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Prolcin kinnses may be chameterized by thelr regulation mechapisms. These

mechenisms incfude, for example, autoghosphorylation, wansphosphorylalion by

other kinases, protein-protein interactions, protein-lipid mteractons, and protein-

polynucleotide imteractions. An individual profein kinase may be regulated by more
25  hen one mechanism.

Kinases regrlate many different cell processes including, but not limited to,
proliferation, ditfferentiation, apoplosis, motility, transcription, transletion and ather
signalling processes, by adding phosphaie groups lo larget prolcins. These
phosghorylation evenls act as molecular on/oif switches that can modulale or



pmiferatcor, diferendation, apoptosis, notility,
transcription, hansletion and oilier signalling
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nn attractive means of iTesling cancer.



It is wdely believed drat this occurs in part because
the majority of tunoburs have a 25 defect in one or
nore of the processes responsible for initiation of
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attractive nmeans of creating cancer. WO 20051 061463
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In. addition to the anfi-apoploilc and pro-survival actions of the PKB palhiwny, (he

25  enzyme also plays an imporiant role in promoting cell proliferation. This action is
apain fikely to be mediated via several actions, some of which are thought ta be
phosphorylation and inackivelion of Ihe ¢yciin dependent kinase Inhibitor of
p21°PVWAR and phosphorylolion end activation of mTOR, e kinase controlling
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apoptotic factor BAD and caspase 4, phosphoryl atian of

Forkhead transcription factors e.g. FKHR |l eading to
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The PEKB pathway alse functions in the growlh end survival of nommat tissues and
may be regulaied during normal physiolopy tx control cell and fissus finedon.
Thmy disorders associnied wiih ymndesirabls proliferation and survival of Rormal
eells and tissuss may also benefit therapeulically from treament with a PKB

25  inhibilor. Examples of such disorders are disorders of immnne cells egsociated with
prolonged expansion and survival of cell population leeding te a prolonged or up
regulated immune response. For example, T and B lymphocyte response (o cognale
antigens or gmwih fectors such as interenkin-2 activates the PISK/PKD pathway
and ia responsible for maintaining the survived of the antigen specific Iymphocyte
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(Staid 1987, PNAS 84, 5034 - 5037; Sun et al 2001,
Am J. Pathol. 159, 431 -437) and increased PKB gama
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20  Cyclic AMP-dependenl protein kinase (PKA} is a serinefihreonine protein kinase
that phosphorylaies a wide mnge of substrates and i3 jovolved in the regulation of
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PEA asts a3 a link betwesn G-protein mediated signal ransduction events and the
cellular processes that they regulate. Binding of e hmmone ligand such na glucagon
L0 a mnsmembrane recepror aclivates a receplor-coupled G-proiein ((GTP-binding
and hydrolyzing protein). Upon activation, the elpha subunit of the (¢ profein
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survival of normal cells in which PKB may pl aya role

i nclude but are not limted to atherosclerosis,
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PKA type I may thersfore be a patential targot for iImmunomodulating therapy.-

Aandshd, E. M., Aukrust, P., Sk23lhegp, A, 5., Miller, F,, Froland, S. 8,, Hansson,

V., Taskén, E_ Prorein Ainase A fype I antagonist resfores immune responses of T

cells from HIV-infecred patients. FASEB 1 12, §55--362 {1953).

25 1! has glso been recognised that mutations in the regulatory sub-unit of PEA can
Izad lo hyperaclivalion in endocrine tissue.

Becauss of the diversity and importance of PKA 2s a messenger in cell regulation,
gbnonnal responsses of cAMP can lead to & variety of human discases such as
imegular ceff growth and proliferalion (Straiakis, C.A., Cho-Chung, Y.5.; Protzin

o FRAS LA A R

— T = ar ey

UL PCLLE TR WL N |

kgl B ol e i ¢ L il ik e



P

For exanple, the catalytic sub-Tm | of PKA
phosphoryl otes the kinase Phosplwylase |G nase which
is involved in the phosphoryl ati on of Phosphoryl ase,
the enzyne responsi ble for breaking down glycogen to
rel ease glucose. PKA is 10 also involved in the
regul ati on of glucose |evels by phosphoryl ati ng and
de t| ellng gl ycogen synt hase. Thus, nodul ators of
SEPIMA ty (which nodulators may i ncr eHJEBHS
decrease PI CA activity) may be useful in the treatnent
or managenent of diseases in which there is a
dysfunction of glucose netabolismf and ener
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WO 01732653 (Cephalon) discioses a class of pyrazeolone kinade inhibilors, WO
20 03/059884 {X-Ceplor Therapeutics) discloses N-substrheted pyridine compounds as
madulators of maclear receptors,

WO 03/068210 (Pharmacie) diselases substitted pyridones as pl8 MAP ldanase
modulaters,

WO 00/66562 (Dr Reddy’s Research Foundation) discloses a class of 1-phenyl-

25  substituied pyrazoles for use s anti-inflammatary agents. The L-phenyl group is
substituted by o sutphur-containing substiuent 25 a sulphonamide or sulphomyl
group.
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be an approach to trnaiateat of cancer (Li, Q; Zhu,
GD.; Currerri Topics in 5 Medicinal Chenfsfy, 2002,
2, 939-971). Fora review of the role of PKA in human
di sease, see for exanple, Protein Kinase A and Human
D sease, Edited by Constantine A Shntakis, Annals of
the New York Acadeny of Sciences. Vol une 968, 2002,

1 SENOFIEPE31-412-9. Several classes of cofSOEHHeHEGE
been di scl osed as havi ng Pl CA and PKB 10 i nhi bi tory
activity. For exanple, a class

of i sogui nol i nyl - sul phonaa3l do- di am nes having P1 B

i nhEinmarvwf theflikentinn i s di scl osed in WO 01/ 91754
(Yissum), W0107996 (Chiron) discloses substituted

pyr Wﬁhﬂﬁudi@vmﬂﬁs @5 RQ M TR FGRIAR LinABBTPER) oAE bibiinl A/

The S are scrihed gs [ usefir]

!t AU R BeE o2 BB Ag, roeiat R AL
est regetiegoe Uethgﬂzsmdtaak ecbohditixms inedanePKBRICBILA
inhibitory activity is not disclosed. WO 00/ 31063

§ Senl Mgt afhe & ThDFrRH1IsH! dek &ﬁ#,o ! a?m,gg ounds as
p38 ki naggh i nhi bi to:i)g@‘ 3 S%E?gﬁ?Cep Pg

di scl oses a cl ass of pyrezol ki naae i nhi bi tors WO
20 031059884 (71- Ceptor g Th ut| cs) di scl oses
N-substituted pyridine co nodul at ors of

nucl ear receptors. WO 0310 82 (Phar maci a) di scl oses
substituted pyridones as p 8 MAP ki nase nodul ators.
WO 00! 66562 (Dr Reddy Foundati on) di scl oses
a class of 1 phenyl- 25 s bd |Wedpyrarol es for use as

anti-inflammatory agents. The t henyl group is
substituted by a sul phur-contai nfthg substiwent as a
sul phonam de or sul phonyl tw - ------------ WO

2aaB L6y, sbjateN@RM@ZE P ISt Bel@N6)  Summparv otthe
LP\gltbheglEHﬁd ,Qk Iﬂ; ﬁ}&?-en!eii_‘lﬂ s alﬁ%@r pg?&ﬁel gﬁlﬁpgoﬁmg?mt‘ﬁmtbnu have
aloms, the linker group having a maximum chain length of 5 aioms extending .
10 between R! and NR’R” and a maximum chain length of 4 atoms extending between
E and NR’R’, wherein one of Lhe carbon atoms in the linker group may opiionally
be replaced by an oXygen or nitrogen atom; and wherein the carbon atoms of the
linker group A may oplonally bear one or more substiments selected from oxo,
fluorine and hydroxy, provided that the hydeoxy group when present is not located
5 etacarbon atom ¢ with respest to the NR’R? group and provided tha the oxo group
when present is located ata carbon atom a with respect w the NR*R group;
E 1s a monecyelic of bieyclic carbocyelic or heterocyclie group,
' is an aryl or heteroary] group;
R*and R’ are independently selected from hydrogen, Ci hydracarby! and
20 Cig acyl wherein the hydrocarbyl and acy! moieties are optionally substitaled by
one or more substifuents selecied from fluerine, kydroxy, amino, methylaming,
dimetbyloming apd methoxy;
or R? and R? logether wilh the nitrogen atom to which Lhey ere attached
form a cyclic group selecled from an imidazole group and a saturated monocyclic
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(PKA) inhibiting or nodul ating activity, and which it
is cavisaged will be useful in preventing or treating
di sease states or conditions nediated by PKB or PICA 5
Ina first aspect, the invenlionprovides a conpound of
the formula (1): x R-NERo R- Rs 1 or a salt,
sol vate, lautomer or N-oxide thereof, wherein Ais a
saturated h Ydrocabon |inker group contalnlng froml

' DI M¥%PAbn  atons, the |jnker group havi Hg/GEHIM M
chain length of 5 atons exfendlng | U between Rt and
NR2R3 and a nmaxi mum chain I ength of 4 atons extendi ng
between E and NR2R1, wherein one of the carbon atons

i n helfecyqlip Reup viva f-7rreg mepbitoirdiopyonalbconteiping g exgoridly  an

oxmg@&@@hIﬂgﬁﬁg@gﬁg@hgmhmﬂmgﬂnﬁere|n t he carbon atons
of the [link y -bear-gne ar. nore

gr o
substi t BERES é‘F‘éEf‘E%F#F%‘&(%‘"“EEFFJﬁ’BWﬁ@%‘ﬁW % dr oxy,
pr atthathedlanti pad orinfve: Aotk g/ thelineypropefop £&aiRdiedss not

d Bt B BT, B Welnlat SREENAR, S| <
| ocfeead batereptarnrtgopergewlestedftat Oraadlect to t heNk2R3
gr oup; Efmeaaaﬂam%sﬂ dtém annﬁag%cﬂ, IaGo GRRPR HY%EL

het er ocycl i c group; s an het ercary
gr Jegstheformy ey 2peETINDG |ndependently selected from

hﬁdr ggen“ls Ql-ﬁmbﬁdﬂg?c&ﬁdw,thaﬂgﬁ, C2Qatldated hagdkhh | ein

e r and ar eties are optionally
iubs?*%dgg%m%§ ﬂh@mg%xﬁﬂﬁg Whsti fuonts sel ected from
f1 uori n®&’ is ppjegied frpm sam&;onuw&dagdna&ﬂugm Cfhiatereediny | am na

an th t en
on1t5hﬁﬁlcﬁ the¥ ere a t%gQ%@qumﬁh n' a @9@1?@ group

sahﬁﬁ of NE&PRHN ini dazol e group and a sat urat ed
nmonocy cki i€ a froup B** or (CH)R™, wherein R® is monocyclic or bicyclic group
15 which may be carbocyclic or heterocyclic:
the carbocyclic group or heterocyche grovp R™ being optionally substitutad
by one or more substituents selecied rom halogen, hydroxy, trifluoromethyl, eyano,
pitro, carboxy, amino, mone- or di-Cry hydrocarbylamino; a group R*-R? wherein
R" is a bond, 0, CO, X'CE3), CXAT!, X'CEAX, 8, 80, 80, NR®, SO;NR® or
20 NRSOy; and R® is selected from hydrogen, heterocyolic groups hoving from 3 o 12
1ing memhbers, and a Cy. hydmearbyl gronp optionally substituted by one or more
substituents salected from hydroxy, o, halogen, cyane, nitro, sarboxy, aming,
mono- of di-Cjq hydrocarbylamino, carbocyclic and hetsrocyclic proups having
from 3 le 12 ring metnbers and wherein one or more carbon atoms of the Ops
25  hydrocarbyl proup may oplionally be replaced by O, 8, SO, §0;, NR®, X'C(X%),
CEEAX or KOO
R iz salected from hydrogen and Cy hydrocarbyl; and
%!is 0, S or NR® and X is =0, =8 or =NR".

The invention alse provides 3 compound of the formula {1z):
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i ¢ a wO N5/ML463 PC | GE2004JD | 5154 s heterocyclic
group having 4-7 ring nenbers and optionally

contai ning a second heteroa Damring nenber sel ected
fiomOand N, - or one of R2 and R3 together with the
nitogcu slamto which they are attached and one or
nore atons fromthe linker group A farma saturated 5
nHOBERE het er ocycli ¢ group havi ng 4-7 fCHGBHEHDESS
ami d optionally containind® a second heteroatomring
menber selected fromO and N, or NRZRr and the carbon
atom of linker group Ato which it is attached
together forma cyan group; R is selected from

hydr ogen, hal ogen, Cl.ﬁuggiggged hydr ocarbyl, Cl- 10
cy

sat urat ed hydroear byl oxy. and CFy; and RS is

sel ected from sel ected fr@n hydrogen, hal ogen, Cl4
saturated hydntarbyi, Cl -5 saturated hydrocarbyi oxy,
cyan, CONE1 , CON -1 RS; 2, NHCOR or NHCONW R9
is a group Rca or (Cl-b) wherein O is a nonocyclic
or bicyclic group 15 whiych may be carbocyclic or

het erocyclic; the carbocyclic g p or heterocyclic

group Re being optionally substituted by one or nore
s ulgsa faltisaliets, tdameee o FIThIIEl ogen, hydr oxy,

ti '-.v"ﬁbk%@!‘i? Eh\ﬁlmte@ﬁé%carbdﬂllﬂe@ gm&%aﬁﬁﬁ%g R Ne7 cAfRA0- Or

di - h drooarb am no; a grou R%Fb erein Ris a

bo ﬁi?m hesr e hving R ’“BEC%B?BE"’”’B Bipms eglendigy  gp
5NR he@%ﬁR a?]dam% afdRSE3L e l:ﬂiledI:@Ih%E* ﬂ?ﬁ.@ﬂtﬂﬁﬂlﬁ)ﬂhe tween

0 er, clic S Vi.n rom3 1
RS DR 8t el s O ot i by,
s u H.vs tepheed &gl mbwawelrommmm.. @db@tnelnulmmls@mmf dg from
hy Gy Y eyl R m&?@faﬂgﬂgheﬁ Yéd by L rimERY RR%Ya lEr-:ﬁE‘bﬁo

mono- or ‘di rocar byhrm no, carbocyclic and
hetfepiie prd hydrogy. @H’Bﬁlﬂ%ﬁ%lﬁ?@b‘dmxy grotip when preseit s no locatod
10 ata carbon atera @ with respect Lo the NR*R? group and provided that the oxo group

when present is located al a carbon 2lom « with respect to the NR*R? group;
E is 2 monoeyelic or bieyelie carbocyelic or heterogyelic group;
R! is on aryl or heteroaryl Broup;
R? and R? are independently selecied from hydrogen, Cy 4 hydrocarby! and
15 Cgacyl;
or R? and R? together with the pitrogen atom 1o which they are attached
form a satnmrated monceyelic heterceyelic proup having 4-7 ring members and
optiorally containing & second heterogtom ong member selected from O and W;
or one of R? and R together with the nitrogen atom to which 1hey are
20 abached end ode or imore atoms Gom the linker sroup A form 4 saturated
monocyclic heterocyelic group baving 4-7 ring members and optiopally confrining
& second heteroatom ring membar selecied from O and N;
or NR*R? and the carbon atom of linker graup A to which it is attached
together form a cyano graup;
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from3 to 12 ring nmenbers and wherein one or nore
carbon atons of the Ctz 25 hydrocarbyl group may
optionally be replaced by 0, S, SO SQ2. MR, X C(X2),
C(X2)XI orXSC(X)Xl; R is selected from hydrogen and
Cl4 hydrocarbyl; and Xt is O S orWand X2 is -0, S or
NR. The invention also provides a conpound of the
forrrulal(ls) WO 20n51061-U 3 PCTI Gh2aflil aR51fi 1 k
RAVKRMHENM 17 RE Ra R5 ,.H (le) ora sal t PCTEHz4pasts
tautonmer or N-oxide thereo’f wherein Ais a saturated
hydr ocar bon |inker group cont aining fromi to 7 carbon
atons, the |linker group having a maxi mum chain | ength
of 5 atsmmmmggdwmmncm@dmm@m
Megs BBED. Sdyai n Iength of 4 alons extending between E
and NR2F§3 wherei n_one ol the car bon atorrB in the

i nker BripeRipceioB Briragra balosen @ sahuried bpraserbyl cyanny g en
or mgpgem{at O, NER UROR® o WHCORHRYr bon aroma of the
i nker 0 t e or_nore subs
11 ¢ aent © B af Rt Bl SAGnadt 800 B otor ARG 2V
pr cxul:stlmehu shbt-led frgn h#mwgmupﬂmme%ﬂ.eawx niires carbany,
'0 ettdl. @d&e&hﬁm "Reé&?&ln‘@aﬁd?ﬁ
ﬁgropg& g t hat the 0XO0 ro‘g’%r
préé% CES, £EERE C&F%Eaﬂ%&ﬂzﬁ%rﬁ%&? Fé%p@éﬁto
t h @sum&%ﬂ hfldfen, Ec‘rbﬁcﬁhi@ﬁk@@ HEAR FRFa T3b C¥ Shy Hembers,
etero rqu
o teBt pr gty G Atk Sy ot tn o Rk ot oo
fr mbm:hl@hnﬂgdmx}r.@&e Aalhged ) cyamr Byd, cabaky, afrincCindna oy/di-
Cr ydrocarbylaming, carbocyitc and heterocychc groups having from 3 to 12
7ipg members amd whersin one or more carbon aloms of ke C).g hydrocarbyl group
may oplionelly be replaced by O, §, 50, 80y, MR, xleed, et or
15 X'cedx:
RF is selecied from hydregen and Cj hydrocarbyl; and
X'is 0, S or NR® and X is =0, =8 or =NR".

Alzo provided are compounds of the general formula (Ib):
z
R—A— 4
N‘R‘*

RK%Y RE
/
‘I}I—N
(It)
20 or salws, solvates, tautomers or N-oxides ihereof)
wherein A i3 2 saturated hydrocarbon linker group conlaining from 1 to 7 carbon
atoms, the linker group having 2 maxitnum chain length of 5 atoms extending
between B! and NR*R? and e maximum chain length of 4 atoms exrending batween
E and NR*R?, wherein one of the carbon atoms in the linker group may optionally
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or R2 and R3 together with the ni hvgen atomto which
they are attached form a satnmated nonoeyclic

het erocyclic group having 4-7 ring nmenbers and
optionally containing a second heteroatow ring nenber
selected fromO and N, or one of 1't2 and R3 together
wWth the nitrogen atomto which they are 20 attached
an BHEEH npre aroma fromthe |inker groSTRERBHHf
saturated rmonocyclic hetéfocyclic group having 4-7
ring menbers and optionally containing a second
heteroatom ri ng nenber selected fromO and N, or
Nim@R@m&ﬂdw&mem@ﬂnhomvgmanm@ﬂmhﬂmkeﬂhgmﬂmpaMu&@ﬂmmich

00k BPHEA Moo B 5B e R RO i e
hy@@@dmw@@@ﬁﬂ@b@%eﬂ%%%eaﬂ@@man

anq,,I&F %e\ﬂﬁl’ﬁdﬁgﬂ pected from hydrogen, hal ogen,
Cr-s sa urat ed hy focarb ¥ CONH2, CONHR4, CF3,
é‘%yﬁ%

NH2,  NHeBRmogpesyrligesy o ERYCIBRO/ENzy | each
opt|onakhymﬂuﬂ&fhmmhnghm:one or nmore substitueats

sel ect egh Lo 0o DAl age L0 ur bk LHOEOTEL M A"

nitro, m no,” "ono-
hydheeat:byl anmi no; a group R R vvherel n R” is a bond, O

o XL X Sehbothith B itgen atbm towhichthey 3 etachE
SO2NR % S g‘%nd e Is sel ecntled frorﬁ hydrongen

Yh etwemféwﬁe betaropyilic menorheding &7 1192 MpRbFAtber s,
14 pishary rgnﬁmfh‘é%&ﬁﬁﬂﬁbé&oaﬁﬁl%@ nRRbir@aEkdd EoUP SidN; Ut ed

by one or uent.s selected fra dr ox

oio ha?'68e Rﬂﬁﬁ hﬁe | the ALEGRRR gom h“:ﬁ“ﬁr%w 0- y
diﬂﬁﬁmanmﬂynhnmmamhymadkmm&skﬁuﬂg@myéﬁhmnEmmhmai

het . ) ¢ :

N o A s b R e m@. iy >
1hy drsend bedtroainnoning maedpr sehseiedsdimm Pyoddd repl aced by O S,

SO SO, gp Nﬁ’aﬁ&@@@én atdal SR E@;ﬁpﬁ% whisl i MachedR IS
sel ected fromh %/ rogen and Cl. ydrucarbyl and X

i s tpgether Y2 is O =S or
R'is salacied from hydrogen, balogen, Cj.s sammtad hydrocarbyl, cyano,

and CFy: and
20 B is selected fom selected from hydrogen, halogen, ;.5 saturated
hydracarbyl, eyano, CONEH;, CF;, NH;, NHCOR” or NHCONFIR?;

R® is phenyl or benzyl each optionally subsiinuted by one or substituents
selecled from halogen, hydmoxy, tffucromethyl, cyano, nitro, carboy, emine,
mono- or di-Cys hydrocarbylamino; ¢ group R*-R® wherein R? is a bond, O, CO,

215 Weed), cadt, X'oeid, 8, 80, 50, NR, SO;MR’ or NIR"SO4; and R is
sulectad from hydrogen, heleroeyclic groups having from 3 to 12 ving members, nod
a Uy.5 hydrocarbyl group oplionelly suhstituted by cne or more subatituents selected
from Aydroxy, oxo, balogen, cyano, nitro, carboxy, aming, mono- or di-Ci.
hydrocarbyleming, carbocyelic and helerocyclic groups having from 3 ta |2 fing

A  members and whaerein ome or more carbon atoms of the C-g hydrosarbyl group may
pptionally be replaced by O, S, SO, 80y, NR?, X'C(%), CEOX! or X'CEHX,
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Al so provided are conpounds of the general fnnaul a
(ib): Ra RLANERL RRs NN" (1)) 2fl or salts,

sol vates, tantoners or N-oxides thereof, wherein Ais
a sat rated hydrocarbon |inker group conlaiaing from
Ito 7 carbon atons, the linker group having a maximum
chain length of 5 atons extending between Rt and

NR2RO“ and a maxi mum chain | ength of 4 atons_extendi ?Fg
bet W ME  andNR2R2, whergin one of the cBYHIRSY
in the |inker group may optionally WO 2NJV061461

PCFJA t 200J/ O0SJ61 12 be replaced by an oxygen or
nitrogen atom and wherein the carbon atonms of the
| i nker d¥éuslededipam mdtdgenvali(Cy, idarutylisndr nor e

substi t uenls S&hee ekt amnklyomke and hydroxy,
provi ded that the hydnxy group is not |ocated at a

carmiﬂ%t m vvit\hlr_espect to the NIt'R3 group; 5 E
i s a nBREESHISHE BPYES v el i ¢ carbocyclic or heteneycic
getup; Rt is as aryl or heteroaryl group; Ra and R3
an i ndepefimenmdpessiobbe famla G IOy 6H or Giypther sub-

l5y dr oc argaid oPdisboditdeft o b Form@h (IFasUBShRBeAigget her with

the nitrogen atomto which they are attached 10 farm a

satur gt edmpnocyclic hete cli.c.qraup-having 4-7 ring
menber's “and- ﬁm’\ﬁgjﬁh ’6“&31‘%53%%%@ ﬂﬂ‘r@ﬂa(r@eébﬁgmy stib-

het er oarsenp thiersol avdefived heseih Bc wsedh the pplQizsis dr tatpent afne
of Rl am@ﬂlgﬁmﬁmﬁ&nﬂﬁyﬁgﬁm&g&@.at omto which

they are attached and one or re atons fromthe

i nker oup A forma saturated_ _nonoeyclic

het er SoyBf P oh g &, AP S ST ) or sy
lept i onalsliygrogrihadofind iidd arshdaondndehete at fnbdidaingd for
menber %%lﬁo%ﬁgﬁggr%@u%en?gpac‘}l.s‘easemtearmndjtionmedialadb}r

protein linasa B,

= A meihnd for the prophylaxis or ireatment of a disease stais or condition
mediaied by protein kinase B, which method comprises administering to a
15 subject in need thercof a compound of the fomwula (T, (Ta), {Tb), (M), ({11},
" (T, (V) or any sub-group thereof as defined herefn,

* A method for treabing a digcasc or copdition comprising or aitsing fom
abaoimal cell growth or abnotmeily arrested cell deaih in a mammat, the
method comprising administering to the mammeal 6 compound of the

20 formula (1), {Ta), (Tb), (1), (TI), (TV), (V) or any sub-group thereof os
defined herein in an ameunt effective to inhibil protein kinase B activity,

» A method of inhibiting protein kinase B, which method comprises
contacting the kinzse with & kinase-inhibiting compound of the (ormula {I), ;
(Lz, (Ib), (1D, (111}, (IV), (V} or any sub-group thereof as defined herain, {

25 * A method of modulating e cellular process (for exemple cell division) by
inhibiting tha activity of a protein kinsse B using a compound of the



or NR21t3 and the carbon atom of |inker group Ato
which it is attached together forma cyan group; Rd
is selected from hydrogen. hal ogen, C,s saturated
hydrocar byl, cyan, and CF,; and 20 Re is selected
fromsel ected from hydrogen, hal ogen, Ct.s saturated
hydr oear byl, cyan, CONsl-12, CF3, NHL, NHCOR or
NROOW=10Rg 63 RO is phenyl or beuzyl each optACEGRRAYNII6]
substituted by one or substituents selected from
hal ogen, hydtoxy, trifluoronmethyl, cyano, nitro,
carboxy, am no. nono- or di-Cy-4 hydrocarbylam no; a
gr oup Ffoiﬂaﬂwmﬁﬂﬁj (T} RED, (180, W A9 Flor ay sub@rous ThebiSX2) |
C(X) Xt , mﬁgh)g(t N. SO 902. NEC, SO2NR or NWBQa;
and R6 F8:ted from hydr ogen. heterocyclic groups
having from3 to 12 ring nenbers, and a 0Ol-a
hydr de. ArtpougtaSths f@fmﬁag%éhl 5% (e 4¥ D 6V sy 2wrmab-or
nor e s Ub§ipick keitdineaethQ6dr @l fibJARBre1A Y6 Y in 1R pRiphflakagen,

cyan, nitro, arb am no,

Sy dnnc AFBTHEBIE G APIB Yl oE TARHHLAYGTIEY K 4gr oups
having from3 to 12 ring 3D nenbers and wherei n one or
mor e * aftsose ot ormepoudd affieme §), iz (o) DL, F¥b () coeny

ti & 5 ) o
30 o) S RGBSy g it of

PCTI CLn®fdicsment i@@t&@aaphﬂ%ﬂﬂrw freatragay eferdisgase F@ﬁﬁﬁwwen
and ClLn&yeiibgtpRybin kijlds. Xt is O 5 or IVR and X' is

=0, or The invention furtherprovides: A conpoundper
f h
1251 AFeh B Bl by Vi 3 Al
def i nedmésiatedby protein kimapariichateied eoufrsissrpiminsting 0 Ea) |
(10),  (dubshet u(@e&&;eré-}f\()mmﬁn\ﬁdcﬂ{m%%nﬁ?ﬁ y, Qs ), filtgr eof

as defined herein use jn_the proph IaX|s or
t r eat me@t» &Bﬂawaﬁﬂg@a@éﬂg?%ﬂdéﬂ%wﬁﬂﬁaﬁ Y8l at ed by

protein kinsse B. The use of a conpoundd of

formnd a [fﬂ)ﬂ'lﬂ( Eﬁmd ihjigease bt gondifidrl dopnpriding\dy ﬁl‘lﬂﬁﬂﬂ)ﬁﬂﬁf any
510 SUb I:i‘ H}E?te@%rl%kﬂh{n%r
manuf ac ure of --a rre lcane

method comprising adminigtering to (he mammal a compound of the

formula (I}, {Ia), {Ib), (IL), (I}, TV}, {¥) or any sub-group or embodiment
therenf as defined herein I an amonnt effeclive Lo inhibit protein kinase A

activity.

20 » A melhod of inhibiting protein kinase A, which method comprises
contacting the kinase with a kinasc-inhibiting compound of the formaula (T},
(Ia), (Ib), (L0, (1T}, (1), (V) or any sub-group or embodiment thareof as
defined herein,

» A method of modulafing a cellular process (for example cell division) by
25 inhibiting the aclivity of e protein kinsse A veing 4 compound of the
formula (), (Ta), (10), (AT, (I3, {TV), (V) or any sub-group or embodiment
therecf ns defined herein.
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t he prophyl axis or treatnent of a disease state or
coadi don nediated by protein kinase B. A nethod for
the prophylaxis or treatnent of a disease stale or
condition nediated by protein kiasse B, which nethod
conprises admnistering to a |5 subject in need

t hereof a conpound of the formula (1), (TEL), (Ib),

(1'?} %’llh@? (N, (V) or any subgroup thereof as
¥ e ein. A nethod for beating a di SEEMFISH

condition conprising or arising from abnonral ceU
grow h or abnotnslly arrested cell death is aruama3,
the method conprising admnistering to the mammal a

conpowndkmise bfvecoRfPodnd pfithe Famgia (N, (maorm @uxom (@0) (V) 6LJT)
(V). (Mi Ab-ef ﬁm&%&ﬂwﬁ%ﬂ&tﬁg@ m%}%,gan {d dpged herein

in an a unt e ective to In nase B
activit mﬂmﬂk@{m@mﬁﬂlwmw P Figtzes hatdr pepdiion

whi ch MRidiRGreCPRimaReIl SRR tinBhall Srdsie ciGledth t h 2
klnaselnhl iting conmpound of theforrrula(l) (la),

| b dleb L (L t f
éls zlle ¥ ﬁ%‘ra g gé&a;e(a'& un%ﬁ%’ ga/cﬁsu[ﬁgrou gﬁ{leo
cel I ul aﬂbqgnm&wlbm ampiimenag edbich dieihpd ¢ompyisds pdmintsicring
i bi ] Yot . M .
conpount? iy EiimaZ ctafidla S ToRhR) B UL alh U510 @
W11 F%F“Fé‘fbrﬁ}?lﬁ’ thergef asde@ned herpip yo anempymt efigefiygin (| v) |

(V) or alibitmd Bb@rRd Bl ReFL e abPmalelreddeNes@l N A
conpound of theforrrula[l} (1a), (om, (H, (SIl),

1& V), lahnlelhoud 0T, fa}grv%%n%ur%d% E%L% m%q%;?upeﬂeﬂg Qrec,iag ﬂfmnas

defi ned herern
t r eat me MmAYEing oxhngoE fem elng ! mﬂ mnlmlml dhegmmptbdiresteddg=lby

?rl?tei(lngé;; (Igmﬁm( rﬁ@@hﬂﬁﬁ? L COMRRY Q‘Eaaliﬁgﬁﬁﬂﬁhﬁ
sublgroﬁﬁétﬂﬁ" Gaiformsla @3&%@5%%&@%@1@\“ﬁfor

t he mangioastheresf a0feiped HER if ai@ijunf Plectivh 1 oMY | axi s

Ig)r treat]rrent ]gguggmglt_sease state or condition

s A pharmaceutical composition comprising a novel compound ol the formula

{1), (1), {Ib), (1L}, (LD, (IV), (V) or any sub-growp thereof as defined herein
and a pharmacettically acceplable camier.

« A compound of the fermula (D), (Ia), (b, (T}, (T, {IV}, (V) or any sub-
20 group thereof as defined herein for use in medicine.

« The use of a compound of the formula {T), (&), (b), (M), T, EV), (V) or
any sub-group Lhareof as defined herein for the manufhchara of &

medicament far the prophylaxis or ireatment of any ome of He disease states

or condiioms disclosed hermin

25 # A melhod for the treatment ar prophyiexis of eny one of the digease stales or
conditions disclosed herein, which method comprises ndministering 1o &
pattent (&.7. a patient in need thereof) a compound (e.g. a therepeutically

—— o
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nmedi at ed byprotein kinase A. 10 A nethod for

t hepropbyl axis or treatnent of a disease stale or
condition nediated by protein kinase A which nethod
conprises adm nistering to a subject in need thereof
a conpound of the formula (1). (la), (Ib), (I1),
(rrr), (1rv), (V) or any sub-group or enbodi nent

t N @cHY defi ned herein. A nethod for t rREXIGERRGRSEL
di sease or condition conprifsing or arising from 15
abnormal cell growh or abnormally arrested. cell
death in a manmal, the nethod conprising

adm ni sﬁ&b&mgmhﬁmﬂdiﬁwmnmm dlay, B ADNWDOAYS, (& or £y MUl a

(I) I M (V) or any subgroup
or %)Jn%n%me{nﬂgrséj%) égefl ned herein in an anount
effectlve to inhibit protel n kinase A activity. 20 A

met hotl SmeRBT B ¥t & diitng Rrdaridenss of ghiseane it Hod
conpr i s@ﬁdmﬁmin&ﬁﬁ Haﬂ:d.; WeckinfRSRorfrishs Mminislaring o &

i nasc-inhibitin thef rrrul la),
1b), (¥ et nEﬁé‘lH’f“\?ﬁ’é % 3#‘55"@%"“8?1&
enbodi nﬂﬁttmlmpm}fnf&s &mm&@}mﬂmwmmmw of
modul at | Q'ﬁ &g“ Resss (for exanple cell
d|V|S|or‘1J§] I nhi tlngthe activity of aproteln
klnaseAum npound of the_ fornula (1),

(Ib)," (& P)ﬂﬁl ?ﬁrﬁﬁ'ﬂ “%M“WDE\%?}B%EE&PBEHW&F“
enbodi neediatedtiygradi kiase Bobiioackiiae tabptisesi(i) kerding a

18 0 o ke th delomftal S0 S8R of bgntion (it Wk Rt ©

(M (WM@W%ﬁﬁEMgﬁOmhmwé@#%PMWMMWhH for
the ManuEAGILEYiRS acfvity NRaisCABER kinkQ®; LPRPRRRINE 2Xi S

or treatnent of a di séase st ate or condltl on _arising

f r om abidiFFe that the disgeg,gpepndgion Spm ghish eyatitpiisbed cel |
deat h. Sisceptitie taRshd Mmikifiamkidtge patielit § easRusd ofgendi ti on

1§91 95000, &), G, RV, ) or any sub-group thereot

defined herain,

+  Theuse of a compennd of the fanmula (1), {fa), {b), (), (T}, V), (V}or
any sub-group Lhereof es defined herein for the manufachre of 2
medicament for [he treatinent or prophylads of o disesse state or condition
20 in 2 pafient who has been sermencd and has beerl determined as suffering
from, or beinp al risk of suffering from, & disease or condidon which would
be guzceplible to treatment with a compound having activity against protzin
kinase B,

¢ A method for the diagoosis and freatment of a disease gtate or condition
25 medisted by protein kinase &, which method comprises {i) screcning a
patient to delermine whether a disease or condition from which the patient is
or may be suffering is one which would be susceplible to eatment witha
compound heving aclivity against proiein kinzse A; and {ii} whers ii is
indicated ihat the disease or condition from which the petient is thus
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abnormal cell growmh in a mammal , mhlch met hod
conprises admnisicring to the manmal a conpound of
the formula d), (la), (1b), (II), (111}, (1V), (V)
or any sub-group thereof as defined heroin in an
amount effective in inhibiting abnormal cell growth
at abnormally arrested cell death. 10 A nethod for
alleviating or reducing the incidence ofa disease or
cOHUT"tY*8H conpri sing or apising fi um abndf P EEPFe
growt h or abnormally arres ed cell death in amanma],
whi ch net hod conposes adm nistering to the mammal a
compound of the fo; ma (1), (la), (Ib), (Il), (IIl),
(1V), (mgmgumammmamymamm&se@ﬁnw@m@%r ein

inana (1% P by, M5, 41D, APRS b defyGul odR ShRm ! |
grow h ar eut'cal” conposition conmprising a
novel cm@ﬁﬁéefwﬂwmfornma (1), (la), (1b), (Ii),
(rrr), (1v), Mor any sub-pup thereof as defined
her ei 0 ThN@Be 6f Arompsmd efﬂ:éﬁahﬂyﬂ)aﬂn}e[ﬂit)dm EIANDeWor A
orrpound ofthe f |m' "?m ,{gr}e
V), & %ﬁm@éh&?éﬁg&% reo 1(’ai}sll%%le I ne
herein ﬁﬁmmmmfmlwlﬂrwplél?lﬂ@eﬂﬁff%ﬂﬁéﬂéﬁ*ﬂ@ﬂhd of
the for BidioRin agafnt whd 183 beeh E&Qaned(nﬂ ﬁa)sb&e(n'd&ﬂmm&e\&s or
nmy sub-group t hereof asﬁ'%rﬂr rei or the,
manuf nc FYEmes from, opbsineal @’*53’6@5 Fmoisiog
t r eat MeRhicRivodd ye oR@ptHls th heatténs ehis ecipairaidaviog activity
ondi ti ons d| scl osed here| n 25 A nmethod for the
r eat meAFSY Bﬁ%em s of any one of the disease
st at es or condltl ons di scl osed herein, which nethod
grrembiefmgnsepnangiRefinigons 1o 3 patient (e.g. a patient
IS need thereof) a conmpound (e.g. a therapeutically -
--- Thrfa]lowﬂg@e&ed!/b&ﬁimﬂgsamfmm&m FEVHOHUteach of fh

effec.t of .tk f g:ﬁl"ﬁ {dabhaimbs) -
(II ?‘r@? %%Ro%“ gn@ld rouﬁt}llsﬁe eof "as defined
her@pmnftmmmmMID‘Fl*%B@Wl ng or reducing the

i nci dence of a disease state or

15 Any references to Formula (I} herein shall be taken alse to refer to formulae (1a),
{Ib), (1), (1), {TV), {V) and any other sub-group of compounds within formuta ()
unless Lhe context requires otherwise.

1

References to “carbocyclic™ and "heterocyclic” groups as used herein shall, unless
1he context indicates otherwise, Inslude both aromatic and non-aromailc Ting

20 systems. In general, such gronps may be monocyclic or bicyclic and may contrin,
for example, 3 to 12 cing members, more usvally 3 to 10 ring members. Examples
of monoeyclic groups are groups conlaining 3, 4, 3, 6, 7, and 8 ring members, more
usually 3 to 7, and peeferably 5 or 6 ving members, Examples of bicyclie groups are
lhose conlaining 8, 9, [0, 11 and 12 ring members, and more usually 9 or 10 ring :

25 members. :

The carbocyclic or heterocyclic groups can he aryl or heleroaryl groups having
from 5 to 12 ring members, more ususlly fram 5 to 10 ring members. The ferm
““aryl" a5 used herein refers to a catboeyclic group having aromatte character and
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condi tion disclosed herein, which nethod conprises
admnistering to a 5 patient (e.g. a patient in need
thereof) a conpound (e.g. a theropeuttcally effective
anmount) of the Rmula (1), (la), (Ib), (1Q (Ill),
(1v), (v) or any sub-group thereof as defined herein.
A nethod for the diagnosis and treatnent of a disease
st 80585 14dondi ti on  nedi ated by protein kiPGHESB2RNASIE]
whi ch net hod conpri ses (|)Escreen|ng a 10 patient to
det erm ne whet her a di sease or condition from which
the patient is or may be suffering is one mhich mould
be sidse@ plﬁdtd@d:agd’t B uka habinelenrit 4 hetstocy R FRAY

act iVi t otein. kinase,B: and (i
is |n3| cate ‘“E)l gqﬁmée ?’S c%“rif’a?{"\ 6%15%
t he systei phireip ghetdy more r@&swematﬂwpc.pmmm'car least ope nng
q )
For Somfl “Mﬁﬂﬂg’é ?“) iR Ul '%ﬂ%?mgny
§ub”@3-6iﬁ§’“t"l%‘ﬁ‘@ EhgkrEPasH Bronps Takbe masogyeTicar
c onpigyHliel prabpstahboah 06 mghaumhﬂmsﬁﬁs&hadmmhmdrhiok (fa),

oty 4 S e "1

freattacnt or prophyl axis of a disease slate or
c ondhe PPt GErin qubMEcH RSS! tog Sisleas pikabdomaly

has cagemnr, petiy R rree aﬂfagfséﬁmem&:mﬁfcgmnd%reﬂsmgnﬁ

sk of stferl fror& 8‘%{% %‘E‘éﬁ‘t‘g{rﬁ't d|t| on whi ch
Pavlhn gnpsmbiviefsycoalyab nsins mmgemtne b dﬁﬂﬁa&anBe b-:mﬁ\: fmehmgr
coneipfus S AG0AE kB4l (P ERC o Ror B-EoRRE T Sy
V\rrlﬁt nbuiteds mber @e@ngrfsharegmpmguluple pautls lenreet dngltings m ne
o oS BheReatlo RS ol iR bR e AR e Sty Rl

ustaém'%wéﬂ%hqm eelide axplodtkeny] eoupase deftrediseldmn g
act binbl¢ cpQRpkdl&y], Bfcbh@ihykind dfBodenyand (i1) where it

is indicated that the disease or condition from which
th eEf@p&e?thuia&aﬁ{]Ms bre n;bnac}fc]in and bieyclic groups containing [rom
five lo twelve ring members, and more usually from fve to ten dog members. The
heteroaryl pronp can be, for example, & Bve membered or six membered
20  monocyelic ring ot a bicyelic struclire formed from fused five and six membered
rings or bwo fused six membered rings. Bech ring may conlain up to about four
heteroatoms typically selected ffom nitrogen, sulphur and giygen. Typically the
heteroaryl ring will coniain vp lo 3 heiercaloms, more wsually up ko 2, for cxample
a single heteroatom. In one embodiment, the heferoaryl ring conwins at least one
25 ringnifrogen atom. The nilrogen aloms in the heietoaryl rngs can be basic, 25 in
the case of en imidazole or pyridine, or essentially non-basic as in the case of an
indole or pymole nitrogen. In general the number of basic nitrogen atnms present in
tho heieroaryl group, including any amino group substitenis of the ring, will be
legs then five.
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susceptible, thereafter admnistering to the paliens a
compound of the fomMa (1), (la), (Ib), (Il), (1D,
(1V), (V) or any subgroup or enbodi nent thereof as
defi ned heceima The use of a conpound of the fornula
(0, (1), (Ib), (U, (111), (IV), (V) of 5 any
ngg ﬁﬁ or embodi ment thereof as defined herein for
Hfheture of a tnejcaneut for the RGTERMEHH6S,
prophyl axis of a disease state or condition in a
pati ent who has been screened end has been determ ned
as suffering from or being at risk of
s ufBxamilergft fihme mberadibsemes! souptiorludtbubme nopfimétd moul d be
SusRRAE, Imiaﬁ&ﬁ@h&cre,eaﬁﬁmaﬁmﬁﬁw )RR RAMERAIaCt | v4

10 ~agai _élprotean ki nase Genlal Preferences andP
ef | A5G %%@@@%W&WE%F% B and

definitions shall apply to each of the nmpieties A E
anPxrRpesRI sig i mig ek iy sty inthilé it tie gor linglsthiogr oup or

£MRpGkipE E}mﬂeh%ﬁ&ﬁm PGl hd@naRNt ext i ndi cat es
ot hérw se. 15 references to Fornula (1) herein

(II%Lm¥§ aken also tob ﬁ%g%ﬂ@p fornul%%a&%E% (J6),

of congoy ﬂn&%e r%gﬁrrf.-a uJRrJ; B elbdes P EETIAIE 2RORLRK!

requires ot herwi se erences to "carbo e a

" het er okajEnafams; groups as used hereln shal |, unless
t he nt act.. i ndi cat rnclude b romati c
bnd IO Bk o S e Sr Eoneaena op oRtanies 23 or i,

Ifyr oups mammhmmnnnocycllc or blcyclic and may coni nin,
for exanple, 3 to 12 ring nenbers, nore usually 5 to
10 r | D PEmireringdisahisiodser bonenherd eyz:rqn@ngrgdwpg Tigg e
groups g@ila@edi Ng 3, 4, 5, 6, 1, and 8 ring nenbers,
nore wusually 3 to 7, and preferably 5 or 6 ring
mer nbfr spynikaing firsd 106 alfi @ ahdmbergd Srprsriaig 1} @S eing

conl ni nj n 9, [0, 11 and 12 ring nenbers, and nore

usual |y orhTO ring 25 nmenbers.

L5 &) a pyrazele ring fused to a a 5- or 6-membered rfing contaioiog 1 or 2 rag
hateroatoms;

1} animidazole ring Fased to a 5- or S-membered ring eontaimng | or 2 ring
helematomes,

£) enoxazole ring fased (o a 5- or &membered ring containing 1 or 2 nne
20 hetematoms;

h) anisoxazole ring fusad to 2 5- or S-membered ng containing 1 or 2 ring
hetematoms;

i} athiazole ring fused o a 5- or §-membered ring containing 1 or 2 sing
heteroetoms;

25 i) enisothiszole ring fused to a 3- or 6-membercd ring containing § or 2 ring
heteroaloms,
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The carbocyciic or heterocyclic groups can he aryl or
b Zeroaryi groups having fromb5 to 12 ring nenbers,
nore usually from5 to 10 ring nenbers. The teen
"aryl" as used herein refers to a carbocyclic group
havi ng aromatic character and Wa 21105N. 1463
PCT(CB2Cl QJ1110$%1W is the term "heteroaryl" is
uSEEREYR to denote a heterocyclic groupﬁ@%ﬁ”ﬂf”““*
aromatic character. The t°&, ns’ hryl" and "heteroaryl™
enbrace polycyciic (e.g. bicyclic) ring systens
wherein one or nore rings are non-aromatic, provided
t hat kata thiegiste rdupefused tog 5- prd~aembwet riog cdnhxdimingdh?2 or 3 ting
pol ycygl.i, %mé%gtens the group may be attached by the
aromatic ring. or by a non-aromatic ring. The aryl
or hej &Sk he AEQUPS5-GRARMRABIRITIG Yeiikindl, 2 b3 GHC! i €
groups .and can be unsubstitoted or substituted with
one or HEFER™EUpst | tuonts, for exanpl e one or nore
Qrou mIM W aTe) tic
group enbracegﬂgﬁégﬁ%?gségﬂgmb& §u%?5ns m?%ﬁgiﬁH}
aronatﬂ@mﬂ@ﬁﬂﬂacter partially saturated and fully

saturated carpoc I|c and heterocycglic r.in 10.
oyt dhreen POl 100 Branenped s cpRtEng ! e iRga e

refer uﬁmﬁmmgﬁ,mhereln the ring structure(s) conlains

atons sharing nore than one val ence bond i.e. the ring

cont ab nesyetphdx oy foro plit aribplemblyedhtingreglainiag GG, or@5nL or

(\=C bong. Ihe tafm riully saturated” refers to rings

where there are no nmultiple bonds be tween ring atons.

Sat urpt egcleRnOaMHiee 1Y D XS mEmikkdding coselial 1KY br DE@UPS

as defined below Partially 15 satural ed carbocycho
gr oups SRR cyctoalkenyl groups as defi ned bel ow,

f or, ggmb

cyc cteny%cﬁg %ﬂs hot er oa?sfhg]rﬂﬁegﬁgﬁgﬁdmn
m@é%ﬁﬁ%&%l“é?b‘#%ﬂ@‘rb@&ﬁ%m PargiePERS five
14 O HbWahiHB ok HREHRTIR SHebaisoRd26le,/HoNEhid:8 W e hisothiesm,f | ve to

N R N T e T

O radeiiiR) guanifid) greenle, dedatdionoleiand miazolofidies grospsed from
fused five and six nenbered rings or two firsed six

Egteroaggﬁgﬁ g@i@%ﬁﬂvrse é%?gﬁﬁ ron%ni??ggéaquulpggrr
EbiAmap, thigehygmap.

andneydy s are nylunited iq ginoling, isqquinghing
2@0%ﬁm&wno¢&m&h@aﬁmmmﬁmlwumﬁm o 2, for

eXqND! & rine, benzoriazine, pyridopyridine, quinoxaling, quinezoline, cinnoline,
phthalazine, naphthyridine and pteridme groups.

Examples of polyeyelic aryl and heteroaryl groups containing an aromatic fng and
e non-aramatic ring include tetrahydronaphthalene, letrmhydroisoquinoline,

25 terrghydroquineline, dibydrobenzihiene, dibydrobenzfiman, 2,3-dihydro-
benzo[l,4]dioxine, benzo[1,3]dioxole, 4,5,6,7-teirabydrobenzofiran, indoline and
indnoe groups.
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a single heteraatom In one enbodi nent, the heteroaryl

ring cantina at |east one 25 ring nitrogen atom The
nitrogen atons in the heleroaryi rings can be basic,
as in the case of an im daaole or pyridine, or
essentially non-basic as is the case of an indolc or
pyunm e nitngea In general dle nunber of basic nitrogen
atons present in the heteroaryl group, includin

atf A" Y¥ELEb substiwents of, the ring, runt 'Hgm"fl@g‘g“
than five. 41 f WO 20(5106f363 PCTI G8200103464 19
Exanpl es of five nenbered heteroaryl groups include
but are not fanned to pyrrole, furan, |hiophvae,

i i EdanepiEseof cfrpeactic ek spvess includsehypd zephdyl, dodantlizad ol e,
1sQyAgfdnapHityl FR&R! €, 1S0i hiazole, pyrswie, triazole
and Iaua20|e groups. Exanples of six menbered

o praBrer sy RRi st Ak B RO by R F 2 ke "

bi oyecibiess. dvert exmist 5 Ig 2 6o metod, SichErogrerap bepemc o
§ el b?é}rrgﬁdfaﬁ EQipleBobd ﬂ?ﬂﬁﬂ%ﬁ%&i N& thﬂél%gwﬁ:l%uﬁ Hémb&é’
efed rin n

corital ning 1, ring
t er(E‘aFélﬁ-!&!lY b)2 g%ﬂﬁ@l}ﬂﬂﬂﬂgﬁﬁ%&% sglecied figm

6- raRreRed, 8fhgéi g sk ai ning 1, 2 or 3 ring 111
heterantons c) a pyrimdine ring fused to a 5- or

§ rrs%ﬂlﬁ bdsSa | Bl i, ool b mcﬁﬁ%@(e
c or1-F rﬂmfgraﬂaﬂdzilﬁwé cyqlip @lﬂﬁﬁ@qr@@&% fsrasﬂﬂ m5 e) a
19y rn&éﬁ}@nﬁb{lﬂﬁ 348 @lihi4r@), %':Ec @nindiioifie Ey:fdhﬂ‘iﬂa]l
conc n ol o
I M SN N T T AN AR
r i negiphdaeiniPaednd gEmbmarions thereof (e.g. hiomorpholing). Other ezcamplas uf
non-aromatic heterneyclic proups include cyelic amide moijeties (e.g. as in

r|ng

pyrrolidone) and cyclic esler moieties (e.g. as in butyrolactone).

13  Examples of monocyclic non-aromalic heteroeyclic groups include §-, §-and ¥-
membersd manocyelic haterocyclic groups. Pariicular examples include
morpholine, thiomorpholing and its S-oxide and 3,5-dioxide (particularly
thiomospheline), piperidine (e.g. 1-piperidinyl, 2-piperidinyl 3-piperidinyl and 4.
piperidinyl), N-alkyl piperidines such a5 N-metky! piperidine, piperidone,

20  pyrsolidine (e.2. 1-pyrrolidingt, 2-pyrrolidinyl end 3-pyrroliding!), pyrolidons,
azetidine, pyran (2Ef-pyran or 4H-pyran), dikydrothiophene, dihydropyran,
dibydrofuran, dihydrothiazole, temmahydrofuran, tetmabydiothiophens, dioxane,
tetrahydropyran (e.g. 4-tetrabydro pyranyl), lmidazoline, imidezolidinone,
cxazoline, thiazoline, 2-pymzaline, pyrazalidine, piperazone, piperazine, and N-

25 alkyl piperzines such as N-melliyl piporazine, N-ethy] piperazine and N-

isopropylpiperazne.

Ome sub-grotup of monocyelic non-armmabic heterocyelic groups ncludes
morpholine, piperidine {a.g. 1-pipsridinyl, 2-ptperdinyl 3-piperidiny! and 4-
piperidinyl), pipecidone, pyrroliding (=.g- 1-pyrrofidinyl, 2-psrrolidinyl and 3-
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g) ea oxazolo ring fused to a 5- or 6-nenbered ring
containing | or 2 ring 20 betematonD; h) an isoxaw e
ring fused to a 5- or 6-nenbered ring containing 1 or
2 ring heteroatons; i) a tfuazole ring fused to a 5-
or 6-nmenbered ring containing 1 or 2 ring
hezeroatans; 25 j) an isothiszole ring fused to a 5-
OPVOSHRFEAEEr 0d ring containing S or 2 ring PCTVGBIIMAKMEL
het er oel ung; i WO 200510623 63 PC Ti GB200J/1a5J6J xa
k) a thiopheae ring fused to a 5- or 6-nmenbered ring
containine 1, 2 or 3 ring heteroamms; 1) a furan ring
fused to a 5- or 6-nenbered ring containing 1, 2 or 3
ring hetereatons; 5 m an oxazole ring fused to a 5-

or Mm?@@ﬁdmﬂmagmﬁ@m{qiyﬁn &gHJp}'ﬂﬁ] dhydiof@phene,

o rERERbE s Ebadl (SRR ot Ehu B BopB,
0) demery%hﬂwym fm&gﬂ Wﬂb@@ﬂr@nﬂ} smdﬂ@rrlmalwé#bl&-r@m ring
COcI Q l(ieﬁr‘?r ﬁﬂa us I e @ﬁﬁm?ﬂe'aﬁa?f gz; :
con P%qumf E%N' ?ﬁﬂﬁﬁmzﬁnet o%eﬁgﬁ?ngﬁ?e RSy

bi dy@mm&hmuﬂw?WQmmmmﬁmn@eammlmnber ed

ri {t@mfﬁ&ﬁﬂéﬂﬁm pifkhitfen TR ﬂ’@tﬁ&r@.ﬂud;l]ﬂaﬂﬁmhﬂéillﬂiﬁﬁn—ﬂbﬁan@f e
no I mile 0] n [ an |1 0
perlsetll e MRE 60 LB b AT SDL BBOSE Bt uon

berﬂaitﬂlatl#fmﬁwﬁélwmilwhﬂ@? azol e, isobeozofurari
spudol e, 1soindate, indolizine, iudoline, isoindoline,

pUrExa@plés@! ghasaromalbearksugslic Griags LRRYs cytlbdit az@diPs such a9

beng Q0¥ Bla Gyochit ) AR RLGPHE S ulas HreRiRRcn,
cyclohexenyl, syclohemenyl md cyelocsizoyl, as well as cyclohexadienyl,
cyclooctietmene, wirahydronaphthenyl and decatingl.

15 Each ofthe definitions of carbecpelic and heteroeyelic groups in this specification
may oprionally exclude any one or agy combination of two or more of the following
moieties:

- subslimied or unsupstinded pysidone rngs;
- suhstifuled or imsubstibied pymalo[1,2-a]pyrimid-d-opes;

20 - subsiinted or unsubstiuted pyrazolongs.

Where reference is made herein (o carbooyolie and heterotyclic groups, the
carboeyclic or heterpeyelic nng cap, undess e contexd indicates otherwise, be
unsnbsiituted or substituted by one or more subatitvent groups R seleeled from
balogen, hiydroxy, wiflvoromethyl, cyanc, nitrg, carboxy, amino, mono- or di-Cy.y
25 bydrocarbylamino, carhocyelic and heterecyelic groups having from 2 to 12 ring
merahers; a group R*RY wharein R? Is a bend, G, CO, X'CEY, CEHX,
XloxhHx, 8, 80, 50y, NRE, 80,NE° or NR®30y; and R ia sslesied from
hydrogen, carbocyilic and beterocyalic grovps having fom 3 to 2 nng members,
and a Cp ¢ hydrocarbyl proup apliopaily substiated by one o more substiuents
30 gelecled from hydroxy, oxo, halogen, cyamo, nibm, carboxy, aming, mono- or 4i-

R e pppp——
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Exanpl es of bicyclic heteroaryl groups containing two
fused six nmenbered rings include but are not limted.
to qui noliue, isoquinoline, cbroman, thiochrrnnaa, 20
chronene, isoehronene, cbroman, isochroman

benzodi oxan, quinolizine, benzoxazine, bennzadi azi ne,
pyri dopyri di ne, qui noxaline, quinaxoline, cinaoline,
phthala2|ne rnpht hyri dine and pteridine grou
EXERPF¥E6t poly oyclio aryl and heteroary?cﬁﬁﬁﬁﬂﬂwﬁﬁ
containing an aromatic ring and e non-aromatic ring

i ncl ude tetrahydronapht hal ene. tetrahydroi soqui noli ne,
25 tetrahydroqui noline, dihydrobenzthiene.

di hydr obenzfm an, 2, 3-di bydro- benzo[i, 4] di oxi ae,
benzo[ 1, 3] di oxol e, 4,5,6,7 tel mhydrobenzofvran,

i ndnihd erceateylamimcharhecydiceudigteroryclit ariife ROMP Pab 3 wll@3

ggl@%ﬁg@gﬁﬁ% RS, S SESPORNF LS Al
Lermyerami e S B HIE B o s

het @@&mﬂac groups Ire groups having from3 to 12

r§ ng ”ﬁﬁ%&&&md%&&%y&&ﬂ@hk ngmawﬁgn&hng nmenbers. Such
gr oups be nmono ﬁ @g%cyclic, for exanpl e,
and typ q’%%%e“# FEF et emat om ri ng nenbers
(nore usuall% , 2, 3 or 4 heteroalomring nenbers)
usudt e 3edm %W@@Hﬁ%%wﬂw

TheI b, %@ﬁ&hum;gﬁmﬂaemmc gabd ddybes uﬁsmfamemmf aseu.«;eu ;
cychig rof uran.an
dloxaﬁm§' C c I'C t |oe nnlgﬁFmég% &gsaﬂ? %fg
!%hmhe/ By oG sy R o inaido

NDi firbRFolit Er igteroty@lid ghiuytd, Wkt G Fyficlly not Ex@belves fEkidephones

suI%ﬁ§§$ qn&mg&gh} %F%ﬁ nanlg&gﬁkh %%n%ﬁm

cy cli C es an I Na ons

t heﬁ@ﬁlﬁm(n@ dgnut WPWF Priymecliterrueeitrpriasvist
NON-s@éBA B Cic R INQ NG Bhvc & (B RBRGonioAR’Ude cycl i c am de
noieties (e.g. as in pyrrolidone) and cyclic ester

i ahi KRsibuBaoR /sy He Seldidl Mﬁ%?ﬂﬁ)am no mxore than 20 non-
hydrogen atema, for exempie, ne morz than 15 non-hydrogen atoms, e.g. ne mofe
than 12, or 14, or 9, or 8, ar 7, ar 6, or 5 non-hydrogen atoms,

Where e cathoeyeliz and hetsreeyelic proups hava a pair of substiteents on
adjaeent ring alomg, the two subalifents moy be linked so as io fomn a cyelic

20 group, For cxample, an adjacent peir of substituents on adjacent corbon aloms of a
ring may be linked via one or more heteroamms end optienally substituted alicylenc
groups 1o [orm a fused oxa-, dioxa-, aza-, diaza- or oxa-aza~cycloalley]l group.
Exomples of such linked substiluent groups include:
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15 Exanpl es of nonocyclic non-aromatic heterocyclic
groups include 5-, 6-and 7- nenbered nouocyclic
heterocyclic groups. Particul ar exanpl es include

nmor phol ' tne thionDrphoIine and its S-oxide and S.9
-dioxide; (particularly ; thionorpholine), piperidine

eridinyl, 2-piperidiayL 3-piperidin and 4
pl"ffg%"PWﬁﬁp M al kyl pi pey i dines such as A ‘ﬂi}*?“-“”
pi peddi ne, plperldone 20 "pyrrolidine (e.g-
| -pyrrolidinyl, 2-pyrrolidinyl and 3-pyrrolidinyl),
pyrrolidona, azetidine, pyrau (2H pyraa or 4H pyran).
di hydr ot hl ophene, di hydropyran, di hydrof uran,
dlhydrotlhlazole teuahydrofuran t et i ahydr ot hi opheae,

di pxa tel rlehydr yran (e t et rlahydm pyranyi),
[ I ne, zollne,

thy az pi perazone,
pi such as N
me ndt | -

| y
|sdbmnﬁyhphﬁeuaﬂmhmmmﬁhﬁdsﬂmQMKanmﬁhmﬁmmﬂﬂaﬁ&e

noqmﬁmwyﬁi$ﬁﬁgﬁgﬁmﬁghh&ﬁ%&gHps i ncl udes norpholine,
pi peridiae (e.g. 1-piperid nyl, 2- plperldlnyl

pycrgﬁﬁﬁﬂ%gm%ggggmémvgLﬂﬁﬁgmﬁgrﬁQ pyr?%%l |ﬁvwménd 3
mﬁ(rem{tmwwehﬂmﬂzﬂﬁ%ww| di nyl ),
qby rmm@@m@s haﬁyg el e bhmbydkBohe Qﬁaaﬂhldﬁ-y billdhwise smted Io

dl Hyw%lrﬁ% az OEPEM Pamg %",Q m? {%ﬁ]ﬁe w%: gaft'ﬁlﬁ Epplﬁ% ae,

di &%ﬁ??é’“ﬁh%ﬁaﬁw&ﬁﬁgﬂaéﬁﬂlﬁgiqummwmpyr anyl), im

demxahﬂaurhyumﬁ@zﬂdpdinﬂmmm @uaml kyRRelkdnklaw i ne,

r a enzi ne. and
§%£%§§|5§ erazl aés Ié%ﬁ$ﬁghﬁﬁ Fﬁg%ﬂ%ghg?gzlnc I n
“{;en‘@h%ﬁ’cl"‘-‘- raricenyd pndarnfiemy Broums e3usineguns 48 beyr oups
i nqmdﬁn@umm@uwwmmmmz&w%mm&%phol i ne,

pi ne d N al k crazi ne

pa%?tltm&;ﬁl ar ?x am'Té E‘F{A %Qlo%m X cﬁk"’]“ﬁ%"tnp o %‘&cﬂff‘hf

gr dugveakil SW@%MBWWIWE wiytent grwap of

pr eéfeted RAn RERriod WBknluh Eor ARt RIS € todpo@iUR DS forhSe
184 % Itugésy&t E-I:Illllgixt indicates otherwise.

Generally by way of example, the hydrocarby] groups can hove up to eight cacbon
aloms, unfess the contest requires otherwise. Within e sub-zer of hydrocarbyl
proups heving 1 to 8 cathon aloms, particylar examples ame C5 hydmcarhyl
groups, such as C; hydrocarby] groops (e.p. Ci hydrocarbyl groups or €2

20 hydrocarbyl groups), specific examples being any individual velue or combination
of values selected from Cy, Cg, Cy, Ca, Cs, Cs, Cr md Cy hydrocarbyl groups.

The rerm “allyl” covers both straight chain and branched chain alkyl graups.

Examples of alk¥l groups inciude methyl, sthyf, propyl, isopropyL, n-butyl, isabutyl,

tert-buiyl, o-pantyl, 2-pantyl, 3-pentyl, 2-methyl butyl, 3-methyl butyl, and n-hexyl
25 and ils isomers. Within the sub-set of alkyl groups having 1 to 8 carbon aloms,

Al mmr s
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Exanpl es of non-aromati c carhecyciia groups include

cycl oal kana groups such as d~d cycl ohcxyl and

cycl openty], cycloil kanyl groups such as

cycl opeutcnyl, cycl ohexenyl, eyel ohepteny[ lid

cycl ooctenyl, as well as cycl ohexadi eayl,

cycl aoct af etraen Wh' ahydr onspht hcay[ and decalinyl ]
QPE gg f the definitions ofcarboeyclic and o

$E¥ ¢ groups in thig specification HayePaeses

epdoaal [y excl ude any one or any conbi nation of two or
nore of the followng noieties: - substituted or
unsubstiluted pyridona rings; - substi [uied or
uwubsdi tul ad pyrral o[ 1, 2-a] pyri m d- A-ones; 20 -
subsrtnrted or unsubsiltuted pyraaol oncs.

Whe PETMYRETERRE deCinalle sRererdt 2 Bualiylmoopalgcrarid

het arosyeti;alkgieomps, the c rboeyclic mheterocyclic
ring can, unless the ooatext indicates othermﬁse be

uns Iﬁmtpiebﬁﬁc%aﬂtﬁrl Seded bk &ﬁv&l&u&'}

subst'tu=nt elect from en roxy
i SR ploRRe sty gﬁ%awﬂ*sa %ﬁt&‘hﬂhﬁ

i - Grums s H&E&HGHWDVW@WWﬂmm3@a8bﬁmyahm£pmwmﬂm

het etaBeMOking COf RUABBMINY from 3 to 12 ring nenbers;
agmup R-R vbereut R 1la a band, O CO XLCOCa)

andEDE .’“fﬁ%g;gﬁﬁ=hygg%%?lm§§g A0 R S

het PRy e ESppeeaerly bptrrgtvbus| rdieoL iproigylnasdber .
and herer@h AVitjrctheowla syl alkestybtenpothb MoRgllstos, Sbsti2hs k ed by
N € cdon BOGE pttafl bhHGRbSne S 5 %ﬁ%?%&ﬂs Mﬂ@&%@ﬁmﬁy' .

oxo, hal ogén, cyan, nltro car anion RO%
] F“’W“o NO-Wi 1463 PCTI GBtf10410054 W za Cl4

hydi ucar byl am no, carbocyclic andbetentyclic groups
hav EHgrEt & giclpalensh goups glie bt praotlingred wmmpmmmm or

mor eg,rcmmsamammsmfc yolop ol @yl &u@f&ﬁa& wHliRHPanTRY
ODWQA&'&% ém.]Bs @e n}rdloa?]}/au}g Ironpa hnve: fmm [} cgrllqmn ato A C( R2).

15 and particulor exampley are Ca g cyeloalkeny] proups.

Examples of allyny] groups inelude, but arz not limited 1o, ethynyl and 2-propynyl
{propargyl) groups. Within the sub-set of alloymy! groups having 240 8 cachon
aloms, particeler exanrples ere Cr 5 ulkyny! grouns, such as Ca 4 alfgmyl QIoUps.

Examples of carhoeyelic aryl groups include substinrted and unsubmtitited phenyl,
20 maphtlyl, indane and indene groups.

Examples of cyclealkylalkyl, cysioalkenylalkyl, carboeyclic aralkyl, aralkenyl and
exalkynyl groups include phenethyl, benzyl, styryl, phenylethynyl, -
cyclohexylmetliyl, oyclopeniylmethyl, cyclobutylmathyl, cyclopropylmethyl and
vyclopentenylmethyl sroups,

25 When prezent, and where stated, a hydrocarbyl group can be optionatiy substituted
by one or more substituents selecied from hydroxy, oxo, alkoxy, carboxy, halogen,
€y0no, nitro, aming, mone- or di-Cr4 hydracarhylzmine, and monocyelio ar
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xtcmbX" 5 1t is selected flves hydrogen and CI O
hydrocarbyi; and Xtisp.S orNRandX2is O, "S or7 =.
Whui e the suhstirueut group K1P conprises or includes
a carbocyclic orhetenoyclic group, the said
carbocyclic arheterocyclic group may be unsubstituted
or may iLselF be subs6tured with one or nore Rather
sHEsY56E 3t groups R10 I n one sub-group ofPCT@BZKHMNSIG
conpounds of the formula (f), such further subsetuent
getups R10Omay include carboc}clic or heterocyclic
groups, which amtypicslly not thenselves farther
auhsut und_ fn 9not her sub- group of conpounds of the
formula (1), the said further subsdtuents do not

| N@loyie cRERUCYE hiteoopelic peis hotediond g1 Xypisaily dte 1@m

e PrES oH“%?I@B%%@h%%%’Eﬁ“@ i
selseféﬁe%'”%cﬁmlshfa‘t“% ﬁ‘%ﬂé“’%"&ﬁ 2 non-

hydmag@mmaﬁ@mewp&ﬁmﬁemﬂmphernamMWmmmﬁﬁwr15
u fﬂ.}é‘g Sdimém Eeﬁﬁsﬁ%& s bddRk lncy 10, or
P E Entit 9%Hﬂﬂﬁ fm &ﬁ non Itﬁmogen atons “Wher e
t héﬂé%&VéFWFéW% “&F‘dﬂbs nave a pair of
substitueats on sdjacenl r|n atonms, the two
S ulFSheretstsfhions qrmp qerioEd gy drguosbylErp aaqpdpnaly beo
gr Qmmdfhgh $sanph.evreaRicad), agent’ pﬁk:(xlmlwbamgmpt s on
adJ t cra?png pnra of g, r Qﬁ“* 5@ via one
op |on %psub ut al kyl enc
1@r orerp@l atogn #f&em@whﬁwwwmﬁ Hpregmnple, s Lord gitwma-  or
OX b Ny Bk prétip @ldPbe rephé el T lofusof Gk aBidEh aholgtk ed
su slit. roups i ncl ude: 005K, 1614CS
e s o Sl iy g ot sl Bl 0
s u bl Binbee i Lipedr priaekttens J4rppjetops Ieelmeﬁ)?fﬂlﬁeﬂ'ﬁﬁmﬂ@)mﬂﬁe and
| OCHjifABer of tinear ar backbone atoms in the group replacing them. Examples of
15  proups in which one or mare carbon atom of the hydrocarbyl group have bean
replaced by ateplacement alom or group s defined ebove include ethers and
ihicethers (C repleced by O or S), mmides, esters, thicamides and fhigesters (C-C
replaced by X'CEY) or CXHXY), sulphones and suiphoxides {C replaced by §C or
8Q), amines (C replaced by NR®). Further examples inclnde urcas, carbopates and
2 corbamales (C-C-C replocad by X',

Where an amine group has two hydrocarbyt substituents, they may, together with
tha nitrogen atom to which they are atteched, and opticnally with another
heteroatom such as mitrogen, sulphur, or oxygen, link to form & ring siructure of 4 o
7 nog members.

2%  The definition “R%R"™ as used herein, cither with regard (o substiluents preseat on
a cathoeyelic or heteroeyslic moisty, or with regard 1o other substimenis present al
atha localions on he compounds of the formula (I}, includes fover affa compounds
wherein B* i selested ifrom & bond, &, CQ, OC{O], SC(O), WRC(0}, OC(S},
SC(S), MRC(S), QCNRY), SCNRY), NR°CNRY), C(O)0, C(O)S, COINRY,

30 CE)0, CE)8. CF) NR', CRIRD0, CINRIS, CNRIONR', OC(0)0, STO0,
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Fl uorine and chlorine are particularly pceSerreti in
the definition of the conpounds of the formula (I)
above and as used hereinafter, the term  hydrocarbyl"
is a generic termenconpassing aliphatic, alicyelic
and 5 dramatic groups having an all-carbon backbone,
except where otherwi se stated. In certain cases, as
defi ned herein, one or nore of the carbon atons making
up*q HE"H& bon backbone n%\? be repl aced byPdSPEHMY
atom or group of atons, ffinples of hydrocar byl
groups inrluade al kyl, cycloul kyl, cycloal kenyl,
carbocyclic aryl, alkenyl, allWayl, cyc[oal kyl el kyi,
cycl oal kenyl al kyi, and 10 carbocyclic aral kyl,

ar al kenyl and aralkyayl groups- Such groups can be
uasIREHPIBEED ﬁﬂmémeﬂ@l(hﬂéﬁwﬂ@a?ﬂ(ﬁh“}ls,uﬂ&mﬂos d by

one o)) 8, M st i3 ontss, @é

of ety Rﬁé‘%@ﬁﬁ‘ﬁ?ﬁh@@@reﬁﬁ'@v o {18 cacn
hydﬁBK@ﬂH?TDﬁ@ﬁﬁ@$ﬂEﬁ@mgﬁhﬁﬁﬂﬁﬁﬁwﬂﬂgﬁdupsozNETerred

501 BONRE M AR Sbhed R1 dsinbiB@ne@f SRRl ment s for
conmpounds of the formula 15 (1) unless the context

|ndtﬁggﬁggpgggﬁkﬂ@ﬁﬁhnéﬁﬁqﬁnglI m%o At of exanpl e, the

hydEacarbyI s can have t car atonB
unl ‘é%”“fﬁ#é%‘ﬂﬁﬁg"é'%@f?’% {1 Fors B REy i i reove

S ubusasdty fofa 5y g, amwdayhyd:cgmmgmmﬂmﬂmrslhshmasncar bon
al agJn: rocarbyl
ﬁroups"bggﬁg%ﬁgis% 4 hygﬁ%ﬁgcﬁﬁﬂgﬂ%@?ﬁc&maa

fly FBESIBEISGHSIYE or CL 20 bydror. rhyi groups),
speci fic exa Ies bei ng anéglnd|V|duaI val ue or

conBiindt isdhend 8f is ¢ &) hrdroeseybpaup R” t@hﬂr@ma& Ca,
Cs. h}@ﬁncar@nxﬁﬂdupcamﬁﬁﬁﬁlﬁrﬂiﬁ-ﬁnﬂﬁi Pﬁelud_mﬁmﬁh&f m "al kyl "

o o8l b WG Cr R ”ﬂ%?% %%ﬂaaﬂw@ﬁ@' !
et h Dﬂ'ﬂﬁfﬁvﬁﬂ’ﬁ’r Elhﬂw)bmlgnlkox:ﬂ(smﬁlﬁ spklpalkoiepf t

bUtMEhasHycﬁﬁﬁPﬁiiw, o?a:t&b&mux} Bty nd cieidiB& R U Y1
- et h VVthln

] e Rb e TGRS aﬁw.swﬁga#% R
PG Jﬁ”@i‘?%ﬁm’@ U bz@““'ﬁﬁ?’( %grgFSc!a_? m@ﬁealﬁ'm wdebapd C1. 5
al Kheteing Foumayplsiieddkons gGipd calbl yibstipn-abpEaldgen @.o &ir 3
al ktﬂﬁuummeihux}r and trifluoromethoxy), hydroxy {2.g. 21 m hydroayethoxy), Cra
20 alkoxy (e.p as in methoxysthoxy), hydroxy-Cy; alkyl (as in hydroxyethoxyethoxy)
ara eyelic group (2.4 a cyeloalky] group or non-aromatie helergeyelic group s
hereinbefore defined). Examples of alkeyxy groups begring o non-aromolic
heteroeyclic group es e substitueni are those in which the heicracyclic group is a
saturated eyolic emine such as morpholine, plperidine, pyrrolidine, piperazine, Cr.y-
25 alkyl-pipsmzines, Cy.;-cycloalkyl-piperazines, tetmahydropyran or tetrehydrofnran
and the alkoxy group is e Cy 4 alkoxy group, more typicaily a C4 alkexy group
such as methaxy, ethoxy or p-propoxy.

Alkeiy groups may be anbstiteled by, for examols, a monceyelic group such ag
pyoliding, piperidine, morpholine and piperezine and N-substituied derivatives
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groups or C.1 al kyl groups). Exanples of cycl oal kyl
groups amthose derived from cyctopropane,

cyel obul eac, cycl opentane, cycl ohexne and

cycl oheptane. Wthin the sob-set ofcycloal kyl 5 gro
ups the cycioai kyt group will have from3 to 8 carbon
at ons, pancul ar exanples being C3.6 cycl oal kyl group.
EXHNAEHSF al kenyl groups | ncl ude, but  ar @CREBMFEEA
to, ethenyl (vinyl), 1- PFBPenyI 2-propenyl (allyl),
I sopropenYl, butenyl, hunt 1,4-d|eny|, pcntcnyl, and
hexenyl. Wthin the sub-sal of al kenyi groups the
Wenyl group will have 2 to 8 10 carbon at ons,
particul ar exanpl es bei ng Cgs al kenyl groups, such as
C24heatdf eny hs N-Ranpd, N-Exampbira M-0f abyigtadabit.chutteulgr oups

L;gkgﬁﬁ%eoyﬁb Cygﬁ%&gﬂ?&ﬁ%ﬂ?&@y% opentadﬁgﬁyﬁpand

cyc en hln h ub-+ of, cycl I

gr olips %? a%m?%To%ﬂﬁe%vl é?oﬁl§§%% %E %§£FE%§ car bon

at oergups RYR’ ww&wm c%amrue@bﬂéa@we:sm:sh
ydmadﬂgmp&hwwam&maﬁmm ohiciddr Vble S FOUR'S

i ncl ude Vi
)" oFS yMPﬂ“ f‘ b ch ek, Ty bt o Ul o
of afﬂ% EAripiERForep ammat@ﬁaﬁéﬁmtat Frgaples of
%g 2 hﬂuﬁm mlkﬂw l@-ﬁ.dam1 @3@5 mk&a 5 ) A mgrupal&s halueC Ih AS
a Vi ou S car ic.ary
o otB R R o IRARE B ERPAG Prb Sl |
190 ﬂwﬁhﬁyﬂtﬂvwmw vafrtriinererdnl i erfproa Mmsesch as
of Cyilhaghdtyh).k i@alcm mgcﬁyeﬂkzlﬁwl aa&ﬂw:%mm@uj @??éﬂgis'e
ara ar e iLnel ude
oholt PSR SSbena S B sl B sl
cy cleghraiys | WFWS&MWPMML dw‘@lrle‘-‘blaw}m’hat xyl,
cy CLdawrnﬂwlammﬂm;am&n ca-;gcdzlg mu@em Lmewtw bﬂlﬁﬁ) ups. 25
ore car by roup
e T M S SR R
submwutudmmsmy@m@bﬂ@ﬁwﬂmvwmhyﬂmwx@ﬂmb%@mﬂ&|Inxy,
cazboxy, hal ogen, cyan, nitro, am no, nono- or di-
hy dPaod-atubsychrepls o futkyl @mgbs substivugayd &F & @velirgroup are thosefwhersin
the cyclic group is 2 seturated cyclic amine such as morpholine, piperidine,
pyrmolidine, pipermzins, Cry-alkyl-piperazines, Cog-cycloalkyl-piperazines,
20  ietmhydropyeen or Istmhydrofiren and the alkyl group is 8 Oy, alkyl group, maze
typically 2 €. alkyl group such as methyl, ethyl or n-propyl, Specific examples af
alkyl sroups subsdhued by a cyclic grovp include pyrrolidinomeathyt,
pyrrelidinopropyl, morpholinomelby], mompholinesthyl, momphalineptopyl,
piperidinylmethyl, piperazinomethyl and W-subslifnled forms (hereof as defined
25 Thereln,

Paricular examales of alkeyl groups substiluled by ary] gronps and heteroaryl
groups include benzyl, phenathyi and pyridylmethyl gronps.

When R® is SO;NR®, RE can be, for exampis, hydrogen or an optionaly subatitutad
Ci-¢ hydmoarby? group, or 2 carhoeyelic or heterocyclic group. Exumples of R™-R"

L L W R I,
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t WOr 20051061163 PCTfC. 62M411 09-16J 26 bicyclic
carbooycé&c and heterocyclic groups having from3 to 12
(typically I toIl) and nore usually 5 to 10) ring
menbers, Preferred suhshtueats includo hal ogen such
as Ruorine. Tins, for exnnpie, the substituted
hydrocarbyl group can be a partially fluorinated or
perfluorino-md group such as di fuomethyl or 9i S

t it YEBHEL hyl . 1 nvne enbogi ment gr cf er r cdPCTEBININNSIA
suhstituenta include nogncyclic carbocyc}ie md

hel erocychc groups baying 3-7 Ting rounbars. Were
stated, one or nore carbon atons of a hydroczir byl
group may optionally be replaced by O S. SO SO, W
VON. C(X1)Xs or X C(X )X (or a sub-group thereof)
V\,h Uvhietd B3Gs SOINR® HRluder asenirasilhonys CrisBdianinoabhdmead difhovi ded

Ay BininbRHdny s’lgud%a R Rdhidh mafﬁnhm%ydﬂydimgmyl

8¥ °se“xq%@srﬁ”a' 7 2P Fgﬁ&%ﬂ@ﬁﬂgﬁﬁ&%ﬁﬁy one of the

atqﬁmmmssgﬂmﬁsnctﬂvhspeadme sod the replacing atons or
groups nmaybe the same or different. Tin gcncral, tbo

mun@aﬁplafofbrbmafﬂ%ﬁabacwﬂmdmnbmmwm repl aced

I kb
ot cite TR f R AR Saniles o5

gr duises=pk Ao ea%! SFEH’HFWQW%\PW hnple

hy dgresaitshyl @iienalionleen  repl aced by arepl acement
atom or group as delisted above include ethers and

| bi W%H@Ew @' ERPE Qﬁeﬁml@;e @d;egmsamoﬁmmdesmma&ehs

E? Fg\'“f a%ﬂ“d%bgs % cé”rgfwﬁ %L%gjgg(% %&ﬁ ace by SO

ﬂ@@ﬂr%p Iﬂ'&ﬁ@'&ﬂﬁy &WFIWEP{%WR -ar npl cs

|( ?:CJE: ﬁmgllg @mm mﬂm&ﬁimﬁdﬂbj&&mm@ )
- - ace ou as
%iﬁwragﬁ S R A L

the:;niammmlgmoattdaml'tl@cﬂmw}h t hey are aI ncbhed, and
optionally VVI th anot her het er oat om such as nitrogen,
: Lo e, uctum of 4

to 7r|ng manbers ‘
Th&g iIl‘.dLII

Ta formala (I}, A is a saturaled hydrecarbon linker group containing from | o T
carbon eloms, the Brker group having o maxirpum chain length of 5 atoma
crtending between R end NR’R? and 2 maximum cbain lengih of 4 atoms

2 exending between Eand NRER. Within these constreinls, the moietes E and R
meanija aftached al any location on the group A

The term “maximum choln length™ as used berein rofers to the number of atoms
lying direclly between the fvo moieties in questor, end does nal ke into 2ccolml
any branchiny in the chain or ooy hydrogen stoms that mey be present. For

25 exemple, in the structure A shown below:

n P e o
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35 The definition R'Rb" as used hereon, citherwith
regard to substituents present on acarbocyclie or
het erocyclic atoiety, or withregard to other
substituent present at other |ocations on the
conmpounds of the formula (1), includes inter aria
conpounds W herei AR is selected fromabond, O CO
OHst8geL0) , NR (O, OC(J SC(S), NR GCSEDNOBONR |
8C(14R), NR C(NR), C(OO QQS CCONR, 30 C(SO
C(S)S, C(S) W C(NRa)O C(14R”)S C(4R)NR, CqO) O,
SC(O O WO 200MP611 ri] PCTIC. BzOQJ10n5S6a 27

NRt (0)O OC(S)O SC(S)o, NR C(S)o. OC(NrRyO, SC fl'’
JONRG(NR') O, O(QS, SC(OS, NRCQS, OXS)S,
SC(S)S, NROC(S)S, HﬂR‘)s HSCHR) s, NR C(MR)S,
QC(O NE, SC(O NR MC(S)NR", sc(5) NR,
NRC(S) NR', OC(NR N\N SC(N WuNR C(NRNR S. SO
802, NR', 5 SQ R and NR 32 vvhe i gayltis as

her ei nbefore defined. The noiety R' can be bydrogca or
A cibaybiie leagtbedipn BNk M b a0 FREREGY Gk fnand

het gmﬂ%%ﬂgﬁmQaV|ng from3 to 12 ring nenbers

(typi ca and nons usually from5 to 10),

ﬁg?lcﬁennﬁ dro areg;émd%gg E lggt“%lgnall subsunrtneg% as

Ear%éé@@*ﬁ%’%lﬂﬁ@r@l@@ycl io 10 groups areas set out

above. Wien Wis o and Ri's a G.s hydroaarbyl group, R

andm pre' s mingijradnh de liflar goup hash vidddaeth ok Dxy geamiipg
Pr ef.gltAd osgi:gear byl oxy groups include saturated
hydr oear byl oxy such as aI koxy (e g. Ct4 aikoxy. nore

US%LADH]F(;.]'.\ :ﬁﬁiéﬁﬂ)ﬁ:}é %p o])é]y (D@g%nethox "

partlc ;hoxy ,

%Vy Rsuch as cyclopropyloxy cyt : habur yhoxy,
cyelopcntyloxy and cyci ohexyl oxy) and cycl oal kyadkoxy
1§ eIy e fodier erghrodipohiohd lknjr e@pbaan thota yenghiofs aams extending
CY Gempdnad MAdFaZRAOXY) . The hydrocai r byl oxy groups can
be substituted by various suhstituents as defined

232?%%“;%%“E“ﬂﬂ%“"*‘zﬂmm%ﬂfﬂ%“ﬁﬁa%?%?hoxy and
tri

N:Ecg,eg ,g as 1n
ﬁydnxy (e.g. as in hydroxyethoxy).
C a 20 al koKy (e g;, as in nethoxyethexy),

hyd# WWEMEWIWGF cpmpehndy tislipker rogmbat Ma@!)

15 length of 2 or } atoms exiending between R and NRR? and a chain length o£2 ot 3
aloms cxisnding between E and NR'R?,

One of Lbe: carbon atoms in the linker group mey optionally be teplaced by m
OXYgen O nilroger alom,

When pregent, the pitrogen atom may ba linked directly Lo the group E.

20 Tnone embodiment, the casbon atom fo which the group R" is atlached is replaced
by an oxygen atom.
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ar a cycllc group (e g. a cyehoal kyl group
ornon- aromati cheterccyclic group as hereinbefore
defi ned). Exanpl es of al koxy groups bearing
anon-aromlic heteroaycho group as a suhstituent are
those in which the heterocyclic group is a saturated
cye]ie am ne surh as ntorplwim, piperidine, pyrmid
pi perazine, Cl4 25 al kyl - pi penxi nes,
47'{’9?:‘]“15‘5!15} yl pi pereanes, [eirnhydnpyran or PCTGE0M0NAGS
t ehehydrof nrdn and the ai¥oxy group is a Cl4 al koxy
group, nore typically a C .l alkaxy group such as
nmel hoxy, ethoxy orn-propoxy. Al kaxy groups may bo
aubsni tul ed by, for exanple, a norntyclic group such
as pyxrvlidi n%i peddi ne, norpholine sndpi peraai ne and
N- s Dsther erbiadirasy B \aod E se@izched to-fie-sandBaBQ 08t G2 iniad
+ 2! N-C

acywn%{ﬁ& AR, e LA bV R RS
i ncP{ARSEEST Wi di ucet hoxy, pi peri di noet hoxy and
pi pcrazi noct haxy. WeaR is j bond and Rtr is a Cl1.3
hy d Pdesta irogen R Sy Senasmpierseserfl, it yptkfered itisy the nilpgerup s
B Ei&vxﬁen #5m e NHBRY sodup 26 @fackd 2@y RYAR QOARIRYnigl OUPS

?D aturated groups such as cyci aal kyl and al kyl
and par "ar exanpl es of such groups i ncl ude net hyl,
eth

o OPE PR R CHSEY P Sl ok P PP At o

as di@ﬁli}rtedhﬂ hneureﬁnu@bxamplmishadhkerwm hs s dickadbi y |
gr orpeih NCl ude al kyl groups substituted by one or nore
hal ogen atonms such as fluorine and chlorine

ait ﬂ%g%hl
@ﬁ|g%ﬁ§?ﬁﬁ{“ﬁg Itorghﬂfhﬂﬁ$ﬂglghg ﬁonct yl and
pcrfﬂbﬂw@%ﬁl %W%ﬂlﬁﬂf?ﬂﬂﬂﬁ%@ﬁ?&'ﬁm or
hy dgreagy nggncdlayac&mmyami Hrith r&lﬁdbmdfwuzlﬂélgkmb Jad G g
acC nz (®)

o plitea gt 68 AR B o BB TRRY UHERE Y
el H?»’rﬂa B PR STHSALY %WWMb ;hcawd w2 posiion
1d | ] gﬁﬁ_diufg&ﬁ:ﬁ] bcuﬁlgﬂs 0] @emﬂtday bebupvall KOXy

net y 3??% an%m%§&%eg suc&smghcyc oaﬂEyI

gr oﬂlbglmeglnwnydnp BuHat inpdfl ne ot i lucromeihyl group, for
example. In one embodimenl, aﬂunnnﬂ alom is Lu::lhad at g posttion f§ wilh respect

o the NR*R? proup.

20 I will be appraciated ihat thar when ag ox¢ provp is present at the carbon atom
adjacent the NR'R’ group, (e compaumd oF the formtulz (1) will be en amide.

In one embodiment of the inventon, no aerins aloms are present in the linker
group A.

IR another embodiment of the invention, no hydroxy groups are present in the linker
25 group A

[n & forther smrbadimenl, oo oxo grotp is présenl In the lioker group A.
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groups and non-aramalic heterocyclic groups as

hcrei nbefore defined). F Particul ar exanpl es of al kyl
groups substituted by a cyclic group are those whereh
the cyclic group is a ssdsated cyclic am ne such as
rnor phol f ne, pipcridinc, pyrrolidiue, piperaziae, Cy
al kyl - pi pera~aes. Cr7-cyci aal kyl - pi perazi ues, 20

t SOARAFIdPyr an or tehahydrofuraa and t he ACREBIBHGHE!
is a C. alkyl group, mart?® typically a Ct.1 alkyl
group such as ntl hyL ethyl orn-pnpyl, Specific
exanpl es of al kyl groups subsdaaed by a cyclic group
i ncl ude pyrzolidwonOhyl, pynoli di napropyl,

nor phol i nomet byi, norphol i naerkyl, norpholinopropyl,

pi pﬁrotebrw hmmb@thds npthpm {l}QﬂﬁHhﬂrmé}'%uNn%Hﬂ]ﬁth ut ed

Lg\gﬁrr%qm %E?& Ilnﬁrélugﬂ%ﬁgs sﬁbzt ] ?%15' 'y g}%hhé‘? loupscI
oy TS A 5 %a%@%é}w%’@ PR Do,

f or ates, Arpproen A hwrﬂe gers than murhyrbpms@ﬁaﬁduymsmhsmmmd
€ . g ¥SRRH b QERIP, Or a corbocyclic or
het erocyclic group. Exanples of R R6 | -

et A R SRS AR

al kY L LS TRIDHP SarRypis mogfirgesh plogy and m&FI?SFF tesErbhony |
gr owamben skelpah. sul phonam des fornmed froma cyclic am no
group such as piperidiac, norphaline, pynalidine, or

an lapideranaddiy thlsGtdpailin siiedofioRes §2hlBolk W adafn in

u Re where
1 " iRl [ﬁ el ey PR e hondl BBl ok
| er¥aptiA 18 Be R froum far agiies EIF pAR9R 2P gHlagked ¢ the NR'R?

par grbup dinc bitheH MG paiy 61l de-diiethll gaiigh. hel ewaryl sui phonyl
groups. Particular exanples include nethyl sui phonyl,

pb%gﬁ%ﬁmwhﬁ?&muﬁpmwﬂmw thn}M]?&l[-R AR spNg - RO
gﬁg%ﬁ%fuﬁ?“g%mexa l'i%"ﬂ%?%ﬁ@@& g@pq‘?g{* ocg%ka%/bocycl iC
131 HEREY oY imbergin GigNH, ISivéerop DEW isatacRbdR the group E and Is
seleeted from (CHa)-CR™, (CHa)N and (ME-CH; bisOor L,jis0oc I, kis 0 or
LmisQori,nisd, 1,2, or3 and pis 0 or 1; the sum of b and k i3 0 or 1; the sum
ofj, k, m, nand p does not exceed 4; RS and R sre the some or different and are
selected From methyl 2od ethyl, or CRPR forms a cyelopropyl eroup; and R? is
2 selecied from hidrogen, mathyl, hydroxy and fuorine;

In enclher sub-group of compounds of the formula (T, the portion B'-A-NT?R? of
Ihe compound is represanied by the formula R'-(Gl-(CHa)m-X-{CHa)-{ CR'R); -
NRZR wherein G is NH, NMe ar O; X Is atiached 1o the sroup E and i seleered
from. {CHy)-CH, {CH,);-N and (NH)-CH; , Jis Gor L kizsOor |, misOer 1,nis0,

25 1,2, or3and pis Gor L, and the sum of j, k, m, n and p does not exceed 4; and R®
and R are tha seme or different and ace selected from methyl end ethyl, or CRER?
forms & cyelopropy] fmoup.

A particalar geoup CR'RT s C(CHy ).
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where R is NRC include am no, Gu al kyiamno (e.qg.

nmet hyl am no, ethylam no, propylam no, isopropylam no,
rerr-butylam no), di-Cl4 alkylanm no (a,g-

di met hyl am no and di el hyl am no) and cycl oal kyl am no
(e.g. cydopropyhunino, ryclopcnlylarSo and

cycl ohexyl nm no). 15 Soeci Se ||l nbodi nenls of n
Preferences for A B. R Wand RO The groug "A" To

f YY) A is a satur al,ed hydrocar bon TGTHIREMYFEp
cenlaining froml to 7 cdrbon elorus, the |inker
group having a maxi mrum chain length of 5 atons
pendi ng between Rt and N[t'R3 and a nmaxi num chain

l ength of 4 atonms 20 extendi ng between R andNR2Ra.
Wthin these constmnls, the noieties E and R can
eankreabip KiaCHaECHL any | ocation on the group A The
term "maxi mum chain | ength" as used herein refers to

t he pobIREs Rt Poere ihyﬁung,gw-mni"ﬂl%fﬁe&@eﬁhdwe two
noi et i stj.aomn...a 0 {0 accot nt
any FBraed B EHER R ORI ARG BB’ G B e
may MBEEMr esent - For 25 exanple, in the strutturc A

hows, bel ww.. | . WO 20051061- 63 PCTI Cl | EOQJI (1[ LSI(J 1U
3 t}é“i‘@“’ﬁf“ﬁ““’:%& AEEAPMY E R (A) the chain

| engt l?isl%,erﬁm%ﬁ-‘l.%gs U’j}l’ﬂqr»‘hﬁ%%li s 3 atons whereas the

chain l'ength 9 et ween and NR2R3 is 2 atonms. In
gener s (CH,)j-CH, RAES end i, Y ispf Bk ers@dp shat the | i nker
group has a maurmm chain length 5 of 3 atons (for
exampias (CHeyrCI3 kdd lons) 0. nfsd, @ amdbiotli ment, the |inker
group_has a chain length of I atom extending between
Si t * aftd (FHeGB G H:%‘ﬁg%?-ﬂ&ﬂab3i°h%ﬁld,P igthe |inker
group has a chain length of 2 atons, extending

[ Particolar configurations wherein ihe portion R'-A-NR’R” of the compound is

represantad by the formula R'-(Ghe-(CHo-W-Ca{CHz)o-(CRPR ), MR are
those whersin:
v kisO mis 0, Wis (CHy)-CRY, jis 0, B* is hydrogen, bis ), nis 2 and p is D.

o kis0,mis0, Wis (CH;),-CR™, | is &, R i5 hydroxy, bis0, nis 1 and p is O.

15« kisO,mis0, Wis (CHy)-CR®,jis 0, R famethyl, bia 0, nis L and pis G
= kis0,mis0, Wis (CH)-CR™. i3 0, R® is Auorine, bis 6,1 is 1 ond pis 0.
In one preferred configuration, the portion R'-A-NR*R? of the compound is

represented by the formula R'-X-(CHa),-NR*®? wherein X is atizehed 1o the group
Eand isa growp CH, and n is 2.

20  Particular examples of the linker pronp A, together with their polots of atlachment
1 the groups RY, B and NR’R’, are shovn in Table [ balow.

Tablea 1:




t

between Rr and NR2R3. It
group has amaxi mum chain | ength of 3 atons

bet ween 1| - In one partical arlypreferred

T

betmeen R andNRZR 10 In a further enboduen[
i nker group has a chain length of 3 atons extending

and bWR3.

group of conpounds,

and a chain length of 2 or*3

group may optionally be replaced by an
ai 1lrogerr atom Wen present,

[ he

is preferred that the |inker
ext endi ng

the links group foes a chain 15
| SpMOee32 or 3 at ons extendi ng bet ween RCTERAMMRIRS

and NVWR3. One of the carbon atons in the |inker

linked directly to the group B. 2f|

oxygen or

atons extendi ng between

the nitrogen atom may be

in one enbodi nent,

thge carbon gTomto| mnnqh the gr 'S attacngu I's
re Iaced bz an oxygen Fa -
----- QO;%lI\/FGIq- 663 %tzoo )OE464 [ f
a other nbofi ment | R akd 1B are httachef [he same
car bon om of thei5nker oup, and a car, on aluﬂnin
I ke ch&in extth|nq bet we | and NEC -R “T's repl qced
by an—oxygen-atom nufrnnn al-um.ar oxygenjat om
arlepres@nt Mat_is p eforM dmma t he nitro,qéen 5 qr
oxygéhxigﬁﬁhaﬁd t he Qﬁaﬁéfﬁi uB are s ace apart By a
| east t jervenin c rbo at ons. @hrtlcular
grioup of coffpousds MAthlﬁ foRmul s f[}, e Ilnker
Bl loat |inked
R' N
) r!
‘\l./\/\hfr'ﬁ \(L\/ eyl /\Er
3 AR
E R a7 E A8
] 2 NIHE I?z
NH 1 R -
“\T,ﬂxh; & Rmai:::J '\Rr/NHH,N R®
E E 0
Al2

‘i
qrz

E
E ’ E
Ald
AlS
1 hF 1 7 ' ]
E rf} E rl': E R?
S -
b R T
E E E 34
Alh A7
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directly to the gnnip Eis a carbon atom and the

i nker group A has

an all -carbon

skel et on.

10 The

carbon anmens of the linker group A may optionally bear

one orntue
and hydr oxy,

substituents sekected from oxo,
provi ded that the hydroxy group is not

fluori

| ocated at a carbon atomit wth respect to (hu, t

grou

and provided also that the oxo group is

nc

21t3

| EAEWWSHE & car bon atom a with respect toP¢THEMpRE:!

group. Typically,

t he hydroxy group,

ifprrsrau, is

| ocated at a position P 15 with tispect to the NR2i 3

guup_ in general,
be present.

subs

gr 0 It W
gr up is gsent at
NRLR3 group,

an]am de.
fl diorine atons arc
anot her enbodi nens

the co
I n one eprbodi megdg

it my he
dt uent or nmy be

h regpect t

e ed t

the
ound of the f
of th

present in the

arbon atom

of rhe i nventi on.

Ri | | uocanet hy
ment, afl uorihe

an
he
Q atiill
tion, no
[oup A
roxy g

Hat _t hatl whe
% .

qr nmul
g inv
Ili nker
no hy

are present_in the
e: nbedi

gr up% ZOWNBI1463 |G;'73200 10154%- | I*,132 In
gr bup of ICorfpomids |of the fomtul a (1) neEt her?® hydr
fluorineg

the |

gr oups nér
group A e,
Pr
S
o

Nno 0OXO

I 1 nker

25 grou
Q
9y g

cn

atons are pre

i nker g&Bup A

car bon al one |n
tTogematom—th
Xy subatit ueut
subshtuenis. ti

a t Uit e
nker

dA T
i m!

ent is the link
unsuhg2#t ut ed.
The |inker grou

j;

no nore than onehydroxy group wl |
Where fluariae is present,
present as a single fluorine

pr I_n a di uo onmet hyl ene Qn
gr In onF’enpgé
i's ed at apos t%en

ht om

NR2R3

0XO0
be
in

Lips

one
DXy
er

D A

g—group A bears
gnd nore prefera

nNo
pl y

Currenly prefemed groupd include Ad, A2, AS, A6, ALG, ALL, AZ2 and A23.

One particular set of groups includes A, AZ, A3, A[0 and AT1.

A farther particular set of groups inclndes A2 and ALL

dnather particulor set of proups includes A6, A2 and AT,

5 A furher sof of groups includes Al, A2 and A3,

In group AZ, the asterizk designates 2 chiral cenlie. Compounds having the R
copfigumtion at1his chiral cenire represent one prefzmed sub~group of eompounds

of the imvenfion

R]

(N AT Y



tr.

When there is a chain length offour atons between E
and NR2R3, it is preferred that the linker group A
contains no rdtrogen atonms and nore preferably has an
oil carbon skeleton. In order to nodify the
susceptibility of the conmpounds to netabolic
degradation in 10 vivo, the linker group A can have a
bMHEREESonf i guration at the carbon at omPCREHEHPE 6
the NR R3 group. Pot exanpfe, the carhop atom attached
to the NR2R3 group can he attached in a pair of
gem di net hyl groups. In one particular group of
compounds of the Fornmula (1), the portion Rt-A-NRJt?
of the conpound is reprenenlcd by the fornula

|Rts ﬂﬁtwé%r&[p@*h)w&ﬂ\btﬁfm(ﬂﬂlﬁr&up Wﬂaﬁﬂmmeﬁ%&;%nl S
seI ce Eglhchs fﬁhé%%%%ﬁgp%&N %ﬁl—@}i-CH b i's

I.
2 gé"’ngﬁg“m °8°?;fmy°hﬁanﬂsndrﬂnm déill 9;9, lm sun of
H@mmwan@fmw ﬁﬁltmrbb@@@ewbsmps %Sﬂ’&ﬂﬁﬂbl"’{?d are the
§0wm&a&bdrﬁ§@@scﬂﬂﬁiu@h@m§ﬁh@ﬁir&@mﬁﬂhm sty and

orns C I ' 'S
“E“Ihge‘{hmamﬁﬁ R0 oge %% 9%%&?%% rgﬁ%g%f r%% e
fldmmﬂhépmﬂﬁ another sub- group of conpounds of the
formula (1), the portion R -A-NRzR3 of the conpound

i s Bxapl®stnthanbupyintive pieoylmaphiyRiisi f@hiyimide and
( CHBhuidCRR R any &ﬁ@ﬁ@sm%ﬁﬁﬁhgiG is NNL NMe or O }Gis
a

attached to the group nd is saleeted froth

a I% g@%"| Agﬂt j is 0 or
lécﬁlgm '}gﬂg}n LESLM or 'ilhyjnab@s{m = m or 3 and
p |E§W1%Pf51b5“%ﬁ'&ﬂfqﬁ@ﬁ%'m#5*fg‘ﬁwﬂ a and p does not
exceed 4; and Ra and R7 are the sanme or different and
at ePasietlweubaituehis eludahpdmig Cantr iy Alysrine shlodREIImng unes a
cyc&:@ﬁh@ﬁmh cgs:@ummﬁp@m Epﬁyﬁ‘ﬁﬂﬂf}’ﬂmﬂ@@ﬁﬂ}&b&mﬂ( CF4) 1.
--------------- CglCIItMI la~Stf3

14 acylam

piperazinocarbonyl; five and aix membered heleroaryl a.nd hetzroaryloxy groups
coataining ere or (wo heteroatoms selected fom ¥, O and B; phenyl; pheuyl-Ciy
alkyl: phenyl-Cyy alkoxy; heteroaryl-Ci.a alkyl; heteroaryl-Ciy alkoxy and
phenoxy, whersin the heteroaryl, heteroaryloxy, phenyl, phenyl-Cy4 alkyl, phenyl-

20 alkoxy, heteroaryl-C i alkyl, heteroaryl-Cy alkoxy and phenoxy groups are
each optionally substrtuted with 1, 2 oc 3 gubstitucnts selected from Ci.; acyloxy,
fluoring, chlerine, bromins, fluoramethyl, eyano, CONH,, Cya hydrocarbylowy
and Cy_ hydrocarby! each optionally substituted by methoxy or hydroxy.

Prelbrred substilucnts include hydmky; €4 acyloxy; Huctins; chlone; bromine;

25 mifuoramelhyl; cyane; Cy.g hydrocarbyloxy and ;. hydrocarbyl sach optionally
substitaied by C.g alkoxy or hydmzy; Ciy acylamine; benzoytaminag;
pyerofidinocarbonyl; piperidinecarbonyl; morpholinocarbonyl; piperzinccatbenyl;
five ang six membered heteroary] groups contrining one ot two heteronloms
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Particul ar configurations where the portion R--A-NR2R3
of the conpound is represented by the formul aR -LGk
[CEix}mJC {Cf {CA6Rr)c 1VR~-R~ are those wherein: 5
kis O,ms Oor |,nis 0, 1,2or3andpi sO. Us O, m
isOorl.nis O, 1 or2andpisl_ Xis (CH2)I-CH, kis 1, m
is 0, ais 0. 1, 2or 3and pis 0, Xis (CH2)J-CH, k
is 1l m15 0. nis O, 1or2andp|sl Xi s
(IS s 0, kis 1.mis O_nis 0.1, 20r3an'&fﬂr“§‘8‘“*’1‘l§‘“
Particnl arcnafi gurations V\%ereln the portion R -A-VWR9
of the conpound is nspresentad by the formula R~ LG
& (Cf1 -WO CFl~,-(CR8r}~ N1t2 Ls ara those wlorein:
kis Qmis 0, Wis (CH2),-CRr, j is 0, RO is
hydrogen, bis i nis 2 and pis O. kis 0, mis O,
Wi seldc@HRVES, O jndi S5 hOhetatoarybgrnpeibelig ypt danlly Subdyinsd bysne/  and
[ al'S O
Roo s ol Sl Y?gﬁﬂf“‘"’a%&?%%h -,
0, Wi }’)’T"ER““PSFEF@EP“""REE“P? G¥R LRSS b i s o x
is ztuba.i‘mhnpsdaemd)ﬁum Cn a@jh:&j’ prueice chlethecodkifd, gut at i on, the
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hydroxy.

Although up to S substitusnls mey ba prasent, more typicaliy there are 0, 1, 2.3 o 4
substituents, prefembly 4, L, 2 or 3, and more prefembly 0, 1 or 2,

In one embodiment, the group R is unsubstituted ot substituled by up Lo 5
aabslitpents selectzd fom hydroxy; T4 zeyloxy; Auorine; shlorine; bromine;

15 tiflucromethyl; evano; Cig hydrocarbyloxy and Ci.y hydrocarbyl each opticoally
subatiluted by C.a alkowy or hydroxy.

In a firther embodiment, the group B! can hava one or two substiteents selected
from hydroay, fluarine, chlosine, eyano, phenyloxy, pymzizyloxy, benzyloxy,
methy! and methoxy.

20 Inanother ergbodiment, the group R can have one or two substients selected i
from Duetine, chlorine, wiflnoramethyl, methy! and methoxy. '

When R’ is a phenyl group, partienlar exaroples of subsfituent combipetions include
mono-chlorophenyl end dichlorophenyl,

Further examplea of substtuenr combivations include those wherain B! is

25 hydroxyphenyl, fluorochlorophanyl, cyenphenyl, methoyphenyl, methoxy-
chlompheayl, fluorophenyl, difluarophaoyl, phenoxyphenyl, pyrazinyloxyphenyl or
benzyloxyphenyl.
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WhenR' is a six membered aryl or hetervaryl group, 2 substitueal may
advankagecausly be prescol at the para positdon o the six-membeared dng. Where a
subsiitucnt is presenl et the para position, it is preferably larger in size Lhan a
fluotine aram.

T

R’ EngJ

In one group of compoupds of ihe formulz (f), R* and R are independently selected
from hydrogen, Cr+ bydrocarby! end Cy acyl wherein the hydwearbyl and ecyl
moletes are optionally substiined by cne or more substituents selesied from
fluorine, bydrody, amine, melthylamino, dimethylemino and methowxy.

When the hydeocarbyl molety iz substited by a hydroxy, amino, methylaming,
dimethylamino or mrethoxy gproup, typically thete are of Ieast two carbon atoms
between (he substituent end (he niropen atom of e group NR'R®, Particalar

examples ol substituted hydrocarbyl groups ore hydraxyethy] and hydmxypropyl

In anoiher group of compounds of the invention, R* and R arc independently
gelected from hydrogen, Oy hydrocarbyl end Cpy acyl.

Typicolly the hydrocarhyl group, whethar substituled or unsubstiluled, is an alkyl
group, more equally a Cy, C; or Cy allyl group, and preferably a methyd group. In
on¢ particuler sub-group of compounds, B? and R? are independently sclected from
hydrogen and methy! end hence NR*R? ¢an be an amino, methylamine ar
dimethylamino group. In one particular embodiment, MRIR? can be an amino
group. In another particular embodiment, NR*R? can be & methylamine group.

In an aBernalive embodiment, the Cyy hydrocarby] @oup can be a cyclopropyl,
eyclopropylmethyl or cyclobutyl group.

In another group of compounds, K apd B* together with the nitrogen atom 1o which
they wwe alached form a cyclic group selected from an imidezole proupapd a
saharared monocyclic belzrmeyelie grop baving 4-7 ring members ond optionally
conlaining B second heteroatom ring member selected from O and M.
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WD 2005/ 061363 PCTICRIM MM 0-161 35 Rl d~R12 ~R3 R9
RI{N A19 E1 E A20 1y~ A2 ~ R4 wR2 R NR R
NRO ER3ER E A22 A23 24 N.RK R ER A25
Currently preferred groups include A, A2, A3, A6,
Alo, All, A22 and A23. One particular set of groups
includes A 1, A2, A3, A 10 and All. A 5Irl her
particul ar set of groups includes A2 and A 11.
Aﬁ'é'?ﬂ'@? P&t ticular set of getups includes PEYCHREIMHY
A23. 5 A further sot of groups includes Al, A2 and
A3. In group A2, the asterisk designates a chirm
ccnLre. Conpounds having the R coafigurntion at *Ss
chitd centre represent one preferred sub-group of
conmpounds of the invention. RL WD 20051061- 163
PCT fagiptheverag of cen@amdsgh aFhR Legeberyith Hie sitmgen aowmlio o

het ehiBh xR BRch BRSO BUH BleyeliOMp RBulagt Of
ting members and optionally containing a second heternatom ring member sslected
from O and N.

3 The samrated monocyclic heteroeyclic sroup can be unsubstitated or substituted by
oue or mere substituznts R a5 defined above in the General Freferences and
Deefinitiens section of (his application. Typicelly, however, any suhstitugnis on the
heterveydlic group will be relativety small substiuents such as Cyy hydrocarbyl
{e.z- methyl, ethyl, n-propyl, -propy], cyclopropyl, A-butyl, sec-bulyl and fert-

10 butyl), Suorine, chlorine, hydroxy, amine, methyiamine, athylamico and
dimethylamino. Particular subatiluents ere methyl groups.

The satureted momacyelic ring can ba an azacyclonikyl eroup such as an azeliding,
pyooliding, pipsriding or azepane dng, and such rings aro typically unsubstifted.
Alternatively, the seturated monocyelic fing can contain an additionn] heieroatom

15 selected Bom O and N, and examples of such groups inelude mospholine and
piperaziné. Where an additions] N alom is present in the ring, this car form part of
an NH group or an N-C,galkyl group such as an N-methyl, N-ethvl, N-propyl or NN-
isopropyl group.

Where NR*R forms an imidazole group, (he imidazole proup can he unsubstituled

20 or substitited, for example by ane or morc relatively small substiments sach aa €4
hydroeatbyl (2.8, methyl, ethyl, propyl, cyclopropyl and botyd), fleorine, chlorins,
hydroxy, amino, methylaming, etbylaming and dimethylamino. Partisular
substibents are nuelhyl groups.

25 Ina further group of compounds, one of B and R together with the nifrogen stom
to which they are attached and one or more atoms from the linker proup A form 2
siturated menoeyclic heterocyclic group having 4-7 ring members and optionally
coniining a second hetercatom dng member selected from O and N.
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such groups set out in the section headed Genera

Pref erences and Dabnitians. Rt can be nonocyciic of

bi zycli.c and, in one prefcaal enbadincnt, is

ni oaccyclic. Particular exanples of nonocyclic aryl
and hel eroaryl groups are six nenbered 5 aryl and
Iteteroaryl groups conrai~ up to 2 nitrogen ring
mEYREISHEInd five nenbered heteroaryl gr QEFgBH0068
containing up to 3 heterodfomring nenbers sel ected
(1-03 10, S and N. Exanples of such group

i ncl udcphenyl, naphthyl, drienyl, lim, pyrimdioe and
pyridine, wthphenyl being presently prcfiired. 10 The
group Rt can be uusubalihrted or substituted by up to
S SEaBitsWENtBomantlds igtedaplinpemdfviama IR R uedhh Soase t hose
| spedrdetadiu@UP RrC above. ydroiry; C 14 acyl uxy;
fluariire; chlorine; bromine;. Particular subsdtuents
i nclude h uitluoronmeghyl ; gh: CONH2; nitro; Cta

hydr ocar byl oxy and Cl Myl ff cacti
optional |y substitutedsby , al koxy, catboxy+
orhydroxy; C's acylamna; 15 %enzoylanino

pyr nﬂﬁ}.ﬂ s:[a%.@erepc%yi 2 tu R InA RSP O Yhdtu fatts within the

mor phol | noaat bony pi pers 1innocaxbonyl; five and
$ueed Afird? &d heteroaryl and het aroeryl oxy groups
cont ai ni ng one or two heteroatons sel ecte GanlN 0
ancFugher pymplyd of syoh eqmppungsigeluda pyeyppundsyhersi NRSR Jmd ik ox v ;
hetﬁ&ﬁ@ﬁuhggmuﬁﬁﬁm&ﬁhh hetcroaryl -C 4 ai ktAy slid
phonoxy, wherein the hcteroaryl, het cr oaryl oxy.

phenyl, phenyl -Cl4 al kyl enyl 20 Cc4 sl koxy.
e

heteroaryl - Cta al kyl . g?l - Ct a al koxy andphenoxy
g ps are each option sﬁbstlbrted with 1, 2 or 3
substitucafs selected frorf i acytoxy, fluorlne

hi b : fl th |, , N-1, Ct
Py PB4 Y PERYR O Ry B s Suize s ital Ty
ls ubsigs of 2t & abipulimertaindss yE cpelic hymhowndyare thige erdicherdnd

aubgtLtychi s include hydrotcy; C,a acylorty
quorlne ‘chlorine; bronmine; thy yaw, Ct.

trl uorgﬁ%$?%¥c s%ﬁ%%?@%?ﬁﬁﬂgﬂﬁ%: Pm%xy on&hb%roii.

C1 4o Aveliviere cffsde®dieni no:  pyrrol i di nocar bonyl :
pl per| di nocai bonyl ; nnlpha&ﬁﬂpcatbonyl

piperazinocathanyt;
R! N"R

15  where x and ware each G, 1, 2 or 3 provided that the sum of x and w fllz within the
range of Z o 4. Parlicular examples of cyclic compamds are {hoze in which x5 2

and wis 1.

H..d

In formula (1), R} is mlected from hydrogen, halogen, C.5 saturated hydrocarbyl,
20 Cy;sahmaled hydrocarbyloxy, cyand, and CFy.
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five and sl x nenbered heteroaryl groups containing one
ortwo heteroaions 4i | | WO 20051 CEltr.3
PCfJA 1 200J00SMa) 37 selected fromN, 0 and S, the
het eroaryl groups being optionally substituted by one
or nom Cu ail SYl substituents; pheuYl: Pyndyl and
phenoxy whrncin the phenyl, pyridyt and phenoxy
rou?s are each optionally substitured with 1, 2 or 3
s MMYWHFL s sel ect ed from G .z acyl oxy. FRGTEHP4NS6
chl orine, bromne. 5 trlflucronethyl cyan, C _z
hydr ocar byl oxy end Cl1.2 hydrveazbyl each optionally
substituted by nmethoxy or hydroxy. In one sub-group of
conmpounds, the subsli[uents fbrR are chosa
fromhydroxy; Cl.4 acyloxy; fluorine; chlorine;
br o frforraypidaily, R pabarted fiyoh bydoganhaiogin, Chysraetiiyeatosy and
'Eﬁh&/ﬂiﬂ@?{irm&m@fﬂtﬁsﬁmqﬁﬂﬂ propdAlsia hatf,gd By €. 2
aII 8%? qdr though Up to S’'substituents
&%ﬁ Emﬁ% “%V%Fcally there are D, i, 2, 3
or4 substituents, preferably U 1, 2 or 3, and nore
preﬁerably 0, 1 or 2, In. one enbodi nent, the group Rr
is unsubstiryted or substituted by up to 5
aub & peyyls . @lﬁeﬁéamﬁrmyﬂmﬁ 5 s@mm'ad wdumrbﬂ.
fI uar 1 B RO RfdtoRe byl dRy, Qﬁnﬂ@[}h{lﬁ Rittcore Yan;

DEYe) Y120 0 I ea,chn
opt| onaﬁrlﬁ substitu eglb @ﬁﬁgy By e,
fur w%%mwﬁnﬂf@emmwmhmﬁwamm ar two

subhdidricydr s sel ecte from hydro", fluorine, chlorine, i
oyano, phenYl oxy. PyrazizzYl oxy, benzYony, nethyl

@ndnﬁaame a:&@ydn@ aAHALBEE ISR gl §UE can
bavg g mg substJtnens sel ecte uorlne
chl oFfhig™ FHRENry |, methyl and nethoxy Wien Rt

i s aphenyl| groupl partlcuLar exnnpLes of substtutet
c o YA B ferbpgyelic garkhelerocycelic groups are menocyelic,

Preferably the carboeyelic and heteroeyclic groups are ammatic,
Particufar examples of the group R? are optionally substituied phenyl or henzyl,

15 Prefershly, R” is selected ftom sclected from hydrogen, halogen, Cy.s seturaied
hydrocachyl, cyano, COWHz, CONHR®, CF), NHz, NHCOR® and NHCONHR®
where R’ is optionally substituted phenyl or benzyl

1o d N R4 AR B —rde b

More prelerably, R is selected fram selfecwd from bydrogen, bafogen, C\.s i
saturated hydrocarbyl, eyano, CFa, NH;, NBCOR® and NHCONHR® wherz BY is
20 oplionally substinted phenyl or benzyl,

‘The group R’ is wpically unsubstiuied phenyl or banzyl, or phenyl or benzyl
substinded by 1.2 or 3 substiniemts solected from hﬂlﬂgenx: hydroxy;
trifivoromethyl; eyano; carboxy; Gy aelkoxyearbony); Cyy eeyloxy; 2ming; mono-
or di-Cy.4 alkylamina; Cj 4 alley] optionally substituted by halogen, hydroxy or C; 5
25 alkoxy, Cyy4alkoxy optionally substituted by helogor, hydroxy or Cy.» alkoxy;
phenyl, five and six membercd hetemaryl groups containing up 10 3 beleroatotrs
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nono- chl or uphenyl and di chl oraphunyL Further exanpl es
of substi hecat corabfuadons include those wherein Rr
i s 25 hydroxyphenyl, fluarochloraplranyl, oyanophenyt
met hoxyphenyl, el hwky- cherapheayi, fluorophenyl,
di fiuorap' benyl, phenoxyphenyl, pyrazinyl oxyphenyl or
benzyl oxypharyl. 3 WO 200M 6146] PCTI G Lt 0C111005. {Ga
aMoOMFEMIRI is a six nenbered aryl or het OCEHEBYINNSG
group, a substitueet may édvanhxgeously be presort at
t hepmw position on the six-nmenbered ring. Wets a
snbsiitacnt isprescal atthepara position, it is
preferably larger in size than a fluorine atom 5 R3
and R In one group of conpounds of the formula (I],
Rz  sategkeRirona® N ind 8eeé raaledndd cybaldie eid@der R Bdagglr ogen,
CLA BKAN 0 bhre Bl Cheor ARYR OIBELR N LNe YT ocar byl
onal 'y

and acyt~ noieties are op Ssubsti tuued by one

g;}g%&§h§gﬁ2 an1n2ts Sﬁe$ﬁm%§WF* tIu |nokvhydroxy,

Whef ymemewl,unms%smmm
y?ﬁﬁi&mm R%E@&mlhlameh@{hh puurﬂumssht ¥lo2 53 .
ms a ere re a V\D car on
R L ﬁﬁﬂﬁecln‘ﬁfﬂfoag Tt on,

of fetgerllgicss et %Rmﬂsawma{qa di)eptiondly auhshitated lofC,.: alkoxy

Subeduydrdyed hydrocar byl groups |ire hydroxyethyl and
hydr oxypropyL In another group or conpounds of the

I NVERL @R eted from
Pksgﬁggﬁgcartf%ﬁ%gﬁgﬂﬁﬂﬁg%'%gﬁiﬁy%i%ally

yd
I?heg)ﬁ%ﬁ'ﬁ%ﬂ?@yl group, whether substituted or
unsubstilul ed, is an alkyl group, nore usually a Cl,
Ca BRSPSyl group, and preferably a methyl group.
In one particul ar sub-group of conpounds, Rs and R3
ar elﬂufm@p%Beﬁmmw@lcet:h@dmﬁmmwdahydmgmhramjpm hyl
an due:hﬁ“b@!&:tdﬁ'ﬁ%ﬂihc“gﬂﬂpﬂ@t A EbAThd 1R sedBed R¥A-2 B0 OF 20

di net n198 LQup. In one prriiculur e. nbodln eat,
NR can #% no

15 Prefarred groups E are monocyelic and bicyclic aryl and heteroaryl groups and, in
particular, groups contining a six membered srometic or helerozromatic ring such
as o phenyl, pyriding, pyrezine, pyridazine or pyrimidine ring, more partienlarty
phenyl, pyridine, pymazine or pyrimidine ring, and mare prefarbly a pyridine or
pheny! ring.

20 Examples of bisyelic groups include benzo-fused and pysido-fused groups whersin
the group A and the pyrazols ring are both altached Lo the benzo- or pyrido- moiety.

Ja one embadimant, B is 4 monoayelic aroup.

Particular examples of momocyslic groups include monocyelic aryl and heteroaryl
groups such as phenyl, thiephene, fiman, pyrimidine, pyrazine and pyridine, pheay!
25 being presenlly preferred.
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group. In another particular enbodi mrent, | VR2R3 can be

a net $yl am no group. Ea an alturnalive enbodi nent,
the Cr4 hydrocarbyl group can be a cycl opropyl,
eycl opropyl nmel hyl or cycl obutyl group. |In another
group of conpounds, R2 and R3 together with the
nitrogen atomno which 25 they are eltached fornma
cycl|cggroup selected froman 1m dnrale grqﬁp and a
ftbnocyciic heterogyclic group havisHFRIMPIHg
menbers and optionally conWng a second heteroatom
ring menber selected fromO and N. 3 wo 2005/0614()
PCTI GD211}-1Mp546J 39 in a further group of
cenpotnmds, R2 and R together with the ni hagen atomto
whi ch they are attached forma sattrared nonocyclic
hetém@ewmiﬁmm@wmﬂyaﬁhm@h@prW@mmﬁn@wﬁanﬁsm&ﬂammmm
opt ig : L0 a second heteroatomring
ncnberselecled rom0O and N. 5 The saturated

non G ngg@g ted or
substltdﬁsﬂg$§[oneq%?§wgigﬁgh% i %ﬁgats h%ﬁ decd
abowlqhﬁmwe EXSlPRERIERS: W@%&%ﬁ@@éﬂ%gs dvas pipgTHe

SECtahdDiigeioahi S appl i cation- Typically, however, any
suhstituents on the heterocyclic group will be

r el adik Mamedam grﬁiﬂbﬁﬁlﬂ bt S RzSl: Sree) hre Sabdhed W SUiR6RT MY

S ar%gpﬁ%#r%ﬁ%%w%ﬁ%@”y'
chl &Fumﬂm%@ymma@vmmwumm of mthgduanil no and
di mﬁu& BilbhetylenBa3tpheiyea 2, lﬁeuﬁfﬁﬁmﬁﬂﬁ:ﬂe ugt hyi

e e P

pyr ms ﬂmwSplperldlne or azepane ring, and such
rings amtypically unmsubstituled. Alternatively, the
sat Uhagrags Boode yehistitndg codavenp it daumrtituemt <R dihich mast

het g &?eh@cl‘%r&étm??h%gi‘%g ndr (iR aBMibda Nnreadpﬁcaﬁ}(@:m::?%s of

such S.1Nnc hol'i nc _and per azi ne. Were
an 4 By ecrpelpeighigmsh fﬁ'affemﬂ ff*#ﬂ@h%ﬂwwam? fiplegep an
for @, g)emdsnnaﬂnd beumids);lrifuaopetiot; cyunn; K Ciydfosdrieitky eptionapy such
as @&Mmm& St hey; Mg BLARY beaftiNpudeBRLAL ALY

gr oup
by Cr.z alkoxy or hydrosy.
Prefirably there are (- substifucnts, mors peeferably 0-2 subslinuenls, for example
Qor 1 substituent. Tn onz embodimenl, the group B i onsubstitred,

232 E may be other than:
-2 subsiituled pyridone prowp:
- a substiiwied thiazole group;
- a substiuted or unsebstitited pyrezale or pyezalone group;
- a suhsttutad or unsubstituted Beyelic fosed pyrazole grouy,
15  -aphenyl ing fused io a thiopbene ring or 2 six membeared nitrogen-containng
heteroary] ring fused o e thiophene riog;
- 3 gubstituled or unsohslituted plperazioe proup;

R AR A leee b = b meee
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Wiere NR2R} forns an i m dazol e group, the im daw

gawp can be unsubstituted 20 or subsdttded, for

exanpl e bycne or mart relatively small subsRments such
-as Cl-4 hydroesibyl (e.g. nethyl, ethyl, propyl,

cycl opropyl and butyl), fluorine, chlorine, hydroxy.
am no, nethy am no, ethylam no and di ne thylam no.

PYQ 1¢YPHE? substi hieats are methyl gr oupSFCTER2HI0GH
further group of conpounds? one of Ra and R3 toget her
with the nitrogen atom to w hlch they are attached
and one or nore atons fromthe |inker group A focn a
saturat ed noneeyclic heterocyclic group having 4-7 an
menbers and optionally containing a second hetetvaram
ri né_ﬁm&tﬂ@gla& aiybal htermuopl ﬁmﬁ*‘dﬁlﬁé ﬂ.‘.’gﬂr s ]:IJ.EH}QQS and

211 LOOKAG3 T KRROUN Ll by Y e EXEARLES OF
such _eor npe dfs i ncl ude conpounds erei “and A
forﬁﬁpggeﬁ%ﬁ)?ﬁy}j&? °‘i‘”r‘|‘8“fornul a: Fit, NRa PHA where t and
u are each 0, 1, 2 or 3 provided [hat the sumoft and
ufhid.s within the 5 range of 2 to 4. Further

exanpl es of such conpopnds3igt) ude conpounds wherein
NR2, R3 and A forma cYgli€ grdup of the formula: | R

E[CH where v and werg each 0, 1, 2 or 3 provided
that the suns of v and wfells within the

5 where * denotas the poini of atnchment 16 lhe pyrazole group, and “a™ deroles the
artaclineni of the graup A;
risl, Lor2:
U iz selected from N end CR': apd
V is selected from N and CR'?; where R'™™ and R™" are the same or different and
10 each is hydrogen or a substituent containing up (9 1en aloms selscied from C.N O
F, Cl and § provided that the tolal aumber of non-hydrogen etoms present in R
and R™ togsther does not exceed fen;
or R™ and R'™ topether with the carbon atoms to which they are attched farm an
unsubstituted fve or six membered setmrated or unsaturated ring containin Eupto
15 wvo keternaloms scleeted from O and I and
R™is as hereinbefore defined.

lr one prefecred growp of compotnds, E is a group:

P
3
\l,/

where * deootes the point of attachment to the pyruznte aroup, and “a™ denotes the
20  attachment of tha group A;

P, G aond T are the same or differenr and are selected from N, CH apd NCRW,

provided that the greup A is attached to & carbon siom; and U, ¥ and R' are as

hereinbefare defined.
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10 mange of 2 to 5. Particul ar exanples of cyclic
conpounds are those in which v and w are both 2,

Furt her oxanphs of such conpounds i ncl ude conpounds
wherein 14&R3 and k forma cyclic group of the
formula: RL p N-Rs (CH2),r 15 where x and w are
each Q 1, 2 or 3 provided that the snmof x and w
falls within the range of 2 to 4- Parl scal ar exanpl es
of *RFEHE onpounds art (hgw in which x i BCHCBARRY
1. AA In formula (1), R4 Ts selected from hydrogen,
hal ogen, Ctd sshuated hydrocarbyl, 20 C-5 sat rated
hydrocar hyl oxy; cyan, mid CFs | | | | WD 20051a6146J
PCTI CR2004/ Ca. 5-16-1 41 Mre typically. RL is

sel ected from hydrogen, hal ogen. Cl-] saturated

hy dE:aepkyf iR and R Hiochadka tydGizen anﬂ’ﬂémmgd)upﬂal"[ms forRt

gﬂg% ﬂﬁgﬁ%ﬁ&ﬂgﬁﬂ % . S In fornul :é R5 is
sel SRR of Rorarddd "&g‘@ﬁ ?bf*"“‘g“l’é(gf'

hydmmbammﬁmhpdﬂhmmnmudwmmhmyﬂmmmﬂMthamv cyarlo

wher e |s mhereln
dm%%s@g\'ﬁﬁ%m%

R a2 iloroeig PR o3 @&5%%

bi cgoiH, mwmmmmmnmnmﬂpmmﬂwam@ worpholino,

het E&R}% o5, antibhs SRR e Syiingaal RRuNGabdunin d

het ero I C groups ate set out above in the Cenera

Pi efSLSRG SRR E Rl Ll ¥ RRRISECHbQ Dy groups in B and R

1D that ace directly aitached to the carbon atom ting members C are selecied fom H, O
{2.g 28 in methoxy), WH (e.p. as in omino spd methyiaming) ang CH; (a.g. esin
maihyl and achyd).

roup e or

Particular exampies of the linker group E, ogether with their points of etlachment
io the group A (*) and the pyrazels ring (') are shown iz Table 2 below.

13 Toble2;

esBlssltellice
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Typically the carbocyclic and heterocyclic groups are
nmonocyclic, Preferably the carbocyclic and

het erocyclic groups are aromati c. Particul ar exanpl es
of the group RO a e optionally substituted phenyl or
benzyl. 15 Preferably, RS is selected from sel ected
from hydr ogen, hal ogen, Cl-s saturated hydrocarbyl,
CW““SW la, CONHR, CF3, NHx, NHCOR9 an PCRIGERANIRS 1
when R9 is optionally subdfi t ut ed phenyl or beazyL
More preferably, R5 is selected fromseleercd from
hydr ogen, hal ogen, Cl-a 9atar91Ed hydrocarbYl, eYanu.
CF], NHa, N13COR9 at ndNHCOP1f1 RO Were RO is 20
optionally substituted phenyl or benzyl. The group RO
is{typicalTy unsub t|hr edphenyl or benzyl

by halogen f oxy on C
optionally sﬁéstltuted b H%
al koxy: _npbenyli five and S|

gr pups contai nipng up to 3 hel eroatows w¢

ogcn, hy&ﬂk

PC] A selected fromO. M and

sal cyclh and heterocyclic gn

cuo 0 2 heteroalnnms Sel ect eq , nd
N. xanpl es of the noiety R5{include

hy¢r ogen, tlunr}ne, chloringe, bionene, |nethyl, etihyl,
hyaroxyethyl net hoxymat hyl { cyan, CF3. {NH3, N
anfl 5 NHEHNHRO |vhere 0 is pwrnyl or benzyl optiond Iy

sul :\r\\/J nvy 1 ng__r_l

chl orine, brom ne, rr|fluennethyl cyari o. -

hydrocarbylox al kox,and Ct~ h h Ydr ocar
o o GO T § aBLE °B‘9’“€3§'“1§FE’6¥W

or infiehrenethyl. Pr ef erred exanpl es of Its include

hydr ogen, nethyl and cyan. Preferably k5 is 10 hydrot

ON THe (A1BHARY bptiodald o fRigHd Ray apply to the definitfon of B in any of

5 formuiae (D), (Te}, (Ib), (1), (@D, (IV) and (V) and any sub-groups or sub-
definitions therenlne definsd hereim:

» E may bo other than s pheny! group having & sulphur atem attached Lo the
position para with Tespecl to Lhe pyraznle group.

» E may be other than o substitated oz uhsnbstituted benzrimidazole,
10 henzoxazole or henzlbiazole group.

Ome sub-group of compounds of the fonnula (T) has the general Forraela (T
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eur bocyclic or heterocyclic group and cart be
selected fromthe groups set out above in Ihu 5L cdon
headed General Preferences andpefirntions. 15
Prefierred groups E are nonocycllc and bicyclic aryl
and heteroaryl groups and, in particular, groups
contai ning a six menburad aromatic or

he"t%?“&%ﬂ)‘ﬁhti cring such { ,as a phenyl, pyPqTefHemosied
pyrazi ne, pyridaaine or pyrimdine ring, nom
particularly e phanyl, p3 ca, pyrazine or pyrimdiae
ring, and nore preferably apyridine or phenyl ring. {
20 Exanpl es of bicyclic groups include benzo-fused and
pyri do-thsed groups vitereia the group A and t ha
pyrazole ring are both attchedg®t o the benzo- or
pyrido- noiety. In cue enbotigyimE is anonoeyclic
group. F Particul ar exanplges a&fa nonocyclic groups

i ncl ude nonocyclie ?F1| ¥l hat'croaryl groups such as
phenyl, thiopheae, Fl'rém, py#i m dine, pyraxine and
pyridi ne, phcayl 25 being presently preferred. 1 I
WO 100.5/1161-163 PCghd t2Q0J(€K15J64 -13 One subset
of monocyclic aryl and héferibaryl groups conprises
phenyl , thiophene, furafNpyxi m dine and pyridi ne.
Exanpl es of non-aromatic nocycl il groups incl ude
eyet oal ksnes such as cycl ohexane and cycl apenl ane,
and whdrdik 1BE@APOUIE Siatha B ke ritGRT St Pisificn (Fie @émak AR, q 5 and

| 1 ol b | . h
DyF BUNREE, & ke e RPLEL B hlia 3R 4 AR RN
e T EYES, CmpleR eRd gRGgecy thempf; (g Ry fEstitlent rug 182 7 at o
get beifafireldeinad. A Ghifd (I, q id dhfirghly Dort2, dobre freRERWY 06 pam
rel at N A Prneiiyd! bR RRLER isQla iGN nf LY RSk of

the benzene ring.

Within formula (Y, one particular sub-group of compounds of the mvention js

represanted by the formula {ITT):
H1 -\ fRE
N
do
R ! RE
N—N
10 H ()

where A’ is the residue of the gronp A& and R' 1o R? are as defined herain,

Within famula (T}, ape prefemred group of compounds is presemtesd by the formuia
)

o allmcEn A Al allar -



i ncl ude 1, 4- phenyl ene, 1, 3-phenyl ene, 2,5-pyddyl ene
and 2,4 pyridylene, 1,1 10 pi perazi ayf, and

|, 4- pi parazonyl - Further exanples cl ude
1,3-disubsliwed five nenbered rings The Maps E can
be uusubsti hded or can have up to 4 suhstituents Rs
which may be selected fromthe group RLO as

b LFEREY e defi aedT, Marc typical |y howdESiGR2u s
subsubl enr5 Rs are sel edzd¥from hydraxy; oxo (wheaE is
non- aromat i c%hal ogen 15 (e.g. chlorine and brom ne);
trffiuoronethyli oyaao; C a hydrocarbyl oxy optionally
substituted by Cl-a al koxy or hydroxy; and Cta

hydr ocar byl optionally substihftd by d-2 al koxy
orhydroxy. Prefczably thgre areg®-3 substitucnts, nore
preferably 0-2 subslidiug hgq,qyr exanple 0 or
suhstiruenL I n one enboy ﬁ%,\ he group Ri9
unsuhsti'tuted. 20 Emaybjit otllerthan: a s ubsti ruled
pyri done group; a subSt™uted thiazole group; a
substituted at unsubst led pyrazol e or pyrazal one
group; | substituted off unsubstituted bicyclic fused
pyrazol e group; 25z a phenys ring fused to a

t hi ophene ring or a si ered nitrogen-corrtaiaing
hef emaryl ring fused tg—Ns Uophene ring; a substitrded
or unsuhsli[uted piperdzi ne grougiv;W0 2110. 51061163
PCTI CR200J1 005{!~ is The group E can be an aryl ar

het ey is 0riawp, ﬁ?ﬁi&ﬁ&e{}ﬁu}ﬂﬁy&?geﬁj :&nﬂ}ﬁﬂfﬁkf a:%@lfqndun o N
con u ree heterotuorns ected fromQ
an d&@ﬂ“ﬁ}g aﬁ?%%f%“g h%’%ﬂ”ﬁﬂ“#@%‘ Eg%ﬂ%ﬂzﬁbff Py | a:
1~ab¥¥¥Ep)r 5 whcav * denotes the print of attachment

b the pyrazole group, and "a' denole9 the atachnent
Gf wthwhegerogyef ggmpaunds within formula {IM) = represented by forrula {V):

-
M—H
H

whersin and R! and B? io R are as defined berein.

In formula (V), R® is preferably selected from hydmogen and Cy 4 hydmcacbyl, for
example C 4 alkyl such es methyl, ethyl and isopropyl. More preferably B is
10 Thydrogen.

In ezch of formulae (31) to (V), R' is preferably an optionally substifiied phenyl
group as defincd beyein,

PR
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risO,lor2; Uis selected fromNand CRI"; and Vis
sel eclad fromN and CR121; where R2' and R ' are the
same or difereat and. 10 each is hydrogen or a
substituerl ooatalning up to ten atons selected from
C, N O, P. O and S provided That t h e total m nbar
of non-hydrogen atons present in Rla" andR U

t oget her does not exceed ten; or R %and R'= together
wi ¥ h2PHEESr bon al nps to Wi ch ']toy are aRfTEHaMH Mo
an ustsubstituted five or*six nenbered saturated
orunsaturtted ring containing up m 15 two het ermai ons
selected from0O and N, and R' is as herenbafare
defined |1 Q one preferred group of conpounds, Eis a
group: If ~ U-T where * denotes the point

of alin tuSetharmin brotipoo Fedipoimds nf&mu:ermgiumu.ps & Aichted hadrocol®Ot €S

tgeﬁ'ﬁg EIIE&'ﬁai!mghmgflare sef ecte flmEer %qmgdare |

SITEO renr NCRI ,

pr oTARHUAR Fpa fengtyef SQPB’EM‘“F%E”H‘F"F% Widbea arum
an dmakipue\éhati BadRi 6F 4amma sxientieg eiweire® o RS wirethondAD 20 O

X Oﬁ;ri%rnhg gﬂdﬁ ydrogoﬁggy% 4%5?% #oumgéeﬁlR% asand
her‘éi‘%ﬁf@ﬂ%@“"d@@ ﬂ“%mﬁléw“m“!"
NONbeliysilt @ g@R: mmmaaammhaunmemﬁﬂpim rodfvied e 7b

inc Y, coropyl ,
oy PR g “Lﬂcaf%%@%ﬁ'ﬂvﬁ 1 hBPRER Y AR O0Y!
t O NRIBT BP9 . 5 hydnxynet hyl . hydroxyettiy],

u:ret wad ggrmédrnpm selelitdd| FoRrhPdreiei) @X ysatiatat hidtRiBIRIAAOXY

I | sam no, el byhmi no,
%‘1]![ %%1%}%*& C02K acef ani do,

I|d|n er|d|n rnZ|
aéﬂﬁ%ﬁ o%%hmﬁé{dh L4 %"fg/?rg am hosﬁ&ﬁ% fecife”
ni esyifeas, mbtdwdmltw Mamelr- ef s @roupniRd anay be eumhmad with sach
gencral end specific preference, embodiment and example of the groups A® andfor

15 R andfor RY andfor I andfor B and that all such combinations are embraced by
Lhiz gpplication,

The various functcnal groups and subslitluents maldng up the compomids of the
formula (I) are typically chosen such thet ihe molecular weiphl of te compound of
ihe formula (I) does oot excecd 100, More usually, the molecular wejght of the

20  compound will be less then 750, for exomple leas than 70, or lesa than 650, or {ess
lhan 600, or less Ihan 550, hfore proferzbly, the molecular weight iz legs than 533
aod, for example, 15 500 or less.

Partienlar compoumnds of the invention are as illustraled in the examples balow end
ere selectad from:

25  2-pheny!l-2-[4-(1H-pyrazol-4-y1)-phenyl]-sthylaminas;
3-phenyl-2-[3-{1H-pyrazol-4-y])-phenyl] -propicnitrils;
2-14-3,5-dimsthyl-IH-pymzol-4-y-phenyi]-2-pheayl-ethylamineg,
2-{4-chloro-pheayl}2-[1-(1H-pyrazol-4-y1}-phenyl] -ethylam ine;
2-[3-(3,5-dimethyl-1H-pyrazol-4-yT}-phenyl]-1-phenyl-sthylamine;

b A e VT RV LR A A A — e
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Preferably, when Uis &a |llnr Vis CK the atons or
groups in Rlz" and R' 10 that a e directly attached
co the carbon atomring nmenbers C are selected fromH,
O (e.g. as in nelhoxy), NFl (e.g. as in amno and
wet hyl am aa) and CT-11 (e.g. as in nethyl and ethyl).

Particul ar exanples of the ILka group E. together with

t W& P38Es of attachnent  to the group APEEGIHEM0HARE
pyrawle ring { } are shown"in Table 2 bel ow. 15
Table2~ N/ N-NNBi B283 B4 i | 10, _as 85 B6
B7 WD 200510614& 3 rCrlcazo041 005464 46 _a rMeo R
B9 B10 all Bl12 ti B13 In the table, the subslituenl
group As' i5 selected fromnmmthyl, chlorine, fluorine

and3-pheifl 2 Hygfany -y pheofippof@idiew ng opf onal
' | definjd fB i f 5
£ or f ARt AR o MRl 1PN © 2" S )
and A RyleaBasgy el e ratekd-y e ops-mehurgwt: as
def {mﬂdﬁwrebmfl}-E[ﬂw-ph&om-hgﬁheim%h&pﬁ@hﬁmyﬂmwup
av Itgﬂﬁ] { ot SILtlon ar s
\E/]vi tﬁ res prz‘gﬂt\&{lgiﬁﬁ%ﬁ' rag*gﬁg&wg?&“mﬁ‘@g‘yﬂ%“bt hgr W

an tstigemhing-ddt-d Hnymadks hrhedbereremziid daaol g
1-(4-chlore-phenyl}-3-{4-( TH-pymsol-dy{)}-phenyl]-propyiamine;
3-Q.4-dichlore-phenyl)-3-{4-{ (H-pyrazol-4-yl}-phenyl]-propylamias;
4-(4-chloro-pheay}-4-[4-(1H-pyrazaol-4-yl)}-phenyl]-piperidine;

1t dA{d-methoxy-phenyl}-4-[4-{ 1 H-pyrazol-4-yi)-phenyl]-piperidine;
4+{4~chloro-phenyi)-1-methyl-4-[4-( | H-pyrazol-4-5 [}-phenyl]-piperidine;
9-phenyl-3-{4-(1H-pyrazol-4-yl)-phenyl]-piperidine;

443, 5-dimethyl- | H-pyrazol-d-yI)-phenyl] 4-phenyl-piperidine;
dimethyl- (3-[+-(1H-pyrezal-4-yi}-pheeyl]-3-pyridin-2-y1-propyl} -amine;

15 {2-{4chloro-phenyl}-2-[4-(1H-pyrazel-4-yI}-phenyl]-ethyl) -dimethyl-emice;
12-{4-chlero-phenyl}-2-[4-{ 1H-pyrazol-4-yI}-phenyl]-ethyl ) smeihy]-amine;
(2-(4-chlom-phenyl)-2-[4-(1 H-pyrazol-4-yi}-pheny!] ethyl} smethyl-amine (R);
(2-{4-chloro-phenyl)-2-{4-(1H-pyrazol-d-y8)-phenyl]-ethyl} -methyl-amiae (S);
- (2-{4-chlero-phenyl)-2-[4-(1H-pyrazol-4-y1)-phenyt]-ethyt ) -mopholine;

2 A [4]1-{4-chloro-phenyl)-2-pyrrolzdin-1 -yl -erhyl)-phenyl} - H-prrazale;
(2-(d-chlore-phenyl)-2-{4-(IH-pyrazol-4-y1)-phenylf-thyl}-isopropyl-amine;
dimethyl-(2-phenyl-2-[4-(1H-pyrazol-4-yl)-phenyi)-ethyl }-amine;
{2,2-bis-[4-(1 B-pyrazch-a-y])-phenyl]-ethyi} -dimetayl-amine;
{2,2-bis-[4-(1H-pyrazol-4-yl)-pheayl]-cthyl}-methyl-amine;

25 I-(+chloro-phenyl}2-[4-{IH-pyrazol-4-y])}-phenyl]-elhylamine (R);
2-(4-chloro-phenyl}-2-{4-(1H-pyrazo!l-4-yl}-pheayll-ethylemine (S);
1-{4-chlaro-pheny-2-{4-( 1 EHl-pyrazol4-y1)-phenyl]-acctamida;
1-{2-{4-chlora-phenyl)-2-[4-(|H-pyrazol-4-yl)-pheny)] <thy!) -piperazine;
1-(2-(4-chlorg-phenyl)-2-{4-(1H-pyrazol-4-y1)-phenyl]-ethy!} -piperidine;

30 4-[4—{2412:lidin-lr].rl-!-{Hh]um—phnnyl}-cﬂlﬂ]-phenyl]-lH-pymﬂle;
1-phenyl-2-[4-{1 H-pyrazal-4-y1)-phenyl[-ethylamine;
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10 benzoxazol e or henzl hiaw e group. One sub-group of
conpounds of the fornmula (1) has the gegernl formula
(11) i I I WO 2005W 1463 PCr/ GB2004A)C, 464 47 R ~R
f ~3 fRARQ1Il 4s RTflI-N wherein the group Ais
attached to the neta orpara position of the beorenc
ring, g is 0-4; R, R, R R and RS areas defined

bare in in respect of formula (1) and sub- groups,

eXdhIMeE &hd preferences thereof and R i SPGB0 SIE

substituent group as 5 her®i nbefore defined. In
formula (11), g is preferably 0,1 or 2, nore
prefcrebly 0 or | and nudprefnrably 0. Preferably the
group Ais attached to the parry position of the
beoxene ring. Wthin fornmula (11), one purticuiar

s ubgr&thipreybheord S ansthel - [4K | H-biyeezolr 4 pl)erhiériyl)actaside;

r epnasai-ad bl biBfork il R R NN 10 H

iy ko Sros MR L
{2-(+chloro-phenyl)-2-{4-(|H-pyrazol4-y[}-phenyl]-cihyl} -eikyl-aming;

3 4{4[1-(4-chloro-phenyl)-2-imidazol-1-yi-athyl]-phenyl }- | T -pyrazoie:
melliy!- (2-(4.phenoxy-phany[}-2-{4-{ [B-pyrezol-4-yl)-phenyl]-cthyl} -amine;
{2-{4-meihoxy-phenyi)-2-[4-(1H-pyrzol-4-y[}-pheny(j-ethyl}-methyl-amine.
methyl-{2-[+-(pyrazin-2-yloxy}-phenyi]-2-[4-(1H-pyrazol4-31)-phenyt]-ethyl) -
aming;

10 methyl-{2-phenoxy-2-[4-{1H-pyrazol-+yl)-phenyl]-ethyl) -amine
2-{(4-chioro-phenyl)-[4-(1H-pymzol-4-yl)phenyl]-methoxyi-ethylamine;
4-{4-{1-{8-chloro-phenyl}-3-pyrrelidin-1-yl-propyl)-phenyl] - | H-pyrazole;

4 {4-{3-azclidin-i-yl-1-(4-chloro-phenyl}-propyl]-phenyl ) -1 H-pyrazole:
Il.'l.l:lhyl-{3-nﬂphlh.B.[Gn-2-}‘1-3-[HlH—p}Tml-fl-}’I}phﬂnﬂ]-pmp}'l}-a.ﬂlii:lﬂ;

15 dlmclh}rl-@-{3-meE1}TI&minp—1-[4—{lH—pmznl-4-y]}-phmyl]-p:upyl]-phen].rl]-
amine;

{34-fAuaro-phenyl}-3-[4- | H-pyrazol-4-yi)-phenyl]-propyl -methyl-antine:
4-{4-[4-(4-chioro-pheny])-piperidin-4-y1])-phenyl) -} H-pyrazole-3-arbonitrile;
3-(4-phenoxy-phenyl)-3-[4-(1 H-pyrazol-{-y1)-pheayl]-propylamine;

20 i-[(4-cbloro-phenyl)-[4-(1H-pyrazol4-yi}-phenylj-meihyl) -piparazine;
l-methyl-4- {phenyl-{4-( IH-pymzol-4-yi}-phenyl]-methyl}-[ 1, 4]diazepane;
{3-(3-chloro-phenony}-3-[4(1H-pyrazal-4-yl)-phenyl}-prapyl) -methyl-emine:
methyl-{2-phenyl-2-[6-{1TH-pyrazel-4-y[)-pyridin-3-¥]] -elhy! -amine;
4+ [4[1-(4-chloro-phenyl)-3-imidazol-1-yl-propyl)-phenyi} -1 H-pymazole;

25 4-[4{3-imidazol-1-yl-1 -phenowy-propyl)-phenyli-1 H-pyrezole;
4-(4-[4(1H-pyrazol-2-yl}-phenyl}-piperidin-4-yi}-phenol;
1~{(4-chloro-phenyl-[H(1H-pyrazai-4-yI)-phenyll-meihyl} -piperasine;

(2{4- finoro-phenyl)-2-[4-(1H-pyrazol-4-yI}-phenyl]-eihyl] -methyl-amine;
{2<(3-chloro-phenyl)-2-[4-{ | H-pyrzol-4-y [ pheny!j-ethyl) -methy{-amine;

0 4-{4-2-methoxy-cthoxy}-phenyl)-4-[4-(11-pyrazol-4-y)-phenyl]-piperidine;

4-{4-(3-methoxy-propoxy)-pheayl]-4-[4-(1 H-pynezol-d-yl)-phenyi]-pipetidme;



Wthin formula GQUI), one preferred group of conpounds
is presented by the formula S WO 20051(161-163

PCTI GB2004HH15464 4B R2 R FP(CHNg Fe RO R- S
-N (IV) whecrcio z is O, I or 2. R20 is sefectrecdfram
hydr ogen, nethyl, hydroxy and fluorine and R to Rs
areas defined herein, provided that when xis U, e is
oYM  hydroxs'. 5 Another group of MAEHGHHWHEIC
within formula (11f) is répresented by fvnaulu {V):

N2 Rt NH H(Y) wherein and Rr and Rl to R are as
defined herein. In fornmula (V), RL is ptcfcrably

sel ected from hydrogen and Cl.1 hy&cc&byl, Far
exanpl e CLi al kyl such as nerhyl, ethyl and isopropyl,

Mor 8-(3pt-difhirafileyy DRI-[4i(Si-p ﬁ&mﬁ%@w&m&@nmmrﬂmﬁﬁﬁh of

Rbheagy Eﬁ’“"ﬁyﬂ%%ﬁﬁﬂ PREE AR 5s o vo

2005181 PCT| GB20041P+1516J 49 In anot her

S Ub a0t ploniphaep 3R H-rPfakdd . yH BB UGN -méhyil-Smifle;

At Y ALEHIRYALIG 3 PR R pyrazol-s-y]) phenyli-cthylaming)-propsn--of;
2-{2-{2-chloro-phenyl)-2-[4-(1H-pyrazol-4-yl)-pheryl]-sthylamine ) -thenot:
3-{2-{(#-hloro-plieny!)-2-{4-{! H- pyrazol4-y1)-plrenyi] ethytamioo) -propan-1-ol;
2-{2+{4-chlom-phenyl)-2-[4-(1H-pyrazol-f-y}phenyl]cthylamine] cthemol;
{2-(4-Chloro-phetry()-2- [4-(  H-pyrszol-4-y1)-phenyl -ethyl}-cyelopropylmethyl-

10 emine; -
methyl-{2-[411 H-pyrazol-9-y1)-phenyl]-2-(4-pyddin-3-yl-pheayl)-ethyl]-amine;
+{3-meihylamine-1{4-{1 H-pyrazol-4-yI}-pheny!}-prapyl} -phenol;
3-{4-meiboxy-pheny!)-3-[4-{ 1 H-pyrzzol-4-y1}-pheny!{-propylamine;
4-(4-chloro-phenyl}-4-[4-(3~methyl-| H-pyrezol-3-y1)-phenyll-piperidice;

15 2-(d-chloro-phenyl}-2-[4-{1 H-pymazol-4-y1) phenyl]-morpholine:

(4= {3-{H{1H-pymzol4-y])-phenyl)-piperidin-a-yl) -phepoxy)-acetie acid;
{4-[4-[4<{ | F-pyrazol-d-yI)-phenyl]-piperidin-4-y1} -phenoxy)-acetie acid, mathyl
aster;

4~ (4-{4~{1 H-pyrazol-4-yl)-phenyl]-piperidin-4-yl} -benzonitriie;

20 {2-4-chlore-phenyl)-2-{4-(1H-pyrazol-4-y1}-phanyl] propy!] -methyl-eminc;
1-{(4-chioro-pheny!)-2-metiyylamine[-[4-{ | H-pyrazal -4-y1)-phenvl]-cihanc;
2-aming-1-(4-chloro-phenyl)- 1 -{4-{) H-pyrezol-t-yl)-phenyl]-sthanol;

4-{) 4 dichloro-phenyl)-4-J4-( I H-pyrazol-4-yT)-phemy!)-piperidine;
4-(3-chlore-3-methoxy-phenyl}-4-f4{ | H-pyrazol-4-yI)-pheny!)-piperidine;

25  4-(4-chloro-J-luero-phonyl}-d-[4-(IH-pyrazol-4-T)-phenyl]-piperidine;
4-{4-{{\ H-pyvazol-1-yl}-phenyl]-piperidin-3-yi) -benzoic acid;

{41 H-pyrazol-4-y}-phenyl]-1,2,3.4.5,6-hexalhydra-[4,4 bipyridinyl;
3-(3-chloro-phenyl}-3-[4-{1H-pyrazol-4-y1)-phenyl]-propylamine;
2-methylaming-1-{4-nltro-phenyl}-1-[4-{ | H-pyrezol-dy-phenyi]-elhanol;

10 2-{3-chioro-F-methoxy-phenyl)-2-[4-(1H-pyrazel 4-y1)-phenyl]-ethylarmine:
24(4-chloro-phenyl-2-Buorn-2-[4{IH-pyrazoi-4-y1)-phenyl]-sthylamine;
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|'i nker group containing fromL to 7 carbon atons, the
i nker group having a maxi mum chain |ength of 5 atons
extendi ng botween R+ and NR2It3 and a rmaxi num chain

| ength of 4 atons extendi ng betweenR and NR2R, wherein
orre of 5 the carbon atons in the |inker group nmay
optionally be replaced by an oxygen or nitrogen atom
and wherein the carbon atonms of the |inker group A nay
opt? BFA® bear one or mafe nbstituents SHITEER¥E™Hidm
Il uorine and hydr oxy, prowjded that tho hydroxy group
when present is not |ocared ere carbon atoma wth
respect to the NR-RR group; and 10 RS is sel ected
fromsel ected from hydrogen, Cl4 saasnt ed.

hydrocar byl , cyan, CONH2, Cits, N b. NHCOR9 and

NFC@QHR&dllﬁG-Iphdnﬂpﬂ wmﬂqimeqqgﬁ.pﬂﬁubtﬂ] prdpyla@ink;0 be

“”‘?& AT an B SRR %ﬁ*@%ﬁﬁiﬁ e o

confritredeeyg ‘b@ﬁéﬁﬂl’ma lkﬁ'é’b’ﬂfmf@ﬂfbﬁﬂef er ence,

en‘g;}e{i{:};@jﬁhfcmq@e@/ Rl ey yﬁ.&nmlm.pg{n@ma@thﬁgp@ﬂﬂ@hr 15 RR
suc

?gn‘gq%gtﬁil %ﬁgpar%}%ﬁﬁ?gé%ﬁﬁ?&ﬁwg h’ﬁ? I"€ation. The

var i Whﬁ’rﬂfmﬂ%&“ﬂ}%ﬂp&ﬂﬂw%ﬁkﬁwﬂ@ﬁvg -3pgill-ng up

t heammgpounds of the fornmula (1) are typl cally chosen

such. i 0 und of the
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nol é&fW@W‘PBW@'Fr&—@H Wh‘ahﬂw}-ﬂmm’éﬂﬁt@ss

toh anF-Ee:hlofoor-meboay pleRyl)}- R B (LOM)-prety1 RRHS1 ) blhd@. 650,
or Eﬁﬁé' t han 600, or |ess than 550, More proferably,
the not'ccatar waigda is less than 525 and, for

ex adpFddiqierasgieny Hléfsagmqb&ﬁﬂwbwawéﬁhpms.am t he

i nvmﬂod&o-amaegd;a&[mhwmm Sy EidEp | es bel ow and
are fmeﬁ?aidég 4 (1H pyr' ozot-4-yl)
pheny yf am ne, eny [3 0

gpy aaol hengl ’ g g |on| tt| | e; ‘h?E‘EHPenyI o
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2- (%@@Wﬁ%%@“ﬁ?’*ﬂpﬁwvwmﬁyu 1-phenyl - el h

y| abéi-silpro-phenyl-3-{4-((H-pyrazol-4-yl)-phenyl)-propylamine;

20 3-(3,A-dichloro-phenyl)-3-{4-( 1 H-pyraeol-4-3 }-pheny}-propylamine;
{3-{4-chlora-phenyl)}-3-4- | H-pyrezzol-4-y1)-phenyi]-propyl}-methyl-amine;
{2-(4-chloro-phenyl}-2-[4- [ H-pyrazol-4-yi)-pheny|]-etty!) -dime(hyl-amine; and
2-(4-chlom-phenyl)-2-{4-{ | H-pyrazol-<4-yl)-phenyl]-ethylamine,

A furiher subset of compounds of the fermula (1) consists of

25 4{3-chloro-4-methoxy-pbeny}-4-[4-(1H-pyrazal4-v]) phenyl]-piperidina;
2-(4-chlorn-phenyl)-2-J4-(VH-pyrazol-4-y1)-phenyl]-¢thylamine (R isomer);
and salts, solvales, lslomers and N-oxides thereol
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3-Phcyl -2-[3- (I H pyrazol - 4-yl)-phnyl]-Pnpyl em ne; 3

- phenyl - 2-[ 4- (1H) pyneol - 4-y1) - Phenyl ) - 1?npyl am nc;

{3- (4-chl or a- phenyl

-3-[4- (1 Hpyr abol - 4-y1} phenyl ) - propyl ) - met hy[ - am ne;

{3- (3. 4-df f hwo- Phenyl ) - 3-[4- (I H pynzol - 4-yl ) - pbeayl } - p
nRYR PN0AEEhy | - ami ne; 5 PCT/GBINHO05 G4
{3-(3-chl oro-phenyl)-3-{4-%1 H pyrnxa[ -4-yl ) -phe*| ] - pro
py[ } - ncl hyl - am ne 3-(4-ohl oro-pheuyi)-3 -14-(l
l'i-pyrazol -4-yl)-phenyl]-pnmpkmm de;

3- (4-chl or o- phenyl

-3-[4-(IHpynrrw -4-yt)-pl enyl ]-Propy ne;
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v
pyﬂ%ﬁigaﬁ?sg 5 eay el (B Sictuded refirences to formulae (1a),
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-(2i 4-chl om phen I) 2-[4- (1 H pyraxol - 4- yl)phenyt] ct hyt

) - AL ST P by selecled and prepagedfaceording to methods described in

15- (EW@mwwa¢m it Dpel P WemBi Bidd (mERQAYT ) - I N
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di ndsp Rl “?2 or example, actd additon salts may be prepared by dissolving fe

pheﬁfﬂﬁb&st?{n% briitipy @i ¥ kiR RAAN s ﬁialhihbéla} ol ne;

{2 sul’uFl ajdﬁeuﬂd}j&@e dcil‘:}. an>:1p1r:]|¥prlatu s:?lv&n}/sn ihai the sall

2?2 PZ“E]%%[UHL"(WNHWMM 4-yi)-pheayl] ' ei hyl }-nethy'!-am
i ne:
Acid addition safts may be formed with a wide veriety of acids, both inorgatic and

organic. Examples ofacid addilion salis inclade =ales formed with an acid se(scted
from the group coasisting of acetic, 2,2-dlehloroacetic, adipie, alginic, ascothic
{n.g. L-ascorbic), L-zspartic, benznnesulphonie, banzoic, d-oeciamidobenzoir,

25 butenoic, (+) camphariz, camphor-sulghonic, {+)<{15)-camphor-10-zulphonic,
cupric, eaproic, caprylic, cinnamic, citric, eyelemic, dodecylselphuric, ethane-1,2-
dizulphonie, ethanesniphonie, 2-hydroxyethmesu]phonic, formic, fmnarie,
galactaic, genlisie, giueoheptomic, D-gluconic, glucuronic (e.p. Dglucuroniz),
gluamte (eg. L-glulamic), n-oxoglutaric, glycolie, hippuric, hydmbromis,
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25 2-(4-chloro
pheayJ). 2-[4-(i R pyrazol -4-yl } phenyl ] xl hyl mne (R);
2- (4-chl oro-phenyl)-2-[4-(IEl
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1- ( 2- (4- chl or o- phenyi ) - 2-[4- (I H
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(2- (B acpliedSiiio F1E M atin? exbim felelimPY r @z 0l - 4-yi ) - phenyl ] - e
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- ProPyl ] - phenyl ] -
The compounds of the invendon mey exist as mono- or di-galts depending upon the

pKa of the aeid from which the solt is formed. In stronger acids, ke basic pymezole

20 nitrogen, as well as the nitrogen eton in the group NR*R, may take part in salt
formalicn. For ¢xample, where the actd has a pKa of less than about 3 {e.g. m acid
such as hydrochloric acid, sulphuric acid or rifluoroacetic acid), the compounds of
e imvention will typically form salts with 2 molar equivalents of the acid,

If the compound is anionic, or has a fanctional group which may be anicnic (e.g.,
25  -COOH may be -CO0O), then a sall mey be formed with & suitable cation,
Examples of suitable inorganic cations inslude, but are nat limited ie, alkali metal
ions such a3 Ma" and K, alkaline earth eations such as Ca** and Mg, and otler
cations such as AT, Extamples of suitable organic cations includs, butare not
Jimited 1o, ammonium jon (1.e., NH,") and subsiituted ammonium ions {&.g..
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am ne; ~3-{a -fluaro-phea3 1)-3

-14{I H py~awl +f -yl } - Ph~Yi ] - Pr oPYl } - net hyl - am ne;

4-[ 4] 4(4-chl orc- Pheyl) - Pi peri di mt-yl ] phenyl)-3H pyrazo
| e- 3-caxbouitrde; 3-(4-ph ,xy' P>

nyJ)-3-r4(i H Pyrazul - 4-yl } phenyl | - pnpyl ar atne; 20

1-((4 chl oro-phenyl A4(1 11 pyrawl-4-vyi) -
ﬁ‘] W??@FH*}J]_] BI pe?/a)zn[e ( iad Y ) PCTJGBmunns.m.l

1- net hyi 4- (phenyl - (4- (I H p$[ aw] 4- yi } phenyl

nmet hy) } - (1. 4] di aaepasP; {3

{3-cLl ora- Phenoxy] - 3- L~1- { 1H Pyr axal - 4-yl ) - PhenVl ] -

YI) -mel hYl -mne; matigyl- f 2-phenyl-2-[& (1H py> -4
y>)-Pyridla-3 yl]-e[hy!] am ne; 4(4[1{4-chlom
pheayk’) NBdaf, ﬂﬂzﬁjhm*)yﬁxapmaydféommyﬂe Jubdtiitghamaroie; 25
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( 2-PBmeHuEPBEHERRFIE lmlzie/
pyr axal - 4-ryi } phenyl j - et hyl ] rretfrglsc-uam ne;

[ 4-Werafertcin Eefrrmyladh wofuzn ap gy waawmufﬂym)
Ph RekdnilinRets, rexAdB-biredabian bk PkPatolkgRhenY J

1 r 'ﬁlﬁé %%kﬁh?gxﬁgﬁwpﬂq;ogwml\%ﬁllow D(,1
1] mdmmwwpmmmwmﬁnmb@azm --y[)-phenyl]-p
copi ouauei de; 2-0-(2-nmerhyramim1 -[Q (1FI-Prrszul 4
y| | Comiptad\dr e Fimpid Rherisicg Ap eming Sindtcnmpyvdsriias N-i 2
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EJhea IJch/Ey gﬁﬁgé@a-gﬁo%ﬁgy%% chl nl?nmphel y]r2 L4

~H %Qm’cﬂls"&‘ BUpNEE-i ~ut ysazni no} - propau- L-0[ ;
7 Gl ch o o) Zou g el 1 1o
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hy[cawu BS argthﬁi-o% GIJEL-(-Eel'J'iﬂ;TY ampine or 4 nilrogen atom of a ritrogen-

conteining heteroeyele.

N-Oxides can be formed by reatment of the corresponding amine with 2n oxidizing
apant such as hydrogen peroxide or a per-oeid (2.8 2 peroxycarboxylic agid), sse

20 far example ddvanced Organte Chemtisiry, by Jerry March, 4® Edition, Wiley
Inlerseience, pagss. More pardenlady, N-oxidcs can be made by the procedire of
L. W. Deady (5. Cortm, 1977, 7, 509-514) in which the amips compound is
reactod with mi-chioroperoxybeazoic acid {MCPBAY, for example, In an inert
salvent such as dichloromethare.

25 Compounds af the formule (T) may exjst in a number of different grometric
isometic, and tantomeric forms and mferences to campaunds of the formula (I}
jnelude oli such forms. For the aveidance of doubt, where 2 compound can exist in
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2-{?{4 cbl oro-phenYl)-z-[4

(i FI - pyra~ol ~-yl } pheayl ] ~t hyl ant no] - cr herrnl

(2-(4-Chl ore-pheaq[}2-[4-(1H pytsral -#yl)-p&nyl]-ethyl
}-et' lopnpyl netbyl- 10 emuc; nethyl-[2-[4-(11f
pyrazol-|-y]}phenyl]

2- (4-pyridin-3-yl-phenyl)-ethyl]-am ne:

4-[ 3-meLbyl anmo- 1 -[ 4

(IR H®H6F - 4- yI } phanyl | pnp Tyl) phenol ; 3{ APEVERAY AL
phenyl )-3-[4--(17 -pyrazol*'4-y1)- phenyIS pr oPyl anu+e;
4-(4-clil ero-phenyl}d-[4-(3

nmet hyl -| Fl - pyrazai - 4-yl ) - phenyl | -pi peridine; 15 2 (4
chl nm pheuyl } 2-[a (1Hpyrnzcl- ypttenyll-norphnline; !
(4-(4-(4

| i pyoraelodvéelydegrintitriysmpridiic REShets b dm BRE HRXYepectic iyl C
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DH’H?EWCDWWHWM##@QW ) - met hyl - ani ne;
I-(4 chi om phenyl )-2-mar tylsmna[-[4<IH pyrazol 4-y1]
phem | ~.dmol ; 2-angTtio- 1-(4- chSorgﬁphenyI)-I-[4 0
| 3- Pynz, ~I . -y[)ﬁfbeaﬁl] echa ol; 33, 4 d] chl ero
phenyl ) 4-F4- (i I mt A- yAh |Iﬁ“ﬂﬂ9
4- (3-chl or o- 4- neth%xy phenyl)A—[4(lB-pyrauI 4-yl } - phen
yl'l Pike: 25 4 (4qchl om 3-tl uero-ghenyl) 4-[4(1Hpyra
ol yrNMhenyl] - : rf4-{4- & 5
| ] pi peridin-¥-yf] -benzoic acid;
-phenyl]-1,2W3¥F,5.6-heaahyd

H pycerol- 1- yI)
4-14- (I H pynz 1-4 y
o-[4, 4" ]bipyridinyl;

& (3-chl oro- phenylﬁ 3-[4-(1H pyrazgd - 4-yl ) pheayl ] - prop
yWi ;

shgml} o1 denekdl ARG Yo i RNILS18he 4V
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2{ 3¢ mﬁ‘“ﬁﬁf’ﬁ‘b@fmﬁﬂperﬁ%% 2[ 4{] H pyr axoM y1)
phen II-eIhyIan1na 4- chl oroPhenYL} ?- 4uam 2- [ 4- (1H
pyr awsc}miwféhﬂﬁprymls ppe of MWECIERNEH ) GiiteB
PCT bafiit o £hefirdnl olf twfolok Bard Bgtical Gdmers, references to compouads of the
0 formule (I} include all optical isnmeric forms therenf g, ennntiomers and
dizstersbisomers), either 23 individual optizl fsomers, or mixtures or two of more
oplical isoyners, ualess the contexy requires otherwiss,

For example, Ihe group A can include ons or maors chirnl cenrres, Thes, when E
and R' aro both attached to the same carbor atom on the linker group A, the said

15 carbon atom is kypically chiral and hence lhe compound of the formula (1) will exist
as 0 pair of anzntiomers (or more than one pair of enantiomers where more than one
chiral centre i9 present in ihe compound).

The optical iscmers may be characterised and identified by their optical activity {i.a.
23 + ond — isomers) or they may be characlzrised in terms of 1heir absglute

20  stereochemisiry wsing the “B and 5° nomenclabice developed by Czhn, Ingoid and
Prelog, see Advanced Organic Chemistry by Jerry March, 4% Edition, John Wiley &

Ty S p—

L2 L TN 4 N, TS R S (R L]




3- (3, 4-di chl oro- phaayl ) - 3-

[ 6-(1H pyranf-4-yt)-pyRdi n-3-yi]-propyl am n;

2{4-chl om 3-11 uoce-phenyl)-2-[4(i H pyi sw d-y1) phenyt| -

c hyl aaii ne;

4-(2-ehlorn-3-11uom pheayl)-4-[4(1H pymM - 4-y

i )-phenyl] -piperidiae;

| MqBepededchl or m phenyl ) -[ 4- (1Hpyr az PCT/GB2004/005 54
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LF ( ol wé?ﬂdz“ﬂﬁ@ﬂd -5)52%!1’{&!{1‘1 sals | WWg@mdual egantiomer of
-ylﬁmﬁhﬁh@d] pi pendi nc;  3-(4-chioro-phenyl)-3-14-(1

H pyrazol - 4-yl) - phenyl ] pnrpyl am ne; 20 3
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20 optical izamer (e.g. enantiomer o7 diastereoisomer). In one geneml embodiment,
09% et more (2.5 substombialiy all) of the total amount of the compound of the
fommula (1) may be present e a single optical isomer (e.g. enantigmer or
diasterenisomer).

Eftets such as carboxylic acid esters and acyloxy csters of the compoumds of

25 fonnula (i) bearing a carboxylic acid group or a hydroxy! proup are alsa embraced
by Formula (T). In ane ambodiment of the jovection, fommula (T) ipciudes within iis
scope esters of compounds of the formula (T) beaning & carboxylic acid group or a
hydreay] grnp. In another embediment of the invention, formuia (I) does not
inelude wirhia itz scope eslers of compounds of the formula (T) bearing a carloxybic
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Salts, Solvate Tatrnners [coners N—CkldeS From
rodrues and | sotnves WO 20a51061463 PCTI CB7 011-110 0
51G3 5 54 (a this aecfioo, as in all other sections
of this application, unless the cordcxt indicates

ot herw se, references to fornmula (1)
includedrefcrcnces to formulae (14 (lb). (I1), (111),
(r? V) and all other sub-Goups, preferences and
ex “"§” hereof as defined herein. 5 UnlEgJEazmmbus
ot herwi se specified. a seférvnce to, a particular
conpound al so includes ionic, salt, solvate, and
protected farns i hereoi for exanple, as di scussed
bclow. Many conmpounds of the formula (I] can exist in
& formof salts, for exenple acid sddition salts or
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R ST e T PR OE

i'norgani C and or gani ic. n salts
i ncheda®al t s Far med MAth anaC|d se[ectcd fromthe
group consisting of acetic, 2,24ehl aroacedc, adipic,
ol gFmismpRswEs: Prixgugs are esters of the sctive compaund {2.5.. 2

physiologically acceptable metnbolically lobils esier). During metrbolism, the ester

group {-C{=D¥IR} 15 cleaved to yicld the setive drug. Sush esters may be formed
20 by ssterilization, for example, of any of the carboxylic ecid groups -C={00H) in

the parcat compound, wilk, where appropriale, prior protection of any other reeetiva

groups present in the perent compotnd, followed by deprotection i required.

Examples of such metabolically labils esters include those of the formula -
C{=NOR wherzin R is;
25 ) salkyl (e.g., -Me, -Et, -oP'r, -if'r, -nBu, -aDv, -iBu, -iBu);
Ciyemincalkyl (e.g., aminoethyl; 2-(MN-disthylaming)zlbyl;
2-{(4-morphelinajethyl); and
asyloxy-Cypalkyl (2.8, 2cyloxymerhyl; acyloxyelhyl; pivaloylosymethyl;
apatoxymethyl; 1-acetoxyethyl;, 1{1-methaxy-1-methyljethyl-carbomyloxyeihyl; 1-
10 (berzoyloxylelhyl; isopropony-carbonyloxymeihyl; |-isopropacy-

[ P




(e.g. L-ascorbic), L-aspartic, benzenesulphonlc
bonxoi ¢, 4-acctauiidobentoic, 25 butenoic, (+)
canmphoric, canphor sul phoui c,

(+) - (16)canphor-10-sul phoni c, cupric, caproic,
caprylic, ~iouame, citric, cyclarnic,
dodecyl sul phuric, ethane-|,2- di>:ul phonic, edtanesn
, WIHEREAIcydr oxyet hit ~ul phani e form c, f REHGBMHASIE
$atactazic, 8entisic, gki&bheptonic, D uconiF

ucuronic (e.g. D locuroaic 8l at $ ), glutamc (e.g.

L-giutnriic), abxoglutarle, glycolic, hippuric,
hydrohromic. 3 I WD 20051061463 PCT/ GD200- 1100464 S
hydrochl oric, hydriodic, isethiunic, lactic (e.qg,
( +}da:bh:&takjumqu1am(ua1}®}m¢mme1m 1-hebhaplaibekyloxyaliei C,
| QALIGH ic, w
éﬂﬁmhﬂ)&y M&:b%bzﬂﬂ -LQ'I: r:xﬁ(] xfz]-cﬁrunyfggyreh:ge{lﬂ-

esulp ul C al qusu onl C
-{4-letrahydrapyrany ux:.r)

nap:hibhmrlnend:ﬂ (%mdlmﬁhdppiwnmnﬂlumydmmmyd 2- napht hoi c,
I eodni ’&ﬁ” |£1 c, 5 oxalic, pablitic,
ganfélﬂgéu‘ﬁhrgmg O%C%L&plru%%?}a?ni c, L-pyrogl tdarri c
L i e
t f Lrowespadwiich, unen Biehes serisal 2Raptige, YEeks e EQW%WWWE% (fvrpl
oni @}mpwmeﬁmhﬁnﬁ:&ﬂ@&maﬁrsﬂmglmﬁmﬂm PR directedS

Sg¥%?Lﬁgar rou ggiweﬂﬁdﬁ%%Lgmon S R |néﬁﬁﬁgs saItS

1P o r GHENRE f#W@@ﬁMWWH@HﬁWWW@N%@Wu c,

ri i dohiGgateSdd mRibY oin @min6 bdid dsiér defiv@Bdel C, 5Succi aic, neleic,
malic, isethioniS fumaric, henreiestilphenic,

W m&mk&mﬁf@' rdﬂﬂﬁ@#ﬁﬁhﬂmbﬁmuﬁiﬁnesm phooi c.

tlap al enesul pooul C val eril e acetl C propanolc
but d
u ]?h ) oGetion %%{E&s&&&i&ﬁ&%ﬂ%@ fﬁ@a@h@% Qi ¢ acids.

er group aci d ad ts |nclu es salts

f or iEtieier PlerRtiRe {Treeess fdirppia (O oyeduttis ¢ forgdlprafld)i c,

161 tqh) in. (DL @€} ded (V) fand d@heGub-gbups, @R iefepces)énd @xHmdlas C,
hloric, glutmic. DL make met hane

nrlpﬁonlc sehacic, stearic, suxinio and tartaric

aci gS mpounds of ihe formula (T) cen be prepared by reaction of a compound of Lhe
formula {X} with a compound of (he [ormula (XT} or an M-protected dedvative
{hereof:

2
F{‘—--—-lR 4 g
N, RL._ 2 R
R /

]
; N
X o0 (XD

20  whereln A, E, and R' to R? are as hereinbefore defined, ons of the grotps X und ¥
is chlodne, bromine or iodine or a riffuoromethaneselphonale (rillate) group, and
the othar one of the moups X and Y is o boronzte mskdues, for example a boronats

ester or boronic acid residue.
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The conpounds of the invention may oxistas nono- or

di -salts dependi ng upon the pKa of the acid from
which the suit is fornmed. In stronger acids, the basic
pyraxole 20 nitrogen, es wall as the nitrogen atomin
the group IVRRR , may takepart in salt formation, For
exanpl e. where the acid has a pKa of |ess than about 3
(e. g. an acid such as hydrochloric acid, sulphuric
acFR B oacet i ¢ aci d), the conpounds OPCT/GRMOS 61
invention wll typically f@rn1salts with 2 nolar

equi valents of the acid. If the conpound is anionic.

or has a I hnctional group which may he anionic (e.g.,
25 -COOH may be -CO0O), then a saltntey be forned with
a suitable cation. Exanples of suitable inorganic

c at T iSctich ednbd eymdd vt 1adee tyicd St=n'diChieting copditinkiallis net al
'ons,es%&gn@@uammmgﬂ frn Bl B8 ARk fRLEANGag Ch as

cations such

Ex a5t @€- B5RbTe Fuch pEPols g fRiborats). Wﬁ"i‘f&ﬂﬂ a"emﬁ'at are
NOt ot b s laduexths mpntafmﬁmﬁummaaqgénmthmdw ahddbamattion

R AT A AR,

M¥es of same suitable substlva anmmoni um ions are
those derived Gam ethylam ne, diethylam nc,

di eyee HistiresogEemietirsoute yabine Samicrauolipg foplisshydn Scheme

el hy] 'ﬁﬁ@dﬂuﬁ&mmb f&ﬂl&%@ﬂhﬂhﬂﬂﬂ@ﬁrgﬂinﬁhcdmnﬁhﬁwgl&

pi per e m ne,
P DS AR SRSl AR R AN 8110 S
Hei guivdinggion oastﬂﬂslswn@ Abenitgle K irRendepie with hngldebrdpf o

Comnmmuaﬁ?mewfﬂmammnmm d? pdWeSEith hfdsoAldb @vee t he
ounds E tnulau£ goptain. an amne. .

fun vf’ﬁé% R AU e rS aRTDnT UM Sarts

forﬂamaum*mmbyreactlan wi th an al kyl adug agent

according to nethods well known to the sldll edperson.

Suc Theyesakieg sobaripred Gendonindla derivetye (HIDLinden teepted #ititahi n t he

oy i B sl SRIRPRMIRS: &otd B LRI,

A T UF Bis@eTh & Per RS sameﬁm%ﬁ%wfaﬁn@ﬁ@%ﬁw% |

t hapurpeab givinthe abstiitad restonfutlndetivagme (XNQO0 Tharedupribe seatton

N- oﬁltﬂﬁ-a]l}r chried out in a solvent such as ethano] and usually willt heating, for
example i a lemperature Op to about 65°C.

20 The reduced nibrile (XTV) iy then coupled with the pyrazele boronate ester (0V)
mmder (he Suzuki coupling conditions deserdbed above Lo give 2 compound of the
formula (T) tn which A-MR’R is & substitnted accronitrile group,

Ll a b in Do AT = . [ ol SR L 1



Where a conpound contains several am ne functions. one

or nore than one 15 nirrogea en may be oxidised to
form anN-oxi de. Particul ar exanples of N- oxides are
the N-oaddes afa tertivry amne or a nitrogen atom of
a nitngcn- containing heterocyctc Al-Oxi des can be
formed by treatnent ofihe corresponding amne with an
ONYCHNEmEgE) agont such as hydrogen per oxi dePCOGBIMNSIGE
per-acid (e.g. apenxycarbdxylic acid), see 20 for
exsnmpk Advanced Organic Chem stry. by Jerry March. 4
Edition. Wley Inierscieace, pages. Mire
parricularly, Noxidcs _ In nmade by the procedure of
L. W Deady (Syn. Comm 1977, 7, 504-514) in which the
am ne conpound is reacted with nchlorgperoxybenznic
acid (MCPBA), for e‘aa_n‘p‘!‘l"%, in an ine sol vent such
as di ciH-eEegitidNaae —25—Compounds of 1t he formula (1)
may exi st in a nunb&PH¥BPAJI ffer entEgeoerthi c i soreri c,
and taatton®ili c fornms and referencgs to cormm?mds of
the formula (1) include all such forngs. For the

avoi dance of doubt, where a conpound dan exist in | |
WO 2n05n6[ J63 P ' | GBMW 00946J N4« one of several
geonetric isomeric or tautomeri c®PBrng and only one is
specifically d Lbed or shown, all yothers are
nevert hel ess Mm@ﬁi%&by formula (1). For exanple, in
conmpounds of th romula (1) the pyr | e group nay
take either of Q¢h& followigg two tdutarneric forms A

and B. R2 R2 R-,7AR3 ReARa’ ~ t dyRR4 --j Ro 1
B
It NN R .
) X

H-l
N—N o
O /ﬂﬂn
calaksl
R' R'
]\(CN k'/\
NH,
& NINH, E
R = EOH R‘\%YRE
~r |
N—N NN
R
(Xvn (v
Scheme 1

The subsktuled acelogitrile compomnd (AVI} may then be raduced 1o the
comespanding amine (XVID) by reaiment with a suitable reducing ageit such as
Raney vickel and snmenia in cthanol.

5  The synthetic routes abown in Schems | gives rise lo amine compounds of the
formula (1) in which the oryl or heteroaryl group E is attached 1o the f~positon of
Lhe group A relabive Lo the amino grovp, I onder to give aming compounds of the
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HAt3 For sinplicity, the general rornmula 0) MiWtes
farm A but the fornmula is to be taken as enbracing
both form A and form B. Were conpounds of the formula
(1) contain one or nore chiral cenltr$ and can exist
in the formof t% or note opticsl isoners, references
to conmpounds of the 10 Formula ([) include al

optical isomeric forns thereof (e.g. enantioracm and
dl"é%t"g’ﬁ%'ﬂ soners), either_as individual offifY@EpMME

I somers, or mxtures or two or nore optical isoners,
unl ess the ooatntrt requires otberyrisa r For

exanpl e, the group A can include one or nore chit
centres, Thus, when B and RI are both attached to the
same carbon atomon the linker group A. the said 15
cnr bermulaTpinwibish RYipitaeied i te fHppsition seaivive e eminigrogodmound
of %&Jﬁ@tsumnmﬁm Jmﬁlé naztnmﬁéth@cmeut O @bk OTET S

(or nore than one palr enam oners ere npre than

one Tﬁ“&‘ﬁ‘f‘ﬁ%ﬂ“‘é‘é‘l’ﬁ'ﬁ“’é‘“‘% o %Pa&%ﬁ EGHQ sl 58BREF.  The
opt i chladine; igdmek & wiltsly grogp iodadeacd Wit sesipondd sleftrnth 84 by

ﬂel Hz-Qﬂthl.l ﬁﬁs‘t:tutéh %]&ﬁml@dmvﬂﬁh ‘E’Fﬁﬁﬂﬁ

IS0 F ko AL
ey- maybe Charact er j sed. is terpms of their absolute 20
steﬁéﬁéﬁwwdﬁﬂﬂvﬁé orpronplipe Wi e PpeTrel SY

dev akwpedehy:ngiils eymb pogl teznanito gBewl 0g, seeAdvanctd
Organic Chem slry by Jerry Mauch, 41h Edition, John

W | eypm@oudils of¥B: 22054 @Gl 481 RAls BitdcRd QORED AR #EAHclalbi 150NS,

Pﬁgoqye%@bﬁ%%gz. &abd gew %114 mgﬂ%ﬁﬁn%%ﬁﬁng%E%G 5,

cﬁﬁ%‘%ﬁ’é&}%%@l‘lﬂﬁtﬁ%ﬂgﬁ nﬂmbe S raI %%g%ym%nber of

( ¢ hdbimmrdgmgpit YO, &= bh:mma r @lt}plpbwln l&ﬁebtegiuc[h the nitrile

tecfﬁltgﬁmﬁ§ Elﬁnr‘é&h'&s diety KNG ghPud MEIRBAS RISt | | €d 1 N
the an alternative t hi.r al chrorrat uglg;aphy,

opt 1 FRyEPARLR st PR reddeins agent
hthmm aluminivm hydride, The amips (KTX} san be masted vk the boromate

15 ester XV under the Suzuki coupling conditions deseribed above 1o yiald the amine
)
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form ng diasl ereoisonmeric salts wth chiral acids such
as (+)-tartaric acid, (-)- 9 pyrogluramc acid,
(-)-di-roluloyl-L-tartarc acid, (-)-mandelia acid,
(-)-magic acid, and (-)-cenpbnrsul phonic, separating
the di ashereoi sontts by preferential 16

stalllsatlon and then dissociating the salts to

WP¥)EHFndi vi dual enanhomer of the fred BTN
conpounds of the formul a (f) exi st as two or nore
apiical isomeric forms. | one enautioner in a pair of
eneuti onesa may exhi bit advantages over the other
cnnnl oncr, far t:xanplc, in terns of bi ol ogi cat
activity. Thus, in certain 15 circnstaaces, it may be
desirable to use as @ kbegmpeutic agent only one of a
pai r ofy__Eengnti rs, onIy one of a phurality

ofdlnstereahé%nnrs entlon
provi des c S|t|om5umanta|n|ng co u f t he
formula (s avittg one urnore cHira

wherein at least 55% (cg. at |east 60% 6596 7096 75%
80% 85% 90% or 95% of the conpoundg ofl he fornul a
(1) is present as dengé e 20 opticall i soner (e.g.
enanti omer or dia frer). In ofe genera

enbodi nent, 99% or re. (e.g- substantially all) of
the total anount of Thg Co und of the formula (1)

may be present as_a sipgle opthcal igonmer (e.g.
enanrionmer or di@ mer ) .
carboxylic acid eStndf nd acyl oxy

rs such as

ters crthe
conpounds of 25 &Rk a (1) bearing & carboxylic acid
group or a hydroxyl group are efrbraced by
Fornula (1). In one enbodi ment B h¢ invention,
fonrula (I) iuciudes within its scope esters of
compounds of the formula (1) bearingYa carboxylic acid
group or it hydroxyl group_ In another enbodi ment of
the invention, fornmula (I) does notR de within
its scope esters of eonpounds ofthe Egi?ﬁrg (I') bearing
a carboxylic t I W 2 00510 6 1-16] ~cexn[ Nm~1. 116J
59 acid group or a hydroxyl group. anpl es of esters
an conpounds Cont ai ning the R R

%

(XX}

Scheme 2

Compounds of the formula {T) can alza be prepared from lhs substituled nitrile
campound (XXT):
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group -C(=-O OR, wherebnR is an cstxr suhs6 tueu4 For
exanpl e, a O aal kyl group, a Cyja heterocyelyl group,
or a Cs.w aryl group, preferably a G e al kyl group.
Parttcnl ar cwarnpl ea of ester groups include, but are
not limted to, -C(O OCHL, 5

-C(O O0CHzCFi s, -C(~D) CC(CH3) . and- C(-- 0O OPh. Exanpl es of
acyl ox everse Ester) groups are represented by
-D%??%%'Mereln [Lis an_acyl oxy substlfq&ﬂl““‘%f“
exanple, a Cu., alkyl group, a C3.,ohe[eroeyclyi

group, or a C''nn aryl group, preferably a C-i allcy
group. Particul ar exanpl es of acyl oxy groups include,
butane not limted In, -OC(' O C HH (acetoxy),
-OC(--O0FiC13, 10 -OC(nD C(CFla)3. -0C(--0)Ph,

and- OC(" O CH2PK Al so enco sed by formula (1) arc
any polymvtpbin Farns of #t he conmpounds, solvates
(e.g. hydrates), conplex (e.g. inclusion conpl exes
or clfjrrates with @onm nd§fsuch as cycl odexhdns, or
conpl exes with netals) e conpounds aid
pro-drugs of the compou By "prodngs" is nmeant for
exanpl e any 15 conpou t hat |§?ﬁ$nverted in vivo into
abi ol ogi cally active conpound formula (1). For

exaqgﬁﬁn‘Zgrggﬁmﬁgg&ﬁgﬁﬁgrgaﬁégﬁPs of the acgﬁﬁf
F%%?ﬂ“bﬂﬂé@#\é‘#f)ﬂfthbﬁqmﬂgkh@lﬂb@ﬂm sigreinhe
est e 0 oy, eridhe(restlimzl cidnRAY GhsdoRentl) Rhfled PR aCt i Ve

s, e AR e on
Thanerigsrearrup BG pipdien B emivieliby ankagopriaie

appmetmdl mneanmm:wﬁﬁnuﬂrrﬁsr a@&ah&nuym‘uamed tuP: ‘F&@%‘EJ Vo
ar O&Bﬁc resen Inra[}l ar ent E oun

deprote t|on X reqU|re BA*e-such

met.abol i.cal | i|e eaters |nclude t hose of the
for?r"ﬁl‘"é”‘ ”&Pﬁ‘ﬁ‘f‘m P P reqgied with »Grignerd mapdelaf he e 8. |
lﬂNbfunnu&k‘-{ﬂﬂﬂiﬂgﬂruﬂﬂstanﬁtd,ﬁrmﬂﬂmma:ﬁhd?ddnmwﬁﬁﬁﬁowedby
Cr.ae

2- (hﬁﬁﬂe Ia 9)e|hy| %Q%&RnorpﬁmﬁlnoTe¥ﬁ@F? and
aey %ﬁ?& (e.g_, acyloxynethyl; acyl oxyei hyl;
plvaloyloxylnalhyl acetoxynethyl 1- acel axyet hylL'

] (I-nmet haxy- I-nrethyl)ébhyl-?arbonyloxyethyl 1-

R"\\/K,RE
@

N*N
o)
In the mﬁw procedures autlined above, the coupling of (he aryl ar hereroaryl
15 group B o the pyrazole is accomplished by reacting a halo-pyrazole or hielo-aryl or
beteroaryl compound with a boronate ester or boromic acid fn the presene of a
palladiung catalyst and base. Many boronates snitable for use in Freparing
compounds of ihe invenHon ere commercially available, for exgiple from Boron

S
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]0 (berzoyl oxy)ethyl; isoprupoxy-carbouyl oxytnet hyl ;
1-isopropoxy | coo 100.11061463 PC7YGB2004I1f 1113464
60 carbonyl oxyei hyl; cycl ohexyl - car bonyl oxymnet hyl ;
L- cycl ohexyl - car bonyl exyet hyl ;

cyei ohsxyi oxy- ear boayi oxynet hyl ;

1- cycl ohcxyl oxy- car bonyl oxyct byl ; (4-

t &G 289 I8z nyi nxy) enrboﬁxloxynethyl; PCT/GRLMN0S 46
1- (4-tetrahydrapyrauyl oxy)= csrbonyl oxyet hyl ;

(4-1 ehahydr opyraayl ) car bonyl oxynet hyl ; and 5

1- (4- mhr ahydnpyr anyl) - cnr boayl oxyet hyq. Al so, sone
prodrugs are wal ed enzymatically to yield the active
conmpound, or a conpoundwhl ch, upon ftrther chem ca
r eava.mnmﬁr LingitedlofiSoll d Fakabisinlie, o hep Outid-B{ckiamme, shsanpl e, as

gen 1rectﬂg%Ee enzy#§Qé¥gﬁaﬁ%§mgﬁggWhH§%%&%EE?DEEE)

|| gm%rf yrsdedsdaenty £ S ﬂ%%@ﬂgﬁﬁyﬂl&wﬂ DEPT) .
Formmeayrm Miyairiihd BL mﬂm@bm)&b.em:- IUJas7. dRis| boRindtsse Or O

i d
20 o S R o RO e VBB S BB AL MR O
of ltﬁn@ﬂruewﬁvfal lithiym 3o Eemeectinpopithagerate geier Fregsyling: her

s € Catoedbsastal detiviiie: caf i duirad, betidrobiizl @Sve iz @orfegiahaingt

q% g&gﬁ ot herwi se, rcfareoces to formula (1)
|pc rofercoces to fornmulae (la), L5 (1b). (10.

pré%é?@%@kag%ﬁ“&yﬁﬂﬂwggﬁ&?%%? g%méépd%%gﬁggﬁéreln
LTo mpebrids the growrerar by Ivinred Ky Tyl bepwmismistieqseredscks fym
r eaﬁﬁl of maro EOMRUNG 0P priuiifd fuan{hUﬂdJJFanﬂlﬁgouﬂ& bfined

0 XI.) or,. anN— tected
?@w@%@ﬁ FETCYEAN RE R SERof 1) 20
V\,h etbebrmua (X [m BeheRe 1)vdth Rﬁnnap@daélhmm sgaf i ned,
ONEy; ArotuBgug@eot cps X and Y is chlorine, brom ne or
i odine or a ariYZuoronet hanesul phonala (trifale)

group, and

—N
15 ﬁ (RXLLL

Compounds of (ie formnla (I) in which R' and E are connected to the same carbon
#om can be prepared a3 shown in Scheme 3.
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the other one of the groups X and Y is a boroeete

nei due. for exanple a horonate ester or bownic acid
resi due. WD 200.V(161-63 PCT/ GB200U00: TM, 61 The
reaction can be carried out under typical Svzu!d
Coupling conditions in the presence of a pafaditlm
catal yst such as bis(R -r-baryl phosphi ne) pal | adi um and
a base (c, g. a carbonate such as potassium
caFpamERselrt The rcac[iea nmay be carried oetT/AFBzHRNOSIN
aqueous sohVent system fof’ exanpl e aqueous et hanol,
and the reaction 5 mtrtate Is typically subjeeled to
heating, far exenpts to a tenperature in excess of

100C. An iilusUutive synthetic route involving a
Suzuki coupling step is shown in Scheme 1. The stares
material for the synthetic route sho | lewehene | is

nce hg Q- stituted aryl. ofset groarfyi net hyl
nitri%%)@ﬁi%\ﬁ%gﬁf{%@a chl orine Irom'n or

i odi ne atw“?r atrifate group. The n?trile (XI'1) is
condensed*W th the al dehyde RLCHO i n*t er@ig@sence of
an al kali such as sodi um or potassi um hyldroxi de in as
aqueous sol vent system such as aqunus etlhanol. The

reaction can be carried out at roomterfperature. The

resul 6rtg sehsdnned acrylonitrile demcyaieoet (X 11) is
t hen treg(%d with a li']'d'ﬂﬂfﬁ*?“run agent tEat zWi||

sel eafi § %'r educe the S%efetdBubl e W t hout
reducin the nihile group. A borvhydfi da“suc

sodi um orohyazrklk’E’e may he used for thifs purpE‘s)@F"to
give the sybstjtuted gcetoniuile derivative (QV). The
reducti on eaérﬁzdlf’fwd"grﬁa%wiypi cally carried out in a

sol vent suc¢h as ethanol and usually with heating, for
exanple to|a tenperature up to about 65C. 20 The
reduced nitirite (XIV) is then coupled with the

pyrazol e bOEgﬂﬁdRG est er o { Mot Nder the SURRK
A

coupling I'tions deser+bed—abpove to gl ve a conpound
of the fqgrmula (I) in which A-NR2R3 i Substi tuted
acctoni &1 '8 getup. WO 201i51[161463 § R
PCTI GB2GR4/ CPK3464 62 X PRy
wo. 1% e Mo e
.50 Suzukl Coupiing g
R r Rf
\ﬁ’ o) ooy i
Fd{) Pa{T)
T !
CONR'R® /EGHzNRZHS
E/[HI R"

Schame 3
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R-CHOR X-E-CH2 CN - - KOH EtOH E CN (Xl'i) x (XII1)
INaBrlg E[OH M arMe 0%'+1 R J RSECNPMH
NIV) Pd[0] calatysl Rt R L MCH NHx ~" HurtHe E E
11} }1}} Ra RS EEOHWRs | * NN-N (XV) Yl (=I)
Schene 1 The substituted acrtanitrile conmpound (XVi)
may rhea be reduced to the corresponding amne (XVII)
by¥Q MesdbHeEat with a suitabl e reduci ng agermCTgwmeitH/@sisd
Raney nickel and anmoni a i* et hanol 5 The synthetic
route sbowa in Schenme | gives rise to am no conpounds
of the

In Ssheme 3, an aldehyde compound (KOXTV) whers X is bromine, ehloring, iodine

oy a triflate group is condensad with ethyl cyanoacelate n ihe presence of & base 1o

give a cyanoacrylate esier inleomedinte (XXV). The condenzalion i3 typically

carried out in the presence of a base, preferably a non-hydmodde such as piperiding,
5 by heating under Denn Blark condilinna.

The cyancactylate intermediate GLXV) is then rescled with = Grignard reagant
R '"MigBr mitable far introdneing Lhe group B! by Michael addition to the carbon-
carbon double bood of (ba acrylate mofety. The Grgnard rezction may be carried
out in & polar noa-protic sokvent such as tetrahydrofiran at a low lemperatura, for
0 exampls at around 0 °C. The product of the Grignecd moustion i the cyono
propionic acid aster (ROCVD) amd (his is subjecled (o hydrolysis and decarboxylalion
to give the propienic acld derivative (KIIVII). The hydrolysis and decarboxylation
sleps can e effecied by heating in an scidic mediom, far exomple 2 wixmre of
sulphuric acid and azelic asid.

15  The propienic acid dedvative (FXVII) is converled lo the amide (XXVII) by
reaction with an amine INRR? under conditions suitable for forming an amide
bond. The ecupling reastion between the propionic acid darfvadve {3CCVIT) and the
amine HNR2R? is preferably carried outin the prosenee of a reagent of the type
eommeoniy used in the formation of peptide linknges. Examples of such raagenis

20 ipslude I,3-dicyclohexyloerbodiimide (DCC) (Sheebean of af, J. dmrer. Chert Soc
1935, 77. 1067), 1-cthyl-3-3'dimethylamiropropyl}-carbodiimide {refervad 10
herein either as EDC of EDAC) {Sheehan 2f af, £ Org Chenz, 1981, 26, 2529,
vrcrium-besed coupling agents such a5 O+ 7-azabenzothazol-1 -y [N NN N -
tetramethyluroniom hexaflnorophosphate (HATU) and phosphenium-baged

25 coupling agents such as |-benzo-trizzolyloxyisis-{pyroolidine)pliosphonium
hesatlugrophosphatw (PyYBCE) (Casio ef al, Teirahedron fediers, 1990, 31, 205)
Carbodiimide-tased eonpling agents are advaniageously used in combinalion with
|-bydroxy-V-azabenzotmiazole (HOAL) (L. A. Carpino, J Amear. Chem. Soc,, 1997,
115, 4597 or 1-hydroxybenzotriazole (HOBY) (Fooig ef al, Chem, Ber, 103, TO8,
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formula (1) in which the aryl or hetetoaryl group E 'S
attacbed to dre -position of the group Arelative to
the ami no group. In order to give am no conpounds of
the ------ WD 200%/ 061- 1E53 PCTI C 02004100' -16-1 6]
formula (9 in which R is attached to the
~-positionrelative to the amno group, the functiona
ar e two starting materials in the condcusai on
‘%%@fﬁﬂ% reversed so tfat a conpound of¢'(pE M=l
fornula x ECHO wherein Ris bromne, chlorine, iodine
or a uifalo group is condensedw h a conpound of the
formula R 5 C2-CNto give a substituted
acrylonitrile derivative which is then reduced to the
carrrspondtng acetonitrile derivative before coupling
wi t B2EB epe sagenis inclodeEPC (BRACYB4BEC Y t he
Iy aBenbEitd itk ROAfwr@mzA0 gr oup. Conpounds of the
formul a (I) inmhich Rt is attached to the u-position

;:gﬁw ce of (e Ctl mﬁ%@&ﬂuﬁ&gmﬁgﬁgkﬁﬂﬁﬁ?%sPﬁm&Eﬁene
BRSSPI gt B R oP R R ARGSHBLRP ut od ary -

dr h éimethyd lrmpemide rhiHme @y ipyprehtiict, erdngagieni iR opiooally om ne

Of G iRF HritEohe WA e mikcibld &%&L&Q Yhelrbhoti A @ar e bariidd@ut 28R - CN

d th ch th t t
| nt EPREHPERES PhT S LB e iy e Cir FeHTALEEE o
gi vefdmnﬂmrn@limwnwm“ﬂhw&mugﬁm@ﬂm such as
l ' tQh PuAlak! Wﬁﬁ:ﬂﬁyeiﬁ@&dmﬁaﬁ%a

e e et b L

y| ehudll msmlbamnmenﬂﬂf-dﬂinpwnﬂ@wﬁdl443 PC |1 CE2001l OCbJ64
64 () RL CN X--E--Cfl MgBr Et R+ FENi-
Where the amine FNE*R? is ammonia, the amide coupling reaction ean be sarried

out using 1,1"-carbonyldiimidazole (COT) b activate the carhoxylic acid before

addition of the ammonia.

15  Asanalermative, 2 reaclive dedvalive of the carboxylic acid, o.g. an apbydride or
acid chioride, may be used. Reaction with a reactive derivative such an anhydride
is typically eccoenplished by shitring the amimne 2and anhydride A oom kemperahre
in the presence of a base such as pyridine.

The amide XXV} can ba converted to a compound of the formula (DK (which

20 corresponds in e compound of the formuia (T) wherein A has an oxo substimend
next ia the NR?R? group} by reaction wilk o boronate (XV) under Suzuki coupling
eonditions as desstibed above. The amids (XXX 2an subsequendy ba reduced
using a kydride reducing agen! such as lithium eluminium hydride in the presence
of aluminiwm chiotde to give an amine of the formulo (XRRT) (which corresponds

25  ioacompound of tie formwa (T) whersin A s CH-CH:-CHz-). The reducrion
Teaction is typically carried out in oo etber solvent, for exemple diethyl ether, with
heating la the raflux termperature of the solvent
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[RAfSI} (iDITA'H, ~C MHz (X(x) M M M f M Q- d
Bl NZ- ! Ri-NPd(o) RNH2 J R r R3 (XX) Schene 2
Compounds of the formula (1? can al so be prepared from
| ha substituted nitrite conpound (XIQ: { 3 WO
2015/ 061453 PCr| GB20O4(1 Xi5JE.1 65 ~CN R R6 ,1-1V
PG (xi) wherein PGis a protecting group such as at

| &SP 9By r anyl gone. The nirile (XXI) eESHGHRIMOSIS
condensed with an aldehyde of the formula

R {CHp% CEI O, wherein r is a or E. and the resulting
substituted acrylonilrile subsequently reduced to the
5 cort esponding subatinted nitrite w dereonditions
anal ogous to those set cut in Schenme 1 above. The

pr dtaget thangeagfing e i GEFYTNveilh tsdomena¥E}) the yuidnmay

ap [ ARA ﬁﬁ&ﬁm%&ﬂmﬂ alrhiHord Hylifd i, Gy
subse entI be. . re ucgd to tha corr%ﬁpon in am ne by
th YOIV B B PR SRR ey iR R R b e d

abowbésh is thm reacted with the boremaic (X¥) under the Suziki coupling conditions
5 described above i give the amine (XX3X).

In order to obtain the homologne of the amine CXXTX) contrining one fawer
melhylens group, the carboxylic acid {XXVIT) can be converted to the azide by
standard methods and subjected (0 e Curtius ramangement in the presence af an
alcoho] such es benzy! alechel o give a carbamale {see ddvapced Orgmic

10 Chemistry, 4® edition, by Jermy March, John Wiley & sons, 1992, pagas 1091-
1092}. The benzylcarbamote can function as o protecting aroup for the amine
during the subsequent Suzndt conpling step, and the tenzyloxycarbanyl moisty In
ihe carbamale group can then be removed by standard methods after Lhe eoupling
siep. Altematively, the benzylcarhamate group can be trealed with a hydrde

15 redusing agepi such as lithium aluminium hydride io give a compound in which
NIV'R' is o methylamino group insiead of an eming group.

Inicrmediate compounds of the formula {X) where the motety X is a chloring,
brewmins or ivdine slom and A 1s a group CH-CH:- can be prepared by the reductive
aminalinn of en aldchyde compound of the fmmula GOCXIT):

H'\|/GHG

E
]

20 * coom
with an amine of the formula HNR*R® under stzndard redhrctive amination
conditions, for example in the presence of sodium cyanaborohydride tn an aleolinl
solvent sueh ae methamol or elbanol,

The aldebyde eompound (XSO0 can be oblainad by oxidation of the
25 comesponding alechel (X300 wring, for example, he Dess-Manin periodinans
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The niu | e conmpound (XXI) may al so be reacted with a
Chi gnard reagent of the 10 fornula RL{CH2)r Mgfr under
standard Orignard reaetino conditions foll owed by
deprvtection to give an am no conpound of Lite

i nversion which has the strucwe shown in fa=4a
[JDID). CH)r ~NH2 RO . ' Rs N In the preparative
procedures outlined above, the coupling of the aryl or
hetRBHP 15 group S to j,hepyrazak is acHTHPI I PEH
by reacting ahato-pyrazolelor hal o-aryl or hetcnM
conpound w ffi a boronalc ester or boronic acid in the
presence of a palladiumcatalyst and base. Many
brmnat es suitable for use iapreparing conpounds of
the invention on commercially available, for exanple
f r ofsreBossON Bi; MaRin; J.C. 7 -Org. Sae, 1933, 4530 10fant dyraheses,

PCl ¢eB2QHecc464 66 Mol ecular Linited of Noble Park,
Australia,” or from Conb!-Bl ocks Inc, of San D ego,
USA. \Were the boroghatesrapg not commercial ly
avai |l abl e, they can b€l priepared by nethods known in
the art, for exanple described in the review
article by NN Myaurn @nd A Suzuki, Chem Rev- 1995,
95, 2457. Thus, bororates 5 &&#¥e prepared by

reagting .t on [ r -C und with as al kyl
| b o SRR A0 O AL SR et S 1
B owredormed tyrthe Sudd qopgligl ¢liebgronaterempramdel g famnuty 85 vat i ve
C aNwit of ey AR SrirderRhizatolHP th Foeh B (WRTV) oParl-HiBLedk ilerivative

cor eﬁgondlng boroni ¢ acid. Conpounds of the fornul a
(1) TH which the group A cogtains a nitrogen atom

R

R'\O
E
[

X EOOav)

Cyclic intermediates of the formula (KXXIV), where R is an aryl group such as an
10 opficnally substinmed phenyl group, can be formed by Friedel Crofts alkylatlion of
ap aryl compound RE-H wilh & compound of the farmuls (S20KV):

R

H{‘J\Q

E
]

X (OOLY)
The alkylation is typically caried oul in the presence of a Lewis aaid such as
aluminivm chleride at a redyced temperature, for exemnple less (han 5 °C.

15  The Friedel Crafts reaction has been found to be of general applicability ta the
preparabion of a range of intermediates of the formula (). Accodingly, Ine
genernl method of making compounds of the formula (X}, a compound of the
formula {LXX):

FTA W owe
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10 attached to the group R cm be prepared by well
known synthetic procedures horn conpounds of the
formula (XXRI) or a pntected form | hereoF. Conpounds
of the formula (XXI11) cen be obtained by a Suzuki
coupling inaction of a oonpouud of the formula (]CV)
(see Schene 1) with a conpound of the fornmula Br-B-N
b W 8KMEMAbr onpani linc. NHa Ra RS 1 N- NCTAZB004/005464
(7t 7cYtf) Conpounds of thd*fonunla (1) in which R and
E are conrecred to the same carbon gl omcan be
prepared as shown hi Schene 3. 1 a I I f ----
------ - WO 2(HI S11161J63 PCF/ GB2004MK4 4 67
h1C~COzEt base X-E-CHQ + NCG-GH2 CQ-Et E {) {xxIV) X
R(MB COH {~ Irydreiysis @C,, COLEt (g}dece[baxytadon

E, E-RI R x (X)M) IgiCIC(xl{'II) am de coupling raadon
‘\Ar" ‘H.H'ﬂ
I
3
X axm

is reacted wilh a compound of the formula R'-H under Fricds! Crafs alkylation
conditions, for example in the presence of an aliminium, halide (e.g. AICL).

in a further mathod for the preparztiom of a compovnd of the formula (T) whersin
5  (he meiety NR2R? is attached to a CH; group of the moiety A, an aldehyde of the
formula (XICCYT) can be coupled wilh an amine of (e formula HNR®R under
Teductive aminalion condilions as degevibed ahove, In the formulae (XOOIVI) and
ROV, & 15 the residu of the group A — Le. the moieties A' and CH; Wogether
form the group A. The aldehyde XXXV can be formed by oxidulion of the
10 comesponding aleohel uaing, for example, Degs-Martin periadingne.

1
R““‘J?;"CHD RA. -CHOH
F| -]
R~ ) R Rl “l R
MN—N
[ e
H (KXKVT) H

{XXXVID

A Frizdel Cmafis allolalion procedura of the type degeribed abave For the synthesis
of inlermediaies of the formala 00TV can also be used lo prepare intermediales
of the formuls () whereIn X iz bromine. An exampla of such a progedure is shown

in Scheme 4,
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, ~CONR2R redudi onof amde (CHNRR R( R x
(XXVI1i) x txxix) May' arj BMe Ra~{~~He n Cjj-(_
0, 1 Suxufd Coupiing RRr R Pd[0} Pd{0] CONR R CS
NRR ~R ER R reduction of amde Rd R6 (XXX) (XXXI)
Schenme 3 WD 20051 ML46] PCT/ Ce2004n65J6] 68 I n Schene
3, an al dehyde conpound (XXIV) where X is brom ne,
ebiorine, iodine or a hiflate getup is condensed with
eﬂﬁ?ﬁ”%VH@bacelate in ibe ﬁeesence of a basFUWQFm©$W%“a
cyanoacryl ate ester inter diate (X XV). The
candensalion is typically carried out in the presence
of a base, preS vbly anon-hydroxi de such as

pi peridice, 5 by besting underDeart Stark condilions.
The cyanoacrylate internmediate (XXV) is then reacled

wth a Cilgnardreagent KRG BT sui t abPel Lot
ittroducirtg—t t up—R—by=M addip®ion to the
carbon- carbon doubl e bond oet be ?ory noi ety. The

Trigpacd red&&F08W may be carri i n%g@ pol ar
non- probe sol vent such is tettalty ufucnn at a | ow
| enperature, for ] exanple at d 0 C. The

product of the Grignerdiscacti
acid ester (fYl)gan IS;ﬁS S bjec
and der ai boxyl aM on N

3

(L) R

Pkpe cyan propionc
€d to hydrolysis

Scheme 4

The starfing maleia] for the synibetic route shown in Scheme 4 39 the cpoxide
(O0OVIIT) which can either be obfained commercially or can ha made by methods
well known to the skilled person, for example by reaclion of the aldehyda

5  BrE-CHO with timethylsulphoninm jodide. The epoxide GUUOOVIID i3 reasted
wilh an amins BNR’R? under conditions suitebls for a dng-opening regelion with
the spoxids to give o compound of the [irmule (UXXTD. The nog opening
reaction can be carried oulin a polar solvent such as ethano! al room temperatore or
ophcnally with mild heating, and rypically with a large excess of Lhe aming.

10 The mmine (XXCXIX) is then reacted with an aryl compoumd R, typically & phenyl
compound, copoble of taking part {n a Friedel Crafls alkylation (see for example
Advanced Orgaric Chemistry, by Jermy March, peges 534-542), Thus, the amine of
formula (CEXTX) is rypicaily reacted with the acyl compaund R'H in rhe presence
of an slominitm chloride catglyst et or arcund room lempershire, Whees the eryl

15  compound R'H is a liquid, e.g. as in (he cose of a methoxybenzene (e.g. anisole) or
a halohanzene such a3 chlorobenzene, the aryl compaumd may serve as the solvene
Otherwise, a lass reactive solvent such s nilrebenzens may be used The Friede]
CraRs alkylation of the cormpound R'H with the amine (XXXTX) gives a compotmd
af the formwa (XL} which comespands to 2 compound of the formuls (X) wherein

20 Xisbromine and A iz CHCHz



to give the propienic acid derivative (Xxvii). The
hydr ol ysi s and decarboxyl ati on steps can be effected
by heating in an acidic nedium for exanple a n xaae
of sul phuric acid and acetic acid. 15 The propionic
acid derivative (XXVI1) is converted to the am de
QC.Cf 9 by reaction with an amne HNR R3 tinder
c HPMAINEING sui t abl e for farmi ng an am de HMSGNEzNTREI
coupl i ng neae4oa between t'he propionic acid derivative
(30 E) and the amne HNR2tt3 is preferably carried
out in the presence of a reagent of the type comonly
used in the Formation of peptide |inkages. Exanpl es of
such reagents 20 include I, 3- dicyclehexylcarbodiinide
hydRe e dRts OOy inAeRine 1 GRAT RQled 1d R

( DOGy
1067 I carb uni de
( zecf:e r ed%w%ﬁuer gxf]ﬂe ‘%@?@mﬂ% @Eybé%ﬁ o E%nehan
et #jup Apdieepigheerup K i Eplacpd byag oxyrgpatym. Thth WFHQ'JB%IS ed
co Ltmh'dnﬂ@u Mﬁl orsabl &@rﬁl:ﬂsﬁﬁtﬂimf(whm R?orR*are
azal - elr ronit.u

exg%i q 0 IW“rﬁﬂﬁﬁ% os%ﬁmnlgng ased 25
co lhjqrqqu g&@qp%cug@gqqs 54 [n (he pr:smm of dizthyl a.zodmarh:rxylalt
Ib- lhama@heh#lphaaﬁinyl T fodtioSik gymxg:ghﬂadmet).fh i h ;

el 9 stro a et rahedr on
Lef?ersﬁﬁggg%%ﬂg%WEgR%Eméﬁ%a&%gﬁﬁgﬁ1 1“% coupl i ng
agceemsrge advant agt oSy used in conblnatlon W th

1- bydr oxy- 7- azabenxoui azoi e (H 7At) (L. A Carpino, J
LAk furti@in e‘muf Mdmm@@@aﬂmmm fﬂf the pmrlmtiun of the

RSSO GBI t Rty oo
202'141%3&?&%@@%?%%@ qlﬁﬁéf?ﬂaﬂa@ %hoc
jon e

R deﬁ%ﬁﬁéﬂtﬁﬂgrﬁm&m%tﬁﬂhﬁn\ﬁnﬁﬁ%&&gﬂ%

1a|3%ﬁﬁ““§ ﬂ@ﬁ%'c S Iven %F as ac é%mttrlle

d|namﬁw&ﬂ&ﬁﬂhﬂuu#mnmﬁm$9ﬂﬁﬂﬁyumnmmmhmﬂhnmﬁwmnﬂwuhaan
aqUG NS e RGN o %ﬁ@iﬁ# ym&%%bﬁ%.mn&éﬁmaﬂfm@f rom

nlsC|b € CO- sohégﬁ? ction can be carried out
at YITREHERR ks E’e“"‘Ei‘F"’“"%hE “‘l‘ ey ding o | ess
I e ggtidinechydfopsn feddgpdoglacn t he case

20 Compomds of the formula {3y @ which (be moiety:

2

R
1__....1
R—A~—N

1 s
£ R

is & group:

1 o
R ?H{}-A N\a
E R
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of eiectrvn-poor anilines bearing elect= w thdraw ng
groups such as sul phonam de groups) at an
appropriately, elevated tonpersnue. The ruction may

10 be carried out in The presence of anon-iaterfaring
base, for exanple a tertiary amne such as
trielhylam ne or,Y, Ndiisopropyl céyl am nc. Were the
am ne BNNTR2R3 is anmoni a, the am de coupling reaction
can’ B&%Hfhal  out using L,1'-carbonyl dii &S 5464
(Cali) to activate the carboxylic acid before

addi tion of the ammonia. 15 As an ahernative, a
reacti ve dcRvalive of the carboxylic acid, e.g. an
anhydride or acid chloride, nmaybe used. Reaction with
a reactive derivative such an anhydride is typically
cecwhan 4'Si &g bplpocsbenyesidupef thetpun i awbeamrgeredityyivlr | de at

I 00gpleEdd Rt RAAB siown idBehdd® sPr esence of a base such as
pyridine. The am de (XXVII1) can be converted to a
compound of the forrmula (30CX) (whichs 20 corresponds
to a conpound of thB™8&rnula (1) wheffein Ahas an oxo
substit ueftE ¥t toTHe NR2R3 gFoBpFHPHr eaction with
a boronat e(@d) under Suzuki oaupling jconditions as
descri bed above. The am de (XX3) c sybsequeody be
reduced usingmanfeydride redugi ng gdent; such as
l'ithium al uMEs; ride in hgg eserjce ofalunriniu
mchloride to an am ne iyt he Rorul a (ocCtl)
(which corres @ds 25 to it conmpound off Who fornmul a
(1) wherein Aig CHCO-12-C{2 ). The weduedon
reaction i R4.yph Ry carded out iRl an et hgt sol vent,
for exanple di ether, wtjeHeapng §o the ref lux
t enpera | (ive oﬂ_ e.solvept—irk 5 n WO2mosl OE1S61
PCTI C620011t ] RSJ6J ther thgpyjeacting the am de
QC-CVIQ} with the %3515 stc (XV), tlhe am de may

i nst ead be reduced "W} Iithium al umi ni um

hydri del al um ni um chl orijde, for exanple in an ether
sol vent at anbient tenperature, to give the am ne

() AICQ

HT o

Schema §

As shown in Scheme 3, the aldehyds (XRTV) is veacled wilh 2 Grignard rugent

53 RIMgBr under standard Gripnard conditions to give the secondary alcohol (L),
The sesondary alcohal can then be meacted with a componnd of the fonmula (XLIT)
in which R? and R¥ represent the groups R? and R? or an aming-protzeting group,
A" is the residue af the group A, and X* represents a hydrosy group or a leaving
group.
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which is thcu reacted with the bomaic (XV) under the
Suzuki coupling condirions 5 denfbed above to give the
amuse (XXK). In order to obtain the honol ogue of the
ami ne (XXI') containing one fewer nethylene group, the
carboxylic acid (XXVIC) can be converted to the azide
b st andan~_ nmet hods and subjected to a Curtius
ré’i’r%"’gﬂ'g‘éﬂcnt in the presgpce ofan al cohSFTEEEMIEE
benzyl al cohol on give acarbamatn (see Advanced
Ogatlc 10 Chem stry, 0 edition, by Sony Mrch, Sohn
Wley & sans, 1992, pages 1t191- 11192) The
benzyl carhamto can function as nproteclLing group for
the am ne during the aubscqucat Suzuki coupling step,
andTlisbaipepetydioxgremcydmyir avonpds yphihalolyt lrenpdarichradee
Or O p0 Yy dilk@inidupoved by standard methods after
the coupling step. Alternatively, the benzyl carbanmate

gr u , o ﬁtgw % }eah gevi
suc ggﬁﬁ ?ﬁql%én%glhﬁr% \r%ﬂ%dr%“ y H%(lgl to éﬁzﬂgicoﬁ‘g’%und
i n gt formqEgarelugng sulphpals asidiealalyserFopdaigiiniTeeioBad of an
M Aemgiwlyprien Ko aokigizrane fpoathaseen fihetakehol GILDMtka ( X)
wh 10 ", et | B QLR Qi 0di NE
at g%nﬁg%lg&lAﬁr?g@ EIaS)ér %éoﬂa% %ﬁ%&' gygﬁdﬂbhgfpr ef)g]rn%ah%y t he
red%ih%m%ﬂ‘%%%‘ﬁwd%I dehyde compound of the
formula (XL'U): R= -CHO 20 x (XfIE) wiih an am ne of
t heThe esier gompepuRnibe fomedy (XEAE isdlen subjecteil fe v Syawliam on
cor&hﬁji\?\/g)ﬁi&uﬁwﬁm HE RG] ﬁ:uﬁﬁﬁﬁeﬁh lefempm t}rpi.t.ﬂiﬁumki
yeaobw ol tytrite .in.an.alco .sol vent a
lﬁretcﬁg WS‘#ME'@? ﬁtlaﬁ"foq?ﬁ riebe% a‘éaﬁuy%‘é“ oMo n%ﬁia?“:r?@“can
be @BIGi FeEdripytingeepie guo trfrendyed fom banmlecsd onif eroup

al Coffal” i eiePibhpdind T UR Grmbton. €xanpl e, the Dess-Merth
periodinane 3 gi Y I --- - ------- - -

Compounds of the formula [T} in which the moiety:

a
RL—-A— 4
I ?'L 3
g R
15 is & group:
RZ

RL-0-GH-AN
cv'a; hkﬂ"‘

where A" is (be hydmearbon residoe of the group A, can be prepared by the
sequense of reactions ehowa in Scheme 6,
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WD 200S/ 061463 YCTI Caannlf 1105461 71 (see Oras, D13.;
Martin, J.C. S Og, Soc.. 1983, 48, 4135 and organic
Synlhe es, Vol. 77, 141). R 1 Cli20CH x (x-) Conpounds
of the formula (1) where A N and Rs together forma
cyclic group can 5 be formed by the Suzuki coupling
of a boronate conpound of the fo>mula (XV) wden a
cyclic intecntediats of the formula (XXXIV ] or

ant® PPifeet ed derivative thereof 1 , Ra x RCT[GIERA S
internediates of the formfa (1QX1V), where Ris an
aryl group such as an 10 optionally substinued phenyl
group, can be fornmed by Friedel Crafts al kylalion of
art aryl conpound Rl Hw th a conpound of the formnula
(XXXV): ~Ra HO E x The alkylation is typically
carried outgin Akel presemasn,of a LBpLS AciW such as

al um ni um chl™ri de at areduccdst enpergture, for
exanple less Ehan 5 T. 15 The Friedel ECrafts reaction
has been founfl to be o f general applixcab®¥by to the
preparation of a range of internediates of the fornmula
(X). Accordigmedyy, in a general mepgpd)of making
conpounds of the formula (1C), a ceppoynd of the
formula (T.7CICl: WO 2005NI C14(, J EGHL' i G 200J/ 005M 4
72 1 Ra

i

ol n_,
R G\T/‘E" N\Ra HNRR?  R—0. A™Gi
———— e
o § L
e ¥ (ALVI)

Pd(t) R=—0._A"-N
E
R‘i f{ RE R%YRE

pogy NN oKLy NN

.

Scheme 8

The slorting material in Scheme 6 15 the chlozcacy} compound (KLY which can be
preparcd by litereturs methods (e.g. the method described in JJ Med, Chem,, 2004,
47, 3524-3526) or methods analogous thereto, Compouend (XLV) is converted into

5  (he secondary alcohol (XLYT) by reduction with a hydride reducing ament such as
sodivm borohydride in 2 polar solveat such a3 water/tetrahydroforan.

The secondery aleohol (XLVT) can then be rezcted with a phenalic compound of

the formula R-OH under Mitsumoba alkylation copditions, &,g. in the pregence of

disthyl acodicarbowylate and triphenylphosphine, as desoribed above, to give e
10 aryl ether compound (XL VID).
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i HO A N R9 X{r i s reacted W|th a conpound of the
formula R -H under Fricdcl Crafts al kylation
conditiom for mCanplein the presence of an al um ni um
halide (e.g. AMClI)). Ina further nethod for the
preparati on of a conmpound of the formula (1)wherein 5
the noiety MR3 is attached to a CH2 group of the
noYemsalslan al dehyde of the formula (= 7RCTaamnp@sis
coupled with an amne of tfe fornula H VRZR] under v
reductive am naLi on conditions as descri bed above, In.
the formulae (XXXVI) and ()OMCVII). A" is the residue
of the group A- i.e. the noieties A' and CHy together
formthe grog A. The al dehyde (XXXVI1) can be forned

by ma@hhmmﬂe@ﬁun&&%m@mwmﬂ%%m h3lig:

for exanpl.e $ rtin periodinane
. TR o gl pptobogd o i ol iy

R| edwf-‘lﬁ@'hff th@haﬁmy'trahung mappegaee vtbydiathinthe fnipoxith
desqadm&hﬁm M&rﬂna@héﬁﬂmhﬁ&@m e%méd%&kﬁﬁﬂ'ﬁ es of
e

pe for % e used to prepar

i Nt &7 e aﬁ?’%s héﬁ(ﬁ?ﬁﬂ’f%ﬁ”“ﬁ@%@?‘ﬁ% qe omi ne.
An esiagphiconhvedeatts The prsdingdtine (S TEhvavvhen bie uhBeibne 4.

1 lsma&@uﬁmaﬁ%@) Do AR Rtk QAR gedchinedDiRui2 OH

or - El'n give Tha r:umpn%ud [}ED{}

[n a vartation on the reaction sequenca skown in Schems 6, the secondary alcoho)

10 (XLYD can be subjected 1o a muclcophilic displacement reaction with zn amins
HINRIRY befors introdeeing e group R by means of the Misunobu elher-forming
Teaction.

Another roure t¢ compounds of the fomula (T) in which E and R are attached o
the szrte carbon alom in the proup A is ilustrated in Scheme 7.
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QO\/V1|I) (XXXIX) ~Rs Rz RfFS (XL) Schene 4 The
starting material for the synthetic route shown in
Scherme 4 is the epoxide ()CXCVIU) which can either be
obt ai ned commercially or can be nade by nethods well
known to the skilled person, for exanple byroad on of
t he al dehyde 5 Br-E-~CHO wi t h hi nct hyl sul phoni um
i odide. The epoxide ()XXVSA) is reacted w th an am ne
1 VEAYMHEY conditi ons suughbl a far a ri ng? GRS
reaction with the epoxide 'to give a conmpound of the
formula (7p' XM _ The ring opening reaction can be
carried out in a polar solvemsuch as zthanal at room
tenperature or opkanally with mld heating, and
typically with a large excess of the amne. 10 The
rml re (XX>§EFQ igqthen reacted wirh an ar conpound
ypi cal 18 a phenyl conpound, copohte of takit<g
part [ nﬁ Fri
Advance

del Qaftsﬁgé%l a[ion [(see] for exanple
534-543). T

Fheni sl y lcr r@ Eﬁ)ages
the rine of forrfﬁ'la( 3 i s

Typi cal | ypgeacted with the éryl conp }-lfl n t he

presence o0l gjal um nium chlar de ca I ys 3

around roomtenperature, Were the eryl 1 conpound

RHis aliquid, e g. as in the case®8%a netho

tenzene (e.g. anisole)qaapn  a hal obenacne jsuch as

chl orobenzene, the aryl ccﬁm r%emﬂ? ser as The

sol vent O:hervm“ﬁ% aF'ﬁ ve sol Vient such as
ni t robeng pa\used Th:@, Frl ede h Gaft g al kyl adon
of the corrp un Rwi t h the ami ne (XJC gi ves a
compound tHﬁﬂzefor mul whi ch caaesgponds to a
con‘poud of theg‘orrrula )S('} L@hereln i's Qrom ne
and A Rr wo 2 0. 7%81463 P&t | 0051 6- |

y i ft®fnediate (X)XIX) in Schéme | can
conmpounds of e Tormula (X)

7J The hy 0
al so be

Me

R? & R®

N
Schema ¥

In Schema 7, an N-protecied pyrazolyl boronic asid (L) is rescted under Suzuli

cupling conditions with the ¢yano compound X-E-CH in which X Is typically a

halogen such a5 bromine or chlorine. The protecting group PG} al the 1-position of
5  (he pyrazole dng may be, for example, & (dphenylmethy] (tatyl} group, The
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group A adjacent the group K is replaced by an oxygen
al oes Thus the conmpound of fornula Q OO I X), or as
N-protected derivative thereof (where R2 erR3 are 5
hydrogen) can be ttactedwith a phenolic conpound of
the formula R -OR under M fsunnbn al kyl aticn
conditions, e.g. in the prestr= of diethyl

ant TétldRyl al e  and ri phenyl phosphi ne. THETCBHEHIHA
is typically carried out i a pol ar rion-protic

sol vent such as tetrahydrofuran at a noderate tenpertW
re such as anbient tenperature. 10 A further use of
the hydroxy-internediate (XXXIX) is far the
preparation of the correspondi ng fl uoro-conmpound.
Thusronkhed QLY cin bx yrepgred wipnrclemethed despibaicedr BE2608 buor i n by
req&hhggmmm Y-l ne: hydrogen fluori de conpl ex

(A ah's reagent) The quorlnuIed |nterned|abe can

th be C Lin nto
gi S@Ea "ééd%‘pih% g'%q?ag%]gb%g%ﬁ% a 'i‘;nm of I’nat ed
hy dPEREatE 615 §rogp B A3l fam e h@nfﬂ@br ﬁ@aﬂéam’rertcéume
ﬁ o r mﬂuamﬁammwiedma& Jritr thdighe B pYosBiRncpiRREeE: ymihat

pr or eEf r eaE ‘P‘%r %%h%?%giﬂﬁ?%?%%f éj%%rl‘oﬁ’ﬁ‘fr% aci d
?Léﬂgronat§§¥§?§db %ﬁyﬁgdltjons anﬂilhenge | aci ng

f ortmalm to( rgducadhe doulfly '[wg'# piithe coasiinegnd npgese disfighenbiindr ogen
L@Mpdarhﬁ@mpbﬁmng Q@@ﬂk&éﬁ §  Hyi8pchiohtba (1) in

l%ﬁh s i Sl bty g g PR O s PSP 1605466

Miamnhvei:ir, the enamine (LIV) can b reduced wilth a hydride reducing agent

teder tho conditions deseribed in Tetrahedron: doymmany 14 (2003) 1309-1316

and subjecied Lo a chiml separtion. Removal of the pralecting 2-phenethyl group

and the protecring group PG then gives ag aplically active fomm of the compound of
I3 formula (LV].

Intermedintes of Lhe formula (X} wherein A and B2 ink 1o forn a ring comaining en
oxygen alom can be prepared by the general method illustrated in Scheme B.
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where 4" is the hydrocarbon residue of the: group A

can be prepared by the sequence of reactions shown in
Schene 5. R MgBr X-E-CHO X-E-CH- OH (XXIV) (XLI) fVie

M X -A"- NM Me (XLII) RSr RS1 FF (XXOfl -N
X-E-CHOA'-N "Ry, (XLI[l) NO RT p2' try RR (XLM
N--N H Schene 5 As shown in Schene S. the al dehyde

( XXl is reacted with a Gignard reagent 5 Rtti+
unte"™ & Yfdard Crrignard q@nditions | 0 gi VET{HRAIMDNSIEL
secondary al cohol (XL1]. he secondary al cohol can
then be reacted with a conmpound of the fornmula (XLU)
in which R=" and & represent the groups Rx and R3 or
an am ne-protecting group, A" is the residue of the
group A, and X' represents a hydroxy group or u | eavi

group. Gﬂ\ffd ) n*\ma

: NaH IIE
X o N
LV OH
HENW
(LIX)
RL Q coms HLE0, . H
H
; ;
X Pe{0) X (LIl
2 e
ME\T_'PME

o

e

_ o/j
o RL“FMx

NH
“K%YRS I .
RW#
N—N
H

n1]

_ /
o §M

Scheme 8

In Schems §, 4 ketone {LVT) i3 reacted with trimelbylsulphonium indide to form he
gpoxide (LVIL). The reaction is typicaily carried aut in the presence of 1 hydride
base such as sodium hydride in 2 polar solvent such as dimethylsalphoxids.

5 The spoxide (LVII} i subjected to a ring opening reaction with ethznolamine in the
presense of a non-interfering base such as triethylamine In a polar salvent such as
on alechol {&.g. 1sopropancl), usually wilh mild heating (&.g. up to approximalaly
S0C., The'resilting secondary aleohn] is then cyclised io fonm the morpholine ring
by oeapnent with concentrated sulphuric acid in 2 solvent such v ethanclic

10 dichloromethane.

. e W e e b e mmmm e =

T PRI R IRATL oy

CEEEY T PR



WD 114) 31061443 PCT/ Ga2001nD5. 164 76 The am ne
protecting group ran be, for exanple, a phihalolyl
group in which case | IR 1 ' is a phthalimdo group
WhenX is a hydtoxy group, the reaction between
conmpound (XL1) and (XIdl) can take the formof an
tol uene suiphonic acid catalysed cond nation reaction
5 W PeYPEHfci y, when X' is a | eaving groupCIiGBEMHRysI61
hal ogen, the al cohol (XLI)¥can fast be ueatedwith a
strong base such as sodi um hydride to fornthe
al cahol ate which then reacts wth the conpound. OLT.
The resulting conmpound of the forrmula (XLIU) is then
subjected to a Suzuki coupling reaction with the

Py X Tizadoaheling m&&&m&mm (Jn]aﬂaecmw Rilehs biyhs @y iQudt ki [ O
d t

o v ?"8&‘%@8“#5*”94”‘%%# g %f 20y ot oadug

gr otRFEEEAt Héﬁ%@’P@ﬁﬁ@%&mW¢%3FV@ﬂ &m¥ari ne group

NR~mbtphclik giabe a conpound of the formula (1).
Conpounds of the formula min which the noiety: R r

E' dlﬁstEd Ei&'brcalé:lgit& edﬁoﬂicmmf E]“mmhaﬁclﬁﬁnAM&fa?mﬁgad%@mimd b
ydracar bon .resi due .o can repared by
t he %§equen%e xeggFFUh§mgﬁomn i'h SEn ﬁ% “éhﬁ
2WAHSRFEP PCTI CB200J/ 1108364 77 0 ,-C Nal aH4

R} QH R*
N
E R

Compounds wherein R and B are bolh hydrogen can be prepared by reacting the
10 epoxide (L. VII) with polassinm phihalimide in a polar solvent such as DMSO.
Durmg the Suzild couplmg step, the phihalimide proup may noderge partial
hydrolysis to pive the corresponding plnhalamjc acld which can be cleaved using
hydmazine 1o give rthe amino group NH;. Alternatively, the phthalemie acid can be
resyclized io the phibalimide wsing & starderd amide-forming reagent and the
I5 phthaloy! group lben removed using hydrazine to give the amine,

A further synthetic toule to compounds of the formmla () wherein A and NR?R
combine o form a cyclic group is illustrated In Scheme 5,
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EE I A(XeVI) ()(LV; DEAD RRP p ROH IR
R-"CNrA" 1dR3 HNR?R9 R-OyA' ~Ci (7[LVII11} (ALAI} Me
eeeRPIt7J RO QYA -N "N'"OR3 ERARRR Fe 1
(XV) HN (XLIX) j--N Scheme B The slnrpngmateiial in
Schene 6 is the chloroacyl conmpound (SLV) which can be
prepatrd by literalure nethods (e.g. the nethod
described in J. Mad Chem, 2001, 47,392A-3926) or
mAhPEEEHAL] ogous thereto. Conpound (XLV) TE/GEHE@IRd
into 5 the secondary al coh®Bl (XLVI) by reduction with
a hydride reduci ng agent such as sodi um bor ohydri de

i n apol ar sal vcut such as rvntedtchahydrouraxL The
secondary al cohol (XLVI) can then be reacted with
aphenol i ¢ conmpound of the formnul a R - OH under

M t suuabu al ky) @ti on conditiag ¢] i.n the presence
of diethyl andicanpboxylare a ﬁ»r?hnhgﬁlylphosphlne

as described aboveg to giwe the 10]eryi ether
compound (]{LV 1T)y WO 20051061463 PCr/ GB2004l oosi . |
78 The chori ne rninthg aryl e per Lﬁﬁrrpound XLVU)
: . { . (1

is then displaced by rgactli on

Scheme &

In Scheme B, the slaning malerial {L.XT) is typically a di-arylhelemaryl methane in
which one or both of Lhe aryl/hetercary] groups is capable of stabilising or
facilitating fornation of an anion formed on the methylene proup between E and
$  R%. Forexample, R' may advantogeously be a pyridine group. The staniing

malesinl (LXT) ie reacted wilh the N-proteeied bis-2-chloreethylamine (I} in the
presence of a non-inlerfering swong base such ag sodivm hexemethyldisilazide in a
palor solvent such as letrabydrofuran et & reduced lemperetore (&g, aroumd € °C) to
give 1he N-prolected cyelic intermediate (LX), The protesting group can be any

10 standard amine-protecting group such as a Boc group, Following eyetisation, the
intemmediate (LX1I]) is coupled lo a boronale of the formula (XV) under Suzuki
coupling conditions sud then deprotacted to give the compound of the formule (3,

Compeounds of dre formula (T} in which the moiety:
R?
/

R—A-N
E R

1% i=agmoup:
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with on mne INMR2Rr to give a conpound of the fornula
(XLV]11), The nucleopi3ilic displareuteat reaction nay
be carried out by heating the amine with { the aryl
ether in a polar solvent such as an al cohol at an

el evated tenperature, for S exnrnple approximately 100
C. The heating may advant ageously be achi eved usinga
mivd BHAoestheat er. The nul | i ng am no ( XLVI CEy/GeznHhe
he subjected to a Suzuki "oupling proeadure with a
boronete of [he formula (XV) as described above to

gi ve the conpound (XLM [a a waaaton an the reactica
sequence shown in Schenme 6, the secondary al cohol 10
(XLVI') can be subjected to a nucicophilic displacenent
reaction with an am ne KARZR tlﬂfore I ntroduci ng the
group Rt by neans of m_%_l\éﬁsiqmobu et her-form ng
reaction. Another routelto co unds of the formula
(1) in which E and R arfe attddhed to the setae
carbon atomin the group Ais illustrated in Schene 7.
i Wiereg “AWiRe a20054061 56 sRoe BR06 FHhfladh the fbrmedy HHO $OH
ON sylRth Bl MubirafNifR2heme 1 T NN P4) N--N PG PG (LI)
{L) ' RMmgBr (LID) M M M Ph-P_O{z

R\I/CUzH RL_-CO,Me
MeOH/H" Y

; mF

X v X (LX)
LDA
Allc-]

Alk Alk

RL . CcoH Hy0 rRL_CO,Ms
—-——
i i
X (L X vy

l HNRZR?

R! Ak o LLaTH, RI\‘P\N’HE
& E |
! l';l-— Re lT: R
! 5
x R X
(LXVIN (LX)

Scheme 10

5 To Scheme 10, e carboxylic acid of the formuola (LXTV) is esterified by teatment
with methanoi in the presence of an acid catalys! such es hydrochloric acid. The
ester (LXV) is then reacted with 2 strong Fase such as lithivm diisopropylamide
{LDA) and an alky! fodide such as methy] jodide at reduced temperatins (e.g.

iy e e ) e b L el i
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RNPh Ph Ph RG E M ERRs n-Buli Ra Rs RM~NNN
PG PG {LI I] PdfCH M Ra Rs o Schene 7 In Schena
7, an N-protected pyrazolyl bomic acid (L) is reacted
wi der Suzuki  coupling candi hous with rho cyano
conpound X-E-CN in which X is typically a hal ogen
such as brom ne or chlorine. The prorecting group PG
al the osition of 5 the pyraw e ring may be for
e)?mﬁ‘l"‘é“ “éPt riplienyl met hyel5 (trityl) groupp‘-x"ﬁ%“"&’“'l-‘f“
I wo 2M "61JQ PCT/ GB200; 1tT'1 KI64 NO boronic acid (L)
can ha prepared using the nethod described in EP
1392603 or net hods anal ogous thereto. { The ra ulting
nitride (LI) may then be reacted with a Gigna d
reagent Rt-MgBr to introduce the group Rl and formft
ketbﬂwtémqa)ld-‘?ﬂﬁ@ EBQMEQ@IWWQWMHSEHGMS t he
ent Wi A uﬁQ%mdm-d
d| phen h| 00 I am ne (L I n the presence
&““@%?‘%ﬁ‘gﬁﬁﬁ é“%ﬁ@ﬁ § APeaf PAIef i redused to
par thie ermibalL KA ysitig/dithibn tlmnginn hydride, and the amine (LXIX) is Lhen
5 reactsd with 2 pyrazele boronate or boronie acid under Suzuld coupling condilions

fo give a compound of the formule (1),

Onece formed, many compotnds of the formula () can be converted into olher
eompotmds of the formale (L) usiag slandand functional group interconversiona,
For example, compounds of the formula (T) in which the NR’R? farms part of a

10 pitrile gﬁup can be reduced o the comesponding amine. Compounds in which
NRR’ is an NH; groop can be convertzd Lo the corresponding alkylamine by
reductive alkylation, or 1o a cyclic group. Compounds wherein & containg o
halogen atom such as chlarire or bromins can ba sed io introduce an aryl or
heteroaryl group substituznt jave the R grovp by means of a Suzuki coupling

15 mmaction. Furiher examples of interconvemtons of one compound of the formula (1)
lo anather compmmd of fhe foroulz (T) can be found in the examples balow.
Additional exemples of fanetonal poup intsrconverstons and reagents and
conditions for carrying cut such conversions can be foupd In, for example,
Advanced Organic Chemistry, by Jery Merch, 4 editian, 119, Wiley Imterscience,

20 NWew York, Fizrers” Reagenis for Organic Synthesis, Volumes [17, John Wiley,
ediled by Mary Fieser (I8BN: 0-471-58283-2), and Organi=z Syfiesas, Yolumes |-
8, Jobn Wiley, edited by Jeramiah P, Presman (TSBN: 0-471-31192-8),

In meny of (he reactions described above, il mey be neceasary 1o protect ora or
meore groups to prevent reactfon from tekiing places al an undesirable location on the
25 molseule, Examples of proteciing graups, and methods of protectag and
deprotecting functienal groups, cen be found in Protective Groups i Organic
Symihiesis (L. Green and P, Wuts; 3rd Edition; John Wiley and Sons, 19993

A hydroXy group may be pralacted, for example, a3 an ether (-OR) or an ester (-
DC{=01R), for cxample, a3: a t-bubyl elhes; a bonzyl, benshydryl (diphenytmethyl),
30 ortnweyl (triphenylmethyl) clher; a timethylsity] or -butyldimethylsilyl ether; or an
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The enaninc (LIV) is then,ubjcoted to hydrogenation
over a palladiumon charcoal catalyst to reduce the
doubl e bond of the cnam ne and renove the |-phenethyl
goup, Where the protecting group PGis a trityl group,
hydr ogenati on al so 10 renoves the trityl group,

t hereb i el ding a conmpound ofihe formula (LV).
AI‘Y%%%’@% the tnam nc %V\) can be redud&H GRS
hydri de reducing agent er the conditions described
in Tetrahedtnn: Asymnmrty |4 (2003) 1309-1316 and
subjected to a chiral separation. Renoval of the
protecting 2 phenethyl group and the protecting group
PG then gives as eplieally active formof the conpound
of acktgl eftari(+PN=ICHY JOAC) ntueiddadiuaﬂce:mcgfmpin&lfe@mwh:a (30

Wheg,Ehn Ma@&[dkﬁhﬂkﬁ] Jr ﬁ;g&ﬂ@v% c}?”

oxygen om can prepare ral
il r#ar%&rw@%&ﬁ&rewew dfoa gi 1‘3&'6]3‘1“

PCHo(B20x(1€] 4 frdwdry dddshol. BE alRebde n'fh@:he E:DMEIH:EEII]T 11 X
6L) Bﬁ&wﬁd&#@ﬁ%xsuﬁ% m?(eexééss! K LVl i mﬁg&gﬁfﬂﬁpan NH
gmine group may be protected, for lr:xampln a1 am amnide (-NECO-R) or a urethane
(:NRCO-ORY}, for example, as: a methy! amide (-NHCO-CHy); 2 benzyloxy amide

(-NHCO-OCH;C4Hs, -NH-Cbz); as a \-butoxy amide (NHCO-OC(CHy),
-NH-Boe); a 2-bipheayl-2-propoxy amide (-NHCO-OC({CHy R CeHL Csbs, -NH-

1  Bpag), zsa ?-fuorenylmelboxy amid= (-H-Fmoc), 45 a G-nimoveratryloxy amide
{-NH-Nvae), 2 a 2-mimethylsilylethyloxy amide (WMH-Tenc), asa 2,2,2-
Uickloroethyloxy amide (-MH-Troc), a9 an allyloxy amide -NH-Alloc), orasae
2-(phenylsulphonyDathyloxy amide (-NH-Psec). Oer proiectiog groups for
amines, such ay cyclic amines and helerocyelic N-H proups, includs

15  tolonenesulphonyl (losyl) and methenzsulphoayl {mesyl} grovps and benzyl groups
such as a para-methoxybenzyl (PMB) proup. A carboxylic acid group may be
protecled as oo ester Jor exarmple, a3 an Ty alky! ester (2.2, a methyl esler;a b
buny! ester); a Cy.7haloalkyl ester (e.g., & Cp7 oiholoally] eawer); & tiCy g alky{silyl-
Calkyl esler; or a Coanaryl-Cizallod exter {e.p, a henzy} ester; » nitrobenzyl

20 ester); or ad an amide, for example, eq o methyl amide. A ihiol group may be
protectad, for example, s a thicether (-5}, for example, as: & benzyl thipether; an
acemmidomethyl ether (-8-CILNHC=0)CHy),

The L{H) posilion of the pyrazcle group in the compounds of tha formula (T} or ils
precursors can be protected by a vedety of grouns, the proteching gronp being

25  selectsd aceording to (he nature of the reaction conditiona to which the group is
exposed Examples of protecting groupa for the pyrazolc N-H include
letrahydmpyranyl, benzyl and 4-methexybenzyl proups.

Many of the chemical Inlermediates deserdbed sbove are novel apd sush novel
intermediates form a further aspect of the invention.

10 Phacmiceco(iral Formulations
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iN el O t7-8~+J RNH RRs rz (LX) R~~ Fe (x\~
NNNHNN H Scherne SIn Schenme S, a ketone (LVI) is
reacted with trintl hyl sul phonim iodide to form Lhc
epoxi de (LVLL). The reaction is typically carried out
in the presence of ahydride base such as sodium
hydride in a polar solvent such as dinethyl su[ phoxi de.
5 The epoxide (LVII) is subjected to aring opening
re‘ﬁﬁ?‘i“ﬁ‘ﬁ‘%th ethanol amine_in the presesweCHFI2ERHEI
interfering base Each as t?lethyla nine in a polar

sol vent such as an al cohol (e.g. isopropunol),
usually wilb miId heeling (e.g. up to approximtely
50 C. The'resiilting secondary al cohol is then
cyclised to formthe niorpholine ring by uma went

Wi t Whilein zeodksibla fir éhel aging qohapitind to &€ adthinisteral afo@d, et such a

th I !E‘%ﬂ EM@!% 163
ECT%G%%%%%%%Q Som 0 ?éo% g n%&%rkdl ate
( LI SymAgsing “‘EEF%WP@%%W?WW%W@% e W) der
Suz pkirmgaipdly agopebla chntidrO ity tuts, €ciientt, dduenle) ROWiRE:,

fsor 0 f the
éor M “% T@ﬂ?’*‘% oy AN %ﬂé‘ﬁ’%r oup
rallcqher Germsaic sppteRbyfaste 2860t ) wi t h
ethanolan1ne ma |nstead be reacted w sh nono- or
dlaﬂﬁ§ﬂhﬂ¢%€%mﬂﬁ tbprgacintivelsemposiiorarmounds
CONtiHinéd Bre, and methods of making a phammacewtical composition comprising

admixing ar lesst ope active eompound, as defined above, tagethst with one or
1 mors pharmaceuticelly acceplable camiers, exciplents, buffers, adjuvants,
stabilizers, or olber materials, as described herein,

The term “phermacawtically acceptalble’ as usad herein periains 1o compotnds,
materizls, compesitions, andfor dosage forms which ars, within the scope of sound
medical judgment, suitable for uge in contaet with the lissues of a subject {e.g,

17 human) without excessive foxicity, Irrfiation, allergic response, or other problem or
complication, commenzurate with a reasonable benafitrisk rario. Each carmier,
excipient, ele. must also ba “seceptable™ in the sepse of being compaiible with the
other mgredients of the formulatian.

Aceordingly, io a Further aspect, the invenlion provides compounds of the formula
20 {T) and sub-gronps thermaf as defined berein in the form ol pharmaceudcal
compasitions.

The pharmraceutical compositions can be in any form suitsbfe for omal, parenternl,
iopical, intranasal, ophthalmis, otie, reclal, infra-vaginal, or transdermal
edministration. Where the compositions ar intended for parenteral administration,

25 they can be formuleted for intravenous, intmumuseidar, inteperitoneal,
subeulaneous admipistration or far direct delivery inte o tarpel crgan or tissue by
injection, fnfiision or othear means of delivery.
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[he moiety: RL OH-R2 ~ E R Conpounds wherein Rz
and R3 ate bosh hydrogen can he prepared by reacting
the 10 epoxide (LVII) with pol assiunphthalimde in
apotar solvent such as DMSO  During the Suzuki
coupling step, the phihalimde group maynndergoparti al
hydrol ysis to give the correspondi ng phthalamc acid
WAYEW@aMidhe cl eaved usin hydrazi ne to AOF&EBEEOSIG
amno group N a. Alternati¥Vely, the phthalemc acid
can be recyclised to She phthalimde using a standard
am de-form ng reagent and the 15 phthal oyl group then
renmoved using hydrazine to give the amne. A firc[her
synthetic route to conmpounds of die fornmula (I)

Wbeiﬁ}niﬁan%nﬂndﬂa%gﬂs adaGOdRF fARnleridh BFRaan B Gdelauegis OUP z
skuted is eNe Q. .- -emmmmm- - i
| QoM Oy R b g ey L | |
( LXbfessbagtddodinis dnd suipies mdtch muder thy fopgjularip) isol@ishveeieg | n
0 e B L b
i-a e ar ane i C oeor 29sh. 9 e

éxy %&gﬁﬁdﬁp mg?dcﬁla%kﬁ%ﬁ'%w Rdeps 7 5 or

be presented in upit-dose or multi-dose containem, for exaumplc su:a]ed ampoules

end vials, and may be siored in a feeze-driad (Tyephilized) conditicn requiring ooly

the sdditinn of the sierile lquid cerrier, for example watar for injections,

Fr— .-

immediaiely prior to use,

10  Extemporaneous imjocton aclubions and suspensions may be prepared from stenle
powders, granules and tablets.

2l e SN T M T Bl

n one prefemred cmirodiment of the invention, (he pharmaceutical compasilion is in
a form suitable for Lv. administmation, for example by injection or infision.

In another preferred émbodiment, the pharmacentical compoyion is in o fom
15  suitable for sub-cutaneous {3.¢.) edministrarion.

LET PY AN

Pharmaeswtical dosoge [orns sultable for ol adminiatearion include feblels, 2
capsules, caplets, pills, lozenges, syrps, sofutions, powders, granules, alixirs and
suspensions, subilinpral tablels, wafess or patches and buceal patches.

Pharmaceutical compositions conmining compounds of the formula (T) can bo
20  formulated in aceordance with known lechniques, see (or example, Reminglon’s
Pharmaceutical Sciznces, Mack Publishing Company, Easton, PA, TUSA.

Thus, lablel compositions can sonrain & umit desepe of active compound together
with an inert diluepl or camder sueh aa a sugar or suger alcohol, &g lactoso. suctoss,
sorbital or manpito!; apdfor a non-sugar derived dilusnt such as zodivm earbonate,
25 calcivm phosphate, caleium carbonate, or a celluloge or defvative ihereof such as
methyl cellulose, ethyl celiulase, hydroxypropy! methyl cellulose, and sarches such
as coin slarch. Tablels may also contain such standard ingredients as binding and !

granuleting egents such as polyvinylpyrmlidens, disinteprants (e.g. swejlable
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facilitating fozmati on of ananioa formed on the
nmet hyl eitc gawp between E and 5 R . For exanple, Rk
may advaut ugeously be a pyridine group. The starling
material (LXl) is teactedwilh the N-protected

bi s-2-chl oroethylamine (L3al) in the presence of a
non-inlerferiug strong base such as soditun
hexenet hyl di silazide in a polar solvent such as

t SFABYISHFUr an at a seduced tenperature (eP@/CTEINMGR
9C) to give Ike N-prolece®d cyclic internediate
(UGAJ). The protecting group can be any 10 standard

am ne-protecting group Ruth as a Boo group. Follow ng
cyclisation, the internediate (LXIII) is coupled to
it hommale of the fornmula (XV) under Suzuki coupling
C onethdskinhaigpolmers tikak cﬂﬁﬁﬂle&e&'ﬁd}aﬁtﬂl}r@mﬁ&sd}hﬁneﬂﬂpound of

&EE%%Q£ lnvlé%’ éggn% grou %%% 2805106

156?%#%?@&&%@@6@&@ W%@”er Rmi at agpRsr e n
Al Vsiiclsasaitterbildrbonbth pbcugss 0Stph Scipianrtkae WAL Bf diday! can

Qe HQEH%Q&QMm&h%%ﬁ%%@&hetic rout illrstraLed in Schene

MONIFi" E X (LXIV) x (LXV)
L[ 6‘apsu'?‘u.l, lléllrmﬂ,a{iuns Ay él ol§rhe hard gelatin or soft gelalin verety and can
conrain the active compopent ia solid, semi-solid, or kquid form. Gelaliu capsules
can be formed from animal gelatin or synthetic or planl derived equivalen thereof

The solid dozage forme {e.2 mblels, capaules ele.) can be coatcd or un-coated, har
Ld  typically have a coating, for example a proteclive Alm coating (e.g. a wax or
vartish) o 2 relensa controlling coating. The costing {e.z, a Endmgit ™ type
polymer) can be desfgned io releaso lhe active component at a desired location
Wwithin the pastro-inteatinal tract. Thus, the coaling ean be selected 50 a5 w0 degrada
under certain pH conditions within the gastrointestinal tract, theraby selectively
17 release the compound in the stomach or in the ileun or ducdenum.

Ingread of, or in addition Lo, a coerng, tha drug can be presented in a solid mairix
comprising a relesse controlling agent, for example a reladse delaying agent which
may be adapted to selectively release the compound under canditions of varying
acidity or alkalinity in the gastroimesiinal tmet. Alternatively, the matyin material

20 or release retarding cozting can ke the form of an erodible polymer (e.g. a maleic
anhydride polymer)} which is suhstantially continuously eroded as the dosage form
passes through the gastrointestingl (st As a further allernative, (he active
egmpound ean ba formulated in a delivery system that provides osmotic control of
the relzase of the compound. Osmotic release and other delayed relaase or

25 suwstained release formulntons may be prepared in accordance with methods well
lmown io those skilled in the art.

Compositions for topical vse include ointments, creams, sprays, palches, cela,
liguid drops and inserts (for example intraocular inseris). Such compasitions can e
Tormutared in accotdance with known methods,
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R~-CO2H Hzv RFCOzMe x (LXVI1) x (LXVI) E HNR2Ra F a
I N E XRR2x Ra (LXVIIl) [LX?X) Schenme 10 S 1
Scherme ID, a c rboxylic ac d of W fornula (LXIV) is
esteried by Ixeaunet w th nethanol in the presence of
an acid catal yst such as hydrochloric said. The ester
(LXV) is then reacted » ith a strong base such as

| MOHMERE 11 sopropyl ami de  (LDA) and an al BTGB R§Rd
such as nethyl iodide at duced tenperature (e.g. A4i
4 WO 1005Y06 ta6J PCTlI GB20alKot5161 85 between 0 C
and -78 C). The branched ester (LXVI) is

t benhydrol ysed to the acid (LXVIlI) and coupled with
an am ne HNR 4R3 under standard am de Form ng
corﬂﬁtrlpi:m@thss forf patetteraltayyies ichtiscar ipmehl pizesmeed I heilanm de

us%m @Ebnpﬁﬁﬁaeﬂkb%ﬁmt&m aﬁgnf%hih@owl ng

I|th| nium h drlde and he am n
'g}i—%'l S PO PR SEllo B oni ¢ aci d

undmncnﬁuzukl coupl i ng condltl ons to give a conpound
of the formula M Once farned, nmany conpounds of the
f Oerhﬂm@riﬁ:nﬁMurhﬁarﬁﬁmmmdaghﬂaﬂnﬁisﬂPﬁbn ingiggpounds of

f i onal
" DOt Al i AL B ATGLOREL . 08
for%%ﬂﬂsleﬁwﬁ%fehmmthwﬁww part of a

Compositions for adminisiration iy infhialation may take the form of inhalable
powder compasinons or iquid or powder sprays, and tan be administeated in

10 swandard form using powder inhaler dovices or aempsol dispensing devicas, Such
devives are wel! kaown, For administration by inkalation, the powderad
formulaticns typically comprise the active compound lopether with an inert solid
povwdered diluent such as lactose.

The compounds of the invenlions will geoermlly be presenied in unil dosage form

15 and, as such, will ypically conain suffieient compound to provide a desired level
of blinldgical acliviry. For example, a formulation inlended for ol administration
mzy comtain from 1 nanegram lo 2 millistams, for exampls 0.1 milligrams to 2
grams of aghive ingredicnt, more usually fom 10 milligrems to [ gram, o.g. 50
milligrams o 500 milligrams, or 0.1 milligrms ro 2 milligrams.

20 The aclive compound will be administered to p patient in need thereof (for aiampie
a human or enimal patient) in an amaunt gufficicnt to achieve the desired
itherapentic ot
Protein Kinase Inhihitory Acinily
The aclivity of the campaunds of the invention as inhibiiors of protsin kinase A and

25  protein Kinase B can be measured nsing the assays sel forth in the examples below

and the lave] of activity exhibited by a given compound ean, be defined In terms of
the IC50 value. Preforred compounds of (he present invention ars compounds
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10 nitrite group can be reduced to the correspondi ng
am ne. Conpounds in which NR2R3 is anNHZ group can be
converted to the correspondi ng al kyl am ue by
reductive al kylation, or to a cyclic group. Conpounds
wherein Rt contains a hal ogen atom such as chlorine
or brom ne can be used to introduce an aryl or
hcteroaiyl group sutstitucat into the R grou
meEh & YFHE Suzuki coupling, 15 reaction. ?C{W@P“NWHN
exanpl es ofini erconve col ons of one conpound of the
formula (1) to another conpownd of the fornmula (1)
can be found in the exanples below. Additiona
exerapl ea of functional group interconversions and
reagents and conditions for carrying out such
C ONitging mOITs: velanciies thap ¥, mpre plefrabie teantsnd, | nividsmietc ed
O 08RG i GleRi stry, by Ja ryMareb, 4medition, 119.

Wley Irrtersclcnce, 20 New York, Fiesers' |ieaganfs
for g a[: nt hesis, Volunes 1- 17. John WI ey,

edi ?a#cy%y Fieser (I1SBN. 0.471-582S3-2), and
Orglﬁc.k'g|L eser Ines.,.1- S John Wley, edited by

~31192-8). In nmany of

t he react| ons descrl bed a it may be necessary to
i oTepmesH o 5 a5 AN GF PR  m
t akkinge Bl Acechthepar ﬂxndmhrhamhhgmaﬂmmnmwdfhe 25

ol E&é&lﬁg Ltﬁ)éﬁ:m:ﬁﬁnﬁ’dcuu st o Pihofis R Ais (@RfeMEt hods |
of prot ec

nd de ctln functlonal roups, can be
fouﬂ’df“ﬁ'i‘lﬂr‘%‘f ‘%ko °§§7ﬂ‘g‘ﬂ'@§| s (T.

Car ereliemine diBorddfyHues as SmekesEdh ximgtnarttﬂ:@hn wWilk fedyjicmd  Sons,
$99%Lﬁnvﬁngmmmw&mﬁm%ﬁﬁ% f::QﬁLsm

exanple, as an ether (-OR) or au_ester OR), for
¢ hrft lgeelt fyemphgene) FEk-| penpppyche P“ﬁ"“ﬁ@ﬁﬁf‘m’e%? hydr yl
(di prhibizay |Tambdeyhlich haRGhersbictmafities(dadinpienydreppltal PFHB
eth it a | t her;
%hmmgm%é%gﬁ%ng%ﬁ%%#$%BZOgﬁf%%g@%%ifg%ﬁé%ékyl ester
oefseyhebpormatijies)include bub e pob Urpiled fy overErpRasiagPH YRS OTRRFe
be p PDKechutid, uve:f—e@ﬁreﬁmﬂ-ﬁphm‘ mars PHA iafvet b suRi&ER(EOR) a) or

Ket gy {f%;&(g%k&)wﬂc GRRAGL &,nggbﬁﬁlﬁﬁ.w@ﬁm@?L way |

group I's_converte
r e aEtqUestoR erprerAl D‘W&Y’F&F@‘mﬂm ‘1"'1 Hstobs €

al dﬁbmﬁeceptar sk 200 Srowih Ceidtr selBetsddimali the\epiflerm gfuagﬂ’amat ed
by hydr olysi ' f - e

o) o BRh? fsbﬁkggﬁﬂ;l&gg&v& BEG e X G AEFRS Dl Sekiveda Bl

40 factor receptor {PGFR), inswiin-like growth facror | receptor (IGE-1R) and

vascular endothelial growth fector receptor (VEGFR) Tamilies,

Tt ia elso envisaged ihat the compounds of 1ha invention will be useful in treating

other conditions which result from disorders in proliferation or survival such as .

viral infeetions, ard neurodegenerative diseases for example, PEB plays an ;
25  important mle fo maniaining the survival of immune calls during an immune

response ond thersfots PEH inhibilors could be perticularly bensficial in immune

disorders including aukaimmune condiions.
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am ne group maybe protected, for exanple, as an am de
(-NRCO-R) or a urethane (-NRCO OR), for exanple, as:
a methyl am de (-NHCO CHs); a beazyl oxy am de

(- NHCaoCH1Ca, -NH Cbz); as a |-butoxy am de
(-NRCO-OC(CHj h, -NHBee); a 2-Dbiphenyl -2-propoxy

am de (-NHCO OC(CFII)jCol-4Ws, -NH 10 Bpoc), as a

9P BYEHSH nel hu y amide (-NH Fwac), as a MTifEBgmspasat
yloxy anmide (-NHNvoc), & a 2-aintethylsilylethyl oxy
am de (-NHTeoc), as (L 2Z2- 1iiohloroethyloxy am de
(-NH Tnt), as an uUyl oxy amde (-NHAlloc), or as a

2- (pheayl sul phonyl )ethyl ntry ami de (-NH Psec). O her
protecting groups for amnes, such as cyclic am nes
an d 'TREERS, BCY GhihEordNolld §£ @LAS (hi PEImdERF difnses in-which

nesul ner.d hanesul phonyl (nmesyl )
gr o H@mﬁﬁ%{&@&@pmgsﬁ asé}"lgg - met hoxybenzyl .
&pAcarboxn}r’fHIC aC|d .be protected
mAy §1s0 Bees mf’éﬂm%?& ; ESPLy
{ e. psengdtivitg riithe dstwion of sucede, sdogy yid fd sthegd speha @ftatplical o

IsKY lices bffonksy 0- . @ G . 7 ui hal oal kyl cater); a
tri Cl.sal kyl silyl G yal kyI ester; or a Cs-20 aryl-G ao

" Sl ol Aoy S50 sk Bl B il 2T 1)
t hi eFeingfie 5 CEARplatFSAminG RO ng ﬂf‘ﬁ?ﬂéﬁe!& Eptologectaly

t hi aﬁiﬂaaﬁs (B ¢nlft@ﬂzﬂﬁdﬁﬁﬂﬂihﬂpdﬂﬂdna&nbﬂ{}x§ﬂne}‘ , Bidemaher ;
}L—.jég QLN kranlg 1
pOSI?I on>of rq%ﬁh%% roup int corrpoﬁdscggf t(rI;I)e
Yor kg wrcmeasgiesq 8BS A EH el ﬁFﬁW‘ﬁy a
v a:r hz@itidégﬁ),fmm@w&&m Eﬂdﬁnﬂf&ﬁﬂi‘. BEbiL Pooste o flid) fir RgmAB
sel ecte [ion
%ﬁt%agu@dqmlﬁg%ﬁe@ﬁ&&%u%&m g}:‘:ﬂﬁn

conditions rou arrpl es of

pr ot¥erpl legkeemia dpre WPWBHEEW%WGEIWHP%% tetr
I hy %ﬁ&wa,&whkm b@ﬁ@ehm&dﬂéﬁﬂm Iyenshtiaestaiet col) tymighane, MaNY

f t Gl novel
%nd sﬁ“ﬁ{' Emgumﬁ at es %%5’ &a%?ﬁ}e/r as%ect of
theaqm\amﬁmeiﬂmr@@emwlemwmwﬁwﬁlﬁw%m%% f yS |
VO 3ﬁmwww1dmﬂu|cm&5dﬁumuw of mesenchymal

origin, for example fibrosarcoma or habdomyosarcoma; a fumour of the cenmal or
peripheral uervous system, for example astocyloma, neuroblastoma, glioma or

20  schwannoma; melanome; seminoma; walocarcinoma; osteosarcome; Kenddefoma
pigmentasien; keratoctanthoma; thyratd folticular eances; or Kaposi'a samema

Thus, in the pharmaceutical compositions, uses or methods of this Imvention for
trealing a disease or condilion comprising abnormal celf growth, the disease or
condition comprising abrormal c&l) growth in one embodiment is a cancer.

25 Partienar subsels of cancers include breast cancer, ovarian canear, colon cancer,
prosiaie cancer, oesophageal cancar, squamous cancer and non-smali celi lung

carcinomas.
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67 While it is possible for the active conpound to be
adm nistered alone, it is preferable to presets it as
a pharnaeeuti eal conposition {e,g. fornulation)
conprising at | east one active conmpound of the

i nvention together wwth one or nore pharrrtaceurically
acceptable carriers, adjuvants, excipients, diluents,
fillers, buffers, 5 stabilisers, preservatives,

| P FRERIEE or otherniaaerjals well |mown PG@RYE
skilled in The art and optionally other therapeutic
or prophylactic agents. Thus, the present invention

f mber provi des pharmaceuti cal conpositions, as defined
above, and nethods of mating apbarnmat eutl cal
conpositoa conprising adm xing ar | ease cam active

C OOt subeSi off dnkandiah] AR, cinOB @kt carbel, BroPNE cBfer, 10

nor ﬁngpﬂgg ' @!IX acceptable carriers, excipien
buffers, a JE%%%? , stabilizers, or alber materials,
as descri be erein. The, tem pharmaceutically

o J5t Srsmaits IS Bt Bt B SR Sl eon
mat evith gl mlsgeprogintsi Bmsyanaindy ey belbaeliyel bormignawfioc h

ay eiinhwlnsmfmﬁ@m% ol ﬁllemg%mmsjdt hGas vik Mﬂﬁ‘ﬂﬁifﬂt i
suitahle for use in c el w i Ssues as

cot (R B aaRE co ke B mellog fo'of Br SRR, Grun P

i rrictmatridelopmnt Exagipits ¢lawibormbinationp arpsahewt bgdpvobl em or
conplication, conmensurate with a reasonabl e

bendhmtreDiskrdeat | 0. Each carrier, excipieut, eta- nust
al so be "sooeptable"” in the sense of being conpatible

Wi t Mimin{ie? dis@ideie JHIBIPEG] GdPESE @fibilobi@nal 0F FrddtRia] klude but

cardi ngl- in.a Anthet, as t. .t invention
L e et e T
S ub cEmplEpE CErd vrpfBEnaites, eleeptivat wedintep lompralofephriie,of
pharzeeasil irbalis, ps6HER asisinm@Bry bl difhal G & edHninea)!

conposi.tio n in _apy_ form sujta for.ora
oar A 805 s okt 1 SR el Bl Rl
r ectugier eipipleny iprgflifats, or bunsder m& admi ni stration
Where the conpositions are ideudod for pareraora
bdmdthesThempdutbaiiacs 25 t hey can be Cornul dcol for

i ntravenous, inrrusnuscul ar, inaaperitoueal,

SubPUBRRGOIS]e Rohfapiuisis, tpfudiferatith, differbrBiiiod bidabdeTdePK er Y

I nt mmm%%&%{hﬂ%’ thd SR UG oPe roll il RBses BEHERON O

ot her neans o el1very.
cancer and ihogs aarociated with fmmuns dysfunction; viral infections, for example
herpes virus, poa vines, Epstein-Decr vins, Sindbis virus, adenovinus, HIV, HPY,

20 HCY and HCMY,; preventlion of ATDS development in HIV-infected Individuals;
cardiovascular diseases for example cardias hyperrophy, reatenosis,
athercsclerosis; nevwode renerativa disorders, for cxample Alzheimer'a diseass,
AlDS-elaled dementin, Parkinson’s disease, amyatropic latam} selerosis, refimti
pigmentosa, apinal muscular attopy and cerebellar degenermlion;

25 glomenlonephritis; myeledysplastic syndmuaes, [schemic injury associated
myocardial infarcHons, strole and reperfusion, injury, degensmve diseases of the
musenlozielem] system, for exampls, osteoporosie and sribrilis, aspitin-sensitive
rhinasinusills, cystic Abrosis, mulfiple sclemosis, kidney dissases.
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Phar maceuti cal fonnul aiions adapted for parenletnl
adm ni stration include agueous andnon-agnoous sterile
i nj ectionsolulians which may contain anti-otdants,
buffers, bacteriostats and sal utes which reader the
formul ation isotonic wwth the blood of the inn:nded
z &0 PPEAYE and aqueous and non- aqueous St EACTIGA20MANSIRS
suspensi ons 5 which nay i ¢l ude suspending agents and
t hi ckeni ng agents. The fonaul adars may be prrsentcd
in unit-dose ornmulti-dose conffiineza, for exanple
scal ed anpoules and vials, and nay be stored in a.
freeze-dried Qophilized) condition requiring only

t he naa@ei driTeamdnt t he sterile liquid carrier, for
exanple water for injections, imediately prior to

us ey js 16 isch BN BREAHS ok Bi %ﬁ:]gmaqa nafdswmin@mép:&\%glms
suspensi ons, ma _prepare omsterile powders,

gr SRR g e pB i R

t heandienewitin bingse B hEnaphlarofack ditees alblecotpodiidos ansdsw i n

af ofgeesui tabl e for iv. adm nistration, for exanple by
injection or infusion In another preferred enbodi nent

t he Ak HF tel ﬂsct.!lﬁ [ J '
sui?a e rggﬁgh%@%gﬁ%g%bvs &gﬁ%@hé.ﬁrleﬁgﬁFg%?on
PhafRErEBpsrRen: Tof Gl 2hmpHker sl Bayend preFably e gman.
adm ni stration include tablets, capsules, caplets,
pi | Ths cofpeunsie grslsypicly ke pdminigiokdin poemyts tybuwlbaspentigilanul es,
ALdﬁrtspmﬁﬁWmﬁ %ﬁ{lﬂﬂﬁuh g&mb lig ﬂgﬁ@lmmmﬁu WREBRS
rpat ches.an ucca r rmaceutjc
BB E GRSt fmews SLRBb IS Pente PORIRATS (1)
C anadpniskGing propmduad efdiei formale Jhmaenstreizhibe fHisddwmpinges of

t eCRR kot @ octs bPLiac@NAIENh $ticRGH I8y D ccisideRRALLTRRAYT | Cal
Sei eaces, Mack _Publi shi.n Cbnpagﬁh Eﬁgton PA USA
(e

ThuSmis FmPoYodHp AR R e ghriciffosage of
active conmpound together with an inert diluenL nc
c anERSEonRRyaH Ray b adpigisimedpvers Riplenes tergirypraintain brostielabt o5 0.
1S UChaseytickFcear Bi te hdmiiziered i o shdv pefdichy ABoaGwhsugar
der) Ll e . | Um carbonate, 25 cal cium
pho%%ﬁ%?g%h@%ﬁ%ﬁ%ﬁ?%%%%%%@?%#’or a cellul ose or
derivative thereof such,as thyl cell] ul.ose, ethyl
o h AP S E G R SRt o s o It eSS
st attd ndliersuecder kilogram of body waighi, typically 10 panograms to 10

milligrams per kilogram of bodyweight, more typieally 1 microgram to [0
20 milligrams altkough higher or lower doses may be administersd whers requined

Ultimi;toly, the quamticy of compeund administered will be commensurae with the

nature of the dissase or physiological condition belog trzated and will be at the

discretion of 1the phyaician,

The compounds of the fgrmula (T) can be zdministersd aa e sole (herapeulis agend
25 orthey can be adminislered in combination therapy with one of more olher
compounds for treatment of 2 particalar disense stabe, for example & nzoplastic
diseese such as & cancer a3 hereinbefore defined. Examples of other [herapeutic
agenls or freakments thel may Yo administered wogether (whether coneurrently or at
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i ngredients as binding and granul ati ng agents such as
pol yvi nyl pyrm i done, disiutegrants (e, g. swellable WO
20053061363 PCr' / At1200J100. 5161 89 croaslinked

pol ymers such as crosslinked carboxyneThyl eel | ul ose),
lubricating agents (e.g, srearates), preservatives

( .- panbens), antioxidants (e.g. BHT). bufferin
ag’é%fq’gm%‘r"@r exanpl e phosphate or citrate bPCﬁT"I%’F@’f‘T'"S%ﬁd

ef fervescent agents such as cihatel blcarbonate
m xtures. Such excipients are well known and do not 5
nerd to be discussed in dotoil here. Capsule
formul ati ons may be of the hard gelatin or soft
gelatin variety and can cnnrain the active conponent
i N St img migrvals)oviihae sompolmids|off Uk fHronlm(Ty Bhiededetrt o not
CapgihA%: can be fornmed fromaniml gelatin or
synthetic or plant derived equival ersw thereof. The
sol i d» dbemomdree Nvhikiersg r abl ets, capsules etc.) can be
coated or un-coated, but tQ typically have a coating,
for eXafpiirestdplitst ective Filmcoaling (e.g. a wax or
arnish) or a rete se Onatrnfing coating. The coating
%C. gr iﬂ§Hﬁ?ﬁﬂﬁﬁa¥m?ype pol ymer) can be designed to
rel vaso . ' @TapeTo) : a desired | ocation
Wit hin P e%gggﬁ%ﬁﬁrﬁtestgﬁgﬁm&%%t. Thus, the coaling
can be aeheedeegetd as m degrade under certain pH
conditions wwthin the gastrointestinal tract, thereby
sel ecti Yohoglodd Apiiticdiesse t he conmpound in the stomach or
is the ileum or duodenum Insorad of or in addition
to, a®cOFAFOehe drug can be presented in a solid
trix ,copnprisi el ease control ling agent, for
@3anprehﬁ?gﬁggéggﬁgﬁg§?ﬁg agent which maybe adapted
to sel eplleMelYkifkpase the conmpound under conditions
of varying acidity or alkalinity in the
gast né nDEE et imhifaRds Al ternatively, the matrix
material 20 or release retarding coating can take the
f or m of Crvkingt adirdtieidspol ynmer (e. g_ a nmal ai se  anhydri de
pol ymer) which is substantially continuously eroded as
t he dbsBW¥%EAY passes through the gastrointestinal.
tract As a further alternative, the active conpound
18 anfap e 5% pfmroipindgnapert. ighibjtorsioyerptyin kipase Brinhibilers cambised des
0S Mt JBcE Qi the ©fo or bR rEBhRAR By B givel & isDRAYNd.
05 MRk o8 5280 YAl gk 2y ed el ease or

Where the compound of the formula (1) ie administered in combinetian theragy with
one or more other therapentic agenis, 1he compounds can be adminisiersd

20 simutanegusly or sequendally. Wien adminisiersd sequentally, they can b
administered ot elosely spaced intervals (for exampte over o pedod of 5-10 minutes)
or at longer mervals (for exempla 1, 2, 3, 4 or mom hoas apart, or even longer

periods apart where requivad), e precise dosage repimen bejag commensurats
with Lhe properties of ihe thempeutic agent(s),
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25 sustained release fornulations may be prepared in

accordance with nethods well known to those skil |ed
in the art Conpositions for topical Use include
oi ntments, creans, sprays, patches, gels, liquid

drops and inserts (for exanple intraocular insrris)_
Such conpositions can be fornulated i n accordance

SIS met hods, Q 3 W) 2005/1161463  PCTAGBANMIMI
PCTI G020041005J64 90 Conpositions for parentecal
adm nistration an typically presented as sec- lie

aqueous or oily solutions urine suspeneions, or may be
provided in finely divided srarile powder farm for
maki ng up exi cnpenneously with sterile water for

i nj Betinmaundsofhedmphtza may alfebe mipindddralis cohjRtidibredidnodr

| nf fgmotBebaat «@EThE bk L¥diodBn) .M%Pmﬂ bés and
sup usi.tmb'%:ilia i ch y be, flg#}nexa e, %%%%rﬁ%%éfrom a
s hapas ity agreanght material can inina the active
conpound. Conpositions for adnministration by

i nhET % PGAmbpdfion Gimaeyrl axcet phesfoliermprativagiu, thepowder
&grm_@aﬁi&fm&gﬂ_ﬁiﬁlﬂk‘ﬂ}mﬂhﬁhﬂb, tﬁ@éfb&&fﬂfﬁﬁfe&m&ﬂlﬁd,ﬁgaﬂ be

adnj nj.siiat ndar.d_ for sin erj ahat nr
dev g o'%’gearlrgaa%?légﬂr@%enm%‘%ﬂé“eﬁ%%g?"%@%ﬁmmﬁéﬁ ces

ar b f9ur 9 Fiiheraoentic ggans- Jp e afterpdtivg te {ndividha thargsatic t he
pOWgderisathy b Bl sl Sk@lzgjfyﬂl:ﬁﬁw m@aml j Emﬁ@m aﬂgt ive

co H%- Belel-l D%F ! inert soli powder e

di In@gnt s‘h@h as a\ﬁrose.&gi The conpounds of the
Lnvenlro i | euetal | y be presented in _unit_ dosage
o o e it oS0 Ry B S s

sufthd dopieareeloeripbyminiton terapldscrensa desi red | evel  of

bi ol dgi cal activity. For exanple, a farmulation

| nt gadedofMugnadal adm nislratiea may contain froml
aanogramto 2 mn Itig ens, for cxarnp[a 0.1

m | Jrieefp aiptinigtption of g pomygnag pf tedpaula (. griseliman be someped
US ua bdigymibe ONethkEh didedsk biGOTich Sork wRIEHR paBonfis oty be
i5  suffering iz one which swould be susceplible to freatment with a compound hoving

activity against protein kinsss A andfor protein kinase B.

For example, a hiclagical sample faken Fom a patient may he agalyzed ro
determine whether a condition or dissaze, such az cances, (hat the patient is or roay
be suffering from is one which 15 charecierized by a genotic abnormality or

20 ehnormol proizin expression which leads (o up-regulation of PEA and/or PEKB or 1o
seneitisation of a pathway te nommal PKA and/orPKB achivity, or lo upregulation of
a sipnal transduction ¢omponznl upstream of PEA, andfor PEB such g5, in the case
of FKB, P13K, OF receptor and PDE. 1 & 2.

Allermalively, 2 biological sample laken Fom 2 poient may be analysad for loss of
25  anegalive regulator or suppressor of the PEB pathway such os PTEN. In ke
present contoxt, Iba teom “leas” embmces the deletion of 4 eene epcoding the
regulator or suppressor, the truncation of the gene (for exampla by mudation), the
truncatipn of the tran=scribed produet of the gane, or Lhe innctivation of the

ot
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mlligrams to 5D0 mlligrams, or 0.1 mlligrams w 2
mlligrams. 20 The active conpound will be

Rdmi nisterai to a patient in need thereof (for exanple
a human or animal patient) in an anpbunt sut loicnt to
achi eve the desired Ihcrapcufio affect. Protein IGh e
I I'bi The activity of the conpounds of the inventiou
as inhibitors of protein kioasa A and 25 protein
KiWages"BI4Ehn be measured using the assays BEVGH2oRMFI4IN
the exanples below and th¥ |evel of activity

exhi bited by a given conpound can be defined In terns
or the 1C50 val ue. Prefcured conpounds of the present
i nveniioa are conpounds ug]3 | - ----- - ------
-VO2005/ 61463 PCCI GB200SI00S.1r1 91 haV|ng an | Csa
val usnsaibed prstact {da By phindddiadba) @ sqiRbAbo8d Mohe@ 8 t han 4. 1
}ul\@m gainst ptolein kinase B. Therapeutic Uses
Preveatloaor Treatment of Proliferative D m\p; 5 The

co nds he.f e inhibitors of protein

Ki %e p?ngt eﬁlh‘JES {gfﬂ}fggﬁrﬁtﬂﬂggﬂ%ﬂﬂmstow%

expéawe éfdPltﬁ@ﬁﬁB'!a(I v citigle geng cmaa‘mmﬂamgsd mamu ifa

G dpﬁkgﬂ{teﬁa; @k of

neo sl Fh: o‘ralécr g# ci pa ed gtﬁythe
n‘gmﬁ (ﬂ%sn'"ﬁ B??‘S'U@l"b é‘?"ﬂ?"'mflf’? “@%‘\’ﬁgﬁﬁ“ Egrelittvent i ng

pr o e bariciygietiel p By rabalodnn o (IR e/ o R ahe lerm diagnaaist i cul ar

t UMighages Wrdedingd @ Glaik@n& iftindd GendeR ARALY RELL J%;gus in
PTEM or | 0ss EN ex ressl on or rearra gerrent
t he"f FEEEFT" f;} Y syRens AL EHA ke BRXBy| ar | y

9e nﬁqlm@laﬂer 4R B‘clu'li@ h:ﬂ-ﬂ;ﬁrﬂ alné: arefuluraeiisicwk iporagdudstent ot her
o O TR Nk P, RSy %’%ﬁﬂﬁi‘gﬁﬂﬁkﬁéﬁﬂﬁ ke (R 1Y
i nhFEB‘ﬁf’gB]gmg‘fm?’kﬁs LL‘E)%“"@’EFBW“W@%I ities

i nclude byt are not I|mted to oveccxpn%i oa of one cc
mor &b# above diagnoslic lests and serzens are typically conducted on a biological

zample selectad from temour biopsy smples, blood samples (Qsolation and
15  eorichment of shed numour cells), stool binpsies, spumm, chramosome analysia,
plewmal fnid, peritoneal foid, or urine.

Identifeation of en individaal camrying a mutation in PKA andfor PKB or e
rearrangement of TCL-1or loss of FTEN expression mey mean 1hat the patient
would be particularly suitable for treatment with ¢ PKA andfor PKB inhibitor.

20 Tumours may preferentally be screened for presence of 2 PRA and/er PKB variant
prict to treatment. The sereening process will typically invelye direct sequencing,
oligonucieotide micmarray analysis, or 2 mutant sperific sniibody.

Methods of identificaion and analysis of mutations and up-regnlation of proteins
are known Lo a person skilled in the art. Seresning methods could inciude, bl are

25 potlimited to, standard methods such &3 reversa-trnseripinse polymorase chain
reaction (RT-PCR} or in-situ bybridisation.

In sereening by RT-PCR, Lhe level of mRNA in the himour is assessed by creating a
cDNA copy of the mRNA follewed by emplification of the cDINA, by PCR.
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15 PI 3K subunits, over-expression of one or nore PICK
isofi m or nmutations in P13K, FDKI, or PK B which
| ead to an increase in the basal activity of the
enzyme in question, or upregulation or overespressioa
or nutational activation ofa growh factor receptor
such as a growh factor selected fromthe epidernal
gMoNtEEREX or receptor (EGFR), fi brobl astPCyiGeatmHmesdsd
factor receptor (IGFR), pl*8l el at duaived growh 20
factor receptor [PI|GFR), insulin-like growth factor |
receptor ([OF. IR) and vascul ar endol hetial growth
factor receptor (VEGFR) fanmilies. It is al so envisaged
that the conpounds of the invention will be useful in
tr eaﬂlh&gofmm;}hﬁ@ﬁlﬂl hé ﬁ!ﬂ&ioﬂﬁpﬁﬁ.ﬂrﬁ aﬁiﬂoﬁdﬁﬁ@mﬂﬂl sorders
SUr Vi SHC Vi, i nf ections,
andanlguﬁ d%generat 16" %“K@as Hﬂf’%%@%ﬁ%‘? ani ™l ays
an 5 PR crstoutiy|sendad mydipdy. ﬂtﬁdﬁm'hq@fﬂtwgnﬁwwwﬂ of
|P rérémnaﬁaﬁlut&ﬁ cxdwumlgng@n mxmma:maﬁgﬂlpm eafﬁpﬂl Efqn_ﬁ‘sf ore
i.nhi-bi tgr,s u icu neficjlal in
Inné Wé@rdefng mc‘?ﬁﬁgn@“ S UFS altnlﬁﬂﬁhlﬁ' a@%ﬂ’al‘
\ Yt F*0aesres Fres Sdiseegnioobisdpulaims wmwap PKE
i nhigdgi Mﬁlﬁm@ﬂuilﬂr doeritiid & Sdtbrbdk of N.S20063¢ BE MolRfiadi S€ases

apop{”&nq-s or eré’aﬁ %@%%E ﬁ‘#"ﬂ%%%lsoﬂay al so

be #dbwtagiyely ﬂrw'amgf@db@smiﬁ@sm Fori RTgP O Gumevemsle Ribghe -
10€e Shislale Binshaflicas) Rk bd wédd, Mm&&ﬂ;l & seirsth Uil s@ls

i SERIE N R0 102 SIS iéﬁﬁgﬁi-%éﬁgmy be
i nhﬁ%ﬁsﬁéﬂjﬂﬂﬂmwdhmbnﬁémn@t limited to, a
carci noma, for exanple a carcinoma of the bl adder,

br e&s exampinofap in-sftabsbgdisace (eheg: &ic Ms&ﬁﬁg}ﬁmmﬁﬁrfmﬁditﬁh as

col Qo %&&%&mm YR 3419 ReY-
npl € adenocam noma,

pi | iver, Iung, for
IS g‘i"”ﬂn@?} qu' cancer an. daon mal | cell 16 tong

carci nomas, oesophagus, gall bl adder, ovary. pancreas
e. gGeneslly sty i@gpqprises disrielionpameionstepyhic Axetionyfyi X,

endpwetd ’cheliﬂﬁlilmd; ttyp:aiytﬁmtwn@&&mnemr U sarbptd 1D inckeQE CXO npl e
% uaacgeg;’%mgsf sred B B0 S 2 e RTRL QRO bl 01T ©
nplre aem a ute
Gpiorot oo A el it B pssieaidin (e bisgleal
2-0 strugiure or tissue, (4) post-hybridization washes to remove nueleic acid fagments
rot bound In the kylnidization, and {3) deiestion of the hybridized nuelelg zcid
fryments. The probes used in such epplications are typically labeled, for example,
with radicisolopes or fluorescent reporters, Preferred probes arc sufficiently long,
for example, from zbowt 50, 100, or 200 ruclzobdes 1o aborr 1K or mare
25  mucleotides, to enzble spacifte hybridization with the targel nucleie acid{s) under
stringenr condifions. Stendasd methods For earrying out FISH ere described in
Ausubel, FM. eral,, eds. Cuvent Protocols in Moleculer Biology, 2004, John
Wiley & Sons Inc and Fluorageence In Sim Hytmidization: Techaten) Grverview by
John . 8. Barllett In Mfolecular Diagmasis of Cancer, Methads and Protocols, 2nd
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| ynpharon, Hodgkin's |ynphoma, non-Hodgkin's |ynphom,
hairy cell |ynphoma, 15 or Burkett''s |ynphoma; a
hemat opoi eti ¢ tunour of nyeloid |ineage, for exanple
acute and chroni c nyel ogenous | eukaenuas,

nyel odygpl asti ¢ syndrone, or pronyol ocyde | eukaem a;
thyroid follicular caner; a tunour ofinesenchynal
origin, for exanple fibnsarconma or habdonyosarcama; a
t KYDWRAE¥5x he cennal or peri pheral nervouRCTERBEIROGMASIG
for exanple asrro ylama, nturohlastnm, glionma or 20
schwannoma nel ananu; sera somm; | nral ocarci nens;

ost euser cone xenoder una pi gnent osam ker ar oct eat hong,;
thyroid follicular cancer; or Kaposi's sarcoma Thus,
in the pharmaceutical conpositions, was or nethods of
thi & |1mafu59mfm.z MebcBabodNge. a7 0088 SR8&: QFthods in

conglj. $£&Pr|5|ng abnornmal cell growth, the disease
or con I'on c¢onprising abnormal cell growh in one

S a cancer. 25 Par |cular subset s of
can%eﬁ?’c ‘%é“fs ol s pay reapsayed BY o
canG@mnwE#ndmgmawefmmmwemmhnaaéﬁhagmﬂhmﬁﬂﬁoﬁm squanous

gan a!. 61 dimQibh 5 Wﬁeﬁ 4 WO
200 106 E% 20ad1OCBT 64 9] A farther- subset of
& fppisgomety

canBEFerks ARftagher mglhods knoum indbeag dor
pr omummznnmwm@udmmdﬂade@%m It is
al s&emsﬁ%mgi tﬁq t"‘%&'@ﬁp t ors

ot her antlcancer

can be_ used i s ocnhlnatlon
o ol G SR s PR . S on PERRR B g obihe. of

1&n Be apylinatis lp Ge pledeattcase.nduces apoptosis with
anot heragent which ads via a diiTcrenl ne s to

I e gzt aliak hesd teOhidglos bbiltbald b akd 1 GediMPmMburd Aficularly
cha&gﬁﬁ nHStééiﬁ %% q&namﬁﬁger devel opnent
e nat

S of sUcC |ons are' set out bel ow.
p'&‘éy’ﬁ%w%ﬁ’é’%?ﬂié%wm%ﬂisﬁ' PR 0% BRREG 10-ar e
not 4o art agd pantredtinpaneres (Ba]admt dt @da89samne J. Clhncer s 30

1k NSeIMItHRLaer &il SRAHEES 03] RB6-3641; Yuan et al 2000, Oneogens I3,
2324 - 2330). Thercfore il is cnvisaged that PKR inhibiters, and in partioular
inhikitors of PEB beata, mey be used (o treal ovarian and pancreatic congea,

PKH elpha is amplified i human gastric, prostate and breast cencer {Siaa! 1987,
FNAS 84, 3034 — 3037, Sun eval 2001, Am. J. Pathol, 159, 431 —437). Therefore it

2¢ 13 envisaged that PKB mhibitors, apd in parlicular inhibitors of PKB alphs, may be
used (o beat human gastric, prasiae apd breast cancer.

Incraased PKI gamma activity bas been observed In sleroid independent breasy and

prostale cell lines (Malatani ef al 1999, 1. Biol Chem, 274, 21528 - 21532).

Therefore it is envisaged Lhat PEE ishibiters, end in particular inhibitorz of PKB
23 gemma, may be used to ireal steroid independant breast and prostate cancers,
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exanpl e systEm ¢ | upus esyt hemat esus, autei mmune
nmedi at ed gl anerul onephritis, rheumatoid arthritis,
psoriasis, inflammatory bowel disease, and auto i mmne
di abetes nellitus. Eczenmah}penensitivity reactions,
asthma, CCPD, rhinilis, and upper respiratory tract

di sease. 15 m ce Therapeutic Uses PKB plays a rule in
nPYPEAFES proliferation, differentiati on PAREGEHMNONSIG
therefore PICB inhabiter®could al so be useful in the
tr atmeut of the follow ng di seases other than cancer
and those associated with i mmune dysfunction, vira

i nfections, for exanple herpes virus, pox Vines,
Epstein-Hera virus, Sindbis virus, adenovirus, HV,

prmmwwﬂnauwmm@uamlmwﬂyMW@JP&%EN hi
fEV- Q r? qfdlo ascu ar di seases for
exanp |an yper dﬁ

adt af os erosE eget eratlvo dlsorder3 for
exaﬁ%ﬁsﬁ'&ﬂ? Eﬁ%‘fﬂf?&?ﬂﬂ@%? ‘g Aaetted below e prameniplly
Padmm@@bnmsmthEES$ﬁﬂaﬂyerroplc | ateral sclerosis,
rebr itb pignmentosa, spinal nuscul ar atropy and

Ger b ekanples digemeporiids pRpartd Sveg iR fisd BIREAr i ti s;

nyelgg%&?E§§ %QQEgﬁE Snd 1 |n ury associ at ed
nya%ar |H?§ ctio -E?@%%P$ ?%p Fusi on
i nj CAESOsARY PRI YRS Wil emingsonditionsset onrhalswul os$el eaal

system for exanple osteoporosis end anlw tis,
as pFielopmagsetigirsengece CHIMB $pacioierd reorded/@ia Brulf AY498i S,

glcj:lr }nbtﬁlh@nzo ts&kﬂmum,lakﬂﬂwem%@&%ﬂ? 1@@&9@?&&@% 3
0 s of Treatnen
v PdEEE ”‘P’EOCP@ e %ﬁﬁﬁ’e%ﬁl’%‘f (mmher of BPiGER 'a“l?d'flbw N
usewhmnFﬂhﬁmpﬁanyJammmm¢1MMNUEamm®ntheﬁmaﬂrHﬁge of
di sgase KESmQe QEggiﬁ %gteln
ear anpr e

k|nase and/or pro e|n s 6F“&uch

di s e states ndi tlon are sez out above
Eﬁgﬁlﬁ B et ¥ “f“%*% . 8 s s pamPoned
ad

firSEkered to a subject in need of such
adm nistralion, for exanple shin mor animl patient,
1;5r efheschbf do eaadm!mmhere thikrenreanlp ov hdaedir Fdmddyppibe ael ¥ be

Mgl Bt EkeEh ubﬁbcﬁﬂ%w&éufuhﬁ‘&a%%@&’ﬁﬁﬁﬁﬂmﬁﬁﬂ or

proBhyIactlcaIIy us eneral 'y arc
P onbisR T £omEpRHe RS e FripBpogsqisolaied o ormed as  sal, the sl
can be converied into the corresponding fr2s base by methods well known to die

skilled persan, and then optonally canverted 1o another salL

20 A number of liquid chromatography sysiema were n3ad nnd these are described

below.

Platform Svstem

HPLLC Sysiem: Walers 2725

Mass Spee Deleator: Mitromass Platform LC
25 PDA Drelector: Watlers 2995 PDA

Axidic Analytical conditions 1:
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10 situations (for exanple in the camof lire

t hreat eni ng di seases), the benefis of admnistering a
conmpound of the forrmula (1) may oUyMgh the

di sadvantages of any toxic effects or sido effects,
in which case it may be considered desirable to
adm ni ster conpounds in anpunts that are associ ated
with a degree of toxicity. The conpounda may bt

adt® #P¥¥EFEed over a prolonged germto mai nR@yiFpzAMmesI6
beneliciai 15 therapeutic‘gkfects or may be
adm ni stered for a short period only. Aliamahvefy

they may be administered in a pulsatile manner_ A

typi cal daily dose of the conpound can be in the range
from 100 picograns to 100 mlligrans per kil ogram of
bodylweiaght HaOypi% Bdrnie Ak nanograns to 10 mlligrans

per gldd 80T aREN RPGY Rl:g, NOre typically I mcrogram
to 10 20 milligranms alt oug]n hi gher or | ower doses nay

be SHHH st & 8 wveddioie¥ss U timtely, the

quaiileiwt y of lGeufaduind adm ni stered will be commensuraic

it n [ felhe dise: r-nbysi ol ogi cal
\gong:fwgn bﬁ%ﬁﬁgﬁﬁ%@ﬁﬁpﬁg@ﬁq he discretion
of {bigic BhM#L-A kaitokPe conpounds of tha fornmula (1) can

be adm ni stn*ed as tha sole | herapeatie agent 25 or
t hejlugda: be Hald (- 41 Bimeicddid) n conbi nati on therapy with

onegREn HDT € L Bgfo v RIReURgs fur treat ment
of aparttcul ar diggs%lge st %te, for exanple a neoplastic

di s8F4Es | cR25e REBP->Fe4r i nbef ore defi ned.
Bxafeives of Odtmiein t her apeutic agents or treatnments

thabolly e rRdbh fes6aEE%, MASPREL stuliglher
concurrently or at %ﬁ%% 5003%%)@&- IClt2
4/ 9Q&dib Anaheledt odaBitindfi; time intervals) with the
conmpounds of One formula (1) include but ate not
| i nEivergiAl o; Hi® AU Banieteide | inlubirors
Ant Efiedk 800! icHeEN f.1%:Rabal kgt ar geti ug agents  DNA
B ngekiedd L9RRLRGIELARTs bl M P 1OTS ATVl alng
Flow: 0.4 mfmin
Columo: Poenomenex Synergi 4p Max-RP 80A, 50x2 0mm
Bosic Anplytical cemditions 1:
EtventA:  HO {10mM NEHCO, buffer adjusted to pH=D.5 with NELOH)
20  ElueniB: CHLCH
Gradient  03-95% eluent B over 3.5 minules
Flow: 1.3 mlfmin
Colummn: Walers XTerra MS Cyy Sjun 4.6x50mm
Basjc i onditiens 2:
25 ElemtA:  HO (10mM NH4HCO, buffer adjusted to pH=9.5 with NH,OF)
Eivent B: CH:;CN

Gradienl; 05-95% eluent B over 3.5 minutes
Flow: 0.8 mlfmin

Columnn: Thermeo Hypersil-Keystone DetaBlasic-18 Spm, 50x2, tmm



Monocl onal Anti bodi es. Anti Hornones 14

Si goaltransdtoticn Inbihitors Pr ot easone I nhibitors
DNA net hyi transferases Cytoidnes and re tinoids
Rodi ot ht xapy. 15 For the case of protein kineae A

i nhibitors or protein, kinase 9 inhibitors conbined

Wi th othcrtherapies the two or nore treatnents nay be
giEeIMsI§Indi vi dual |y varyi ng dose schedICE&BmN0HEH.
differeni routes. Wiere tA€ conpound of the fornula
(1) is admnistered in conbination therapy with N one
or nore other therapeutic agents, the conpounds can be
adm ni stered 20 sinultuuvusly or segnenxially. Wen
adm ni stered sequentially, they can be adm nistered

at Bhseseblysplaeliondsiterval s (for exanple over a period

of 5-10 mnutes) or at longer intervals (for exanple
1, Blugiiy ofLe@P0aMMNLHSOgyieradingsd wepksf.SmahdfekOH)per i ods
apagfentber e grgeppi red), the preci se dosage regi nen

bei caur e Wwth the properties of the
theggggqalg%%%%%?%%sgwﬁﬁf%ﬁﬁgﬁgr.utsa Pcrrcnxnnamsab
96 Flowy ThéEedmounds of the invention nay al so be
adntaisl: er € ¢ndnBmaeNiwiCIsR B Isholtrih, chemat henpeutii c
treatments such as radiotherapy, photodynam c therapy,
genBzgh Achilgeplaondilicsy dr gery and eomml [ad dict9. For use
in conbi nation therapy w th another chenotherapcutic
e gAY he FaO LORMOBRHCEY  BadresmARop 1 BHOBnes

t WoEédnBee, CHgIN ornore other therrpenlic agents cam
1R€, Errexagpha, Jforelaled tggetherin a dosage form
con| al nngt wo, t%ree, our or nore dterEpeutic agents.
| n Bp¥al t er R&AEPE  t he i ndi vi dual theaapeudo

Columm: Phenomenex Lunn C18{2) Spm, 750x2.0mm

glar ical eanditions:
Eluent A: H;0 {0,1% Formie Acid)
15 EmentB:  CHyCN (0.1% Formic Acid)
Gradienl: 00-50% eluent B over 3 mintss
Flow: L5 mlfmin

Column: Phenomenex Symergl 4 Hydro 802, 50w Sram

MS condifione:
20 Capillary voltzge; 35kVor3aky

Cane vollage: RS

Source Temperahare: 120 ¢

Jcan Range: 165-700 amu

Ionisation Moda: ElectroSpray Negative, Pogilive or Positive &
25 Megaliys

FrouctionLyax System

System; Walers FraetionLynx, (dual analytical/prep)

HPLC Pumgp, Walers 25325
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together in the formof a lot. optionally nth
instructions for their use. (0 A person skilled in the
art would know t hrough their common genwM knowl edge

t he dosing regi nes and conbi nati on therapies to use.
Met hods of bl agpasts Prior to admttishal on of a
conpouad of the forrmula (1), it patient nmay be
se¥REl!4t 0 del enri ne whet her a di sease OFCTHERIHHMISHA
fromwhi ch the patient is %t maybe, 15 suffering is
one which woul d be susceptible to treatnent with a
conmpound having activity against proteinkinase A
and/ or pzorsi n kanase B. For exanple, a biological
sanpl e taken From a patient nmaybe anal ysed ro

det &jwicndutdanbiReWaaisePadi tion or di sease, such as

can , ] L £ ' r may be suffering from
i's %Sﬁ%ﬁcége@%ﬁy@%ﬁ by a genotic
ahn8PARERHIY or YoemBREFAdI prul ei n expression which

| ea S‘fc NR:Le liadgu of PKA and/or PICK or to
sengfﬁir%#ﬁﬂ%‘thmy to normal PICA and/ or ?K13
act BMbh i OO MPEGLMIALH on of a signal transduction
co nZ t U@Eq?@z‘% PKA .@gd/or PKH such as, in the
cas& =B pri“EEEPIAKE *ApEiept or and PDK 1 & 2.

Al t Grdianti v elSyPS%clugit A opygid cdadues anpl e t aken from a

pat prat maybe anahysed for loss of 25 a negalive

regul ator or_suppregsor. of the PKB pathway such ns
PTEM!PH [hghmﬂ'gg'%ﬁ?ﬂé‘&ﬁmm@ﬂ%%qﬁml oss" enbraces

fohepglel Sl pn E%{dﬁm%@ne encoding the regulator or
suppressor, e truncation of the gene (for exanple by
mut ghbndl) ,  HH@ (0.19% BsreRlakign of the transcribed product
of e gene i nacti.yati on of the Wi MS/ PG 1463
PCl Ej/]"l(':ﬂég'ool Fﬁéﬁ@%ﬁwc%?%ascrrbedproduct (r g, by
poi Hrdifit at 08#9% glrentBeongeSmingits on by soot her gent

" prosdst The zipegminip- r egul ation includes el evat ed

SopFRPREa; | St Dare g he-gBABC B8 and i nor eased

ﬁ;g%@’%ﬁﬁ actl v%nla clﬁﬁ i ];Ilecr:ltg agp;jvat ion by
Capillary voltage: 35KV
Cone voltaps: 3V
Souree Tamperzture: 120 °C

20 Sean Range: 125-R00 amu

Temisation Mode; BlectroSprmy Posilive or ElectroSprey Pozitve & Negative

Chiml Apatytical conditions;

Eluant MeOB + 0.1% NHATEA
Flow: 1.2 mImin
25 Totel lime; 16,0tmln
Inj. Volume: 10uL,
Sample coni,: 2mg/ml

Column: Astes, Chirobictic V; 250x4.6 mm
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mut ati ons. Thus, the patient may be subjected to a

di agnostic testto detect a marker characterisic of
up-resol ution of PICA and/ orPKB. The term di agnosi s
Include, s ar Q By marker we include genetic makers

i ncluding, for exanple, the neasixnmmenl of DNA
conposition to identify mutations of PKA and/or PKB. 10
THE ¥R ar | br al so i ncl udes markers whi dETEBEHMMSIGS
characteristic of up regultion of PKA andl or PKB

i ncluding enzyne activity, enzyme |levels, enzyne slate
(e.g. phosphorylatssl. or not) and nRNA | evel s of the
af aranrati oned proteins. The above di agnostic tests
and screens we typically conducted on a biologica
Sanplag sgedoasizeehs takepatlissour bi opsy Sanpl es, bl ood
sanpka (isolation and 15 enrichnment of shed antoiu

cel AgllentSystem| bi opsi es, sputum chronmosone anal ysi s,
pleural Ih id, peritoneal fluid, or urine. Iden+;~; of
an HAEE $edmal car ryi ntgllemrlitfftstion i n Pl { Aand/ or Pl CBor a

I eapaadRee MeRlo0f TCladuahrtefs @l PTEN expression may

an that th atient . wauld be particularly suitable
ggry’{”ﬁlg’g%"%ﬁq’?‘f%ﬂf‘ﬂ“ ERRARYESE BRE i nhi bitor. 20
TunBefmgrenmay pr ef er entiiBalHesstdsien scr eened for presence of
aPRA and/ or. variant prior to treatnent. The

415 % 11 typically involve direct

sequenci ng, oligonucieotide mcroarray analysis, or a
mut Bltntspc! i s AH0H Db NENSrba sooflenpkeattré f | cat i on
andriawal ysi s of amdigdid ons andup-regnl aticrt of

roteins are knawn to aperson skiiied in the art
@ctrgg%%"ﬁ@' net hoggng%ul d include, but are 25 not
| i nini-&ahopys, st adBwkd et hods such as
r evempRdoiat t scdpigme pol ymerise chain reaction

(RTLPCR) or in situ yi.disation. In screening by
RT-PCR " the | ev W%Fﬁéﬁ%FgﬁigﬁﬂgPﬁhour i s assessed by
cr eaiir: ive BN aeRRY of the nRNA fol | owed by
anplifireation of the cDNA by PCR1 t WD 20051061463
PCTL.GB2004, MD51 of P anplification,
[tjheézgﬂélﬁecti on o%ﬁﬁgbﬁ]élr%%i,lﬂgﬂ%‘ %B”ﬁlaig?’?%ﬁ%eor

Flaw; 6.0 mlmin
Talal dma: 10 min
[nj, Volume: 100w
Semple Cong: 20 mgimi
20 Colmmn: Astee, Chirobiotc V; 250x10 mm

Chiral Preparative eonditions 2:

Bluenk MeCH + 0.2% NHE4/AcOH &t roon Temperature
Flow: 20,00 ml¥min
Tolzl time: 18 min
25 Inj. Volume: 950 L,
Sample Cone: 25 mgfml

Column: Astee, Chirobiotic ¥2; 250x21.2 mm
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enplifeallon, are Inown to a person skilled in the art
Nucl ei ¢ acid mani pulations and PCR are carried out by
standard met hods, as deserthed for exanple in Ausubel,
F.M at alp eds. Current Protocols in Mlecular
Bi ol ogy, 2004, John Wloy & Sons 5 Inc" or Innis, MA
et-al., eds. PCR Protocols: a guide to nethods and
a [cations, 1990, Academ c Presa. San Di ego.
Rggfﬁnlg%'ﬁb%and mani pul ati ong, i nvol vi ng nucl'é‘?%“"%’?“&‘“"
techni ques are al so described in Sanbrook at alL, 2001,
3'd Ed, Molecular dConialp. A Laboratory Manual, Cold
Spring Harbor Laboratory PKss, Alternatively a
commercially available kit forRT-PCA (fur exanple
Roche 10 Mol ecul ar_ Bi ochemi cal s) may be used, or
Sepvidaions (per amadticql ethéd):i n United Stites patents
4,666829; 4,683,202; 4,601,533 t; 5,192,659, 5,272,057,
5, 8821BGAoliagnd 380248, 529 and i ncor porated herein by
ref gLeheB: An exagpl e of an in-situ hybridisation
techni que for assessing nRNA expression would be
f1 uSM&scence inidre hybri di sanon (FI SH) (see Angerer,
596 yatmiy: 15 En2ymedin 152: 649). Generally, in situ
hybb}y%igtﬂ.on cqypsd ses the followi ng major steps: (1)
fixation of ti ssue to be analyzed; (2)
pt eHSRtR™ 3K 02 {18kt ment of the sanple to increase
acchssRigt:i ty ofl2i-gpoget. aucleie acid, and to reduce
nongpechd diGeDi n‘ﬁl&@@d&g&%ﬁuﬁﬁ'@%’b” diwti:on of the mxture
nuc

of nuclelrc acids to eic acid in the biol ogical
0 nctumoy ti s . (4) .post-hybri di i ea, washes
8 BANN:Shad B2 Hovend ek s il e SRl e
hybsdlii zari on, and (5) detection of the hybridized
nucﬁei C aci dLa fragnments,  The probes used in such
appli2at i on§258 cHldfeyaipl progiliomd  exanpl e, with
r adPhis oL op@itfam Sjdtano+ wilcentyics paditiesg. Pr cf ened
promesgs ar e sl &l 1 M QR E@Em-- npl e, from about
120, %@O’ or§12 0 Et%lme %éfﬁges _tgﬂla _o_utt%?ooo or nore 25
uchEBt i des? m?‘ﬁm HE € Toeal comdifipnsildi sation with
t hektsaRYel nBlsiin Gyseeed -désic)andlyiidd copdBitrizsi2ngenr condi ti ons.
St apgy d_ MeRas of bk GG OhnubSH ar e descri bed
cr at eds. r

in _Ausubel .  F. M k rrent Protocols in
Vol BEkt ar  BRBYess ysiesydeic saalrisal cappliiens 42, Sons | nc and 3'
Fl uRE-Ee S C enCPlatligim Sydesh, +Hholar inalivizalich@litionsTachni cal Over vi ew
2By plghn M : ﬁg;“ b _1a Q4 D agnosi s of !
Canﬁ:ﬁpr, Met ﬁ%ﬁls nd )Er ot g@%iF@B@%ﬁwdﬁEdmgm :

FractonLyny 3ystam — polar spaltytical conditions

FL-C FraetionLymre System — chiral analyiical condilions ;
AG-CA, Agilene System — chiral analytical conditons :
AG-CPL Agilent Byslem — chirel preparetive conditions 1 :

5 AGCP2 Apilent System — chiral preparativs conditions 2
EXAWPLE

2-Pheny-2-[4 1 H- L-d-y{)-pheny!]-ath ine

e — e g— e TR T e O S



e | V W 2005106140 PCTI CB2f aNl 0e5464 99 ed.; | SBN
1-59259. 760-2; March 2004, pps. 077.088; Series:

Met hods in Mol ecular Medicine. Alternatively, the

pr ot ei npzoducts expressed fromthe rnRNA9 may be
assayed by immenohislochem stty of tunour sanples,
solid hase i mmunoassay with 5 mcrotitr plates,

WA B0 HFt t i ng, 2- di mengj.onal SDS- pot yactHEAMIHE 0]
ele*ophore5| , EL[SA, flow'cytonety and ot her nethods
k it nin the Emfor detection of specific proteins.
Det ecti on nmet hods woul d i nclude the use orsite

speci fic antibodi es The sk | 1Mperson will recogni ze
that all such well-Inmown techniques for detection of
upregul atiou of P1(3, or detecti fPKB variants
could 10 he applicable in the pr nticase. Therefore
all of these techniqtie} ol d al so bel used to identify
wnons particub%%gy t.abl g for tr nt wth PICA
and/ or PKB i nhisbiéors. For examnple, tstcd above,

PK. B beta has en ffou @ be upregulntcd in 10 --
40% of ovari an¥gnd pancihfgati c caacar

Bel | ucosa et al
1995, lot J. er 64, @30 15 -2854"Cheng et a

1996. PNAS 93, 3636-3641; Yuan et al 2000, Oncogerne
19, 2324 -2330). Therefore it is cnvisagedthat PKB

i n k'iI'dDi ﬁﬁﬁéﬁ;nﬂ&fﬁ{ﬂﬁﬂﬁﬁﬁﬂﬁﬁ)@kﬂ-ﬁhﬂamm hydfoshied= AEBmpet a,

L] ncers.
iy Sl 6 b LLE0pe R08E AN (A AL RAPED, _and
Br ebsirhesphipgpallpdiinp(l) (3 megimoltapRing) gud thayaigare msmwd
tT Ih nwﬁ]’fm[ﬂ:lgen?.omlspmﬂﬁh ofh-{4 BAS Btdameri$.9.0 2 4B Lo b Rl P-y1) lH- ;

ere I I Sa in r an
bk fol be 835l P LARG PR3 R P‘F@%@%%d i
treyts %ﬁ%ﬂﬁ% ﬁf@swmmﬁwmw Bmgk 6 enn'a &y water
| nCzeagr APk 1g2 fligd 9@k hivbdey 3 Seald@ EThe 0R8RE MBET N

T N

21584y power. The solvents were remuved and the m:ﬂduo wa.s pamuonﬁi belwezn
ethyl acetate and 2N NaOH. The equzons loyer was extracted with ethyl neetote
and the combined organic layers were washed with brioe, dried (Mg80y) end
concentraied under reduced pressare. The crude reaciion mixture wag portGied by

15 colunn chromatogrophy (810,), elating with a mixame of dichloromethane (90ml);
meihanaol {13ml): exetie scid (3mly Hx0 (2mb w afford the titla compound 14 mp
{9%); LCMS (P3-A) R, 1.79 min; m/z [M+EH]" 264.

EXAMPLE2
3-Phenyl-2-[3-(1H- L-d-y{}-pheny(l-propionitdle

20 24, 2-f1-Bromo-phene]]-1- .
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Therefore it is envisaged UnLPKB isthibiwrs, and in
particular inhibitors of PIC3 25 gamma, may be used to
tree t steroid i ndependent breast and prostate
cancers, S$XPLRIMENTAL if !r 3 WXRQg51tt 6t aF]
PCTICli 2000M q(,4 IOJU = The ioveution will now be
illustrated, but not limted, by reference to the
speci fic enbodi nents described in the foll ow ng
prRyavIsEE! and exanpl es. The starting mat eRGTAFRSIRHSI6
each of the psocittues des®tibed bel ow are
comercially available unless athcrwi sc specified. 5
In the exarnplas, the conpounds prepared were
charauteriscd by liquid chronmatography, mass
specUoscopy and i H nucl ear magnetic resonance

Speetsvnseep3LEOH @ 13hen Sy&t rﬂﬂ@]}&ﬂﬂhaﬂ?@ﬂfﬁl} YAl pdded 1o (H

con etliCc.reso e
qghhggﬁbg&%erg&erecordﬁﬁon 3 m;a[}:aﬂﬁe

et P ot Do s e st Yoo

27 Crenigrht@s Sor 0 864 Hntl H6 prdigikie thus chidted BikuAloR AAARALS aS

f.ol f ot on

ol PRI 88k b ARG R 0 e R
q uar""t’-“eﬂl“ﬂ dﬁtﬂl‘(ﬁﬂ inj e (35 b#)ﬂbﬂeﬂd)tc 65T Sudﬂ@@bﬂd&hﬂdﬂpr of i t
solf anmhaohk rpuatsr; tzm&d&)f %ﬂ&‘ﬁ?ﬁﬂ%ﬁﬁﬁﬁxﬁ%%ﬂé n emal
reference 0 ra ere chlorine is
o c SRRP i M 5 B G PR Bl W or

" wed sgde pnddbecialverft widremovedamio Fedw:d prevines. @hd dagiee empounds
a eprtmhﬁthedfeéﬁrm&&){tﬁﬁéﬁt aﬁe&h%cafmtaq&tm nﬂf‘q’hu @a&?tﬁ%&a” be

converted in such as .an_ar Id or
hy SRR G B0y S parSery e
conp@@hd33@5é2H&oﬁahe&umimwmnpdﬂaema sett the sai
can be converted into the correspondlng fred base by
) W Bk P , and then
optlonally converted to another sall 20 A aunher of
i quid chromat ography syste were used “nd these are
described [ bel ow

G'?‘H

15  2-(3-Bromo-phenyl}-3-phenyl-propionitrlie was reacted wirh 4-(4,4,3,5-
{stramethyl-1,3,2-dinkaborelan-2-y1)-1 H-pyrazale following Lhe procedurs setout
in Example [ 1o give the title compound. (LCAVS: (PS-A) R, 2.98 [M+H]" 274).

—n r el e e —hdds ta Lamar 1 wmloan

. p—



Platform Sys rem HPLC System Waters 2795 Mass Spec
Detector Mcromass Platform LC 25 PDA Detector:
Waters 2996 PDA 4A; t* Mytical conditions I! 7 WO
2005(061463 PCT/ G620D41f1 05-144 1ot Elucnt A: HO

(0-1% Form c Acid) Ehn:nt B: CH3CN (0. i% Form c Acid)

G adient; 5-95%[uentB over 3S mnutes Flow 1.5
riYF WY 54Col urm: Phcnoneaex Synergi 4p. NETGREOGEMAS

50x4. 6nm  Aci dic Anal yticd® mditiotls 2: SluentA: HaO

(O 1%ormc Acid) Ewa & CH CN (0.1% Form c Aci d)

G adient: 5-95% el ueut B over 3.5 minnles 10 Flow 0.8

m I mrn Colum: Phenoul euex Synergi 4 s Max- RP BOA.
50x2. Oém Acidic Analrlica!_wnditioas 3: Eluenl A

1428c1pBing 06 poasilge affxamhle 1 Wi widp B,5-BimeFLE3@N,5(s0. 1% Forni c

o AR M R o
‘@H‘ W‘Eﬁ’%ﬁ&%‘?@@lﬂﬂﬁﬂﬁd m&@mﬁ aveﬂr_q ueut

A: h&@:@u@ﬂW&aﬂj&ﬁﬁ@dﬂ@ad to pl=9.5 with
NH. OH) 20 Eluent B: CH3CN

5 EXAMPIE4
2 orp-phenyl}-2-[44 1 H- ==yl }phenyi]-ethylami

H—~N
H

Following the procedure of Example 1 but using 2,2-bis-(¢-chlore-phenyT)-
ethylamine in place of 2-{4-chiorophenyl}-2-phenylcthylamine hydrochloride* gave
10 the fle compound, (LC/MS: (PS-A) R, 1.99 [M+HJT 208).

¥This starting material can be made by the methad deseribed in S dmer. Chem,
Soc., 1982, 165, 3183-3184.

15 5 -Homp- 3-1-phenyl-alhylamine

i
Q/\Mgur é .
NH,
B Ar

Benzonjirile {500 mp, 4,549 mmal) was added dropwise to a solution of 3-
tmmohenzylmagassium bromide (0.275 M sohrtion in diethy! esher, 21.1 mi, 5.818
mmel) under an atmosphere of titrogen al mom temperature, The reaction mixhire

ARE EALLN LR AW AYA A e =

LESESNE A, S SN T DL LA, Sy




Gradicat: 05-95% el uept B over 3.5 mnutes Flow, |.5
m 1 nvn Colum Waters X recta M5 C10 Sl am 4. 6xSQOmm
Basi ¢ Aaal vocal ccoditions 2: 25 Eluent A: HhO (10OniV
NHAHC% buf fer adjustedto pH 9.5 with N1440H) Ei uent
B: CH CN Gra&enl: (695% el uena B over 3,5 m nutes
Flow. O B mlImn Colum Therno Hypersil Keysi one

Bet aBasi c- 18 5pm 501c2, 1mm WO 2003/ 116146]

PCY® &5 / UOB464 101 Basic An | xt' r al PCEEEHRIPHMEHY
1: ELuent A, 1320 (1 OnM NM¥HCG buffer adjcsbl Lo pFF
9.5 WdiN-40H) BiuerJ R Ct43CN . G adient 05-95%
eluenL 13 over 3.5 minutes 5 Flow, 0.8 mlunin

Col unmm: Phenoneaex Luna C18(2) 5}z, SOX2.Omim $9sic
Anai vfical conditions 4_ Fluent A H20 (1 OrMVWNH4HCO3

ggfl T tharteatSit 16 Bl O iipe Rod £ PaduR cNHAGER 1o al.lc.ugm. o

. : - 9500 nt we nut es
Fl o&\r%%ﬂqu%cﬁgi% _ agng{"lg‘!r'wg‘ﬁé’l‘ﬁé"ﬁﬁ t %‘“’E 8(2)
5m Fauiossly amhihy regsemng fpsallpeedilg hetorrafuxi fermduthgl Ige n LA-
112 Qoie) UBStpobisligiTite rédericd ())-vaﬁquﬁahefd bBeoubrB il doBwile QNN C
X dﬁmﬁ% it btien PR LGNS Wre R P i Lerll] it 00 F! OW

ml}). The erganic [ayer was separmled, dried (Mg8Qy), filtered znd comcentratoed.

Purifieation by ion exchange chromatogeaphy afforded the desired compound {420
mg, 31 %5).

L Me
—M
10 H
The product of 5B was reacted with 3, 5-dimethyl-4-{4,4.5, 5-Eramethyl-
[L.3.2)Mionaborolan-2-y1}-1 H-pytezole following the procedurs set out in Example
1 to give Lhe tille compotmd, (LO/MS: (PS-B) Ry 2.54 [M+H]" 203,

EXAMPLE G ,
15 3-Phenyl-2-[3-(1H-pyrazal-d-y1)-phenyll-propylamine

1

[
Ta a solutfon of the product of Exan:lplc 2 {70 mg, 256 mmol, 1.0 equiv) in
cihanol (25 ml) was added concentraied smmeania (0.3 m!) and Raney Nicksl
fapproximately 0.5 ml oF the water suspension} and the regelion mixture was

IR P Y

el =



Col um: Phenonenex Synergi 4}L Hydro 80A, 5ax4.6rum
M5 conditions: 20 Capillary Voltage; 3.5 kV or 3.6 kV
Cane voltage; 30V SaurceTenpenture: 120 C Scan Range-
165- 700 anu | oni sali onMbda. El ectrospray Negative,
Positive or Positive & 25 Ncgatiwe FrrtctioulLVax
STstcm System Waters Fracti onLynx (dual

artt YEHF) prep) HPLC Punp: Waters 2525 fACTAGBIMMANSIG
------ E00510f i 1463 PCTI GB#0041005J64 103

I nj ector-Autosanpl ec Waters 2767 Mersa Spec Detector:
Wat ers- M cnmmuss ZQ PDA Detector: Waters 2996 POA
Acidic Anal ' 2MM Qaq 5 E[ucnt A; H20 (0. 1%ormc
Acid) IttloenLB: C14Ci (0.1%ormc Acid) G adient

5- bigeatdue DhydBpena@iosheifd 17 Rigrs. PhoQMbiure wh fmekm&u%
mm

Col . Phenonmenex nerqi .4 X -.RP BOA 5Dx4.

10 K-9ar ?’PFQHE‘“LSE%&‘%%%%%@?‘ "l KK OB 0. 19
Fof fitiy comprandihichioyagpugfieddy mepjrgne §vid b Eueawipty. AGTNIS-

G aghsent; 1 §GvRaYned uent B over 5 m nutes

5 MPLE?
-Pheny-2-[4-{114- I=%l}1-ph - Tamine
A, 2-f4-Bromo- =3 - inndirile
: ﬁ"

o
Following the procedurs deseribed in Example 24 but substituling 4-
10 bomophenylacetonitrile for 3-bromophenylacetomitile gave the tile compound
wad obrainsd which was used in the next siep withowt forther podffcation,

=0

By follawing the procedine deseribed in Example 1 bur substimting 2-(4-Bromo-
15 phenyl)-3-phenyl-propicaitdle for 2-{4-chlorophenyl)-2-phenylathylaming, (he Hle
compound was oblainad.

7. 3-Bheny)-2-J4{ 1 H-nyrzgl-4-yi}-phenvil- largine
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Flew 2.0 mlInrin 15 Col utmm: Phenot aenex Syner gi
Max- RP BOA, 50x4.6mm rs For acidic d polar anal

con Capillaryvo[tage: 3.5 kV Cone voltage: 25 V

4j t
heal

Source Tenperature: 120 C 20 Scan Range: 125-900 enu

| oni sation node: BlwtroSplay Positive or ElectroSpsay
Positive & Negative chiral Anal ytical conditions;

Fl uent McOH+0. 199NHA1 RA Flow_ 1.2 milmn 25 Total

t iR Hnin  I1nj. Vol Uﬁ:& thll\l/ ngang’f‘fg‘%wg““““
otic V, X+3,6 N 5 y

2mgl M Col um: Ast ee,
WO 2nf SMD463 PCTI GB200J/ 105-164 { | u4 Mass

spee>roneter was taken off-line. Agilcat System . HP|

,C System Agileat 1100 series Mass Spec Detector

Agileut LCMSD VL 5 Multi Wavekr ngt hDet ect or:

Agi Hmﬁ&eadmﬁﬂmmm wiSeflicwhis@e hBrdientait-om ' ral

al oG e 9 give the e Uittt @ EMHSO 8 TR, AGEHIR- 2500M

Ter aper at af

EXA ]
[ 3-(4=Chloro-phenv}-3-J44 1H-pymazol - 1)-methyl-aming
5 -[4=-Brome-phenyl}-2- lic acid athyl eater

(1. Med Chom, 1983, 26, 935-947)

LN G — ‘

4 Bromobopzatdehyde (3g, 1621 mmol) and elhyl cyancacetale (1.9 ml, 17.84
moiol) in foluene was added piperidine (27 pl) and Lhe reaction mixture was

19  refluxed for 1 howur with e Dean-Siark scpamator. The solvenl was removed tmdar

reduced pressure, the residue triturated with warm ethiyl acetate, Gltered to yield the

desired produet as a yellow solid (4.03g, 89% yield), LC/MS: (P5-A2) R, 3.44.

chloro-phenvi)-2-cvano-propilonis acjd

S

13 A solutfon of 3-(4-bromo-phenyl}-2-cyano-acrylie scid ethy] ester (1.5g, 5.36mmol)

in tey toluene (12ml) veas addad deopwise to 4~chlorophenylmagnesiom bramide

{0.5 M solnton In tetrahydrafuren, 626 ml, 5.96 mmol) at 0 "C. The reaction

mixtury wes heated o 85 °C for 3 howrs, poured onre ice, actdified with 1N HC1
and extracted with ethyl acetate. The organic layer was stparated, dred (MpSOy),

20 hAlMered and concentraicd, the crude product was purified over Aash sitica
chromatography eluting wilh petrolaum eiber to athyl acetate/patrolenm ether
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20 uL Sample Conc: 2 nglm Colum: Aslec, Chirubiotic
V; 250x4.6 mm Chkal 1' Gve oanditio | 15 El ueat:
McOH+ O | % NHA?MA at room Tenperau re Flow 6.0
Mlmn TONrim 10 mn 1Inj. Volunme: 100 ttL Sanple
Conc: 20 nglm 20 Columm: A9tee, Chiroblotic V; 2SOx10
miY? BHTFHE Prep ye cot d'iricros 2: 13| ued€TiAREams161
0. 290\H41 AeOH at raora Tenﬂgr ature Flow 20, O mMlImn
To al lime: 19 mn 25 1qj. Volunme: 950 uL

Sanpl eCone: 25 ng/ M Col umm Aseee, Chirohiotic V2;
250x21.2 nmi | w o 20051M |1df] PCT10111004/ Cacd(4
lus MsS condiions (nust analytical neth4: Capillary
vol (5gpo aBRD6e désireE pagrenony, 919d:héd). Goivs: p5-QPR3.8r Yi ng
9as puskd-391 44M N

o aH
——
|
cl cl

5 Amixture of 3-(4-bromo-pheyl)-3-{4-chloro-phenyi} 2-cyane-propicnte acid ethyl
aster (1.91, 4.87 munol), aceric acid (10 ml), concenitated sulfuric acid {5 mJ) and
warer (5 ml) were refluxed for 2 hours, Reaclion mixture was poured inlo iced

water and extracted with ethyl acctale. The orgenic layer was separated, doed

(WegS0y), filtered and concentraled, the erude product was purified over fash sitica
10 eheomalography eluling with ethyl ecetate/petroleum eiher (1:1) bo afford the

desired product (0.82g, 50% yield). LC/MS: (PS-A2) R, 3.39 [M+H]" 335.36.

i, 3-{4-Bromg-phenyl}=-3-{4-chlo heayl)-M-mathy]- iopamide

,@%ﬁ L

A mixtuee of 3-{A-bromo-phenyl)-3-(4-chloro-phenyl}-propionic ocid (0.25k,

[5  $.74mmel} and 1-bydroxybenetdazels (0.12g, 0.88mmel) in dichloromelhane {3mI)
wad stireed for 15 minutes before addition of melhylamine (40% solution in water,
0.11ytl, 1.47mmol) and 1-(3-dimethylaminopropyl}-clhylcarbodiimide
hydrochloride (0.17¢. 0.86mmol). The reaction mixture was stimed for 16 hours,
solvent resnoved under reducad preszure and the regidue partiioned between ethyl

20 acetze and 1M HCl. The crpanic [eyer was separated, washed with seteraied
sodium hydrogen serbonnie, brine, diied (Mp$Qy), Aliered and consemiraled to
yield ihe tifie enmpoimd which was nsed in the next step witheut furdber
purification, LC/MS: (PS-AZ) R, 3.20 [M+H]' 353.95.
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fl ng gas T: 350 C MehuSi zer pressure: 35 (prig)
Scan Range: L25-800 emu | uni sa@aModer
El aci msprayPosiive 10 In the exanpl es bel ow, the
following key is used to identify tba LCM5 conditions
PS-A Platform System - acidic enalytioul conditions 1
PS-A2 Platform System - acidic anal ytical conditions 2
PS- A3 Pi M osm System acidic analytical conditions 3

15VPEIEEBft form System -hasi ¢ anal yti cal RIBHREHRYE |
PS-B2 Pl atform System -basi'c anal ytical conditions 2
PS-B3 Pl atform System basi ¢ anal ytical conditions 3
PS-B4 - Platform System -basic anal ytical conditions 4
PS-P Pl atform System pol ar anal ytical conditions 20
FL- A Fractl onLynt System - acidic anal yticat
C 0¢ BB 34 Bm: e e archl erpphepyl)-pr@viitnesivi-onar  anal yti cal
conditions FL-C FracdionLynx System.- chiral
anal ytical conditio AG CA Agiten
cltiratanal ytical céend®rlons AG CPI
Agi | ent Syst em ghi, » gparattve -eQpai tQns | 25 AG CP2
Agi l ent Syste [ Zlc!orepar p Adi tions 2
EXAMPLE | 2-%her: yl - 2-1 4 (| H'pyFazolL-4- y®) ~eni T- et hyl
tCI heﬁﬁwﬁ?@&%ﬂ#ﬁ&h&ﬁ?i@&%ﬁlﬁﬁmm@@hm@ﬁ N4 1
o QSR Tr— - |

oftiIE - e “'orpo ‘%(Jelny - %Sﬁ%hnﬁ'é‘?’ﬁ“ﬂﬁ%m‘r‘f%hﬁ{/‘éﬁ%gﬁ%r. de
é 13 QWGL]HM ethyl cther (Aml) were added.  Wilh eooling, alominum chioride

(0.23g, 1.69mmol) was dissolved in diethyl ether (2ml) and added. The reaction

rmixture wos stirred for 16 hours, quenched with addition ol waler, basificd (2N

NoOH) and extracted with ethyl aeetate, The organic layer was separated, dried

(MzS0y), filtered and conceniraled, the erude product was purified aver
10 Phenomenex Swmta SCX column chromatopraphy eluting with methenc] foliowed

by 2N ammeonia in methaaol to afford the desired product (0.254g, 62% yield for

sieps ID and 1E combined). LC/MS: (PS-B3) R, 3.20 [M+H]* 139.85.

8F. [3-(4-Chigrg-pheny!}-3-[A-(1H-pyravol-d4-v]) phenyl]-popyl ) -metfiyl-amine
T,

]
ar
-
H;H* 5
a L&
4
N

15 [2-(4-Bromo-phenyl)-3-{4-chlorc-phenyl)-propyi]-methyl-amige was reacted with
4-(4,4,5,5etramethyl-1,3,2-dioxaborolan-2-y1)- [H-pyrezole llowing the
procedurs set oul in Example | to give the title compound. LC/MS: (PS-B3) R, 2.63
[MHH]" 326.00, 'H NMR (Me-dy-OT)) 5 2.37-2.47 (2H, m), 2.66 (3H, 5), 2.91 24,
6, 405 (LI, £), 7.25-7.34 {6H, m), 7.54 (21, &), 7.92 (2H, 5), 8.51 (IH, brs — due Lo

20 formie acid).
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0.5 rornol, 1-0 equiv.) (Array P?A-Q2 |) in Lalucnc
(OS mM) was added bis(tri-L 5

buLyl phosphi ne) pal | adium (0) (3 nmg, | nol!) (Shan) and
the mr.-he was purged with nitrogen. A suspension of
4 (4,4,5,5-tetmaner hyl -1,\ 2-di oxaborol an-2-yl)-1H |
pyraznle (107 ng, 0.55 mmol, 1.1 equiv.) (Aldrich
S52BBEEENGR n et hanol (0.9 m) was added f ciOTsRew 64
pot assi um carbonate (415 i, 3.0 mmol, 6 mMuiv.) in
water (2.5 m). The m xture was purged with nitrogen
and seal ed The reaction m xhumj 10 way heated in a
CEM Expl ore? mcrowave to L35 'C for 15 m anss using
50 watts power. The solvents were renoved and the
resERuerPy®e partiti oned beLween ethyl acetate and 2N
NaCH. The aqueous Iayer was extract ed W th et hyI

pw-i frod, by 15. eol t wn (ahrmat agr aphy (SI L02) el uting

with a m xmm of dichl i hane (90nl): et hanol
(lgm): Beetle acid (3 112 (2ari|) to afford the
title conmpound 14 nmg ( (PS-A) Rt 1.79 mn;
mz (MHf 264. EXAMPLE |

3- Phenyl - 2-f 3- (1 H pynzol - -ohenvfl yrononirrile F

20 2A. ! 3-Brono-nhenvi]-3-gheuvl -oranionihile y 9 Br

Br ar | WO 20031061. 163 PCI 7GR2004/ 005161 A sol ution
of Bvlaedng dex@Bedyt MBsoplber in| Expfla/fA thiouphtidBrample §Q B nl )

S wBaRe; - icphédl ki RG] orhRRAB HENNSEoplelyy 23.05

ﬁs&‘flrﬁﬁléf' brom) hen¥|‘g%ﬁt%;%%f@hm 1%81%}8 was t hen

st ot38dd.at room terrperntura for 2 hours and the
preC| p|tate was coI | ected by sucti onflltrat| on and 5

L 9 9-20)-Mileqy!
lgro%ﬁ{ﬂ%%%g, CZ- 14 mml) was then di ssol ved in
et h m) and heated to 65 C. Sodi um bor ohydri de
(459 ny, 12.14 mmol) was addedFl n portions and the

reacti on nm xture.was
F\%\T
H
H
|
4]
;

3-(+-Brome-pheayT)-3-(3,4-difluorc-pheny()-W-methyl -propionamide was reacted

with 4-(4,4,5 5-tetramethyl-1 3,2-dioxsborolan-2-y13-1H-pyrazole [ollowing the

prokcedure set out in Example 1 to give the title compound. LC/MS; (I'5-42) B,
15 255 PM+H]T 341,93,

C ny])-3-[4-(1 Led-vi)phenyl]- -migthyl-
aming
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mai ntai ned at this tenperature for a firthcr 2 hours,
Upon cooling, water (10 mM) was added and the sol vent
was renoved under reduced pressure. The residue was 10
partitioned between water (100 ml) end ethyl acetate
(100 m). The organic |layer was separated, dried
(1wWsSA®2), fncured and concentrated to afford the
desired produce (1.80 g, 52 @@ whi ch was used
wi Y RYEYHEY i fi cation. 3 Phep -2- 3- 1 - o ACWGRIGigHyss
[rile N 15 2{3-Erono- phenyl) 3 phenyl propiouitriie
was reacted veldt 4{4,4,5,5 letranerhyl-1,3,Z
di axabaralan 2 yl) | H pyraw e foll ow ng t he proccdon
set out in Exanple f to give the title conmpound. (LC
M5: (PS-A) R 2.98 (M+A] " 274). EXAMPLE 3! R Flineth
l-1H1 i -2 hen §K: | aar i 20 ¥ wo 200.5106 140
Pcrrra2oms-F46 108 Fol | owrggst he procedure
of | sxanpl e | buk iRgH3, 5- di weLh :
amef hyl -[t, 3, 21 di oxlahgm 2n- 2-yl r 1§
aim i nst ead !‘ﬂ
of 4- (4. 4,5,5-telanmgt hyl - 13, 2- di oxgborol ri n-2-y1)-fH py
razol e gave the t#the conpound. £GVE: (PS-A) It,
1 79 [N%Fﬂ 292. 5&“{ PLE4 2 O- 2- 4 1H |-4- 1 ea
' _ i and HFollowng the procedure of Exanple 1
bt LU s e T SR of & Piawen .
ﬁ' 3ueneufyl ﬂﬁamwlmhﬁﬂﬁlﬂx paopﬂllﬁﬂw ﬁtcﬁbwyama? EEE’;‘}“,{,‘E“ (PS
y e co
-A)Egﬁq%gﬁm Eﬁ%%f? %g %l |s S artl tewmﬁ can
Be AMBGEMS TPHEDEW@% 3dgidh CRfCHRAKEre Jras lmcrmw &omLs
howrs. Upon ecoling the reachion was qoenched with addition of water, basified
(2N NeOH) and extracted with ethyl acetate. The organic layer was separated,
dried (Mg80y4), liered end concentrated to afford (be desired compound, LO/MS:
{(PS-AZ) R, 2.15 [M+H]' 328.06. 'H NMR (Me-h-OD) § 2.19-2.29 (2H, m), 2.35
10 (3H, €, 2.51 (2H, 1), 4.00 (1E, 1), 7.06-7.24 (3, m), 7.27 (AL d), 7.52 (ZH, d),
FH2(2H, 5}

pyrazol e (Boma

E id

3={3-Chlorn- vl}3-[4-{1H- ~¥11ph ] 1) -mathyl

15 By following the procadurs described in Example 8 but substtuting 4-
chlorophenylmagnesinm bromide for 3-chlorophenylmagnesium bromids, the tile
compound was obtained. LC/MS: (PS-A3) Ry 2.67 [MHH]™ 326.00. 'H NMR (Me-
00 § 2.43-2,50 (2H, m), 2.68 (3H, s), 2.94 (2H, m), 4.13 {11, ), 7.24 (IH, m),
727-7.36 (3H, m}, 7.41 (2H, d), 7.66 (ZH, 4}, 3.50 (2H, &).
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Soc 1983 105 3153 31 R8. EXAMPLES 3- 5- D| meth -1H
0l4- 1 h -e 15 2 (3 mo euyll pftem el'hxltwne 1 t
Ml Mgor O M Benzonitrile (500 ng, 4.849 noral} was
added dropwi sc to a solufioa of 3- bmmbonzyl magaesi um
brom de (0.27511 solution In diedlyl ether, m,
5.818 noral) under an atnosphere of nitrogen aI room
t 8Pg8Pdt'ite. The rcaclion pixture i BYOF %ﬁ@%;‘%’ﬂ‘ﬁﬁ'\]
PCP/ GE26! - | | 0D546-1 109 Was [ hen heated ro refux fora
period of 2 hours then allowed to cool. Lithium

alum ni um hydride (1.0 Mis THF, 4.85 n4.4.849 mmul)
was then added cautiously and the reaction mxture
was allowed to beat at reflux for a f%her 16 hours.
Updxamgmolli ng, The reacti on was quenched by couiious
end dr opwi se addlrlon 5 of vv]?telr (5 rH) and then.

(100 n1) The orgam

(MgS04) filtered and r enhat e:d Pur| fi cat| on by ion

exchange chromat ogr aphy~affoijded t he desired conpound

(420 My. 31 9. 5B 2-[3-&%°Di merhvi-|

H avnzolL- 4- X] r pheny] LI -p ®&1-ethylanurz NHa M Me |a

p-H The product of 5B wagsreacted with

3,5-dinethyl-4-(4, 4,5, 5-rgri anmet hyi -

[1, 3, 2) dl oxabor olan-2-y1}¥H pyrazol e foll owing the

pr Eyeellsvidg e proidire ddderfosBilBkaple 94 and 9B bur substituting 3,4-

5  difuermphenylmagresiom bromide fir 4chlorophenylmannesium bromide, the Gge
compaund was obtained, LCMMS: (PS-AZ) R, 2.54 [M+H]" 226, 'H NMR (Me--

OD) 52.95 (2H, d), 4.55 (I, 1), 7.27 (6K, m), 7.50 (2H, d), 7.91 (?H, ).

EXAMPLE 12
(4= 1H- 11+ lamine
10 2 4-Bromo-phenyl)-1-{4-chlom-phenyl}-propionamide

H,
H )

a ol A

A salution of 3-{{-Bromo-phenyl)-3-(¢~chlore-pheny)-propionic azid* {0.25g,
0. 74mmod) and 1,1 '-carhonyldifmidazols (024, 1.47mmol) in dichloromethanc
was stired for 45 mimges before the addition of ammania (24 solution [n

15  methanol, 3.63ml, 7.36mmol). The reacton mixbure was stirred for 2 bows, solvent
reqmloved under reduced pressuce and residue was purified over Sash silica
chromalography eluting with ethy? acetate/petroleum ciher {1:4) to afford Lhe itle
compeund (0.091g, 36% yield). LOMS: (B5-A2) R, 3.08 [M+H]* 330,93,

*This stariing material can bo mads by the melbod descrived in Example 84
20 throoghta BC,
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1 glve the W conpornV[ (LCYNB (PS-B) 1{4 254
[MA14]* 293), EXAMPLE 6 15 3-Plan 2- iHIm- | - h1
lamae H-H To a solution of the product of Exanple
2(70 rag, 0-256 nmmol, 1.0 equiv) in ethanol (25 m)
was added concentrated amonia (05 ml) and Raney
Ni ckel (approximately 0.5 ml of the water suspension)
and the rea Wn mixture was "' Q2 Obf O 14(, ]
PCYP ¥870b6N 1t 105J6J 5 110 subjected to a PEAHFE3EMISIG
at nosphere for 17 hours. ThU nmixUrin was filtered
through CeSite(r) and the nother |iquor was
concentrated under reduced pressure ro give the title
conpound which was purified by preparative |iquid
chronatography (LCVNB— { (PS—A) Ri 1-89 [ivl+l- ]-
2 B End R dehly siyploddmivdyy OF~kyl ) ~henV) 1p
| am ne 2 d Bronv- [r|Ie { 7A TV Fol l owi ng t he
pncedtu e descrlbed Wn Exanpl e 2A buf™substituting 4-
pphenyhi cel nrri Oe
gave the fide )i ch was used in
the next step P S 7B. 3-Phe
wl-2 j 1H py&eaoyl bolents pnr j& o CSN 1 a-rr
(e By reliéMihuni ﬁ&d&@dﬂ&m%ﬁmﬁp@@@ﬂww L e 1
Ut R st Hoto M reptoasabie for 3-(4 Brotno-pheayt-3-{d-chlora-
5 rphenyl)-M-methyl-propionamide, the rille compound was obtained. LOAVS: (PS-

B2) R, 3.88 [M--H]* 359,87,

e ——

3-{(4-Broma-phenyl}-3-(4-chlosa-phegyl}-propylaming was raacted with 4-(d,4,5,5-

19 tetramethyl-1,3 2-dioxrborolan-2-y0}- IH-pycezole following (he procedure et out.
n Exemple | 1o give the title compound. LC/AS: (PS-B3) R, 2.54 [M-H]* 232.04.
'H NMR (Me-c,-0D} 8 2,39 (2HL m), 2,84 (2H, 1), 4.06 (1H, ©), 7.27-7.33 (6H, m},
7.54 (ZH, d), 7.91 (2H, 5).

EXAWETE 13

15 3-{3 4-Dichlora-phenyl}-3-(4-([. L4-yh.phenvi]-

A e — Bk LA B §

P p— — T 14 =8



13 phenyl)-3 phenyl propioaitrilc for

2- (4-chl orophenyl) - 2- pbeoyl et hyl am ne, the title

compound was obt ai ned.

3- Pheny_I - ?~1H py_ram ~ypheupl T-oroavl am 1 nc WO

20D510G 14 63 PCTI GB200J1a0SJ(4 ill The nil<ile
product of Exanple 7B was reduced using the conditions

déwrigsedsi n  Exanple 6 to give the We cormSGEmmeiniimG:
(PS-B) RR 3.03 [MHlift 278% PVAWE 8
-(3-4-~oro-Phenvl1l7-3-t4 rl x-p}raaol 4 yn R ,el,

nvsl -tnPexl nmethx!~-mne 5 - - r mmen 1l -2 Tic acid
ethyl eater (1.Med-Cmn, 1983, 26. 935-947) { 0'1

4- Bronobenzaldehyda (3g, 1621 mmol) and et hyl

cyapg ﬁ,,g 2 mdmgdkﬁa%xnﬂﬂpljmtﬂbﬁghwe vvasoadded
p|p ri dine ac m xt.u

" ef PR &ﬁa@fﬂﬁab?% §SE RS e Wflﬁlme
solv@m$mwmwﬂwgnﬁmgd-Qﬁ@@kGQJﬁEEGdE&&ﬁﬂekgaﬁeHPﬂﬁé

r esn@y@dﬂ 'atzléﬁé‘éﬁeﬂ},WﬁH 105) @myln&egt@fﬁ i, Hﬁf@d to
| ael d the deS| as a low solid (4.
899454 B &8 Hd) 5&% A2) RR 144 $B, 3d4- fm’n~ahenvD
3-14-cbloro- pheny|)2|yann prooi onic acid ethyl ester
DF~EXAMBEE B A sol ution of

3-(4 / Iac&d et hyl ester

(1. T SO0 i ) was added

dt opyd -“h}nmpnﬁm ] bromde (0.5 M
sohttioa i ntettahydroforau, 6.96 nmmel) at 0 T.

The reaction m xtugh was heat ed tp 85 C for 3 how,
poured onto ice, afidified with fNJHC1 and extract ed
with ethyl acetate==<The ergani g Mayer was sepantcd,
dried (MgSDH4), ajillqﬁered an rated, the crude
product was pe ed over Ra

g?ﬂtg‘fo S‘fwé'gl ut IPE%;IIW dﬁ%—aﬁ&ﬂﬁu%? nfinto et hyl
chlorabanzens {30mI) was added drnpwme Lo a suspension of almminiom chiotide
{7.32g, 54.9mmol) in ehlorobenzene {10mi} al 0°C, The reaciton mixture was
stirred at 0°C for 2 hours, quenched by addition of ice then methyl t-buly| ether
added, Afler stirring for | hour the preciniate was collectad Ty filration washed
15 “with water, methyi Fbuly] ether end water 1o afford the title compaund (559, 92%
yvield). LC/MS: (PS-B3) R, 3.57 [M+H]" 350, 352.

14R, 4-{d4=Chioro-phenyl)4-[4-{1H-pymzol-4-y1}-phenyl]-piperddine

S0

4-(4-Bromo-phenylt-4-(d-chlomm-phenyl)-piperidine was reacted with 4-(4.4.5,5-
20  tetramethyl-1,3,2-dioxaborolan-2-y1)- 1H-pyrazole following Lhe procedurc sct gut
in Example ! to give the e compovnd, LC/MS: (PS-A3) B 7.22 [MHEHTT 338.08,

R R T R TR S T e
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WD 2085106, 1-163 PCT/Cg20O m P .6J 112 (5:95) to
afford the desired product (1.91& 91%yvyield). LC Vs
(PS-A2) R, 3,78 [ivl+Hc 391.93. SC. 4% no- 1 4c ro |-
ocacid[ O o-- CHO d 5 A mxture of

3(4- brono-pheayt)-3-(4 clilpro-plyeny])
2-cyanopropi anic aced ethyl { ester (i.91, 4.87
nmo! ), acetic acid (10 m), concentrated sulfuric acid
(5‘“‘?@"9‘5’"&1‘!@ water (5 m) were refuxed for 2POTEHANNHIE
Reaction miahue bras pouréd info iced water and
extracted with ethyl ac=tale. The organic |ayer was
separated, dried (My304), rllrered and concentrated,
the crude product was purified over flash silica to
chronatbgraphy eIuting with eth ecetatcl yl petrol eum

et hey oL g74 (38, mydesi s B0 eved.7 BOw(R), 829,
y|eId PS—A2)I 3.39 [ M+l 1]-338. 86.
8617 enyl] 3-[4chl r o- phenvl)

M net hyl plmmmdeal HH Cl e G A m xeue of
3{4EﬁﬂﬂE§£§£yl) 3- (4chl oro- phenyl) propi oni ¢ acid
d 18k

0. 0, 7 | | 0.12g,
e s (0 12

_.-|-_

“stirred for 15
nmut cs before add|t|0n|olnethylan1ne (40% sol ution in
water, 0.1llir4 1.47nubed a
I-(3-dinEthyIaninopnpyI)z,’ car bodi i m de
hydrochl ori de (0.17g, O.8Bpapl). The reaction mxture
was stirred for 16 hours, 0l vent renoved under
reduced pressure and the refidue partitioned between
ethyl 20 acetate and IN “he organic |ayer was
separated, washed with sat dfat ed

By fallowing the procsdure described in Bxample 14 but substindiag chlorobenzene
for anisole, e tills compannd was obiained LO/MS: (PS-B3) R, 2.42 [M+H]
334.00. 'H NMR (Me-dh-0D} § 269 (4H, m), 3.23 (4H, m), 3,76 (IH, s} 6.90 (24,
d), 728 {2H, d), 7.40 2H, @), 7.65 (ZEL o), 8.53 (2H, 5).

10 E LE i6 .

—atma

LKLl LOT TRl

OO,

15 Toa stiming suspension of 4-(4-Bromo-phenyl}-4-(4-chloro-phenyl)-piparidine™
(0.28g, 0.80mmol) in dichloromethane (10ml), were added iriethylarine {0.45ml,
3.2mmo}) and ethy) chloreformate (0.985ml, ¢.38mmoel}. The reaction mixture was
stirred for 3 hours, diluied with ethyl z¢elzte amd washed with 1N HC), saturated

L LR PL R I P L B TR R Ry B

P =

e =



sodi um hydrogen carbonate, brine, drled (NgSCﬂ)
filtered aadconeeaaled to vyield the title conpound
whi ch was used in the next step w thout further
purification. LCOM: (PS-A2) R 320 [ MtHr 353.95. a
| WO 21P05/ %1463 PcrrGB10040n. -464 113 6i,

F3- (41 3mmo- nhenvl | 3 ; (4ch

o Mt WHEMYHZpr om } - met hyl -anuse ACl a a a PORGEtaEMSIR
ni trogen atnosphere, the &ude

3- (4. brono- pbenyi ) - 3- (4- chl anD- phenyl ) -

N- et hyl - propi onam de was cooled to 0 C. lithium

al um num hydride (0-075g, 5 1,97mol) and di et hyl
cther (3n 1) were added. WI k cooling al um num

chI S04ttt Bydregeh Ribgont=luORMEI} oS 1bSee kepatled, Addi et hyl

e SRR R T

basWM%&'S(@NRIﬁM*% tPheted with ethyl ncetatc.

The organic | ayer was separated, dried (MS 04),

f i | YTt etgrtisgrmplegialcon einragds wydhe niethed émsuitial inFodpletl4vas

purified over 10 Phenonenex Strata SCX ool uru
fet-@Rra pF1 -l oro: dis| owed by 2N

ammonia in nethanol to afford the desired product

(0, 2548, 62%yield for steps ID and | E conbi ned).

LGl M5-. (PS-B3) RRI/B 20 (MHlIr 339.85. 8 .1 4CHor

phenyl] 3-[4-{H :rn' 4-Y]) - pheny

nmne C N/ H

(3- (4-Branl u- ppres

yl -am ne was

aaodrraafaajubgwamﬁxﬁh&sa-(m:uﬁ@
glv theh%#ﬂf cp 2m§¥w25§ 95 [NHHI
By ?%E(H 2.66
( 3 Hﬂ' ﬂSj)]} weps sg@cn(dQ:Hn teh‘ahydmﬁusn{Sml] and stirred for 2 huurs ThF.
Il reaclion mixliree was qunanched wilk pddition of walsr, zolyvent removed under
reduced pressure, the reaides was partilioned belween sthyl acetlate and 28 MaOH.
The oxganic laycr was washed with brine, drded (Mp30,), filtered smd congentralzd
to afford the desired producsi (0.241g, 29% yield). LOMS: (F5-B) R, 3.78

] 363,95, 365.73.

15 16, 4{4-Chlom-phenyli-1-metyl-8-

4-(4-Bromo-ghenyl)-4-{4-chlore-pheayl}- I-methyl-piperidine was reacted with 4-
(4.4,3,5-letramerhyl-1,3,2-dioxaborolen-2-v-1H-pyrazolz Following the procedurs
set out in Example 1 to giva the tile compound. LCMS: (PS-B3) R 2.90 [M+H]"

] _nrouvl | -netttvi-

$- (4-chl o@ phI ) propyl |l -nteth

.t h
4-(4,4,5,5- I%tranethyl-% 3, 2- dloxahoralun 2- yI)-IFprx

LT ELATTR A TR T

PN TE RN R LT 8
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t), 4.05 (11T, t),1.25-734 (6111, m, 7.54 (211, d),
7.92 8.51 (113, hr s -due to 20 formc acid). WD
x005/1161-16] Pc r (GBI MD5164 114 EXAMPLE 9 f
3-C3.4-L" ifluom nhcuy~~4-(IHnraw 4-_y
9~tienyl]_gcppyl }=nel hvl -am ne 9A. 3~4

Bmmo- nhem ~] ~3. 9di Hna[ o- ~hanvl | - N- ntl h~| ~r ononanm de F
F O 5 by following the procedure described in Exanpl e
AV MG t o Exanpl e SC but  sabsti t uri ngPCT/GB20MM05463
4- chl anphenyl magnesi wm br ot de for

3, 44f | uonphenyl magaasinmm  brom de, the title conpound
was obtairie& LGWS: (PS A2) R 3.12 [ M=H]" 355. 84.
9B. 3-(3

4-Di fl urnrphenYU-N-nedi yl _3-f4-(i Hm azol - 4-vl)-nhenvi i
- 1@5mﬁummmmm}ﬁz 4le§3{21{ m), 2.82 (3H, 4y, 2.97-3.12 (4 m),

phhayé %I—Ls 63y & {ﬁﬂ:? I?IPLBeP-YP A 75 !

ro |ana €a ted

4- (ﬂ} 161518, &.417F QD8 i2(2.3).- 2di oxabuni an
2-yl)-114-pyraz™le followng the proteds,re set act

i s BXaWHL®I? to give the tide conpound. LC Ms: (PS-A2)
RR 15 255 [M+H] ' 341.93. F Cea 1)-3-14-f] 1.4- i ea
5 - frhdayils- 1- ov[]-

NH

JN
By following the procedure deseribed in Bxampla | but substitoting 2-(4-
chlorophenyl)-2-phenylethylamine hvdrochloride [or 4(4-Chloro-phenyl)}-4-
phenyl-piperidine, the §e compound wes obtained. LCMS: (PS-AZ) K, 1.98
10 [M+H] 304, "HNMR (Me-d5-0D) § 2,65-2.71 (4H, m), 3.21 (44, 1), 7.18-7.22
(UH, ta), 7.32-7.38 {68, m), 7.55 (2H, d), 7.93 (2H, 8).

EXAMPLE 18

i
15 By following the procedure dessribed in Example | but substituting 2-(<4-
chlarophenyl)-2-pitenylethyloming bydrochloride and 4-(4,4,5,5-1stramethy!-1,3,2- |
diexeborolan-2-yD-| H-pyrezale for 4-(4-chloro-phenyl)-4-phenyl-piperidine and
3,5-dimethyl-4-(4,4,5,5temamethyl-[ 1,3 2]diowaboro lan-2-y13 | H-pyrazale, the Hile

f————a e a i—
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W) 20051061463 PCT1Gl3200-/0415163 115 F F XX

Li t hi um al um ni um hydri de was added to u suspeabi ou of
3-(3,4-D f)uorophenyl) -

N- et hyl - 3[ 4- { 1H- pyrszal - 4-yl ) - phtnYl | - pnypi onam de in
di ethyl ether, followed by a solution of alum nium
chloride in diethyl ether at 0C, under a nitrogen 5
atodpieiid, Tol uene was added and the rea®CT/6AZMINEREe
was heated at 70C for 18 Youra..Upon. cooling the
tracti on was quenched wth addi tion of waxer, basified
(2N NaOH) and extracted with ethyl acetate. The

organi c |l ayer was sepacaled, dried (NlgSG), filtered
and conteotraled to afford the desired conpound.

LCIM& f&oﬁaiued?mcansl sl Ay by 2. 05 PRSP 61 5. IR A ggg .
(MRt s f%ﬁ%#mm#aﬁ@ s
7.42 (2K XAMPLS 10 3 -C - I 3- f H
-4fh¥‘%‘@iﬁﬁa I I( 1;) By follow ng the g:gco\cglte
desgil AAd s FEAAD

cbl 'or ophenyl nag
3-chl oropl | enyl magnesi um bromi de, the title conpound
was obtai ned LCI MS: (P$? 2-2.67 [ MrH1326.00. 114
NVR (Me- dj4)D) S 2.43-%: 2.68 (3H, s), 294 (2H, m,
4.13 (113, t), 7,24 (111, , 27-7.36 0l-, m, 7.41
(2H, d), 7,66 (zZH, d), 3. (211, s). WO 2flo5/n6 | J
6] PC71Cl1200-11n05-14J 6 Examlc 11 '

3-f4tLi o~o-~henyl| -3 f4-1 yra~l 4~} Ph

¥1] - pnpi onazai de NN NN By follow ng the procedure
desBrip jthp pFoeeds descaifad infelngls wt subsiwtbing 28t i ng 3, 4

chloropkenyl)-2-pheaylethylamine hydrochleride for brompheniraming maleaie, e
{ille compound was obizined. LC/MS: (PS-B2) B, 2.29 [M+HI" 107. 'H NMR (Ma-
ch-ODY} 5 2.44-2 5¢ (1H, m), 2.59-2,70 (1H, m), 2.77 (6H, s), 2.93-3.01 (2H, m),

10 420 (1, ), 7-25-7.28 (18, m), 7.32-7.36 (3H, m), 7.54 (2, 4, 7.75 (1K, dg), 7.9
(2H, by s).

EXAMELE 20
4-Chlomphenv]}-2-[4- 1 1 h ~ethy1}-dimethyt-omine

204, 2 2-Ris-{4-chlom-pheny} N N-dimethyl-scetamide

OH Q I:'I!H

Bis-(4-chloro-phenyl)-acetic acid wag reacted with dimathylaming following the
procedure get out in Example 8D to give the titls compound. LC/MS: (PS-AT} R,
3,40 M+H]" 309.95.

A m L R
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5 di f | uanphenyl magnesi um brom de for
4- chl onphcnyl magi csi um brom de, the tir]Je eornpound
was ohtaincd LA MS: (PS-A2) R 2.54 [M-FIr 326. 'R NMR
(Me-dr OD) S 2.95 (211, d), 4.53 (iH t), 7,27 (6H,
m, 7.50 (2H, d), 7.91 (21-3, s). EXAWPLEI?2
3-f~CSl oi o-nLcnyl L' ~f 4-f
ZH nrraanl ~VI } Rhett Yl ~pr ~pyZam ~c $ 10

. P86 ¥sBmof phenyi ) - 1- f 4- chl om phenyl ) -PCT/GB200AKIS64
praplonan1de H { HOa d** g A solution of
3- (4- Brono- phenyl ) - 3(4-chl ozo- phenyl ) - propi oni ¢ aci d'
(0.25g, O0.74mmol) and 1,1 -earhoaytdiimdrola (0.248
1.47mmol ) in dichloromathanc was stirred for 45

m nutes before the addition of amonia (2M so[aeon In
15 p@i L4 cRio [ Pl hmind N€ I eaeti oam xhae
was stirre or oars, solvent renoved under
reduced pressure and resi due was purified over flash
silica chromat ogrgphy eluting wilt etthyl
acefatelpeh0|eum (I_ia_to .ffurd the title
conpound (0. Oi : '

NWI-1) " 33%.93

t he net hod descrlbed-ln'Exaane 8A 20;thro hta SC.

WO By floyipg he nrpesdycydepaies ofxamplp 6F bg spbstiufing 3

( 4- Pli-ay-R{d4nindbers N-NIdathybiopiinide fof 2 2-Bls=ﬁ4-&mdm-q d By
I bulL

Sub Q{Pﬁqﬁ #ﬁ@%%&ﬁﬂiﬁ% G 3RS GhbREH whsKtafmk A TRh%s: @3. PU

pheﬁ?]%ﬁfé-‘! H1%PY- phenyl ) - prpi ooami de f or
(4 Br oma- phenyi ) - 3- (4 ehlora 5
! 2 , s ‘r‘ i _L d. e .- _l_" g3

ohtalnwL LCINB- (PS—

g

{2,2-Bis-{4-chloro-phenyi)-etiiyl]-dimethyl-amine was reacted with 4-(4,4,5,5-

10 (eiramethyl-1,3.2-dioxaborotan-2-yl)-1H-pyrazols following the pmcedure sel oul
in Examplz | Lo give the tide compomed. LCMS: (B3-B2Y B, .07 [MAH]" 325.99,
11 NMR. (Ma-h-0D) 5 2.5 (GH, 5}, 2.98 (ZH,dd), 4.34 (1H, 0, 7.91-7.36 (6H, m),
7.50 (2H, d), .92 (2H, <).

EXAMFTE 21
15 [244-Chigro-pheny]):2-[4-{IH-pyrazol 4-y1)-phenyl}-etiiyl} -m

ELE DI ST TR [, Lranth o



B2) R, 3.SS [ M= H1* 359.87, 244- 1H 1|-0- |- n 1- m
[HH ¢ r4 ~H [ | f I

3- (4- Bur ma- phenyl ) - 3- (4- chl ar a- phenyl ) - Er opyl am ne was
reacted with 4-(4,4,5,5- 14 Tetasuel hyl -1, 3;

2-di oxahorol an-2-yL)-1H pymm e foll owi ng the pntedure
Cct out in Exanple t to give the tide conpound.

L&y OVsA6IPE- B3) R, 2. 54 [MHH] © 312.04. 1H MWRBGMM6S464
(Me-ds-0A) 8 239 (2H, m, #.84 (2H, t), 4.06 (1H t),
7.27-7.33 (611. m), 7.54 (2Ef, d), 7.91 (21-f, s).
EXAMPLE 13 15. 4~i ch~phennvi} 3-t4 f[Hpycaza
y,l)hnv~l-oramunmiae [ i | WO 21P11V061463

PCr/ GB2OQJ1[ Nl SJ64 wus By follow ng the pnteduze

dﬁlsgﬂnm&:glalm @Md@soﬁ%dﬁﬂmﬁﬁl@ﬂd : thiatt stistitighg 4 -

C | UM Dr.om ae

AR B TR R o i, Loy 0
commam%bm?n NIEBIWEI -PIEs 2062 Y AIER3), DT (RIEH]
345&:@5 18 (1'?!%!{}’92?(7"!@(@13::199)54 %ﬂﬁ@%m 2.84 (210

L't) 24.73 7.45-7.49 5
gzlg.%%@mé-sﬁ (2K, d). 7.93 (2H, s). EJC& nt.r.14 it
444- p heny_i}- 4 [ASH—AL JoL yz3

h_ " et i _/ e

elllomphenyl] 0|ner|t|Ine ~~otf E~ee~ct 10 A
suspensi on of 4-(4-Brohgfpheuy!) - pi peri di n-4-ol

(4,02g. 15.7mmol) in cBkotebghxene (30nl) was added
dropwi se to a suspensi on Qf i Ni [

Prepared using the same procedur: a3 Example 21 but enantionuers separaicd by
chiral preparative IPLC uging method AG-CP2. LCMS: (AG-CA) R, 5.58min,

10 97.4%cc. "HNMR (Me-ch-0D) §2,75 (AU, 9, 1,78 (2H, d), 4.43 (1H, 1), 7.39 {41,
s}, 7.44 (M, d), 7.69 (2H, d), §.43 (2H, 5).

EXAMUPTLL 23
ht enyhi-2-{4-{ 1 H-pvinzol-d- I} -athyl |-methyl-amine {3

e

N
15 Prepated using the same procedure as Example 21 b enantiomers separated by
chiral preparative HPLC using method AG-CP2. LOCMS: (AG-CA) R, 4.51min,
9B.0%ee, "H NMR (Me-ch-0OD) 62,75 (3H. 5), 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, 3).

EXAMPLE 2

cas ArmrELemw AL o1

g ——— g . WO e S

(Rt L N R S I AN N I, o T P

' Lo e BT oL L T S D,

o T e T PO e



(7.32g9, 54.9mmmoi) in chlorobenzene (lIthai) at 0C. The
reaction mxture was stirred at 9C far 2 hauas,
guenched by addition of ice rhea nethyl tbulyl ether
added After stirring for I hoar the precipitate was
collected by filtration washed 15 with aster, nethyl
t-butyl ether end wstrx To afford the title conpound
(559%i 92@6 yield). 1.CIMs: (PS-B3) R13.57 é 350,
3 MIAfEY 4 cthlomh 1 - Hzol~1ea1-F T’%ﬁ’?ﬂ"’“‘éf“f
4 arld

4- (4- Broma- phenyl } - 4- (4- chl om Phenyl ) - pi peri di ne was
reacted with 4-(4,4,5,5- 20

tetramethyl -1 3, 2- di oxaborvl an- 2-yi) - 1H pyrazol e
follomnng the proccdurc set out in Exanple Ito glve

338.08, R yI | WA 200@1061 163 PCl /G520041005J6J 117

rH NVR (Me-dz-OD) 8 16 4 (4H, m), 32?2-325 (411,

m). 733.7.45 (6H, m, G5 2911, d), 8.37 EXAMPLE

15  4(4- Mesa - ~henvl ] - 4f 4~ oy =

FI - nrraxol - 4- Yl ~uhea~Si - ni

tho procedure described i anpl e 14 but subslituliug

chl orobenxene for w sole,y-ihe title canpouad wag

obtained_ L MB:  (P3- B3) &L 2.42 (MFH? 334.00. tH
VRBY ooviegipe preosduslepenbid ingxemple 0gtaf spbstipringyy | 3, 76

(31H111Bt)1}rla_tﬁin|9ﬂu7n1c(rﬂabhna hekie compdBod(vd dhaided, AAEOMEZPE

Ji TRl ok o S ey O #w#@ﬁ%ﬁiﬂ%@m "

{4H, 1), 4.26 (111, £, 7.27 (611, m). 7.45 {2H, d), 7.89 (15, 5).

eridine 5 By follow ng

XAMPLE 25

- loro-phenyl-2- idin- 1 -yl-ethyli-phe -1 ale

O

p-n
1 By following the procedurs described in Bxample 20 bt substitating
dimethylamine for pymrolidine, the e compound was obained. LO/MS: (PS-AZ)
Ry 2.06 [M+H]" 354.01. 'H NMR (Me-c5-OD) 3 1.85 (4H, m), 2.87 (4H, m), 347
(2H, d), 4.31 (1H, 1), 7.30-7.37 (65, m), 7.54 (2H, d), 7.92 (2H, s).

FIFR SR L'y ™ o = SFami = aa P



Ifi 4- ma hen | 4c am n 1 i ridinG-c box tic acid
elh)o OSWHC ( Ng~' ~Gf 9 C - 15 To a
stirring suspension of 4-(4-Brono-phcnyl)-4-(4-chlwo
phenh!)-pi pc*idine (0.2Sg, O SOmol) in

di chl ommet hane (10m ), were added ftiethylam ne
(0,45mL, 3,2mmol) and ethyl ohloroformate (O OB5m ,
8 YBHHMY S The reaction mixture was stirrREa/GBApSISL
hours, d ilutcd wth et hyluﬁavvare and washed with IN
HCl, saturated WO 2005106r4E | PCCl GB2a0- 1100SJfi J
120 1 3 1 sodium hydrogen carbonate and brine. The
o oganic |layer was separated, dried (MSO ), filtered
and concentrated ho afford the title conpound (0, 29g,
94% yi el d} LCMS: (PS®A2y; Ft 4.a2 (MHH© 422.424.
*This starting maternal ~gap~Qe\. made by the nethod
descri bed in Exanple 14A &5 16B. 4-(4-Brorrw nheny,
-4d4-c g-phen} |-nethyl-okpéridiue 1 a~.o |l Under a
ni trogen atwosghere

4- (4Hmophenyi ) A- (4- chl or &-phenyl ) - pi peddi ae-

| -carboxylic acid ethyl edter (0.28g, 0.66mvl) aced
|'i t Bdibiovadauts poueduleydei il in ibiapAfpb o suegus pended i n

ﬁ izﬁ?%%%ﬂ;%ﬁ%ég;%%%% i Rlontielt fics 05, o/
soi ek TR 24% amﬂ% Qe B HI-HSEHr® 338845 (8sEHUE

W S3.5e Hi(2H, @) echolpat, wey N3 eih ), ASabR e 7angn2d) NaCH,
The organic | ayer was washed with brine, dried

( MW E=gt cred and concentrat ed

Dimeihyl-{2-phenyl-2-[4 - 1

f

i
By following the procadure described in Example 20, the title compound was
10 obiained. LCMS: (PS-B2) R, 2.82 [MFH]* 202.11. "HNMR (Me-dh-OD} 52.25
{6H, 5, 2.95-3.04 (2H, m), 4,20 (1H, ©), 7,16 (&L, 1), 7.26-7.33 (6H, m), 7.49 (2H,
d}, 7.89 2H, s},

LE 28
[2 2-Bis-[4(1H-pyrazol-d-yl}-phenyl]-zthyl l-dimethyl-amine

T L R T Y B L L0y LA JLL, PR T S PP




to afford the desired product (0.241 g. 99%yield).
LOMS: (P5 B3) R 3.78 [MtflIf 363.95, 365.73. 15 16G
4 4 Cblara- ken 1 -1-meth 1-4- 9 1-1- zolenl i clL
f Il ~aH 4-(4Erono-pb, enyl)-4-(4-chl oro-phenyl

-1 -met hyt - pi pendi ne was reacted with 4 {4,4,5
5-tetranerlryl -1, 3, 2-dintoborolarr2-yl}I H pyrazole
followi ng the procedure f set out in Exanple |I to

gi WR2WHEMNE conmpound. LCIMS; {PS B3) Pt 2. &0/GNRAMHSI6 |
9 WD 2075!1161. 163 PCl' 1Cd2ba. 1R105164 121 352. iH
NVR (Me-d,-0OD) 8 2.41-2.53 (2H m, 2.82 (31T, d),
2-97-3.12 (41t m, 3.56-3.59 (2H, nm, T.28 (21-1, s),
7.34 (1H, in), 7.42 (11-1, d), 7.49 (Zl-1, d), 7,54
(1H d), 7.61 (1H, d), 7.75 (LH, d), 8.52 (211, d).

- OhgRNLeki - HARI b El, e mir alLow edure
dos S MR e R o R L Lot - 2y 255
cl dSFefreitys: ﬂhf‘ﬁﬂ@ﬁﬂéﬁﬁgﬁﬂaﬁ W (i d) B8hedrd.de for
4- (4- Chl oro- pbenyl ) -4- phenyl - pi peci di ng 1ha doe
conp3AMBLERE obtai ned. LG Ms: (PS-A2) Rl 1.88 10

- d3-OD) 6 2.65-2.71 (411, ni,
Fomepnlamings > 738 (6H, 1,

By following the procedurs Jascribed in Example 21, the title compound was
obigined. LC/MS: (PS-B2) Ry 2.18 M) 344,11, TH NMR. (Me-c1-0D) 5 2.65
(3H, s}, 3.60 (2H, d), 4.34 (1H, ), 7.36 (4H, d}, 7.59 (4H, d), 7.92 (4H, 3.

10 EXAMPLE 30
oTO- 4 (1 [-4- ] ine (R

n—bl
Prepered using the same procedure as Example 4 but enantiorers seperuted by
chiral preparative HPLC using method AG-CPL. LCMS: (FL-C) R, 10.97min,
15 95.7%ce. 'HNMR (Me--0D) 5 3.65 (2H, m), 4.30 (1H, 1), 7.35-7.40 (6H, m),
7.64 (2H, d), 8.16 (2H, 5).

EXAMPLE 3]
- Chlo ~2-[4-{ IH-pvrazol-4-y}lpheny!]-athvlamine {8

o —— At e



EIUMPf.E I8 ° 4. 5.17imelh I-1 - -4 he 1 - hea 1- i

15 By follow ng the procedure deseribad in Exanple, |
but substi[tstin 2-(4-

al i | ampheayl ) - 2*pheuyl et hyl nm nr hydrocill ori dc and
4-(4,4,5,5-1ed4nethyl -1, 3,2- . dioxaborolan 2-yl)-1
H pynzal e for 4-(4-chloro- pbeuyi ) - 4- phenyl - pi peri di ne
arftP 29MsHER net fryl -4- (4,4,5 5-tetcadn PCT/GBIOMH /005464
| hyl - 1, 3, 21 di oxf bmvI sn- 2‘§}’I)-IH pyraxol the tide i |
r WO 2005106t J63 PCr/ GB200JI1 005-t64 122 conpound was
obtained. LC M5, (PS-A2) Ra2.95 [ MtH' 315. 1H NMWR
(.4e-d3- OD) S 2.22 (6R, s), 266-2.76 (off, nj,
3.16-3.28 (4H m. 7.}9- 7 44 (9H, m. BXAMPLE 19

pi mcf hyl - {3- 14- (1H nveaxei.- 4-v( -nhenvl|-3-pridia-2
yi -uraovll-amne } | | follow ng the
procedure described in )Exa pl'é | but substituting

2- (4- chl onphenyl) - 2- phea @ hyl ami ae hydrochl ori de
for bmmheni ramme nal eal e, e fide conpound was .
Aplt<ined. LCVS: (PS-132)
(Me. ds-OD) S 2.44-1-3 4 m, 2.59-2.70 (1H,
|n) 277 (61-1, s). 2.93-3.01 (2H, m, 10 4.20 (10,
t), Pm@sadm%he(wwdwm Bpupled HOmREyS seppragd by 211,
d) . chiral peepdrithre HRHLOQ using mQthod A@ LRI, LMSSIFL-C R, SSMPLE 20

phe%r’f e@%‘*o e 'P??ﬁ-‘" E@ﬂ%ﬁﬁ 't} ‘HS} 7,40 (6H, m),

22Bv.&+ RA-RRBilAM@EHeny[ ) -. 7. N-di nmet hr - aoef ami de

BXAMPLE 32
- enl-2-[4-{1H- L-d-yl 1]- ida

-
By following the procedure deseribed in Example |24 followed by 12C bal

10 subsiitetng 3-{4-Brome-pheny}-3-(4-chlore-phenyl-propiomic acid For Kis-<4-
chlore-pheny [-acetic acid, the e compound was obtained, LCAMS: (P5-AZ) R,
2,53 (M+E] 312, 'HNMR (Me-d3-0D) § 4.99 (1H, 5), 7.30-7.33 (6H, m), 7.55
{2H, d), 7.86-8.02 (2H, br 3).

MPLE 33
L5 T -2 [d{ L H- I-byl)-phenv]]-ethyl)-plperavine

174. Bia-{ d-chlom-phenyl bacelaldehyde

oH ]}
m"/[.\!m & ‘ i ct

ﬁ? 29 [MH -f)' 307. 'H NAdR
f,

ey oy PO TR EET A FRLTETE P § DL S B




OMM ™ N i5ct 7 Bis (l-chlaro phenyl) acetic acid
was reacted with dinothylam na foll ow ng the
procedure set out in Exanple 8D to give the tide
compound. LCLPfS: ~?S-A2) Rt 3.44 [MtH ' 309.95. WO
20051061163 PCCl G82001/00S 161 123 20B_ 12? @s t
chl am ~oYl e~hvll-d nme~vl~mae D N~ tJ~ By foll ow ng
the procedure descriiedi nExanple 8E b t subsiinting

| -¥APEHUHE phenyl ) - 3- (4- chl om Phenyl ) - N- nRETHSHA2004005.45
t opi ci mm defor 2, 2-Hi s- (4-8ﬁion18 phenyn

N3Ndi net hyl - acel am de, the idle conpouadwas obt ai ned,
LCVS: (PS- B2) R 3.73 [MHH]' 295.99. 10C 2 4

L] sl aeo- henvl -2 4 1-4 hea 1 -eth | -d neth -1-am ne
L1 ~-n

[ 2, Bedvivrtiner@iaingies. PREETWOImoR WY ddlisadb REAdNML oB0H ME (A

445 10
fot ?%ﬁ?%%’“ﬁ'ﬂf‘“&‘ﬁiﬂad‘ R 5 10 | YThey pepeorien iy Sves
f ol fRi #gfwm@mptﬁé@amfé? é@ss @sqr mmm&bhml'éﬂddad fi8ulyi ve
t headditid @psal SR Qb 1o

Cortthipee 'l sies Wﬂ% W (vew?ww?ﬁw(m

d), nurfgazm(é@w @ﬁ-ﬂsméézm 1@N7d4 Clil ro- h -2 14-
1nl -ethl -m ~x V\D 2a95l\/6140] PCTI GB20QJI 005J6J

A % N ) 1K 4_:_ ¥ nn |Tp| e
20 b subst it ut| ng d| mal hyI am ne for nmet hyt am ne,
the title eonmpornd was oblincd. LCMVE;, (PS

ek

J@’%‘L |
cl cl cl

10 To a sulution of bis-{4-chloro-phenyl}-acetaldshyde (3. 74mmol} in methanol urder
a pitrogan atnosphers, N-BOC-piperazine (1.05g, 5.6Lmmol) was added 777, the
reaction mixitre was stired for 1 hour before addition of sodinm cyancbarohydrids
(0.28g, 449mampl), The reaction mixture was strred for 18 hours, water added

(3ml) and the solvenl removed under reduced pressure. The residve was partitioned

15 between dichloromethane and water, the organic [ayer was separated, dried
(Mga504), fillerad and eoncentraled. Purified over flash silica chromatogmphy
ehuting with ethyl acetate/perroleurn ether (3:7) io yield the tile compound [0,18g,
11% yield for steps 30A ond 30B congbined}. LC/MS: (PS-AZ) R, 2.66 [M-
BOCHH]" 335.02. '

20 33C 1- Hiz {4 -pheny[3-eithvl]-pipemene

X
ShS

el

) el P . AR A R LW 4 = LIIEESETRE




82) Rf 2.83 [MtHr 317.07. "R NVR (Me ,-0OD) 6 2.42
(3111, s), 3.211-3.23 (2H. dd), 4.18 (1H 1t),
7.27-7.33 (6H, m, 7.54 (2H d), 7.92 (2H, br s). 5
EXAMPLE 22 ( { | o0in-pheayil-2-f4

(I Hnraanl ~-v! 1pF~n~El thvl}.nmethyl~mneli)R Prepared
usi ng the sane procedure as Exanpl o 21 bur enauti anen
sy e d®by chiral pr epar ative RPLC usi m§THBIMREH
AG C 2. LOMB: (AGCA) R 5Y58min, 10 47A%c. 'H NMLIR
(Me-d3-0D) 6 2.75 (31-, s), 3.78 (213, d), 4.43 (1H,
t), 7.39 (414. s%.44 (2H, d), 7.69 (2H, d), 9.43
(ZH, s). ERAMPLC-23 il en 11-2- IFl rrnrnl-4- 1 i
cthvl -meth i- ine S rN 15 Prepared using the sane

pr ocRABiIS4aslofaR RSt Lpifdkin S NAHERIR E[h& @ﬂ-@ﬁtﬁteﬁg: by

Ch'*’%&f%"ﬁ&@&mﬁ%&g@%ﬁ B et D) b

3. 7mdgrgduced yrossme tpaigrd e il compoynd es (he HCl k| 7. 37- 7. 43
(4F, 1. 749 [2H d) 7. 73 (2H, d) 8. 66 (2H 3).

125

4(2-L4-Chl oro-nhenvl | - 2-14- exol -4-v1')-nhenvl |
vl} nomholinc A-H $ tl 0% edue descri bed
in Exanple 20 but syhs t6j udi ng | am ne for

nor phol i ne, the W {conpounrg—=was ai ned LC Ms:
(PS-B3) 5 R 3. " 368.05. [IH NV\R (Me-dj OD) ti
2.50 (411, M, 3. 6§07 (414 t), 4.26
§11-1. t), 7.27 (613, m_ 749(1 1, d), 7.89 (2H,

s). "1- %&E@-Efﬂum-phm} Ty-ethyl]-piperazine was reacted wilh 4-(4,4,5,5-
tetramngthyl-1.3,2-diokaboralan-2-¥T)-1H-pyrazole following the procedure set aut
ia Example 1 o give ho title compound. LC/MS: (PS-83) B, 2.63 [M+H]" 326.00.
'H NMR (Me-dh-OD) § 3.55-3.68 (BH, m), 3.74 (1H, 1), 4.10-4.17 (2K, m), 7.39
10 (2H, 3, 748 (2H, 4, 7.54 (2K, 4}, 7.70 (2H, 4}, B.57 (2H, br 5).

a

EXAMPLE 34
- -2-{4-(1H 1-4-v1)-phenyl]-ethyl] -pi

¢

By bllowing the pracedurs deseribed in Exomple 334, 338 and 33D but

15 substituting piperidine for N-BOC-piperazine, the {itle compaund was abtained
LC/MS: (PS-A2) R, 2.21 [MHHY 366.09, ‘H NMR (Me-ds-OD) § 1.44 (2H, m),
1,53 (41, m), 2.39-2.57 (45, m), 2.94-3.06 (2T, m), 4.26 (1H, 1), 7.22-7.35 (S8,
m), 7.50 (2H, d), 7.9L (2H, 1).
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4-J4{ 1- 0- Chi aro- 13henyQ 2-ot nru6di n-1 -yl -et hyl 1_vheovl
1-1axolm af 10 By follow ng (be procedure
descri bed in Dcanple 20 but substituting
di met hyl am ne forpynolidine, the tide conmpound was
obtai ned LCI MS: (PS-A2) P42.06 (MrH'} 354.01. 'H NMR
(Me-d]-0OD) 51.85 (411, m, 2.57 (4H, m, 3,47 (211,
d, 4.31 (1H, t), 7.30-7.37 (613, m, 7.54 (2H, d),
7 VORIFEHEA ) . EXAMPLE 26 L5 i214phe~YQ H- RRTYGEGH003564
4-yF~phenvl | hvl }-i sanrouvI™ani ne W) 20[ | S1a6156]
PCrf GB200 MD546J 126 Y I } By follow ng the
phncedum descri bed is Exanple 20 but substituting
di met hyl am ne for isopropyl am ae, the fide conpound
was obta ned LCM3: (PS- A2) R 2,10 [ M}t 340, '14 NMWR
( MepEaMPIR3s9 1.31 (6H, d), 3, 38-3.45 (111, m, 5
365374(2Hn) 439(1H br t) 737(6H m, 7.59
i) ze c g 0 Al h 1- y ben
L foIIovvlngthe
needateue gt ERapre 2oL ek t | e conpound
was 10 oblaincd. LOMS: Q S-E L 2.82 [ MtHr 292. 11.
EH Nf1IR (Me -CO S 2.25 (63, 195-3.04 (2H, m,
4.20 (111, t), 7,16 (1H t), 75 738 (6H, m), 7.49
(2H, d), 7.89 (2K S)HFXSMPLE 28~ Bis- ZH -0- 1
heal -di athvl-anj - -

.

5 22-Bis{4chlom-phenyl}-ethanc] was reached with 4-(4,4,5,5-lelmamethyl-1,3 2~
dioxaborolan-2-y1)-1H-pyrazole following the proeedure set cut in Example 1 [0
give the tille compound. LC/MS: (P5-AZ) R, 2.72 [M+H]* 299.00.

358. (4 Chloro-phenyl-[4-C1H-pyrazol-1y1-phenyl]-acetaldehyde

cl
\%ﬂm \%o
”—N u'ﬂ

50 By following the procedure described in Exemple 33A bul substituting 2,2-Bis<(4-
chloro-phenyl)-ethenol for 2<4-Chloro-phenyl)-2-[4< [H-pyrazol-4-y1)-phenyl]-
cthanol, the kitle compound was cbimined. LC/MS: (PS-B3) R, 2,97 [MHHI 204,98,

[ TR TR,

e




|~ 15 ~~r WD 2005NK1463 PCP/ Gh200l KI 6546.1 127 By
(ol I ow ngt he pntedui e described in Exanple 20, flue
title conpound was obtained. LOMs: (PS-B2) R 2.45
(MtH ' 359.11.. LH NWR ('.4Je.d3-0D) S 2,69 (6H, a),
3.59 (2H, d), 4.43 (1H, r.), 739 (4H, d), 7.57 (4H
d), 7.93 (411, s). $XAMRLB 29 5 2-2-Bis-f4 f

| PRhRAPABER ; 4-yl ) - pLbenyi | - et hyl } : gWeby - ariTrBRz@yosisd
foll owi ng the pntedl ue ded¢ribed in Exanple 2[, the
dUe conpound was obtained. LOMS: (PS -B2) R 2.18
[ Mr11} " 344.11. 'Ht MR (Me-dj-0OD) S 2.65 (311, s).
3.64) (2H, d), 4.34 (1H, r). 7.36 (4H, d), 7.59 (4H,
d), 7.94 (4L.3), 10 PXAMPLE 30 3-(4-Cfil oro-phenyl)

J4- Birkowiigh prédedutd dedRiRA W Hxyaif /738 Ml MRk th-{f#-chImtn

EQSﬁ?E@%ﬁ@ B é“@%ﬁﬁaﬁvg{%%eqﬁr BTG4 L
usi PR odem ONEz=liqire] hg)le TorpoindBrad Tolkind. 15

95. TORmos LA A2 M hﬁmrb jhaedadd (11

E@ﬁeﬁﬁéiﬂ N r??&ﬁ%w@ﬁ;pﬁ sk Gi10), .6 e 6

1. 274004 e A4S T2, ), T ph@Hy) 3-8 (A brspi ne)  's ----- VO
2003/ 06146] PCTI G62004100516J t28 Q ~a r Prepared
usi BPANPIR ¥anme procedure as Sxanple 4 but eoandoners
separated b Chl raI loreparative HPLC usi ng net hod

H

H
10 Ry followmg 1he procedure described in Exemplo 5 but replacing 3-
‘bromohenzylmagnesium bromids end 3, 5-dimethyl-4<(4.4,5,5-ta tramyethyl-
[1,3,2)dicaboroian-2-y1)-1H-pyrazole with 4&-bromobenzylmagnesium bromide
and #4-(4,4,5,5-tzmamethyl-1,3,2-dioxsborolan-2-yl)-1 H-pyrazole, the title
compound was ablained, LO/MS: (PS-D2) Ry 2.44 [M+H]' 264.04. 'H NMR [Me-
15 d-OD) 5299 (24, d), 4.13 (1H, 1, 7.10 (2H, d), 7.20-7.38 (5H, m), 7.43 (2H, ),
7.91 (21, ),

MPLE 37

20

WL L L AATEAC R e s a aa dall dWem vt 11 a e nad
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1009f,=- "HNWR (M ~-di-0D) S 3.66 (21-1, m. 4.30
(1H, t), 735-7,40 (611, m, 5 7.64 (21-1, d). 8.15
(2LL, s). BXAMP_LE 32 en 2- 4 1H 1-4- | | - ida 9 By
fal (owi ng Thu procedure described in Exanple 12A

foll owed by 12C bul 10 substitnLing

3- (4- Brmo- phenyl } 3- (4- chl or o- phenyl ) - propi ani ¢ aci d
forBis-( chloro-phenyl)-acetic acid, the tit3e
eo‘h’@lm@ﬁﬂﬂ/\as obl ai aed LU MS: (PS- A2) R ecrasziiigos
312. 'HNMR (Madj-OD) 5 4.99 (1H, s), 7.30-7.33 (6H,

m, 7.55 (2H, d), 7.86-8.02 (2H, br s). EXb_MPLE 33

LS 4 [ 2- 4 1k- 1~i - heavl nth 1 - i r c 3M
Bi s- (4rhl om oheayti aceialdeitrde ONO = | I~ ~1~f
a) G cl I I W 20R91a61463 PCTIGIIMQ]Iu)e54fI 127

De's $o Maditibo fRdn@cH- 8y e3- (Bludkdrbthyl 1 ﬁﬁ;g}m‘ %é?%.aﬁ%ﬁed to

2 SRR Ry oy sl

st i FilEmes. 862mmenld le@in e tldioh was cﬁﬁdv@ﬂmmm @ﬂ]i}rd:m

ni U.@gﬁa}maml\@ﬂﬁ@ @E.; dﬁﬂé&' Gud Ayer
was tittered conceohat ed
80" pRR SRRt %ﬁﬁﬂﬁg%h@ﬁ%&e HERE TR ¢ he

nextms’tEépnerr-M@itprefsamet @b v puiridhind bylcBluis:

[ etk a;}[elwﬁhﬂmth?cﬁ}’zﬁ%]ﬁﬁl@c- B oferd kS %Idﬁnm
ot 0- h ~t hv| gl eg% ]{1 -1 -carboxvfic aci
t at 2 ﬂgﬂ&pg;nid—l g MS ('S-A) Re .72 min MM+ 314,

10

The produst of Example 374, 4-brome-5-methyl-i-{tetrahydro-pyran-2-y1)-3-
triflucromethyl- |H-pyrazole, wes reacted wilh 4-{cyenomathylphenyDboronic acid
(Combi-Blocks, Ban Diega, USA Cal No. 2444-001) under the conditions

15 daseribed in Bxample 1, o give (he title compowmd,

4
ﬁ-—i\l

Ta {4-[5-Methyl-1-(tetrahydro-pyran-2-y{)-3-trfilusromethy|-1 H-pyrazol -4-yl] -
pheny!}-acetonitrile (Exampls 4B) (35mg, 0.Immo}, 1.0 equiv) in sthyl acatate
20 (imi) was added HICH in ethyl acetatz (Iml) and the mixture was slimed for 1 hour,

O L M e R e et e L e B e = m e
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a cuct 10 To a sululion of bis-(4-hloro-phenyl)
acet al dehyde (3, 74mmol ) in nmethauol under a ninvgert
at nrosphere, N BQC-pi peraaine (1.05g. S, dmol) was
added 747, the reactioanvctta was stirred for 1 hour
bef ore oddi don of sodi um cyanoborahydride (0.288,
4-44mo[). The reacti onm xhue was stirred far 1 S '
ho¥@ e added (3nl) and the sol vent r eraaddrme e ;
reduced pressure. 1 be was™ar honed 15 between

di chl oronEWAne and water, the organic |ayer was
separated, dried (M804), fillend and concentr at ed.
Porifiod over flash silica chromatography eluting
wi th ethyl acetaWecrol cum et her (3 7) to yield the

g |0 E e sﬂ@dm%&deﬂﬁcﬂad]iﬁ&r rad&éci’/ﬁrééh@é &Lﬁ&%%%%@‘ and
+

335P E5R by iy el G %A%?ﬁwéﬂ%rmwe&fﬁetéﬂw a
ua €Yl B2 peBRE Mg EYRCEMSIRDABR RN mBIME-HIT 265, )
d- [3 3- BIS(4 chlaro phenyl) ethyl]plpera2|ne Z-cartrox

Bieg Fruipgnindsced the F iors) LRE 0 - HQ i n
et hyduReekaiar. ajeflenyh Lmqﬁﬁg | hour, sol vent
renoveo préssure to afford the tide

D,
phetlyl N Hgﬁlf*ﬁ@“%?% Ao Frusestiionin ¢ |
(1 Ni® diffops d %ﬂlﬁ@fm Fxamgje 2 to give 2-{4-(5-methyl- 1{iotrahydro-pyran-2-

1 [ ﬂ]-ﬂﬁﬁm&hﬁﬂhl-umhﬁwt:}lﬁmw{mwﬂhﬂﬁ&r@%mﬁ Whish LfRCt ed
t etr arnethﬁ:%hérﬁ?|1 gﬂlﬁf%e O R STPATF A R VP BRI &%) o

Po fr"&wﬁiﬁ*’gnalﬂrﬁé’ﬂpfrmédﬁfﬁem@m-ls@zmmemﬂ-lH-p:rrazuH 1)-
phenyli-3-pheny!-propionitrile.

masiemr LalnU oo g1 = == ==

2-[4-(5-Methy]-3-tifnoromethyl- I H-pyrazol4-y{-phenyl}-3-phenyl-propionitrie
or its I-tetrahydropyrany! derivative can be reduced acconding to the method of
Example 6 (and thereafier where netessary deprotectad according o Foe method of

15 Example 41C; io atve 2-[4-(5-methyl-3-gifluaromethyl-1 H-pyrazol-4-y1)-phenyl]-
3-phenyl-piopylamina,

i
H
i
H
3=
y
1
4

The product of Example 37B can also be reacted with benzyl magnesium bromide
or phenyl magnssium bromide under ihe Gogrard reaction conditfions deseribed in
Exemple 5 to give (following deproteclion by the method of Example 37C)

20 [L-heweyl-2-{4-(5-methyl-3-tdfluaromethyl- 1 Hepyrazol-+yl)-phenyl]-ethylamine
end 2:[4-(S-methyl-3-trifluoromethyl-| H-pyrazol-4-y1}-phenyl]-1-phenyl-

ethylamine respecrvaly,

EXAMPLE 38

ton of = Rinte 3

2 38A 8 513 of d={4-Bromo- -meihyl-1H-

IS w i T A Sl b /- o 2



in Exanple Ito give lhu title conpound. LCIMs: (PS-93)

R, 2.63 [&#H] " 326.00. tH NVR (Me-dy-OD) b 3.55-3.68

(8H, m, 3.74 (1H, t), 4.10-4.17 (2H, n), 7.39 10

(2H, d), 7.48 (2H, d), 7.54 (211, d), 7.70 (2H, d),

8.57 (211, hr s)_ BXAMPLE 34 1{d birth

ayD- 2- 14-1 1Hpynznl~v11- ohei yU-et hvl | - ni oendi ne By

foI I ovmﬁmg t he procedure descn-bed in Exanple 334, 33B
15 subs titutipgpiperidlne f or PCT/GB2NI4/N5164

N-BOC pi pcrazirie the W conpound was obtai ner

l.CIMB: (PS-A2) Rr 2.21 [-M+W366.09, iH NWR

(- Noe-dy-0D) 6 1.44 (21-1. m, 1.53 (41L m,

2.39-2.57 (411, m, 2.94-3.09 (21-1, m, 4.26 (IH 1t),

7.22-7.35 (6H, mnm, 7.50 (2H, d), 7.9 L (2H 9). is WO

2005100463 PCf 1GB20¢r/ 003464 181 EXAMPLE 35 4 1 ti'

1 1- 4- hen | cth i

244_Chl or e-nhenr| |

or+ ~-N5 2,2-Bis-(j4-¢hl on-phe yI) et heno] was

reacded with 4-(4, 4, 5¢5- | ehane#nylml, 3, 22-.

di oxaborot an 2-yl)- 1Hgpyrenol enfial | owi ng the procedure

set out in Exanple lie give The title conpouad_

LC Vis4- h@ﬁ&hﬂﬁ)w 2082235 nim o, +iRqu D00 Orgadcd . 14114)

Chl Q-H@‘alﬂ&ﬁ dmethyl acctal (1.3 ml, B4 Gmmsl, 36,
nrraxo# htcle.wy - acet a deh g-re
10 BY™ Tl s a i‘?bﬂ@bﬂﬁ‘kﬂw&ﬂﬁ e
§3Ammma rguibmummaa digpolReddn &ml(msmx; hitiomdighamebgng et hanol
f or pinkAle 4- enyl ] -
ct h nol t| E{]‘?E%ml}?pmgl’ }_‘bagt algir%gbi'h E@%ﬂpﬁs

(PS eia%’s bsilaumﬁe snlgrgiﬁwg-srcm under reduced pressure

apd the zolid was trm:mmd vith dichloromethene to afford the title compound,
2.24g (40%); LCMS (PS-A) Ry 2.87 min [M+H]" 238. Further material could be
10 isolated from the mother liquaor,

. Co Igho omo-phenyl-3-melhyl- |H-pe o com ds o

e Formuln

i 4-(4-Hroma-phenyi)-3-methyi- | H-pyrazole can be protectzd at the
L-position of the pyrazols ting by formation of the letahydropymny! {THF)

15 derivative by following the procedure set out in Exzmple 38A. A Grignard reapznt
can then be prepared from the bromo-phenyl moiety by treating the protected
demrvative with magnesiem in an ether solvent in siandard fashion (see 3, March,
Advanced Organic Chemistry, 4® Edition, 1992, John Wiley, New York, pages
622-625). The Grignard reagent can be reacted with nilrostyrene (the nitrostyrens

20  having been prepered by a standard method such as ihe method described in
Organic Syntheses, Colleciive Yolume 1, page 413) and the resviting nitraethyl
compound reduced o give 2-(4-[3-melhyl-1{tetrahydro-pyran-2-y1)- 1 H-pyrazol-4-
¥lj-phenyl}-2-phenyl-ethylamine, Removal of the weirabydropyrany] group using
Lhe methed of Exemple 8C gives 2-{4-{3-methyl-1H-pyrazol-d-y1]-phenyl} -2-

25  phenyl-athylamine.
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35.44 - 1" is -v -i- 4chl henl1l -1 - e GO3 1 W
20n51 fIfi 463 PCTICBxnnalrxt.s4 | 132 By follow ng
tltc pntedvre described in Exanple 33D but replacing
bi s- (4-chl om phenyl)aoetai deh} de and N BOC- pi penai ne
with (4-Chl om phenyl)-(4-(I R

pymM - 4-Yl)-phenyll-acctal dt hyde | aid a2eiidine, the

t M @Meound was obtai ned. LC(MS: ( PS- BSTGR2MpIIDG
[MeH ' 338.09. 'I-1'NWVR (M. d2-0D) 5 3,57-3.60 (iH 5
n, 3.63-3.70 (2H, m, 3.71-3.77 (1F1, m, 4.01 (21'1;
m, 4,14 (21-1, m, 4.40 (1 H t), 7.40 (4H, br s),
7.49 (211, d), 7.73 (2H, 4 8.69 (21-1, br s). $XI %PLE
36 t-2 4- ZH o] 4! envll~lkylamno tt 10 By

f ol Gipwi Tig htnhle cpnmmﬁ:ﬂﬁmmsm D ® el colniert BB iedith pAurfds HUt

rse‘é"‘“ﬁf?net Y 0 T
"85 TTRE oi%ﬁ?ﬂéﬁ@% £ PYrogepicqmpingniE SRLY S beposomplished
4 U"Wﬂﬂﬁﬂw 0B pped o ABRuplOABE Ghith $BA@-chlome-phenylamine)-

2 y%ﬂlliéﬂ%% tl?%(gh&éa I'iﬂng&ﬂl S mbi?ﬂail hed

¥,,D =54anEIWRP“ﬂ2:é’- YP‘ 4 ¥p- ANPFRBEVE- 15
dt nmrouwe@m(nmﬂfdacr-mﬂa:am@nw phojesting gy ¥y iebidaret) -

7. 2Qapas38 (SF1, my, 7.45 (2-1, d), 7.91 (2U, s).
EXAMPLE 37 A- - - -hifluo I-1H of hen | -ac -le 37A
4 hyl - 14t eho- pyr _2-y11-1-trltluuromethy -1H
gvr é&e@kﬂ -1 C Me CF, N

10 L-(1H-Pyrerol-4-yly-phenyvl]-acchonifle

4
-

By following the procedure get onr in Example ) but umsing 3-bromophenyl-
acctonitrile jostead of 2+{4-chlorophenyl)-2-phenylethylamine, the title compaund
was oblained. LCMS (PS-A) 2,35 min [M+H]" 184,

15  3<{IH-Pyrazol-4-yi}-phenyi]-acetonitils can be used as an intenpediate in the
preparation af componnds of the formula (T}, for example by means of an aldefiyde
eondansation reaction as deseribed in Example 2 or a Grignord reaction as
describad in Bxample 5.

EXAMPLE 40

0 A-Chlorn- = 1-2-[4{1H- ~4-yl}-pheny]]-neeiemi.

(TR T LT NT TETE R
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[V-N 1 20 3 WD 1005/06156.1 rCrl G6znOvno. 5461 133 To
a solution of 4-brcno-5-nme hyi-3-t

LI oomet hyl -1 H pytazole (I1Ag, G 2mol, |.QCequiv) iuz
clitonfoim (31m) was added ptoltene snl phonic acid
maaobydrat e (118ng, 0,62mvl. 0.1 cgaiv). The

sol ution was cooled mo' C and 3, 4-di hydro- 2H pyran
(O.85m . 9.3mmol, L5equiv) was added drop-vrise over 5
m W THFHESE mi xture was al |l owed to rear m t BUT@ERMIINSI64
tenperature For | Sour and?the solvents were renoved
under reducedpresstue. The crude m xture was purified
by colum clttoma[a(r)raphy (Sim), eluting with
0425% ELQAc- petsul over a linear gradient to afford
the title compound 1A g (59%, LCVMS (PS-A) R 3.72 min
[ ASS+Hf 314. 375- i
{4-15- Mot hyl - ~1 el r shydr {yy]
3-trifluonmmei Lyl -1. - ned 43
lyl)-acclonierile Ma ' CFA
74-brume-5-mPr'c P ~
eth]'l-1-(WEabYdro-PYraTi-2rYl)-3 trifluoronethyl-
U ( PY+"azolc. was reactedgt,1Er

4{ cyennnet hyl phenyl } bt nr ei @--aci d ( Conbi - Bl ocks, San
Di ego. USA CaL No. 2444-01)" under the conditions 15
desBy folhesdng the frocadwyl descihed InExghplel XAl TRIck ke 120BRO0t NT.

37 Coundihlhs MRl oy Dl BHO ] hORAR o i Kl 1
{4-79" racqtic fﬂt”:bﬂﬂii mﬂ#ﬁgrﬁgﬁqﬂl =miRg, the tifle compound was

5 3- dhrairfed. UCOAE (TISyA2): RE. @) IMRIET24 5 NMR. (Me-dy-OD) § 2.79 (3H,

Caur s QR Ao fat DI o8 P~ Bgs 1a in
etD%huﬂﬁﬁﬁﬁte (ImM) and the m xture was stirred for 1

_2-v3]
N 10 phen

i
+he duct of Examle 3

hout.

M-N

10 By following the procedure described in Example 40, e title compound wes
oblgined. LC/MS (PS-A2): R, 219 |M+H]" 358, "HNMR (ve-dh-OD) § 2.80 (31,
3), 4.95, (1H, br s}, 7.32 (4H, d), 7.56 (4H, d), 7.98 (4H, br 5)
EXAMPLE 42
2-(-Chlorp-phenvl2-[4-{1 H-pyrazol-4-yl}-phe - l-amiue

R 7}

e AT USRI R L I
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17a The solvents were renoved under reduced pressure
and the rifle conpo,.nd was pta[fled by col um

chromat ography (SiQ2) a udng with a |inear gradient
(0-) 30% ethyl acetate-petrol) 16 ng (60%; LCM+I S
(PS-A) RL 2.95 min [MH " 266. 3?!'rep alon of
Covipyeriadsiof t he Fornosa (S] frgm (5; shvimc3/cheinixdset h
-l - 1en 1 vitzle C7 TH¥ product of Exanple 3713
cart be reacted with beozal dehyde under the

condi tions described in Exanple 2 to give
2-[4-(5-nmethyl -1 {(akahydr o- p3ran- 2-
yl)-3-1rMioronet hyl -i Hpyrawl yl).phenyl]-3 plo

ny| 423 loMiNeiidddhiny8-2whdelinGbaahde) deprol ected by renoval
of the L-Ictsabydtop}ranyl group uader the conditions
set 10 out in apt€] 37C to gi r

2-[4-(5- nethyl-funra-n‘efhyl S.pyra l-4 yl).
phenyi j - 3- pheyi™~Pr api oui trierf

2- h
3 [é%“‘l oAb Al RO, *%#lmﬁ%eﬁ“%%iﬁmp o
pyr& W“E#é‘i‘?‘&é"l”fﬂ\?b% B wRtimatiopie lopaitg utder an he
ﬁret dyogplefs of e AR 3 &athtshﬁmaﬁstraﬁnvMEﬁ@ume gesary

gl Ve("%q’f%%a%ﬁgh&gmm hﬁ%:ﬂ&t‘jﬂﬂgmggm 0 A8 [T'p| e 410

(5 %FH‘;FF water (120453 Ina iy e Pesirgdyeprapoesiid a4 the poptiqinidny | j -
3- mmmwmmﬂwhﬁw&apheﬁmmm selucicobonEra i Avig 79 can

al [ ro
el ARG A LB BRSS! dégg%%{#&“fteﬁwﬁson
B ore PP ek sPBed n Exarpl 6 5 to give (fol lowing
depnrlecllou by the met hod ofE%h nple 37C3 20
2o d-pieE 4 : ) whing H. pyr axol - 4-y

I)phenylj-ethylaa ine and
2[ 4- (5-methyl -3-triiluoronethyt-I f
4-yl)-phenyi] 1- PAanY[ - ethylami ng
EXAVPLE 38 OH

p raxol
gspectivel y.

Alumipium ehloride {278mp, 2.087mmol) was added portionwise bo o shred
solviion of |(4-Bromo-phenyl)-2-methylaming-ethancl {260mg, 0.696mmmnol) in

15 chloreberzene {3mi) and (he reaction mixture stirvedt at soom iemperntuce for 17
hours. Water (2ml} was edded dropwise and the reaction mixtire was then
partilioned between dichloromethane (100mi) and saturated NaHCOy (30ml). The
organic layer was dried (MgS0y), flitered and concentrated under reduced pressure.
The crudz product was then purified by Phenomenex, Staia_SCX column

20 chromatography eluting wilh methanol Followed by 2N ammonia in methano] to
afford (he desired product, LCAVS: (PS-B3) R, 3.58 [M+H]* 324.

—C = % ¢
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Construction of P)gazol e RlLtg System 25 58k Synt hesis
of 4 f4 Bronp-vheny3~3-nei hvl -i H p} 7azol | -VO DOW
U61. 3 PCTI GB200Jmtts{6{ 135 Ekr Age r H To
4- br or nophenyl acetonc (5.4g, 23.5 mol, 1.Qequly)
(Acros Organics 34216) was added NY-di net hyl f or mam de
di net hyl acetal (11.3 all, 84,6 maul, 3.6 equiv) and
the m xture was heated to 90 C for 6 hours. The
sO¥WiPE®Wet e renoved 5 And_t he resul ting gRFFGRIYH/ONSIAL
di ssol ved in ethanol (235t} with additional beadag.
Hydra ne hydrate (I Mn], 2Umol, 1.2equiv) was added
and the mixture was heated te reilux for 15 hony. Tha
sol vents were renoved under reduced pressure and the
solid was b| hf r at ed vrlth di chl arorrethane to atordthe

IR (2 4 yaly.Tk o i -amiga / M N
[I\/HrH1+238 F| >rt ber rraterl al coul d be TO 150 at ed
fromthe nmother |iquor. 38%.S~Cefrversion of
4- f 4Br ono- nhal&3» el hrl - | H @ ol.e to conpoinrls of
tbeFurmul n(f (1 [ npo- phenyi ) {3- f.'ha(hyl -IH
pyrazol e can be prot ctiéd at I be
pyrawl e ring by for#8
(rHP) 15 derivative

followi ng the procedure set out
in Etctnple 38A. A gnardreageat gan t hen be
prepared fromthe br%no- phenyl nojefy by treating the
prate cfed derivative with magneSiumin an

ij halsnﬂmlwcm{'i-mrnﬂbamdﬂ):ﬂ[#cmsﬂpmyrg-steﬁ] ﬁmyigmggb 18

v ggm ohn
waﬁ%‘\% Yg'nd 55 ages h§lt{%'dl T :1 P gna‘r §¥eagent
éaa‘f%‘g q‘%‘ﬂl:ﬂl"%ﬁly\ﬂ“ lﬂ ?ﬂuﬁ@?ﬁ aqof FSmb; petheselyr ene 26

hav{1R§mbedteop(7 SR kavdey (12,561 #caRtd wtdiagensitch as t he
et RGeS 06 thhbddhine)palladivm (0) (1 75me, 2.5mo01%) was then added
and the reacrion mixture purged wilh mitrogen for e farther 2 minutes. The mixtue
was then heated to 80°C, under nitrogen for a period of 17 hours, The solvents were
10 removed and the residne was partifoned between cthyl acetate and 2N MaOIL The
aqueous loyer was extracted with elhyl acetats and the combined organic layers
were washed with brine, dried (MES0O,) and coneentrated undsr reduced prossime.,
The crude reaction mixture was pmurified by calumn chromatopraplhy (510;), eluting
with dichigromathane: methanol: acetic acid: water (90:15:3:2) o afford (he tide
[5 compound (3.6g); LOMS (PS-A2) Ry 2.08 min [WM+H]" 712.

EXAMPLE 43
henyl)-2-Fd-(1 H- 1)-phen 1-ethyl-amine

Ct




Organi c Syntheses, Collective Volune 1, page 413) and
the rasnlting ni &ethyl conpound reduced To give
2-(4-[3nel byl - 1{t et rahydre-pyrau2-yl }Ifi-pyraaol 4

y1ll - phenyl) - 2- phenyl -ethyl am rte. Renoval of the

| at r abydr opyraryl group using the nethod "EExanple BC
gives 2-(4-[3-nethyl-1H pyrnzol -4-yl)-phenyl)-2 25
pMeEhyesmeigdt vl am ne. 1 3 W20051061-163  PCT/GB2004/005454
PCT/ GB204I 0(P4464 _ 1364 i) The bronco-conpound of
Exanpl e 3BA can be converted into conpounds of (he
formula (1) in which the group A contains a nitrogen
atomwhich is atti ehr4 to The group E. The
introductioaof a nitragca containing entity can be

gg; p?%#&&%bﬁ%@:fwﬁ&ﬁﬂ%ﬁl@ﬂﬁ%@ﬁﬁxunm e

e or en S
pr opWhﬁ%ehhg - cn%lhf Fﬁ%l%"ﬁc%ﬂm{pé?f{‘ S%t“ﬂff’ ohiaied LMY e r
pal PEAMRREBR&HISBE. HiMRa@Meah ODEDNLH BILANSIDEH e type

; 7,
pg;gjégm . &Qfs ﬁ‘f%aee;gh@gﬁm F%Pﬁ%}\zlg 5y &kl, -%),ﬁ? g5V, syl

%bg 4garboayl protecting group by standard
(3-1iH Pvrnaol 4 ~Shnhenvl]-aeglonitnle By
‘ s | but using

3 bronnphenyf Jacctord{rlle |nstead 0
2- (4-chl oropheR)d) - 2 yl ethyl am nc, the tide

conpound was obt ai ne PS—A) 2,35 rain [ M1-U
184. 15 3{1H Pyrani - 6-yf| -phe YT ~acetonitrile can be
he™~ preparation of

used as an intenmedi ate |
conmpounds of the fornula , far exanple by neans of
reacti on as described in

as al dehyde corrdennsatioft
Exanple 2 or a Gignard r tion as described in
#4-Chl 1z- 1H | en 1

Exanpl e 5. EXAMPLE 40 2 H
-acel nm .
By fllowing the procedurss described in Examples 424 through o 42C bat
substitring methylamine for imidozole, the title componnd was abrained LOMMS:
10 (PS-B3) R, 2.73 (ME]" 349, "HNMR (d-DMSQ) 6 4,60 (1H, 1), 4.95 (21, d),
732 (24, d), 7.42 (4H, £), 7.53-7.60 {3H, m}, 7.70 (1H, 5}, 8.05 (2H, 5}, 9.0 {1H, ).

EXAMPLE 45
N ELE I henyl}-2- - =y pheniyl 1Y -amming
454 _T2-{4-Bromasphenyl)- he /| B -~ ine

-

By following the pracedure described in Example 428 but substitntng
chierobenzene for diphenyl sther and employing nitrobenzena as solvent, the Lifle
compound was obtained. LC/MS: (PS-A2) R; 2.54 [M+H]" 382,

L3

e ETLIAL e .

e I e T LT R 8 ) L APy DY TECR




WO 2rH. "1-163 PC71011200IJMa5161 177 CJ NH rl By
follow ng the procedure described in Eaanptc 12A
foll owed by 12C b01 substituting
3- (4- Hrono- phenyl ) - 3{ 4- c1>i oi o- phenyl ) - p[ opi ani c aci d
for Bis-(4- cbloro-phenyl)-aeetic acid and
ammoni af ornet hyl am ne, the title conpound was 5
obtained. LM (PS-A2): R 2.64 [Mtl f 326. 'H NWR
( VEQHPYEEF b 2. 79 (313, s), 4.94, (113, bYCTB0MINSIGL
7.26-7.35 (611, n), 7.55-787 (2H, n), 7.96 (2H, br s)
gXAMPLE 41 N Met hyl -7 -bis44-(1El-pyrrol
4) -phrnyil ~cetnmde s NNH 10 By Follow ng the
procedu i s described in Exanple 40, the title conmpound
Wes obt ai ned. LCI WS (PS—A2) 142. 19 [$f+FW358 "H NMR

Hlnl i s 12 =1 F N _.% Q7 E A 108 2
(4H, d), 7. 56 (4H d, 7. 98 (4H Ia s) EXAI\/PLE 42 2 4
Chla - he 1 2- i Haacl 4 | i e fi 4 | WO
201150061363 1@0200J/ 00536 1311

2Al1- - (4-13ronoglphenyl) - 2 met hy. nn-efh ol OH Br A
sal uLi on of 2- A@ 4.5g, 2.Slnmol)

i n nnethyl am ac (6. Bl 33%)y vol u et hanol ,
25_12moi ) was tad nmom t enper at under an

Iy
By foliowing the procedure described in Example 42C tul subsiituting [2-{4-
Broma-phenyl)-2-{4-chlaro-phenyl}-ethyl]-melhyl-amina for [2-{4-Bromo-phenyl}-
5 2-(4-phsacxy-phenyl)}=thyl]-methyl-amine, Lhe hitlc compound was obixined.
LC/MS: (PS-D3) Ry 3.04 IMHH]' 370, "H NMR (Me-o;-0D) 5 2.75 (31, 5), 3.75
{2H, d), 4,38 (1H, t, 598 (45, dd), 7.12 (14, 1), 7.33-7.40 (5H, m), 7.61 (2H, d,
T.95 (2H, 5).

EXAMPLE 45
10 At = R g [-4-¥1}-phenyl]-ethyl}-methyl -ami

46A. (2-(4-Boma-pheny}-2-{4-methocy-phenyl)-sthyl]-methyl-amine

ot gt

By lollowing lhe procedure described in Fuample 42B bul substiouting
chlombenzens for enisole, the lile compound wes oblained 2z a mixture of

13 regiclsomers {za 4:1) with the cotresponding ertho-methoxy anatopun. LC/MS:
{(PS-B3) R, 3.24 (MHH] " 320.

R 1

Y T S

DERT R T T



5 atnosphere of nitrogen. After IS hours the sol vent

was renoved in voczto and the residua was purified

over flash si[irc eluting with dicbl oronmeLhano:

nmet hanol : ecetio acid: water (120:15:32) to afford

the desired conmpound as the acetic acid sall. Further

purification overa Phenonenex Shata SCXcol um el uting

wikeoosietianol f ol | owed by 2N amonia in rfé’tfdl?aﬁmfﬂ“y&k/e

the desired producL LCl,M"8: 10 (PS B3) R, 252 [M+H]®

230. 421

4F3mpheay) 2- (4chl or o- pheuy4) - dhvl 1- net hyl -mm  cl

[Tk OH ~ +3 -r e t: Alumniumchloride (278ny,

2. 087mml) was added port| onwte to as Ured solution
] QN4 Aetnorelttsh g i@l (I 60m& O.

69&nol) in 15 chI orobenzene (3ml) and the reaction

m xture stirred at roomterperature for 1

Water (2nmly“was added dropwy sa and the reagtion

m xture wa hen _pa.rtitid bet ween dic r onmet hane
(100n) . urated Nal400 Om ). ' Ehe ani c

| ayer wifis Hdried (I\/ng t g er-.and ~at ed
under Br'etfliced press The Crude pr was t hen

purified by Phenorrenx. Shorn SCX Call" mm 20
ohnBft8 4 et I8PRmaTgs wdtdio Moi-tiensi2- FdinmmbanbR-(24

ammﬂ]may p]ﬁn.:ﬂﬁetﬂi’jﬂrmi&hﬂ-iﬁmaﬁnﬁ ﬁﬂ'ldglﬁlﬂ\&eﬂ ersisE. aco

ﬁmﬂﬁ#
PCT | %,u; @gﬁ)exgﬁ:r MHE“ m'['lp“mmvp 05/ 9% ign?i

12- wfeeq"if@ a‘ﬁ@ﬁﬁﬂw ‘P’H}W PRt vig pydficd by flash
~h edtypbnarigty Plulingawa bty acelal/petroleum efierdt 9Yvo Adid the
intermediate BOC protect=d cormpound as e desired single isomer (540mg). The
product was then stirred in a saturated salution of HCL in divthy] ether (30m) for 3
10 days. Remaval of the solvent under reduced pressure afforded the e compound as
the HCI salt, LCAMS: (PS-BII R, 1.21 [T 320,

4iC ethoxv-phenyiF2-f4-{ | H- 1-4-v1)-phenyl 13- [aminn

“ }

H/

By following Lhe procedure deseribed inexample 42C bot substitoting {2-(4-

15 Bromo-pheeyl)-2-{4-chloro-phenmyl}-athyl}-metliyl-amine for [2-{4-Bromo-phenyl}-
2-(d-mathoxy-phenyl)-sthyl]-methyl-amine, the litle scompound was obtained.
LC/MS: (PS-B3) R, 2.52 [M+H]* 308, 'H NMR (Me-d3-0D} 5 2.75 {3H, 5, 3.75
(2H, dd), 3.80 (3H, 5), 4.38 (1H, ¢, 6.95 (2H, d), 7.32 (2H, d), 7.45 (2H, d}, 7.70
(ZH, d), 8.52 (ZH, ).
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A solution of [2{4 Hrono-phenyl}2 [4 chioro

pS~enyl J-et hyl ] -net hyl -am ne (6.1g, 13. 16mmol),
4-(4,4,5,5-1etramet hyl -1, 3, 2-di ox2bor ol aa
2-yl)-1Hpyrnzole (5,39, 5 27.431mol) and K3PO4
(10399, 48.00mmol) in ethanol (7.5ml), methano
(rr.sm), toluene (7,SmM) and wafer (I 1Sm) was
purged with nitrogen for 2 mnutes,
Sﬂ@??ﬁﬂmhﬂbutylphosplrlne)pallsdltnr (0) (ACIBHYIN0SIG
25mol % was clan added arf® the reaction ini.'"ture
purged with nitrogen for a finther 2 mnutes. The

m xuum was then heated to got, under nitrogen fora
period of 17 hours. Thr solvents were 10 renoved and
the res due was partitioned between ethyl acetate and
2N BEAMPLEId¥e aqueous |ayer was extracted with ethyl
acetate and the conblned oroahlc Iayers V@re washed

r edagigd pressure The crude reactlon nrxture was

purlfled by colunn chronatography (StCa), elnring

Wi t e deli-HlHA-do e -me iiavljppbessl c aci d: wat er

(90: 19 3-2) to afford the tlde 15 conpound (3. 6Q);

LCl v1S (PS- A2) 1t792.08 nin [ MtH] * . FI{A MPI.~ 43

{2~A rl nm phenv11:2:if 1El - nvrazo
amne ct J1

4\

edrfles described ip Eganples 42A
through to 42 subst i Wi ngghagyhyt-dnine for

et hyl am ne,gnestitl e conpound s obt ai ned. LAMB
BPS-a2) 8+2.11 [ M:Nf 326 'HNMt (Rte-drOD) 6 1.15 (3H,
L) , BiRonBhrfrditié (7.4inl. 1.0835diduam{chishe) wik adddd Hold Id alzdtutiof . 30

A [i@%mm? E&Dézfmﬂw%w@dgﬁ]-éé%lmmﬂsﬂm% RAMPL, E

44 4--
19r bfﬁﬁlﬁle‘aiﬂ djchlor 5910 8t O°G) wedar prvetmosahord At nifregen 3¢ azot e

feaction mixture was elloweel 1o waun to room Lemperature and hen adrred for 4

10 fzther hour, The mixiure waa potred on 1o ice and then dilnted with
dichloromethans end seturated NaHCOy solution, The organic layer was dried
(MpS0y), filteved and concentrared to efford the desired produst LS. (PS-B3)
R; 2.76 {M+H]" 306.

478, [2-(4-Bromo-phenyl)-2-{4-hydrowy-phepyhi-ethyl]-methy|-carbamic acid rart-
15 buty! ester

BOC;0 (26%mg, 1.23mmel) was edded o 1 solation of 4-[1{4-Bromo-pheny))-2-

methylaming-ethyl]-phenol (360mg, 1.18mmol) in dichloremethans (20ml), ARer

stirring al roon: temperatre for 16 hours the solverr was removed under reduced
20 pressure and lhe crade produgt was purified by ¢olumn chromatography (i),

kel L
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c N N By follomnng t he procedures descrlbed in
Exanpl es 42A through to 42C but substituting

nmet hyi ami ne for irnidazole, the title conpound was
ahraincd L Ms: 10 (PS-B3) R4 2.73 [MLI]" 349. rH
NWK (4-DVSO) 6 4,60 (I1d; t), 4.95 (2F, d). 7.32 (2H,
d, 7.42 (4H, s), 7.53-7.60 (3H, m, 7.70 (1 K, 3),
SWIRMEMUE s) . 9.0 (1H, s). EXAVPL.R 45 £CTiGRIsE@:
-4 1 hen 11 -amno } 45N 2- 4 Bromp hen 1 - be
VI-Mnc |5 By follow ng the procedure described in
Exanpl e 423 butsubstituting chionbenzene for Bi phenyl
et her and enpl oyi ng nitnbenzeae as sol vent, the W
conpound was obtai ned. LAVS: (PS-A2) Rc 234 [ Mt}it

3821 wm&mﬂmwmmmgg 0B WARARE [OCHERRANA1ML5- 164
ﬁp yﬁlﬁ henoxy phenyl) 2-
1Fprxm1 i yl} azune q " By faIIOMAng t he

proged C but substltutlng
[r)l { LR BTy b B ) Ik 3 ;17'_ - 1 ‘...'.|.L_I | hyl
am ne for 5 2 (4- pheaoxy- phenyl)-e

hyl ] - met hyl - i ned.

LG MS: (PS- "H NMet 3-00) 6
2.75 (311, | 6.98 (4H
dd), 7.12 (211, d),
7.95 (2H{ 5. EX N

f244- XV-nhenyl ] -

Psraxol-o ¥LJ hM | - et hvl | - meei hyl - am ne
A eolution of {2-(4-Bromo-phenyl)-2-(4-hydroxy-phenyl)-ethyl] -methyl-carbamic

acid teri-bukyl ester (123mg, 0.31mmol), 2-chloropyrazine (35.2me, 0.3 1mmaol) amd
K3C0 (2132, 1.54mmol) in dimethylformemide (Bml) was healed (o 100°C for
17 houwrs. Upon cooling, the sqlvent was removed under reduced pressure and [he
residus was partitiened between ethy] acetars and satureted NaHCO, solution. The

10 organic Inyer was dried (Ma50y), Altered n0d concemtmitad. The crade produst was
then trented with saturated HCL in dicthy] ether (15mi) and stirred at room
temperatime for 72 hours. The solven! was then remaved under reduced pressure
and lhe crude produez was purifed by Fhenomensx_Stmia SCX volume
chromatography eluting wilh methanol followed by 2N zmmonia in methano] to

15 uffonl the desired product (82mg). LO/MS: (PS-B3) R, 3.17 [MHH] 384,
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46A - 4 Hroma- hen 1 -2 41 -el eth 1. el | ef By
follow ng the prucedtae described in Exanple 42B but
sub ruling chlonbcnzcnec kbr enisol%the title
conmpound was obtained as a mixnre of 15 iegiei sanmecs
(cad:1.) with the correspondi ng ortho-nmet hoxy

anal ogua. LC Mo: (PS-133) R 3.24 (MrH)' 320. { 3
BYO 2005/ 061163 PG/1G62(J0-11D05J6J u2 i i s 46B.

f WAMSPRb Ny 1~2~4nmel hoxysha~i ~et hvl | - mel LPGT/ERIEHI(N5164
(941nmg, 4.399mMmmol ) was add®d ra a sol ution of

[ 2- (4- Brono- pherryl)-2-(4-

net hoxy- pheny4) -edryl]-nmethyl -amne (and its
regi oi samer) (1.38g, 4.309mmol) in 5 dichioronethane
(10m ). After stirring at roomrcnperanne for 16 hours
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ol uPReR i hy bl e R R fr FRLOTRECRERA
yi ebdrPrade-2-yiar)-gheaylglylmpsthvhpmipe b9 i amped ®=t as t he
des bbeekd JIOTgE.gPs-BH) MEL.48((EATTG 2. 'H R k2w@3mt hen

ged | . at [ 0 [ ' | qt her
?30%2*5%@-%&%2 e B R el 28 Bl Bcer
r ed (1Eed FPRSES ) 8421 oPdedd (Mh®. W conpound as the lid
salt I.CIM5: (PS-B3) R ].2I [Ml-1]" 320, 46C, J2-
4- NBEAWELE $henyD- 2- F4- (| H- nyr eaoi - 4-yl ) - phenyl 1- et hv1}
- b 1-anj no B [ te procedure
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BOC,0 (1.90g, 3.6%9mmeol) was added 1o a solution of [{(4-Bromo-phenyl-2-

methylamino-ethanol (2.00g, 2.6%mme!} in dichloromethane (20ml). After aliring

at mﬂm-lEmpEthll‘E for 16 hourg the solvent was removed under reduced pressure

and the crude product was purifed by column chromatopraphy (S10y), eluting with
13 elbyl acetaie/petroleum adher {1:4) to vield (ke desired product (2.1 g). LC/MS: (P3-

B2) R, 1.16 (h+H]" 330.
488 [2-{4-Broro-rhenyl }-2-phegoxy-ethyl]-mcthyl-amine

S gt -

Diethyl azodicarboxylate (358ul, 2.27mmol) was added dropwise bo a soiution of
20 [2<4-Bromo-phenyl)-2-hydmoxy-ethyl}-methyl-carbamic acid lert-bulyl esler
(300mg, 1,5Imemol), triphanylphosphine (596mg, 2.27mmeol) and phenol (285mg,
3.08mmol} in tetrahydrofuran {10ml) and the reaction mixture stimed al toom
temperature, under 2n stmosphere of nirogen, for 17 kours, The solvent wos (hen
removed under redacead prassura end the reaidue was partifioned between ethyl
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2. (4-mer hoxy- phenyl ) -et hyl | -not hyl -amine, the lilla

conpound was obtained. LCIMS (PS-B3) R 2.52
[ 141+H]® 308. rH NVR (Me-dy-OD) S 2.75 (314, s), 3.75

(21;, dd), 3.80 (3H, s), 4.38 (Ili, t), 6.95 (211, d),

7.32 (2H, d), 7A5 (214, d), 7.70 (214, d), 8.52

(ZI-1, a). WO 2nnsnb ts63 PCTlI GR2a04Al ac464 143 LE4r

VAXCHARSOAISBI [ 4 An m~~ 7ry~}Phcpyl }-2-[4 (| |PCHGDAKMANGY
v~Phenyl | ~t[~vl}. anine d%A 4-F

1- (4- 13r nno- phenyl ) 2- net hyl am no- ef hyl phcno( H Boron
tribrotuide (7.Sm, IAMin dichlaranethunc) was added
slowy to a solution of

[ 2- (4- Brono- Phenyl ) - 2- (4- mef hax y- pheny{)

y| | acengt gl kaogared 1aHCH0 Shwjon, Iﬂeo%m#&wﬁﬁnd&@.ﬁdm}omf hane

nekind Tﬁ‘.ﬂ::ﬁ% f . Th
&garéclﬁ%%}ndr% xt urtg&xa9 %{j&? %ﬂn\a%gﬁ?d\{g% ©
t enfBEmaPERby GHe)ehtss vahibylatroieine releuncrifl (4:2) thiield the The

n U Xipkeren s hELg BP0 gioRelediampdnd, 6/Bickvad el Gidredlinlz dinggd-aM t h

| uti T
o 3@5‘?@? HOAR ol "%‘SH"%%‘EE/&@%%“@ oblbe B ensppde
carned ths tifl Fompoune 2 thediC! prllofobr purliGHne;
( PSP}’B%DHI&K BtratH § {]Nbdhhﬂtf‘niﬁﬂ&n_grﬁpﬂﬁ eluting with methanol

car%qgm &gﬂ?;zg% tart mﬁf?&%qﬁm‘d@?ﬂl ZUE Y'%"lc : n'}é\é?gélhﬁm D

MeHEd%: 0 a soI ution of
4 Brmo phenyl }2 met hyl am ne- et hyI] pl unal
clegid hivl- penged-3-[4H Hi-piraehikde oty Hatse] R e ) Aft er
stirri ng al roomlenperatnre foe 16 hours the sol ceat
was renoved uadcr duced 20[ipliessure and the enrde
product was ptarf by col um chromat ography (Si 3x),

'

By following the procedura described in Example 42C, hut substtuting [2-(4-
Bromo-phenyl}-2-{(4-chlom-pheny()-cthyl]-methyl-amines for [2-(4-Bromo-phenyl}-
2-phendxy-ethyl]-methyl-amine, the tile compound was obteined, LC/MS: (PS-B3)

15 R;2.73 [M-FhO+H]" 200. 'HNMR (Me-d;-OD) § 2.50 (3H, 5, 2.90 (LK, dd), 3.15
{111, dd), 5.40 (L, dd), 6.85 (IH, 1), 6.90 (2H, d), 7.18 (2H, 1), 7.40 OOH, d} 7.55
(2H, 4), 793 (28, 5).
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a | 5 - ------ imiao- -- - - - X40 20051E. 9-663
PCTI CB20d f 705464 111 eiutiug with ethyl

acel atel petm eumether (L4) to yield the title
cornpound. LCIMSE (FL-A) R-i3.85 [MrHI4 406. 47C
(2-0-Br9ito-pheayi)-2-F4{pyrntia -yl vl _phegyY,1l-e h
}-methyl-aruine | NYC H5 Asolution

of [ 2- { 4Bmre- phenyL} 2- ( 4- hydr oay- pbeW] - dhyl ] - m
yIWetpMbit acid tent-bngrl esl ex (125ng, POGdiy6
2~chl onpyrazi ne (35.2ng, &731mpl) and Kj(3D) (213nm,
1.54mmol ) in dincthyl furmmmdc (8m) was healed to
100C for 17 hours- Upon cooling, the solvent was
renmoved under reduced pressure and the residue was
partitioned between ethyl acetate and sat urat edNt HCO3

sol yChiomph:ditRagdRiuarbgaiiieCi2me v wasicd i dthy( MEH4 |

fil I uctwas then

treategﬂhﬁthaﬁgﬁﬁfgﬁéﬁkﬁﬁ?lﬁﬁmggQﬁﬁf@ﬁg (1 5m) and
st i tebyleofiran GEmh 240prdecar aipespizge ol pifropasy iFhs resige  sol vent
Was mixhe wab S Wit foof @aliperaidre PED&S HiRd i Mhethe Cr ude

ro r i.fjed Pl t enomenex. Strata SCX whnrn
B W ol Sl S Pt | SRR el B et T
anmBirdpg A ek pardioned Gety o gty festateired BEECkseldtior Beuct
MLy o e kot M dicSSOUMIRS oot e |
- - - - -_ - - - . n - y =
N e et o e v e paldiaosi ilad i Y 71
sthyl zcelzre/pamroleum acher (1:9), o vigld the titls compmmd (2.30g). LOAMS:
10  [(FS-B3)R,349 [M-H" 297,

458, 2. [2-[{4-Bromo-phenyi)-{4ehl enyl)-med T;-izoindole-1.3-

Beacileact

A mixtrs of (4-Brome-phenyl)-(4-chloro-pheayl}-methanol (2.3g, 7.73mmol), N-

I3  (2-hydroxyethyl)phthalimida (1.4g, 7 I6mmol) and peza-toluenesulphonis acid
monohydrals (560mg, 2.94mmel) intoluens (S0mI) was heatzd b veflox wnder
Dean-Siark conditions for 17 hours, Upon cooling, Lhe solvent waa removed and the
residue was partitioned bebwveen ethyl acelale and wates. The organic layer was then
dried (Mg804), fillered and concentrmted. The erude product was purified ty

20  column chromaiography (Si0k), elutlng with ethyl acetare/petiolammn ather {1:4), fo
yiz[d the lide compound {L.95g), LCMS: (PS-B3) By 4.07 0o observable mass ion,

dicne -

400 W-2-f{AChlom-phenyl)-[4-(1H- - - 1
thalamic acid
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By follow ng the procedure da'aibed in Exanple 420.
but substituting [2-(4- Bntno-phenyl}-2-(4

clilam phenylrel hyl]-nethyl -anm ne for

{2- (4- Brono- phenyl ) -

2-f4- (pyrax[ n-2-yl oxy)-phenyl]-ethyl}-nmethyl am ne,

the tide conpound was obtained. LCIMs: (PSB3) Rt 2,48

[ WG 2gsasiagd * HNVR ( Me- dy- Ofa) 8 280 (3H, 5 REMGBMMESIL
3.75-3.90 (213. m). 4.50 (1%, 7.23 (3FL, d), 750
(41i, t), 7.75 (211, d), S. 12 (IRd),

8.33(1H,d), 8.42(2H,s), 9.48(10,s). MAVPLE 46 | A& h
"1-.[2 henoxy 4 LPL-ovnzol ~VI}phenvl 7-ef hYl| -am ne
48A. 72-1f4 Brono-pheL yl2 2--1wdro~ ethy]]

met hyl -carbam e acid tent butyl ester~ 10 e e BOC20
(1.90g, 8-69mMmel) wagadded to a golwtion of 1{4

- Brono- phnyl ) - 2- net am no- ei Uang# (2. 00g,

8. 69aunol ) in dichl haneg After stirring
‘at room t enperat ke r 16 hour ¢ solvent was
renoved underreJﬂH---pressne and he crude product
was purified by coly y(SIQ) el uting
with 15 ethyl acet fler (1:4) to yield
t he desired product #4PS B3) R 3.16
tN%Fﬂ+ 330 488 eri--Bnno phen) { #nh~nxr et >:

4. az d|rarb xyl al e
%ﬁ% %7 ' %ﬁé%“ﬂﬁﬁ§¥ E fion of
20 FamfﬁmEﬂﬂﬁfﬁ#ﬁm$#Wﬂﬁmﬂyunm&mewmwq%Eﬂ&ﬁwm&nrbanlc
SCI xﬂ@ﬁ@@ﬂﬂmmﬂrﬁiﬁﬂﬁgi il cory (ZBS
ri and p eno ny,
%Q‘%E@%hgégggﬁ"ﬁ%%m) and the reaction
te oerature under an
at nBSpheEst Sisils Joutar: VBRI ent was
then rennved undenw r educed plessure and the residue
wag partilioued beﬁ?ﬁ§§§ethyl 4 WD 200. 5! 06146]
PCTI Cl £ 100110054( 4 acetate and sat nraf e4 NaHCO
sol ution. The ogganic [Ayer was dri &8 (MySO™4),

H—H
Hydmzine monohydrate (159, 3.26mmol} was added 1o o solution of N-{2-[{4-
Chloro-phenyl)-[4-{1H-pymzal-4+y{l-phenyll-methory)-ethytkphthalamic zcid

10 (260mg, 0.55mmel) in methano] (6mi) and the reaction mivtnre stirred at 20°C {or
16 hours. Tlpae coaling, Lie solvent was removed under vecucead pressurs and the
crude product was purified by colinmn chrometography (8i04), elotng with
dichloromethana: methapel: acetic acid: water (90:18:3:2). Further purificaiion by
Phentmenex Sieta STX columen chiomatography, eluting with methano] faltowed

15 by 2N ammonfa in methanol, afforded the desiced praduct as the free base (120mg).
LC/MS: (FL-A) R 2.07 [M-NH;CHCHO+H]” 267, 'H NMR. (Me-d5-0D) 5 2.85
(2EL 8, 3.55 (2H, 1), 5.45 (1H, 5}, 7.35-7.40 (61, m), 7.58 (21L d), 7.95 (21, 5).
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chr omat ography (SiOl), elntingw th ethyl
acelaielpeljleumether (1:9) to yield the
i nt ermedi ate HOC protected conpound, which was then
stirred is a saturated 5 solution of HCl in diethyl
ether (20m) for 24 hours. Rnno sl of the sol vent
under reduced prnsurc afforded the title conpound as
the I-1Cl sail Furtherpurii-ication by
PHEAHUFENEX _S7am SCX col unm chr omat ogr aphy PCEGBIMiGHs
Vith methanol followed by"*2N amonia in net hano
af forded the dcaired product as the free base (94ng).
L MsS: (PS-133) R 4.04 [ MtH 406. 10
49Chi er hvl - F- el zenoxv2-[ 4d1H pyrazal -4-yl): phenyl)-ath
vi}-nn~ne 3 I ~ O Sy follow ng the ptoccduw
desggilame spn Exanpl e 42C, but suhstituring (2-(4-

Br ono- phenyl) 2 CA chi ore- pbegyD—ethyI] nmet hyl - am ne
f or &g 1C ke ; > H-pyrazole

2- phendxy ethyl] netlg I-an1ne t he tstle conpound was
obt ai ned. LC/ Ms: (PS-'§§]&§\5[?2.73 [ M PhOtH © 200. tH
NVR (Me-dj.OD) S 2.50 (311, s), 2.96 (Sif, dd), 3.15
(111, dd), 5.40 (1(4, dd)i 16,95 (1 H t), 6.90 (2H,

d), 7.18 (211, t), 7.40 (4H d), 7.55 (2H, d), 7.93

(21, s). M—~L 49 2- 4 - 112 1 nl -mo eih lam 20
44A[4 Br omahem | | 4- ebSor o s, r~etl,eaol n HO01 1l

W Qi 2f0viirl theGrookdind JRGTHeOR FREHN &tﬂmﬁsﬁltﬁng]meﬂﬁfﬂﬂilmﬂ

5  [or pyrralidine, the title compound wes oblzined LO/MS: (PS-A2) R, 2.25 meH]
166. "H NMR (Me-d»-0D) B 1.83-1 35 (2H, m), 1.55-2.00 {2H, m), 2.4-2.5 (28,
), 2.88-2.97 (2H, m), 3.02 (ZH, dd), 3.52-2.61 (2H, m), 1.02 (1H, 1), 7.25 (4, q),

7.32 (2H, d), 7.55 (28, &), 841 (2L 9).

10

! )
By following (he procedure deseribed in Example B but substibrting methylamine J
for pyrolidine, the btle compound was cbiained. LCAMS: (PS-A2) R, 2.18 [M+H]' '
352. 'H NMR (Me-dy-0D) 62,12-2.25 {2H, m), 3.00 (28, £, 3.85-3.94 (SH, m),
15 4,05-4.17 (2H, m), 7.18 (2H, &, 7.19 (48, 5), 7.45 {2H, ), 7.83 (2H, 3).

Mathyl- {3-naphthelen-2-¥|-3«[4-{ | H-pyrazol-4-vI]-phenvil-propyl}-aming



4- Chl or ophenyl magnesl um brom de (12.97ml, | M sol ution
in diethyl ether) was added slowy ma solatinn of

4- br onobenzal dehyde (2. Dg. 10.81mmol) in

tet nhydrofuran (25ml) at (YC. under an atnmasphero of
nitrogen. The !cachou m xture was allowed to v6 arm
to roomtenperature and was sliced For 17 hours. 5
VAHEIN8HEY) was t hen added and t he sol ventPOR&ESzW-EHDEEd
under reduced pressuze. nd¥ resfduc eves then
partitioned betwceu ethyl acetate and IN HCO sol udom
Tile organic. layer was washed with brim dried
(MgS™M), filtered and concentrated. The crude product
was then pw fisd by col um chromat ography (SO,
eluting with ethyl acil-relperraleern1ocher (1r9), to
yield the dde conmpound™{3 . LG Ms: 10 CPS B3) Rt
3A9 [MH = 297. 49B. 2- 24 no- hen 4-chl cn - ci 1
i saindole-i - dione A m xjptye of

(4- Brono- phcnyi ) - (4- chl ar ofFpheuyl ) - net haao] (2. 3g,
7.73mmol ). N 15 (2- hydwxyedtyi ) phthalim de (1.4qg,
7.36mmol ) and pai w-t ol uenéd8u] phonic acid noaohydrale

R L (gt ey Yot i TR
codﬁl &gﬁ?ﬁm ggF%E BV%EL?%ﬂE%%ﬂmﬁﬁHHPH?' thedite que was

par TRPPEh e ﬂb@mb@ﬁ‘h@t B§A2 R 2 RaIHATEZ WE NBIR (MEhp
gaIm &C2.5 YRS MG F'ﬁ Wiﬂ@iﬂﬁc})@ﬂ {T}L tﬂu-e:%&a”d

ggrﬁﬁnﬁﬂﬁ?ﬁ%ﬁﬁﬁgﬁﬁ%ﬁﬁi Fl% 3)7" Zé‘r%n Pﬁg with ethyl

aasnreJpehnl el an ether (1:4), to vyield the tide
coﬁ@ggﬁﬁgéﬁ.SSQ) LCIMS: (PS-U3) Rt 4.07 no observable
'.. 1 (A9C, :

cxWﬁmgtbyll- ohthalan1c aC|d WO 20ChDGl46]

PCTI GBEON 0- 9A64 rds I By follow ng theprocedtre
descri bed in Exanpl e but substituting [2-(4-
13cono- pheuyl ) - 2- (4-chl - yl)-ethyl] nethyl-nine

for 2-{2-f(9-Bmo-

10 B
By foltowing Lhe procedure described in Example § tut substituting 4-
ehlorophenylmagnesiton bromide for 4-MNN-dimethyTianilinemagnesivr bromide,
Ihe title compound was obtained, LCAMS: (PS-A2) B, 1.55 [M+H]"335, 'HNMR
(Wle-d>-0D) § 2.46-2.60 (2H, m), 2.69 (IEL 5), 2.95 (2H. 13, 3.27 (611, 5), 4.25 (H,
15 ), 7.45 (4, d), 7.60-7,72 (6H, m), 8.50 (28, 5).

EXAMPLE 54
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pheayl]{4 cItIoro henyl) uneLhnny-

hyl ] -i soi adol ol , 3~i oae, ne title conpoand a was
obt ai ned. LCI MB: (FS-A) R 2.85 (MH"' 474. 4917,
2-3L4- Cul | om phenyl ) -[ 4- (1H pyrazal - 1-nhenvl ]

met hoxv}-et ylamae o | | | ' Hydrazi ne wanobydrate
(1590, 3.28mmp]) was added | oo solution of N (2-[(4-
Chl or o- phenyl ) -[4(I I N- pyr axal - 4- Yl J- Phenyl ] - met hoxy] - e
| Y 30BN au3ic acid ]o (26Dng, 0. 55mol BETIGREE S
(6ém) and die teactlonn1xdﬂﬂshard at SoC for 16 hours.
Upon cooling, the solvent was renoved under reduced
pressure and the crude product was purified by

coi tunn chromat ography (Si @), eluting with

di chl aronet hano: taethaaol : acetic acid- watur
(90:16:3:2). Further 1 | un by Pbenanmenex SLram SCR
col unnthr omat ogr aphy, Ryi t h nmet hanal fol | owed
15 by 2N ammoni a in netha af ordcd the dented
product as the free base Onmg). LOVS: (FL -A) R
2.07 [MN -la.Cl 1zCHO+H] ' | 267. '"H NMR (Il de-d3-0D) S
2.85 (2FI, t], 3.55 (2H, , 5.45 (111, s), 7.33-7A0
(6H, m, 7.58 (zft d], 798 (214, s). ~VO Y0051061d63

FUﬁﬁﬂuﬁﬂM&*ch&EﬁM@ﬂa&H I d—l 4-C ra- ]
te rol e wi.ng the
proceéllhlljﬂme:'r “mﬂ&ﬁmu’gﬁkgﬁﬁF% “?ﬁﬁgﬁﬁw§%§£9

et (AR SSEORAS B5AA) 1ha.05 PRETTEII0)E NoBkpohd was
th@D yeetlin-d 00 ), 6 PEEA2), 2@0-3%[:2;%:-{1 92'de 83}6((@52}1,'6 NM R

%‘%ﬂ?%fn? T%ﬂfﬁﬁég?% 2|—| m, 3.02 (2H, |_Lold;ﬁ,

352 3.61 (2H w), 4.02 (111, t), 7.25 (4H q), 7.32
(2+1E,~’&H¥?L§f155 (2H d), |_41 (211, s). EM\LE S| 10
f3- A ' 114 _

10 PFaollowing the procedure of Bxample 1 bir using 4-(4-Chloro-pheny-4-{4-(4,4,3, 5-
tetramelbyl-{2,3,2}dioxebarolan-2-yt)-phenyl)-piperidine insiead of 4-(4,4,5,5-
tetremeibyl-1,3,2-dioxeborolin-2-y1)-1H-pymzole and ¢-hroma-1H-pyrazole-3-
carbonilrile instead of 2-{4-chlomphenyl)-2-phenylethylamine hydrachiorido gave
Ihe Litie compound, LC/MS: (PS-A2) By 2,22 [MAH]' 363, "H NMR (Me-dh-0D) §

15 2.52-2.70 (48, m), 3.10-3.20 (4H, m), 7.25 (8, ¢), 7.37 (2H, d), 7.58 (2H d), 8.02
(1H, 8).

EXAMPLE 36
3{4-Phenoxy-pheayly.3-[4-{ | H-pyrazol-d-vD-phenvl]-propylamine

B o= | e e=ftoremar
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By follow ng the procedure dcscribed in Exan'pl-é- 8- -but- -

substituting nmethylamne for pytrolidinc, the title
compound was obtained. LCIMB: (PS-A2) 1~ 2.18 [ M+H] +
352. t HNWR (Medt-OD) 6 2,12-2.25 (2H, m, 3.00 (2H,
t), 3.85-3.98 (SH, m, 15 4.05-4.17 (2H, m, 7.1 S
(2H, d), 7.19 (411, s), 7.45 {211, d), 7.83 (2H. s).
EXIOVIORE6 561 Vet hyl - (3-naphlhai an PCT/GB2004005464
22_VL3-[4{1 fipymo(-4-vl1- ¥ Wil geonM }-aning WO
2005A061J63 PCrl G820041Wi64 150 By fol | owi ng the
procedure deacnbed in Exanple 8 but suhsdluting 4

ebl or ophenyl magnesi nm brom de for 2-npht hyl nognesi um

brom de, the W ronpound was aba3iued. LCIMs: (P5-A2)

R, 226 F7vS-rl-1]" 34@7/1’ MR (Me-dj 5 OD) S
2.57-2.70 (2H, ui) 0 mg), 2.90-3.10 (211.
ot), 4.32 (SI-1, t), 7.40-7,592 (5H, rn), 7.70 (2H,
m. 710-7.90 (4H, m, 8.70 4, s). X AWPLE 53

i methyl f4 ngtbrlan no-1144 | H pvraat4-yl)- eavl]
paapY}-nhe amne 10 By fol iing the procedure
descrl bed i a&xarrpl e 8 but stifistituting 4-

ehl gy msmmmm 4-
for |rre%q%€ e3|humbrom e, the title
corrpo?ﬁﬁ S s propigeand \j | {

335methyiqide for md@,ﬂl@ma C@r@unﬂ@ﬂuﬂubﬁﬂmq.uﬂﬁw S-ﬂ} &9 ( 3H,
S) % 2. {%Hf%fhiad. bl iR &Zd&&%ﬁ 2.38h: 4 f:g%ﬁg gHE":L

et e b 2 o o oo

oV r ([Ak.ah, -7 157 el drkh RSB JHMEhY] -ami i w - ---- - -
---------------- 3vO 20051061. 163 PCTI f B200JI Ot 15J6J
| HpBwifigidzow ng t he pntodum described is Esmiple S

but substitul.t ng4-
« [{4-Chlore-phenvl-J4-{ | H-pyrazol-4- nyll-methyl} -piperazine

heVS)
q

10 ] H"
By following the procedure deserbed fn Example 1 bug substibuing 2-(4-
chlorophenyl)-2-phenyielhylamine hydrochioride for 1-(4,4-dichlore-benzhydry[}-
piperazine gave the titls compound. LOMS; (PS-B3) R, 2.82 [M-H]* 35127. 'H
NMR (Me~/1-0D) & 3.0-2.25 (4K, m), 3.45-3.65 (4t m), 5.05-5.25 (1H, br s),

15 7.40-7.50 (2H, d), 7.65-7.83 (GH, m), 8.45 (25, 5).

EXAMPLE 58

-Methvi-1- nyl- ~pymzol-d-vl -ieelthyl])-[1.4diazepans
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LETE L NSl oLl (LIS s 4 T T I tnd MR L - 1 A P

TR Py e i LAl Bt At 8 s e e



_____ - -- e e e e e amaanE—1

4-f | npsopheayl nagnesi um brom de, the title conpound
was obtained. LA Ms: (PS-A2) P, 2.05 [ A4+H?310. uH
NML Me-d4 5 OD) ,S 2.40-2.55 (21-1, d), 2.70 (3H, s),
2.40.3.0 (2g m, 4,12 (1H t), 7.05 (214, t),
7.32-7.40 (4R, m,1.63 (21, d), 8.33 (2H, s). 55 CAB
4-‘$ 4- E4- r 4=Chi osv- phcavl ) - pi pedga-

- AR EPRERYI | -1 H pynml e-3-yrbonM e A O | PCTAGgzAg SIS
Fol | owi ng the procedure of 518xan‘p| e 1 bur using

4- (4Chl onphsnyl )4f4-(4.4,5,5

tei ramel byl1(1, 3, 2] di oxabor ol an-2-yl)-phenyl]-pi peridin
e insl=d of 4-(4,45,5-

nt ronet h$- 1, 3, 2- di oxahorol nt-2_yl)-I H pyrazol e and

4- bronmoiH- pyrazol e-3- car bu@ri l e Steed of

2- (4-chl onphenyl ) - 2- phI el hyll am ae hydrochl ori de

gave the |like conmpound" T (PS-A2) R 2.22

[ MF13+363, uH NVR Me-J3-@®)y 6 15 2.52-2.70 (4d, m,

3.1 U3.20 (4H, m, 7.25 H4H, s), 7.37 (2H, d), 7.58

(2H, d), 8.02 (114, 8). »WU56 4P n 1 3 IH Iv I-I

lam(na 9 wo 2005rn61J63 P§li cBaaoun 15164 t32 01" {

By fol] ow t he edure descrjbed in Exanple 8 but

o bR PR P B A L PRSP S0 0% 1- ph -

enytitreghans)-2phenylethilumncchydiochioidt iyl [piciterodigiemanaat]i a Br a ;

ti demeRdN QUiehoWade ' o (PSS 1 29 :

(Wl 5,370, 32 }éﬁ@lﬁl\/gﬁ{ i e%}*‘”gﬁ%"ﬁ%‘“@ .szgM%zH, |

n) 5-335% 285BI 4718, "HNMR (Me-d3-0D) 52.25-2.60 (2H, br m), :
3.00 (3K, 5), 3.40-4.18 (8K, br r), 5.78 (11, ), 7.40-7.48 (1H, m), 7.45-7.55 (21, |
1), 7.75-7.30 (2H, d), 7.82-7.98 (4H, m), .32 (2H, s\.

10

(I Meed Chem, 2004,47,3924-3926)

—

To a solulion of 1 {4-Bromo-pheny])}-3-chlom-propan-1-ona {1z, 4.04mmol) in
ietrelydrofiran {9ml) end water (0.58mi) was added sodium borohydrids (0.[6g,

15 4.28mmel) The reaction mixture was stired at room temperatrre for 2 hours,
quenched witl: careful pddition of water end extracted with ethyl acefats. The
organic layers were separated, dried (MgB80y), filtered mmd concentrated to afford
the title compound, which was usad in the next step wiibour Ruther purifisation,
LCMS: (PS-A2) Ry 3.07 [M+E]" No Iealzation.

£l ATedL dnmoar

A i, =

)} B. [3-{4-Bromo-phenyly-3-{3-chi heno: {]-chloride

i b | LT [N L

ALk ol . i AR o ot 4



4,03-4.10 (114, t), 6.94.7.0 (49 d), 7.08-7.14 (1H,
t), 730.7.34 (SFI, m, 7.55-7.58 (213, d), 7,90-7.97
(2x, br s), 8.54-3.60 (IH hr s). a
11 C4~' hl org- phen~I| -i 4-11H o~raw ~- vl | Jeheny_I]
_nmc~hvl} _~~ 10 By Foll ow ng the procedure described in
Exanpl e | buc strbsliftdag 2-(4-
c YOWEIRERAY | ) - 2- phenyl et hyI am ne hydr ochl JtGTE@zfgp6s
1- (4, 4' - di chor c- benr hy&71)* pi perazne gave the title
cc mpotnd. LC/MS (PS-B3) RL 2.82 [MFIr 351.27. rH
NM & (Meld-OD) 6 3.0-3.25 (41i, m, 3.45-3.65 (41-1,
m, 5.05-5.25 (11-1, br s), 15 7.40-750 (2H, d),
7.65-7.S3 (6H, m, 8AS (2H s) EXAI\/PLE 58 | A3e -0
[ phpayt - f 4- ( tHR 2 SEDJ -
mhenvl | -rnel hyl ]} -r 1. 41d|azen WO 204)5/061463
PCTI GB2004100s M N_I1. | r wi ng the
procedure descwi-bed in Exanpl e 1 sabstitu fng 2
(4 cbl onphenyl ) - 2- phenyl et 6yl am ng¢ hydroebl oride ft
ng chlorodlphcnylnelh

sEHgrpRhgnol s reclan s I W‘dﬂ@'@iﬂtﬂa@rld@ gave the
tltfumwdugrm@tuadiumlsﬁbwfﬁlﬂﬁmlﬁ@&ﬂﬂﬁhﬁge Rlo SRndo I—{;.m,(%? 18.
1H1!-}!},/'3; H br , 3.00 (3H,
s), “Q%Bﬁ"%{‘% \E“g‘rﬁ%g‘g‘?%“%hs ), 7.40-7.48 (11H,

7 __ 7 50 2H d . (.82-7.98

(3- (3 ChI ar phenoxY) 3 [

H
f1H Mh21-0Y_ a oJ~vL"gﬁ§’- ~10 594, 1
(4_Brorao- ph chl oro~~a |

A solation of Z!-(d—Bmmn-phe.nyl}-3~ﬁfmemphennxy}-pmpﬂ]—chlnridﬂ n31%
methylamine in ethanol (4ml) was heated in & CEM microwave at 100°C for
Adminutes using S0W power. Solvenr was removed an! the erude product was

10 purified over Fhenomenex Stratz SCX ion exchange column eluting with methanol
foilowed by 2N ammoniz in methane!, The product wes pugficd by column
chromatogmphy (8i0y), ¢luling with dichlerornethane fo dichloromethans:
melhanol: acetic acid: water (90:18:3:2) using the 3P4 bictage io afford the e
compound. LC/MS: (PS-B)) R, 3.42 [M+H]" 356.19.

15 59D, [3-{3-Chloro-phenexyy-3-[4-1H- ~+y!}-phenyl]-propyl}-metbyl-

- m\OﬂéwH\ B w\(j/oé\/ﬂx

[3-(4-Bremo-phenyl}3-(3-chloro-phepoxy)-propylj-m elhvyl-amine was reacted with
4-(4,4,5,3-terramethyl-1,3 2-dioxaborelen-2- v 1H-pyrazole following the

AR e oo el
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(13MCcd_C4em 2004, 47,3924-3926) f a ~rn a or To a
sal uti oa of Z{4-Brano-phenyl} 3-ch[am propan-|-ono (I
v, 4.04mmvol} in tattahydxofuran (9m) and wafer
(058m ) was added sodi um borohydride (0- 6g, IL 15
4.28mmo1l). The reaction m xture was stirred at
roontenperanire for 2 [ours, quenched w 0: careful
addition ofvrster and extracted with ethyl acetata_
THEO WHRed c | ayers were separated, dried ¢OWGEEAMI05 54
6ltcred ~nd concentrated t¥ afford the tide conpound,
whi ch was used’in The next step w thour
fwtherpurifieation. LCIM, (PS-A2) R 3.07 [ MFH3' No
l oni zation 20 $9B. 134

Brono-t heory} 3-f 3- chIoSaphenokannnI] ~hlori e WO

3 O o ao o e oML Bl hupob LMD heﬁﬁﬁ?%i
or oo ReR [‘*WF%W%%&Q&F%&E&* IR
xanﬁﬂ%(ﬂﬂ%, 3t16-3GR (21, mh 6.44-5.47 @HOomnHENR. 28 (Ihi)chse-avss used
2;}? o6 (S &P 7. mpgﬁ, t:h BE-SE SR 7 sTh R ECR, o 9C
ona herrvi-
ehennry pnRvli|-neltrvi:Rmne p 0 F3 W A

solutlon of 3 (4%$mm- phonyl)
3(SE¥#¥E%§§%eaoxy}propyl]chIorlde in 3345 nethyl em nc
' . ~| 4 heat ed i. '

i : .. = &
andgﬁme,mnadﬂ.mﬁmdmg,ﬁgﬂﬁql ngd over Phenonenex
Shata_SCX i on exchange colum eluting with nethano

foll owed by 2N amoni a i n net hanol§ The product was
pnd&ed by col um chronatography SiOeluting with

) mel hazrol :
ng t he SP4 bi ot aga

10 To a solution of &-Chloro-nicotmonitrife (0.2y, 1.49mmol) and 3-methyl-1-trityl-
1H-pyrazale-4-borprie actd* (0.5, 1.36mmol) in ethylene glycol dimethyt cthar
{3mD), wos added sodium esrbonatc (0.36g, 7.39mmol) in water (1,5ml). The
reaction mixtiore wes degassed wilh nitrogen be fore 2ddition of
tetrakis{triphenylphosphine)palladiug (0] and ihen heated in a CEM microwave al

15 135°C for 30mimates (50W power). Reaction partitioned between warer and ethyl ]
acstate, aquoons basiffed with 2N WaQH, orgenic extracts were combinad, doed i
(Mg50y) ond solvent removed, Crude product suspendsd in small volume of
methanol, whits precipitate filtered 10 afford the fitls compound {0.32g, 53% yield), :
LCAVES: (P5-A2) By 4.52 (M+H]" 42724,

3 4 kel

20 * This sterting material can be made by the mathad deseribad in EPI382509A4 L h

60B.

methanone

Lt Haairas e ow
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conmpound- LGVS: (PS-B3) Rr 3,42 [M+l|If 356.19. 15
59PL3- (3Chl ar o- phenoxy)j-f4-L4-er}-ghe amne r r
[ 3- (4- Bromamphenyl } 3- ( 3- chkzo- pheua) q)

Fopyl | - mel hyl -am ne was reae{ed with
4-(4,4,5,5-teuanet hyJl, 3, 2-di oxaborol en-2-y1>. 1 H
pyrazole followng the w-t 2005 061463 PCT/ C. axod nn5
ABYD PEBMMEY ocedur e set out in Exanple 1 t®icRaniimes:
drl e conpound. LCIMS: (PS!%3) R 2.80 [MH' 34216.
IH NVR (Me-d1-OD) 3 2.19-2.30 (1 H m, 2.3U-2.45 (1H,
m, 2.7 (311, s), 3.10-328 (2H, m, 5A0-5.47 ([H,
nx), 6,80-6,88 (1Hd), 6.88-6.94 (111, d), 6.96 (IH,
a), 7.15-7,20 (1H, t), 7,38-7.45 (2FL d), 7.57.7.65
(21d, d), 738 5 (2FL s). EXA 60 Met hyl - (2-phe

W - [6-Cl H pvtaaal -iivl}nyndin 3k| hull _em na OA
6-(3-Methyl-) -hitylgl Hpyr aan 4vl ).- ni cot noni Wc SOH
-X -r 10Toaso|ut . [ '

aC| d+ (0OSg, 1. ._ I n ethyl ‘gyycol di et hyl
ether (3nl), was ed sodi u Pbbnat e (0. 364,
7.39mol) in vva (Fy5m). T r tion m xttnc was

degassed with ni ngchbef ore ad [

t eMSﬁﬁﬁcﬁliuﬂ mlim&min w then
a@d L ro 35C for 39m nutea
”‘8&@"5 ﬁ%ﬁgﬁ?ﬁ BEVHESRRREREFCHIY et hyl
ace‘ttf‘%illuéc (L&A mpak lM@dﬁmﬂMNhaeﬂsqnmtgrammumﬂhact S
ST e o Langhist, %rﬁu&(&ﬁ%huﬁ&% :S%lélﬁgigzﬁﬁﬂ%ved

vol une hanol

o SRR kP BRI B L S ediesg P rage e oo
(0. smjgg:nhmmwéhu}mlad wilh ethyl aueta:: Organic extrecls were -

combined, dried (MgB0s), solvent removed and residue pusified by eclumn
chromatagraphy (8105}, eluting with petrol (0 ethy! nectale: petrolenm sther (15:95)

10 lo yicld the tide cowpound (0.49mg, 77% yield). LC/MS: ($-A2) Ry 4.45 M
340,30, 542.28.

15 o-Betyllithium (0.47ml, 0.76mmol, |.6M in Hexanes) was added dropwise ta a
soletion of {R) (Diphenyl-phosphinoylmeihyl}methyl-(! -phenyl-ethyl)-amine *
{0.{8g, 0.5 Lmmol) in dry tetrabhydrofuran (9ml) 81 ~15°C. After 15minutes 2

goletion of (4-Chlora-phenyl)-[6-(3-methyl- I-tcityl- { H-pyrazol-4-yl)-pyridin-3-y1]-
meth=none {0.{4g, 0.25mmol) in tetrahydrofieran (0.9ml) was added and the
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LC(Ms: (PS-A2) i 4.52 (MrHf 42724. 20 This starting
material cm be nade by the nethod descri bed
i nEPI 382603AI 60B. -nmethyl netharwne wo 20051(16 ta63
PCCl GB2004NInt164 156 | H To a solution of
6- (3- Mezhyl -1 -tntyl-[ H pyxawl -4-yl)-aica[inonitrile(O,
59, LI7mmol) in dry tetrehydrofurea (4nml) was added
4- cbl or obenze enagaesiun1 brom de (1.52m, 1.52mol,
] W2l | et her), t' ke maction mi xture RSB EY
5 render nittogen for 16hdtrs. The rem Lim way
guenched to below pH 2 by the addition of 2WHGC and
stirred for Moor. Then adjusted to pll 8 with
sal zral ed sodiunbi carl whate and extracted wi | het hyl
acetate. Organic extrscls were commued, dried
( lvgﬁﬁmam mistblowenitneEREVRthe i@ S L5 bFir RemBy ic 0l UMM
chr g ) ol 1o ethyl
nuc pet roT“((eum ezrﬁ r@J#J“ Wéﬂdl MPE e titl e
conperd Wuﬂ#ﬂ-j%ftmmﬂmmﬂamﬂ4 45
[ryﬁaﬁaﬁﬁ;ﬁﬁgzea}]ﬁ@ﬂ & | hvl 11[ﬂ’?'iﬁlmhl H p} rILGBQ’l‘mﬂ&ﬂt?plmmm'A

e -~ -nmel hvl-i-a tvl - ptraaQ ~ vil pyriA~z
-r12- LILﬂ?’rnelhrl- [] nheny| el 1wj ~arnine -1d o 15

T B e P SR B SR ) v

(D piersis YR InIBIAlAet hyl ) met hy[ - (I - phenyl - et hyl ) - am
ir (0 189, OSImmI) in dry Ietrahydrof rran (9mM)
v LY e 145 “_ T + d 1

mst hanone (014g,
was added and the &
157

16 To asclution of [2-{4-Chicro-phenyl)-2-[6-(3-methyl- 1 -trityl-1H-pyrezol-4-v1)-
pyrdin-3-yI]-vinyl] -mathyl-(1-phenyl-ethy])-pmise in cthunol wes edded
palladium, 10 wt. % on ectivaled carbon 2nd the reaction mixture was subjected to a
hydrogen atmosphers for 17hours, The mixture was filtered through Celite®, the
mother liquor vwas concentrated, the residus was purified by column

15 chromatograply (Si0:), eluting with dichloromethane; methanol; acetic acid: wetsr
(240:20:3:2) w dichtoromethang: methanol: scetic acid: water (90:18:3:2) (o afford
the tide compound, LCAMVS: (PS-A2) By 1.59 [M+H]" 293.12. "TH NMR (Me-dh-
0D) & 2,35 (I, 5), 2.40 (3H, 5), 3.25 (2H, s, 4.15-4.20 {1H, D), 7.10-7.18 (1H, m),
725 (4H, m), 7.45 (113, d), 7.67 (1H, dd), 7.80 (1L}, 5), 8.38 (11, s).
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reaction m xture was stirred for afurOrer 30m nrdes
at--1BC before warm ng to roonl enperautre over |heur.
The reaction m xture was quenched with water,
extracted wth diethyl ether, organic extracts were
conbi ned, dried (MgJSX) and concentrated to afford
Lhe idl e compound, which was used in [be next Step
WYWhBEsHE further purifiralion. " This StROTIABAYIH5IG
marerlal car be made by tH& method d ascribed in
Tetrahedron Asymmetry, 2003, 14, 1309-1316, OD. Me 1-

2 hen -2- fi- 1H 41 - d -3vL 10 To asol ati on of
[ 2-{4Chl ot 0-p}teuyl)-2-L6-(3-nethyl-Il-trLtyl-I1H pyrexo
i-4 yr)-

-ethyl)-em Ar in
% on acti vat ed
S subjected to a

The m xture was

not ber |iquor was
concentrated, the rreS| due vvas pudFwd by col um 15

C koﬁmt'@gpfdﬂﬁﬁyun(ﬂhmﬂ' calpgipopap- Lt 6-5el ﬁé-‘hmapibmdt hene;
et fiadadls (1.85016.8mae Gk dindely@dnmaridd@ s:apw%h&)m

di c%&&?g}at baqll9 m%n%@g}ﬁy C aCJHE wat er §90 11: 3

% S9erg sriAne O IMESOW), BlteRBonceNtaed S puilied By @8BS (3G ) |
2. AQrdeRibdrr$ YSi0R oREnd Ak emino: dlaldBmAnB006kLE. 1),

7.10- 8 1

! 0Ll %@ Bebie e T %“fﬁé ek 5.
EXAMPME: B3-BRL 118 [W'fﬂjﬂbtl%éﬂﬂtiy 11

i M daxoi -1 -vl -arouvl|-nhenvl]-IHvyrazok { 61A ]

( 4 Bvmmis-syuiendodtérial wlakahdde byt thonmafoa Aaedbbf in BAnp334.061463
PCTI 0820019115164 Lad { HO HO or Or A sol uti on of

pyndi a- 3-yl ] -vinyl |l -nmethy]-(1-phe
et hanol was addewst d adi ungo
carbon and theze3g fonm Xms

maul) and i mdaapl e (1, 239, SOBm/vol) in

di nct hyl f onnar ni de ( ) %ﬁ@t 100C
Hié\)
I By

Chlorobenzens (Smi) was reacted with | {4-Brome-phenyl}-3-imidazal-L-yl-

propen-L-ol {0.41mg, |.46mmol) {ollowing the procedure set oul in Example 428

to give the title compennd (0.37g, §7%yield). LOMS: (P5-A2) R, 2.40 [M+H]"
15 37516, 377.17. '

. 4-14-]1-
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for 18hrs thenparrlltlonedbetmeen mater and ethyl
acetate. The organic extract 5 were conbi ned, dried
(MgS04). filtered, concentrated and purified by colum
chromat ography (310:), eliding w thnehinoi:

di chl oronerlnne (2.98) to net aael! dicMronet haae
(6:94) to afford the title conmpound (0, 75g. 44%
yield), LCIMs: (PS-B3) Rr 2.48 [ MH +281. 14. 253. 11.
THY®28¥0aKEI ng materi al can_be made by the HBGRIWINLHA
described in Exanple 43A. ™10 5117.1 L3

(4- Hhr gphenyl ) -3-r4-clil oro-pheny] Zpnovi 7-1 H i m daw e
tier~i H If° ~ ~1 Chlorebenzene (Snl) was reacted
w | h 1-(4-Brono-phenyl)-3-imdaaoL-L-yl- propan d-oi
(0:4Ing, 1. 46nnu|) follomﬁng the procedure set out in

gxa p K¥ wﬂﬁgﬁﬂ ﬁﬁﬂ@ﬂﬂﬁﬁ e (dd with
I el

115+h '=i’tr*1”7"“11"6173?(CF @%@ﬁﬁ%ﬂ%‘%ﬂ 3C -1

~0| prbeeshirs 3t aunip Enayplerlgmpitd the tl.ﬂa mm.pcru.nd_ LC/MS: (PS-A2) I, 2.21

~~o y m _____ -
bR B S R e i .

i ( BT HLERT . TREHF) TR Q‘I‘elﬂﬁ-ﬁéﬁif ) 7-90-8.00 (2H, d)-

Propyl]-11f-imdezolc wag tended with

4(4EEéEEEE£ﬂnnethyl 1, 3, 2- di oxahoralLm 2-yI

set out in

SO ECING:  ( PS- A2)
(MBapdd- OD) S 2.55-2. 70

(2 . .10 (2H, in), 7.05
(1H : m, 7.65 (11 s), 7.96.8,40
(2H, d)_ EAA f3-1 «f&| -i-u hen-oxy--
ogyl)-' PkaA -1H 2_ 52

| -[3- C48xa~r ~u3: 1~3-nhcnoxv- gyf]-Ill-imdawie H

ao N N

10 Phenol was reacied with |-{4-Bromo-phenyl)-3-imidazel-1-¥l-propan-1-ol"
following the procedure sel out In Example 48B ip give the Hle compound.
LC/MASE: (PE-AZY R, 2,30 e+H]" 357.26, 352.27.

*This starting malerial can be made by the method deseriled In Example 47A.

628, 4-[4-{3-Tmi I- ) -y1-1-phepoxy- -TH-

@f‘g;@ﬁ Cr?f’

f

15 H "
1-[3-{4-Broma-pbeny]}-3-phenoxy-propyl]-1H-imidazole was reacted wilh 4-

44,5, 5-tatramethyl-1,3,2-dioxeborolan-2-yi)-1H-pyrazols following the procedurs

sct out in Example | to give the title compound. LCAMS: (PS-A2) R, 2.05 [M+H]

34530, "H NMR (Me-&-0D) § 2.30-2.55 (2H, m), 4.25-445 (2H, m), 5.10-5.15

—rakaaq
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sr 10 $henal wasreactedw th

1- (4- Brono- pheayl)-3-i mdezal-| -yl -propan-I|-o0l
followi ng the procedure set out in Exanple 49B to give
the fide compound LCIMS: (PS-A2) Rt 2.30 [M+H *
357.26, 359.27. *This sfntng material can be nade by
the nmst hod descri bed in Exanple 471E

6 26 Yo8LIM dawl - | - vI | - nhenoxv nnov F?~bem AcTiGiaoovinaan |
e O NNI15 H

1- [ 3- (4pr ono- phenyl ) - 3- phenoxy- propyi] 1H i m daZol e was
reacted with 4- (4,4,5,5-terramai hyl I, 3, 2-di oxeborol an
2-34)-1H pYcexnla following tits procedure sct out in
Exanple Ito give the title conmpou d. LC MS: (PS-A2) Rr

f480-6.003% 39; 7. 1okl B, ﬁ%@ﬁ%@ p%}fs%p; 95bad 21- 1,

61- 16] 160
PCT‘?&%‘%@E??R%@J%&% ’12‘)’55(2% $0 6J0 (3H, ), 7.10
7.15-7.20 (21d. t). 7.25 (11-L 7.35-7.40
(2&%55760&21 Ld§ 765§1K s)S}7 95 (2H,
it cal 1) Ph5RY
E%i&ég%?%ﬁ%ﬁhﬁ4ﬁﬁﬁﬁéwﬁ$ﬂm_ Igmﬂt%e procggure

descri bed in Exanplo 18 ubstituting chi or obenzeue
for phenol w ng nitrobc t he solven5 the Olle
conpound was obtained. LC  (PS-A3) RR 5.07 (M -qg
320. 1H NWR (d6-DMSO S 7. (2H, s), 7.49 VEL d),
7.25 (211, d), 7.10 (2[!I 6.68 {211, d}, 2.840 (44
bs}, 2.376 (q Il, bs). 100 BEXAMPLE 64 - -0-C am hen -
FI- of-0- - e -mall 11- i %y follow ng the procedure

deSefibiidethg kid pﬁ?ﬁﬂﬁﬁ hﬁcrﬁzld m%piu' 14 b «S0ARA g réﬁ@x%&Ru
obnalned Cm%% S A3 R_6 [Mebr 319 1HNVR (Mo
o ulémgg im:fs solvent, Lhe ulh-. pound was obtmned.
Lcms (PS-AT)R, 5.07 IM+H] 320. 'H NMR {d:-DMS50) § 7.97 (20, 5), 7.4¢
(2EL, d), 7.25 (211, d), 7.10 (26, d), 6.68 (2H, d), 2.840 (41, bs), 2.376 (JH, bs).

A
By lollowing the procedure described in Example 57, the Hile compound was

obtained. LCMS: (P8-A3} R, 6.38 [M+H]" 319, "H NMR (Me-dy-0D) 5 8.53 (2H,
15 5, 7.90 (2H, d), 7.83 (2H, &), 7.7} (2K, d), 7.40-7.30 (3L, m), 5.70 (15, 5), 3.68
(4H, ba), 3.51-3.48 {41, m).

EXAMPLE 55
2A{d-Fivoro-pheny[’-2-[4-{ 1H- [ 1] -me ine

PO -
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15 s), 7.90 (2H, d). 7.83 (211, d), 7.71 911, d),

7.40-7.30 (31-L, m, 570 (1H, s), 3.6g (4H, ba),

3.51-3.48 (411, n_ J ENGWR 65 (2-(4

=Fi t conphML1- 2-[ M | H pyt aaol ~- vl ]

ohenvl ]~ hY?] _pietYl~m ee 65A. 244 Bmt a | - Dora-

u~rbamc acid a 1 ester I WO 7!10.3/1161 d63

PCTI G67. a[ NA10O5I 6! 161 v on | g or To a soluion of

3(HO HEDI eayl ) - 3- (4- bt onpphenyl ) pr opi one@T/GRzMEM0sIE

(1.0g, 3_09mmol) in acetdfile (4nl) at OC was

sequentially added uricthylam ne (561ul, 402 mmol) in

acetone (1.6nl) and ethyl chloroformam (443ul,

4.64mmol) in 5 acetone-(1.6ml). The reaction was

allowed to warmto room | enpcrstncc, stirred for 30

m nut es bef or e~gegl i ng agai .t oot ,and sodi um azi de

>y C was added. The

resul tant brovvn solut on_was s [ d for 45 mnutes

A L Vﬁ» et hyl ether

(10mM) _ The agexou | ayer was | [ separ ated and extracted

further with ethyl “acet at e (IOrri) The conbi ned

or g&m Ll of Pia@osrbaeylE3-(ihsiswalsryiiropiaaia pad* d0hr i ne,

dri e@ﬁﬂmlsmm@dnlpanm Segichiby bdded M%mng ?lﬂulr esi due
Y r or

B R T S S

e ateriagy.(1-6mip Gl pesongers powed te yarmiip pomdampeaigy, stigedfon

al | eoviehnds ®ef6ie QbolihiDaghin I @ah@ﬁf@ﬂm@&@a egrd@lizd | on of

et hyt ahu .ed saqdi car bonat e
(50%Ell %ﬁﬁemljasef)é\drs ghdé r"ﬁmgm?mqsu n‘%%@'&yﬁ]ﬂ TR S hed
wi t beifresddifienof phler{l frdhvad dicihd pibgr (@) B lqvicgus layer wes

hyd g%amwma@mm _BRRbdistegdrgiid NE

@ggfm e epebT R et ?‘%@Q?E?”E%r”%r foln "

Chr i Bgreidhywis SaeRpd meﬂw@nwmaume:ﬂwi noesddiotat
benzyl aleohol (35670l 2.27mmol) and beatiog Lo 30°C for 40 mimss. The reaction
was allowed o cool to wom temperanoae bafors addition of ethyl acetate (50ml)
and saturared sodivm bicarbonate (S0ml). The organie liguors were separaled and

15 -washed with Aurther Dicarbonate solulion (50ml), hydmchlaric acid (2, 100ml}
and santrated brine (30ml) before drying (MgS0,) and concentraling i vacuo. The
residue was purified by column chrometogrepiy {3i09), elurng with cthyl acetate’
petrol (5:93) gradient to (15:85) to afford the tille compound (594mg, 45%).
LCMS: (PS-A2) R, 3.18 No Ionisetion

20 * This starting moterial can be made by the method described in Example 84 to 3C,
subslituting 4-chlorophenylmognesivm bromide for 4-flacrophenylmapncsium
bromida

65B. {2-[4-Fiuora-phenyl)-2-{4-{ {H-pyvazo[-4.vi}-phepyl]-ethyl] -carbamic azid
benzyi ester
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petrol (5;95) gradient to (15:65) to afford the tine

conpound (594ngy, 45% . LO M. (PS-A2) Rt 3.1S No
lonisation 20 4 This starting nmaterial can be nade by
the net hod described in Exanple SA to 8C,
substituting 4-chl arvphenyl nmgnesi um brom de for

4-t 1 uerophenyl magxstum brom de 65B. {2 (4-Fluora phe
i YFG 2WAREI-| ovssw 4. vi } pheuvi | - et hvl | - cardzamnennaes.ci
brnrvi ees er 1 | -------1 1¢2. . WD 20051061163

PCTI G20AX0. 46-1 162 r4

[ 2- (4- - Hroma- phenyl ) - 2- (4- Huor wphenyl ) - et hyl ] - ear bam e
acid benxyl ester was remt d with
4(4,4,5,5-Eetranet1ryS-1, 3, 2-di oxabont an-2-yl)-|
H-pyraxol fallowing d the progedure set out in

[ , G MB: (PS-A2)

{pvraaol ~yl]p
al ununi um hyd

t cuahydr of urangr was slowy addeds

{2- (4- Fl uoro-phenyl)-2-[4-{1 R pynzfi 4-y!)-ghenyl) - et h}
il-c wahic 1 D acid benzyl ester "(439ng, 1,06mmol) in
| et ﬂ#ﬁyﬁmufﬁ'phmﬂ}-ﬂ (4 Satb)ypheiyl)-@Ey iaachenic asid behpy@ree v.ﬁh e

r eaglol@ G4 ﬁﬁel‘ﬁﬁé&rﬁh' PR bl t‘lﬂ:}{n%?%

te erature Qr 51 hours an urre

vat o i Bl afw(iﬁﬂf{ﬁ ot ang

&t h@dﬂ[hbﬁl |4t6e (10Om ). The aqueous | ayer was sepasl ed,

extract ed with ethyl acet ate (2X20m ). The conbi ned
) A el wW-biEnsedauatedrilaniagueous

br| ne t hen dr| ed (I\/gSO4) and concentrated in vacua.

The residue wa$ urifged by ¢ chronmul agr uphy
(SIN, eluting w gﬁmar onel ~~u1et hanol : aceFic
acid: water (720: di_ent 890: 18:3:2) to

afford the 6lle

Lithium aluminivm hydride {5.3mi, 5.30mmol, 1M ir lcorshydrofuan) was slawly
added 10 {24{4-Fluoro-phenyl)-2-[4-{1H-pymazol4-yl)-phenyl}-athyl} -carbamic

10 ecid bepzyl esler (43%mg, 1,06mmol) in tetrahydrofuman (3ml) at 0°C under
nitrogen. The reaction mixturs was allowed Lo warm o roem temperabire, sboed
for 51 hours and quenched with waler (3ml), agueous sodium hydroxide (2N, Sml)
and ethyl acetuls (10ml). The aquecus layer was separsled, extracied with ethyl
acgtate {2x20m(}. The combined organic ligquors were washed with saturied

15  agueous brine then dried (MgS0y) and concentrated i vacyo. The residue was
purified by column chromelagrephy (8iy), eluting wilh dichloromelhane:
methanol: acetic acid: water (120:15:5:2) gradient o {50: 18:3:2) to alford the tile
compound, which was subsequemntly convarted 1o the hydrochlorida salt (100mg,
32%4), LO/MS: (PS-A2) R 1,87 [M4H]" 206, 'H NMR (Me-d5-0D) 5 8,20 (21, 5),

20 TAT(H, ), 7.34-1.29 (410 m), 702 (2H, £, 432 (1H, 1), 3.67 (2H, d), 2.65 (3H,
5%

PO
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conmpound, whi ch was subsequently converted to the
hydntbl orida salt (100ny, 32%, We4S_ (PS-A2) Rt 1.87
[ MF1TJ+2g5. tH NVR (Me-d3-0D) S 8,20 (21-1, s), 20 767
(211, d), 7.34-7.29 (4111, m, 7.02 (21-1, E), 4.32
(11-1, 0.3.67 (2H, d), 2,65 (311, s). W
2003/ 1161-163 PCTI CB200.tfo005. 164 163 EXAMELEfib 7
3-Chl ~ phenyl F4l m 4ylInfnem|-etirvll rmel hvi-anine
r WQRBED| | owi ng t he procedure descri bedrdmGIEnmarvsica
65 but substituong 4 5 dudfibhenylutsgncsi brom da for
3- chl onphenyl nagnesi um brom de | ho lido conpound was
obtained LC/MS: (PS-A3) R 4.92 [ MFW 312. 11-1 NMWR
(Me-di- OD) S S.50 (211 s), 7.53 (211, d), 7.39 (21-1,
d, 7.34 (114, s% 730-7.20 (311, m, 4.40 (1 ii, L),
3. 7@xhirbir 541) , 2.65 (313, s). BXMMEJ E fi7 10
4442- N@tlmmy rthoxVI phrnvII-4 [4 (1I3 pyrnap

P ) Al - o ’Il'b

f4- hvdroxv ufleav[] plcprldlna 1 cyrI~oxmA|c eni d
tert- esl & 01 By Follo g the procedure described in
Exanpl e 47B bun substi®u -f 1-(4 R 15 Stunp
phenyl ) - 2-nnel hyl 3m no-eth phenol for 4-

[ 4{ Bsono- pben yl)-pi peridim4-yi]-phenol' the tide
conpound was obm ned. ' HN d6 DVBO S 7.45 (21-4

d, 725 (2H, d), 7.11 (2,1 6.69 (2H, d),

33553 4 4F1 38 (9H, s). *
Thi 7 gﬂl%nﬁ'& ’%quéﬂrq%‘lﬂ’zeéé"g&‘%@"l d’gzs‘ﬁvui“ﬁ‘ég et hod
des me@rhﬁan@mm@dﬁﬁr I-chivrrhmpigeeshey Bomide the Ltle

F ~CampRaANas oblindd LCMS: (PS-A3} R, 4.52 [MHH]' 312. 'H NMIL (Me-d)-

QD) 5 8.50 (2EL 5), 7.63 {3H, d), 7.9 (2H, d), 7.34 (1H, 5), 7.30-7.20 (3H, m), 4.40

(1H, t), 2.70 (2H, d), 2.65 (3H, 5).

10

By following the procedure deseribed in Exargple 47B bur substituling 4-f1-(4-

15 Bromo-phenyl)}-2-melhylamino-etiryl}-phenc! for 4-[4-{4-Bromo-phenyl)-piperidin-
4-y1]-phenol* the tide compound was obtined. 'H NMR. {d;-DMS0) § 7.45 (2H,
4), 7.25 (2H, d), 7.11 (2H, d), 5.65 (2, d), 3.35-3.18 (441, m), 2.31-2.20 {(4F, m),
1,38 (9H, a}.

* This starting material can be made by the method deactbed in Example 63
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to' 67D. 4-(4-13rono-nhenvll -4-

j 4-f 2-met hoav- ~, i hoxvl -nhenffl-oioeridi~l carboxylic
acid terdhut' ( ester ~ + ~~ -ago | nrxa~ & fl A
sohuti oa of 4-(4-33rano-phenyl) 4-(4hydroxy- pbenyl

pi peridine-S-rarbexylic 5 acid tcrt--butyl ester
(100ny, O0-23mmvol), 2-bronoethyl nethylether (20(M and
poYayeiNimicar bonate (64nmg, 0.46mMDi) in  PCTIGBIM4MGSIE)
di met hyl f ot mami de (2m) wd® heated in aCEM Expl orer
m crowave to 50C fat 30 m nutes using 50 warts power.
The teactzoawas poured into sodi um hydroxi de (2N,
4ud), stimed for 5 ninnies then extracted inro ethyl
acetare (2x3 Di n{) The combi ncd orgam c liquors were

drlm

1 x07 & NN 1 - (4ame—phenyl )
A-[4-{2-merh et hoxy} phenyl ] - pi p€
acid terr butyl ester was reacted
4.(4,4,5,5-tcttaraet hyl -1, 3. 2-di oxabbmi an-2-yl )1 F{-
py r A edition ¢iz{H-Owimwephintni-d 1-gumeriptendetipedtite-i-qarkiodianpl e

T e e e
L R g? m dqefyliorpamidp@ml) wes heated in
67 WCEM Fxiheyr vw.-e BLSHREM30 iy dskg 50 chacks pbRTTa:
Nl - Qicridhomd H:m?eﬁﬂld s'uﬁiixrﬁ‘ ﬁf&d}ldg'&bﬁ 4mﬂ. stlnadfur 5 minkes dien
exireeted into sthy! acetare (2x30ml}. The combincd etganic lignors were dried
10 (MgS04), concentrated end the residus was purihed by column chromatogruphy
{510y}, eluting with ethy!? acetate/ patral (25:75) gradient to [50:50) Lo afford the

title compound (§2mg), LCMS: (P5-AZ) R, 4,00 [M+HT" 490,

15 4-(4-Bromo-phenyl)-4[4-(2-methoxy-ethouy)-phenyl}-piperidine-1 carboxylic zcid
tert-butyl egter was repeted with 4-{4,4,5,5-ietramethyl-1,3,2-dioxaborolan-2-y13 [ H-
myrazole following the procedure sef out in Bxample 1, substituting letrakis
iripbenylphosphine pelladiem (0) as eotalyst, he tide compound was oblained,
LCMS: (P3-AZ) R, 3.27 [M+H]" 478,

W G A[4-
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WO I NI S1061463 PCTI GB82004MOS464 165 ~o~~sa ~ | ~o~vo
| A7~ an rl TriEaoroacetic acid (Ind) was added to a
solution of 4-14 (Z-14Tet hoay- et hoxy) -
pbenyi]-4-[4-(113 p}zezoi-4-yl)-phenyl]-piperidine
(87mg) in dicNorvmedmmc (Iml). After 30 m nutes at
nom t enpet - 4Uze, the reacti on was eonoenhatcd Thc 5
resi due was dissolved in ethyl ac clale then extracted
i MFIMSEH6ENl oric acid (?N, 2x20m ). The BOHEH2MEN5164
aqueous f=lions were washéf® with el hyi acetate then
basi fed (2N NaOR) bcferc back-exhaction into ethyl
acetate (2x26ml). The conbined organic ligeots were
washed with saturated brine solution then dried
(My504) and concentrated to yield to title conpound

(66rag). L ‘ ﬁ 106,08 [M13]" 378, tH NWR
( Me- 6- OD) g

7.25 (2H, ¢ 6.89 4 L3 (21 3.73 (lg
r), 3A2 (3H s), 4H 'bs), 2.44 Ls). FCAhfP?
E 68 4 (4 (3- Ml haxyoropoYyrpbeirrl]

{i - nvra7nl ~ vl ~nhegyl ) _pi geridine 15 i 14 3-m

xv n F-' '"dio -i- dagboxvlie acid te[r-€hutyl ester d~
- Tasyt chioiide ( Eng 3. 0aaaol ) was aélded ro o
o0 m%lﬂ@ﬁﬁﬁc S ] RO M%{hlﬂm s }ﬁg%um {Hgmﬁe'r Ia?ur e
for P @eﬁ‘g{ﬂ%’ﬁ%‘gy‘mh%f“ﬁéj’&%%%wﬁ 166 313
hou flol)t sfen3 Hinineitsaticoon tpaitiy he asetiva ives GoRGuhled dhel
Wa s Reibe Wat RRMUIGCHAD S LiGte B G iacted into hydrochloric acid (21N,

2x20mi). The combined aquenus fractions were washed with elby! acetate then

basified {2 NaOH) before back-extraciion into ethyl acetale (2%20ml). The

" comhined organie Yqeors were washed with satirated brine solution then dried

(3g30,) and concentraled to yield the tile compound (56mp). LCMS: (PS-AD R,
10 6.08 [M+H]" 378. "H NMR (Me-ch-0D) § 7.92 (2H, 5), 7.51 (2H, ), 7.31 (H, d),

7.25 (2H, d), 6.89 (2H, d), 4.13 (2R, 1), 3.73 (2H, 1), 3.42 (3H, 5), 2.94 (41, bs),

2,44 [4H, hs).

EXAMPLE 68
=Mlalhoxy- | -fiH- 7 -pi Pl L e

15

Tosyl chloride (572mg, 3.0uemol} was added to o solution of 3-methoxypropancl
(191ul, 2.0mmol) in pyridine (1ml). This was stirred el room temperature for 5.5

[ =) o e Kl e Dl BT RO R



(2N, 3xlthnl) and satunued brine (10nil). The liquors
were dried (MySQOg) and concentrated to furnish a
colourless oil (600nmg). This oil was dissolved in

dm ethyl formum de (2m) and to this solution was added
pt assl um car bonate 5 (64ng, 0.46muol)

and4- ( 4- Br ono- phenyt) - 4{ 4- hydnBy- phcuyl ) pi peri di nc-1 -
CADWNKHE acid tent-butyl ester” (1 OOrg,POrGBIIHWTGH) .
The resultant mixture was %stirred at 100C far 4
hours. Once cooled, warn (20m ) was added and The

m xture was extracted with ethyl acetate (3x10nml).
The conbi ned organic |iquors were washed with brine
(tOM) before drying (MgSO4) and concentrating. The

r ESBlodﬂ G:cﬂ.ﬂllu’lbﬂﬁnﬂaﬁliﬂ adatal@ ok} akiOlEE withyarBhae hap hy

S t f t hyl
by bl Pt o P e e R R B,
col @memeseé lvcﬂlrms'{ 9 Blogyigsy oil {600amsThive umgémpmaﬁw 504. This
St adiétRyorkiuin Rt (2all) 60 HaoRASPdddhe mﬁﬁh*&&%ﬂ@scr i bed

JA—@ nyr~aﬁd£§ﬂﬁaﬁc@wﬁ%¥%er gﬁ L A eht YS| 4

f ol %W?h'ga“tdﬁgbh%m‘ﬂéﬁmsﬂﬂm m@mmmm and
67 Dkt at RIOWStor 4 Hals. n:ﬁmélcml&ﬂ ﬁmmnnmmdm dnd b 2ndlRd NOXY

ho%'xﬂi&ld {hpl%?{l tha (3::]91116%4': com mlﬂ argamu%qu%gl{'}ém esrm

4 (‘!FSWWWWMIFMBM@WWMMFWMJ]
1@' pﬂ!bﬂiﬁ@&bﬂvﬁﬂfaﬂ&lﬁ&n&a@ag&ﬁﬂ S Lmagmﬂ g.tide

S/ 90t C;l%% 992,
07 PR ] Sl BT oo s xplgepegsy ](% mé

7 31431’-(52&41@9)[M+ﬁ]2ﬂ4214 d), 6.91 (2Fl, d), 4.04 (214,
L), 3.56 (214, (), 3.34-3.33 (51-1, m, 3.24-3.22
( 41*41‘histm1)dpg @uUGiEl @ BEmdd Byihe mdthob MAMPREDR Bxantplo(83A
4 | Dich~oaa nh ur vli 314 f IIf-pyrexol-0 y~; phenv -
D £3R A ABMbth MO rAObE L Ik 31 [PETEL- &radQiabebl b OB Berichink 6 7
CA NFS -

Q

15 - R
By foliowing the procedurs deseribed in Exampls 670 and §7D bul substituting 4-
{#-Hromo-phenyl)-4-[4-(2-methoxy-ethony)-pheuyl]-piperidine- 1-carboxylic actd
leri-bury| esmr for 4-{4-Bromo-phenyl}4-[4-(3-methoxy-propoxy}-phenyl]-
pigertidine-1-carboxylic acid ter-butyl eater the Sile compound was ohteined,

20 LCMS: R, 6.65 (M+E]" 392, "H NMR (Me-d3-0D} & 7.94 (21, 5), 7.57 (2H, ),
134 (2H, 4, 727 (2H, &), 6.51 (2H, d), 404 (2H, 1), 3.56 (2H, (), 3.34-3.33 {SH,
m}, 3.24-3.22 (4H, m}, 2.67-2.66 (4H, m)
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By follow ng the procedure described in Exanple 9A and
9B but substituting 3,4- difuoaophenylmaguesi um

brom de for 3, 44chl orophenyl magnesi unt brom de, the
title conpound was obtained. LCIM3: (PS-A3) R 9.82

[ MtH © 360. 14, 362.12. 5 t1l NM (Me-d7-0D) S 2.90-3.00
(2H, d), 4.50-4.60 (11-L t), 7.10-7.30 (314, m,
7-4f]1-7.45 (2H, d), 7.50-7.55 7.85-8.05 (2H, br s).
EXORENEE® 2mi- (2 k- PCTIGR2ON/ONS LGS
yl ami no- 1 -[4{1 H pyrazal - 4-%% | t hem ] - et hyl } - vhenor cv} -

i shoicotlnarnide 10 fly foll ow ng She procedure

dcacci bed i aExanpl e 47, bat subsfituliag 2-

chl oropyrazi ne for 2-chloro-4-cyanopyridinc, the title
conpound was obtain . LOVWS: (Pirl33) RR 227 [MH'
414. '"H NVR (Me-dr-0A)= .45 (313, s), 3.55 (1H,

dd), 3.65 (1H, dd), 4. W), 7.10 (213, d),
7.30-7.38 (3H, m, 7A0 15 S (1H d), 7.56 (2H, d),
7.95 (2H, s). 8.22 (1H, d EXAVPLE 71

d2-1 4- Ch2or o- nhe*nxyl - 2-f I
H-nvran1~-viI-Abenyil-crtmﬂll met hyl -am ne 11 wD

2005/ 0:.1163 OOJINrSI64 168 |i By foll omnng t he
pr o&gﬂ?“@"%’&% SRERely L ang G Pugpeliing din g
phemﬁhmﬁbwwﬂmmmhhmhopﬁeﬁmﬁ4<MMhmﬂmw&hmmmmmﬂ&mmﬂhtm

0D 36ty 250(31 g@ﬁ%w AP ] R

d). 0 By 9. 4 P1ho0 t:wzlﬂﬂzmﬂ m),

7, 444{(-‘2#5{2&)-1;,,?30-535(22;1&; ?ai)aasme&sﬁll s),

~L- (phgl ye}2-f4{11~pyraw ~vi |l - phenvFT-echvl am ns} -prc

pangitamabiryoH By follow ng the procedure described in

Exan'pl e 20 but substltutl ng 10 di met hyl am ne for

3- aM G iisiyinidorlef - itpr B-phombethivitihwasaybbt ai ned.

LC( m{aB%eAZ) R 12. OS[I\/HI] 356. tH NVR ( Me-dy- OD)
1, .1; quintet), 1.98

H

Ha

10 N
By llowing the procedure described in Example 47, bat subshtuling 2-
chloropyrazine for 2-chloro-d-cyanapyridine, the fitle compovnd was abtained
LCAAS: (P5-B3} R; 227 M+H]" 414, 'HNMR (Me--0D) 52.45 (3K, 5), 1.55
(1H, dd), 3.65 (15, dd), 4.25 {1H, 1), 7.10 (2H, d), 7.30-7.38 (3H, m), 740 (2H, d),
15 7.48(IH, d), 7.56 (2H, d), 7.95 (2K, 5), §,22 (1H, d).
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(Ac, s), 3-23 (2H, t), 3.68 (2li, t), 3.75 (2}f dd),
4.4 (IH, t), 7.36 (219, d), 7.4 (4H, s), 7.62 (2H,
d, 7.97 [214 s), P.XA 4PLE 73 15 &12(9cl daro-nhenvl)
-2- f4-(1Hpy-ra 1 4 y(Zp -rt 1]- vlie_mho not I WO
2005/ 06146] 1' C71G2U4I OB4tU 169 b By foll ow ng
tha procedure described in Exanple 20 but substituting
divieIPyEM ue for 2-am noet han-1-ol the tinrdr&rewhEesnd
was obtaned. LG/ MS: (PS-A®) Rz2.05 (M+H +342. 1HNMR
(M'di-dl) S 1.98 (4c011, s), 3.10 (2H, 5 s), 3.69
(21L dd), 3.78, (2H, t), 4.39 (113, t),1-3 6 (21t d),
7.38 (413, s), 7.51 (2H, d), 7.97 (2H, s). EXAMPLE.
74 f2~4~hlom Ph~Yl]-2-14-L. 1 1~-11Yf~~

1- ohenpl ] _ctbv~~cl mm~rlIngitvl- smne rft~v 10 By
follow ng the procedure gescribed in Fxanpiu 20 but
substituting dl nmethyl audfie fee cycl opropyl ner hyham ne
the title conpound was obtargred. LCIMs: (PS-A2) H4
2.21 [ MAH 352. ' HNWR (I\/adll) 5-0.4-0.3 (311, m,
0.35-0.40 (211, m, 0.73-887 (11-1, m, 2.42 (211,

d), 3.15-3.25 (2H, m, 4, 4% (1 H c¢), y 15 7,16-7.27
(6H, rn), 7.45 7.82, e 1p¥WD Mh "61463 rcTresxnM-nna. ~

M| By following the procedure describad in Example 48, but substituting phenol for 4-
chlorophanol, the title compound was obiained, LO/RS- @S5-AZ) R, 2.25 M-
CIPhO+HR]" 200. "H NMR (Me-di-0D) § 250 (3L 5), 2.86 (11, dd}, 3.10 (LH, dd),

S 5.35(1H, &), 6.89 (2H, d), 7.17 (2H, d), 7.40 (2H, d), 7.57 (2H. d), 7.93 (21 5),

By foilowing the procedure described in Example 20 bt substifuling

10 dimethylamine for 3-amincpropan-1-ol (he lile compound was obtained. LC/MS:
(F§-A2) R, 2,05 [M+H]" 356. 'H NMR. (Me-¢,-OD) § 187 (2H, quintet), 1.9
(4c0H, 5), 3.23 (28, 1), 3.68 (2H, 4), 3.75 (2H, dd), 4.4 (1K, ©), 7.36 (21, ), 7.4
(4H, s}, 7.62 (2H, d), 7.97 (21, 5),

BXAMPLE 73
15 hlaro- =2a[4-(1 =4-y])-phanyl inn l

B L T Y




170 EXAMPLE 75 Met hvl _f244411HH4 zo] |-vl]-phen3l-2-!
yy idin-5-y | -Bkyer | ethyl].. e H Q~1 f ~ 1 By
foll owi ng the procedure described in Exanple 1 but
substituting 4-(4,4,5,5- 5 let

-amet hyi - 1, 3, 2-di oxaboro | ap-2-yJ)-1H pyran e for
3-(4,4,5,5-Tatranet hyl -

[ 132] di oxaborcl an-2-yl)-pyridi nesadcoupling to

( XQ qo¥5146% 0- phenyl ) - 2-[ 4- (1R PCT/GB20M400546d
pyneal 4-yl)-phenyl]-cl byl j'*het hyl _amiae', tho title
conpound was obtained, LCVYMS. (PS-E3) R 2.42 [ MtH] *
355. "H NVR Me-d3-0D) 6 1.94 (dcO1; s), 2,72 (314,
s), 3.73 (2El, d), 4.46 (114, t), 7.41 (214. d},
7.51-7.56 (314, m), 7.63 (21-1, 10 d), 7.70 (214, d),
7.96 (2H, s), 6.10 (¥ dt), 9.53 (114, dd), 8,80
(111, d). This startiagszpﬁbamean be made by lino
met hod di scribed in Exanp 2i _  EXAMPLE 76 4-

[ 3- Met 3l am no- 144-(1- .. 11-v hrnyi]-~rapyll}-pheno
tic 15 Ely follow ng the gt ooedure described in
Exanpl e 8 but substituti 4- chl or ophenyl maguesi um

brom de for 4-anisylazagmresi um browi de, the title

O L VI N N TR
(21%m%i¥lm%ﬁ(ﬁ‘}ff“%3*@§%-%?ﬁ£{ﬁﬁ "F?%"‘t“" S5 FL
t(5 ?2 iwe:gikﬂ@gg;ﬁ],a? fgmng%mm j@m:m €)3.10725 2
PCTWI S & Lﬂl?ﬁ%wpiﬁé@% e 3. 761 08, 0,

j 4- Nat bohcnvll3-14~iH-nvnzol~v| uhenYl | pTSpyi am ne

| By follow ng the procedure described in Exanple 3
put AR ng 4

{2-{(4-Chlom-phenyD-2-|4-( | B-p ~+vli-phenyl]-ethvi ) -cyeh lmelivi-
aming

v/

&
By following Lhe procedure deseribed in Example 20 bul substituling
dimeihylamine for cyclopropylmethylamine (he fitls compound was obiained.
LC/MS: (P5-AZ) Ry 2.21 [M+H]” 352, THNMR (Me-d;-0D) 5 -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),
15 7.16-7.27 (61, m), 7.45 QH, d), 7.82, (2H, s).

I
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5 ehl oruphenyl magae3| um brom de for 4-sm syl magne3| unmm -

brom de and nethylanrne for ammonia (2Min net hanol),
the title conmpound was obLdRed. LCIMs: (PS-A2) R

i. A2 [M+ll)" 30& ITH1ZUI It (Me-d3-DD) S 2.23-232 (2H,
m, 2.74(213, dd), 3.65 (3fL s), 3.89 (1F1, t), 6.77
(214, d), 7.1 1 (2H, s), 7.17(213, d), 7.41 (2H, d),

7 WOLaeres s) . 8.41 (HCG H, br s). 10 EXANRIEsZWJmhs#s C

o- V- 4 1-1 F1- 1-4- 1 hdfh!l i ine 76A-
4-f 4- Chl er anheavl | - 4-[ 44-
3-net hYEl 4itvl -i Hnvrarol -4--vl)-ohenvll- rinendine Cl

3 C NNC NCg.OH Tr JI-N H Tt 15

4- (4- brono-phenyl)-4-(4 -chl om phenyl) - pi peri di ne
hy deoohbig isde was reacted with ' 3-nethyl -1

- b- |t I-IH-pI_%/rawte 4- bctonlc aci d* foIIovvl ng t he

catalyst to gf he tide F LG Ms: (PS-B3) R
2.78 mrk [ MFH + ! IS startw ] Apterial can be
made by the nethod-deenbed i nEP13M2663 pl 1 wa
2M 0. 963 172 PCLY!
-hen 1 - ' eri 'ne

By following the procedure deseribed in Example 1 but substinrting 4-{4,4,5,5-
letramyethyl- 1,3,2-dioxaborolan-2-y1}-1H-pyrezole for 3-(4,4,3,5-Tetramethyl-

(1,3 2]dioxaborelan-2-yl}-pyridine and eonpling is {2-(4-Chloro-phenyl}-2-[4-( 1H-
pyrazol-4-yB-phenyi}-clbyl}-methyl-amine®, G Gle compound was cbiained,
LCMS: P5-B3) R, 242 [MAEH]Y 355, "H NMR (Me-o3-0D) § 1.94 (AeOH, 5),
2,72 (3H, 5), 373 (2H, d), 446 (1H, 1), 741 {21, &, 7.51-7.56 (A, m), 7.63 (2H,
10 dy, 7.70 (25, d), 7.96 (2H, 5), 6.0 (H, di), B.53 (1], dd), §.80 {1, d)

L

¥ This starting material can be made by (he methed described in Example 21

EXAMPLE 76§
4= {3-Methylamino-~ | {4-{1H-pyrazol=-4-yI-phenyl}-propyl}-phenal

15 By follawing the procedure described in Example § bul sobslituting 4-
chiorophenylmagaesinm bromide for 4-anisyimagnesivm bromide, rhe Hile
¢ompound can be cbwined LC/MS: (PS-42) R, 1,82 [M+H]" 308, 'H NMR (Me-
&-0D) 8 1.92 (deOH, 5), 2.34-2.45 (2H, m), 2.64 (3H, ), 2.86-2.92 2H, m), 1.96
(IH, ©), 6.75 (2H, d), 7.13 (21, d), 7.29 (2H, d), 7.52 (2H, &), 7.93 Q2H, d).

[FETY
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g~ r d WHNHTr A suspension of

4- (4-chl oro- phenyl ) #] 4- (3- meshyl - 1-h-ityl -1 H pyraxol -4
-yl)- phcnylj-piperidine (17Sng, O 30mmi) in SN
hydrochloric acid (SnL). THE (SnlL) 5 andnel hanol (Sni)
was stirred for 140 m nutes. The organic solvesrts
were renoved in vacua then the resulting solution was
diluted with 2NHCI and washed wth ether. The aqueous
pH¥B ifebishasi [ ed by addition of sodi wu hyRIFTEEH@ M6
pel lets then exbroctM wilth edzyl acetate- This
organi c extract was washed with brine, dried (MSQ),
filtered and concentrated to give areddue which wea
purified by colum 10 chromatography (Si RA), elating
with a gradient of 2M amonia in nethanol (5%to

7. SpxampPek g chi oronednane. The product was fwther
purifi ed by preparat|ve HPLC to g| ve the rifle

sal t (84rTg, 809x) L S (PS—AS) R& 6 g6 mn [ MWH 352-
"Fi NVR (Me-di-0OD) 8 &.558 (314, s), 2.70-2.75 (4H,
m, 3-22-327 (4H, m, R, L. 4l (41.1, m, 7.47-7.54
(4H, m, 15 1332 (2H, s). EEXAI\/PLE 79

2- (4- Chl am ohenvl -2.14-f ﬂj
awgl - 4- v~nhenyThnor phohne 779A. 2 (4 Chloro nhenrl}~~4
iu ~hcgY axirane LI cl Veétzl | WD 2 0 0 58 61441

PCT/ Ga2001nns464 173 Sodlu'f‘n hydri de (60% di spe, si on
in g .,;l,gga;{é(}gme Chen DM.SO
%5ut E‘Hgd Trlﬁsgnh Isﬁbn urr])r E%(&GGS
Turmmnnm&hhum:ﬂmml],lh&hﬂe compound was obmined LOAS: (PS-AZ)
R, 1.82 [M+H}* 308, 'HNMR (Me-ch-0D) 5 2.23-2-32 (2H, w1}, 2.74 (2H, dd),

3.63 (IH, 5), 3.89 (14, 1), 6.77 (2, d), 7.1 1 (2H, 5), 7.17 (2H, ), 741 (2H, d), 7.71
{2H, 5, 8.41 (HCQH, br s).

10 EXAMPLE 74
444 Chigro-phenv]}-d-[4 -1H- =4[} phenyl]-piperidine
TBA. 4-(4-Chloro-phermvl)-d (43~ -1 -trityl-iH- =4 yl3-phenyl]-
iperidine
&l
cl NH
H‘H_; o HD..E.D‘H
+ W —
H-H
Tr y

15 4(4-bromo-phenyl)~I-{4-chloro-phenyl}-piperidine hydrochloride was reacted with
3-methyl-1 -trityl-1H-pyrazole-4-boronic acid* following (he procedurs sel ont in
Buample 1, but using tetrakis{triphenylphosphine) pallgdium (() as the caialysl Lo
give lhe title compound. LCMS: (PS-B3) Ry 2,78 min [M-H]" 504.

™ This starting material cen ba made by Lhe method degeribed in EP1382603
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as a solid after 15 nki_ fu [Iomed after a 17rrther 30
m n by (4-chloro-phenyl)-(4- iodo-phenyl)-nethwane,
The m xture was stirred at Max Lenpenune for 24 hours
5 then diluted with ethyl acaawe and washed with 12
wi eTfbrine, mater and brine (x2). The organic phase
was dried (WBW flWed and conrentrnled to give ibe
wavesiinpdend (1. 01g, 97%, which was used PUTGHOEMSG
flutter purifxr on. LCMS ?PS-A2) R 4.07 nria [11
F11. 355. pro- ea 2- -h tannin -1 4-iodo- hen | t CJ
Cl ] 10 A solution of

2- (4-chl or o- phenyl ) - 2- (4-i odo- pheayi ) - oxuane (0. 60g,
1. 69mmvol), ethanol auune (0.5nL, 8.3mmul) and

Ni efsBYd-@EnRE- (ORI 143 BARRAN pivirol- L. RAMARRNGAO L) Was

mai ntai ned at 50C for 72 how Then concentrated err
vacua. The r &s.# s taken ‘e et hyl acetate and
washed with so kyd anBonat e sol oti Swa
ter (1:9). The aqu o s please was exhactcd a setund
ume with ethyl ad [
wire washed with brj
concentrated to gi ¢
quantitative) LCWB® (PS-A2) Rt 2. 2g‘n1n [ Mt} r 418,
[ M13x0+13)" 400." 79C. 244- Chl oso- phe ﬁ ; 2-(4-iodo-p
[ Y] A swipspeidicsf fHfachlomeieny DI (3-mayl-L-ityl-} Hygprazcla-y1)5 ] 20 1
V\D M -pigksilfe4 RmE @rabXEl BPA O hmcdilifrk acid (1) TSTI(SHILYON
ggﬁ%ngﬁﬁQ“h % g e P hﬁF%ﬁFHETFTmFﬂ TRa8 phenr vl } -

remmred fn vacue then the resul ng solution was diltted wilh 20 F1C1 and waghed
with ether. The agueowd phase wes basilied by addilion of sodivm hydroxide pellets
than extracted with ethyl acetate. This organic extract wag washed wilh bring, drisd
(MgaS0y), fillered and concentraled to give a residue which was purified by column

10 chromatography (5i04), eluting with a gradient of 24 ammonia in methanol (3% to
7.5%) and dichlormmethane. The product was further purified by praparative HFLC
10 give the ttle compound which was comverted 1o its dilydrochloride salt (34mg,
R0%); LCMS (PS-A3) Ry 6.86 min [M+H]* 352. 'H NMR (Me--0D) § 2.55 (31,
2], 2.70-2.75 (dH, m), 3.22-3.27 (4H, m}, 7.35-7.41 (48, m), 7.47-7.54 (4H, m},

15 B32(2H, sk

TXAMPLE 79
214-Chloro-phenyl}-2- - -~ 1)-morchaline

g 4-Chl henyl i hepy] boxirane

Cl
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et hanni (701 ng, 1. 6Srm6i -)“ima-lDCl\/I-(-l-OnL) was treat ed- N

wnh concentrated L135t74 (0.1nl, 1.9mmol)_ After 20
hones, another porrioaof H2SD4 (1.0nL, 19mMmi) was
added and the m xture stirred for a further 2 hours.
The m xtae was diluted with 5 ethyl acetate and washed
W th Sa~ed potassium carbonate and brine then dried
(A49g804), filtered and concentrated. The rn dae was
p2¥ PRIy col uim  chromat ogr aphy (Si Oz) , PEETGRAW MRS h
0.5%triethyianne in ethyf’ aoetatc to afford the
title conpound (290ng, 43%; LCVS (PS-A2) 1Z 140 mm
[MtH © 400 { 79D. 2-(4-ChluralpheM)-2l4-0H

-vraxol - -v31lpbggYl-nmo~pFSalinc & NH HH ? 10

2- (4- cMor o- phenyl ) - 2- (4-i odo- phenyl ) - nor phot i ne was

I eaStiinl hydridk(60% Qi pedsich, i, EXSmEPinaist) wis dadedin@ ®RGED| an

2- Y o Pg ?“ & t
y&’r)[?éﬁ?pr{ft usi ngg'JIhet ra trl% e%(’:‘lg éﬁﬁl ndgij a
gal%é&q%ﬁhﬁr{wmafg P afient Sipe30 mip by @i A
gonmmmﬂ}\gf);gmﬁ&’&eéﬁﬁuﬁmﬁnﬁﬂ ;n&u{ﬂb&ﬂm-;?i;;:.ﬂsl NVR

et 45 3.4 ?1“&'tLé & éi%h% ‘ELB‘ ""?’ﬁ?’ﬁ‘g adbrge
d), fx?ﬂ g ofaeiq Phass Bgicish p«a fiftomg and pgucen wwgfza(z}l
br @Mﬁg@%@ﬂc&hﬂu&dﬂuﬂﬁﬁ@ﬁrﬂmp@mm LCMS

E?’ﬁu ridin 4 vl}-phenoxv5 aceric acid and
{%s H+%1"Mriajgw ~vl5 nh I'l-?ingyid g~
+ , in | CTCM] V\IP

A, salution of 2-{4-chloro-phenyl}-2-{4-indo-phenyi)-oxirane (0.60g, 1.68mmaol),
ethanolamine {(0.5mL, 3.3mmel) and triethylamine (0.5mL, 3.6mmo!} in iso-
propanol (5mL) was maintaiped at 50°C for 72 hours ther concentrated i vacua,
The residue was taken up in ethyl acelate and washed with saturated potassium

15 carbonate schrtionfwaler (1:9). The aquesus phass was sxtracted a second tme with
&thyl acttage, then the combintd extricts wert wiashed with brine, dred Jde50,),
fliered 2nd concentrated to give the tile compound (701 mg, quontitative); LCMS
{PS-AZ) R, 2.29 min {M+H]" 418, [M-H,04+H]}" 400.

79C, 2{4-Chlome-pheny!}-2-{4-jodo-phenyl}-marpholing

c% o CIﬁgH

R s

R —

ru vinym

R
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Hy allomﬁng thsprocedure descrlbed i n Exanpl e 428 but
substinring chlorubenzene ft ethyl phenoxyacetate acd
enpl oyi ng ni hobenzenc as solvent, tie 5 rifle conmpound
was obtzined. LCMS (PS-A2) R 2.37 min [MH* 418. SOB
14- 4 4 1HY 1-4-- - |-' 4 e" acetic acidd 4 4-f 4-0
HP 14 1- t eridin 4 1 -acct ¢ acid ester Novo HO2CVo
NGBZENGEHEINHS Cf NH | NH  8r i N rN 10 PCTAGB0M44KSI6)
[ 4-[ 4- (4- brmo- phenyl ) - pi péHi di n- 4-yl ] - phenoxy} - acetic
acid ethyl ester was reacted with 4{4,4,5.S

bet sandLy! *1 3 2 di oxaboni eo- 2 yI)-IFprraaoIe
following The procedure set out in Fxanpie 1, but
usi ng tehaki s(tdpl enylphospbine) pal | adi um (0) as

t hea eaddh VS Ld-anslo-phetRi-2-B0wrh oA Bh)- 3@ 150 g to

e F et or TR

hy dedmhl Iirine atfed2tcheurs axddeciaiin o HAOl AL, 15usthite
( X 2gadedlaifille hRSQHRE 630 L& S hhidé TR nidkk SeCAdRl fafd and

h th b d d hS filt d d
{2 b P g LR el
reMﬁ@@Hﬁ@dﬂﬁmemw@ﬁmﬁmﬁﬁ@mﬂ@mﬂwhhi(IH py

@luﬁﬂdnﬁllﬂﬁyﬁéﬂy}mﬁﬁﬁ{ tkgaaci d

ﬁ%%%ﬁ%@ﬁ%@m% TR A ?r%)mm B %J* o

20n51f|C1467 PCTIGH209 H1115464 176 171(44, , 4-65
} =l 032 L '. i LAl b C2H d)

7. 46 (2H, d) 7.96 (2H, hr.s)m The naterlal whi ch was

not extorted T e was conv fﬁgﬂstanding i's

met hanol to a 4 npound,
his was purified

pyr aaol - 4-yl) - phe - piperi di n- g-
phcnoxy) - aceti c af nmet hyi ester
byprepaxative 1W.C

|/
10 k™
2-{4-chloro-phenyl)-2{4-iodo-pheayl}-mompholine was reacted with 4(4.4,5.5-
tetramethyl-1,],2-dioxaborolan-2-yI}-1H-pyrazole following tha procadure set onl
in Exemple 1, but using letrakistriphenyiphosphine] pailadivm (0} as the catalyst o
give the tifle compound. LCMS (P3-AT) R, 6.38 min [MAH]' 340. 'H NMR (Me-
15 d5-0D)32.94-2.88 {7H, m}, 3.32-3.36 (1H, m}, 3.45-3,49 (LH, m), 3.69-3.72 (2H,
m), 7.31 (2H, Y, 7.40 (4K, apparent d}, 7.56 (2HL, d), 7.92 (ZH, br.s).

[4-14{1H-Pyrazol 4-vI-phenyl]-pipeadip-4-vl}-phengayl-acetic acld, merthyl sster

e PR S il LA B ) i

el prrk, T A o, [ B |

BTG A el Tl ok o e o =



afford the title conmpound (18ng, 796); LCM5 (PS-A3) Rf
6.13 min [Mfi]+ 392. '"H NWVR brie-dr-0OD) 6 2a4-245
(4H, m, 287 (4H, appazemt), 3-75 (3H, s), 6-83 (2H,
d), 7-23 (2H, d), 7.26 (2H, d), 7.47 (2H, d), 7.89
(21L s). XAMUE 81 10 4- (4(4{14-PP

| -aaol - 4SD- oheovl | - ni peridjn-4y bcnxonitrilc 1A 4
Clolora- heavk -4 4-i d hen eridina' t s HONI NH
ctWRIMWFMED| | owi ng t he pntednt descri bed i PETESEGMBTSHH
424 but st2hstitubng chl dfbbenzene for iodobenzene,
the tflie conpound was obtai ned- LCMS (PS-A2) 15 2.68
mn (MH * 398. S IH 4 id~4 Chioro-ohescyi_ygiper[di~

4 ~| -6ennonitrilc t NC I NHj F1 G C r A mxure
of 4-(4-ehloro- phenyl) 4 (4-i odo- pbenyl) plperldlne
andS{ﬂO L‘:" h GO g . 4_“1! 13 .A_‘L_'. i : " C m d

er nitrogen for 6 bouts dtea allomed toﬁ 20 cool The
mbdur e was dllated with ethyl &Fat@, sashed with a

m Xt conc. - L - HH 1o
M@wq%m 63 B 20047101M5462 anmoni a

and bri ne dried $04), Itlered ant

concentrated to give esi due wbi eh wud pant fly

pur Med by col ummchrone ograPhy (Sidi), eluting with a

gradi ent of 2M anmoni a f nnel banal (5% I n 10% and

di chy iflavived trgeedue dadfiled th Extdyge 428lbmevieeaggund (46 ny,
C 16 arobBizbne ¥ Sen1 DIy Rdtote Qnd drplbid KiEAGERR s Wivb D WHie

5  Hile compound was obtained. LCMS {PS-A2) R, 2.37 min [M+H]" 418,

208, (4 4[4 IH-Pyrmzol-fv1}-phepyl-pinepdin-d-v{} -ghenoxy}-ecatie arid and
A [ 4 {4-{ | H-P |- 1]-piperidin-4-v] -acetic acid
egter

G._.O HOC. . MeG.C._.O
\Qéjm; m_ \Qg\m ‘ng
Br i -
i {
N =

f4-[4-{4-bromo-pheoyl)-piperidin-4-¥l]-phenoxy} -acetic acid ethyl ester was
reneted with 4-(4.4.3 Setramethyl-1,3,2-dioxaborolan-2-y[)-1H-pyrazole [wlowing
the procodure set cut in Example 1, but using tetmkishiphenylphosphive)
paliadium (0) as the catalyst and heating at $0°C for 30 minutes, to yicld s mixture

15 afthelitle compounds. On work up the basi¢ equeous extract was newiralised with
hydrochloric acid and axiracted with ethyl acetale (%2), then (hese organic exiracts
were combined and washed with bring, dried S04}, Altered and concentrated Lo
give a crede product that was recrystalfizsed from water o afford (4-(4-[4-{1H-
pyrazol-4-yl)-phenyi]-piperidin-d-yl}-phenoxy}-aseic acid (i2mg, 5%0); LOMS

20 {PS-A3} R, 5.33 min [M+H] " 378. “H NMR (DMSO-dg) § 2.22-226 (4H, n), 2.67-

19
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5 fiathsrpurifcotion. LCMS W5-A2) 14 2,39 min [ M4Q-
297. 8~C. ,4~- 4-L4-(I H Pyr_aw -4~l ~phenylj 8c d
4-VI}-6 n nit<ile HG NN L7 9-[4 {4 chlora Phenyl)
Pipcridin 4yl]-benzomw |l e was rear ed with 4-
(4,4,5,5-following the procedure set out 10 in Exanple
1, but using ietralas(triphenyl phosphine) palladi um
0‘5“&%""‘(!‘!@ catal yst and heagng a] 100C f ACTEBIUHNESS
to obtain The Ve conpavnd™LCMVB (PS -A3) R6.63 nin
[MEH " 329. "B NWR (MO-dr-0D) S 265-2.73 (4FI, m,
2.77-2.85 (4l-L m. 3.75 (3H, s).7,46 (2H, 4 7,59
(213, d), 7.68 (211, d), 7.71 (213, d), 8.42 (211,
br.s). 15 S74AMLMPLE B2 [2-[4 Ch2gro ahenvl ~ 2-54

f 1F-T1\( PR m), 468 (2H, Byee7 (A d)B21. (b, ), fr44 lor] &)rmuH,d},
Aenﬁflﬁ ﬁ gtlc acid nethyl avter c¢j~ ~sH ~- GO-M V
Bi s ro phenyl) acalic acid (4.33g, |SAmp!) was
suspended i s ,ai Lhydrous. .20, net hanol Ol and conceal ed
Py S B MRS R R e g o e By | 1w
20 cBitabd drsBeiPETReBN] AdiH-dHahmzol-4- lfla@h@tal}‘p'pdmﬂmﬂedmt i on
A Sphétie @16 aanchym el dhis b hulfed SRbALRG T 0]

erRVRIS A R U ﬁ@m@%&%& el ﬁfi%ﬁ‘éﬂet e

et hﬁlm@iﬁ-@%ﬁa 35055 (SE.tngr 28V (A, pahasis), B (GH h6sat e

SOl toilj ig -prQﬁli] 78448 g9y washed with bane,
drl%%' 229804) @ tergg and i%ncertt%tcd

EXAMPIE 8L
10

By following the pmocedure described in Example 428 but substituting
chlorobenzene for iodobenzene, the title ecompound was abtained. LCMS (PS-A2)
15 2.68 min (M+H]" 358.

A mixture of 4&-{d-chloro-phanyld-{4-iodo-phenyl)-piperidme and copper (T}
eyanids in DMF was hested az 140°C mnder nitrogen for 6 hours then allowad to
20 cool. The mixture was ditoted wilh sihyl acetale, washed with o mixtore of cone.

e k! ' or p b AT, Tt
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5 to glve a reS|due mhlch was purlfled by colunn
chromawgr aphy (Sibz), eluting wth 10% et hyl
aoelL9Wetrol, to afford the title conpound as a
colourless oil (3.57 g, 78%; LCVM5 (PS-H3) Ira 3.74
mn, No lonisation. I|HNW (CDCir) 5 3.74 (3H, s),
4.46 (114, s), 7.20-723 (41-1, m. 7,28-732 (41, m.
82B. 2.~Bis (4 ch~graP)l eayi)-g yogic acid nel hvl
eS¥F@pIEHC ~ CQJun | CCRAde 10 A C ', ~RCTAFB20NINNSIG6S
sol ution of bis-(4-chloro-ph2ayl)-acetic acid met hyl
ester (1.199. 4.Omol) in TH + (20m) was cooSed to
-78C under nitrogen. A solution of LDA (3. O,

6. Omol, 2Min hepl anefl HFl et hyl benxcne) was added
over 5 mnutes, then after a further 20 ninutes

Ihodmblhmebﬁz@ (453, cﬁibdm&@o.}.ﬂm&la)ﬂ d%fvt f4
ays, ma e a l'on o
sat ur at eﬁ : %&%a% EF"Z %f PF cg%ﬁ'ﬂ““&l%ﬂ\edt 0
var efiee %ﬁ%mewﬁému{ﬁém le%meummmmmawm oto
I entheelle ®RGaRI 246 @] 8RS, This Ji3Quksd o4 tHESEW th

?m%*#ﬁ‘%n&‘ﬁﬁ% 3%* 43 5?%%%%@’2*%%"’&%7“ ar 28“ e

. concentrated to give a

A1)} DEE ,-_-1; ,,_-..‘ 1 -henzeniaye tography 20
(Sia), eIut|Q% MAth an ethylrgcatale/pettal gr adi ent
(1%to 2%, to e tit owpaiad as a

colourless oil ( 17% ;. LCWB™~PS-B3) Ra 4,01
mn, No |onisation F113MR (CDCl. 8 1.88 (3H, s),

3.73 (3H,.9). 7.11- 4 (41i, m, % _26- 7.3 0 (4H m.
L s ""'Q2vsJO 1J(P PCTI CBt aa. tI ]OSIW 179 82C.
2,2-Bis (4-ohloranheny pl4nienic a€iel  C A solutioa
of2 2bi s- (4- chl orwphenyl ) - proplonlﬂ'hC|d met hyl ester

( 21 Q@4 chloro-phenyl)-piperidin--yl]-benzoninile was reaced with 4-(4,4,5,5-
letramethyl-1.3,2-dioxeborolan-2-yl)-1 H-pyrazole following (he procedure set out

10 in Bxample 1, but using tetrakis(iriphenylphosphine) palladinm {0 as ithe calalyst
and heaning a! 100°C for 15 mimstes, to obloin rhe litle eompotnd. TCMS (P3-43)
R: 6.68 min [M+H]" 329. "HNMR (Ma-cs-OD) § 2.65-2.73 (4H, m), 2.77-2.85

(4H, m), 3.75 (3H, 5), 7.46 (2H, d), 7.59 (2H, d), 7.68 (2H, d), 7.71 (2H, &), 5.42
(2H, br.s).

13

Bis-{4-chloro-phenyl)-acetic acid (4.33g, 15 4mmeol) was suspended in anhydrons
20 methanol (20mL) and concentraled hydrechloric acid (5 drops) was added, After |

rre-Jraskdas be aebae

L /AL Ul o 1 L s o s T ] Ay T 8 W e,



D.67mol) in TIff/waterl mathanol (1:1:1, i BULL) was

stirred at roomtenperature 5 for 5 days then
concentrated I n vacua. The residue was psttilioned
bet ween et hyl acetate and 2N hydrochloric acid, then
t he organi c phase was washed wi th bone, dried
MpSH4), Filtered and eoncentntedto give the |ine
cd‘r&ﬁﬁﬁﬁ"ﬂ'ﬂ”ﬂ 86rn 93% as a yellow solid VRGETER2REHSG
used without Furl her puri'fication, LCMS (PS-B3) Re
2A D min [ MCO2H}- 249. 10 82D. 2.

Bi s- (4-chl or o- pheayl )-N ni ei hyl-pronionamde (C - C
GpH f I Nmd O By Following the ptocedurc

descri bed i nExanpi e BD but subslihriing 3{4brono-

gl izcath} macuézéh@zﬁ :q&rnche@tyenwddmmrﬂmaﬁﬂw’ Godaler 'ﬂua{bﬁﬁatat "
- -z ehl om a ioni e .. aci e title
corfsﬁ%%r?ﬁlh%\]/as alcﬁ.gﬁﬁiﬁ%@rﬁ@%ﬁ 19“5“% mn
{ Miartifianc@rgvean iyl ygretatp Mﬁ%m@@@wwwﬂ sclulion,
fC ﬂmwm | e ngw:b;d i e
follown roce escribe u
subsgw'i ] ng Fﬂ4m§ﬁ%“m$£b ls gr ”fm%ayl } N
net"r’lﬁl;lp'i’f' i) et AR, te %ﬁmﬁzdmzﬂiﬂr@pemﬂ e+ t@lﬂeﬂcsw&)ﬂ 57
6 1M PRET K B2ORANIDH G tiod. ™1 NMR (CDCY) 53,74 (3H,

henyl the t d
Eb?%ﬁéaﬁ P et AT G s Tl Dea

82R 1244Cb|oro phenyl } - 2- f4 - S7~st - Phenyl panr || -m

in ¢ . cl
A solubion of bis-{4-chlarg-phanyl}-acetic acid melhyl ester (1.1%g, 4.0mmaol in
THF (20m!) was cooled to ~78°C under nitrogen. A sohtlion af LDA {3.0mL,
6.0mmgl, 2M in heplane! THF ethylbeneene) was added over 5 mioutes, then oftera
further 20 mimnes, indemethanz {0.563 mi, [0.] mmol) wes added. A fee 4 hours The

15 reaction was quenched by the addition of saturated ammonivm chloride sehition
and allowed to warm o moom temperature then concentrmbed in vaoie lo remove
organic solvenrs. The mixture was diluled with ethyl acotete/peirol 1:4 and weshed
with sehrraled nmmerium chloride sohetion then brine, dried (MpS0,), fllerad and
concentraled o give a residue which was porified by column chromabography

20 (8i03), elyling with an ethy] acolale/petrol pradient (1% to 2%). to afford the tide
eptnfround as 2 colourless oil (210 mg, 17%); LCMS (P3-B2) R, 4.01 min, No
Tonisation. "H NMR (CDCL) & 1.88 (3, 53, 3.73 (3H, 5), 7.11-7.14 (4EL, m), 7.26-
7.30 (4H, m).
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c~t HNH 5

rl, 2-Bi s-(4-chl ompheuyl)-pnmpyl]-nm& yl -am ne was
reacted wi dl4-(4,4,5,5- tetranethyl-1,3,2 die

caborol an-kyl)-L${-pyraxale follow ng the pwedure set
out ii Exanple t to give the title conpound. LCMS
(PS-AS) R, 6.94 minf MH "' 326. 'R NM (Me-ds-0A) 8
1,86 (34 s), 2.17 [313; s), 3.89 (211, s), 7.26-7.33
(A@GHT“WFf%7 7.40 (22H, m, 7.68 (21i d), BIHRLHPOSLY
ti |0 BXANLIFILE $3 s 1-14-~:hlero-phertvl}~ neshy
m nd- [ ~1H~nsl axol - 4-yl ] =pha~l |l ~lltenal ¢ | u H N H
By fallow ng the proaedtue described is Exanpl e 79A,
798 and 791) but substituting ethanol am ne for

met hyl emi n% t he fide conpound was obtai ned. 15 LCMVS

( PSaés3).2-Bs (D ehdo-piehvl jrgbikintt acid28, (N H p+H } 310. tH
NVR (Me-dl.OD) S 2.38 (3H, a) 334 (21j, s), 728-7,31
(2H, m, 7,41-P~46~(4H n}, 7 .54 (21, m, 7.92

(2H, s). B7CAVPLEB4-Jledms"' Q 200 463 rc77cBZPN 0
A46-1 rat ~ - 4-01-~~1lLe~yD
|-r4d1 rio~l ~vl | -ghghvi [ ~th(r)ol [ §4A~cj? |4
Chl or o- phenyl } 3- hydnky 214 i ado- phédpol ]
eShyl | _i soi ndol e

A solution of 2,2-bis-(4-ch{oro-phenyl=propianic acid methyl ester (210mg,

0.67mmol) in THF Mvater/methanol (1:1:1, 18mL) was stirred al room tempsnziurs

3 [or5 days then concentrated /rr vacuo, The residue was partitioned between ethy|
acetale and M hydrochlotic acid, thenr the orgoele phase was washed with brine,
dried (Ma3Qy), filtered and concentmted fo give the iille compoumd { | BEmE, 9%}
as a yellow solid which wos used withow! furd ber purification. LCMS (PS-B3) R,
2.A0 min [M-COZH} 249.

10 32D, 2 2-Bis-(4-chloro-phenyl)-M-niethyl-propionamide

R ot
& »

By following the prosedure described in Example AL bul substituling 3-(4-brome-
phenyl)-3~{4-chlorm-phenyl)-propionie acid for 2,2-bis<{4-chlom-phenyl}-propionie
acid, the tile conpound wag obinined. LCMS (PS-B3) By 3.40 min {M+H]* 308.

15 B2E. [2.2-Bis-{4-chlory-phanyl-propyl]-methyl-aming
cl \‘t
By following Lhe procedure deacribed in Example BE but substituting 3-{4 Bromo-
phenyl)-3-(4-chioro-phenyl}-N-methyl-propionamide for 2,2-Bis-{4-chloro-

[ — i
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dlellect t o~ 1 NNI_ O 5 A mxture of2

(4-chl oro- phenyl) - 2- (4-i oda- phenyl ) - oxuaue* (571nyg,

1. 60mmol ) and potassium phtllalimde (340nmg, 1. 34nmol)
in THE (5nL) and DVMSO (2mL) was beared at 100C for 20
hours. The m xbuewas concentrated |In vueuo, dil uted
with ol hyl acctalc and tarusbed with water and brine
( XD205pBd (MgSO), fiketed and concent t FCEGERGHFHE
a crude product which was™urified by colum 10
cbromerography (Sips), eluting with a gradient. of
ethyl acetaWic"l (2.5%to 100% then 10%

nmehhanol | di chl oronttanc (a give the title conpound
(273ng, 34%; LCMS (PS-A2) Rt 322 min [M:H]' 504.

Thi m@mmm@ﬁmﬂﬁl heGiailco@orim o daiinkd) @ CVBIHIR )

gple 79A 34B N={7-f4-Chlo
phr v?f Jﬂrr'{t?l}rrgév 2-r14- (IprraWI 4 yI] Phrnvl | -el hvl | -
id [

vvith4-(4,4.5,5- oxvl an-2-yl)-iH
pyrswi e follow ng t in Exanple
].but u9ing 6 is @) 2005/ 061463 Glt 200IWb6-4 4 ' Si
tetral ds(tti phenyl ghosphi ne) palladfum (0) as the

catal yse, to obtain the title comfopnd, LCVS (P$-A2)
& 2,62 min [MH 460. MC. 2Am no-2%fM¥chl oro
pheayl)-1-fd-{1H vvraxol -0~l] nhen~ii a]

5 [2,2-Bis{4-chloro-phemyD-propyl]-meahyl-amine was reacied with 4-(4,4.5,5-
tetramethyl-1,3, 2-dioxaborolan-2-yD- 1 -pyrazale following e procedure sel oul
in Exampls ! 10 give the Btle compound. LOMS (PS-A%) R, 6.94 min [M+H]T 325,
" NMR (Me-dy-0D) 3 186 (3H, 5), 2.77 GH, 5), 3.89 (2H, 5), 7.26-7.39 (41 m),
" 737740 (3H, m), 7.68 (2, d), §.35 (2H, 5).

m E 1PL
- o ¥ inp-1-[4{1 Zol-4-yI\-phanyl]-elhanol

By following the procedure deseribed in Example 794, 798 and 7910 it
subsiihnting ethanclamine for methylamine, tee Gilz compound wos obloiped.

15 LCMS (PS-A3) R; 5.25 min [M+H]" 328, (M~H;0+H]" 310. "H NMR (Me--0D)
& 2.34 (3H, 3), 134 (2H, ), 728-7.31 [2H, m), 7.41-7.46 (4H, m), 7.51-7.54 {2H,
m), 7.92 {2H, &)

EXAMPLE B4
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GNANCOH > OHOHHNH // Il N1INNHNS5 By
follow ng the Procedure described is Exanple 49D but
substituting N (2-((4- [

Chl oro- phcayl ) -[4- {1 H pymM - 4-yl ) - phwyl | - nef cxy)
-cthyl} phthalamc acid for

N-[ 2- (4- CLI ot 0- phenyl ) - 2- hydr oxy-2-[ 4- (1R- pyraw - 4-yl)
-pbenyt]-ethyl]- 5 phthulam c acid, the fide eonpond
W0 YRVigivied. LCVS (PS-A3) Iti 6.29 min  PCT/GBIINANSIES
[ M 1120+113' 296- 1H NVR (NBLd3-t717) S 3.29-3.38 (2%,
m, 7.32 (Md), 7.41- 10 7.46 (41L m), 755 {221:., d),
7.94 (21->; s}. 7CAMPLE SS tl 4-(3.D chInn1phenyIZ 4
{4('H pyra; pl ~-y[S-P?!'Yl olpne & NH C HN By
folow ng the procedure desenlred in Exanple 14 but

S Ubghintodl icRghlGhbREAPE] 1 \]-ethano
1. 2- dIchI0|obenzcne t he t|de conpoun was obtalned
7-; T ] - e )

6 2_@@ 2 69 (2H, m, 2.73- 2 81 (2H, m, 3 18 3 30
(4}t m, 7.34 (114, dd), 7.46-7.52 (3H, m, 753 (1H
d), 7,73 (21 . W0Z)1151061463

PCT/ G11120040) it om 4- met hoxv
ncnyl-4 [_ Lfl-

5 A miature of 2«4-chloro-phenyl}2{d-iodo-phenyl)-oxirane¥ (57 Lmg, 1.60mmol)
apd potassinm phthalimide (340mg, 1.84mmol) in THE (5mL} and DMS0 (2ml)
was heared at 100°C for 20 hours. The rixhire was eoncentrated (6 wacro, diluted
wiih clhyl acetzte and wished with waler and brice (2), dried (g80y), fitersd
and concentrated Lo give a crude produee which was purified by column

10 chromarograghy (S103), eluting with & gradient of ethyl ocetate/pebol {2.5%6 Lo
100%) then 10% methanol/dichloromethane ta give the title compound (273mg,
34%0); LOME [P5-ADY R, 322 min [M-!-I-Ij+ 504.

* This starting materfal can he made by the method daseribed in Example 794

248, N-{2-{4.Chloro-phenyl)-2- -2-[4{1H- l-4-yij-pheoyl]-ethyl}-
15  phthalamic acid

cl o
ST

2u[2-{#-Chloro-phenyl)-2-hydroxy-2-(4-iodo-phenyl}-ethyl)-isolndele-1,3-diene
was reacted with 4-{4.4,5, 5-tetramelhyl-1,3 2-dioxaborolan-2-¥1 -1 H-pyrazole
following the procedure sct out in Example 1, but using

A e - 1,

cldmAoablamedalt i P Tim G0 A% 0% F oaar -

e aa



MO rl y HH By follow ng the pr-(-)cedl-Jre described in

Exanpl e 14 but substituting ehl orobenztne 5 for
2-chleroanisalt, dye title conpound was ohtai ncd.
LCMWES (PS-B4) B16.24 min [MH 368." H NWR
(Isle-da-0OD] 8 2.62-2.75 (4H, m, 3.23 (4H, apparent
©, 3.86 (3Fi, s), 7.06 (ILI, d), 7.31) (1 H dd),

7 .MN0psGAsy o) 7,45 (211, d 7.69 (21L d)PCT&:EQWW'(%H
s)_ EXAMPLE 87 10 4-(d- CSi¥oro-3-11tsoca ehenyl -0 [4
| 1H rol ~y1] ~hesyl L-Pf 87 4 4.C 11 ban 1 -4-h
eridinel-carbo tic acid tent- butyl aster & C = +
NSao - Ngcc r~-Br ~ F 3 OH A solution

of 4- chf or a- 3- | t uor apht nyl nagnesi um btontide (15ml, 7.5

nTTEMEElG&{lEMEﬂ}gngMm&n@M ualﬂpﬁl ]% ulﬁHtlﬂiﬁb@t?ﬁ? t Ot
OX~ id ren uty ester
E%HFEMESRI‘ n{%@&g@ ﬁ”‘ﬁ@u@g saturated amoni um
chlor : oanlc sol vent
was - T O e RS wRcEtergEaed wth
et hyl acetmf e»_then this extract d{vas vvashed W th
brine, dried (M D4)F fPtered ano
afford a resrdug wh s purified
chr omar ogr aphy 24, ('Si , tinti.ng wit
ethyl acetote/petsm (0 6 to 209% to af drhotltle
compound (511 130/0). H Fh4R Givic-Jdy CD) S 1.48
{9H, s), 1,67 {2, hr.d), 1.92 (2H, #4), 3.16-3.29
C2VYL, n) 3.99 fP1-1, br.d), 7.27 (1HNd) 7.38 (111,
ddy 42 (I H t). |
By fnllumng the procedure described in Example 49D but substituting N-(2-[(4-
Chloro-phenyl}-{4-(1H-pyrazoi-4-y1}-phenyl] -methory) ethyl)-phthalamic ecid for
H»[L[%Chlum—phenyl}-i-hydmxy-}[H!H—pymznl-:l-jrl}-phen}rl]athjr]]-
phibalemic ecid, the atle compound was obtained. LOMS (P5-AS) R, .29 min
PM-HO+H]" 296. 'HNMR (Me-c5-0D) § 3.29-3.38 (28, m), 7.32 (2H, 1), 741

10 746 (4EL, m), 7535 214, d), 7.94 (2H, 3).

EXAMPLE 85
4 Dichloro-phenyl)-4-{4-(1H- =tv])-pheny| |-piperidine
cr
NH
Cl
H—N

By faliowing the procedure deseribed in Exampls 14 but snbstitting chlorobenzens

15 for },2-dleblorobenzene, the tile compound was obiziged, LOMS (P3-BHR, 720
min [M+H]" 372, 'H NMR (Me-d5-OD) § 2.62-2,69 (211, m), 2.73-2.81 (24, m),
3.18-3.50 (451, m), 7.34 (1H, &), 746-7.52 (3H, m), 7.53 (14, d), 7.72 (ZH, d),
9.56 (2H, 5).
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WD 2fICEy94ff|] PCPIGBZOaJIClYS~Ia 1w

87B. 4AHr cknp- pheayl ] ~ 4chl arcO_tluora-nhemip du C ~~
yt G ~ I{ ~HBoc F 5 By following the procedure

descri bed in Exanple 42B but subs ftidag

cbi orobenzene for bronobcnacuc, the Gic conpound was
obtained, LCM5 (PS- 5 A2) R 2.43 min [MH 368,

3-L4hen 1 - 4 1l1-1- 0l-4-v -hen 1 -vjpMNjje C Cl 33g
crVOIEEIEY _Bhmo P Y) P P phaayl)---(4- rmfa‘fﬁnsuﬂmm
hen | - i eridine was readfed with 4

[4.d,5,5-rcVanet hyl 1, 3, 2- di oxabom an-2-yl )| Hpyrazolefo
Il owing the procedure 10 set out in Exanple 1, but
usi ng tedaki s(hi phenyl phosphi ue) palladium (0) as the
catalyst, (o obtain the (W conpound, LCVS (PS-A3) Rr
7. IExamipraist H + 356. H NMR (Me-400) 3 2.62-2.80 (4H,
m, 3.18-3.30 (partially overlaos MAth solvent 41. 1,
n)’ p- L AR athoy-PRCO YA Rt Y- gEan - FTc iy e (111

dd), 73D (I I-1, dd) m%-43 7. 49 (3H, M. 7.71 (2I-1,
d), 5.55 (211. s) 15
H Pynzol- 4- M nhcnvl | - p#
4 (4 carhoxphel) (4-chloM
| -carbatyfic acid tert- hu
PCTI GH200-/ 005-6d 145 ET

-4-vl|-ben zjp acid 68A
nvl} pi~cridine
ester WD 2005/ 061-163

N-A
H

By Ellowing the procedurd described in Example 14 but substihting chiorobenzene

5  for 2-chlcroanizels, the title compmmd was obtained, LCMS (PS-B41 R, 6.24 min
DM+ 358, "H NMR. (Me--OD) § 2.62-2.75 (4H, m), 3.23 (4H, apparent £}, 3.86
(3H, 2), 7.04 {18, 4), 7. 0 (1H, ad), 7.34 (1H, d}, 7.45 (2¥, d), 7.62 (2H, 43, 8.57
(2H, =)

10

C cl
I+ L — -
MgEr o E
H

A soldtion of 4-chlore-3-Rugrophenylmapgnesium bromide {150ml, 7.5 mmol, 0.5M

15  in THF) was added, under njtrogen, to 4-oxo-piperidine-1-carboxylic acid wri-butyl
ester (102 g, 5.1 mmol}. Afier 24 bours, sahrated emmoninm chioride solution was
added ihen the oreanic solvenl was removed in wacyo. The mixtuee was exiracied
with ethyl acelate, (hen this extract was washed with brine, dried (Mg50y), Bllersd
and coneentraled to afford 2 residus which was purified by column chromarography

20 (810w}, eluting with gradient of ethyl aocetate/petrol (0% to 20%0) to afford the title
compaund (511 mg, 309%4). 'H NMR (Me-d3-0D) § 1.48 (9H, 1), 1.67 (2H, br.d),
1.92 (2H, \d), 3.16-3.29 {251, m), 3.99 (2H, br.d), 7.27 (1K, dd}, 7.38 (1H, dd), 742
(1H, 0.
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HBx HUl am C C Under nitrogen, a solution

of 4<4- brmo- phenyl ) -4- (4 al ora_pbenyl)-piperidinc_ | __
carboxylic acid ten butyl ester' (8S8ng, 1.97 mmol)

i nNnTHP (5nmL) was cooled to -78C. A goluUon

of n-butyl hLhilnn (15 nil, 1.6Min hexanes) was added 5
di vpwi sc and the m xture nai nfai aed aphis tenperature
f YO YHMIHus. Carbon dioxi de gas (gener atPEarCRRBHIOHNY
ice and dried by passage ﬂﬁrough a colum of cal cium
chl oride pellets) was bubbl ed through the anion
solution for 80 mncnes then the m xture was all owed
to warmto roomtenpera= The solvents were renoved In
vncvo then the reS|due was partltloned bet ween. IN
hydpzic# : )-chI; il id Tlte organic
phase was separated drled (Mg50a), filtered and
concentratedm The conbi ned aq s were further
extracted w t hyl.,. acal areg act al so being
dried (My504)s red,”Tdnbi ned hitle etherea
axh-aet and coucesnted to

agnrd, 4- (4-carbnry-phcnyl)-4- (4. chlggm phenyl) -

pip r |ne -carboxylic acjdtert- butyl ester (889m);
LC WMW‘Q@ fabuishbsiiging 360.  Thi s

sIedﬂnﬂgunaﬁummahhmamnb@umnﬂmpmmﬂ¢£GMHnﬂhDdMHg$cribed

5N EXAOREEnik il H]ftggal owed by Exanpl e 48A 885.-(0.
| rox~- pF~ ngII~ S4t1H-pyrazoI 4-y ahem
pH 4 £ A L T4 9

&
tk- (4-chlorg
ut yl

—

4- (4- CAlrboxy-
-c&bexylic a

) - pi peai di ne-1

Er

ﬁ'h’
4-(4-Bromo-phoayl)-4-(4-chloro-3- Auoro-phenyl)-piperidine was reacted with 4-
(4.4,5,5-tetremethyl-1,3,2-doxaborelan-2-y1)- 1 Hpyrazols following the procedirs

{0 setout in Example 1, but using tetmkis{hriphenylphosphine) palladium (0} a3 the
catalyst, (o obtain ke tie compound, LCMS (PS-A3) R, 7.11 mie L+H]' 356.
'H NMR. (Me-ds-0D) & 2.62-2.30 (4H, m), 3.18-3.30 (partially averlaps with
solvent, 4H, m), 7.23 ({H, t), 7.34-7.39 {1H, m), 7,22 {1H, dd), 7.30 (1H, dd), 7.43-
.42 (JH, m), 7.71 (2H, d), 8.55 (2H, 5).

s
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ester was rnctcd w 2L
4-(4,4,5,5-tetnnrel hyl -1, 3, 2-di oxaboral aa- 2-yl ) -1 H pym
xole } following the procedure sat out in Exsnpin 1,
to obtain the title conpound. LCMS (PS-A2) R4 2.92 min
[ Mr11] + 448. 5 88C. - 44- 1H Pvraxol~ 1 - i _ ' ridn
4 bisacid HOC HCRC Mry9oc ~H Nr ry HN 4
(4J2sr boxyphenyl ) - 4--(4- (i HpYruw -4-yl } phenYl ] - pi peri
dime2gesshoxylic acid 4 tert-butyl esterPgR2@argl00546
0. 06mmol ) was dissol ved i n*Hi oxane (2nL) and I N
hydrochloric acid (21nL), Alter 24 hours the m xture
was concentrated in vacua and 10 Iritunred with
diethyl ether to afford the title conpound as the
dlhydrochl ori desatt .22g, 90%; LCM5S (PS-A3) Rt 5.22
mn EMI-HY 348. tHL MR (,rlc-c,maa) S k 2.70.2,82
apparent t, -
WP, &00( 20,

EXAMPLE 89 15 41
eavl 71~3. 4, 5. 6h
89A 4~~Clil e=0-n 21{ {4.4
(1iippsi. irI-I-caH'6oxyI|c acid tert l§'uty| ester Sac
Cy Qﬂﬁc:ﬁ&ug@@qaﬁhuﬂﬁ oc-1-

e e ORI
| C e ‘73‘:(&%@##@@@6@&%@3 (Mmmflﬁﬁﬂmﬂﬁﬁﬁms added
RCr aep 004 Mo mékfide mmuﬂrmgmﬂe B0 mifinS WRY ) Was
w5 ] S 228 O3 L S B
calcimm chlonds pellets) was bubblad thmugh (he anion solution for 80 minutes
then the mitture was allowerd to warm to room wmpembms, The salvenls were
removed in vacup then (he rasidue was partitioned between 1N hydrochlords acid
1t and diethyl eiher. The orgenic phases was separated, driad (MgS0,), filtered and
concentrated. The combined agraous phases were further exiracted with clhyt
geatate, tis extract also beaing dried (MeS0y), fllered, combined wilh the ethereal
extract and concentrated to afford 4-(4-carboxy-phenyl)-4-(d-chlaro-pheny|)-
piperidine-1-carboxylic acid tert-butyl ester (889mz); LOMS (PS-A2) B, 3.52 min
15 [M~'ButH]" 360.

* This sturting material can be made by the method degeribed in Exampla 144
Eollowed by Example 48A

HO.C
HO NEIoG
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hexanet hyl d| sila do sol ut| on (I QTL 20nt rml 2Min
THF). The m xture was stirred at 0'C for 3,5 hours
then allowed to warmto nomt pasture and stirred far
a further 20 hours, MetLanol was added tfiea the

m xture was concenttaled in 5 vacua. The residue was
taken up in ethyl acetate and washedvriih I'N

hydr WeysEsi ¢ acid (x3) and brine, dried (MESBAN{HRI
Eltered and noncenirated t$ afford a residue which
was ptrd5.ed by colum chromatography (SiO, etutiag
with gradient of 2M nethanolic amonia in

di chl oronel hune (1%to 5% . A second purification by
cafnnnchromatngraphy ( Si t 1z), churl ng with 50%

et hyJ@-@@ périding-@ cartldQyiGQIE QH My 16

Th i S g'r"’%gu'%‘g n‘t%éﬁpé%%gﬂzg é%ifﬂb% flas E%Wégmul&

des GHpyepiy procgdueGrar in Exagtple lﬂephmlmtherm wempbund) 0.09S

p34ﬂ’%3ﬂé5ﬁ;2&95nﬂ[4ﬂhhﬂﬂ4§’yr axol y
pben~] - L .4.5. 6- hexahvdt 44, 4') bi pyn dinvi NH N ~

NBXaa(él. uldphlul

4- (4- i OF 0- pheny
dnyl | - car box§a¢
with 4-(4,4,5.3
pyrazol e foll owi ng in Exanple 1,
foll owed by treat ifn=di oxauc, to
obtain the title c '
(M:H ' 305. ' HNWR
(211, br.d), 3.24 , 20 br.t), 339,.62H, br,d). 7.58
(2H, d), 7.76 (2H, d), 8.17 (2H. d),"4 8,37 (2H, s),
8. 824-faditcfpheny ZﬁﬂﬁMﬁ%z&ﬁjy]}-phenﬂ]-plpmdme-l-carhuxyhc acid

rr

yL%%E?W Fq"'?%?“ﬁh“edﬁri‘“ﬁufm‘ﬁsﬁfi}‘émg’ diegze Bl 81 ¥51463
Pﬂh}@&{:@@‘@ﬂﬂﬂﬁ@%@ﬂurﬂ hours lhe mixture was concentrated in vacuo and
10 irturated with diethyl ether 1o afford the fitle compotind as the dibydrochlocide salt

{(22mg, 90%); LCMS (PS-A3) Ry 5.22 min [M+H]}" 348. 'HNMR (Me-&-0D) &
2.70-2,82 (4H, m), .26 (4H, apparent 0, 7.46 (2H, d), 7.51 (2H, m), 7.68 (2H, d),
B.00 (M, d}, 8.47 {2H, 5).

d3-0D) S 2.76 £

EXAMPLE 89

15

gac

c! Cl
Under nitrogen, 2 solution of bis-(2-shiom-cthyl}-carbamic aeid et -yl estert
20 {1.54g, 6.36mmal) in toluene {10mL) was cooled in ice. 4-(4-Chloro-benzyl}-

e L TS, AL SO I FEL B R P A
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NN cl ~H2 NF tl~H~+ E 13y fallow ng the
procedure described in Exanple S but substituting 4-
clil ewphcnyl magt esi um brom de For 3-chl orapheny[n

gaesi uar brom de and nethylam ne for amouiathe fitly
conpol nd eras obtained LCM5 (PS-H3) Rqg 5 2,60 m a

[ MtH] * 312. 1H NVR (Mc-4-0D) 8 2.44 (2H, apparent qd),
2.87 (2H, dd), 4.14 (( Hz), 7.24 (IH, dt), 7,27-7.33
( MO 2HSHE3 34 (1H, 1), 7.42 (2H, d), 7.68 PCRMERNTINSIG
9.59 (W s). BXAMPLE 91 2%fetl ;

ylnm >, 0-1{4-nitro-phenyl | -1. Ed-f 1Fl - pyraxoWVvE7-pt _+e
a}'1l] anal | 10 H By foilow ng the procedure
descrbed in Exanple 83 but subslitnling (4-chloro-
pheayl ) - (4- Dodo- phcnyi ) - mel hanone for

( 4- SwaitnephEuRYEl6Amal) WhOmh Faskkd maﬁmaﬁ theatitle

1Hrl\%ﬁ§§ﬂ?ﬂ @f‘%’i‘n S‘?&”?H%@% 1%’??““‘[53““7 8o

(2H3t theg pllowpd @ varblo i tenebpratus: 0B s tEdH,
dd) ['oraftﬂar(?ﬁl&m Si},chﬂnﬂu%ﬁddai SR NRMEREL hReQBrsRder

O e A L

n
f_@{m Dl gnmmmmﬁmduu
deSGth[:bQﬂs ph:ﬁ'iﬁ}saimlhﬁmﬁﬁﬁ Eﬁm&@&*z@?' ng

2. cAr AR K ey %?@fﬁﬁz g%g‘i@ﬁ‘ﬁﬁﬂﬂbtﬁzenc

Wi t WIEHWEM&@} elubig withii 0% eféﬂ ABGL rokgse hE D

BSB3 et e M2 §7326_ HNWVR
?Ngegf’tow@?éé 65‘83 70{1()25%'%@ 3, 9013](2311 s),

4. 3833 Perkirlgd bt car’be Wby R nlelblt drieatn P Chdm, 35, (1 H

d
) Parkin Trans 1, 2000, p344H-3450
HOR_4- H-—l’IH~Pw-.azni—4— phenyl]-1.2,3.4.5.6- deo-[4 4 i
N-hl

15 4{4Chloro-phenyl}-3,4,5,5-letralydro-28-[ 4,4 bipyridinyl- 1 carbox ylic acid tert.
bubyl ester was ceacted with 4(4,4,5,5-tetrameihyl-1,3 2~doxaborolan 2-y1)-1H-
pymazole following the procedire set ont in Exomple 1, followed by treakment with
40 HC in dinkane, to obtein the titls compornd. LCMS (PS-BH R, 422 min
[(M+H]" 305. "HNMR (Me~ch-0D) 5 2.76 (2H, br.1), 3,01 (2H, br.d), 3.24 (2H,

20 brt), 339 (2H, brd). 7.58 (2H, d), 7.76 (2H, d), 8.17 (2H, d), 8,37 (3H, 5), 8.82
(2H, d).

EXAMPLE 90
- - 1 IH-pyarol-4- . [ami
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7,40 (ig s), 7.45-7.50 (213, d), 7.70-7,75 (2H d),
8.60 (213, s). BXAL4PLE 93 244- ChkcWU2A

pyj 1: 2- Room 2-f4. 114-p aaod4-vll-uhegvl]-eftiam ne

10 93k 22-Bis-(4- hlaro-phe(Lyl)-2-Huoro-el hhh Iam ne
ad d OHIlI t= G4 Amno-1,1

hi s-(4-chlom phenyl)-edimd (293 ng, 2,04 maul) was
divERWPEHS n pyridlae-HF (2 m) with cool i MGICRAfI@RED 4
hours the mixture was di Zd¥d into IN sodium

bydr oxi de sol ufien and extracted with DCM x3). Each
extract was dried 15 (MySflr) and filicredbefow bei ng
conmbi ned and concenun7ed to give a residue which was
pin" ed by eolrann chromatography (Sim, eluting with
0.5% triethylamne in g notate to afford the
title conpound (192 <00 % WLEMS (PS-BS) RR 3. 34
mn[MF]  266. 'H (osz) 3.4] (21-1, d),
7.39-7.46 (813, m. 20 9 -(Chl pj nyJd}2-flu

zud4[ 1H pyraz 1-4-vl | nhenwl#- et hyam ne 4 WO 200 3/116
146 3 PC7/&@B2004M J-164 YOO pf +- P'" 't NHL
~ 2,2-B &{ 4- chi om PhenYi! )-Iiz Ruam eth Uui ne was reacted
with 4(4,4,S,5 Yefmt hyl 4,3

di I lre
pr\gﬁ PeIOHRY e set arc#&%dr%&hﬁr&%ﬁei@%p%ﬁtﬁg%}heatl ng wen
carf "E‘H’ ‘F‘BU"’E‘MF@F “SPloahrieygngEm brogidggg\\V povver
I N sl foTaovaniethe titls coabjothd vl Bl JECMO PRAIINE

§P Syt Rzn®s 69 it Ml on s it MR LN il .:&P o
d:[] 414 {[H,‘I:] 7.24 (IH, dt), 7.27-7.33 (2, m), 7.34 (1M, i), 7.42 (2H, d), 7.68
(2L d), 8.58 (2H, 5).

EXAMPLE 91

10 H
By foilowing the procedurs described iv Exemple 32 but subsrtitaling {4-chloro-

phenyl}-(4-lodo-phenyl}methenone For (4-Bromo-phenyl)-(4-nitro-phenyl)-

methanons, the title componnd was oblained. LCMS (PS-A) R, 1.79 [M+H]* 339,

'HNMR (Me~d-OD) 5 827 (2H, &), 7.58 (2K, 5), 7.80 (2H, d), 7.65 (2H, d), 7.52
15 {2H, d), 4.00 2T, dd), 2.73 (3E, 5} - CH{OH) signn! presumed 1o be nnder water
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7.77 (21f, d), 8.41 (2H, d). EXAWPLE 94 3 orn 4-
ravot-0 | _ } 10 Byfnllawi ng the procedure described
is Exanpl e 60 but replacing 6-cbioro- aicotinonitrile
with 5-chlcm pyri di ne- 3-carbal dehyde a& iepla ing
3-nmethyl-I- t iiyl-) H pynzole-4-baronic acid with
7-tntyl -1H pyrazoi e-4-bonruc acid, and then follow ng
the procedure described is Exanple S. the title
coMpyurEHsbul d be 15 obtai ned. XAVPLE PCT/GRNNHODS G4
2j 4- Chl aso- 3- 11 uero- P~egy %2 |

-p3' ra?ol -4-Yl|l " Phgnvl | ~ Janm ne wo xnnunht ua
PCTIGR2(IMIIN15[64 191 CF 7iFli 1) rN By
fallowi ng the procedure described is 13xanplo 87, but
repl aci ng 4 oxo- piperidine-1-cauboxylie acid tart
butyl ester with (2oxo-et$hyi)a azbam c acid Jeri -

butyl ester, the idle & und could be obtained. 5 1
CAW. E 96 4:(2-3-flo- h 4 IHr | i eddiaa 1JFI
cl By follow ng the proce e described in Exanple
14, but replacing chiorobe ne wth

| -chEero-2_funvhenzene, thektitle conpaundtanbe
obtained to i sXAMPLE 99 f

By following the procedirs described in Example 378 and Example 42C bt
replacing 1-{4-bromo-phenyl}-2-melhylemine-etheno| wilh 2-amino-1~{4bromo-
phenyl)-ethanel and chlorobenzene with 2-chloroanizole, the Hile compound was

5 oblained LCMS (PSBI)R,2.55 [M+H]" 328.20_ 'H NMR (Me-d;-OD) § 3.65-
3,70 2L d). 3.90 (3H, 5), £.304.35 (113, ), 7.05-7.10 (1H, d), 7.30-7.35 (1H, 4,
740 (1H, =), 7.45-7.50 (25, d), 7.70-7.75 (2H, d), 8.60 (2H, 5).

EXAMPLE 93
2{4-Chl, -Auopo-2- H-pyraznl-d—y|1-phenyl]-ihylamine
10 534, 23-Bis{4chloro- 1)-2- lamipe

d Q
GH l:
M, NH,
— i
=) cl

3-Amino-1,!-bis-{4-chlorm-phenyl}-eitrmol (293 mg, 1,04 mmol) was dissolved in
pyridine-HF (2 ml) with cooling. Afier 24 hours the mixture wes diluled into IN
sodium bydoxide solution and extracted with DCM {#3). Eack eatract was dred

15 Mpg30y) and Aiicred belon: being combined and concentrated Lo give a residus
which was purified by eclumn chromatography (Si(k), sluting with 0.5%
friethylamvine in ethy] acstate io afford Lhe Gtle compound (192 mg, 65%); LCMS
(PS-B3) R, 3.34 min [M~F]" 266, ‘H NMR. (DMSO-~d;) § 3.4 {2H, d}, 7.39-7.46
(8K, m).

20  93B. 2-{4+Chloro-phenyl-2- 1 pymzoi-4-yl-phe: thylamine
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1- 417ic ora 1 - IH 0~1-4-yt]- nethvli-pipesaxine
97A. - C4-chdpw ut ppyi) 4 dishl Q vheu~i Lnet h~nol aK Cl
cl I ct Comercially available chl owphrmul magnesi um
brom de and 3,4 15 di chl owbenval dehyde can be

rract edt oget her according to the nethod described in
J. Medreirnal Chent (2000), 43{21} 3878-3894 to give,

t M stikeslconpound. 3 w 0 21111. 5! 061 S63 veCTeiiBifin 154
OQIft POSS (4 192 979. 12w

nl el dor o- 4- Fehl or o- (4-chl or o- phenyl ) - net hyl ] - benzene
ad d d ~ d The producL of Exsnpla 97A can be
reacted with SO .d z according |o the nlerbod
described !'n &vnic Lorfers, (20031 5(3), 1167-1169 to
give the W conpound. 5 <t

97C. 1-{{3.41% ~m oYt epvl | - ~vs L~ i

eayl ] - net hyl } - s agi,ne Cl H he¥i t| e conpound
may be prepared !mp Il compound o anpl e 97C by
usi ng the nethog d conditions deseribed in

Zhonggrro Yuvwu fuUgue Zayhi (2002) L 12(3),125-129. 10
EXAMPSS 2 (3. ~Di cHl aa- Ohenyl | ~[ 4 1H-&yrsiol ~yi)
aLeavl|-e hylamne C. RN H‘w By ﬁéflomnng t he
procedure described in Eloanp]e 42 but, is Exanple

42 B2-Bix(@phiare-piayli-DHAa0 BRAEER Srat\ichddd with 4-4 4,5,5.

' Zandlh G P8 BERAGRE. 2 NP 88 GAIEDG can be L

in Example | excepr (hat heating wes caricd cul at J00 °C lor 5 mimzes using

3 300W power in a CEM micrgwave, 1o oblain he tite compound. LCMI (PS-B4)

Ry 6.69 min [M-F ]* 296. "t NMR (Ms-s5-0D) 5 4.04 (2H, d), 7.47-7.55 (6H, m),
T.I72H, 4), 8.41 C2H, d).

EXAMPLE 54

"
a-

10
By follawing the procedure deseribed in Bxample 60 but replacing d-chlora-
ficotinonitile with 6~chloro-pyridine-3-carbaldzhyde and replacing 3-methyl-1-
frityl-1 H-pyrazole-4-borenic acid with 1-idtyl-1H-pyrazole-4-boronic 2eid, and
then fellowing the procedure deseribed in Example 8, the title compoimd eculd be
15 obtiasined.
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15 obt ai ned EXAMPLE 99 1 WD 20115/ 051463

PCTI GD20) 41[ V15-164 193

f~f 3-C61lorv- 4mm-xYp~y1l~2-[ 4~1H p}rzaa~l ~Lvl) - nhawi | - e4
ivl }-nmethvl- avnine c[ ~v Ni+ By follow ng The
procednv described in Exanple 42 hut, in step 428,
substituting 5 2-chloroanisole for chl onbeoaene, the
title conpound was obtaraed. LGVE: (PS- A2) R 2,03

[ WO mse1 Y 2' HN R (Me-di - 25 8 2,45 (31li, ®OT/GERNHRIE
(2H d), 3.55 (3H, s), 4145 (1H, 1), 7.04 (Ili, d),
7.33 (110 d), 7,27-7.34 (3H, m, 7.55 (2H, d), 792
(21t s). EXAMPLE 100 10 4 [4 ~2-Azetidin {yl-1-[4

chl aro-nhenax_vl -r4xvl] phenl}-7H-yrezole NN H By
foll owing the procedure described in Exanple 42A, but
repl aci ng met hyl am neciw azeridine and follow ng the
procedure in Exanple gﬂtle compound coul d be
obtai ned 15 EXAMPLE 101 343 Chioro 4- el huff - p
M/vil-5-L 3L8 =0Yre20l~F phenvl }-murnl m ne WO
2005106t 463 1' CTI Cl 1200J1 1Ta5464 i 194 ~ art, f By
fnllo g&

By Iellowing the procedure described in Example 87, but replacing d-axo-
piperidine-1-carboxylie acid tent-lnatyl esler with {2-oxo-ethyD-carbamie acid feri-
butyl esier, the lile compound coald be obtained.

5 EXAMPLE 9%
A2 Chlare-3-flyoto-phenyl)-4-[4-( 1 H pyrazol-4-v}-phensl]-piperidine

MNH

cl

H'H
By following Lbe procedure deseribed in Example 14, bt replacing chiorobenzene
with 1chtoro-2-fluorphenzene, the tile compound can be obtained,

10 EXAMPLE 97
0 4-Dichlote-phenyl)-[4-{1H-pyraxol-4-y{:-nhey{l-methvi}-piperszine
- | Adj - £l
OH

Comumercially available chilorophenyl magnesium bromide and 3,4-
153 dichlombenzeldehyda can be reacted 1ogeiher acoording io the method desertbed in
J Medicinal Chem,, {20000, 43021}, 3378-3854 10 give (be title compound.

Ve e L e e e e =



wi n the procedutc described |Ir Exanple 61, but
replacing imdew o vrith potassiumphthalimde in
step 6l A and repl aci ng chl erobcnzcne with | cblorn-2-
met hoxy- benxege in 61B, and dun renovi ng the phthal oyl
protecting group under 5 tba conditions set out in
Exanpl es 94B and 84C, the thle conpound may be
p MEpREEse BRAW E 102 133- Cftl or o- 4- ikt PCT/GBH/054
mcwehenYl ) ~-~4 [ ~p_' (~~1~4% ~-phenvl | -nronr[} _tnet hvi -
" aminef C NHIUr By follow ng the procedure
described is Exanple 61, but substituting im daaol e
with methylamne in Exanple 61A and sub itiitaing
chlorobenzenc with 1-chlaro-2- nethoxy-benxane in
padiGhetmy-bezabr ai ued. 15 1Y[
Cﬂdoty ntthaxv phenyl){q paaro phenvl ] - et h] - pi rapine
103A C3_Chl4<g ~nmeth@y-ehgey~0.gyl ynrrheuvP-nct hannl
i 464 195 HI t a ~r ?

The Lill e conpound cgea & pregargd using the nethod of

Exa le 97A but = replacing 3.4- dlchlorobeovaldggyde
prodpit BRFRIRE TS B e st Wl R iR aecordiplo the

Ch I osvijbelih Orgorit daiets| (OPIG), ¥, LiF-L 1atnes giwetthel e compound.

el hoxv- he~ ne cr | | The hyerxy conmpound of Exanple
Q3 B e fiie fin -1z kingl]-ehihal-gipermapound
by fO||0MAng the nethod of Exanple 97B.
Cl N““')
NN

The Lide compound may be prepared Gom e sompovnd of Example P70 by wsing
the method end condilions deseribed in Zhoregnie Yamww Humxse Zarhi (2002),
12(3), 125-129.

16 EXAMPLE 95
2-3.4-Dichlom-phenyl}-2-[4-( 1H-pyrazo] 4-yi-phemyl)-cthylamine
a
= MH,

h-f
H

By following the procedure degeribed in Example 42 but, In Example 428,
replacing chivnobenzene with 1, 2-dichloro-benzene, the litle compound can be
15 obtained

EXAMPLE %9

w1 W] =R LE et =R
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103C. | -[{3 Lloro-0 mc~nhenyll-11 ch]jggo n2- 1 0 The
rifle conpound can be propaled fromthe product of
Exanpl e 103E by follow ng the nethod of Exanple 97C
El AMPLE 10 4-Chlcro en - 4 i-4 vt - lamna ct HK
H WO 2005NKI 46] PCTI GLt 2n1JR 0346J 196 By

fnllow ngilie procedure described |a Exanple 7 but
subslibtling 2-(4- ehlorophenyl)-2-phenyl et hyt at ni na
hyep awfsord de wi th C, C bi s- (4- chl ar o- pbeny FymGB2IG105161
met hyl ami ue the Cal e conpoldhd coul d be obt ai ned.
EXA14PLE 105 5 ~2-fChl orv~henyl]-2-j1 i ne[hvl-1H
py~nzal -0 vlil nheavt] efhvli Inelh~! ] am ne |IDSA

2 (4~liloro-ehem} 1

F. neIle( 2-f4~3- rpcrhy[-ltrltyIIH yraxa d vl

phC 1B 6rb- AN oih O] Ak 2 ryrazol ¢ i - [.Tr A
NHT. Tr 10 2,2-BI s{9- Mbro pheny yl'-'ecet am dc

was P¥pared by the reaction of the coanienial
avai | abl e eorre y spend| ng carboxylic acid with
nmel hyl am ne using the od of Exanple 2l a The,
Nret hyi - acet ani de conpain 38t hen ceavertced to

N
H

By follewing the procedire described in Example 42 but, in step 428, substiouting

5  2-chloroanisole for chlorobenzene, the Gtfe compournd was obtapred. LO/MS: (P5-
AT R 2,03 IMHEF 342 'H NMR (Me-d5-OD) 8 2.45 (34, ), 3.22 (2H, d), 2.85
(3H, 5), .15 {15, 1}, 7.04 (1K, d), 7.33 (14, d), 7.27-7.34 (3H, m), 7.55 (2H, d),
7.02 (21, s).

EXAMPLE 100
10 &f4-[2- idin-1-y]-1-(4~ = -efhyl]- 11-1H. le

.

4]

H=H
H

By following the procedure described in Example 424, it replacing meihylamine
wilh azeddine and [ollowing the procedure in Exomple 45, the ttls sompound
could be obrlained

15> EXAMPLE 101
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the title conmpound by the nethoddasenbed in Exenplc 1.
LCMS (PS-B3) R 4,21 min; mz {M H"' 582. 15 |IDSB. 2-
4- cQbenyDzN- nycdhyl - 2f 4~3ngl E; y~I H nr axol 4- vl 3- ahem
Muni & GW Hue NFIM T(~_ HHHThe trityl-pcuteol ed
conmpound of exanple 104A was deprotected by the nethod
described in exanple 60D to give the title oonxpot nd.
WB'OBOBKEDBEL- 16] PLT1c820041005464 197 LCMEBT(RS::03GFis
R 2.41 min; mz [MH"' 340% t HNVR (net hanol -de) S 2. 40
(311, s), 2.78 (3H. s), 4.95 (1 H, s), 7.2Q7.34 (6H,
m, 7.41 (21-L d), 7.69 (IN, s). 1 to heo l -~ o0 n|
cth 1- nethyl-amine cl wurlrra ~~ Foliow ngi he
prooadure described in exanple 20B gars the dtlc
conmpond. LCMS (PS B3); Rt 280 min; ml2 [ M+H} +326. 1HNVR
(met hanol -di) 6 2S2 ( a), 2.75 (31-1, a). 3.80
(2H, d), 4.46 (1H, L) W, a), 7.49 (2H, d),
7.54 (2H, d), 8.24 (114, 10 Q OLOQ CAL AC3TVIf
EXAMPLE 106 Meastcenent o KA Ki nase Inhibit AetM

tyf C~g) Conmpounds of the igvnran can be tested for PK
inhibitory aetivily using e PKA catalytic domain

Fr om Upsi ah~ Bi ot echnol ogy{ #14- 440) and the 9 resi due
PKA 15 specific peptide (GRTORRNSI), also from Upstato
Bi oBEEfersralgrrecedups despribed ingBsam pledl, by rplevigtinidazAlofwith al
conpeatapfillalinié inlsepdlARE M :ideehibs Relzchdwith 1wfkes. t hat
'nclnm?-hgngena in 618, and then removing the phihaloy! protecting group ander

5 tha condiliona set out in Examples 84B and 84C, the tile compound iy be

It i
By following lhe procedure described in Fxample 61, bul substituting imidazole
with methylamine in Example §1A and substifuting chloroberzence with 1-chlomo-2-
methoxy-banzepe n Example 61B, the tide compound may be oftained

15
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mM MOPS pH 7.2. 40 M ATPIy31P- ATP and 5 pM auhshal e,
Conpounds are added in dinel hyLsul phusi de (DMSO)
solution tea final DMSO eoucrnlmion of 2.5% The
reaction is allowed to proceed for 20 m nutes before
addi ti on of excess 20 orthophaspho$e acid to quench
activity, Uaincorpan ed9' P-ATP is (hen separated from
phasphoryl ated proteins art a 114iLliport MAPH filter
plwae wnssfhes pl at es are washed, sciafil | ant raTscmodeniss
and the platen are then subj eezed to counting ona
Packard TopeounL WD 2111151[16Afi] PCTI GB260; 10 p."'
464 196 The % inhibition of the PICA activity is

cal cul ated and plotted in order to determ ne the
eoncen&ati en of test conpound required to inhibit 50%
of the PILE activity (1Cse) The conpounds of Fxanpl cs
1, 4, 43, 44, 45, 46, 9, 52, 54, 59, 63, 66,
67, 5 73, 78, 79, 81 4, 85, 86 and 90 have
- 1 C50 val ues of |ess t%en IpIrI+ i zereas the conpounds

of | es 5 7 and | ues.nf, | ess than
I SMII:-E‘(ib %VF"E svra ﬁt 5%08?&%3?? nga@eh“‘ nhi bi tory
Act wh@gg%%ﬁﬁqh@ﬁﬁéﬂqhnhwhﬁﬂﬁnwupﬂﬂmm«hydase B
(PKB) act|V|ty by conpounds can be determined 10

] 2 a<i<]d 3 phenelips hegiethyv-Aegeng| kKovi C
coal (NbL Cel . BIO| 19 5061- 5072 (1999)) but
using a fusion protein oesudoed as PKB-PI E
anddeseribvd infull b t al (Nature Struchra
Bi ol ogy 9, 940-944 (28 } heeprotein is purified
and acdval ed with PDKI as described by Yang at al. The
p e p ThehgdmiFmpranddf E¢dsple- 108K caRbdeofyeffedVutSihe BleChlato- | - |
A OclgBird) PAGHEE Q%GR BIBERGEYED { 123900) s used as
a substrate |naI concentratlon of 0.6 rlM enzyne
i's .
30 ! y ana [ e. PO
added |nDNSO solutlon to Hﬁlnal DNSO eouccatration
of 2-5% The reaction is al owed to proceed for 20
m nutes before addition of { exegs orthophosphoric acid

to quench activity. Th
Cl

[ The lille compound can be prepared from the produst of Example 1028 by
fallowing the method of Example 7.

EXAMPIE 104
d=Chloro-phen [d-r1H- 1= vi]- [amine

L A e o 1



20 to a phosphocellulose filter plate where the
peptide bind, and the unused ATP is washed away.
After washing, scintillant is added and the

i ncorporated activity neasured by scbhitilladon
counting. The % inhibition of the PKB activity is
calculated and plotted In order to determne the

c YWY EER on of test conmpound required teormnkioisbised%

of the PKB activity 25 (I &%0). Follow ng the protocol
descri bed above, the IiC o val ues aFthe conpounds of
Examples 1, 4, 6-10, 12-17,20-23.25-31, 33-35, 43,
44,4 6. 47, 49-52, 54, 56, 57,

59, 61, 63, 65, 6r) .69, 71-73,76-79, 81.87, 90, 9, 94 and

10499&%&@3&;&@%&9@%&%&& ﬂ@%@%%@.' st the
O LBt Py et it b aplencagpenh. 45,

53, mghylent@, it corpuBi co@dBbe db&inaB0 and 84 each have
| Cso values of less than 5 pM end the conpounds

of TEAAWPEE1040, 41, 62 and 70 each have I C50 val ues of
| ess than PHARMACEI\/[‘AL PO?I\/ULA TfaNS b5

st e@i@@]é% | ubricant and conpr eSSI ng ro form a

bl ar in ] nmown |10 manner. (iii) Gogql e Fonnplafeon A
capsule fa 1 i

conpo nd ofe fFor mul &8 with, 100hy’
filling the ce SLH“F“hg mi | At~ St and opaque hard
geietin capsu. 15 CMn-hnj ectabl e Fofhul ation) A
parenreral comyosition for adm ni stratdfen by injection
ran be preparef by N-H

10 2.2-Bis<{4-chloro-phenyl}-N-methyl-reelamide way prepared by the reaction of the
commercially available comrespending carboxylic acid wilh methylamine using the
method ol Example 21a. The W-methyl-acetamide compound was then converted 1o
Lhe Litle compound by the method deseribed in Exemple 1.

LCMS (PS-B3) B, 4,21 min; m/z [M<H]™ 582,

L5

Tr'N-" N N
The trityl-protecled compound of example 1044 was deprotectad by the methnd
described In example 50D 1o giva the tills compound.

Lhmman et am 1 = w1

EemAAIRLA AL LR WS e 7 3= L uaT gk a=d 0 =

LELY EFATICRE TTRE TRL X LT ST T N




di ssol ving a conmpound of due fornmula m(e.g_in a salt
form in water containing 10%r6pyloas glycol to give
a ooncenuation of active conpound of 1.5 QA by

wei ght. The solution is then sterilised by filbatiorb
Mod into an anpoule and 20 sealed Cry) Injectable
Fornmul ati on A parenterel conpositfon for it ecnon is
preparod by dissolving in wales conpound of the
fovomens(d) (e.g. in salt form (2 nglnm) =EmEGEwEMsK|
(50 ng/ m), sterile 5ltcd?hg the solution and filling
into sealable 1 m vials or anmpoules. 25 G v) gubc
itgnvs Iniectinn Vannulation I p3 wo 70 05116 1 4 6]
PCTI GKO N1i 05-16J 200 A conposition for sub-cutaneous
adm nisrration is prepared by m xi ng a conpound of

theLER,lrS?g Yk 41%&%;{@%@9@%14@@%&&%%%

Ive rati oa eCOITDOSItIOH i's

st efh 7% Shr’faﬁ gﬂﬂé@?"’ﬁﬁf‘%m&gﬂﬂ%@ BtEFher. g via

ruts a 5 The foregO|ng exanples ar e oresented for the

conﬁgggﬂﬁgglnp05|ng any Ilnaauon on the scope of the
invention. It )Wll readily be gpparent. that nnm erous
nodi fica i ons Bybe made to the

speci fic enbodi ofst he i nventi gn flesc i bed above
and illustretad i he exanpl es wyThout departing

[temthe principle nderlying the i mendon. Al
such nodi fication d-alterations ate.intended to be
enbraced by f thi gespplication T 204 CLAIMS 1. A

cdonmpound of the fofmula (I):
Following the progadura deseribed in example 208 gave the tide compoumed.

LCMS (PS-B3) R, 2.80 min; vz V] 326, 'H NMR (methonol-dy) § 2.52 (3H,
8), 2.75 (3H, 1), 3.80 (2H, 4}, 4.46 (1H, 0, 7.41 (4H, 5}, 7.49 (2H, 4}, 7.52 (2H, 4},
8.24 (1H, 5).

10 IOLOCHE.

EXAMPLE 106
& nt i Ighjbitory Aetivity (IC
Compounds of the invention can be lesied for P mhibitory zetivily using Lhe PEA
celelytic domain from Upstate Biatechnolagy (614-440) zod the 9 rasidue PRA
15  specific peptide (GRTGRRIMEY), alsp from Tpstate Bintechnology (#12-257), as the
substrute, A fina| coreantration of 1 oM enzyme is used in a buifer that inclndes 20
mbi MOPS pH 7.2, 40 uM ATP#'P-ATE and § xM substrete, Compounds are
added in dimethylsulphoide {CGMBG) solution 1o a final DiSO concentmtion of
2.5%, The reacrion iz ellowed &0 proceed for 20 minutes bafore addiiion of excess
20 orihophasphorie acid to quench netivily, Unincorporated ¥ "P-ATP is then
sspamated From phasphorylated proteins on a Millipore MAPH fiter plate. The
plates are washed, scintillani is eddad and the plates ere then subjeeed 1o counting
on # Packapd Topeounl



R2 RS ANu 1 "RE RZRs NN H{l) or asalt,
sol vate, tautonmer or N oxide thereof wherein Ais a
saturated hydrocarbon |inker group containing froml
to 7 carbon atons, the |inker group having a maxi mum
chain length of 5 atons extendi ng between R and
NR2R3 and a maxi mum chain I ength of 4 atons extending
be¥aweynsHiand NR2R3, wherein one of the candrapeimess
in the Linker group may dPftionally be replaced by an
oxygen or nitrogen atom and wherein the carbon atons
of the linker group A nay optionally bear one or nore
substituents selected fromoxo, fluorine and hydroxy,
pro dded that the hydroxy group when present is not

oF e ihufin SARIA0 R EERRRE L ol o iR
o A SRR o 5 STPoR AR SOP L PP BN Ry

grouii§sexE i s a nonocyclic or bicyclic earboeyclic or
heterocyclic group; R is an aryl orheteroaryl group;
RZ ahdcompormticf Eadependent 44y45$&1, £Cie e, 57, s pelagen,

Gl4 7 hfﬁ%oﬁas"zb%' s4aﬁdaﬁqné9ﬂ£¥.i[ S.]I;&ghg.u% h‘,%, {}g(fi;, ocar byl

and acyl nhoj eties gtlona *one

or r\bér“%m%“ﬂ’@%?'i-fi'“ﬁ‘éﬂisg %”é'md ClgfChopvalps PF lers fnm B, hydroxy,
am no, nethylam no, dinethylam no and net hoxy; or R2
andﬁﬁékﬁbéé%her with the nitrogen atomto which they
ar e Meadubtepeh QPR Syt Ceti0h Iy selected from an

|n1daxole'group andkahxsaturated'nonocycllc
het droiaibiligre! ypigin pinkea BilRiR) 4c Wity hygmpremds emde datgimined

10 determined ezsentally as described by Andfelkovie ef af. (Mol. Cell Biol. 19,
J061-5072 {1999) but wsing 5 fusion protem deserbed as PKB-PIF and deseribed
in full by Yang et al (Nature Struchiral Biclogy 9, 940 — 944 (2002)). The protein
Is purified and activated with PDK1 as deseribed by Yang ef af. Tho peptide
AKTide-2T (H-A-B-K-B-E-B-T-Y-8-F-G-H-H-A-OH) obtained from Calbiochem

15 (P123900} is nsed a3 2 subsirate. A fnal conceniation of 0.6 niv enzyme iz used in
a buffer that includes 20 mM MOPS pH 7.2, 30 M ATPAVP-ATP and 25 1M
Substrate, Compounds are odded in DMS0 solution to a final DM3O concenlrmalion
of Z5%. The reociion is ellowed to proceed [or 20 minnies before addifion of
eweess grthophosphoric ecid to quench activity. The reaclion mixTurs i3 tansfemred

20 lo aphosphocellufose Glter plate whers the peptide Binds and 1he unused ATE s
washed awey. Afier washing, scintillant is added and the incorporated zetivity
measired by sehrtiflztion counting,

The % inhibition of the PKB activity is caleulaled and plotted In order o determine
Lhs concenmration of test compound required to inhibit 50% oF the PEB activily
23 {ICsg).

Following tha prolocol described above, the 1Csy values of the compounds of
Exampley 1,4, B-10, [2-17, 20-23, 25-31, 33-35, 43, 44, 46, 47, 49-52, 54, 56, 57,
39, 61, 63, 65, &8, 69, 7[-73, 76-72, 8 [-87, 90, 91, ™ and 104 hsve been faund o
be Yess than 1 pbd whilst the compounds of Examples 2, 3, 5, 6,7, 11, 19,19, 24,
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202 optionally containing a second hetereatomring
menber selected FromO and N, or one of I1t2 and R3
together with the nitrogen atomto which they are
attached and one or nore atons fromthe |inker group A
forma saturated nonocyclic heterocyclic group having
4-7 ring nmenbers and optionally containing a second
het emat om ri ng nmenber selected fromO and N, or NR2R3
ardo tiagoseay bon at om of | i nker group A to whrmtmndiosss::
attached together Form a chtno group; R4 is selected
from hydr ogen, hal ogen, Cl1.5 saturated hydro carbyl,
Cl.5 saturated hydracarbyl oxy, cyano, and CF3; and R5
is selected from hydrogen, hal ogen, O -S saturated
hydrocarbyl, Cl.5 saturated hydrocarbyl oxy, cyano,

C?S'h? a6, 993?'39 55%360 B, 63, msﬂmﬂ\ﬁ%ﬁ%mg l@ﬁgﬁsz r a
O O R G b bt BSER! B B o g Lo

het edws yidéss han $0dL car bocyclic group or bel erocyclic
group R9a being optionally substituted by one or nore

sub¥HiRMAURETEAl GORBAILATINShAl ogen, hydr oxy,

trlfluoronethyl cyano, nitro, carboxy, am no, nono-
or §Ké¥EEEJHydrocarbylan1no a group R-R wherein Ra is

a bwquz) C(X)Xt, X C(X2)Xt, S, SO

SO2, . or NR S02; and Rb is selected from
hyg% d Qﬁ%ﬂhﬁgﬁc&ﬁ@ﬁﬁ&%fﬂ@ﬂilﬂa pﬁu}ﬁ} 12 ring
nmenber s, an y ro i ona

subZPFEGP @ of) @B gbﬁ@%ﬂ?iﬁ%éﬁﬂéﬂwﬂaéﬁéd from
hyduuuwmmUWmﬂwhahbgunﬁu@wmuwﬂmnmﬁmmaEbhnbhwyn am no

fNQenyey, di-C 1 hydrocarbyl am no, carbocyclic and
heterocyclic groups having from3 to 12 ring nenbers

andﬂﬂ@&&@kﬁmﬂﬂ&mﬁr nore carbon atons of the G _3
hydrocar ¥ égoup may optionally be
A capsule formuloGon s prepared by mixing 10z of 4 compound of the formula
(T with 100mg lactose ond ling the resulting mixtare info standard opague hard
gelatin capsules,

I5 (i) njectable Fo Liog T

A pareareri compositon Bor admisistration by igjection can be prepared by

dizssolving a compound of the fapmula (T) (¢.g. in a galt form) in waler eoplzining

10% propylens glycol to giva a concentration of active compound of 1.5 % by

weipht. The solution is then sterilised by filtration, filled into en ampoule and
20 sealed

{1v) Injectrble Fonpulation I

A parenteral compasition (br injection s preparcd by dissolving in walera
sompound of the fermula () (e.2. in sall form) (2 mg'mi) and mammitol (30 mgfml),
sterile filtering the solution and filling imto sealzbla 1 ml vials or ampoules.

25 (iv) Subsutancous Injection Formwlation

e

T L -, r—————



replaced by 0, S, SO S02, NR, X C(X2), C(X2)X or
X1C(X2) X R is selected from hydrogen and Cl4
hydrocarbyl; and X1 is 0, Sor NR and X2 is -0, =S
or =NR; but excluding the compound (211,
5S)-1-benzyl-4-(R)-1-(3-[I-(lert-butyl)-1, 1 -

di met hyl si |l yl ] oxyphenyl)-1-[4-(1H pyrazol - 4-yl) phenyl ]
maYhamsRIsg  di met hyl hexahyd ropyrazi ne. 2@8vwGeZymmsicd
conpound according to claih| of the formula (la): R2
R-AANI "R3B Eg4 R5 NN H(fa) or a salt,

sol vate, tautomer or N-oxide thereof; wherein Ais a
saturated hydrocarbon |inker group containing froml
to 7 carbon atoms, the linker group havi ng a maxi mum

chah%ﬂmﬂ%ﬂb&fh&tﬁ&@ﬂ&mﬁ?ﬁrﬁﬂ di-agrbel, %“endl ng

m chai Iength of. 4 ato
bet %een rﬁ@ﬁ@m éf: ﬁW‘BF“'ﬁ”rF@“WWfét onms
i n mpEl Wmmgmdwmhmympﬂmma* fujtabieaomgpkaced by an
oxygen or nitrogen atom and wherein the carbon atons
of Efmdvalanzker group A may opti onaIIy bear one or nore

SUD$pelhet b I L ine, and

|| yﬂr!egégzﬁigr ovi d ﬂeﬁgé E tgdtfﬁe gﬁ@ad‘r oXY gr o%mﬂ%e@'ﬁm

pr e®¥ porfpRisdnrosiee sy E%F“B&fhﬁ“dllﬁfnﬁpaﬂwq h respect
to tohegtidiRRMGL udiiy be pdapiuo ingterels inbiicafidlSand ¥R 62U P

whe es&nt t LM WI th
res@al% 0 tﬁgﬁﬁg%ﬁmﬁ%,urée ﬁ@n& m)nocy oy,

bi ¢ i B FRopie ?’@W%ﬁ'@t%ﬂlﬂ@ﬂg&@dﬂsbmﬁﬂ& is an

14r yinvegiionh &1l euch awoyilicatsn® bid alterations are intended to be enobraced by
this application
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R2 and R3 are independently selected from hydrogen,
CIA hydrocarby and Cl4 acyl; or R2 and R3 together
with the nitrogen atomto % ch they are attached
forma saturated nono cycliC hetero cyclic group
Sgﬁi Eg 4-7 ring nenbers and optionally containing a
C heteroatom ring nenber selected fromO and N;
or one of R2 and R3 together with the nitrogen atomto
1. Whi A céREMm’oF thedfobmbhgy: and one or nore atons from
the linker group A forma saturated nono cyclic
heterocyclic group having 4-7 ring nenbers and
optionally containing a secondRfetero atomri ng nenber
selected fromO and N 1204 __gr NR2R3 and the carbon
atom of linker group A'to Ich,it is attached
together forma cyano groug; R is selected from
hydr ogen, hal ogen. Cl.s safurated hydrocarbyl, cyano
and CF-j; and RS is | ect frﬁ:m hydr ogen, hal ogen,
C] -5 saturated hydrocar , Jeyan, CONH2, CONHR9, CF3,
NH2, NHCOR9 or NHCONHR ; (R9.{s phenyl or benzyl each
optionally substituted byjone or &fre substituents
sel ected from hal ogen, hydroxy, t¥{fluoronethyl,
cyano, nitro, carboxy, am no, nono- or di-Ca
hy diep 6 351R shBaie) Biuten 0P tPoXi8e MRrapterein Ra is a bond,
0, CO XIC(X2), C(X2)Xl, X C(X2)XI, S. SO S, NR, S
Oz Nrrhegrin ¥R sEpiuraigdihydsodashandinker grpup contatmir berar, to 7
het er | i.C.an having from 0.12 Lin
reniapefi i dR MG ol Y bt aluh Ut (A pe s atoms
subsikishtling Gelwyeen BE aall NRIRE afd!d fizdii@n chais Sl 6F4 Soom
hydr oxy, oxo, hal ogen,, cyano, nitro, carboxy, am no,
non&XteBging beiegn m\%&&%rﬁoywhﬁﬁemm A dhaeeben jtemg iythe

and T i mdl OBRenal S Ml By Sy 1 oG G Pand

hy d mdeasibite cgrimomlomy 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 carben alom a with respect to
the NR*R? group and provided that the oxe group when present is located

at a carbon alom « with respect to the NR’R? group:

E iz a monocyclic or bicyclic carhocyelic or heterpeyclic group;

R'isan aryl or hetercaryl group;

R? and R” are independenlly selected from hydrogen, Ci4
hydrocarbyl and C,_4 acyl wherein Lhe hydrocarbyl and acyl moieties are
optionally substituted by onc or more substituents selected from fluorine,
hydroxy, amine, methylamino, dimethylamino and methoxy;

or R? and R? togelher with the nitrogen atom to which they are
altached form a eyelic group selected from an imidazole group and a

saturated monocyclic helereyclie group having 4-7 nng members and



optionally be replaced by O S, SO S02, NR, X C(X2),
C(X2) X or x'C(x2)X; R is selected from hydrogen
and Cl hydrocarbyl ; and X, s O Sor NR and X2 is
=0, =S or —NR but excl ud?% t he conpound (2R,
5S)-1-be (R) 1-(3-[I-(tert-hputyl , 1-

di mé:t gf rsﬂn}aétﬁ;gﬁéﬁ%gnyi hc;ematqnpfglqj%begféected from O and
| - 4- Iy.l )phenyl] nethyl-2, 5 d inethyl hexahydropyrazine_
3. A’conpound accord| ng to claim1 or claim2 wherein
Ais a sairlsmat}éﬂ aid/R? tgathbowith e troganaaipm ¢o mhidhrtheygy

f 1 b t
e G AR 7] TR APOP Bl o U e iRG0 Be B Rt
and saMﬁ%@mﬂﬂ@c)@hHﬁ&bﬁé?&l ip h&Reg mmng%n@fhﬁéﬂi ﬁnd

ext endi ng between E and R3, wherein one of

car wptiosalbrapnjaming a sﬁqmﬂélﬂtf:gu@@up Tig yraspher eﬂaﬂb@«fmtmeo and
rephaced by an oxygen or nitrogen atom and wherein

t he 'Carbon atons of the linker group A may optionally

bear one @NRB’ and tHesdattoneiis of Bhiee pashp £ 10 Whichuomne
and hydraoxy, provided that the hydroxy group when
pre%ﬁ'ﬁheidéﬂgqﬁltﬁr fprHt A cEMOAOWicar bon atoma with

respect t E%[L}Fggm

fromrmhydrmgggén[aét a oge%{ﬁ@%eg%ﬁ}bﬁ r%&gc&aﬁ%%fgﬂ
cyand, sal@ﬁﬂhﬂhydﬁﬁ&r Wby, ciHEORH ahHCON

corrpand cecordin agé)%aﬁqﬁ?ﬁ ime 1 to, 3 whe e]I n
t ?e Iigk 1@?%%&5*’ E‘!P'ﬁetgf - c Jaﬁ?fqé%tﬁgtltidfaﬁﬂf v,
ato

or et i aﬁfﬁ@%ﬁﬁmiﬁe S O ARE SR NS 5.

A caonpcl UHUHWH@IO any one of clainms | to 4
wherein t nker.

h I th
of 3t Tag BB R SopRR . Bl ey RbramoSelyclio o "

CoNbididtic @ reeHifImb P he bﬁhﬂ%ﬁh%?ﬁﬁbﬁc}ﬂﬁ | i nker group
A has a chain length of 2 ar 3 atons ex;endl ng bet ween

Rl and NtpFaurbasache grodp gr h@ﬁ@mhccﬁrmm Br" @ingaptignally
ext eREARePEL BGLL: FoRMInIMREE,: selectdd BEh 356859 N9

to any one O eprecelngc al ns ereln
trifluoromethyl, cyano, nitre, carboxy, amino, meno- or di-Cy 4

hydrocarbylamino; a group R*-R® wherein R® is a bond, O, CO, X'C(X3,
coAX!, X'cahx, 8, SO, 8O, NR®, SO.NR® or NR°SQ,: and RV is
selecled from hydrogen, heterocyclic groups having from 3 1o 12 ring
members, and a C,4 hydrocarbyl group optionally substituted by one or
more substituents selecled from hydroxy, oxo, halogen, cyano, nitro,
carboxy, amino, monc- or di-C) 4 hydrocarbylamino, carbocyclic and
helerocyclic groups having from 3 to 12 ring members and wherein one or
more carben aloms of the Cq.5 hydrocarbyl group may optionally be
replaced by 0, 8, 50, 505, NR®, X!C(x%, C(xX3X' or X'COOX;

R® is selected from hydrogen and C,_4 hydrocarbyl; and

X'is 0, $ or NBF and X is =0, =8 or =NR";
but excluding the compound (2R, 58)-1-benzyl-d-(R)-1-(3-f I-(lert-bulyl)-1,1-
dimethylsilyl]oxyphenyl)-1-[4{1H-pyrazol-4-yl)phenyl |methyl-2,5-
dimethylhexahydropyrazine.



i nker group atom|linked directly to the group Eis a
carbon atomand the |I|inker group A has an all-carbon
skel eton. 8. A conpound acEgdi ng to any one of clains
| to 6 wherein the portion - A-NR2R3 of the compound

is represented by, the formnul -(Qr7(CH2) m

W 04 BB rering IR M ap o N Ve or 0 W
is attached to the group E and is selected from
(CH2);-CR2p, (CH2)j-Nand (NH)$CH b isCor |,j isCQor
1,kisOor I,msOorl, nisQ 1,2 er3 and pisCor 1; the
sumof b and k is 0 orRE=Af® sumof j, k, m n and p
does not exceed 4; R6 andl RCRpte the sane or
different and are selectedEfrommethyl and ethyl, or
CR6R7 forns a cyclopropyl group;. and R20 is sel ect ed
from hydrogen, net hifk and fluorine, 9. A
conmpound according to an of clains | to 6 wherein
the noiety R A-NR2R3 is Bresented by the formul a
R-(Gk-(CH2)m X- (CH2) L- R7) p{[dyR2R3 wherein Gis
NH, We or O; X is attached to the group E and is

sel ecte and (NH)S CH, j is O

from(CH2),-CH, (CH2)j-N
or Prag -§°%ﬂ5ﬁ- fﬂf,ff?l’i'ﬁf@f?‘&‘g’fléemeiﬁﬂﬁz, or3 and pisOor 1,

and viHageis W hisakrd e BRFOSPSS 1RMer gﬁﬁﬁﬁ%gntﬁini dﬁi?rﬁﬁ gnd

R7 are the sane or different and are sel ect rom
met legtbenatbnes, Hyellinker gi6Re Ravifip e meximemchaipriengh ofjF alops

0, iR EFRRR X RodGRER" 4By Wy handeight ol S
conpRIAding Ges¥edn MoardNRIRE] whrcit\icQif thekeadSorDators irbthe

or 1, nis O, 1 or 2 and pis 1. 12. A conpound
ac c dlerigormmay grhiem iibe renlacexby apopizpgn aHnitrpgengtam; nd

Ce = | )
ccrigfein tp sdhobaford 0B MR ¢S bl orfLafIBPEUP e
i s OnorasubsihRntsbeletted fimarloxn, Sludrind ghdAyQosRaQ bivakided that the

acc rgi ng to any one of clajns é) 12 and 13 wherein j
i s &v roxy group when present is not located at a carbon atom ¢ wilh tespect

to lhe NR’R” group and provided thal the oxo group when presenl is located
at a carbon alom a with respect to the NR*R? group;

E is a monoccyclic or bicyelic carbocyelic or heterocyclic group;

R'is an aryl or heleroaryl group;

R? and R’ are independently selected from hydrogen, Cy4
hydrocarbyl and C, 4 acyl;

or R? and R? together with the nilrogen atom lo which (hey are
altached form a salurated monocyclic heterocyclic group having 4-7 tng
members and optionally containing a second heteroatom ring member
selected from O and M;

or one of R? and R? logether with the nitrogen atom lo which they are
attached and one or more atoms from the linker group A form a
saturaled monocyelic helerocyclic group having 4-7 ring members and
oplionally containing a second heteroatom ring member selected from O and

N;



15 A conpound according to any one of clains 9, 12 and
13 wherein j is 1. 16. A conpound according to any one
of clains 9, 12 and 13 V\hegﬂnn CR6R7 is C(CH3)2 17.
A conpound according to cl 9 wherein the portion

R -A-NR2R3_of, the conpound is represented by the
formul a RENRRCapd the cpghoratanm af bnker grougta i wByhilgst he

gro ' nd nis 2. 18. A conpound
accgpﬁ%ﬁgrﬂéj%&%rg?%ﬁ%fl alﬁ% 2 wherein R -A(E)- NR2R
is a gr®fps sebdonsk feoin hiydragtnciatyeen® . sAanirtedhidoedrbyiut
in Table | rein. 19. A conpound according to claim
18 W&! E)-NR2R3 is selected from groups Al,
A2, A3 anpd Ald-d I j to
claim 19@{\§Her el ﬁajR&rﬁg(h E) - g%’cl%3>[ami%s,‘:{.E ,ﬁ%@gﬂ%{%&ﬁ%&f@bz{}%ﬂ,
Tablcgamb, CRANHACEBMPIBL AT A NHOG R @r MHCANEIFOf t he

pr ecedi ng,scl ai ns erein i S.a ..mno | roup. 207
D A colt R B ORI o ORI R SR e Torg
cl aisiBstititRsQeltclzd o Ralogdny hyd@ox P ek fiSaiméethyil Quls, nitdo,
A conpound according to claim22 wherein E'is set! ected

f r o RREBPEY,RiNg.ymoniy B5 di-Cryhxdrogsakidgmines pigopipdtieR” wherein

furaga, el Y 1 0 und

oo X RS R0ER EPERE BN € SoAGoRReTs
A cGORBRAdr NREDDH iand RP 6 aite:tednfeor hydlogimeterd §cRd groups
wherein Eis_a non- aronalic nnnocgﬁkgéﬁ roup sel ected

Fr oRFY8 (198] 2 ihbsriag mrmbsre o des! xby} exoup optionally
cy cLoRGRkaNEy oY Rblk's068 Rt hg%%xg,%éa, as
pi perazine and pi perazone. 26! conpou accor di ng

t o aalpgeneyafo, nitw, parboxy iangne; xinws ondieC gj Inydriverbyjaroizp,
A and, the pyrazole group are attached tq.the group E
Bl and e o PRtp s iz et S 2iing T iand
t he yefd BhEnahOéRafiof aBihs &t thaeNg tydBcarBll @6@nali N9
menbers of the group E. - .
optionally be replaced by O, 8, 80, SO;, NR®, X'C{O(), CHX' or
xX'cxhHx';
R" is selected from hydrogen and C,_y hydrocarbyl; and
X'is 0, S or NR® and X* is =0, =8 or =NR";
but excluding the compound (2R, 58)-1-benzyl-4-{R)-1-(3-[1-{tert-bulyl)-1,1-
dimethylzilyl Joxyphenyl)-1-[4-{1H-pyrazol-4-yl}phenyl ] methyl-2,5-
dimethylhexahydropyrazine.

A compound according lo claim 1 or claim 2 wherein A is a saturated
hydrocarbon linker group containing from 1 to 7 carbon atoms, the linker
group heving a maximum chain length of 5 atoms extending between R' and
NR?R? and a maximnm chain length of 4 atoms extending between E and
NR®R?, whereint one of [he earbon atoms in the linker group may optionally
be replaced by an oxygen or nitrogen alom; and wherein Lhe carbon atoms
of the linker group A may optionally beer one or more substiments selected
from 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



kS

sel ected from 1, 4- phenyl ene, 1, 3-phenyl ene,
2,5-pyridyl ene and 2,4-pyr& | ene, 1,4- pipcrazinyl,
and |, 4-pi perazonyl. 28. A"Conpound according to any

one gof the cedi cl gi wherein E i unsubst i

t ut & lﬁ?ﬂqﬁ&@f Eﬁm%gﬁﬂ%&mgwﬁm Seiuyled By e iy FFEmwe
hy dicsym,, 8, NHYWSACBR Sl MizeONIRE ¢) . chl ori ne,
brom ne, "trifluoromethyl, cyano, G -0 hydrocarbyl oxy

and G -0 hydro carbyl optionally substituted by Cl_z
- al kdxgomeaundageasding te any pncoimbaimad tadoviradiin ghe lnkst giowp

28 in E_has .03 ti.t uent f |
oo M Py e PR R o e tena] 7 e,
30. afd anIPgrdfehbdE L aloahs) @xieAdiab deMcdd RMaRd MIRARE i s

unsubstituted. 3 1 . A conpound according to any one

of the preceding,clains wherein the group E is_an
-ary WW@@B%IWE@? BRIpORERS Shymeil\te doyhessin thidmber group

o B RaRR il KA SR, PILRIA%, ARRaPE RN RS

formula: |Ij (R1O where * denotes the point of
. at t dctompoung acedrding yo clzivh & wirentip fhedimket proup delmstaschaiohe

attach of. the group. A i'S 2:.Uijs

ool SRR &7 10T g Bling belyash ' nd KPR A piip eqeth
and o£RbE B atcied@endinSocRed 2hd ARéRi.he sane or

di fferent and each is hydrogen or a substitueet

containing up to ten atons selected framC, N, 0, F,

.0 Antprepqind grenading et ons ofShapreptdvagslaisns whespin the
ot 08 b IBmAlsReERisel ) (FUadaBOp s € bR Gloifnd fE°
car hokerafraupsA thas wih alt-sadbbae gkeletenat t ached form an
unsubstituted five or six nmenbered saturated or

NS ol AR ?qﬂé:?yg%” Bt 9 18 B HaesiS HRA AT R -
A-NR’R? of the compound is represented by the formula R'-(G)-(CHa )
W-0y-(CH2)-(CR*RN),-NR*R” wherein G is NH, NMe or O; W is atlached
lo the group E and is selected from (CHa)-CR™, (CHo);-N and (NH)-CH; b
isOcrl,jisDorl,kisOor l,misOorl,nis0,1,2, or3andpisQorl;
the sum of b and k is 0 or 1; the sum of7j, k, m, n and p doss not exceed 4;
R® and R’ are the same or diffcrent and are selected from melhyl and ethyl,
or CRPR’ forms a eyclopropyl group; and R is selected from hydrogen,

methyl, hydroxy and fluorine,

A compound according to any one of claims 1 lo 6 wherein Lhe moiety R'-
A-NR’R*isg represented by the formula R'-(G]k-{CHE]m-X-(CHE}n-(CRﬁRT o
NR’R? wherein G is NH, NMe or 0; X is attached lo the group E and is
selecled from {CH,)-CH, {CHy)-N and (NH);-CH; jisQor 1, kisOor 1, m
is0orl,nis0,1,2,or3 and p is 0 or 1, and the sum ofj, 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.



R10 is sel ected from hal ogen, hydroxy,
trifluoronethyl, cyan, nitro, carboxy, am no, nono-
or di-ClA hydrocarbylarn'no2 §arbocyc|ic and

het erocycl i c groups havi ng ?ron13 to 12 ring nmenbers;

108, 90 S oA S B o o e, S Bk 2 0% or 3

NR SRdpiapd Rb is selected from hydrogen, carbo cyclic
and heterocyclic groups having from3 to 12 ring
menbers, and a Cl-s hydrocarbyl group optionally
11subgk Fempatdegcardimpde clabn & wheasein ke 8ningds O oell grisdl 1far@m
hydro%(%',iS xo0, hal ogen, cyano, nitro, carboxy, am no,
nmon8™“ 8" di - c14 hydr ocar byl am no, carbocyclic and
heterocyclic groups having from3 to 12 ring nenbcrs
12and Abehphind@Beording 1o CRirf Irbignein DORRCOE) 01, kGi, mis 0, n
hydr.o arfyl grgup y optionally be replaced by 0, S,
SO, L2 RE3 and peisgd)-x2) | o(X2) XL or X C(X2)XI; R is
sel ected from hydrogen and Cl4 hydrocarbyl; and 209 X1

131 O unH%cclﬁHfiilgwc].a 3Qherein isfﬁﬁ%(?—%k # 1, mis0,n

conpound according to claim 31 erein
r epiegdnerstiansyp sBHe Formula: 'P V QII 1 UT Y
where P, Qand T are the sane or different and are

I d f N, ,CH and . i Led he. .
145, b hFortroa PR AR iR 3 1R L Bhia S 9071

according to claim32 wherein the group E is sel ected

15f r oA cgnpuimd aBodkding t@BadiBondolddiing 9212 34d | Pwherhouied.
according to claim?24 having the formula (11); R R2 1
N

16. A compound according to any one of claims 9, 12 and 13 whercin CR®R’ is
C(CHa)2-

17. A compound according lo elaim 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 (o the group E and 15 a group CH, and n is 2.

18. A compound according to claim I or claim 2 wherein R!-A(E)}-NR’R’ is a
group selected from the groups Al to All set out in Table | hereim,

15. A compound according to claim 18 wherein R'-A(E)-NR’R? is selected
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
Al0in Table 1.

2l. A compound according lo any one of the preceding claims wherein E is a

monocyclic group.



A-N Ra R4~ RS N H(Il) wherein the group Ais

23

24.

5.

28,

27.

28.

29.

30.

3L

attached to the neta or para position of the benzene
ring and q is 0-4. 35. Acg ound according to claim
34 vvherelnq is 0, 1 or @)eferablyOor 1 and nost
preferabl y 0. 36. A conpound according to claim24
havﬂﬂﬁPfﬂPRé‘“fj@F?ﬁﬂj'ﬂE(ﬁP ay enexyighe precaiingHpimpwhereing Fmo

(-Hat is the residue of the group A
and K % gﬂ% aéﬁdefi ned in any one of the
pr ecedi ng claims. 37. A conpound according to claim 36

havngJmpmJIrﬂmnmrﬂhg(m pim zmmerm EFit sl&iR) o oRtionallyRs
H is selected
fr oni e et Bon et Ry sqd e Sy | ded

that when z is 0, e is other than hydroxy.
A compound according to claim 23 wherein E is a phenyl group.

A compound according to any one of claims I 1o 21 whercin E is a non-
aromalic monocyelic group selected from cycloalkanes such as cyclohexanc
and cyclopentane, and nitrogen-conlaining rings such as piperazine and

piperazone.

A compound according to any onc of Lhe preceding claims wherein Lhe
group A and the pyrazole group are atlached to lhc group E in a meta or
para relative oricntation; 1.e. A and the pyrazole group are not attached 1o
adjacent ring members of the group E.

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
pipcrazinyl, and 1 4-piperazonyl.

A compound accerding to any one of the preceding cleims wherein E is
unsubstituted or has up lo 4 substituents R® selected from hydroxy, oxo
(when E is non-aromalic}, chlorine, bromine, rifluoromethyl, eyano, C 4
hydrocarbyloxy and C,_s hydrocarby!l oplionally substituled by C,.» alkoxy
or hydroxy.

A compound according to claim 28 wherein E has 0-3 substiluents, more

preferably (-2 substituents, for example 0 or | substituent.
A compound according to claim 29 wherein E is unsubstituted.

A compound accerding to any one of the preceding claims wherein Lhe

group E 15 an aryl or heleroaryl group having five or six members and



38. A conpound according to claim36 having the
formula (V): ------------ 211 -R3 1 NR -O0RS ' NN
H (VvV} 39. A compound accorgh@g to claim38 wherein R}
is selected from hydrogen C1-0 hydrocarbyl, for

exanple Cl al kyl ch as nethyl, ethyl and |sopropyl
and RBRYIRS up @l&ﬁﬂ%ﬂem@ql@mﬁ gAeserbiiomAd N ancd 3yt grawp E
acc e preceding clains wherein
R1 ?@ g'riglflect jﬁgﬁfp éﬁ£| napht hyl, thienyl, furan,
pyri mdine and pyridine- 41. A conpound accordlng to
claim34 wherein R is phenyl. 42. A conpound
accordi ng to anyone of recedi ng clains wherein R
is wunsubstituted or bgars By nore substituenls
sel ected from hydroxy;UC cyl oxy; fluorine;
chlorine; bromne; trifldoronethyl; cyano; CONHZ;
nitro; Cl4 hydrocarbyl oy and Cl-4 hydrocarbyl each
optionally substituted by C =z al koxy, carboxy or

hy divfheye * Edbt@ONE BHNPOE atREHAEM! 15, ! d *a”
pyrrolldlnocarbong?ﬁ]ﬂ pl%erldlnocafﬂ%ﬁﬁﬂ)cgmmP:m‘

mor geodtichidie attadmyant of (i geoupzAnocar bonyl ; five and six
nenberﬁqnh eroaryl and hetemaryl oxy groups

cont & ne or two heteroatons selected fromN, 0
and 15is semh@ﬂmmmﬂﬂk@ afd al kyl ; phenyl - C1-0 al koxy,

Bﬁéﬁ%&%&g I - Cl aI Kk aﬁé %tg%er oar illhﬁ@t%ubal k;ﬁ(&;@dﬂr
h
ﬁe?é"?’%egryl ?ﬁéﬁdﬁé 368 pPL SR i PR Yo 10 g atoms

phenekyted froupS, My G, Batimnd 5t proviald vhas thadbtal wiinglskr of non-

hydrogen atoms present in R and R'*® together does nol exceed ten;

or R'* and R'™ topether with the carbon atoms lo which they are attached
form an unsubstituted five or six membercd saturated or unsaturated ring
containing up to lwo heteroaloms selected from O and N; and
R' is selected from halogen, hydroxy, trifluoremethyl, cyano, nitro,
carboxy, amino, mono- or di-C,_; hydrocarbylamino, carbocyclic and
heteroeyelic groups having from 3 to 12 fng members; a group R*-R®
wherein R* is a bond, O, CQ, X'CC, X!, X'cxhx', 8, 50, 50.,
NRF, SO;NR® or NR°S0;; and R® is selected from hydrogen, carbocyclic
and heterocyclic groups having from 3 to 12 ong members, and 2 C .5
hydrocarby! group oplionally substituted by one or more substituenls
selected from hydroxy, oxo, halogen, cyano, nitro, carboxy, amino, mono-
or di-Cj4 hydrocarbylamine, carboeyclic and heterocyclic groups having
from 3 to 12 ring members and wherein one or more carbon aloms of the C,_
g hydrocarbyl group may oplionally be replaced by O, S, S0, SO, NR",
X', C(xHX or X'Cothx!,

R® is selected from hydrogen and C,4 hydrocarbyl; and



acyl oxy, fluorine, chlorine, brom ne,

trifluoronmethyl, cyano, CIEﬁ%. Cl12 hydrocar byl oxy and
Cl.7. hydrocarbyl each op nally substituted by

met hoxy on_h%grox§ﬂ&212 ,A43. A conpound according to
cl ai m 42 XHekeSpriiRjand Fade b TB@r&dfor is substituted
by up to 5 substituenLs selected from hydroxy; d-4

| . | H . H . 3 ' . . . I
32??%’ &dm uﬁd%&?%rﬂ@g bl Biaﬁgpi%fthg%&@:@ resanted bé lhedognula.

uoronet h ano; ocar oxy an
hydr ocar byl optionally subs ti to led by C1L 2 al koxy
or hydroxy; and five nEnberE aheteroaryl groups
cont ai ni ng one or two he ons selected fromN, O
and S. the heteroaryl groups ljeing optionally
substituted by one or nmhre 4 al kyl substituents.
44. A conpound according tofclaim43 wherein RL is
unsubstitu ted or is substljtuted by up to 5
substituents selected fromhydro xy, Cl4 acyl oxy,
fluorine, chlorine, bromne, trifluoronethyl, cyano,

Ol Awheer bdaand Taxs thasame er differsnd and aretsplectop fioondll €3 and
Su b%(.‘l . ﬁgﬁ'ﬁﬂgj‘a&? EIJEI %E%Jngugnxx ioh rtab:ﬁ%[ A carl:?'c-?f Amc onpound

accordi crarm charm whetein is
unsubslituted or is substituted by 0, 1, 2, 3 or 4

33subs torhipranti accqrdiages alalny IDwhkrel? therprSup Biwkelggtederom

preferab 0, far sy bsti tuents. 46. A conpound
acc@FHWﬁéMﬁBEHﬁdF eB% Znherein the group Rl has one or
two substituents selected fromfluorine, chlorine,

341 11ty Soh @Rl RYEord MBS Yhaind R4 _haﬁER% rtl%fégnﬂ‘lﬁ{ﬂﬁ conmpound

35.

6.

according to clai m46 wherein

nmono- chl orophenyl or dichl orophenyl group 48_ A
compound according to any RYe of gfhe preceding cl ai ns
wherein R4 is selected fro _hyﬂfogen and met hyl . 49.
A conpound according to any Ghe of, the precedi ng
clainms wherein R5 is se ed FROmM hydrogen,
fluorine, chlorine,| R¥eH

nmet hyl , et hyl,
hydr oxyet hyl , net hoxy cyano, CFS, NH2, NHCOR9b
and

(1D

wherein the group A is altached to the meta or para position of the benzene

ring and q is 0-4.

A compound according lo claim 34 wherein q i 0, 1 or 2, preferably 0 or 1

and most preferably 0.

A compound according lo claim 24 having the formula {ITI};



NHCONHR9e where R9h is phenyl orb enzyl optionally
substituted by hydroxy, CIA acyloxy, fluorine,
chlorine, brom ne, trifluo?ﬁgethyl, cyano, Cl4
hydr ocar byl oxy and CI A hyd arbyl optionally subs Ii
ruled by G _2 al koxy or hydroxy 213 50. A compound
according to any one R ;“predédlng cl ai ns wherein

C -0 hydrocarbyl and C, -(
according to claimb50
i ndependently selecte hydr ogen and net hyl. 52.
A conpound according to dlm Si wherein R2 and R3 are
bot h hydrogen. 53. A congound according to any one of
t he preceding clalqg havig agfol ecul ar  weight | ess
than 750. 54. A corpoun ' '
the mol ecul ar wei ght isylggs than 525. 55. A conpound
of the formula (I) whiclj i's sel ect fromthe group
consi sting of 2-phenyl - 2 [4 (| rd razol 4-yl)
-phenyl ] -e thylam ne; h?

H- pww g the Wldfs‘ﬁeﬁwﬂ]gml}ﬂ%ﬁﬂ ﬁﬁ tg Ri' pes;as gefiped in any

yrazol
_4 y ﬁﬁﬁ ii ? Egnyl et hyl am ne;

2-(4- chloro phenyl) 2-14-(1

acgl. 51. A conpound
~ejn RZ and R3 are

37H py enropoudid pkdorging ity Elaine 86 hang te; formula ([V):

38,

2-[3-(3,5-di net hyl - 1H pyrazol - 4-yl) - phenyl ] -

| - phenyl - el hyl ami ne;  3- ghenyl - 2; 13- (1

H pyrazol - 4-yl ) - pheny! ] Bpr ne 3 -phenyl-2- [4
S {??P/LI \og)yl am ne; (3

-(1 Hpyrazol -4-yl)-

- (4-chl oro- phenyf)-3 -(4-(!I FprHazoI 4 -yl)-phenyl]
-propyl }-nmeLhyl- am ng -(3,4-difluoro-phenyl) - 3-
[4- (] H pyrazol-4-yi 'yI] -propyl } -

net hyl -amne; { 3 - oro-phenyl)-3 - [4-(1 Hpyra
zol - 4-yf)-phenyl] - - el hyl -

N
(IV)
wherein z is 0, | or 2, R¥® is selected from hydregen, methyl, hydroxy and

fluorine, provided that when z is 0, R* is other (han hydroxy.

A compound according lo ¢laim 36 having the formula {(V):



am ne; 3-(4-chl oro-phenyl)-3-14-(1
H-pyrazol-4-y|)-pheny|]-propionanid e; 3-(4-ch

| or o- phenyl)-3-[4-(1 Fprrg -4-yl)-phenyl] - propyl

am ne; 3-(3,4-dichloro-ph 1)-3-(4-(1

H pyrazal -4-yl)-p heny |]-propyl am ne;

4- (4-chl oro- phenyl ) -4-[ 4- -4-yl)-phenyl]-pip

eri di ne; 4-(4-nEthox¥gp enyl M 4-(1
H pyrazol - 4-yl ) - pheny¥™>qi perild i ne;
4- (4-chl oro- phenyl ) - 1- nethy$<4-[4- (1

H pyrazol - 4-yl) - phenyl ] -gtperid i ne; 4-phenyl-4-[4- (I
H pyrazol - 4-yl) - phenyl ] peridine; 4- [4-(3,5 -d
i met hyl -
| 14- pyrazol - 4-yl) - phenyl }¥4- phenyl - pi peri di ne; 214
dinmethyl- { 3 -[4-(1 Hp razol 4-yl)-phenyl] -3
-pyrid in-2-yl-promh # R
(2-(4-chl oro-phenyl)-2-{4-{
H pyrazol - 4-yl) - phenyI]HefNyI } -dinethyl- amne; {
2-(4-chloro -phenyl) -2H [4-(1 (V)
H pyrazol - 4-yl)-phenyl ]-ethyl } -nethyl-amne; {

392- (4 &t dQB&:l?élﬂu?;'t@clﬂlﬂn 68 wherein R:l i8 selected from hﬁdmgen and
H pyrazol - ) - phényl ] -ethyl }-nethyl-am ne
(2- (44 d:lhﬂmpmbyl for example C, 4 alkyl such as methyl, ethyl and

RSB G,

H

404 %{%i“l?ﬂ;‘ﬂ“& 3 grt]% M'{ﬁqytdh%prer: 115 %ltﬂa'ﬂr,'ﬁeﬁ’ mﬁﬁé{yﬁ)
|

stleltYd Ao {, naphthyl, thienyl. fiz idine and d
(2-(3oehl oro- %’ﬁé‘% Papntiu, (e fure, pyTmigne 20 Byt - e

Al T ) -1
a2{ 7 B Wity B el B8 Qv Sidin@edde Shib bSO

- Wehhwbsﬁﬂiﬂdﬂ&}r bedrs 6ﬁc 6InfO sﬂﬁﬁméhbs-satemd ffom hydroxy; C

H pyrazol -4-y))-phenyl ] -ethyl am ne R{
2 (46}(;1%35&5105%, foring; brgryne; trifluoromethyl; eyano; CONHy; nitro;

2_ ( X’{léﬁ Or;::rgaﬂé F;?J‘?' % ﬂ%ﬁ%ﬁi‘g} é@tﬂl _?'fuhsﬁruteq IT}F C.

-ac Qhﬂ:ﬂkﬂ&:ﬁrhnxr or hydroxy; Cy4 gcylamino; benzoyvlamino;

pyrrolidinocarbonyl; piperidinocarbonyl; morpholinocarbonyl;
piperazmocarbonyl; fve and six membered heteroaryl and heteroaryloxy
groups conlaining one or two hetergatoms selected from N, O and §;
phenyl, phenyl-C4 allcyl; phenyl-C4 alkoxy; hetercaryl-C) 4 alkyl;
heleroaryl-C, 4 alkoxy and phenoxy, wherein the heteroaryl, heleroaryloxy,
phenyl, phenyl-C;_4 alkyl, phenyl-C,.q alkoxy, heteroaryl-C)4 alkyl,
heteroaryl-C,.4 alkoxy and phenoxy groups are each optionally substituted
wilh 1, 2 or 3 substiluents selected from C,; acyloxy, flucrine, chlorine,
broming, miluoromelhyl, cyano, CONHs, C) » hydrocarbyloxy and C) 2
hydrocarby] each oplionally substituled by methoxy or hydroxy.



1- (2-(4-chloro-phenyl)-2-[4-(1

H pyrazol -4-yl)-phenyl ] -ethyl )-piperazine;

1-(2-(4- chIoro-phenyl)-2-[éiélkkpyrazol4-yl)-phenyl]-e

t hyl ) - pi pcri di nc;

4-(4-[2-azetidin-| - (4-chl oro-phenyl axl] pheny
431} - AUTRQEAg ageord lﬂgﬂﬁém‘@"[@f?"lft 18 urnisu stxlul or is

H- %[I%ng?%h% t@??ﬂ% ﬁ%—,r&ﬂegfg g@{[’ hydroxy; C_4 acyloxy;

H- p)ﬂlﬂﬂnb -ohlotine: pioeariyd, ]mﬂmremaﬂwu @&yano; Cy4 hydrocarbyloxy and

h
H ng}tlailé'}ir%gezlw D%{p@ﬂf}y fu%[ﬂ%]ll%lrh?d%' » allcoxy or hydroxy; and
(2- (ﬂ%q}i@n%eaeaomﬁ&)shaﬁ thfls &édrhiﬁaﬁg%ﬁe oz &va/haleﬂ[ama?w ]-et

hyl ) -nmet hyl - am ne; chl or 0- phenyl)
|+ py%ﬁlaszteﬂ frmyN) Opind By bje heterimry) groensthysingamitiosally sibstituted

[b%ﬂ%é ey PRSBSOS et nyi
44|(-|-2p(4 alg y_ o ny:.@i:falrééﬁﬁf}erem g.rlniqqlglsubstituted or is

Ep&?ﬁéﬁt&f’ﬁy u? ﬂ?ﬁ‘)é%l%;sllg.len{sﬂgl@gl]ed from l#rdrox}r, C1.4 acylux}f

met Klporfe, mmmmmm fifludremgthylp hﬁn}nl thhfdo:at(alrhﬂgwmai

Z°| Eﬂ é%‘é’ﬁ‘i}’pf% Vgﬂtm(li %&7&‘%&%{“?28 g &Dm%%w ethyl)

am ne;

451 1 Aypam ) WTorHIélgHBQ{}} eg%(ﬁuypl[éml %—é wheram ﬁ 1s unsubstituted

4- | I I
heg 3;; gsl thﬁgg?g?g@r phE raraf &suﬁslgiz{%rng g:r%_bﬂbiy O/; POPRYddd- P

| - ylmurepmfmblaﬁblmmwm’mlepyl ] - phenyl } - 1H pyr azol e;
met hyl - (3-naphthal en-2-yl-3-[4-(1
46H— Y azmﬂmuﬁd)ﬂbl)urﬂingw l:l]au:ﬂ 46 oyhetdin Hergrongi R blisreeielay bw 4-

th
H- Dgﬁ?ﬂ ﬁ{en F‘“’f‘eﬂ#@\’ﬂr fporne, gilerine, rdpgromethy, ethyl and
‘t}ﬁ}k{ng 0- pheny' )-3-[4-(1H pyrazol - 4-yl)-phenyl ]-pro
pyI ) hyl - am ne

o e Sy s SR

H- pyichiobplbnyl gmpjﬂenyl ] - propyl am ne;

—c

48. A compound according to any one of the preceding claims wherein R? is

selected from hydrogen and methyl.

49, A compound according lo any one of the preceding claims wherein R is
selected from hydrogen, Auvonine, chlorine, bromine, methyl, ethyl,
hydroxyethyl, methoxymethyl, cyano, CFy, NH;, NHCOR™ and
NHCONHR® where R®" is phenyl or benzy! optionally substituted by
hydroxy, Ci4 acyloxy, flucrine, chlorine, bromine, trifluoremethy], cyano,
C14 hydrocarbyloxy and C, 4 hydrocarbyl optionally subslituled by C,»
alkoxy or hydroxy.



1-

((4-chl oro-phenyl)-[4-(1H pyrazol 4-yl) - phenyl ] - net hyl

] -piperadine; |-nethyl- I_i/phenyl [4- (I

H pyrazol - 4-yl) - phenyl ] - ms? -[ 1, 4] di azepane;

(3 (3-chl or o- phenoxy) - 3-[ 4- ( , 3
50H py eorppaundacsordimaty pny ﬁilfb%ﬁhﬂ pregeding Flaimnwhersin R” and R

met
by e e ysipeen, Gy ydigpmbal aod Gua
1- (4cwlhl or o- phenyl ) - 3-i m dazol -1
-yl -propyl ]-phenyl)-1H pyrazol e;
Slﬂp [ 4 éé’mpclmnd azedrdingtb clalm 5D heiResty RELEPR? hrefii@spehdenily
pyrazo | e;

4- (4*31{?@3% freerpydsogsmapdyasthdheny| | - pi peri di n- 4-yl } - phen

l;
szf ( 4&mmpmm9he¢mﬂl)1g[tqcl(aur&|5pw1@mn Riayd K gdo ydmgehy |
}-piperidine; (2-(4-ftuoro-phenyl)-2-[4-(1
53H— pyf'( eznpouhd pedergingny hiy eddnfllhe preeedigg elaimniggving a molecular

2-(4- (1
&%@B esﬁﬂW;%% %Iez}yl ] (et hyI - et hyI am ne;

[4 (2- nethoxy t hoxy) - phen -4- %

pyﬁz SBPOUN ﬁFﬁﬂ"g ﬁ(;, phaim aﬁ qylit He- mole:cu ar weight is less than
- [ 45€3- el hoxy- propoxy) phenyl ] - 4-[ 4- (1

pyrazol -4-yl)-phenyl ]- piparidine; 3 -(3,4-d

hl

Py

(

Af oftﬂ%ﬂ)élf}h 3fﬁ uJFlJ(I) Ba.rrhé%)l} is r?glr%m&d from the group consisting of:

(3[)541»?3@-5 ﬁ%"g%%z%%%—wnaq%@f oty )~ PrenyL et

2- - -
H py E’%H;Eﬂilol-% mgﬂ%}[ f—}r[]t”gqut&hf] ljr{mpmnhll)fill'? am no; 216 3

( Z[ﬁﬂéhqhme&lyéﬂ S gt phey 15 phoeristipoping

ph -y al o 2- _—

G st AT Bty Menyemings o 1
- et hyﬂEé{mM]ne{h)@tthul& yl)-phenyl]-1-phenyl-ethylamine;
2- (4 chI or o- henyl ) - 2- (1 H pyrazol -4-yl) - phenyl ]
- et f yl)m enyl ?pmpy lamine;

-Phen:fl-i [4-(1H- PYfﬂZﬂl 4-yl)-phenyl]-propylamine;

I c

{3-(4-chloro-phenyt)-3-[4-( | H-pyrazel-4-yl)-pheny!]-propyl} -methyl-
amine:

13-(3,4-difluoro-phenyl}-3-[4-( 1H-pyrazol-4-¥i)-phenyl]-propyl }-methyl-
amine;

{3-{3-chloro-phenyi)-3-[4-(1 H-pyrazol-4-yi)-phenyl]- propyl }-methyl-
amine;

34{4-chloro-phenyl}-3-[4-(1H-pyrazol-4-yl)-phenyl -propicnamide;
3-{4-chlora-phenyl}-3-[4-(1 H-pyrazol-4-yl)-phenyl ]-propylamine;
3-(3,4-dichloro-phenyl)-3-[4-( LH-pyrazol-4-yl)-phenyl|]-propylamime;
4-{4-chloro-phenyl)-4-[4-( 1H-pyrazol-4-yl}-phenyl]-piperidine;
4-(4-methoxy-phenyl)-4-[4-(1 H-pyrazol-4-y1)-phenyl]-piperidine;
4-{4-chloro-phenyl)-1-methyl-4-[4-(1 H-pyrazol-4-y1)-phenyl]-piperidine;
4-phenyl-4-[4-{1H-pyrazol-4-yl)-phenyl]-pipendine;

4-[4-(3,5-dimethyl- H-pyrazol-4-yl}-phenyl]-4-phenyl-piperidine;



2- {2-(4-chloro-phenyl)-2-14-(1
I—I-pyrazal-4-y|)-pheny|] et hyl am no) - ethanol; {

2- (4- Chl or o- phenyl ) - 2- %t
H pyrazol - 4-y1) - phenyl] et Byt } -
t hyl -am nc

H- pydmeteyl-B-4- §H%ﬁmyp1£»4-xlgfpb:w}ﬁ3cnmﬂ' g-yiyl-presalirgmieehy
| n0- -
){%r[‘ﬁ_;bﬁy r? pB%%gg?-}[%L@%ﬁﬂ]-h—y]iﬁwﬁ}l]ﬂiﬂx {.374nA-
(éh:rﬁmi hoxy- phenyl ) -3-(4-(1H pyrazol - 4-yl)-phenyl ] - pr

opy&%gﬁﬂﬁlwﬂéé}dﬁﬁégﬁf]]{phenyL%-lyih-ﬂgmyl(] ethmf} meth}r} amine,;
2= cﬂ[&ogyPWLi IJ‘}; (}1—41 iyn]ephen}rl] ethyl}-melhyl-amina

razol -4
(4 (B[ 4- (1 H-pyrazol 4-yl) - phenyl] pi peridi n-4-yl}-phe

Lo Bl Wat-‘ih%&wazwmwﬂmw TSfaRye

acetgy acid, rret hyl ester; 4- {4-]
H- pyrazol 4-yl) pheny@] EI- peridin- 4 I } benzonilril e;
{2- (M{Mdrlmmt@nyl)ﬁ— - (1 L-pyrazol-4-yl)-phenyl]-ethyl}-morpholine;

RIS R Ly e 8 e,
H p){ﬂé{“tl-(ﬂh}cﬂ*n ﬁhbﬂ)ﬂﬁﬂ-‘ﬂﬂ(lH—p@&d&@M}d} -phenyl]-ethyl} -isopropyl-

2-am no-1-(4-chloro-phenyl)-1-14-(1 H pyrazo
1- 48piy%phenyl ] - et hanol ;~ 4- (3, 4-d

 SPUGhanPen ool e azpl e aRIPRME
li ?flﬁzhg-r{-ﬂ—_{ W}mhﬁﬂ}-mhmpﬂmﬂwl} -tieethyl-amine;

H p)/{lzézh%ﬂ%‘{ffli‘)pj'fﬂ?@?ﬁih)% 1%5@ th}esﬂﬂth}'l-mnﬂ

4- (4= @Achﬁ&rlgkﬁ%ﬁﬁjf@f‘hmﬁmomy}l@. ﬁg[ﬂq[ét@]%ﬂmy %e- benz

oic acid ol - 4-yl héeny

5, 6-2rdxcihyrarpbenyl)-21B{pHrpiaiacyH-yI) Bht(u?l]edﬁhxiarumc {5},

- ph - [ Yt azol - 4< éﬁ&%ﬂ r opyl am ne;
P eSS Pyt drefp e
H DML{i’.Zfi c}ﬂoﬁéLﬁheHElﬁfzyr_hﬂ 161 ﬁﬁﬁlﬁlﬂclryl) henyl]-ethyl }-piperazine;
or en 1) ? ? razol -4-yl)-p

hen;ll'iz @%wmmh@aﬂ)-ﬂ-—[‘@ (1H- pxrazul-‘l-ﬂ)-pheny -ethyl}-piperidine;
4-{4-[2-azetidin-1-yl-1-(4-chloro-phenyl}-cthyl]-phenyl } -1 H-pyrazole;
| -phenyl-2-[ 4-{1H-pyrazol-4-yl}-phenyl]-ethylamine,
2-{(4-chloro-phenyl)-N-methyl-2-[4-( | H-pyrazol-4-yl)-phenyi]-acetamide;
N-melhyl-2,2-bis-[4-(1 H-pyrazol-4-y|)-phenyl]-acetamide;
{2-{4-chloro-phenyl)-2-[4-(1 H-pyrazol-4-yl)-phenyl]-ethyl} -methyl-amine,
{2-{4-chloro-phenyl}-2-[4-(1 H-pyrazol-4-yl}-phenyl]-ethyl ] -ethyl-amine;
4-{4-[1-{4-chloro-phenyl)-2-imidazol- 1-yl-¢thyl]-phenyl } - 1H-pyrazole;

cycl opropyl nt

methyl- {2-(4-phenoxy-phenyl}-2-[4-( | H-pyrazol-4-y1)-phenyl]-ethyl } -
amnine;

{2-{4-methoxy-phenyl)-2-[4-( 1 H-pyrazol-4-yl}-phenyl ]-ethyl } -methyl-
amine;

methyl-{2-[4-(pyrazin-2-yloxy)-phenyl]-2-[4-{ IH-pyrazol-4-yl)-pheny!]-
cthyl)-amine;,
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2-(4-chl oro-phenyl)-2-fluoro-2-[4-(1H pyrazol -4-yl)-ph
enyl ] - et hyl am ne;

3- (3, 4-dichl oro-phenyl) - 3- F%S(ll—l-pyrazol 4-yl)-pyridin

-3-yl]-propyl am ne;
2 ( méghyldZprenesysl é-{ Bianyazpl-d-yiuptensil pydlaming; y| ) - ph

|
a2 RO s phesnt) pes <t ing
eny|4]-{tp[1|9ﬁlf-¢1'ﬂihrﬁ€[:|hcnﬂlﬁ 3{ lrl-B-I?l propylishenil) -1H pitazole;

fl-pyrazol - azine

i Aoty ERT m b3 phewynaearlﬁ’ nﬁw}} Thpyrazols;
¢ hoheta: Sk A% 1 ”*‘ LSR5 S Brenyl-oponyT3-amin

- rmﬂnmwl}r]ajm- {Semclh}rlammﬂ 1- [4 -(1H- py’ra.zol 4 yl} phenyl]-pmpyl}

{4- azetidin-I-yl-1-(4-chloro-phenoxy)-ethyl]-phen
}ph%‘mbwg'fol c; 3 - (3-chloro-4-ntthoxy-phenyl)-3-

4 -
[ ({g](gﬂlf‘%?‘f;aﬁﬁﬁgtaﬁgﬁmﬁgﬁgw [4 (1hﬁpyrazol Zﬂyl)-

phemﬂu}& propyl} - methyl-am ne;
3,4-di chl or 0o- phen [ 4-(1
M r-g@tﬁ?@o&}?rf?psﬁaﬁbﬁrfsﬂsﬁawll;nham;;q&-rmrg,zol&gad
(A 4chtvofiit@ephenyl ) - G [4- (I H pyrazol -4-yl) - phenyl ]
-nmet hyl am ne; and salts, solvates, taul omers and

N- 0RF elaheﬂwai-élwly!a@ W-U&hpwarel- %Euwhamﬂbpmmnun% 55

whi h

H p?r %Ih%ﬁ@ ﬂl @Jﬁ%ﬂéﬁ%rg%anop??{ L‘%?,lln{eﬁ]}d](%'lpe

t autlaﬂelhyl @J{p]&érﬁk—[dti@l HJpgfaeoIfA-lyﬁ?pheﬂyI@ﬂmﬂqu@l élthzﬁkphrreg
ny one of the preceding clai in the for

ol toXashbareneueh 8 rngmaal - bl TspPy e

58. M@npound as defined in anyone of clains 1 to 57

for use’in the prophylaxis or treatment of a disease

st alrmethm {C eyl BE6-fiddHparazeld-F)-mridired 1y kéthg}@ntine; 59.
Th def ' AE ¢l
R R e A e R R
pr ontmt anhﬁdﬁm-lrymtlﬂmﬁéx}olﬁmg %pﬁ@@ﬂ]ilﬁt £200;

condition nediat éd ﬂg_ rotein nase B. 60. A’ conmpound
as defd-Ied H-pyrazal-4o Pgﬁl}&] -pipemidip-4-yl} 3hend; use in the

1-{(4-chloro-phenyl}-[4-{ 1 H-pyrazol-4-yl)-phenyl |-methyl } -piperazine,
{2-(4-fluoro-phenyl)-2-[4-{1H-pyrazol-4-yl)-phenyl]-ethyl } -methyl-amine;
{2-(3-chlor-phenyi)-2-[4-(| H-pyrazol-4-yl)-phenyl]-ethyl } -methyl-amine;
4-{4-(2-methoxy-ethoxy)-phenyl]-4-[4-{ 1 H-pyrazol-4-yl)-phenyl]-
pipending;
4-[4-(3-melhoxy-propoxy)-phenyl]-4-{4-(1H-pyrazol-4-yl)-phenyl }-
piperidine;

3-(3,4-dichloro-phenyl)-3-{4-{ 1 H-pymazol-4-yl}-phenyl ]-propionamide;
2-(4-{2-methylaminc-1-[4-(1 H-pyrazel-4-yl)-phenyl]-ethyl ) -phenoxy)-
isonicotinamide;

12-(3-chloro-phenoxy}-2-[4-( | H-pyrazoi-4-yl)-phenyl]-cthyl } -melhyl-

amine;



prophyl axis or treatnment of a disease slate or
condition nediated by protein kinase A 218 61. The
use of a conpound as defi nggﬁi n any one of clainms | to
57 for the manufacture of medi canment fir the

prophyl axis or treatnent of a disease state or

& ondr 3-Greliomstrhean) @y 4okl b pymealidrdlspheoygbethsinminge of
a conmpaund 1of the formula (1) as defined in any one of
cl aif ‘Tnlt%' 57 for the manufacture of a nedi canent
for 2 {m(4penplayptanyy-294-0 W-ﬂ-ﬂﬂc@ Béhglamigd)at e
or condition arising fromabnormal cell growth, 63.
The $80kf a conpound of the formula (1) as defined in

any 10 0 al T WL (i t4h _EHQ#J‘_ .0f, a
rredi%?ﬁ%ﬁ%hl&g?ﬁ}{gﬁgb &r[g'p(t%gﬂ %’Q%lﬁrﬁ? ea #r@ér:lt[.‘ ﬂ%@ ng)}

di sgasan-li-ol; whi ch there is a disorder of
proliferation, apoptosis or differentiatjon. 64. A
pha.ZﬁL?c-é*u'flﬂ%fgrP H'S‘éé'is‘*fééhpﬁé‘?%'r“i‘ig?‘ﬂ e ﬁfc—%ﬁﬂs@ﬁaﬂas
def isa@adoln any one of clains | to 57 and a
pharmaceutically acceptable carrier. 65. A conpound as
def i{3dd-GChiomrphenylg-26f-(d Hapyrazol -4ty -5 nfvbirctngdé- i n

medi cilne. 6., A canpound as defined in any one of

cl aicngogtopylmehylamige. i the treatnent of a cancer

se | el B0 B (321 DIRpiny [ DS AR | HHORAY-cthyl]-

col on, kidney, epidermal,” |iver ung, oesophagus,
gal [rBRKxdder, ovary, pancreas, stomach, cervi X,

end [ : rQi t [.sKln: .
et b Ftami b RO Bl Birlosi S phenol

her naapethexy-phdnyihesi(4-OFH-py@bold ylyipheag & prop ylaaiinelr  of
mesenchymal origjn; .a tunour. _of the central_or
per rifehiaromBEntlird- 4y draeiby il Rianel-4-yBrahaarH:plperidine

t er atQc LI M FS L eas R ,1% I j nt osum
o o Ry -2 ARy B A B p RO
Klapm-i{454{9&1@@01—6@1]-phmg}]ﬂ@pﬂmﬂhli—éryl}.Lgber?xy)aw&ingciﬂp
cl ai rein e.canceyr, i.s sel ecte rom .,
cor it ol A5 RS et Plsor Mhaetie apidng

cangglipARgepon-smal | cell lung carcinonmas, exocrine
pancreati c carci nom, squanous cell carcinong,

| eudaiEnidal | Hapyraeoltdywihrpbenl J-pipredik deyl} chenmngigild;

s T AR -
Bur kgfiie:s | ynphoma, acute and chroni ¢ nyel ogenous

| eukaem as, nyel odyspl astic syndrone,
[ -{#4-chloro-phenyl}-2-methylamino-1-]4-( | H-pyrazol-4-yl)-phenyl]-

ethanol,

2-amino-1-{¢-chloro-phenyl)-1-[4-(1 H-pyrazol-4-y1)-phenyl]-ethanol;
4-(3,4-dichloro-phenyl)-4-[4-( 1 El-pyrazol-4-yl)-phenyl]-piperidine;
4-(3-chloro-4-methoxy-phenyl)-4-[4-( | H-pyrazol-4-yl)-phenyl]-piperidine;
4-{4-chloro-3-fluora-phenyl)-4-[4-( | H-pyrazol-4-y1}-phenyl ]-piperidine;
4-{4-[4-( | H-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" | bipyndinyl;
3-(3-chloro-phenyl)-3-[4-(1 H-pyrazol-4-y[)-phenyl]-propylaninc;
2-methylamino-1-(4-nitro-phenyl}- 1-{4-(1 H-pyrazol-4-yl}-phenyl]-cthanol;
2-(3-chlero-4methoxy-phenyl)-2-[4-{ 1H-pyrazol-4-yl)-phenyl -ethylamine;



or pronyelocytic |eukaem a, fibrosarcons,
habdonyosarcoma, astrocytoma, neurobl aslonma, glioma
and schwannoma. 219 68. A _process for the preparation
of a conpound of the fornu?g (I) as defined in any
one of claims | to 57, which process conprises: (a)

t he ﬁ*@a@ﬂw@fﬂhéﬂﬂh-?tfbmﬁ@ﬂr{d-(cbﬂ-nmﬂﬂ-érjfﬁ:P no’li)elwlawra,

X t ed
Gor P ot Bl B S, H P R4 - i iR igming:
( H2tMlohlorskrefl @brd- pﬁen ;2&[&:{13@@@5—3&} §ha@1]oaﬁy1mﬂ1er n
any one of the prece 3HFC ai ns, one of the groups X

and HZrdleraticluerg- FIhFBYH o Hrpymazel-driglhehenyl]opperiding o

or oL B SRR By PR PR RO A pip B ne

b:);;ﬁ{él;ﬂl:dlelfsbﬁi-pg&nlygg? -ph{ IH-paeazol - Lgﬁgﬂﬂgﬁjg]-bmﬂdhﬁne .

Ped Rﬁ\?@&'éﬁ’ﬁarfg?*lﬂﬁ"ﬂ E@?)%E%@L‘BW 0 ﬁf@?ﬂﬁﬁ)ﬁlhfﬂ
XXMPII_&H%ECI-IOI E Ra--~ RS 1 NN H(XXXVI) with

HNR2R3 |n the presence of a reducing agent; and
opt ideffal-sectidio) | -yhb-(¢-ohiver-ghowxp) ethmlé-pd:lommjb-d Rdpwhzdlie

For muaf ) 4 Qo RDRhRH-3 SATREYS A 4L BElp il & (1)
propylamine;
{3-(3-chloro-4-methoxy-phenyl)-3-[4-{1 H-pyrazol-4-yl}-phenyl]-propyl } -
methyl-amine;
1- {{3,4-dichloro-phenyl)-[4-(1 H-pyrazol-4-y1)-phenyl]-methyl } -piperazine;
and
C-(4-chloro-phenyl)-C-[4-( | H-pyrazol-4-y1)-phenyl]-methylamine;

and salts, solvates, taulomers and N-oxides lhereof.

56. A compound according to claim 55 which is 2-amino-1-(4-chiore-phenyl)-1-[4-
{1 H-pyrazol-4-yl)-phenyl]-ethanc] or a salt, solvates, lautomers or N-oxide thereof.

57. 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.

58. A compound as defined in any one of claims | to 57 for use in the

prophylaxis or Ireatment of a disease state or condition medialed by protein kinase B.

59.  The use of a compound as defined in any one of ¢claims 1 57 to for the
manufacture of 2 medicament for the prophylaxis or treatment of a disease

state or condition mediated by protein kinase B.

60. A compound as defined in any one of claims | to 57 for use in Lthe

prophylaxis or treatment of a disease slate or condilion mediated by protein kinase A.



69. A process according to claim®68, variant (a)
wherein the conpound of the fornmula (X) is prepared
by the reaction of a corrpog gOOf the formula (LXX) _ R2
1HO AN Ra 1E I X(i1 220 wth a conmpound of

the formula R1-H under Friedel Crafts alkylation
6le ondihciusa sl a panpeundmsidefingd inmay ppegbelaimnsof togyy for the

md e YL nf3l il for e ﬁ%&&%&x—w or treatment of a disease state or

condilion medialed by protein kinase A

62. The use of a compound of the formula (1) as defined in any one of claims 1 to
57 ftor the manufacture of & medicament for the prophylaxis or treatment of a dizease

slate or condition ansing from abnormal cell growth,

63.  The use of a compound of the formula (I} as defined in any one of claims | to
57 for the manufactiure of a medicament for the prophylaxis or treatment of a disease

in which therc is a disorder of proliferalion, apoptosis or differentiation,

o4, A pharmaceutical composition compnsing a compound as defined in any one

of claims 1 lo 57 and a pharmaceutically aceeptable carrier.
05, A compound as defined in any one of claims 1 Lo 57 for use in medicine.

66. A compound as defined in any one of claims 1 o 37 for use in the treatment
of a cancer selected from a carcinoma of the bladder, breast, colon, kidney, epidenmal,
liver, lung, oesophagus, gall bladder, ovary, pancreas, stomach, cervix, endomelrium,
thyroid, prostate, or skin; a hematopoietic mmour of Iymphoid lineage; a
hematopoietic tumour of myeloid lineage; a umour of mesenchymal oripin; a humour
of the central or peripheral nervous system, melanoma; seminoma, teratocarcinomas,
osteosarcoma; xcroderma pigmentosum; keratoctanthoma; thyroid follicular cancer;

and Kaposi's sarcoma.

67. A compound for use according to ¢laim 66 wherein the cancer is selecled
from colorectal carcinomas, adencearcinoma, small cell lung cancer and non-small
cell lung carcinomas, exocrine pancreatic carcinoma, squamcus cell carcinona,
leukaemia, acute lymphocylic leukaemia, B-cell lymphoma, T-cell lymphoma,
Hodgkin's lymphoma, non-Hodgkin's lymphoma, hairy cell lymphoma, or Burkett's
lymphoma, acule and chronic myelogenous leukaemias, myelodysplastic syndroimne,
or promyeiocylic leukaemia, fibrosarcoma, habdomyosarcoma, astrocyloma,

neuroblasloma, glioma and schwannoma.
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68. A process for the preparalion of a compound of the formuia (I) as defined in

any one of claims | to 57, which process compnses:

{a) lhe reaction of a compound of the formula (X) with a compound of the

formula (XD or an N-prolected derivative thereof:

R’ Y
1 i
H——T—ﬂ 3 HL‘fA\7”R5
R /
& N-N
X o0

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,
1edine and triflugromethanesulphonate, and the other one of the groups
¥ and Y is a boronate residue, for example a boronate ester or boronic
acid residue, in lhe presence of a palladium catalyst and a base;

{b) the reduclive aminalion of a compound of the formula (XXXVI):

R\ .CHO

(XXXV])

with HNR’R? in the presence of a reducing agent; and optionally
(c) the conversien of one compound of the formula (I} into another

compound of the formula (I).

69. A process according lo claim 68, variant {a) wherein the compound of the

formula {X} 15 prepared by the reaclion of a compound of the formula (LXX):

R?

I
HO. N, _4
A R

;
X (LXX)
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with a compound of the formula R'-H under Friedel Crafts alkylation

conditions, for example in the presence of an aluminium, halide (e.g. AICI).



