple of a
pharmaceutical conposition of the invention is an injectable solution
containing a conmpound of the invention, or a a pharnaceutical |y acceptable

It ther eéfiﬂut‘aéor cz%lewé?léqeﬁwé%P%IE%P?IM@EM@&@&VC%& BrEnpEImERROnate.and, | f
q%ce%ssam?/ m@nbHieh stSzQﬁib;dam Ayeoxidas at‘:to&y@e&ﬁ.hckeamncst@w ﬁagﬁ&hfnﬁhr It ngt t Pe pHdof
e final conposition to ab oy sur fact an o ai

di ssol uti o‘i’?lcr"ﬂydtﬂ'ithae P9t BRE l’:‘&“‘%\"?"sfcﬁ@mhc %W&X%LF 1B GRA°4 1a or Ib, or
a salt thesaef, dissolved in 30 water. 2 2 SEP 2006 WD 03/082853
PCT/ SEQ3/ 00508 17 Solution mmnL Active Conmpound 5.0% wv Pure water To
100%

A composition of the invention can be in tablet or injectable form. The tablet may
is additionally comprise 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 carier.

An example of a pharmaceutical composition of the invention is an injgctable 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 compouhd of formula Ia or Ib, or a salt thereof, dissolved in-

30 water.



MEDI CAL USE Surprisingly, it has been found that the conpounds dif'gﬁﬂd i n
the present invention, as a free base or a pharnaceutically acc pz't 806
salt thereof, are well suited for inhibiting s glycogen synthase ki nase-3
(GSK3). Accordingly, the conmpounds of the present invention are expected
to be useful in the prevention and/or treatnent of conditions associated
with gl ycoggp;mysi hase kinase-3 activity, i.e. the col;m]%t Isdgey be used
to produce an. inhibitory effect of GSK3 in mamrmal s, including nman, in
need of such prevention and/or treatpent. 10 GSK3 is highly expressed in
the central and peripheral nervous systemand in other tissues. Thus, it
is expected that conpounds of the invention are well suited for the
prevention fand/or treatment of condi f hpny assocrdted w th glycogen

synt hase ki 1&4\}110& n the central andl|peripheral_ nervous system 1In
particul ar, | d¢iveEompowads of the invenfiO®ware expected 15 to be suitable
for prevent (P @MEl Or tTEeatment of COmgL i ciated with especially,
denentia, AlLzheiner's Disease, Parkinson's Di sease, Frontotenporal
denentia Parkinson's Type, Parkinson denentia conplex of Guam HV
denmentia, QEs@aeysd th associated neurofibrillar tangle pathol ogies and
dementia pugilistica. 20 O her conditions are selected fromthe group
consi st i ng Sgwrignghptithepbrce fquad Bptdhe coppeyngsdefined ip Setpresemd B entiot@gener at | on,
Down  syndr @REpast bt dheHaOridal Pai R sal @Rk e RRE kel for iM@iddgnsoni sm
progressi ve supranucl ear pals Pick's Di sease, N emann-PicK' s Di sease,

st r oke, Shegkyc*eaeawawa&mﬁ@h%Fﬁr@nﬁéuhww@wﬁ efitha Rresgitdwvaatios,  Bi pol ar
Di sease, afeferfdcicd & tdiusdil GEhS preARRSLMV0PReatrSGNbIZORIM BB bdoci £LAGNIH | VE

di sorders, hair |oss q&% 25‘?l contracepti ve di cation. Further conditions

re sel ect 84BN R HYRe % HeGgmpUg edspdde Bedise av | 4 Cogniti ve
| npai r ment inhAgeryASBa of GS1etlin Marbiays, intipéihg Hiet) in nedge-sal padvedtioPagdiort | ve
Decl i ne, C%g%}l tive Inpairenent No Denentia, mld cognitive decline, mld
neur ocogni tTVE“22SEP2006 WD 03/ 082853 PCT/ SE03/ 00508 |'s decl i ne,
Lat e- Li foe Forgetful ness, nmenory inpairnment and cognitive inpairnent,

vascul ar RNy, SRRk | Achih heieBRth 55, 08 ARTH895AE! Gud! opeci a.

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

35 contraceptive medication.

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

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



One enbodi ment -of the invention relates to the prevention and/or treat mﬁr‘ét
of denentia and Al zheiner's Di sease. s The dose required for t hel 2 SEP 100
-therapeutic or preventive treatnment of a particular disease wll
necessarily ‘be varied depending on the host treated, the route of
adm nistration and the severity of the illness being treated. 10 The
present i nwembidess el ates also to the use of a corrpounlstmoj,@g@gul'a | a or
I b as defined hereinbefore, in the manufacture of a nedi canent for the
prevention and/ or treatment of condijgi ons associated wi th gl ycogen
synt hase ki nase-3. In the context of the present specification, the term
"t herapy" also includes "prevention" 1s unless there are specific
i ndi cat i onsledioe, fLiate-1dfe Fbigetfiiness] memb@impairidehiend pepuitive impaitlent, vascular
"t herapeuti,cal |l.y", shoul e construed . accordingly. The invention al so
or ovi dbs. 1 8PP RER aftn 2Pl PR MEAREF IS AR on of condi ¢ | one
associ at ed Ose thbaglinyanogfele isyentdnasletekiongpeevantio apd/draiemeeddii Ni strering to a
manmal , Z(aei %Lg ﬂ%}eﬁg‘e@’s. .Segnsged of such treatnent and/or prevention a
t her apeut i car y erfective nmount of a conmpound of fornula la or Ib, as
her ei nbef ore defined. NON-MEDI CAL USE In addition to their use in
- therapeuti L Cl 1o a | b as a 25 free base
or a phar nﬁ{‘g%ﬁ% %g ﬁg f%?%etp%%ﬁgmggﬁe?&{]&eet?eo e,n tcg nggdﬁgaes?ul as
~phar macol ogiiltucessaridbesvaiied debendidg ve the port treatedntie swterefl administaetiomn of in vitro
‘and in viva,d@skya¥sbaaBinhRL ndid8reagy @l uation of the effects of inhibitors
of GSK3 related activity  in l.aboratory animals such as cats, dogs,
rabbits, nonkeys, rats and mice, as part of the search for new
her apeyt i gge @b wntich rdlacasodOME use\0Pa OddBuf & rdrmiada BGblSEdREP0508 19
THODS OF PREPARATI ON The present invention also relates to processes for
preparing Defeinkdemduihe man iscsirsef 2anqdicamesyt for ghe pryprsign Prstar tedi@ertt 6f | owi ng
 descri pti 0BoftioSd4aibciai-0 GRS §KSogeh synfhaddkil@tesy. ood that, where s appropriate,
~suitable protecting groups will be added to, and subsequently renoved from
the various reactants and internediates in a manner that will be readily

under st 0od Iiie &a€xt of the present specification, the term "therapy” also includes "prevention”

A pfip

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 la or Ib, as hereinbefofe defined.

C. NON-MEDICAL USE
In addition to their use in therapeutic medicine, the compounds of formula Ja or Ib as a
25 free base or a pharmaceutically acceptable sait 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.



skilled in the art of organic synthesis. Conventional procedures for using
such protecting groups as well as exanples of suitable protectingl§fBdfé
are for exanple described in "Protective Goups in Oganic Synthesis",
T.W Geene, PGMWtz, Wley-Interscience, f io New York, 1999.
Preparation of Internedi ates The process, wherein halo is halogen, R3, R
R5, R6, X wdwsasessm unless otherw se specified, are pagiseghbigd '
her ei nbefore, conprises, is (i) halogenation of a compound of formula I,
HH RNR2N halo FF (Il) (I'l1l) 20 wherein R2 is halogen, to obtain a
compound of formula Ill, wherein halo is halogen e.g. bromne, chlorine
or iodine, may be perfornmed by an aromatic el ectrophilic substitution

usi ng a suitabl e hal ogenation agent such as Br2, Cl2, 12, ICl, S02Cl 2 or
anot her S“mﬁbﬁsdﬁlﬁiﬁtﬁg@ agent such as N-bronosuccinimd in an
appropriate solvent such as acetonitrile, acetic acid, HCl/ethanol or
wat er, Wi t Fheqresent inlvention alss relatea sl wodessseforprgpariagithe bdtagond ofédralada et at e such

as sodi um 4Rl Gup At Jl%@%d %t %‘Wé%g ‘@qgi e 00m
t enperature. 2 E %%% 5’8661) ! 8%71 @g@ﬁé’ " g 7%8@%% dhc’l (1 |~5¢ conver si on
of a compoappebpidte, fiwahialpeptdcing gubups willhbetrdiiag 19, sndisubsehergnremevey. frdor o ne or
odine, t OyODRl ey QTROH RO ds O MMl Aenh YAEH Sk nd et bond and
; t t t 1 t

R6 i1s as ge I ne eaf)aove, H Shazr}(r)1 ﬁ E? IQEC 8{&15;%?&\7?0? y

skilled in the art of organic synthesis. Conventional procedures for using such protecting

groups as well as examples of suitable protecting groups are for example described in

“Protective Groups in Organic Synthesis”, T.W. Greene, P.G.M Wutz, Wiley-Interscience,
( 10 New York, 1999.

Preparation of Interediates

The process, wherein halo is halogen, R’, R, R%, RS, X', n and m, unless otherwise

specified, are as defined hereinbefore, comprises,

(1) halogenation of a compound of formula II,

\ i _ N/H " I\'{H
o — e
halo
: Im (I11)
C B 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 Bry, Clz, Iy, ICl, SO:Cl; or another suitable
halogenation agent such as N-bromesuccinimid 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.



f that may be carried out by reaction with a suitable tin reagent fuch as
atrialkyltin-R6 reagent e.g. tributyltin-R6 in the presence of &l SEP 2006
sui tabl e catal yst such as bis(triphenyl phosphi ne)palladi un(l1) chlori de,
tetrakis(triphenyl phosphi ne)pal | adi un{0) or to ‘

bi s(tri phenyl phosphi ne)pal]adiun(l1) acetate in a suitable solvent such as
t et r ahydr oty @ns2ss;acetonitril e, toluene or NN-di met hyldaisppisg and at a
tenperature range between 25 C and reflux. The reaction may be ai ded by

t he presence of tetraethyl ammonium efploride. (iii) reduction of a
conpound of forrmula VI to obtain a conpound . of formula VII, "'s HH\ NNO
ol / Ol /| OH (M) (W) that my be carried out in a suitable solvent
such as t ofinemnesrsibedirabygdsmt of fammuldl Ve tiykin@kioeya habigerg e i btbrding 0O f
tetrahydrof uran and an al cohal. such, as methanol or ethanel in the presence
20 of a sdP#ﬁ%ltoe&?aélﬁ?J%ci“??ﬁurfdeo E;Oérﬁ]fllasfugﬁerﬂgBq]fstarﬁ”ﬁ%b?)ﬁ%ﬁ;gd}siaﬁe or sodium
bor ohydr i defiamichbate, a reaction tenperature between 0 C and reflux. (iv)
oxi dation of a conpound gf formula VIl to obtain g,conpound of fornula
VI, 2 2 SEP 2006 WO 03/082853 PCTUSE03/00508 2¥ HH \ NNOOO OHH
(Vi) (Vi) that 4 carri.e_d_ow‘..inFﬁ,s ' sol vent such as
chl of orm tetr &R 7=oP pyridine ih~ of a suitable

oxi di zi ng reagent stch as chrom um(VI) oxide Ur 5 nanganese(lV) oxi de and
at a reaction terrpeE ure between 0 C and +108, C. (v) conversion of a
compound of fornmula Il to obtain a conpound 3f formula I X,

A,

0 that may be carried out by reaction with a suitable tin reagent such as a trialkyltin-R®
( g reagent e.g. tributyltin-R® in the presence of a suitable catalyst such as
bis(triphenylphosphine)palladium(II} chloride, tetrakis(triphenylphosphine)palladium(Q) or
10 bis(triphenylphosphine)palladium(il) 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 tetraethyl ammonium chloride.

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

H H
/ r
N - N
0] O
O

C (VD) (VD)
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 réducing 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,



HH \ NNOIl i OO HCO N10 (M1l) (I X) that may be carried out in a
sui tabl e solvent such as an al cohol e.g. nethanol in the pr esencé 2dSEP2005
sui tabl e reagent such as tosyl nethyl i.socyanide and a suitable base such
as potassi um carbonate or sodium carbonate and at a reaction tenperature
between 0 C and reflux. is (vi) conversion of a conpound of fornula X to
obtain a c f formula XI, HH i NOO / O |z XI') that
may be car??ggﬂgg?yin a suitable solvent such as carboﬁngwéﬁ%ﬁﬁde in the
presence of 20 suitable reagents suc@ as alum numtrichloride and
chl oroacetyl chloride and at a reaction tenperature between 0 C and
reflux. 2 2 SEP 2006 WD 03/082853 PCT/ SE03100508 22 (vii) Conversion of
a conpound of formula XI tg obtain a conpound of forgrula XIl, HH\ N~ N
OO0 Ol /S N - N

0 o 0

OH H
(VID) 1))
that may be carried 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 formuia VIII to obtain a compound of formula IX,
! !
N N
0 0SS
H N0
0 - (VIII) ' ' (IX)

that may be carried out in a suitable solvent such as an alcohol e.g.'methanol in the
presence of a suitable reagent such as tosylmethy! isocyanide and a suitable base such as

potassium carborate or sodium carbonate and at a reaction temperature between 0 °C and

reflux.
- 15 7
C (vi) conversion of a compound of formula X to obtain a compound of formula XTI,
H I
N N
0
- E):):O | Ojg\):
Cl
X) XD

that may be carried out in a suitable solvent such as carbon disulfide in the presence of
20 suitable reagents such as aluminum trichleride and chloroacetyl chloride and at a reaction

temperature between 0 °C and reflux.



N C 5 (XI) (XIl') that may be carried out in a suitable sol vent iuch as
tol uene, di.oxane or tetrahydrofuran in the presence of a sui t abl & r%ﬁd&ﬂﬁt
such as thioformam de and a suitable base such as a trialkylamne e.g
triethylam ne, or potassium carbonate and at a reaction tenperature

bet ween +25 C and reflux. 10 (viii) conversion of a conpound of fornula Xl
to obtain ayeememsnd of fornmula Xill, HH \ NNO OpQskodoodosS\r- / N
Cl (XI) (XIl1l) s that may be carried out in a suitable solvent such as
acetic acid in the presence of a suitable reagent such as thioacetamn de
and at a reaction tenperature between +25 C and reflux. (ix) conversion
of a conpound of fornula XIV, wherein halo is halogen e.g. fluorine,
chlorine or bromine, to a conpound of fornula XV nmay be carried out by 20

a 2RaS(E)Fz| \2/)0 v?lmvrgeg%%%? a2 c%?n%o&ggf oEgu é% t5000 ta12n3a corr})%ln%d%ﬂo?mulal\l XII\IIL, 00 /ONRS

H H
: N N
: o T 0
. o SN '
S
"~ \=N _
Cl ‘ : ' :
5 (X1) ' (XII)
C » that may be carried out in a suitable solvent such as toluene, dioxane or tetrahydrofuran in
» the presence of a suijtable 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 _ H '
. / :
N N
B o) | O
S\
=N
~Cl :

(XD (XIII)

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 X1V, wherein halo is halogen e.g. fluorine,
chlorine or bromine, to a compound of formula XV may be carried out by

20



activation of the acid function in a conpound of fornula XV, mjtﬂl;Eﬁb%ﬁ
hal ogenati on reagent such as thionyl chloride or oxalyl chlorid

suitabl e sol vent such as methyl ene chloride, chloroformor toluene or
using the reagent neat and the reaction nay occur at a tenperature
“between 0 C and +80 C, followed by the reaction wth the appropriate am ne
RARSNH i n ay§dsadt € sol vent such as nethyl ene chlorlﬂﬁ%m&ﬂkggoform

tol uene or acetonitrile with or without a suitable base such as an 10

al kali metal, an alkaline earth netal, carbonate or hydroxi de such as :
sodlun1carbonate potaSS|un1carbonate cal ci um car bonate, sodi um hydroxi de
or potassium hydroxi de or an ~al kyl am ne base such as triethylam ne and
the reaction may occur ahgl@ tenperature betweeRgo-20 C and +80 C, or b) a
sui tabl e coupling reagent such as 1, 3-diisopropyl carbodiimde, 1-[3- 15
(di met hyl am no) propyl | - Nhylcarbodllnlde hyefxaghl ori de, 1, 3- '

di cycl ohexyl car bodi i m ge, thenzotrtezol - \ N, N,

N -tetramet hyl uroni um af | uor obor at e, C> R
N -tetramet hyl uroni hexaf | uor ophosphat ep(1' - car bonyl di i m dazol e or

O (7-azabenzotriazol-1-pl )-N,N,N , N - tetrane &uroni um

hexaf | uor ophosphat e re the reaction may be aided by the addition zo of
1- hydr oxybenzotri azol e hydrate and in a suitable solvent such as nethyl ene
chloride, N, N-dinetyivhor mam de or tetrahydgpofuran and the reaction may
occur at a tenperature between +20 C and +130 C, followed by addition of
the appropriate am ne RARSNH and at a reaction tenperature between +20 C
and +130 CactivBtionX} the a6y finstionin Dfonpoomadp eancla ATV fvammul a XVI, wherein hal o

(5 o 3 ol s BB SRR L o, o

hal o hal 0 syeNadNnéhnehblotdd\-HRRofor or tRuene or using the reagent neat and the

otriazol-1-yl)-N, N, N,

reaction may occur at a temperature between 0 °C and +80 °C, followed by -
the reaction with the appropriate amine R*R’NH in a suitable solvent such as methylene
chloﬁde, 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 ata temperature between
-20 °C and +80 °C, or
b) a‘ suitable coupling reagent such as 1,3-diisopropylcarbodiimide, !-[3-

15 (dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride, 1,3~
dicyclohexylcarbodiimide, O-(benzotriazol-1-y1)-N, N, N, ¥ -tetramethyluronium

C i . tetrafluoroborate, O-(benzotriazol-1-yl)-N, N, N, N’-t_etramethyluronium

hexafluorophosphate, !,1’-carbonyldiimidazole or O-(7-azabenzotriazol-1-yI)-NN.N' N’-
tetramethyluronjium hexaﬂuorophos?haté where the reaction may be aided by the addition

20 of l-hydroxybénzotﬁazole 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 X VI, wherein halo is halogen e.g. fluorine,

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



(XVI) (XV) the reaction with the appropriate amne RARSNH in a %g‘pkﬂﬁ
sol vent such as nethylene chloride, chloroform toluene or acet i (06
with or without a suitable base such as sodium s carbonate, potassium
carbonate, cal ci um carbonate, sodium hydroxide or potassium hydroxide or
an al kyl am ne base such as triethylam ne, the reaction may occur at a

t enper at ur gcaghaean -20 C and +80 C. (xi) Conversion LrlrisRrERouUnd of
formula XVI1, wherein halo is halogen e.g. fluorine, to chlorine or

brom ne, to a‘corrpound of formula XV 1 may be carried out by halo halo
"z N1-1: OS\\OROH NRS (XVII) (XWVIIl) 15 activation of the

sul fonic acid function in the conpound of fornmula XVII with a suitable
hal ogenati ng reagent sudialcas thionyl chloride gdio phosphorus oxychloride in
a suitable solvent such as nethylene chloridel chloroform acetonitrile
or toluene, and sul fol#meyay be added as golvent to facilitate the
reaction. A catalytic larmunt—-O'f—N—N-—*m nmet hyI| acetam-de nmay speed up t he
reaction and the react may occur at a te ure 20 between 0 C and +
120 C, followed by @F& reaction with the @gpfopriate substituted amine
RARSNH in a suitable sqlagent such as nethyle @hl oride, chloroform
toluene or acetonitrile with or wi thout a s#itable base such as sodi um
carbonat e, potassium carbonate, 2 2 SEP 20 WO 03/ 082853 PCTI SED3100505
25 cal cium carbonate, @) um hydr oxi de or paixassi-um hydroxi de or an

al kyl ami ne, base such as trieth and .the reaction occur at a

t enper at urs® FEPGEEED ths gppeopgiag 2 Té’@?{flﬂ Rj%(‘?lars‘j‘taglﬁﬁ?}é‘?néfuﬁ%asdf‘et I8 npound of

formul a XlcKloridd) ell@bforihabloener kbﬁdoﬂgﬁdﬂwﬁh 6. wittloutarshifedle HaseGlidhak sdtun®r br om ne

d R3ish ine, chl. b t
Compourt SEoPERAT R YTE A Fagr g B EG bt "N 5 PRaB™ R R

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 bromme to a compound of formula XVIII may be carried out by

halo | halo
B [N
0. /7 O AF
| H—g © RN
- , \Rs
| C | (XVID (XVII)

15 activation of the sulfonic acid function in the compound of formula XVII with a suitable
halogenating réagent 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
anﬁne 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,



NNO O'S. 'S CCSORNO 11 H5 (XIX) (XVIHa) to the reactioz VgEtPWDDﬁ
the appropriate amne RARSNH in a suitable solvent such as nethyl r%e
chloride, chloroform toluene or acetonitrile with or without a suitable
base such as sodium carbonate, potassium carbonate, cal cium carbonate,
sodi um hydroxi de or potassium hydroxide or an al kyl am ne base such as
triet hyl amypg, < he reaction may occur at a tenper I en -20 C
and +80 T. \ikg 3?}?(%?%) reaction of a conpound of fornmul Zﬁ%,%oﬁél\ré\gi n halo is
hal ogen, .to a conpound of formula XXk may be carried out by halo halo
ON20 N halo NR 4/ R 25 (XX) (XXI) 2 2 SEP 2006 WO 03/082853
PCT/ SEQ3/ 00508 26 the reaction with an appropriate amne RARSNH in a
sui tabl e sodlsientarbinald, iumelyBiskigaer poRki Rk hydeoxide bt A BiyRinie AgaLeNi trile or
N, N-dimethyl formami de with or without a suitable basepsuch as_sodi um

car bonat e, 2 EEEP ARSI FEIFHPRMA QLR & e BB BU RER e G Pl Oxi de  or

pot assi um hydr oxi de or an al kyl am ne base such as triethylamne and the
reaction ma)?( 5 ocqur?{at a tegpﬁggatur§ et ween O_SrC%and + 120 C. (xivV)
reaction of¥ASUSHHEUNF BRPPEH LTI Whggindrly ithefagen <& f4PHen e. g.
fluorineg ehb@iionEromide @Rd Keis hideogdn 6RO Fludrie MBiloanefibkdmindyo e carri ed

out b
: y compound of formula XVIIIa may be carried out by

(XIX) (XVIIla)

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.

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

(‘[ formula XX1 may be carried out by
| halo E halo
20
SN N | N
= _ =
halo : N—R®
RY

25 L
(XX) | (XXD



10 halo halo NN halo NVJ" RHO N /J" 15 (XXI1) (XXIIl) -the reaction with
an appropriate reagent RAOH in a suitabl e solvent such as acetonlzngpZME
met hyl ene chl.oride, chloroform toluene or N, N-dinmethylformam de in the
presence of a suitable base such -as sodi um carbonate, potassium ,
carbonate, cal cium carbonate, sodium 20 hydroxi de, potassium hydroxi de or
sodi um hydr, n al kyl am ne base such as trlethyl t he
reaction ngvgﬁgg%%?at a tenperature between 0 C and + Egﬁm@mg)
Conversion of a conpound of fornula 'V, wherein halo is hal ogen e.g.
fluorine, chlorine, bromne, to a conpound of formula XXV may be carried
out by 25 30 22SEP2006 WD 03/082853 PCT/ SE03/ 00508 27 halo halo N O
N-O + + hileQeablidRSvifh anRopfbpriend ik Réﬁ%@m 2 6R6k 50 Gnfs LR IRRURGaf fornul a
XXIV with an appropriate am ne R4R in a suitable to solvent such as
met hyl ene EHpsier GHorofem aetomirlapr %é’éﬁ’aﬂi‘x@m@l@ﬁmm e e Yikbler nani de wi t h
or Wi t hout bRe filth b&dbRmRADEn AL fdtasREm AT, %&@&?ﬁoﬁate ROLRR Bl dBRi&Ar bonat e,
cal cium carbonate, sodi um hydroxi de or potassium hydr oxi de’or, an -

al kyl am neOlReLEs Y Byivardde of an BlHaNBmi2sResugh a5 taetidamipRype dlescasiionmay r ene
ani.on- e§ch@gggm5%§1gnﬁﬁgﬁuggnyﬁjgﬁmbg@a@e or, a cross linked

pol ystyrene- co- d|V|ny benzene such as PS—dllsoproperthyIanlne and the 15
reaction may. occur at a tenperature between 0 C and + 120 C. (xvi)

- reacting aurgRetRds ko RuRbrorntM XX MRERRI B, lafoe e £3hubitle and halo is a

hal ogen,
chlorine, bromine, to a compound of formula XXIII may be carried out by

15 (XXII) (XXIII)

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



e.g. fluorine, chlorine or bromne, wth a conpound of fornmula C %mherein
R2 and mare as defined above e.g. compounds of formula II1l, V, X SERI2006
or XIlIl) to forma conmpound of 20 fornmula XXVII, (g2)m' NRL halo qt O
HN+ (R)YmMON OO OO R4 (XXVI) (CQ (XXVIl) 25 2 2 SEP 2006 WD

03/ 082853 PCTI SE03/ 00508 28 may be carried out in an appropriate sol vent
such as an & fkses 9- tetrahydrofuran or 1, 4-dioxan, @hcarqnatic

hydr ocar bon sol vent such as toluene or a dipolar aprotic solvent such as
NN--di met hyl f or mam de, NN-di et hyl acet,)gm de, N-nethyl pyrrolidin-2-one or

di met hyl sul phoxi de and the reaction may occur at a tenperature between +10
C and +150 s DC. The reaction is advantageously effected in the presence
of a base. A suitablepggse nmay be an organi chggi ne base such as pyridine,
2,6-1utidine, collidine, 4-dinethylam nopyridine, _-triethylanm ne,

nor phol i ne, N-net hyl i ne, diazabicycl -0l undec-7-ene, 0

t et ramet hyl guani di n |o# an atkati—rretal or #n &ljkaline earth netal
carbonat e or hydr oxi such as sodiumcarb , potassi um car bonat e,

cal ci um car bonate, <Sodi um hydroxi de or pot&ssium hydroxi de.

Al ternatively, such azpase may be an al kali Jetg#l shydride such as sodi um
hydride, or an alkali netal or al kaline eagpi‘h netal am de such as sodi um
am de, sodiumbis(trinmethylsilyl)am de, potassium am de or potassium
bis(trimethylsilyl)snmwg. NR' 15 (R%,H @®xiw O

18

R 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, salkyl 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 fonhula II1, v, IX. XTI or XIII) to form a compound of
20 formula XXVII,

' 2 R
(R)n, N
halo Rt ' 70
{
H
R
T )5—6:::I:q>==o 1
4

O ]
R R

(XXVI) © | (XXVIT)

25



'O "ON+ (RmMO+N 20 RINRNRS R (XXV) (O (XXVI11) 25 (xvii)
reacting a conmpound of formula XXV, wherein halo is a hal ogen, e.

fluorine, chlorine or bromne, with a conpound of fornula C (vvher%ea SERRA
and mare as defined above e.g. conmpounds of formula I'll, V, I X X1 or
XI1l), to forma conpound of fornmula XXVIII, may be carried out in an
appropriate solvent such as an ether e.g. tetrahydrofuran 30 or

1, 4- di oxan, WAR3/e2HBEat i ¢ hydrocarbon sol vent such as t oPCUBSRIS/eH08a di poI ar
aprotic soI vent such as NN-dinet hyl formam de, N, N-di nmet hyl acet am de,

N- met hyl pyrrolidin-2-one or 2 2 SEP 24806 WO 03/ 082853 PCT/ SE03/ 00508 29
di met hyl sul phoxi de and the reaction nay occur at a tenperature between +10

C and +150 'C. The reaction is advantageously effected in the presence of
a base. A Sty CarATEedxsia apagpropEate solygat %‘Fé&%ﬂ“@thafrﬁ h&pRgeiyaer as pyri di ne,

2, 6- 1 uti di n@,dieh|ahdidafiic ﬂyd%df@cﬁrﬁ)biv@rﬂﬂsmwwlﬂh@&:a digolat Srbt saivkAe,
m)rphol i ne, N nethyl mor phol i ne, diazabi cycl o[ 5. 4. 0] undec- 7- ene,

t et r amet hySeitanVdf @e@wlf%aﬁqdwf K- dm*alacmmléfh Napgthyipyrelidiarane pet al

carbonat e QmdbRKb:G& and e Readtfon 5 bbbl RATGARAL e bddMeAS S 4Mraan hpnat e,
- cal cium carbonate, sodium hydroxide or potassium hydroxide.

Al t er nat’i ve?y such a base may be an alkali netal hydride such as io
sodi um hydride, or an alkali metal or alkal i'ne earth nmetal am de such as

sodi um am g_g sodl bi S%tl‘l gf‘fﬁthél S'h?\,ér%? am pot assi um am de or

pot assi um %Ff“i‘“i"ﬁbgt VAREEFAUPl EIfCIEE In the REYeE PaSF’r‘%ﬁ’é‘Fﬂﬂ‘f Pshmay beeng
products Aanbigefic alhebdse akh amndme/,emtmmmcmmfeo@eﬁmslmnopyn@e d and e
for the pr tion of is nds . of gener.al éa and | b, wherein

o' 1 hartgfinis mgenois 1 RER Ry oniine SR St Hipted@ndt her wi so

6e0| fied, tﬂrléﬁetdﬁ@ﬂalﬂﬂiﬁue&ﬁarhﬂl’aﬁmhef)malkalﬁm:d:arﬂﬂrhétsl chhetaeafr hydftiedee processes
OMPTTSE:  such as sodium carbonate, potassium carbonate, calcium carbonate, sodium hydroxide or

potassium hydroxide. Altermnatively, 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,

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

& ‘ | | RY
XXV) (&) (XXVIII)
25 ‘ :
(xvii) reacting a compound of formula XXV, wherein halo is a halogen, e.g. fluornine,
chlorine or bromine, with a compound of formula C (wherein R? and m are as defined
above e.g. corhpounds of formula IH, V., IX, XII or XIII), to formn a compound of formula
XXVII, 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



a) reacting a conpound of formula B (XV, XVIII, XV Ila, XXI, XX
wherein Li is a 20 |eaving group such as hal ogen, e.g. fluorine,? 25EBA§0he
or bromine, with a conpound of forrmula C (e.g. conpounds of formula I'lI,
SV, X X, XI11); wherein R, R2 and mare as defined as hereinbefore to
forma conmpound of fornmula la; (RRY)mNR LR+H \ NO3). 14-(RP 25
(B) (O (! ayodresss 2006 WO 031082853 PCT/ SE03/ 00508 R sepdiifisdeeacti on of
process.a may be carried out in an appropriate solvent such as an ether
e.g. tetrahydrofuran or 1, 4-dioxan, @an aromati c hydrocarbon sol vent such
as toluene or a dipolar aprot| C sol vent such as N, 31-di net hyl f or mam de,
NN- di met hyl acet anude,. N-net hyl pyrrolidin-2-one or dinethyl sul phoxi de and
the reacti @imetBYulpRdxitle aAd thérebetior MG batti: @ tdAREMREI betvkon Cl0ethnd 356 C. The
reaction i§Cadvant ageously effected in the presence of a base. A suitable
base may be~ an organic am ne base such as pyridine, 2,6-1utidine,

col l'idine, 4-dinmethylam nopyridine, triethylamne, norpholine,
N-rrethylno hol i .ne i aza undec- 7-

et r amel iy MURHIER atuReay Db it ies 7 B e o

car bonatse af or3yil Odhdkerse sittcds pgﬁdls@dbummrdaomaba, dlmahﬂsmnumnaaaébonat e,
cal cium ca

b sodj | de r ot,ass
Al ternativ g‘yﬁ?dk" m%rplbgg% fi}%b ham Z?bl ‘IPgr (ﬂéﬁi such as sodi um
hydri de, Otetraneth‘_lflglahlldmmaﬂlalkah maiaktalan amalmaemﬂn nmtlaehbcmmedehmliﬂeas sodi um

am de, sodi. m b| tri hyl s SSI am d Rot assium
bis(tri metfs'u H ba a&e 44 r? F]age cac]fgm re %{e Socg?tlm%%&?’hee @cid salt,
the free ba@asmWyb@mﬂq: éatbmdlmmwclambeacmdy wLap halkals matal Hygddeogeneshal i de such
S hydroge cidin a

G ¢ 2ol B oI e Pl BRI e B ARy RO aiEL

et hanol , cmdmnmlbldtrrmetﬂrylsﬂyﬂmﬂrqpl msncmmwrde@epmssmmhtsunmsthxlhbrt)wﬁe the ‘
reacti on may occur between -30 Cto +50 C.

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, RLRLRL RV 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. flucrine, chlorine or bromine, with a compound of
~ formula C (e.g. compounds of formula 11, v, IX, XII, XIII); wherein R', R? and m are as

C defined as hereinbefore to form a compound of formula Ia;

25 (B) ©



20 b) reacting a conpound of formula XXV, wherein halo is hal ogen,

fluorine, chlorine or bromine, with a conpound of formula C (e. dZSEPZﬂUS

conpounds of formula I, V, I X Xil, XIll); wherein R, R2 and mare as
.. defined as hereinbefore); to forma corrpound of formula Ia; Rt halo (R%N

/JOR C +N N1 + (RANMNR-RNR R25 (XXV) (O (la) 2 2 SEP 2006

WO 03/ 0828{3, ohhshissE03/ 00508 31 The reaction of procesgyhg o€ carried

out in an appropriate solvent such as an ether e.g. tetrahy rofuran or

1, 4-di oxan, an aromatic hydrocarbon gglvent such as toluene, or a dipolar

aprotic sol vent such as NN-di net hyl f or mam de, N, N-di net hyl acetam de, 5

N- et hyl pyrrolidin-2-one or dinethyl sul phoxide, the reaction may occur at

a tenper atnfceeacmtdﬂ@ﬁbecsﬁ&aﬁb@daduez&b&@n &n ap-Ehﬁniteﬁﬁ\tethﬂcH & aRewantgageously

be an organic am ne

effected in %h ﬁrese%e of a base.

base such H& ‘5’? B0 95 1. 4-glogan, g rofpats hy 8‘faFti°BF EEN s I0B i nopyri di ne,
Ej 0 tr|b et hydqaﬂaraﬁonmrvpmwhrhefvMmmplydﬂmmmb,lwNrmepeér;ylacetamlde, kal |
i azabi cycl,0 t et r anet uani dine or an alkali neta
or an al kdl P{‘ii’ylg?ﬁ%ﬁ'\'é‘?%?lorg'%g’éﬁ‘g?l@xgi? aﬁl}%?%ﬁ‘i”ﬁ%m%ﬁﬁfﬂr%% sodi um

car bonat e, tepgra%s betveanan Do aides15¢&t.ci um car bonat e, sodi um hydr oxi de or
pot assi um hydroxi de. Alternatively, such a base may be an al kali netal
hydride such as sodium hydride, an alkali metal or an alkaline earth
netal am dehesdictivondsadvatigesnsptietesd ih the painddnfitadet Alisiiablephsinlaylbg an de,

t d t b h Th d b
Femved byndeig e annd: pesges BEuR a8l LI p RN e in a
sui tabl e Stﬁétklf}m‘hmslnﬁalfphaBnenﬂmyiyEﬂEplmhﬁeodiathb;cycﬂcﬂﬁ.él()]]xhdﬂ’cm-enb,o| uene or ethyl

(acet at & And L fg|£R61d 8 BRY. U wllbicfnd GIRELANE RELUEER D, C and, +100

20 \}\'hen ki aln the aci ase may be
treat ed wisuth aamodion darbangth, mssiun 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, inethanol, 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

of bromine, with a compdund of formula C {e.g. compounds of formula I, V, IX, XII, XIII},

C‘ wherein R, R? and m are as defined as hereinbefore); to form a compound of formula Ia;

1
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hydrogen halide such as hydrogen chloride, or a carboxylic acid S,t' SE?‘?UUE
fumaric acid in a suitable solvent such as tetrahydrofuran, diet 2/: '

et her, methanol, ethanol, chloroformor nethylene chloride or m xtures

t hereof, the reaction may occur between -30 Cto +50 C. 25 c¢) reacting a

- conpound of formula XXVII, wherein R4 is Cl-6alkyl, with the appropriate
am ne HNR4ARPo odog2s60r m a conpound of fornula la; 2 2 SERRGMH0sO 03/ 082853
PCT/ SE03100508 32 r t  (RR)YmMR(R2m%NRH NHN4 ONROR4I RS \
(XXVI1) (la) The reaction of process3ic nay be carried out by: i) the
reaction of the conpound of formula XXVII with the appropriate am ne
RARSNH in a suitable solvent such as benzene, nethylene chloride,

chl orof orm toluene or acet onitri le in the presence of a suitable reagent
such as tr eaction i ture between 0 C
and refl ux%ﬂ?&?&ﬁgy%{#&é@eé‘sﬁ ion OF@?LLE gc?ﬁgo%m%swgﬁgécﬁu WRGEE with the
appropri at @trafmdrtéurmcRSlNl-ﬂlome,am apmatinhwaircserboredol ventsadhwee luesejoha as net hyl ene
chl ori de, ey Q3 hout a suitable
base such a@kﬁ{&ﬁf%w& #EFL,N'Q dl@%@@%@%ﬁ&%wﬂ%t{ﬂgﬁ&g\aﬁqﬁ sonate or 15
hydr oxi de 3tohthpyrobdin-droneerdinsthilelphputiadsirastmandyorar e,a toagetituen

car bonat e, sodi uny, -RYHI O%hHee or potassium hydr oxi de or an al kyl am nebase
such as triethylam ne, the reaction may occur at a tenperature between
-20 C and +150 T. When it is desired to obtain the acid salt, the free
base may b%régesﬁbﬁﬁamam ﬁ&fe@teamne BSscfee o?-QbJa%/%magmsmu slensuch as
hydr ogen chl ori % l'1c acid such umaric aci'd in a

suitabl e s Oteemin amisg bise gsh ?@Yﬂé’ﬁ?@r%‘ﬂml%co”eﬁl@t frgimeghylhayinopyridinganol |

thanol ,, Cme%%ﬁ’rfemn&rpholﬂgwlﬂ%tﬁflﬁm&mﬂ%'diiﬁal%ycms?qﬂﬁﬁﬁc Yhes eof, t he

eaction may occur between -
tetramethylguanidine or an alkah metal or an alkalme earth metal carbonate or hydroxide

such as sodium carbonate, potassium _carbonate, calcium carbonate, sodium hydroxide or
potassium hydroxide. Altematively, 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 usihg 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 c)reacting a compound of formula XX VII, wherein RYisCy calkyl, with the appropnate

amine I—INR“Rs to form a compound of formula Ia;



d) reduction of the N-oxide in the conpound of formula XXVIII gg m\%gﬂﬂﬁ
conpound of 25 fornula la; 2 2 SEP 2009 WO 03/052853 PCT/ SE03/ 00 é
(RYMNRH(R)ym\ / nf H +tNONNRNRs to (XXVIIl) (la) The N-oxide
may be reduced by using a sui tabl e reagent such as phosphorus trichloride
in a suitable solvent such as nethylene chloride, chloroform toluene or
et hyl acet ste®osagdsi he 1s reaction may occur at a tenpefs@isgifmohgt ween 0 C
and +100 C. Wen 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, nethanol, ethanol, chloroform or
20 net hyl ene chl oride_@r m xtures t;1ereof t R reaction may occur between
-30 Cto +H®)( Hfluorlnatlnéﬁén of fornula la to forma
conmpound of fo b, OO HF (R AN N 25 (Ta) (Ib) 2 2 SEP
2006 WD 0310828 a@?| on of process e may be:
~carried out in an a
t et rahydr of uran or,

,|4-d| oxan _qr m xtureg”téreof in the presence of a
J\ng reagent such as 14f{]| ybro-2,4,6-trinmethyl pyridinium
triflate and a sui Uybl e base such as n 5 b tyII|th| um or sodi um
bis(tri mathy;lsHyIO ng)de and at a react|8 r{]::nfperature bet ween -40

g -
T4 5

R* R

C (XXVIT) (Ia)

The reaction of process ¢ may be carried out by:

i) the reaction of the compound of formula XXVH 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 XX VII 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
C 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 carbexylic acid such as furnaric 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 formula Ia;



Cand +80 C. Wien it is desired to obtain the acid salt, the free Z%EF'ﬁEy
be treated with an acid such as a hydrogen halide such as hydrog% !
chloride, or a carboxylic acid such as fumaric acid in a to suitable

sol vent such as tetrahydrofuran, diethyl ether, nethanol, ethanol,

chl orof orm or methyl ene chloride or m xtures thereof, the reaction my
occur bet waeno348B53C to +50 C. | NTERVEDI ATES The presentti/sesswesnsi on furt her
relates to new internediates and the use of these is internediates in the
preparation of compounds of formula Ba. and I b as defined hereinbefore.
In one aspect of the invention the internmediate is a conpound according to
formula XXV Halo +N~O )o 20 (XXV) wherein halo is halogen; R3 is

sel ected from hal ogen, nitro, Cl-6alkyl, fluoronethyl, difluoronethyl,
trifluoronethyl. fluexometfoxy, difl ﬁro-a oxy, Rtrifluoronet hoxy, OCI

2s 6al kyl'NR 4R5, Imy Mcyano, co B RRG, 0. 6al ky] (S02) NRRS5,

CO. 6al kyl NRARS and™g X' B6, wherein y_disftect bond, 0, CONRRs,
S2NRR, S02R' or N 137 ndépendent |y are hydrogen
or Cl.3alkyl; R8, RO R d RI3 are C 4alkKyl; R6 is phenyl or a 5-, 6-
freeppr 22SEP200E WO 031082853
PCT/ 8E03100508 35 -roatonsT“SEIecte-Iinoepehdently fromN, O and
S, which heterocyclic unsaturated or said
phenyl or 5-, 6- or 7-Qenbered heterocyclic{group may optionally be fused
with a 5- or 6-nmenberedysgturated or unsaturaf-eg® ring containing atons
selected-independenthy’fronlc, N, 0 and S @pﬂ whi ch phenyl or heterocyclic
(froup S may be subtituted with one or two substituents selected fromW

and R6 is linked to Ra, R o Rl andR13. In one enbodi ment of this aspect
“there are provi ded conpounds according to formula XXV

(XXVIII) : (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 hydrdgen 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 2 R'
(R N (R, N
= Q 9
H F
Z N 2\
(R’) | (R) |

25



erein R3 is Co-6al kyl NRAR5; and n is 1. In another aspect there are
rovi ded conpounds, said conpounds bei ng: 2008
[ (6-Chl oropyridin-3-yl)nmethyl]-4-nethyl pi perazi ne; 12 SEP
Chl or.o- 5- (nor phol i n-4-yl met hyl ) pyri di ne 1-oxi de;
-Chl oro-5-(pyrrolidin-1-ylnmethyl)pyridine 1-oxide; 1s
-[ (6-Chl oro- 1- oxi dopyri di n-3-yl ) net hyl ] - 4- et hyl - 1, 4- di azepane;
- Chl or o- 5 QWO ol i di n- 1- yIplperldln 1-yl ) et hyl | pyRCTEEW@0518 oxi de;
-[(6-Ch loro-1 -oxidopyridin-3-yl)nethyl]-N, N-di nmethyl pyrrolidin-3-am ne;
Chl or o- 5-[(4-nethy|piperidin-l-yl)ﬁéthyl]pyridine 1-oxide; 1
-Chl oro-1-oxi dopyridin-3-yl)nethyl]-4-phenyl piperazine; 20
- Chl or o- | ' | '
ridin-3-yl)methyl]-4-[2-nitro-4-(trifluoronethyl)phenyl]piperazine
- (6Tm&56}1‘$fprdeé<s'sg% 54, @Lmd%umhmﬁlpwm s‘oww S)Jamsrmladﬂwganem tri

[
N-(4-Chl orobenzyl) - | oro-1 -oxidopyridin-3-
1]-N W-E'ilbdgvllog]ﬁan%l 4- dloxan or mlxtures thereof in the presence of a su1table ﬂuonnatmg

nef y

N[ (6- Chl Ofe@gehr 0 AQMbiod, 416 &xyétr)ymhmwuln thfdielanfi W isditaBR B lsdchls ABT hyl am ne;
N-[(6-Chl oro- | -oxido yr| ) et hyl ] - N-met hyl - N- phen yl am ne; 25

5- (Azet Fdl Ihut)llh JURRRT s(&rwe&yisﬁylpqnmieﬁéd ptagsgcHyt temperature betiveen -40

2- Chl or o- Sqf&@4@@b@ylp|perl din- |-yl)methyl]pyridine |I-oxide; N [(6-Ch
0 -

2-

opy
[
(

3
h
(
(

=

o-1 -oxidopyridin-3 -yl)nmeth yl]-Ncyc | oh ex yl-N-nethylam ne;
Chl oro-5-(pi peridin-1-ylmethyl)pyridine |-oxide; as a free base or a

sal t ther eofhen it BAedretoIBRindAOLid MD 11230 8248 2dy LT85 AR aYBsudPas 4 N anot her

aspect of the i nvention the intermnmediate |s a conmpound according to
fornul a B hydsagen halylg juch sy firogenyebdonidey g g qasboyylic agid juch gs fugariqgeid pAer ej n P
qur esaht Ssuaile sollentGudiel etigdrdnahe BRAKIGMRE, ln@thamdmtrﬁmt@ldfdmﬁl @ne or two

a? E)renr Iog't ggglgﬁgtlér%% ]%gdel OrI]g]lel tlell‘gsd %Qr;[aclf th(l,c rre:(a)cnor’l\l may occur et%vegg -3%& S%t"C! east one

~ INTERMEDIATES
The present invention further relates to new intermediates and the use of these
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

Halo

20

(XXV)

wherein halo is halogeni R?is selected from halogen, nitro, Cj-salkyl, fluoromethyl,
difluoromethyl, trifluoromethyl, fluoromethoxy, diflucromethoxy, trifluoromethoxy, OC,.
25 galkylNR*R®, Cogalkylcyano, CosalkylCONR R?, Co.calkyl(SOz)NR*R’, CysalkyINR '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"? eééh independently are hydrogen or C,.jalky!; Rs, R'O, R'"and R?

- are Cpqalkyl; R%is phenyl or a 5-, 6- or 7-membered heterocyclic group containing one or



| fromnitrogen and L' is a |leaving group such as a hal ogen a-g. zfi,glgr kﬂ'ﬂ?’
chlorine or bromne; wherein R3 is selected from hal ogen, nitro,

Cl-6al kyl, fluoromethyl, io difluoronmethyl, trifluoronethyl,

- fluoronet hoxy, difluoromethoxy, trifluoronethoxy, OCt. 6al kyl NRARS,

Co- 6al kyl cyano, C0-6al kyl CONRAR5, Co- 6al kyl (SO2) NRAR5, Co. 6al kyl NRARS  and
a group X1Rggoidegsein X1 is a direct bond, 0, CONR/Rs,pco2iNR9fgsD, SO2R11
or NR12R13; R7, R9and R12 each i ndependently are hydrogen or Cl ;al kyl;
Rs, RO, R" and R3  are Co-4alkyl; R8 is phenyl or a 5-, 6- or 7-menbered
het erocyclic group containing one or is two heteroatons, selected

i ndependently fromN, 0 and S, which heterocyclic group may be saturated
or unsat ur &veketageatozsi glephéimgiépensdently frongN, @ and7S, whivh beterde el gowpoyl i ¢ gr oup

MRy P! OBl b WSl & Ridtpimiy OF 5 66-%??%%111?%@?%%%]5%0% ygsat urat ed

ring containing ons selected e ehden RE*E and whi ch
phenyl or hettoeplbcﬁschmsp@wgm ofHer 61m}nbbmd stHated lee@tuwtftdhm@ nemamring Wo

substi t uenta @él&%ﬁ %e%@é&} %érorﬂ'&d ﬁcfSS zlmld%?cq p‘xﬁlgﬁﬁ‘ het\erocychggrmcl]p d

R1, R 1andR1 I'n one Ai's aspect ‘thére are

corrpounds et by gibryted with oraraiitee Bbstléws Sd@ﬂﬁﬂlfromw anp R° )&')ldmkedXC)(R? ) wherein P
is a pyridigmegoL,poyeimdine ring and L' is a. |leaving group such as a

~hal ogen e.g.-chlorine; wherein R3 is selected from CO 25 6al kyl CONRARS,
Co- 6al kyl (SC2) NR4R5 and Co. 6al kyl NR4R5; n is 1 In another aspect there are

provi ded CW%&G&m&@bﬂm@@éﬁE&%%@ﬁbMd corfpdundl abQrdlnNo Eco%m(lﬂlxﬁst hy!
anm no) et hyl goni cotin am de; 1-(2-Chlorol sonicoti noyl)-4-nethyl pi

perazi ne: W26f2m§EP C?@%@N% 334 DBJ853 PCT/ SE03/ 00508 37
-Chl org-N-[ 2- (di net hyl'am no)et hyI] N—rret hyI ni coti nam de; 4- {
-1 (6- Chloro yrimdi p-4-y ‘%? phol i ne;
1- Benzyl - 417 BthErI‘i’PRS’F‘dW? #EPiped VF&’%‘H‘F? é?ﬂ?/FﬁmPﬁPWéer% ne;
1-[ (6-Cnhl or1Q@(rm(dbpam&nsaLglﬁxwkﬁquydldthﬂpﬁaBazmei hyl but yl) pi perazine; 5
1[(6-Ch|o rgh-.lg')),s | fon vyl JéT i soprop yl piperazine;
- 1-[(6-Chlo 3%’{? A2 -CSI/'?{)‘I' dT‘?thJ)‘fppW‘i“YeZﬂ-' cH’yl pi per azi ne;
1- [ ( 5- Br onp-Ghicehb-gryeplydin-tHyhnethrybyBlideflanide;] - 4- met h yl pi per azi ne;
6- Cnl Orl(sj- N; Tl%té%ro- ogxzdolpy%dlm -y]fjmerhyil] 4yr|ne hyl¥|4)(P:¥zré1|)agf|:,ne 3-sul f onam de;
' 2-Chloro-5-[(4-pyrrolidin-1-ylpipedidin- 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)methyllpyridine 1-oxide;
1-[(6-Chloro-1-oxidopyridin-3-yl)methyl]-4-phenylpiperazine;
20 1-[(6-Chloro-1 -oxldopyndm-S yl)methyl]-4-[2-nitro-4- (mfluoromethyl)phenyl]p:perazme
3-[[(6-Chloro-1-oxidopyridin-3-yl)methyl}(ethyl)amino]propanenitrile;
C ) N-(4-Chlorobenzyl)-N-[(6-chloro-1-oxidopyridin-3-yl)methyl}-N-methylamine;
- N-[(6-Chloro-1-oxidopyridin-3-yl)methy!]-N-(2-furylmethy!)-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-cyclohex yl-N-methylamine;
2-Chloro-5-(piperidin-1-ylmethyl)pyridine 1-oxide; '

- as a free base or a salt thereof.

30



6- Chl or o- N-[ 2- (di met hyl am no) et hyl | pyri di ne- 3-sul fonam de; 10 22 SEP 2008
6- Chl or o-N-[ 2- (di met hyl ami no) et hyl ] - N-et hyl pyri di ne- 3- sul f onam de;

6- Chl oro-N-[ (1-et hyl pyrrolidin-2-yl)nmethyl]pyridine-3-sul fonam de;

1-[ (6-Chl oropyridi n-3-yl)sul fonyl]-4-nethyl -1, 4-di azepane;

4-1(6-Chl oropyridin-3-yl)sulfon yl]norphal i ne; as a free base or a salt
thereof. DBBobanseset anot her aspect of the invention themgrbriosedi ate is a
conpound according to fornula C (111, V, IX X, XiIl) N~ 20 wherein R

is hydrogen; R2is selected from hal o@én nitro, Cl-6alkyl, fluoronethyl,

di fluoronethyl, trifluoronethyl, fluoronethoxy, difl uoronethoxy,
trifluoronet hoxy Cl - 6al kyl NR4R5 CO- 6al kyl cyano, (0. 6al kyl CONRARS,

CO. 6al kyl ( SEPPRREsECt dthegarerjanRIRE™edia iva mpapdeRetlingipfrmila BX | s a

di rect bonggy G viEONWIIE xx¥ 0, S2R' or 25 NRI2R1; R, R9 and R12 each
mdependently are hydrogen or -3alkyl; Rs, R, KR and R13 are CO4al kyl ;
R6 i-s phenyl or a 5-, 6- or 7-nenbered heterocycl ic group containing one
or two heteroatons, selected independe 1Iy fromN, 0 and S, which

het erocyclic group may be saturated or nsaturat ed or said phenyl or 5-,
6- or 7-menbered heterocyclic group pt| onally be fused with a 5- or

6- menbered saturated or unsat ur at.g @3 containing 2 2 SEP 2006 WO
031082853 PCT/ SE03100508 38 ator§s Se ecte i ndependently fromC, N, 0 and
S and whi ch phenyl or heterocyclic group~nay be subtituted with one or

t wo substituents sel ected fromW and RB)is |inked to Rs, R o RllandR 3.

5 1n one errge EE t g S as%%ct there are pr OVI ed conr'pounds accordi ng
to fornul a™eePr TpreSV' S § %, Or Membspd heferogrampatic Fnggont ag’"l'%f’ OdeR; R2 is
el ected f hammahmeaecamdepancgmmfmm X GRénd S\Tertidhrat Mast brg a&)ndlls w@tedbond R6
+S a 5- or Omngo ag het rolc%cl | cu rou og\tal 2‘ l_%e C%p or
het er oat onf O™ LE8F 2 L i%ﬂ ETSHR 3Py RN 0T o OFgclor . to In
anot her aspeginet higran R?:e sebacad frdmdhalogﬂmpmumdl‘a s6alByl fthomarpgLinds bei ng:
10 difluoromethyl, trifluoromethyl, flucromethoxy, diflucromethoxy, trifluoromethoxy, OC;.
¢alkyINR*R?, Cy¢alkylcyano, co_ﬁa_lkyICONR“Rs, Co.6alkyl(SO2)NR'R®, CyealkyINRR®
and a group X'RG, wherein X' is a direct bond, O, CONR'R®, SO,NR’R'" SO,R'! or
NR'ZR”; R7, R?and R™ each independently are hydrogen or C,.;alkyl; RB, R'O, RMand RP
are Cosalkyl; Ris phenyl or a 5-, 6- or 7-membered heterocyclic group confaining 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
. ‘el may be subtituted with one or two substituents selected from W; and R® is linked to R®,
( 20 RY® 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 pynmldme ringand L' is a
leaving group such as a halogen e.g. chlorine; wherein R3is selected from Co.

25 salkylCONR'R®, Co6alkyl(SO;)NR R’ and CoealkyINR*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;



5 6-Di
5-Pyridin-3-yl-1, 3-di hydro- 2Hi ndol - 2- one;

5- Thi en- 2-yl -1, 3-di hydr o- 2Hi ndol - 2-one; 5-(2-Furyl)-1, 3-di

hydr o- 2Hi ndol - 2-one; 15 5-(1, 3- Oxazol -5-yl)-1, 3-di hydr o- 2Hi ndol
5- (1, 3-Thi azol -4-yl)-1, 3-di hydro-2Hi ndol - 2-one; 5-(2-Methyl-1, 3-thi

azol

bro m- I, 3- di hydroi ndol-2-one;

72 SEP- 7006

-2-o0ne;

-4-yl)-1,3-di hydro-2H- i ndol -2-one; as a free base or a salt thereof.

20 In yet awobheessaspect of the invention the internedr@tgoisms® conpound
~according to formula XXvil (R2), f / NR O H NO (XXvil) 25

2006 WO 03/082853 PCT/ SE03/ 00508 39 3mherein Rl is hydrogen;

R2 is

2 2 SEP

sel ected from hal ogen, nitro, C-6alkyl, fluoronmethyl, difluoronethyl,

trifluoronmethyl, fluoronmethoxy, difluoronethoxy, trif | uor onet hoxy,
6al kyl NRR5 6-@iergal wﬂw@mmnwmmwmmMam@ 6al kyl ( SO2) NR4RS,

Co- 6al kyl Ng!
S02NRIR10,

or a 5-,

het er oat ons, sel

i ndependently from

group ney LE-Shlerapyadinp- msumwaﬁdfoamulpwra@md phenyl or 5-, 6- or
7- menmber ed | ed. @186 YyHdInC3- @i Qi yITBYthyiitetomal |y be fused with a 5-

6- nenber ed saturat ed or unsaturate

or

OC1.

6-ef16t ﬁ,dg‘{g{hl_g thsw RpeX s a direct bond, 0, CONR7Rs,
é(a)gﬁl gr l iélg% @oarﬁd R12 each |ndependently are
hydr ogen or %ﬂzy}lérl@thlormndlF&@}yl)wforyyllameramg are Q0-0al kyl ;

6 r taining one or two
1- [WC'ﬁO’BFmag‘ "eg)sm%"?ngqy%eﬁﬁdbg{yil\albm%&g&d S, which heterocyclic

R6 i s phenyl

containing to atons sel ected

i ng
i ndependenttl{p ?rr"ﬁ‘mécfhl"ﬂ?l’yﬂd‘%fﬁdl)sﬂfﬁﬁﬂl W@Mlp’f?ﬁ‘éﬁw or heterocyclic group

(

15

20

25

6-Chloro-N-methyl-N-(2-pyrrolidin-1-ylethyl)pyridine-3-sulfonamide;
6—Chloro-N-[2-(d1methy1anuno)ethyl]pyndme-3-sulfonanude;
6-Chloro-N-[2-(dimethylamino)ethyl]-N-ethylpyridine-3-sulfonamide;
6-Chloro-N-[(1—ethy]pyrrolidin-2-yl)rnethyl]pyridine—3'-sulf6namide',
1-[(6-Chloropyridin-3-yl)sulfonyl]-4-methyl-1.4-diazepane;
4-[(6-Chloropyridin-3-yl)sulfonyl Jmorpholine;

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, X1I, XTII)
=Y

/
\ N
R)m O

©

wherein R! is hydrogen; R?is selected from halogen, nitro, C-galkyl, fluoromethyl,

' difluoromethyl, trifluoromethyl, fluoromethoxy, difluoromethoxy, trifluoromethoxy, OC,.

salkyINR*R, Co.salkylcyano, Co.calkylCONR®R?, Co.salkyl(SO;)NRR?, Cg alkyINR'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 Cysalkyl; R%, R'%, R'! and R”
are Co.qalkyl; RSis 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



~may be subtituted with one or two substituents sel ected fromW agz g?
linked to Re, ‘R10,RllandR13 In one enbodi nent of this aspect the S 8
provi ded conpounds according to fornula is XXVIl, wherein Rt is hydrogen:;
R2 is selected fromnitro and cyano; mis 1. In another aspect there are
provi ded conpounds, said conpounds being: Ethyl 6-(2-h ydroxy-5-nitro- |

H-i ndol - 3- Wd&mhﬁs@_{i n ate; Et nyl- 6 (2-h PCT/SE03/00508
ydr oxy-5-cyano-| Hindol -3-yl)nicotinate; 20 as a free base or a salt

thereof. In yet another aspect of thegginvention the internediate is a
conpound according.to fornmula XXVIII 2 2 SEP 2006 WO 03/082853

PCT/ SEO3/ 00508 40 (RZZmR O +NO NR5 R 4/ (XXVIII) wherein R is
hydr ogen; R3inssekeice tidegnfanaptrhalCcONAM ands inﬂ@vmdﬁtlphé@l de\hkterobyclioponet hyl

di fl uoroneth rifl uoromnet uor orre dif Woro t hQxy,
trifluor om::mfa%{’d Sugmk'ﬁfﬁi wgﬁ 8% Ky ‘{‘}\fﬂﬂﬁﬂg‘em p%ﬁ%cy 8&{ %3“&& *CONR4 RS,
Co- 6al kyl (8@21}‘[\!5%41%3 Co_6al kyI NRAR5 and a group X' R6, wherein Xl is a
direct bond, 0, CONR7R6, SC2NROR10, SC2R11 or NRI2R13; R2, R9 and R12
each independently are hydrogen or Cl-3alkyl; Rs, R0, RI1l and R13 are

Q04al kyls; R6ne smpddemsnt ofthis aspBet thef-arequrovidedeorbpiueds aheinﬁngloyurinhla @r oup

cont ai ni ng t l.ect I omN, 0 and
S, which hgﬁgrbcy llt\éﬁlgl?% i3 g?gdr%gg% I?lssggftg‘ghg&%ﬁ %n% dyaa%rguﬁ or said
phenyl or KR 6hermX'hsrarelnt;eb@d Rt ®F-oc foiembengd batgyoayelic grafptcommeing y be fused

with a 5- S r ntaining atons
sel ected i n epen ent? a;%q} r%%y%%ﬁﬁ @e"tmﬁ@gn@m\?ﬁ C ‘Qgﬁgﬁw or heterocyclic

group nay be subtituted with one or two substituents selected fromW and

66 is | fonkﬁdangtﬂer%pect thﬂzg}c Eo%@%nﬁounds said compounds being:
5,6-Dibromo-1,3-dihydroindol-2-one;
5—Pyndm-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-2 H-indol-2-one;

5-(2-Methy!-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

XXVIl

(XXVII)

25



\- is In one enbodi ment of this aspect there are provided conmpound
raccording to formula XXVIII, wherein R is hydrogen; R2 is a gro&é Sﬁ'PIi@]ﬁ
wherein Xl is a direct bond; R6 is a 5- or 6-nenbered heterocyclic group
contai ning one or two heteroatons, selected independently fromN, 0 and
S; mis 1 20 In yet another aspect there are provided conpounds, said .

~conmpounds ke d3gs2ss3 PCT/SEOS/OOaOS _
3-[5-(Morpholin-4-yl nethyl) 1- oxi dopyrl d| n-2-yl]-5-pyiidin-3-yl-1Hindol -

-ol;
3- [5 (Nbrpholln 4-yl rrethyl) 1- oxi dopyrldln 2-yl]-5-thien-2-yl-1Hindol -
15

5- ( 2- Fur ylyhegsid B-if hmrngemlﬂzmsélegzédf&hmwwgcﬂ,-nﬂm Gopikyl, duarerﬁetyjrl] 1H i ndol - 2- ol
) 2 2 SEP qzt?uor me A%?Oifg 58:(%1“ S%QOX&OCPEUOII%mC:l-hC?eé%ﬁUOIOmC &éy %ﬁdor a Sal t

t hereof. I the ReFer B oun

conmpounds ablkyln@.R 6m4alﬂyldyanxﬂm&lW@NRﬁémlsalhﬂ(GO@)NxﬁRﬁ AeolkyDRORE; S

2- Oxoi ndol j Ii e 8 10

5- (Chl or oacQ? %u]?% hg%rgé isflgll-rec lc)JIOonld %%%RTR assm?;lIR régobase or a salt

t her eofs AR'(R' rPengatsg)Bbzteaahfmdemdﬂnﬂyernmvdmgqn@r@tﬁ&yl‘,B BSeRYend RE conpounds
accordi ng 0 I [, XXII1);
c (I, b A ﬁq?(?'}cﬂl Pasopt 1 hgfr%%’ty °g% étﬁ'g?%%#}ea%? a
corrpound dﬁmhmmwras Iselectad lmdspenvmxfmmmﬁwlwtmw@mgmn myl | now be
i T ustrat ad shBraleB8r §riQhe QM8 DGaid PRenlyd dFIsE i6DG: fﬁﬁé’rﬁﬂ%‘reﬁ%eéﬁ@ycﬂ@ 1%§§ma3'; s stated

otherwise: (i) tenperatures are given in degrees Celsius %C) oper ati ons
ver e car r i @domslly batusadyyiha I enfeeralteradsatusated or satyraled ipEYORRINTE i n t he range

f 18 4,0 Zifms stiedidd MiePhiintfy foonf, \Na@efne@ahél lvHish F@hyl%phéaawcm@fe not
ecessarily those which can be obtaine gent, praocess devel opnent;

preparat i JPRY BResH RSt yes WL qog of ‘P”Oﬁ%?ﬁ%‘“??éstﬁé??t%\‘?/ r%&gv a?‘bR r'éﬁ‘iﬁe?@cﬁ »(iii) when
given, NVR'‘Yat'andg" i n the formof delta values, given in parts per mllion

(ppm

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; m is 1. -

In anothef 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.

C L In yet another aspcci of the invention the intermediate is a compound according to formula

XXVIH



relative to the solvent or relative to tetranethylsilane (TM5) as an
internal standard; (iv) chenical synbols have their usual meanings] SBP 7008
units and synbols are used; (v) solvent ratios are given in vol une:
volune (vlv) terms; and 25 (vi) nass spectra: where indicated, i oni'zati on

- was effected by chem cal ionization (Cl), electron inpact (EI), fast atom

bonmbar dmentwd &ABss0r el ectrospray (ESP) unl ess ot her wE&ghindiogat ed;
val.ues for mz are given; generally, only ions which indicate the parent
mass are reported. 30 Exanple 1 2-Chgh oro-N- [ 2-(di nethyl amin o)eth vyl
| is oni cotin am de 22SEP2006 WD 031082853 PCTI SE03100508 42 To a

sol ution of 2-chloroisonicotinic acid (0.50 g, 3.17 mmol) in
NN—dlnethyIfornanade 20 mLx'was added 1, 1'-carbonyl diim dazole (0.565 g,
3.49 mmol ). The (B9, 4 gy heated at 70 C for 30 mn. The reaction

(0.31 g, 3.49 mmol) was agdettoThe sol ution was stirred at 5 room
tenperature overni ght. The sol vent was evaporated in vacuo and the residue
was purified on a silica-“gel.@olum using chl oroforn nethanol / conc.
Nl uent to afford 40 my (5, 7%vyiel d) of the
s oil: 1H NWVR (CDC 3, 400 MHz) S 8.51 (d, J =
5 Hz, 1 FD, 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), 2,5%9%2.52 (m 2 H, 2.28 (s, 6 H; M5 (TSP) mz

,a 228 (M +1) Exanpl e 2/1-(2-C hloroisonicoti. noyl)-4-methyl piverazi ne
The title conpound was Frepared as described for Example 1 using
2-chloroisonicotinic 1 gﬁﬂl and 1-net hyl pi perazi ne. The crude product

s purified on a silic el “col um using chl orof or M net hanol / conc.

(aq), (wbeeinB'igjydregentiies wlecietfrom balegen.aittch€-talityl, dlueromptbyind as a

| or|
ﬁ';-", or'ess (&%hlmorP(ét 1%711&%)4&?et ahﬂ%ném% uo489ﬂ§\4"§)m§m§%r§%%o&? oc]
3.28-3. 21 qHyNRR) Co@lkyleymogio.sglifylCONR Coaalsﬂ(S@MBnpo@lmq;NRB 20 ( 3
H M5 (TSRY 2 bp X4, Wirdih &' is9Qiirect bond, 0, CONR'R?, SO,NR'R™’, SO,R"" or

NR'”R"; R”, R? and R'? each independently are hydrogen or Cjsalkyl; R®, R'%, R" and R"

title conpound as a cold

are Co_qatkyl; 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 RV,

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-y1methyl)—l-bxidopyridin-Z—yl]-5—pyridin-3-y1-lH-indol-2-oI;
_ 3-[5-(Morpholin—4-y]methyl)—l7oxid0pyridin-2-yl]-5—thien-2-y1.-1H-indol-2—ol; _
5-(2-Furyl)-3-[5-(morpholin-4-ylrhethyl)—1-0xidopyridin-2-yl}—1H—indol-2-ol;



~ Exanple 3 6-Ch | oro-N-12-(dinethyl ani no)ethy |1-Nneth yln |cot|namde To
a solution of N, N 'N-trinethylethylenedianine (1.0 g, 10 nmmol) an? SEP 2006
triethylamine (2.0 g, 20 mol) in nethylene chloride (25 nL) was added
6-chl oroni cotinyl chloride (1.7 g, 25 10 mmol) in nethyl ene chloride (50
mL) at roomtenperature. After 2 h at roomtenperature, the solvent was
- renoved i nwopusssnd the resi due was partitioned bet waemsiizgoseM agueous
NaOH sol uti on and net hyl ene chl ori de. The conbi ned extracts were dried
(Na2S™4) and the solvent was renpvedsin vacuo to afford 2.6 g of a crude
product. The residue was purified on a silica gel colum using ,
acetonitrile/triethylamne, (90:10), as the 3D eluent to afford 2.1 g (87%
‘yi el d) of 4shdretbisker cabhmpiewnfl as an bright yellowoil: "H NVR (DVBO d6,
400 MHz) 8 8.62 (d, J =2 Hz, 1 H, 8.06 (dd, J =8, 2 Hz, 1 H), 7.76 (d,
J =8 2 2 SEP 2006 WO 03/082853 PCT/ SE03100508 43 Hz, 11-1), 3.70 (s, 1
H, 3.41 (I, yetlanpfher a8pegRhgrelare grovidddroipounss, shid céin@dndsdging: H), 2. 51 (S 1H,
2.37 (s, Rl.mz 242 (M +1). Exanple 4 5
4-12-f(6- &ﬁ}oydma r}lgtnfﬁm%fwrp)z%ﬁn{ogt%r%}?}rmrrphol ine To a solution of
N- ( 2- hyer o&@a@h@dhylmph@didhm (1.09 g, 8.27 mmol) in N, N- dinethyl f or mam de
(5 n) was i r MY, 9.10 mmol, 60% dispersion in
oil) in po?@on%cagﬁlg@l@ﬁﬁrie@@/gé%st| Tred at roomtenperature for I h and
at 45 C fwrafeeBashor ayali thgreeeni sh sol uti on was added dropwi se over 5 min to
a solution of 4,6 io dichloropyrim dine (3.0 g, 20.1 nmol) in
NN- di et hyl formam de (5 nm). The solvent -was renoved in vacuo, and the
resi due wed fysien aspaciorféhs inEpiRBapIatoe 8ve cAHE cempapndsaceardingto anyline obr gani c

ayer uas grhed maﬁ% xang Xhﬁlas)@km&tmy\@anemxeﬂm RIYAKYQT; The crude
roduct was ﬁurlfle on a silica gel colum using ethyl acetaté as the

el uent af f¥¥YMkgn TePIPPaTQIO(‘S’ﬁ%‘WPéPW)OffP@’FII%éa?rl Ib| e compound as a yel | ow

oi | 'HNI\/R(CDCIS 400 Mz) S 8.57 (s, is 1 H), 6.80 (s, 1 H, 453 (t, J

| ﬁoszzEmJ-SHz AH, 2.77 (t, J =6 H, 211), 2.55 (t, J
R MPIESDC13, 100 MHz) S 170.0, 160.7, 158.1, 108.0,

‘86 0: " 5. o otk 05 6B ESTI 1 1k kMg ERAARIRE fdBnless

15 stated otherwise: _
(i) temperatures are given in degrees Celsius (°C); operations were carried out at room
temperature, i.e. at a temperatufc in the range of 18 to 25°C;
(ii) yields are given for illustration only and are not rieccssan'ly 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 1o the solvent or relative to tetramethylsilane (TMS) as an intemal standard;

~

(iv) chemical syrhbols 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 'Examplel

2-Chloro-N-[2-{dimethylamino)ethyl]isonicotinamide



20 1- 1 (6-C h loropyridin-3-yl )meth vlil-4-meth yl piperaz inem'l;a SEP 2005
suspensi on of 2-chloro-5-(chloronethyl)pyridine (971 ng, 5.99 ? F%
acetonitrile C (50 nmL) was added a solution of N-nethylpiperazine (1.20
g, 12.0 nmmol ) in acetonitrile (3 nL) followed by potassium carbonate
(0.83 g, 5.99 mml). The obtained yellow solution was heated at reflux
for 40 m nwdésmssxt ure was allowed to cool for 10 m rpEREdbBRs 25 sol vent
was remnmoved in vacuo. The residue was partitioned between water, NaC (s),
and. ethyl acetate. The aqueous | ayed2was extracted with another portion
of ethyl acetate. The conbined organic |ayers were dried (Na2SO4) and the
sol vent was renoved in vacuo affording 1.0 g (74%yield) of the title
corrpound ago asqhetiOh@f/\Z-dlid)rmsémom\JRac(lUDCﬂOii,3mmmomly Nsligetifofmbmide=2 Hz, 1

D152 () e et i s o il flond® 55073 2

150. 1, 139hesled alB®ZCGor 3024n.The EBctdn abHu@ wa5610&d o460 Terrhzﬁa(uﬁf‘dﬂ)i NW-z 226

(ZMC; |12)r Ozgdlﬁ‘gtpyl%ﬁgrﬁ: I’lyg) %Q@ﬁﬁ%?pgﬁ{aﬁﬁg {{%9(? &ge SO utlon Wf\s ge ?t

2- chl or o- Sropmhérgpecutnse bn;crn)ghyﬂhdwﬂwntlwam@era(edirﬂJ@c@,anthEZesthas descri bed

(1 14'g, ANy ol cgiu i IR REAR TR LG éﬁ“@é%)s Bor) in

acetonitri ¢l€en( ®0ffm<_i)40vm$£5 §%|ymk§@f te tlﬂmmpbmdpea extlartess dilo FH IRRIRN . The sol vent

was renove o] a gel colum

usi ng chl o&c‘% o?n?@#ﬁéno ST ? ?ﬁkq% 1ue gsge‘fjbﬁ—d?r{gﬁzl %q (81%

yi et d) of €p27.08 tblreld@rﬁpﬁﬁm@(a52é{)m59@2526(882§mla18.(s,m{)71ﬁsmmm/z H NWVR
CDC13,1040£)28(¥=1%% 58. 34(s, 1H), 7.39(d, J=8Hz, 1H), 7. 16(dd, J= 8, 2 Hz, 1 H),
65 (t Hz, 4 1T, 3.40 (s, 2 H, 2.40 (t, J =4 Hz, 4 H; 13C

NVR (CDCl 3, 100 MHz) 'S 140.4 (br), 135.9, 126.6, 126.6, 66.8, 59.2, 53.4;

M5 (ESP) g, ﬁgz(M +1). Exanple 7

6- Chl or o- N oyrrolldln 1- yI ethyl)pyr|d| ne- 3- sulfonamde Is The title

conpound W eptineyl & Exanpl e 3 using 2-pyrrolidin-1-yl-

et hyl am n o ‘ ' I 3
A gr&ggle gorﬁlmu% Qﬁm&l 0gs d’ésc%%a‘ f@fmanﬁan 1%fng§ cﬁl_q%gsg%b&ﬁgur i cati on

on a si lp i catidped ld@ﬂtlmlﬁipe[@mﬁd"hégrﬁgq product was punfled on asilica gel column using
chloroform/methanol/conc. NHs(aq), (100:10:1), as the eluent to give the title compound as

a colorless oil. Yield: 68%: '"H NMR (CDCls, 400 MHZ) 88.51(d,J=5Hz, l H),7.57 (s,
1 H), 7.43 (dd, 7= 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 :
C 6-Chloro-N-[2-(dimethylamino)ethyll-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 tefnperature. 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
(N2,SQ,) 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/triethylamine, (90:10), as the
30 eluent to afford 2.1 g (87% yield) of the title compound as an bright yellow oil; '"H NMR
(DMSO-d6, 400 MHz) 6 8.62 (d, J =2 Hz, 1 H), 8.06 (dd, /=8,2 Hz, 1 H), 7.76 (d, /= 8



acetate/triethylamne, (9:1), as the eluent gave the title corrpouxz‘ng EP 7008
Yield: 58% "H NWMR (CDC13, 400 MHz) S 8.79 (d, J =2 Hz, § Fc}dﬂ
J:8,3Hz,lH),7.42(d,J:9Hz,201H),3.00(app.t,J:6Hz

H, 2.50 (app. t, J =6 Hz, 2 H, 2.33(m 4H, 1.67 (m 4 H; 13C NI\/R
(CbA 3, 100 MHz) S 155.7, 148.8, 137.8, 136.1, 125.0, 54.1, 53.9, 41.6,
23.9; C My¢daRissimlz 290 (M +1). Exanple 8 s 2- Chl or op&nde@¥dok@! i din-1- 1y
met hyl ) pyri di ne 1-oxide To a solution of 2-chloro-5-(chloronethyl)pyridine
1-oxide (477 ng, 2.68 nmol; describedz in: Tilley, J. W et al, J.

Het erocyclic Chem 1979, 16, 333) in acetonitrile (10 nL) was added
pyrrolidine (381.ng, 5.36 nmol), and the reaction nixture was stirred at
room tenp&eatd:870ket H). gt (s, The, 3516 (d.elnt 194 3 &h.2pdr(atl é, 2.8 1tHde r esi due

was di ssol with ethyl acetate. The aqueous
| ayer was gﬁﬁér.zzéMpgp3&53&3?%ﬁ@9%3%%@g%q% and the m xture was
extracted four tines mnth et hyl acetate. The conbi ned organic |layers were
dried (thE%%ﬁ gnd t he solvent was evaporated to give 0.43 g (75% 2 2 SEP
2000 W O E% 3 PCT/SE03/00508 45 yleld) of the title conpound as a
red oil s ' MR B 1 iZnoRp : =1Hz, 1 H, 7.44 (d, J =
8 hz, 1FDTZ§OG1%@'N§M tt?ll otifd (1 Ry 2.51 (m 4 H,
1.80 (m 4 Sﬁ’ Vkbes el ym’%“ Sog 7(’%““’%‘" 9, "137.2, 126. 4,
126.4, 56. drmeswlfomamz@ (%mLWS(aE@)ﬂ s@zmﬁx@demipg.%lmnbﬁ%9 1-f (6-Ch

| or 0- | - oxi dQRWdAh Bitfdn Yoo bz reriRl mﬂed%tréorm%@m&%iph $hdSPhgit i on Of
2-chl oro-5-(chl oromet hyl ) pyri di ne |-oxide (940 ny, 8 mmol ; descri bed

in: Tilley,Cfrlyh The gd?"'mst’l Solytiep @pbhidded drepvirreyyer 51'917’90 W“%S@‘ﬁ- “in
éﬂgtomﬂbrl h@hlgogyxmuhmy\@rcﬁg B@lﬁﬂ%an‘AﬂmnBMMhﬁmld@@rrﬂ)' TR soilerdl g, 10.6

and K2 730 |). _The reaction mxture was stirred at
room terrpe?“’é\scrﬁF‘@"efjd'F V"S“‘!’)a‘lﬁa‘f}%res‘q"ﬁé”aéﬁ?rfz‘%ﬂled PRyween pvaighndethyhacgiauo, and t he

resi due V\Ia$‘hep&gztnidlhﬁﬂ@ﬁls d@ea (/mesmb)nndnﬁae dntetal yemoa&lk ad@o. ThBErud@lqueous
oo oneor POkt it Oy S s PR RS B e ST Ty o
(Na2sO™4) , g.[lﬂ'%ﬁjda&m’f&ieeﬂe E@n;@hﬁcﬁas a yellow oil: 'H NMR (CDCls, 400 MHz) § 8.57 (s,
15 1H),6.80(s, 1H),4.53(t,J =6Hz,2H),3.72 (t, / = 5Hz, 4 H), 2.77 (t, 7 = 6 Hz, 2 H),
2.55 (t,J = 4 Hz, 4 H); >C NMR (CDCls, 100 MHz) 5 170.0, 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-ymethyl]-4-methylpiperazine

To a suspension of 2-chloro-5-(chloromethyl)pyridine (971 mg, 5.99 mmol) in acetonitrile
_ C (50 mL) was added a solution of N—methy]plperazme (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) 6 8.31 (d, J=2Hz, 1 H), 7.65(dd, J =8,2Hz, 1 H), 7.29(d,J = 8 Hz, 1 H), 3.49 (s,

50 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 ).



15 0.86 g (64%yiel d) of the title conpound as an orange oil: %PZ
(acetond6 400 MHz) S 8.30 (dd, J =2 Hz, 1 H), 7.60 (d, J =8 q—B
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 4H, 2229 (s, 3 H, 1.81-1.75 (m 2 H; M5 (ES) mz 256 (M+1). 20
The fol l owi ng Exanples, 10-11, were prepared as described for Exanple 9:
Exanpl e 10 v @hkmsio- 5- f (4- pyrrol i din-1-yl pioeridi n-1- yomsebangdo pyri di ne
1-oxide Starting material: 4-(I-pyrrolidinyl)piperidine. Yi eI d: 93% ' HNWR
(CDCI3, 400 MHz) S as 8.33 (d, J = 34Hz, 1 H), 7.41 (d, J =8 Hz, 1 H),
7.21 (dd, J =8, 2 Hz, 113), 3.41 (s, 2 H, 2.83-2.78 (m 213) 2.58-2. 53
(m 4 H, 2.15-2.00 (m 3 H), 188183(m 2 H, 1.81-1.75 (m 4 H,
1.61-1.53 EmmBefy. M5 (ES) miz 296 (M +1). Exanple 11 30 1-((6-Chl oro-|
- oxi dopyri gloﬂroayy n} Jﬂ J41 rq@,(ehygxmérrol idin-3-amne Starting
material : 3- t hy d: 67% 1H NVR (aceton-d6, 400
MHz) 5 8. 28 w&ure\pfl—clj_loqqz‘:? (c ]oqq;nethyl);ggdl(xﬁl-oglde-(lg6|g26 521m]q}>l depc@pd(ndd J =8,
2 Hz, 1 H)Tiidy, 6@2@@@3@%@6\&@@3&%%53 3@5&5@%@@15@% 460 o3 (m 2 H,
276263m SIé?258 é m I—g 4-2.21 (m
1 H, 2. 1g1d(p§tas n}_ﬁarbomatg@)%[)gS g%mno]) 1q_§)cet0111tn-}e4(_39_ wes[ﬁnrri q.q)roonws (ES) mz
35?}”( M+ %temF&&aﬁWJ)r@lZLZT& sol(\jfent was removed i HF] valcuo and ttéa I'ES]dll:EI:- was pu(;lf ec_il_ ona ut
oro pi peri yl ] pyri e 1-oxlde To a solution

of 2-chl orii‘%‘ﬂf‘]c"l‘if HS}?W%WF%%WLI@E o%'l?é“@t opfpe 12128 %ol - descri bed
Sin: Tlh | :jeyyle]d) of e tRle c&']'lpouﬂd asH&belgE@ydIﬂdl liﬁp Chemc; I9 MR Bﬁﬁjlg,uam i (
tetrahydro a SO n of 4-net eridine (247

o0 o E A ety arn SR ¢ 2l I 8 He T 18 BrbR it o
E ot assiym H@w}ge?w@dmﬁga(zbwam a(ﬁﬁﬁcmm/(@?; 1661\/%)8145)44 @}ﬁ nol ). The

xture was gently at_room erat ur or one wee e mxture
was fil teP@% h?ﬁpgb ﬂ%}@rﬁgl‘ﬁ q&:‘ggﬁﬁ’/ﬂ%ﬂ{aﬁfﬁe beads were washed with
several porti ons of net hyl ene chloride. The filtrate was washed with
NaHCO3 (aq sa{. , dried (Na2S®™4), and the solvent was evaporated to give
a crude pr’% € hi ch was purified by colum chronmatography using
chl or of or nd-ehlomnek2-p¥rdfidin)l-vials!bhediel Jedfonaddegi ve 168 ng (56%

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, /=2 Hz, | H), 8.05(dd, /= 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 (n, 4 H);
13C NMR (CDCl, 100 MHz) §155.7, 148.8, 137.8, 136.1, 125.0, 54.1, 53.9, 41.6, 23.9;
C © MS (TSP) m/z 290 (M*+1), |

Example 8
25 2-Chlorg-3-(pvrrolidin-1-ylmethyDpvridine 1-oxide

To a solution of 2-chloro-5-(chloromethyl)pyridine 1-oxide (477 mg, 2.68 mmol; described
in: Tilley, . W. et al, J. Heterocyclic Chem. 1979, 16, 333) in acetonitrile (10 mL) was
added rpyrrolidine (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(ag) and washed with ethyl acetate. The aqueous layer was alkalized to pH 8 with
NaHCOs (s), and the mixture was extracted four times with ethyl acetate. The combined

organic layers were dried (N2;SOy), and the solvent was evaporated to give 0.43 g (75%



1s yield) of the title conpound as a yellow oil: "H NWR (CDCI 3, 429 Smﬂﬁs
8.37 (d, J =1 Hz, | H, 7.41 (d, J = 8 Hz, H, 7.20 (dd, J = 8, )
1 H, 3.41 (s, 2 H, 2.80-2.75 (m 2 H)

1

,200(dt,J:12,2Hz, :
1.63-1.58 (m 2 H), 1.45-1.30 (m | B), 1.22 (m 2 H, 0.92 (d, J =6 Hz,
3 H; M5 (ES) mz 241 (M+ 1). 20 Exanple 13
1- 1 (6- Chl orgy dse@2skdopyri di n-3-yl ) net hyl | - 4- vhenyl pi pergzishesnofe
-Diisopropyl ethyl amne (3.54 mol/g, 0.4 g, 1.40 m‘rolq‘)zr was vvashed W th
t et rahydrof uran and 2-chl oro-5-(chl oygnet hyl ) pyri dine |-oxide (100 nyg,
0.56 mmol; described in: Tilley, J: W et al, J. Heterocyclic Chem 1979,
16, 333) was added followed 25 by tetrahydrofuran (1 nL). A solution of

1- phenyl pi ﬂeiap@tmlt&%pdmdashra&mmm@:Ddl hamhmgbran‘manjé iggly) and a
catalytlc amunt - of £$ assiumiod a m xture was

gently stiFrdd*(46a & MimilR) (F“bdmst ér’ﬁ?elfﬁi ér5é(sf %Hgl@r?é (RetR): 188- | socyanat e

(1. 76 ol (g4 18; 88 MR écrﬁ’@g,nmmmvmowaﬁja@dwmt elaetdead)yels Ofsiyy an and added
to'the mxture followed ditional "tetrahydrofuran (1 mL). The
suspensi on? %Mﬁ@%ﬁ%%(ﬁéﬁ 30 (100 r/nin) at roomterrperature for 19 h.
The suspension was filtered (20 m polyethylene filter), and the resins
wer e vvasheg tlh net hyl ene chl ori de, tetrahydrofuran, and ethanol.

Vol ati | es f2rmoved in vacuo, and the residue was suspended in a
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VHz) S 8. 4mugays layerpyas extragisd wigh anpthertwg ppﬁlonslof Fiiy! agetm@anp opgpqriipn of H) |
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H), 3.22- && P&R +1). Cla
The f ol ov@%g ﬁ:rvpﬂl@§f thwlﬂcomounﬂéﬁ@lw@ﬁaﬂeﬁ &ﬁé‘%‘é? ii@éao N@) Exanpl e
13: 58.30(dd,J =2Hz, 1 H), 7.60 (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, 3H) 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-
Starting material: 4-(1-pyrrolidinyl)piperidine. Yield: 93%: 'H NMR (CDCls, 400 MHz) §
s 833(d,J=1Hz, 1 H),741(d,/=8Hz,1H),7.21(dd,J=8,2Hz, 1 H), 341 (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-oxidopvridin-3-y}methyl]-N.N-dimethyipyrrolidin-3-amine

Starting material: 3-(dimethylamino)pyrrolidine. Yield: 67%: '"HNMR (aceton-d6, 400
- MHz) §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-



'Exanpl e 14 1- ((6- Chl oro-1-oxi dopyri di n- 3- vl ' P 7006
ynethvl | -4-[2-nitro-4-(trifluoromethyl)phenvll|oi perazine 15 Star"”ﬁg

material: 1-[2-nitro-4-(trifluoromethyl)phenyl]piperazine. Yield: 100% 'H
NVR (CDC13, 400 MHz) S 8.43 (d, J =1 Hz, 1 H, 806 (d, J =2H, 1H,
7.68 (dd, J =9, 2 Hz, 1H),7.45(d,J=8Hz, 1H), 7.19(dd, J=8, 2Hz, 1H), 7. 16(d,
J=9Hz, 1H) . 3wb4{®msd3 H), 3. 18(t, J=5Hz, 4H), 2. 64(t, I=5Hz, 4450508

(ES)m z417(M++1) . 20 Exanple 15 3-f

f (6-.Chl oro-1-oxi dopyridin-3-yl) et hyldg( et hvfam nol propanenitrile Starting
material: 3-(ethylam no)propionitrile. Yield: 82% 'H NVR (CDC 3, 400 MHz)
S 83 (d, J=1Hz, 1 H, 7.46 (d, J =8 Hz, 1 H, 7.32 (dd, J =9, 1 Hz,
1H, 3. 603(5§(m2H-))276-2682(1t2H):25&22@-l)mZ}BOIQﬂBﬁ?drileﬁDzﬂtmﬂ(tn.i 7Hz, 2H),

&I—?Zl g\l o‘r]o eznlz2 Pﬁl—%‘%g E% d%(@lg(gyfﬁﬁﬁgg&gﬁ%@ﬁ?Wﬁgt hyl am ne

Starting material: p-chloro-Nmethylbenzyl amine. Yield: 100% 'H NWVR

(C&]S/DNB%%@?@ 7:1, 400 MHz) S 8.39 (s, 1 H), 7.46 (dd, J =8, 1 Hz,
7.34 m4H) 7. 24- 720(m1H),354(d,J=2Hz,2H),

3.45 (s,;5 22 JP id{R- - )me S l{okfg mz 297 (M++1l). 2 2 SEP

200040 O 04 R e TR 500 s 0ty
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6.22-6.20 szilch apqyauntg’f quas@xgm 1gil¢q) and@/[fzt@arp@ateﬂ §p mmpl/gd 47gs3.743 H) ; i\/B (ES)

T (6o el THSSRRRLS] Sel]stid s toom emegraturs for gne el The PUNIS WS 4 ng
mat eri al : Ritered @) uaarnor &Hélenafil@r)dandﬂ@@% S MRIVR 2gheh@itB sevapbpagieny o8 8. 26 (d, J

lj) 1 'é'z B 6 h‘)ezhylzneﬂc%lo&ge The Fitreks whshk with NAEC O (2 s Mdried (a5, 1 7- 06 (m 1

the solvent was evaporated to give a crude product which was purified by column
chromatography using chloroform/ethanol, (95:5), as the eluent to give 168 mg (56%

15 yield) of the title compound as a yellow oil: 'H NMR (CDCls, 400 MHz) § 8.37(d, J = 1
Hz, 1H),7.41 (d, J= 8 Hz, 1 H), 7.20 (dd, / = 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 24] (M'+1). |

20 Example 13
1-f(6-Chloro-1-oxido
C ‘ PS-Diisopropylethylamine (3.54 mmol/g, 0.4 g, 1.40 mmol) was washed with

t_etrahydrofuran-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 (i 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
3 (100 r/min) at room tempe_raturé for 19 h. The suspension was filtered (20 um polyethylene
filter), and the resins were washed with methylene chloride, tetrah'yd:ofuran,‘ and ethanol.

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



(m 1 H, 6.71-6.67 (m 2 H), 4.45 (s, 2 H), 3.02 (s, 3 H; M (E@ P 7006
249 (M +1). is Exanple 19 5-(Azetidin-21-ylmethyl)-2-chloropyridin f-om de
Starting material: azetidine. Yield: 100% M (ES) nfz 199 (M'+1).
Exanmpl e 20 20 2-Chl oro-5-[(3-nethyl pi peridin-IL-yl)methyll pyridine 1-oxide
PS-Di i sopropyl ethylam ne (3.54 mol /g, 0.4 g, 1.40 mml) was washed with
“tetrahydr ofwo @énsased 2- chl or o- 5- (chl oronet hyl ) pyri di ne gem@xb#bgso 100 nyg,
0.56 nmml ; described in: Tilley, 1. W et al, J. Heterocyclic Chem
1979, 16, 333) was added followed bw7tetrahydrofuran (1 nlk). A solution
of 3-nethyl pi peridine in tetrahydrofuran (1.5 nL) 25 and a catal ytic
-anmount of ‘potassiumiodi de were added, and the m xture was gently stirred
(80 r/ mi n)tewthydbmnt adpbaml ($rel)ffdlowsd taghe addRBnlof VeyhahdiNe (1. 10 nmol / g,

1.27 g, 1. : e ' t et rahydr.of ur nd a to the

m xt ure fo@ﬁg%gw{)%n%\ggi] !i d%a‘ﬁmg}}' terF? ré’h"&/“ Fo Suardg?\dq{’ gg'r’wlﬁbo.p he'fag?'gﬁspensi on was
gently st i mmelg,C80 gr .28 minok.tand MPF Atempe (BAt0Un@ol/g9Emp,i 0i8tmmol), both

N Et hyl - N, N-dJ. ] | and (err . 0. an - Car bonate (2.55
30 mol / g,&%%gﬁgg‘%%ga’%%)fh\%e%get“éd)&géé‘}‘%gﬁgmm%éﬁf ’gitrﬁps?%?v\‘}é?e m xed and
gently st i eveadght falpwadby filtratiphelhaterinwere washefl with extglefexBlogde, pol yet hyl ene

filter), - £S1 - 8

PCT/ SE03/ g%g%g%g; ﬁ’whl{aﬁe[h\r%@?%ﬁ@%@ﬁ%ﬁﬁ%% i‘%g.g ‘67%?2’% lfa}[@s[g%{g?gglrlgﬁoved in

vacuo to gi9% yid® ofithe ({9986mpoeridd JH BHMR (CRE1:t 4001NHD Srfpund FDNBIS(ES) m z 241

(Mt+1) . Thefpl I, 1 ] reg.as.d i hed for

SNSRI H. Lxﬁg"@p%?e%?ﬁﬁéﬁfm%ﬁ%n, 6, 8 0R6 80 &L SR8 851885 b A

( 6- Chl or o-H). 881 ¢roP 0. 3eR2r- B-(y 3 Hb 216§42]60Kmc4/B); Mifedg) mi3peMiyan ne Starting
terial: N-nmethylcyclohexylamne. Yield: 96% M5 (ES) mlz 255 (M+1). io

- Exanpl e 22 2-Chl oro-5-(piperidin-1-ylnethyl)pyridine 1-oxide Starting
“material : Piegeliovdpggeampss, 1ES)19,yyege propared pa-depyrivedios Fpreplo:

Example 14
1-{(6-Chloro- 1-oxidopyridin-3-yl)methyl]-4-[2-nitro-4-(trifluoromethyl)phenyl Ipiperazine

15 Starting material: 1-[2-nitro-4-(trifluoromethyl)phenyl]piperazine. Yield: 100%: 'HNMR
(CDCls, 400 MHz) § 8.43 (d, J = 1 Hz, 1 H), 8.06 (d,J =2 Hz, 1 H), 7.68 (dd, J =9, 2 Hz,
1H),745(d,J=8Hz, 1 H),7.19(dd, J=8,2Hz,1H),7.16(d, J =9 Hz, |l H), 3.54 (5,2
H), 3.18 (t, J = 5 Hz, 4 H), 2.64 (1, J = 5 Hz, 4 H); MS (ES) m/z 417 (M*+1).

20  Example 15 '

( - ~ Starting material: 3-(ethylamino)propionitrile. Yield: 82%: "H NMR (CDCls, 400 MHz) §
8.35(d, J = 1 Hz, 1 H), 746 (d, J = 8 Hz, 1 H), 7.32 (dd, J = 9, 1 Hz, | H), 3.60 (s, 2 H),
2.82(,J=7THz,2H),260(q,/=7THz,2H),247(,J=7THz, 2H), 1.07(,J =7 Hz.,_3

s H); MS (ES) m/z 240 (M*+1). '

Example 16

N-(4-Chlorobenzy}-N-[( 6-chloro-1-oxidopyridin-3-yl)methyl]-N-methvlamine

Starting material: p-chloro-N-methylbenzylamine. Yield: 100%: 'H NMR (CDCl/DMSO-
30 d6,7:1,400 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*+i). :




i's 5, 6-Dibrono-1, 3-di hydroi ndol - 2-one. 6-Bronpoxi ndol e (0. 168 g, ﬂﬁ%ﬁﬁqﬁ
was di ssolved in acetic acid (4 nL) and stirred for 5 mn at roo
tenmperature. N-Bronmpsuccininmde (0.14 g, 0.8 mmwl) was added and the

yel l ow reaction mixture was stirred for 3 h at anbient tenperature. The
m xture was poured onto ice and the resulting precipitate was coll ected
by filtrativemesasdssdried in vacuo 20 to give 0.192 g (88%syosmbady of the
title conpound as a white solid: 'H NVR (DMSO d6, 400 MHz) 8 10.61 (s, 1
H, 7.60 (s, 1 H, 7.14 (s, 1 H, 3.3 (s, 2 H. Exanple 24 1-Benzyl-4-f
(6-chl oropvridi ne-3-yl)sul fonyl ] pi perazine 25 To a solution of
benzyl pi perazine (0.45 m., 2.59 mml) in nethylene chloride (15 nl),

cool ed on an ice-bath, was 6-chl oropyridi ne-3-sulfonyl chloride (0.50 g,
2.36 ol ; gyggsieit bed in: Naegeli, C. et al. Hely. Chim Actal. 1938, 21,
1746- 1750) di ssolved in nethylene chlorlde (10 mL) added slowy. The

reacti on wid(GERerpd pxidgpyrign efurflmethd WV sthvlamigeaci pi t at i on was
filtered aagnwg%@ﬂawwmamymrhwxﬁﬁﬁe %@wu%em@pmvv@b@ﬁs &%m%%rs%ng, af t er
he title conpound (DVMSO-d6, 400

drying, 0.68 2%
Mfz“) 0 o605 L T g i E AT S 188, BEME Doy = 2 0 (g =
, 1 43 (m
2H) ! ?':% L2, 1%{)5@?4 %@Qﬁ-a\ﬁ@izoﬁlgﬁﬁﬁﬁzoﬁ’m{ ﬁ?@%ﬁ@%@g 35425(5 h@ﬁoz,%s 45(3 .
(m 2 H), (833§1 &8 m2532(1\ﬁy1)2 96- 2. 81 (m 2 H; |vs (ES) mz 352 (M +1).

Exanple 25 1- f (6-Chloronyridin-3-yl)sulfonyl |-4- (3
-nethylbutﬁl)plpera2|ne s To a solution of 1-(3-nethylbutyl)piperazine

( g, Redd ;. described in: Yamane, T. et al. Chem Pharm Bul
993 43, N4&%015&b 1ioRida@ridint etk iav-imd@ v A bherkdhm@@ol ed on an i ce- bat h

s 6-chloro yr|d|n | fonyl chlori de 5 described in:
Naegel i, C2gPs 51?‘6“‘]—061\?{7’6#‘&21?’@%" Yg 3‘50% 1}3%%{!{ %ﬂtlﬂﬂ L@?%§ 2¢ds ol ved i n
met hyl Sne Eh|}MlHﬁ74Q1@Jm-9Hﬂ.ddﬁd7:Bﬂ-md%,zﬁbw 1roe7amd (trpm}was%h 19(%115rred for 30
mn and a 5% HC e _phases were
separ at ed. “‘l'hltl.}S éﬁe%)?f y% ﬁ%(iémﬁﬂg) '"’aa?%% Ly aqueous
NaHCO3 sol ution until pH 9 and the nlxture was extracted with nethyl ene
chloriqg. E&mnqrﬂpnic | ayers were conbined, dried (Na2SO4) and the sol vent

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-ylmethyl

_ PS-Diisopropylethylamine (3.54 mmol/g, 0.4 g, 1.40 mmol) was washed with
Cﬂ tetrahydrofuran and 2-chloro-5-(chloromethyl)pyridine 1-oxide (100 mg, 0.56 mmol ;
h described in: Tilley, I. 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 an.d a catalytic amount of potassium iodide were added, and the mixture was gently stirred
(80 1/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 mi.). The suspension was gently stirred (80 1/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 pm polyethylene filter), and the resins were washed



was renoved in vacuo affording 650 ng (83%yield) of the title com:)ggpnghﬂ@s
a white solid: "H NWR (CDC13, 400 I\/Hz) 8 8.75 (d, J = 2 Hz,

(dd, J = 8,2 Hz, 1H) 15 7.51 (d, J= 8 Hz, | H), 333305(m 411)

. 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; M5 (ES) ndz 332 (M +1). Exanple 26 1-f (.6-Chloropyridin-3-yl

) sul fonvl | wo-menessopyl pperazi ne 20 The titl e conpound peeseRfeear ed as
descri bed for Exanple 25 using N isopropyl pi perazine and

6- chl or opyri di ne- 3-sul fonyl chlorides¢described in: Naegeli, C et al.
Hely. Chim Actal. 1938, 21, 1746-1750). Yield: 89% 'H NWR (CDCl3, 400
MHz) 8 8.73 (d, J = 3 Hz, 1H) 7.96 (dd, J =8, 3 Hz, 1 H, 748(d J =
8 Hz, 1 H)Wlthm@LtQ)d@e@l_UO(lm VﬂlatllPﬁwerQreﬁ'@V@l % Bacgenio gi\’el-l)’SmE(% ,@alﬁ)fbf( m 4 H),
099(dJ 13, 100 25 MHz) 8 156.1, 149.3,

138. 2, 131me?&T§§P%ﬁdg%s§E§§g f18.7: MB (ES) niz 304 (M  +1).
Exarrpl e 27 1-f(6-Chloropyridi n 3- yI )sul fonyl]-4-etylpitterazine 30 The
title comppidngloims: B Sw usi ng

N- et hyl pi perggll ne aﬂr%éﬁpﬁg gﬁ zgr oég‘i??%a?%ggggsgfﬁe&ﬁﬁgf%%%l de (described in:
Naegeli; C et al. Hely. Chim Actal. 22SEPZ006 WD 03/082853

PCT/ SEO3/ Oﬁﬁﬂ{iﬂ&ﬂl 11938, 21, 1746- 1750) . Y| el d: 83% 1H NWR (CDC 3, 400 MHz)
S 8.75 (d,,,¢ . N 1H) 7.50 (d, J =8
Hz, I H, : j 012 (q, J = 7 Hz, 2
H, 1.04 (Startuilg mat@naﬂtlz\l m&hj*ll)gcloh&@ldhihﬂ% YelaC36%%: MS)OESYHZz)ZSS(MEEI)B 148. 9,
137.8, 131.3, 1243, 51.9, 51.6, 46.0, 11.9; Ms (ES) W 290 (M +1). 5

Exanpl e 28 1-1(5-Bronp-6-chl oropyridin-3-yl)su |fonyll-4-meth yl pi perazi ne
h

e titibe Exanpdnmd was prepared as described for Exanple 3 using
_ . al R55r.6hLQ pyrldlne 3-sul fonyl chloride.
Yield: 919 ] 00 59(d J=2Hz, 1 H, 7.67 (d, J
=2 Hz, | %ﬂlngﬂﬂﬂ&ﬂsp@twlm WGEﬁ)mKZZZB(MH-;l) J 5i0 Hz, 4 H, 2.22 (s, 3
H: 13C NWR (CDCI 3, 100 MHz) S 155.5, 146. 8, 141.2, 132.7, 121.4, 54.2,
46. 3, 46.1. ‘

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) aﬂd 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  togive 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-Benzyl-4-I(6-chloropyridine-3-ylsulfonyl]piperazine
vzs Toa solutlon 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 a]; 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) 5 8.70 (d, J = 3 Hz, 1 H), 8.14 (dd, J= 8,3 Hz, 1 H), 7.76 (d, J = 8 Hz, 1 H),



‘Exampl e 29 6-Chloro-N-nmethyl-N-(2-u yrrolidi n- | -ylethyl)p vri d?]z SEP(}UUE
ne- 3-sul fonamde 15 To a sol ution of 6-chloropyridi ne-3-sul fonyl chloride
(636 ng, 3 mmol ; described in: Naegeli, C et al. Hely. Chico. Acral.
1938, 21, 1746-1750) in nethylene chloride (10 nL) was added -

met hyl - (2-pyrrolidin-1-ylethyl)amne (384 ng, 3 mmol; described in: J.
Anmer. CherwO ®¢828531955, 77, 3632-3634) dissolved in nexdngseenesoghl ori de (10
m.) dropwi se. The reaction mxture was stirred over night at room
tenperature followed by the extracti 6 zo with aqueous HCl (3% . The
acidic water |layer was al kalized wth an agueous saturated solution of
NaHCO3 and extracted with nethyl ene chloride. The organi ¢ phase was dried
C (Na2 SO 7405 T ddPat 817 P AT Ao 90,5795 Gt E s i 8y of ¢ he

title conpoumd:ii-2M¥3 (tESH), P198-2394m (M), 1b) s P B3ePl44). 30
6- Chl or o- N-i[g (di rret(hyl gDm no) et ?lmyMDpyl‘l(gl %2/23 sul fonam de The title

conpound as pr e red as described for Exanple 29 using
6- chl or opytF it N-dl net hyl et hane- 1, 2- di ani ne.
Yield: 729 ERatpre 31 22SEP20068 WO

03/ 082853 'RG' duﬁﬂbﬁbﬂﬂ@&ﬁct&ﬂbutﬁ)ptﬁhﬁamn@wm @22 Q(Iinml tdayribeainnymagnet
| I - N-et hyl t
yN- et hyfa y?\t]-aglxrr’f%"f %}/‘ 52?%5 %Ogﬁg!ll %r?r‘ljsle T%l?ygefgc Ilondﬁ?LS THHSPSeS 2 2%ret hyl ene
chl ori de (ﬁ:é)bm_)vaa/@@mcm«eidin(séﬁhifomwkppwiﬂcddmiég32 S&mmmngldscﬂ’demm de (0.85 g, 4
l; d A I ,
o escl(ﬂa:% L ((;T L-a) Iﬂaﬁg@m!rnm ;%cl%\zl 1 1@58 %5 17%6 (%%8]”%”%_1 %grene C%?’Oﬂdﬁi'h

1746- 1750) ved ené chlori
react i on nflRmip eddgd gowlyi Theechctﬁ@r“f@@tlrmdﬁoréﬂ nnmmaﬁtq’eﬁﬁémamm@nlw | owed by

he ethE acﬁip@as%&era afdIHE es Hg‘e s(:&r@ted :f[ q%h 9&1‘%& ﬁﬁa]yz@cyg{th yas

| kal i zed wth an aqueous saturated solution of CO3 and extracted with
met hyl ene sagitesiaqerous NHHC Qorsgloncung bt R angghe WFW{SW%@)’V“QM evapor at ed

'232V?K/r o t Igaetgyne/& Rrodd ITRBradnROY M vR Db mBed, Bfed (Nbs®, CRATRRYAKN: VB (ES) ra/z

: was removed in vacuo affording 650 mg (83% yield) of the title compound as a white
solid: "H NMR (CDCls, 400 MHz) 8 8.75 (d, J = 2 Hz, 1 H), 7.97 (dd, J = 8, 2 Hz, 1 H),

15 7.51(d,J=8Hz, 1 H), 3.33-3.05 (m, 4 H), 2.86-2.29 (m, 6 H), 1.66-1.50 (im, 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
_ (L | al. Helv. Chim, Actal. 1938, 21, 1746-1750). Yield: 89%: '"H NMR (CDCl;, 400 MHz) &
E 8.73(d,J=3Hz,1H),7.96 (dd, J=8,3 Hz, 1 H), 748 (d,/=8Hz, 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 (CDCls, 100
25 MHz) 5156.1, 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-yl)sulfonyl}-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.



Exanmpl e 32 6-Chl oro-N-f(1- ethylpyrroI|d|n2yI P 2008
met hvl | pvri di ne- 3-sul fonam de The title conpound was prepared as (}es%ﬁ"@g
for Exanple 31 using (1-ethylpyrrolidin- 2- yl)met hyl ami ne. Yield: 58% N5
(ES) mz 304 (M+1). IS Exanple 33 1-f

(6-Chl oropyridin-3-yl)sul fonyl |l -4-nmethyl -1. 4-di azepane The title conpound
was prepar ego esmssescri bed for Exanple 31 using 1- net hyddx@omapiger azi ne.
Yield: 60% M (ES) rnlz 290 (M +1). 20 Exanple 34 4-f (6-C h |oropvri
~din-3-vl)sul fon yllnorpholi ne The tsitl e conpound was prepared as

descri bed for Exanple 31 using norpholine. The crude product was purified
on a silica gel columm using hept ane/ et hyl acetate, (1:1), as the 25

el uent : Yi &93§; 2,60%456- IV80)( EEd:8376z }QHB[R((NDQLHOOMMIEISéSE& JEtA, 1 H),

S i 11 ooxi Hablee b 37 138 B ?ﬁ#}@ﬁ“ﬁ?ﬁm BREPEEH"30 e
added sodlhlelmtwdm7c}& 2Hi)409(t B%ﬂﬁim’ibl) NMQ((SDﬁi;rioaMm)Elws%‘ter ég 31 n at
0C 6 :

O ot s M LRLEEIADS GBS oS ) STe by o)) s added
diluted with water (200 nL) and 2 2 SEP 2006 WO 03/082853 PCT/ SE03/ 00508

53 satlétraEé‘anPerl (ag) (100 nmi). The formed precipitate was filtrated and
washed wi t ElSuirpme-6-chistopznidin-3-yisulfonvll-methylpiperaginedi et hyl et her. The

residual g 4 |.d) of the
title Conpg‘ﬁﬁtﬂlexgﬁﬁbmd 994 I}\/%)a%%s %&rﬁ)gd fof )ExgﬁpYee.% Rirk lgne(tﬁ%pf% dzﬁlll 24 (s, 1

_H), 8.73 (and ﬂ-brmyo-6$h@5>pmdlnei3 wfomécfmmqed“elsl U7 mﬁ&/ﬂi(@@cwo‘)az (d, J =8
J 9 ; - 31 (g, J =
(HZ le)mﬁbg %fb] 2Tz 1%763‘(&'01 27Hz0?>ﬂ|()@083301(%1‘¥192343'(‘91 4
1w  Hz, 4 H),2.22 (s, 3 H); '3CNMR(CDC13 100M]-Iz)51555 146.8, 1412, 1327, 1214,
’ 54.2,46.3,46.1.

Example 29 ‘
6-Chloro-N-methyl-N-(2-pyrrolidin-1-vilethyDpyrdine-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 methyléne chloride (10 mL.) dropwise. The
reaction mixture wag 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

( ‘ : (NazS04) 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)ethyllpyridine-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 .



Ethyl 6-(2-h vdro x y-5-cyano- |Hindol-3-yl )nicoti n ate io To ?ZSEPZM
sol ution of 5-cyanooxindole (360 ng, 2.27 mmol) in NN-dinmethylformmide
m.) was added sodi um hydride (106 ng, 4.41 mmol). The greeni sh reaction
mxture was stirred for 50 min whereafter 6-chloronicotinic acid ethyl
ester (350 ng, 1.89 mmol) dissolved in N, N—dinethylfornanide (5 m.) was
added. The y$arkisgn M xture was heated at 110 C for %g: Ahd water (50
m.) and saturateg NH4Cl (aq) (20 nlL) was added, followe Ey I'S extraction
with ethyl acetate. The phases were sgparated and t he organi ¢ phase
contained the title conpound as a precipitation that was filtered off.
The solvent was concentrated in vacuo and additional product precipitated
t hat | vvast ﬁ%@f%%ﬂdﬂié L h@héﬁ-saifonazﬁlh@ “1& | 8 C(()ﬁporndHi) n
total: ' r S

8.73 (s, Hjis"(‘“f“’geff(’“sethyk”% dlm?.hé'ethtrse1?1‘11?15““3606&8"1(&4“1@0'“ 6.95 (d, J =7
Hz, 1 H), ﬂ}eﬁaﬁe&(bh%na&u()mm%aﬂdde&s é?ni’or@yndx%e&-sn?lfdﬂ;km&cté)(o 85 £4E><arm| e 37
5-Pyridin br onpoxi ndol e

3-
T R R AT e R A T SN
mol ), et fnamylmel chRGD(10 bHD) EdbWIsE. dﬁe fe2tidB mikturd Fadstitfo®io} 3@ at room

bi s(triphen hos e | | adi um, chloride (0,16 g, 0.22 mmol) in :
acetonitri f\é‘ %) ﬁi}f W\Rggy REERERE tWl AYegye I"I‘gl\;é%’) H%@?‘F?‘!‘C KL Bl i ng to
anbi ent t eapgizéd witeantagesond satupte svlGoncf NHED; dtehtr@td it fn@thylend 100 i) and

a potassiu qu i de sol ution The Xt ure was
filtered tgﬂp%'l?&h hESTER & PIRY W%Shc%‘ %)ﬁfésﬁgpwg%%apggﬁgrjwaéﬁo oBNE O3B hi ¢ | ayer
was dried (GW%2S0H)f 3O tidncbntpoends MSES)m/nel2 (MErbved i n vacuo. The residue
S purlfled on a silica gel colum wusing chloroformethanol, (50:1), as
he el uént affording 165 ng (18%yield) of the title conpound as a white
solid: ' HLEM(IEMESO d6, 400 N+E) 6 9. 64 (br s, 1 H, 7.97 (d, J 2 2 SEP
2006 WO 03/48 - 7.66 (dd, J =5, 1 Hz,
11-1),7. 21~ (m 1 H, 6. 65 6, 54
(m 1 H), 'ghe()gle(cqnpoynd:wg g;gpareg asH;eschQe r@gampt: q,q)usmg/s -gBd)yrmfidin-24 1 (M +1) .
Exanpl e 38y ndny Tmlﬁ@y,?ewlﬁgi,,ﬁs%gjy,gﬁr@q ¥ kpdol - 2-one The title conmpound
a .

was prepared as -descri bed for 7 using 5-bronooxi ndol e and
15

Example 33 ‘
1-[(6-Chloropyridin-3-yl)sulfonvl]-4-methyl-1.4-diazepane

The title compound was prepared as described for Example 31 using 1-
methylhomopiperazine. Yield: 60%: MS (ES) m/z 290 (M* +1).
20
_ Example 34
C 4-[(6-Chloropyridin-3-yl)sulfonyllmorpholine

The title compound was prepared as described for Example 31 using morpholine, The

crude product was purified on a silica gel column using heptane/ethyt 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-indo}-3-yhnicotinate .
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 mmo!) during 57 min at 0 °C. After 10 min atO °C, 6-
chioronicotinic 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



tri-n-butyl (2-thienyl)tin: M5 (ES) mz 216 (M +1). Exanple 39 to ;
5-(2-Furvl)-1, 3-di hydro-2H i ndol - 2-one The title conpound was pre&a?r%%) Qg
descri bed for Exanple 37 using 5-bronooxindole and

tri-n-butyl (2-furyl)tin: M8 (ES) mz 200 (M +1). Exanple 40_ is

5- (Hydr oxynet hy]) -1, 3-di hvdr o- 2Hi ndol - 2-one To an ice-cool ed m xture of

met hyl = 2- oxgh MARbgsne- 5- car boxyl ate (0.5 gram 2.6 mm+
t et rahydr of uran/ et hanol m xture (15:0.3 nL) was added oy E?Slﬂ@]soborohydride

(115 ng, 5.2 nmol) in one portion. Ajter 30 min, anot her portion of
| it hi um borohydride (100 ng, 4.5 mmol) was added and the reaction
solution was stirred for 4 h at roomtenperature. A third 20 portion of

| it hi um bokdplryteld Nﬂazl(aamomm Qhafoﬂﬁealp}ec ngle @hd@batd 4@ washEl witer e added and

t he reaction sol d for oom t er ature, The
reaction wdd e{qﬂ’gﬂ’ gcftmﬁﬁ“:?‘lalte\ﬂéc[‘g‘?tw @errﬁ[?e r&?ﬁéj’ Lﬁ‘“"& lid was friefl o
amoni um chkj gve 4leg ewlmghdmmf (h3@tmdo}npam ‘}ENMIRG(QKVM) ¥, 80D Mty 14a0€et ate. The

mbi ned d d Th
R CT Vs SRR S Y R S

chi ori de/ metempY 67 (dl 9= $)HzA5H), hes &, uentrt PHQ],M\BQ @Zﬂmz (z$13%3>2l(ejd) of the
tide corrpouri_giF NVR (DMSGO- d6, 300 I\/Hz) 3 (br s, H, 7.14 (s, |
H),709(a Hz,lH) 6.74 (d, J = 8HzIH),5.03(tJ:6Hz,
1H, 441 (7, J =6 H, 2 H, 3.44 (s, 2 H. 30 Exanple 41

2- Oxoi ndol F a%é ggr bal dehyde 2 2 SEP 2096 WD 03/082853 PCT/ SE03/ 00508 55
Chr omi un( VI (240 ng, 2.4 mml) was added to ice-cooled pyridine (3
~nL). To thEthyf® Blcgano s Hs mcwmsteadded additional pyridine (2 n)

d 5-(hyd
én sol \(/e)d/ ?ﬁxl{m %Hc{aﬁb‘% r%(’le#b% & sact’ %%th%naemgﬂr%}gﬁel%a?et(tgfnmm n by
t he additi oams zdﬂedmdlem hiyé@iefl0p nmld“lemrnoac"ﬂedrmmsmres:nem higuraeststittel  The

organi ¢ phag %@Pﬂf\&l% délhér%dch(oﬁfh?cﬁ%é ec?c[‘é?%ﬁ}é&é}%s%tn? 'sﬁmﬁi%ﬁ‘d%soh;r EQ¢, crude

product was pu I 'um “usi
chl ori de/ nﬁtf\h@mqhylfqrm@m{ﬂy (3 rak) was added The reaction mixture was hcated at 110 °C for

30 min and water (50 mL) and saturated NH,Cl(aq) (20 mL) was added, followed by

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 additiohal product precipitated that was filtered to give 200 mgr (34% yield) of |
the title compound in total: 'H NMR (DMSO-d6, 300 MHz) & 14.50 (br s, 1 H), 11.00 (s, 1
H), 873 (s, 1H),7.95(s, 2 H) 7.80 (s, 1 H), 7.48 (s, 1 H), 6.95 (d, J =7 Hz, 1 H), 4.50-

20 4.15(m,2H), 1.32(,J=7Hz,3H).

(; | Example 37
5-Pyridin-3-yl-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), tetraethyl 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 (NazSOy4)

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% _yie]d) of the title
- compound as a whité solid: 'H NMR (DMSO0-d6, 400 MHz) 8 9.64 (brs, 1 H), 7.97 (d, J



- the eluent to give 60 ny (46%yield) of the title conpound. ExanpigséﬁZMg
5-(1, 3- xazol -5-yl )-1, 3-di hydro-2H-i ndol - 2-one A m xture of

2- oxoi ndol i ne- 5- car bal dehyde (60 ng, 0.38 nmol), tosylnmethyl isocyanide
(145 ng, 0.75 mmol ) and potassi um carbonate (103 ng, 0.75 mml) in

met hanol (20 nL) was heated at reflux for 2 h. The m xture was
concent r at @@ gsfasz¥acuo and diluted wth an aqueous sa@e;gﬁﬁgmﬁ§IUtion of
sodi um hydr ogencar bonate and extracted with nmethyl ene 1s chloride. The
conbi ned organic layers were dried (ha2S0O4) and evaporated in vacuo. The
crude .product was purified on a silica gel colum using heptane/ethyl
acetate, (1:4), as the eluent to give 40 ng (53%yield) of the title

conpound: = BHEXNRIY, D@4 A6 5,300, MHY)7.2%5-7.10QmbKHY, br73 &, 1 1),H)73-68653%, (br s, . |

D ol o a0 B e B en £of'3. £ Qi ot BB o A1t hes AP0 @ o 10 W22 o

~alumnumtrichloride (17 gram 128 mmol ) and chl oroacet hyl chloride (3
gram 2.6 nnnh33§ n carbon disulfide (40 nL) was oxindole (2.73 gram 20.5
mol) adde RGN the mixture was stirred at reflux for 3.5 h. The
m Xt ur es was gdl.3-dihvdrefi-indphpenat ure and carefully quenched with cool ed
wat er (50 )..... The CiL.l Ixture s stirred.f 2.h and the
formed pr e@llf?ﬁllﬂf gcfmep Wa :Bfeg %’%cg% %éﬁggmmégghﬁe&am{) %y\?sll%%&o{/nmo?xﬁn%tag? . The
solid was wi-BeylR2ehigiyhen: MBES) arn2068% yi)el d) of the title conpound: tH
- NWR (DMBO-d6, 300 MHz) S 10.82 (br s, 1 H), 7.87 (d, J=8 Hz, 1 H), 7.82
(s, 1 H, s06.92 (d, J =8 Hz, 1 H, 508 (s, 2 H, 3.57 (s, 2 H.

canpl e 44ExanpleSPP 2006. WO 03/ 082853 PCT/ SE03/ 00508 56

- (1, 3-Jhi a0t 4. Vi dmdare 2 mdhadny dho- 2H i ndol - 2-one A suspensi on of

- (chl oroacetyl)-1,73-diI hydr.o- I ndol -2-one (630 ng, 3 mmol ),
t hi of or mand géitle sonpernd V3 PreRwEd asdlassapdderdExample 37 usigcd-bromeqnindeloend  858- 868)
and trietQylamiasud Bl R9YES) A, 0P 41) di oxane was heated at 110 C for 3
h. Additi onal

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
tetrah ydrofuran/ethanol mixture (15:0.3 mL) was added lithium borohydride (115 mg, 5.2
mmoD 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

C*' with water (10 mL) and an agqueous saturated ammonium chloride solution (30 mL} and

extracted with ethyl acetate. The combined organic phases were dried (Na;SO,) and
evaporated in vacuo. The crude product was purified on a silica gel column using

25 methylene chloride/methanol, (10:1) as the eluent 10 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, 1 H),6.74 (d, /=8 Hz, L H), 5.03 (t, J=6 Hz, 1 H), 441 (7, /= 6Hz, 2 H), 3.44 (s, 2
H).

30 . Exampledl

. 2-Oxoindoline-5-carbaldehyde



$ thioformami de (10 nL, 10 nmml) was added and the reaction was stjrred at
110 Cfor 2 h. This batch was conbined with an new batch starti rig2 9o b
230 mg of 5-(chloroacetyl)-1, 3- dihydro-2Hindol -2-one and the conbi ned
reaction m xtures was concentrated to approximately 10 nmL and an aqueous
saturated sodi um hydrogencar bonate solution (50 nlL) was added and the-
solution was extracted with ethyl acetate. The conbi ned organic to | ayers
were dried WiN228@®8) and evaporated in vacuo. The crudeqursadioios was '
purified on a silica gel colum using heptane/ethyl acetate, (1:2), as
the eluent to give 400 ng (35% yieldy of the title conpound: IH NWR
(DVBO- d6, 300 MHz) 61047(s 1H, 915 (s, 1 H, 7.97 (s, 1 H, 7.83
~(br s, I—%,687dJ 8 Hz, 1 H, 3.54 (s, 2 H,; M5 (ES mz 217 (M
+1). |s Exahfpmamng¥ 52(1@2(2{@@{1133/24@1@[)%5 added to jce-cooled pyridine (3 mL). To the
i azol - 4-yl

y ?onﬁedgyeﬁé\hmﬁéﬂmgtﬁvbm&’éd" aadlgaﬁl nﬁH@?ﬁrﬂﬁj 428 SglflydroxMh)SI) and

5-(chl oroacetyl’) - hydr o- 2H i ndol - 2-one

t hi oacet aml érélh()’@fﬂ@Hrmel “2-on6 (13f#g) 0.8 mmab dissadved &l wngms Grd). Wees heated at 80

C for 3 h.reacti@n WhEquBhoRtdUrRr YPSin® g(ﬁle%ﬁd&&h JrQQRY {BTRS LA drfr@Rglint he forned
precipitate was filtered and washed with ethyl acetate two tinmes and

di et hyl et ¢yl a¢afie- Thgrganisripagehwers grigddNogd O« )il eviporaladiarvagpacths cede gi ve 1.5

gram ( 91% iRl §ls peﬁflédm% alshich g'el eam@:o ‘mek i 1WVER 16 VRS, (&99; asMHz) 6
10.49 (s, 1 H), 7.9 é I—P 5-6.75 (m 1 H, 3.5 (s, 2 H,
2.70 (s, 3thmlue“t@§1‘5é3rﬁﬁ(é %ale@) téefet}%f”aﬁwﬁn 4-yl net hyl )-| - oxi dopyddi
n- 2- yII-5 pyridin-3-yl-1 Hindol-2-ol To a suspension of sodium hydride

(0.05 g, 191"‘\‘“51?0%; 60% di spersion in oil, pre-washed wth hexane) in
-N-di met h de (3 m.) was added a solution of 5-pyridin-3-yl-
, 3- di hydr B¢123-Dkaz6led-y124 Orkh vfd-2FBindal-2bn80 nmmol ) i n NN-di net hyl f or mam de (4
). The 3 mxtu nder n at sphere
-2- Chl or o- 596‘%”"}? ’h°‘“d"§“er '{n’é‘f'??“{ E’Eef‘i%d"%g m&’%?‘)désy?‘ﬁe‘% RORA) %o mol ),
di ssol ved {145 Ngl-ixﬂsmhymd@nmmrrd@rt(oﬁate (D) m\gﬂNSadwdeldmdmd'pamlm raid t he
m xt ure P2006° WO
05 OBoa5s TP ARS Rk ol 22T TeTRREL A Shodepleed ol B igb BRREARAD D T
evapor at edaguepuy saturgechsodhitiomef sp@gm(ﬂmgoma@rbonatc and extracted with methylene
15 chloride. The combined organic layers were dried (NazSQs) and evaporated in vacuo. The

crude product was purified on a silica gel column using heptane/ethyl acetate, (1:4), as the
eluent to gi\}e 40 mg (53% yield) of the title compound: 'H NMR (DMSO-dé6, 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
. ‘
20 ‘
Example 43
L 5-(ChloroacetyD)-1,3-dihydro-2H-indol-2-one
e To a mixture of aluminum trichloride (17 gram, 128 mmol) and chloroacethyi 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. Th.e solid was dried to give 2. 3 gram (53% yield) of the title compound: 'H
NMR (DMSO-d6, 300MHz)81082(brs 1 H), 787 d,J= SHZ 1H), 7.82(s,1 H),
30 692(d J=8Hz, 1 H), 5.08 (s, 2H) 3.57 (s, 2 H).

Example 44



partitioned between 2 M HCI and ethyl acetate and the phases were
separated. The aqueous |ayer was al kalized by addition of NaHCO3 { SP #igl
extracted with ethyl acetate. The organic |ayer was dried (Na2SO4) and

t he sol vent was renoved in vacuo affording 200 ng 5 of the title conpound
as a yellowsolid: M5 (ES) mz 403 (M +1). Exanple 47 -(Morgholin-4-yl
nmet hyl ) - 1- oxi dopyri di n-2-yl | -5-thien-2-v]-1Hindol-2-ol The title conpound
was prepar &0 @gs@scri bed for Exanpl e 46 using 5-thi errc2sp]s00508- 1o

di hydr o- 2Hi ndol - 2-one: MsS (ES) nfz408 (M +1). Exanple 48
5-(2-Furyl)-3-15-(norpholin-4- |ynmethgl-1|-oxidopyridin-2-yll-1Hindol -2-ol
The title conmpound was prepared as described for Exanple 46 using
5-(2-furyl)-1,3- 1s di hydr‘o-2l-l-i.ndol-2-one: M5 (ES) mz 392 (M +1).
Exanpl e 4 tdol - 3-yl )-N-r2-(di met hyl am no) eth
yl lisoni COA's@ﬁéHs@ﬁoﬁ'ﬁ(cﬁ{oﬁH&%UﬁS @my&& zﬁrqmoumone/@gmg A fmdp 9, 3.70 mmol,
60% di spersion in oil, pre-washed

N, N- di met HjiofosmemiAs 68 “%[33%?01/\/&%9‘3%‘2}8&5]6{”%%&"! 6#50§58§6§WH00XI ndol e

(0.29 g, Jm&ﬂylsﬂmé 10 4znnLN,3l}4vﬁmmhfrayénEwamed@t 1(16 °0kdr 3 hTRBdifdn4 Ur € Was
stirred for under a njtrogen atnosp

2- Chl or d- @lpfznpawﬁ%@lﬂwlam wwp@mawqdp%wﬁﬁ@dﬁ%ﬁ%wasamd(ﬂe11@1Cgfor?bh 92 mol )

di ssol ved m%mam&yﬂeﬁwtﬁa{mma&ﬂsmqbngmﬁléz%dd@dfsi(dgwfdﬁsﬁylﬁ . Ej het 150
ar mn an en heatead a

m xture was, stirred roomtenperature

C for 45 Zghyﬁfc’nm"ﬂ‘}@?%?ﬂe\?é‘mhe &%&’@éﬁ&?%@ﬁtu{eﬁwﬁ%@ﬂ%’“ﬁﬁﬁp‘Phe resi due was
partiti onaﬁpdaef&nmgmoeﬂhwd an agRbBRuAaRd smneﬁydrdger&aﬂk(b@wm%n dﬂ@l sol ution
-was added unti | &ﬁd Gatg ;he mxtur Wa?;. ertract@_‘ h eth acetate. To
t he aqueoUB-)japdcd AndasoliaR B Nadsd el slvt Frialas ™ cagbiay & icl pH 11 and
@e suspernsyecnvanadried XIN4:8C1) et a;va;iolmmitxinydcuadaat atiée prdduet agpedfiesl dnayer - was
HPE(C:IegE)r ?Egl uﬁ;l CXIaCHgaa E%hgeélarl ace?ate lchgﬁagEhc\é}ﬁJﬁ%tQ(#ilk ﬁur[@gag (%5‘5” eparative
buf f ertéI aqeéld)mftmmtl&;onﬁmﬁndtb{ISMR)(DMSO@i mzx(z)rﬂz)rﬁglo(ﬁ%,yl}mﬁjlg (?,fl the ti }-il) e
conpoun ,
11. 03 (bra@)?i{ﬁ) ﬁbbfg( qu@w?(%vﬁ g’%slﬁh%ﬁw%‘) @sléf?ﬁfz'ﬂé 04 2 2" SEP
2006 V\D(IM*G&2853 PCT/ SEC3/ 00508 58

s

Example 45

5-(2—Mcthvl-1,3-thiaz§l-4-v])—l,3-dihvdro-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 mi.) 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
' C - under vacuo to give 1.5 gram (91% yield) of the titlé compound: '"H NMR (DMSO-d6, 300
MHz) § 10.49 (s, t 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-

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—le '
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 dropw'ise and the mixture was stirred at room temperature for 2 h and then



7.96(m 1 H, 7.95-7.83 (m 1 H, 7.42-7.34 (m 1 H), 7.13-7.02 g_g] FZW
3.62-3.50 (m 2 H), 2.86-2.69 (m 2 H), 2.58-2.29 (m 6 H; M ( I§)E nt/z
350 (M +1). Exanple 50 s ’

2- Hvdr oxy- 3- (4-f (4- net hyl pi perazi n-1-vl ) carbonyl ] pyridi n-2-yl]-1Hindol e-5
-carbonitrile hydrochloride The reaction was perforned as described in
Exanpl e 49 Wixi3gz8s- cyanooxi ndol e and 1-(2- PCT/SE03/00508

chl oroi soni coti noyl ) - 4- net hyl pi perazi ne. The crude product. was purified on
a silica gel colum using chloroforffet hanol /conc. NH3(aq), (2100:10:1),

as the eluent. The base (20 to ng) was dissolved in chloroformand a
solution of HCl in diethyl ether was added until acidic pH The forned
preci pi t at haEdabB0f Cferd oerd Thnie! Vapistee evappretd i vacugyand the Fesidue ®rsyi ng in vacuo
afforded 1 I\/R(D20
400 M) garm]mhhﬁt\rvéehl(zgd ﬁ@mglémgl @&at@aﬁcﬁtﬁe %ﬂgés %re%bﬁ}a%d ’I;g}/éjagtt.lég 4\|

7.04-6. 98 tayr was plkalizedsbyzgdigomaf IYEMC% (smynd e@tracred vethelhy( meta@ e, 4.05- 3 94
(m 1H, &g%ﬁ B%al EHed%Nzl}%@ﬂ%ncﬁtﬁe %lﬁﬁtv@érén%vedzmwacuo%fféémg Z&Ym% I H),
3.35-3.04 ( {5 IoHie VB (TSP 2 PM +1). Exanpl e
51 2- Hydr ng); %utfecompoundasayellow sohd MS (ES) m/z 40 (M++l)

5-f (4-nmet hyl p| perazin-1-vl)carbonyl |l pyridin-2-yll-IHindol e-5carbonitrile
A m xture of- Xanooxi ndol e (213 ny, 1.35 nmol) and sodi um hydride (72
my, 1.80 2 "EH‘FRJF 60% di spersion in oil) in NN-dinmethylformam de (4 i)

was stirr eylrﬁthfr@ -4twmam)a1 Biti€opky@din-2 Q1108-tRienA- -0 Uk do@D-oP

1- [(6 chl oropyrid n h era2|ne(216 , 0.901

: descjlhi‘adé](ri °P‘HP° ?F)LP;"PE'{ES ;’#L'm%%g‘fh}y@ﬁ 6gipg J-thiemgylsl, %) 197- 203)
'ETDNI\I-dmnemhyd:cﬁonam plene RISNEY) magosa@tted).dr opwi se. The reaction was
tirred at roomtenperature for 3 h, then at 50 C for 2.5 h. The sol vent
was renoved 25 in vacuo, and the residue was partitioned between
chl or of or nEsamplevttt er . The phases were separated and the pH of the water
phases wass_ 'ﬁ-onl(if I HC1. The aqueous
| ayer was ayers were dried
(Na2sO™4) , E@rrbﬁenedpouamdaﬁmasdba/@mﬁbwda‘@rEmmﬂﬁe@ using 940wyl af B-or di ng an

orange se I o f| ed on a silica gel colum using
chl orof'gr lrﬁ)éa???ano dof* ?g § e(gg)qjﬂ/ ‘i‘@i(g?&l lent affording 24 ng (7% yvyield) of
the title conmpound as a yellow solid: np deconposes >295 C, tH NWR

(CDC],, 40@,‘4}{?5%_698 7.95 (s, 1 H, 7.92 (s, | H, 7.74 (dd, J =9, 2 Hz, 1

748(d J—9HZ 1 H, 7.36 (dd, J =8, 1 Hz, 1 H),
7_ 06 -(5-Cyano-2-hydroxy-1H-indol-3-y)-N-[2-(dimethylamino)ethyllisonicotinamide

To a suspension of sodium hydride (0.15 g, 3.70 mmol, 60% dispersion in oil, pre-washed.
| 20 with hexane) in N,N-dimethy!formamide (3 mL) was added a solution of 5-cyanocoxindole
(0.29 g, 1.84 mmol) in N,N-dimethylformamide (4 mL). The mixture was stirred for 30
o min under a nitrogen atmosphefe. 2-Ch10f0—N—[‘2-(dimethy1amino)cthyl]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 iz vacro and the residue was partitioned between ethyl
acetate and water. A 2 M aqueous HC! 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-dj, 400
MHz) & 14.88 (brs, 1 H), 11.03 (brs, 1 H), 9.10 (br s, 1 H), 8.28 (d, /= 6 Hz, 1 H), 8.04-



2 2 SEP 2006 WD 03/082853 PCT/ SEGBi 00508 59 (d, J =8 Hz, | H), fSEIQZ[fﬂEr
4 H)y; 2.48 (br s, 4 H, 2.36 (s, 3 H; M5 (TSP) nmz 362 (M+I%

Exanpl e 52°%

2- Hvdr oxv- 3-[ 5- (rmrphol i n-4-vl met hyl ) pvridin-2-yl]-1Hi ndol e- 5-carboni tril

.-e hydrochloride To a suspension of 5-cyanooxindole (720 ng, 4.55 mmol) in

NN- di met hy Woomsmeeisde (5 ni) was added sodi um hydri de 24803508 6. 2 nmol ,

60% di spersion in oil). After 15 mn, was added

4-1 (6-chl oropyridi n-3-yl ) met hyl ] nor pbel i ne (323 ng, 1.52 mml; descri bed

in: io Maienfisch, P. et al. J. Med. Chem 2000, 43, 5003) to the

solution. The reaction mxture was heated at reflux for |I. h. The sol vent
was renoved?% @ aBuhdS- Bt thED T T4 mnh ED, 7parT 02t iinoh Bl 3158 8vi8dm, 2t hy|

acet ate angh watelko (A | [ ded to the ethyl
acetate anId:b wat er %xﬁ%gﬂg??@dﬁ Pﬁ?%@é’?ﬂlsﬁgﬁaﬁand t hen NaHCO3 ('s)
was added wuntil saturation. The mixture was extracted with ethyl acetate.
The organi gxdni&so Was i s washed with brine, dried (Na2SO4) and the sol vent
was rem)ved S0 vacua, The cr ude product vvas_dl ssol ved in a mxture of

net hanof af8 ; ethalpiperazipad ovle D3I -LR-indola-3rearbomitdle HO i n

di et hyl etﬁ\gfoc added unt|I aci d| c pH ApprOX| mately half of the

sol vent volune was remgved, in va,cua The precjpitated h drochl oride salt
was filter reacf)\%&%?éd%r{“ﬁd drnbedanExample 49ging pcxarorrindolednd 1-rhe salt was
convert ed bm&sdndoﬁml)basahmpemmpamlciuu@prbmgt PalpoaRdl Bitahjica gget at e and an

MR Gt o e R W e PR L < A

g‘d uent af f mg)diaadis@dvetith dhldvofyinednd b stﬂfmdnh)éHCl mld&tmﬁp@uﬁdaﬂ&iﬁﬁma& base as a

H? l | $W730|( Ic?gd‘c @TN“@A%%@%WQ’};@@%@% Wa%“%é”“[‘ Jegy’ e{@ ”31%11—68’:')’z 7br505( d1 J

= 9 Hz, 1 wdpyo afforied 70 @6 tHeritle aom@opndasﬁcddem( tield 2%: BT NBIR (D,0)4003. 75- 3. 72

ﬁﬁmxtﬁrs)of 4§1ano %@) ﬁﬁbf%rrﬁ ahe ghpq5h( h?}lgglﬁ)gtééﬁ?’f lrg?a: e

vol une) an@7&e@dl @d 106n, 4.€7e 6.6 A(rs,dIH)E 4.0f33. @4 (nKICIH)) 3193d3 & iy 1 Pk),ta'hﬁm 48 M was

Cemoved'i b ARG et o, FRDR IR Yl 2oh s h SR B R G

hydr ochl orGM:Tel)saI t was filtered, washed with

Example 51
2-Hydroxv-3-{5-[{4-methvyipiperazin-1-yDcarbonvlpyridin-2-y1 } - IH-mdole-S 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 in vacuo, and the residue was partitioned between chloroform and water. The phases were
* separated and the pH of the water phases was adj.usted to 8 with a 2 M aqueous solution of
HCI. The aqueous layer was extracted with ethyl acetate and the organic layers were dried
(N23804), 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) 8 7.95 (s, 1 H), 7.91 (s, 1 H), 7.74 (dd,
. J=9,2Hz, 1H),7.69 (s, 1H),7.48(d,J=9Hz,1H),7.36(dd,J =8, 1 Hz, | H), 7.06



- 30 ethyl acetate, and dried in vacua at 40 C affording 33 nyg (87é)zgﬁlgm
fromthe base) as a yellow solid: IH NVR (DVMSO d6, 400 MHz) 5 i
s, 1 H, 11.36 (br s, I H, 10.98 (s, I H, 830 (s, 1 H, 8.07-8.02 (m
2 H, 7.90 (d, J =9 H, 1 H, 7.32 (d, J =8 Hz, 1 H), 2 2 SEP 2006 WO
03/ 082853 PCT/ SE03100508 60 7.02 (d, J =8 Hz, 1 H, 4.29 (s, 2 H),
3.98-3.94 Woosdskhs 3.82-3.75 (m 2 H), 3.37-3.32 (mch,S'E[)j,oosgg 11-3.08 (m
2 H; 13C NWR (DVSO-d6, 100 MHz) 8 168.9, 148.4, 142.6, 139.7, 137.4,
124.8, 124.8, 120.8, 119.4, 118.4, 11g.1, 108.9, 101.5, 85.6, 63.0, 55.5,
50.2; M5 (TSP) mlz 335 (M +1). 5 Exanple 53
2- Hydr oxy- 3- 16- ( 2- nor ohol i n- 4-yl et hoxy) pyri mdi n-4-yl]-1Hin
dol e- 5-‘car(kioh1'=ﬁtﬂzl EH)Y G.6a (156 AH), 2.A8 (o s, 31y AaBOEd HelMSaTSR iz pag, 2. 60 nmol )
in NN-dine ormam de (4 nL) was added sodi um hydride (181 ng, 4.52
mol , 60% F)EI’SIOI’]II’] oil). After 10 min, a in solution of
4-(2-[(6- chl oropyri m di n-4-yl)oxy] et hyl } norpholine (367 ng, 1.51 nmmol) in
N, N- di nethlﬁafmor ide (1.5 nL) was added dropwi se. The m xture was stirred
at room terrp rature for 3 h. The soI vent was removed in vacuo, and the
resi dues wed reehe@horphoks A0 AGLH $eloletS-arbosinile washed twice with
et hyl acet@iggth]!tg& aqueous Iayer was al kalized to pH 8 by adding a 45%
~agueous on. The obtai ned suspension was 15 extracted twice with
et hyl acet®t @USP'Eh@omfrﬁtﬁymdximms(w mgré Swasdsd MiY-timethylifommamade (d  ( Na2SO4)
and the s t ified on a
silica geﬁ%@%#ﬁggﬁm}{ Pai-lﬁg?(% ?gﬁeﬁ&qggﬁcﬁﬁgro r'm met hanol ,
(8:2), as W%ﬁ@ddeéI%[éﬁﬁhl%?Wéﬁléﬁn@mmllmgmb@m%?‘}ﬁ alzd). 5bf1mplh@esmbp<|iel corrpound
65 alyEfJ» | ovpislsirp. et . D‘lmd EANSE000 543, %9) thl’?c)solguo]noTﬁ:Qezfc%n rﬁrxtuk‘e , 88i-|22 |
H;S ’ 6. 2)3 (%qs hgatc(dlath)ﬂux 1'52 '{“ﬁesglgem-wgs rF_Enoveg :rH)acuq;,a he(rpsxdug wgas4 Hz, 4 H),
g |7-|)7/d( m 2pahbtwne% bedvebidthyt addlate MBWaESR)2 MhqRB6s KM sdtudon vX 28Rk & Bé

r oxv
5- 1( 4- met WWYLFCSE‘PE&? ater ity B DA idicth 2nd then aHCQa ) wesrdded poni tril e
25 hydr ochinar dasheatibn, Mink kiltere Gbs diriyanamwetiytgkre( TR4rdBic lferd%s Mol ) and

sodi um hyd ra!sl('njed v$1t%3fanng%ne§ (1\1%2%04) and the solvent was removed in vacuo. The crude

product was dissolved in a mixture of methanol and ethyl acetate and was cooled on ice. A

solution of HCI 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 ethy] acetate, and dried in vacuo. The salt was converted back to the base by
20 partitioning between ethyl acetate and an aqueous saturated NaHCO; 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) & 14.96 (br s, 1 H), 8.83 (brs, 1 H), 7.79 (dd, J
=9,1Hz, 1H),7.69(s,1H),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 onice. A solution of HCl in diethy] 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 (brs, 1 H), 10.98
(s, 1 H), 8.30 (s, 1 H), 8.07-8.02 (m, 2 H), 7.90 (d, 7/ = 9 Hz, L H), 7.32 (d, ] =8 Hz, 1 H),



mmol , 60% di spersion in oil) in N, Ndinethylformamde (2.5 nl) waz Sif rzr{ﬁd
at room tenperature for 15 mn. To the greenish solution was add (3 i
solution of 1-[(6- chloropyridin-3-yl)methyl]-4-nethyl pi perazine (330 nyg,.
1.46 nmmol) in NN 30 dinmethylformamide (1.2 nL) and the m xture was heated
at 150 C for 30 mn. The mxture was allowed to cool and the sol vent was
removed i nyw@gWesssThe residue was suspended in a 2 Mgig 5’%}?505'0 sol uti on
~and washed twice with ethyl acetate. The 2 2 SEP 2006 082853

PCT/ SE03100508 61 = aqueous | ayer was gl kalized with NaHCO3 (s) until
saturation followed by three extractions wth ethyl acetate. The organic
| ayers were conbined, dried (Na2SQ4), and the solvent was renoved in
vacua. The7.0btdar eedizmammzal(s 0D, 38C3. 941 (B2 by 3we- 3b7>5 (800 Ly, 3@13rﬁnat ogr aphy
on silica using chl orofornf thanol/conc NHI%_IH (90 10:0.5), as the

el uent - af f BR-ditfg> 56388 @y 289 afF.NBﬁ Hi89. st piA0.f i ed by
preparati vesgPhss 4 ¢pi. 8“1@4 8, %b@8,Nas. 431%8%3 1.8 9€l0Y8NEs.6, 83 855N K OAC
buffert/acetonltrlle 9:,1-3:7) affording 29 gy (6% vyield) of the title
conpound aMSETYRIEIF (M Fh: np deconposes>240 C; tH NVR (CDCI3, 400 M)
6 8.74 (s, 1H),778(dJ 9 Hz, 1 H, 7.70 (s, | H, 7.64 (s, | H),
7.50 (d, J =9 1|—|),729(m1H) 7.06 (d, J =8 Hz, 1 H), 3.44 (s,
2 H, 2 52E{“B?P|§538 H, 2.31 (s, 3 H; 10 13C NWR (CDCI 3, 100 IYIIlliz) 6

169. 1, 1492 8iydrbdl3 16-(218GpHolint3detibxy)bddmidin-4l¥df1 F-inddR3-Brbonikdd - 0, 119. 7,
118.4, 109 of the solid was

3, 5.0, 52.9, 45.9. 1

“di ssol ved %P:hf‘r’ioﬁf’fusr ‘é"aﬁ?ox@fiﬂﬁ%lég’ét%ﬁoemmﬁjétwgéjﬁée”&ﬁfog?‘i“ﬁ@ @z a small
volclum(a:1 of wmdaldadalczbdlﬁrﬂlﬂydﬂde(mmg,wm 18], 6098 Biepesdnlih bONARES 06AMlaed ON |c|e S

nd H I'n untl r oxi mat el y
675 o o ne bt ba Gt Biob e e b S S Bt s
added. TheNp).hhmmpylfoahmithcﬁrmb)Masadctdedls»aMSe Thasixturé tvey sticted mashred Wit h

et hyl acetate_and.dri.e | 0 vacuo affo dln 12 of, the titl conmpound as
an orange gopcra umf(f—i"’!ﬂ!\/g“ Wf@ﬁf"]\c}l‘i&“;mga ?gdggresﬁiuwas s"}'Spé'ng] 65 (m 1
H), 7. ;176(221\/[ a’quel,-d)lsH(ZI s’bnma'nﬁﬂiv(aahedlmhg w1th7¢tli}4acktalﬂlTﬁmquéouk-Dayerﬁvaf\)ﬁ1§5 2(9)0 (m
Exanpl e 55algal ano {hﬂfr o’%ﬁ1 %—iu ﬁgoﬂli‘)s@u " ’fqﬁ-%%‘mna gun%e"ﬁo'fgarﬁ no) et hyl

I_ -N- mretihvl mn@@td 11575 % <8400 () ethyl acetate, The combined phases were washed with brine, dned

(Na;S04) and the solvent was removed in vacuo: The crude product was purified on a
silica gel column using chloroform/ethanol, (9:1), to chloroform/methanci, (8:2), as the
eluent affording 172 mg (31% yield) of the title compound as a yellow solid: '"H NMR
(DMSO-d6, 400 MHz) 8 10.89 (brs, 1 H), 8.62 (s, 1 H), 8.02 (s, L H), 730 d,J =7 Hz, 1

20 H),697(d,J=8Hz, 1H),6.83 (brs, 1H),4.52(t,J=5Hz,2H),3.60(,J=4Hz,4H),
2.77 (m, 2 H), 2.54 (m, 4 H); MS (TSP) m/z 366 (M'+1). _

Example 54
2-Hydrox Di i idi 1}-1H-indole-5-carbonitrile

~25  hydrochloride
A mixture of 5-cyano'oxindolc (694 mg, 4.39 mmol) and sodium hydride (234 mg, 5.85

mmol, 60% dispersion inoil) in ¥, 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-’:’-_yl)mcfhyl}-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

suspendedina2 M aqueoﬁs HCI solution and washed twice with ethy] acetate. The



hydrochl oride A m xture of sodium hydride (330 ng, 8.2 mvol, 60 %
dispersion in oil, pre-washed with 25 hexane) in NN-di methyl formafi $E 106
m.) was added to 5-cyanooxindole (980 ng, 6.2 mmol) in

N, N-di net hyl formam de (4 nL). The forned brown m xture was stirred at room
tenperature for 20 mn and

6- chl oro- N-[ 2- (di net hyl am no) et hyl ] - N-net hyl ni coti nam de (500 ng, 2.1
nmol ) i n NWe @iopassny| f or mam de (3 L) was added. The olutraiessadsos ed

solution was heated at 150 C for 30 min and was then allowed to reach room
tenperature 30 overnight. The sol venttlwas renoved in vacua and the residue
was partitioned between a 2 - M aqueous HCl solution and ethyl acetate. The
m xture was al kalized to by adding NaHCO3 (s) and extracted with

et hyl acet #gugous ipper %ﬁﬁﬁhﬂé@iWéb(Nyﬁlé‘é@s(sllb@ﬂ’esa@rqﬁé’dfoilM@Mbreezexﬁa@EFs 2006 WO
03/ 082853 BRTLAFOMROTE Bnic RN JeiCcchBIntE e ABIEIRNPSl: LlcYARya o

afford 450 ng of a crude product he resid was purified on a silica

gel col ummersysdd vaskorihe el?tﬁﬂedr?%%tmhwslpé@ﬁf?é tWNHBl(%fﬂﬁm ‘(hSUﬂaiogfaPM as the

el uent. Fr &P§1lh&ﬂ§ Cg&fﬁr@ﬂoﬂwﬂﬁthﬁ{o@éﬂdﬁ ngagﬁ(gbqloloeﬁta@%e eRVARELRIEYsI N vacua
and dried at in vacua to afford resi due wasgwgurlfled by

prepar afi vB8 PIf-"IPGﬂ( Sorg Ahe ol wasgprtied bIQFFBG’G“‘ﬁ\HPL@I (ERdwpn: Xgerp!

buf f er t / acgpetidnt:i0log.M Sl B¢ HuffertatedmlihiRE1-3 9 PaT oAt A B0 Peorkial) orer e
- collected, evaporated in vacua and dri ed at 25 G.in vacua to afford 35 ng

(4. 6% yi el B tigFcommaundjas p yelloyisplisl g dscomppiss 1742 &C; HANRACRERE0 400 MHz) S

|7_|)89(561|‘|%bu11115§é¢4(1-19h¥73?k|1d§ Qa@{zslﬂrt%ﬁo@s 9%%@6&1&1‘4{)11‘30@ J84§ﬁ2‘(159 3HZH) 1
z84 (s, 61H)72PgmaloHihg 08¢ t’ﬁéfﬁaéé)\%éé(g%&@li?ébr%ﬁmhzgllﬁw}%t her and
:

eat ed, W B8 NamMde,i 160 10&1%}3‘1/69 16149%r 141, 7TE‘3%; hys 9654 mw@ 188kt was dried

Cin vacua to a "conpound as ' 'an orange
- powder : MSILESHY- 7@%%6@%!‘&1331—’1[]%549?&@%5%8 459

2- Hydr oxy- ahééoflsﬁésnrr@tvbwlﬁbu&rlaalnmxthreuir atwhée&&v}nkm}lleﬁ@lshrbnae ¥hd a
| -1 Hindole-5-carbonitrile drochl oride The reaction was perforrred as

descri bed % ER%EFPE Pémstsawkﬁlﬂ toteleohlmeb A Be,sAIutign ias epoled on ice and HCl
sul fonyl ) - gh-dreedyhathed PO 324 LRed HESRIdLET Abgrommérws - the sORBANSIEme
Phar maceuti ques Francaises 1977, 35,197-203). Yield: 9.8% 'H NVR (D20,
400 MHZY S'B. FTQOV(-"% in vilcq.q)and ethyl acetate was added. The prec1p1tated hydrochloride salt

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) & 7.78 (s, 1 H), 7.68-7.65 (m, 1

H), 747 (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
(4‘ i i ing) -N-methylnjcotinamide

hydrochloride
A mixture of sodium hydride (330 mg, 8.2 mmol, 60 % dispersion in oil, pre-washed with

25 hexane) in ¥, 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
temnperature 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 ovemnight. The solvent was removed in vacue and the residue was partitioned between a 2
M aquedus HCI solution and ethyl acetate. The mixture was alkalized to pH 8§ by adding
NaHCO; (s) and extracted with ethyl acetate. The combined extracts were dried (Na;S0a)



20 7.60 (d, J=10 Hz, 1H),7.13(s,1H),7.00(dd,J—8 2 Hz, %
6.93 (d, J =9 HZ, L H, 6.73(dd, J =8, 2 H, | H, 3.91 (d, JH g,
2 H, 3.60 (d, J =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; M5 (TSP) mz 398 (I\/Hr+l). Exanpl e 57 25
6- (5- Cvano- 2- hydroxy-1 Hindol -3-vl)-N-(2-pWl i di n-1 -yl ethyl)pyridi ne-3-sul
f onam de . Wodnegkisori de The reaction was perfornmed as rdesessiobed | n Exanpl e
55 using 6-chl or o- N-(2-pyrrolidin-1- ylethyl)pyridine-3-sul fonam de.

- Purification on a silica gel colum @&sing chloroforn met hanol / conc.
NH3(aq), (80:19:1), as the eluent gave the title conpound as 30 the base
Yiels: 9.8% 15 ng of the base was di ssol ved in nethyl ene

chl ori de/ tasgthesgliers fas wmovrdtihugse o @Bomd5Q vg af a aredleprmsyctabi residsat ed with 5 M
HA in d'@&s%hfléﬁtdﬂ%rsﬂ]c;- El#cayrﬁirf 6 cﬂfoic@&m?ﬁlathan‘ﬁ@&ngrl\llrﬁg: gg in vacua
to afford 11 of SEP 2006 WD 03/ 082853 BCTI SE 1005863 title
conpound a5 there l@ﬁtaﬁrg@wpm@mmgmdﬂwwe(mbectedmame)d igvarugendidsied gt H) | 7. 47
(d, J 9% dHE in H6 (d, 1=9
o ] H) 5H€1 %cw:t]oa@fol%EO(r&v Tﬂerk&due@a?éux{fﬂdbfp‘rﬁ%rmeH@Lwcolu%H)1 3,02 (m
2 H, 17 97Xtem 19309 mumyelugnt-GHis Qégbuf{ aqefqnitrils, %kéﬂﬁ)lpéﬁcsws

2- Hvdr oxy- c%mmn{gwdn&mefe%ﬂscbéh NER hfdYaiddRY Vb Biddri¥d 4t2b °C in vacuo to

H-indol e-5-carbonitrile To a suspension of sodium hgdrl dey&{zOS ny, 2.62

nmol , 60% FHerdbiime G%Wwwd) of thedit A AmRSEPEATtRED2geR Hﬁi
5- cyanooxnmbo(lsq 1(03—199 (HQJ @}1%61 mmba (s Fﬁse erma ur=% ﬁzol\pﬁ% Sithirregl at room

tenperature for t he i on was added
2-chl or o- @{'M)&ﬁl(pﬂﬂs W ﬁéi)hwf)(fyyzr}il)d? ﬁé(s'lz %3(?’8%(3(%% ZFPd ¢HB1 mmol) and

he m x§ Urﬁ)mgf\@tﬁhéﬁé’éﬁﬂ dmgmi@a urul&m}@gmer aaa tr&m wathfsavt HD ifdiéthyl Tiher. dar k
eaction nmixture was all owe cool and hed26solv nt _was renoved in

vacuo. The *}cé‘gﬁira‘iﬁ’éor\%éa“ﬁé?ﬁfjﬁdiab%d: PEpqra &nefiordd g oLihe W romeeides on of HC

and et hyl acehad pwdihRsaasBousidiayer)ywas careful |y saturated with 15
NaHCO3 (s) and extracted twice with ethyl acetate. The two | ast organic
layers were conbined, dried (Na2SO4) and the solvent was renoved in
vacuo. TheExagmiclise was :

s | iperazi idin-2-y1}-1 H-indole-5-carbonitrile

hydrochloride
The reaction was performed as described in Example 55 using 1-(6-chloropyridine-3-

sulfonyl)-4-methylipiperazine {described in: Thunus L., Annales Pharmaceutiques
Francaises 1977, 35,.197-203). Yield: 9.8%: '"H NMR (DZO, 400 MHz) 6 8.12 (s, 1 H),
io 7.60(d, J=10Hz, 1 H),7.13 (s, 1 H), 7.00 (dd, J = 8,2 Hz, 1 H), 6.93 (d, J =9 Hz, 1 H),
‘ 6.73 (dd,J=8,2 Hz, | H),3.91(d, J=13 Hz, 2 H), 3.60 (d, J = 11 Hz, 2 H), 3.24 (app. t,
(‘ J=11Hz, 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-Cyano-2-hvdroxy-1H-indol-3-yl

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. NHs(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 HClin
diethyl ether. The hydrochloride salt was dried at 40 °C in vacuo to afford 11 mg of the



di ssolved in ethyl acetate (50 nL) and a concentrated sol ution of
phosphorus trichloride (0.5 nmL, 5.7 mmol) in ethyl acetate (3 rngz&ééleﬁ
added. A yellowi sh precipitate was fornmed. The m xture was stirred at
roomtenperature overni ght and then heated at 60 C zo for 30 nmin and _
finally at reflux for 10 mn. The m xture was allowed to cool and was then
di | ut ed wi twio efd3xks act et ate and washed with a sat ur at eg-@gugpss NaHCO3
solution. The aqueous |ayer was extracted repeatedly with ethyl acetate.
The conbi ned organic |ayers were driggd (Na2SQd) and the sol vent was
renoved in vacuo. The residue was purified on a silica gel colum using
chl oroform ethyl acetate, (9:1), as the eluent affording 195 ng 25 (45%

~yield) of tiiecdmipolel £ anpanyegoader:d HNNIR Aw0s 0b0 MHz)87. 828-12307.87 (d, H NVR

(DVMSO-d6, _ ) 14.79 Lbr, s, H) 7 - 10 (s, 1 H,
701 (5. 1= b O 5t s e i, 086 @ 1 dmy W psbia fab™y 177 5
(d, J = 8 Hz,1H),Bls] (F,200), §.25 (m] 43)3B.04am, 2HW)1,97 3mSBH; MS ASPFn4atsz, 4 H),

- 3.39 (s, (%1),1 2.38 (br s, 4 H; 13C NMR (DVMSO-d6, 100 MHz) 8 168. 6,

148.4, 142 136. 9, 135.9, 125.2, 124.0, 122.3, 121.0, 118.7, 118.3,
108.7, 301.2, 84.4, 30 66.1; 58.3, 52.8;, M5 (ESP) rnl1z335 (M +1). 2 2 SEP
-2006 WD 03/0 218§§ PCT/ SE03/ 00508 64 Exanpl e 59
2- Hydr oxy- Trg fpyrrol i d| n- 1 yI rret hyI )pyrl di n- 2- yI] 1H-| ndoI e-5-carbonitri
-1 e hydrocP ; 4 , oil,

72 ny, 1.8 5 | ‘ dded

5- C)r/rg.nOOXI ﬁdgpﬁ L%nilfgombmu hg% nﬁgoﬁ @?H‘Pﬂ%&%l%b}n‘(’ﬁ%g s'? irred at
anbi ent t efpethatfemmamidg(2 mb) msnldde'ﬁdmh@ommm AEumpridemied). Tt mixivon  was
gded a.osowstgu%da o%?@l’nﬂérﬁué’f&ﬁﬁrn{lmT'o%erb'bgan%érleéﬁBQ}éhl&M cn ol J:dOX' de (191

, 0.90 nmmol) . di et hyl f or mam de talne red
sol uti on m&ﬁhlh@a%@tprﬁph&ﬂlme@yf)mndz@ 1rﬁPiHle (?Qﬁéilgvvhél mAeh 2ed themwedire o cool .

The m xt ur §,¢¥asedimRPliN&Hn hin 3¢ *Mdrsh (nﬁﬂ)rhé daﬂa@éinwm%qe was tMokidy! acetate.
The organic |ayer was extracted with M HCl (aq) . conbi ned aqueous

| ayers wer €00hinddhq spbgntinss satovedde veswo- \Rih? FFSIRBEWW@?““‘ éﬁﬂ'e@ﬂwct ed two

tinmes wt hacﬁtemélsolmt@m anliRéhyPacth@CERS aRb& 1%em%sra:@féfunglrsat@&e&m2804) and
t he sol vent. was - renoved i n vacuo to give a crude product. The

mat eri af \/\H%HEP%@H”%H""FW‘:‘ BrifR it efybachiak- Ffrfﬁw?r@’ft OFEIRG 13YeB et | on of
phosphor uscdribingd) ded @€, $0,) 2Rl thd solvant&vhs ramdldd ik Ractb ITKE 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_yel]owish 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 NaHCOj solution. The

C aqueous layer was extracted repeatedly with ethyl acetate. The combined organic layers

were dried (Na;SOy) 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 (DMS0-d6,
400 MHz) 8 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 =8 Hz, 1 H), 7.00 (d, J = 8 Hz, 1 H), 3.58 (t, J
=4 Hz, 4 H), 3.39 (s, 2 H), 2.38 (brs, 4 H); PC NMR (DMSO-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).



1s acetate (3 nmL) was added. An orange precipitate was i medi ately formnmed.
The m xture was heated at reflux for 30 min, and was then allowed? §pp 2006
cool. The m xture was partitioned between ethyl acetate and a saturated
aqueous NaHCO3 sol ution. The aqueous | ayer was extracted with another two
portions of ethyl acetate. The conbined organic |ayers were dried
(Na2S™4) and the solvent was evaporated to give a crude product which was
purified 20VOR0EST; | i ca gel col um usi ng chl or of or M mPCE&RBIPBDNC.

NH3(aq), (90:10:0.5), as the eluent affording 85 ng (37%yield) of the
title conpound as the free base as aftorange solid: 'H NWR (CDC13, 400
MHz) 3 14.9 (br s, 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, J = g xmpleyd) 3'56 (s, 2 H), 2.55-2.51 (m 4 H), 1.83-1.79 (m 4

H ;. M ( EQH@EExy3LB-oMotilin-1-ikenh Pesadid2 - P Madle Washehigso! ved in a mixture
of et hyl mzo m.), nethylené chloride (10 nL), and nethanol (2
m.), and ro ®cool ed on an ice-bath. A solution of HJ in diethyl _

ether (1 Mo avaspeasished setiinh hydagd @0% iPHineADSY 2 GR% 8 mhBiging@hvent vol ume was

evaporated,. anpd.to the, residua spensi . on ad et hyl ;acetate. The
obt ai net d?‘ﬁﬂgﬂfoﬁ'ﬂ}ﬂ?lg%ﬂIlﬁiiwdéa‘ldﬁ\‘gg‘cﬁi“?‘ixé'}d@'a%ggg WI"’PB "é‘flﬂVl acet at e,
and dri ed miRtustaedd Qtirddd o fmiGend efnpérdiurRFo01S nity. ToXbobddhned bewalish Eitichhe base) of

the title co nd .as- a_hrawni_sh Jid: 'H ) O d6,. 400 S 14.70
(or s, 1 15 SRR e PR g ame it S pvies o 478, G 5
=9, 1 | irzmol) inHy,N-dBnddiRIfesnamideld).5 mL) Ahe Ebtaintd red Sldtion whs hdhted #.132 (d, J = 7

Hz, 1 o0 ‘d, | = 7. Hz... 2 SEP .2006 . WO 031082853 .P 03100508 65
é(H), 1) g€ a8P2038n, dad pad mbfFgiofedio Rl gy 50 EORES RS MRG0 S 100D

04- 1..08 apdwashedHyvijth ethyl @getate. e ¢rpaniclaydy wasteraaqddevi®i® M HCl(aq). The
= Hydr oxy- 3-15- - - | -1-y]| . yridin-2-yl}-1Hi ndol e
-5- car boné?%?F%&ﬁiﬂ‘?%% glﬁlf:é%g ?%Q%H?%%yn\g%ﬁh‘gqé’]s( d%"&%tﬁiﬁ%‘ri |¥W e (60%in
m neral oitimes 288 iy, ac@ats SThereasiagts vere Kompingd), drisd i fOr)adiheleol(e8t wds) was added
5- cyanooxi : . I [ 1 - 10 r S stirred
at anbi entraggﬁgéé%fr %Oﬁgg%vgéoirgg %Qd%gmfi .Eéé’_ Tf?%?%?ﬁgﬁ agrglggv@nﬁégﬁm?ngy\gol ution
was added agetaie[13tmilgnangfa solution of phosphorus trichloride (0.25 mL, 2.87 mmol) in ethyl

1-1(6- Ghl ofQark rOx1 APRYAA] Ak Rankk bﬂ%&%ﬁ% VastmPRlitA 1dmda. T prepane (842 ny,
3.29 mmol ) in NN-dinethylformam de (3 nL). The réaction mxture
was heated at reflux for 30 min, and was then allowed to cool. The mixture was partitioned
between ethyl acetate and a saturated aqueous NaHCO4 solution. The aqueous layer was
extracted with another two portions of ethyl acetate. The combined orpanic layers were
dried (Na;SO;) and the solvent was evaporated to give a crude product which was purified
20 on asilica ge] column using chloroform/methanol/conc. NHj(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
C NMR (CDCl3, 400 MHz) 814.9 (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, /=9 Hz, 1 H), 7.25-1.22 (m,ll H), 7.05 (d,J = 8 Hz, 1 H),
3.56 (s, 2 H), 2.55-2.51 (m, 4 B), 1.83-1.79 (m, 4 H); MS (ES) m/z 319 (M"+1). The base
25 (65 mg) was disﬁolved iﬁ a mixture of ethyl acetate (20 mL), methylene chloride (10 hL),
and methanol (2 mL), and was then cooled on an ice-bath. A solution of HCl 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 irn vacuo at 40 °C affording 65 mg (95%
3.  yield from the base) of the title compound as a brownish solid: H NMR (DMSO-dG, 400
© MHz)514.70 (brs, 1 H), 11.00 (brs, 1 H), 10.97 (s, 1 H), 8.31 (s, 1 H), 8.07 (dd, 7 = 9, 1
Hz, 1 H), 8.02(s,1H),7.91(d,/=8Hz,1H),7.32(d,/J =7Hz, 1 H), 7.02 (d; J= 7‘ Hz,



was heated at 130 C under a nitrogen atnosphere for 30 min. The dark
mxture was allowed to cool and the solvent was removed in vacual 2P6PtZME
residual oil was added 2 M HCl (aq) and the obtai ned suspensi on was washed
twice with ethyl acetate. The aqueous is |ayer was neutralized with 45%
NaOH and al kalized to saturation with NaHCO3 (s), and extracted tw tines -
w th ethyl vaeetogdsss and once with tetrahydrofuran. Thep@srizaeis were '
conbi ned, dried (Na2SO4) and the solvent was renoved in vacua affording
1.0 g of the: crude Noxide: M5 (ES) ¢giz 278 (M+]). Part of the materi al
(841 nmg, 2.23 mmol) was dissolved in acetonitrile (70 nL) during heating.
To the warm sol uti on was added 20 phosphorus trichloride (1 nm, 11.1
ol ), dr opWd.g2%(dijts aHE2 BntHI-hah(na B, 3.60s3.¢% (nr, 4#8.. 2.00kk98 (ohe &).ned or ange
suspensionLg@§3p§ggﬁ% at reflux for I h, and was then allowed to cool. The
precipitate was Tiltered, washed with acetonitrile, and dried in vacua
affording 780 ng of an orange residue. Part of the material (240 ng) was .
di ssol ved Eﬁgﬁ@ 6o NaHCO3 (s) was added until saturation, and the mxture
‘was extracte ree times with ethyl acetate and 25 once with
t et r ahyér of-Hhvénexy-JH & [(@ardtivhbd-disgepam qipplipyridin2evl Hi HénfloleNa 2 S04 and
MISH),  anghohitgle B NGRid¥as evaporated to give 165 ng of an oil which was
purified ona siTica gel  colum using chl orof ornl net hanol / conc. NH3(aq),
(80: 20: 1) , Tegsusprasian picsadiuvm ydgidg 08uyin mrinerad pili 268 mgi ¢-Fempelipdlifid as the free
base as a BfRWSHRaSRE (Tl f s MR YR Aol AB9s YHds mbolith psRickOr S, 1 H),
10,79 (br gregiiagie | (s)f L ek ’?s, ci@e ,W?s”%'ﬁ %i,%pﬁ’:’(sg H, 1 H),
? 7.79 (dTheymixtuge wis stirjediay ambjendtsmperatury for 1 mip. Togthq gbtaigdgpwogh J = 7 Hz, 1
h

, 3. 98 ($tutién Whs added HIndowdt I(Kﬂ-clﬁor@)l,ox%ogﬁidﬁl%—ylﬁnéfﬂyal]-qlmt?tgyljl-,ﬂ0 (m 2 H).
e base (66 ng) was converted to the hydrochl oride using the nethod
2

descri bed F#eEPEER SiRgIms. &6 mypl Y. Nobwsthviigraapids @dnldoRemeasi miigre03/ 082853
PCT/ SE031005M8atébat 180 amiddbe: dxasgen atdibsphére fdri3 nén. TREPERMASWaAN Or ange

00, o UG GOl e o 53 P 15 o1 1,
8 H), 2. 97HCEaq) andhe oltai@dd s{dpénsivn was Whshedtwid evith@thlyDaskrang. The aqebas, 61- 62,
rer e PSPk SR Bt PR e cETRIR S, Syl S
car boni t r i éxgradigdkwvo cileowitldehyl acetate, and once with tetrahydrofuran. The extracts were
' combined, dried (NazSO};) and the solvent waé 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. NaHCQ; (s) was
added until saturation, and the mi)iture 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. NHy(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)
8 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(,J=7Hz, 1H),6.98(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



io Starting material:

2-chl oro-5-[(4-pyrrolidin-1-ylpiperidin-1- yI)rret hyl ] pyri di ne I-onZjé[P 1the
product was purified on a silica gel colum using " _

chl or of ormf met hanol /conc. NH3(aq), (90:10:0.5), as the eluent. Yield: 15%
of the title corrpound as the base as an orange sol id: "HNW (CDC13, 400

M) S 8. 7%5@%?,353 , 7.76 (dd, Jr 9, 2 Hz, , 73%5%???% 7.64

(s, 1 H), J =9 H, 1H. 729725(m1 J =8 H,
1 H, 3,41 (s, 2|sH),288(dJ J b, 2 M), 258 (brs, 48,
$2.11°1.99 (m 3 H), 1.90 (d, J = 12 %, 1.80 (br s, 4 H, 1. 65-1.53

(m 2 H; M5 (ES) mz 402 (M +1). The base (72 ng) was d| ssolved in a
m xture of fr%miélbaﬁﬁf@ittﬁéﬁle(cém%d a@d?%%@%dOWM@%d,l@bmﬁ)ﬁ Pad was then

- cool ed on an ice-bat sol ution of di et é 7et her was (1 M added
(]

until aci dfsel PH7-63 T‘Wel ol?ﬁ aHadd Dol -8h685 my:dribchiodi e TWkst H).#Befed, washed

wi th et hyl ppeahatsa.mafg, 8l @ds HY, 220 (Macymyat room tenperature af f or di ng 68
ng (80% yie d, cal Iculated from the base) of the title corrpound as an

orange solid:'"H NWR (D20 400 MHz) S 7.90 (s, 1 H), 771(d J 9 Hz,

1H), 7. 23( STMHJWJQ-?EMEQW*GZJ-WH pre;?aréh?as ﬁ&cnbldfor%xﬂﬁ le 40 6. 89 (d, J =28
Hz, 1 H, 4.00 (br s, 2 H), 5-3.41 (m I!é282(m2l-|),2.43
(d, J =13 H, 2 H, 2.09 (br ,4H) 198187(m 2 H. Exanple 62
3-15-f Example 61

f3-(Di neth i _oIiO' )1H C{%__oxvll-l-lndole

1- [ (6- chl ocapbdnitsix hetbgohtoridé n- 3- y| ) met hyI | - N, N-dl met hyI pyrrol idin-3- 30

ne. The crude pur| pn a Si usi ng
grn or of Br n? HeTHTASH qg%ﬁ’gorg% %Y”)D é"f'g'g pjrerigiy-1 g f'ﬁgp@dmgﬁ'om %he obt ai ned
mat eri al wWalse prepduct Was @adriffed oh heiticdge] grleparsaigichierofdPin@ettaodlienm:. NKi(eq)r a, C8, 7

2m, 1900 cleDhe Mk Ao, SRR, SR RIRA0L CTLSFAY00508 67 M

ording ound as an
“orange sol Immx(cam 405MIH) 1 SXIRL(sCDE), 3764®DJM9I23H519-I)1“265((]9HE), | H), 7 77

d, J = 7 749 =9 He,
I(—I), 7 28-7'5 ﬁ914[3_6 }(9312 #H)ng"”ﬁﬂzfﬁkﬁgfm Béézégﬂs"‘]‘ﬁ? 2 H):
2.95-2. 189 Hm28&(d—|)7 12822 H), ’258(tms AHY.11-2.99 B, 3. 1581.00r(d, 1= &wzm«% 2.58

1.87-

(m 1 ﬁ%('):’é) é éﬁh# &5- %%32(15‘% K/Il-ﬁ,llélg (]§S§ ’m/z640l§|)(M+-|-21) Ol%e %asg%Z(nr@) w;las

(m 1 H)

S
1.79

d1ssolved in a mixture of ethyl acetate (5 mL), methylene chloride (10 mL), and was then
cooled on an ice-bath, A solution of HCl in diethy! 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
C Hz, 1H),7.25(s,1 H),7.15(d, /=9 Hz, 1 H),7.12(d,J=8Hz, 1 H), 6.89 (d, /=8 Hz, 1
| ‘ H), 4.00 (brs, 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), 1.58-1.87 (m, 2 H).

25

Example 62

carbonitrile _

Starting material: 1—[(6-ch]oro—l-oxidopyﬁdin-B-yl_)methyl]-N,N-dimethylpyn'olidin-3—
so  amine. The crude product was purified on a silica gél columnn using

chloroform/methanol/conc. NHj(aq), (85:15:1), as the eluent. The obtained material was

purified further by preparative HPLC (column: Xterra, Cs, 7 km, 19x300mm; eluent: 0.1



Exanpl e 63 2- Hvdr oxv- 3- 15- 1(4- et hyl pi peri di n-1- yI)rrethyI]pvrldln %#h 6
H i ndol e-5-carbonitrile To a suspension of sodi um hydride (60%|2\
~oil, 54 ng, 1.35 mmol) in NN in dinethylformamde (1 nL) was added
5-cyanooxi ndol e (161 ng, 1.02 nmol), and the mixture was stirred at
anbi ent tenperature for 10 mn. To the obtained brownish solution
added a solwg pR2s@f 2- chl oro-5-[ (4-net hyl pi peridin-1- yﬁﬁ%}mﬂ{*pyrl d| ne
1-oxide (163 ng, 0.677 nmmol) in N Ndinethylfornmande (1
reaction mxture was heated at 130 (for 25 min, and was then allowed to
cool. The solvent was renoved in vacua, and 1s to the residue was added 2
M HCl (aq). The obtained precipitate was partitioned between a saturated
aqueous Namcmi Wﬂeme@mdﬂemmb 4epaefoadneé thelthe oamp@muas indyRike YA, extract ed
wi th anoth é\lgo grtlons of eth acetate. The conbi ned org17f nic | ayers

@(1 %5

were dried NMR P (&0 )ér?f”v(é‘ss }M‘fﬂgddﬂ]ﬂ"%}éﬁ&@ Hdfdi ng a
crude produat),7.dhe, 1rmt¢n9@4IJ waﬁ ﬁH)S$Q$¢VQd(d1rlI@)thM$(da¢§E§ltzel ¥g5 ni), and
phosphorus tri clgl or % An or ange
preci pi t at &-64a¢ (’Hn%’g 2 §123§91(18r1n%1312 83I'Fr@6Fﬁ1>3tIQr%7%\%§8 H’éa{t}gdz%’z 5% ef l ux for
30 nmin, san@nv\m) L B®D.48h,oveR2 bD(scoRy, 2.09-D @0 h XUEY, €329 RANtH) M8ned bet ween
C et hyl (laféﬁ fﬁﬁ%}ﬁ iaturat ed aqueous NaHCO3 sol ution. The aqueous | ayer
was extrac Y her portion of ethyl acetate. The conbined organic
layers were dried (Na2SO4), and the solvent was evaporated. The crude
pr oduct wasEanupllefﬁBed on a sili ca gel coI urm 25 u5| ng chl or of or m net hanol ,
(95:5), as 2iHydrog}-0 pthnipeiidi 23 ; -indw¢-DHombonititeer ra, C2, 7
m 19x300 &)%&i f rI 0 4:6)
fording a?:ﬁs?%@%n Dpﬁoé')um'&m ofblﬁ r%g%!g%ﬁg%%]gé tés?’%énﬁno r"};lﬁh}e sol i d "H NMR
acet on®- d@imethyigmekide (bmd) 88 adidd SSzyarmOHydolﬂlﬂLmedl Ommllandthe 1 H, 7.90
(7d36 ‘(] d(; gﬁxgx_tllﬁlg waél'st#ﬁ')ad at'a n%%nl(tgm%e;lature fo?lé_lﬁnn ’]r'o m)a’othII\g@brg»gnlsh‘]so]ﬁtl%n HZ’Z |]_-|) H,
2.91-2. 86 madﬂe%sol%oaeﬁ%cmo Bia- @twpxpemdlesi -y rgth yllpyridine fthoxide (168- 1. 35 (m
1 H) 1. 28510 80 chdfdl) 2 ND-dinktrodfimidd (E5 Lk Zme Raddon nh@ur@@@heme&a@‘l?
(M +1) 228[5 P2006 WD 03/ 082853 PCT/ SE03/ 00508 68 Exanple 64
Hydr oxy 330{%} fe(zﬁ rﬁ‘ﬁe‘ﬁ‘?l"ﬁFﬁ‘é‘Fﬁ@l“’ﬁd tp cool. The solvent was removed in vacuo, and

|') met hyls] pyd théhieQau- »vas}addkhbmﬁei(a;)&hsaﬁtmw réciﬂlt@te wigpﬁmwmme@a of sodi um

hydri de (60% di spersion_in mneral ail, mol )
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;S0y), 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
, C ethyl acetate and a saturated aqueous NaHCO; solution. The aqueous layer was extracted
with another portion of ethyl acetate. The combined organic layers were dried (Na;S04),
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 m, 19x300rmm; eluent: 0.1 M NH,OAc 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) 3 9.88 (brs, | H),8.11(d,J=1Hz, 1 H),7.90(dd, J=9,2Hz, 1H),7.85(d, J
=9Hz,1H),7.82(d,/J=1Hz,1H),726(dd, /=8,2Hz,1 H),7.11(d,/J=8Hz, | H),
30 344 (s, 2_1-1), 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). |



N, N-di met hyl formam de (1 nL) was added 5-cyanooxindole (133 ny, O'Z%ASEP 2008
nmmol ). The s mxture was stirred for 15 mn, and a suspensi on of

1-[(6-chl oro-1I-oxi dopyridin-3- yl)nmethyl]-4-phenyl pi perazine (0.56 nmol)
in N, Ndinethylformam de (2.3 nL) was added. The reaction m xture was
heated at 130 C for 10 m n and was then allowed to cool to room

t enper at ur rk reaction m xture was aci d/ base- usi ng an

Al l ex robﬁ?’ a-‘1'he foll owi ng steps were included: addi f‘fi{}?}ﬁg’?%ﬂl (aq),
washing with ethyl acetate io (to rergve excess of 5-cyanooxindole),

al kalization with (sat) NaHCC3, and finally repeated extractions with
ethyl acetate. The conbi ned organic extracts were dried (Na2SO4), and the
sol vent vvaExmﬁp[amd in vacuo. The residue was dissolved in ethyl acetate
(1o lrfL), hérdyigggekain d eﬁ?nnb in-2y R4 HoW8d] sw?soxﬁd edh Thed
resul ting sus ensj on S stir .anbient te rature for 1.5 an
then heat ed®af SP@‘F'loﬁﬁfS\Q@ngédq‘%?%wgémpfﬁé’“ﬁ‘éwlianﬁFﬁ?Q’ﬁulr RoEd & | owed to
cool to rf)mwﬁlﬂﬁt}@l‘f@fnurhﬂe (lTrlhE) msmgdeﬂe c%ﬁmxiﬁ%ﬁd‘(ﬂﬁmgﬂ)fmauﬁﬂ)t Tkt ed aglueous
NaHCGO3 sol ution us ex robot ous s repeatedly
extract éd Wetg’ta%ifﬂ“g%%éﬁg a"ﬁ?é”i?f)’?‘f‘fﬁ“ gt‘ﬁ@l‘&ﬁﬁ* ]co’?‘ ‘%}/‘é‘i@ re dried
(Na2S04), guntlethyies qshﬁnwgﬂpérazmosﬂ amml)aﬁ BN- tﬁl@letgylftemﬁﬁxdm nﬁL)aﬁnsor ange

product whi urified on S S hl or for et 95: 5) ‘as
Phe et uent 240 o8 alith i B nefe BEAHSE Py ko s el Py
prepar at i ve rbikth @mperaturentiie dtheeercaon m;ure?wmaclmm&ﬂmned uahg,mnttllexo 1 M NH4 QAc

bul 1 ek O el 2t kB LR I, bl gl e, L

Z; 14 (s, (o ht)r)ovae:@&ss@fs‘i-cymndd)qndaleBﬂkamw@n(\m(@t)HDaHCfbs,aﬁd fichj]lyJ = 8’ Hz
7.23-7 )7, . . .

(d. J=8Hz, 1ﬁ%’?aée.(dgét(r%f‘ggzsé"ﬂé,eg'gb"f%‘?t?fﬁf cqabped opgapic gxupets verpgrieds 16.3.12 25

(m 4 H), NGOQ.a58the miveat whsrerviSed RSJcuwl Fhesasdiug Masdiysolvatio el | owi ng

?E)gagp'( et e Q@Tmﬁoephegpﬁf}ag GlnBRgCAE 8 Gl ?g&imtngr) o B4R, §nsunnidgx Pl € 65

roxy- | H i nekspeasign wa&%ﬁmqtpmblents%r@netw@forrhﬁ éfal“éthe" heated at reflux for 30

5- (azet s di Bl THE RLBY hixnde F DHQRYIE b6l Rfrodim %pelﬁmrmﬁﬁe hikfuleBvasonpound  was
purified on a silica gel colunmm using chl orof orml net hanol / conc. NH3(aq),

(90: 10: 0. 5)ashed Qltfsmt%@@quw H@ﬁ@@%bsorpwssmémeweﬂe@quﬂWe| d 1 % 1H
NVR (acet ofgerQfis refpidMddracRd Wil @ tHyPdcerdte. The BmbifedbPzabi® laydrs Wkre dfied6- 7. 83 (M

(Na;S0y), and the solvent was evaporated to give 20 mg of an orange product which was

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 tm, 19x300mm:;
eluent: 0.1 M NH4OAc 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 (brs, 1 H), 10.86 (s, H), 8.14
C (s, 1H),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=8Hz,2H),6.77(t, J=7Hz, 1 H), 3.46 (s,2H), 3.16-3.12
35 (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 - idin- idin-2-vi]- indole-5-carbonitrile

‘Starting material: 5-(azetid1n-1—ylmethyl)-2-chloropyr1d1ne 1-oxide. The title compound
was purified on asilica gel column using chloroform/methanol/conc. NHj(ag), (90:10:0.5).



2 H, 7.81(d, J =2Hz, * H, 7.26 (dd, J =8, 2 Hz, 711%2%1
Hz, 1 H, 3.51(d, J =1H, 2H, 3.22 (t, J =7 H, 4H) Vs (ESPERLHN
305 (M +1). 5 Exanple 66 2-Hydrox y-3-15-(14-12-nitro-4-(trifluoroneth
vl ) phenyl | pi nerazin- | -yl ) n'ethyl)pyridi'n-z- vl | -1 Hindol e-5-carbon i
trile Starting material: -
1- [ (6- chl omar dswseedsdopyri di n-3-yl ) met hyl] - 4-[ 2- ni t r 0- 4pc/sEesiooses
(trifluoronethyl)phenyl]piperazine. Yield: 1%' HNVR (DVBO d6, 400 MHz) S
14.79 to (br s, 1 H, 10.85 (s, | Hpe 8.15-8.12 (m 2 H), 7,90 (s, 1 H),
7.87-7.80 (m 3 H), 7.43 (d, J : :
=9Hz, 1H), 7. 27(d, J=8Hz,; 1H), 7. 00(d, J=8Hz, 1H), 3. 47(s, 2H), 3. 17-3.14(m 4 H),
2.55-2.52 Yiﬂd 17 HEH NV ({CES)c-0, zowmiz)(a\g 86(bx 5, EXBBOI0ES, 671{)1153637 {5l dol

2- Cyanoe t x\- 1H-i ndol e- 5-
car bonr 111 B-abaft P 3R TR Gy S EYTL B T TS S G
3-[[(6-chl :E)ll(BIzJZ-IQ)(Bde,YI:i: dHR; BHYy Mk BieiMtyl)) am no] propanenitrile.
Yield: 1% 'H NVR (DMSO-d6, 400 MHz) S 14.80 (br s, 1 H), 10.84 (s, | H),
8.11 (s, 1 H, 7.93 (s, 1 H, 7.86 (d, J = 9 Hz, 1H),'7.83(d,J:9Hz,
1 H, 7526E:(:ﬁhple]66— 8 Hz 1 H) 20 6.99 (d J =8 Hz, 1 H, 3.52 (s, 2 H),
.2.73-2.70 . ] 2H)2_ 1.00 (t, J

[(4 chl oroﬂewmmmlr_amnol rrethyl Ipvr|d| 2v|) 2- hydrox v-1
H-i'ndol e- 5¢ b t
o or R R S B S gt o -

met hyl-am r(mﬂﬂoeahréthyljﬁhrnyllphpwaﬁ .DNBO-1666 ' H ¥BIR (UNZSO- 86 340 Bz (br4a®, 1 H),

6041 7(‘%6 stﬁ H}IDH)% 8%?5 i ’%‘5@ “4“’8?%%(7%? (51#@’7 8%((8’ §52’D (7m§ (‘i%—«z’H) 1 H,

3.52 (s, Z-Hﬂz BH{2.27 &, J%Sl-lliz, 1 20),700((&, J =3 Hh, lH\YSH'E(&)ZthmBLMGﬂ (I\/Hr 1) 2 2
SEP 2006 Exarrpl e 69 3-(5-f
f(2-Furvl nme %?%Eﬁyl@amsgggﬂﬂgﬁ(ﬁ)wl di n- 2-yl) - 2-hydroxy- 1Hi ndol e- 5-

Example 67

carbonitrile _

Starting material: 3-[[(6-chloro-l—oxidopyridin-3-yl)methy]](ethyl)anﬁno]propaneni{ﬁle.

Yield: 1%: 'H NMR (DMSO-d6, 400 MHz) § 14.80 (br s, 1 H), 10.84 (s, 1 H), 8.11 (s, 1

H),793(s,1H),7.86 (d,J=9Hz,1H),783(d,J=9Hz, 1 H),7.26 (d, /=8 Hz, 1 H),
20 6.99(d,J=8Hz, 1H),3.52 (s, 2H), 2.73-2.70 (m, 2 H), 2.69-2.65 (m, 2 H),2.53 (g, / =

7Hz, 2 H), 1.00 (t, J = 7 Hz, 3 H); MS (ES) m/z 346 (M*+1).

( _ Example 68
3-(5-([(4-Chlorobenzyl)(methyl)aminolmethyl }pyridin-2-v1)-2-hydroxy-1H:indole-5-

25 carbonitrile _
Starting material: N-(4-chlorobenzyl)-N—[(6-chloro-l-o_xidopyn’din—3-y1)methyl]-N—
methylamine. Yield: 1%: '"H NMR (DMSO-dﬁ, 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, /=8 Hz, 1
H), 7.00 (d, J = 8 Hz, 1 H), 3.52 (s, 2H), 344 (s,2H), 2.11 (s, 3 H); MS (ES) m/z 401 |
30 (M"-l).



carbonitrile Starting material : - '

N-[(6- chloroI-OX|dopyr|d|n3yI)rrethyI] N-(2-furylmethyl)-N 5 22 SEP 2006
met hylam ne. Yield: 4% 'H NVR (DVSO d6, 400 MHz) 8 14.80 (br s, 1 H),
1086(slH)810(s 1H, 7.92 (s, | H, 7.85 (d, J:9Hz 1H,
7.79 (dy J =9 Hz, 1 H, 7.61 (d, J =

1Hz, | H), 7. 3y ebyd5sSHz, 1H) , 7. 00( d, J=8Hz, 1H), 6. 43( dd, J=3,pthizgdddhses 6- 34 (d, 3
Hz,1H) 3.59 (s, 2 H, 3.42 (s, 2H) 2.15 (s, 3 H); M5 (ES) mz 359
(M +1). 10 Exanple 70 2-Hydroxv-3-(54% finethyl (phenyllam nol net hyl
}pyridin-2-yl)-1Hindol e-5-carbonitrile Starting material:

N-[ (6-chl oro-1-oxidopyridin-3-yl)nethyl]-Nnmethyl-Nphenyl am ne. The
product waExpoplef?ed on a silica gel coI urm usi ng

chl or of or 0 nt. Yield 2%
Hy, 7.91-7.68

(m 3 ,@mzs(mlm 722716(m 2H) 7 696(m |
m 263gg(?|\4€ a%x;n_z “'é’;)‘al Ngé%@ %)— -oxldo wdlrzh Bg‘ét’h)%] H)(Z-furyl thgﬁw 3 M M (ES)

2- Hydr oxy- BethBahina- mum% ;ﬁnp@m CI)MSCL-dgm)mMI-hyBlldebds 03 WIsp<d i+ i ndol e-5- ¢

arbonitril o i oil, 45 ny,
1.12 nmol )ﬁ? S-Eﬁl(ﬁ\l-lﬁg‘l et ?n} rar‘i‘g'eéj%%ri addq'%n%ﬁﬂciffgggéoil ndol e (133
ng, 0.84 nirblk,)l Hand? (dhe 8erxtH) & .00 J <18 Haz, éd{)mctae(mhum 2HznpBy,ature for 10 |

mn. To th t t |
2-chl or o- ng%@ %eh'?ﬁly pipe izs%})l %& ?E‘% lﬁf%@l&?g %é(l 1?0 56 25
nmrol ) in NN-dinethyl formamde (1.5 ni). - The reactlon m xture was heated at
30 C f 200 rfg“‘q] and was then allowed to cool. To the residue was added
M HCl' aqgi a e obt ai ned suspen5| on was washed W|th et hyI acet ate.
The aqueousHygrpey-3-wnEmad aig}ing) B Hendodgrdtcas ezed to
saturation NeHIEQR 1 (6.5 hiorod) rgcg,pg Lo ;Vlrggag_,l_ 1 [;ln la@,{“l;yl acet ate.
The extrac%t\é\&tl re conblf(nedorogin& (Sﬁs% Oigm tnd the so v&ehnt was renoved in
30 vacua aﬁ@f@ﬁuatgvmurﬁgdeﬂaﬁlh@ %P@&@w@ae@wﬁm@emwml Nda)di ssol ved
in ethyl a@@ﬁ@b%) a§ él-:QeIUln} 1Y1é15'§'%“i{&m Bl d0 Roo¥aBz@0bed (Riogpfor us

trichloride he ‘obtai ned orange sus ensi on was
heat ed 'at $- GSukH)‘ 391 i 6?3\ (ra, 36- i’%ﬁn Aot 7 1005341, 7. OPsEP2006 WO

03/ 082853 RCEs6RDFI L0208 1f k.66 (¢, 7 = 7 Hz, 1 H), 4.49 (s, 2 H), 2.98 (s, 3 H); MS (ES)
m/z 353 (M*-1).

Example 71
20 2-Hydroxy-3-{5-[(3-methylpiperidin-1-y)methylIpyridin-2-yl }-1H-indole-5-carbonitsile

- 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—chlo_ro-5--[(3-methy]pipen'din-1-y])methyl]‘pyn'dine 1-oxide (0.56
25 mmol) in.N,N-dimethylfonnamide (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% NaQOH(aq) and alkalized to saturation with NaHCOs (s), and extracted two times with
ethyl acetate. The extracts were combined, dried (MgSO,) 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



precipitate was flltered washed with ethyl acetate, and dried in vacuo
affording 70 ng of an orange residue. The material was was pur i 2 26EbI0E
preparative HPLC (colum: Xterra, Cs, 7 p.m 19x300nm eluent: 0.1 M

" 'NHaOAc buffer/acetonitrile, 8:2 to 4:6) affording 15 ng (8% yield) of the
title compund as an orange solid: H NMR (aceton-d6, 400 MHz) 6 s 9.86 (br
s 1H . Bxduhbssl H, 7.9 (dd, J =9, 2 H, 1H), HﬁE&%ﬂaO&l =9 H, 1
H, 7.82 (d, J =1Hz, 1 H, 7.26 (dd, J =8, 2 Hz, d J =28
Hz, 1 H), 3.44 (s, 2 H, 2.00-1.50 ¢m 6 H), 095081(m 4H) M5 (ES)
mz 347 (M +1). The.follow ng Exanples, 72-73, were prepared as descri bed
forExanple 71: ~. 0 Exanple 72 3-(5-1 '

f Q/E | ohex vﬂlarédﬁiﬁtateyz#a); antred) leﬁalhdnwit}} gthiyliachidte, 2ndidriked ZrlayudratesytinkiH0inpc! e- 5-
carbonitrile Sta

T ol B e T B e vn W B Y R 6B e X ne. 15

LY el d 3% cg, HuNURxGm Cilueﬁkom M—NBLCBAc&u&ér/a(caﬁm@le &2&&)4 6)7aff3911r(gdd J =9 2

' descrlbed in

Hz, g (S (s, 45 7.30

(dd J — 8mg 8‘77_%1 ldi_LofM)c tltlycwu(na szgmorange sth H (acgtogéG (1@01\@{2}_(; 2.23 (s,

3 H, 1s 88s 46 @Ps, (1IH) 5511|'d} ,1}1!) 'Bﬁr(ad()lsimHzﬁlﬁ) 7. sMﬁi (ES) uaa, Bgla(M +1) . 20

Exanple 73_2- ¥ pe

yl ) pyridi nf24 Iﬁg 1@4— 2ﬁéﬂ9bé 8. %:g? B&ﬂl“ll (di% §‘>1Héf1t%€r4ﬁ§téﬁ? 2/00-1.50

2-chl or o- Smgmejrgsd)_gl-(hymgm@ms)p,ﬁrmd(mli oxide. Yield: 4%: 'H NWR

(acetone-d6, 400 MHz) 6 9.85 (br s, 1 H), 8.11 (s, 1 H), -7.91 (dd, J = 9,

2 H, 1H, 7.85 (d J =09 H, 1 H, 782(d J=1H, 1H, 7.26 (dd, J
=8, 2 Hz, Tl-[l:fbi)o,w1r7gﬂx2m()]és 7373, v&r&ﬁepaied%5d&sﬁnbe3fo43xe(n@le‘21 H, 2.47-2.41 (m
41 1), él 61-1.54 (m 4 H), 1.49-1.41 (m 2 H); MB (ES) mz 333 (M +1).
anpl

3-15-r(4- I\Exahrmlq:ﬂl’peram n-1-yl)sul fonyllyyridin-2-yl}-1Hindol -2-ol

hydr ochl or g%ﬂgg) ]Q ) g& /3 9? ‘2 araffin) was
washed Wi t Ca e Hif o (Té@ll ndﬁlol ] Eiﬂl Hﬁin)c/l@FB mam de (3 n),
oxi ndol e (cRhonifrile 0. 54 nmol ) and 1-[ (6
chl or opyri v 45 ; . ool ;
ﬂ'&rﬂn%m thr)afl;w g@ By beh- VI\D X%E%Z@Sgﬁﬁ% S)E 6 c}%ggg-gi mghﬁﬁmmm

15 Yield: 3%: HNI\/[R(CDCI3,400MHZ)8864(brs 1H),779(dd,J=9,2Hz, 1 H),7.75

(s, 1H),7.68 (s, 1 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

11-1H-indole-5-carbonitrile

C - Starting material: 2-chloro-5-(piperidin—l-ylmethyl)pyridine 1-oxide. Yield: 4%: 'H NMR
(acetone-d6, 400 MHz) § 9.85 (brs, 1 H), 8.11 (s, 1 H), 7.91 (dd, J = 9,2 Hz, 1 H), 7.85
(d,J=9Hz, 1 H),7.82(d, /= 1Hz, 1 H), 726 (dd, J=8,2Hz,1 H), 7.12(d, /=8 Hz, 1
25 H),3.43(s,2H),247-2.41 (m, 4 H), 1.61-1.54 (m, 4 H), 1.49-141 (m, 2 H); MS (ES) m/z
333 (M"+1).

Example 74

1}-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:



72 Thunus L., Annal es Pharnaceutiques Francai ses 1977, 35, 197- Z(ﬁ) E\r/vere
added to the sodium hydride and the reaction m xture was stirred N
tenmperature for 5 mn. The reaction mxture was then heated for 10 min at
130 C. After cooling to roomtenperature, a saturated aqueous sodi um
hydr ogen carbonate sol uti on was added. The m xture was 5 extracted tw ce
wi th et hyhangeedakori de and the conbi ned organi c | ayergergifosdsi ed
(Na2SO™4), filtrated and the solvent was renoved in vacuo. The residue was
purified on a silica gel colum using a gradi ent ethyl acetate/nethanol,
(40:1 to 1:1), as the eluent. The product was di'ssolved in a m xture of
net hyl ene chloride (5 nm.) and nethanol (5 nL). Hydrogen chloride (3 n, 1
Min diet h?hunex betnnaira Bhadded:iqmdFghdaises 1937 \@ésl%dﬁft)iWMdédlb thbe 10 m n.

The preci p th h t ' uo to gi ve
50 ny (37/% e yﬁ?& ﬁh‘%%cn nlném@%%agﬁnnc?% &%NR/% B%B’ 3[)%) ©s 7.95 (m
1 H, 7. 45re(1q]1on dixture Yag-then Heatef for TOM:{td:Bj)“CJA&er@polﬁigHzrooﬂ; tdﬂ)p,era%.reZS (m 1

H, 7.14 ( = | . . 14 Hz 2 H,

3.60 (d, Jgiatu%%ec}_@?&%s ﬁ%flﬂghy%g% bg}nq_%solu?zlb\z‘{gs’ a%ged( fllil%rgjx s. 3 H: M

(ES) m z 3a>3ra(tm twice with@aeﬁ;qu:léon'ﬂg arﬁLtﬁ}nombme@orfgamc layers were dned

5-f(4-nmeth K I i }

hydr ochl orlt’ﬂI qu%ﬁ f%ltca aléd E({:lg?rdgl(’)%ﬁ\wsmrg’g&%e} g[)vgcrué e res(g}ﬂs:crslcj@hdg? or Exanple 74

usi ng 6- ch$lb¢ﬂcﬁebﬁomluémg a prrdic gthyl ageiac/mgiharol, é‘ép bip lal)gas theglegieThec ol umm

using a gr?ﬂﬁ@ﬂ@as%k&@éﬁﬂﬁ’ﬁ%ﬂ@& beRQbylent LA (5 gl@,? Lrﬁm%tﬂa)ml (§§1L5 he el uent.

The produc was di ssolved in a mxture of chloroform( m.) and met hanol

(10 ni). Hhgregsaphlefded? miel Mainidigthyl ether vias adfied nsstirring s 9onwwdéqxded and
tirring mmcmt;}réewgkemg waledWiith dielh\E etREr@Rd E’;';Jd@ﬁ FachBD g W@%b“%% with

ethyl ether and dried in va uoto ive 50 29% vyi el d the title

conpound: @F’-%NW)@DVB@J%“‘PQW 20160@Wh§ 25 @), 11‘@07 579. 43, 1 H),
8.49 (s, 1H), 1% ﬁ%(dmjigﬂ)ﬂz YH?%@Y(% llHj")IMgd 25 9(8, 1111)70§(1% 5 H, 1H)),

AR IO £ L Iy I W st GUp %@n@l\wﬁ%(@%@%a(? AR

5- (I\/bre hohﬂ)msﬁl(ﬁsb%BW@(Mﬂqb)T)yrl din-2-v11-5-nitro-1 Hi ndol-2-ol 30
Et hyl 6-(2-hydroxy-5-nitro-IHindol-3-yl)nicotinate (0.327 g, 1.0 nmol )

was susQenEed |n benzene (13 ni) foll owed by the addition of norpholine

- (0.2 18°9, g (e X540 Sysulfonyl1pyridin-2-y1) -1 Heindol-2-0

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 to4:1), as the eluent. The product was dlssolved in a mixture of chloroform (10 mL) and
methanol (10 mL). Hydrogen chloride (3 mL, 1 M in diethyl ether) was added and stirring
C' | was continued for 10 min. The precipitate was washed with diethyl ether and dried in
- vacuo to give 50 mg (29% yieid) of the title compound: 1y nmr (DMSO-d6, 400 MHz) &
10.95 (m, I H), 10. 79 (s, 1 H), 8.49 (s, 1 H), 7.68 (m, 1 H), 7.64 (m, 1 H), 7.55(d, /=8
23 Hz, 1 H), 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

11-3-nitro-1H-indo}l-2-ol

30 Ethyl 6-(2-hydroxy-5-nitro-lH-indol;S-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



was stirred (N2 atnosphere) for 5 minat O T. To this nixture, trlgethﬁl
al uminum (2 M2 2 SEP 2006 WD 03/ 082853 PCT/ 3E03/ 00508 73 sol ut{ énkf mi08
hexane, 2 nlL, 4 mmol) was added via a syringe. After 10 nmn the
tenperature was raised to 70 C and the reaction m xture was stirred for -
20 h then poured onto an i.ce- cold aqueous saturated NaHCO3 sol ution and
extracted wa ésoelaskor of orm The conbi ned organic | ayerpiagofiigent r at ed
and the light brown residue was purified on a silica gel s colum using
chl orof ormf met hanol /tri ethyl am ne, (58:10:1), as eluent to give 0.22 g (60
% vyield) of the title conpound: tH NNIR (acetone-d6, 400 MHz) S 8.47 (s,
1 H, 8.41 (s, H,

. 8. 05(d, J=8kddutibkjn mw@(mmn;eﬁhml,) quaecg&(dsyﬂmﬁl—mxfttﬂ-m min ﬂkﬁ@aﬂma;a&ldz 1 H),
?Mzi)(blr szévggral dto?f}%}’ar{d%er%acu thure Wa@%tlr(' forSZOhthf!_rppom!\e@or(t 3109—1 z 369

6- Br onp- 3- f&d qul—}shmnanqd HalC@etohwibn gy ekigkicied Hith chlerofdrinrithe cer@bindd

hydr ochl or f.or f -sodi um
hydri de (681%/0 d'?yse?é‘&%gé“ﬁ%wmd i r%%&,%éw@g%mﬁgﬁggggy B i th hexane)
was added @lmmmwhbcﬁf@m(r@eﬂl@@/tgeth)@mﬁ&. (5061 1),.as Elh@t fogived22rg (%0 %r e was

stirred fo a I e i i tion of
2- chl or o- 59?@%)5&%&{6 cBrﬁSJ&E W g%tf?n é‘lo%\-@%)%"%gsfﬂﬁ’ %ﬂd((gj 'mmol ). The
resul ting B.eatkyof Hri kHMﬁé9\(\Qs'—§tHzrtHM7(m2ddﬁﬁ3ph®enlﬁ(¢rJ£®MIn at 120
C. The sol t oil was purified
on a sili cgl?gg?(cd uﬁ%gﬁgpﬁt&%ﬂh?gér/@ Kﬁlﬁ”{z%%%%ﬂl as el uent
affording the N-oxide product. The N-OXI de was dissolved in chloroform (3
) andlophgm%ws trichloride (0.412 g, 3.0 mml) was added. 20 The
eaction mxture was stlrred for 30 mn at 60C and t hen cooled to room
terrperatur.B el gnc -4 H-ipgel-Brobfyidrogiarideoncent r at ed. The
resi due wago PMIN- .i]me@lymmamdg . i ﬁﬁ) sﬁsychgm d#§dd'i\gn ?dﬁhé @b of @eptstRthanol
gr adi ent , (101t012 as the eluent to 4% |eId of the
title conpdiliAfimEsl-Q manch peavashedyyitgrean »‘saaﬁq? dG‘PFFé“OESgg@C . 077

nmrol ) was ﬂkmsgothw&imemmmrwhseme@fef s)ﬁﬁrphe/rdasalttmﬁ@émre €cliowdd byema treated
with 1 M\I,—\IéCergwEB 5 diet the The resul ti ngp%el |’ owi sh orange

crystal'd ?‘éﬂ?réof (5'5? Plf“c‘F }Q{DFIBW)PYgﬂlae wasHed Wit e -urephytheet her to

gi ve 5( Yy fedfithgyilich maturd Vs stidrdd (8, fmegpaetetor SU'ﬂlehRZO("@'\?ﬁ@s@l%m 400 M—lz% 8
10. 61 (s, , (.70 S,
I 1-1), 7. ggfl_e%%porajed_m éac#&andfll‘le'_‘?l_glduz?l cb]gva(sgunﬁ]c%_on @ sHEa ge?ccl_‘jmn BSINg (s, 1H,
4. 17 (br sghictofbhm/math&fl, (10:1), as eluent affording the N-oxide product. The N-oxide was

dissolved in chloroform (3 mL) and phosphorus tﬁchlodde; (0.412 g, 3.0 mmol) was added.

20 The reaction mixture was stirred for 30 min at 60°C and then cocled to room temperature.
The mixture was quenched with methanol and concentrated. The residue was purified on a
C" ~ silica co]umn'using a chloroform/methanol gradient, (10:1 tb 1:2), as the eluent to give 52
' mg (4% yield) of the title compound as the base as brownish solid. Thé 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 0 °C, The resulting yellowish orange crystals were collected by fi'_]tration
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, L H), 8.59 (brs, 1 H), 8.23 (s, 1 H), 7.96 (s, 1 H), 7.70
(s,1H),7.54(d,J = 8 Hz, | H),7.09(d, /=8 Hz, 1 H), 7.05 (s, 1 H), 4.17 (brs, 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

11-1H-indole-6-carbonitrile




(br s, 4 H, 3.10 (br s, 4 H; M5 (El) mz 388 (M), 390 (M+2). 30
Exanpl e 78 2- Hydroxv-3-f 5-(norpholin-4-yl methyl)ayridin-2-vli1-1 22 SEP 2006
H i ndol e-6carbonitril e 22SEP2006 WD 03/ 082853 PCT/ SE03/ 00508 74

hydrochl ori de The title conpound was prepared as described for Exanple 77
usi ng . 6- cyanooxi ndol e.. The base was obtained as a yellow solid after
purificati e BysRéeparative HPLC (colum:  Xterra, C8,pchsihsodfs300t m;
eluent: 0.1 M NH4OAc buffer/ acetonitrile, 8:2 to 4:6). 5 Yield: 13% The
base was transformed to the yellow hygrochloride salt in 33%yield: 1H
NNW (1720, 400 MHz) S 8.21 (s, 1 H), 804 (d, J =8 H, 1 H, 7.82(d, J =
8 Hz, 1 H, 7.64 (d, J =8Hz, 1 H, 7.29 (s, 1 H, 7.28 (d, J =8 Hz, 1
H, 3.97 (pydrothlodide 3.69 (br s, 4 H, 2.65 (br s, 4 H; M5 (El) mz 335
(M+1). 10 .Example 79 . ' : .

5- Br ono- 3- T"l‘f-‘alﬁﬁ?’BlPPé‘Pﬁ‘ Wasprepared 239785k fopFmpla 47| usipgSycpaggpxingols; The

hydr ochl or badewdsobeidi b dyeltew kytidfatienpaniichdon B Pepata)ivesMBIE @slugn: of sodi um
hydride (69 % djspersion.in oil, 0. , . 12.0 mml, pre-washed with
hexane) was“Httddd @’HPB#BW; ﬁldmt:é)‘l(bf%glg&%c@.‘ér’ ar“r?fB’M“.le'%ﬁéo #Pkt ure was
stirredsf ovield®13%.Thabase was @dmefofn@d tSthBVdllodthydeildride BRER 88%yRId: ZH | S

Chl or o- 5- (nor phol i n- 4- Igret hg” ridine 1-oxide 7(1. 37 9g,.6.0 nmol) was
added and %(DF%’S“QPWPV% Peh 804 b Himd Hat r’-zrzr(@’d':(wz'a{tfﬁosphere) for
ﬁlon;j_n at hilé’@(d,c;l=8!ﬂ%,m leo.b?_(i;m), 7r2@g¢qjet®med,nﬁ?,tgse-(s,’éf}g, 3.69 (brs,4tH), o

, i me r e solutign s . diluted w an aqueous saturate
NaHCO3 sol%?%@ﬁgg%;méb("g,ﬁé(%%as added foll owed by extraction with
chlorof orm and et hyl acetate. The conbi ned organi c phases were dried
&laNaZSOfT% a%g 29 ;époncentrat ed in vacuo. The remaini ng N, N-di net hyl f or mam de

ve to-

sre evaporation with toluene two tines. The residual oil
was di ssol & % i - D8] ydiochlaideor i de (3.0 g,

21.8 mmmol) ded... The re nm.xtur S Sti.kr .or 30.mn at 60 C
and t hen c%%?’g’ég %ggﬁgg’%ﬁ?g%gﬁa E’ gs.pcnthoé n a)?ﬁlﬂnr Ly (%Q%J'S ™

Was  pour @™ i°hto an
agueous satiliP48kgl IRIAHOES psoiveshédwith 12%and) basadaed prieangixtndole (Mg, 9f0or med,

whi ch was rfrﬂn%lt)elrhgqm%rt: Wawﬁjre& H)? l(f) i‘nkntfﬁ §o€ ar(dcfgrn_‘ot r%lnryt %mﬁglgb%rature. 2-
15 Chloro-5-(morpholin-4-ylmethyl)pyridine 1-oxide (1.37 g, 6.0 mmol) was added and the
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 NaHCO5 solution and NaCl (s, 2 g) was added followed by extraction with
chloroform and ethyl acetate. The combined organic phases were dried (Na;S04) 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)
CV and phosp'horus 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 NaHCOj 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 NaHCO; 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



product) was treated separately (see bellow). The brown solid was

di ssol ved in nethanol (150 nl) and insoluble naterials were rerro\zgdsﬁfymﬁ
filtration. This solution was concentrated to a brownish yellow solid,
“which was suspended in ethyl acetate (15 nL) and stirred overnight at
roomtenperature. The 30 yellow solid was collected by filtration and
dried to aMs@s3s328 g of the product. To the NaHCO3 s@iriskis@fsod filtrate,
see above), NaCl(s) (2.0 g) was added followed by extractions with

chl orof orm and ethyl acetate. The conbined organi c phases were dried 2 2
SEP 2006 WD 03/082853 PCT/ SE03/00508 75 (Na2SO4) and concentrated in
vacuo. The residue was purified on a silica gel colum using

chl or of or nfNreShaindlconceBrated imwaced. Foeuesiduphvas pertfied ye a witisa sUsphemdehgi n et hyl
acetate (1 i r solid was
filtered, r1 [ eén?/glgtg?@% 5 gedg eﬂg‘? ﬂkﬁ‘gh%?\kas sQ@%&%%@{@é&ég% IPLE sol id as
t he base. mém@@tcaerneutattmom tergproatyie- Tof salidevab Akeedagiiedgo §ivaF0 me 659% yi el d).

Asmall a ggrg]t

et hyl enenlgl or| El‘ﬁmtaﬁgﬁ%ﬁ‘ip“%?‘% Jf;d% }-ﬁr%eog%le ﬁ%ﬁﬁl—%sﬁl n agl et hyl

et her at 01.87 & FA® yiald@shsmalhynapal qf@\ﬁ/f@v: base HR sngnB.PB monl )| veag tiesplvog inf i | t r ation
22?71) \gﬁﬁgedm%%\l&ecéhlgﬁ&ylhet%meg %Qnd tfefate@uvnh l%a e &%ﬁ%%ﬁ(gm&gﬁ@% ?ﬁse t Qe H§' the
7.81 (d Jrewltggmgllowlcr}zﬂtals vyere;golleaed tgyﬁ-ltrqglomnd viaslubd with c@e_[hyé ghergo H) | ’ | D ’7 04

(d, J = 8 bfain i3rh§(10§ﬂ/%ﬁ/5&)%fmé tlﬂegong%undl M[ﬁavis MQ& 5 mszJ;Banp?Jgo(S, 2

H), 2.42 (br s, %
6- Di br o2 3-(§.5-Hn% ’Illlfli)alsﬂdﬂvéfﬁﬂz) 769@72 @IHZ« 1H-)|7r§d(65| 120l

@drochborm@w ﬁsﬁﬁqmsb@(maﬁwn %zmre 94@& sasenbhgd 4 or Exanple
using 5 brom1 ‘8¥ dr.o-i ndol’ - 2- one. ebase (27%yield) was

transforne@i‘@@ﬁé’”?%ﬁ%hﬁ Mg2salt. The salt was purified by

. re-crystallization from chl orof orm net hanol / di et hyl ether and the
-crystals were washed with dinethyl sulfoxide (1 nL) to give the title
conpound. ¥fampleSks 'H NMR (CDCI3, 400 MHz) S 8.29 (s, 1 H), 7.75 (d, J=
10 Hz, 1 H6-Dibréifo-§-55-(ndorpiolin-4-yiretyBpyridih- j.ylhi)gﬂ-ﬂdoﬁo(ﬁlvdmlhloﬂ& HZ 1H,
7.21 (s, Exanpl e

81 3- Fwaorl“a"%ﬂlfsm(% ‘gﬁﬁlﬁfﬁ?“&%wmﬁfg";@hﬂmm%mw ? 6"2‘1%% ﬁdo

| i ne- 6- car &ipyaid-iddl2-one. The base (27% yield) was transformed to the hydrochloride salt. The

salt was purified by re-crystallization from chloroform/methanol/diethy! ether and the

crystals were washed with dimethylsulfoxide (1 mL}) to give the title compound. Yield:4%:

'"H NMR (CDCls, 400 MHz) 6 8.29 (s, 1 H), 7.75 (d, /=10 Hz, 1 H), 7.68 (5, 1 H), 7.62 (s,
20 1H),7.47(d,J=10Hz, 1 H),7.21 (s, 1 H), 3.72 (br 5,4 H), 3.40 (s, 2 H), 2.48 (br s, 4 H).

' ( Example 81
. 3.Fluoro-3-[5-(morpholin-4-vlmethvD)pyridin-2-yl1-2-oxoindoline-6-carbonitrile

hydrochloride

25 2-Hydroxy-3-[S-(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 tetrahydrofﬁran, 0.30 mL, 0.3 mmol) was added via syringe and the reaction was

_ allowed to stir for 20 min at ambient temperéture. 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 sfirrcd for 16 h. The solvent was removed in vacuo and the residﬁe was

taken up in ethyl acetate and washed with an aqueous saturated NaHCOj solution. The



hydr ochl ori de .25

2- Hydr oxy- 3-[ 5- (nor phol i n-4-yl rrethyl)pyrldl n-2-yl]-1Hi ndol e- 6- cadrb&R 108 |
e (0.10 g, 0.3 mmol) was dissolved in tetrahydrofuran/di oxane, (1:1,16
~nL), under N2 atnosphere and stirred at -20 Cfor 5 min. To this mxture,
sodi um bi-s(trinmethylsilyl )am de (1 Msolution in tetrahydrofuran, 0.30
m, 0. 3 mmulgsnasssadded via syringe and the reaction ywegsp@hésgaved to stir
for 20 mn at anbient tenperature. |-Fluoro-2,4,6-trimethylpyridinium 30
triflate (0,112 g, 0.33 nmol) was added and the reaction was allowed to
warmto room tenperature and stirred for 16 h. The solvent was renoved in
vacuo and the residue was taken up in ethyl acetate and washed with an
aqueous s atrgangtphase NakiGES (NaB01)iandevagdigtein 2acSEFThE 0@ 6e prtdcD34s082853

Caoua Sranaf %%%YGP&P%HE&%@ RS Pt Cay O g R e B .

Xterra, CNHOMcrbuffd@xa0Gmis 8:212188 Bifordidg SXBmMMBdI-Hmebeélfo@Esh%ﬁﬂInOni trile,

ot a (a0 S 10 et o BB Bt o MG ERE TR hanol

(1:1), s oand tremtelaviedl MiHA! ifldidvhHeihed aa 0 8¢C éﬂhbydsul&ﬁé‘lﬁﬂoﬂtryﬁal@weﬂ:' he resulting

Soher to SRR pYRidigbfiRaREr Bely Pl B B ABENRR Mg BIEG a6,
400 MHz) &oﬂlpdtﬁld(lﬂNMRHDMsw @BEA00MHD) 58.4 (K2, H)17. 96)(;:1 JL 831 (h,7.93= 8 Hz, 1

(b,r Z,SO ((ﬂo J%ﬁé’i"%}Z"S‘%(drg*sg‘s‘g“)cg"‘ﬁéd’ §|$Z R’zé@é %égg"(mﬂ) 3i go

Exanpl e 824 B, B.55¢sf 2 H), 2.38 (brs, 4 H): MS (ED) m/z 353 (M'+1).
4-Benzyl pi perazi n-1-yl)sul fonyll vvridin-2-yl 1- 2- hydr oxy-| H i ndol e- 5- car bo
itrile, rmqmygzoru de To a suspension of sodium hydride (0.09 g, 2.2

mol 60%3d! SIEE S ipeizif) 1 yh s HoRTNAS AR v M- Hr SN @R Aol Bcarbonitrile

N, N- di met hyTTormam de (3 ni), cooled on an I ce-bath, Waﬁdél%—

sol uti on dvdmchigrdsooxi ndole (0.32 g, 2.0 nmol) in N, N-di msthylformam de (3

m.). The IFHQ%B!;HeﬁsM@o? s&ﬁdrﬁﬁﬁgdé (‘9@9%%%&0%@9@&5&&6&159@% aidmsphere and
the ice-bath was renpved

1- Benzyl - #¥ifhhsxag) lauf\’dwmewffi%mamw;%wr eAdopiepisp-hzh s pdsleds g, 1.0 ol )
di ssol ved sbRtiodbN\s-EijafiBixhbiE Q378412 0 el 1W)N-d1%§rlm%ﬂ1dg(3(}ﬂw $f and the

m xture was heated at 130 C for 40 min. The solvent was evaporated in
vacuo and WiKErewassifRd o0 "ﬂ%{l‘“ﬁef 3 TBH%?G" atmosphere and the ice-bath was removed.

1-Benzyl-4-[(6-chloropyridine-3-yl)sulfonyljpiperazine (0.35 g, 1.0 mmol), dissolved in

N,N-dimethylformamide (4 mL), was added dropwisé and the mixture was heated at 130
°C for 40 min. The solvent wﬁs evaporated in vacuo and the residue was partitioned

20  between methylene chloride and agueous NaHCO; (pH>7). The mixture was extracted
with methylene chloride. The organic layers were combined, dred (Na;SQ,) and the

C | 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 HC! in diethyl ether (1 M} was added until acidic

15 pH. The formed precipitation was filtered and washed with diethyl ether affording 71 mg
(14% yield) of the title compound as a yellow solid: 'H NMR (DMSO0-d6, 400 MHz) §
11.15.(br s, 1 H), 10.54 (brs, 1 H}, 8.54 (brs, 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=8Hz, | 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/z 474 (MF +1).



20 between net hyl ene chl ori de and agueous NaHCG3 (pH>7). The m xtyre Walﬁ
extracted wth nethylene chloride. The organic | ayers were conbi chE 06
dried (Na2SO4) and the { solvent was renoved in vacuo. The crude product
was purified on a silica gel colum using chloroformethanol, (20:1), as
the eluent. The base (120 ng) was dissolved in chlorof orm met hanol and a
sol ution ofwdiGlsises di ethyl ether (1 M was added unti lp@agksbgseg® PH. The
formed precipitation was filtered and washed with di ethyl ether affording
71 my (14%yield) of the title conpgund as a yellow solid: 'H NWR
(DVMBO-d6, 400 MHz) 8 11.15 (br s, 1 H), 10.54 (br s, 1 H, 8.54 (br s, |
H, 801 (br s, 1 H, 7.88-7.81 (m | H, 7.70 (dd, J =9, 2 Hz, 1 H),
7.56-7.47 EmmIQE&Q, 7. 47 7.38 (m 4 H) 7.06 (d, J =8 Hz, 1 H),
4404281% k _ 2 4 4 4. . §.04-2.88(m
2 H; M (ES
PCT/ SEO3/(MM&_I‘A7;M1EE 83

2- Hvdr oxv-3-( v, I n- 2- yl)-1H
2 Hvdr ox - el Lftadut mﬁedf,lar}eu dedphnoty ﬁmnpgelsgumgp O Rl agae el ds

oni i 1orTd t
described 1 &ﬁ-cmmnmden %Zl)wéfprw@ “SCayiindaol pipotagine Yipld: $% of the title

1-[(6-chlo k t Yield: 5%
: of['ghe tit ow%dg%gaQWa%ﬁd; %Wow so(f ?%%6%1%3}%8@3%?%%@W) 811. 15
(br s, 1 H ] BAEHIs 1, 8.62 (sl ¥ 7.987 87 (ni.d, H)17.F (d, B= OBz SH), T.4Hjd, J#. 94- 7. 81

(m 111, 817%713-?(@'@5&7‘11-—9}{%‘21}1)' 3|§Q86‘7%1%12}§)d362]%3?_6n$22%23202%50%605 (d, J =

64- 1. 46 T(i)ml ﬁﬁlm(m@%ﬁﬂéﬁd J=£ 18, HH) MS (BP) mfgd54 ®6)+1dd z 454 (M +1) .
éarrpl e, 84 2-Hvdroxv-3-(5-f

-1 sopropyl pi perazi n-1-yl)sul fonyl | pyridin-2-yl) -1 Hindol e-5-
carbonitri ’@“W‘tﬁ"ochi oride The title conpound was prepared as descri bed

for Exanpley idin-2-yi}-1H-indole-5-
1-[ (6-chlor opyr I.di n- 3- P/I sul f onyI ]- 27 sopropyl pi perazine. Yield: 30% of
the title < el low solid; 'H NVR (DVBO-d6, 400 MHz) S 11.56
(br s, 1 Hpnhe tilld céfpolihd wasrepdredtis deferibdd foPExafple B2 ing 8.cfhdodxtdolt akd |
7.93- 7’1? 1 I(-H%-cl:horo )h'id17n'-ZZ-§/ll)s&ggﬁyl]%—ﬁop?dpy?piple_:lrza.’zing: ijfgld: 38%%% the title
compound as a yellow solid; "H NMR (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,J=8,1Hz,1H),7.06(d,J=8Hz, 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).

w

Example 85
3-{5-[(4-Ethylpiperazin-1-v])sulfonyl

hydrochloride
The title compound was prepared as described for Example 82 using 5-cyanooxindole and

-2-hvdroxy-1H-indole-5-carbonitrile

25 1-[(6-chloropyridin-3-yl)sulfonylj-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=9,2Hz,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), 3.69-342 (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).

0 '

Example 86
3-[5-(Morpholin-4-ylmethyl)pyridin-2-yl1-5-pyridin-3-yl-1H-indol-2-ol




(dd, J =8, 1 Hz, 1 H, 7.06 (d, J =8 H, 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 H, 6H); ZI\HE(PEB'QE
mz 304.- (M +1). 20 Exanple 85 C '
3-{5-[(4-Ethyl pi perazi n-1-yl )sul fonyl | pvridi n-2-yl)-2-hydroxy-1Hi ndol e- 5-
carbonitrile hydrochloride The title conpound was prepared as described
for Exanpl ev@R.obséng 5-cyanooxindol e and 25 PCT/SE03/00508
1-[(6-chl oropyridin-3-yl)sul fonyl]-4-ethyl pi perazine. Yield: 4% of the
title conpound as a yellow solid: 'HgNVR (DVMSO- d6, 400 MHz) S 11.15 (br
1 H), 10.75 (br s, 111), 8.56 (br s, 1 1-1), 8.04 (s, 1 H), 7.93-7.82
H, 7.73 (dd, J =9, 2 Hz, 1 H), 7.41 (dd, J =8, 1 Hz, 1 H, 7.05
: =8 'Hzascrlutiepr of 33[58(’31032h6191‘(|5r1me21yl)~|)1 oxBlop@idB- %ﬂ]“@mtﬂn-ﬁrl)y] 18- 18-2.92 (m

S
( 1
( J
315 (o7 ol P e R eoin Sl o8t O s e bl giefonder ) 20
' 228EP2006 (WDBAO@E%@B@@WCSE@BM)@B@B tiggnixthie vats se@Sllummfm’B hofind then

3-S5 gvgpa%m ich ebﬁlyna@;&x 2 ‘Slasf?@&'vg B ea%g@t A e}j NHE Blps bl R
- phosphos usaq.lqucbﬂrYPmaSGetraC(eO with g portmnyeﬂ dtlmlr\ﬂqmas@nquteamelowafs formed and the
m xture { te and
washed wmﬁﬁlcgﬁ%gﬁ)&gga %%%ﬂ%a?%ﬂgﬁg}m%él ng%*ﬂé ﬂ%ﬂdfﬁnec@gﬁg@& llfggagﬁ ‘ayer was
extracted Tetchnde prodpn was pmidiedlpy raepaativealdliiGiécelumnditema 1 P00 mom eloént:
chl-or of or : } and
concent ra&ég;ﬁget%%ﬁegtocl %elﬁ)@? eﬁfg?tggﬁalﬂg/amg%% ?gldégﬁﬁégé)r eparative HPLC
(col um: Xtomppand a3 9SO saiid: 'BNYBRDMSOnet, 400 Mblel HHI. 10r(b1 =2 ] H,3.9200 Jt o 100: 0) ,

G o), 2850rungaf o L3 ehelh ol 0, L1 bty ERaROuRD AR vel oW
CHz, 1 H, B 19w&am&m741mw &SFBZ,IE)ﬂQDSdG@dS(Im lﬁ)m)%(s,mui 1 H)7 o
7.90-7.71 7 2 : , 7.
(% Iﬁinl}!%3@353%1’711{§3646iﬁ(m2ﬁ)24§|§3%%5611:3}) E’r’ﬁ%ﬁgm, H)

340324%+12H) 2.42-2.34 (m 4 H; M5 (ES) mz 388.(M +1) .

’m :
d

15 Example 87
idin-2-vl]-5-thien-2-vl-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-1H-indol-2-0l and phosphorus trichloride .
The base was dissolved in chloroform/methanol, (3:1), and a solution of HCl in diethyl
2 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
( (DMSO0-d6, 400 MHz) & 11.10 (brs, 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
55 H), 3.39-3.28 (m, 2 H) 3.16-3.05 (m, 2 H); MS (ES) m/s 392 (M +1).

Example 88

The title compound was prepared as described for Example 86 using 5-(2-furyl)-3-[5-

30 (morpholin-4-y]methyl)-l—oxidopyridin-2-yl]-lH;indol-Z-o]. Yield: 6% of the title
compound as an yellow solid: 'H NMR (DMSO-d6, 400 MHz) 6 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, L H), 7.30 (d, /=8



i s Exanple 87

3-f5- (Mor phol i n- 4-yl met hyl | oyri di n- 2-v11-5-t hi en- 2-yl - Hi ndol - 2- &2 SEP 1006
hydrochl oride The title conpound was prepared as described for Exanple 86
‘using 3-[5-(norpholin-4- -

yl met hyl ) - 1- oxi dopyri di n-2-yl]-5-thien-2-yl-1Hindol -2-ol and phosphorus
trichlorideyg g bfigssbase was di ssol ved in chlorof ornf netha Edsloogt?‘ 1), and a
solution of HO in diethyl 20 ether (1 M was added untl acidic pH The
formed precipitation was filtered, waghed with diethyl ether and dried.
Yield: 9% of the title conpound as an yellow solid:"H NVMR C (DVMSO d6, 400
MHz) S 11.10 (br s, 1 H, 10.55 (s, 1 H), 8.21 (s, 1 H, 8.02-7.90 (m 1

ljl), 7. 85 Tz, 621)(698 2860, éé{)%hﬂ&)n(m)lam 10 (mA5HY 436-385Y m 12 ) , 2471 (18 (g,
= S

. 405 tonsm 3930 ason Bl By 52 By MsBsblSsadelin,
316305(m 2 H; M5 (ES) ms 392 (M+1). Exanple 88

5- (2- Furyfs 3- 1§P_|3%m)rphol i n-4-vl met hyl ) pvridin-2-vll-1Hindol - 2- ol

hydr ochl or]?’ﬁ‘g' e title corrpound was prepar ed as described for Exanple 86
usi ng 5s ( B-faBigh -5-nitro-1H-indol-2-ol
(morphol i hyl ) - 1- oxi dopyri di n-2-yl]-1Hindol -2-0l. Yield: 6% of
the titl q%‘é‘n%%ur’lrgtﬁ as an yellow solid: "H NVR (DVSO d6, 400 MHz) S 10. 26
(br s, 1 Hhe tifl@cdntpour{dswas brelphred 8.d2@rikes, forExkinple 85 G@ng/s-Bodxindole akd) , 7. 83-7. 71
(m 2 'S =, & 0310 82853

PCT/ SE03/ o’o%@g bgf’&“’ qr&hlgr?"yﬁjj%% ’ﬁg‘gf"éylgé “Zea’ygpépeﬁ)”"e 3’085"%\0‘?5 ‘Ca

4, 31 4 10 gehqolLﬁnnH)smglithl@fO&n&Etl'(am (224 the 6u®5g@eﬂﬁtl(lm0nﬂ)oh{)qasﬁle39 '3i 26 (m

13’ Br orm % q%ﬁ@e(tcﬁ)q_%moer a |%§)7I8%rl )gﬁ?fsgm)(/tfrlsa};rl ‘})%gHm tro-IHin

dol - 2- ol Ihyd7.8¢ th, AriDAB 10Tlde/ ¢ 9 He.d HoInpblimnd HyeldS0ur, épérléz;MQB Xsderi bed for
Exanpl e 55 gsing 5- ni t r ooxi ndol e and :

1- 1-[ (5- bronp- 6- chl oropyri di n-3-yl ) su] f onyl ] - 4- rrethyl pi pera2| ne.

Puri fi cat ilda besa was disdo]vedin chletofasm|andineated iwiil) Sovh I6H tafdintidl erbarhiBigol , (8:2), as
L hg ?gu(egﬁhy%morﬂ)@%ag Hr‘iéd%z %E@éﬁlipélry@élh"z&%ﬁn?;g AR o aimwﬁhéﬁm 3, 400 M)
1H), 7. 9%( rppn_liagum? Yigdh oz, 1H) , 3. 12(m 4H) 50(t J= ’5Hz 4H),2.26(s, 3 M

Example 90

ridin-2-vl]-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 (Dz0, 400 MHz) 7.87 (s, 1 H), 7.64 (d,J=9
Hz, 1H),7.55(s, 1 H), 744 (d, /=9 Hz, 1 H),7.29 (d, /=8 Hz, 1 H), 7.07 ('d, J=8Hz,1

C H), 4.15 (s, 2 H), 4.06-3.85 (m, 4 H), 3.41-3.26 (m, 4 H). -
Example 91
»  2-Hydroxy-3- iperazi ridin-2-y1}-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 chlorofonn/methénol/conc. NH;(aq), (76:23:1), as the eluent gave the title

| conipound 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 base was dissolved in chloroformand treated with 5 MHC in d'%?ntslwlmﬁ
ether. The hydrochloride was dried in vacuo and-recrystallized froom

nmet hanol to afford of the title 15 conpound. Yield: 9.5% Exanple 90
3-f5-(Mroholin-4-ylnmethyfp)ridin-2-yll-5-(trifluoromethyl)-1Hindol-2-ol
hydrochl oride The title conpound was prepared as described for Exanple 55
using 5 20 ¢ bddesses onet hyl oxi ndole. Yield: 8% 'H NI\/RA‘(Q&QMO%&Q MHz) 7.87
(s, 1 H, 7.64 (d, J=9 Hz, 1 H, 7.55 (s, 1 H, 7.44 (d, j:9 Hz, 1 H,
7.29 (d, J =8 Hz, 1 1-1), 7.07 (d, ko= 8 Hz, 1 H), 4.15 (s, 2 H),
4.06-3.85 (m 4 H, 3.41-3.26 (m 4 H). Exanple 91 25 :

2- Hydr oxy- 3- 15-f (4- et hyl | pi perazi n-1-yl ) sul fonyl | pyri.din-2-vl

}- 1H i ndol gr fireCamprng:t'HiINMR Mg Moo nree s Ther &i g 1 £edRoUEd 10ves prepar ed
as descri bed. for an&l}e 55 usi n_? 6- cyanooxi ndole (1.5 eqﬁ and

1- ( 6- chl or Gl -6 (31 80 FH5 2D 4T RehF HHp iRz T-#eld( 1= 8Fa; 1 Hedé3i bed i n:
Thunus L. (s, AARalses d7ar Mas s¥h 33y es, Fiansas 886m 2972.08285 &9 41803) -
Purification on a silica gel 30 columm using chloroform nmethanol /conc.
NH3(aq), (#87633H): as the eluent gave the title conpound as the base.
The base was di ssol ved in acetone/chloroforn methanol and treated wth 5
M HC in diethyl ether. The hydrochloride was dried to afford 24 ng (5.1%
yi el d) 2 2Exgmpledhs WO 03/ 082853 PCT/ SE03/ 00508 80 of title compound: 'H

NVR ( DMSO- g (1- Bl p Midhiin @ -vivhe 1) 652-hddrblly- 5-ditro Q@-if fol-3 4 DhfkotindMidel (s, 1 H),
8.62 (s, 1M, 7.8 (s, 2H, 7.73(d J=8H, | H, 7.38(d J =28 H,
1H, 7.23%@%, 3.81-3.67 (m 2 H), 3.57-3.38 (m 2 H), 3.22-3.05
(”} (2 H)h l?o Q?usaen&gn 6ﬂ&hy2?-[‘ﬁ-hydao&y-3%itfo€IH-&dbi)B-ylﬁlidﬁﬁaanﬁ)dleo1?2, 0.300I | N
1- Et hy r.ol | di n.2-vfinet -6-(2-hydrqoxy-5-nitro-1 H.ndol -3-vl)nico

e B TGt Y S sl T o e ¥ mkole?

6- ( 2- hydr oxynoB-and the mrAtbde wackoble@toyll Cnindatainapen di@phag Trited@ o mmol) in
toluene (5, .30 G % FrveRiReNOIRD Whs diad JYhRY uGhd #hGnb 48 M0 0. 61

reaction was heated to 70 °C over night. The reaction was gquenched with water and an

aqueous saturated NaHCO; solution and extracted with chioroform. The combined extracts

is  were dried (NazS04) and the solvent was evaporated in vacuo. The residue was purified on
a silica gel column using chloroform/methanol/conc. NHs(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 methanbl/chlorofonn and
treated with 5 M HCI 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 (D-0, 400 MHz) 8 7.65 (s,
1 H),742(d,J=8Hz, 1 H),7.32(d,J=8Hz, 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-( Z-Hvdroxy-S-nitro—lH-indol~3-vD-N~( 2-morphplin-4-vlethvllnicotinarm'de

hvdrochloride
. 30 Starting material: 4-(2-aminoethyl)morpholine. The formed hydrochloride was

recrystallized from methanol. Yield: 4.1%: 'H NMR (D,0, 400 MHz) § 7.70 (s, 1 H), 7.52



mmol ) and the m xture was cooled to .0 C under a nitrogen atnosphere.
Trinmethyl aluminium (0.6 nL, 2 Min hexane, 1.2 mmol) was added 7dr $EPiisfe
during 5 mn and the reaction was heated to 70 C over night. The reaction
- was quenched wi-th water and an = aqueous saturated NaHCO3 -sol ution and
extracted with chloroform The conbi ned extracts u were dried (Na2SO4) and
the sol ventwyasosgeaporated in vacua The residue was pugdfd &930% a silica
gel col um using chl orof or i met hanol / conc. NH3(aq), (80: 1 as the
eluent. - Fractions containing productgwere collected and evaporated in
vacuo and dried at 25 Cin a vacuum cabinet over night. The residue was
di ssol ved in nethanol /chl oroformand treated with 5 M HCl in diet hyl

' e; her . lThe(d)yelrgqcﬂ;lalwdle (@S i, efﬂnlmg\(aqglg m(aimmza%?as 71 gg%zyi el d)
of title co ara i s
IH),7.42(d7 Mﬁi[@ﬁn@ d‘p‘%)‘éagi”fg«)(m%)@%/%%%?méﬁ%s(d J=9 Hz, | H),
6.53 (d, J: 3.66-3.52 (m 4 H), 3.49-3.41 (m 1 H). 3.13-3.02
(m 2H), H§416(m 1H), 2.05-1.88 (m 2 H), 1.87-1.76 (m 1 H),
1.26 (t, 3“7"] 25-The foll owing Exanpl es, 93-97, was prepared as

descri bed f.q2- Higirages- emeém indEx-A 7S BB yIBN-( bl piporiiiBa il éctindmide

H i ndol - I - nor phol i n-4-yl et hvl ) ni coti nam de hydrochl oride 30
Starting n&%ﬁ’-ﬁa‘&i 4-(2-am noet hyl ) mor phol i ne. The formed hydrochl ori de

was recryStaaink imeedalf I- mamaytet trartglaming)peddind  TheGorméd-h yNidch1 6l Gyas 400 MHz) 5

e o W%g%éﬁ(ﬁgaﬁgoggogg%ﬁ KCR

H),664(dJ: 1H) 405 3.75 (m 4 H, 3.65-3.62 (m 2 H,
50-3. 20 M bb - Exarrple 94 s

- (2- Hydr oxy- 5- n|tro 1H i ndol - 3-vl ) - N-rrethyl N- ( 1- net hsl pi perl din-4-vl)nic
oti nam de SN2t yradidime lhylpipe O Oy pyridin-2-yl}-1H-indol-2-ol

1- net hyl - }g hm{b@m no) pi perl di ne. The formed hydrochl oride was :
recrystalllze rommethanol. Yield: 3.3% Ms (ES) mlz 410 (M +1). ro
Exanpl e 95 Starting material: 4-(1- pyrrol:dmyl)plpendme The formed hydrochloride was

S Nitro-3- A5y dbiflzeR Yok Ohdughhdl: Vil QhBeNs hnTd el Y EQURRB kRS kah n-2-yI) - 1H-i
nao
15 (MY, 1), 298 (6), 282 (7), 207 (5), 174 (14), 154 (17}, 124 (17), 110 (100}, 98 (75), 84_ (26),
70 (61), 52 (23).

Example 96

13-5-nitro-1H-indol-2-ol

20 hydrochloride
Starting material: 3-(dimethylamino)pyrrelidine. The formed hydrochloride was.

(: recrystallized from methanol. Yield: 1.5%: 'H NMR (DMSO-d6, 400 MHz) 8 11.22 (s, 1
| H), 8.50 (s, 1 H),8.29(s, 1 H),8.04 (dd,J=9,2 Hz, 1 H), 791 (dd,J=9,2 Hz, 1H),7.73
(d, J=9Hz, 1l H), 7.05 (d, /= 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

-5-nitro-1 H-indo]l-3- lnicotinémide .

hydrochloride
30 Starting material: 3-(dimethylamino)pyrrolidine. Yield: 3.2%: "H NMR (D0, 400 MHz) §

7.85 (s, 1 H), 7.60 (d, /=9 Hz, 1H), 747 (d, J=9 Hz, 1 H),7.36 (s,.l H),6.84 (d,7=9



hydr.ochl oride Starting material: 4-(1-pyrrolidinyl)pi perl di ne. The fornmed
hydrochl ori de was recrystalli zed fromnethanol. Yield: 5.2% I\/BNﬁEP 1500
eV) mz (relative intensity) 435 i5 (M, 1), 298 (6), 282 (7), 207 (5),

174 (14), 154 (17), 124 (17), 110 (100), 98 (75); 84 (26), 70 (61), 52
(23). Exanple 96 3-(5-113-(Di net hyl am no)pyrrolidin-1-yllcarbonyl I ‘
vvri di n- 2- & &rokissy o- | H-i ndol -2-ol  zo hydrochl ori de St@ydebirgsogat eri al :

3- (di met hyl ami no) pyrrolidine. The formed hydrochl oride was recrystallized
fromnmethanol. Yield: 1.5% 'H NVR (SO d6, 400 MHz) S 11.22 (s, 1 H),
8.50 (s, 1 H, 829 (s, 1 H, 804 (dd, J =9, 2 Hz, | H), 7.91 (dd, J =
9, 2 Hz, 1 H, 773 (d, J =9 H, 1 H, 7.05(d, J =9 Hz, 1 H,

4. 05 3 83 Hml 1, Gtﬁ4(d3182}13,.17ﬂ),4.51-420m,,1B),6.67-252 On,24) BB8-2.7Hm, 62. 80 (br s,
6 : Ovﬁlagé?_l 2.23-2.10(m 1 H. Exanple 97 _
N-12 r(n _) thethyII- -(2-hydroxv-5-nitro-I Hindol-3-vl)nic
oti nam de hydrochl oride so Starting material:

3- (di net hy E%H %{pyrrolldl ne. Yield: 3.2% .'H NVR (D20, 400 MHz) S 7 85
(s, 1 H, 7. % 9 Hz, 1H) 747(dJ 9 Hz, 1H) 7.36 (s, 1 H,
6.84 (ds Jo-2-Bvdioxy-1 266 { P CYERHENGCO 08 Rharate H),
664(dJ M- at 2.88-2.77
ot A iolg%d?‘zoé %‘X‘@,_ﬂ% h?f%rf?%% é‘Eﬁ&Q 1(4”%% g'%)mc&m%% (i’OOJrEg, 6%‘1 o in

6- ( 2- Hvdr o%pyrﬁlildlntlrﬁ-ems‘llammdl 5Bix)wy3hﬂa(eQat|ol998Elmdﬂ%ecnveyﬂebfbh%l) ni coti nami de
fumarate t yl)nicotinate
(200 g, Arl'%%%ﬁqu‘asggol&itg'ydolr’n?gfx% dﬂ%@%@;ﬂ[uga Wltfx gr%mln ele?i'd fﬂg%leoué) was heat ed
at 120 C |W11@0@P6§féﬂ3%é§@é@d Progxtrpetion WlthTHéfofﬁﬂ%tTJF@h%a%W@QWEféedo room

(enrper a} ur SidaMbofhtel it @a@u&"@&rﬁhe‘é@&x% adlida M -GS sol ution of NaHCO3
ol | owed by extraction with chloroform The phasés were separ at ed io and

evapor at edhiqefpay/methamiisans NEs(e@od 0 H5: &)k pY theduegbsave & Baks Tlsyisld) of
chl or of or nﬂlaﬁﬂJ@ﬂ@bdrﬁqmﬁeBﬂéé(ma)aase@vﬂag)&bnléseam'ims fuphSratel@l &cban tgave 90 ny

37% vyield
( °y Le procedure described for Example 103: MS (ES) m/z 396 (M* +1).

15 Example 99 ,
| 3-{5-[(4-Methylpiperazin-1-yl}carbonyllpyridin-2-y!}-5-nitro-1 H-indo]-2-o] 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
eciv) and benzene as the solvent. The crude product was purified on a silica gel column
20 using chlorofonn/methano]/conc NHg(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

25 The title compound was prepared as described for Example 98 using ethyl 6-(2-hydroxy-5-
cyano-1H-indol-3-yDnicotinate and 2—pyrrolidin-1-yl-ethylamine. Yield: 13% of the title
compound: "H NMR (on the base, CDCl,, 300 MHz) 8 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), lSO(brs 4 H).

30

Example 101



the title conmpound as the base. The base was converted to the fumara e

salt according to the procedure described for Exanple 103: M ( §) @%

396 (M +1). is Exanple 99 3-f5- f (4-Methyloi perazin-l-yl)c arbonvl| pyri

din-2-yl) -5-nitro-IHindol-2-0l fumarate The title conpound was prepared

-as. described for Exanple 92 using ethyl 6-(2-hydroxy-5- nitro-

| Hi ndol - 3-ywh hipset i nate (1 eqv), trinethyl alum ni umlgélr, Vdosos

N- et hyl pi pearzine. (2 eqv) and benzene as the sol vent. e crude product
was purified on a silica gel colum 28 using chlorof orm rret hanol | conc

“ NH3(aq), (100:12:1.2), as the eluent. Yield: 69%of the title conpound as
t he base. The base was converted to the fumarate salt according to the
procedur e dasQyartvedhfdegxy X hgul-8-yhAB melvia-N-ES) yrigfidin-3 82t Whiridine-Exanpl e 100
6-(5-Q/ano-2l-h d.ro v-l i.ndol -3-yl)-N-(2-pvrrolidin-I-ylethyl)nicotinam de
f umar at e Zéw%ﬁﬁ—ég—ggﬁ%und was prepared as described for Exanple 98
usi ng et hyITon (CB-CWGH’mmyelﬁefSGymmh&tHd(izcﬂ)ﬂng,a Himmélriaty, mat e and
2pyrroI|d -eth e, Y|ed he title ound: ' H NWVR
(on the badk™ %(Sgg’?v&z %"‘“P%‘ (éf tlsémg?j) gg% A 2B,

. 8. 18 7. 86 @mtuﬁvlal}suﬂzdﬂﬁefmhﬂwl(elnaaftélrék@hlonﬁzvgﬂstr(yﬁzv (3-pwrdlidizl- 1 H), 6.55 (s,

2 2 Sep 2088 S0 BP O B s Bk efaithe TR rcboh e 2P € 01

6- ( 5- Cvano-h2atdihatl i XC-forH-H and@ﬂenBHWe)iw\bmbtblngdm npature. An aqueous

pyrrolidin. : n

i ce-cool ed SAstor u?%dc?)'}r;doép Mgd %Og%)rs]\yglag&?%%ﬁ @Mgrrp%g% )ﬂfacggwﬁl

di met hyl f-oetwpirceiete.(The mtg)mmet@sm@cjcds@mm 4myl gnriifebd of @ Gilipgygel dolSnmmol ). The
eactio f

L5 orD. naslh o Re YRR BbL e e 8D, G F.05 UB0S85H 8l e s T 1o (303

- g, 1 mmol yolvats veedekyvdporaliidn v esae tridghe méﬂeuwaestmé oviyagheid ety] at8@e.C for 1 h

and then alhaupgdn @8%lvct190 ) 0 08 SRR T I confiBuAAK BUse. PRIALAL €0

solution o d ‘and the tR@ase was exfracted

with f et hyisscheding rofqrﬁémeih@ahwes triaies &vithBS| trdicthy] etRpraseg thaide purified on
a silica gebmcRhdMS (ES) m/z 426 (M* +1).

15

Example 102
6-(5-Cvano-2-hvydroxy-1H-indol-3-vyl i i ridine-3-sulfonamide

fumarate »
The title compound was prepared as described for Example 101 using 6-chloro-N-[2-
20 (dimethylaminb)ethyl]pyridine-3-sulfonamide and 5-cyanooxindole. The crude product
was purified on a silica gel column using chloroform/methanol/conc NHa(aq), (100:10:1),
i as the eluent followed by another purification on a silica gel column using |
( chloroform/methanol/conc NHa(aq), (100:7:0;7), as the eluént. The base was converted to
the fumarate salt according to the procedure described for Example 103: Yield: 20%: MS
25 (BS) m/z 386 (M" +1). '

Example 103

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 chioroform/methanol/conc NHs(aq),



+ f 10 using chl orof ono/ et hanol / conc NH3(aq), (500:35:3.5 to 500: Z% ﬁ)mﬁ
-as the eluent. The F solvents were evaporated in vacuo and the r% g é
was stirred over night in ethyl acetate, filtered and dried to give 160 ngy
(38%yield) of the title conpound as the base. The base, dissolved in

chl orof orm net hanol, was treated with HCl in diethyl ether to give the
title compan@dssdS (ES) mz 426 (M +1). 15 Exanple ano- 2- h
ydroxy- | Hi ndol-3-yl)-N [2-(dinethyl am no) eth y ¥%%Bﬁnkémgv

pyridi ne-3-sul-fonam de fumarate Thegjitle conpound mes prepared as

descri bed for Exanple 101 using 6-chloro-N[2- 20

(di met hyl am no) et hyl ] pyri di ne- 3-sul fonam de and 5-cyanooxi ndol e. The crude
product  Wae0: pul)i dsitiecthent: MSIES) /a4 piaM’ GQ). TAAbasS wikGlissolved in chloroform

chl or of or I/co c. N 10Q:.10: e el uen ol | owed by
anot her ptrﬁrgrﬁ“?a r%hadﬁ (%1"’?%"%%&175&“@8}5%%%&?‘?@“0a il led.

chl or of or nbieylregiro(20 odr) evatNiddé¢dumy the(fa@@d Brebipitate warSilkdee aed diiedhio.givehe base was
convert ed the f te the procedure described for
Exanpl e 10 e“‘VCOf“BmH‘gB’E)%dr\)@%aé?@%%’igrmﬁ (M +1). Exampl e 103

645- Cvano- 2- hvdr oxv-

| H i ndol - ggxll gihz (di met hyl am no) et hyl ] - N-ethyloyrldlne 3- sul fonam de

fumarat e I'tle corrpound was prepared as descrl bed for Exanpl e 101
usi ng 6- ch:@ far-u: ’ i ) s i ~ ge-3- sul f onam de-
and 5- cyarg Xl.nde arg’ge cr ude pr oduct was purr fi ed on a silica gel

.col um us met hanol / conc NH3(aq), 2 2 SEP 2006 WD 03/082853
PCTI SEO3/ OUSG)Qe anpoellws:pﬁmr)ﬂd asglgscripral fel Erample I0BusfES)chinteN4(114 (M +1). The

gase was ogt@gpghxﬁdnb@n&%prp?aam? srléoﬁarﬁrhé e@%ﬁ%!&ﬁ&q@é %mg and fumaric

cid dissol i n methano (20 nmL) was
added and Brofect vy muEfiogon e sihra gl @lmusmercblero&mn@wdla@nlrcw Nigaghve the title

conpound. (Yoce1sdl )l A%he Mend FR)d: 58%: M3 B Mrrvbb vb+ BXAHIBLE whOénverted

to the fumarate salt according to the procedure described for Example 103.

is Example 105
2-Hydroxy-3-{5-[{4-methyl-1 4-diazepan-1-yDsulfonyllpyridin-2-y1 }-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
Q : salt according to the procedure described for Examnple 103.

Example 106
2-Hydrox
The title compound was prepared as described for Example 101 using 4-[(6-chloropyridin-

11-1H-indole-5-carbonitrile

3-yD)sulfonylJmorpholine 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 cornppund. Yield: 44%: MS (ES) m/z 385 (M +1).

Example 107



6- (5- Cyano-2-h ydroxy-1 Hindol-3-yl)-Nf
(1-ethvlpyrrolidin-2-yl)nmethyllyyridine-3- sulfonan de funarate ﬁ%ésgfg%é
conpound was prepared as described for Exanple 101 using 6-chloro-N-[(1- O
et hyl pyrrolidin-2-yl)methyll pyridi ne-3-sul fonam de and 5- cyanooxi ndol e.
The crude product was purified on a silica gel colum using

chl or of or myesshesaed / conc NH3(aq), (100:18:1.8), as t he ﬁﬁﬁ% Yi el d:
50% MS (ES) nhz 426 (M +1). The base was converted to t umarate salt
according to the procedure descri bed gkor Exanple 103. is Exanple 105
2-Hydrox y-3-4 5-f (4-nethyl-1.4-di azepan-|-yl)sulfon yllpyridin-2-vl
}-1Hindol e-5- carbonitrile funarate The title conpound was prepared as

described 1.98-[(Ex ek - Ul ihgli- D3-thiazol-4-yl)- 1H-
3-yl)sul fonyl]-4-nmethyl -1, 4-di azepane an - cyanooxi ndol e.

- e crude
pr oduct ma%Lgéu%Qﬂlﬂmﬁ@Q%n a silica gel colum using

chl or of or n’tmmhamﬂ;duﬁ@wss N}_ﬁ{eaea des&r{b@cpfoi]-éxa;npﬁ:)wl 88ing {-16-cAbMEYHdin- Yi €l d:

50% MS (ES). m.z ase was converted to the funarate salt
accor di ng %asttUH%"yar“o@étHﬂP'@efa?é%céF?SHéﬁd i E DR S aleg Bharpgceuigues 106 u |
2- Hydr oxy - Brah&rise 7R 83| 197-2®sydn&51(i el 1) R3Lthi 10k - Y bldihditol2pdiake-25- car boni tr
|Ie The title cogﬁoung ﬁPFg red.as ﬂescrlbed for Exanple 101 using

4-[ (6- chl o™Gp}EiCTIdRPTogus) s 3 5P BHGPIHBUSKY 5- cyanooxi ndol e. The
reacti on nihdrofoen/ihetiarUeinc Net ad)i (st 3:0/8ta€ the alnehtI The bak Iwae BiksIvaeine evapor at ed
i n vacuo. t s . added and the m xture was, K fil e
nat eri al oré\efé?\f?%&hwog W%\X/g‘fvév‘fdnﬂg’fﬁ'é%%ﬁhﬁm\é}?ﬁf}lu“%fé[ﬁﬂ’ e%Ee%fir ]I[hyl 30
et her to gMy.&itltheS58 df kte tideo ngyapemet: MBS (EB thtvz 470M'NS). (ES) mhz 385 (M#+1) .
Exanpl e 107 2 2 SEP 2006 WO 03/082853 PCT/ SE03100508 85

{5[(4 Met hyl pi perazi n-1-yl)sul fonyl] pyridin-2-yl}-5-(2-nethyl-1.3-thiazo
| - 4-vl) - 1HExampdeo1082- ol hydrochlorlde The title conpound was prepared as

descri bed 4 i 1)-1H-indol-2-ol
3-yl)sul fonyl'T-4-me pl pé€razi n escriped In: . hal es

Phar maceutfugaste 5 Francai ses 1977, 35, 197-203) and
5- (2- met hypyekd e ddioBgPd ashraphoka ds d%sc‘#x'bgtVfo Bxafiptel 1091 Qding2r-[(6-chloropyridin-

15 3'-yl)sulfonyl]—4-methylpiperazine (described in: Thunus L., Annales Pharmaceutiques
Francaises 1977, 35, 197-203) and 5-(1,3- thxazol—4-yl) -1,3-dihydro-2H-indol-2-one. The

crude product was purified on asilica gel column wvsing 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: 8% of the title compound: MS (ES)
0 m/z456 (M* +1). '

| ( Example 109
- 3-{ 5-[(4-Methvylpiperazin-1-vlsulfony]

The title compound was prepared as described for Example 101 using 1-[(6-chloropyridin-
35 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
NH;(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-1H-indol-2-ol hydrochoride




one. The crude product was purified on a silica gel colum using

chl or of or m net hanol | conc NH3(aq), (50:3:0.3), as the eluent. The a8 m\ﬁs
di ssol ved in chloroforn methanol and converted to the hydrochl oride salt
using HCl in diethyl ether (1 M. Yield: 35%of the title conmpound: MS
(ES) mz 470 (M +1). Exanple 108

3- {5-r (4- Metdwslosdsger azi n- 1- vl ) sul fonyl ] pyri di n-2-yl'} - Sdrkedndodds azol - 4-yl ) -
1Hindol -2-0l fumarate The title conpound was prepared as described for
Exanpl e 101 using 1-[(6-chloropyriding is :
"3-yl)sul fonyl] -4-net hyl pi perazi ne (described in: Thunus L., Annal es

Phar maceuti ques Francaises 1977, 35, 197-203) and

5- (1, 3-t hi @aebusgenyiby eflso@ud ihplle (G0Zbidiseekddn-ia o, /0048 FhELS Mmimblgdge-pr oduct was

rified on I.ica qgel I i ng. rof orm anol /conc NH3(aq),
](miOIO: I7: 0. 7??3%%@“{%“ ﬁﬁgﬁﬁdﬁ%yﬁ%@%@@%gﬁ aéige ‘{%mfrﬂc’é‘”\dﬁlﬁar at e galq%
accordi ng (0185 ghie0dpnacie dhe e)ndeﬁmmubewhs‘smfedEwminatbeaterﬁﬁeﬂhﬁh an@% of . t he.

51 (4 et noTOPar oot SRS ORRUE SyHioa G B i) wad ddea. e

}-5-(1, 3- oreaﬂm{g-rEacmbn) mikidrd walgtizeéd-fad 30 ni’inﬁestalt njoé’(l:(b!ﬁrmampﬂem)a@hqor epared as
descrlbed f u or Opy.r

3-yl)sul f oM e]“ “A’fls qr‘i’c%mlvﬁceura 5%‘?%%&% g‘éaé?f?}”?)sepdlgy do"ﬁsmca§e] COIUImAnnal es
Phar maceur umg@ﬁlofﬂfqm@mtlmsl #9:1Yas tBLelueitQiffoRDP)theMdxide product. The N-

5- (1, 3- oxagQhs éas\{ilsgo'l\;led‘?’ t'f:iﬁ'lcj;l f%?(z%h':)'a djﬁhfpélpopﬁtlpnt}mr?deﬁ %?%2@6 oduct was

purified on a silica um1 usi'n conc NB3(aq),
- (100: 10: 1) mmah wahadded. ﬁtmteaﬁl@hhmmdwwtltrﬁdﬁouii(hrmn@nﬁ(??C@ﬂMdd bacet ate. Yield:

g% of the chliloh wmqpsqagsﬁs sé\/@a&(ﬁﬁm@%ofaﬂan G dehdryc 30 Exagmgh e 110

-r5(Nbrp olin-4 ) pyridin-2 5-ni - ol
hydr ochl or {NaeSQ) @dsercerzm to wyllemms:gasyhmtmasacy@/e@@swlcs@el CPlyma

suspensi onygfy cﬁmwf&mrhmamdeoﬁﬁgt%wmﬁtn@ ﬁbwmgmqozﬁlel%&tmleg, 1.19 mol,

pre- washed with hexane) in or mam d was added
5- ni t r ooxi FERFPENd 3¢ e {85 ﬁeaﬂanaa”%hﬁslﬁ Thase {19rmgQ0 safnalﬁéfawas stirred for

5 mn at | QeBtERRREAIHE enléHiE/methanol, (1:1) and treated with 1 M HCI in diethy] ether
15 at0 °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-dé,
400 MHz) 8 11.23 (s, 1 H), 10.83 (br s, 1 H), 8.36 (s, 2 H), 8.10 (dd, / = 10, 2 Hz, | H),
7.94(dd,7=9,2 Hz, 1 H), 7.87(d, /=10 Hz, 1 H), 7.09 (d, /=9 Hz, 1 H),4.34 (s, 2 H),
- 402(d,J=13Hz,2H),3.77(t,J=12Hz,2H),3.38 (d,/J=11Hz,2 H),3.14(d, /=1 0
20 Hz,2H).

(' . PHARMACOLOGY
) Determination of ATP competition in Scintillation Proximity GSK3f Assay
' GSK38 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—AIa-Gly—Ser(POst)—Pro-Gln-Leu
(AstraZeneca, Lund), was added at a final concentration of 1 uM 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% @3-
mercaptorethanol, 0.004 % Brij 35 (a natural detergent), 0.5 % glycero! and 0.5 pg BSAfZS
pl. The reaction was initiated by the addition of 0.04 pCi [y-MP]ATP' (Amersham, UK) and



2- chl or o- 5- (‘nor phol i n- 4-yl met hyl ) pyri dine 1-oxide (0.16 g, 0.7 rrrmizl %\ﬁg :
added. The s resulting reaction mxture was stirred for 30 m nutes IS @5
C (N2 atnosphere). The -solvent was renoved in vacua and the residual oil
was purified on a silica gel colum wusing chloroforn nethanol, (10:1) as
the eluent affording the N-oxide product. The N oxide was dissolved in

- chl or of or mW@oakdss;and phosphorous trichloride (0.385 gect&e8fvososnol ) was
added. The reaction m xture was stirred for 30 min at 60 C foll owed by 10
-extraction with an aqueous saturated gdaHCO3 sol uti on. The organic | ayer .
was dried (Na2SO4) and concentrated to a yellow sh red oil which was
purified on a silica gel columm using chloroforn nmethanol, (10:1) as the
el uent to giletslladDARR)at@4lycoedentyatiof oftlyeM eid dssay velompolidddi asfter he free base as
an yel | ow ' ' ‘ : I I in methyl ene
chl ori de/ mﬁ;z8 k%ﬂ%q %pﬁlalﬁéaﬁé%ﬁg?%ﬁ%ﬁta ﬁ@iGll\ll?ﬁll-l\@cf‘S tfrﬂﬁ%&gtb%&q ether 15 at O
C. The reseddittongf Ykl stppiselhiiasrcangioing f y EPTAWEY 1M AFF| &L foclitenX-490 t r at i on
and washed ' j s r 0 j etitle
conpound: 'anl—?/UNVj&niﬁtl%Mglg?mﬁloséhm Eg{o%f.g %m ?ag@%@)ﬁ)eﬁs%m%ha%ﬂr s, 1 H,
8.36 (s 2U|I@.,Afg:_r Qoq@@;ragioacti}g@yw@ 1;mig_ed|-i\\)1,aliqu?c_i gjptiélgﬁ;p,n cqunier §l459 Hy 1 H) ,
7.87 (d, JInferdBerdFrilud Wﬂllac)?Tl‘anlﬁ@t’ion‘]cuf_Vesgwé?’Zanaﬂyséd)b ritn Bffeak t%gre%idﬁ') ,  4.02
'(d, J =13 Hz, 2 H), 3.77(t, J =12 Hz, 2 , 3.:3'8 ?d, J =11 Hz, 2 H),
3.14 (d, Jusing GrapiPad Prsm, RSP ThedqariuoOnatstor Bras¢Hacilotptothe A TP

competi t1 OfhleflioREhithhds 8 bOfk RHQKIBhbonENE JogM) Assay  CSK3B

scintillation proximty assay. e conpetition experinents were carried
out in duplicate with 10 different concentrations of the inhibitors in
| ear - bpt t @R @1164i0f AdbeNiaRbRheR tedfdlstac, Finland). A biotinylated peptide
Ibstrate, ) o '
Bi ot i n- Al aMAPA- @ u- G u- Leu- Adprelinepsprgneaplipnig agidser ( PO3HR) - Pr o- @ n- Leu
(AstraZenegpralund), was addagyi@kdidnhbBadactiongentration of 1 Min an assay
buffer containing 1 nJ recaonbi nant human GSK30 (Dundee University, UK),
12 mM 30 nBPPhol i nepr opanes FFFEMEE LI EMVOPS) . pH 7.0, 03 nM EDTA, 0. 01%
- P- mercapt aret hanol , 0. 004 TadeBssine Tophdsphatdat ur al detergent), 0.5 To
- glycerol apd,0.5 g BSA/25 1, .The.reacti.on was initiated by the addition
of ~ 0.04%C E’F’%err)-%P} ATP (M‘ﬂﬁ&ﬂ?@ﬁl’é}“yﬁaﬁb 2 SEP 2006 WO 03/ 082853
PCT/ 5E03/ OGSR8 87 Glycogen synthase kinase 3 '

MP-Carbonate Macroporous triethylamonium methylpolystyrene carbonate

PS-Diisoprdpylethylamine ~ 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 aboat 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.



unl abel | ed ATP at a final concentration of 1 Mand assay vol une of 25
After incubation for 20 mnutes atggoomtenperature, each reacti &r‘Z&H’sZﬂﬂB
termnated by the addition of 25 | stop solution containing 5 nM EDTA, 50
MATP, 0.1 % Triton X-100 and 0.25 ng streptavidin coated Scintillation
Pr oxi m'ty Assay (SPA) beads (Anmersham s UK). After 6 hours the

radi oactivity was determned in a liquid scintillation counter (1450

M croBeta Trilux, Wallac). The inhibition curves were anal ysed by
non-|linear regression using G aphPad Prism USA. The K. value of ATP for
GSK3Q used to calculate the inhibition constants (K;) of the various
conpounds, was 20 M m The foll owi ng abbrevi ati ons have been used: MOPS
Mor phol (fegfmapanesul fonic acid EDTA Ethyl enedi ami netetraacetic acid BSA
Bovin Serum Al bum n ATP Adenosi ne Triphosphate is SPA Scintillation

Pr oxi m flyAAdsspypund3ddriilzdagen synt hase ki nase 3 MP- Car bonat e Macroporous
tri et hyl anoni um net hyl pol ystyrene carbonate P5-Dii sopropyl ethyl am ne

N, N- (Di i sopropyl ) anmi nonet hyl pol ystyrene PS-Thi ophenol

3- ( 3- Mer capt ophenyl ) pr opanami d%erret hyl pol ystyrene 20 PS-1socyanate

Pol ystyrene net hyﬂﬁ) Fhat e sults Typical Kt values for the conpounds
of the present invefit reNn the range of about 0.001 to about 10, 000
nM O her val ues for i N_the range of about 0.001 to about 25 1000
nM Further values for K, ae |nOt he range of about 0.010 nMto about 300
nM 88 2 2 SEP 2006 CLAIIVB 1. A|_$orrpound of formula la: (R2), RLO H P
~R3) n

wherein:
5 P represents a pyridine or pyrimidine
R'is hydrogen; _
R?is selected from halogen, nitro, Cogalkylheteroaryl, (CO)OR4, trifluoromethyl, Cop.
salkylcyano, CosalkyINR'R®, OC,.6alkyINR‘R,
CosalkylCONR R, Cyalkyl(SO)NR'R?,

10 and a group X'R®, wherein X' is a direct bond,
R%is a 5- or 6- membered heterocyclic group containing one or two heteroatom, selected

independently from N, O and S, which heterocyclic group may be unsaturated and which

heterocyclic group may be substituted with one substituents selected from W;
mis 0, lor2;

15 R’is selected from Co.salkyINR'R®, Co.6alkylICONR'R’, OC;.galkyINR*R® and Cy.
5alkyl(SOQ)NR4R5;
nis 1or2;
R* is selected from hydrogen, Cy.qalkyl;
R’is selected from (31_5a1kleR14R15 , wherein R'* and R" may together form a 5-

20 membered heterocyclic group containing one or more heteroatoms, selected independently
from N and O; or R* and R® may together form a 4-, 5-, 6- or 7-membered heterocyclic
group containing one or more heteroatoms selected independently from N and O, wherein

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



wherein: 5 P represents a pyridine or pyrimdine Rl is hydrogen; Z%EiPSZUﬂﬁ

sel ected from hal ogen, nitro, Ce_6ajkyl heteroaryl, (CO OR4, - &

trifluoronmethyl, Co_ 6al kyl cyano, ~6alky1NR4R5, OCl _6al ky1NR4ARS,

Codal ky1CONRARS, Co- 6al kyl (SO2) NRAR5, 10 and a group X R6, wherein X1 is a

direct bond, R6 is a 5- or 6- nenbered heterocyclic group containing one

or two heteroatom selected independently fromN, 0 and S, which

het erocyclic group may be unsaturated and which heterocyclic group nay be

substituted with one substituents selected fromW mis 0, for 2; 15 R3 is

sel ected from Co_6al kyl NRAR5, Co. 6al kyl CONRARS5, COC1- 6alkyl NRARS5 and Co_

6al kyl (SO2) NRAR5; n is | or 2; R4 is selected fromhydrogen, C _dalkyl; R5

is selected from Cl, al ky! NR14RL5, wherein R14 and R15 may together forma

5 20 nenbémdgreieam Oospdiyilc definsdpnde aioR mgabresubstitindd yhatear searons

sel ect ed(;n pendently from N and O; or R4 and R5 may together forma 4-,

5-, 6- “P-4renber ed het erocyclic group containing one or nore

het er oakREeis R ealdad” hiad epene fdrya 57 66-Meaibedrdd, hewhedR1i0 grovdi dntaining

het erocyclic group may optionally be substituted by a group Y; 89 2 2 SEP

2006 amde ahBPoe eterpyiomissspleciad inderendedlyfreeN. R to R5 nay be substituted

by ope U : L el 4 d R1 wogether forma 5- or
ne?rbe&gannﬁgfaé%%n@§%@gm %&%Ctégio%%li %fq%en’ gné r ’E%r‘% P{ét er oat ons,

sel ect edriflnstepenyt niiflyorbietioly, ©5; nlembeRidtheteradyelit ?ﬂﬁpezad@nﬁhg/oﬁeel ect ed

from hal ogen, CN, OR16, O _6alkyl, _trifluoronethyl, trifluoronethoxy, a

5- menbd&eEratun.aeketed| ipdepgidangy dewn B, Mibich hetesocyslie @raygtragy opfomally be

i ndepen : ich heterocyclic group may optionally be

substi tg%%llt%f/é éﬁ?g}gg’dl \A@; Y is selected from oxo, hal ogen, C,.6alkyl,

Co_6al ky Brsylected GroNRItdRbdlogpheOydalkyM@falkylarile phenyl andCo_6al kyl aryl may

be ogti onald y, substituted wth ] ) .
1 NR™R"', phenyl, wherein the phenyl andCqgalkylaryl may be optionally substituted with

nitro, fluoromethyl;

R'¢ and R" are independently selected from hydrogen and C1salkyl or wherein R'® and RY’
may together form a 5- membered heterocyclic group containing one heteroatom, selected
independently from N;

15 as afree base or a pharmaceutically acceptable salt thereof.

2. The compound according to claim 1, wherein P is pyridine.

3. The compound according to any one of claim 2, wherein:

20 R’is CrealkylINRMR";
R*is selected from hydrogen, Cy.¢alkyl; or wherein R* and R’ may together form a 5- or 6-
membered heterocyclic group containing one or more heteroatoms selected independently
from N and O, wherein said heterocyclic group may optionally be substituted by a group
Y;

25  and wherein R™ and R” may together form a 5- or 6-membered heterocyclic group
containing one or more heteroatoms, selected independently from N, and O;
Y is selected from Cygalkyl, Cogalkylaryl, NR'*R", phenyl, wherein the phenyl may be
optionally substituted with nitro and trifluoromethyl. wherein R and R" may together
form a 5- membered heterocyclic group containing one , selected from N.

30



nitro, fluoronethyl; R16 and R17 are independently selected from idrog
and d -6a&yl or wherein R16 and Rl7gp may together forma 5- menber®d SEP 2006
het erocyclic group containing one heteroatom selected independently from
N, 15 as a free base or a pharmaceutically acceptable salt thereof. 2. The
conmpound according to claim1, wherein Pis pyridine. 3. The conpound
according to any one of claim2, wherein: 20 R5 is O _6al kyl NR14R15; R4
is selected from hydrogen, G._Galkyl or wherein R4 and R5 nay toget her
forma 5- or 6- nenbered heterocyclic group contai ning one or nore

het er oat ons sel ected i ndependently from N and O, wherein said

het erocyclic group nay optionally he substituted by a group Y; 25 and
wherein R14 and ng together forma 5- qr 6-nenbered heterpcyclic

gr oup 6om%¢qwmn ﬁecqsiim ¢ ahererfshigrd t0§e|vs§tetr@af‘lﬁaév¢@ﬁe:éﬁtlﬁ Nirom N,

and 0, P}e ;ﬁlﬁmﬂq{j GRS RO Bhd kP f& ?]ggbs S AR {\!ﬁl% dahenyl,

wherein t may he opti onal tituted w nitro and

trifl uohenwicihslic gvbep eontaiRing aedr Rivre hetyronteget sekxctedfindapeaddntly femb & ed

het er ocyc hc group containing one, selected fromN 30 90 2 2 SEP 2006 4.

The conﬁ%L d according to any one of claims 1 to 2, wherein P is pyridine;
R2 ig CN; R3 is Co_6al kyINRARS; wherein R4 and RS may together forma 5-or

6- -nenbered heterocyclic group containing one or nore heteroatons

sel ect ef. Tidepardad htgording o NalmﬁdwﬁereﬁlEAan'ﬂtié wayrEgather fmmar ding to claim

4, wherein R4 and R5 t oget her. forma 6- rrenbered ete C|IC ou
cont ai nRGsHE HErerprclc BEBoatTHRs 8o wapers herenemassIestsd TOFRRRIPEhG o

10 6. ApepRaHae Which is 2-Hydroxy-3-{
5-[ (4- net hyl pi perazi n-1 -yI ) car bonyl ] pyridin-2-yl }-1Hi ndol e-5-
carbonitrile; 2-Hydroxy-3 -[6-(2-m orpholin-4-ylethoxy)pyrimdin-4-yl] -1

FH1 ol 8 RS Rh00M ShichSs

2-Hydroxy-3-{5-[(4-methylpiperazin-1-yl)carbonyl]pyridin-2-yl }-1H-indole-5-
carbonitrile;
2-Hydroxy-3-[6-(2-morpholin-4-ylethoxy)pyrimidin-4-yl}- 1 H-indole-5-carbonitrile;
3-(5-{[3-(Dimethylamino)pyrrolidin- 1-yl Jmethyl } pyridin-2-yl}-2-hydroxy-1H-indole-5-

15  carbonitrile;
2-Hydroxy-3-{5-[(4-methylpiperidin-1-yl)methyl]pyridin-2-yl }-1H-indole-5-carbonitrile;
3-[5-(Azetidin-1-ylmethyl)pyridin-2-yl]-2-hydroxy- 1 H-indole-5-carbonitrile;
2-Hydroxy-3-[5-(piperidin-1-ylmethyl)pyridin-2-yl}-1H-indole-5-carbonitrile;
3-[5-(Morpholin-4-ylcarbonyl)pyridin-2-yl]-5-nitro-1H-indol-2-ol;

20  2-Hydroxy-3-[5-(morpholin-4-ylsulfonyl)pyridin-2-yl}-14-indole-5-carbonitrile;

as a free base or a pharmaceutically acceptable salt thereof.

7. A compound which is

2-Hydroxy-3-{4-[(4-methylpiperazin-1-yl)carbonyl]pyridin-2-yl}-1H-indole-5-carbonitrile
25  hydrochloride;

2-Hydroxy-3-{5-[(4-methylpiperazin-1-y)methyl]pyridin-2-yl }-1H-indole-5-carbonitrile

hydrochloride; |

6-(5-Cyano-2-hydroxy-1H-indol-3-yl)-N-[2-(dimethylamino)ethyl]-N-methylnicotinamide

hydrochloride;



3-(5-{ [3-(D nethyl am no) pyrrolidin-I-yl]nethyl
}pyridin-2-yl)-2-hydroxy-1Hindole-5 15 carbonitrile; 2-Hydroxy-3}% SEP 2006
5-1(4-nmet hyl pi peridin-1-yl)nmethyl]pyridin-2-yl }-1Hindol e-5-carbonitrile;
3 - [5-(Azetidin- | -ylnmethyl)pyridin-2-yl]-2-hydroxy-1

H i ndol e-5-carbonitrile;

2- Hydr oxy-3-[5-(pi peridin-1-ylnmethyl)pyridin-2-yl]-1Hi ndol e-5-carbonitri
e; 3-[5-(Morpholin-4-ylcarbonyl)pyridin-2-yl]-5-nitro- | Hindol-2-0l; 20
2- Hydr oxy- 3-[ 5- (nor phol i n-4-yl sul fonyl ) pyri di n-2-yl]-1Hindol e-5-carbonitr
ile; as a free base or a pharmaceutically acceptable salt thereof. 7. A
conpound which is 2-Hydroxy- 3-

L R P RS L AT Bl b S BAYLRG, Fb i fe -y AHaR! £ B G epen !
5-[ (4- ne{drpémibRgs;azi n-1-yl ) net hyl ] pyridi n-2-yl }-1Hindol e-5-carbonitrile
hydrochl ori de; L - _ _

6- ( 5- Cy aritydroxiy 3 oxpyredidind almethypymdin 2-yldil e indpleatrcarbpuitilg| ] - N- et hyl ni ¢
otinanige o gngthoride; 91 2 2 SEP 2006 2-Hydroxy- 3-{

5 (4- neYH9PBPHNeFazi n-1 -yl ) sul fonyl ] pyri di n- 2-yi

}-1H5i ngq{ﬁh&gyc_a—r{lsf{m-hfeitﬂﬁ-1,43&idﬁc§1ﬁhl1Oylbﬂ%yﬁ{)ﬁfdlﬁ12x¥1}3H—i1{d5te(-5lyr rolidin- |
-yl met hyl Z)pyr[dl n- Z-ﬁ%llp]'- 1 Hindole-5-carbonitrile ydrochl oride; 5
2- Hydr osaroanifre hydroghlokige:- 1, 4- di azepan- 1-yl ) net hyl ] pyri di n- 2-yl }- 1Hi ndol e

oty ar o £ (UL B piperdins s meby Ipysidiaad i mdRs S .
} - 1H i nggbenikrile Gaddochlotide;l € hydrochl oride; 3-{

5-[ (4- Met hyl pi perazin-1-yl)sul f onyl ridin-2-yl }-1Hindol - 2-ol
hy ([j§ och ﬁd,ﬁ?[@ﬁg,l\geﬂujpiperazin)—/l -%rl)sulfony}/]p;rri)gin-z-yl }- 1H-)1/ndoi-2-ol hydrochloride;

O Off O Bkl 41RO RSIAR W ubtbhstihy A LR T bz ) - 1 1 ndol - 2-0

6- Br onnhﬁirbgtill()gm;phol i n-4-yl met hyl ) pyridin-2-yl]-1Hi ndol - 2- ol

hydr ochl ori de; _ - L . _

5- Br oS 3pmocb-gRenphaling pimebrpyridiniZaylir18-ipdpl-2al hydreshlorids;

3/ or 0o B s aRe e ey Rpy i AP 2! BYostioitie- - car bon
rile 13-HhydoSecld-@iorgkeolin-4-ylmethyl)pyridin-2-yl]-2-cxoindoline-6-carbonitrile

15  hydrochloride;
3-{5-[(4-Benzylpiperazin-1-yl)sulfonyl]pyridin-2-yl }-2-hydroxy-1H-indole-5-carbonitrile
hydrochloride;
2-Hydroxy-3-(5-{[4-(3-methylbutyl)piperazin-1-yl]sulfonyl }pyridin-2-yl)-1H-indole-5-
carbonitrile hydrochloride;

20 2-Hydroxy-3-{5-[(4-isopropylpiperazin-1-yl)sulfonyl]pyridin-2-yl}-1H-indole-5-
carbonitrile hydrochloride;
3-{5-[(4-Ethylpiperazin-1-yl)sulfonyl]pyridin-2-yl }-2-hydroxy-1H-indole-5-carbonitrile
hydrochloride;
3-[5-(Morpholin-4-ylmethyl)pyridin-2-yl]-5-thien-2-yl-1H-indol-2-ol hydrochloride;

25  5-(2-Furyl)-3-[5-(morpholin-4-ylmethyl)pyridin-2-yl]-1H-indol-2-ol hydrochloride;
3-{3-Bromo-5-[(4-methylpiperazin- 1-yl)sulfonyl]pyridin-2-yl } - 5-nitro- 1 H-indol-2-ol
hydrochloride;
3-[5-(Morpholin-4-ylmethyl)pyridin-2-yl]-5-(trifluoromethyl)- 1 H-indol-2-ol
hydrochloride;



3-{5-[(4-Benzyl pi per azi n- 1- yI)squonyI]pyrldln 2-yl }-2-hydroxy-| H Z%&%W%E
-carbonitrile hydrochloride; q¥$xy 3-(5-{

[ 4- (3- et hyl butyl ) pi perazi n- I-yI]su onyl }pyridin-2-yl)-1 Hindole-5-
carbonitrile hydrochloride; 20

2- Hydr oxy-3-{5-[ (4-i sopropyl pi perazin-1-yl)sul fonyl ] pyridin-2-yl}-1Hi ndol
e-5- carbonitrile hydrochloride; 3- {

5-[ (4- Et hyl pi perazi n-1-yl)sul fonyl | pyridin-2-yl }-2-hydroxy-1

H i ndol e-5-carbonitrile hydrochl ori de;

3-[5- (Morpholin-4-yl methyl)pyridin-2-yl]-5-thien-2-yl-1Hi ndol - 2- ol
hydrochl ori de; 25

ﬁygirz OEE % }(Ijxédrl)x%g ?II mHol 3 ¥/ )%t(?%l&r&y rlindjf yle%n)X)lnkco%ilr_l'-aIInP e0| 2- ol

3- Br onoh%elﬂofmé hyI pi perazin-1-yl)sul fonyl |l pyridin-2-yl
}-5-nitro-1 Hindol-2-ol hydrochioride;

3-[5-( Néf(@ﬁbYdrﬂX)&Syllltn@ﬂHymﬁplﬁ iyBi Mgty 1IN-61-freettifipipenidinei Yiyiyotinamiided ol - 2- ol

hydrochhé elbw_? 2 SEP 2006 6-(2-Hydroxy-5-nitro-1
H i ndol - ’2 nmor phol i n-4-yl et hyl ) ni coti nam de hydrochl ori de;

6t(25 Wgrms%s %{su[ lMdﬂhﬂ@%ﬂplﬁeﬂ/dlﬁ'lb!ylb"@mb‘{llyt]ﬁkfﬁcﬂinfﬁeﬁi}'yl'ﬁlirﬂ%[ bdjin-4-yl)nic
oti nam de rochl or
5-Ni trothI{Dgﬁll[)(ldﬂpyrrol i din-1-yl pi peridin-1-yl)carbonyl]pyridin-2-yl}-1Hi

N b e AL DR wb%ﬁ"lg‘rd)%él?@| lephgyAIpyridin2-y1)-5-nitro-1 H-indol-2-ol
}pyridi By (zmm)m@e nitro-1Hi ndoI 2-ol hydrochl ori de;

6- (2- Hydroxg -nitro-1Hindol - yl)-N-(2-pyrollindin-I-ylethyl)nicotinand
e f umar &t(@-Hydroxy-5- mtro 1H-indol-3- yl) N -(2-pyrollindin- 1-ylethyl)nicotinamide fumarate;

(20 O B8-S SR BRI N s R ol Basbortd LY bt nam de

furra at e

6- (5- Cyar(s -Rrafiy Brigparoty= @] ﬁEMJN niHﬂf?E—U\hVJ dﬁrdl%uwfﬂ@chyl%ﬁrcﬂnélkﬂt hyl

) pyridi ne-3- sul fonam de hydrochl ori de;
5- [ (4- mewlfgpamideshygirachderide; 1- yI ) sul f onyl | pyr| d| n-2-yl }-1H i ndol e- 5-

gﬂ tSJ?Fl(z %@ﬂ%}r%ﬁpg ameﬁg’i 1yA[ Sls U?Rannyyl])%lyl/frofl&l]w rgi Iz}ylé 1(121ndo¥e55y-| -1,3-thiaz
ol - 4-yl yarbbhitrile@i@hardted] hydrochl ori de;
15  3-{5-[(4-Methylpiperazin-1-yl)sulfonyl]pyridin-2-yl}-5-(2-methyl-1,3-thiazol-4-yl)-1H-
indol-2-ol hydrochloride;
3-{5-[(4-Methylpiperazin-1-yl)sulfonyl]pyridin-2-yl }-5-(1,3-thiazcl-4-yl)- 1 H-indol-2-ol
fumarate;
3-[5-(Morpholin-4-ylmethyl)pyridin-2-yl]-5-nitro- 1 H-indol-2-ol hydrochloride.
20
8. A compound which is 2-Hydroxy-3-{5-[(4-phenylpiperazin-1-yl)methyl]pyridin-2-yl}-

1H-indole-5-carbonitrile as a free base or a pharmaceutically acceptable salt thereof.

9. A compound which is 2-Hydroxy-3-[5-({4-[2-nitro-4-(trifluoromethyl)phenyl]piperazin-
25  1-yl}methyl)pyridin-2-yl]-1H-indole-5-carbonitrile as a free base or a pharmaceutically

acceptable salt thereof.

10. A compound which is 2-Hydroxy-3-[5-(morpholin-4-ylmethyl)pyridin-2-yl]-1H-
indole-5-carbonitrile as a free base or a pharmaceutically acceptable salt thereof.

30



3-{5-[(4-Met hyl pi perazi n-1-yl)sul fonyl ] pyridin-2-yl}-5-(1, 3-thi az%l -4-Fyl ﬁ

1H-i ndol - 2-ol fumarat e; 9 2 SEP' 1006

3-[5-(Morpholin-4-yl met hyl) pyri di n-g-yl ]-5-nitro-IHindol -2-ol

hydrochl oride. 20 8. A conpound which is

2- Hydr oxy- 3- 15- [ (4- phenyl pi per azi n-1-yl ) met hyl | pyridi n-2-yl) -

1H i ndol e-5-carbonitrile as a free base or a pharmaceutically acceptable

salt thereof. 9. A conpound which is

2- Hydroxy-3-[5-({4-[2-nitro-4-(trifluoronethyl)phenyll pi perazin- 25

1-yl I methyl)pyridin-2-yl]-1Hindol e-5-carbonitrile as a free base or a

pharmaceutically acceptable salt thereof. 10. A conpound which is

2- Hydr oxy-3-Lhs Iﬁﬁﬁi DY oA M T o e

i ndol e- Eyc‘grc %%Ré%‘?fe}ﬁgsm%ﬁ ree hgys}lel 48¥1H§%J@£ r%%%zu% msa]f)m/d%gc%lplt%bl e salt

t her eof ind3D23B aR a ZreShEseXfiGphatirbaceAtic:dlyouepdabid sadhtheseof.

3-[5-(Morphol i n-4-yl net hyl) pyridin-2-yl]-5-pyridin-3-yl-1H indol-2-0l as

a free base or a pharnaceutically acceptable salt thereof. 12. A conpound

whi ch i $9 3% {55 - hy | ot perazi fQ 04 AV} <5(l, 3- 5

oxazol - gzy‘?)éérf%éﬁ\dﬁﬁa g-mg? Qgé@;@?ﬁéﬁhg@%ﬁhﬁﬁglﬂéﬁg&f@%ﬁ? 81} I-S;Sl(-1 éSccept abl e

sal t5 t hexazol-5-ylit BH-iAddétvploasradresthasi of $ pharmaceutically acceptable salt thereof.

6- (5- Cyano- 2- hydr oxy-1Hi ndol - 3-yl )-N-(2-pyrrolidin-1-yl ethyl)pyridine-3-s

ul fonam de hydrochl oride;. 10

2- Hydr ox¥-S<benbi®f Whehiid- 4- yl met hyl ) pyridin-2-yl]-1Hindol e-5-carbonitril

e hydrochlorige;

2- Hy dr o&y(3-8>y[abe-nmydodrct- L H-idd ol el NH 2 pymrolatlim- 2¢l sthybDpysidime dselferansidéoni t ri |

e hydrﬁc%o@i d%_

5, 6- Di bFEHBEBOTS%( nor phol i n- 4- yl et hyl ) pyri di n- 2-yl ] - 1H i ndol - 2- ol

hydi@chbyydiex -3?5-(morpholin—_4-y1methyl)p idin-2-y1]-1H-indole-5-carbonitrile ,

2- Hydr oxy- 3-{5Si 4- et hyl pi perazi'n- Il:yl )sul'fonyll pyridin-2-yl}-1Hindol e-6

- car bonhydrpéldoriégidr ochl ori de; 3- {

- [ (4~ ot b B PS8 H e chiotth Lo AR Bz Hlaole B cRlsblitert | nlo! - 2- ol

3- {5- [ (Hydvbttyti@d;per azi n- 1-yl ) sul fonyl | pyridin-2-yl}-5-(1, 3-thiazol -4-yl)-

1Hindol-2-0l 20 fumarate;
5,6-Dibromo-3-[5-(morpholin-4-ylmethyl)pyridin-2-yl]-1H-indol-2-o0l hydrochloride;

15  2-Hydroxy-3-{5-[(4-methylpiperazin-1-yl)sulfonyl]pyridin-2-yl}-1H-indole-6-carbonitrile
hydrochloride;
3-{5-[(4-Methylpiperazin-1-yl)carbonyl]pyridin-2-yl }-5-nitro-1H-indol-2-o0l
fumarate;
3-{5-[(4-Methylpiperazin-1-yl)sulfonyl]pyridin-2-yl }-5-(1,3-thiazol-4-yl)-1H-indol-2-o0l
20 fumarate;
3-[5-(Morpholin-4-ylmethyl)pyridin-2-yl]-5-nitro- 1H-indol-2-o] hydrochloride.

14. A pharmaceutical formulation comprising as active ingredient a therapeutically
effective amount of a compound according to any one of claims 1 to 13 in association with
25  pharmaceutically acceptable carriers or diluents.

15. A compound as defined in any one of claims 1 to 13 for use in therapy.

16. Use of a compound according to any one of claims 1 to 13 in the manufacture of a

30 medicament for prevention and/or treatment of cognitive disorders.



3-[5-(Morpholin-4-ylmethyl)pyridin-2-yl]-5-nitro-1Hindol-2-0

hydrochl oride. 14. A pharnmaceuticabyformulation conprising as act?@éEPzwﬁ
ingredient a therapeutically effective amount of a conpound according to
any one of clainms 1 to 13 in association with 25 pharnmaceutically
acceptable carriers or diluents. 15. A conpound as defined in any one of
claims 1 to 13 for use in therapy. 16. Use of a conpound according to any
one of clains 1 to 13 in the manufacture of a 30 nedicament for
prevention and/or treatnment of cognitive disorders. 94 2 2 5EP 2006 17.
Use of a conpound according to any one of clains 1 to 13 in the

manuf acture of a nedi canent for prevention and/or treatnent of denentia, |,
Front ot enmporal denmentia Parkinson's Type, Parkinson denentia conpl ex of
Guam HIV denmentia, diseases with 5 associated neurofibrillar tangle

pat hol ogj7egs2pfa daacgé&ﬂid[gjﬁgtahng@ne dBclaiie @fm%méc]ﬁ%ﬁqaafecc&radi ng to

any one of clains 1°to 13 in nufacture of a nedicanent for
pr event imedicamabnd fortprexanten andiér titatinentrod demeilis e ddentofihpbal dementid a

conmpoun ccor di t ny one of , cl ai 1 t0 13 in the panufacture of a
medi cang’ﬁf%%ﬂnd%f&ﬁe_ﬁﬁ%ﬁoaﬁemﬂ% qquﬁ%ﬂ{ G}y, (FSeRHas dipsdeh 20, “Use
of ascom&éme@&&%%rﬂ&rhﬁlgﬁé%?g?g%ﬁ mﬁi'c?érﬁ&ti&ghgﬂi}@caﬂ.n the manufacture of

a nedicanment for preventi treatment of "amyotrophic |ateral
sclerosis, corticobasal 15 degeneration, Down syndrome, Huntington's

D sease,_  postencephel atiic rki nsoni sm . gr.ogressj_ve supranucl ear. pal sy,
Pi ok o % L8 65 & RPERRIY. SpuRing Breggieor dimBidet 1 te Basiindumed 2ot her
chroni ¢ HEHERISY ERYrMenMbn ShHEPEQSmeR FHOABhell38ai8easéf f ecti ve di sorders,
depression, schizophrenia, hair |oss and contraceptive nedication. 20 21.

Use of a conpound according to any one of clains 1 to 13 in the

manuyf,acture of .a nedi cganent,. for preventi.an and/or. treat nent of

or edBneneds€pEf s R ginety o8 SHeREIRR S TRin EEHET AL LR inor y

| mpai r mManddicairt RelpadRelti6 ami/br tvéites! of NBarkins@Pe Dided&s. | mpai rement  No
Denentia, mld cognitive decline, mld neurocognitive decline, Late-Life
Forgetful ness, nenory inpairnment and cognitive inpairnent, vascular 25

andr oger PECBEH blubbind S8Rid0 s end b B a8 W drpouna of
f or mul a rhéliceiedk irpgeeatich anddlireati@OMVT lafilyd@ophic lateral sclerosis, corticobasal
15  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, hair loss and contraceptive medication.

20 21. Use of a compound according to any one of claims 1 to 13 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,
Late-Life Forgetfulness, memory impairment and cognitive impairment, vascular

25  dementia, dementia with Lewy bodies, Frontotemporal dementia and androgenetic

alopecia.

22. A process for the preparation of a compound of formula Ia according to claim 1,
comprising:

30



30 95 2 2 SEP 2006 a) reacting a conpound of fornula B, conpounds of
formula XV, XVIIl, XVIlla, XXI, XXi44, wherein L' is a |eaving grddiSESubl
as hal ogen e.g. fluorine, chlorine or bromne, and P, R3, n are as
defined in claiml1l, with a conmpound of formula C, (e.g. conpounds of
formula I'll, V, I X X, XIll; wherein RL, R2 and mare as defined in
claiml, to forma 5 conpound of formula la; R (RZim~ NO NH (R3)-~
(RRY)m ~}\y0 (Rn P (B) (C (la) 10 in an appropriate solvent at a
tenperature between +10 C and +150 C, b) reacting a conpound of fornula
XXV, wherein halo is halogen, e.g. fluorine, chlorine or brom ne and R4,
R5 are as defined in claiml , with a conpound of formula C e.qg.
conpounds of formula I1 V, I.X_ XIl, XlIl; wherein mare as

I, R R2 d
def i ned ® Feagting arompound;of fornyla B, compernda osformmwam,n,%\?ﬁaa,acxm N'O
RO N Y o~ 41 : : SEP
2006 | L’*’é‘%‘é?ﬁ%%%?if at %Q§%§ﬁ?@a§tucgaﬁgar%ﬁg%a?g‘?@%@%v\%héﬁ@l"&%%‘ﬁﬁ‘é’ +150 C

C) reacthd®, B’ ,eoapasideliret if orimlilawiK\d dompohad ef foritula GAeancompaimds af

defined in claim ) . . i
formula II1, V, IX, XII, XIII; wherein R', R“ and m are as defined in claim 1, to form a

5 compound of formula Ia;

(B) (©)
10 in an appropriate solvent at a temperature between +10 °C and +150 °C;

b) reacting a compound of formula XXV, wherein halo is halogen, e.g. fluorine, chlorine
or bromine and R*, R® are as defined in claim 1 , with a compound of formula C,e.g.
compounds of formula IT1, V, IX, XII, XIII; wherein R!, R? and m are as defined in claim

15 1 to form a compound of formula Ia;

(R%) '

m

(XXV) (C) (Ia)



51, with the appropriate am ne HNRARS, and R4, R5 are as defined in claim
1, to forma conpound of formula '?76 (R)YMR (R2), | RHH N -t %2 5ER 1086
ONROOs C, _6alkyl R(XXVIl) (la) 10 carried out by: i) the reaction
of the conmpound of formula XXVII with the appropriate amne RARSNH in a
suitable solvent in the presence of a suitable reagent at a reaction
tenperature between 0 C and reflux, or; 15 ii) the reaction of the-
conmpound of forrmula 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, 20 d) reduction of the N-oxide in the conpound of
formula XXVI1l, Rl, R2, R4, R5 and mare as defined inclaiml, to forma
conmpound of forrmula la; 97 2 2 SEP 2006 (RAR(RRYMNROHOH +NONJS5
NR5S NR5 RR 10 (XXVII1) (la)

in an appropriate solvent at a temperature between +10 °C and +150 °C;

¢) reacting a compound of formula XX VII, wherein R', R* and m are as defined in claim
5 1, with the appropriate amine HNR4R5, and R4, R° are as defined in claim 1, to form a

compound of formula Ia;

1
R’ 2 R
R N (R N
Vs
Vi Q Q
H H
Z>N — = }\l
~ X
_R*
0~ "0 0" N
| ﬁs
C, alkyl
(XX VII) (Ia)
10
carried out by:
1) the reaction of the compound of formula XX VII 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;
15

ii) the reaction of the compound of formula XX VII 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;

20  d) reduction of the N-oxide in the compound of formula XXVIII, R, R?, R* R® and m are

as defined in claim 1, to form a compound of formula Ia;



15 by using a suitable reagent in a suitable solvent at a tenperature
between 0 C and +100 C 20 23. A coggound according to fornula XXVEE SEP 1006
(RONRO H NOO i Cr7_6alkyl (XXVIl) 25 wherein R is hydrogen; R2 is
sel ected from hal ogen, nitro, trifluoronmethyl, OC _ 6al kyl NRAR5,

Co- 6al kyl cyano, Co_6al kyl CONR R5, Co_6al ky1(SO2) NRAR5, Co_5al kylNR4R5 and
a group X' R6, wherein X1 is a direct bond, R4 is selected from hydrogen,
Cl.6al kyl; 98 2 2 SEP 2006 R5 is selected from Cl. 6al ky1I1NR14R15 or R4 and
R5 may together forma 4-, 5-, 6- or 7 menbered heterocyclic group

cont ai ning one or nore heteroatons sel ected i ndependently from N and O,
wherein said heterocyclic group may optionally be substituted by a group
Y; 5 and wherein any C_6al kyl, defined under R2 to RS may, be substituted

by one or nore gr lé)ﬁﬂ R6 |s,B 5- or 6- g@rrbe eeh het eflocyclic group
0a\pITB, sel ect 48 Ini Ntly fromN, O and
and i

cont ai ni ng one or(
S, which heterocyclic X\ be knsat ur at ed heéderocyclic
group may be subtituted™-v e-Qubstituent selected#To@W ; 10

m sO,lor2 . 24. A conpound a¢cording to claim23, wherein RL is hydrogen;
R2 is selected fromnitro mis 1. 15 25. conpound which is

i ’)(ao,
Et hyl 6-(2-hydroxy-5-nitro \Nindol-3-yl)nicotin ee"N 3

N-R’ N—-R’
4 4

R R 0
(XXVIII) (Ia)

15

by using a suitable reagent in a suitable solvent at a temperature between 0 °C and +100

°C.
20 23. A compound according to formula XX VII

1
2 R
(R, N
7 Q

H
_ D
_n
5 0
C,.salkyl
(XXVII)

25  wherein R' is hydrogen; R%is selected from halogen, nitro, trifluoromethyl, OC;.
salkyINR*R®, Cy galkylcyano, CysalkylCONR'R?, Cp.6alkyl(SO2)NR'R’, CosalkyINR'R®
and a group X1R6, wherein X! is a direct bond, R*is selected from hydrogen, C.salkyl;



Et hyl 6-(2-hydroxy-5-eyano-1Hindol-3-yl)nicotinate; as a free base or a
salt thereof. 20 26. A conpound accayding to formula XXVi11 R (R2JSERZIE
O +tNO NRR 4/ (XXVI1I) 99 2 2 SEP 1006 wherein RL is hydrogen; R2 is
sel ected from hal ogen, nitro, trifluoronethyl, OCl 6al kyl NRARS5,

CO- 6al kyl cyano, C0-6al kyl CONR4AR5, C0- 6al kyl (SO2) NRAR5, CO- 6al kylNR4R5 and
a group X1R6, wherein X1 is a direct bond, R4 is selected from hydrogen,
Cl-6al kyl; 5 R5 is selected from Cl-6al kylNR14R15, or R4 and R5 may
together forma 4-, 5-, 6- or 7 nenbered heterocyclic group containing one
or nore heteroatons sel ected i ndependently from N and O, wherein said

het erocyclic group may optionally be substituted by a group Y, and
wherein any Cl-6al kyl defined,under R2 to;R5 may be substituted by one or
mor e gr oRp!s sglgctgd fign CratligiRRFS". 08 &n apd Be prandesatner farme afydy- oftyes

or
C1- 6al ky] - I Pt 65 I L0l e or
Cun. et ersErared he@ugylic Bron R IRk, b AN et AR Bt
het er ocyfrbindN gndOp wheneibsaidihatatogye tcegtolyeinay opyiailally bgrsabgitumy bba gsadpt i t ut ed
wi th one_substituent selected fromW 15 mis 0,1 or 2. 27. A conpound
accordin§¥to claim 26, wherein Rl is hydrogen; R2 is a group X1R6,
wherej n | o t e i 2B RO, ngsgg t i oup
contgji ni %?gd%%%aggh&?ﬁﬁalﬁg{]%;ggﬁghg?ﬁ{sgfé{gtﬂéﬂg I'n e%{etﬁgg%&o;?}é?ﬁ){%#\gmgﬁand
S; mis Z; 20 28. A conpound which is

- [ 5- hol i_n-4-yl hyl.) - 1- oxi i din-2-yl]-5- idin-3-yl-1H | -2
? 0|[l.5 (NbrlﬁisoaISIj or 6-y mggltbcgéd)hetero%))(/lcﬂg EIX)LII) ggl?ta%ir}/g JneSOrFt) {)'hgtlegoa:t)’o S, s€ ectleg do

independently from N, O and S, which heterocyclic group may be unsaturated and which
heterocyclic group may be subtituted with one substituent selected from W; ;
10 misQ,1or2 .

24. A compound according to claim 23, wherein R! is hydrogen; R?is selected from nitro

and cyano; m is 1.

15 25. A compound which is
Ethyl 6-(2-hydroxy-5-nitro-1H-indol-3-yl)nicotinate;
Ethyl 6-(2-hydroxy-5-cyano-1H-indol-3-yl)nicotinate;

as a free base or a salt thereof.

20  26. A compound according to formula XXVIII

(R®) ’

m

(XXVIII)



3-[5- (Morpholin-4-yl methyl) - loX|dopyr|d|n 2-yl]-5-thien-2-y1-1
Hindol -2-01; 5-(2-Furyl)-3 12 SEP 1006
-[ 5- (nor phol i n-4-yl met hyl ) - 1OX|dopyr|d|n2yI] 1Hindol -2-0l; 25 as a
free base or a salt thereof.

wherein R' is hydrogen; R? is selected from halogen, nitro, trifluoromethyl, OCj.
62lkyINR*R’, Cy.galkylcyano, Cy.alkyICONRR®, Co.¢alkyl(SO2)NRR®, Co.¢alkyINR‘R®
and a group X1R6; wherein X" is a direct bond, R*is selected from hydrogen, C; galkyl;

5 R’is selected from C1_6alkleR14R15 , Or R*and R’ may together form a 4-, 5-, 6- or 7-
membered heterocyclic group containing one or more heteroatoms selected independently
from N and O, wherein said heterocyclic group may optionally be substituted by a group
Y;
and wherein any Cy.¢alkyl defined under R? to R> may be substituted by one or more group

10 Z;
R’, R’ and R" each independently are hydrogen or Cy¢alkyl; R®is a 5-or 6- membered
heterocyclic group containing one or two heteroatoms, selected independently from N, O
and S, which heterocyclic group may be unsaturated heterocyclic group may be subtituted
with one substituent selected from W;

15 mis0,1or?2.

27. A compound according to claim 26, 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; m is 1.

20
28. A compound which is

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-2-0l;

25  as afree base or a salt thereof.



