10

15

20

25

PYRAZOLE DERI VATI VES AS PROTEI N KI NASE MODULATORS Thi s
invention relates to pyrazol e-containing aryl- and

whewsneasy | - al kyl am ne conmpounds that inhibit BET/GB2004/005464

nodul ate the activity of prbtein kinase B (PKB) and
protein kinase A (PKA)3 to the use of the conpounds in
the treatnent or prophylaxis of disease states or
condi tdyeasomediatvadrine RKBrardnPikévaandosu.anone!
conpounds havi ng PKB and PKA inhibitory or nodul ating
activity. Al so provided are pharnmaceuti cal

conposi tions containing the conpounds and novel

ThiS Mveation f&ﬁéi@dﬂy@d@&—c&@eﬁkﬂ?%daﬁ hettaﬁaxlynmmanﬁﬁe

Protein kinases constitute a [arge famly

epmpaynds tiat ywhr@l Greerudate theeactivitn of Blotein lsgpemB i(BKB) pod
PBIERAREON, PG VPRI ok bERlaglst Lo
lgbﬁli)ﬁ)zxﬁbEdigéaab giatestér nax%ﬁudiimsd@ed oy PKE{I aild PKAG aﬁil?mdﬁbvel

ress n e e I hases e categori ze
‘F%RPUPQ avipgP ftrﬁg)l% b‘gﬂ?l&%r@é’r m@éy RS éﬁﬁ*ewy ?Aalﬁ@ provided
{r@ gﬂ%rmé%reﬁs&; Ebng%(;sﬂ‘?dn@ %ontgfrﬁ’xﬁgefhﬁ cﬁﬁl'iog tids tailﬁg Zl%?%l}[}:ﬁelglcal

guence not ave
inkeatnegiatesr al | y correspond to each of these kinase
famlies (e.g., Hanks, S. K, Hunter, T., FASEB J.

76- 59 99P ; Kni ghton etal, Sci ence, 253: 407- 414
un B Cel |, 70:419-429 (1992); Kunz,
et al, Cell, 73 585- 596 (1993) Gar ci a- Bustos, etal,

BRG] kmaﬂé’s RRERR 3Gdrob FARAY bf sthlichirally rdiét@@@&%lrﬂ&)fheﬁ @re

characterized by their regul ati on nechani spms. These
mmml’qksfm therangabof 7 widesiagiap! o signat bprduginmrrpeassasiyithin

6308 gﬁ%ﬁf’e o Yhdh QV@E S)ef“héﬁ%?éiﬁ Kind¥e %ta%é'}?o%k.of S
|nter Irons, protern-I t'eractions, "an

AEaleiio B&sz,rsaﬁllmgo @A). The kinases may be categorized into families by
the substrates they phosphorylate (e.g., protein-tyrosine, protein-serine/threonine,
lipids, etc.). Sequence motifs have been identified that generally correspond to each
of these kinase families (e.g., Hanks, S.K., Hunter, T., FASEB J,, 9:576-596 (1995);
Knighton, et al., Science, 253:407-414 (1991); Hiles, et al., Cell, 70:419-429
(1992); Kunz, et al., Cell, 73:585-596 (1993); Garcia-Bustos, et al., EMBO J.,

13:2352-2361 (1994)).

Protein kinases may be characterized by their regulation mechanisms. These
mechanisms include, for example, autophosphorylation, transphosphorylation by
other kinases, protein-protein interactions, protein-lipid interactions, and protein-
polynucleotide interactions. An individual protein kinase may be regulated by more

than one mechanism.

Kinases regulate many different cell processes including, but not limited to,
proliferation, differentiation, apoptosis, motility, transcription, translation and other
signalling processes, by adding phosphate groups to target proteins. These

phosphorylation events act as molecular on/off switches that can modulate or
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interactions. An individual protein kinase may be
regul ated by nore than one nechani sm Kinases regul ate

woravg/oai4b3 er ent cel | processes including, but POL/GB2004/005464

limted to, proliferation, differentiation, apoptosis,
nmotility, transcription, translation and ot her
signal li ng processes, by addi ng phosphate groups to
target proteins. These phosphoryl ati on events act as
raghkabaﬁanargcﬂmbfeimbﬁotorgtuahﬁmth &’hnspmwdatmmofdargegpﬂowﬁrs
t he tar rotelne? i C funct .
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exan‘pl e, a netabolic enzyne, regul ﬁtory pr.otein
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@%@en?%ﬁ'ah%gﬁ@én&f the central nervous system and

angi ogenesfts.” Apoptosis or programred cell death is an
i rport ant physi ol ogi cal process which renoves cells no
Apopiesis oe gragradmied celh deatly a;mnsmponthlg: nhysiokngical grocess which

AR A LR TR LSRRG Ab BrosERdS Aporatt in carly
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renoval of cells by apoptosis is also |n&ortant in the

hesiakdewia rr@teowﬁl apf renovetyradicelilar epanoneetsi The gamevpal of cells by
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integrity of growing cell populations. There are several known checkpoints in the
cell growth cycle at which DNA damage and genomic integrity are carefully
monitored. The response to the detection of anomalies at such checkpoints is to
arrest the growth of such cells and initiate repair processes. If the damage or
anomalies cannot be repaired then apoptosis is initiated by the damaged cell in
order to prevent the propagation of faults and errors. Cancerous cells consistently
contain numerous mutations, errors or rearrangements in their chromosomal DNA.
It is widely believed that this occurs in part because the majority of tumours have a
defect in one or more of the processes responsible for initiation of the apoptotic
process. Normal contro] mechanisms cannot kill the cancerous cells and the
chromosomal or DNA coding errors continue to be propagated. As a consequence
restoring these pro-apoptotic signals or suppressing unregulated survival signals is

an attractive means of treating cancer.
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cell growmh cycle at which DNA damage and genom c
integrity are carefully nonitored. The response to the

waledsosi4sesn of anomal i es at such checkpoi nts i SPEDGB2004/005464

arrest the growth of such cklls and initiate repair
processes. |f the damage or anomalies cannot be
repaired then apoptosis is initiated by the damged
cell in order to prevent the propagation of faults and
ditesignal Carsdastmnpatterdyscontaising thendnzymeophaphatidybmositod 3-
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the "downstream si g ling events includingt

aesuiined figr anchering &fi the segynieDK| thaeidoplasmisifacekifitbs BpiB membrane
((pPKB%f al ng ké)vvn 35 ﬁ%(ttr This is also true in host

[€d{rag op I.n@i.j GRS S AP Kot hel i al cells as wel | as
neopl asias. PKB is a protein ser/thr kinase consisting

Hctigatsdl E?Kﬁndﬁﬂﬁbﬁ@sfymsilafb@ a rihdelofatbditateRcdhftdlutifttito the
domajn and Cterm nal_ . .
overall survival response. Whilst we cannot be certain that we understand all of the

factors responsible for mediating the PKB dependent survival response, some
important actions are believed to be phosphorylation and inactivation of the pro-
apoptotic factor BAD and caspase 9, phosphorylation of Forkhead transcription
factors e.g. FKHR leading to their exclusion from the nucleus, and activation of the

NfkappaB pathway by phosphorylation of upstream kinases in the cascade.

In addition to the anti-apoptotic and pro-survival actions of the PKB pathway, the
enzyme also plays an important role in promoting cell proliferation. This action is
again likely to be mediated via several actions, some of which are thought to be
phosphorylation and inactivation of the cyclin dependent kinase inhibitor of
p210ip“W ARl and phosphorylation and activation of mTOR, a kinase controlling

several aspects of cell growth.
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regul atory domain. The enzyne PKB itself is
phosphoryl ated on Thr 308 by PDKI and on Ser 473 by an

wa@sgoogeti4ani denti fi ed ki nase. Full activation reOIGBe&4/005464

phosphoryl ati on at both sites whilst association
between PIP3 and the PH domain is required for
anchoring of the enzyne to the cytoplasmc face of the
lipid rrerrbranel\ﬁrovi di ng optimal access to substrates.

Bt phoapledasPREEM whishrdephespboiytag seand dnagtivatag polyphosphatidyl-

substrates ntri ing. to.t.he.owerall nsuryvival
A R TRl SiEble s o Sl PRy it Revtate the
RIEePISB 306wl pathivat HEhS dgtificance 8 FRPIBKI/FKB pathway in
medi ati ng the PKB dependent survijval response, sone

fmobrigenesis san beilead Eopeite ebeavationgeat Homgl o theomost
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liaarmligdjaen gougnd iff KR4 @adbnag)ffm%admml\&aﬁ (Gukibeigy a‘nﬁl {99 Cahexr
nucl eus, an vation of_ the appap. pat

Rersaisher ﬁ%ﬁrﬁ%&?ﬂ%ﬁ?ﬂ%ﬁmﬂﬁ%@@%ﬁ&aﬁ)@s eﬁ@ﬁggé Capger
R 39, 4@7%*1%&%%5@%%9%@ oftRg Pt Hlal b Yie range of
actions the PKB pat hway, the enzy al so plays gn
tumpar tyaet are aleperidentponotime ehinced PKBactivity frragrowth anfirsusvival

I

phosphoryl ation and inactivation of the cyclin

TieRe adendloddlyRSfed 136fd2ink F PRIB (afidChphd Wakalandadshma, which

phosphoryl ation and activation of mIOR a kinase
geoatic shdlien spagestdrse distipeidiug ovdrlapping fgnadions. Fridence suggests

BRRRY Bt aEnioraNBU ol FaYFERBREH, Tt bxiite 2icn b s

5deAPERRISO be [OF 6-Eipessbd 6hactiva@@lid YO 2% dfovasign had arichautic
PBK/ PKB survi val S$)at hvvan% The si gni ficance o

mnges (Redlasasarshal 1999, i Grangefds 280 T2k ;b%hejna&@ &l B6oRNAS
VARG EPIBEE Y iAo, Opfblche F000 IR0 R RRTE
aiplifivdsin plomngastas grostate and breast cancer (Staal 1987, PNAS 84, 5034
—5037; Sun et al 2001, Am. J. Pathol. 159, 431 —437) and increased PKB gamma
activity has been observed in steroid independent breast and prostate cell lines
(Nakatani et al 1999, J. Biol. Chem. 274, 21528 —21532).

The PKB pathway also functions in the growth and survival of normal tissues and
may be regulated during normal physiology to control cell and tissue function.

Thus disorders associated with undesirable proliferation and survival of normal
cells and tissues may also benefit therapeutically from treatment with a PKB
inhibitor. Examples of such disorders are disorders of immune cells associated with
prolonged expansion and survival of cell population leading to a prolonged or up
regulated immune response. For example, T and B lymphocyte response to cognate
antigens or growth factors such as interleukin-2 activates the PI3K/PKB pathway
and is responsible for maintaining the survival of the antigen specific lymphocyte

clones during the immune response. Under conditions in which lymphocytes and
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wanesasmanced prostate cancers (Cairns et al

havi ng been found in ~50% or nore of nelanonas
(Gul dberg et al 1997, Cancer Research 57, 3660-3663)

Cancer Research 57, 4997). SThese observations and

ot hers suggest that a wi de range of tunour types are
dependent on the enhanced PKB activity for growth and
survival and would respond therapeutically to
ahprimpringcelld arh rrtﬂpoodmg ¢ inepgEopride IS@If ar ©rgge hokgdny, or in

f | |
TR R M dred CanfRaef VAN sREIS B ™
Qi utiR R igpbineisufival sipnbldgBedtiay deatdriial Mathdnieys b;yan
al | independently play a role in cancer. For exanple

wikigh BeiBnES rewenss i dpraindedslagheptous f tesetvaied cell
rLﬂa‘ﬁ% ?Eél? |1§LQ COIISAIL& Blﬁ% a@é@@'o‘?@vﬁ@&f ggotn%&ﬂ A:che

ncers acosa e ncer 280
expﬁ@ﬁon (ﬁiymghmytaboﬁlﬂﬁﬁms PidpGnERg ‘)to’.%ﬁzﬁﬁaﬁgléﬂs indutoimetune
2000, ne 19, 2324 330 PKB a
@aﬁﬁm @@9 el sglaegsysiqad aﬁﬁs@% Pt E%mhoegwcer
P S o s 5O e o

@tcof udntii,iioh&sudh% mlletgferespmsemamit asthoied Innrsdmpmm émtibition of
ast and t at | i nes.(Nakat.ani, et al 1999,

X%Eﬁ@%lfl Pf?iﬂ ﬁlaﬁ tgmeppgvién%%une?ﬁg 14588 pat hway

al so functions in the growth and survival of nornal

OIS P &P pRShrIaBIeN Rh 6N, cgucswmgpmmadmx@ iy 6érplagiayand

to control ceII and tissue function. Thus di sorders

awgydicfnetmalicels imubish PX5} map pli afr@}eawl@é? Bwicpre petdinpiipd to
%q{\%?%{%eéﬁ% k& ch‘gc @Pg%%ttfgf%gf %E%tg%\}m&{ ﬁﬂrég KB : tnhi bi t or .

Exanpl es of such di sorders are disorders of immne
BelddBioass deiraledd call ghovpthahd sgeilak thhKquﬂav@ fmctwongadh the

T AT R Y -
IMHPABRY 5 Be&s R8FR s 0? PREJARZLEsts that this action is mediated by the
beta isoform. As a consequence, modulators of PKB activity may also find utility in
diseases in which there is a dysfunction of glucose metabolism and energy storage

such as diabetes, metabolic disease and obesity.

Cyclic AMP-dependent protein kinase (PKA) is a serine/threonine protein kinase
that phosphorylates a wide range of substrates and is involved in the regulation of
many cellular processes including cell growth, cell differentiation, ion-channel
conductivity, gene transcription and synaptic release of neurotransmitters. In its
inactive form, the PKA holoenzyme is a tetramer comprising two regulatory

subunits and two catalytic subunits.

PKA acts as a link between G-protein mediated signal transduction events and the
cellular processes that they regulate. Binding of a hormone ligand such as glucagon
to a transmembrane receptor activates a receptor-coupled G-protein (GTP-binding

and hydrolyzing protein). Upon activation, the alpha subunit of the G protein

1BOT/GB2004/005464
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antigens or gromh factors such as interl eukin-2
activates the PI3K/ PKB pat hway and is responsible for

woresei4ns Nng t he survival of the antigen speci PCT/GB2004/005464

| ynphocyte clones during the i mmune response. Under
conditions in which I ynphocytes andot her imune cells
are responding to i nappropriate self or foreign
antigens, or in which other abnornmalities lead to
gissoriateg edd hinds yanidagtivetee adeos gaeolasy, Whichin bun egnveris

i rtant Y/ l..signal i.na t.he nor,nal
SIPR D AU R R RUE Ploalth S BRAER g spslptory
ibAniBRATIOS Tdadafs hissasihiivpsRtle egbtiaRaRutaditicONbudite The

i s a considerabl e amount of evidence denonstrating the

essadntinsiubHnNiss of R hwbiphargipetivarhsasassasigierh with dghe tseelaiory
ti ) N el ’ ) _
GBS BUAAL RSO LS R B faion of
@haut@ilatonsproedmondi ng | nappropriately to foreign
antigens is a feature of another set of conditions

h [ [ C. A d hma. |
ome eGSR R S S S8 B PR, o
ﬁMsg%&J?léE‘@Kﬂia%@ 1Sis iRl iﬁﬂé’}}h'oﬁﬁlﬁla!li&@mwgh@}&ﬁse,

exp n, growh, proliferation, RHyperplasia an

the exdynad responsiblerfiir beesking downiglyeigePkBrokeage glugysea RIoh és

i.,ncl ud ut ,are not lim,ted to atheroscl erosi s

A5 et R rptien i lieERr e p b BhOR R R Rt and o,
aéacﬁxk&inggnﬁo'g& Stithase! TWhd) nevddiagots vf PHIA, ackivey QBich

pat hway functions in the control of glucose netabolism
pydilaiotd ay insresise abdesrenge BRAcctivitphmay be usrdel it regipment
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SRNSefYyaRGiege STRH UL didbers ahethikBicatidcayd dnd dRyityl so find
utility in diseases in which there is a dysfunction of

Bk e 210 Do SN bR PSR R GBR T el e5yBftign. Anndahi er
O A RS B T s T o
dysfunction on the basis that T cells from HIV-infected patients have increased
levels of cAMP and are more sensitive to inhibition by cAMP analogues than are
normal T cells. From their studies, they concluded that increased activation of PKA
type I may contribute to progressive T cell dysfunction in HIV infection and that
PKA type I may therefore be a potential target for immunomodulating therapy.-
Aandab), E. M., Aukrust, P., Skalhegg, B. S., Miiller, F., Freland, S. 8., Hansson,
V., Taskén, K. Protein kinase A type I antagonist restores immune responses of T

cells from HIV-infected patients. FASEB J. 12, 855--862 (1998).

It has also been recognised that mutations in the regulatory sub-unit of PKA can

lead to hyperactivation in endocrine tissue.

Because of the diversity and importance of PKA as a messenger in cell regulation,
abnormal responses of cAMP can lead to a variety of human diseases such as

irregular cell growth and proliferation (Stratakis, C.A.; Cho-Chung, Y.S.; Protein



10

15

20

25

t hat phosphoryl ates a wi de range of substrates and is
involved in the regulation of many cel |l ul ar processes

WO p@so6i4ngy cell growth, cell differentiation, PCT/GB2004/005464
i on- channel conductivity, gene transcription and
synaptic release of neurotransmitters. In its inactive
form the PKA hol oenzyne is a tetranmer conprising two
regul atory subunits and two catal ytic subunits. PKA
Kihse Asind hhinak diretseee firaBdp Eodisichy. Metliba80R,dB3gpkb2). Over-

t ransduct.i vents and the cel.l ul rocess : .
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BbUCRARBvERaR bréRNSURsARRichite C BiHibitioAoF PKai ®ould therefore
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eyair agipyedchdo preatmeinhyf cappi{La Qi 4ot GR-; Cwaen LoRics in

uni f the t&iqgngH§soci ates and binds to and
%?’FW&% it gﬁy@a@égt%g{gjsl , which in turn converts
ATPto cyclic-AMP (cAWP). The cAMP thus produced then
Bormasvieo diihe Felgof RKAriy heuran disesseo feeHisAexamaple, Ry otaim Kinase

Sueaoc B, PSS A M el o
ggﬁ%\i}{ﬁ}ﬁ%ri]é’ﬂgleﬁ VdiEmE 968 oI BRI h-syni £.812 Hecone

I'Ssoclation and take part in the
phosphoryl ati on of other regulatory proteins. For
Socangl Ickassastd compaiydsihave beenudisdlossel apkavipgs BEghand FlBes
t he .ki nase.Phosphoryl ase Ki nase which is involved in
’cqtﬂ}g’lm%ﬁﬁ’étﬁ'yl ati on of Phosphoryl ase, the enzyne
responsi bl e for breaki ng down gl ycogen to rel ease
BbSQERie, BiEMsk B BbgEinblivydsuiptonamidbaliamiges hivionPKB
gl ucose l'evel s by phosphoryl ating and deactivating
gihyhitoge actisyitytim diselosethigsW 7§f‘g¥éssbm)-PKA activity

(whi ch nodul ators nmay increase or decrease PKA

o Yo &ii o Hing QbtrSRAIIRTRA!
SFOQI7988 (CRDHHTRE il dykdgR Mg SHuSRATERTRE
aRdradiatiieiey. ahit emspaydsiedageibsd ehbeing Usdblandeatingor
nmet abol i ¢ di sease and obesi té/. . g
preventing inter alia estrogen-receptor mediated breast cancer. PKB inhibitory

activity is not disclosed.

WO 00/31063 (Searle) discloses substituted pyrazole compounds as p38 kinase
inhibitors.

WO 01/32653 (Cephalon) discloses a class of pyrazolone kinase inhibitors. WO
03/059884 (X-Ceptor Therapeutics) discloses N-substituted pyridine compounds as

modulators of nuclear receptors.

WO 03/068230 (Pharmacia) discloses substituted pyridones as p38 MAP kinase

modulators.

WO 00/66562 (Dr Reddy’s Research Foundation) discloses a class of 1-phenyl-
substituted pyrazoles for use as anti-inflammatory agents. The 1-phenyl group is

substituted by a sulphur-containing substituent as a sulphonamide or sulphonyl

group.
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PKA has al so been established as an acute inhibitor of

T cell activation. Anndahl et |, have investigated the
w@oasiobi4es rol e of PKA type | in H V-induced T eel/GB2004/005464

dysfunction on the basis that T cells from

H V-infected patients have increased | evels of cAM
and are nore sensitive to inhibition by cAMP anal ogues
than are normal T cells. Fromtheir studies, they

compmaredf thednventianeased activation of PKA type | may

contribute to progressive T ceII dysfuncti onin HYV
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F., Frland, S. S., Hansson, V., Tasken, K ™Protein

PreVESENQOL enting disesegtaipser qondiione meiatadriey BB 0o REs
of T cell sfromH V-infected patients. FASEB J. 12, 855
i tations
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hyperactivation in endocrine tissue. Because of the
di versity and i nportance of PKA/F%EIS a nmessenger in cell
regul ati on, abnor nal resﬂo%ﬂssesNof CAMP can lead to a
variety of human di seases such i rregul ar cell
growm h and proliferation (SgEatakis, C A ; Cho-Chung,
Y.S.; ‘ProteinKinase A and huyman di seases. Trends
Endrocri. Metab. 2002,R413, <52R® Overexpression of
PKA has been observed in a vaffiety of human cancer
cells including those fronNewari an, breast and col on
patients. Inhibition of PKA woul d hljerefore be an
approach to treatnent of cancer (LI} Q; Zhu, GD.;
Current Topics in Medicinal Chem stry, 2002, 2,
QBQSQZEWIVMED%U‘@HI%W doxifle theecafnl e of PKA in human

HrRERRRis Bl BT R iR Edon SoRGREng BOmd ol @bn
bﬁ:ﬂusN&w 1iYReKgrdE: i ?ﬁ@ﬂﬁg 2imaREh 8RCRAin 1M BB 5 3Rns AP0¢ling

ISBN 1- 7331
betweenR and NR“R

E and NR’R®, wherein one of the carbon atoms in the linker group may optionally

R” and a maximum chain length of 4 atoms extending between

be replaced by an oxygen or nitrogen atom; and wherein the carbon atoms of the
linker group A may optionally bear one or more substituents selected from oxo,
fluorine and hydroxy, provided that the hydroxy group when present is not located
at a carbon atom o with respect to the NR*R® group and provided that the oxo group
when present is located at a carbon atom o with respect to the NR’R? group;

E is a monocycelic or bicyclic carbocyclic or heterocyclic group;

R' is an aryl or heteroaryl group;

R? and R? are independently selected from hydrogen, C;.4 hydrocarbyl and
C1.4 acyl wherein the hydrocarbyl and acyl moieties are optionally substituted by
one or more substituents selected from fluorine, hydroxy, amino, methylamino,
dimethylamino and methoxy;

or R? and R? together with the nitro gen atom to which they are attached

form a cyclic group selected from an imidazole group and a saturated monocyclic
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Several classes of conpounds have been discl osed as
havi ng PKA and PKB inhibitory activity. For exanple, a
W@ bk@sm®erbs soqui nol i nyl - sul phonam do- di am nes hp@T/GB200B05464
inhibitory activity is disctosed in WO 01/91754
(Yissum. WOQO 07996 (Chiron) discloses substituted
pyrazol es having estrogen receptor agonist activity.
The conpounds are described as being useful in
hqt@awaig @rmm Teavisg 4-n gmugrm@nbm pud erfiongle Aorteiningtasecond

Wb RbECY Rty AN TR NG ool Vels Substituted

N I

py r azcsﬂ DR3BS tegilns &aihl tl‘léiﬁﬁrolgﬁlh hfoht @rehich@ey are

01/ 32653 (CEphann Ioses a class pyrazolone
tfaghedeand pesr imnre azm gker xcoeep'%gqmm €dt i cs)

{ ]
Rt %ﬁkafﬁ?’é’é"%%ﬁ%‘?‘“%%”‘%%@%éﬁ%ﬂy contining
q Ricandrbetemptoti Bng nwmbes sidetiédt fiomdD pyd Nglones as p38 MAP
ki nase Iato s. WO 00/6 ddy' s Resear ¢
Foun o%&lﬁlg %B%tl foRyy cﬁ?@iS‘?( group, %etﬁ)W @%Rg‘ﬂ? ?‘Eﬂcgﬁd
@gétﬁé%ﬁﬁ afc%néléz%uﬁs anti-inflamuatory agents. The

%/ group ©'s substituted by a sul phur-containi ng
S u bs tRtissnlecad fronshydrbgamahildgern C1s shtpratebydrocarbyl, Ci.s

f the I nv The invention provides
‘%'m %ﬁa@mﬂﬁ{/ X\/cé'aﬂ?c?flgww Wthse B (PKB) and protein
A ( PKRY) isisplaibtell oD sdMctdDfloth alyHiRgeRdtalopeh Y, AdeiRECh
it 1s envisaged will be useful preventin
hydseparing, @i-swehyated bxdrégarbrlommwm,&@,wfal%w bGFRRBL,
RECHHRE or NHCONHR?,

R? is a group R or (CH2)R®, wherein R> is a monocyclic or bicyclic group

which may be carbocyclic or heterocyclic;

the carbocyclic group or heterocyclic group R* being optionally substituted
by one or more substituents selected from halogen, hydroxy, trifluoromethyl, cyano,
nitro, carboxy, amino, mono- or di-Cy.4 hydrocarbylamino; a group R®-R® wherein
R*is a bond, O, CO, X'C(X?), C(XAX, X'C(XHX!, S, 8O, SOz, NR®, SO;NR® or
NR°SO,; and R" is selected from hydrogen, heterocyclic groups having from 3 to 12
ring members, and a Cy.3 hydrocarbyl group optionally substituted by one or more
substituents selected from hydroxy, oxo, halogen, cyano, nitro, carboxy, amino,
mono- or di-Cy.4 hydrocarbylamino, carbocyclic and heterocyclic groups having
from 3 to 12 ring members and wherein one or more carbon atoms of the Cj.3
hydrocarbyl group may optionally be replaced by O, S, SO, SO,, NR, X'C(X?),
CEOX! or XioEHXY,

R’ is selected from hydrogen and C;.4 hydrocarbyl; and

X! is O, S or NR® and X? is =0, =S or =NR".

The invention also provides a compound of the formula (Ia):
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In a first aspect, the invention provides a conpound
of the formula (I): R R A- NI RN NH(I) or a

waals/068i63 vat e, tautoner or N-oxide thereof; WET/EBROMO0S464

is a saturated hydrocarbon1Di nker group contai ni ng
from1l to 7 carbon atons, the |inker group having a
maxi mum chain length of 5 atons extendi ng between R
and NR R and a maxi num chain [ ength of 4 atons

ext endi ng between E andNR R , ®ierein one of the
carbon atons in the |inker ,arqup may optionally be
repl aced by an oxygen nf} gnh atom and wherein
the carbon atons of the |igkerfgroup A nay optionally
bear one or nore substituefts sel ected from oxo,
fluorine and hydroxy, ed that the hydroxy group
when present is not H%c carbon atomaw th
respect to the NR R groupyangl provided that the oxo
group when present is IocHt at carbon atomaw th
respect to the NR R group; Eis a nocyclic or

bi cyclic carbocyclic or heterocyclic group; RL is an
&rayshn%htb% %99151&1 o uRe tﬁ@e@nd R3 are independently
sel'ected from hydrogen, drocarbyl and G 4 acyl
witezeiaiAistadhsaturgigd dwémwbomhdgeacgwumwnnmg feome 1 to 7 carbon

Sne Skl SR ST g R s in R ARy PEindae
BWRIRY A1 R TN dHBh Y chain length of 4 atoms extending between

E and NR*R?, wherein one of the carbon atoms in the linker group may optionally

be replaced by an oxygen or nitrogen atom; and wherein the carbon atoms of the
linker group A may optionally bear one or more substituents selected from oxo,
fluorine and hydroxy, provided that the hydroxy group when present is not located
at a carbon atom o with respect to the NR’R® group and provided that the oxo group
when present is located at a carbon atom o with respect to the NR*R? group;

E is a monocyclic or bicyclic carbocyclic or heterocyclic group;

R' is an aryl or heteroaryl group;

R? and R? are independently selected from hydrogen, C;.4 hydrocarbyl and
Ci.4 acyl;

or R? and R® together with the nitrogen atom to which they are attached
form a saturated monocyclic heterocyclic group having 4-7 ring members and
optionally containing a second heteroatom ring member selected from O and N;

or one of R? and R together with the nitrogen atom to which they are
attached and one or more atoms from the linker group A form a saturated
monocyclic heterocyclic group having 4-7 ring members and optionally containing
a second heteroatom ring member selected from O and N;

or NR?R? and the carbon atom of linker group A to which it is attached

together form a cyano group;
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or R2 and R3 together with the nitrogen atomto which
they are attached forma cyclic group selected from an

wo modagab® group and a saturated nonocycl i chet BEDGBIMO0S464

group having 4-7 ring nenbdids and optionally
contai ning a second heteroatomring nenber sel ected
fromOand N, or one of R2 and R3 together with the

nitrogen atomto which they are attached and one or
mor e Ritiswele¢ted fromnaydrogenchalggas £1-Asdtaratpddydacartat.cyano

aﬁgﬁpycldoc het erocyclic group having 4-7 ring nenbers
ép?rf nal ly containing a second heteroatomring

menbeg’ is gblegt@ Grof pirégeanHiogd, CNRARIratvdchyidbezatdi igano,
atomof |inker group A to which it isjattached
CONEL HEPNEBR i Es> &\Han DHIF @B por NHGANHR ect ed f r om

hyd .5
oot urSos g 8Bty fiach SRLHIR SRMRHEE MOt el
S®iBktacéssdl¢cted Sehdatogenfiydmxyy difigesmethgl, ogao, nifib, barboxy,

saturated hydrocarbyl, d .5 saturate rocarbyl oxy,
waadpowé}-%eﬁv%sarbﬁ@mw, grwnt%%@by % @'?oylﬁgo:

' 1 10%71 irpc ' c . b
(%%hgc%?#gxor: E)f gy&g%kgﬁggmbh ﬁa@ggyggg}\g%g)%’l a}n((:l R
isselbatdfromyigidragent heeroaydis@yaips hagng fpno8 thé? eingayerhbers,

r.ou bei.ng optionall.y substituyted by one qr_.nor
Si5<rrrrr S BB RYly SR UUier PYpa A RyPTe sibstfients
deldctddURIR BRI, 0x0Y BilBger) bl i, ni€d! SR¥Yy, St mdHBP8r di-
or di-G -4 hydrocarbyl am no; a group Ra-Rb wherein Ra
s ydpmathylapineGarbaozelieynd Igtetoxiclic grayps hxving frongdto 12

SO2 SCPNR NROSOR d ' lected.f
TRRIPGRENTS R PUPECy e o r s Rl ot of s £ Baloray) srgu
ﬂﬁf@%{&lﬂllﬁ Bel rébl4ded by, F, S0a S0y NBF, 0de (DY, CoxBIK vr
substituted by one or nore
X'CxHXY,

R’ is selected from hydrogen and Cy.4 hydrocarbyl; and

X! is 0, S or NR® and X is =0, =S or =NR".

Also provided are compounds of the general formula (Ib):

RS

R%/RS
/

N7
N—N
H

RL-/?-—N
E

(Tb)

or salts, solvates, tautomers or N-oxides thereof;

wherein A is a saturated hydrocarbon linker group containing from 1 to 7 carbon
atoms, the linker group having a maximum chain length of 5 atoms extending
between R' and NR’R® and a maximum chain length of 4 atoms extending between

E and NR’R?, wherein one of the carbon atoms in the linker group may optionally
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substituents sel ected from hydroxy, oxo, hal ogen,

cyano, nitro, carboxy, am no, nono- or di-C .4
whyasocawsdyl am no, carbocyclic and heterocycl i BCOGBRDE/005464
having from3 to 12 ring naebers and wherein one or

nore carbon atons of the G -8 hydrocarbyl group nmay
optionally be replaced by GBS, SO SO2, NRO X1C(X2),

C(X2 X1 or X1C(X X1; RO is selected from hydrogen and
Halreplabydisyommaoiygen oanitrogén atonpandwiereiRbavdrbx® atams-0f the

ke B sy pabioAeY RS i B APt Reafh SRR Huorine
AR }gdm%a[o,z' yﬁwdedttw&wdr&zy %\}oa{ it Idrareaal a civen atdin 4
| S sat u i nke

ated hydrocarbon r group containing
Witlo mspedt ¢o theddR Forgredtons, the |inker group having a

maxi num chai n | en . of:. 5 OB ext ' . en Rl
iR R ol

ext engl RGnkejIwe &Bteloaaylchrdp;R , wherein one of the
carbon, ato in the |inker group may, optignally be

repl a%zewdo&@%m igdeperdently Stleeted frem yidsegengfue halspery! and
@he & rbon atonms of the |linker group A nay optionally
¥53%ne or nmore substituents sel ected from oxo,

f 1 uor b aaidR hpdetherywitlptheviidegntanah 16 hiichytbeyoary agedied
when present is not |ocate

0

form a saturated monocyclic heterocyclic group having 4-7 ring members and

optionally containing a second heteroatom ring member selected from O and N;

or one of R* and R? together with the nitrogen atom to which they are
attached and one or more atoms from the linker group A form a saturated
monocyclic heterocyclic group having 4-7 ring members and optionaily containing
a second heteroatom ring member selected from O and N;

or NR?R? and the carbon atom of linker group A to which it is attached
together form a cyano group;

R* is selected from hydrogen, halogen, C;.5 saturated hydrocarbyl, cyano,
and CF3; and

R’ is selected from selected from hydrogen, halogen, C,.5 saturated
hydrocarbyl, cyano, CONH,, CF3, NHy, NHCOR® or NHCONHR?;

R’ is phenyl or benzy! each optionally substituted by one or substituents
selected from halogen, hydroxy, trifluoromethyl, cyano, nitro, carboxy, amino,
mono- or di-Cy.4 hydrocarbylamino; a group R*R? wherein R® is a bond, O, CO,
Xloxd), CEHX, XIcHX], S, SO, SO,, NRY, SO;NR® or NR°SO,; and R” is
selected from hydrogen, heterocyclic groups having from 3 to 12 ring members, and
a Cy.¢ hydrocarby! group optionally substituted by one or more substituents selected
from hydroxy, oxo, halogen, cyano, nitro, carboxy, amino, mono- or di-Ci.4
hydrocarbylamino, carbocyclic and heterocyclic groups having from 3 to 12 ring
members and wherein one or more carbon atoms of the Cy.g hydrocarbyl group may
optionally be replaced by O, S, SO, SO,, NR®, X’C(X?), X)X or X'CXH)X;



at a carbon atoma with respect to the NR2R3 group and
provi ded that the oxo group when present is |ocated at
w@2@anbrrs at om awi th respect to the NR2R3 gr oupCT/EBR@4M05464
nonocyclic or bicyclic carbacyclic or heterocyclic
group; R1L is an aryl or heteroaryl group; R2 and R3
are i ndependently selected from hydrogen, Cl.4
hydrocarbyl and G .4 acyl; or R2 and R3 together with
t he niR“ris)@afcteai‘@mﬂxydmgenland Beyhpdrecabylaaied form a
satur et eroc cI| roup havi ng 4-7
ring &ﬁ%ﬁﬁ%ﬁérﬂ; 1 ng a second
heteroatom ring nmenber sel ect ed from O andN; or one of
RnantheRtib® aatRepromdel;: t he nitrogen atomto which they
are attached and one or nore atons fromthe |inker
group A forma saturated rmnoc%/cl i ¢ heterocyclic group

havt ngt mrrrpqundg?enﬁm%thg fermmlaghy R (W),&s}h paany eigersub-
econ t m O and N;

o NIRRT g8 BT B SRR aT o

V\,hl chit is attached together forma cyano group; R4 is

sel ect,oeeblﬁmmdwaimﬁnulaf@l. agg Slb) Q1) E(m)at(ma( dﬂor any sub-

hydr ocar byI cyano and I's selected from
hydr o@@cwp theteelasifletingd éerm@r ey %Wﬂﬁbidﬁ’ﬁy for tregtgest of a

CONH2 4 Elﬁ%” ﬂlﬁg&)é’? Q{E%Eg RO is
phenyl b;ﬁﬁezg)/fi!:ogrgét fi'onal )?su stitu ed by one or

nor e subst ituents sel ected from hal ogen, hydroxy,

tri 6 I tl“(he ms@bmtqmpmmﬂmf fmﬁul@(l) Q&) @)y (II)@ MII)OQIVUC(WQ or any

or 4 hydroc rb a. group Rb wherein Ra

i's a %l?fgrougt BRPES 13%2f53§<the I’)@‘B’(@Q“R& of g medggament for

S, MRGrop AR o%%%f Ad15baBPstate or condition mediated by
protein kinase B.

» A method for the prophylaxis or treatment of a disease state or condition
mediated by protein kinase B, which method comprises administering to a
subject in need thereof a compound of the formula (I), (Ia), (Ib), (IT), (IID),

V), (V) or any sub-group thereof as defined herein.

¢ A method for treating a disease or condition comprising or arising from
abnormal cell growth or abnormally arrested cell death in a mammal, the
method comprising administering to the mammal a compound of the
formula (), (Ia), (Ib), (II), (1ID), (IV), (V) or any sub-group thereof as

defined herein in an amount effective to inhibit protein kinase B activity.

¢ A method of inhibiting protein kinase B, which method comprises
contacting the kinase with a kinase-inhibiting compound of the formula (I),
(Ia), (Tb), (ID, (IIL), (IV), (V) or any sub-group thereof as defined herein.

¢ A method of modulating a cellular process (for example cell division) by

inhibiting the activity of a protein kinase B using a compound of the
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wopissonabs y substituted by one or

Is selected from hydrogen, heterocyclic groups having
from3 to 12 ring nenbers, and a Qs hydrocarbyl group

sel ected from hydroxy, oxo,4hal ogen, cyano, nitro,
carboxy, am no, nono- or di- C -4 hydrocarbyl anii no,
carbocyclic and heterocyclic groups having from3 to
12 ring nmenbers and wherein one or nore carbon atons
gf t ermulayby @) (Iby,| (I r(@lp By (\Opiriaon atth-grdve thepdbased
y 0.9 SO2, NRC, X1C(X2), X X1 or X1C(X X1; RO
IS sé}%&?igﬂﬂ%m hydrogen and ClC( hydr ocar b)cl:l( and X1
is O S or NRCand X2 is =0, =S or =NRC. Al so provided

ar e C&'&Bﬁi Beisd Sxfthé ﬂﬁnﬂ&i@ da), (Pd)"Ht)a(I(I? b(IV), (V?-oParBJm
H (I'b) or ners or

N- OX| gtesp om@uhmenmmreofﬁsmeuf Qe@h@atmfpau@dmﬁwr@@bﬂbm or

1 nkareagratt REDe Ry el iidon B EE R R B Whspiie

ext endi ng bet ween Rl andNR2R3 and a maxi mum chain

| eegthetise4f alcompoand enfdtmalaybl gy OIbE (HP1 \ANRR R3Y), (V) or any

wherei n one of t ecarbon atons .in_t i nker graup

may oibigseen enasebqdiperidhereptaslefined aainder themmagéscture of a
atom j [

o o 15, e bAHGRSROR AR B D5 okl dhien
sel echedlated Onphdteiarkingeand hydroxy, provi ded that the
hydroxy group is not |ocated at a carbon atom a

¢ A method for the prophylaxis or treatment of a disease state or condition
mediated by protein kinase A, which method comprises administering to a
subject in need thereof a compound of the formula (I), (Ia), (Ib), (1I), (IID),

(IV), (V) or any sub-group or embodiment thereof as defined herein.

e A method for treating a disease or condition comprising or arising from
abnormal cell growth or abnormally arrested cell death in a mammal, the
method comprising administering to the mammal a compound of the
formula (1), (Ia), (Ib), (IT), (I1I), (IV), (V) or any sub-group or embodiment
thereof as defined herein in an amount effective to inhibit protein kinase A

activity.

» A method of inhibiting protein kinase A, which method comprises
contacting the kinase with a kinase-inhibiting compound of the formula (I),
(Ta), (Ib), (ID), (11I), (IV), (V) or any sub-group or embodiment thereof as

defined herein.

¢ A method of modulating a cellular process (for example cell division) by
inhibiting the activity of a protein kinase A using a compound of the
formula (1), (1a), (Ib), (ID), (I1I), AV), (V) or any sub-group or embodiment

thereof as defined herein.

nmor e substi t PETVGB2004/005464
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waeyos/oerehet er oar yl

with respect to the NR2R3 group; E is a nonocyclic or
bi cyclic carbocyclic or heterocyclic group; RL is an
group; R2 and R3 are i ndeprameBéog/005464
sel ected from hydrogen, C hydrocarbyl and G -4acyl; or
R2 and R3 together with the nitrogen atomto which
they are attached form a saturated nonocyclic
het erocyclic group having 4-7 ring nmenbers and
optei Oflad hsg of maimhn@ ofths éorondia ﬁkt(br)o(dbb GiLy, (D), d®d(@71) or
sel ected from O.and t oget her
with e |&r9%gﬁre:9f6?ﬁi%rﬁleaﬂfﬂ@ﬁl foigi%?/a ’ﬁP’éu@gTW’é?c éd and
one OfefRAReR 8o iGiRylR® dritRbSherd LOH ﬂ1s@asfe%"tdfé 8r condl'uon
sat urated nonocyclic "héterocyclic group awgﬁg}dd &

ca

ring arisirgeirematiompe icolh arawth ob Abneirmially awesed
het eroatom ri ng merrber sel ected fromOand N, or NR R
and the ¢ ich.it

R RSB RO P isedef OF PR B ecdebidl il i

f r om {nndiagiedll devatian midmbl, sdlidy abled by Fﬂﬁe%faﬁﬁhmstermg
cyano, and CF3; and R5 is selected fromselected

hy dr O@éhe nwmr@@}@rponmpugd obthg fermda (ydiacdbb (D), (Bhady), (V)
3
benzy B sﬁbgp% tona SU@W@ %an%%}]de b@ﬂ?&z\% i’

subst inhiketiiSatapkaat @t gfrdS\mlm dirabmgﬁtaﬂylmyﬂmed gell death.
trifluoronmethyl, cyano, nitro, carboxy, am no, nono-

or di-Ci-4 hydrocar byl am_ng; grqoup Ra-Rb wherein

i s *a Hopgthodforatevisd r@g@wdw‘@e@@quew e( Kljspaser cg@mon

S, MRrist MRrRind Yo Bnordif cdfPeloWih or abnormally arrested cell
death in a mammal, which method comprises administering to the mammal
a compound of the formula (I), (Ia), (Ib), (I), (III), (IV), (V) or any sub-
group thereof as defined herein in an amount effective in inhibiting

abnormal cell growth.

¢ A pharmaceutical composition comprising a novel compound of the formula
(D), (1a), (Tb), (ID), (I1D), (IV), (V) or any sub-group thereof as defined herein

and a pharmaceutically acceptable carrier.

e A compound of the formula (I), (Ia), (Ib), (I), (), (IV), (V) or any sub-

group thereof as defined herein for use in medicine.

o The use of a compound of the formula (1), (Ia), (Ib), (II), AIT), AV), (V) or
any sub-group thereof as defined herein for the manufacture of a
medicament for the prophylaxis or treatment of any one of the disease states

or conditions disclosed herein.

o A method for the treatment or prophylaxis of any one of the disease states or
conditions disclosed herein, which method comprises administering to a

patient (e.g. a patient in need thereof) a compound (e.g. a therapeutically
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sel ected from hydrogen, heterocyclic groups having
from3 to 12 ring nenbers, and a C -s hydrocar byl

w@e@dpeapt i onal |y substituted by one or nore PCT/GB2004/005464

substituents sel ected fromihydroxy, oxo, hal ogen,
cyano, nitro, carboxy, amno, nono- or di-Ci .4
hydr ocar byl am no, carbocyclic and heterocyclic groups
having from3 to 12 ring nenbers and wherein one or

nor e effactive ambont loﬁfhetfbnm(ﬁl (0, () ddby &) WDy (Yp(VHewy any
option a S, SO SO2, NRO, X1C(X2),
C(X2)% %&IX %ﬁ%"?ﬁi‘aﬁ@“q&aﬁw Cih-ected from hydr ogen and
Cl-4 hydrocarbyl; and X1 is OS or NRO and X2 is =0, S

or o=NR@metddtfdr @M@ﬂhﬁﬂg‘oxfféﬂﬁdﬂ@gﬂ@ﬁ@id&ﬁé of aals%mwér
per se of the formula (I1), (111), (1V), or an¥
oa

ot hercos,adﬁgmcdmlmedéxmm%@h mgfhod ﬁ@mpmmdanwyenag

def i at

o1 BT Ry SR PAHAGSOD S BRABRTHLE hdrapll Bl
as deéffaetidle haoant) of the fmaular(l} (ie), [QIbt)mm @KD,&I‘@), (V) or any
treatnent of .a diseagse state or condition nedi ated by

pr ot eSUR-KPwR thergef as qdderedp. g conpound of formul a
(1), (1a), (1b)5 (1), (I11), (1V), (V) or any
SuR- g é%h('i(?ﬁ%?ﬂg dﬁ%ld%?sfdnﬁ%?&%n?gf‘a fiﬁEaste'E te or condition

manufacture o I canent for the prophylaxis or
t r eat medibtedfbyaproieseidasseH, athiclomethod dbmiprisesnidicederhglay
protein, Ki na

t hod for the | axi. ..
P on pilicht rdeierining Aadhetiierogs ot R ongrp vk B pagent is
prot ebﬂgk-} PASETBingb bﬁ@wﬁﬁhml&%sbaﬁ?ol@w&e%ﬁ&&rwmﬁa

to a j'ect in need thereof a conpound of the formla

(1), ¢dnapqun@ibaying(actiyify ggains) profditvkinage/B; and (an)yvhere it is

sub-gr t.her def i

71 et PG dF IR 0G° B RS R eb o il ng

from gysceptible, thereafter administering to the patient a compound of the
formula (I), (Ta), (Ib), (A1), (1II), (AV), (V) or any sub-group thereof as

defined herein.

o The use of a compound of the formula (1), (Ta), (Ib), (I), (IL), AV), (V) or
any sub-group thereof as defined herein for the manufacture of a
medicament for the treatment or prophylaxis of a disease state or condition
in a patient who has been screened and has been determined as suffering
from, or being at risk of suffering from, a disease or condition which would
be susceptible to treatment with a compound having activity against protein

kinase B.

¢ A method for the diagnosis and treatment of a disease state or condition
mediated by protein kinase A, which method comprises (i) screening a
patient to determine whether a disease or condition from which the patient is
or may be suffering is one which would be susceptible to treatment with a
compound having activity against protein kinase A; and (ii) where it is

indicated that the disease or condition from which the patient is thus
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abnormal cell growth or abnornally arrested cell death
in a mmmal, the nmethod conprising admnistering to

wo b@soermal a conmpound of the formula (1), (1 apCT/GBR)04/005464

(rey, (rer), (1v)s (V) or dmy sub-group thereof as
defined herein in an anmount effective to inhibit
protein kinase B activity. A method of inhibiting
protein kinase B5 which nethod conprises contacting
t he kiugeseibld, thereaficr ndmimisterinigdp theppticotm compowid af e

f

sub- ol P st dhin el Loty byt itodiit
modul gkiRg.2dGGledWedin Process (for exanple cell

di vi si on %y Inhibiting the activity of a protein

ki nase B using a conmpound of thefornula (

1), (I
g L: sz é?l;d tige, orf(al doipoupd vf the fugmde (I?,r{%)s(lb), @Hﬁ) lﬂéﬁ)s ?{éfr)e(a%) or
I ne ereln. .
o) ST -SSR g LA e

enbodjreRkdich@Esohr 8 tHafnhdaed: fephylaxkor adieadestither
prophylaxis or treatnent of a disease state or

condi ednskitionsios axpasignioyhe hast beph sepensd@nd has bern detamiged ps

o ARt bRt b ol

def i ngglidhar@ila be euscbpblotntaantnireitlod campediddeaving activity
the prophylaxis or treatnent of a disease state or
condi agaonst peieiatkdepsB- prot ei n ki nase A. A nethod for

t he prophyl axis or treatnent of a disease state or

%%nga”’r%?er%% Qﬁ@ﬁeﬁ%ﬁﬁ%ﬁ@t ein kinase A, which nethod

rTng to a subject in need thereof a
compound of the formula (1), (la), (Ib), (1l), (LIll),
gthQllc(thg gencaalyprefatengesound dofinisiebs shaleapplt tocnely pf the
St Ao b A ol (R U0d Y i ftifioh, SublePSi st efbodiment

thereof, unless the context indicates otherwise.

Any references to Formula (T) herein shall be taken also to refer to formulae (Ta),
(Ib), (D), (I1D), (IV), (V) and any other sub-group of compounds within formula (I)

unless the context requires otherwise.

References to “carbocyclic” and “heterocyclic” groups as used herein shall, unless
the context indicates otherwise, include both aromatic and non-aromatic ring
systems. In general, such groups may be monocyclic or bicyclic and may contain,
for example, 3 to 12 ring members, more usually 5 to 10 ring members. Examples
of monocyelic groups are groups containing 3, 4, 5, 6, 7, and 8 ring members, more
usually 3 to 7, and preferably 5 or 6 ring members. Examples of bicyclic groups are
those containing 8, 9, 10, 11 and 12 ring members, and more usually 9 or 10 ring

members.

The carbocyelic or heterocycelic groups can be aryl or heteroaryl groups having
from 5 to 12 ring members, more usually from 5 to 10 ring members. The term

“aryl” as used herein refers to a carbocyclic group having aromatic character and
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%ﬂﬂh&ﬂ @irbocyclic groups include cycloalkyl groups as defined below. Partially
saturated carbocyclic groups include cycloalkenyl groups as defined below, for

example cyclopentenyl, cycloheptenyl and cyclooctenyl.

Examples of heteroaryl groups are monocyclic and bicyclic groups containing from
five to twelve ring members, and more usually from five to ten ring members. The
heteroaryl group can be, for example, a five membered or six membered
monocyclic ring or a bicyclic structure formed from fused five and six membered
rings or two fused six membered rings. Each ring may contain up to about four
heteroatoms typically selected from nitrogen, sulphur and oxygen. Typically the
heteroaryl ring will contain up to 3 heteroatoms, more usually up to 2, for example
a single heteroatom. In one embodiment, the heteroaryl ring contains at least one
ring nitrogen atom. The nitrogen atoms in the heteroaryl rings can be basic, as in
the case of an imidazole or pyridine, or essentially non-basic as in the case of an
indole or pyrrole nitrogen. In general the number of basic nitrogen atoms present in
the heteroaryl group, including any amino group substituents of the ring, will be

less than five.
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(Vi) Of pAf¥le ring fused to a a 5- or 6-membered ring containing 1, 2 or 3 ring

heteroatoms;

) apyrazole ring fused to a a 5- or 6-membered ring containing 1 or 2 ring

heteroatoms;

f) animidazole ring fused to a 5- or 6-membered ring containing 1 or 2 ring

heteroatoms;

g) an oxazole ring fused to a 5- or 6-membered ring containing 1 or 2 ring

heteroatoms;

h) an isoxazole ring fused to a 5- or 6-membered ring containing 1 or 2 ring

heteroatoms;

i) athiazole ring fused to a 5- or 6-membered ring containing 1 or 2 ring

heteroatoms;

j) anisothiazole ring fused to a 5- or 6-membered ring containing 1 or 2 ring

heteroatoms;
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Examples of bicyclic heteroaryl groups containing a six membered ring fused to a
five membered ring include but are not limited to benzfuran, benzthiophene,
benzimidazole, benzoxazole, benzisoxazole, benzthiazole, benzisothiazole,
isobenzofuran, indole, isoindole, indolizine, indoline, isoindoline, purine (e.g.,

adenine, guanine), indazole, benzodioxole and pyrazolopyridine groups.

Examples of bicyclic heteroaryl groups containing two fused six membered rings
inctude but are not limited to quinoline, isoquinoline, chroman, thiochroman,
chromene, isochromene, chroman, isochroman, benzodioxan, quinolizine,
benzoxazine, benzodiazine, pyridopyridine, quinoxaline, quinazoline, cinnoline,

phthalazine, naphthyridine and pteridine groups.

Examples of polycyclic aryl and heteroaryl groups containing an aromatic ring and
a non-aromatic ring include tetrahydronaphthalene, tetrahydroisoquinoline,
tetrahydroquinoline, dihydrobenzthiene, dihydrobenzfuran, 2,3-dihydro-
benzo[1,4]dioxine, benzo[1,3]dioxole, 4,5,6,7-tetrahydrobenzofuran, indoline and

indane groups.
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pyrrolidone) and cyclic ester moieties (e.g. as in butyrolactone)

Examples of monocyclic non-aromatic heterocyclic groups include 5-, 6-and 7-
membered monocyclic heterocyclic groups. Particular examples include
morpholine, thiomorpholine and its S-oxide and S,S-dioxide (particularly
thiomorpholine), piperidine (e.g. 1-piperidinyl, 2-piperidinyl 3-piperidinyl and 4-
piperidinyl), N-alkyl piperidines such as N-methyl piperidine, piperidone,
pyrrolidine (e.g. 1-pyrrolidinyl, 2-pyrrolidinyl and 3-pyrrolidinyl), pyrrolidone,
azetidine, pyran (2H-pyran or 4H-pyran), dihydrothiophene, dihydropyran,
dihydrofuran, dihydrothiazole, tetrahydrofuran, tetrahydrothiophene, dioxane,
tetrahydropyran (e.g. 4-tetrahydro pyranyl), imidazoline, imidazolidinone,
oxazoline, thiazoline, 2-pyrazoline, pyrazolidine, piperazone, piperazine, and N-
alkyl piperazines such as N-methyl piperazine, N-ethyl piperazine and N-

isopropylpiperazine.

One sub-group of monocyclic non-aromatic heterocyclic groups includes
morpholine, piperidine (e.g. 1-piperidinyl, 2-piperidinyl 3-piperidiny! and 4-
piperidinyl), piperidone, pyrrolidine (e.g. 1-pyrrolidinyl, 2-pyrrolidinyl and 3-
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usually 3 to 7, and preferably 5 or 6 ring nmenbers.
Exanpl es of bicyclic groups are those containing 8, 9,

waBgoshdi4and 12 ring nenbers, and nore usual |l y BCDGB2@4/005464

ring nenbers. The carbocycl22c or heterocyclic groups
can be aryl or heteroaryl groups having from5 to 12
ring menbers, nore usually fromb5 to 10 ring nenbers.
The term "aryl" as used herein refers to a carbocyclic
group having aromatic character andthe term
"heteroaryl"” is used herein to denote a heterocyclic
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carbocycli ¢’ and heteroc%/c'l ic ring systens. The terns
argpreiae heterowitic groyps, pwazeliding.y saturated" refer to rings
wherein the ring structure(s) contains atons sharing
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ceddosrckthealeptraiBdednaphthenys adduteadlangl. car bocycl i ¢ groups
i ncl ude cycl oal kenyl groups as defined bel ow, for
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hiag yptidnall geaiipte agy biiedrraing gohbiaation of two or more of the following
moieties:

- substituted or unsubstituted pyridone rings;

- substituted or unsubstituted pyrrolo[1,2-a]pyrimid-4-ones;

- substituted or unsubstituted pyrazolones.

Where reference is made herein to carbocyelic and heterocyclic groups, the
carbocyclic or heterocyelic ring can, unless the context indicates otherwise, be
unsubstituted or substituted by one or more substituent groups R° selected from
halogen, hydroxy, trifluoromethyl, cyano, nitro, carboxy, amino, mono- or di-Cy.4
hydrocarbylamino, carbocyclic and heterocyclic groups having from 3 to 12 ring
members; a group R%-R? wherein R® is a bond, O, CO, X'C(X?), C(X3X',
XIcEHXY, S, SO, SOz, NR®, SO,NRC or NR°SO,; and R is selected from
hydrogen, carbocyclic and heterocyclic groups having from 3 to 12 ring members,
and a Cy.3 hydrocarbyl group optionally substituted by one or more substituents

selected from hydroxy, oxo, halogen, cyano, nitro, carboxy, amino, mono- or di-
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five to ten ring nenbers. The heteroaryl group can be,
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nonocyclic ring or a bicycl2Bc structure formed from
fused five and six nenbered rings or two fused six
nmenbered rings. Each ring may contain up to about four
het eroatons typically selected fromnitrogen, sul phur
and oxygen. Typically the heteroaryl ring will contain
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acﬁ'h%xlo@arﬂﬁm{&asa%ecym BRI B s hihBe ﬁ@wteqayl

contains at |eaSt one ring nitrogen atom
rrmgrrmgmtrsam:drvmerqnn oteorhietre mxhcvryatom:s wfjge @amhmomﬂ group
ek i A r
rPt aeﬁ y%%%gpr%g{? @ngléﬁﬁ% Ie@\c a)g?(%% aﬁ( jrgdoorl e or
W‘O(K?)Klm trogen. | n gener al the nurrber of basic

n|tro S8 n el group,

i nclu hsgse eﬁf}ﬁéﬁ%f“eh {&Bn&s&l}b%% °°ar? the ring,
will béﬂesSofNRﬁaﬂdX’asEK)aﬁﬁbesNRf flve msrrbered
heteroaryl groups include but are not limted to

YRGS sl R A5Rrrdy B PR Ey s PER gyt
| S6dp) t}ﬁm;ld&arbbwcﬁz ot keterb¢yiciz gloap mgl bt ahmﬁztﬁhtred gr mapiself
SRR o T e B B RSy SR
R FipBllis RE tRFEkmiuIA @ st furkhd? isehseituiest ga@a;g rm%mw m@lh@él p
may be, for exanple, a group selected from

[satboeYRlicioF hejeopxcdig Siurs Setchpe @prpé\%@wé%em%ew&s further
CsQ’G§t@t'1t5H NG ahothér 26- g%)Lﬁo'o‘?GO Lﬁapaf B Formba (B, ¥ 5hidl iiher

ring fused to a 5- “or ered ring contalnlng
oubgityentslomst meblé@ efﬁ’eecyel;c o hsterqoplén sreunsibibare Qébétm% a

SeleBd BoMBAPSIAM EddepsANh i Sithn QERD. T NG

The substituents R*® may be selected such that they contain no more than 20 non-
hydrogen atoms, for example, no more than 15 non-hydrogen atoms, e.g. no more

than 12, or 10, or 9, or 8, or 7, or 6, or 5 non-hydrogen atoms.

Where the carbocyclic and heterocyclic groups have a pair of substituents on
adjacent ring atoms, the two substituents may be linked so as to form a cyclic
group. For example, an adjacent pair of substituents on adjacent carbon atoms of a
ring may be linked via one or more heteroatoms and optionally substituted alkylene
groups to form a fused oxa-, dioxa-, aza-, diaza- or oxa-aza-cycloalkyl group.

Examples of such linked substituent groups include:

R R
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het eroatons; d) a pyrrole ring fused to a a 5- or
6-menbered ring containing 1, 2 or 3 ring heteroatons;

weooa/oppsazol e ring fused to a a 5- or 6- nenbePeDGBR0VZ/005464

containing 1 or 2 ring hetesoatons; f) an i m dazole
ring fused to a 5- or 6-nenbered ring containing 1 or
2 ring heteroatons; g) an oxazole ring fused to a 5-
or 6-nenbered ring containing 1 or 2 ring heteroatons;
h) an i soxazole ring fused to a 5- or 6-nenbered ring
containing 1 or 2 ring heteroatons; i) a thiazole ring
TUuSed 1o a 5-] of _6-nenbered ring contarning 1or 2

T
ring er oat jorrs; N9 i got hi Nerinsyfusedtoa
5- or llg-Arenbelr ed il ontdining Il or 2 ding
het roa%orrs;k) a't hiophene jri ng-fused toja 5- or

6- menbered rijng containing|{l 2 or 3 ring|heteroatons;

TI) afuran ring rused to a 5- or o6-nmenbered ring

Egdhéstifhglogendsubstindentd inglulelitiBal ddlkine,Brodihe Q¥ AR,

ring fuseg]@t,o a 5- or 6-nenbered ring containing 1 or
Bluprineand chloripe a1 particplprly prefestsdazol e ring fused to a 5-
or 6-nenbered ring containing 1 or 2 ring heteroatons;

In the definition of the compounds of the formula (I) above and as used hereinafter,
the term “hydrocarbyl” is a generic term encompassing aliphatic, alicyclic and
aromatic groups having an all-carbon backbone, except where otherwise stated. In
certain cases, as defined herein, one or more of the carbon atoms making up the
carbon backbone may be replaced by a specified atom or group of atoms.
Examples of hydrocarbyl groups include alkyl, cycloalkyl, cycloalkenyl,
carbocyclic aryl, alkenyl, alkynyl, cycloalkylalkyl, cycloalkenylalkyl, and
carbocyclic aralkyl, aralkenyl and aralkynyl groups. Such groups can be
unsubstituted or, where stated, can be substituted by one or more substituents as
defined herein. The examples and preferences expressed below apply to each of the
hydrocarbyl substituent groups or hydrocarbyl-containing substituent groups
referred to in the various definitions of substituents for compounds of the formula

(I) unless the context indicates otherwise.

Generally by way of example, the hydrocarbyl groups can have up to eight carbon
atoms, unless the context requires otherwise. Within the sub-set of hydrocarbyl
groups having 1 to 8 carbon atoms, particular examples are Cy¢ hydrocarbyl
groups, such as C;.4 hydrocarbyl groups (e.g. C;.; hydrocarbyl groups or C;»
hydrocarbyl groups), specific examples being any individual value or combination

of values selected from Ci, Ca, Cs, Cy4, Cs, Cs, C7 and Cg hydrocarbyl groups.

The term “alkyl” covers both straight chain and branched chain alkyl groups.
Examples of alkyl groups include methyl, ethyl, propyl, isopropyl, n-butyl, isobutyl,
tert-butyl, n-pentyl, 2-pentyl, 3-pentyl, 2-methyl butyl, 3-methyl butyl, and n-hexyl

and its isomers. Within the sub-set of alkyl groups having 1 to 8 carbon atoms,
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o) a cyclohexyl ring fused to a 5- or 6-nenbered ring
containing 1, 2 or 3 ring heteroatons; and p) a

weyaksopewxt yl ring fused to a 5- or 6-nmenbered PCTGB2004/005464

containing 1, 2 or 3 ring R8&teroatons. Exanpl es of

bi cyclic heteroaryl groups containing a six nenbered
ring fused to a five nenbered ring include but are not
limted to benzfuran, benzthi ophene, benzi n dazol e,
benzoxazol e, benzi soxazol e, benzthi azol e,
benzi sot hi azol e, isobenzofuran, indole, isoindole,

ipaiohlaZdxafiples BEOT 1. Mlcy] bRAHY) Gthial €, 4 BIYT HEufsqe §: €5 alkyl
adeni ne, guani ne), indazole, benzodi oxol e and
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pyridopyri di ne,” qui noxal i ne, qui nazoline, “cinnoline,
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Exanpl es of polycyclic aryl and heteroaryl groups
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Exagplaeofivyeloalkemyl graupsiclude, Hut ae a6 liniteg togayblepmperSiic h

g§c?$b%§en§re @ycque%ﬂ% Xfcllép%nt%ienyl and cyclohexenyl. Within the sub-
set of cycloalkenyl groups the cycloalkenyl groups have from 3 to 8 carbon atoms,

and particular examples are Cs.s cycloalkenyl groups.

Examples of alkynyl groups include, but are not limited to, ethynyl and 2-propynyl
(propargy!l) groups. Within the sub-set of alkynyl groups having 2 to 8 carbon

atoms, particular examples are Cy.¢ alkynyl groups, such as C.4 alkynyl groups.

Examples of carbocyclic aryl groups include substituted and unsubstituted phenyl,

naphthyl, indane and indene groups.

Examples of cycloalkylalkyl, cycloalkenylalkyl, carbocyclic aralkyl, aralkenyl and
aralkynyl groups include phenethyl, benzyl, styryl, phenylethynyl, -
cyclohexylmethyl, cyclopentylmethyl, cyclobutylmethyl, cyclopropylmethyl and
cyclopentenylmethyl groups.

When present, and where stated, a hydrocarbyl group can be optionally substituted
by one or more substituents selected from hydroxy, oxo, alkoxy, carboxy, halogen,

¢yano, nitro, amino, mono- or di~Cy.4 hydrocarbylamino, and monocyeclic or
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bi cyclic, for exanple, and typically have from1l to 5
heteroatom ring nenbers (nore usually 1, 2, 3 or 4

whetsneabd®m ri ng menbers), usually sel ected frpaT/GB2004/005464

ni trogen, oxygen and sul phus. The heterocylic groups
can contain, for exanple, cyclic ether noieties (e.g
as in tetrahydrofuran and di oxane), cyclic thioether
noieties (e.g. as in tetrahydrothi ophene and
dithiane), cyclic amne noieties (e.g. as in
pyrrolidine), cyclic sul phones (e.g. as in sulfolane
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ngln gr og’aholﬁl et &Qﬁﬁ‘éﬁﬂﬁocyc | Stk UidOuds mox%c?ﬂgz 7-

oCycC C groups. Particalar
ExtarplRant helerodgclivgraips haviag 3-7hingmumgiesd. i ne and its
S-oxi de and S, S-di oxi de (parti cul arly thionorpholine),

BBl B %%B&P FEbe bR by R B bt optionally be
fyhbeds OF Stﬂﬂj)%bzm oK QPR C(é/ ot HHHE)p wmr ubcrowp
é,_%gp r"%iJeP%‘fr‘ #3 ddf(%? ?s 1}efch¥bef'oré ge%‘ientréx dpr@\qged that at least one

Edbbr oA BT e htttopabargroupdedyids. of drieaphelngl, 2 3 or 4 carbon

di hydr op di_hydr of ur,an drot hi azol e,

Hew aF PR P TSR ERE 1 B B gy Bours

h&&cf ahy B QP14 AY, di@nDor g‘}od;ﬁﬁﬂa@fb% diieOsapi¢ foR diffe}ent. In general,
m dazol i ne, i1 m dazoli di none, ]ﬁzol | nﬁc t hi az I | ne

Qlerwmémflhi?éaf b Prckbesns carhes atomsgaplaced el corresap

ﬁé}%hgc{g'%:f ¥dor BE DRI AR5 B2 RSt NeBBAiY thep m@@ew
pi perazine and N SODTOD%ﬁ‘ﬁpperam ne.

gmbpsgmompcmmem mses/eArhan atesm obhe earbaétgé?%w? ‘Pf'@n
9ep?acgc§ b}lf i %p%%gfﬁent atom or group as defined above include ethers and

thioethers (C replaced by O or S), amides, esters, thioamides and thioesters (C-C
replaced by X'C(X?) or C(X)X"), sulphones and sulphoxides (C replaced by SO or
SO,), amines (C replaced by NR®). Further examples include ureas, carbonates and
carbamates (C-C-C replaced by X'C(X)XY).

Where an amino group has two hydrocarby! substituents, they may, together with
the nitrogen atom to which they are attached, and optionally with another
heteroatom such as nitrogen, sulphur, or oxygen, link to form a ring structure of 4 to

7 ring members.

The definition “R%R?” as used herein, either with regard to substituents present on
a carbocyclic or heterocyclic moiety, or with regard to other substituents present at
other locations on the compounds of the formula (1), includes inter alia compounds
wherein R? is selected from a bond, O, CO, OC(0), SC(0), NR*C(0), OC(S),
SC(S), NR°C(S), OCQNR®), SC(NR®), NR'C(NR?), C(O)O, C(0)S, C(O)NR’,
C(S)0, C(8)S, C(S) NR®, CINR)O, C(NR“)S, C(NR®)NR’, 0OC(0)0, SC(0)O,
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nor phol i ne, piperidine (e.g. 1-piperidinyl,
2-pi peridinyl 3-piperidinyl and Apiperidinyl),

w@e@snsaene, pyrrolidine (e.g. 1-pyrrolidinyl, PCT/GB2004/005464

2-pyrrolidinyl and 3-pyrrol2zrdi nyl), pyrrolidone, pyran
(2H pyran or 4H pyran), di hydrothi ophene,

di hydr opyr an, di hydrofuran, dihydrothiazole,

t et rahydr of uran, tetrahydrothi ophene, dioxane,
tetrahydropyran (e.g. 4-tetrahydro pyranyl),

i m dazol i ne, i mdazolidinone, oxazoline, thiazolin e,

e (CsY 'dd{S)O RO(SY0 NREIC S0, @C@%W}@Wém@

andNal ksy §) E\B{am nes such as per azi ne

@&{@a%u COIBNEY CE)SNOR]P ST NEENSYEMR )@rS&ﬁHB )S
g TSP - SN scs) N

M°C@NRDEQ@ INRS, %Q@%DMROWC@%N&Q 80, 60, NR°
RROGYARGA AR M G BLiAR @1 Byiar U Of the above
Up of pretrérre

nonar ona eterocycllc groups, is
azet i di ne, Exanpl es of non-aromatic carbocyclic groups
The moissy BYeands hidmeengrdigss bs egroupsselested Simoptbogywdic and
t I
‘ﬁ&‘é{o% cggt%%uff ﬁb{ﬁ}%@&ﬁ S 12 g2 §1b%ﬁggpﬁ§u 3 0.1p and more
@W\Mw otehio 10),asd wélik ha@omﬂzsﬂ (gtc&lpmphmm}ldbi substituted as

e L TGl o B RRESHBr e Belropycti ane

etups o yebdtouigiboups in this specificati on may
opt i onal |y exclude any one or any conbination of two

f e.f ietie bstjt ted or
%u 5t @aflég Isya?(lljlcfoﬁ ?ar sgmup’gu%%ﬁ]? geéheg
bpdrobesbylot group e fotred hy&e@}l@}ﬂxly Brslpd nmnﬂs saturated
?x ‘]gst i tuted o}iﬁ]%agéubst it razol on ﬁ(

TSRS teertra B SPYALY e alkoxy such as

bbgy atlBithexydpAHARarlyl MEheaN R9emalkbey @lg. bﬁg S RNkl C
ring can, unless the context indicates otherw se,
such as cyclopropyloxy, cyclobutyloxy, cyclopentyloxy and cyclohexyloxy} and

cycloalkyalkoxy (e.g. Cs.¢ cycloalkyl-C.; alkoxy such as cyclopropylmethoxy).

The hydrocarbyloxy groups can be substituted by various substituents as defined
herein. For example, the alkoxy groups can be substituted by halogen (e.g. as in
difluoromethoxy and trifluoromethoxy), hydroxy (e.g. as in hydroxyethoxy), Ci.o
alkoxy (e.g. as in methoxyethoxy), hydroxy-Ci.; alkyl (as in hydroxyethoxyethoxy)
or a cyclic group (e.g. a cycloalkyl group or non-aromatic heterocyclic group as
hereinbefore defined). Examples of alkoxy groups bearing a non-aromatic
heterocyclic group as a substituent are those in which the heterocyclic group is a
saturated cyclic amine such as morpholine, piperidine, pyrrolidine, pipetazine, C.4-
alkyl-piperazines, Cj.7-cycloalkyl-piperazines, tetrahydropyran or tetrahydrofuran
and the alkoxy group is a Cy4 alkoxy group, more typically a C;.3 alkoxy group

such as methoxy, ethoxy or n-propoxy.

Alkoxy groups may be substituted by, for example, a monocyclic group such as

pyrrolidine, piperidine, morpholine and piperazine and N-substituted derivatives
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unsubstituted or substituted by one or nore
substituent groups R10 sel ected from hal ogen, hydroxy,

wo pesloss®et hyl , cyano, nitro, carboxy, am noPCTVGB2004/005464

or di-Q 4 hydrocarbylam na$ carbocyclic and
heterocyclic groups having from3 to 12 ring nenbers;
a group Ra-Rb wherein Ra is a bond, O CO X1CCX2),
C(X X1, XIC(X X1, S, SO SO, NRO, SO2NRO or NROS2;
andR i s selected from hydrogen, carbocyclic and
heterocyclic groups having from3 to 12 ring nenbers,
Hilodt o RUAROPRNDY., 50448 101 | ARG 4SS birkiiad by
hore substituents sel ec from hydr oxy, oxo,
hamgmncmmrohdmpptboxsc ambu&lyoetmraéd DIPEIFBINORhOR, G - 4
hydr ocar byl am no, carbocyclic and heterocyclic groups

RiaNdn 1 i ée&@mhw i2a e ggyd@&m%r/ $roBf) @x ELbMhyaRR B

nore carpon at oms drocarb group may

aptupo RAR grelse hm@pllbaf@eqjd diiped BeIosscrby NROUDR TRXR)

C d
éit{%rzaie%%[rpo 5 af&éax cgfgloalgfl@d §ﬁ<&%ﬁa§%9mc %&ﬁﬁxﬁgg ¢ Quc‘i:’lg ’
FHoups nrel\laé:meWyé,re&lyﬂ el ey_ulwtquh ére hydoapbRKe. gc«'dhxﬁ grouss
o S BRSBTS 1
Wwabdiaged Akl @ebups inthide hﬂ@Bﬁrﬁuﬂs&uBsmlhﬁéd Hsy,ldim’:d)r widréthadogenor
L B it AT TR L0 B SR A
SuRedetityl tudisRétas, 12 foﬁﬂudarﬁ @thy{(iﬁd paiflieoyikli @od)s such as

het erocycl j c %rou ps ich are

t
ttBvayemcthyl).fou by frexy éﬁﬁa%lt/ﬁhpml%?}hﬂ%ﬂd B}‘F{S?ﬁ@alybuﬁl BRIy
Egc&%%&ﬁyl%fm B%yfo%rﬁ‘i@dh?l} (ddino ht¥EmS- And BalkHBmino

stituents do not "I ncl ude carbocycllc or

Hegemmowhyldngthﬂa@momw dinetiyianipometbyls dimeghydamipocsinl

PP BO R0 (e ERFuRRY Wl MRy K bin The
Qﬁﬂh@ﬂyﬂthﬂb, amdmﬁclicfm‘mrﬁ Guehoas lnyel padigd igroups, aryl groups, heteroaryl

groups and non-aromatic heterocyclic groups as hereinbefore defined).

Particular examples of alkyl groups substituted by a cyclic group are those wherein
the cyclic group is a saturated cyclic amine such as morpholine, piperidine,
pyrrolidine, piperazine, Cy.4-alkyl-piperazines, C;4-cycloalkyl-piperazines,
tetrahydropyran or tetrahydrofuran and the alkyl group is a Cy.4 alkyl group, more
typically a Cy.3 alkyl group such as methyl, ethyl or n-propyl. Specific examples of
alkyl groups substituted by a cyclic group include pyrrolidinomethyl,
pyrrolidinopropyl, morpholinomethyl, morpholinoethyl, morpholinopropyl,
piperidinylmethyl, piperazinomethyl and N-substituted forms thereof as defined

herein.

Particular examples of alkyl groups substituted by aryl groups and heteroaryl
groups include benzyl, phenethyl and pyridylmethyl groups.

When R? is SO,NR®, R® can be, for example, hydrogen or an optionally substituted

C.¢ hydrocarbyl group, or a carbocyclic or heterocyclic group. Examples of R%-RP
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atons, for exanple, no nore than 15 non-hydrogen
atons, e.g. no nore than 12, or 10, or 9, or 8, or 7,
woroB/6ms3 5 non- hydrogen atons. \Where the car bBCY/GBR@4/005464
and heterocyclic groups have a pair of substituents on
adj acent ring atons, the two substituents may be
linked so as to forma cyclic group. For exanple, an
adj acent pair of substituents on adjacent carbon atons
of a ring my be linked via one or nore heteroatons
and optionally substituted al kyl ene groups to forma
s o} Q%A hody BT alRflaiids yaldacky |
‘Ié%zeﬁ%.lgé%m gngﬁlg? aglg%)ﬁﬂf ioﬁaédagu%%t it ueﬁ?%n?oups
allnddmidesuipbanyl| sreupsf and shiphenamidss ermed diopsa pyedp ggpaio group
f [ .ch ' ¥a IadhIR-N kdae and
S B e B, B R R T on
Speradiee smolpoNAvehyfpigetrintor nul a (1) above and as used
hereinafter, the term"hydrocarbyl"” is a generic term

FOGHIRIF R, RERP ARbL R HOMHAALARASHARL | C_Or OUpS
avirng afi all-carbon backbone, except where otherw se
Isdtabarglsulphonyandsirylsdplysy] sraupscdriicidarihaprdcsiclicome apg

f b | kb
Hae e ni g BhARa bR B0 ASRRoRRC (POne
ﬁi@ﬁfﬂlgxl;l?ﬁorgf adiywdluensanlpydnyyr oups i ncl ude al kyl ,

cyc kyl, cycl oal kenyl, carbocyclic aryl, alkenyl,
Kk l, boal I

SR B oy R, PR W R kg UG REl SR By puaied Cre

Eﬂﬁ&ba@fy@ gmp,agra k;:lmoumiu bshdtetrqttyeﬂ% proppwhrameplet etfe® ¢ 3”

e substitute one,or re s ; Lne

R S e R e D SR

ﬁ&g&lﬂmk@bﬁ?ﬁbpﬁfminbﬁehyﬂq&émﬂn@)yHi—?u&&lkﬁlammm(efz.gr ougst or
rocar -contaj ni,ng substituent oups.referred to

imetiemiag P dowsemc e lop i FR e B Rl ey o,

Sﬁ%ﬁgﬂ?gﬁﬁ&;mkhgmﬁﬁ&ﬁuhﬁmgl) unl ess the context

I'ndi‘ca

es ot herw se.

Specific Embodiments of and Preferences for A. B, R'toR%and R’

The Group “A”

In formula (I), A is a saturated hydrocarbon linker group containing from 1 to 7
carbon atoms, the linker group having a maximum chain length of 5 atoms
extending between R! and NR?R? and a maximum chain length of 4 atoms
extending between E and NR2R?. Within these constraints, the moieties E and R}

can each be attached at any location on the group A.

The term “maximum chain length” as used herein refers to the number of atoms
lying directly between the two moieties in question, and does not take into account
any branching in the chain or any hydrogen atoms that may be present. For

example, in the structure A shown below:
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Generally by way of exanple, the hydrocarbyl groups
can have up to eight carbon atons, unless the context

groups having 1 to 8 carbomoatons, particul ar exanpl es
are Q. bhydrocarbyl groups, such as Cl.4 hydrocar byl
groups (e.g. Cl1.3 hydrocarbyl groups or Cl-2
hydr ocar byl groups), specific exanpl es bei ng any
i ndi vi dual val ue or conbi nation of values sel ected
fromG , C, C3,C4, Cs, Ce,C7 and Cs hydrocar byl
groups. The tern1"algml" COR®f S th strai ght chain
and branched cha|n1aﬂk§I ﬁrdu s./ Exanpl es of al kyl
groups i ncl ude yp i) ppyl |sopropyl
n- butyl , |sobutyl tert- utyl, enbg pentyl,
3-penty|, 2-nethy| butyl, 3- nethyl yl, and n- hexyl
and its isomers. Wthin the sub-set of aIkyI gr oups
tir\chaig léngtlobeﬁweaﬂb‘mﬁd Nlﬁ]g%;s F?ufmwh@wsem( 111@56%@5 e G

P uc as al kyl groups (e.g
Q?W?‘Y%Pg‘%g@ érls O3S kyl groups). Exanpl es of
cycl oal kyl groups are those derived from cycl opropane,
hy gdnehliit sy@esentty bﬁmﬁﬂ dnethe Ciyikdr@h@ipdas a alddimum chain length

| ohept ane. t he sub-set of cycloal kyl groups
a8§§|%ﬁf§ﬁm¥% 8ﬁ%a e) have from 3 to 8 carbon

atons parti cul ar exanpl es being C3.6 cycl oal kyl

37} mmboﬁﬁadﬁnhﬁsmfkﬁr @bieligla ofhia gt &1l 46l extebdingr €
[ 3 ethenyl (vinyl), 1- propenyl,

mﬁ?ﬁbﬁ% ﬁ%yl) i sopropenyl, butenyl,

but a-1, 4-di enyl, pentenyl, and hexenyl Wthin the

Mm&er emf)ocﬁinkﬁmhb ligked lgnmpmbea eHafierydih Of D uPmbickienfiay e

ﬂg?p @tons particul ar exanpl es being C2-6
e *such as C2-4 al kenyl groups. Exanpl es

of cycloalkenyl groups include, but are not limted
107) fu@theﬂ @ﬂfoﬂﬁ@dhy Ithe Knket @ous B cha@)Edo@P s 8ok extending
g%clo %%ﬂ%%¥l and cycl ohexenyl. Wthin the sub

WCG

It is prefetred that the linker group has a maximum chain length of 3 atoms
extending between E and NR’R’.

In one particularly preferred group of compounds, the linker group has a chain
length of 2 or 3 atoms extending between R! and NR?R? and a chain length of 2 or 3
atoms extending between E and NR?R>.

One of the carbon atoms in the linker group may optionally be replaced by an

oxygen or nitrogen atom.
When present, the nitrogen atom may be linked directly to the group E.

In one embodiment, the carbon atom to which the group R' is attached is replaced

by an oxygen atom.

Wthin the sub-set of hydroraBbyok/005464
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set of cycl oal kenyl groups the cycl oal kenyl groups
have from 3 to 8 carbon atons, and particul ar exanpl es

w@r@s081463 cycl oal kenyl groups. Exanpl es of al kpayiGB2004/005464

groups include, but are not3tlimted to, ethynyl and
2-propynyl (propargyl) groups. Wthin the sub-set of

al kynyl groups having 2 to 8 carbon atons, particular
exanpl es are C2-6 al kynyl groups, such as C2-4 al kynyl
groups. Exanpl es of carbocyclic aryl groups include
substituted and unsubstituted phenyl, naphthyl, indane
ﬁ{]&okﬁap %ﬂﬁocﬂﬁl&’ﬁpﬁl m@m%@z&h@é toqué:ia%l didtlogtla {% of the linker

cycl oal kenyl al kyl, carbocyclic aral , aral

arosbiapd ylcaghop fed inrteq dhain PBrradiag quyuweerbE g NR'Bt yrrcgnlaced

cycl ohexyl met hyl , cycl opentyl net hyl ,
nglp %%H?{met hyl , cycl opropyl net hyl and

g%/Cl opent enyl net hyI groups. \Wen present, and where
hen@ditregen PPROY DB 410 AYS m%ﬁﬂntb’é it fenpdibptthe nitrogen

Es%%% L?&Bﬁdanta Ync QP20 rgrd‘{%rag%%'dpeﬁ agf,xg ﬁg %ﬁe%ﬂv?ocﬁlf‘egve‘;ﬂn m

0XO0 alkoxy cyano,
earberogtomeno- or di-Ci .4 hydrocarbylan1no and
nDnocycIic orbicyclic carbocyclic and heterocyclic

us uaﬁ%ﬂ@ﬁ gﬁ) i‘% 0P ohﬁds]&ﬂ(& glEeyf(e)%/ trhg (1311 hifrfba? Ak D! ©

nmenbers. Pr substituents
dmcﬁtlud@tﬂemr@g»@w 9waiboastom andrthalinke gnoup Aftes aealipbey
% é@gybstltuted hydr ocar byl group can be a partially
%uorlnated or perfluorinated group such as
di fluoronethyl or trifluoronmethyl. In one enbodi nent
Fhetaboreatons bithe tinken gwup rzﬁcmweptimnld»cw ome @amdyocycl i c

g&d%1&§&t§ ﬁgé(eccarfrom gL lﬂ’&% 'grf‘%dr%xéfprroy%edggmﬁer %g/dlr Aé}h ere

nmore’c ar rocar
gronp s i Yocaet atnedbon den mptmegxdctuy o NIBz,R SRupSHA,

PIREER AR LGOS VR RIoSHoa & DR P R Gregeet o the
PR h@dup. PTeiéaae diht hadrodt orb&i $f prexesy, is located at a position B
with respect to the NR*R?® group. In general, no more than one hydroxy group will
be present. Where fluorine is present, it may be present as a single fluorine
substituent or may be present in a difluoromethylene or trifluoromethyl group, for
example. In one embodiment, a fluorine atom is located at a position B with respect
to the NR*R* group.

It will be appreciated that that when an oxo group is present at the carbon atom

adjacent the NRR? group, the compouad of the formula (I) will be an amide.

In one embodiment of the invention, no fluorine atoms are present in the linker

group A.

In another embodiment of the invention, no hydroxy groups are present in the linker

group A.

In a further embodiment, no oxo group is present in the linker group A.
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wQrasperey be replaced by one of the atons

carbon atom of the hydrocarbyl group remains. For
exanple, 1, 2, 3 or 4 carbon atons of the hydrocar byl

listed, and the replacing atons or groups nay be the
same or different. In general, the nunber of |inear or
backbone carbon atons replaced wll correspond to the
nunber of |inear or backbone atoms in the group

repl acing them Exanples of groups in which one or
nore carbon atom of the hydrocarbyl group have been

e A T e P B ARl B

@tong)are prajegibiy. thekinker group Wi, egntheliskengrbup i vessubsttufed- C
repl aced by X1C(X2) or C(X2)X1), sul phones and

%%falaﬂaslma(c@rﬁo%&k@&ﬁﬂt hE ¥R &hp %CE} eeganiu%gen

repl aced " FUrther exafpl s i ndl reas
@m @mﬂr@@ %ﬂ?@lar& 8¢ hensihes oedydrogy s@lptl’an@tchnﬂynore preferably

%}5 gxyswgg Een"i’sn am no group has two hydrocar byl
stituentss, may, together with the nitrogen

atomto whi ch they are attached, and optlonally Wi th

lesmitbare erchpindensh effonr aemmbatwesgdhandsNR vt is mreferred
Sl 0,6 B S A ol

winbbn sketebond t 0 substituents present on a car bocycl [ c
or heterocyclic noiety, or with regard to ot her

$HORE gﬁ?ﬁi? il s%§c% ﬁblﬂ ﬁ?lb.lfcfonlpg&?&s &9 Hl%tag 1J @e%‘radatlon in

conpounds t he f
etynytbe hinker ghoap &i cnmmvep & bathed cardiguration at ﬂbe m:tboratoﬁo,

SRRt TR Y | Rl o et 0 Bh ey o IR
GfcBp San X BlacdAp 2 GaNEY Qm-GdR)yBgroGhNR) NR, OC( O) O,
SO O NR C(O O, 0OC(S) SC(S)O, NROC(S) O OC(NR) O

SRR e o iy 5 B SR
the compound is represented by the formula RI-(G)k-(CHz)m-W-Ob-(CHz)n-
(CR®R7),-NR’R’ wherein G is NH, NMe or O; W is attached to the group E and is
selected from (CH)-CR?, (CHz);-N and (NH)-CH; bis O or 1,jis O or 1, kis O or
I,misOor1,nis 0, 1,2, 0r3 and pis 0 or 1; the sum of b and k is 0 or 1; the sum
of'j, k, m, n and p does not exceed 4; R and R7 are the same or different and are
selected from methyl and ethyl, or CR°R” forms a cyclopropyl group; and R? is
selected from hydrogen, methyl, hydroxy and fluorine;

In another sub-group of compounds of the formula (), the portion R!-A-NR?R of
the compound is represented by the formula R'-(G)-(CHz)m-X-(CHy)u-(CRR7),-
NRR? wherein G is NH, NMe or O; X is attached to the group E and is selected
from (CHy);-CH, (CH,);-N and (NH);-CH; ,jisOor 1,kisOor 1,mis O or 1,nis 0,
1,2, 0r 3 and p is 0 or 1, and the sum of j, k, m, n and p does not exceed 4; and R®
and R7 are the same or different and are selected from methyl and ethyl, or CR°R’

forms a cyclopropyl group.

A particular group CR°R is C(CHz),.

or BCDGB2004/005464
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NRC(NR)'S, OC(ONR, SC(ONR, NROC(O NRC, OC(S)NRO
SC(S) NRO, NR C(S)NRO, OC(NR c)NRc, SC(NRC) NRC

WORDSOMRENRC, S, SO, SO2 , NRC, SO2NRO and NROSERT/GB2004/005464

wherein Ri s as herei nbefore3defined. The noiety Rb can
be hydrogen or it can be a group selected from
carbocyclic and heterocyclic groups having from3 to
12 ring menbers (typically 3 to 10 and nore usually
from5 to 10), and a C .g hydrocarbyl group optionally
substituted as herei nbefore defined. Exanples of

sl cyclic and heterocyclic groups are
gggég?9gﬁ¥(ggg€g?pv%en Rais Oand Ro is a Cl1
ﬁydrocarbyl group, Ra and Rb together forma

{peticalensanicwseiionswhase thppartiep BeﬂX Wd&féhwnm@yn@woups
rémgeﬁk@d St et Rl RY. ?@qsz ggﬁ@xbmﬁaygékﬁg}s 5;&15& Yreltfosd-

koxy, nore usud al koxy Xy and

Wé&thy, particul arly nmethoxy), cycloal koxy (e.g. C

bcycl oal koxy such as cycl opropyl oxy, cycl obutyioxy,
oydtm@emuypoxylam@ ty2cdrdtret plivtky) and cycl oal kyal koxy
(e.g. C3.6¢cycloalkyl-Ci-2 al koxy such as
oy ckt sr mpy D wel hoik) 1 offhendyydriocar byl oxy groups can be
substituted by various substituents as defined herein.
or X éx@h)€H, tkhe 1 ah Kok y ig0olyAsr 8and pés Gubst i t ut ed by
hal ogen (e.g. as in difluoronethoxy and

tor | X i Q@ERYEIH) QY ), mAyOlmaX Y, (@ 2nd@ss In hydr oxyet hoxy),
Cl. 2 al koxy (e.g. as in nmethoxyethoxy), hydroxy-Ci .2

al kyls (t@ﬁ)JJGH ly drapiet NRXY®WhowY), 20F 3andy e 0.C gr oup
(e.g. a cycl oaIkyI group or non- aronati c het er ocyclic

ro er ei.nbefore defi ned of alko
B e O Heein TR paron e SRRy 61 6 Comiaa K
Séi!@és%htwBj’ﬂthe&61@11&511%3@(});(1@@{@1,,OM-OHQEHEEI(@RQW&NR@R%@UIO

is a saturated cyclic am ne such as norpholi ne,
Shgse ihex cie, pyrrolidine, piperazine, Owalkyl -

o kis0,mis 0, Wis (CHy)-CR®, j is 0, R® is hydrogen, bis 1, nis 2 and p is 0.
o kis0,mis0, Wis (CHy)-CR”, j is 0, R% is hydroxy, bis 0, nis 1 and p is 0.
o kis0,mis 0, Wis (CH)-CR%, jis 0, R*® is methyl, b is 0, nis 1 and p is 0.

o kis0,mis0, Wis (CHy);-CR%,  is 0, R% is fluorine, bis 0, nis 1 and pis 0.
In one preferred configuration, the portion RI-A-NRZR? of the compound is

represented by the formula R'-X-(CH,)-NR?R® wherein X is attached to the group
E and is a group CH, and n is 2.

Particular examples of the linker group A, together with their points of attachment
to the groups R!, E and NR?R?, are shown in Table 1 below.

Table 1:
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Currently preferred groups include Al, A2, A3, A6, Al10, All, A22 and A23.

One particular set of groups includes A1, A2, A3, A10 and Al1.

A further particular set of groups includes A2 and A11.

Another particular set of groups includes A6, A22 and A23.

A further set of groups includes A1, A2 and A3.

In group A2, the asterisk desi

gnates a chiral centre. Compounds having the R

configuration at this chiral centre represent one preferred sub-group of compounds

of the invention.

Rl

group i s a Cl-4pral/kpo04/005464




di met hyl am no and di et hyl am no) and cycl oal kyl ar ai no
(e.g. cycl opropyl am no, cycl opentyl am no and

weyalobexy| am no). Specific Enbodi nents of andPCT/GB2004/005464
Preferences for A, E, RL t66R5 and RO The G oup "A" In
formula (1), Ais a saturated hydrocarbon |inker group

10

15

20

25

containing from1l to 7 carbon atons, the |inker group
havi ng a nmaxi nrum chain length of 5 atons extendi ng
between R1L and NR2R3 and a maxi num chain |l ength of 4
atons extendi ng between E and NR2ZR3. Wthin these

f@%&%ﬂg an afyh@r R84l 88 olp 0 GndfbeGABCEREBmARE List of

at any location on the group A The term
émhgrmetwwmﬂieéﬁé{oﬁ headed Gipera P%rqm%@mé Lefipiioph e
nunber of atons lying directly between the two

ﬁDéaﬁtb'e ?x?bnb@ycﬁb' @?ﬁlh?i‘xc a8Gn G&eﬁreﬁﬁéd Elﬁk&hﬂn@ﬂtols &ﬁﬁl@bbfﬂw.
any branc |ng|nt e chain or drogen atons that

Parficude epmaplenet menseydie|2ad hqvt%rowbgrgm?é% Wénembg wn
%’xi& SR s boraiging w102 hmacind bbb, Mnd 19 - R

ndambﬁad;hetttrealwhmnpd cngiring et nSdterar NRe ZREbeEs splected

ﬁ Ei' 5 eneral it is presently preferred that the
b up has a maxi num chain | ength of 3 atons

(for exarrpl e 1 or 2 atons). In one enbodi nent, the

Ekankysies ofisouhyzrbags incledeaihenylonghthylothiony b fiar.exrtiendinggd
pyridine, with phenyl being presently preferred.

The group R! can be unsubstituted or substituted by up to 5 substituents, and

examples of substituents are those listed in group R'" above.

Particular substituents include hydroxy; Cy.4 acyloxy; fluorine; chlorine; bromine;
trifluoromethyl; cyano; CONHy; nitro; Ci.4 hydrocarbyloxy and Cy.4 hydrocarbyl
each optionally substituted by Cy.; alkoxy, carboxy or hydroxy; Ci.4 acylamino;
benzoylamino; pyrrolidinocarbonyl; piperidinocarbonyl; morpholinocarbonyl;
piperazinocarbonyl; five and six membered heteroaryl and heteroaryloxy groups
containing one or two heteroatoms selected from N, O and S; phenyl; phenyl-Ci.4
alkyl; phenyl-Cy.4 atkoxy; heteroaryl-Ci.4 alkyl; heteroaryl~C ;.4 alkoxy and
phenoxy, wherein the heteroaryl, heteroaryloxy, phenyl, phenyl-C;.4 alkyl, phenyl-
Ci.4 alkoxy, heteroaryl-C .4 alkyl, heteroaryl-C;.4 alkoxy and phenoxy groups are
each optionally substituted with 1, 2 or 3 substituents selected from Cyp acyloxy,
fluorine, chlorine, bromine, trifluoromethyl, cyano, CONHy, Cy.; hydrocarbyloxy
and C,.» hydrocarby! each optionally substituted by methoxy or hydroxy.

Preferred substituents include hydroxy; Ci.4 acyloxy; fluorine; chlorine; bromine;
trifluoromethyl; cyano; Ci.4 hydrocarbyloxy and Ci4 hydrocarbyl each optionally
substituted by C ., alkoxy or hydroxy; Ci4 acylamino; benzoylamino;
pyrrolidinocarbonyl; piperidinocarbonyl; morpholinocarbonyl; piperazinocatbonyl;

five and six membered heteroaryl groups containing one or two heteroatoms
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between R1L and NR2R3. In anot her enbodi nent, the
i nker group has a chain length of 2 atons extending
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i nker group has a chain Iength of 3 atons extending
between R1L and NR2R3. It is preferred that the |inker
group has a maxi num chain |length of 3 atons extending
between E and NR2R3. I n one particularly preferred
group of compounds, the linker group has a chain

l ength of 2 or 3 atons extending between R1 and NR2R3

@E‘Igct@d ﬁ'&ﬁ N J G ettt g%o t orrs Hhg Sﬁﬁo%ﬁfﬂf F\ﬂ)n{gt%{eﬁ%f &

’One of the car oup
waylomcfiu sontigl Bb}bsn@enfémhaméupwyh nn%nlpgexy whermmtthaxgenyl

I R e Dbl BENUHSARE B RHARIR £% 01" Car bon
atllnmtuem wtleatdd frcbm 651 ecbgom fluarings d:lﬁcnrhi&dbnosuneg pI aced by

| ‘
R N e MR
ansktianteeldyhmeth@tyambiydrokire chai n ext endi ng bet ween E and
NR2R3 is replaced by an oxygen atom Wen a nitrogen

d .t hat
TS RT3 RBOUE B RESREM: Rk R RPSp B!
Shaasdoap fndridey chibmhee a:sattmma;\mﬂumtcmiaﬂesﬂ; dygn&;ahon at ons.

S ERBD e Bt Pritent G BHID otiseh B b ot ars

aly@laggaon atom and the |inker group A has an all-carbon

Although up to 5 substituents may be present, more typically there are 0, 1, 2, 3 or 4
substituents, preferably O, 1, 2 or 3, and more preferably 0, 1 or 2.

In one embodiment, the group R! is unsubstituted or substituted by upto 3
substituents selected from hydroxy; Ci.4 acyloxy; fluorine; chlorine; bromine;
trifluoromethyl; cyano; Ci.4 hydrocarbyloxy and Ci.4 hydrocarbyl each optionally
substituted by Cy.; alkoxy or hydroxy.

In a further embodiment, the group R! can have one or two substituents selected
from hydroxy, fluorine, chlorine, cyano, phenyloxy, pyrazinyloxy, benzyloxy,

methyl and methoxy.

In another embodiment, the group R! can have one or two substituents selected

from fluorine, chlorine, triflnoromethyl, methy! and methoxy.

When R’ is a phenyl group, particular examples of substituent combinations include

mono-chlorophenyl and dichlorophenyl.

Further examples of substituent combinations include those wherein R! is
hydroxyphenyl, fluorochlorophenyl, cyanophenyl, methoxyphenyl, methoxy-
chlorophenyl, fluorophenyl, difluorophenyl, phenoxyphenyl, pyrazinyloxyphenyl or
benzyloxyphenyl.
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wOz2@5/06146®r i ne and hydr oxy,

skel eton. The carbon atons of the |inker group A may
optionally bear one or nore substituents selected from

group is not |ocated at a ¢8&rbon atomawi th respect to
the NR2R3 group, and provided al so that the oxo group
is located at a carbon atomawith respect to the NR R3
group. Typically, the hydroxy group, if present, is

| ocated at a position b with respect to the NR2R3
group. In general, no nore than one hydroxy group wl|

RO €58 Uik Y hES S dféx#i%rr inOrohi1 g{?‘ﬁﬁ,e{btubstitﬁenm be
present as a Si ngele |'uori ne "stibstituent or n%y be
pdeadaptousty @ mesehie twmerd position aprthe six-deatemdeingy Where a

bt B RS e R TR BRIk o M B "

gluotipe atbtn. Wi | | be appreci ated that that when an oxo
group is present at the carbon atom adj acent the NR2R3
20UR 3t he conmpound of the formula (1) will be an
%ﬂ%@’.&l n one enbodi nent of the invention, no fluorine
atons are present in the |inker ,group A. I n another
dnooelgnoamof empohedsiofterfoinorda (h®R lapdiROse indeperpondy gelected
esent 1N &h 1Nk rQuUp
S ittt S S ShLHS G Byt ot (b qcpytond acvt
an@eties Arel aptiomdlygoiostiprted bycare untssubbtithdns detactad [fanf | )
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unsubstituted. Preferably, when a carbon atomin the
| Whétethe fydroqarbiy! noiateslsabstithtdd/byaa Inidroxyganinaf methylainéno,
group A bears no _nore than one hydr subst it uent and
Hhpetp s e e e Py B By o e g gpbon oms
between the substituent and the nitrogen atom of the group NR?R?. Particular
examples of substituted hydrocarbyl groups are hydroxyethyl and hydroxypropy!l.

In another group of compounds of the invention, R? and R* are independently

selected from hydrogen, Ci4 hydrocarbyl and C.4 acyl.

Typically the hydrocarbyl group, whether substituted or unsubstituted, is an alkyl
group, more usually a C;, C; or Cj alkyl group, and preferably a methyl group. In
one particular sub-group of compounds, R? and R? are independently selected from
hydrogen and methyl and hence NR?R? can be an amino, methylamino or
dimethylamino group. In one particular embodiment, NR*R? can be an amino

group. In another particular embodiment, NR?R® can be a methylamino group.

In an alternative embodiment, the Cy.4 hydrocarbyl group can be a cyclopropyl,

cyclopropylmethyl or cyclobutyl group.

In another group of compounds, R* and R? together with the nitrogen atom to which
they are attached form a cyclic group selected from an imidazole group and a
saturated monocyclic heterocyclic group having 4-7 ring members and optionally

containing a second heteroatom ring member selected from O and N.

provi ded that the PgTIGBIY4/005464
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When there is a chain length of four atons between E
and NR2R3, it is preferred that the linker group A
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all carbon skeleton. In order to nodify the
susceptibility of the conmpounds to netabolic
degradation in vivo, the |inker group A can have a
branched configuration at the carbon atom attached to
t he NR2R3 group. For exanple, the carbon atom attached
to the NR2R3 group can be attached to a pair
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A Hedtati ey, IRy dat@4ted Bonocyclic ring can contain an additional heteroatom

selected from O and N, and examples of such groups include morpholine and

piperazine. Where an additional N atom is present in the ring, this can form part of
an NH group or an N-C_salkyl group such as an N-methyl, N-ethyl, N-propyl or N-
isopropyl group.

Where NR?R? forms an imidazole group, the imidazole group can be unsubstituted
or substituted, for example by one or more relatively small substituents such as Cj4
hydrocarbyl (e.g. methyl, ethyl, propyl, cyclopropyl and butyl), fluorine, chlorine,
hydroxy, amino, methylamino, ethylamino and dimethylamino. Particular

substituents are methyl groups.

In a further group of compounds, one of R* and R? together with the nitrogen atom
to which they are attached and one or more atoms from the linker group A form a
saturated monocyclic heterocyclic group having 4-7 ring members and optionally

containing a second heteroatom ring member selected from O and N.



6t A particular group CRR>7 .is C(CH3)2. Preferably X
is (CH2)j-CH Particular configurations where the
w@oosioerse R A- NR2R3 of the compound is represenPe€mGIBR004/005464
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those wherein: kis O mis GCr | , nisq, 1, 2 or 3
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3and pis 0. Xis (CHR)j-CH kis 1l, mis On is O,
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an?ples%f%u@i » cotpoanddlifel@REoRipbEndd whElRid NR¥ ahd A form a
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O, ni is 0, Wis (CH)J- O\]\ISORZOIS hydr ogen, b
is 1l nis 2 andp is O. |sURm|sOW|s
(CH2)j-CR20, j is O, Sjroxy,blso nis 1
and pis 0. kis Omis %0 Witk “(CH2)J-CR20 3j is O
R20 is nethyl, bis O, nis_ i andp is 0,.mis
whezw prd 1« @eizysh Grp® or  proyided thavige ?'ém Plf h%m ‘h%ils pithia tge
5 % pis 0. In one preferred configuration, the
fg Ion Ri A-NR2R3 of the conpound is represented by
theforrmla RMX- (CHy n- NR2R3. wherein tt
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group A together with their
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shovvn in Table 1 bel ow. CH
1 ( 2)\1
R \N—R3
E /
(CH,),,

where v and w are each 0, 1, 2 or 3 provided that the sum of v and w falls within the
10 range of 2 to 5. Particular examples of cyclic compounds are those in which v and
w are both 2.

Further examples of such compounds include compounds wherein NR?R? and A

form a cyclic group of the formula:
(CH,)
O/ \2 X .
R1 N—-R
(CH,),,

15  where x and w are each 0, 1, 2 or 3 provided that the sum of x and w falls within the
range of 2 to 4. Particular examples of cyclic compounds are those in which x is 2

andwis 1.

R4

In formula (I), R* is selected from hydrogen, halogen, Ci.s saturated hydrocarbyl,
20  C..ssaturated hydrocarbyloxy, cyano, and CFs.



10

15

20

25

wo2dsdc@eR R NN N R

R1 N

Table 1: R R N E Al A2 A3 M Me . FT > N
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RRdRI A RAS A6 OHR NR1L

41

More typically, R* is selected from hydrogen, halogen, C;.5 saturated hydrocarbyl,
cyano and CFs. Preferred values for R* include hydrogen and methyl. Ina
particular embodiment, R* is hydrogen.

R5

In formula (I), R® is selected from hydrogen, halogen, C,.s saturated hydrocarbyl,
Cy.s saturated hydrocarbyloxy, cyano, CONH,, CONHR®, CF;, NH,, NHCOR® and
NHCONHR’; NHCONHR® where R’ is a group R or (CH)R®, wherein R” is an
optionally substituted monocyclic or bicyclic group which may be carbocyclic or

heterocyclic.

Examples of carbocyclic and heterocyclic groups are set out above in the General

Preferences and Definitions section.

Typically the carbocyclic and heterocyclic groups are monocyeclic.

Preferably the carbocyclic and heterocyclic groups are aromatic.,

Particular examples of the group R’ are optionally substituted phenyl or benzyl.

Preferably, R’ is selected from selected from hydrogen, halogen, C.5 saturated
hydrocarbyl, cyano, CONH,, CONHR®, CF3;, NH,, NHCOR® and NHCONHR’®
where R’ is optionally substituted phenyl or benzyl.

More preferably, R® is selected from selected from hydrogen, halogen, C;.5
saturated hydrocarbyl, eyano, CF3, NH,, NHCOR? and NHCONHR® where R’ is
optionally substituted phenyl or benzyl.

The group R’ is typically unsubstituted phenyl or benzyl, or phenyl or benzyl
substituted by 1,2 or 3 substituents selected from halogen; hydroxy;
trifluoromethyl; cyano; carboxy; C.salkoxycarbonyl; Cy.4 acyloxy; amino; mono-
or di-Cy.4 alkylamino; Cy.4 alkyl optionally substituted by halogen, hydroxy or Cy
alkoxy; Cy.4 alkoxy optionally substituted by halogen, hydroxy or Ci.» alkoxy;

phenyl, five and six membered heteroaryl groups containing up to 3 heteroatoms

PCT/GB2004/005464
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w@rosentdky preferred group

R Al3 A14 A15 NOO O,R N R Al16 Al7 Al dER AHE E

A20 A21 i OH1 M E R3 E R3 A23 A24 A22 E R3 A25

ups include A, A2, A3PCHEB2004/005464
AlO Al, A22 and A23. Onedparticul ar set of groups
includes A, A2, A3, AlO and Al 1. A further

particul ar set of groups includes A2 and Al l. Another
particul ar set of groups includes A6, A22 and A23.

selected from O, N and S; and saturated carbocyclic and heterocyclic groups

containing up to 2 heteroatoms selected from O, S and N.

Particular examples of the moiety R’ include hydrogen, fluorine, chlorine, bromine,
methyl, ethyl, hydroxyethyl, methoxymethyl, cyano, CFa, NH,, NHCOR® and
NHCONHR® where R®® is phenyl or benzyl optionally substituted by hydroxy, Cp.q
acyloxy, fluorine, chlorine, bromine, trifluoromethyl, cyano, C;.4 hydrocarbyloxy
(e.g. alkoxy) and Cy4 hydrocarbyl (e.g. alkyl) optionally substituted by C.» alkoxy
or hydroxy.

Preferred examples of R’ include hydrogen, methyl and cyano. Preferably R is

hydrogen or methyl.

The Group “E”

In formula (I), E is a monocyeclic or bicyclic carbocyclic or heterocyclic group and
can be selected from the groups set out above in the section headed General

Preferences and Definitions.

Preferred groups E are monocyclic and bicyclic aryl and heteroaryl groups and, in

particular, groups containing a six membered aromatic or heteroaromatic ring such
as a phenyl, pyridine, pyrazine, pyridazine or pyrimidine ring, more particularly a

phenyl, pyridine, pyrazine or pyrimidine ring, and more preferably a pyridine or

phenyl ring.

Examples of bicyclic groups include benzo-fused and pyrido-fused groups wherein

the group A and the pyrazole ring are both attached to the benzo- or pyrido- moiety.
In one embodiment, E is a monocyclic group.

Particular examples of monocyclic groups include monocyclic aryl and heteroaryl
groups such as phenyl, thiophene, furan, pyrimidine, pyrazine and pyridine, phenyl

being presently preferred.
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A further set of groups includes Al, A2 and A3. In
group A2, the asterisk designates a chiral centre.

centre represent one preferdBed sub-group of conmpounds
of the invention. R1The group R1 is an aryl or
heteroaryl group and nmay be selected fromthe |ist of
such groups set out in the section headed Genera
Preferences and Definitions. R can be nonocyclic or

bi cyclic and, in one preferred enbodi nent, is
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heL.ah ?};@to? A-hdeh B RBES S e ek 86 S Ab 1hide QL [Oalk she@ BELEMs
Exa e h I h

s of such groups$ include phenyl, naphthyl,
tdyclohspane ang eygloppipensngdi misogsndopipining rings syghteR ppleaipe

bei resently preferred. The group Rl can be
uaglgﬁgjse?%zﬁefed or substituted by up to 5 substituents,

and exanpl es of substituents are those listed in group
R 5 padforvest thatghe group Arand thsqtyrazalererenpi anehal @dadhyd toadyacet

kbt p 1R 3 B PPl REpeDe ekd ot B AEEALML
hirelgroopEliy b rescdr popt iebtizag brjerdaiont Exarhplds dfisucigrdups E

al ko carhox XV = C | am no; benzoyl ami no;
TR T PR R PR B S BB R pe-pIREAEK, BT
rpapdpdpinkyil ad d (depipythzonpl. (Rurthar axamplel dneludp 1 f3i-disnbatiited ifive
menber ed . heteroaryl and heteroaryl oxy groups

JBHREEHH HRBS0one or two heteroatons sel ected fromN, O
and S; phenyl; phenyl-G .4 alkyl; phetiyl-G .4

al He@xayips Matag be angubst@uted 4r @hkpve uhietdesubaitydnts®S wiich may

%leks(e) egteg ?r(cj)m the group R as hereinbefore defined. More typically however, the
substituents R® are selected from hydroxy; oxo (when B is non-aromatic); halogen
(e.g. chlorine and bromine); trifluoromethyl; cyano; C;.4 hydrocarbyloxy optionally
substituted by Cy alkoxy or hydroxy; and C.4 hydrocarbyl optionally substituted
by Ci.2 alkoxy or hydroxy.

Preferably there are 0-3 substituents, more preferably 0-2 substituents, for example

0 or 1 substituent. In one embodiment, the group E is unsubstituted.

E may be other than:

- a substituted pyridone group;

- a substituted thiazole group;

- a substituted or unsubstituted pyrazole or pyrazolone group;

- a substituted or unsubstituted bicyclic fused pyrazole group;

- a phenyl ring fused to a thiophene ring or a six membered nitrogen-containing
heteroaryl ring fused to a thiophene ring;

- a substituted or unsubstituted piperazine group;
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20

phenoxy, wherein the heteroaryl, heteroaryl oxy,
phenyl , phenyl -Cm al kyl, phenyl- G .4 al koxy,

whetsneasy| - Cw al kyl, heteroaryl -G -4 al koxy apPdI/GB2004/005464

phenoxy groups are each optitonal |y substituted with 1,
2 or 3 substituents selected from Cl-2acyl oxy,
fluorine, chlorine, bromne, trifluoronethyl, cyano,
CONH2, C hydrocarbyl oxy and G -2 hydrocarbyl each
optionally substituted by nmethoxy or hydroxy.
Preferred substituents include hydroxy; C acyl oxy;

¢ , t
C’li ﬂé%%d;}dﬁ g@?}egaii}: agg or Hét@ﬁhl?ﬁ%lroﬁﬁ hafvllﬂgoﬁ\%rﬂ% sniyljﬁemﬁé{'?%

dr ocar by
FigEtaiig ynyto sk’ hfrt@r@ﬁfe@s lsgleated %crnk el md Sh{ierapoup E Bing!

aeprbRi=0 By t&e@mldam no; pyrrolidinocarbonyl;
plperldlnocarbonyl mor phol i nocar bonyl ;

pi per azi nocarbonyl; five and six menber ed het er oar yl
groups contai ni ng one or. ® het er oat onssel ected from
N, Oand S, the hetero fyl Q?EF bei ng optionally
substituted by one or yl substituents;
phenyl ; pyridyl; and phe Xy wherein the phenyl,
pyridyl and phenoxy groups are each optionally
substituted with 1, 2 or 3 substituents selected from

(lirere BEMORY Yhe ﬁoluHQ)? ht"t%?chlngﬁllt@{}{] 5521; (z)t?g %{;ﬂupo ang “a” dengates the

trifluoronethyl, cyano, Cl-2
WF%&@@&F%Vheﬁ@éhAoptlonalIy substltuted by met hoxy or
{p o.1n one sub-group of conpounds, the
stltuents for RL_are chosen from hydroxy; Cl-4
déywd&VBdﬁbmdiambCREhbnd|ne bromi ne; trifluoromethyl;

ehyl.oxy,and  Clap4 hydrocar byl each
R T SE ) (L LR S i DO S
/éhtﬂi’lsx hghog;qu dra Sﬁbmﬂi@gt ¢ﬁ1wﬁgﬁ§%myergﬁoﬁ% &?&{tgd frc{HPC N, O,
y e ar e or substituents .
E %‘l%aéoﬁ(fi?v 5%  fsyalatumber pf ngp- 8y HPeTeAteiBs Hregent m Ry
3ndRﬁbQ@ﬂh@ﬁh@ﬁh&ﬁﬂbmﬂ&ap group Rl is unsubstituted or
i tutgd 5
ﬁﬁg and R gether w1th the carbon atoms to which they are attached form an
unsubstituted five or six membered saturated or unsaturated ring containing up to
two heteroatoms selected from O and N; and

R is as hereinbefore defined.

In one preferred group of compounds, E is a group:

a
7
U\TﬁgT
where * denotes the point of attachment to the pyrazole group, and “a” denotes the
attachment of the group A;
P, Q and T are the same or different and are selected from N, CH and NCR'?,
provided that the group A is attached to a carbon atom; and U, V and R are as

hereinbefore defined.
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15

w@le0dlydsdcar byl oxy and Cl. hydrocar byl

substituents sel ected from hydroxy;
fluorine; chlorine; brom ne;

Cl. 4 acyl oxy;
trifluoronethyl; cyano;

each optT/GB2004/p05464
substituted by Q al koxy 4dr hydroxy. In a further

enbodi nent, the group Rl can have one or two

substituents selected from hydroxy, fluorine,

chl orine, cyano, phenyl oxy, pyrazinyloxy, benzyl oxy,

met hyl and nethoxy. |In another enbodi nent, the group

R1 can have one or two substituents selected from

%#ﬂ%%b?% Eﬁ‘@%?h frelublé hidrdQnONE bibklime Bl fis RANSL

_I's a phenyl group, particular,
exainipfes dofinedisuing no vre Gamisnmanibydregnpipmy Farticular

CRRGIE R DBIERY o SO, B OEBORE S TR, o
éy&ldr?ytjfi, @ﬁylppwlatw,l fluckine,ehbeing orabhaniyilluowysthybheny| |
0X 0Xx r ] 0
AR o RSB ORR Blorom e B B ety
D,Q?&Mﬂmrxhﬁng&an&Mnﬂmiﬂg}lmiﬁt)dimahjdmnd Embt, GONHm@OzEg,
roar r oup., suhstituent ..may. advant age e
bPededicct et Br Bt io REGie PR SRR ng.
M@@;&Eul@h&%ﬂ{%ﬁﬂiﬁd&&l@hoﬂﬁ, éseReMio Aid tiifieoreReampdasi tion,
it Is preferably larger in size than a fluorine atom

Cefihi e THR OB & T G 1y "GRGt B by W R

el aRévtly Glached yockho Cabhiydtod nihg GlentbedaY hrewklected fromtid O

hydr ocar byl and_acyl npoieties _are optiona .
(. @ pFtRRKYNI (o8 GF Thipigo aphOEs %E'm a %#E‘eﬂ“e%aﬂrbm

fletI Adathynydr oxy, amino, nethylam no, dimethylam no

and” nmet hoxXy.

Particular examples of the linker group E, together with their points of attachment
to the group A (%) and the pyrazole ring (*) are shown in Table 2 below.

Table 2:

* Bl .Y " B3 " B4
a a a a
0 0 ©
< 4 A\ [o
o o [
! BS
* Bs " B6 B7




When the hydrocarbyl noiety is substituted by a
hydr oxy, am no, nethylam no, dinethylam no or nethoxy
wW@e@ap61463/pi cal ly there are at | east two car boPCHGBA®4/005464
bet ween the substituent andé6the nitrogen atom of the
group NR2R3. Particul ar exanpl es of substituted
hydr ocar byl groups are hydroxyethyl and hydroxypropyl .
I n anot her group of conpounds of the invention, R2 and
R3 are independently selected from hydrogen, Cl.4
hydrocarbyl and Cl.4 acyl. Typically the hydrocar byl
' uns | 1S an |

one partyicul ar jenbodi nent, NR2R3 can. be_an
group. In aR8ther particuBHt |enbodi nent BINR2R3 qap be
a methyl ami no group. In an alfternative enbddi ment, the

CI. 4 hydrocarbylT group can be a cyclopropyl
cycl opropyi net hyl or cycl obutfyl group. In another

nds, R2 and together with the

o which they are attached fdrma cyclic
froman i mdazol e group and ja saturat ed
rocyclic group having 4-7 riing nmenbers
and optiohallyjcontaining a second heteroatiomring
menber sefected from O and N|In a further group of
conpoqgﬂﬁ, R2 and R3 togethen with the nitrjogen atom
to which they are attached forma sat ur at ed nmonocyclic
heterocyctic—group—having—4=7ringnenbers—and-
optionally containing a second heteroatoni ring nmenber
selected from O and N. The saturated nonocyclic

fie thertaids, ¢hd wibstitoen goap RYds selentuisian utethyl, ohlosinadtuoting o

l%Pfﬂz;toronw’chyl.

The following optional exclusions may apply to the definition of E in any of
5  formulae (1), (Ia), (Ib), (1), (IT), (IV) and (V) and any sub-groups or sub-

definitions thereof as defined herein:

¢ E may be other than a phenyl group having a sulphur atom attached to the

position para with respect to the pyrazole group.

¢ E may be other than a substituted or unsubstituted benzimidazole,

10 benzoxazole or benzihiazole group.

One sub-group of compounds of the formula (I) has the general formula (II):



10

one or nore substituents R10 as defi ned above in the
CGeneral Preferences and Definitions section of this

wa@ppsioeass on. Typically, however, any substit URCI/&€B2004/005464

ont he heterocyclic group wdfl be relatively smal
substituents such as Cl-4hydrocarbyl (e.g. nethyl,

et hyl, ~-propyl, j-propyl, cyclopropyl, "-butyl,
sec-butyl and tertbutyl), fluorine, chlorine, hydroxy,
am no, nethylam no, ethylam no and di nmet hyl am no.
Particul ar substituents are nethyl groups. The
saturated nonocyclic ring Gan be_an azacycl oal kyl
group such as an azetidi ne \pyrrglldlne pi peridi ne or
azepane ring, and such rlngsAaﬂQ typlcally
unsubstituted. Alternatiyve t hg® sat urat ed nonocyclic
ring can contain an{g hl het eroat om sel ect ed
from CandN, and exa uch groups include

nor phol i ne and pi perazi ne.y Where an additional N atom
is present in the ring, this cgﬁ formpart of an NH
group or an N-( -4al gr oy ch as an N-nethyl,
N-ethyl, N-propyl or N sgprpyl group. Were NR2R3
forms an i m dazol e group+it‘e |nid§§ole group can be
unsubstituted or substituted, for anpl e by one or
nore relatively small substituents such as Cl-4

M@{eﬁﬁﬁé hp (AGis @staciBd fythe medaldy paraposifiyh of 10y bRRAOR, q
and but fjuorlne chl orjne, hydrox am no
o AR

iR a ReandR a0 srlelined hersininsencat HfSormpia () and syp-
g%bgggé 'e&&iﬁﬁlééanafp?e f&%ﬁ&x kheBoPURE R ik @bétﬁﬁérﬁa gfoug Roup of

dunds, one and R3 together with the nltroagn

ammbcf@rwmﬁetd tlhém%(lﬁt q sorrderably g, bae.aporpprederahly
H% 3) {aﬂ:ﬁ%g X ré’ﬂﬁ&bﬁ? &93@9@9&%@1@@% tﬁ@,msuf,sém&l of

eroc avi'ng rs ‘and
mlmbeozmlalrmgsont ai ning a second heter oatom ri ng menber

sel ected from O and N. Exanpl es of such conpounds

ki Q&n‘?\pﬂﬁ? Whad ﬁafﬁgﬁﬁleéug NRRE cBforfddf Of Bk Shvention is

represented by the formula (III):

7
N—N
H (I

where A’ is the residue of the group A and R! to R’ are as defined herein.

Within formula (IIT), one preferred group of compounds is presented by the formula
avy.



unit of the formula: ( H2 4 R1\ I-_/\ / NR3 E (OH2)U
where t and are each 0, 1, 2 or 3 provided that the

waoamsobtseand u falls within the range of 2 to BCT/GB2004/005464

10

Furt her exanpl es of such cafpounds include conmpounds
wherein NR2R3 and A forma cyclic group of the
formula: ,(CH 22)/ ,v RI\ N R3 E N(CH2) where v and w
are each 0, 1, 2 or 3 provided that the sumof v and w
falls within the range of 2 to 5. Particul ar exanpl es
of cyclic conpounds are those in which v and w are
both 2. Further exanples of such npounds i ncl ude
conpounds wherei n NR2R3 RAd A fo a cyclic group of
the formula: /(Wx , R (@hiieNe x and w are each 0,
1, 2 or 3 provided that the sumef x and wfalls

wi thin the

4

R R®

7
/f
N—N
H a)
wherein z is 0, 1 or 2, R¥ is selected from hydrogen, methyl, hydroxy and fluorine
and R' to R® are as defined herein, provided that when z is 0, R? is other than

hydroxy.

Another group of compounds within formula (III) is represented by formula (V):

7
N—N
H )

wherein and R and R to R® are as defined herein.

In formula (V), R® is preferably selected from hydrogen and C,.4 hydrocarbyl, for
example Ci.4 alkyl such as methyl, ethyl and isopropyl. More preferably R® is
hydrogen.

In each of formulae (IT) to (V), R! is preferably an optionally substituted phenyl

group as defined herein.
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range of 2 to 4. Particular exanples of cyclic
conpounds are those in which x is 2 andwis 1. In

wéovsswbaef | ), R4 is selected from hydrogen, habPODeB2004/005464

C 5 saturated hydrocarbyl 499G -5 saturated

hydr ocar byl oxy, cyano, and CF3. More typically, R4 is
sel ected from hydrogen, hal ogen, d .5 saturated
hydrocar byl , cyano and CF3. Preferred values forR 4
i ncl ude hydrogen and nethyl. In a particular

enbodi nent, R4 is hydrogen. In formula (1), RS is
ﬁ%@fﬁ&eﬁb{ﬁi&iﬂ épégfn@&ﬁﬂs oPiak @88MionCA-19a Sdtedh§kocarbon

rocarbyl, "C1.5 saturated hydrocarbyi oxy, cyano,
DR ouOaMHRgIng Grg1 N (RonRY sy the NISENFRD, hae@NHRY

H08E S Thalie Al PY RO B BBl RN AR RIERMROR | S an
op st I
mhx

ronal Iy 'su uted nonocyclic or bicyclic group

xictumnayindengtiaofroatpmk pxtensting et wren & /anidi MR RExahgstio ono ol
b lic.and,het ic.
fift et SmE S0 pREh SRARRY BudiRBE tifeotBY aftlaBhEY©
ﬂ“lyrpfgdh&zlt?ry; atnh@vhemixbﬁﬁlymibbm ateumsl o{)ﬁb énlog I )goduipgk grp opsonaliy
ic. P t ' .
et eyt st sepeee R BB P BEr. rovided e e
R drélyar SN RenReRAEls @t bl ak ¥ cathsitbiwl with plgseylo the

benzyl . Preferably, RS is selected fromselected from
o%%‘ﬁ’,;al*fjal ogen, C .5 saturated hydrocarbyl, cyano,

RONEGENTRR selebdd DGy dNEEORY s uteta G INGRIbYING 280, RO

is optional |y substituted phenyl or benzyl. Mre
Epé&grﬁfﬂawzadﬁHPQRtg@P@N’@&PW%m sel ected from

hydrogen, hal ogen, Cl1.5 saturated hydrocarbyl, cyano,
3 NH2i MR Busin ANHEDRIHRIDsiwdten e Beh sehe@Phidypaditiy

substituted phenyl or benz¥l : . . .
preference, embodiment and example of the groups R" may be combined with each

general and specific preference, embodiment and example of the groups R and/or
R’ and/or R* and/or R’ and/or R? and that all such combinations are embraced by

this application.

The various fimctional groups and substituents making up the compounds of the
formula (I) are typically chosen such that the molecular weight of the compound of
the formula (I) does not exceed 1000. More usually, the molecular weight of the
compound will be less than 750, for example less than 700, or less than 650, or less
than 600, or less than 550. More preferably, the molecular weight is less than 525

and, for example, is 500 or less.

Particular compounds of the invention are as illustrated in the examples below and

are selected from:

2-phenyl-2-[4-(1H-pyrazol-4-yl)-phenyl]-ethylamine;
3-phenyl-2-[3-(1H-pyrazol-4-yl)-phenyl}-propionitrile;
2-[4-(3,5-dimethyl-1H-pyrazol-4-yl)-phenyl]-2-phenyl-ethylamine;
2-(4-chloro-phenyl)-2-[4-(1H-pyrazol-4-yl)-phenyl]-ethylamine;
2-[3-(3,5-dimethyl-1H-pyrazol-4-yl)-phenyl]-1-phenyl-ethylamine;



The group RO is typically unsubstituted phenyl or

benzyl, or phenyl or benzyl substituted by 1,2 or 3
wagaisisisaent s sel ected from hal ogen; hydroxy; PCT/GB2004/005464

trifluoronethyl; cyano; carsboxy; G -4al koxycarbonyl ;

Cl. 4 acyl oxy; am no; nonoor di-C al kylam no; Cl.4

al kyl optionally substituted by hal ogen, hydroxy or

Cl.2 al koxy; Cl.4 alkoxy optionally substituted by

hal ogen, hydroxy or (C[.2 al koxy; phenyl, five and six

menber ed heteroaryl groups containing up to 3

hetihpat- Wﬁﬁ%ﬁd-yﬁyﬂﬁhﬁ_ N ?gglirg; and saturat ed
yeri e g

car bocycﬁlg and heterocyc oups containing up to 2

Rerhepyzd-tin€ Hsiyrezol-doy D phsnylBpropylamdneN.  Parti cul ar
é 3 e gk at _h el 0 I 1 ine,
RS Ee Pent 13 (TR Bl BB BB R A b
niet(hdxdifestrirphenybyfalfo( 1 HORgaadkz- yNHIR R/ D broppl] - i IMrRA:
eke; Rob i henyk-ar 12y eptjonal Ly substituted

St L R LSS T T A
t3|c(|4fdhwﬁm-ghmyt)ya—[4|-(dﬁapmazoﬁrl{(w)ﬁfmﬁ3&]-bmbﬁ;fllyxn(de; g al koxg)
n QCAr . Q. option substitute
By e RS E P aizef Wi BB PRl oo of R
'3“61461&1@%9@&)43-[@Imlbi'ra@@dl-ﬁ)‘gli@yl]Qﬁ@yﬁnﬂﬁésy RS IS
h%ggﬁggn ﬁr Iﬁgg%g. The %}orp "E'" Informula (1), Eis
A Grshoeyerge s il Eyirszo-éyDodepd]-pigeridingiet er ocycl i ¢
Q@Y fhaily P (A TIepy e I4 AILAGON G RMRReS St OU!
above in the section headed CGeneral Preferences and
Belfrchlore-phrayDpreetdy- Eit-giboysazat4ai epheorbeinstidineand
. 146 48 Wl pyadnd1 e geauns and, in
aérh%é?)%:ul_[af(rwgpr oupshggﬁéhg?ﬂl}/klg%&sﬂ#x menbered aromati c
drl4ndpetimethpinil-prrardlrigyl3-phinyd «h-gheplepipdridiney r i di ne,
gg}éfhﬁ%ﬂ?g;&%ﬁ?@i&é&%yﬁfp}z@&ﬁ]‘-ﬂbﬂ’id?z?-zfy'l-%%pyﬁ‘-’e{n%ne;
{2-(4-chloro-phenyl)-2-[4-(1H-pyrazol-4-yl)-phenyl]-cthyl} -dimethyl-amine;
{2-(4-chloro-phenyl)-2-[4-(1H-pyrazol-4-yl)-phenyl]-ethyl } -methyl-amine;
{2-(4-chloro-pheny1)-2-[4-(1H-pyrazol-4-yl)-phenyl}-ethyl }-methyl-amine (R);
{2-(4-chloro-phenyl)-2-[4-(1H-pyrazol-4-yl)-phenyl]-ethyl }-methyl-amine (S);
4-{2-(4-chloro-phenyl)-2-[4-(1H-pyrazol-4-yl)-phenyl]-ethyl} -morpholine;
4-{4-[1-(4-chloro-phenyl)-2-pyrrolidin-1-yl-ethyl]-phenyl} -1H-pyrazole;
{2-(4-chloro-phenyl)-2-{4-(1H-pyrazol-4-yl)-phenyl]-ethyl } -isopropyl-amine;
dimethyl-{2-phenyl-2-{4-(1H-pyrazol-4-yl)-phenyl}-ethyl } -amine;
{2,2-bis-[4-(1H-pyrazol-4-yl)-phenyl}-ethyl } -dimethyl-amine;
{2,2-bis-[4-(1H-pyrazol-4-yl)-phenyl]-ethyl } -methyl-amine;
2-(4-chloro-phenyl)-2-[4-(1H-pyrazol-4-yl)-phenyl]-ethylamine (R);
2-(4-chloro-phenyl)~2-[4-(1H-pyrazol-4-yl)-phenyl]-ethylamine (S);
2-(4-chloro-phenyl)-2-{4-(1H-pyrazol-4-yl)-phenyl]-acetamide;
1-{2-(4-chloro-phenyl)-2-[4-(1H-pyrazol-4-yl)-phenyl]-ethyl} -piperazine;
1-{2-(4-chloro-phenyl)-2-[4-(1H-pyrazol-4-yl)-phenyl]-ethyl} -piperidine;
4-{4-[2-azetidin-1-yl-1-(4-chloro-phenyl)-ethyl]-phenyl} -1H-pyrazole;
1-phenyl-2-{4-(1H-pyrazol-4-y1)-phenyl]-ethylamine;



phenyl, pyridine, pyrazine or pyrimdine ring, and

nore preferably a pyridine or phenyl ring. Exanples of
woreyobi4e3 gr oups i ncl ude benzo-fased and pyri deet/GBea)4/005464

groups wherein the group Asand the pyrazole ring are

both attached to the benzo- or pyrido- noiety. In one

enbodi nent, E is a nonocyclic group. Particular

exanpl es of nonocyclic groups include nonocyclic aryl

and heteroaryl groups such as phenyl, thiophene,

furan, pyrimdine, pyrazine and pyridine, phenyl being

[I-@S@idrb 3p hBMyE)-R Lch &Ry 1 DR G Hb 870 RA- ﬁ%}gffﬁ&ée&nﬁa /| and
het er oaryl groups conprises phenyly, t hirophene, turan,
gV PiethY&P Aebisrf (151 pyraraid- Y Erbenpl eectarhidapn- ar omat i ¢

o ek phip @Pﬁ%ﬁ%ﬁgﬁéﬁ ARRORT S B 1 ng

cycC
Crihlstnbess Dyl Hatyerzobha Db hetbyid ityl-ainc;

LRI QL4E t e, g A h ol e oup are
ot OB D A R BB TRl ol
mhxéaéa@+pé¢nwch@hpwi)aw~éPbpslamléébﬂ)-ﬂ;&nmé]&?@I}eﬂnﬁx& the

r.ypara r ive ogrientatjon. |,
R S AL R AN .
IyeBaypH{+ig4(eyrezin-2; ybony)-phetyl]p-@ HcpyZazbl-pyi L sheh ANeihylh . 4-
pi perazinyl, and 1, 4-pi perazonyl. Further exanples
i"N¢f%de 1, 3-disubstituted five nenbered rings . The

Gietid< 2 pheduxy e[ AUN B g0 L iy B hheyl Ethy NavEndip tO 4
T e A A
RS S SR ')
BriGntdrieytidie i1 dreblose-Banyl openyd: phenyly-d Hawsaadole; oxy
%Eﬂy@%?—lnbﬁlhthalen-2-yl-3-[4-(lH—pyrazo]-4-y1)—phenyl]-propyl}-amine;
dimethyl—(4-{3-methylamino-1-[4-(1H—pyrazol-4-y1)-phenyl]-propyl}-phenyl)-
amine;
{3~(4-fluoro-phenyl)-3-{4-(1H-pyrazol-4-yi)-phenyl]-propyl }-methyl-amine;
4-{4-[4-(4-chloro-phenyl)-piperidin-4-yl}-phenyl} -1H-pyrazole-3-carbonitrile;
3-(4-phenoxy-phenyl)-3-[4-(1H-pyrazol-4-yl)-phenyl}~propylamine;
1-{(4-chloro-phenyl)-[4-(1H-pyrazol-4-yl)-phenyl)-methyl} -piperazine;
1-methyl-4-{phenyl-[4-(1H-pyrazol-4-y1)-phenyl]-methyl}-[1,4] diazepane;
{3~(3-chloro-phenoxy)-3-[{4-(1H-pyrazol-4-yl)-phenyl]-propyl}~methyl-amine;
methyl-{2-phenyl-2-[6-(1H-pyrazol-4-y1)-pyridin-3-yl]-ethyl }-amine;
4-{4-[1-(4-chloro-phenyl)-3-imidazol-1-yl-propyl]-phenyl} -1H-pyrazole;
4-[4-(3-imidazol-1-yl-1-phenoxy-propyl)-phenyl]-1H-pyrazole;
4-{4-[4-(1H-pyrazol-4-yl)-phenyl]-piperidin-4-y1} -phenol;
1-{(4-chloro-phenyl)-[4-(1H-pyrazol-4-yl)-phenyl]-methyl} -piperazine;
{2-(4-fluoro-phenyl)-2-[4-(1H-pyrazol-4-y!)-phenyl]-ethyl} -methyl-amine;
{2-(3-chloro-phenyl)-2-[4-(1H-pyrazol-4~yl)-phenyl]-ethyl } -methyl-amine;
4-[4-(2-methoxy-ethoxy)-phenyl]-4-[4-(1H-pyrazol-4-y1)-phenyl]-piperidine;
4-[4-(3-methoxy-propoxy)-phenyl]-4-[4-(1H-pyrazol-4-yl)-phenyl]-piperidine;
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30

substituted by Q. al koxy or hydroxy; and Cl.4
hydr ocar byl optionally substituted by G -2 al koxy or

whyasosws3 Pref erably there are 0-3 substit uent BCT/GBR@4/005464

preferably 0-2 substituents$2 for exanple 0 or 1
substituent. In one enbodinment, the group Eis
unsubstituted. E may be other than: - a substituted
pyridone group; - a substituted thiazole group; - a
substituted or unsubstituted pyrazole or pyrazol one
group; - a substituted or unsubstituted bicyclic fused

W(ﬁ&bﬁo&tﬁﬂﬁym [@-(m%ydzolu ﬂgpﬁaﬁrﬁ%ra nean%a .ophene

rrng a SiI X nber'ed 'nitrogen-contaln eroaryl

% ﬂg{zf'lﬂétbﬂla‘@lﬁloal “th(hhenel henyl&re@uﬁsphenmwd or

qgﬁggﬁﬁﬁﬁkged pi perazi ne group; The group E can be an
aryl or heteroaryl group having five or six nenbers

a{r2d3@bmcaphnnnw)t%[ft -d H-pyresel-Ael)epleny!pathy ehethyledhihg;om

TRt 0P B FaB e RSB ety o
:Zaa @ycrhh:mehergzﬂ)emm (l&hﬁyr‘éa)l-ttqle)gpﬂseglﬂ]%ﬁglaﬁ%@fﬁt%@ﬁ%dof
s R B0 B 0o PRa i g R R ek B incinigpese o1
mga(amd?a@hafye)-z be(1&353%@;1-4cwh§1@ﬁﬁqteth§mu&¢}cahm1
D9 Pt DRbe e Sheheny o balopmpyimeinr-
ta@ti@; nunber of non-hydrogen atons present in Rl2a

andRi2bt oget her does not exceed t
methyl-|2-{4-{1H-pyrazol-4-y1)-phenyl}-2- (4~pyr1d1n— -yl-phenyl) -ethyl]-amine;

4-{3-methylamino-1-[4-(1H-pyrazol-4-yl)-phenyl]-propyl }-phenol;
3-(4-methoxy-phenyl)-3-[4-(1H-pyrazol-4-yl)-phenyl]-propylamine;
4-(4-chloro-phenyl)-4-[4-(3-methyl-1H-pyrazol-4-yl)-phenyl]-piperidine;
2-(4-chloro-phenyl)-2-[4-(1H-pyrazol-4-yl)-phenyl]-morpholine;
(4-{4-[4-(1H-pyrazol-4-y))~phenyl]-piperidin-4-y1} -phenoxy)-acetic acid;
(4-{4-[4-(1H-pyrazol-4-yI)-phenyl]-piperidin-4-yl}-phenoxy)-acetic acid, methyl
ester;

4-{4-[4-(1H-pyrazol-4-yl)-phenyl]-piperidin-4-y1}-benzonitrile;
{2-(4-chloro-phenyl)-2-[4-(1H-pyrazol-4-yl)-phenyl]-propyl } -methyl-amine;
1-(4-chioro-phenyl)-2-methylamino-1-{4-(1H-pyrazol-4-yl)-phenyl]-ethanol;
2-amino-1-(4-chloro-phenyl)-1-[4-(1H-pyrazol-4-yl)-phenyl]-ethanol;
4-(3,4-dichloro-phenyl)-4-[4-(1H-pyrazol-4-y1)-phenyl}-piperidine;
4-(3-chloro-4-methoxy-phenyl)-4-[4-(1H-pyrazol-4-y1)-phenyl]-piperidine;
4-(4-chloro-3-fluoro-phenyl)-4-[4-(1H-pyrazol-4-y1)-phenyl]-piperidine;
4-{4-[4-(1H-pyrazol-4-yl)-phenyl]-piperidin-4-y1}-benzoic acid;
4-[4-(1H-pyrazol-4-yl)-phenyl}-1,2,3,4,5,6-hexahydro-[4,4"Tbipyridinyl;
3-(3-chloro-phenyl)~3-[4-(1H-pyrazol-4-yl)-phenyl]-propylamine;
2-methylamino-1-(4-nitro-phenyl)- 1-[4-(1H-pyrazol-4-yl)-phenyl]-ethanol;
2-(3-chloro-4-methoxy-phenyl)-2-[4-(1H-pyrazol-4-yl)-phenyl]-ethylamine;
2~(4-chloro-phenyl)-2-fluoro-2-[4-(1H-pyrazol-4-y1)-phenyl]-ethylamine;
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or Rl2aand R12btogether wth the carbon atons to which
they are attached forman unsubstituted five or six

worebBesEE3 sat urat ed or unsaturated ring cont ai PCTGBRED4/005464

to two heteroatons sel ected3from O andN, and R10 is as
her ei nbefore defined. In one preferred group of
conpounds, E is a group: where * denotes the point of
attachnment to the pyrazole group, and "a" denotes the
attachnment of the group A, P5Q and T are the sane or
different and are selected from N5 CH and NCR10,

Q- BERotDeod 3 [Pyl - h L IRARE 1 PpftoS RS
dkf%ﬂé@oﬁx&tm-eherwf) 2RH2@ Hrpiy ro Péiyhedhand - h&wam@;em and
Subsb ot ALy IR 5 15 DARL AR, S AR ™
elx{{ﬁﬂl—chshlmb pﬁmdhfﬂd( lmmam%qm)ephmjﬂﬂ}methyﬁ}t iillﬁérazmds opyl ,

A L e T SRR B

hygdBaxivied hﬂdthoﬂ?&tﬂhé@l)‘@l[hﬂ H—pﬂﬁtchw(})mpﬁdﬁlyl] vethyl} -methyl-
di f| uoronmet hoxy, trifluoromethoxy,
FBN%G_trifiuoroethyl, cyano, amino, mnethylan no,

di- {T—[zhaéeﬁdihﬂoyl- 1C@-\J5ﬂ?oro-§&n%&y) &Qﬁ]ﬂéhéﬁgﬂtﬁmpﬁqmle
azetldlnyl rolidino, E perazi no,
pqr%}rpﬁﬁnet yhg}}egﬂp éﬂgﬁ&{-pyrazol-él-yl)-p enyl]-propylamine;
By i4Ed1
B P P ety
cﬂmlgfr,oups in Rl2aand R12b that are directly attached

e e R

@(%ylﬂamphol)yl)aﬁemw pyEazgl-4-g8-phenylifem ey lami; et hyl ) .
RN S RIPLER R e 0Toup & Covete

In one embodiment, the compound of the formula (I) is selected from the group
consistihg of:
{2-(4-chloro-phenyl)-2-[4-(1H-pyrazol-4-yl)-phenyl}-ethyl} -methyl-amine (R);
4-(4-chloro-phenyl)-4-{4-(1H-pyrazol-4-yl)-phenyl]-piperidine;
3-(4-chloro-phenyl)-3-[4-(1H-pyrazol-4-y1)-phenyl]-propylamine;
3-(3,4-dichloro-phenyl)-3-[4-(1H-pyrazol-4-yl)-phenyl]-propylamine;
{3-(4~chloro-phenyl)-3-[4-(1H-pyrazol-4-yl)-phenyl]-propyl }-methyl-amine;
{2-(4-chloro-phenyl)-2-[4-(1H-pyrazol-4-yl)-phenyl]-ethyl}-dimethyl-amine; and
2-(4-chloro-phenyl)-2-[4-(1H-pyrazol-4-yl)-phenyl]-ethylamine.

A further subset of compounds of the formula (I) consists of
4-(3-chloro-4-methoxy-phenyl)-4-[4-(1H-pyrazol-4-y1)-phenyl]-piperidine;
2-(4-chloro-phenyl)-2-]4-(1H-pyrazol-4-yl)-phenyl]-ethylamine (R isomer);

and salts, solvates, tautomers and N-oxides thereof.

Salts, Solvates, Tautomers, Isomers. N-Oxides, Esters, Prodrugs and Isotopes
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w@6oBhdeR MeO 3 B9 Bl O Bl |

to the group A (a) and the pyrazole ring (*)are shown
in Table 2 below. Table 2: N N Bl B2 B3 B4 O O B8 B5

substituent groupRl3 is selsected from nethyl,

chlorine, fluorine and trifluoroinethyl. The follow ng
opti onal exclusions may apply to the definition of E
in any of formulae (1), (la), (Ib), (1), (I11), (1V)
and (V) and any sub-groups or subdefinitions thereof
as defined herein: E may be other than a phenyl group

ha\ﬂum oo ub BhAIT otBdrQRItRNE SChR qplslibaﬁ&{e Eﬂfe% tﬁ%g&l})

.h res ect to the pyrazole grou
Ihgifptes lbrpwise T feerpoet b drrswiss @ ipeladed fsremionita Mu@e (Ia),
fan | r
e, B O e P B SRR BB,
(ﬂ“fWOfv%ﬁé?@ieﬂh@W@ group A is attached to the neta
oxpara position of the benzene ring, q is 0-4; Rl, R2,

?ﬁxles@lﬂtlﬁi(:\ﬁsé:"sﬁne&ﬁ%d Iefifthbed JARIEIR coflp i BRG 'incﬂ]‘des
a
1g£1gusalt solvate, and protected forms thereof, for example, as discussed below.

Many compounds of the formula (I) can exist in the form of salts, for example acid
addition salts or, in certain cases salts of organic and inorganic bases such as
carboxylate, sulphonate and phosphate salts. All such salts are within the scope of
this invention, and references to compounds of the formula (I) include the salt
forms of the compounds. As in the preceding sections of this application, all
references to formula (I) should be taken to refer also to formula (IT) and sub-

groups thereof unless the context indicates otherwise.

Salt forms may be selected and prepared according to methods described in
Pharmaceutical Salts: Properties, Selection, and Use, P. Heinrich Stahl (Editor),
Camille G. Wermuth (Editor), ISBN: 3-90639-026-8, Hardcover, 388 pages,
Angust 2002. For example, acid addition salts may be prepared by dissolving the
free base in an organic solvent in which a given salt form is insoluble or poorly
soluble and then adding the required acid in an appropriate solvent so that the salt

precipitates out of solution.

Acid addition salts may be formed with a wide variety of acids, both inorganic and
organic. Bxamples of acid addition salts include salts formed with an acid selected
from the group consisting of acetic, 2,2-dichloroacetic, adipic, alginic, ascorbic
(e.g. L-ascorbic), L-aspartic, benzenesulphonic, benzoic, 4-acetamidobenzoic,
butanoic, (+) camphoric, camphor-sulphonic, (+)-(15)-camphor-10-sulphonic,
capric, caproic, caprylic, cinnamic, citric, cyclamic, dodecylsulphuric, ethane-1,2-
disulphonic, ethanesulphonic, 2-hydroxyethanesulphonic, formic, fumaric,
galactaric, gentisic, glucoheptonic, D-gluconic, glucuronic (e.g. D-glucuronic),

glutamic (e.g. L-glutamic), a-oxoglutaric, glycolic, hippuric, hydrobromic,

B12 B13 I n the tabPeT/GBh@4/005464
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groups, exanples and preferences thereof; and R8 is a
substituent group as hereinbefore defined. In formula

1 and nost preferably 0. Prs&ferably the group Ais
attached to the para position of the benzene ring.
Wthin formula (11), one particular sub-group of
conmpounds of the invention is represented by the
formula (I11): p (H) where A is the residue of the
group A and R1 to R5 are as defined herein. Wthin

f igira¢hrit, | Hytiodie, rl&et]ﬁll’)ﬁf: elﬁcrti%% e.g ég}lp, lé?cftlc%%?m“[?frji id),

presented hy the fornula
v@ﬁ‘“é?@?fﬁc’inq %lca(}nal% 6P*L2nalR2@a jogics@)rrmendaliom hydr ogen,
nBéthiesut coiia\bhﬁﬁ%n,t%lgg{ hfﬁ?e Qr}gg alEr% fgu]%oguca},s ot her

defi ned herein rovi

tﬂﬁlﬂwhﬁ?%?rb§3¢15umh9@1h£1-hlgflf@’wp2-mph&®¢ﬂp msmtimc,vmﬂrhj aleic, orotic,
PaspRnilc, im0 AERURER ThEORY, Lo bRt By f-amino-
fsoligplic.ceebagjc, stR@id, suquinid, eulpinirig, mhie,c(tr)aﬂ-tﬁnt@m ity agen
h
oot AL encs Pl R il vl S S
tap deydgiedaminn aeide inddatibo exchbmge rédids) to (V), Rl is
preferably an optionally substituted phenyl group as

not. her r ou {9
ctﬁﬁe I%ﬁ%‘eln \18 t”Aacu? é)cfitlcht s&ﬁ a}n‘él dcﬁysgl'tso gpggﬁ%h ﬂycﬁogﬁorw
hydriodic, phosphonc, nitric, sutphuric, citric, lactie, succinic, maleic, malic,
isethionic, fumaric, benzenesulphonic, toluenesulphonic, methanesulphonic,
ethanesulphonic, naphthalenesulphonic, valeric, acetic, propanoic, butanoic,

malonic, glucuronic and lactobionic acids.

- Another group of acid addition salts includes salts formed from acetic, adipic,

ascorbic, aspartic, citric, DL-Lactic, fumaric, gluconic, glucuronic, hippuric,
hydrochloric, glutamic, DL-malic, methanesulphonic, sebacic, stearic, succinic and

tartaric acids.

The compounds of the invention may exist as mono- or di-salts depending upon the
pKa of the acid from which the salt is formed. In stronger acids, the basic pyrazole
nitrogen, as well as the nitrogen atom in the group NR*R?, may take part in salt

formation. For example, where the acid has a pKa of less than about 3 (e.g. an acid
such as hydrochloric acid, sulphuric acid or trifluoroacetic acid), the compounds of

the invention will typically form salts with 2 molar equivalents of the acid.

If the compound is anionic, or has a functional group which may be anionic (e.g.,
~-COOH may be -COO"), then a salt may be formed with a suitable cation.
Examples of suitable inorganic cations include, but are not limited to, alkali metal
ions such as Na" and X", alkaline earth cations such as Ca®* and Mg?*, and other
cations such as A", Examples of suitable organic cations include, but are not

limited to, ammonium ion (i.e., NH4+) and substituted ammonium ions (e.g.,
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l'i nker group containing from1 to 7 carbon atons, the
i nker group having a maxi rumchain I ength of 5 atons

wezxtsndi#g bet ween RL and NR2R3 and a maxi mum BOBIGB2004/005464

| ength of 4 atons extendi ngébet ween E and NR2R3
wherein one of the carbon atons in the |inker group
may optionally be replaced by an oxygen or nitrogen
atom and wherein the carbon atons of the Iinker group
A may optionally bear one or nore substituents

sel ected fromfluorine and hydroxy, provided that the

0 FONPIR I e38Mbled Sf e shithdd KlstRhted abHORNIM
lg%ﬁ{m’ awzgﬁ’res\émégﬂtm?ogﬁﬁblﬁg% grsoup; ansél Rg_i S >

ived me thede derivad eme ethildmineodiethylaminge dicydahexylamings at ed

h by| . - NHG LHOONER
e G A
pipahzing Gbnzybnena phenythespdaiibe,cholingf weghmine, adbodi ment

d | t he. . Lned, w
R T

QRPN Quatdindrin emmooiupsioRd M(@HpF. R3 and/ or R4 and/or R5
and/or RO and that all such conbi nati ons are enbraced

thjs applic¢ation, T ' f '
Bhtthe sRubfE ol IR o) BlsalSo WD chRRBh, (G50 45 (B
ﬁda}erﬁdr? a?mﬁﬁﬂi iajats,cfhoa@md pbdﬁheatfctiam Wlﬁh en piklylating agent
wei ght of t coppound, of t or nmu | 0es. not
ReeRing o asdhe WF@EB%‘M%H @‘," Sl?ﬁeél R¥bec SP%‘ra%\%fllg of the
GRRRRMAoMpolndi@rd Wilsn ttkaopesd forhmita @anpl e | ess than
700, or less than 650, or |less than 600, or |ess than

550. More _preferably, the nol ecul ar wei ght ,i sl
Fratgoupsis 05&‘8, Orf'“(')‘ﬁ‘ @gﬂ%fnér,lg ‘fnsangﬂ?)ﬁg‘?u?nergasy. alIL-?af;o | Z\EI ar
68000 U Eerifce hbRir (54 Binpmdaf eheafdrnntlh (I thaBtoathinsrantanene

exanpl es bel ow and .
function also includes the N-oxide.

Where a compound contains several amine functions, one or more than one
nitrogen atom may be oxidised to form an N-oxide. Particular examples of N-
oxides are the N-oxides of a tertiary amine or a nitrogen atom of a nitrogen-

containing heterocycle.

N-Oxides can be formed by treatment of the corresponding amine with an oxidizing
agent such as hydrogen peroxide or a per-acid (e.g. a peroxycarboxylic acid), see
for example Advanced Organic Chemistry, by Jerry March, 4% Edition, Wiley
Interscience, pages. More particularly, N-oxides can be made by the procedure of
L. W. Deady (Syn. Comm. 1977, 7, 509-514) in which the amine compound is
reacted with m-chloroperoxybenzoic acid (MCPBA), for example, in an inert

solvent such as dichloromethane.

Compounds of the formula () may exist in a number of different geometric
isomeric, and tautomeric forms and references to compounds of the formula (I)

include all such forms. For the avoidance of doubt, where a compound can exist in
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WG 2@s@ek3 2- [ 3- (|
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are selected from

2-phenyl -2-14 H pyrazol - 4-yl) - phenyl ] - et hyl am ne;

H pyrazol - 4-yl) - phenyl ] - pr opi OT/GB2608/005464
2-[4-(3, 5-dinethyl -1 H pyrazol - 4-yl ) - phenyl | - 2- phenyl -

t hyl am ne;

2-(4-chl oro-phenyl)-2-[4- (| H pyrazol -4-yl)-phenyl ]-eth
ylamme; 2-[3-(3,5-dinmethyl- 1Hryrazol-4-yl)-phenyl]-
1- phenyl - et hyl am ne;

3- phenyl -2-[ 3- (| H pyrazol - 4-yl ) -phenyl ] - propyl am ne;
%n@laﬁ braPadofiddid s haflonterlc-rOig %ﬁl

{3-(4 E%hlagrcgﬁrbllé (I{M&ﬁzZCQ r&‘ H pyrazo -Z?ny(%w%%&lp%ng
d:}§§qr1}bew thpwnaat ers are neve eless embraced by formula (I).
{3-(3,4-difluoro- phenyl) 3-[4- (I Hpyrazol -4-yl)-phenyl

IFoP ELRYI1E, 1B Y un é@%Fﬁbf la (1) th 1 take either of
{ 3-chl cl)r 0 d?I%en [) omual(—l-)pfrpay;%zlo efr?/lfp)m?)y eneﬂ/ lﬁ ero

dbei,j(ollpw%ttwy |tauécm1q1~g> forms A and
3- (4-chl or o- phenyl ) - 3 [4- (I H-pyrazol 4-yl)-phenyl]-
rropi onam de;

3- (4- cMoro- phenyl) 31[4 (1 H-pyrazol 4- ﬁ) phenyl ] - prop
yI am ne; R

3- (3, 4-dichl oro- ph%pylﬂS [ 4- (IH-pyrzi\zoI TR yl) - phenyl ]
- rropyl am ne;

4- (4-chl oro- phenyl -4- [4 (I H pyrazol 4 yl)-phenyl]-pip
eri di ne;

4- (4- met hoxy- éﬁEﬁ;%ifZ [ 4- (IFprFEE§%§?7§I) phenyl | - pi
peri di ne;

4-(4- chIor-phenyWﬁ-I-nethyI 4-1 4- (Ikkﬂyrazol 4-yl) - phe
nyl 3- pi peri di ne;

4- phenyl - 4-[ 4- (IF+@yrazoI 4- yI) phenyB] - pi peri di ne;

4-[14-(3,5-di net hyl -1 H pyrazol -4-yl)-phenyl ] -4-phenyl -p

REERY P e opmuta gt o A b e ot oo
|taken a:pgml}raang hothdorm A and form B.
{2-(4- chI oro phenyl)-2-[4- (1 Hpyrazol -4-yl)-phenyl ] -et

%%4 chil or o- ptﬁgéng%mlﬂ (I[) ﬁortt?lpl-o az%l]e-chi-rﬂl)lcfmﬁel’??eWIc]a@ et

feyist ia rideet ihy!h ofitwanar;more optical isomers, references to compounds of the

t
&m&?@ 3}18%%? 9@%(1%{70111&1% té tﬁélreo g lg enaXqu TS andy ']-e
diastercoisomers), either as individual optical isomers, or mixtures or two or more

optical isomers, unless the context requires otherwise.

For example, the group A can include one or more chiral centres. Thus, when E
and R' are both attached to the same carbon atom on the linker group A, the said
carbon atom is typically chiral and hence the compound of the formula (1) will exist
as a pair of enantiomers (or more than one pair of enantiomers where more than one

chiral centre is present in the compound).

The optical isomers may be characterised and identified by their optical activity (i.e.
as + and — isomers) or they may be characterised in terms of their absolute
stereochemistry using the “R and $” nomenclature developed by Cahn, Ingold and
Prelog, see Advanced Organic Chemistry by Jerry March, 4™ Edition, John Wiley &
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(2-(4-chl oro-phenyl)-2-[4-(l H pyrazol -4-yl)-phenyl]-et
hyl } - met hyl -am ne (S);

et hyl } - mor phol i ne;

4-{4-[I|-(4-chl oro-phenyl) - 2 pyrrolidin-I-yl-ethyl]-phe
nyl }-1 H pyrazol e;

{2-(4-chl oro-phenyl)-2-[4-(1H pyrazol - 4-yl)-phenyl J- et
hyl } -i sopropyl - am ne;

di met hyl - { 2- phenyl - 2-[ 4- (| H- pyrazol - 4-yl ) - phenyl ] - et hy

|§on§rﬂlé%9Y tk, 1992, pages 109-114, and see also Cahn In%?ld &Prelog, Angew
{2s2-Db 54 |'H pyT azol - 4-yl) - phenyl | -et t hyl -
gﬁ?hem;{nt Ed. Engl., 1966, 5, 385-415.

{2,2-bis-[4- (IH-pyrazoI 4-yl)-phenyl]-ethyl}-nethyl-

| BRical j isomers can | be se*)arated by a number of techmques 1nclud1ng chira]
2-(4-chloro-rhenyl)-2-[4- yrazol -4-yl)-phenyl | -eth
yihzgmaiesramy; -(chromato graphy on a ch1ra support) and such techniques are well

b RDbRGbRR i Frd e (| H pyr azol-4-y1) -phenyl ] et

2- (4-chl oro-phenyl )-2-[4- (1 H pyrazol -4-yl)-phenyl ] -ace
t Aanpdternative to chiral chromatography, optical isomers can be separated by

| foﬁi%r)% 61&&9116%%%%% )Nrd?x cixﬁla'l Quhli HEhag @J)-tﬁ‘taﬁf c)acﬂh@?yl ]-

perazi ne,
I py{r@h(tahnmmcldr 0> élh’f@h%})hlztaftmc( doid, pYrmasklidacid, X-)phalivyacids
B RERIN AR, scpprepng he disisregisgmen IV PEPRIY.. pheny
| drydtd-}hqaym& 20d then Hisgplvétipl 12> shis z(o|g&+epyas mAividud} saptiomer of
He X % et hyl am ne;
ﬁ *®r o- phenyl ) - N- et hyl - 2-[ 4- (| H pyr azol - 4- yI) ph
enyl] acet am de;
l\Wﬁa’e byhpdinds bf the fodmfilaHi)pxkisazaiwodr yoye @hiealyibdmaizebmms, d

(05 CAIAMSH -4 ) nsopas e FPibi pdyeninsss guep ST - ot
hepbitioi®dr [Tt exafipgin terms of blologlcal activity. Thus, in certain

{2-(4-chl oro-rhen yrazo] - 4-vyl henyl ] - et
qu}lmg@que%lt e lpf'egesgrab% 0 usg asa erapeutlc agen% ozalypone oia %Dalr of

%n%ﬁtlioﬁﬂe’rs(, dr &h% BADof 1M lityof diableBR6mers - Wecdiliigty! dhePhen

nlﬁYfrWPn p@rv{?iég m@wéwy%mﬁwmyg p cqrapqupgiofihe Sotarulagd)hayingh

'o¥ m%w%i)r%& &ew ereip gt o 1ea i55% (c (y £ atloast §(§;’A,)65°/?1 70%I fS%,
t&()% 185 %02 PP lox 85%)1913 the compound of the formula (T) is present as a smgle

net.hyl.-{2-1]4- razin- 2. - Dl -2-1 4- az

o(fp‘iuﬁ%i )}?O}r-%f) E]eé% %F%l_t@@ﬁg?r}@ysge?n%@fn%);rﬁu 90%hd ge%elafler(‘xgéjhggx{t,
99% or more (e.g. substantially all) of the total amount of the compound of the
formula (I) may be present as a single optical isomer (e.g. enantiomer or

diastereoisomer).

Esters such as carboxylic acid esters and acyloxy esters of the compounds of
formula (I) bearing a carboxylic acid group or a hydroxyl group are also embraced |
by Formula (I). In one embodiment of the invention, formula (I} includes within its
scope esters of compounds of the formula (I) bearing a carboxylic acid group or a
hydroxyl group. In another embodiment of the invention, formula (I) does not

include within its scope esters of compounds of the formula (I) bearing a carboxylic

4-y| ) PEIEBYI0I005464
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met hyl - { 2- phenoxy- 2-[ 4- (| H pyrazol - 4-yl') - phenyl ] - et hyl
} -amne; 2-{(4-chloro-phenyl)-[4-(IH

WO y00an6i4631- y| ) - phenyl ] - met hoxy} - et hyl am ne; PCT/GB2004/005464

4-{4-[1-(4-ch]oro-phenyl)-39pyiro]idin-I|-yl-propyl]-ph

enyl } -1 H pyrazol e;

4-{4-[ 3-azetidin-|-yl-I-(4-chl oro-phenyl)-propyl]-phen

yl }-1 H pyrazol e;

mat hyl - { 3- napht hal en- 2-yl - 3-[ 4- (| H pyr az;
-4-yl)-phenyl]-propyl } -am ne;

Qr]'('lTE[toﬁ%(B i drgixﬁ%{' | BRARIed ofldiefsl bk EHREALS Bnidlninddien

- am ne;

g@up &@Q)@Rowgwemﬁ i an estar substityspt, forgmamplp) 3 Crradiag joupy

Doyt eBHLOPA Coanaryl group, pref Cyraliy!
3@2{%’}“{% {}F&( c%‘h%r p%eﬁ%agy gfoggrl?re erab a 7aky gro ; Ik p
Partizdhreex8mpkes bfmltftr gidups include, but are not 11m1te to, -C(— YOCH3,

OB paeittertyl 4ad IEEBYOAE tiatipslot acyloxy
lreXesb-estol)aroupp hengprpsetbd by HOS(FAR whereih R-ipireanyldxy net |
sbedh BF R o Aoy P Goan TS YRR T Sy
}\ry[ %—r é% ﬁ::r%?%p@raecl 7 )2(’11]()}’1 group. Particular examples of acyloxy groups _
F’SWF }bWW cﬁ y O(?(*E))Clgl &&Xxy?z QC('OYAI)( C?—P enyl]-p
U@@M)@(@theo@t—@?h Gm@loEpeso)arbh.4- yl ) - pyri din-3-yl ] -

-am ne;

%1%0443144'2%%5{134}'3}01%38? &?%rg ap%pql}g]]?g]ia Y fotmoart co%o].mcﬁh en
golilétés](e%hﬁﬁﬁa‘ws)woﬂ@%x)es @fge i¢lusioh dolyleResr@lathrates with

razol - 4- phenyl I peridin-4-yl hen
@q)mpounds such ag Zyclodextrms >i)r %omplexes \A]zlthpmetals) of the corr}i)olmci)s ©

Ciél% cgté%s%’f%e@%ﬁ%hﬁds By (hidaniesas Heaflr fit dxaBipHy] - met h

azl ne

{:@npalmﬂlﬂm isccophtegdiif) vipo fut ¢ biplogieeBy eitiva cqmpaysd ehihe] - et

? { hyl - am ne;

éé/m} ?f | or o- phenyl ) - 2-[4- (I Hpyrazol -4-yl)-phenyl ] - et
hyl } - met hyl - am ne;

Fof m@immmy%@ghmygwp e laptive.qompeund (§gr. 4z ol - 4- yl )
ER{ISE(H%% al %g{?lta iqu%%lg(o)l/ call hlg?%/ lﬁste z? [Dun(\F &GE)%}JP%SZ% t%w <—_:s;c/e|r
gt'oup Mél‘(yD])@E) qselemhdrte yield the active drug. Such esters may be formed

B Eadrdlichlof SRR Ay 3 bid ol bt B0 b Y O BISY ]
yES AR d
the parent compound, with, where appropriate, prior protection of any other reactive

groups present in the parent compound, followed by deprotection if required.

Examples of such metabolically labile esters include those of the formula -
C(=0O)OR whereinR is:

Ci.7alkyl (e.g., -Me, -Et, -nPr, -iPr, -nBu, -sBu, -iBu, -tBu);

Cy.7aminoalkyl (e.g., aminoethyl; 2-(N,N-diethylamino)ethyl;
2-(4-morpholino)ethyl); and

acyloxy-Ci.7alkyl (e.g., acyloxymethyl; acyloxyethyl; pivaloyloxymethyl;
acetoxymethyl; 1-acetoxyethyl; 1-(1-methoxy-1-methyl)ethyl-carbonyloxyethyl; 1-
(benzoyloxy)ethyl; isopropoxy-carbonyloxymethyl; 1-isopropoxy-
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W@ 2006861h3 or o- r henoxy) - 2-[ 4- (| H pyr azol

2-(4-{2-nmethyl am no-1-[4-(| H pyrazol -4-yl)-phenyl]-eth
yl } - phenoxy) - isonicoti nam de;

t hyl } - met hyl - ami ne; 60

3-{2-(4-chloro-rhenyl)-2-[4-(1 H pyrazol -4-yl)-phenyl ] -

et hyl am no }-propan- 1-ol;

2-{2-(4-chl oro-phenyl)-2-[4-(1H pyrazol - 4-yl) - phenyl] -

et hyl am no} - et hanol ;

3-{2-(4-chl oro-phenyl)-2-[4-(1H pyrazol -4-yl)-phenyl]-

@érﬂéﬂyﬁﬂ&&ﬁ?r &f&@ﬂ-cai‘boﬁ&loxymeth N 1 cyclohexyl-carbonyloxyethyl
oro- phenyl ) -2-[ 4- yrazol -4-yl)-phenyl ] -

e}gy{pmqarbqqy ethyl 1—cycIohexyloxy—carbonyloxyethyl 4-
{%a%@p&ﬁlﬁ?%%%ng%x et(‘l&lH‘l -@/-'Eéi%.ﬁi/drépﬁféﬂy‘loxy)-

f:irb@tyhy!b'etpﬂ [%te(rbhydp\wyml)cmbw)oxmeﬂiyl, - (4- pyri di n-

qéeugﬂ}?cﬁ%})éarﬁgﬁrr%F&t@%?ﬁ {/razol 4-yl)-phenyl]-propyl

} - phenol ;
&As(wsqmm frodeygspive astivated epaymaticallsyte aield the astive comepnid) ogsy
SR pren e shpmier geomyiel Pogetys spmant o

eﬁyﬂlﬂle a lrfmxltlgeh-dmected enzyme pro-drug therapy (ADEPT), gene-dlrected

ﬁ g}clc h('é e?r%? @[Zlqu[)ﬁ} é%a.nﬁ ect éenzpfe e )pir(? Bﬁl:%}ﬁlxelrépqpr

'(EIDEIHTDl Hor)éx}imphﬁﬁhe Pyodnaandy e aamgd derivative or other glycoside

oo 2 FERELAn Bnde el et G oY

4-{4-[4- (I K pyrazol -4-yl)-pt ienyl]-piperidin-4-yl
}M&E&ISQ'G* tHe fréparation of compounds of the formula (I)
4-chl or o- phepyl ) - 2-[ 4- (1H pyr azol - 4-yl) - phenyl ] - pr

ig%{% %itﬂnpélgzag] O[‘gf‘ f1"[°§1°1b9h°2 ﬁlé})ff ?Ppﬁgfﬁh%h%rfless R ylgm no-

Znddrkdd @tHervide, eétences pd mybih (1) idofudel Mfpynaz o fofmylkd (fahe

nyl ] -etha

4% A <H¥)c@+/k>fﬂeé ORang Y ot sybrerquprrefssrees 294 xamplesy | |
Rk R hs Sifked herem

4-( 3- chloro - met hoxy- phenyl )-4-[4- (|l H pyrazol -4-yl)-p

henyl ] - pi peri di ?
Comnipounds of the formu a () can be prepared by reaction of a compound of the

formula (X) with a compound of the formula (XI) or an N-protected derivative
thereof:

R? Y
1 /
o P
R /
; -

wherein A, E, and R! to R’ are as hereinbefore defined, one of the groups X and Y
is chlorine, bromine or iodine or a trifluoromethanesulphonate (triflate) group, and
the other one of the groups X and Y is a boronate residue, for example a boronate

ester or boronic acid residue.

- 4-yl) - ptrEOBRJ04005464
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wd 2408106 | H- pyrazol

4- (4-chl oro-3-fluoro-phenyl)-4-[4-(l H pyrazol -4-yl)-ph
enyl ] - pi peri di ne;

}-benzoic acid; 4-[4-(|H pytazol -4-yl)-phenyl]-I
52,3,4 5 6-hexahydro-[4 4']bipyridinyl;

S- CS-chl or o- pheny”™- S-~-d H pyrazol *-yO phenyl j - propyl a
m ne; 2-methylam no- 1-(4-nitro-phenyl)-

1-[4- (1 H pyrazol -4-yl)-phenyl ] - et hanol ;

2- (3-chl or o- 4- met hoxy- phenyl ) -2-[ 4- (| H pyrazol -4-yl)-p

fbdiof Y bediR&S out und cal Suzuki Coupling conditions in the
g 4- cﬂﬁ)ﬁoro phenyl?u lzl?f(alrl?g);g 2u 4- p grazol 2‘

§dn};e of 43pllagimecatalyst such as bis(tri-t- utyl(phosp%me)palladmm an
§a§s(s % ? adc'afbiahflé Quo‘ﬂt}@ BX’Jagsuﬁn Ehoddatd) Pitea&Rlioft m4Y be BMfikdi n

ﬁut(m aig MWm@-SBthhwmmpf@e exydmpladqugoys| ethapgls andohe zeagtion. ph
:{ %‘]ECHYE%LI 8‘89 60 % atm%ilf?r ei(a?lﬁle (t? ﬁemffgt% in echss of

eyrC] - plperldlne
I -{(3, 4-dichl oro-phenyl)-[4-(l Hpyrazol -4-yl)-phenyl]-

T8 RRREK! e oyqvie p forepping typ iy Shryn By ke
1 eﬂ‘hgl ktauﬂtlﬁg matezlal fo: the synthetw route shown in scheme 1 1s the halo-

- (.3- ro ne
E‘ﬁ@ﬁwbﬁa@gh@ﬂ t}ete ﬂ é‘\)ﬁpﬁlﬁﬂg h)h{lﬁm%1 sp %&‘T&rﬂe, €'ro¥1 12e
br ki afofir @ tfifiake [ghﬂipo X‘jﬁ} nigfilo yXID ml?cem@elniedl witlpthe akieh;eip
Bhéﬁgﬁhl 2 {pgﬁglpc‘rga faﬂg gﬁ((Xh Eucﬁ gsgdlum L)I po(tass uPr}/ hyacl%(?xl1dc n-an

ﬁ&’ne(n”?s SeBl GutémBENAX N uBNR Ranol 3 Thé readtibniiah B irridd Witlat
phenyi] -propyl }-nethylam ne; '

rochy BMPi@ER | or o- phenyl ) -[ 4- (| H- pyrazol - 4-yl ) - phenyl ] -

net hyl } - pi perazi ne; aiid

@hé f6lho 5dstifarawbyidnitifk-detivhtR¥ (RADlis thel trpateh@ i b] - met
hyl am ne; and salts, solvates, tautomers and, N-oxides

pévlaping peent thabwil wlestralyisduce thhalkensidoubln forst withut reducing

?}gen?zﬁ'ka%p rOA g@g&cﬁmqaﬁ Js%mihﬁ%o%}@/ﬂﬁd&ﬁ beShideB Bor@his

yl) S H-pyrazol - ry fhen yl]-et
rpyippsqm gh;yltheawbstgut@dzpeetomm e derivative (XIV). The reduction reaction

is typlcally carried out in a solvent such as ethanol and usually with heating, for

example to a temperature up to about 65°C.

The reduced nitrile (XIV) is then coupled with the pyrazole boronate ester (XV)
under the Suzuki coupling conditions described above to give a compound of the

formula (I) in which A-NR’R? is a substituted acetonitrile group.

-4-yl) - phenyl ] - pi peri di n- 4pgT/GB2004/005464



4- (4-chl oro-phenyl)-4-[4- (| H pyrazol -4-yl)-phenyl]-pip
eridine; 3-(4-chloro-phenyl)-3-[4-(1H
WO y00anei463t- yl ) - phenyl | - propyl am ne; PCT/GB2004/005464
3-(3,4-dichloro-rhenyl)-3-[62- (| H pyrazol - 4-yl ) - phenyl ]
- propyl am ne
{3-(4-chl oro-phenyl)-3-[4- (] H pyraZ2ol - 4-yl)-phenyl ] -pr
opyl } - met hyl - am ne;
{2-(4-chl oro-phenyl)-2-[4-(l H pyrazol -4-yl)-phenyl ] -et
hyl } - di net hyl - am ne; and
2-(4-ch|oro-phenyl)-g-[4-(lFprrazoI-4-y|ﬁ+pheny|]-eth
ylamine. A further Bub&&tO of conpounds the formul a
(1) cpngi sk _C - l
4-(35§h%%r§%4?%%thokanmgmyl)-4-[4-(E éﬁzol-4-yl)-p
henyl ] - pi pe pdi ne; I
2- (4-chl of8¥phenyl ) - 2-[ 4- (1 H pyr azol X4-y]) - phe@ll3- et h
ylam ne (R isoner); and salts, solvates, jtautonmers and
N- oxi des thereof. Salts, Solvates, Tautoners, |soners,
N- Qxi des, Esters, Prodrugs and |solNgfésin this
section, as in all other sections &WOWhig application,
unl ess the context indicates otherw se, references to
formula (1) .i ncMe references to fornul'ae (1a),
(Ib)5(Il), (M?}?_gggmeand (V) and all other
sub- groups, prefergnces and exanpl es ;Eiﬁéof as

defi ned herei nOWUnl®ss ot her\qi_se speci flied, a
reference to a pa&tticular conpound al i ncl udes

i onic, salt,4sol and protected Eorm®N hereof, for
exanpl e, asR Rbel ow. Many c ounds of the

formula (1) canyexiist inthe/formof saltsgy{er exanple
aci d addi {X¥h sﬁft or, ipcertain cases Salts of
organi ¢ and inorgani c badesP¥®ch as car boxyl at e,

sul phonat e and phosphat’e satatalyst All such salts are
within the scope of this invention, and references to
conmpounds of t formula (1) include th¢ salt forns of

t he conpounds. in the precedi ng sectlions of this
application, alkJoefl&ences to fornmula ShRyy d be
taken to refer al 3o to formyg(ll) and sub 2

E E
R%/ RS EtOH R%/ R5
— N—N
N H

(XVI) (XVI1)

te,

Ir=z

Scheme 1

The substituted acetonitrile compound (XVI) may then be reduced to the
corresponding amine (XVII) by treatment with a suitable reducing agent such as

Raney nickel and ammonia in ethanol.

5  The synthetic route shown in Scheme 1 gives rise to amino compounds of the
formula (I) in which the aryl or heteroaryl group E is attached to the B-position of

the group A relative to the amino group. In order to give amino compounds of the



groups thereof unless the context indicates otherw se.
Salt forns may be sel ected and prepared according to

woredlsoasicslescri bed i n Pharmaceutical Salts: PrpOEGBR@/005464
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Sel ection, and Use, P. Heimsich Stahl (Editor),
Camille G Wernmuth (Editor), |1SBN 3-90639-026- 8,

Har dcover, 388 pages, August 2002. For exanple, acid
addition salts may be prepared by dissolving the free
base in an organic solvent in which a given salt form
|s i nsol ubl e or poorly soluble and then adding the

ﬁ@h& ggm%mgka ROis3adhOR LAY F gbsﬁapllemoé e dallaﬁfo gwh% the

S out o tion Aci d It1on sats
nmlyctlbaalfgumpe dn\thetthzoatam@enat@rmlsemthﬁonémsus)n stteptdan be

Ao faf F Rt e R - HORAd A L bhRS!

gdh!mme,doﬁiﬁe &t 4 tiflatf gravgpeit condeed V\duh(ardompoame@f the formula R!

ﬁgféé){;&ﬁ? 24 Iﬁghﬁ&@ﬁg{gﬁ% q%dqu%“ W S@Qh 18 tﬁgn ' reduced to the

Asopefloadin @&b@cﬁﬁ@il&detﬁuﬁmﬁﬂc cdup)ing avith i@ pyeazole boronate
hor - 10- sul phoni c,

hor - sl phont, )-§ rngrﬁ)
c@‘?@é d redyipg he cy W?‘i?ané PP citric, cyclanic,
dodecyl sul phuric, ethane- 1,2- disul phonic,
ethaprad ghbOfoemul-(hya wbich & hanasteh e ioeposfiion Bélative to

fumaric, galactaric, ntisic, cohept oni

phe PREGERP @R ¢ aicoiet by @e@eq‘ﬁv% et S&}%W@ e >
(e.g. L-glutamc), a-oxoglutaric, glycolic, hippuric,
hndcRBhODjiths inEnE ﬁfatemm i6 a hhilydubwigited arys ot hétanobryimethyl

lactic (e. ctl .C an t| C
| GegnsEd ’éﬁ"ﬁgé‘é‘t Qg;éﬁ FP&M“’COI” gb;l)nﬁ)qﬁlgpl? § reaiigd iy the nitrile
(R~EN-ifB '&Bﬁéth&asu&?&sﬂﬁ'&%ﬂ eiHehRive, anatehth duadiengasmaboni ¢

napht hal ene- 2- sul phoni c

hetoh e heh s tedea T givp 18 AmERe (KL UHRg e dusing HERGTER &
NGk eﬂ{u‘ﬁ &g fide. A€ binne Q% B%) één b0 ¥@kicg withdhdhdrbitate

panol c, ric, proptonic, L-pyroghitamc,
Seskdr @ﬂ/p mdemharﬁunds apunixylg icenditsanis describedsabese focyield the amine
S inic, sulphuric, tannic, (+)-L-tartaric,

t Cyanic,



t ol uenesul phonic (e.g. j?-tol uenesul phonic),

undecyl enic and valeric acids, as well as acyl ated
w@risoerees ds and cati on exchange resins. One pePCT/GBRO0AN05464

group of acid addition salts includes salts forned

wi th hydrochloric, hydriodic, phosphoric, nitric,

sul phuric, citric, lactic, succinic, maleic, malic,

i sethionic, fumaric, benzenesul phoni c,

t ol uenesul phoni ¢, net hanesul phoni ¢, et hanesul phoni c,

napht hal enesul phoni c, valeric, acetic, propanoic,

but anoi ¢, mal oni c, ggugngﬁhc and | act obi oni ¢ aci ds.

Anot her group of aciV dition salts includes salts

f or n¥a-ET&izMeBr ¢, adFe?c, ascorbic, aspaglic

citric, DL-Lactic, fumaric, gluconid; glucuronic,

hi ppuri c,(ximgr ochl ofih &iAlgl ut ami c, Dlﬂl(rral NH X{X)

met hanesul phoni ¢, sebacic, stearic, ‘succini’c agwdX

tartaric acids. The conpounds of the invention may

exi st as nono- or di-salts dependi ng upon the pKa of

the acid fromwhich t It is formed.| I n stronger
acids, the basic mygarollenptrogen, as mell as the
nitrogen atomin the Up NR R, may tlake part in

salt formation. For gxanpl e, where the jacid has a pKa
of less than about 3 (g g. a cid such| as

hydrochl oric acid, sul phuric aci™d_or trfjfluoroacetic
acid), the conpouwrf Y nvent™an W Il typically
formsalts with 2 nol\ar /equival ents of\}the acid. If

the conpound is i ordcN or has a functjonal group
whi ch nmay be a& onic Te.g., - be] -COO), then a
saltmay be formed with a suitablgaéﬁgion. Exanpl es of
sui tabl e i norgani c cations include, "but| are not
limted to, alkali netal ions such as Na and K+,

al kaline earth cations such as Ca2+ andf My2+, and

ot her cations such as Al 3+. Exanples of suitable

organi ¢ cations include, but are not g1
g R\__NH,
E
R“\)\r‘*s
N—N
H
(XX)
Scheme 2

Compoﬁnds of the formula (I) can also be prepared from the substituted nitrile
compound (XXT):
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limted to, ammoniumion (i.e., NH ) and substituted
ammoniumions (e.g.,NH3R , N Ra+t NHR3+ N ). Exanpl es

wobtisosaesui t abl e substituted anmmoni um i ons ar PCT/GB2@4/005464

derived from ethylam ne, dfethylam ne,

di cycl ohexyl am ne, triethylam ne, butylaraine,

et hyl enedi am ne, et hanol am ne, di et hanol am ne,

pi perazi ne, benzyl am ne, phenyl benzyl am ne, choli ne,
megl um ne, and tronet ham ne, as well as am no acids,
such as |lysine and argi nine. An exanple of a conmon
quaternary amoniumion is MnNCHs)/. Were the
conmpounds of the fornmula (1) contain an am ne
function, these may form guaternary amoni um salts,
for exanple by reaction wjth an al kyl ati ng agent
according to nethod$$m@k*4«§%?mg to the skilled person.
Such quat ernary ammoni ufl cgffpounds are within the
scope of fornula (1). Coupaunds of the formula (1)
contai ning an ani ne fpattion may_al so form Noxi des. A
reference herein to a conpound é&¥he formula (1) that
contai ns an am ne function al so includes the N oxide.

Whefetn PG GONO10GhL@0HRIRB aS £IBEIRdrdHTHAG] ﬁrH?;g temug@ ne

E%Xﬁ?re t han, on nitro?en atom may be 0Oxid or m
3% P gon a2 pldshydent die fommuylpRi (e )afHO, wherein
NisOXb1ck§ ancfhe Restiting ki ' itrife B

nitr ogenconte aisni 1n%_ hesytél?ég]caslglll_(gﬁm& %%%@%ﬁ@aﬁhg%h? (E)%hged
Byrepentingsbstipted hittile ondes sprstiding gnalogave tarfhbse satout in

Q i O i de.or a .
B O S P e PR o B enPgproprite
awtheg! dbadiiiln cetp@ndamysulBegwintly by redoyede kieycolespohding

L4 1.00, W1 I rscience Mor e
gltgpltei%glﬁgéal?slgf f Xvﬁé%}élle& gcgu%glgﬁig%rg aﬁgﬁgg%%s@ﬂ‘ée' procedure of
L. W Deady (Syn. Conm 1977, 7, 509-514) in which the
ahe nitrile opppennd (XXI) may also be reacted with a Grignard reagent of the

formula R'-(CH,)~-MgBr under standard Grignard reaction conditions followed by

deprotection to give an amino compound of the invention which has the structure
shown in formula (XX1I).

R\
CH,)r

NH,

E
R"\(/S/ R®
/

N—N

H (XX1D)
In the p;eparative procedures outlined above, the coupling of the aryl or heteroaryl
group E to the pyrazole is accomplished by reacting a halo-pyrazole or halo-aryl or
heteroaryl compound with a boronate ester or boronic acid in the presence of a

palladium catalyst and base. Many boronates suitable for use in preparing

compounds of the invention are commercially available, for example from Boron
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w@ooposnds of the forrmula (1) may exi st

reacted with r-chl oroperoxybenzoic acid (MCPBA), for
exanple, in an inert solvent such as dichl oronet hane.

different geonetric isonerie6, and tautoneric fornms and
references to conpounds of the forrmula (1) include al
such forns. For the avoi dance of doubt, where a
compound can exi st inone of several geonetric isoneric
or tautoneric fornms and only one is specifically
descri bed or shown, all others are neverthel ess
%%ﬁﬁﬁﬂ' tédfo@ lealid )AustFa@ia SFRRPEEmb BILRTHE, uﬁr@an of

form (1) the pyrazol € group may take either of
Dtego,flé‘fsAothrge theuboronatesorie petcomgerpially aezndlabk theyicon b E

% usﬁ}g E@E?%r m k gmeyatﬁhg&? or %E?gsa#egért%g beﬁlteg en as
axtible &g Nh g/Iilyanrh abdANBEubin Ghém rRey.B O, 84 %0 rfhusrhdtonetes
the f I t h ,
82}]{1396 gg%?%?iabg’t Qcﬁl ﬁm%}pﬂesﬁ?&*&% briRb okt 'om’?d ‘El'?nﬁ {Iﬁﬁ

r
WO or re IC&

 lisQuiRnsh af bitel Mhivesadddheaomguting &bsth(aﬂootdn@esfmr i gesliig

s S deri e i &6 B, RS IAPUTRa D e GReGonding

batdhivagigal optical isomers, or mxtures or two or nore
optical i soners, unless the context requires

BEOU pLine dariad it e AR B Qnfitie ifestBaeR” "
Qﬁécﬁé‘cﬂ@ dhd gitoﬁ}hE caRBEprepr &ty WD syhetid Meerdu@& Glop

A the sajd carbon_atomis typ y. chir and hence
PO BN P KB A IO 6d T hega fompounds oF the

formula (XXIII) can be obtained by a Suzuki coupling reaction of a compound of
the formula (XV) (see Scheme 1) with a compound of the formula Br-E-NH, such

as 4-bromoaniline.

N
H (XXII)

Compounds of the formula (I) in which R! and E are connected to the same carbon

atom can be prepared as shown in Scheme 3.

i n a newbeB2@ft/005464



as a pair of enantionmers (or nore than one pair of
enantioners where nore than one chiral centre is

w@r@sent4cs3 N t he conmpound). The optical i somer SPOBGBb@4/005464
characterised and identified by their optical activity
(i.e. as + and - isoners) or they may be characterised
interns of their absolute stereochem stry using the
"R and S" nonencl ature devel oped by Cahn, Ingold and
Prel og, see Advanced Organic Chem stryby Jerry March
4th Edition, John WIley &Sons, New York, 1992, pages
109-114, and see also Cahn, Ingold & Prelo Cdﬁ@eML
Chem Int. Ed. Engl, 1966, 5, 885-415. Opfyical isoners
canfeEsePPat el INCLHRPeE! of Techni quesli ncl udi ng,
chiral chromat ography (chromat ography ok"a chi r al XXV)
support poday such techni ques are wel | k to the
person skilled in the art. As an alternatiyeRWMgBrhira
chromat ogr aphy, optical isoners can be sepgrated by
form ng diastereoisoneric salts with chiralf aci ds such
as (+)-tartaric acid, (-)- pyroglutam c acid,
(-)-di-to yl-L-tartaric acid, (+)-ngpdeli id,
(-)-mali bé%ﬁd, and (-)<@ammphnrsulphonlf;gfggggating
the di agtereoi somer s=0y pLELELRRMGhal crystiallisation,
and tgen~gi ssoci ati ng tﬁeﬁséa%gato gi ve g-hephdi vi dua
enant] omer ob,{A)¢ free base. VWere conpgunds of the&y)
for mAKa (1) %XIS as two or nore optical™isoneric
forms, orle enantionmer in a pair of enantioners may
exhi bi t gdwaide EyeEI B9 t he ot her enantioner, for
exanple, lin terms of biological activity. Thus, in
certain gircunstances, it may be desirable to use as a
t her apeut|i c agent only one of apair of enantioners, or
only oneyf a plurality of diastereoisoners.

Accor di ngIgbaN%ﬂg{s I nvent [ Qi P¥higes conposi t('r;]q{NRZRs

contaiili: hpound—e+—the—formt a (I)'Effing
1 E” R
=R .
X

XXV X (XXIX)
e Me MeMe Me Me MeMe
0.,-0 Suzuki Coupling O\B’O

\B/
e o g
\ L (XV)

NN (XV) N-N

Pd(0) Pd(0) L,

Y

CONR’R® /J:UtN#Rs

E/[ R' E R’

R %/ R5 reduction of amide .~ Rﬁx\(/ly Rs

N~é NN

R o OXXX)

Scheme 3



one or nore chiral centres, wherein at |east 55% (e.qg.
at least 60% 65% 70% 75% 80% $5% 90% or 95% of

wo b@soerpound of the fornula (1) is present aspPer/&BR@HM05464
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optical isomer (e.g. enantié®mer or di astereoi soner).
In one general enbodi nent, 99%or nore (e.qg.
substantially all) of the total anount of the conpound
of the formula (1) may be present as a single optica

i sonmer (e.g. enantioner or diastereoisoner). Esters
such as carboxylic acid esters and acyl oxy esters of

t f I.Rg ; 0 k '
PSP IRIRRl oo hBHR (NI EALLD IS RERO LI, Bl
(dr)a triflate gromp éndrodensedwith tthyheyanopeetateiimthe pioenrglofa pasp to
i ncl udes within_ i f e
AR B el RS, BB iR o RRAIA S nBlcaly
hoaghiedbopt ingthe piesenk ofeniorts & refembly dinve+hly drokide lvech as piperidine,
i.nvention, far a.(l).does not include within its
s‘?:yotlféé%‘fr@%ﬁ?ﬁ%%%%%g%mbf the formula (1) bearing a
carboxylicacid group or a hydroxyl group. Exanples of
€Flieatysnacylatoimonadiste (BXVaisthenrebdial with ol Erighird @agrt

b e i B kT
Carttalopble BHOUPE th adflate aldisty aTRE Grighatd teagticdlifay be carried

e SR ol 28, 8 2ol LSS e e, DAL B

- GomPle Qe fethdd 8¢, REpro&iE R P GrighxaiRkasn @&t@gﬂg >F<e y

(reverse ester roups are represented by - = .
viprepignia afidiesten@X RN japd (risde pbyscteddn by drplypis andydgspbox gation
a1 . 24 0 ; :

Cl LAy 8 KRV QYL ktain
Peiersicembaefessedrhyl hestingfin ag gdidiz yedivou fier axpobledenixyg ofar e

n L. £ - OC=0)CH 3 (acetoxy), -0OC(O CH 2CH3,
%ﬁ%%‘@%“%? Ue 2% =0 Ph, and - OC(~O)CH 2Ph. Al so

enconpassed by fornul a (I[g are any pol ynorphic forns
ofhd tepicuinpeid Wegvative (XXVII) is converted to the amide (XX VIII) by

reaction with an amine HNR?R? under conditions suitable for forming an amide
bond. The coupling reaction between the propionic acid derivative (XXVII) and the
amine HNR?R? is preferably carried out in the presence of a reagent of the type
commonly used in the formation of peptide linkages. Examples of such reagents
include 1,3-dicyclohexylcarbodiimide (DCC) (Sheehan et al, J. dmer. Chem Soc.
1955, 77, 1067), 1-ethyl-3-(3’-dimethylaminopropyl)-carbodiimide (referred to
herein either as EDC or EDAC) (Sheehan ¢ al, J. Org. Chem., 1961, 26, 2525),
uronium-based coupling agents such as O-(7-azabenzotriazol-1-y1)-N,N,N' N -
tetramethyluronium hexafluorophosphate (HATU) and phosphonium-based
coupling agents such as 1-benzo-triazolyloxytris~(pyrrolidino)phosphonitm
hexafluorophosphate (PyBOP) (Castro et al, Tetrahedron Letters, 1990, 31, 205).
Carbodiimide-based coupling agents are advantageously used in combination with
1-hydroxy-7-azabenzotriazole (HOAt) (L. A. Carpino, J. Amer. Chem. Soc., 1993,
115, 4397) or 1-hydroxybenzotriazole (HOBt) (Konig et al, Chem. Ber., 103, 708,
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W@ Y@s06eKs ri ns,

solvates (e.g. hydrates), conplexes (e.g. inclusion
conpl exes or clathrates with conpounds such as

conmpounds, and pro-drugs oft9t he conpounds. By
"prodrugs" is neant for exanple any conpound that is
converted in vivo into a biologically active conpound
of the formula (I). For exanple, sonme prodrugs are
esters of the active. conpound (e.g., a physiologically
acceptable nmetabolically labile ester). During

4, PhefchBE oG48 LMD BT DAY afid R 10

|eId t e active uch esters may bé fornmed by
e@ﬁ@nﬂWMOﬂﬂtﬂﬂAIQQHO kanple of any of the carboxylic
acid groups (-C(=0)0OH) in the parent conmpound, with,

WEEQipBRPFARI0nAY BpicBlly Sfrild &a& ﬁpat h&ﬂac{ﬁfao@ nﬂorplsﬂaﬁé solvent
reactive groups pr esent In aren corrpoun

fush|ap aretpribyiley éw@tt,émtbﬂsqlmhw@q@wlé@romssbamal es of such

gﬁﬁ%g@ﬂohﬁﬁ%gél % %g‘h%/ﬁyl? 2 n e', &‘ﬂn ug gq}ﬁeBQsS&l\%tﬁ tggﬂ'iﬁmally

tdgether Wikl one-gr@rore migcihle co:-gﬂmants. |'[Bg reacincgu)an b@];amed out at
SRRt S Sers TR IR s fogs semctiv (for example in e case

at gibavoyi-pOot amtliviek pear{ng. eg:ctromwyhctrxwmgtgl'gdm sihyak oxy et hyl ;
i.val oyl pxynethyl : acet o

Rl Fort R B et B SRR Sl PR TAE W rSiion may

(fb eqnay by hephegbhcei Io|$ ) nﬁxoﬁﬁatlﬁenﬁgbmmt enaypbd Jﬂ;ehiary amine

|sop[o roxycar | oxyet -

8y a8 Fristypilanaize %&%@&ﬁ%@ﬁ‘ﬁ%ﬂam&

1- cycl ohexyl - car bonyl oxyet hyl ;

WIhORE ¥t INR R b@ﬁmﬁ&nﬁﬁ&hm&hlﬁla coupling reaction can be carried

1-cycl ohexyl oxy- car I eth
OBt sy el SBIPPEAG Y } gﬁ?@% %yﬁ%temboxyhc acid before

Ladiflo &theNAbMRY r anyl oxy) - car bonyl oxyet hyl ;
(4-tetrahydroryranyl)carbonyl oxynet hyl ; and

As an alternative, a reactive derivative of the carboxylic acid, e.g. an anhydride or
acid chloride, may be used. Reaction with a reactive derivative such an anhydride
is typically accomplished by stirring the amine and anhydride at room temperature

in the presence of a base such as pyridine.

The amide (XX VIII) can be converted to a compound of the formula (XXX) (which
corresponds to a compound of the formula (I) wherein A has an oxo substituent
next to the NR?R® group) by reaction with a boronate (X'V) under Suzuki coupling
conditions as described above. The amide (XXX) can subsequently be reduced
using a hydride reducing agent such as lithium aluminium hydride in the presence
of aluminium chloride to give an amine of the formula (XXXT) (which corresponds
to a compound of the formula (I} wherein A is CH-CH,-CHj-). The reduction
reaction is typically carried out in an ether solvent, for example diethyl ether, with

heating to the reflux temperature of the solvent.

or conplexes with netals) of tPeT/GB2004/005464
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1- (4-tetrahydropyranyl)-carbonyl oxyethyl). Al so, sone
prodrugs are activated enzynmatically to yield the

wa@cedoswelr46onpound, or a conmpound whi ch, upon f upeheB2004/005464

chem cal reaction, yields tihe active conpound (for
exanple, as i antigen-directed enzyne pro-drug therapy
(ADEPT), gene-directed enzyne pro-drug therapy (GDEPT)
and |igand-directed enzynme pro-drug therapy (LI DEPT).
For exanple, the prodrug may be a sugar derivative or
ot her glycosi de conjugate, or may be an am no acid

Reth& thABeh MR eemiMeIvvET efwafh th@Boraﬁza@@t‘a} kRNl may
conpounds of "the fornul a In this section, as in

m@a@bmdu@éw@éﬁ@u@falwww Ae/almininm ghloside, fohe
&%fp@él‘h 3&1 Ef#e{:&tlx?eit Stheit feﬁ».pefaaﬁ@ rt@gﬁ@am a)gnf;@ xmb@) (1)
I NC re

erences to fornmuil ae

thich s thén Mpctechwritlt the bgmam(]xv()ph@r ﬂglﬂy.zgkl@gmgmg condltlons
ereof as defined herein.
@%%&%gﬁﬁgﬁé?%ggtﬁ¥ornuﬁﬁx% ) can be prepared by

reaction of a conpound of the formula (X) with a

bondaundbtain thm@m@mmlﬁﬂ(exn)inﬂrxﬁﬁ) KPIRiggone Gewer
SRE I b Epg B AR Raali ot berbelcSlerhI B Bl b
gppmlapsmithadschnd subgeqtehl tomi Gw’uustrnarrmg@nm iri thel preserge ofan
L Y88 STBROADERHbBORR Sl Al e,
ﬁhémzenmmﬁleéltﬁn,khyrmﬂamrﬁs ﬂ@hﬁn w:lemrsom to%x; pmges 1091-
U R A N T
during the subsequent Suzuki coupling step, and the benzyloxycarbonyl moiety in
the carbamate group can then be removed by standard methods after the coupling
step. Alternatively, the benzylcarbamate group can be treated with a hydride
reducing agent such as lithium aluminium hydride to give a compound in which

NRZR? is a methylamino group instead of an amino group.

Intermediate compounds of the formula (X) where the moiety X is a chlorine,
bromine or iodine atom and A is a group CH-CH,-~ can be prepared by the reductive

amination of an aldehyde compound of the formula (XXXII):

RH/CHO

E
I

X (XXXII)
with an amine of the formula HNR’R? under standard reductive amination
conditions, for example in the presence of sodium cyanoborohydride in an alcohol

solvent such as methanol or ethanol.

The aldehyde compound (XXXIT) can be obtained by oxidation of the
corresponding alcohol (XXXIIT) using, for example, the Dess-Martin periodinane
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presence of a palladium catal yst such as
bi s(tri-?-butyl phosphi ne)pal |l adium and a base (e.g. a

w@arsoesbe such as potassi um carbonate). The rPEr/GBOIV4/005464

may be carried out in an aqueous solvent system for
exanpl e aqueous ethanol, and the reaction mxture is
typically subjected to heating, for exanple to a
tenperature in excess of 1000C. An illustrative
synthetic route involving a Suzuki coupling step is
shown in Schenme 1. The starting material for the
ﬁxe?b&%tbﬁame&@, POOMOH; 0B C YR 48, 4185 51&??rga_nic Syntheses,
al osubstituted aryl- or heteroarylmethyl "hitrile
V. 7Y, idh)-which X is a chlorine, bromine or iodine atom
or atriflate group. The nitrile (XII) is condensed
with the al dehyde R CH,OHe presence of an al kal
such as sodi um or potagsi um hydroxi de in an aqueous
sol vent system such asgaqueous ethanol. The reaction
can be carried out at foomtenperature. The resulting
substi tut ed acrylonitr*le deri@aimg (XI11) is then
treated with a reducing agent that will selectively

ceslyemds betslikeane: dosiike ADNRad RF tdyethbr foafld@iell: dibig can

nitrile group. A borohydrjde such as sodiu

fosmgdiby the Swrauki peunliggat 4 baronaly %onpﬁ%@ efgth? ggfﬁﬁ%&\’ﬁe
SR 3 el U iREAGRHO B tht ForflBIal (XKINIVE of 2 Wprotdi&d dBbkilei ON
reaction is typically carried out in a solvent such as
tereghol and usually with heating, for exanple to a
tenperature up to about 650(s The reduced nitrile
(XI'V) is then coupléd —tQ-the pyrazol e boronate ester
(XV) under the SuzuR~foupling conditions descri bed
above to give a conpou of the formula (1) in which
A-NR2R3 is a substitut%d acetonitrile group. Rl-CHO R1

E- CH CN X
(XXXIV)

Cyclic intermediates of the formula (XXXIV), where R! is an aryl group such as an
optionally substituted phenyl group, can be formed by Friedel Crafts alkylation of
an aryl compound R'-H with a compound of the formula (XXXV):

_R®

HO\Q
T
X (XXXV)
The alkylation is typically carried out in the presence of a Lewis acid such as

aluminium chloride at a reduced temperature, for example less than 5 °C.

The Friedel Crafts reaction has been found to be of general applicability to the
preparation of a range of intermediates of the formula (X). Accordingly, in a
general method of making compounds of the formula (X), a compound of the
formula (LXX):
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KOHEtOH E" (XI1) X (XI11) NaBH4 EtOH Me Me. Me Me / \
RL E CN X (XIV) Pd(O catalyst Ni/NH, EtOH (XVI)

W@ 2065loy146€heme 1 The substituted acetonitril e POVEBROW/005464

(XVl) may then be reduced t’@ the correspondi ng am ne
(XVIl) by treatnment with a suitabl e reduci ng agent
such as Raney nickel and ammonia in ethanol. The
synthetic route shown in Schenme 1 gives rise to am no
conpounds of the formula (1) in which the aryl or
heteroaryl group E is attached to the b-position of
the group Arelative to the ﬁﬂino group. In order to
gi ve am no conpounds of thefgrrmula (1) in which Rlis
attached to the b-posi H&Q ;NLagive to the am no
group, the A

|
T
X LXX)
is reacted with a compound of the formula R'-H under Friedel Crafts alkylation

conditions, for example in the presence of an aluminium, halide (e.g. AlCl3).

In a further method for the preparation of a compound of the formula (T) wherein
the moiety NR*R? is attached to a CH, group of the moiety A, an aldehyde of the
formula (XXXVTI) can be coupled with an amine of the formula HNR?R® under
reductive amination conditions as described above. In the formulae (XXXVI) and
(XXXVID), A’ is the residue of the group A —i.e. the moieties A’ and CH, together
form the group A. The aldehyde (XXXVII) can be formed by oxidation of the

corresponding alcohol using, for example, Dess-Martin periodinane.

1
|
E
E
4 5
R\\(}7r’R Rt\f)\T/R5
N—N N_é
H (XXXVD) H

(XXXVI)

A Friedel Crafts alkylation procedure of the type described above for the synthesis
of intermediates of the formula (XXXIV) can also be used to prepare intermediates
of the formula (X) wherein X is bromine. An example of such a procedure is shown

in Scheme 4.
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functional groups on.the two starting materials in the
condensati on step can be reversed so that a conpound

wobooshelrsbdr nul a X- E-CHO wherein X i s brom ne, POT/GBR2002/005464

iodine or atriflate group78s condensed with a
conpound of the fornmula Rl- CH2-CN to give a
substituted acrylonitrile derivative which is then
reduced to the corresponding acetonitrile derivative
before coupling with the pyrazol e boronate (XV) and
reduci ng the cyano group to an am no group. Conpounds
of the fornula (I) ' wﬁhﬁgﬁRlis attachegiqt o the
tot

- posi tion_rel € am o 2prepared
by the sefler reactions sho%ﬁ %ﬁhéé__gga

Schene 1, arting materi al al 0- bstltuted
aryl - or hé{;gﬂ\a yrmsthyl Glgna?(gx%g ent (R?\/III, X =
brom ne or chlorine) which is reacted/with the nitrile
R1-CN in a dry ether such as dieth E&per to give an
i nternediate imne (notg 1shomn) ¥ch reduced to

gi ve the am ne é‘"ﬁ% |ng ci ngAkgent such as
l'ithium al um ni & \ de. / he am ne (Xl X) can be
reacted with the borona Nester (XV) under the Suzuk
coupl i ng congiﬁ ons descrlhéd above to yield the am ne
(XX). (1) R E- CH*-MgBr Et20 R1L (XVI11) (i)
LIAIH 4 X NK (XIX) Me Me Me (XV) \\ N Pd(O

Scheme 4

The starting material for the synthetic route shown in Scheme 4 is the epoxide
(XXXVIII) which can either be obtained commercially or can be made by methods
well known to the skilled person, for example by reaction of the aldehyde
Br-E-CHO with trimethylsulphonium iodide. The epoxide (XXXVIII) is reacted
with an amine HNR’R? under conditions suitable for a ring-opening reaction with
the epoxide to give a compound of the formula (XXXIX). The ring opening
reaction can be carried out in a polar solvent such as ethanol at room temperature or

optionally with mild heating, and typically with a large excess of the amine.

The amine (XXXIX) is then reacted with an aryl compound R'H, typically a phenyl
compound, capable of taking part in a Friedel Crafts alkylation (see for example
Advanced Organic Chemistry, by Jerry March, pages 534-542). Thus, the amine of
formula (XXXIX) is typically reacted with the aryl compound R'H in the presence
of an aluminium chloride catalyst at or around room temperature. Where the aryl
compound R'H is a liquid, e.g. as in the case of a methoxybenzene (e.g. anisole) or
a halobenzene such as chlorobenzene, the aryl compound may serve as the solvent.
Otherwise, a less reactive solvent such as nitrobenzene may be used. The Friedel
Crafts alkylation of the compound RH with the amine (XXXIX) gives a compound
of the formula (XL) which corresponds to a compound of the formula (X) wherein

X is bromine and A is CHCH,.
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catalyst RNH R < -R B- N (XX) Schene 2 Conpounds of
the formula (1) can al so be prepared fromthe

wapdwshstsat ed nitrile compound (XXI):CN R N- N RA/GCEX004/005464

wherein PGis a protecting7group such as a
tetrahydropyranyl group. The nitrile (XXI) can be
condensed with an al dehyde of the fornula R*( CHaX- CHO,
whereinr is 0 or I5 and the resulting substituted
acrylonitrile subsequently reduced to the
correspondi ng substituted nitrile under conditions

R RO SinfeBnddAQS gmtx>q14tsCmém§pmmoloe%9éa\«s prepBR

pr ot ect [ ng group can be renoved

Easmicop aites fosmile ) ioh F P SOR SApG s Hrdgpcarbon Tiker
u
LGS AARE o R B bR bY o Gl A 3‘2@%}‘?%@"%

abfoueula mmm, pr hrewap@@m@n(vme)thmqf (ahere Rier Reast ed
L%&é%%e%}»% an ar rI gna reacPﬂ 8%&{:%@# éa I on&ﬁﬁm

Mttsdmbu @ﬂ@imibm nortduncgps ez, émthapresence oﬁﬂlethlyhiaznﬂlcmhexylate
%@&%B eny hosphme I:}%g retagt?onsits 7 ?ctaﬂ}rr garrs‘igc? Sutin & polar nonl-protlc
solvent such as tetrahydrofuran at a moderate temperature such as ambient

temperature.

A further use of the hydroxy-intermediate (XXXIX) is for the preparation of the
corresponding fluoro-compound. Thus, the hydroxy group can be replaced by
fluorine by reaction with pyridine:hydrogen fluoride complex (Olah’s reagent).
The fluorinated intermediate can then be subjected to a Suzuki coupling reaction to
give a compound of the formula (T) with a fluorinated hydrocarbon group A. A
fluorinated compound of the formula (T) could alternatively be prepared by first
coupling the hydroxy intermediate (XXXIX), or a protected form thereof, with a
pyrazole boronic acid or boronate under Suzuki conditions and then replacing the
hydroxy group in the resulting compound of formula (I) with fluorine using

pyridine: hydrogen fluoride complex.

Compounds of the formula (I) in which the moiety:

2

R
-’_—’.—/
R—A—N

| \.a

E R

is a group:

/R2
RL—CH-0—A"-N
£ R



(XXI'l') In the preparative procedures outlined above,
the coupling of the aryl or heteroaryl group E to the
w@yooanei4e3 i s acconpl i shed by reacting a hal o- ppeBEBR@4/005464
or hal o-aryl or heteroaryl 78onpound with a boronate
ester or boronic acid in the presence of a palladium
catal yst and base. Many boronates suitable for use in
prepari ng conpounds of the invention are comercially
avai | abl e, for exanple from BoronMl ecul ar Limted of
Nobl e Park, Australia, or from Conbi-Blocks Inc, of
Rabre A’ €8 e Mafocallig&idud 8f BRRNAIE LaRbEpiBired by the
commerci ally available, they can be prepared by
pasiuertsel oF Teaetians skowihia Sgheme §.or exanpl e as descri bed in
the review article by NN Myaura and A Suzuki, Chem
Rev. 1995, 95, 2457. Thus, boronates c be prepared
by reacting the cor®R#gPondi ng br orm-co%ound with an
al kyl 1 XttRuRHich—as—butytr>ti t hi ¥rBrdCHH@H react i ng

with ab ester. The resultj boronate ester

deri vati%ﬂéén, i f desired, be Pg'g)rol ysed|to give the
correspondi ng boronic acid. ConmpoundsRéf fhe fornul a
(1) in whil\gh rdlgroup A cont ajnspa i trogen at om
attached t'¢® fp E can be prepared by wel | known
synthetic procedires from conrpgynds of* the fornul a
(XXI'1'l) or aOpJo&cted form thereof. Conmpounds of the
formula (XXII11)7 can be obtained by a Suzufi coupling
reaction lng a n’pog?d of the formula ( (see Schene
1) with a°co the formula B} E-NH' sufh as
4-brom)a)?i i ngy.

H2 E RR X-E-CH-O—A"-N

N \R3.
(XL
Pd(0)
R1 2!
| /R
CH-O—A"-N
I \ 3!
E R
R”\%/ R® (v
N—N
H
Scheme 5

As shown in Scheme 3, the aldehyde (XXIV) is reacted with a Grignard reagent
R!MgBr under standard Grignard conditions to give the secondary alcohol (XLI).
The secondary alcohol can then be reacted with a compound of the formula (XLII)
in which R* and R¥ represeﬁt the groups R? and R? or an amine-protecting group,

A’ is the residue of the group A, and X’ represents a hydroxy group or a leaving

group.
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NN NH(XXIll) Conpounds of the fornmula (1) in which
R1 and E are connected to the sane carbon atom can be

woe@sasads as shown in Schene 3. NC CO2Et base XpCEHGBBHMD005464

NC- CH'- COREt (XXV) (XXI'V) & R1IMgBr , CO2H NC COREt (i)
hydrolysis ;ii) decarboxylation RL X (XXVI!) (XXVI)
am de coupling reaction . CONR 2R3 reduction of am de
CH2ZNR2R3 E'" RL RL X (XXVII1) (XXIX) M M, MM " VO
Suzuki Coupling Vv R

The amine protecting group can be, for example, a phthalolyl group in which case

NR?R? is a phthalimido group.

When X’ is a hydroxy group, the reaction between compound (XLI) and (XLII) can
take the form of an toluene sulphonic acid catalysed condensation reaction.
Alternatively, when X’ is a leaving group such as halogen, the alcohol (XLI) can
first be treated with a strong base such as sodium hydride to form the alcoholate

which then reacts with the compound (XLII).

The resulting compound of the formula (XLIIT) is then subjected to a Suzuki
coupling reaction with the pyrazole boronate reagent (XV) under typical Suzuki
coupling conditions of the type described above to give a compound of the formula
(XLIV). The protecting group can then be removed from the protected amine group
NR?R? to give a compound of the formula (I).

Compounds of the formula (I) in which the moiety:

R?
1 /
R—A—N

\
£ R

is a group:

2
1 ’R
R—0O-CH-A"-N
| \ g

E R

where A”’ is the hydrocarbon residue of the group A, can be prepared by the

sequence of reactions shown in Scheme 6.
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N N(XV) (XV) M NHPd(O Pd(O .CONR 2R3 .CH2NR2R3
Rl E RL reduction of amde Rs Il NN NN N H (XXX

w@ 2008ly146chenme 31 n Schene 3, an al dehyde conpoP@T/GB2004/005464

(XXI'V) where X is brom ne, 7¢hl orine, iodine or a
triflate group is condensed with ethyl cyanoacetate in
the presence of a base to give a cyanoacryl ate ester
internmedi ate (XXV). The condensation is typically
carried out in the presence of a base, preferably a
non- hydr oxi de such as piperidine, by heating under
Dean Star g congditdjons. Thg.gyanoacrypgy e | Ri-ggnedi ate
(XXV) ist reacted with a G ignard reggent RLMgBr
sui table forlintroducing the group Rl by: M chael
addi tion to'ﬁhe car boncar bon doubl e bond%of X181
acryl ate noi)ty. The Grignard reaction nmay b ca?ried
out in a polar non-protic solvent such as
tetrahydrogﬁmgp at a | ow tenperaturepghgr| exanpl e at
around 0 0C. The product of the Gigpapd feaction is
the cyano propionic acid ester (XXVIgﬁhnd this is
subj ected to hydrolysis and decar box & i bn
2

)R

A"_

e
R—_OY N, HNRR® R0, __A"~CI
[’ o h
XLV E
KLV 1 ] o
Me Me R?
Me Me ) /
RY~0._ _A"-N
Pd(0)
e TR
B E
RK(‘\/RS R4 / R5
/s /
xv) N-N (XLX) NN

Scheme 6

The starting material in Scheme 6 is the chloroacyl compound (XLV) which can be
prepared by literature methods (e.g. the method described in J. Med. Chem., 2004,
47,3924-3926) or methods analogous thereto. Compound (XLV) is converted into
the secondary alcohol (XLVI) by reduction with a hydride reducing agent such as

sodium borohydride in a polar solvent such as water/tetrahydrofuran.

The secondary alcohol (XLVI) can then be reacted with a phenolic compound of
the formula R*-OH under Mitsunobu alkylation conditions, e.g. in the presence of
diethyl azodicarboxylate and triphenylphosphine, as described above, to give the
aryl ether compound (XL VII).



to give the propionic acid derivative (XXVI1). The
hydr ol ysi s and decarboxyl ati on steps can be effected

whyooseatssg i n an acidic medium for exanpl e aPOT/&BRO0G/005464
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of sul phuric acid and aceti’8 acid. The propionic acid
derivative (XXVIl1) is converted to the amde (XXVIII)
by reaction with an am ne HNR2R3 under conditions
suitable for form ng an am de bond. The coupling

reacti on between the propionic acid derivative (XXVII)
and the am ne HNR2R3 is preferably carried out in the
Y

F oo e Mopfin PRA bo b Rn VRV P ITTRE K RE0Y bl
r with omesiricENRAR 4 givelh cympaving pfthe dorbmitti (F \IH).( TEO)

J7.. 1067
SR Yooy ARG, 0o PR e 400 v
( thefaeyl pibelr iha ﬁm@treohqermsudhes anslcaidCanan dAE) télﬁbh&ﬁhﬁnfoet

‘%JF nagpghé(gﬁc'}el?slgg 8 6ihe 6t1ng21?1ay ?idvarliltraggdu%y be aglneved
6&s-nég7a azabenzdehtea Zﬂierbsu}ting-aﬂﬁhel (XLINIIYcan then be subjected to a
j neth Iuro exfluor Eo phat e (HATU) and

p HONP Qfg th qq@naéeg%tﬁ gtogmplg (XV) as déscribed above
Liosnzte bémh uxj(gm/)t ris-(pyrrolidino)phosphomum
hexaf | uor ophosphate (PyBOP) (Castro et al, Tetrahedron

L ters, 199 205 r bodi i,m de- sed couplln
VRO AT TaLGS o081 NS, Bk ep i eHonl
I cmvin) 0%V belsuBjaies Rz huddpBilie dis en( teactfon Wi £ difine J
Lhem Soc, 1993, 115 439
1Hh%1% o9&]RFe iendpring BiegrqudiBty rreq@aﬁefgth%%isunc@n@mer-@@mmg
1301008, 2024-2034) . Preferred coupling reagents
i ncl ude EDC (EDAC) and DCC in combination withHOAt or

HOBt . The coupling reaction is typically carried out
i Angtherapute &mmunﬁiﬁoqf the formda gy n/wbich Egadh Ry gre attached to

2B LAMN Ldbdrato PR Rro ugwﬁmmé{ré@a RIGALAIE 7.
di chl or onet hane, di et hyl f or mam de or

N- et hyl pyrrolidine, or in an aqueous sol vent
optionally




together with one or nore m scible co-solvents. The
reaction can be carried out at roomtenperature or,
wob@sectdhe reactants are | ess reactive (for expoplGB2004/005464
the case of el ectron-poor afilines bearing electron
wi t hdrawi ng groups such as sul phonam de groups) at an
appropriately el evated tenperature. The reacti on nmay
be carried out in the presence of a non-interfering
base, for exanple a tertiary am ne such as
triethylamne or L iV-diisopropylethylanme. Were the
am ne HNR2R3 is amonia, the ami de couplingeaction
can be dé@RiBe@%ut usi ng |, P-carbonyl diini dazol e (CDI)

to activatejthe carboxylic acid before addikion of the
ammoni n §ernati wee_@nreactivesderiyatiye of
the carboxyl i Z%i d, e. Q&En@'gnhydri d Z R

|
chl ori de, ¥ be used. Re?,g@ on With a re _téve

deri vat | %’é such an anhydri is typical Ir%z ac onRI|i shed
by stir ingk e am ne and anhydri de at T®om )

t enperature the presence of a base such a

pyridine. The am de (XXVII11) can be compwggdred to a
conmpound of the formula (XXX) (which corresppnds to a
conpound of the fornul &l{) ), whergi n A has anj oxo
substituent next to the N ar p):Ml?y reacgfion with
a boronate (XV) Meder RiruP—CH NH—Qg condi th ons as

descri ped above. iThe ani de canpgubggquently be
reducegas(%g\fa/h?cﬂ?ﬁ de reg‘&ci ng/ agent sﬁ?ﬁxﬁénbl i thium
al um ni urn%ydr? de in the presepce of alum nium

chl ori de giM an am rmul a ( ) (which
corrgspon to5a compound ofgfihe formuLa (1) whergin A

'S - The reduction reactiofti Iy
carried Qutyjin af-Miher solvent, for exanphe i et hyi
et her téMth heatiQg to the reflux tenperatdire of the
sol veh€ Rat her tha

reacting the anide (B@(VIII% With
the boronate (XV), the anide may (L
Pd/C

Me

RY R®
~

NNy

Scheme 7

In Scheme 7, an N-protected pyrazolyl boronic acid (L) is reacted under Suzuki
coupling conditions with the cyano compound X-E-CN in which X is typically a
halogen such as bromine or chlorine. The protecting group PG at the 1-position of

the pyrazole ring may be, for example, a triphenylmethyl (trityl) group. The
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i nstead be reduced with I'ithium alum ni um
hydri de/ al um ni um chl ori de, for exanple in an ether

waobsent4scat anbi ent tenperature, to give the aPCTIEB2004/005464

(XXI' X) which is then reactdd with the boronate (XV)
under the Suzuki coupling conditions described above
to give the amne (XXX). In order to obtain the
honol ogue of the am ne (XXl X) containing one fewer
nmet hyl ene group, the carboxylic acid (XXVI1) can be
converted to the azide by standard net hods and
ﬁ&i@hﬁ%&ﬁ%%@an%%pweﬁsﬁg a{erlﬁaﬁ@dweeénuea it BE 19§RBEBEC
an al co such as benzyl al cohol to give a
tettbdnaebogousensifvanced Organi ¢ Chenistry, 4th
edition, by Jerry March, John Wley & sons, 1992,
PRORSuIER ?ﬁ‘l’tﬂlﬁl 93 }nay Tﬁbﬁ b@ Qe %{hbaad?@érﬁrd:ﬁﬂgefrlHRQMg% t&S

a protecting gyo t he am ne during subsequent
i ﬁg el ths hecon e g oy Bn g merEoy
d
S S A S e L i et S s
tierngsbmarotﬁ a IS‘B(@IEg psotnsh esan tihyltlrtleammbrwlﬂaﬂydauw dittivare.
reduci ng agent such as lithium alum nium hydride to

g'hé/ gn éﬁ@mﬁﬁ%éﬁ% w@ét&btol\l‘@aa?eﬁa%o o@tarbﬁhgcﬁﬁrﬁ%ggﬁﬁy@al

I nst ea am no group er nedi ate conmpounds o
tatalystao radbee theiowkirebaad of therepiraing adl fegroze tisl leplienethyl

oIy L odi ' r can be
B0 MRt PR A LA BOGs Al Bl BRoddidRase
ccnmvosithd tritfyl grivep, flerabyl yaeldiMCKbdppouiad X5 (X vla (M\t)h an
am ne of the fornula HNR2R3 under st andard reductive
ST SRS T S8 AR g PR LBt
under the conditions described in Tetrahedron: Asymmetry 14 (2003) 1309-1316

and subjected to a chiral separation. Removal of the protecting 2-phenethyl group
and the protecting group PG then gives an optically active form of the compound of
formula (LV).

Intermediates of the formufa (X) wherein A and R? link to form a ring containing an

oxygen atom can be prepared by the general method illustrated in Scheme 8.
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sol vent such as nethanol or ethanoL The al dehyde
conpound (XXXI'l) can be obtained by oxidation of the

wa@ovosespendi ng al cohol (XXXI11) using, for exarpl/eB200dm05464

Dess-Martin periodi nane(sed1Dess, D.B.; Mrtin, J.C
J. Og. Soc, 1983, 48, 4155 and Organi c Synt heses,
Vol . 77, 141). R CH2ZOH E X (XXXI11) Conpounds of the
formula (1) where AN and R2 together forma cyclic
group can be forned by the Suzuki coupling of a
boronate conpound of the fornmula (XV) with a cyclic
intergdiatﬁnof the fornmula ( I'V) qQr anN- protected
deri v Nf ereofpysR3 1 R T X Cyclic

i nt er nedi at es of—t+he—forra (XXXIN)Y where Rl is an
aryl group such af¥ain optionally bstituted phenyl
group, car be forned by Frie@g(l Crafts al kyl ation of
an aryl conpound Rl- with a r‘r']bound of the formul a

(XXXV) : (M) E X ( XXXV) OH
HZN/\/
(LIX)
0
R’ conc H,S0, 4 OH
H
| T
X Pd(0) X (LVII)

Scheme 8

In Scheme 8, a ketone (LVI) is reacted with trimethylsulphonium iodide to form the
epoxide (LVII). The reaction is typically carried out in the presence of a hydride

base such as sodium hydride in a polar solvent such as dimethylsulphoxide.

The epoxide (LVII) is subjected to a ring opening reaction with ethanolamine in the
presence of a non-interfering base such as triethylamine in a polar solvent such as
an alcohol (e.g. isopropanol), usually with mild heating (e.g. up to approximately
50 °C. The resulting secondary alcohol is then cyclised to form the morpholine ring
by treatment with concentrated sulphuric acid in a solvent such as ethanolic

dichloromethane.
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w@20006esl t enper at ure,

The al kylation is typically carried out in the
presence of a Lewis acid such as al um nium chl oride at

Friedel Crafts reaction has2been found to be of
general applicability to the preparation of a range of
internmedi ates of the fornmula (X). Accordingly, in a
general nethod of nmaki ng conpounds of the fornula (X),
a conpound of the formula (LXX):I K1 X (LXX) is
reacted wth a conmpound of the fornmula R -H under

e Y Dy (e i LV SRR ool

Sufulf covplingreandiipnt tir givéhide peraprarnd of fommulke (BXgonpdund of
. . ) hed
b Fesh R FodpoulIBE e Bkl (b S SR Rl TE 0

frorpholise £26§XVI ) can be coupled with an anmine of the
formul a HNR2R3 under reductive am nation conditions as
ﬁfs %%S bfﬁgcn?lgg%{ eg?})é)kgif tdtjﬁleﬁ gtoupg%l- | .’e!. l)ﬂ?ﬁ{e?gtﬁél et !é(!stad
Aithamoho Obt didgdaingres theraby pheyidirganpuik. to Threpainde byrdaning
i)éxxcyll) can be fornmed by oxidation of the

tbr“?é%%'ondi ng al cohol using, for exanple, Dess-Martm
peri odi nane. R A CH

(XXXVI'1) A Friedel Cr
type descri bed above

R, CH2OH 4 5 R} R (XXXVl) H
%f;t Ol kyl %%i on procedure of the

Rynt hesi s
|
E R

Compounds wherein R? and R? are both hydrogen can be prepared by reacting the
epoxide (LVII) with potassium phthalimide in a polar solvent such as DMSO.
During the Suzuki coupling step, the phthalimide group may undergo partial
hydrolysis to give the corresponding phthalamic acid which can be cleaved using
hydrazine to give the amino group NH;. Alternatively, the phthalamic acid can be
recyclised 1o the phthalimide using a standard amide-forming reagent and the

phthaloy! group then removed using hydrazine to give the amine.

A further synthetic route to compounds of the formula (I) wherein A and NR’R?

combine to form a cyclic group is iliustrated in Scheme 9.

for exanple | ess than BCDGB200A®05464



of internediates of the fornula (XXXI'V) can al so be
used to prepare internediates of the fornmula (X

wob@sesraeX i s brom ne. An exanpl e of such a prePCEABR@4/005464
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is shown in Schene 4. Schen®34 The starting nmateri al

for the synthetic route shown in Schene 4 is the
epoxi de (XXXVHI ) which can either be obtained
commercially or can be nade by nmethods well known to
the skilled person, for exanple by reaction of the

al dehyde Br-E-CHO wi th trinmet hyl sul phoni um i odi de. The
epoxi de (XXXVIEQ is reacted with an am ne HNR2R3 under
condi tions sui e for a rindgslepenng RAction with
the epoxide to givie a conpound of the'fornula (XXXIX).
The ring opening rfeaction dan be carriled out in a
pol ar sol vent suclx as ethanol at rogm tenperature or
optionally ng_?()ﬁﬂd heating, and tgpic ){ with a

| ar ge excess the anipe. | The anmine ( Is then
reacted wwth an aryl conpo nd R1H, typlcally a phenyl
conpound, capable of takin$y part in a Friedel Crafts
al kyl ation (see for exanple Advanced Organic
Chenistry, by Jerry March, esP&34-542). Thus, the
am ne of fornula (XXXI i{s typically reacted mnth t he
aryl conpound RIH in t esence of an al um ni um

chl oride catal yst at or aro d roon1tenperature Wher e
the aryl conpound RIH is Ilqug|D as in the case
of a net hoxybenzene (e.g. xanis or a hal obenzene
such as chl orobenzene, the aryl conpound may serve as
t he solvent. O her V\A%@e a %ess reactive sol vent such
as nitrobenzene may 05 The Friedel Crafts

al kyl ati on of the conpound RIH with the am ne (XXXl X)
gindshemae Bohpsanidg ofsterib(1L XAy isuydcal )Xk Xi-adyi/héteronryl Bshanda

to,a und the formul a (X)) whereip X.i.s brom ne

A SRLB o B PO s el ybibaing on

Shabititating famatial sfanbeioddethedonMiRehHene group between E and
R!. For example, R' may advantageously be a pyridine group. The starting
material (LXT) is reacted with the N-protected bis-2-chloroethylamine (LXII) in the

presence of a non-interfering strong base such as sodium hexamethyldisilazide in a
polar solvent such as tetrahydrofuran at a reduced temperature (e.g. around 0 °C) to
give the N-protected cyclic intermediate (LXIIT). The protecting group can be any
standard amine-protecting group such as a Boc group. Following cyclisation, the
intermediate (LXIII) is coupled to a boronate of the formula (XV) under Suzuki

coupling conditions and then deprotected to give the compound of the formula (I).

Compounds of the formula (I) in which the moiety:

R
1 /
R—A—N
| N3
E R

is a group:



conmpounds of the formula (X) in which the carbon atom
of the hydrocarbon |inker group A adjacent the group
w®Rr0s®6r46pl aced by an oxygen atom Thus the copQDGBA0aN05464
formula (XXXIX), or an N-p@sétected derivative thereof
(where R2 or R3 are hydrogen) can be reacted with a
phenol i ¢ conmpound of the fornmula R -OH under M tsunobu
al kyl ation conditions, e.g. in the presence of diethyl
azodi car boxyl ate and tri phenyl phosphi ne. The reaction
Is typically carried out in a polar non-protic sol vent
such as tetrahydrofuran gaj a no ate tenperature such
as anbi ent tenperature, Akfurth use of the
hydr oxy-i nt er nedi at e RXX%I’)@H{ \for the preparation of
the correspondi ng fl uoroEcon'poumﬂ. Thus, the hydroxy
group can be replaced by fluorine by reaction with
pyridi ne .' hydrogenfl uoride conplex (O ah's reagent).
Vhereinl ‘UdkT isatsedlliatkiybgnouplsuh @s mathyt dremhyb earskeofosntdeay the
uzuki .c |ing T, ' to give a conmpound of the
?yélr%rﬁ%,l 5°u(t‘??fﬁ\g\ﬁrift?1&gs$ﬁea%ér%at ed hydrocarbon group A A
fluorinated conmpound of the forrmula (1) could
alternati y M epar ed by firstt couply t he
hydroxy inte diate (wesKI¥), or a otec¢ted form
thereof, with a pyrazole horgnic acigl or boronate
under Suzuki jconditions and then repfaci ng the hydroxy
group in theXesylXlvpg conpound of fXrnmul AXV)) with
fluorine using pyridine: hydrogen flyuoride conpl ex.
Conpounds of the fornmula (1) inkBhich the noiety: R2

RL-A- N\ R33 Al
Alk Alk
R\ -COH H,0 R\ CO,Me
-
i %
X (EXVI X (LXVI)
l HNR2R?
—————— N
|
E I?IWRZ ['IE R
x R X
(LXVII) (LXIX)
Scheme 10

In Scheme 10, a carboxylic acid of the formula (LXIV) is esterified by treatment
with methanol in the presence of an acid catalyst such as hydrochloric acid. The
ester (LXV) is then reacted with a strong base such as lithium diisopropylamide

(LDA) and an alkyl iodide such as methyl iodide at reduced temperature (e.g.
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iIs a group: R-CHO A'"-N Rwhere A" is the hydrocarbon
resi due of the group A, can be prepared by the

waegpseeres of reactions shown in Schene 5. RLMyBCT/RB2064/005464
E- CHO X- E- CHOH (XXIV) @XLI) Me M Mb v M X1-A'-N
I\ (XLIl) V<< RR// XECHO- A'-N(XV) N NHR
(XLIrr) Pd(O RLI /IRCHO A'-NR3 R/ R5 (XLIV) Il
N N

between 0 °C and -78 °C). The branched ester (LXVT) is then hydrolysed to the
acid (LXVII) and coupled with an amine HNR?R® under standard amide forming
conditions of the type described above. The amide (LXVIII) can then be reduced to
the amine (LXIX) using lithium aluminium hydride, and the amine (LXIX) is then
reacted with a pyrazole boronate or boronic acid under Suzuki coupling conditions

to give a compound of the formula (I).

Once formed, many compounds of the formula (I) can be converted into other
compounds of the formula () using standard functional group interconversions.
For example, compounds of the formula (T) in which the NR?R® forms part of a
nitrile gfoup can be reduced to the corresponding amine. Compounds in which
NR?R? is an NH, group can be converted to the corresponding alkylamine by
reductive alkylation, or to a cyclic group. Compounds wherein R! contains a
halogen atom such as chlorine or bromine can be used to introduce an aryl or
heteroaryl group substituent into the R' group by means of a Suzuki coupling
reaction. Further examples of interconversions of one compound of the formula (I)
to another compound of the formula (T) can be found in the examples below.
Additional examples of functional group interconversions and reagents and
conditions for carrying out such conversions can be found in, for example,
Advanced Organic Chemistry, by Jetry March, 4™ edition, 119, Wiley Interscience,
New York, Fiesers’ Reagents for Organic Synthesis, Volumes 1-17, John Wiley,
edited by Mary Fieser (ISBN: 0-471-~58283-2), and Organic Syntheses, Volumes 1-
8, John Wiley, edited by Jeremiah P. Freeman (ISBN: 0-471-31192-8).

In many of the reactions described above, it may be necessary to protect one or
more groups to prevent reaction from taking place at an undesirable location on the
molecule. Examples of protecting groups, and methods of protecting and
deprotecting functional groups, can be found in Protective Groups in Organic
Synthesis (T. Green and P. Wuts; 3rd Edition; John Wiley and Sons, 1999).

A hydroxy group may be protected, for example, as an ether (-OR) or an ester (-
OC(=O)R), for example, as: a t-butyl ether; a benzyl, benzhydryl (diphenylmethyl),
or trityl (triphenylmethyl) ether; a trimethylsilyl or t-butyldimethylsilyl ether; or an
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H Scheme 5 As shown in Schene 5, the al dehyde (XXIV)
is reacted with a Gignard reagent RLMyBr under

wat@smersds G i gnard conditions to give the secoPdBGB2004/005464

al cohol (XLI). The secondamsy al cohol can then be
reacted wwth a conmpound of the forrmula (XLII) in which
R2 and R3' represent the groups R2 and R3 or an

am ne-protecting group, A" is the residue of the group
A, and X represents a hydroxy group or a |eaving
group The amine protecting group can be for exanple,

a@gﬂteF@ll ng)d)(\?f C@t@ﬂf) dﬁ[b) Wﬁh%ﬁeﬁﬁﬁ%r kﬁgn FFoup Dafibe protected,
p% do group. roxy group ?
insetogi #6 Sl (B SO o ket RPN 1empcot sty isich
L
Ut ST e P CLE) et MR ARCRORRY, B ifflon yicn
t&&a&tamp}e,garmumrﬁ alchhals Thahldefwde o ketong| gmﬂpdls re@dlily ) can

regapseatad pLEENSSs fhde BoRl AR obRAE B8RS0 MR Ao
hiﬁﬁmecg@(ﬂmmyliiel(ﬁfbiied;&cti rfglﬂﬁangmStamwlmmcmmr atodJetlhiar;e
SEO-DEO St rdpie ot B Al 8, G G B
o, Sl s s )

R o Bo B gt 2 grgY gt OB C A e om

Bc) E&sodt @ﬁﬁﬁgnﬁfﬁbmﬁxﬂﬁrﬁidﬁ (INRRFR3c), i @hﬁ@v&aﬁ?ﬂﬁﬁh&ﬁﬁie
e formul a ngounds of the formula (1)

W%vaﬁeaw trtnyet Wsilyet
trichloroethyloxy amide (-NH-Troc), as an allyloxy amide (-NH-Alloc), or as a

vhoxynmide (-NH-Teoc), as a 2,2,2-

2-(phenylsulphonyl)ethyloxy amide (-NH-Psec). Other protecting groups for
amines, such as cyclic amines and heterocyclic N-H groups, include
toluenesulphonyl (tosyl) and methanesulphonyl (mesyl) groups and benzyl groups
such as a para-methoxybenzyl (PMB) group. A carboxylic acid group may be
protected as an ester for example, as: an Cy.7 alkyl ester (e.g., a methyl ester; a t-
butyl ester); a Cy.7 haloalkyl ester (e.g., a Cy.7trihaloalkyl ester); a triCy.7 alkylsilyl-
Cjzalkyl ester; or a Cs.pparyl-Cy7 alkyl ester (e.g., a benzyl ester; a nitrobenzyl
ester); or as an amide, for example, as a methyl amide. A thiol group may be
protected, for example, as a thioether (-SR), for example, as: a benzyl thioether; an
acetamidomethyl ether (-S-CH,NHC(=0)CHj,).

The 1(H) position of the pyrazole group in the compounds of the formula (I) or its
precursors can be protected by a variety of groups, the protecting group being
selected according to the nature of the reaction conditions to which the group is
exposed. Examples of protecting groups for the pyrazole N-H include
tetrahydropyranyl, benzyl and 4-methoxybenzyl groups.

Many of the chemical intermediates described above are novel and such novel

intermediates form a further aspect of the invention.

Pharmaceutical Formulations
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E3is agroup: RR Rl - OCHA'"-N R where A" is the
hydr ocarbon residue of the group A can be prepared by

JV -Cl E (XLVI) (XLV) DEADSPh3P RIOH R R1- CL J Vi- N
HNR2R3 R- OJV -Cl R (XLMIIT) f (XLVIT) X Me Me Me |
Me / X Schenme 6 The starting material in Schene 6 is
t he chl oroacyl conpound (XLV) which can be

While it is possible for the active compound to be administered alone, it is
preferable to present it as a pharmaceutical composition (e.g. formulation)
comprising at least one active compound of the invention together with one or more
pharmaceutically acceptable carriers, adjuvants, excipients, diluents, fillers, buffers,
stabilisers, preservatives, lubricants, or other materials well known to those skilled

in the art and optionally other therapeutic or prophylactic agents.

Thus, the present invention further provides pharmaceutical compositions, as
defined above, and methods of making a pharmaceutical composition comprising
admixing at least one active compound, as defined above, together with one or
more pharmaceutically acceptable carriers, excipients, buffers, adjuvants,

stabilizers, or other materials, as described herein.

The terrh “pharmaceutically acceptable” as used herein pertains to compounds,
materials, compositions, and/or dosage forms which are, within the scope of sound
medical judgment, suitable for use in contact with the tissues of a subject (e.g.
human) without excessive toxicity, irritation, allergic response, or other problem or
complication, commensurate with a reasonable benefit/risk ratio. Each carrier,
excipient, etc. must also be “acceptable” in the sense of being compatible with the

other ingredients of the formulation.

Accordingly, in a further aspect, the invention provides compounds of the formula
(D) and sub-groups thereof as defined herein in the form of pharmaceutical

compositions.

The pharmaceutical compositions can be in any form suitable for oral, parenteral,
topical, intranasal, ophthalmic, otic, rectal, intra-vaginal, or transdermal
administration. Where the compositions are intended for parenteral administration,
they can be formulated for intravenous, intramuscular, intraperitoneal,
subcutaneous administration or for direct delivery into a target organ or tissue by

injection, infusion or other means of delivery.

reacti ons shown i n Schene 6. NeBFGHESW4/005464



prepared by literature methods (e.g. the nethod
described in J. Med. Chem, 2004, 47, 3924-3926) or

woredsoasicanal ogous thereto. Conmpound (XLV) isS PONGBRE03M05464
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into the secondary al cohol 8$XLVlI) by reduction with a
hydri de reduci ng agent such as sodi um borohydride in a
pol ar sol vent such as water/tetrahydrofuran. The
secondary al cohol (XLVI) can then be reacted with a
phenol i ¢ conpound of the fornula R - OH under M tsunobu

al kyl ati on conditions, in the presence of diethyl
%é%%&%{ﬁ@ﬁ%ﬁﬁh@h o0 Qdag) e'd%}ﬁﬂi/én&%%g%% &&?@/ nfé%%ﬁ@ Rddesk

aindanomuammmnhe infeetion splutionhwhich mw@gmdm(a)(twm;mfﬁs

5P oS BrEER e GRGH Mt elle: Byt piac it e
Bk @ﬁﬂhinbtbﬁednamhaﬁgmdraQu&osamtd rcm agegouls tetilersubnstsionst
Shichany 'Bcere SeParm st IRt SyaF et ta R may
b0 hre8e AR @mARIBEOX it &loye bRAIRS, fofrarslatdatrg angppules
advant ageousl y chi

be d er
LVl AL rsdrorr e Doty BEDLEE b
%e%taaﬂi@h of BRIl QAP RG] Br Wiantpl@whier fopajetiofs, t he

formula (XV) as described above to give the conpound
(lmmeﬁ)atemmmt%ﬁer ation on the reaction segquence shown
in Schene 6, the secondary al cohol (XLVI) can be

b & olsAnRoiHCloRBIBAY dndGuseSdbra @iy prépaaaifidanstedile h
anal{l?ﬁb R2§R3before|ntr %ﬁcmgthe gproup R1 by

rp@aadsrsaran% altablgddbu et her-form ng reaction. Another
route to conpounds of the formula (1) in which E and

?reﬁ:%&@ﬁﬁgdlﬁﬁn@ dFeneSiavat 6@ iOFhafth utidal Edrepcgition i¥in
ISI strated in Scheme 7.CN B E
a form suitable for i.v. administration, for example by injection or infusion.

In another preferred embodiment, the pharmaceutical composition is in a form

suitable for sub-cutaneous (s.c.) administration.

Pharmaceutical dosage forms suitable for oral administration include tablets,
capsules, caplets, pills, lozenges, syrups, solutions, powders, granules, elixirs and

suspensions, sublingual tablets, wafers or patches and buccal patches.

Pharmaceutical compositions containing compounds of the formula (I) can be
formulated in accordance with known techniques, see for example, Remington’s

Pharmaceutical Sciences, Mack Publishing Company, Easton, PA, USA.

Thus, tablet compositions can contain a unit dosage of active compound together
with an inert diluent or carrier such as a sugar or sugar alcohol, e.g. lactose, sucrose,
sorbitol or mannitol; and/or a non-sugar derived diluent such as sodium carbonate,
calcium phosphate, calcium carbonate, or a cellulose or derivative thereof such as
methyl cellulose, ethyl cellulose, hydroxypropyl methyl cellulose, and starches such
as com starch. Tablets may also contain such standard ingredients as binding and

granulating agents such as polyvinylpyrrolidone, disintegrants (e.g. swellable
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crosslinked polymers such as crosslinked carboxymethylcellulose), lubricating
agents (e.g. stearates), preservatives (e.g. patabens), antioxidants (e.g. BHT),
buffering agents (for example phosphate or citrate buffers), and effervescent agents
such as citrate/bicarbonate mixtures. Such excipients are well known and do not

need to be discussed in detail here.

Capsule formulations may be of the hard gelatin or soft gelatin variety and can
contain the active component in solid, semi-solid, or liquid form. Gelatin capsules

can be formed from animal gelatin or synthetic or plant derived equivalents thereof.

The solid dosage forms (e.g. tablets, capsules etc.) can be coated or un-coated, but
typically have a coating, for example a protective film coating (e.g. a wax or
varnish) or a release controlling coating. The coating (e.g. a Eudragit ™ type
polymer) can be designed to release the active component at a desired location
within the gastro-intestinal tract. Thus, the coating can be selected so as to degrade
under certain pH conditions within the gastrointestinal tract, thereby selectively

release the compound in the stomach or in the ileum or duodenum.

Instead of, or in addition to, a coating, the drug can be presented in a solid matrix
comprising a release controlling agent, for example a release delaying agent which
may be adapted to selectively release the compound under conditions of varying
acidity or alkalinity in the gastrointestinal tract. Alternatively, the matrix material
or release retarding coating can take the form of an erodible polymer (e.g. a maleic
anhydride polymer) which is substantially continuously eroded as the dosage form
passes through the gastrointestinal tract. As a further alternative, the active
compound can be formulated in a delivery system that provides osmotic control of
the release of the compound. Osmotic release and other delayed release or
sustained release formulations may be prepared in accordance with methods well

known to those skilled in the art.

Compositions for topical use include ointments, creams, sprays, pafches, gels,
liquid drops and inserts (for example intraocular inserts). Such compositions can be

formulated in accordance with known methods.
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Schenme 7 In Schene 7, an N-protected pyrazolyl boronic
acid (L) is reacted under Suzuki coupling conditions

wowndos/ostaes cyano conmpound X-E-CN in which X is pgpcBadopos464

a hal ogen such as brom ne @ chlorine. The protecting
group PG at the 1l-position of the pyrazole ring may
be, for exanple, a triphenylnethyl (trityl) group.
Theboronic acid (L) can be prepared using the nethod
described in EP 1382603 or nethods anal ogous thereto.
The resulting nitrile (LI) may then be reacted with a

ngoa; ths TG ARt 4R 2 Blistiafon Atk FRAWAOS plIidl QURrRl and
%??ﬁaﬁ}%slfetone e(rLIaI). 1S'I'heoketone i)?)l) its con\l;lerted

aprepireor O3 oS oF {ine BFPINsioRs,iob Mayibe Rraviied in finely divided

' R o ' iy Widh didhild RecePEfRSENCE
B 8 10 AR O By il i WRteP R
pwactipeul arly butyl lithium The enanmine (LIV) is then
subj ected to hydrogenation over a palladi umon

E%ﬁrﬁﬁﬁsz&f afﬁ'%{@ét%ﬁg £dr %ﬁ %ygﬁgﬁggng%ﬁhrﬁs&%%&fu& he

enam renove t hyl group. ere the
pesetriss pchgppgesiiopiesP@iicls may be.ifexgxagplsuformed fiowgeshapedon
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enam ne (LIV) can be reduced with a hydride reducing
ggeposiiiond dor adménisitatidi by ohelaties ey tabiel therform of inhalable

kIS SRR fr ke, b s B A e

pantasdform gsidg phvedatithaler dedens oanatotoh dispensingdtvings. Guchup

PG.t hen gi.ves an.optjcal]y.active formof the conpound
Svies prartpuft FPhadst Rt Bd Wi T peaSed %

Mgk RtitnsAypitd]yR3niptisktht actfve lcbinoundnepeden ivith ah Argrtasadlid
oxygen Cg{ om can be prepared by the general nethod
PoWdrsed el speR SRR 8. R O R O TMVBI

The compounds of the inventions will generally be presented in unit dosage form
and, as such, will typically contain sufficient compound to provide a desired level
of biological activity. For example, a formulation intended for oral administration
may contain from 1 nanogram to 2 milligrams, for example 0.1 milligrams to 2

grams of active ingredient, more usually from 10 milligrams to 1 gram, e.g. 50

milligrams to 500 milligrams, or 0.1 milligrams to 2 milligrams.

The active compound will be administered to a patient in need thereof (for example
a human or animal patient) in an amount sufficient to achieve the desired

therapeutic effect.

Protein Kinase Inhibitory Activity

The activity of the compounds of the invention as inhibitors of protein kinase A and
protein kinase B can be measured using the assays set forth in the examples below
and the level of activity exhibited by a given compound can be defined in terms of

the IC50 value. Preferred compounds of the present invention are compounds
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NHR- (XV) - N Schene 8 In Schene 8, a ketone (LVI)
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epoxide (LVII). The reaction is typically carried out
in the presence of a hydride base such as sodi um
hydride in a polar solvent such as dinethyl sul phoxi de.
The epoxide (LVII1) is subjected to a ring opening
reaction with ethanolanm ne in the presence of a
non- interfering base such as triethylanmne in a polar
t I 3aR0l) ald y
e R e A S s
pesan kinasg BBecondar y aIcohoI is then cycllsed to form
the norpholine ring by treatnent with concentrated

Uhiifuggl d 1n a solvent such as ethanolic
m ne. The norpholine internmediate (LI X) can .
then reacted with the boronate (XV) under Suzuki
evpntioner deaptment ghBrofiferaive Pisopders onpound of fornul a
(LX) whi ch corresponds to a conpound of the fornul a

(rhé chpotRiEbE e NRARR () Qfd HihiBitér0 bPHOleiEnge QUghd prétsinead
reacting the epOX|de LVI1) with ethanol am ne, it

im)ysq BisAgaerhptey agerpsgted to be useful in providing a means of
preventing the growth of or inducing apoptosis of neoplasias. It is therefore

anticipated that the compounds will prove useful in treating or preventing
proliferative disorders such as cancers. In particular tumours with deletions or
inactivating mutations in PTEN or loss of PTEN expression or rearrangements in
the (T-cell lyimphocyte) TCL-1 gene may be particularly sensitive to PKB
inhibitors. Tumours which have other abnormalities leading to an upregulated PKB
pathway signal may also be particularly sensitive to inhibitors of PKB. Examples
of such abnormalities include but are not limited to overexpression of one or more
PI3K snbunits, over-expression of one or more PKB isoforms, or mutations in
PI3K, PDK 1, or PKB which lead to an increase in the basal activity of the enzyme
in question, or upregulation or overexpression or mutational activation of a growth
factor receptor such as a growth factor selected from the epidermal growth factor
receptor (EGFR), fibroblast growth factor receptor (FGFR), platelet derived growth
factor receptor (PDGFR), insulin-like growth factor 1 receptor (IGF-1R) and
vascular endothelial growth factor receptor (VEGFR) families.

It is also envisaged that the compounds of the invention will be useful in treating
other conditions which result from disorders in proliferation or survival such as
viral infections, and neurodegenerative diseases for example. PKB plays an
important role in maintaining the survival of immune cells during an immune
response and therefore PKB inhibitors could be particularly beneficial in immune

disorders including autoimmune conditions.
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wi th nono- or dial kyl am nes thereby providing a route
to conpounds containing the noiety: 1 OH 2 E R3

w@oposnds wherein R2 and R3 are both hydr ogenPCBHGBb@4/005464

prepared by reacting the epexide (LVII) with potassium
phthalim de in a polar solvent such as DVSO. Duri ng
the Suzuki coupling step, the phthalimde group may
undergo partial hydrolysis to give the correspondi ng
pht hal am ¢ acid which can be cleaved using hydrazine
to give the amno group NH2. Alternatively, the

t hal ami.c, .aci n 2] ] . L. e
ARG P it A0 Be pRRLTH L alnl SRUGHER WA
ieidiak disordgr ofgrolifeetion epopteds asliffgettistionzi ne to give
the amne. A further synthetic route to conpounds of

f | i . i .
TR P Ts halelso T oAtk HEATR SOTRAMN | BisBhchil
(ls¥hsit)vityamel thé@sjuptor{ bglidoye, Bnergy and fat storage such as metabolic

disease and obesity.

Examples of cancers which may be inhibited include, but are not limited to, a
carcinoma, for example a carcinoma of the bladder, breast, colon (e.g. colorectal
carcinomas such as colon adenocarcinoma and colon adenoma), kidney, epidermal,
liver, lung, for example adenocarcinoma, small cell lung cancer and non-small cell
lung carcinomas, oesophagus, gall bladder, ovary, pancreas e.g. exocrine pancreatic
carcinoma, stomach, cervix, endometrium, thyroid, prostate, or skin, for example
squamous cell carcinoma; a hematopoietic tumour of lymphoid lineage, for
example leukaemia, acute lymphocytic leukaemia, B-cell lymphoma, T-cell
lymphoma, Hodgkin’s lymphoma, non-Hodgkin’s lymphoma, hairy cell lymphoma,
or Burkett's lymphoma; a hematopoietic tumour of myeloid lineage, for example
acute and chronic myelogenous leukaemias, myelodysplastic syndrome, or
promyelocytic leukaemia; thyroid follicular cancer; a tumour of mesenchymal
origin, for example fibrosarcoma or habdomyosarcoma; a tumour of the central or
peripheral nervous system, for example astrocytoma, neuroblastoma, glioma or
schwannoma; melanoma; seminoma; teratocarcinoma; osteosarcomas xenoderoma

pigmentosum; keratoctanthoma; thyroid follicular cancer; or Kaposi's sarcoma.

Thus, in the pharmaceutical compositions, uses or methods of this invention for
treating a disease or condition comprising abnormal cell growth, the disease or

condition comprising abnormal cell growth in one embodiment is a cancer.

Particular subsets of cancers include breast cancer, ovarian cancer, colon cancer,
prostate cancer, oesophageal cancer, squamous cancer and non-small cell lung

carcinomas.
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Schene 9 In Schene 9, the starting material (LX) is
typically a di-aryl/heteroaryl nethane in which one or

stabilising or facilitating3formation of an anion
formed on the nethyl ene group between E and R1l. For
exanpl e, Rlmay advantageously be a pyridi ne group. The
starting material (LXI) is reacted with the
N- protected bis-2-chloroethylamne (LXI1) in the
presence of a non-interfering strong base such as
Rl RELRPLAY IR 1aBedIR: Lhod, RAkRE caﬁl‘a% & b taR UG RS
etrahy r uran at a reduced tenperature (e.g. around
GnO@hettid cgiograndgioshapr ot ect ed cycllc i nternmedi ate
(LXII1). The protecting group can be any standard
s Ao gB%Ib@écfh tﬂs% P Bin S ﬁ%?ﬁbl%?é:cag HaWBed lﬁ% 9%%“91
cyclisation it er medi at e is couple
bmﬂmthd:renmancdwegémss niigr gx{mplg, iumaehe @mﬁmﬂ te ocupbmﬂgf an

t
SMBicr P FrcBD <pHRDERA BhAEh Gt Anhkfis Vil HRERAHNC
\méchmmnm negilet ycell aowsh thus freatinRtwe ofathg clannqmteadsﬁc Ratures of
mn I .
et 4= lperRy S O e p SR g B R ne he i
route illustrated in Scheme 10.
Immune Disorders

Immune disorders for which PKA and PKB inhibitors may be beneficial include but
are not limited to autoimmune conditions and chronic inflammatory diseases, for
example systemic lupus erythematosus, autoimmune mediated glomerulonephritis,
theumatoid arthritis, psoriasis, inflammatory bowel disease, and autoimmune
diabetes mellitus, Eczema hypersensitivity reactions, asthma, COPD, rhinitis, and

upper respiratory tract disease.

Other Therapeutic Uses

PKB plays a role in apoptosis, proliferation, differentiation and therefore PKB
inhibitors could also be useful in the treatment of the following diseases other than
cancer and those associated with immune dysfunction; viral infections, for example
herpes virus, pox virus, Epstein-Bart virus, Sindbis virus, adenovirus, HIV, HPV,
HCYV and HCMYV, prevention of AIDS development in HIV-infected individuals;
cardiovascular diseases for example cardiac hypertrophy, restenosis,
atherosclerosis; neurodegenerative disorders, for example Alzheimer’s disease,
AIDS-related dementia, Parkinson’s disease, amyotropic lateral sclerosis, retinitis
pigmentosa, spinal muscular atropy and cerebellar degeneration;
glomerulonephritis; myelodysplastic syndromes, ischemic injury associated
myocardial infarctions, stroke and reperfusion injury, degenerative diseases of the
musculoskeletal system, for example, osteoporosis and arthritis, aspirin-sensitive

rhinosinusitis, cystic fibrosis, multiple sclerosis, kidney diseases.

groups i s capabl erOf/GB2004/005464
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(LXI X) Schenme 10 In Schene910, a carboxylic acid of
the formula (LXIV) is esterified by treatnent with
nmet hanol in the presence of an acid catal yst such as
hydrochl oric acid. The ester (LXV) is then reacted
with a strong base such as lithiumdiisopropyl am de

Methods of Treatment

It is envisaged that the compounds of the formula (I) will useful in the prophylaxis
or treatment of a range of disease states or conditions mediated by protein kinase A
and/or protein kinase B. Examples of such disease states and conditions are set out

above.

Compounds of the formula () are generally administered to a subject in need of

such administration, for example a human or animal patient, preferably a human.

The compounds will typically be administered in amounts that are therapeutically
or prophylactically useful and which generally are non-toxic. However, in certain
situations (for example in the case of life threatening diseases), the benefits of
administering a compound of the formula (I) may outweigh the disadvantages of
any toxic effects or side effects, in which case it may be considered desirable to

administer compounds in amounts that are associated with a degree of toxicity.

The compounds may be administered over a prolonged term to maintain beneficial

therapeutic effects or may be administered for a short period only. Alternatively

" they may be administered in a pulsatile manner.

A typical daily dose of the compound can be in the range from 100 picograms to
100 milligrams per kilogram of body weight, typically 10 nanograms to 10
milligrams per kilogram of bodyweight, more typically 1 microgram to 10
milligrams although higher or lower doses may be administered where required.
Ultimdtely, the quantity of compound administered will be commensurate with the
nature of the disease or physiological condition being treated and will be at the

discretion of the physician.

The compounds of the formula (I) can be administered as the sole therapeutic agent
or they can be administered in combination therapy with one of more other
compounds for treatment of a particular disease state, for example a neoplastic
disease such as a cancer as hereinbefore defined. Examples of other therapeutic

agents or treatments that may be administered together (whether concurrently or at
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(LDA) and an al kyl iodide such as nethyl iodide at
reduced tenperature (e.g.between 0 OC and -78 0C). The

worasobads ester (LXVI) is then hydrol ysed to tpher/aBrah4/005464

(LXVI1) and coupled with afsam ne HNR2R3 under
standard am de form ng conditions of the type

descri bed above. The am de (LXVII1) can then be
reduced to the amne (LXIX) using lithium alum nium
hydri de, and the amne (LXIX) is then reacted with a
pyrazol e boronate or boronic acid under Suzuki

PR e BTk} I e SRR EeB oL AR Bz, SR pfE
Giavitedto: converted i nto ot her conpounds of the fornul a
(1) using standard functional group interconversions.
Fore eXognidomerase pdihitss of the fornula (1) in which the
NR2R3 forns part of a nitrile group can be reduced to
t he cAntimstabsitlesng am ne. Conpounds in which NR2R3 is
anNHb group can be converted to the correspondi ng

al ky| Zobuba thgetigdigeits ve al kyl ation, or to a cyclic
group. Conpounds wherein Rl contains a hal ogen atom

such BNACHh@HiaRE1PbisbhoaidRiddioRe used to introduce
an aryl or heteroaryl group substituent into the Rl

gr aupabyiamanset a Suzuki coupling reaction. Further
exanpl e$ of “i nterconversi ons of one conpound of the

f orgmuhRnbdidndl Angboiidier conpound of the fornmula (1) can
be found in the exanples bel ow. Additional exanples of

fur;ctkﬁ{i]_qiorgggéép i nt erconversi ons and reagents and
conditions tor carrying out such conversions can be

foundgin [ . Advanced Organic Chem stry, by
Jerry Sl g fRTRu g

ion, 119, WIley Interscience, New
Yor k, ,Fi eser s: Re%%ents for Organi cSynthesis, Vol unes
1

- '7,Pf?6et?ﬁ°%{"5§;’,ﬂ dited by Mary Fieser (I SBN

0-471- 283'112&% agd Organi ¢ Synt heses, Vol unes 1- 8,
JoHn LTSNS Jereni ah P. Freeman (1 SBN:

0-471-3 1192-8).
e Cyto i]fles and) retinoids

¢ Radiotherapy.

For the case of protein kinase A inhibitors or protein kinase B inhibitors combined
with other therapies the two or more treatments may be given in individually

varying dose schedules and via different routes.

Where the compound of the formula (T) is administered in combination therapy with
one or more other therapeutic agents, the compounds can be administered
simultaneously or sequentially. When administered sequentially, they can be
administered at closely spaced intervals (for example over a period of 5-10 minutes)
or at longer intervals (for example 1, 2, 3, 4 or more hours apart, or even longer
periods apart where required), the precise dosage regimen being commensurate

with the properties of the therapeutic agent(s).
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In many of the reactions described above, it may be
necessary to protect one or nore groups to prevent

wo eassrn3 f rom t aki ng pl ace at an undesirabl e POT/EBR@A/005464

on the nol ecul e. Exanples @& protecting groups, and
nmet hods of protecting and deprotecting functional
groups, can be found in Protective Goups in Oganic
Synthesis (T. Geen and P. Wits; 3rd Edition; John
Wl ey and Sons, 1999). A hydroxy group nay be
protected, for exanple, as an ether (-OR) or an ester

(The %p%@h@ of tfl@ﬁw@xﬁf%g%aﬁr als%"be aé‘mim%féﬂed/ in &Bﬁ?fitﬁon‘e\m‘ch non-
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Y. er, or anacetyl ester
%Ee%%}":%g%gw%ﬁ%ﬂéd(ﬁ&gl dehyde or ketone group may be

Erot ected, for exanple, as an acetal (R CH(OR)2) or
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agemrpm be cfor dsatpieg fcgmulap:edn@getheaml d @sa@@em caitddinb ywo,
S a.lar xce
& Rint 8 3ot B, X B Bp g b B Perapenti,
egamspha@, bﬁrx?ﬂaﬁ%ﬂﬁra(d%ﬁﬁ@x&)m@d to%ei}héﬁhhﬁde"@nn of a kit,
- NRCO-OR), for, ex a methyl am de
%PWF!I{%E EE%}“SUH“W@H ﬂWSam de (- NHCO- OCH206HS,
-NH Cbz); as at-butoxy am de (-NHCO OC(CH3) 3,
AN BaeRilledid-the art henllkndw miropdxiéeiftdd®mon general knowledge

GerouB BT SE R ) a6 o

6-nitroveratryl oxy am de (-NH Nvoc), as a
M&ndmﬁ;i%iokyl et hyl oxy am de (-NH Teoc), as a 2,2, 2-
trichi oroethyl oxy am de (-NH Troc), as an allyl oxy
2ibie almMibtAliboed a copoasd & tBe fopREIAYT)SAipaARAIMIAY B bdemoty

LR Tine YRl S HiFF 6 " SERANIB EQPUUSIER 1 PRET! s be-
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(nmesyl') groups and benz groups
activity against protein kinase A an or protein kinase B.

For example, a biological sample taken from a patient may be analysed to
determine whether a condition or disease, such as cancer, that the patient is or may
be suffering from is one which is characterised by a genetic abnormality or
abnormal protein expression which leads to up-regulation of PKA and/or PXB or to
sensitisation of a pathway to normal PKA and/orPKB activity, or to upregulation of
a signal transduction component upstream of PKA and/or PKB such as, in the case
of PKB, P13K, GF receptor and PDK 1 & 2.

Alternatively, a biological sample taken from a patient may be analysed for loss of
a negative regulator or suppressor of the PKB pathway such as PTEN. In the
present context, the term “loss” embraces the deletion of a gene encoding the
regulator or suppressor, the truncation of the gene (for example by mutation), the

truncation of the transcribed product of the gene, or the inactivation of the
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such as a r-nmethoxybenzyl (PMB) group. A carboxylic
acid group may be protected as an ester for exanple,

w@sg00san14€d. 7 al kyl ester (e.g., a nethyl esterPCBGB2004/005464

tbutyl ester); a ¢ "hal oal Kyl ester (e.g., a
C.7trihal oal kyl ester); atriCi.7 alkylsilyl-
C -7al kyl ester; or a Cs.20aryi-C .7 alkyl ester
(e.g., a benzyl ester; a nitrobenzyl ester); or as an
am de, for exanple, as a nethyl am de. A thiol group
may be protected, for exanple, as a thioether (-SR),
g@g%cgﬁégﬂ}b&ct &, b? ﬁgﬁiﬂﬂﬁ{a‘c& &E@@ﬁraﬂ@ﬂ by ancﬁher fzzrﬁ)
possiuet on of the pyrazol e group in the conpounds of the
formula (1) or its precursors can be protected by a
RE 'te?ﬁlmp%%mt%mu&ela RleRESd ssp&ésaen O QP eJ@&bgg&nSﬁl:ﬁaﬁlgd
accordi ng To the nature of the reaction conditions
whiecamnlisatipndiip mwtiplg gercedpicsdeadicesnset expressien by ng

[ yl,
BaRiHRCRL 3 0F R ARl Rl ba IR habdiBL UL R 7
mhmuooal Thust te pﬁtﬁnames bds@jncteb dmla dibgnuatiatest tndetett aand

P PR BF E L S A P 5F ool

mmebkceeehmg. Byenakérlwancmmogma@b ma)rkbxe igetudiny, Sérekadple,

| one, S erable. to es it as

et s N FBRstiobto ReSy Hutitions af Pisaynd/or PKB.
B R Shalger Also liehsdes MIAfkeAGHiMEare CRRAMIRHO b iR gulation of
invention together with one or nore pharmaceutically

BB Hichdgiesenz g ki Y <SnZEne iepele pRaymeisiate 608 s
fphJJ;Pﬁa@atee% 66 8nd SRARL 1V A5 Sthe R r&%ﬁa&éd\b@&emﬁ
icants, or other materials we known 't o t hose
skilled in the art and opti onal I%, ot her therapeutic or

e By disenesta gaitead ScrpTS e tECH S éﬁ%ctqdrme@rhml@awal
K10 841N drf i 2R BIORP Gl W0 IR ng P gsag&m A

i ned above, and armaceut i cal
@(mq@m@nt ¢f@hed:1@mpm gillply stool biopsies, sputum, chromosome analysis,

pleural fluid, peritoneal fluid, or urine.

Identification of an individual carrying a mutation in PKA and/or PKB or a
rearrangement of TCL-1or loss of PTEN expression may mean that the patient
would be particularly suitable for treatment with a PKA and/or PKB inhibitor.,
Tumours may preferentially be screened for presence of a PKA and/or PKB variant
prior to treatment. The screening process will typically involve direct sequencing,

oligonucleotide microarray analysis, or a mutant specific antibody.

Methods of identification and analysis of mutations and up-regulation of proteins
are known to a person skilled in the art. Screening methods could include, but are
not limited to, standard methods such as reverse-transcriptase polymerase chain
reaction (RT-PCR) or in-situ hybridisation,

In screening by RT-PCR, the level of mRNA in the tumour is assessed by creating a
c¢DNA copy of the mRNA followed by amplification of the cDNA by PCR.
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adm xi ng at | east one active conpound, as defined
above, together with one or nore pharnaceutically

w@easpstabs e carriers, excipients, buffers, adjPOBGB004/005464

stabilizers, or other mateMBal s, as descri bed herein.

The term "pharmaceutically acceptable" as used herein
pertains to conmpounds, materials, conpositions, and/or
dosage forns which are, within the scope of sound

medi cal judgnment, suitable for use in contact with the
ti ssues of a subject (e.g. human) w thout excessive
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R I R o Pt BORHRG® bl ° R Gt gopfons
R8O, Pradamhic @ﬁdss (S@ﬂbmot Reagiond oiel mhﬁpﬂ?ﬁﬁkﬂﬂv@ﬁﬁngl nucleic

onposi tions can . be .a orm sui r. oral,

G Bl ot G50 dapribel if SR ot wEE MEb e
m@m@g A LaHotory d@drinal, CoﬂrSpth'Bﬁﬂﬁ‘)E abor@6F Mkgst ration.
Were the conpositions are . intended for par ent er al

Adiermatively atcwawerce%w‘f@%leﬂ%t fopR R der sxgmple Roche -

IV IERYS ‘E%b'ﬁemicﬁfsf ABYBEWeal o n&é@ﬁadefagy b{ QR eRHn in United States
subcut aneous adm nistration or for "direct delivery

ipAtents 4,6066.89%t4 B gaR: 68016133 50895959, 8282055 15;882;8%@!(1%
%6219%%5? oﬁ{edgglle{ Vg;,r Ys-RhaL maceut i cal formul ations

atlapt ed rentera n1n|strat|on i ncl ude aqueous
and non-g%ueous sterile injection solutions which may
doraxainplea e itosiiudwhridisatisnftdebnique fraessessingsnBNS exprgssion

SRS EthoL FHRN hgkﬁgléitﬁhgﬁts@f) Q Anggllgg Tog7 el the

EnaymaolydbuH4g).eril e suspensi ons

Generally, in situ hybridization comprises the following major steps: (1) fixation of
tissue to be analyzed; (2) prehybridization treatment of the sample to increase
accessibility of target nucleic acid, and to reduce nonspecific binding; (3)
hybridization of the mixture of nucleic acids to the nucleic acid in the biological
structure or tissue; (4) post-hybridization washes to remove nucleic acid fragments
not bound in the hybridization, and (5) detection of the hybridized nucleic acid
fragments. The probes used in such applications are typically labeled, for example,
with radioisotopes or fluorescent reporters. Preferred probes are sufficiently long,
for example, from about 50, 100, or 200 nuclectides to about 1000 or more
nucleotides, to enable specific hybridization with the target nucleic acid(s) under
stringeﬁt conditions, Standard methods for carrying out FISH are described in
Ausubel, F.M. et al,, eds. Current Protocols in Molecular Biology, 2004, John
Wiley & Sons Inc and Fluorescence In Situ Hybridization: Technical Overview by
John M. S. Bartlett in Molecular Diagnosis of Cancer, Methods and Protocols, 2nd
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wWoRroswbise3 dose cont ai ners,

whi ch may i ncl ude suspendi ng agents and thi ckeni ng
agents. The fornul ations nay be presented in unit-dose

and vials, and may be store®d in a freeze-dried
(l'yophilized) condition requiring only the addition of
the sterile liquid carrier, for exanple water for
injections, imediately prior to use. Extenporaneous
i njection solutions and suspensi ons may be prepared
fromsterile powders, granules and tablets. In one
gefsw 40535580 5 Harch2000 b 91086 Rbiel Nethods i
armaceut’i cal’ cohposition Ps Torm’sui e
B&ﬂambmhﬁMM$miatlon for exanple by i nj ection or
infusion I'n anot her preferred enbodi nent, the

SRS A6 Ay GRIORR hO- 8 o e LROTAPHAL AL

dromagehistenhamissnyiof fiphoar Samples aihda:dhasennmtmaassmmtm cl ude

PR S plaBERR R LI EhfnerRiobd s R R L o s
sl@bﬂmphgwaﬂs EIaiBlAeﬂsw cytafretry ant othatmdtbsls nowh imhabrt for

BB RSP O TRESPor DRFSi A - ik BUI B AF BEF gt

Gp'&ﬁ'fcdﬁﬁ'&ﬁhw tThhe Kﬂﬂ%pdr&&"‘iﬁll@é@@mz@@ﬁt {IPducE AN Rh6wn
i ences, Mack Publi shing

P |
ﬂgﬂiﬁ\?@%"@éﬁcggﬁ agfion B prasteaion ke varjagssould

a% Qﬂ@hpm@p@aﬁ&cggsage of actlve conmpound t oget her
an inert diluent or carrier such as a sugar or

0 | act ose, sucrose, sorbitol or

I .
%ﬁﬁﬁ{w%lﬁgh%ﬁﬁ6«?@*&%1%‘@&9@.19@59 by asgdyie ieaiify ampurs paticwlarly
SQAbMTHCRRANARH PR FlIPRRIPRRIALR,  cal cium

carbonate, or a cellul ose or deri vat i ve thereof such
as net hié cel lul ose, ethyl cellul ose, hydroxypropyl
eft

Fet rpmpleets siaterdsabova BB baip hasdsensfound fo be upregulated in 10

40% of ovarian and pancreatic cancers (Bellacosa et al 1995, Int. J. Cancer 64, 280
—285; Cheng et al 1996, PNAS 93, 3636-3641; Yuan et al 2000, Oncogene 19,
2324 —2330). Therefore it is envisaged that PKB inhibitors, and in particular

inhibitors of PKB beta, may be used to treat ovarian and pancreatic cancers.

PKB ali)ha is amplified in human gastric, prostate and breast cancer (Staal 1987,
PNAS 84, 5034 — 5037; Sun et al 2001, Am. J. Pathol. 159, 431 —437). Therefore it
is envisaged that PKB inhibitors, and in particular inhibitors of PKB alpha, may be

used to treat human gastric, prostate and breast cancer.

Increased PKB gamma activity has been observed in steroid independent breast and
prostate cell lines (Nakatani et al 1999, J. Biol. Chem. 274, 21528 ~ 21532).
Therefore it is envisaged that PKB inhibitors, and in particular inhibitors of PKB

gamma, may be used to treat steroid independent breast and prostate cancers.

EXPERIMENTAL

for exanpl e seal ed pOpPCBR@E/005464
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as comstarch. Tablets may al so contain such standard
i ngredi ents as binding and granul ati ng agents such as

w@obogwsragd pyrrol i done, disintegrants (e.g. PCT/GB2004/005464

swel | abl ecrossl i nked pol ynews such as crosslinked
car boxymet hyl cel  ul ose), lubricating agents (e.g.
stearates), preservatives (e.g. parabens),
antioxidants (e.g. BHT), buffering agents (for exanple
phosphate or citrate buffers), and effervescent agents
such as citrate/bicarbonate m xtures. Such excipients
t b
O A o M A o P b By REB e Py
gmbadmn@rdesmbcd gléhafqllnwmmrwsluramjldwmnpbmt ain the
active conponent in solid, sem-solid, or liquid form
Gk SRS, ) B 1TRE{ LOR Rl Bl
smmhbkdmkag@hﬂwmanﬁﬁﬁgi tabl ets, capsules etc.) can
be coated or un-coated, but typically have a coati ng,
f I wax or
e B 8 DR ol e e AL A gL "0 g
(cbrogaattar@hm,rm@s spe(ctrns)cbyp edp bl npeter) megetibesdesigned t o

aFreREREpY, A28 e PR iS55 88 6oRE% oot ng

can be selected so as to degrade under certain pH
Povtdi magiresic stptanne (' HENYRS speoira westreeradedt anacB ruk ertev 408y

O S N I,

and eRirépoged hmudwu@haaﬁalksmfpa/ppﬁ Qhesbek B profoak, lrﬂllﬂ?lcﬁﬂy X
conpri sj ng 3 ase controlllng agent, for exa
y

PR E0gE e&ﬂﬂp Iefig¥aTivh o e iRlalh Pedraad)

IR bl o1Vl RROBI B LA WIS FOAdLLY &@&e&f
varying acidity or a aI|n int gastr0|ntest|nm
tract. Alternativel the natrlx material or release
et te dlepysreeitn; whgrecé ring ksepreshiet, the masspquodad for ddicohpound
ROty (e.g. a maleic anhydride polymer) which is
substantially continuously eroded as the dosage form

In each of the examples, where the compounds are isolated or formed as the free
base, they can be converted into a salt form such as an acetic acid or hydrochloric
acid salt. Conversely, where the compounds ate isolated or formed as a salt, the salt
can be converted into the corresponding free base by methods well known to the

skilled person, and then optionally converted to another salt.

A number of liquid chromatography systems were used and these are described

below.

Platform System

HPLC System: Waters 2795
Mass Spec Detector: Micromass Platform LC
PDA Detector: Waters 2996 PDA

Acidic Analytical conditions 1:
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passes through the gastrointestinal tract. As a
further alternative, the active conpound can be

wo ovosobabed in a delivery systemthat provi desPOBFGBR00d/005464

control of the release of the conpound. Gsnotic
rel ease and ot her del ayed rel ease or sustained rel ease
formul ati ons may be prepared in accordance with
nmet hods wel |l known to those skilled in the art.
Compositions for topical use include ointnents,
creanms, sprays, patches, gels, liquid drops and

ipdsaf As (f@ro exeRgnicidi@ocul ar inserts). Such
conmpositions can be fornul’ated in accordance with

EheshBiret heHsCIEOhpBiormisndcidlor par ent er al

St T agl b?"fl eﬂfeﬁ B Y0L,CP4 lnYnLI?er esented as sterile
aqueous or oily Sorutrons BEne suspensi ons, or may
éovpr OVI det15mﬂ/nﬁ1nne| y divided sterile powder formfor

CRRGRE: on, PRRSRRreSTERer b Wiath BhE ShforBeral o

intra- va |n I m nhstratl on include pessaries and
y be, for exanple, forned froma

BB R RAG Ss, COTL g e st ve

mtb@t]atl oncnm((ak%ﬁoﬁﬁmfm@ of i nhal abl e powder
%?05|t|ons or uid or_ powder sprays, and can be

¢itst r at- 8€I%|3H‘e§§ RYE3 PEERSUsi ng powder i nhal er
#eyi.ces oro@gfiasr! di spensing devices. Such devices
are well known. For adm nistration by inhalation, the
folered fRrenomenckdivacrgi/pi MakiRP #dapPiBemtmhe active
conpound t oget her with an inert solid powdered dil uent

Ralytie f1&: conpounds of the inventions will

general I y be present ed in unit dosage formand, as
§lluch1;Aw | |Hi @) CaFbymic dwidi n suffici ent corrpound to

RRY! 19 € a gﬁ%N agl"l/o%onmc Acid)

Gradient: 5-95% eluent B over 15 minutes

Flow: 0.4 ml/min

Column: Phenomenex Synergi 4p Max-RP 80A, 50x2.0mm

Basic Analvtical conditions 1:

Eluent A: H,O (10mM NH4HCO; buffer adjusted to pH=9.5 with NH,OH)
Eluent B: CH:CN

Gradient: 05-95% eluent B over 3.5 minutes

Flow: 1.5 ml/min

Column: Waters XTerra MS Cyg 5pm 4.6x50mm

Basic Analvtical conditions 2:

Eluent A: H,0 (10mM NH4HCO; buffer adjusted to pH=9.5 with NH,OH)
Eluent B: CH;CN

Gradient: 05-95% eluent B over 3.5 minutes

Flow: 0.8 ml/min

Column; Thermo Hypersil-Keystone BetaBasic-18 Spum, 50x2.1mm
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of biological activity. For exanple, a formulation
intended for oral adm nistration nmay contain from1

woarsgsams to 2 milligranms, for exanple 0.1 nmi | PCOGBR®4/005464

to 2 grans of active ingretlizent, nore usually from 10
mlligrams to 1 gram e.g. 50 mlligrams to 500
mlligranms, or 0.1 mlligrans to 2 mlligrans. The
active conmpound will be adm nistered to a patient in
need thereof (for exanple a human or animal patient)
in an anount sufficient to achieve the desired
tHiSk aREHES BhdifGks3; Protein Kinase Inhibitory Activity
fhe actTvity of the conpounds of the invention as
iEULPit Or S e
R oaae (P IO SR phed R N
&lezanpBes b@H@@Nand the level of activity exhl bited by
1¥rﬁn co %lu%ﬂtrhlg%rg. ?‘%‘%ﬁi n terns of the IC50
a ue Pre rre conpounds o e present invention
aFﬁce’vcon'pouﬁﬂsﬂdmnnng an | C50 value of less than 1 nM

Eohi 5. “hiephendirios C380) stevahelBitor T eat ment of
Proli fe{atiye sor4ders The conpounds of the formula
é&#ﬂ%ﬁ%@é&?—of protein kinase A and pr ote| n_
B9 &1 ng Bodllidorftddne prﬁ%i?fs‘ t@pﬁﬁ o

EnebEBNY aggp@psn s of neopl asi as. i's ther ef ore
anticipated t he compounds wi II prove useful in
Gradientng of> B?"é\?@ﬁﬂ‘i%@veﬁrlélmlﬂ‘éﬁsat i ve disorders such as
gaRgers. | pgpargicul ar tunours with deletions or

i nactivating nutations in PTEN or |oss of PTEN
€opmessi onPlomomesaxrlamg €182 Spuinni I082.04if: cel |

| yt nphocyte) TCL-1 gene nay be particularly sensitive
PolaPKBalytical conditions:

Eluent A: H,0 (0.1% Formic Acid)
Eluent B: CH;CN (0.1% Formic Acid)
Gradient: 00-50% eluent B over 3 minutes

Flow: 1.5 ml/min

Column: Phenomenex Synergi 4p Hydro 804, 50x4.6mm

MS conditions:

Capillary voltage: 35kVor3.6kV

Cone voltage: 30V

Source Temperature: 120 °C

Scan Range: 165-700 amu

Ionisation Mode: ElectroSpray Negative, Positive or Positive &
Negative

FractionLynx System

System: Waters FractionLynx (dual analytical/prep)
HPLC Pump: Waters 2525
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i nhi bitors. Tunours which have other abnormalities
| eading to an upregul ated PKB pat hway signal nmay al so

wheoopastsszul arly sensitive to inhibitors of PKBCT/GB2004/005464

Exanpl es of such abnormaliti3es include but are not
limted to overexpression of one or nore Pl 3K
subunits, over-expression of one or nore PKB isoforns,
or nmutations in PDK, PDKlI, or PKB which |lead to an
increase in the basal activity of the enzyne in
guestion, or upregulation or overexpression or

tatl onak i vakdosmeef a growth factor receptor such
g‘? a growtaf?ﬁgacygr rsel.e(:t ed fromthe epidernmal growth
Ness SpecriRaeoror Wee@RRjcromdsbZ6bl ast growt h fact or
rp%%aﬁ%tg&m%FGFR) *a%%sﬁiggk?bﬁderl ved growt h factor

receptor (PDGFR), n-Tike growth factor 1

ré%f;ﬁgkgglgééag:o'n.dﬁl and vascul ar endothelial growth

R famlies. It is also envisaged
tEh% he c f.t invention will be useful in
trlegaq%‘ng oﬁi‘:@é?&%ﬁ:&&ﬁcér}?)v\hi ch result fromdi sorders
Bhuept Bi | f eCHECWG0.0% FoumniciAdad) such as viral infections,

d,.neur od eratjye diseases for exanple. PKB plays
gﬁaqlﬂ;g‘ortaﬁ'?g(?’o“’il‘éenﬁoﬁ%rii?%u%fsng the survival of
iFwine cel .8 nfliinng an i nmune response and therefore
PKB i nhibitors could be particularly beneficial in
GoMING  di sBsaensnexnedl HyManddi $ifyRex4.omm
condi tions. Therefore, PKB inhibitors could be useful
iPglay Agal onsf dj seases in which there is a
di sorder of proliferation, apoptosis or
@meﬂlbfséntiﬂz(géﬂwl%ﬁ&@lﬁcrﬁﬂ@i tors may al so be useful in
Hr5A8es r@ﬁ%ﬁi@g%f% [ %}I in resistance and
insensitivity, 5nd t he gi sruption of glucose, energy
&ivaliénat st @1-50Pé ebwotB aweriyatiaties i ¢ di sease and obesity.
I%T%Vnpl es o%oca} Gers whi ch may be inhibited include,
pat are not” T fed to, a carcinoma, for exanpl e a
mlmm 0 mal Pifenbihiendy] Sydetgl 4 Mg &P 804G 302N6ha. .
col orecta

MS parameters for acidic and polar analvtical conditions:

Capillary voltage: 35kV

Cone voltage: 25V

Source Temperature: 120 °C

Scan Range: 125-800 amu

Ionisation Mode: ElectroSpray Positive or ElectroSpray Positive & Negative

Chiral Analytical conditions:

Eluent: MeOH + 0.1% NH4/TFA
Flow: 1.2 ml/min

Total time: 16.00min

Inj. Volume: 10pL

Sample conc.: 2mg/ml

Column: Astec, Chirobiotic V; 250x4.6 mm
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carci nomas such as col on adenocarci nona and col on

adenoma), kidney, epidermal, liver, lung, for exanple
wad@socawssi noma, small cell |ung cancer and noPeEGBR04/005464
cell lung carcinomas, oesoplagus, gall bladder, ovary,

pancreas e.g. exocrine pancreatic carcinom, stomach,
cervix, endonetrium thyroid, prostate, or skin, for
exanpl e squanous cell carcinona; a hematopoietic
tumour of |ynphoid |ineage, for exanple |eukaem a,
acute |ynphocytic | eukaem a, B-cell |ynphoma, T-cel
'N&%E%&Eﬁmnﬁ@pgﬁﬁﬁh§ukﬁﬁﬂ.O”H' non- Hodgki n"'s | ynphoma
hairy cell Ty

hORRL

nphoma, or Burkett's |ynphoma; a

ggggﬁgggéﬁ%ic tunmour of nyeloid |lineage, for exanple
n hroni ¢ nyel ogenous | eukaem as,

%el odyspl astic syndrone, or pronyelocyte |eukaem a;
tHRH P! | i cul ar  chgileay 1108 serigspur of  nesenchynal

Wiksg SPec HAEctEXampl e fiRhosahggror habdonyosarcoma; a
tumour of the central” or peripheral nervous system
I\t S¥avielsngthdptectay t Agitent 1h@Qseolbs MYBma, gl i oma or

%%?%@gnona; mel anome;, SeIM, NQNE: t er at ocar ci nong;
0S

eosar conmm; xenoderona pl ghent osum kerat oct ant homa
Qﬁ%&ﬁAQﬂﬁRﬁf&ﬁﬂﬁ%ﬁycancer; or Kaposi's sarcoma. Thus,
i *al conpositions, uses or nethods of
this invention for treating a disease or condition
didwpt:i si ng abnovie@H el Ni4AWcOH dt hend Tarpsatur

ndition conprj si .abnormal cell growth in one
%ﬁ)n%v%’di ment is ai.@gﬂ%gp_ Parti cul ar subsets of cancers

iTocd Uohe: br east &&anager, ovari an cancer, col on cancer,
r.ost ate cancer esophageal cancer, squanobus cancer
HaVAgResmal | Y1 ung carcinonaes. A further subset of

GARGRIConkNCl udesmbgast cancer, ovarian cancer,
prostate cancer, endonetrial cancer and glioma. It is

olghossi bl e thsec. ShHebipioY e1Wx&bMmme B i nhibitors

can be used in conbination
Chiral Preparative conditions 1:

Eluent: MeOH + 0.1% NH4/TF A at room Temperature
Flow: 6.0 ml/min

Total time: 10 min

Inj. Volume: 100 uL

Sample Conc: 20 mg/ml

Column: Astec, Chirobiotic V; 250x10 mm

Chiral Preparative conditions 2:

Eluent: MeOH + 0.2% NH4/AcOH at room Temperature
Flow: - 20.0'ml/min

Total time: 19 min

Inj. Volume: 950 ulL

Sample Cone: 25 mg/ml

Column: Astec, Chirobiotic V2; 250x21.2 mm
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wi th other anticancer agents. For exanple, it may be
beneficial to conbine of an inhibitor that induces

wap@pshesiss W th anot her agent which acts via aPCT/GB2004/005464

di fferent nmechanismto regusate cell growth thus
treating two of the characteristic features of cancer
devel opnent. Exanpl es of such conbinations are set out
bel ow. | mune Di sorders | mmune di sorders for which PKA
and PKB inhibitors may be beneficial include but are
not limted to autoi mune conditions and chronic
mg%@ﬁ%gwﬁq@%ﬁﬂ%& exanpl e system c | upus
ery mat osus, aut ol mruné nedi ated gl omer ul onephritis,
rheumatoid arthritis, psoriasis, inflammtory bowel
&laBlélale’efohw?d al08P hune di abetes nellitus, Eczema
%ﬁ{eﬁﬁps' tivitygoreactions, asthma, COPD, rhinitis,
upper respi rat ory tract disease. Ot her Therapeutic
wes PKB pl ays 1800 ol e in apoptosis, proliferation,

ﬂrfégr entiati onL t.herefore PKB inhibitors coul d
“usef ul ﬁne treatnent of the foll ow ng
MirgieggasT:ot her 35haﬁ‘, cancer and those associated with
ne d sfunct viral infections, for exanple

g%p%'}us Epstein-Barr virus, Sindbis
%bﬁu&mg&denOVIHQS$OHbMM HPV, HCV and HCW; prevention
IDSygevelo in HV-infected individuals;
%m@% 8¢l ar %%@E@%PPﬁPV%xanple cardi ac
hypertrophy, restenosis, atherosclerosis;
NeGE eLegRatetiv, IR ﬁumg REPis uk& toGIAMB) Be DNCEALEIRHods
dlsease Al DS-rel ated denentia, Parkinson's disease,
otropic lateral sclerosis, retinitis pignentosa,
Elnal nmuscul ar atropy and cerebellar degener ati on;

dhrer ul orfSpHm $stentry adidia paairtieat qondisipnsit ones,
P§Qﬁt§ M c iplhidih BIRBCL Ai&H analytical conditions 2

PS-A3 Platform System — acidic analytical conditions 3
PS-B Platform System —basic analytical conditions 1
PS-B2 ' Platform System —basic analytical conditions 2
PS-B3 Platform System -basic analytical conditions 3
PS-B4 - Platform System —basic analytical conditions 4
PS-p Platform System — polar analytical conditions
FL-A FractionLynx System — acidic analytical conditions
FL-P FractionLynx System — polar analytical conditions
FL-C FractionLynx System — chiral analytical conditions
AG-CA Agilent System — chiral analytical conditions

AG-CP1 Agilent System — chiral preparative conditions 1
AG-CP2 Agilent System — chiral preparative conditions 2

EXAMPLE 1

2-Phenyl-2-[4-(1H-~pyrazol-4-vl)-phenyl]i-ethylamine
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nyocardi al infarctions, stroke and reperfusion injury,
degenerative di seases of the nuscul oskel etal system

wo ovosesampl e, osteoporosis and arthritis, PCT/GB2004/005464

aspirin-sensitive rhinosinusitis, cystic fibrosis,

mul tiple sclerosis, kidney diseases. Methods of
Treatnent It is envisaged that the conpounds of the
formula (1) will useful in the prophylaxis or
treatnment of a range of disease states or conditions
nmedi ated by protein kinase A and/or protein kinase B.
Exanpl es of such di sease states and _sonditions are set
out above. Conpounds of the forml g W& general |y
adm nistered to a su ct Mp need o CF
adm ni stration,, for ] 2a human or 4ani mal patient,
preferably aﬁgaﬁgn. gonpeunds wi | | pi cal I'y be
adm ni st er ed g noanmount s
prophyl acti cal ¥y uséf ul
non-toxic. Ho er, in ceftain situatig (for exanple
in the case o &lfe t hregdt eni ng di seasaesi, the
benefits of adm nistering a conmpound of' the formila
(1) may outwei gh the di sadvantages of any toxic
effects or side effects, in which case it may be
donsusiensicn de3(4-adtibrephanyBrptrn@ttbylambdrgdydrdiloride (134 mg,

t th t t.h f ot t
BB L ey B 2P B P o SO SRS S b Bl
tbﬁfy[@hb@plﬁ&’ﬁi)ﬁh‘ll@dhﬁmlleﬁ(afmg;llahOIVJ) QStadhﬁ)Lahd Cheathixané Fa urgraty
be adm ni stered f.or g zj;ort peri od o%% Al ternai\ Y
tHRYATHREPDH & SHAFIFIPR PlH-EtrHP ri-teltamAtR AL divxpheselan-Ay])

ﬁk&l@gm%@o 408001, 1t ﬁwqqmm 42505798 éﬁﬁnbm sAyge
om 1 I |V$ogtwarrs fo gr anms per kil ogram o

el pdded pHoasipg cmomwg m3t00nm91 ﬁlenmwg#ramter
RES fg Lﬁg{ﬁm&é VJQQ}I‘R%%%U @ﬁnaggnemhxsql&a'm 5&%&&%&&%

rans a er or |ower doses nmay be
azdmlmat@i mradiiENﬂfeqp@rer nlmredave to 135 °C for 15 minutes using 50

watts power. The solvents were removed and the residue was partitioned between

ethyl acetate and 2N NaOH. The aqueous layer was extracted with ethyl acetate
and the combined organic layers were washed with brine, dried (MgSO,) and
concentrated under reduced pressure. The crude reaction mixture was purified by
column chromatography (SiO»), eluting with a mixture of dichloromethane (90ml):
methanol (18ml): acetic acid (3ml): H0 (2ml) to afford the title compound 14 mg
(9%); LCMS (PS-A) R 1.79 min; m/z [M+H]" 264.

EXAMPLE 2

3-Phenyl-2-[3-(1H-pyrazol-4-yl)-phenyl]-propionitrile

2A. 2-(3-Bromo-phenyl)-3-phenyl-propionitrile
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Utimately, the quantity of conpound adm ni stered wl|l
be comensurate with the nature of the di sease or

the discretion of the physiwi an. The conpounds of the
formula (1) can be adm nistered as the sole

t herapeutic agent or they can be adm nistered in
conmbi nation therapy with one of nore other conpounds
for treatnment of a particular disease state, for
exanpl e a neopl astic di sease such as a cancer as

i i . | . i
hesgitvaelrans et (Q.%ﬁlglﬁ&@'m o%ﬁégf i bl 19%{18&5%49@;& to

agent_s or treatnentsthat may m ni S¢ ere
@spktipeel hesrddehydn (.86 ok 2808 irinfad} andt3-bromephenylerstaisile

i h i.n de.but .are
S5 R 0 bl 0d R bl R B L,
Acpenastatfol 2 bass afitbe presiptate wet ¢atigetad by hitioDirakibn alet

D ORLF B RRE G L PR St B PR Mo
Taa s dissol0ed inttitiadbl (35 i) Aid GRS B3 401 HdaldnPbsohydNAe

%hyl transferases__ Cytokines and retinoids
| 1BEHerl4gpmol 8as added anyportions apd gieapartivn prixtareavas

kU R P4t Fhi FentliePin®b Bor'e! (RARE 2 BobR MR Qofing Wi PRFmI)
was added and the solvent was removed under reduced pressure. The residue was
partitioned between water (100 ml) and ethyl acetate (100 ml). The organic layer
was separated, dried (MgSOy), filtered and concentrated to afford the desired
product (1.80 g, 52 %), which was used without purification.

2B. 3-Phenyl-2-[3-(1H-pyrazol-4-y)-phenyl]-propionitrile

2-(3-Bromo-phenyl)-3-phenyl-propionitrile was reacted with 4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)- 1H-pyrazole following the procedure set out
in Example 1 to give the title compound. (LC/MS: (PS-A) R; 2.98 [M+H]" 274).
EXAMPLE 3

2-[4-

condition being treated and w | PCheBat04/005464
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with other therapies the two or nore treatnents may be
given in individually varying dose schedul es and via

waolpdosesant routes. Wiere the conpound of the fpPeTGB2004/005464

(1) is adm nistered in conbi8nati on therapy with one or
nore ot her therapeutic agents, the conpounds can be
adm ni stered sinultaneously or sequentially. Wen

adm ni stered sequentially, they can be adm nistered at
cl osely spaced intervals (for exanple over a period of
5-10 mnutes) or at |onger intervals (for exanpl e 1,
%onéwméﬂferpra@ea@re%@E&ﬁnﬂeaw usifg £y egn @nge@, 4§51 ods

apart where required), preci se egl nen

wamgthafb Eha%ﬁldmxab@omtzwlr hférppjra@@e (Boren Mxﬂeomtae D03-BM152)
T

ASLPEN £ 30l ahne, SRMBRUONS10b, G NE Ul

rmdncdmmﬂdL@@dSt (PS-A) Rl ?ﬁe[MJd{]s @8h as radi ot her apy,

phot odynanmi ¢ t herapy, gene therapy; surgery and

§%%$%E$Egd di ets. For use in conbination therapy with
er chenot herapeutic agent, the conpound of the

LT o bl A8 0001 o AL SR £ O Bl ™" @ O e
v - rmul at ed

together in a dosage fefim_contai ning tmo three, four
or nore therapeutic agent M&n al ternative, the

i ndi vi dual therapeutic ag® y be fornul at ed
separately and presented together in the formof a M,
optionally with instructi onr their use. A person
skilled in the art would knowt hrough their common
general know edge the dosi ng _Xxegi nes and conbi nati on

t herapies to use. Methods of\ Df agnosis Prior to

adm ni stration of a conpoundH8¥ the formula (1), a
patl ent may be screened to determ ne whether a di sease

POLSW ngt p?&e&ﬁrg %ki‘é%ﬁﬁleﬁ I%ﬁt L&ﬁlt 'ﬁ%ls (2 cﬁf’oror‘-rgl)(enyﬁ
ethylamine in place of 2-(4-chlorophenyl)-2-phenylethylamine hydrochloride* gave
the title compound, (LC/MS: (PS-A) R; 1.99 [M+H]fr 298).

*This starting material can be made by the method described in J. Amer. Chem.
Soc., 1983, 105, 3183-3188.

EXAMPLE 5

5A. 2-(3-Bromo-phenyl)-1-phenyl-ethylamine

]
i g
MgBr
NH,
Br Br

Benzonitrile (500 mg, 4.849 mmol) was added dropwise to a solution of 3-
bromobenzylmagnesium bromide (0.275 M solution in diethyl ether, 21.1 ml, 5.818

mmol) under an atmosphere of nitrogen at room temperature. The reaction mixture
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suffering is one which would be susceptible to
treatnment with a conpound having activity agai nst

w@r@sesrcki nase A and/ or protein kinase B. ForprPeraBpda/005464

a biological sanple taken 19om a patient may be

anal ysed to determ ne whether a condition or disease,
such as cancer, that the patient is or may be
suffering fromis one which is characterised by a
genetic abnormality or abnormal protein expression
whi ch | eads to up-regulation of PKA and/or PKB or to

ARy Bl el B BELIR SRR RO TR TR o

@bnmnm&nhyduge(k@MmdeHDMSamid# 849 ﬁKBl)sm hemsaddedh t he

case f PK RES nd P &2.
TRl ot Hieg S i S R Qe it oot s fythr 16
hats eﬁpormbxbhhga tlenadcyion tvab Qﬁenlch)éd&)y(l:fauﬁotﬁ afgditliop®ise addition

SRR [P ang PR HE SOV Bk v (AP R a1 Heo! BRI

o The lotdainfRlayel was gphRtedNGRd (MESORE fifeed bt wncéaﬁrated
rsﬁ}ﬂgpress r, the truncation of the gene (for ex 8/

HEFIOR )Y 1ethErchangh earemaiestihy Aidorecihe é?su@é aoep@aré&ﬁz
Qg BMe,gene, or the inactivation of thetranscribed
product (e.g. by point nutation) or sequestration by
another ene oroduct The tern1up-regu|at|on i ncl udes

RN O ¥ cpheayl-cthylamingi ng gene
gene coples) and
an§ﬁ£|pt|onal effect, and
| udi ng activation by

ny be subjected to a
mar ker characteristic of
PKB. The term di aghosi s

anpllflcatlon (|. . nultl.
i ncreased expression by &
hyperactivity and acti vat
mut at ions. Thus, the patieqt
di agnostic test to detect
up-regul ati on of PKA and/
i ncl udes screening. By marker we include genetic

mar kers including, for"&x@npte® the neasurenent of DNA
conposition to identify nytations of PKA and/or PKB.

The product of 5B was reacted with 3,5-dimethyl-4-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-1H-pyrazole following the procedure set out in Example
1 to give the title compound. (LC/MS: (PS-B) R; 2.54 [M+H] 292).

EXAMPLE 6

3-Phenyl-2-[3-(1H-pyrazol~-4-y1)-phenyll-propylamine

“[D NH,

<@

N—N
H

To a solution of the product of Exaniple 2 (70 mg, 0.256 mmol, 1.0 equiv) in
ethanol (25 ml) was added concentrated ammonia (0.5 ml) and Raney Nickel

(approximately 0.5 m} of the water suspension) and the reaction mixture was
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The term marker al so includes markers which are
characteristic of up regulation of PKA and/or PKB,

w0 pabso6i4g enzyne activity, enzyme |evels, enzpoEGBR@LM05464

(e.g. phosphorylated or not® and nmRNA | evels of the
af orenmenti oned proteins. The above di agnostic tests
and screens are typically conducted on a bi ol ogi cal
sanpl e sel ected from tunour biopsy sanples, blood
sanpl es (isolation and enrichnment of shed tunour
cells), stool biopsies, sputum chronosone anal ysis,

£ lui . . e
P to s beck BhickRRRbr 11 M. Ble dtkhiEas Sered gl
RiAte@atdhe RsBeoliquar weseaneenyeted nndafrediChd ressuteds givefthe

PTEN [ 6SSi-Qn . h . pat i,ent l.d i
S e RPN i BBy DBl et s
IPRB Al) R il 18P [ef+H] T2f80ur s may preferentially be screened
for presence of a PKA and/or PKB variant prior to

%ﬁg The screening process will typically

i i rect sequencing, oligonucleotide mcroarray
anal ysiSr, A a. b ank, speci 1 ¢ antibody. Methods of

[ i i ons and

' j are.known to a person

: iBhiilc t hods coul d i ncl ude,
but are not limted to, standa? nethods such as
reverse-transcriptase ppl ynefase chain reaction
(RT-PCR) or in-situ hybr¥di gati on. In screening by
RT-PCR, the |evel of nRNA i n#he tunour is assessed by
creating a cDNA copy of the eRNA foll owed by

lification of the.c b . Met hods of PCR
%@‘P‘Wﬁ@3%RTB?F@FI?@S%’@?%"@%P&%%%&E?%‘W% ¢
GRIMHphb SR efoRlriRTBY 3-blofRbh@lac@btrd P W thOtidfe PRI
skill'ed in the art. Nucleic acid manrpul ations and PCR
avas obtained sdichuyas pyedsin Sredisresiopsvitons further preidieptiqsed f or
exanple in Ausubel, F.M et al., eds. Current

259@ PealyIoia. (ML R e bRy BB progiBitile JOhn Wley &
ons

e

@

-N

=

By following the procedure described in Example 1 but substituting 2-(4-Bromo-
phenyl)-3-phenyl-propionitrile for 2-(4-chlorophenyl)-2-phenylethylamine, the title

compound was obtained.

7C. 3-Phenyl-2-[4-(1H-pyrazol-4-vl)-phenyl}-propylamine

O NHz

/

/
N-N
H
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wer@sme146an Di ego.

Inc., or Innis, MA et-al., eds. PCR Protocols: a
guide to nethods and applications, 1990, Academ c

i nvol ving nucleic acid techni ques are al so descri bed
in Sanbrook et al., 2001, 3rd Ed, Ml ecular Coning: A
Laboratory Manual, Cold Spring Harbor Laboratory

Press. Alternatively a commercially available kit for
RT- PCR (for exanple Roche Mol ecul ar Bi ochem cal s) may
be used, or nethodol ogy as set forth in United States

%E ﬁfzhtﬂ% %cﬁ@@ofﬁ@émgﬂa %as%@&cec‘f'uﬁ%%&hg ﬁgjrrmdléorfls%%sc@i%?

7, 5 and 6, 218 I ncorpor a
tﬁéﬁ@ph 6y giveftles @tiecesmpannds G4y (R9-BaR: 3.63 {th%H] 278.
hybri di sati on techni que for assessing MRNA expression
W pRe gf | uorescence in-situ hybridisation (FlISH)
gergr 119871|\/bth Enz mol ., 152 649)

¥ , ; ¢ 3 fleestenrent of the sanpl e
to i ncrease acceSS|b|I|ty of target nucleic acid, and
t(BMeehen, HB3sPeOBFPE7)bi ndi ng; (3) hybridi zati on of
the m xture of nucleic acids to the nucleic acid in

t he biological structure or tissue; (4) 0

post - hybri di zati on washes to renove nldei g /k5
fragnments not llbound im the hybri di zati on;yane” (5)

detectio @ t he sze\d mtretei C ragnents.
The pr ed in such applications ¢ typically
| abel e for exanple, with radioi % &S or

Siome @%%‘ﬁd@ep"” T3 et el Paast C sasl 108 or
20601 hﬁ%l%@ﬁéx? 553180 APOMin B9 A Aha TRIEaRHE hEQhiedas

enab e specific hybridizationwth the target nucl e| c
acfluaéd for thhgar wish e Degrefitarkcsspatitor. ol sosteamwrdmmdlm@r

fré)cfucé:cﬂ;ré%mgthg li’éSlCil:Je %ﬁuﬁ{e% vgﬁl%z{ﬂn %l%/l acetate, filtered to yield the
desired product as a yellow solid (4.03g, 89% yield). LC/MS: (PS-A2) R; 3.44.

8B. 3-(4-Bromo-phenyl)-3-(4-chloro-phenyl)~-2-cvano-propionic acid ethvl ester

N N a

\ \

R X
O/\\

o >
\ PSOAOY

A solution of 3-(4-bromo-phenyl)-2-cyano-acrylic acid ethyl ester (1.5g, 5.36mmol)
in dry toluene (12ml) was added dropwise to 4-chlorophenylmagnesium bromide
(0.5 M solution in tetrahydrofuran, 6,96 ml, 6.96 mmol) at 0 °C. The reaction
mixture was heated to 85 °C for 3 hours, poured onto ice, acidified with 1IN HCl
and extracted with ethyl acetate. The organic layer was separated, dried (MgSQOa),
filtered and concentrated, the crude product was purified over flash silica

chromatography eluting with petroleum ether to ethyl acetate/petroleum ether

Reacti ons and mani pul at i onSPCT/GB2004/005464
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waobasnesicence | n Situ Hybridization:

Ausubel, F.M et al., eds. Current Protocols in
Mol ecul ar Bi ol ogy, 2004, John Wley & Sons Inc and

by John M S. Bartlett in M ecul ar Di agnosis of
Cancer, Methods and Protocols, 2nded.; | SBN:
1-59259- 760-2; March 2004, pps. 077-088; Series:
Met hods in Mol ecul ar Medicine. Alternatively, the
protein products expressed fromthe nRNAs may be
assayed by 1 mmunohi stochem stry of tunour sanples,

Bit83%nd JEHEP g !

3‘§st e?n bl ottm @3@%@%3%%‘%@ po yacgiﬁega%ﬁésel
Mt 139pRér esi s, ELISA, flow cytometry and ot her

met hods known in the art for det ection of specific

@bog ) L '@élgde t he use of
ed person wi |

vari ants coul d ‘be~apg able in the pr.e case
Therefore all t echniques al so be used
toidentify_ 4 rticularly or

treat nent gy ‘
as stated above, PKB beta has bee found to be
upregulated in 10 - 40% of ovarian and pancreatic

danizéyrs of B- bl@msldleerl)é’r(4-2995)-phenyl)-2acyamapmpron&zb,mdw@l

13300 8 Bl Heig 2l o8y 8 RRGS hoia G, Bl
e\raw:r giia}gé(ri’vdmmﬂuﬁ&@or Ahols.t Bez&tmramd;ém‘ta :mtaf)ggrtedl gsas ll'clecflsl ]
AP g 0 BB 2R Eh Rty st Tk N resth e

toMgsm)galsetréd and d@h@Sﬁl‘aﬁe@ tw&umﬁa&xct Gfa@ﬁﬁ[ﬁegl%&raaﬂlaﬁﬂ l@iﬁla
6]

S
f@l@ma@g@gﬁag‘wﬂg YHR F%lf/’oqcetaﬁperrgle@wr@a@e@ tp gEprdphe
ﬁgﬂ;ﬂeg gioﬁﬁ& (0.32¢ 50% Raay. | G (PIRDPR] RISt KB 86.pha,

exanpl e,

8D. 3-(4-Bromo-phenyl)-3-(4-chloro-phenyl)-N-methyl-propionamide

0 HN
[ rH [ io
Br l | ! cl Br ‘ ‘ c

A mixture of 3-(4-bromo-phenyl)-3-(4-chloro-phenyl)-propionic acid (0.25g,

0.74mmol) and 1-hydroxybenatriazole (0.12g, 0.88mmol) in dichloromethane (3ml)
was stirred for 15 minutes before addition of methylamine (40% solution in water,
0.11pl, 1.47mmol) and 1-(3-dimethylaminopropyl)-ethylcarbodiimide
hydrochloride (0.17g, 0.88mmol). The reaction mixture was stirred for 16 hours,
solvent removed under reduced pressure and the residue partitioned between ethyl
acetate and 1IN HCI. The organic layer was separated, washed with saturated
sodium hydrogen carbonate, brine, dried (MgSQOy), filtered and concentrated to
yield the title compound which was used in the next step without further
purification. LC/MS: (PS-A2) R, 3.20 [M+H]" 353.95.

Techni cal PC/EBLIENWS464



used to treat human gastric, prostate and breast

cancer. Increased PKB gamma activity has been observed
w0 poosiers63 d i ndependent breast and prostate cebPeT/GBR@E/005464

(Nakatani et al 1999, J. Biwl. Chem 274, 21528 -

21532). Therefore it is envisaged that PKB inhibitors,

and in particular inhibitors of PKB gamm, nay be used

to treat steroid i ndependent breast and prostate

cancers. EXPERI MENTALThe invention wll now be

illustrated, but not limted, by reference to the

SPERLLH:RRBATER £ K80 ploRyh At dl@lahiat NG

procedures and exanples. The starting materral s for

each of the procedun€s described bel omydre

commercially avail alal e unl ess otherw se specified. In

t he exanpl es, the codbounds pr epar ed {wer e

characteri sed G Py, 8

ERa et ?Sg**ev\f% ¢ {Hie, B8 rﬁggﬁ&w E\% BRASD-
Nt thyiRBopiongesida ivas gooadd 4 (DOCJIBthm aliufinMar hydeX ai. 073§C
orted as foII%&

5 ¢ %ﬁﬁ%ﬁo&mﬂg qv&tﬁg = d‘M%gg Wftgf%ﬂglg, supinuE shigridg

‘M‘% FIEdY veds disddeil cﬁ’éthylte’cHef (Zﬁﬂlfind Adear He"r&actlon |
i plet, br=broad). The resid protic sol vent

mémemﬂassugecb@ PP RyuGesensbedwib addition oft waterabasified (2N
NaDES %ﬂ&&%aEea Wil QTR ES of&?or tcﬁge ewag s&;ak rhé%do

pr esént € nBesSs quote oun
(Mg8Qohfiltired and coneemirtited, th@medeeprpcﬂwt wammfmd@ver

10 %fl&{oﬁi%bal %gra S(Efrgﬁ]ﬁ% ?ﬁrotrrg? &(rzzﬂa g Rl%ﬁg Xlé&lhe hangrtgH%‘p/ed

convertédinto a s orms
by @Neahhania i ragthahobialafforddhe desisé pyodusti@l 84d, 52% yield for

ste{;gj 1y'a dS Ibacombn%e%) ""LEFMQ r(PE %’ﬁd 395 [191+§ﬁ*| §3’9 gtshe sal t

8F. {3-(4-Chloro-pheny)-3-[4-(1H-pyrazol-4-vD)-phenyl]-propvl} -methvl-amine

Cl
~
" oy
NG
r l I Cl

Z4
b
H

15 [3-(4-Bromo-phenyl)-3-(4-chloro-phenyl)-propyl}-methyl-amine was reacted with
4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole following the
procedure set out in Example 1 to give the title compound. LC/MS: (PS-B3) R; 2.63
[M+H]* 326.00. "H NMR (Me-d;-OD)  2.37-2.47 (2H, m), 2.66 (3H, s), 2.91 (2H,
t), 4.05 (1H, t), 7.25-7.34 (6H, m), 7.54 (2H, d), 7.92 (2H, s), 8.51 (1H, br s — due to

20  formic acid).
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can be converted into the corresponding free base by
nmet hods well known to the skilled person, and then

woptsossks y converted to another salt. A nunbepPCDiGB2004/005464

iquid chromat ography systéemws were used and these are
descri bed below. Platform System HPLC System Waters
2795 Mass Spec Detector: Mcromass Platform LC PDA
Detector: Waters 2996 PDA Acidic Anal ytical condit
ions 1: Eluent A- H20 (0.1% Form c Acid) Eluent B:
CH3CN (0. 1% Formc Acid) Gradient: 5-95% eluent B
eMeMPER oM nutes Flow. 1.5 m/mn Col um: Phenonenex
SK]W'gT—ZFm Max RP 8OA5 50x4. 6mm ACI dic Anal ytical

Oes.(3: 01H2>-B éﬁ‘%%-ﬂﬂﬂ-’diﬂqm%-ﬂﬂeﬁm-&-rﬁ% M 15’

ner gl AX- RP 80A, 50xZ.- O Acl d
condltlons 3: Eluent A: H20 (0.1% Form c Acid) El uent
B: CH3CN (0. 1% Forms

By following the procedure described in Example 8A through to Example 8C but
substituting 4-chlorophenylmagnesium bromide for 3,4-difluorophenylmagnesium
bromide, the title compound was obtained. LC/MS: (PS-A2) R, 3.12 [M+H]"
355.84.

9B.3-(3.4-Difluoro-phenyl)-N-methyi-3-[4-(1H-pyrazol-4-y)-phenyl]-
propionamide

3-(4-Bromo-phenyl)-3-(3,4-difluoro-phenyl)-N-methyl-propionamide was reacted
with 4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-1H-pyrazole following the
procedure set out in Example 1 to give the title compound. LC/MS: (PS-A2) R,
2.55 [M+H]" 341.93.

9C. {3~(3.4-Difluoro-phenyl)-3-[4-(1H-pyrazol-4-y)-phenvl}-propyl} -methyl-

amine
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Gradient: 5-95%eluent B over 15 mnutes Flow 0.4
m/mn Colum: Phenonmenex Synergi 4m Max- RP 80A,

w6 00020613 Basi ¢ Anal ytical conditions 1. El uenPCHGBRRD005464

(1OMWHAHCO3 buffer adjustéed to pH=9.5 with NHAOH)
El uent B: CH3CN Gradient: 05-95% eluent B over 3.5
mnutes Flow. 1.5 m/mn Colum: Waters XTerra M5 G
5mm 4. 6x50mm Basi ¢ Anal ytical conditions 2: Eluent A
H20 (10OmMWNH 4HCO3 buffer adjusted to pH=9.5 wi t hNH
40H) Eluent B: CH3CN Gradient: 05-95% el uent B over
3.5 mnutes Flow. 0.8 ml/mn Col erm: Ther no
Hypersi | - Keyst oe Bet aBasi c- 18 . 5py 50x2. | mmBasi ¢
Anal yti cal coni ons 3 El uent H20O (4 OMVNHAHCO3

d M=95 wi t hN ‘

buf fer adjuste Tent B:  CH3CN
G adi ent: 05-95% B over nutes Flow 0.8
m/mn Colum: Ph menex Luna C18 5mm 50x2. Onm

Basi ¢ Anal ytical cohditions 4: Eluefnt A: H2O
( 1OMVNHAHCOB buf f ez '

Lithium aluminium hydride was added to a suspension of 3-(3,4-Difluoro-pheny?)-
N-methyl-3-[4-(1H-pyrazol-4-yl)-phenyl]-propionamide in diethyl ether, followed
by a solution of aluminium chloride in diethyl ether at 0°C, under a nitrogen
atmosphere. Toluene was added and the reaction mixture was heated at 70°C for 18
hours. .Upon cooling the reaction was quenched with addition of water, basified
(2N NaOH) and extracted with ethyl acetate. The organic layer was separated,
dried (MgSOy), filtered and concentrated to afford the desired compound. LC/MS:
(PS-A2) R, 2.15 [M+H]" 328.06. 'H NMR (Me-d3-OD) & 2.19-2.29 (2H, m), 2.35
(3H, s), 2.51 (2H, t), 4.00 (1H, 1), 7.06-7.24 (3H, m), 7.27 (2H, d), 7.52 (2H, d),
7.92 (2H, s).

EXAMPLE 10

T

N—N

H
By following the procedure described in Example 8 but substituting 4-
chlorophenylmagnesium bromide for 3-chlorophenylmagnesium bromide, the title
compound was obtained. LC/MS: (PS-B3) R; 2.67 [M+H]" 326.00. 'H NMR (Me-
d5-0OD) 8 2.43-2.50 (2H, m), 2.68 (3H, s), 2.94 (2H, m), 4.13 (1H, 1), 7.24 (1H, m),
7.27-1.36 (3H, m), 7.41 (ZH, d), 7.66 (2H, d), 8.50 (2H, s).
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El uent B: CH3CN Gradi ent: 05-95% el uent B over 15
mnutes Flow 0.8 m/m n Colum: Phenonenex Luna

wWEI@6a¥1463rm i 50x2. Omm Pol ar Anal ytical condi t POTYEB2004/005464

El uent A: H20 (0. 1% Form cici d) Eluent B: CH3CN (0. 1%
Form c Acid) Gadient: 00-50% el uent B over 3 mnutes
Flow 1.5 m/mn Colum: Phenonenex Synergi 4m Hydro
80A350x4. 6mm MS conditions: Capillary voltage: 3.5 kV
or 3.6 kV Cone voltage: 30 V Source Tenperature: 120
0C Scan Range: 165-700 amu 1oni sation Mode:

Elxﬁﬁ%lE @ppray Negative, Positive or Positive & Negative
ractionLynx System System Waters FractionLynx (dual

3NACKIdr&-BhdrRER)4.- bRy [eﬁlg-I?OPionamide
: rs Spec

Det ect or: Wat er s
2996 PDA

By following the procedure described in Example 9A and 9B but substituting 3,4-
difluorophenylmagnesium bromide for 4-chlorophenylmagnesium bromide, the title
compound was obtained. LC/MS: (PS-A2) R; 2.54 [M+H]" 326. 'H NMR Me-ds-
0D) 6 2.95 (2H, d), 4.53 (1H, 1), 7.27 (6H, m), 7.50 (2H, d), 7.91 (2H, s).

EXAMPLE 12

12A. 3-(4~-Bromo-phenyl)-3-(4-chloro-phenyl)-propionamide
0 NH,

A solution of 3-(4-Bromo-phenyl)-3-(4-chloro-phenyl)-propionic acid* (0.25g,

0.74mmol) and 1,1°-carbonyldiimidazole (0.24g, 1.47mmol) in dichloromethane
was stirred for 45 minutes before the addition of ammonia (2M solution in
methanol, 3.68ml, 7.36mmol). The reaction mixture was stirred for 2 hours, solvent
removed under reduced pressure and residue was purified over flash silica
chromatography eluting with ethyl acetate/petroleum ether (1:4) to afford the title
compound (0.091g, 36% yield). LC/MS: (PS-A2) R 3.08 [M+H]" 339.93

*This starting material can be made by the method described in Example 8A |
through to 8C.
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Acidic Analytical conditions: Eluent A: H20 (0. 1%
Form c Acid) Eluent B: CH3CN (0. 1% Form c Acid)

w@e@dioerab3 5- 95% el uent B over 5 m nutes Fl ow PCT/GB2004/005464

m /mn Col um: Phenonenex Snergi 4m Max- RP

80A, 50x4. 6mm Pol ar Anal ytical conditions: Eluent A

H20 (0. 1% Form ¢ Acid) Eluent B: CH3CN (0.1% Form c
Acid) Gradient: 00-50% eluent B over 5 mnutes Flow
2.0 M/ mn Colum: Phenonmenex Synergi 4m Max-RP

80A, 50x4. 6mm M5 paraneters for acidic and pol ar

358 yfi—ﬁ%&n;ﬁ@ég’& 153983 hlofRBh énb[ﬁﬁop%ﬂ(iﬁge: 3.5 kV Cone
voltage: ource Tenperature: C Scan Range:
125-800 anmu | oni satyypn Mode: El ectroSpgay Positive or

El ectroSpray Positil & & Negative ChiraJ Anal ytical
condi tions: El uent:

m/mn Tot al 0-

By following the procedure described in Example 8E but substituting 3~(4-Bromo-

phenyl)-3-(4-chloro-phenyl)-propionamide for 3-(4-Bromo-pheny!)-3-(4-chloro-
phenyl)-N-methyl-propionamide, the title compound was obtained. LC/MS: (PS-
B2) R; 3.88 [M+H]" 359.87.

3-(4-Bromo-phenyl)-3-(4-chloro-phenyl)-propylamine was reacted with 4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole following the procedure set out
in Example 1 to give the title compound. LC/MS: (PS-B3) R, 2.54 [M+H]" 312.04.
'HNMR (Me-d;-OD) 8 2.39 (2H. m), 2.84 (2H, 1), 4.06 (1H, 1), 7.27-7.33 (6H, m),
7.54 (2H, d), 7.91 (2H, s).

EXAMPLE 13

3-(3.4-Dichloro-phenyl)-3-[4-(1H-pyrazol-4-yl)-phenyl]-propylamine




Inj. Volune: | OrL Sanple cone: 2ng/m Columm: Astec,

Chirobiotic V; 250x4.6 mrivass spectroneter was taken
wobdoslosraes Agil ent System HPLC System Agi | ent PA/GB2004/005464

series Mass Spec Detector:1®gilent LG/ MSD VL Mul ti

Wavel ength Detector: Agilentl 100 series MAD Software:

HP Chenstation Chiral Analytical conditions: Eluent:

MeOH + 0. 290NH4/ AcOH at room Tenperature Flow. 2.0

mM/mn Total time: 8.5 mn Inj. Volunme: 2QuL Sanpl e

Cone: 2 nmg/m Columm: Astec, Chirobiotic V, 250x4.6 mm

B onE BRAOINE R0k in¥amble PR D 16

tehivenphdify lmbgnebinm, bryioide fex: 3.4 dighlotopBenyagnesing: brooidagther

R UM RS bl CPEANE Sp¥:A % R0% 19 (NTH]* 345.95. 'H NMR

(Me-ds-OD) 5 2.39 (2H, m), 2.84 (2H, ), 4.07 (LH, 1), 7.24-7.31 (4H, m), 7.45-7.49
5 (2H,m),7.56 (2H, d), 7.93 2H, ).

EXAMPLE 14

4-(4-Chloro-phenyl)-4-[4-(1H-pyrazol-4-yl)-phenyl]-piperidine

14A. 4-(4-Bromo-phenyl)-4-(4~chloro-phenyl)-piperidine

H
§ Y
| J@QOH
Br Br Cl

10 A suspension of 4-(4-Bromo-phenyl)-piperidin-4-ol (4.02g, 15.7mmol) in

chlorobenzene (30ml) was added dropwise to a suspension of aluminium chloride
(7.32g, 54.9mmol) in chlorobenzene (10ml) at 0°C. The reaction mixture was
stirred at 0°C for 2 hours, quenched by addition of ice then methyl t-butyl ether
added. After stirring for 1 hour the precipitate was collected by filtration washed

15 'with water, methyl t-butyl ether and water to afford the title compound (5.59g, 92%
yield). LC/MS: (PS-B3) R, 3.57 [M+H]" 350, 352.

14B. 4-(4-Chloro-phenvl)-4-[4-(1H-~pyrazol-4-yl)-phenyl]-piperidine
cl
N
: Iy
A,

W

)
—N

IZ\

4-(4-Bromo-phenyl)-4-(4-chloro-phenyl)-piperidine was reacted with 4-(4,4,5,5-
20  tetramethyl-1,3,2-dioxaborolan-2-y1)-1H-pyrazole following the procedure set out
in Example 1 to give the title compound. LC/MS: (PS-A3) Rt 7.22 [M-+H]™ 338.08.
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Chiral Preparative conditions 2: Eluent: MeOH + 0.2%
NH4/ AcOH at room Tenperature Flow. 20.0 m/mn Total

wo 2oms/o683 m n I nj. Volunme: 95QuL Sanpl e Cone: PEI/GBLOH/005464

Col um: Astec, ChirobioticiM2; 250x21.2 nmmVs
conditions (lust analytical nmethod): Capillary

vol tage: 3000 V Fragnentor: 150 Gain: 1.00 Drying gas:
12.0 L/'mn Drying gas T: 350 OC Nebulizer pressure: 35
(psig) Scan Range: 125-800 amu |onisation Mde:

El ectroSorav Pos In the exanpl es bel ow, the follow ng

Sk RoBy 28 o ey e e O PRI
Pleatdraray Sysiems). aci dic anal ytical conditions 2 PS-A3
Platform System - acidic analytical conditions 3 PS-B

Pl at f ) stem - basic analytical conditions 1 PS-B2
stem - basic analytical conditions 2

4-(4-Methoxy-phenyl)-4-[4-(1H-pyrazol-4-y[)-phenyl]-piperidine

!

o}
sle:

/

H

By following the procedure described in Example 14 but substituting chlorobenzene
for anisole, the title compound was obtained. LC/MS: (PS-B3) R, 2.42 [M+H]"
334.00. 'H NMR (Me-ds-OD) § 2.69 (4H, m), 3.23 (4H, m), 3.76 (3H, s), 6.90 (2H,
d),7.28 (2H, d), 7.40 (2H, d), 7.65 (2H, d), 8.53 (2H, 5).

EXAMPLE 16

4-(4-Chloro-phenyl)-1-methyl-4-]4-( 1H~pvrazbl—4-V1)-phenv11~pigeridine

16A. 4-(4-Bromo-phenyl)-4-(4-chioro-phenyl)-piperidine-1-carboxylic acid ethyl

ester

o o)
N Y

N

AT OTC
Br Cl

To a stirring suspension of 4-(4-Bromo-phenyl)-4-(4-chloro-phenyl)-piperidine™
(0.28g, 0.80mmol) in dichloromethane (10ml), were added triethylamine (0.45ml,
3.2mmol) and ethyl chioroformate (0.085ml, 0.88mmol). The reaction mixture was
stirred for 3 hours, diluted with ethyl acetate and washed with 1IN HCI, saturated
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PS-B3 Pl atform System - basic anal ytical conditions 3
PS-B4 Pl atform System - basic anal ytical conditions 4

wWEHB0RI4at f or m System - pol ar anal yti cal condi PCTGB2004/005464

FL- A FractionLynx System -12ci di c anal yti cal
conditions FL-P FractionLynx System - polar anal yti cal
condi tions FL-C FractionLynx System - chiral
anal ytical conditions AG CA Agilent System- chiral
anal ytical conditions AGCP 1 Agilent System- chiral
preparative conditions 1 AG CP2 Agilent System -

ol e 2-
F&W@&}B ?{)aﬁ{o&é[t}@m@ "J?l@%r%%.lﬁ daytr wa Oéepgra{’ A
ﬁws%@ﬁsﬁmd(ﬂndzo(mn@md msf@n@/th)a nﬂe pérapopind (BP9 At theyield).

K 1.0 equiv.) (Array
EE%%% %?B’iﬁ ue@ ?%Z gz ) was added
bis(tri-tbutyl ghosphl ne) palladium (0) (3 nmy, 1 nmol %
(“Bhis etiting mehiariaecani betnade bidls> petheredesoited imExampjeddA A
suspen3|on of

ng,
52, 505- 7) in et hanol((o 8 n1) was added fol | oned by

pot assi um car bon 415 ng, 3.0 Mo 6 equiv.) in
water (2.5 m). mxture was pur.Ld wi th nitrogen
and seal ed. The reaction m xture Heated in a CEM
Expl orer(tmmcr e to 135-0C f 5 i nutes using
| vents wer and the

i : ate and 2N
NaCOH. The agievlis | ay€r ‘ahas extracted vvlth et hyl
acetate and the conbi ned organic |ayers were washed

Wintlér abnitrogen adwasphbré #4jHBrdiho-ahehyl)-4-(4-chloro-phenyl)-piperidine-
1-carboxylic acid ethyl ester (0.28¢g, 0.66mmol) and lithium aluminum hydride
(0.051g) were suspended in tetrahydrofuran (Sml) and stirred for 2 hours. The

reaction mixture was quenched with addition of water, solvent removed under
reduced pressure, the residue was partitioned between ethyl acetate and 2N NaOH.
The organic layer was washed with brine, dried (MgS 04); filtered and concentrated
to afford the desired product (0.241g, 99% yield). LC/MS: (PS-B3) R; 3.78
[M+H]" 363.95, 365.73.

16C. 4-(4-Chloro-phenyl)-1-methyl-4-[4-(1H-pyrazol-4-yD-phenyl]-piperidine

L Qyy
e,

)

/
~N

IZ\

4-(4-Bromo-phenyl)-4-(4-chloro-phenyl)- 1-methyl-piperidine was reacted with 4-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole following the procedure
set out in Example 1 to give the title compound. LC/MS: (PS-B3) R 2.90 [M+H]"
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concentrat ed under reduced pressure. The crude
reaction mxture was purified by colum chromat ography

w@ oShyt46el uting with a m xture of dichl or onet PemeB2004/005464

(90m ): nmethanol (18m): atdtic acid (3m): H2Q(2m)
to afford the title conpound 14 ng (9% ; LCVS (PS-A)
Rt 1.79 mn; mlz[ MtH + 264. EXAVMPLE 2 3- Phenyl - 2-[ 3-(
1H pyrazoM vD- phenyl | -propionitrile 2A

2- (3-Brono- phenyl V3- rhenyl-rropionitrile Q. BrA
solution of 40% KOH (2.83 g in 5.0 M OH20 in

N O S TR B M T B s T e

8.5625950Hnmy| 728§ @He s d34 I(1H.Ompi7}42 (THed)y 242 (11T .54 (i
r t erature for 2 hours and
ﬁ?i% g@i%dz{@%%gﬁ% gg by guction filt:rjation

and washed with cold et hanol (6.68 g, 92 %9. The crude
E(B. 459, 12.14 mvol) was then dissolved in

et hanol (35 m) and heated to 65 O0C. Sodi um

I arsdec( 1§ : 3 was added in portions

2 A f oomll & KJiHI&“mntalnedatthls

2 hours. Upon cooling, water

splwent was renoved under

as partitioned between

tenperature for a furthe
(10 M) was added and t
reduced pressure. The re%idie
water (100 m) and ethyl acgtate (100 m). The organic
| ayer was separated, dried hSO™ filtered and
concentrated to afford the desired product (1.80 g, 52
%, which was used wi t hout _Aurification. 2B.

3- Phenyl -2- 3 (IFprrazoI-< | VphenvP-propionitrile

2- ( 3- Brono- phenyl) - rhenYl -propionitrile was reacted

with 4-(4,4,5,5-
By following t'he procedure described in Example 1 but substituting 2-(4-

chlorophenyl)-2-phenylethylamine hydrochloride for 4-(4-Chloro-pheny!)-4-
phenyl-piperidine, the title compound was obtained. LC/MS: (PS-A2) R; 1.88
[M+H]* 304. 'H NMR (Me-ds5-OD) § 2.65-2.71 (41, m), 3.21 (4H, t), 7.18-7.22
(1H, m), 7.32-7.38 (6H, m), 7.55 (2H, d), 7.93 (2H, s).

EXAMPLE 18

4-[4-(3,5-Dimethyl-1H-pyrazol-4-yl)-phenvi]-4-phenyl-piperidine

OV
)

7
N
H

By following the procedure described in Example 1 but substituting 2-(4-
chlorophenyl)-2-phenylethylamine hydrochloride and 4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazole for 4-(4-chloro-phenyl)-4-phenyi-piperidine and
3,5-dimethyl-4-(4,4,5,5-tetramethyl-[ 1,3,2}dioxaborolan-2-yl)-1H-pyrazole, the title
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tetramet hyl -1, 3 2-di oxaborol an-2-yl)-I| H pyrazol e
follow ng the procedure set out in Exanple 1 to give

w0 b@shstsbe conpound. (LC/ MS: (PS-A) R 2.98 [ MtP{T/2B4)04/005464

EXAMPLE 3 2- F4- C3, 5- Di net hyi2-

1H pyrazol - 4-yl ) - phenyl 1- 2- phenyl - et hyl am ne

MeFol | owi ng the procedure of Exanple 1 but using
3,5-dinethyl-4-(4,4,5,5-

tetramethyl -[1, 3, 2] di oxaborol an-2-yl ) -1 H pyrazol e
(Boron Mol ecul ar DO3- BML52) i nstead of

Yo forthd Ivas obeﬁr{eaﬁﬁt 8 }_{PS:’Az) R(2.95 IM+H]" 315, "HNMR (Me-ds-

2- di oxaborol an- 2-y razol e gave'the title

&ﬂmm&( 5282 2. IHSW) F3t 1613. z&qwm; *19g24 (STXANPLE 4
2-("4-Cnl oro-phenyl)-2-f4-fl H pyrazol -4-yl)-phenyl ] -et

%ﬁégol | owi ng the procedure of Exanple 1 but
| ~bi s- (4- chI or o- phenyl )- et hyI am ne in place
I )

Pidehdr AN OAPPRG Lori de*

298). *This starting naterlal

met hod described in J.
3183-3188. EXAMPLE 5
2-[3-r3.5-Di wethyl-lH—pyﬁaz | - 4-vD- phenyl | -| - phenyl -
hyl am ne 5A. 2-(3-Bronpo-p i y1- phenyl - et hyl am ne
MyBr Br Br Benzonitrile ( ng, 4.849 muvol) was added
dropwi se to a solution of br omobenzyl magnesi um
brom de (0.275 M sol ution m di ethyl ether, 21.1 m,
5.818

By following the procedure described in Example 1 but substituting 2-(4-

em Soa, 1983, 105,

chlorophenyl)-2-phenylethylamine hydrochloride for brompheniramine maleate, the
title compound was obtained. LC/MS: (PS-B2) R, 2.29 [M-+H]* 307. "H NMR (Me-
¢3-0D) 8 2.44-2.54 (1H, m), 2.59-2.70 (1H, m), 2.77 (6H, s), 2.93-3.01 (2H, m),
4.20 (1H, t), 7.25-7.28 (1H, m), 7.32-7.36 (3H, m), 7.54 (2H, d), 7.75 (1H, dt), 7.94
(2H, brs).

EXAMPLE 20

£2-(4-Chloro-phenyl)-2-[4-(1H-pvrazol-4-y1)-phenvl]-ethyl}-dimethyl-amine

20A. 2.2-Bis-(4-chloro-phenyl)-N.N-dimethyl-acetamide

oQ, JOQ,

Bis-(4-chloro-phenyl)-acetic acid was reacted with dimethylamine following the
procedure set out in Example 8D to give the title compound. LC/MS: (PS-A2) R;
3.40 [M+H]" 309.95.



mol ) under an atnosphere of nitrogen at room
tenperature. The reaction m xturewas then heated to

wo edosos1460r a period of 2 hours then all owed tBCT/GBR004/005464
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Li t hi um al um ni um hydride (2.0 Min THF5 4.85 m,
4.849 mmol ) was then added cautiously and the reaction
m xture was allowed to heat at reflux for a further 16
hours. Upon cooling, the reaction was quenched by
cautious and dropw se addition of water (5 m) and
then partitioned between water (20 m) and et hyl

£t 3120 £ 1001 51 on 8- AaRk ik MR WAS Separ at ed,

oncentrated. Purification

by ion exchange chronmat ography afforded,the desired
conmpound (420 g, %g % . SB. 2-[3- &

. 5- Di net hyl - | H-pyya2ol - 4-yl Vphenv -1- (™
t>heny| et hyl 2 e The produet of KB wa acted with
3, 5- di met hy| @
[1,3,2]di gxehes olan Vo~ | H py
procedure set out in Exanple lto glve the title

DékElg tl(el-ﬁa?éd‘@ure(de&rﬁ):d RExAnple {EVbht lsl_]lbsuﬁmag 3-(ERAMRL-E

CBWB _
e RO osde b Shm b e e P o Bk RS RES (7o
f{:@;en RIE Ry -adetfin I Uy fitld ddngloladabs &b&ﬁmm )LOMBS: (PS-

addée concentrat ed ammonia (0.5 nl) and Raney N ckel
(%&6)?516%"@!]%5@9\9 m of the water suspension) and the
reacti on m xture wassubjected to a hydrogen atnosphere
9, L NEeKbR-phEASH I ML UHS RS- 4-i)phE@d)-éthyipuahethyl-amine
Celite(r) and the nother Tiquor was concentrated under
reduced pressure to give the ti{le conpound which was
purified by preparati vg [iquid d gt ogr aphy. (LC/ Ms:
(PS-A) Rt 1.89 [ MHH] +_RZ8. ‘

oo

[2,2-Bis-(4-chloro-phenyl)-ethyl}-dimethyl-amine was reacted with 4-(4,4,5,5-

4
N—N
H

tetramethyl-1,3,2-dioxaborolan-2-y1)-1H-pyrazole following the procedure set out

in Example 1 to give the title compound. LC/MS: (PS-B2) R; 3.07 [M+H]" 325.99.
'H NMR (Me-ds-OD) 8 2.5 (6H, s), 2.98 (2H,dd), 4.34 (1H, 1), 7.31-7.36 (6H, m),

7.50 (2H, d), 7.92 (2H, s).

EXAMPLE 21

{2-(4-Chloro-phenyl)-2-[4-(1H-pyrazol-4-y})-phenyl]-ethyl} -methyl-amine
he
‘N{/

-
H
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EXAMPLE 7 3- Phenyl - 2-r14-
H pyrazol - 4-yl) - phenyl ] - propyl am ne 7A.

W@ 2¢04/08146310- r henyl ) - 3- phenyl -propi oitril e Fol | p@i/GB2600A05464

procedure described in Exan@l e 2A but substituting 4-

br omophenyl acetonitrile for 3-bronophenylacetor itri

|l e gave the title conpound was obtai ned which was used

in the next step without further purification. 7B.

3- Phenyl - 2-r4- (I H pyrazol - 4-yl Vphenv P-propionitrile

By follow ng the procedure described in Exanple 1 but
W) e ' z srapionitrile

T e D e R T ¢

dongigdandingder netihidimied,. the title compound was obtained. LC/MS: (PS-

-Phe ez A2 Py T 4 - T ; ineT
T T Pty B ot i Yk BEERY P R,
@andigi(tms), JeJeT.3 e, int), E3a(mp, @),6. - ma)the title
compound. (LCMS: (PS-B) R 3.03 [ M+H] + 278. EXAMPLE 8

= 4 or o- phenyl ) - 3-|

< zol - 4-yl) - phenyl ] - propyU net hyl - am ne 8A.

5f 4 [Qmo; %h ) - | i [

4- Br onobenzal dehyde (
cyanoacetate (1.9 nl, 4
pi peridine (27 m) and the
refluxed for 1 hour with a
sol vent was renoved under r
residue triturated with war
to yield the

mol ) in toluene was added
“é\cat”l on m xture was
ean- St ark separator. The
ced pressure, the

ethyl acetate, filtered

»

Prepared using the same procedure as Example 21 but enantiomers separated by
chiral preparative HPLC using method AG-CP2. LCMS: (AG-CA) R, 5.58min,
97.4%ee. 'HNMR (Me-d;~OD) & 2.75 (3H, ), 3.78 (2H, d), 4.43 (1H, t), 7.39 (4H,
8), 7.44 (2H, d), 7.69 (2H, d), 8.43 (2H, s).

EXAMPLE 23

Zo

Iz

Prepared using the same procedure as Example 21 but enantiomers separated by
chiral preparative HPLC using method AG-CP2. LCMS: (AG-CA) R; 4.51min,
98.0%ee. "HNMR (Me-d5-OD) § 2.75 (3H, s), 3.79 (2H, d), 4.51 (1H, 1), 7.37-7.43
(4H, m), 7.49 (2H, d), 7.73 (2H, d), 8.66 (2H, s).

EXAMPLE 24
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desired product as a yellow solid (4.03g, 89%yield).
LCVS: (PS-A2) Rt 3.44. 8B.

W@ 2604/08146310- phenyl V3- C4- chl or o- phenyl V2- cyano- peT/BBo0M 005464

acid ethyl ester A sol utiomsof

3- (4- brono- phenyl )-2-cyano-acrylic acid ethyl ester
(1,59, 5.36mMmmol) in dry toluene (12nm) was added
dropwi se to 4-chl orophenyl magnesi um brom de (0.5 M
solution in tetrahydrofuran, 6.96 m, 6.96 nmol) at O
O0C. The reaction m Xxture was heated to 85 0C for 3

ROYLA.CHWHEn 94408 Chidh. 1B oﬁged
extracted Wt yl acetate. ganlc

separ at ed, dried (MyS@ f||tered and concentrated,
t he crude product was pu I ed ver flash silica
chromat ography eluting wthyp | eum et her to et hyl
acet at e/ petrol eum et her (5: & %af ford the desired
product (1.91g, 91%yield) kO M: (PS-A2) Rt 3.78

[ MrH] . 391.93. 8C. 3-(4-Brongp- phenvl V3-f4-chl oro-

t >henvl V ror>ionicacid A ure of 3-(4-brono-
rhenyl) 3- (4- chl or o- phenyl }=2- cyano- pr opi oni ¢ aci d

Btk Fea s arionted B iokonfy S prls R dite s m)
‘dﬁiiahy’lﬁﬁinu Xc&dndrﬁholﬁxehﬁélﬁﬁe co%qmﬁd was mmhw LOBE: mslBe)i
iced water and extracted wt acet at e.

into
B 7 052y e L S e O 230 (AW 50 797 (. e 66

rqt urified over
R L R 0 P et
acetate/petroleumether (1:1) to afford the desired
M@E@ 829, 50%yield). LCMS: (PS-A2) R 3.39
338 86 8Dl 3- ("% Br ono- I>-3i 4-chlfrz-

: otu: fethy) . p3ragole

n1xture of

3- (4- brono- phenyl ) - 3- T‘
(0.25g, 0.74mml) and 1 s
0. 88mmol ) i n di chl or onet hang

hl or o- phenyl ) - propi oni ¢ aci d
natriazole (0, 12g,

N—N
H

By following the procedure described in Example 20 but substituting
dimethylamine for pyrrolidine, the title compound was obtained. LC/MS: (PS-A2)
R, 2.06 [M+H]" 354.01. 'H NMR (Me-d3-OD) & 1.85 (4H, m), 2.87 (4H, m), 3.47
(2H, d), 4.31 (1H, t), 7.30-7.37 (6H, m), 7.54 (2H, d), 7.92 (2H, s).

EXAMPLE 26
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was stirred for 15 mnutes before addition of
nmet hyl am ne (40% solution in water, 0.11m, 1.47mmol)

wa@pabsloe1(483 di met hyl am nopropyl ) - et hyl car bodi i m BeT/GB2004/005464

hydrochl ori de (0.17g, O.88m®pl). The reaction mxture
was stirred for 16 hours, solvent renoved under
reduced pressure and the residue partitioned between
ethyl acetate and IN HC . The organic | ayer was

separ ated, washed wi th saturated sodi um hydrogen
carbonate, brine, dried (MySC*), filtered and
concentrated to yieldec title conpound which was
used in the next step w further purification.
LG Ms: (PS-A2) Rt 3.20 | 53. 95. 8E.

[ 3- (4- Brono- phenyl V3- 4-c - phenyi ypropyl ]
-meiM-amine Q- C| B Under a nitrogen

at nosphere, the crude
3- (4- br ono- phenyl ) - 3- (4-ch \ of o- phenyl ) -

N- net hyl - pr opi onam de was §ooled to 0 OC, Iithium

PR Bl Gy 0 BT ALY,
(o e@Bdehninhe 69 risopkopylarsneg iteinlk vexdpmmxddwastobmingei nerMS 2ms)
Aure Gt add e%@@@%%@% R RET (A
A&S¥d)74a0H, Ryt IV%“ I K/%%méﬁed)’ Tg (Hit (g gani c

| ayer was separa ed I'tered and

E&g&@ﬂgigied t he crude product was purified over
Strata_SCX col utm chromat ography el uting

i annnnl% |n nethanol to

LC/MS: (PS-B3) Rt 3.20
\eyrazol - 4-yl)-phenyl | -
l

pr o- phenyl ) - propyl ] - net hyl

By following the procedure described in Example 20, the title compound was
obtained. LC/MS: (PS-B2) R;2.82 [M+H]" 292.11. 'H NMR (Me-d5-OD) § 2.25
(6H, s), 2.95-3.04 (2H, m), 4.20 (1H, t), 7.16 (1H, t), 7.26-7.33 (6H, m), 7.49 (2H,
d), 7.89 (ZH, s).

EXAMPLE 28

{ 2.2-Bi§-[4-( 1H-pyrazoi-4-yl)-phenvli-ethyl}-dimethyl-amine
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4-(4,4,5,5-tetranmet hyl -1, 3, 2-di oxaborol an-2-yl) -1 H pyr
azole followi ng the procedure set out in Exanple 1 to

w@ows/osties titl e conmpound. LC/ M5 (PS-B3) R12. 6BCT/EBR{)0+/005464

326.00. 1HNWVR (Me-J 3-0D) t72.37-2.47 (2H, m, 2.66
(3H, s), 2.91 (2H, t), 4.05 (IH, t), 7.25-7.34 (6H,

m, 7.54 (2H, d), 7.92 (2H, s), 8.51 (IHbr s - due to
form c acid). EXAMPLE 9

{3-(3.4-Di fluoro-phenyl V3-r4-fl H pyrazol - 4-yl Vphenyl | -
propyU net hyl - am ne 9A.

Iﬁyfféﬁcﬁwlﬁgareeﬂ@deuh&!%eicﬁbéd ﬂ'ﬁxhﬁﬁfe%%@ b ):orh?&%&l% pro

pi-onam de By followng t pr ocedure des
Ehtampqi eL@M$ r(PSthﬂi R: 3. 4E£Mﬁrﬂ] ‘3580 1b (H NNIBMetdst OIS 2.69

gai’h% uor bpiﬁen?lraﬁgll eS| b@b’ﬁ%?g‘&t@f 7.93 @Ha9)-

conpound was obt ai ned. LC/I\/IS (PS-A2) Rt 3.12 [ MtH] +
IEHMALE O®. 3-

, 4-Di fl uor o- phenyl ) - N-net hyl - 3-r4-ri Hpyrazol -4 -vlV

i 1 -phenyi]-ethyl}-methyl-amine

3- (4- Brono- phenyl ) -3-(3, 4-di fl uoro- phenyl ) - N-net hyl - pr
opi onami de was react %ﬁ” i th
4-(4,4,5,5-tetranet hy
azole followi ng the proced
give the title conmpound. LC
341.93. 9C.
/ 3-C3, 4-Di fl uor o- phenyl ) - 3- f &PH- pyr azol - 4-yl Vphenyl | -
pro ryl}-nmethylam neLithi um ghum ni um hydri de was
added to a suspension of 3-(8./4-Dfl uoro-phenyl)-

N- et hyl - 3- [ 4- (| H pyr azol - 4- §1') - phenyl ] - pr opi onani de

2 B Fli ¥R the BEdEhyre E@ch@é’&qg EQM@(& 9! tHé h@@cc% o%lln&' Wap I um

loride 1n diethyl ether ML T

abinined HeE/A1S: TBS-BENB: WS MUHTEB44A . {}mummmmnma 6 e

VR 115%0YHAY, L9 Y, 758 (am, a), 7.50 (am, @), 7.94 (4HL 5).

- di oxabor ol an-2-yl) -1 H pyr
et out in Exanple 1lto
: {PS-A2) R 2.55 [ MtH] +

EXAMPLE 30

Prepared using the same procedure as Example 4 but enantiomers separated by
chiral preparative HPLC using method AG-CP1. LCMS: (FL-C) R; 10.97min,
95.7%ee. "HNMR (Me-ds-OD) & 3.65 (2H, m), 4.30 (1H, t), 7.35-7.40 (6H, m),
7.64 (2H, d), 8.16 (2H, s).
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hours. Upon cooling the reaction was quenched wth
addition of water, basified (2N NaOH) and extracted

wowndos/oetshy| acetate. The organic | ayer was sepPCBGBA)04/005464

dried (MgSC*), filtered antk8concentrated to afford the
desired conmpound. LC/ MS: (PS-A2) Rt 2.15 [ M+H] +
328.06. 1H NWR (Me-J 3-0D) d 2.19-2.29 (2H, m, 2.35
(3H, s), 2.51 (2H, t), 4.00 (IH t), 7.06-7.24 (3H,

m, 7.27 (2H, d), 7.52 (2H, d), 7.92 (2H, s). EXAMPLE
10 (3- -Chloro-pheny -3-\4-(\ H pyrazol-4-yl)-phenyl|

- propyl >- net hyl - am ne ol l owi ng the procedure
described in Exanple 8

3- chl or ophenyl magnesi um brogide, the title conpound
was obtained. LC MS: (PS-B Rt 2. 67 [ M+H] + 326. 00.
IHNVR (Me- 3-0OD) d 2.43-2.50{(2H, m, 2.68 (3H, s),
2.94 (2H5m), 4.13 (IH, t), £ZR4 (IH5M, 7.27-7.36
(3H, m, 7.41 (2H5 d), 7.66y({H, d), 8.50 (2H,

s). Exanpl e 11 3-r4-Chl oro- pHenyI V3-)

Prdphidd I@thaﬁl safhe )6%0\»!@&1@@ ¥4 ﬁxmﬂpl@@b& RAMN M efIcePitated by
foll ow ng Eroce ure described in Exagl e 9A and 9B

bmrals;vmeltarwqﬁﬂ’ g using meghod AfGLCEpH MY ErE3 Ry fhoBREH; de
OB o SR S e PRS00 4

3@(2me1f(m{fs)r OD) d 2.95 (2H, d), 4.53 (IH, t),
7.27 (6H, m), 7.50 (2H, d), 7.91 (2H5 s). EXAMPLE 12

#{M@;o- phenyl V3-r4-fl H pyrazol - 4-yl) - phenyl 1- prop
RNV |

ROBAX RGP onam de

By following the procedure described in Example 12A followed by 12C but
substituting 3-(4-Bromo-phenyl)-3-(4-chloro~phenyl)-propionic acid for Bis-(4-
chloro-phenyl)-acetic acid, the title compound was obtained. LC/MS: (PS-A2) R;
2.53 [IM+H]" 312. "HNMR (Me-d5-OD) 8 4.99 (1H, ), 7.30-7.33 (6H, m), 7.55
(2H, d), 7.86-8.02 (2H, br s).

EXAMPLE 33

1-{2~(4-Chloro-phenyl)-2-[4-(1H-pyrazol-4-yl)-phenyl]-ethyl } -piperazine

37A. st-( 4-chloro-phenyl)-acetaldehyde

o, O,
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NH, B ci Br a A solution of
3-(4-Broni o- phenyl)-3-(4-chl oro- phenyi ) - propi onic

w@eodne(4e3 25g, 0. 74mmol ) and |, r-carbonyl di i m Be®/GiB2004/005464

(0.24qg, 1.47mol) in dichl ®2%net hane was stirred for
45 m nutes before the addition of amonia (2M sol ution
in methanol, 3.68m, 7.36mmol). The reaction m xture
was stirred for 2 hours, solvent renoved under reduced
pressure and residue was purified over flash silica
chromat ography eluting with ethyl acetate/petrol eum

et i B 1 b e R WAoo B fp e

shlarwphegylr}atkmmlain dighlolymatipde @mi)he Thethadiod eaixtird edas

sfrEt BTBeE SRahiRGRP 7 Saiis baR rioser: 2N NAQH 2t g0
ﬁmi E?szrgagmt melpwamseqbama&dﬁ&ﬁedr (Mg304), Exaephad Sdncbuttated to

&1 E}‘ﬂ Bﬁl‘l%%ﬁﬁgé}m V%}ng‘glvgﬁq a‘}ge@j dnfibe next step without further
%m(xﬂcaaeﬁ) e/pise By Bs)’iit(%lézc[Mﬁ![]o pbeoy! ) -

N- et hyI propl onam de, the title conpound was
L ; ) 59.87. 12C

2.4-Bis=(4-chior thyd}-piperazine; Lacarpoxylic acid tert-butyl
Qte;phenyl | - T3r opyl am ne
3- (4- Brono- phenyl ) - 3- (4- chl or o- phenyl ) - propyl am ne was
reacted with 4-(4,4 5, 5-
tetramet hyl -1, 3, 2- di oxabor ol an- 2- yl@m grjs(zol e
foIIovvingthe procedure set out in le 1 to give

the title conpourd. LC Ms: (PS—BS) 54 [MH +
312. 04. 1H NMR_(A 2, , 2.84 (2H,
t), 4.06 (I 7-7 33 (

7.91 (2H, cK):
To a solution of bis-(4-chloro-phenyl)-acetaldehyde (3.74mmol) in methano] under
a nitrogen atmosphere, N-BOC-piperazine (1.05g, 5.61mmol) was added 777, the
reaction mixture was stirred for 1 hour before addition of sodium cyanoborohydride
(0.28g, 4.49mmol). The reaction mixture was stirred for 18 hours, water added
(3ml) and the solvent removed under reduced pressure. The residue was partitioned
between dichloromethane and water, the organic layer was separated, dried
(MgS04), filtered and concentrated. Purified over flash silica chromatography
eluting with ethyl acetate/petroleum ether (3:7) to yield the title compound (0.18g,
11% yield for steps 30A and 30B combined). LC/MS: (PS-A2) R; 2.66 [M-
BOC-+H]" 335.02.

33C. 1-[2.2-Bis-(4-chloro-phenyi)-ethvyl]-piperazine

el »
O3 O

JJ 0, U,
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3-(3,4-D chl oro-phenyl V3-r4-( 'l H
ryrazol - 4-yl)-phenyl | -propyl am neBy foll ow ng the

w@rasecuse described in Exanple 12 but substi t BCT/GB26b4/005464

chl or ophenyl magnesi um br onmid®e f or

3, 4-di chl orophenyl magnesi um brom de, the title
conpound was obtained. LC/Ms: (PS-A2) Rt 2.17 [ MWH] +
345.95. 1H NWR (Me- 3-0D) d 2.39 (2H M, 2.84 (2H, t),
4.07 (IH, t), 7.24-7.31 (4H M5 7.45-7.49 (2H5 m),
7.56 (2H, d)5 7.93 (2H5 s). EXAMPLE 14

? p[§ gefglp g@ 2o h}%@@ly%ﬂig/ﬁ-p ﬂelr_é'zfr%rlacza%ox%hg 9151 Reﬁltwgrl]ester
Avag tte@tcmmh bﬂﬁ& iyéthidl-agatate (atiraeds Benlyfol/p hpey sodiventredioved

bl ool pressite i a MIA RNl Wmpoyad as theHgbaplt 16 7o)

in chl orobenzene (30rr1) was added dr opwi se to a
; Ah i

chI orobenzene (10n1)at ooC, The reaction mxture was
stirred at OOC for 2 hours, ed by addition of
ice then nethyl t-butyl et her d. After stirring
for 1 hour the preci e was col lfectled by filtration
washed with water, e‘?vaﬂ’i'd wat er to
oyield). LC M

(PS-B3) Rt 3.5 B50, 352. 14B.

4- (4-Chl oro-p Al Hpyra /4y l') - pheny
| 1- pi peridi ne 4- (4 Br ono-
rhenyl ) - 4- (4-.chl or o- phenyl) - pi perlkdl ne was reacted
\M{2,3-Bis{4cl@drosptehyl)-ethyl]-piperazine was reacted with 4-(4,4,5,5-

AL R e hpraile
38 : gﬁé Btd'iﬁg@% e ccl»ﬁiéd\zﬁd K@ﬁrs“@s %) 1(1,.4 g’ﬁ%g, Nll:ﬁﬁ]3% 00.

1D (ls- a%-ﬂi))n%3 557-3§§(371‘)I4J!) éé’ﬂ(lfﬁ;)t) 4.10-4.17 (2H, m), 7.39
(2H, d), 7.48 (2H, d), 7.54 (2H, d), 7.70 (2H, d), 8.57 (2H, br ).

EXAMPLE 34

1-{2-(4-Chloro-phenyl)-2-[4-(1H-pyrazol-4-y])-phenyl]-ethvl}-piperidine

O

7

/
N—N
H

By following the procedure described in Example 33A, 33B and 33D but
substituting piperidine for N-BOC-piperazine, the title compound was obtained.
LC/MS: (PS-A2) R, 2.21 [M+H]" 366.09. 'H NMR (Me-d5-OD) & 1.44 (2H, m),
1.53 (4H, m), 2.39-2.57 (4H, m), 2.94-3.09 (2H, m), 4.26 (1H, t), 7.22-7.35 (6H,
m), 7.50 (2H, d), 7.91 (2H, s).
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7.65 (2H3 d), 8.37 (2H, s). EXAMPLE 15
4- (4- Met hoxy- phenyl ) -4-r4- (1 H pyrazol - 4-ylV henv

wo piosesi4dst ie - N By foll owi ng the procedure PerGBRaM05464

in Exanpl e 14 but substitutding chl orobenzene for
anisole, the title conpound was obtained. LC/ M5
(PS-B3) Rt 2.42 [ M+H] + 334.00. 1HNMR (Me- 3-0D) d 2.69
(4H, m, 3.23 (4H3m, 3.76 (3H3 s), 6.90 (2H, d), 7.28
(2H, d)3 7.40 (2H, d), 7.65 (2H, d), 8.53 (2H3 s).
EXAVPLE 16
ﬁ 9¢ 0- phenyl >| - met hyl - 4-[4- (|1 H pyrazol - 4-yl Vphen
-pi perfrdne 16A.

ﬂ%{%g%@{zeﬁanﬂm - eméfo!pﬁem RS- alrém}yl@[, i Begi di ne-1-c

C acrd etnyl este 0O a STTTITINg

y ridine*
(O 289, 0] annDI)ln dlchlorowe hane (10n1) wer e added
triethylamne (0.45m, 3.2muol) | et hyl

chl orof ormate (O. 085n1 0. 88mmol ) The~sreact i on

m xture was stirred fQﬁ 3 hours, dilMted with ethyl
acetate and washed I N HCOL, sat{ur §t edsodi um

hydr ogen car bon i ne. The oryganic | ayer was
separated, drie S filtered ghd concentrated to

afford the titde Conpound §0.29g, MY yield). LCVB:
(PS-A2), Rt 4.02 [MrH + 422, 424. This startlng

@a‘ﬁfﬂ(f‘ l qc%{npflggylsmt% oq)évas react qﬁq (9 %SSC g %e?r yl -1,3,2-

diokdbotlanDyhhighyihzale focl}oezhigah@pmmw ¥t oureh Bydmpe pes i d
ine Under a nitr

Ve g Bt LTS, PRak PR Gy BT 2800 | di ne-

35B. (4-Chloro-phenyl)-[4-(1H-pyrazol-4-v])-phenyll-acetaldehyde

Ci Cl
\‘i\ \‘f
N"N

By following the procedure described in Example 33A but substituting 2,2-Bis-(4-
chioro-phenyl)-ethanol for 2~(4-Chloro-phenyl)-2-[4-(1H-pyrazol-4-yl)-phenyl]-
ethanol, the title compound was obtained. LC/MS: (PS-B3) R; 2.97 [M+H] 294.98.

35C. 4-{4-[2-Azetidin-1-y1-1-(4-chloro-pheny])-ethyl]-phenyl }-1H-pyrazole

N\j
@ @
N—N —N
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1-carboxylic acid ethyl ester (0.28g, 0.66nmmpl) and
['ithium al um num hydride (0.051g) were suspended in

wo edosabipds of uran (5m ) and stirred for 2 hour spCT/E82004/005464

reaction m xture was quench®d with addition of water,
sol vent renoved under reduced pressure, the residue
was partitioned between ethyl acetate and 2N NaOH. The
organi c layer was washed with brine, dried (MSO),
filtered and concentrated to afford the desired
product (0.241g 599%ield). LCMS: (PS-B3) Rt 3.78

Wo"ﬁwﬁéﬁm %ce&ﬁ@ dZs%nbe"cﬁQExamplEA?3? bll_llt replacing bis-(4-chloro-

-C4- oro-p -1 -meth |
Pmﬁcﬂcetald#mfpn@% HBOBiniesrdzgtiervetiaé-Chloro-phenyl)-[4-(1H-
frtalo1 L ATRRRAOR Y hraghryad 2l h R B MR W oD Whs SRS

ne V\ﬁS

u:/Ms 5(95-1339& ey 3380, dHORBAMe-AFOIR) § B 713600 HAZ

e t ure set _qut _in le 1 to
o Phat bt SHBHaLL T ot 4oy BB deto (1B o,
DM@@H%%),7119(211&/%);%3(93{@)8@@1{4& .93 (2H, m, 2.82
(3H, d), 2.97-3.12 4H 3.56-3.59 (2H, m, 7.28
6734(|H ,742(IH dy, 7.49 (IH, d),
%@Eﬁﬁ» 61 (IH, d), 7.75 (I1H d), 8.52 (2H,
? EX% 7 4 h l-4-1r4 _‘ryrazol-4-yIVrhenv
dure described in

Exanple 1but substltut
chl orophenyl ) - 2- phenyl e
4- (4- Chl oro- phenyl ) -4- §
compound was obt ai ned.
304. 1H NWVR (Me-J3-0D) d 2.6
(4H51), 7.18-7.22 (IH, m, 7.82-7.38 (6H, nm, 7.55
(2H, d), 7.93 (2H, s).

Lo |
>Q [
— N D
Q! D
.[} D

pi peridine, the title
PS-A2) Rt 1.88 [ MtH] +
.71 (4H, m, 3.21

N—~N
H

By following the procedure described in Example 5 but replacing 3-
bromobenzylmagnesium bromide and 3,5-dimethyl-4-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-y1)-1H-pyrazole with 4-bromobenzylmagnesium bromide
and 4-(4,4,5,5-tetramethyl-l ,3,2-dioxaborolan—2-yl)-lH-pyrazole, the title
compound was obtained. LC/MS: (PS-B2) R; 2.44 [M+H]* 264.04. 'H NMR (Me-
d3-0D) 8 2.99 (2H, d), 4.13 (1H, 1), 7.10 (2H, d), 7.20-7.38 (5H, m), 7.45 (2H, d),
7.91 (2H, s).

EXAMPLE 37

[4-(5-Methyl-3-trifluoromethyl-1H-pvrazol-4-y1)-phenyl]-acetonitrile

37A. 4-Bromo-5-methyl-1-(tetrahydro-pyran-2-yl)-3-trifluoromethyvi- 1 H-pyrazole

Br

Br Me\(S//CFS
MEWCFS —_——

7 N—N



4- 4-(3 ,5-Di nethyl -1 H pyrazol - 4-v0- phenv

-4-phenyl -pipe ridine By foll ow ng the procedure
waoleasnstaesl i n Exanpl e 1 but substituting 2-(4-PCT/GB2004/005464

chl or ophenyl ) - 2- phenyl et hyl3m ne hydrochl ori de and

4-(4,4,5,5-tetranmethyl -1, 3, 2-

di oxaborol an-2-yl) -l H pyrazole for

4- (4- chl or o- phenyl ) - 4- phenyl - pi peri di ne and

3, 5-di met hyl -4-(4,4,5,5-tetranethyl -[1, 3, 2] di oxaborol a

yl')-1H pyrazole, the titl econpound was obt ai ned.

l'fgjam@utl&f o ﬁgt)onBtG 56 _greﬁlgl B! %Tl’ﬁ:{lo'f?:;}étﬁ%l l}?ﬁ%@@/ﬁ 44}_% 6%@01 d

7 Oww) in 4hl@ga|ﬂorm1§3 1ImBypayridediptobiene tulphonid Rid Mefiohydrate
TR P gL R IPE s o RM Rur o) R RA UG
§Hlspytant (0t8|5nng 923n@11191 t. lﬁqu‘()p’l’us lagldie)d Rep-wite Bytred s The
5 S S b R ST TAER Sush Bye
Bnbved bthddvRdbd& pr&s@) THe &udém&t&‘é wab bhnﬁ@d« byloohfre. 70
[(.ljromgztoggxpgy égo{), ?_lptlr}g w1th70 %%59% F%OtéAg:Z Hirolne)ver eAyfhgegir (g@fisnt to
! 6 EBANRLEMAT* 3
{Qf)ZfM(d Zheéﬁt Ile(()drogL Bﬁﬁe&nly?% (%@f)glg%jllwl—%gﬁ%z%ﬁ 4- y#ﬂ;:_[ pheny? | - et
| - 2

10 ﬁl&ly(}éacﬁﬁhﬁﬁ@ phenyl) acet| c aci d was reacted with
di mrethylam ne foll owi ng the procedure set out in

Exanpl e 8D to give the t|tIe@onpound LC MS: (PS-A2)
Rt 3.40 [ M+H] + 309. 95. 20B.
r2,2-Bi s-(4-chl oro-phenyD gt hvH - di net hyl - am ne By

foI | ow ng the procedure d i bed i n Exanpl e 8E but
substituting 3-(4-Bronophe ) -
Me & CF,

The product of Example 37A, 4-bromo-5-methyl-1-(tetrahydro-pyran-2-yl)-3-
trifluoromethyl-1H-pyrazole, was reacted with 4~(cyanomethylphenyl)boronic acid
(Combi-Blocks, San Diego, USA Cat. No. 2444-001) under the conditions

15  described in Example 1, to give the title compound.

37C. [4-(5-Methyl-3-trifluoromethyl-1 H-pyrazol-4-y))-phenvll-acetonitrile

A

To {4-[5-Methyl-1-(tetrahydro-pyran-2-yl)-3-trifluoromethyl-1H-pyrazol-4-yl}-
phenyl}-acetonitrile (Example 8B) (35mg, 0.1mmol, 1.0 equiv) in ethyl acetate
20  (1ml) was added HCl in ethyl acetate (1ml) and the mixture was stirred for 1 hour.
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3- (4-chl oro-phenyl)-N-nmet hyl -pro rionam de for
2,2-Bi s-(4-chl orophenyl)- N, N-di net hyl -acetam de, the

wo eedseeresrpound was obtai ned. LC MS: (PSB2) Rt PGI/GB2004/005464

[ MFH] + 295.99. 20C. {2-(4-CW oro-phenyl V2-r4-ri H
ryrazol - 4-yl Vphenyl | - et hvU-di net hyl -a m ne

[ 2, 2-Bi s-(4-chl oro-phenyl) ethyl -dinethyl-am ne was
reacted with 4-(4,4,5,5- tetranethyl -

1, 3, 2-di oxaborol an-2-yl)- 1H pyrazole follow ng the
procedure set out in Exanple 1 to give the title

Cf A wérgré}ﬁwe(i ?ﬁi@@%uggd éﬁes% %Eﬂg;ﬁﬂéiagﬁglﬂdWS
puxgﬁedﬁyg@h{nm-phrw)latograﬂw (S gll}ltmgwgﬁ a(ipe4r gsz)dlenEQOGMFD_/E

S o Rt GO P 28R s,

rocedure descrl bed [ n Exarrpl e1 20 but subst ituting

: "y MrH + 312, 07. 1H NVR
ltﬁk&?&hmﬂ%a%i(@%@ﬂéﬁeg%ml I;](ZH dd), 4.18

g 7.27-7.33 (6H, m), 7.54 (2H, d), 7.92 (2H br
pgucpof E TR ende répgted|with benzaldehyde under the

|
e St R B .
Ml)ﬂ-taﬂaotbrﬁmgm-ﬂ{svpanhﬁt-eﬂ pthytgFM-pMnl}étpp?p?hﬁﬁie\xﬂﬁ&Raﬁibe
0 . mn, ...
R A N 0(% ! Egﬁ%ﬁ?&fﬂﬂc@@m@eﬁe cqditions sef
ot in Bxddple BAC té Yive Z- [3-%5 {réittyl-SXriflorditethAH H-@yrazol-468)-
%&enyl]%-phenyl—proxsmminle

2-[4-(5-Methyl-3-trifluoromethyl-1H-pyrazol-4-yl)-phenyl}-3-phenyl-propionitrile
or its 1-tetrahydropyranyl derivative can be reduced according to the method of
Example 6 (and thereafter where necessary deprotected according to the method of
Example 41C) to give 2-[4-(5-methyl-3-trifluoromethyl-1H-pyrazol-4-yl)-phenyl)-
3-phenyl-propylamine.

The product of Example 37B can also be reacted with benzyl magnesium bromide
or phenyl magnesium bromide under the Grignard reaction conditions described in
Example 5 to give (following deprotection by the method of Example 37C)
1-benzyl-2-{4-(5-methyl-3-trifluoromethyl- 1 H-pyrazol-4-yl)-phenyl]-ethylamine
and 2-[4-(S-methyl-3-triftuoromethyl-1H-pyrazol-4-yl)-phenyl]-1-phenyl-

ethylamine respectively.

EXAMPLE 38

Construction of Pyrazole Ring System
38A. Synthesis of 4-(4-Bromo-phenyD-3-methyl-1H-pyrazole
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EXAVPLE 23 {2-f 4- CMor o- phenyl V2-r 4-
H ryrazol - 4-yl Vphenyl 1-et hyl >-nethyl -am ne rS')

wer@pasad3 usi ng the sane procedure as Exanpl e PAT/GBR004/005464

enanti omers separated by chdsral preparative HPLC using
met hod AG CP2. LCMS: (AG CA) Rt 4.51mm 98. 0%e. 1HNWR
(Me-J 3-0D) d 2.75 (3H5 s), 3.79 (2H5 d), 4.51 (IH5
1),7.37-7.43 (4H, m, 7.49 (2H5 d), 7.73 (2H5 d), 8.66
(2H5 s). EXAWVPLE

244- (2-r4-Chl or o- phenyl V2- F4- (| H pyr azol - 4-yl >phenyl 1-
ethyl >-nmorp holine gy follow ng ghe procedure
described in Exanplg 20 but subs{i t uting di methyl am ne
for norpholine, t
LG Ms: (PS-B3) R 05. 1H NI\/R(I\/EJ
3-0D) d 2.50 (4H, m ), 3.60 (4H, t), 4.26
(IH, t), 7.27 (6H, mM¥ 7.49 (2HA¢)-me7.89 (2H, s).

EXAMPLE 25 4-{4-[1-(4Chl oro phgn{l)-2-pyrrolidin-
1-yl-ethyl]-phenyl! -IH pyrazole Ck N N By follow ng

SRS SRI 55 08 ¢ B PR R L T
ot aaddaém NM%MBylfc(ri%SmkE)dnﬁethﬂ &al VB, 864 nfddol, 3Ld5-| NVR
3.47

A T s ST s B T S B

tidtthe ﬁ%uluEQ(M s aﬁsstﬁlﬁed ifh -e@ﬁilcﬂ I’(D.’fﬂh?ﬂmll V@&ﬁé‘na(Bhéﬁtmg
razol - - - et hyl >-i sopropyl - an neBy

%ﬁﬁaaw hzgdr%tﬁ & mﬂéa aPE b deATiBLYas Alded andhe mpgus as

SieHRSHth kettuxTor 15 WRENYTHR bR ENt warelréﬁwee%ha%&iﬁed biR&ure

title conpound was obtained. LC/ Ms: (PS

and the solid was triturated with dichloromethane to afford the title compound,

2.24g (40%); LCMS (PS-A) R 2.87 min [M+H]" 238. Further material could be

isolated from the mother liquor.

38B. Conversion of 4-(4-Bromo-phenyl)-3-methyl-1H-pyrazole to compounds of

the Formula (1)
@) 4-(4-Bromo-phenyl)-3-methyl- 1H-pyrazole can be protected at the

1-position of the pyrazole ring by formation of the tetrahydropyranyl (THP)
derivative by following the procedure set out in Example 38A. A Grignard reagent
can then be prepared from the bromo-phenyl moiety by treating the protected
derivative with magnesium in an ether solvent in standard fashion (see J. March,
Advanced Organic Chemistry, 4™ Edition, 1992, John Wiley, New York, pages
622-625). The Grignard reagent can be reacted with nitrostyrene (the nitrostyrene
having been prepared by a standard method such as the method described in
Organic Syntheses, Collective Volume 1, page 413) and the resulting nitroethyl
compound reduced to give 2-{4-[3-methyl-1-(tetrahydro-pyran-2-yl)-1H-pyrazol-4-
yl}-phenyl}-2-phenyl-ethylamine. Removal of the tetrahydropyranyl group using
the method of Example 8C gives 2-{4-[3-methyl-1H-pyrazol-4-yl]-phenyl}-2-
phenyl-ethylamine.



Rt 2.10 [ MrH + 340. 1HNMR (Me-J 3-0D) d 1.31 (6H3 d),
3.38-3.45 (IH5 m, 3.65-3.74 (2H, m, 4.39 (IH br

WO 2005061363 (6H, m), 7.59 (2H5 d), 7.94 (2H, s).PEXKABRME005464
27 Dinmethyl- (2-phen g |-2136[ 4- (| Hp grazol - 4- gD phenv
-ethyl) -amne By followi ng the procedure described in
Exanpl e 20, the title conpound was obtained. LC/ VS :
(PS-B2) Rt 2.82 [ MrH + 292. 11. 1H NWR (Me- 3-0D) d
2.25 (6H5 S)5 2.95-3.04 (2H M5 4.20 (IH 51)5 7.16
(IH t), 7.26-7.33 (6H5 m, 7.49 (2H d), 7.89 (2H5 s).
??AZ & Sl?rrgleo é:&mpo?nélzoglExample 3_86 cg%)t;f fonvelﬁed i ‘a)l tpou?ds of
theitoraya €bin| veign ée B gy mmwaem@mmmwmch lammmdeo

L L e
By Bcti@Hf tlt) compod®] ¢l Bfample, 38A @8h [34(4-chiljro-pHeryTangidb)-

5 Pomgl it o soitob P 6 wndorpatindivmy exatoisgiione
bendiMicBy of 1;hb b@)ﬁ/ldﬂ@:nbbﬂ?m@;@ﬁﬂd \Legersl@902,ivoRd, NB. BX pp18es-
S b U B R8Ty St i
&eﬂﬂdg(ZH d), 4.34 (IH, t), 7.36 (4H, d)5 7.59 (4H,
d), 7.94 (4H s). EXAMWPLE 30

2 5 ro-plienyl")-2-r4- H
|') - phenvP-et hyl amme (R) Prepared using the

10 rocedure as anpl.e..4 but enantioners separated
AR B Re pRICRTARES usi ng method AG CPl. LCMS:
(FL-©) Rt 10.97mm

C\%N

@
—N

Iz

By following the procedure set out in Example 1 but using 3-bromophenyl-
acetonitrile instead of 2-(4-chlorophenyl)-2-phenylethylamine, the title compound
was obtained. LCMS (PS-A) 2.35 min [M+H]" 184,

15  3-(1H-Pyrazoi-4-yl)-phenyl]-acetonitrile can be used as an intermediate in the
preparation of compounds of the formula (I), for example by means of an aldehyde
condensation reaction as described in Example 2 or a Grignard reaction as

described in Example 5.

EXAMPLE 40

20  2~(4-Chloro-phenyl)-N-methyl-2-[4-(1H-pyrazol~-4-yl)-phenyl]-acetamide
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WEXABBEEBL 2- 4 Chl oro-r henyl

95. 7%e. 1H NMR (Me- 3-OD) d 3.65 (2H, m), 4.30 (IH,
t), 7.35-7.40 (6H5m), 7.64 (2H, d), 8.16 (2H, s).

2-r4- (I Hryrazol -4-yl)-phemyl | - et hyl am ne (S)Prepared
usi ng the sanme procedure as Exanple 4 but enantioners
separated by chiral preparative HPLC using nethod

AG CPl . LCMS: (FL-C R 9.63min, 100%e. 1H NWVR ( Me-
3-0D) d 3.66 (2H, m, 4.30 (IH, t), 7.35-7.40 (6H, m,
7.64 (2H, d), 8.15 (2H, s). EXAMPLE 32

2- (4- Chl or o- phenyl V2-¢i4- H-pyrazol 4-v P-phen. v
-acetam de By follow ng
Exanpl e 12A fol | owed by

ic acid, the title
PS-A2) Rt 2.53 [ MtH] +
(IH, s), 7.30-7.33
82 (2H, brs). EXAMPLE 33

for Bis-(4- chloro-phenyl)-
conmpound was obtai ned. LC/ Mk
312. 1HNWR (Me-J 3-0D) d 4.
(6H5M), 7.55 (2H, d), 7.86-&
| -{2-(4-Chl or o- phenv
-2-r4- (| H-pyrazol 4-yl) - pheHyI] et hyl >- pi pera2| ne 37A

e L e R R e T

(a‘ufbsﬁﬁ:nﬂn@]&-$4= B-ﬁomcs‘rbﬂldm_‘yg Mﬁhwrd-pﬁéd?@%bplbmc acid for Bis~(4-
i.chl thane g?l reacti on mxture was
POr 1-34556 Af awff ’QP’&’P orgrpthyf pmppsy, the titls geppound was
Bibthined em/h@d\kﬁsla&j R@ﬁ@ﬂ 1&%@3%6 a’fiﬂNMi@(Mé.g?-Ebm 8 2HRGH,

was separated, dried filtered an
@oﬁ@ér(ﬂ]’la’l’réd h25-48% fﬁHj 1)h3 537651 62 onp P02 Ltristh was

used in the next step without further purification.

ESANBLE BS-B3) Rt 3.62 [MrH + 262. 91.

N-Methyl-2.2-bis-[4-(1H-pyrazol-4-y])-phenyl]-acetamide

By following the procedure described in Example 40, the title compound was
obtained. LC/MS (PS-A2): R;2.19 [M+H]" 358. 'H NMR (Me-d3-OD) & 2.80 (3H,
s), 4.95, (1H, br s), 7.32 (4H, d), 7.56 (4H, d), 7.98 (4H, br s)

EXAMPLE 42

{2-(4-Chloro-phenyl)-2-[4-(1H-pyrazol-4-v1)}-phenyll-ethyl} -methyl-amine

PCT/GB2004/005464
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33B.
4-[ 2, 2-Bi s-(4-chl oro- phenyl ') -ethyl]-pi perazine-1-carb

wozgsioe4aci d tert-butyl ester oU Il To a sol utiPOT/GiB2004/005464

bi s- (4-chl or o- phenyl ) - acet &38dehyde (3. 74nmol) in

met hanol under a nitrogen atnosphere, N-BOC-pi perazine
(1.05g, 5.61mmvol) was added ???, the reaction m xture
was stirred for 1hour before addition of sodium
cyanobor ohydri de (0.28g, 4.49mvl). The reaction

m xture was stirred for 18 hours, water added (3m)

am.1tfb_ear&%@eﬁylz.fgmﬁ%%ﬁgeehaﬁ&d_uced pressure. The
resi due was partitione etween di chlgpy omet hane and
wat er, the organic |ayer was separat €d, Hried (MsS™) ,
filtered and cgnCyntrated. Puri fd 0 N ash silica

chr omat ogr aph dting with eth et at e/ petrol eum
ether (3:7) %o yield the titl& corpound (0.18g, 11%

W hfoh Eﬁé@%@@@%@@, 88 8hmohy th Mty ldatnd @ omi,
33% Dy YoBine-iC4thehdlo? i dnkeely wps Birtesilat Tmmﬁemamm undler an
b R L P
edstiypt wacpdréficd dvsaflash atliealcludiny with dichlbroneetiiane sodthiol:
R AT IR S T ke

sdMe B2 Dérificatibirio Pt laPhoonfenyt \WRBANIEX column eluting with

") -ethyl >-pipera2ine | | .

et ?Q-féﬂ%fﬁ‘é%y YPBOHA Ehpethanal geMerthedesived modwrs. hadMS:
g vt iAaf 43, 5, 5-

t(ﬁr a)qngt hylmll, , 2- di oxabor ol an-2-yl) -1 H pyrazol e

foll ow ng the procedure set out in Exanple 1 to give

428, 4-BromerphenyD-2 slque-phenyd)-ethul]-myet yl-grming M H] +

326.00. 1H NVR (Me- 3-0OD) d 3.55-3. 68C‘8H, m, 3.74

(IH 1), 4.10-4.17 (2H, m, 7.39

s
H
N
o= ot
Br Br

Aluminium chloride (278mg, 2.087mmol) was added portionwise to a stirred

solution of 1-(4-Bromo-phenyl)-2-methylamino-ethanol (160mg, 0.696mmol) in
chlorobenzene (3ml) and the reaction mixture stirred at room temperature for 17
hours. Water (2ml) was added dropwise and the reaction mixture was then
partitioned between dichloromethane (100ml) and saturated NaHCO; (30ml). The
organic layer was dried (MgSQ,), filtered and concentrated under reduced pressure.
The crude product was then purified by Phenomenex_Strata_SCX column
chromatography eluting with methanol followed by 2N ammonia in methanol to
afford the desired product. LC/MS: (PS-B3) R; 3.58 [M+H]* 324.
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(2H5 d), 7.48 (2H d), 7.54 (2H, d), 7.70 (2H5 d), 8.57
(2H, br s). EXAMPLE 34 |-(2-f4-Chloro-phenyl V2-r4- (I H

WO 200a0614631- v - phenv -ethyl >-piperidiiie By fol POWGBZ004/005464

the procedure described i niBxanpl e 33A, 33B and 33D

but substituting piperidine for N BOC-pi perazine, the

title conpound was obtained. LOM: (PS-A2) R 2.21

[ MPFH] + 366.09. 1H NVR (Me-Cf3-OD) d 1.44 (2H5m), 1.53

(4H, m, 2.39-2.57 (4H, m, 2.94-3.09 (2H, m, 4.26

(|H51) 722735(6H3n) 7.50 (2H5 d), 7.91 (2H,
ok .

reacted with 4
di oxabor ol an- 24y
set out in Exanple

Mr/azol e follo i ngH t he procedure

to4gi ve the tiztwe, conpound.
LC M5 (PS-A2) R 0
f 4- Chl or o- phenyl) - -y phenyl | -acet al de

hyde C Ck By follo g the pr ocedur eAdescribed in
Exanpl e 33A but subskituting 2, 2-Bi
chl or o- phenyl ) - et hanol for N—N

2- (4-Chl oro-phenyl )-2-[4- (] H pyr azorl- 4-yl) - phenyl ] -

@t sohmioh pf [2H@-Rriomloephenytp2iihdhlvmsphehyipbthel)-mdiiNEmine (6.1g,

25 ?hb%ﬁ%olitﬁ (%ﬁgg ﬁ[t?%-aweﬂ}y %ﬁ %P)&%Brolana-yl) -1H-pyrazole (5.3g,

ehemuinet) b.nd K;Pmne(mov hd, 48 pamaglueetﬁ&wl tmmgvmaﬂaﬁome
& ocedure describ in Example 33B b repl acin

1omply tRIHERs éwé)rﬂm)watea&bk i By BwEsthiyith nirogen fo7 2
hh&&z; Bis@ﬁft%‘c}‘ﬁﬂm%ﬂlﬁb)é]ﬁl'a@mnc(bp(‘lF?g‘rﬁ?)d 3mbids) (vwweh%a@éd-

) - phenyl ] ~acetal dé tgde and azetidine, thet
pinaetionasixgue pengedjwith nitrogen for a further 2 minutes. The nnxture

was then heated to 80°C, under nitrogen for a period of 17 hours. The solvents were

removed and the residue was partitioned between ethyl acetate and 2N NaOH. The
aqueous layer was extracted with ethyl acetate and the combined organic layers
were washed with brine, dried (MgSO4) and concentrated under reduced pressure,
The crude reaction mixture was purified by column chromatography (Si0,), eluting
with dichloromethane: methanol: acetic acid: water (90:18:3:2) to afford the title
compound (3.6g); LCMS (PS-A2) Rt 2.08 min [M-+H]" 312.

EXAMPLE 43
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LCVS: (PS-B3) Rt 2.99 [ M+H + 338.09. 1H NMR (M OD) d
3.57-3.60 (IH, n), 3.63-3.70 (2H, m), 3.71-3.77 (IH,

wWOoRsA6E3 (2H, m), 4.14 (2H3 nm), 4.40 (I H, t),PTT/EB2004/005464

(4H, br s), 7.49 (2H5 d), %073 (2H3 d), 8.69 (2H, br
s). EXAMPLE 36

| - Phenyl -2-r4-fl Ht?yrazol -4-yl)-phenyl | -et hyl am ne By
foll owi ng the procedure described in Exanple 5 but

repl aci ng 3- bronobenzyl magnesi um brom de and
3,5-dinmethyl-4-(4,4,5,5- tetranethyl

Bl f&l%ﬁ %%m%%@@degc ell ik ﬁﬁﬂl&@t&%ﬂu&ﬂ to 42C but

4-br ono enzy ITH nesi um orom

&ut(sfdtunnﬁmsﬂw btm@nf@t tthylamir®, the dile vabipuod avas Bbigingd. |LIE/ uis:

T R S e PR ST

d)35-34313H( hdj4. zs)(1H7t),m3cq-2Hs (ﬂl,,m)ﬁz@(:z?ﬂ 38, 1.8342H7%).
7,45 (2H3 d), 7.91 (2H3 s). EXAMPLE

%@Myl 3-trifluoronethyl -
-4-yl ) phenyl ]-acetonitrile 37A
2RI D2

1H—pyrazo|e Nb CF cl' N- NTo a sol ution of

4- brono-5-net hyl - 3-tri uronethyI-IFprrazoIe
(1.4956. 2nmol , 1. Cequi ; orn1(3|n1) was added
p-tol uene sul phoni ¢ acid no‘thH e (118ng, 0.62mMoD
O lequiv). The sol ution Fﬁﬂ to QOC and

3,4-di hydro- 2Hryran (0.8 9.3mmol, 1.5equiv) was
I Nt The m xture was
perature for 1 hour and the
educed pressure. The

allowed to warmto roomte
sol vents were renoved unde
crude m xture was purifiedyb

By following the procedures described in Examples 42A through to 42C but
substituting methylamine for imidazole, the title compound was obtained. LC/MS:
(PS-B3) R;2.73 [M+H]" 349. 'H NMR (de-DMSO) 8§ 4.60 (1H, 1), 4.95 (2H, d),
7.32 (2H, d), 7.42 (4H, s), 7.53-7.60 (3H, m), 7.70 (1H, s), 8.05 (2H, s), 9.0 (1H, s).

EXAMPLE 45

Br

By following the procedure described in Example 42B but substituting
chlorobenzene for diphenyl ether and employing nitrobenzene as solvent, the title
compound was obtained. LC/MS: (PS-A2) R; 2.54 [M+H]" 382.
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chromat ography (SiQ2), eluting with 0->25%
Et OAc-petrol over a linear gradient to afford the

wo 2doseeesrpound 1.4 g (59%, LCMS (PS-A) R 3. FCT/GBR004/005464

[ MPH + 314. 37B. j4-1 141
5-Met hyl -1 - (tetrahvdro-pyran-2-yl V3-trifluoronethyl-IH
-pyrazol -4-yl]- phenyl) -acetonitrile The product of
Exanpl e 37A,

4- br ono- 5- net hyl -1 - (t etrahydr o- pyran-2-yl) - 3-
trlfluoronethyl-lFprrazoIe was reacted mnth

' lﬁ? ; aﬁﬂﬂe

g \O
descrlbed in Exanple 1, to giv%;;fe title conpound

37C.
r4-(5- Met hyl
]-acetonitrile
1- (tetrahydro-
1H pyrazol -4-y
(35nmg, O |l mol, 1. -qU|v) in ethyl
added HC in ethyl ¢ m xture was
stirred for 1 hour.JThe solvents were fenoved under
reduced pressure arffl the title conpodnyl was purified
by col um chromat ography (SiQ2) elutifiny with a |inear
radient (0->30% ethyl acetate-petrol) 16 ng (609 ;
rilopis thy prcedurgdespiibed]inErpmplo 42C bgmbstmw}ga[aa(h on

B

244- pfrdmexppbmbteﬂnﬂ mmpar@nam mmcomqaomhwammam

BERES (PSSR, 408 R R R SRR BB P A B S ©

@1, d-4t38i (LM ese@lly td), FHRYI82R7:34-340 (cPhanyi.ér Gip h)e y

% gro ionitrile which can be deprotected by renoval
J?ktrahydropyranyl group under the conditions set

out in Exanple 37C to give

BXMUHIRE gt hyl -3-trifluoronethyl -1 H ryrazol -4-yl)-

phenyl ] - 3- phenyl -propionitrile.

Ztrifluoronethyl-
Q_{4-[5-Methyl -0
HN- 2- yI) 3-trifl

pyrazol - 4-yl >- phenyl

hyl -
: (Exanple 8B)
atate (Im) was

By following the procedure described in Example 42B but substituting
chlorobenzene for anisole, the title compound was obtained as a mixture of
regioisomers (ca 4:1) with the corresponding ortho-methoxy analogue. LC/MS:
(PS-B3) R, 3.24 [M+H]" 320.
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2-[4-(5-Methyl -3-trifluoronmelhyl-IH pyrazol-4-yl)-phen
yl]-3-phenyl -propionitrile or its 1-tetrahydropyranyl

walesoswetssye can be reduced according to the nmepddBod04/005464

Exanple 6 (and thereafter were necessary deprotected
according to the nethod of Exanple 41C) to give
2-[4-(5-nmethyl -3-trifluoronethyl-IH pyrazol -4-yl)-
rhenyl]- 3-phenyl -propylam ne. The product of Exanple
37B can al so be reacted with benzyl nmagnesi um brom de
or phenyl magnesi um brom de under the Gi gnard
4ERIDI(PBr&ABFhEA NS (AR EbkREEkN ét ie 9i Ve

ol Tow ng deprotection by e rre arrple 370
| - benzyl - 2-[ 4- ( 5- et hyl -3-tl‘/i f 1 uor onet hyI - H-pyrazol 4
—et hyl am ne

and2- [ 4- (B7fjet hyl - 3-tri f 1 gorpnet hyl - | H- pyrazolxg-yl)-p
henyl ] - | - pienyl et hyl.am nerg pect i vely .. EXAMR 38
Construgtibn f Pyrazole Ri jg Jystem 38A Synt hesi,s of
4-14- - phenyl) - 3- ny - azol e N

pheny| aceton% ’ , 2305 [, |
(Acros Organics 34216) was added N, N-di &et hyl f or mam de

@U@Eb*whn?g:@,%bm@tx%s@hded%ag B}I&l ofé%ﬁ@-ﬁ%h-}f:ﬁg@@%-@-

m xture was to 90 ours.
ssthpenphenyBrashylmethikianaine (and és regaisanan(1iBg) 48G9mmo) in

AP Tank P20 & M b Pl o T
adsledhozediundeerednotdiprasswa sndidatede produaivwaspufified Bbflash
PR gpeny ATHENUB Y e RN o/ TRl me

duaﬁbam 55:00) mcctsa oafnfp@ﬁtﬂi s hlﬁ: debﬁréd%m?g@é’fﬁ@tﬁ 54Em@4Uhe
PS-A) R 238. Furt her

Rk gt TS aREIobE 3 SOrAEETRDAY Hhbindsehsretier st for 3

days. Removal of the solvent under reduced pressure afforded the title compound as
the HCI salt. LC/MS: (PS-B3) Ry 3.21 [M+H]™ 320.

46C. {2-(4-Methoxy-phenyl)-2-[4-(1H-pyrazol-4-yl)-phenyl}-ethyl}-methyl-amine

2

N—N

By following the procedure described in example 42C but substituting [2-(4-
Bromo-phenyl)-2-(4-chloro-phenyl)-ethyl]-methyl-amine for [2-(4-Bromo-phenyl)-
2-(4-methoxy-phenyl)-ethyl]-methyl-amine, the title compound was obtained.
LC/MS: (PS-B3) R; 2.52 [M+H]" 308. "H NMR (Me-d3-OD)  2.75 (3H, s), 3.75
(2H, dd), 3.80 (3H, s), 4.38 (1H, 1), 6.95 (2H, d), 7.32 (2H, d), 7.45 (2H, d), 7.70
(2H, d), 8.52 (2H, s).
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38B. Conversion of 4-(4-Brono-ph
enyl )-3-nethyl -1 H pyrazol e to conpounds of the Fornul a

W@ 005064631- (4- Brorrto-pheny )-3-net hyl -1 H pyr aeol/eBe@n/ 005464

be protected at the 1-posit43on of the pyrazole ring by
formati on of the tetrahydropyranyl (THP) derivative by
follow ng the procedure set out in Exanple 38A. A
Grignard reagent can then be prepared fromthe
br ono- phenyl noiety by treating the protected
derivative wth nmagnesiumin an ether solvent in
sikang@arqf ashi on (see J. March, Advanced Organic
Chem siry, 4th Edition, 1992, John WIley, New York,
PRARSE {O2L(Htedn- DI ALGRYRRL, gg ﬁ§
v_\n't‘?ﬁrjh %gstyrle%%yﬁeh%?tﬁrzgst(ggene ﬁgsﬁ%&eﬁ i
puBsar ed by a standard method such as the nethod
descrl bed [ n Organl C Synt heses Col | ective Vol une 1,
QPY- 1 g ‘ iyl conpound

reduced to glve ‘
2- {4 [ 3- nethyl-l\%jetrahydro pyran- 2- yI -1 H pyrazol - 4-
al’ of the
tetrahydropyrany gyoup usi ng the met of Exanple 8C
gives 2-{4-[3-
phenyl - et hyl am ne:
38A can be copyer

in which the dup A contains a ) 'I\Ibﬂ]WhIChIS
attached Eo thesgroup E. The intrlodygti on of a
ni trogen E&bntai ni ng entity canBbe acconpl i shed by

BSRRaEhtieg” Bl b P RO oS RyP Vst Soal i pselution
ae2d41Bbiho puEns)-24- ﬁfeth@ﬂyi nenpgle lﬁ'g]l-tﬁéfhﬂaérﬁhé’ &0dmg,
am natjon _conditi ons of escribed in

&P GamPb e ficklosomssrms G 0 9; e amatmogthega¥ nitwges The
feat ARy whERNRY t9%vatel'® rbork %e@&f&i@ ARDARY btirred for a

protecting group by standard meth
further hour. The mixture was poured on to ice and then diluted with

dichloromethane and saturated NaHCO3 solution. The organic layer was dried
(MgS0y), filtered and concentrated to afford the desired product. LC/MS: (PS-B3)
R;2.76 [M-+H]" 306.

47B. [2-(4-Bromo-phenyl)-2-(4-hydroxy-phenyl)-ethyl]-methyl-carbamic acid tert-

butyl ester
OH
A o
Y
0
Br

BOC,0 (269mg, 1.23mmol) was added to a solution of 4-[1-(4-Bromo-phenyl)-2-
methylamino-ethyl]-phenol (360mg, 1.18mmol) in dichloromethane (20ml). After

stirring at room temperature for 16 hours the solvent was removed under reduced

pressure and the crude product was purified by column chromatography (SiO,),
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EXAMPLE 39 r3-fl H Pyrazol - 4-yl Vphenvn-acetonitrile By
follow ng the procedure set out in Exanple 1 but using

w@2emsosmphenyl acetonitril e instead of PCT/GB2004/005464

2- (4-chl or ophenyl ) - 2- phenyl#t hyl ami ne, the title
conpound was obtained. LCVM5 (PS-A) 2.35 mn [ MtH] +
184. 3-(I H Pyrazol -4-yl)-phenyl]-acetonitrile can be
used as an internediate in the preparation of
conmpounds of the formula (1), for exanple by neans of
an al dehyde condensation reaction as described in

%ﬁ%@ gt_hw ﬁﬁ/g@éa%m HRAELAN yRE HEREE LRSS A

RCOAS CRLoA)RBESMNAE #86.hy| - 2- [ 4-f | H pyr azol - 4-y| >- phe
nv P-acetan1deO By follomnng the procedure descri bed

sheny , QY2 -ueth
for Bis-(4- chloro- phenyl) ag c acid and annDnla for
methyl amine, the title conpiﬁﬁb was obtalnedj;b V5

79

(PS-A2): RU2.64 [ MrH 326. HNAR (Me- 3-QD)
(3R, s), ’ 06-7.35 (6H, m k7. 55-7.57
(2H, m PLE 41 _N-Met hyl - 4, 2- bi s-
4- (1H py %1ab%deN ;

A solution of [2-(4-Bromo-phenyl)-2-(4-hydroxy-phenyl)-ethyl]-methyl-carbamic
acid tert-butyl ester (125mg, 0.31mmol), 2-chloropyrazine (35.2mg, 0.3 1mmol) and
K,CO; (213mg, 1.54mmol) in dimethylformamide (8ml) was heated to 100°C for
17 hours. Upon cooling, the solvent was removed under reduced pressure and the
residue was partitioned between ethy! acetate and saturated NaHCOj; solution. The
organic layer was dried (MgSOy), filtered and concentrated. The crude product was
then treated with saturated HCl in diethyl ether (15ml) and stirred at room
temperature for 72 hours. The solvent was then removed under reduced pressure
and the crude product was purified by Phenomenex_Strata SCX column
chromatography eluting with methanol followed by 2N ammonia in methanol to
afford the desired product (82mg). LC/MS: (PS-B3) R; 3.17 [M+H]* 384.

47D Methyl-{2-[4-(pyrazin-2-yloxy)-phenyl]-2-[4-(1H-pyrazol-4-yl)-phenvll-
ethyl}-amine

N
o T ¢
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W@ 2005061463 (4H5 d),

obtained. LC/ M5 (PS-A2): Rt 2.19 [ MtH + 358. 1HNMR
(Me-J3-0D) 2.80 (3H, s), 4.95, (IH5br s), 7.32 (4H,

(2-f4-Chl oro- phenv-2-[ 4- (| Hs5pyrazol -4-v -t

hen. yl | - et hvU- net hyl - am ne42A. 1- (4- Br ono- phenyl V2- et h
yl ammo- et hanol 0 Br = Br A solution of 2-(4-brono
rhenyl)-oxirane (0.5g, 2.51mmol) in nethylam ne
(6.6m, 33%Dby volune in ethanol, 25.12mmvl) was
stirred at roomtenperature under an atnosphere of

Bl a5 6ARe itk R0k dRHES hBRaRRlo YR QTR A"

vacuo and the residue was purl over
@Ircernqn-n@enwl)t%(@h@npwhm@tﬁb}dbmethei-ammo ffor {2e(dtBromaeihenyl)-

?ﬂg'?%% %g 9‘3’1 %h&?y J:e i h%{hSzl-mﬁle dgs; lg gorﬁ%orﬁﬁg \Was g as

|1 C aCI purlf calon
BhieinodrdrEMSS(RSHBA) RIE [DOHIITE 72! 1 NMR Mé—ﬁg-@ﬂ) laanxo)l (3H,

S oA @l i RS 1.5 (5L 45 DS, 256 b 5
(ﬁ{% EID(TEE, B)) 8 ALIOHL,-s3- &434(11;j1?0r o- phenyl Vet hyl 1- net hyl

-amine Br Br Al umi niumchlori (278ng, 2.087mmol) was

ionwise to a stirred sol ution of
ﬁ%ﬁﬁ%-phenyl) 2- met hyl am no- et hanol (160ng,
9 h 3 he .reacti on
Hoheiyli-ethylgamin hours.

at ed NaHCC>3 (3om . The organl c
| ayer was dried F CU),filtered an cc,bnc%ntrat ed
under reducre u\r\e-__._.» N
BJ" T
Br

BOC,0 (1.90g, 8.69mmol) was added to a solution of 1-(4-Bromo-phenyl)-2-
methylamino-ethanol (2.00g, 8.69mmol) in dichloromethane (20ml). After stirring

(100rr1) and sat u;

at room temperature for 16 hours the solvent was removed under reduced pressure
and the crude product was purified by column chromatography (SiO,), eluting with
ethyl acetate/petroleum ether (1:4) to yield the desired product (2.1 g). LC/MS: (PS-
B3) R, 3.16 [M+H]" 330.

48B [2-(4-Bromo-phenyl)-2-phenoxy-ethyll-methyl-amine

« v QL ~

L
O T oMY T oM

Diethyl azodicarboxylate (358ul, 2.27mmol) was added dropwise to a solution of

[2-(4-Bromo-phenyl)-2-hydroxy-ethyll-methyl-carbamic acid tert-butyl ester
(500mg, 1.51mmol), triphenylphosphine (596mg, 2.27mmol) and phenol (285mg,
3.03mmol) in tetrahydrofuran (10ml) and the reaction mixture stirred at room
temperature, under an atmosphere of nitrogen, for 17 hours. The solvent was then

removed under reduced pressure and the residue was partitioned between ethyl

7.98 (4H, br s) EXAMPLE 42 PCT/GB2004/005464
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The crude product was then purified by
Phenonenex_Strata_SCX col uim chronmat ography el uting

wordls/oeeshanol fol l owed by 2N amoni a i n net harot/GBe004/005464

afford the desired product 146LC/ M5: (PS-B3) Rt 3.58

[ MPH] + 324.42C, (2-r4-Chloro-phenyl)-2-r4-fl H

ryrazol -4-yl)-phenv -ethyl>-niethyl-ainine CI A

sol ution of

[ 2- (4- Brono- phenyl ) -2-(4-chl or o- phenyl ) - et hyl ] - net hyl -

am ne (6.1g, 13.716mmol), 4-(4,4

4 Autfin0¥ ) ol e

ﬁ"’@e O B B Y sk ar
@nd qoncgyayed. qﬁ@d@diroqlmw&mn purlﬂedévvr@ol@ﬁms m )

?nﬂ}gt&?@gﬁﬂé{ iS}O%nél)m 1&?&*% gg tI If:l?m g&gtn l(ﬁ 0 yleld the
(nleTﬁan@ate;B%ptcﬁecmmmphmd wiligh dvaa thzknlshﬂed Bachiveated

N TN AT PR Y

f'ednceﬂ pmsmre dffofded theltitie cSmpdhing as tHeHCTItsalt VIR et R & Lbn

t he resi,due artl i oned bet n ethyl acetate
B reRrbe St SR Bk ey etPe st meipiel

eﬂlbﬁfbd B QN&hﬁncﬁﬁujmtd(ij@h&gH’@ffdﬁg%& %»1@ agsmea k&wt@tra% ttl’{&gﬁ& base
she rie and concentrated under
PRaEE M BT et BRI WP act i on i xtur e vias
pur i f| ed by colum chromatography (SiG ), eluting
W8C Wediyt-HD-pheoRy el HARtHAROYT)-rACBI-GhATiadindrat er
(90:18:3:2) to afford the title conpound (3.6q); LCMS
(PS-A2) R 2.08 mn [ MtH 312. MPLE 43
{2-(4-Chloro-rhen -[4-d H zol - 4-yl) - pheny
-ethyl)-ethyl - '@(ZEBy following the procedures
described in Exarrploes 42A throug thb 42C but
substituting methyl api He for et amine, the title
conpound was obt ai LC/ VB ( A2) Rt 2.11 [ M+Hf
326. 1HNMR (Me- 3- d 1.15 (3H51),2.83 (2H, q),

/

N—-N
H

Br

By following the procedure described in Example 42C, buf substituting [2-(4-
Bromo-phenyl)-2-(4-chloro-phenyl)-ethyl]-methyl-amine for [2-(4-Bromo-phenyl)-
2-phenoxy-ethyl]-methyl-amine, the title compound was obtained. LC/MS: (PS-B3)
R 2.73 [M-PhO+H]" 200. '"H NMR (Me-dg-OD) 82.50 (3H, s), 2.90 (1H, dd), 3.15
(1H, dd), 5.40 (1H, dd), 6.85 (1H, t), 6.90 (2H, d), 7.18 (2H, t), 7.40 (2H, d), 7.55
(2H, d), 7.93 (2H, s).

EXAMPLE 49

2-{(4-Chloro-phenyD-[4-(1H-pyrazol-4-y1)-phenyll-methoxy-ethylamine

49A. (4-Bromo-phenyl)-(4-chloro-phenyl)-methanol

[o] OH
ﬁ“ —
Br Br Cl
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3.35-3.43 (2H, n), 4.25 (IH5 1), 7.30-7.48 (6H ),
7.57 (2H d)5 7.95 (2H, s). EXANVPLE 44 4-(4-

W@ 2006461363 or 0- phenyl ) - 2-iniidazol - 1-yl-ethv -poEGBR004/005464

>-1H pyrazole V N N By foldfiowi ng the procedures
descri bed in Exanples 42A through to 42C but
substituting nmethylamne for imdazole, the title
conmpound was obtained. LC/MS: (PS-B3) Rt 2.73 [ MkH] +
349. 1HNWR ( 6-DMSO) d 4.60 (IH5 1),4.95 (2H5 d),
7.32 (2H, d), 7.42 (4H, s), 7.53-7.60 (3H m, 7.70

ﬁjdﬂléoﬁknylﬁra%s(%oﬁﬁde @2. §7:41, ivBsobution mgﬂﬂé) was
ﬂldcbﬁ elﬁ mmhgvlpwgf f-brqmabenapidghyile-(3.0g) NigHamypol) inet hv U- a
Py il opt) ot 0°G, undgr an atmosphee of itmaon. The seapton,
mixtuieves Bﬂo‘&d thotanpws mgnt tepgrvcetdresdised fob é@hours.
SBREHSH B e R B bR PR EAR e b g oy
Therekidtid Was:thatppamﬁonm$>e’mkeb1aethﬂchceth1€/aMBlN([-RS sAtholeT he

ngggéc %azf/lg{gv%_ \%%[215% w%h rin 1edpq%%§ﬁ4? fﬁgﬁg%)%i ne nl)é/alugb The
tRlé poting wah ﬂleﬁ rpﬁﬁﬂm;ecodﬁmm&ﬁﬁogxap@@M) Selddfe vt

BB Rl p 3 ether GiDefoaiskh ity cempgind Ga0sh FCMS e

thBﬁ)%tt(z%Eim #frenyl ) - 2- (4- phenoxy- phenyl ) - et hyl ]
| -am ne, the title conpound was obtai ned. LC/ MS:

iog (I H t), 7337'40 (6H . 7' 61 2H5 d) 95

A mixture of (4-Bromo-phenyl)-(4-chloro-phenyl)-methanol (2.3g, 7.73mmol), N-

(2-hydroxyethyl)phthalimide (1.4g, 7.36mmol) and para-toluenesulphonic acid
monohydrate (560mg, 2.94mmol) in toluene (50ml) was heated to reflux under
Dean-Stark conditions for 17 hours. Upon cooling, the solvent was removed and the
residue was partitioned between ethyl acetate and watexr. The organic layer was then
dried (MgS0Qy,), filtered and concentrated. The crude product was purified by
column chromatography (Si0,), eluting with ethyl acetate/petroleum ether (1:4), to
yield the title compound (1.95g). LC/MS: (PS-B3) R; 4.07 no observable mass ion.

49C. N-(2-{(4-Chloro-phenyl)-[4-(1H-pyrazol-4-y])-phenyl]-methoxy}-ethyl)-
phthalamic acid
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EXAMPLE 46
<2- (4- Met hoxy- phenyl V2-[ 4- (| H pyrazol -4-yl) - phenyl ] - et

whydosoeebshyl - am ne 46A. r2- (4- Brono- phenyl PCT/GB2004/005464

")-2-(4-nethoxy-rhenyl)-et8] ] -nmet hyl - amme By
followi ng the procedure described in Exanple 42B but
substituting chl orobenzene for anisole, the title
conmpound was obtained as a mixture of regioisoners (ca
4:1) with the correspondi ng ortho-net hoxy anal ogue.

LG Ms: (PS-B3) Rt 3.24 [ M+H] + 320. 46B.

[ 2- (4- Brono- phenvD- 2- (4- net f aoxy- phenylMet hyl 1- net hyl -
ari ne o- BOC20 (941nyt. 309mmol ) “ug &dded to a

sol ution of [2-(4-Br&my phenyl)-2-(4-

met hoxy- phenyl ) - et h thyl -anine Pangits
regi oi sonmer) (1.38 N4, 309r antl q;ELIoronethane
(10m ). After® i dnper at ure for 16
hours the solv 02s renmoved under
and the crude product was purified Py3fl ash

chr omat ogr aphy el g wth ethyl acefate/petrol eum
ether (1:9) to yieNd the internedi at g BOC protected
conpound as the desired single isongr/(540ng). The

educed pressure

product was then stirred in a satur at &d sol ution of
f th

S TolRif B8 oSl Blec BT Froulbie DEMT o FHERNF L B 11

anpbphmiylati (ﬁlfcéldfmlph@arﬂ)t-ethyl]@m&ﬁyl -{nkiBe RB )R- R-[§4-Btomo-
t - l,) - 2- F4-.
bl DA o piR ol LU PNBIRD  elonr b g compound
fvad bhlum@LCVMSp«FGe&):@,rZeSiﬂ[%H]TbEd in exanple 42C but
substltutl ng [2 (4-
4

2- (4 rrethoxy phenylHa []-methyl-amne, the title
conmpound was obtain M. (PS-B3) Rt 2.52 [MHH +
308. 1H NWR ( Me- S-QI» 2.75 (3H, s), 3.75

(o}

Hydrazine monohydrate (159ul, 3.28mmol) was added to a solution of N-(2-{(4-
Chloro-phenyl)-[4-(1H-pyrazol-4-yl)-phenyl]-methoxy } -ethyl)-phthalamic acid
(260mg, 0.55mmol) in methanol (6ml) and the reaction mixture stirred at 80°C for
16 hours. Upon cooling, the solvent was removed under reduced pressure and the
crude product was purified by column chromatography (SiO;), eluting with
dichloromethane: methanol: acetic acid: water (90:18:3:2). Further purification by
Phenomenex_Strata_SCX column chromatography, eluting with methanol followed
by 2N ammonia in methanol, afforded the desired product as the free base (120mg).
LC/MS: (FL-A) R; 2.07 [M-NH,CH,CH,O+H]" 267. 'H NMR (Me-d5-OD) § 2.85
(2H, t), 3.55 (2H, t), 5.45 (1H, 5), 7.35-7.40 (6H, m), 7.58 (2H, d), 7.95 (2H, s).
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(2H, dd), 3.80 (3H5 s), 4.38 (IH, t), 6.95 (2H5 d),
7.32 (2H 5 d), 7.45 (2H, d), 7.70 (2H, d), 8.52 (2H,

Met hyl - {2-[ 4- (pyrazi n-2-yl o#yVphenyl ] - 2- [ 4-
H pyrazol - 4-yl Vphenyl |-ethvUam ne 47A.
4-[1-f4-Brono-phen gl V2- net hyl am no-ethyl] -phenol H
Borontribromde (7.8m, |.OMin dichloronmethane) was
added slowy to a solution of
[ 2- (4- Brono- phenyl ) - 2- (4- net hoxy- phenyl ) - et hyl ] - et hyl
=-am E( OOng, 1.56mmol) in dichloronmethane (8n) at

r an atnosphere of nitrogen. The reaction

XHHEECHBR-Heh A8 B MRIRIL ?oﬁﬂ%]ﬂehﬁﬂﬂﬁ-ﬂrh‘io@e and
urtner ur . e mxture was

poured on to ice and dhgn diluted with di chl or omet hane
and saturated NaHCO 3 @ ti0 The organic | ayer was
dried (MgSO 4), filtered concentrated to afford
the desired product. LC (PS-B3) Rt 2.76 [ M+H +
306. 47B. [2-r4-Brono-phenyl >2- (4- hydr oxy- phenyl Vet hyl
"| -met hyl -carbamic acid terybutyl ester n | BOC20
(269ng, 1.23mmol) was adde@eh to a sol ution
of 4-[1 - (4-Brono- rhenyl)-2- nethylam no-ethyl] -phenol

B 3 60logyinglthd gronestuye descritied fin Bxasemle b Anesupstitiping methylgpine
s 0BT SRR, U8 I o) R sohwent
Pe60 AHOIMRAM A OD) &1.8B31 . ISR Hm),dIN5ehed @8, apriy4-2.5 H,
w2487 Fb e b Ul Gl S A R R B B 7 B o
?.g% gzr%/ WMHQ@), 847 @H,2).( 4- Br ono-

h

4- (pyrazi n- 2-yl oxyVphenvl ] - et hyl
- met hyl - am ne
EXAMPLE 51

4-£4-13-Azetidin-1-yl-1-( 4-chloro-phenvl)-propyl]-phenyl}-1H-pyrazole

RGNy,
®

74
N—
H

Zx,

By following the procedure described in Example 8 but substituting methylamine
for pyrrolidine, the title compound was obtained. LC/MS: (PS-A2) R; 2.18 [M+H]"
352, 'H NMR (Me-d3-OD) § 2.12-2.25 (2H, m), 3.00 (2H, t), 3.85-3.98 (SH, m),
4.05-4.17 (2H, m), 7.18 (2H, d), 7.19 (4H, s), 7.45 (2H, d), 7.83 (2H, s).

EXAMPLE 52

Methyl-{3-naphthalen-2-y1-3-[4-(1 H-pyrazol-4-yl)-phenyl]-propyl} -amine

PCT/GB2004/005464
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n A solution of
[ 2- (4- Brono- phenyl ) - 2- (4- hydr oxy- phenyl ) - et hyl ] - net hyl

wo cashersse acid tert-butyl ester (125ng, 0. 31nPO1/GB2004/005464

2-chl oropyrazi ne (35.2ng, 0031nmol) and K2CO3 (213ny,
1.54mmol ) in dinmethylformam de (8m) was heated to
1000C for 17 hours. Upon cooling, the solvent was
renoved under reduced pressure and the residue was
partitioned between ethyl acetate and saturated NaHC
3 solution. The organic |layer was dried (MSCU)
filtered and concentrated. The crude product was then
treated with saturated in diethyl ether (15nm) and
stirred at roon1tenperat ofl_72 hours. The sol vent
was then renoved under reduged pressure and the crude
product was purified by ngﬁonenex_Strata_SCX col um
chromat ogr aphy el uting with methanol followed by 2N
ammonia in nmethanol to affgrd the desired product
(82ng). LOMS: (PS-B3) Rt EW17 [ MiH + 384. 47D

5 i T Sidsertyne donerioost in Fxamels B4 SHDSGUG7S 4 neny 1 -
El)ﬁ(lggdplylenyhmgnesﬁilgjmfbﬁdﬂnd?\fmg-r_tabﬁhﬂm_hgﬁiiﬂmﬁbﬂﬁﬁ&‘d, teedlei n
S B R Ghined. LR P aT B ds NG, 42 CHOMYR Offrdhe

o) s 251 éﬂBr(@Hanbemxbm 5)22.Hets (10)(1}@%?4%23(1}%( 40-7.52
r henyl 13’gy -am'ne, the titl'e conpoun

éiﬂali\)nLaO (’zL WIFHRD), 2374)5(21fIMD,L|] + 372. 1H NI\/R

(Me- 3-OD) d280(3H s), 3.75-3.90 (2H, m, 4.50

@Mﬂgg 23 (2H5 d), 7.50 (4H, t), 7.75 (2H d), 8.12
3 (IH d), 8.42 (2H3 s), 8.48 (IH, s).

W g-meth Iamlno-l 4.

-p
mnm@ 48A.
r2- (4- Brono-rhenyl ) - 2-hydroxy-et hyl ] -nethyl -carbanm c
acid tert-butyl ester/&

N

~

()

9

}N’~N
By following the procedure described in Example 8§ but substituting 4~
chlorophenylmagnesium bromide for 4-(N,N-dimethylanilinemagnesium bromide,
the title compound was obtained. LC/MS: (PS-A2) R 1.55 [M+H]" 335. 'H NMR
(Me-d3-0OD) 8 2.46-2.60 (2H, m), 2.69 (3H, s), 2.95 (2H, t), 3.27 (6H, 5), 4.25 (1H,

1), 7.45 (2H, d), 7.60-7.72 (6H, m), 8.50 (2H, s).

EXAMPLE 54

{3-(4-Fluoro-phenvl)-3-[4-(1H-pyrazol-4-vD-phenyll-propyl}-methyl-amine
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BOC20 (1.9Qg, 8.69mml) was added to a solution of
| - (4- Brono- phenyl ) -2- net hyl am no- et hanol

W@ 2008051483 69l ) i n dichl oronet hane (20m ). APCEIGB2004/005464

stirring at roomtenperatut® for 16 hours the sol vent
was renoved under reduced pressure and the crude
product was purified by colum chromatography (Siqg2),
eluting with ethyl acetate/petroleumether (1:4) to
yield the desired product (2.1 g). LCOMs: (PSB3) Rt
3.16 [ M+H + 330. 48B
r2- (4- Brono-rhenyl) -2+
Di et hyl azodi car boxyl at
dropwi se to a solution o
[ 2- (4- Brono- phenyl) - 2- hydrG
acid tert-butyl ester (500
tri phenyl phosphi ne (596ny, 27mol ) and pheno

(285nmg, 3.03nmmml) in tetr.ﬁxnrofuran (10nm) and the
reactlon n1xture stirred at 'room tenperature, under an

 ERRRRLBe Broshlt SEhnaR Extdad A e e et cue
ubﬁeropl@anylrma:gnfsiagn bﬂmméeﬁr etﬂui}bta‘plhaty&h@naﬁdrgwrﬂﬂa,ttﬁauﬂe
SplompdpanotintlLcous: ASPA0 S o Bhatltid e Shek B!

ohsB pM-QfSBQ:!H ky, T2 @) s hoomses @, al?hvu( Qo) 7. o§b}ﬁ h!)ag

with eth acet at e/ pet r ol eum et to'yield th
1Al d@b7ééﬁﬁﬂﬂgt%é3éﬁi@bnpound whi ch was t hen
stirred in a saturated solution of HCO in diethyl
exhAetpI(@243 ) for 24 hours. Renoval of the sol vent
under reduced pressure afforded the title conpound as
118150 -CcaRkS-phrYH IARE AR 188y QU BN razole.3-carbanitrile
Phenonenex_Strata_SCX col'unm chronat ogr aphy, e g
wi t h et hanol ia i

hepoxy-ethy -neiJiyl-amne OH ,
mn\ 2.27mmol ) was added

-et hyl ] - nmet hyl - carbam c

, 1. 51rm;)l )

Following the procedure of Example 1 but using 4-(4-Chloro-phenyl)-4-{4-(4,4,5,5-
tetrameihyl—[1,3,2]dioxaboro1an—2-y1)—pheny1]-piperidine instead of 4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)~1H-pyrazole and 4-bromo-1H-pyrazole-3-
carbonitrile instead of 2-(4-chlorophenyl)-2-phenylethylamine hydrochloride gave
the title compound. LC/MS: (PS-A2) R; 2.22 [M+H]" 363. 'H NMR (Me-d;-OD) &
2.52-2.70 (4H, m), 3.10-3.20 (4H, m), 7.25 (4H, s), 7.37 (2H, d), 7.58 (2H, d), 8.02
(1H, s).”

EXAMPLE 56

3-(4-Phenoxy-phenyl)-3-[4-(1H-pyrazol-4-v])-phenvl]-propvlamine
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48C Met hyl - 2-phenoxy-2-r4-flHr
yrazol - 4-yl VphenvH et hvU-anmine - N By foll ow ng the

w@rasecuse described in Exanpl e 42C5 but substPeCTVGBR@4/005464

[2-(4- 152

Br ono- phenyl ) - 2- (4-chl or o- phenyl ) - et hyl ] - met hyl - am ne
for [2-(4-Brono-phenyl) -

2- phenoxy-ethyl]-nmethyl -ami ne, the title conpound was
obtai ned. LC/MS: (PS-B3) Rt 2.73 [ MPhOHH + 200. 1H
NVR (Me-c?3-0D) d 2.50 (3H, s), 2.90 (IH dd), 3.15
(I'H, dd), 5.40 (IH, 06-85 (IH5 1),6.90 (2H5 d),
7.18 (2H, t), 7.40 (@? d7. 55 (2H d), 7.93 (2H,
s). EXAMPLE 49 ’

2-{r4-Chl oro-phenyl )-f4-(I H azol -4-yl)-phenyl 1- et h
oxy>-ethylam ie 49A (4-Brosp’phenyl

S) - (4- chl or o- phenyl Vet hanol 4} Chl or ophenyl magnesi um
brom de (12.97m, IMsolutio n di ethyl ether) was
added slowy to a solution oi™-bronobenzal dehyde

2. , .10, 81mmol i.n t.etrahydrofuran (25ni. t QO0C,

b seTowine e TR 0PsstiBed i R Eramle TEs beitded mintur o
\l8rophd e SuMai it e for AqINcASH BRI kM,

P o i L f S

fsthylagp agoniadhgiitsronmaund wastaeedoLEAdSr BS-ANR.
. ca ]
PRSI, Mo OgEl (1A peLsoss ot 35 ) et

Solution. The organic
B0B 1410 (dH; B.06. 9GS, )f 7.08-21 4 (LMY 7SORT NGB AT 55FASS

t rifi.ed, by colum
B R R s i Y et
acetate/ petroleumether (1:9),to yield the title
EXdRIFEST 2. 3Qy) . LC/ MB: (PS-B3) Rt 3.49 [MH + 297.
49B. 2-|2-[(4-Brono-phenyl ) -(4-chloro-phenyl )
oyo-phes i-£1H-pyiancled-wW)-phéwl ldheitnd } -piperazine

-
H

By following the procedure described in Example 1 but substituting 2-(4-
chlorophenyl)-2-phenylethylamine hydrochloride for 1-(4,4'-dichloro-benzhydryl)-
piperazine gave the title compound. LC/MS: (PS-B3) R;2.82 [M-H]" 351.27. 'H
NMR (Me-d3-0OD) 6 3.0-3.25 (4H, m), 3.45-3.65 (4H, m), 5.05-5.25 (1H, br s),
7.40-7.50 (2H, d), 7.65-7.83 (6H, m), 8.45 (2H, s).

EXAMPLE 58

1-Methyl-4-{phenyl-[4-(1H-pyrazol-4-yl)-phenyl]-methyi}-[1.41diazepane




ci Bci A mxture of
(4- Brono- phenyl ) - (4-chl or o- phenyl ) - met hanol (2. 3g,

w@ 20030163 , N (2- hydroxyet hyl ) pht hal i m de (1.BQT/GB2004/005464
7.36muol ) and”amt ol uenesullishoni ¢ aci d nonohydr at e
(560mg, 2.94mmol) in toluene (50mM ) was heated to
refl ux under Dean-Stark conditions for 17 hours. Upon
cool i ng, the solvent was renoved and the residue was
partitioned between ethyl acetate and water. The
organic layer was then dried (MgSO4), filtered and
concentrated. The crude product, was purified by col um

chr omat ography (Siq 2), utr wi th ethyl
ovyield the title

acet at e/ petrol eum et her
conmpound (1.95g9). LOMs: (RS- BS) Rt 4.07 no observabl e
gr o- rhenyl)-|

mass ion. 49C. N-r2-1(4-C
4- H Pyrazol - 4-yl ) - t>henvnyfret hoxy>- et hvnpht hal am c
edure described in Exanple

acido By follow ng the prqg

42C, but substituting [2- N4’

Br omo- r henyl ) - 2- (4- chl or o-"phenyl ) - et hyl ] - met hyl - ami xi e

Bordichdng thé pRicedmp deanbadih Example 1 but subst1tut1n% §4-d c
i one

4- chl or o- pheny t hoxy] - et hyl }-i soi ndol e-

elpjarophenyR-2¢ b{?ﬂ’gf‘ﬁ%%e Biros L&?@ée for dylprshlogediphenyimetinllg 5
Mheriyt-124

b 1 Cl:hl Cf)iﬁz()ﬁ?@@hepta\l}\e ,Cal\l gdrochlorrlcgezgg\lilc_: E/hf)- uﬂﬁ comfn?und LC/MS:

5 ﬂ?ﬁeéﬁli?«ﬁ}%eﬁ\ﬁﬁﬂﬂa AHTHES. %Nm Pe- d@ﬁEh?@rZit—ZaGQ ©IDit m),

P G AERARRGE R b, 7801, PRp Dlas bl o155 0 o

tr1.98 yxpmmm)amzmemmﬁﬁ@ﬁg(zm sp5mmol ) i n net hanol
(6ém) and the reaction mxture stirred at 800C for 16

gon cooling, the solvent was renoved under
m%essure and the crude product was purified by
gﬂ#g@ chr;on h .

10 Q&Q llélg')’ronr)o phenvlslg Ealo?o-g}ogénq?t l on by

(3. Med.Chem, 2004,47,3924-3926)

0;; Cl HoE ; .Gl
Br Br

To a solution of 1-(4-Bromo-phenyl)-3-chloro-propan-1-one (1g, 4.04mmol) in
tetrahydrofuran (9ml) and water (0.58ml) was added sodium borohydride (0.16g,

15 4.28mmol). The reaction mixture was stirred at room temperature for 2 hours,

quenched with careful addition of water and extracted with ethyl acetate. The
organic layers were separated, dried (MgSOy), filtered and concentrated to afford
the title compound, which was used in the next step without further purification.
LC/MS: (PS-A2) R; 3.07 [M+H]" No Ionization.

20  59B. I3-(4-Bromo-phenyl)-3-(3-chloro-phenoxy)-propyll-chloride
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Phenonenex_Strata_SCX col unmm chr omat ogr aphy, el uting
wi th net hanol foll owed by 2N ammoni a i n net hanol ,

wa@bdsneads t he desired product as the free basep(L2BraH/005464

L MS: (FL-A) Rt 2.07 [ M NHAICH2CH2O0+H] + 267. HNVR( Me- 7
3-0D) d 2.85 (2HSt), 3.55 (2H, t), 5.45 (IH5 s),
7.35-7.40 (6HmM, 7.58 (2H d), 7.95 (2H, s).EXAMPLE 50
4-{4-[1-(4-Chl oro-phenyl V3-pyrrolidin-I|-yl-

rropyl | -phenyl >-1 H >yrazole By follow ng the
procedure described in Exanple 8 but substituting

met hyl am nenbQr _fqyreol i di negyt tidl) e.compound was

obtai ned. LC/ Ms: (PS-A2) Rt 2. M-H] + 366. 1H NWVR
(Me-J 3-0D) N.83-1.95 (2H, . .09 (2H, m,
2.4-2.5 (2H, 2.88-2797 (2H, m, 2 (2H dd),
3.52-3.61 (2H3ym), 4.02 (IH5 1), 7. (4H, q), 7.32

(2H, d), 7.55 g2H5 d), 8.41 (2H5 s). gEXAMPLE 51
4-(4-[3-Azetidin- 1-yl-1-("4-chloro-phenyl
3Chinrepenel-wrsaeaeter withH-(fy Bronot-gheh)-Bychicod-popamg -l he

t1tut
RRRSRIEEHOEREI AP ERIAIEHER B Q1 133 kbt uen
vias mcdadthe b&ttMSp WilSu@)thdrpufidaBopMrH] + 352. 1H NMR
(I\/E 3(]:))8212225(2Hn)300(2Ht)

7.19

Met hyl - (3 napht haI en-2-yl - 3- [4 fl H-pyrazoIH4 yI Vphenyl

1- propyU- ngthéI scetyredescri bed in
Exanpl e 8 bu i tuting—4- clip phnyl rnagnesr am
brom de for 2-na yl magnesi um bro , the title
conpound was obtaryed. LC MS: (PS- A2 2.26 [ MtH] +

342. 1HNI\/R(I\/E 3-50D) d 2.57-2.70 (28 m), 2.70 (3H5

R 90-3.10 (2H5 m, 4,32 (IH t), 7.40-7.52
solutmn of 3-{(4-Bromo-phenyl)-3-(3-chloto-phenoxy)-propyl]-chloride in 33%

methylamine in ethanol (4m!) was heated in a CEM microwave at 100°C for
30minutes using 50W power. Solvent was removed and the erude product was
purified over Phenomenex_Strata_SCX ion exchange column eluting with methanol
followed by 2N ammonia in methanol. The product was purified by column
chromatography (Si0,), eluting with dichloromethane to dichloromethane:
methanol: acetic acid: water (90:18:3:2) using the SP4 biotage to afford the title
compound. LC/MS: (PS-B3) R 3.42 [M+H]" 356.19.

59D. {3-(3-Chloro-phenoxy)-3-[4-(1H-pyrazol-4-y1)-phenyl]-propylt-methyl-

amine
CI- : ,OE ; ,H\ C*\©/O H\
Br
E/ /7
n—N

[3-(4-Bromo-phenyl)-3-(3-chloro-phenoxy)-propyl]-methyl-amine was reacted with
4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole following the
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(5H5m), 7.70 (2H, m, 7.80-7.90 (4H, m, 8.70 (2H, s).
EXAMPLE 53 Di net hvH 4- (3- et hyl am no-

wQa 200806148 pyr azol - 4- vD- pheny - propyl }-phenyDapeTieéBBY04/005464

followi ng the procedure dessribed in Exanple 8 but

substituting 4- chl orophenyl magnesi um brom de for

4- (N, N-di net hyl ) ani | i nemagnesi um brom de, the title

compound was obtained. LC/MS: (PS-A2) Rt 1.55 [ MHH] +

335. 1H NWR (Me-J3-0D) d 2.46-2.60 (2H5m), 2.69 (3H5

s), 2.95 (2H 1),3.27 (6H, s), 4.25 (IH5t), 7.45 (2H,
7 o

Phosd it Sucle Epealible Thg ot B 1 SoPbonf YU 485 Re2.40

Iy=HhH226p GNNBR (Metdn@D)- & haB) (T theRi3Ae-4N@H, m),

I u | [ 3 I tutj -
PR hagrE i sy auipgy oo CHaH b8 kb8 ot
QL | diya Sep( EDY), oS 20i (L) thI788-1i85 (2H) @), 17137 R6T @I ay s
m btained. LCMs: (PS-A2) Rt 2.05 [M+H + 310. 1H

Sf-lve- - OD) d 2.40-2.55 (2H, d), 2.70 (3H s),
2.90-3.0 (2H, m, 4.12 (IH51),7.05 (2H, t), 7.32-7.40
EXAMPAE 60. 63 (2H d), 8.33 (2H5 s). EXAMPLE 55
4-(4-f4-(4-Chloro-phenyl ")-pireridin-4-yl]-phenyl}-
Mty 2phbed-3-[64t Hhpniatzolid-gl) bokidiawyifethiie-apinc edur e_of
Exanpl e 1 but using 4-(4-Chloro-phenyl)-4-[4-(4,4,5,5-
b@A (el athly)-| irit8l- PH-ghy axelbbyidpniotidonitrile phenyl ] - pi peri di
ne instead of4-(4,4,5,5-

t et ramet hyl - 153, 2- di oxabor ol an- 2-yl l~| H pyrazol e and
4- br ono-| H pyrazol e-3- carbonitrilejinstead of

2- (4-chl orophenyl ) +2<pbenyl et hyl anj hydr ochl ori de
gave the title compound. LC/ MS: ) R2.22 [ MH] +
363. 1H NWR (Me )yd 2.52-2.70 (4H5m), 3.10-3.20
(4H5M), 7.25 (4K NN7. 3772 ) ¢ 7758 (2H5 d), 8.02

S0

To a solution of 6-Chloro-nicotinonitrile (0.2g, 1.49mmol) and 3-methyl-1-trityl-

1H-pyrazole-4-boronic acid* (0.5g, 1.36mmol) in ethylene glycol diniethyl ether
(Bml), was added sodium carbonate (0.36g, 3.39mmol) in water (1.5ml). The
reaction mixture was degassed with nitrogen before addition of
tetrakis(triphenylphosphine)palladium (0) and then heated in a CEM microwave at
135°C for 30minutes (SOW power). Reaction partitioned between water and ethyl
acetate, aqueous basified with 2N NaOH, organic extracts were combined, dried
(MgS0y) and solvent removed. Crude product suspended in small volume of
methanol, white precipitate filtered to afford the title compound (0.32g, 53% yield).
LC/MS: (PS-A2) R; 4.52 [M+H]" 427.26.

* This starting material can be made by the method described in EP1382603A1

60B. (4-Chloro-pheny])-[6-(3-methyl-1-trityl-1H-pyrazol-4-yl)-pyridin-3-y1]-

methanone
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(IH5 s). EXAMPLE 56
3-r4-Phenoxy-rhenyl)-3-r4- (I Hpyrazol -4-yl) -

w0 b@spbi4epr opyl am neN- N By foll owi ng the procedmG82004/005464

descri bed in Exanple 8 buti1substituting 4-

chl or ophenyl magnesi um bromi de for

4- phenoxyphenyl magnesi um brom de and net hyl am ne for
ammoni a the title conpound was obtai ned. LC MS:
(PS-A2) Rt 2.28 [ MrHf 370.34. 1HNMR (Me 3-OD) d
2.38-2.46 (2H, m), 2.85-2.92 (2H, t), 4.03-4.10 (IH,
t), 6.94-7.0 (4H, d), 7.08-7. 14 5t), 7.30-7.39
(6HmM, 7.55-7.58 ( [ (@H, br s),
8.54-8.60 (IH br s)| - Chl or o- phenyl >
f4- (1 H pyrazol - 4-yl rperazine v N N .
H By follow ng the Ycedure describedvin Exanple 1
but substituting

chl orophenyl ) - 2-rf et hyl am n ychl ori de for
| -(4,4" -dichlord~bénzhydryl) - 'ne gave the
title conpound. oM (PS-B3) M H] + 351. 27.

1H NWVR (Me-d -G “0- 3. 25 (4H3 3-A45-3.65 (4H, m,
5.05-5.25 é@H 5br s), 7.40-7.50 (2H5 d)5 7.65-7.83
’(l‘e plggljl‘gmgo 5 Methyk -tritp il pyrzelgt-y1)-nicotinonitrile (0.5g,

15 PELY i 40y PEERET D (el adied Ssiicbommmemeengrig
brokidanj! rﬁ@ntl,hIeS%mmcle tMirie dig8mtethéridhé madbor mukmrelwhwdmred
SuRP Li!tllogér{ {38 lgho%'s. The reaction was quenched to below pH 2 by the
addition of 2N HCI and stirred for lhour. Then adjusted to pH 8 with saturated
sodium bicarbonate and extracted with ethyl acetate. Organic extracts were
combined, dried (MgSO,), solvent removed and residue purified by column
chromatography (SiO,), eluting with petrol to ethyl acetate: petroleum ether (15:85)
to yield the title compound (0.49mg, 77% yield). LC/MS: (PS-A2) R, 4.45 [M+H]"
540.30, 542.28.

60C. {2-(4-Chloro-phenyl)-2-[6-(3-methyl-1-trityl-1H-pyrazol-4-y))-pyridin-3-yl]-

vinylt-methyl-(1-phenyl-ethyl)-amine

()
=N

7

7
N /

Q

J
N

0 QO

n-Butyllithium (0.47ml, 0.76mmol, 1.6M in Hexanes) was added dropwise to a

OQ

solution of (R) (Diphenyl-phosphinoylmethy!l)-methyl-(1-phenyl-ethyl)-amine *
(0.18g, 0.51mmol) in dry tetrahydrofuran (9ml) at —15°C. After 15minutes a
solution of (4-Chloro-phenyl)-[6-(3-methyl-1-trityl-1H~pyrazol-4-yl)-pyridin-3-yl}-
methanone (0.14g, 0.25mmol) in tetrahydrofuran (0.9ml) was added and the
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wd200806m63 |

chl or ophenyl ) - 2- phenyl et hyl am ne hydrochl ori de for
| -[ p- chl or odi phenyl net hyl ] -

the title conpound. LC/ MS:1{7PS-B3) Rt 2.85 [ M+tH] +
347. 18. 1HNMR (Me- 3-0D) d 2.25-2.60 (2H 5 br m,
3.00 (3H, s), 3.40-4.18 (8H, br m, 5.78 (IH, s),
7.40-7.48 (IH m, 7.49-7.55 (2H t), 7.75-7.80 (2H,
d)5 7.82-7.98 (4H, n), 8.32 (2H 5 s). EXAWPLE 59
{3-13-Chl oro- phenoxy) - 3-[ 4- (| H pyrazol - 4-yl Vphenyl | - pr
(o]
Y S 4Tt (1t Somiates a1 76 b amine 0
2POYCHPLIZHRAOBD 2bgurBﬂ“hq’rga@tlog@m@wmwamuenched with water,

R  saR BRI s ogand,

warserttidisido sffdxduhm: tite clnymhund) evhidh wakGged . tRSnaxd ktpp witheut
I i ure was stirred at roomtenperature for 2
ﬁ%@’%‘tsl?&%é@h% ed with careful addition of water and

extracted with ethyl acetate. The organic | ayers were
& Ghanrstatriant m@tcliidctalé MyBaxe bif the methed desedbabincienblicitead t o

f und, which was used in the next
gtsit%lgt#%gg% 14UF“10%21;§R§UH fication. LCOMS: (PS-A2) R

3 07 [I\/H-H] + No Iomzatlon

t)yI] chI or| deBr Br 3 Chl orophenol was react ed with

| - (4- Brono- phen 3-chloro- rropan-1-ol follow ng the
procedure set o ; 48B to give the title
conmpound, whi ch was usé t he t step wi t hout

R0

To a solution of {2-(4-Chloro-phenyl)-2-[6-(3-methyl-1-trityl-1 H-pyrazol-4-yl)-
pyridin-3-yl]-vinyl} -methyl-(1-phenyl-ethyl)-amine in ethanol was added
palladium, 10 wt. % on activated carbon and the reaction mixture was subjected to a
hydrogen atmosphere for 17hours. The mixture was filtered through Celite®, the
mother liquor was concentrated, the residue was purified by column
chromatography (Si05), eluting with dichloromethane: methanol: acetic acid: water
(240:20:3:2) to dichloromethane: methanol: acetic acid: water (90:18:3:2) to afford
the title compound. LC/MS: (PS-A2) Ry 1.59 [M+H]"293.18. 'H NMR (Me-ds-
OD) 8 2.35 (3H, s), 2.40 (3H, s), 3.25 (2H, s), 4.15-4.20 (1H, 1), 7.10-7.18 (1H, m),
7.25 (4H, m), 7.45 (1H, d), 7.67 (1H, dd), 7.80 (1H, s), 8.38 (1H, s).

EXAMPLE 61

4-{4-11-(4-Chloro-phenyl)-3-imidazol-1-yl-propyll-phenyl}-1H-pyrazole

-3~imidazol-1-yl-propan-1-ol

, 4- di azacycl ohept ane di hydrochl ori deCT/&B2004/005464
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wa@eoosne389% et hyl am ne i n et hanol

G Br Br A solution of
3- (4-Brono- phenyl ) - 3- (3-chl or o- phenoxy) - propyl ] -chl ori

CEM m crowave at 1000C for180m nutes usi ng 50W power.

Sol vent was renoved and the crude product was purified
over Phenomenex_Strata_SCX ion exchange col um el uting
wi th nethanol followed by 2N ammoni a in nethanol. The
product was purified by columm chromatography (Siq 2),
eluting with dichloronmethane to dichl oronet hane:

nmet hanol : acetic acid: water (90: 18 N2) usi ng the SP4

bi otage to affor_lgt ectlltlec /CI\/IS (PS-B3) Rt
3.42 [ M+H] + 356.

{3-(3-Cnl oro-phe V3 [4 (JH

ryrazol - 4-yl Vr he - propyl >- | am ne JL

[ 3- (4- Brono- phenyly) - 3- (3- chl or ogphenoxy) - propyl ] - met hy
|-amitie was reacted with
Ars(ommn §f 5(4-Bramawrphényl)-3-cldorp-ndorerdbaf 61.5m 60 1gmyol) aadpy r

R s e S e S

MZB&@ thehlﬂafthﬁae{d\htw&n@@)terdn& eth9L LeB@. (Ihklorgapic extracts

30-2..45 3, 10: 3. OH.. .,
SeifpoRbips e slescl) Aot hime NG ile bE oy
dhrom@toBephy (‘SlOg) elut"fnglﬁrﬂ? mehafdiHichigrométhafe 2:985 tc( 2H5

dm)?m’ W?q-, Sglchlﬁw ané (6?%4) to at%ord (the title Jompcl)EX%l\éP%gg’ 44% yield).

L@WBV{P@Z@)’MM&{WM&- £ ¥83.6t.hvU-ami ne
Met hyl -1 -trityl-| H-pyrazol 4-yl Vni cotinonitii
| e

HO.
*Thls starting material can be made by the method described in Example 43A.

61B. 1-[3-(4-Bromo-phenyl)-3-(4-chloro-phenyl)-~-propyl]-1H-imidazole

55"

Chlorobenzene (5ml) was reacted with 1-(4-Bromo-phenyl)-3-imidazol-1-yl-

propan-1-ol (0.41mg, 1.46mmol) following the procedure set out in Example 42B
to give the title compound (0.37g, 67%yield). LC/MS: (PS-A2) R;2.40 (M+H]
375.16,377.17.

61C. 4-{4-]1-(4-Chloro-phenyl)-3-imidazol-1-yl-propyl]-phenyl}-1H-pyrazole

_.. <

(4mM ) was heptEBdBROV4@05464



To a solution of 6-Chloro-ntotnmonitrile (0. 2g,

1.49mmol ) and 3-nethyl- 1-trityll H pyrazol e-4-boronic
w@eedne1483 59, 1.36mmol) in ethyl ene glycol di ne¢hgiB2004/005464

ether (3m), was added sodiitm car bonate (0. 36g,

3.39mmol ) in water (1.5nm). The reaction m xture was

degassed with nitrogen before addition of

tetraki s(tri phenyl phosphi ne) pal | adi um (0) and then

heated in a CEM m crowave at 1350C for 30m nutes (50W
“power) Reaction partitioned between water and et hyl

HESHR BSOS DRkt S AU o i

an)beﬁtetr&xutﬁgl s @eﬂumdab@uhpémdbﬁﬂmyragnhlfbllamhglﬁm of

ol e pr.e it Iter ed it
PP ErC ik ptuR i PO E3¢] shBHEE bt ReMie RS Rt
ﬁvﬁ%]*[ Astds. 42 NMR. éMé -A10B) $1. 8542i70g2ﬂ:&h§8186l3 g5 Hpsy),
made t he net hod described in }?{ %
580 UL @ 99 0L Ay P 800 So4T e hy T Dt 900 CHL d.
ryrazol -4-yl)-pyridi n-3-vnnmet hanoneTo a sol ution of

@mmg@yl I-trityI-IH—pyrazoI 4-yl)-nicotinonitri
nmol ) in dry tetrahydrofuran (4m) was

QCILdﬁ'Ql-IxﬁxdaEéqu ADEpRARIBGPATbhdh | IRFVERIE 1. 52m |
[MTn diethyl ether); the reaction m xt ure

W@ﬁ ﬁ-L 3-(A-BRIER LY INBIheSR-gréfylL 1iidazold he reaction
was quenched to below pH 2 by the addition of 2N HC
and stirred for |hoursNThen adjusted tanpH 8 with

saturat ed sodigeymn onate andse d with ethyl
acetate. Organic|extracts weje Jconbi ned, dried
(MgS™), solve enoved—and [ purified by

col um chr omat phy (Si Ch), el g wth petrol to
ethyl acetate: pgtroleumether (1% 85) to yield the
title compound (0.49ny, 77%yield). LG M (PS-A2) Rt
J?hd;fg)l Wreqaqteﬁwﬁhgeﬂ -Byamo z)geny@ei;lmldazol 1-yl-propan-1-ol*

owlrﬁqﬂle &o%e@gg oe%f X lE%alQ?[ g@k Qé hw}a the tltle Cfmpound

LC/MS (PS- A2) Rt 2.30 [M+H] 357 26 359.27.
*This starting material can be made by the method described in Example 47A.

62B. 4-J4-(3-Imidazol-1-yl-1-phenoxy-propyl)-phenyl]-1H-pyrazole

=N =N

: ,o; ; ,N!:/) ©/°§N\)
Br //
N-N

1-[3-(4-Bromo-phenyl)-3-phenoxy-propyl]-1H-imidazole was reacted with 4-

(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole following the procedure
set out in Example 1 to give the title compound. LC/MS: (PS-A2) R, 2.05 [M+H]
345.30. 'H NMR (Me-d;-OD) § 2.30-2.55 (2H, m), 4.25-4.45 (2H, m), 5.10-5.15
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W0 0008/063b31t | on of (R)

nmet hyl - -phenyl -ethyl)-amne C Ck n-Butyllithium
(0.47m, 0.76mmol, 1.6MinHexanes) was added dropw se

(D phenyl - phosphi noyl net hylgo- et hyl - (| - phenyl - et hyl ) -a
mne (0.18g, 0.51mvo ) in dry tetrahydrofuran (9m ) at
- 150C. After 15m nutes a solution of

(4- Chl oro-phenyl )-[6-(3-nmethyl -l -trityl-

| H pyrazol -4-yl)-pyridin-3-yl]- nethanone (0. 14qg,
0.25mmol ) in tetrahydrofuran (0.9m ) was added and

reagkh. bt SH 3 Uyt har _
e S0 3 AP T b e, S P 5T 00
QB d),| 700 1B d).66&% (LHns)nT-{% (RER shas quenched with
water, extracted with diethyl ether, organic extracts

m@r{m ned, dried (MgSCU) d concentrated to afford
€ (I

€ compound, which was used in the next step

WO I BRE AR INERhL R4 U grabpr L1 ng mater | al
can be nade by net No escri Tet r ahedron
Asymmetry, 2003, 14, 1309-1316. 60D.

Met hyl -{2- phenyl -2-( 6-r @ “' -4-vn- yridin-3-yl
| -ethyll-am ne To a sol ut ronpof

{2-(4-Cnhl oro-phenyl )-2-[6-(3ethyl- 1-trityl-
1Hryrazol -4-yl)-
pyridin-3-yl]-viny]}-nmethyl-[l-phenyl-ethyl)-anmne in
et hanol was added pal | adiunf 40 wt. % on acti vated
carbon and the reaction nixtdte was subjected to a

t for 17 . | xt
Y RO PERe P PBTBAearFRRd EXERDe 1 OHer oR ShGre fbenzene
€RPEE (1A LAitrobdtRecRsS HELBIVARS the e th oM vag lobiiThed.

chr omat ogr aphy ()%Si Chr&r el yting wth dichloronethane:
RFEAVRHBB-AD R B0 (M’ 330at BINYRAde-DYISD)D) 7.9D(2H, 5), 7.49

6% 8 5CI BT 1pTEr DR QR FLoBAATAT oot R it b0

PS-A2) Rt 1.59 [M+H + 293.18. 1HNMR (Me- 3-
XAMPLE 64

N—N
H

By following the procedure described in Example 57, the title compound was
obtained. LCMS: (PS-A3) R; 6.38 [M+H]" 319. "H NMR (Me-d5-OD) & 8.53 (2H,
s), 7.90 (2H, d), 7.83 (2H, d), 7.71 (2H, d), 7.40-7.30 (3H, m), 5.70 (1H, ), 3.68
(4H, bs), 3.51-3.48 (4H, m).

EXAMPLE 65

65A. [2-:(4-Bromo-phenyl)-2-(4-fluoro-phenyl)-ethyl]-carbamic acid benzvl ester

PCT/GB2004/005464
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OD) d 2.35 (3H, s) 2.40 (3H, s), 3.25 (2H, s),
4.15-4.20 (I1H, t), 7.10-7.18 (1H, n), 7.25 (4H, m,

wQa 2e05/061468 d), 7.67 (IH, dd), 7.80 (I1H s), 8. 3BC1/GH2004/005464

s). EXAMPLE 61 4-{4-[ 161
1- (4- Chl or o- phenyl V3-i m dazol - | -yl - propy
- phenyl } -1 H pyrazol e 61A
1- C4- Br ono- phenyl >- 3-i m dazol -1 -yl - propan-1-ol Br Br A
solution of |-(4-Brono-phenyl)-3-chloro~propan-I|-ol*
(1.5g, .0 mmol) and imdazole (1.23g, 18.03mvl) in

[ d J eat ed Jat 1000C for 18hrs

& thyI acetate. The
organi ¢ extract er g conbi ned, Tdrije MySOH4) ,
filtered, concent el and—pur pfhed %@I um

chr omat ogr aphy ( i anol :

di chl oronet hane (2.98) to net haoI di chl or onet hane

(6:94) to afford t?\e title conmpound (0.75g, 44%
b elsoljtion @VS(4-TuRBoBEIYIRE-(&-brsndoheprapdmid arid 28 Dgl 1,

0B B RE DR AR R ARARABY oGR8,
lﬂﬁﬁn(oé-lﬁamn@emh 6m)]d a)mdiétﬂyuekmb‘rbfmrmatp ey, \dfmﬁlum}qi) mlHim
pce?ogge éf@%} Hﬁee’i’?ﬁtﬁonsw va[arxg} %?J]FJSB]aV% p%_rg e, st1rrevéf fIOIh
60 nAhu S, beﬂorél&miﬁg hgdintd @Sw and sddhem pride emMamg, 6.8mmul) it n

| enal§r %v%it ’}/}(ee‘jtgsuizxt} '%@& o l,'ly%%usﬁrrgcgég i% minutes
%gf&e]a[zldm@ﬁ@fwater (10m1) and d1ethy1 ether (lOml) The aqueous layer was

Chl or o- % 3-i m dazol - | }\{ yl 1- phenv
separdtegyang gxirastedifurt er with ethyl acetate (10ml). The combmed organic

liquors were washed with saturated brine, dried (MgSOy) and concentrating in

vacuo. The residue was dissolved in anhydrous toluene (12ml) before addition of
benzyl alcohol (567ul, 9.27mmol) and heating to 80°C for 40 minutes. The reaction
was allowed to cool to room temperature before addition of ethyl acetate (50ml)
and saturated sodium bicarbonate (50mli). The organic liquors were separated and
washed with further bicarbonate solution (50ml), hydrochloric acid (2N, 100ml)
and saturated brine (50ml) before drying (MgSO,) and concentrating in vacuo. The
residue was purified by column chromatography (SiOz), eluting with ethyl acetate/
petrol (5:95) gradient to (15:85) to afford the title compound (594mg, 45%).
LC/MS: (PS-A2) R, 3.18 No Ionisation.

* This starting material can be made by the method described in Example 8A to 8C,
substituting 4-chlorophenylmagnesium bromide for 4-fluorophenylmagnesium

bromide

65B. {2-(4-Fluoro-pheny-2-[4-(1H-pyrazol-4-vi)-phenyll-ethyl }-carbamic acid
benzyl ester
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w6 2e0dioewabor ol an- 2-yl ) -1 H

Brl -[3-(4-Brono-phenyl)-3-(4-chloro-phenyl)-propyl]-IH
-imdazole was reacted with 4-(4,4,5 55-tetranethyl 4,3

procedure set out in Exanpl@ 1to give the title
conpound. LC Ms: (PS-A2) R12.21 [ MtH + 363.28. 1H NWR
(Me- 3-0D) d 2.55-2.70 (2H, nm), 3.85-3.95 (IH, m,
3.95-4.10 (2H5m), 7.05 (IH5 s), 7.10-7.60 (9H5 m,
7.65 (IH5 s), 7.90-8.00 (2H5 d). EXAWPLE 62
4-r4-(3-1mdazol -1 -yl -1-phenoxy- propy
- phenyl ]| Hk pyrazol e 62A. |- 3 -Brorm- hen

propyi] -1 Himdazo henol was
k<4 Broono- phenyl ) - 7 ob-
1-yl - propan- ol flgl QWi ng the pLs egur et out in
Exanpl e 48B i ve t |t1""corrp . LC/ (PS- A2)
Rt 2.30 [ MtH] ¥357. 26, 9.27. *Thisystarting materi al
can be made byrthe net hod descri bed /n Exanpl e 47A
62B.
4-[4-r3-1kiidazol -1-yl-I-phenoxy- pr“opyD phenyl ] -1 H pyr

-Flﬂ-ﬁr(oﬁno BD eﬁ%fl)-Q (4-ﬂuo§o-%hen%) ethyl]-carbamu: ac1d benzyl ester was

ro eno H i dazol e
wasted E@tbt‘le(&‘lvﬁ tetmmeMBhﬁQ csoxaépnome%ﬂ 1 Hpyrazole following
e 2ol 0%0:Pndfafinld ) ol dtaie 9153040 rbfhd AW, L) v,

eaﬁmmum 416C/ VS; (PS—A2) R 2.05 [MH—I]+ 345.30. 1H NMR
(Me- 3-0D) d 2. 30- 2 55 (2H5M), 4.25-4 45 (2H m,
05,

4§- oﬁ% 1)- lse) ine

7.55-7.60 (2He d), 7. 85 (IH s),; 95 (2H5 ). EXANPLE
e o
/

Lithium aluminium hydride (5.3ml, 5.30mmol, 1M in tetrahydrofuran) was slowly
added to {2-(4-Fluoro-phenyl)-2-[4-(1H-pyrazol-4-yl)-phenyl]-ethyl} -carbamic
acid benzyl ester (439mg, 1.06mmol) in tetrahydrofuran (5ml) at 0°C under

reacted w

IZ

nitrogen. The reaction mixture was allowed to warm to room temperature, stirred
for 51 hours and quenched with water (Sml), aqueous sodium hydroxide (2N, Sml)
and ethyl acetate (10ml). The aqueous layer was separated, extracted with ethyl
acetate (2x20ml). The combined organic liquors were washed with saturated
aqueous brine then dried (MgSOy) and concentrated in vacuo. The residue was
purified by column chromatography (8i0,), eluting with dichloromethane:
methanol: acetic acid: water (120:15:3:2) gradient to (90:18:3:2) to afford the title
compound, which was subsequently converted to the hydrochloride salt (100mg,
32%). LC/MS: (PS-A2) R 1.87 [M+H]* 296. 'H NMR (Me-d;-OD) & 8.20 (2H, 5),
7.57 (2H, d), 7.34-7.29 (4H, m), 7.02 (2H, t), 4.32 (1H, t), 3.67 (2H, d), 2.65 (3H,
S).

ryrazol e fol |l owi ng PEEGB2004/005464
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4-{4-[4- (| HPyrazol - 4-yl Vphenyl ] - pi peri dm 4- vU- ohen. ol
By follow ng the procedure described in Exanple 14 but

wagadsiosi4as i ng chl or obenzene for phenol using PCT/GB2004/005464

nitrobenzene as the solventgd the title conmpound was
obtai ned. LOMS: (PS-A3) R 5.07 [MrH + 320. 1H NWR (
6-DVBO) d 7.97 (2H, s), 7.49 (2H, d), 7.25 (2H, d),
7.10 (2H5 d), 6.68 (2H, d), 2.840 (4H, bs), 2.376 (4H,
bs). EXAMPLE 64 | -{(4-Chl oro-phenyl

)-r4-('I Hpyrazol -4-yl ")-phenyll -nmethv -t it>erazne

M@g@_ng the procedure described in Exanple 57,
e 1l compound was obt ai ned LCVE: (PS— A3) R 6.38
, S . X a4 0

n 570(IH33) 3.68 (4H, bs), 3’51348(4H5m)

EXAMPLE 65 (2-("4-Fl uoroen |y2 [4- (| H pyrazol - 4-yl
") - phenyl f et hyl }-i net h{1 - EV65A

f 2- (4- Brono- Dhenyl ) - 2- (4-fl o- phen
gl)-ethvP-carbam c acid beng esterBr Br To a

sol uti on of

3- (4-fluorophenyl) - 3-(4-bropdphenyl ) propi oni ¢ aci d*

(1.0Cg, 3.09nmmol) in acetone”(4m ) at OOC was _
q’b‘l%h%kﬂe%ﬁ nf’c@@lﬁ'g dEsrchﬁécﬂ}ilE%% R 65241 éﬁbst?ut’%x?o 2ol ) in

et one and et hy ofor mat e

ﬂu@r@mwmagne%m beomadg fpr érﬂﬂ)owphn@’lmemmmbrmsieaha titleed

t 3
B3Pl 8 obABRR, R S e R oL P ) R G-
e StEl (2H, 5), A& €2H,(d), 538 ozm\ﬂ}s 7é3dc(la]d 5),Th#0-7.26 (BH,an), 4.40
r [ uti Qn tirred for 45 mnutes before
gﬁ%ﬁ?ﬁ%ﬁ@#‘”&ﬁé@%@ﬂ) and diethyl ether (10m). The
aqueous | ayer was separated and extracted further with
exXWPEEG6Tate (10m ). The conbi ned organic

4-[4-(2-Methoxy-ethoxy)-phenyl]-4-[4-(1H-pyrazol-4-yD-phenyl]-piperidine

67A. 4-(4-Bromo-phenvl)-4-(4-hydroxy-phenyD)-piperidine- 1 -carboxyvlic acid tert-

butyl ester
0
HO HO
“ *"J“
Br Br

By following the procedure described in Example 47B but substituting 4-[1-(4-

Bromo-phenyl)-2-methylamino-ethyl]-phenol for 4-[4-(4-Bromo-phenyl)-piperidin-
4-y1)-phenol* the title compound was obtained. 'H NMR (ds-DMSO) & 7.45 (2H,
d), 7.25 (2H, d), 7.11 (2H, d), 6.68 (2H, d), 3.35-3.18 (4H, m), 2.31-2.20 (4H, m),
1.38 (9H, s).

* This starting material can be made by the method described in Example 63



liquors were washed with saturated brine, dried

(MgS™4) and concentrating in vacuo. The residue was
waol@sobmesl i n anhydrous tol uene (12m ) bef or e PODGBR@A/N005464

of benzyl al cohol (567ul, ®427mmol) and heating to

8Q0C for 40 m nutes. The reaction was all owed to cool

to roomtenperature before addition of ethyl acetate

(50mM ) and saturated sodi um bi carbonate (50m ). The

organic liquors were separated and washed with further

bi car bonate solution (50m ), hydrochloric acid (2N,

n/lz—hgg-@-ﬂe&%x{!-%@l@o))- Eﬁtging]r%gelgms

Ing 1n vacuo.” T

pAIpOXYEe dcip yertbiitpiaster hr omat ogr aphy (S1Q2), eluting with
ethyl acetate/ petrol (5:95) gradient to (15:85) to

af f or dud.he tltlemcﬁr ound (594ngo. 42% . L PS- A2)
Rt 3.1S S@f | * Thi% star can be
made by the€ ngtbod described in Exa A to 8C,
substi tuti ng 4-chl or ophenyl magnesi um biom de for

4-f 1 uor ophe @ gnesi um brom de 65B.

{2-f 4- Fror o- pfienyl| V244- (1 Hp

grazol - 4-yl Vpaenyl ] - et hyl }- carbami c acied benzyl

Roafis b HFbEmy Phael e (atitabiad-Rpoiind i Sartbuhic”
5 Acid fertdoryl 2ste£t108: tm:xdmrhcol;% z%r&m@aaﬁ%aﬁﬁ&h&abmﬂj dﬂapyr

azol e fol I oW n rocedure set out |n Exanp €
BRssLuhe qn@tﬁé &ﬂb‘fﬁ‘?&n epPmd) o l?mﬂ

4 @(ﬁM ﬁﬂﬁﬂrefwxﬁﬂrd%}a% foOS(P@ ?(f%b\@nﬁtes us1n%15(1 watts. powe, JT he

| H pyrazol - 4-yl V am-'ne
Teetivnowas poureil ito ﬁ@dxw &w@texx(:les (2hHmlp s@@aﬁﬁ:’t 5 miingtésrthen

Sl ARG Sl @Rl F B SRR B lighors wg iy - e

10 W30 .cantratraed and the residue was purified by column chromato graphy
(Si0y), eluting with ethyl acetate/ petrol (25:75) gradient to (50:50) to afford the
title compound (82mg). LCMS: (PS-A2) R, 4.00 [M+H]T" 490.

67C. 4-[4-(2-Methoxy-ethoxy)-phenyl}-4-[4-(1H-pyrazol-4-yD)-phenyll-piperidine

15 4-(4-Brbmo-phenyl)—4—[4-(2—methoxy-ethoxy)—phenyl]~piperidine—l-carboxylic acid
tert-butyl ester was reacted with 4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl) I1H-

IZ\\

pyrazole following the procedure set out in Example 1, substituting tetrakis
triphenylphosphine palladium (0) as catalyst, he title compound was obtained.
LC/MS: (PS-A2) R; 3.27 [M+H]" 478.

20  67D. 4-[4-(2-Methoxy-ethoxy)-phenyl]-4-[4-(1 H-pyrazol-4-vD)-phenvll-piperidine
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acid benzyl ester (439ng, 1.0mwol) in tetrahydrofuran
(5m ) at QOC under nitrogen. The reaction m xture was

wa@bkdésmwedet 0 warmto roomtenperature stirred fBPCT/GB2004/005464

51hours and quenched with wa#ter (5m ), aqueous sodi um
hydroxi de (2N5 5m ) and ethyl acetate (10m ), The
aqueous | ayer was separated, extracted with ethyl
acetate (2x20m ). The conbi ned organic |iquors were
washed with saturated aqueous brine then dried (MySO)
and concentrated in vacuo. The residue was purified by
col umm chromat o i (q) , elutin% W th
di chl or onet hafler ™ el racet Mo aei oW
(120: 15: 3: 2) grlag o {90:18:3:2) t
title conpound, whi
t he hydrochl ori de F
1.87 [ MtH + 296. 1HM
(2H, d), 7.34-7.29
3.67 (2H, d), 2.65¢(3H s).EXAVPLE 66 @
{2- (3- Chl or o- phenyBV2-r4-ri H pyrazol - 4-yl ¥pNenyl | - et hv
U-inethyl-amne By fol]low ng the procedure described

L HTIErgaasTie ags (sl Watiprdder £Qa foligion of 4-[4-(2-Methoxy-ethoxy)-
ghéﬁgl]ﬂtqhqgmﬂw&a ﬁaly%%tﬁﬁﬁgpﬁsr_idiﬁé (87mg) in dichloromethane

- chl"or ophenyl ni agnesi um brom de the title conpound
D). g¥ten E% adnutescyt MM femperagiye, e tqacdipn [wek kfncgatmted] HheuVR

- - - . g .. .
s 6Bl 8 gy il gl AER
3x20oul]. Tk cetbingd 8He¢BHactions viEXGAWRNDE] §ith ethyl acetate then
Saekal @ Nt BRXaRRRR S ety e LoRAS A V!V
: f&er(zbi_decﬁrrgame Jodueiry wire Avab e diwith saptyatgrhigriiel solution then dried
(f?/{éé’bﬁ 3{1& génrégﬁtll‘a:ce%atg ?l?e:)l(c}/ tlhle %tlea golrrgpotugcrl Eé%lrjr}@f' L(,QI\S/I% :e{PS—AB) R
6.08 [M+H]" 378. "H NMR (Me-d5-OD) & 7.92 (2H, 5), 7.51 (2H, d), 7.31 (2H, d),
7.25 (2H, d), 6.89 (2H, d), 4.13 (2H, 1), 3.73 (2H, 1), 3.42 (3H, s), 2.94 (4H, bs),
2.44 (4H, bs).

EXAMPLE 68

4-[4-(3-Methoxv-propoxy)-phenyl]-4-[4-(1H-pyrazol-4-yl)-phenyl]-piperidine

68A. 4-(4-Bromo-phenyl)-4-[4-(3-methoxy-propoxy)-phenyll-piperidine-1 -

carboxylic acid tert-butyl ester

|

!
P o
o N

"X -
P

Tosyl chloride (572mg, 3.0mmol) was added to a solution of 3-methoxypropanol
(191ul, 2.0mmol) in pyridine (1ml). This was stirred at room temperature for 5.5
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HO Br By follow ng the procedure described in Exanple
47B but substituting 4-[1-(4-

w@easnepbenyl ) - 2- net hyl am no-et hyl ] - phenol f oPCT/GB2004/005464

4-[ 4- (4- Brono- phenyl ) - pi petdédi n- 4-yl]-phenol * the
title conpound was obtained. 1H NWVR ( 6-DVMSO) d 7.45
(2H, d), 7.25 (2H, d), 7.11 (2H, d), 6.68 (2H5 d),
3.35-3.18 (4H, m, 2.31-2.20 (4H, m5 1.38 (9H, s).
This starting material can be nade by the nethod
descri bed in Exanpl e 6367B.

ﬂod'rélfh@ﬁ ﬁﬂﬁc@ﬂﬁﬁ HhM fhetaf (Q@ml}%!ﬂ %éhe@ W%Xfégﬁeﬁh 116id

rirerid | carb lic acid tert-b
N, QKLQmI) @ﬁd saturate brine (10mlI). The 11quors were dried MgS0,) and

e S BAERL oo Y ATd A
Gintpthyifostdnyide (Auihgdto s SO{lQl@:(nwa)saddleckmitassmmarbonate

. ' ' | £
CaSEE e R S P M e )
SfaboRytib@s taushutgl 5@ 068,28 mmoln ﬁhﬁs &aﬂtanommmfﬁ was
rre r

O DR oo o

WaeeaQoM0i ned eﬂiygﬁc{étage dlegGﬂté) ST Hé’%bﬁ-lgﬂléd 8fkanic l1qucf)1‘s Wgreb
concentrated an e residye was purifie

@ggﬁw%wla 85} bebpry driepgPeSQa g srgeshtieHnS (kg pesidut
%ﬁ@ﬁtﬁffﬁ:ﬁ b RblKun cﬁ?&na?@rap@x’y Qﬁ@%‘élu’ﬁﬁ%%g a%@&dl én@ ﬁ@fnf ecd

he title co oun
?lk%a byl aogyte/ eq@l tqﬁmslfngm figle HWU@@ BOX wlow#@ﬁmg/ hlﬁz1m|g)
FoMSTR! 2Y6 paety4sowl ) - henyl 1- ir eridine Br

* This starting material can be made by the method described in Example 67A

68B. 4-[4-(3-Methoxy-propoxy)-phenyl]-4-[4-(1H-pyrazol-4-yl)-phenvl]-piperidine

OO
Cy

@

N—N
H

By following the procedure described in Example 67C and 67D but substituting 4-
(4-Bromo-phenyl)-4-[4-(2-methoxy-ethoxy)-phenyl]-piperidine-1-carboxylic acid
tert-butyl ester for 4-(4-Bromo-phenyl)-4-[4-(3-methoxy-propoxy)-phenyl]-
piperidine-1-carboxylic acid tert-butyl ester the title compound was obtained.
LCMS: R; 6.65 [M+H]" 392. "H NMR (Me-d5-OD) & 7.94 (2H, s), 7.57 (2H, d),
7.34 (2H, d), 7.27 (2H, d), 6.91 (2H, d), 4.04 (2H, t), 3.56 (2H, 1), 3.34-3.33 (5H,
m), 3.24-3.22 (4H, m), 2.67-2.66 (4H, m)

EXAMPLE 69
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WORME/061463

4- (4- Brono- phenyl ) -4-[4-(2-nmet hoxy- et hoxy) - phenyl ] -pip
eridine-l-carboxylic acid tert-butyl ester was reacted

4-(4,4,5,5-tetramet hyl -1, 31&- di oxabor ol an-2-yl ) I Hpyr az
ole follow ng the procedure set out in Exanple 1,
substituting tetrakis triphenyl phosphi ne pall adi um (0)
as catalyst, he title conmpound was obtained. LC ME:
(PS-A2) Rt 3.27 [M+H] + 478. 67P. 4-f4-(2-Me
t hoxy- et hoxy) - phenyl | - 4- |
4- (1 H pyrazol - 4- vD- phed - pi peridineTrifluoroacetic
acid (Im) was added to @. utson of
4-[ 4- ( 2- Met hoxy- et hoxy§ - I
phenyl]-4-[4- (| H pyrazol -4)- phenyl ] - pi peri di ne

m). After 30 m nutes at

(87mg) in dichloronethane
roomtenperature, the reactipn was concentrated. The

resi due was dissolved in efiityl acetate then extracted
into hydrochloric acid (2N, 2x20m). The conbi ned
Bojfeltnysng thgprocediere descabeges Faamnple th. and N buj sebstituing hén

Ce f . i i Ryl
bl o g D 16 DRHEIGHEPA A et B B e
titls baponing was ebtainad. sliC/DAS :(BS-4G) Bt 9.8 [MKER 30ildd3NESq

ConE RO BLThapB i e 1 ap LB TIRRKC P
3400)4502H4, ?27.(561155502}1, d), 2.88-8(0812HDr,s).7. 31 (2H, d),
7.25 (2H5 d), 6.89 (2H, d), 4.13 (2H, t), 3.73 (2H

E)a M? §3H5 s), 2.94 (4H, bs), 2.44 (4H, bs).

AMIne: 1=

..... AN AT TV ) < 2T A-YRRASN
idnicbidagri@t hoxy- pr opoxy) - phenyl
)-piperidine-lcarboxylic acid tert-buty | ester Tosyl
chloride (572ng, 3.0muol) s added to a sol ution of
3- met hoxypr opanol (19 sOmol ) in pyridine (Im).
This was stirred at r tenperature for 5.5hours then
diluted with ethyl acetgte (20m ) and washed wth
hydrochl oric acid

/
—N

N/
H

N\

Iz

By following the procedure described in Example 47, but substituting 2-
chloropyrazine for 2-chloro-4-cyanopyridine, the title compound was obtained.
LC/MS: (PS-B3) R; 2.27 [M+H]" 414. 'H NMR (Me-d;-OD) & 2.45 (3H, s), 3.55
(1H, dd), 3.65 (1H, dd), 4.25 (1H, t), 7.10 (2H, d), 7.30-7.38 (3H, m), 7.40 (2H, d),
7.48 (1H, d), 7.56 (2H, d), 7.95 (2H, s), 8.22 (1H, d).

EXAMPLE 71

{2-(4-Chloro-phenoxy)-2-[4-(1H-pyrazol-4-yl)-phenyl]-ethyl}-methvl-amine

PCT/GB2004/005464
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(2N, 3xI0Om) and saturated brine (10m ). The liquors
were dried (MySC>4) and concentrated to furnish a

wa@obsosi4ess oil (600ng). This oil was di ssol vEBCT/GB2004/005464

di met hyl formam de (2nm) antk8to this sol ution was added
pot assi um car bonate (64ng, 0.46nmol) and

4- (4- Br ono- phenyl ) - 4- (4- hydr oxy- phenyl ) - pi peri di ne- 1-
carboxylic acid tert-butyl ester* (1 QOOng, 0.231nmol).
The resultant m xture was stirred at 1000C for 4
hours. Once cool ed, water (20m ) was added and the

m xture was extracted wth ethyl acetate (3x10m ). The
conmbi ned organic liquors re washed with brine (10n)
before drying (MySg4) an oncentrating. The residue
was purified by colum chromat ography (Siq 2), eluting
with a gradient from 10- 20% &t hyl acetate/ petrol to
furnish the title conpound”as a col ourl ess oi

(13Ing). LCVMS: R 4.20 [ MHHy¥ 504. * This starting

mat eri al can be made by thesnmethod described in
Exanpl e 67A 68B. 4-r4-(r3-Mdt hoxy- propoxy) - phenyl 1-4-|
4- (I Hpyraz ol -4-yl)- phenyl]-piperidine By follow ng
thiefoe wine dha rrockdutsrdebuibed m Hxeaupi 48, 6FRGubitutGERhbA for 4-

j [ A- :

DRt A0S compqund yas chipipet L S B A BRI per
iCdPlzmHn-zoarlmelﬁ @ﬁa@sz@](); &rz.tste Emysl) 284 @Y, ?@r % 10 (1}]1, ad,

-{(A4- Br - -4- 4- ( 3- et hoxy- propoxy) - phenyl |-
SRR OB i G, B30 Bt S ki SoAL 9,
title conpound was obtained. LCMS: R 6.65 [ MtH] + 392.
HEXAMRLENR-~-OD) d 7.94 (2H, s), 7.57 (2H5 d), 7.34
(2H, d), 7.27 (2H, d) 6.91 (2H, d), 4.04 (2H3t), 3.56
(323-IChiGroIhedyl B3-[4-BHH- - i3y~ -1-

3 67-2 66 ( 4ﬁgynr)3 éﬁw%@ﬂ?&%@ﬁ%ﬂﬁa ST amihy- Bropane Lol
rhenyl)-3-r4-( ' IH-'sESm ol -4-yl *)-phenvn-propi on

am deBy follow ng theiprocedure described in Exanple
9A and 9B but substituting SQZT/QUH

4
N—N
H

By following the procedure described in Example 20 but substituting
dimethylamine for 3-aminopropan-1-ol the title compound was obtained. LC/MS:
(PS-A2) Ry 2.05 [M+H]" 356. 'H NMR (Me-d3-OD) 6 1.87 (2H, quintet), 1.98
(dcOH, 5), 3.23 (2H, 1), 3.68 (2H, 1), 3.75 (2H, dd), 4.4 (1H, 1), 7.36 (2H, d), 7.4
(4H, 5), 7.62 (2H, d), 7.97 (2H, s).

EXAMPLE 73
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di f | uor ophenyl magnesi um brom de for
3, 4-di chl or ophenyl magnesi um brom de, the title

wa@ooposnds was obt ai ned. LG/ MS: (PS-A3) R 9. 82 pdiEB2004/005464

360. 14, 362.12. 1HNVR (Me-1®-OD) d 2.90-3.00 (2H, d),
4.50-4.60 (IH t), 7.10-7.30 (3H, m, 7.40-7.45 (2H5
d), 7.50-7.55 (2H, d), 7.85-8.05 (2H br s). EXAMPLE 70
2-(4-{2-Met hyl am no-1I -| ,

"4- (| H pyrazol - 4-yl Vphenyl ] - et hvU- phenoxy) -

i sonicotinamde N N By follow ng the procedure

descri bed i n Exanpl ecdZ . but substituting 2-

chl oropyrazine for 2-chl dro-4-cyagpopyridine, the title
conpound was obt ai ned. :ﬂ/(\ﬁs- B3) Rt 2.27 [ M¥H] +
414. 1H NMR (Me- 3-OD) d.5 (3H, s), 3.55 (IH dd),
3.65 (IH dd), 4.25 (IH 5% 7.10 (2H5d), 7.30-7.38
(3H5M, 7.40 (2H, d), 7.48

(2H s), 8.22 (IH5 d). E}

(IH5 d), 7.56 (2H5d), 7.95

4- Chl or o- phenoxy) - 2- \ A- (¥H pyr azol - 4- yD- pheny
RSBt R A RERYy op FRAAPE DPF RPRERRIE o) ¢ or
d}merﬂmlmlopﬁ:e ﬁeﬂmxnoehmxﬂ-tﬂl the Gidmepopotindverss atiseingd dd/MS:

; - : Ph 0 =J
o) & g 48 TMIE OB S o, Y Sa L
<f 359 (A, ddpldsm @Pﬁ% @39!(1191)0 773,61(7H,(®H7 38114H 6),4%1(2H, ),

) 57 (2H5 d), 7.93 (2H, s).

{7 2I%M?)Chl or o- phenyl V2-[ 4-f1 H pyr azol 4 yI) phenyl
| - et hyl ani i no}-propan-1-ol M N
EXAMPLE 74

{2-(4-Chloro-phenyl)-2-{4-(1H-pyrazol-4-yD)-phenyl]-ethyl } -cyclopropylmethyl-

amine

By following the procedure described in Example 20 but substituting
dimethylamine for cyclopropylmethylamine the title compound was obtained.
LC/MS: (PS-A2) Ry 2.21 [M-+H]" 352. '"HNMR (Me-d;-OD) § -0.4-0.3 (2H, m),
0.35-0.40 (2H, m), 0.78-0.87 (1H, m), 2.42 (2H, d), 3.15-3.25 (2H, m), 4.11 (1H, 1),
7.16-7.27 (6H, m), 7.45 (2H, d), 7.82, (2H, s).
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By follow ng the procedure described in Exanple 20 but
substituting di nethylam ne for 3-am nopropan-1-ol the

wo 2edseeresrpound was obtai ned. LO MS: (PS-A2) RpCRGB2004/005464

[ MtH + 356. 1HNVR(Me-~-0D) 1 1.87 (2H5 quintet), 1.98
(AcQU, s), 3.23 (2H, t), 3.68 (2H, t), 3.75 (2H, dd),
4.4 (IH, t), 7.36 (2H, d)3 7.4 (4H, s), 7.62 (2H, d),
7.97 (2H5 s). EXAMPLE 73
2-{2-(4-Chl or o- phenyl V2-[ 4- C1H- pyr azol - 4-yl ) - phenyl ] -e
t hyl am nol - et hanol ~ . OH H By followi ng the procedure
&SGpaeds i n Exanpl e 20 but substituting di nmethylam ne
or Z-am noethan-l-ol the title conmpound was obt ai ned.
Mt tmm;oram-ﬁy&anwm(mm SR = R d
1.98 {AcQUJ, s), 3.10 . H dd), 3.78, (2H
51t), 4.39 (14 1), 736(2H “ (738(4H s), 7.61
(2H, d), 7.97 ( s). EXAWPLE "]
{2-(4-Chl oro- pheryN=T4- (I B ryeazg
")-phenvU-ethyl) -_=% cl orroryl met hyl
t he procedure desc

but substituting
fine the title
. Rt 2.21 [MHH +
352. HNWR (Me- 3-OPNd 0403(2HN_ ), 0.35-0.40
(2H, nm), 0.78-0.87 (IHmM, 2.42 (2H" d), 3.15-3.25

E E@ldﬁng the %ro%e&dré"dﬁ?&bed-"m E@arﬁplgz buBdibstithting/4-fb4 § 3H S5
nglﬁthylf 133 {(Zﬂlq&abprﬁwgzﬂp-lﬂ -pyragole for 3-(4,4,5,5-Tetramethyl-
H?i‘,?]‘&)@xbb&ol&n By Rl ada Bhapg g Y /et Eifbrd iR E 8- (i b
pyrazol-4-yl)-phenyl]-ethyl}-methyl-amine*, the title compound was obtained.
LC/MS: (PS-B3) R; 2.42 [M+H]" 355. "HNMR (Me-d3-OD) & 1.94 (4cOH, s),
2.72 (3H, s), 3.73 (2H, d), 4.46 (1H, 1), 7.41 (2H, d), 7.51-7.56 (3H, m), 7.63 (2H,
d), 7.70 (2H, d), 7.96 (2H, s), 8.10 (1H, dt), 8.53 (1H, dd), 8.80 (1H, d).

* This starting material can be made by the method described in Example 21.

EXAMPLE 76

4-{3-Methylamino-~1-[4-

By following the procedure described in Example 8 but substituting 4-
chlorophenylmagnesium bromide for 4-anisylmagnesium bromide, the title
compound can be obtained LC/MS: (PS-A2) R, 1.82 [M+H]" 308. 'H NMR (Me-
d3-0D) 8 1.92 (4cOH, s), 2.34-2.43 (2H, m), 2.64 (3H, s), 2.86-2.92 (2H, m), 3.96
(1H, t), 6.75 (2H, d), 7.13 (2H, d), 7.29 (2H, d), 7.52 (2H, d), 7.93 (2H, d).



10

15

W0 edosacebchyl - |

By follow ng the procedure described in Exanple 1 but
substituting 4-(4,4,5,5-

3-(4,4,5,5-Tetranet hyl - 171

[1,3,2]di oxaborol an-2-yl)-pyridine and coupling to
{2-(4-Chl oro-phenyl)-2-[4- (I H

ryrazol -4-yl)-phenyl]-ethyl }-nethyl amne*, the title
conpound was obtained. LOMS: (PS-B3) R 2.42 [ M+H] +
355. 1H NWVR (Me- 3-0D) d 1.94 ( eCH, s), 2.72 (3H s)5

%M_#;_g%d), 4.46 (I1H5 t), 7.41 (2H, d), 7.51-7.56
My, 7.63 (2H d), 7.70 (2H5 d), 7.96 (2H5 s), 8.10
o 4 Azdhs Hedv1 Do ’iamTiﬁ%S_Startlng

y
Exanple 2 1. EXAMPLE 76 4-{3-Methyl am no-

1-[4- (I B pyrazol - 4-yl >speqyl ] -propyl}-phenol - N By
foll owi ng the procedurelds ad in Exanple 8 but
substituting 4- chloropheny] magnesi um brom de for
4- ani syl magnesi um brom de,f the title conpound can be
obtained LC M5 (PS-A2) R~ 82 [ MPHI+ 308. 1HNWVR ( Me-
3-0D)d 1.92 ( cOH, s), 2.34~2.43 (2H5m), 2.64 (3H5 s),
2.86-2.92 (2H5 m), 3.96 (I 1),6.75 (2H, d), 7.13
(2H d)5 7.29 (2H5 d), 7.52 (2H5 d), 7.93 (2H5
%ﬁe frocedure described in Example 8§ but subs‘ututm 4-
3 r4 Met hoxy- Dhenyl V3-r4- (I H Pyrazol -4-yl Vp enyll prop
ghlenpphenylmggnesipm &ange fomd- qe%@&ga?%ma brompif,ayl efhylamine
gai fgﬁyﬁx mdRRb! D} it tifgcAnpdulld ¥ BRSRY. np@m'(pgm)

ani sy magnesi um brom de and net hyl am ne

Rot. 821[M$H] 1’33082 M INMReMeah6ID), & 2.22282 (21, e 2Pd i, dds

R S AP o 101 A 1

(ﬁH,s)fS)M@IC&QI-l(bM 51),6.77 (2H, d), 7.1 1 (2H, s),
.17 (2H5d)5 7.41 (2H3d)5 7.71

EXAMPLE 78

4-(4-Chloro-phenyl)-4-[4-(3-methyl-1H-pyrazol-4-yl)-phenyl]-piperidine

78A.. 4-(4-Chloro-phenyl)-4-[4-(3-methyl-1-trityl-1H-pyrazol-4-yl)-phenyl]-

Cl
NH
NH o HO .OH
/

4-(4-bromo-phenyl)-4-(4-chloro-phenyl)-piperidine hydrochloride was reacted with

piperidine

3-methyl-1-trityl-1H-pyrazole-4-boronic acid* following the procedure set out in
Example 1, but using tetrakis(triphenylphosphine) palladium (0) as the catalyst to
give the title compound. LC/MS: (PS-B3) R; 2.78 min [M+H]" 594.

* This starting material can be made by the method described in EP1382603

, 3, 2- di oxabor ol an- 2-yl ) - | H pyr azpCBGB04/005464
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(2H5 s), 8.41 (zZf CO2H5br s). EXAMPLE 78 4-f4-Chl oro-
rhenv

WO 4005461468- met hyl - | H pyra2ol - 4-yl ) - phenyl 1- pi pepeT/dBR@®4/005464

78A. 172

4- (4-Chl oro-T3henyl V4-r4-r3-methyl -1 -trityl -1 H pyrazol
-4-yl Vphenyl]- piperidine HO,OH B NNN Tr N-N Tr

4- (4- brono- phenyl ) - 4- (4-chl oro- phenyl )- rireridine
hydrochl ori de was reacted with 3-methyl-I-trityl-IH
ryrazol e-4-boronic acid* follow ng the procedure set

made by the nethed
4- (4- Chl or o- phenyl W
yl]-piperidiiie CH
of4-(4-ch| or o- phenyf) - 4- [4 (3-nmethyl-I]-trityl-1H pyraz
-4-yl) - phenyl ] -4 520mol ) in 5N
hydrochl oric acidy&n), THF (5nl) andNrret hanol (5mnL)
was stirred for 140 mnutes. The orgd’hlc sol vents were

B R B PR DS SRR
phasB-pisidhegi 788y OlBYmanhthi ih SNrhydfochlodt aeid Il THEe SmL)
ar?cl mgt%e‘?nol (5mL) was stirred for 140 minutes. The organic solvents were
removed in vacuo then the resulting solution was diluted with 2N HCI and washed
with ether. The aqueous phase was basified by addition of sodium hydroxide pellets
then extracted with ethyl acetate. This organic extract was washed with brine, dried
(MgSO,), filtered and concentrated to give a residue which was purified by column
chromatography (Si0;), eluting with a gradient of 2M ammonia in methanol (5% to
7.5%) and dichloromethane. The product was further purified by preparative HPLC
to give the title compound which was converted to its dihydrochloride salt (84mg,
80%); LCMS (PS-A3) R; 6.86 min [M+H]" 352. 'HNMR (Me-d;-0OD) § 2.55 (3H,
8), 2.70-2.75 (4H, m), 3.22-3.27 (4H, m), 7.35-7.41 (4H, m), 7.47-7.54 (4H, m),
8.32 2H, s).

EXAMPLE 79

2-(4-Chloro-phenyl)-2-[4-(1H-pyrazol-4-yl)-phenyl}-morpholine

79A.. 2-(4-Chloro-phenyl)-2-(4-iodo~phenyl)-oxirane

cl
e
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then extracted with ethyl acetate. This organic
extract was washed with brine, dried (MySC>4),

wo péosesEE3 and concentrated to give a residue WhETIGB2ED/005464

purified by colum chromat otpr aphy (Si Ch), eluting with
a gradient of 2M ammoni a in nethanol (5%to 7.5% and
di chl or onet hane. The product was further purified by
preparative HPLC to give the title conpound which was
converted to its dihydrochloride salt (84ng, 80%;
LCVMB (PS-A3) Rt 6.86 min [MH + 352. 1H NVR (Me- 3- QD)
go%%rﬁﬁy&rﬁié(@@%dl %ngn &2 1(2§1|ﬂg ﬁmr;};)%l)%?as%la%{d én@é‘?&\lmhen
PMAM(SmL) gvay a:(l m@p(ljylsulfomum iodide (0.66g, 3.2mmol) was added

DR bad il KIBNE el s Focflel 30RS B 1 TBERAG IR,
lo8oghenyDhyethingee. (16 Wi vspeassitiond atroonltempi@gng, for 24 hours

, .(5m .
e T g G St R S ST
6@?1 téﬁlg }asgaﬂicsxhhéed)vea;fch’ned (ﬁﬂg?ﬁga)Mltdr@j dndwenkeafrited toagive the

i ooy 1R Sk S vols SRR e ruifieping. ZOMS

(PO R AT i UVBH] 35524 hours then diluted with ethyl
acet ate and washed vvlth 1:2 vvater/brl ne, water and

conpound 1. OI g, 97% vvh| c&l
purificat CI\/IS (PS- A2)

79B.
| - f 4- Chl or o- phen
henyl ) - et hanol

A solution of 2-(4-chloro-phenyl)-2-(4-iodo-phenyl)-oxirane (0.60g, 1.68mmol),
ethanolamine (0.5mL, 8.3mmol) and triethylamine (0.5mL, 3.6mmol) in iso-
propanol (5mL) was maintained at 50°C for 72 hours then concentrated in vacuo.
The residue was taken up in ethyl acetate and washed with saturated potassium
carbonate solution/water (1:9). The aqueous phase was extracted a second time with
ethyl acetate, then the combined exiracts were washed with brine, dried (MgSOy),
filtered and concentrated to give the title compound (701mg, quantitative); LCMS
(PS-A2) R; 2.29 min [M+H]" 418, [M—H,O+H]" 400.

79C. 2-(4-Chloro-phenyl)-2-(4-iodo-phenvl)-morpholine

Cl
CI OH
N/\/OH

H —

Cl
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A sol ution of
2- (4-chl or o- phenyl ) -2-(4-i odo- phenyl ) -oxirane (0.60g

triethylamne (0.5nmL, 3.6mm ) in isopropan sl (5nL)
was mai ntai ned at 500C for 72 hours then concentrated
in vacuo. The residue was taken up in ethyl acetate
and washed with saturated potassium carbonate
solution/water (1:9). The aqueous phase was extracted
a second time with ethyl acetate, then the conbi ned

i R S e R e
¢th@ioin70 longah6$tmmpl) e PCM. GUBL) R8s aggtedrwvitly c@@emﬁaﬁeq HASId) +

(i o ke Do it hfr oride (PR (PR, Yomtfony pas

hdded andihe mdxture stirred for a further 2 hours. The mixture was diluted with

eth am n i od henyl ) :
PR e T PR ReIpsEe P RERS APl dyied
%Mtgms) Offieealt dhdh%‘beh&ﬁ@; ’I(h@ ﬁzsg%i w]ai ﬁmm d)b1 9c6f1in|ﬁ§ 20
ours, anot portion of | \ : nmo S
TR EREY (LM SRS ¢ odgehgomig e bHE oSl e
{Hé%ﬂ@‘c&hy&ﬁxd‘@%ndg hodpd NS (PRIDYR, 20ehad R1-A0d 40@shed
with saturated potassium carbonate and brine then
, filt d and conce trated. The residue
Al U 2t 1 Woe N 1D A ‘ NAPARNING el uti ng
with O. S%rlethyl amne in ethyl acetate to afford the
titl , 43%; L S '
[ MtH] + 400. '@] ChI or o- phen

reacted with 4-(4
tetramethyl -1, 3, 2-4i oxabor ol an- 2- yl)-1H pyrazol e
foll owi ng the procédure set out in Exdhple 1, but
usi ng tetrakis(triphenyl phosphi ne) paj tdi um (0) as
the catalyst to

2-(4-chloro-phenyl)-2-(4-iodo-phenyl)-morpholine was reacted with 4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-~pyrazole following the procedure set out
in Example 1, but using tetrakis(triphenylphosphine) palladium (0) as the catalyst to
give the title compound. LCMS (PS-A3) R; 6.88 min [M+H]" 340. "H NMR (Me-
a2;-0D) & 2.84-2.88 (2H, m), 3.32~3.36 (1H, m), 3.45-3.49 (1H, m), 3.69-3.72 (2H,
m), 7.31 (2H, d), 7.40 (4H, apparent d), 7.56 (2H, d), 7.92 (2H, br.s).

EXAMPLE 80

(4-{4-14-(1H-Pvrazol-4-y1)-phenvll-piperidin-4-yl}~-phenoxv)-acetic acid and (4-
{4-[4-(1H-Pyrazol-4-yD)-phenvll-piperidin-4-yl} ~-phenoxy)-acetic acid, methvl ester

et hanol ami ne (0.5nL, 8.3mvl) and PCT/GB2004/005464



give the title conmpound. LCMS (PS-A3) R 6.88 nmin

[ MPFH + 340. 1H NWMR (Me- 3-0D) d 2.84-2.88 (2H, m,
wW@2821081486 (IH, m, 3.45-3.49 (IH5m, 3.69-3.FC1/GBRD04/005464

n, 7.31 (2H, d), 7.40 (4Hb7sapparent d), 7.56 (2H5 d),

7.92 (2H5 br.s). EXAMPLE 80 (4- f4-[4-(|H Pyrazol -

4-yl) - phenyl 3- pi peri di n-4-yl >-phenoxyVacetic acid and

f4- {4-[14-(1 H Pyrazol -4 -vl Vpheny |1 -pi

peri di n-4-vU phenoxy)-acetic acid, nethyl ester80A.

(4-r4-f4-brono-phenyl Vpi peridi n-4-yl | - phenoxy>-acetic

B0A FaQlul1 30, Sﬁen@)%i&ﬁdi}l;tb@oggﬁﬁa&&ic Bh1a@hy) ester
rrowrng tne cedure descrl t

substltutl ng chI or obenzene for eFtiéyé pRenoxyacet at e
and enpl oyi ng ni trobenz as solvént, t it o

agaRRUNE. Was obt ai new 5 (PS-A2) Rt 2 K'/Fkﬁ]+
418" ‘8’08{4+[4 (1 HPRyr azol—-4-vs
P- phenyl ] per i di n-4 phenoxy) - acetic aci nd (4-

(4[4(IH-PyrazoI enyl ] - pi peridm 4-yl
- phenoxyVaceti c aci d et hyl ester EtQ2C O
NH2 O {4-[4-(4- br ono- Bhenyl ) - pi peri di n 4 yl ] Bphenoxy}
-acetic acid ethyl ester was reacted w

By fofloping @@P@t@ﬁ%flmlqu ‘@EﬁmHPls%é%éPbﬁuBﬁl@%a ) -1 H pyr
aﬁeﬂoseﬁzeﬁé ARG ﬂh@ﬁoﬁﬁ&%ﬁﬁd%nﬁ%yn@é&trb&n%"&@ Lvent, the
using tetrakis(trip 0 I ne) pal alum(a
5 il campasad iy it HOUS (WY A2 REEATMBP BT Bt 5. t 0
yield a m xture
80B. (4-{4-[4-(1H-Pyrazol-4-v)-phenvl]-piperidin-4-y1} -phenoxy)-acetic acid and

(4-{4-[4-(1H-Pyrazol-4-yD)-phenyl]-piperidin-4-y1}-phenoxy)-acetic acid, methyl

‘<

ester

BtO,C._ vo MeO,C_ |
\.ﬁm ol ‘E ‘fi—l

{4-[4-(4-bromo-phenyl)fpiperidin-4-y1]-phehoxy} -acetic acid ethyl ester was

\ O

IZ

10

reacted with 4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole following
the procedure set out in Example 1, but using tetrakis(triphenylphosphine)
palladium (0) as the catalyst and heating at 80°C for 30 minutes, to yield a mixture

15  ofthe title compounds. On work up the basic aqueous extract was neutralised with
hydrochloric acid and extracted with ethyl acetate (x2), then these organic extracts
were combined and washed with brine, dried (MgSQy), filtered and concentrated to
give a crude product that was recrystallised from water to afford (4-{4-{4-(1H-
pyrazol-4-yl)-phenyl}-piperidin-4-yl}-phenoxy)-acetic acid (12mg, 5%); LCMS

20 (PS-A3) R, 5.33 min [M+H]" 378, 'H NMR (DMSO-ds) § 2.22-2.26 (4H, m), 2.67-
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of the title conmpounds. On work up the basic aqueous
extract was neutralised wth hydrochloric acid and

wezdosactsesl Wi th ethyl acetate (c2), then theserPOT/GaR0A/005464

extracts were conbi ned andiashed with brine, dried
(MySO 4) filtered and concentrated to give a crude
product that was recrystallised fromwater to afford
(4-{4-[4-(IH ryrazol-4-yl)-
rhenyl ] - pi peridi n-4-yl }-phenoxy)-acetic acid (12ng,
5% LCMS (PS-A3) RL 5.33 nmin [MH—If 378. 1HNMR
6 Vi (

tna Aé? 2, 25%6%7%13}{ (d;)lH‘ 11”()12 63,“'%%%1“)7@5 (2(1312'51',),
696(21{,4368)(2%!5 d) 7 96 (2H, br.s). The material which
was not extracted into base was converted on standing

The Irﬁ% ?%cﬁ @asano‘% 'eﬂﬂict%d %HE% %’s converted on standull in

reridin-4-

{4-14 H pyrazol - 4- ‘2‘@? eny

@h@lnmlyg a sipgle |c@ma@nd; Giwp%@pgﬁ-yl)mhesyﬂmwemmﬂﬂlbd
CaRE RN b P P TR PR g
MERd (HebitiefcBm@Rndd(12m842%8); EGN(S%HS -43),R; 3,18 MingM-+H]" 392.

OB D00 siisd Bl ) mor2 B ol ene bt Voo

61, @, W‘Ql((lﬂ-@ﬂ@@@iﬁ%vﬂmﬂn&x]7-89'(]&@@)0“ n-4-yu

-benzonitrile 8IA
é@éﬁ@ﬁﬁ%@io phenyl V4- (4-i odo- phenyl ) - pi peridine | By
the procedure described in Exanple 42B but
odobenz ne the title

By following the procedure described in Example 42B but substituting

chlorobenzene for iodobenzene, the title compound was obtained. LCMS (PS-A2)
2.68 min [M+H]" 398.

81B. 4-[4-(4-Chloro-phenvD)-piperidin-4-v1i-benzonitrile

e NH_MNC H
£

A mixture of 4-(4-chloro-phenyl)-4-(4-iodo-phenyl)-piperidine and copper (I)

cyanide in DMF was heated at 140°C under nitrogen for 6 hours then allowed to

cool. The mixture was diluted with ethyl acetate, washed with a mixture of conc.
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A m xture of
4- (4-chl oro- phenyl ) -4-(4-i odo- phenyl ) - pi peri di ne and

wa@ompses1463 ) cyanide in DVMF was heated at 1400CPOmd®rR004/005464

nitrogen for 6 hours then #1711 owed to cool. The m xture
was diluted with ethyl acetate, washed with a m xture
of cone.ammonia and brine ( 5), dried (MJSC ),
filtered and concentrated to give a residue which was
partially purified by colum chromat ography (Si C"),
eluting wwth a gradient of 2M amonia in rrethanol (5%
tand 4 ardling (24| @4 iid

o089 i @ rg’«té@@zf ioR LALLM MG b ke a rosidue
rEeh Wwawa{ﬂwuuﬁedjbx mmpdnpma@anapkmn(slmm\ﬁuml%smea Rt
%rgd?en'i gf %/IhM%yt%n%a x%] %ha%l%ﬁSV%to 10%) and dichloromethane to afford
ﬁlgq t}tlemopespwm (46 4 gy W1 6% At wasitdlen on to the next reaction without

\j\‘ﬁauéhdé}'é r?éadé? ‘itcﬁkﬂg'ﬁ%’ %2%%@ Ih\,f;r th?enzonltn | e

2 di oxaborol an- 2-yl)-1 H-pyrazole foIIovvl ng t he
n d AV 1 1)l I_ y 5 )

catal yst and

obtain the titl LCMS ( Rﬁ6,68 mn
[ MFH + 329. 1H NN b1 J3- d 2 X, 4H5 ,
2.77-2.85 (4H, m, 3,75 (3H3 s), 2H, d), 7.59

(2H, d), 7.68 (2H, 7.71 (2H, d),

EXAVPLE 82
(2-r4-Chl oro-phenyl J&+2-[ 4-f1 H-pyraZO/
| - pi Opyl | - met hyl -am ne 82A. -N
Bi s- (4-chl oro- phenyl ) ~acetic acid rreﬂ*hyl ester Clv. C

N G P A A S S5 A58

etrame yl 1,3,2- dloxaborolan-z-yl) lH-pyrazole followmg the procedure set out

42 (2H, br.s).

-yl Vphenyl

in Example 1, but using tetrakis(triphenylphosphine) palladium (0) as the catalyst
and heating at 100°C for 15 minutes, to obtain the title compound. LCMS (PS-A3)
R;6.68 min [M+H]" 329. 'H NMR (Me-d;-OD) 6 2.65-2.73 (4H, m), 2.77-2.85
(4H,m), 3.75 (3H, s), 7.46 (2H, d), 7.59 (2H, d), 7.68 (2H, d), 7.71 (2H, d), 8.42
(2H, br.s).

EXAMPLE 82

{2-(4-Chloro-phenyl)-2-[4-(1H-pyrazol-4-y1}-phenyl]-propy]} ~-methyl-amine

32A. Bis-(4-chloro-phenyl)-acetic acid methvl] ester

al cl
O COH O CO,Me

———

® ®

Ci Cl

Bis-(4-chloro-phenyl)-acetic acid (4.33g, 15.4mmol) was suspended in anhydrous
methanol (20mL) and concentrated hydrochloric acid (5 drops) was added. After 1
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met hanol (20OnL) and concentrated hydrochloric acid (5
drops) was added. After lday the reaction was quenched

wdyoosher4azidi ti on of saturated sodi um bi car bonaP€T/GB2004/005464

sol ution, then the organi c18ol vent was renoved in
vacuo. The residue was partitioned between ethyl
acetate and 50% sat urat ed potassi um carbonat e
sol ution. The organi c phase was washed with brine,
dried (MgSC')5 filtered and concentrated to give a
resi due which was purified by col um chromat ography

. . : o kb
o R A e S T
F88gon, theMbe ORSaRIPIVRIIVRIemdved iMprckonihsaesidne. wasH NVR

| 10}1%é g%%ﬁébﬂ%l%é )agci é@"% %at{ulal—el'd p%}assi&n 20pbnfis sc(lﬁ‘tl_cl:n.
PhorBirte glbse howashp et lbyinpricpi (Vg0 ACTltbredstdyon@straed

CO2 e IV, c | ci. ol ution,of . .
BV Ty R ppanp e e e P masesgaty o eping o
4itA 0% hyl AcelatiFpdtRO D hifwd sheiittd @ehpbond-a88Golundess oil (3.57
nitro‘gﬁn. A sol ution of LDA (3.0r . Omol %m in
BSYRnet VISP SR Rbéd2 B Nadeuisatinge gHMR (EDfln ek GH.
h f f . nodonet hane (0.63 nl,
%.)O%% %?g’ 7%23%%%2%@%%%?%%&% the reacti on was
guenched by the addition of saturated amoni um
8IB.3xd-Bis-(dshlorg-phenzhpropionigand methybesiart o r oom
tenperature then concentrated in vacuo to renove
organi ¢ sol ¥ert8s, The mi xture Was 'I uted with ethyl
acet at e/ petr ol 4 ajtglmgvashed wi td _dat ioaked ammoni um
chl oride solution fhen brime;™ dried (MSCu), filtered
and concentrated ¥0xgi ve a residue wrgh was purified
by col um chrormt aphy (Si2), el ! gg with an et hyl
acetate/petrol gradient (1%to 2%, tb afford the
title conpound as & colourless oil (290 ny, 17%: LCMS

gﬁ%%lu%%ﬁ oﬁis—f‘él-gl'}lom—ﬁhenMaceﬁc acid methyl ester (1.19g, 4.0mmol) in
THF (20ml) was cooled to ~78°C under nitrogen. A solution of LDA (3.0mL,
6.0mmol, 2M in heptane/THF/ethylbenzene) was added over 5§ minutes, then after a
further 20 minutes, iodomethane (0.63 ml, 10.1 mmol) was added. After 4 hours the

~Bi-(SIPEG-BiY

reaction was quenched by the addition of saturated ammonium chioride solution
and allowed to warm to room temperature then concentrated in vacuo to remove
organic solvents, The mixture was diluted with ethyl acetate/petrol 1:4 and washed
with saturated ammonium chloride solution then brine, dried (MgSO,), filtered and
concentrated to give a residue which was purified by column chromatography
(Si0y), eluting with an ethyl acetate/petrol gradient (1% to 2%), to afford the title
compound as a colourless oil (210 mg, 17%); LCMS (PS-B3) R; 4.01 min, No
Jonisation. 'H NMR (CDCly) § 1.88 (3H, 5), 3.73 (3H, 8), 7.11-7.14 (4H, m), 7.26-
7.30 (4H, m).
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lonisation. 1HNWVR (CDCI3) d 1.88 (3Hs), 3.73 (3H, s),
7.1 1-7.14 (4H5m), 7.26- 7.30 (4H5 n).82C.

wQ2@sB6si6% 4- chl or o- phenyl ) - propi oni ¢ aci d CO, HPCH/GBR00AV005464

solution of 2,2-Dbis-(4-chl ®®-phenyl)-propionic acid
met hyl ester (210nmg, 0.67mol) in THF/ wat er/ net hano
(1:1:1, 18nlL) was stirred at roomtenperature for 5
days then concentrated in vacuo. The residue was
partitioned between ethyl acetate and 2N hydrochloric
acid, then the organic phase was washed with bri ne,

' ' . zoneentrated to give the
eptrehld- Wayellow solid whi ch

was used w t hgut ther puri f g on. LCM5 (PS-B3) Rt

Pdffri de ck C
ng the procedureydescribed in
Exanpl e 8D but subs uting 3-(4-bronpphenyl) -
3-(4-ch|oro-rhenyl)-gropionic acid far
2, 2- bi s~(4-chl oro.-pﬁ nyi ) - propi onic &ti d, the title
SQTRALY gf 2851 Ll 8 Bheny SiRoribte B nfdthyBedtd (Flod, MHH] +
0.62mmiob-ix THEfwasergneshraal/(1)L: g mapstintediat saekmigmperaturgy

| oui . . 4 . o
b sy e Qe alld » 0B B SEMAR RS kA RAE S ek R
acetate and 2N hydrochloric acid, then the organic phase was washed with brine,
dried (MgSO,), filtered and concentrated to give the title compound (186mg, 93%)
as a yellow solid which was used without further purification. LCMS (PS-B3) R¢

2.40 min [M~CO,H] 249.

2- Bi s- (4- chl or o-ptiex
CO2H C d By foll o

82D. 2.2-Bis-(4-chloro-phenyl)-N-niethyl-propionamide

"o O
> »

By following the procedure described in Example 8D but substituting 3-(4-bromo-
phenyl)-3-(4-chloro-phenyl)-propionic acid for 2,2-bis~(4-chloro-phenyl)-propionic
acid, the title compound was obtained. LCMS (PS-B3) R; 3.40 min [M~+H]" 308.

82E. [2.2-Bis-(4-chloro-phenyl)-propyl]l-methyl-amine

» >

By following the procedure described in Example 8E but substituting 3-(4-Bromo-

phenyl);3—(4-chloro-phenyl)—N—methyl—propionamide for 2,2-Bis-(4-chloro-
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wo 2doseeesrpound was obt ai ned.

3- (4-chl oro-phenyl)-Nnethyl - rropi onam de
for2, 2-Bi s-(4-chl orophenyl ) - N net hyl - pr opi onam de, the

[ MFH + 294 82F. 180

{2-(4-Cnhl oro-phenyl)-2-[4-ri Ht>yrazol - 4-yl Vphenyl | - pr
opy }-net]iyl-am ne

[ 2, 2-Bi s-(4-chl oro-phenyl)-propyl]-netliyl-am ne was
reacted with 4-(4,4,5, 5-

tetranet hyl -1, 3, 2-di oxaborol an-2-yl) -1 H pyrazol e

{a}%‘n&l?‘N Flgthg/h Erpog{oﬂgﬁ{ﬁ\é Et%esﬁﬁép %&I&Aﬁouh&‘w’éaé@ﬁg%hgd ]L(EIQS gﬁﬁ’ A)
BO%B35 mENMREIVE94 3- OD) d 1 86 (3H s), 2.77 (3H, s),
389(2H s), 726733(4H n) 737740(2H n)

obt ai ned.
HkOFH + 310. 1H
(2H, s), 7.28-7.
7.51-7.54 (2H, m,
1-f4-chl oro- phenyD
1-[4- (I H Pyrazol - 4-yl Vphenyl ] - et hanoIN-8’4A 2-12-
(4- Cnhl or o-t >henyl V2- hvdr Qxy- 2- 4-iodo- p

henyl Vet hyl 1-i soi ndol e-1. 3- dione O A m xture of

- Blsc(m-dhlc@o-@h@fylol-ﬁrol%dx rﬁcﬂhsaldaimph a/ayire)wted(wita B, 4(556¢ 1y,
and taSS|u thalllm ?\’5340 , 1. 84mm|2
;:eﬁamp{hy]( ﬁ,@)d1 E{-_[)pyrazo following the procedure set ou
in Example 1 to give the title compound. LCMS (PS-A3) R; 6.94 min [M+H]" 326.
'H NMR (Me-d;-OD) & 1.86 (3H, s), 2.77 (3H, s), 3.89 (2H, s), 7.26-7.33 (4H, m),

s), 3.34

M5 My, 7. .
L7.92 (2H s). ExA LE 842- Ani no-

' 7.37-7.40 (2H, m), 7.68 (2H, d), 8.35 (24, s).

EXAMPLE 83

1-(4-Chloro-phenvyh)-2-methvlamino-~1-[4-(1H-pyrazol-4-v)-phenvl]-ethanol
cl
T
N
ol
@
N-N

H_

By following the procedure described in Example 79A, 79B and 79D but
substituting ethanolamine for methylamine, the title compound was obtained.
LCMS (PS-A3) R; 5.28 min [M+H]" 328, [M~H,0+H]" 310. '"H NMR (Me-d5-OD)
82.38 (3H, s), 3.34 (2H, s), 7.28-7.31 (2H, m), 7.41-7.46 (4H, m), 7.51-7.54 (2H,
m), 7.92 (2H, s).

EXAMPLE 84

LCVS (FL-A) Rt 2rGBHGBR0V4/005464
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was heated at 1000C for 20 hours. The m xture was
concentrated in vacuo, diluted with ethyl acetate and

worekadi4es t h water and brine (*2), dried (MSCPYT/GB2004/005464

filtered and concentrated 181 give a crude product

whi ch was purified by col unm chromatography (Si C2),
eluting with a gradient of ethyl acetate/petrol (2.5%
to 100% then 10% et hanol / di chl oronet hane to give the
title conpound (273ny, 34%; LCVMB (PS-A2) R 3.22 mn

[ MikH + 504. * This starting rraterial can be made by

5 ey W@@hﬂr&ﬁﬁén?ﬁﬁ-l‘ﬁﬂﬁ’-‘ b E4- (BB -ethanol

N{Z-T4-Tnfo oxy Z-14-

g:bk rQYIQ"ﬁ leﬂgfoﬂhyM)eﬁl Yw&gg QY@-PJ&B%'Eﬂ -G ¢ 1&1%?&016'\{
Z-(4-Thr or 0- pienyT ) - 2- Aydr oxy- 2- ( 4-T odo- pne -e

gglgiglsm ndol e-1, 3-di one was reacted with

4-(4,4,5,5- tetrarrethyl-l 3, 2-di oxaborol an-2-yl) -1 H pyr

th

azol e fol lowi gg. t he procedwc > n Exanple 1,
but usi ngt et s(@ ri phenyl pha &) \ ium (0) as
the catal yst, tojobtain the titte Yonp LCVS
(PS-A2) Rt 2.62 a7 [M H 460. 84 o}

2 Ami no- | - f 4- chlioro- phenyl ) -1 -r 4- - pyrazol - 4-yl

")-pheiiyll-ethanol C1 O COHC By follow ng the
procedure describled in Exanpl e 49D!'but substituting

(4. - - *

S Sont dratorp pron) 3 odepheprgimne' (7 e, gl
eidmoltassipitphetiabiniide (3¢0mlf, dr84mmol) in THF (SmL) and DMSO (2mL)
N-{2-(4- QLQ- nyl ) :2-hydroxy-2-14- (| H. .
P i 2 (P SRR TR e s Rarsfac ooy e
{ith b@yCeepeuwnd wisbedobitwatechnd bEMB(-(RIrR3 MBS 0f), BRersd n
and concentrated to give a crude product which was purified by column
chromatography (Si0,), eluting with a gradient of ethyl acetate/petrol (2.5% to
100%) then 10% methanol/dichloromethane to give the title compound (273mg,
34%); LCMS (PS-A2) Ry 3.22 min [M+H]" 504,

* This starting material can be made by the method described in Example 79A

84B. N-{2-(4-Chloro-pheny)-2-hvdroxy-2-{4-(1H-pyrazol-4-yl)-phenyl]-ethyl}-
phthalamic acid

OH Nof;© _*C' c)Hﬁo CoM
" C o

&
N-N
N

Cl

2-[2-(4-Chloro-phenyl)-2-hydroxy-2~(4-iodo-phenyl)-ethyl]-isoindole-1,3-dione
was reacted with 4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)- 1 H-pyrazole

following the procedure set out in Example 1, but using
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[M H2CHH + 296. 1H NMR (Me-J 3-0D) d 3.29-3.38 (2H,
m, 7.32 (2H, d), 7.41- 7.46 (4H, m), 7.55 (2H5 d),

WO 204/06268 s). EXAMPLE 85 4-r 3, 4- Di chl or o- r henp¢ M&'BReb4/005464

H Dyrazol -4-yl')-phenyl]-pigeridine " By follow ng
the procedure described in Exanple 14 but substituting
chl orobenzene for 1, 2-dichl orobenzene, the title
compound was obtained. LCM5S (PS-B4) Rt 7.20 min [ M-Hf
372. 1HNWVR (Me- 3-0D) d 2.62-2.69 (2H, m, 2.73-2.81
(2H5 m, 3.18-3.30 (4H5m, 7.34 (IH, dd), 7.46-7.52

(t@t'r'ééc;(s?f Ngh&tygﬁo@hhlxe) Qalladlzm?@)) (Lie cQAlystgto%%ta(r?{He title
450{030@11 A (e AGbRy2. Ghuiny[MAH] 461 H- pyr azol - 4-yl V

rhenyl 1- pi peri di ne By foI | owi ng the pr ocedure

Cﬁ@é%ﬁﬁoh{ﬂ-’%ﬁ%
-chl or oani so

LCI\/B (PSeiB

2.62-2.75 | 3‘3 JH,~ appar ent l_(86 (3H s),
7.06 (I1H, N dd), 7.34 (IR NG 45 (2H,
d), 7.69 (2H, 8. : 2
4-(4-Chloro-3 yr azol - 4-yl Vph
envl ] - pi peri dimgZ 87A.

érybutyl ester CMr
N~N N~-N
H H

boxylic acid t

By following the procedure described in Example 49D but substituting N-(2-{(4-
Chloro-phenyl)-[4~(1H-pyrazol-4-yl)-phenyl]-methoxy} -ethyl)-phthalamic acid for
N-{2-(4-Chloro-phenyl)-2-hydroxy-2-[4-(1H-pyrazol-4-yl)-phenyl]-ethyl}-
phthalamic acid, the title compound was obtained. LCMS (PS-A3) R, 6.29 min
[M~H,O+H]" 296. "M NMR (Me-ds-OD) § 3.29-3.38 (2H, m), 7.32 (2H, d), 7.41-
7.46 (4H, m), 7.55 (2H, d), 7.94 (2H, s). |

EXAMPLE 85

4-(3.4-Dichioro-phenyl}-4-{4-(1H-pyrazol-4-yl)-phenyll-piperidine
cl
Oy
cl

@
N-N
N

By following the procedure described in Example 14 but substituting chlorobenzene
for 1,2-dichlorobenzene, the title compound was obtained. LCMS (PS-B4)R; 7.20
min [M+H]" 372, "TH NMR (Me-ds-OD) 8 2.62-2.69 (2H, m), 2.73-2.81 (21, m),
3.18-3.30 (4H, m), 7.34 (1H, dd), 7.46-7.52 (3H, m), 7.53 (1H, d), 7.72 (2H, d),
8.56 2H, s).
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OH A solution of 4-chloro-3-fluorophenyl magnesi um
brom de (15m, 7.5 mmol, 0.5Min THF) was added, under

WORWs0gER3 t 0 4-0x0-pi peridine- 1-carboxylic aeCTGB2004/005464

tert-butyl ester (1.02 g, ™31 mmol). After 24 hours,
saturated ammoni um chl ori de sol uti on was added t hen
the organi c sol vent was renoved in vacuo. The m xture
was extracted with ethyl acetate, then this extract
was washed with brine, dried (MJSO* 5 filtered and
concentrated to afford a residue which was purified by

E I s omat ography (Si2), eluting with gradi ent of
E’l@'ﬁ%ate/petrol (O%to 2099 to afford the title
M&%ﬁ%& A .14 hﬁ& ) &1-'!%19-101%11%’%1 Eﬁ%ﬁn‘élf’ fﬁ9H’

3.99 (2H5br.d), 7.27 Méd" d), 738(IH5dd) 7.42
(IH 1).87B.

4-r 4- Br ono- phenyl V4- f 4e ; fI uor o- phenyl
")-piperidme C XX OH Br By fellowi ng the procedure
described in Exanpl e 42B but bstituting

chl orobenzene for bronobenzene, the title conmpound was
obt ai ned. LCVMS (PSA2) Rt 2. f{lm n [ MrH + 368. 87C.

4- (4- CMor o- 3-f | uor o- phenyl V4-K4- G H-pyr azol - 4-yl ) - phen
ﬁy 1R B tb%@adré aésm(uéedqﬂ EQERpI3 11 bOBstRRaREhlor ek

yl]-pi peridme CU F' Br H
ne vvas re cte W t

for 2-chloroanisole, the title compound was obtained. LCMS (PS-B4) R; 6.24 min
[M+H]" 368. "H NMR (Me-ds-OD) 8 2.62-2.75 (4H, m), 3.23 (4H, apparent t), 3.86
(3H, 5), 7.06 (1H, d), 7.30 (1H, dd), 7.34 (1H, d), 7.45 (24, d), 7.69 (2H, d), 8.57
(2H, s).

EXAMPLE 87

4-(4-Chloro-3-fluoro-pheny)-4-[4-(1H-pyrazol-4-yl)-phenyl]-piperidine

87A.. 4-(4-Chloro-3-fluoro-phenyl)-4-hydroxy-piperidine~1-carboxylic acid tert-

butyl ester

cl Ci
F MgBr 0 F

OH
A solution of 4-chloro-3-fluorophenylmagnesium bromide (15ml, 7.5 mmol, 0.5M
in THF) was added, under nitrogen, to 4-oxo-piperidine-1-carboxylic acid tert-butyl
ester (1.02 g, 5.1 mmol). After 24 hours, saturated ammonium chloride solution was
added then the organic solvent was removed in vacuo. The mixture was extracted
with ethyl acetate, then this extract was washed with brine, dried (MgSOy), filtered
and concentrated to afford a residue which was purified by column chromatography
(SiOy), eluting with gradient of ethyl acetate/petrol (0% to 20%) to afford the title
compound (511 mg, 30%). "H NMR (Me-d;-OD) & 1.48 (9H, s), 1.67 (2H, br.d),
1.92 (2H, td), 3.16-3.29 (2H, m), 3.99 (2H, br.d), 7.27 (1H, dd), 7.38 (1H, dd), 7.42
(1H, t).
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woI00s96t4es r aki s(tri phenyl

(4,4,5,5-tetranethyl -1, 3, 2-di oxabor ol an-2-yl)-| H pyraz
ole follow ng the procedure set out in Exanple 1, but

the catalyst, to obtain the4itle conpound. LCMS
(PS-A3) R7.12 1 min [MH + 356. 1H NVR (Me-Cf3-0OD) d
2.62-2.80 (4H, m, 3.18-3.30 (partially overlaps with
solvent, 4H m, 7.23 (IH t), 7.34-7.39 (IH m, 7.22
(IHdd), 7.30 (IH, dd), 7.43- 7.49 (3H, m, 7.71 (2H,
d), 8.55 (2H5 s). EXAMPLE 88 4-(4- !'4-(1H P yrazol -4-

s RhemUd o hpRi i drdoxlahelials Ao

arboxylic acid tertbutyl ester c.\NBoc C C Under
nitrogen, agsolution of NH, CI”

4- ( 4- br ono- ph | Y= 4s6d- chl or o- ptie peri di ne-| car
boxylic aci dt’ert- | ester* (888ny .97 nmmol ) i nTHF

(5m.) was cooled ¢ - 78C. A solutio f

n-butyllithium (1.5 nL, 1.6Min hexanés) was added
dropwi se and the m xture nai ntained ab" this

R Rewing gl&fﬁrwedﬁﬁ cﬁ@dﬁi@é&ﬁlEXﬁiﬁ_ﬁ)l@éﬂBﬂlﬁEﬁlﬁﬁmﬁﬂéh .

ner at e romdry ice an ried by passage .throu a
RIS o LA bR TR ey WoEebtt o S (P5-
tAD) @Yo l3 Whie aRHPBe30l ution for 80 minutes then the
m xture was allowed to warmto roomtenperature. The

ven

wer e yenmoved | acuo th t he resi due was

=¥ ! KAl RS, A IDACTIY N APIPRTKEID, |
ied (MgSCY),
agieous phases
e, this
i, conbi ned

4-(4-Bromo-phenyl)—4—(4-chloro-3-ﬂuoro-i)henyl)-piperidine was reacted with 4-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole following the procedure
set out in Example 1, but using tetrakis(triphenylphosphine) palladium (0) as the
catalyst, to obtain the title compound. LCMS (PS-A3) R; 7.11 min [M+H]" 356.
'H NMR (Me-d;-OD) § 2.62-2.80 (4H, m), 3.18-3.30 (partially overlaps with
solvent, 4H, m), 7.23 (1H, t), 7.34-7.39 (1H, m), 7.22 (1H, dd), 7.30 (1H, dd), 7.43-
7.49 (3H, m), 7.71 (2H, d), 8.55 (2H, s).

EXAMPLE 88

4-{4-[4-(1H-Pyrazol-4-yl)-phenyl]-piperidin-4-vy1} -benzoic acid

88A. 4-(4-carboxy-phenyl)-4-(4-chloro-phenyl)-piperidine-1-carboxvlic acid tert-
butyl ester

rhosphi ne) pal | adi unPCDGBa®4/005464



10

15

20

w@e@snsdsne- 1- carboxylic acid tert-butyl

extract and concentrated to afford
4- (4- car boxy- phenyl ) -4-(4-chl oro- phenyl ) -

LCVMS (PS-A2) R 3.52 mn [ M8Bu+H 360. * This starting
mat eri al can be made by the nmethod described in

Exanpl e 14A foll owed by Exanpl e 48A 88B,

4-r 4- Car boxy- phenyl ) -4-[4- (I H pyrazol - 4-yl Vphenyl ] - pi p
eridine-l-carboxylic acid tert-butv | ester HO2C NBoc
NBoc4- ( 4- Car boxy- phenyl ) - 4- (4-chl or o- phenyl ) - pi peridin
e-1 -carboxylic acid tert- butyl esger was reacted with
4-(4,4,5, grtetramet hyl -1,

J2- di oxabor c@ Bbe | H- pyrazol”8 f

procedure se in Example 1, to o
conpound. LCMsS
4-{4-r4-dH Pvr g -4-vl) - uhenv

-t)iperidin-4-vtEbertzoic acid HRC NBoc
4- (4- Car boxy- phe®yl )-4-[4-(1H

AR Bl Aty A g %wﬁ&wﬁ-&é—%r@ %ﬁ%v@ampenddne-l-
g:mbmﬁm a(:iarmza(tbﬁu?tei edtdi I(ﬁ%:&gmcgp thMnmlﬁﬁEd{/lg@g%)) ;‘Nnaéﬁécﬁéd 34
FHG A e sl Qeat 6% boriss nes dfiede

Qﬁ?ﬁé&rﬁd@& hix€urél hﬁyﬁd’lﬁsafut Hid tdﬁ;iaﬂduke &EZmlmﬂ&%arbbﬁNB
A3) R5.22 nin +348 HNI\/RgI\/E Cf3-0D

zllveflezgasége(@med fPm 2@ apd driedipyoRaseage thrpughm Qpéunerz
Qhiciufn Mor{d 'ﬂeﬂéﬁ) wek: b@ﬁbl@@fﬁmu‘éﬁ the anion solution for 80 minutes

then the mixture was allowed to warm to room temperature. The solvents were

removed in vacuo then the residue was partitioned between 1N hydrochloric acid
and diethyl ether. The organic phase was separated, dried (MgSQ,), filtered and
concentrated. The combined aqueous phases were further extracted with ethyl
acetate, this extract also being dried (MgSQy), filtered, combined with the ethereal
extract and concentrated to afford 4-(4-carboxy-phenyl)-4-(4-chloro-phenyl)-
piperidine-1-carboxylic acid tert-butyl ester (889mg); LCMS (PS-A2) R; 3.52 min
[M-"Bu+H]" 360.

* This starting material can be made by the method described in Example 14A
followed by Example 48A

88B. 4-(4~-Carboxv-phenyl)-4-[4-(1H-pyrazol-4-y1)-phenyl]-piperidine-1-carboxylic
acid tert-butyl ester

0]

HO,C
Cl NBoc
HO O NBoc
@
@
N-N
H

est er PCBBBoWH/005464
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8.00 (2H, d), 8.47 (2H, s). EXAMPLE 89
4-r4-f1 H Pyrazol -4-yl Vphenyl | -1. 2. 3. 4. 5. 6- hexahvdr o- |

wd 28p5hbi4pyri di nyl 89A. PCT/GB2004/005464
4- (4- Chl or o- phenyl V3, 4, 5, 61%et r ahydr o- 2H-f 4, 4' | bi pyri d
inyl-I-carboxylic acid tert-butyl ester NBoci c NBoc

G d d Under nitrogen, a solution

of bi s-(2-chloro-ethyl)-carbamc acid tert-butyl ester*
(1-54g, 6.36mmol) in toluene (101) was cooled in ice.
4- (4-Chl oro- benzyl ) -pyridine (1.30Cg3 6.36ranol) was

@Qﬁﬁ’arb({] ﬂé@ f4 yea Shlofol uf{%ﬂz gb?ﬁdim/ﬁﬁfﬂo c agid tert-butyl

anet i de so 20mmo
ThiE) wasTﬂa@terﬁ wﬂu‘ﬁ@ M -tetramethyd-1at, 2mlfcm¢1al325'l)ﬂﬂﬁmrazole

TR BB IR0 WD BRI, BIEAE R EOpa, [Zus

—
-

r(P&-tAQDRtMnmofMeﬁﬂ r4aiﬁed in vacuo The resi due was
taken up in ethyl acetate and washed with I'N

(8102) el uting 50% et hyl
acet ate/ petrol ga he tit+e~eonpound ng, 0.7%.
LCVMS (PS-A2) Rt 2.8%nmin [ MkH + 373. * [
material can be madg by the nethod descpibed in J.
Chem Soc, Perkin fr ans 1, 2000 p3444-
4-r 4- aH- Pyr azol - 4- W t>henyll-1,2,3L NN
5, 6- hexahvdro-r4. 4' | bi p vridinvl
4-(4-Carboxy-phenyl)-4~[4—( 1H-pyrazol-4-yl)-phenyl]-piperidine-1-carboxylic acid

tert-butyl ester (26mg, 0.06mmol) was dissolved in dioxane (2mL) and 1N
hydrochloric acid (2mL). After 24 hours the mixture was concentrated /n vacuo and
triturated with diethyl ether to afford the title compound as the dihydrochloride salt
(22mg, 90%); LCMS (PS-A3) R; 5.22 min [M+H]" 348. 'H NMR (Me-d5-OD) 8
2.70-2.82 (4H, m), 3.26 (4H, apparent t), 7.46 (2H, d), 7.51 (2H, m), 7.68 (2H, d),
8.00 (2H, d), 8.47 (2H, s).

EXAMPLE 89

4-[4-(1H-Pyrazol-4-y-phenyl]-1.2.3.4.5.6-hexabydro-[4.4'Ibipyridinyl

89A., 4-(4-Chloro-phenyl)-3.4,5.6-tetrahydro-2H-[4.4'[bipyridinyl-1-carboxvlic acid
tert-butyl ester

’ad 7’
N | N l NBoc

X Cl\/I\NBoc S

Cl
Ct Cl
Under nitrogen, a solution of bis-(2-chloro-ethyl)-carbamic acid tert-butyl ester*
(1.54g, 6.36mmol) in toluene (10mL) was cooled in ice. 4-(4-Chloro-benzyl)-
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20

NBoc N-N
4- (4- Chl oro- phenyl )-3,4,5,6-tetrahydro-2H1[4,4

wo pdmspyrassinyl - 1-carboxylic acid tertbutyl estPCT/6B2004/005464

reacted with 187
4-(4,4,5,5-tetramet hyl -1, 3, 2-di oxaborol an-2-yl ) -1 Hpyra
zole following the procedure set out in Exanple 1,

foll owed by treatnent with 4M HO in di oxane, to
obtain the title conmpound. LCVMS (PS-B4) Rt 4.28 mn

[ M+Hf 305 IHNVR (Me- -OD) d 2.76 (2H, br.t), 3.01

%)%ﬂ?i d ,. : g.é&imfzhﬁ,()%,aﬁ&dt foll %e@gvd%x% m%%:t%)ﬂ del)%ﬁi

SewmetipiilisithrideEXntien €03, @mﬁommd}ﬁﬁeﬁw mixture was
fs’?nir%& it%bélfﬁ]agy ﬁcﬁﬁgihan alYAv}CFdQQ BE&&%%m L gané SFned

ure descri
S‘mbeﬁurthmﬂon@utk M@thlaml ok edded rrm;prthsmmmb mﬁbd&eﬁtmted in

Srion T B0 AT SR S e B Sty Mt BystHiesi
B&lejg)%tnmbﬂné MikEd MBQ,), ﬂllrd%nﬁ%n@bﬁﬁ% tobeﬂardlérreéﬂhb
AN A ﬁfijom?togzepbx tgl suting wit pisdionipp 201

?ne@?anéﬁd‘hmﬂ))ma & &8h1612)hleth%}1e (IWA)EA%C&MWEHMA@%Q 0-
1-(4-nitro-rhenyl )-

BT PRI (S0, BRRO T IoH accsH efpesanl save the tie
dEREhiR]Es b3, @%WL@WPQH&Z)%{Q%% 'nthmﬁ% 373

(4-chl orophenyl ) 4-i odo- rheny )-nethan ne f or

Qk4 Br ono- phenyl (4 ni tro-phenyl)- nethanone, the
t'i khiestatpp aicdal s be prds h}é@w methg deseibag i ChemgSoc.,

[P%éiﬂ Trad$P; 2000, p3444-3450

89B. 4-[4-(1H-Pyrazol-4-yD)-phenyi]-1.2.3.4.5.6-hexahydro-[4.4'Tbipyridinyl

N rd
l NH
-
N | NBoc ~
X
————
74
y/
Cl N-N
H

4-(4-Chloro-phenyl)-3,4,5,6-tetrahydro-2H-[{4,4'Tbipyridinyl-1-carboxylic acid tert-
butyl ester was reacted with 4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-

pyrazole following the procedure set out in Example 1, followed by treatment with
4M HCI in dioxane, to obtain the title compound. LCMS (PS-B4) R; 4.28 min
[M+HT* 305, 'THNMR (Me-d3-OD) § 2.76 (2H, br.t), 3.01 (2H, br.d), 3.24 (2H,
br.t), 3.39 (2H, br.d), 7.58 (2H, d), 7.76 (2H, d), 8.17 (2H, d), 8.37 (2H, s), 8.82
(2H, d).

EXAMPLE 90
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1IHNMR (Me- 3-OD) d 8.27 (2H, d), 7.98 (2H3 s), 7.80
(2H, d), 7.65 (2H, d), 7.52 (2H5d), 4.00 (2H dd),

w@2008/06368 s) - CH(OH) signal presumed to be uPOEIGB2004/005464

wat er peak. EXAVPLE 92 188

2-r 3- Chl or o- 4- met hoxy- phenyl V2-[ 4- dH pyr azol - 4-yl Vphen
yl]-ethylam neBy foll ow ng the procedure described in
Exanpl e 87B and Exanpl e 42C but repl aci ng

| - (4- brono- phenyl ) - 2- et hyl am no- et hanol w th.

2-am no-| - (4-bronophenyl)- ethanol and chl orobenzene
W th 2-chl oroani sol e, g title conpound was obt ai ned.
LCMS (PS-B3) Rt 2.55 | 328 20. 1H NWR (Me- 3-0D)
d 3.65- 3.70 (2H, d),c;l. C Mo 4.30-4.35 (I1H, t),
7.05-7.10 (IH, d), 7.30-7.35 (IH, d), 7.40 (IH s),
7.45-7.50 (2H d), 7. 70-7. 7H, d), 8.60 (2H, s).
EXAVPLE 93

2-f 4- C\Vor o- phenyl ) - 2-f | uor
gl |-ethylam ne 93A

2, 2-Bi s-(4-chl oro- phenyl V21'),'f"[“uoro et hyl am ne

2- Amino-1, | - bi s- (4-chl oro-phenyl) - et hanol (293 ny,
Bydallewing jhevpaecedits slesovibell inkxppplcd wesxm@u(uangm) with

tah d
FRPA B b i brORHE For AR a3 it 5
(reBiylantine for emimoact thevide chmpednd wgﬁmylech rId:M'S kP SBaYIR,
or.e concent r d to give a
Z‘)@i“aaé%fgﬁ%g?@@%@f @@ggl‘“‘ﬁﬁ&ﬁ%ﬁ%ﬂ&b@&&ﬂgﬂ
A8, @) (11¢) Y7239 11, &y, 70275963 7. , 7. |
E%é té tc}%afzfmgr?t e titl eagﬁhng%u%m é)é?égt(i%sd%z.@
S 3.3 minM F ]+ 266. 1H NVR (DMSO-J
6) d 3 41 (2H ds 7.39-7.46 (8H, m. 93B.
it o1 o- phenyl V2-f | uor o- 2-r 4-fl H pyrazol - 4-yl Vphen
v P-ethylani ned
2-Methylamino-1-(4-nitro-

0:2- [ 4- (| H pyrazol - 4-yl Vphen

By following the procedure described in Example 83 but substituting (4-chloro-
phenyl)-(4-iodo-phenyl)-methanone for (4-Bromo-phenyl)-(4-nitro-phenyl)-
methanone, the title compound was obtained. LCMS (PS-A) R, 1.79 [M+H]* 339.
'HNMR (Me-d;-OD) & 8.27 (2H, d), 7.98 (2H, s), 7.80 (2H, d), 7.65 (2H, d), 7.52
(2H, d), 4.00 (2H, dd), 2.73 (3H, s) - CH(OH) signal presumed to be under water
peak.

EXAMPLE 92
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2, 2- Bi s- (4-chl oi 0- phenyl ) -2-fl uoro-6thylam ae was
reacted with 4-(4,4,5,5- tetranethyl -

w@aRsasmsabor ol an-2-yl ) -1 H pyrazol e fol | ow ng POEGB2004/005464

procedure set out in Exanpl8 1 except that heating was
carried out at 100 OC for 5 m nutes using 300W power
in a CEMmcrowave, to obtain the title conpound. LCNVS
(PS-B4) Rt 6.69 min [M Fl + 296. 1HWIR (M- 3-0D) d
4.04 (2H, f , 7.47-7.55 (6H, m, 7.77 (2H, d), 8.41
(2H, d). EXAMPLE 94 3-(3 4-Dichloro-ph.enyl V3-r6-flHr
vrazol - 4-vl Vpvri di n- 3-yU-propvl am ne By follow ng the
procedure described i noExanpl e 60 but repl acing
6-chloronicotinonitrile
-chl or o- pyri di ne- S- car bal dehj
3-nmethyl-Itrityl- | Hpyrazogfey4-boronic acid with

| -trityVH+ pyrazol e-4-boronisyaci d, and then foll ow ng
t he procedure described in Exanple 8, the title
conpound coul d be obtai ned.} EXAVPLE 95

2-("4-Chl oro-3-fl uoro- pheny*)-Z rd-ri H pyra2

gl - 4-yl)-phenvP-et hyl am neBy foll owi ng the procedure
Fofollowing therpr@edwpidescaiped mlﬂxamebISaBuang Example 42C but

RS D e EE o Bt B it G S

tphédyd)-atlompbanddhivoeHedzdne mth&aahﬂtedamﬁléﬁmatﬂe&fimpound was

by LB SR, SRR v AT TR 5 8

Qemc(mm@ds 90 mrmlzzesou%s Q@ut, +)f 2ps- aqoram Cct)l PERDSB{ENAY),

d&™and repl aci ng

| -chl oro-2 robenzene. the title conmpound can
MM%&WW%LW”WMMWmﬁ
EXAMPLE 93

2-(4-Chloro-pheny])-2-fluoro-2-[4-(1H-pyrazol-4-y)-phenyl]-ethylamine

93A. 2.2-Bis-(4-chloro-phenyl)-2-fluoro-ethylamine

ClOH NH, C|F NH
SN &

2-Amino-1,1-bis-(4-chloro-phenyl)-ethanol (293 mg, 1.04 mmol) was dissolved in

pyridine-HF (2 ml) with cooling. After 24 hours the mixture was diluted into 1N
sodium hydroxide solution and extracted with DCM (x3). Each extract was dried

(MgS0y) and filtered before being combined and concentrated to give a residue

which was purified by column chromatography (Si0,), eluting with 0.5%
triethylamine in ethyl acetate to afford the title compound (192 mg, 65%); LCMS
(PS-B3) R, 3.34 min [M—F]* 266. 'HNMR (DMSO-ds) & 3.41 (2H, d), 7.39-7.46
(8H, m).
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| -{ (3, 4-D chl oro-phenyl Vf 4- (| H pyrazol -4-y
: phenyl ] ~net hvU- pi perazirie 97A. (4-Chl oro-rheny

wo £003/0d4r4d3 chl or o- phenyl ) - met hanol OH O "' C PCT/GB2004/005464

Commerci al ly avail abl e chl ®#ophenyl magnesi um brom de
and 3, 4- dichl orobenzal dehyde can be reacted together
according to the nethod described in J. Mdicina
Chem, (2000), 43(21), 3878-3894 to give the title
compound. 97B.

1, 2- Pi chl or o- 4-f chl or o- (4-chl or o- phenyl Vnet hyl 1
-benzene d d cr " " ci The prad of Exanple 97A
can be rea® {th SO2Cl 2 accord tFo t he net hod
described in i ¢ Letters, (20083 5(8H, 1167-1169

to give the titleJcompound. 97C
1-((3.4-Dichloro; nyl V

[4-(1Hryrazol -4 - phenyl ] - net hyl >y per azi ne Ck The
title conpound mayl be prepared fromthbe conpound of
Exanpl e 97C by usig the method and §orditions

descri bed in Zhongguo YaowuHuaxue Zaﬁﬂ'\' (2002), 12(3),
125-129. EXAWPLE 98

s (3, 4- Bt chl or o- nyD-2-[ A-.(1 H pyrazol - 4-yD- pheny
2-2%??Sr@r°§i»ﬁf%'83w0§-ﬁ?¥fpﬁﬁvo§%3% il pcieckuivh & BdSer | bed
titrenEettayin | 362 -did x idkolan-D-y ﬂﬂﬁ%ﬁz&@%ﬂoﬁvﬁ@ tBEhidPedure set out
.chl orobenzene with 1, Z%i chl or o- ben%ene, {)hee tuiretsleeou
in ﬁﬂﬁ@ﬁg exCEpt that heating was carried out at 100 °C for 5 minutes using
300W power in 2 CEM microwave, to obtain the title compound. LCMS (PS-B4)
R; 6.69 min [M-F]" 296. 'H NMR (Me-ds-OD) 6 4.04 (2H, d), 7.47-7.55 (6H, m),
7.77 2H, d), 8.41 (2H, d).

EXAMPLE 94

cl
o NH,
} N
_N
@
N-N
H

By following the procedure described in Example 60 but replacing 6-chloro-
nicotinonitrile with 6-chloro-pyridine-3-carbaldehyde and replacing 3-methyl-1-
trityl-1H-pyrazole-4-boronic acid with 1-trityl-1H-pyrazole-4-boronic acid, and
then following the procedure described in Example 8, the title compound could be

obtained.

EXAMPLE 95

2-(4-Chloro-3-fluoro-phenyl)-2-[4-(1H-pyrazol-4-y1)-phenvll-ethvlamine
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obt ai ned EXAMPLE
99{ 2-f 3- Chl or 04- net hoxy- phenyl ) -2-[4- (| H pyrazol -4-ylV

w@besybiseet hvU- net hyl am ne By foll ow ng t he prBCEABR@4/005464

described in Exanple 42 but91 in step 42B, substituting
2-chl oroani sol e for chl orobenzene, the title conpound
was obtained. LOMS: (PSA2) Rt 2.03 [ MtH + 342. 1HNWR
(Me-J 3-0D) d 2.45 (3H, s), 3.22 (2H, d), 3.85 (3H,

s), 4.15 (IH, t), 7.04 (IH d), 7.33 (IH d),
7.27-7.34 (3H, m), 7.55 (2H, d), 7.92 (2H, s). EXAWPLE
100 4-14-[2- Azeti di n-cd - 1- (4-chl or o- phenoxy) - et hyl |
-phenyl! -1H pyrazol e By _fliol Lowi ng t he procedure
described in Exanple 4£2A byt Wepl aci ng met hyl ani ne
with azetidine and fol |l ow ¢gfgyt he procedure in Exanple
45, the title conpound coukg’be obtai ned EXAMPLE 101
3-r 3- Chl or o- 4- net hoxy- phenyl) - 3-r4- H pyrazol - 4-yl ) - phe
nyl |-propylanineBy followlng the procedure descri bed
in Exanpl e 61, but replaci 8d i nidazole with potassium

hthalimde in step 61A and repl aci ng chl orobenzene
fofoying ﬂved%raeeémerﬁgfqﬁ@%} m&ﬁmfﬁé% Rutgemacingérordren
pi R Ndeat ity BOhH@ kR uégre@&le&m ggoﬂﬁ&gﬂgh‘aﬁgﬁﬁicta&@_terf-
anpl es 84B an 4C, e

condi tions set out in [ the tit
hubipwierndre ey coappdsanld de obtiagPLE 102

{3-r3-Chl or o- 4- net hoxy- phenyl )-3-[4- (| H pyrazol - 4-yl Vp
H)eaviPLRogPgl } - met hyl anj ne N-N H

4-(2-Chloro-3-fluoro-phenyl)-4-[4-(1H-pyrazol-4-v1)-phenvll-piperidine

"

@&
N-N
H

By following the procedure described in Example 14, but replacing chlorobenzene

with 1-chloro-2-fluorobenzene, the title compound can be obtained.

EXAMPLE 97

1-{(3.4-Dichloro-phenyl)-[4-(1H-pyrazol-4-v])-phenvl}-methvl}-piperazine

97A. (4-Chloro-pheny))-(3.4~dichloro-phenyl)-methanol

o

Commercially available chlorophenyl magnesium bromide and 3,4~

dichlorobenzaldehyde can be reacted together according to the method described in
J. Medicinal Chem., (2000), 43(21), 3878-3894 to give the title compound.
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By follow ng the procedure described in Exanple 61,
but substituting imdazole with nmethylam ne in Exanple

met hoxy- benzene in Exanpl e1® B, the title conpound may
be obt ai ned. EXAVMPLE 103

| -[(3-Chl oro-4-net hoxy- phenyl V(4- chl or o- phenyl Vet hyl |
- pi perazme 103A.

C3- Chl or 0- 4- met hoxy-r henyD~f 4- chl oro-r henyl ) - met hanol T
he title conpound can be prepared using the nmethod of
EYATP &ifi G fenl RPYAEMBD-rhefiyIheit AlRRRAZ al dehyde
Wt 3=-chi oro- 4- met hoxybenzal dehyde. . 2-Chl oro- 4-
rchl or o-~-chl or o- phenyl Vet Byl ] - 1- et hoxy- benzene O
The hydroxy conpound of &xampl-exJ38A can be converted
into the title chloro poungl by follow ng the nethod
of Exanple 97B. 103G

cl
e B Bk B b LR BRET Bt et
RicERBESH éﬁg@mctzlaﬁe;@,r(gd@%,tsw)‘, 1 Bsam@oeo %ﬁs Ehatitief Rlpeidg
t he net hod of Exanple 97C. EXAVPLE 10

phenyl

2-(4-

Exanpl e 1 but substit B{'
cMor ophenyl ) - 2- phenyl et am qé\lhfydr ochloride with
C, G bi s- (4~chl oro- phep e amne, the title
conmpound coul d be obtai ned. [EXAVMPLE 105

{2-f4-Chl or o- pheny
-2-[4-(3-net hyl -1 H pyrazol -
am ne 105A
2- 1 4- Chl or o- phenyl VN- et hyI€ 2z [ 4- C3-netfayl - | -trityl-|
H pyrazol -4-yl V phenyl ] - ace{ﬂ‘&’m de

) - phenyl 1- et hyl | - net hvi

The title compound may be prepared from the compound of Example 97C by using
the method and conditions described in Zhongguo Yaowu Huaxue Zazhi (2002),
12(3), 125-129.

EXAMPLE 98

2-(3 4-Dichloro-phenyl)-2-[4-(1H-pyrazol-4-yl)-phenyl]-ethylamine

By following the procedure described in Example 42 but, in Example 42B,
replacing chlorobenzene with 1,2-dichloro-benzene, the title compound can be

obtained

EXAMPLE 99
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OCOHO OH NHVe NHWe f t N-N Tr
2, 2~Bi s- (4-chl or o- phenyl ) - N- net hyl - acet am de was

w@eepaseds by the reaction of the comercial | y peBiGBadmm05464

correspondi ng carboxylic at93d wi th methyl am ne using
the nmet hod of Exanple 2la. The N nethyl -acetam de
conpound was then converted to the title conpound by
the nethod described in Exanple 1. LCVMS (PS-B3) Rt
4.21 min; mz [MH + 582. 105B.

2- (4-Chl or o- phenvn- N- et hyl - 2-r4- net hyl -

! 5""% h"ﬁﬁ8|4 rﬂetﬁ«l)x g

nple

d&m@t ect ed by the nmet hod described in exanple 60Dto
give the title conmpound, LCM5S (PS-B3) Rt 2.41 min;, mz
[ MPFH + 340. 1HNWMWR (et |-~) d 2.40 (3H, s), 2.78
(3H5 s), 4.95 (IH5 s), 1.29-7.34 (6H, m, 7.41 (2H,
d), 7.69 (IH5 s). 105€" (2-74-¥nl oro- rhenyl V2-|
4-r3-met hyl -1 H Pyrazol - 4-yl ¥pRenvn- et hvt >-

nmet hyl -am ne Ji NHWe Fol | owtAg the procedure

descri bed in exanple 20B gavg_ the title conpound.

I/
N-N
H

By following the procedure described in Example 42 but, in step 42B, substituting
2-chloroanisole for chlorobenzene, the title compound was obtained. LC/MS: (PS-
A2) R¢2.03 [M+H]" 342. "H NMR (Me-d5-OD) 8 2.45 (3H, §), 3.22 (2H, d), 3.85
(3H, s), 4.15 (1H, t), 7.04 (1H, d), 7.33 (1H, d), 7.27-7.34 (3H, m), 7.55 (2H, d),
7.92 (2H, s).

EXAMPLE 100

4-{4-[2-Azetidin-1-y1-1-(4-chloro-phenoxy)-ethyl]-phenyl}-1H-pyrazole
cl

i

/)
N-N
H

By following the procedure described in Example 42A, but replacing methylamine
with azetidine and following the procedure in Example 45, the title compound

could be obtained

EXAMPLE 101

3-(3-Chloro-4-methoxy-phenyl)-3-[4-(1H-pyrazol-4-v])-phenyl]-propylamine
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LCVMB (PS-B3) Rt 2.80 min; mz [MH + 326. 1HNWR

(met hanol -”~) d 2.52 (3H, s), 2.75 (3H, S) 3 3.80 (2H 5
WO 200546463 (1H 5 1), 7.41 (4H, s), 7.49 (2H 5 diCT/GB2¢D4/005464

(2H5 d), 8.24 (IH s). Bl @4Od CAL ACTIVITY EXAVPLE

106 Measurenent of PKA Kinase Inhibitory Activity (IC

sn) Conpounds of the invention can be tested for PK

inhibitory activity using the PKA catal ytic donain

from Upst at e Bi ot echnol ogy (#14-440) and the 9 residue

PKA specific peptide (GRTGRRNSI), also from Upstate

Bi ot echnol ogy (#1 2-257), as the substrate. A final

concentration of 1 Memzyne is used in a buffer that

i ncl udes 20 mM MOPS pH @ 40 ATP/ g33P- ATP and 5

mM substrate. Conpound$§ areYadded in

di met hyl sul phoxi de (DVMBSO) sg®hution to a final DWVSO

concentration of 2.5% Thelggaction is allowed to

proceed for 20 mnutes before addition of excess

ort hophosphoric acid to qu€ngh activity.

Uni ncor por at ed g33P- ATP i s tNen separated from

phosphoryl ated proteins on a MIIlipore MAPH filter

@y%ﬂomﬂ@ Shehr8deRire %E&nﬂ@dsﬁqgcam?&' Al b r@}ﬁ&cnﬁ &i%gf% i

platés are then subjected to count ackard

p@@m&m phthplimize im§ieme kA @mi rspla@mechmmwwmy 14cBloro-2-
t he

SRR BB 0HO, hd i bRl he DGR it ondssos
dife qonéltlﬁmeacutlequ;(lts(%@) and BHE, the tile veroigountl nlayaepl es
% 43, 44, 45, 46, 47, 48, 49, 52, 54, 59, 63, 66,
;mmyg 78, 79, 81, 82, 83, 84, 85 86 and 90 have
| C50 val ues of less than | mM whereas the conpounds of
EXAPEE 182 7 and 80 have | C50 val ues of |ess than
15mM
{3-(3-Chloro-4-methoxy-phenyl)-3-[4-(1H-pyrazol-4-y])-phenyl]-propyl }-methyl-

amine

By following the procedure described in Example 61, but substituting imidazole
with methylamine in Example 61A and substituting chlorobenzene with 1-chloro-2-

methoxy-benzene in Example 61B, the title compound may be obtained.

EXAMPLE 103

1-[(3-Chloro-4-methoxy-phenvl)-(4-chloro-phenvyl)-methyll-piperazine

103A. (3-Chloro-4-methoxy-phenyl)-(4~chloro-phenvl)-methanol
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EXAMPLE 107 Measurenent of PKB Ki nase | nhibitory
Activity (ICW The inhibition of protein kinase B

W@ BIBperm6s i vity by conmpounds can be det er m nedPCT/GB2004/005464
determi ned essentially as ##scri bed by Andjel kovic et
al. (Ml. Cell. Biol. 19, 5061-5072 (1999)) but using
a fusion protein described as PKB-PIF and described in
full by Yang et al (Nature Structural Biology 9, 940 -
944 (2002)). The protein is purified and activated
with PDKI as described by Yang et al. The peptide
AKTide-2T (HA R K-RE-RT-0# S-F-G H H A-OH) obt ai ned
from Cal bi ochem (#123900)\ j s _usedl as a substrate. A
final concentration of @ nzyms is used in a
buf fer that includes @0 P QH 7.2, 30 mM
ATP/ g33P- ATP and 25 mM substrate. Conpounds are added
iThe IS RIulE b&}{béﬁe@re’dl Ifﬂﬂllg VB EOHTRBA 0@l
2.5% The reaction i's allowed to proceed for 20
ipigines baiobloebaardebsie Wb BdeBshBeiNEHBEMEII: aci d

to quench activity. The reaction mxture is

t pan st enbRU-fdidoPhesplaseh IR i-nb@bxRbaizénarher
e peptide binds and the unuse I'S washed away.

After washing, scintillant cms added and the

i ncorporated activity S

counting. The % inhibit he PKB activity is

cal cul ated and plottéd in order t°o determ ne the

concentration of test conpound reqw red to inhibit 50%

Ghe hjtRoBKBnasiuhd bf BxalplbABA daalbt owiveged o e Gitloclilbro
descri bed above, the | C50 val ue§7§f t he conpounds of

Exmpnd by followipg ths, mofhodpof Exagplo 378531, 33-35, 43,
44 46, 47, 49-52, 54, 56, 57, 59, 61, 63, 65, 66, 69,
3@3@ 3-i( 5—@117&0 483 etBduy-$HandT (4- %o@%eﬂﬂfmhﬁﬁﬁ@@&l@o und

C, b

The title compound can be prepared from the product of Example 103B by

following the method of Example 97C.

EXAMPLE 104
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be less than 1 mM whil st the conmpounds of Exanples 2,
3, 5, 6, 7, 11, 18, 19, 24,32, 36, 45, 48, 53, 55, 58,

wWOos6d146H57, 68, 75, 80 and 89 each have | C50 ret/GB200af005464

less than 5 mM and the comgounds of Exanples 40, 41,
62 and 70 each have 1 C50 val ues of less than 50 nmM
PHARMACEUTI CAL FORMULATI ONS EXAMPLE 108 (i) Tabl et
Forrmul ati on A tablet conposition containing a conpound
of the formula (1) is prepared by m xing 50 ng of the
compound with 197ng of |actose (BP) as diluent, and 3

") (ARRE U TALRR e rba f 1eclaa§t %%M@EWSS' ng

Féhiomvheml)o%rpherwiﬁﬁgdamne bydq’mlmrxdgrm ﬁrlapéﬂf-ddoﬂoyphenyl)
08 11s) b formula (1) with
%%Eﬁmét oselt?e é’%%l’%aﬁ?ﬁ%h ecr ratenié16 ti ng mxture into
st andard opaque hard gel atin capsules. (up Injectable
| A parenteral .conposition for
adn1n|straL|on b |nject|on canlbelprepa{ed by

S@ide fOrm in water cont ai ni ng 10% propyl ene gl ycol to
gTVE'a concentratlon of actlve conpound of 1 5 % by
- A éa_

n anpoule and sealed (|v) InJectabIe
| A parenteral conp03|t|on for |nject|on
is prepared by dissolving in water ¢

Cc

ac am;de

0 HO, .OH NHMe
NiHMe

2\

2,2-Bis-(4-chloro-phenyl)-N-methyl-acetamide was prepared by the reaction of the
commercially available corresponding carboxylic acid with methylamine using the
method of Example 21a. The N-methyl-acetamide compound was then converted to
the title compound by the method described in Example 1.

LCMS (PS-B3) R 4.21 min; m/z [M+H]" 582.

105B. 2-(4-Chloro-phenyl)-N-methyl-2-[4-(3-methyl-1H-pyrazol-4-vi)-phenyl]-

acetamide
Clg 0 C, o
NHMe
@
N-N

@&
N-N
N

NHMe

T )
The trityl-protected compound of example 104A was deprotected by the method

described in example 60D to give the title compound.
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conpound of the formula (1) (e.g. in salt form (2
mg/tnl) and mannitol (50 ng/mM ), sterile filtering the

waobossns and filling into sealable 1m vial s BPET/GB2004/005464

anmpoul es. (W Subcut aneous147nj ecti on Formul ati onA
conposition for sub-cutaneous adm nistration is
prepared by m xing a conpound of the fornmula (1) with
pharmaceuti cal grade corn oil to give a concentration
of 5 ng/m. The conposition is sterilised and filled
into a suitable container. Equivalents The foregoing

I esen + 1 il natdimg
e R A b S S kR
any. 18 (BHL 91 4.951(16) s}, T2 9stBp@Ho fn) Tl 2Ry @nt7i60f1HI ). wi | |
readily be apparent that numerous nodifications and

l.taratio may b L s of
SRE e et Z T H b LR RERb R SRR IS
axahflagtnan t hout departing fromthe principles
underlying the invention. Al sygh
alterations arg c¢pded to be enfjraged by this

appl i cati on. CLAR : ye~ho6rmula (1): R
RI-A~- NRN NH or a salt, solvate, "tautomer or
N- oxi de t hereof; @ ein ATS a satutated hydrocarbon
i nker group contanthing from1 to 7 cdrbon atons, the
i nker group havi a-maxi mum chai n legngth of 5 atons

Following the procedure described in example 20B gave the title compound.
LCMS (PS-B3) R 2.80 min; m/z [M+H]" 326. 'H NMR (methanol-dy) § 2.52 (3H,
5), 2.753H, s), 3.80 (2H, d), 4.46 (1H, 1), 7.41 (4H, s), 7.49 (2H, d), 7.54 (2H, d),
8.24 (1H, s).

BIOLOGICAL ACTIVITY

EXAMPLE 106

Measurement of PKA Kinase Inhibitory Activity (ICs0)

Compounds of the invention can be tested for PK inhibitory activity using the PKA
catalytic domain from Upstate Biotechnology (#14-440) and the 9 residue PKA
specific peptide (GRTGRRNSI), also from Upstate Biotechnology (#12-257), as the
substrate. A final concentration of 1 nM enzyme is used in a buffer that includes 20
mM MOPS pH 7.2, 40 uM ATP/y”P-ATP and 5 pM substrate. Compounds are
added in dimethylsulphoxide (DMSO) solution to a final DMSO conceniration of

2.5%. The reaction is allowed to proceed for 20 minutes before addition of excess
orthophosphoric acid to quench activity. Unincorporated v*P-ATP is then
separated from phosphorylated proteins on a Millipore MAPH filter plate. The
plates are washed, scintillant is added and the plates are then subjected to counting

on a Packard Topcount.



extendi ng between R1 and NR2R3 and a maxi mum chain
| ength of 4 atons extendi ng between E and NR2R3,

wob@sesrcone of the carbon atons in the |inkerrPQr/GBp004/005464
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may optionally be replacedi19y an oxygen or nitrogen
atom and wherein the carbon atons of the Iinker group
A may optionally bear one or nore substrtubnts
sel ected fromoxo, fluorine and hydroxy, provided that
t he hydroxy group when present is not |ocated at a
carbon atom awi th respect to the NR2R3 group and
\%
g R A e
nthe oagettiation pf @stwymlpomddaqmdy@inﬂldntcﬁo%w@ﬁ@ @ity
g(:ISUf; Rl is an aryl or heteroaryl group; R2 and R3
"!'ndependent |y sel ected from hydrogen, C
hydrocar byl and Cl.4 acyl wherein the hydrocarbyl and
aEhye compioundsef Esanaplopl. idofaldty4%s 46t ﬂ&;t"r@oﬁ?@w MebdB 166, 67,

b f
n%r %8 St §{ '85 u@g?ﬁoﬁe%@%edﬁ? l{a(fg f@ﬁgbﬁg C?'o@ (Fes le%geas
athel cﬁﬁpctlmgsed)ﬂ%mmpies ., 7 el 80 have ifen vaheﬂnftlcss Wtandﬁuﬂvh ey

are attached forma cyclic group selected from an

Igkgf{\,ﬂjgillael roup and a saturated nonocyclic

c group haV|ng 4-7 ring nmenbers

fiB a Advgndlagt er oat om ri ng
msnber sel ect ed from 0O and N; or one of Rand R
t Bgahibitioniof protefrekinase rﬁ)@’&ﬂ)atmnythy oaifmipomds laybeadatermined

Fraaed R BB S RS ot R R R

45061 +30mY (1990 eutsusipch fosidh proadin Jeserdisedas BKBIPIE aaé desetibed
hlgtfgl 3 g{g étla &I turmgtructurai Sloﬁogy 9]c 51%11 943 &802)). The protein
is purified and activated with PDK1 as described by Yang et al. The peptide
AKTide-2T (H-A-R-K-R-E-R-T-Y-S-F-G-H-H-A-OH) obtained from Calbiochem
(#123900) is used as a substrate. A final concentration of 0.6 nM enzyme is used in
a buffer that includes 20 mM MOPS pH 7.2, 30 uM ATP/y*P-ATP and 25 uM
substrate. Compounds are added in DMSO solution to a final DMSO concentration

of 2.5%. The reaction is allowed to proceed for 20 minutes before addition of
excess orthophosphoric acid to quench activity. The reaction mixture is transferred
to a phosphocellulose filter plate where the peptide binds and the unused ATP is
washed away. After washing, scintillant is added and the incorporated activity

measured by scintillation counting.

The % inhibition of the PKB activity is calculated and plotted in order to determine
the concentration of test compound required to inhibit 50% of the PKB activity

(ICsp).

Following the protocol described above, the ICsp values of the compounds of
Examples 1, 4, 8-10, 12-17, 20-23, 25-31, 33-35, 43, 44, 46, 47, 49-52, 54, 56, 57,
59, 61, 63, 65, 66, 69, 71-73, 76-79, 81-87, 90, 91, 94 and 104 have been found to
be less than 1 pM whilst the compounds of Examples 2, 3, 5, 6, 7, 11, 18, 19, 24,
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N; or NR2R3 and the carbon atom of |inker group Ato
which it is attached together forma cyano group; R4

w0 s00sebees ed from hydrogen, hal ogen, Cl1-5 sat upal/€B2004/005464

hydrocarbyl, C _5 saturat etdhydr ocar byl oxy, cyano, and
CF3; and R5 is selected from hydrogen, hal ogen, C1-5
saturated hydrocarbyl, C s saturated hydrocar byl oxy,
cyano, CONH2, CONHR9, CF3, NH2, NHCOR9 or NHCONHR9; R9
is a group R9a or (CH )R91, wherein ROa is a
nmonocyclic or bicyclic group which may be carbocyclic

@’2 %E%@C%ﬂ: l5s G5 661@4C6Y, @8’%0% &d%%a{gn ge(ve'ié%%&@é’&ﬂ b&

opt’i onal’l stitute one or nore
ﬁub§tuM,Lﬁ®dtﬂ$% @eip@umd?d?f Exmlha‘i% dér62 wnyld'ﬂ@agh have ICsg

pCyano, nitro, carboxy, anmino, nono-
%1'11%4 L{%ésg%%ér“oc'ar byl am no; a group Ra-Rb wherein Ra
|s a bond O CO C(X2) X\ X1C(X2 X1, S, SO
RH2 JIPAR F6) N&ndR b is selected from

l

hydrogen heterocycl ic groups having from3 to 12 ring
EXAMPEE 1881d a C1- 8hydr ocar byl group optionally
substltut ed by one or nore substituents selected from
tiomal ogen, cyano, nitro, carboxy, ami no,
nmono- or di-G .4 hydrocarbyl am no, carbocyclic and
Hetebleioyiopition cenigising a ¢pmpotnd o e Fornulp (D) is weebarstbEr s

REP S0 B R e 0780 00 FPORPER) ol it and 3 e
BragBOunBSORrMREs a KbGEHR hnd @mXRsXingito f(mﬁ(aXabIar, in known

mnanner.

(ii) Capsule Formulation

A capsule formulation is prepared by mixing 100mg of a compound of the formula
(D) with 100mg lactose and filling the resulting mixture into standard opaque hard

gelatin capsules.

(jii) Injectable Formulation I

A parenteral composition for administration by injection can be prepared by
dissolving a compound of the formula (I) (e.g. in a salt form) in water containing
10% propylene glycol to give a concentration of active compound of 1.5 % by
weight. The solution is then sterilised by filtration, filled into an ampoule and

sealed.

(iv) Injectable Formulation II

A parenteral composition for injection is prepared by dissolving in water a
compound of the formula () (e.g. in salt form) (2 mg/ml) and mannitol (50 mg/ml),

sterile filtering the solution and filling into sealable 1 ml vials or ampoules.

(iv) Subcutaneous Injection Formulation




Ris selected fromhydrogen and Cl.4 hydrocarbyl; and
XLis O Sor NRand X2 is =0, S or =NRC. A conpound
wa@easnai4g to claim 1l of the formula (Ia): R A PI/RBR00/005464
RN NHda) or a salt, sobasate, tautoner or N oxide
t hereof; wherein Ais a saturated hydrocarbon |inker
group containing fromlto 7 carbon atons, the |inker
group having a maxi mum chain I ength of 5 atons
ext endi ng between R1 andNR 2R3 and a maxi mum chain
| ength of 4 atons extendi ng between E and NR2R3,
50RO FonQlib o iEn A Q&ﬁn&&m it Pro éﬁ@d by Bifhe I HiRound
may optionally be replaced xygen or
axf @1@1 orgde (theitl pharmiaeeugion! lgmde ammd togive Ia@ohwmtm:ongxfdu p
{
ec't’g% clfo ?%%%%%R%%F 1&8‘%%%2%&%{“% E‘é{@é{,’ pr (a)l\rlll Yed t hat

the hydroxy group when present is not |ocated at a
M&Eﬂﬁom awith respect to the NR R3 group and

5 ALQYiEehd ésa&piee%r Qe ¥R ¢ %&5 ﬁ@gguatag h%cg%%go@;

a carbon atom aw t resp ect t
rph shopls ot be corbtrngﬁbdsumpmmmon hletlmrsm@tf ithe
55248, o B 1 SRR, P

myegfroe mmdbyti tha prcﬁilc. dnladithentsaif tHednemdoidescibrl dbave aMdt h

tilli]uestrgtlecti Inls Qxa%tlp%rs] \}vi%)o\ﬁ@ée%grﬁtng %){)m%[xee principles underlying the

10 invention. All such modifications and alterations are intended to be embraced by

this application.
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attached form a saturated nonocyclic heterocyclic
group having 4-7 ring nenbers and optionally

weoensasrishg a second heteroatom ring nmenber sebPer/GBA004/005464

fromO and N or one of R2 and R3 together with the
nitrogen atomto which they are attached and one or
nore atons fromthe linker group A forma saturated
nonocycl i c heterocyclic group having 4-7 ring nenbers
and optionally containing a second heteroatomring
menber selected from O and N;or NR2ZR3 and the carbon
apgMNis | i nker group A to which it is attached
together forma cyano group; R4 is selected from
hydr ogen, hal ogen, Cl.5 saturated hydrocarbyl, cyano
d C%S%m&WHmﬁBf@§ﬁ§§W@H@éd from hydrogen, hal ogen,
Cl.5 saturated hydrocarbyl, cyano, CONH2,
CONHR9, CF3, NH 2, NHCOR 9 or NHCONHR 9; R9 i s phenyl or
benzyl each optionally substituted by one or nore
substituents sel ected fRomiaNogen, hydroxy,
trifluoronethyl, cyano, nitiro, RCarboxy, am no, nono-
or di-C .4 hydrocarbyl am a group Ra-Rb wherein Ra
is a bond, O CO X1G(X2), %], XIC(X X1, S, SO
SO , NRC, SO2NRO or NROSO Is selected from
hydr ogen, heterocyclic gr having from3 to 12 ring
menbers, and a C -s hydrigcarbyl group optionally
substituted by one or nore substituents selected from
hydr oxy, oxo, hal ogen, cyano, nitro, carboxy, am no,
nmono- ooa salii, salyate) thyenaca Neytidmihereof; car bocycl i ¢ and
het er Qr¥el £ il QHRS B RYADGAIME: &Sup'dontailily HENA%S

carbon atoms, the linker group having a maximum chain length of 5 atoms
extending between R! and NR?R? and a maximum chain length of 4 atoms
extending between E and NR?R®, wherein one of the carbon atoms in the
linker group may optionally be replaced by an oxygen or nitrogen atom; and
wherein the carbon atoms of the linker group A may optionally bear one or
more substituents selected from oxo, fluorine and hydroxy, provided that the
hydroxy group when present is not located at a carbon atom « with respect
to the NR*R® group and provided that the oxo group when present is located
at a carbon atom o with respect to the NR’R® group;

E is a monocyclic or bicyclic carbocyclic or heterocyclic group;

R'is an aryl or heteroaryl group;

R? and R? are independently selected from hydrogen, Ci4
hydrocarbyl and C;.4 acyl wherein the hydrocarbyl and acyl moieties are
optionally substituted by one or more substituents selected from fluorine,
hydroxy, amino, methylamino, dimethylamino and methoxy;

orR*and R together with the nitrogen atom to which they are
attached form a cyclic group selected from an imidazole group and a

saturated monocyclic heterocyclic group having 4-7 ring members and
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wherein one or nore carbon atons of the G -
hydr ocar byl group nay optionally be replaced by O S,

wWED058663 NRC, X1C(X2), C(X2) X or X1C(X X1; RCPCEHGB2004/005464

sel ected from hydrogen and2@l- 4hydrocarbyl; and X1 is

O S or NRCandX2 is =0, S or =NRC. A conpound accordi ng
toclaiml or claim2 wherein Ais a saturated

hydr ocarbon |inker group containing from1 to 7 carbon
atons, the |inker group having a maxi num chain | ength

of 5 atons extendi ng between R1L and NR2R3 and a

Maxi b BortBREE B sQondnatRa% Ght sOELNEEHn B and
and ﬁ%‘?&% erel néors1e gf t he cglr ogﬁﬂcﬂatorrb§ In the o
| i nkeN;group may optionally be replaced by an oxygen

or nitrogep LR m%gétﬁ§r%iglhﬁe ﬁj%gaﬁt&h B nRh uld)e
i nker group may optiohally bear oneé or nore
subst ateuttathed sud ectadndre atoms ifwor the Bnlen group dy foxm 2

provi ded t the.hydrox roup .when e j 0
Poont Siotated RopbEE HAPRNe e nAORE o/ Rt DR
gr oup ppitsidilyeontdiniag b eedoad héteoniomafiahanbdr kesotéy/fora gemd

hal ogﬁ{ll,2 Cl.5 saturated hydrocarbyl, cyano, CONH2,
CF3, , NHCOR9 and NHCONHRO. 4. A conpound accordi ng

to any oneoofRY*ahdthekaiton JtonhefiRier drbig Aidiichgrioup A
has a maxi num chain length of 3 atons (nore preferably

1 or 2iashemhiogetierdomba EYIPEF™Pabl y 2 atons) ext endi ng
bet ween mRaﬁ@elmomﬁkydﬁg&gm@géﬁg CRAC SRlirBie HydiBcabW,

one of clainms 1 to 4 wherein the |inker group A has a
maxi mms edierpigd hpdrgeabexys cxanedSlbedi ng bet ween E

The. 11 nier ‘g oe A YA TARROL BBl O, P IBLER,
ext endi.nertiveteddpdrortb oy, NR2RCANH..LQNHRN, CRanytn
NHCOR’ or NHCONHR?;
R’ is a group R or (CH,)R, wherein R** is a monocyclic or
bicyclic group which may be carbocyclic or heterocyclic;
the carbocyclic group or hetérocyclic group R being optionally
substituted by one or more substituents selected from halogen, hydroxy,
trifluoromethyl, cyano, nitro, carboxy, amino, mono- or di-Cj.4
hydrocarbylamino; a group R®-R® wherein R® is a bond, O, CO, X'C(X?),
cxAx, XIexhHX, 8, S0, SOz, NR®, SONRC or NR°SOy; and R® is
selected from hydrogen, heterocyclic groups having from 3 to 12 ring
members, and a Cj.g hydrocarbyl group optionally substituted by one or
more substituents selected from hydroxy, oxo, halogen, cyano, nitro,
carboxy, amino, mono- or di-Cj.4 hydrocarbylamino, carbocyclic and
heterocyclic groups having from 3 to 12 ring members and wherein one or
more carbon atoms of the Ci.g hydrocarbyl group may optionally be
replaced by O, 8, SO, SO, NR®, X!C(X), CXHX! or X'C(XDHXY
R® is selected from hydrogen and C;.4 hydtocarbyl; and
X'is O, § or NR® and X is =0, =S or =NR".

2. A compound according to claim 1 of the formula (Ja):
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of 2 or 3 atons extending between E and NR2R3. 7. A
conpound according to any one of the preceding clains

group Eis a carbon atom aew the |inker group A has an
al | -carbon skeleton. 8. A conmpound according to any
one of clains 1 to 6 wherein the portion Rl- A NR2R3
of the conmpound is represented by the fornmul a
R1-(Qic-(CH2) m W Ob- (CH2V(CR 6R7VNR 2R3 wherein G
iSNH, NMe or OQOWis attached to the group E and is
selected from (CH2)r CR20, Cl—kj\] Nand (NH)r CH, b is

Cor I Jis Cr | , kisOor I/'mis qor | , nis O,
1, 2, or 3 andp is O oﬁQT*Arﬂk sun1of b and k is 0 or
1, the sumof j , Kk, &nd R® does not exceed 4; Rd

and R7 are the sane or dleerent and are selected from
nmet hyl and ethyl, or GR6R7\forns a cycl opropyl group;
and R20 is selected fi? n, methyl, hydroxy and
fluorine. 9. A conpound ding to any one of clains
1to 6 wherein the noiety -7 A-NR2R3 i s represented by
the fornula RL- (G k- (CH2) m X- (CHA}M- (CR6R7) p- NR2R3
wherein Gis NHL NMe or O X is attached to the group

E and gk g s&l@'s@l%@da'ﬁtbﬁeﬂ &rCHZYide Hekeof; CH2)J - N and (NH) r
CH;'|sOor is Oor 1, mis O or

2, or VCEAYAS P§aterat9ﬂ hydroggbanyinker grouR ccrntalmiag ﬁﬁomr# 9l

P doegaiph afXieRd hﬁker anspRaviapd nBZmﬁIn@ cﬁefﬁ? 1Rl ratoms
different and are selected from methyl and ethyl

CR6R7 ekisneisg sewipen BpinsiyR Ry edp mpsimusn e@#p@aﬁa%f 4 atoms
ac ¢ o r 'xfégd%g b&lv@leﬁ@ mpﬁﬂ &hgreinsong of He! cﬁrbgg Nomb'i in fhel S

andp ound according t
C I ai mli@lkmfgo@ ma:kopt@naly lm mgla@ddw ah ogygenr @trogemﬂom, and

wherein the carbon atoms of the linker group A may optionally bear one or

more substituents selected from oxo, fluorine and hydroxy, provided that the
hydroxy group when present is not located at a carbon atom o with respect
to the NR*R® group and provided that the oxo group when present is located
at a carbon atom a with respect o the NRR? group;

E is a monocyclic or bicyclic carbocyclic or heterocyclic group;

R! is an aryl or heteroaryl group;

R? and R’ are independently selected from hydrogen, C;.4
hydrocarbyl and C;.4 acyl;

or R* and R® together with the nitrogen atom to which they are
attached form a saturated monocyclic heterocyclic group having 4-7 ring
members and optionally containing a second heteroatom ring member
selected from O and N;

or one of R? and R? together with the nitrogen atom to which they
are attached and one or more atoms from the linker group A form a
saturated monocyclic heterocyclic group having 4-7 ring members and
optionally containing a second heteroatom ring member selected from O and
N;
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and p is 1. 12. A compound according to claim?9
wherein Xis (CH2)j-CH, kis 1l mis Onis O 1,2 or

w@2@s0p1463 0. 13. A conpound according to cl ai PCBGB2004/005464

wherein X is (CHb)J-CHok 1241, mis O, nis 0, 1 or 2
and p is 1. 14. A conpound according to any one of
clains 9 12 and 13 wherein j is 0. 15. A conpound
according to any one of clainms 9, 12 and 13 wherein j
is 1. 16. A conpound according to any one of clains 9,
12 and 13 wherein CR6R7 is C(CHa) . 17. A conpound

accordi ng beeni vhalg! : ' R - A- NR2R3 of
t he corrpouh .s@r%%?‘éesent°§§{g’€§&tq1¥§9‘¥%?%ﬁ§° ﬁﬁfhl(ﬁ%s—l
) n- NR2®hedhtogethy¢ fosn atcyamolgeaipt o t he group E and is a

group CH apd.n i 18, 0 d.accordj 0 c]laim
1 or clai mRZlsrg %?tg‘lgﬁm@yﬂ\f(%g%’ %%"l &S 38%&‘%5 %y‘i@?aé%)f ed
from tymogndGps adtl to Al 1 set out in Table 1 herein.
19. A conmpgend accordi to claimil8 wherein R*A(E)-NR
2R3 1's ool Belaror P FrmIaasgei Aot G A iad iy,
Tab I( e ;ﬂanoZ@ONPIQ,C(OtDNh B]ERﬁ,d?EQ,,CNHf, QNHQX )R%%Iﬁhﬁtm\@ﬁ% ‘wher ei n
RMA(E)-NR 2R3 i s e group AlQin Table 1. 21. A
conpound aRctPHFMG of B‘g’éﬂfaﬁh%pt‘&lghyhsé‘bﬁ}t@é%m ARF 11807 Prs
wher ekubsttubiits felSBMIPRR hﬂ@%@[ BBox2 triffofMBBH G ano, nitro,
according to any one of the preceding clains wherein E

i s an“HPY: BPINePer X ¢i-Cor bidpoatb3lamane gepoprRf-R” wherein

ace or &F 4 ol 0 2601 R EIK Ex ECeRk 28! 66, S0.08Re

SOzN%" or NR°SO;; and R” is selected from hydrogen, heterocyclic groups
having from 3 to 12 ring members, and a Cy.g hydrocarbyl group optionally
substituted by one or more substituents selected from hydroxy, oxo,

- halogen, cyano, nitro, carboxy, amino, mono- or di~Cy.4 hydrocarbylamino,
carbocycelic and heterocyclic groups having from 3 to 12 ring members and
wherein one or more carbon atoms of the Cy.g hydrocarbyl group may
optionally be replaced by O, S, SO, SO, NR, X'C(X3), C(X*)X! or
XloEdx,; |

R? is selected from hydrogen and C;.4 hydrocarbyl; and
X!is 0, S or NR® and X? is =0, =S or =NR°",

3. A compound according to claim 1 or claim 2 wherein A is a saturated
hydrocarbon linker group containing from 1 to 7 carbon atoms, the linker
group having a maximum chain length of 5 atoms extending between R! and
NR?R? and a maximum chain length of 4 atoms extending between E and
NR?R?, wherein one of the carbon atoms in the linker group may optionally
be replaced by an oxygen or nitrogen atom; and wherein the carbon atoms
of the linker group A may optionally bear one or more substituents selected
from fluorine and hydroxy, provided that the hydroxy group when present is
not located at a carbon atom a with respect to the NR*R? group; and
R’ is selected from selected from hydrogen, halogen, C;.5 saturated
hydrocarbyl, cyano, CONH,, CFs, NH,, NHCOR’® and NHCONHR®.
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wob@sesrckE i s a phenyl

substituted phenyl, thiophene, furaa, pyri mdi ne and
pyridi ne groups. 24. A conpound according to claim23

to any one of clains 1to 2205wherein E is a nonaromatic
nmonocyclic group selected from cycl oal kanes such as
cycl ohexane and cycl opentane, and nitrogen-contai ning
rings such as pi perazi ne and pi perazone. 26. A
compound according to any one of the preceding clains
wherein the group A and the pyrazole group are

att ac{gat | g&&dﬁ%c&ﬁﬁg% 513) cﬁle%f Bt Olro 3HeFeih %eéﬁﬂkg group

orlen pyrazo group are
at t achdds ¢ mazigjua elrtin hngtg ofi atonus §motfe préferablycugr 2Eatom§

fr om RO REAGREL 2% b Bl R B SR, PO e

2,4- pyr|dylene 1, 4- plpera2|nyl and 1, 4- pi perazonyl .
38. Mwompoundohca@dmgdq) ALy Qne Of hlylm*ﬁdemdfwlodnen p\reelmdn grgup

cubst PEHORrE Ry Ui RRURBE S WS B BBy f ot i

non-aromatic), chlorine, bromne, trifluoromethyl,
6yanoh mdunmp@dmgwﬂemﬁ a/h@remlthmlllﬂgﬁd gouaAblds a chain

Pt 1 0gl bt UPSLILGH AR ot i s AuPi UG B RS

substoﬁmaommmchmgwee\wahlﬁ/arﬂl\m bstituents, for
exanple O or 1 substituent 30. A conpound according to

l ai m \Qlft;'ﬁ{deécgorﬁl gsto tcﬁ-@%‘f jthteEﬁeggdmg’ ¢ am'lbé &Ré\}ﬁ 8 lﬁﬁ:d

aCCOI'éI ng prece ng C erein
t he linker group atom linked directly to the group E is a carbon atom and the

linker group A has an all-carbon skeleton.

8. A compound according to any one of claims 1 to 6 wherein the portion R
A-NRZR? of the compound is represented by the formula R'-(G)-(CHz)n-
W-Op-(CHy)p-(CR°RM,-NR’R® wherein G is NH, NMe or O; W is attached
to the group E and is selected from (CH,);-CR?, (CH);-N and (NH);-CH; b
isOorl,jisOor1l,kisOorl,misOor1,nisC,1,2,or3andpisQorl;
the sum of b and k is 0 or 1; the sum of j, k, m, n and p does not exceed 4;
R® and R are the same or different and are selected from methyl and ethyl,
ot CR®R” forms a cyclopropyl group; and R? is selected from hydrogen,
methyl, hydroxy and fluorine.

9, A compound according to any one of claims 1 to 6 wherein the moiety R\
A-NR?R’ is represented by the formula R'-(G)e-(CHa)m-X~-(CHz)p-(CRR),-
NR?R? wherein G is NH, NMe or O; X is attached to the group E and is
selected from (CHy,);-CH, (CHy);-N and (NH);-CH; jis O or 1, kis O or 1, m
isOorl,nis 0,1,2,0or3 and pis 0 or 1, and the sum of j, k, m, n and p does
not exceed 4; and R® and R are the same or different and are selected from

methyl and ethyl, or CR®R? forms a cyclopropyl group.

group. 25. A conpound aBCDGBR0VZ/005464
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15

20

waetsotrds from O, N and S,

group Eis an aryl or heteroaryl group having five or
si X menbers andcontai ning up to three heteroatons

by the fornmula: where denoews the point of attachnent
to the pyrazole group, and "a" denotes the attachnent
of the group A, r is 01 or 2; Uis selected fromN
and CR12a; and V is selected fromN and CR12b; where
Rl12aand Rm are the sane or different and each is
hydrogen or a substituent containing up to ten atons

| ectye E : [ t
A Bimber G ran b to Chisf G KRN DOTL 10, 1318
R12bt egbp fsé¢k does not exceed ten; or Rl2aand
R12bt oget her with the carbon atons to which they are
%41 aCHL B RLOMFHRS blol!b Shelol Cis O b ¥ I PIPRILH or 2
saturated or unsaturated ring containing up to two
het er azd issl- sel ected from O andN; and R10 is sel ected
from hal ogen, hydroxy, trifluorornethyl, cyano, nitro,

rbo j 14y haahng
gg'r bogeg I'c anﬁcﬁg%rt%g%ﬁPﬁaﬁe%u%g%%ﬁr%* 9‘? g]rlﬁq% & (c))’n
12 ri isd. m2rasdrand pas @§r oup Ra-Rb wherein Ra is a bond,
O CO XIC(X2), C(X2) X\ XIC(X2)X1 S SO6SM2, NRC, SO2NRO
qB, NRA(Iipoitiackbrdlrg S €1aBE b SfhefelsPR 980 kis 1, mis0,n
carbocyclic and heterocyclic groups having from3 to
12 ri wd, denBerdpisahd a G . hydrocarbyl group
optionally substituted by one or nore substituents
54! eck%nfgﬂﬁﬁﬁ UM o aN¥She FHRIARHBES 12 GHANP whield 195 0.
carboxy, am no, nonoor di-C -4 hydrocarbyl am no,

carbocyclic and heterocyclic groups havi n? o
15. A compound according to any one of claims 9, 12 and 13 wherein j is 1.

16. A compound according to any one of claims 9, 12 and 13 wherein CRR’ is
C(CHa),.

17. A compound according to claim 9 wherein the portion R*~A-NR?R? of the
compound is represented by the formula R'-X-(CH,),-NR’R* where X is
attached to the group E and is a group CH, and n is 2.

18. A compound according to claim 1 or claim 2 wherein R! -A(E)NR*R®isa

group selected from the groups Al to All set out in Table 1 herein.

19. A compound according to claim 18 wherein R*-A(E)-NR’R? is sclected
from groups Al, A2, A3 and A10 in Table 1.

20. A compound according to claim 19 wherein R! -A(E)-NR?R? is the group
A10 in Table 1.

21. A compound according to any one of the preceding claims wherein E is a

monocyclic group.

t he group E bei ng r epcEsBRM03005464
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20

25

wopisossks y be replaced by O S, SO SO,

from3 to 12 ring nmenbers and wherein one or nore
carbon atons of the G . s hydrocarbyl group may

C(X2 X1 or X1C(X2 X1; R is2el ected from hydrogen and
C hydrocarbyl; andX1 is G S or NRO and X2 is =0, =S
or =NRC. 32. A conpound according to claim 31 wherein
Eis represented by the forrmula: ? where P, Qand T

are the sanme or different and are selected fromN, CH
and NCR10, provided that the group Ais attached to a

rbo . ' . Lm32
e L L T
i N Tabtyko2Zhet@darylgreumpound according to claim24
having the fornmula (11): wherein the group Ais

tache iLi .
g rgitphd oGS UAR T2 S 190 sBbehd BoRRERRy
34 wheubstituteg phenyd, thibphane Hurapy psfrimidive pndpoidide graepsnost
preferably 0. 36. A conpound according to claim24

havi ng éo%?p’&&gc% %ﬂ%ﬁlu{gl th bhhin(B$ %ef%xgmelj% Iﬁ r?g(gx%nﬁ eshppue of

the group to R are as I'n "any one of
t he preceding claims. 37. A conpound according to
Sai mAsBntRgvhdepconiingrte pauene qf cigms dtp H wharein Ry a non-

- ( CI_|2%SFonMﬁl«';emonocyclic group selected from cycloalkanes such as cyclohexane

and cyclopentane, and nitrogen-containing rings such as piperazine and

piperazone.

26. A compound according to any one of the preceding claims wherein the
group A and the pyrazole group are attached to the group E in a mefa or
para relative orientation; i.e. A and the pyrazole group are not attached to

adjacent ring members of the group E.

27. A compound according to claim 26 wherein E is selected from 1,4-
phenylene, 1,3-phenylene, 2,5-pyridylene and 2,4-pyridylene, 1,4-

piperazinyl, and 1,4-piperazonyl.

28. A compound according to any one of the preceding claims wherein E is
unsubstituted or has up to 4 substituents R® selected from hydroxy, oxo
(when E is non-aromatic), chlorine, bromine, trifluoromethyl, cyano, Ci.4
hydrocarbyloxy and Cy.4 hydrocarbyl optionally substituted by C;.; alkoxy
ot hydroxy.

29. A compound according to claim 28 wherein E has 0-3 substituents, more

preferably 0-2 substituents, for example 0 or 1 substituent.
30. A compound according to claim 29 wherein E is unsubstituted.

31. A compound according to any one of the preceding claims wherein the

group E is an aryl or heteroaryl group having five or six members and

NRC, PXI/GBX®R)/005464
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(I'V) wherein z is 0, 1 or 2, RO is selected from
hydr ogen, nethyl, hydroxy and fluorine, provided that

according to claim 36 haviewg the formula (V):39. A
compound according to claim 38 wherein R3 is sel ected
from hydrogen and C -4 hydrocarbyL for exanple C al kyl
such as nethyl, ethyl and isopropyl, and nore
preferably R3 is hydrogen. 40. A conpound according to
any one of the preceding clains wherein RL is sel ected
from ) i |Gl

pyr 1 oAt T8 Bt ot O [ S B B
R1 i s bpingmypireserdd bathedompodmd according to any one of
the preceding clains wherein R1L is unsubstituted or
bears one or nore substituents sel ected from hydroxy;
Cl- 4 acyl oxy; fluorine; brine; bronine;
trifluoronethyl; cyano;y émtro; Cl hydrocar byl oxy
and Cl.4 hydrocarbyl each o t‘on@lly substituted by

g . 2 al koxy, carboxy or—hydroxy; Cl acyl am no;
benzoyl am no; pyrrolidinocarbonyl; piperidinocarbonyl;
nor phol i nocar bonyl ; pi perazi nocarbonyl; five and six

menbergd, hefi &R poal e RELRNAARY Y9510 YRS, and “a”

contai ning one or two heteroatons sélected fromN, O
and S;depdtesthe attgshemaytof dre gioud\ds; phenyl - G al koxy;

het er Q?Sré/ll'oqzi-'d' al kyl; heteroaryl-G -4 al koxy and
phenoxy, “wheréi n the heteroaryl, heteroaryl oxy,
pheny|U isphlectydl fi6in N dnchCRYT; anphenyl - C* al koxy,

T o sk eyt SR R B AT

2 or Jiffbgiahl usohtishyrkedea bed sibstifiefloRtaiing @y ten atoms

Fhuorine, S A& 0, F, Clland § provided that the total number of non-
hydrogen atoms present in R and R'® together does not exceed ten;
or R*® and R together with the carbon atoms to which they are attached
form an unsubstituted five or six membered saturated or unsaturated ring
containing up to two heteroatoms selected from O and N; and
RY is selected from halogen, hydroxy, trifluoromethyl, cyano, nitro,
carboxy, amino, mono- or di-Cj.¢ hydrocarbylamino, carbocyclic and
heterocyclic groups having from 3 to 12 ring members; a group R%-R®
wherein R? is a bond, O, CO, X'¢(X?), CxHX!, X'C(X?X, 8, S0, SO,
NR®, SO,NR® or NR°SO»; and R is selected from hydrogen, carbocyclic
and heterocyclic groups having from 3 to 12 ring members, and a C.3
hydrocarbyl group optionally substituted by one or more substituents
selected from hydroxy, oxo, halogen, cyano, nitro, carboxy, amino, mono-
or di-Cy.4 hydrocarbylamino, carbocyelic and heterocyclic groups having
from 3 to 12 ring members and wherein one or more carbon atoms of the Cy.
s hydrocarbyl group may optionally be replaced by O, S, SO, SOz, NR’,
X'ex?), C(xHX! or XPeEAHXY

R® is selected from hydrogen and C;.4 hydrocarbyl; and



10

brom ne, trifluoronethyl, cyano, CONH2, C1.2
hydr ocar byl oxy and Cl1.2 hydrocarbyl each optionally

wandwsstsat ed by met hoxy or hydroxy. 43. A conpoR@TGB2004/005464

according to claim42 wher2i9n Rl is unsubstituted or
is substituted by up to 5 substituents selected from
hydr oxy; Cl1-4 acyl oxy; fluorine; chlorine; brom ne;
trifluoronmethyl; cyano; G hydrocarbyloxy and G -4
hydr ocar byl optionally substituted by Cl-2 al koxy or
hydroxy; and five nenbered heteroaryl groups

cont ai ni ngyD r s$hfcted fromN, O
and Sb thgxhgﬁéﬁgg ry agggﬁpg%%elng optionally
substituted one or nore Cl.4 al kyl substituents.

42, AAot@mrggum%aca@rdmgdo plgim 31 WhespimEAs represeatied bRiheifgrmula:
unsubstituted or is substituted by up to 5
substituents selected from hydroxy, Cl.4 acyl oxy,
fluorine, chlorine, broniné%{?rifluoronethyl, cyano, C
hydr ocar byl oxy and Cl-4h%brodarbyl optionally
substituted by Cl.2 al koxy orThydroxy. 45. A conpound
according to claim43 orx%Tan144 wherein R1 is
unsubstituted or is substituted by 0, 1, 2, 3 or 4
substituents, preferably 0, 1, 2 or 3 and nDre

preferabl¥ , lLor 2 substltuents
accor Wherg Pt @ aa i axe s svmweilﬁerﬁweﬂn@ ﬁmﬁsler&ﬁ @%Nec% and

two subgtd rine,
tr|fIﬁ%?%ﬁ%#ﬁgkéﬂiﬁhﬁ§#&§Z{ﬁ%g?ﬁ%gggé%%bmﬁﬂ%%npound

accordlng to claim46 wherein RL is
Aono- AreBrewreasserde e rlain 3% wheraimhe @%@B is spfpcted from

conpogxrgg ﬁﬁ?ﬁﬂiﬂﬁﬁa@le@y one ofthe preceding clains

wher e I s sel ected from hydrogen and net hyl .

34. A compound according to claim 24 having the formula (IT):

N
H )

wherein the group A is attached to the meta or para position of the benzene

ring and q is 0-4.

35. A compound according to claim 34 wherein q is 0, 1 or 2, preferably 0 or 1

and most preferably 0.

36. A compound according to claim 24 having the formula (I1I):



49. A conpound according to any one of the preceding
clains wherein R5 is selected from hydrogen, fluorine,
wa@béosnsraes brom ne, nethyl, ethyl, hydroxyet hyPCT/GB2004/005464
met hoxynet hyl , cyano, CF3, M2, NHCOROb and NHCONHROb
where ROb is phenyl or benzyl optionally substituted
by hydroxy, Cl.4 acyloxy, fluorine, chlorine, brom ne,
trifluoronmethyl, cyano, Cl-4hydrocarbyl oxy and Cl.4
hydr ocar byl optionally substituted by .2 al koxy or
hydr oxy. 50. A conpound accordi ng to any one of the
precedi ng cl ai s mherggn. R2 angd.R3 are independently
sel ected o hydrogen, dgoCar byl and Cl.4 acyl.
51. A conpound according {to cliaimb50 wherein R2 and R3
are independently sel ected. frBm hydrogen and net hyl .
52. A conpound accor di claimb5l1 wherein R2 and R3
are both hydrogen. 53. pound according to any one
of the preceding clainms Having a nol ecul ar wei ght no
greater than 100G3nypse u allésless than 750, for
exanple less than 7 / than 650, or |ess than
600, or less than 550. .,y A conmpound according to
cl aim 53 wherein the no edﬁlar melght is less than 525
and, for exanple, is 500 or |ess A compound of

the fornula (| ch is selected fromthe grou
consi SstR é& éé th)e rg\s{]due of the group A'and R' to Rl;nare as defi nedpin any

2- phepyd éfghe[ﬁ-e((eldﬁl-ngﬁﬁgm 4-yl)-phenyl ] - et hyl am ne;
3- phenyl 2-[3- (I Hpyrazol - 4- yI) phenyl ] - proplonltrlle

-di met hyl -1 H-pyrazo] - phenyl ] - 2- phenyl -
y| a%' c,qupound accordmg to (F:J aim 36 havmg thc)z formulay( \]f) pheny

2

1 Rzo /R
R (CHZ)Z—N\Rs
R? a R®
/
N—N
H av)

wherein z is 0, 1 or 2, R% is selected from hydrogen, methyl, hydroxy and

fluorine, provided that when z is 0, R*® is other than hydroxy.

38. A compound according to claim 36 having the formula (V):



2- (4-chl oro-phenyl)-2-[14-(| H pyrazol -4-yl)-phenyl]-eth
ylam ne; 2-[3-(3 ,5-di nethyl -

wa bkbopwsae®l - 4-yl ) - phenyl ] ~ 1- phenyl - et hyl am nePCT/GB2004/005464
3- phenyl - 2-[ 3- (I H pyrazol - 21yl ) - phenyl ] - pr opyl ami ne;
3- phenyl - 2-[ 4- (1H pyrazol ~4-yl ) - phenyl] -propyl am ne;
{3-(4-chl oro-phenyl)-3-[4- (] H pyrazol - 4-yl)-phenyl ] -pr
opyl } - met hyl am ne; {3-(3,4-difiuoro-phenyi)-3-[4-(1H
ryrazol - 4-yl)-phenyl ] -propyl }-net hyl am ne;
{3-(3-chloro-phenyl)-3-[4-(| H pyrazol -4-yl)-phenyl ] -pr
opyl } - met hyl am ne;
3- (4-chl or o- phenyl ) - 3- [4 (1
pi onam de; R
3-(4-chl oro-phenyl)-3-[4- (I}
pyl am ne; 3-(3,4-dichloro-p enyl) 3 [4 (IF+
ryrazol - 4-yl)-phenyl ]-prqg
4- (4-chl oro- phenyl) - 4-[ 4-
ryrazol -4-yl)-phenyl ] - pi pe
4- (4- met hoxy- phenyl ) - 4 [ 4- (IFprrazoI 4-yl) -
rhenyl ]-pi peridine; R%
4- (4-chl or o- phenyl ) -1 - metiyl #/4-[ 4- (| H pyrazol - 4-yl ) - ph
enyl ] - pi peridine; 4-phenyN-—-N[4-(IH
rytazol-4-y|)-pheny|]-pip@ridine; W)
4-[4- (3, 5-di nethyl -1 Hpyrazol -4-yl)- rhenyl]-4-phenyl -
riperi dAmempdurﬂPe&:&uﬂmg to claim 38 wherem R? is selected from hydrogen
% SaEnA'n(eg'n'j'c? rocarbyl for ega%plg Cig a%k}'fci s{lch as meth;% ethyl anci/ !
{2-(4-cfab 615371%6%/&& prfdrabiy RHisRydRgal. - 4-y! ) - phenyl ] -et
hyl } - dlnethy am ne;

5{ if‘? 4- cnk%egﬁﬁ%gy&%mg ch{ Axy(dng?gme ﬁzeeécnég AhihrsRierh R &t
yl ) - 2- [ selectedifiopr pheayL wappibyl, ghen, |f]1memyy1|rr}1dm@myrdm6ne
(R; {2-(4-chloro-phenyl)-2- %Xrazol 4-yl) -

r hahy| | Aspmpoyndmeeciding imélnim £4syherem is phenyl.
4-{2-(4-chloro-phenyl)-2-[4-(l Hpyrazol -4-yl)- phenyl]
et A%l } - Arsppheindmecording to any one of the preceding claims wherein R is

3
Né?ol -4-yl)-phenyl]-pro

unsubstituted or bears one or more substituents selected from hydroxy; Cj4

10 acyloxy; fluorine; chlorine; bromine; trifluoromethyl; cyano; CONHa; nitro;
Ci4 hydrocarbyloxy and C,;.4 hydrocarbyl each optionally substituted by C;.
» alkoxy, carboxy or hydroxy; C;4 acylamino; benzoylamino;
pyrrolidinocarbonyl; piperidinocarbonyl; morpholinocarbonyl;
piperazinocarbonyl; five and six membered heteroaryl and heteroaryloxy

15 groups containing one or two heteroatoms selected from N, O and S;
phenyl; phenyl-C,.4 alkyl; phenyl-C;.4 alkoxy; heteroaryl-C,.4 alkyl;
heteroaryl-C.4 alkoxy and phenoxy, wherein the heteroaryl, heteroaryloxy,
phenyl, phenyl-Cy.4 alkyl, phenyl-C.4 alkoxy, heteroaryl-C;.4 alkyl,
heteroaryl-C;.4 alkoxy and phenoxy groups are each optionally substituted

20 with 1, 2 or 3 substituents selected from C;. acyloxy, fluorine, chlorine,
bromine, trifluoromethyl, cyano, CONH,, Ci., hydrocarbyloxy and Cy.,
hydrocarbyl each optionally substituted by methoxy or hydroxy.



4-{4-[1-(4-chloro-phenyl)-2-pyrrolidin-
1-yl -ethyl]-phenyl }-1H pyrazole;
w@ 20064613k3 or o- phenyl ) - 2-[ 4- (| H pyrazol - 4-yl ) - phengBRo0anos464
hyl } - i sopropyl am ne; 212
di met hyl - {2- phenyl - 2-[ 4- (I K- pyrazol - 4-yl) - phenyl ] - et hy
[ }-am ne; {2, 2-bis-[4-(1H pyrazol -4-yl)~phenyl]
-ethyl }-di net hyl -am ne; {2
2-bis-[4- (1 H pyrazol -4-yl)-phenyl]-ethyl}-nmethyl-
)ine;

2- - ChA%@p&ﬂﬁrayéo}dlag [ActdinHopyEan R? #-unbybsituesdyr s et h

yl am ne

2-(4-¢c hi’f“gﬁtﬁufp‘ﬁ By fo. Dsupatitpents selected Slomydroxyphensayioxg n

yl am n C

2- (4-ch dake, Sheny Ty t{ﬁﬂﬁfrﬁﬁeglzy}) YR R INY

t ami de:and C;.4 hydrocarbyl optionally substituted by Ci- alkoxy or hydroxy; an
sid §| § i emé)m@armﬁe@efsgry12gr&ﬁ,s%m% ObrthotlelerplisRY! 1 -

I -{2-( 4se(éhted lﬁ@mﬂie@ yhd S ahé Yetérody pgroapsdleing-optiynably eulsyibited

-ethyl} eo”oeﬁ Ikyl substituents.

4 {4-12 ¥ GRS PEAASY SEREMSTS Y - pheny! ) - et hyl | - pheny

azol

r hélhyl 1 rg?ﬁ%@ﬁlaﬁcdo (!ﬁng ¥0 clalm[éﬂ% \grherenq R unsubsthxte)d oris

2-( |4] ¢ hdubstmipl BN b Jo- Neuftietithistlts sidcetd Elobt e @FOC - dacyloky ph
eny et anmi de; . . .
10 N-met hy uozmﬁwgf‘%lnf Aroigegiflorgmethyl; pyangnmpiroseyiony god
C14 hydrocarbyl 1ly sub d by C;.2 alk hyd
4- ch1 K ryorogﬁre%y()puona [ysu StlI—ﬂlft‘g)yryazlozl . 4OX§’ Io)r- )p;hrcoe)r(}y yl]-e

2- (
hyk} - ”thbln¥$urﬁ'£bc&d1n% to clalm 43 or claim 44 whereln R'is unsubstltuted
2-(4-chloro-rhe )é (I H-p%/razol -phenyl3]
yl } - et onjis subgiithted by 0, 1, 2 3 or 4 subsfituents, preferab]y 0,1,20r

4-

I
R e
15 ”Ehﬁy' A%oﬁ&om%ewfamgtbeaaah9452wﬁe4elﬁ ke PP a5 Sy b B

enyl]
{ 2- ( 4- nebbtiongnty deleeted ipnpiyoting,| chilopipe.dri Buoramethyl, pigdwl sd-

et hyl } - hyl am ne;
rrethyl | ngﬁi’gy(pyrazi n- 2-yl oxy) - phenyl]-2-[4- (I H
zo
A 5otpei St LA BB e monesshorpoti o

} am nedzchlorophenyl group.

{
t
{
h
4-
1-

20 48. A compound according to any one of the preceding claims wherein R*is

selected from hydrogen and methyl.

49. A compound according to any one of the preceding claims wherein R’ is
selected from hydrogen, fluorine, chlorine, bromine, methyl, ethyl,
hydroxyethyl, methoxymethyl, cyano, CF;, NHs, NHCOR®® and

25 NHCONHR® where R* is phenyl or benzyl optionally substituted by
hydroxy, C,.4 acyloxy, fluorine, chlorine, bromine, trifluoromethyl, cyano,
Ci1.4 hydrocarbyloxy and Cy.4 hydrocarbyl optionally substituted by Ci.2
alkoxy or hydroxy.



2-{(4-cWoro-phenyl)-[4-(l H pyrazol -4-yl)-phenyl]-netho
xy}-ethyl amme; 4-{4-[1-(4-chloro-phenyl)- 3-
WO yoosobisds n- | -yl - propyl ] - phenyl } -1 H pyrazol e; PCT/GB2004/005464
4-{4-[3-azetidin-1-yl-l-(423hl oro-plie
pyl ) -prspyl]-rhenyl}-I H pyrazol e;
nmet hyl - {3- napht hal en-2-yl -3-[ 4- (| H pyrazol -4-yl ) -
rhenyl ] -rropyl }-ame;
di met hyl - (4-{3-net hyl arai no-I-[4- (| H pyrazol -4-yl)-phe
nyJ] - propyl }- phenyl)-am ne;
{ 350|(. ;1- fA umﬁmfbunl_i] atpkdingto[afly Ohd-biithe preedding-cidids piheraitd B> and
opyl } - mat m ne;
a1 41 [ A @ ReRsPeRny seloqtsd Somm By dragsh. Sy bidronaeig ad i
yrazol Qu@: car bonitril e;
3- (4- phenoxy- phenyl ) -3-[4-(1H pyrazol - 4- yI) phenyl ]
- P310PY| ABdHgsund accordm to claim 50 wherein R? and R? are mdependentl
| -{(4-ch] oro-phenyl) - (IH-pyrazoI 4-yl)-phenyl ] ty
5yl}-pi ﬁé],eggql frem hydrogen and methyl
1- et hyl - 4- { phenyl ({,4 1H pyrazol - y ) phenyl | - met hyl
}- .’[21 q@p(ggwﬁ éCCOI‘ ing to claim 51 Wherem d R” are both hydrogen.

3- (3-chl or o- phenoxy) - 3-[ 4- razol - 4-yl henyl
{ofggﬂ } REAARA ug Apgrar %g to any one of t ey preceding cla)xlmg ha?vmgg I-p

met hy| - d= e %ig‘ %&:Hh f@é% fé\l\éwllzegil'y %@ k1 -

et hyl }-am ne; 4-{4- oro-p 3-1m dazol -

1-yl - preggyplp.lqsh’éaﬁyv 0, o ldspifaame), gr less than 600, or less than 550.

4-14-(3-imdazol -1-yl-I-phenoxy-propyl)-phenyl]-IH pyr
e: A compound according to claim 53 wherein the molecular weight is less

az
4 4- I I di n- 4-yl h

L RSl SIS D e L 1) Byl
i ggg:& HRsRAgHR fc]n{na oSt SIPRET bl e e offisting
{2- ( 3- ofil or o- phenyl) 2-[4- (1 H

| -4-yl)-phenyl]-ethyl}-nmethyl -am ne;

ayEZZ?z—mzﬁge&(gﬁhmny ]%;Lﬁ’rﬁémymébﬂzﬁrﬂﬂrr pyrazol - 4-yl)
- pheny

15 4-1 4- (é%ﬁﬂ%{;@h&%@&? 4yhatsmllpropipritiles byr azol - 4-yi

) - phengkli=(3,5-dimethyl-1H-pyrazol-4-yl)-phenyl]-2-phenyl-ethylamine;
2-(4-chloro-phenyl)-2-[4-(1H-pyrazol-4-yl)-phenyl]-ethylamine;

10

2-[3-(3,5-dimethyl-1H-pyrazol-4-y1)-phenyl]-1-phenyl-ethylamine;
3-phenyl-2-[3-(1H-pyrazol-4-yl)-phenyl]-propylamine;

20 3-phenyl-2-[4-(1H-pyrazol-4-yl)-phenyl}-propylamine;
{3-(4-chloro-phenyl)-3-[4-(1H-pyrazol-4-yl)-phenyl}-propyl } -methyi-
amine;
{3-(3,4-difluoro-phenyl)-3-{4-(1H-pyrazol-4-yl)-phenyl]-propyl }-methyl-
amine;

25 {3-(3-chloro-phenyl)-3-[4-(1H-pyrazol-4-yl)-phenyl]-propyl } -methyl-
amine;
3-(4-chloro-phenyl)-3-[4-(1H-pyrazol-4-yl)-phenyl}-propionamide;
3-(4-chloro-phenyl)-3-[4-(1H-pyrazol-4-yl)-phenyl]-propylamine;
3-(3,4~dichloro-phenyl)-3-[4-(1H-pyrazol-4-yl)-phenyl]-propylamine;

30 4-(4-chloro-phenyl)-4-[4-(1H-pyrazol-4-yl)-phenyl]-piperidine;



pi peri di ne;
3-(3,4-dichloro-phenyl)-3-[4-(l H pyrazol -4-yl)-phenyl ]
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et hyl am-fo{3,5 @mﬁwbﬂH—qyzazemmﬂbp@lbﬁemyymm[uﬁnqz| H

5 252 Iaé 8 lr %%??ﬁké -§/4Ih@ %Jﬁg@iﬁ@l)}phenyl]é-pyr1d1n-2-yl-propyl}-amine;
net hyl - {2@}ehicro-phenyt)ez Bi-(1 8-y zob hehyiteayd]-¢thyld ydimneathpl- 3-
yl - phenyl.) -ethyl ] - am ne;
4-{3- et ™yfrani no-1 - [ 4- (1 H pyrazol - 4-yl ) - phenyl ] - propyl

- pheno{2-(42chiote WMWW@W&@BM)@-}(&WI} ~ethyl}-methyl-amine;

Zyz IZ]Z criZsh %!“%ﬂﬁ@ R A BB T ey -2tbah smethyamipe
10 e ny er I dl nhe,

2- (4- chl or o- phen H- raz
pl I(ol i t{%(4-chloro- %enyl)—Q [4 (l&i—pyraﬁ%l 4-y -phenyl] ethgl} %/'CL;I-amme

(4-{4- [‘?%(l H pyrazol - 4-yl ) - phenyl ] - pi peri di n-4-yl }-phe
noxy) - tic acid;
4-{2- (4-chloro—phenyl)-2 [4-(1H-pyrazol-4-yl)-phenyl]-ethyl}-morpholine;
4-{4-[1-(4-chloro-phenyl)-2-pyrrolidin-1-yl-ethyl]-phenyl} -1 H-pyrazole;

15 {2-(4-chloro-phenyl)-2-[4-(1H-pyrazol-4-yl)-phenyl]-ethyl } -isopropyl-
amine; '
dimethyl-{2-phenyl-2-{4-(1H-pyrazol-4-yl)-phenyl]-ethyl} -amine;
{2,2-bis-[4-(1H-pyrazol-4-y1)-phenyl}-ethyl } -dimethyl-amine;
{2,2-bis-[4-(1H-pyrazol-4~yl)-phenyl]-ethyl} -methyl-amine;

20 2-(4~chloro-phenyl)-2-[4-(1H-pyrazol-4-yl)-phenyl)-ethylamine (R);
2-(4-chloro-phenyl)-2-[4-(1H-pyrazol-4-yl)-phenyl]-ethylamine (5);
2-(4-chloro-pheny!)-2-{4-(1H-pyrazol-4-yl)-phenyl]-acetamide;
1-{2-(4-chloro-phenyl)-2-[4-(1H-pyrazol-4-y)-phenyl]-ethyl} -piperazine;

’ 1-{2-(4-chloro-phenyl)-2-[4-(1H-pyrazol-4-y1)-phenyl}-ethyl} -piperidine;

25 4-{4-[2-azetidin-1-yl-1-(4~chloro-phenyl)-ethyl}-phenyl}-1H-pyrazole;
1-phenyl-2-[4~(1 H-pyrazol-4-yl)-phenyl]-ethylamine; »
2-(4-chloro-phenyl)-N-methyl-2-{4-(1H-pyrazol-4-yl)-phenyl}-acetamide;
N-methyl-2,2-bis-[4-(1H-pyrazol-4-yl)-phenyl]-acetamide;
{2-(4-chloro-phenyl)-2-[4-(1H-pyrazol-4-yl)-phenyl]-ethyl} -methyl-amine;

30 {2-(4-chloro-phenyl)-2-[4~(1H-pyrazol-4-yl)-phenyl]-ethyl} -ethyl-amine;
4-{4-[1-(4-chloro-phenyl)-2-imidazol-1-yl-ethyl}-phenyl}-1H-~pyrazole;



(4-{4-[4- (I Hpyrazol -4-yl)-phenyl]-piperidin-4-yl}-phe
noxy)-acetic acid , nethyl ester;
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ryrazol - 4-yl)-phenyl ] - pi peri di ne;
4-( 3- cfﬂ“B?%- 4- met hoxy- phenyl ) -4-[4- (| Hpyrazol -4-yl)-p
heny! ] - pipexdiixyaihenyt)-2-[4-(1H-pyrazol-4-yl)-phenyl]-ethyl} -methyl-
4- (4-chl oro-3-fl uoro-phenyl)-4-[4-(1H pyrazol -4-yl)-ph
enyl ] - AAtBe%i di ne; 4-{4-[4-(| H pyrazol -4-yl)-

5 I hepyl 17 Biienl ARt tadih - RERE Phény®e-thi-(1H-pyrazol-4-yl)-phenyl]-
4-[4- (1 Hpyrazol -4-yl)-phenyl ] -
1, 2, 3, &tylbamiRahydr o- [ 4, 4' | bi pyri di nyl ;
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10 H pyr azpl4-fb-ydedidiptieylply {4} chidrbphatyl)eopyl]-phenyl} -1 H-pyrazole;

}?,;/S ?af‘hﬁ%ﬁ;ﬂ}@%@ﬁ P&- 23/;\-35—[[4-%ﬁlpvfagglr-ﬁ%g-lphgﬁﬂ]l-grbpyl}-amine;

2- ( 4- chiipe@yBet {3uasttylpmayl-J4QH-gyrédob4 3y steay ] 4ropl)}= ph

enyl ] - et hyl a ni ne;

4- ( 2- chhep)-BuREyOr 0- phenyl ) - 4- [ 4- (| Hpyrazol - 4-yl ) - ph

BN i oy e s s e
15 et hyl } -gsiip&sr azi ne;

"ot hyt anf FRECH AR I RAR Lt e
i yl) - 2-datbofitilepyr azol - 4-yl ) - phenyl ] - et hyl } -
et hy! _f@-&%ﬁoxy—phenyl)&-[4-(1H-pyrazol-4-yl)-phenyl]—propylamine;
1-{(4~chloro-phenyl)-[4-(1 H-pyrazol-4-yl)-phenyl}-methyl} -piperazine;
20 1-methyl-4-{phenyl-[4-(1H-pyrazol-4-yl)-phenyl]-methyl}-{1,4]diazepane;
{3-(3-chloro-phenoxy)-3-[4-(1H-pyrazol-4-yl)-phenyl)-propyl } -methyl-
amine;
methyl-{2-phenyl-2-[6-(1H-pyrazol-4-yl)-pyridin-3-yl]-ethyl}-amine;
4-{4-[1-(4-chloro-phenyl)-3-imidazol-1-yl-propyl]-phenyl}-1H-pyrazole;
25 4-[4-(3-imidazol-1-yl-1-phenoxy-propyl)-phenyl}-1 H-pyrazole;
4-{4-[4-(1H-pyrazol-4-yl)-phenyl]-piperidin-4-yl}-phenol;
1-{(4-chloro-phenyl)-[4-(1H-pyrazol-4-yl)-phenyl]-methyl } -piperazine;
{2~(4-fluoro-phenyl)-2-[4~(1H-pyrazol-4-yl)~phenyl]-ethyl } -methyl-amine;
{2-(3-chloro-phenyl)-2-[4~-(1H-pyrazol-4-yl)-phenyl]-ethyl } -methyl-amine;
30 4-[4-(2-methoxy-ethoxy)-phenyl]-4-[4-(1H-pyrazol-4~y1}-phenyl]-

piperidine;



4-{4-[2-azetidin-

1-yl -1-(4-chl oro- phenoxy) - et hyl ] - phenyl }- 1H pyrazol e;
w@2¢03/061b®r 0- 4- net hoxy- phenyl ) - 3-[ 4- (1H pyr az oPe WGBR()04/005464

henyl ] - propyl am ne; 216

{3-(3-chl oro-4- net hoxy- phenyl )-3-[4- (| H pyrazol -4-yl) -

phenyl ] - propyl } - net hyl - am ne;

1-{(3, 4-di chl oro-phenyl)-[4-(1Hryrazol - 4-yl)-phenyl ]

- et hyl } - pi perazi ne; and

C-(4-chl oro-phenyl )-C[4- (| H pyrazol -4-yl)-phenyl ] - net

hyl am NeL4-E lothoky- §nop§1§1)spﬂé@$ I4-{eUERpREs-and)-pheaxi]des
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t her eof . ._ A conpo according to any one of the
precedllﬂger s in the formof a salt, solvate (such

as a hygiyai@ichicBSbién 9r3 Pﬂ'(@H‘-}%@e\z@M- ﬂ-fpﬂh Pb‘ﬂ%ﬁmﬁ&mde

defined in any one o cl ai ms use In the

pr ophy! &4~ éZ-meﬂwi%mrér[ﬁ (Bi-pyragrledsahanyHiethyb}-phenoxy)-
condi ti d by protein kinase B. 58. The use of
5a con‘poﬁn E&;@h@ﬁ% ned in any one of clains 1 to 56 for
t he nman{#-&ethlore-pbéncxypddi-Ceirpyrezdldryli-bleenpilegini-axibgl-or
treat ment. of a di sease state or condition nedi ated by
pr ot ei natﬁl ffase B. 59. A nethod for the prophylaxis or

t r eat NeR2-@d-clloh-geaglyp- 2t 41 1é-pprazd eig)-pheny! [retidilatied}-by
protein Ki naf, B whi ch nethod conprises adm ni stering
to a subPBEF!Ph need thereof a conpound as defined in

1p0any onez.gp- (@bmbfbsphbhg)éfm (6@ pyAzstet-IpghdyT]-diiygatindp a
di sease or condition conprising or arising from
abnor nasthaeh| growmh in a mammal , which nethod

compr L}Z?ﬁ%—%ﬁ-ﬁhlﬂf&é&@lﬁ@ [RQIFIJ@%atEﬁMé% -pae@gra@maﬂmap
propan-1- >c/>1 one o °
2-{2-(4-chloro-phenyl)-2-[4-(1 H-pyrazol-4-yl)-phenyl]}-ethylamino}-

15 ethanol,

{2-(4-Chloro-phenyl)-2-[4-(1H-pyrazol-4-yl)-phenyl]-ethyl} -
cyclopropylmethyl-amine;
methyl-]2-[4-(1H-pyrazol-4-y1)-phenyl]-2-(4-pyridin-3-yl-phenyl)-ethyl]-
amine;

20 4-{3-methylamino-1-[4-(1H-pyrazol-4-yl)-phenyl]-propyl } -phenol;
3-(4-methoxy-phenyl)-3-[4-(1H~pyrazol-4-yl)-phenyl)-propylamine;
4-(4-chloro-phenyl)-4-[4-(3-methyl-1H-pyrazol-4-y1)-phenyl]-piperidine;
2-(4-chloro-phenyl)-2-[4-(1H-pyrazol-4-yl)-phenyl]-morpholine;
(4-{4-[4-(1H-pyrazol-4-yl)-phenyl]-piperidin-4-y1}-phenoxy)-acetic acid;

25 (4-{4-[4-(1H-pyrazol-4-yl)-phenyl]-piperidin-4-yl } -phenoxy)-acetic acid,
methyl ester;
4-{4-[4-(1H-pyrazol-4-yl)-phenyl]-piperidin-4-yl} -benzonitrile;
{2~(4-chloro-phenyl)-2-[4~(1H-pyrazol-4-yl)-phenyl]-propyl}-methyl-
amine;

30 1-(4-chloro-phenyl)-2-methylamino-1-{4-(1H-pyrazol-4-y)-phenyl]-

ethanol;



amount effective in inhibiting abnormal cell grow h.

61. A nethod for treating a disease or condition
W@oopsnssishg or arising fromabnormal cell growedT/iGB2@4/005464

manmal , the nmethod conpri serg admi nistering to the

manmal a conpound as defined in any one of clainms 1 to

56 in an anount effective to inhibit PKB activity. 62.

A nmet hod of inhibiting a protein kinase B5whi ch net hod

conprises contacting the kinase with a

ki nase-i nhi biting conpound as defined in any one of

clains D- ahﬁncﬁ6—(4-6&or00phmylb1-0444cfHwﬂud)m-ym-@haxmeéthambﬁr

i bit th t t Ki
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use in #ié( Hﬁ@W‘IJla%ci’lé-Pbm}’i]r leh8 ,ﬁésﬂ“hﬂ?ﬁﬂhsairW[‘ké'strsltrai e

di; t
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ase

hyl
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condi t i on4-aklbfo-NeubloQiReMaN qulﬁ-ﬁﬁlaiolgtﬁys@iibny@%thymﬁne

use of a conpound of 't he fo (1 fined in any
one of #(Zichgroi3-fluoro-phenyl)-4- [4 (lH-pyrazol 4-yl)-pheny1]—p1per1d1ne,

1-{(3,4-dichloro~phenyl)-[4-(1H-pyrazol-4-yl)-phenyl]-methyl}-piperazine;

15 2-(3 4~dichloro-phenyl)-2-[4~(1H-pyrazol-4-yl)-phenyl]-cthylamine;
{2-(3-chloro-4-methoxy-phenyl)-2-[4-(1H-pyrazol-4-yl)-phenyl]-ethyl} -
methyl-amine;
4-{4-[2-azetidin-1-yl-1-(4-chloro-phenoxy)-ethyl}-phenyl} -1 H-pyrazole;
3-(3-chloro-4-methoxy-phenyl)-3-[4-(1 H-pyrazol-4-y1)-phenyl]-

20 propylamine;
{3-(3-chloro-4-methoxy-phenyl)-3-[4-(1H-pyrazol-4-yl)-phenyl)-propyl } -
methyl-amine;
1-{(3,4-dichloro-phenyl)-[4-(1H-pyrazol-4-yl)-phenyl]-methyl}-piperazine;
and

25 C-(4-chloro-phenyl)-C-[4-(1H-pyrazol-4-yl)-phenyl}-methylamine;

and salts, solvates, tautomers and N-oxides thereof.

56. A compound according to any one of the preceding claims in the form of a

salt, solvate (such as a hydrate), ester or N-oxide.



to 56 for the manufacture of a nedi canent for the
prophyl axis or treatnment of a disease in which there

WO 2008/06i460r der of proliferation, apoptosis or PCT/GB2004/005464

differentiation. 69. A netkisd for the prophylaxis or
treatnment of a disease state or condition nediated by
protein kinase A, which nethod conprises adm ni stering
to a subject in need thereof a conpound as defined in
any one of clainms 1 to 56. 70. A nmethod for treating a
di sease or condition conprising or arising from

absmr med c&ﬁﬂ)d&m@ a9 Wéfthell in ﬁymagﬁélairﬁs I’letlo $etfdrade in the
conprisin mnistering to the mammual .a conpound as. .
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effectigygst B inhibit PKA. 71. A method of inhibiting a
protein ki nase A which nmethod conprises contacting the

ki nase with a_kinase-inhjhitjng conpound as defined in

an%-onJWUS%P%?%n@“%?%k%n_ ngaﬂ’ﬁgqp%tg%al ?ﬁ‘bg% %iheng
sa cel | uhaurRhRE 88SmbYicdndhk fr et ophh Bix Rk inéathéntf adlisease

protein kinase A using a_conpound as defined in any

one of stitapreenditipp mediated by Rraigp kivgsefBr treating an

i mmune disorder in a mamal, the nethod conprising
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any one of cl ains in an anount effective to

i nhi bi tmeitechx profein/kingsg B, whichmeghpdopmpHeRs @fypustering to a
apopt osj & | s CRARRLR QR GRIBHCIRSS1 to 56.
ot act DR e o e R elgEf Lo
in any one of claims 1 to 56. 75. A pharnaceuti cal

10 cofposi A msihod dpriraatingig disease oetondigiap emerieRgs ATarisARg Fomn
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acceptabl' e carrier.

to the mammal a compound as defined in any one of claims 1 to 56 in an

amount effective in inhibiting abnormal cell growth.

61. A method for treating a disease or condition comprising or arising from
15 abnormal cell growth in a mammal, the method comprising administering to
the mammal a compound as defined in any one of claims 1 to 56 in an

amount effective to inhibit PKB activity.

62. A method of inhibiting a protein kinase B, which method comprises
contacting the kinase with a kinase-inhibiting compound as defined in any

20 one of claims 1 to 56.

63. A method of modulating a cellular process by inhibiting the activity of a

protein kinase B using a compound as defined in any one of claims 1 to 56.

64. A method for treating an immune disorder in a mammal, the method
comprising administering to the mammal a compound as defined in any one

25 of claims 1 to 47 in an amount effective to inhibit PKB activity.



76. A conpound as defined in any one of clains 1 to 56
for use in nedicine. 77. A process for the preparation

woboa/nespound of the formula (1) as defined i PCEHOB2@AM05464
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of claims 1 to 56, which pewcess conprises: (a) the
reaction of a conpound of the formula (X) with a
conpound of the fornmula (XI) or an N protected
derivative thereof: 5 X H (XI) wherein A, E, and Rl
to R5 are as defined in any one of the preceding
clainms, one of the groups X and Y is selected from

chgr i Ng copOHANS defirRd iy of claims 1 to 56 for use in the
trifluoromet hanesul phonate, and the other one of the

gr oups Dropltaxis qrdreaimegt fiikissasesiienieondigen medialst &y grotein
bor onatig, £§9@r or boronic acid residue, in the

presence of a palladiumcatal yst and abase; (b) the
reductive aninmation of a conpound of the fornula

( X&6<v1 ) TR useiof Ecquapoyngres defingg i quysneAh claims i teRiRiarshe

sthe pr qﬁﬁm&u% ofl h@@ke&ﬁ&gfo@aﬁ%@p@%w%&ﬁm of alEease

the conversion of one conpound he formula (1) into
anot herstai@mdtﬂm@ﬁnedh@dmrpmli¢lak(nla§e A78. A process
according to claim 77, variant (a) wherein the

cogpounfheQfse bi€compound of the formula (I) as defined in any one of claims 1
to 56 for the manufacture of a medicament for the prophylaxis or treatment

of a disease state or condition arising from abnormal cell growth.

68.  The use of a compound of the formula (I) as defined in any one of claims 1
to 56 for the manufacture of a medicament for the prophylaxis or treatment
of a disease in which there is a disorder of proliferation, apoptosis or

differentiation.

69. A method for the prophylaxis or treatment of a disease state or condition
mediated by protein kinase A, which method comprises administering to a

subject in need thereof a compound as defined in any one of claims 1 to 56.

70. A method for treating a disease or condition comprising or arising from
abnormal cell growth in a mammal, the method comprising administering to
the mammal a compound as defined in any one of claims 1 to 56 in an
amount effective to inhibit PKA.

71. A method of inhibiting a protein kinase A, which method comprises
contacting the kinase with a kinase-inhibiting compound as defined in any

one of claims 1 to 56.

72. A method of modulating a cellular process by inhibiting the activity of a

protein kinase A using a compound as defined in any one of claims 1 to 47.



waerposnds of the formula RL-H under Friedel CrBET/€B2004/005464
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formula (X) is prepared by the reaction of a conpound
of the fornmula (LXX): RR HC ANR3 E X (LXX) with a

al kyl ation conditions, for2®xanple in the presence of
an alum nium halide (e.g. AIC3).

73.

74.

75.

76.

77.

A method for treating an immune disorder in a mammal, the method
comprising administering to the mammal a compound as defined in any one

of claims 1 to 56 in an amount effective to inhibit PKA activity.

A method of inducing apoptosis in a cancer cell, which method comprises
contacting the cancer cell with a compound as defined in any one of claims
1 to 56.

A pharmaceutical composition comprising 2 novel compound as defined in

any one of claims 1 to 47 and a pharmaceutically acceptable carrier.
A compound as defined in any one of claims 1 to 56 for use in medicine.

A process for the preparation of a compound of the formula (I) as defined in

any one of claims 1 to 56, which process comprises:

(a)  the reaction of a compound of the formula (X) with a compound of

the formula (XI) or an N-protected derivative thereof:

2 ;
RLA_N/R 4 5
[\ R~_~ R
R /)
5= -+
X (X) (XI)

wherein A, E, and R to R’ are as defined in any one of the
preceding claims, one of the groups X and Y is selected from
chlorine, bromine, iodine and trifluoromethanesulphonate, and the
other one of the groups X and Y is a boronate residue, for example a
boronate ester or boronic acid residue, in the presence of a palladium
catalyst and a base;

(b)  the reductive amination of a compound of the formula (XXXVI):
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RL_ _CHO
~ /?‘,

E
R%/ R5
/
N—N
H (XKXVI)
with HNR?R? in the presence of a reducing agent; and optionally

() the conversion of one compound of the formuia (I) into another

compound of the formula (1).

5 78. A process according to claim 77, variant (a) wherein the compound of the
formula (X) is prepared by the reaction of a compound of the formula

@LXX):

R2

f
HO ~ ﬁi\/ N ~ R3
T
X (LXX)
with a compound of the formula R'-H under Friedel Crafts alkylation

10 conditions, for example in the presence of an aluminium, halide (e.g. AlCl3).



