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WD 2006/ 123113 PCT/ GB2006/ 001760 -1 CHEM CAL
COVWOUNDS Field of the invention The present

wonvent2sas rel ates to novel pyrazol e derivati veeT/GB2ei6/001760
pharmaceutical 5 conpositi ong and nmet hods of use. In
addition, the present inventi®dh relates to therapeutic
nmet hods for the treatnent and prevention of cancers
and to the use of tGEEMPYARCOMPOENDStives in the
manuf act ure of medi canents for use in the treatnent
and prevention of cancers. Background of the

Fieldofant iendign Recept or tyrosi ne ki nases (RTK' s) are a
sub-famTy of protein kinases that play a critical
r ol Bhe preseat inventipnarlatasgo anvel avwzph\rgriv@afesnh@ir pharinacgutical

f <. d ncl udi | | .
confoFRREFI FENBLER, B SEFR0T Ry LETHECMBharisiesinrgapent
methvdy fon tHeytreapmérm add Brevehtidresfiahedid fdtoithe hidedifigese pyrazole

troponyaosin-rel ated kinases (Trk's) have been

derivaiévasiih theqnanpigeture of mediramentsonwseiim theyirqatraenitapd grevention of
can@é‘}%.i vated by a group of soluble gromh factors 15

call ed neurotrophins (NT). The Trk receptor famly has
Badldereendvefithe isventibnk A, TrkB and TrkC. Among the NTs

th i ). ne h fact \ whi ch .
oty PR e s i
critfvcﬁqyge) in?RH si¥hathhg M bRV AL aeva-ffeBBofecréﬁce(r'rélhaed?I&esses

_ | activates TrkC. Each Trk receéptor contains an
inclysting ze 8 raliferation) shuiival (dnigimenesis andimefystasis. Currently up to 100

R B e e SR Ao Gk b el
| i ghid,ard 1he hidhnarsaite adcaptbZLstiaitb® bp B SRS HELRILIOR oM factors
triggers downstream signal transduction path

ways.
callgq pewgoprhing @Ey Ths pricwesentor family s thite members -dﬁkAnTQrkB and

Pt r ' e (R r t. ..
ekl AR THERTE Merd 81 bt o fiEtag®f LOE PR achlfes Trka,
brai}nedﬁrr]ivedr‘grqxrﬁh ifatora BONOYandNeT-47 whick !aétﬁﬁalt?_ﬁﬂdmar@(iii@ N'D3 which

Jpat owever, renmains in question. ere are .
ac“?%tﬁ%ﬁ{a?ﬁ&b\n}fﬁﬂife?@’t?h%ﬂma’r?%a%e’ﬁlfaa‘iﬁﬂiu}?ﬁ gemar(liggidebipding), a
tran(@%%ét}g%gﬁﬁegnﬂi’%gd a@?&gﬁi—%&ﬁ?#@%&ﬁ&?ﬁ?gﬁﬁ% %ﬁﬂée §¥4ii M Upon binding
of theliganid, thiedanase 2@aly zeslaito-pEGspR8G Jationrand éggeasdovdestragia signal

a.consi derabl e nunmber of l|iterature docunentations
tranlsihhcg'oﬁé’a "&Y5signal Iing with cancer have published.

FOr TiRX2die Bde 1Bk presstd kn Serdbidul ﬁéﬁfe%ﬁﬁ? it3 eV QNPrh&N WiRre Trk’s are
out side the nervous systemin the adul't, Trk

critisghios thei rapintesanog and gevival af thesecells sy @ogranshrsienic sge for the

. te tissye and angdrogen- .
e B PR T b3 B B0 s shovin
thatAr&hchlayn i@ ihbdlleinl e isvetdprienk afdl Ametidn ofHavA¥EbUs &lstem
isofornms of Trk receptors _as well as their _cognate

(Patapyititils Aaflerl Gy iedy P AT @Y Newrabialogy o481, bhdr dyéh)-

In the past decade, a considerable number of literature documentations linking Trk
signalling with cancer have published. For example, while Trk's are expressed at low levels
outside the nervous system in the adult, Trk expression is increased in late stage prostate
cancers. Both normal prostate tissue and androgen- dependent prostate tumours express low
levels of Trk A and undetectable levels of Trk B and C. However, all isoforms of Trk
receptors as well as their cognate ligands are up-regulated in late stage, androgen-

independent prostate cancer. There is additional evidence that these late stage prostate cancer
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i ndependent prostate cancer. There is additional

evidence that these | ate stage prostate cancer WD
waQoe/1223313 PCT/ GB2006/ 001760 -2 cells becomeCT/GB2006/001760

dependent on the Trk/ neurotrgfhi n axis for their

survival. Therefore, Trk inh#bitors may yield a class

of apopt osi s-i nduci ng agents specific for androgen-
cells heteypendtpahdenp b Siedl i/ mearnt@phin\b&key fof telidurvival TThe@éfodd, Trk
.nh].lhe Prost.ate, 2000, 45,140-148). Furthernore, very
nhibgarspay yieldraglessof apaositiycing ageniy specificdpeardrogen- independent

agbicyatst 2 @ﬁg)l | i i r tak i9n Trk's
proare%sso????er W’ € fﬁsg{gérlg?[gﬁg Zrug’a% (’:gé’cligﬁcl)ﬁé’(%ncer

CelHurth200@e, Psry 3G&EnGl6ature also shewsthataveeekpieBast @klivation,

t. al. Science, 2003 0, 949-949) and ovarian cancer
amlﬁ’&?@%l% /orgniitation, pf Fﬁ?ﬁpwr(?&?so )Wl?lkéfscé%?larhre%%?mg{na (Cancer
Cel2208,2258)-374)) SoIBreR? pﬁacéﬁmaﬁée@é?ﬁ bt A n%&'z%gg,?@, 344949) and

tyrosine kinase inhibitors. phal on descri
ovag@pcarsgr (emRlsp0.1B (GebChicall. areer Rese@aris 2005 2248:2259).

19 59 95-2341). and.other10. i ndol ocarbazol )
anal SGU&SE a?tg%e %ﬁ@%‘e téveTfrE YIRS &W%%nﬁ}l}lto\‘i@ageeg%%descnbed
CER-hat, (QER7G0 @Gecﬁﬁel,/mret SECdel ReYoRen, 1999259830833 1) and other
. .surgically or chemcally induced androgen abl ati on,
indolpgagbazglasmatagnestW PR L EAB SO hag Bikdahihitls. shower thay CEP-701

' ' i.sel er t.ai.noxi.ndel e .
2087563 OHAXI O B30 50, GALLR BB A48 en ion
offevd@DR2@6 & Bicaiecenpdryd with apmo-thebpe sloné. apiaks e tiRi@zasdbsed

e SERSERRRS bt oA e T o
JapdthPouRRES HbbASY &1&?&1?1 QRAEA kD @%W{oﬁﬁ%@%%& YWBitordS

i nhi bitors of 3,  Aurora, e
(JP2ROA2B6889)WD03027111 and W200437814; and AstraZeneca

have reparted pyrazqQle c ounds. as .i nhi_bi tors agai nst

"t BB E e b G SR 38 0 s Bedpidgal compounas
as iglibieork 6POSKBI Alifdta,l )il W Q025008520 0oRE L7998k 09827111 and
WO@B | i cati ons WD 2005/ 049033 and WO 2005/ 103010.

By +omdrheraZenenthespreparted pypgeln cempourids eh gnhibitors against
IGFRf f‘e%%gr ki@E{%‘%’{é@& 4p8§}?§)z. %%Prlazgn%g% ﬁ%v??ge} $ r?l%(rn%e%yTrk inhibitors in

di scovere € CcO u 0]
Inteptationa deplicatdddsyWaco9p10abdFs sal WO 2dwey 83h1owhi ch

ossess Trk kinpase inhibitory activity and are
i‘ﬁ@@-@?—%@%&ﬂul for their anti-proliferation and/or
pr . - .
QA RERIr@dcE valh the fe@e(a)@?rtlﬁgﬁgrﬁfﬁlg%&%ﬁ})caﬁg Bé?’é lg%ﬂ?nﬂﬁ%)gered novel

met hods of treatnent r ani ma
pyrazaleenoniponndd, sophamatesichlly arcopebleasltS therebhevhich possess Trk kinase

B S R RN A —
(suchhi8 RARCaMker CakivEp ARSI hitaBss &ﬁfgaﬁh%ﬂt g tﬁer}ﬁﬂapgdr?%afglgal body. The

. their use in the manufacture of medi canents
invenfan plsp aelates emprotesaes fontheimamuidire ofisdid pymmalé sompounds, or

q ti ffe [¥g! m bl ooded.ani mal s.such as. .
ph ORGP 4 R B BG4 dnipine them
and tdther[ust irc@B nfanpfRirel 6f Medioadientd forisé Rbthe production of an

anti-proliferation and/or proapoptotic effect in warm-blooded animals such as man.
Also in accordance with the present invention the applicants provide methods of using
such pyrazole compounds, or pharmaceutically acceptable salts thereof, in the treatment of

cancer.



such pyrazol e conpounds, or pharnmaceutically

acceptable salts thereof, in the treatnent of cancer.
woR00as11323113 PCT/ GB2006/ 001760 -3 The pr opeCTigBR0@§001760

t he compounds clainmed in this_invention are expected

to be of value in the treatt®nt of disease states

associated with cell proliferation such as cancers

( solhiedpropeartien &f thedothpakerickjmed inthispnantibe aeet éxpectadith be of value

. differentiative disorders SOri asi r heunmat oi d .

in g oo daipara e Spcaa Vi salRiytahion Suis cappgrs (olid

tumeky RAi16ukREREY, BRIk Eeratidé AT @fRrenflafdd \BERAEK SFBShSs, theumatoid
arterial restenosis, autoinmune di seases, acute and

arthgifis.dRanesi’ h saregmathiaemangipmaccyiosnd shronimae pheeriatries, atheroma,

' it i nal I .0lif ' . . .
R N N T ——

bonadizesded bhdosdhd disdaberwidi retiahl el pioifaatibon are
expected to be of value in the treatnent or

pr OBHIFERIS. e cempewids. enharnareuticain aceenigfdnpaltsithereof, of the
invéﬂtilaﬁgﬁ@é)@l‘ég%ii 1Bl ag%{(fncthgﬁg%@gﬁpor }H&fl&lﬁ%ﬁ% J():f‘; Hcers selected from

acute ny astic em a, acut'e
congenrtab fibmsanvint | pbwbiagtt aephroms| mesotielionasaptageebblastic leukemia,
nce ' ervi cal

10 oo BT R i LB R G ferL 2l

hep@%8dlivAdt, FARERfc, d-RBACaf@R ABKinkH &l rtisth ) heB RGBS Kaposi sarcoma,
breast cancer, col orectal cancer, prostate cancer

ovafipe bangen §raast saneer indhdiag senrgtont rsash cancenwolargctdd|canichey prostate

ancer .. | anoma, -l ung cancer - nagn small cell . lun
can e D ip oo T kPl eproetblp i S efaspi, lung cancer -
nong@asllrdet] I¢@NeRter (NSTL A, a@NémdIPEH] 16A5 6&Hcer (STNAL), EAMGEEancer, head
| ynphoma, thyroid cancer including papillary tﬁyr0|d

15 andgigpleeqneer, eanser. dyrapkaven, etuirideaneer inpduding Dapiary thyroid cancer,
mes%}/tﬁii%)ﬂﬂ ANANGREemBE gﬂﬁfﬁ%lgﬂg B%riancc%hﬁ%%%%@é ﬁ%ﬁ:%%ﬁ:r ;or%%e}l Sancer,

ostate cancer an ancer

progiate chimagk and jungreasdeat NSCGIC aid S@NA; mot garidaiidCpiostateycancer; and
prostate cancer. Detailed

hor npn fractor
mmaé)gg}qu%r{y IHPENE FArACFE RIOSEH PO %ecor di ngl y, the

Detil&P AieripfSB VRO iRl bSIeS @ compound of formla (1):
R N (R5n (I) wherein:
20 Accordingly, the present invention provides a compound of formula (I):

R2
R} g N
| N ~ \H
Re
HN_ _R* R!

]
>
R,
@
wherein:
R' is selected from hydrogen, hydroxy, amino, mercapto, Cy_salkyl, C,.¢alkenyl,

25  Cyealkynyl, Cy.¢alkoxy, Cigalkanoyloxy, N-(Cj-galkyl)amino, N, N~(C.calkyl),amino,
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R is selected from hydrogen, hydroxy, am no,
mercapto, Cl_6al kyl, C2 _6al kenyl, 25 C2_6al kynyl,
wCoGahkkazy, Cl_6al kanoyl oxy, N (C 1_6al kyl ) anPam/GB2006/001760
N, N-(C 1_6al kyl ) 2am no, WD 2006/ 123113
PCT/ GB2006/ 001760 -4 Cl1_6alKanoyl am no,
Cl. 6al kyl sul phonyl am no, 3-5-nenbered carbocyclyl or
C1-s8ikBaomabizwed; saliet edgopglapino, \dhdmembeRd qulyocelyl or 3-5-membered

bty Bliundte i Fhobie Sitispns PR retlon bbb e g pore R and
whet®lh et 34id ﬁ@&ro@j«ﬂﬂ%ﬁfélﬂm !F@-I Qﬁ&lb@r’tﬁé‘t'rﬂtrog%ﬂtiﬁe{y BeldRibnRlYy

a group selected fromR
Subﬂﬁ@l@ééﬁ@@liwwsewt%‘cft@dl?ﬂom hydr ogen haI 0, nitro,

s u I ph a%m @Peggﬁwﬁy S‘%g t%?f(rﬁ%y [ ant%é? I&/ﬁﬁé f:cgl'gnoo hydroxy,

amlﬁd,_cﬁﬂidxszmexbe(ﬁiqﬁ ahkaasy] sulfBhnfal, I(qraaxkyp&y galkenyl, Cy salkynyl,
(C _bal kyl)am no, NN-(C 1 6al k 2am no

Ci. 6@1@6&_@1&?\]&911% ‘ﬁesaihqn@sdpxzsd? yep QR)B@HWIN‘ N-(C1.galkyl)amino,

A S YR Rt

whet€in NNk ( @ 2.6@). éamok?wb@iyamycl calklysalpkythsyll phonyl am no,

N AR i estienery. O dB0 BRI g Bibost i GRar Py erde oty R

Whe?éiﬁsﬁz' aantRé%&'i’oeﬁctha? R BYch ARG Ry E@(f_}floﬁglly %@tlﬁﬁt@rcﬁi darbon by
i f said_heterocycl contains an - noi‘ety that

onersir rasg BF; andywheipein d Cbhmﬂoyycéxlb@ntawtaadNﬁry ngoiglydhag nitrogen may

I i S.S from cyan, carboxy,
be GRoRahagPH iR R iagiu BIEETRURR: . ool kynyl. 15
Cl.biskaleend frobk &}@hﬂﬁ@ﬁlfdﬁy) €abAAFRYC;. a1, (€ salkenyl, Cz 6a1kyny1

1. 6al kyl ) 2car banoyl 6al koxycar bonyl car bocyc

CrBonet U N o aRET ST, R e s beTeHa Chyall oy catbonyl,

carl‘?o#?glgl %?%er s aﬁgﬁrﬁ%@gﬁiﬁ ﬁa{lg}ﬁbé) B%tldﬁ%ﬂf s&'sgtl%t@cp?lhx\%}%r? b§‘ one or

moﬂelRlP C@drwhm/ln btésald)lnﬁwroaﬁiljflyzoﬁtahs;talnt-m dndiytyahzg mitgzen may be
dfro | ectgd fromhalo, nitro,
Op“é’?%l oS HS}WFEG@)Y a @ﬁPPiéele"é%‘fg" R “car bamoyl , mercapt o,
22 RUIsRBRERY lfronﬁlal@ alitey) oyag(? ‘hg@* Zné‘rh no%n@@!kaQKLmoyl mercapto,

6al koxy, CI_6al Kanoy]
sulp‘ha(r@b/l €alsdigl) @ﬁb&lbqnyldl@z(eﬁlﬂ(yﬁjdl de;a)]@aim Go(,alkanoyl C-¢alkanoyloxy,

N—qil RECGRTgSR. &) ) ba ar Balapine S kR by slipeattpoyl
lcgaﬁ(yg%ﬂﬁﬁi pmcgalkprsa@b whe%lﬁ@h&@@é Eﬁ)&lﬂo&?@d&'&%yl
al k sul phanoyl , Cl. 6al kyl sul p | am no,
N—(@aaﬁ;@eygnp;aamoﬂs NHeqEr @@gyé)zwphwa G kG Lssipponmino. carbocyclyl
or h%Pe%&‘%gng } \%he%L ?ﬁ?l r}léﬁ ged 0 ﬂ)ng ‘f Rllk/edoo% a%onn&r &ne cRi}Z_ii}ore R a

ete con al ns “an

whesrellneif yaid habmy&lybgmmmwn M{Qﬁbie@rtahﬂ nitroganagsy balbgibnally
group sel ect %{ﬁm Ri3; n =1, 2 or 3; wherein the
SUb%PWéQY&fngQ@ PR sane or different; R6, R8, RIO

and, '3112%%? 8. {Vﬂgx%ﬂletﬁg SRlubY oS lg‘ 6 tHe sQﬁ‘ile '6? hﬁferé}{tt r °
cyano, "hydroxy, = am no, car car banoy
sul RhRFPRI® andR B atedintlepeaaeriy dekted frof2 hila) m;myctyano hydroxy,
amino, carboxy, carbamoyl, mercapto, sulphamoyl, C;.¢alkyl, Cs.¢alkenyl, C, ¢alkynyl,
Ci.alkoxy, C.¢alkanoyl, C;.¢alkanoyloxy, N-(C;.galkyl)amino, N, N-(C,.¢alkyl),amino,
Ci-salkanoylamino, N~(Ci.galkyl)carbamoyl, N, N-(Cisalkyl)carbamoyl, C;.salkylS(O),
wherein a is 0 to 2, C.¢alkoxycarbonyl, N-(Ci.¢alkyl)sulphamoyl,

N,N~(Calkyl)ssulphamoyl, Ci.salkylsulphonylamino, carbocyclyl or heterocyclyl; wherein
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30 Cl1_6al koxy, Cl1_6al kanoyl, Cl1_6al kanoyl oxy,
N- (Cl 6al kyl )am no, NN-(C 1 _6al kyl ) 2am no,
waRo@ahkkanoyl am no, N-(C L6al kyl ) car banmoyl , NNPE€TGB2006/001760
1. 6al kyl') 2car banoyl, Cl_6al kylS(Oa wherein ais 0 to
2, Cl_eal koxycar bonyl, N-(Cl _6al kyl)sul phanoyl, N,

g‘%a 23u| pharm |, Cl_6al kgl sul phonyl am no,

%f b\l ig eﬂ?éﬂ"é‘ﬁ]&@f@ﬁ% oth@iamebnontonzlip sibsHBtdBon carbon by
E’@F 06

ndQEE%%enéﬁ@dj ASin TR T pef Sty Rl A5 otety that nitrogen may

be@@bsm&llbfLﬂubshtomdb&ratgmupogeleomlefr@ﬁ R(ﬁ;re R14; and wherein

NH- ty
i 1 Foolty ey RGBS P ARy GabE orietied dopy Cheedisoup alkanoyl
O oot 1y ey BB ey LR Aol o
N.E-(€: &ﬂﬁdbmmyﬂLMnWl be@zstloﬁydakbmytéjebmw bnd pl&ﬁd?&iﬂ}%bnyl wherein
R’ '\’i{( %I i l@a cY g) e&%il@ea%]%of GBMé a‘laekgptlo%glrl}? gl?l})s%tuted on carbon

benzyl,
by@h&mmﬁ&akﬂhonyl wherein R7, R9 R11, R 3 and R15
be optionally

i nde gndegdg y of each ot her
subdti tnd Bd @9 H@éﬁ@tﬁﬁnﬂ)bwlmﬁ%b%rlomh) R, cRIG, hyrh”om@nmino
cal‘%B cgﬂa%ﬁﬁ)#? %Qérlx#é& oxgyl aélg)a_bg? 6aﬂ%_ﬁt51y]gglﬁi6% ynyl Ci-salkoxy,

I'oxy,

Clsalkmmmlwlk@ioﬁ@t%w HC1 %kﬁmtham -@Mﬁﬂdybyaﬁmho
Cl_6al kanoyl ox

C 6a| Z} g& I kan g N-(C
1:’£ kanoy i M Y(D@Pf EJIOD(& M F4ki-spdkylzcarbamoyl, CyealkylS(0),
@136115 I k NN-(C
v Gaf@hkgﬁgb% a?r% gglﬁgxﬂ ('Jéh%%y% ]\{5@)}[ éﬁ(@&flﬁ%ﬁ%l n a |( sO0to
N, Wc(méllﬁd)zmdﬂbwmﬁdﬁyda kyMu{pGon _ﬁainlmdl k):iSrlbefl wh oy :heterocyclyl wherein
a su onyl ani no
carugé ;:‘ECF %ef“ 1 f Sff gﬁq\/ ﬂaﬁm&n@nﬁ lys31b g@m%mal qil®n by one or
mor&IREP Qﬁtﬂazﬁéﬂeﬁl ﬁ%alﬁ%@ﬁr&&l?l‘?f[ cdRYind S Q\@III'R, g?elt}L %gt %rotgen may be

substituted on carbon by 0One or _nore
Opﬁlqnaél&usubﬂﬁléu@ b ¢ &raup selsatedifrosn BY; - NH- noi ety t hat

t || L1tut b
el SR qeREd P fi SR otad B3 fformtn oy Hporomethy,
aminpg arboxyy daﬂ;‘&moyl icr¢aped, SERhARSH,; mbihyf | eﬁi?y‘l QH@LBS%’ ethoxy, acetyl,
r boxy, . car barmyl mer capt o, sul phanoyl
aceﬁ@iyhmethy&rﬂw eth%lgﬁ]g;py 1@tﬂd§1}amoaé@t}3yﬂammgonhijiy ethylamino,
ace@%ﬂoﬂmtﬂ& %rﬁ;tafb\éhl%gld r]\pethgﬂ {1?’5%11% n&law B %imgtheltcg%lar%rgypo

hyl - N-e
N, Mdméhmgdrbean@dnﬁyhcthy\l-ﬁteﬁyﬂdaﬂidﬁﬁjm)thethylthlo ethylthio, methylsulphinyl,

ethw H@bw h ? ﬁ&yﬁrwﬂ%meam?%&{aq}ﬁ%%@ H@rbf)%ﬂo
Iﬁﬁh?‘Mhl%HbIﬁbjflnNLethylﬁIlﬁ%{n%ﬁl PRIV netk&ﬁs%!’)é/hggmg% N, 4\1 diethylsulphamoyl

et hyl sul ph ony met hoxycarbonyl
or NerpgihHyh-s Y#f\lmmoyl Nnét hyl sul phanoyl ,

v ot R sl PR e e ¢ Eﬂﬁv”‘%'l O @), C(0)-
(R%bep@nde:r(o)m(ﬁ?éj exg(ﬁfi Rgg?gm 265L 6F-SN )N( % A\J@lerem R%, R® R* R*
and. lgl‘g @‘%Bndep@gq\‘imcied(ﬁom N g;rngC; calltyd pad susFQBZ R23,

R24AR 193¢ Qelected from Cy.alkyl, Ci.salkanoyl, C;.¢alkylsulphonyl, Ci.salkoxycarbonyl,
carbamoyl, N-(C,¢alkyl)carbamoyl, N, N-(Cyalkyl)carbamoyl, benzyl, benzyloxycarbonyl,

benzoyl and phenylsulphonyl;

or a pharmaceutically acceptable salt thereof,
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and R26 are independently selected from hydrogen or C
1 6alkyl and s is 0-2; R18 is selected from CL. 6al kyl

waRo@ahkkansoyl , Cl_6al kyl sul phonyl , Cl1_6al koxycacnaBzh6/001760
30 carbanoyl, N (Cl _6al kyl )ca_r(f)_am)yl ,
NN- (Cl _6al kyl ) car banoyl , benzyl, benzyl oxycarbonyl ,

benzpyl and phenyl sul phonyl; or a pharmaceutically

accé ‘tycgfﬂé}%g Edgar ﬁ‘r%ﬁre?sé?ﬁt .Orf]{]‘B o8} mygatian there is provided a compound of
foldeild @B20REHH01760 -6 According to a further aspect of

the present invention there is provided a conpound of

f or tuliasglegtediremdiydrogeh, hyslreal, esiireg e @f5td) y;q_gagﬁp Ca-galkenyl,
yl,

Ve ] No, ~Mer.capt.o, al kyl, C2-6al ken

CoRuiY e ARG, NGB g 6l iDameaty NN (G alky samino,
C, balkdaloybmhiky| ¢ AT Bul NN {IGmind 3l & apg ]
. CL 6%&tanoyl,amlr$§, 1_6_gl ki’%ﬁ%ﬁg’ﬁﬁ’é‘%@%’*ﬁ%{éwwl or 3-5-membered
Netgragy ok n Rapgdypaipiipnally Sbsitntedivareatbon by one or more R®; and

Hegs£ ; rein R be.optional |y substituted
"on Cg%%ﬁgﬁi%é; Occ?}r?gg Shidlgs g ggﬁ BRI fa Aldiagen mag de@ptionally
subsgtmd)h}yaggdupcge]mtaam,rraW;- NH noiety that nitrogen may

be tionglly substituted by a group selected from
R7: &%fn‘gged a%‘“ﬁ?@“ﬂ%b’ﬁ@k@@ﬁtﬁ% gbdh‘egtre dalfor mitno, cyano, hydroxy,

4amﬁﬁ6§i ER86%, 82@8{;1%9 }rr?e?& }og é]%pgamcg)ﬁ? g ﬁ%}% ézo@ﬁ(r_enggf Qg,pa,lkynyl,

car boxy,

Cr-@k®al Kesnfkanogk Chadlkymyloxy, BACHadkdydninG Iy falc AMRYsamino
anoyl : C 1 6al kyl)an no, ’
Cl%@@%@’ﬂ%ﬁ@‘éﬁ%{ é?af%%ﬁgiéaxfw%rﬂéydaﬂmmrbamq@ Ci.ealkylS(0),
hdretiad Y0 th @ Ch iRy g bapoyl ,
]V:; ]\é 6al %(dtlbsg 8)? a \/\lgcce? el n}(l’gvij(gggmté%ﬁ%lﬁ%%&oypy
’2 965&41%/ y|q1i6NkY1@ulElﬁm%*}fh%m%Ji@b@| yel Lyllqor heltero_cyclylg wherein
, S ano .6a sul phonyl ani no;,
R %%8%2%% 2K S’? L”}gy %fgetagfﬁ g@’%ﬁl’%}’ be SRRl SyBstiRited AR crbon by one or
moe edodéateiyifehid daeko QAL | ;
sub]%pi ut.ed n(;ln@clar gfgn cgflﬂyg%%ﬁ?ris Q@nolgg %%m%lf%n Rikoeen may be
optiopally, substiied by gioyp selesiedifram Bl - NH i ety t hat
ni tpd i substitute a grou
el SoraqerR iyl Al (I MIRON O il el b Gycatiyny,

CI-QM?TTV;](C1-@@@?@%?%5%5’%@?%2%%@&5 YM¥Ikoxycarbonyl,
kﬁg&l OBV BEREV Mot Samicom avstinged or2erbon by one or
more &' boou aViekeiR if ARLIREQEHMN conhE LG VLY i
optionally substitut ed%g:r?Mggrrl og agyﬂgﬁénog?% ﬂ?raglnétr%fefnay be
optignallywibptéiiediby asgipep $edtotadoltgra R/, cont ai ns an - NH-
Moiyet ; Itrogen.may be _optionally substituted b
a glﬁ)% Sélgéé}ig‘% oty S REYaNoRBYroxy cngiae <grtioxgneabaraoyl; mercapto,
sulphampygl, Ceyekg, Chyatiieaxy C, 3kNRl. € CG y
N-((g;r g&ﬁt Al pham§| | 2 %d}li}g}g’l ’kyl%ﬁ%gy’e%'%gﬁ%é@’ bi-6a1kanoyloxy,
AEXDRIHRR, V1 Coeliivdkaming1 C Ffﬂlfmnsﬂﬁinino, N-(Ci.alkyl)carbamoyl,
- 25 6 am no
NM & d‘ﬁ%ﬁ%&é@?%ﬁ%ﬁ%@@%}éﬁﬁ%ﬁbé fs{hiorp Ci-salkoxycarbonyl,
N-(%fe6a}_)salpk@dg);g,amwbﬁ{ﬂgi;gf]lkgl)gi‘d?pghxtﬁg&%@%Mwmﬁﬁﬁ&m}%; carbocyclyl
or h%irfgg(f@% @%xéﬁ?hbgnway be optionally substituted on carbon by one or more R'%; and
wherein if said heterocyclyl contains an -NH- moiety that nitrogen may be optionally
substituted by a group selected from R'>;
n =1, 2 or 3; wherein the values of R may be the same or different;
6 .
R’ R® R" and R are independently selected from halo, nitro, cyano, hydroxy,

amino, carboxy, carbamoyl, mercapto, sulphamoyl, Cisalkyl, Cyalkenyl, Ca¢alkynyl,
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N-(C 1. 6al kyl ) sul phanmoyl, NN-(Cl. 6al kyl ) 2sul phanoyl ,
Cl. 6al kyl sul phonyl am no, carbocyclyl or heterocyclyl;
wohersei2811R5 may be optionally substituted on cacib@mB2y6/001760
one or nore R12; and wherei n71|f sai d heterocyclyl
cont ai ns an CNH noi ety that™ nitrogen may be
%ggi onally 30 substituted by a group selected from
CieRtkaxy i salkanoylof . @lkanbidory, V-{ Gesalkalaesnog V, RE Crsajkiipamino,

CropianBaREISR: MU Cea st it o € o s S ag g CraalkyiS(O),

whdaaeﬁﬁ@qwto 2,201.A%kox @errb&iyy N-L@ Rasm¥hlphsRb apt o,
phanoyl, C1 Ga‘l? ‘iaen I, p ﬂ kynyl, WO

N, Nz@b@ﬂlkzlazﬁmhmwleéz mlsdnmlammo,@rmvmqu heterocyclyl; wherein

RS, ﬁf\} ial }i@g i %y?%c% Rko%gé&égﬁ 1%%%%/] P%t?ﬂ% @j/ S?letltqued on carbon by

oneMNr (Iﬁlre B, kivd Wharehaifeyl hetdhboyElyL chiahily h) 2GHE hrwedy that nitrogen may
wherein a is 0 tq

C1, 6 |k |S O a 52,
be QP;imB y f@a?eédw Sronp %@Ct@aﬁ%ﬂ% Sul phanoyl, N, N-(C

Asyh I
L5610 AP B ST b g
Ci. @}kdlsﬁlbhonﬂdép@ﬂdmybhﬂvomﬂ WMHMWT(CHWK}bEamamo@nal ly
one er ein

S SRR, B 00 R0 TS, RS, S0 MELELD, i

R’, RPIROORA JHARR Y BAe sﬁ&ﬁéﬁﬂﬁéf{ Hclp Ull%f ﬂnﬁ#‘ Le gp@&naﬁy@ﬁ@éﬂi@uted on carbon
sel ected fromRL

by amerapensdienit | y sel ect ed from Cl 6a| kyI CI 6a| kanoyl

Cl _6al u car b nyI car banoy| .
N 00 e e sty S8 RO R B o F AR BWply. amino,
calﬂﬁﬁwodrbarﬁ@ﬂzmhﬂxyt@aimm @QZIQ}’I (E@adken 1, C2 6alk 1, Cy.salkoxy,
phenyl sul phonyl ; wherein_ R7 Rf’ %1%

Ci. @%@%n@mﬁkayowxwﬁ-ﬁce@ﬂ@i)am}p %Ndﬁu ﬁ%lﬂd)zayuno

d
o SRR KD AT IO AT 300, DR )
whdgidradx 9 to anc ngalkoxgzeurbmw N<@r.ptydpliphamoylapt o,
N, D@#%Q@Eﬁ%bh&%&@pﬁéﬁﬂgﬁg&ﬂy a%%n%,aqa%pﬁgayt%/heterocyclyl wherein
RM Nﬁ& R1 Gatienbidan d’f%acﬂ\'l)\{’h@ﬁh s‘g% gytllc)r%ﬁg]sﬁ&t tuted on carbon by one or

?al kanoyl am™no, car army
mOINI‘R ,@nd@diel@ln)&S@aﬂrlm‘thCJylcmn'@aiSIa}AI-N@D)namew*thatentm@nlmy be

koxycar N-{i¢l _6al kyl ) sul phanoyl,
OP%H?\‘LY(%':"bi“qé‘Bﬁ% 13 ‘Tﬁ%‘ﬁ%‘{/ﬁo “6al kyl sul phonyl ami no,
carmﬁqygdledted:ﬁmlh%ﬁf ARG byno, MERES), Rrifl itk dmetdx R fluoromethyl,
i ndependent |y of each ot her may be optionally

amigoFat Ryt %b@nosdamer@ﬁpt@ys@i@nwl mhﬂoetéymthoemethoxy, acetyl,

r [ 0] t
acet\ggg lﬁétﬂ fre%mzcﬁ eﬁlﬁﬁ%ﬁg cﬁ}ﬁt% k é}? 85] cﬁétﬁi]ta q HR]%—%—%hylammo,
ace‘g'taimpo ﬁ@nmlh}dchrbﬁrﬁmlﬂ\/ &‘thyﬂ%a?barﬁoﬁ e, Q\Cﬂlﬁﬁbtﬁﬂ%ﬁﬁb}ﬂ,

ano hydr ox rlfluoronet
N A{J@Pffhwlfa? meﬂgvﬁ\h%t yYieabpeeyl, H@Q%eém;yrhylth@p agfydsulphinyl,
1Y tyl,

eth;i%ﬂel@glgﬁ?ﬂesyl lﬁhgﬁ}h etPB‘ﬁc'ﬁ%}’x lI ﬁtbt%% arbd ?
N—m:ﬁt]gtlhyplmmqyd), NMhyﬁulgblamNbeNMmmﬂmlsulphamoyl N, N-d1ethylsulphamoy1
or N-methyl-N-ethylsulphamoyl; and

R" is selected from Ci.salkyl, Cy.salkanoyl, Ci.salkylsulphonyl, C;.¢alkoxycarbonyl,
carbamoyl, N-(Cj.salkyl)carbamoyl, N,N-(C;.¢alkyl)carbamoyl, benzyl, benzyloxycarbonyl,
benzoyl and phenylsulphonyl;

or a pharmaceutically acceptable salt thereof.
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25 acetyl al ni no, N-nethyl carbanoyl, N ethyl carbanoyl,
N, N- di net hyl car banoyl, N, N-di et hyl car banoyl ,
woORkomsthyl13 N- et hyl car banoyl , net hyl t hi o, et hyl t RCD/GB2006/001760
met hyl sul phi nyl, et hyl sul phigyl, nesyl,
et hyl sul phonyl, net hoxycar boﬁg' et hoxycar bonyl ,
N- et hyl sul pharmyl N- et hyl sul phanoyl ,
N, NAG?Qfé’tnBW advusiva e ofikhechseseyt mblpihmntbyne is provided a compound

hyl sul phanoyl ; and 30 R18 is sel ected
of r’%fa@‘%ﬁ#% . O -6al kanoyl, CL.6al kyl sul phonyl ,

ﬁé@i@tﬁdﬁhﬁﬂhﬂmgﬁﬁh@d{mﬂ amino, mercapto, C;. 6a11|<y1 Caalkenyl,
car bano

6al r banoyl| CI 6al kyl )
@é‘?ﬁlyi (ﬂﬁgﬁg%ﬁ@;ﬁg ggw%w, Gs?em%llasyll)aram N,N- (Cly 6alky1)2amm0

cPREBYLBH LT 0 e BAARC St SRS S8

hetgrocyelyl; M/(l}etem R' foay bbeptidedly substiviited be c@ﬂbeﬁ ®Rtone or more R®; and

i nve ther r.ovi d of formula
whigglr L said Eéerchﬁymﬁ%eaae o gun oty bor Tl 2 (o
sub@ﬁ’ﬁleéamyoa @g&&i frofR®al kenyl ,  C2_6al kynyl,

B?ngﬁlll 6al kanoyl oxy, N-(CI 6al kyl ) am no,

p@ﬁnmﬂYSGEMeéﬁokthbgﬂn halp, nitro, cyano, hyd1oxy,

am&)sga% At ehgrlﬁﬁﬂty | ag%@% Sﬁ,/lﬁpl?%(y:]bé gay‘f ?f&;ﬁo%%/lyhz salkynyl,

Ci @ﬂltdx@nel da¥kamo s T gam&mbymy Nf(QQ EulIBM )21 Bo,QV; O 1%a1§f1)2ammo
wherein 1f said heteroc clyl ‘contains an -

and
Ci- %Kaélf’yla{%& Aﬁ(@l%é’éféﬂcqifh@m%é P Grallty)cashrvaayils Gt etkyb3(0)
re independent |
whgrg eéglité@cfg% al?lgoé{)’g%g}r)}l%ﬁhal l?ﬁ&lgﬁ}p [o] Eydr oxy, d
N]\ZECClagaﬂqugsuQﬂIahmyy clgakplampybnylamfnoawrsocya1;A1m%1rmmbterocyc1y1 R

6al kenyl al kyn Cl_o6al ko
whespigE) 4R e reR DI Ragh ot AT BCORiaGRIIR g prbon carbon by

on%&e &?%d‘%ﬂé%r?%gf n%bgd het%c?@k&@@%fﬁ?’ﬁ ;ﬁ%rrgmet hat nitrogen may

be @ttiopally subs{iofel b}whglosp nelected oM R’; 2,

Cl_gal ko bon CI 6al ulph v, N N
aﬁ %ﬁ%&e& °>%7af~‘ 5%@5371 h ?@fﬁ#ﬁ@ﬁmﬂ( &, salkynyl,
Ci. &H{ahﬂﬁlyM(ﬂ 6mﬁ)ca%anwl eva: émkyl%&fbamo%ﬁ h8kek )fkafﬁ%nyl
and [ ndependent |y of each other nmay opti ona
Car‘%wglﬂ picderoeyrldarvbensirol may ke optionatly Sﬁé&ﬂt@tn@l omﬁqmben hy one or

mofn It{’f‘g‘i gn&l%&m@%?& H&lfter%ggcfl?ll cr(])nta@%st |ntNm dm@g%hatrrgﬁ%gen may be
optgmhleky;1;u=brs1tufute«zlrif.yFan1roﬁqél selscts@freﬁﬂe'd from cyano car boxy,
car Jﬁ ﬁ; %%)I C2- 6al kenyl , C2_6al k I,
a}sks gigf fo rg‘gpma?%zhyg%y@mmm\pqr xy, carbamoyl, mercapto,
sulﬂhaﬁﬁ‘)lyl()d )&lﬁ?f Q@ ¥ 1%2—6?&#’5& v\%é%ﬂ_\l?ﬁ& 1. a%lganto)gl Ci.salkanoyloxy,

car bocy t%a ocyc
N—(@psallqdhllmuyo %Ns(ﬂlkdkyslabanmncg ﬂllaaikamylmaom’ (Cﬂwlleylmﬂ)amoyl

VAR G Dt f%éﬁlﬂ%ﬁ@{)@e‘x Egeednaic  Qualio grrbenyby
N-(@l-&fllqu}%uﬁ)ﬁhﬁﬁyleﬂf WA(E Rakiddy,sulphamoyl, Ci-salkylsulphonylamino, carbocyclyl
or heterocyclyl; wherein R® may be optionally substituted on carbon by one or more R'%; and
wherein if said heterocyclyl contains an -NH- moiety that nitrogen may be optionally
substituted by a group selected from R'?;

n = 1, 2 or 3; wherein the values of R’ may be the same or different;

R®, R®, R" and R" are independently selected from halo, nitro, cyano, hydroxy,

amino, carboxy, carbamoyl, mercapto, sulphamoyl, C;.¢alkyl, Cs.salkenyl, C,.¢alkynyl,
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R5 is selected fromhalo, nitro, cyano, hydroxy,

am no, carboxy, carbanoyl, nercapto, sul phanoyl,
wGCRo@ahkkyB, C2-6al kenyl, C2.6al kynyl, Cl_6al KoRET/GB2006/001760

Cl_6al kanoyl, Cl1_6al kanoyl 0XY,q 25 N-(C 1_6al kyl ) am no,

NN (C1_6al kyl )2am no, CL 6al Kahoyl am no. N (C

aI ky ) rba N, N- (Cl_6al kyl ) 2car banoyl ,
Cl(ﬁ é?( v%é?‘]é‘iaﬂ(’)d(’fri)s N6(@galkyl)amino, N,N-(C,. salkyl)zammo

c@lk%fﬂﬁgﬁ%g 3@%2&% d&%%@;f?v& @ﬁ#gﬂ%gﬂ%ﬂ C, 6alkylS(O)a

Wf@mlbéewwfl Clcaalkhxe;toarbmyh I]\zat(:1 g nsilphRRoyrRy be
Nﬁﬁg %Lg I }Lljbsg it ﬂ@ﬁm carbon by one or nore R12;

) 1 4 lfzﬂ 0¥ ]dsa Sé‘ﬂmﬁhawln% catbatyrdylam het&lh‘bcyclyl wherein
R ﬂm &'Yartdrat ifHebbRRa0 %bea%ioéﬂé}ttﬁ% (L;ﬁloggll %ﬂ’!té’lg[ % calbon by

a groyp sel ect ed rom

on@ H@mggq R, esan@lfwh@emag/sanxiahdztbl@c;sdyﬂammanﬁh dnf -@J’PF—%me@Gchaﬁﬁ‘bro gen may

be GG i r v ndependent Ly, sel ected from hal o,
© t?lg‘ﬂggyangﬁe AP SIQP selgieldion Brhoxy, car banoyl

1 1
&irR R léalR 3,%@“2“5?6?3 %df? Ct_lry (%o&g@ g%rk%,'éalkyl §raalkanoyl,
¢ %ikﬁ IRUGRY | Coslsariearhopy, cabatbayk Any bty Dbyt

N, At Pr!all‘l?(&g)%ﬁ’g?ﬁ?ﬁ/ Z&f@%@%’fﬁ?ﬁ&’é‘r Beérhzsy } andyphepidsulphonyl; wherein

R.ROGRT kit yawah aopindefdly 5pbdeH

y 68¢deylofePh B@fbg,lzs
b ﬁPOCl 6a[Ugoxycar bonyl, N-(Cl_6al kyl Jsul Hafﬁ%%ubﬁltgteﬁ%ncarbon
g 6al kyl ) 2sul phanoyl , —C1_6al kyl sul phonyl ani no,

R d
%;R?ﬁagg glgn gfgg?&?eggé}ﬁlﬁ%le%kﬁeﬁgb%ng o,orgtrg,pciyagq},&hyﬁé)x ,ae?mino

carkonys Parrb@m@d mnrcamobmﬂplm}rnow,@l Alky@,galRdnhil, @P&lk@‘ﬂ?f @i salkoxy,
C Aafkaﬁ ldC cIy g o@ﬁal ns .an -NH- noiety th
s (G h@fspamibe oY Al Cedlg)amiptoup

@dan lahd rf kyl

e T

whesging4p Rye 3 BﬁwycarbnnyM-I{Gx@adi@ﬂ)solphhmoﬁar banoyl ,
N Sk ORLMAGEY PR oR SulDib it SALDAOY e

benz
R4 Igh‘é Ry% lad&g@hdamlly of\ehe @hér b
ol JCRRGGR Ly O cach o her B GbiT SHGIT§ oh b oner
: H~Seléﬂ"l’tsl“t’ﬁa'ﬁoCy“ﬂ'y1@ﬁn’f@fﬂsrfmr-EHRinﬁiz1e‘cR112£}at aitebged tay be

optihaly mga@tee%ptalgxoygbe@&&e%dﬁéﬁm hal o, nitro, cyano,

hydroxy, am no y, ‘carbaroyl, nmercapto,

su II%) h éﬁrﬁ@iﬁlcted@)nﬁ hdilbylhltro%@ﬁaJ ﬁvﬂﬁ)ﬂ t@ﬁl&@h&lﬁm& trifluoromethyl,

amu&l(e%%l g %{H 1?;{ %ergz%{t\é( M’%G%‘PK me%%ﬁli;aqﬁn}gyll r%)é%l/loxy, ethoxy, acetyl,
acetGily, &adtlk}aﬁtﬁﬂoﬁﬁhﬂ@mn% Qlﬁhetﬁ?&h?ﬁg% g&}%ﬁ%ﬁo N::tlh%'\%—hy]gﬁ(;ﬂ}yéammo

1 6al ké{)anr banoyl , erei
acetslaméno, gampihicethamon I-ctity L aboBmb k , )ediinoh hhoTtamoy

alk IsuI onyl ani no,

Y
N, li\f?éi%)g%‘lg@ﬂ{) }V)rﬁéc’cﬁ%lr}g g&%ﬁ%rbaw T@p y tm4etbﬂgllmlaethylsulphlnyl
ethylsntpbphdedty], wthei RyD |
mﬁﬁ Eg 1 hut A rf@'ngrqgfg)ny biﬂég%oegga}fbgrgrlo&ﬁé)&%%&{ylh q

LiSuiphamey edhﬁ@tléhmd,l Y INV-digretlgilndplamoy A, Nediki ulphamoyl
or Ntrhahy W1t G HIRY y R énd

R‘;andR are independently selected from -O-, -N(R?)-, -C(0)-, -N(R™)C(0)-,
“C(OINRT)-, -S(0)s-, -S0NR?)- or -N(R*)SO,-; wherein RZ, R®, R*, R and R are

independently selected from hydrogen or Cy.¢alkyl and s is 0-2;
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optionally substituted by a group selected from R18;

R17 is selected fromhalo, nitro, cyano, hydroxy,
wonddasnenet hoxy, trifluoronethyl, am no, carPowGB2006/001760

car banoyl, mercapto, sul phanoyl, nethyl, ethyl,

net hoxy, ethoxy, acetyl, acetbxy, nethylam no,

et hyl am no, di nethyl al ni no, diethylam no,

N- Bty kelbbted froinati atiyl, Q Qalkamdyt) @¥alkglsulphonyl, C;-alkoxycarbonyl,

car Ry L By UG G Ryceabamatbyhenzyl, benzyloxycarbonyl,

ben&bﬂ%ﬁﬂqmﬁ\ﬁﬁﬂﬂiﬁn§ﬁr banmoyl , nmethylthio, ethylthio,
nmet hyl sul phi nyl, ” "et hyl sul phi nyl, mesyl,

or acpligyinaeaugpahyydccentehlh salt/hardofinyl , et hoxycar bonyl ,

A DRV S —
lisTRd S elinre i i 1 i
e i ndep;g%ed%nt I yllmsi:elg.léi&(:rtB ggdf?)r/\glrtr}wl al%d 0ﬁt@el\l(& R%%_l?&qs lEj%‘Cgﬂ(l)fQ-’)EeenflbOdlments
deﬁ_nRKl Rersynbetgye or hergipajey R24) -, - S(0) 1-, - SO2N(R25)- or

-NFEQZ-QE = ' . R23 R4, R25 6
in ( epe ?g%%tte f )\f}%glg? Ib%péé%’% S INORY &F g'gsé]i’?e%’lb g%%fé%f’ﬁ%ﬁﬁa nd
s iR BselectéiidRN6/ hAdXY dr BOTheBRRAY AfbEsdyl. - 10 R18 is

selected_from Cl 6al kyl , Cl1_6al kanoyl
c1 %a’ls -BisREdyAarboeyelgh| koxycar bonyl,  car banoyl

N (1LisQatkbiey k‘r))ﬁla@péaﬁﬁ/ﬂ& 6&%0%5%2%4@%&5%& grg&% ll.’

benzyl, benzyl oxycar onyl’,
phelyis selegthd frpin C ogalkaxploaBraaabdred adrbycyatydept abl e sal t

thegeof,. 5 Particul ar. val ues of the variable groups
co aﬁségael?lﬁerfcﬁ)?ﬁg?gc@\i') are as follows. Such values

mayR big sels@idd HOREHEHhan ﬁ{e@lﬂfﬂy?fsgprop/giﬁﬁi\ﬁnog}doﬂyme

definitions, claims or embodinen
herRiigbeleged from ienreporyfaraycloRiopys sel ect ed from

Clé@%é%%%ggﬁ?%%héﬁf%aor 3-5-nmenbered carbocyclyl. Rl

is se | koxy or 3-5-nenbered

carlblos yelkotbd frdmh dthbgy.3- 5- menbered carbocyclyl. Rl is
sel ected from Cl6al kyl, Cl_6al koxy or 3-nenbered

carbdE FFFPIoPYlR s sel ected from CL_6al koxy or

3- rtglqp%roﬁfg pgy bocyclyl. Rl is 3-menbered carbocyclyl.
Rl is sefected fromnmethyl, methoxy, isopropoxy or

cy R’dpsdpsted fromhyiogen anéhelot ed from i sopropoxy or
colTbaF SEE R P RbTEsER™ ieror I OBFOBH . R i s
| S qOrio BRI

R%is hydrogen.

R is selected from hydrogen, halo, amino, C;.¢alkoxy, N-(C;.salkyl)amino or
heterocyclyl-R%!-; wherein R may be optionally substituted on carbon by one or more R,
wherein

R® is selected from hydroxy, carbocyclyl or heterocyclyl; wherein R® may be
optionally substituted on carbon by one or more R'*:;

R is Cj.ealkyl;

R*! is a direct bond or -O-,

R? is selected from hydrogen, halo, amino, C;.salkoxy, N-(Cyalkyl)amino or
heterocyclyl-R?!-; wherein R® may be optionally substituted on carbon by one or more R®,

wherein
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20 R2 is selected from hydrogen and halo. R2 is

sel ected from hydrogen, fluoro, chloro and brono.
we2006g128hBoro. R2 is hydrogen. R3 is sel ected PCODMMB2006/001760

hydr ogen, hal o, am no, Cl_6al koxy, N-(Cl.6al kyl)am no

or 25 heterocyclyl-R21-; wherein R3 may be optionally

subsgituted on carbon by one or nore R8; wherein R8

i s Belsseleetgd frosnhydraxo xgrboeralyanyhetepicyelyl;eheaeio &/ ahapl he
[ e ional | bstituted on carbon by
Opﬁg{ﬁgu}gl?%rsfgﬁl éé%4é;3a%§f§&% %ne&.%%F%yl’; 30 R21 is a direct
bonR*ag C1ulkylR3 is sel ected from hydrogen, hal o,

am ng,. Cl_6al koxy, N-(Cl_6al kyl)am no or
het®rdesflyl - R21-; wherein R3 may be optionally

subgi it b e OF ; '

2008, TITT S B B RRy HyRiE ftind el oroBREL ity
propyldminoy ;isopmplybmyinb,yhomholﬁtgi—ﬁ?le ayd Illj 3 Ldi%xumeff-gl-nﬂaavmeﬁn R® may be

be _ opti gnal substituted on carbon by one or nore
optiepally E&béitq eJCX“_"@;‘PWX OneF%Cin‘?rgi Owﬁer@m% i s sel ected

fr oR¥ RYEERE TonthY R6L), pREAYIQ: 1,'38&6{851&13-45?19@98%111 R® may be

i sopropoxy, propylamno, ‘i sopr opylam no,
optippalith sitistiaiedn caslbrh Wy, Gretitoran 5y | - R21-; wherein R3

rrathe o\%{'l;onally substituted on carbon by one or

nore RBMC rein R8 is selected from hydroxy, phenyl

or R?'3s didns@land 4r Wb-. wherein R8 may be optionally

substituted on carbon by one or nore R14; 10 Rl4 is

met Ryls;seleoted ifionphyiirpgas; Chlorrd amino, methaxs, propewi, éwperpoxy,

1 No, o, I QPOX .

prop R o T RAE AAT G TER T her B0 be optionally
subdtitBtediomaarbon-tyl onld2t moreRE wheteiR3 may be optional |y

subsgituted on carbon by one or nore R8; wherein 15 R8

i s Belsstleegd frognhydrerro pheny e hyirdigrolan-4-yd; whespigR mgy be

noasel | I bstituted on carbon by
or REEA BB, Lo 8L WG e

one ‘or nore
R™ is methyl;

R* is -O-.

R? is selected from hydrogen, chloro, amino, 2,3-dihydroxypropoxy,
1,3-dihydroxyprop-2-yloxy, 2,3-dihydroxypropylamino, 1,3-dihydroxyprop-2-ylamino,
2,2-dimethyl-1,3,-dioxolan-4-ylmethoxy, morpholino and 2-phenyl-1,3-dioxan-5-yloxy.

R’ is selected from hydrogen, chloro, amino, 2,3-dihydroxypropoxy,
1,3-dihydroxyprop-2-yloxy, 2,3-dihydroxypropylamino, 1,3-dihydroxyprop-2-ylamino,
2,2-dimethyl-1,3,-dioxolan-4-ylmethoxy and 2-phenyl-1,3-dioxan-5-yloxy.

R’ is selected from hydrogen, chloro, amino, 2,3-dihydroxypropoxy,
1,3-dihydroxyprop-2-yloxy, 2,3-dihydroxypropylamino, 1,3-dihydroxyprop-2-ylamino,
(R)-2,2-dimethyl-1,3,-dioxolan-4-ylmethoxy, morpholino and (cis)-2-phenyl-1,3-dioxan-5-
yloxy.

R is selected from hydrogen, chloro, amino, 2,3-dihydroxypropoxy,
1,3-dihydroxyprop-2-yloxy, 2,3-dihydroxypropylamino, 1,3-dihydroxyprop-2-ylamino,
(R)-2,2-dimethyl-1,3,-dioxolan-4-ylmethoxy and (cis)-2-phenyl-1,3-dioxan-5-yloxy.

R? is selected from halo.

R? is selected from hydrogen.
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R21 is -0-. R3 is selected from hydrogen, chloro,
am no, 2, 3-di hydroxypropoxy, 20
wao 286dizbmar oxypr op- 2-yl oxy, 2, 3-di hydr oxypr opy PamiGB2006/001760
1, 3-di hydr oxypr op- 2-yl am no,
2,2-dinmethyl -1, 3, -di oxol an- 211§/I' nmet hoxy, norpholino and
2- phenyl 1, 3- d| oxan-5-yloxy. R3 is selected from
hy & m@aﬂgctadrﬂrmdluomnchbro @ I3oniohydr oxypr opoxy,

1, %-2 glpﬁég %g g\d@t rﬁyﬁgzﬂom gyci%géno )EXI%r 1%}/noa .1-6na?koxy,
N—(é-)l 6%1‘1(91)5@fﬂ6ydrh$te§§ocydlyw] -ahérel I’ﬂ%&f@%a}aﬁgogtlonally substituted on

l-1,3 2goxanSonxy 25 R3 is selec from
carbhyby@genrn@ml& sovheagtino, 2, 3- di hydr oxypr opoxy,

1 3o B EnIRag, G q%cly?ordhetef L LANPLARYELARE Ny be

optléﬁlly%uethwbhyblbbn3yn@lb ox@loasR4: yI met hoxy, mor phol i no
and fcis)- Ehenyl 3-di oxan-5- yloxy. R3 is selected
fr&nﬁ Jaralssh, chloro, anmino, 2,3-dihydroxypropoxy, 30

20i hy, F QXY LR -yl oxy, 2, 3- di hydr oxypr opyl am no,
- di hy roxypr op- 2-yl am no,

( R)R 2n2 Rdiareindypended]y shaoted  feom Ay dropet, thatoy amir, C1 ealkoxy,

N—(é ﬁgy})gqn%h e%eyegocgfépfyégﬁa wg?lgm Jalla}sgz ﬂptl%%y sul st1tuted on carbon

by&ggﬁﬁ%ﬁ&%}?gﬁ@zoow 001760 -12 R3 is selected from
l'ugro, chloro or bronb. R2 and R3 are mdependeptly

s elReds miled'cerd)fxomwmg@ncarh@ﬂyolyl anheterocdylsahkrsy R™ may be
N- (.Cl |k an no het er ocyglsyl - R21-; wherein R2 or

OPU?%E‘(”.%%?%%E“%BPP&H‘QOP@’Y&&SQf F’t%‘%gd on carbon by one or
nmorre* R, wker.ein 5 R8 is selected from hydroxy,

carbocyclyl ~or heterocyclyl; wherein R8 may be
optRoifaly substituted on carbon by one or nore R14;

Rlékz' aﬁd%—&ep nlaé;é ntd L ?ec?etddﬁdgl‘ﬁ%gdx%%&gopﬁalo 0-. R2 and

are in ydrogen, hal o,

amR?de(Bf aﬁainldemn.deﬂiﬁl ldctdd foah kytgogem, fuoeds, chloro, bromo, amino,
eterocycl yl -R21-; wherein R3 may be opti Wﬁiﬂ
metaQiHs PIOPRKLASHORA hBIYPY K{pilgm d50gFO negnoiphelieq-Rrgnd

1,3- &ﬁ)xﬁﬁ: 2ls€ ﬁ?q-tfgd %@f@ntﬂﬁd bP%Y ma ?@E Qg&% ¥Ylsubdied 8h Q&Y)Sh)b one or
erein R8 fay be optionall stituted on carbon
moreRS; whemir e R14; Rl14 is C1_6al kyl; 15 R21 is -0-.

R® is selected from hydroxy, phenyl or 1,3-dioxolan-4-yl; wherein R® may be
optionally substituted on carbon by one or more R'%;

R is methyl;

R*! is a direct bond or -O-.

R% and R® are independently selected from hydrogen, fluoro, chloro, bromo, amino,
methoxy, propoxy, isopropoxy, propylamino, isopropylamino and 1,3-dioxan-5-yl-R*!-;
wherein R? may be optionally substituted on carbon by one or more R®; wherein

R® is selected from hydroxy, phenyl or 1,3-dioxolan-4-yl; wherein R® may be
optionally substituted on carbon by one or more R';

R is methyl;

R* is -O-.

R% and R’ are independently selected from hydrogen, fluoro, chloro, bromo, amino,

2,3-dihydroxypropoxy, 1,3-dihydroxyprop-2-yloxy, 2,3-dihydroxypropylamino,



10

15

20

25

30

R2 and R3 are independently selected from hydrogen or
hal 0. R2 and R3 are independently selected from
woypdiengen3 fl uoro, chloro, brono, am no, nethegy/GB2006/001760
pr opoxy, i sopropoxy, propylangyno, isopropylan no,
nmor phol i no- R21- and 1, 3-di 6xan-5-yl -R21-; wherein R2
or R3 may be optionally substituted on carbon by one
1,3-gihy di2@yprop-€-Remineh 8 2edimerteyli1s3, sikdxobanedty imeshoxy drasrlyolino and

1 di oxol an-4-yl; wherein R8 may be
2PI%B§H ghéjlo?’ﬁ?nf J9fYt ut ed on carbon by one or nore R14:
RLRa8d Rétal%ﬁ'nd%;ﬁ%aeﬂtﬁf Rlddtddeedm ha9mﬁ@1{ fhro, cBBrébraRe, amino,
ent

R3 are indepen sel ected from drogen fl uoro,
2,3-dihy diosyPiopeNdn L. 3a<flmhm OXY PROPHHOXPXY ;?r%é&»ygirowww@mw
1,3 @\ﬁg&%&g&h@"z n}éla o op thgr{r% yl Sinc;)io%% ch(? rbd? p%enyl 1,3-
dioxaR&S-Ploxyor e R8 wherein R8 is sel ect ed from hydr oxy,

phenyl or 1,3-di oxol an wherein R8

-yl
optR @ﬁsn @rwagmqn@mtydseé#e@aﬁr% By 5 S dniorS. 5biogo feramo, amino,

(R)I hdep %W@% Se)ct e y?lcr)?n)& dJrg?d ,aﬂgi ?FS' uor@procph% gloxy’

(R)-£3ediby drarypropylaiijrid, di;3hc}41’iydmy}qrropdxﬂamlno (R)-2,2-dimethyl-1,3,-

ok oS0 Sl b S LS.

1, 3{2%&1@&9@%@5@@%&% QMR from hydrogen, fluoro, chloro bromo, amino,
2, 2-di et hyl - di oxol an- 4- yhnethoxy, norphol i ho and

(R)- Z,Spﬁlémmxmpr@p@iyok%)nﬂ Bwlnm@xypmmaml Ralibgidgoxyprop-2-yloxy,

(R)-g ﬁ@?@ gg{fﬁ{éf{ﬂgﬁﬁ@c gl/lg;}ug 0§\6¥r§é%g§aamm | H%er cﬁme 81,3,-
dioxbladr- dlyhﬁdh@xgymdqprsy-zyﬂmﬁym 2.d3ox@n iy dlogyypr opyl am no, 5
1 3-di h qroxypro
nﬁé Ay I e@ &ﬁl%ﬁﬁgﬁp@émﬁy flos0, chloro or bromo.

gbqué ed't%c?fro ? yloxy. R2 and R3 are
en

d from hydrogen, fluoro, chloro,
ssﬂmtetbfrom(ﬂ?éth?], 3-di hydr oxypr opoxy,

(S) 2, 3-.di hydr ox opoxy, 1, 3-di hydroxyprop-2-yl oxy,
(R)thzIS selegt ?ﬁY/g égl"ﬁg@)ﬁam no,

1, 3qu§ Eédéét@d(ﬁ@ﬁl%ic?d 6@1'11‘yﬂ&aca£b‘%\: dyg-dimethyl -1,3, 10
dIOXO an- 4-yl met hoxy, nof pholino and

(cﬂ% 1Shalphenyl 1, 3- di oxan- 5-yl oxy R2 and R3 are

oS St ot Rt Homor PR gRapargp o O

(S)stausfohydr oxypr opoxy, 1, 3-di hydr oxypr op- 2-yl oxy,
(R)-2, 3-di hydrox pro | ami no,
1, ﬁdﬁﬂydﬁqp% ﬁy (Rt 8UP( R) - 2, 2- di net hyl - 1, 3,

nis 1 or?2 and one R’ is para to the -CH(R?)- group.

nis 1 and R’ is para to the -CH(R*)- group.

nis 1 and R’ is fluoro para to the -CH(R*)- group.

n=1.

n =1 or 2; wherein the values of R’ may be the same or different.

n = 2; wherein the values of R’ may be the same or different.

n = 3; wherein the values of R’ may be the same or different.

Therefore in a further aspect of the invention there is provided a compound of formula
(D) (as depicted herein above) wherein:

R! is selected from Cj.galkyl, C;galkoxy or 3-5-membered carbocyclyl;



10

15

20

25

30

di oxol an- 4-yl met hoxy and

(cis)-2-phenyl -1, 3-di oxan-5-yloxy. 15 R2 and R3 are
wonompesdent |y sel ected from hydrogen, fl uoro, PCiiGB2006/001760

or bronbo. R4 is selected frgg Cl 6alkyl. R4 is

selected fromnmethyl. R4 is Fected from (S)-nethyl.

R5 is selected fromhalo, Cl _6al kyl or carbocyclyl.

20 R35is seledted ﬁokaEfdr@eaehéhabd fromfluoro, brono,

t byl is fl f .
par e ol Behitiey, bl dnfnd LB Mt i Thinco
het@@dy@bllisz - %a@hk( R hay 86 @gﬁonaug%ussﬂt@te& oRBELER bl Dn@8f Aore R?;
tothe- mﬁgroup nis and R5 is fluoro para to

th&k’ m:wlmydfrg palkyk= 1. n = 1 or 2; wherein the

val § erent. n = 2;
V\heﬁ?ﬁa?ﬂeégrg eago ()(If"@gﬁ%yc ec ?%lgfsame or different.
30 m=1% 032; wWherehi the vhlReyaf Remapbe BRe samie dpdiffdrentsanme or
different. Therefore in a further aspect of the

i mPe rig Belectedh Epm hysrgso sarheey iyl @p hﬁf@{mc ¥k whsr%rﬂamamt)e

°P“$ﬁg‘¥j%?5@“ﬁq PR AR B Rerea” o
carIb Gy C|. 6allky1V\D 2006/ 123113 PCT/ GB2006/ 001760 -14 R2

Iecif1 5? rogen and halo; R3 is selected
on ‘éli = am no, Cl_6al koxy,

or al}kh@f;&a&ahmy)a@&ﬁ&l@gau fagfeerocycl yl - R21-; wherein R3

be opti onal substituted on carbon by one or nore
R8 Thewforesmgeﬁléh@remmqt ohtlelineatioy (thers isRFovided elcempeund of formula

m.h Cl .6a or carbocyclyl; n =1 or 2;
(I){ﬂﬁg‘?%lcﬁd?]ﬁlée%gqoﬁgt%h? TR may be the sane or different;
R8 R'Sisseleesd Gdnf €Ml 08 BY5- rrféﬁibbﬁ@)éﬁfb\bbjir@yl

het ocyclyl wherein R8 ma be opti ona
sub‘%tlistsﬁllﬁ‘été Senchdsegenind hale; rmre R14; R14 i's

Cl—Iéall |§¥le tecl'@roﬁlzﬂydlrcz%% H It ea%tnnp HJOX%,?ET (Ci 6all%rl)am1no or

pha rmaceu I cal pta e sa fiere
heterocyclyl-R -5 whereln R’ may be optionally subst1tuted on carbon by one or more R%;

R* is selected from Cj.¢alkyl;

R’ is selected from halo, Cigalkyl or carbocyclyl;

n=1 or 2; wherein the values of R’ may be the same or different;

R8 is selected from hydroxy, carbocycly! or heterocyclyl; wherein R® may be
optionally substituted on carbon by one or more R';

R" is Cyealkyl;

R?!is -O-;
or a pharmaceutically acceptable salt thereof.

Therefore in a further aspect of the invention there is provided a compound of formula
(D (as depicted herein above) wherein:

R'is 3-5-membered carbocyclyl;

R% and R? are independently selected from hydrogen or halo;

R*is selected from Ci.salkyl;

R’ is halo; and

n=1;

or a pharmaceutically acceptable salt thereof.
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Therefore in a further aspect of the invention there

is provided a conpound of fornmula (1) (as depicted
woeowimn3above) wherein: R is selected from Clr6adaangs/001760

or 3-5-nenbered carbocyclyl; _15 R2 is selected from

hydrogen and halo; R3 is serddred from hydr ogen, hal o,

am no, Cl1 _6al koxy, N-(Cl _6al kyl)am no or

heﬂ“élemfmeluy b-fRFHer; aspdntsofe‘uha ilR@ntiery theee Bprovadad 4 yompound of formula

ed. on carbon by one or nore R8; R4 is

) (g%‘%é’&‘it%‘gﬁ?rf”é‘rﬁbﬂ RIS R5 i s sel ect ed fr om hal o,
Cl Bal kdct@d erﬁﬁH&ﬁ}\’lCh%{hoxg%ébmpéx gP' n the

val yes of R5 may be fhe sane or di erent
seIPe os sddedtedbfroimhydmegpn, fieorb.odyarb yphd bronkgt er ocycl yl ;

e ally sub d on carbon by
3 5 Siested Bt Faoieh o Hifto b 25 4R P os o
1,3- alhpmm@g@ymy,l 243@@@%@9@@@%0 tlhsaaﬁ@rﬁroxybwpei S’Iaﬁnno
in a further aspect of the invention there ISnPrOVI
2,2- élmhﬁddu%cm@xolwﬂﬂdmathow ymqraboliwpngtZephemal-&i3 lam%yloxy,
mh 4 nber ed carbocyclyl; R2 and R3 are
eggﬁée §8§% ?@d from hydrogen or halo; 30 R4
| s Iﬁek sdéaet frbmlrf:hﬁlo 0.Gabiky) ajgletﬁﬁl d)rlscbe)Eﬁ)pyﬁPd V\?): 1; or
a pharnmaceutical ly accep e salt thereq
20067 1983 @il@eﬁ?t@ﬁé@@@féi 7bey be ths spmecefliffacith a

or agﬂéﬁx%%u@c%??%céﬁﬁbg@%qtgl&?%' on there is provided a

onpound of “for as depicted herein above)
whdrheraforeRh aifsrthelaspdce df fmeomemab]h Here tgirbraxsd a compound of formula

I S Q or .c o] R2 is selected from
(I)(lﬂ§/§$ ﬂgﬁﬁgrf’ X'C)Vgﬁ o and brono; 5 R3 is selected
f r mlbyaéag&ﬁomqmﬁsﬁbxﬁpcpgo wpst, di hydr oxypropoxy,
3-,di hydr oxg\;pr op- 2-yl oxy, % di hydr oxypr opyl ani no,

1 R dS Bslefrteck pnﬁp/.dgogﬁ:naﬂmrnmhloro and bromo;

é% g«ﬁ&glé(%frémeh g oxo%lﬁl&o ar}gﬁgeﬁ hox léfdé%yé)ggé)olrxg%o and
1,3- ﬂﬁltyblsdxypﬁ'@ 2 $loxe) Egidﬁfifdﬁd)@mcfﬁyl@ﬂilﬁo 103 -Aiy drdXsbfop-2-9lamino,
2,2 (c:h);r(l:elthyl 1 ? dloxolan- -ylmethoxy and 2-phenyl-1,3-dioxan-5-yloxy;

R’ is selected from methyl;

R’ is selected from fluoro, bromo, methyl or cyclopropyl;

n= 1 or 2; wherein the values of R®> may be the same or different;
or a pharmaceutically acceptable salt thereof.

Therefore in a further aspect of the invention there is provided a compound of formula
(I) (as depicted herein above) wherein:

Rlis cyclopropyl;

R? is hydrogen;

R3 is selected from fluoro, chloro or bromo;

R* is selected from methy!;

R? is fluoro;

n=1;
or a pharmaceutically acceptable salt thereof.

In another aspect of the invention, preferred compounds of the invention are any one

of the Examples or a pharmaceutically acceptable salt thereof.



10

15

20

25

30

10 n =1 or 2; wherein the values of R5 may be the

sane or different; or a pharmaceutically acceptable
weabde/ibseof . Therefore in a further aspect oPCT/EB2006/001760

i nvention there is provi ded\Mi compound of formula (1)

(as depicted herein above) Brein: R is selected

fromisopropoxy or cyclopropyl; 15 R2 is selected from

hy dnagether dspeod thecihientnapedti@irl amompRBndsofsthe snkridon are any one

or SR8 B B, A8 SR OB v

1, 3ndhRyiteXMROMIdZnst @B Resent invention provides a compound of formula
2,2-di methyl -1, 3, -di oxol an- 4-yl met hoxy and

(D), 2r phbarpacautBaldy ascentableydali thered®afor ysead amedidamhenm

met-hyl ; .20 RS | elected fromfluoro, bronp. nethyl

or 18yraftan bR Engt i e Sl et e BT seMRpuhleof formula
(I), 6By phantabeutalie a&deptiblef @t @ireof, A use MBE MAGEMALIEALT ¥ medicament

acceptable salt thereof. Therefore in a further aspect

for pye ip e inhipiian Gnltkisetidty.s provi ded a conpound of
for 1) 1 ' ' ve) . N
2 gl B L EE RR SEE Bl Mo
(I), bt v pharmachltichlly accebtabhasalt tidedfSios @beiit thd nfahofictied bYd medicament
R5 s fluoro; 30?{&: 1; ofr a pharmaceutically
for useda Hheslsratmenti o PRORIWESHS OfiGANStiot her aspect of the

i ”"Iﬁ%%@ﬂiﬁoﬁ%lﬁeé@&gi}?ﬁﬁerﬁ%@ﬁ‘é%% i1ﬁknﬁ$i€pﬂo@fﬂ@§‘% :cglﬂpgﬁlﬁl of the

any one of anpl es or a pharnaceuti ca
formagle €Ps aid phasmhceutioaliyeadceptiide 200 Gretc@3 1foBuse in the manufacture of a

>CT/ GB2006/ 001760 - 1 th f.th
e f e L e earas of s Bt RorsdairRhsch ag man.
anyin@R&ddRfonfXami)d@serk thepreSont MveBtionlgrovitids a %&mp@tﬁmdlﬁtff the
. n

35 or a pharmaceutically acceptable salt thereo
formpulagBepn 4 pheamaequticaliescerteble splt tweaef, fonvsminithhmanufacture of a

. it
me&pi%ﬁf{énq P e &2 %Q%ggn&ft OI‘ gﬁ["g@%‘iﬁ (o{f %anc%fs (?ollidotrumors and lelékemia),

arnaceut cally accepta ereof useas
fibropilicaniret and dliffereniiatnd dii ok dung lps@id3 g thvamatdid ertis &aposi’s
i nvention provides a_conmpound of formula (I), or a . )
SATGOR RRFERANEIQR: PGUTS ARG SRaBicrephiopatiies s adhgrompoftheregclprgsis, arterial

resth 1%959&1@1‘&{1 &is%se@ aPRH L@ PEBhic iAdmMS€or, BohdBiseases and ocular
inhibition of Trk adtivity.
diseases with retinal vessel proliferation in a warm-blooded animal such as man.

In an additional embodiment the present invention provides a compound of formula
(I), or a pharmaceutically acceptable salt thereof, for use in the manufacture of a medicament
for use in the production of an anti-proliferative effect.

In an additional embodiment the present invention provides a method of inhibiting Trk
activity comprising administering to a host in need of such treatment a therapeutically
effective amount of a compound of formula (I), or a pharmaceutically acceptable salt thereof.

In an additional embodiment the present invention provides a method for the treatment
of cancer comprising administering to a host in need of such treatment a therapeutically
effective amount of a compound of formula (I), or a pharmaceutically acceptable salt thereof.

In an additional embodiment the present invention provides a method for the treatment
or prophylaxis of cancer comprising administering a therapeutically effective amount of a

compound of formula (I) or a pharmaceutically acceptable salt thereof.
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In an additional enbodi ment the present invention
provi des a conpound of fornmula (1), or a
woheoonmasasti cal |y acceptabl e salt thereof, forPaS&BE2006/001760
t he manufacture of a nedicanent 10 for use in the
treatnment or prophyl axis of ~ddncer. In an additional
enbodi nent the present invention provides a conpound
of Ihhe addmonallemb(otljmem theaprpseamt myertitn pravidys aoedmiddbt the treatment

sal.t . thereof seint nuf agture .of a . _
or righiy et capesrs (o Finormand feukP Rt topbrolifiafveiand diffrentiaive
d1sdf@€r§n bRAGE th AT aftHG s, SapBBFS safd?m?anhééi’ﬁ’dntgid?ﬁe?lacutg and chronic

I ment the present |nvent|on prOV|des a compoun
nePbeOpatﬂm@s,lahéromamthero$c)1¢ross, aatephhneﬁiam agtaithyune diseases, acute and

accept abl 1er eof e int nuf act.ur e. f. .
chrE flaRefioRons 1 Ga&S e PRt Tt st R hcitGration in a
warf-bloadéienimbIseich ds idARbApABidg hemkBskiadg a therapeutically effective

fibroproliferative and differentiative disorders,

amqv@b@f ReMBPOYNH O ﬁmrml@l (et ph@m@ceu(@p%z RegptablerselHegreof.
%H%ﬂ%d&% fodi [ﬁlé}ﬂ tﬁéqlgrgggn? 1nQ/gﬁ)t|k1H {?ie? 3 method of producing an

at heroma, {li'llle OSC erosit s

antiapib iferative @ ffdctd g asefm-bloodel ielalc hxdhmls G}nanl,’l fd radeﬁmf s@dh, treatment
bone di seaﬁes .and ocul ar 20 di seases with retinal ‘
whigh euaprisss gmpnisteringio sapl apipal an HlcsHueamamitpdp cepwruadof formula

@, @Qghégﬁqaé&tﬁgfni%gé&g@g es;ggr w?(zfnt the present invention

provi des a conpoun (1), or a
phdnmaedditionall eln}bodtma’ptﬂmlbresemirtvemﬁmr eofide§ @ pharsmceutical

t he...manuf act.ure o dicanent.. for use in
comp SR AP IRISHE & OO RIGH Lo PEAAD; 00k bR et uticaliy ppceptable sal
ther@6f kddeRakyitBHP RALRR (P hh R R LSS ?tacééwm ¢RReD BV 88 cipient.
met hod of inhibiti ng Trk 25 activity conpri si ng

adinrsingdditiong embcdlrh@rgttha prepasé inventien prvidesaphamaceutical

cox#p%@ﬁl%ﬁ%gﬁf 8&1%% c:o%f gl?& n%t\é Fé}nﬁ gﬁt ag@aer ggﬁ%n@éﬁ%ceptable salt

therebf t@Rther Iithaim le%dcbrklphaﬁha&ﬁf@@@y FﬁEéHpthIkEcd?ﬁe@ @itient or excipient for
i.nvention pravides, a nethod for the treatnent of

useé%ﬂ@é}*hlbﬁ%roifgiﬂﬁ@“ﬁ’d% nistering to a host in need of

Z u glﬁol r?%lo ; ﬁféﬁﬁ@t P?oohﬂﬁérﬁ?%‘ﬁﬂege?ﬁ ar}{ze i n@%téidit%?a gﬁwtce@( cal

conmosmpnabh@nsnagia cohnpoend of omiila (Ia)n onad pha:rmanaiucally acceptable salt

therl%ag ?géeg%] tmé Etec%}%n I n%‘)%}r}éé R op@? St nﬁtg{ll%g or exc1p1ent for

useq,qifﬁerﬁeaﬁﬁgﬂt@gcﬁmgper apeutically effect ive anmount of a
conpound of formula (1) or a pharmaceutically

ac Higionall etmhqﬁle;ner@fthe Mesa0 m’ylenmmswdes a pharmaceutical
PCT/.GB2006/.001760

congRERESRRyaRecanPh bELPR AR, b PR IE echSie san
theiRbf, RogRpHey hathi o8 (bt cﬁ@%ﬁfrﬁadeﬁﬁ&dll@ actdpRdbie difled, @lll&Moa xcipient for

fi broprol iferative and differentiative disorders,
use g Hej tkpgfraent oR BIPPRYBKIG CACeRAert i s, Kaposi's sarconm,

Q?ﬁfé?a%%élﬁﬂ%nﬁ e ?ﬂtﬁ@& tﬁ@fﬂ%g rn{? 1m}gﬁﬁgl‘[ }gﬁgﬁfék g?harmaceutlcal

erosi s, st eno
conmdsrblomwrmmslmg easapound of formnk (P), oha pharmacafticaltyrasdeptable salt

e di seas nd ocul ar di se S W reti naI vessel
therﬁpg Fogeien LGt 1AL ONe, PUATRAREB ALY asssﬁm% le gytipr. ddueptr excipient for
use G TR theatéht B Proph$lais! ST Qait el GOEP RIS Ad ¥ukdhi&s, tflb\‘@prohfera‘uve
and differentiative disorders, psoriasis, rheumatoid arthritis, Kaposi’s sarcoma, haemangioma,

acute and chronic nephropathies, atheroma, atherosclerosis, arterial restenosis, autoimmune
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amount of a conpound of fornula (1) or a

phar maceutically acceptable salt thereof. In an
weaddistizenal enbodi nent the present invention pPOYIGB2606801760

met hod of producing an anti-proliferative effect in a

war m bl ooded ani mal, such a3 n, in need of such

treatnment 10 which conprises adm nistering to said
diseazses,raghiteamd ehfomid inflemarationt bonf diseesespod nciilaf difcasesulish retinal

%1,13 fﬁrr a pharmaceutically acceptable salt thereof. In
vessglProlitrati%nal  enbodi ment the present i nvention

Pr g helg&diflofd) %ﬁiﬁ%&i%&étrﬂt ARl preseAMRPSItTonProRAERY prhMbcditical
compound of formula (1), "or a pharmaceuti cal
compesibon @mnpn@ag & compeynslaff fomage (h.cor awhatmageutieslyt acoepgable salt

eut | acce table carrier
ther BRI o BRARE VIR Bl 56 AR FuRENY bipablattite Bhspraupipient for
use e PEddaBe g OMAneSi-roRfeadtiR eefdt i6 Al wAeIPesddd Mimal such as man.
conprising a _conpound of formula (1), or a

pham g aed 1p@ai|errgb<>émeé\bﬂ§ml esegbinyentionarefles 4 epyerdyad of formula
|
0. 3 { Dol SRRl IR IR I8 LS VAR R B Sy

ac i wh byditibmal @mbaditient thegireseibindentintprovidesd esepdund of formula
nventi on proyi des a h cal 20 conposition
@), ng)q\,/@l}qulglpg@l%ga fﬁﬁggﬂﬁ@l@ t%pqﬁ% flgr P51 int t1%gtmer|1t c;r prophylaxis of
canddpar maceutically acceptable salt thereof, together
wth at | east one pharmaceutically accept abI e carrier,
di Muentdditiosad eibiodment the pressat mnenthm froddéneenmpfund of the

forn g B P 5P BoR sy BAen e St PERPE (B¥BdS R pment of cancer n

aw&ﬁﬁﬂbb&éd&uﬁaﬁﬁ@ﬁ@yﬂﬁn(ﬁ formula (1), or a
pharmaceutical |y acceptable salt 25 thereof, together

wi tTh apeddidasal corvedipmnt ﬂﬁd@ment@wﬁmlm@vﬂm eongpaunidet the
forn%lll glﬁyc%r a Xﬂha% e%hgeﬁé/ ch ptabLig’ galja% {ela llr Ss%%tre%‘ir%ler%t

canc n an

promiye&@rﬁf danyen tsotia tiheuts ded le&kwﬂmaﬂﬁbﬁiﬁmlﬁafatwe and dlfferentlatlve
conposi tion conprising.a conpqound of fornula ,
disofifeay. PaeEans: shaupiptoid ré%&l% Kapbssrsarcopgr ang@@& hete and chronic

neplgof)ﬁhﬁg dB&8tnaCliferB rHBQ %gt%hglqjeg%nc% Eﬁbﬂﬁhﬁn&&’i[séds@sr acute and

uent’ or exci pi ent use in thé treatnent
chlqmmcomlﬁlytrmatmndﬁorxeaimem a(1d; otuler diseasesswidimcbtinelkessdl @)theratlon ina

oI|f ra’lﬁé and differentiative di sorders,
Wa“ﬁ’s P? IMphUSRAY WP arthritis, Kaposi's sarcom,
hagran au&a@ianal AfskiAna theohieRnt ﬁv&%i&i‘fﬁ@%@é £8ompound of formula
at heronn, atherosclerosis, arterial restenosis,

(1), a2 pharmapeutiggly ageptable salt trexfder 0gsingha peductionsof an anti-
rol elsa?gggg[\e acute and chronic inflanmati on, bone
p I'seases and ocul ar di seases with reti naI vessel

pr Ghicheembb@iment Whér theldihibitsedf Bkl igeRrefehed Bf fE8AIarly this
i nventjon _provides a pharmaceutical conposition

refepsdyihe Wihihition elohgschAde® - f ornul a (1), or a
ph qﬁ Fﬁ[ iR dihe AGHRRL ARlifnBRlch of THE S&tﬁ@{z’ is }e%lr%cﬂ% articularly
W t ast one pharmaceutically acceptabl e car é’

this dd:ﬂemen tha)llrmmrmmmfé]hk B ativity.

Where the treatment (or prophylaxis) of cancer is referred to, particularly it refers to
the treatment (or prophylaxis) of mesoblastic nephroma, mesothelioma, acute myeloblastic
leukemia, acute lymphocytic leukemia, multiple myeloma, oesophageal cancer, myeloma,
hepatocellular, pancreatic, cervical cancer, Ewings sarcoma, neuroblastoma, kaposis sarcoma,

ovarian cancer, breast cancer including secretory breast cancer, colorectal cancer, prostate



use in the production of an anti-proliferative effect
in a warm bl ooded ani mal such as man. In an additi onal
weonhwdizemat the present invention provides a ceap@B2006/001760
of formula (1), or a pharmaceutically acceptable salt
thereof, for use in the inhi*BPtion of Trk activity.
I n an addi tional enbodi nent the present invention
cangr dndladlisag Aomameatfractafy frostats canckf) blddder cancer, melanoma, lung cancer -

non%%%il?c?a@ Z@%%Lgﬁ\%ﬁgﬁ;g o qergeflﬁclfeﬁl l{glgggaggef qm? gaestriicncancer, head

and3delt E4iRBA lr?tﬁthﬂ%pﬁd?ﬁa H{ﬁéigrétande? Yxﬁiﬂﬁdi&é‘ﬁﬁil‘gﬁr l@lgéoi"a cancer,

conpound ‘of the fornula ('Y, or a pharnace
mesathedpwableskasatie, timonsaff the @ntralsmdiperipheat neratusepstenf melanoma,

cancer in .a warmbh ed ani mal ,sych as nma 15 |I.n an .
s o oD ea DR EPn and ST aRorn Vino rtiguRly it refers
to pEsHEAO biideRfin hddBitioh, Ghdre Lpﬁﬂfchkrly@fre?er@fbﬁg(ﬁlﬁ@,GNSCE@L dlorectal cancer,
acceptable salt thereof, for use in the treatnment or
ovapap pANERRaIdy afbresshesscer. [sofurther agpociribreians td karkwaniefjactory
iltgrcglgegl iferative and differentiative disorders,
sorrasi's, rheumatoid arthritis, Kaposi's sarcomms,
hadangithemaspedt bt thedirebeahinOttion pReAlEsaPRobEss Sor preparing a
at heropnm, atherosclerosis, arterial restenosis, .
10 compepgd wuly dboserharmacauicallyposeptalle s@lf thereof which process

o . . . I . . .
(o ) @ Dap PO S PARFE SO e, 2 iR il A compriss
of: such as man. In an additional enbodinent the present
i nventi o rovi des. a compound formula (1), or a
Profess %@ﬁ?fegﬁPVMQH@%aﬂggvgmeéﬁ& thereof, for use in
the production of an anti- proliferative effect. 25 In
one enbodi nent where the inKibition of Trk activity is
referred to particularlp? thj refers to the
inhibition of Trk A actiVviffy.\Yn anot her enbodi nent
where the inhibition of T, ivity is referred to
particularly this refers e inhibition of Trk B
activity. Were the treatnent (or,prophylaxis) of
cancer is referred to, par | aRl'y it refers to 30
the treatnment (or prophyl axis)|of nesoblastic
nephroma, nesothelioma, acute el obl astic | eukem a,
acute | ynphocytic | eukem a, | tNpl e nyel ona
oesophageal cancer, nyel onm,|_ hepat ocel | ul ar,
pancreatic, cervical cancer, S sarconmm
neur obl ast oma, kaposi s sarcong, gva{ian cancer,
breast cancer including secretory breast cancer,

i
pro 4

15 col orectal cancer, prostate WH 2006/ 123113
héréi h?ﬁ%&ﬁ@ﬁ@ ot Wiz d |9 G001 :
W fgﬁractor ﬁ%%§$g¥%q%g%§%r, %?%%%%?gégg%er,yﬁgﬁanona,
| ung cancer - non small HgN g cancer (NSCLC), and

small cell lung cancer (SCLC) g\@qqri c cancer, head
and neck cancer, renal canceri=lfnmphoma, thyroid
cancer including papillary thyro q cancer,
R
(I1I)
or

20 Process b) reacting a pyrimidine of formula (IV):



mesot hel i oma, | eukaem a, tunmours of the central and
peri pheral nervous system nelanoma, 5 fibrosarcom
wonedoudsng congeni tal fibrosarcoma and ost eosaPCODGB2006/001760
More particularly it refers O prostate cancer. In
addi tion, nore particularly'? “refers to SCLC, NSCLC
col orectal cancer, ovarian cancer and / or breast
cancer. In a further aspggt it refers to hornone
refractory prostate cancer Em a further aspect of
t he present i nventi gt Nocess for preparing
a 10 conpound of for or a pNHrmaceutl cally
acceptabl e salt thereoN Nh pr s (wherein
vari abl e groups are, unI s ot herw e specified, as
defined in formula (1)) cLOn'prlses ofR" Process a)
reaction of a pyrimdine df fornula (I'l): RZR3\ L
NN HNR4A N (R5)n 15 (I1) W’areln Lis a
di spl aceabl e group; with a pyrazole am ne of fornula
whetdih [L)is a dispMcbable pdupRiith @lcbimpoumt o20rRulad¥3:s b)
reacting a pyrimdine of formulga (IV): WO 2006/ 123113
PCT/ GB2006/ 001760 -20- RN R% N\ NH N/ NLRL

(1V)
Z "N
“ I
®),

R V)

Process c) reacting a compound of formula (VI):

ng\ngﬂi
4

HN. R

=~ °N
~ |

R3),
(VD)

with a compound of formula (VII):

10
(VID)

wherein X is an oxygen atom and q is 1; or X is a nitrogen atom and q is 2; and wherein each
R? independently represents a C;-alkyl group; or

Process d) reacting a compound of formula (VIII):
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wherein L is a displaceable group; with a conpound of

formula (V): HZNR4A N (R5)~ 5 (V) Process c)
woeamiizsigza conpound of forrmula (VI): H2N | PATRB200§/001760

(R5)" (VI) wth a corrpound_%f1 formula (VMII): R2 R3 N

NNH NSI XR 10 (20)g R (M1) wherein Xis an

oxygen atomand g is 1; or Xis a nitrogen atomand

is 2; and wherein each @0 independently represents a

Cl1- 6al kyl group; or_ Procless reacting, a conpound of
formula (VII1): WOR006+323103 P b6/ 001760 - 21-
-2 R3 11~ NR NN S (] HN|R4 (R)n (M11)

Nw¢N S 0]

HN_ _R'

Z "N
“ l
®R),
(VIID)

with hydrazine; or
and thereafter if necessary:
i) converting a compound of the formula (I) into another compound of the formula (I);
ii) removing any protecting groups;
iii) forming a pharmaceutically acceptable salt.

L is a displaceable group, suitable values for L are for example, a halo or
sulphonyloxy group, for example a chloro, bromo, methanesulphonyloxy or
toluene-4-sulphonyloxy group.

Specific reaction conditions for the above reactions are as follows.

Process a)  Pyrimidines of formula (IT) and pyrazole amine of formula (IXI) may be
reacted together:

a) in the presence of a suitable solvent for example a ketone such as acetone or an
alcohol such as ethanol or butanol or an aromatic hydrocarbon such as toluene or N-methyl
pyrrolid-2-one, optionally in the presence of a suitable acid for example an inorganic acid
such as hydrochloric acid or sulphuric acid, or an organic acid such as acetic acid or formic
acid (or a suitable Lewis acid) and at a temperature in the range from 0°C to reflux,
particularly reflux; or

b) under standard Buchwald conditions (for example see J. Am. Chem. Soc., 118, 7215;
J. Am. Chem. Soc., 119, 8451; J. Org. Chem., 62, 1568 and 6066) for example in the presence
of palladium acetate, in a suitable solvent for example an aromatic solvent such as toluene,

benzene or xylene, with a suitable base for example an inorganic base such as caesium

carbonate or an organic base such as potassium-#-butoxide, in the presence of a suitable ligand
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wi th hydrazine; or and thereafter if necessary: 5 i)
converting a conpound of the fornmula (I) into another

woaowauasd3of the forrmula (1); i) renoving anpCT/GB2006/001760
protecting groups; iii) forn}gg a pharmaceutically
acceptable salt. L is a dispfaceabl e group, suitable

values for L are for exanple, a halo or sul phonyl oxy

suchyasip);bif(diphexdnipdsphinok hilobivaphshdrand at a temperature in the range from 25
hanesul phonyl oxy or 10 tol uene-4-sul phonyl oxy

to38 up. Specific reaction conditions for the above
I 351 ihAMRe@5Lthe SorhRlld @Nmaf bOFRSe@hcddHiindh& SaROf:
forfmula (11) and pyrazole amne of formula (I11) may
be reacted toggther: a) in the presence of a suitable
sol vent for_exanple a ketone such as acetone or an 15
al cohol sui ol or butanol_or. an aromatic
hydr ocar bon S tolu?g§ orlﬁﬂﬁgﬂﬂJqu
pyrrolid-2-o0 ti ofal 1Y) i n The presencs of @I
sui tabl e acid~E£f exanpl e an inorganic acid such as

hydrochl oric acid or sul phuric acid, or an organic
acid such as acetic acid or formc acid (or a
suitable Lewis acid) and at a tenperature in the range
fromOC to ref@® particularly reflux; or 20 b) under
standard Buchwal d conditio %;or exanpl e see J. Am
Chem Soc., 118, 7215; J.‘%? elg zem Soc., 119,
wheBdR ¥ is 4 didplace Q}poglp@g defirfthediifl :66R6) for exanple in

£
the presence of | adi um acetate, in a suitable .
solRyearold aminex afformular(lH) anvetontpogindls/ehformuletllag are commercially
t ol uene enzene or. xyl ene ith a sujtable base for
vl B o g Tt e e Mok, B GaPBRR petamdara
prod¥kse8 knoWwgaile #@se such as potassiumt-butoxide, in
t he Eéesence of a suitable |igand WD 2006/ 123113

Progesy pER2 dosnpynds of formplagf¥ hangkformula (V) may be reacted together under
.= hi [ . sphi.ng)~1, 1' - bi napht hyl and at a
the %aélﬁ"b%grﬁg%"?’é R ﬁ%k‘??‘aﬁ%@a? “Sm 25 to 80C. Pyrim dines
of Gdepdunkipuf the (fbdnuladV)eayegprapared asoatidg wgSdheme 2:

Scheme 1: R2 3 RL nBuOH, _110C N T N L (lla)
E4;N, THF or EtOH

(fla) + (IID) = (1V)

Scheme 2
Compounds of the formula (V) are commercially available compounds, or they are
known in the literature, or they are prepared by standard processes known in the art.
Process c) may conveniently be carried out in a suitable solvent such as
N-methylpyrrolidinone or butanol at a temperature in the range from 100-200°C, in particular
in the range from 150-170°C. The reaction is preferably conducted in the presence of a
suitable base such as, for example, sodium methoxide or potassium carbonate.

Compounds of the formula (VI) may be prepared according to Scheme 3:



5 Scheme 1 wherein L is a displaceable group as
defi ned herein above. Pyrazole amnes of fornmula (I11)
wandoeciasmeunds of fornmula (l11a) are commerci al PET/GB2006/001760
avai | abl e compounds, or theygfre known in the
literature, or they are prepated by standard
processes known in the art. 10 Process b) Conpounds of
formula (1V) and formul a,(V) Rfay be reacted together
under H,\Nne sHie conditi onsYas outl i negy, nRCcess a).
Cbnpouﬁds f the farmula (I}V) may be NG (V)
accordi ng Njg. Schene 2: N THE or Et&ﬁ (lI1ta) +
(111) (1V)  Bchenme 2 15 Conpgunds of th Formul a (V)
are comercially avail ab npounds, or they are
known in(¥k@ literature, or thry) are prepared by
standard processes known (Vibx he ‘art. Process c) may
conveniently be carried out in a suitable solvent such
as N-methyl pyrrolidi none @hemeBanol at a tenperature

oA e SR AL s b Rl S lpine s e

conducted in the presence of a,20 suitable base such
as, foro INe, sodium nme hox?de or potassi um

car bon&t e. fbnppupgs_pf Rhe | HU|%6%‘l) y be
prepar'g;d ac Ing to Schengr3: WO gl 13 1N
PCT/ GB2006/ 001A60 -23 L R4 N NH NaH, DV + (VW
N112 i 800C (VRA) (Rs)n (3{%) Schenme 3 Conpounds of
the formula (VI1) may be pQ%p red according to Schene
4: R2 eNMWIR)\N-Pg + R3 L' nBuLi, THE 30 (MII) Rl X
(R20

(VIIb)

Scheme 4

wherein Pg is a suitable nitrogen protecting group. Suitable values for Pg are defined below.

Compounds of the formula (VIa), (VIb), (VIIa) and (VIIb) are commercially
available compounds, or they are known in the literature, or they are prepared by standard
processes known in the art.
Process d) may be carried out in a suitable solvent, for example, an alcohol such as ethanol or
butanol at a temperature in the range from 50-120°C, in particular in the range from
70-100°C.

Compounds of the formula (VIII) may be prepared according to Scheme 5:

R
} Cl K
R wl/gr R? j)ﬁ/N: =S
N .2N | 1
\( ammonium N 2N \n/R
HN R* thiocyanate Y s 0 NaH
—_— HN R > (VI
2\
| = IN
NN
) N
" (R%),
() (L=Ch) (VIIIa)

Scheme 5
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(Mla) )9 (VIIb) 5 Scheme 4 wherein Pg is a suitable

nitrogen protecting group. Suitable values for Pg are
wdebonesiiibel ow. Conpounds of the fornula (VI apPCT/(CH2006/001760

(Mla) and (VIIb) are cowner24ally avai |l abl e

conpounds, or they are knowmidn the literature, or

they are prepared by standard processes known in the

ar tIt wild bpeppresisted thatagrtain of therviaddusotng substitusuis imthleeompounds of

ol vent .0r _ex le..an, al cohol ,such as ethanol or.
the Bffoiahventioh n e SecPe By 8RB BERERuRidBR Easltins o
genBakdd WUk entibnhNRinE@diae %Ifo‘hﬁ ModlficatiBR{eitep PHOHdLT iRinediately

the fornula (VIII) may be prepared according to Schene
follgwingrthe procesgsgs memglorﬁé aboves @adansych ate inghwdeshin the pragess aspect of

e o 4.6 0045 R e el Rl o
subREREEBRAEMO O b fromatld stlbstivation rbetioppredadtvbed stibidituents, alkylation
ertain of thgﬁyarlous_rln substituents in the

C . .
of substsuenitndxidation of saseiientsn | bntseesntnand raction soadisioasfor such

proB¥udsad g%g kbR e {h%.cﬁ%ﬁz 1[ éﬂt{tlj.aﬂﬁbuiﬂ‘? %%ﬁlg%§ oPhromatic substitution

generat ed by conventional functional gro
reactivas finahadei thamtedudten gl oiro gmuprusingroedeaitated nitric acid, the

. foll.ow th rocesses nentioned above, a as su

integRue R e iR T B S8 B S p30 PASte A e e dreh as

aluMiiim 1AM bii @) Snd&Frivae ClagdbbNBos) HeUffoddcBbn X RIKG! group
introduction of a substituent by nmeans of an aromaticC

using gysalkylhalide apdhevis@pid (Fednastalwningm righbaridelundes Friedel Crafts

lLati . Of tictyents and oxidation of . .
cordlfoRbHhiidfk g R GRRE TR B R et e aneietions
inclide the rodwtied Wi & Hittd grouptd arknaid droug kefoz Reimpla) caddlitic

Parti cul ar, exanpl es of aromatic substitution )
hydrogenation with a nickel catalyst or treatment with iron in the presence of hydrochloric

acid with heating; oxidation of alkylthio to alkylsulphinyl or alkylsulphonyl.

It will also be appreciated that in some of the reactions mentioned herein it may be
necessary/desirable to protect any sensitive groups in the compounds. The instances where
protection is necessary or desirable and suitable methods for protection are known to those
skilled in the art. Conventional protecting groups may be used in accordance with standard
practice (for illustration see T.W. Green, Protective Groups in Organic Synthesis, John Wiley
and Sons, 1991). Thus, if reactants include groups such as amino, carboxy or hydroxy it may
be desirable to protect the group in some of the reactions mentioned herein.

A suitable protecting group for an amino or alkylamino group is, for example, an acyl
group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for example a
methoxycarbonyl, ethoxycarbonyl or #-butoxycarbonyl group, an arylmethoxycarbonyl group,
for example benzyloxycarbonyl, or an aroyl group, for example benzoyl. The deprotection
conditions for the above protecting groups necessarily vary with the choice of protecting
group. Thus, for example, an acyl group such as an alkanoy! or alkoxycarbonyl group or an
aroyl group may be removed for example, by hydrolysis with a suitable base such as an alkali
metal hydroxide, for example lithium or sodium hydroxide. Alternatively an acyl group such
as a t-butoxycarbonyl group may be removed, for example, by treatment with a suitable acid

as hydrochloric, sulphuric or phosphoric acid or trifluoroacetic acid and an
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reactions include the introduction of a nitro group
using concentrated nitric acid, the 10 introduction of
wano@esiigr oup usi ng, for exanple, an acyl hal Pde/GB2006/001760
Lewis acid (such as al um ni trichloride) under
Friedel Crafts conditions; fHe i ntroduction of an
al kyl group wusing an alkyl halide and Lewis acid
arylfnsthoky eesbenyl giavipsieh a3 bdngyloapgarberge grdapinegebe ©nafved, for

exafR b e B b8 AP OLHFHLRe Shu Bl B PEBER 5 Retment vit
a Levaslb&itlifenex@bnpie Birbh @is@iri@liBrdabetae). kil abB SHéPhalbiye prﬂftecting group

exanpl e, catalytic 15 hydrogenation with a nicke
for  pimpLysAMiBe SLQUPAS.Fenexainie: aphihplox eroup whisk amydegpmoved by

l.orj i de i i 0¢g:1.0Xi daf i f . .

e R R BT SARRGE,on it pygcioe

al o siiebippotciiad gdup fiata hydlreon@Eoo is, fe exedplel amnscyl group, for

menti oned herein it nay be necessary/desirable to
examplsrapalkanqy! ranR pyahas agetylaa aroy] grepcivrsEmRS bengeyl, or an

. ti . N . .
o g b B TR e R AR R B R Broteoting
grogB velkinebesdarily vatyewsl the dBotve effi pradevding pratpe Thiis) gogexampse, an acyl

nma ge used in accordagge with standa%g racticg %fgr ..
oy 1G85 4R ALkAnQA QT 32 oY EERUR map REERET AL fe Sapble: Ry hydrolysis with
a sufthEld Bhse SAYRLHSS hikali ARED nYHlof)Me, R dx2aMS 1itHi8R10r-soditHShydroxide.

i f reactants include groups such as am no, carboxy or
Altasgativelyan ary wegihyligeoupesich api benzyl grogpenay hememgived;foi example, by

Q f the reactions nenti.oned herein. A suitable
hyd%’rgo aé[gnionﬁr%rc agtﬁ%Stfsélfﬁ3?11)32%1(1%“'8?'0%11%’}[ am no group is,
f orA exiadbid grotedfin@giyvhip f&bn EHrBAKY, grb@b iseRorRABpIRNan esterifying group,
al kanoy roup such as acetyl, an aIkOXéﬁ%rgonyl
t1RH

I
for grasiie am&yé%%%ylagm% & borepovedtiabeyanle dayhydrolysis
wittP4 bﬁs’ekﬁﬂlﬂ? XY SRALRQ H%’c!lrogfdg,u&foﬁ&aﬁ{r}%é Ef‘?-%ﬁf}i‘ g&%ﬁ%ié‘ﬂ may be removed,
group, e of an aroy

or exanp enzyl oxycarbonyl,
for gramypphe, bydreagmanplith dnereih) yor. exdimgledapsrghc itiduch as trifluoroacetic

.conditions faqr the above protectin ups necessarily .
acid, G {Pr A TD el oY SR DISh AR TREIO Y i O <o s B Pirogenation

oveEX BiRIy S sudh adfMladfi@UR-cattell, as an al kanoyl or
al koxycar bonyl group or an 30 aroyl group may be

r erfdequoteotinggranpd may by remyaied lay siyscomvehient tagetimbiessynthesis using

base ch as an al.kali . tal hydroxide, for exanple
conp i EhiEdrR s hehDb da FrebemS e (vel y an* acy)
Defiiiflods such as a t-butoxycarbonyl group may be

renoved, for exanpl treatnment with a suitable

, b
18 this spanyliesen bisy i “alky 15 Rasindes dothytiiah ond braaghad qbein alkyl

o . . . 3 _ .
srolge ) ETBRTS0) P A0S BT RERR PORR] g e e st
cha'msfeasic}nenﬂlgl Emegambkenw i .@ﬂ@ﬂibaﬂiﬁ&&b&lk&}%’riﬁ&/l&db mEthyl, ethyl, propyl,

. _exa , rogenation over a catalyst such as . i
lsopﬁ%wqga& (ki Hawasn ,re%wns'gﬁ toediidunlaligyliegouns spelpss propyl” are
spe@fit ForltRE s AITRINGinR@YORidn dndf hdd [kl REGEindvedual Pranched chain

suitable alternative protecting group for a primry
alkydgrovps gnchugs ‘iprapyl aexspepifie, fomthe Mtdvehed thajn vensionttinksh A similar

. b b t t. W t,h | kyl am ne, .for .
congSHHinR B BB OIT oAb BT AL, TSI DUOR APASf fESIo and iodo.
A sWhERRIpBoRAI RLBGiches A& Ohdeh Hon*dheMr MOFe’IERUPs Ht $5 to be

for exanple, an acyl group, for
understood that this definition includes all substituents being chosen from one of the specified

groups or the substituents being chosen from two or more of the specified groups.
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exanpl e an al kanoyl group such as acetyl, an aroyl

group, for exanple benzoyl, or an aryl nethyl group,
woanoeerzanpl e benzyl . The deprotection conditi ORETIGB2006/001760

t he above protecting groups %I|| necessarily vary

with the choice of protectin& group. Thus, for

exanpl e, an ac group such as an alkanoyl or an

ar o@tl“h@tﬁiﬂ%‘ﬂﬁhys béatrl@ﬁfnk/ partialy patesatedpsiransaiyrateddmong of kicyclic
ring iR 3112 BB oERRL Y Fds Xl R b R Bripana, sutptur o

oxy:gbﬁ avhieli inae) yhlén oﬁ{eyWﬁetsﬁBdlﬁ@I bel barb?blﬁi br AigrogePBiIZM wherein a -CH,-
group nmay be renpved, for exarrpl e, hydr ogenatl on

aroBg g epLogalY hareplase by g -GHD)-caH mnﬁqs%@lm @kpm may be optionally
oxidivdd l%%ﬁn B4 %ﬁfdleg' g%@ ah@ E:ul@ab%g&%fgégyofgﬁé)féﬁn '“ﬁetelfog{fclyl” are

exanpl e, an esteri yln
morpht)hlyd pqvemiyl eyhigyl, pyranyd, pghlcﬂj’ll maﬂuatmlylﬂlﬁﬂul@d ,qufn@tyl thienyl,

d h b h
13% évqyfé}} 5ol %3&5?%“%21 ﬂl?a&afiwé ggﬁﬁlﬁm ﬁn%gwb@mo
yrfcﬁ"iﬁ?}/ %Gmopfp@fazﬁf%%-ﬁloxgﬁpéﬁcﬁﬁ}rfl”%ﬂtah r5€y 1aﬁ1'11gazofl}q dpyrlmldyl

le an organic acid such as trif acetic
pyrwnsflopyreiaamwl asaxabaylz ngmmwml dapmrbel-mqnmehbne

AT R T R VR

sultaslmwms af tha At EHRY@HdyRAY” &%Qﬂ(ﬁphdihﬂoh Bipey2idye %&pﬁﬁdlfé{%yl In one
conventional techniques well known in the cheni cal

aspggtiof thedpyestiongndeterqeyelpl sis § saterateds @ﬂﬁtwﬂym@raﬁ@}wunsaturated mono
or b1€’ hfé Irmé cBfifalif qlE%% Q P o%sroef' %h ﬁqga PB@@&h FE&JFH from nitrogen,

roups erences 10 1 n IVI dua

sulpghno upsxgenht amy, mﬂaqs)dtherwrse sﬁeﬂﬁﬁed ibe cfmbbnbh ﬁltﬁ)@él@h@lfﬂd a -CHy-
"Cl 6al kyl " and

25 chain v i on_onl exa
gmult’iﬁlh%ﬂtwyﬁ Y bemplaged ﬁéﬁh@(o) @%@fmg PpHB atom ngg hegpgipnally
oxi®B&l {o- ngﬁyﬁes bryeyer, references to individual alkyl
groups such as propyl' are specific for the
st rél“gfﬁt-mcmé)ﬁwédheteewcsfplyﬁ ionl sytuaatdd rpaft'ﬁaﬂlgrsawtecbor unsaturated,
S su

mohqtyalc BHE pomtaPIHECE 8 o Friime 1 Vi B a8 S phosen from

nitr¥ €IS bﬂFhl@*’Hr)bxyéerﬁ iwHidlAhay, GARYEHhE AR s@RRLIRY, OcRBRES: nitrogen
radi ca The term "hal 0" refers to fluoro, chloro,

linkgd oyrberging 1o Srap oan epeonsdly ibsneitlacedtyta 1G(EMt encha eing sulphur
atoxﬁln e %@%ﬁ%{a‘{? td}%l d e?lln r%l?etr I§§%§c}eﬁ C]?)La tle(:)s b% suitable values of the

terrs tibStintmbered hbetagclyhase pyfrolgmpyneling, Inﬁlﬁaﬁtﬂﬁgthﬁazﬁlifl and furanyl.
ro RS %r t he_substituents bel%%rchosen fromtwo or ) .
6iropeye D s satwrated, RactiAlly sppyratod ey ypsaturaged, mono or bicyclic

carl?cgrlllr@%gp&fn@ﬁﬂgﬁ(?% afonts; Phefdfl £1OGY.Gr ?nésﬁgpt cdnsotp?lgnal%be replaced by a

sat urat ed artia saturated or ur a
-C(O)< ?alltucularlm“nqboqwﬂ}df s angodocy2liatingrsominidy Tor @atomsash bicyclic

ring ARy o JFHSES strider alse SR ot intlnds Gaigproy!
cycmbhfyw,gpaxédyeis@amym lSpéﬁtﬁ J%'enﬁhﬂu %&&E&x?pt:ycgﬂﬁéﬂeﬂyl phenyl,

be repl aced ring sul phur atom ma
napb@lybmtraimal I1 @thxli Hbmmdanal formthe S oxides.

"h eltmg‘rg gszrygﬁq%p%ﬁ %lc}?clylallsu g g’atggatetdhparhgﬁy saturated or unsaturated,

monocyclic carbon ring that contains 3, 4 or 5 atoms; wherein a -CH,- group can optionally
be replaced by a -C(O)-. Suitable values for “3-5-membered carbocyclyl” include
cyclopropyl, cyclobutyl, 1-oxocyclopentyl, cyclopentyl or cyclopentenyl.
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nor phol i no, piperidyl, pyridyl, pyranyl, pyrrolyl,
i sot hiazolyl, indolyl, quinolyl, thienyl,

wao 286iesmedi oxol yl, thiadi azolyl, piperazinyl, PCT/GB2006/001760
thi azolidinyl, pyrrolidinyl, ,thi onorpholino,
pyrrolinyl, honopiperazinyl, “3,5-di oxapi peridi nyl ,
tetrahydropyranyl, i mdazolyl, pyrimdyl, pyrazinyl,
py (Thgegim{Cn.n'| @dKamargun” usedrelohy bpgs @ pefik, referpioranycgeyp having
: %8 oIone 10 2-pyrrolidone, 4-thiazolidone,

m %9F? RaORSoxi de and qui nol i ne- N-oxi de. Furt her

examg 8Sn B(S];ﬂlonﬁlw siptiRieda e t0kithdterd®fsRtructures, or molecules that
“heterocyclyl" are notphol i no, plpera2|nyl and

are B&hsfflmt@doﬁndy Oselthﬁt(ﬁfféHOtégb%E‘{lte@f the invention a
h @ | »
LRI ) BBy AL P B

inclafl® ﬁmedifox\pobarbhnﬁl mb@&ﬁﬁcaﬁ@yhbﬂmy&rb&m en ahd edutoxycarbonyl.
nitrogen, sul phur or it _may, unless otherw se
Exagyples ; ‘Carsalkexye Antln €r4 qxe/oﬁeﬁﬂhqxaik@athow, ethgxy pyd propoxy.

Exaﬂ{ éérbfﬁ‘@n éll%)lr%i;tﬂ o ¥ndifdd @R{ ?@%91&3}’10 ar gf Ho am{;th&%/lmmo,

phur af e optiona ox! di se rmt
ettheyMIMasd pﬁopbxyﬁnme rﬂ)@ﬂ@ded‘cﬁ’t“&@aﬂkmwyldmme” mclude formamido,

ace Bt Gl be PRHg Bt P IRy 05 C uoaliy TS BHETeT i o dgclude
Ci. Jaﬁ@%lﬁh@%lahﬁfﬁyhﬁloc ?ﬁlﬁof fn@iHylsﬁlﬂﬁrﬁ@ eerﬂhymbmynr nfééyl and

ess ot herw se ‘specif

ethsdarlblmnyb rExmrmiezsgvé Cearlkylik@dinc e msthylthio zmdzeihgﬂmm gixamples of

“Cy §Qi?ﬁﬁ81}ph81§?%¢1nﬁlﬁg fndl r%cpel n%%tﬁ%lsgb%}lgny(l)%g}% 8a gl@&hsﬂ@ﬁgnylammo
Exaizhyﬂe@ e sdkamgleaciade Cs. wlkaiblyf; pY@lioi8s and adddd. Ex@hpies of
wrr 3= 5-meNber ed heterocyclyl are p rrol roI|nyI

N-{ (- g By bpgpimo” tipgludeomeihy baming a%ﬁw ?@s@@@é@@ fyl " is

“N, - (Eafégf{@f)ﬁﬂnnd&%%lh&é hlyNStﬁét 18, Q- @ﬁ%i)%éﬁﬁoeﬂld rono

carbon ring 't at contarns

evblyé{i\émntlalanﬁhﬁ. E)g:rrqﬂlqzs dfé‘ﬁlg@qjkergfﬁaﬁrbwlfgé albfbhmi: E-qbrdppnﬁl Examples

of ‘o iR arethgyb onon i SR TarR| Byerefs i ng

“N—?@Pstaﬁdyl‘)blﬁl?h@m@}f ” 31% mﬁ@&yl)&bﬁe@mﬁ aH@NUféﬁlyflﬁﬁlphamoyl Examples of

carpbocyc

“N-{C Q@u@y)@sm?caﬁg %Nfﬂfmﬂ?ho{lﬁ%h@mg%ﬁmﬁe nyl,
N B DR S R a(i%wmgﬁ“aéy%ﬁ%’ﬁ%f& ed

N-(Casdipa)atbamoyi, %&hﬁ&hﬂfo@&t@@nyl@ﬁﬂPetl@rﬂdrhﬁnﬁ@drbﬁrﬁ}ﬂ Sika@iples of
. Unsatur at ed, 30 r,rpnoNycI ic carbon ri t hat contai ns
N Y- Gy Bocaibamey L e NV -AC el iipearbarunid, dimethsamisagarbny! and
c(O Sui t abl e val ues for
lnemgkggﬁgﬁéggg@yagrbocyclyI i nclude cycl opropyl,
cycﬂﬁﬁunyhfnimnxnmmtkmnﬁnﬁmk cycl opentyl or
cyclo e WO 20 6/ 123113 PCT/ @2006/ 001760. -27
Y A RBHIS Barinadontigaly pecepiable g s CoDENE Whaee veatongs, fo

exaﬁ{ Té‘ 'aﬁ a01694d@ftﬁ)ntsglt 30y c%?b‘tﬁhcﬂﬁvché‘ﬁwehﬁbrf \th@h ‘@Mﬁ?&enﬂy basic, for
The term "optionally substituted" refers

exampﬂeh en agldemﬂpsl,omk orathy fcafszxamplenmi moges ermgamaacad for example

hyd%ockfl?gr (‘:13' %br%%c tsh ?p%%ntc hp tosp oric, 8‘}ﬂusolflc?a%tetllé %Etl‘lg or maleic acid. In

addition a suitable pharmaceutically acceptable salt of a compound of the invention which is

sufficiently acidic is an alkali metal salt, for example a sodium or potassium salt, an alkaline

earth metal salt, for example a calcium or magnesium salt, an ammonium salt or a salt with an

organic base which affords a physiologically-acceptable cation, for example a salt with
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5 An exanple of "C | -6al kanoyl oxy" is acetoxy.
Exanpl es of "C 1 6al koxycarbonyl" i ncl ude
wGRoskahkkiazycar bonyl , net hoxycar bonyl, et hoxycaprooaa2006/001760
n- and t-buoxycarbonyl. Exapgples of "Cl_6al koxy"
i ncl ude Cl1_4al koxy, Cl 3al koxy; nethoxy, et hoxy and
propoxy. Exanples of "C 1_6al koxyi m no" incl ude
meﬂ@iammekdlmrthyﬂmne Gtin@ykomye npiperiding taplolivieru,

N D KON X A —

acce@fh@ldgiaﬁﬂif Q%lr%ﬁhﬁtpof th ﬁ{%hﬁ%soféam@a]aﬁ?blé}éhl%()@@selected from any
wherein a is to 2" include kyl sul phonyl,

one ppthimyHxamiples, létah:ylt formsd with myatcsqh sededted from: benzoic acid, 2-

(bengéélry%lalm)gﬁe %11;1, ﬂg—s’eﬁ?&g 8}%‘1 %l %u{‘%pagp%e}ch%, maﬁ?ng acﬁ mandahc

amd!iwlliﬂ{aﬁwqf 5- dlsGIfcnﬁa lakivl| Wsph&[d/éo@dnsﬁéblmb REidUs8furic acid or
met hyl sul phonyl ani no and et hyl sul Eatsul phonyl am no.

undqes Hirpiaig agel. mope gapachieprlt is ahehqs;a cinapothaispect the saltis a

sulpﬁ%_g.?[é%n%lgt %]eﬁygc‘rfnﬁ{negaltﬁ% ﬁﬁ'gélgt% ?{1 ftéther aspect &he salt is a maleate.

et titydhanidrie. nofsdaind ths cmflpourﬁsls Nkalilﬁéd ﬁﬁhisylh\)eiﬁlﬂhlafe capable of existing

cl ude di - N-net hyl am N-ethl)am
REEG oo RETAR SHUH it o) Ttk AR ACGRPagas nerd Heasty eyl possible
resoﬁé.rﬁ)élstru@th{e)él foRBhndplP Bﬁn@@di‘ﬂome@( ﬁ%{e?e?nso olors, and eometrfc isomers
are et hynyl, 1-propynyl 2- propynyl .
and @t reguof)grms pE (hetoBabiuyds)of lﬂlhqafmamuytl (I) are

Dsﬁl_t% Eﬁlzj l&&@eﬁ{o %}4 shﬁgiﬁr%%get h Iu)na f tli]la rfot)fmila Fl'} RS leXeISSt in
solvbieNaQ ielTR Ritbol eeiePRAAB ¥hichdddfor example, hydrated forms. It is to be
N- (et hyl ) - N—(ethyl)sulphannyl Exanples of "N (C
understeaqi It fhedpvration encourrasses el suchy solkaied Eumsany| |
g@tl;%l @m nocar bonyl and et hyl am nocar bonyl . Exarrpl es
—N- (Cl_6al kyl ) 2car banmoyl " are NN-(C
1 @rﬁmahblf@f&hbpfmgﬁt ,1n\®:nti'61ﬁ el deiadodEseed)draldn @arenteral, buccal,
met hyl am nocay bany 5 "RT means room
Vaglf%'ﬂtf@rai glatioq, gﬁ}l{fﬁlﬁP@» ﬁ%fﬁélééuwre@wwaly@ Epcatangously,

topiSlyl iftfanfaQPNRE eafl‘? GntrAUERERAY ik ave&gﬁsl ?&HPél

an-aci d-additio a conpound o nt|o
lntraﬂmcaﬂy,l intrangfefoi weamclularllymd dy ihjectioretmtbk gointan

[ d|t|o aIt [ e,. an i nor gani
or g e B ket Ry B RB o ot B discase, age
and Wéigﬂﬁ oF the paffA 2RK Ottief factdi ﬁbﬂﬁi&ll‘?%ﬁhﬂ@red 64 kiKd fiteflling physician,
mal eic acid. In 30 addition a suitabl

whep Hgicrmineng the andiyidaelgegimeplaad dasage é«rveéas:tbnmwh@pm@pmeh@for a

' which is sufficiently acidic is an al kali
paﬂkﬂtﬁﬁg q’llE , for exanple a sodiumor potassiumsalt, an

al kel ¢ietiveamnbimtriEaabonpdliid of 1BE pessaiiiheentios #1Gise i lerapy of
magnesi um sal t,,. an anmonium salt or a salt with an
CanGSF LA ANQg auffipicatio sy mpiquaatically relieve in a warm-blooded animal,

o B SRS 10 st o e

in pmﬂwwmhmymptodns wf timceathienisk of gemmg h\;dram ne,

r|d|ne hoI|n or tI‘IS§ droxy ng%tmne

r p{ﬁp@]ﬂ%g p %@%etutlg@ COFPORIHOBRS, rp@rf e gorappynglp pLthis invention,
inerfJ Bﬁﬁtﬂ?&%@&ldaﬁ? bédéptable carriers can be either solid or liquid. Solid form
preparations include powders, tablets, dispersible granules, capsules, cachets, and

suppositories.



10

15

20

25

30

acceptabl e salt of a conpound of the inventions,
particularly a conmpound selected fromany one of the
waxaeospken3 is a salt fonned with an acid sel ecrPet/dB20061001760
benzoic acid, 2 5 (benzoylan#ﬂo)acetic aci d,
1, 2- et hane dISU|f0nIC acid maric acid, maleic acid,
nandallc aci d, napht hal ene- 1, 5- dlsulfonlc acid,
phdsmhldrqach:am be gnﬁcm mbres sabstehceswhichmay e apt o3 diluents, flavoring
| n,.one as
egenf SERUTES o RuweRupR Be R ESasty S GBlet alsfdhnaing asents it
can 4160 Be fn%ﬁd&@éul@t htefifle salt is a fumarate. In a
further aspect the salt is a maleate. It should be
nofleHOWHRIS, the, eareéws auely dvisiedselid, vhied i 1§ ip ppERrowith the finely
p t f . .
d1v1(?e?1ragg¥/§ F(gtglp oen '? I{;] 'Elc%lett?l1 ghéc%th'% ﬁ{)}xg\égﬁ%’c %g]i t]rf]le carrier having
the neoedstdebiadihg pageities én smﬁsrerxﬁnmﬁusmg am:itmhqmteﬂ it the shape and size
exanpl e optical isonmers, diastereoisonmers and
desi onetrlc isoners and all tautoneric forns of the
gfégéréﬁ)% ?]Lgﬁ?gSl{ g?ihﬁ%%té%rg uAn I g& ﬁafeﬂir%gv%gsrdr%g as a {ms(ture of fatty
acld@yceeﬁessandl qocosblht\musﬁirsamehai dndatbe actsx@l mgﬁeéiénf 5] rdrﬂpe1 sed therein
for. e drated forns. is to

h
j{s?ﬁ gﬁq@? O%m’tl%;ﬁtﬁ eﬁ\;lémogslﬁaogﬁ 85%@ él%end:rquregl}gw convenlent

size@ BloY! £ 1068 to &Yl Akl 3lie@Rs Conpounds of the present
i nvention nmay be adm nistered orally, parenteral,

budeitkble comiginiarlude é@g@ﬁsmm adrhpreate.ohagnesig feazate.dale, lactose,
suga?ublc'tnplg(l%J xkru}/ s{ar&nt 'Ergg%é?i 1%r {h&l ceﬁfflﬁ) s%%e%]ﬁ}%l %él)ébxymethyl cellulose, a

aperito

low-nind1tiggd W@k&!bb@éblmerldmﬁrtﬂé/ﬁlﬁwusl y, epidural | y, 20
|ntrathecally, i ntracerebroventricularly an
i njSeBe Arihe eRrapQuRds phithe presentiavention ges cappple @é &gmn&;wlts with

Varl&likema%ld{'xﬁ Al o ?%amd&lc?&sr H'bg% aﬁlﬁ‘ Sucifqs EuteYal%f vg%tﬁglrthe scope of this

di se age pat1ent an
invehtion.d2xampdesnishigh mdlsdcﬁ‘&mreshlﬂs yndhhrka aetatm) ddipgte, ascorbate, benzoate,

ben%ggss%%lggtg ebpéﬁ];ggatgigﬁeuifg{%@gratég Ie&p%lgﬁ%)%%ed gz?rgl?hoa&ilgggte choline,

mtrd?@rcS'bl%Hé)@‘l sﬁlﬁﬂmﬁ@tdletgyﬁeﬂ'&ilﬁﬁﬁlg CdthatR s BHaR flﬁrflarﬁte glutamate,
onpound "of present invention for use in therapy

glyq@fate cbam@%ﬂfates 2éwdmm@thylsshﬁ¢ﬁaut¢; iheptaneate, dexgnosteabydrachlgride,

eve 4N, a | oode n' I rticularly.a
hydfe B B ol RE TRk PO TR, 1iBke. cp e hEt BT Bagepjfonat.
megdimite2-ahphtbdledcQulf G Bitratd) oﬂ@lhteepmoafte {fRraviaR phghyBietate,
cancer_ the risk of getting warse. For preparing

phogthatentlipbosnhate Pl@tﬂ% dévalaty rﬁonlpwatqven% FREYIHES S@ﬁra&% jsyccinate,
sulférﬂé(t@ nﬂlﬁﬂﬂa’te 3Sb I ei até) q@%‘yl'f%g @r"{o:h? & %fo%g%?, ﬁgﬁﬁégﬁ %%:etate, and

carriers can er 'so
undgraapate aBase rsslts includel emprondlen salisi dkbleireial dilspacls hsbsi;oehum lithium

ranul es, | es, cachets, and uppositorjes.
and GBS e CasgURFebE TS _e‘ucrh s ARG, Gl it Megiesium
salt? %aIWnﬁ’ Br%'éﬁfc%a%é%tz@ﬁ’scﬁcyé’l@h&plaﬁﬁﬁe &l18ONaRLth@ASp-glucamine, and

| uents ['avori ng

salts w1th amino acids such as arginine, lysine, ornithine, and so forth. Also, basic
nitrogen-containing groups may be quaternized with such agents as: lower alkyl halides, such
as methyl, ethyl, propyl, and butyl halides; dialkyl sulfates like dimethyl, diethyl, dibutyl;
diamy]l sulfates; long chain halides such as decyl, lauryl, myristyl and stearyl halides; aralkyl
halides like benzy! bromide and others. Non-toxic physiologically-acceptable salts are

preferred, although other salts are also useful, such as in isolating or purifying the product.
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agents, solubilizers, lubricants, suspending agents,

bi nders, or tablet disintegrating agents; it can also
woeo@n2ensapsul ati ng naterial I n powders, thePCaGB2606/001760

is a finely divided solid, jch is in a mxture with

the finely 5 divided actlv onponent. In tablets,

the active conponent is mxed with the carrier having

t hdhaealésway be firmeil by conogtionaleseans, ssioh aaby eeacting the free base

B RS B SRR S5 SRS e B o g

medi@Mi®hichABe ¥294s SMSMbRS oRind 01+ s@dh dsatdty, W%QihCis removed in
gl ycerides and cocoa butter is first nelted and the

vacigeqr byelreere dodngen by exchipregieg hednidne of pm exigingsalt fTDD gnother anion on
|rr|n The nol ten honobgeneous m xture is
a st %@@Anoﬁxrcglénge 1to gconvenl ent sized nolds and allowed to

coQh oated t@el aiohypouldiof tlelferngdla (¥) @k & phiehdddetidafg ReSptible salt
car bonat e, etl]gneswmstearate talc, | actose, sugar
1

therpridpy the thrsgneufip reatment (inclpding aeephy etieiesyend off mmag«ﬂ;s including
hun@dli g‘g‘é?{l&ﬁl&%ﬂﬁgﬁw}? ifiG Jko%ﬁlig wifh star &d@a&ﬁxg&uﬂ@ﬁi anactlce asa

cocdoa Sore 0 e compounds
phnﬂm%h@mpmammMWOHwentlon are capabl e of fornlng salts

h riou |nor nd or gani c_aci %ld bases
élgl%l oRig cgllng & eSS H’é(e%%’p ed? afrﬁiu‘seutwal composition
of t}hE‘ Mﬁ@ﬁﬁ&ﬁmaﬁl@@@bﬁﬁm" f)r Wa&ﬁﬁlﬁt&&g (Sith @RarRBLIF or sequentially)
i nclude acetate, adi pate, ascorbate, benzoat e,
witth ene enaste framaselogical agerinat wludbingudatiag ene blﬂlnyrﬂails:ase conditions
referrecithlﬁr at e, canphorsul fonate, choline, citrate,
é‘?&}l sul famat e, di et hyl enedi am ne,

et Maresw Eomgdsaionf ib iMERIed to BclideARS RrmaRitigh YE HeatcBve component
hem sul fate, 2- hydroﬁi t hyl sul f onat e, hept anoat e,

or a%ﬁ%ﬁ?@allﬁ;ﬁw&hl% th a pharmepewivrtie acdepiablsi catictelor example

s YR BB BRI B PR oL 838 e e iy o

tablets taaptides, aqttadoaﬁ ey, oipasadaias, Siﬁpﬁisicﬁqé,tﬁlaulsibﬁméf@ﬁst @h&nents gels,
hosphat e, ho ate, .pjcrate, piva r opi opat e,

nasg) §Paat: éupg%}t? §fi€ly diyigd spders otsronaicor nebueErRY taalation,

and gf('yij ﬁa?é’ﬂtérﬁf e (ﬁl‘éiﬁdﬁ{g)emtrﬁ@ern‘bﬁ@ﬁﬁrarﬁ&%ﬁﬂaﬁ&ﬁnﬁl 1ong sterile aqueous or

(p-tol uenesul f onat trifl doroacetate
oily snhitionnoatuspenBage os stetile emmddiomte anmoni um sal t s, aI kal i

nmetal .galts suc and potassi .

c et Jores poEctihe o iV Shrplons B0 iR, Sterile water
or v@&drGropl @1 RY REIStNS ofIA Adtive T Suﬂﬂstrﬁa}DBcQﬁEhﬁorfééﬁﬁﬁn

such as dicycl ohexyl am ne salts, %I ucam ne,

examplg of digpidproparatiangisnidatie f@@a@u@malaénnmgﬁrwqme iqujds¢qrepositions can
also%re%{rﬁlﬁlgéd 1I?F<ﬁu§(9n {noaéﬁlgwsg ?ﬁthykf@ﬁ% q%\é%ol solutlgn %\{eﬂus solutions for

gen-con erntz

0ra1$dﬁii]111@t@£ﬂﬁ1&:aﬁ$)b pk@amd B diséolxliﬁé tlﬁ%tﬁtwé&tﬁﬂpon%ﬁt 1@Swater and adding
.. met hyl B : ﬁd butyl halides; dialKky
suitaly plpisaty @rmgr?&:ﬁtﬂ sta h@@fwnd thislesning agenta.aaéyslred Aqueous

s F ol G50 1B o) S5 S he e deq Bt omponent in
watézrengcyherbvldml dEcmdna:teﬂnairSBch Maretdrekdynthetic gums, resins, methyl
si ol.ogi cal | y-acceptable salts are referre
cel R SRRl BRSERURRLS, 38 S uhrer B oS Ehown o the
phambéﬁdamﬁ)rﬁfule{ﬁéhlawl ng the product. WO 2006/ 123113
PCT/ GB2006/ 001760

The pharmaceutical compositions can be in unit dosage form. In such form, the
composition is divided into unit doses containing appropriate quantities of the active

component. The unit dosage form can be a packaged preparation, the package containing
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-30 The salts may be fornmed by conventional neans,
such as by reacting the free base formof the product
woi2ods/1a8l|30r nore equi val ents of the appropri aPeTaEE2006/001760
in a solvent or mediumin which the salt is
i nsoluble, or in a solvent sdth as water, which is
renmoved in vacuo or by freeze drying or by exchangi ng
disctetteqeanitiiesoftthe prepenetions, figr exairple, pacl@tedttaidctsmpsxdesg andpowders in

il b EH SRR S 5 i e Tt et sl ot can
be tﬁ&wéﬁﬁkeemﬁ%ér ofhﬁﬁsﬁ@ésef;su'ckég%ﬁ fhihgy, apeutic treat ment

(i ncludi ng prophyldctic treatnent) of mammal s
__gl_hmaugmng humans, it is normally fornulated in

rdapce w hsta armacetlc ract C
haiabiened Bl A g PRI TR bk afRle BRI gy Brmay
1nvdlﬁmi)@ bddsor0fo thé €ordp &AM tlh&i‘ﬁ@éﬁtidﬁﬂcorivbﬁtlmaﬁtﬁg@@tdrIr@cﬁbtherapy or

conposition _of this invention may al so contaln, or

cheethgenpy npushehemothsrapy mayhaeiyds gnoer Berg el thg Rllpyyng categorles of
anu%ﬁlla r QR Or nore phar macol ogi cal agents of value in

treat one or nore disease conditions referred to
(i) heragtiproliTdrativetantineapipisidrugsrand s ombiratidegthtrof, s lusdiein medical

onc%lggy,];.g;glgu' %Q%T@go%&;égg{%gxér\gggcg%%ﬁm bop?atm cyclophospharmde

nm&%é\rrﬁ@s@ﬁatm @aélxn %ﬁfo@ﬁh&?&ﬁ bﬁﬁ{l Hafland %ﬁfos%magl snmﬁaab%mes (for

ention ma formul at ed ans known in‘the art
exainpteantifdattosuchab ﬂubmpysnacﬂrpbsal,lke H-bomugcileag mgaés raltitrexed,

T T T T —"

antlfrh@%hﬁesdﬂéé' AP ONTISIESmPEin AR5 i Gin AdauRemytinS&fifibicd, idarubicin,
i nhal ati on, and for parenteral use (including

MitomAY ¢ianke HBTiROm ey ansyBEiuagy ciy; animitiie apenss gpr pxample vinca
alka"il&HF ke Vﬁ’lgnﬁ%e o%hglragtﬂleu{l nﬁ@ﬁneo{nds\}iﬁ&%ﬁ) + %ﬁi tQ}Eqﬁ{ ﬁl@ 1.Ja§ol and
enul stons. "Liqui or m’ conposi t'i ons € SO

taxceBRend itapoisoniae ehibisdre (for eGinetle kpipvadhyllowkins like etopos1de and
wat er - propyl ene gl ycol sol utjons of the active
tenipegigk, dHEaCT Ry IOBRCRETANASREWIEeHM: exanpl e of i qui d

(i) Elr gdl}l;’f’t;ds@a&fc% ents %&%laﬁtlg&'&ogggsqgﬁ%?ﬁ d[Q?nH %énr #rkQlFene,

ositions can | at e
ralogifend, idooloxifenaqué mgbxpfs:hy)ebbgtﬂogmerag,bptondowm taguladms (for example

SR Bt g B b s
ace@Ry, BIRENGtaphisARIr ¢ FHOH QEAMES (fok bRMAIE B8s@da Iduprorelin and
stabilizers, and thickening (%ents as desired. Aqueous

busguqbp)a mdigssiegdnsi(foy ﬁaﬁmnlgenmﬁtr acefaied apymafpsspishibitary (farexample
d act] t t pget h
os iy ebBie Vil SRR de i i e P RGeFBtase suohas

finddteh®e: resins, nethyl cellulose, sodium carboxynet hyl
cel T ul ose, and ot her suspendi ng agents known to the 30
(lll)phaﬁtgmtse’ihwlt’@llllbﬂfdlﬂmﬁf@@ﬂ dRvagion. (fcfm@arpnlamﬁ@l&m)t@mme inhibitors

11ke og%%#&gg | %iﬁorlg) §f okyn&gedp g%ﬁ n%g%lf e?crtl a Soé gecggt%[] fun%ﬁgﬁ

(iv)ap plhﬁiblitbﬁtﬁ gisiattthétbeBmofiod, ier éxaipleesuch inhibitors 1nclude growth factor
antibodies, growth factor receptor antibodies (for example the anti-erbb2 antibody
trastuzumab [Herceptin™] and the anti-erbbl antibody cetuximab [C225]) , farnesyl
transferase inhibitors, tyrosine kinase inhibitors and serine/threonine kinase inhibitors, for
example inhibitors of the epidermal growth factor family (for example EGFR family tyrosine

kinase inhibitors such as
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conmponent. The unit dosage form can be a packaged

preparation, the package containing WO 2006/ 123113
WwOCHI«EB2A66/ 001760 -31 di screte quantities of PC&B2006/001760

preparations, for exanple, packeted tablets, capsules,

and powders in vials or anpdl-es. The unit dosage

formcan al so be a capsule, cachet, or tablet itself,

N-(B+chldro-daftuorbgheh - 7agpthoRy-64B andilipﬁblet{op@épo&mquazblﬁlﬁﬁ%mme
anti - cancer

Conbi nati ons he
(ecR B bE A2 5301 Refack ey Gihen . b ey elson ggnazolin-d-amine
(eﬂgm[)a@gl 844 involve, in addition to the conpound
the | nvgntl on, conventional surgery or radiotherapy

6- a@‘ylarruﬁ@-@f I(q?i’-id'rlalpjy4 ﬂﬁcmbhﬂiyda)-‘r‘b{McﬂphblnﬂpldpDEj')qdiﬁaamm—@amine (CI
re of t oW cate oreso | -t ymour
103 efﬂ‘§xaIPP§ Lﬁ‘“ﬁfﬁ of theataie o doried Fewh ‘fté%tpr Eana}yl@@ famhexample
inhibRBHRI Fahd BpatdcPRIBth B&or'Seslly.n medi cal 10 oncol ogy,
such as al kyl ating agents (for exanple cis-platin,

Mec ar%@lpn%lpgfmlc agentsoublo spthand Whl,Ch inhibit dypesffaetssifamsiular endothelial

o) PSR LI LD HABIBRERS, BB SRy

bevhéid@hep A vaRisiMesngoBdPsich Ue biRide aistlos@g ThRegkidhal Patent
raltitrexed nmet hot r exat e 0si ne ar abi nosi de and

Applations, o222 0 P %’on%ﬁztwg%ﬁ?&%(aﬁ@ W@ 08 HgHSH) and
congﬁ,lﬁ{i?@}i%b dihdtGn QUL LAY fi*o? xall }ﬁg 'ﬂ‘flngn{]deb 1nh1bﬁtorsl%f integrin

oxor ubl ci' n, daunonyci n, eplru

avpB fuaatyen ahd&ngdaatatm)jowm n and mthranycin);
antimtotic agents (for exanple vinca alkaloids |ike

(Vilyi ritass e dranagineragenis sheheas Gombrstastaéinifdand qeomenndsdisclosed in
Inte?ﬁ%ohmtéiﬁ Agp tﬁdl:ogé A0 @bele%@’%gbeéq%sz@”%o 00/41669, WO

t opol somer as tors (To
01/mzppmayfonmmmw0 0Xe8xBoposi de and teniposi de,
an and canpt qt heci

iy ARG hesBit B eneblRhaRTYBE recehied (@ e tsesiypiied sbove,

such 88IR(K1803, dnQBILS SliRenst0 ral oxifene, drol oxifene and
|odoxyfene) oestrogen receptor down regul ators (for

(viiBx sgepk dherdpyl appstachas; )n,cluailttg fan dxagele spprbaches x(amplaEe aberrant genes

s AT e AL AT 1. LU 05800 SXPTRLELONE e ey g

theraAappeo A0 RGN hMoéeﬁlm{ngfﬁJ)dlﬁb @ehindXe SBYRidiAd kinase or a bacterial
progest ogens (for exanple megestrol acetate),

mtr‘alieéh"é%s&se@ZY He P epreachespio inseangs natientgolaramse tood@h@therapy or

and i nhi bitors of
radlg %E:@é%ée/&gﬁ%ﬁjugs&% rﬁéﬁggefeh? fag%(j (iii) agents
(ix)whi 1trhmurra)|thdmpy approaehese lcluding/fas exdinglé ek-vevadhidl if-vivo approaches to
rotei nase inhibitors |jke marinastat

an
mch?ﬁ?.t{i unegenigity of Raeat BimUricRlby srchstrapsiestion il gytokines such

R e

appenachdsdd |de@paangowtl]~arfe@t, appmaﬂmpusmg mahstbadd asm(ifieocells such as
30 trastuzunmab

e.the 2 anti
Cytﬁqﬁ%%n@%fﬁﬁﬁc Gfmaen uitpachn ing G tPIBeFapYpeicd frpur cell lines
and[aﬁﬁl%'él‘ﬁes,usfngraﬁﬁfi&ibtypw antibodies; and

(x)  other treatment regimes including: dexamethasone, proteasome inhibitors (including
bortezomib), isotretinoin (13-cis retinoic acid), thalidomide, revemid, Rituxamab, ALIMTA,
Cephalon’s kinase inhibitors CEP-701 and CEP-2563, anti-Trk or anti-NGF monoclonal
antibodies, targeted radiation therapy with 131I-metaiodobenzylguanidine (131I-MIBG), anti-
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transferase inhibitors, tyrosine kinase inhibitors and
serine/threonine kinase inhibitors, for exanple
wonbichizsass of the epidermal growth factor fanmPCy/dE2006/001760
exanpl e EGFR fam |y tyrosine__ kinase inhibitors such
as WD 2006/ 123113 PCT/ GB200B#D01760 -32 - -(3
-chl oro-4-fl uorophenyl) - 7- nmet hoxy-6- (3
G(D2ymopdabiah aptitoplyxhdrepy with ok withdutagramadocyierefactdphage colony-

. D1839), .
Stlmﬁ-%‘flgg gﬂ“?ﬁh‘?%‘ﬁé@ f9llogving FReAhGaPY o x v et hoxy) qui nazol i n
- 4sad E&ioiﬁ?ﬁéé@&%ﬂti Bay $&AchicdAd baRFhyRfakd dilnathstdubtstduential or
-chl oro-4-fl uorophenyl)-7-(3
separai deiag ditbp ishoidyglgampanets of the sieptneent. Guch somb@align products

or,exanple inhi,bitors.of the platelet-deriyv h oy
e Fp &SP SLE 15 R AR R BB s Whedot, withn
the dtRRAS 1@BYd @B Kerdiabdfore dndhd yther phardiddutioglyo@eivt agent within
. agents such as those which inhibit the effects of
its apprevesd dasagmuidedel ial growh factor, (for exanple the
S ngggfs-vascul ar endothelial cell growh factor antibody
ci zumab [ Avasti nTM, conpounds such as those
di gt esmgourtls] ot phanaideatiedllyRat@nibld Saliphdreciadf thia prddént invention
97/ 22593&7% 97/ 30035, 97/ 32856ﬁ3]gﬂ (X\D %S/ 13354) . .
can B BrePRIS b ABROEHATWANS MET§RosHe onfekiHgs s ihg aptso préanic synthesis.

The ?Eﬁ& Ris! &Wrﬂ&euﬁ%iy@c&éﬂt@ol@Eal"csriﬁ@r%it Bf t1R\pke3Bnt invention can be

nct1ron and angiostatin); (vi) vascul ar darmagi n
synthepagedaismgahe asthodstesstibed below, tagethedwish spsbefesmethods known in the
i sclosed in nternati onal Patent |ications,WO .. .
art e b SRETets SHBEDS e P g ae AP e BE e sisd in the
art. S2d0A4B4dAReluME) L AREDE Binitel td, theBideSRIbea bElo@r ARl @ferences cited

for exanple those which are directed to the targets
herejin aye digrekly dnerporaigd in theirjegtistyBpsfergacant i - r as

?gtr’lihé?(lg%n%cg i)'ohhés gﬁggar{nggé'uﬁg%ﬂgg’g&éﬁr%lg %%lits t'h@t%l)f' %T ggsc glvention

pproac ore aberrant genes
maydse Absiédtingdhs redctiaheandatathribiRed HeauribBREARIn. BRERRctions are

ene-di rected enzyne pro-dru 0 thera appr oaches,
perfétgpafﬁi nsobies @pwﬁéteég thegesss imagidals %’%%w%‘i’ fd ate sutable for

the %ﬁtﬁﬁﬁﬁaﬁfm@be@ﬁ?&ﬁé&&i. AlSY, 1] RESEUSE,BOR o?ﬁéysgﬁ’[h@@gmethods described

appr oaches to 1ncrease patient tolerance t
belowh étnis tdves aplersbood thai 2t propaeseyl reastihn asnditibns, indhudgng choice of solvent,

resi stance gene. therapy; (i ] ot hera
reecifp PRAERAG e AT TIERG R itasPe A b SR vk
proRBRHe8 278 E8oskR to bdhe @BAELbMEstATIAHRY et Sdakho® fwiiéd 4RI be readily
tunmour cells, such as transfection with cytokines such

recozBizgd by gne skilled inthe artj Hisswidersigad by ene skilled in the art of organic
[ I - h [ on e j
sy 55 RG0S5 Ao bR L A0 G mysc e

appr oac roacnes usi ng

conipa@bls fudt the réagemts and Blatiors iebpaasd. Stivh addtri@ionk &bE ealistichents,
dendritic cells, approaches,_using, cytokine-transfected, .
whiely g sprpatible withahe repgiomepndizanse il srgdibnanparet i g skilled in

the Qt@ﬁh(p et Bsie Irféﬂg)ds must then be used.
Examples

The invention will now be further described with reference to the following illustrative
examples in which, unless stated otherwise:
6)) temperatures are given in degrees Celsius (°C); operations are carried out at room

temperature or ambient temperature, that is, in a range of 18-25 °C;
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(x) other treatnment regines including: dexanethasone,
prot easone i nhibitors (including 30 bortezom b),

woO2odsiesiidoi n (13-cis retinoic acid), thalidonmPd®GB2006/001760

revem d, Rituxamab, ALI MIA, phal on' s ki nase

i nhibitors CEP-701 and CEP-25%3, anti-Trk or anti-NG-

nonocl onal anti bodies, targeted radiation therapy
Wi h o8zablc-svhttmine sebeddsd gea anlgidnesd@hbsiMnBGjfateaentaporation of
WO 2006/ 1231i13 CT/ G3B2006/ 001760  -33 G%DZ m)dngcl ona(f

antib 8B%?n{°hsé’ VgBEwW PHTIE 0% YSHS A rotary evaporator under reduced pressure
gr anukDs Y13 HRE ) RBGELAR keratiie Jpab 60 act act or

GM CSF) foll owing chenot herapy. Such conjoint

igat whiemategyamiy medis dlask clypmaipgraphy oneilidarpel; tthindayes |

| al dosi f t.he individual
componsie AT IR A2k MR IR br oouct s

Bivenpliyerehs, 186 G0@YE 8Ereabtidndivas ifSIVERd BNTLOor liquid
pharmaceutically acceptable salts thereof, within the
dos ag&hroaiReraBydpasssgeditsemddCAMS) andireapdortimey are given for
phar ”ﬂﬁ%ﬂ%{i&ﬂ)@’ active agent within its approved
dosage range. ht hesis The conpounds, or
har mimelprodadtd yavecatgfhetblyepre@hinsiclchemegdietic @ésohlitce (NMR) spectra
present i nvention é%'can be prepared in a nunber of

& skilled in the art of organic

way's Wéﬁl/l I AR
th i . r i . .

e e At PR A Fion Sy R RGeS thoss which oan be

be syhtanedibyatiligesit prpcessalenelohodst; deparatibetwbielrepeated if more

t oget hec{ Wit h s$nt hﬁ,ti ¢ met hods known in the art of

synt h&t4 %{m(l)pv&aﬁ-aéurg em stry, or variations thereon as

PPN e &iRh @i eRYNMIR8gtaSKin the thrinoftde@a vallubs foPusor ARG S protons,

include, but are not Ilimted to, those descri g)ed '

bel owgivan|in pat peraniben rnpgelative todeaimethylsilener@BYS) as an internal

i ncor dy] -hej t f C I

compodd el & EONGIEWDRISGS: ShER- G AU

t(hidl) echemichl dyhits1d lnwenhdiomsuahmyaiggPr epar ed using the

r}g{gcti ons and techni ques descri ped h?r ein. The

(& ct Poentdrlo Wae eVER Ak Holumes e @/ A seMspri ate to

r @R0RNbH iR MboRR&Idnd hivedlhad and are suitable
]E(%f the tra}ls orrratelﬁorrlls %\éi ng §¥§Ogct ed. Also, in the
descri ptDBMA of the synt Ne¥iddsomropydetbyldesos;i bed 20

bel ow, it }s to be unde od t all proposed

reacti onbM)Fridi tions, i nmg}%ﬁﬁﬂﬁ&fr@@%@g sol vent,
reactiontgknosphere, regghhRiBofuedper ature, duration of
the experinment and wor kup Erocedures, are chosen to be
t he condPEMbns st andar ddicblorarhethanegact i on, which

shoul d dily recogniz .one .skilled in the
art . Itblﬁg/f'ﬁlﬁderst ood bg—%gﬁ%ﬂ%l%%n?oé’gnﬁﬁwt he art of

or gani ¢ TsMlhesi s t hat trirh@hflsildthlondd;i ty present on
vari ous ons of the nol ecule nmust be 25 conpatible

orti
with the&%‘é‘gents and r eB¥kacedte; pr oposed. Such
restrictipRg to the subgrhhé%gg%g,- id’é(%l%h are
con ’

conpatible with the reactio rtirons, wll be

(e di Arg@ppaErdaveareanter wkars toedpdrallel { iheltiarebctangynthesizer for
%lrésg&r?zaetd %eac 18950%%112%]1% tfrotn? grr]go%%utufeec%holo gies Limited; New Road,
Hengoed, Mid Glamorgan; United Kingdom, CF82 8AU;

(xii) Where a Biotage cartridge/column is referred to, this means a pre-packed
chromatography cartridge for separation of compounds in a mixture, i.e. a polypropylene

tube containing silica gel, used according to the manufacturers instructions obtained from



10

15

20

25

30

Exanpl es The invention will now be further described

wth reference to the following illustrative 30
weoexarspked3i n whi ch, unl ess stated ot herw se: (PLT/GB2006/001760

tenperatures are given in deg Lees Celsius (O);

operations are carried out at~room tenperature or

anbi ent tenperature, that is, in a ranlg(be of 18-25

RotoesddK 1481 Haripde/ Comrio ferloasBesinesg Ba Jc)hno?ag%nﬂp@d Hertford,
§@|15”7NWSU1‘{Y‘?J eK%r H(?rg QVer anhydr ous magnesi um sul f at e;
evapor a df gr ahi C solvent was carried out using
@nﬁmmlSﬁ(B@ambff%E Eeﬂah@d@ flastechto@atoprpa$ dh 8ilich eﬁmné)’@co

gn;% V\%th a bath tenperature of up to_60 C

N e T M&S%nm%&r&meaw ol ﬂo&arate 30-40
@@lmint hin layer 5 chromatography (TLC) was carried

out on silica gel plates; (iv) in general, the course

of reactions was followed by TLC or |iquid

B chroiat ogr aphy/ mass spectroscopy (LC/ M5) and reaction
bt are given for illustration only; (v) final

(S)-BIBHGLF"- %%éﬁﬁé‘ﬁ%@ﬁa%olpf -OhOVF- UGB R0 RQAEDI C
resonance ecira 10 and/or nass spectra data;
M&M&M&@en for illustration only and are

O BRSPS b RSB b P i d-amine
(Mdﬂ@cmwbzlé Om%enmﬂgt @ 13(5-MasopRitih-PedjetanhinineWVesthod 6; 0.025

NI\/R data is in the formof delta val ues for

. Oﬁﬂﬁ GRS (om0 erP¥OTTgam) ey eated ina seled

tubé'%t 1I '5QE3 fgp ?6'?1 1{1‘ fe | V?Veae : el:‘%ri aoglga gt{cll 3 lﬁcﬁ{é&& {)ge-:%/sslgre 8d the residue

nterna
@Nﬁ@ed by @Blm&}@brh%gta@ﬁy %Eé?{hﬁéj Et(O/Ad +)I :ahegieakhe title compound
ol s have their usual neanin (ix) solvent ratio

as a\mtegﬁohérﬁo Pert %:oﬁﬁfpae NMM:‘}QO @) 2t‘h3r9msi 12.0%p, 1 9.32 (s, 1H),

s YL SR R, 0 D ST B0 PR, i, 9 m 5

(b, I&H—ESt%t(rrahonl,rbMJ(mmH) D@IS(I(dJ LR QB HNAS (mm,OVWDP0.86 (m, 1H), 0.74

(m, ﬁ HS%‘E&] %Lﬁﬁ/ R/gsﬁl)gﬂilg%‘gﬁ;ﬁ ég&/?@*'@f 4et at e:

Example 2
(S)-5-Chloro-N*-(5-cyclopropyl-1H-pyrazol-3-y1)-N° ~(1-(5-fluoropyridin-2-
yDethyDpyrimidine-2.4-diamine

A mixture of 2,5-dichloro-4-(5-cyclopropyl-1H-pyrazole-3-ylamino)pyrimidine
(Method 7; 0.064 g, 0.235 mmol), (S)-1-(5-fluoropyridin-2-yl)ethanamine (Method 6; 0.030
g, 0.214 mmol), and DIEA (0.045 ml, 0.257 mmol) in »-BuOH (2 ml) was heated in a sealed
tube at 175 °C for 20 hours. The solvent was removed under reduced pressure and the residue
was purified by column chromatography (hexane : EtOAc =1 : 1) to give the title compound
as a white solid (0.060 g, 75%). "H NMR (400 MHz) 12.51 and 12.09 (s, 1H), 9.70 and 9.64
(s, 1H), 8.49 (s, 1H), 8.38 (s, 1H), 8.02 and 7.93 (b, 1H), 7.63 (m, 1H), 7.40 (m, 1H), 5.93 and
5.80 (s, 1H), 5.06 (m, 1H), 1.83 (m, 1H), 1.45 (d, J=6.8 Hz, 3H), 0.94 (m, 1H), 0.84 (m, 1H),
0.74 (m, 1H), 0.63 (m, 1H). MS: Calcd.: 373; Found: [M+H]" 374.
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TVSI trinethylsilyl imdazole; (xi) an Argonaut

Endeaver reactor refers to a parallel, nulti-reactor
weynishiesitzer for pressurized reactions avai | abCe/dB2006001760

Argonaut Technol ogi es Li mte?ﬁ6 New Road, 30 Hengoed,

Md @ anorgan; United Kingdomy "CF82 8AU;, (xii) Were a

Bi otage cartridge/colum is referred to, this neans a
_Jmel&éacked chromat ography cartridge for separation of

yl)devﬁﬁhdﬂheJ?ﬂ ﬂlﬁﬁﬁﬁd.lCtl ons obt ai ned from VO

2006/ 123113 PCT/ GB2006/ 001760 -35 Bi ot age UK Ltd.
Har4 styerepid-eh Oﬁb&/r{ét%lomhéélspwm péirflupsepyrimidin-4-amine

(Mé?f?&f CO,E?G C?(t)éi‘b arg‘ﬁ%ég‘sé_ré X #Fgﬁh chr 0 agglf%gleh@héthgd 6;0.116

g, OSﬁ?J8|mmog;edtndEIH& (0.5Zml, C@mimfﬂo@&h (*BuOHE2ma) vas heated in a sealed

tem Redi Sep normal phase flash colum, flowrate
tub%@t 178 *Coforf) hpwrs. Hagaspbyeat was removed under reduced pressure and the residue

o SR oL SBRSRULh pHSSESl ) bl mpoun

as anhitesodidd0.175 g, 62%). "H NMR (400 MHz) 12.47 and 11.98 (s IH) 10.15 and 9.27

. TRu AR diPna SO Ghi7 80 4007 68 3t 111, ke omrihy7 30 (P 1), 576 and
5.64 é) 11]1) (5506 gﬂongpyrss ‘éfnnu?[) Bél' @Aﬁﬁg%‘ e 3@%’96 bggmﬁ}m%l 85 (m, 1H),

074 ﬁnnlr}B),:@:@((m,ﬂﬂ) MésChleér éélﬂEvuads[MrHéHBSBube at 175 C

for 20 hours. The sol vent was renoved under reduced

pressure and the residue was purified by colum
Exdiliplenpt ography (hexane : EtOAc = 1 : 1) to give the

trtlhe conpound 15 as a white solid &)‘.064 81 86% . 1H

-G ropyl-hH-pyiagol-3-s0BN €1 -(S-Hyporopys nfkyl)mhgl)nvrlmldme-
24-i pkd, J= 2.4 Hz, 1H), 800(b 1H) 7.92 (s, | H,

m 1H), 7.41 (in, | H, 5 94 and 5.85 (b, 1H),
5 08 nﬁlmurdb'ljZ 5didorom-(SkéYcloptopkd- I(Pﬂpyr&zcﬂeB }"lﬁmnﬁ)b‘bynmldme
9d5 rrlé;a 0.86 (m 1H), 0.74
(Mf%ﬂlﬁ T4 &di-otf mmpdy 1-(BSlwqeepy lmna?-yh)z@lanammeﬂaﬁff&Oé 40.091 g,
[e18)Y1

0648%1@1%?%@?&%0@ 6%@§>nt m} oY d@hn%ﬁ%ﬁm&%& dealed tube
at 185 ACxbut &hadrs. The solvent was removed under reduced pressure and the residue was

2 5-di chl oro-4- (5-cycl opr opyl - 1H-pyrazo|e 3-yl ani no) py
purfiedibyi GRlumig g}gpm@@gqaph@( e EtDAz351 i Ahisl give the title compound as a

e

(s, TEHDI)38i(s, FH)BOOR 02 7r9|3)(by\H3) neﬁat(enj 169), 7145@@ a9, SLQBEandtS 80 (b,
Nt _was_ renobve

1H},£Z)@§gﬂ?%l9,§l§§£$rg,r]§9d-{?1%é O R e U A 6 8% (m, 1E1), 0.74
(m, 1H), 0.63 (m, 1H). MS: Calcd.: 373; Found: [M+H]" 374.

Example 5
5-Chloro-N*~( 5-cyclopropyl-1H-pyrazol-3-y1)-N?-[1-(5-fluoro-6-methylpyridin-2-
yDethyllpyrimidine-2.4-diamine

A microwave reaction vessel was charged with [1-(5-fluoro-6-methylpyridin-2-
yDethylJamine (Method 13; 159 mg, 1.03 mmol), 2,5-dichloro-4-(5-cyclopropyl-1H-pyrazole-
3-ylamino)pyrimidine (Method 7; 335 mg, 1.24 mmol) and DIEA (0.35 ml, 2.0 mmol).
Anhydrous n-BuOH (1.5 ml) was added, and the tube was sealed and heated in a microwave
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20

25

was purified by colum chromat ography (hexane : Et OAc

=1: 1) togive the title conpound as a white solid
wO0Qo@a0a3g3 75% . 'H NWR (400 MHz) 12.51 and 12P09/GB006/001760

1H), 9.70 and 9.64 (s, | 8.49 (s, I H, 8.38 (s,

1H), 8.02 and 7.93 (b, | H) 37763 (m 1H), 7.40 (m

1H), 5.93 and 30 5.80 (s, 1H), 5.06 (m 1H), 1.83 (m
reactd)at 175 46 ledl,O l:icnﬁs a Helzr;asuklfﬂ)g mixt@4 Wanpaditioned b8wveémEtOAc and

Hzi%&qui PR i it Bl et comtios) cesmgomere washed

with Bne E&@(ﬂﬁl&r@d? chromato%raphy (Rein 50:50 hexaneﬁ EtOAc =0, 25) o afford the
(S)- 5- Fl uor o- N opropyl - 1H pyrazo E

title(@afriound @Epay cmlduﬂesz solyd gldt)myg 28 HH mmomn{zamg)/s 0.65 -

075NN B3R O BB R 476 B a3t 8240ty F. 5 SloHapP- 246 (.
J=2 mglsl{)gzt@m B9 &, (1|1/%t®@§1(s9 1H?,hana 9 7! @ﬁg@@@s 3.5 Hz, 1H),

% % fl uoropyridin-2-y

7.19-1.28 (mngD TH88- ® (n, Halha 8@|(EA1H)ocmdm387mme [Ni¥517) 388.
in n-BuOH (2 mM) was heated in a sealed tube at 175 C
for 40 hours. The solvent was renoved under reduced

Examiglesur e and the residue was purified by colum

SCF romgt ogr aph (hexane a Etcmﬁ 1: 1) to o|ve t he

| -i%_ Vkiz) <12. 47 and 11.98 (s, 1H) 10 15 and .57
(s, | H, 7.89 and 7.81 (s, 1H), 7.65
( mTd a H)speﬂmdﬂoﬂth didloro-N-28-isoproxy H)H-pPraZél-»ntp ri'mﬁl‘ﬂn 4-amine

(Mq_god é}r__gB 59@@% 4{8rﬁ1mf]q)and ég)sg(i &illuogpﬂyndmo’z y]@eélgqanilps (Method 6;
1. 75)&6@ é(g%mjow in 1MRitarfdt(PSmi) SntaindddH A%nictoWabk 132 vas added DIEA

. 85 g;ﬁf)@ﬁ @nmml) (Bhecyial \Mgmnpn}dtedldamp ylneammlre\sa\gel read‘tlbr and the reactmn was
run m i(él()u‘((gf 16% Ry l:l“hed Iscl)'lvent Wa% elzg}}/ rtod dh%nd the re31 ue (rin luted w1th

EtOAc195 &Y. aheséhutid %@W@ﬁ&wkhbﬁ@we@ g |
rlo'r5(n di nej (l\/gt holdn7 o 9,1 1 bt i ?lx 6 Y. TR AGHRY layer was

obtaingdsand| Qyspespielitelipmessy The ﬂh@d]mdn@ W(an/étsh@dechm 9ind@amgymount of
4
oy TR o o ifabdoghollinBeC ST pC L gt wi

gramaurEOAmeawsnglvm tftl%m@ﬁ%@uhwflﬂ -M$dyg @mm? ESENIRR (CDCLs) §
the resid col utm chr omat ogr aphy

| e
3 45 abing. 46 @nity 785 (4§ 6. i (bes.1B, § 40K 1EDrpOUET, §9).4.50 (.
369 H NVR (400 WHz) 12.51 and
1H)“"£'688d%) TH?Qd g(s 1/()H) 8.48 Es, 1I—I),)8. 38 (s,
802 and 7.93 (b, 1H), 7.64 (m 1H), 7.41 (m
1H) 93 and 5.80 (b, 1H), 5.06 (m 1H), 1.83 (m
le7105(o| J=6.8 Hz, 3H), 0.95 (m 1H)., 0.84 (m

1 H)Theofoﬁéwéé cfom_})oﬁﬁas merrg&? éfag@d B'y"ﬁme pM%ed&@ \sfitar 1At of Example

Ex

Found
6 ustngCi anpoeisde pﬁim;dxdlmdc(ﬁyll (i -fluoropyridin-2-yl)ethanamine (Method 6).

Ho+-0—B--1at hul Loyl dipe2

—H—pyaret—a—y—p2 -1 Py
Ex. | Compound - ‘NMR and/or LC/MS SM

7 5-Fluoro-N"-[(18)~1-(5- LC-MS, 376 (M+1); '"H NMR (CDCls) 8 8.55 | Method
fluoropyridin-2-ylethyl}- | (s, 1H), 7.91 (d, 1H), 7.50 (m, 2H), 5.71 (s, 11
N*-(5-isopropoxy-1H- 1H), 5.25 (m, 1H), 4.95 (m, 1H), 1.75 (d, 3H),
pyrazol-3-yl)pyrimidine- | 1.55 (d, 6H)

2,4-diamine
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yl)ethyl | pyrim di ne-2, 4-di am ne 30 A m crowave

reacti on vessel

was charged with

wpeqea281180r 0- 6- net hyl pyri di n-2- yl) et hyl ] am nectids2bwcdo1760

13;

159 nyg,

1.03 mmol),

2, 5-di chl oro-4-(5-cycl opropyl33I H pyrazol e-

3-yl am no) pyrimdi ne

Met hod 7; 335 ng, 1.24 mmpl) and

I Eoeflinh2ubihll

ontpodmdnt , 2.0 mm

&r-(dasopeogokaatred Wi
yjani cs wer e washed

REelgt-3PRYIMREngG-n
d titl
2 %}(%Bﬁ’fH I|\||\/Re( 200]

DNMR aAvdiydr.emasn- BuOH (1.5 )

e _was. . sealed and heated in 3

SM

| LE-WMSTABBAAO 6), OB NMIB. (408 KIHz) 5

01 004 i 07 Rl 4 Bt A
(E} Emﬁnée@(ﬂ# tHe)e7 29(&9' Pﬁji 5558

55@ IH()), Tekémes! H, 6%68 (:n OHZ,'SI) 46 &,

TS B S AL 1

Method
12

’imobﬁ)pﬁxymlﬁpﬁbicﬂr 0

5V dr eV BB R

i ni ne

.15 g,

(S)Ozgsicm&e»%m@
s flgoropidintd-, 6. 01

T L 1y [

5-fl uoropyridin
ézy ANRO)RYIN G4 g
-diol
-1s0
(Met hod 10;
-1-(5-fl uoropyridi
12. 48 nnDI) [

T TG E%%é“ﬁz@%@?‘g
$1.90K), 1B, 264 (SJHJ,HD 47 (&, OH), (7Tdsh,
k 15%%1&4%3 UBUE i 1 e,
d J—16Hz 1H), 5.00 (. 1H),
-1 Sopr opoxy-

ﬂ&z? & i S5 ooy 1+
bt iy XD D, 3148 gy 150, 33260 - 4

31519 023 2. 148, maml(, J&ﬂ¢2Hz 3H),
h-2-yl) et hanami ne (Met hod 6;
1 1 26Kt 560 Ha%HH ) contained in

ma [
mm

an
soll v
W {
bri
an
di
Si |
Coi
tif
8. 1

§ J§j’ 91@%\6&1%&2
1 (§-Aeotopguidine vvas

HSC%Y nC(% or at e

iquj\ggdggr at edw}gzcgjr g/
>§011&mld10)m’;1mldmﬁ4rm
SR oo

| e conpound. LC M5
15 (s, 1H), 7.90 (s

Exampl
9 xample

30

DR ALV ERd LT e BBclpor

IIH?T §47 é6DHF7f62!r(nilQH)0¥'ﬂ§ (mThH)
resi due di |

636 (5 Gt 8 D DALRbd i BIFz.
LB Y GED AT Bl BT A G0 "

A ENA 5 Dfm, IEDORG3 @imgl 1Y), Botm, 1 H),
pur

836 B C s 42 (g v

H%i_fl{f, 6)5(d J“%% (bgeﬁcﬂd@lg@ .

A |

1H],

/5.40 (s, 1H), 5.

4 L Ll Wadl H\Y

158IfM+l)—|) 4 80 (m 1H), 1.60

Example
30

Ut

un}, T oJ o,

\]II}-

=V :’an 7 1(\ ’)l;_'l'lanFnllnuupl_n

conmpounds were prepared by t he procedure simlar to
%@5 6q£1tel§ﬁeﬁmlp%cegufé§l ng an appropriate pyrimdine and
- 5(5 Iugropyrldl n- 2-yl ) et hanam ne (Method 6).

o1 0~V S ef S MR e

ol

e

idd-2+veNS11SNE- (5 -Boptopoxye 1 M-pyrazol-3-
3o Bk G VB, 376 (MH1)

1H NMR (CDC13) 6 8.55

To a suspension of 2,5-dichloro-N-(5-isoproxy-1H-pyrazol-3-yl)pyrimidin-4-amine
(Method 10; 67.4 g, 0.24 mol) and (S)-1-(5-fluoropyridin-2-yl)ethanamine (Method 6; 64.8 g,
0.3 mmol) in n-butanol (283 ml) was added DIEA (203 ml, 1.17 mol) and the mixture was
heated to reflux (~115°C) and stirred overnight. The mixture was concentrated to a foam. This

was added to EtOAc (1.5]). The solution was washed with water (200ml) and brine (200ml),

dried over sodium sulphate, filtered and concentrated to a foam,100g. This was purified by

column chromatography (40% EtOAc/60% isohexane). The product was dried overnight in a
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fluoropyridin-2-yl)ethyl]- (s, 1H, 7.91 (d, 1H), 7.50
(m 2H), 5.71 (s, 11 1V4-(5-isopropoxy-1H 1H), 5.25

wOmoslieh1134. 95 (m 1H), 1. 75 (d, 3H), PCT/GB2006/001760
pyrazol - 3-yl) pyri m di ne- 39 (d, 6H) 2,4-diam ne WO
2006/ 123113 PCT/ GB2006/ 00176 "-38 Ex. Conpound NWVR

and/or L M5 SM8 (S)-5-Bronmo-N -(I-(5- LC-Ms, 436
vacyupr-ayen a4 48RRtq givo SNeRS sdidvBhissdlid was purified by chromatography (1:1

Ot RBERCTaGARORENGY o faBBebiSin iy St pgrC o v
foarﬁ53gl-|) 7.66 (m 1H), 7.43 (m 1H), 5.58
pyrazol 3-y|)pyri m di ne- (s, 1H), 5.07 (br s, 1H),
4.68 (m 1H) 1.46 (d, 2,4-diamne J 6.8 Hz, 3H),

(d, 3 60Hz 6H) 9 (S)-2-(5-Chloro-2- (1- (5-
——éh‘ﬁ%é—- 17481 (MF1) ;' H NVR (400 Mz) 6 Exanpl e
(zgiww Jmm 0 {D(18)-1 45 fa&r&@xldixi:rz-vlmﬂmaﬁ@o 164) (5-i8opATpds s 1 H-

.(m 2H), 7.44 (in,
Pope@EBxy- 1H pyrazol -

1_ W a%&&%ﬁ&%{[gz}@ ﬁz'dﬁmgﬂﬁ‘) | 85(11?,901%@;},1]112&1&0& 5 fluoro-N--
[(1S)HK(S- ﬂuﬁ@pjr[dln—Zwllmmbyﬁ(bmpmpmxg_lH]i - frazdt3-yL3ys ﬁmdlm oy

d1anelgi|2: (E]xamg %g}%g’ T'@_B 2? 1 53 l%n%@ Pdggt}jano] éggl )Hgas ag?qu fitéew drops of

watér%)nd?th&gs Q]ﬁé?feﬂtlﬁmﬁc( ahd gO 119, N\@Xrﬁ%l)'\'ﬂié m§<tﬁrje \%s s@1§r,ed at room
2 anpl e 5f|uoropyr|d|n- - 1H),

temp@atug_q-[jor 16 S‘j@ms Hhe stlyent wag gmmedzmyacz@gmd the res1due was subJ ected to

51110%1 (g)eF {ngr%)qiznc pu(rEf’catg%np@)}/ ggq{g%rygla %Ir Wit& ﬁ)wdl%é gg(gAc/hexanes)

to affbm thd u&suea p?é’dl(c’gﬁis alwhlte 4olRB(0(0TS g, yield 40%). LC-MS, 466 (M+1); 'H
I mdl n-

4. 55 1H), 3.43
NMEY 9 35 (B2, (.80 (5, THinA b I5Bapab a1 . é|253(s,2g1r)1( 80-4.90 (mm,

2110 gho 2 W araked s, Gad s ot > (4

(alternative procedure) 5-Chloro-Nz-[(1
S)-1- g5- fluoropyridin-2-yl)ethyl 1- N (5-i sopropox-| H py
yl)pyrimdine-2,4-dianmine 5 To a suspension
of
Thc?I fol wm cN{n(pgu?%so\g?rg )P{/e-pfﬁdpb)yrtg% BTC{CS’@UIF)SIFI;?/IHI ;trcl) gmat of Example
llusatgalmpp(rdgbiatQWrﬂﬁmrﬁ?. 4 g, 0.24 nol) and

Ex

(B ] Componnd 0+ M andlor LOMS o o o e
12 2-({5-Fluoro-2-{[(1S)-1-(5- | LC-MS, 466 (M+1); '"HNMR & 9.85 (br s, | Example
fluoropyridin-2- 1H), 8.44 (s, 1H), 7.60 (d, 1H), 7.40 (d, 26
yDethyl]amino }-6-[(5- 1H), 5.20 (s, 1H), 4.85 (m, 2H), 4.75 (m,
isopropoxy-1H-pyrazol-3- 1H), 4.55 (m, 1H), 3.54 (m, 1H), 1.40 (d,
yl)amino]pyrimidin-4- 3H), 1.20 (d, 6H)

yl}oxy)propane-1,3-diol




0.3 mmol) in n-butanol (283 ni
m, 1.17 nol) and the m xture
wO-20dHE311and stirred overni ght.

) was added DI EA (203
was heated to refl ux

The m Xt ure waBCT/GB2006/001760

concentrated to a foam This
(1.51).

br

The sol uti on was
ine (200ml), 10 dri ed

was added to Et OAc
wast®d wi th water (200m) and
over sodium sul phate, filtered

Exnd Conpeiid at ed to a f opRMRQHE/or C/AMSRS purTired Dy

collumm chromat aaranhy. (4

9% Ft QAc/ 60% 1 sohexane). The

SM

13pr
P

of

[ (
1)
Py
0X
6-
or
S)

qdSr2-(Gehlonoi 20l -Grer ni

CT/ 2006/,001760 -39 t 45C t i 80
SRR 0ot | & el Gl R (g Ko S obr Aoe.
(1:

0 [ [ o1 36
hoyrs in a vacuum oven af 1%%2%62(9{@:1{%1@%&3 %%mggs (g’
Ex 4 nfsipeoppxy ¢ dBpyRizok - FI ubdp 427{(m, 1H), 4.71 (m, 1H), 4.64 (m,

Y)elyh6inBBAs- The is
R

y) propane-1, 2-diol To
g[(4R)-2, 2-di net hyl - 1,
-N2- [ (1

41- (5-fl uoropyridin-2-

I al@ly)BophnealtBadipyr i nf gi)3%0yha, 2H), 146 (4, 7=72 Hz,

o NIMR 84000/2006/112813,3 H), 9.36

Sﬁ%} é&é){(FH-lH)» 3.43 (m, 1H), 3.61 (m,

a sol ution

B3H), 3231 (dnt 2 640 HreAHok CHMS; f | u
w%ze(ll\ﬁ/]l)] -N-(5-i sopropoxy-1

Example
27

14H
0.
dr
g,
te

vaq

ch

gr
as

(Mf1);
(m
2H|, 4. 60 2H) , br s, 2H), 3.55 1H),

H)L ;m 1. 'i'% (d, 6FDLrC*SéQ§fPE198e(MJ2D15(1mhe fH2)| | owi ng

1

1 g1 0. 415 mol
gy sthylogsiney-63d t hen

oA py AT X

[N

)

" omat

té’ﬁr‘gﬁ&%ﬁi’ ch-hdiines)
ja white solid (0.075
1H 15 NWVR 6 9.85
1H, 7.30 (m 1H), 5
4.0 (

5(d, 3H),

v

EXS)iZQQ-(B-(S’JFlMB}')bﬂ}cﬁﬁ- nﬁ%?NMR?fbgﬁrﬁﬁ)ﬂ

ytarsind)pyhienidiasd-due wals1 iy Bjeqhed
ra%gi c.purification (by I'S

t hanol was a

- 113), 8et9e(s NH)ORI0O (4.0 <7 QMHA 19

19, 8% i bD el tmo s s
o 83(d, 7y gety,
Conbi'flash with

Hd). 41664 1heh 6oy b, $08clumt
DY et 1 56 2ugi B g

. D5 6(8sHz, BH), 147 30-4= 80 HA6H);

CSIEETIE,

15€0
th

Py
2.

9.
H)

i s

1H)

yl

PCT/ GB2006/ 001760

1y 1Rk 1 ol 320

REYRGS. PR Ed
TR AP GEHT
 iflvothpyeiditEX-.  Conpound

L Tphhtntelal b 19 1

optapasipyripidgprdzol - 3-

yidoPebdaddd ™"

SR PR 7T T e
(%M{L%B lvrs,qg’4lgg g@ﬁ?ﬂﬂﬁazﬁ{wﬁ 6
ot By dm 1B, 743 §m, BI¥a.464s, |
( h 10O .| (5-
(fo St o) ool
1H) 4.66.(B5 1Hm34-6wnll, %ﬁ4g8mél,
P40 W sBodmabia gn. A, 196 &
J=6.8 Hz, 3H), 1.27 (d, T = 6.0 Hz, 6H);
LC-MS, 482 (M+1)

Example
28

' Obtained as a by-product from Example 13

Example 16

(S)-5-Chloro-N*-(1-( 5~ﬂuoropyridin-Z—yl)ethyl)-N4 -(5-isopropoxy-1H-pyrazol-3-

yDpyrimidine-2.4,6-triamine

(S)-5,6-Dichloro-N*-(1-(5 -ﬂuoropyridin—Z-yl)ethyl)-N4-(5-isopropoxy-lH—pyrazol-3-
yD)pyrimidine-2,4-diamine (Example 30, 0.100 g, 0.469 mmol) was mixed with n-butanol

(1.75 ml) and ammonium hydroxide (1.75 ml, 28.2 mmol) in an Argonaut Endeaver reactor.
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15

20

-40 Ex. Conpound NWR and/or LC/ M5 SM 13

(S)-2-(5-Chloro-2-(1-(5- "H NWR (400 MHz) 8 11.90 (s,
woih6/193136 Exanpl e fluoropyridin-2- (s, | H), pPBTAB2(®/001760

I H, 7.98 (d, J = 7.2 Hz, 27 vyl)ethylam no)-6-(5-

1H), 7.66 (m 1H), 7.43 (m -#hy, 5.45 (s,

i sopropoxy-1H pyrazol -3- 1H), 4.97 (m 1H), 4.71 (m

Thisl¥ihs sefile@4nd heated 30 B Er @B MotisITRe dolvedihvas derBbveddlnder reduced
yl oxy) pr.opane- 1, 3-di ol

1H), 3.43 1H)
presgqll_% ang tkweétg%edgpl_%ﬂuelquept(rgjled Pyzeverse phase qu)tagelch;gcqutggraphy to

v e Dot o By o PR G el o g 81192
1H)(903 lsH)lH)% ZB@(s ZHylm {ﬁsﬂk’ﬂﬁl nGR(§-16D; 7.46 m1th), 63248, 2H), 5.38 (s,

1) %Qéﬁ%éb&aﬁ @Hrpy%amgd uﬁ-’bi He, ¥9), (R6 (d+f=6.0Has06l0). MS: Caled.:

1 5 as ylamno)pyrlmd|n4 1H), 5.02 (m 1H),
406; nguéld B\%IJ{ 4OZ yl oxy) propane- 1, 3-diol 1H), 4.66

(m 1H) 4.61 (m 1H), 4.08 (m 2H), 3-63(m 1H),
3.30.(m 2H), 1.46 (d, J = 6.8 Hz, 3H), 1.27 (d, J =
Example L1 gH): LG Ms, 448 (M+1) 15

S S-@Iﬂ&o(ﬁ"‘ J .
vl)eﬂyl)mmmldme-% dl@:nmb = 7.2 Hz, 28 yI )et hyl ani no) 6- (5-

oAbF’é’bth’(f?Fi é&'_fuf‘b"f ot gs"gﬁﬁp%ggyld% ?}lﬁa&%r_ﬁ -yDyrgmidiny4-agpine

(Meﬂlcfa BOoHB g, o»ﬂ@rﬂn&@))pcmumds ar%moyﬂldnﬁz §§eﬁ1aha1ﬁlﬂ)ﬁ)(Method 21;

pr opane- 1

0. 13:9, g@ 8%3&1111111;2) ar;gi I?,IEA( M- 1?211}11 018 0@6n1(ng1) i n-Be (Bml) wp:g heated in a

ST N iR e .
resﬁt@ w@sﬁ?ifféﬁ irl\é%h{rﬁﬁ &lﬁ‘bfﬂaﬁb%%ﬂﬁy ih&Kafe:Zi¥he ety L )y b \Avd e title

-i sopropoxy- 1H pyr azol
compbypl/as avwtliteisolil @,28-, |8|0%(<m ‘meNMR (400 MHz) 5 12.50 and 12 09 (s 1H),

0. 6(£1a1{d585§<§g§[>',11§g'(§2{; A éﬁ}gsaig ERLERY (55,7 %6t 14, 433 o, 110,
1.8%/(m mH)I IYBQI(@)?ZJ:% ¢10 ) a3 @sggmrr%x)l%zig(m 6(962 (m,

wi t h™n~’but and and a fum
1H)hM;$r 63)@10@6 301; B@mdt [M2B]B3%nol ) in an Argonaut Endeaver
react or .

Example 18-21

The following compounds were prepared by the procedure similar to that of Example

17 using an appropriate pyrimidine (method to prepare which is also listed) and an amine.

Ex. | Compound NMR and/ or LC/MS SM

18 | (S)-5-Chloro-N-(1-(3,5- | 1H NMR (400 MHz) 5 11.99 (s, 1H), 9.63 (s, | Method
difluoropyridin-2- 1H), 8.47 (s, 1H), 8.07 (d, 1 =7.6 Hz, 1H), 10 and
yDethyl)-N*-(5- 7.95 (s, 1H), 7.89 (m, 1H), 5.50 (s, 1H), 5.38 | Method
isopropoxy-1H-pyrazol- | (m, 1H), 4.67 (m, 1H), 1.44 (d, ] =6.8 Hz, 21
3-yl)pyrimidine-2,4- 3H), 1.27 (d, J =6.0 Hz, 6H);
diamine MS: Caled.: 409; Found: [M+H]" 410
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WD 2006/ 123113 PCT/ GB2006/ 001760 -41 This was seal ed

and heated to 165 C for 48 hours. The sol vent was
woenwyviesiiisnder reduced pressure and the resul PEW/GB2006/001760

residue was purified by reverse phase Biotage

chromat ography to give the“ﬂtl e conpound as a

browni sh solid (0.045g, 24% . 'H NVR (400 MHz) S 11.92

Ex( S} Cbmipbund. 03 (s, 1 vaﬁzéﬂd/(@mh*)ls 7.66 (m 1H), SM
762 (s 1H) 7 46 (o 632 (s 2oH 538 (q &g

19 LS (S)5-BSonieN” 1HX3 54 61‘H NMRIH)Q MHZS (17 G=7HR 985, (s, | Method
[3|v ioé%yﬁg%g; 9 TEtmy D7 VBB 06%a, 7 =28, Y% | 12 and

S| NN- (5- | 1-
S T pomh 3 s b v

y| ) soprppyy t Hriyaazed- 2| @a,ditBnit 02 (A, bl tlide(dof =6.8 Hz, 21

o i ANERuAREeic YT B AR TRl gy Y P m @
(S) ditdisgs 5- di f | uor opy[Mg Caldy lapsihamdi Emmg]“‘(d‘gat hod
21 0.132 g 0 833 n and DIFA(() 9 0800

20 mp(9-Vr(1ABBuOH (2 ni 1HMRE(AO@MHZ) 5l 1.%k6G| 8d),11008 at| Method

AR oo Hoeth VD I . |1
o fmmf@wl aphy| (MPanesH19a.67 ¢, 1, 1143 gp 101 vE Method

thetlt ound ap id (0.2
NIVRISOROQONXF2 - Wla@ltso a@& lez3H9, 1(%,7 (L H6.0 Iéz @@i)and 21

gHjDQ yﬁiﬁ%%ne%“ Y %c ﬁ?%kgﬁungsﬁ?nﬁ]%ﬁ)l "1 a4

(d| dibefind Hz, 3H), 0.B4 (m | M), 0.86 (m 1M, 0.74

0. 62 (m 1 Ms— Caled-— . En||nr~|

AR

(

21EM+ﬁn%w-N42@ el o] VB SRiofr 01 oF ok U drdinas | Method
d I h f

we Eﬁ{é&g@ [B%ratz@le br ocedure simlar to that o 7 and

Ex g an pppropriate pyrlmdlne(rrethodtq
pr €PaleNoi- (:3354 s alsoflisted) and an am ne. Ex. Method
Co %Elnd NMR. and/ or LC/ M5 SM 18 (S)-5-Chloro-N
-( OKOPY{i (400 MHz) S 11.99 (s, 1H), 9.63 (s, 36
Vet g;ggth g%)t Iﬁfaq&pynid n-2- | H, 8.47 (s, | H), 8. 07
(d Y 10 and yl)ethyl)-NA-(5- 7.95 (s,
1H] diamig® (m 1H) 5. b0 (s 1H), 5. 38 I\/Et hod

— Al bt I4Ll\

L D,
IO\J'JI \J'J\J/\y J.‘fl'ldyla.l_u \Ill 1 LILY ) "‘f. UT \Ill T I—V T

(d, J =6.8 Hz, 213y|)pyr|md|n -2,4- 3H), 1.27 (d, J
Exanfplf 25z, 6H); diamine Ms: Cal cd.: 409; Found: [MH +

2006/ 123113 PCT/ GB2006/ 001760 -42
(S)-N*-(1-(5-Bromopyridin-2-yDethyl)-5-chloro- N*-(5-cyclopropyl-1H-pyrazol-3-y1)-

pyrimidine-2.4-diamine

A mixture of 2,5-dichloro-N-(5-cyclopropyl-1 H-pyrazol-3-yl)pyrimidin-4-amine
(Method 7; 0.15 g, 0.553 mmol), (S)-1-(5-bromopyridin-2-yl)ethanamine (Method 26; 0.245
g, 0.611 mmol), and DIEA (0.145 ml, 0.833 mmol) in n-BuOH (2 ml) was heated in a sealed
tube at 180 °C in a microwave for 1 hour. The solvent was removed under reduced pressure
and the residue was purified by column chromatography (hexane:EtOAc =1 : 1) to give the
title compound as a white solid (0.165 g, 68%). 'H NMR (400 MHz) 6 12.48, 12.38 and 12.07
(s, 1H), 9.66 (br s, 1H), 8.62 (s, 1H), 8.33 and 7.57 (br s, 1H), 7.96 (d, J/=8.2 Hz, 1H), 7.92 (br
s, 1H), 7.32 (br s, 1H), 5.81 (bs, 1H), 4.99 (br s, 1H), 1.84 (br s, 1H), 1.45 (d, J = 6.8 Hz, 3H),
0.94 (m, 2H), 0.71 (m, 2H). MS: Calcd.: 435; Found: [M+H]+ 436.
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Ex. Compound NMR and/ or LC/M5 SM 19 (S)-5-Brono-N
-(1-(3,5- 1H NWR (400 MHz) 8 11.97 (s, 1H), 9.35 (s,
woORbdsad311di f | uoropyridin-2- 1H), 8.47 (s, 1H), P8T@B2(@/001760

J =7.2 Hz, 1H), 12 and vyl)ethyl)-1V4-(5- 8.02 (s,

1H), 7.89 (in, 1H), 5.56 (s;43H), 5.37 Method

i sopropoxy-1 Hpyrazol- (m 1H), 4.67 (m | H), 1.44
Exagle 2B =6. 8 Hz, 21 3- yI)pyrirridi ne-2,4- 3H), 1.27 (d, J
4211(1)% gl(ogqugg@orpiag?@g gverelmepwpé gﬁ gg:dhgps S%dﬁgeug%llgétwgtggt%f Example

22 u%ﬂsi% af éﬁpr@) ru%fg ﬁ)??nﬁiudzl% fﬂn%{%s%fb}ﬁfrﬁﬁir@ V\%'ich(1§ alsé MtedParttfan amine.

Ex.yl )@bim}plo)lnﬂ fl uoro-1 VANMR aidd)or ECB\'&S(S, 1H), 4.67 Method

1JQ1H Y i 2.0l

23 ‘—6 @)#}é (13(150 1.27 (d, FONMR (G ',H@EE;&@@ 1347 and 11.99 | Mothod
3- 2, 4- : o 393, d:

BQyEQO?{@ﬁ i 5- Chl I\Gbn%a%g% (WBS %@, {gy?s %w%@d 9 and

[ I\JHlbefhﬁM“Wét hod  cyicl=pr EpylH)] H8pYbeg Ak, 773@ 17=8.4 | Method
3-l)-N2-( (I‘E?PS (g(ethod di fl uor opyri di n- 2-

yl r?l?}an Hich Hz.ditnT Aé (s AR 262 fbr s, 1H) 494 |26
(Y3 :}lg -{-huby d%ﬁ@ﬂé’f @k Q,l @Wi%ﬁ'&ﬁ éHz 1‘3%1 Qf =P 1~ Cy

clp pyl -1 pyr azol di am ne 5
A nutdmmmf BH) 0.93 (m, 2H), 0.70 (m, 2H); MS: Calcd.:

2, b-dichl oro-N-(5-cycl opropyl - razol - 3-yl ) pyrim di
n-#-anine (Method 7; fgl%gobf}dim ?rﬁ%l),

CS)- L= (5- DT ONOpPYyT I ar N- 2=y et mamnar ne__( Vet hod™ 20,
0.245 g, 0.611 mmol), and DI EA (0.145 nl, 0.833 nmmol)
mlm2éBuO-| (2 M) was heated in a sealed tube at 180 C
z mcrovvav for h .

Dvrlﬁdl 95‘4”&121191@ onat ography (hexane Et Ac = 1: ) to

gl ve the 10 |tIe conmpound as a white solid (0.165 g,
68 % mixthteNYR, {-dobloM-# )58y dRpt®yl- LA 188azaid3 ymnﬁﬁo)pysimidine

(Meg'l)od 7?_6) q%(} (ggé 3? anmg]i%(%?r_qg -cyi(.l%)pﬁopygyyggln(—% Iyl)e anermlqu hgrgrrochloride
(Meﬁma% O% bn 09 g, 0. 45)9 nm%lﬁ 1m§1 DﬁEA](bDZSS 4n199 4% lg)hn&) il n-@u(OH (2 ml) was

heath—@n a @a]mlt bq atzlﬂﬁ °C|\f5r 1’(:1301@3 Thezﬁgbfent:wgmmmqvml dhder4@Biced
pres\sll\ge %.Icl) q{elrgsalc]{&eswgs%-)rénc?e% cg'60/0 inuz gl?romaﬁo%raphy (hexane-EtOAc=1:2) to
give the title compound as a white solid (0.105 g, 72%). 'H NMR (400 MHz) & 12.51 and
12.06 (s, 1H), 9.59 (s, 1H), 8.33 (s, 1H), 8.30 (s, 1H), 7.92 (m, 1H), 7.34 (m, 1H), 7.22 (s,
1H), 5.99 and 5.80 (br, 1H), 4.99 (m, 1H), 1.89 (m, 1H), 1.84 (m,1H), 1.43 (d, /=7.2 Hz, 3H),

0.95 (m, 2H), 0.86 (m, 2H), 0.68 (m, 4H). MS: Caled.: 395; Found: [M+H]* 396.

Example 25
6-{[(4R)-2.2-Dimethyl-1.3-dioxolan-4-ylimethoxy}-5-fluoro-N>-[(18)-1-(5-fluoropyridin-2-

Sodium hydride (0.016 g, 0.673 mmol) was added slowly to neat (R)-2,2-dimethyl-
1,3-dioxolane (1.41 g, 10.66 mmol) whereupon bubbles were released to form a suspension.
When bubbling stopped, 6-chloro-5-fluoro-N>-[(18)-1 -(5-fluoropyridin-2-yl)ethyl] -N*-(5-
isopropoxy-1H-pyrazol-3-yl)pyrimidine-2,4-diamine (Example 29, 0.23 g, 0.561 mmol) was

added to the suspension. The resulting mixture was stirred at 100 °C over night. It was then
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Exanpl e 23 The foll owi ng conpounds were prepared by

the procedure simlar to that of Exanple

22 U

sing an

wappesapsitat e pyrim dine (nethod to prepare whi OTiGB2006/001760

also listed) and an am ne.

Ex, Conpound NMR an

d/ or

LG/ MS Method 23 (S)-N2-(1-1%4-1H NVR (400 M) 3

12.

35, 12.27 and 11.99 Method Bronopyridin-2-

(s,

queﬁbh&d w@th@&te(rkandsyasbbd)ractsd #ith(HOAtH he drgdiic (ayer Yaanbitained and

evalig te% togcl&nqg,ét ﬁgodnqgvﬁl@ﬁ Wﬁsysrtgbiec‘f_ﬁop%lf%zgﬂl chring@[%ﬁphlc

pungicegil%n((gj?
as cdlovdesg @l (027 g2ylaid 740 1dj-

(m

ISCO @&nb@as@ﬁvi(tﬁ) éraﬁlenﬂEBOAé]‘h%n

)-5-fluoropyrimdine- (br s,

|5@6BM)+1 0. 93 (m 2

2H); MS: Calcd.: 417; Found: [MtH + 418.

Exanple 24 (S)-1V4-(5-Cycl opropyl -

1H
Exaiilezxg-28- yl ) - 5- chl or o- N2- (1- (5-cycl oprop | pyr
H HIE- pyrimdine-2,4-diainine A mxtu reof

2, éFha ifelinveing campaundsayasp pespgied by the pragesiuae ginyilas tq that ¢fExample
t 0 0. 37 |
25 L%igg] %jgro h 0 gg%fnp)%rrljd i ngz yl) et hnggal) ni ne

H),

5

i di n-2-

to afford the desired product
4 (m 1H),
0.70

Exny 0o di)llhldde 10 (Method 30; 0.109 g, 0.463 mplo/MS | SM
anir) A(0.268 m 1 .48 noml) in n-BuOd (2 md} was
26he aﬁd“dud’m -M- ﬁhﬁ)kbéﬁ-ﬂum@paﬁdim%ymthyiﬂ -MAShour s. | $hk Example
oL T By S ey ohaEbvanny | CAPD |29
(he gag]gylgﬁgdlmgz; d12ﬁmrfe0 gi ve the title conppund as
_a g 72% 1H NVR (400 l\/l—|7) h 12 51
27 andi3- qmomezv‘( 5(13)1La(S-f@loa@ypdm-m)ethsl]s% -Gs, Lg-§i§: | Example
1
(58 bsoggdgogy gé’ ;%gr}mzo]l%l) 65 ﬁg@&%ﬂr%en)ﬁ_b 3 dioxgggss ?z& H. 30
1. 3@)@@]@%%1@243&@@@ 7.2 He, 34, 0,95 (Jn(M&PrD
g 68 (m 4H) MS: mlm-mr;;f
28] N#ﬁﬁ@ggw -6- £l 4R 2-BErethyi- 13 diRyolng-yhmethews }- 1 éC -MS: | Example
- di
5 | X b B LR Porgrbey sy sy |20
(1;# @}'faa6193-y3pyﬂllhmiﬂ¢ Fq\4cﬂ1mam% 4- di am ne Sodi um hy&irilye
¢ ol )—was added-slowly t o neat
(R - 2, 2- d| met hyI 1, 3- di oxol ane (1.41 g, 10.66 mmol)

pon bubbl es were released to form a suspensi on.

r
—Jﬁéﬂ—%—gubbl i ng stopped,

6- cﬁ}oedmlsqrm@\ﬂmcsm- (82610 drd S)ridin-051 fekyd)-NHY3-isdbropdxydl Heprazol-3-

YLl =N (5-

1 di razol - 3-yl) pyri m di ne- 2, 4-di am ne
( Bl Suidch o 1ﬁz 6-AihlorB: éﬁ&ormi@-t -
suspension. Thé resulting m xt

S’f% gltf? ??&g ol 9—y?ggr1mld1n-4—

amioy @ylethiodAB; 0.00 gn294 tnirecl) Wl G@O)ﬂ#(ﬁ%ﬂol@pyrldln- -yl)ethanamine (Method
6; 0. S%T/, %Bﬁorgr?{oﬂ%ﬂ% tano?€30 ml) contained was added DIEA (0.46 g, 3.53 mmol).

The reaction mixture was stirred magnetically at 100 °C overnight and then was subject to

silica gel chromatographic purification (by ISCO Combiflash with gradient EtOAc/hexanes)
to afford the desired product as an off-white solid (0.46 g, 38%). LC-MS, 410 (M+1); 'H

NMR (CDCl3) & 8.35 (s, 1H), 7.64 (s, 1H), 7.35 (m, 1H), 7.20 (m, 1H), 6.25 (d, 1H), 5.62 (s,
1H), 5.30 (m, 1H), 4.70 (m, 1H), 1.50 (d, 3H), 1.30 (d, 6H).
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guenched with water and was extracted with Et OAc. The
organi c | ayer was obtai ned and evaporated to dryness.

woheootins®ad resi due was subject to silica gel PCT/GB2006/001760

chromat ographic purification_(by I SCO Conbiflash with
gradi ent Et OAc/ hexanes) to af?ord the desired pr oduct
as colourless oil (0.21 g, yield 74% . LC Ms: 506

Exampld30) 5 Exanpl es 26-28 The foll ovvi ng corrpounds wer e
e %ﬁaﬁgo@ﬁg 5P SR e BieRPE g CHerTars S REanPIE 28 using the
appr SMethdd 18 prdpartolBiciNis also listed and an amine.
=1 (1 Q 1 ('% fluoropyridin-2-ylyethyl]- -(5-
Ex Exa§lospound NMR and/or LC/MS SM
30 o] R 8D iy byt VBN b &yt 9D, 9.86 ] Method
5- d%@'ﬂﬁo&!‘%{l&ﬁ% 1-(5 EJ Y855 bgl ﬁ{)z 8%'1)(§tj‘¥|8]0 Hz( 51 19 and

LG
I sopybhpthyl)- -N'+pyr azol - ﬁiﬁb )’/L@}([n(l CliED); 24phtenyH), 5.5 @L 0X3

-54.570 30
5. ChigPERERy I ARy %412 R CHR o, Dt SR Mt Govhd
)I%} (T 31-3(5'13;;;25/?11%1?6]: I uor opy —c? 3 Hf 3H% etzﬁ (F]J 1\6/4O Iz% 6I?opr oq
oxyd #iamig@2 30 pyrazol Caledl: ¥p§rFavndi Pd+H]4126i ani ne

LI\/I.I.*\ 1(\ E\/ﬁrmlo 20

Method
6

| AL

6 ChI or o- 5- quoro N2-[(1S)-1-(5-fluoropyridin-2-yl
¥4 - N1- (-i sopropoxy 1H pyrazol - 3-
i mdine-2,4-diam ne To a sol ution of

(S)- ﬁ(ﬁﬂdodﬁl-(‘o'FachmfdnYMﬁﬁwramhBSYihHi\ﬁa{i/—(iﬂupw-é-mﬂthﬁﬂvmdm\Z-

I d|n 4- od 18; 0.90 g, 2.94 nmmol) and
© £ @8 n-2-yl)ethanani ne (Method 15 6;

Exagl%&),g 4.12 mol ) in 1-butanol (30 m) contai ned was
DI EA

(O 46 g,l 3.53 m’iol). he reactlon mxture

Subj ct ho 'Ilca gel chr omat ographlc

De Tim

¥8co Combi flash with gr adi ent

Et Oheddexasnasiiomérd vakd wpdra&df&ﬁfr&ﬁﬁxaﬁ@l@ @slh€ thigs FFLC column.

off-white solid (0,46 g, 38%. LC-MS, 410 (|v++1) 1H
The efnpadsongvee asfallowsi ) |~ 7. 64 (s, 1H), 7.35 (m

Chl%izl)el Qzﬁéﬁﬂqﬂ%solkbzo xﬁlsnz?g%go& (j?ex% 98%(135 %18n31g'}35th Ageh0.1%

dletl%ﬂ&ﬁin&ﬁd\i&at@@?ﬁhﬁﬁﬁﬁﬂw 001760 -45- Exanple 30 The
foI | ow n% compounds were prepared by the procedure of

thedipptuitration Ayality gheck:
Chiralcel OJ column, 250 X 4.6 mm, 10 p

80% hexane, 20% 1:1 ethanol:methanol, 0.1% diethylamine; flow rate 0.5 ml/min

'H NMR (400 MHz, CDCl3) § 0.65 - 0.75 (m, 2H), 0.85 - 0.95 (m, 2H), 1.47 (d, J=6.8
Hz, 3H), 1.82 (tt, J=8.5, 5.1 Hz, 1H), 2.46 (d, J=2.8 Hz, 3H), 4.99 - 5.09 (m, 1H), 6.01 (s,
1H), 6.26 (s, 1H), 7.05 (dd, J=8.3, 3.5 Hz, 1H), 7.15 - 7.23 (m, 1H), 7.38 - 7.48 (m, 1H), 7.84

(s, 1H). Calcd.: 387; Found [M+H'] 388.
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appropriate pyrimdine (the nethod to prepare which is
al so listed) and an am ne. Ex Conpound NWVR and/ or
wOCHR28WB30 (S)-5,6-Dichloro-N -(1- 1H NVR (400TM#2)06901760

11.96 (s, 1H), 9.86 Method 2(Mg-fl uoropyridin-2- (s,

1H), 8.53 (bs, 1H), 8.31 (d;"J= 8.0 Hz, 19 and

yl)ethyl)-1V4-(5- 1H), 7.68 (m 1H), 7.46 (m 1H),
Exa 33s, Method |sopropoxy 1H pyrazol 1H), 5.05 (m

, . J I

|n€dine 242cﬁam5@lﬁthpHaM+|‘|] v 426 5 Exarrpl e 31

S) - 5-Chl oro-] V4- (5- cycl oprgf}(ll -1H pyrazol - ¥I]\)4
" (Hord sbHinei sy [rl-fa-Tuoropytidin 3y Dethyl1-N* (5- fpropory-

1H—%§%:5}?qal!}¥é]$}%¥g‘}_n n%l-i]&d?a'm ng t@[ynﬂﬁe @Pfiélgémé ﬁm%c?l) in methanol (25 ml)

was ‘ﬁddiéi} BRI (ﬁmhlosﬂ)ﬁdﬂmabﬁlZ(GB +3Yayiln)wsig; 724 (n@ 6. |2& Qﬁﬁel@ irmmethanol
BfldlﬂZ 10 ethyl]£yr|md|ne24
(10 m%? e fepyltmg el Wankatedslopetiat ey oG %f}ﬁ%l(%s Byl) was added.

e GRS W 65 g,

temybezataree Th2 @@mﬁoﬂwa!; ﬁﬁmeﬂ andrﬁitbrawkb ob@irkwagdivetshgd with mesthanol and

trangfGF 1A ERBE RO HOBHI-aTCior Ny G- BSUSHRIG0B offhe sel in
metl%ﬁ(ﬁ m N8vas4R% Heafedab RN A'F?éfhﬁ(n ﬁiethaﬁolWQS ml) m added where

di et mne; flowrate 0.5 m/mn
dlssojptmg))c@lr@de'ghe expegssofvent warHjemayed by dls(gllg‘gor( ’m a gl volume of 75

ml. ’%hﬁé %kdvvas regmgec}_@z ngﬁﬁ"%e% agg %he(stgi%l@% WS all’gﬁsw,e& éo}_%%l %s ,dom

tem@&i‘%ﬂ'@ Thé ré’sﬁlt(@ préd'rblxatg w@5 ﬁ(téhféd \s}as&e3 w1€31 theth#nol Jdrd, vacuum dried

undanly> at@aasalaﬁle gléshb to FEfQW‘dl frm m% gwgarped/é% @éﬂ%%ﬁ@(l%inpound- 1H
NMgcéh& %Qq%gql{f %§7fl uorof)yrﬁgz ?15 67 y VP—’ Z'\A}l-(dd’

J=8(25; i SO0 PEYYS- S}Espyﬂ}gécﬂ}(ﬁf s Y65 ifbrcki, mH),Z], it (tl, b8 Hz, 3H),

1'26’2&82%18%%8{{?1;?' gt |(gnf IoLoropyrl din-2-yl)ethyl]-N4-(5

-i sopropoxy 5 1H pyrazol -3-yl)pyrim dine-2, 4-di am ne
(Exanple 6; 2.46 g, 6.28 mml) in nethanol (25 m)
Example3dded a sol ution of phosphoric acid (85 wt%in

5- C%ro- 2 [Z 1%3 1'18 ﬂuorotavr{H:m 5 Vﬂer}w%hjg]methoxv 1H-pyrazol-3-

yDpyrimidine-2.4-diamine

2,5-Dichloro-N-(5-methoxy~1 H-pyrazol-3-yl)pyrimidin-4-amine (Method 37; 0.25
mmol, 64 mg) and (1S)-1-(5-fluoropyridin-2-yl)ethanamine (Method 6; 0.25 mmol, 34.5 mg)
were dissolved in n-BuOH (0.35 M) and DIEA (0.50 mmol, 0.08 ml) was added. The reaction
was stirred at 110°C overnight. The solvent was evaporated and the remaining material was
separated between EtOAc and water, washed with brine, and dried. Evaporation of the solvent
gave a brown oil (131 mg). This material was purified by Gilson (10-50% acetonitrile/H>O,

15 min). The title compound was collected by evaporation of the solvent as a white solid (2.3
mg). '"H NMR (MeOD) 8.32 (d, 1H), 7.85 - 8.07 (m, 1H), 7.49 (ddd, 1H), 7.29 - 7.41 (m, 1H),
5.80 (s, 1H), 4.92 - 5.19 (m, 1H), 3.82 (s, 3H), 1.50 (d, 3H); m/z 364.
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(10 mM). The resulting precipitate was heated to

reflux and nore nethanol (25 m) was added. The
wonewipstiat e was allowed to stir at reflux for PET/EB2006/001760

bef ore cooling down to roomtenperature. The sol ution

was filtered and filter caké obtai ned was washed with

nmet hanol and 10 transferred to a round bottoned-fl ask
_Mnl_e_éécryst al l'ization. A suspensi on of the salt in

24.afamiﬁ¢<ed The excess sol vent was rermved by

distillation to a final volunme of 75 nl. The fl ask

wash PExEved B)dndotieropyaidingy Dethanapingt(Msthoge 146 megad 4 mmol),

2 SRLEPID RO TR ST S Mg 5243 . 1.0

mmrbb(andl DIBA @B 9Lbl) tim dBuOiR (ﬁhﬁhﬁﬁ\@fa@e@iﬁﬁtofﬁ) mio@ox&évfe(reabtlon vessel.
(57%|sol ated yield) of the title conpound
TheNms@el g/aggeaé | and hapted g gocrpwaveyyepctoryatghp0. Cgfo;[@h(anhQ pglvent was

ol 50l e (7P 0

acetbniddle(Id0, Jéﬁniﬁ&td-glve gd)title cbrr@auﬁcdas sbtd. (989 hig). {EIHME2Q2.02 (s,

4
1y SRREEY 57 o @l 44 Gy IFD Y ST A6 (ROKED: 5.85 (s 1ED), 4.75
- rapo ne
5%}#@& 1€}¥)mb;1r80 Mﬂ@y %%%@ﬁ% y’?’%lz%ﬁ@ 3-yl ) pyri ni di n- 4-
am ne (Met hod 37 0.25 mmol, 64 ng) and
1), 1- (5-fluoropyridin-2-yl )et hanam ne (Method 6;
Ex—%géééém)l, 34.5 ng) 25 were dissolved in n-BuCH (0. 35
N-fA S)anes- Blusfordy@id2 Fiethy 110V 08 -k thy Was.- #eslee3-yIfl6-morpholin-4-
reaction was stirred at 110C overnight. The 'sol vent
i €and the remai ning materi al was
se t ri
p %t‘ﬁ? 9% \g@ﬁbﬁ gﬁﬁ%ﬂﬁ' tgtg%go nd%’x\{?f-@ggth ]ﬂ?‘- %gt%yl-m-
pyrmaoll 3(y1}})§zrll’fgbhne'lﬂ;l4 dlaﬁ‘ﬁﬂieeG’Bxaian pa4 hfgi, o rbisnoﬁ, hﬁ)@ihohne (0.8 ml)
\(LH%SO%acetonltrlle mn). e title conpound
and IEAO 1 3eaban npju@il4p afrlh’ev%heaéﬁfd tpHéOS 64 fpefhradhe sqlientavas

cn e g ATyl
aceﬁnﬁﬂle(ﬁzO 1) mind tOFive tie. tkR dompotid] as SIVA 103 mgIHH NMEQA 1.09 (s,
4, WD 2006/ 1€d3 13 PCT/ GB2006/ 001760

1H), g—gl (Exlg{,}g{&é%g a6 (15D oL kb (ng) 7.55 (dd, 1H), 5.80 - 5.84 (m, 1H),
I I
5. 733%s 1H§a ?;;(?1 g?_&?@ﬁﬁfiﬂj A1 §| %’jeglefzr}’?%é_ﬁc? 2 %X;tse (3%1)mff§§) E&( ﬂgf m/z 399,
(S) 1- (5-fluoropyridin-2-yl)ethanam ne (Method 6; 146
04 mmol), 5
Ex e 7ch| oro- N- (5- et hyl - 1H pyrazol - 3-yl ) pyri m di n-4-a
6-CHIoRE NCNELS) A0 53BrtorBghHidimL2-vh) B 11- TP AR 1 B 5hakd)- B pyrimidine-

m) in n-BuOH (3 n) was charged info a mcrowave
2.4-digmine on vessel. The vessel was seal ed and heated in

m Cf PYRYIGHEEEFS gr6 ch10160Q - 5—1'Seth§§l -pyrazoF3—y%pyr(:“l&tidir\ﬂ\ﬁg’amine
(Method 39; 2.0 g, 8.2 mmol) in absolute EtOH (40 ml) were added DIEA (2.5 ml) and (15)-
1-(5-fluoropyridin-2-yl)ethanamine (Method 6; 1.2 g, 8.2 mmol) and the resulting solution

was heated to 140 °C for 12 hours. The mixture was partitioned between EtOAc and H,O, the
organic layer was washed with brine and dried. The solvents were removed under reduced
pressure to give an oil which was purified by Gilson (20-75% acetonitrile/H,0, 35 min) to

give the titled compound as solid (762 mg). m/z: 383.
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removed under reduced pressure and the residue was
purified by Glson (10-50% acetonitrile/H20, 15 m n)
woao@iregiishe title conpound as solid (489 ny). PLEHAWIRIG/001760
12.02 (s, 10 1H), 8.50 (d, 1H), 7.87 - 7.97 (m 1H),
7.64 (ddd, 1H), 7.33 - 7.46° (™ 1H), 5.85 (s, 111),
4.75 - 5.24 (m 1H), 2.16 - 2.21 (m 3H), 1.45 (d,
_xaml_e_3§(r n/z 349. Exarrpl e 36
b di

VDDB/hﬁYdihéIEdl-dl@mi’ne‘lnﬂb@cgl ne A m xt ure of

6- chl N2-[(15)- 1- (5-fl di n-2-yl) et 1V4,
5- C@tﬂ%’gﬂm wlu%qn @fz%P]glsf(y ?‘” 5 r(éﬂvgropyﬁd&?&#)ﬁlkwl] -N*- (( -

s AR Fhin Sy T PRI L62 24 T g 1
butafiof @3ml) kwas addddemsleicweit (4\3&315;, 4, emmﬂ) l]?h(é&ésmmtgmﬁdlon was
pressyre and the residu purifie

coolesi slosdu oo ismpaTEye |a@$ ﬂrz@alt f@fsml%edtf@% FQ/‘EU% dbejsplugon was
ﬁlte?éﬂrg?ﬁzfge:r gk eStdifled HASWAGEd wiH 1 T}P_féﬁa (%l]( %tlggnél ve%cu ,dr1ed under

9. 21 111), 8.36 - 8.66 (m
N2 aImEﬁnh(edac{,lMﬂ]g afferdd(B3 g B384 isphatedlyield) of the Tidle compd#f)d. 1H NMR:

9.632 011H)l 82182(%&(}?}3738@-;%]3) 8@8@1{)%@%@{“@:@5‘) B 195, 743 (ad, J=8.29,
4. 5PHEND! 825, [2@1’583 534,980 3103 apyr uq) r4 & (bt ¥ emyyh |4h7(<1\0"——6 78 Hz,
(5 -netﬁ pyrazol -3-y|)pyr|n1d|ne- 4-diamne T
3H)sbRo(d.aTodB Hz, 6H).
2,5,6-trichloro-N(5-nethyl-1H pyrazol -3-yl) pyri m di n-
4-amine (Method 39; 2.0 g, 8.2 nmol) in absolute EtCOH
Prepdfhtioh)of SeainzdviaceridiEA (2.5 n) and (1S)-
1-(5-fluoropyridin-2-yl)ethanam ne (Method 6; 1.2 g,
8.2 mnol) and the resulting solution 30 was heated to

Me%%ﬁ {C for 12 hours. The m xture was partitioned
en Et OAc and H20, the organic |ayer was washed

1-(5aF lubrdpyridin-2pettianed. The sol vents were renoved under

Ea-e%%fp%@%rf%?;suﬂﬁ%ﬁ#ﬁa 3 agmolst ey Dpflg (o AT 81 mmon

and%i%%i%(/ﬁr?l%ig ?ﬁ%ﬁé’xgp 6’/ %a(l)l%%ig%l(ﬁgi m rlﬂg)ﬁ;rou@ %@etoM@ile (100 ml) was

added @ibugidd- W’meyvqnyl)atannane (27.5 ml, 81.3 mmol). %Ee reactlon was heated at

o T TP e 1 A el B R

readtidh @h g eelthix@uie Mas heated at reflux for 1 hour. After cooling to room temperature,
5-chloro-N2-[(1S)-1-(5-fl uoropyridin-2-yl ]-1V4-

the rpactiqnsHpiws e e ahged »dfh satm%wdlhmal%%@a@ Hldpitaeted with
eth%g%?@g aﬁl& GF%eﬂcg?igongeéll %A}g%li% gﬁ‘g}’s)vzérg gﬂﬁ%lrgﬁr%?gﬁ é)(/gr o sulfate, and

concaﬁnatekil Adjesmlmdvabdsf soixent, tieoleadteslresitlye was paidiad by column
ng {e and he s§lt cr sta&llzedfromslut

hexangset 1er—5 to give he title compound as a clear oi ?lnl 3g(75%
pure), 82%]. 'H NMR (400 MHz, CDCls) 8.51 (d, J=3.2 Hz, 1H), 8.11 (dd, J=4.4 and 4.4

Hz, 1H), 7.51 (ddd, J= 2.8, 3.2 and 2.8 Hz, 1H), 2.71 (s, 3H).

Method 2
1-(5-Fluoropyridin-2-yl)ethanol

1-(5-Fluoropyridin-2-yl)ethanone (Method 1; 11.3 g, (75% pure), 60.9 mmol) in
MeOH was added sodium boronhydride (2.30 g, 60.9 mmol) potion wise at 0 °C. After
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filtered and filter cake obtai ned was washed wth
1-butanol (1.2nml) and vacuum dried under N2
webnwsipbigse (16 h) to afford 1.33 g (63% i sol aPew/GB2006/001760
y| eld) of the title conpound. 491H NVR 10 9.63 (s, 1H),
49(s 1H), 7.87 - 8.10 (m “2H), 7.65 (dt, J=8.67
1H), 7.41 (dd, J=8.29, 4.52 Hz, 1H), 6.25 (s,
addgq.g) thegeappiopgvas ﬂzq;me@, tco@opbﬁen@eraﬂmy and, stBed #roam tarpfperature for 1

ok et o AP 0 o g
corribn(xéi} (ﬁ'gamc tyrsi WHrB dﬁed( b‘)'@tsb&iihﬁﬂsiﬂfate Afte1 removal of solvent, the

‘ﬁ 5f|uorop e (13.0 g nmol
res @5 e)WﬁlscId%fﬁ"é i)l C}Hmft%fﬁﬂh)’ (%th@r)écr alwp degifiescompound as
r I S L 0

aclg%:redtlo & s@*%% %W)@@a m%% O(g)J R ARDYAEPYS9 (ddd, J=3.2,3.2
andt3.2 Bliat 1/1HI ]Z %t(hmlﬁ); 74 Ydtanhdntz, (27, H73(m, BI), 3.3¢(0) J= 6.4 Hz,
3HThe reacti on was heated at reflux. After heating for

)70 hours, 1.5 Maqueous HCO (20 nl) was added to

guench the reaction and the m xture was heated at

reflux for 1 hour. After cooling to roomtenperature,
Method  eaction mixture was neutralized with saturated
bonat €; and extracted wth ether (3x100
HBEneU—oFgani ¢ | ayers were dried over dried

ov eI-($EHiottfpy$ﬂdhf 2yBethansl (REetleB e §a3etmnf &1d tr1ethy1 amine (9.3

removal of solvent, the resulted residue was purified
ml, (66 4B mahin 2aldpks DG MaGRymY W@ﬁaﬁéedemﬁtémaﬂsulfqnxl @h@rwle (4.5 ml, 58.5

oo S TR o o by S it
rooﬁl téﬂ-lpéxdﬁhre d5% 24h041rs-?l Mhe 4;:014'entHZas réﬂrﬂ)ved7 T@é rés’i’cﬁié,wa]s-d&oﬁﬁed in

and 2.8 Hz, 1 (s, 3H). thod 2
anhidlpgs PMS (M}),a@ﬂ ﬁocbugn az&q{é&og 106 mmol) was added. The reaction stirred

at r%gé ?/%rg%#ég)ﬁ%n%gﬁ gbﬁ]r%méltglrgg(p W V\éladéi%agg(g 8>gtrac#]d x;éltlg ether (2x75 ml).

Thetx?lrmh‘iingcﬁmrgdﬁc l@\ﬁs dfled) pveﬁr&/o@lummﬂ?atep Bifico fbn\mh&EoﬁsIol‘ébnG the resulted
After WD 6 3113, PCT/ GB2Q06/ 001760 -49 ad
feS@H%WP%BWfﬁ%@?P U%Fh@@aﬁ%fﬁfgwr{hﬁ’&?ﬁﬁlﬁ otd)dn alve%he title
conﬁio'uhﬂ asia@reaf aem.3 gnsmmmwk%o@m@% 60 pyers, é%% My, 7.79

was added and the sol ution was extr ed Wth
(ddd.2k58.8xP B, antRe8 Heohth), Add (or, & £79 by 6.8tz 1H),i letP (d, J= 6.8 Hz,
3H)over sodium sul fate. After renoval of solvent, the

fesulted residue was purified by col umm chronatography

(ether) to glve the title conmpound as 5 a clear oil

7.5 9, 87%. '"H NWR (400 MHz) 8.46 (d, J= 3.2 Hz,
MMA? 69 (ddd, J= 3.2, 3.2 and 3.2 Hz, 1H), 7.55 (m

ethandndeiz. | H, 4.73 (m 1H), 1.34 (d,

2-(1-Azidoethyl)-S-ﬂuoropyridine (Method 3; 7.7 g, 46.3 mmol) and Pd (10 wt. %,
dry basis, on activated carbon, 2.47 g, 2.32 mmol) in methanol (20 ml) was placed under H;

for 4 hours. The reaction was then evacuated, flushed with No, filtered, washed with MeOH (3
x 30 ml), and concentrated to give the title compound as pale yellow oil (6.40 g, 99%). 'H
NMR (400 MHz) 8.45 (d, J=2.8 Hz, 1H), 7.67 (ddd, /= 2.8, 2.8 and 2.8 Hz, 1H), 7.54 (m,
1H), 4.01 (q, /= 6.8 Hz, 1H), 1.97 (b, 2H), 1.27 (d, J= 6.8 Hz, 3H).
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Met hod 3 10 2-(1- Azi doet hyl -5-fluoropyridine
1- (5-Fluoropyridin-2-yl)ethanol (Method 2; 7.5 g, 53.1
wonie)12and triethyl amne (9.3 m, 66.4 mMmmol ) PCW/GB2006/001760
anhydrous DCM (50 nml) was adg(ed net hanesul f onyl
chloride (4.5 M, 58.5 mmoly“at 0 C. After adding,
the reaction was warnmed to roomtenperature and
_tgm_l_éred at roomterrperature for 2 hours. The sol vent

Ou
1 ca%bamate

ad cle@ Flﬁb@ppﬁ@letz ﬂﬂetﬁ&ﬂahﬁﬁ@(Mé‘ﬂmﬁ qomtgegmerﬁhyl) e(ﬁi{?zs,ﬁz)-z-

. hours. Water (50 nf) wa ed and extracted

ISOPmnyéﬁ -Tagty By eiphexyl crarborwhimde@ (ér3gah 28. %/vamobramé PIEve.8 ml, 27.4

mmg'lg gmss%%rgg Iaf\toog{tg %gra]\(l? lhlﬁOI Vflgt ?’OAYJ wrag%ﬁlgv%g under

reddcb@pﬁﬁﬁnéhﬁtﬁfhe%sul&d rdsQiu@ wee putidied by bSlunﬁmm&blﬂGgﬁ hy(hexane :
clear oil (7,7 t'g)f@ 87% . 'H NWR (400 I\/Hz

ethep=g 3} to giye, theyti C(gtgpql@é@s white sgh@ (3.9g8 7a/ﬁ)j Ij 40(1 MHz,
CD%'DJ):S%? gcﬁ ﬁ(zﬂhs %%Hk/gic@;g{dg I 32,8 Badds 2 HA N 1) B 2P A, 5.63

(b, 1H) 5-851(tmod Hyd. 5 Hjom- 12)y D6 (ina hE 1088 (nzsm) 1.65 (m, 2H), 1.45 (d, J =

- (1-Azi th -5-f1 d
o5 G LT HI0EL T LG SRR G5 AR B P e cata
322%@1@%42}1?7329 2.32 nmmol) in nethanol (20 nml) was

placed under H2 for 4 hours. The reaction was then

evacuated, flushed wwth N2, filtered, washed with MeCH
3,.x 30 rH), and concentrated to give the title
M—acg-%und as pale yellowoil (6.40 g, 99%9. 1H NWR

(S)- 148@1%61%1)1&11145 Sﬂwthai’lamlr% 8 HZ, 1 |'|) 7 67 (ddd, J =
an

1= (BRESIR)- %prr@yb$ nq%hylmohexylzﬁﬁl%)dl (@-El)ueroeynémg%’m

yl)emggg%é%@ﬂeﬁédg @g’gﬁg%@?%@qﬂ %&’d T]IM%E 2 MelNPls Ramol) in chloroform

(10 fr(l)l‘.ﬁhs Heafdat 4t 68 0CdPY 24 Hobuts. ey vatk (V9 ﬂn@&ﬂ&&iﬁﬂé@careﬁﬂly and extracted

5- Fl uor OPy“ di n- 2-yl ) et hanam ne (Met hod 4;
Wlthzﬁzt (B0 m)¢ The aqesyy layer wasssparpipd. muiralizad wijl sqiwgspshmn

b1ca§§lﬁﬁ%';t8?}g‘qf én‘i’i]ae;xﬁa&tédrgﬂm V\eé}ée% ﬁg)?zp?}‘igl‘) ?%nc%n{%lnlr:e% c‘rgaxﬁc was dried
ovet exijpen atifite afdeonterttented tngnﬁ theltilerbmpasnd @IV TUES hale yellow
oil. J5 NFRI4H0 AT 4rhs Hreliing oo @ik 2875 sfmgp gide 10,
7539@((31 M_)ah@oﬁ 6&1|ﬁ= 68TRL F@ ﬁ§4gglzhg 89k k&i J(=°)6§}92 3?13%)45 Caled.:
1404 Kaitnd: [M+B[]21,413 2 and 3.2 Hz, 1H) 7 25 (m 1H) 5 63

(b, 1H), 4.89 (m 1H), 4.53 (m 1H), 2.06 (m 1H)),

1.88 (m 1H), 1.65 (m 2H), 1.45 (d, J= 10 6.8 Hz,

Met%hﬁi6(élt&91at(1%pr&b&d,uré§ 95-1. 06 (m 2H), 0.85-0.91 (m
0.72 H; MS: Cal cd.
(S)- 1 ( -Fluoropvr1d1n—2 -yDethanamine

To a solution of (S)-tert-butyl-1-(5-fluoropyridin-2-yl)ethylcarbamate (Method 32;
12.8 g, 53.3 mmol) in DCM (100 ml) was added HCl/dioxane solution (107 ml, 4 N, 428

mmol). The reaction was stirred at room temperature for 3 hours. The solvent was removed

and 50 m] of saturated sodium bicarbonate was added. The resulting aqueous solution was
extracted with ether (6 x 400 ml), dried over sodium sulfate and concentrated to give the title

compound (7.30 g, 98%) as pale yellow oil. 'H NMR (400 MHz) 6 8.44 (d, J=2.8 Hz, 1H),
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322; Found: [ MtH + 323. Method 6
(S)-1-(5-Fluoropyridin-2-yl)ethanam ne 15
WOLRR6ASIAER) - 2- | sopropyl - 5- et hyl cycl ohexyl PCT/GB2006/001760
[(1S)-1-(5-fluoropyridin-2 vyl let hyl ] car banat e ( Met hod
5 3.0 g, 9.3 mol) and TMSF3t2. 7 i, 18.6 nml) in
chloroform (10 m) was heated at 68 C for 24 hours.
7.60 (e 1tD1 B63 (thS1H), .00y, AddeBiHe AVHEY, UMy (ba2Id), @ xM6r(def ©d@.8 Hz, 3H).

W, th ether (2x .. The aqueous | ayer was
MS&%&%a{‘gﬁfFOﬁ%ﬁ%@i@w th solid sodium bicarbonate
to PH=9 and extracted with ether (5x200 m ). The

conmbi ned organic was dried 20 over sodium sul fate and
Method@entrated to give the title conpound (1. 03 g, 799%

2.5-B ch&)alme4\ %’se' Ibrop B a0 e 8 J— 2.8
7 . » -
. g@sflﬂ%’mr%@%é.‘r@ tﬁ@hlﬁﬂ)ﬁ)yrlmuﬁng&a méﬂ) 931%10 ﬁﬁkhmlﬁbl)s cyclopropyl

LH-pyomeqle (3601me 59N s Harg! t(laﬂw@nma@ ¢ (0 oo dUOF) mi) was stired at
roo&?gmﬂ‘er&tﬁre@o&‘ufb?BWS gdl(}etﬁ Vyas)r gve d'ﬁOA-Eowaas a%iﬁedJ t’Ilhe solution

was(Washédwith b&altaﬂanﬂ d(15d f){fet(ﬁhhjad&buﬁé,ddnﬁn yhirat byd ¢as baivedteated to give

(Method,  32; 12. 2 1 in DCM (100 m ), was
title gQEPQUIMERY %Wb%ﬁélds@ B ﬁ9 oi@lerﬁomm?umi g garTiged the next step

f

o, 2SO GRS A,
1H)s&b60(g1 e, QQ@(S,JIIHbllQaG(b(@nHﬁ)e was added The resul ting

aqueous sol ution was extracted with ether (6 x 400

m ), dried over sodiumsulfate and concentrated to
MefhoMEgie title conpound (7.30 g, 98% as pale yellow
"_O'I‘}ri_——ll%Nl\/R(400 MHz) 6 8.44 (d, J= 2.8 Hz, 1H), WO

ZOdﬁie]fﬁRd\&ng l%@ﬁx‘p@%&%dr@ Piepérrd by3he prosédurenof Mdthod77 &sBng the

{0 _I—SI)[ glg J= 6.8 Hz, 1H), 1.94 (b, 2H), 1.26
appiopriafes aétl%gm?"e 9. M calcd.: 140; Found: [MeH] +

g7 TEERyfe 1 5o M T T |

8 2, 4, 5 5-Brehbar opylr "HNIREHEE$s N, ﬂbﬁﬁlmL) 3-amino-5-
3- ani |nQ- 5- cycl opr | - 1H pyrazol 8}-&360 ny,. ol )
and t SRV 43i ne ff%? @o 11, 8. T T(sEt lﬁféomyrlmn%t PYCéQPfopyl'
at rlo r at 0 Sol vent was re
and %&pmg@gaddulﬁ %‘%b( gll_ﬂ Pb? was washed wt q‘l’ﬁe&razole
wat er| Bifgycaziob6- quet, 1a))y.05 QﬂSZH);)dI um sul fate and|was
concent ted to dive 10 title congound as a white
sol i d| Y5REHgn-gdod 86 mpound was carried to the
next S4.8minaM t hout further purifi dation. 'H NWR 8Lh0. 92

(=)

(m 2 1.20 (m{2H), 2.18 (m 111), 6.40 (s, 1

9 8.60 %—Chldﬁ))-N-Qii QO'I—INMRL(G)DCI];)ZS 60 |(Bfludtd)2,4- 3-amino-5-
cyclopropyl- 8.95 (br s, 1H), 8.07 dichloropyrimidine | cyclopropyl-
1H-pyrazol-5- | (s, 1H), 6.61 (s, 1H), 1 H-pyrazole
y1)-5- 1.91 (m, 1H), 1.05 (m,

fluoropyrimidi | 2H), 0.84 (m, 2H)

n-4-amine
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Met hods 8-12 15 The foll owm ng conpounds were prepared

by the procedure of Method 7 using the
webtearsi2sig3 mat eri al s.
Pyrim di ne Am ne 8 5- Bronp- 2-

appropriate
Met hod Conmpound NVR and/ oPCIL/@HYB6/001760
"H NVR (CDC13) 6

5- brono- 2, 4- 3-am no-5- chl D%H\I—(S- 8.32 (s, 1H),
8.17 (s, dichloropyrimdine cyclopropyl- cyclopropyl-
Mdthéd .| Goriforsd | WMRJaxﬁﬁoﬂHcmynsa @y@imillih@yr azol | Amine
i\mr 1I:I1?J. (L= (m vidovrimdiln- ﬂRRJ\nQ ')I—I) ‘
10 4- amqr?éS-@ldﬂ@IQI-or @QM%246 ((;@&37 8 5-isopropoxy-
5-fl 2,4- 3-a rop .S,
8. 07 3{72%1 or opyri m{m @%‘ﬁ opy! ){nclﬁg{ Wm(a“}%fl? 5 ilj?l')éjzyraml'}
1H), |Gsépkofidky- 1H) 8.1 VITRZ®0]'s y|) 5- 1.91 (m 1Hmine
1.05|(m f uorop)rlg_(-SPZ)a E{ 4{(m 2H) n-4-anjne
WO 20087-p22a!33-PCTARR2.09 69, 06117"66)5 -52 Met hod Conppund
NMVR 4 10 2,5-Dichl orot
LC Ns,rgqé%m%ﬁ'ﬁz) Px’z ,’5-&&4@3‘& gpoxy- N-(5- 'H NWR
( CDC13)- axﬁirteri chI cropyri m di ne 1H gyrazol - 3-
tsoprlopox\=-—8 (s 780 LL am-ne 5
111 pylra&lloras- 1 1H) ‘L%Mﬁg 273M 1y HZ %B8Bugmoydsd i mi di hS-isopropoxy-
(m 1 3k _(d, 1@1{7&2 ( 1 3 3-
272( m‘i"r‘h\ﬁ -flyoro- ij gflpggér cé%(g(ﬁiy&%??m%}déﬁﬁ Ngi‘_{pyrazol 3
NVR (|GEgk8yy-8H8. 35bels, altd)08.09ys,i m di ne 1H-pyrazol - Bamine
isopr -1 (br|s, 1H), 8. 09343 am ne pyrazol -
1H), ELQ 1Hﬂ) 385 G Pyt Pildin- (m 1H), 1|30
(d, gHj nﬁa;nne thﬂ H NVR (CDC13) 6
5-bro#l_i))p%41 - opr’op %gir’gﬁ% N-(5- 12.20 (s, [LH),
9. 80 (‘bammechl orc pyrim d| ne 1H pyriazol -

12 2-Chloro-5- 'H NMR (CDCl3) & 5-bromo-2,4- 5-isopropoxy-
bromo-N-(5- 12.20 (s, 1H), 9.80 (br | dichloropyrimidine | 1H-pyrazol-3-
isoproxy-1H- | s, 1H), 8.45 (s, 1H), amine
pyrazol-3- 5.85 (s, 1H), 4.60 (m,
yDpyrimidin- | 1H), 1.30 (m, 6H)
4-amine

Method 13

[1-(5-Fluoro-6-methylpyridin-2-yDethyljamine

A 250 ml round bottom flask containing 6-(1-azidoethyl)-3-fluoro-2-methylpyridine
(Method 20; 567 mg, 3.15 mmol) was charged with 10% Pd/C (242 mg) and was evacuated
and backfilled with H; via a filled balloon. MeOH (6 ml) was added, and the mixture was

allowed to stir at room temperature. After 1 hour, the mixture was filtered through a plug of

diatomaceous earth, which was subsequently washed well with MeOH. The filtrates were

concentrated to give the title compound as a pale yellow oil (404 mg, 83%). "H NMR (400
MHz, CDCl3) 6 1.41 (d, J=6.6 Hz, 3H), 2.05 (s, 2H), 2.50 (s, 3H), 4.14 (g, J=6.6 Hz, 1H),
7.13 (d, /=3.8 Hz, 1H), 7.28 (d, J=6.6 Hz, 1H).
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I soproxy-1H s, 1H), 8.45 (s, 1H), am ne pyrazol - 3-
5.85 (s, 1H), 4.60 (m vyl)pyrimdin- 1H), 1.30 (m
w6Bos/1431aei ne Met hod 13 11 PCT/GB2006/001760
-(5-Fluoro-6-nethyl pyridin-2-yl ethyl]am ne A 250 m
round bottom flask cont ai ni‘h@g‘
6- (1-azi doethyl)-3-fluoro-2-nethyl pyridine 5 (Method
MetRéds 667 ng, 3.15 mml) was charged with 10% Pd/ C (242

#H ) was added, and the m xture

Wa% 25%1 IlnPI\Qﬁgd BQtt@iﬁ 'ﬂasl@&orftﬁﬁmgtﬁm?&{)%—ﬂkﬁt lp%vfrfdﬁ{e A carbonitrile
hour, the m xture was Itered through a

(Me@pdﬁé nR2éeuis. éam:rm) bl pon e I Wg)srhquvlei M. The
soluf s EYLEc s i 320 BA R SN BBtson P 10 g Sigop in ether,
25. S%M&%g%dl&g% %11?_&019 f%gll’é ﬁfé'rsal%lo V\%Z 'dﬁirﬁ)%th with

saturateANHgC1 (1 63lBadded didy) wisé), 28d (i, blﬁtfeﬁlcﬁnlbdnne Blaly allOMEed to stir at

. 2006/ 123113 PCT/ GB2006/ 001760 -53- Methods 14 .
0 °Crloy £0 prinigies The fryery ey e separaiprd) andihn afuecns patiopwas extracted

wit g, R B TO AR PO Ao Rant v bine i iy 220
conc%nﬁéte@ Thb&eslﬁtmrgmll )NaWdSS(ﬂhat pede@H (B0 anrihyadd ohessoRiion(v24d cooled

nder N2. The 5 solution was cooled tg 0 C, and a
to 0 S€| NFBHF] (¢ %,\}@E& mpgplswag adged 3 porgons Qe QfTightes s he reaction was

allo\g&!&f’%r Sft]h agl%orrh Qatxﬂ@?orai%ggﬂ g& %Wthceﬁ coﬁ\tén‘ﬁrateé ’E‘ﬁ’éjlresi%ﬁle was

e reac n was quen sat

- partildéd bdGreen Et(htth:lmﬂ Hi@mnﬂth@équeammyé’rewm plrasted with EtOAc The

ure was allo stir at.0.C for 10 m nute
Comglgg?é ngwa@wﬁg@gaﬁ%?% ey ﬁli?éedaaleéﬁquelﬁaaﬁ?ff Jﬁe SFue
matieht \&%§bﬁﬁﬁ&?9y sifikd Qel%h%‘fatog@}gﬂ& (X6 i£ 8020 'B@Qan% E@Aeg 0.42) to
were washed with bfFine, drie ['tered, and
afforsbihe ditte campdundriser paégyﬂllqmgll 6130 ma220h gwltwedtelpﬂ) NE OVR (400

Mite g0l 106 i el AT Frv B 30 e IR0 - 487 .

1H)n‘}' OSJKcﬁf‘J—Q_B% VWEHS’WQI‘P@ J=%|’}H\£BPH)‘0 stir at room
tenperature for Thour, ahd was then concentrated. The

residue was partiti oned bet ween Et QAc and H2O, and
Met h ueous | ayer was extracted with Et QAc. The
Aed organics were washed with brine, dried,
5-Fliblot &t lﬁ,ﬁiﬂlﬁ@%@ﬂ%ﬁﬁﬁﬁd The crude 15 material was
purified by silica_gel chromatography (Rf in 60:40

hexapgsl Emddooitom ik was chaized math Zrbromo- pdluernprpineding §4.73 g,

24.53 BR0B HE R B} i 39 BB BYR (50 O3 Bfg g e 1.07
g, 10.78 nindl), andHAinc dhistlG98 sng, b1, mrhoN9The Badkivdsmvacuated and backfilled

with N, and anhydrous dimethylacetamide. The mixture was allowed to stir at room

temperature for 5 minutes, and was then fitted with a reflux condenser under a positive flow
of Nj and was placed in an oil bath preheated to 100 °C. After heating overnight, the mixture
was allowed to cool to room temperature and was diluted with brine (30 ml) and EtOAc (30
ml). The mixture was filtered through a pad of diatomaceous earth, which was subsequently
washed well with EtOAc. The layers of the filtrate were separated, and the aqueous phase was
extracted with EtOAc. The combined organics were washed with brine, dried, filtered, and
concentrated. The crude oil was purified by silica gel chromatography (Rrin 80:20
hexanes:EtOAc = 0.39) to give the title compound as a pale yellow solid (2.24g, 66%). 'H
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1H), 7.08 (dd, J=8.5, 3.7 Hz, 1H), 7.31 (t, J=8.7 Hz,
1H). 20 Methods 15
wo-2bberiasa3 6- met hyl | pyri di ne-2-carbonitrile A BOTMB2006/001760
round bottom fl ask was charg g with
2- br ono- 5-fl uor o- 6- pi col i ne~ % 73 g, 24.89 mol),
Pd2(dba)3 (341 ng, 3.0 nmol %, DPPF (420 ng, 3.0 nol %,
NMR; (1400 OAtdn i AeCK LS 2.57 (4§, /=BA) HB JHDT Y3 (B0Es 60 Mz, dH3t7.3B@d, J=8.3,
6.01 nmmol ). The flask was evacuated and backfill ed
43559 W)(h N2, and anhydrous di net hyl acetam de. The
m xture was allowed to stir at roomtenperature for 5
m nutes, and was then fitted with a reflux condenser
Methoddi6 a p05|t|ve flow of N2 and was placed in an oil
at ed to. 109 : heating overnight, the
UOLY QSR Aramale, o i t eper at ure and

wasy- @1 k‘ySQﬂﬂ\&b Fytli’dlh@e%ﬁe'igylzﬂc)ataﬁf‘&je EEASa (3. 10%)0.50Rhol),

m Xt ur e was ered f ou of di at omacedus

DMad (00 1 2% 61999\%191@)3@@}116%4@% dlowelx)he@ (MB18 gy.0PO mmol) in THF

(5 nﬂ] was atgé%ﬁg 5@3/"?5‘[5@ %Q})&]rgxégft%{g{og in rqu%@(s g agraa%tﬁ htl%um hydroxide

morﬁﬂﬁ lane@. 03'39 NDG8 MB6IS aN@ARE Q\hﬂ)hwﬁ 4dded. ”Fi{e' rB4btion was stirred at
tered, concenfrated. The crude oil was

roorpu¢mp¢r@@1r¢)§or§i5 Ihiowts. Gidker @an]ﬂmaegdm?rgaﬂfc layer 8Gis 3€parated, washed

w1tlp§ e @é nllElgW 8?3‘9 ov(eg%%ﬁlém%%g%et Rﬁﬂ* %056]8%/}?%%%1 gle resulted

resu?ﬁ%%ﬁﬁﬁﬁﬁﬁdﬂ@%ﬁﬁnn ckﬁ‘ém rz(p‘ﬂ@ QHMAEOBREL: 3) t06g126 e t{td.compound

as a\po}pugless Qﬂ @%g 7ﬂ’4)) M%pﬁ@g %SBFoundHEM+H] 259
tent - Butyl -1-(3,5-difluoropyridin-2-yl)ethyl carbamate
N-(1-(3,5-D fluoropyridin-2-yl)ethyl)acetam de (Method
Method 17. 10 g, 0.50 m noI) DVAP (0.0122 g, 0.0999 mmol)
.-tert but yJ (0.218 g, 0.999 nmml) in
~SH C for 40 hours. After

coofd Ng14(8, st&ﬁﬂa)ﬂoggmﬁ@tﬂ;ﬁm chﬁhH&@ O Q@Lez %ng) 11.1 mmol) in

monohydr at e and wat er
Me@Hc(é dnl) ﬁhéerrl\éza&as added/vh&%é’cdll(ﬂ (%65331 g, lboi(bonmbbn"ﬂm sauiutroel was

chayBh v oS AT o B AU SOy PR or 1 hour

TheQ:‘é@ilﬁlf Qfgb %ﬁl@éﬁﬂﬁtfﬁtratﬁfd &fd the ﬂﬁiﬁ@é wﬁ§ dﬁ&i 168 the fifle compound as
sulted resid

a whit kB0 RY°A). E&NMI%&@QMM)Z) B47 (b DA D) B34 (=72 Hz,
1H) 9%@3&”?%?2% “E kﬁf 3?12519@&% %7%/%1;) N&S: cated.: 200;

Fouhd{ [M+B]"30Di f | uor opyridin-2-yl)ethyl)acetanide To
N-(1-(3,5-di fluoropyridin-2-yl)vinyl)acetam de (Mt hod
24; 2.2 g, 11.1 nmmol) in MeOH (5 m) under N2 was

Mediddsqg10% Pd/ C (0.0537 g, 0.0505 nmmol ). The sol ution
Was

2.6-Dichloro-5-fluoro-N-(5-isoproxy-1H-pyrazol-3-y)pyrimidin-4-amine

To a solution of 3-amino-5-isoproxypyrazole (1.75 g, 12.41 mmol) in THF (20 ml)
was added triethylamine (1.51 g, 14.89 mmol) and then slowly a solution of 2,4,6-trichloro-5-
fluoropyrimidine (W0200549033, 2.50 g, 12.41 mmol) in THF (20 ml) at 0 °C. The resulting
mixture was stirred at room temperature overnight. The solvent was removed in vacuo and the
residue was diluted with EtOAc. The solution was then washed with brine twice. The organic
layer was obtained and evaporated to dryness. The dried residue was subject to silica gel

chromatographic purification (by ISCO Combiflash with gradient EtOAc/hexanes) to afford
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charged with 1 atnosphere of H2. The r
stirred at roomtenperature for

1 hour.

eacti on was
20 The

woav@lstizwas renoved by filtration and the fi PCTAIB2006/001760

was dried to give the title conpound as

(0.10 g,
1H),

9999 .
8.34 (d,

"H NVR (400 M¥®) 8.47 (
J= 7.2 Hz, 1H

7.89 (m 1H),

a white

solid

d, J= 2.4 Hz,

5.21

(m

the ddsa)red ﬂno&ﬁct(($440 3ield7B4). (L4-ME; 264 8\iHEL): HINMRBCDCL:) 5 8.70 (s,
201. 25 Methods 18

1) 80 55 LD 39 6o B2KE Gk comr o
1H pyrazol

-3-yl)pyrimdin-4-amne To a sol ution of

3- am no-5-i soproxypyrazole (1.75 g, 12.41 mmol) in THE
mgalm) was added triethylan ne (1 51 g, 14.89 nmol)

P e S5 eSO St by s st

‘quﬁithﬁ%

apprE?ﬁat@%%rﬁﬁ dm@eriQisC. The resulting 30 m xture was

rred at_ roomtenperature overniaht.

The solven

f& )us1|ng the

t_Was

NMR dsd/or EEVMESe Was
HR—was—{-hen—washed—w

qiRyriaitline t

tth _hring tan

hAmine

fa¥a)

r HaMRo$08iMided) &1a.28v gpethatded to

5-isopropoxy-

Fp—
m_m

J F}{}Pyrazol-}

G AT HREB I A ddeiiiiGn BEL

gr adl EuplyrdzbIcB\c/ he >9agme@) 1HR 5ag‘5fa@ﬁc5 WQs2(GHikdidihe 3 | amine

P 2006/ 00176Q -55 the desired product (1.40 g,
yi e| YDrrauidinet. g, 16469 pndi4 15 (m, (ch13) S 8.[70
.22 (d, 6H).

(S,| ankide, 5.90 (S’ll.mjé65&HQ”3H}m27

Method 19 5 The flo ng conpound was prepared by the
procedure of Mt had, 18 6usHagH)h®IS:apprdpriate stajting

2,4, 5,6- 5-isoprgpexsy- N-(5-isopropoxy nd 11. 46| (s,

materials. Meth Qo N or_LC/|M5 Pyrim d| ne
Ani he. 1982, 5, 6- Tr|i @‘F‘ﬂr%l %{Rﬁ?/%(d(* 5 sz,)pyesI 12.p5
a

1H) L 10.23 and tetrachloro 1H pvrazol - 1H pvrazpl -

9.94 (s, 1H), 5.85 and 5.75 (s, pyrimdine am ne
I)p rimdin-4- 1H), 4.69 and 4.45 (m 1H), am ne 1.30
-M—é’@,j!:GOHz 3H), 1.27 (d, J= 6.0 Hz, 3H). M

6-( 1(:@Eﬁgethyl§-%lﬂud: Quntlemb Mythihe 322. Method 20
6- ( I- Azi doet hyT)~-3-T1uoro-Z- met hyl pyridine 10 A 250

m A 3dthhl b@mddlwtbh‘la&dskwomtaamrg h5-fluoro-6-methylpyridin-2-yl)ethanol
(Me%lio(d5f4f; I5 mg, 9 515 Xi Q)yas c arge(g \Xthh)trletﬁaﬁmlne (0.75 ml, 5.4 mmol) and

anhydrous DCM (8.0 ml). The solution was cooled to 0 °C, and methanesulfonyl chloride

(0.32 ml, 4.1 mmol) was added dropwise. The resulting mixture was allowed to stir at room
temperature for 2 hours, and the volatile components were removed using a rotary evaporator.
The residue was treated with sodium azide (466 mg, 7.17 mmol) and anhydrous DMF (5.0
ml), and the slurry was allowed to stir at room temperature. After 2 hours, the mixture was
partitioned between EtOAc and H,O. The aqueous phase was extracted with EtOAc, and the
combined organics were washed with brine, dried, filtered, and concentrated. The crude
material was purified by silica gel chromatography (Rein 90:10 hexanes:EtOAc = 0.47) to
afford the title compound as a colourless oil (567 mg, 89%).
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(Method 14; 550 ng, 3.54 mmol) was charged with
triethylamne (0.75 m, 5.4 mmol) and anhydrous DCM
wO0&20@/m3)13 The solution was cooled to 0 C, andPCT/GB2006/001760
nmet hanesul fonyl chloride (O, 32 m, 4.1 mmol) was
added dropw se. The resultlné m xture was allowed to
stir at room tenperature for 2 hours, and the
Methold aii | e conmponents were renoved using a rotary
_tor. 13 The residuye was treated with sodi um
jewoygding-yhethapamine g anhydrous DMF (5.0 i),
anefot Q1! o‘ﬁrJfX?)Q@?t—@l Ry 5Ic@ﬂé&rbﬁyrﬁimﬁ%ﬁ}@thylcarbamate (Method 22;
t enperat ure ter 2 hours, the mXxture
2.050m %94 imoddn BEMeeR 1) @asadied HEAioEine (laiqa aduéNpﬁ&éemnol) The
a with Et

reac\\;ﬁfl gv%\)%/ta‘éqq%c{j et\M)?rH t‘HPP?{g e'dﬁolr ggmoufs ﬂﬁé F(Qgenqg%a %rgoved and 10 ml of

satu@ﬁét?&fdﬁdrﬁbﬁ:@rboﬁﬂ@ vidls W€ed. TAL e&suftin Vé@lﬁedﬁié rsbfuliel wa extracted with
ilica gel chromatography (Rf in 10 hexanes: Et CAc

ethe@ (im)loe ol Rdrigd puergodivg sulfateear@m@pmtwo givedhotitle eempound (1.1
o, 884 ad 281 Wnostt 310 1 XRUR OO N2} 83 46, B QRO 9% (e, 1),
4. 23((%1), J3|='((§H§ iy, 1 werepym), dinT-@; y&)oes Harsmm. MeS: Geled: 158; Found:

ution of
[MAEE) 18%nt - but yI - | -(3 5-di f | uoropyri di n-2-yl ) et hyl car bam
ate (Method 22; .05 g, 7.94 mol) in DCM (15 m ) was
added HCl1/ di oxane (15.9 m, 4N 63.5 nmol). The 5
Meth®d@2i on was stirred at roomtenperature for 3 hours.
Tﬁesol vent was rermved and 10 M of saturated sodi um

Al O HRSHIORINAY aqueous sol ution
‘g‘?ﬁnh{é&fﬁ@g‘?& §11h(3 %ﬁ@gﬁ{é it d%@g,l) By gagiéﬁﬂe%fhod 23;20g,

0.0 MAR (0,242, BOOGmras) mndBoe,q & Fog 3.0 mumdi) MVEHF (20 ml)
wasgp?igrgd 2@52 of fcgég)%qgg f‘\ljfﬁgr gchgvgz t'() 5&0’% Fq)rgpega?tglspnb }1;% hygdrogide
mo%émplﬁélg@ (é) 2(4\7? §) ¢8l0GHmol )]aﬁ? '\xfa't:é}l{@@ miyRedeMibildt The Yeaction was stirred at

tent-
room(tanﬁerdimé fonrl 8 hpnisdTo V@th wat dided athblaﬂﬁ)() enlA Bel agammnlayer was

sep?r %{gﬁhﬁ% t%sl{gS_ %6 | {eh%% ézo Ig &é‘grg]gv%@f solvent,
the FE¥Rltdd re@ife @9§8@1ﬁ&1 l%Accgumﬁ Qh&rﬂ%ﬁpﬂﬂh&bﬁe(@c@ﬂ@ 9 5:1) to give

was stirred at 50 C for 40 hours. Aftér cooling
the tlﬁonmmpomelrmtamokzurllessml (20 g, OO déNMBrﬁé(P@/Mﬁ&t)é 8 45 (s, 1H), 7.87

(m 18001 PR ey T ol 43R oy GH L AEB T D o7 187 e 3. s

CalE‘d) up SR, F?o_ﬁnd/‘ﬂ}\/ﬁjl-l]“@@ Fetomtiesxctd0fagHetermid W}QPDCQChlralpak

| ayer was arated, washed with brine (50 m)
ADH{Q&@Q@#MG i 9ho Subt.ate. After renoval of sol vent
20 the resulted residue was purified by colum

chromat ogr aphy (hexane-EtOAc = 5:1) to give the title

Me nd as a col ourless oil (2.05 g, 799%9. 1H NMWR
%%8 6 8.45 (s, 7.87. (m 1H) 7.24 (d, J=

4 MHz ,
<S>—W-é1-€375-‘ﬂztﬂ MMLMYJ_LM% 1.32 (d, J=

7. 216% Solﬁwn o' :(1-(3,5- d1ﬂuoropyr1d1n—2-y1)v1nyl)acetamide (Method 24;2.2 g,
11.1 mmol) in MeOH (20 ml) under N, was added (+)-1,2-bis((28S, 55)-2,5-dimethyl
phospholano)benzene (cyclooctadiene)rhodium(I)trifluoromethanesulfonate (0.074 g, 0.111

mmol). The solution was transferred to a high-pressure bomb and charged 150 psi H,. The
reaction stirred at room temperature and maintained inside pressure between 120-150 psi for

24 hours. The solvent was removed and the resulted residue was purified by column



10

15

20

25

30

Cal cd.: 258; Found: [ M+H] +259. Enantionmeric excess was
determ ned by HPLC (Chiral pak ADH, 98:2 C02/ MeOH),
wo20G/128re. 25 Met hod 23 PCT/GB2006/001760
(S)-N-(1-(3,5-Difluoropyri d| n 2 yl)ethyl)acetam de To
a sol ution of
N-(l-(3,5-difluoropyridin-2- yI )vi nyl ) acet am de ( Met hod
chropshifog2apshyy(EtQ@Ac)itorgined the ititle weﬁpbmnasra Whitmshéid (RD gy@6%). 'H NMR

(400‘;‘1}%2§m zf;nél) 70 AP, 3 @ 7=9 TR M, 730 (m, 1), 521 (m, 150,
1. 81((83’%%)2?@46{% ?Srﬁ?%'l‘;}nﬂ/ﬂ%galscg URHOFE A2 ARS “f ate

ution was tra erred
to a hi gh pressure bonb and charged 150 psi H2 The

E agtlon stirred at roomtenperature and maintained
e pressure between 120-150 psi for 24 hours. The

N—(lSQJ,S’ Wﬂuéﬁ@@r{cﬁfmyﬁﬂf‘ %!%c&llaﬁu({eesm ted residue was

pur i y col um 113 PCT/ GB2006/ 001760

- 5T ochmorrae g KA hy3,6 EiDReppyroligi2vd)athemont oxiseddintisadieh; 12.5 g,
72 Gy RS R § 58P oy, Y, b398 e By o

DMF'(IO(HTD) wis alled TMSEH)(0.01 10, 0(75 m +The. r&f’cu@ﬁ mitfardwss stirred at
MS: Cal cd.: 200; Found: +201. Met hod

rooraknmqgm(esfo's 1phpwrgdhepgited Wﬂ@-e;vhler\@ ) aed tﬁéﬁ?fqgléhrp@gh a short
f
pad g!)f(lé%&?%tfﬁérg% éréa Q:%%éeg@étfeh ﬂgg ﬁ?ﬂ%{;?w%% %Ael%lﬁé&%rb%ﬂgeen 200 ml of

EtOAthyld 1;50ael c(f&dtu&téd sodnfd bivarbohateaTik bﬁgaﬁlc perstlems fparaded and dried
0Q m) was ed, TVaCI
oveliﬁodnan e%ao ‘?rrﬁ\ﬁtf)r remﬂ\éal .Oé sQlv e nthaiespy F regidue yias Ppe’ée%‘?y column

chr tB@%}?ﬂgﬁO@@Pﬁe%@A@c £o1) 3&3%1*&9 Wetitld Jb%‘ibo@lhh 48 E%h‘% "s{;‘hd (2.70 g,

d filtéred through a short
9°/c.)elH{ NMVR The0 MHZ) 585 (sasH ) ﬁrﬁde(ﬂt J at2e@Hanid}, ﬁ@7r(ms i1 HXe5.87 (s,

uneSiafanbh: LA AT Gurat a8 FRuner e ey er as”

separated and dried over sodiumsulfate. After

renmoval of solvent, the resulted residue was purified
Metipd@23 uim chr omat ogr aphy (hexane-EtOAc = 2:1) to give
7 he tit eco.ougda avvhgxte solid (2.70 g, 15 199%.

- ey, 8.51 (d, J= 2.0 Hz,

1 I
HTo o scﬁﬂtb‘sﬂ%f C%ﬁ?lﬂ&r%%(ﬂﬁlggl&%‘é)(l([) 9. g14_1|_ @En&abhwré?%lgg%o ml) was

(s .
add@dzynemy(ma@emm wromagey(6il diml, 85 ;7| n)lmpl)am e whkitiom 220 °ToThe reaction

wasrﬁﬁ\giu;i F 02t e E@E)‘erﬁ{f | U\,élgg urg, %Fa Eshlgp:ue ‘%\ Bﬁ%ﬂ?gﬁ so%utlon (50 ml)
wasiHdaed, @@.trﬁ&éd %1tmeth68 @1 00 rh)) nﬁﬂd)drieﬂ oVEEscuRlH khlede. altheQOQent was

The reaction was stirred room tenperature for

rempvesk She Ssidnedd bd gs ALY mrb@lédwﬂmﬂm@@ hmrp@hlové@(%ﬂw g, 142.6
mmol) and sodium acetate (11.70 g, 142.6 mmol) in EtOH (100 ml) and water (50 ml) was

heated at reflux for 3 hours. The solvent was removed and diluted with 50 ml of saturated
sodium bicarbonate and extracted with EtOAc (2 x 200 ml). After dried over sodium sulfate,
the solvent was removed and the title compound was used directly in next step without

purification.
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was added, extracted with ether (100 nml), and dried
over sodium sul fate. The solvent was renoved. The
woesictag11611. 2 g, 71.28 mol ), hydroxyl am ne PCT/GB2006/001760
hydrochl oride (9.907 g, 142.6 25 mmol) and sodi um
acetate (11.70 g, 142.6 mmo!y8Tn EtOH (100 nl) and
water (50 m) was heated at reflux for 3 hours. The
Method 26nt was renoved and diluted with 50 ml of
rat ed m.bi carbonate and extracted with Et QAc

. sodi
@i&ﬁ%@xﬂmw@% over sodiumsul fate, the
SOYQUoIRR I EOPIACIND L 8ronkdydSEIROUIYI MBI ethod 27;

directly in next step wi purification,

2.0 gooemerd)ind GFEICBA) 068 e@kﬁé@CI/dlesaneMM nddt Do 68 mmol) The
reacé 1)1was gurre%raarrrg(?ﬁ)fempera ure f¥)1 l%tolqui syl s&%ent-rveasare ove& an%nlo ml of

satufafdd dodifuim bié&l)ﬂoniite (vrs 6 QIO TYAE réiunmganhéc&ts Rytutian bagekteacted with
(Met hod 27; g, 6.6 nmmol) in DCM (15 m ) was_ added
cthep(g ¥ dPG b érl(xi vvqﬂsodmnwulf@@ W)lcemqatedao gugdhe e ¢Rmpound

99 a I h ent

095 g TR T RN E R NS R S e Y Btttz 110,
7.76/@8, ﬁddeﬂandTﬁ‘l«ﬁHzeﬂH} Wlmdaﬂumuszsnl{yuugr(qvmse8Hz 1H), 1.73 (b,

extracted with_ ether (6 x 100 m ), dried over sodium
2H)shft} &t & a0l HoABent rated to give the title conpound

(0.98 g, 73% as a pale yellow oil. '"H NVR (400 MHz,

CDC13) b 8.60 (d, J= 1.2 Hz, 1H), 7.76 (dd, J= 2.0
Methnd 28. 4 Hz, 1H), 7.24 (d J= 8.0 Hz, 1H), 4.13 (q, J=

6.8 Hz I—I), 073 b, I—I),a1.41 (d, J= 6.4 Hz,

2
S 85:; %{IQMPW ('g?' (12 g/s?ll%r))ﬁioiﬂ%ﬂl&ﬁ@@zah%@gt&g{rﬁ {elxq&hé’cﬁ 28:16.0 g,

65. 828nmm16 DN@AP (161 8513816 mmoll) anmqléﬂ(mtﬁxllqgrbqr@teﬂ_@f; 73 g, 131.6

T N LN —

hthlﬁﬁlq{yﬁroﬂé fbnGBRALRE (3.9 % ﬁfﬁ?)? aﬁfd‘*\{l@cer 1bb hﬁ) Wlle added. The

hydroxi de nonohiydrate wat er
reacfio @mbmnvéateoamaedpermee forr ééchpuxsranvbalsensdllmerde\dltmthﬁb@ﬁﬂ ml).

erature for 20 .hours the ted
The(eSgB y ayigbsp v e G (g il m sl
AfteMrétowl iof Sol{d0therdsultédebsidiunt Qs wﬁﬁedsgyd wmngu;hf@ﬁe@o graphy
After renoval of sol vent, the resulted resid

(hexge O Aa oy 1 L6l givmthe il vampginghana pal %@4&%0@{% 2-93%). 'H NMR
0y 53 S0 F Ha . EHTD T 1 SEE: B FA By - 721,
1H)17'|)31 (éB JO48 4ddg;, 138, 46@(1ﬁnm)8 1%7*@,, 9H)H)1 ,31&(14& (% HZ 3}? ®IS:

Calqu 30@:—9*01@ M@igé@h 7. 2 Hz 3H) I\/S Cal cd. 300;
Found: [ MtH + 301.

Method 28
(S)-N-(1-(5-Bromopyridin-2-yl)ethyl)acetamide

To a solution of N-(1-(5-bromopyridin-2-yl)vinyl)acetamide (Method 29; 17.0 g, 70.5
mmol) in MeOH (140 ml) under N, was added (+)-1,2-bis((2S, 55)-2,5-diethylphospholano)

benzene (cyclooctadiene)rhodium(I)trifluoromethanesulfonate (0.51 g, 0.705 mmol). The

solution was transferred to a high pressure bomb and charged 150 psi H,. The reaction stirred
at room temperature and maintained inside pressure between 120-150 psi for 18 hours. The

solvent was removed and the resulted residue was purified by column chromatography
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25 Met hod 28
(S)-N-(1-(5-Bromopyridin-2-yl)et hyI )acetam de To a
weabstizen3of N-(1- (5-bromopyridi n-2-yl)vi nyl ) aeeraaB205/001760
(Method 29; 17.0 g, 70.5 mmlg in MeOH (140 m ) under
N2 was added (+)-1, 2- bls((ZS
5S) - 2, 5-di et hyl phosphol ano) 30 benzene
(EtQag)ad @ anettlamlu11ﬂaarm)mﬂsmnhdmsrmv9}ﬁ1relsbl1dl oY 508ret 9240 SHINMRA#E0 MHZ)
solution was transferred to

nmol
5 8,62 gt o0 e Uik Bochib: AT Har Hbu SL868el -~ pal it £, 1), 731 @
t U t d
7= 4 8B AT A 2D s DL PTRR Bt AL RS, o242 Found:
[M+${jf 4N Enmmﬁ[mamdssai@thrmh&drb@mlt@ @Chied paduB ;W30 CO,/MeOH),
rified by colum chromatography WO 2006/ 123113
C§9-GB2006/ 001760 -59 (EtOAc) to give the title
corrpound as a white solid (15.8 g, 92% . 'H NWR (400
MHz) 6 8.62 (d, J= 2.0 Hz, 1H), 8.34 (d, J= 7.6 Hz,
Methbll 298. 00 (dd, J= 2.4 and 8.4 Hz, 1H), 7.31 (d, J=

o BrEpiEs o Ly 1H).,.1.85 (s, 3H), 1.34 (d, J=
MFEQ—MM 2; Found: [ M+H] +243.
Enantd %fdn%f@xlﬁ%ﬁﬁ) eb1alomitARA 258 é‘"'_l’hl:o (n@hbl)@ﬂl pagE (569 ml) was
70: 30 CO02/ MeCH), 9% ee. t hod

addad 4 $ol@ianuipyeMgBn (EZ(W ki 16912) Iam@tl)aderE atd) %c JSleueactinn was stirred

et i eS a5 binutodout b Arsh e At okt laeEus m,
211 568md)MTROehctidh thitrurdtwdd sﬁnea' bnefobﬁﬁ@ F)@ﬂatuﬁaﬁorsm HoudSaturated

at roomtenperature for 1.5 hours, | oned
sodigoliearbenadgislutigm(Semb seas 9ddaslrﬂnérqxaéctewnmEt0Azﬁ x200 ml). The
con{blned)or%ﬂl]cewaﬁe %ﬁédl‘%ﬁﬁ %dﬁﬁ%ﬂr Elfé\%r aftgf dJeﬁl%g%la(;f soRRM, the resulted

ure ours.

rem@th&@ﬁéﬁ%o\ (bg‘ﬂolﬁﬂnﬂﬂhr()ﬁﬁt gphydBe:ABE IO 2X51:113€8 gidte the title
C

W th X 200 he conbi ned organi c was
conypoitediasa white saliduifh Sl 256)e! H NMB (40(eMiblza 5 9041 ol Hp$t70 (d, J=2.4

5 SO S0 B L B T s . 59

1H)t2t)l7%s 3EDPISY Cdlcas 2aovvmdna %\@#Hgfz(ﬂ 50, 229 . 'H NWR

(400 M) 6 9.41 (s, 1 H 70(d J =24 gz 1H,

8.10 (dd, J = 2.4 and 8.4 Hz, 1 H), 7.73 (d, J = 8.8

MeliZash B> 602 (s, 1 H, 5.59 (s, 1H), 2.07 (s, 3H).
| cd.: 240; Found: [ MtH + 241. 20 Met hod 30

(S)-195- -Gl Gr@yabaniiony pindiincdnedchidtabani ne
hydr ochl ori

| uti on of
(S)A ﬁ%‘HFOIbafid @ g7t W&;lchWFmew@ﬂWzylVW&aﬁlgﬂ%? @4ethod 31;
t (
2O )1 (a8 OBy, B N 5.5
andaticred b nop&ﬁempenaumﬁfdr@mmrsaffdm solfvent Washrenosed thhgve the title
compontd (173850 B0V 218! ¥PNMIE (ddd Btz 5 .60 (or, 350, 8.50 (s, 1H),
7.62 (m, 1H), 7.56 (m, 1H), 4.52 (m, 1h), 2.03 (m, 1H), 1.50 (d, , J = 6.8 Hz, 1H), 1.04 (m,

2H), 0.79 (m, 2H). MS: Caled.: 162; Found: [M+H]" 163.

Method 31
(S)-tert-Butyl-1-(5-cyclopropylpyridin-2-y1ethylcarbamate
To a stirred solution of ZnBr; (7.85 g, 34.9 mmol) in THF (40 ml) was added

cyclopropylmagnesium bromide (54.8 ml, 27.4 mmol) in THF dropwise at ~78 °C. After

stirring at —78 °C for 30 minutes, the resulting solution was warmed to 0 °C and stirred at
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25 conpound (1.73 g, 93% as white solid. "H NWR (400
MHz) 6 8.60 (br, 3H), 8.50 (s, 1H), 7.62 (m 1H),
wé.206/10m131H), 4.52 (m Ih), 2.03 (m 1H) 1. 58CtaB2006/001760
J=6.8 Hz, 1H), 1.04 (m H% 0.79 (m 2H). Ms:
Cal cd.: 162; Found: [M-H + 188 Method 31 30
(S)-tent-Butyl-I-(5-cycl opropyl pyridin-2-yll)ethylcarb
0 °Cafiza B @ mifutes. QS)'-IYef‘te}Blu@Dﬂi{S&ﬁ)dStnOlﬁyriZﬁerQ%flIeﬂly%ﬂgﬁmdid (Method 27; 3.00
mmol ) in THE &)40 mg] added cycl o(éar opyl magnesi um
g, 986 srnele apbRI@Phys (02 764g,r9rﬂ98)mmﬁ e adldsgvirieeesdyely 7Bhegesulting
mleSAgt ¥hs stﬁ%edra':( '68 808l 3 ﬁgurg %ﬁ %%l t@ WY S Sﬁ 'tintl]%%t{u%s &‘bé H19e

U I 'On Was warned |rre

satu%drﬂaﬂSﬂlihﬁl d?ﬂlﬂc@ﬁﬂ%d@@ let6Qcted ﬁ@thQEtOAchihd Iiedionert Bdium
S)-tert-Butyl -1 - - br ono yridin-2-yl)ethyl car bamat e

sulfqtmmde@qval@f g@vexgg theg r %53 ugmzps m{lﬁ By golugns 76
chro%au?%é‘ﬁ@ VsaﬁEEPJn)e BB ng) gUE RS uh?pou&i% § SRtk & b02.04 ¢,

S stlrre r COO

78‘VJ)01HNMR(4E)®MHQBSI8€30 (HQQ 9.0 B, 1Hﬁvmﬁa(t1ed]ammmm Hz 1H), 7.25
ri de was added, extracted vvlth Et OAc and

<d 8 T M 20dch 4 iSeh Hing Yy rit AP Gh O Ghkdfe 1 36 s 9FD), 129
I
(@ S TR HESEDETREHE, % 0 280 M Qe VoI 263

conpound as a white solid (2.04 g, 78%. 'H NWR (400
) 8 8. 30 (d, J= 2.0 Hz, 1H), 7.37 (dd, J= 1.6 and
_‘u_ﬁzMe , 7.25 (d, J= 7.6 Hz, 1H), 7.20 (d, J= 8.4

(S)- E‘?ﬁ-B&tl"/ﬁ-’lﬁ fﬁl%r((ﬂkldmﬂvl)%t}%%agﬁﬁnajcé'b 1.37 (s, 9H),
J=7.2Z Hz, 3H), 0.96 (m 2H), 0.69 (m 2H).

VEA Galieh of (Sifrzf-(1F@uﬂ@brOPM¢tﬂl-22ﬂEthﬂﬁcmmmﬁdmhod 331108,

07BN 114 . 12.07 Pob AP asaRde A es LT gl in THF (100
ml) (V%)s stlﬂ-rédlat(s'é-o@ fé@ Do BMﬁﬂsdJ)APce?cddléd(% QMM@&R%@EM’:G hfmﬁhhﬂqmmde

mormhgidratpdz (1)9(g2 6238 ng;noljl 20d watang! 00 b WaﬂEa(ld_e@loThq Ef:anu()n was stirred

5 fo r After cooled to
at 153 Bt Ao R Pl Chbo00 Bub e Rl Blaat R Sy, Fed with
brind 2B0BmINEd dravdchvertliurt k0@ate] AftveemotsldgdolvERe the resulted residue
reaction was stirred at rt for 5 hrs and diluted with

wasgt{uhlfpd bz golumn chramatograghy (ldexangditOng s % e pripgiethe title compound
i 1. 190
o R a8 00T T R RS2, 70 o

1H)! 2S5 AU %IY\@H)WGVHneﬂH})M XolsUom), ¢ Iy e grarhy3H). MS: Caled.: 240;
( Hexane-, 1) to glvethetltle conpound 20
Fougd: [MAI'@4}el | ow oi | (13.6 g, 94%. 'H NMVR (400 MHz) 6
8.46 (d, J= 2.8 Hz, 1H), 7.69 (m 1H), 7.35-7.41 (m
2H), 4.67 (m 1H), 1.37 (s, 9H), 1.32 (d, J= 7.2 Hz,
Mefhdd.33V5: Cal cd. : 240; Found: [MrH + 241. Method 33

(8)-N-(1-(5-Fluoropyridin-2-yl)ethyl)acetamide
To a solution of N-(1-(5-fluoropyridin-2-yl)vinyl)acetamide (Method 34; 11.0 g, 61.1
mmol) in MeOH (120 ml) under N, was added (+)-1,2-bis((28S, 55)-2,5-

diethylphospholano)benzene (cyclooctadiene)rhodium(I)trifluoromethanesulfonate (0.441 g,
0.611 mmol). The solution was transferred to a high pressure bomb and charged 150 psi Ha.
The reaction stirred at room temperature and maintained inside pressure between 120-150 psi
for 7 hours. The solvent was removed and the resulted residue was purified by column
chromatography (EtOAc) to give the title compound as a white solid (9.8 g, 88%). "H NMR
(400 MHz) & 8.49 (d, J=2.4 Hz, 1H), 8.32 (d, J= 7.6 Hz, 1H), 7.66 (m, 1H), 7.39 (dd, J=
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25 (S)-N-(21-(5-Fluoropyridin-2-yl)ethyl)acetam de To a
solution of N-(1-(5-fluoropyridin-2-yl)vinyl)acetam de
wONRichasiii34; 11.0 g, 61.1 mmol) in MeOH (120 RC)Y/GB20@7001760
N2 was added (+)-1,2-bis((2S,,5S)-2,5-
di et hyl phosphol ano) benzene - 61 -
(cycl ooct adi ene) rhodi un(1)trifl uoronmethanesul f onate
4.4 ond.848HHzgl H), .96 (i, i) 1.85 EhdHg,dl. 34 (dod =ia2 Hzy 3idy M8 r@alcd.: 182;

to a hig ressure bonb and char ged . H2.. 30 T
Found g e AR Rer shars et G bl TG 700
CO,/NMSOH§ Bregure between 120-150 psi for 7 hours. The

sol vent was renoved and the resulted resi due was

purified by colum chromat ography (Et OAc) to give the
[ d it lid (9.8 g, 88%. 'H NWR
Method a8 EFRENEDERGIIL 5 2%t 1557 8 a5 (W ot 7.6
(S)-J%%,l-(muorz?@iﬁmylmy,l)azeta&ic(edd, J= WD 2006/ 123113
6/0017/60 -61 4.4 and 8.8 Hz, 1H), 4.95 gm
1Hjlo arsopgionpt ]\@(-1)-(5-ﬂugqu(réqln:i:ylr{lgylmptagcaq (Mgghod 34;99.7 g, 0.55
| . . . + H H
mol PO (7 e 0% M oL RS, RIS R Bl i benzene
(1,5 &g;ﬁ%&ﬁﬁie?ﬁrﬂéﬁilhﬂ g )38t_ra((jf_aiohﬁfdﬂia;3 (4 ﬁ, (Fl bmeghiy. _é)éle solution was
- - (5- r ridin-2- et acet am 0 a .
hyddoghiaeH DRAR. S5 Q518 bauro i PRSP UeayriFa e fppedo give a
dark(v\%@@vgggle\gﬂibh %3s pudfiePoyponrBRblogtdphRE8d: Eld A cHEFR ka2 Merck

Lichrdpi2p). The¢ 28]8) sodidSvagi deiet yih p Nogpiobeanclt BEHZ tngive a solid 86g, 86%
1, 5-cycl oagt adjene) rhodi um (1) tetrafluoroborate (4

theo&,’ C‘@?tilﬁllﬁé)f.og%ém 8?&93?8??“@9&%“10 hydr ogenated at 5
BAR, 25 for 18 hours. The m xture was concentrated to

dryness to give a dark brown oil which was purified
Method34r omat ogr aphy (60% Et QAc/ i sohexane, Merck

[Lt ggregﬁl gg 33 gﬂ gol id was dried in a vacuum
N- 1-50-1t*]fu 0 -5— vin Ll&tt id; 869, 86% theory

COMA 8101 rgofRMUVRBr i IED. 31 mARSTI0eIR mnwiitih ether wad Bildded knatth 170 ml of
34 l\l—%l-(S - Fl uoropyridin-2-yl)vinyl)acetam de A
anhydipus THE ao¢ crplrg Br %@@F@omp,w@mn B¢ Methpd Bp; 16 &r425.82 mmol)

. iluted w 70 . of hyd T |
in TR Tl S il ah P e ROOY MR Binecs, O 1 2 s, then
dilufedByi®ZDOMRK 170 dal). Abid(ahhPdiide (483SsmBdde.9s dieMiSBCM (0 ml) was

reaction was stirred at 0 C for 30 mnutes, then 20
addell duopwisewit O15CDSRer adtition, the asetioncwasrivared de rqapgtegiperature and

. 510,98 mmol ) in 100.m ) was. ded dropw se
sirigd 20T CRBA A § Mo PUREl SACRBLO SR R PAUPELR0 ) was
addbEAMEEAtadted vAROEICA (2 :eZ0®RinlY. PRECSAbREd afgdhie Wardrgd over sodium
hrs. Saturated sodi um bi carbonate solutjon (50 m) was

sulfpigdAdenisenoygk ofetvsat. e ngsitedaesidue wasxpmified by cphwn

conbi ne r gani s _diie ver sodi.um._sulfate .
chr By fhedBR ERE s Tl Rl R b P i ia 6o
3590y "B XNNRN400 MHz) § 9.37 (s, 1H), 8.57 (d, J = 2.8 Hz, 1H), 7.81 (m, 2H), 6.01 (s,
1H), 5.52 (s, 1H), 2.08 (s, 3H). MS: Calcd.: 180; Found: [M+H]" 181.

Method 34 (alternative procedure)
N-(1-(5-Fluoropyridin-2-yl)vinyl)acetamide
A solution of 5-fluoropicolinonitrile (Method 35; 1875¢g 1 equivalent) in THF (3.7

volumes) was added to methyl magnesium chloride (3N in THF, 1.2 equivalents) maintaining

the temperature at 0°C. The reaction mixture was stirred for 30 minutes at 0°C and then
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25 chromat ogr aphy (hexane- Et CAc =
title conpound as a white solid (2
wO0206/15423 6 9.37 (s, 1H), 8.57 (d 8 Hz, ptH)GB2006/001760
7.81 (m 2H), 601 (s, 1H), 5.52 ( 1H), 2.08 (s,
3H. MS: Calcd.: 180; Found:62wM+H + 181. Method 34
(alternative pr ocedur e) 30
dilufdd (hth(IDEM (302 Oplyifiies 402 YA Jetic Ahy EERLAII &glﬁleﬁ@b W DOM (1.6
of 5-fluqgropicolinonitrile (Method 35; 18
volugesi) ves ddgd 4t raagto pRintainifhy rmpsiatwaat 46y éf@e atcherasypllowed to
war T RETh WBLRb e 68 sl blerhidh, by BB N BT hycrogen
carbohate (IYZE9 \mlﬂnﬁzt) wasaaﬂdfed anBtherprodice saatxteHStealidtot BN MO x 0.53
vol u%rg:(s)g{ ?qlmls ;ncg)egéog%ggqggg@ﬁtﬁg%qrg !@!1% ?’gte\rlgd al?ld[e)%{l)orated in

YRR SO BroBLATES, s s g8 povcin
hexale). dbednitcbire WANAmOO amﬁth-dnmt}datad eompohrsis iwas éctated with

t d di d
potsgi{ i Gthouaie T8 19V o tini e Auhataant (S hakisP B a0 mmpuiga e
inor@axfié S8 ver® titedst GRG vs[aghe)él \Qithr’%eﬁlaﬂ&l Sﬂféﬁ wak add&l t8@he methanol

vol unmes). The conbi ned extracts were dried, filtered
solufipy teesgagerye agsédial potassien @alémnlatp pripf focapperatio ik gebdvgt, pre-

sl EAHL B R ARG kol Y Plon R 3 e SR abb P g in hexane

and eCPREUELID ASai bRAEESHII. M‘p 61NOL- B DO6 353! Dpowtﬁecﬁ@ 1
ww on mxture) in nethanol (5 volunmes) for 30
m nutes. The inorganic solids were filtered and
Methi@§R8d W th nethanol. Silica was added to the nethanol
lution to renove residual potassium carbonate
5-Flpotopicotinomrikpor at i on. The product, pre- adsorbed on

5071 %@%W%%w'féﬁmgwgilé? W5 Bonapb st ctfJaT anos ine

cyarﬁﬂ@ C§413Cinmwgi ﬁ1'-l§ls(d1;§1%nﬂ§ims@ﬁ§19)feﬁ*§c&e’°(i NeQr ¥1.1 mmol) and

5 15 5 uor opi colinontril
szcﬂ)an%ﬁﬁ)g,SL(f 6 ummqibyranhydwuﬁ DBIA (300 ﬁbavamtehbed aZ95s 8dgor 3 hours.

8. 29 127 | 0. 343
A Sq31eq F o eBRpT iSO B Bteneer (FaP gy Ao, The soli
forn’f@i’ﬁkfa(s @ﬁ@ved:’g}z ﬁﬁ?&%loﬁ And %/aﬂledmt}@etg%bo ). %@ g%e{?%b:'layer was

m) was heated at 95 hour s.
sepasefed, e’daShgd witbrbrine @%}Iat)wmé dribd bver spdiomn slfateannd edrdventrated. After

97 R B O 0 A S5O SR SO, e
DCMay &) wagive Srpdlcdogthou@adednne bslidaone 70200 HINMR (D0 MHz)

dri ed over sodium sul fate, and concentrated. After
5 8.82¢bv/ al 2.8 flzs B2 | (ddné=rieband B8 Hze sHMN O, HE2.§ irwkiS.8 Hz,
lH)by col umm chr omat ogr aphy (hexane- DCM = 1:1) to give
the title conmpound as a white solid (49 g, 729 . 'H
NI\/R(4OOI\/Hz)8882(d J =2.8Hz, 1H, 8.21 (dd, J

and 8,8 1 H, 805 (dd, J = 2.8 and 8.8 Hz,
Method 35 (altematlve procedure)

2.5: 1) to give the
6.6 g, 35%. 1H NMR
= 2.

J
S,

5-Fluoropicolinonitrile

2-Bromo-5-fluoropyridine (recrystallized from 0.3 volumes of pentane, 1240g, 1
equivalent) was dissolved in dimethylacetamide (2 volumes), the mixture was heated to 60—
70°C and cuprous cyanide (0.4 equivalents) was added in one portion, giving a dark green
solution. Heating was continued and potassium cyanide (1.2 equivalents) was added in

portions above 90°C. After completion of the addition, the resulting brown suspension was
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25 1H). Method 35 (alternative procedure)
5-Fl uoropicolinonitrile 2-Brono-5-fluoropyridine
wonrewysitial | i zed from 0.3 vol unes of pentane, P4@R20d/001760
30 equi val ent) was dissolved jn dinethylacetam de (2
vol unmes), the mxture was heated to 60- 70C and
cuprous cyanide (0.4 equival ents) was added in one
heatqnhlotli%?c fqyiS\,hdmgs dhd agdctign aéxturesmmllomd tiieanlit goqmﬁemperature

o G A R e A ) et
the sBRfioh eQMactddWRith Bseihst] ety RGN (45KS REISARN TH@ToMBined extracts were

2006/ 123113 PCT/ GB 006/ 01760 -63 heated to 145C for
driedsfilterad and avaporagesciviveauavith @rb@th/\‘sa@pallah@mq higherthgn 46%. The crude

soll({/\g?smﬁna%ﬁasﬁ%agoﬁ on?a%r:%rgéjr?} gt&’/ 9%1 2’?:3%% gnjefhyl t-gutafl ether in

40/68 I@étrolbﬁhﬁ eﬂ&Hr)J Ptﬁucewﬂtﬁﬁing diraotibis \m&te Ryhpdratbdl t(ygwetl Reéttite
(4 e% onbi ned extracts were dried

crysmilmeéphé MH&O 1a;§6r5éhléo62i WoWkEoEH with a bath
tenperature no higher than 45C. The crude 5 solid was
purified by silica pad chromatography (5 ww silica;

Method 38% et hyl t-butyl ether in 40/60 petrol eum

t Pr.qduct . cont ai hi ng fracti ons were evapor at ed
Lﬁi@i&m@@&ww 4 line solid. Mp 40-41 C, 541g,
62’[‘%%71%]%87'131 (3'@&1%@10%@1{13 l)ethylcarbamate (Method 16; 0.10 g, 0.39

Di Uor opyrid hanan ne
mmdzlésrt DGM {2 mlb)-w3, aslded HQJ c’)@ 8 mlr 3.42 mrgoly in) @Dh@llee dhoresatien was

t hod .16
s R P ol 3405 TR e gt gl o BBt s
sodiM@Dicasbdratefladddde@ OThd &ﬁﬂﬁﬁ@&c}ﬂe@ué‘ lutonOay é:xtraﬂ&& w1th ether (5 x
sol vent was renoved and 10 of saturated sodi

30 ) chieB oo wdims Selfte and cméerrt%m foi gy the tide gempepst (06 & 95%)
as péﬁ@ eff&% oﬁcl?ﬁd C\Mctdh 1%§hﬁ&n%i5g?i+1§ %@ m), dried over

un1sul t e and cohce to'give the title

conpound (0.06 g, 95% as pale yellow oil. M5
Cal cd.: 158; Found: [ MtH + 159. Met hod 37
M—“ﬁ,‘léz’-@l chl or o- N- (5- met hoxy- |

'rﬁﬁld%m'l;gnﬁe sol ut i on of
y by mol )
abg@' agobutiot o -pedory ﬂfﬁanezcéédgmm |($QQ g ’é&mmo]o 31 absolute

Eofhgp flaRar Hets LS RHRHLSPu ooyt suficfisfpyrififine (L4 g

7.8 n@HPRIALHE Rostiling k8lufie was a@é&ﬁat%é&h trBpers@te foaN L hbu@Mekk mixture
bet ween Et OAc and H2O, the organic |ayer was washed

was\gertiioned hetwap EgAe and Hifeths erspaittlaysievas washed, with brige pnd dried.

Thevﬁlqrgﬁtg q?gé Iee%?ol‘{/reg 8erqg51/1§:ea E?es e cﬂe %1518 P}%?cg&gcjoﬁnq?@g 91§ Jan 0il which

crystal
crystfillzed upon standmg (1.8 g). m/z: 261.

Methods 38-39

The following compounds were prepared by the procedure of Method 37 using the

appropriate starting material.

Meth | Compound m/z | SM

38 2,5-Dichloro-N-(5-methyl-1H- 245 | 5-methyl-1H-pyrazol-3-amine and
pyrazol-3-yDpyrimidin-4-amine 2,4,5-trichloropyrimidine
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Met hods 38-39 The foll ow ng conpounds were prepared by

the procedure of Method 37 using the appropriate
webtarsi2sig3mat eri al . Meth Corrpound mz SM 38 PCT/GB2006/001760

2,5-Di chl oro- N- (5- net hyl -

5-met hyl -i H pyrazol - 3- am ne 9

pyrazol -3-yl)pyrindin-4-anine

Meth 4, Sonipoatmldor opyri m di ne A0H6[ SRB113

RCT w onpopnd gz SM 39

39 2, 5| 8,519-TeiRhlor VNS (Bethil W’r 1279 2pB-methyl-1H-pyrazol-3-amine and

jy?;i)g%kg,l— -P/Pégr?ﬁ%%il%l n%ﬁh ﬁgd 2,4,5,6-tetrachloropyrimidine

2,4,5,6-tetrachloropyrimdine Utility The conmpounds
of the present |nvent|on have utility for the
Utilityeat nent of cancer inhibiting the tyrosine

Ki ar I I
g St T Ry A e
inhﬂsitmg i @edsine Kivases) @aﬁio@wﬂ@zrthe/ Tﬂd?, end hkoraphriticilayly ikl A and B.

particularly Trk_ A and B activity, which is
Meth?&&cﬂf\i@@tmwt Sprgelityiopipe Sinasapdeityr wﬁw&&r‘%ﬂ’@&& §glvity and more

part?ﬂ%gl’yal;] N Bid B8%84 Ak %ﬁlﬁ% t an afa%@trytdf%%c% kéiat%@ grocesses.

nmore parti’é are expect
Thus dnhibitestof terosiga kimase, peoipliasly itie ‘tiks aad moseupztmanslarly Trk A and B,

carci no of . the breast, ovary, |ung, colon at e
ate E{PCgeNd? DY FLEGASaTSeRBIP LSt RIS S ST G Risest ovary.
lung, léHBHrﬁroﬁfatetcﬂ @ thel GisGRBIds %ell%%tﬂ(%hhﬂ'h@ﬁ%mﬁﬁ&ﬁé’su $umours of the
System and other tumpur types such as nel anonm,

centfraliand pariphsnal neridus sr%@sa@mdcnﬂaer tppwstypes sari asmelanoma,

i nhi bitors articularl e Tr.k hbt .
G AR R Py TR oot Bl P U0l bt B B L s iR ifpvions and
mork @aRRulssi§ Ttk A &id Bhehibitesbreiio &pbeed tboldefigfat the @reatment other
di seases including but not limted to autoj rmune,

prolifgratixaizeascy Inchisinbb@giot Bmited inanteinpraynsy sflagimagtory, neurological,

and R3S dar fschibg@ddi tion, the conpounds of the
invention are expected to be of value in the

t r datad@inibn othe psmpbiytdaxif thedhvaion arcsexpetted teebe uf tdiudin the
regulated of constituti |vate

treafren}t o PYGRBERIS O C2RGH é&teldaN %E?é@ﬁﬂt ql%éawtgwg@aémtgfawd Trk
kmals@?%d?@dﬁé)bgﬁl\@ 1111;1'1{%@ to fdﬁ%bé@?ﬁ"o redfimgbiehtsNERHAN® ETV6-TrkC

proteins, AM 21), autocrine or paracrtine
fusiong H&H-Trkg\ fusmd prcgems; L8VIEvEET @ t8s2dn) Lantdaginelog pafachi@Fsignalling

) TR S M
actlifél TEUEssEdiel KvitnsdabOidoh &sREh@B, tBhott/greidhnd proliferation or survival
i gnal 1'ing. Conpounds of the present invention have

mgr@élm shown to inhibit tyrosine kinases, particularly

t heCo n#( gg gf {H[aﬁo?e ﬁlx&ﬂs %rha)ée E@e}ﬁ ﬁo@'ﬂqo Bnii tyrosine kinases,

deter
particularly the Trks and more part1cu1a1 ly Trk A and B, as determined by the Trk A Assay

described herein.

Compounds provided by this invention should also be useful as standards and reagents
in determining the ability of a potential pharmaceutical to inhibit tyrosine kinases, particularly
the Trks and more particularly Trk A and B. These would be provided in commercial kits

comprising a compound of this invention
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descri bed herein. 25 Conpounds provided by this
i nvention should al so be useful as standards and
woeawansy3 in determning the ability of a pot eariGa2006/001760
pharmaceutical to inhibit tyrosine kinases,
particularly the Trks and %or e particularly Trk A and
B. These woul d be provided in commercial kits
Trk Acosspy Fermgt a conpound of this invention WO 2006/ 123113

PCT/ GB2006/ 001760 -65- Trk A As For Irk A . .
el i Refivity waagn%lggg ol S bty pipi gynthetic tyrosine
residuddNPRRA %rgéh%‘i ?}]514&13 shi¥feQR1ndein Aﬁghﬁé@ﬁuﬂﬂe%eﬁt Broximity
ypep

generic e su strate si ng l'ified
Assay (Allphammon tecl?nadﬁ gyw’(ReykmEhwyﬂ%ﬂhag Stre@nl)%&tel@,ﬁ‘dél)o ay
er ki nEh St.r eet

9 Alb ton 5 T
R BPR FLA ATREA AT T RV Egp e LERE SpTT P £Y TS gpEed human
Trk A 40{¥8d Binfho Acitit H4-29080TRUABSisS Plot ArifhatP 2R cds8itnNumber P04629)
aci ds 442-796 of Trk A, Sw ss-Prot Pri mary Accession

was exippesbest lnmfmg): an@\a@m@qmse@sséwdard grkel celuny grgmatography. After

1ncubaﬁf){1 é’& Lcheqﬁ Ca[fs 1%8? r%{ldted Eﬁ%sgljgtg %}d%ggno%g{e(%ﬂ?ﬁ%%h%@ EXTP) for
20 mirfilidssdt G teﬂiﬁﬁ:rﬁdt%ﬂ Oildigast FeaRhes paskepheTh) the @ﬂdlﬁﬁn of 30 mM

mnputes at roomtenperature, the kinase reaction was
ethylegq%ggmte[@aqeﬁg aglé&EBTé\a The repctiap wes performed in 384 well microtitre

plates \%{é@ﬂlge@% ﬁg}d&ﬁtﬁ%gvl}egé‘ﬁ%{:tlgd Aindné EkAdn oﬁ:r %It%géﬁg%l ddog d Donor

mcrotitre
Beadsaed phosphofyr mhmimcnf&ramlti@dlekmoa&d\mw&ptoh Bea@hjlsungauhe ﬁhvlsion

strepavi.di ated Donor ., Beads an
Multie R RS dbe RS Eeriel iafER DR P LCORISPEEF M et or

Peptldgsmra'fés' ng tlﬂﬁy%?\g@hpg:(ﬁv%tj rabel Prate Reader

ter an overnig | ncubation at roomtenperature,

ATP Kgapt i de subsjtToaslel Pol yEY- bi otin (PGT- bi o. ) ATP Km 70

M_Assav co

Assaygonditigen, 10| $iA8 naefml 31k 8, HMGEHERES, 450igml BiSth il) sl )

i< -eﬁggr at7 Sr g/l lr mzham figgkpgc P?ﬁ%‘@%&%@@go W A

IncubdtldbA, 525 g/ |0 BofutesdfdomMebigltaturecondi ti ons
0. 007%rit ) X-100 12 nghnl of Donor -Beads 12

Detectign ingrhation) | eyeynight, yaonp tegnetatvigr al  change, in general

Termingiam Depctionepmdl HEBREs SOt ALY b T23ciE5a oA, 70 mM NaCL

conti Y7197 CRRIRTAERS 100508 SE BB AR, 12 o

= 180 s Tof AtcoeaBendsrent Ti ne=550 ns Al t hough the

Fmongége?isxétﬁqgs PUSSERSERoR Y (R0 HRT FiSsicll = 576 nhPER ok ThmE &1 80

ms Total Measurement Time=550 ms

Although the pharmacological properties of the compounds of the formula (I) vary
with structural change, in general activity possessed by compounds of the formula (I) may be
demonstrated at ICsy concentrations (concentrations to achieve 50% inhibition) or doses in the
range of (0.01 uM to 10 uM).

When tested in the above in-vitro assay the Trk inhibitory activity of the following

examples was measured at the following ICsos.

Ex ICso (M)

1 0.005




denonstrated at |1 C50 concentrations (concentrations to
achi eve 50% i nhibition) or doses in the range of

wOQo@li2dd180 10 M. Wien tested in the above i nPEITiGB2006/001760

assay the Trk inhibitory act%gity of the follow ng
exanpl es was neasured at the t1ollow ng 1C50s. Ex |1C50

(M 1 0, 005 WD 2006/123113 PCT/ GB2006/ 001760 -66 2

2 0.008 3 0.010 WO 2006/ 123113 OFIOB/ GB2006/ 001760 -67-

3

Claim- 1 A conmmorund - aof farmillag (1) D92 2 1l R \ N
N AT T Ay IARY UU"PUU"U AV A ) LEAYAl LIL} T 0] LIY =) J T m\ \ Y LI

C<N\H M NFINRE R N (RS)|D09 (1) wherein: R is

Serected T om hydroger,  Nyaroxy, ant 1o, Tercapt o,

Cl _6al kyl, C2_6al kenyl, C2.6al kynyl, Cl1_6al koxy,

Cl. 6al kanoyl oxy, N-(Cl _6al kyl)am no, NN-(C

1 6al kyl )2am no, Cl1_6al kanoyl am no,

Cl_6al kyl sul phonyl am no, 3-5-nenbered carbocyclyl or
3-5-menbered 10 heterocyclyl; wherein R may be
optionally substituted on carbon by one or nore R6;
and wherein if said heterocyclyl contains an -NH

noi ety that nitrogen nay be optionally substituted by
a group selected fromR7; R2 and R3 are independently
sel ected from hydrogen, halo, nitro, cyano, hydroxy,
am no, carboxy, carbanoyl, nercapto, sul phanoyl,
Cl_6al kyl, C2.6al kenyl, C2_6al kynyl, 15 Cl_6al koxy,
Cl_6al kanoyl, C1_6al kanoyl oxy, N-(Cl _6al kyl)am no,

N, N--(C 1_6al kyl)2am no, d -6al kanoyl am no, N (C

| . 6al kyl ) carbanmoyl, N, N-(Cl. 6al kyl ) 2car banoyl ,

Cl. 6al kyl S(O a
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wherein a is 0 to 2, Cl.6al koxycarbonyl,
N-(Cl . 6al kyl ) sul phamoyl, N, N-(Cl. 6al kyl ) 2sul phanoyl ,
wGRo@ahkkymBsul phonyl am no, carbocycl yl - R19- or PCT/GB2006/001760
heterocycl yl -R21-; wherein %ﬁ and R3 independently of
each other nmay be optionally Sibstituted on carbon by
20 one or nore R8; and wherein if said heterocyclyl
Claimnt ains an -NH noiety that nitrogen may be
optionally substituted by a group selected fromR9; R4
is selected fromcyano, carboxy, carbanoyl, Cl1_6al kyl,
1. C2_Kabkpsd ofEerbah kyny! ,  CL. 6al kanoyl,
N-(Cl. 6al kyl ) car bai noyl, NN-(Cl _6al kyl) 2car banoyl ,
Cl1_6al koxycar bonyl , carhﬁbyclyl or heterocyclyl;
wherein R4 nmay be optjonal |y $libstituted on carbon by
one or WD 2006/ 123118 ob1760 -68 nore RLO;
and wherein if said hetjg conNai ns an - NH
noi ety that nitrogen [ 1y substituted by
a group selected fromR1L R5 is sel\ected from hal o,
nitro, cyano, hydroxy, no, Egarbox?t car banoyl ,
nmer capt o, sul phanoyl, st kyl , C2. 6al kenyl
C2_6al kynyl, Cl_6al koxy, CI 6a|kanoy|
Cl1_6al kanoyl oxy, 5 N-(C 1_sg4 .‘I)an1no
NN- (Cl_6al kyl ) 2am no, Cl.p ahoyl am no
N- (Cl . 6al kyl ) car banoyl , h\3,;CI_6aIkyI)anrbanDyI,
Cl 6al kyl S(O a wherein a is™0 'ﬁg),
Cl1_6al koxycar bonyl, N-(C 16al kyl)8ul phanoyl, NN-(C
1 6al kyl ) 2sul phanoyl, C1 6al% | sul phonyl am no,
car bocyclyl or heterocyclyl mherein R5 may be
whareini onal |y substituted on car bon by one or nore R12
and. ; wherein.if d heferoc cont ai ns. an
o 4 5 S5t d o Bl ciagy D gt By btD ke b ket
Ca. @M(yﬁylgt%mmg e%aﬁféarfogmty ?«:l ghlﬁyﬁamlﬁoqu\ﬂ(cl\eﬁlg%maﬁmo

hé val ues he 'same or dif ent
C1-Rikgneyiammrp Casaékylﬂdemwmno y3-Sencaabeserl ¢arbonykbyl or 3-5-membered
hete%gct:yrc F;t \gﬁéarg%l %ﬂ %%8%( Xpt&lag]yd Is%ﬂtl‘t:u%efg é’«flk% aﬁ}? e gr thore R®; and
whée@inGRsHY HMErocyéEtL(ﬁ)@Edi@% -NEI-~ Iﬁaﬂe’t@aﬂh@bﬁhtrogen may be optionally

Cl_6al kanoyl oxy, q%é Gal kyl ) am no, NN-(C
substitgier jby |a)&am ct @!I!Pﬁal kanoyl ami no,

N— K 2
( a?rgia*{ %116;1 \Aﬁg@ﬂ# ﬁelgg\{'leé %n%qg)c%%{ée)n, ﬁaﬁl;,k}ﬁgg,yéyano, hydroxy,
aml@ﬂ! Cﬁﬂbd@xWhﬁrhmﬂyﬂnﬁrchbfbﬂum&kﬂqyﬂ,)@mhmyhrﬁzyéhlkeﬂﬂwz(&ilkynyl

Cr Elomse e PRna. Cardibeyoi - ehelm Ao M Mg C: etk hyarpine.

C.&BlidnbNELRRY de, Gnglf)ca‘?ﬁéiﬁbﬂtﬁ - (BYIHS déPJa'nRﬂ@ldlyéalkylS(O)a

substituted on car one or noreée wher el

whéreingeis @ thét er. @ﬂwwwrbmi%(ﬁsaaékyl)smhamybt y t hat

Rl ARSI A 08, BRI SHISLILAAST D18 Wy

whérserendeattihde s ol @El & chdtosth&InSabkyptiondlly Sdskian@ydn carbon by
Cl 6alk Isulphonyl Cl_6al koxycar bonyl , carbanoyl,

oneppr feore RS anidhwheseinbsnis Retenqerelplcontased an,NHEapeisioat nitrogen may
be %ﬁf&ﬁx y s@%ﬁﬁécﬁ&y mﬂ{gﬁﬁ QbarePRBAOYY, and

R is selected from cyano, carboxy, carbamoyl, C;.¢alkyl, Cy.¢alkenyl, Cogalkynyl,

Ci.salkanoyl, N-(Ci.¢alkyl)carbamoyl, N,N-(Ci.salkyl),carbamoyl, C.¢alkoxycarbonyl,

carbocyclyl or heterocyclyl; wherein R may be optionally substituted on carbon by one or
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R7, RO, R', R13 and R15 i ndependently of each other
may be optionally substituted on carbon 25 by on or
woune/IRi63 R 4 and R16 are independently sel ecPeu/dB2006/001760
hal o, nitro, cyano, hydroxy, .am no, carboxy,
car banoyl, nmercapto, sul phamg Cl . 6al kyl
C2. 6al kenyl C2. 6al kynyl, C1 6a| koxy, (- 6a| kanoyl ,
moreR” B and a\ﬂp@gﬁn@) ;{fwaldﬂm(e@pcy@bﬂ kyhtpingian olN H- moiety that mtrogen may be

2anm no noyl am no,
Optlﬂf}a(n%l g'g(afwggbﬁgr%%%iﬁlec%qﬁ%rﬁﬁeal kyl ) 2car banoyl ,
Cl xoak kélb@éﬂ'r@m&&ld\ﬁ'ﬂlﬁfcﬁ ichard, h dt@xy Gundino, carboxy, carbamoyl, mercapto,
Cl . 6al koxycar bo@il (Cl _6al g ) sul ham)
iﬂnpsh 1C

sulpReoy el Gk Yy £ wﬁym 6@1&@9‘1&’5@1 o lengla kanoyloxy,
N~ B HU, A (LR BARKAING. CMIEREY it v Gl Barbamoyt,

N, Ns(@hgilkgljscedbamioy L &Y kadky18¢0 ) mehessin WB @ GOB/(231kdBycarbonyl,

N- (‘Eeqa@ﬁgszoo éﬂqg 3&9\5@@%{ 2%#12%&}%9?@@ sl ekgglhﬁ?ﬁygﬁgﬁor@?ybocyclyl
or hgt;%roR?l?lel Q{f}%lrél}{ RS Bet%(tﬁg?lgysﬁstgﬁl%rbnsc%ﬁoﬁtlﬁdo&{ TR MR R'%; an

I's selecte nitro, cyano, oxy,
wherrein fiff saot laterobyotyl, cottairfs| anoNdrendivly, thataniregsn rw/rlhaooqyi,onally

arb I iphamoyl, nmethyl, ethyl,
Subﬁ’é @ED% YRy %?gﬁcpeé@&l?% > 5 acetoxy, nethylani no,
et th= anm 8p3; \dhéf@’hhﬁé ATLAf R BAyd MBIsBRe or different;

h)él N et am no, acetyl am no,
|\|_ rﬁf, Ry Baramgﬂ%y pre 1@@ph@qr)@lgrs§]gﬁﬁg§ [from halo, nitro, cyano, hydroxy,

R eI T —

C1.calkbky, |(Slugbkkhh<ml] C_catidahyyloxy, Dh(@ﬁ(éalkylmaﬁlyﬂo N,N-(C. Galkyl)zamlno
et hyI sul pho met hoxycar on et hoxycar bon %/
RIkFRAFNEG r{grm%}kyl)qqr sy Dacarbamoyl, Ci.calkylS(O)a

whéltl_@hn%'t kbl el H{b%g?&fhonﬁi\' zf{té g& ijgﬁgmggggl _Loor

N,N}-(Iﬁde@ikml)ﬁntphmﬂ %Eéhylﬁulp]mralaﬂmne atartmepcyl ertheterocyclyl; wherein
R 3hd R eyl ok hsbyianhe boUgalTE A psissed ppabon by

one'%@i‘norgﬁib’4 aRNVhERE: & rsﬁd'h@ﬂ:?&%’/@@? B&ﬁt¥1n§ 8h QQHeﬁlloféWfﬁat nitrogen may

%cinor Cl_6al kyl and i s 0-2; Is sel ected
be cmtl@ml subatitieied by@igreap p@lws@d fromR ‘Gal kyI sul phonyl ,

N (00 RoaRey R CaR g RSty o Gagl, Coseanoyt
Ci fhﬂdyksﬁlphobﬂn@ Lﬂw@aﬁlbﬁﬁml carbddesyd O¥1(Calkyl)carbamoyl,

henyl sul phonyl or a pharmaceutically acceptable salt
N, %,@lgy Dcagb am\oﬂobﬁglgyﬂngetgﬁfl%qubplgyl(lpgnzoy}rang phenylsulphonyl; wherein

7 pA B F
R ISl R S IS B o AR on o
by cfﬁloﬁabﬂedk‘y, or 3-5-nmenbered carbocyclyl. 3. A corrpound
A6 har mac ||y acceptable salt .,
e&g}ﬁ% Srclidcrgrtont SHB DD i St O AR gmin,
l%?c? E3bah6y11 RERASBISIE YR GGhESL, I Hk ' @Y&Tkynyl 1k,
T no, Cl(?yGa koggﬁ ﬁﬂ‘l% ogfg’a@l%y 2% m Rilkynf Rsalkoxs,
C daéqaeoﬁdc%&aﬁtanmlbxy, Noter.aikylRrming, J\RZY (fﬁa,yalbﬂ)zammo
Ci-¢alkanoylamino, N-(C,.galkyl)carbamoyl, N, N-(C;.salkyl),carbamoyl, C;.¢alkylS(O),
wherein a is 0 to 2, Cy.salkoxycarbonyl, N-(C;¢alkyl)sulphamoyl,
N, N-(Ci.galkyl)sulphamoyl, Cy.salkylsulphonylamino, carbocyclyl or heterocyclyl; wherein

R*and R’ independently of each other may be optionally substituted on carbon by one or
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25 optionally substituted on carbon by one or nore RS;
wherein R8 is selected from hydroxy, carbocyclyl or
woet@riasymel yl ; wherein R8 may be optionally PCT/GB2006/001760
substituted on carbon by one or nore R14; Rl14 is C
l1.6alkyl; R21 is a direct bond or -0-. 30 4. A
corrpound of formula (1), or a pharnaceutically
moraR e pichivhereaif saitl heteswh clyheontding aredVHi moieiyytheheitiogen may be

erein R4 el egised from Cl_6al kyl . WO
Opu%g%% ﬁ&?o*ﬁ%f%ﬁ R 270 5. A conpound of
f oY Uisaeletibd fidin BalpNBfRSEHS, Iuyafdxy , BERSRIndIhexys elfluoromethyl,
thereof, as clained in any one clainms 1-4 wherein

amirRG carboxw cethaay} mssapi, sulptames pthybretivhrpehgey. pihoxg, acetyl,

acetovcgrb 1%1n%;?tI19lta elkoé gfrhgt 131[11]11?0 Eﬂ%@‘(ﬁ%ﬁl Ht N‘:rﬁ‘éth 1~N-e%hy1am1no

n’ any
acetglamines MmbthihwfiRinoyl) N-sthilcarbatog)dv, NFtEmEﬁylcmHam’oal to

t he - rou 7. A _compound of I muy ADE )
N, Nﬂshqihylp@rkpmoylwgl ety KRR AR Ry ﬂelﬁesﬁtlm?lﬂ%%gmifgglsulphmyl»
ethylygﬁg{})@agcg(lyg/gycl)r (,ﬁ ﬁ*lﬁpr gp “{Lé:[ éﬂg | ge@sle ect e n}cl)lr’n
N-mbthgtsntphiamof1, lAéethylsulbhmmylaNd\f ﬂrmﬂthlylsﬂﬁhamoyé,e’v Atdiethylsulphamoyl

ro 0 chI arri no, 2, 3-di hydroxypropoxy,

or 1m9tlg]&{]&g ?ﬁﬁ@ﬁb xy 2, 3- d| hydr oxypr opyl ani no,

1, & hI'iH’RF‘OM B{d%ﬁér%feﬁﬂlyaml&%d fréh%a diroct bond, 0=, NER?)-, -c 0)-,

2 2- di met hyl - 1 3 di oxol an- 4- y,| met hoxy,, hol I n

N2 SHENy COORUE axaﬁ@s-wfsc@ewfal e e dTor POl i, 40 ot s
t |
and i@i?%&doeﬁﬁ pdety? SeBSES ol R den Hr s, RO STEDIY O

be R'hes ®itRdFFolCh AKANC;. 6a11€§no§ll phadkgedplidsald walkoxycarbonyl,
acceptabl e salt thereof. 20
carbamoyl, N-(C; 6a1kyl)carbamoyl N,N-(C1.¢alkyl)carbamoyl, benzyl, benzyloxycarbonyl,
benzoyl and phenylsulphonyl;-

or a pharmaceutically acceptable salt thereof.

2. A compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed

in claim 1 wherein R! is selected from C,.salkyl, Cy.¢alkoxy or 3-5-membered carbocyclyl.

3. A compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed
in claim 1 or claim 2 wherein R? and R? are independently selected from hydrogen, halo,
amino, C.galkoxy, N-(Cy.galkyl)amino or heterocyclyl-R*'-; wherein R? or R® may be
optionally substituted on carbon by one or more R®, wherein

R3 is selected from hydroxy, carbocyclyl or heterocyclyl; wherein R® may be
optionally substituted on carbon by one or more R

R"is Cyalkyl;

R*! is a direct bond or -O-.

4, A compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed

in any one of claims 1-3 wherein R* is selected from Ci.salkyl.



10

15

20

WD 2006/ 123113 PCT/ GB2006/ 001760 -71- 8. A conpound
of formula (1): R 3 H RNNNH N NHNRRi N

WORB)on2311B) selected from 5 PCT/GB2006/001760
(S)-5-bronp-N2- (1-(5-f1 uorop {’l din-2-yl)ethyl)-N4-(5-i
sopropoxy-1H pyrazol -3- yl)pyYim dine-2, 4-di am ne,
5-chloro-N2-[(1

5. S) -Ale¢ibpdundar doymila (I &-aydhpahdnehjicdlly-acberitaip sapibrseof ks claimed

-3- vyl [
in afgiol %wa-yln&%r'e BRERG e %&By%aa Grslig greahreychie
(5 -isopropoxy-1 H pyrazol -3 -
yl ) pyri m di ne- 2, 4 di am ne;

6. ( S)A sorspoundofprnpuda (B, @@Hanume@pwﬂymcnemal;lt yat thgtept, Mg claimed

[.0 H: 4
in g G SHAR ) phe P12 8 gne i PRgp o fhe Ry rave.
-quoropyridin 2 yl)ethyl]-MN4- (5 -i sopropoxy-1
razol - )pyrlnldlne 2, 4-di am ne; 15
7. (S)anpquqd@f owiHR (B opyri di n-2-yl ) et hyl ) - 5-f I uor o- N4
- (5-1i sopropoxy- 1H pyrazol -,3-
yl ) pyri m di ne- 2, 4- dlan1né{ (S):5 bronn N-(5
-cycl opropyl -1 H pyr
-fluoropyridin-2- vyl
(S)-5-chl oro-N4-(5-cycl
(5-fluoropyridin-2- 20N
yl)ethyl)pyrimdine-2, 4- dlanlne
(S)-5-chl oro-N4-(5- cycl@ﬂﬁop R*1 H-pyrazol 3
-yl )-N2-(1-(3,5-di fl uoropyridin-2-
yl ) et hyl)pyrim di ne-2, 4-di aji ne; or 5-chl oro- N2- [(1
S)-1-(5-fluoropyridin-2-yggethyl ] - NA- (5-net hyl -

H pyrazol - 3 yl)pyrlmdln-\214 di am ne;

, 4-di ai ni ne;
-3-yl)-N2-(1-

®RY),
()
wherein:

R! is selected from methyl, methoxy, isopropoxy or cyclopropyl;

R? is selected from hydrogen, fluoro, chloro and bromo;

R? is selected from hydrogen, chloro, amino, 2,3-dihydroxypropoxy,
1,3-dihydroxyprop-2-yloxy, 2,3-dihydroxypropylamino, 1,3-dihydroxyprop-2-ylamino,
2,2-dimethyl-1,3,-dioxolan-4-ylmethoxy, morpholino and 2-phenyl-1,3-dioxan-5-yloxy;

R* is selected from methyl;

R’ is selected from fluoro, bromo, methyl or cyclopropyl;

n=1 or 2; wherein the values of R’ may be the same or different;

or a pharmaceutically acceptable salt thereof.
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25 or a pharmaceutically acceptable salt thereof. WO
2006/ 123113 PCT/ GB2006/ 001760 -72 9. A

woheoonmasasti cal |y acceptable salt of a conmpoun@CoiGB2006/001760

fornmula (1) as clainmed in an one of clains 1-8
wherein said salt is selectedlfroma salt made with
benzoi c acid, 2- (benzoylam no)acetic acid, 1,2-ethane
8. di sutdmpoundadifamuiairri c acid, maleic acid, nmandalic
aci d, naphthal ene-1, 5-di sul fonic acid, phosphoric
acid, succinic acid, sulfiric acid or 5 undec-I0-enoic
acid. 10. A pharnmaceuticglly geccept able salt of a
compound of formul ae%l ' Nin claim9 which
is a phosphate. 10 11. ||JA pharmackuti¥Hl |y acceptabl e

salt of a conpound of Nar a (I claimed in claim
9 whichis a maleate. 124. A proces

for preparing a
compound of formula (I)ﬁN a _phar mackut i cal | y
acceptable salt thereof, claimed in claim1, which
process, wherein variable gfoups are, unless 15
ot herwi se specified, as in claiml, conprises
of :  Process a) reaction |of a pyrim di ne of formula
(I1'1): RR. RB\ L NN HN (RI). (Il) wherein L
is a displaceable group; with ﬁyrazole am ne of
formula (I11): HZN N\ NH 20 “(111)y  or WO
2006/ 123113 PCT/ GB2006/ 00176@) - 73 Process b) reacting
a pyrimdine of formula (IV): " R2

selected from:

(S)-5-bromo-N-(1-(5-fluoropyridin-2-y1)ethyl)-N*-(5-isopropoxy- 1 H-pyrazol-3-
yD)pyrimidine-2,4-diamine;
5-chloro-N°-[(18)-1-(5-fluoropyridin-2-yl)ethyl]-N*-(5-isopropoxy-1 H-pyrazol-3-
yl)pyrimidine-2,4-diamine;
(S)-5-bromo-N~(1-(3,5-difluoropyridin-2-yl)ethyl)-N*-(5-isopropoxy-1H-pyrazol-3-
yDpyrimidine-2,4-diamine;
(S)-5-chloro-N?-(1-(3,5-difluoropyridin-2-yl)ethyl)-N*-(5-isopropoxy-1H-pyrazol-3-
yD)pyrimidine-2,4-diamine;
5-fluoro-N’-[(18)-1-(5-fluoropyridin-2-yl)ethyl]-N*~(5-isopropoxy-1 H-pyrazol-3-
yDpyrimidine-2,4-diamine;

(S)-NZ—(I -(3,5 -diﬂuoropyridin—Z—yl)ethyl)-S-fluoro-N4 -(5-isopropoxy-1H-pyrazol-3-
yl)pyrimidine-2,4~-diamine;
(S)-5-bromo-N*-(5-cyclopropyl-1H-pyrazol-3-y1)-N*-(1-(5-fluoropyridin-2-
yDethyl)pyrimidine-2,4-diamine;

(S)-53-chloro-N*-(5-cyclopropyl-1 H-pyrazol-3-y1)-N°-(1-(5-fluoropyridin-2-
yDethyl)pyrimidine-2,4-diamine;
(S)-5-chloro-N*-(5-cyclopropyl-1H-pyrazol-3-y1)-N°-(1-(3,5-difluoropyridin-2-
yDethyl)pyrimidine-2,4-diamine; or

5-chloro-N?-[( lS)-1-(5-ﬂuoropyridin—2-yl)ethyl]-N4 -(5-methyl-1H-pyrazol-3-yl)pyrimidine-

2,4-diamine;

or a pharmaceutically acceptable salt thereof.
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SHRNNH N/NRL L (IV) whereinLis a
di spl aceabl e group; with a conpound of formula (V):
woibeR43M3 5 (R5)" (V) Process c) reacting a eom@B2ow/001760
of formula (VI): H2NYNH Hl\l7%N (RB) (M) 10 with
a conpound of forrmula (VII) NN TI-YNH NS
X R (2009 R (VIl) wherein X is an oxygen atomand q
9. i s Alphanmaoéutisally emctpftailgje salaoHacempbupdiod f@mudamd) ahepingd mn any

one G ifgns o AU 550 T4, Bt FCRIG0E) b PBETS 4 PR ELtsy

(benzERAGINacRtis AFTROUNG IRhe HRUTYAR a(:M' funlaric 4881, maleic acid, mandalic
acid, naphthalene-1,5-disulfonic acid, phosphoric acid, succinic acid, sulfuric acid or

undec-10-enoic acid.

10. A pharmaceutically acceptable salt of a compound of formula (I) as claimed in claim 9

which is a phosphate.

11. A pharmaceutically acceptable salt of a compound of formula (I) as claimed in claim 9

which is a maleate.

12. A process for preparing a compound of formula (I) or a pharmaceutically acceptable
salt thereof, as claimed in claim 1, which process, wherein variable groups are, unless
otherwise specified, as defined in claim 1, comprises of:

Process a) reaction of a pyrimidine of formula (II):

RZ

RH)\’/L
|

N\fN
HN

N
“ |
R,
1)
wherein L is a displaceable group; with a pyrazole amine of formula (III):
H,N N
—~ N\

or
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15

R\ NR1INNSO HNRA N (RB)n (MIl) wth
hydrazine; or 5 and thereafter if necessary: i)
woamsenrsiidg a conpound of the formula (1) i ntoramaE2er6/001760
conpound of the formula (1);,,ii) renoving any
protecting groups; iii) forh?%g a pharmaceutically
acceptable salt. 10 13. A conpound of formula (V):
Proddgi\b)Réactiig a(isiidiny)of faratudaeI¥d: f r om
(S)-1-(5-fluoropyridin-2-yl)ethanam ne. 15 14. A
conpound of forrmula (1), Ror a pharmaceutically
acceptabl e salt the‘rgaof, as citai ne in any one of
clainms 1-11, for us 15. The use of a
compound of formula (1)|, orla phiar utically
acceptabl e salt theredf._2a% cla i n any one of
clains 1-11, in the nanufjacture of medi cament for
use in the 20 inhibitiongof Trk activity. WD
2006/ 123113 PCT/ GB2006/ 001760 -75 16. The use of a
conpound of fornmula (1), or (&Wpharnmaceutically

acceptable salt thereof, as clajnmed. one of
whegguy g a glisplacegble gioupiwithp &%‘%‘H?‘@‘a‘i‘oqrﬁ nﬂ@a i%{%me nt for
use in the treatnment or ophykaxi s of cancer. 5 17.
The use of a conpound o#{ %a (1), or a
phar maceutically acceptable palt thereof, as clained
in any one of clains 1-11, J e manufacture of a
medi cament for use in the |"proguction of an
anti-proliferative effect.I8&JA method of inhibiting
Trk activity conprising admMi gg ing to a host in
need of such 10 treatnent a th ;peutically ef fective
amount of a compound of for a(l), or a
pharmaceutically acceptable It thereof, as clained

Prokdds 8éa@iiy Honspodnd®f fordfila (VI):

HZN\(NH
4

HN R

{.

with a compound of formula (VII):

(VID)
wherein X is an oxygen atom and q is 1; or X is a nitrogen atom and q is 2; and wherein each

R* independently represents a Ci-alkyl group; or
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19. A nethod for the treatment or prophylaxis of
cancer conprising admnistering a therapeutically
wehtmcksme anount of a conpound of formula (1) POT/GB2006/001760

pharmaceutically 15 acceptable salt thereof, as
claimed in any one of clains’i=10. 20. A nmethod of
producing an anti-proliferative effect in a

Prodbsy dneh@ndadonpolid of SuehilagvIIm®n, in need of such
treatment which conprises admnistering to said ani ma
an effective anount ofgR&d conpound of formula (1), or
a pharmaceutically acceptabllg salt thereof, as 20
claimed in any oneRd ' - 10N2:R A
pharmaceutical conposjjtior confrisifg a conpound of
formula (1), or a pharnaseuti gall yoacceptabl e salt
thereof, as clainmed in @§ny one of clains 1-11,
together with at IeaﬁﬁNone:%harnaceuticalIy
acceptable carrier, ditu r excipient. 25 22. A
phar maceuti cal conposition conprising a conpound of

formula (1), or a phar ically acceptable salt
thereof, as clained in e of clains 1-11,
together with at |east har maceutical ly

the inhibition of Trk activi 30 23. A

phar maceuti cal conposition fﬁrising a compound of

formula (1), or a pharnmac i'cal |y acceptable salt
withiy@f£ffe; oas cl ai med in any one of clainms 1-11,

t oget her with WD 2006/ 123113 PCT/ GB2006/ 001760 -76 at
and fhegepfteif @cestativaceut i cal |y acceptabl e carrier, dil uent
. | . .
D cofperfig BRORRYLPLE e Rrkid 1Fickd P Lo Bl P OREYBHNE D,
ii) remeanpaunstorttii@gioupa (1), or a 5 pharmaceutically
.... acceptabl e salt thereof, as clained in any one of
1ii) forrgjng ?ﬁa}ce%i?ilﬂ’ﬁé?embtlﬁsahat | east one

pharmaceutically acceptable carrier, diluent or

exci pient for use in the production of an
13. antA epnpiunflef frimpda &)f ect i n a war m bl ooded ani nal

such as man. 25. A conpound of formula (1), or a

pharmaceutically accept Rt thereof, as clained

10 in any one of clains 1-11] for use in the

inhibition of Trk activity. R6. A conpound of fornmula

(1), or a pharnaceutical | y“acchptabl e salt thereof, as

claimed in any one of cldi -11, for use in the

treatnment or prophylaxis o cer. 15 27. A conpound
of formula (1), or a pharnaceutﬂ?élly acceptabl e salt
thereof, as clainmed in any one of clainms 1-11, for

use in the production of an @ti-proliferative effect.

seleipa SIS 2GR B, o™ T T T

ect ed
14. A compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed

acceptable carrier, dilue @vfxcipient for use in
y-"

in any one of claims 1-11, for use as a medicament.

15.  The use of a compound of formula (I), or a pharmaceutically acceptable salt thereof,
as claimed in any one of claims 1-11, in the manufacture of a medicament for use in the

inhibition of Trk activity.
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30

from congenital fibrosarcoma, nesoblastic nephroms,
nmesot hel i oma, acute nyel obl astic 20 | eukem a, acute
woyophasysi c | eukem a, nultiple nyel oma, nel anBa®wGB2006/001760
oesophageal cancer, nyelona hepat ocel l ul ar,
pancreatic, cervical cancer; TEni ngs sarcona,
neur obl ast oma, Kaposi sarcoma, ovarian cancer, breast
16. caffbensd ofd eotipoyng ef feetruita/(Ih roe aphanzaseatically abenptableagalt thereof,

cancer rost te c i.ncl udi hor.mone,.refr
as ol iaian DERCETAIE P e Aoty A RCadpf for Y i the
treatﬁﬁﬁ@&rprl)pmik@%dnc&e” | ung cancer (NSCLC), and snall
I'ung ‘cancer 25 (SCLC), gastric cancer, head and

neck cancer, renal cancer, |ynphoma, thyr0|d cancer

17. | eﬁ%\um ncgf L cao?n}.’l)clu%ﬁ%f % WA &), @ p%%fmﬁ%ﬁt%aﬁ?laic@e'ﬁab%%H thereof,

as claimed in any one of claims 1-11, in the manufacture of a medicament for use in the

production of an anti-proliferative effect.

18. A method of inhibiting Trk activity comprising administering to a host in need of such
treatment a therapeutically effective amount of a compound of formula (I), or a

pharmaceutically acceptable salt thereof, as claimed in any one of claims 1-10.

19. A method for the treatment or prophylaxis of cancer comprising administering a
therapeutically effective amount of a compound of formula (I) or a pharmaceutically

acceptable salt thereof, as claimed in any one of claims 1-10.

20. A method of producing an anti-proliferative effect in a warm-blooded animal, such as
man, in need of such treatment which comprises administering to said animal an effective
amount of a compound of formula (I), or a pharmaceutically acceptable salt thereof, as

claimed in any one of claims 1-10.

21. A pharmaceutical composition comprising a compound of formula (I), or a
pharmaceutically acceptable salt thereof, as claimed in any one of claims 1-11, together with

at least one pharmaceutically acceptable carrier, diluent or excipient.

22. A pharmaceutical composition comprising a compound of formula (I), or a
pharmaceutically acceptable salt thereof, as claimed in any one of claims 1-11, together with
at least one pharmaceutically acceptable carrier, diluent or excipient for use in the inhibition

of Trk activity.

23. A pharmaceutical composition comprising a compound of formula (I), or a

pharmaceutically acceptable salt thereof, as claimed in any one of claims 1-11, together with
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at least one pharmaceutically acceptable carrier, diluent or excipient for use in the treatment

or prophylaxis of cancer.

24. A pharmaceutical composition comprising a compound of formula (I), or a
pharmaceutically acceptable salt thereof, as claimed in any one of claims 1-11, together with
at least one pharmaceutically acceptable carrier, diluent or excipient for use in the production

of an anti-proliferative effect in a warm-blooded animal such as man.

25. A compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed

in any one of claims 1-11, for use in the inhibition of Trk activity.

26. A compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed

in any one of claims 1-11, for use in the treatment or prophylaxis of cancer.

27. A compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed

in any one of claims 1-11, for use in the production of an anti-proliferative effect.

28.  The method or use according to claims 16, 19, 23 or 26 wherein said cancer is selected
from congenital fibrosarcoma, mesoblastic nephroma, mesothelioma, acute myeloblastic
leukemia, acute lymphocytic leukemia, multiple myeloma, melanoma, oesophageal cancer,
myeloma, hepatocellular, pancreatic, cervical cancer, Ewings sarcoma, neuroblastoma,
Kaposi sarcoma, oYarian cancer, breast cancer including secretory breast cancer, colorectal
cancer, prostate cancer including hormone refractory prostate cancer, bladder cancer,
melanoma, lung cancer - non small cell lung cancer (NSCLC), and small cell lung cancer
(SCLC), gastric cancer, head and neck cancer, renal cancer, lymphoma, thyroid cancer

including papillary thyroid cancer, mesothelioma and leukaemia.



