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t hi adi azol yl i di nylAlkenyl" means a linear monovalent hydrocarbon radical of two to six carbon

25bf5”2%t3}hsa5r04 bAhOe- RENFARACHYAr b DBH rali B S¥ R it GHEAMENOT dih¥ilinil By dr ©

tetrah&@ﬁb@%ﬂkwbhtwmd&nﬁt@ﬁ@%ﬂﬂ?bp@hd&ﬁ@ﬂbh@ﬁtnyIsquOX|de t hi anor phol i nyl s
ul f one, dlhydrqu|noI|nyI dlhﬁdrlsqu|noI|nyI tetrahydro ui nol i nyl,
tet rahydri soqui notsly BAYNSt hEngdr waonovalent hydrocarborr padical o€ v j9 axkgarbon

Means atdhx &ty bﬁflcﬁeﬂﬁndrﬁfvﬁléhﬁhyd?oﬁrbd‘iﬂ%ﬂi%hﬂoﬁhte% t8lskydadts @bls Rontadning at
rein. 30" Het clyl oxy" neans a nnlety of the

P g? %Fi&%&qﬁ@t&%oﬁh&eg 'S hﬁ@t“@r %Q?PX‘FSLI a‘@éﬁ‘aﬁtt ned herein.

rocyclylalkdﬁx neans a nD

1erein R.IS.
aI ky(F ene and R i4 neer O%leaélls nea &%ﬁuraﬁ de dlﬁlglre%tlydrocarbon re\t,gt'ca Of ‘one' to six

" Hy dr oxgehbiok @xtis mh@nahqdmaatrgted)ﬂlvatmt hydroedrbon @Ricahef irge R sixscdrlyelr axyal Kyl
35 as I E 6
%ral ) (ﬂhﬂ@ﬁ@ Bth mglewp 220218 {04 l%%ﬁé ﬁ%r@ gﬁ%thy?]\ol\ﬁg}flene butylene

" Hydr ox am ngd ans a nnlet a -NR-R
hydrogéﬁmdknﬁﬂ¥@ﬂ el R s hydroxyal kyl as deflned her ei n.

d | kyl | ky t f th I R-NR -R' wh R
& al kol one. R | STHAT dBERBYOaY kg HCIL gy e U Rysbby I Pl
herzd nthéfd@dromawb@emltatm lk@rmée d:sod@ﬁabckyb IfYEEilﬁn Qe felipoxaf mbikee
forrrula-1 %a ) ?‘ﬁé’ ﬁ?ﬁkm}?e?g as_defi r:,éhel Iﬂe "Tmbletes

Hydr od0%% tctj\(/)rg o%&}‘e A 2 Yr Oﬁ‘yotsot"i?go’tyora P! R—C(O) OH wherein R
is aIkerne as defyj e a0 bk ar. yl"
or "hydroxyal koxycaﬂ%g ? I?Q?ns g mmety Of i}& %)t%g%q% &ﬁ Xl]I%éﬁl[?{ 1?91@¥f Ade
- R- C( 0)R"0s Rkglangjaed deémn REWSmBlal@yﬂlkﬂéVaéle grrups ecludee by aviy erexmlplfeale nt.

" Hydr OWef%hdSéylethyU'ean% ﬁl@t@kt%opﬂm et Y-@A&hges h{tﬁdxp%ﬁ , JuBshéthbiReh

one_ or or three ydroxy groups, provide that

the30sar?@t@%ylﬁﬁt?yé%&qpogdégetﬁ@tyegé’w MEHEYPIORNE one hydr oxy gr oup.
R t at | ud b t 5
2 hyar oxyet hyl, -SRI AR aBvtts ety Brapli™O-FoRnGariy Rt AT FBend

nethylﬂtdpy&pxﬁamyﬂmadybwhyl 3- hydr oxybutyl, 4- hydroxybutyl

2, 3-di hydr oxypr opyl - hydroxy I hydroxynethyl et 2,3 - dlhydroxybutyl
3, 4- d|hydroxybutyﬁﬂbﬁdﬂbmbﬁydwwﬁyhﬁmthPfﬂkh&MmDMyﬁﬁﬁbyR wherein R is alkyl as
" Hydr oxgeyad paliky! " neans a cycl oal kyl noiety as defined herein wherein
one, 20 two or three hydrogen atons in the cycloal kyl radical have been
repizaced with a h)Aqtt@ayyarsumt infed®NE ordRPRITERE AV € (O RRh&Sin mqt uﬁ@xy byt
ar e not h %ited to, 2-, 3-, or 4- hydroxycyclohexyl and the i

" Al koxyeHYe RIS kyl * and " hydroxy al koxyal kyl ™, which may be used

i nt erchangeably, nmeans an al kyl as defined herein that is substituted at
| east once with hydroxy 25 and at |east once with al koxy. "Al koxy

hydr oxyal kyl " and hydroxy al koxyal kyl " thus enconpass, for exanple

o, o - ) T - o o o



"Leavi ng group"” neans the group with the neaning conventionally associ ated

with it in synthetic organic chemstry, i.e., an atomor group displ aceable
under subwDi201deoT33r eacti on condi ti ons._ Exanpl es of | eavcmgprgeiowpsoé ncl ude,

but are not limted to, hal ogen, al kane- 15 or aryl enesul f onyl oxy, such as

met hanesul f onyl oxy, ethanesul fonyl oxy, thionmethyl, benzenesul f onyl oxy,

t osyl oxy, and thl“entwlwfuonymmﬁl’ opées phighaipl 6Xyhe ﬂﬂﬁlhﬁn&UO,(OWS\Hﬂeiehﬁ &d is

meant anieatns B Rkt o (o ger - e neract ons. i nel ude,

but are not I| m L. » ant agoni s dgfin .
herein. 20 "Opti (;‘eAna(f)wt‘“ar%%)yq lf(?’l 0 a[nsga Ouhs ttatﬁ UIa bs (%us%n%}e{/elgq{ s

descrlb@dmﬂw@ndensdkh&&ﬂ&ﬁﬂﬁn@éhﬁaw»but need not occur and that the
description includes instances where the event or C|rcunstance occurs and

i nstlances in whi cAlkaxyayeenylegkoxy piegans groumef theifersude -QthalC60)-RearhsramR
dlseasesdﬁyﬁgégmpm mema&&qgﬁdgkquggﬁ or indication. 25"l nert organic
solvent"” or "inert solvent"” means the solvent is inert under the conditions

of t hle reaction bHyﬂlg)xgieﬁBdSmybﬁﬁoxy’f Iﬁ_@e{ﬂs targzcbupei ﬂlge“tsl?\rult bO-R-0¢OPDHN G ht@in
exanp ene ne,. acetonitrile, tetrahydrofuran,

N,N—dlﬁ%Fﬁ@ﬂ% ﬁlﬁ (F%%?Brofornt nmet hyl ene chl ori de or dichl oronet hane,

di chl or oet hane, di » one,
met hanol , ethanolAﬁ:%n%{mﬁ&%]%mﬂﬁk&él %@%& %é¥?ﬂ£%¥gﬁgﬁn%§§%¥gégkﬂéé}ﬁgi
andl@ hevlierdie R lselkwlﬂnegsd Bpe&:&llfiyleia delnadeereiont r ar y, the solvents used in the
reactlons of the present |nvent|on are inert solvents,

" Phar maceut i cal | yBaééE wangpcarbopdalkexy haeangy gpup of @%eefoamutanop%aé})r% Ry
phar macaiédif & is ARIRAS iahd RN ahDRL afSalRERSBIihed I8aéi8, non-toxic, and neither
bi ol ogi cal |y nor otherw se undesirable and includes that mhlch IS
accept abl e for vem@kylmﬁrnmalzkswtlehieam ahgtoap oB5he HamitAL eOtR-OGIR Usherein\ B is
2012/06%2?3PCT/ /069 36 11-. conmpound. It refers to salts that are

sui t abl%e™] neaﬁge ﬂsa HF naj?hmPhe ti ssues of hunmans and ani mal s.

|l es of suita r C ;
ot i mit od to aqctnemialtokp mRAASR G ARG EARE DA A Junchih R
hydr oc telkyigne aadiRd anquctaifQ:aliijzill% defiaehaseinci d, malic acid, methane-sul fonic
acid, nitric acid, horic acid, p- toluen sul honlc aC|d SUCCInIC 5
acid, sulfuric acr\éky OthrI’P%anécﬁ fotety of Ahe formulag-SOrRe I"Kh’f?%%c?et% lkyleay
and t helefihdEherdine terns "pharnmaceutically acceptable carrier” and
"pharnmaceutically acceptable auxiliary substance" refer to carriers and
auxi |l i ary subst anadsylsilfohylatkyt ineasnd smotaty ekthedoemntls -R'HeD,-Rl evhex@mpladre Bl é&s
“‘tﬂ)tQﬁcﬂﬁﬁ%h ?99{ﬁﬂ§ﬁﬂﬁﬁﬁ &%@anfornulatlon Cbnpounds of formula | can

form pha naceu ica accep abl'e"salts. The term "pharmaceutically
acceptable sal t S"xf ) 1 :

ef fectiveness andAJréﬁgg?%gg&% %ﬁéﬁ%rééwﬁggggkg? ‘?%egé%ﬁﬁéﬁtah.c 1%'(<:1]$esnot
bi ol ogiadalleng apg Rotlﬂt@l‘%@éieﬁh@e%qr@&bl e. In parti cuI ar, the phar maceuti cal ly
acceptable salts %I .t he conpounds of ngj he aC|d&§ ion salts
with physi ol ogica I%}n%o‘i‘}ﬁ%ﬁ% Bl eomt}ﬁé? althey PH%“la adVhe{Rip it &8¢

sul f ur iicdependbntlg i hyrdosen @aild] as deﬁm:sptemim C“Aﬁ,’lhrd), thOs mulutdhs wlgﬁlammoa(wlﬁ&

Form o CARE a1 O T aRF® o RGN - B Sl BGERUMLRT W 48R,

oxylicallgld, lactic acid, trifluoroacetic aC|d citric aC|d funarlc aC|d
mal ei ¢ acid, malonic aC|d tartaric acid, benzoi ¢ acid, cinnam c acid,
mandel i ¢ acid, sUéainpearbanyll weansz gioypiod the fatmulan CG{@XR Pherein R is amino as
phar mageyhéLidrbiy acceptabl e salts can be prepared from addition of an

i norgani ¢ base or an organic base to the free acid. Salts derived from an
i nor gani c base i nolikigambiet' ra¢a@s AGhoiklydft 106 f61@nuli MERSORl WhreOR &5 By diBlen
it ﬁg %gggnlunk eﬁ%giu magnesium salts and the like. Salts derived
fro Fﬁﬁ LA s afky b fglin legke not linmited to salts of primary,
secondary, and tar ﬁl&e@{dfa ’Px‘?e%ns §¥E&£tgto‘ftﬁedfo%%ﬂe§1t xﬂfféré‘ﬁ'ﬂ‘% 145 adthed
occurring substlt am nes I'i'cam nes i on ex nge res

such adeiesopr opyl ami ne, trlnethylantne, di et hyl am ne, tr|ethylan1ne
tripropylamne, ethanol amne, |ysine, arginine, N-ethylpiperidine,

pi peri di ne, pol ynPwaneakylndneqs at gfeupi- Whereeoﬁpeuﬁnmef angsRyig rakighlene acan
al so beleph&P elﬁttrelhn t hanfigsa@lf zMddesr hﬁ%meﬁ%ﬂt i ﬁﬂlh@éthplhanr@ﬁﬁwrbﬁﬁl 2

acc t abl.e sal C o] s of fornul ion salts such
SRR Myt amorc® SRR L AR Bmir ool el ot e e puP G QP e
SpeC|f|c are the formate salts (salts of fornlc acid). The correspondi ng

pharmaceutically acceptable salts with acids can be obtained by standard
nethods knomn to the _person skllled in the art, e.g. by dlssoIV|ng t he

o Y R o ”~ o o o o — pg—



"Therapeutically effective amount” means an anmount of a conpound that, when
adm nistered to a subject for treating a disease state, is sufficient to

ef fect suwb20ramt¥ent for the disease state. The "t her apewtspe@liioyoees f ecti ve
anount” will vary depending on the conﬁ%und, 25 di sease state being
treated, the severity or the disease treated, the age and relative health

of t he vsiubj etkyl t ke rlﬁﬂ{'ﬁeandallﬁﬁﬁrm&&k@ﬁ'm Ningt raalammanhﬁ@utyldgmealsecaffelphe

t t endi,ng ned tif f
The o AT Rlt | HES o DethyBRo 8D e R S o 1 e TP RAREPRY g
to a vatliydmmeoethglormafaﬂ&s hiye. r ef éDeatlcydammealiybadindetieni timethghmidvenethyl,

vari abl g, @tﬁxl‘ﬁﬁﬁé lpcﬁﬁlte{hgl(\‘)bfnﬂflogggg defi IHES Elgfﬂ %%m@l@éthy} and the like

"Treating tment ase er alia,

i nhipiting the d'"%%ﬁﬁ&]@&%t'%eahs ISRIR Bhetdie RAGVEHRBIBRAR A alk1€ne as

di sease state or 1ts clinrcal synp o , and/or relieving the di sease state,
i e., dsfisgdhbereignporary or permanent regreSS| on of the disease state or its

clinical synptons. ter "treatin Ct'ngNﬁ\%) e t|n vvhen
referring to a chérufyi%'llf%f“e]ée’t MRS tg? % oé‘

r eagentatkylinaeR' iahpd@gen ai ikglondi tions to pr oduce t he indicated and/ or the
desired product. It should be appreciated that the reaction which WO

2012/ 062783PCT/ EP201iA¢ EB69Bxydldyl" prddarbemytaliey]l'i methras gcbupnal/ tbe formmilddsi r ed
progyic m N I egi | j L on
Feaon o SRR OPIERAER LYyl PEHR anf .Y o e AR A P AR

i nt er nelgfiBgdelergifi ch are produced in the m xture V\/m ch ul ti matel y | eads
to the formation of the indijcated and/or e desired produc

Nonmencl at ure and "Stpetalkqry” means a $rﬁu©é’|ﬁé & formutpe- %2% sem B sdlylene

thi s Appd Reatdliemyl 55 dumed herirAUTONOMIm v. 4.0, a Beilstein Institute
conputeri zed systemfor the generation of | UPAC systemati c nonencl at ure.
Chem cal struct urdsylshosuns henendgvaisat eygircegpametic bgdrogarb&Gl Bloicty venssstimg . a2.
Any,; Op alen I n in
D SRS 606 yBARREL AR CHPAN SN SULIA,L AL LEARE s LA

i ndi cathettint Heanplseof Wbmeleaehlnph@gebut@mwnq|lmnltfgl thepleqnmkamywhthylnghqngntélndm
with aMuBR&N, Vam@&?y)f 05erﬁal@h§lr O%ﬁeﬁﬁomoxﬁdﬂghé@ﬁ' 391 ﬁ§ny°r uc ﬂleﬁﬁrlé:ﬁ% B@nﬁr

ltc are show on the er vari'abl es na or j QI ned
to t he 28peiRgNEhCY lphmyfl%@ 3%6‘14 Iml ﬁmhenﬂwp%ﬂpyg@%r e%?ﬁ?f‘ali% a
st ruct begzdutanylp bepRRliddylylSber y‘ﬂaﬁyﬂi %hj(oﬂaﬁmﬁh%zd@kmbhﬂ ®BhFoplipeeatiter S,
bot enanti oners associated w

ch such chlra ent er 15 enc ssed
o Rt ner Gt RlidafE S nol BT Rng) exi mEh R RORRE
t aut o} rrethyrhenfeduoxgpheayl andcthe tlket owbrdsngpertiely diygassededyetitwives thareafi eacliThe
at ons el ﬁgﬂ, duBstitlggstructures herein are intended to enconpass all
naturally occurring 1 sotopes of such atons. Thus, for exanple, the hydrogen

atons represent ed ARALRY eﬁ{de'ﬁ%@{m" Rx@udh“&h&l% u@é‘d’hﬁéﬂch‘iﬂg@éﬁytﬁlbéd ¥mdignd
the carbop atons, are meant to inc|uge Cl

OAl |
and put¥ Reategn’’ sgardisnsceraer aichRafsan; w@&r}aﬂ? at é' q%éﬁ%&,?,n ByE-r %‘?%‘V@h@’n

thely enéh aebynzyCosheaiiras 1, of-(3-bBidotopuenillj-2metdperityly @nd it likE @w esnples of
corrpound f . the formula I: R4 /1?1 N HR5 R3 25 or pharmaceutically

acceptﬁ@f%lggalts thereof, wherein: Xis: -NRa-; or -0- wherein Ra is

hydr ogen or Ché6al, I e X Y.

hal o- C, 6al kyl : M@ TIE’]‘%E‘&% g{’éﬁ% "“%f"g%‘ﬁ 'g%éﬁk f 1%&&@1&&{3%?(1;
Cl1_6al Rlytestul fonyl G _6al kyl ; C3 6cyc| oal kyl optionally substituted one 30
or nore tinmes with Ch6a| kyl ; C3_6cycl oal kyl -G _6al kyl wherein the

C3_6cycl oal kyl poAtylery' |I§earm oupriybe ke smlr/ER20herFiodo o6y a3 gefings hestial | y
substituted one q re Linmes with C aIk cIyI onal |

subii tuted one AT exsf.rﬁeaglsmrﬂurmﬁ sfm%e@ae-r@-&@? Seqin Baf Rlilfvféaeﬁ%/%%m ly
substi tlya@ﬂasodﬁned hefeire times with R7; or X and le together form
Chéal kyl ; C _6al koxy-C _6al kyl; C3 6cyc| oal kyl optionally substituted one
or nore tinmes wt Eafk@xy’bpr C’@Lcﬁrowdadmhky] wBich6@ahk Yk usére reérmahangeably, means a

C3_6cy optionally substituted one or nore tinmes with
(\glr&fﬂ&%{le angfal ?z)lé)g%her with the atons to which they are attached
may forma three-ucg,gn&ll

RliTe RRAREH HSbEr ATKE |f61ﬁ1u'1d 00t LaRAl kY isSHRAbAL W ed
one_or mpre tines I ; hal o; Ch6al koxy;” cyano;
c2_bal l&iy‘ﬁwdh@n@aﬂﬁew?yanﬁﬂaﬂ@%al kyI haI oChGaI koxy: C3_6cycl oal kyl
optionally substituted one or nore times with R6; C3_6cycloal kyl -C1_ 10
6al kyl wherein the C3_6cycloal kyl portion is optionally substitut ed one or
nore tines with R6; - ORb wherein Rb is C _6al kyl, C3_6cycl oal kyl
optionally substituted one or nore tinmes with R6, or

C3_6cycl oal kyI C| 6a| kyl wherein the C3_6cycl oal kyI port| on | s opti onal I y

I T T 1 o M = g —~s - ~7 ~\ ~—~ - ~ o~



35 6al koxy; Ch6al koxy-Ci _6al kyl; hydroxy- Ch6al kyl ; C3_6cycl oal kyl
optionally substituted one or nore tines with R6; C3_6cycl oal kyl -G _6al kyl
wher ei n twe 208/%e8| oal kyl portion is tionally substi otraw2@necmwbs nor e
times with R6; or WD 2012/ 062783PCT/ EP2011/ 069696 -16- R5 is: hydrogen; or

Ch6al kyl ; each R6 is independently: Ch6al kyl; hal o-C _6al kyl ;
G _6al koxy; oxo; Q?/@l@@l,kyf’fahféanﬁﬁ ﬁf@ﬁ&)aidﬁd saRiediéd IRZrbIOSychc moiet cons1st1ng of
i ndependent | al k hal o; 8’

ool et SiTRs ] DS 1°6§P%x34a610 o] g RN Ry SUEéIt@Iescvﬁmlkyl

het er oyeloalleyCarbaptionatly 63 sﬁisynaitelhbvkylone GBnfocy ﬂlhs'aﬂulelyﬂs ﬁlerﬁml daylh su‘tmtltuent

C3-6 | tl | ;
3, 0o 5L oMM W 8, pBRET 1 | RbRRPERRGR o BB )
cyanv; dirdkdemninel ynleSSh@th@mwyuﬁc@Iy Bdloried; Exvmg(ee)ofmel"@kyl @Q)ﬂ@IBDaICIWIIe,,
C3- 6ey hypglekit tifdite® 8, I&%lopt‘%‘by@y(ﬁ@l}iﬂ/p@ﬂ/&é@enﬁm Jy@ﬂ)\hlexyllwc'[blféﬁtryﬁ,%ﬂ the like,
enbodi nents the invention rov npounds E formula 11" X or
phar rraé‘é‘ﬁ‘ﬂ B PFYiady et EBce (94 Oaﬁﬁeflwéfi%\‘aﬂ%ﬁmm Xis: -Ne-; or -0-

wherein le is hero en,, o ..Chbal k 15l e i.s J 6al kenyl. -

C2- 6al Kyny! : “hal o CEORUPIayisT Biestied ey @ i T aPouhobarfyiene
am no- @Ghd Bélllch;loeﬂky_aakikﬁﬂesldief@myl C _6al kyl; C3-6cycl oal kyl optionally
substituted with Chéal kyl; C3_6cycl oal kyl -G _6al kyl wherein the

C3_Btycl oal kyl ponploalkkalllwvl oreahd gfgmmbsxfltlnmfoemulm hRAY whdrkmIR is alkylene
het er o%gkyl 1 g Q‘ffmh)ﬁle (4 _6al kyl ; or X and le together form
Chéal kyl ; S Oanﬁq f< opt i {)enal |y substl tuted with G _6al kyl; 20 or

C3_6cycl oal kyl O"Hfé&lrmylwﬁféa@d th &ﬁi'?l I%mﬁpysca&ﬁkdmlereﬁ%he@ﬁl biie, RS bPNREd Y
substlthp‘ted W th Ber with the atons to

whi ch tELPEER @y é%‘I’?et&FeHefﬁplf‘W&h tah%?éﬂtuw @59@ lectish BPyche igreup
ring. I@anlﬁinngﬁaORW lel‘aRI"Oand?hES@O% y(wheyeamots ﬁlﬁegdfyfwm 0 G3_Brlvienyhe

hal | k |, K t | | bhstituted
i tFe cadrmeainEIng € pal 8Fp &t B AEIRLO BNV, BB S RO DA o
is opt IthmﬁIlIl)]?\ SSJb}SCtngQJt gdylymlkhl @hﬁ%lk}ﬂl or G}@?Iﬁllw‘]ldkﬂl; R Rhd IR'S aG 1n631|>d(1ylently

C3_6cy I u t cl@ﬂi%
C3_6cyc oaHﬁ he?mﬁdp(f%h ke erQeP1 #&%‘11(1%& % | oa kly lggd:nfi V(g}rllenl g lgp(%l onaﬁ |y
subst i thmi@aewathyc%éq> lysr op ey dezlioylalirl, i W@Ieﬁ N tscl s ORGIéI atkyl, cycloalkyl,
G _6al Ie eqmlk?mldgg ,anflho Ih%ymhﬁﬁdqhwoalk?ymnb Sor dﬂenﬁvjl@mﬁm Ith@s%hﬂﬁM{/e examples

e ijq kd’@ (gy 6al E‘Iepg%l)l Iéﬁ%déltsﬁl ry%'aydéai‘g{hﬁ ?Bﬁ@‘r’xya/mpyl 2-hydroxy-1-

01 6al Ihyﬂmb/ﬁmﬂylealhykyl 2, BadihpdroCiproaylky| i- hymw&aylemgva3pﬁydmmw 068696

C%YGCWII(%{?@ 6a| kflnn&&%% el}llﬁgtyﬁ@g‘@w % %\Ia}ggﬁ%hﬁgor %lﬁ Sﬁmlmé)r%pﬁltl ona%l y

subst i tnnﬁtbﬁdsquﬁlem}&al k gminoselfemybogbyly| ; eh@lnesubmmlewl G _®ainesulforahyppyl,
het er O%Eéfﬁylaﬁfnosﬁﬁgl)yhﬁ&h%%@t‘h?lahﬁﬁoshﬁo@letﬁ?ll k%Ethythl@@su‘fQﬁM ro%?] Nfhd Phe
het er oc]i( R4 hydr ogen; ~ Chéal cyano; hal o-

C2 ﬁ C2_6al kynyl ; Cl- 5 6al koxy G 6a| kyl ; hydroxy-C _6al kyI
C3_6cycl oaI kyI optional ly substituted Wlt

6oycl oal Kyl - O _6aHEiroaHa RS aRoNesy Ry a%kgra%l bf o1 A0S rigg Al URRIARe
subst i tauteast onietator@iticGalgkydntaiming off, @ve Rer thitee rizigthetereatoms Gledbad ey, N, O, or S,
G _6al 0, t ycl y.dr.o 6 |

O oal KRR o B AE! X POt YRR B RSB by
cert ai heentrodi rﬂ@nalw@fbefmzrmramlatl@ rmg oflire heteraaryl XinggnayNpeoptionalde putetiuted
enbagi @@’Heﬁn&f h&@fnmﬁx%mlple@roff Kk"[éﬂﬂt@l Iﬂonetx)és 1§clu& buf 'ﬁrec%tt ﬁhﬂe&@%@mﬁ of

fornmul a or formul a X ] NH- -0-. |In certain enbodi ments of formula

| or féwlh%liﬂaeql IImICIéZPIé/I ‘NFIZOIYI nls‘é’éarzf’léﬁl nthéaeebydi seazoby. %ardﬁ%ﬂoaﬂ thizdigzehhul a

I, X ra-zﬁryl ﬂlﬁéﬂleBéﬁz%t}ﬁembﬂdblﬁiﬁ-ﬂS/E ﬁaffaﬁyor ﬁyﬂaﬁyﬂ mldypr@wf@yll Ipyrézsa,lyls
hydr ogen nbodi nent.s

& oD i gl B e OB o R RIPHE Y o hefhiBoy L, .
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653ycl oa(IﬁgPalan lnd%Wal ﬁ@o%dqgﬁ |kt %llﬁl%oelg trg%i gy g&}ﬂé)%[ml}%scbgg (gll,l hléld 20
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Chéal kyhgludig g?éﬂﬁﬁﬂ&h?’dro QHatdAIcik AGHS kivdre fA ea@ﬁlobﬁbnauy substithtBd certai n

enbodi nents of fornu % or formula I'l, le is: 6al kyl ; hal o- G _6al kyl ;
Cl- 6al koxy-GCi _6al kyl; am no-C _6al kyI Cl1_6al kyI squonyI G _6al kyl; C3
-6cycl oal kyl; or C3_ 6CYCI Qal kyl - C1- 6al kyI 251 n certain enbodi nents of
formula | or formula Il, le is: Ch6al kyl; C3_6cycloal kyl optionally
substituted with Ch6al kyl; or C3_6cycl oal kyl - G _6al kyl wherein the

C3_6cycl oal kyI port| on is opt| onal I y substl tut ed WI t h C| 6a| kyI In
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WO 2012/ 062783PCT/ EP2011/ 069696 -18- In certain enbodinents of fornula | or

formula I'l, le is halo-Ch6alkyl. In certain enbodinents of fornula I or
formul a Iwo 2be/ies78€h6al koxy-C _6al kyl . | n certai n enbodipaemrzoinfedeos mul a |
or formula Il, le is amno-C _6al kyl . 1% certain enbodi ments of formula |
or formula Il, le is Ch6al kyl sul fonyl-C _6al kyl. 5In certain enbodi nents of
for rml a | or for mﬁt@;oaﬂylalﬁ;e" biS"HoRrGE MRV IOMdEHS 2 @ ;pQﬂT@lﬁe] ﬁérr?ulllQSR:-R'bbf}Ifé@eﬂld\ﬁRt h
or formula eis

G t t f f
3 6cydff %g}dﬂ}‘? a@n%aﬁs Qf"c/tfezrr aggéggquaﬁ@%eén chcl oglr rkni/ll portion is optionally
substituted wth "ﬁhf r%lsulﬁ Eulls z} glio%g% ﬂfggrtfnﬂ( a°§o§- r\%lergm R 1srhege?oarx{

1, leis heterocyc erocyc

of form@ﬂaﬁnﬂkhﬁ$mrnula Il whereinleis heterocyclyl or heterocyclyl -

6al such heterocyclyl may be piperidinyl, piperazinyl, nnrphollnyl

t et rgr/ihydr opyr any|"Hejsjoardloryli mprns 2 afquargicdhe fomary FOdk vdigetimByls hetasearyl as
opt i onglelideShdrsihi t ut ed as defined herein. In enbodinments of fornula | or
formula Il wherein e is heterocyclyl or heterocyclyl-Cl_ 15 6al kyl, such
heterocyclyl may "BRtdr@irilaiipdy opyany sroupiop el fdimiylh -Ot RIR"aklydteia iR fsad vy ledyy

oxet anyl ea h o na bstltut ed as defined herein.. In certain
enbodi r?ﬁﬁle g}etefrgq,rﬁlaa[ad FX‘E)(? 8 ula 11, leis tet rahydrofuranyl. In certain
embodi ment s of f%@%%&é <ot Qh{mg%”'dnd h&iid a\ﬁéh""{%é?irbgR}’sE@rﬁ%chhangeably,

In certain enbodi ments of T of or fornmu

t et Hahyefieofos abgtituent fwraghlose, bromexastiedsyl . I n certai n enbodi nents of
formula | or formula Il, leis tetrahydrofuranyl C._6alkyl. In certain
embodi ments of foFrindy” Bleansorlil as fetined cherein gy axhidly pne ph moge tudiggen has

enbodi meat Sreprﬁcédor\mli &atne Obr fd?ﬂféﬁéhta hklogen € Exe@plaby ol iKls Batikyd . —Em,Cl,
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n- propy 3 m&npe ué’B‘B"h}fy)}l(e élgﬂl ?‘ﬂéﬁh?’lb? opyl : cycl opropyl :

cycl obut yI cycl cI ohex I cl gbut t ;
cycl opent yI nmet hyl ?1%20)? dX e"lf%tah%lOiet htgé)z et"% H%%(/e‘?]anjg/ﬁn R% &'h%alﬂyf

t et Fahyalrieiyys detyhed IE,rezn.dAfrlleuompbtshbralpalb@th letdlfhtwdncthuxsanyl met hyl . I n
certain enbodinments of formula | or formula |1, le is: nethyl; ethyl;

n-propyl ; i soproplieteroeysioamyne” memsdi spiraigl pingpyhereipyas llessiepis fing aips) sMSxy| -
cyclopmﬂmealiawa,nd%k&wahﬁ@gwg%hﬂ%nﬁx&hﬂzpeﬂégw@t hyl ; cycl opropyl ethyi
; met hoxyet hyl ; oxet anyl ; tetrahydropyranyl; 2;2- d|fluoroet hyl ; or

t et rahydr of UranW“BEtelﬂ(ydyclyl meand & nR@bLAER Qb MRkt @fnsi‘sﬁﬁgrufané t®three
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or ethy certal n | ment f of nul
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cer2ai meerboidioligintyd, ofbehmarulyhdinygr fdﬁiiy'dilﬂ(bfaryl,l , ﬂe&ahﬁlroﬂlwbl Opdlh)jidtbpyranyl

cycl obut.vl . cl opent I Xyl 0 l; Io u

cycl opg?{%/ayhllyfirre&téﬁrffl&e Xi&@ d%l el tfuﬁhl'f1 O flnﬁ%url (ﬂey ﬂé)nf) fSXyI%“? fo ’mJI
| or f ahlmdrequinolingk dlls'drlsgcmllmqumt y¢trahg¢©lth1@kly§rl teUahydyxsbmpecpittyll rmd iy likd. n
certain embodiments of fornmula I or fornula Il, le is: cyclopropy

I'n certain embodi"Heterecyshlalkyliumeans agnoigtyrofithe formuly R avheeein &getailésrlew th
t he at gﬁg@gﬁ@ﬁg@@c{fmgyd@ﬁ@dq&;e@ghed may forma three- to six-nenbered

het erocyclic ring 5In certain enbodiments of formula | or fornula Il, le
and3d e toget her WieferddyelyddgMendags Whidibtytofele R @uRt 0K iderelfBR i RetetcRyclyl

t hr ee- neBbFr %CL het erocyclic ring. In certain enbodi nents of fornula |
or forAAFEY, "M% and e together with the atoms to which they are attached
rrayformafour- @cC 1B 't

enbodi nent s of fg?ﬂp C%'fglﬁa%(f%{gr ?MS %t ang ﬁhe Oelblleahet?ﬁ\?ﬁ{tﬁh{}ﬁe at ohs
to 20 whivtdnetandR' &r@tqmwbﬁeﬂdmdfmrma five-nenbered heterocyclic ring.

In certain enbodi ments of fornula I or formula 11, |le and |l e together with
the atons to whi CHYgHayalkp® "aneanshanoisty ol be foraud xOReriserie R kdwdraragkyl c
rngs asdefined Hebeigertai n enbodi nents of formula | or formula Il, X and le

together form C _6al kyl ; C3_ 6cycl oal kyl optionally substitut ed W th

Chéal kyl ; or C3_6cycl oal kyl -C _6al kyl wherein the C3_ 25 6c¢cycl oal kyl
portion is optionally substituted with Ch6al kyl. In certain enbodi nents of
formula | or formula Il, X and | e together form C _6al kyl . In certain
enbodi ments of forrrula I or forrrula II X and Ie together form
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WD 2012/ 062783PCT/ EP2011/ 069696 -20- substituted wi th Ché6al kyl, or
C3_6cycl oal kyl -G _6al kyl wherein the C3_6cycl oal kyl portion is optionally
substi t utwo 20ide283_6al kyl ; or -C(0)-Rc. I n cert aipoT@rp@dionmns s of
formula | or formula Il, R2 is: halo; & _6al koxy; hal o- Ch6al kyl ;

hal o- G _6al koxy; C3_6cycl oal kyl wherein the C3_6cycl oal kyl portion is

?Et i CégaIGI y ISublst |"H‘§}'Hﬁﬁyﬂk§rlﬁm5ncﬁhﬁféhﬁ/ la; me&xﬁgc?fcith@?fdémhmﬁlﬁgifb gwlhifedlﬁekehm

e oa |on on ubstituted w al ky

ot r angers angiy PE by %%Y&Mﬁ SRt TR oxetanyl | or

oxet an- C1_6al kyI " [ LAl d| rrents f rmul a fio
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C3- 6cyad dhyllcyd: R" ¢ hydBogoyoe labial, Ia;adRClls b“jadrlayyalkyl as defined herqum certain

enbodi ments of formula | or formula Il, R2 is: halo; G _6al koxy;

hal ot Cheal kyl ; 10Hygemrearbanybaiydl’ gul leprboxpalkets- meaps| darayp otthes frpla, -R-

In cery U?(gmtmmaqkﬁgné‘@rdgﬁh@d heein fornmula 11, R2 is: halo; G _6al koxy;
a

hal o- Ch6al kyl ; C3_6cycloal kyl; or C3-6cycl oal kyl - Chéal kyl. In certain

embodi nents of f oHydlcytarBonyflglkoti”anédns aFous of thalfermial O-RoC(O ROy vherein
cyano. p . dlﬁ certain enbodi nents of formula I or formula Il, R2 is:
fl uoro; ﬁrag%ejne(?ﬁl SR 14d8; 15 trifluoronet hyl; or cyano. In certain

enbodi nents of fa r r v b ro, ' 0 |5
cyano. |n cert ai nhg#{)&éflﬂk "E‘Q&W Bk 1 Eilz ‘ﬁ’di“’g& @PQS’CIa M%ﬂgﬂ "ﬁ%‘y

hal B Cigseikof the| formelat &-(@hOJRHORE rwlyr@n enolt Ruisaalkylene fd masyabq the sapne gr
Ch6al kygigrerd@dl N certain enbodi nents of formula | or formula I'l, R2 is halo.
In certain enbodinents of formula | or formula Il, R2 is Chéal koxy. In

certain enbodi WEWH%/dﬂfxyﬁlQS/I’Mh@anls aﬁhllinMBié@ ab 'defn@l hegeif adudst Gl \J&ﬂi(&fne J)In
certain enbodi ments of fornula al 0- Chéal k

cor t ai MERLOHETERRIE Q. PSP ALIEeS h%{fo’fyogrr?HP% W?Vld‘%thia%théssa%l& Ve84 .do'i%l n
certai rmoemqumnnﬂ:lhsn ofie lﬂylirmgyl @rolip oRepresemtdtave lekampi@s irglude, but are not limited to

I I _FSCRZ%E’ 81%%%{1? %1 yd% ur a } ﬁzrfclr‘?dr rﬁ) ?g‘gﬁﬂbg%%‘gﬂ)?@rwl mdr(g{yde% or rrul a
R2 nileéhstlempahydrl@ﬁm@hylyl 03 3-Bedrryybutyln éélwdwmblémlboé|3néthC§Ol§Yprf>I®Y1nu2a |
or for Wh%xbllhhﬂokyﬁné%ﬁﬁh%gw Ir}z@%ﬁ;@k&y%ﬂtg@dl ment s_Qhydr8%yBitd | Oland

forrrulall §1 EY 30I'n certai’n enbodi ments of fornmula | or
f or mul &b lydroF@mF yPt ‘BOXXPﬁPlefO or brono. In certain enbodi nents of
formula | or forr chl oro. a iments. of. farmul a |
o oot a1 o tydrasy ks fagh S cbBe b5 bt dnst feT iR Ryan Sherei phe;
cerl@i mwendtrodirefmhyckogén bnmsuinatie oycldabicyiudadichll havi2béen teptaoed with aehiytdamxy
enbodi f R2 0 rtaip 0 nts
of for %‘Fsﬁ[&fet cﬁéﬁ%ﬁ%néa }% {émést r1+4l?d50rt6ﬁt ah dl%t hHl(l:tégt ?io?n dd%%rengt S
of forrhNﬂ@Xb’CXﬁOHemlnﬁml(hthlelhkeRZ |s met hoxy. 5In certal n enbodi nents of
formula | or fornmula I, is /ano. I n certain enbodinments of fornula I

or fornula 11, RIAlkoxg haﬂmzyﬁlw aRd ceidapyy elsoapbpsht swhicht giayyulbg psest

fornul Eintleﬂcha&all):g fadaBed kR V\%ﬂ as deﬁned herein tha€RI'siBitAuRaAe Hatedtcs vath hykowl a |
or mul is Ch6a

or I 1, cycl aal k N
ot ot yets sht PEsst I Cnoan iRy B O3l oSy R b i
t he C3 enddinfsy,dboetakyplle, Reotitdirany-3 -snedhpixiyeprapdny 1 -sudst the liked wi t h Ch6al kyl .
In certain enbodinents of formula l, R2Zis -C(0)-Rc wherein Itc is

Ché6al kyl , Ché6al kd¥¥ea"aniureidobmehanst ergoaypcdlythe formula -NR'-€€0)-NRARE ndlmdéindiit s

of for qyl aAd IR"0% cF A dBUL Biehtr qt | kyl'; hal o-Ci _6al kyl; C2- 6al kenyl;
C2_6al kynyf1 roxdrywél‘IjHe f(sl?ﬁ’ %engéﬁ%?xy G _6al kyl ; cyano- Ch6al kyl ;

G _6al kyl sul fOny|"Ca&ﬁnﬁh5%¥%|s%u%ﬁoﬁﬁwf%&%rﬁﬂ Powm%{e@dh R and R"
C3_6cycl oaJE substjtuted one or nore tinmes with

C3 Bty Erghin é‘?en O\s%ﬁé%ql lthe c3 6cyc| oal kyl portion is opt| onal | y
substituted one q re,tines with ptionally substituted
one or more ti msbﬁr@ﬁyﬁea%&%rf’%ﬁa%l %Eﬁbd}?ﬁel n the heterocyclyl
portion is option 3 S h ARY IR "
optionally substi shltfg%'il oﬁ(z f(I)l%e%s %r%pﬁ()?{he% UIIEl §8 he e}fgog}rf%e o%t’ :Ror'?mfilRy 20
subst i teacleiddepeadentlynes hedrogeesr alkylh R8 or -Y-C(O) Rd. In certain
enbodi nents of forrmula | or formula R3 is: hydrogen; Ché6al kyl; hal o-Cl-
6al kyl ; C2_6al ken{ptiowdlys spRsfityied”, hy\@%xyse@hem k%spmaf@n eaithkoXayis  menkyi -
cyagm- @hétaﬂdswp "@&@dlm'r &) ﬂl@ﬂaydcyclga" fﬁaéahyIaﬁudrmorphleaﬂzlkmlener@wln@y&alﬁﬂl Kyl ;
CSch oal k bl tlonallly H h d é:h *1 b

G 6oy drts et higlh i prigally o i@ o8 depeydsndy) Wﬁ Psrie Hr iSOBHEN P y
25 substituted vvlth C _6al kyl ; heterocyclyl; hetero cyclyl- _6al kyl ;
aryl; hetero aryl ; or -C(0)- Re. In certain enbodi rrents of formula I
or for rruI a I I, R3 is: Ch6al kyl; halo-Ch6al kyl; hydroxy-Chéal kyl ;
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In certain enbodi nents of formula | or fornmula Il, R3 is: G _6al kyl;

hydr oxy- G _6al kyl ; Cl- 6al koxy-C 6a|ky| C3_6cycl oal kyl optionally

substi t UtweG 20TeETS3TOr € i Mes wi th R6; 6cycl oal kyl - €cThzbdylocaber ei n
the C3_6c¢cycl oal kyl portion is optlonalﬂ9 substituted one or nore tines wth
R6; heterocyclyl optionally substituted one or nore tinmes wth R7;

het er OQX%Mle &ak oﬁtvﬁﬁbMMIltwéﬂ@rsgleateHI@orh@moe aylkglp@ycﬂwmylalﬁypmeteemk;lly

subst i nor.e ti nes al n
oo Moyt i e, B Miiiony 1kShs g St iapiggy mono el iatfi! ai-
hydr ox ydGilansiabk thlpal€gl Ieédakiaosy; Geteballyy) -CORt e8OeR alwhere R is hydrogen, alkyl,
het er chﬁéﬁﬂ'mqlﬁﬁillﬁhkkll) QICR'RC Q}GBQR/\/(WIE&I: h dstah infeget fida] BMb,5, @ _afdaRkaxy,

anlno or heterocyclyl. 10In certain enbodinents of formula I or formula

R3 indepegengn hkgrogemgialydyard RGhlnskgwgenmlkyl@wﬁw&ylaywwzﬂkw phenyl or
het er ogyehyalkylgr ohe—((emcy%bﬂm&lﬁ@mwe n is an infeBeC GohROMOETDRAIMBMR'S 20f
formula | or formula Il Choeal kyl,; hydroxy-C _6al kyl; or

G _6al kedeperlent|hiygrogen or alkyl, and RisodiRik ates instepensiently of |ea@h othgr. mividgogen,

wher ei I3 Ic§c1|a§11k$r ogycqwlkywlkyhebﬁé@pyéﬂ h‘e flalk}B. 6atkyhin w&lhulmet simyc! vl
may be piperidi ,

u Il n rph0| I " t etl h d ny 1
pyr r ol iSHP entst 5 Pﬁwﬁ §Fte x et kyl het?fﬁ%faﬁ %@Iﬁékﬂf halo,
f orrul Ehaloaﬂdyl fa(lkdaﬂyj &yanb, yhgoeind aIH&lsLﬁfohgalt eImQﬁmcHnydodﬁﬁerhahbmmcd atk nfsthyl,

kyl , h di l, hol i nyl,
tot r anyUPERIPRE F AR LR RS RaBER e BoFEHGEr of ur anyl "or oxet any
each optionally S‘E%Hhé %I&%”Orﬂgaerﬁrtgg%ﬁ@ﬁzgmh' %neaﬂ n Oﬁgrgﬁt%&él‘rﬁﬁn{”tag@fa’ted’“ th

R7 as defined here ) ornu (N
wher ei ilgitj ig S’y@tl@tl@csygan}q cemisiey.ekoc gt lajdm O1_gree Kigplaceabihundear snbgifetian
may be rpicash 'cgl'ld?ﬁféns 'E%Ja%@s'dﬂéamﬂgeérf)ﬁ’&\ﬁ%lﬁ@é’ "bﬁf%le,noﬁ Bl Y mefodER AW aner
oxet anyl In enb ﬁ7 gen s of forml %9%ornu a whe e|n R3 i

het B o&§cl 4fYleBssutigrddpBey cifh- o %’ﬂ@&F nylegth ﬁ%‘ﬁ%fisﬁ YoilgEy, n@loa@thyh
pi per i @lemdnesmhymkydmyloxy,am Itﬁieﬂylbxy,rfﬁﬂﬁmphbip}l’ﬁnoyl(ﬁfyr pyonHRY sEbsstuted
tetrahxprofurag% I etaﬂanlﬁﬁ% ggtlonally substituted one or nore
tines ¥§§¥ pyﬁg<¥yﬁ§§ ? 7 defi ned herein. In certain
et s O o oAl Ohed 8T el o Ilfzrac LAk o iﬁ%%" ThEleRRYbas

i sopropyl; 2-nmethoxy-e oxe
2- hydr oxajude, het a1y nofdimaiecie, &pnlst yqntagoem ahy thedikypr asrdedingd hergin.

hol i n-4-yl -carbonyl . ertain enbodi nents of formula I, i's
net | : ethyl; n-PwopRl; ors o%rrtt%@Ily zneaﬁfetth@xIheetsI*I:gﬁFquenzIXe@eéﬁn@edy fvent or
2- (nor Qﬂ@umﬁaﬁceynﬁy @Ithl\élsd n@rdty e axy that ﬂi@tdaydrrpﬁb@ chlttek instanceOWhere the event

t et rahyd t f f la | f la I'l, R3
o hyarbGEHmagich e AN SRR RGNS bIOT PRl a | O formila 11 R8 is

nal or ol kyl - VB 90 FoA0baDBabe o oBsdifises P, bivufih. Uimidar o

of formmhqﬁmnor formula I'l, R3 is C2_6alkenyl. In certain enbodi nents of
formula | or formula I1, RS is C2_6al kynyl. In certain enbodi ments of
for¥ula | or formifeat prganiRolenhy g ob@?ﬁGOI‘@aI kypeans thecsobveat i wwbodeemtes of

f or mul &ohdifbnd ©F MY @eahﬁ@n I33111' SddsbRigddK X Yokl n@@nkbhlere\@ﬂhn ig@udial oL RRAHpIRENT S

of fornul a formul a 6 tionall ubsti tut.ed one
or mr@efl%%ssw\[)depﬁ 'cﬁstomm e tetrahY%@IgvgﬁI g\ym %fﬁfrgarardef g atarm, methylghe il o
|1, R3chkrid3 o@cdyciilcﬁahieyianamwlﬂmleihym@ ubiethylt euhad emyt hlce@te - fwaloky | methyl ethyl

In certa I Ln f,0

c3_boy e RDROEhaE PlodnunisPardl BobrofrdialeBEb ikl wferkopricine 9e 18ar 1y
subl i tWitlesd spewafied tmﬁneezomrms thei SOIhveRB used n theI reacigm@ aif r’ih@mm@@ht nevengonfare
formul g.dit Yivdgprmula 11, R3 isC3_6cycl oal kyl -G _6al kyl wherein the
C3_6cycl oal kyl portion is optionally substituted wi th Ch6al kyl . In

certain enmbodi nerbia@facb RN dadcebbIEOr AR kHat Rﬁlchslsh%ts@fﬁpqﬁc bé aring a
optlong%»y substjtuted .ane r nor e tlgf th R7.. 15] E % | Flnents
of for MIPENACCRicat GORPOSTIPR i 31y genrsel éé@clI&?P toxic, an ‘I‘F“ gr 04l ‘h‘%lca y nor
enbodi rereisefurnidesinbleaand Q’fchfd@ﬁ mhdt avhith iR3cdeptabiet fr oeyetingty- &8 weHl dsyhuman
mh in.the h ocyclyl portion is optionally substituted one or nore

e§§ \ﬁh%rm"ﬁ‘?eﬁﬁ%[ ceyertal n enbodi ments of fornmula | or fornmula Il, R3 is
heterocyclyl G _6alkyl. In certain enbodinents of formula | or fornula I
R3 is -C(0)- Rbarn@@mﬁlcaléy pedentablesells nefrat eonefound mmahsisalts dhatfase pharmagauticaly i s
cyano- GREakI6Yd, as HBfiRIMeAdin, Satast ﬁ"é@&%&lfafde&%d%ﬁaﬁnﬁcd%gléﬂra@i‘t'w?y ol the B%ehts

Ché6al kyl sul fonyl. In certain enbodi nents of fornula formil a
Ch6al kyl sul fonyl -C _6al kyl. In certain enbodi nents of fornula I or fornula
1, R3 is am no-GC _6al kyl. In certain enbodi nents of fornula

or formula II, RB |s aryl optlonally substltuted one or 25 nor e tlnes mnth
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20 yl)pip eridin-4-yl1; 1-nethoxypropan-2-yl;
1-(2,2,2-trifluoroethyl)azetidin-3 yl) 1-(oxetan-3 - yl)pyrrolidin-3 -yl;
1- |sopropybaBEMMdmn 3-yl; 3 -fluoro- nﬁthylplperldln 4Py TiEPR01@0696%6 3 -

fl uor opi peridin-4-y1; 1- nethylpyrrolldﬂ 3 y1;

2- met hoxyet hyl ) pi peridin-4-yl); 1-nmethyl-1- (nmethylam no-carbonyl)-ethyl;

2- met hytbmgotily. thﬁfér@@o @ﬁl@spﬁhht ard, sthitGh1€ |fbk0u§éCMCdoﬁfh@?<Wlth the tissues of humans and
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201 n cdek %ﬁaﬁlpéfhﬁ]éf‘dh%%eél %@mf ibAgeAte h@lfemf %ﬁerﬁ!ﬁaélt fq incirde |d§uter1um and trmum

1- met hyihd e RYERZ06:8s 4redtheant to inclu®CENRAA 'frRatcpe@f fornula | or fornula I
wherein R3 is aryl, such aryl nmay be unsubstituted phenyl or phenyl

subzt i t ut ed Alhgaterts amt pultlicatsns\idéified hein ard inwip@hted doieadhyridrencedn Clgsir

tw ce %EueQree times with a group or groups independently selected from
O__6a|ky¥ %al o, hal o-Gi -6al kyl, G -6al koxy, hydroxy or cyano. 25In

enbodi fis & BnfioP’ fornula Il wherein R3 is heteroaryl or
heterogggéi%g—_%aﬁg§¥——§UCh het eroaryl noiety may be pyrrolyl, pyrazolyl,

i mdazol yl, 1iHaiiazaliyh pre¥ s bdbouiidr e gtmy@Yr i m di nyl, pyrazinyl,
pyrlda2|nyl i soxazol yl, 1sothiazolyl, triazolyl, oxadlaolyl thladlazolyl
or tetrazBLyI, each bei ng unsubstltuted or substltuted once or twice with
R8, or in ceftain enbodi nents, substituted once or twice with G _6al kyl .
301 n enfdi nrnt s of foRﬁuIa | or formula Il wherein R3 is heteroaryl or
het er oary l_hBaI puch heteroaryl noiety may be pyrazolyl, pyridinyl,
pyrinidinyl, -pRB|daZ|nyI triazolyl or oxadi aolyl each being
unsubstitu AN uted once or twice with R8, or in certain

enbodi nent s, subqqltu gd once or twice with G _6al kyl . In
eMmmnmnsoffowml orlformula I'l wherein R3 is het eroaryl or

het er oar al k ete oaryl noi ety may be pyrrolyl,
pyr oF&%La ﬂ§§3E¥F“%PWP% r§r6“8 azolyl, WO
2012/06%]§3PCT/EP2011/069696 - 32- pyrldlnyl pyrimdinyl, pyrazinyl or

pyrlda2|nfi' each being unsubstituted or substltuted one or nore tinmes with

| wh R3 i
heterocyclyl nﬁ%ﬁ Wﬁntﬁvgkn%ﬁ Wﬁlﬁd}f&héﬁg%ghk erein '

het er ocyc noi et erldlnyl pyrrolidinyl,

oxet anyl , Gﬁlr@hafig ARY T @gaﬁhken?ﬁt@%swﬁﬁf Wiy 6alk§>1 %%hlk@k%)dl galk¥1 hydroxy-

1, 3] di | | tet tit
Lot OO At el TRl TC St v it 209 or

f or3aul arlthotehemed RyvifR3 Ciy sallt €;Qextdayityl @ Bl K wheresigle M8L&cty6] YWortidd & y
may be piperidinyl, piperazinyl, norpholinyl, thionorpholinyl,
pyrrolidinyl, oxetanyl, tetrahydropyranyl, tetrahydrofuranyl, azetidi nyl,
[ 1, 3] di oxol anyl or 10 tetrahydrothi opyranyl, each being unsubstituted or
substituted one or nore tinmes with R7. In certain enbodinents of formula I
or formula Il, R3is -Y-C(0)-Rd. In certain enbodinments of formula I or
fornula II Y |s a bond In certaln enbodlnents of fornula I or formula Il

- ~NEN o~ N . N Y L Y o




15l n certain enbodi nents of formula | or fornmula Il, Y is nethylene. In

certain enbodinents of fornmula | or forrmula Il, Y is ethylene. In certain
enbodi menwe 20f2/deersaul a | or fornul a ||1 Y i s -C(CH3) 2-. pCw/EPesty ®69%96
enbodi ments of formula I or formula II',SY is -CH2-. In certain enbodi nents
of formula | or formula Il, Yis -CH(CH3)-. 20l n certain enbodi nents of

f or mul @ptiogdllyf ebsAthRdIdne of rhdre tiahdd-viatiCE3 ) adkyl; hétefoRy eI ShtRMBIOE suBRHtSedbne
formula | or .formu

of 1 or RS B PPl 5 BeroRs Y ASa] ROl BKBGH SRR Gpes with -

het erocycl yl . {-n_ceptain_ enbedi npnt f Aorpul a~l ar . formul |, Rd i
Cnoal Kyl 28 ccc & BoBafiBRbrELdnT Gl TCLrhly Sard el piighdiy
Ch6al koxlstituted ose toaimore rthoehi wishtRs'; of Gseeyalvadkyl-(hralkyh wherin the Rasciysloalkivho.

I'n rtai i mkha 11, Rd is halo-Ch6al kyl. In
Loy o Rl BAA RO ko Phutt SR rndredfmes] lgwl{l’, Rd is hydroxy-G -6alkyl .

BnnGC?rkt ai nCiQ)E' IRGlCiEﬂriRmt Slﬂfer f\xﬁ’ﬂh{ﬂdé &Ohﬁ’gé axflﬁ’dH F[lHt Ey'ﬂaliéa%ttaa%d: Iﬁaybform af three- i[o si>|<-|

al koxy- a . . 30In certajn odi.ments of fornu or fornula I,
Rd is &%?Rff@?%%@{eﬁwhclrwg@&@%? %‘Eﬁ&ﬂﬁepré’ﬁ? 8r Blf’ref%‘i‘lﬁ%‘fvﬁﬁ‘ﬁ or formula Il, Rd
i s Cho6al kyl spl.fonyl G ,6al.kyl.. In certain di nreat s,,of for a r
formia 11 R f Lt Bie) Cha Ryl e S5 18r Db et b da b betadohalers.

I n cer tQisalkexo i pantoslkyf optormally substiosted onerat mord timBewith RE3 Geegpelaadidyiagl; -
opt {pna i dﬂlﬂ& i 1 I i 6.
elrorb%déi r?léﬂrﬁﬂsé’g%%@grhﬁut(gﬁcl orﬂg{l &%@alg}o{ﬁfagﬂégiyit %b@u gyoc eooélrﬁ(ilrl%?%%g?ﬁh E ©

wher ei PR hehagindtyie(Coatlkyl Cpotciastkyl spapnallysubstijutedipse pr moettimaewsh Fope
times @t bydhikydla) GRYE dhsreRniRedi; nBRMuISH pbRIoRUL Bpfiomily fs@hdihidd bhe oRfhots
het erocyclyl. optional )y §uﬁatlt¢@.e o] or mfre tinmes Wlflh R7. . IP
cert ai NG ﬁﬂérﬂr sCEPRov e B lﬁgﬁ}‘ﬂup&ﬂ foxyrgming, or heterocyclyl optionally
het er ogyledtiyhte Condad fiyte tithanaitinRi;he het erocyclyl portion is optionally

substituted one or nore tines with R7. In certain enbodi nents of
fortula | oR’fier hudragéd;, CiRdlkiys Haloreh batkylc Wolsadiemby Cpcadloynykt ydraxs-Gozalkyl;

di met hyt ami po:. Li dii Do A=yl o - .0pr - . ethyl - | 2-
CiT1 sy SPLBRCPHIL, (o 1 kb TR ANy RS OB ORI SRR R e p i
f or mul adlkyloCsaickaalier! pptiordlyisybtituted lope ot yraropmepyiith R (oepsciratietbealkient s
of forRiteeih tBE Q6 BIaRky1 | porfish i opBS AN aMbRAutelNorfeebt Bloke RN AR MCS (af
formula | ,or for%i [1, .Rd is_di "3”?%' am no. .15In c?rgﬂ)n.e odi ments of
f or mul a°Yeletksispitomd whereipgthe Cssgydlealiy; pprtiqn i3, pptignally supsfithted ISP BIRES of
forzfml aintesowitlf RP;r’rhlét&obﬂfqulllRﬁbtioaaIIDSE‘sliHMM)ited one er h@imtim@bﬁbadgmkhtmt@éc%yhgﬂml ia |
or for I Rd.i s cyc opyl - et .1l n.c aj n_enbodi nent s or a
™ or Of Gtk harpfi g e @Ry A0] S8ion Tofonany RuiiBlbdl the RS TR RS RY ST 3
| or f optiohalyl substiutddsor 1 2ndre jtinhesowih R hyaryl-QQkkkyt evitesdim theraod i pretiors iof
f or mul . f I i.g . (o | i i

gpjluoﬁlly thBQEHng:qune oggndré T A hetér@a&?%ﬁ%&ﬁ%ﬁﬁ?%kﬂﬁd}gﬁe ? morg

f or mul f of nu I'S I sopropyl ormul a |

or for iires with B deteronridCiwaliyb wdeissyibe hrtesrarHdoaiaichy opiipnaty subhitgiod ongach
het 2y 0Gysik YilnegBMt X ¢ti ReC{@)j-RY! , pi perazi nyl, norpholinyl,

t etrahydropyranyl, pyrrolidinyl, azetidinyl, tetrahydrofuranyl or oxetanyl,
each opti onaf IsyC,sulgient ot gomdie or nore 25 tines, or one or two tinmes, with
R7 as defined herein. I n enbodi nents of fornmula I or formula I
wherei n Rd iR inetenligl ol ihlkosyiciminet €1 gedhydtaphinomdied iysatke-aiménopihplerC diatisil-

Py e SR AN -k i, BRI SONYE I o & LAY OURAGIY o BREC SR

Subst | CHEIComEker  reoraikpoienylE LT,  201Ro-Enba ek sscloplyhl aptipngly

I S s e Y

T A i
, 100% Obra Qfi eit r 1§67 1-6 e t

substi tujé.ed 11onee qrint re times tvm' tﬁ}dl%z@7, WO 2012/ 0§%83PCT/ Elggolilll 069(?9&13S

- 34- optiong ﬁ’s(lflgﬂlélgﬁog 5‘3{’%}{{1%5‘8? Bo’rrml al or formulall, R4 is:

hydr ogen; Cip16al : | g o] al e I V-cCl yla .

hydr oxy- G _6al 'yI@h%g@’c%’f%@%lk%ﬁ%p%%{%oﬁa‘ﬁl?f%aﬁ%gﬂ t%%‘%%t S S s
C3_BryotlbarkyE ralkogaiGophlkih drvdraxyt Gesalksl6eyecyelaprlky] opéenally nsubstitsisdi eneadt y
subst i thiredintdst RitBaldcy by cl@fikyl & QAkRE weRIE kIR £l SybRalidyl §attiN! is optionally

G _6al ko€)< ., .amno, or heteroc ﬁg.yl : 6“5 l.n certain énmbodi ments of fornula I
or f or fyPsiitytpd OWOW@QTeGQ@éaYIH{ S Rald (Nl o- G _6al kyl; Cheal koxy- G _6al kyl ;
hydr oxy- Ch6al kyl ; C3_6cycl oal kyl optionally substituted wth G _6al kyl; C3_
6cycl oal kyl - G _6al kyl wherein the C3_6¢cycl oal kyl portion is optionally
substituted with G _6alkyl; or -C(0)-Rc wherein Itc is C _6al kyl,

C _6al koxy, am no, or heterocyclyl. In certain enbodinents of forrmula | or

______ AN o~



In certain enbodinents of fornmula | or formula I'l, R4 is cyano. 20In

certain enbodinents of formula | or fornmula Il, R4 is halo-Chéal kyl. In
certain ewbadizeetss of formula | or forpula I'l, R4 is Crealsroin@ecsbal kyl .
In certain embodi nents of formula I or!formila 1, R4 is hydroxy-C _6al kyl .
In certain enbodinents of formula | or formula I'l, R4 is C3_6cycl oal kyl
optionally Sﬂjb§tﬁyﬂtﬂg@ﬁl oM Qalq%d -6al kyl 25In certal n embodi nents of formul a
| or formula Il, R4 is hydrogen or nethyl. In certain enbodi nents of
formula I oreadtoRfid dépend&dlyi: SCRALGCYId @Al kylkylCa6.adIkosly; wher gjanot tdo; or Y-
C3 6cy (6ﬁb I portion is optionally substituted wi th Ch6al kyl . In
certain odinments of fornmula | or formula Il, R4 is -C(0)-Rc wherein Itc

of forrrulal or formu tc is het'drocycl

'n oy Cr eikanyeC iyl forne o -COWRr Beteroprdyk s beterasy bbbl ’fkylsuch

het er oqy,clydio @?c YIbaIRYI-d] Iityl; dHPEE c%m/ IsulRIinpElaagi nyl or morphol inyl.
WO 2012/ 03@78 ch/ E6P 011/ 69696y- 35- y }L u n9d| ments of formula | or

formula I'l whet &° nlsllhaepeﬁdmkero@@ydl ydlkyls lh@h) @ﬁJaH{y@Cb{zﬂbybl palyylbalfonyl; c1

For mul &R0k Poritea-£lea @ (oRnheBbaiivt besgaed oL Tyt PERr o8y

chl oro,scmloaﬂﬂqdMcydezﬂlkyﬂ-Qc@ﬂiydxrwIQ 653tcrfoaﬂeyl{salfnn3énbod| ments of fornmul a I or

[5G _6al kylaciip 03 it a0, @16@ Easymxﬂk;ﬂﬁ?»ﬁm GED! & N RABOGI BNt S

formula I'l, R4 is: drogen; nethyl; isopropyl; cycl oar opyl; or chloro. In
certGi n enbddicertain gmgodlﬂmnmhemwemonfmowdb%lcqmpoums plst hﬁ@tm@H In certain
enbodi nents of fornmula | or formula Il, R4 is nmethyl. In certain

enbodi ment Syof fornula | or formula II, R4 is isopropyl. 10ln certain
enbodi ts Jof formulgsal or formula Il, R4 is cyclopropyl. In certain
enbodi Nfo@ | or formula Il, RAis chloro. In certain

enbodi ment|s of|| for %I or formula I'l, R4 is norpholin-4-yl-carbonyl. In
certain e formula | or formula Il, R4 is 2-fluoro-ethyl.

In certain enbodinents R _fornula | or formila I, R4 is C3_6cycloal kyl
optionally 15 substltutedI one or nore tines, or one or two tinmes, with R6.

In cert or forrrulall R4 is
C3 GCyﬁgaTrW%gﬁf&gﬁeB{/\Berel nht%]heOf’C?» _6cycl oal kyI portion is optionally

substi ty.e4,0ne or nore times, or one or two tines, with R6 In certain
embodi ments of formula I or formula 1, R4 is- Y-C(O) Rd. 20l n certain
enbodi ment s >ofs: firorMUbAO- V&}{eré‘ngkml@d}dgen% (RBaend R4 together with the
atons to which they are attached may forma 5- or 6-nenbered ring that

optipnal Iy irdck: Ud?@lléyl het giieay L1, selkesfie dalbr@mpalkyl; N a8lkoy-0, Iaalﬁﬂf hadddxy-

enbodt nentBybpmyS ol CroalgiaipR e ool gy ARy opnty i ebtiteq virn

enbodi Ryl fCsfsoyatedllayltCiarlkfyb migtean Ithe, CIRECYICE)a]k@'l Ippttion is optiohallyc esttsaiuned
enbodi 0 ch i s independently C _6al kyl ;
%Elta?k&fkyfl g [% %Ci (gr He?errg%cl%ll ldlﬁalﬁgl ) .

hal o- G Koxy; cyan In certain enbodi nents of

fornula | Ororf}@ﬁﬂHJRato' lethe%rfnsclcgal,l?iildﬁ%kyd@ﬁf(ﬁ ogﬁ@ﬂz{lﬁyéubs%fed%ltlk Oi(l alkﬂr

hal 0. 30l n certalin enbodi nents formul'a

hal ¢ ces&iskegycloadieylifatsalky) whessn the o sesmsdenlind rosties lsmtlﬁmﬂ!ay =|‘>ub<§?1tur%1r wﬁh &u |

R6 is Ghgal kyl . In certain enbodinents of fornula I or forrmula II, R6
is halo-QG _6al kylin certain enbodinents of fornula | or formula I'l, R6 |s
C _6al koxy. orWibaﬁﬂ)R?/t@ﬂ%B&lﬂﬁ'ﬁhE%ﬁﬁ]tb RGO hey Bﬁ-atﬂamadeniyafommefmmék resiks of

f or mul or is cyano. In certain enbodi nents of formula |
or or?rnumb ?Jﬁ)erﬁ%% ’Zdlﬁqng In certain enbodinents of fornmula | or fornul a

1 R6 TS Y3Ll0) cRAiigh ST R AIPLAIRER SyiRnfOE MAlienl . Hotd LLAMLR. hdo- RO

|s 0X0. 5In cert aln |nen , eac
efdekpyy: &: 66‘511W1F3‘1 oREpenll; Subﬁltkt;?ﬂ leha%sallwhéérekqu%kyldﬁwlkyl wherein
\CA% _6al K@ét<%3 g@aiklyyfamféﬁa@@pndﬁtﬁnws@&sﬁﬁit&% w1tﬁrC1(§§lk BeorP ealekarh RUli§ onydikyl,
ereli e C rt.l ion u one or e
Frer e Botyeigit organtty sbahtsdt Tl SR BF Rupdye foaﬁ&y Lol Ly
Ché6al kytycldaityd poetidnails opeoindlgi substitated fwifto€ mallley];] oroiC(OpRMtRrdih R°RY Ci salkyl,

hal o- a i d| nments of formula | or fornmula Il, R7 is
hal o.C:t6 llﬁ((&tq:”;la I%Oﬁbohgteﬁ)c gf formula | or formula Ill, R7 is

Chég] kyl sul fronyl hydrogen; Cisalkyl; halo-C,salkyl; Ciealkenyl; C,salkynyl; hydroxy-C,;alkyl,;
Cisalkoxy-Cisalkyl; cyano-C;salkyl; Cisalkylsulfonyl; C;salkylsulfonylalkyl; amino-Ci.salkyl;



In certain enbodinents of fornula | or formula Il, R7 is

Ch6al koxy-C _6al kyl. In certain enbodi nents of formula I or formula Il, R7
i s cyano.wd2bmre/eserstai n enmbodi nents of fornmula | or forneca/Brke11/889ebs
-Y%X@-m.IncmtmneMmmnmusofﬁ&nmal or formula Il, R7 is

het er ocycl yl . In certain enbodi nents of formula | or formula Il, R7

i's C3_@gyeychariky| sptiohoiny lsubdi@ited Rvith €, CakAe \Glopdidatky IOIhIkON wheredptthomal | y

substituted.one or nore _.tines th ...Ip certajn enbodi nrents af fornula I
or *F or eI P sprond: kil itk hoeo e SEr o PR Yot 1
|1, R7 ard; Ghé&ahiybxy -C(O)-Rewhaiem RhibOdiatieylt €,.afkdxgr auina, ér leterboychgd] a 11, R7
i's heterocychy]-O__GaIkyI. In certain enbodinents of formula | or fornula

11, R7 is CR6ydydeigkyl Citatkydehaki reyemdoeiloénisalkof Goonlkend; IC.ealkiaylmilia

I, R7 i 3 0 - i Kyh . ~d ogdli ; : ormul a
11 iher SR SRRSO AU GV ey QoA R RN SR BEal Ly ot
pi per i afysealkyfrsalkygyhgiein %ﬁ & apxploallyd pogiipdis opiipaatly| substated Wil 6f ey | |
azeti digpyC¢ORRS whetkiaoliauylallyl, €elaliaiy diiinb! Shetadylclyl; and | n embodi ment s
of formula | or fornmula Il wherein R7 is heterocyclyl-C _6al kyl, such

het er ocycl yIR migtiyogeryorti® cplikper i di nyl , pi perazinyl, norpholinyl,

t hi onorphol i nyl, pyrrolidinyl, oxetanyl, tetrahydropyranyl,

t et r ahydr of Unaerydin embedinntsydf forniyl8] di xmbiady|X or-NgG-areOr.ahydr ot hi opyr anyl .
In certain enbodi ments of fornmula | or fornula Il, each R8 is independently
oxol0 C1_ 6allkygértaimgmbodimegts| dfyformual ot fognugdlReey-NRE 6al koxy- G _6al kyl ;
cyano; C3-6cycloal kyl optionally substituted one or nore tines with R6,

C3_6cycl oal Hiyreregin giprdimeptsed dpimulp bocrgeladL.oaiscd-  wo

o o TR SRy P by I e 2 B
Pertain enbdnehgs smipSHstm dF e TP iR it S oxor 1 certain.
enbodi nont s 1ppetSh SbGaimefs drab T b forfffiart B2 i k01 ") R Cert ai n

enbpgli ment s 1tek i BHbAdiels IEMIRY b forfilaite 104k rarblereer tai n_ embodi ment s

of formula I or formula 11, R? s OXY. In certarn enboqinents pf
formula I ofn baidmlbbbdimeR® dr¥o G2l komymela 16aky L, Jikyicer tain enbodi ment s
of formula | or formula Il, R7 is cyano. 10In certal n enbodi ments of
fornmula | ofnfertail énbddimBRftsi s foehelaor Be lfytmuld NI, cr'r {sai@ &liehio di peikesyl01C, .

Formi atoBh 1 Bt Galt: il Gegobal yrosst G y SiRETTeidG S or

nor e t isatkglswifedylRG salkyl; Csscycloalkyh apeotediynsubstitotbdeith € edlk§lo Chudyaldalkyd-C;-
forspul a , 1 = CF rej -t pe . y
or ol P, SUERS] kPPl LGRS . LSRG et

cert ai mewrpsodiyhénsdkdf formula | or formula Il, R7 is

C3_6¢cycl oal kyl -sul fonyl  wherein the C3 6c¢cycl oal kyl. paortion js optionally
SuBSt 1 t ut ed IBIETEH SHIGITIIHE ! RirHIab o Foedd iRy 8k ot entdoOf ABYndiia |
or for gukaxy-C; (dR8yli S a@gX@o-Ch Falkg!l t alRakiyadbme salad ], f ocmdyalohlkor, fer md;a
1, R8is Cﬂ%ﬁl yI1 ?Oln certain enbodi ments of forrmula | or formula I, R8
i s hal 6SEHNH2KN cert ai n embodi nents of fornula | or formula I, R8 is

hal o I n centaj j la | 0 a.lls [.S
Chégikyl15uﬂ@g%@??pFﬁggggggﬁngi#%%gﬁﬁéﬁ?éﬁ%ﬁmegnulamr(%ﬁgﬁﬁLn%ngﬂP?kﬁb is
Ché6al keptiondlly substitited evitho€i-sedkitls oof CasyetodllyltComallybrwhgrein| the ®8sciyeloalkyl

Chéal kowyidd is atidnally seRkiutcehidic) rpodi ments of formula | or formula I,
R8 is cyano; heterocylyl. In certain enbodinents of formula I or formula

]Icl, R? isI hQﬁ%E_ﬂ@iMCd\t(ﬁfdodglmﬁéﬁbK%rmuﬂeﬂ% ©€ Fbrdtula @D@Ci%:”@ﬂ%aﬂ( f hetulmmlgmylt Qr
or mul a , .S - Y- - . n.cer In_e | S.0 ormu r
t or ml kot By gegticgiapivt”® € alTRARRVEES Sy eorobieisioDirany

f or3tul aetrahgdrofioamlt@ chlkyl; R&etasylC3r Gayal-Oajakiyll - Ci _6al kyl , C3_ 30

6cycl oal kyl -sul fonyl. WD 2012/ 062783PCT/ EP2011/ 069696 - 38- In
enmbodi ment s Tofeeftain rambtaodiments H6 forutuda T lor fiprerwa fl, B8 is:sC hellerdolaleiGkalkslu€h.
het er oc _ heh Y. By de . pl idi Ayl @l iginyl, oxetanyl,
tetrah??%gﬁagg%%$$’?g?¥alfgggggﬁ§%§¥¥w§§g¥§g?ﬁﬁﬁ%ﬁ[1,3]dioonanyl or

tet rahydr ot hj eydiR¥bodihlenRNIISHNTEN & REmbRMMA'as ), Qlk:f1 ¥k WhloaC | hikgher ei n R8
is heterocyclyl-C _6al kyl, such 5 heterocyclyl noiety ‘may be piperidinyl,
pi per azi nyl In @@t emboyimentsifas@ENNDbE foyhulagyR'ak Cdiamyl, oxet anyl,

t et rahydropyranyl, tetrahydrofuranyl, azetidinyl, [1,3]dioxolanyl or

t et r ahydr ot hi opyr anyl . In certain enbodi nents of the invention
conmpounds of formulas I1l, IV and V are provided: R Lx



wherein X, le, R R2, R3, R4 and R5 are as defined herein. In certain
enbodi nents of the invention, the subject conpounds are of fornmula Ill. In
certai n ewbadizmeetss of the invention, ﬁlge subj ect conpowradxPara/n6de9é or mul a
V. In certain enbodi ments of the invention, the subject conpounds are of
formula V. 15Were any of le, R2, R3, R4, R5, R6, R7, R8 le, Rb, Itc and Rd
is alkyl or 1ge#ikah 6mbadimRhlIF e ¥ or ﬁmblaql I%/lis Bap- @%allkw/er al kyl, i.e.

C -C6al kyl, and in many enbodi nents may be Cl- C4al kyl . In a certain
enbodi ment , Ihbertdinembbdiarntselfdb@tula Dot fcb@mﬂlarmCR}I’ldCa.&lldﬁ@G@j Jatiglherein,

which is sel ected fromthe group consisting of 20

N2- ( 1- i sopr dpydrtdtempodinehtshbfyfaimuial mefonyhiadl, R ris iminorGneikyy! ) pyri mi di ne- 2,
4- di am ne,

N2- (1, 5- di nen kertain prbgdimests-of formyulakonirmyla1s R tis CiballerlsnényySpsaliodi di ne- 2,
4-di am ne,

N4- rfet hy| - N2D (Certein. gBbphiBienisoet yrmua iy gy Fowia AL W) iss Cosgvictaalket swsersiBoyr |
M di ne<dbsituted ¥ithT8 calkyl.

N4- et hyl - N2- (1- rrethyl 1H pyrazol - 4-y1) - 5- (trlfluororrethyl)pyrl m di ne- 2, 4-d
i am ne, 25 In certain embodiments of formula I or formula II, R!is C; scycloalkyl-Cysalkyl Whereln

5ch|or opr o 11H— V4 | pyri m di ne- 2, 4- di am ne,
N4- et h@ef g/%@ah%%f%orfﬁ Iiﬁ-oﬁgllreéazléll Su%St% é’v fka%romat hyl ) pyri m di ne-2, 4-d
i am ne, r

% 5 (t ; | tﬁ%?'{%%e pyH](# ?I‘lr{]télgg ozzfgﬂmu?fa I, R is heterocyclyl or heterocyclyl-C,.
N2 3alylet hyl- 1H pyrazol 4-y1) - Nd- net hyl - 5- (t rifl uoromethyppyrim dine-2,

4- di am ne,
5- Chl or o- N- (11 esbadimentyof forpyly I g5 rrmwla Hywhergin & ishsterosy Sl gyetsiodchi-€ry) py
ri m di RalRylandude, hed&ocyclyl may be piperidinyl, piperazinyl, morphohnyl tetrahydropyranyl

NA- et hyl ﬂf g'léyf Ldila ér%ﬁﬁ%@f lo} 6)’?'6%érgyjf’e%bl§bf)tﬁ<imgﬁ§/ W stitiltel¥d @%ka ety PYrimdin

e-2, 4-

o A R TR RS 00

5- chi ors@lkN-, suctshetiosy yl1mayibeytetaahydrapyganyl, piprstdirtyisyrabydrofurangl amonetanyl,
|\P(l egémsﬁtmﬁ&n;lﬁb@wu@&pi -dbfi¥dd hdeiapyrrol i din-1-y1)-5-(trifluoromethyl) pyr

i mdin-2-am

N2- (2 1465 hy1-15céfe41ﬂyﬂqbédinwfsaﬁ‘%mﬂﬂwbr IR -5t tahydrbf@smet hyl ) pyri mi di

ne- i am ne,

5- Chl or o- N- (14 c&tadh sRbOYilnchts-qiYfo@zoh T 4r fokhul-TNER'Hoxypyydropdamyl2- ani ne, 5

N4- et hyl - N2- (3- net hy1- 1- (oxet an- 3-y1) - 1H-pyrazo| 4-y1)-5-(trifluoronethyl)
yrl m di ne- 2n lbertainm‘tmd;ments of formula I or formula I, R' is tetrahydrofuranyl-C,alkyl or

N2-4p- z)ét%ﬂ] -nmet hyl- 1H pyrazol - 4-y1) - N4- rrethyl S5-(trifluoronethyl)pyrimd
i ne-2, a

5- Chl or o- 4- 'TEEQ%H eMbbInREsDf Forkii X 61 RrmaraML IR L kdRdh & 8fur finyYJO, Pk di n- 2-

am ne,

520hl or o- 4lgﬁba@iﬁeﬁib6&n{eatsme@l ByformataMetRIYid oddthByr azol - 4-y1) pyri m din
- am ne,

5- chl or 0- 4- Methtay eMNbbdin(eAtsroftthioel byformblametRIVd ol bkdpan-@z@llleyd- y1) pyri mi di n
-2-am ne,

5 Chl or o- N- (IB-aehthior embedietehtslefl Iﬂalpyalleai obr- Sorgila Ik Rt oxyeiyli retldilnadrapsine,

| no péOP}OB})(r"gg nﬁﬁog % 3(-é1n( é}g% %Opﬁ y{%ﬁr I\g%lggutglpekwé)ae%’ﬁl rEyngﬂegﬂyl am

1
- et hylcyqlop@p(/lﬁﬁt ya%ﬁ% )ltsém@m/br @y@iyp@nwlmeﬁl yavsleprwylethyl pyinethexyethyll 5

yl)pr O%Qtagylojtetrahydro]i) ranyl; 2,2-difluoroethyl; or tetrah drofura Imethyl. _
N2- ( 1- ( 2- met hoxyet h % gmet hy1- 1I—I—pyrazo-4y NXmat yl -5-(trifluoronmeth
yl) pyri m di ng2efraiiti afibodiments of formula I or formula II R' is: methyl; ethyl; n- propyl

ylz) é;‘ fi %ﬂ gﬁ% gx ehﬁlt&l,r? §3r@ ]ylp]r'(l)_iﬁﬁy ' a%aopentyl c'}%foﬂ‘ea)gyrl]y | E}SICIgIt)rI;)II)f llnye ?mat h
5- Gl oregelhbiftynedthyl] - 3-ayelopyritylhietioylr az alyelopydpyiothyiet hoxgthyxyethydi n- 2xatanyige,
5- Ol on: MamBL kLT D2 i Bkl dr RARATu Yt PYT azOl - 4-y1) pyri i di ne-

2,4-d
N2- ( 1- | Sopr apYekridn R BydbH Y 8t 1Y) MUIPHR- B Ghéhftl WRRTRIPY

m di ne- 2, 4- di am ne

5- Chl ofWPRRRYL- | &0B¥Ehy 13 3-dimetyirranylpy cxslopenivly 1)wvgloberrox wsiopsatdimesani n
€, 25 methoxyethyl; oxetanyl; tetrahydropyranyl; or tetrahydrofuranylmethyl.

5- Chl oro- N2- (1, 3-di net hy1- 1H pyrazol - 4-y1) - Nd- et hyl pyri m di ne- 2, 4- di am ne,
5- Chl oro- N2- (1-i sopropyl- 3- net hyl- 1H pyrazol - 4-y1) - Nd- net hyl pyri m di ne- 2, 4-
di am ne,

N4 rret hyl - N2- (3 rret hyl 1 (tetrahydro 2H- pyran-4-yl)-1H pyrazol - 4-y1)-5-

T



WO 2012/ 062783PCT/ EP2011/ 069696 -41-

2- (4-(5-chl oro-4- et hoxypyri m di n-2-yl am no) - 5- net hyl- 1H pyrazol - 1-y1) - 2-
met hyl pr openremnydseisse, PCT/EP2011/069696

2- (4- (5-chl or o- 4- met hoxypyri m di n- 2- yl'é?ﬁ no) - 3- met hy1- 1H pyrazol - 1-y1) - 2-
met hyl propanenitrile, 5

5-chl o (r]I 0- 4-2 gh kerin BbsdifRhREffdmidie1 bafysnR-12H Ay 2 andiffudrbrthitt pyr azol - 4-yl)
pyri m di n-2- am ne,

( 5- Chl or o- 4-Inedeainy eppodimedisne foriguld 1-¢rdforeuhanie R fsonydthyphenmyl) nProptihy 1-
LH-pyr agalasdy dHidondm ne. |
(5-Chl oro- Pre hoxXy-"pyri m di n-2-y1) - (3-net hyl -1 - phenyl- 1H pyrazol - 4-y1l) - am
ne, 10 : : 1.

(4" Mot hoxy- 8 €FTHT SP SNBIAS 2 e G oy )L B ey °f Peny 1- 1+ pyr azol -
4-y19 - am ne Iy certain embodiments of formula I or formula IT, R" is methyl.
(4- Met hoxy-5-trifluoronethyl-pyrimdin-2-yl1)-(5-nethyl-I
4-y1) - am ne,In certain embodiments of formula I or formula II, R'is ethyl.
(5- Chl or o- 4- nmet hoxy- pyrim di n-2-y1)-(1-methanesul fonyl-3-nmet hyl- 1H pyrazol -
4-y1) - am ne,In(&rtehl embedinratshoX Yorpyild i e for@wlalJE R' is: cyclopropyl; cyclobutyl;

[ 5-nmethyl-1-(tetra L Q- pyr.an-4- - LH-pyrazol -4-yl.l .- am.ne 5 4-

Lo (5 O BRI s RS0 ot bt s Tl PSR Geftit. or

- N, N- dicygdopsppletiwhni de, 4-

[ 4- (5- Chl or o- 4- met hoxy- pyri m di n- 2-yl am no) - 5- met hyl - pyrazol - 1-yl

-N N di net mlp tggﬁglgrﬁtmp,dlments of formula I or formula II, R" 1s: cyclopentyl; cyclohexyl; or

[ 4- (5- Ghtiepandintdiynoxy- pyri m di n-2-yl am no) - 5- net hyl - pyrazol - 1-yl ]
-benzonitrile, 20

N2- ( 5- Met hoxdy cértdik bhyddidtdnpytagoird 41 ydjorMdrame Rk -§elopidpylior onet hyl - pyrim d
i ne-2, 4-di am ne, (5-Chloro-4-nethoxy-pyrimdin-2-yl)-

[ S- chl or o- 116 tcettaia ydiodinpynt aof: @ myilp-Tdd-fpymela 61, R4 -apH [R*-togerharewith the atoms to

5- Chl Qr,0-4 . L
L1 S PR Bl niet g sismenbersd hersroevelising. 11y i e, 25
N24ls (141, 3]IP!c?RE£h %Hl'b%a%{ﬁrﬁ%[ &Vﬁofrﬂhlaqrdr%ﬁmﬂa YR 9B 8y detldi-B 8% %oifts ¥l - N
4-ethyl-5- trifluoromethyl-pyrimdine-2,4-diamne, .

N241- ( phichsthey aseqtigpben. phnormy thisepgaembrred hetgropydicdifighy 1- 14 pyr azol - 4-y1] - N

4-ethyl-5- trifluoronethyl - i mdi ne-2, 4-di ne, a )

5- Br ono- N2- EI& cealh sabRY Dy B fornak | -rff@)mlﬂa?ﬂ]é% A B PRt Etibthe. apasiche,
30 which they are attached may form a four-membered heterocyclic ring.

N2- (1, 3-Di met hyl- 1H pyrazol - 4-y1) - 5-i odo- Nd- net hyl - pyri m di ne- 2, 4-di am ne,
N4- net hyl - N2n (cBrtare tehpoditaents ¢2foPm@tatirdrftbuarlodl, iR/ 1angiRdep galher-witly the-atddptar azo

AT El T i e 2 el AT Ee
Mflzn%t )ﬁxilkﬁcq\g{e{’ glferfaelﬂéaﬁlg%m{%}‘%a %JQZH% Iﬁalﬁ?ll%gglre%ke(%%lﬁ%?%er i di n-4-y1)-1H pyrazo
!5' f)'r' yl)- ilzl (th {clﬁlft%ﬂ%lef%gﬁﬁ%'ts)h &%’_f‘o&rﬂhl‘%'lrkg'fgmﬂéulg 'IE]LRll N&d l@?(ﬁgelther_ with ‘_thg_ atorzls tol L
b pyr asdictihey plglepi}qapliéddflne_ogt?{l@:sa%-(g}ﬁ}éb@:red’ idroeyclic fing St Y1) piperidin-4-y1)-

5 brom- M- eI NG, (2e et e o (2.2 254 1 ) o eet PR e dif ) 2
5- br omgeydoalintl hydtiohRly( 3ulbwatinyd with( 2, 2124t o f;uoydetigtQ ARy byrierdh tHe 1) pyr

5 or oo T Rt PionatEs ARt S ST E kY or et my ) 11 pyr azol - 4-y1) pyr

i mdi ne-2, 4, di.am) BRbodiments of formula I or formula I, X and R' tagether f. Ikyl
N4- et hyl - N2- ?g- et hy 1o 1- (Oxet an- 3-y1)- T pyr &z of - 4-y 1) be( o rrai ket hyl ) p

yrim di ne- 2,1 vefdia @nB6dintents of formula I or formula II, X and R' together form Csscycloalkyl
5-chl or 0-.N4- et hgl - N2- ( 3- r’rcet hﬁ(l- 1- (oxet an- 3-y1) - 1H pyr azol - 4-yl ) pyri m di ne- 2
4- di afPHenally substituted with Cy.satkyl.

5- br ono- Nd- net hyl - N2- (1-nmet hy1- razol - 5- pyrign di,ng12, 4- di ani ne,

> et hy - 1. (8- SHEey FryS U e e by PR Y 25 RIFIA Horbrltng: s s BT 52yt am
i N0 1keyoadlndiC, sdlkyllyperoipahe €5.adycloalkyl portion is optionally substituted with C;salkyl.

5-chl or o- N4- net hyl - N2- ( 3- met hy1- 1- (et hyl sul fony1) - 1H pyrazol - 4-g1) yrim di
ne- 2, 4- di anilnegertdip embodiments of formula I or formula II, R” is: Cysalkyl; halo; Ci.salkoxy;

DI|4) gﬁ %I}:ﬁ\lﬁ g%.&}l&%%ygﬁiﬂeﬁ%m&&%ﬁl;hMiaﬁiib(_&m@&;) “hhts-RY LMy ey tycalkys | JphidpaigMet h
N4- et wybstitpted awitht hyalkol Sprogydeallavlgnsaliyt ¢ whergino thsmdtswgyolpatkylnpartion- 38 4- d
i am neoptionally substituted with Cjgalkyl; -OR® wherein R® is Cysalkyl, Csscycloalkyl optionally

5- br ono- N4- et hyl - N2- ( 3- net hyl- 1- (oxet an- 3-y1l) - 1H pyrazol -4-yl ) pyri m di ne- 2,
4-di am ne, N2-(1-(difluoronethyl)-3

-nmet hyl- 1H pyrazol - 4-y1) - Nd- et hyl -5-(trifluoronethyl)pyrimdine- 15

2, 4-di am ne,

~ 7 T T Y - 2 1. oA A1 A AN ANI1A T T 1 - f 2. " £1 a1

- phenyl- 1H pyrazol -



N4- et hyl - N2- ( 3- net hy1- 1- (4- (et hyl sul fonyI ) phenyl) - 1H pyr azol - 4-y1) - 5-
(trifluoronethyl)pyrimdine-2,4-di am ne,

N4- met hy lwbd2e(2semthy1- 1- ( 4- (mat hyl sul égnyl ) phenyl) - 1H pyrared1146963¢ - 5-
(trifluoronethyl)pyrimdine-2,4-diamn N2-(1-((1 S, 58) 8- oxabicyclo [3
.2.1]octan-3 -y1)-3 -nethyl-1H pyrazol - 4-y1) - Nd- et hyl -

(trifl yopRmbd WP, Ak ng- 2; écy@llloa Re, salkyl whereln the c3 6cycloalky1 portion is

N2- (214%&1# ?ﬁlg{éngsﬂsgtedw hpé(1 6aﬁ( 1 & )ﬁH met hyl -5-(trifluoromethyl)pyrim di
ne-

;Iﬁ) gﬁ Ih?;l d:\ﬁ% %g‘lﬁql Iteré% almeﬁl%y (0T 87 Yokttt 13 2706, oA, o>§37;(11taioi-&|1.ya?lgy9;rmt h
N2- ( 1- (haloehii aaﬂ@pﬁeﬁyép)yd@alrket wgreMpﬁgazmloa&kw Ppriieh- iwephghal §-spbstitfided ovithnet h
yl) p5yr 'dr["fgikgle?Cg &C I@zm( ECl Iﬁ?llk 1 N%eﬁe}n bige bl R Cl)<getp)>rt§>n is thlonall substltuted5

- met hyl razo - 5- tr| yrim di ne-2, 4-
di ami nevith C, 6a1ky1 tetrahydrofuranyl tetra ydroﬁ1rany1 C1 6a1ky1 oxetanyl or oxetan Cisalkyl.

|_\l4 ( {nra ;[ P |y{JOI‘ ﬁﬁégmnﬁtfh P?hme fsrf& ?ghf‘%’ié’ﬁiapﬁr ralo; y&)6a1£0X£yhaﬁ>z8l 6alk3X;1) °
NA- et kyhnd\2: (ke hglealkefitl: C@mbm}k&} )erBl6Qe:ll0a(]ityl1l=C4 <ylkyt 1H pyrazol -4-y1)-5
- (trifluoronethyl)pyrimdine-2,4-di am ne,

N2- (1-(2-fl dmnmlhymbe&mmtsmffemmypaﬁmtnula Ijijl} isdhate tGyshikbxy; thald-Cuailoriet hy

I
1) (p%dl(%?af? t‘sﬂl% Oggn%}%g% Et%—‘sf}fdo yt}ocrlc?nliayhyl ) pyri mdin-2-yl am no) - 3- net hyl- 1H

-pyrazol - 1- 1y %éﬂlﬁ%ﬁl'bgﬂlﬂle%tsyéf)fgﬁnﬂﬁﬁ@G?formula IT, R? is: halo; Calkoxy; halo-Cyalkyl;
cycl opropqu am no)-5-(trifluoroneth %/ ) pyrim d| n-2-y

| ani no)&1f¥C %kﬁy?ra(iﬁlcy%"%}gylpéﬁé lﬁyél -yl ) met hanone,
I 1(.4- ori f h di n- 2-

fgﬁ,' gg; Og_)ﬁp)(;p gérga[ln Emggélmeﬁ‘&rqf ?rrlinu?a/ kﬁ%ﬁ]&ﬁa( rlls haiJ I‘hglrgl::‘él 6>2/1llgyPer clzyra?nol =<y

1-(4-(4- (4 (IE lu%rtc] é)dlmﬁiI{ty ﬂ“ L(lfrlﬁlgré) f(%tr '%éféﬁﬁéf rﬂ, rRZdI nﬂuor¥>I rrgn?oo)ch?oro 10 Xl 1H

- pyrazol - plperl none,
N2- (%- (thﬂmromtthyéaplcwl 1H pyrazol - 4-y1) - Nd- et hyl - 5- (tri fl uoronet hyl) pyri
m di ne- 2, 4- di am ne,
N2- ( 5- chi or dn|ceaginyamiadipgnta 8] foamyla) L s forewba IL R(isr chlpiesrtgAuetepiejipdr o di
ne- 2, 4-difym ne,
N4- rret hyl - N2- (3- met hy1- 1- (pyri m di n-5-y1) - 14 pyrazol - 4-y1) - 5- (trifl uoroneth
yl)pyrimdi nﬁzeﬁmﬁlbﬁﬁbmﬁ}en&%fl‘f&mﬁtﬂé hyt foNBuladt, IRetiHatol of haloEt ylkpi. p
eridin-4-yl)-1H pyrazol - y1l)-5- (trifluoronet hyI )pyrl m di ne- 2, 4- di am ne,
N4- et hyl - N2a C&tmhim}addlﬂneﬁ& afgdimydlpy of fhirmu - -y, R*id 8 mtkdz ol - 4- yl) 5-
(trifluoromethyl)pyrimdine-2, 4-di am ne, N4- rrethyl -N2- (3

-netthyl - 1- (2n mmybmboqllmentsmf;fqr)mﬂa-ﬂ plyfoalzlo]a-lll, R71i§ halo. 40
(trifluoromethyl)pyrimdine-2,4-diamn
N4- et hyl - N21p Serivain hippodimens- qfé@rmul@)k@lt @ﬁmglaﬂ )Rreit Rybalkost pyr azol - 4-y1) - 5-

trifluoronethyl rim.di ne-2, 4-di a 2012/ 062783PCT/ EP2011/ 069696
f 44- In cgrta)nﬁ) >elmbodlments of” formula I or E)rmula I, R Q 1s halo-Cjsalkoxy.

rNIZ;n( gl- ﬁgl_ (2)r2 o C%(:l o oc(ﬁ%nts '?-fglymuefa i)or for1¥11]ﬂ)a I%z 1S QX-Cl-saﬁ;g/f.l fluoromet hyl ) py
N2- ( 5- chl | h - - - - N4+ 1-5- i fl

ot h)(/gp;r i Cn){ gl ﬁeér%a %%l&ggénnpﬁézsgtfo%n&a f‘.or Po¥1§1312aoﬂ, Ifb 1¥&%.6cy.clo®yhy 5- (1 r I thuorom
4- (55 met hyl bk %Bgdlh%msgﬂ%f%l%hﬁ&fb? R RTERML ERYI LB N2 Ml@m no) - 1Hp

yrazol - benzonitri

- et hyl - 4 ( ‘fn (:EE%@XJnﬁmhﬁQ}lfsﬁ)f (f&rn‘ufli Per %ﬁﬁﬂ )R?ME tdWafl dtoRirddy@m no) - 1H-pyraz

ol -1- yl)benzonitrile, N4-nethyl-N2-(3 -nethyl- 1-(tetrahydrofuran-3
-y1) - 1H pyr ag Qbrifin ¥rkboBimeh dfteint1 4 P bofERh N 1), BTk fe@hid o AndlicRRAIRE
N4- et hyl - N2- (5- met hy1- 1- (t et r ahydr of ur an- 3- yl) 1H pyrazol - 4-y1)-5-
(trifl uor omah bytdipgmbodidiens-of férntlil@bnrmula II, R’ is oxetanyl.
5-(4-(4-(ethylam no)-5-(trifluoronethyl)pyrim d| n- 2-yl am no) - 5- net hy1l- 1H py
razol - 1- y1) 14 certanebinpbgiinpetsi dfiforn2doher fotfula I, R’ is oxetan-C, calkyl.
5-(4-(4-(ethylam no)-5-(trifluoromethyl)pyrim din-2-ylam no)-3-nethyl-1H py
razyl - 1-y1) -In cenin hmbpth@nts@f;fo@n@méor fogqrula 11, R is fluoro, chloro or bromo.
- et hyl - 4- (4- (et hyl am no) - 5- (ftl’lf| uor onet hyl )}{}yrl m di n- 2-yl am no) - 1H pyraz
ol -1- "yl ) pi 6@p¢1@ﬁ1ﬁe@b@¢i@ems of formula I or formula’II,’R”"is chloro.
5- (5-net hyl- 4- hyl am ng)-5-(trifl uoronethyl )pyri mdin-2-ylam no)-1Hp
yrazol - 1- Zdnﬂg aﬁé B@FDP%WH@ (grf%rmu(lalor ormulaml3 1s%| X
N2- (1-i sopropyl-5-nethyl-1H pyrazol -4-yl)-N4-nethyl -5-(trifluoronmethyl)pyri
m di ne- 2, 4- di am ne,
N, N- di met hy1- 4- (5- et hyl-4- (4- (et hyl am no)-5-(trifluoronethyl)pyrimdin-2-
yl am no) - 1Hpyr azol 1 yI )benzam de, 25

T N e = gs ~ 1 N T a1 1



-45- N2- (1-(cycl opropyl net hyl ) - 3- met hy1- 1H pyrazol - 4-y1) - NMA- et hyl - 5-
(trifluoronethyl)pyrimdine-2,4-di am ne,

N2- ( 1- (4-woyoixpeempyl sul f onyl ) phenyl) - 5- mat hy1 1H pyr azecr4pydniobddboeret hyl -

- (trifluoronethyl)pyrimdine-2,4-diarr

N2- (5- chl or o- 1- (oxet an- 3-y1) - 1H pyr azol - 4 yl) N4- met hy1-5-(trifluoronethyl)
pyri mi di ne- 2p4dertdlh 8mbB@ments of formula I or formula I, R? is bromo.

N4- et hyl - N2- ( 5- net hy1- 1- (( 3- et hyl oxet an- 3- yl)net hyl) - 1H pyrazol -4-y1) - 5-
(trifl uor omdh byttdipymbodidieas-of fértlilaironfrmd2-1(, R*(isjocdoopr opyl sul fony1) - 3
-nmet hyl - 1H pyrazol - 4-y1) - Nd- et hyl -5- 10

(trifl uor omdt kgitdipgmbodidients-E fdrndilahbnrmula 11, R’ is trifluoromethyl.

N2- (1- (cycl opropyl sul fonyl) - 3- met hyl- 14 pyrazol 4-y1)-N4-ethyl-5-(trifluoro
met hyppyr i mldieiénn ambpdimients, of formula I or formula II, R? is methoxy.

5-chl oro- N4- (2, 2-di fl uor oet hyl 1, 5-di rret 41- 1H-pyrazol - 4-y1) pyri m di ne
_2, £ di ani ndn ceizinemped lmeﬁ@tqf @mwiq ot fosmhip |H (lacxmt hyl

T o B DRl b L5 “kaﬁ;#i BRI 4-y1) - Na- et hy - 5.

(trlfluorom%

2- hylliF R %{@ ‘Eré‘inh%} lmfnfszf’%(f?rfé‘% F]g‘ng’?i‘B)‘laél &P Cres bt hyl ) pyri mi di n-2-y
ami no) %E%f?ﬁmﬂf {@eﬂ‘[spo?rfb Tg’ﬁ% ik p?r is 99R? w%g nR is Cigalkyl 53

N4- et hyl - razol - uor omet
anm ne, 6cycloalky1 optlonally substltuted with C1 salkyl, or Csscycloalkyl- C1 6a ky whereln the Cs.

N2- (3~ Y I RB ok 1%5%11}%&%5&8&Mﬂd%31k%4 met hyl - 5- (trifluoromethyl) py

rimdine-2,4-" diamn
N2- (g cyclzonﬁ Qgﬁ(élm fbnfb@ﬂfﬂﬁ’ehts]&iﬁﬁh@lém R2A 1y ONR® Ragtebath RS 14 T ka0 piaeory! ) py
rim dine- i am
N4- met t‘??}m(f\lé’r %teﬁ)&'ﬂyli 1- (( 3- net hyl oxet an- 3-yl) rret hyl ) - 1H pyr azol - 4-y1) - 5-
(trifluoro yrlmdln ,
o (5 onl or ¢ et B anaOh e B SAE REmnye IRy Sy o Gastlith i 5.
(t rifl vokemgt (ﬁyda)lqyyyi lh'ydhopqg(:z okl @msaikgqu-cl salkyl; cyano -Cysalkyl; Cyalkylsulfonyl;

1- (fs ( ‘tf Qéﬁk&l‘%ﬁl@/ﬂﬂ@{ %ﬁ%ﬂ Sahinbold | 6'?1 %%%l))ﬁ)ﬂéw Bbtionally substituted one or more

di n- 2- ra
yl ) pi péme@ W_lil_g?\l) (Q;.sﬁgqp, k§¥%1pﬁﬂ£y wh@em the Csscycloalkyl portion is optionally

N4- et h)éhbdﬂl’uté@’oﬁ'@tomfﬂoré'tﬁﬂes(@Kﬁtlénhgwydc»@lgrﬁbp@étﬁﬂ? HB3titdded e 3k Ghord- tyrkds 5-

fl
Sycl oprBhyAe i’eags‘(%ivé@ RSy e P acuey eringiy pRAT RSPy
met hy 1-midde piyrea zathiR §, By yli qpeivha lynsubstjtbjedenk an onee tidfes with R®; heteroaryl optionally
cyc (ppr ﬁh&}(&lﬁt@dg é mé@&g{&q}m ﬁé f§ %j)lkuor onet hyl ) pyri m di n- 2-yl am no) - 5-

Fazol piperi hanone,
)1” g golchllo;ggﬁfgéalﬁ TRl Al06) fo'épmart bl HRRRTEHNYES kM fedh ne 2zl e, 1 P
N4- et hylkkp-Gaalkenyly Czlealbymdz@wd@wﬁmslkylt r@lf6?llf@¥b‘t%t6ﬂ§?ﬂp3ﬁb’%ﬁ ipidky); Ladi am
i ne, 4Qalkgs umznyﬁ 1d1%alﬁﬁrsﬁ1ww1 yJahnﬁo@wm ¢t élazmyl- PIC)IT/ oW suBatifiréd 5-

oL Py ﬁﬁéﬁhyﬁﬂ?'ﬂ%@?ﬂm o 251 yg@%ﬁs TRy SrAHOPAR.

(tr2sl uob@mbdtlyhthmyr6alkykjihaterc&yéﬂyljlhammclyl Ci.calkyl; aryl; heteroaryl or -C(O)- RC
(S)-N2-(1-(2-nethoxypropyl)-3-nethyl-1H pyrazol -4- yl) N4- net hyl - 5-
(trifluorongn mert)imycmmdimeetschﬂfaimm hegr formula II, R’ is: Cyealkyl; halo-Calkyl;
N2- (1- dlrg% h@ﬁ%ﬂ(? Qﬁéb @P?é‘k;ﬁ g12c|¥|§l'ogﬁzglhXﬂtl&ﬁ'ﬁ'ﬂ{}))éu@sﬁﬁltecf"w}‘[ﬂlkl'é'é'lkgprd"yl

- (tr or Cim di ne-2
N2( ( 1I (69;@8&3%#&%9 ¥ Wlh%lﬁy]dtﬂlé Czwwaélwlmmqn ig-opEeRAllY- substEyied Mth 4asplying- m
et hyl - Breteldd blfyl UK Q88BIRNIO, ik o8 -0 PR wllb@M RBis C)salkyl, Cisalkoxy, amino, or
(R) h&&? <$~Pé{ t hoxypr opy1) - 5- net hyl - 1H pyr azol
%ﬂf) Pllrg(gl-S(trlfluororrethyl) 10 pyri m di ne-2, 4-di am ne,
N2 (1-(3-met hOX1¥C1¥ %és)(%‘of- rrrngitlhyor tjbrmﬁ)l% I?Zlgl is: ACl 6aPkyMyH%xy dl 6§Ikyl Ci.

(trlfluoroma{lﬁ yr|
N4- et hylko2C( aalklsél Eyacyﬁlo(aﬂm I@ptlarmllmospb&ttﬂuwylr\alzloIC—14&1§1511) Gsataaiykdhentsyhyl )

yr| m [
et RSG5 SRS o o sl st P R PS
y|) pyrhie??r‘éﬁYﬁ]é@CAléﬁkﬂnprn (0)-R wherelnR 1s Cr6a ky Cisalkoxy, amino, or heterocyclyl.

N4- et hyl - N2- (5- net hy1- 1- (tetrahydro 2H- 1, 1- di oxo-t hi opyran-4-y1)-1H pyrazo
| -4-y1)-5- (trifluoronethyl) pyrimdi ne-2,4-di am ne,

2-met hyl -1- (4-(4- (et hyl am no) -5-(trifluoronethyl)pyrimdin-2-ylam no)-5-(t
rifluoromethyl)- 20 1H pyrazol-1-yl)propan-2-ol,

2-met hyl - 1- (4- (4- (et hyl am no) -5-(trifl uoronethyl)pyrimdin-2-ylam no)-3-(t
rifluoronethyl)- 1H pyrazol-1-y1l)propan-2-ol,
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N4- et hyl - N2- (5- met hy1- 1- (1- et hyl pi peri di n-4-y1)-1H pyrazol -4-y1)-5-(trifl
uoronet hyl ) pyrim di ne-2, 4-di am ne,

(R) - N4- mawbybh12d8271853- et hy1 1-(1- (oxet ag 3-yl )pyrrol i di nP8THEP611l069BYs azol - 4-
y1)-5- (trifluoromethyl) pyrimdine-2 2di am ne,

N4- et hyl - N2- (5- net hy1- 1- (pyri di n-2-yl met hyl ) - 1H—pyrazo| 4-y1)-5-

(trifl uorom&h hmltalwﬁlbaaldieﬁg - fémelilabA@rmula 11, R’ 1s C1alkyl; hydrox;r -C,salkyl; C,.

T GOkBReCh N, e f Ry %'Pﬁ?f}f#%%&éﬂ%dl &gﬁ&lﬁpﬂ‘éieﬂtﬁl B3 Co

-y1)-3 6e§rmialﬂyyll—(jllglal|hyl’ wheteind thel(s. Melrmhkba}ybeﬁlon 10 optlonally substituted one or more

g_t rn;eI lhg%l; %WZ{K%{ @ﬁli g%nccli%ln ot n41 glr?eodn%?%or more tim times v wi R hetero ycl£r|l+ |6yraz

ol e-5- selkybwhérein; the heterocyclyl portlon 1s optionally substltuted one or more tlmes W1t R’; or -

N4- et hyd d)ﬁ{d(l (i sopropyl sul fonyl) - 3-net hyl- 1H pyrazol - 4-y1) - 5- (tr|fI uor one
thyl)pyr| m di ne2, 4-di am ne, 15

Nt2h(|1 (i SOpq@@MkasuleﬁleadﬁMenﬁ dfebiitila Lot Rymamal,-RE-iy- 10 -hHy Taiy Bidxy 2, (ki T lajor om
e C
ot ) BT TR PO DA heterrreh Mot £OUR st s €16tk Ghor om

et hyl) @ylkoxny dtmllﬁ2 oﬂheheam:ycrlgl
N2- (1- (sec-butyl sul fonyl)-5-nethyl-1H pyrazol - 4- y1l)-N4-methyl -5-(trifluorom
et hid) pyri mild icergain 2@bodimedtsanfifprmula I or formula 11, R’ is: G salkyl; hydroxy-C,; galkyl; C;.

N2- ( 1- | 4vl) e A s g
et h3(/l)(5;§/1r§| Se g%%‘i‘” | s BRAbeAFIRAC ARG - 4- 1) - Na- met hyl - 5- (triF1 uor om

1-(4-(4- (et hﬁlc@{%ﬂ@}nbédﬂerntsfdﬂfemnﬁqfa)ymmuumldmrschLﬁmm@dréxy EQRARAYdr 1H
pyrazol - ?2 )é)\fé thyI propan- 2- ol ,
N2- ( 1- (C3-6'1‘1 a661 sl hyl pi perl d| - 4 yl) 3- met hy1- 1H pyr azol - 4- y1) - N4- net hy!

-5- (trifl t h
o~ (511 sopr by onttst AL SHROT o2 Srrob O ARsein g iy heteropysiy kiR Gy
m dine-s2kddk &ﬂuchn]na'nerpcMylrmtayybe NiZperBlinyl, piperazinyl, morpholinyl, tetrahydropyranyl,

- met hyl flroflc’iln%p%'egtfaﬂw}%ﬁléxw%&B)ﬁét%}ny}H‘ pyrazol -4-y1)-5- 30

(trlfl oronet I"am ne,

NA- met hyl - N3p (eélba%mlas olmgﬁmﬁwrok riuds dREOY R 14 kB fd Pl ordieYekdcyetyl-C.
(trifluoromet h?l/ l%eé@“ m di ne

N2- ( 5- ehikDh el (RAerPayRr alazrbfpwl%ﬁﬁlrga »5 1 PIPEERZ e FeArPbRlipYY, - tetrahedrapyramyl,
(trifl lf)@fl@ﬁ@lhmﬂa}zakﬁﬂl}m oAy Rofir ghy@ 3t BRetadd, each optionally substituted one or more

deé(ﬁ I.Sop Iﬁ%’ngrﬂr,t.vevotﬂn?'es w1|t_ﬁ yra&eqlm-eé-hgrlezd N4- et hyl -5-(trifl uoronethyl)pyri

:\Ii f:ll?) N gy(z: l Zlﬂi' %XI%O&IH{E%{Sh(}/fJfBIJhIItIR Yo% hiufs MR 'ﬁetipxétél%'c%l{/’li J h‘é?ér&’é%&@@l) pyr

N2- ( 5- @ylkybbmlylletqronmlﬁyrmanbﬁ pineaidislyl, angrpholiwyl ntetrplypidrapytanyil.f teudrydraftrapy) pyr
i m di ngy @xdanyt0 di ami ne,
N4- et hyl - N2 (3-nethyl-1-(tetrahydro-2H pyran-3-yl)-1H pyrazol -4-y1)-5-

( t r i f1 uor omgh Byb)@vitents i oA a 4 od FAHunell whsRir R 24 R&ero8 P Td EREDINRHLE96
N4 -’n%t 5K I Spe (BEtREPEYAY ¢ DAY a5 drRIPF NN}y aRYrERlYly Lazstidinyl) -morphplingl,

(trifl verawyetopytahply Itetrﬁhgzldmﬁirﬂn}il-odloaeﬂamﬁ each optionally substituted one or more times,
N2- (1, %rg%%g {‘}yql[)m’ligg Q\X{h d%ﬁﬁét?ﬁé}mm( (tet rahydr 0- 2H- pyran-4-yl) nethyl ) 5-

(trifluor dlamne

(R) - N4- met hy, - <!>J aﬁl?’eﬁﬁﬁ&ﬂ)hjemjs &ﬁfcﬁﬁfuwllpdxf f&lnhfy i RY &) ity Rg? a4y o

(trifluorometh rimdine-

1- ( 5- c ASOPFGVL- ?{ metlwmﬂtlafm onesyans3 vk r2-merphdiret-rothyli RravAraRy - gIetmi-REppanH- py
razgy - I=y1detrdhydFBpyryh-RLy@PpA In@pRblin-4-y{-3arbonyl.

cyclopropyl 4- (4-"(met Ryl am no) - 5- (trlfluoronethyppyrlnldln 2-ylam no)-1Hp
yrazol - 1- yl)In cbrair BRbOYINRNBPan{famalla I, R’ is; methyl; ethyl; n- propyl 1sopropyl 2-

EIL.HS [?;y(r:élg xri/?@%}fi; gé»gei%x{-ﬁ yﬁ]iglrj; né%rpéoll tyrl)I étil}tzjlor QrI%drh&ég' )P Xle{hml propan lyI amorno) )
2- ( 5- chétorhgdebpyebn{daglt hyl am no) - 5- (tri f1 uor onet hyl ) pyri m di n-2-yl am no) - 14 p
yrazol -1-y1) - N, 2- di net hyl propanam de, 15

N2- (1- (1- (2lm@%&9@bﬁ@meptspérfq>rmqia hog/fp)rmglariétﬂqys_hﬂcmog% azol - 4-y1) - Nd- met hy
I 5 (trlfluoronethyl yrimdjne-2,4-dia

N2 51( 5 1- 1£|2 Pré?%?ﬁ’é‘? %eﬁtsr%vrf?rd%a hoyfffmsmr%tﬂqyaﬂ?mll@g}r azol - 4-y1) - \d- net hy

ri or one |ne

(R)-N4-nethprﬂﬁy?S%hé?ﬁVT“ @?nﬂﬁ%ﬁ9W%§WPgﬁidiﬁsgdoﬁ%Pa%Vlpyrazol 4-y1)-5-
20 (trifluoromethyl)pyrimdine-2,4-dian ne,
N2-(5-ch|oro-1-(3-f|uoro-l-nethylpiperidin-4-y1)-1FprrazoI-4-y1)-hm-nethy1
-5- (trifluoronethyl)pyrimdine-2,4-di am ne,
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N2- [ 1-(2-Met hoxy-ethyl)-5-nethyl-1H pyrazol -4-yl]

-N4-met hy1-5-trifl uoronet hyl - pyri m di ne2, 4-di am ne,

5- Br onp- NRo(dr2alsksl - 3- met hy1- 1H- pyr azoE 4-y1) - Nd- met hyl| ppyrapooidiossso, 4- di am
ine, NA-Methyl-N2- [3 -nmethyl-1-(2, 2,22 i1 uoro-et hyl ) - 1H pyrazol - 4-yl ]
-5-trifluoronethyl- 5 pyrimdine-2,4-di am ne,

5282 ogo N2- (1 c8licdih URbOMRIch o FoMRIAY dr HrinaMITRZ0!is ¢ Yalllerht- met hyl - pyri m di ne
- i am ne,

5- Br ono- N2- (i célitdih embodiatenslof Jommilny dr orpharTa Z01is € yelyoyit- met hyl - pyri ni di ne
-2, 4-di am ne,

5- Br on- N2- (Iﬂ c&rtaln mmbhgimentd-qfformnoa I dr fotinulidl &’ hg/hyttryxy ﬁildalhsd 2, 4-di am ne,
5- Bronmp- N2- [ 1-(4-fluoro-phenyl)-5-nmethyl-1H Qgrazol

- N4- et hy| - gy e¢ntdinl embodmentsiad feinaa her formula IR is C; 6alkoxy- 1salkyl.

5- Br ono- N4- net hyl - N2- ( 5- et hyl - | - prop¥1 1H-pyrazol -4-y1)-pyri mdine-2, 4-di a
m ne In certain em odlments of formul or formula II, R’ is Ciscycloalkyl optlonally

5- Br omgui¥zititdd bde 6hherempiamyilRe 3- net hy1- 1H pyrazol - 4-y1] - NA-net hyl -pyrimd

i ne-2,4- diam ne,

N2- (1, 5- Di mgh h;eihaihHemWScamhts%ﬁl rnt\Ma at by Forbrutar ilF, |Rf0|[§3®%dwloaﬂ§yﬂ ioptidhaibr 2, 4

-di am Substl%uS[ec? 1t;l1 Elt hyl am no-5-tri fl uor onet hyI pyri m di n-2-yl am no) -3
met hyl - razoiW r6f pi peridin-2- one, 4-

4-(4- Eth |
R ST e 0. e

[1- ](Ql @ﬁc opyeipalks Ianrﬂ@mﬂapyﬁmﬂmwbgltu??étompr mqreptymawnh/& yl ]

- N4- ethy15tr|fluor t hyl 0 pyrimdine-2 4-d )

[ 4- (4- Et hyl TieHEAS S IIHEF@FSO‘PéfPHW ladyari ﬂﬁna%lfhﬂzM%Gﬁsﬁﬁ&)logkyl-cl-salkyl wherein

- met hy lth@ s azeloalkyypdrtioh Brop@iohallyi duBstituted with Cyalkyl.

N4- Et hyl - N2- [ 1- (4- net hanesul f onyl - phenyl) - 3- net hyl 1H— pyrazol -4-y1]-5-trifl
uor onet hyl pﬁnumr@membpdm«hnmloﬁefprrﬁula{l %r formula II, R’ is heterocyclyl optionally

4 4- hyl - di n- 2-vyl 5- met hyl - | -
[ ( %@%ﬁk%g%a I%lgﬂetklﬁl&f?gﬁ hzl p)r/g;:)?n :noney im ?021- ety pyraso

[4 1(54 Et hyl fiﬁ”c fn][)b&hféﬂ{s%ﬁé 1a P¥f go%gfarﬂ ?1?{% RORRRY cl
- met hyl - pyr azo pi peri T - 2- et pr opan- - one,

NA- Met hyl - N3p ch?famréﬁmamﬂmelm(éffdmhm orpwrﬂndlam4R%/;13)he1éﬂo@emch | atkyd Wwherein
-5-tri f uor oret hyl pyri m di ne- di am ne, 30 N2- 14 -"Met hoxy propyl)-3

- et hylt hey et gypyﬁ |PORLIGH 1 optiona y substltuted one or more times R

(1 (5 6. bt i hgtt BEPERTA bt Pl A ﬁ?-fpe@w%{%lo?l Al
- N4- hyl ¢

-1 (1)1 sebheR AL Bl PhE AR G A =

; ;T?%d“” Hﬁ 'E:?rﬁﬁh el%b&‘ci}lne% d}?&% Por 1%§mu1a 11, RYis cyano-C,salkyl.

| uor onet pyrimdine-2,4 m ne,

[1-((R)-2- Mgh Gél%e}{n bmBBAiehes&I il 21 aﬁfok%mhrallﬁmg az. QJll?Ast&nyl

-N4-nmet hy1-5-trifl uoronet hyl pyri m di ne-2, 4-di am ne,

[ 1- ((S) - 2- Mah bexxain kmbBdimehtsesf iyl 81 OIFTﬁ)TrIIﬁMIa-IlﬁBQVC@Z@kyIﬁﬂKGn]yI Csalkyl.

-N4-net hyl1l-5-trifluoromnethyl pyri m di ne-2, 4-di am ne, 40 N4- Met hyl -N2-[ 3

- et hyl - 1- ( (Skerlzinembadin@ntsydffpynuiol Ddfommﬁla-IyR-li&hlme@zgalkﬂ yl'] -5-

trifluoronethyl-pyrimdine-2,4-diamne, WO 2012/ 062783PCT/ EP2011/ 069696

-50- N4- Met Hylcerifin e{n!Boq:hmtehgsloffel(mLSa I or ﬁxmu@rﬂ R -1y Iapyrb}bpthaillmsnbgltuted one or

-yl% 1%&“1%9%&19[4 ] -5- trifluoronethyl-pyrimdine-2,4-diamne, N2-
1-(1-Isopropyl-azetidin-3 -yl)-5-nethyl-1H pyrazol - 4- yI]

- NA- et hy 1- 3 Géddih URbOARIhYS! Y6141 BefofmAradi, a0 gyl S _

N4- Et hyl - N2- [ 5- met hy1- 1- ( pr opane- 2- sul fonyl) - 1H pyrazol - 4-y1]-5-trifl uorone

thyl - pyrim dh Bai’alﬁeﬁhbadﬁhﬁﬁts of formula I or formula II, R’ is phenyl optionally substituted one

N2-(5-%(clob 1-1-nmeth 1t r.%z[@-4-y1)-|\|4-ethy|-5-trif|uororrethyl-pyrim

i di ne- H“’r%l éonfqﬁrﬁ(ﬁp fmes

- Cycl obutyl i ne
24 10 d g%ncﬁﬁélgé&béﬁﬁ%%ﬁ%m%“ L Bi shorpit! %é‘F Ny SR
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N4- Et hyl - { 1- [1-(2-nethoxy-ethyl)-pip erlcyn 4-y
- 5- et hy1- 1ﬂpswwemqulmemss>f fornuila Loy ormlayl. Boyip hﬁpmawé 2, 4-di ani ne, 15
N2-{ 1- [1-(2-Fluoro-ethyl)-piperidin-4-yl]

-5-net hyl- 1H pyrazol - 4-yl | - Nd- net hyl - 5-
trifluoronethyl-pyrimdine-2,4-diamne, N2- { 1-
[ 1- (2- Fluoro-ethyl)-piperidin-4-yl] -3

- et hyl - 1H pyr azol - 4-yl | - Nd- et hyl - 5-

tr| f | uor onet hyI pyri m di ne- 2, 4-di am ne, N2-
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N4- Et hyl - N2- [ 1- ( 2- met hoxy- et hyl ) - 5-net hyl- 1H pyrazol - 4-y1] -5-trifl uoronet hy
| - pyri mdine-2,4- diamne, 1-

[ 4- (4- Et hwbaoiae2B3tri fl uor onet hyl - pyrbm di n- 2- yl am no) peTmEPRéylocys azol - 1-
yl] -2-nmethyl- 40 propan-2-ol, 1-

[ 4- (4-Ethyl am no-5-trifluoronethyl -pyrimdin-2-ylamno)-3

- net hyl - pyr 3g @brtalin ¥hiboditndied dWbAh@RA BT Zo@hula IMR® is Cs scycloalkyl-sulfonyl wherein
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1 (1, 4008 M Pl as %P%m Oa'ﬁfn Sugftﬁyﬁeji 08¢ BRI tll’fﬁﬁw%‘zm 4-yl]
[214 ( ?_t gy::] o 1{1 ﬁérl_}[_elulgle &ﬁlgltnpsyg aﬁﬁ Fo?mgla A Balﬁnl%&or%? metlhyl etqy]l propyl;

- N4- netisoprorsl;- butyi fdyglopmwt mMclq@wpyﬂmethmle -cgclobuliyh ningtbanesulfonyl; ethylsulfonyl;
o %;' ?BW%I’SM%OI&; SeLhANESH A brpholRUIMIaiT: BXE#% 8Ly 4 2¥ddin Gyl sior om
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et hyl pyitaii4liyNeet?a dﬂiﬁﬁﬁhﬂ I; 3:6-dimethy ltetrah dro 2H-pyran-4-yl; tetrahydro 2H-pyran-3-

3 | ]Ch l_ A ):,)ré)?l Af H‘i@e%y@;ﬁkn g}ﬂ)SpéltFIrlylllgltj gyrla%gep Xyl ayflidorr% %heny% X c r(glr(;] 8Plenpy¥ rf%o' !
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N2- [ 5- 9‘1"' Rtk 2 Pmbdhye rloﬁ' plyFi@he- ?getﬁyly |cy&b]9[%bylgul%rﬂ7'l YiLtyaho: Rieag Rkt Yaldo N4
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et hyl pjﬁyc&ﬁmpmé cgrb@nmlo-gpm in-$gl;  2- methoxycyclopenty 3-methoxycyclopentyl;  1-

N4- Met wéthd\%ri areﬁgﬂl psbar-2RYr itskddiyaro32 Ml MElxd-tAibpPuharz @l - $-1blo-P-(bkdidd-sor om
ethlpy| ine-2"4-di a

D PRBTI{S: et nyrmethorgjronani2uhy | 1A parriBeroshyszedtingy ity of <@xgar3s.
[ f | uor @mpyhyhdmm yit di ndscprépydaztitines-yN4- BtiydroN2methylpiperidin-4-yl;  1-ethyl-3-
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crbod nent, 18 HEAHGERPT IR S8 ﬁ%@ 2fokadh 211?%555191%3 e oo ¢ 10
di d th d t t dth f
| Sease, Sal 0 ?&%n{ %mdﬂ S d erfar}g(# h%P%ﬂ Cl in nee ereo

an effectlve Fmg ST The i nvention

al so provi dgqg c@rte[ﬂ?'é@ggd&ﬁh%st&?% 151 8rf$'n§ 1%51? I?rlsé B%QL%%Q%”EO'! ated by or

ot herwi se associ at € recep npri si ng

adm ni st eri ng £@if e2WBYiREhts IF f&%ﬁﬂa i B@fo%%la@ I?fli Eﬁtnln}{ﬁn -3npunt of a
conmpound of the iInvention. 15The di sease may be a neurodegenerative di sease

sucfp as Par ki R&@din smBbGRRSE, of bkt NYbORTHBURITE RS S pPHidik S ety dementi a.
The di sease may be a CNS di sorder such as Al zheinmer's diseasé or L-Dopa

i nduced dyski nesia. The di sease may be a cancer or proliferative disorder
such as kidney, breast, prostate, 20 bl ood, papillary or lung cancer, acute
nyel ogenous | eukem a, or nultiple nyel oma. The di sease nay be an
|nflannatory dlsease such as Ieprosy, C}ohn's di sease, anyotrophic | ateral

.




Compounds of the present invention can be nade by a variety of nethods
depicted in the 30 illustrative synthetic reaction schenmes shown and

descri bedwvbebmus278Be starting naterialé and reagents usedTIER2@NOp®HE NQ

t hese conpounds generally are either a & 1 abl e from commerci al suppliers,
such as Aldrich Chem cal Co., or are prepared by nethods known to those
skilled in fheeddit emBbdigWhROIPsRARLUbLHrAEk I FCLH 1 i(Pyridheranemd. such as

Fi eser and Fieser's Reagents for Organic Synthe5|s %Vley & Sons: New York,
1991, Vol umds ca%id embodiRedd f f&hata 5br forafilaChrRodn cyxdogpopylsidfonkl. sevi er

Sci ence Publishers, 1989, Volunes 1-5 WD 2012/ 062783PCT/ EP2011/ 069696 - 59-
and Suppl engntcattsin eamh:bdmlqamioﬁ feeada il @ngornwlh diy R Sohsyanhelwm¥thyk ethyb gdso

Vol une J-2wyng synthetic reaction schenes are nerely
|IIust?%%?€§c% n@l ppods by whi ch the conmpounds of the present

i nvention CQHc&%n§¥ﬂ%9&%hﬁ%4ﬁﬁ%QQHXFBfRH&uﬁHﬂHfhEQ&?Qﬂﬁm%9lthese synthetic
reaction schemes can be made and w || be suggested to one skilled in the

art having 3ncekteh eRdodithehiierdbmall o5 bf ®rdRRIRIGH 1 icatdbthyAppl i cati on.

The starting materials and the internedi ates of the synthetlc reaction
schemes can Iheecritsiokabedinent qdsinfiletor forteliIl,&d iy SicygndDavent oo,

techni ques, including but not limted to, f||trat|on distillation,

cryst al | i zatlh oertaic kmbndinegtsagHyrmadad ot ﬁerniuiakH R%udh(%@;ﬂ&mﬂwdrsethgh)pmeldm-
characte§|zed usi ng conventional neans, including physical constants and
spectral data. 10 Unl ess specified to the contrary, the reactions described

hergin may hg c&@ﬂf»w%%niéﬁgeaff@fwmaﬁ fo%maqpher@% eﬁiymaﬁeﬂﬁg zeudgﬁ@syﬁure
at a reaction tenperature range of from about -78 to about” 150 C, for

exanpl e, fr Q%&bﬁﬂ%m@o&n&ﬁts&ﬁ‘%ﬁnﬂ@501@‘0r1ﬂﬁlaqpWﬂﬂ(ﬁﬂfe{lﬁllﬁieta@bprlbméﬂ@m (or
anbient) tenperature, e.g., about 20 C Schenme A be

|||ustrateslmnemsymthehb@hm&@aedﬁ?eﬁmm&hlelt@rpﬁbﬁmﬂe sibecRf i ds 131$,68pduNnds
of formula |, @2fﬁg&g_§_ R2, R3, R4 and RS are as defined herein. CIRl
St ep 1%%’%%[ SNNL\NRsrr--- R4 NNAN'N N N HRS5H% R3 SCHEME A

'n Step 1 of g&;ﬁﬁ“gmﬁo (}lﬂ%ﬁw@&p}m b ORARuRITRCYDT. Bxdifh-bs Ip%ﬂd?ff ‘ﬁgy Cake

reagent b to I ne conpoun reaction O

pl age under 1Relin %&ba&aﬁfen%%fqmm { elnﬁmhm Iﬁrlﬁqsinrg%akjﬁp@ferlalhm gfnvent ion
where X is -0- (reagent i's an al cohol), the reaction step may be

carried out Thncetth® &h@@cﬁﬂféﬁts%f BasRla I or formalal g\MK?glssméyclopr@mﬂ;c@Fboﬁylgtps
2a, 2b and. 2c4|? carried out. In step 2a, pyrimdine conpound ¢ undergoes
react | SPNHH4 A ani no- pyrazol e conpound di to provide an WD
2012/062783PCT/ P201 696 6 60 am n ne, Go und o arpmul a 11

In step 2b, p mnam%g%nwn ﬁn%ﬂ%ghrég%P%glqilﬁ éngﬁﬁ‘ép%“i%é&ﬂe conpound

d2 to afforqn@&%asgalmemsddf@ JROTPRHRS S 1 OOV udeko D B bBRS ey

pyri m di ne conpo Cis treate am nd- pyrazo e conpo

an ﬁﬁ‘”0pyrﬁﬂkghﬁﬁeﬁﬁﬂ&ﬁ%ﬂﬁ(ﬂﬁb&ﬁﬂ@yb@ﬁﬁbuﬁhﬁIfQ§§kk9QnB£uﬁﬁ§R§ 2a-2c may
take place in polar 5 protic solvent and in the presence of acid such as

HCL. IR ndertda ieibo@Msen of NRritiaC B RorMiulaSENER® &\ RiSoRes I icRitRnl ?d
wi 'l sugg @' nsel ves to those skilled in the art. Specific details

pr oduciPiiy Bh%d'nds of the invention are described in the Exanples bel ow.
Adnlnlstratlon nd Pha caI 5|t nvent..on. 4 n des
pharmeout: A B oaBRHBRE i ST M Bk aE & D L A S Py esent
i nvention, n gl c Mg g )

i soners or a 6%2?%%%%% ﬁggk y&gg%gg#g (%”E%Wthr solga?ZEﬁﬁgké%ﬁ g?%gg’her
wi t} atbipesidgrdohe pharmaceutical ly acceptable carrier, and optlonally ot her
t herapeutic _and/ or prophylactjic ingredients. In . gen aI t he conpounds of
the inventi R CGHATN eBROGAINHi S demeda | Ar @rmﬂ@ﬂé&uﬁ ?éléffth‘gfxyf501éﬁf@ét| ve anount

by any of the acce d,.nodes nts that serve
o e Cut | 1 Peas B Pﬁ!%fl@%?%r&aﬂ"i afﬁ#@"% foviveoer iy, tor

exanple 1-1 t dai | de en

pon nuner odd o1t SrLSLuRAtL R Ieefeﬂfw g ‘fha reBse T mslind PR el

the age and iheldhin e Bodls %f tf&mym SCFornp e 1P et @J&%ﬁ rrpa*aszsi
used, the route and formo mnistratron, the r'n ication” omar

t he3Gdrhiapwerdtylon is 20 directed, and the preferences and experience of

t he medi cal practitioner involved. One of ordinary skill in the art of
treating sudh ERT&EhEbAimenty oty fprantla; r‘i’éuforl@Hléuil eRpeifi ABROE- A3 n
rel i ang®pypedinpeysonal know edge and the disclosure of this Application, to
ascertain a therapeutically effective anount of the conpounds of the
present invention for a given disease. Conpounds of the invention nay be
adm ni stered as pharmaceutical fornulations 25 including those suitable for
oral (|nclud|ng buccal and sub Ilngual) rectal nasal toplcal pul nonary,

. o e




WO 2012/ 062783PCT/ EP2011/ 069696 -61- vagi nal adm nistration; or in the form
of sterile injectable solutions for parenteral use. Formulations containing
about onew(Xpimicbiszgr am of active ingrggient or, nore broadirgo11abwué 0. 01
to about one hundred (100) mlligrans,“per tablet, are accordingly suitable
representative unit dosage forns. 5The conpounds of the invention nmay be
fornul at ed iTA cértath d@bydifeatsyof@ormllal oRiinDIadl, etk 0indlRGaPeofaRIF. The
pharmaceuti cal conpositions and dosage forns may conprise a conpound or
conpounds ofln tchigaip eabedimdnoy ehfor @aladrorfoanma dE &’ is dHRy2, Aaiftpi adhw)asadidis-
thereo%_qf the active conponent. The pharnmaceutically acceptable carriers
may be el ther solid or liquid. Solid form preparations include powders,

tablets, pilg %T:ritagﬁgﬁm)&ﬁlenfsacﬁ‘rfﬁrtéﬁﬂa fHPf&%LfaQLiI?%sS tlgﬁgeetégaﬁr;h)?ﬁﬁf)ﬁéimﬁyl.

granul es. A so carrier may one or nore ’sub may al so act

as o |Ue”?5JnE&%ﬂQB&bG&nﬁﬂ%Qﬁ?@mﬁﬂéFQ?R%&&&%LIﬁqpﬁhﬁﬁﬁ@ﬁﬂm§9§ﬁﬁﬂﬂing
agents, binders, preservatives, tablet disintegrating agents, or”an

encapsul at i ng c&edie emBbdinleAtsRPVEIRNSa 1 bhRrHakalll &C 98 TRI02d-1 Yndthylpipbiitialatyl.
divided solid which is a mxture with the finely divided active conponent.
I n tabl ets, Ihbetdestinvedierapaidatmdensr friylails Riiix edtiwil Bhlddiepipaidin-arylhavi ng
the necessary binding capacity in 15 suitable proportions and conpacted in
t he shape addcsmaeemmsdhmﬂnsdﬂﬁanpdmﬂerﬁnmmhltéﬁheﬂsnmhypymwﬁdﬁH3ﬂﬂron1about
one (1) to about seventy (70) percent of the active conpound. Suitable
carri ers i ndhgeéipambadimenttofifomulatot Erimalgde R us aesthoryathepivegdest-sih
stearate, talc, sugar, |actose, pectin, dextrin, starch, gelatine, )
tralfacant h, Ieterpincenbedinsats efofirmmac hrosdeymeeni Relis d|-@§&lyl-é-(nmbym1@?ng
wax, cea®dnplyth@r, and the like. The term "preparation” 20 is intended to
include the tformulation of the active conpound with encapsul ating materi al
as carrier, Ipcaviitempodineapsofiferniula Woi ohmtdl &C'tis 2enabyipbnentholinb tphorsil.

Wi thout carriers, is surrounded by a carrier, which is in association with
it. Sinilar llycentzchebsediaredtsldfemyds] ar forinkl R ds 4 Fabifleomeygpowoter s,
capsules, pills, cachets, and |ozenges may be gs solid forms suitable for
oral adnmi ni durcetdipambodiaentsroffiomnda &ai foabile If.dY i dmetdanimostarbanybmeitnél ude
l'iquid form preparations including enulsions, syrups, elixirs, aqueous

sol Liti ons, ABjGeEHs ewhedaraisaidorngya Ear foamplkarlinRoris pigkhalanoing-caroan-metdyl.
intended to _be converted shortly before use to_ljquid form preparatians.
Enul si ons nma) 9GEiHr GpRadegerty of dPimiiaeor fogmula,in & qrrﬁetéﬁbﬁéﬁgle&y P&ne
gl ycol catoutl)etigl.or may contain enul sifying agents, for exanple, such as

| ecithin, sorbitan nonool eate, or acacia. Agueous 30 solutions can be
prepar ed by Idicesoh einhgditteetsadtformelz bopbnenta 1, R \isperolatie- |laddiarigngli t abl e
colorants, flavors, stabilizers, and thickening agents. Agueous suspensions
can be prepdnedtdy cabeparesisiyd fomald | aefoymuiadi,deds dovinecysdonsopdnt i n wat er
with viscous material, such as natural or synthetic gunms, resins,

nmetHy1 cel | ulpsertaig gambpdineits ok Yoty @ fogmyladl Bnép gt(mgfolm-ll-mlﬁéxmnyl)-
suspengiig agents. Solid form preparations include solutions, suspensions,
and enul sions, and 35 may contain, in addition to the active conponent,

col orants, fhavaia, ensicalhéntz of Sornnilf flesr Sormulhilli R1 &l 1-adichettalaniiab-carbonyl)-
sweet ener s, di spersants, thickeners, solubilizing agents, and the |ike.

The congghnds of the invention may be fornul ated for parenteral

adm ni strati (9] ' e .bel .0 i

cont { nuoug. {passsmbalhheny Sbinilly L LORAGHATE 1€, ip AHRHRUTEAAR, o
predil]ed SHhAgsSmbSTRldnof fiRulangtSLARIAIL KT iTYL(de-ARSRnRANLALERIR 1 VO

3

2012/ 062783PCT/ EP2011/ 069696 -62- with an added preservative.
conposﬂ?ﬁ@ﬂéﬁmﬁy take such fornms as suspensions, solutions, or enulsions in

ol ylol . BuarbREwGrergIoRyets RbRANLL LS aeIRE Kk ot o Ay g

vehi cl earbongl)ud@ethybgiilene gl ycol, pol yet hyl ene gl ycol, vegetable oils
(e.g., olive oil), and injectable organic esters (e.g., ethyl 5 oleate),
and may contlaicerthior erabatioeyts agfeformuleuk hr dernpriedbrRi g ]-(ewbylrimiap-cahonyd)-fyi ng
or §ysg&ggﬁ_ jstabilizing and/or dispersing agents. Alternatively, the
active ingredi‘ent may be in powder form obtained by aseptic isolation of
sterile sol it RftaidYerhdoAPREAS ZRUDARIE TP Bl BNRT & 140088 rbpiRihyR@hiR6L
use with a sgltable VﬁhIC|e, e.g., sterile, pyrogen-free water. The
conpourfdoByDlnaeixeAY on may be formul ated for topical administration to
the 10 epiderms as ointnents, creans or |otions, or as a transder mal

patch. G ntnents and creans may, for exanple, be fornmulated with an aqueous
or oily base with the addition of suitable thickening and/or gelling
agents. Lotions may be fornmulated with an aqueous or oily base and will in

o o . o - . oy I o



The follow ng preparations and exanples are given to enable those skilled
inthe art to nore clearly understand and to practice the present

i nvent i onwoBheyestsoul d not be considerg& as limting thecymrp@10bichhe
invention, but merely as being illustrative and representative thereof

Unl ess otherwi se stated, all tenperatures including nelting points (i.e.,
MP) are in 5nd%@tléﬁle§m§6dhﬁieuﬁ; 6C¥orntlla Ihoulisinkga apPREGE at @ehylddiholch®onyl)-
reactlonlmg produces the indicated and/ or the desired product may not
necess& PP Wesul t dlrectly fromthe conbination of two reagents whi ch were
initially ad on 3.0 dlat

produced in ?%gﬁam eﬁl boghn %ES %#prqnllﬂﬁaltoélef? g?s%} El 1sg§r ﬁl lI(l)Oncaor Olfyﬁ]lj'é )

i ndi categihdredliydr t he deS|red product. The follow ng abbreviations may be
used in the Preparations and Exanples. 10 Abbreviations AcOHAcetic acid
Al BN2, 2' - Azdpiceitan ﬁ@bﬁ@lnﬁmﬁmféwmtﬁﬂet)fommw Rosp hevenq-aatytpidi - t er t - But yl
dlcarbonate 15 dbatri s(.di benzyl i deneacet one) DGNDi chl or onet hane/ Met hyl ene
chl ori de DI ADEFTtappmEp rneae&é @bm Ui PEBADE Aerhdpy é@lﬂwa%wf\

DVAP4- Di et Ianln r|d|ne et
DVEN, N- Di mafl dipeny gl DNFa%I[ﬂr fg %E[r gyéls {' me‘ﬁloxy 2-methyl-propan-1-yl.

DPPF1, 1' - Bi di hen fer set byl the
Et OHEt hanol ﬁé me ‘??8169%08%%%% Yace 5}&99\ 1t DXhet RGBT -nfethyl-ethyl

HATUZ- (1H 7+ f?‘%@@eﬁﬂé%ﬁ s Jr lejrﬂula ot fotmind ﬁt REEL ﬁ%ihy}”i C(erﬂ{&;y carbonyl)-
hexaf | uor ophosphat e nanln

HBTWO- B&WZot ri azol -1-yl -N, N, N, N -tetranethyluronlun1hexafluorophosphate 30
HOBT1- FNdroxybenzotrla ole HP pressure |iquid chromatograph

HPLCRever se [pR&&an g lmee%ssqjkemq ﬁhpﬂgéwlé&ét%g? émﬁtaveml pytrolidin’3 yf)

2012/ 062783PCT/ EP201 69696 -.65- I |/ | hol
CONBL ol & LT GpasinRas f%f&&%ﬂ8%*33%?}%@8%?8%#@%&@?%% %l cohol

MAM cr owaves, 5 NB SN: Br. i ni vl |d|none PSI Pound
ber square. TAEHLRTERB Cenpey v R AR BB ol orat ogr aphy 10

EQT'VEF ﬁr |t aggfrl ¥%rﬂirlfggn%19§élﬁ‘leh dof Pl T bHRMAAGAE e i8¢ 8 alidho E%;ﬂﬁ&}égﬂ&lfl-‘hr-ﬁn

Xphps2- Di cthe&%ﬂleﬁtae&iaﬁhﬁ%f%émﬁﬁa@or fo&mhﬁqprmyhmmﬁnxﬁet ﬂ-xbé}}ﬂn‘ij—4 1.

Chr omat ogr aphy- Mass Spectronetry Met hod was perf orned

on an Agil enh ctA8d e%%ddﬁﬁeﬂtgo‘f%ﬁhlﬂﬁi it& @ﬁn&ml lert iH1< fm@aﬂudteqﬁ@nraﬁﬁ&-

t t Agi t 30 th
[ near Shbi oRoaReaseL Ryl § o) P@@ém Eww@c@e@wln uor baceti ¢
acid in eac 1‘?2'11 faﬁh Pl: oftfhrlnglul%gr ogng Eif l@nd6hn? lrpa/al S‘V& ?met%yls

m nut es. raph tTome ry
L.C' ME was pqge%ieﬁg gmBleﬁle}ln\?s tf(?)rn%ﬂ ofafolrﬁlﬂﬁclg &dTls 'Z'P othﬁal\[\glzqusdﬁ%

D ode Array ctor couple Cronass si ng guadr apof € mas
spett r sthst-er using a Phenomenex Luna C18 (2) colunn (5 um 100 x 4.6nm pl us

uard cartridge) with a linear. gradien 5% acetonitrile/water (wWth
8 1% formi ¢ 52?%@151 RMBAHCHBT T |<ér%ﬁ+¥%1£e) %ﬁnmlh% lspfzrsmﬁsnn%:f/beeﬁw heI((:I at
95% for 2.0.m nutes ui d Ch a et. t hod C
Lo vas bt OHEG emhodmiagisoPE J0Rge A P Xiven e oRS i el Bretaggios)

Di ode Aipesiliétyéct or coupled to a Mcromass ZQ single quadrapole mass
spectroneter using a Waters Xterra Ms C18 colunn (5 um 100 x 4.6mm pl us
guar d cart r ildgerfaibeinhgdimentsi dlfdrymiel dr firmula I, R’ is 1-(oxetan-3-yl)-piperidin-3-yl.

25 In certain embodiments of formula I or formula II, R’ is 1-([1,3]Dioxolan-2-ylmethyl)-
piperidin-4-yl.

In certain embodiments of formula I or formula II, R’ is pyridazin-3-ylmethyl.
In certain embodiments of formula I or formula II, R’ is piperidin-3-yl.
In certain embodiments of formula I or formula II, R’ is pyrazin-2-ylmethyl.
30 In certain embodiments of formula I or formula II, R? is 2-hydroxy-3-methyl-butan-1-yl.

In certain embodiments of formula I or formula II, R? is 1-([1,3]dioxolan-2-ylmethyl)-

pyrrolidin-3-yl.



30 5% acetonitrile/water (with 10mM amoni um bi carbonate in the aqueous

nobi | e phase) for 0.5 mnutes, followed by a |inear gradient of 5-95%

wi thin 3.\ombmuaisemsand then hel d at 95(3’/<ifor 1.5 m nut es pcivERbyitiioewbs Met hods
WO 2012/ 062783PCT/ EP2011/ 069696 - 66- ) 1E1 Nucl ear magnetic
resonance (NVR) spectroscopy was carried out using a Bruker instrunent

oper ating atin 46€aifembOdinidhis dfrgbrguld her frablRAT 011y giHimafin-ar0meghyl 00m
tenperature unless otherwise stated. In all cases, NWR data were consistent
Wi th the prbpesath ahbodihetesf foohatalcérebimila 1, aﬁmmhﬁhﬁ peratd)3-alnestigilven
in parts-per-mllion using conventional abbreviatigns 5 for designation of
maj or peaks In ecegtainsembodigieets; ofd forohalab I etr; formular MpREtis Grmethyad t(Etmettiyl4H-
doubl et[ Qf gﬁygl %1?: lﬁﬁ doubl et of triplets; br, broad. Were thin |ayer
chrorratog?:l (TLC) has been used it refers to silica gel TLC using silica
gel 4VK6F 604y E&@élﬁ‘ %mbgﬁnﬂeﬁtst dteoHhah 306 forkdu®Va! R lbifheﬂﬁlﬁ- 1 g@ﬂ’ﬁ{g unghi,gh-¥i-sled
by the gg‘?g nce travelled by the solvent on a TLC pl ate.

chr omaty ghy refers to silica geI chr omat ography and is carried out using

7' fea gel AR ERPRGRRO LN Ba B beagamar ity i e Ovoatesa g ot

col um hytircagratyclgpephly. Conpound preparation V\here the prepar at| on of
starting materials is not described, these are cormerC| ally avail abl e,
known i n t hdnlcettan zmpodimants ofeﬁmlmuyt Totrt farmalel 16 ByisthGsmetbiyl- | Bedotadiazhk2-ar t

using zqd)@ﬁﬂﬁhq 1> procedures. \Were it is stated that conpounds were
pr epar | ogously to earlier exanples or internediates, it wll be

appreci at ed Iﬁ’YzeM}ﬁ efitbblinRehtPE BOMukNadr Hhhsulh SREI9N- (ﬂhﬂ&hylm}ﬂﬂl%4 Bazol-3-
equi val ents of reagents and tenperature can be nodified for each specific
react i SWPERAAYE i t may be necessary or desirable to enploy dlfferent

i cr owave. | A0Sttt B  RHRRyd GabiPE A T Fabeb ot 3 Sl Pat oy

Bi ot aggl)pidpandeylual power supplied varies during the course of the reactl on
in order to maintain a constant tenperature. Conpounds nmade in the
f ol 1%wi ng edlarstteis emeodimentsrofzfdmbla 1 loe foemiladLbRI dw2- W@hyls}ﬂ«mra@ﬁf fnity

vaI uesé\)%foﬂaﬁﬁlgq QJ@[Jmémequqﬁpi,@gal - ?p)plrogm _esgntative conpounds toget her

met hod’ retention tine in mnutes, and Mass Spec mz
v al ues (nol gg ué@ain gabwh@ms)of fO MR neﬁfoahelalli F5-iDD QL @stRy 1 4IRS PYT | i
di ne NNaOMeN ClI NCI Et 20CI NO To a 250 nL round bottom fl ask equi pped
with a stir Ihaertainembddieckng, o, Hrriuila & Rl dsrauya IInRAis (4H- 1) 4-trdiad]-sliyBprophn-
et her (151 m.). The m xture was cooled to OC in an ice bath and 30 then 1
equi vaI eht of sodi um net hoxi de i n net hanol (prepared fromreacting 120 ng

of spdi um wirf Q%éal%lgggdlﬁﬁhﬁm%rnﬂha { 8O ETRE RN ql)let Fﬁgg{éﬂz%le@pgl ed. The

reacti on was lrreda over ni gh room terrpér ature a

The white prlﬁcénﬂ’déd%&ltg‘@;f fo'rllnﬁﬁr £drapentRersehidinyas h‘s?darW tsﬂcl(f'odlrﬂ Hﬁ%h@é‘0|
After dryi n?@ﬁqdaph g of pure 2 d| chl or o- 4- met hoxypyri mi di ne was obtai ned

and t hivgsyhstt LP%I@%VI\RP‘?W&‘EIP PUg %@Weﬁm&\v% |d>rli1n QqrtanR PEshRSEHS. 6
8. 61 3%08e, thide, or‘kh% t(Iﬁes \31191 a drote bieebudt éndependently selected from C, 6a1ky1 halo,
22,5-Dic 8]‘0 N- i di n- 4-am ne WO 2012/ 062783PCT/ EP2011/ 069696
-67- f‘ﬂk?é hN Xy orcyaigy a cooled (0 C) sol ution of

2, - hi I

dr OpWI ;rel ; égl\ﬁ%%fﬂr{;gngéngglfér%i@%gloa#l&nngﬁ@%i “;ht%ﬁémt}{]ai? gle?%rzgl_qyln&rﬁe reg'((i:]tl on
was al lcahigld sueh virgtarparyl mmmt@ﬂpé:reapmrelyhnwrgquylr agoudazelyhi gmazolyfhexazedds i on
was th r1§1n9p %’Hﬁl@ﬁ{y‘?dpﬁﬁ%ngﬁ%ﬁﬁﬁhﬁgﬂ 1b&a9@M E%lﬁ@fypt R0 NRS VRG]

with sa 't ered concent ra t.ed. The

crude ;S]i‘lé‘élﬂé‘tlylx/\%rste%%ql?f’lr é&CIb?el%luBﬂ%‘PSE‘HFeén%& %’&P%{HPW‘ me 4@%@1@0\1&6 ﬁq or in
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hydri de (60% digReesboMmeRtsof tSmufta £3r fRRla-11 R éﬂgﬁéﬂet ing mxture was
added to a solution of 2,4,5-trichloropyrimdine 50 ng, 3.5 muol) in THF

at 0 C. The 15 osdpdin eshbodixiedfs N MBS INEBr RrhOMEd Y & \GRCALL0 room tenperat ure.
To the reaction was then added water and the 5 product was extracted with a

1: 1 Et OAc- Haptamsn sinkbdifents didoexild ot formslatihenisthGHRd over Na2SO4, filtered
and concentrated. The crude product was purified by col unm chromatrography
(0- 30% Et OAdn certdie ptnhodinents afifernula I or formula II, Y is -CH(CHj3)-.

2,5-dichl oro-4-(tetrahydro-2H pyran-4-yl ox )pyr| mdine. IHNMR (CDC13): 6
8. 38(s, 1H) Insertgin gmpodippentspidormulal goformpladR)Y is3(B5-C(H:2H) , 2. 19-1.99 (m
2H), 1.87 (m 2H).. 10Additional inter msdl ates prepared using simlar

met hods as deseitaipeabadigeatsaidomuda bar formyadl. !LS $6CHn-Cibie 1 10

2ch|oroN—th15 rifluor t hyl) pyri m di : NC.F3 Il CINNH 11
2 chl or o- N- (55T e Ry 91 OB (PG 1Rh9$ Emﬂ%f% itk REONRS
Cl NNH feferdicR4.chl oro- N- ((t et rahydro- 2H pyr an- 4-
yI)rrethyI) S-(trifluoronethyl)pyrimdin-4- am ne N-. ., vy, F3 CINNH
........... It certain embodiments of formula I or formula II, R% is C1 6a1ky1
25 In certain embodiments of formula I or formula IT, R® is C;galkoxy.
In certain embodiments of formula I or formula II, R® is amino.
In certain embodiments of formula I or formula IT, R is halo-C.salkyl.
In certain embodiments of formula I or formula IT, R is hydroxy-C, salkyl.
In certain embodiments of formula I or formula IT, R® is Csalkoxy-Cisalkyl.
30 In certain embodiments of formula I or formula IT, R? is cyano-C.salkyl.

In certain embodiments of formula I or formula IT, R is CysalkylsulfonylC;_salkyl.

In certain embodiments of formula I or formula IT, R is amino-C.salkyl.
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2012/ 062783- 70- PCT/ EP2011/ 069696 16

2, 5-di chl or gn 4ceftdin2eMbbditRnRebh @by i &8 irRRILCIT, NS id IC; Ny cfoafkyl ptionally
2, 5-di chtl)ﬁ%[to- 4-rgoxet an-ts-éll ow%\pyrl mdine CI NCl Il NO 6 18

2 chl orBSIEEL PR IBOE B W R Uor omet hy! ) pyri mi di n-4-anine C , OF3 N I
NNH- A In certain embodiments of formula I or formula I, R® is Cs.scycloalkyl-Cyalkyl wherein
the Cs.¢cycloalkyl portion is optionally substituted one or more times with R®.

5 In certain embodiments of formula I or formula II, R® is heterocyclyl optionally

substituted one or more times with R,

In certain embodiments of formula I or formula II, R is heterocyclyl-C; galkyl wherein

the heterocyclyl portion is optionally substituted one or more times with R’.

In certain embodiments of formula I or formula II, RY is 1-methyl-cyclopropyl;
10 methylamino; dimethylamino; pyrrolidin-1-yl; methoxy; cyclopropyl-methyl; ethyl; 2,2.2-
trifluoro-ethyl; tert-butyl; or isopropyl.

In certain embodiments of formula I or formula IT, R® is 1-methyl-cyclopropyl.
In certain embodiments of formula I or formula IT, R is methylamino.
In certain embodiments of formula I or formula IT, R? is dimethylamino.
15 In certain embodiments of formula I or formula IT, R is pyrrolidin-1-yl.
In certain embodiments of formula I or formula IT, R? is methoxy.
In certain embodiments of formula I or formula IT, R is cyclopropyl-methyl.
In certain embodiments of formula I or formula IT, R? is ethyl.
In certain embodiments of formula I or formula II, R is 2,2, 2-trifluoro-ethyl.
20 In certain embodiments of formula I or formula IT, R? is tert-butyl.
In certain embodiments of formula I or formula IT, R? is isopropyl.

In embodiments of formula I or formula IT wherein R? is heterocyclyl or heterocyclyl-C.
salkyl, such heterocyclyl may be piperidinyl, piperazinyl, morpholinyl, tetrahydropyranyl,
pyrrolidinyl, azetidinyl, tetrahydrofuranyl or oxetanyl, each optionally substituted one or more

25  times, or one or two times, with R’ as defined herein.

In embodiments of formula I or formula IT wherein R® is heterocyclyl, such heterocyclyl
moiety may be piperidinyl, pyrrolidinyl, oxetanyl, tetrahydropyranyl, tetrahydrofuranyl,
azetidinyl, [1,3]dioxolanyl or tetrahydrothiopyranyl, each being unsubstituted or substituted one

or more times with R’.

30 In embodiments of formula I or formula II wherein R? is heterocyclyl-Cysalkyl, such
heterocyclyl moiety may be piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl, pyrrolidinyl,
oxetanyl, tetrahydropyranyl, tetrahydrofuranyl, azetidinyl, [1,3]dioxolanyl or

tetrahydrothiopyranyl, each being unsubstituted or substituted one or more times with R’.
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In certain embodiments of formula I or formula II, R* is hydrogen or Cyalkyl.
In certain embodiments of formula I or formula II, R* is hydrogen.
In certain embodiments of formula I or formula II, R* is Csalkyl.
In certain embodiments of formula I or formula IT, R* is halo.
In certain embodiments of formula I or formula II, R* is cyano.
20 In certain embodiments of formula I or formula II, R* is halo-C salkyl.
In certain embodiments of formula I or formula II, R* is C}salkoxy-C; salkyl.

In certain embodiments of formula I or formula II, R* is hydroxy-C, salkyl.

In certain embodiments of formula I or formula II, R* is Csscycloalkyl optionally
substituted with C;alkyl.

25 In certain embodiments of formula I or formula II, R* is hydrogen or methyl.

In certain embodiments of formula I or formula I, R* is Cs.¢cycloalkyl-Cysalkyl wherein

the C;.scycloalkyl portion is optionally substituted with C;salkyl.

In certain embodiments of formula I or formula II, R* is -C(0)-R¢ wherein R® is Csalkyl,

Cisalkoxy, amino, or heterocyclyl.

30 In certain embodiments of formula I or formula II, R* is -C(O)-R® wherein R® is

heterocyclyl.

In embodiments of formula I or formula IT wherein R® is heterocyclyl, such heterocyclyl

may be pyrrolidinyl, piperidinyl, piperazinyl or morpholinyl.



( N,NY\) OH 25 5- Met hyl - 1- (tetrahydro-2H pyran-4-y1)-1H pyrazol - 4-am ne
HN J/,ANNO 26 3-Methyl-1 -(tetrahydro- 2H—pyran-4-y1)-1|—|—

pyrazol - 4versoreeki®dl  \( ,N N )\ 0 27 ,33 met hyl -1 - (2, 2, 2crmprRé1u06%w96

et hyl)- 1H pyrazol - 4-anine NH2 N\ N—I\‘I%ZFF 28

5-methyl -1-(2,2,2-trifluoroethyl)-1H pyrazol - F---24-amne NH2 X F F 29 3

-nmet hyl-1- (tlﬁfeﬁfbbbiﬁ{éhfdléfafﬂnﬁulaﬂ@rf&ﬂﬁﬂé’ 1% RéreindR @i ThaRrddyNyY, chligﬁeterocyclyl
5- et hyl - t.et r(ﬁvﬁdrofura 1H- pyrazol 4-amine HN N 3

S (e e e R A B ot vl prmbr i 1 2 008 N2

In certain embodiments of formula I or formula II, R* is: hydrogen; methyl; isopropyl;

cyclopropyl; chloro; or morpholin-4-yl-carbonyl.

5 In certain embodiments of formula I or formula II, R* is: hydrogen; methyl; isopropyl;

cyclopropyl; or chloro.

In certain embodiments of formula I or formula II, R* is hydrogen.
In certain embodiments of formula I or formula IT, R* is methyl.
In certain embodiments of formula I or formula II, R* is isopropyl.

10 In certain embodiments of formula I or formula II, R* is cyclopropyl.
In certain embodiments of formula I or formula II, R* is chloro.
In certain embodiments of formula I or formula II, R* is morpholin-4-yl-carbonyl.
In certain embodiments of formula I or formula II, R* is 2-fluoro-ethyl.

In certain embodiments of formula I or formula II, R* is Csscycloalkyl optionally

15 substituted one or more times, or one or two times, with R®.

In certain embodiments of formula I or formula I, R* is Cs.¢cycloalkyl-Cysalkyl wherein
the Cs.scycloalkyl portion is optionally substituted one or more times, or one or two times, with
R6

In certain embodiments of formula I or formula II, R* is-Y-C(0)-R%.

20 In certain embodiments of formula I or formula II, or R’ and R* together with the atoms
to which they are attached may form a 5- or 6-membered ring that optionally includes a

heteroatom selected from O, N and S.
In certain embodiments of formula I or formula II, R’ is hydrogen.
In certain embodiments of formula I or formula II, R’ is Cy.¢alkyl.
25 In certain embodiments of formula I or formula II, R’ is methyl.

In certain embodiments of formula I or formula II, each R® is independently C,salkyl;

halo-C;salkyl; Cisalkoxy; cyano; or halo.

In certain embodiments of formula I or formula II, R® is Cjgalkyl; halo-Cjalkyl; C,.

salkoxy; or halo.
30 In certain embodiments of formula I or formula II, R® is Cyalkyl; halo-C,salkyl; or halo.
In certain embodiments of formula I or formula II, R® is Cy.¢alkyl.

In certain embodiments of formula I or formula II, R® is halo-C,salkyl.In certain

embodiments of formula I or formula IT, R® is C; salkoxy.
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In certain embodiments of formula I or formula I, R® is halo.
In certain embodiments of formula I or formula IT, R® is Y-C(0)-R".
In certain embodiments of formula I or formula II, R® is oxo.

5 In certain embodiments of formula I or formula II, each R’ is independently C,salkyl;
halo-Cjsalkyl; halo;, Cjsalkylsulfonyl, C;salkoxy-Cisalkyl, cyano, heterocyclyl; or Cs.
scycloalkylsulfonyl wherein the Csgcycloalkyl portion is optionally substituted one or more

times with R®.

In certain embodiments of formula I or formula II, R’ is Cy.¢alkyl.

10 In certain embodiments of formula I or formula II, R’ is halo-C;salkyl.
In certain embodiments of formula I or formula I, R’ is halo.
In certain embodiments of formula I or formula II, R” is Csalkylsulfonyl.
In certain embodiments of formula I or formula IT, R’ is C}salkoxy-C; salkyl.
In certain embodiments of formula I or formula II, R’ is cyano.

15 In certain embodiments of formula I or formula II, R’ is -Y-C(O)-Rd.
In certain embodiments of formula I or formula I, R’ is heterocyclyl.

In certain embodiments of formula I or formula I, R” is Cj¢cycloalkylsulfonyl wherein

the Cs.¢cycloalkyl portion is optionally substituted one or more times with R®.
In certain embodiments of formula I or formula II, R’ is oxo.
20 In certain embodiments of formula I or formula II, R” is C;salkoxy.
In certain embodiments of formula I or formula II, R’ is heterocyclyl-C; salkyl.
In certain embodiments of formula I or formula II, R’ is C3cycloalkyl.
In certain embodiments of formula I or formula II, R” is Cs.cycloalkyl-C; salkyl.

In embodiments of formula I or formula IT wherein R’ is heterocyclyl, such heterocyclyl
25 moiety may be piperidinyl, pyrrolidinyl, oxetanyl, tetrahydropyranyl, tetrahydrofuranyl,
azetidinyl, [1,3]dioxolanyl or tetrahydrothiopyranyl.

In embodiments of formula I or formula IT wherein R’ is heterocyclyl-C; galkyl, such
heterocyclyl moiety may be piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl, pyrrolidinyl,
oxetanyl, tetrahydropyranyl, tetrahydrofuranyl, azetidinyl, [1,3]dioxolanyl or

30 tetrahydrothiopyranyl.

In certain embodiments of formula I or formula II, each R® is independently oxo; C.
salkyl; halo-C;alkyl; halo; Cisalkoxy; C;salkoxy-C;salkyl; cyano;, Csescycloalkyl optionally

substituted one or more times with R® Csscycloalkyl-C)galkyl wherein the Csscycloalkyl
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In certain embodiments of formula I or formula II, R® is oxo.In certain embodiments of
formula I or formula I, R’ is C,galkyl.
5 In certain embodiments of formula I or formula II, R’ is halo-C;salkyl
In certain embodiments of formula I or formula II, R is halo.
In certain embodiments of formula I or formula II, R’ is C;.¢alkoxy.
In certain embodiments of formula I or formula IT, R’ is C}salkoxy-C; salkyl.
In certain embodiments of formula I or formula II, R’ is cyano.
10 In certain embodiments of formula I or formula I, R’ is heterocyclyl.
In certain embodiments of formula I or formula IT, R’ is -Y-C(O)-R®.

In certain embodiments of formula I or formula II, R’ is Csscycloalkyl optionally

substituted one or more times with R®.

In certain embodiments of formula I or formula I, R’ is Cs.¢cycloalkyl-Cysalkyl wherein

15  the Cs4cycloalkyl portion is optionally substituted one or more times with R°.

In certain embodiments of formula I or formula I, R’ is Cscycloalkyl-sulfonyl wherein

the Cscycloalkyl portion is optionally substituted one or more times with R°.

In certain embodiments of formula I or formula I, R® is oxo.
In certain embodiments of formula I or formula II, R® is Cy.¢alkyl.

20 In certain embodiments of formula I or formula II, R® is halo-C;salkyl.
In certain embodiments of formula I or formula II, R® is halo.
In certain embodiments of formula I or formula II, R® is Cy¢alkyl-sulfonyl.
In certain embodiments of formula I or formula II, R® is C}.galkoxy.
In certain embodiments of formula I or formula II, R® is C}salkoxy-C; salkyl.

25 In certain embodiments of formula I or formula II, R® is cyano; heterocylyl.
In certain embodiments of formula I or formula II, R® is heterocyclyl-C; galkyl.
In certain embodiments of formula I or formula IT, R® is -Y-C(O)-R®.
In certain embodiments of formula I or formula I, R® is Csscycloalkyl.

In certain embodiments of formula I or formula II, R® is Cs4cycloalkyl-C)galkyl, Cs.

30 ¢cycloalkyl-sulfonyl.
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and 59Xth'éﬁ%c§/gllymr%> lirmfllbe ]gérﬁltn%/l (@gérazﬁll_an mllﬂgp tlﬁéﬁlﬁf’}ﬁﬁ)ﬁ %Frr

brine concenfr at ed eIIow
syr up. OFR@nYy udeteﬁéi?lb’é{f&yf%éfé quqt BVaIB’éI umdzetklivat odllé 9’“( @)‘WE})O% £t 0AC
i n heptandydiothigpyenyd- chl or o- 1- met hy1l- 1H-pyrazol - 4- amne. 1HNM R (CDC13):
6 7.90 (s, 1H), 3.88 (s, 2H), 1.55 (s, 3H). 10 Internediates 50 and 51S
-3-meth 1-Ia ckrtaipxehbodidentt off thel indémiod; cdinpdinkdsysfatoomukhs alifd, 18 aimdl VS are

- 5- et rf)rowded- 1- oxetan-3- 1 rrolidin-3- 1)-1H pyrazol -4-am ne NO2 02N /
1

10 V; H V;

7 7

wherein X, R', R, R%, R’, R* and R’ are as defined herein.
In certain embodiments of the invention, the subject compounds are of formula II1.
In certain embodiments of the invention, the subject compounds are of formula IV.

In certain embodiments of the invention, the subject compounds are of formula V.

15 Where any of R', R% R, R*, R’ R®, R, R®* R® R®, R°and R" is alkyl or contains an alkyl
moiety, such alkyl can be lower alkyl, i.e. C;-Csalkyl, and in many embodiments may be C;-

Cyalkyl.

In a certain embodiment, the invention relates to the compound as described herein,

which is selected from the group consisting of

20 N’-(1-isopropyl-1H-pyrazol-4-yl)-N*-methyl-5-(trifluoromethyl)pyrimidine-2,4-diamine,

N°-(1,5-dimethyl-1H-pyrazol-4-yl)-N*-methyl-5-(trifluoromethyl)pyrimidine-2,4-diamine,

N*-methyl-N*-(1-(2-morpholinoethyl)-1H-pyrazol-4-yl)-5-(trifluoromethyl)pyrimidine-2, 4-
diamine,

N*-methyl-N*-(1-methyl-1H-pyrazol-4-yl)-5-(trifluoromethyl)pyrimidine-2,4-diamine,

25 5-chloro-N’-(1-isopropyl-1H-pyrazol-4-yl)-N*-methylpyrimidine-2,4-diamine,
N*-methyl-N*-(1-methyl-1H-pyrazol-5-yl)-5-(trifluoromethyl)pyrimidine-2,4-diamine,
N*-methyl-N*-(1-methyl-1H-pyrazol-3-yl)-5-(trifluoromethyl)pyrimidine-2,4-diamine,
N°-(1,3-dimethyl-1H-pyrazol-4-y1)-N*-methyl-5-(trifluoromethyl)pyrimidine-2,4-diamine,
5-Chloro-N-(1,5-dimethyl-1H-pyrazol-4-yl)-4-(tetrahydro-2H-pyran-4-yloxy)pyrimidin-2-amine,

30  N*-methyl-5-(trifluoromethyl)-N’-(1,3,5-trimethyl-1H-pyrazol-4-yl)pyrimidine-2,4-diamine,
5-Chloro-N-(1-isopropyl-1H-pyrazol-4-yl)-4-(tetrahydro-2H-pyran-4-yloxy)pyrimidin-2-amine,



/1 NN +CF3COOHN+NN ----)CH2A 2. Ns--N---- Boc' Boo H Ste 1 R -tert-but
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80.2 mml) were dissolved in dichloro S3*nane (50 m). The m xture was

stirred at OC for 30 mnutes, then nethanesul fonyl chloride (4.5 g, 40.1
mol ) weShlaeridd(1d-dipvthse-1H-pyrazel-4syl)vrmethaxynysioniinehpaingt ure for 2 h and

concent r e NS re
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m cr owaygnivieal equi pped with a magnetic stirrer was charged with

(R) -tert, but - | sul f onyl oxy) pyrrolidine-I|-carboxylate (6,0 g, 22.5

| h
mol ), M=(Fethigre- 14mﬁrn1§ltrbﬁ1mrrw F420)-§ -mgh ) o161 ferrogstepempaing- éégb%ms?e-
(2 9, Xdcdioram! Iﬁethd%@@%}(n@eﬂgﬁ l &e&nmb)lfﬁﬂﬂa% {5} rdin-JRmikeact i on

m xture was heated at 100 Cfo der mcrowave irradiation. It was
t hen fiSt€lpem4mestiery-Ni(d- (armemmthaﬁeﬁ miethyl-1 Hepyaazol e ) myomudint 2-amee.  The

s e e e e S S b S e L SR

as br OVSHChinO-BI-((S&I@rleGm%hyI ﬂ]HZpy(rzESJ-AR(U ¥-methdtyiplrimitiid-2-amine,

ﬁ: Lgr Q%t ﬁ‘Frgg ?6{?% BJJ é%(etﬁ}cilal(n rgeélijﬁu%raw hyggilr%%llfdo Y e y%amlno) Bfll'[) pyrro li

- met hy IPY#ZR Plfﬂﬂ-aﬁ zol 1-y1l) pyrrolidine-1- carboxylate or rel ated

anal 099, Vet 138 -th&@hjl=Lpt-hetBy bkt &- il érd=piRintiih- Ay Rinlin@- Mitphyazar ol - 1-

yl ) pe,q)lpddﬁag-zl jcar boxyl ate, can be prepared by the foI I ovm ng procedure To
a solution of 5-°10 methyl-4-nitro-1H pyrazole (0 1),

tert- bd¥yll-3- rf1¢tb@>n®ﬂr}/1)1§rmed%5}1d&beyrlaml ydarmekyt %r(@lﬂ@mrdmeghylmyamrﬂmbj and
tri pheriy4 plaosphi ne (2.3 g 8.5 mol) in THF (8 nL) was added dii sopropyl

di I d
t enper AZE@X(&f rfotrtnsTud BT tharg T T bRt BB IR PER gg wi e
Et OAc ( organi c extracts were washed with brine, dried over sodium

sul 4@t SrClﬁlbfd—BJ[(QdetHgHCB mﬂ@emm@&@m 41:)- thﬁetﬁcﬁ ?rlﬁlﬁdlﬂllcéml\ﬁﬁs purified by
chronntlderaph give tert-butyl 3-fluo

nitro-? Hyroo—l ormeihsghlj pﬁ3pmetrlvldiﬁ@i%%%ﬂbo&&raraéolc&ybeyr@mda@@ 4-dgraiges

- 3- met A2 1§o;ﬂb1§§l%‘ thethyl- 'iHl ﬂﬂéﬂ%‘l A 1)]-}\14 %'Fé’tl@l rﬁéﬁh@o@ﬂféthyl) rimidine-2,4-
(S)'5"'Ef\°aln(gi -4-nitro-1- rr0|d|n -y1)-1H pyrazol e ‘[I)'%e m xt ure of
(5)-tert-butyl 3 -(3 - rret hyI 4-nitro- 1H—pyrazo| 1-yl)pyrro Ii dine-1- 20
car box>5I-€1hlercaNd(lélsoprbmrl{&mﬂthyl 18- py(r&olﬁaﬂhyrmethwypynmi&hﬁymo,l -1-yl) pyrro

L R P L R DR b IR el g Orepmane (49

terrper atahlerd-birt- (Dmpmpghs méfhﬁ Holpyendl- %Q-N”emeu@@yundaneaeddmﬁdnqgr essur e
to aff f tl e conpa oil (4.0 g,
1009 . ?\Errf?etgﬁs Y? 1&?132‘@%7%?5”&%931 Yréz‘ﬂe‘{g}ﬁl%n 4-nitro-1- 1-

oxet an (?xlﬂ@romerthrlbwrrmléme dianiye.azol e and (S)-5-net hyl -4nitro-1- 1-

?é;at an I\a‘ﬁ%let%o I%Np 05 hdetihi - (%etrahédroliﬁ {/a%mgﬁlgir argé(l)l-elzzpalnge( 2,1) Xt5ur e of
I’]flIY)t roe-t -I?I%Srrofngy n- y&‘? 1H pyrazole (4 g, 20.4 mol),

oxet an I\Bz-(@FBhYIAZH-pgrazetk?) Zrl)nirﬂbal;o-]é{ndleﬂrytmrlm&h@e 9,4-&@dmiheymol ) in MeOH (50
dd re was stirred at 50C

for % ﬁ ﬂro %we@t&%%q r%\fe81)3 P{%\Pa’(rzlﬁlll}ﬂ\negy amlo?ret hane (100 nlL)

was add;eElualra;de hetrmlxxturzq)ra@s 2MBpagolvi-yih-preitreding-2, éb<d15ﬁhnfd,_) It was then

w T aNCnror BBt petahon D ho BN Eipelb o amidias R RE ol he Lo
titie qdngqarwgpﬁa M@ih?Q\I\H%eraz(o&S%lle“ tyl- S AT G SRR by rlmid»ﬁéﬂhﬁ 253. 35

Ste 5 §; oxet an-3 rrolidin-3- 1)-1H pyrazol - 4-am neand
(S)-5-methyl™-i1- oxetan-3- 1 rrolidin-3- 1)- 1H—pyrazo| 4- am ne WO
2012/ oaz@elsrorlﬂ @@Vpl@pmiul gegbgleIH- pyrazofrﬁryt)rrbmﬁb@cumelm@n 2-amine,

(S) - 3-rethy, : 3- 4and
(S) 5- W(E%yi by ?’%I ?ﬁ ran-: ﬂu\%@e{tr ol ﬂg"%ﬁp‘sﬂ%’m %ﬁ%gol e (500
ny, and Zn (506 ng, 7.94 mol) in nmethanol (20 nL) was added
THF (20 rrL) and NH4Cl1 (841 ng, 15.9 mmol). The m xture was stirred at 50C
for 2 h. It was then concentrated and purified by 5 reverse-phase prep-HPLC

to afford the mxture of the two title conpounds as yellow solid (200 nyg,
4599 . miz (ES+APC)+: [MtH + 223. Additional |nt er nedi at es made using the

o o ~ N



NH2 N\ NNNO F \--eF F 54 3 -nethyl-1-(1-(oxetan-3 -yl )piperidin-4-
y1l) - 1H pyrazol -4-am ne NH2 N-N 1r 0 55
5- met hyl -Wwe(dt{wzrssan- 3-yl ) pi peri di n- 4- y1) - 1H pyr azol - #camrp@ 16659\ N 1r
0 56 -40-
5rrethy|1(1 met hyl pi peridin-4 i/i_l 1H pyrazol -4- amne NH2 NNN (N ---i 57
3 - et Ry@hlerq-N-(Fesoryppyl gemiediyhl 9miﬂylb9rmb¢xy@y@md1@r2 PPEN-N (N ---i
58 1-( 1 P t e NH2 N\
SN ON ‘5’ @fl'l?_ gs %fpg%kjp néérhﬁl%lgﬁg%ﬁ%%l 23 yl’lﬁlg anFB? ﬁinr'mld‘lﬁ/é 1) 8L hARRR!
yl ) pi pérClliorp-#-nydthatyrlan d3ed- NH%thyl\l}NpWa@N 4-yl—)pyrlrﬁld1n 2-amine,
5-Chloro-N*-methyl-N°-(1,3,5-trimethyl-1H-pyrazol-4-yl)-pyrimidine-2,4-diamine,
5 5-Chloro-N*-(5-cyclopropyl-2-methyl-2H-pyrazol-3-yl)-N*-methyl-pyrimidine-2,4-diamine,

N*-Methyl-N*-(5-methyl-1-oxetan-3-yl-1H-pyrazol-4-yl)-5-trifluoromethyl-pyrimidine-2,4-
diamine,

N°-(1-isopropyl-1H-pyrazol-5-y1)-N*-methyl-5-(trifluoromethyl)pyrimidine-2,4-diamine,
5-Chloro-N-(1-ethyl-5-methyl-1H-pyrazol-4-yl)-4-methoxypyrimidin-2-amine,

10 5-Chloro-N*(1-ethyl-5-methyl-1H-pyrazol-4-yl)-N*-methylpyrimidine-2,4-diamine,
N°-(1-ethyl-3-methyl-1H-pyrazol-4-y1)-N*-methyl-5-(trifluoromethyl)pyrimidine-2,4-diamine,
5-Chloro-N’~(1-ethyl-3-methyl-1H-pyrazol-4-yl)-N*-methylpyrimidine-2,4-diamine,
5-chloro-N*-(1-isopropyl- 1H-pyrazol-5-yl)-N*-methylpyrimidine-2,4-diamine,
5-chloro-N-(1-isopropyl-1H-pyrazol-5-yl)-4-methoxypyrimidin-2-amine,

15  5-chloro-4-methoxy-N-(3-methyl-1-(methylsulfonyl)-1H-pyrazol-4-yl)pyrimidin-2-amine,
N°-(1-ethyl-1H-pyrazol-3-yl)-N*-methyl-5-(trifluoromethyl)pyrimidine-2,4-diamine,
5-chloro-4-methoxy-N-(5-methyl-1-phenyl-1H-pyrazol-4-yl)pyrimidin-2-amine,
N°-(1-isopropyl-1H-pyrazol-3-yl)-N4-methyl-5-(trifluoromethyl)pyrimidine-2,4-diamine,

N*methyl-N"-(5-methyl-1-(2,2,2-trifluoroethyl)-1H-pyrazol-4-yl)-5-
20  (trifluoromethyl)pyrimidine-2,4-diamine,

N°-(1-(2,2-dimethyl-1,3-dioxan-5-yl)-3-methyl-1H-pyrazol-4-yl)-N4-methyl-5-
(trifluoromethyl)pyrimidine-2,4-diamine,

5-chloro-4-methoxy-N-(5-methyl-1-(4-(methylsulfonyl)phenyl)-1H-pyrazol-4-yl)pyrimidin-2-
amine,

25  N'-ethyl-N-(1-methyl-1H-pyrazol-3-yl)-5-(trifluoromethyl)pyrimidine-2,4-diamine,
5-chloro-N-(1,5-dimethyl-1H-pyrazol-4-yl)-4-(oxetan-3-yloxy)pyrimidin-2-amine,
5-chloro-4-(2,2-difluoroethoxy)-N-(1,5-dimethyl-1H-pyrazol-4-yl)pyrimidin-2-amine,
5-chloro-N-(1,5-dimethyl-1H-pyrazol-4-yl)-4-(2,2,2-trifluoroethoxy)pyrimidin-2-amine,

5-chloro-4-methoxy-N-(3-methyl-1-(tetrahydro-2H-pyran-4-yl)- 1H-pyrazol-4-yl)pyrimidin-2-
30 amine,

(4-(4-(5-chloro-4-methoxypyrimidin-2-ylamino)-3-methyl- 1 H-pyrazol-1-yl)piperidin-1-yl)(1-
methylcyclopropyl)methanone,

(4-(4-(5-chloro-4-methoxypyrimidin-2-ylamino)-5-methyl- 1H-pyrazol-1-yl)piperidin-1-yl)(1-
methylcyclopropyl)methanone,

35  4-(4-(5-chloro-4-methoxypyrimidin-2-ylamino)-3-methyl-1H-pyrazol-1-yl)benzonitrile,
5-chloro-4-methoxy-N-(3-methyl-1-(3-methylpyridin-4-yl)-1H-pyrazol-4-yl)pyrimidin-2-amine,
5-chloro-N-(1-(cyclopropylsulfonyl)-5-methyl-1H-pyrazol-4-yl)-4-methoxypyrimidin-2-amine,
5-chloro-N-(1-(cyclopropylsulfonyl)-3-methyl-1H-pyrazol-4-yl)-4-methoxypyrimidin-2-amine,



60 (4-(4-am no-5-nethyl-1H pyrazol-1-

yl ) pi peridin-I1-yl)(cycl opropyl)nmethanone NN NH2 N\ ON t< 61

(4- (4- amwo-28t2sb13gl- 1H pyrazol - 1- yl)ﬁ peridin-1- yl)(cyclmmzmpmls%net hanone
NH2 N\ NN ONt< 62 (4-(4-am no- 3-net” !/ - 1H pyrazol -

yl)piperidin-I-y % (1- nethylcyclo opylgrrethanone NH2 X \' NNNON Ch<l WO
2012/ 082(#83- Chslpr EthoRYPY W8I E9% Y 6®1i80)-5-methyl-1H-pyrazol-1-yl)-2-

- met hylne_t.hs(lmorpemmhm peridin-4-yl)-1H pyrazol-4-amine NH2 N\ N-N (--) 64

1(3f|ur ret I er|d| rzoI amne NH2 N\
N-N 65 10 % hil fpé 1?110 rémﬂlglélr% ila)mlio)'ilt% 9%'1 l%ﬁ%}ﬁ/r O? 20 ?azol 4-ami ne NH2
N\ N-I{P% Brop !Ll(l net hyl pyrrolidin-3 -yl1)-1H pyrazol 4-anine NH2 N
\ NN N;—clﬂbrolﬁétﬁbﬂseﬁﬁl @L@sthOIl 1 arRerabidBo WBL-pyrad-41yl)-4H-pyRiAd1-USsUjpheimidin-2-

1) phenydliné- ni t ro- 14 pyrazol e

(5-Chloro-4-methoxy-pyrimidin-2-yl)-[ 1-(4-methanesulfonyl-phenyl)-3-methyl-1H-pyrazol-4-
yl]-amine,
(5-Chloro-4-methoxy-pyrimidin-2-yl)-(3-methyl-1-phenyl-1H-pyrazol-4-yl)-amine,

10 (4-Methoxy-5-trifluoromethyl-pyrimidin-2-yl)-(3-methyl-1-phenyl-1H-pyrazol-4-yl)-amine,
(4-Methoxy-5-trifluoromethyl-pyrimidin-2-yl)-(5-methyl-1-phenyl-1H-pyrazol-4-yl)-amine,
(5-Chloro-4-methoxy-pyrimidin-2-yl)-(1-methanesulfonyl-3-methyl-1H-pyrazol-4-yl)-amine,

(5-Chloro-4-methoxy-pyrimidin-2-yl)-[ 5-methyl-1-(tetrahydro-pyran-4-yl)-1H-pyrazol-4-yl]-
amine,

15  4-[4-(5-Chloro-4-methoxy-pyrimidin-2-ylamino)-3-methyl-pyrazol-1-yl]-N,N-dimethyl-
benzamide,

4-[4-(5-Chloro-4-methoxy-pyrimidin-2-ylamino)-5-methyl-pyrazol-1-yl]-N,N-dimethyl-
benzamide,
4-[4-(5-Chloro-4-methoxy-pyrimidin-2-ylamino)-5-methyl-pyrazol-1-yl]-benzonitrile,

20  N’-(5-Methoxy-1-methyl-1H-pyrazol-4-yl)-N*-methyl-5-trifluoromethyl-pyrimidine-2,4-diamine,
(5-Chloro-4-methoxy-pyrimidin-2-yl)-[ 5-chloro-1-(tetrahydro-pyran-4-yl)-1H-pyrazol-4-yl]-
amine,

(5-Chloro-4-methoxy-pyrimidin-2-yl)-{ 1-[ 1-(2-fluoro-ethyl)-piperidin-4-yl]-3-methyl-1H-
pyrazol-4-yl}-amine,

25  N’-[1-(1-[1,3]Dioxolan-2-ylmethyl-piperidin-4-yl)-5-methyl-1H-pyrazol-4-yl]-N*-ethyl-5-
trifluoromethyl-pyrimidine-2,4-diamine,
N°-[1-(1-[1,3]Dioxolan-2-ylmethyl-piperidin-4-yl)-3-methyl-1H-pyrazol-4-yl]-N*-ethyl-5-
trifluoromethyl-pyrimidine-2,4-diamine,
5-Bromo-N2-(1,5-dimethyl-1H-pyrazol-4-yl)-N4-methylpyrimidine-2,4-diamine,

30 N’-(1,3-Dimethyl-1H-pyrazol-4-yl)-5-iodo-N*-methyl-pyrimidine-2,4-diamine,
N4-methyl-N2-(5-methyl-1-(1-(2,2,2-trifluoroethyl)piperidin-4-yl)-1H-pyrazol-4-yl)-5-
(trifluoromethyl)pyrimidine-2,4-diamine,
N4-methyl-N2-(3-methyl-1-(1-(2,2,2-trifluoroethyl)piperidin-4-yl)-1H-pyrazol-4-yl)-5-
(trifluoromethyl)pyrimidine-2,4-diamine,

35 5-bromo-N4-methyl-N2-(5-methyl-1-(1-(2,2,2-trifluoroethyl)piperidin-4-yl)-1H-pyrazol-4-
yl)pyrimidine-2,4-diamine,
5-bromo-N4-methyl-N2-(3-methyl-1-(1-(2,2,2-trifluoroethyl)piperidin-4-yl)- 1H-pyrazol-4-
yl)pyrimidine-2,4-diamine,

5-bromo-N4-methyl-N2-(3-methyl-1-(2,2,2-trifluoroethyl)-1H-pyrazol-4-yl)pyrimidine-2,4-
40 diamine,



comound with 5-meth 1-1- 4- meth |sulfon 1)phenyl)-4-nitro-1H pyrazole

WD 2012/ 062783PCT/ EP2011/ 069696 - 80- A m xture of
3- met hyl -wenvtxmw27st pyrazole (2.1 g, 172rrm)l) and 4- PCT/EP2011/069696
met hyl sul f onyl phenyl boronic acid (5.0 6 - 25 mol ) copper (I'l) acetate

rmnohydrat 0.91 g, 5.0 mmol ) and pyridine é .6 mol ) in DVF was
stirredbgm 4enetrlwfeN2a(ﬁ I@;tbrdeh(?a% AoE Pheroethy rlH?prr@mls4 yhmeimdiet.on was

di | ut ediamineh wat er, extract ed with Et OAc (3x). The conbined 5 extracts were
washe [ d t neentrat ed
The cﬁlNgletth 1I?\fu@t me% 1?3 |ed @@Ipasﬁ'zr(){:%r Etrlﬂugm%geﬂ?oﬂ)gﬁ\%egg tr%1”4>ilture of
3-neth (4 (rret hyl sulfonyl)phenyl) 4-nitro-1H pyrazol e conpound and
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Ste 2. _3-Meth % | sul fon % g -4- nrtr(g 1H pyrazol e conpound
With 521 Imr%mit hNér(érmethrlstﬁﬂsrrzq %w Hml}ndan%? freRfepyr azol e

A suspensan- 10(fs éeth?ﬁhla %m%ﬂlﬁff’ah(lfi@tﬁYt'nﬂ%HHn%Wl}p?ﬁ%ﬁéﬁ%)z ﬂi’aﬁﬁﬂd’)QTﬂ-bkerélaZO| e

corrpoupg,l) 4- (et hyl'sul f onyl) nitro- 1H pyrazol e

(0.57 g, 2. mm) and pal | adi um on carbon (10 wt% 0.2 g) in ethanol was

stirr eﬁt—ChlndleN4amW§ﬂrN@éﬁr-naﬂthxislpheﬁbylaltlf@ﬁl)dH@Nrazel-‘h(yt)psﬂmiﬁme -2 dabiamion,

m Xt r ent 0 el title
fdj rgg%ahw Illﬁ % ?n%t %ulgo%l ?%% DGIEN yf)%%&ﬁﬂ %8%3%y8h%r€fmg‘d§n

|nt er dét% LCrade usi ng the above pr ocedure are shown in Table 4 bel ow

gab| eh}qﬁﬁlﬁetﬁyrlll Nﬂhﬁie‘(ﬂy‘l-ﬂmp}iﬁizdllﬂr -y sazofluctomsihBpyrivhidine-2, 4 amine,
met -1 - pheny razo am
1- ( 4- chi &%pﬁ%‘n‘it%l Wlﬂrﬂ%?@aﬂ%llétnlrya%zo?ﬁﬂé)pyrlmldme@ 4-gigmine,

1- (4- ckbqi Q&%By&ﬁeﬂ%l) IEh &M P4z AN )N Fredyil 3€(trifNi&omethyl)pyrimidine-
15 2,4-diamine,

N2-(1-(difluoromethyl)-5-methyl-1H-pyrazol-4-yl)-N4-methyl-5-(trifluoromethyl)pyrimidine-
2,4-diamine,

5-bromo-N4-ethyl-N2-(1-ethyl-5-methyl-1H-pyrazol-4-yl)pyrimidine-2,4-diamine,
5-bromo-N2-(1-(4-fluorophenyl)-3-methyl-1H-pyrazol-4-yl)-N4-methylpyrimidine-2,4-diamine,
20 5-bromo-N4-methyl-N2-(3-methyl-1-phenyl-1H-pyrazol-4-yl)pyrimidine-2,4-diamine,
5-bromo-N4-methyl-N2-(5-methyl-1-phenyl-1H-pyrazol-4-yl)pyrimidine-2,4-diamine,
5-bromo-N4-methyl-N2-(1-methyl-1H-pyrazol-4-yl)pyrimidine-2,4-diamine,

N4-methyl-N2-(3-methyl-1-(1-(methylsulfonyl)azetidin-3-yl)-1H-pyrazol-4-yl)-5-
(trifluoromethyl)pyrimidine-2,4-diamine,

25 5-bromo-N4-methyl-N2-(3-methyl-1-propyl-1H-pyrazol-4-yl)pyrimidine-2,4-diamine,

5-chloro-N4-methyl-N2-(3-methyl-1-((3-methyloxetan-3-yl)methyl)-1H-pyrazol-4-yl)pyrimidine-
2,4-diamine,

5-bromo-N2-(1-(3,5-difluorophenyl)-5-methyl-1H-pyrazol-4-yl)-N4-methylpyrimidine-2,4-
diamine,

30 5-bromo-N2-(1-(3,5-difluorophenyl)-3-methyl-1H-pyrazol-4-yl)-N4-methylpyrimidine-2,4-
diamine,

N4-methyl-N2-(3-methyl-1-(pyridin-2-yl)-1H-pyrazol-4-yl)-5-(trifluoromethyl)pyrimidine-2,4-
diamine,

N4-methyl-N2-(3-methyl-1-((3-methyloxetan-3-yl)methyl)-1H-pyrazol-4-yl)-5-
35 (trifluoromethyl)pyrimidine-2,4-diamine,

N4-methyl-N2-(5-methyl-1-propyl-1H-pyrazol-4-yl)-5-(trifluoromethyl)pyrimidine-2,4-diamine,
N4-methyl-N2-(3-methyl-1-propyl-1H-pyrazol-4-yl)-5-(trifluoromethyl)pyrimidine-2,4-diamine,
5-bromo-N2-(1-isopropyl-3-methyl-1H-pyrazol-4-yl)-N4-methylpyrimidine-2,4-diamine,

5-bromo-N2-(1-(4-chlorophenyl)-5-methyl-1H-pyrazol-4-yl)-N4-methylpyrimidine-2,4-diamine,
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N2-(1-(4-chlorophenyl)-5-methyl-1H-pyrazol-4-yl)-N4-methyl-5-(trifluoromethyl)pyrimidine-
2,4-diamine,

N4-methyl-N2-(3-methyl-1-(4-(methylsulfonyl)phenyl)-1H-pyrazol-4-yl)-5-
(trifluoromethyl)pyrimidine-2,4-diamine,
N4-methyl-N2-(5-methyl-1-(4-(methylsulfonyl)phenyl)-1H-pyrazol-4-yl)-5-
(trifluoromethyl)pyrimidine-2,4-diamine,
N2-(1-((18S,5S)-8-oxabicyclo[3.2.1]octan-3-yl)-3-methyl-1H-pyrazol-4-yl)-N4-methyl-5-
(trifluoromethyl)pyrimidine-2,4-diamine,
N2-(1-butyl-5-methyl-1H-pyrazol-4-yl)-N4-methyl-5-(trifluoromethyl)pyrimidine-2,4-diamine,
N4-methyl-N2-(3-methyl-1-(pyrimidin-2-yl)-1H-pyrazol-4-yl)-5-(trifluoromethyl)pyrimidine-
2,4-diamine,
N2-(1-(4-chlorophenyl)-3-methyl-1H-pyrazol-4-yl)-N4-methyl-5-(trifluoromethyl)pyrimidine-
2,4-diamine,
N2-(1-(2-fluoroethyl)-3-methyl-1H-pyrazol-4-yl)-N4-methyl-5-(trifluoromethyl)pyrimidine-2,4-
diamine,

N4-methyl-N2-(3-methyl-1-(1-(oxetan-3-yl)piperidin-4-yl)-1H-pyrazol-4-yl)-5-
(trifluoromethyl)pyrimidine-2,4-diamine,
N4-methyl-N2-(5-methyl-1-(1-(oxetan-3-yl)piperidin-4-yl)-1H-pyrazol-4-yl)-5-
(trifluoromethyl)pyrimidine-2,4-diamine,
N2-(1-(2-fluoroethyl)-5-methyl-1H-pyrazol-4-yl)-N4-methyl-5-(trifluoromethyl)pyrimidine-2,4-
diamine,
1-(4-(4-(4-(ethylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-3-methyl-1H-pyrazol-1-
yD)piperidin-1-yl)ethanone,
cyclopropyl(4-(5-methyl-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-1H-
pyrazol-1-yl)piperidin-1-yl)methanone,
cyclopropyl(4-(3-methyl-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-1H-
pyrazol-1-yl)piperidin-1-yl)methanone,
1-(4-(4-(4-(ethylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-5-methyl-1H-pyrazol-1-
yD)piperidin-1-yl)ethanone,
N2-(5-chloro-1-isopropyl-1H-pyrazol-4-yl)-N4-methyl-5-(trifluoromethyl)pyrimidine-2,4-
diamine,
N2-(5-chloro-1-ethyl-1H-pyrazol-4-yl)-N4-methyl-5-(trifluoromethyl)pyrimidine-2,4-diamine,
N4-methyl-N2-(3-methyl-1-(pyrimidin-5-yl)-1H-pyrazol-4-yl)-5-(trifluoromethyl)pyrimidine-
2,4-diamine,

N4-methyl-N2-(4-methyl-1-(1-methylpiperidin-4-yl)-1H-pyrazol-3-yl)-5-
(trifluoromethyl)pyrimidine-2,4-diamine,
N4-methyl-N2-(5-methyl-1-(2-methylpyridin-4-yl)-1H-pyrazol-4-yl)-5-
(trifluoromethyl)pyrimidine-2,4-diamine,
N4-methyl-N2-(3-methyl-1-(2-methylpyridin-4-yl)-1H-pyrazol-4-yl)-5-
(trifluoromethyl)pyrimidine-2,4-diamine,

N4-ethyl-N2-(3-methyl-1-((3-methyloxetan-3-yl)methyl)- 1H-pyrazol-4-yl)-5-
(trifluoromethyl)pyrimidine-2,4-diamine,
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78 AwO4ommiemd35- met hyl - 1H-pyr azol - 1-y1)- N, N-di met yinmeozamisies 0 N2
N/ 79 1-(3,5-difluorophenyl) B et hyl- 1Hpyr azol - 4- am ne

N2-(5-chloro-1-cyclopropyl-1H-pyrazol-4-yl)-N4-methyl-5-(trifluoromethyl)pyrimidine-2,4-
diamine,
N2-(5-chloro-1-(cyclopropylmethyl)-1H-pyrazol-4-yl)-N4-methyl-5-(trifluoromethyl)pyrimidine-
2,4-diamine,

4-(5-methyl-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)- 1H-pyrazol-1-
yl)benzonitrile,

4-(3-methyl-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)- 1H-pyrazol-1-
yl)benzonitrile,

N4-methyl-N2-(3-methyl-1-(tetrahydrofuran-3-yl)-1H-pyrazol-4-yl)-5-
(trifluoromethyl)pyrimidine-2,4-diamine,
N4-methyl-N2-(5-methyl-1-(tetrahydrofuran-3-yl)-1H-pyrazol-4-yl)-5-
(trifluoromethyl)pyrimidine-2,4-diamine,
5-(4-(4-(ethylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-5-methyl-1H-pyrazol-1-yl)-1-
methylpiperidin-2-one,
5-(4-(4-(ethylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-3-methyl-1H-pyrazol-1-yl)-1-
methylpiperidin-2-one,
5-(3-methyl-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-1H-pyrazol-1-
yl)piperidin-2-one,
5-(5-methyl-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-1H-pyrazol-1-
yl)piperidin-2-one,
N2-(1-isopropyl-5-methyl-1H-pyrazol-4-yl)-N4-methyl-5-(trifluoromethyl)pyrimidine-2,4-
diamine,
N,N-dimethyl-4-(5-methyl-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-1H-
pyrazol-1-yl)benzamide,
4-(4-(4-(ethylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-5-methyl-1H-pyrazol-1-yl)-N,N-
dimethylbenzamide,
N4-ethyl-N2-(5-methyl-1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-yl)-5-
(trifluoromethyl)pyrimidine-2,4-diamine,
N4-ethyl-N2-(3-methyl-1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-yl)-5-
(trifluoromethyl)pyrimidine-2,4-diamine,
N4-ethyl-N2-(3-methyl-1-(methylsulfonyl)-1H-pyrazol-4-yl)-5-(trifluoromethyl)pyrimidine-2,4-
diamine,

N2-(1-(4-(cyclopropylsulfonyl)phenyl)-3-methyl- 1 H-pyrazol-4-yl)-N4-methyl-5-
(trifluoromethyl)pyrimidine-2,4-diamine,
4-(4-(4-(ethylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-5-methyl-1H-pyrazol-1-
yl)benzonitrile,

N4-ethyl-N2-(5-methyl-1-(4-(methylsulfonyl)phenyl)-1H-pyrazol-4-yl)-5-
(trifluoromethyl)pyrimidine-2,4-diamine,
N,N-dimethyl-4-(3-methyl-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-1H-
pyrazol-1-yl)benzamide,
N2-(1-(cyclopropylmethyl)-5-methyl-1H-pyrazol-4-yl)-N4-methyl-5-
(trifluoromethyl)pyrimidine-2,4-diamine,



NH2 * WO 2012/ 062783- 82- PCT/ EP2011/ 069696 80
1-(3,5-difluorophenyl)-3 -nethyl - 1prrazo| 4-am ne NH2 81 3
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3- rrethyl 1- (pyrimdin-5-yl)- 1H-pyrazo|ﬂ amne NH2 /- NNB83 3
-methyl-1-(2-nethyl pyridin-4-y1)-1H pyrazol-4-amne ". N H2 NJ 1\1 84
5- net hm (1= (eszslcrm@mglmpshwl)dﬁ methy-1 H-pyprol <7 d)-Nd-mgihsieSN H2 N

(trifluoromethyl)pyrimidine-2,4-diamine,
N2-(1-(4-(cyclopropylsulfonyl)phenyl)-5-methyl-1H-pyrazol-4-yl)-N4-methyl-5-
(trifluoromethyl)pyrimidine-2,4-diamine,

5 N2-(5-chloro-1-(oxetan-3-yl)-1H-pyrazol-4-yl)-N4-methyl-5-(trifluoromethyl)pyrimidine-2,4-
diamine,

N4-ethyl-N2-(5-methyl-1-((3-methyloxetan-3-yl)methyl)- 1H-pyrazol-4-yl)-5-
(trifluoromethyl)pyrimidine-2,4-diamine,
N2-(1-(cyclopropylsulfonyl)-3-methyl-1H-pyrazol-4-yl)-N4-methyl-5-

10  (trifluoromethyl)pyrimidine-2,4-diamine,
N2-(1-(cyclopropylsulfonyl)-3-methyl-1H-pyrazol-4-yl)-N4-ethyl-5-(trifluoromethyl)pyrimidine-
2,4-diamine,
5-chloro-N4-(2,2-difluoroethyl)-N2-(1,5-dimethyl-1H-pyrazol-4-yl)pyrimidine-2,4-diamine,
5-chloro-4-methyl-N-(3-methyl-1-(4-(methylsulfonyl)phenyl)-1H-pyrazol-4-yl)pyrimidin-2-

15 amine,

N2-(1-(4-(cyclopropylsulfonyl)phenyl)-5-methyl-1H-pyrazol-4-yl)-N4-ethyl-5-
(trifluoromethyl)pyrimidine-2,4-diamine,
2-methyl-1-(4-(5-methyl-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-1H-
pyrazol-1-yl)piperidin-1-yl)propan-1-one,

20 N4-ethyl-N2-(1-methyl-1H-pyrazol-5-yl)-5-(trifluoromethyl)pyrimidine-2,4-diamine,
N2-(3-cyclopropyl-1-methyl-1H-pyrazol-4-yl)-N4-methyl-5-(trifluoromethyl)pyrimidine-2,4-
diamine,
N2-(5-cyclopropyl-1-methyl-1H-pyrazol-4-yl)-N4-methyl-5-(trifluoromethyl)pyrimidine-2,4-
diamine,

25 N4-methyl-N2-(5-methyl-1-((3-methyloxetan-3-yl)methyl)-1H-pyrazol-4-yl)-5-
(trifluoromethyl)pyrimidine-2,4-diamine,
N2-(5-chloro-1-((3-methyloxetan-3-yl)methyl)-1H-pyrazol-4-yl)-N4-methyl-5-
(trifluoromethyl)pyrimidine-2,4-diamine,
1-(4-(4-(4-(ethylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-5-methyl-1H-pyrazol-1-

30 yl)piperidin-1-yl)-2-methylpropan-1-one,
N4-ethyl-N2-(3-methyl-1-(1-(oxetan-3-yl)azetidin-3-yl)-1H-pyrazol-4-yl)-5-
(trifluoromethyl)pyrimidine-2,4-diamine,
cyclopropyl(4-(4-(4-(ethylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-3-methyl- 1H-pyrazol-
1-yD)piperidin-1-yl)methanone,

35 cyclopropyl(4-(4-(4-(ethylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-5-methyl- 1H-pyrazol-
1-yD)piperidin-1-yl)methanone,
1-(5-chloro-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-1H-pyrazol-1-yl)-2-
methylpropan-2-ol,
N4-ethyl-N2-(1-ethyl-1H-pyrazol-3-yl)-5-(trifluoromethyl)pyrimidine-2,4-diamine,

40  (S)-N2-(1-(2-methoxypropyl)-5-methyl-1H-pyrazol-4-yl)-N4-methyl-5-
(trifluoromethyl)pyrimidine-2,4-diamine,



N Internediate 85: 5-Chloro-1- tetrah dro-2H ran-4-

1) - 1H pyr azol - 4- am ne Step 1:

5- Chl or o-Wenbiymw2s3(t et r ahydr o- 2H pyrag 4-y1) - 1H pyr azolPeT/EPim 16508 Ut i on
of 4-nitro-1-tetrahydropyran-4-yl-pyra &1 e (1.32 g; 6.69 mml) in THF (15
m.) was added dropwi se LHVDS (1 nol/L) in THF ( 2.0 equiv.; 13.4 mmol) at
_78C. IWRd1r(@arathaxycyelepentyl)-pavethyl- [H-ggrazek-4-30-W-methsd-Soef or e t he addition
of hex@cflgpoethydpgrifhilide-g,4- cm@nmfml) in THF (5 nL). The reaction was

stirre ore 0 ure. ,The reaction was

dilute )%% Fnl gfpgﬁﬂawog%é ?‘P&l %yraz%)ﬁﬁr-%f)oﬁﬁ egh I- 5hThe 10 conbi ned

ext ract'd U\%rpgle&)é@ﬁgdnw % ’ér‘?( "%4ri ed over SOdI um suI fate, filtered and

concenNeat QﬂametN@ymﬁ%fWEﬁﬁPﬁﬂ)EP%ﬂlMQ@Bﬁﬁ@zolﬂﬁyl) “Naemethgtde- product was

puri fi gdfibdrofneash 9&11&1;&@5 oaLaRet 0 Qi ve S s
0 e

5-chl oro-4-nitro- t et rahydr o2H p ran 4-y lfljéﬁ 1H—pyrazo|e 0.98 lg
2. 5- CHP 1 §2.=dimeibo HpirayRg-HkbyFamA-2)- el 4 bt dirMemethsbe sol Ut i on

of 5- cﬁnﬂwomemyi)pmumutm@?-ﬂaphmm;2H pyran-4-y1)-1H pyrazol e (0.4 5¢, 2

I I d
o Wﬁff‘@ﬁw‘ﬁo@z@% REAYERRATIRG O LhL ARl L ™"
fi I{ber%l{lﬁ nc?uzgﬂ ATt eg and concent rated. The residue was titurat ed I n
Et OAc B4 1{(BlInieth@dcydbentyl)-Bmadtey- Mapyaoicent) i -atityd-5gi ve the title

corrpougﬂﬂﬁ&oﬁléﬂgl)pglu@mma zAdd;iaﬁlh@nal I nt er medi at es rrade usi ng the above
procedure are shown in Tabl e 10" bel ow. Tabl e

1- ( 4- abtripetByIdNG -6} meifarlﬁy@lﬁlaﬂa@mi)lﬂzpyrmlﬁyﬂbédﬁ&?ﬂozomthmpmldmeﬂcﬂ )
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Oﬁq”zﬁ&ﬂ% %?f%% ﬁ%@g@d{ﬁ%{)gﬁgPyrﬁzm@z{f}@%-&triﬂl'}H%mthB%yrimidine-

N4-methy1—N2-(5 -methyl-1-(tetrahydro-2H-1, 1-dioxo-thiopyran-4-yl)-1H-pyrazol-4-yl)-5-
(trifluoromethyl) pyrimidine-2,4-diamine,
2-methyl-1-(4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-5-(trifluoromethyl)-

20 1H-pyrazol-1-yl)propan-2-ol,
2-methyl-1-(4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-3-(trifluoromethyl)-
1H-pyrazol-1-yl)propan-2-ol,
N2-(1-(3-fluoro-1-(oxetan-3-yl)piperidin-4-yl)-3-methyl-1H-pyrazol-4-yl)-N4-methyl-5-
(trifluoromethyl)pyrimidine-2,4-diamine,

25 (R)-N2-(1-(1-methoxypropan-2-yl)-3-methyl-1H-pyrazol-4-yl)-N4-methyl-5-
(trifluoromethyl)pyrimidine-2,4-diamine,
1-(3-tert-butyl-4-(4-(ethylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-1H-pyrazol-1-yl)-2-
methylpropan-2-ol,
N4-methyl-N2-(3-methyl-1-(1-(2,2,2-trifluoroethyl)azetidin-3-yl)-1H-pyrazol-4-yl)-5-

30 (trifluoromethyl)pyrimidine-2,4-diamine,
N2-(1-(1-methoxy-2-methylpropan-2-yl)-5-methyl-1H-pyrazol-4-yl)-N4-methyl-5-
(trifluoromethyl)pyrimidine-2,4-diamine,
(R)-N4-methyl-N2-(3-methyl-1-(1-(oxetan-3-yl)pyrrolidin-3-yl)-1H-pyrazol-4-yl)-5-
(trifluoromethyl) pyrimidine-2,4-diamine,

35 (R)-N2-(1-(1-methoxypropan-2-yl)-5-methyl-1H-pyrazol-4-yl)-N4-methyl-5-
(trifluoromethyl)pyrimidine-2,4-diamine,
N4-methyl-N2-(4-methyl-1H-pyrazol-5-yl)-5-(trifluoromethyl)pyrimidine-2,4-diamine,
N4-ethyl-N2-(5-methyl-1-(1-methylpiperidin-4-yl)-1H-pyrazol-4-yl)-5-
(trifluoromethyl)pyrimidine-2,4-diamine,

40 N4-ethyl-N2-(3-methyl-1-(1-methylpiperidin-4-yl)-1H-pyrazol-4-yl)-5-(trifluoromethyl)
pyrimidine-2,4-diamine,

N4-methyl-N2-(3-methyl-1-(1-methylpiperidin-4-yl)- 1H-pyrazol-4-yl)-5-(trifluoromethyl)
pyrimidine-2,4-diamine,
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pyrimidine-2,4-diamine,
(R)-N4-methyl-N2-(5-methyl-1-(1-(oxetan-3-yl)pyrrolidin-3-yl)-1H-pyrazol-4-yl)-5-
(trifluoromethyl) pyrimidine-2,4-diamine,

5 N4-methyl-N2-(5-methyl-1-(pyridin-2-ylmethyl)-1H-pyrazol-4-yl)-5-
(trifluoromethyl)pyrimidine-2,4-diamine,
N4-methyl-N2-(3-methyl-1-(pyridin-2-ylmethyl)-1H-pyrazol-4-yl)-5-
(trifluoromethyl)pyrimidine-2,4-diamine,

N2-(1-(1-isopropylazetidin-3-yl)-3-methyl- 1H-pyrazol-4-yl)-N4-methyl-5-

10  (trifluoromethyl)pyrimidine-2,4-diamine,
1-methyl-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-1H-pyrazole-5-
carbonitrile,
N4-ethyl-N2-(1-(isopropylsulfonyl)-3-methyl-1H-pyrazol-4-yl)-5-(trifluoromethyl)pyrimidine-
2,4-diamine,

15 N2-(1-(isopropylsulfonyl)-3-methyl-1H-pyrazol-4-y1)-N4-methyl-5-(trifluoromethyl)pyrimidine-
2,4-diamine,
N2-(1-(isopropylsulfonyl)-5-methyl-1H-pyrazol-4-y1)-N4-methyl-5-(trifluoromethyl)pyrimidine-
2,4-diamine,
N2-(1-(sec-butylsulfonyl)-5-methyl-1H-pyrazol-4-yl)-N4-methyl-5-(trifluoromethyl)pyrimidine-

20 2,4-diamine,
N2-(1-(sec-butylsulfonyl)-3-methyl-1H-pyrazol-4-yl)-N4-methyl-5-(trifluoromethyl)pyrimidine-
2,4-diamine,
1-(4-(4-(ethylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-3-isopropyl-1H-pyrazol-1-yl)-2-
methylpropan-2-ol,

25 N2-(1-(3-fluoro-1-methylpiperidin-4-yl)-3-methyl-1H-pyrazol-4-yl)-N4-methyl-5-
(trifluoromethyl)pyrimidine-2,4-diamine,
N2-(5-isopropyl-1-methyl-1H-pyrazol-4-yl)-N4-methyl-5-(trifluoromethyl)pyrimidine-2,4-
diamine,

N4-methyl-N2-(3-methyl-1-(1-(pyridin-2-yl)ethyl)-1H-pyrazol-4-yl)-5-

30 (trifluoromethyl)pyrimidine-2,4-diamine,
N4-methyl-N2-(5-methyl-1-(1-(pyridin-2-yl)ethyl)-1H-pyrazol-4-yl)-5-
(trifluoromethyl)pyrimidine-2,4-diamine,
N2-(5-chloro-1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-yl)-N4-methyl-5-
(trifluoromethyl)pyrimidine-2,4-diamine,

35 N2-(3-isopropyl-1-methyl-1H-pyrazol-4-yl)-N4-methyl-5-(trifluoromethyl)pyrimidine-2,4-
diamine,
N2-(3-cyclobutyl-1-methyl-1H-pyrazol-4-yl)-N4-methyl-5-(trifluoromethyl)pyrimidine-2,4-
diamine,
N2-(5-cyclobutyl-1-methyl-1H-pyrazol-4-yl)-N4-methyl-5-(trifluoromethyl)pyrimidine-2,4-

40 diamine,

N4-methyl-N2-(3-methyl-1-(tetrahydro-2H-pyran-3-yl)-1H-pyrazol-4-yl)-5-
(trifluoromethyl)pyrimidine-2,4-diamine,
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13. gontiilyore CERPI AR B "FE884 (20" mL, 98% was added concentrated HNO3
(20 37L(R)E84medtwa N (IinRthy-hE 1 fre@bilp eiolidi BUyle 1 Wasyradol urgpisover 1 hr at this

t enper gfifli @omethyypsrifiERe-dialHh@theM th ice-water and extracted with EA (30
mL X 4). The organi ¢ phase was conbi ned and washed wi th_ saturated sodi um

bi car bbh2rchlofsa-(f(gthylpmingss-drifleeromety DREDmEUndndaneed Mrpyaed-I-v)vacuo to

gi ve a{n@ﬂlwﬂléoll@-ibp duct (1.5 g, 70%. This crude product was pure enough to

be del | yer, Ifg Ve 4-@&%21]%%&?35-@&% Jo&%%)BQrﬁm@%ﬁfHY’iﬂfb%)ﬁg‘-‘%gﬁﬁ- 1’5%?

(50 . rog--o'. , ._?m 2. ;8. s, 1),

8. 38 (5, eil%p Pt &rtredi at es nade usi ng the above procedure are shown in

Tabl e 6 (belcvproplle (6 (et MRDLSAGZTiB30BothPOTyrERIL 10080686 1 8hyrazol-1-yl)-2-

5- i sopmeylbrdpdnii-6p- 1H pyrazole N HNif: 0,2 98

5-cycl obutyl-4-nitro-1Hpyrazole N/ ili0 12 HN 99

5-tert 215@10%)/@%4T{f‘t(méthl’HJTBW)a%é‘F]@URKQZHQ(WI)@’Nnmlro%ylamlno)-1H-pyra201-1-y1)-N,2-
dimethylpropanamide,

15 N2-(1-(1-(2-methoxyethyl)piperidin-4-yl)-3-methyl- 1H-pyrazol-4-yl)-N4-methyl-5-
(trifluoromethyl)pyrimidine-2,4-diamine,

N2-(1-(1-(2-methoxyethyl)piperidin-4-yl)-5-methyl- 1H-pyrazol-4-yl)-N4-methyl-5-
(trifluoromethyl)pyrimidine-2,4-diamine,
(R)-N4-methyl-N2-(5-methyl-1-(1-methylpyrrolidin-3-yl)-1H-pyrazol-4-yl)-5-

20 (trifluoromethyl)pyrimidine-2,4-diamine,

N2-(5-chloro-1-(3-fluoro-1-methylpiperidin-4-yl)- 1H-pyrazol-4-yl)-N4-methyl-5-
(trifluoromethyl)pyrimidine-2,4-diamine,
N2-(5-chloro-1-(1-ethyl-3-fluoropiperidin-4-yl)-1H-pyrazol-4-yl)-N4-methyl-5-
(trifluoromethyl)pyrimidine-2,4-diamine,

25 N4-ethyl-N2-(1-(ethylsulfonyl)-3-methyl-1H-pyrazol-4-yl)-5-(trifluoromethyl)pyrimidine-2,4-
diamine,
N4-ethyl-N2-(1-(ethylsulfonyl)-5-methyl-1H-pyrazol-4-yl)-5-(trifluoromethyl)pyrimidine-2,4-
diamine,
N4-methyl-N2-(3-methyl-1-(2-methyl-2-morpholinopropyl)-1H-pyrazol-4-yl)-5-(trifluoromethyl)

30 pyrimidine-2,4-diamine,
N2-(1-(1-ethyl-3-fluoropiperidin-4-yl)-3-methyl-1H-pyrazol-4-yl)-N4-methyl-5-
(trifluoromethyl)pyrimidine-2,4-diamine,
N2-(5-(dimethylamino)-1-methyl-1H-pyrazol-4-yl)-N4-methyl-5-(trifluoromethyl)pyrimidine-
2,4-diamine,

35 2-(5-chloro-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-1H-pyrazol-1-yl)-2-
methylpropan-1-ol,
N°-(1-(ethylsulfonyl)-3-methyl-1H-pyrazol-4-yl)-N4-methyl-5-(trifluoromethyl)pyrimidine-2,4-
diamine,
2-Methyl-1-[3-methyl-4-(4-methylamino-5-trifluoromethyl-pyrimidin-2-ylamino)-pyrazol-1-yl]-

40 propan-2-ol,
N2-[1-(2-Methoxy-ethyl)-3-methyl-1H-pyrazol-4-y1]-N4-methyl-5-trifluoromethyl-pyrimidine-
2,4-diamine,



4-nitro-5-(trifl uororrethyl)-ll—l—pyrazole N2 /it r ", 1 N--p HC. 3 Exam
l e 1 di am ne l-iso .ro. 1-1H razol-

1) - Nd- metwplot/oebrssf | uor oret hyl ) pyri m %ne 2, 4- PCEEP2011M6dod 0 a

m crowave tube was added 2- chI oro- N-methyl-5-(trifluoronethyl)pyrim din-4-
5 amne (112 ng, 0.53 mol), | sopropyl - 1H pyrazol -4-am ne (55 ng, O0.44
mol ), NéééT(QTM@h@mﬁaylérScmetﬂml?Hd pyeazgg4mlrbN)4 -motipHostrithipremethpl-mauniginst ) |
Pd2(db&)43112(@meng, 0.02 rrm)l) and d| oxane (2.5 m_) The tube was seal ed and

the r e?‘ﬁt or%n Nl@gl etlhg?’?hen ¥ Il;[—?g raaol %%t le% acf‘%grél d?'g erenut es. The

reaction m Xxtur Concen € crude pr oduct was
pur i f i Bd-MygthyleNe+ 3-enghydsle( PR Eriflworgtetleyl)- 1H- pyrazol 4-yl]-5-trifluoromethyl-

N2- (51- pyrirpidafeyd 4-bidknpivie azol - 4-y1) - NA- et hyl - 5- 10

S s e L rr iR

7.89 (§-1Bréllﬁ|))*N27 (ﬁfhﬂﬁléron;éfﬂyl Bmihy(-TH- p%"azol 4 ﬁﬁN@%etMﬂ)—pyrgm%ﬁle(ﬂél dimifte 0

3H), 1.39 (d, 6H) . npounds made using the above procedure
are shéy\momﬁ N%bll érdlznﬁbylowl W@g@kﬁe{}) Wﬁhw pwimeked-d¢r Bamivgss spectronmetry

Mr , tasf d
et ol S@égﬁfﬁgmﬁ%gﬁ A P e T ??%CE’Z"‘N"&R )
2012/ 062783- 86- PCT/ EP2011/ 069696 2 N2- (1, 5- di net hyl -
pyr az 05-B4e>1yla>)N4-Mthy|bN2yqs-15eth§zl-tipfépymlbﬁmtrhn;dl 4@ ypimimitine2 2- dflamiimiearri ne NCF3

( sﬁNTwifi§£9é\é\'if,\'l@\b% Sogphegy Do ey 115 e iap L4 A et R dintidine Ty, T 4

N2-(1,5-Dimethyl-1H-pyrazol-4-yl)-N4-ethyl-5-trifluoromethyl-pyrimidine-2,4-diamine,
15 5-[4-(4-Ethylamino-5-trifluoromethyl-pyrimidin-2-ylamino)-3-methyl-pyrazol-1-yl]-piperidin-2-
one

2

4-[4-(4-Ethylamino-5-trifluoromethyl-pyrimidin-2-ylamino)-3-methyl-pyrazol-1-yl]-N,N-
dimethyl-benzamide,
N2-[1-(4-Cyclopropanesulfonyl-phenyl)-3-methyl- 1H-pyrazol-4-yl]-N4-ethyl-5-trifluoromethyl-

20 pyrimidine-2,4-diamine,
4-[4-(4-Ethylamino-5-trifluoromethyl-pyrimidin-2-ylamino)-3-methyl-pyrazol-1-yl]-benzonitrile,
N4-Ethyl-N2-[1-(4-methanesulfonyl-phenyl)-3-methyl-1H-pyrazol-4-yl]-5-trifluoromethyl-
pyrimidine-2,4-diamine,
1-{4-[4-(4-Ethylamino-5-trifluoromethyl-pyrimidin-2-ylamino)-5-methyl-pyrazol-1-yl]-

25 piperidin-1-yl}-2-methyl-propan-1-one,
1-{4-[4-(4-Ethylamino-5-trifluoromethyl-pyrimidin-2-ylamino)-3-methyl-pyrazol-1-yl]-
piperidin-1-yl }-2-methyl-propan-1-one,
N4-Methyl-N2-[3-methyl-1-(3-methyl-pyridin-4-yl)-1H-pyrazol-4-yl]-5-trifluoromethyl-
pyrimidine-2,4-diamine,

30 N2-[1-((R)-2-Methoxy-propyl)-3-methyl-1H-pyrazol-4-yl]-N4-methyl-5-trifluoromethyl-
pyrimidine-2,4-diamine,
N2-[1-(2,6-Dimethyl-tetrahydro-pyran-4-yl)-5-methyl-1H-pyrazol-4-yl]-N4-methyl-5-
trifluoromethyl-pyrimidine-2,4-diamine,
N2-[1-(1,1-Dioxo-hexahydro-13$1%6&-thiopyran-4-yl)-3-methyl-1H-pyrazol-4-yl]-N4-methyl-5-

35 trifluoromethyl-pyrimidine-2,4-diamine,

N2-[1-((R)-2-Methoxy- 1 -methyl-ethyl)-5-methyl- 1H-pyrazol-4-yl]-N4-methyl-5-trifluoromethyl-
pyrimidine-2,4-diamine,
N2-[1-((S)-2-Methoxy- 1 -methyl-ethyl)-3-methyl- 1 H-pyrazol-4-yl]-N4-methyl-5-trifluoromethyl-
pyrimidine-2,4-diamine,

40 N4-Methyl-N2-[3-methyl-1-((S)-1-oxetan-3-yl-pyrrolidin-3-yl)-1H-pyrazol-4-yl]-5-
trifluoromethyl-pyrimidine-2,4-diamine,



3 N4-net hyl - N2- (1-(2- norpholinoethyl )-1H pyrazol -
(trifluoronethyl)pyrimdine-2,4- diam ne NCF3 I HNNNH I N\ NN1T-- N \--0
11- 1- NM twODM30)62786 9. 53 (s, 1H), 8.08 éq 7.88 (s, 1ECT/EP2865/06%96 1H) ,
7.04 (s 1H), 4.17 (t, J = 6.0, 2H), 3. 49 (m 4H, 2.96 (s, 3H, 2. 67
(t, J = 6.4, ZF% 2.39 (s, 3H. 372. 1 0.015 4 N4-nethyl -N2- (1-nethyl -

pyr azoN4Methyl-)§ [étmqﬂﬂsrlu]o(@h'éthﬂanﬁpy/lrl?}m(dﬂldhk?’-2/1)41H1H’B’@#Phér3’ﬂd:3 | HNNNH | \
N N-N\trmllonommyl -yDvBOne-264-giaBdng, s, 1H), 8.08 (s, 1H), 7.81 (s, 1H), 7.53 (s,

ChI or 3 N% Héi%p 1ggrl %zetldlrf 32yl I-f g%ng/ertlglzl 91% &yl’a_zlj?lw KH N?4 é} ﬁg}f? SQ[g%uor&)methyl-

2, 4-BY"HM (zz- ----zlllNMt(DIVISO) 6 9.00 (s, 1H),
55 SN431't|hyl-N2-*ﬂ§7 meShyl-1 Hpropén€8-suffonyll )l H-ghrdztl-44y1 BB-tfiffiorbdethyZ-pPdimidine-3H) ,
38 (d4-daminG; 6, 6H). 267.0 6 NA-methyl-N2- (1-nethyl-1H

;

yrazol - 5-y1) - 5- ﬁtrlfluororrethyl )pyrimdine-2, 4- di am ne NCF3 |
N2-(5-Cyclobutyl-1-methyl-1H-pyrazol- 4-y1)-N4 ethyl-5-trifluoromethyl-pyrimidine-2,4-

diamine,

5
e-
7.
1.
p

N2-(3-Cyclobutyl-1-methyl-1H-pyrazol-4-yl)-N4-ethyl-5-trifluoromethyl-pyrimidine-2,4-
10 diamine,
N4-Ethyl-N2-{1-[1-(2-methoxy-ethyl)-piperidin-4-yl]-3-methyl-1H-pyrazol-4-yl }-5-
trifluoromethyl-pyrimidine-2,4-diamine,
N4-Ethyl-N2-{1-[1-(2-methoxy-ethyl)-piperidin-4-yl]-5-methyl-1H-pyrazol-4-yl }-5-
trifluoromethyl-pyrimidine-2,4-diamine,

15 N2-{1-[1-(2-Fluoro-ethyl)-piperidin-4-yl]-5-methyl-1H-pyrazol-4-yl } -N4-methyl-5-
trifluoromethyl-pyrimidine-2,4-diamine,
N2-{1-[1-(2-Fluoro-ethyl)-piperidin-4-yl]-3-methyl-1H-pyrazol-4-yl } -N4-methyl-5-
trifluoromethyl-pyrimidine-2,4-diamine,
N2-[5-Chloro-1-(3-fluoro-1-methyl-piperidin-4-yl)-1H-pyrazol-4-yl]-N4-methyl-5-

20 trifluoromethyl-pyrimidine-2,4-diamine,
N2-(1-Ethanesulfonyl-5-methyl-1H-pyrazol-4-yl)-N4-methyl-5-trifluoromethyl-pyrimidine-2,4-
diamine,

N4-Methyl-N2-[5-methyl-1-(2-methyl-2-morpholin-4-yl-propyl)-1H-pyrazol-4-yl]-5-
trifluoromethyl-pyrimidine-2,4-diamine,

25 N4-Methyl-N2-(3-methyl-1-pyridin-3-ylmethyl-1H-pyrazol-4-yl)-5-trifluoromethyl-pyrimidine-
2,4-diamine,
N2-(1-Cyclopropanesulfonyl-3-cyclopropyl-1H-pyrazol-4-yl)-N4-methyl-5-trifluoromethyl-
pyrimidine-2,4-diamine,
N4-Methyl-N2-(5-methyl-1-pyridin-3-ylmethyl-1H-pyrazol-4-yl)-5-trifluoromethyl-pyrimidine-

30 2,4-diamine,

(5-Chloro-4-methoxy-pyrimidin-2-yl)-{ 1-[ 1-(2-fluoro-ethyl)-piperidin-4-yl]-5-methyl-1H-
pyrazol-4-yl}-amine,
N4-Methyl-N2-[3-methyl-1-(6-methyl-pyridin-2-ylmethyl)-1H-pyrazol-4-yl]-5-trifluoromethyl-
pyrimidine-2,4-diamine,

35 N4-Ethyl-N2-[1-(2-methoxy-ethyl)-3-methyl-1H-pyrazol-4-yl]-5-trifluoromethyl-pyrimidine-2,4-
diamine,
N4-Ethyl-N2-[1-(2-methoxy-ethyl)-5-methyl-1H-pyrazol-4-yl]-5-trifluoromethyl-pyrimidine-2,4-
diamine,
1-[4-(4-Ethylamino-5-trifluoromethyl-pyrimidin-2-ylamino)-5-methyl-pyrazol-1-yl]-2-methyl-

40 propan-2-ol,
1-[4-(4-Ethylamino-5-trifluoromethyl-pyrimidin-2-ylamino)-3-methyl-pyrazol-1-yl]-2-methyl-
propan-2-ol,



HNNNH | N 11-1-NMt (DVsS0): 6 9.40 (s,1H), 8.14 (s,1H), 7.32 (s,1H), 7.13
(s,1H), 6.23 (s, 1H), 3.66 (s, 3H), 2.84 (d, J = 3.8, 3H). 273.0 0.016 WO
2012/ 062A88-28i2/087REEP2011/ 069696 7 M-gﬁ;{hyl -N2- (1- et rgirEPkb11/069696
pyrazol -3-y1)-5- (trifl uororret hyl ) pyrim di ne 2 4 diamine NVCF3 1 HNNNH |

N,/ N/ 11-1-NMt (DVS0): 969(I H% (s, 1H, 7.53 (s, 1H),
7.02 (N2-[114,]-Binghyl<-moppholin-47d-ethyl)-3pethyl- ldipyr(agol ‘BB‘M'N“ -oth3l-6- 0. 018 8
N2- (1, G'Lﬂust'rqutth)pﬂpﬁllﬂlldmyf?a‘bdiamny1) N4- et hyl -5- (trifluoronethyl

)pyr| [3?&5 ‘gl\z‘5 6}021 1?1 g- -yl W%—I]é%i}l-ll\iﬁ az%],jl\l% A(me 5-6 8. 86
if]élof(gnet pyr%é}l Iﬂ(ljlﬁ oro- N(1, 5 di met hyl 14 pyT?azoI 4- 31;384(-

(t ety aNyCUﬁiciblrb N ety ﬂaethﬁh@iﬁ}ﬁ)ﬂyylrﬂ fiethyn 1 H2pyasaona-YWCh -t fliWhethyl- - - N-N /0

11-1- ermﬁ@l‘ésﬂ -difinide,’8 (s, 1H), 8.15 (s, 1H) 7.44 (s, 1H) 5.20 (s, 1H),
3.85 2H) , 3695 3H), 3.47 (m 2H), 2.15 (s, 3H) 98 (s, 2H), 1.66
(m 2|_BN4 Gzlopromy - 089 ( 11 methanesulfonyl-5-methyl-1H-pyrazol-4-yl)-5 trlﬂuoromethyl-

pyrimidine-2,4-diamine,
1-[3-Chloro-4-(4-methylamino-5-trifluoromethyl-pyrimidin-2-ylamino)-pyrazol-1-yl]-2-methyl-

10 propan-2-ol,
2-[4-(4-Ethylamino-5-trifluoromethyl-pyrimidin-2-ylamino)-3-methyl-pyrazol-1-yl]-N-methyl-
isobutyramide,

N4-Methyl-N2-(3-methyl- 1 -pyrimidin-2-ylmethyl- 1H-pyrazol-4-yl)-5-trifluoromethyl-
pyrimidine-2,4-diamine,

15 N2-[5-Chloro-1-(3-fluoro-1-oxetan-3-yl-piperidin-4-yl)- 1H-pyrazol-4-y1]-N4-methyl-5-
trifluoromethyl-pyrimidine-2,4-diamine,
N2-[5-Chloro-1-(3-fluoro-1-oxetan-3-yl-piperidin-4-yl)-1H-pyrazol-4-y1]-N4-ethyl-5-
trifluoromethyl-pyrimidine-2,4-diamine,
N4-Ethyl-N2-[5-methyl-1-((S)-1-oxetan-3-yl-piperidin-3-yl)- 1H-pyrazol-4-yl]-5-trifluoromethyl-

20 pyrimidine-2,4-diamine,

N4-Ethyl-N2-[3-methyl-1-((S)-1-oxetan-3-yl-piperidin-3-yl)- 1H-pyrazol-4-yl]-5-trifluoromethyl-
pyrimidine-2,4-diamine,

N4-Methyl-N2-(5-methyl-1-pyridazin-3-ylmethyl- 1H-pyrazol-4-yl)-5-trifluoromethyl-
pyrimidine-2,4-diamine,

25 N4-Methyl-N2-(3-methyl-1-pyridazin-3-ylmethyl- 1H-pyrazol-4-yl)-5-trifluoromethyl-
pyrimidine-2,4-diamine,
N4-Ethyl-N2-[5-methyl-1-((S)-1-methyl-piperidin-3-yl)-1H-pyrazol-4-yl]-5-trifluoromethyl-
pyrimidine-2,4-diamine,
N4-Ethyl-N2-[3-methyl-1-((S)-1-methyl-piperidin-3-yl)-1H-pyrazol-4-yl]-5-trifluoromethyl-

30 pyrimidine-2,4-diamine,
3-[5-Chloro-4-(4-methylamino-5-trifluoromethyl-pyrimidin-2-ylamino)-pyrazol-1-yl]-2,2-
dimethyl-propionitrile,
N4-Methyl-N2-[5-methyl-1-(6-methyl-pyridin-2-ylmethyl)-1H-pyrazol-4-yl]-5-trifluoromethyl-
pyrimidine-2,4-diamine,

35 N4-Methyl-N2-(5-methyl-1-pyrimidin-2-ylmethyl-1H-pyrazol-4-yl)-5-trifluoromethyl-
pyrimidine-2,4-diamine,

N4-Methyl-N2-(5-methyl-1-pyrazin-2-ylmethyl- 1 H-pyrazol-4-yl)-5-trifluoromethyl-pyrimidine-
2,4-diamine,
N4-Methyl-N2-(3-methyl-1-pyrazin-2-ylmethyl- 1 H-pyrazol-4-yl)-5-trifluoromethyl-pyrimidine-

40 2,4-diamine,
3-[5-Chloro-4-(4-ethylamino-5-trifluoromethyl-pyrimidin-2-ylamino)-pyrazol-1-yl]-2,2-
dimethyl-propionitrile,



N4- et hyl -5- (trifluoronethyl )-N2-(1,3,5- trinethyl-1H pyrazol -
yl)pyrimdine- 2,4-diamne NCF3 1 HNNNH 1 NN/ 11-1-NMt (DMSO): 6 8.39
(m 1H), Wwo29ixAw2783H), 6.79 (s, 1H), 3.62 (s, 3H), 2.78PCTI“JEP3(H)1/,06S$9@3 (s,
3H), 1.94 (s, 3H). 301.1 0.096 11 5-CAforo-N-(1- isopropyl -
pyr azol - tetrah{dro 2H pyran-4 | oxy) pyri mdin -2- amne(?)( ) - (

\(:) AHXYHNZ [1-£3-Auqrp- OKMIﬁ&ﬂ)IVB@}ldHB“g’Y) Ay meshyii-pgazd-4-¥]-51H), 7. 80
(s, 1H)r1ﬂ®r0¢ﬂetb3d pytid)iding-234-daminedH) , 4.45 (m 1H), 3.88 g m 2H), 3.53 (m
4

5012/ ‘%@é s reitbsg 4 sk inors i idip et 'I\Eyfﬁﬁ%d“ %éfw%é'f“i)ﬁl’%ra%‘élzl\cﬁ\q]

yl) - 4- ypyrlmdanamneSO--(Zz-l( IHNMt (DvSO): 6 8.82

(s, 1) 3-Methyd- (-B3-Aiehhy]-4-(48ndtBy 13 tino- 8t ¥fludreme - pyrdm faieh-¢ Sl ardin)- p?rai& 1-$1]- 3H) .
254. 0 HstRQ9%113 N-(l 5- di et hyl - 1Hpyr azol - 4-y1)-4- (pyrrolidin-1-

(trlfluororreth% yrimdin-2- amne NICF3 | HNNN
[1-(1-[1, ]Dloxolan 2-ylmethyl-pyrrolidin-3-yl)-3-methyl-1H-pyrazol-4-yl]-N4-ethyl-5-

trifluoromethyl-pyrimidine-2,4-diamine,
N4-Methyl-N2-(5-methyl-1-pyrimidin-4-ylmethyl- 1H-pyrazol-4-yl)-5-trifluoromethyl-

10 pyrimidine-2,4-diamine,
N4-Methyl-N2-[5-methyl-1-(1-methyl-1H-pyrazol-3-ylmethyl)-1H-pyrazol-4-yl]-5-
trifluoromethyl-pyrimidine-2,4-diamine,
N4-Methyl-N2-[3-methyl-1-(1-methyl-1H-pyrazol-3-ylmethyl)-1H-pyrazol-4-yl]-5-
trifluoromethyl-pyrimidine-2,4-diamine,

15 3-[3-Chloro-4-(4-methylamino-5-trifluoromethyl-pyrimidin-2-ylamino)-pyrazol-1-yl]-2,2-
dimethyl-propionitrile,

N4-Ethyl-N2-{3-methyl-1-[1-methyl-1-(4H-[ 1,2,4]triazol-3-yl)-ethyl]-1H-pyrazol-4-yl } -5-
trifluoromethyl-pyrimidine-2,4-diamine,
N2-[1-(1-[1,3]Dioxolan-2-ylmethyl-pyrrolidin-3-yl)-5-methyl-1H-pyrazol-4-yl]-N4-ethyl-5-

20 trifluoromethyl-pyrimidine-2,4-diamine,

N4-Methyl-N2-(3-methyl-1-pyrimidin-4-ylmethyl- 1H-pyrazol-4-yl)-5-trifluoromethyl-
pyrimidine-2,4-diamine,
N2-(5-Fluoromethyl-1-methyl-1H-pyrazol-4-yl)-N4-methyl-5-trifluoromethyl-pyrimidine-2,4-
diamine,

25 N4-Ethyl-N2-{3-methyl-1-[1-methyl-1-(5-methyl-4H-[ 1,2 4]triazol-3-yl)-ethyl]-1H-pyrazol-4-
yl}-5-trifluoromethyl-pyrimidine-2,4-diamine,

N4-Methyl-N2-{3-methyl-1-[ 1-methyl-1-(4H-[ 1,2,4]triazol-3-yl)-ethyl]-1H-pyrazol-4-yl }-5-
trifluoromethyl-pyrimidine-2,4-diamine,
N4-Ethyl-N2-[1-(3-fluoro-piperidin-4-yl)-3-methyl-1H-pyrazol-4-yl]-5-trifluoromethyl-

30 pyrimidine-2,4-diamine,
2-[5-Methyl-4-(4-methylamino-5-trifluoromethyl-pyrimidin-2-ylamino)-pyrazol-1-yl]-
cyclopentanol,
2-[3-Methyl-4-(4-methylamino-5-trifluoromethyl-pyrimidin-2-ylamino)-pyrazol-1-yl]-
cyclopentanol,

35 N4-ethyl-N2-(3-methyl-1-(2-(5-methyl-1,3,4-oxadiazol-2-yl)propan-2-yl)-1H-pyrazol-4-yl)-5-
(trifluoromethyl) pyrimidine-2,4-diamine,

N4-ethyl-N2-(3-methyl-1-(2-(4-methyl-4H- 1,2 4-triazol-3-yl)propan-2-yl)-1H-pyrazol-4-yl)-5-
(trifluoromethyl) pyrimidine-2,4-diamine,
N4-ethyl-N2-(3-methyl-1-(2-(1-methyl-1H-1,2 4-triazol-3-yl)propan-2-yl)-1H-pyrazol-4-yl)-5-

40 (trifluoromethyl) pyrimidine-2,4-diamine,
N4-methyl-N2-(3-methyl-1-(2-(5-methyl-1,3,4-oxadiazol-2-yl)propan-2-yl)-1H-pyrazol-4-yl)-5-
(trifluoromethyl) pyrimidine-2,4-diamine,



N-N\ 1IHNMt (DVSO): 6 8.88 (s,1H), 8.22 (s,1H), 7.61 (s, 1H), 3.69 (s,
3H), 3.51 (s, 4H), 2.17 (s, 3H), 1.87 (s, 4H). 327.1 0.012 14

N2- ( 1- et hwb-2bt2/meets8yl - 1H- pyrazol -4-yl1)- N4-net hyl - 5- (PCTfEPo@nossbdy|
)pyrimdine-2,4- diamne N,,,,-...." [ HNNNH 11| N\ NN\ _ 1HNMt
(DVMBO): 6 8.90 (s,1H), 8.05 (s, 1 7.67 (s, 1H), 6.95 (s, 1H), 4.01 (m
oH), 2Ndamethyl-Ng4(3-npthyd-1¢@-(13p§thyls | Bpyrazol-4-yDpropan-23)-1 Hagyrazolg-024- 15

5- Chl oﬁnﬂw@nﬁthywmmhsﬂniﬂﬁbﬂmnﬂ 4- y1)-4- nethoxypyrimid in-2-anmine 5 0-
- ( 2z 0): ,6:8. 87 ( H, 7.77
(s 19 ﬁﬁvég (e e%}yélgfa ol Rl el e

N4 - rret yl)- 1H pyrazol - 4- (trlfluororret hyl

) pyrs nNdleﬂ@rl:N f -ehie eyl -m&2 NChgethy1 HINNDYFakol, 3 - yl)pﬂN‘pﬁh Q~y1)- 1H-p8razdl-AH)NM t

( DMVBO) (trlﬁu&oﬁlgt y®p Hﬁ)ldlﬂ% ZOZ&dfaEﬂlne? 6. 96 S, 1H), 5.44 (m 1H), 4.85 (m
4H), 2. ZY 2.18 3H) 1
N4 ethyl-N2 (3- methyl 1- (2 (1-methyl-1 pyrazol 5- yl)propan 2-yl)-1H-pyrazol-4-yl)-5-

(trifluoromethyl) pyrimidine-2,4-diamine,

N4-methyl-N2-(3-methyl-1-(2-(1-methyl-1H-pyrazol-5-yl)propan-2-yl)-1H-pyrazol-4-yl)-5-
10  (trifluoromethyl) pyrimidine-2,4-diamine,

N4-methyl-N2-(3-methyl-1-(2-(1-methyl-1H-pyrazol-3-yl)propan-2-yl)-1H-pyrazol-4-yl)-5-
(trifluoromethyl) pyrimidine-2,4-diamine,

N2-(1',5-dimethyl-1'H-1,4'-bipyrazol-4-yl)-N4-methyl-5-(trifluoromethyl)pyrimidine-2,4-diamine,
N2-(1',3-dimethyl-1'H-1,4'-bipyrazol-4-yl)-N4-methyl-5-(trifluoromethyl)pyrimidine-2,4-diamine,

15 N2-(1-(2-(4H-1,2,4-triazol-3-yl)propan-2-yl)-3-methyl-1 H-pyrazol-4-yl)-N4-methyl-5-
(trifluoromethyl)pyrimidine-2,4-diamine,

2-(1,5-Dimethyl-1H-pyrazol-4-ylamino)-4-(methylamino)pyrimidine-5-carbonitrile,
2-(1,3-Dimethyl-1H-pyrazol-4-ylamino)-4-methylamino-pyrimidine-5-carbonitrile,
2-(1-ethyl-5-methyl-1H-pyrazol-4-ylamino)-4-(methylamino)pyrimidine-5-carbonitrile,
20 2-(1-isopropyl-3-methyl-1H-pyrazol-4-ylamino)-4-(methylamino)pyrimidine-5-carbonitrile,
2-(1-ethyl-3-methyl-1H-pyrazol-4-ylamino)-4-(methylamino)pyrimidine-5-carbonitrile,
2-(3-methyl-1-phenyl-1H-pyrazol-4-ylamino)-4-(methylamino)pyrimidine-5-carbonitrile,

2-(3-methyl-1-(1-(2,2,2-trifluoroethyl)piperidin-4-yl)-1H-pyrazol-4-ylamino)-4-
(methylamino)pyrimidine-5-carbonitrile,

25 2-(5-methyl-1-(1-(2,2,2-trifluoroethyl)piperidin-4-yl)-1H-pyrazol-4-ylamino)-4-
(methylamino)pyrimidine-5-carbonitrile,

2-(1-methyl-1H-pyrazol-4-ylamino)-4-(methylamino)pyrimidine-5-carbonitrile,

2-(5-methyl-1-(2,2,2-trifluoroethyl)-1H-pyrazol-4-ylamino)-4-(methylamino)pyrimidine-5-
carbonitrile,

30 2-(3-methyl-1-(2,2,2-trifluoroethyl)-1H-pyrazol-4-ylamino)-4-(methylamino)pyrimidine-5-
carbonitrile,

2-(5-methyl-1-phenyl-1H-pyrazol-4-ylamino)-4-(methylamino)pyrimidine-5-carbonitrile,

2-(5-methyl-1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-ylamino)-4-(methylamino)pyrimidine-5-
carbonitrile,

35 2-(3-methyl-1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-ylamino)-4-(methylamino)pyrimidine-5-
carbonitrile,

2-(1-ethyl-5-methyl-1H-pyrazol-4-ylamino)-4-(ethylamino)pyrimidine-5-carbonitrile,
2-(1-(4-fluorophenyl)-3-methyl-1H-pyrazol-4-ylamino)-4-(methylamino)pyrimidine-5-
carbonitrile,

40 2-(1-(difluoromethyl)-3-methyl-1H-pyrazol-4-ylamino)-4-(methylamino)pyrimidine-5-
carbonitrile,



WD 2012/ 062783-89- PCT/ EP2011/ 069696 17 N2-(5-chl oro-1- nethyl -

pyrazol -4-y1)- N4-net hyl - 5- (trifluoronethyl )pyrimdine-2,4- diam ne NCF3
1 HNNNH Iwbzoid/ds278311- 1- NVR (DVSO): 6 g (s, 1H), 8. 0PceaPIH 0695694 1
(s,1H), 6.98 (s, 1H), 3.77 (s, 3H) % (s, 3H). 307.0 18 5-Chloro-4-

met hoxy- N- (3- nethyl-1- (oxetan y1 - yrazol -4- yl)pyrimdin-2- am ne
5 0- %/ (Fnpethylql pzfom lcﬂwramlﬁyMWQ)me@ythyﬁanc@pym@ldmﬁ -cgrbooitile, 1H) , 7. 98

(0 s ,02]2. 23 %ﬁlfﬁlﬁ)ro :kh%%}/ﬁ/ﬁg F(lZIHS’)ﬂzZé)? 43@ !ﬁ}? @1 né@tryﬂ IE 296.0

pyrazof 3pyr|n1d|n 2- amine 50- -( Z z 1( ez 0Z\ 1 j 2 Z11-1-NWR

( DVB0) 2- (B(&cBlﬂ)rc(;ﬂilgﬂ.;HD 3- Iﬁetﬂﬁ (F-pYtdyol-4- yEL’ﬂn(l(s) 4- mh&thylénﬂ.tﬂ))pg‘zmmlﬂm% 5 4, 2H),

3. 96 (&arbgiityile,3. 63 (t, J 5.4, 2H), 3.21 (s, 3H), 2.16 (s, 3H) 298.0 0.015

2 hi 4- 2- th t hyl met hyl - 1Hpyr azol -

y|0) gy?? ld) (rgé(l) ﬁhlgror@ﬁqlﬁkggnqjﬁ% ](T&-zyrarzrgl 4-(3)/ a)I/nean Y )(met%ylamtino pyr%mlpdy ne- SZ-
carbonitrile,
2-(3-methyl-1-(pyridin-2-yl)-1H-pyrazol-4-ylamino)-4-(methylamino)pyrimidine-5-carbonitrile,

4-(ethylamino)-2-(5-methyl-1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-ylamino)pyrimidine-5-
10 carbonitrile,

4-(ethylamino)-2-(3-methyl-1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-ylamino)pyrimidine-5-
carbonitrile,

4-(ethylamino)-2-(3-methyl-1-(oxetan-3-yl)- 1H-pyrazol-4-ylamino)pyrimidine-5-carbonitrile,
2-(1-isopropyl-5-methyl-1H-pyrazol-4-ylamino)-4-(methylamino)pyrimidine-5-carbonitrile,

15 2-(1,5-dimethyl-1H-pyrazol-4-ylamino)-4-methoxypyrimidine-5-carbonitrile,
2-(1,5-dimethyl-1H-pyrazol-4-ylamino)-4-(2,2,2-trifluoroethylamino)pyrimidine-5-carbonitrile,
2-(1-ethyl-5-methyl-1H-pyrazol-4-ylamino)-4-methoxypyrimidine-5-carbonitrile,
4-(2,2-difluoroethylamino)-2-(1,5-dimethyl-1H-pyrazol-4-ylamino)pyrimidine-5-carbonitrile,
2-(1,5-dimethyl-1H-pyrazol-4-ylamino)-4-(2,2,2-trifluoroethoxy)pyrimidine-5-carbonitrile,

20  2-(1-(cyclopropylmethyl)-3-methyl-1H-pyrazol-4-ylamino)-4-(methylamino) pyrimidine-5-
carbonitrile,

2-(1-(4,4-difluorocyclohexyl)-5-methyl-1H-pyrazol-4-ylamino)-4-(methylamino) pyrimidine-5-
carbonitrile,

2-(3-methyl-1-(oxetan-3-yl)-1H-pyrazol-4-ylamino)-4-(2,2,2-trifluoroethylamino)pyrimidine-5-
25 carbonitrile,

2-(5-chloro-1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-ylamino)-4-(methylamino) pyrimidine-5-
carbonitrile,

2-(1-Difluoromethyl-5-methyl-1H-pyrazol-4-ylamino)-4-methylamino-pyrimidine-5-carbonitrile,
2-(1,5-Dimethyl-1H-pyrazol-4-ylamino)-4-ethylamino-pyrimidine-5-carbonitrile,

30 2-[1-(4-Fluoro-phenyl)-5-methyl-1H-pyrazol-4-ylamino]-4-methylamino-pyrimidine-5-
carbonitrile,

4-Methylamino-2-(3-methyl-1-propyl-1H-pyrazol-4-ylamino)-pyrimidine-5-carbonitrile,
4-Methylamino-2-(5-methyl-1-oxetan-3-yl-1H-pyrazol-4-ylamino)-pyrimidine-5-carbonitrile,
4-Methylamino-2-(3-methyl-1-oxetan-3-yl-1H-pyrazol-4-ylamino)-pyrimidine-5-carbonitrile,

35 2-[1-(3,5-Difluoro-phenyl)-5-methyl-1H-pyrazol-4-ylamino]-4-methylamino-pyrimidine-5-
carbonitrile,

4-(2,2-Difluoro-ethoxy)-2-(1,5-dimethyl-1H-pyrazol-4-ylamino)-pyrimidine-5-carbonitrile,

2-[1-(4,4-Difluoro-cyclohexyl)-3-methyl-1H-pyrazol-4-ylamino]-4-methylamino-pyrimidine-5-
carbonitrile,
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.89 ( §\I I\Eqiq}netlyﬁ 2(3(1@eth3]_ﬂ -(4 &mg@%m(@kg (trlggggﬁolnethyl)pyrlgmdln- -ylamino)-1

pyrazol 1-yl)acetamide,
N-methyl-2-(3-methyl-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-1H-
pyrazol-1-yl)acetamide,
N-methyl-2-(5-methyl-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-1H-
pyrazol-1-yl)acetamide,
N,N,2-trimethyl-2-(5-methyl-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-1H-
pyrazol-1-yl)propanamide,
2-methyl-2-(5-methyl-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-1H-pyrazol-
1-yl)-1-(pyrrolidin-1-yl)propan-1-one,
2-methyl-2-(5-methyl-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-1H-pyrazol-
1-yl)propanenitrile,
1-(3-methyl-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-1H-pyrazol-1-
yl)cyclopropanecarbonitrile,
(R)-2-(3-methyl-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-1H-pyrazol-1-yl)-
1-(pyrrolidin-1-yl)propan-1-one,
(R)-N,N-dimethyl-2-(3-methyl-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-
1H-pyrazol-1-yl)propanamide,
(S)-2-(3-methyl-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-1H-pyrazol-1-yl)-
1-(pyrrolidin-1-yl)propan-1-one,
3-(5-methyl-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-1H-pyrazol-1-
yl)propanenitrile,
3-(3-methyl-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-1H-pyrazol-1-
yl)propanenitrile,

methyl 2-methyl-2-(3-methyl-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-1H-
pyrazol-1-yl)propanoate,

methyl 2-methyl-2-(5-methyl-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-1H-
pyrazol-1-yl)propanoate,
2-(3-ethyl-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-1H-pyrazol-1-yl)-2-
methylpropanenitrile,
(R)-2-(5-methyl-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-1H-pyrazol-1-yl)-
1-(pyrrolidin-1-yl)propan-1-one,
(R)-N,N-dimethyl-2-(5-methyl-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-
1H-pyrazol-1-yl)propanamide,
(S)-2-(5-methyl-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-1H-pyrazol-1-yl)-
1-(pyrrolidin-1-yl)propan-1-one,
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2.83 (s, 3H), 2.17 (s, m 331.1 0.019 25 Nz-(l-éz-,rrpt, hoxyet hyl ) -
hy(S)-NN-dimpetdy bP -(2-myethyyl-Ang- (reathylamB10) Ot (il ly qiomettns nxrlmydpyflf%@mb- 2, 4-
nel H-piAmiNH -y)propanangd¢- N < \--0 \ 1H-NMt (DVSO): 6 8.89 (s,1H), 8.07

gl R oyl oy Sl Ry b

IPRPRARENE Gy | -3 et hyl - 1H pyrazol -4- y1)-4- C NL | HNNO I N-N --/

H NM t(S{-DBMeth@-B(BimdtBylatino) -Erdfli&ohbhyl)fyBhidin-2-ylamino)-1H-pyrazol-1-

yl)propanenitrile,
2-(4-(5-chloro-4-(methylamino)pyrimidin-2-ylamino)-3-methyl-1H-pyrazol-1-yl)-2-
methylpropanenitrile,
2-(5-chloro-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-1H-pyrazol-1-yl)-2-
methylpropanenitrile,
2-(3-cyclopropyl-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-1H-pyrazol-1-
yl)-2-methylpropanenitrile,
2,2-dimethyl-3-(3-methyl-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-1H-
pyrazol-1-yl)propanenitrile,
2,2-dimethyl-3-(5-methyl-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-1H-
pyrazol-1-yl)propanenitrile,
1-(5-chloro-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-1H-pyrazol-1-
yl)cyclopropanecarbonitrile,
N-tert-butyl-2-methyl-2-(3-methyl-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-
ylamino)-1H-pyrazol-1-yl)propanamide,
2-methyl-2-(3-methyl-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-1H-pyrazol-
1-y1)-N-(2,2,2-trifluoroethyl)propanamide,
2-(5-chloro-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-1H-pyrazol-1-yl)-N-
ethyl-2-methyl propanamide,
N-(cyclopropylmethyl)-2-methyl-2-(5-methyl-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-
2-ylamino)-1H-pyrazol-1-yl)propanamide,
N-(cyclopropylmethyl)-2-methyl-2-(3-methyl-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-
2-ylamino)-1H-pyrazol-1-yl)propanamide,
N-ethyl-1-(3-methyl-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-1H-pyrazol-
I-yDcyclobutanecarboxamide,
N-isopropyl-2-methyl-2-(5-methyl-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-
ylamino)-1H-pyrazol-1-yl)propanamide,
1-(3-methyl-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-1H-pyrazol-1-
yl)cyclobutanecarbonitrile,
2-(4-(4-(cyclopropylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-3-methyl-1H-pyrazol-1-
yl)-2-methylpropanenitrile,

N, 2-dimethyl-2-(3-methyl-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-1H-
pyrazol-1-yl)propanamide,
1-(5-chloro-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-1H-pyrazol-1-
yl)cyclopropanecarbonitrile,
2-[4-(5-Chloro-4-methoxy-pyrimidin-2-ylamino)-5-methyl-pyrazol-1-yl]-2-methyl-propionic
acid methyl ester,
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acid methyl ester,

(S)-N,N-Dimethyl-2-[3-methyl-4-(4-methylamino-5-trifluoromethyl-pyrimidin-2-ylamino)-
pyrazol-1-yl]-propionamide,

R)-2-[3-Methyl-4-(4-methylamino-5-trifluoromethyl-pyrimidin-2-ylamino)-pyrazol-1-yl]-
propionitrile,

2-[4-(5-Chloro-4-methoxy-pyrimidin-2-ylamino)-3-cyclopropyl-pyrazol-1-yl]-2-methyl-
propionitrile,

(R)-2-[5-Methyl-4-(4-methylamino-5-trifluoromethyl-pyrimidin-2-ylamino)-pyrazol-1-yl]-
propionitrile,

N-Ethyl-2-[3-methyl-4-(4-methylamino-5-trifluoromethyl-pyrimidin-2-ylamino)-pyrazol-1-yl]-
isobutyramide,

N-Ethyl-2-[5-methyl-4-(4-methylamino-5-trifluoromethyl-pyrimidin-2-ylamino)-pyrazol-1-yl]-
isobutyramide,

1-[5-Methyl-4-(4-methylamino-5-trifluoromethyl-pyrimidin-2-ylamino)-pyrazol-1-yl]-
cyclobutanecarboxylic acid ethylamide,

2-[5-Methyl-4-(4-methylamino-5-trifluoromethyl-pyrimidin-2-ylamino)-pyrazol-1-yl]-N-(2,2,2
trifluoro-ethyl)-isobutyramide,

N-Isopropyl-2-[3-methyl-4-(4-methylamino-5-trifluoromethyl-pyrimidin-2-ylamino)-pyrazol-1-
yl]-isobutyramide,

N-Methyl-2-[ 5-methyl-4-(4-methylamino-5-trifluoromethyl-pyrimidin-2-ylamino)-pyrazol-1-
yl]-isobutyramide,

1-[5-Methyl-4-(4-methylamino-5-trifluoromethyl-pyrimidin-2-ylamino)-pyrazol-1-yl]-
cyclobutanecarbonitrile,

N-tert-Butyl-2-[ 5-methyl-4-(4-methylamino-5-trifluoromethyl-pyrimidin-2-ylamino)-pyrazol-1-
yl]-isobutyramide,

2-[4-(4-Ethylamino-5-trifluoromethyl-pyrimidin-2-ylamino)-5-methyl-pyrazol-1-yl]-N-methyl-
isobutyramide,

2-[4-(4-Cyclopropylamino-5-trifluoromethyl-pyrimidin-2-ylamino)-3-methyl-pyrazol-1-yl]-N-
methyl-isobutyramide,

2-[4-(4-Cyclopropylamino-5-trifluoromethyl-pyrimidin-2-ylamino)-5-methyl-pyrazol-1-yl]-N-
methyl-isobutyramide,

2-[4-(4-Ethylamino-5-trifluoromethyl-pyrimidin-2-ylamino)-3-methyl-pyrazol-1-yl]-2-methyl-
propionitrile,

2-(3-chloro-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-1H-pyrazol-1-yl)-2-
methylpropanenitrile, and

2-[4-(4-Ethylamino-5-trifluoromethyl-pyrimidin-2-ylamino)-3-methyl-pyrazol-1-yl]-N-methyl-
isobutyramide,

or a pharmaceutically acceptable salt thereof.

In a certain embodiment, the invention relates to the compound as described herein for

use as medicament.
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In a certain embodiment, the invention relates to the compound as described herein for

use in the therapeutic and/or prophylactic treatment of Parkinson’s disease.

In a certain embodiment, the invention relates to the use of a compound as described
herein for the preparation of medicaments for the therapeutic and/or prophylactic treatment of

Parkinson’s disease.
In a certain embodiment, the invention relates to a composition comprising:
(a) a pharmaceutically acceptable carrier; and
(b) a compound as described herein.

In a certain embodiment, the invention relates to a method for treating Parkinson's
disease, said method comprising administering to a subject in need thereof an effective amount

of a compound as described herein.

The invention also provides a method for treating a disease or condition mediated by or
otherwise associated with the LRRK2 receptor, the method comprising administering to a subject

in need thereof an effective amount of a compound of the invention.

The disease may be a neurodegenerative disease such as Parkinson's disease,

Huntington's disease or Lewie body dementia.

The disease may be a CNS disorder such as Alzheimer's disease or L-Dopa induced

dyskinesia.

The disease may be a cancer or proliferative disorder such as kidney, breast, prostate,

blood, papillary or lung cancer, acute myelogenous leukemia, or multiple myeloma.

The disease may be an inflammatory disease such as leprosy, Crohn's disease,

amyotrophic lateral sclerosis, rheumatoid arthritis, or ankylosing spondylytis.

The invention also provides a method for enhancing cognitive memory, the method
comprising administering to a subject in need thereof an effective amount of a compound of the

invention.

Representative compounds in accordance with the methods of the invention are shown in

the experimental examples below.

Synthesis

Compounds of the present invention can be made by a variety of methods depicted in the

illustrative synthetic reaction schemes shown and described below.

The starting materials and reagents used in preparing these compounds generally are
either available from commercial suppliers, such as Aldrich Chemical Co., or are prepared by
methods known to those skilled in the art following procedures set forth in references such as
Fieser and Fieser’s Reagents for Organic Synthesis, Wiley & Sons: New York, 1991, Volumes
1-15; Rodd’s Chemistry of Carbon Compounds, Elsevier Science Publishers, 1989, Volumes 1-5
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and Supplementals; and Organic Reactions, Wiley & Sons: New York, 1991, Volumes 1-40.
The following synthetic reaction schemes are merely illustrative of some methods by which the
compounds of the present invention can be synthesized, and various modifications to these
synthetic reaction schemes can be made and will be suggested to one skilled in the art having

referred to the disclosure contained in this Application.

The starting materials and the intermediates of the synthetic reaction schemes can be
isolated and purified if desired using conventional techniques, including but not limited to,
filtration, distillation, crystallization, chromatography, and the like. Such materials can be

characterized using conventional means, including physical constants and spectral data.

Unless specified to the contrary, the reactions described herein may be conducted under
an inert atmosphere at atmospheric pressure at a reaction temperature range of from about -78 °C
to about 150 °C, for example, from about 0 °C to about 125 °C, or conveniently at about room

(or ambient) temperature, e.g., about 20 °C.

Scheme A below illustrates one synthetic procedure usable to prepare specific

compounds of formula I, wherein X, R', R%, R’, R* and R’ are as defined herein.

Cl R
Step 1
— = R?
SN

B
P
é N)\CI R . | )\

R2

SCHEME A

In step 1 of Scheme A, dichloropyrimidine compound a is reacted with reagent b to
afford pyrimidine compound c. The reaction of step 1 may take place under polar solvent
conditions. In embodiments of the invention where X is -O- (reagent b is an alcohol), the

reaction of step 1 may be carried out in the presence of base.

Following step 1, one of steps 2a, 2b and 2c is carried out. In step 2a, pyrimidine

compound ¢ undergoes reaction with 4-amino-pyrazole compound dl to provide an
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aminopyrimidine compound of formula IIl. In step 2b, pyrimidine compound c is reacted with
5-amino-pyrazole compound d2 to afford an aminopyrimidine compound of formula IV. In step
2¢, pyrimidine compound ¢ is treated with 3-amino-pyrazole compound d3 to yield an
aminopyrimidine compound of formula V. The reaction of steps 2a-2¢ may take place in polar

protic solvent and in the presence of acid such as HCI.

Many variations on the procedure of Scheme A are possible and will suggest themselves
to those skilled in the art. Specific details for producing compounds of the invention are

described in the Examples below.

Administration and Pharmaceutical Composition

The invention includes pharmaceutical compositions comprising at least one compound
of the present invention, or an individual isomer, racemic or non-racemic mixture of isomers or a
pharmaceutically acceptable salt or solvate thereof, together with at least one pharmaceutically

acceptable carrier, and optionally other therapeutic and/or prophylactic ingredients.

In general, the compounds of the invention will be administered in a therapeutically
effective amount by any of the accepted modes of administration for agents that serve similar
utilities. Suitable dosage ranges are typically 1-500 mg daily, for example 1-100 mg daily, and
in some embodiments 1-30 mg daily, depending upon numerous factors such as the severity of
the disease to be treated, the age and relative health of the subject, the potency of the compound
used, the route and form of administration, the indication towards which the administration is
directed, and the preferences and experience of the medical practitioner involved. One of
ordinary skill in the art of treating such diseases will be able, without undue experimentation and
in reliance upon personal knowledge and the disclosure of this Application, to ascertain a

therapeutically effective amount of the compounds of the present invention for a given disease.

Compounds of the invention may be administered as pharmaceutical formulations
including those suitable for oral (including buccal and sub-lingual), rectal, nasal, topical,
pulmonary, vaginal, or parenteral (including intramuscular, intraarterial, intrathecal,
subcutaneous and intravenous) administration or in a form suitable for administration by
inhalation or insufflation. A particular manner of administration is generally oral using a

convenient daily dosage regimen which can be adjusted according to the degree of affliction.

A compound or compounds of the invention, together with one or more conventional
adjuvants, carriers, or diluents, may be placed into the form of pharmaceutical compositions and
unit dosages. The pharmaceutical compositions and unit dosage forms may be comprised of
conventional ingredients in conventional proportions, with or without additional active
compounds or principles, and the unit dosage forms may contain any suitable effective amount
of the active ingredient commensurate with the intended daily dosage range to be employed.
The pharmaceutical compositions may be employed as solids, such as tablets or filled capsules,
semisolids, powders, sustained release formulations, or liquids such as solutions, suspensions,

emulsions, elixirs, or filled capsules for oral use; or in the form of suppositories for rectal or
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vaginal administration; or in the form of sterile injectable solutions for parenteral use.
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Formulations containing about one (1) milligram of active ingredient or, more broadly, about
0.01 to about one hundred (100) milligrams, per tablet, are accordingly suitable representative

unit dosage forms.

5 The compounds of the invention may be formulated in a wide variety of oral
administration dosage forms. The pharmaceutical compositions and dosage forms may comprise

a compound or compounds of the present invention or pharmaceutically acceptable salts thereof

as the active component. The pharmaceutically acceptable carriers may be either solid or liquid.
Solid form preparations include powders, tablets, pills, capsules, cachets, suppositories, and

10  dispersible granules. A solid carrier may be one or more substances which may also act as
diluents, flavouring agents, solubilizers, lubricants, suspending agents, binders, preservatives,
tablet disintegrating agents, or an encapsulating material. In powders, the carrier generally is a
finely divided solid which is a mixture with the finely divided active component. In tablets, the
active component generally is mixed with the carrier having the necessary binding capacity in

15 suitable proportions and compacted in the shape and size desired. The powders and tablets may
contain from about one (1) to about seventy (70) percent of the active compound. Suitable
carriers include but are not limited to magnesium carbonate, magnesium stearate, talc, sugar,
lactose, pectin, dextrin, starch, gelatine, tragacanth, methylcellulose, sodium
carboxymethylcellulose, a low melting wax, cocoa butter, and the like. The term “preparation”

20 is intended to include the formulation of the active compound with encapsulating material as
carrier, providing a capsule in which the active component, with or without carriers, is
surrounded by a carrier, which is in association with it. Similarly, cachets and lozenges are
included. Tablets, powders, capsules, pills, cachets, and lozenges may be as solid forms suitable

for oral administration.

25 Other forms suitable for oral administration include liquid form preparations including
emulsions, syrups, elixirs, aqueous solutions, aqueous suspensions, or solid form preparations
which are intended to be converted shortly before use to liquid form preparations. Emulsions
may be prepared in solutions, for example, in aqueous propylene glycol solutions or may contain
emulsifying agents, for example, such as lecithin, sorbitan monooleate, or acacia. Aqueous

30 solutions can be prepared by dissolving the active component in water and adding suitable
colorants, flavors, stabilizers, and thickening agents. Aqueous suspensions can be prepared by
dispersing the finely divided active component in water with viscous material, such as natural or
synthetic gums, resins, methylcellulose, sodium carboxymethylcellulose, and other well known
suspending agents. Solid form preparations include solutions, suspensions, and emulsions, and

35 may contain, in addition to the active component, colorants, flavors, stabilizers, buffers, artificial

and natural sweeteners, dispersants, thickeners, solubilizing agents, and the like.

The compounds of the invention may be formulated for parenteral administration (e.g.,
by injection, for example bolus injection or continuous infusion) and may be presented in unit

dose form in ampoules, pre-filled syringes, small volume infusion or in multi-dose containers
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2. 13 ( ExaBid)es of 082 of spnatpous carriers, diluents, solvents or vehicles include propylene glycol,
polyethylene glycol, vegetable oils (e.g., olive oil), and injectable organic esters (e.g., ethyl
5 oleate), and may contain formulatory agents such as preserving, wetting, emulsifying or
suspending, stabilizing and/or dispersing agents. Alternatively, the active ingredient may be in
powder form, obtained by aseptic isolation of sterile solid or by lyophilization from solution for

constitution before use with a suitable vehicle, e.g., sterile, pyrogen-free water.

The compounds of the invention may be formulated for topical administration to the

10 epidermis as ointments, creams or lotions, or as a transdermal patch. Ointments and creams may,
for example, be formulated with an aqueous or oily base with the addition of suitable thickening
and/or gelling agents. Lotions may be formulated with an aqueous or oily base and will in
general also containing one or more emulsifying agents, stabilizing agents, dispersing agents,
suspending agents, thickening agents, or coloring agents. Formulations suitable for topical

15 administration in the mouth include lozenges comprising active agents in a flavored base, usually
sucrose and acacia or tragacanth; pastilles comprising the active ingredient in an inert base such

as gelatine and glycerine or sucrose and acacia, and mouthwashes comprising the active

ingredient in a suitable liquid carrier.

The compounds of the invention may be formulated for administration as suppositories.

20 A low melting wax, such as a mixture of fatty acid glycerides or cocoa butter is first melted and
the active component is dispersed homogeneously, for example, by stirring. The molten
homogeneous mixture is then poured into convenient sized molds, allowed to cool, and to

solidify.

The compounds of the invention may be formulated for vaginal administration. Pessaries,
25 tampons, creams, gels, pastes, foams or sprays containing in addition to the active ingredient
such carriers as are known in the art to be appropriate.

The subject compounds may be formulated for nasal administration. The solutions or

suspensions are applied directly to the nasal cavity by conventional means, for example, with a
dropper, pipette or spray. The formulations may be provided in a single or multidose form. In

30 the latter case of a dropper or pipette, this may be achieved by the patient administering an
appropriate, predetermined volume of the solution or suspension. In the case of a spray, this may

be achieved for example by means of a metering atomizing spray pump.

The compounds of the invention may be formulated for aerosol administration,

particularly to the respiratory tract and including intranasal administration. The compound will

35 generally have a small particle size for example of the order of five (5) microns or less. Such a
particle size may be obtained by means known in the art, for example by micronization. The
active ingredient is provided in a pressurized pack with a suitable propellant such as a
chlorofluorocarbon (CFC), for example, dichlorodifluoromethane, trichlorofluoromethane, or
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5 = such as hydroxypropylmethyl cellulose and polyvinylpyrrolidine (PVP). The powder carrier will
form a gel in the nasal cavity. The powder composition may be presented in unit dose form for
example in capsules or cartridges of e.g., gelatine or blister packs from which the powder may be

administered by means of an inhaler.

When desired, formulations can be prepared with enteric coatings adapted for sustained

10 or controlled release administration of the active ingredient. For example, the compounds of the
present invention can be formulated in transdermal or subcutaneous drug delivery devices.
These delivery systems are advantageous when sustained release of the compound is necessary

and when patient compliance with a treatment regimen is crucial. Compounds in transdermal
delivery systems are frequently attached to an skin-adhesive solid support. The compound of

15 interest can also be combined with a penetration enhancer, e.g, Azone (I-
dodecylazacycloheptan-2-one). Sustained release delivery systems are inserted subcutaneously

into the subdermal layer by surgery or injection. The subdermal implants encapsulate the
compound in a lipid soluble membrane, e.g., silicone rubber, or a biodegradable polymer, e.g.,

polylactic acid.

20 The pharmaceutical preparations may be in unit dosage forms. In such form, the
preparation is subdivided into unit doses containing appropriate quantities of the active
component. The unit dosage form can be a packaged preparation, the package containing
discrete quantities of preparation, such as packeted tablets, capsules, and powders in vials or
ampoules. Also, the unit dosage form can be a capsule, tablet, cachet, or lozenge itself, or it can

25 be the appropriate number of any of these in packaged form.

Other suitable pharmaceutical carriers and their formulations are described in Remington:
The Science and Practice of Pharmacy 1995, edited by E. W. Martin, Mack Publishing
Company, 19th edition, Easton, Pennsylvania. Representative pharmaceutical formulations

containing a compound of the present invention are described below.

30 Utility
The compounds of the invention are useful for treatment of LRRK2-mediated diseases or
conditions, including neurodegenerative diseases such as Parkinson's disease, Lewy body
dementia and Huntington's disease, and for enhancemenent of cognitive memory generally in

subjects in need thereof.

35 Examples
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Unless otherwise stated, all temperatures including melting points (i.e., MP) are in

5 degrees celsius (°C). It should be appreciated that the reaction which produces the indicated
and/or the desired product may not necessarily result directly from the combination of two
reagents which were initially added, i.e., there may be one or more intermediates which are
produced in the mixture which ultimately leads to the formation of the indicated and/or the

desired product. The following abbreviations may be used in the Preparations and Examples.

10  Abbreviations

AcOH Acetic acid
AIBN 2,2’-Azobis(2-methylpropionitrile)
Atm. Atmosphere

(BOC),O0 di-fert-Butyl dicarbonate

15 dba tris(dibenzylideneacetone)
DCM Dichloromethane/Methylene chloride
DIAD Diisopropyl azodicarboxylate
DIPEA Diisopropylethylamine
DMAP 4-Dimethylaminopyridine
20 DME 1,2-Dimethoxyethane
DMF N,N-Dimethylformamide
DMSO Dimethyl sulfoxide
DPPF 1,1'-Bis(diphenylphosphino)ferrocene
Et,O Diethyl ether
25 EtOH Ethanol/Ethyl alcohol
EtOAc Ethyl acetate
HATU 2-(1H-7-Azabenzotriazol-1-yl)--1,1,3,3-tetramethyl uronium
hexafluorophosphate Methanaminium
HBTU O-Benzotriazol-1-yl-N,N,N’, N -tetramethyluronium hexafluorophosphate
30 HOBT 1-Hydroxybenzotriazole
HPLC High pressure liquid chromatography

RP HPLC Reverse phase high pressure liquid chromatography
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Microwaves
5 NBS N-Bromosuccinimide
NMP 1-Methyl-2-pyrrolidinone
PSI Pound per square inch
RT Room temperature
SFC Supercritical fluid chromatography
10 TBDMS tert-Butyldimethylsilyl
TFA Trifluoroacetic acid
THF Tetrahydrofuran
TLC Thin layer chromatography
Xphos 2-Dicyclohexylphosphino-2',4',6'-triisopropylbiphenyl

15 Liquid Chromatography-Mass Spectrometry Method A

LC-MS was performed on an Agilent 1200 Series LC coupled to an Agilent 6140
quadrupole mass spectrometer using an Agilent SD-C18 column (1.8 um, 2.1 x 30 mm) with a
linear gradient of 3-95% acetonitrile/water (with 0.05% trifluoroacetic acid in each mobile

phase) within 8.5 minutes and held at 95% for 2.5 minutes.

20 Liquid Chromatography-Mass Spectrometry Method B

LC-MS was performed on a Waters 2795 Alliance HT HPLC with Waters 2996
Diode Array Detector coupled to a Micromass ZQ, single quadrapole mass spectrometer using a
Phenomenex Luna C18 (2) column (5 um, 100 x 4.6mm plus guard cartridge) with a linear
gradient of 5-95% acetonitrile/water (with 0.1% formic acid in each mobile phase) within 3.5

25 minutes and held at 95% for 2.0 minutes.

Liquid Chromatography-Mass Spectrometry Method C

LC-MS was performed on a Waters 2795 Alliance HT HPLC with Waters 2996

Diode Array Detector coupled to a Micromass ZQ, single quadrapole mass spectrometer using a
Waters Xterra MS C18 column (5 um, 100 x 4.6mm plus guard cartridge) being initially held at

30 5% acetonitrile/water (with 10mM ammonium bicarbonate in the aqueous mobile phase) for 0.5
minutes, followed by a linear gradient of 5-95% within 3.5 minutes and then held at 95% for 1.5

minutes.

Analvtical Methods
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unless otherwise stated n all cases, NMR data were consistent with the proposed structures.
Characteristic chemical shifts (8) are given in parts-per-million using conventional abbreviations
5 for designation of major peaks: e.g. s, singlet; d, doublet; t, triplet; q, quartet,; dd, doublet of
doublets; dt, doublet of triplets; br, broad. Where thin layer chromatography (TLC) has been
used it refers to silica gel TLC using silica gel MK6F 60A plates, Ry is the distance travelled by
the compound divided by the distance travelled by the solvent on a TLC plate. Flash
chromatography refers to silica gel chromatography and is carried out using an SP4 or an Isolara
10 4 MPLC system (manufactured by Biotage); pre-packed silica gel cartridges (supplied by

Biotage); or using conventional glass column chromatography.

Compound preparation

Where the preparation of starting materials is not described, these are commercially

available, known in the literature, or readily obtainable by those skilled in the art using standard

15 procedures. Where it is stated that compounds were prepared analogously to earlier examples or
intermediates, it will be appreciated by the skilled person that the reaction time, number of
equivalents of reagents and temperature can be modified for each specific reaction and that it

may be necessary or desirable to employ different work-up or purification techniques. Where
reactions are carried out using microwave irradiation, the microwave used is an Initiator 60

20 supplied by Biotage. The actual power supplied varies during the course of the reaction in order

to maintain a constant temperature.

Compounds made in the following examples are summarized in the Tables below, which
shows affinity values for LRRK2 (Ki, micromolar) for representative compounds together with
LCMS method (M), LC retention time (RT) in minutes, and Mass Spec m/z values (molecular

25  weight).

Intermediate 1 2.5-Dichloro-4-methoxypyrimidine
Cl
N/\IC' NaOMe J\/\i
| — P
Ao B0 o o

To a 250 mL round bottom flask equipped with a stir bar was added 2.,4,5-trichloro-

pyrimidine (1 g), and diethyl ether (15 mL). The mixture was cooled to 0°C in an ice bath and
30 then 1 equivalent of sodium methoxide in methanol (prepared from reacting 120 mg of sodium

with 4 mL of methanol at room temperature) was slowly added. The reaction was stirred over

night at room temperature and checked by LCMS. The white precipitate was filtered and the

solid washed with cold methanol. After drying, 0.98 g of pure 2,5-dichloro-4-methoxypyrimidine

was obtained and this material was used without further purification. '"H-NMR (DMSO): & 8.61
35 (s, 1H), 4.05 (s, 3H).

Intermediate 2 2.5-Dichloro-N-methylpyrimidin-4-amine




4.9, 3 H,2.97-2.89 (m 1 H,1.27 (d, J=6.9, 6 H. 281 0.016 43

5- Chl oro-4- nethoxy-N(1, 3,5-trinethyl 1H—pyrazo| 4- yl)pyrimdin-2- amne 5
0- -( z wp-2012/062B311- 1- NM R (CDC13): g 04 (s 1 H, @coikrls,1/0debh, 3.93
(s, 3H, 3.73 (s, 3 H, 2.13 (d, J= 5%%y, 268 44 5-Chl or o- N4-

met hyl - N2- (1 3 5- tri rret hyI 1H pyrazol 4 yl) pyri m di ne- 2,4-diamne N HN
N\ N-N\ 1 NMR ): 7.80 (s,1H),5.94(s,1H), 5.18 (s,
1H), 7& H)MQOIN(d 9 3H) 2.14 (d, J = 2.9, 6 H. 267
45 o -(5-"cyctopto I_|1yl 2H pyrazol -3-yl)- MN4-nethyl -

pyri m 4-Cldi am ne N H \ I Il NC NHI 1HNMR (CDC13): 6

7. 86 (slH)641(slH) 595(s 1H)529(s 1 H, 3.69 (s, 3 H,3.01 (d,
J = 4.9, 3HTola &ick @3C) 8d1ktioh 02,9 3=tAcBBrdpinddiid (2.0 o7 Bt AinfB) iahetBarddl (30

mL) was added dropwise a 2 M solution of methylamine in methanol (6.3 mL). The reaction
was allowed to warm to room temperature and stirred overnight. The reaction was then

5 concentrated and redissolved in DCM. The solution was washed with sat. NaHCOs, brine, dried
over Na,SO,, filtered and concentrated. The crude product was purified by column
chromatography (0-40% EtOAc in heptane) to give 2,5-dichloro-N-methylpyrimidin-4-amine
(0.9 g, 50%). '"H-NMR (DMSO): & 8.13 (s, 1H), 7.89 (s, 1H), 2.86 (d, J = 4.5, 3H).

Intermediate 3 5-Bromo-2-chloro-N-methylpyrimidin-4-amine
H-N
N /\IBr _ HoNMe | Me /k/iBr
[
EtOH
Cl)\N/ cl

10

To a cooled (0 °C) solution of 5-bromo-2,4-dichloropyrimidine (5.0 g, 22 mmol) in

methanol (42 mL) was added dropwise a 33 wt% solution of methylamine in ethanol (3.3 mL).

The reaction was allowed to warm to room temperature. The reaction was then concentrated.

The crude product was purified by column chromatography (0-10% methanol in DCM) to give

15 5-bromo-2-chloro-N-methylpyrimidin-4-amine (1.8 g, 39%). 'H-NMR (DMSO): § 8.22 (s, 1H),
7.75 (s, 1H), 2.85 (d, J = 3.9, 3H).

Intermediate 4 5-Bromo-2-chloro-4-methoxypyrimidine
Br _ NaOMe /\/EBr
N7~
)'\/I MeOH )\
Cl N Cl

To a cooled (-78 °C) solution of 5-bromo-2,4-dichloropyrimidine (1.7 g, 7.3 mmol) in
20 THF (30mL) was added dropwise a 25 wt% solution of methylamine in ethanol (1.7 mL). The
reaction was allowed to warm to 0 °C and stirred for 1 h. The reaction was then concentrated
and re-dissolved in EtOAc. The solution was washed with brine, dried over Na,SOy, filtered and
concentrated to give 5-bromo-2-chloro-4-methoxypyrimidine (1.25 g, 76%). 'H-NMR (CDCl;):

§ 8.43 (s, 1H), 4.10 (s, 3H).

25 Intermediate 5 2-chloro-5-fluoro-N-methylpyrimidin-4-amine
NTXF MeNH, /i
)I\ Z )\
N~ >cl MeOH

To a 250mL round bottom flask equipped with a stir bar was added S5-fluoro-2,4-
dichloro- pyrimidine (9 g), methanol (40 mL) and 8M methylamine in ethanol (15 mL). The

reaction heated up (mild exo-therm) and was allowed to stir at room temperature for 30 minutes.



279 0.0134 46 N4- Met hyl -N2- (5-nethyl-1- oxetan-3-yl-1H pyrazol-4-yl)-5-
trifluoronethyl- pyrimdine-2,4- diam ne N HN ----- NNdOZ11 NOCF3 NHI
1H-NM R (WbB0)2066788. 91 (s, 1H), 8. 05 (s 7.86 (s, 1HpCTAEPH1/06968¢]) , 5. 53
(m 1H), 4.93 (m 2H), 4.90-4.83 (m 2i§§ 2 85 (s, 3H), 2.14 (s, 3H). 329
WD 2012/ 062783- 95- PCT/ EP2011/ 069696 47 N2- (1-i sopropyl 1H pyrazol - 5-

% m\w -Avelide¥lby B=C (1 niHOWwer asmadyyland PYONISIsHbW&T dorflp let‘élr@dﬂtlﬁﬁ TINGRe3ctidn w was
H, 7. 1f0{1%?ntr§{edéioynl¥lg gg%q%@%écrtlge mfge'q)af ‘Zl,’h’fSEDWzPS Lpélrl%ﬁ((i pn |g')s11102 cgh}l"?rhrun‘ljlmg A 3
3 H), 1.g3&limd, o1 3°96.16, 1@ cHMeBO1inODLIM 4853 ChinoruoesNiq Jeivee 2hgHlorb- ¥t drphN-

1H 2 50- -( z\z IHNMt (DVBO): 6 8.81
(S E%%@hyﬂﬁyr%&{&%}%gﬁ’pg 1 aT. 02 (q, J { %12 oH), 3. 9(1 (s,)SH),

175 ( qntel:ﬂfgdlaté 628 Q-tChlo]ro-57-10%10-Ié'—lﬁ')ethvlpvrimidin-4-amine

)Nl\/jl _ MeNH; /I\/I

Cl N~ Cl MeOH

1

2-chloro-5-iodo-N-methylpyrimidin-4-amine was prepared following the procedure of
Intermediate 5 but using 2,4-dichloro-5-iodopyrimidine. "H-NMR (DMSO): & 8.26 (s, 1H), 5.47
(s, 1H), 3.07 (d, J = 4.9, 3H).

10 Intermediate 7 2-Chloro-N-methyl-5-(trifluoromethy)pyrimidin-4-amine
N/\ICFs _HaNMe CF3
' MeOH
Cl)\N/ cl )\

To a cooled (-10 °C) solution of 2,4-dichloro-5-trifluoromethylpyrimidine (20 g, 0.089
mol) in methanol (100 mL) was added triethylamine (12.5 mL, 0.089 mol) and a 2 M solution of
methylamine in methanol (45 mL). The reaction was allowed to warm to room temperature and

15 stirred overnight. The reaction was then concentrated and re-dissolved in ethyl acetate. The
solution was washed with sat. NaHCOs, brine, dried over MgSQy, filtered and concentrated. The
crude product was purified by column chromatography (5-25% EtOAc in heptane) to give 2-
chloro-N-methyl-5-(trifluoromethyl)pyrimidin-4-amine (8.6 g, 45%). 'H-NMR (DMSO): § 8.37
(s, 1H), 7.90 (s, 1H), 2.90 (s, 3H).

20 Intermediate 8 2-chloro-4-(pvrrolidin- -y1)-5-(trifluoromethyl)pyrimidine

CF;
N™ ™ CF3 ’ )\/j:
)I\/I MeOH
Cl N Cl

2-Chloro-4-(pyrrolidin-1-yl)-5-(trifluoromethyl)pyrimidine was prepared according to the

procedure described for intermediate 7 using pyrrolidine.

25 Intermediate 9 2.5-Dichloro-4-(tetrahydro-2H-pyran-4-yloxy)pyrimidine




268. 1 49 5-Chl oro-N2-(1- ethyl-5-nethyl 1H pyrazol -4- yl)-N4-
met hyl pyrimdin e-2,4-diamne | 5z - -( z --iz -if \z 1HNMt (DMSO): 6
8. 21 (s, hwi,2012/066786s, 1H), 7.51 (s, 1H)6 6.94 (s, 1H), 4prOT(ER201dm6969d, 2H),
2.83 (d, J = 3.7, 3H), 2.15 (s, 3H), I°37 (t, J= 7.2, 3H). 267.1 50
N2- (1-ethyl -3- nmethyl-1H pyrazol-4-yl)- N4-nethyl-5- (trifluoronethyl
) pyri m di ne<i2, 4-soldtiadon @etPhibldrol4-bWdN 013N\ 3. B4 Mhihol) 2Nt (S (VP R)as a8dél 88
(s, 1H),d.8. O}Z)?(rs, é ,d.7.89 (8’1 1H)4, 56 94 (sT 1H%5, 4. OO.Pgtql, J= 7d(%3’ 2I—2|?,
2. 88 (qodymchygirgle Gy dispepiiop 0134 4.2 punqly e rgsuliinggpyuirggyas) addgyl o
5- Cnl orsoluNdn (1 2,4e¥-trichtoBepyetnnytine (436 mgr 22 ohmd}) ity THEN-O °(e fThy kybined diixture
e-2, 4- Il AMhdfallowedo warkn fo foom émb&fa‘[ure. To the reaction was then added water and the
5 product was extracted with a 1:1 EtOAc-Heptane mixture. The extract was then dried over
Na,S0,, filtered and concentrated. The crude product was purified by column chromatrography
(0-30% EtOAc in heptane) to give 2,5-dichloro-4-(tetrahydro-2H-pyran-4-yloxy)pyrimidine.
'H-NMR (CDCL): & 8.33(s, 1H), 5.42 (m, 1H), 4.09 — 3.90 (m, 2H), 3.65 (m, 2H), 2.19-1.99 (m,
2H), 1.87 (m, 2H).

10 Additional intermediates prepared using similar methods as described above are listed in
Table 1 below:

Table 1
N/\ICF::,
2-chloro-N-ethyl-5- I
10 . o . PN
(trifluoromethyl)pyrimidin-4-amine K
N CF;
| XX
. 2-chloro-N-(2,2-difluoroethyl)-5- cl” >N NH
(trifluoromethyl)pyrimidin-4-amine KrF
F
N CF;
2-chloro-N-((tetrahydro-2H-pyran-4- )L/I
. .. Cl N” 'NH
12 yl)methyl)-5-(trifluoromethyl)pyrimidin-4-
amine
0]
N Cl
| - r
13 2,5-dichloro-4-ethoxypyrimidine cl N oK
N CF
14 2-chloro-4-(2,2,2-trifluoroethoxy)-5- - )l\/NIO
(trifluoromethyl)pyrimidine k
CFs
N CF
| XX
> 2-chloro-4-(2,2-difluoroethoxy)-5- clI” >N o
(trifluoromethyl)pyrimidine %F
F




\z -ci -- z IHNMt (DVS0): 6 8.26 (s, 1H), 7.80 (s, 2H), 6.99 (s, 1H),
3.98 (q, 2H), 2.86 (s, 3H), 2.10 (s, 3H, 1.32 (t, 3H. 267.1 WO
2012/ 062'A88-206/d8¢7R5 EP2011/ 069696 52 5- ;}QI or o- N2- (1- i sopcompbe1lloeoscos
pyrazol -5-y1)- N4- nethylpyrimdin e-2 diamine CI N, \HNNNH I 2N N N

53 5-chl aro-N-(1- isopropyl-1H pyrazal-5-y1)-4- net hnxvnvri md in-2-amne
NCl , HNNO \ 54 5-chl oro-4- net hoxy- N- (3- net hyI @et hyl sul fonyl)
-1H pyrazol -4- |yl )pyrimdin-2- amne 5 o0- e (z \ HNI\/R(400|\/H2, DVSO)
6 9.44 (s,1H), |8.41 (s, 1H), 8.34 (s,1H), 4.01 (s el % 42 (s 3H), 2.32
(s, 3H).|160. 0028-dichloro-4-(2,2-difluoroethoxy)pyrimidine
F
NI Cl
)l\ “
17 2,5-dichloro-4-(oxetan-3-yloxy)pyrimidine ¢ N ;}
@)
N CFa
18 2-c‘:hloro-N-cyclopro‘py‘1-‘5- | o )l\N/ NH
(trifluoromethyl)pyrimidin-4-amine A
Intermediates 19 and 20 5-Methyl-1-(oxetan-3-yl)-1H-pyrazol-4-amine and 3-methyl-1-

(oxetan-3-y1)-1H-pyrazol-4-amine

O,N OZNZ’( H,N H,N

OoN /Z_\\ \ /Z_\\ \
/ N ! N /,N n ! N

N e N N

/ ,\N —_— N ’ +
N
s OO OO
O O O O
5 Step 1 5-Methyl-4-nitro-1-(oxetan-3-yl)-1H-pyrazole and 3-methyl-4-nitro-1-(oxetan-3-yl)-
1H-pyrazole

To a mixture of 3-methyl-4-nitro-pyrazole (0.80 g, 6.3 mmol), cesium carbonate (4.1 g,

12 mmol) in DMF (10 mL) was added 3-iodo-oxetane (3.47 g, 19 mmol). The mixture was

stirred at 100 °C for 3 h. The reaction was diluted with water and extracted with ethyl acetate

10 (3x). The combined extracts were washed with brine, dried over Na,SO,, filtered and

concentrated. The crude product was purified by column chromatrography (20-100% EtOAc-

heptane) to give a mixture of S-methyl-4-nitro-1-(oxetan-3-yl)-1H-pyrazole and 3-methyl-4-
nitro-1-(oxetan-3-yl)-1H-pyrazole (0.85 g, 74%).

Step 2 5-Methyl-1-(oxetan-3-y1)-1H-pyrazol-4-amine and 3-methyl-1-(oxetan-3-y1)-1H-

15 pyrazol-4-amine

To a solution of 5-methyl-4-nitro-1-(oxetan-3-yl)-1H-pyrazole and 3-methyl-4-nitro-1-
(oxetan-3-yl)-1H-pyrazole (0.137 g, 0.75 mmol) in ethanol (2 mL) was added Pd-C (10 wt%,

0.10 g). The mixture was stirred under a hydrogen atmosphere for 24 hours. The reaction was
filtered through Celite” and concentrated to give a mixture of 5-methyl-1-(oxetan-3-yl)-1H-

20 pyrazol-4-amine and 3-methyl-1-(oxetan-3-yl)-1H-pyrazol-4-amine (83 mg, 73%), which were

used together in the following Examples.



55 N2-(1l-ethyl-1Hpyrazol -3-y1l)- N4-nethyl-5- (trifluoronethyl
)pyrimdine-2,4- diamne 1 21/ (ZZ\ Z 56 5-chl oro-4- nethoxy-N(5-
nmet hyl - 1-wpherye2®6+ pyrazol -4- vyl )pyé'i m di n-2- am ne RCIr/BHdNG0696DE N 1| k
1HNMR(400MHz, DMBO) 69. 17(s, 1H), 8.57 (s, 1H), 8.25 (s, 1H), 7.73 (d, J =
7.9, 2H), 7.46 (t, J =7.9, 2H), 7.23 (t, J =7.4, 1H, 4.01 (s, 3H), 2.26
(s, 3H) . 31&dHitkbridRihterMUidfl 2449621633 1R/ a3GE pRIRAIE/869686 iR Table 2 below.
N2- (1-i sopropyl 1H pyrazol -3- yl1l)-N-nethyl 5- (trifluoronethyl
)pyri mdbke2 2, 4- diamne ( "z z, 1z \----------- oz 0.0025 58
N4- et hy| - N2- (5-nmethyl1l-1- (2,2,2- trifluoroet hyIA-N 1H pyr azol|- 4-
(trifluoromethyl )pyrimdine-2,4- diamne LLA (- u’-/ZJ_\ Z z-| 2 --Z

/N

N

1HNVR( 400MHz,
1-(2-methoxyethyl)-5-methyl-1H-pyrazol-4-

21 ) N
amine H
(@]

1-(2-methoxyethyl)-3-methyl-1H-pyrazol-4- .

22 ) N
amine H
@]

1-(4-Amino-5-methyl-1H-pyrazol-1-yl)-2- .

23 N
methylpropan-2-ol \ J

OH
HoN
/AR
4 1-(4-amino-3-methyl-1H-pyrazol-1-yl)-2- N N
methylpropan-2-ol %)
OH
H>N
5-Methyl-1-(tetrahydro-2H-pyran-4-yl)-1H- / ,\N
25 pyrazol-4-amine N
.
HoN
I\
2% 3-Methyl-1-(tetrahydro-2H-pyran-4-yl)-1H- N’
pyrazol-4-amine fj
@)
NH,
0
7 3-methyl-1-(2,2,2-trifluoroethyl)-1H-pyrazol- IEI—N

4-amine




DMSO 6 8.88 (s, 1H), 8.06 (s, 1H), 7.74 (s, 1H), 6.93 (s, 1H, 5.01 (q,
=9.2, 2H, 2.82 (s, 3H, 2.22 (s, 3H. 0.0036 59 N2-(1-(2, 2-
di met hyl -Wwo2e12di6@man- 5-y1) - 3- net hyl - 1Hpyr azol - 4-y1) - Nécoarbyi1/069696
(trifl uororrethyl Ypyrimdine-2,4- diarfifie u_ulj- \zi 0,, z z=(0
z-c----'-2 -- 387 60 5-chloro-4- nethoxy-N-(5- nmethyl-1-(4-
(met hyl sul fonyl)) phenyl) 1Hpyrazol -4- yl)pyrimdingd; amne NHN -----
IP o,s of N NO,ci 0.015 WO 2012/ 062783- 98- / EP2011/ 069696 61
N4- et hyl + N2- (1 pyrazol - 3-y 5- (trif met hyl
) pyri m di pe- 2, 4-5'18?"‘5%11 hﬁ‘?z rlﬁuRﬁqﬂhy}) fﬁ?ﬁlp ﬁﬁéﬂ i {I—N
4-amine 72
F
F F
29 3-methyl-1-(tetrahydrofuran-3-yl)-1H-pyrazol- \2\’\\1
4-amine N~ D
o
HoN
30 5-methyl-1-(tetrahydrofuran-3-yl)-1H-pyrazol- (\N(
4-amine N~ D
0
\(%
31 5-(4-amino-5-methyl-1H-pyrazol-1-yl)-1- N~N
methylpiperidin-2-one \g
@)
NH,
~ /
- 5-(4-amino-3-methyl-1H-pyrazol-1-yl)-1- N~N
methylpiperidin-2-one \g
@)
NH,
~ /
33 5-(4-amino-3-methyl-1H-pyrazol-1- N~N
yD)piperidin-2-one Hg
@)
NH,
\(%
34 5-(4-amino-5-methyl-1H-pyrazol-1- N~N
yD)piperidin-2-one Hg
0]

J



0.0046 62 5-chloro-N-(1,5- dinethyl -alyrazoI 4-y1)-4- (oxetan-3-

yl oxy)pyrimdin -2-amne 5 00 e (z- z=( _c--zz\ 11 \ zN 0.039 63
5- chl or o-weo(2B1286215f | uor oet hoxy) - N-(l,q‘iI di mat hyl - 1H  pyrareé11469696
yl)pyrimdin-2- amine N,ci F H NNo' ( 0.024 64 5-chloro-N-(1, 5-

di methyl-1H pyrazol-4-y1)-4- (2 2 2- trj fI unrmat hoxy) pyrimdin-2- anine /
NO' HNNO| 1F F N NF 0. 0586 65 5-chl oro-4- nethoxy- N-,\(I%- nmet hyl - 1-
(tetrahydro-2Hpyran-4-y1) - 1Hpyrazol -4- yl)pyrim|din-2- "amne § o- e (z
z=--( _ez z \ 1i " z Q 1HNVR(400MHz, DMVSO) 68. 82(S; )
35 1-(1-methoxy-2-methylpropan-2-yl)-5-methyl- N~N
1H-pyrazol-4-amine
0]
\
NH,
\(5
36 1-(2-methoxy-2-methylpropyl)-5-methyl-1H- N~N
pyrazol-4-amine
0]
\
NH,
~ /
37 1-(2-methoxypropyl)-5-methyl-1H-pyrazol-4- N~N
amine
0]
\
NH,
\(5
38 1-(1-methoxypropan-2-yl)-5-methyl-1H- N~N
pyrazol-4-amine \S
0]
\
NH,
39 3-methyl-1-(methylsulfonyl)- 1H-pyrazol-4- &
amine o NN
Ss
/ "0
NH,
. 7
1-(isopropylsulfonyl)-3-methyl-1H-pyrazol-4- /
40 ‘ o. N-N
amine s
_< Ne)
NH,
7
Al 1-(cyclopropylsulfonyl)-3-methyl-1H-pyrazol- \— l<l
4-amine O\\S'\
g °




8.14 (s, 1H), 7.57 (s, 1H), 4.41 - 4.26 (m 1H), 4.03 - 3.82 (m 5H), 3.47
(t, J =11.3, 2H), 2.20 (s, 3H, 2.01 (qd, J = 12.4, 4.5, 2H), 1.76 (dd, J=
12. 5, 2. wo02b#2/0621330029 WO 2012/ 06278;;, 99- PCT/ EP2011/ 09@69®266/069696
(4-(4-(5-chloro4- nethoxypyrind in-2- fam’ no) - 3- nethyl-1H pyrazol -

yl ) pi peridin-1- methylcyclopro nvl\mnthannnp Z--- (--.77"'12\ZX,,A0
1HNVR( 400MHz, DIVBO)68 82(S 1H) 8.14 (s, 1H), 7.58 (s, I-ﬂ2|'|) 4..36 (m 3H),
3.91 (s, |2H), 3.01 (s, 2H), 2. 21 (s, 3H, 1.87 (m 4H) .80 ((m 2H), 0.55
(m 2H).| 0.066 46 p§, -1 {7 pyrijm d—i- -ylam'no)-5-
met hyl - 1Hpyr azol (Iso%d'ci ﬁflgglr“fl é%ﬂylyllrf?%?&éér{rle%/ c% INeN 0 pyl )|met hanone
Z=-( \--Z2 72" | 32111‘162 Qze 1HN|\/R(400|\/HZ, DIVBO) 888(3 1H), [8.17 (s, 1H),
7.89 (s,|1H), 439-424 (m 4H), 2.96 (s, 2H) Q—<ZI,:1 (s, 3H, 2.01 (m
3H), 1.74 (m 3H, 1.24 (s 4H) 081 (t ] 511, PH, 0.54 ({m 2H).
0. 0089 68 4-(4-(5 chl oro- 4- rret hoxypyr| i d in- g-yl aminNm) - 3-
nmet hyl - 1Hpyrazol - 1- yl)benzonitrile NHN 7 NNN Iji N N/C| O 1l 1IHNVR(400MHz,
DMVBO) 69. 223( S 1H)l’-(cyclopropylsulfonyl)-S-methyl-lH-pyrazol- N l<l
4-amine O\\S’\
g °
NH,
~
44 1-(sec-butylsulfonyl)-5-methyl-1H-pyrazol-4- o. N-N
amine \;S‘\O
H>N
7]
45 1-(2,2-dimethyl-1,3-dioxan-5-yl)-5-methyl- N—N
1H-pyrazol-4-amine O/ </
Ao
NH,
\(5
46 5-methyl-1-((3-methyloxetan-3-yl)methyl)- N~N
1H-pyrazol-4-amine §>
@)
NH,
1-2-fluoroethyl)-5-methyl-1H-pyrazol-4 “)
47 -(‘- uoroethyl)-5-methyl-1H-pyrazol-4- Nt
amine S
F
H,N
%
48 1-isopropyl-5-methyl-1H-pyrazol-4-amine N-N

Intermediate 49 5-Chloro-1-methyl-1H-pyrazol-4-amine




8.71 (s, 1H), 8.27 (s, 1H), 7.98 - 7.86 (m 4H), 4.02 (s, 3H), 2.29 (s,
3H). 0.0024 69 5-chloro-4- nmethoxy-N-(3- nethyl-i-(3- nethylpyridin-
4-y1) - 1Hwpyowzeb?s4- yl)pyrimdin-2- apine -(Z1 Z-1( Z- eCTAEP2011/069696
1HNVR(400MHz, DMSO) 69. 25(s, 1H), 8.53 (s;” 1H), 8.46 (d, J = 5.4, 1H), 8.43
(s, 1H), 8.26 (s, 1H), 7.47 (d, J = 5.4, 1H), 4.01 (s, 3H), 2.45 (s, 3H),
2.29 (g0 . 0.055 WD 2012/0 83-100- PCT/ EP2011/ 069696 70
5-chloro- NI\ (cyclopropylgul f onpy1)-5-nethyl 1H pyrazol -4- y1)-4-
met hoxypyriaigd' i n- 2-ami ne - z icl<=gN 334.0 0.015 5-chl oro- N-( 1-
1HNVR( 400MHz \ (cycl opropylsulf | DVBO 6 9.44 (s, 1H), onyl)-3
- met hyl - 8.39 (s, 1H), 8.34 (s, 1H),
To a suspension of 5-chloro-1-methyl-1H-pyrazole-4-carboxylic acid (1.0 g, 6.2 mmol)
in toluene (15 mL) was added triethylamine (1.7 mL, 12 mmol) and diphenylphosphonic azide (2
mL, 9.3 mmol). The resulting solution was stirred at room temperature for 30 minutes before
5 heating at 95 °C for 1 h. After cooling to room temperature, the reaction was diluted with water
and extracted with ethyl acetate (3x). The combined extracts were washed with brine, dried over
NaySOq, filtered and concentrated to give a yellow syrup. The crude product was purified by
column chromatography (0-50% EtOAc in heptane) to give S-chloro-1-methyl-1H-pyrazol-4-

amine. "H-NMR (CDCl;): 8 7.90 (s, 1H), 3.88 (s, 2H), 1.55 (s, 3H).

10 Intermediates 50 and 51 (S)-3-methyl-1-(1-(oxetan-3-y)pyrrolidin-3-yI)-1H-pyrazol-4-amine

and (S)-5-methyl-1-(1-(oxetan-3-y)pyrrolidin-3-yl)- 1H-pyrazol-4-amine

, ON

D N (CF5CO0H +
EtzN 4
BMs ooc 1h O D T ohch O O
Boc

No2 02

N02 02 HNHZ H2N
/i
O
D N, ‘2/\" pac,H, N
N th
O 2
Q

- . . +
+ 40°C,10h O
0 .

0]

T

N~
o

B4

Step 1: (R)-tert-butyl 3-(methylsulfonyloxy)pyrrolidine-1-carboxvlate

(R)-tert-butyl 3-hydroxypyrrolidine-1-carboxylate (5.0 g, 26.7 mmol) and Et;N (8.0 g,
15 80.2 mmol) were dissolved in dichloromethane (50 mL). The mixture was stirred at 0°C for 30
minutes, then methanesulfonyl chloride (4.5 g, 40.1 mmol) was added dropwise. It was stirred at
room temperature for 2 h and concentrated under reduced pressure. DCM (50 mL) and water (50
mL) were added. The organic phase was washed with saturated NaHCO5 (30 mL) and H,O (2 x

30 mL), and concentrated to afford the title compound as oil (6 g, 100%).

20 Step 2: (S)-tert-butyl 3-(3-methyl-4-nitro-1H-pyrazol-1-yD)pyrrolidine-1-carboxylate and (S)-
tert-butyl 3-(5-methyl-4-nitro-1H-pyrazol-1-yDpyrrolidine-1-carboxvlate

A microwave vial equipped with a magnetic stirrer was charged with (R)-tert-butyl 3-

(methylsulfonyloxy)pyrrolidine-1-carboxylate (6.0 g, 22.5 mmol), 5-methyl-4-nitro-1H-pyrazole



71 1H pyrazol -4- c 4.01(s,3H), 3.10 - 2.95 0.020 (m 1H), 2.31 (s,
3H, 1.17 met hoxypyrimd in-2-am ne (m 4H). 2- (4-(5-chl oro-
4- 1 HNVB(24 DDieb i3 met hoxypyrim d 6. DVBO) 68. 98( s, 1IHCT/EP2011/069696

(2 g, 15.1 mmol), K,CO;3 (6.2g, 45.3 mmol) and DMF (50 mL). The reaction mixture was heated
at 100 °C for 1 h under microwave irradiation. It was then filtered to get rid of K,CO; and the
filtrate was concentrated. The residue was purified by silica gel chromatography eluting with

petroleum ether/ethyl acetate (2: 1) to afford the mixture of the two title compounds as brown oil
5 (5g, 100%). m/z (ES+APCI)": [M+H]+ 241.

Alternatively, (S)-tert-butyl 3-(3-methyl-4-nitro-1H-pyrazol-1-yl)pyrrolidine-1-
carboxylate (049-3) and (S)-tert-butyl 3-(5-methyl-4-nitro-1H-pyrazol-1-yl)pyrrolidine-1-
carboxylate or related analogs, such as tert-butyl 3-fluoro-4-(3-methyl-4-nitro-1H-pyrazol-1-
yl)piperidine-1-carboxylate, can be prepared by the following procedure: To a solution of 5-

10 methyl-4-nitro-1H-pyrazole (0.99 g, 7.8 mmol), tert-butyl 3-fluoro-4-hydroxypiperidine-1-
carboxylate (1.7 g, 7.8 mmol) and triphenylphosphine (2.3 g, 8.5 mmol) in THF (8 mL) was
added diisopropyl azodicarboxylate (2 g, 9.3 mmol). The reaction was stirred at room
temperature for 2 hours before being diluted with water and extracted with EtOAc (4x). The
organic extracts were washed with brine, dried over sodium sulfate, filtered and concentrated.

15 The crude product was purified by chromatography to give tert-butyl 3-fluoro-4-(3-methyl-4-
nitro-1H-pyrazol-1-yl)piperidine-1-carboxylate (2.25 g, 88%).

Step  3:  (S)-3-methyl-4-nitro-1-(pyrrolidin-3-y1)-1H-pyrazole and  (S)-5-methyl-4-nitro-1-

(pyrrolidin-3-y1)-1H-pyrazole

The mixture of (S)-tert-butyl 3-(3-methyl-4-nitro-1H-pyrazol-1-yl)pyrrolidine-1-
20 carboxylate and (S)-tert-butyl 3-(5-methyl-4-nitro-1H-pyrazol-1-yl)pyrrolidine-1-carboxylate (5
g, 16.9 mmol) was dissolved in dichloromethane (40 mL). CF;COOH (10 mL) was added and
the mixture was stirred at room temperature for overnight. The solvent was removed under
reduced pressure to afford the mixture of the two title compounds as brown oil (4.0 g, 100%).

m/z (ES+APCI)": [M+H]+ 197.

25  Step 4: (S)-3-methyl-4-nitro-1-(1-(oxetan-3-yDpyrrolidin-3-yl)-1H-pyrazole and (S)-5-methyl-4-
nitro-1-(1-(oxetan-3-yDpyrrolidin-3-y1)-1H-pyrazole

To the mixture of (S)-3-methyl-4-nitro-1-(pyrrolidin-3-yl)-1H-pyrazole and (S)-5-
methyl-4-nitro-1-(pyrrolidin-3-yl)-1H-pyrazole (4 g, 20.4 mmol), oxetan-3-one (4.4 g, 612
mmol), and ZnCl, (8.3 g, 61.2 mmol) in MeOH (50 mL) was added NaBH, (3.8 g, 61.2 mmol).

30 The mixture was stirred at 50°C for 5 h. Then the solvent was removed in vacuum.
Dichloromethane (100 mL) was added and the mixture was washed with water (2 x 50 mL). It
was then concentrated in vacuo and purified by silica gel chromatography eluting with
dichloromethane/methanol (25/ 1) to afford the mixture of the two title compounds as yellow oil
(3.8 g, 75%). m/z (ES+APCI)": [M+H]+ 253.

35  Step 5: (S)-3-methyl-1-(1-(oxetan-3-y)pyrrolidin-3-yl)-1H-pyrazol-4-amineand (S)-5-methyl-1-
(1-(oxetan-3-yDpyrrolidin-3-y1)-1H-pyrazol-4-amine




in-2-ylamno)-5- - d 7.69 (s, 1H, 7.06 (s, 1H), 72 0. 016

nmet hyl - 1H 3.91 (s, 3H), 2.40 (s, 3H), pyrazol -1-y1) - 2-
met hyl pr owenere/dek1ss| e 1.95 (s, 6H). 2- (4- (5-chl or eeTEPOO11/069686 -/ 7 \
a--zz \ 1z 0 . z7( 4-  1HNVR( 4001z,

To the mixture of (S)-3-methyl-4-nitro-1-(1-(oxetan-3-yl)pyrrolidin-3-yl)-1H-pyrazole
and (S)-5-methyl-4-nitro-1-(1-(oxetan-3-yl)pyrrolidin-3-yl)-1H-pyrazole (500 mg, 1.98 mmol),
and Zn (506 mg, 7.94 mmol) in methanol (20 mL) was added THF (20 mL) and NH4CI (841 mg,
15.9 mmol). The mixture was stirred at 50°C for 2 h. It was then concentrated and purified by

5 reverse-phase prep-HPLC to afford the mixture of the two title compounds as yellow solid (200
mg, 45%). m/z (ES+APCI)": [M+H]+ 223.

Additional intermediates made using the above procedure are shown in Table 3 below.

Table 3
NH,
5-methyl-1-(1-(2,2,2- g _\N
52 trifluoroethyl)piperidin-4-yl)-1H-pyrazol-
4-amine N\’;F
F
NH,
N
3-methyl-1-(1-(2,2,2- ,{I_N
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—ami F
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F
NH,
-
54 3-methyl-1-(1-(oxetan-3-yl)piperidin-4- N=N
yl)-1H-pyrazol-4-amine (j
N
i
NH,
~O)
5 5-methyl-1-(1-(oxetan-3-yl)piperidin-4- N=N
yl)-1H-pyrazol-4-amine (j
N
@)
NH,
5-methyl- %
56 1-(1-methylpiperidin-4-yl)- 1H-pyrazol-4- NN
amine (j
/N




met hoxypyrimd DWMSO) 69. 11(s, 1H),
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pyr azol - Iwpkpr2de2188t hyl propanen itrile
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57

3-methyl-1-(1-methylpiperidin-4-yl)-1H-

pyrazol-4-amine

8.14 (s, 1H),
3H), 2.18 (s, 3H),
(s, 7H). pcrAPbé10NEI6ds
NH,
@
N~N

58

1-(4-(4-amino-3-methyl-1H-pyrazol-1-
yD)piperidin-1-yl)ethanone

59

1-(4-(4-amino-5-methyl-1H-pyrazol-1-
yD)piperidin-1-yl)ethanone

60

(4-(4-amino-5-methyl-1H-pyrazol-1-
yD)piperidin-1-yl)(cyclopropyl)methanone

61

(4-(4-amino-3-methyl-1H-pyrazol-1-
yD)piperidin-1-yl)(cyclopropyl)methanone

62

(4-(4-amino-3-methyl-1H-pyrazol-1-

yDpiperidin-1-yl)(1-
methylcyclopropyl)methanone

7.

07
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NH,
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63 3-methyl-1-(1-methylpiperidin-4-yl)-1H- N—=N
pyrazol-4-amine @
N
\
NH,
-
64 1-(3-fluoro-1-methylpiperidin-4-yl)-3- N-N F
methyl-1H-pyrazol-4-amine Cg
N
\
NH,
-
65 1-(1-ethyl-3-fluoropiperidin-4-yl)-3- N-N F
methyl-1H-pyrazol-4-amine CS
N
\—
NH,
o 3-methyl-1-(1-methylpyrrolidin-3-yl)-H- \(\R
N_
pyrazol-4-amine C
Intermediates 67 and 68 3-Methyl-1-(4-(methylsulfonyl)phenyl)-4-nitro-1H-pyrazole

compound with 5-methyl-1-(4-(methylsulfonyl)phenyl)-4-nitro-1H-pyrazole

MeO,S

MeO,S

NH
o
N
+

NO
NO /4 2
N
kY

MeO,S

NH
N‘// 2
N

MeO,S

5 Step 1:. 3-Methyl-1-(4-(methylsulfony)phenyl)-4-nitro- 1H-pyrazole compound and 5-methyl-1-

(4-(methylsulfonyl)phenyl)-4-nitro- 1H-pyrazole




WO 2012/ 062783- 101- PCT/ EP2011/ 069696 amine 1.98 - 1.77 (m 4H), 1.34 (t,
J=7.1, 3H). 75 (5-Chl oro-4- nethoxy- pyrimdin-2-yl)- [144- methane

sul fonyl wphemyb)#3- net hyl - 1H pyrazol3 4-y1]- am ne NCPCT/EA20111068¢06 r1 N- N
o, I1lP s * o 0.0022 76 (5-Chloro-4%0met hoxypyri mi din-2-y1)-
(3-nethyl-1- phenyl - 1Hpyrazol -4-y1)- amine a HN NN IP  0.0023 77

(4- Met hoxy- 5- trlAlu@itqmetmI}-nﬁwnmrﬂﬂrmzf hzolé3 (et Byl 17 - nphsiny hndl H4-
pyrazol - >F NF.

i et sty dford o borpierisid gl \2#1‘3%‘852"%}’?? t>§cﬂ@&emn°?w5rawe@ﬁl 350

pyr azolmmely 2hd pandine (5 jg<E&B mmol) in DMF was stirred at 95 °C under an oxygen atmosphere

for 7 hours. The reaction was diluted with water, extracted with EtOAc (3x). The combined

5 extracts were washed with brine, dried over sodium sulfate, filtered and concentrated. The crude

product was purified by flash chromatography to give a mixture of 3-methyl-1-(4-

(methylsulfonyl)phenyl)-4-nitro-1H-pyrazole compound and 5-methyl-1-(4-
(methylsulfonyl)phenyl)-4-nitro-1H-pyrazole (1.3 g, 28%).

Step 2: 3-Methyl-1-(4-(methylsulfonyl)phenyl)-4-nitro-1H-pyrazole compound with 5-methyl-

10  1-(4-(methylsulfonyl)phenyl)-4-nitro-1H-pyrazole

A suspension of 3-methyl-1-(4-(methylsulfonyl)phenyl)-4-nitro-1H-pyrazole
compound and 5-methyl-1-(4-(methylsulfonyl)phenyl)-4-nitro-1H-pyrazole (0.57 g, 2.0 mmol)
and palladium on carbon (10 wt%, 0.2 g) in ethanol was stirred under a hydrogen atmosphere at
55 °C for 18 hours. The reaction mixture was filtered through celite and concentrated to give the

15 title compounds as a mixture of regioisomers (446 mg, 87%).

Additional intermediates made using the above procedure are shown in Table 4

below

Table 4

N/

o
o~ NH
70 5-methyl-1-phenyl-1H-pyrazol-4-amine @
o~~~ NH
N\/I
N

- 1-(4-chlorophenyl)-5-methyl-1H-pyrazol-
4-amine Q

69 3-methyl-1-phenyl-1H-pyrazol-4-amine

1-(4-chlorophenyl)-3-methyl-1H-pyrazol-

NH
s
N
72 ]
4-amine
Cl
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- et hyl - 1Hpyr azol - 4-y1) - am ne | or o- 4- met hoxy- pyrimdin-2-yl)-
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C
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N
76 .
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C
N
-7 4-(4-amino-3-methyl-1H-pyrazol-1-yl)-
N,N-dimethylbenzamide
0]
-8 4-(4-amino-5-methyl-1H-pyrazol-1-yl)-
N,N-dimethylbenzamide
0]
0 1-(3,5-difluorophenyl)-5-methyl-1H-
pyrazol-4-amine FQ
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razol-4-amine -
Py »
N
7~ NH:
N /
o 5-methyl-1-(2-methylpyridin-4-yl)-1H- N
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Intermediate 85: 5-Chloro-1-(tetrahydro-2H-pyran-4-y1)-1H-pyrazol-4-amine

NO NO NH
N‘éj/ 2 N&I 2 72 ] 2
N N — > N

_—

o e A

Step 1: 5-Chloro-4-nitro-1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazole

Z

5 To a solution of 4-nitro-1-tetrahydropyran-4-yl-pyrazole (1.32 g; 6.69 mmol) in
THF (15 mL) was added dropwise LHMDS (1 mol/L) in THF ( 2.0 equiv.; 13.4 mmol) at -78°C.
The reaction was stirred at -78°C for 30 minutes before the addition of hexachloroethane (2.4 g,
10 mmol) in THF (5 mL). The reaction was stirred at -78°C before warming to room
temperature. The reaction was diluted with sat. NaCl and extracted with EtOAc (3x). The

10 combined extracts were washed with brine, dried over sodium sulfate, filtered and concentrated.



N, HNN ~o | , . eyl am no) - 5- 82 net hyl - pyrazol 1-y1] - N, Ndi net hyl -

NNdi N.... 0.63 benzam de / WO 2012/ 062783-103- PCT/ EP2011/ 069696
83 4-[ 4- (WoGhixses34- net hoxy- pyrim di §§ 2- yl am no)-5- wetrmpbopyswaol -
benzonitrile Nci HNNO ----ell NN ip N°°7 0.0090 84

N2- (5- Met hoxyl- et hyl - 1H pyrazol -4-y1)- NA-nethyl-5- trifluoronethyl -
pyri m dihgerddedproth@WaRubifibd By FasichrotddNrhphy to give 5-chloro-4-nitro-1-(tetrahydro-
2H-pyran-4-yl)-1H-pyrazole (0.98 g, 63%).

Step 2: 5-Chloro-1-(tetrahydro-2H-pyran-4-yD)-1H-pyrazol-4-amine

To a solution of 5-chloro-4-nitro-1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazole (0.4

5 g, 2 mmol) in ethanol (10 mL) was added ammonium chloride (0.3 g, 5 mmol) and iron (0.3 g).
The reaction was stirred at 90 °C for 30 minutes before filtered through Celite® and concentrated.
The residue was titurated in EtOAc and filtered. The filtrated was concentrated to give the title

compound (0.34 g, quant.)

Additional intermediates made using the above procedure are shown in Table 5

10 below.
Table 5
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Intermediates 96: 3-Cyclopropyl-4-nitro-1H-pyrazole
| N H H
>si N’ N N

N H,SO, | N
HNO;,, 0°C

L

\
Y

Step 1: 3-cyclopropyl-1H-pyrazole

5 Ethynylcyclopropane (660 mg, 10 mmol) mixed with (diazomethyl)trimethylsilane (5 mL,
2M in hexane) in a 30 mL microwave tube was microwaved at 135 °C for 1 h. Then this reaction
was concentrated in vacuo to give a light yellow oil product (1.02 g, 94%). This product was

pure enough to be used to the next step reaction without further purification. MS: [M+H]™ 109.

Step 2: 3-Cyclopropyl-4-nitro-1H-pyrazole

10 To a cooling (0 °C) solution of 3-cyclopropyl-1H-pyrazole (1.5 g, 13.89mmol) in
concentrated H,SO4 (20 mL, 98%) was added concentrated HNO3 (20 mL, 65%) over 2 min.
The reaction mixture was stirred over 1 hr at this temperature. It was then diluted with ice-water
and extracted with EA (30 mL X 4). The organic phase was combined and washed with saturated
sodium bicarbonate (50 mL). It was dried over Na,SO, and concentrated in vacuo to give a crude

15 product (1.5 g, 70%). This crude product was pure enough to be delivered or used to the next
step reaction. MS: [M+H]™ 154. 'H NMR (500 MHz, CDCI3) & 0.97 (m, 2H), 1.22(m, 2H),
2.66 (m, 1H), 8.20(s, 1H), 8.38 (s, 1H).

Intermediates made using the above procedure are shown in Table 6 below

Table 6
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To a microwave tube was added 2-chloro-N-methyl-5-(trifluoromethyl)pyrimidin-4-
5 amine (112 mg, 0.53 mmol), l-isopropyl-1H-pyrazol-4-amine (55 mg, 0.44 mmol), cesium
carbonate (0.287 g, 0.88 mmol), XPhos (21 mg, 0.044 mmol), Pd,(dba); (20 mg, 0.02 mmol) and
dioxane (2.5 mL). The tube was sealed and the reaction was irradiated in the microwave at 140
°C for 30 minutes. The reaction mixture was then filtered and concentrated. The crude product
was purified by reverse phase HPLC to give N’~(1-isopropyl-1H-pyrazol-4-yl)-N*-methyl-5-
10 (trifluoromethyl)pyrimidine-2,4-diamine (22 mg, 16%). LCMS (Method A): [MH'] = 301.1 at
3.2 min. '"H-NMR (DMSO): § 9.43 (m, 2H), 8.08 (s, 1H), 7.89 (s, 1H), 7.54 (s, 1H), 6.96 (m, 2H),

4.43 (m, 1H), 2.92 (d, /=8.0, 3H), 1.39 (d, /= 6.6, 6H).

Compounds made using the above procedure are shown in Table 7 below, together with
low resolution mass spectrometry (M+H), proton NMR, and LRRK2 K; (micromolar) data for

15  selected compounds determined from the assay described below.

Table 7

Name Structure 'H NMR M+H™ | K|




56
H),

0

N
H),
H,

013

NF1 HNNNH I N\ NNOL F\-(--F F 438.2 0.046 93 5-br onp- N4-
met hyl - N2- (5- nmethyl-1-(1- (2,2,2- trifluoroethyppip
eri di n- 4-wob)eidsyrsazol - 4- yl ) pyri m di ne2, 4-di am ne NBr pcCiHrdH1l0690d9d NN
r 01l \----(--F F 1H NVR (400 MHz, DVBOP®® 8.22 (s, 1H), 784(s 1H), 7.
(5,1,676((1,.]:46 1H), 412 - 4. 00 (m 1H) 3 q_J =10 2
2H), 3100 (d, J = 11.9, |2 2.82 (d, J = 4.5, 3H)), 256 (d, J=11.9, 2
2.01 (gd, JN=(2:3, 3.7, L 75 (d, USENVIY M. 5 g)gmm 94
5- br onb- N44 dnmthmll-ﬂxlz ( 3(1- 25 br nyppi p
eridina-yl)- 1H(ﬁ"\JRa ;F ) pylri mi dine éﬁz} ﬁoén(:s ReLEA TR \ N
F\-(-1-F FPYFY 400 gmasgsslﬁg 6DH)(s, ZHRSB ¢¥| J = 13.2, 2
6.80 (d2 J|N'4nghyldH), 4. 5 - 3.93 (m éH)3 32%% @dgH)JZ PO3B) 10.3, 5
2.98 (4 J|7:k2 (d, 3 = 48 3y T80 (m sk). o
VO 201/ 0629§§- 3%81%@/ Emn/ 069696 | (s, 3H).

)pyrimidine-2,4-

diamine

N*-methyl-N2- oF, 'H-NMR (DMSO): & 9.53

(1-(2- )NjI (s, 1H), 8.08 (s, 1H), 7.88

morpholinoethyl | HN SN ’TIH (s, 1H), 7.55 (s, 1H), 7.04

_1H- 4 , 1H), 4.17 (t, J = 6.0,

3 )-1H-pyrazol-4 & (s ) ( 3791 lools
y1)-5- N—-N 2H), 3.61-3.49 (m, 4H), ' '
(trifluoromethyl b\N,} 2.96 (s, 3H), 2.67 (t, J =
pyrimidine-2,4- CJd |64 2239630,
diamine
N*-methyl-N2- o 'H-NMR (DMSO): & 9.53
(1-methyl-1H- )N\ﬁ * | (s 1H), 8.08 (s, 1H), 7.81

, | pyrazol-d-y-s- | SN NH s, 1H), 753 (s, 1), 706 | |
(riftuoromethyl | A (s, 1H), 3.79 (s, 3H), 2.05 | 2730 | 0
)pyrimidine-2,4- N—N\ (s, 3H).
diamine
5-chloro-N-(1- N 'H-NMR (DMSO): & 9.00
ISOprOpyl-lH- HN)\\/NINH (Sa lH)7 75 (Sa 2H)7 747 (Sa
pyrazol-4-yl)- | 1H), 7.06 (s, 1H), 4.47-

S ﬁ 432 (m, 1H), 2.91 (s, 3H), | 2670
methylpyrimidin N_N>/ 1.38 (d, /= 6.6, 6H).
e-2,4-diamine
N*-methyl-N* 'H-NMR (DMSO): § 9.40
(1-methyl-1H- NTCH (s, 1H), 8.14 (s, 1H), 7.32

.| pyrazol 1) NS | (6 TH), 713 (s, TH), 6.23 o oore
(trifluoromethyl | _ A\ || (s, 1H), 3.66 (s, 3H), 2.84 | <777 | 7
)pyrimidine-2,4- N= (d, /=3.3,3H).
diamine




2

NVR

95 5-brono- N4- nethyl -N2-(3- nethyl-1-(2,2,2- trifluoroethyl)-
1H pyrazol -4- yl)pyrimdine2,4-diamne NBr Kk HNNNH I N\ N-NF \ 1H NMR (400
VHz, DNB@)JO&O&/%&S(;S, 1H), 7.98 (s, 1 5 7.91 (s, 1H), @C®aPea,1/089696 4. 4,
1H), 496(q, J=9.2, 2H), 2.87 (d, J%t 4.6, 3H), 2.15 (s, 3H. 0.001
( F 5- br omm- NA- met hyl - N2- (5- pethyl-i-(2 2 2- trifluoroethyl)-
1H pyrazol 4- yl)pyrimdine2, 4-di am ne NLBr 5{N{§|H N\ N-NF \ 1H
(400 MHz, DNS@)ethyleN3s (s 1 86 (5 P¥8Os0 468 | 6.80((d, J
61. gblilﬁ,(agﬁ%eg@_ég{__ ) % 2.°81 B@F] 1#H)=840%s, BH),.7.%3 2O (s, |3H).
(oxet an-3- y RY24¢dnd Aol - 'EN nﬁ”f tfoﬁ%‘?m?%l()s TR 730
bopyr i di DeriBudromety 11 NF HN) &N H(SN §1\H)J(\l-3 mﬁ) m)gﬁga(ﬁizm%é)o
. r ‘ S, S S, , .
(br s, |1H) )P?/rgaiﬂme zb‘? S/ 1H) 7. 09* (b gssz Wik, 6.951- (bt s 1. 5.4
(p, J £ 7.0diaithe 4 92-l4.85 (m 4H), 3|68-3.30 (m 2H), 2.21 (s, |3H), 1
t, F 7.0, oH). ~and 1- denote rotanmerticCc eaKs.
(t, J &7 . I —1-—d 'C peaks.]
N*-(1,3- - 'H-NMR (DMSO): § 8.86
dimethyl-1H- )NjI * | (s, 1H), 8.07 (s, 1H), 7.79
pﬁraz"l""yl)' HN” N7 NH (s, 1H), 6.94 (s, 1H), 3.72
8| N'methyl-S- N | (s, 3H), 2.88 (s, 3H), 2.10 | 2870
(trifluoromethyl N—N (s, 3H)
)pyrimidine-2,4- | /
diamine
5-Chloro-N- 'H-NMR (DMSO): & 8.78
(1,5-dimethyl- cl
N7 (s, 1H), 8.15 (s, 1H), 7.44
IH-pyrazol-4- )\:I (s, 1H), 5.20 (s, 1H), 3.85
o |4 N 21, 3.69 (s, 3H), 347 | 3041 | 0.039
(tetrahydro-2H- @& fj (m, 2H), 2.15 (s, 3H), 1.98
pyran-4- N 0~ | (s, 2H), 1.66 (m, 2H).
yloxy)pyrimidin
-2-amine
4
N'-methyl-5- o | 'HNMR (DMSO): & 839
(trlf;luoromethyl )NjI > | (m, 1H), 7.99 (s, 1H), 6.79
NA(L,3,5- HNT SN ONH | (s, TH), 3.62 (s, 3H), 2.78
10 mmethly:m' W | (m, 3H), 2.03 (s, 3H), 194 | 3011 | 0.096
pyrazol-a- N—N (S, 3H)
yl)pyrimidine- /
2,4-diamine
'H-NMR (DMSO): & 9.49
3-Chloro-N-(1- (Ol | (s TH), 823 (s, 1H), 780
isopropyl-1H- )\\/I (s, 1H), 7.47 (s, 1H), 531
pyrazol-4-yl)-4- HN™ "N™ 7O | (1 1H), 4.45 (m, 1H), 3.88
11 | (tetrahydro-2H- @& (m, 2H), 3.53 (m, 2H), 2.06 338.1 |0.033
pyran-4- N-N o | (m, 2H), 1.70 (m, 2H), 1.40
yloxy)pyrimidin (d, 6H)
-2-amine ’




343 0.0016 98 5-chl oro-N4-

et hyl

-N2- (3- net hyl -

(oxetan-3-yl)-1H

pyrazol -4- yl)pyrimdine- 2,4-diamne Nci HNNN H\ N NN bo 1H NWR (400
MHz, DVBQvo@oB/oéd7sgbr s, 1H), 8.01 (s %H) 7.87 (s, 1HpCTEPI®1/69694H) ,
5.46 (t, J = 7.0, 1H), 4.89 (dt, J = 23%1, 6.7, 4H), 3.44 (p, J = 6.7, 2H),
2.20 (s,_3H), 1.18 (t,_J = 7_1,_ 3H) 31900031 WO
2012/ 062783-.107- PCT/ EP2011/ 069696 99 5% bronpo- Nd- net hyl - N2t (1- net hyl - 1]H
pyr azol - 5- | yiGgieri di ne- 2 4-di_am ne \HSME2(fMSO)\ 58.84 |z Z-CZl i \ [1H
b (ot e Scamms 0 [0 [0 88 iy D o 193,04
2,55 (d10) yélzwez(o%m. o Wor g o aol 6 S 39288, BHRCE 190;0 | 0,001
2- met hyl - -y—4mathyl -Mthylam i f ronet hyl) pyrim din-2-
yl ami no) - 1H; Slgp‘%é&%ﬁ A )hl_}\,propan- 2- ol {r@?ﬁﬁf(gdzs(%ﬁg .1 1H NWR (400 Mz,
CoC13) [6 81 087 B T 78\(br s, 1H)| 6.69 (br s. 1H), 5|15 (s| 1M), 4. 49
(s, 1 3| g72@gline H) 98 (d, J = 3H), 2.21 (s, 3H)| 1.18|(s, 6H).
345 0. 0085|101 5-chl oror Nd- net hyl - N2- 3 met hyl - i (rret hyl sl fonyl) -
1H pyr azol 1 2=y pyri midi ne2, 4- di ani ne HWMRz@)Msoz % &8%|'cn 1H NMR (]400
e OIS0 | SBLS 1, 8.5 G, s Bty 7ugt (5 17 S
: : N
N4- et hyl - \lﬁyraf%liﬂéh L 1- /Q\net ul f Jfﬁyﬂﬁ) i ;i)%r 133l y1) -
: , i . N A
(trifluoromepmdlifiinyr i m &ine-12, 4 \ji}am (€ 4H), 2.17 (s, 3H), 187 | 3571 | 010
yD)-5- N (s, 4H).
(trifluoromethyl N—N\
)pyrimidin-2-
amine
N2-(1-ethyl-5- 'H-NMR (DMSO): & 8.90
methyl-1H- N4ICF3 (s, 1H), 8.05 (s, 1H), 7.67
vl s, 1H), 6.95 (s, 1H), 4.01
p}j‘razol 4-yl) HN)\\N NH ( ) ( )
14 | N*-methyl-5- \ | (m, 2H), 2.82 (s, 3H), 2.19 | 301.1 | 0.024
(trifluoromethyl IEI—N (s, 3H), 1.27 (t, J = 72,
)pyrimidine-2,4- | — 3H).
diamine
>-Chloro-N- N 'H-NMR (DMSO): § 8.87
(1,3-dimethyl- N )\\/NIO (s, 1H), 8.17 (s, 1H), 7.77
5 | [H-pyrazol-4- | (s, 1H), 3.95 (s, 3H), 3.72 | 254.0 | 0.0144
yb)-4- 7 (s, 3H), 2.09 (s, 3H).
methoxypyrimid /N—N
in-2-amine
N*-methyl-N*- 1
(3-methyl-1- N4ICF3 H-NMR (DMSO): & 8.97
(oxetan-3-yl)- NSy | (& TH) 8.08 (m, 2H), 6.96
1H-pyrazol-4- | (s, 1H), 5.44 (m, 1H), 4.85
16 @ 4H), 2.89 (d, J = 4.4, | 2%
yl)-5- Nt (m, 4H), 2.89 (d, 4,
(trifluoromethyl d 3H), 2.18 (s, 3H).
)pyrimidine-2,4- | O
diamine




Ll S/ (zz.l .(.0QI LHNVR (400 Miz, DVBO) 6 9.35 (s, 1H), 8.47 (s,
1H), 8.20 (s, 1H), 7.17 (s, 1H), 3 41 (s, 3H), 2.93 (d, J = 4.4, 3H), 2.32
(s, 3H). w0.20028278863 N4- et hyl - g;t hyl - 1H- pyrazoh>c4fm1()11569696
(trlfluororrethyl) pyrlmdlne24 / (Z Z 2 1H NWR (400 WMHz, DMSO)
6 12.20 (d._ J 0, 1H), 8 81 (s, 1 ,806(:, 1H) . 7.79 (d, J = 67.1,
1H), 6]90 I—%} 090 WD 2012/ 067783 108 PCT/ EP2011/ 069696 | di ani|ne
2.86 (s, 34}“2(% %’f?é 104 5 br MyI-NZ (3- | met hyl|- 1-
(oxet an- 3- /iln)ethw-lﬂpyraz -4- y ﬂM@D SEN AS8Br HNI NN\ H \| N
QI_I—DN, bg ég gyra ‘ﬂﬁzpy‘éﬂ_‘zzw-gwg% N814 H Héllfs")(ﬂ & @ﬁ%(ﬁﬂ iH)7 ZH;M gs44
(p, J £18. 7N dthyl-20 (8 , j 6.98. (S’si-BD -’3%% B0DO14 105
N2- ( 1- | (di 1TQHE[1? IE%J é Y yI oysr,aﬂgmg@ggl;m\m met hyl -
(trifluoronethyl) pyri ldlnﬁlﬂ4 dlamneFFNIF, HNNNH | , F-(N-N F |1H
NMVR (400 MARYrDNSop-264-9. 04 (s 1H), 8.09 (s, 1H), 7.98 (s, |1H), 7.71 (t, J
= 58. 1] 1H) diaduid (s, 1H), 2.84 (s, 3H), 2.34 (s, 3H. 0.D055 106
5-Chloro-4- (P~ | 'H-NMR (DMSO): § 8.97
methoxy-N-(3- n )\\/NIO (s, 1H), 8.19 (s, 1H), 7.98
methyl-1- &/ | (s, 1H), 5.46 (s, 1H), 4.85
18 | (oxetan-3-yl)- 2N (s, 4H), 3.96 (s, 3H), 2,18 | 2960 | 0.022
1H-pyrazol-4- N-N (s, 3H)
yl)pyrimidin-2- Od ’
amine
5-Chloro-4-
methoxy-N-(1- NéICI 'H-NMR (DMSO): & 8.81
- NN (s, 1H), 8.13 (s, 1H), 7.53
0 methoxyethyl)- %Y I (s, 1H), 4.14 (t, J = 5.4, 2080 | 0015
3-methyl-1H- ] 2H), 3.90 (s, 3H), 3.63 (t, J | '
pyrazol-4- «/ = 5.4, 2H), 3.21 (s, 3H),
yh)pyrimidin-2- N 2.16 (s, 3H)
amine
5-chloro-4- o | IH-NMR (DMSO): 5 8.90
methoxy-N-(1- )NjI (s, 1H), 8.17 (s, 1H), 7.83
(- NSNS0 [ (s, TH), 413 (1, J = 52,
g0 | methoxyethyl)- \%) | 2H), 3.95 (s, 3H), 3.63 (t, /| 298.0 | 0.019
>-methyl-1H- N-N — 53, 2H), 322 (s, 3H),
pyrazol-4- o 211, 3H),
yDpyrimidin-2- N\
amine
5-Chloro-N-(5- (A~Cl | 'HNMR (DMSO): § 8.99
chloro-1- N )\\/NIO (s, 1H), 8.18 (s, 1H), 7.67
thyl-1H-
21 | || (s, 1H), 3.91 (s, 3H), 3.78 | 274.0 |0.020
pyrazol-4-yl)-4- | Cl—z ) (s, 3H)
methoxypyrimid /N—N ’
in-2-amine




N2- (1- (difluoronethyl)- 5-nethyl-1H pyrazol-4-yl)-N4- nethyl -
(trifluoronethyl) pyrimdine-2,4- diamine F F NI(F HNNNH ----- , I F.(NNF
1H NVR (490 2btn6218850) 6 9. 20 (s 1H), g 31 (s, 1H), 8. PeT(eP2011l65969¢. 66 (t,
J=59.5, 1H), 7.15 (s, 1H), 2. 91(d 79 4.4, 3H), 2.24 (s, 3H). 0.0019

107 5-brom-NA- ethyl-N2-(1- ethyl- thyl- 1H pyrazol-4- yl)pyrim dine-
2,4-di anine NBr 1 HNNNH N\ NNV - 1H NVR (400 Mz, DVMSO)|6 8.20 (s, 1H),
7.85 (s, 1HPMethyol(% H), 6.72 (t, J|=5.5 1H), 4.00 (q| J = 7.2, 2H),
L gﬂ) ? meglyw %H) \/\1:2'2(%?253623?3’ 139%@1 Eg%;hﬁ?%é;e%@ 08 10|t 3=
5- br omp- N2. ?I.T?tg%wlfoabrophenyl)»v | fet h gls ) )grazol é - Nd-
met hyl pyri rbdi ne -2, 4-dj ami ne m |:,|N SJl\llﬁ)i 6.93NSNID. -9 NNR (400 MHZ,
DVBO) 6,8. # 88 (m 2H) , 17. B, -1H, 488((8) 281287 t| J = g 4
2H), 6| 84 gmﬁ? H%hyée (d. I3, 5 3H§H P23 (53 (0 354 100
5- br omb- N4/ )mmﬁgim%lz (Bro H)N 1- phepfh -/ TH dyridor4.
yl) pyrim di pRaifo)digum ne 1 HNNNH | | BH), 1.05 (s, 6H).

pyrazol-1-

yl)propan-2-ol

2-Methyl-1-(3-

methyl-4-(4- 'H-NMR (DMSO): § 8.92
~_Cl

(methylamino)- lﬁ (s, 1H), 8.18 (s, 1H), 7.86
5-chloro- HN" N C|> (s, 1H), 4.61 (s, 1H), 3.94

23 312.1 | 0.027
pyrimidin-2- N%\( (s, 3H), 3.89 (s, 2H), 2.12
ylamino)-1H- | HOH— (s, 3H), 1.05 (s, 6H).
pyrazol-1-
yl)propan-2-ol
N-(1-(2-
methoxyethyl)- NéICH 'H-NMR (DMSO): & 8.82
3-methyl-1H- HNJ\\N 'TIH (s, 1H), 8.04 (s, 1H), 7.64

razol-4-yl)- s, 1H), 6.88 (s, 1H), 4.13

o | yD 2 (s, TH), (s, TH), 3311 | o010
N*-methyl-5- Nt (t, J=5.4,2H), 3.63 (t,J =
(trifluoromethyl 5.4, 2H), 3.21 (s, 3H), 2.83
)pyrimidine-2,4- N (s, 3H), 2.17 (s, 3H)
diamine
N2-(1-(2- 'H-NMR (DMSO): & 8.89
methoxyethyl)- NTCFS (Sa lH)7 807 (Sa lH): 791
_ _1H- s, 1H), 6.94 (s, 1H), 4.12
5-methyl-1H NS Sy | & D (s, 1H)
pyrazol-4-yl)- % | (t, J=52,2H),3.63 (t,J=

> | N'-methyl-5- - 5.3, 2H), 3.22 (s, 3H), 2.88 | 2211
(trifluoromethyl «/ (d, J =44, 3H), 2.12 (s,

.. O 3H)
)pyrimidine-2,4- N\ :
diamine
NP~ C
5-Chloro-N-(1- )\/I 'H-NMR (DMSO): & 8.87
NS

ethyl-3-methyl- HN™ "N° O (s, 1H), 8.17 (s, 1H), 7.81

26 | 268.0 |0.013
1H-pyrazol-4- 7 (s, 1H), 401 (q, J = 7.3,
yl)-4- N-N 2H), 3.95 (s, 3H), 2.10 (s,




NN . 360 0.0084 110 5-brono-N4- nethyl-N2-(5- nethyl-1-phenyl -

1H pyrazol -4- yl)pyrimdine2,4-diamne NBr 11 HNNNHI \ X NN 360 11
111 5- br owo-2biospmshyl - N2- (1- net hyl - |9—|- pyrazol - 4- yl) pgriEPeeli 069696
2,4-diamine NBr ii , HNNNH 1 N ( NN \77'" 112 N4-net hyl - N2(3- net hyl - 1- (1-

(methylsulfonyl)a zetidin-3-y1)-1H pyrazol-4-y1)-5- (trifluoronethyl)
pyri m di ne; g}eﬂroxglf%%gﬂﬂae u_ u VL ] )Z 3H)\1 320(tcp: 703r gf{) \ D Z=(|Z-c2 -}-Z
11-1 NMR (30 Wz 6 8.12 (s, 1H) (s, 1H), 15.13 (m 1H)|,
4.35-4,30 (H-2ARRe 3. 31 (s, 34, 3.31 s, 3H) 2.24 (s 3Ho
5-Chloro-N*- - 'H-NMR (DMSO): & 8.36
/
methyl-N>-(3- )N\:I (s, 1H), 7.97 (s, 1H), 7.82
methyl-1- HN™ N 'TIH (s, 1H), 7.01 (d, J = 45,
27 | (oxetan-3-yl)- %)/ 1H), 5.43 (m, 1H), 4.85 (m, | 2950 | 0.0088
1H-pyrazol-4- N-N 4H), 2.88 (d, J = 4.6, 3H),
yl)pyrimidine- Od 2.17 (s, 3H).
2,4-diamine
NZ-(1-isopropyl- - 'H-NMR (DMSO): & 8.89
3-methyl-1H- Nf\l[ 3 | (s, 1H), 8.07 (s, 1H), 7.93
pyrazol-4-yl)- HN)\\N NH | (s, TH), 6.95 (s, 1H), 4.34
28 | N'-methyl-5- / | (m, 1H), 2.88 (d, J = 44, | 3151
/)
(trifluoromethyl N—N 3H), 2.12 (s, 3H), 1.37 (d,
)pyrimidine-2,4- < J=06.7, 6H).
diamine
5-Chloro-N-(1- N 'H-NMR (DMSO): & 8.87
isopropyl-3- )\\/I (s, 1H), 8.17 (s, 1H), 7.84
Lo | methyl-1H- ANNT O (s, 1H), 436 (m, 1H), 3.95 o1 oo
pyrazol-4-yl)-4- & (s, 3H), 2.11 (s, 3H), 1.37 : :
methoxypyrimid <N_N (d, J=6.7, 6H).
in-2-amine
5-Chloro-N’- o 'H-NMR (DMSO): & 8.25
(1 3-dimethyl- )N\ﬁ (s, 1H), 7.80 (s, 1H), 7.74
NS
1H-pyrazol-4- HN”™ "N” "NH (s, 1H), 6.98 (d, J = 4.5,
0] N 2 | 1H), 3.70 (s, 3H), 2.87 (d, | 2230
methylpyrimidin /N—N J=4.6,3H), 2.08 (s, 3H).
e-2,4-diamine
5-Chloro-N>-(1- 'H-NMR (DMSO): & 8.26
isopropyl-3- Nflc' (s, 1H), 7.83 (s, 1H), 7.80
methyl-1H- N SN SNH | (s TH), 6.98 (d, J = 43,
31 | pyrazol-4-yl)- y | 1H), 4.33 (m, 1H), 2.87 (d, | 281.1 |0.012
N Nt J = 4.6, 3H), 2.10 (s, 3H),
methylpyrimidin < 1.36 (d, /J=6.7, TH).
e-2,4-diamine




113 5- brono- Nd- net hyl

-N2- (3- nethyl-1-propyl -

1H pyrazol

-4- yl)pyrimdine-

NBr | HNNNH 1 N-N 7---/ 1H NVR (400 MHz, DVMSO) 6 8.22 (s, 1H), 7.84 (s,
1H), 7.5w012ld6)7836. 75 (d, J = 4.0, 1H), 3.92 (t, J = PCOEP2HI06H981 (d, J
= 0.012 WD 2012/ 062783- 110- PCT/ EP2011#069696 2, 4-dianmine 4.3, 3H), 2.15
(s, 3 ,170(h J =72 2H, 0.83 ( J =74 3H 114 5-chl or o- N4-
met hyl 1 N2- 4 )H |+ 14(3 nmet hyl oxet an- 3- yl) met hyl ) 1Hpyrazol - 4-
yI)pyrim'd e5\2|Ce( ZE (e 'DM@ HES 400 Mz, DVBO 6
8.36 (s, 1413m%th&41(s, 1H, 7.8 Fa1 H) (% Oﬁ M% 1H), |4.57 (d, J
= 5.8, | 2H) %29 goq I§1J = 6.0, /&l) 3, 44(%5&%80 H, 1H), 87;,9@ =14.6, 3H),
2.11 (3, ﬁ-ﬂﬁgﬂfﬁ)-ﬁﬂi Rl 3N o'lg (5, JFDA8SsEbIAID B} (1- (3.5-
i f1uot ep yl - - y e
"2, 4-d| At 1§yraz L4y N8 | H\N N-N F 1@#@ %z?ég?al\/p«z 3)39'}69 702(45
1H), 8 )96 6 (s 7.45 (0H)JB.44 8, 2= 2H),,2H), 06 (t, 2,
1H), 6 93 &rlﬂyorfmn:ﬂyl 1), V2. 91 (d, I/ 5¢8.8 ;3H 5 225 ($] 3H- o 031 116
2.89'@: JE 43, $Hf 2.
5- bromp- N2+ fhrintidte-2,4- | ©
o (s, 3H), 1.92 (s, 4H).
diamine
N*-methyl-N2- 'H-NMR (DMSO): & 8.83
(5-methyl-1- N4ICF3 (s, 1H), 8.04 (s, 1H), 7.65
(tetrahydro-ZH- HN \N NH (Sa 1H)7 6.89 (Sa 1H)7 433
o | pyran-d-y)-1H- % | | (m, 1H), 3.95 (m, 2H), 3.47 s
pyrazol-d-yl)-5- NN (t J =112, 2H), 284 (5, | 7"
(trifluoromethyl ( S 3H), 2.21 (s, 3H), 2.02 (m,
)pyrimidine-2,4- | © 2H), 1.82-1.67 (m, 2H).
diamine
N2-(2-Ethyl-2H- 'H-NMR (DMSO): § 8.75
pyrazol-3-y1)-5- N4IF (s, 1H), 7.78 (d, 1H), 7.39
fluoro-N*- i SN Sy | (8 TH), 7.30 (s, TH), 3.17
| ethyl- A " | (s, 1H), 3.99 (q, 2H), 282 | 27!
N
pyrimidine-2,4- N= (d, 3H), 1.26 (t, 3H).
diamine
5_Fluoro-N*- 'H-NMR (DMSO): & 8.77
methyl-N-(2- NéIF (s, 1H), 7.78 (s, 1H), 7.37
o | methyi2m- NS | (s TED, 7.26 (s, 1H), 6.17 T
pyrazol-3-yl)- )j || (s, 1H), 3.64 (s, 3H), 2.82 | <70 |7
pyrimidine-2,4- N= (d, 3H).
diamine
'H-NMR (DMSO): § 8.79
5'F1u°r°'4N4' s 1), 778 (s, 1), 741
methyl-N'-(2- )Nj\/'[ (s, 1H), 7.29 (s, 1H), 6.19
3 | Propyl-2H- HNTENTONR | (s, TH), 3.94 (t, 2H), 2.82 | 251 0
pyrazol-3-yl)- \/\N\/§ (d, 3H), 1.69 (m, 2H), 0.80
pyrimidine-2,4- N= (t, 3H),
diamine




, - di fluorophenyl)- 3-nethyl-1H pyrazol-4-yl1l)-N4- nethyl pyrim dine
-2,4-diamine NBr 1 HNNNH 1 / NN Flik 1H NVR (400 MHz, DVsO) 6 8.55 (s,
1H), 7.96w02012l06)7837.90 (s, 1H), 7.40 -_7.20 (m 3H), 6pr86/HPdo11d6%9¢}. 4,
1H), 2.86 (d, J = 4.5, 3H), 2.34 (s, 3?3'. 0. 0003 117 N4- et hyl - N2-

(3-nethyl-1- (pyridin-2-y1)- 1H pyrazal-4-y1)- 5- (trifluoronethyl)
pyrimdinet2,4- diamine FF N-)<F xI|] HNNNH I N\ NN 1H NVR (400 Mz,
DVEO) 6 9. 20/ (&5 2H), 840 (d, J = 4.7 1H, 8.18 (s, 1H,|7.91 (t, J =
7.8, 1H), 7DB@ethgll-2H-= 8.2, 1 F29 1 7.19 (m 1H), 7.08|(s, 1H), 2.96
(d, J £ 3.9 3H),,2.32 (s, 3 0.006f N \- WO
2012/ 0627839%#%&'69%069691& 1 Het hyl - N2- (3-net hyl -i 1 ((3-
net hyl pR&t afugo-Ni-) met hyl ) - A+ pyr dzol 1 4-y1)-5- (trifluoron@ihyl
pyrl m di nel ﬁleﬂl_ 1_d| am nel 2 ’\z: Z-c2 --¥7 1H NMR (400 VHz ,
y N=
pyrimidine-2,4-
diamine
o 'H-NMR (DMSO): § 9.36
N-(3-lis<1>pr0pyl- WA CFs | (5 1TH), 814 (s 1 H,
1-methyl-1H- *\/\/I[ 7.13 (d, J=5.2,1 H), 6.08
pyrazol-5-yl)- HN” °N IIIH (s, 1 H), 3.59 (s, 3 H)
4 ’ ’ . ’ ’

38 N‘-methyl-S- NN 286 (d, J = 43, 3 H), 315 0.012
(trlﬂ‘uo‘ro‘methyl N= 2.84-2.73 (m, 1 H), 1.17
)I‘)yrlt‘nldlne-2,4- (d,J=6.9, 6 H).
diamine

'H-NMR (CDCL3): & 8.11
5-Chloro-N-(3- NA/I[C' (s, 1 H), 664 (s, 1 H),
cyclopropyl-1- HNJ\\N o 594 (s, 1 H), 3.98 (s, 3 H),

3o | methyl-TH- <A 1369 (s, 3 H), 1.93-184 (280 | 0059
pyrazol-S-yl)-‘f- N= (m, 1 H), 0.94-0.84 (m, 2
methoxypyrimid H), 0.76-0.68 (m, 2 H).
in-2-amine

: 'H-NMR (DMSO): § 9.35
N2-(3- (s, 1 H), 8.13 (s, 1 H),
Cyclopropyl-1- Né\/IECFg, 713 (d, J=52, 1 H), 5.94
methyl-17- IS |61 H), 356 (s, 3 H),

40 pzrazoll-f;yl)- <A 285, 7=43,3H), 178|313
N‘-met yl-5- N= (tt, /= 8.4, J =50, 1H),

(trifluoromethyl 0.84-0.74 (m, 2 H), 0.63-
)pyrimidine-2,4- 0.55 (m, 2 H).

diamine

5-Chloro-N-(3- NAN-Cl | H-NMR (CDCLy): § 8.12
isopropyl-1- HNJ\\/\/I[ (s, 1 H), 665 (s, 1 H),

a1 methyl-1H- N (|) 6.11 (s, 1 H), 3.98 (s, 3 H), 282 0.070
pyrazol-5-yl)-4- \NN_\ 372 (s, 3 H), 2.98-2.88 |
methoxypyrimid (m, 1 H), 1.27(d, J= 6.9,
in-2-amine 6 H).




CDC13) 6 8.12 (s, 1H), 7.83 (s, 1H), 6.59 (br s, 1H), 5.18 (br s, 1H, 4.69
(d, J= 6.1, 2H), 4.39 (d, J = 6.1, 2H) 4.24 (s, 2H), 3.05 (d, J = 4.7,
3H), 2. 24v0201280d27831. 28 (s, 3H) 357 9 072 119 Nécmaipbyiliodisoe
(5-nethyl-1- propyl - 1prr azol - yl) 5-7(trifluoronethyl) pyrimdine-2,4-
diamine Ni!\;FE 1 HNNNH | ----- NeN - 71 1H NVR (400 MHz, 0 6 886 (s,
1H), 8/07 (s, 1H), 7.85 (s, 1H), 6.93 (s, 1H), 3. 92 (t J = 6.8, |2H), 2.87
(d, J 4.0 3H) 211 (s 3H) 17'2(~., 1l = 7.1, (t, = 7.3
3H). 0.0056 120 N4; rrethyI-N2- (3- et hy | -4-y1)-5-
(trifl Uor onBtEorp-Ny¢S-ni di ne 2, 4- gf am & M?@%%@ﬁf 7N-N[Z1 1H NWR
g482 ?/It-lz, , 61 @,H§30 :(S%].]H)I‘I) 766m§§§ 11[))Ho 6.18a7313,(h1|—|3], )
7: 3, 2I—|5, JH‘S’&W?”@H'J = Dé igg 1Sl!hjr5 (SNiF@ L i sbpr opyi - 3F
et hy nml 42H: ppypaizoib4-y rBAildene )2 301d{darine28 N1 Ool016NNNH |
NN_| ¢ ‘%431(400 28, gsH) 1@4))7 27898 (p| 1H, |7.83 (s,
1H), 6.80 H&g% d ) = 4.6, 3H),
2.10 (s, 3—|))yr11111d3l6€2é- HhHYo327 (d,/ = 69 6
diamine
3-Chloro-4- (A~-Cl | 'HNMR (CDCL): 8 8.04
methoxy-N- S | o | (& TH),604(s 1H), 303
g3 | (133 trimethyl- " | (s,3H),3.73 (5,3 H), 2.13 | 263
IH-pyrazol-4- & (d,J =539, 6 H).
yDpyrimidin-2- N—N\
amine
5-Chloro-N*- o 'H-NMR (CDCLs): & 7.80
methyl-N’- )N\Al[ (s, 1 H), 594 (s, 1 H),
4y | (13.5-trimethyl- | N SN NH (S8 (s TH), 372( 3H). |
|H-pyrazol-4- AN 2.97(d, J=4.9,3 H), 2.14
y1)-pyrimidine- N=-N_ (d, /=2.9, 6 H).
2,4-diamine
) 'H-NMR (CDCL): & 7.86
5-Chloro-N"~(5- > o (s, 1 H), 641 (s, 1 H),
cyclopropyl-2- \/I 5.95 (s, 1 H), 5.29 (s, 1 H),
methyl-2H- N NTNH 1360 (s, 3 H), 3.01(d, J =
45 p;;razol-3-y1)- NN 49, 3H), 192185 (m, 1]279 | 00134
N'-methyl- N H), 0.91-0.85 (m, 2 H),
pyrimidine-2,4- 0.73-0.68 (m, 2 H).
diamine
N*-Methyl-N _CFs 'H-NMR (DMSO): & 891
(5-methyl-1- N\X (s, 1H), 805 (s, 1H), 7.86
oxetan-3-yl-1H- HN™ "N 'TIH (s, 1H), 6.94 (s, 1H), 5.53
46 | pyrazol-4-yl)-5- \%) (m, 1H), 4.93 (m, 2H), | 329
trifluoromethyl- N-N 4.90-4.83 (m, 2H), 2.85 (s,
pyrimidine-2,4- Od 3H), 2.14 (s, 3H).
diamine




122 5-brono- N2- (1- (4-chlorophenyl)- 5-nethyl-1H pyrazol-4-yl)-N4-
methyl pyrinmidine Br 2 1 HNNH | N ------ NN O ci 1H NVR (400 M4z, DVBO 6
8.64 (s, Wbp1/@285 (s, 1H), 7.95 (s, %g) 7.72 (d, J =p8r&r2@its9ess 49 (d,
J =289 2H, 6.92 (d, J 0.014 W 20 /062783 112- PCT/ EP2011/ 069696
-2,4-dianmine =44 _1H) 291 (d, J = 4.5, 225 (s, 3H) 123
N2- (1- (4- chl orophenyl)+5- nethyl-1H oyrazol ny|l
(trifluoro%l%) g(}/r'%nidi ne- 2, 4- di an rfé @%&P%MI N-Nja 0 1H NWR
EgooJMt,lan ;wl; Sﬂg 8(s, 1H), 8. og (g(s J =H)3§8(812 2H)1 1, 37088’3 41151)4, 6. 76
, JF -py F . 28 :
N4- net hyl - et pyl yl su ?éﬁﬁ)ﬁz) Hegrs’l))l@ 7 1 pyr azol| - 4-y1)}- 5-
T Gaer R g s f“‘;fg“2’;4“§““§ﬂ$“dw M e
’ S 1| _H 154 6 ( ) = i i ’
7.00 (s, 1H)y 8 (d, J 3H). | 0.0003
155 (s 'Qtrlﬂ‘go‘l%%leﬁﬁnl ( 281 (d g2 '2)3 3.1 H)
)pyrimidine-2,4- (d, J=66,6H)
diamine
5-Chloro-N-(1- o 'H-NMR (DMSO): § 8.81
ethyl-5-methyl- H (s, 1H), 8.14 (s, 1H), 751
1H-pyrazol-4- HN™ N (|3 (s, 1H), 402 (q, J = 7.1,
By A 2H), 3.91 (s, 3H), 2.17 (s, | 2081
methoxypyrimid N—N\_ 3H), 1.28 (t, /="T7.1, 4H).
in-2-amine
) 'H-NMR (DMSO): § 821
5-Chloro-N"-(1- N (s, 1H), 7.76 (s, 1H), 7.51
ethyl-5-methyl- N )\\/NINH (s, TH), 6.94 (s, 1H), 4.0
4o | !Hpyrazol4- 85/ | (q,J=7.1,2H), 2.83 (d, /| 267 1
y-N= Y = 3.7, 3H), 2.15 (s, 3H),
methylpyrimidin | N=N_ 127 (t, J= 7.2, 3H).
e-2,4-diamine
N2 (1-ethyl-3- 'H-NMR (DMSO): § 8.88
methyl-1H- Néj:CFs (s, 1H), 8.07 (s, 1H), 7.89
pyrazol-4-yl)- LA | 61, 60 s, 1), 400
50 | N*-methyl-5- \& | (q, /=71, 2H), 2.88 (d, J | 301.1
(trifluoromethyl IEI—N = 3.9, 3H), 2.11 (s, 3H),
Ypyrimidine-2,4- A 1.32 (t, /=172, 3H).
diamine
5-Chloro-N*<(1- o 'H-NMR (DMSO): § 8.26
ethyl-3-methyl- )N\q (s, 1H), 7.80 (s, 2H), 6.99
1H-pyrazol-4- HN SN NH (s, 1H), 3.98 (q, 2H), 2.86
51 267.1
yl)_N4_ \& (S, 3H), 210 (S, 3H), 132
‘midi N—N t, 3H).
methylpyrimidin \_ ( )
e-2,4-diamine




3-

N4- met hyl - N2- (5- et hyl - 1- (4- (et hyl sul fonyI )p henyl)-1H pyrazol-4-yl)-5-
(trifluoronethyl) pyrimdine-2,4- diamne F )<F NF HN N yEd N-N O,
cf's’ HINVB20#0@276z, DVSO) 6 9. 24 (s & 8 75 (s, 1lHCT/EP2016/065%96 1H) ,
8.02 - 7.91 (m 4H), 7.09 (s, 1H), 3.2%7 2.95 (d, J = 4.3, 3H),
2.31 (s,—3H) 0.0047 126 N2-(141S, '—3‘%\- 8- nxahl cyclo[3.2 1] octan-3-y1)-
nmet hyl 1 1H g flzol 24 yl - N4- rrethyl-5- (trifluoronethyl) pyrimdine-2, 4
di ani ne u_| >-chloroN° u- \ /(9 ZZ F( Z-c2 -- Z 11-1NWR (300 Mz,
CD30D) |6 8 Qspl(o@ylzm 4 37-4. & 3H), 3.00 (s, 3H), 2.45-2.42 (m 4H),
2.25 (s, 3 ] Olpg_ 7/ (m 4l 9l113| WO
2012/ 062788 Xi‘é CYY EP2 11/ 680698 12 N2- (1-butyl -5- nethy| - 1H
pyr azol -4-_/1\1) N4- et hy| - E#\P_S i fluoropethyl) pyrimdine-2/4- diamne R F
NF HNNNH 1] e, gglgnz .0 \ 128 N4- et hyl - N2-  (3{ met hyl|- 1-
(pyri m din %ke iﬁpyr pyrazo™4-y1)- 5-|(trifluoromethyl) pyrim dine-2, 4-
di am ne_F 'eﬂv&mamme
5-chloro-N-(1- N7 ]
isopropyl-1H- R
53 | pyrazol-5-yl)-4- )\ AN N0
methoxypyrimid N\)D
in-2-amine N
3-chloro-4- o |1H NMR (400 MHz
methoxy-N-(3- N™™
y PP DMSO) & 9.44 (s, 1H),
methyl-1- HN""NT 01841 (s, 1H), 8.34 (s, 1H),
54 | (methylsulfonyl) 2 401 (s, 3H), 3.42 (s, 3H), 0.0078
-1H-pyrazol-4- | & N-N 232 (s, 3H).
yDpyrimidin2- | /53
amine
N*-(1-ethyl-1H- e
pyrazol-3-yl)- N/\f<|:
4 |
55 N*-methyl-5- HN)\N/ N~
(trifluoromethyl y H
)pyrimidine-2,4- NN /
diamine —
IH NMR (400 MHz,
5-chloro-4- NTCI DMSO) & 9.17 (s, 1H),
methoxy-N-(5- < 8.57 (s, 1H), 8.25 (s, 1H),
methyl-1- HN" N" 70 _
% | | 7.73 (d, J = 7.9, 2H), 7.46
56 | phenyl-1H- ) (t.1=79, 2H), 723 (1,1 = | 3161 | 0027
pyrazol-4- 7.4, TH), 4.01 (s, 3H), 2.26
yDpyrimidin-2- (s, 3H)
amine




| HNNNH I\ N NN )1--N N 1H NVR (400 MHz, DVMBO) 6 9.28 (s, 1H), 8.96 (s,
1H), 8.78 (d, J = 4.8, 2H), 8.19 (s, 1H), 7.35 (t, J = 4.8, 1H), 7.11 (s,
1H), 2.9MWbOadp12bez7sd. 0, 3H), 2.33 (s, 3H). 0.0114 129 NPCTEPeI1/069696
chl orophenyl) - 3- net hyl - 1Hpyrazol - 4-yIy:N4- nethyl-5- (trifluoromnethyl)
pyrim dine-2 4- di am' ne N HNNKNH |z NN ci 0 1H NVR (400 NHz, O 6
9.16 (s, 1% 8.60 (s, 1H), 8.14 (s, 1H), 7.74 (d, J = 8.8] 2H), |7.50 (d, J
= 8.9, [2H) (é)ﬁso@éopylH, 2.93 (d, B =|4.4, 3H), 2.26 (s, BH). 0.028 130
N2- (1-(2- fhHosyesidngl)-3- net azol -4-y1) - Nd- et hy| - 5-
(trifluoro m di ne- 44- diamne Li_ Li_ 1 z_ ( z ,(LL iTz-c -z
1H NWVR| (4007 W‘H"Bﬁﬁ) 6 8.1 87 8.08 (s, 1H), 7.93 (s, 1H), 7.25 -
6.91 (MS71Hp; 4.77 (t, 0 = 417, 1HH 4165 (t, J = 4.7, 1H) | 08033 |(t, J =
4.7, 1H),A?lﬁ&lto.gh 47N1,288dJ:4.3 3H), 2.13 (s, |3H).
0. 0011|131 | NI HRERTpL ™ (3t hyl - 1- (i- (oxetan-3- yl)pi peri di nd4-
y1)- 1H pyra mrumdmyf@}‘lﬁ FFHWNH 1]z NeN (N.--- 1H NMVR (400 Mz, DMSO)
6 8.90] (s, ajd)mn@ 07 (s, 1M, 7.93 (s,|1H), 6.95 (s, 1H), #4.54 (4, J = 6.5,
2H), 4[43 = 6.1, 2H), 4.00 (S, IH), 3.49 - 0.0374 WO
2012/ 06278 3N111{E1;IR¢N2EP2011/ 069696 (tr{fluoronethyl) pyrimdine-2,4-
di am ne (5-methyl-1- F o IH NMR (400 MHz,
(2,2,2 N;f<|= DMSO) 6 8.88 (s, 1H),
wiftworoettyl)- | | NN 806 G 1), 774 (s 18D,
58 | 1H-pyrazol-4- &/ 6.93 (s, 1H), 5.01 (q, J = 0.0036
y1)-5- & i 9.2, 2H), 2.82 (s, 3H), 2.22
N-N
(trifluoromethyl \—QF (s, 3H).
)pyrimidine-2,4- F
diamine
N2-(1-(2,2- -
dimethyl-1,3- /jf(':
. NS
dioxan-5-yl)-3- D
methyl-1H- HN N° N
59 | pyrazol-4-yl)- \6\ 387
N4-methyl-5- N-N
(trifluoromethyl Z/\ o)
)pyrimidine-2,4- O’IL
diamine
S5-chloro-4- N
methoxy-N-(5- N/\I
methyl-1-(4- HNT N0
thylsulfonyl %
oo | (methylsulfonyl N1 0.015
phenyl)-1H-
pyrazol-4- o.
yDpyrimidin-2- | &>
amine




3.38 (m 1H), 2.88 (d, J = 4.4, 3H), 2.76 (d, J = 9.5, 2H), 2.12 (s, 3H,
2.04 - 1.72 (m 6H). 132 N4-net hyl - N2- (5-nethyl-1-(1- (oxetan-3-

yl ) pi per iwonrete/iey®s- 1H pyrazol -4- (tri B% uor onet hyl ) pyr ipairdirper d69%96 di am ne
1, 15<F HN)NNH 1 N- N (-N297 1" o- 1H NMR (400 MHz, DMBO) 6

8.84 (s, 1H), 8 04 (s, 1|-n 7.71 (s, 1H), 6.89 (s, _1H) 455 (t_J = 6_3,
2H), 4/45 (t, J =.5.5, 4.07 1H), 3.54 - 3.37 (m fH), 2/84 (t,|J =
19.1, 5H), %ffélyé'y,'(éH), 1.99 (tdé R = 23.4, 11.5, 4H), 1.80 (d, |J = 11| 5,
2H) . 133 h@ﬂ(yllﬂz | uor og§ net hyl - 1H pyrazol -4-y1)- N4{ net hy|l - 5-
(trifluoromtrrg1 1)5__|d|n ne U U i z- -(f z 2/ |z 4T 1H
NMVR (40@; MY %ﬁ}é’oy 8. 8N .05 (s, 1H), 7.69 (s, |1H), 60b4a6S|
1H), 4|77 ((tifljorometig] 1'&'1)5 = 4.8, 1H), 4.35 (t| J = 4.8, 1H),
4.28 (1, I 5 Amddinlt) 4 18 (s, 3H). 0.0018|134
(et hyl ami no fpyl ot uor thyI) pyri fri di n-2- yl ami no) - 3-
met hyl 1 1Hpy Aigpune 1. yl)ol peridin-1- yl)ethanone 1J-1 Z i "[- -( \ | 7 Z
-( z-cT z 1-z 1H NW\R 5400 Mz, DVBO) 6/8.78 (s, 1H), 8.05 (s, 1H), 7.61] (s,
1H), 6/87 (S;°hiog-N-4Lx7 (d, J = 13ch, LH), 4.42 - 4.25 (m|1H), 3.92 (d, J
= 13. 6] 1H) din%etB8-1@m 2H), 3.80\t, J £ 11.5, 1H), 2.70 (m 1H), |2.27 (d, J
= 46.8] 3H, 1.83 (m, 4H), 3H). 0.0022 WO
2012/06g3831’¥f_‘%%‘3ka:%“/)Ié'r-*zoll}4 69696 135 Cycl opropyl(4-(5- nethyl - 44 G439
(met hyl ami n@xetn-3-triflu hyl yr{mdin-2- ylam no)-1Hpyrazol - 1-
yl) pi perid QrO%y);)&ti}IHH’Ihha“g enF o
-2-amine
5-chloro-4-(2,2-
difluoroethoxy)- N
N-1,5- HN)l\/NIO/\(F
63 | dimethyl-1H- % : 0.024
//
pyrazol-4- NN
yDpyrimidin-2-
amine
5-chloro-N-(1,5-
dimethyl-1H- XL
_4ey])-d- -
pyrazol-4-yl)-4 N )\N o
64 | (2,2,2- % KT/F 0.0586
; /
trifluoroethoxy) N_N r
pyrimidin-2- /
amine
IH NMR (400 MHz,
5-chloro-4- o | DMSO) & 8.82 (s, 1H),
N-(3- X
methoxy-N-(3 /N,CI 8.14 (s, 1H), 7.57 (s, 1H),
methyl-1- HNT N0 1441 - 426 (m, TH), 4.03 -
g5 | (tetrahydro-2H- 2 3.82 (m, 5H), 3.47 (t, J = 0.0029
pyran-4-yl)-1H- N-N 113, 2H), 220 (s, 3H),
pyrazol-4- @ 201 (qd, T = 12.4, 4.5, 2H),
yhpyrimidin-2- 1 o 176 (dd, J = 12.5, 2.1, 2H).
amine




4-
methoxypyrimid

in-2-ylamino)-5-

DMSO) & 8.88 (s, 1H),
8.17 (s, 1H), 7.89 (s, 1H),
439 — 4.24 (m, 4H), 2.96

, *FNFI1T HNNNHI \ x NNN--)1\, /1 1H NWR (400 MHz, DMSO 6 8.85 (s,
1H), 8.05 (s, 1H), 7.71 (s, 1H), 6.89 (s, 1H), 4.55 - 4.23 (m 3H), 2.84
(s, 4H), Wo2812w2783H), 1.91 (m 5H), 0.79 - 0.62 (m A4HpCT/EP20QH696386
cycl opropyl(4-(3- nethyl-4-(4- (rrethylg no)-5- (trifluoronethyl)
pyrim din-2- vI am no) - 1H- pyrazol - yl)piperidin-1- yl)nmefhanone E NE |
HNNNH |\ 01 - 0 1H NMR (400 VHz DVBO) 6 8.90 (s| 1H), |8.10 (s,
1H), 7]95 §4(4I(—7)01%f095 (s 1H), 4.35 3.24 (m 1H), 2.88 (d, J| =
4.3, 3H), 2474 (m 1H),| 2.04 (m 6H) 111715 gﬁmmoo() Mﬂz(n 4H) | 0.0093
137 1-(4-(4- m no) 5- UDNPSEY kg/lggpy | Mgl n-2- yllam no) |- 5-
nmet hyl 4 1Hp %ﬁl}ﬂx&ﬁyrl‘éﬁd ) pi peri hpfq:j et h?wone I GS \ Ze-(l Z| z -e
1H NMR| (400inveiy)anDvBC}- 6 8. 78 1H)| 8.165s( &), 17n§8 (87 s, 1H), 6.87
1H), 4|47 ﬁet@l 13.6,| 1H), ./ 75.36r(1n BH), 381982 Zf[-@; J = 13.6, 1H),
3.38 (Mmp62 3]61 b= 118N 1H) 3@ (%n& %@0 % 2 3 = 4618,
1.83 (m 44pyra§01®18 (m 3H)@ 0004 138> N5 BFb & 3H):
i sopropyl - Heddh-14- Y1) - met hyl - 51 187 (inf HHarlostetohyAH), pyri m di ne- 2, |4-
diam ne F :y )(1_<F  k HN I 0.55 (m, 2H).

methylcyclopro

pyl)methanone

(4-(4-(5-chloro- IH NMR (400 MHz

_ _ /
methyl-1H N-N (s, 2H), 2.11 (s, 3H), 2.01 0.0089
pyrazol-1- (j (m, 3H), 1.74 (m, 3H), 1.24
yDpiperidin-1- o:ﬁNé (s, 4H), 081 (t, J = 5.1,
yh(- 2H), 0.54 (m, 2H).
methylcyclopro
pyl)methanone
4-(4-(5-chloro- NN H NMR (400 MHz
4- A ’

N HNTNTT0 I DMSO) § 929 (s, 1H),
methoxypyrimid 2}/ 8.71 (s, 1H), 8.27 (s, 1H),
in-2-ylamino)-3- NN 7.98 — 7.86 (m, 4H), 4.02 0.0024
methyl-1H- (s, 3H), 2.29 (s, 3H).
pyrazol-1-

. V4
yl)benzonitrile N

IH NMR (400 MHz,

5-chloro-4- . DMSO) & 925 (s, 1H),
methoxy-N-(3- )NjI 8.53 (s, 1H), 8.46 (d, J =
methyl-1-(3- HN” SN c|3 5.4, 1H), 8.43 (s, 1H), 8.26
methylpyridin- \a\ (s, TH), 747 (d, J = 54, 0055
4-yl)-1H- N-N 1H), 4.01 (s, 3H), 2.45 (s,
pyrazol-4- 7 N 3H), 2.29 (s, 3H).
yDpyrimidin-2- =N

amine




NN ----- 1H NVR (400 MHz, DVSO) 6 8.98 (br s, 1H), 8.12 (s, 1H), 7.85 (s,
1H), 7.05 (s, 1H), 4.65 (p, J = 6.6, 1H), 2.86 (s, 3H), 1.42 (d, J = 6.6,
6H) . 335 WoQ0ikle21® 2012/ 062783-116- PCT/ EP2011/ 069696 1®@TNP2(1516%ber O- 1-
et hyl - 1H pyr azol - 4- yl) N4- et hyl - 5-"(tTFi fl uoronet hyl) pyrimdine-2, 4-
di am n -IN(‘I -N N F F FN [ 1H NMVR (400 MHz, CDC13) 6 8 13
(s, 1H], 8 , I—% 6.68 (br s, 5.21 (s, 1H), 4.18|(q, J|= 7.3,
2, 307 é:ChyTQ'I\lr( By = 7.3, 3H). 321 0.0020 140
met hyl - Neeycloprapstsaifl - y i m d| n- 5-y1) - 1H pyrazol -4-y1)-
(tl’lf|JOI’OTEt l) r IdiN odiamne HNIT NNN- \--tN _ Il NNFF ,F
NH 1H NMVR 26‘331'?/7%9&%&5 9. 19/(m 3H), 9.06 (s, 1H), 8.76 (s, |1H), 8. 16
(s, 1H)707] 1B-fysazol-Hy, d, J = 4.8, 3H), 2.31 (s, 3H)|3349000601541
N4- et hyl - :lé AL 4-met hyl ¢ N— (\11 onet hyI pi peridin- 4-yl)-1H pyrazol - |3-y1)-[5-
(trifluoro phyl) pyri m di 2,4- diamne HN N NL aN \
methoxypyrimid b
in-2-amine
5-chloro-N-(1- VPO IH NMR (400 MHz,
(cyclopropylsulf )\:I DMSO) & 9.44 (s, 1H),
onyl)-3-methyl- AN ONT O 1839 (s, TH), 8.34 (s, 1H),
71 | 1H-pyrazol-4- \\)N 4.01 (s, 3H), 3.10 — 2.95 0.020
yl)-4- N= N\S,,o (m, 1H), 2.31 (s, 3H), 1.17
methoxypyrimid o’ b (m, 4H).
in-2-amine
2-(4-(5-chloro-
4 MIC' IH NMR (400 MHz,
methoxypyrimid HN)\\N 0 DMSO) & 898 (s, 1H),
in-2-ylamino)-5- % | 7.69 (s, 1H), 7.06 (s, 1H),
72 / 0.016
methyl-1H- N—-N 3.91 (s, 3H), 2.40 (s, 3H),
pyrazol-1-yl)-2- >& 1.95 (s, 6H).
methylpropanen \\N
itrile
2-(4-(5-chloro-
4. N¢IC' IH NMR (400 MHz,
methoxypyrimid HN)\\N o) DMSO) & 9.11 (s, 1H),
| in-2-ylamino)-3- %Y | |8.14 (s, 1H), 7.07 (s, 1H), Soia
methyl-1H- N1 3.98 (s, 3H), 2.18 (s, 3H), |
pyrazol-1-y1)-2- >& 1.93 (s, TH).
methylpropanen \\N
itrile
S5-chloro-4- ol IH NMR (400 MHz,
ethoxy-N-(5- NjI DMSO) & 8.84 (s, 1H),
methyl-1- HN™ N OK 8.17 (s, 1H), 7.84 (s, 1H),
74 | (tetrahydro-2H- Z 4.41(q,T=7.0,2H), 431 - | 338.1
pyran-4-yl)-1H- NN 4.16 (m, 1H), 4.06 — 3.84
pyrazol-4- Q (m, 2H), 3.44 (td, J = 11.5,
yDpyrimidin-2- 2.7, 2H), 211 (s, 3H),




FFN- - - H 370.2 0.041 142 N4-nmethyl -N2- (5-nethyl -i-(2-

nmet hyl pyri di n-4- yl)-1H pyrazol -4- yl1)-5- (trifluoronethyl) pyrimdine-2,4-
di am ne NvBIMo12/062783.. zi NN/ 1 I\JNHF F F 1 1H NWVR ( #00/6vbiz,1/08BO) 6
9.11 (s, 1H), 8.52 (d, J = 5.5, 1H), 01!0 (s, 2H), 7.50 (s, 1H), 7.43 (dd,

J=505_10 1H 699 (s_1H 2 87 J =35 3H 254 (s 3H 2 40
(s, 3H). 0,063 143 N4} net hyl - N2- ( 3- "nptggyi -1|7L7(@n qu{ h]ykLp,/ri di n4{4-
yl) - 1Hi pyrazol -4- yl1)-5- (trifluoromet"lél} L1L3}' - -(\ Zz--(/ -|
Z --C1 1H NWR (400 MHz, DMSO 6 9.19 1H) I31)72 (s, lm, 8.42 (d, J| =
5.6, 1H), 8.16 (s, 1H),| 7.59 (s, 1H), V.49 (d J =47, 1H), 7.09 (s, 1H,
2.95 (&h—3+06- 0069 WO-2012/-062783—117PCHEP2011/-069696—py+rim-ei-ne—2,-4-
di am ne éh 2.29 (s, 3H). 144 N4- et hyl - N2- (3-| net hyl| - 14( 3-
met hyl pxet ag )rret hyl)-1H pyrazol 1 4-y1)-5- (trifluoropethyl
pyri m di ne; methoxwh am ne z \ WCI
|
pyrimidin-2-yl)- HN)\N/ C|’
[1-(4- A
75 | methanesulfonyl N—N 0.0022
-phenyl)-3- Q
methyl-1H- o‘;s\
pyrazol-4-yl]- ©
amine
(5-Chloro-4-
NP
methoxy- );I
pyrimidin-2-yl)- HN" N (Ij
76 | (3-methyl-1- /%/ 0.0023
phenyl-1H- NN
pyrazol-4-yl)- @
amine
(4-Methoxy-5- P
trifluoromethyl- NZ F
L Py
pyrimidin-2-yl)- N YN Yo
77 | (3-methyl-1- %7/ | 0.0016
phenyl-1H- N=N
pyrazol-4-yl)- @
amine
(4-Methoxy-5- P
trifluoromethyl- NZ F
L Py
pyrimidin-2-yl)- N S Yo
78 | (5-methyl-1- \27 | 0.0381
phenyl-1H- N=N
pyrazol-4-yl)- @
amine




z-cCi
1H),
(s,
6.6, 3H).

cycl opropy

--2

5.10 (br s,
2H) , 802812783 = 6.6, 2H),
371 0.0009

1H, 4.

-1Hpyrazaol -4-

1H NVR (400 MHz, CDC13) 6 8.12 (s,

6.0,

69 (d, J

y1)-NA- net hyl -

2.23 (s,
145 N2- (5:&Hroro-1-

1H), 7.79 (s,
2H),

3H), 1.28 (s,

5- (trifluoronethyl

1H),

4.39 (d, J = 6.0, 2H),
PErEP2012B646b6  J

6.58 (br s,

4.24

diamne 1
8.04 ( 1
= 4.7, |3H
N2- ( 5-
(trifluoro
(400 M

1H), 4%8

0.62-0/56

n
A\~ Y 7

\I—N <]1 NF HNN
Blorg-4¢ br
bRy L. 19 (

chl oro-1-

A l,o
B
COG13) 6 8.13
qleth%ln qufSle
. methyi 1H-
pyrazol-4-yl)-

amine

NH FL F | 1H NM
s, 1H), 5.21 (s
m 2H) 11

pr opyl 1H)-1
|d|n é\m
, 8.110
éﬁeﬂ (d, J
0.8N(m 2H).

2H)

R (400 MHz, CDO3) 6
1H), 3.48-3.42 (m
04 (m 2H). 333 0.0
H pyrazol -4- yl)-N4-
ne NHN a ,N1I-N, N
s, 1H), 6.72 (br s,
4.7, 3H), 1.34-1.
347 0. 0003 11--

8. 13 (
1H),

D17 14
et hyl

1H),
25 (m

NH F F|F

$, 1H),
3.06 (d
6
15-

-

Il 1
)Pé@](vgs

80

(5-Chloro-4-
methoxy-
pyrimidin-2-yl)-
[S-methyl-1-
(tetrahydro-
pyran-4-yl)-1H-
pyrazol-4-yl]-

amine

0.0663

81

4-[4-(5-Chloro-
4-methoxy-
pyrimidin-2-
ylamino)-3-
methyl-pyrazol-
1-yl]-N,N-
dimethyl-

benzamide

0.0022

82

4-[4-(5-Chloro-
4-methoxy-
pyrimidin-2-
ylamino)-5-
methyl-pyrazol-
1-yl]-N,N-
dimethyl-

benzamide

0.63

pyrimdine-2, 4-

J

H NWVR



WO 2012/ 062783- 118- PCT/ EP2011/ 069696 147 4-( 5- nmet hyl
(trifluoronethyl) pyrimdin-2- ylam no)-1Hpyrazol

- 4- (4-

(et hyl am no) - 5-

-1- yl)benzonitrile \ NH

N, ) 1H NvB 20082786z, DMSO) 6 9. 20 (s, 0% 8.73 (s, 1HpcTHP2E1/(069694H) ,
7.91 (s, 4H), 7.09 (s, 1H, 2.94 (d, JNB-4] 3, 3H), 2.29 (s, 3H). 0.017
HN- NI, AN N QO 11\ 148 4- (3-nethyl-4-(4- (nethylam no)-5-

(trifluoro hyl ) rimdin-2- ylam'no-lH- pyrazol-l- yl ) benzonijtrile

NH /\ 1H Nwﬁr[fh(ét?lﬁlfw DVBO) 6 87D s , 8.10 (s, 1H),|7.98 (d, J= 3.6,
2H), 7/78 (d,methexy8. 6, [1H), 6%}3 1 2.88 (d, J = 3.8 2H), [2.36 (s,
2H). 0.00 110 || 49| N4- net hyl - N2- ( 3- net hyl -

(tetrahydr

pyri m dBheq

Pyimidnd-

lathin@iam ne

methyl-pyrazol-

1-yl]-
benzonitrile

- 1H agol - 4-

F F pN-NF HNNNH| |

(trifluoronet

nyl)

84

N*-(5-Methoxy-
I-methyl-1H-
pyrazol-4-yl)-
N*-methyl-5-
trifluoromethyl-
pyrimidine-2,4-

diamine

0.0742

85

(5-Chloro-4-
methoxy-
pyrimidin-2-yl)-
[5-chloro-1-
(tetrahydro-
pyran-4-yl)-1H-
pyrazol-4-yl]-

amine

0.0066

86

(5-Chloro-4-
methoxy-
pyrimidin-2-yl)-
{1-[1-(2-fluoro-
ethyl)-piperidin-
4-yl]-3-methyl-
1H-pyrazol-4-

yl}-amine

0.183

87

N-[1-(1-
[1,3]Dioxolan-
2-ylmethyl-
piperidin-4-yl)-
5-methyl-1H-
pyrazol-4-yl]-
N'-ethyl-5-

trifluoromethyl-

0.0008




\ NNNnNn O 1H NVR (400 Mz, DVMSO) 6 8.95 (s, 1H), 8.08 (s, 1H), 7.99 (s,

1H), 6.
3H), 2.

96 (s, 1H), 4.88 (m 1H), 3.99 - 3.74 (m 4H), 2.89 (d, J = 4.4,
33wOm12lie}7832. 13 (m 4H). 0.0068 150 N4-met hyl - Neq/mp2emmwbdeys - 1-

(tetrahydr of uran3-yl) - 1H pyrazol 4-y1)- ]§)4'(tr| fl uoronet hyl) pyrimdine-2,4-

diam n

1 -\Z7- -(\71 71 2 --7 1H NMR (400 M4z, DMSO 6 8 87 (s, 1H)

8. 05 (:
4.19 -

ymﬁl(ﬁﬁeﬁd J = 92.3, 1H), 5. 90 (s, 1H) 5.10 - 4.58 (m 1H),

5- (4- (4

met hyl -
1H), 8

(m 1H),

WO 2011
1H, 1
pyrim

10

X no)-5- (trifluoromet!

1H— [%ilfl -1- yl -1- 1F HNNNH /| NN 1H NMR (400 M—lz DVSO)
05

3 5D3jﬂ)wxo]la\-n) 3.38 (m 2H), 2{82 (m 3H), 2.49 - 2.09 (1
2/ 06 93% gr_PCT/ EP2011/ 069696 net hyl pi peridin- 2-ope 6H)
08 52 5-(4- (4y~(ethyl am no)-5- (trifluoronethy
1i n- plpynélm%ml)) 3+ met hyl AHL
3-methyl-1H- p .

o

pyrazol-4-yl]-
N'*-ethyl-5- Q (j
y [ >‘/N

@)

88

Z

trifluoromethyl-

pyrimidine-2,4-

diamine

Example 89 5-Bromo-N2-(1,5-dimethyl-1H-pyrazol-4-yl)-N4-methylpyrimidine-2,4-

diamine

To a mixture of 5-bromo-2-chloro-N-methylpyrimidin-4-amine (0.201 g, 0.903 mmol)
and 1,5-dimethyl-1H-pyrazol-4-amine (0.12 g, 1.08 mmol) in 2-methoxyethanol (2 mL) was
added TFA (0.070 mL, 0.9 mmol). The reaction was stirred in a sealed tube at 100 °C for 90
minutes. The resulting precipitate was collected by filtration. The isolated solid was further
purified by reverse phase HPLC to give 5-bromo-N2-(1,5-dimethyl-1H-pyrazol-4-yl)-N4-
methylpyrimidine-2,4-diamine (46 mg, 17%). LCMS (Method A): [MH+] = 297.0 at 2.57 min.
1H-NMR (DMSO): & 8.28 (s, 1H), 7.84 (s, 1H), 7.49 (s, 1H), 6.79 (d, J = 3.4, 1H), 3.67 (s, 3H),
2.82(d, J=3.6, 3H), 2.14 (s, 3H). Ki = 0.017 uM.

Compounds made using the above procedure are shown in Table 8 below, together with

low resolution mass spectrometry (M+H), proton NMR, and LRRK2 Ki (micromolar) data for
selected compounds determined from the assay described below.

Table 8
Name Structure 'H NMR M+H | K
N*-(1,3- L
' NF H-NMR (DMSO): § 8.24
Dimethyl-1H- |
s (s, TH), 7.98 (s, 1H), 7.73
pyrazol-4-yl)-5- HN™ "N° 'NH
90 | s | | (s, 1H), 6.46 (d, J = 4.3, 345.0
iodo-N"-methyl- A
o \ 1H), 3.70 (s, 3H), 2.85 (d,
pyrimidine-2,4- N—N
o \ J=4.6,3H), 2.08 (s, 3H).
diamine

, 1
3.6{@3 4H), 2.4 (m 3H), 2.4p - 2.04 (m 5H. 0 0051 151
- (o i

5
6 8.
7.66/ (s, 1H), 6.89 (s, 1H), 4.81 - 4.63|(m 11, 3.6l
n
i

(s,

0. 0011

(m



met hyl pi peridin2-one F F NV 1F HNNNH N-N -N o (m 1H NWR (400 MHz, DWVSO) 6

8.90 (s, 1H), 8.08 (s, 1H), 7.90 (s, 1H), 6.95 (s, 1H), 4.58 (m 1H), 3.68
- 3.53 (mvo2bi20631842 (m 2H), 2.82 (m, 3H), 2.45 -2.18 ¢eow/EPR)11/089688 (m
4H), 1.12 (m 3H). 0.0073 153 5-(3-nethy1- 4- (4- (nethyl ami no) - 5-
(trifluoronmethyl) pyrimdin-2- ylamng)-1H pyrazol-1- yl)piperidin-2- one
F N)<FF | [HNNNH. | r NN HN 1H NMR (400 MHz, DMVBO) 6 8.95 (|s, 1H)|, 8.05| (d,
J = 28.6, methys2ts, | 1H), 6.97 s, |1H), 4.49 (m 1H), 3.47 (m 2H),| 2. 88
(d, J| = 4/35-n@hyl-120139 1. Q% H).| 0.0097 154 5-(5-nethyl -4- (4-
(et hyl am ra%& S-(trifluoro hyll ) pyri i di n-2- yl ami no) - 14| pyrazol - 1-
yl ) pi peri di % one N <FF4 N H r{NNNHN o 1H NVR (400 WHz, DVSO b
8.87 (s, 1Hifludo@byljsp 1H)L 7.62 (d, J = 96.3, 2H), 6.90 (s, 1H)|, 4.59 (m
1H), B.#/5 'rigi 44?-yﬂ£-”i‘H-1H d 3\ (m 1H), 2.84 (m 3H), 2.30 448, 9H) godl- PO
(m 1H. §"'0025Y 155 N2+ (N-N sopr opyl - |5-net hyl - 1H pyrazol|-4-y1)|- N4-
net hy| - 5- | PyFzek4ybotet hyl ) imdine-2,4- dianmine LL LL|2 1 z-
(trifluoromethyl) N =
pyrimidine-2,4- F
. F
diamine
N4-methyl-N2- c
3-methyl-1-(1- F
Ez;n; o S
o . HN)\\N NH
trifluoroethyl)pip % |
92 | eridin-4-yl)-1H- &l_\N 438.2 | 0.046
pyrazol-4-yl)-5- @
trifluoromethyl F
( e g Y) N\_—QF
pyrimidine-2,4- =
diamine
1H NMR (400 MHz,
5-bromo-N4-
~_Br DMSO) 6 8.22 (s, 1H),
methyl-N2-(5- N |
thyl-1-(1 )\\N 7.84 (s, 1H), 7.56 (s, 1H),
methyl-1-(1-
Y A 'T'H 6.76 (d, J = 4.6, 1H), 4.12 —
(27272_ AN
. . \ 4.00 (m, 1H), 3.22 (q, J =
93 | trifluoroethyl)pip | N-N 0.0014
. 10.2, 2H), 3.00 (d, J=11.9,
eridin-4-yl)-1H-
L {F 2H), 2.82 (d, J = 4.5, 3H),
razol-4-
Py . \,QF 2.56(d, J=11.9, 2H), 2.01
yD)pyrimidine- F
. (qd, I=12.3, 3.7, 2H), 1.75
2,4-diamine
(d, J=13.4, 2H).
5-bromo-N4-
5 | IHNMR (400 MHz,
methyl-N2-(3- NZ
| DMSO) & 8.28 (s, 1H),
methyl-1-(1- HN” SN” > NH
(2.2.2- | 7.86 (d, J=13.2, 2H), 6.80
- . LS (d, T=4.6, 1H), 4.05 - 3.93
94 | trifluoroethyl)pip N-N 0.013
. (m, 1H), 3.21 (dd, J = 20.6,
eridin-4-yl)-1H- @
L J F |103,5H),2.98(d, T =120,
razol-4-
pyrazota- N—CF | 2H), 2,86 (d, T = 4.6, 3H),
yD)pyrimidine- F
o 2.00 — 1.80 (m, 5H).
2,4-diamine




(\ Z.0J Z2--2Z 1H NWR (500 Mz, DVMSO 6 8.08 (s,
4.39-4.44 (m 1H),
315 0. 0025

6. 80
3H),

yl ) be
(s, 1
2. 88
(trif
di et
9. 00
3.43

(s,

1H),
1. 49w0d0120521835, 6H) . 6
2012/ 062783-120- PCT/ EP2011/ 069696 156~ 1|Q N-di et hyl- 4-

5.15 (s,

1

H)

1H),
WO

7.88

3.01 (d, J=5, 3H),
PCT/EP2011/069696
(5-met hyl- 4- ( 4-

(s, 1H),

2.22 (s,

(methylam no)-5- (trifluoronet hvl\ nvrl m din-2- ylam no)-1H pyrazol -
hzami|de HN NoN 1110 0 N---. EENH G LH NI\/R(400 MHz, DMSO) 6| 9. 07
H, 851908 N4y, 7.57 (q g %@9 s, , 2.99 (s, 6H),
d, JnetdelN2-8H), 2.31 H0 ﬁ 4- (4- (et hyl|am no) | 5-
uor orree;w_ll) i | d| n R SONB 84 (S,ll-lé)yr azgl -1-y1)- N N
hyl bel? d@ N—|-- 7/931(S 1}@47@1]{51 (400 MHz, DvBO 6
95 ;Elﬂ)iﬂuoraetﬁsdl)-— 7 86((% 2 44 g) 6. 95 |(G00IRH) ,
S, 2y pZa29.4(S, 6 N 31 F(s -|§) . 9222£1 o 3H).| 0.00D3
Novrimidine. F (g, ), ( :
yDpyrimi F = 4.6, 3H), 2.15 (s, 3H).
2,4-diamine
5-bromo-N4-
tr;nll(;z 5 NZNBT | THNMR (400 MHz,
ety ERA )\\/I DMSO) & 8.35 (s, 1H),
methyl-1-(2,2,2 AR 86 (s, 1H), 7.68 (s, 1H),
96 | trifluoroethyl)- AN 0.0011
H 4 NG 6.80 (d, ] =4.5, 1H), 4.99
pyrEo T —LF (q,7=9.2,2H), 281 (d, J
yDpyrimidine- F = 4.5, 3H), 2.20 (s, 3H).
2,4-diamine
1H NMR (400 MHz,
DMSO) § 9.06* (br s, 1H),
8.69" (br s, 1H), 8.337 (s,
N4-ethyl-N2-(3- F 1H), 8.13* (s, 1H), 8.09*
methyl-1- N/\f<': (brs, 1H), 7.94" (br s, 1H),
(oxetan-3-y)-1H- | A A~ | 7:09% (brs, 1H), 6,95 (br
97 | pyrazol-4-yl)-5- \8\ H s, 1H), 5.47 (p, 1 ="7.0, 343 | 0.0016
(trifluoromethyl) NN 1H), 4.92-4.85 (m, 4H),
pyrimidine-2,4- . 3.68-3.30 (m, 2H), 2.21 (s,
diamine © 3H), 1.17 (t, T = 7.0, 3H).
[* and T denote rotameric
peaks.]
5 -chloroN4 1H NMR (400 MHz,
t; 10;1(;_ - ] o |DMS0)588.44 (brs, 1H),
-N2-(3- N
. Y 8.01 (s, 1H), 7.87 (s, 1H),
methyl-1- HN NSNS
H 7.10 (s, 1H), 5.46 (t, J =
98 | (oxetan-3-yl)-1H- N 309 | 0.0031
oyrazol-4- NN 7.0, 1H), 4.89 (dt, J =22.1,
Dpyrimidi bo 6.7, 4H), 3.44 (p, 1 = 6.7,
YUPYTImIGIne: 2H), 2.20 (s, 3H), 1.18 (t, J
2,4-diamine ~7.1.38H)




' 58 N4-et hyl - N2-(5- nethyl-1-

(tetrahydro-2Hpyran-4-yl)-1H

pyrazol -4-y1)-5- (trifluoronmethyl) pyrimdine-2,4- diamne NHN NNO , NNH
F F F 1H WRo(24@0788Hz, DVMSO) 6 8.80 (s, 71H), 8.05 (s, liEI/EP2613/069%96 1H) ,
6.87 (s, 1H), 4.41 - 4.24 (m 1H), 3.997tdd, J = 11.2, 4.0, 2H), 3.47(t, J=
11.2, 2H) 338 (s, 2H), 220 (s, 3H) 201 (qd, J =124 _4 5 2H 1 85 -
1.64 (m 2H), 1.08 (s, BH). 0.0003 189 Nd: et hyl -N2-(3- nuthyl - 1.
(tetrahydno-2Hpyran-4-yjl)-1H pyrazol 41 ITMPS( O@tMHfZi uor orret hyl )
pyrimding-2,4- diaminel N HN N-N O , NWMBOKSP.(UH{sNNR, (400 MHz, DVBO) 6
8.88 (s, 1RMproBoOs(s, AH), 7.87 (s, 1 . 1H). 4|42 - 4.15 (m
1H), B.94](d J.= él.o, oH) . 3-44Bft, ?)'2:9@1?@’9?%(?’%)12 (s, 2H). 1.89 (s,
3H), .21 | MethddVIhl- 21 . oNoo3o  Wo|FepXdpE2 28811217 #ET/| EP201 1/ 069696 160
N4- et hyl - Nawefi/l- 1Bt hyl - [1- st fony 1= 4 BH Ry ezl #-¥1) - 5-
(trif] & onet thl pyrim di ne- 2, 4- Hdi arn'rq’e F_JF KIF' I3O(:—<Nﬁ|NH &83. | 0.0054
(:)s, 1\ 1- 1PY%°°N 1H VR ép/wz, DVEO)2-8 51280845, 3Dy, 8.44 (s, 1H),|8.20
(s, 1H), TyRayiisjdiddd), B.4&\p, J = 6.8,8d) =3 A8H)s, 3H), 2.32 (s, 3H),
1.21 + 1. 09 {gn3td - 0. 0003 161 N2-(1-(4- (cyclopropylsulfo nyl)phenyfl)-3-
met hy| - 1HH pyrazol - 4-y1) - N4- et hyl - 5-| Ndté:itbtmioraereahy! ) pyri m di ne- 2, 4-
diamne L|L LLI (
2-methyl-1-(5- - | IHNMR (400 MHz,
methyl-4-(4- ~ F | CDClL) § 8.08 (s, 1H), 7.76
N F
(methylamino)-5- L (brs, 1H), 6.69 (br s, 1H),
100 (trifluoromethyl) HN™ N ” 5.15 (s, 1H), 4.49 (s, 1H), 345 | 00085
pyrimidin-2- % 3.97 (s,2H), 2.98 (d, J = '
ylamino)-1H- N-N 4.6,3H),2.21 (s, 3H), 1.18
pyrazol-1- OH (s, 6H).
yl)propan-2-ol
S5-chloro-N4-
Cl 1H NMR (400 MHz,
methyl-N2-(3- N
| DMSO) § 8.88 (s, 1H),
methyl-l- HN N/ N/
H | 8.43 (s, 1H), 7.95 (s, 1H),
101 | (methylsulfonyl)- 7 0.0088
) 7.22(d, J =43, 1H), 3.38
1H-pyrazol-4- 0. N-N
o A (s, 3H), 2.91 (d, ] = 4.6,
yD)pyrimidine- /"0
o 3H), 2.31 (s, 3H).
2,4-diamine
N4-methyl-N2-
(3-methyl-1- F £ | 1H NMR (400 MHz,
(methylsulfonyl)- )N'\YF DMSO0) § 9.35 (s, 1H),
1H- 1-4-yl)- HN" NP NT | 8.47 (s, 1H), 8.20 (s, 1H
102 pyrazol-4-yl) N (s, 1H), 8.20 (s, 1H), 0.0029
5- %Y 7.17 (s, 1H), 3.41 (s, 3H),
(trifluoromethyl) O\\S,N_N 2.93 (d, J=4.4,3H),2.32
pyrimidine-2,4- /0 (s, 3H).
diamine
N4-methyl-N2- © F | 1H NMR (400 MHz,
(3-methyl-1H- )Nl:\f<F DMSO0) 8 12.20 (d, J =
103 | pyrazol-4-yl)-5- HN” N7 ”’ 43.0, 1H), 8.81 (s, 1H), 0.0090
(trifluoromethyl) 2 8.06 (s, IH), 779 (d, J =
pyrimidine-2,4- HN—N 67.1, 1H), 6.90 (s, 1H),




\z2Z-i( _ezZ" 1 i NZ 1? ,cO0O 0/ 1H NWR (400 Mz, DVMSO 6 9.12 (s,
1H, 8.11 (s, 1H, 8.02 (d, J =8.6, 3H, 7.84 (d, J =8.6, 2H), 7.00 (s,
1H), 3.0Iwe 812821081 4H), 2.37 (s, 3H), 1.22- 1.14 (m 2HrEP11469606 94 (m
2H). 0.0003 162 4-(4-(4- (ethylanminoJ %= (trifluoronethyl) pyrinidin-2-
ylam no)-5- nethyl-1H pyrazol-1- yl)henzonitrile Ft NFE k HNNNH ----- N- N
lit /| 1H NMRii90 MHz, DMBO) 6 9.06 (9.2 86k, 318),205(8,3HH) ,| 7.99 |(d, J F
8.6, PH), |7.78 (d, J =8.6, 2H), 6.97 (s, 1H), 3.43 (s, 2H), 2.36 (s, BH,
1.12 (t, J = 6.8, 3H). | 0.0003 163 N4-et hyl - N2- ( 5-

met hy| - 1- (4- (et hyl sul fonyl ) p henyl1)-1H pyrazol-4-y1)-5- |(trifljuoronefhyl)
pyrimdine-2,4- diaminel NFF HNNNH ----( N-N O, cis' 1H NWVR (400 (WHz, DVSO
6 9.09 (s| 1H), 8.15 - 8.02 (m 3H), 71.84 (d, J =8.7, 2H), 6.97 (s, 1H),
3.43 (s, 2H), 2.37 (s, BH, 1.12 (t, J = 7.0, 3H. 0.0003 WO
2012/ D62783- 122- PCT/ EP2011/ 069696 164 [N, N-di net hyIl-4- (3- et hyl -[4-(4-
(et hyl amino)-5- (trifluoronethyl) pyriim 8MR 240018 no) - 1Hpyr azol - 1-

yl)benzamde * AN, . HN/ N-N-i F1F MY LH BRLE09 MP

ethyl-N2-(3- N/\iBr 8.00 (s, 1H), 7.94 (s, 1H),
methyl-1- NSNS | 6.90 (s, TH), 5.47-5.45 (m,

104 | (oxetan-3-yl)-1H- \(\ " 1H), 4.89 (dt, J =22.8,6.7, | 353 |0.0014
pyrazol-4- NWI7 4H), 3.44 (p, ] = 6.7, 2H),
yl)pyrimidine- o) 220 (s,3H), 1.18 (t,J =
2,4-diamine 7.1, 3H).

N2-(1-
(difluoromethyl)- F £ | 1HNMR (400 MHz,
3-methyl-1H- Nf]ij DMSO) § 9.04 (s, 1H),

105 pyrazol-4-yl)-N4- HN™ N ’T‘H 8.09 (s, 1H), 7.98 (s, 1H), 0.0055
methyl-5- @& 7.71 (t, J=58.1, 1H), 7.01
(trifluoromethyl) F_<§'N (s, 1H), 2.84 (s, 3H), 2.34
pyrimidine-2,4- F (s, 3H).
diamine
N2-(1-

(difluoromethyl)- £ | ITHNMR (400 MHz,
5-methyl-1H- Jfflf<F DMSO) § 9.20 (s, 1H),

106 pyrazol-4-yl)-N4- HNSN ’T‘H 8.31 (s, 1H), 8.15 (s, 1H), 0.0019
methyl-5- \a(£) 7.66 (t, J=59.5, 1H), 7.15
(trifluoromethyl) | %N‘N (s, 1H), 2.91 (d, T = 4.4,
pyrimidine-2,4- F 3H), 2.24 (s, 3H).
diamine

1H NMR (400 MHz,
5-bromo-N4- Br DMSO) 6 8.20 (s, 1H),
ethyl-N2-(1- )NjI 7.85 (s, 1H), 7.49 (s, 1H),

1 | ethyl-s-methyl- HN™ N TT\ 6.72 (t, J = 5.5, 1H), 4.00 0.0004
1H-pyrazol-4- a\/ (q,J=7.2,2H),3.35(p,J 3
yl)pyrimidine- N—N\’_ =6.9, 2H), 2.15 (s, 3H),
2,4-diamine 1.27 (t, I=7.2, 3H), 1.10

(t,J=17.1, 3H).




DVBO) 6 9.17 (s, 1H), 8.65 (s, 1H), 8.14 (s, 1H, 7.76 (d, J = 8.5 2H),
7.50 (d, J = 8.6, 2H), 7.06 (s, 1H), 3.06 - 2.86 (m O9H), 2.28 (s, 3H).
0. 0057 16\50N312Q01527s(30ycl opropyl neth yl1) 0% met hyl - 1H  pyr azolrpdo1y byochél-
met hyl - (trifluoronethyl) pyrlmdlne1 4- di am ne 1,z \ -( 1H NWR
(500 DMBO) 6 8.41 (d, J="16.0,_ 1H) 8 04 (s, 1H) 659 (s, 1H) 6 59
(s, 1H), [3.89 (m_J= 11.0, 2H), 5((d, J 5, 3H), 2.17 (s, [1H),
1.13-1. 18 | OrhroneyN2-§1-44L 0. 50 (72 de%Z‘@?MEIZ 2H). [327 0./0012 1B6
(N2-(1- (cych-opoapybmprhl y1) - @Nﬁe + 1HMBQ) 88017 @- Y1), - NA-| et hyfl - 5-
trifluoro I yrlmdine 4- diarn i z-ci |--z 1H NWR
(500 Mg %ﬁ%%%%l (d IET0, 1H @@%@4?% 7Z‘é"zoz (s, 1hboo<f3 55
(s, 1H), :;pamzolsmnmm NoN Qo' (d, |Jm, ZHS,7.3Hx, T 1889 (s, 1H),| 1.15-1.20
(M 1H). Ouffryifhififig 50075 0. 28-0. 33 5 ¢ 2H0. 117 904 o7 e (. (-
(cycl opror J@g nlyf‘gg )-5- nethyl ﬂ?H— i Hgl éi - N4- net hyl -
(trifluor n%f"rﬂﬂmlnévrl rr (ﬁi ne-2, 4- di anine )122I3|r(IN|§IH)N-N Nl<FE F | | fH
NMR (400 MHz, DMBO .24 (s, AH) 58,75 (s, 1H), 8.16 (s, 1H), [8.02 -|7.87
(m 4H), 75d§01(n§-N H) 2 96 (87 X= 4|3, 3H), 2.92 -2.81 (m 1H)| 2.31| (s,
3H), .21 32H)|, 1.10%, 097, (m 2H). 0.0188 WO
2012/ 062783- #“ﬁdP% 2011/ D69636 N2- (5-chl oro-1- (oxetan-3-lyl)-1H
pyr azphodH y¥ yl =55 rifluoromethyl) pyrimdine-2, &qodilaghie F F
NF HNNNH ¢ilH-pytaddlele] NN
yl)pyrimidine- @
2,4-diamine
5-bromo-N4- NTBr
methyl-NZ-(S- HN)\\N NH
thyl-1-phenyl- |
110 | TOYTTPREYE N 360
1H-pyrazol-4- N-N
yl)pyrimidine- @
2,4-diamine
5-bromo-N4- B
N
methyl-N2-(1- )'\/I
~
|1y | methyl-1H- HN™ N NH
pyrazol-4- ﬁ
yl)pyrimidine- N—N\
2,4-diamine
N4-methyl-N2- RF
(3-methyl-1-(1- )Nl\\ F | '"HNMR (300MHz,
(methylsulfonyl)a | HN" N N7 | CD;OD) 4 8.12 (s, 1H),
|1, | Zetidin-3-yD-1H- N 7.93 (s, 1H), 5.22-5.13 (m,
pyrazol-4-yl)-5- N—N 1H), 4.35-4.30 (m, 4H), ,
(trifluoromethyl) b 3.31 (s, 3H), 3.31 (s, 3H),
pyrimidine-2,4- Ny | 224 (5,31
diamine 0"
5-bromo-N4- N4\|Ar5r 1H NMR (400 MHz,
methyl-N2-(3- Sy oy | DMSO) 6 8.22 (s, 1H),
113 | methyl-1-propyl- 2N | 7.84 (s, 1H), 7.51 (s, 1H), 0.012
1H-pyrazol-4- /\/N—N 6.75 (d, J=4.0, 1H), 3.92
yDpyrimidine- (t,J=7.0,2H),2.81(d, J =




1H NVR (400 MHz, CDC13) 6 8.25 (s, 1H), 8.13 (s, 1H), 6.89 (br s, 1H), 5.56
(p, J =7.1, 1H, 5.25 (s, 1H), 5.19 (t, J = 6.6, 2H), 5.00 (t, J = 7.2,
2H), 3. 08wbOdp12d06z784. 7, 3H). 349 0. 0095 169 N4- et hyl - N2- pe1/BPRI1hpbocdél( 3-
met hyl oxet an-3- yl)methyl )-1H pyrazort®=y1)-5- (irifluoromet hyl)
pyrimdine-2 4- diamine u U 11/ | / -\ 7 [ (Z 7=(--7Z 1H NVMR (400 Mz,
CDC13) 6 820QdiafminelH), [7. 70 (br s, 1H) .4 B34 1bs(s3HIH.705. 04 (s, 1H),| 4.78
(d, J =61, 2H, 4.40|(d, J =6.1, 2H), 4. 5 § ]3_.46 (p, J = 6.5,
2H), 2.20|(s, 3H), 1.25 (s, 3H), 1.21|(J372 7Hp 03347371 0. 0022 170
N2- (1- (cycl opropyl sul fo nyl)-3-net hyl| T gyazol - 4-y1) - N4-net hy|l - 5-
(trifluoronethyl) pyrimdine-2,4- diamine LL LL 2 u -\z- -( \ zQ \\ ..|["
...u)|\z-¢ bi -z 1H NMR (400 MHz, DVBO 6 9.36 (s, 1H), 8.44 (s, 1H),| 8.19
(s, 1H), 7.18(s 1H, 3.07 - 2.96 (m 1H, 2.92 (d, J = 4.4, 3H,] 2.32 (s,
3H), 1.24|- 11{107 (m 4H). 0.002 171 NAHNMK e400IMpzopyl sul f o
ny1l) - 3- net| BydordNpyr azpl - 4-y1l) - N4- et|hyl t1d £ onetlhyl )
ﬁ?ﬁwség\s(séécfs,ﬂﬂi’)’, Y At

pyrim di ne- Aamne LL LL | j of C Z A U -¢c '0ji --z H
NVR (400 wﬂ%thd%l%o?ﬂes 9. 36 (sN/ﬁ, 8.| 4184 (s, 1HHY 82ds.1d91) s, 1H), |7.23 (5

1H), 8. 47| (it (G2, 09 (m , 1A e ﬂ)&z (%04 @ ~abr 2843709 (m 7). O 0009
oet hyh) -

172 5t chl onetiN4ofetands- di fl u - - dimethyl -1k Nci [HNNN 1H N-N
/ ol 0070 | Mhl jH N [? =58,2H),420(d,J 323 | 0.019
ylmethyl)-1H- NIV = 6.0, 3H), 3.44 (br s, 2H),

pyrazol-4- \7CO 2.86(d,J=4.6,3H),2.11

yDpyrimidine- (s, 2H), 1.14 (s, 3H).
2,4-diamine
5-bromo-N2-(1- _ | THNMR (400 MHz,

= r
3,5- " | DMS0) 88.67 s, 1H),
difluorophenyl)- \;/NS M 861 (s, 1H), 7.96 (s, 1H),

115 | 5-methyl-1H- - 7.45 (d, T=8.2, 2H), 7.06 0.031
pyrazol-4-yl)-N4- FQ (t, 7=9.2, 1H), 6.93 (d, T =
methylpyrimidine . 43,1H),291(d,J =45,

-2,4-diamine 3H), 2.25 (s, 3H).
>-bromo-N2-(1- & | 1IHNMR (400 MHz
, Sy | DMSO) 6 8.55 (s, 1H),
difluorophenyl)- |
A 7.96 (s, 1H), 7.90 (s, 1H),
116 | 3-methyl-1H- ] 740720 (m. 3H), 6.56 0.0003
40 —7.20 (m, , 6.
pyrazol-4-yl)-N4- FQ (d,T=4.4, 1H), 2.86 (d, ]
methylpyrimidine F _ ; 5 3H)’ ) 34; " 3H)’
-2.4-diamine T e
N4-methyl-N2- F | THNMR (400 MHz,
(3-methyl-1- (AL | DMS0) §9.20 (s, 2H),
(pyridin-2-yl)- Py 8.40 (d, J=4.7, 1H), 8.18

|1 | 1H-pyrazol-4-yD)- AN N 6 1), 791 (1, 7= 7.8, 0 0067
5- \6\ 1H), 7.83 (d, J = 8.2, 1H), '
(trifluoromethy1) N-N 7.29 ~7.19 (m, 1H), 7.08
pyrimidine-2,4- NN (s, 1H), 2.96 (d, T = 3.9,

diamine 3H), 2.32 (s, 3H).




WD 2012/ 062783- 124- PCT/ EP2011/ 069696 pyrazol -4- yl)pyri m di ne2, 4-di am ne

173 5-chloro-4- nethyl-N-(3- nethyl-i-(4-

pyr azol - 4voyebiznseisai di n-2- am ne C.)

8. 6,
2. 34
nmet hy
di am
(s, 1
(m 2
7H) .
(trif
yl) pr

(met hyl sul fonyl )p henyl)-1H
) Zz -if \' _ezprT/EPR011/069686 O U)
o 1H NMR (400 M4z, DMBO) 6 9.10°d; 1H), 8.31 (s, 1H), 8.06 (d, J

Hy, 793 (s, 1H) 785 (d_J =86_2H 328 (s 6H 240 (s_3H),
SELHE;H) . 0.484 114 mi ( 1; E]4| gcy %ﬁ%é#@u' fo Ingll )phgnyé) -5- -
- razol <4-yl1) - N4- et hyl - 5- MRy 1) pyri m dijne- 2, 4t
ne NFIEP%W%’M"QN [--'-\ NN 1H NVR | (@801 18,1200/80), 89./21 (s,| 1H), B.68
_ - - g -
E)D : Ei%eghe@:é:%z( m 7'1263, rgqi ; sf"(gﬂ)ﬂﬁ’%?ﬁ 'r?sgégi’ ;P é4.3'8,5814. g; s 6,
0. 9T H et hyi ’ [1{/('\4@ | TEChIA (s (18, @t ant no) -5
oButedtiyD)-pitr i mi di AN2- N1 aling)- LB pysaepli—ds 1 Y ) pigerildi p-1-
obi] by PR8Iy 2) <FQ€)§NNNH I 1 KPR T Y58 8 ok i7g 0.067
‘ \ 2H), 4.24 (s, 2H), 3.05 (d, J
(trifluoromethyl) N—-N S — 4.7.3H), 2.24 (s, 3H),
pyrimidine-2,4- 128 (s, 3H)
diamine ’
1H NMR (400 MHz,
N4-methyl-N2-
- | DMSO) 5 8.86 (s, 1H),
(5-methyl-1- F
N~-Sg | 8.07 (s, 1H), 7.85 (s, 1H),
propyl-1H- | B
A SN S | 6.93 (s, 1TH), 3.92 (1, T =
119 | pyrazol-4-yl)-5- % | 0.0056
' 2 6.8, 2H), 2.87 (d, J= 4.0,
(trifluoromethyl) N=N
L S~ 3H), 2.11 (s, 3H), 1.73 (b, J
pyrimidine-2,4-
7 =7.1,2H), 0.82 (t, T = 7.3,
diamine
3H).
1H NMR (400 MHz,
N4-methyl-N2-
- | DMSO) 5 8.80 (s, 1H),
(3-methyl-1- F
N~-Sp | 8.04 (s, 1H), 7.61 (s, 1H),
propyl-1H- A 6.88 (s, 1H), 3.94 (1, J =
120 Ldv]).5. HN” N7 NH 88 (s, 1H), 3.94 (1, J =
pyrazol-4-yl)-5 # | 0.0006
‘ 2 7.0, 2H), 2.82 (s, 3H), 2.12
(trifluoromethyl) N=N
L S~ (d,7=39.3,3H), 1.71 (b, J
pyrimidine-2,4-
. =73,2H), 084 (t,J =73,
diamine
3H).
1H NMR (400 MHz,
5-bromo-N2-(1- N7 Br
. /I DMSO0) 5 8.28 (s, 1H),
isopropyl-3- s
HN” N7 NH | 7.88 (s, 1H), 7.83 (s, 1H),
121 methyl-1H- | 6.80 B
. 80 (d, J=4.3, 1H), 4.39 - 0.0031
pyrazol-4-y1)-N4- /
L N-N 426 (m, 1H),2.86(d, J =
methylpyrimidine \< 4.6, 3H), 2.10 (s, 3H), 1.36
. 10 (s .
-2.4-diamine 7 7
(d, T=6.7, 6H).
= Br
5-bromo-N2-(1- N:I 1H NMR (400 MHz,
(4-chlorophenyl)- \HXNW NN | DMSO0) 6 8.64 (s, 1H),
Z
122 | 5-methyl-1H- w 8.55 (s, 1H), 7.95 (s, 1H), 0.014
pyrazol-4-y1)-N4- Q 7.72 (d, T = 8.9, 2H), 7.49
methylpyrimidine o (d,J=89,2H), 6.92(d,J




N4- et hyl - N2- (1- net hyl - 1H pyrazol - 5-y1)-5-
pyrimdine-2,4- diamne F __F NF

HNNNH N

0.011 WO

(trifluoromethyl)

2012/ 062A88-202%6P83/ EP2011/ 069696 177 N2- (3- cycl opr opy kcimpomtifoydeod H-
hyl ) pyrimdine-2,4- diamne F NFF

pyrazol -4-yl)- Nd- net hyl - 5-

(trifluort

)& HNNNH b - - - - - [ N-N\ 0. 0067 178 N2-(5- cyclopropyl-1- nmethyl-1H
R < PN TR Tn8E 009 179 N et hyl Iy T S hee i 1 (O3 et hyl oxet a- 3
< : - met hyl - N2- é - -1- - met hy|/l oxet an- 3-
yl) met hyl ) - 1Hpyr azol - 4-ly1) - 5- (triqucB%ﬂe~2§E§% Timdine-2,4- |diamng F
iF NE HNNNH - - - - - - ..el NN O 1H NMR (400 MHz, CDO3) |6 8.09 (s, 1H),
7.73 | (br|s, 1H), 6.50 (br s, 1H), 5.13 (s, 1H), 4.78 (d, |J= 6.1, 2H),|4.40
(d, J =6,1, 2H), 4.22 (s, 2H), 2.99 (d, J = 4.7, 3H), 2.20 (s, |3H, 1125
(s, 3H). 357 ?.?090 180 N2- (5-chl oro- 1-
N2-(1-(4-
chlorophenyl)-5- F ¢ | IHNMR (400 MHz,
methyl-1H- j‘\\YF DMSO0) 5 9.03 (s, 1H),
1y | Pyrazol-d-y)-Na- ™ ]8.05(d, 1=33.8,2H), 7.57 0 0003
methyl-5- NN (s, 4H), 6.76 (d, T = 171.5, '
(trifluoromethyl) Q 2H), 2.88 (d, J = 3.9, 3H),
pyrimidine-2,4- c 2.28 (s, 3H).
diamine
N4-methyl-N2-
(3-methyl-1-(4- LF | IHNMR (400 MHz,
N~
(methylsulfonyl)p " 'NYNHF DMS0) § 9.12 (s, 1H),
1pq | DenyD-1H- A " 18.07(t, T=13.9, 3H), 7.84 00003
pyrazol-4-yl)-5- NN (d, T=11.0, 2H), 7.00 (s, '
(trifluoromethyl) | o Q 1H), 3.28 (s, 3H), 2.88 (d, J
°s
pyrimidine-2,4- o = 4.0, 3H), 2.37 (s, 3H).
diamine
N4-methyl-N2- H (400 MH
(5-methyl-1-(4- e | HNMR -
(methylsulfonyl)p N'YF DMS0)69.24 (s, 1),
henyl)- 1L \H)NW N" NH 1 875 (s, 1H), 8.16 (s, 1H),
enyl)- -
125 Y Ld-y])-5 ¢ 8.02 —7.91 (m, 4H), 7.09 0.0047
pyrazol-4-yl)-5-
1H), 3.23 (s, 3H), 2.95
(trifluoromethyl) | | Q (s, 1H0), (s, 38,
oyrimidine-2.4- P e (d, J=4.3, 3H), 2.31 (s,
’ 3H).
diamine )
N2-(1-((18,5S)-
8- Ror
oxabicyclo[3.2.1] N 'H NMR (300 MHz,
octan-3-yl)-3- N )LN/ NF/ CD;0D) § 8.05 (s, 2H),
126 methyl-1H- % H | 4.37-4.46 (m, 3H), 3.00 (s, 0113
pyrazol-4-yl)-N4- \ \N 3H), 2.45-2.42 (m, 4H), '
methyl-5- 2.25 (s, 3H), 1.79-1.77 (m,
(trifluoromethyl) 2[ O> 4H)

pyrimidine-2,4-

diamine




(0- met hyl oxetan-3- yl)nethyl)-1H pyrazol-4-yl)-N- nethyl-5-
(trifluoronethyl) pyrimdine-2,4- diam' ne FFI NF, HINNHI | NNO 1H
NVR (400 Wbizp120ie0B3 6 8.13 (s, 1H), 11% (s 1H) 6. 68 POT/EP201110$9696. 22 (S,
1H), 4.78 (d, J = 6.2, 2H), 4. 40 (d, 2H), 4.33 (s, 2H), 3.06 (d, J

= 4.7, 3H), 1 28 (s, 3 377 Q.0056 V\D 2012/ 062783-126- PCT/ EP2011/ 069696
181 1+(4-(4 ethyl am no) -5- (tgifliuoronethyl) pyrimdin-2- ylam no)-5-
met hy| - 1H4 %?la% X yl ) pi peri di n{dF |met hyl propan-1- one |F _1, F NF | HNNNH
N\ NN Of methyl-161-1H NMR (40& , 500 6 8.78 (s, 1H), 8.05 (s, 1H),|7.62
(s, 1H, 6.88 4.51 ='11.9, 1H), 4.45 - 4.30 (m 1H), 4.D6
(d, J| = 12.%{“%‘26'765%7 (sHN2HN™ 3NHQ (m 1H), 2.92 (m 1H), 2.80 - 2.B0
(m 1HI?27 2ngthyls- 3H), 1\553*(7 Hi .02 (m 8H). 0.0008 291382 0.0003
N4- et hyl - Nerdeiord 1 (oxet an- - yl)azetidin-3-yl)-
1H pyrazol %ﬁ fj %M tri tNudr onet hyl )| pyri mdine-2,4- diamne N jj<FF I,
HNNNH e- - | RyNimjdine2,4-1H N K(R_xloo MHz, |DMBO) 6 8.83 (s, 1H), 8.05 (s, 1H),
7.73 (s, jLId)a,mlﬁe87 (s, 98 (p, J = 7.2, 1H), 4.60 (t[, J =16.6, 2H),
4.43 (T, J = 5.8, 2H), daa-dll(m TH), d./U(t J= 3, 2H), 3.5p (t,
J = 7.3, 2N4-mdths@Nbes, RH), 2. 16 , 3 1.09
M4 meh PN i (¢ Fll NMR(4O
(3-methyl-1- _
o N F | DMSO) § 9.28 (s, lH),
(pyrimidin-2-yl)- )\\ |
HN” N7 >NH | 8.96 (s, 1H), 8.78 (d, J =
1H-pyrazol-4-yl)- |
128 | \& 4.8,2H), 8.19 (s, 1H), 7.35 0.0114
" NN (t, ] =48, 1H), 7.1 (s,
(trifluoromethyl) N
RO N),’ | 1H), 2.97 (d, ] = 4.0, 3H),
pyrimidine=2,4- \=) 233 (s, 3H)
diamine
N2-(1-(4-
E 1H NMR (400 MHz,
chlorophenyl)-3- F
NZ F DMSO) 59.16 (S, lH),
methyl-1H- o |
HNSNNH | 8.60 (s, 1H), 8.14 (s, 1H),
pyrazol-4-yl)-N4- |
129 @ 7.74 (d, J = 8.8, 2H), 7.50 0.028
methyl-5- N~N
- (d, J=8.9, 2H), 7.05 (s,
(trifluoromethyl)
L 1H), 2.93 (d, J = 4.4, 3H),
pyrimidine-2,4- ol
. 2.26 (s, 3H).
diamine
1H NMR (400 MHz,
N2-(1-(2-
F _ | DMSO) 5 8.97 (s, 1H),
fluoroethyl)-3- F
N £ | 8.08 (s, 1H), 7.93 (s, 1H),
methyl-1H- |
PN 7.25 - 6.91 (m, 1H), 4.77
pyrazol-4-yl)-N4- HN™ "N™ "NH
130 | (t, J=4.7, 1H), 4.65 (t, ] = 0.0011
methyl-5- X
- \ 47,1H), 433 (t, J=4.7,
(trifluoromethyl) N—N
L AT 1H), 4.26 (t, J = 4.7, 1H),
pyrimidine-2,4- F
T 2.88 (d, J=4.3, 3H), 2.13
diamine
(s, 3H).
N4-methyl-N2- \F | IHNMR (400 MHz,
(3-methyl-1-(1- " N\N«ﬁ; " | DMSO0) 5 8.90 (s, 1H),
tan-3- " 18.07 (s, 1H), 7.93 (s, 1H
131 (oxe‘ e f_\( (s, 1H), 7.93 (s, 1H), 0.0374
yD)piperidin-4- (j 6.95 (s, 1H), 4.54 (t,J =
yl)-1H-pyrazol-4- ErN 6.5, 2H), 4.43 (t, J=6.1,
yl)-5- o 2H), 4.00 (s, 1H), 3.49 —




0. 0015 183 cycl opropyl(4-(4- (4-(ethylam no)-
pyrimdin-2- ylam no)-3- nethyl- 1prrazo| 1- yl)piperidin-1- yl)nmethanone
F F HN NRvbeoiy/ds278438. 3 0. 0006 N WO PCT/EP2011/069696

2012/ 062783-127- PCT/ EP2011/ 069696 184'U§clopropyl(4 (4- (4-(ethylam no)-

5- (trifluoronethyl)

(trifluoronmethyl) pyrimdin-2- ylamng)-5- nmethyl-1Hpyrazagl -1-
Y1) pi per i di@iflorotai@) hanone 4383 0.300f, 1H), 288 (d, )2, |- 1~ _-2
pyrimidine-2,4- 4.4, 3H),2.76(d,J=9.5,
diamine 2H), 2.12 (s, 3H), 2.04 —
1.72 (m, 6H).
1H NMR (400 MHz,
N4-methyl-N2-
DMSO) & 8.84 (s, 1H),
(5-methyl-1-(1- E
F | 8.04 (s, 1H), 7.71 (s, 1H),
(oxetan-3- NZNTF
T PN 6.89 (s, 1H), 4.55 (t, T =
yl)piperidin-4- AN N hiH
% 6.3, 2H), 445 (t,J=5.5,
132 | y)-1H-pyrazol-4- Nt
s (j 2H), 4.07 (s, 1H), 3.54 —
Yo N 3.37 (m, 1H), 2.84 (t, ] =
(trifluoromethyl)
o o 19.1, SH), 2.19 (s, 3H),
pyrimidine-2,4-
7 1.99 (td, T=23.4, 11.5,
diamine
4H), 1.80 (d, J = 11.5, 2H).
N2-(1-(2- . 1H NMR (400 MHz,
fluoroethyl)-5- F | DMSO) 6 8.87 (s, 1H),
methyl-1H- N7 F 8.5 (s, 1H), 7.69 (s, 1H),
NS
razol-4-yl)-N4- | HN” N7 NH | 6.91 (s, 1H), 4.77 (t, T =
133 by ¥ | ( ) ( 0.0018
methyl-5- N 4.8, 1H), 4.66 (1, J= 4.8,
(trifluoromethyl) N—N 1H), 435 (t,J=4.38, 1H),
pyrimidine-2,4- \/\F 428 (t, J= 4.8, TH), 2.84
diamine (s, 3H), 2.18 (s, 3H).
1H NMR (400 MHz,
1-(4-(4-(4-
' F DMSO) 5 8.78 (s, 1H),
(ethylamino)-5- F
(wifluoromethy) NPYF | 8.05 (s, 1H), 761 (s, 1H),
riflu
o Y HNJ\\N NN | 6.87 (s, 1H), 447 (d, ] =
pyrimidin-2- H
- N 13.6, 1H), 4.42 — 4.25 (m,
134 | ylamino)-3- \ 0.0022
N-N 1H), 3.92 (d, J = 13.6, 1H),
methyl-1H-
3.38 (m, 2H), 3.20 (1, J =
pyrazol-1- N
g ) 11.5, 1H), 2.70 (m, 1H),
yDpiperidin-1- d
2.27(d, J=46.8, 3H), 1.83
yl)ethanone
(m, 4H), 1.08 (m, 3H).




185 1-(5-chloro-4-(4- (nethylam no)-5-(trifluoronmethyl) pyrimdin-2-

yl am no)-1H pyrazol -1-y1)-2- nethyl propan 2- of FFN)<FHNNNH I 1 NN
501-1 1HWoRo(8078bHz, CD03) 6 8.16 (s, 8.13 (s, lErm/EP2@l/06dnes, 1H),
5.23 (s, 1H), 4.09 (s, 2H), 3.99 (s, 1]H)5 306(d J =47, 3H, 1.19 (s,
6H). 365 0. 0069 186 N4-ethyl-N2-(1- ethyl-1H pyrazol- 3-y1)-5-

(trif uor()mthyl)b]BXrln1dine24 diarrineF, " -1 1\\1kF F |l HNN7| N
"1\1 |/ 1HeKRlpPTeR , DVBO) 6 6|(s, 1H), 8.10 (s, 1H), 7.558 (d,|J=
2.0, H), | addid1{4s4-OH) , | 7. 00 161 S¥IK H00MHz2. 0, [1H), 4.02 (q, J
7.2, PH), |3.57 - 3.37 = 1.2 ,.3 1.15 (t, 9 = 7.1,
3H) . | o ooi’@‘e’%ﬁlf“tl%‘je)ﬁ\lz (L hoxyﬁ)rl%%%)é-gés-%ml-1prrazo| _4- y1 ‘N4
met hy| - 5- | (triffubtancatioyiet hyl yr| m di ne-80Ms, tilpmi7ids,i IEDHN (NH /  -9N. .
1353‘% 0nE8S. WO P01 62783 125'6%@ Eﬁ%ﬁ&%%@g? 188 N2- (01061?0
met hoxycy ¢l gpen t}/l) 3- ety 1Hpyr azgl
(trif|uoroxtampe)Byrini di ne/2,4- " di arn(ﬁ’e3 ), 2.4 €s, 4H), 2
pyrazol 1- N 1 (s, 3H), 1.91 (m, SH),
yDpiperidin-1- o 0.79 — 0.62 (m, 4H).
yl)methanone
I 1(4-(3-
cyclopropyl(4-( F | 1H NMR (400 MHz,
methyl-4-(4- F
, N7 F | DMSO) & 8.90 (s, 1H),
(methylamino)-5- s |
- HNSNSNH | 8.10 (s, 1H), 7.95 (s, 1H),
(trifluoromethyl) |
L N 6.95 (s, 1H), 4.35 (m, 3H),
136 | pyrimidin-2- \ - 0.0093
- N 3.24 (m, 1H),2.88 (d, I =
ylamino)-1H-
o 4.3,3H), 2.74 (m, 1H),
-1- N
pyrazo-t- < | 2.04 (m, 6H), 1.75 (m, 2H),
yDpiperidin-1- d
0.72 (m, 4H).
yl)methanone
1H NMR (400 MHz,
1-(4-(4-(4-
- F - | DMSO) 8 8.78 (s, 1H),
(ethylamino)-5- _
(trifluoromethyl) )N\ | i 8.05 (s, 1H), 7.61 (s, TH),
HOTOMEHY HN SN SN | 6.87 (s, TH), 4.47 (d, T =
pyrimidin-2- H
' (S/ 13.6, 1H), 4.42 — 4.25 (m,
137 | ylamino)-5- \ 0.0004
N-N 1H), 3.92 (d, J = 13.6, 1H),
methyl-1H-
3.38 (m, 2H), 3.20 (1, J =
pyrazol-1- N
o — 11.5, 1H), 2.70 (m, 1H),
yDpiperidin-1-
O 2.27(d, J=46.8, 3H), 1.83
yl)ethanone
(m, 4H), 1.08 (m, 3H).
N2-(5-chloro-1- - 1H NMR (400 MHz,
isopropyl-1H- N E DMSO0) § 8.98 (br s, 1H),
pyrazol-4-yl)-N4- N 'N/ " 8.12 (s, 1H), 7.85 (s, 1H),
138 | methyl-5- Cl% | | 7.05(s, 1H), 4.65(p,J = 335 | 0.0011
(trifluoromethyl) N—l<l 6.6, 1H), 2.86 (s, 3H), 1.42
pyrimidine-2,4- \< (d, J=06.6, 6H).
diamine




127221 -(0\ ZDO\Z -c 11-1INWR (500 MHz, DMSO) 6 8.49 (s, 1H), 8.07 (s,

1H), 6.68 (d, J= 2.5, 1H), 4.41 (m 1H), 3.95 (m 1H), 3.18 (s, 1H), 2.91
(d, J= 8.W028td)062B309 (s, 3H), 1.64-192 (m 6H). 0.012pt8Ere@)0bidog 1- (2-
met hoxypropyl)- 3-nethyl-1H pyrazol-2-y1)-N4- nethyl-5- (trifluoronethyl)
pyrimdine-2 4- diamne FF HNNNH 1 i \ NNNQ) /---- 11-1NVR (500 NMHz,

DVBO)| 6 8/11 (s, 1H), 7,90 (s, 1H), 6.[71 é‘% 520 (s, 1H), [3.00- 4] 07
(m 2H), 31‘628€53ch'Mr0(]m 1H), 3.32 (s, 3HH {“éﬂb Mbz(t, J3 3 Hz,| 3H), P.25
(d, J= 3 iy B ,g,a -1.18 (m 3Hf.r |@OQIEs $90 (AWAH)18.08- met haxy- 2-
et hy| propan- 2 yp net hyl - k@z QI ﬁpy&ég I@r_s Shyl - 5-
(trif uor()ﬁeitlhw‘)mfiwli ni di ne- 2] 4- di anithe YL\ Z%u2"’.z { -( \ 12 z-() ©
-c2 -1 151 NW\R (500 MHz, 0 6h|13.c5.z(ls(s, ), 4.13.@X €s, |1Hp) 3. &BoA®s
2H), B.27|(s.q 3 .99 € . 2.22 |65y 33 02(PFLpy 6H). 0./0069 1P1
N2- (1F ( 2, Eiﬁtrﬂuﬁa‘%ﬁﬁlztrahy r//o- 2H pyrla h-’4-ﬁ5|’) 07, -
y1) - 3 met hyptritidiye-azel - 4-y1) - Na- net hy 38, 1.¢4 €4 § Fdoth- 388t hyl )
pyri nj di ne-dga,rgﬁ-edi aminel F _JF NF 'i HWN?NH I \ NN ----)--- 114 NWVR (500
MHz, 13) B°54 (s, 1H)78.08 (s, 1H) 7.98 (s, 1H) 6.70 (s, |1H) 4l 47
(s, 1H), 3N7ﬁ0- %‘y?%(m 2H), 2.90 (d, |J= 7.5, 3H), 2.13-2.[24 (m]| 5H),
1.56-1. 66| O™y -NE 16 (d, J= 6.5, 6H).
3-methyl-1- F | 1H NMR (400 MHz,
( y
rimidin-5-y1)- T T | DMS0)89.19 (m, 3H),
(py y Ny
HN N NH
1H- 1-4-y1)- 9.06 (s, 1H), 8.76 (s, 1H
140 pyrazol-4-yl) %/ | (s, 1H), (s, 1H), 0.0061
5- ] 8.16 (s, 1H), 7.10 (s, 1H),
(trifluoromethyl) NRS 2.96 (d, T =4.3, 3H), 2.31
pyrimidine-2,4- [ (s, 3H).
diamine
N4-methyl-N2- F i
4-methyl-1-(1- =
(methl- 1 L F
methylpiperidin- HNTY N
4-yl)-1H- I- H
14 | 4YD-1H-pyrazo | N 3702 | 0.041
3-yl)-5- N
(trifluoromethyl) < >
pyrimidine-2,4- N\
diamine
N4-methyl-N2- i 1H NMR (400 MHz,
(5-methyl-1-(2- . A/f{ DMSO0) 6 9.11 (s, 1H),
methylpyridin-4- A, | i |852(d7=55 1H),8.10
I)-1H- 1-4- | 2H), 7.50 (s, 1H), 7.43
14y | YD-1H-pyrazo % (s, 2H), 7.50 (s, 1H), 0.0003
yl)-5- Nt (dd, J=5.5, 1.9, 1H), 6.99
(trifluoromethyl) \‘/ (s, 1H),2.87(d,J=3.5,
pyrimidine-2,4- N 3H), 2.54 (s, 3H), 2.40 (s,
diamine 3H).
" F
N4-methyl-N2- N%F 1H NMR (400 MHz,
(3-methyl-1-(2- HN)\\N| | DMS0) 8 9.19 (s, 1H),
thylpyridin-4- b 1872 (s, 1H), 8.42(d, J =
143 | Do PYHEE %\,ﬁ (s, 1H), 842 (@, 0.0069
yl)-1H-pyrazol-4- Nt 5.6, 1H), 8.16 (s, 1H), 7.59
yl)-5- (= (s, 1H), 7.49 (d, T = 4.7,
(trifluoromethyl) | N~4 1H), 7.09 (s, 1H), 2.95 (d, J




0.0846 WD 2012/ 062783- 129- PCT/ EP2011/ 069696 192 (R)- N2- (1- ( 2-

nmet hoxypr opyl) -
pyri m di nee2prk/oeetisami ne r\ 1 CF k F HNN
N2- (1-(3- methoxycyclopen tyl)-3-nethy

5- net hy

1- 1Hpyr azol -4-

l\ﬁ 71

-5-

yl) N4- net hyl

H pyrazol

(trifluoronethyl)
ON-N ) - J PC34P2601106%86 193
-4-y1)-N4- nethyl -

(trifluoronmethyl) pyrimdine-2 4- diamine NNF\F 1F HN NINH N\ NQ'Q
11- 1- NMVR @ggmme 2DMBO) 6 8.46 (brs, :I:H)g ﬁ{)OQQ(;s(S gﬂ) 7.85 (s, 1H),|6.85
(brs,|1H)| A4.48-4.54 (nm 1H), 3.80-3.84 (m 1H), 3H), 2.89 (d, J=
7.0, BH), é‘laé‘%n% 45 (m| 1H), 2.10 (s, |3H), 1.84- 2 08 (m 3H), 1.74-1.81
(m 2H). |0.019 194 N4-pethyl-N2- (1-nethyl-5- (nethylam no)-
1H pyrazolf-4-y1l)- 5- (trifluoronethyl) pyrimdine-2,4- diamne Ui _ Li_|\
Li_ -\=-(\ 1Z 2z-( ¢l _z Z\ | 2ZN[2Z'\ 1H NMVR (400 MHz, DVBQ) 6
8.75-B.24|(m 1H), 8.06| (s, 1H), 7.564 7.06 (m 1H), 7.01-6.82 (Im 1H
4.89-4.66|(m 1H), 3.59 (s, 3H), 2.87|(br s, 3H), 2.68 (d,| J = 5.1, 3H).
302 00522195 MN4—rethy—N2—(S-—rnethyi—t—(rethytsul-fenyl)
1H pyrazoll-4-y1)- 5- (trifluoronethyl) 1@%940@%\412—124 diam ne H NF 1F
HNNNI H
N4-ethyl-N2-(3- CDCl3) 6 8.12 (s, 1H), 7.79
methyl-1-((3- T F | (s, 1H), 658 (brs, 1H),
methyloxetan-3- N'YF 5.10 (br s, 1H), 4.69 (d, J =
yl)methyl)-1H- HN" NP NH | 6.0, 2H), 439 (d, 7=6.0,
144 371 0.0009
pyrazol-4-yl)-5- \{\ 2H), 424 (s, 2H), 3.52 (p, J
(trifluoromethyl) N—N = 6.6, 2H), 2.23 (s, 3H),
pyrimidine-2,4- \7CO 1.28 (s, 3H), 1.28 (t,J =
diamine 6.6, 3H).
1H NMR (400 MHz,
N2-(5-chloro-1- F . | CDCL) 88.13 (s, 1H), 8.04
cyclopropyl-1H- N|/\Y<F (s, TH), 6.76 (br s, 1H),
pyrazol-4-yl)-N4- HNZSNZSNH | 521 (s, TH), 3.48-3.42 (m,
145 me‘thyl-S- CI% | 1H), 3.06 (d, J = 4.7, 3H), 333 0.0017
(trifluoromethyl) N-N 1.23-1.19 (m, 2H), 1.10-
pyrimidine-2,4- 4 1.04 (m, 2H).
diamine
1H NMR (400 MHz,
N2-(5-chloro-1- CDCl3) 6 8.13 (s, 1H), 8.10
(cyclopropylmeth "_F | (s, 1H), 6.72 (br s, 1H),
yl)-1H-pyrazol-4- NYF 521 (s, 1H), 4.00(d, ] =
146 | vI)-N4- 5. HN™“N""NH | 7.0, 2H), 3.07 (d, T =4.7
y1)-N4-methyl-5 CI% | ) ) ’ ) 347 | 0.0003
(trifluoromethyl) C 3H), 1.34-1.25 (m, 1H),
pyrimidine-2,4- >— 0.62-0.56 (m, 2H), 0.44-
diamine 0.39 (m, 2H).




------- N,NN Gl N 1H NVR (400 MHz, DMBO) 6 9.43 (s, 1H), 8.47 (s, 1H),
8.20 (s, 1H), 7.20 (s, 1H), 3.41 (s, 3H), 2.93 (d, J = 4.4, 3H), 2.32 (s,
3H). 0. 0W0 20M62332/ 062783- 130- PCT/ Eglzl%lll 069696 196 Npcwaipbyili/dR96
(5-nethyl-1- (tetrahydro-2H 1, 1-di oxo-"°Thiopyran-4-y1)- u_ L.Li Li- 1 Z -
(N Z2(77-e1°"- 1HNI\/R('%00 Mz, DMBO 6 8 45 (d, J= 12 1H) 8 01
(d, JE 7.5, 1H), 7.59 (s, 6\ 59-6.64 (m 1H), 4.49-4.56 (m |1H), D.047
1H pyr azol 44(-5ym¢thy1-43(@6-3 35 (t Jﬁ— 20.5, 2H), 5- 3.16 (d, J= 20.5
2H), p.82| e%g,fai i}l&ggzo 1@1@% (400 MHg4_ > 4c
pyrim di ng-2; 42 (7 nDMsoqlisaprLi(r(@, 1181 .
(trifluoromethyl)
N 8.73 (s, 1H), 8.16 (s, 1H),
pyrimidin-2- 0.017
lamino)-111 7.91 (s, 4H), 7.09 (s, 1H),
Y o 294 (d, J =43, 3H), 2.29
pyrazol-1-
3H).
yl)benzonitrile \,\} (s, 3H)
\
4-(3-methyl-4-(4- NH H (400 MH
N F NMR Z
(methylamino)-5- N D—CF DMSO0) 5 9.07 ( lI’{)
= . S
(trifluoromethyl) ﬂ N F e
e N. 8.10 (s, 1H), 7.98 (d, J =
148 | pyrimidin-2- N 0.0003
Jamino)- 1 H- 8.6, 2H), 7.78 (d, J = 8.6,
Y o 1H), 6.99 (s, 1H), 2.8 (d, J
pyrazol-1-
= 3.8, 2H), 2.36 (s, 2H).
yl)benzonitrile \,\} - 2H), (s 25
N4-methyl-N2- =
F | 1TH NMR (400 MHz,
(3-methyl-1- N> F | DMSO) 5 8.95 (s, 1H),
(tetrahydrofuran- s |
3-y1)-1H-pyrazol- HN” N7 °NH | 8.08 (s, 1H), 7.99 (s, 1H),
149 | yl) . by \8\ | 1 6.96 (s, 1H), 4.88 (m, 1H), 0.0068
-yl)-5- \
(ifluoromethyl) N—N 3.99 — 3.74 (m, 4H), 2.89
o 7\’) (d, J=4.4, 3H), 2.33 (m,
Z?amine ’ © 1H), 2.13 (m, 4H).
N4-methyl-N2- =
(S-methyl-1- F | IHNMR (400 MHz,
Y N7 F | DMSO) 5 8.87 (s, 1H),
(tetrahydrofuran- s |
3-y1)-1H-pyrazol- HN” SN~ °NH 8.05(s, 1H), 7.61 (d,J =
150 | yl) . by H\/ | 92.3, 1H), 6.90 (s, 1H), 0.0051
-yl)-5- \
ifluoromethyl) | NN 5.10 — 4.58 (m, 1H), 4.19 -
o 7\’) 3.69 (m, 4H), 2.84 (m, 3H),
Z_y ' : o 2.42 —2.04 (m, 5H).
lamine
5-(4-(4- _ | THNMR (400 MHz,
(ethylamino)-5- NY&; DMSO) & 8.84 (s, 1H),
trifluoromethy HN"SN"Swe | 8.05 (s, TH), 7.66 (s, 1H),
if hyl 2
151 | pyrimidin-2- \55 N 689 (s, 1H), 481 - 4.63 0.0011
~N
ylamino)-5- \g (m, 1H), 3.61 (m, 1H), 3.50
methyl-1H- S (m, 1H), 3.38 (m, 2H), 2.82
pyrazol-1-yl)-1- (m, 3H), 2.49 —2.09 (m,




2-nmet hyl - 1- (4- (4-
pyrimdi n-2- ylam no) - 5-
(trifl uorwoebizyle)?s3

(et hyl am no) - 5-

(et hyl am no) - 5- 197 (trifluoronethyl)
l-L'\ =-(\z 1(zZz?2Z1\ U U U 399.1 0.026
1H pyrazol - 1- 1leQ) pr opan- 2- ol pPCTAPO® yd6od - (4- (4-

methylpiperidin- 6H), 1.99 (m, 1H), 1.08 (m,
2-one 3H).
5-(4-(4-
‘ 1H NMR (400 MHz,
(ethylamino)-5- F
) F | DMSO) 6 8.90 (s, 1H),
(trifluoromethyl) N? F
L < 8.08 (s, 1H), 7.90 (s, 1H),
pyrimidin-2- HN” N7 "NH
‘ L | 6.95 (s, IH), 4.58 (m, 1H),
152 | ylamino)-3- @ 0.0073
N-N 3.68 —3.53 (m, 2H), 3.42
methyl-1H-
~N (m, 2H), 2.82 (m, 3H), 2.45
pyrazol-1-yl)-1-
. o —2.18 (m, 3H), 2.13 (m,
methylpiperidin-
4H), 1.12 (m, 3H).
2-one
5-(3-methyl-4-(4-
, F 1H NMR (400 MHz,
(methylamino)-5- F
_ N 7 F DMSO0) 6 8.95 (s, 1H),
(trifluoromethyl) N
o HN™ °N” "NH | 8.05 (d, J = 23.6, 2H), 7.50
pyrimidin-2- |
153 ‘ @& (s, 1H), 6.97 (s, 1H), 4.49 0.0097
ylamino)-1H- N-N
(m, 1H), 3.47 (m, 2H), 2.88
pyrazol-1- HN
Dpiperidin-2 (d,J=43,3H),239-197
iperidin-2-
yl)pip o (m. 7H).
one
5-(5-methyl-4-(4- 1H NMR (400 MHz,
F
(methylamino)-5- ' T<E DMSO) & 8.87 (s, 1H),
(trifluoromethyl) SN | " 8.05(s, IH), 7.62(d,J =
rimidin-2- | 96.3, 2H), 6.90 (s, 1H
ylamino)-1H- N-N 4.59 (m, 1H), 3.55-3.42
pyrazol-1- HI\Q (m, 1H), 3.36 (m, 1H), 2.84
yD)piperidin-2- 3 (m, 3H), 2.30 (m, 6H), 1.99
one (m, 1H).
N2-(1-isopropyl- F e 1H NMR (500 MHz,
5-methyl-1H- N7 | F | DMSO) 6 8.08 (s, 1H),
pyrazol-4-yD)-Né- | )\\N | 788 TH), 6.80 (s, 1HD,
155 | methyl-5- | 5.15 (s, 1H), 4.39-4.44 (m, 315 | 0.0025
N
(trifluoromethyl) RI—N 1H), 3.01 (d, J= 5, 3H),
pyrimidine-2,4- ?— 2.22(s,3H), 1.49(d, J=
diamine 6.5, 6H).




198 (trifluoronethyl) pyrimdin-2- ylamno)-3- L\ ZZ "'"=(Uco_ Z 0\

399.1 0.027
N2- (1- ( 3-wbuorxme21d3 u_ |

Z-

(trifluoronethyl)-
-- LL -\Z

yl) pi peridin-4- yl)-3-methyl-1H

1H pyrazol - 1- yl) propan-2-ol
PCTEPQ@AEE6 3-
199" pyrazol -4-y1) - NA- et hyl - 5-

Z z--cTi - z

N,N-dimethyl-4-
(5-methyl-4-(4- F - | THNMR (400 MHz,
N/
(methylamino)-5- N NHF DMSO0) § 9.07 (s, 1H),
trifluoromethyl Z I 18.10(s, 1H), 7.57 (q, 1 =
156 ( ‘u‘ ‘ Y) N\[\{ ( > )7 (qa 00003
pyrimidin-2- 8.5, 4H), 6.98 (s, 1H), 2.99
ylamino)-1H- o ( (s, 6H), 2.88 (d, ] =4.0,
pyrazol-1- a 3H), 2.31 (s, 3H).
yl)benzamide
4-(4-(4-
(ethylamino)-5-
- 1H NMR (400 MHz,
(trifluoromethyl) b r
L NN AAD | DMSO) §9.00 (s, 1H),
pyrimidin-2- NS
- N“SNH | 8.24 —7.78 (m, 2H), 7.57
ylamino)-5- 2 L
157 N~ (q, T =8.5, 4H), 6.95 (s, 0.0003
methyl-1H-
1H), 3.43 (s, 2H), 2.99 (s,
pyrazol-1-yl)- o
NN N 6H), 2.31 (s, 3H), 1.12 (t,J
. . = 6.7, 3H).
dimethylbenzami
de
1H NMR (400 MHz,
N4-ethyl-N2-(5- DMSO0) § 8.80 (s, 1H),
methyl-1- FF |8.05(s, 1H), 7.63 (s, 1H),
(tetrahydro-2H- )N'\YF 6.87 (s, 1H), 4.41 — 4.24
g pyran-4-yl)-1H- \HXN} N “ﬁ (m, 1H), 3.95 (dd, T=11.2, 00003
1-4-y1)-5- 7] 4.0,2H),3.47(, =112 '
pyrazol-4-y ) - , 2H), (t, :
(trifluoromethyl) (j 2H), 3.38 (s, 2H), 2.20 (s,
pyrimidine-2,4- o] 3H), 2.01 (qd, J =124, 4.5,
diamine 2H), 1.85 — 1.64 (m, 2H),
1.08 (s, 3H).
N4-ethyl-N2-(3- 1H NMR (400 MHz,
methyl-1- f_F | DMSO) & 8.88 (s, 1H),
(tetrahydro-2H- )N'\YF 8.08 (s, 1H), 7.87 (s, 1H),
pyran-4-yl)-1H- HN NTNH 1 6,98 (s, 1H), 4.42 —4.15
19 I-4-y1)-5 27/ ~ (m, 1H), 3.94 (d, J = 11.0 0.0039
py‘razo - -y -7 N—N m’ 2 * 2 * 2
(trifluoromethyl) (j 2H), 3.44 (t, J=11.0, 3H),
pyrimidine-2,4- o 2.12 (s, 2H), 1.89 (s, 3H),
diamine 1.21 —1.00 (m, 2H).




430.2 0.0022 (trifluoromethyl) pyrimdine-2,4- diamne WO
2012/ 062783- 13 1PCT/ EP2011/ 069696 200 (R)-N2-(1-(1- methoxypropan-
2-y1) - 3- meohyizoeitdspyrazol - 4-yl) - N4-nethyl -5- (trifl uoromerbyli)69696
pyrimdine-2,4- diamne F\,F NF HNNNHA"NeN O/ - - - - - ( \ 345 0.0128 201
1-(3-tert-butyl-4- (4-(ethylamno)- 5- (trifluoronmethyl) pyrimdin-2-
yl am no) - 1Hpyr azol - 1-y1) - 2- net hyl propan-2- ol LL LL 1 Z1|/ ¢ Z5( C(D |1 --
7“0l 2 0Nt r)lzN%ri}ne

: thyl - N2- (3_ret hy} xid &roo(dpe, 2- trli fl uorjoethyl)aze
tidint3-ylmethyl-1pyr azol - 4-y1) - 5- (frﬂ:fl uor orregiL I ]ylri m di ne- 2,|4- di am ne
_Fi F NF T EHNNNH N N7 £ | DMSO) 5 9.38 (s

(methylsulfonyl)- |
s 8.44 (s, 1H), 8.20 (s, 1H),
1H-pyrazol-4-yl)- HN™ “N" "NH

160 | | y ([ 724 (s, 1H), 347 (p, ] = 0.0003

- L 6.8, 2H), 3.40 (s, 3H), 2.32
(triftuoromethyl) | o, N°N
o S (s, 3H), 1.21 — 1.09 (m,
pyrimidine-2,4- 0
. 3H).
diamine
N2-(1-(4-
1H NMR (400 MHz,
(cyclopropylsulfo FE
NA~-Sr | DMS0) § 9.12 (s, 1H),
nyl)phenyl)-3- |

HN"SNONH | 8.11 (s, 1H), 8.02(d, T =
methyl-1H- |

2 8.6, 3H), 7.84 (d, J = 8.6,
161 | pyrazol-4-yl)-N4- - 0.0003

N
2H), 7.00 (s, 1H), 3.01 —
methyl-5-
2.82 (m, 4H), 2.37 (s, 3H),

trifluoromethyl S,
( 7D g° 1.22 - 1.14 (m, 2H), 1.14 —

pyrimidine-2,4-

o 0.94 (m, 2H).
diamine
4-(4-(4-
. F = | ITHNMR (400 MHz,
(ethylamino)-5- NZ E
- | DMSO0) § 9.06 (s, 1H),
(trifluoromethyl) HNT SN SN
BN % F 810, 1H), 799 (d, T =
rimidin-2-
162 | PP @ 8.6, 2H), 7.78 (d, = 8.6, 0.0003
ylamino)-5- N-N
2H), 6.97 (s, 1H), 3.43 (s,
methyl-1H-
2H), 2.36 (s, 3H), 112 (t, J
pyrazol-1- N7
L — 6.8, 3H).

yl)benzonitrile
N4-ethyl-N2-(5-
methyl-1-(4- N ﬁ\jg 1H NMR (400 MHz,

F
(methylsulfonyl)p Sy | DMS0) §9.09 (s, TH),
henyl)-1H-  [8.15-8.02 (m, 3H), 7.84

163 yh \NZF ( ) 0.0003

pyrazol-4-yl)-5- N (d, J=8.7, 2H), 6.97 (s,
(trifluoromethyl) Q 1H), 3.43 (s, 2H), 2.37 (s,
pyrimidine-2,4- | &> 3H), 1.12 (t, J = 7.0, 3H).

diamine




NNbNF\__ (_FF 1H NVR (400 Mz, DMSO 6 9.01 (s, 1H), 8.13 (d, J =
36.8, 2H), 7.01 (s, 2H), 4.93 (p, J = 6.9, 1H), 3.82 (t, J = 7.6, 2H), 3 58
(d J = 6 Wo2Hyde2B3 .'..90 (d, J = 4.4, 3H), 2.15 (s, 4PrT/EP0188496203

N2- (1- (1- net hoxy-2- nethyl propan- 2- y112)2:5- met hyl - 1H pyrazol - 4-y1) - N4-
methyl-5- (trifluoronmethyl) pyrimdine-2 4- diamine F\F HNINKNHE ------ el
NN f---4{-¢. 9 11-1NVR (500 MHz, MeOD)| 6 7.97 (s, 1H), 7.49 (s, [1H), 3|67
(s, 2H), 3%@%@?@%‘: 2.96 (s, 3H), 2, Ayl 65 (s, 6H.| 0.042 WO
2012/ P627833-hRARPAT4EP2011/ 069696 204 &M i he/ - (3- et hyl -|1-
(1-(oxetan-(3-t¥1 ﬁf}ér@lidi n- 3- i TH BMEDS P47 GAHB-  (tri f1ugr omet hyl)
pyri m di ne SUVAIEN Rl P\, FAFRC kB sHNHIT, '8 1 A L1 1 NVR (500 M-z

DVBO) | 6 9/ @ttifusrontedhyl) 8, 12 (d¢yd- = '19. . 7,04 (8, |1H), 4.75-4 BO
(m )1H§3?‘?4£?§i§ﬁ14;?§_§%ym 2H) -2 17 %ﬁ@r&?%@ﬁdg&\] =F%.0H29~8‘1§L-}6
s, 38, 2. 75 (s H)gﬁ ). 0.
0y

2.92 (s, o , B . 32- 2.42(4n0=28K) 2HL. 9% @, 14 |(m 4H D29
205 (R) - N2¥yf{amipa)-1Het hox9ir opan2- y1) - 8-, tg}%-_z @rﬁﬁol 14-y1) -
NA- et hyl - Syrabrif | uor opet'iyl ) pyrim ding>2, 4> i ani ne /NF) cFF 1 [HNNNH
..... ] —e--( -p-, 2.28 (s, 3H).
yl)benzamide
'H NMR (500 MHz,
N2-(1-
. DMSO) §8.41 (d, J=
(cyclopropylmeth F
16.0, 1H), 8.04 (s, 1H),
yl)-5-methyl-1H- N~ F
s | 6.59 (s, 1H), 6.59 (s, 1H),
pyrazol-4-yl)-N4- | L\ SN N7
165 H 3.89 (m, J=11.0, 2H), 327 0.0012
methyl-5-
- N 3.85(d,J=7.5,3H),2.17
(trifluoromethyl) N—N (s. 1H), 1.13-1.18 (m, 1H)
S do-1. m
pyrimidine-2,4- — C 7
T 0.44-0.50 (m, 2H), 0.28-
diamine
0.32 (s, 2H).
'H NMR (500 MHz,
N2-(1-
£ | DMSO) §8.46 (d,J=2.0,
(cyclopropylmeth F
1H), 8.14 (s, 1H), 8.04 (s,
yl)-3-methyl-1H- N~ F
s | 1H), 6.65 (s, 1H), 3.82-
pyrazol-4-yl)-N4- N N
166 N |3.84(m, 2H), 2.90 (d, J = 0.0045
methyl-5-
- N 7.5,3H), 1.89 (s, 1H),
(trifluoromethyl) N

‘N\_,Q 1.15-1.20 (m, 1H), 0.47-

pyrimidine-2,4-
0.53 (m, 2H), 0.28-0.33 (5,

diamine
2H).
N2-(1-(4- 1H NMR (400 MHz,
(cyclopropylsulfo F . | DMSO) 6 9.24 (s, 1H),
nyl)phenyl)-5- )N\ﬂ\*F 8.75 (s, 1H), 8.16 (s, 1H),
methyl-1H- \;“% N 18.02-7.87 (m, 4H), 7.09
167 | pyrazol-4-yl)-N4- NN (s, 1H), 2.96 (d, J = 4.3, 0.0188
methyl-5- o Q 3H), 2.92 —2.81 (m, 1H),
(trifluoromethyl) <ES\\O 231 (s, 3H), 1.21-1.11
pyrimidine-2,4- (m, 2H), 1.10 - 0.97 (m,

diamine 2H).




11-1-NMR (Bruker, 500 MHz, MeOD) 6 7.98 (s, 1H), 4.54-4.58 (m 1H),
3.60-3.72 (m 2H), 3.342 (s, 3H), 2.96 (s, 3H), 2.23 (s, 3H), 1.45 (d, J=
6.5, 3H).woQo2ld8266 N4- et hyl - N2- (4- rgﬁt hyl - 1H  pyr azolPe5mEP2)1HH69696
(trifluoromethyl) pyrimdine-2,4- di amide F F NF, HNNNH 1 ----N\NH -N 1H

NVR (400 MHz, CDC13) 6 8.18 (s, 1H) 7.33 (s, 1H), 533 (5, 1H), 3.08 (d, J
= 4.8, 3H), 2,05 (s, 3H). 273 0.2324 207 N4-e'E hKI-NZ-(S- met hyl -|1- ( 1-
met hy| pi pedeﬁsﬁghl‘lfr-ole) LK pyrazol - ¢ (t ri 1 DY > pyrim di ne-|2, 4-
di ani ne F | (detadF3-VI)- IH-HNNNH R NADEL) 826 (ANR)( %09 (MHz, DVSO) 6| 8. 80
(s, 1H), 8.04 Pﬁil) 7.61 (s 1H), 6.9 S 402 (m 1H), 3.39 (m
2H), P. 93 Pﬁr.a'%éf‘l' %‘h) 2. 20 G | Sy @8%%@% S aH), 1.75 (m 2H),
1. 07 ( h$8 JH)ethyld-0026 MY, / 062783+ 538 ECTFEPR0H)/ DBY696 3208 | 0.0095
N4- et hyl - N - N -1- (13,_fret hyl pi peg igihns 147y 1L-cldt pyrjazol -
(trif uor()ﬁgﬁﬁgfﬁgw* mi dine- , 4- di arn'?rie I'—) ' -(’§L<F'I\’IVF K HNNNH L e--| NN
ri 7 pyrimidine-2,4- (\l;j/ 2H), 5.00 (t, J =7.2, 2H),
diamine 3.08(d,J=4.7, 3H).
1H NMR (400 MHz,
N4-ethyl-N2-(5- F . CDCl;) 6 8.09 (s, 1H), 7.70
methyl-1-((3- NYF (br s, 1H), 6.41 (br s, 1H),
methyloxetan-3- |, AL GN [ 5.04(s 1H), 478(d, T =
yl)methyl)-1H- K 6.1,2H), 4.40(d, J=6.1,
169 2 371 0.0022
pyrazol-4-yl)-5- N_Kl 2H), 4.22 (s, 2H), 3.46 (p, J
(trifluoromethyl) = 6.6, 2H), 2.20 (s, 3H),
pyrimidine-2,4- 125 (s, 3H), 1.21 (t,J =
diamine © 7.0, 3H).
N2-(1- F
(cyclopropylsulfo 1 (400 MHz,
cycC
yelopropy NZY7F | DMSO0) §9.36 (s, 1H),
nyl)-3-methyl- PN
HN” N7 >NH | 8.44 (s, 1H), 8.19 (s, 1H),
1H-pyrazol-4-yl)- |
170 \XN 7.18 (s, 1H), 3.07 —2.96 0.002
N4-methyl-5- \
- N-N (m, 1H), 2.92 (d, ] = 4.4,
(trifluoromethyl) 570
L o* 3H), 2.32 (s, 3H), 1.24 —
pyrimidine-2,4- W>
L 1.07 (m, 4H).
diamine
N2-(1- F
(cyclopropylsulfo N7 E 1H NMR (400 MHz,
nyl)-3-methyl- N )\\N | - DMSO0) § 9.36 (s, 1H),
1H-pyrazol-4-yl)- K 8.41 (s, 1H), 8.19 (s, 1H),
171 \XN 0.0009
N4-ethyl-5- \ 7.23 (s, 1H), 3.47 (m, 2H),
. N—N
(trifluoromethyl) 5° 2.99 (m, 1H), 2.32 (s, 3H),
pyrimidine-2,4- © W> 1.23 — 1.04 (m, 7H).
diamine
5-chloro-N4-(2,2- N
. .
difluoroethyl)- HNT SN SN
172 Ho g 0.0070
N2-(1,5- \%}
dimethyl-1H- A




1H NWR (400 MHz, DVMsO 6 8.90 (s, 1H), 8.08 (s, 1H), 7.88 (s, 1H), 7.02 (s,
1H), 4.01 -3.83 (m 1H), 3.43 (s, 2H), 2.82 (d, J = 11.6, 2H), 2.16 - 1.76
(m 9H), WobBiNd2783 = 7.0, 3H). 0.0102 ,209 N4- et hyl - NPeT(EP20@ 1069636 1- ( 1-
met hyl pi peridin- 4-y1)-1H pyrazol - (tri4Tuoronethyl) pyrimdine-2,4-
diampe E_>F NE | HNNNH I NN (--i 7 370.2 0.041 210 NA- et hyl - N2-
(5- et hy1+ % fatol-4et hyl pi peri din- 4-yl1)-1H pyrazol - (triflyoromethyl)
pyri m di ne- %@4 diaminel] F _JF NF I HNNNH ----..el NNNri 7 370.12 0.0071
211 (R) - NAYPRYRGHNBE( 5- et hyl - 1- (1- (dxetan-3- yl)pyrrolidin-3-
yl) 1H pyn azbliating(tri f| uoronmet hyl ) pyrim dine-2,4- diamne NF),|(F I'F HNNNH
---F-- NN Ni ) 0 11-| NWR (500 MHz, [DMSO) 6 9.00 (s, 1H), 8.12 (d, JF 18,
1H), 785 (s, iH), 705 (s, iH 4 777 4. 80 (m 1H, 4465459 (m2H)
4.43-4.48 @”ahk?rlSM- 3. 62 (t, J= 5.5, 1K), 2.93 (s, 3H), 2.76 (s, 3H), 2[44
(s, 1H, 2. (t 2, 1H), 1.99-2..15 IHMNMRH400 MHz,
methyl N- (3- N7
Py DMSO0) § 9.10 (s, 1H),
methyl-1-(4- HN™ N
8.31 (s, 1H), 8.06 (d, J =
(methylsulfonyl)p &
173 N-N 8.6, 2H), 7.93 (s, 1H), 7.85 0.484
henyl)-1H-
(d, J=8.6, 2H), 3.28 (s,
pyrazol-4- 0
o 4 6H), 2.40 (s, 3H), 2.34 (s,
yDpyrimidin-2- /0
. 3H).
amine
N2-(1-(4-
1H NMR (400 MHz,
(cyclopropylsulfo F e
NZ ¢ | DMSO) 6 9.21 (s, 1H),
nyl)phenyl)-5- gy
i SN SNH | 8.68 (s, TH), 8.17 (s, 1H),
methyl-1H- L
% 7.95 (q, T =9.0, 4H), 7.09
174 | pyrazol-4-yl)-N4- N-N 0.0011
(s, 1H), 3.58 —3.43 (m,
ethyl-5-
- o, 2H), 2.95 —2.79 (m, 1H),
(trifluoromethyl) 5o
S 2.31 (s, 3H), 1.12 (ddd, J =
pyrimidine-2,4-
T 34.8, 14.3, 8.6, 7H).
diamine
2-methyl-1-(4-(5-
methyl-4-(4- > LF
(methylamino)-5- )\\YF
n vl HN™ °N” “NH
(trifluoromethyl) \ | 426
175 | pyrimidin-2- N\ 0.0068
ylamino)-1H-
pyrazol-1- NH
yDpiperidin-1- o
yl)propan-1-one
N4-ethyl-N2-(1- .
methyl-1H- ~_KF
I-5-y1)-5- T
176 | DY HNT SN NH 0.011
(trifluoromethyl) k
T TSNTR
pyrimidine-2,4- i\l))

diamine




0. 0033 212 N4-net hyl - N2-

HNNNH

1H),

(5-met hyl -1-

(pyridin-2- ylnmethyl)-14+ N2\ (_F F

.1/ \N-N 11-INVR (500 Mz, DVMSO) 6 8.57 (d, J= 5, 8.11 (s,

7. 9MWO120de27837. 62-7.66 (m 1H), 7.21 (t, 0.0029 PADEP2011/069696

2012/ 062783- 134- PCT/ EP2011/ 069696 pyF420l - 4-y1)-5- (trifl uoromet hyl)

5.37
N4- me
(trif
MHz,
7. 60-
2H)
i sopr
(trif
NVR (
1H),
2.36
(meth
carbo

pyrimdine-2 4- diamine J= 1.5 1H), 704 (d, J=8 1H) 6.62 (s, 1H)
s, 2& 5.16 (d, U= 4.5, 1H), 2.[98 (s, 3H), 2.29 (s, 3H). | 213
t hyl 4 :G(S-HEthyI-l- (pyridin-2- ylnethyl)-1H pyrazol-4-y1l)-5-
uor oretlbydopylpyr i ni di ne-2,4- diagine r?i (FF I HNNNH |I _ 11-1 NVR (500
DVBO 6t118'-ﬁ$1-(d’ JE 4.5 Hz) 9 (s, 1H), 7.82- 7.85 (m 1H),
7. 64| OO 77 100 7. 21 ( 7.89 (3, 1H), 6.62 (s, 1H)|, 5.42| (s,
S.ﬁ PsrazaH-yD2NS8| (d, 1= | 2.18 (s, 3H). 0.0029 214 Np-(1:(1-
ob azehidisn - 3-y1l) A3- gt hyl - 11Hpyrazol -4-y1)- NA-nethyl -5-* 0
uor onet hyl) pgrini ing-2)4- diamne NNF<F 1 HNNNH I INNNt N ----c 1H
100 MEiflupsothe) 8. 91 (WN 1H), 8.05 (s, 1H), 7.78 (s, 1H), [6.93 (5,
4. 82 g)gjgmidlne:_z’lﬂA, 7.2, 1H), 3.64 (t, J = 7.2, 2H), |2.84 (|s, 2H
dt, |J.=.12.4, 6.2, 1H), 2.16 (s, 3H. 0.064 215 1-nethyl-|4-(4-
vl amil GBMIBE (trifluoron i midin-2- ylanino)-1H pyrlazole-5-
nitri II\FZ-FS-*F N F
cyclopropyl-1- F
methyl-1H- N|/Y< F
178 pyrazol-4-y1)-N4- HN)\N/ 'T‘H 0.012
methyl-5- M
(trifluoromethyl) NN
pyrimidine-2,4-
diamine
1H NMR (400 MHz,
N4-methyl-N2- F - | CDCly) §8.09 (s, 1H), 7.73
(5-methyl-1-((3- Nl/\j\)<|: (br's, 1H), 6.50 (br s, 1H),
methyloxetan-3- NN ’T“" 513 (s, 1H), 478 (d, T =
179 | YDmethyl)-1H- % 6.1,2H), 4.40(d,J=6.1, | 357 |0.0090
pyrazol-4-yl)-5- N-N 2H), 4.22 (s, 2H), 2.99 (d, J
(trifluoromethyl) % =47, 3H), 2.20 (s, 3H),
pyrimidine-2,4- d 125 (s, 3H).
diamine
N2-(5-chloro-1- i 1H NMR (400 MHz,
(G- AKE | €DC) 8813 s, 1H), 8.1
methyloxetan-3- » (s, 1H), 6.68 (br s, 1H),
yDmethyl)-1H- cR;% N 500 (s 1H), 478 (d, T =
180 | pyrazol-4-yl)-N4- N/_ ) 6.2, 2H), 4.40 (d, 1 = 6.2, 377 | 0.0056
methyl-5- 2H), 4.33 (5, 2H), 3.06 (d, J
(trifluoromethyl) =47, 3H), 1.28 (5, 3H).
pyrimidine-2,4- @)
diamine




, HNNNH | NN/ 1H NMVR (400 MHz, CDO3) 6 8.18 (s, 1H), 8.14 (s, 1H), 7.20
(br s, 1H), 5.29 (s, 1H), 4.01 (s, 3H), 3.09 (d, J = 4.7, 3H). 298 0.0032
216 N4- etwpl20idA6783 (i sopropyl sul fony |)-3-nmethyl -1H pycamlzeﬂ/oysﬂs))e 5-
(trifluoromethyl) pyrimdine-2,4- diamie F F NF HNNIAIi 1-1 .--- 0 gN- N
“_c "0 _1H NMVR (400 MHz, DNBO, 6 9. 41 (s, 1H), 8 44 (s, 1H). 8 19 (s, 1H),
7.26 (s, 1H), 3.76 (m [MH), 3.54 - 3.39 (m 2H), 2.31 (s, |3H), 1.24- 110
(m 1DH). i 49444~ W0 2012/ 062783- 13 5R ﬁrﬁgﬁgg 696 217 N2- (|1-
(1 sopr opyl| gethilamynod)s-3- et hyl - 1H =Pyrazo et hyl|- 5-
(trif uoroﬁﬁgél E g%ﬁkﬂ—(l di ne- 2, 4- nDMS@) 3)(&F1H) HNNNH | , | 0g, N-N
---_C| "0 1M NVR 3C’8((§5(s111)1) 7832§Z 9, 1H), 8.20 (s, | 1H),
7.20 (s, juﬁ)/mmmln(dq, /i@ ﬁH ](J) 4.4, 3H), 2.3 (s,
3H), [1.19 %ﬂrmlﬂo) =5 | d\‘ 0 )(Hsédﬂr pyl sul f ony,
1) - 5- rrgéﬂ; S razol -4\ NG - trylll 954H0t44ﬂu@|0c(mstry|) 0.0008
pyri n e pethyl-1df-ani ne FN=F N- | HNNNH. 1 N (400 MHz, PIVSO) 6
9.08 (s, 1H)rar8Lis (d J = 234, 2H), g%e“'?g@?m%ig%’- 3.74 (m” 1H),
2.82 (s, 32,39 (s 3H), (d, J337(s82HBRY20 (0 16081 219
l)p2p 2.92 (m, 1H), 2.80 — 2.60
o= o (m, 1H), 2.21 (s, 3H), 1.88
methylpropan-1-
(m, 4H), 1.02 (m, 8H).
one
1H NMR (400 MHz,
N4-ethyl-N2-(3-
DMSO) 6 8.83 (s, 1H),
methyl-1-(1- F
_ 8.05 (s, 1H), 7.73 (s, 1H),
(oxetan-3- I T 687 (s, 1), 498 (p. T =
yhazetidin-3-yl)- HNTSNTSNR | P00 A8, T BP0 D,
/ | 7.2, 1H), 4.60 (t, T = 6.6,
182 | 1H-pyrazol-4-yl)- R 0.0015
s N-N 2H), 4.43 (t, = 5.8, 2H),
. Nd 3.88 —3.77 (m, 1H), 3.70
(trifluoromethyl) d
o v (t,J=7.3,2H),3.56 (t, ] =
pyrimidine-2,4-
7 7.3, 2H), 3.39 (s, 2H), 2.16
diamine
(s, 3H), 1.09 (s, 3H).
cyclopropyl(4-(4-
: F
(4-(ethylamino)- - F
5- /A\ | F
(trifluoromethyl) HN™ NSy
pyrimidin-2- T K
183 - N~N 4383 | 0.0006
ylamino)-3-
ety 1F O
N
pyrazol-1- M
yl)piperidin-1- O
yl)methanone




N2- ( 1-

(sec- butylsulfon

y1) - 5- net hyl

-1H pyrazol

(trifluoronethyl) pyrimdine-2,4- diamne F

1F j,
14. 5,
1H),
0. 006
nmet hy
) <F
1H),
4. 3,
1.16
2012/
(trif
met hy

N2- (1t

N4- e
o\

-4-yl1)-N4- nethyl-5-

)<

FN

HNNMBI 2b128062793N ' 0 1H NVR (400 M_E?ﬂ DMSO 6 9.08 ($CTMﬂ)20118691336(d J
2H), 7.06 (s, 1H), 3.70 - 3.57 - 2.82 (s, 3H), 1.84 - 1.69 (m
l36-141(m1|—h,116(d,.1:68 ';H),oq:a(r, = 7.5 3H)
7 220 25]2 z% but yl sul fonyl) - 3- net hyl - 1H pyrazol|-4-y1l)|- Nd-
1-5- (’WP?TIOH Sitthyl ) pyrimidine-2, 4- dianine F
N F 1 (@&NHamino): of 1H NVR (4 |=I\/Hz, DVMBO 6 9.39 (s, |1H), 8.47 (s
B.19((s, 1H), 7.20(5 7£H) 0/(dg, J = 13.7, 6.9, [1H), 2.90 (d| J
3H) 731 (s, 3H), 70 (rn 1H), 1.45 (dt, J |= 14.0, 7.7, 1H),
J (triflsosmekyl) (N JNH 705, 3H). 0.0117 WO
06275%@@ FCZ‘T/ EP20- 696(221 14444 (et hyl ami no) - 5-
U®1 ( (} pyrinm i<y 2- ylam na)-3- isopropyl-1H py43zdl|-deed) - 2-
propa}ﬁnzm)ofl? NFl <FF HN)NN H ). - - - N—N >c)H = 0.0061 222
(3- fln;g@}ﬁﬂq}ﬂ_ met hyl p{ peni di n- 4-yl1)-3-nmethyl - 1H pyrazol -|4-yl)-
t hyl 15- ifluororreth N PYyrimdine-2,4- diamne F [jF F NF 1 HNNNH |
pyra ol ; j
yDpiperidin-1- ')
yl)methanone
1-(3-chloro-4-(4- = _ | IHNMR (400 MHz,
E“fef]thylamln‘}’l)'ls)' NYF CDCls) 6 8.16 (s, 1H), 8.13
trifluoromethy |
o yrimidin-2- HNT SN SN (s, 1H), 6.81 (br s, 1H),
185 - C|% | 5.23 (s, 1H), 4.09 (s, 2H), 365 | 0.0069
ylamino)-1H- \ 3.99 (s, 1H), 3.06 (d, J =
pyrazol-1-yl)-2- 4.7,3H), 1.19 (s, 6H).
methylpropan-2- OH
ol
1H NMR (400 MHz,
DMSO) § 9.66 (s, 1H),
N4-ethyl-N2-(1- F
F18.10 (s, 1H), 7.58 (d, J =
ethyl-1H-pyrazol- NZ F
s | 2.0, 1H), 7.02 (s, OH), 7.00
3-yl)-3- HN” SN” O NH
186 |~ ° (s, 1H), 6.54 (d, J = 2.0, 0.0019
(trifluoromethyl) K
L N7 1H), 4.02 (q, J = 7.2, 2H),
pyrimidine-2,4- N 3.57 - 3.37 (m, 2H), 1.35
. —DJ. m .
diamine —/ o
(t,J=7.2,3H), 1.15(t, J =
7.1, 3H).
(S)-N2-(1-(2-
methoxypropyl)-
5-methyl-1H- NZ LF
pyrazol-4-yl)-N4- NS Lr
187 N H 345 | 0.0188
methyl-5- - ¥
N~
(trifluoromethyl) \\/ "
pyrimidine-2,4-
diamine




N-N 1H NVR (400 MHz, DMBO) 6 8.88 (s, 1H), 8.05 (s, 1H), 7.78 (s, 1H), 6.93
(s, 1H), 4.91 (m 1H), 4.77 (m 1H), 4.35 - 4.05 (m 1H), 3.26 - 3.10 (m
1H), 2. 83w0=2014i6)7832. 28 (m 3H), 2.26 -282. 00 (m 5H), 1r8é/EPY11bE)69s 0. 0016
223 N2- (5-isopropyl -1-net hyl - 1H pyr az()]! ~4-y1)-N4- nethyl - 5-
(trifluoromethyl) pyrimdine-2 4- diamine U U \ |l -\Z 1/ (z Z =( z
.. Z" 11\ ZN 3151 0.014 224 N4-nmethyl -N2- (3-nethyl-1-(1-
(pyridi n-2N%{y€rhyl ) - 14 pyrazol - #- :l.)lHWSbBIM%E_‘?net hyl )
DT e U L Lo e 3 U T
1H, 7. 12 (56}51'3'3‘%“%?51;1{'1' ' B074s) 1HP69R-E. P2 (m 3H),| 2.23 (s,
O LR STl
pyri difn: 2- yiyethyl) - - ENE- N\ - - - - - -
1H NWR (506“_M%, CDC13) .95, (nd, HH), 7188, (8), 1H), 7.72- 7.[78
(m 2H, 7(@iflupragaethyd) o %@lqulﬂ-zgo&%ﬁpgg;l/ 069696
pyrazpl - 44 pl)imddind-braf | imdine-2,2-"diamne (m |1H), 6|96
(s, 1H), 5?5 2-. 5.67 (m (& HH)3HPp4-1921(1, ¢d). 3H ), 1.95 (d} J=
7.5, BH). diamine
(SN2 'H NMR (500 MHz,
" b F - | DMSO) §8.11 (s, 1H),
metnoxypro -
3-meth},ll-)lliy NNSE | 7.90 (s, TH), 671 G5, 1H),
Y HN Sy 5.20 (s, 1H), 3.00~4.07 (m,
pyrazol-4-yl)-N4- ',\IH
189 | s \(% 2H), 3.68~3.74 (m, 1H), 0.0118
me =)=
Y N~N 3.32 (s, 3H), 3.00~3.06 (t,
(trifluoromethyl) _) J= 3 Hy 3H). 2.25 (d. J =
. .d. -2 4- O 4 - Z’ )7 * ( 2 -
PYHIICINE=2, /0 3 Hz, 3H), 1.14~1.18 (m,
diamine 3H)
N2-(1-(1-
methoxy-2- RUF
methylpropan-2- J“\/ I F | 'HNMR (500 MHz,
y1)-3-methyl-1H- HN" SN NH | MeOD) 8 8.01 (s, 1H),
190 | pyrazol-4-yl)-N4- \& 7.79 (s, 1H), 3.58 (s, 2H), 0.0069
methyl-5- N-N 3.27 (s, 3H), 2.99 (s, 3H),
(trifluoromethyl) 2.22 (s, 3H), 1.55 (s, 6H).
pyrimidine-2,4- o—
diamine
N2-(1-(2,6- -
) F NMR (500 MHz,
dimethyltetrahydr F CDCI) § 8 54 (5. 1H1.8.08
0-2H-pyran-4- NIYF ) 8.54 (s, 1H),8.
1)3-methyl-1H NSy | (8 TH), 7.98 (s, 1H), 6.70
- _me - -
Y Y | (s, 1H), 4.47 (s, 1H), 3.70-
191 | pyrazol-4-yl)-N4- N 3.80 (x, 2H), 2.90 (d, /= 0.0846
methyl-5- N-N SF A, ), £ 50AG
- 7.5,3H), 2.13-2.24 (m,
(trifluoromethyl) J

pyrimidine-2,4-

diamine

5H), 1.56-1.66 (m, 2H),
1.16 (d, J= 6.5, 6H).




226 N2-(5-chloro-1- (tetrahydro-2H pyran-4-yl)-1H pyrazol-4-yl)-N4-

met hy1l-5- (trifluoronmethyl) pyrimdine-2,4- diamne FF NF 1 HNNNH 1 cl NN
0 1H NMVR wWéQ012:6z783DVS0O) 6 8. 91 (s, I—P 8.08 (s, 1H), PC3A&Pe®,1/084dps 7.00
(s, 1H), 4.50 (tt, J = 11.4, 4.3, 1H); 2-97 (dd, J= 11.3, 4.0, 2H), 3.49

(t, J =1 42m 2.83 (s, 3H), 2.01 (qd, J =124 4.6,_2H,  1.81 (dd, J
= 12.8, 2. ? 0. 0007 227 N2-(3-i sopropyl - 1- net hyl - 1H{pyrazal - 4-y1) - N4-
nmet hy| - 5- RN Gcﬁzomathyl) pyrimdine-2,4- diamne LL LL|\ u -NZ2S/|(z Z
=(Z -1 . | dethoyprapB; 1| 0. 069 228 N2- (3- cycl obutyl- 1-
met hy| - al%r azT@I fllzlyl) N4- et hy/ (t ri fluoromethyl) pyrimdine-2,4-
di am ne LI =( Z'.... |ZF1 I--" 2Z 327.1 0.0034 229 N2-(5-
cycl obﬁ% 1 pyrazoletipt)-- 1prrazmlN)2\IN N4- nethyl-5- (trifl yoro tdbg
pyri m ‘I\%&ﬁ‘ith?/l _am ne [ ¢ zx(, z-( 71 -z 1H NWR 4‘ ,63CD013)
6 8.2 - 7\82 .34 (s,| 1H), 6.58 - 6.18 (4, 5.22 t
5. 01 (trlﬂuoromethyl)
pyrimidine-2,4-
diamine
'H-NMR (500 MHz,
N2-(1-(3- DMSO) § 8.46 (brs, 1H),
methoxycyclopen _ N\ F |8.04 (s, 1H), 7.85 (s, 1H),
tyl)-3-methyl-1H- )N\ [ F |6.85 (brs, 1H), 4.48-4.54
HN” SN NH
193 pyrazol-4-yl)-N4- | (m, 1H), 3.80-3.84 (m, 0.019
methyl-5- L 1H), 3.20 (s, 3H), 2.89 (d, '
N-N
(trifluoromethyl) J=170,3H), 2.35-2.45 (m,
pyrimidine-2,4- b\o/ 1H), 2.10 (s, 3H), 1.84-
diamine 2.08 (m, 3H), 1.74-1.81
(m, 2H).
N4-methyl-N2- 1H NMR (400 MHz,
(1-methyl-5- F _ | DMS0) 3875824 (m,
(methylamino)- )N\ z | £ | 1H), 8.06 (s, 1H), 7.56-
1H- 1-4-yl)- X 7.06 1H), 7.01-6.82
o4 | MH-pyrazol-4-yl) NN (m, 1ED), 302 | 0.0522
5- X % (m, 1H), 4.89-4.66 (m,
(trifluoromethyl) /N—N 1H), 3.59 (s, 3H), 2.87 (br
pyrimidine-2,4- s,3H),2.68(d,J=51,
diamine 3H).
N4-methyl-N2-
(5-methyl-1- "_F | 1H NMR (400 MHz,
(methylsulfonyl)- j‘\/ I F | DMSO) 5 9.43 (s, 1H),
N
1H- 1-4-yl)- HN™ 'N° 'NH | 8.47 (s, 1H), 8.20 (s, IH
195 pyrazol-4-yl) | (s, 1H), (s, 1H), 0.010
5- 2 7.20 (s, 1H), 3.41 (s, 3H),
(trifluoromethyl) o\\S,N‘N 2.93 (d, J=4.4, 3H), 2.32
pyrimidine-2,4- g (s, 3H).
diamine




(s, 1H), 3.82 - 3.70 (s, 3H), 3.67 - 3.50 (m 1H), 3.06 - 2.94 (d, J = 4.7
Hz, 3H), 2.54 - 2.26 (m 4H), 327.1 0.011 WO
2012/ 0627A88-2028cPE3/ EP2011/ 069696 é - 1.99 (m 1HpCTEPIM1/069%981 (M
1H) 230 M- net hyl - N2- (3-net hyl - 1- (]t3 trahydro-2H pyran-3-yl1)-1H
pyrazol-4-y1)-5- (trifluoronmethyl) pyrimdine-2 4- diamne F jeF NF
HNNNH |, [ NN (---c \--F--ci 1H NMR (400 MHz DIVIS 6 8. 9E (s, 1H), 8.08
(s, 2H), 6Nggmedyl-Rgy U 22 - 4. 07 (m|! 1\(%'6 10.9, [3.6, 1H),
?677 d, J(5nkihyl41-1H),| 3.55 (t,:J ;DQIﬁ\/[SQ)b-I}SSZ&(@l]HIZ\IJ_D 9.7, 1H), p.89
, J| = 4. 1.92 (m 7 3 . 0.0096 231
N4- net hyl _ﬁﬁgrg‘l}%’_r?féﬁ (f\‘gtqﬁligdrc %{)L?B%%f 7%211_{%_'_ pyrazol - 4-yl) - 5-
(trif] uor oret-thpkd- pyri m dlm nigli ami7n® EFIE), B.SO-GHM NN || - - - - - N- N

----tC \- 400 Mz, DVBO) 61,8 8. 05 1H), 7/73
( c T%g&{ra&ww( ) 1 )4@&4(5%?} ) 10($ 2520,472H),

6 Y 4.11 (m i
3.51 (t. lea@I%dé 2.8 (s, 3H), gﬁéé(t éﬁ)20%2ﬁz,- 1.94 (m 2H),
1.85 ¢t 1 58 (m 2H. 0, 0018 N2-(],351-6 yretj@yslg pygazol - 4-y1) - N4-
t etrahydro- -4-y1 |)-5- r 0 t ri mdijne-2, 4+
(et Ay oY) MU -5 () s 5&5“3?1&%” mdi
pyrimidine-2,4- (m, 2H), 2.11-2.17 (m,
diamine 5H).

2-methyl-1-(4-(4-
(methylamino)-5- F
(trifluoromethyl) s |
197 pyrin‘lidin-Z- F
ylamino)-5- F

z
N-N
(trifluoromethyl)- $<
1H-pyrazol-1- HO

399.1 | 0.026

yl)propan-2-ol

2-methyl-1-(4-(4- .

(methylamino)-5- F
. N* F

(trifluoromethyl) s | P

pyrimidin-2- N H

198 . %}/CFG, 399.1 | 0.027

ylamino)-3- ¢

(trifluoromethyl)-

1H-pyrazol-1- HG
yl)propan-2-ol

N2-(1-(3-fluoro- F .
1-(oxetan-3- NZ

s | oy S
yl)piperidin-4- HN" SN SNH
yl)-3-methyl-1H- !
199 | pyrazol-4-yl)-N4-

N
methyl-5- F@
(trifluoromethyl) N

pyrimidine-2,4-

430.2 | 0.0022

pd

<

diamine




| (--

(R) - - net hyl N2- (3-net hy1l- 1-

N- N\

0. 0096 WD 2012/062783-139- PCT/ EP2011/ 069696 233

(1- methyl pyrrolidin3-yl)-1H pyrazol -

4- yl) - 5-

(trifluorwoebieye)7spyri m di ne- 2, 4- di anf' e u_ U 2 - ( \rp€rigpZonrlobocva- C2 - - -
Z 11-1 NVR (500 MHz, DVBO) 6 9.00 (s,'flril), 8.13 (s, 1H), 8. 08 (s 1H) 7.03
(s, 1H, 4.74 (m 1H) 290 (d, J =45 Hz 3H) 2 75-2 80 (m 30
(m 5H), :.1413&3 3H), [1.96 (s, 2H). |0.061 234 1- (E-chloro 4- (4-
(et hy] am n&])n' 4 '((lt(tll‘fl uoromet hyl ) pyrijm di n-2- yl am no)-1H
pyrazpl - yﬁle)th(ﬁg-ypfﬁphﬁl-w pr opan- 2- FI« \z-Kiz_S7 o=z 0 1H NWR (400 MH,
CDC13) 6 52 )_%_ et% 8. 02 (sN/ .81 (br s, 1H), 5.62 (br s, 1H),|4.10
(s, 2H), 328W-(dhethyls’ 359 6, 2H), 1.31 (t, J = 7.2, [3H), 1|19
(s, 6 319-pyreag-y- 32135 opyl 4- (4- (et hyl am na) - 5-
(trif HéQ)Q olmt Bﬂh%rl @yrl m d| n- -, I am nc) 1Hpyrazol - 1-y1) - 2- r?é‘?hyl%?b?&an- 2-
ol U \ | 7c0 I\ZN Z--- Z 1H NWR (400 MHz, CDC13) 6 8.18 ¢
8.09 (s, juét)rlﬂﬁ?r%thyl)z sg/‘({, 3.98 -3.92 (s, 2H), 3.10 - 3./01 (d,|J =
4.7 He, 3H¥)yngmﬁge_241 68 \(td, J ='8.3) 4.2 Hz, 1H), 1.19 4 1.09 |(s, 6H),
0.98 + 0.7 m H)371200051
diamine
1-(3-tert-butyl-4-
(4-(ethylamino)- F
. 00
(trifluoromethyl) HN)\N/ ”/\
201 | pyrimidin-2- M 4012 | 042
ylamino)-1H- N_>Nz
pyrazol-1-yl)-2- o
methylpropan-2-
ol
N4-methyl-N2- E
r | IHNMR (400 MHz,
(3-methyl-1-(1-
022 NZrF | DMS0) §9.01 (s, 1H),
o HNJ\\N NH | 8.13 (d, J=36.8, 2H), 7.01
trifluoroethyl)aze |
. \(g (s,2H), 493 (p,J=6.9,
202 | tidin-3-yl)-1H- \ 0.034
N=N 1H), 3.82 (1, ] = 7.6, 2H),
pyrazol-4-yl)-5-
- b 3.58 (d, J = 6.9, 2H), 2.90
(trifluoromethyl) N F (d,T=4.4,3H), 2.15 (
= 4. . S
pyrimidine-2,4- Ul 7 ’
- F | 4H).
diamine
N2-(1-(1-
methoxy-2- .
methylpropan-2- Nﬁ " | 'H NMR (500 MHz,
yl)-5-methyl-1H- HNJ\\Nl i | MeOD) & 7.97 (s, 1H),
203 | pyrazol-4-yl)-N4- % | 7.49 (s, 1H), 3.67 (s, 2H), 0.042
methyl-5- N-N 3.31 (s, 3H), 2.96 (s, 3H),
(trifluoromethyl) 0\/% 2.36 (s, 3H), 1.65 (s, 6H).
pyrimidine-2,4-
diamine




236 1-(3-cycl opropyl -
yl am no) - 1H pyrazol -

3.92
1.32
385.2
(meth
N, 2-
8. 90
1H),
HN-
nmet hy
di am
8. 07
3.43
4.4,

N2- (1}

met hy

1-y1)-2- nethyl propan-2- ol F ANF HNN H b----6 N-N OH
1H NVR (490 2bHm628RC13) 6 8.15 -8.10 (s2 1H), 7.86 - 7. ST T(EP20114659698. 95 -
(s, 2H), 3.59 - 3.49 (m 2H), 1.772°1.67 (td, J = 8.3, 4.1 H, 1H),
. 1,23 (t, J =72 H 3H 1.18- 112 (s 6H), 0. 95. 0.75 (m 4H)
0.0015 WO 2012/062783-140- PCT/ E_P2011/0 9696 237 2- (5-chl aro-4- (4-
yl am ?Nﬁ méﬁlgl' fluoronet hyl) pyrlﬁlw OOW?H no) - 14 pyrjazol - 1+ty1) -
di rret ropan de F F i F HNNH|IDMSO)N-NOT {H1NWVR (400 MHz, DMBO) 6
s, 1 2 Bmgdyl-$; 1H), 7.85 §sF J|§)1,2(7d.§; %%,HJ = 4. 4, 1H),| 7.02 (s,
D 84 g_éoxlemas 3H) . NOO(e 12T HE ER (4 sH) | 0. 045
238 rl %11 (ﬁl ) Pi704%e(s) Hil)"l4475y4)803m
- 1Hpy PRYSPIYDT ) - tﬁ'yl B (tleJlggrpg@miﬁ) pyri mi di ne- 2, 4-
heod | yNF HEiphEabbIH -"S ck 1H RINRA% DVSQ) 6 8.92.009, | 1H),
s, jLHb 7.94 (s 97 (s 14424495 aH). J6L(t15. 5, 5.6, 1H)
t, 1'% 8 2J936OHQ;1H)29QJ(5 2H), 2.88 (d,|J =
BH), Ztrlfmo(anetbyl): ﬁz 3#1)5 %3 0.016 239
(1- % mg(?lg@é)aet hyl )p| p éri ) Sm§ Ih pyrazol|-4-yl)+ N4-
-5- rifluoromethyl) pyrim di ne2424m, diBni ae-2.14
diamine
(m, 4H).
R)-N2-(1-(1-
(R)-N2-(1 'H-NMR (Bruker, 500
methoxypropan- e
F | MHz, MeOD) ¢ 7.98 (s,
2-yl)-5-methyl- N7
< T | 1H), 4.54-4.58 (m, 1H),
1H-pyrazol-4-yl)- HN™ "N” “NH
205 | 3.60-3.72 (m, 2H), 3.342 0.019
N4-methyl-5- 73
) N-N (s, 3H), 2.96 (s, 3H), 2.23
(trifluoromethyl) ~
o —0" i (s, 3H), 1.45(d, J=6.5,
pyrimidine-2,4-
. 3H).
diamine
N4-methyl-N2- F 1H NMR (400 MHz,
(4-methyl-1H- N E CDCls) § 8.18 (5, 1H), 7.33
pyrazol-5-yl)-5- P (s, 1H), 5.33 (s, 1H), 3.08
206 273 0.2324
(trifluoromethyl) | T | (d T=438,3H), 205 (s,
pyrimidine-2,4- \é\,NH 3H).
- =N
diamine
N4-ethyl-N2-(5- _ | ITHNMR (400 MHz,
methyl-1-(1- v E DMSO) & 8.80 (s, 1H),
methylpiperidin- N \N| L | 8:04 (s 1H), 7.61 s, TH),
4-yl)-1H- 1- 6.90 (s, 1H), 4.02 1H
507 | 47YD-1H-pyrazo \h K (s, 1H), 4.02 (m, TH), 0.0026
4-y1)-5- -~ 3.39 (m, 2H), 2.93 - 2.76
(trifluoromethyl) (m, 2H), 2.20 (m, 6H), 2.10
pyrimidine-2,4- N —1.93 (m, 4H), 1.75 (m,
diamine 2H), 1.07 (m, 3H).

4- (4-

(et hyl am no) - 5-

(trifluoromethyl) pyrimdin-2-



i FF NF | HNNNH 1 .e NN (N-- S o 1H NVR (400 MHz, DMBO) 6 8.86 (s,
1H), 8.04 (s, 1H), 7.71 (s, 1H), 6.91 (s, 1H) 4.12 - 3.88 (m 1H), 3.44
(t, J = 5wv08,202862783. 24 (s, 3H), 2.96 (83 = 11. 6, 2H) pC2F®4010®6968¢)) , 2. 15
(dd, J = 22.8, 10.9, 4H), 1.98 (qd, J"5312.2, 3.4, 2H), 1.75 (d, J = 12.3,
2H). _0.006 240 (R)-NA-met hyl N2- (5-nmethyl -1- (1- m=thv| pyrrolidin-
3-y1)t 1H pyraz 4- )-5 (trifluororreth r|md|ne24- di am ne F\F NS
F HNNNH --X\I--ﬁ)é‘lNh(% /1@6%? MPB&T/ EP2011/ 069696 241
N2- ( 5r chl omgetdyl-1¢Q-f | uoro 1- rre F pedNMgOnsS 849Q/(3b) )+ pyrazol -
4-y1)-N4-rret l=. 5= .(tr |quo t|y iamne F| >F NF
). 1 HNNNI - iRipRadib NI\/R( )%é%paﬁéﬁgﬁ( ”% 8.08 (s, 1H),
7.85 208 Ll4l}yl) YHQQ'r:(z;),l | 7302+(s4tHp 4.09.-83.85. 1 1H), 4Qﬁ1402qu,
J= 11} ,327-3 m (B 87 S I—Q 2.22 |- 2.04 H)
4 1 43
1.91 -5 0.0018 24 INS chI or 9- %q § ). f%z or opi per i di n- 4-
y1)- 1H— oy é Bluompmejhyl) N4 nmephyl -5- (tr |(filhollbﬁe¥ Y2)16pyri m di ne-2, 4-
diampe | lhritaddihe 24l Z - 1.76 (m, 9H), 1.12 (t, J =
diamine 7.0, 3H).
N4-methyl-N2- .
(3-methyl-1-(1- \ T{
thylpiperidin- ]
209 | +¥D-1H-pyrazol- 2 3702 | 0.041
4-y1)-5- N_N
(trifluoromethyl) (j
pyrimidine-2,4- N
diamine
N4-methyl-N2- .
(5-methyl-1-(1- \ T{
thylpiperidin- ]
210 | +¥D-1H-pyrazol- 2 370.2 | 0.0071
4-y1)-5- N_N
(trifluoromethyl)
pyrimidine-2,4- N
diamine
'H NMR (500 MHz,
(R)-N4-methyl- E
F | DMSO) 6 9.00 (s, 1H),
N2-(5-methyl-1- NZ
(1{oxetan-3 _ [ F |812(d /=18 1H),7.85
Jloxetan-o- HNTNTNHL | (6 TH), 7.05 (s, TH), 4.77-
yD)pyrrolidin-3- %
) 4.80 (m, 1H), 4.46-4.59
211 | yl)-1H-pyrazol-4- N-N 0.0033
s L—X (m, 2H), 4.43-4.48 (m,
Y N 2H), 3.62 (1, J = 5.5, 1H),
(trifluoromethyl)
L 2.93 (s, 3H), 2.76 (s, 3H),
pyrimidine-2,4-
T o 2.44 (s, 1H), 2.36 (t, J =2,
diamine
1H), 1.99-2.15 (m, 4H).
F
N4-methyl-N2- NAf{ 'H NMR (500 MHz,
PN
5-methyl-1- DMSO0) 6 8.57(d,J=5
21y | G-methy \HXNﬁ N ) d,.7=5, 0.0029
(pyridin-2- ; N/_ ) 8.11 (s, 1H), 7.97 (s, 1H),
ylmethyl)-1H- \N\ 7.62-7.66 (m, 1H), 7.21 (t,




Z 1H NVR (400 MHz, DVBO) 6 8.95 (s, 1H), 8.08 (s, 1H), 7.87 (s, 1H), 7.00
(s, 1H), 4.86 (m 1H), 4.36 (m 1H), 3.08 - 2.71 (m 4H), 2.25 - 1.81 (m
5H), 1.03w0bt2p12d062783. 1, 3H). 0.0021 243 N4-et hyl - N2- ( 1- pCetEPyd130bdeoayl) - 3-
met hyl - 1H pyrazol 4-y1)-5- (trifluorom&thyl) pyrimdine-2,4- diamne F NF
| HN --- 0, N-N"_0 1H NVR (400 MHz, DMBO) 6 9.40 (s, 1H), 8 45 (s, 1H),
g- gg S, 92?:;21281—4?—21)@ %H) , 736583I(—|;1’ ~]] J=153 1H)?H) O4?d 53: - |3. 3(7) 88105224
: s, = 7.0, : :
N4- et hyl et ’(ﬂf"“(“éfitéx}? ul fonyl)-5- net ﬁ*y| gli%ﬂ?r H%ial ) 5-
(trif| uoropetitydipe-Pyki m di ne- 2, 4- di am(neH), NF6 (d, NN\ 0 NN _[:/s.0 0H
NVR (400 MHz. .DMBO) 6 91 07 (s, 1H), 8.[31n( ? 7 (s, 1H), [3.62 (g, J
= 7.3, 2H) ,d%"“ﬁ‘.ngg/s(s, oH), 2.39 (s, 3H) %‘f 28 {%H} 2:'99?(33, 6H) . |0.0047] WO
2012/ 062783-142- PCT/ EP2011/ 069696 245 |N&Dhnet hyl - N2- ( 3- netlhy1-1-|( 2-
met hyfL- 2- | mor phol i nopropy 1) - 1H pyrazal - 4- 1&2)5&\/”9 ri fluaromethyl)
pyrim di nem&e dl-&?‘- nefu_ u_ u_ -\z- _HNM%\ 9 z, Z 1-el 414.2 24p
N2- (1t (1-¢ 111_%1}/ uor opi peri di n- 4- y:}ng()%tng@ (—dlyl-:4p5/razol -4-y1) - N4+
met hy| - 5- | (3-methyl-1- ’
L R_r | Hz), 8.09 (s, 1H), 7.82-
(pyridin-2- N7
_ [ F | 7.85(m, 1H), 7.60-7.64
13 ylmethyl)-1H- HN” N
/ (m, 1H), 7.19-7.21 (m, 0.0029
pyrazol-4-yl)-5- i
, /\ NN 1H), 7.89 (3, 1H), 6.62 (s,
(trifluoromethyl) -
o 1H), 5.42 (s, 2H), 5.14 (s,
pyrimidine-2,4- B
T 1H), 2.98 (d, J = 4, 3H),
diamine
2.18 (s, 3H).
N2-(1-(1- 1H NMR (400 MHz,
isopropylazetidin LF DMSO) 6 8.91 (s, 1H),
N/
_3-yl)-3-methyl- N \?/Iﬁ< " 18.05 (s, 1H), 7.78 (s, 1H),
NH
514 | IH-pyrazol-4-yD)- y I ] 6.93 (s, 1H), 4.82 (dd, J = 0.064
N4-methyl-5- N1 14.4,7.2, 1H), 3.64 (t, ] =
(trifluoromethyl) Nd 7.2,2H), 2.84 (s, 2H), 2.36
pyrimidine-2,4- — (dt, J=12.4, 6.2, 1H), 2.16
diamine (s, 3H).
1-methyl-4-(4- _ | THNMR (400 MHz,
(methylamino)-5- KF | CDCL;) 8 8.18 (s, 1H), 8.14
(trifluoromethyl) )N|\ D F (s, TH), 7.20 (br s, 1H),
TP HN”N" NH
215 pyrln‘ndln-Z- Ne | 5.29 (s, 1H), 4.01 (s, 3H), 298 | 0.0032
ylamino)-1H- - 3.09 (d, J = 4.7, 3H).
pyrazole-5- 4
carbonitrile
1H NMR (400 MHz,
N4-ethyl-N2-(1- F - | DMS0) 5 9.41 (s, 1H),
(isopropylsulfony NT<F 8.44 (s, 1H), 8.19 (s, 1H),
1)-3-methyl-1H- HN" NN | 726 (s, 1TH), 3.76 (m, 1H),
216 | pyrazol-4-yD)-5- A N 554330 (m, 2H), 231 0.0039
(trifluoromethyl) O‘\S{\l_N (s, 3H), 1.24— 1.10 (m,
pyrimidine-2,4- 0 10H)
diamine




(trifluoronethyl) pyrimdine-2,4- diamne FI

(400 MHz, DMBO) 6 8.92 (s,

5.22 - 4.6 20m06itds, 4.22 (dd, J

1H), 8.05 (

21.

NI FF HNNNI - 1
s, 1H), 7.79 (s, 1H
0, 11.1, 1H),

I x \ NN 1H NWR

, 6.95

2.33 - 1.97 (m 5H), 1.03 (t, J= 7.1, BR). 402.2 247 N2-(5-

(s, 1

H),

2. 8pCcdr2aiz/oddkod, 3H),

(dimethylamino)- 1-methyl-1H pyrazol-4-y1)-NA- pethyl -5- (trifluoronethyl)
pyri m di ne-22(41- diaminel F NF, HNNNH I| /N NN/ 1H NMR (400 MHz,| CDC13) 6
8.10 s, 1M517.74 (br s, 1H), 6.52 (hr a00vitd. (s, 1H), 3.]74 (s, | 3H),
3.02 (d, J (sopropyls@Fdny 2. 80 (s, 6H)% F51§W9 g\z@ 2- (5- ¢hl or o-[4- (4-
(et hyl am 19%-' S_th)&'él i fl uororretm@‘rﬁijr iDNEON 523 saHilho) - 1H-
pyrazpl - 1{y1} 7%~ yl prop -)31“ ﬁﬁ)?__%. S’lej’-II‘gI!\jNI-dS’Ilﬂ)7, 2(1\1-1\1 7 \} OH
1H NVR_(409yizl-4-DNVBG- 6 8. 75 (S, | .8,0 . 7.73|(s, 1H) 99 (s,
1H), 4.2£972 eth%l_ = 5.7, LH), &7 (d, 172 .S6fﬁb§bj7!a')(§q’8rf(c, J = 3(?~8(?993H) ,
1.57 (s, 6& i 65. %hbéi WO 30 {062783- 143-6°6H, ERQId0 @69696 249 N2- (1-
(et hyl sul f pPpregue hyl - pyrazol -|4- 3 | -5 [(trifljuoronethyl)
pyri m di nepyithididé-ani ne ,)<F '- N fhf}f%ﬁ)’l\fbl @Eﬁy L
. (d, J=6.8, 6H).
diamine
N2-(1-
(isopropylsulfony _F | 1H NMR (400 MHz,
)-5-methyl-1H- )N\\T<F DMSO) § 9.08 (s, 1H),
pyrazol-4-yl)-N4- AN N 814 (d, T =21.1, 2H), 7.06
218 % 0.0081
methyl-5- \ l<1 (s, 1H), 3.85 —3.74 (m,
(trifluoromethyl) O\\s’\\o 1H), 2.82 (s, 3H), 2.39 (s,
pyrimidine-2,4- 3H), 1.20 (d, J = 6.8, 6H).
diamine
N2-(1-(sec- - | THNMR (400 MHz,
butylsulfonyl)-5- \Z E DMSO) 5 9.08 (s, 1H),
methyl-1H- HN)\\N | | 813 (d.7=145,2H),7.06
1-4-y1)-N4- | 1H), 3.70 — 3.57
519 | PYrazol-4-yl % (s, 1H), (m, 0.0067
methyl-5- o N1 1H), 2.82 (s, 3H), 1.84 —
(trifluoromethyl) S 1.69 (m, 1H), 1.56 — 1.41
pyrimidine-2,4- \§ (m, 1H), 1.16 (d, ] = 6.8,
diamine 3H), 0.93 (t,J=7.5, 3H).
1H NMR (400 MHz,
N2-(1-(sec- . DMSO) 6 9.39 (s, 1H),
butylsulfonyl)-3- \ T{ 8.47 (s, 1H), 8.19 (s, 1H),
methyl-1H- S | | 7:20 (s, 1HD), 3.60 (da, J =
1-4-y1)-N4- I 13.7,6.9, 1H), 2.90 (d, J =
5ng | PYTZO yD 2 , 6.9, 1H), (d, 00117
methyl-5- ol N-A 4.3,3H), 2.31 (s, 3H), 1.87
(trifluoromethyl) % —1.70 (m, 1H), 1.45 (dt, J
pyrimidine-2,4- =14.0,7.7, 1H), 1.16 (d, J
diamine =6.9,3H),092 (t,J=17.5,
3H).




HNN-NH |, osi NI-N---1"'c" 1H NWR (400 MHz, DVsO 6 9.41 (s, 1H), 8.48
(s, 1H), 8.20 (s, 1H), 7.20 (s, 1H), 3.58 (q, J= 7.3, 2H), 2.91 (d, J =
4.4, 3H),wd.28ik/es7833H), 1.08 (t, J = 7.3, 3H). 365.1 0. @033&P2610/069696

2-Met hyl - 1-[ 3net hyl - 4- (4- met hyl ani no=5° tri fl uor onet hyl - pyri ni di n- 2-

yl am na)- pyrazol-1-y1]- propan-2-ol E NE | HNNN. H x NN >)H 0.0122 251
N2- [ 1t ( 2- I\/E@hoxy-et hyl ) - 3-nmethyl - 1Hpyrazol -4-y1l]-N4- nethyl -5
trifluoromet §)(I4pyrim'di ne-2, 4- di am ne ILu_ IL-2 ----1|z z.=|...-(
0 | (ethylamino),5-z-F-cf z -- z  0.0026 252 N2-[1-(2- |Methoxy-ethy|)-

l15;-rréfhyl-; razol - 4< y1] - N4- t byt -5- trifluoronethyl pyrimdine-2,4-
i ant e v ERUORARGSY ) N i gz 21 2 P T oder 253
N

5- Br ofto- N2 pytimidinty| - 3 |- met fyt pytazol - 4-y1)- N4- et hyl -
pyrim b e gdnodsam ne ka " 0.0061

isopropyl-1H- N=N
pyrazol-1-yl)-2- o
methylpropan-2-
ol
N2-(1-(3-fluoro- = | IHNMR (400 MHz,
1- F | DMSO) § 8.88 (s, 1H),
methylpiperidin- )N\: T F 1805, 1H), 7.78 (s, 1H),
4-yl)-3-methyl- HN™ "N 'TIH 6.93 (s, 1H), 4.91 (m, 1H),

222 | 1H-pyrazol-4-yl)- \& 4.77 (m, 1H), 4.35 — 4.05 0.0016
N4-methyl-5- N-N_ F (m, 1H), 3.26 — 3.10 (m,
(trifluoromethyl) CS 1H), 2.83 (s, 4H), 2.28 (m,
pyrimidine-2,4- AN 3H), 2.26 — 2.00 (m, SH),
diamine 1.86 (m, 1H).
N2-(5-isopropyl-
1-methyl-1H- " F
pyrazol-4-yl)-N4- JNLY/F

223 | methyl-5- HN™ "N™ N 315.1 | 0.014
(trifluoromethyl) )\%}
pyrimidine-2,4- MNN
diamine
N4-methyl-N2- 1H-NMR (500 MHz,
(3-methyl-11- r .| CDCI3)88.54(d, /= 4.0,
(yridin2. N\/Yﬁ 1H), 7.97-8.12 (m, 2H),

HN” SN NH | 7.78-7.81 (m, TH), 7.32-
yl)ethyl)-1H- A (m, 1FD),
4 7.35 (m, 1H), 7.12 (d, J = 0.0024

224 -4-y1)-5 ’
razol-4-yl)-5- N-N
by Y 7\ 7.5, 1H), 5.53-5.57 (m,
(trifluoromethyl) =N
o 1H), 5.90-5.91 (m, 3H),
pyrimidine-2,4-
a 2.23 (5,3H),1.91(d, /=
diamine
7.0, 3H).
F
N4-methyl-N2- q\xg 1H-NMR (500 MHz,
5-methyl-1-(1- HN SN N | CDCI3) 8 8.53 (1, J=4.0
2ps | (S-methyl-1-( A ) @ : 0.0038
(pyridin-2- 1H), 7.98 (s, 1H), 7.72-

yl)ethyl)-1H- — 7.78 (m, 2H), 7.31-7.34




HNNNH | |

met hy
0. 000
nmet hy
5-Bro
di am

V (-N
N4- Met hyl - N2-
trifl uor owet2hygyrssm di ne-2,4- dianine F _je F NF |

[ 3-net hyl -1 -

(2,2, 2-trif

| uor o-

0.0022 WD 2012/062783- 144- PCT/ EP2011/ 069696 254
ethyl)-1H pyrazol-4-yl]-5-
HNNRETIEPRb1IW06969& FF

0.0077 255 5- Brono- N2- (1- difl uoromet \*Y=5- nethyl - 1H pyrazol - 4-y1) - N4-
- pyrimdine-2 4- diamne NBr A " HNNNH -- e /1 NN FE-¢
7 256 pSraBoamt)N2- (n- . di f | uor oret hydx 30),reeddsl 1S @yrazol - 4-y1) - N4-
- Py I’(tlr ((ZI)I ne-tézf- diam ne NBr A wﬁﬁv N I\éé: c| 0.0022 257
ro- N2 (rEoRomGthyl) v | - 11 pyr azol - £:8714 R &BHA20 pyrli ni di ne- 2, 4-
ne pyrimidine-2,4- (m, 3H), 2.15(s,3H ), 1.95
diamine (d, /=175, 3H).
N2-(5-chl 1 1H NMR (400 MHz,
-(5-chloro-1-
(tetrahydro-2H F | DMS0)§8.91 (s, 1H),
ctra ro- -
Z 0-18 NT<F 8.08 (s, 1H), 7.82 (s, 1H),
ran-4-yl)-1H-
by Y HN)\\N NH | 7.00 (s, 1H), 4.50 (tt, J =
pyrazol-4-yl)-N4- | B
26| s Ol 11.4,4.3, 1H), 3.97 (dd, J = 0.0007
me =)=
Y N-N 113, 4.0, 2H), 3.49 (t, J =
(trifluoromethyl) (j 11.4, 2H), 2.83 (s, 3H)
rimidine-2,4- T T
Z_y ) © 2.01(qd, T=12.4, 4.6, 2H),
lamine
1.81 (dd, J=12.8, 2.4, 2H).
N2-(3-isopropyl-
1-methyl-1H- T F
pyrazol-4-yl)-N4- )Nl\/jfﬂ:
7~
227 | methyl-5- HN® N- N 315.1 | 0.069
(trifluoromethyl) )\(%
pyrimidine-2,4- N_N\
diamine
N2-(3-
cyclobutyl-1- .
F
methyl-1H- )NLYF
[-4-y1)-N4- P
25 | PYrazo-4YD HNT NN 327.1 | 0.0034
methyl-5- M
\
(trifluoromethyl) N-N
pyrimidine-2,4-
diamine
1H NMR (400 MHz,
N2-(5- CDCl;) § 8.21 — 7.98 (s,
cyclobutyl-1- TF | 1H), 7.82-7.34 (s, 1H),
methyl-1H- )N'\YF 6.58 — 6.18 (s, 1H), 5.22 —
razol-4-yl)-N4- N
209 | PYTEZORAYD HN™ N N 5.01 327.1 | 0.011
methyl-5- MH
(wifluoromethyl) | §_ (s, 1H), 3.82 —3.70 (s, 3H),
pyrimidine-2.4- \ 3.67—3.50 (m, 1H), 3.06 -
dam; 2.94 (d, J = 4.7 Hz, 3H),
lamine
2.54 — 2.26 (m, 4H),




NBr |
met hy
---el
met hy
----e
pheny
N-N a

A HNNNH N\ NN 0. 0015 258 5-Bronp-N2-[1- (4-fluoro- phenyl)-5-
| - 1Hpyrazol -4-yl] -N4- nethyl- pyrimdine-2,4- diamne NBr HNA NNH
N- NvO 2012/06Y¥832012/ 062783- 145- PCT, §P2011/069696 259CrHBR@N6cdd6
| - N2- (5- nethyl-l-propyl 1H pyrazor-4-yl)- pyrimdine-2,4- diamne HN
NN /- r I N NH | 00'—')7 260'—')Br()rmN-[1- (4-chl oy o-
1)-31 nethyl - 1FL razol -4-yl] -N4 |n1d|re 2, 4-| di am ne HN
1.81 (m, lH)
1H NMR (400 MHz,
N4-methyl-N2- DMSO) 6 8.95 (s, 1H),
(3-methyl-1- LF | 8.08 (s, 2H), 6.98 (s, 1H),
(tetrahydro-2H- N\T< " 1422407 (m, 1H), 3.92
HN” N7 NH
-3-yl)-1H- dd, J=10.9, 3.6, 1H), 3.77
230 | PYTAn yD ) | (dd, , 3.6, 1H), 0.0096
pyrazol-4-yl)-5- - (d, 7=11.1, 1H), 3.55 (t,J
(trifluoromethyl) CS =9.8, 1H), 3.41 (t, ] =9.7,
pyrimidine-2,4- o) 1H), 2.89 (d, J = 4.4, 3H),
diamine 221-1.92 (m, SH), 1.79 —
1.53 (m, 2H).
1H NMR (400 MHz,
N4-methyl-N2-
F _ | DMSO) & 8.89 (s, 1H),
(5-methyl-1- F
N7 F | 8.05 (s, 1H), 7.73 (s, 1H),
(tetrahydro-2H- s |
HN SN SNH | 6.92 (s, TH), 4.26 — 4.11
pyran-3-yl)-1H- |
231 % (m, 1H), 3.86 (dd, J = 10.7, 0.0018
pyrazol-4-yl)-5- /
- N-N 2.4, 2H), 3.51 (t, J = 10.6,
(trifluoromethyl)
L 1H), 2.83 (s, 3H), 2.21 (s,
pyrimidine-2,4- o
T 3H), 2.12 — 1.94 (m, 2H),
diamine
1.85 —1.58 (m, 2H).
N2-(1,5-
dimethyl-1H-
pyrazol-4-yl)-N4- F
((tetrahydro-2H- )Nl\/\/f<F
232 | pyran-4-yl) AN N A 0.0096
methyl)-5- O K@O
(trifluoromethyl) NN
pyrimidine-2,4-
diamine




0.0003 261 N2-(1,5- Dimethyl

- 1H pyrazol

- 4-y1) - N4-

et hyl -

I
trifluoronmethylpyrimdine-2,4- diamne Il HNN/NNN<F F F NH 0.0013 262
5-[ 4- (4- eohylxmeemse-5- trifl uoronet hylpﬁé“ m di n- 2- yl amPow)EP3011/069696
net hyl - pyrazol 1-y1] - pi peri di n-2- one -- NN NNH 0.0013 263 4-[4-(4-
Ethylamno-5- trifluoronethylpyrimdin-2- ylamno)-3- nmethyl-pyrazol-
1-y1]F N, N{ di pet enzamide' N/ N--N 100 F NH  0.0018| WO
2032 D62 78 8- ARG PR EPS01 1/ 069696 264 N oo Qi P opanesul f
onyl - phenyIN2-@-metdyhyl - LHpyr azol - A yd] DNSO; 8 go % lhgl f | yor onmetjhyl -
pyri m di ne-(?_, 4- diam ne F )N\ 13 (5. D) .08 (5. 1H)
. . * S’ 2 * S’ 2
methylpyrrolidin- HNT SN 7.03 (s, 1H), 474 (m, 1H)
233 | 3-yl)-1H-pyrazol- \8\ | ' T C 0.061
4yD)5 { 2.90 (d, J= 4.5 Hz, 3H),
Y N-N 2.75-2.80 (m, 3H), 2.30
(trifluoromethyl) > \ (m, SH), 2.14 (s, 3H), 1.96
pyrimidine-2,4- - ( ’2H) o T
S .
diamine ’
1-(5-chloro-4-(4- 1H NMR (400 MHz,
(trifluoromethyl) )N:f<': (s, 1H), 6.81 (br s, 1H),
1y, | pyrimidin-2- N NN 1562 (brs, TH), 4.10 (G, N
ylamino)-1H- C'\N%?/l 2H), 3.84 (s, 1H), 3.59 (p, J '
pyrazol-1-yl)-2- §<OH =6.6,2H), 1.31 (t,J=72,
methylpropan-2- 3H), 1.19 (s, 6H).
ol
1-(3-cyclopropyl- H (400 MHz
4-(4- F ’
( - | cDCL;) 5 8.18 - 8.09 (s,
(methylamino)-5- N F
, A | 1H),7.93-7.82(s, 1H),
(trifluoromethyl) N Y
o H |3.98-3.92(s, 2H),3.10—
235 | pyrimidin-2- M 3712 | 0.0051
\arnino) 1H ™ 3.01(d, J = 4.7 Hz, 3H),
Y ammf 1' 1)'2 >Z 180 —1.68 (td, ] =83, 4.2
pyrazot-i-yl=e- o Hz, 1H), 1.19 — 1.09 (s,
niethylpmpan'z' 6H), 0.98 — 0.77 (m, 4H)
(¢)
1-(3-cyclopropyl- 1H NMR (400 MHz,
4-(4- ¢ |CDCL)88.15-8.10s,
(ethylamino)-5- N%F 1H), 7.86 — 7.81 (s, 1H),
(trifluoromethy1) N N | 3.95-3.92 (s, 2H), 3.59 -
236 | pyrimidin-2- A 3.49 (m, 2H), 1.77-1.67 | 385.2 | 0.0015
ylamino)-1H- N-N (td, J=8.3, 4.1 Hz, 1H),
pyrazol-1-yl)-2- >Z 132-123(t,J=7.2Hz,
OH
methylpropan-2- 3H), 1.18 - 1.12 (s,6H),
ol 0.95- 0.75 (m, 4H)




Hel ... NNH -C N-N O, 0. 0032 265 4-[4-(4- Ethylam no-5-
trifluoronethyl pyrim di n-2- yl am no) - 3- rret hyl - pyrazol - 1-yl1]-benzonitrile
No" - - - 7FIwBRoi2ockidbl. ' NH - NN 11 i] 0. 0048 266 N&THPbyihodEdog 1- (4-
met hane sul f onyl phenyl) 3- methyl - 1H ]p439r azol - 4-y1]-5- trifl uoronet hyl -

pyri m.dine- 2 4- diamine HNNH N-N)/s 0.0021 267 1-1444-(4-
Et hyl am no- trlflu rrethylpyrim'dir-z- yl am no) - 5-
met hy| - pyr z(érCiﬂ%F?] “Oiperidin-1- yll1-2-methyl- propan-l-one F N|HNNH \ |\
NN O\l 1 (hlethyﬂmﬁﬁ)@&- WO 2012/ 062783-| 147NMR (400NIlH%/ 069696 268

1-{4-[4- (4Et hyl trifl fyl - 3-
mei hy[-pgrgti%%f%nﬁﬁ%? e;: di ll’:'olg) y n}/ %@g 8rb02({i’nﬁl{ (r)nngc%: F

pyrimidin-2- /k 8.0 (s, 1H), 7. 85 (s, 1H),
237 | ylamino)-1H- - " 767 1244 11), 7.02 0.045
pyrazol-1-yl)- NN O (s, 1H), 2.84 (d, T=3.8,
N,2- < 3H), 2.60 (d, J = 4.5, 3H),
dimethylpropana 1.66 (s, 6H).
mide
N2-(1-(1-(2 1H NMR (400 MHz,
' F_ | DMSO0) 5 8.92 (s, 1H),
methoxyethyl)pip F
NF | 8.07 (s, 1H), 7.94 (s, 1H)
. . | * 2 2 * 2 2
eridin-4-yl)-3- >

HNSNTSNH | 6 97 (s, TH), 3.95 (dt, T =
| > > >
methyl-1H-
Y A 15.5,5.6, 1H), 3.43 (t, ] =

)
238 | pyrazol-4-yl)-N4- N=N 0.016
\/ S 5.8, 2H), 3.24 (s, 3H), 2.93
N

methyl-5-

i (d, T=1138, 2H), 2.88 (d, J
(trifluoromethyl) _44.3H),2.10(d, T
pyrintidine-2,4- A 118, ’SH),’2.02 1 (m,
diamine 41)

N2-(1-(1-2 1H NMR (400 MHz,
thoxyethyl)pi F £ | DMSO) 6 8.86 (s, 1H),
methoxye i -

i 4y | ys PP )N\\Tﬂ 8.04 (s, 1H), 7.71 (s, 1H),
eridin-4-y)-5- HNTPNTONH 6 91 (s, TH), 4.12 — 3.88
methyl-1H- % | TS '

L (m, 1H), 3.44 (t, 1 =5.9,
239 | pyrazol-4-yl)-N4- N=N OH), 3.24 (s, 3H), 2.96 (d. J 0.006
\/ S 24 (s .
methyl-5- ’ T ’

i N = 11.6, 2H), 2.84 (s, 3H),
(trifluoromethyl) 215 (dd, T =228, 109

rimidine-2,4- 0 ' ’ oY
py . \ 4H), 1.98 (qd, J=12.2,3 .4,
diamine

2H), 1.75 (d, J = 12.3, 2H).

(R)-N4-methyl-

N2-(5-methyl-1- R_F
(- Nﬁjﬁ

methylpyrrolidin- HN™ N l\|lH
240 | 3-yl)-1H-pyrazol- \%}
4-yl)-5- N-N
(trifluoromethyl) [ N g
|

pyrimidine-2,4-

diamine




N HNNNH Nc N-N 01\ / ci/\ 0.0077 269 N4- Met hyl -N2- [3 -nmethyl-1-(3 -
nmet hyl - pyridi n-4- yl)-1H pyrazol -4- yl1]-5- tri fl uoronet hyl pyri m di ne- 2, 4-
di am ne Rvoj2012/062788F 1 HNNNH | \ N-Nb {zf‘ 0. 0091 2POTMP2¢11/0646B%) - 2-
Met hoxy- propyl)- 3-nethyl-1H pyrazol lyI ] -N4- nmethyl -5 -

trifluoromethylpyrimdine-2 4- diamne F\ NF\Il,_ 1' HNNNH | N\ N O
0.017] 272 | N\2- Jh (2,6- D nethyl-tet rarydro- ran 4- yl) 5- et hyl -
1H pyr azol NM4P1§ longl-pre met hy1-5- trifluar &@?ﬁg MHZm di ne- 2, 4- |di anine F
HNNH | . ... .(EJﬂuNﬂd\ll- ----- F-(0 ----H . 0./0¥80) § 8.94 (s, 1H),
methylpiperidin- /I\Jl\’ | F 8.08 (s, 1H), 7.85 (s, 1H),
4-yl)-1H-pyrazol- | HN"N NH 7.00 (s, 1H), 4.87 (dtd, J =
241 | 4-y)-N4-methyl- {\/CI 49.9,9.8, 5.1, 1H), 4.34 0.0018
5- NN F (qd, J=11.2, 4.9, 1H), 3.27
(trifluoromethyl) Q —3.15 (m, 1H), 2.82 (s,
pyrimidine-2,4- N 4H), 2.22 —2.04 (m, 3H),
diamine 1.91 (s, 1H).
N2-(5-chloro-1-
F e 1H NMR (400 MHz,
(1-ethyl-3-
T NZF | DMS0) 3895 (s, 1H),
fluoropiperidin-4- s
HN"SN"ONH | 8.08 (s, 1H), 7.87 (s, 1H),
yl)-1H-pyrazol-4- |
242 N -Cl 7.00 (s, 1H), 4.86 (m, 1H), 0.0021
yl)-N4-methyl-5- NN F
- 4.36 (m, 1H), 3.08 — 2.71
(trifluoromethyl)
o (m, 4H), 2.25 — 1.81 (m,
pyrimidine-2,4- N
T — 5H), 1.03 (t, J = 7.1, 3H).
diamine
1H NMR (400 MHz,
N4-ethyl-N2-(1-
F = | DMSO) 6 9.40 (s, 1H),
(ethylsulfonyl)-3-
NZOF | 8.45 (s, 1H), 820 (s, 1H),
methyl-1H- s
HN™ °N” °NH | 7.28 (s, 1H), 3.58 (q, J =
243 | pyrazol-4-yl)-5- K 0.0005
- / 7.3, 2H), 3.53 - 3.37 (m,
(trifluoromethyl) Nt
NN Osy 2H), 2.31 (s, 3H), 1.16 (t, J
rimidine-2,4- N
PyrE —/ 0 =7.0,3H), 1.07 (t, I =173,
diamine
3H).
N4-ethyl-N2-(1-
F £ | THNMR (400 MHz,
(ethylsulfonyl)-5- _
N7 F | DMS0) §9.07 (s, 1H),
methyl-1H- s
HN™ "N” "NH | 8.11 (s, 2H), 7.05 (s, 1H),
244 | pyrazol-4-yl)-5- L 0.0047
- 2 3.62 (q,J =7.3, 2H), 3.37
(trifluoromethyl) N=N
o Osy (s, 2H), 2.39 (s, 3H), 1.09
rimidine-2,4- N
PyHE —/0 (t, =73, 6H)
diamine




WD 2012/ 062783- 148- PCT/ EP2011/ 069696 273 N2-[1-(1, 1- D oxo-
1$19%6& t hi opyran-4-y1)- 3-nethyl-1H pyrazol -4-yl]

trifl uor owetzhos2mgri m di ne-2, 4- di am ne
0.037 274 N2-[1- ((R)-2- Met hoxy- | met hy}*?et hyl ) - 5-

hexahydr o-
-N4- net hyl- 5-

N F HNA. NNH | pCTIEPRB1IV0696D6 O

met hy| - 1Hpyrazol -4-y1]-N4A- nethyl-5- trifluoromethyl- pyrimdine-2 4-
diamine HN-....e O/-(NN' F NH I |0.0185 275 N2-[1-((9)-2-
Met hoxy- | rr@["h?lFt-hé‘{'Wr )-8- nethyl-1Hpyrazol -4-y1] - N4- net hyl - 5-
pyri m di ng{Znkthydila@inel 11--itrifludragnethyl- HNr NN F|NH | 0. 0089
NZ F
methyl-2- <
y . HN)\N NH
morpholinopropy J I

245 | 1)-1H-pyrazol-4- - 414.2
o <
(trifluoromethyl) (N
pyrimidine-2,4- OJ
diamine

1H NMR (400 MHz,
N2-(1-(1-ethyl-3- F . | DMS0) §8.92 (s, 1H),
fl iperidin-4- -
uoropiperidin i\ T F | 8.05(s, 1H), 7.79 (s, 1H),
yl)-3-methyl-1H- HNTSNTON 16,95 (s, TH), 5.22 - 4.55

246 | PYTazolA-yl-Nd- \@ i (m, 1H), 4.22 (dd, =210, | 4022
methyl-5- G 111, 1H), 2.85 (d, T =21 1,
(trifluoromethyl) \ 3H), 2.33 — 1.97 (m, SH),
pyrimidine-2,4- ) 1.03 (t, = 7.1, 3H).
diamine
N2-G5- 1H NMR (400 MHz,
(dimethylamino)- F _ | CDCl;) §8.10 (s, 1H), 7.74
1-methyl-1H- )Nl\/\f<F (br's, 1H), 6.52 (br s, 1H),

247 | Pyrazol-d-yl)-Né- [ HNTNTNE | S13 (s, TH), 374 (5, 3H), | 316 | 0.0779
methyl-5- /N\)) 3.02 (d, J = 4.7, 3H), 2.80
(triﬂu?r?methyl) N-N (s, 6H)
pyrimidine-2,4-
diamine
2-(5-chloro-4-(4- IH NMR (400 MHz,
(methylamino)-5- £ | DMSO) 6 8.75 (s, 1H),
(trifluoromethyl) NT<F 8.08 (s, 1H), 7.73 (s, 1H),

248 pyrimidin-2- HN” SN TH 6.99 (s, 1H), 492 (t, ] = 365 1
ylamino)_lH_ C|\%> 57, lH), 377 (d, J = 56, ’
pyrazol-1-yl)-2- 7<i—N 2H), 2.83 (d, ] = 3.0, 3H),
methylpropan-1- OH 1.57 (s, 6H).

ol

276



N4- Met hyl - N2-
1H pyrazol - 4-y1] -

N-1\1 F w6 2biH/de24830

1H py

azol -4-y1] -

[ 3-nmet hyl-14(S) -
5- trifluoronethyl-

1- oxet an- 3-yl -

pyrrolidin-3-yl)-
pyrimdine-2,4- diamne N HNN \ X

2012/ 062783- 140TRP141EA29$3d/ 069696
277 NA-Met hyl - N2[ 5-met hyl -1-((S)- 1- oxétan- 3-yl- pyrrolidin-3-yl)-

5- trifluoronethylpyrimdine-2 4- diamne N E HNNNH

N- N,

pyraz
HNNNH

0. (
ol - 4-

249

)58~ \,-0
Qﬁﬂjhm- nmet hy
| {ethylsifdyl)-3-

methyl-1H-

pyrazol-4-yl)-N4-

methyl-5-
(trifluoromethyl)
pyrimidine-2,4-

diamine

278 N241-(1-
trifl uoron

opropyl azeti di n-3-yl

i PG NI ne- 2.

DMSO) § 9.41 (s, 1H),
8.48 (s, 1H), 8.20 (s, 1H),
7.20 (s, 1H), 3.58 (q, J =
7.3,2H),2.91(d, J= 4.4,
3H), 2.31 (s, 3H), 1.08 (t, J
=7.3, 3H).

)-5- n
4- diq

365.1

et hyl -
mne 1

0.0033

1H

250

2-Methyl-1-[3-
methyl-4-(4-
methylamino-5-
trifluoromethyl-
pyrimidin-2-
ylamino)-
pyrazol-1-yl]-
propan-2-ol

0.0122

251

N2-[1-(2-
Methoxy-ethyl)-
3-methyl-1H-

pyrazol-4-yl]-N4-

methyl-5-
trifluoromethyl-
pyrimidine-2,4-

diamine

0.0026

252

N2-[1-(2-
Methoxy-ethyl)-
5-methyl-1H-

pyrazol-4-yl]-N4-

methyl-5-
trifluoromethyl-
pyrimidine-2,4-

diamine

0.0061

253

5-Bromo-N2-(1-
ethyl-3-methyl-

1H-pyrazol-4-yl)-

N4-methyl-
pyrimidine-2,4-

diamine

0.0022




a1

sul fonyl) - 1Hpyrazol -4-y1]-5- trifluoronethyl-
HNNNH ' - - -woQp12/ds2793Ns, No

j

c 0. 0012 27

9 N4- Et hyl - N2-

0. 0047 280

[ 5- nethyl-1-

(pr opane- 2-
pyrimdine-2,4- diamne IF A
2- (5- Cycl obut y2€TAP2011/069696

met hyl - 1Hpyr azol - 4-y1) - N4- et hyl-5- t Fi%T uor omet hyl pyri m di ne-2, 4- di am ne
1/ 069696 281

=1
N2- (3
trifl
0. 001
4-y1]
N) <FF

7 7=

(7 z
AY

0.0036 WD

2012/ 062783PCT/ EP20Q

q

uor o
3 284
- 3- NE
|

254

R
> [ Ndnelityhinh - N2-
Lyl HRE 820
ethyl)-1H-
pyrazol-4-yl]-5-
trifluoromethyl-
pyrimidine-2,4-

diamine

et hyl - 1Hpyr azol
ne- 2, 4- di am ne
{ 1- L met
| - 4- 190- Fftri
HNg;N NH

\
N

A

N
N
E F

-4-y1)-N4- ethyl-5-
» LI LI (1Z21/ (z
hoxy- ethyl)-piperid
fl uor onet hyl pyri m di

Z=( ZT
i n-
ne- 2, 4

I\ Z

di am

0.0077

255

5-Bromo-N2-(1-
difluoromethyl-5-
methyl-1H-
pyrazol-4-yl)-N4-
methyl-
pyrimidine-2,4-

diamine

0.0007

256

5-Bromo-N2-(1-
difluoromethyl-3-
methyl-1H-
pyrazol-4-yl)-N4-
methyl-
pyrimidine-2,4-

diamine

0.0022

257

5-Bromo-N2-
(1,5-dimethyl-
1H-pyrazol-4-yl)-
N4-ethyl-
pyrimidine-2,4-

diamine

0.0015

258

5-Bromo-N2-[1-
(4-fluoro-
phenyl)-5-
methyl-1H-
pyrazol-4-yl]-N4-
methyl-
pyrimidine-2,4-

diamine

Z1

ne



HNNNH ( NN ----- ci c:k 0. 0054 283 MN4-Ethyl -N2- { 1-
[ 1- (2- net hoxy- et hyl ) - pi peri di n-4-y1] -5-net hyl - 1H pyrazol - 4- yl1}-5-

trifl uor owet2ygeyrssni di ne- 2, 4- di am ne gi_ U 1 ZI-/ -(PCT/ER2001/0696%96 Z i -1
QS - ""Cr'. 0.002 284 N2-1442142- Fl uoro-ethyl)-

pi peridin-4-y1]-5- pmethyl-1H pyrazol-4-y1}- NA-pethyl-5- trifl uoronethyl -
pyrimdine-2,4- diamne N(FF k , HN,N|...--..NH ----- \D)I NN NOrj F

0. 004p SHRP9I083783PCT/ EP2011 069696 285 N2414142- Fl udr o- et Hyl ) -
pi per| di n- 4neyls]l-NB2-(3vet hyl - 1H- pyrpzol - 4-y1}- N4-net hyl -5- |trifl uoronet hyl -
pyri m di ne-2 A ldi am nel N) Chix NNS.NHIT NN O /-/ F| 0.0283 286
N2[ 5- Chi®r gaephy ( PPPUor o- 1- t hyl -Ipi peri di n-4-y1) - 1H pyrazol - | 00057
4-y1] + N4- mathpyrazd-4-yl)-i f | uo Lon thyl - pyrindine-2,4- dianine F

pyrimidine-2,4- /\/

diamine

5-Bromo-N2-[1-

(4-chloro- N/IBF
phenyl)-3- N

methyl-1H- y
260 N_,\/l 0.0003
pyrazol-4-yl]-N4-
methyl- Q
pyrimidine-2,4- cl
diamine
N2-(1,5- F
Dimethyl-1H- .
N E
pyrazol-4-yl)-N4- '
trifluoromethyl- \27
pyrimidine-2,4- /N—N
diamine
5-[4-(4-
Ethylamino-5- -
trifluoromethyl- ij\)<F
HN™ "N “NH

rimidin-2-
262 by ) %)/ 0.0013
ylamino)-3- N—N

methyl-pyrazol- Q

1-yl]-piperidin-2-

one

4-[4-(4-
Ethylamino-5-
trifluoromethyl- NZ
pyrimidin-2-
263 | ylamino)-3- N 0.0018
methyl-pyrazol- Oﬂ
1-yl]-N,N- i
dimethyl-

benzamide




. 71<F NIF | HNNI\11H \CI N-NF 1H NMR (400 MHz, DMSO) 6 8.95 (s, 1H), 8.08
(s, 1H), 7.88 (s, 1H, 7.00 (s, 1H), 4.87 (dtd, J = 49.9, 9.8, S, 1H,
4.34 (qd,wo=20ilo637834.9, 1H), 3.29-3.i3 (m 1H), 2.82 (spcthp0120889¢s, 3H),
2.25 - 1.99 (m 3H), 1.92 (d, J —681 H. 0.0018 287 N2-(1-

Et hanesul f ony1-5- methyl-1H pyrazaol - methyl -5- trifluoronethyl -

pyri n
N4- Me
trifl
-"cP
N4- Me
trifl

di ne
t hyl 4
uor ofr
N- N
t hyl -
uor of

264

B- 2 4 dlanlne
N2 e hy | - 2-
rﬂthprcnmhesmfd

,007
Dyhhenyfian?

retetiytl-1Hpyr i mi
pyrazol-4-yl]-N4-
ethyl-5-
trifluoromethyl-
pyrimidine-2,4-

diamine

r\lj<lFF 1 HNP
nmor phol i n- 4-yl
i ne-2,4- diamr
7 WD 2 217
| -1- pyrhghn: 3-

di ne- %A7/ dmgm

NH - ---- \)I' Np-N ---
propyl)-1H pyrazg
e [5-nmethyl-i-(2- F
83-152- PCT/ EP2011/ 06
yl met hyl - 1H pyrazg

ne F HNHTr /NN _

/ "o

| -4-y1]

Ni F I

9696 2

| -4-yl
0. 02

0. 007
]-5-
HNNNH
89
)-5-

5 290

0.0032

P 288

265

4-[4-(4-
Ethylamino-5-
trifluoromethyl-
pyrimidin-2-
ylamino)-3-
methyl-pyrazol-

1-yl]-benzonitrile

0.0048

266

N4-Ethyl-N2-[1-
4-
methanesulfonyl-
phenyl)-3-
methyl-1H-
pyrazol-4-yl]-5-
trifluoromethyl-
pyrimidine-2,4-

diamine

0.0021

267

1-{4-[4-(4-
Ethylamino-5-
trifluoromethyl-
pyrimidin-2-
ylamino)-5-
methyl-pyrazol-
1-yl]-piperidin-1-
yl}-2-methyl-

propan-1-one

0.0008




N2- (1- Cycl opropanesul f onyl-3- cycl opropyl -1H pyrazol -4-yl)-N4- nethyl -
trifluoronethyl- pyrimdine-2,4- diamne NN<FF A, HNNN b.----<H NNN 0 \ S/ I
f 0 290 0Ndrhdsb 3yl - N2- (5-net hyl - | pyrj din-3- vyl et hyl PEiEP2011/069696
pyrazol -4-y1)-5- trifluoromnethyl - pyrllﬁli7d| ne-2,4- diamne NCFF | HN---NNH |
I'N-N 292 (5-Chloro-4- nmethoxy- pyrimdin- 2. y1)- {1-[1-(2-fluoro-
et hyl ) - p| perg dt nd-y1i] - 5- nmet hyl - 1H pyrlazol -4- yl} -am ne
N. . IAaa-G-Tei ko, HNN"o =--1 NN 0 /-/ 0.0042 293

N4- I\/Et hyI +{ WRhyl§Bmoes- hyI -| - }E;Ug( pyridin-2- ylmethyl)-1H
NHtr|

pyr azpl 1] -5- L1 H \INNN 0.0006 WO
2012/ 06275%‘-1#1%%‘9 %QF&EPZOHA f 1 uor onet hyl pyri mi dijne- 2, 4
pyrimidin-2-

268 | ylamino)-3-
methyl-pyrazol- O
1-yl]-piperidin-1- N
yl}-2-methyl- H

propan-1-one

di am ne

0.0077

N4-Methyl-N2-
[3-methyl-1-(3- F
methyl-pyridin-4- Py
yl)-1H-pyrazol-4- |

269 JI-5- \(N 0.0091

N=—N
trifluoromethyl-
o /N
pyrimidine-2,4- =N

diamine

N2-[1-((R)-2-

Methoxy-propyl)- NP F
3-methyl-1H- o dor

razol-4-yl]-N4-
270 | P ] \H\ | 0.017
methyl-5- \
) N—N
trifluoromethyl-
pyrimidine-2,4- 04{
.. /
diamine
N2-[1-(2,6-
Dimethyl- -
tetrahydro-pyran- N%f(F "
4-yl)-5-methyl- HNT SN H
272 | 1H-pyrazol-4-yl]- \%} 0.0051
N—N

N4-methyl-5- H
trifluoromethyl- o)

pyrimidine-2,4-

diamine




294 N4- Et hyl - N2- [ 1-

(2- nmet hoxy- ethyl)-3 -nethyl -

1H pyrazol - 4-y1] - 5-

trifluoronethylpyrimdine-2,4- diamne FNNH\ \c NNN\-\0- 0. 0011 295
N4- Et hyl -Wid-2pik/oef B3 et hoxy- et hyl)-5-net hyl 1H pyrazol - 4P¢T]EP2811/069696
trifluoronethyl pyrimdine-2,4- diamnel® N HN N4\ \c NN\--\ 0- 0.0004
296 1-[4-(4- Fthylamino-5- trifluoronmethyl-pyrimdin-2- ylam na)-5-
met hy -pyrazoﬁ - 1-yl1]-2-methyl - propan-2-ol F _JF NNF I HNNNH (-- N-N HO 1H
NMVR (400  MRZ- ) 6 8.75 (s, 1H), 8.05 (s, 1H), 7.57 (s,| 1H), |6.86 (5,
1H), 4.63|[MHoxdtH), 3.90 (s, 2H), 3.36|(s, 2H), 2.19 (s, 3H), 1.08 (s, [H.
0. 0023 297 1-%}148[(101_1- Et hyl am no- 5-R\t i f|l uor onet hyl - pyri mi di n-2- |yl ami np) - 3-
et hy| - pyd S5YAR g 177 o et hyy n-2-ol F F NLIF kI FIN'NNH N- N
1$1%6&- Py
thiopyran-4-yl)- NN TH
273 | 3-methyl-1H- \«N 0.037
pyrazol-4-yl]-N4- NN
methyl-5- O
: 7=0
trifluoromethyl- o
pyrimidine-2,4-
diamine
N2-[1-((R)-2-
Methoxy-1-
methyl-ethyl)-5- NF
methyl-1H- N\T(F
HN N NH
274 | pyrazol-4-yl]-N4- p ! 0.0185
/
methyl-5- . /‘{N N
trifluoromethyl- =
pyrimidine-2,4-
diamine
N2-[1-((S)-2-
Methoxy-1-
methyl-ethyl)-3- _ N\ F
methyl-1H- N\Iﬁ
HN N NH
275 | pyrazol-4-yl]-N4- J ! 0.0089
)
methyl-5- N-N
trifluoromethyl- \O/‘{
pyrimidine-2,4-
diamine
N4-Methyl-N2-
[3-methyl-1-((S)- N OF
1-oxetan-3-yl- NZ
. NG
pyrrolidin-3-yl)- HN™ N rilH
276 | 1H-pyrazol-4-yl]- \(\ 0.0039
5. N-N,
trifluoromethyl- C\N
pyrimidine-2,4- \CO
diamine




H2 1H NVR (400 MHz, DVBO) 6 8.83 (s, 1H), 8.07 (s, 1H), 7.85 (s, 1H), 6.91
(s, 1H), 4.60 (s, 1H), 3.79 (d, J = 64.3, 2H), 3.42 (s, 2H), 2.27 - 1.82
(m 3H), Wo3b12/06171885 (m 3H), 0.97 (d, = 63.4, 6H. @CceaP201100696

2012/ 062783- 154- PCT/ EP2011/ 069696 298" NZ-[1-(1,1- D nethyl- 2-

nmorpholin-4-yl- ethyl)-3-nmethyl- 1H pyrazol-4-y1]- NA-ethyl|-5-
trifluororreth ?i\%m di ne- 2, 4- di am|ne F N<F |, 1 HNNNH
—o- 1.6 NY-Methy 0. 0506 299 N241-(1,1- Dinmethyl-2-
mor phpl i n{45 yﬂeﬂ@tlhyd(a‘,) 3- et hyl -AHpyrazol - 4-y1] - N4-net hyl-5-
trifluorortz?%g;{ di he- 2,4 amne 1 - -(\ ,Z2Z-1( lLUZ|-c T-=-z
cC) O 0 Qycl 9%0 | N2- (1- net hanesul fonyl - 3-net hy|l - 1H
pyr azpl - yoybroh‘adln{&ylb-l upo y NH pyrijm di ne-2,4- diamne|LL LL|i -( z/ 1"
| so g N 03 (A99 6 9.55 (s, 1H), 8.83 (s, 1H), [8(22s(E,
2 1 0:
1H), 7727 éiﬁ’%%% 33929 s, 3H) 2.79((s, 1H), 2.34 (s, 3H), 0.95 - 8. B8
(m 4H). -0004 301 N4+ &ye4 opropyl N2-/(1- met hanesul fonyl | 5- netjhyl - 1H
pyr azpl - 4+ ydfluromedhiyf-| uoron@%l - _pyrijmidine-2,4- dianmine|.;|<F|NLF 1,
pyrimidine-2,4- o
diamine
N2-[1-(1-
Isopropyl- F
azetidin-3-yl)-5- lTkF
methyl-1H- HN™ N N
278 | pyrazol-4-yl]-N4- \N(S 0.0012
=N
methyl-5- d
trifluoromethyl- \<N
pyrimidine-2,4-
diamine
N4-Ethyl-N2-[5-
methyl-1- |
5 NZ | F
(propane-2- PR
sulfonyl)-1H- I NN
279 % - 0.0047
pyrazol-4-yl]-5- /
if] thyl O
tritluoromethyl- \< %
pyrimidine-2,4-
diamine
N2-(5-
Cyclobutyl-1-
methyl-1H- \f T F
N N7 F
[-4-y1)-N4- | v
250 | PYrazel-A-yD N NN 0.0036
ethyl-5- H H
trifluoromethyl-
pyrimidine-2,4-
diamine




HNNNH ---el A, / NNN/ "o 1H NWVR (400 MHz, DVMSO 6 9.25 (s, 1H), 8.40 (s,
1H), 8.14 (s, 1H, 7.04 (s, 1H), 3.46 (s, 3H, 2.79 (s, 1H, 2.43 (s, 3H),
0.68 (dd,wé 12163283 9.3, 4H). 0.0021 \80 2012/ 062783- 1p6TREI41EPRBIL/ 069696
302 1-[3-Chl oro-4- (4- nethyl ani no-5- RO | uor onet hyl - pyri ni di n- 2-

ylam no)- pyrazol-1-y1]-2- nethyl-propan-2- ol F N | HNNNH aN N HO - - -
0.016| 303|2-J4-(4- Ethy|l am no-5- trifljuoronethyl pyri mdin-2- yl am no)-_3-
met hyl - pyr '(3I-y1]-N-rret hyl - i sobutyrami de Ni' HNNNH N-N NH \ 0. 0013| 304
N4- Met hyl 1 i @cBbost-hyl - 1- pyri m din-2- |yl net hyl -1H pyrazol|- 4-y1)|- 5-
trifl uororrettwll-l%i/ri m dj ne- 2, diamne FN1HNHTT IN|N 0.|0051 3p5

Sy i3t

N2[ 5- Chl of f1 uorfo- 15_ Gyl - piperidin-4-yl)- |1 pyrazol-4ryl]-
N4- net M 1 pyrazoi-4-yDeNbnetKN L-N’Qer/ T/@ ne-2,4- diam ne F NF HNNNH 6.0013
ethyl-5- H :
trifluoromethyl-

pyrimidine-2,4-

diamine

N4-Ethyl-N2-{1-

[1-(2-methoxy- N%fﬁt
ethyl)-piperidin- HN)%N l NH
4-yl]-3-methyl- @
282 | 1H-pyrazol-4- NN 0.0054
yl}-5- Q
trifluoromethyl- g
pyrimidine-2,4- 2

diamine

N4-Ethyl-N2-{ 1- i
[1-(2-methoxy- N?j\)<,':
ethyl)-piperidin- PN |
4-yl]-5-methyl- N

)
283 | 1H-pyrazol-4- NN 0.002
yl}-5- Q
$
\

trifluoromethyl-
pyrimidine-2,4-

diamine

N2-{1-[1-(2-
Fluoro-ethyl)- ﬁ\)( F
piperidin-4-yl]-5- A

I
HN |
methyl-1H- ~

284 | pyrazol-4-yl}- 0.0042
N4-methyl-5- N
trifluoromethyl- F/_/

pyrimidine-2,4-

diamine




7.00 (s, 1H), 4.97 (td, J = 9.8, 5.0, OH, 4.90 - 4.74 (m 1H), 4.63 - 4.52
(m 2H), wo461wt83) = 21.3, 7.5, 3H), 31 71 -3.53 (m 1iCT/EP3012669698. 11 (M
1H), 2.94 - 2.71 (m 4H), 2.16- 1.85 (M "4H. 0.0022 F - -r\ bo WO
2012/ 062783- 156- PCT/ EP2011/ 069696 306 N2-[5-Chloro-1- (3-fluoro-1-
oxetanh-3-yl- piperidin-@4-yl)- 1H pyrazol-4-yl]- N4-ethyl-5-

trifl uororr@?ﬁ&' & i midi ne-2, 4- di anilne F N HNNNH Xcl ~ NN|1H NMVR (400 Mz,
DVBO) | 6 8|%udrs-ethbt), 8 08 (s, 1H), 7.80 (s, 1H), 6.98 (s, 1H), [5.02 -| 4.79
(m 1H, 4.56 (t 3= 65 3H),N¥6 (dt, J = 20.4, 7.0, 4H), 3./65 - 3|53
(m 2H . 3PRErdmd-yE-3-0 Ty 2 %70 (s, 1H), 2.20 - 1.85 (M 5H).| 1.05 (s,
4H). | 0. 00@6thylAEN b 0 307H/ YEt'Ryl|- N2- [ 5net hyl - 1- ((S) 41- oxet an- 3-yI -
pi per| den43< -2 1H-pyr@azol -4€yAT- 5- |trifluoronethyl- pyrimdin

di am ngg‘?:lj iy%éljé&,-él‘&wHNNNH - NNON 08285
N4-methyl-5- d
N

trifluoromethyl- Il

E

\ a N.N 1H NVR (400 M4z, DVMBO) 6 8.91 (s, 1H), 8.08 (s, 1H), 7.86 (s, 1H)
(

pyrimidine-2,4-

diamine

1H NMR (400 MHz,
N2-[5-Chloro-1- = DMSO) & 8.95 (s, 1H),

(3-fluoro-1- v E 8.08 (s, 1H), 7.88 (s, 1H),
methyl-piperidin- )% | 7.00 (s, 1H), 4.87 (dtd, J =

-v)-1H- _ | HNT N7 TNH 499,98, 5.1, 1H), 4.34
4-yl)-1H-pyrazol | )

286 | 4-yl]-N4-methyl- &/C' (qd, J =113, 4.9, 1H), 0.0018
5. N—N F 3.29 -3.13 (m, 1H), 2.82
trifluoromethyl- Cg (s, 4H), 2.28 (s, 3H), 2.25 -
pyrimidine-2,4- N\ 1.99 (m, 3H), 192 (d,J =
diamine 6.8, 1H).
N2-(1-
Ethanesulfonyl-5- F e
methyl-1H- NZ F
razol-4-yl)-N4 HN)%N | NH
287 | P Y | 0.0072
methyl-5- @
trifluoromethyl- O\\S/N_N
pyrimidine-2,4- —/ 0
diamine
N4-Methyl-N2- -
[5-methyl-1-(2- w E
hyl-2- |
methy i HNJ\N NH
morpholin-4-yl- y |
288 | propyl)-1H- o 0.0077

pyrazol-4-yl]-5- $<

trifluoromethyl- <_N

pyrimidine-2,4- o—)
diamine




bo 0.0003 308 MN4-Et hyl-N2-[3- oxetan-3-yl-
5- trifluoronethyl pyrimdine-2,4- diamne nethyl-14(S)-1-
0. 0085 309 M- Met hyl - N2-
yl met hyl - 14 pyrazol -4-y1)-5- trifl uorodet hyl -

1H pyrazol - 4-y1] -
1 (..

. HNDINb 2 edEsb O

HN. .. -NNH | TA NN \-

0..0028 WO

pi peridin-3-yl)-

( 5- met hpcTiaPyeindesbe- 3-
pyri m di ne-2, 4- di am ne NFF
012/ 062783-157- PCT/

P2011/ 069696

N4- Met hyl
uor or
3 311
- 1H- |

trifl
0. 009
3-y1)
HNNNH

-
289

et
L (Ndnelityhiyh - N2-

ol4-yl1]-5
A

N2- ( 3- et hyl
%M(eihYb- i

ylmethyl-1H-

pyrazol-4-yl)-5-
trifluoromethyl-
pyrimidine-2,4-

diamine

-l pyri dazi n- 3-

fﬁi

.

HN N ’TIH
@

/ \ N—N

N=

yl met hyl-1H pyrazo
HN. . .-Nr.|..
5) - 1- nmet hyl - pi peri di
pyri m di ne- 2, 4-

di ne-2, 4- di am
[ 5- met hyl - 14( S
trifl uord h

n-

di am n

-4-y1

-5-

0-7 N

e N FF

0.025

290

N2-(1-

Cyclopropanesulf

onyl-3-
cyclopropyl-1H-
pyrazol-4-yl)-N4-
methyl-5-
trifluoromethyl-
pyrimidine-2,4-

diamine

291

N4-Methyl-N2-
(5-methyl-1-
pyridin-3-
ylmethyl-1H-
pyrazol-4-yl)-5-
trifluoromethyl-
pyrimidine-2,4-

diamine

292

(5-Chloro-4-
methoxy-
pyrimidin-2-yl)-
{1-[1-(2-fluoro-
ethyl)-piperidin-
4-yl]-5-methyl-
1H-pyrazol-4-

yl}-amine

0.0042

293

N4-Methyl-N2-
[3-methyl-1-(6-
methyl-pyridin-2-
ylmethyl)-1H-
pyrazol-4-yl]-5-

0.0006




\ 0.0012 312 MN4- Et hyl
3-y1l)-1H pyrazol -
, 11 HNNNHvO 2bi2y062788. 0156 313 3-[ 5- Chl

or Q- 4-
- " pyrazol

4-y1] - 5-

-N2-[3- net hyl-

trifluoronethyl-

14(S)-1- et hyl

- pi peridin-
pyrimdine-2,4- diam ne NFj <FF

4- (4- et hyl anmPOowAEP2011/069696

trifluoromethyl pyrimdin-2- ylam no) -1-y1]-2, 2-
dinmethylpropionitrile E " KE N---1F HNANNH 1" Cl N NN\ 1H NVR (40
M-z, DVSO) t@ﬂlﬁ)r&%eﬂl - 1H, 8.09 (s, 1K), 7.86 (s, 1H), 7.00 (s, [1H), 4
(s, 2H, (ﬁg ﬁa)r 1.38 (s, 6H). [0.0017 314
N4- Met hyI -IQ@'[I@ $HyT-iF(6- methyl-pyridin-2- ylnethyl)- 1kt
pyr azpl - 44 yiigmibe tr| fluoromethyl- HNNH -..,.el N-N\ 0.0015 WO
2012/ P62783- 158- PCT/ EP2011/ 069696 pyr|i mi di ne- 2, 4- di ani ne
N4-Ethyl-N2-[1-
(2-methoxy- ] F
ethyl)-3-methyl- /Nk\ T F
1H-pyrazol-4-yl]- A N7 SN
294 0.0011
5- S Q
trifluoromethyl- NN
pyrimidine-2,4- o—
diamine
N4-Ethyl-N2-[1- -
(2}-1n11§thoxy-h | N 7Ik||::
ethyl)-5-methyl-
HN/L\N
1H-pyrazol-4-yl]- NH
295 K 0.0004
5- \ N
trifluoromethyl- | NN,
pyrimidine-2,4- o—
diamine
1-[4-(4- i
Ethylamino-5- _ F 1H NMR (400 MHz,
N F
trifluoromethyl- Py DMSO) § 8.75 (s, 1H),
pyrimidin-2- SO NQ 8.05 (s, 1H), 7.57 (s, 1H),
296 ) 85/ 0.0023
ylamino)-5- QI_N 6.86 (s, 1H), 4.63 (s, 1H),
methyl-pyrazol- 7{ 3.90 (s, 2H), 3.36 (s, 2H),
1-yl]-2-methyl- | g 2.19 (s, 3H), 1.08 (s, 7H).
propan-2-ol
1H NMR (400 MHz,
-G F _ | DMSO) 5 8.83 (s, 1H),
Ethylamino-5- NT# 8.07 (s, 1H), 7.85 (s, 1H),
trifluoromethyl- HNJ\, NH | 6.91 (s, 1H), 4.60 (s, 1H),
297 pfrm-ndm'z' % L |3.79(d, T=643, 2H), 3.42 0.0021
ylamino)-3- - (s, 2H), 2.27 — 1.82 (m,
methyl-pyrazol- 3H), 1.35 - 1.05 (m, 3H),
1-y1]-2-methyl- " 0.97 (d, J = 63 4, 6H).
propan-2-ol

29



315 N4- Met hyl - N2- (5-nethyl -1 pyri mdin-2- ylnmethyl-1H pyrazol -4-y1l)-5-
trifluoronmethyl- pyrimdine-2,4- diamne NFF HNI)...NINH I CNI)--IN N

0. 0014 3nsoNdrddsbtsyl - N2( 5- met hyl - 1- pyram n-2- vyl met hyI PLIHEP2011/069696
pyrazol -4-y1)-5- trifluoromnethyl - pyrllrﬁ di ne-2,4- diamne N)<FF A HNNNH |
[ N-N_N1- 0. 0026 317 NA- Met hyl - N2( 3- et hyl - 1. pyrazin-2- yl nmet hyl -

pyrazpl - 4 él% trifluoronethyl- pyri m di ne-2,4- diamne| N)<FH A HNNNH |
N-N N1- E111(21 B18 3-[ 5- Cnhl or o- 4- (4- et hyl am no-5- trifljuoronet hyl -
pyri m di nq4 Dimgthgheno) - pyrazol - 1- y];] -2,2- dinethyl- propignitrille F FN _--Kk
-- NHNANlorI\l?OlF_ﬂg/NC N-N\ 'NNR(4OO MHz, DMSO 6 8.87 (s, 1H)
8.09 (s, 1M°PP8o™Ys, | s,"1H), 4.30 (s, 2H), 3.35 (s,| 2H), 1.38
(s, 6H), 1e06)¢Imedh)-
298 | 1H-pyrazol-4-yl]- % 0.0506
N4-ethyl-5-
trifluoromethyl- g ‘N_)<
pyrimidine-2,4-
diamine
N2-[1-(1,1-
Dimethyl-2- .
morpholin-4-yl- N7 | ,E
ethyl)-3-methyl- S
299 | 1H-pyrazol-4-yl]- A | 0.228
N4-methyl-5- N=N
trifluoromethyl- O/_\N—)<
y \_/
pyrimidine-2,4-
diamine
N4-Cyclopropyl-
N2-(1- f ¢ | IHNMR (400 MHz,
methanesulfonyl- )Nij DMSO) 6 9.55 (s, 1H),
3-methyl-1H- HNT SN SNH | 8.83 (s, 1H), 8.22 (s, 1H),
300 0.0004
pyrazol-4-yl)-5- h/ A 7.27 (s, 1H), 3.39 (s, 3H),
trifluoromethyl- o\\S,N‘N 2.79 (s, 1H), 2.34 (s, 3H),
pyrimidine-24- | 7 © 0.95 — 0.58 (m, 4H).
diamine
N4-Cyclopropyl-
N2-(1- o 1H NMR (400 MHz,
methanesulfonyl- )’\‘\7r<': DMSO) 6 9.25 (s, 1H),
5-methyl-1H- HNSNTSNH | 8.40 (s, 1H), 8.14 (s, 1H),
301 0.0021
pyrazol-4-yl)-5- \h A 7.04 (s, 1H), 3.46 (s, 3H),
trifluoromethyl- o\\S,N‘N 2.79 (s, 1H), 2.43 (s, 3H),
pyrimidine-2,4- /"o 0.68 (dd, J = 13.9, 9.3, 4H),
diamine




WO 2012/ 062783- 159- PCT/ EP2011/ 069696 319 M- Et hyl - N2-[1- (3-fluoro-1-
oxetan-3-yl- piperidin-4-yl)-3- nethyl-1H pyrazol -4- yl]-5-
trifl uor owet2byos2®yri m di ne-2, 4- di am NF F HNANNH L ReiWergo1lideddddR (400
MHz, DMBO) 6 8.79 (s, 1H), 8.05 (s, Fb 767(s 1H), 6.87 (s, 1H), 5.06
-4.73(m,1H),4'—36(td l=65 205 446 (dt_J =120, 6.1, 2H),
4.26 (dd, |J = 21.1, 0, 1H) 3.5 ([:, J = 6.3, 1H), 3.38 (s, 2H), 3.p2 -
3.07 (m ju1|)[3é€‘?ff>‘éé4 J = 9.0, 1H)9'E F2.26 - 1.99 (m 6H), |1.90 (ls, 1H)
1.08 (s, :Bhﬁethylﬂnﬁh@OSB 320 3 I\/Bt £[|5- met hyl - 4-(4- nethyl am no- 5-
trifluoror m di n- 2-_lI gld no)- pyrazol -1-y1]- butjan-2-9l F N F HN
irl N-N SQ-‘&PTE%N‘VRMOOH DN&O) 6 8.82 (s, 1H), 8.04 (s, |1H), 7|65
(s, 1% >p88méd;n21l-l) Aci 2, 1H), 3.93 (ddd, J = 21.l6 JI{?L D,
6.1, pry2 g,lagg = 7. 5 1), 2.83 (s, 3H), 2.19 (s, 3HP.01¢. B8
(dd, 0 =1 0. Bo J =|7.0, 6H). 0.0030 321
3-Met hyl -i Pp’@ﬁ@lthyi] 4- et am no-5-trifluoronethyl- pyrimdin-2-
yl am po) - %qg, - butan™2-ol FIHNNH/ / N--N 4-0H| 0.0108 322
N2- [ 1F (1- [9]11_ oon an- 2- ylmethyl- pyrrolidin-3-yl)- 3-methyl-1H
pyrazpl-44i]-N4- ethylt5- NE HN . LANH e---""
2-[4-(4- R
Ethylamino-5- N?\/f(':
trifluoromethyl- \ | NH
< idin.
303 | YA XY N 0.0013
ylamino)-3-
N—
methyl-pyrazol-
1-yl]-N-methyl- g N
isobutyramide
N4-Methyl-N2-
(3-methyl-1- .
pyrimidin-2- N/\j\){
ylmethyl-1H- HN lN/ NH
304 | 0.0051
pyrazol-4-yl)-5- ! N/_ ]
trifluoromethyl- CNP
pyrimidine-2,4-
diamine
1H NMR (400 MHz,
DMSO) § 8.91 (s, 1H),
N2-{5-Chloro-1- F o | 8.08 (s, 1H), 7.86 (s, 1H),
(3-fluoro-1- /’\‘k?IkF 7.00 (s, 1H), 4.97 (td, J =
oxetan-3-yl- HN Sy 9.8, 5.0, 0H), 4.90 — 4.74
piperidin-4-yl)- N\ —c ’ (m, 1H), 4.63 — 4.52 (m,
305 | 1H-pyrazol-4-yl]- | iy OH), 4.46 (dt, T =213, 7.5, 0.0022
N4-methyl-5- F@ 3H), 3.71 - 3.53 (m, 1H),
trifluoromethyl- N 3.26 - 3.11 (m, 1H), 2.94 —
pyrimidine-2,4- bo 2.71 (m, 4H), 2.16 - 1.85
diamine (m, 4H).




N-N c2cd

trifluoronethyl pyrimdine-2,4- diam ne

0.0049 WD 2012/ 062783-160- PCT/ EP2011/ 069696
323 N4- Met hyl - N2( 5- et hyl -
- trifl uoronet legrAEPpyiniosacds ne- 2, 4-

pyri m di nwé-201d0setsayl - 1

H pyrazol 4-y1

diamine r\i')<FF ,k HNNNH I NN MN''" 562 0.0022 324 N4- Met hyl - N2-
[ 5-rmethyl1-1-(1- methyl-1H pyrazol-3- ylmethyl)-1H pyrazqgl-4-y1]-5-
trifluoronethyl- pyri m'di ne- 2, 4- di am ne NCF F HNN. INH -....,,I N
0. 0006 325 I\}\fJ]d.[Sl\/@fﬂlayA - [3 -net hyl- 14 (N ‘gﬂow}%yrazol -3- yljmethyl ) - 1H
pyr azpl - =5- 1Tl 11 uor onet hyl pyri m dMEOZ 54-84disarine F | HNTH ,
_Nr"---)--(37'ﬂN|0N1 0. 0038 3 rChljgrar ﬁfbl7 (yIFg)m no- 5-
trifluoromgkbyhByyii m di n- Fﬁ\l/& no) pyrazo 1 21 di rethyl - u_
iperidind-y]) 6.98 (s, 1H), 5.02 —4.79
1peridin-4- -
PP Y (%/C' (m, 1H), 4.56 (t, ] = 6.5,
306 | 1H-pyrazol-4-yl]- | N—y 0.0006
3H), 4.46 (dt, T = 20.4, 7.0,
N4-ethyl-5-
- F 4H), 3.65 — 3.53 (m, 2H),
trifluoromethyl- N
o 3.24 - 3.15 (m, 1H), 2.77
pyrimidine-2,4- b
T d (s, 1H), 2.20 — 1.85 (m,
diamine
5H), 1.05 (s, 4H).
N4-Ethyl-N2-[5- i
1. 1. F
methyl-1-((S)-1 N7 i
oxetan-3-yl- S |
HN N NH
piperidin-3-yl)- % §
307 | 1H-pyrazol-4-yl]- Nt 0.0003
- G
trifluoromethyl- N
pyrimidine-2,4- Z?
diamine
N4-Ethyl-N2-[3-
F
methyl-1-((S)-1- N%E
3-yl- |
oxetan-3-yl " )%N "
piperidin-3-yl)- %/ §
308 | 1H-pyrazol-4-yl]- Nt 0.0085
e
trifluoromethyl- N
pyrimidine-2,4- Z?
diamine
N4-Methyl-N2-
(5-methyl-1- i
me - - HN N NH
309 Y Y % | 0.0028
pyrazol-4-yl)-5- y (
trifluoromethyl- Q*/
pyrimidine-2,4-
diamine




"2t 1z (7)) Z=¢ _t... z ZI i \ Z N 0.0082 WO

2012/ 062783- 161- PCT/ EP2011/ 069696 propionitrile 327 N4-Ethyl -N2- {3 -
met hy1- 1-Wwo-201malsng3- 1- (4H [1,2,4]tri%ﬁ | -3- yl)-ethyl] rtidppe@aobosde y1} - 5-
trifluoromethyl- pyrimdine-2,4- dianine"F F NI<F I HNNNH \ H N-NN......

)-( i NN 00005 328 N2-[1-(1- [1,3]Dioxolan-2- ylmethylpyrrolidin-3
-yl) - 5-netg%$iﬁﬁﬁﬁk?zol-4-yl] -N4- etlhyl -5- trifluoronethyl pyrijm di net 2, 4-
di am ne NAMethyy-2Ne-NNH CON-N 0--c. . |. . d 0. 0004 329 N4- Methyl - N2- (3
- et hyl - 14 (pwietigildi-n- 4- | yl met hyl - 1H pyrazol - 4-y1)-5- tri f|/l uor onet hyl -
pyrim dine-2.4- diamine \F

pytidazin-3- N%f(lr

ylmethyl-1H- HN)*N NH

310 | 0.0093

pyrazol-4-yl)-5- y N/_ )

trifluoromethyl- NQN\

pyrimidine-2,4-

diamine

N4-Ethyl-N2-[5-

methyl-1-((S)-1- %

methyl-piperidin- )N;IKF

3-yl)-1H-pyrazol- T U

311 | YR N 0.0012

4-y1]-5- A

trifluoromethyl- O

pyrimidine-2,4- \

diamine

N4-Ethyl-N2-[3-
F
methyl-1-((S)-1- ¢
F
methyl-piperidin- PR |
NH
3-yl)-1H- 1-
31 | 3D IH-pyrazo 27/ \ 0.0156
4-yl]-5- NN

trifluoromethyl- Q
N

pyrimidine-2,4-

\
diamine
3-[5-Chloro-4-(4- E
methylamino-5- F
. NZ F 1H NMR (400 MHz,
trifluoromethyl- )\ |
o AN, DMSO) § 8.92 (s, 1H),
pyrimidin-2- N “NH
313 - | 8.09 (s, 1H), 7.86 (s, 1H), 0.0017
ylamino)- XN—Cl N
\ Y 7.00 (s, 1H), 4.29 (s, 2H),
pyrazol-1-y1]-2,2- | N=N
. 2.82 (s, 3H), 1.38 (s, 6H).
dimethyl-
propionitrile

N4-Methyl-N2-

[5-methyl-1-(6- N\Afﬁ "

methyl-pyridin-2- HN N7 NH
e i ~ 0.0015
ylmethyl)-1H-

pyrazol-4-yl]-5- =y

trifluoromethyl-




1, 1)<FF NNNHH I MN/NN \"---"-- 0. 0052 330 N2-(5- Fluoronethyl-1-
net hyl - 1H pyrazol -4-y1)-N4- nethyl-5- trifluoronethyl- F\F NN I F HNNI NH
NN/ Ow0242/06¥¥832012/ 062783- 162- PCT{ P2011/ 069696 pyCTmEPddIN@6S96!-

di am ne 331 M- Et hyl - N2-{3- net hyl-2-[1- nmethyl -1-(Snet hyl -4H
[1,2,4]triazol-3- y1)-ethyl]-1H pyrazol-4-y1}-5- trifluoronethyl-
pyri m di ne-pgfiﬁdiﬁlé_gm_ne FN<IFF 1T HNNNH 1 N\H N-NN..... ./ 1IH|NMt (400
MHz, DMVBO 13.49 (d, § = 53.3, 1H), |8.89 (s, 1H), 8.07 (s, 1H)|, 7.78| (s,
1H), Bb.96|d@amifgy © 5 31/ (s, 3H), 2.13|(s, 3H), 1.83 (s, 6H), 1.06 (s, BH).
0.0008 IV I N 332 N4- Met hyl - N2{ 3- et hyl -1-[1- met hyl - 1- (4H
[1,2,4]trijazol -3- yl)-ethyl]-1H pyrazol -4-y1}-5-
triflporonmethyl pyrimdipne-2,4- diam ne

N4-Methyl-N2-

(5-methyl-1- .

pyrimidin-2- N/\j\){

ylmethyl-1H- HN IN/ NH

315 | 0.0014

pyrazol-4-yl)-5- y N/_ )

trifluoromethyl- CNP

pyrimidine-2,4-

diamine

N4-Methyl-N2-

(5-methyl-1- F

razin-2- l D
ply thyl-1H Gl "
m - -
316 |7 ~ 0.0026

pyrazol-4-yl)-5- /N NN
trifluoromethyl- (N;)*/

pyrimidine-2,4-

diamine

N4-Methyl-N2-

(3-methyl-1- F
. N“XY F
pyrazin-2- I/)\)<
NH

ylmethyl-1H- "
7z 0.0012

S pyrazol-4-yl)-5- (:N}d N
trifluoromethyl- N=
pyrimidine-2,4-
diamine
3-[5-Chloro-4-(4-
ethylamino-5- "_F | THNMR (400 MHz,
trifluoromethyl- )N%A/(QF DMSO) § 8.87 (s, 1H),
318 pyrimidin-2- HIN™ N I\E 8.09 (s, 1H), 7.80 (s, 1H), 00007
ylamino)- {N—Cl //N 6.98 (s, 1H), 4.30 (s, 2H),
pyrazol-1-yl]-2,2- N‘N% 3.35 (s, 2H), 1.38 (s, 6H),
dimethyl- 1.05 (s, 3H).

propionitrile




FNHNNNH I NVH NNN-- )--( -1IN N  0.0023 333 N4-Et hyl - N2-[ 1-
(3-fluoropiperidin-4-yl1)-3- nethyl-1H pyrazol -4-y1]-5- trifluoronethyl -
pyri m di nee2ptk/oeetisami ne N HNNNH NN C . . F HN 0. 0007 P834AP2011/069696
2-[5- Met hyl - 4- (4- met hyl anmi no-5- trifrworomet hyl - pyrinidin-2- yl anino)-

pyrazol-1-y1]- F N<F 1" HNNNH ---111 N-N ds-OH ~ 0.0063 WD
2012/ p62783- 163- PCT/ EP?Oll/ 0696_96 cyd In@fent anol : 335 2- [3 _
-Met hy1l-44(4- nethylam no-5- trifluorg ]H—MR(WI’WZCII n-2- yl amino) -
pyrazpl - 1{y1] - cycl opentanol N .)<FF 1 DWMSOKHERI7INsNIH),
N4-Ethyl-N2-[1- 8.05 (s, 1H), 7.67 (s, 1H),
(3-fluoro-1- w L "1 6.87 (s, 1H), 5.06 - 4.73
oxetan-3-yl- wASAS | (m, TH), 4.56 (td, T= 6.5,
piperidin-4-yl)-3- (S/ (| 2.5, 2H), 4.46 (dt, T = 12.0,
319 | methyl-1H- NN 6.1, 2H), 4.26 (dd, T =21.1, 0.0003
pyrazol-4-yl]-5- Q\F 11.2, 1H), 3.58 (p, J = 6.3,
trifluoromethyl- Od 1H), 3.38 (s, 2H), 3.22 —
pyrimidine-2,4- 3.07 (m, 1H), 2.77 (d, J =
diamine 9.0, 1H), 2.26 — 1.99 (m,
6H), 1.90 (s, 1H), 1.08 (s,
3H).
1H NMR (400 MHz,
3-Methyl-1-[5- DMSO) & 8.82 (s, 1H),
methyl-4-(4- [ | 804(s 1H), 765 (s, 1H),
methylamino-5- HN/Z\N Tk | 6.88(s, 1H), 4.71(d,J =
320 trlﬂ‘uo‘ro‘methyl- \6 " 5.2, 1H),3.93 (ddd, T = 0.0030
pyrimidin-2- N~N 21.6,14.0, 6.1, 2H), 3.59
ylamino)- \é\OH (dd, J=74,45, 1H), 2.83
pyrazol-1-yl]- (s, 3H), 2.19 (s, 3H), 1.58
butan-2-ol (dd, J=12.0, 6.5, 1H), 0.90
(t, 1=7.0, 6H).
3-Methyl-1-[3-
methyl-4-(4- e
. NF F
@ethylammo-S- " /k\N I F
trifluoromethyl- y "
321 o ) 0.0108
pyrimidin-2- N~N
ylamino)- \é\OH
pyrazol-1-yl]-
butan-2-ol
N2-[1-(1- _
[1,3]Dioxolan-2- er{
ylmethyl- HE N NQ
322 | pyrrolidin-3-yl)- ] 0.0049
3-methyl-1H- (O:OK/N/:j
pyrazol-4-yl]-N4-
ethyl-5-




0"-OH

0. 0033 336 MN4-ethyl-N2-(3- nethyl-1-(2-(5- nethyl-1, 3, 4-
oxadi azol - 2- yl ) propan-2-yl)-

pyri m di neo2ptk/oeetisami ne F F NF 1 HNNN
337 M4-ethyl -N2-(3- nethyl-i-=

o---\
yl)pr
di am
nmet hy
1H py

pan-

2-y1) -

1H pyrazol -4-y1) -

5-

1H pyrazol - 4-y1) -

5-

(trifluoronethyl)
0 N-1) (N.. PCI/FR2011/069304 2

=(4- methyl-4H1,2,4- triazol-3-

(trifluoronmethyl) pyrimdine-2 4-

ne F
-1-
r azol

rifluorom®RI-HNNNH - ---0 N-N

StigigieRdt

diamine

1H-1,2,4- triaz
NF HNNNH N-

0. 0076 N/ 338

ol -3- yl)propan-2-yl

NN,

)

N4 - et

hyl - N2}

323

N4-Methyl-N2-
(5-methyl-1-
pyrimidin-4-
ylmethyl-1H-
pyrazol-4-yl)-5-
trifluoromethyl-
pyrimidine-2,4-

diamine

0.0022

324

N4-Methyl-N2-
[S-methyl-1-(1-
methyl-1H-
pyrazol-3-
ylmethyl)-1H-
pyrazol-4-yl]-5-
trifluoromethyl-
pyrimidine-2,4-

diamine

0.0006

325

N4-Methyl-N2-
[3-methyl-1-(1-
methyl-1H-
pyrazol-3-
ylmethyl)-1H-
pyrazol-4-yl]-5-
trifluoromethyl-
pyrimidine-2,4-

diamine

0.0038

326

3-[3-Chloro-4-(4-
methylamino-5-
trifluoromethyl-
pyrimidin-2-
ylamino)-
pyrazol-1-yl]-2,2-
dimethyl-

0.0082

(3-



)7

1H- pyrazo

0. 0003
(trifluoronethyl) pyrinidine 2,4- diam ne
- met hy 1- iIwb201(dw2788t hyl - i , -
-4-yl)- 5-
-------- (N-N) FF 1F |

WO 2012/ 062783- 164- PCT/ EP2011/ 069696 5-
339 N4-net hyl - N2- (3
oxadi azloéd 2- yl) propan- 2P¢I)EP2011/069696
yrimdine-2,4- diamne N HN
0.0117

( NN

(trlfl uororrethyl)

NNH 1 N-- <N 0---\

propionitrile

327

N4-Ethyl-N2-{3-
methyl-1-[1- F o
methyl-1-(4H- NP F
[1,2,4]triazol-3- \/f<
yl)-ethyl]-1H-
pyrazol-4-yl}-5-

0.0005

trifluoromethyl-
pyrimidine-2,4-

diamine

328

N2-[1-(1-
[1,3]Dioxolan-2-
ylmethyl- e
pyrrolidin-3-yl)-
5-methyl-1H-

pyrazol-4-yl]-N4- e
ethyl-5- O/K/N/j

trifluoromethyl-

C 0.0004

pyrimidine-2,4-

diamine

329

N4-Methyl-N2-

(3-methyl-1- F
. NTXY" F
pyrimidin-4- )I:r<
Imethyl-1H- I
yImery A 0.0052
pyrazol-4-yl)-5-
trifluoromethyl- =N
pyrimidine-2,4-

diamine

330

N2-(5-
Fluoromethyl-1-
methyl-1H- o AN |
pyrazol-4-yl)-N4- %
methyl-5- NN

trifluoromethyl-

0.0245




340 N4-net hyl -N2- (3 -nethyl-1-(2- (1-nethyl-1H pyrazol -
yl)propan-2-yl)- 1H pyrazol-4-yl)- 5- (trifluoromethyl) pyrimdine-2,4-

di am ne HNO-2012/062783N-N ) NI F FF | NN 0. 0003 PCTAAP20169%BE Nyl - N2-
(5-nethyl-1-(2- (1-nmethyl-1H pyrazol =47yl ) propan- 2- yl) 1H pyrazol 4-y1) -
5- (triflyoromethyl) pyrinmdine-2 4- diamine HNN (. --- NN) N<1 FFF
H D. 006 byrimidine-2,4-

diamine

N4-Ethyl-N2-{3-

methyl-1-[1-
F = | IHNMR (400 MHg,
methyl-1-(5-
NZ F | DMS0)§13.49(d, J =

methyl-4H- PR |

, X 53.3, 1H), 8.89 (s, 1H),
[1,2,4]triazol-3- HN™ N© NH

331 L [8.07 (s, 1H), 7.78 (s, 1H), 0.0008
yl)-ethyl]-1H- N
\ H 6.96 (s, 1H), 2.31 (s, 3H),

razol-4-yl}-5- N=N N
pyraz yl} MT{ 2.13 (s, 3H), 1.83 (s, 6H),

trifluoromethyl- N
o 1.06 (s, 3H).
pyrimidine-2,4-

diamine

N4-Methyl-N2-

{3-methyl-1-[1- e
methyl-1-(4H- NP E
[1,2,4]triazol-3- )% |
o HN” N7 “NH
332 | yl)-ethyl]-1H- \8% I 0.0023
pyrazol-4-yl}-5- \ H

trifluoromethyl- %—<\ jIN
. N~

pyrimidine-2,4-

diamine

N4-Ethyl-N2-[1-

(3-fluoro- F o
piperidin-4-yl)-3- N jj\/kF
methyl- l H- HN N NH

333 (S/ 0.0007
pyrazol-4-yl]-5- 4 k

trifluoromethyl- (j\
L AN/F

pyrimidine-2,4-

diamine
2-[5-Methyl-4-(4- F e
methylamino-5- NT<F
™
trifluoromethyl- HN™ “N™ “NH
334 imidi | 0.0063
pyrimidin-2- @

ylamino)- O\
pyrazol-1-yl]- OH




WO 2012/ 062783- 165- PCT/ EP2011/ 069696 342 N4- et hyl - N2- ( 3-
nmet hyl - 1- (2- (1net hyl - 1H pyrazol - 3- yl)propan-2-yl)- 1H pyrazol-4-yl)-
(trifluorwoebieyle)7spyri m di ne-2,4- dianjne F / NLF | HNNRATAEP2011/069606 N- NN-
/) 0. 0217 cN 343 MN-ethyl - N2- (3¥ " net hyl - 1- (2-(1- nethyl -
pyrazol-5- yl)propan-2-y1)- 1H pyrazol-4-y1)- 5- (trifluoronmethyl)
pyrirrdine-cgel e@é@mneFF/NFHI\I/I\V\NH -------- \' N |NN.....N)
0. 0008 U 44 N4-net hyl -N2- (3 -nethyl-1-(2- (1-nethyl-1H pyrazolt
yl ) prppan{2-yl)- 1H pyr@azol -4-yl)- (trifluoronethyl) pyrimdine-2, 4t
di am ne
2-[3-Methyl-4-(4- F
methylamino-5- NP F
. Py
trifluoromethyl- HNT SN SNH
335 | pyrimidin-2- A ! 0.0033
ylamino)- N—N
pyrazol-1-yl]- O\OH
cyclopentanol
N4-ethyl-N2-(3-
methyl-1-(2-(5-
methyl-1,3,4 i
oxadiazol-2- )N\/W/f<F
x
1 2-v])- HN” SN NH
336 | YDPropan-2-yh § 0.0012
1H-pyrazol-4-yl)- ( N
5_ N—N /N\N
|
(trifluoromethyl) %—<o/k
pyrimidine-2,4-
diamine
N4-ethyl-N2-(3-
methyl-1-(2-(4- .
F
methyl-4H-1,2,4- N/f<,:
triazol-3- |
rllazo 2oyl HN)\N NH
337 | YDpropan-2-yD- N - 0.0076
1H-pyrazol-4-yl)- \
5_ N—N N~
| e
(trifluoromethyl) /N
pyrimidine-2,4-
diamine
F
N4-ethyl-N2-(3- F
N F
methyl-1-(2-(1- o |
methyl-1H-1,2,4- HN® N NH
338 . 0.0003
triazol-3- \«}
yl)propan-2-yl)- N—N Nﬁ
1H-pyrazol-4-yl)- \N/N\

5-



F F N<1F |
(3-methyl -i-(2-
1H pyr azolveo4e121062785-

0. 115
346

HNNNH 1

NN\

0. 0014
(1-methyl-1H pyrazol-3 - yl)propan-2-yl)-
(trifluoronethyl)
WD 2012/ 062783- 166- PCT/ E

/1 345 N4- et hyl - N2-

F NIF 1 HNN\ RArEP2011/069609 N- 1\
11/ 069696 pyri m di ne-2,4- diam ne

5-
(trifluoromethyl)
pyrimidine-2,4-

diamine

339

N4-methyl-N2-
(3-methyl-1-(2-
(5-methyl-1,3,4-
oxadiazol-2-
yl)propan-2-yl)-
1H-pyrazol-4-yl)-
5-
(trifluoromethyl)
pyrimidine-2,4-

diamine

0.0117

340

N4-methyl-N2-
(3-methyl-1-(2-
(1-methyl-1H-
pyrazol-4-
yl)propan-2-yl)-
1H-pyrazol-4-yl)-
5-
(trifluoromethyl)
pyrimidine-2,4-

diamine

0.0003

341

N4-methyl-N2-
(5-methyl-1-(2-
(1-methyl-1H-
pyrazol-4-
yl)propan-2-yl)-
1H-pyrazol-4-yl)-
5-
(trifluoromethyl)
pyrimidine-2,4-

diamine

0.0061




N2-(1',5- dinethyl-1'H 1,4'-bipyrazol-4- yl1)-N4-nethyl-5-

(trifluoronethyl) pyrimdine-2,4- diamine FF NF HN %0NNH 1 t-rli -
“Z------- wORbik/d6278Bl 347 N2-(1',3- djnethyl-1'"Hi, 4' - birpyEezah 049696
y1l)-N4-net hyl-5- (trifluoronethyl) pyF]i idine-2,4- diamine F NFF | HNNNH 1
----0_NN\1\1 N 348 N2-(1-(2-(4H1,2 4-triazol-3- yl)propan-2-y1)-
3-nmet hyl - 14 razol -4-y1)-N4- nethyl-5- (trifluoronethyl rimdine-, 4-
diamngFNﬁ'%l'%hmHyo)l N-NN.....y”_)( <j NHy) >

methyl-1-(2-(1-

methyl-1H- F
pyrazol-3- N/ﬁF
PN

1 22-v])- HNT N7 ONH
347 | YDPropan-2-yl) § 0.0217

1H-pyrazol-4-yl)- ( A

5_ N—N N, -~~~

Y4 N
(trifluoromethyl) W

pyrimidine-2,4-

diamine

N4-ethyl-N2-(3-
methyl-1-(2-(1-
methyl-1H- F
NZ F
pyrazol-5- )\ |
R
yl)propan-2-yl)- HN™ N7 NH

343 K 0.0003
1H-pyrazol-4-yl)- N

5. N-—N -
(trifluoromethyl) W
pyrimidine-2,4-

diamine

N4-methyl-N2-
(3-methyl-1-(2-

(1-methyl-1H- F
7
pyrazol-5- )N\ | F

1 2-v])- HN” N7 ONH
344 | YDPropan-2-yl) | 0.0014

1H-pyrazol-4-yl)- ( N \

5_ N—N N

~N
(trifluoromethyl) w

pyrimidine-2,4-

diamine

N4-methyl-N2-

(3-methyl-1-(2- F
(1-methyl-1H- Y
Y PN

pyrazol-3- |

345 0.115

yl)propan-2-yl)- AN
1H-pyrazol-4-yl)- N—N /N\N/
5- W

(trifluoromethyl)




Exam |l e 349 carbonitrile

2-

| am no) - 4- (et hyl am no) pyri m di ne- 5-

2012/ 062'A8BRCIR/IEPAB11/ 069696 -167- DPPE ( 13 ny,

1 5-Dineth

1-1H
WO

razol - 4-

0. 023 wuwiEP20v@scwdeled DIVF

(3.5 nL). The reaction was then heat ed%n a sealed tube at 105 C for 18 h.

The reaction mxture was filtered and concentrated. The crude product S
purifjed byyfigyan&e 4hase HPLC to give
2-(1, b-di m;flh 1- 1H pyr azol - 4-yl am no) - 4-
(et hyl am @)‘éﬁ}?i m di ne-5-carbonitrile (19 ny, 25%. LCVS|(Methad A):
[MEt] = 244.1 at 5 2.53 min. 1HNWR (DVSO): 6 8.96 (m 1H), 8.21 (m [H),
7.49 (m 2H), 3.69 (s, BH, 2.84 (m 3H, 2.14 (m 3H. Kl = 0.02511M
Conmpounds [made usi ng the above procedure are shown in Tablle 9 bel ow,
together with | ow resolution mass specgtronetry (MH), protlon NMR, and | RRK2
K, (mcronolar) data for selectedrconmpounds determ ned fromthe jassay
descr| bed | b&-@ws- 10 Tabj e 9 /Name cture 1H NVR MtH* K,
2-(1,B8-Dir H-Ryrazol - 4N F 1H- NVR (DVSO): 6 9. 15 yllam no) + 4-
HN N NH r?ﬁrﬁé{tb}ﬁ@ 23 (s, i{l), 7.84 350 net hyl am no-
1,4'-bipyrazol-4- HN N TH
346 | yl)-N4-methyl-5- N
(trifluoromethyl) L_N
pyrimidine-2,4- Z‘Q\
diamine \N/N\
N2-(1',3- il
dimethyl-1'H- Jjﬁ
1,4'-bipyrazol-4- N SN TH
347 | yl)-N4-methyl-5- N
(trifluoromethyl) \N—N
pyrimidine-2,4- ZQ\
diamine NN
N2-(1-(2-(4H-
1,2,4-triazol-3- F e
yl)propan-2-yl)- N/f<F
3-methy1-lH- HN)\N NH
348 | pyrazol-4-yl)-N4- N |
methyl-5- }\I—N Ny
(trifluoromethyl) HNJ
H

5

pyrimidine-2,4-

diamine

Example 349

2-(1,5-Dimethyl-1H-pyrazol-4-ylamino)-4-(methylamino)pyrimidine-5-

carbonitrile

)N\jIBr

HN™ N NH

To a mixture of 5-bromo-N’-(1,5-dimethyl-1H-pyrazol-4-yl)-N*-methylpyrimidine-2,4-
diamine (95 mg, 0.32 mmol), zinc cyanide (70 mg, 0.60 mmol), Pd,(dba); (11 mg, 0.012 mmol),



I (s, 1H), 7.53 (s, 1H), 3.72 244.1 0.029 pyrimdine-5- carbonitrile \ N-N
\ (s, 3H, 2.86 (d, J = 4.4, 3H, 2.12 (s, 3H). 2- (1-et hyl - 5- 1H
NVR (400Mw®@,2012/0688 hyl - 1H- DMBO) 6 9] 12 (s, 1H), pyTaPedHA69696 8. 21
(s, 1H), 7.73 - 7.27 351 yl ani no) - 47167

DPPF ( 13 mg, 0.023 mmol) was added DMF (3.5 mL). The reaction was then heated in a sealed
tube at 105 °C for 18 h. The reaction mixture was filtered and concentrated. The crude product
was purified by reverse phase HPLC to give 2-(1,5-dimethyl-1H-pyrazol-4-ylamino)-4-
(methylamino)pyrimidine-5-carbonitrile (19 mg, 25%). LCMS (Method A): [MH'] = 244.1 at
5 2.53 min. 'H-NMR (DMSO): § 8.96 (m, 1H), 8.21 (m, 1H), 7.49 (m, 2H), 3.69 (s, 3H), 2.84 (m,

3H), 2.14 (m, 3H). K; = 0.025uM.

Compounds made using the above procedure are shown in Table 9 below, together with

low resolution mass spectrometry (M+H), proton NMR, and LRRK2 K; (micromolar) data for

selected compounds determined from the assay described below.

10 Table 9
Name Structure '"H NMR M+H" | K|
2-(1,3-Dimethyl-
né iy Y N4ICN 'H-NMR (DMSO): § 9.15
-pyrazol-4-
by s (s, TH), 8.23 (s, 1H), 7.84

ylamino)-4- HN™ "N° "NH

350 o % | (s, 1H), 7.53 (s, 1H), 3.72 | 244.1 | 0.029
methylamino- L (s, 3H), 2.86 (d, J = 4.4,
pyrimidine-5- N—N

. \ 3H), 2.12 (s, 3H).

carbonitrile
2-(1-ethyl-5- N | IH NMR (400 MHz,
methyl-1H- Néf DMSO) & 9.12 (s, 1H),
pyrazol-4- HN)\\N NH 8.21 (s, 1H), 7.73 — 7.27

351 | ylamino)-4- % | (m, 2H), 4.01 (q, J = 7.2, 0.0097
(methylamino)py Nt 2H), 2.80 (m, 3H), 2.20
rimidine-5- < (m, 3H), 127 t, J = 7.2,
carbonitrile 3H).
2-(1-isopropyl-3- _N IH NMR (400 MHz,
methyl-1H- NY/ DMSO) & 9.18 (s, 1H),
pyrazol-4- HN)\\N NH | 823 (s, 1H), 7.95 (s, 1H),

352 | ylamino)-4- / || 7.55(s, 1H), 4.35 (m, 1H), 0.048
(methylamino)py Nt 2.86 (d, ] = 4.5, 3H), 2.14
rimidine-5- \< (m, 3H), 1.36 (d, J = 6.6,
carbonitrile 6H).
2-(1-ethyl-3- W 2N | 1H NMR (400 MHz
methyl-1H- ﬂ/\/ DMSO) & 8.10 (s, OH),
pyrazol-4- HN™ "N° "NH 7.58 (d, J = 2.1, OH), 7.01

353 - | 0.036
ylamino)-4- 7~ (d, J = 3.6, OH), 6.60 (s,
(methylamino)py | NN OH), 4.02 (q, J = 7.2, 1H),
rimidine-5- < 2.91(d, J = 4.4, 1H), 1.35




(m 2H), 4.01 (q, J = 7.2, 0.0097 (nethylam no)py 2H), 2.80 (m 3H),
2.20 rimdine-5- (m 3H), 1.27 (t, J =7.2, carbonitrile 3H).
2- (1- i sopwopyi2/132783 1H NVR (400MHz, 168 met hyl - 1H POVE®R016/089638
(s, 1H), TRt
carbonitrile (t, J=7.2, 1H).
2-(3-methyl-1- N |1H NMR (400 MHz,
phenyl-1H- J\‘\/ | DMSO) & 9.43 (s, 1H),
NS
pyrazol-4- HN™ N ITIH 8.62 (s, 1H), 8.30 (s, 1H),
354 | ylamino)-4- \(\ 7.71 (d, J = 8.0, 2H), 7.46 0.12
(methylamino)py N—-N (t,J=179,2H), 7.24 (t,J =
rimidine-5- @ 74, 1H), 2.92 (d, J = 3.5,
carbonitrile 3H), 2.27 (s, 3H).
2-(3-methyl-1-(1-
=N
(2,2,2- N2
trifluoroethyl)pip HN)\\N H
eridin-4-yl)-1H- \X\ |
355 | pyrazol-4- N 0.299
ylamino)-4- @
(methylamino)py N F
T \,—%F
rimidine-5- .
carbonitrile
2-(5-methyl-1-(1- N
222 Nf
. . PN
trifluoroethyl)pip | HN™ °N ’TIH
eridin-4-yl)-1H- ﬁ/
356 | pyrazol-4- N-N 0.0225
ylamino)-4- O
N
(methylamino)py
rimidine-5- F
FF
carbonitrile
2-(1-methyl-1H- _N
=
pyrazol-4- Nl/\f
357 ylamino)-4- HN)\N/ N~
(methylamino)py & :
rimidine-5- IEI—N
e \
carbonitrile




pyrazol - 4-
1H), 4.35 (m 1

8.23 (s,
H,

0. 048

1H), 7.95 (s,

1H),

(et hyl am no) py

352 yl am no) - 4-

2.86 (d, J = 4.5, 3H),

\

7.55 (s,
2.14

ri mdi ne-we 2012/06¢783 3H), 1.36 (d, J = 1669 , car boni t r iPCe/EP2011669696
2-(1l-ethyl-3- Z i - - ( ?Z -169-
2-(5-methyl-1- N |1H NMR (400 MHz,
(27272_ N/
1 NS
trifluoroethyl)- 1 Sy NH 8.23 (s, 1H), 7.78 (s, 1H),
3g | TIpyrazold A 753 (s, TH), 502 (q, J = 0,032
ylamino)-4- N—N 9.2, 2H), 2.79 (s, 3H),
(methylamino)py - 2.23 (s, 3H).
rimidine-5- s
carbonitrile
2-(3-methyl-1- N | 1H NMR (400 MHz,
(27272_ N/
| DMSO) & 928 (s, 1H),
1 NS
trifluoroethyl)- HNTSNONR 1826 (s, TH), 8.06 (s, 1H)
sso | Tpyrazold | A 7.59 (s, TH), 5.00 (q, J = 0,053
ylamino)-4- N—N 9.0, 2H), 2.86 (d, J = 4.0,
(methylamino)py - 3H), 2.17 (s, 3H).
rimidine-5- £ OE
carbonitrile
2-(5-methyl-1- N TH NMR (400 MHz,
phenyl-1H- N'Y DMSO0) & 932 (s, 1H),
pyrazol-4- HN” N7 ITIH 826 (s, 1H), 7.84 (d, J =
360 | ylamino)-4- PN 1160, 1H), 746 (d, J = 0.0013
(methylamino)py N=N 377, 6H), 2.86 (s, 3H),
rimidine-5- @ 2.28 (s, 3H).
carbonitrile
IH NMR (400 MHz,
DMSO) & 8.96 (d, J =
2-(5-methyl-1-
_N | 1369, 1H), 820 (d, J =
(tetrahydro-2H- N
yD-1H B 5.4, 1H), 7.73 (s, 1H),
ran-4-yl)-1H-
pyran-—-y HN"ONTSNH (744 (d, J = 348, 1H),
pyrazol-4- |
361 , 2 441 — 424 (m, 1H), 3.95 0.0087
ylamino)-4- N—=N
- dd, T = 113, 3.8, 2H),
(methylamino)py
o 3.47 (t, T = 11.4, 2H), 2.81
rimidine-5- 0
o (s, 3H), 2.19 (d, J = 30.4,
carbonitrile
3H), 2.07 — 1.93 (m, 2H),
1.75 (d, J = 12.7, 2H).




Z-1( Z\l 2\ ZN..... / 1H NWVR (400MHz, nmethyl -1H DVSO) 6 8.10 (s,
H) , 353 pyrazol-4- 7.58 (d, J =2.1, OH), 7.01 0.036 ylamno)-4-

J = 3.6, Wo2012%06633( s, (et hyl ami no)py OH), 4.02 (qPCI/EP20186968¢7) ,
rimdine-5- 2.91 (d, J = 4.4, 1H), 1735 WO

2012/ 062783-168- PCT/ FP2011/ 069696 car

(d,

boni trile (t, J =72 1

7

2- (3- et hy

362

|2-(:.L>:meﬂ15§/_|- IN-NR
(tetrahydro-2H-
pyran-4-yl)-1H-
pyrazol-4-
ylamino)-4-
(methylamino)py
rimidine-5-

carbonitrile

( 400MHz,

=
N X
)'\T
HN N IIIH
72

l/
-N

L,

314.1

0.086

363

2-(1-ethyl-5-
methyl-1H-
pyrazol-4-
ylamino)-4-
(ethylamino)pyri
midine-5-

carbonitrile

IH NMR (400 MHz,
DMSO) & 9.08 (m, 1H),
8.21 (m, 1H), 7.70 — 7.28
(m, 2H), 4.01 (q, J = 7.2,
2H), 3.33 (m, 2H), 2.19
(m, 3H), 1.27 (1, J = 7.2,
3H), 1.08 (m, 3H).

0.0060

364

2-(1-(4-
fluorophenyl)-3-
methyl-1H-
pyrazol-4-
ylamino)-4-
(methylamino)py
rimidine-5-

carbonitrile

IH NMR (400 MHz,
DMSO) & 9.17 (d, J
1254, 1H), 8.12 (d, J
107.0, 2H), 7.55 (s, 3H),
735 (t, T = 8.7, 2H), 2.86
(s, 3H), 2.26 (s, 3H).

0.0019

365

2-(1-
(difluoromethyl)-
3-methyl-1H-
pyrazol-4-
ylamino)-4-
(methylamino)py
rimidine-5-

carbonitrile

280.1

0.035

366

2-(5-methyl-1-
propyl-1H-
pyrazol-4-
ylamino)-4-
(methylamino)py
rimidine-5-

carbonitrile

272.2

0.0054




phenyl -1H DMSO) 6 9.43 (s, 1H), pyrazol -4- 8.62 (s, 1H), 8.30 (s, 1H),
354 ylamno)-4- 7.71 (d, J = 8.0, 2H), 7.46 0.12 (nethylam no)py (t, J
= 7.9, 2Hyo 2612282188, J = ri mdine- 5-7 7.4, 1H), 2.92pCudEPI01F/089656
carbonitrile 3H), 2.27 (s, 3H). 2:X3: et hy1- 1- (1- (2,2, 2-
trifluoroethyl)pip eridin-4-y1)-1H
2-(1-(3,5-
difluorophenyl)- \ YN
3-methyl-1H- NSNS
|
1-4-
367 | PYTA%° /5/ 3422 |0.0018
ylamino)-4- N=N
(methylamino)py F\Q
rimidine-5- F
carbonitrile
2-(1-(4-
N |IH NMR (400 MHz,
chlorophenyl)-3- NZ
Py DMSO) & 9.45 (s, 1H),
methyl-lH- HN \N NH
"1 8.62 (s, 1H), 8.30 (s, 1H),
pyrazol-4- z
368 - ) 7.75 (d, T = 8.6, 2H), 7.67 0.082
ylamino)-4- N-N
: (s, 1H), 7.50 (d, J = 8.9,
(methylamino)py
D 2H), 2.91 (d, J = 4.4, 3H),
rimidine-5- al
. 2.26 (s, 3H).
carbonitrile
2-(1-(4-
N
chlorophenyl)-5- NN
s |
methyl- 1H- HN N NH
|
1-4- \&
369 | PYTA%0 @ 340.1 | 0.0025
ylamino)-4- N-N
(methylamino)py Q
rimidine-5- al
carbonitrile
IH NMR (400 MHz,
2-(3-methyl-1- 2N
- NZ DMSO) 6 9.51 (s, 1H),
(pyridin-2-yl)- |
s 8.94 (s, 1H), 8.53 — 8.24
1H-pyrazol-4- HN™ "N” "NH
: | (m, 2H), 7.92 t, J = 7.7,
370 | ylamino)-4- A 0.0415
- \ 1H), 7.84 (t, T = 6.7, 1H),
(methylamino)py N-N
D 7.69 (s, 1H), 7.32 — 7.21
rimidine-5- 7\
iy N (m, 1H), 2.93 (s, 3H), 2.31
carbonitrile —
(s, 3H).




355 pyrazol-4- ylamno)-4- 1 ,-z 0.299 (nethyl am no)py rim di ne-5-
carbonitrile 2-(5-nmethyl- 1-(1- (2,2,2- trifluoroethyl)pip
eri di n- 4-wb)reiblee2783 356 pyrazol -4- vyl a7g1 no)-4- F -z 1 rrz1/EPR010D8496
(et hyl am no) py ri m di ne-5- carboni trite 2- (1- met hyl- 1Hpyr azol - 4-

ylampo)-4- z \zi [/ (z z=( z-C,_ i --7
IH NMR (400 MHz,
DMSO) & 892 (d, J =
4-(ethylamino)-2- N ) ,
(5-mothyl-1- N7 | 137.5, 1H), 8.21 (s, 1H),
Cetrahydro-2H- N W | 777 =730 (m, 2H), 441
H —4.27 (m, 1H), 3.95 (dd, J
371 | pyran-4-yl)-1H- X 0.0052
\ =112, 4.0, 2H), 3.47 (t, ]
pyrazol-4- N-N
. L = 11.3, 2H), 2.23 (s, 3H),
ylamino)pyrimidi 200 (qd. T = 124, 4.5
ne-5-carbonitrile O ' % T
2H), 1.75 (dd, J = 12.6,
2.2, 2H), 1.08 (s, 3H).
IH NMR (400 MHz,
DMSO) & 897 (d, J =
4-(ethylamino)-2- _N 158.8, 1H), 8.24 (s, 1H),
(3-methyl-1- )N\’ | 784 (d, J = 58.8, 1H),
N
(tetrahydro-2H- HN" N ”/\ 752 (d, T = 79.5, 1H),
372 | pyran-4-yl)-1H- \(\ 431 — 4.17 (m, 1H), 4.01 0.024
pyrazol-4- N-N —3.86 (m, 2H), 3.43 (dd, J
ylamino)pyrimidi < ) =23.6, 12.1, 4H), 2.10 (d,
ne-5-carbonitrile © J=27.9,3H), 1.89 (dt, ] =
20.4, 11.9, 4H), 1.13 (t, J
=17.1, 3H).
IH NMR (400 MHz,
DMSO) § 9.32* (s, 1H),
8.94% (s, 1H), 829 (s,
. N *
4-(ethylamino)-2- N/\f/ 1H), 8.10% (s, 1H), 7.89F
3-methyl-1- ' (s, 1H), 7.71* (s, 1H),
( methy HN)\N/ N/\ g
(oxetan-3-yl)-1H- H 7.54% (s, 1H), 5.48 (p, J =
3131 yrazol-a- T 7.0, 1H), 4.90-487 (m, |90 | 00228
"N
ylamino)pyrimidi b 4H), 3.43 (br s, 2H), 2.28-
ne-5-carbonitrile o 211 (m, 3H), 117 (t, J =
7.1, 3H). [* and T denote
rotameric peaks. ]




357

8.23
3H),

1H py
Z-( \
8. 06
2.17
(meth

carbonitrile 22 Z- -( \ ,Z u_ z-eLL TH°NVR (400Mz, DI\/SO) 6 9.18 (s, 1H),
s, 1H) 7 78 (s, 1H) 7 53 (s, 1H) 502 (q, J = 2H) . 2 79 (s,
2.23|(s, 3H). 0032 359 2-(3-nethyl -1- - trlfluoroethyl)
razolzlglam -4- (mathylam'nop@ NM&%%%O bonitrile Z 2
Z u ZMPORRRIT L 1H NVR { 490MHz | DI 55968€(s($H)LH), 8.26 (s, fH),
s, 1hhethyl-158 (s, [1H),NE OO (q, J 8 J =14.0, 3H,
s, 3% 1004053 360 2-4&- fet hyi - 1} 85§éﬁvy I%H)”“ rgl‘z'fal 4~ yllam no) - 4
vyl ami py rimdine cr bﬂni tri|@INMN9 Km lH) 4.40-
374 | ylamino)-4- N 447 (m, 1H), 2.84 (d, J = 0.0158
@?@ylammo)?y N-N 75, 3H), 2.16 (s, 3H),
rimidine-5- ban 1.29-1.36 (m, 6H).
carbonitrile
. ~-N
2-(1,5-dimethyl- N
1H-pyrazol-4- |
. HN)\N/ o~
375 | ylamino)-4- 0.145
methoxypyrimidi %
ne-5-carbonitrile /N_N
2-(1,5-dimethyl-
1H-pyrazol-4- N
ylamino)-4- Nrj\/
HN” N SNTNE
376 | (2,2,2 H LF 312 0.0275
z
trifluoroethylami N—r<1
no)pyrimidine-5- /
carbonitrile
2-(1-ethyl-5- N N
methyl-1H- Nrr
~
pyrazol-4- HN™ "N° O
377 . 259 0.075
ylamino)-4- %
methoxypyrimidi N—N
ne-5-carbonitrile &
4-(2,2-
difluoroethylamin P N
0)-2-(1,5- Wj\/ i
378 | dimethyl-1H- NN N/T 204 | 0.033
pyrazol-4- N/—l<l
ylamino)pyrimidi /

(et hyl am no)

py rimdine-5-

-4- ylam no

carbonitrile
2012/ 062783- 169- PCT/ EP2011/ 069696 358 2-( 5- net hyl
trifl uor owdhyl2o627b pyrazol

“1- (2,2,

- 4-

WO

2-

(et hyl am noppy/BEPReM1M69%86 5-

ne-5-carbonitrile




HNNNH - - - - - - ..1 N-N 1H NVR (400MHz, DMSO) 6 9.32 (s, 1H), 8.26 (s, 1H), 7.84
(d, J = 116.0,1H),7.46 (d, J = 37.7,6H),2.86(s,3H), 2.28 (s, 3H. 0.0013
Ik woO 20223 ( 5- et hyl - 1- (tetrahydro- 2Hpyr an- 4- perxPbipynemos - 4-

yl am no) - 4- (et hyl am no) py ri m di ne-5-"%carbonitrile z i z- (z z=( \---1 1H

NVR (400MHz, DNVEO) 6 8.96 (d, J = 136.9,1H),8.20 (d, 1 =
5. 4, 1H),7.7§éss,_éH)e,thg.44 (d, J =34.8[1H, 4.41 - 4.24 (p 1H ] 3.95 [dd,
iR e T R T d ST S Wl
) . _1 p 74 m— y . N = . y . .
2012/ 062783 170- PCT/ EP2011/ 0§96 362 2- (3 -methyl -1 -
(tetr ahydr_é’-afpﬁl% an- 4- yl)H,\}I(ILL oa’Z\ﬁ’éF' 4- yl am no)-4- (nethylam no) py
rimd 31%85(2,@;’;2l=bon|tr||e\22% S~ _z[!F 0.54
Z

trifluoroethoxy)p N

T /
yrimidine-5-
carbonitrile
21 H NMR (500 MHz,

o DMSO) & 8.74 (s, 1H
(cyclopropylmeth N=\__=N ) (s, 1H),
1)3-methyl-TH- N \/l/ 8.21 (s, 1H), 7.85 (s, 1H),
yrazold- \(\g N N~ 7.23 (s, 1H), 3.90 (d, J =

30 | L4 hLN 11.5, 2H), 2.89 (d, J = 7.5, 0.045
ylamino)-4-
(methylamino) 2H), 2.17 (s, 3H), 1.14-
yrimidine-5- 1.22 (m, 1H), 0.48-0.54
carbonitrile (m, 2H), 0.28-0.33 (m,
2H).
2-(1-(4,4-
difluorocyclohex N4E\///N 'H NMR (500 MHz,
yD)-5-methyl-TH- | Sy~ DMSO) § 8.71 (m, 1H),
iq | Pyrazol-4- ﬁ/ " 8.32 (s, 1H), 7.58 (s, 1H), onn
ylamino)-4- N-N 719 (m,1H), 4.33 (m, '
(methylamino) Q 1H), 2.83 (d, J = 8.0, 3H),
pyrimidine-5- g 1.90-2.19 (m, 11H).
carbonitrile
2-(3-methyl-1-
(oxetan-3-yl)-1H- N
pyrazol-4- N'Y -
lamino)-4- HN® N N/\K
382 zzzz ) %)/ noET 354.1 | 0.066

i N-N
i :
rifluoroethylami od
no)pyrimidine-5-
carbonitrile
2-(5-chloro-1- NN 2N IH NMR (400 MHz,
(tetrahydro-2H- » |/Nj/\/NH DMSO) 6 9.12 (m, 1H),
pyran-4-yl)-1H- % | 8.25 (s, 1H), 7.73 (m, 2H),

383 C~# 0.0096
pyrazol-4- Nt 4.59 — 441 (m, 1H), 3.96
ylamino)-4- (j (m, 2H), 3.49 (m, 2H),
(methylamino) o 2.80 (s, 3H), 2.13 — 1.92




314.1 0.086
(et hyl am no) pyri

3.33

364 2-

(meth
(d, J
8.7,
(difl
rimd

363

m di ne-

2- (1- et hyl
5-

-5- net hyl
carbonitrile Z=(

-1H pyrazol
_cz Z

-4- ylam no) - 4-
1H NVR (400MHz, DWMSO)

6 9.08 (mvolbizoe87831 (m 1H), 7.70 - 17%8 (m 2H), 4.01rpCwErdoiz/o6ecds 2H),
(m 2H), 2.19 (m 3H), 1.27 (t, J 7.2, 3H, 1.08 (m 3H). 0.0060
(1-(4- fluorophenyl)-3- nethyl- pyr azol - 4- yl am no) - 4-
yl am E)gblﬂlydlﬁé g1 di ne-5- carboni tri 2}1) 13]1I-dn{\lhﬁ)(40CM—|z, DVBO) 6] 9. 17
= 12 812 (d, J = 107.0 3H), 7.35|(t, J F
DH) | fafé’eméf 2.26 (s, 3H). o 0019 365 |2- ( 1-
uor onret hyl ) - 3 rret hy1l- 1Hpyr azol - yl am no) - 4- (et hyl am no) py
ne-5%- carbonitrile g z=(z \ 280}1 0.035
2-(1-
Difluoromethyl- 2N
N X
5-methyl-1H- /l/jA/
HN” N~ TNH
pyrazol-4- |
384 - % 0.0191
ylamino)-4- p
methylamino- F_<N_N
pyrimidine-5- F
carbonitrile
2-(1,5-Dimethyl- _N
<
1H-pyrazol-4- Néj\/
ylamino)-4- HN)%N NH
385 . 0.0127
ethylamino- H\/ k
pyrimidine-5- l\\l—N
. \
carbonitrile
2-[1-(4-Fluoro-
phenyl)-5- N%{ g
methyl-1H- S
I
I-4- \&
386 | 0 C 0.0959
ylamino]-4- NN
methylamino- O
pyrimidine-5- F
carbonitrile
4-Methylamino-
N
2-(3-methyl-1- NY
I
propyl-1H- HN” SNZ NH
387 | pyrazol-4- J | 0.0054
ylamino)- N_,\/l
pyrimidine-5- /
carbonitrile




366 2-(5-nmethyl -
ri mdine-5-

carbonitrile N HN

e

1- propyl-1H pyrazol -4- ylam no)-4-
NN/ 1 NNNHI

(et hyl am no) py
272.2 0. 0054

WO 2012/ 089 2812/06743 PCT/ EP2011/ 069696 367 2-(1-(3,5- diflpacomrphienydys 3

-nmet hyl - 1H pyrazol - 4- yl am no) - 4-
NNNH |

NN 1

N-N 11

net hy

/

(m‘s]tﬁyl am no)py rimdine-5- carbonitrile
342 .2 0.0018 368 2-(1-(4- chl orophenyl)-3-

- 1H

pyraz
HNNNH

8. 30
2.91

ol - 4

1H)

yl am no) - 4-
4-%M¥langlo-1 H
. 75 (d,
2=(5qmothylsly)
oxetan-3-yl-1H-
pyrazol-4-
ylamino)-
pyrimidine-5-

carbonitrile

2. 26 ;

(et hyl am no) p

NVR (4 Z

J 8. ,

Iz

A

//
N—N

ri mdine-5-

7. 67 (s,

car boni

DVBO) 6 9.45 (s, 1H),
1H),

7.50 (|

trile
8.62
d, J

N NV 1
(s, 1H
8.9,

0.0322

2H)

389

4-Methylamino-
2-(3-methyl-1-
oxetan-3-yl-1H-
pyrazol-4-
ylamino)-
pyrimidine-5-

carbonitrile

0.0372

390

2-[1-(3,5-
Difluoro-phenyl)-
5-methyl-1H-
pyrazol-4-
ylamino]-4-
methylamino-
pyrimidine-5-

carbonitrile

0.241

391

4-(2,2-Difluoro-
ethoxy)-2-(1,5-
dimethyl-1H-
pyrazol-4-
ylamino)-
pyrimidine-5-

carbonitrile

0.211

392

2-[1-(4,4-
Difluoro-
cyclohexyl)-3-
methyl-1H-
pyrazol-4-
ylamino]-4-
methylamino-

pyrimidine-5-

0.266




0.082 369 2-(1-(4- chlorophenyl)-5- nethyl-1H pyrazol-4- ylam no)-4-

(met hyl am no) py ri m di ne-5- carbonitriIeNN\/lHNNNH ----- I NNN. C

340. 1 0. OFd20R7B2B3( 3- met hyl - 1- (pyri dlﬁ 2- y1) 1H pyr arcoirb201yl089sb610) - 4-
(et hyl am no) py ri m di ne-5- carbonltr|]| 1 HNNNH I N\ NN 1H NWR
(400MHz, 0 6 9.51 (s, 1H), 8 94 (s 1FD, 8 53 - 824 (m 2H), 7.92 (t,
J =77, 1dsbodit®d (t, Y =6.7, 1H), 7/69 (s, 1H), 7.32 - |7.21 |(m 1Ht)
2.93 (s, 3H), 23T (s, 3H). N e ) 0. 0415 VO

2012/ 06X&ptel s PCT/ EPZQ&Hlbﬂﬁ%&@thalzlhlﬂO)bﬁﬁlﬂﬂlﬂllarlll-\ﬂﬁﬁlm%’) 1-methyl-1H-pyrazol-3-

(5-methyl -i(tet.rahydro-2Hpyran-4-yl)-1H pyrazol -4- ylam no) pyri m di
ne-5-cz¥?{)§%l-ﬁ%€@m1 ne
Cl
N/
oo xlf
)\\/\/|[ + —N -
ClI” N TH INE NGy
o) N
ol /\ArCl
N/
LI
HN™ °N TH

N_

N_
N (@]
OH
O
Step 1 Methyl 5-(5-chloro-4-(methylamino)pyrimidin-2-ylamino)-1-methyl- 1H-pyrazole-3-
5 carboxylate

To a 30 mL microwave vial was added 0.98 g of 2,5-dichloro-N-methylpyrimidin-4-

amine, 0.78 g of methyl 5-amino-1-methyl-1H-pyrazole-3-carboxylate, 10 mL of 1-butanol and

0.13 mL of 4M hydrogen chloride in dioxane. The vial was capped and the reaction was heated

in a microwave for 30 minutes at 130°C. As the reaction cooled, a precipitate fell out. Filter the

10 precipitate and rinse with a small amount of n-butanol. Drying the cake yielded 0.964 g of

methyl 5-(5-chloro-4-(methylamino)pyrimidin-2-ylamino)-1-methyl-1H-pyrazole-3-carboxylate
which was used without further purification.

Step 2 5-(5-Chloro-4-(methylamino)pyrimidin-2-ylamino)-1-methyl- 1H-pyrazole-3-

carboxylic acid

15 To a 100 mL round bottom flask equipped with a stir bar was added 0.964 g of methyl 5-
(5-chloro-4-(methylamino)pyrimidin-2-ylamino)-1-methyl-1H-pyrazole-3-carboxylate, 0.28 g of
LiOH, 15 mL of tetrahydrofuran and 10 mL of water. The reaction was stirred at room
temperature for 18 hours. The tetrahydrofuran was removed in vacuo and the aqueous layer was
acidified to pH 5 with 1IN HCI. The aqueous layer was partitioned with ethyl acetate and the

20 organic layer washed with brine, dried over MgSQy, filtered and concentrated to give 0.58 g of
5-(5-chloro-4-(methylamino)pyrimidin-2-ylamino)-1-methyl-1H-pyrazole-3-carboxylic acid
which was used without further purification.

Step 3 (5-(5-chloro-4-(methylamino)pyrimidin-2-ylamino)-1-methyl- 1H-pyrazol-3-

yl)(morpholino)methanone

25 To a 100 mL round bottom flask equipped with a stir bar was added 0.116 g of 5-(5-
chloro-4-(methylamino)pyrimidin-2-ylamino)-1-methyl-1H-pyrazole-3-carboxylic acid, 0.19 g



O\ Zz2( z--e 2---Z 1H NWR (400MHz, DMBO) 6 8.92 (d, J = 137.5, 1H), 8.21
(s, 1H, 7.77 - 7.30 (m 2H), 4.41 - 4.27 (m 1H), 3.95 (dd, J = 11.2, 4.0,
2H) , 3. 4AvOtp12k6z7831. 3, 2H), 2.23 (s, 37H) 2 00 (qd, J PCTAP401146%96
2H),1.75 (dd, J =12.6, 2.2, 2H), 1.08(’$ 3 0. 0052 372

4- (et hyl am no)-2- (3-nethyl-I- (tetrahydro 2H— pyran-4-yl)-1H pyrazol -
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%0 )]('g i gtﬁea\,)g‘glo&?dai Ij_c,rbn?elﬁ'}rated ur1?Z§ bﬁ %r%&a?%lv%g‘e@e%e éhaég Fﬁ %’(J }llle ﬁ\lZ ﬁﬁ\ﬁ{f
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peaks. JK;30016uM228 WO 2012/ 062783- 173- PCT/ EP2011/ 069696 374
2-(1-isopropyl -5- nethyl-1H pyrazol-4- ylam no)-4- (nethylam no)py
rimdi iexamplecard9dni t r 2lmeetByl-2-73-metl{yl-4-(4-(methylamino)-5-(trifluoromethylpyrimidin-2-

10  vylamino)-1H- pyrazol-1-yl)propanenitrile

CF CF
SN O K
Lo 7 = -
CIPNTN N N7 HN™NT N
H H  pocl,
N AN
70°C, 0.5 h \ /7 Q \
' N—N)<\KNH N_N)<CN
2

Step 1: 2-methyl-2-(3-methyl-4-nitro-1H-pyrazol-1-yl)propanamide.

To a solution of 2-methyl-2-(3-methyl-4-nitro-1H-pyrazol-1-yl)propanoic acid (2.5 g,

11.7 mmol) in CH,Cl, (50 mL) was added dropwise of oxalyl chloride (2.97 g, 23.4 mmol). The

15 reaction was stirred at ambient temperature for about 2 hours, then concentrated under reduced
pressure to remove the solvent, the remained solid was dissolved in THF (30 mL) and was added
dropwise into NH4OH ( 50 mL), the reaction was stirred at ambient temperature for 1 hour. The
solution was concentrated under reduced pressure and portioned between EtOAc (50 mL) and
water (100 mL), the aqueous phase was extracted with EtOAc, and the combined organic was

20 washed with sat. NH4Cl (50 mL), dried over anhydrous Na,SOy, filleted and concentrated to give
crude 2-methyl-2-(3-methyl-4-nitro-1H-pyrazol-1-yl)propanamide (2.5 g, 100%) as white solid

which was used in the next step without further purification.

Step 2: 2-(4-amino-3-methyl- 1H-pyrazol-1-y1)-2-methylpropanamide.

To a solution of 2-methyl-2-(3-methyl-4-nitro-1H-pyrazol-1-yl)propanamide (2.5g, 11.7
25 mmol) in MeOH (50 mL) was added Pd/C (1 g), exchanged with nitrogen for three times then
with hydrogen, and the reaction was stirred at hydrogen atmosphere (1 atm) for 1 h at ambient

temperature. The solution was filtered and the filtrate was concentrated under reduced pressure
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5 To a solution of 2-(4-amino-3-methyl-1H-pyrazol-1-yl)-2-methylpropanamide (250 mg,
1.37 mmol) in 2-methoxyethanol (5 mL) was added 2-chloro-N-methyl-5-
(trifluoromethyl)pyrimidin-4-amine (290 mg, 1.37 mmol) and trifluoroaceticacid (156 mg, 1.37
mmol), the reaction was stirred at 70 °C for about 0.5 h. The reaction mixture was cooled to
ambient temperature followed with the addition of water (10 mL) and the pH of solution was

10  adjusted to 8 with sat. Na,COs The aqueous phase was extracted with ethyl acetate (10 mL x 3),
the combined organic phase was dried over anhydrous sodium sulfate, filtered and concentrated
to dry to give a residue which was purified by column chromatography on silica gel
(CH,CIh:MeOH = 20: 1) to give 2-methyl-2-(3-methyl-4-(4-(methylamino)-5-
(trifluoromethyl)pyrimidin-2-ylamino)-1H- pyrazol-1-yl)propanamide (250mg, 51%) as white

15 solid. LCMS (m/z) ES+ 358 (m+H).

Step 4: 2-methyl-2-(3-methyl-4-(4-(methylamino)-5-(trifluoromethyDpyrimidin-2-ylamino)-1H-

pyrazol-1-yl)propanenitrile

A stirred solution of  2-methyl-2-(3-methyl-4-(4-(methylamino)-5-
(trifluoromethyl)pyrimidin-2-ylamino)-1H- pyrazol-1-yl)propanamide (250 mg, 0.7 mmol) in
20  POCI; (5 mL) was stirred at 90 °C for 1 hour. POCl; was removed by evaporation, the mixture
was added into ice/H,O(10 ml) and the pH of the solution was adjusted to 8 with sat.Na,COs, the
aqueous phase was extracted with ethyl acetate (5 mL x 3). he combined organic phase was
washed with sat. sodium chloride (10 mL), dried over anhydrous sodium sulfate, filtered and
concentrated to dry to give a residue which was purified by recrystallization to give 2-methyl-2-
25  (3-methyl-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-1H- pyrazol-1-
yl)propanenitrile (100 mg, 42%) as a white solid. IH-NMR (300 MHz, DMSO-de) 6 ppm 9.18 (s,
1H), 8.29 (s, 1H), 8.14 (s, 1H), 7.10 (s, 1H), 2.91 (d, 3H), 2.22 (s, 3H), 1.94 (s, 2H). LCMS (m/z)

ES+ 340 (m+1). Purity, 99.3% (HPLC at 214 nm); K; = 0.0005uM.

Compounds made using the above procedure are shown in Table 10 below,
30 together with low resolution mass spectrometry (M+H), proton NMR, and LRRK2 K;

(micromolar) data for selected compounds determined from the assay described below.

Table 10

Name Structure 'H NMR M+H™ | K,
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pyrazol-1- o H), 2.32 (s, 3 H)
yl)acetamide
N-methyl-2-(5-
methyl-4-(4- NF |,
- N H NMR (300 MHz,
(methylamino)- | F
. _ | CDCL) & 8.14 (s, 2H), 6.17
5- HN” "N "N
- H (s, 1H), 5.26 (s, 1H), 3.07
398 | (trifluoromethyl) Z 0.003
L / (d, J = 4.6 Hz, 3H), 2.73 (d,
pyrimidin-2- N—N
- J = 4.8 Hz, 3H), 2.32 (s,
ylamino)-1H-
NH 3H), 1.84 (s, 6H)
pyrazol-1- o
yl)acetamide




z2 | (Zz Z\ |
pyran-4-yl)-1H pyrazol -4- ylam no)-4-

2\ Z Cl0 354.1 0.066 383 2-(5-chloro-1- (tetrahydro-2H
(methylamno) NHN 1 NNN (-- NN,

NH | 1H NvB202080d3, DMSO) 6 9.12 (m 1185')’ 8.25 (s, 1H) pCcT/EP3010ivp9684), 4. 59
- 4.41 (m 1H), 3.96 (m 2H), 3.49 (nj'®2H), 2.80 (s, 3H), 2.13 - 1.92
0. 0096 WD 2012/ 062783- 175- PCT/ FP2011/ 069696 pyrim dine-5- carbhonitrile
(m 2H), 181 {(zm, 2H) . 384 241- Diflupronethyl- 5-nethyl-1H pyrazol -4t
yl am no)-4-Nﬂ¥ FFW“&FHY#O- pyrimdi ne-5- carbonitrile *N N A HNNNH(l ----
NN F-{( F | 2Q50488y1385 2- (1, 5-Di methyl - | 1H pyrazol - 4- yl ani no) - 4-
et hyl am no (Lp_yrl m di ne-5- car bﬁg«j\ﬂd; N N Al\h—{%lﬁlNH(400 Mz,
(methylamino)- HN)\\N NH DMSO) & 8.79 (s, 1H), 8.06
5- | 1H), 7.68 (s, 1H), 6.85
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Hz, 3H), 2.27 (s, 3H), 1.40
(s, 6H)
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NO 1HNMR(300MHz, CD30D) 6 ppm 8.11 (s, 1H), 7.96 (s, 1H), 5.23 (b rs, 1H),
4.90 (s, 2H), 3.08 (s, 3H), 307(s 3H) 2.99 (s, 3H), 2.27 (s, 3 H)
0. 004 39Avb0etdeytss2- (3- net hyl - r;et hyl am no) - 5- pCrrEPRéuoswoEt hyl )
pyri mdin-2- ylam no)-1H pyrazol 1 y]I acetamde U_ LL)Lj- \Z2 Z Z=/
\----Zi_ 7z 2\ | \ 7 NO 1HNVR(300NMHz, CPD30D) 6 ppm 8. 14 (s, 1H) _7.94 (s
H. 619 (brs, 1 H, 5. 26 (brs, 1 H), 4]73 (s, 2 H), 3.07 (d, J= 4.8 Hz,
H . 2.181 (dl-(3-chlojod-G@p [ 3" ), 2 32 (s,|3 H 0.0095 398 N-nethyl -|/2- (5-
met hyl|- 4- ( 4¢méthpydogm no) - 5 gifluoronethyl) pyrimdin-2- ylarino)-1
pyrazql - 1- §_I)acet am de |u_ L LJ - \FZZ Z| ¥4 7 | (400 RAEz,1/HNVR( 300MHz,
CDC13)| 6 8|12 (s, 2H), 6.17 F5 26 wmégazz(@ 3J1:146I—|z, 3H),
2.73 (|d, J @riﬂu&oh@lhy{%)—i) VO
2012/ 162383 | epo01 M5 96“%99 N § SO LYREA T 7206( - nygoskd
(et hyl ami 18 tr|fI mmﬂ yl) pyri m=diore. 2H)ybad gopHLH pyrazol - 1-
yl') prapanam 1<, f N-KNNNH 2.10 — 1.98 (m, 1H), 1.89 —
1 1_ _ > > .
pyrazo =< 1.76 (m, 1H).
yl)cyclopropanec
arbonitrile
N-tert-butyl-2-
thyl-2-(3-
methyl-2-( "\F |1H.NMR (500 MHz
methyl-4-(4- NZ
- I F DMSO) & 9.101 (s, 1H),
(methylamino)- )\\N NH
5 HN | 8.081-8.143 (m, 2H), 7.025-
423 | @& 7.049 (m, 1H), 6.348 (s, 0.073
(trifluoromethyl) N—N
o 1H), 2.877 (d, J = 4.0, 3H),
pyrimidin-2- >;\
- NH 2.193 (s, 3H), 1.644 (s, 6H),
ylamino)-1H- ¢ ):‘
1.177 (s, 9H).
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2-methyl-2-(3-
methyl-4-(4-
(methylamino)- FoOF
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pyrazol-1-yl)-N- >$/kNH
(2,2,2 OF
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2-(5-chloro-4-(4- F F
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. HNA\ | DMSO) & 8.35 (d, J = 9.1,
- N NH 1H), 8.22 (s, 1H), 8.16 (s,
425 | (trifluoromethyl) (%/CI 0.0355
. \ 1H), 7.34 (d, J = 8.5, 2H),
pyrimidin-2- N~N O
- 6.32 (t, ] = 9.5, 1H), 3.54 (s,
ylamino)-1H-
HN— 3H), 2.94 (d, ] = 4.4, 3H).
pyrazol-1-yl)-N-
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----- | NNN >0 ----N\ 1HNVR(400MHz, DMBO) 6 8.79 (s, 1H), 8.06 (s, 1H),
7.68 (s,1H), 6.85 (s, 1H), 2.84 (s, 6H), 2.38 (s, 3H), 2.02 (s, 3H),1.67 (s,
6H). 0. 346 24DMe27saet hy1l- 2- (5- nethyl- %38 - (et hyl am n@LrI/EP2011/069696
(trifluoromethyl) pyrimdin-2- ylam nol) 1H pyrazol -1-y1)-1- (pyrrol i di n-1-
yl)praopan-1-one U U \ - ¢ Z -1(--- Z 0y 0 1HNVR(400MHz, 8 77 (s,
1H), §.04 &hyllt-l)metRmQ (s, 1H), 6.92 (5, 1H), 3.35 (t, J = 6.6, 2H), 2.81
(s, 3H), 2/53 (s, é , 2.03 (s, 3H). 0/404 401 2-nethyl-2-(5- netlhyl-4-(4-
(et hyl am 18‘)01’ gimige i £ |[uor omet hyl ) pyr|nidin-2- ylamno)-1Hpyrazal - 1-
yl)praopanepitrile u_u_\|i - (\ Zz 2(z|2 . Z 1H NVR(300MHz,| DM5O{d6) 6 ppm
9.18 (/s, 1H),8.29 (s, 1H),8.14 (s, 1H), 7.10 (s, 1H), 2.91(d, |3H), 2.22 (s
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(trifluoromethyl)
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IH NMR (400 MHz,
DMSO) § 9.04 (s, 1H), 8.13
(s, 1H), 8.10 (s, 1H), 7.17
(s, 1H), 7.01 (s, 1H), 2.93
(d, 3H), 2.55 (d, 3H), 2.17
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3.53-3.57 (m 1H),
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NF 1F [HNNN ..el N-N|7----] 1HNVR(500MHz, MeOD) 6 7.96 (s, | 7.67 (s,
1H), 4.34-4.37 (m 2H), [2.96-2.99 (m 2H), 2.91 (s, 3H), 2.27 (s, |3H.
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408 mét hyl | 2-ethyl 2-(3 |- met hyl - 4- (4- (nethylamino)- 5- (trlifl uoromet hy|)
pyri mi|di n- 2{mgthyams)= 1ipyr azol - 1F yl) pf opanoate LF
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NF 1 HNNNH |

(s, 1H),
6H) . 0. 0962012/082783

x N-NO 1HNMR(400MHz, DVSO) 6 9.02 (s, 1H),
7.03 (s,1H), 3.61(s,3H), 2.89 (d,J = 4.4,3H), 2. 14(s,
409 net hyl 2-net hyl 2- (5-net hyl- 4-

3H),

u 2 uy-\7Z -(0\ 7 7 2 ..

8.14 (s, 1H), 8. 10
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A P<¢T/Epo®t loydeasm No) -
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1

1H)

Z 1HNVR(A00MHz. DVBO) 6 8. 86 (s,
3.70 (s,3H), 2.83 (s,[3H), 2
012/ 062783- 184- PCT/ EP2011/

8.06 (
(s,3H

s, 1Hj
1.7

6.94 (s, 1H),
0076 WO

7.69 (s, 1H)
R Bephito
4-(4-
methylamino-5-
trifluoromethyl-
437 o
pyrimidin-2-
ylamino)-
pyrazol-1-yl]-
propionitrile

.05
069696

0.0065

2-[4-(5-Chloro-
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pyrimidin-2-
438 ylamino)-3-
cyclopropyl-
pyrazol-1-yl]-2-
methyl-

propionitrile

0.0058

(R)-2-[5-Methyl-
4-(4-
methylamino-5-
trifluoromethyl-
439 o |
pyrimidin-2-
ylamino)-
pyrazol-1-yl]-
propionitrile
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methyl-4-(4-
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440 o
pyrimidin-2-
ylamino)-
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410 2-(3-ethyl-4-(4- (nmethylam no)- 5- (trifluoronethyl) pyrimdin-2-

ylam no)-1H pyrazol -1-y1)-2- nethylpropanenit rile F _>F NF 1 HNNNH | ,
N-N N 1HNVB(4MNbm3 DVSO) 6 8. 93 (s, 1@@, 8.07 (s, 1H), Pc3EPe®,1bb6)696 6. 98
(s, 1H), 2. 97 (s 2H), 2.84 (s, 3H), 1195 (s, 6H), 1.13 (t, J = 7.4, 3H).

0.010 411 -(5-methyl4-(4- (methylamno)- (trifluoronethyl)
pyrimidi n-2 % D({-rI'z‘TO )-1H pyrazol -A- yl) +1- (pyrrolidin-1- yl|) propan-I-on
FF N, IF HN S0J3-N )V a, NMVR(500MHz, MeOD) 6 7./88 (s,| 1H),
7.53 (s, 1Hmeth§l-4945. 19 |(m 1 B-3/39 (m 1H), 2.77- 2.181 (m| 3H),
2.69-2.71 2..13](s, 75184(m 3H), 1.66-1.71 (m |1H), 1
(d, J= 7.0 mﬁ—'bywmlﬁoésg 412H R) W, Nl et hy1- 2- (5- met hy1- 4- (|4-
(et hyl aﬁl 1tr)ﬂu059m¢thyl|-fl thyl) "pyr{mdin-2- ylam no)-1Hpyrazal &2
yl) prap4 awgﬁng% AN 7 27 c-- ZZ"' 1 0j\ z-|1 0.0237
1H NVR( 500 )6 8. Bgf 1H),

ylamino)-

pyrazol-1-yl]- g h;'

isobutyramide

1-[5-Methyl-4-

(4-methylamino- Fo

trifluoromethyl- HN)%N H/

idinoo.
44 | PYHIHET \%7 0.0156

ylamino)- N=N

pyrazol-1-yl]- %O

cyclobutanecarbo HNW

xylic acid

ethylamide

2-[5-Methyl-4-

(4-methylamino-
5- VLT
)% NH

trifluoromethyl- HN™ N \
rimidin-2- 2
443 | DY ’ 0.0666
ylamino)- N—N
pyrazol-1-yl]-N- >§*NH
(2,2,2-trifluoro- o ,:»Z
ethyl)- & F
isobutyramide
N-Isopropyl-2- RN OF
3-methyl-4-(4- NZ
[ yl- ( &
methylamino-5- HNT SN ,\le
trifluoromethyl-
444 oTomeTy @& 0.0246
pyrimidin-2- N—N

ylamino)- >§‘
pyrazol-1-yl]- N

isobutyramide




8.06 (s,1H), 7.67 (s,1H), 6.95 (s, 1H), 5.37 (g, J= 6.0 Hz, 1H), 2.79 (s,
6H), 2.74 (s, 3H), 2.15 (s, 3H), 1.43 (d, J= 6.0 Hz, 3H). 0.0284 413
(S)-2- (5-wetdos273(4- (methyl am no)- 5- (trifl uoronet helCr/apyeiinsadbe- 2-
yl am no) - 14 pyrazol - 1-y1)-1- (pyrrol i'dn-1- NVV(_F Ih  HNNNI-1 1 O\\i N-N

al -A 1HNVR(500MHz, DVSO) 6 8 08 (s, 1H) 779 (d,_ J = 10.0, 1H) 6 56-6_52
(m 1H), 5/15 (s, 1H), 5.08- 5.12 (m 1H), 3.48-3.56 (m 2H)|, 3.27-3.32 (m
1H), 2.99 B{'Mf?thifl'&%: 3H), 2.84 (& 8 £ 4.0, 1H), 2.21 (t, |J = 9.5, 3H
1.81-1. 88 ( methiHk.(4-0.040 WO & 2783- 185- PCT/ EP2011/ 069696
yl)propan-[-ope 1. 74-1/79 (m 3HIl. T 414 (S)- N, Ndi met hy1- 2-|( 5-
nmet hy1- 4- (4- M%@P m no) - 4R INT IrNHuor onet hyl ) pyri m di n- 2-
yl am n/%-l—lpiﬂt@zmhethyl-yl)pro anamidd IL[ILL\ Zz/7\ _c|z2z'l)] k\ Z
7 LHN éo%@g@q 6(8~4¢ Vs, 1H), 8/06 (s, 1H), 7.57 (s,| 1H), |6:&&0
6.66 (m 1H)® 5.33-5.36((m nik), 2.77-2/85 (m 9H), 2.16 (s,| 3H),1.48-1.51
(m 3H). 0YBBONA15 (S){25- et hyl 4(4 | (nethyl amino)- 5- (t|rifl uaronethyl)
pyri midi n- 2pypib@ni-pg) - 1k pyrggol - 1- yl)propanenitrile FIL,L\F MNF 1
. . 0 \
isobutyramide
1-[5-Methyl-4-
(4-methylamino- £
5- N4f<|:
trifluoromethyl- HN)%N N
446 | pyrimidin-2- % ; 0.0024
ylamino)- N\I\{
pyrazol-1-yl]- N
cyclobutanecarbo
nitrile
N-tert-Butyl-2- R F
[5-methyl-4-(4- Nﬂfﬁ
methylamino-5- HN/k\N NH
trifluoromethyl-
447 o ) 0.067
pyrimidin-2- N—N
ylamino)- >§\
NH
pyrazol-1-yl]- o )T
isobutyramide
2-[4-(4- R
Ethylamino-5- Z
ifl hyl )N\ I F
tritfluoromethyl- N \N NH
pyrimidin-2- \\
448 - 7 0.0153
ylamino)-5- l<1
N_
methyl-pyrazol-
1-yl]-N-methyl- g N{-|
isobutyramide




26

HNNNH - - - - - I NNNN--_-=-__ ¢ 1HNVR(500MHz, DMSO 6 8.60 (s, 1H), 8.06
(s,1H), 7.75 (s,1H), 6.71 (s,1H), 5.73-5.75 (m 1H), 2.87-2.98 (m 3H, 2.
(s, 3H), WwonbrloeIB3(s, 3H). 0.0095 41694(8) 2- (3 - met hylpe4P4611/069696
(et hylam no)- 5- (trifluoronethyl) py]rl m di n-2- ylam no)-1H pyrazol -1-
yl ) propanenitrile NFF HNNKNFH | N-N_-c N THNVR(500MHz, DMBO) 6 8. 25-8 2
(m 1H), 8 %4 8.03 (s, 1H), 6.75 (s, 1H) 5. 68-5. 69 (m 1H),
2.92-2.93 2 19 (s, 3H, 1.¢6-1 Yﬁ (mMﬁH) OO %Jlg 417
2-(4-(|5-ch @IyOloﬂropglniﬁtnhH am no) p Z d O - 3- tihyl - 1H-
pyrazql - 1- /1) 2- et hyl propanem\ i e DM%O 591@(5 [H), 822 ZZzZ-Ill \ _
Z 2\ |7 ( IQI\/R(4OOI\/HZ DIVBO) |53 (s] (sLHH), &11_3,5( SlH)lH)Q,] 7.85 (s, 1H)
7.09 (|d, J trlﬂflJ.OSdeIhM- 2. 89H d —Nu 6 ggg?a % %«) 1.91 (s, 6H)
0. 0024 4, Y0 ¢ g,%s 783-186- P 1/0 28 S5 G - 4- (4- 0.0013
(et hyfl ami trl fl uor h mH oli D8R (s, YHANE. 69 ) d, IH '
pyrazal -1-y¥ mzon%thylr E(a')nlt r|Ie _ 4I}J)<)FH)1 Q—N\NH %H%
methyl-pyrazol-
1.61 (s, 6H), 0.69 (dd, J =
1-yl]-N-methyl- HN
- - 35.4, 4.3, 4H).
isobutyramide
2-[4-(4-
Cyclopropylamin " F
N
trifluoromethyl- HN™ "N™ "NH
450 | pyrimidin-2- \h A 0.0071
ylamino)-5- N—N
methyl-pyrazol- >§fo
1-yl]-N-methyl- AN
isobutyramide
2-[4-(4- i
Ethylamino-5- F |1H NMR (400 MHz,
7
trifluoromethyl- )N\ [ T | DMS0)§9.07 (s, 1H), 8.15
N
pyrimidin-2- HN® N° 'NH (d, J =269, 2H), 7.05 (s,
451 - § 0.0003
ylamino)-3- { X 1H), 3.51 — 3.42 (m, 2H),
methyl-pyrazol- N=NC 2.19 (s, 3H), 1.92 (s, 6H),
-yl]-2-methyl- P " 113 (t,J=7.1, 3H).
propionitrile
2-(3-chloro-4-(4-
(methylamino)- o
(trlﬂu?r?methyl) N )\N '\"H
452 | pyrimidin-2- C'\)E
ylamino)-1H- ’\\I_N
pyrazol-1-yl)-2- )T:N
methylpropanenit
rile




/NN N 1HNVR(400MHz, DMSO) 6 9.05 (s, 1H), 8.11 (s, 1H), 7.92 (s,1H), 7.06
(s,1H), 2.83 (s,3H), 2.01 (s, 6H). 0.0019 419 2-(3- cyclopropyl-4- (4-
(et hyl amvo@pt2/ds2786t ri f 1 uor onet hyl ) pyrim di n-2- yl am nerTA82011/069696

pyrazol - 1-y1)-2- met hyl propanenit rile® JF NF 1 HNNNH 1 - ----7 NN
THNVR(400MHz, DMBO) 6 9 19 (s 1H) 8 22 (s 1H) 8 12 (s 1H) 7 05
(s,1H),2.91&8,J = 4.4, 3H), 2.12 (s, 1H), 1.89 (s, 6H), 0.92 - 0.80 (m
2H), Q.80 {20964 (m 2H). 0.0010R =N | 420 2,2-dinethyl-3- (3
- met hy1- 4- ( Bthy(aigihbysl amino) - 5-- fl uoronet hyl) pyrim din-2-
yl am no)-ljﬁrﬁ{%zol 'té'l-yl ypropanertfile NF)cF I, HNNNH 1 z NN
1H NVR( 500MZ,"EDET3Y "6 | 8. 03yt Sn , 7/05 (br,s, 1H),5.20(d,|J =
1.5Hz,1&,‘4pm31412&|), 3.01(5/ 3H), R 18| (s, 3H), 1.40 (m 6H) 0,009
ylamino)-3- 9 ;{1
methyl-pyrazol- >§‘
-v]]1-N- - NH
1-yl]-N-methyl N
isobutyramide

Example 454: In Vitro LRRK2 Lanthascreen binding Assay

This assay was used to determine a compound’s potency in inhibiting activity of
LRRK2 by determining, Ki,pp, ICso, or percent inhibition values. In 384 well proxiplates F
black, shallow well plates LRRK2, Eu-anti-GST-antibody, Alexa Fluor® Kinase tracer 236 and

5 test compound were incubated together.

Binding of the Alexa Fluor® “tracer” to a kinase is detected by addition of a Eu-
labeled anti-GST antibody. Binding of the tracer and antibody to a kinase results in a high degree

of FRET, whereas displacement of the tracer with a kinase inhibitor results in a loss of FRET.
Assay conditions and materials used were as follows:

10 Final Assay Conditions:

GST-LRRK2 G2019S 10 nM

Eu-anti-GST-antibody 2nM

Kinase tracer 236 8.5 nM

Kinase reaction time: 1 hour
15 Temperature: ambient

Total volume: 15 ul

DMSO 1%

Materials:

384 well proxiplates F black shallow well Perkin Elmer cat# 6008260

20 Kinase: LRRK2 G2019S, Invitrogen cat # PV4882(LOT 567054A).
Eu-labeled anti-GST antibody Invitrogen cat # PV5594
Alexa Fluor® Kinase tracer 236 Invitrogen cat #PV5592

TRIS- HCI1 Sigma cat # T3253




0.0028 421 2,2-dinethyl-3- (5-nethyl-4-(4- (methylam no)- 5-
(trifluoronethyl) pyrimdin-2- ylam no)-1Hpyrazol-1- yl)propanenitrile
NF) cF |, wis/ab2783--- N N-N1 1H NVR(500MHz, CDC13) 6 8pr01/Hp30110b9696 7. 73
(br, s, 1H), 5.10 (s, 1H), 4.09 (s, 2H°°°2.93 (d, J = 4.5 Hz, 3H), 2.27 (s,
3H), 1.40 (s, 6H) 0.0068 WD 2012/062783-187-PCT/ EP2011/ 069696 422

1- (5-chl oroEGA- (nmethylam no)- 5- (tSidrhaedstaneigepl ) pyrim din-2-

yl am no) - 1Hpyr azol - 1- yl)cycl opropanec arbonitrile 2 1 Z- -( \ Z (7)

Z- (1Ll LI 1HWYR(3400MHz, DVSO) 6 9. 12 (s,Sidid cat8: B41§4§ 30%9Hy/v)7. 94 (s, 1H),
7.06 (t, J =6.9, 1H), 2.84 (s, 2H, 2.10 - 1.98 (m 1H), 1.89 - 1.76 (m
1H). 0.002PM3Q:N-tert-butyl-2- nethySi@nggat /eBHhM\ - 4- (4- (et hyl am no) -

5- (trifluoronethyl) pyrimdin-2- ylam no)-1Hpyrazol-1- yl)propanam de FF N
"1F HNNNH | MB®:2NH 1H NVR(500MHz, DMSO)Sigm@ cat0iMOg721H), 8.081-8.143 (m
2H), 7.025- 7.049]gni] 1H), 6.348 (s, 1?_/ 2. 877 fggl J =40, 3H, 2.193 (s,
3H) .5 1. 644 ReactgyButferff)/sQ m\dyis, pry 7ai O MaChél myf - BGT4/Q.01% Brij 35

met hyl - 4- (4 r’rg payl m noz.- 5- (trifluoronethyl) pyrimdin-2- ylamno)-1H
pyr azol& 1¢ Breparglion.r j { | yor oet hyl ) pro panani de F F HNNH \

Serially dilute test compounds (10mM stock) 1:3.16 (20ul + 43.2ul ) in 100%
DMSO. 12pt curve. Dilute each concentration 1:33.3 (3ul +97ul) in reaction buffer. Stamp 5Sul to

assay plate. Final top test concentration 100uM

10 Total and Blank Preparation:

In Reaction Buffer,5ul of DMSO( 3%) was added to total and blank wells and Sul
of Eu-labeled anti-GST antibody(6nM) was added to blank wells. Add Sul LRRK2(30nM)/ Eu-
labeled anti-GST antibody (6nM) mix to compound and total wells.

Assay Procedure:

15 Add 5ul kinase tracer (25.5nM) to all wells. Incubate plates at room temperature
for 1 hour on a plate shaker (gentle shaking). Read on Perkin Elmer EnVision reader HTRF
protocol
Data Handling:

Calculate ratio : (665/620)*10000. Substract mean background values from all
20 data points. Calculate % of control for each test value. Plot % of control vs Compound
concentration. Calculate Ki Value (xIfit curve fitting- Morrison equation). Results expressed as

a Ki in pM.Equation for Ki:
Y=VO0*(1-((x*+Ki*(1+S/Km)+Et)/(2*Et)-(((x +Ki*(1+S/Km)+Et)"2-(4 *Et*x))"0.5)/(2*Et)))
Where Et = 4nM
25 kd (Tracer) = 8.5nM
Tracer concentration (S) = 8.5nM

Example 455:  In Vitro LRRK2 Assay

This assay was used to determine a compound’s potency in inhibiting activity of

LRRK2 by determining, Kiapp, I1Cso, or percent inhibition values. In a polypropylene plate,

30 LRRK2, fluorescently-labeled peptide substrate, ATP and test compound were incubated
together. Using a LabChip 3000 (Caliper Life Sciences), after the reaction the substrate was
separated by capillary electrophoresis into two populations: phosphorylated and
unphosphorylated. The relative amounts of each were quantitated by fluorescence intensity.

LRRK?2 Ki was determined according to the equation:



/ N-N >i -

NHOF j Fi.F

0. 0063 425 2-(5-chl oro-4-(4-

(et hyl am no) -

(trifluoronethyl) pyrimdin-2- ylamno)-1H pyrazol-1-y1)-N F F

HNNNH Cl I wiRNR/062183 HN-\ - LTHNVR( 400MHz,

5-

NF

O 6 8.35 (d, PcEEP2d11/084dps 8. 22

(s, 1H), 8.16 (s, 1H), 7.34 (d, J = 875,"2H), 6.32 (t, J = 9.5, 1H), 3.54
(s, 3H, 2.94 (d, J = 4.4, 3H. 0.0355 WO
2012/ 062783- 188- PCT/ EP2011/ 069696 et hyl - 2- net hyl propanam de N-

(cycl opropyl met F

hyl ) - 2- net hyl - 2-

\,,F N\ F 1H NVR(500Mz,
Y=VO*(1-((x+Ki*(1+S/Km)+Et V(2 *ED)-((FKi*(1+8/Km)+Et) 2-(4*Et*x))0.5)/(2*Et))).

Ki values in Table 4 and elsewhere herein are shown in uM.

Assay conditions and materials used were as follows:

Final Assay Conditions:

10

15

LRRK2 G2019S in 5 mM MgCl,:
LRRK2 G2019S in 1 mM MnCl,:
LRRK2 Wild type in 5 mM MgCl,:
LRRK2 12020T in 5 mM MgCly:
Substrate:

ATP:

Kinase reaction time:

Temperature:

Total volume:

ATP* Kms:

20

G2019S in 5 mM MgCl,:
G2019S in 1 mM MnCl,:
Wild type in 5 mM MgCl,:
12020T in 5 mM MgCl:

Materials:

25

5.2 nM (Invitrogen lot # 567054A)
11 nM (Invitrogen lot # 567054A)
15 nM (Invitrogen lot # S00607F)

25 nM (Invitrogen lot # 43594)

1 uM

130 uM

2 hours

ambient

20 ul

130 uM
1 uM
80 uM
14 uM

Solid Support: Black 50 uL. volume polypropylene 384 well plate (MatriCal cat #
MP101-1-PP)

Kinase:

LRRK2 G2019S (Invitrogen cat # PV4882).

LRRK?2 Wild type (Invitrogen cat # PV4874).



(5-met hyl - 4- (4- HNNNH MeOD) 67. 50- 8. 10(m (methyl anino)- _| 2H), 3.05 (d,
J

= 7.0 Hz, 426 5- ----( N-N3H), 2.97 (s, 3H), 2.16 (s, 0.009
(trifl uorwoebiewe)7spyri m di n-2- >5/ IgH a 3H), 1.76 (eCcTiHR0110649 1. 23
(m 1H), 0.43-0.47 (m 2H), yl am nbl) S1 H pyrazol - 1- yl)propanam de
0.19-0.22 (m 2H). N- (cycl opropyl nmet hyl ) - 2- met hyl - 2-
1H NVR( 500Mdgbstrate: SFAM-GAGRLGRDKYKTLRQIRQ-CONH,

Non-binding plate: 384 well clear V-bottom polypropylene plates (Greiner cat
# 781280).
ATP: 10 mM ATP (Cell Signaling cat # 9804).
5 Triton X-100: Triton X-100.
Brij-35: Brij-35 (Pierce cat # 20150).
Coating Reagent #3: Coating Reagent #3 (Caliper).
DMSO: DMSO (Sigma cat # 34869-100ML).

Complete Reaction Buffer: H,0/25 mM Tris, pH 8.0/S mM MgCl,/2 mM DTT/0.01%
10 Triton X-100.

Stop Solution: H,O0/100 mM HEPES, pH 7.2/0.015% Brij-35/0.2% Coating Reagent
#3/20 mM EDTA.

Separation Buffer:  H,O/100 mM HEPES, pH 7.2/0.015% Brij-35/0.1% Coating
Reagent #3/1:200 Coating Reagent #8/10 mM EDTA/5% DMSO.

15 Compound Plate Preparation:

For serial dilutions, 34.6 ul DMSO was added to columns 3-24. For the assay

controls, 37.5 ul DMSO was added to columns 1 and 2 of rows A and P. a,d and 50 pl 25 uM G-
028831 (Staurosporine) was added to columns 1 and 2, row B. For the samples: to start at 100

uM, 37.5 ul DMSO was to columns 1 and 2, then 12.5 pul 10 mM compound; to start at 10 uM,

20 78 ul DMSO was added to columns 1 & 2, then 2 ul 10 mM compound; and to start at 1 uM, 25
uM compound (2 pul 10 mM cmpd + 798 ul DMSO) was added to empty columns 1 and 2. A

Precision instrument was used to perform 1:3.16 serial dilutions (“PLK_BM _serial halflog”).

ATP Preparation:

ATP was diluted to 282.1 pM in Complete Kinase Buffer (final concentration was
25 130 uM).

Total and Blank Preparation:

In Complete Reaction Buffer, substrate was diluted to 4 uM. Equal volumes of
Complete Reaction Buffer and 4 pM substrate were combined to obtain the blank. Equal
volumes of Complete Reaction Buffer and 4 uM substrate were combined and to the combined

30 solution was added 2X final LRRK?2 concentration.

Assay Procedure:

To a 50 pul polypropylene plate, 5 pl/well buffer/substrate was added by hand to
Blank wells. A Biomek FX was used to start the kinase reaction (“PLK SAR 23 ATP”). The

following were added to the appropriate wells:



(3-methyl - 4- (4- MeOD) 67. 82-8. 20(m (methyl ani no)- 2H), 3.03 (d, J =
6.5 Hz, 427 5- 3H), 2.98 (s, 3H), 2.20 (s, 0.052 (trifluoronethyl)
3H), 1. 76wO2014627830. 93- 0. 94 pyrimdin-2- (m 1H), @c3%plodAecdsns 2H),
yl ami no) - 1H pyrazol - 1- yl ) propanani de'”°0. 13-0. 18 (m 2H). N-et hyl - 1- (3
- methyl-4-(4- LLLL\ Li_-\Zi - (\NZZ-2(\ _----201/-2

2 ul compound + 23 ul ATP;

5 ul/well compound/ATP in Assay Plate;
5 ul/well kinase/substrate in Assay Plate;

The plate was incubated for 2 hours in the dark. Biomek FX was used to stop the kinase reaction
5 (“PLK Stop”), and 10 pl/well Stop solution was added to the Assay Plate. Results were read on
the LabChip 3000.

Lab Chip 3000 Protocol:

The LabChip 3000 was run using the job “LRRK2 IC50” with the following job

settings:
10 Pressure: -1.4 psi
Downstream voltage: -500 V
Upstream voltage: -2350V

Post sample buffer sip time: 75 seconds
Post dye buffer sip time: 75 seconds
15 Final delay time: 200 seconds

Example 456  Parkinson's disease mouse model

Parkinson's disease can be replicated in mice and in primates by administration of
I-methyl-4-phenyul tetrahydropyridine (MPTP), a selective nigrostriatal dopaminergic
neurotoxin that produces a loss of striatal dopamine (DA) nerve terminal markers. Compounds

20 of the invention may be evaluated for effectiveness in treatment of Parkinson's disease using
MPTP induced neurodegeneration following generally the protocol described by Saporito et al.,
J. Pharmacology (1999) Vol. 288, pp. 421-427.

Briefly, MPTP is dissolved in PBS at concentrations of 2-4 mg/ml, and mice

(male C57 weighing 20-25 g) are given a subcutaneous injection of 20 to 40 mg/kg. Compounds

25 of the invention are solubilized with polyethylene glycol hydroxystearate and dissolved in PBS.
Mice are administered 10 ml/kg of compound solution by subcutaneous injection 4 to 6 h before
MPTP administration, and then daily for 7 days. On the day of the last injection, mice are
sacrificed and the midbrain blocked and postfixed in paraformaldehyde. Striata are dissected

free, weighed, and stored at —70°C.

30 The striata thus collected are evaluated for content of dopamine and its
metabolites dihydroxyphenylacetic acid and homovanillic acid, by HPLC with electrochemical
detection as described by Sonsalla et al., J.Pharmacol. FExp. Ther. (1987) Vol. 242, pp. 850-857.
The striata may also be evaluated using the tyrosine hydroxylase assay of Okunu et al., Anal
Biochem (1987) Vol. 129, pp. 405-411 by measuring *CO, evolution associated with tyrosine

35 hydroxylase-mediated conversion of labeled tyrosine to L-dopa. The striata may further be



(et hyl am no) - 5- (trifluoronethyl) 0.024 428 pyrimdin-2-
yl am no) - 1Hpyr azol - 1- yl)cycl obut aneca rboxam de 398. 2 WO

2012/ 062A88-20B%6PE3/ EP2011/ 069696 429 i sopropyl-2- nerhyEr2610H69696
met hyl - 4- (4- (nethylam no)- 5- (trifluoromethyl) pyrimdin-2-

yl am no) - 1Hpyr azol - 1- yl ) propanam de F J(F "2F il HNNNH I ------

NH

10

eviluated 43fg khd RidRhMink- dkiddsé-B hd¥Ry By HasxtiPed by White et al., Life Sci. (1984),
Vol. 35, pp. 827-833, and by monitoring dopamine uptake as described by Saporito et al.,(1992)
Vol. 260, pp. 1400-1409.

While the present invention has been described with reference to the specific
embodiments thereof, it should be understood by those skilled in the art that various changes
may be made and equivalents may be substituted without departing from the true spirit and scope
of the invention. In addition, many modifications may be made to adapt a particular situation,
material, composition of matter, process, process step or steps, to the objective spirit and scope
of the present invention. All such modifications are intended to be within the scope of the claims
appended hereto.



(trifluoronmethyl) pyrimdin-2- ylam no)-1Hpyrazol-1- yl)cycl obutaneca
rbonitrile Li _ LL\ 1(zZ -\ Z Z-1( ez z 1\ Z 352.1 431 2-(4-(4-
(cycl opr opgl2amosems-5- (trifluoronmethyl) pyrimndin-2- ylpempre)t1869696

met hyl - 1Hpyr azol - 1-y1) - 2- nethyl propamenit rile Li _ LLS 1 Z1 -( \ Z Z4 _ez
Z\ 432 N, 2-di met hy1l-2- (3-nethyl-4-(4- (nmethylam no)- 5-

(trifluoronethyl) pyrimdin-2-ylamng)- pyrazol-1- F NF, HNNNH | Z
\eN-N )7---NH O\ NVR(400MHz, $9. 04 (s, 1H), 8.13 (s,1H),8.10
(s, 1H),,7. 17 s, 1H)., .7..01 (s, 1H), 2.93 (d, 3H), 2.55 (d, 3H), 2.17 (s,
3H) . 164 (g%@%pS?u'%ﬁﬁe fé?‘é‘i’éi WD 2012/ 062783- 190- PCT/ EP2011/ 069696
yl) propangj de 433 1-(5-chloro-4-(4- (nmethylam no)- 5-
X
R2 R*
~ |N f/le
X
N7 SN SN
H R5 I

or a pharmaceutically acceptable salt thereof,
5 wherein:
X is: -NR"-; or -O- wherein R" is hydrogen or C;alkyl,

R' is: Crealkyl; Cagalkenyl; C,galkynyl; halo-Cjalkyl; Cisalkoxy-Cygalkyl; hydroxy-

Cisalkyl; amino-C;galkyl; C;galkylsulfonyl-C,salkyl; Csscycloalkyl optionally substituted one

or more times with Cjsalkyl; Csscycloalkyl-C,galkyl wherein the Csscycloalkyl portion is

10  optionally substituted one or more times with C;alkyl; heterocyclyl optionally substituted one
or more times with R’; or heterocyclyl-C,alkyl optionally substituted one or more times with

R’;

2

or X and R' together form Cjsalkyl; Cjgalkoxy-Cisalkyl; Csecycloalkyl optionally
substituted one or more times with R®;, or Csscycloalkyl-Cisalkyl wherein the C;scycloalkyl

15  portion is optionally substituted one or more times with R®;

or R' and R® together with the atoms to which they are attached may form a three- to six-

membered heterocyclic ring optionally substituted one or more times with R’;

R’ is: Cealkyl; halo; Cisalkoxy; cyano;, Cisalkynyl; Cysalkenyl; halo-Cysalkyl; halo-

Cisalkoxy; Csgcycloalkyl optionally substituted one or more times with R®; Cs¢cycloalkyl-C,.

20  galkyl wherein the Csscycloalkyl portion is optionally substituted one or more times with R®; -
OR® wherein R® is C1salkyl, Csscycloalkyl optionally substituted one or more times with R®, or
Cs.scycloalkyl-Cisalkyl wherein the Cs.scycloalkyl portion is optionally substituted one or more
times with R®; or -C(O)-R° wherein R is C,.salkyl, Cigalkoxy, amino, or heterocyclyl optionally

substituted one or more times with R’;

25 R’ is: hydrogen; Cjsalkyl; halo-Ciealkyl; C,salkenyl; Cysalkynyl; hydroxy-Csalkyl;
Cisalkoxy-Cisalkyl; cyano-Cisalkyl; C;galkylsulfonyl; C;salkylsulfonylC,galkyl; amino-C;.
salkyl; Csscycloalkyl optionally substituted one or more times with R® Csscycloalkyl-Cjsalkyl
wherein the Csgcycloalkyl portion is optionally substituted one or more times with R®, Cs.
scycloalkyl-sulfonyl wherein the Cs;scycloalkyl portion is optionally substituted one or more

30 times with R®; heterocyclyl optionally substituted one or more times with R”; heterocyclyl-C;.

salkyl wherein the heterocyclyl portion is optionally substituted one or more times with R’; aryl



(trifluoromethyl) pyrimdin-2- ylamno)-1Hpyrazol-1- yl)cycl opropanec
arbonitrile z- \-(z 358.1 434 2-[4-(5-Chloro-4-nethoxy-pyrimdin-2-

yl am no) -Wwe 20efdsyisspyr azol - 1-y1] - 2- et hyl - pr opi oni caci d poetergé11e6d686 - ( Z
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times with R®; heteroaryl-C,salkyl wherein the heteroaryl portion is optionally substituted one or
more times with R¥or -Y-C(O)-R%,

5 Y is Cysalkylene or a bond,

R? is Cyealkyl, Cysalkoxy, amino, Cjealkyl-amino, di-Csalkyl-amino, halo-C;.salkyl-
amino, di-halo-Cjsalkyl-amino, halo-Cisalkyl, hydroxy-C;salkyl, hydroxy, C,salkoxy-C;.
salkyl, cyano-C;salkyl, CisalkylsulfonylC,;alkyl, amino-C;salkyl, Cs;scycloalkyl optionally
substituted one or more times with R® Csscycloalkyl-C)galkyl wherein the Csscycloalkyl

10  portion is optionally substituted one or more times with R®, heterocyclyl optionally substituted
one or more times with R’, or heterocyclyl-Cj.¢alkyl wherein the heterocyclyl portion is

optionally substituted one or more times with R”;

R* is: hydrogen; Cjsalkyl; halo; cyano; halo-Cigalkyl; C,ealkenyl, C,salkynyl; C,.
salkoxy; Cjsalkoxy-C;galkyl; hydroxy-Cisalkyl; Csscycloalkyl optionally substituted one or
15 more times with R®; Csgcycloalkyl-Cisalkyl wherein the Csgcycloalkyl portion is optionally

substituted one or more times with R’; or -Y-C(O)-RY,
R’ is: hydrogen; or C,alkyl;

each R® is independently: C,salkyl; halo-C,salkyl; C,salkoxy; oxo; cyano; halo; or Y-
C(O)-RY;

20 each R’ is independently: Ciealkyl; halo-Ciealkyl; halo; oxo, Csalkoxy; Ci.
salkylsulfonyl; Cjgalkoxy-Ciealkyl; cyano; -Y-C(O)-R%, heterocyclyl; heterocyclyl-C;alkyl;
Cs.scycloalkyl; Csscycloalkyl-Cgalkyl; or Csscycloalkylsulfonyl; and

each R® is independently: oxo; Cigalkyl; halo-Cisalkyl; halo; Cisalkyl-sulfonyl; C,.
salkoxy; Ciealkoxy-Cyealkyl; cyano; hetoeryclyl; heterocyclyl-Cgalkyl; -Y-C(O)-RY, Cs.

25 ecycloalkyl, Cs.scycloalkyl-Csalkyl, or Csgcycloalkyl-sulfonyl.

2. The compound of claim 1, wherein X is -NH-or -O-.

3. The compound of any of claims 1-2, wherein R' is: Cgalkyl; halo-C,.salkyl; C;.¢alkoxy-
30 Cisalkyl; amino-C;galkyl; C;galkylsulfonyl-C,galkyl, Csscycloalkyl, or Csscycloalkyl-Ci.
salkyl.

4. The compound of any of claims 1-3, wherein R is C salkyl.



methyl-4-(4- F N I, F HNNNH ,I o \LiN-N\ 0.0303 WO

2012/ 062783- 191- PCT/ EP2011/ 069696 437 R)-2- [ 3- Met hyl 44 net hyl am no- 5-
trifl uor owet2oydos2ygri m di n- 2- yI am no)-__pyrazol -1-y1] - pcompprosiioticke F 7F
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2-[4-(5-Cnl oro4- net hoxy- pyrimdin-2- ylam no)-3-

cycl oprsopyl Fl}hl’ea&ﬁh n¥ Hf-adr dfeélbﬁ‘rls— mr Qiticedih IR 1s€ hglb; ENkdkdoly; Thalb-€1 sl N
0.0058 halo- 6alkoxy, Cs 6c%rcloal vyl w ere}ﬁ the Cs.scycloalkyl portion is optionally substituted with
Cisalkyl; Csscycloalkyl-Cigalkyl wherein the Csscycloalkyl portion is optionally substituted

with Cjalkyl; tetrahydrofuranyl; tetrahydrofuranyl-C, salkyl; oxetanyl; or oxetan-C,salkyl.

5 6. The compound of any of claims 1-5, wherein R” is: halo; halo-C.salkyl or cyano.

7. The compound of any of claims 1-6, wherein R? is: fluoro; bromo; chloro; iodo;

trifluoromethyl; or cyano.

10 8. The compound of any of claims 1-7, wherein R’ is: Calkyl; halo-C;alkyl; hydroxy-C.
salkyl; Cyalkoxy-Cjalkyl; Csscycloalkyl optionally one or more times with R®; Cs.scycloalkyl-
C1alkyl wherein the Csscycloalkyl portion is optionally substituted one or more times with R
heterocyclyl optionally substituted one or more times with R’; heterocyclyl-C, salkyl wherein the

heterocyclyl portion is optionally substituted one or more times with R”; or -C(O)-R%.
15

0. The compound of any of claims 1-8, wherein R’ is: Cjsalkyl; hydroxy-C;galkyl; C;.
salkoxy-Calkyl; heterocyclyl optionally substituted one or more times with R’; or heterocyclyl-

Calkyl wherein the heterocyclyl portion is optionally substituted one or more times with R.

20 10. The compound of any of claims 1-9, wherein R’ is: methyl; ethyl; propyl; isopropyl;
butyl; cyclopropyl; cyclopropylmethyl;  cyclobutyl, methanesulfonyl; ethylsulfonyl;
cyclopropylsulfonyl; sec-butylsulfonyl; morpholin-4-yl-ethyl, oxetan-3-yl; 2-methoxyethyl; 2-
hydroxy-2-methyl-propyl; 3-hydroxy-2-methyl-propan-2-yl; 2-methoxy-propyl; tetrahydro-2H-
pyran-4-yl; tetrahydrofuran-3-yl; 2,6-dimethyltetrahydro-2H-pyran-4-yl; tetrahydro-2H-pyran-3-

25 yl); phenyl; 4-(methylsulfonyl)phenyl); 4-cyano-phenyl; 4-fluoro-phenyl; 4-chloro-phenyl; 3,5-
difluorophenyl; 4-(dimethylamino-carbonyl)-phenyl); 4-(cyclopropylsulfonyl)phenyl; 2,2,2-
trifluoroethyl; 2-fluoroethyl; difluoromethyl; 2-dimethyl-1,3-dioxan-5-yl; 1-methyl-cyclopropyl-
carbonyl; 3-methylpyridin-4-yl; 2-methylpyridin-4-yl; pyridin-2-yl; pyrimidin-2-yl; pyrimidin-5-
yl; pyridin-2-ylmethyl; 1-(pyridin-2-yl)ethyl; cyclopropylsulfonyl; 1-cyano-1-methyl-ethyl; 2-

30 cyano-ethyl; 1-cyano-ethyl, 2-cyano-2-methyl-propyl; 1-(2,2,2-trifluoroethyl)piperidin-4-yl; 1-
(methylsulfonyl)azetidin-3-yl; (3-methyloxetan-3-yl)methyl; (1S,5S)-8-oxabicyclo[3.2.1]octan-
3-yl; 1-(oxetan-3-yl)piperidin-4-yl; 1-acetyl-piperidin-4-yl; 1-(cyclopropyl-carbonyl)-piperidin-
4-yl; 1-methyl-piperidin-4-yl; 1-methyl-2-oxo-piperidin-5-yl; 2-oxo-piperidin-5-yl; 1-(isopropyl-
carbonyl)-piperidin-4-yl; 1-(oxetan-3-yl)azetidin-3-yl; 1-(cyclopropyl-carbonyl)-piperidin-4-yl;

35 2-methoxycyclopentyl; 3-methoxycyclopentyl, 1-methoxy-2-methylpropan-2-yl; tetrahydro-2H-
1,1-dioxo-thiopyran-4-yl;  3-fluoro-1-(oxetan-3-yl)piperidin-4-yl; 1-methoxypropan-2-yl; 1-
(2,2,2-trifluoroethyl)azetidin-3-yl); 1-(oxetan-3-yl)pyrrolidin-3-yl; 1-isopropylazetidin-3-yl; 3-



met hyl am no-5- trifluoronethyl - pyri m di n- 2 yl am no) - pyrazol 1-y1]-
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440 N-Et hyb-28t2/d63783 et hyl - 4- (4- mat hgoglm no-5- trifl uowrlmplz(ylllpwﬁpm di n- 2-
yl am no) - pyrazol-1-y1l]- isobutyramd NNH 1 V NNNNH  0.0095 WO

2012/ 062783-192- PCT/ EP2011/ 069696 441 N-Et hyl - 2- [5 met hyl- 4- ( 4-

et Bylt d‘[ﬂoftsl-l5net Fy 'fplelli@ﬂh hY1-'et V-Biffioddmpatidiy- nQ)-rne z'\;b@%lﬂﬂql ¥ - 2-
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(4- et ﬁ@ﬁr Yﬁ% ptpﬂlf‘un%%m hyt" wﬁym é%fﬁt@?aww g}yézm 'g;itryl 2

cycl obmapkdawhoopyll ¥eladifldowichslblaaxiytl endidpholin-4d)N-caibo _%l dimethylamino-sabéhyl-
z2z-Z | methyl; methylamino-carbonyl-methyl; 1-methyl-1-(dimethylamino-carbonyl)-ethyl; pyrrolidin-
5 l-yl-carbonyl; 1-cyano-cyclopropyl, 1-(pyrrolidin-1-yl-carbonyl)-ethyl; 1-(dimethylamino-
carbonyl)-ethyl; 1-(methoxy-carbonyl)-ethyl; 1-(tert-butylamino-carbonyl)-1-methyl-ethyl; 1-
(2,2,2-trifluoroethyllamino-carbonyl)-1-methyl-ethyl;  1-(ethylamino-carbonyl)-1-methyl-ethyl;
I-(cyclopropylmethylamino-carbonyl)-1-methyl-ethyl; 1-(ethylamino-carbonyl)-cyclobutyl; 1-
(isopropylamino-carbonyl)-1-methyl-ethyl; 1-cyano-cyclobutyl, 2-methoxy-1-methyl-ethyl; 1-
10 methyl-1-(methoxy-carbonyl)-ethyl;  2-methoxy-2-methyl-propan-1-yl; 1-(oxetan-3-yl)-
pyrrolidin-3-yl; isopropylsulfonyl; butane-2-sulfonyl; 1-(2-fluoroethyl)-piperidin-4-yl; 3-fluoro-
1-methyl-piperidin-4-yl; 1-ethyl-3-fluoro-piperidin-4-yl; pyridin-3-ylmethyl; 6-methyl-pyridin-
2-ylmethyl; 2-(morpholin-1-yl)-1,1,dimethyl-ethyl; pyrimdin-2-yl-methyl; 3-fluoro-1-(oxetan-3-
yD)-piperidin-4-yl; 1-(oxetan-3-yl)-piperidin-3-yl; 1-([1,3]Dioxolan-2-ylmethyl)-piperidin-4-yl;
15 pyridazin-3-ylmethyl; piperidin-3-yl; pyrazin-2-ylmethyl; 2-hydroxy-3-methyl-butan-1-yl; 1-
([1,3]Dioxolan-2-ylmethyl)-pyrrolidin-3-yl; pyrimidin-4-ylmethyl; 1-methyl-1H-pyrazol-3-
ylmethyl; 1-methyl-1-(4H-[1,2,4]triazol-3-yl)-ethyl; 1-methyl-1-(5-methyl-4H-[1,2,4]triazol-3-
yl)-ethyl;  3-fluoro-piperidin-4-yl; 2-hydroxy-cyclopentyl; dimethyl-[1,3]dioxan-5-yl;, 2-(5-
methyl-1,3,4-oxadiazol-2-yl)propan-2-yl; 2-(4-methyl-4H-1,2 4-triazol-3-yl)propan-2-yl; 2-(1-
20  methyl-1H-1,2,4-triazol-3-yl)propan-2-yl;  2-(1-methyl-1H-pyrazol-4-yl)propan-2-yl;  2-(1-
methyl-1H-pyrazol-3-yl)propan-2-yl;  2-(1-methyl-1H-pyrazol-5-yl;  2-(4H-1,2,4-triazol-3-
yl)propan-2-yl; or 1-methyl-1H-pyrazole-4-yl.

11. The compound of any of claims 1-10, wherein R* is hydrogen; C;salkyl; halo; or Cs.
25 ecycloalkyl optionally substituted with C;salkyl.

12. The compound of any of claims 1-11, wherein R” is hydrogen or Cialkyl.
13. The compound of any of claims 1-12, wherein R* is chloro or methyl.

30
14. The compound of any of claims 1-13, wherein R’ is Cialkyl.

15. The compound of any of claims 1-14, wherein R’ is hydrogen or methyl.

35 16.  The compound of any of claims 1-15, wherein said compounds are of formula II



0. 0156 443 2-[5-Met hyl -4- (4-methyl am no5- trifluoronethyl- pyrimdin-2-
ylam no)- pyrazol-1-y1]-N (2,2,2-trifluoro- ethyl)- isobutyramde )...-;
HNNNH | -weo 2bik2dedid30 F FF 0. 0666 444 | sopropyl - 2- [ BcTmebéybesbog 4-
met hyl am no-5- trifluoronethyl pyrim draf>2- yl am no) - pyrazol-1-y1]-

i sobutyramide F HNNNH 1 7 NNN >5/-NH 0 2- 0.0246 WO
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3
R5 RII

and wherein X, Rl, Rz, R3, R* and R’ are as recited in any of claims 1-15.

5 17 The compound of any of claims 1-15, wherein said compound is of formula III
R1\
4
I* L
\
I

and wherein X, Rl, Rz, R3, R* and R’ are as recited in any of claims 1-15.

18.  The compound of any of claims 1-15, wherein said compound is of formula IV

R5'/\\/\

)\

10

and wherein X, Rl, Rz, R3, R* and R’ are as recited in any of claims 1-15.
19.  The compound of any of claims 1-15, wherein said compound is of formula V
4
Z N RELT
X, )\ A N
N N
H A%

15 and wherein X, R', R%, R’, R* and R’ are as recited in any of claims 1-15.

20. The compound of any of claims 1-19, which is selected from the group consisting of

N°-(1-isopropyl-1H-pyrazol-4-yl1)-N*-methyl-5-(trifluoromethyl)pyrimidine-2, 4-diamine,



. Sz z 0.0024 447 N-tert-Butyl-2- [5-nethyl-4-(4- nethylam no-5-
trifluoromethyl- pyrimdin-2- ylamno)- pyrazol-1-yl]- i sobutyramde F
HNNH 1 N-Wo0>2b12/06B4430 0. 067 448 2-[4-(4- Ethyl am no- 5PCT/EP2011/069696
trifluoronethyl pyrimdin- 2 yI am no) - 520 rret hyI pyr azol 1-y1] - N- net hyl -
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6910( H, 8.22 (s,1H),8.13(s,1H,7.21 (d, J = 4.1, 1H), 6.98 (s, 1H),
2 83 (gq _efhyl-R°-58 nfethyld Hepytadl- BH)-5- (mmn)romethgwynmdﬁm 1.8-difimine, 0. 69 (dd,

i 11 or SRy BReRT R PEEg B S eI DBy OBy 1] - N et hy -
| sobut W'ametl¢l-N*-(1-methyl-1H-pyrazol-5-yl)-5- (trlﬂuoromethyl)pyrlm1d1ne 2,4-diamine,
N*-methyl-N*-(1-methyl-1H-pyrazol-3-yl)-5-(trifluoromethyl)pyrimidine-2,4-diamine,
N°-(1,3-dimethyl-1H-pyrazol-4-y1)-N*-methyl-5-(trifluoromethyl)pyrimidine-2,4-diamine,
5-Chloro-N-(1,5-dimethyl-1H-pyrazol-4-yl)-4-(tetrahydro-2H-pyran-4-yloxy)pyrimidin-2-amine,
10 N*-methyl-5-(trifluoromethyl)-N*-(1,3, 5-trimethyl-1H-pyrazol-4-yl)pyrimidine-2,4-diamine,
5-Chloro-N-(1-isopropyl-1H-pyrazol-4-yl)-4-(tetrahydro-2H-pyran-4-yloxy)pyrimidin-2-amine,
5-Chloro-N-(1,5-dimethyl-1H-pyrazol-4-yl)-4-methoxypyrimidin-2-amine,
N-(1,5-dimethyl-1H-pyrazol-4-yl)-4-(pyrrolidin-1-yl)-5-(trifluoromethyl)pyrimidin-2-amine,
N°-(1-ethyl-5-methyl-1H-pyrazol-4-y1)-N*-methyl-5-(trifluoromethyl)pyrimidine-2,4-diamine,
15 5-Chloro-N-(1,3-dimethyl-1H-pyrazol-4-yl)-4-methoxypyrimidin-2-amine,

N*-methyl-N*-(3-methyl-1-(oxetan-3-yl)-1H-pyrazol-4-yl)-5-(trifluoromethyl)pyrimidine-2,4-
diamine,

N*-(5-chloro-1-methyl-1H-pyrazol-4-yl)-N*-methyl-5-(trifluoromethyl)pyrimidine-2,4-diamine,
5-Chloro-4-methoxy-N-(3-methyl-1-(oxetan-3-yl)- 1H-pyrazol-4-yl)pyrimidin-2-amine,

20 5-Chloro-4-methoxy-N-(1-(2-methoxyethyl)-3-methyl-1H-pyrazol-4-yl)pyrimidin-2-amine,
5-chloro-4-methoxy-N-(1-(2-methoxyethyl)-5-methyl-1H-pyrazol-4-yl)pyrimidin-2-amine,
5-Chloro-N-(5-chloro-1-methyl-1H-pyrazol-4-yl)-4-methoxypyrimidin-2-amine,

2-Methyl-1-(3-methyl-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-1H-
pyrazol-1-yl)propan-2-ol,

25  2-Methyl-1-(3-methyl-4-(4-(methylamino)-5-chloro-pyrimidin-2-ylamino)-1H-pyrazol-1-
yl)propan-2-ol,

N°-(1-(2-methoxyethyl)-3-methyl-1H-pyrazol-4-yl)-N*-methyl-5-(trifluoromethyl)pyrimidine-
2,4-diamine,

N*-(1-(2-methoxyethyl)-5-methyl-1H-pyrazol-4-yl)-N*-methyl-5-(trifluoromethyl)pyrimidine-
30 2,4-diamine,

5-Chloro-N-(1-ethyl-3-methyl-1H-pyrazol-4-yl)-4-methoxypyrimidin-2-amine,
5-Chloro-N*-methyl-N*-(3-methyl-1-(oxetan-3-yl)-1H-pyrazol-4-yl)pyrimidine-2,4-diamine,

N*-(1-isopropyl-3-methyl-1H-pyrazol-4-yl)-N*-methyl-5-(trifluoromethyl)pyrimidine-2,4-
diamine,

35 5-Chloro-N-(1-isopropyl-3-methyl-1H-pyrazol-4-yl)-4-methoxypyrimidin-2-amine,
5-Chloro-N°~(1,3-dimethyl-1H-pyrazol-4-y1)-N*-methylpyrimidine-2,4-diamine,
5-Chloro-N*~(1-isopropyl-3-methyl-1H-pyrazol-4-y1)-N*-methylpyrimidine-2,4-diamine,

N*-methyl-N*-(3-methyl-1-(tetrahydro-2H-pyran-4-yl)- 1H-pyrazol-4-yl)-5-
(trifluoromethyl)pyrimidine-2,4-diamine,



F NHNNNH ---A NN )(Nro HN  0.0071 451 2-[4-(4- Ethylam no-5-
trifluoronethyl- pyrimdin-2- ylamno)-3- nethyl-pyrazol- F N A JL HNNNH
N-N =N 1HMbR(®0eMdz, DVSO 6 9.07 (s, 2]0?) 8.15 (d, .1 PC2AePN11B6)696 7. 05
(s, 1H) 3.51 - 3.42 (m 2H), 2.19 (s; H) 192(s 6H), 0.0003
1-y1]-2-nethyl - propionitrile 1.13 (t, = 7.1, : 452

2- ( 3- c A ongthyl-NZ(5-meghyiny gt ahpyro-2H- pytamr4 V]l)dﬁjmﬁgl’r‘h'Yer m di n- 2-

yl am ndirifiuepymetln)pytinyidines2, 4-dwntind,pr opanenit rile F N FF 1 HNNNH ci N-N

=N N0 & A8A(B3oLLS: yT)P%{Jgr%ZIQ‘ﬂ‘ He08 398 midine-2,4-diamine,

5-Fluoro-N*-methyl-N*-(2-methyl-2H-pyrazol-3-yl)-pyrimidine-2,4-diamine,
5 5-Fluoro-N"-methyl-N*-(2-propyl-2H-pyrazol-3-yl)-pyrimidine-2,4-diamine,
N*-(2,5-Dimethyl-2H-pyrazol-3-yl)-5-fluoro-N*-methyl-pyrimidine-2,4-diamine,

N*-(3-isopropyl-1-methyl-1H-pyrazol-5-yl)-N*-methyl-5-(trifluoromethyl)pyrimidine-2,4-
diamine,

5-Chloro-N-(3-cyclopropyl-1-methyl-1H-pyrazol-5-yl)-4-methoxypyrimidin-2-amine,

10 N°-(3-Cyclopropyl-1-methyl-1H-pyrazol-5-yl)-N"*-methyl-5-(trifluoromethyl)pyrimidine-2,4-
diamine,

5-Chloro-N-(3-isopropyl-1-methyl-1H-pyrazol-5-yl)-4-methoxypyrimidin-2-amine,
5-Chloro-N’-(5-isopropyl-2-methyl-2H-pyrazol-3-yl)-N*-methyl-pyrimidine-2,4-diamine,
5-Chloro-4-methoxy-N-(1,3,5-trimethyl-1H-pyrazol-4-yl)pyrimidin-2-amine,

15 5-Chloro-N*-methyl-N*-(1,3, 5-trimethyl-1H-pyrazol-4-yl)-pyrimidine-2,4-diamine,
5-Chloro-N*~(5-cyclopropyl-2-methyl-2H-pyrazol-3-yl)-N*-methyl-pyrimidine-2,4-diamine,

N*-Methyl-N*-(5-methyl-1-oxetan-3-yl-1H-pyrazol-4-yl)-5-trifluoromethyl-pyrimidine-2,4-
diamine,

N°-(1-isopropyl-1H-pyrazol-5-y1)-N*-methyl-5-(trifluoromethyl)pyrimidine-2,4-diamine,

20 5-Chloro-N-(1-ethyl-5-methyl-1H-pyrazol-4-yl)-4-methoxypyrimidin-2-amine,

5-Chloro-N’~(1-ethyl-5-methyl-1H-pyrazol-4-yl)-N*-methylpyrimidine-2,4-diamine,
N°-(1-ethyl-3-methyl-1H-pyrazol-4-y1)-N*-methyl-5-(trifluoromethyl)pyrimidine-2,4-diamine,
5-Chloro-N’~(1-ethyl-3-methyl-1H-pyrazol-4-yl)-N*-methylpyrimidine-2,4-diamine,
5-chloro-N*-(1-isopropyl- 1H-pyrazol-5-yl)-N*-methylpyrimidine-2,4-diamine,

25  5-chloro-N-(1-isopropyl-1H-pyrazol-5-yl)-4-methoxypyrimidin-2-amine,
5-chloro-4-methoxy-N-(3-methyl-1-(methylsulfonyl)-1H-pyrazol-4-yl)pyrimidin-2-amine,
N°-(1-ethyl-1H-pyrazol-3-yl)-N*-methyl-5-(trifluoromethyl)pyrimidine-2,4-diamine,
5-chloro-4-methoxy-N-(5-methyl-1-phenyl-1H-pyrazol-4-yl)pyrimidin-2-amine,
N°-(1-isopropyl-1H-pyrazol-3-yl)-N4-methyl-5-(trifluoromethyl)pyrimidine-2,4-diamine,

30 N*methyl-N>-(5-methyl-1-(2,2,2-trifluoroethyl)- 1H-pyrazol-4-yl)-5-
(trifluoromethyl)pyrimidine-2,4-diamine,

N°-(1-(2,2-dimethyl-1,3-dioxan-5-yl)-3-methyl-1H-pyrazol-4-yl)-N4-methyl-5-
(trifluoromethyl)pyrimidine-2,4-diamine,

5-chloro-4-methoxy-N-(5-methyl-1-(4-(methylsulfonyl)phenyl)-1H-pyrazol-4-yl)pyrimidin-2-
35 amine,

N*-ethyl-N’-(1-methyl-1H-pyrazol-3-yl)-5-(trifluoromethyl)pyrimidine-2,4-diamine,
5-chloro-N-(1,5-dimethyl-1H-pyrazol-4-yl)-4-(oxetan-3-yloxy)pyrimidin-2-amine,
5-chloro-4-(2,2-difluoroethoxy)-N-(1,5-dimethyl-1H-pyrazol-4-yl)pyrimidin-2-amine,



2-[4-(4- Ethyl am no-5- trifluoronethyl - F HN N NH 453
pyrimdi n-2- ylam no) - 3- 0. 0092 nmet hyl - pyrazol - 1-yl]-N-nethyl- NN

>< i f- NHwoO 2012/d63BUt yr anm de O\ 208 PCT/EP2011/069696

5-chloro-N-(1,5-dimethyl-1H-pyrazol-4-yl)-4-(2,2,2-trifluoroethoxy)pyrimidin-2-amine,

5-chloro-4-methoxy-N-(3-methyl-1-(tetrahydro-2H-pyran-4-yl)- 1H-pyrazol-4-yl)pyrimidin-2-
amine,

(4-(4-(5-chloro-4-methoxypyrimidin-2-ylamino)-3-methyl- 1 H-pyrazol-1-yl)piperidin-1-yl)(1-
5  methylcyclopropyl)methanone,

(4-(4-(5-chloro-4-methoxypyrimidin-2-ylamino)-5-methyl- 1H-pyrazol-1-yl)piperidin-1-yl)(1-
methylcyclopropyl)methanone,

4-(4-(5-chloro-4-methoxypyrimidin-2-ylamino)-3-methyl-1H-pyrazol-1-yl)benzonitrile,

5-chloro-4-methoxy-N-(3-methyl-1-(3-methylpyridin-4-yl)-1H-pyrazol-4-yl)pyrimidin-2-amine,
10 5-chloro-N-(1-(cyclopropylsulfonyl)-5-methyl-1H-pyrazol-4-yl)-4-methoxypyrimidin-2-amine,

5-chloro-N-(1-(cyclopropylsulfonyl)-3-methyl-1H-pyrazol-4-yl)-4-methoxypyrimidin-2-amine,

2-(4-(5-chloro-4-methoxypyrimidin-2-ylamino)-5-methyl-1H-pyrazol-1-yl)-2-
methylpropanenitrile,

2-(4-(5-chloro-4-methoxypyrimidin-2-ylamino)-3-methyl-1H-pyrazol-1-yl)-2-
15  methylpropanenitrile,

5-chloro-4-ethoxy-N-(5-methyl-1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-yl)pyrimidin-2-
amine,

(5-Chloro-4-methoxy-pyrimidin-2-yl)-[ 1-(4-methanesulfonyl-phenyl)-3-methyl-1H-pyrazol-4-
yl]-amine,

20 (5-Chloro-4-methoxy-pyrimidin-2-yl)-(3-methyl-1-phenyl-1H-pyrazol-4-yl)-amine,
(4-Methoxy-5-trifluoromethyl-pyrimidin-2-yl)-(3-methyl-1-phenyl-1H-pyrazol-4-yl)-amine,
(4-Methoxy-5-trifluoromethyl-pyrimidin-2-yl)-(5-methyl-1-phenyl-1H-pyrazol-4-yl)-amine,
(5-Chloro-4-methoxy-pyrimidin-2-yl)-(1-methanesulfonyl-3-methyl-1H-pyrazol-4-yl)-amine,
(5-Chloro-4-methoxy-pyrimidin-2-yl)-[ 5-methyl-1-(tetrahydro-pyran-4-yl)-1H-pyrazol-4-yl]-

25 amine,
4-[4-(5-Chloro-4-methoxy-pyrimidin-2-ylamino)-3-methyl-pyrazol-1-yl]-N,N-dimethyl-
benzamide,
4-[4-(5-Chloro-4-methoxy-pyrimidin-2-ylamino)-5-methyl-pyrazol-1-yl]-N,N-dimethyl-
benzamide,

30  4-[4-(5-Chloro-4-methoxy-pyrimidin-2-ylamino)-5-methyl-pyrazol-1-yl]-benzonitrile,
N*-(5-Methoxy-1-methyl-1H-pyrazol-4-yl)-N*-methyl-5-trifluoromethyl-pyrimidine-2, 4-
diamine,

(5-Chloro-4-methoxy-pyrimidin-2-yl)-[ 5-chloro-1-(tetrahydro-pyran-4-yl)-1H-pyrazol-4-yl]-
amine,

35  (5-Chloro-4-methoxy-pyrimidin-2-yl)-{ 1-[ 1-(2-fluoro-ethyl)-piperidin-4-yl]-3-methyl-1H-

pyrazol-4-yl}-amine,
N°-[1-(1-[1,3]Dioxolan-2-ylmethyl-piperidin-4-yl)-5-methyl- 1H-pyrazol-4-yl]-N*-ethyl-5-
trifluoromethyl-pyrimidine-2,4-diamine,
N°-[1-(1-[1,3]Dioxolan-2-ylmethyl-piperidin-4-yl)-3-methyl-1H-pyrazol-4-yl]-N*-ethyl-5-

40  trifluoromethyl-pyrimidine-2,4-diamine,

5-Bromo-N2-(1,5-dimethyl-1H-pyrazol-4-yl)-N4-methylpyrimidine-2,4-diamine,



Exanpl e 454: In Vitro LRRK2 Lant hascreen bindi ng Assay Thi s
assay was used to determ ne a corrpound' S potency in inhibiting activity of
LRRK2 by weteramerisag, Ki app, | C50, rp rcent inhibiti omrcralpe@s/ocdons 384
wel | proxiplates F black, shallow vvel r 0§r ates LRRK2, Eu-anti-GST-anti body,
Al exa Fl uor(D Ki nase tracer 236 and 5 test corrpound wer e i ncubated

t oget h¥r-(1,3-Dimethyl-1H-pyrggakdh-vlgy Sopde-he- rmtbssdaoypmu@meﬂﬂ -diapeer " to a ki nase

i s detggt ARe); gﬁj] g of the

tracerﬁlgﬁng‘g ﬁYN}%‘ gln{elt {5 %ﬁﬂresu ﬁ?ﬁrllbeé 4%&6% ¥aZOPhg®E$' wher eas
g Horome hy }éruﬁn

di spl acenen racer’ WI " kinase inhibitor results in a | oss of

FRET. N4- methyl-N2 (3- methyl-As(slaQZ,Z;Dmﬂludromhylmplerrmm-érylpIlH psedl-weiesSas fol |l ows:

10 B n@hﬂﬁ‘@x&ﬁﬁétl@@p@hﬁﬁmﬁtﬁz 4GBarhineRRK2 G2019 S10 nM Eu- anti - GST- ant i body2nM
Ki nase_tracer_ 236 nM_Ki nase I‘E€Ctl on_tinme:;1 hour 15Te eratureI\ anbi ent

Total VOrURNsMEt YbN%ém Ylel-{ls%2,2-tnfluoroethyDpigaridiarry )yl Bepyipzaés £ bl ack
shal | ovhrigimidperkiWiagiper cat# 6008260 20Ki nase: LRRK2 620198 | nvi trogen

cat # T4 ) ab i _cat #
pVS594§§fW %jg%ggﬁ e R Sy R )RR AR LB AR
HC1Si g czaiilt?i % 2012/ 062783PCT/ EP2011/ 069696 - 196 EGTASi gma cat #

E38BD Bibrgm@4Sngtingl-Bat(3 #ndusi8K(2, 3% flharpeDSEBp graeolehy]) gy rDBdiR-MYCL2Si gna
cat # Bt SReaction Buffer:H20/50 mM Tris, pH 7.4/10mM MgC12/1 mM

EGTA/O 1% B npound. Pl ate Preparatio . Seriall
di I ut e ¥ é%"nrﬁsffmﬁﬁu(@m%h%‘fb@% 2ff1§uqr@et@§8dﬁ myr&éolzduzﬂ)l?yrirﬂl%mofxé‘nwso
12pt ¢ F‘Wéne Dilute each concentration 1:33.3 (3ul +97ul) in reaction

buf f S t , t 10
R o

3% wa eéd to total and blank wells and Sul of Eu-Ilabeled anti-GST
ant i boﬁi-ycbbma\mmlsyldm}@}ntemybﬂa(nkewhel) 1 AddyrSwl-4LRRKE (BdindA2/4-Eamalee | ed

T5add SR haeBey REH Tadn R RO QR Ml 2t ot at room

t enper ahmmlgzm@(rs theth@Lit- (Mmathplaailﬁoﬁh&kﬁho(@ﬁﬂwlﬁ)y&hﬁ&nmﬁanﬁ&ﬂdH}pyﬂaemlk| n
El mer ﬁj faorgader HTRF protocol Data Handlingi Calculate ratio :

(665/ 62 E‘ 0000. Substract nean background val ues fromall 20 data points.
Cal 1 2rcBlosg-DE-methy NP~ (F sretdch(met by syianyd- L ibpgtazol- i Depimidine-2.4-EyMesund

I f t
concenii gk ﬁ?gé @Aq dﬁheﬁ%ﬁé%ﬁggg alﬁ g%&]g@y@ fis thf\‘r/gggol(&@{w(\,l)gg%nﬁcgy@ ion).

Resul t% et;f 5%5
5/ Km +Et) z?g (x+K| * (1+ 5/ Km +Et)"2- (4*Et*x))’\0.5)/(2*Et))) Were Et
= 4nM Rg- IkdhjquMI}n)etlwlaprWhﬂ'qleﬂcﬂb SG(dxmﬂmbmaﬂinpyr(rﬁpdime 2345iiﬂ\miﬁg,arrpl e 455:

L omous NG ARDNG- ety royeaneruT DRl R S Be - ks,
| C525 NR-(p€ddebtonmdillpB irh@hylvidi-pesizoll ayH- N0 mepiyesyltefMeorpmathe]) paomidRRIK2,

fluor eg;qemgﬂlmel abel ed peptide substrate, ATP and test conpound were
i ncubated to her. Using a LabChip 3000 per Life Sciences), after the

react i JA-( Hei emert%xl)ﬁm@h%lel&&pa&aéal Zbyl)cbg{fbmqﬂyrlé -@idarpmshsDegi®idingo t wo
popul a@ﬂcﬂ*@nln&hosphoryl ated and unphosphoryl ated. The rel ative amounts of

each e Lates pyf]-ye e Lote det er m ned
ccor oy b T Pheh A S PSR RSF Bsth R bbb D st o7
Y=\ ( i—b(QmG-N%((l}(-ﬂS}ld(:@p*En)’V)-GEPhEﬂl)/L(I(I(pyif-dilof eMﬁNanEylpymn(mﬂ ’4)(()1311’1@.65) /(2
"E))) 5 bromo %}4ut%gthypN56t9| tﬁylgﬂphenyf ?Y—\Ppyrrgzorl] 9" 5pr§zr1%1r1 ine- }}OMmmme
5-bromo-N4-methyl-N2-(5-methyl-1-phenyl-1H-pyrazol-4-yl)pyrimidine-2,4-diamine,
5-bromo-N4-methyl-N2-(1-methyl-1H-pyrazol-4-yl)pyrimidine-2,4-diamine,
N4-methyl-N2-(3-methyl-1-(1-(methylsulfonyl)azetidin-3-yl)-1H-pyrazol-4-yl)-5-

35 (trifluoromethyl)pyrimidine-2,4-diamine,
5-bromo-N4-methyl-N2-(3-methyl-1-propyl-1H-pyrazol-4-yl)pyrimidine-2,4-diamine,
5-chloro-N4-methyl-N2-(3-methyl-1-((3-methyloxetan-3-yl)methyl)-1H-pyrazol-4-yl)pyrimidine-
2,4-diamine,

5-bromo-N2-(1-(3,5-difluorophenyl)-5-methyl-1H-pyrazol-4-yl)-N4-methylpyrimidine-2,4-
40 diamine,



5Assay conditions and materials used were as follows: Final Assay
Conditions: LRRK2 &R2019S in 5 mM MyC12: 5.2 nM (I nvitrogen | ot # 567054A)
LRRK2 R204:8S30i2m6i786M MhC12: 11 nM (I nvitrogen | ot # 5670p&A)EPRiRRRIER6YS | d t ype
in5 nmM MC12: 15 nM (I nvitrogen | ot #'?51(90607F) 10LRRK2 12020T in 5 nmM
MyC12: 25 nM (I nvitrogen | ot # 43594) Substrate:1 uM ATP: 130 uM Ki nase

r eact i oBramerd2(1HGur-eiflvergpbert u? eneii lehpyrasatat-sD-Nomgthe poimydinaPpaPP  Kns:
G20195diamir®, nM MyC12: 130 uM G20 19S in 1 mM MiCl2:1 uMWId type in 5 nM

Cl2: T.n.5 J 12: M i ; l.id.S :
arack SISy RO o R ey gl bl 2ee"
MP101- 19BBY® Ki nase: LRRK2 G20 19S (I nvitrogen cat # PV4882). 25LRRK2 W d

LyDES (NAuhAAGEn (Caletf| IU4SH4khy1oWRr201 DHRARTEARGTEBRIIY 069696 . 198-

Subst r atifoSomey GHERRERRKY KTHRHINRQ- CONH2 Non- bi ndi ng pl ate: 384 wel | cl ear
V- bott om pol ypr opé ene plates (Greiner cat # 781280). ATP:10 mM ATP (Cell

Si gnal NAgnethyl-H2 hylg1propynl Bkpymge it vbon(tsilagrometyil jpysmidpg2.43¢ampieer ce
¢ # . _ . i o

(5 g car by 3B TPk A tRabl S e AR o FR b2 BB

Tris, plr@n@Ne-Hsdyond/2mety DTHA g &%A0)-Nei hethy gy @idine-2,4-diagingp

Sol yti on; 1Q0 7.2 % Bri |.s 39/ % e t

va1 9b' FRreTA 2 SR PR bRy B HLsR ey SOt B p e

Bri j - 35241 {%echhadphegyREagethy - #3/plra20D4-Gh)ali-meetiRd g @rifluétdmbthytyvl fidin S %o

DVBO. 13-deanjeund Pl ate Preparation: For serial dilutions,

34.6 | A DMSO was added to col um?s %;124. For the assaL}/ Sontrol s, 37.5 pi

wiligny ol

DVBO wild-1agi BN 2-63- Qs s(4a(mgshy beheayld-Haymzolst-yDznd 50 pi 25 i.tM

Q02883riflepramedyhoyimidingdd-daaee t o colurms 1 and 2, row B. For the

sanpy egy_hQndt {(5-AlethP9-&Lnp ﬁy‘fsuﬁ%;{%)ﬁ%ﬂ%gﬂég%ﬁ4-gl)-%ﬂd 2, then 12.5 I A
10 mM : 1 at, i 8 I'A O ded 't | 1 & 2,

t hen 2@?9%%%@@%%%{?%4%@ ﬁlg’start at 1 tM 2? i?tM 80%03%8(2 | A 10

MM cpN2- 108, §5A-DMVE0) cywkng3 . ad dedart- 8- yBrf tmethydl] tirpysrazol-alayl )-N4-etRy S si on
i nst r uaEftoroRsthybpdrihddiper Hadismie3. 16 serial dilutions ("PLK BM seri al

hal fl og"). ATP P ion: ATP diJuted to 282.1 i.tM.i. | et

K?nasgl%%)d# fb@ry1(5r1irn§f§?f-?@%@%@ﬁ&x@ﬁ%@@55%%@33Wthymaﬂ@1%ﬁ%%?@5§f% i on:

I'n ;@mhaﬁahﬁqamj.%tfgqlfflt@rynnﬁdﬂa&tmllﬂ-lygaﬁzdlli4L§4§-scttﬁﬂmo40@eMl) HAdldineol unes
u

of ComphgfigniRgacti on fer and 4 1.tMsubstrate were conbined to obtain
the bl ank. Equal vol unmes of Conplete Reaction Buffer and 4 i.tM substrate

wer e cDAt é¢hlonephenyli-Remetbyb] anrazol-4ohulNiHoretiyd 5 -6id Beeromethyi patimidimi2
concent datiarome, Assay Procedure: To a 50 | A pol ypropyl ene pl ate,

Sbuf f ty at e was, adde han nk.wells.. A Bi g FX was ysed to

SRy i S e S S L i T e

thgiap AOHYSG ate wel | s:
N4-methyl-N2-(3-methyl-1-(1-(oxetan-3-yl)piperidin-4-yl)-1H-pyrazol-4-yl)-5-
(trifluoromethyl)pyrimidine-2,4-diamine,

N4-methyl-N2-(5-methyl-1-(1-(oxetan-3-yl)piperidin-4-yl)-1H-pyrazol-4-yl)-5-
(trifluoromethyl)pyrimidine-2,4-diamine,

30 N2-(1-(2-fluoroethyl)-5-methyl-1H-pyrazol-4-yl)-N4-methyl-5-(trifluoromethyl)pyrimidine-2,4-
diamine,

1-(4-(4-(4-(ethylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-3-methyl-1H-pyrazol-1-
yD)piperidin-1-yl)ethanone,

cyclopropyl(4-(5-methyl-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-1H-
35 pyrazol-1-yl)piperidin-1-yl)methanone,

cyclopropyl(4-(3-methyl-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-1H-
pyrazol-1-yl)piperidin-1-yl)methanone,

1-(4-(4-(4-(ethylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-5-methyl-1H-pyrazol-1-
yD)piperidin-1-yl)ethanone,

40 N2-(5-chloro-1-isopropyl-1H-pyrazol-4-yl)-N4-methyl-5-(trifluoromethyl)pyrimidine-2,4-
diamine,

N2-(5-chloro-1-ethyl-1H-pyrazol-4-yl)-N4-methyl-5-(trifluoromethyl)pyrimidine-2,4-diamine,



WO 2012/ 062783PCT/ EP2011/ 069696 -199- 2 pi conpound + 23 pi ATP; 5 pl/well
conpound/ ATP in Assay Pl ate; 5kinase/substrate in Assay Pl ate; The pl ate
was i ncubwmbpedifwe7s3 hours in the dark.. Bi omek FX was usedTEP26t0mdhe
ki nase reaction 5 ("PLK Stop"), and 1021§r/well Stop solution was added to
the Assay Plate. Results were read on the LabChip 3000. Lab Chip 3000
Pr ot octf-methd- M&b@meﬁl@ddmym@dménylmH@r@M%ﬁbS"(LrFﬂm@om@prmmlﬁmehe
foll omﬂﬁgilqmmesettl ngs: 10Pressure:-1. 4 pSI Downst r eam vol t age: - 500 V

Upstre 0] 0 /5 seconds Post dye
bgfsf erﬁq‘ gqh’laﬁf eﬁl l\f i%tlt—l?’%;q)er@lq a?f ani’ %%f sé’c)ondsSExarrplse 426 d
Par ki nggh %rofﬁnglé' B&“%‘ﬁ% Par ki nson' s di sease can be
repls cauafethyl-N2-L&nafid) 11102PhEthRpe s didy4-g0 Ml pslaréit4-on-5of - 1- met hyl - 4- phenyul

t et r ahytneRBethyNByiMRR-2, 4ad1§@1n%ct| ve nigrostriatal dopam nergic
neur ot OXI n that "produces a |oss of striatal dopanmine (DA) nerve terminal

mar ker N4-reghyddtigngd mehydfl -@raethylperidinatryhelf-peraedlzt-tbtded for ef fectiveness
in tre@tifreeromsthybayiinition2d-dimissse usi ng MPTP i nduced neurodegeneration

oLl ovagARRerA. }nxthwag (P8R RSLIDREAQUBIROEL LB 21 Phar TRco) 0oy
B2

19 di | ved
( (tréﬁlﬁ%rgﬂ]t )Bgrﬁgn 4d1%87nr?1 and mce (male C57 vve: ;hl In;SEOV(ZES Ig)n

ar e gl MeH(5hkuda wyaleess1-i Hgeidoda-0j-N20néty 4O (iglushmelaymainddind®,4f  t he
i nvent digmiy € Sol ub| I | zed with polyethylene glycol hydroxystearate and
di ssolved in PBS are adm nistered 10 m/ k% of canpound sol ution by

subc ut%Iﬁééxf@lqrmlé@yqlwfonylﬁ@ﬂylhllﬁw&zel DN Adng hyls%ftaﬂmﬁmewa/@pm@ma%n ly

for 7 %Léyiham@q, the day of the last injection, mce are sacrificed and the

ron awgb Ge%%“ﬁ"ﬁdﬁ%t@ﬂ%f@”%@0‘1’%%@@@%9 R

eval ua¥ %I}ltr%:ldnt ent of dopam ne and its netabolites di hydroxyphenyl acetic

aci d afdg3-hextoN-and-(nethydamthe)-5y(trHRloComethil) gyrasidiro2ytamiaa)- | Hgtyecdl-on as
descri Pigsknbynibpasal 1 a et al ., 1Pharmacol. Exp. Ther. (1987) Vol. 242, pp.

850-857. The striata eval uated using the tyrosine hydr oxyI ase
aasay DO GHN e At B GORGRT-O 1B -G 420 Spy. 405 413 by
ne r(tﬂﬁuqr@@@ﬁw@%ﬂlmtql%zés(ia‘@i@ln&t ed with tyrosine 35 hydroxyl ase- nedi at ed

conver T ni.ata may further be WO
2012/ 0ISI Q%? Eﬁyﬁi@ggg‘g}ﬂ%ﬁ&r&ng ﬁélt{ %JZS)?# * e Monoam ne oxi dase-B
assay escrl , Life Sci. (1984), Vol. 35, pp. 827-833,
and byS-fbid («Jhylmgnﬁb()ﬁa(mmﬂlmrum'emkbpﬁmdm&aFyldmﬁo)}y-rﬁapyir: iH-pyeizolal -y]){1:992)

Vol . 2@1@thyﬁﬁperfﬂﬁﬂ@ -0h409. Wil e the present invention has been described
with r ce to.t enbodj s thereof, it should b

Undet st 6%—&5- hxlwa@@?ékﬁs i ﬁ?léﬁoﬁnﬁthﬁ’ﬁﬁyf&m iR AP -dudethalienragal! 145 Irmde and
equi vamewy 11??&5911%8 ebstituted without departing fromthe true spirit and
scope f 1 de to
adapt g)%%& ?hl}gal %%mdaa%l?lgzg%nﬁat%%??ggm%%ﬁgggﬁ?gl’qdng? é)rram%b %Og? ocess,
proces ep or sté s, to the objective spirit and scope of the present

i nvent Smﬁmeﬁhyl 4s(t4€dmeﬂrh3darhinoa>c15i(tlﬁhloaomeuhyﬂt)mrrdeﬂirt-ﬁyﬂmniwxbl— hHrpyrdrel-$cope of

t he3@| giypiperidin@ppended hereto. WO 2012/ 062783-201- PCT/ EP2011/ 069696 CLAI M5

icé‘eﬁi’&%@ffa%ﬁépyﬁ%e it huprap B ety G g proc o RiBRB Rep 1 6
hydr og®AM&te: Cheal kyl ;

N,N-dimethyl-4-(5-methyl-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-1H-
pyrazol-1-yl)benzamide,

35 4-(4-(4-(ethylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-5-methyl-1H-pyrazol-1-yl)-N,N-
dimethylbenzamide,
N4-ethyl-N2-(5-methyl-1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-yl)-5-
(trifluoromethyl)pyrimidine-2,4-diamine,
N4-ethyl-N2-(3-methyl-1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-yl)-5-

40 (trifluoromethyl)pyrimidine-2,4-diamine,

N4-ethyl-N2-(3-methyl-1-(methylsulfonyl)-1H-pyrazol-4-yl)-5-(trifluoromethyl)pyrimidine-2,4-
diamine,



R is: Cl_6al kyl; C2_6al kenyl; C2_6al kynyl; hal o-C _6al kyl ;

C _6al koxy- G _6al kyl ; hydroxyCl 6al kyl ; am no- Chéal kyl ;

Ci _6al kylwol2bmyb7s€i _6al kyl ; C3- 6cycl ogl kyl optionally saivstredumesdoone or
nore times with Chéal kyl; C3 _6cycl oal %afll2 C _6al kyl wherein the

C3_6cycl oal kyl portion is 10 optionally substituted one or nore tines wth
C _6al Kyt(l- (ﬁé@x@fmmlwlfooplr)plmal)f%zmethb%ﬂHrmrwlomé) -dD-methel-24i nes with R7;
or het@rlﬂt;@romfcthy()pylﬁmmiw 2dpdiaoimgl | y substituted one or nore times with R7,
or X a f £ I 6 X cl oal kyl
opt i On{gl (ii4 £ gét réflﬁ]rﬁeog;?lgt ﬁ%yrtng{d-m 3 V&lfe% %ﬁ?&ﬁ@&h}lﬁy H- pcl3azglc A

C3_6cye tb F‘I’(@}“@ 6a| kyl wherein the C3_6cycl oal kyl 15 portion is

opt i DNEKleyhy8 IS {3-nbthe T 1 grgmethylRIBNt1)FHRAY W] HapyRBz0l-4-yl)-5-OF | e and |e

t oget hgfifibroet B pRLiANENd-0 AMaGthet hey are attached may forma three- to

si x- menbered heterocyclic ring optional I% substituted one or nore tines

wi t h RF;N-dimethylgb(3-giethohdaHryethythamino)-exBluesxyethyymtisnid 2 syl | H-
C2_6al pangal;1-yldltepzan@al kyl ; hal oCh6al koxy; C3_6cycl oal kyl optionally

bst t C | -C1_ 20 6al kyl wherein
fﬁescl?ﬁ (glquspclﬁ%k ylfﬁ%{ |1)o‘tg %Ealyw@hgﬁgﬁlgggﬁ%‘tl#lg Mé% one or nore %/I mes Wllth
@Qﬁ UREF ﬁg %:? 6% {})I 7 C3_6cycl oal kyl optionally substituted
one Oer.‘(IIE{cfidl(ﬂESanthyB& methyCIHEeyatadal Wy N4Gnethgl-kyl wherein t he

C3 6cyghﬂad,ﬂ@y{eﬂ@%§,ﬂlﬁmm§2qulg@ﬁl@l l'y substl tuted one or nore tines with R6;
Rc wherein Itc is Ch6al kyl, Ch6al koxy, am no, or heterocyclyl

opt i on%II)ZI(Q/ -(duplonreras gazD phenypr m@thﬁIeévatrWOI#—yl)zéléenﬁt@y -frydr ogen;
CI 6al I@yﬂuommeﬂlybnﬁram@ne 2@xdigaingenyl ; C2_6al kynyl ; hydroxy-C _6al kyl ;

I I
S TR s b L Sy S0 primigne 2
substl c? one or nore tines wwth R6; C3 6cyc| oal kyl - Ci 6a| kyl wherein the
Cs_GCyNh@aﬂy&-Wz omeihgh 1(63-opthytnatany -siinsthiyLttbgyane-Hyl)re times with R6;
C3_ 6ctafiaablagthydplfimnihe- Medlemﬁlet he C3_6cycl oal kyl portion is optionally
substituted one or het er oci)/ I optionally

subst i Mgt édcwr%y1%§YSrmtw -tH- H—’!?az 'élt%I’Néy‘EI’t 6al kyl wherein the
het 2t odiiBvgromsBphppimidingddrdmainey substitut ed one or m)re times W|th R7

o bR By PR RecoE ) R R RSB A R

substl%utedmone or nore times with le; heteroaryl optionally substltuted
one or S-whioeo-N4rBs2- d\nﬂubrdemyl)lﬁi“ézer Gahrylhthsa 18glykadol-dhdperimidihe 2Rlediemast v
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621 k¥MMSni no, hal o- G _6al kyI - am no, - hal o- C1_6al kyl - am no,
halo QN2 Gal (Y byl dpr 8y tosly L5 mBYH-9MYpyridalaa kK yethdi-Hal kyl
cyano- gg(g(rgiﬁeﬁ Iloég @ﬁiﬂg mGﬁﬂfj,kyl Pam noa§3§6aleﬁ§% o) 6cyc| oal kyl

optlon 'y subs te one or more times wth R6, C3 60yc|oal kyl - G _6al kyl
wher ei h—mdﬁla’lle(%(éymIﬁdml fy4-(methgtaninors-{ts floprometisllIpyrisudisZ-ylamew) ok or nor e
tinmes wraiolﬂeyl)mper&hmdysd)pyd)panpl-onmaI | y substituted one or nore tines with

e | yl I e e het ion is optionally
st MR R e R R R SRt R RS i B Hlfine. 0 0Pl
hal o; Nya(ﬂ& clbpxlofpyﬁlﬁedﬂmlIH-@@MWS%I)NAI-nﬁﬂl_yﬁaL(Wrom&hyl)ﬁﬁhhfdmerz 4-
Ch6al kginifd _6al kyl ; hydroxy- Ch6al kyI C3 _6cycl oal kyl optionally

substituted one or 15 more times wit ; C3_6cycl oal kyl -G _6al kyl wherein
t he C3NBdywveapiepy!-peratingn H- §yr@mlrﬁbﬁaﬂ‘ﬂﬁym§ﬂw’§ér(freﬂtezﬂoeﬁt@yapyrmdewr? fres with
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Ch6g 2y | 5 YC(0) - Rd; 20each
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35 2-nmet hoxycycl opentyl; 3 -nmethoxycyclop entyl ; 1-nmethoxy-2-nethyl prop
an-2-yl; tetrahydro-2Hl, 1-dioxo-thiopyran-4-yl; 3 -fluoro-1-(oxetan-3
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11. 547 | L bydrogen; C _6al kyl ;
hal o hggﬁ%gﬁ‘g‘%%é‘gggﬁ%i‘?; féﬁ*ﬁ?ﬁﬁi‘? D P S Chearky 12.
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13. Thi4guethotM2-( binedny- Sdﬁnatﬂlsdamm01=lHZpymmi»rﬁleYthRmﬂ@r@metbylc)psannudmeh%;ﬂ-. 30
14. Théamamgpound of any of clainms 1-13, wherein R5 is Ché6al kyI 15.
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f or Pl 2HAAMWG 2012/ 062783PCT/ EP2011/ 069696 - 205-  and V\/nereln X le, R,
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by i ety
m di n eﬂé -M2-(H h—meﬂg)xypropan 2-yl)-3-methyl-1H-pyrazol-4-yl)-N4-methyl-5-

35 (trifluoromethyl)pyrimidine-2,4-diamine,
1-(3-tert-butyl-4-(4-(ethylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-1H-pyrazol-1-yl)-2-
methylpropan-2-ol,
N4-methyl-N2-(3-methyl-1-(1-(2,2,2-trifluoroethyl)azetidin-3-yl)-1H-pyrazol-4-yl)-5-
(trifluoromethyl)pyrimidine-2,4-diamine,

40 N2-(1-(1-methoxy-2-methylpropan-2-yl)-5-methyl-1H-pyrazol-4-yl)-N4-methyl-5-
(trifluoromethyl)pyrimidine-2,4-diamine,
(R)-N4-methyl-N2-(3-methyl-1-(1-(oxetan-3-yl)pyrrolidin-3-yl)-1H-pyrazol-4-yl)-5-
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N4- et hyl - N2- (1- net hyl- 1H pyrazol -4-y1)-5-(trifluoromet hyl)pyri m di ne-2, 4-d
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-y1) - 5(&%N21(11ﬁbmﬂmxmmopwﬁryﬂ einershyd- 1H-gyramelreyl)-N4-methyl-5-

N2- ( 1, @riflieretiathyl)py+ipydine8H-diampine, N4- met hyl - 5- (tri f 1 uor omet hyppyri ni di ne- 2,
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5 Ch 0N A REC P st ny A R Sy ame DRSS 2 YPR: 4- y1 oxy) py
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pyri mi Gpﬂléorgm yb)I YRiHd ine-2,4- diamine,
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am ne, N4-methyl-N2-(3-methyl-1- (pyr1d1n 2-ylmethyl)-1H-pyrazol-4-yl)-5-
205- Chitofloerémieetyhpyiimidifcl2 @2dimatnepxyet hyl ) - 3- met hy1- 1H- pyrazol - 4-y1) pyri nid
i n-2-

5- chl g&gr}i (trdsapemylagetidinoy idrmethyls Py azsl-dyDRN4-m9t Yy azol - 4- y1) pyri ni di n

- 2-ami gﬂuoromethyl)pyrlmldlne -2,4-diamine;

5- %0{.%&41 g 1h RS RY(drifhtbrOMERZ B yrindiin-2 41D RXMAK LA DEN- 2- ami ne,

2- Met hyl }(1 @h{ hygy m(4§(n£et1hyram ng?b 5-(tri fI%]uororrgt hf}lxl)&pyrl m di n- 2-yl am

ino)-l pyraiol 1-y1) propan-2-ol, 25 ' o

2- Met hiiH-ethy(-N2ret-Giyoprapy st formel-Ryetiry h Bl-5azhl-61y0)- pytrifwbintetiyl yysimiidioy~ 1H- py

razol -14- cyd@lmeopan 2-ol,

y |2) (3,' rﬁﬁ] gpo%%ylﬁ rﬁr h;X ]1H'L £¥ol%%5-N4 Xllghyi\lg (%u@omethgll%ylr}cnll Pnre(-)mst h
’ﬁ‘Sxyet hyl ) - 5 rret hyl- 1H pyrazol - 4-y1) - Nd- et hyl -5-(trifl uoroneth

y| )perm di(ne lsdif6H fAthyl-1H-pyrazol-4-yl)-N4-methyl-5-(trifluoromethyl)pyrimidine-

5- Chl 05 g- Ei\!i( dik l’S’%I(as{)ﬁyl 3 y?;% hy1- 1H- pg)/}r, aéol z)yl) rret h(oxyupyrl m }C,il)ll)’ly 2-am ne,

5- Chl or'o- N4 rret hyl - N2- 83 met hy1l- 1- (oxet an- 3- yl) 1H-pyrazol -4-yl ) pyri m di ne-

2, 4- di Nai(hdsec- butylsulfony 5-methyl-1H-pyrazol-4-yl)-N4-methyl-5-(trifluoromethyl)pyrimidine-

N2- ( 1-2dapamipy,l- 3- met hy1l- 1H pyrazol - 4-y1) - Nd- net hyl -5- (trifl uoronet hyl) pyri
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5 Chl orjou thy Bt hae s Dyitudidnk @Rt infldiv 10-y N st b 1M ipyerzdl-f~@ian ne,
5- Chl or&tﬁ ﬁ%iﬁggﬂ%pﬁl 3 - met hyy:i%%—ll- pyr azgl 4&?1) I\Eﬁbﬁzt hylpgyrl m di ne- 2, 4-
di anm ne

N4- metN%(lf(@ikugrcrrétmﬁrhylnmelt@nrﬂahwrmemﬂ bYlrramazel-¢y))-Wikmsthelzol - 4-y1) - 5-

(t r35f | (ioflooretiettly))pyrinidick-Ad-damingi ani ne, WO 2012/ 062783PCT/ EP2011/ 069696

- ot KGR Rt Bra NS iy met g2 s,
(trlflﬂl%’?lbt}?ethyl)pyrlmdl ne- 2, 4- di am ne, N2-(2-Et hyl - 2H pyrazol -3

- Y1) - SNEH b hl=IN-( 3l <1P01 E (ph din e y Betfy10li1 I-4-y1)-5-

5yFI) uotgﬂi}ggbjgg{@%kyﬂ}i%&p%f ;I;lﬁn%l—z%;tr aglofpgmzfl) }[’33)/r| m di ne- 2, 4-di am ne, 5
5- Fl uor o-

@ pyrazol -3 -yl)- r|md|ne24d|amne
N2-4®, §4fm¢’fbylﬂ§}%(52m dz r(psrldm 2 yl)ethyl) 1H-pyrazol-4-yl)-5-
- y1) - Sttfiflugooetypptimydinggdidindinee- 2, 4- di ani ne,

ND- ( 3 QRN o R 02 o e 2201 B M e 5 1 71 wor omethy ) pyr

m din

5- Chl o?tgﬂwrf’gleﬁvnb%fb?bd&eizf%@Hﬂ?i 1H pyrazol - 5-y1) - 4- net hoxypyri m di n- 2-am
ine, 10

N2- ( 3- Cycl opropyl-1- net hyl- 1H pyrazol - 5-y1) - Nd-net hyl -5- (tri fl uor omet hyl ) py
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- o~ l o~ o a T A1 oA\ A I T e Y T ~ e



(4-(4-(5-chl oro-4-net hoxypyri m di n-2-yl am no) - 5- net hyl - 1H pyrazol - 1-y1) pi pe
ridin-1-yl)(1- nethyl cycl opropyl) net hanone,

4- (4- (5- oWbaorz/eé2s8t hoxypyri m di n- 2- yhﬁglno) 3- net hy1- lidcpyracalosdboy 1) benzo
nitrile,

5-chl or o- 4- met hoxy- &3 met hy1l- 1- (3- net hyl pyri di n-4-y1)- 1FprrazoI 4-yl) pyr
i mi di nN2=(Arsapeopyl- l methyl-1H- pyrazol 4-y1)-N4-methyl-5-(trifluoromethyl)pyrimidine-2,4-

105- chdilammel,\l-(l (cycl opropyl sul fonyl) -5-nmet hyl- 1H pyrazol - 4-y1) - 4- met hoxypy

rimdi

5- ch og%%@”ﬁb?ﬂtyl s BB PRl D ey Lo By ans i By B st hoxy pyr
m di n-

2- (& (N29bl@eiebdkymetnheddy PYH-piiadbns-2H WA ers) -5 St dryhethbh pyriraze-14y 1) - 2-
met hyl grepanenitrile, 2-(4- E)S chl or o- 4- met hoxypyri m di n-2-yl anmi no) - 3

- met hyl -lH-ngazoI 1-y1)-2- 15net hyl propanenitrile,

5- chl oNé methyIHb§3-Rpetis et eryahydro R my eany iy b= b yprelt-ulyt) - 14 pyr azol - 4-y1 )
pyri mi ditflu@omgiiypeyrimidine-2,4-diamine,

(5-Cnl Qi %43&%??%%&%@& 1y o2 il HRHIBAGIMLL K. - pheny) - 3- met hy 1-

ZO(QyCﬁP@?%mﬂle )RES’S%K}“GB(}?F (Hinﬁl-nf- y1l)-(3-nethyl -1l -phenyl-1H pyrazol -4-yl)-a
m ne, N2-(1,5-dimethyl-1H-pyrazol-4-yl)-N4-((tetrahydro-2H-pyran-4-yl) methyl)-5-
g 4- R/Et @ﬁﬂuoranfeﬂiyi)byh@mm byl digpiten di n-2-y1)-(3-nethyl -1-phenyl-1H pyrazol -
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2-(4-(4-(cyclopropylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-3-methyl-1H-pyrazol-1-
yl)-2-methylpropanenitrile,

N, 2-dimethyl-2-(3-methyl-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-1H-
pyrazol-1-yl)propanamide,
1-(5-chloro-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-1H-pyrazol-1-
yl)cyclopropanecarbonitrile,
2-[4-(5-Chloro-4-methoxy-pyrimidin-2-ylamino)-5-methyl-pyrazol-1-yl]-2-methyl-propionic
acid methyl ester,
2-[4-(5-Chloro-4-methoxy-pyrimidin-2-ylamino)-3-methyl-pyrazol-1-yl]-2-methyl-propionic
acid methyl ester,
(S)-N,N-Dimethyl-2-[3-methyl-4-(4-methylamino-5-trifluoromethyl-pyrimidin-2-ylamino)-
pyrazol-1-yl]-propionamide,
R)-2-[3-Methyl-4-(4-methylamino-5-trifluoromethyl-pyrimidin-2-ylamino)-pyrazol-1-yl]-
propionitrile,
2-[4-(5-Chloro-4-methoxy-pyrimidin-2-ylamino)-3-cyclopropyl-pyrazol-1-yl]-2-methyl-
propionitrile,
(R)-2-[5-Methyl-4-(4-methylamino-5-trifluoromethyl-pyrimidin-2-ylamino)-pyrazol-1-yl]-
propionitrile,
N-Ethyl-2-[3-methyl-4-(4-methylamino-5-trifluoromethyl-pyrimidin-2-ylamino)-pyrazol-1-yl]-
isobutyramide,
N-Ethyl-2-[5-methyl-4-(4-methylamino-5-trifluoromethyl-pyrimidin-2-ylamino)-pyrazol-1-yl]-
isobutyramide,
1-[5-Methyl-4-(4-methylamino-5-trifluoromethyl-pyrimidin-2-ylamino)-pyrazol-1-yl]-
cyclobutanecarboxylic acid ethylamide,
2-[5-Methyl-4-(4-methylamino-5-trifluoromethyl-pyrimidin-2-ylamino)-pyrazol-1-yl]-N-(2,2,2-
trifluoro-ethyl)-isobutyramide,
N-Isopropyl-2-[3-methyl-4-(4-methylamino-5-trifluoromethyl-pyrimidin-2-ylamino)-pyrazol-1-
yl]-isobutyramide,

N-Methyl-2-[ 5-methyl-4-(4-methylamino-5-trifluoromethyl-pyrimidin-2-ylamino)-pyrazol-1-
yl]-isobutyramide,
1-[5-Methyl-4-(4-methylamino-5-trifluoromethyl-pyrimidin-2-ylamino)-pyrazol-1-yl]-
cyclobutanecarbonitrile,

N-tert-Butyl-2-[ 5-methyl-4-(4-methylamino-5-trifluoromethyl-pyrimidin-2-ylamino)-pyrazol-1-
yl]-isobutyramide,
2-[4-(4-Ethylamino-5-trifluoromethyl-pyrimidin-2-ylamino)-5-methyl-pyrazol-1-yl]-N-methyl-
isobutyramide,
2-[4-(4-Cyclopropylamino-5-trifluoromethyl-pyrimidin-2-ylamino)-3-methyl-pyrazol-1-yl]-N-
methyl-isobutyramide,
2-[4-(4-Cyclopropylamino-5-trifluoromethyl-pyrimidin-2-ylamino)-5-methyl-pyrazol-1-yl]-N-
methyl-isobutyramide,
2-[4-(4-Ethylamino-5-trifluoromethyl-pyrimidin-2-ylamino)-3-methyl-pyrazol-1-yl]-2-methyl-
propionitrile,
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2-(3-chloro-4-(4-(methylamino)-5-(trifluoromethyl)pyrimidin-2-ylamino)-1H-pyrazol-1-yl)-2-
methylpropanenitrile, and

2-[4-(4-Ethylamino-5-trifluoromethyl-pyrimidin-2-ylamino)-3-methyl-pyrazol-1-yl]-N-methyl-
isobutyramide,

or a pharmaceutically acceptable salt thereof.

21.  The compound of any of claims 1-20 for use as medicament.

22. The compound of any of claims 1-20 for use in the therapeutic and/or prophylactic

treatment of Parkinson’s disease.

23.  The use of a compound of any of claims 1-20 for the preparation of medicaments for the

therapeutic and/or prophylactic treatment of Parkinson’s disease.

24. A composition comprising:
(a) a pharmaceutically acceptable carrier; and

(b) a compound of any of claims 1-20.

25. A method for treating Parkinson's disease, said method comprising administering to a

subject in need thereof an effective amount of a compound of any of claims 1-20.

26. The invention as herein before described.
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