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- HETEROARYLAM DE DERI VATI VES AND THEI R USE AS PDE10A | NHI Bl TORS The

i nventi orwoonionesined wi th novel im dazopyrim di ne der iPeatiPe@s/osf385 or mul a
(1) () 5 wherein Rlis phenyl or thienyl, wherein said phenyl and said
thienyl are optionally substituted by 1 to 3 substituents independently

sel ected fromthe group consisting of hydroxyl, halogen, |ower alkyl, |ower
al koxy, |ower hal oal kyl, | ower hal oal koxy, |ower al koxy | ower al kyl, -
100C(0) -l ower al kyl, -OCH2C(0) -1 ower al koxy and phenyl; R2is 5- or

6- menber ed nonocyclic heteroaryl having 1 to 3 heteroatons independently
sel ect sd(1vr oandiyand oAy - wyer eirrEscARY Linetrer oewwhrivesoptn aratd wessubsstbtinaed by
1 to 3muieiTéd -C-N \ 3' substituents independently selected fromthe group
consi sting of R, hal ogen, 15hydroxyl, nitro, |lower alkyl, |ower alkenyl,

| ower al koxy, |ower al koxy-C(0)-, |ower

The invention is concerned with novel imidazopyrimidine derivatives of formula ()

R M
5 wherein

R is phenyl or thienyl, wherein said phenyl and said thienyl are optionally substituted by 1
to 3 substituents independently selected from the group consisting of hydroxyl, halogen,
lower alkyl, lower alkoxy, lower haloalkyl, lower haloalkoxy, lower alkoxy lower alkyl, -

10 OC(O)-lower alkyl, -OCH2C(O)-lower alkoxy and phenyl;

R’ is 5- or 6-membered monocyclic heteroaryl having 1 to 3 heteroatoms independently

selected from N and O, wherein said heteroaryl is optionally substituted by 1 to 3
3

O R
¢
NI
substituents independently selected from the group consisting of R , halogen,
15 hydroxyl, nitro, lower alkyl, lower alkenyl, lower alkoxy, lower alkoxy-C(O)-, lower

hydroxyalkyl, lower haloalkyl, lower alkoxy lower alkyl, lower alkyl-C(O)-, cycloalkyl,
heterocyclyl, aryl, heteroaryl and amino optionally substituted by heteroaryl, wherein two
substituents of R?, together with said heteroaryl to which they are attached, may form a 9-
or 10-membered bicyclic ring;
20
R’ and R are independently hydrogen, lower alkyl, lower hydroxyalkyl, lower cyanoalkyl,
lower haloalkyl, lower alkoxy lower alkyl, cycloalkyl, cyanocycloalkyl, heterocyclyl or

aryl, wherein said lower alkyl is optionally substituted by lower haloalkoxy, cycloalkyl,



hydr oxyal kyl , | ower hal oal kyl, | ower al koxy |ower alkyl, |ower alkyl-C(0)-
cycl oal kyl, heterocyclyl, aryl, heteroaryl and am no optionally substituted
by het er csioygbi/mhmrei n two substituents of R2, together PartEr2&iaioss3ss
heteroaryl to which they are attached, may forma 9- or 10-nenbered
bicyclic ring; 20 R3 and R3' are independently hydrogen, |ower alkyl, |ower
hydroxyal kyl, | ower cyanoal kyl, |ower Rhal oal kyl, |ower al koxy |ower alKkyl,
cycl oal kyl, cyanocycl oal kyl, heterocyclyl or aryl, wherein said | ower alkyl

R L L IR

het er oaryl i gnd)qp’en@nﬁj' bofecsadofton thatgerdlpbynstlstmg oBh&l@nglititru,&lya@ ilavcbepkm;lent I y

selected fro Consi,s sting, of . h nitro ano

ouer - hal oar 91 1 LRI AR GBI R Sy WEoafbey e 41
IS optlonalIwmsubﬁkdbybedrhmwjmmer al kyl, or 5 R3 and R3', together with
the nitrogen atomto which they are attached, forma heterocyclyl, 2,5-
dihydéo 1Hpyrrole, 2-methyl-2,4,5,6-tetrahydropyrrolo[3,4-c]pyrazole or

2- oxa- 6- RAZASPT &@eawakhﬁﬂkalma)gemla@hﬂb RvhSchi tBey ¢ BERBHME kot o IRt@RytQDall y
substituted by 1 to 3 hal ogen, drox%& oxo, | ower aIk | or heteroaryl; 10

R8i s hydr ogenfinydsd H-parmeip - -y e & @hﬁkqﬁﬁﬁéﬂ3éﬁkﬁ%?okéﬂéﬁxéﬁkyl or
phar maceuti c asizh%u@fécﬂﬁéﬁfi?lle ewl%i‘élﬁ Saill H@cét%@%clyjﬁf wtfohﬁfy’ suBﬁ@utb(PU}e Ntgpn is

concerned with a process for the manufacture of thée above conpounds,
pharnaceutlcdmkmﬁeﬁaﬂﬁvvbﬂ§)«hw&hkﬁbnﬂﬁmﬁmgﬂch conpounds as well as the use
of thgse compounds for the production of pharmaceutical preparations.
Schlzophrenla is a progressive and devastating neurol ogi cal di sease

char act eR{ zeds bydragenepwsoaky, st tlkeey @ yomptreiexs et asyldel usi ons,

hal | uci nati ons, thought disorders and psychosis and persistent negative
synptons such as flattened affect, inpaired attention and soci al

wi t hdr awad phaandet@glty ddcvgatlerpats tieesefs (Lewi s DA and Li eberman JA, Neuron”
28: 325- 33, 2000). For decades research has focused on the "dopam nergic
hyperactivity" hypothesis which has led to therapeutic interventions

i nvolsi ng blm&had@leeﬁvehm @meﬂne@wh@ pBycsisan thy anaenhiekdf gk aBdveand Aubrey
KR, EXp. Cpln Ther . %Sets 507-518, 2001; Nakazato A and Ckuyama
S, et al compoypds, phirmacey Prepaﬁ%%whl%ewm speh epnpospdios weltis he use of

phar macojagi &@ho ﬁ’ﬂh@rf&acﬁ@ ro@%bﬂ'@%plﬁﬁﬁide@t‘i@ fn@%rﬂ%b.t' ve synptoms in
schi zophreni c patients, poorly addresses negative and cognitive synptons

which are the best predlctors of functional outconme (Sharma T., Br.1
Psychi atry, Schébphtpiib .is 28proghdsibel and Wstatihg) reddidgican ,dlseuércﬂ]latacterlzed by
ant| %%ycgp%old?c Iggsﬁ%te rg?r?l%)toms such as delusions, hallucinations, thought disorders and psychosis
and persistent negative symptoms such as flattened affect, impaired attention and social
withdrawal, and cognitive impairments (Lewis DA and Lieberman JA, Neuron, , 28:325-33,
2000). For decades research has focused on the "dopaminergic hyperactivity” hypothesis which
has led to therapeutic interventions involving blockade of the dopaminergic system (Vandenberg
25 RJ and Aubrey KR., Exp. Opin. Ther. Targets, 5(4): 507-518, 2001; Nakazato A and Okuyama S,
et al., Exp. Opin. Ther. Patents, 10(1): 75-98, 2000). This pharmacological approach, besides
ameliorating positive symptoms in schizophrenic patients, poorly addresses negative and
cognitive symptoms which are the best predictors of functional outcome (Sharma T., Br.J.
Psychiatry, 174(suppl. 28): 44-51, 1999). In addition, current antipsychotic treatment is

30 associated with adverse effects like weight gain, extrapyramidal symptoms or effects on glucose

and lipid metabolism, related to their unspecific pharmacology.

In conclusion there is still a need for developing new antipsychotics with improved

efficacy and safety profile. A complementary model of schizophrenia was proposed in the mid-



30 associated with adverse effects |ike weight gain, extrapyram dal
synptons or effects on glucose and |ipid netabolism related to their
unspeci f iwopharireal ogy. WO 2011/ 117264PCT/ EP2011/ 054386TAP201106085 based
upon the psychotom netic action caused by the bl ockade of the glutamte
system by conpounds |i ke phencyclidine (PCP) and rel ated agents (ketam ne)
whi ch are nonconpetitive NVDA receptor_jsantagonists. Interestingly, in

heal t hy vol unteers PCP-induced psychotom rreti c action incorporates positive
and negafdqe S t

resenbl i %%6\658% Z0 ﬁérglﬁlapgy%@ﬁ Oi%lt%?técﬁ%g%f glylslg ]gly&%fjé 8{:]%160%“! ErBéiLQ ?%I%{r Y,
45: 668- by Tompe@Bls. like pherCydidire nB(éH’)eand delstedyagems Gdanos) nwhlnbmjphmphat e

cAMP) and c nosi ne. nmono GWP ub| 0 s.econ
ovongar it RBRORRENS: TRRGRIRS PHRISHESEME pifidy st ST pSRage
vari ety ps‘yclaxbmmblmham iSdogvadtss posim}euahmgegmeues @pmpﬂoﬁm ztst erl,asl doghitivand
hor nones ANVP cCGW re at e riety of. in r esses
parti %S%V‘CF‘?P Cosdy 6?5%311% ﬁllz?ﬁ?erﬂae%\mﬂgntg i)[s“(lg aic?f) d%?ﬂ”é“”@’Al\/P—

and cGVPz;;in@gr@;dgnl@gg) nases whi ch then phosphoryl ate pr ot eins involved in
the regul ation of synaptic transm ssion, neuronal differentiation and

survival. 15 A cruci al nmechani sm for controlling intracellular cyclic
nucl eoti de |eygk Sn&'ﬂe‘étﬁi&%ﬁ‘&fér Sdch¥Ghd CmJHéﬁh gﬁdtge(cﬁlvﬁi?a&ﬂdngyéh% Yhfhosine
hydrol ysis of” the 3',5' -phosphodi ester b y phosphodi est er ases.

Phosphodmem@pmt@ (CQI)E%)) agr ebiguifoafi ﬂeyotdf rrwssa@geys asyppesse doe nmadingisg ethe oded

by 21 ,di e
vaei a5t s B BERHLIRACS of B RATRRR oxhleb My aRh- 92 IRy SRS M AIRER, iR he
S.L., Pr hﬂgmohlwz E&ME ahdiciMRR segulels] a vaBictl of 1t@@elJul§rockses parsgdmly inngpro8s H.
Beavo m 0 1 et al .

3 W, e <SRGk s 5im Bl S afiosatip S T RER St ik R
subst rat phcsﬂﬁﬁylﬁﬂecprd‘t@ns tiheolegdclin c teuctg@bitiodesf dyngitic 2ansmistiani aeorodal

regul atlgl? and their sensitivity to inhibitors. Mreover, they are

di f f er enfif5icp{atiog g fUEak n t he” or gani sm anmong the cells of an organ and
even i thin the cells. These differences lead to a differenti at ed

i nvol venent of the PDE fam |ies in the various physiol ogical functiaqns.
30PDELO0A i s ‘& gt I%ﬁfb%rtl%tf@ WBE’OBIH&dﬂé@elﬁg}ara%ﬁﬁ@}l@eﬁ@ﬁée% ?@p@?’fegﬁel n
1999 by thuigensapakat gishasgarehyvar Qg&%b(;FSUdesfﬂh&es K ph&phédiester EWond B ochem
(1999) 266(3):1118- 112% Soder li ng , et al., ProcNatl Acad Sci USA
(1999) 951(0@@)0611#@@@5%0?@05&@@9%@@@% KPDEg} agg| a famdneof(wloly) exprepser)) enayges 17) .

PDE10A of -t.h
2011/ 11|7 6%%(#?%P%8€®r8 génem3ﬁ1§n with! gacH‘Uéehé Qﬁ&)%ufgaggvbrﬁl sMQe variants

20 (Beavo, J., Physiol. Rev. 1995, 75, 725-748; Conti, M., Jin, S.L., Prog. Nucleic Acid Res. Mol.
Biol. 1999, 63, 1-38; Soderling, S.H., Beavo, J.A., Curr. Opin. Cell Biol. 2000,12, 174179,

Manallack, D.T. et al. J. Med.Chem. 2005, 48 (10), 3449-3462).

The PDE families differ in their substrate specificy for the cyclic nucleotides, their

25 mechanism of regulation and their sensitivity to inhibitors. Moreover, they are differentially
localized in the organism, among the cells of an organ and even within the cells. These
differences lead to a differentiated involvement of the PDE families in the various physiological

functions.

30 PDE10A is a dual substrate PDE encoded by a single gene as reported in 1999 by three
separate research groups (Fujishige K., et al, Eur .J Biochem (1999) 266(3):1118-1127,
Soderling S.H., et al., ProcNatl Acad Sci USA (1999) 96(12):7071-7076, Loughney K., et al.,
Gene (1999) 234(1):109-117). PDE10A is unique from other members of the multigene family



-4- with respect to am no acid sequence (779 aa), tissue-specific pattern
of expression, affinity for cAMP and cGW and the effect on PDE activity by
speci fi c woaogenezwal inhibitors. PDELOA has one of the moStEPR@INF438% ed
distribution of any PDE famly being primarily 5 expressed in the brain
particularly in the nucl eus accunbens and the caudate putanen. Additionally
t hal amus, ol factory bul b, hippocanpus and frontal cortex show noderate

| evel s of PDELOA expression. Al these brain areas have been suggested to
be invol i hysi ol of. i i NOSIcS.. :
suggest i i 2Bt A oA OB BBy RSB R PO RN ROR Uty o
Qut si de tAdPcedatGHP and tikotfEcisysi@iim®DES OAsacHrSI0d gpteraxpile®si.on is 10 al so
observed in peripheral tissues like thyroid gland, pituitary gland, insulin
secreting pancreatic cells and testes (Fujishige, K et al., J. Biol. Chem
1999, 274, 1HIBBAlLB&AMe dBwkeimost restfi2@0 2)istiltidd) @5 Akl PHESTamilrbetngeprondrgty hand

expression of PDE10A protein S been observed only i nteri.c ganglia, in
testis and & F‘Hﬁ%lbpaéfbé’raﬁictl@g klf“aﬁ‘eTmM?e“étacéiW?enP ‘Fﬁgs ‘180 P QM BRHem
2006, 54AddiionaligORldrddk3difacldry bulb, hipddadpsd ardofrdHlRekE HEWMERGatPIQtIR are
expressed only in the GABA (0 -am nobutyric acid)-containing nmedium spiny
proj ect i BHEh%%r%ﬁgesmi Y theseafraithiargag hayg Besp gRieSTstid thédet delverbrin tBe

di seas espé%ﬁod%pﬁolsgaf %hi%?ﬁr%fﬁh‘ 908 8§ B¢, FUbISIMOE cerlfral 8lc BF PDEFYA -in Jhis

Bi ochem 1999, 266, 1118-1127; Seeger, T.F. et al., Brain Res. 2003, 985,
113- 126) devsiatingt mergalalinaye dPuisisls ihic wntead nerousotystcrrRDE WA tsanserant sapressigpus site
and fiyrs I i I 4 Eat { : i | Lt of
The rorma Sl bR AR ER ik ERREb LA okt PP SR R
subcort i cdl andicdses (Flhabige,r€.exyrbt & BibldEspn 9 VL il B4A38—1 4486t Swiket,H-. (2005)
dopam neg@H i in 0o plan _and execut vant .nptqr _and caogniti.ve
par tor ne hr B D 000 1R RS MRl Ca 961 bPEPELEY BRlsil Blsiea P PReSTRPIY A
Curr. Bi alteric@d@lia, Iif tesRS 0@ EGdidyra20POhm (Cdskran T.Fapavieri tlsrodenelabvinesl. y
specific @SE zﬁA }g?@%%@% and PDE10OA- knockout m ce have been used to

expl ore ¢ % Q& %/ "this enzynme and the possible therapeutic utility
of PDOB10A inhibition. Inhibition of this enzynme pharmacol ogically or

t hrough gene djsruption causes a reduction in activity and a reduce

d.
response t o B HBHBIR ISR FrEOCInF BiPESse AsE BoC Educegmieguiyric.
condi ti opgd. RUALHRN GRANES Bﬁiﬂ??prpﬁct%hﬁé‘dr%r ﬂlakﬁlgsﬁoaﬂls ailifldg sl RAIGET ve
of clinical antipsychotic activity (Siuciak, J.A; et al., '

Neur ophafertieent ofisopesof the cgmipl ngesszggem Shushigk, Kct Al ; et Jafiochem. 1999,
Neur ophas G 9| 8172908, §lr (24, B74-B85) 0L 1A LR64RCH ERRO1 11054385
- 5- Ié??add%)t ?Qghg% EriOA'i(en 1i’bi %Z?iojﬁeg'beog?‘ség?hep%ot%ht]l%asl T o ﬁpr o%éel ?he
negat20v enanehs oy privepa ymmit sitsaralsirociitatiedinfoomstidn inophtienirathe badbgaglia
papaver | crtllrecuﬂ.aa/fethbef\r?% 3 vai)réir?.. ?‘ltlet Ea{]suﬁtaen }iat] %redg fsler(i: Isto%' ih erctoheected supcortical
extra- di Wensi onal Shitt I earni ng I naueed i n T at’s y su SCRTONT At ent
W t h PCPpuck tlauniimedratp ariddpigad odrtiddVibdur edte plopamihypef ummatindte fliRodef ewccutd, S.
et al., Eur. J. NeurTﬁSCi ence 5 .2005, ﬁ : 1070-1076), I n additi onti ntreased
soci al i FESPECIOBN 1 BRETORDHEISC MBI SHPRIESSiTgy W BELH ShoBFIgEHt (REERES H
J. Neur o@hei®icl2Q08, C:d0Bio SEMISEH RS09-R51D(B®Wases that can be treated with
PDE10A i nhibitors include, but are not limted to, diseases thought to be
medi &ed in part by dysfunction of the basal ganglia, of other parts of the
10 central nepYRYSe SY $H8MANshefficotihero PREINAr exdar eSBI 010 khd kSMCHice | Hve
particul ar, diseases can be treated, where inhibition of PDE1OA can have
t her apeubdcs wed detegplore the THhasielogy 9d4biaenpyiet gadk thappessizicethgtgpeyticnitilisy of o,
certain ps¥edotihinifdS LSS HHR L 7 HRAESRL By PRSIt 6 - o REAREIYiE
and/ or cogmﬁ??ve slyrrptoms agsocpg@éﬁ;ﬁfﬁ scﬁcﬁz%lg% eni a, R PHon
causes a reduction in activity and a reduced response to psychomotor stimulants. Inhibition also

30 reduces the conditioned avoidance response, a behavioural response that is predictive of clinical
antipsychotic activity (Siuciak, J.A.; et al., Neuropharmacology 2006, 51 (2), 386-396; Siuciak,
J.A.; et al., Neuropharmacology 2006, 51 (2), 374-385).



15 del usi onal disorder or substance-induced psychotic disorder, anxiety

di sorders such as pani c di sorder, obsessive-conpul sive disorder, acute
stress diwondariiaedsgeneral i zed anxi ety di sorder, obsessiPCE/RPNPOESEY e

di sorders, drug addictions, novenent disorders such as Parkinson's disease
or restless | eg syndrome, cognition deficiency disorders such as

Al zheimer's disease or nulti-infarct dgnmentia, nood disorders such as
depression or bipolar disorders, or 20 neuropsychiatric conditions such as
psychosi s, t o v o ﬁg%&Q e

attenti onal f@gﬁ gggﬂﬁBAJhQEEXR%&ﬁgH%dgﬁa¥&f%1h§§%§gnt |n3§%?@6%%g?gea SO
sui t abl esyingrtorhhessbeietad nenthisfphainabédtdesd pachveetcabad ldics chaer so stota@sthe
obesity e atln ste ors
i ont - SeBER e POl kR PR P8 s A yer e aBEh B Bk

rai sing m%nalrldrad@vﬁ’oﬂay/ﬂ)}s raaglor hypusinctiing®Rod¢fas 3,85 st ﬂl‘,lTElur |Jnf\7bzammmaé y

proper.ti ratj.ve dlsor ers treatable OA inhibitors

i ncl ude, §@§t ’aﬁ8991§‘?7%3?w4‘;é&1’% GreHS AP‘EﬂeleﬁE?F“%“ t %@%Q%A‘ZD‘E?&W{WE@EC&P%@
di sease, bRabkidmxdNSmodilseaerochb 12008,6 054615385, stroke or 30 spinal cord
injury. WD 2011/117264PCT/ EP2011/ 054385 - 6- The growt h of cancer

cells is inhibited by cAMP and cGW. Thus by raising cAMP and cGW, PDEL1OA

i nhibitors C@@ea@éssalab%ad%@dreh@a VtzﬂﬁPUE@@AmﬁﬁBlt@fE ifiihdeeventiresAtl EhaiddmRy, s and
hemat ol ogi cal mali gnanci es such as renal cell carci nona or breast cancer.

5Unl ess oéistiersviheshi iediconrdaaicd intrertfbyl dysfwhetpné therliasdl @angliar of afear ppigy efithe o
|11 usfyrate r@lnlger%%fs' ?&er}l Rfd B?%EPQDE“Q? %Qﬁ%@&ngftlsﬁdéﬁ Pﬁgdahﬁcﬂﬁartcﬁﬁeg&s Légx‘?ﬂet 0

descri be t e 1 nvent her e be note as used in the
speC|f|camn@hwaﬂdnﬂﬂ@mapyﬁﬂﬁﬂ@AGMamWEﬂhthNScn@@*ar forms "a", "an", and
"the" include plural referents unless the context clearly dictates

ot herwi se. 10 When indicating the nunber of subsituents, the term
"one or noreﬂmmemHSm&sdﬁMmmﬁl@wbséhbuemﬁmﬂomthenhhgh@ﬁbﬁpaﬁﬁh&kesnunber of
substitution, e. | acenent of one h dr oge to replacenent of al

hydr ogent BYPEHE: PENIBHT SoEF TG AT SORPNE! FIGHRTOAPREReN Il ~HOGRIETs Used
to ME3dn gel@ishdp dﬁ;@ﬂa&l 6t kulgtadlc-DdEcl Q)sﬁ&h 80 disORIcE HRREI His6idbrs Ysull aOPenit O
four carbon atom The term | ogen” refers to fluorine,. chlorine,
br omi ne &#RFd ?foﬁb%éﬁlku§ﬁféfdlﬁqr%r1 3eufq %}%ﬁss Hisordgthpropsngrglizgdangsiebhdliserders o

obsessive/compulsive disorders, drug addictions, movement disorders such as Parkinson’s
disease or restless leg syndrome, cognition deficiency disorders such as Alzheimer’s disease or
multi-infarct dementia, mood disorders such as depression or bipolar disorders, or
20 neuropsychiatric conditions such as psychosis, attention-deficit/hyperactivity disorder (ADHD)

or related attentional disorders.

The compounds of the present invention are also suitable for the treatment of diabetes and
related disorders such as obesity by regulating the cAMP signaling system.
25
PDE10A inhibitors might also be useful in preventing neurons from undergoing apoptosis
by raising cAMP and c¢cGMP levels and, thus, might possess anti-inflammatory properties.
Neurodegenerative disorders treatable with PDE10A inhibitors include, but are not limited to, as
Alzheimer’s disease, Huntington’s disease, Parkinson’s disease, multiple sclerosis, stroke or

30 spinal cord injury.



The term "al kyl", alone or in conbination with other groups, refers to a
branched or straight-chain nonoval ent saturated aliphatic hydrocarbon

radi cal oVoanm/timetwenty carbon atons, nore specifical | PCOEP2410/05438% een
carbon atons, yet nore specifically one to ten carbon atons. 25The term

"l ower alkyl", alone or in conbination with other groups, refers to a
branched or straight-chain nonoval ent g kyl radical of one to seven carbon
atons, nore specifically one to four carbon atons. This termis further

exenpllfled I 0 , 0

n- butyl, s- bﬁ%leﬁ facq{l(%? 66}? ﬁr([aﬂ?[fﬂi}%éé)y ‘%&Wéﬂ% gtrﬂglnﬁ) EY‘L br?, 'I%%leg nlé gcr1 in
conblnatﬂ@MPwWDEIQAhembgmswmsamodkemsdﬁmfamghﬁamghmfdﬁénﬂu@pmbMHmuhedd
hydrocargon [esi ﬂs sonpri sing an o g g and u to 20, preferably up
Lo 16 caPBuicaRsIm ke Mg afee |C?<1‘81r’%y1’“'“r FOTSUER 8 strai ght - chai n” or
branched hydrocarbon WD 2011/117264PCT/ EP2011/ 054385 -7- residue
conpri_sing an _ol efinic bo d and up.to. 7, referabl 4 carb at ons,
such as e.g. BURSAIETEse B ﬁ?tﬁﬁéh%/*%”owmg defn N at“‘e%‘# r@?& FIB‘QW&F‘“ %‘T’inﬁne or
in conbi patic@min@Whidscop&thOVRBRSterhElsel fo dBcribeMRNAVakieRAherdincar bocyclic
radical of 3 to 10 carbon atons, nore specifically 3 to 6 carbon atons,
such as cycl opropyl, cyclobutyl, cyclopentyl or cycl ohexyl. The term
"cyanocycl oaljydst He%%?eﬁ%hatt Qs %é(&il1Qﬁlei%¥$01m{1§1baﬂd5th@%en&ﬁ thd, iR Sngular
substituted with cyano. Exanpl es of cyanoal kyl is e.g. 1-cyanocycl opropyl .
The t er nformg\eer "anAlapdl'thy includd Wwel rerénts wdesb Fheapntext G?Watlh distatesrothyronps,
referg to | ower alkyl groups which are nono- or nultiply substituted with
hal ogen, particularly fluoro. Exanples of |ower hal oal kyl groups are e.g.

- CFH2, - CF2H, Wh@F@dicmahanmH&fB( QHyuRAts, t(let%ﬁ)ﬂﬁhé-oralme GR&ids Gpir-one The
t F(r)vn\)er a;k% t){tucnt ?o {ﬁe %glhgst %Qs%lb%rlg) %?)r%_ t SubStltl\,ﬁl?)H Oc[ ﬁe Illgcenrl%nl} F())gone ey%rorget-lr Fﬁt E ﬁ;m

group R fe@}acemﬁebﬂalhhﬁrogeﬁsl@dubmmena;l kyl. 20The term "l ower al koxy | ower
al kyl"™ refers to |l ower al kyl groups which are nono- or multiply substituted
with | ower al koxy. Exanples of |ower al koxy |ower alkyl groups are e.g. -

CH2- 05CH3, - Ohi2hiChicfic&iidn tharm ElbRefiChi2d @igheanldgrolif EdhsistioneTonB Yslseoxy al kyl

refers to a |l ower al kyl group as defined above, which is
more specifically of one to four carbon atom(s).

The term “halogen” refers to fluorine, chlorine, bromine and iodine, more speficially
fluorine, chlorine and bromine.
20
The term “alkyl”, alone or in combination with other groups, refers to a branched or
straight-chain monovalent saturated aliphatic hydrocarbon radical of one to twenty carbon atoms,

more specifically one to sixteen carbon atoms, yet more specifically one to ten carbon atoms.

25 The term “lower alkyl”, alone or in combination with other groups, refers to a branched
or straight-chain monovalent alkyl radical of one to seven carbon atoms, more specifically one to
four carbon atoms. This term is further exemplified by such radicals as methyl, ethyl, n-propyl,

isopropyl, n-butyl, s-butyl, t-butyl and the like.

30 The term "alkenyl", alone or in combination with other groups, refers to a straight-chain
or branched hydrocarbon residue comprising an olefinic bond and up to 20, preferably up to 16

carbon atoms. The term "lower alkenyl" refers to a straight-chain or branched hydrocarbon



25 substituted by 1 to 3 hydroxy groups. Exanples of |ower hydroxyal kyl
groups are e.g. hydroxynethyl, 2-hydroxy-ethyl, hydroxy propyl,

3- hydr oxywpnronyii7262- hydr oxy- propyl, 3-hydroxy-prop2-yl, PCT/EP2011/054385

2, 3-di hydroxy-propyl and 1, 3-di hydroxy-prop-2-yl. The term"| ower

hal oal koxy" refers to a group of the fornula | ower hal oal kyl-0-. 30

The term "l ower cyanoal kyl" refers to g_lower alkyl group as defined above,
which is substituted by 1 to 3 cyano groups. Exanples of |ower cyanoal kyl

groups are C

2011/ 11 795 B BRATBL Y ls P0G 8 Ehitlhyery Wb 4 corton stomy, puch e
nonoval eetheryt opptopatylhas a nitrogen atomw th two hydrogen atons
(represented by -NH2). 5The term "oxo" when referring to substituents on
het erocycl yl neans that an oxygen atomis attached to the heterocyclyl

ri ng. Ther ebyThettéren “couioiikyityala@ictol ér conthlagice withotHay gib ogre refdt @Bsmetvvalea@ar bon
atom _or it si.mpl y_be attached to sulfur, sa that the sulfur exists in
oxi di fedcarf‘&‘?‘%}lci r?‘%‘gﬁﬁgéﬁ‘? chaélﬁ’él s %Br%%ﬁﬂé?ély%fé%ﬁérb%Pﬁ?fmhsé‘flé%cyc| yl"
refers tegycpfapyn ¢ ichitylsaklobaitfithr4ycldiRxH member ed nonocyclic ring
containing one, two or three ring ﬁeteroatons i ndependently sel ected from
N, O and S, the renmaining ring atons bei ng carbon atons, wherein the point
of att achmentTiealnPeyidyc QUG tREE toySBERPNY AL IR 8 AEkiEKQuBLAMRd
Exanpl es of heterocycClyl "are ‘e.g. norpholinyl, tetrahydropyranyl and
piperidiWVhPWﬁ@-Exwﬂpbsvﬁewm@ﬂhﬂﬂﬁﬁgiPCW@@%@%PK@Y% nonoval ent aromatic

hydr ggar bon ring. The aryl group nore specifically includes 6 to 10 carbon
atons. Exanples of aryl groups are e.g. phenyl and naphthyl. The term

"het eroaryl " Theftens“lowerdrloakglatlpee G-in crmi@naremyethadhargropy c¢fers to lomgr or  9-
or 20 10-penbered.bicyclic rin e onpri.ses, 1 to 4 at i ndependent |y
el oct ed R R O Sga mafkygs AU B GRFBRIP ot Pulefiy Rl uery F PG g
pyri dazi Bydmplgyafilowedihaphlkylpyewdsiared.g. -ChHg p@F,H, FCBXaF @M, CR¢ELO Y| |

oxadi azo jmd pyrrolyl, pyrazolyl, triazolyl, tetrazolyl,

t hi azol y{éﬂS?Zgb?]ﬁ?cgé%bﬁ't hi adi azol yI, benzoi mi dazol yl, indolyl, indazolyl,
benzatshi azol yl , benzoi sot hi azol yl, benzoxazol yl, benzoi soxazol yl,

qui nol i nyl and isoquinol inyl. Exanples of heteroaryl groups are 25
pyridinyi, pyFicifian r?}lTO,XYpV%eé%FOrﬂ}‘F grogR Rl i Wipreip R rw&ﬁ% yF ferm “lower The t er m
"bi cycl i gy Galode&fr @ SorhiindR withd@Rr o MR, Bifdls tBe bR R PSwREEnfRUSEd. Each
ring is indéependently aromatic or non-aromatic. In certain enbodi nents,

bot h ri nlgseaglsylar omatic. In certain enbodi nents, both rings are
non-aromatic. In certain enbodi ments, one ring is aromatic 30 and one ring

i's non-aronmati c.
20 The term “lower alkoxy lower alkyl” refers to lower alkyl groups which are mono- or

multiply substituted with lower alkoxy. Examples of lower alkoxy lower alkyl groups are ¢.g. -

CHZ-O'CH3, -CHQ-CHz-O-CHg, and -CHQ-O-CHz-CHg.

The term “lower hydroxyalkyl” refers to a lower alkyl group as defined above, which is
25  substituted by 1 to 3 hydroxy groups. Examples of lower hydroxyalkyl groups are e.g. hydroxy-
methyl, 2-hydroxy-ethyl, hydroxy propyl, 3-hydroxy-propyl, 2-hydroxy-propyl, 3-hydroxy-prop-
2-yl, 2,3-dihydroxy-propyl and 1,3-dihydroxy-prop-2-yl.

The term “lower haloalkoxy” refers to a group of the formula lower haloalkyl-O-.
30
The term “lower cyanoalkyl” refers to a lower alkyl group as defined above, which is
substituted by 1 to 3 cyano groups. Examples of lower cyanoalkyl groups are e.g. cyanomethyl

and cyanoethyl.



WO 2011/ 117264PCT/ EP2011/ 054385 -9- conpati ble mneral acids, such as

hydr ochl oric acid, sul phuric acid, sul phurous acid or phosphoric acid; or
wi t h or gawoconcilid®ss such as net hanesul phoni c acid, p-tolPcemeulijobsss c aci d,
acetic acid, lactic acid, trifluoro acetic acid, citric acid, fumaric acid,
rral eic acid, tartaric acid, succinic acid or salicylic acid. The term
“pharmaceutical |y acceptable salts" refgers to such salts. 5 Conpounds of
formula (1) which conprise an acidic group, such as e.g. a COOH group, can
further formsalts with bases. Exanples of such salts are al kali ne,

eart h-al kal i ne and anmmoni um salts such as e.g. Na-, K-, Ca- and

t ri met hyl anmoHRieuenns éalmino”lirh%rsttelammdhqu:mrgmpttlia(chehsl anigegreptaabiveh &l t s"  al so

refers t uch ts. Partj salts are those obtained by the addition
of an ac?dﬁogfﬁ %%S(fe@ elsr?nt tﬁ’r#ﬁ%éuti cal |y acceptabl e esters” enbraces

derivatives of the corrpounds of fornmula (I) in which a carboxy group has

been converted to an es ower - al k r-al k

| over “al koxy- Ry rLilERE ‘B BEIG PO PoAgGee gmeans that an oxygen

di - | ower ataky htt-RRddNE It&%fer@dyklyl singd"ThEEHY, mo'ok@vmy @dhlsﬁ/ﬂeplace two hydrogen
pyrrolidino-| ower-al kyl peri di no-| ower - al k ){ per azi no- | ower - al kyl ,

| over - al KOS PR p&FEHY fﬁeml ‘Efv%km%f’”&\?ly beritagied (i fup &9 éhagtha PefEeisies of

sui t abl e, 6881 SrmAaY bdaFink Bhic GIWELRyRNE Methyl, ethyl, propyl, butyl and
benzyl esters. The term " phar maceu¥| cally acceptabl e esters” furthernore

enbraces conpounds of for mula (1) in which hydroxy groups have been

convepted to ﬂ%qemﬂe 5‘191”'} 8&%&&% it | keﬂﬁlﬁ%&ﬁ' faéoﬁleﬁt;&@&uns?&&&@é such

as, nitric acl sul caC| oric acl citr acrd m c acid,
mal ei c anngiqonammlg cneZONcamthlree sugbettcno@toms indlepandertthrselectad frdm Ned haing shd phoni ¢

sl LG ADE0b A N B ek
i nventi o@ cerradxaettm ot @ heeropotn Bsanyflesf cfthptaayly)ar@e. il Abholyl, tetrahydrdpyyranyN1 R8
(1) and piperidinyl.
15

The term “aryl” refers to a monovalent aromatic hydrocarbon ring. The aryl group more

specifically includes 6 to 10 carbon atoms. Examples of aryl groups are e.g. phenyl and naphthyl.

The term “heteroaryl” refers to an aromatic 5- or 6-membered monocyclic ring or 9- or
20 10-membered bicyclic ring which comprises 1 to 4 atoms independently selected from nitrogen,
oxygen and/or sulphur, such as furyl, pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl, thienyl,
isoxazolyl, oxazolyl, oxadiazolyl, imidazolyl, pyrrolyl, pyrazolyl, triazolyl, tetrazolyl, thiazolyl,
isothiazolyl, thiadiazolyl, benzoimidazolyl, indolyl, indazolyl, benzothiazolyl, benzoisothiazolyl,
benzoxazolyl, benzoisoxazolyl, quinolinyl and isoquinolinyl. Examples of heteroaryl groups are

25 pyridinyl, pyrimidinyl, pyrazinyl, quinolinyl or imidazolyl.

The term "bicyclic ring" refers to two rings, wherein the two rings are fused. Each ring is
independently aromatic or non-aromatic. In certain embodiments, both rings are aromatic. In
certain embodiments, both rings are non-aromatic. In certain embodiments, one ring is aromatic

30 and one ring is non-aromatic.

Compounds of formula (I) can form pharmaceutically acceptable salts. Examples of such

pharmaceutically acceptable salts are salts of compounds of formula (I) with physiologically



5 wherein Rlis phenyl or thienyl, wherein said phenyl and said thienyl are
optionally substituted by 1 to 3 substituents independently selected from
t he groupwoansiiatrieng of hydroxyl, hal ogen, |ower al kyl, pComProlalokaRy, | ower
hal oal kyl , | ower hal oal koxy, |ower al koxy |ower alkyl, - 100C(0)-| ower

al kyl, -OCH2C(0) -1 ower al koxy and phenyl; R2is 5- or 6-nenbered nonocyclic
heteroaryl having 1 to 3 heteroatons independently selected fromN and O,
wherein said heteroaryl is optionally substituted by 1 to 3 0 R3 11/ -CN\

SUbSt | Lt LAGRERAETLLY L SRLRRH A LEOMRGSLAURLBANSLALLNG, of -

hal ogen, [0) ower al koxy, | ower
al koxy- C()I@))sphoric@mﬂr orthyitlr @xgyrad &opds, sdcb\a.emeﬂhalhetmlbkgdlq ad1<b\peolua1hdsuipb0ﬂ1®m

alkyl, lo Q) -.q.cvcl oal k het.er groar. | and
oo optieDh et e Fn NS e SRR RN i, POt sl SRR o e
t oget her swtinle 288l o shiet/be add. yilhe t@mehaTha&dﬁ&Val@fa@oe@taﬂa&(Shw refomyo fuwhmala. 9- or
10- menber.ed % %§ i ? 28 R3 and R3! are i nd endentlﬁ drogen, | ower
al kyl , ISWE‘POW’P@ P 1%& Whic \RBWP%W‘H&&]I KyArOuR, 6 AS (gl v% BIOVIHRET  al koxy
| ower al Rther fodth kmlvdimlbase@y@;&%mlo@aldmshus éi*@&lﬁzﬁl%)lé‘ah}ilaﬂ@hn@md' amMIRLRI N
said lower alkyl is optionally substituted by |ower hal oal koxy, cycloalkyl,

aryl or P8GR 912, NonBroian aadirimetivtasppeniyp Saﬂé Thptarmnaharpacsyblyt uted by 1

to 3 subglelpthse Ea?ts‘%b&f@?e?@t@@ﬁ&% da¥s. PahRERLIE LRANIPSbEMON By HRAGHEEA HEinOf
hal ogen, q;tro cyano, |ower al kyl,
acl

10
The term “pharmaceutically acceptable esters” embraces derivatives of the compounds of
formula (I), in which a carboxy group has been converted to an ester. Lower-alkyl, hydroxy-
lower-alkyl, lower-alkoxy-lower-alkyl, amino-lower-alkyl, mono- or di-lower-alkyl-amino-
lower-alkyl, morpholino-lower-alkyl, pyrrolidino-lower-alkyl, piperidino-lower-alkyl,

15 piperazino-lower-alkyl, lower-alkyl-piperazino-lower-alkyl and aralkyl esters are examples of
suitable esters. Particular esters are methyl, ethyl, propyl, butyl and benzyl esters. The term
“pharmaceutically acceptable esters” furthermore embraces compounds of formula (I) in which
hydroxy groups have been converted to the corresponding esters with inorganic or organic acids
such as, nitric acid, sulphuric acid, phosphoric acid, citric acid, formic acid, maleic acid, acetic

20 acid, succinic acid, tartaric acid, methanesulphonic acid, p-toluenesulphonic acid and the like,

which are non toxic to living organisms.



| ower hal oal kyl, | ower al koxy and cycl oal kyl, and wherein said heterocyclyl
is optionally substituted by |lower alkyl, or WO

2011/ 117280RCT/1EPZ@11/ 054385 R3 and R3', together w th trhe/EPReinogSss at om to
whi ch they are attached, forma heterocyclyl, 2,5- dihydro-1H pyrrole,
2-methyl -2, 4,5, 6-tetrahydropyrrol o] 3, 4-c] pyrazol e or 2-oxa-6-
azaspi ro[ 3. 3] hept ane, wherein said hetgsocyclyl is optionally substituted
by 1 to 3 hal ogen, hydroxyl, oxo, |lower alkyl or heteroaryl; 5 R8is

hydr ogen, | ower I I r al kyl; or

phar maceuti ca f@agg%%B?%%¥§&g§k§gé¥ﬁg§g%?$§%§ﬁgFg%%%% ds of formula (1)
can have one or nore asymetric C atons and can therefore exist as an
enantionmeric mxture, m,xture of stereoisomers or as optically pure
conpounds. R2 AT% jcular enbodi nent of the present invention

rel ates to conpounds Wf ﬁﬁFﬁﬁ 1as 15 descri bed above, wherein Rl is
selected fromthe gragp ceushnat#/ng of: R5 and 20 wherein R4 is hydrogen,
hydr oxyl, hal ogen, | ower allkoxy, |ower hal oal koxy, -0C(0)-Iower alkyl,
-OCH2C(0) - | ower al koxy or phenyl, and(ﬁE is hal ogen. More specifically, R4
i s hydrogen, hydroxyl, chloro, fluoro, "brono, nethoxy, fl uoronethoxy,
trifluoronethoxy, 2-fluoroethoxy, - OC(0)CH3, -0OCH2C(0)0CH3 or phenyl, and
R5 issch%,&gmrFurther nore specifically, R is phenyl, 3-chloro-phenyl,
3-fluorophényl, 3-bronophenyl, 4-fluoro-phenyl, 3-nethoxy-phenyl, 3- 25
trifluoromethoxy-phenyl, 5-chloro-thiophen-2-yl, 3-(fluoronethoxy)phenyl,

3- hydr oxyr phen - (,[2-fluor oet ha henyl , . 3- acet oxyphenyl ,. .

3 atet oxbret HoRyERy ey ShER) PO ORI B i RS e Y s d & (1)
aL e descri beoklo:3rsubslﬂia1eﬁesa1§{ébaﬁie?@ sie[bdﬂetiiﬁldlﬁﬁhe g@ﬁp@dylﬂdﬁn@fh/yialfdxyﬁﬁalogen, o
pharmaceutically acceptable salts as well as pharmaceutically acceptable 30
Bsters ther caPvURFY HRK Ao RECLRa. JeHt R Ra kP o AP KL EERRT) ¢
exanplpes descoHcpdoRed MW, -ORFIC( YN eY k@RS tt.g1par ti cul ar enbodi ment s of
the present invention.

R’ is 5- or 6-membered monocyclic heteroaryl having 1 to 3 heteroatoms independently

selected from N and O, wherein said heteroaryl is optionally substituted by 1 to 3

e
—C-N
NI
substituents independently selected from the group consisting of R , halogen,
15 hydroxyl, nitro, lower alkyl, lower alkenyl, lower alkoxy, lower alkoxy-C(O)-, lower

hydroxyalkyl, lower haloalkyl, lower alkoxy lower alkyl, lower alkyl-C(O)-, cycloalkyl,
heterocyclyl, aryl, heteroaryl and amino optionally substituted by heteroaryl, wherein two
substituents of R?, together with said heteroaryl to which they are attached, may form a 9-

or 10-membered bicyclic ring;

20
R’ and R* arc independently hydrogen, lower alkyl, lower hydroxyalkyl, lower cyanoalkyl,
lower haloalkyl, lower alkoxy lower alkyl, cycloalkyl, cyanocycloalkyl, heterocyclyl or
aryl, wherein said lower alkyl is optionally substituted by lower haloalkoxy, cycloalkyl,
aryl or heteroaryl, wherein said heteroaryl is optionally substituted by 1 to 3 substituents
25 independently selected from the group consisting of halogen, nitro, cyano, lower alkyl,

lower haloalkyl, lower alkoxy and cycloalkyl, and wherein said heterocyclyl is optionally

substituted by lower alkyl, or



-12- Anot her enbodi nent of the present invention relates to conpounds of
formula (1) as described above, wherein R8 is hydrogen or |ower al koxy

| ower al kwb,20mone2égpeci fically hydrogen or met hoxynet hylPCTHEPROITDS4385
specifically hydrogen. 5Anot her enbodi nent of the present invention relates
to compounds of fornula (la) or pharmaceutically acceptable salts thereof
RSN ,R3" NH.-'"., R8 10 wherein Alis;fNH, -N=, -NR6- or -CH=; A2is -N=
or -NR6'-; 15 A3is -N=, -NR6- or -CH=; R6is |ower alkyl;

R’ and R*, together with the nitrogen atom to which they are attached, form a heterocyclyl, 2,5-
dihydro-1H-pyrrole, 2-methyl-2,4,5,6-tetrahydropyrrolo[3,4-c]pyrazole or 2-oxa-6-
azaspiro[3.3]heptane, wherein said heterocyclyl is optionally substituted by 1 to 3
halogen, hydroxyl, oxo, lower alkyl or heteroaryl;

5
R® is hydrogen, lower alkyl, lower alkoxy or lower alkoxy lower alkyl;
or pharmaceutically acceptable salts thereof.
10 The compounds of formula (I) can have one or more asymmetric C atoms and can

therefore exist as an enantiomeric mixture, mixture of stereoisomers or as optically pure

compounds.

A particular embodiment of the present invention relates to compounds of formula (1) as

15 described above, wherein R' is selected from the group consisting of:

R’ S 5
§<> R
andé_@/

20 wherein R” is hydrogen, hydroxyl, halogen, lower alkoxy, lower haloalkoxy, -OC(O)-lower alkyl,
-OCH2C(O)-lower alkoxy or phenyl, and R’ is halogen. More specifically, R* is hydrogen,
hydroxyl, chloro, fluoro, bromo, methoxy, fluoromethoxy, trifluoromethoxy, 2-fluorocthoxy, -
OC(0)CH3, -OCH,C(0)OCH:; or phenyl, and R’ is chloro. Further more specifically, R' is
phenyl, 3-chloro-phenyl, 3-fluorophenyl, 3-bromophenyl, 4-fluoro-phenyl, 3-methoxy-phenyl, 3-

25  trifluoromethoxy-phenyl, 5-chloro-thiophen-2-yl, 3-(fluoromethoxy)phenyl, 3-hydroxy-phenyl,
3-(2-fluoroethoxy)phenyl, 3-acetoxyphenyl, 3-acetoxymethoxyphenyl, biphenyl-3-yl.

Particular compounds of formula (I) are described in the examples as individual
compounds as well as pharmaceutically acceptable salts as well as pharmaceutically acceptable
30 esters thereof. Furthermore, the substituents as found in the specific examples described below,

individually constitute particular embodiments of the present invention.



20 R6'is |ower alkyl; R6lower alkyl or |ower alkenyl; Rlis phenyl or

thi enyl, wherein said phenyl and said thienyl are optionally substituted by
1 25to0 3 wobstitiomat s i ndependently sel ected fromthe gPOUEPe@N®s8F ng of
hydr oxyl , hal ogen, |ower al koxy, |ower hal oal koxy, -0C(0)-Iower alkyl,
-OCH2C(0) -1 ower al koxy and phenyl; WD 2011/117264PCT/ EP2011/ 054385 -13- R3
and R3' are independently hydrogen, |owes al kyl, Iower hydroxyal kyl, |ower
cyanoal kyl, | ower hal oal kyl, | ower al koxy | ower alkyl, cycl oal kyl,

cyanocycl oal k | Wl Y/ j ' '
optionally sd%%?%?E%@%gﬁ%&rﬁﬁgﬁ&ﬁ%ﬁgg<f%§§%ﬁ%%§§%%ﬁ%&ﬁ&gg§%$%%a%%%eroaryl
wher ei n datubedebeveomhgtbiniRs iohtdragealot lovsubloit otvecklky, ot epSifealist i t uent s

5i ndependent | y sel ected fromthe gro consi sting of hal ogen, nitro, cyano,
ower - ol yroe ahgr R e BT Cycl oal kyl - and wher ei o’ aai d
heterocyclyl is optionally substituted by Iower alkyl, or R3 and R3',
L e e AT S 2t ot M0 ot S oo e
2- met hy! pRrdaduficali9bépyslc Qprth&@bst 3, 4- c] pyrazol e or 2- oxa- 6- _
azasp|r0f3.3]heptane, wherein said heterocyclyl is optionally substituted
by 1 to 3 hal ogen, hydroxyl, oxo, |ower alkyl or heteroaryl; R8is hydrogen,
| ower al kyl, | ower al §$'Iomer al koxy | ower al kyl. 20 wherein R6 is
| ower al kyl, nore speciiN ly methyl; R6' is lower alkyl, nore

OI ower al kyl or |ower alkenyl, nore specifically
u

y
specifically nmethyl; R6" |i s
net hyl, ethyl or aJ;gw A particul ar enbodi nent of the present
invention relates o] s of formula (la) as descri bed above, wherein
RL is selected from\ ro Cstiﬁﬁing of :
A ,/’\Tf .
0 \N\/>_
8

R (Ia)

10 wherein

A'  is-NH-, -N=, -NR°®- or -CH=;

A is-N=or-NR’-;
15

A’ is -N=, -NR® - or -CH=;

RS is lower alkyl;
20 R® s lower alkyl,

R®" s lower alkyl or lower alkenyl;

R is phenyl or thienyl, wherein said phenyl and said thienyl are optionally substituted by 1
25 to 3 substituents independently selected from the group consisting of hydroxyl, halogen,
lower alkoxy, lower haloalkoxy, -OC(O)-lower alkyl, -OCH2C(O)-lower alkoxy and
phenyl;



WO 2011/ 117264PCT/ EP2011/ 054385 and -14- R5 wherein R4 is hydrogen,

hydr oxyl , hal ogen, |ower al koxy, |ower hal oal koxy, -0C(0)-Ilower alkyl, 5

- OCH2C( 0)wbawarri1adekoxy or phenyl, and R5 is hal ogen. MrpeTapeaifsesad |y, R4
i s hydrogen, hydroxyl, chloro, fluoro, brono, nethoxy, fl uoronethoxy,
trifluoronethoxy, 2-fluoroethoxy, - OC(0)CH3, -OCH2C(0)O0CH3 or phenyl, and
R5 is chloro. Further nore specifically;. R is phenyl, 3-chloro-phenyl,

3-fl uorophenyl, 3-bronophenyl, 4-fluoro-phenyl, 3- nethoxy phenyl , 3-

L or Ry~ ARy BOAOL G EARD B0 2Vl LLANOT A ARV
3- acet oxynet Howytdtamajklyl v gphadkoyy lo3vey hlkyl, cycloalkytbtcyarocm‘}mm reteroaytlyt dre
present invention, rela )...as descrlb
Pherein Ra. ampantiEn 5o TR B Ry s BB B e BB R PO e ©
g yan ?ma|t hyl , @yliﬂdibte%awl lrmte{‘wﬂ saldnbéeaa‘oitr?;ﬂis ybtﬁmlhl’]lybubsmtﬁtlaﬂat?glt? 3 sylistimby | |

met hyl i soxaz e i SOX ne
3-et hyl i soxaz epsn%ﬁpﬁ%f%ﬂte @%%g&w%éﬁ stigg Oﬁ@ﬁ dﬁﬁ% G200 IAWrE Ay |
3-isopropyl- ho@eﬂha@éﬂ@i agRdrafkoxy Eﬁﬁi@?ﬂoaﬂél‘ QMPJVH@&Q R¥id hdterdchlyl is optionally
oxadi azol- 3-yl net hyl cycl opropyl-1, 2, 4- oxadi azol - 5-yl net hyl ,
5-nmet hyl-1, 2, %m%§§84§&@f@gﬂkv+ﬁéthyl 1H—pyrazol 5-yl et hyl ,
1, 3-di methyl-4-nitro-1H pyrazol- 5- ylnethyl 5-met hyl- 1prrazol 3-yl et hyl ,
1-met hyl - 1H pyrazol - 3-yl net hyl, 4-chl oro-1-nmet hyl-1H pyrazol- 3- ylnethyl 20

1- pr opy 1R1#dR/. easthegwih ﬂ‘étnlﬂfm gen Btogyte [ndysthdpsylara ktasheda Kam-adoyarerye vy 12,5-
2-metjhyl thia y Bt I 1 ) )

4- cyanothlazéﬁh§§01ﬁg§ﬁgp b?$i€£?ﬂ£%%(Q%E§€ﬁ%%bx)ﬁg%y%%%?%Pﬁgoﬁﬁgthyl
pyri di n-4- yIneanmb13Ehﬁﬁ@nnwyrmdsmdBaw®Qﬁﬂﬁydmﬁ@ndbhmb@bWrdbﬁhu83ylnethyl,
5- et hyl pyri y f yl ) pyridin-3-yl nmet hyl ,

2- nethoxypyrﬂ1ﬂﬁﬁ%%wg%ngkﬂﬂ1ﬁ) ak %%gbrl 2 3-yl met hyl

i mdazo[ 1, 2- a]pyrldln 2-yl met hyl , |n1dazo[2 1-b] thiazol - 25 6-yl net hyl,

o hodr okB . b Teb kg, Wﬁ%ﬁ%@ﬁ@[&% Bouy kinserkdrne & ™'

2,2,25trif|uoro et hyl, 2-nethoxy-ethyl, 2-(2- fluoroethoxy)ethyl,
1-(pyridin-3-y|)ethy|, propyl, isopropyl, 3- hydr oxy- propyl,

2- hydr oxy-propyl, 3,3, 3:trik) uoropropyl, 2-hydroxy-2-nethyl-propyl,

i sobutyl, tert-butyl,236 hoxy- propyl, cyclopropyl, 1-cyanocycl opropyl,
cycl obutyl, oxetan- 3Ay - met hyl oxet an-3-yl, tetrahydro- 30 furan-3-yl,
phenyl or benzyl, or g&q ', together with the nitrogen atomto which
they are formazetid .

3, 3- d.f|ﬁ@%%§§§§g13ine ring, bﬂﬁdé&gg%%gfégﬂﬁgﬂgﬁﬁ%fg&g¥mhlagﬁﬁg ring,
2-methyl pyrrolidine ring, 2,5-dihydro-1Hpyrrole ring, WO
2011/117264PCT/EP2011€054385 -15- piperidine ring, norpholine ring,

1, 1- di oxo- 1X6 thlonn pholine ring, 3-(pyridin-3-yl)norpholine ring,
2- met hyl - 2 4, 576-tet hy opyrrolﬁ[S c]pyrazole ng,
2- 0xa- 6- ﬁfas ro[ 3. 3fﬁ t ane %ln

QN \ —

20  wherein R® is lower alkyl, more specifically methyl; R® is lower alkyl, more specifically methyl;

R®" is lower alkyl or lower alkenyl, more specifically methyl, ethyl or allyl.

A particular embodiment of the present invention relates to compounds of formula (Ia) as
described above, wherein R' is selected from the group consisting of:
25



Particul ar conpounds of fornmula (la) are those selected fromthe group
consisting of: 5 5-(Azetidine-1-carbonyl)-1H1[1,2,3]triazol e-4-carboxylic
acid (2-pwNenyivvitmedazo[ 1, 2- a] pyrimdin-7-yl)-an de, PCT/EP2011/054385
1H[ 1, 2,3] Tri azol e- 4, 5-di carboxylic acid 5-(ethyl-nethyl -am de)
4-[(2-phenyl -i m dazo[ 1, 2- a] pyrimdin-7-yl)-amde],
4- (Azeti di ne- 1-carbonyl) - 2- net hyl - 2H pyx.azol e- 3- car boxylic acid
(2-phenyl -im dazo[1,2- 10 a]pyrimdin-7-yl)-am de,
2- Met hyl - 4- (nor phol i ne- 4- car bonyl ) H pyr azol e- 3-carboxylic acid
(2-phenyl -i m dazo[ §, yrim : 2 am de,
2- Met hyl - 2H pyr azo#e- di carb y acid 4-net hyl am de
3-[(2-phenyl -i midazo[ I, 2- a]®¥¥rim di n-7-y1)-anide], 15

- Met hyl - 2H pyr azol e- 3, 4-di carboxylic acid 3-

[ 2- (3-chl oro-phenyl)-im dazo[ 1, 2- a] pyri mdin' 7-yl] -am de} 4-nethyl am de,

2
{
2- Met hyl - 4

{[ 2- (4yf ﬁ%?@%ﬁ%%(% = myggoz 2% ?Qlég 9‘% |P lfln]g(fg'h loyver hi]faﬂioxyde(?c(? ) IOW i aIua’m de,
4- (g, ?2DO(DHZE(@)d%\Ectrlaﬂqgmﬁeﬂplteaylbamiﬂi)ls Qalqgtnhyﬂoregslﬁe@i}aadzoﬂlels By@agdmoxyl ic

acl I%QIE-E%' Irlproa%r }P ﬂor 0 ¥1u EX oroethoxy, -

2. Wit hyl DSEP Ry <8 S0 men pRBeBt Putomefiony Frdidigntiy: 2fhopetarag)
3-[(2- pg@ﬂ?ﬂﬂ))ﬂﬁ;d&ﬂgﬂzn(ﬁ)%fﬂydéﬂﬁhfl:@l Jend RY 19 ehdoro dRither more spemﬁcall)l;, R'is |
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4-(1,1- D!rﬂP&@rolﬂéﬁrotx Ripaemi, gh&lhdra%ﬂp}fé@rzbﬂ nyéﬂmi’onﬁ@ﬁdxy p‘h&l‘}H Ry RRizeyeshdn@ar boxyl
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'caC|d£ gl-lmdazolza yrimdin-7-

Vetlfyl S SR P RROORrSA. S EkPEORIY. o SEPITI AP RS BRYIBPIL) - ani de)
-[ (2-phenyl i m dazo[ 1, 2-a] pyrim di n-7-y1)-amn dej,

- Met hyl - 2H pxrazol e- 3 4-di carboxylic acid 4-[(3-nethoxy-propyl)-am de]
-[ (2- phenyl mhgr W)@g_@@]ﬁ:&t oj.t]ﬂ m%entrﬁltﬁnﬁoryre}aie)s_t@_ﬁ@rg@]unds of formula (Ia) as

: [M(stz higlh%%yl- @lﬁmg(é‘%lz OF% é‘fg“aﬁ@;{lb %ﬂ‘%}%ﬂ%&)ﬁﬁl&é@y h%c]irgéﬁn methyl, cyclopropylmethyl,
[ (tet r@hyojmcthﬂummelgl-yljl)eﬂ@modgz]olA -ylmethyl, isoxazol-5-ylmethyl, 3-methylisoxazol-5-
15  ylmethyl, 5-methylisoxazol-3-ylmethyl, 3-ethylisoxazol-5-ylmethyl, 2-cyclopropyl-5-
methyloxazol-4-ylmethyl, 3-isopropyl-1,2,4-oxadiazol-5-ylmethyl, 5-cyclopropyl-1,2,4-
oxadiazol-3-ylmethyl, 3-cyclopropyl-1,2,4-oxadiazol-5-ylmethyl, 5-methyl-1,2,4-oxadiazol-3-
ylmethyl, 1H-pyrazol-5-ylmethyl, 1,3-dimethyl-4-nitro-1H-pyrazol-5-ylmethyl, 5-methyl-1H-
pyrazol-3-ylmethyl, 1-methyl-1H-pyrazol-3-ylmethyl, 4-chloro-1-methyl-1H-pyrazol-3-ylmethyl,
20  1-propyl-1H-pyrazol-3-ylmethyl, 5-cyclopropyl-1H-pyrazol-3-ylmethyl, 2-methylthiazol-4-
ylmethyl, 5-methylthiazol-2-ylmethyl, 4-cyanothiazol-2-ylmethyl, 1H-tetrazol-5-ylmethyl,
pyridin-2-ylmethyl, pyridin-4-ylmethyl, 5-bromopyridin-2-ylmethyl, 6-chloropyridin-3-ylmethyl,
S-methylpyridin-2-ylmethyl, 6-(trifluoromethyl)pyridin-3-ylmethyl, 2-methoxypyridin-3-
ylmethyl, 6-cyanopyridin-3-ylmethyl, imidazo[1,2-a]pyridin-2-ylmethyl, imidazo[2,1-b]thiazol-
25  6-ylmethyl, benzo[d]oxazol-2-ylmethyl, cthyl, 2-hydroxy-cthyl, 2-cyano-cthyl, 2-hydroxy-1-
methyl-ethyl, 2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-trifluoro-ethyl, 2-methoxy-ethyl, 2-(2-
fluoroethoxy)ethyl, 1-(pyridin-3-yl)ethyl, propyl, isopropyl, 3-hydroxy-propyl, 2-hydroxy-propyl,
3,3,3-trifluoropropyl, 2-hydroxy-2-methyl-propyl, isobutyl, tert-butyl, 3-methoxy-propyl,
cyclopropyl, 1-cyanocyclopropyl, cyclobutyl, oxetan-3-yl, 3-methyloxetan-3-yl, tetrahydro-
30 furan-3-yl, phenyl or benzyl, or R’ and R*, to gether with the nitrogen atom to which they are
attached, form azetidine ring, 3-fluoroazetidine ring, 3,3-difluoro-azetidine ring, 3-hydroxy-

azetidine ring, pyrrolidine ring, 2-methylpyrrolidine ring, 2,5-dihydro-1H-pyrrole ring,



WO 2011/ 117264PCT/ EP2011/ 054385 -16- 2- Met hyl-2H- pyrazol e- 3, 4-di carboxylic
acid 4-[(2-hydroxy-1-nethyl-ethyl)-amde] 3-[(2-

phenyl - i mvoaaofti7®4a] pyri m di n-7-y1) - am del PCT/EP2011/054385

2- Met hyl - 2H pyr azol e- 3, 4-di carboxylic acid 4-[(2-hydroxy-propyl)-amn de]
3-[(2-phenylimdazo[1, 2-a] pyrimdin-7-yl)-amde], 5

4- (Azetidi ne- 1-carbonyl)-2- et hyl - 2H- pys azol e- 3- car boxylic acid

12- ( 3- met hoxy- phenyl) - imdazo[1, 2-a] pyrimdin-7-yll-am de,
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-[ (2- phenyl -i mi dazo[ 1,2- 10 a] pyrimdin-7-yl)-am de],

- Met hyl- 4- (pyrrolidi ne-1-carbonyl)-2H pyrazol e-3-carboxylic acid

- phenyl - | m Rladaat ,c&mp@inﬁsldiﬁ fiviralilin €14y 44 Jhoadnetteted from the group con51st1ng of:
N@t razol e-3, 4 I|c a d 4- (e t.h
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Met eri |ne car bonyl) 2H—pgrazo|e 3- carboxyllc aci d
-p eny14 (Amtﬁalzd[ C@ﬂ@nyt)@ mgthylr Phpﬂ’ﬁmlef yanpogyticdeld (2-phenyl-imidazo[1,2-

Met hyl di carboxylic acid
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th

hyl ra o 3.4-di carboxylic acid 4-(isopropyl-nethyl-am de)
Qﬁngéﬁhzfgffn%ia]pyrlnldln 7-yl)-am de], 25
t hyI QM&HW—Q&EW&O&, A4 dicadokyicydcidct-methgllamide 3-[(2-phenyl-imidazo[1,2-

2- pth§%¥ 2§bﬁf¥§52¥Ly?rL?§%n 7-y1) - am de],
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2- phenyl -im dazo[ 1, 2- a] pyri m din-7-yl)-am de],
t hyl 72Heamjded Asmethglamids; car boxyl i ¢ aci d
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4-(3,3-Difluoro-azetidine-1-carbonyl)-2-methyl-2H-pyrazole-3-carboxylic acid (2-phenyl-
20 imidazo[1,2-a]pyrimidin-7-yl)-amide,
2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-[(2-hydroxy-cthyl)-amide] 3-[(2-phenyl-
imidazo[ 1,2-a]pyrimidin-7-yl)-amide],
4-(3-Hydroxy-azetidine- 1-carbonyl)-2-methyl-2H-pyrazole-3-carboxylic acid (2-phenyl-
imidazo[ 1,2-a]pyrimidin-7-yl)-amide,
25  4-(1,1-Dioxo-1A6-thiomorpholine-4-carbonyl)-2-methyl-2H-pyrazole-3-carboxylic acid (2-
phenyl-imidazo[1,2-a]pyrimidin-7-yl)-amide,
2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-[(3-hydroxy-propyl)-amide] 3-[(2-phenyl-
imidazo[ 1,2-a]pyrimidin-7-yl)-amide],
2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-[(3-methoxy-propyl)-amide] 3-[(2-phenyl-
30 imidazo[1,2-a]pyrimidin-7-yl)-amide],
2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 3-[(2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-amide]
4-[(tetrahydro-furan-3-yl)-amide],



- Met hyl - 2H pyr azol e- 3, 4-di carboxylic acid 4-cycl opropyl net hyl - am de
-[(2-phenylimdazo[ 1, 2-a] pyrimdin-7-yl)-amde], -17-

- Met hy1-woekpyrazmhe- 3, 4- di carboxylic acid 4-cycl obut yl aoird®2011/054385
(2-phenyl -i m dazo[ 1, 2- al pyrimdin-7-yl)-am de],

- Met hyl - 2H-pyrazol e- 3, 4- di carboxyl i c acid 4-isopropyl am de
-[(2-phenyl -im dazo[ 1, 2- a]pyrimdin-Y{syl)-amde], 5

-(Azeti di ne- 1-car bonyl) 2- met hyl - 2H pyr azol e- 3-carboxylic acid
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-[(

e (2 phenlsm dazal L g-al oy DYREY koGP i Bgettexsahens

- enyimlumoplaz;aip%m&xdlmgmtam@l n-7-yl)-amde, 15
NE thyl - 1H pyr azo i carboxylic acid (et hyl - net hy m de)
2. ph%ﬁ@q XIT%Hd%}Z%)ZP e-%4 ngﬁ)W(yl}ﬁ a4jdrft-it2 ﬂe}hOémeH@il) amide] 3- [(2 phenyl—

t hyl ln;lb;gzgylrgg}%g,&nﬁlﬁ7g,q)c@ﬁlgaxyl ic acid 4-(ethyl-nmethyl-am de)
phenyl-lm dazo[ 1 al pyrimdin-7-y 1? am de

Azet | %hMﬁéhﬂ 28@%@9@13 4+ zhcetbhwlwzqendpf’yﬂlatm aé“@-%ﬁ&'l@b@éwl -irgidageil b2-

ny 0 a] pyrimdin-7-yl)-am de,
Il% L razlgf) a%gd% di carboxylic acid 4-[(2-cyano-ethyl)-nmethyl-am de]

th

2- phé—rh@dt]nyh%{azmplm,l@- BfpYonyhi-2H- pyrizgld_ﬁ-caubpdﬁ]c acid (2-phenyl-imidazo[1,2-

th Ia 18?85116‘%0 A ?{ e4 di carboxylic acid 4-(isobutyl-nethyl-an de)
e]RVI Im dai’c;[ fn% ‘al pyrimdin-7-yl)-am de], 25

t hyI 2%@42&]2@&&0&, A4 dicasokygicydcidot-adiyikmethyl-amide) 3-[(2-phenyl-imidazo[1,2-

[(2 hydr ropyl)-amde] 3-[(2-

henyl - i %geba%‘ﬂéz% m di n-7-y1) - am de] ,

- Et hyl - Z-Merahf;na; Razdlcd3, ddeardaeyid dekl A6 ﬂalﬁrcfe%t[g%ijhdml-ﬂr)ihaz@m zle)

-[ (2-phenyl.-im dazo[ 1, 2- a] pyrimdin-7-yl)-am

- (Azeti %ﬂiPWémlimbéwyBrﬁﬁi}‘iﬁ)] 2- et hyl - 2H pyr azol e- 3-car boxylic acid

2- (5- chb Qiani PHORRSA1L3 ¥ Wlcarboxylic acid 4-cyclopropylamide 3-[(2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide],
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2-Methyl-4-(piperidine-1-carbonyl)-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-
20  a]pyrimidin-7-yl)-amide,
2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-[(2-hydroxy-cthyl)-methyl-amide] 3-[(2-phenyl-
imidazo[ 1,2-a]pyrimidin-7-yl)-amide],
2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-(isopropyl-methyl-amide) 3-[(2-phenyl-
imidazo[ 1,2-a]pyrimidin-7-yl)-amide],
25 2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-[(2-methoxy-ethyl)-methyl-amide] 3-[(2-phenyl-
imidazo[ 1,2-a]pyrimidin-7-yl)-amide],
2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-(methyl-propyl-amide) 3-[(2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide],
2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 3-[(2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-amide]
30 4-propylamide,
2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-cyclopropylmethyl-amide 3-[(2-phenyl-
imidazo[ 1,2-a]pyrimidin-7-yl)-amide],



30 imdazo[ 1, 2-a] pyrimdin-7-yll-am de,

2- Met hyl - 2H pyr azol e- 3, 4-di carboxylic acid 4-di net hyl am de

3-[(2- phewgl2oimitdmwao| 1, 2- a] pyri mdin-7-yl)-anm de], WOPCT/EP2011/054385

2011/ 117264PCT/ EP2011/ 054385 - 18-

4- (azetidi ne-I-carbonyl)-N-(2-(3-(fluoronethoxy)phenyl)imdazo[1, 2-a] pyrim
din-7-yl)-1- nmethyl-1H pyrazol e-5-car hpxam de,

4- (Azeti di ne- 1- carbonyl) - 2- met hyl - 2H- pyr azol e- 3- carboxylic acid

2-(3-h
[N5 Ez (3?:9 hy %{%%glep%%z)ﬁe)é o gé’g%gf“% ?%M”ﬁo%h L ey ié Iﬁﬁ?’ﬁﬁmi‘ém[. et hyl - 1H-p
yrazol e- zﬂ]pﬁramnllnm&ryb@xradn]de 2- Met hyl - 2H pyrazol e- 3 4 di carboxylic acid

i mdldglzag[] ll\):getlé}]q sy D yréz%?e g% d%%roloﬁ,lcaag}d A }éo ropylamide 3-[(2-phenyl-imidazo[1,2-
N4- et hyI a]NorirQidin(-3-y()fadmidd]omet hoxy) phenyl )| m dazo[ 1, 2-a] pyrimdin-7-y1l)-N4, 1-

di nmet 0 pyr zol r box

N4- et Ryl 41](1%26‘(‘%“‘63‘ HEINS %p‘ﬁ%thﬁrz)clf %P?%?fa@oéﬁhﬁfﬂdr{? G HIBRowIethgrY1 - di et hy|
- 1H pyr ag}(&n?ﬂﬂérddth aphy E’ﬂléﬁﬁ-ﬂ yl]-amide, _

N5- (2-(3-(f uoronethoxy hen )|n1dazo[ 2-a]lpyrimdin-7-y1)- N4, 1-trimet
hy1- 1prfl t]éln& Iscaghomy ﬁyld?é{ -pygzole-3- ‘carboxylic acid [2-(3-chlofo- phenyl)

N4- et hyl1nll\ﬂéaz(>?1i§}p§n%mtdlﬁ1@{¥qe$ntl@e<y)phenyl )inidazo[1, 2-a] pyrinidin-7-yl)-N4, 1
-di met hy1- 1Hpyrazol e i‘car boxam de

4-(3-fl u&ﬁd&%@ﬂrmmleil‘béwbr@nysﬂlycﬁm(42met3ylem1¢el%ﬁﬁ?@bqnhbw)iméln&pu n dazo[ 1, 2-

al pyrqipm hyI 1H pyrazol e- 5- car boxam de,
4- azlgt i %]:pﬂrl&fy ?Bong% N-(2-(3-fluorophenypi m dazo

[ 1 2- a] pYi[ bR dil FriazelpH) 5-dicarboxyyit aditts-2Ohyymaz ¢+ £2-phepplr poseani Ik pyrimidin-
4- (3 fl u? ﬁgze(til di ne-1-car bonyl) - N-(2-(3-fl uorophenypi m dazo[ 1, 2-a] pyri m di
n-7-yl) 1H— pyrazol e- 5- car boxam de,

3-(7-(4- Bdmmﬁihlyllecaurmm)ylJl)letmylmﬁi-bymzolé#{myﬂbaiﬁicaeﬂ{a@hh@x—aﬂidﬁlml1,m’ dazo[ 1, 2-
alpyrim d]'P k lr’ihen acetate, 25

N5- ( 2- (32 WB@HI\; & dazo[ 1, 2-a] pyri mi di n-7-y1) - N4, N4, 1- t ri met hy1- 1H pyr
azol 54, bMdhga @dﬁﬂedSM dicarboxylic acid 3-(cthyl-methyl-amide) 4-[(2- phenyl imidazo[1,2-

N4(2f|uoroethy N41d|rrethyl N5- ( 2- phenyl i m dazo[ 1, 2 a]pyrlmdln 7-yl) -
1H pyr az®lP@imidgl-7 ADesiddxani de.

1-Methyl-1H-pyrazole-3,4-dicarboxylic acid 4-(ethyl-methyl-amide) 3-[(2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide],
4-(Azetidine- 1-carbonyl)-2-ethyl-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-
20  a]pyrimidin-7-yl)-amide,
2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-[(2-cyano-cthyl)-methyl-amide] 3-[(2-phenyl-
imidazo[ 1,2-a]pyrimidin-7-yl)-amide],
2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-(isobutyl-methyl-amide) 3-[(2-phenyl-
imidazo[ 1,2-a]pyrimidin-7-yl)-amide],
25 2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-[(2-hydroxy-2-methyl-propyl)-amide] 3-[(2-
phenyl-imidazo[1,2-a]pyrimidin-7-yl)-amide],
2-Ethyl-2H-pyrazole-3,4-dicarboxylic acid 4-(ethyl-methyl-amide) 3-[(2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide],
4-(Azetidine- 1-carbonyl)-2-methyl-2H-pyrazole-3-carboxylic acid [2-(5-chloro-thiophen-2-yl)-
30 imidazo[1,2-a]pyrimidin-7-yl]-amide,
2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-dimethylamide 3-[(2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide],



2- Met hy1l- 2H- pyr azol e- 3, 4-di carboxylic acid
3-({2-[3-(2-fluoro-ethoxy)-phenyl]-imdazo[1l,2- 30 a]pyrimdin-7-yll

-am de) wo202/1metehoxy- et hyl ) - net hyl - am de], PCT/EP2011/054385

N4- et hyl - N5- (2- (3-fl uorophenyl )i m dazo[ 1, 2-a] pyri m di n-7-y1) - N4, 1-di net hyl -
1H pyrazol e- 4, 5- di carboxam de, WO 2011/117264PCT/ EP2011/ 054385 - 19-
4-(3-fluoroazetidine-I-carbonyl)-N(2-(g-net hoxyphenypi m dazo[ 1, 2-a] pyri m d
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[%/E (8RR R o A AR o B Bimicezalt 2-appyimidin T4
2-
(

nemhmxyllémwm)leﬁmafbpkaraidbde] 5 net hyI

(
I.vgi s kTR R %%&BYG%YB%ZOA%“S*C bR Prapsplsny-

iy t hyl| inZitthkz0y/Ir, 22 Plyemalid 7 dil jeanibgxyl i ¢ aci d
ot hony . BResd i FrdaSaD ey b e aidib T e A lyiggmethyl- 1H-pyrazole-4.5-

2- Met hyl difbemhado! e- 3, 4-di car boxyl ic acid 4-dinet hyI anm de

3-({243-(2-f] uaro- ethox%/ Gjrﬂglmd zo [1,2-a]lpyrimdin-7-yll

- ani de) , 2Bt ppirsveler 6‘3?086’%311)0 asid b fimpthybamids 3 é&?o@em%h@@an%&w ic acid
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xam o)|éf§£)tlé QFWCS%Of%@?m di n2-yl ) phenyl acetate,

( 2- ( 2NfHethyt-dé t(RdXypedtolyphenbimidado et ﬂyyrmam@ymmyﬂm@am[mma} pyrim

2-
n-7-yl azol e- 4, 5-di car boxam de,
© Mt hyllilf oxarnd
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pyrazo €- 3, 4-di carboxylic acid 3- {[2-(3-fluoro-phenyl)-imdazo
, 2- a] pMISJ(ﬂil(ﬁ-(ﬂlho?omeﬂﬁbXSth]:m&ﬁmdﬁto 42| Rt inoxyl)-BNA, )-trivedthyld 1HAM de] ,

N4 -
di
2
[1
N4- (2-fl uor oe 3- (fl uoronmet hoxy) phenyl )i m dazo[ 1, 2- a] pyri m' din-7
-y1) - N4, Iina7d’ %H@ﬁa{%ﬁérf} azol e- 4, 5- di car boxani de,
N4 -

y
N4 -
-7-

(25( ZNﬁJeH@[-N@I(DQX-YZ ﬂtldswbthowpﬂeaymlanc{aao[f1lmgp5aﬁhlhﬁlxwmmnyhl}ﬂemmgo[ 1, 2-a]
pyrimdin-7 di ret hyl- 1H pyrazo |l e-4,5 -di c arboxam de,
2- (2%@%9@6&%@}@? 1§41 ) = N5- ( 2- ( 3- met hoxyphenyl )i ni dazo[ 1, 2- a] pyrl mi din

§’ 1) - N (d-rrustoRRtilNE 1 JarBYYIRROL a3 42 TrudiceBb ROYRFY Bfnidazo[ 1,2-a]pyrimidin-7-yl)-

I-methyl-1H-pyrazole-5-carboxamide,
4-(azetidine- 1-carbonyl)-N-(2-(3-fluorophenyl)imidazo[1,2-a]pyrimidin-7-yl)-1-methyl-1H-

20 pyrazole-5-carboxamide,
4-(3-fluoroazetidine-1-carbonyl)-N-(2-(3-fluorophenyl)imidazo[ 1,2-a]pyrimidin-7-yl)-1-methyl-
1H-pyrazole-5-carboxamide,
3-(7-(4-(dimethylcarbamoyl)-1-methyl-1H-pyrazole-5-carboxamido)imidazo[1,2-a]pyrimidin-2-
yl)phenyl acetate,

25  N5-(2-(3-fluorophenyl)imidazo[1,2-a]pyrimidin-7-yl)-N4,N4,1-trimethyl-1H-pyrazole-4,5-
dicarboxamide,
N4-(2-fluoroethyl)-N4,1-dimethyl-N5-(2-phenylimidazo[ 1,2-a]pyrimidin-7-yl)-1H-pyrazole-4,5-
dicarboxamide,
2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 3-({2-[3-(2-fluoro-cthoxy)-phenyl]-imidazo[1,2-

30 a]pyrimidin-7-yl}-amide) 4-[(2-methoxy-ethyl)-methyl-amide],
N4-ethyl-N5-(2-(3-fluorophenyl)imidazo[ 1,2-a]pyrimidin-7-yl)-N4,1-dimethyl-1H-pyrazole-4,5-

dicarboxamide,



N4- (2-fl uoroet hyl ) - N5-(2-(3-net hoxyphenyl )i m dazo[ 1, 2-a] pyri mdin-7-y1)-N4,
1- di net hyl - 1Hpyr azol e- 4, 5- di car boxam de,

1- net hyl -Wé-20oxazwd - 4- yl net hyl ) - N5- ( 2- phenyl i mi dazo[ 1, 2Pafrmpeetriosisss 7-y1) - 1
H pyrazol e-4,5- 30 di car boxam de,

N4- ((1H pyrazol -5-yl ) net hyl ) - 1- met hyl - N5- ( 2- phenyl i m dazo [ 1, 2-a]
pyrimdin-7-yl)-1Hpyrazol e- 4, 5-di car boxam de, WO

2011/ 117264PCT/ EP2011/ 054385 -20- 4-(2,5-di hydro-1Hpyrro

| e-1

| e-

-carp gﬂ‘ﬂ&ém&zgﬁ&%‘x | cah!’ogglj th&r% lﬂl&ﬁoqgﬁ%nglﬁmadﬁh[lw Efp%ﬂldfh 1: %) 1).- IHpyrazo

5 -car
4- ( 3- f | uocidgl Bl ipgiranele-b-ehobamidt) - 1- met hyl - N- (2- phenyl i m dazo [1, 2- 3]

et hy 1M AR SRica R B B D R oneR o it £ 2-
& areti o fémﬂd’néw“mw (2 (5 br oropnomyy 11 das
pyri m%dl et -yyg;} ﬁ@@%mi%g@@opg qgﬁgtggl%/ fd%) p%ram ?j c[clrjboxamlldo)lmldazo[l 2-

1- met hyl a|NoriRid henbk Wazaute,
[1,2-a]p rbl??ndlntl?w § i n-2- 1H pyrazo

di car boxamdayl-2 Hamwlf‘;%ét%moyylm@ %[(mwxywy&)znﬁhﬁéﬁm%ﬁaw

[1, 2-a] p%@ﬂhﬁ){}d{)ﬁbnib m%)da,—!&m eyaq@%&lhﬁﬁﬁlyﬂiamldé? carbo xam de,
1-al lyl-4-(aZetidine-1-carb ny |mdazogl 2- a]

ol 1 AP s et e ol R B 2-3-(2 Fluoo-cthoxy)-

oyt i Ry A b Tho Xam do,  © o LR e

1- et hyl 4Mze(udmazle¢a¥®nyl)ﬂanﬁyyl)lmﬁyrezb—l@h@mgobkyﬁcdaizld2- [3-(2-fluoro-ethoxy)-

[1,2-a] p¥ m] -imi azo })a]p l_i-npgm-a?zﬁ} -amide; 5 - dicarbo xam de,
N4-(2-fluoroethyl)-N5-(2-(3-fluorophenyl)imidazo[ 1,2-a]pyrimidin-7-yl)-N4,1-dimethyl-1H-
pyrazole-4,5-dicarboxamide,

15 3-(7-(4-(azetidine-1-carbonyl)-1-methyl-1H-pyrazole-5-carboxamido)imidazo[ 1,2-a]pyrimidin-
2-yl)phenyl acetate,

N4-(2-(2-fluoroethoxy)ethyl)-N4, 1 -dimethyl-N5-(2-phenylimidazo[1,2-a]pyrimidin-7-yl)-1H-
pyrazole-4,5-dicarboxamide,
2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 3- {[2-(3-fluoro-phenyl)-imidazo[1,2-a]pyrimidin-7-

20 yl]-amide} 4-[(2-methoxy-ethyl)-methyl-amide],
N4-(2-fluorocthyl)-N5-(2-(3-(fluoromethoxy)phenyl)imidazo[1,2-a]pyrimidin-7-yl)-N4,1-
dimethyl-1H-pyrazole-4,5-dicarboxamide,
N4-(2-(2-fluoroethoxy)ethyl)-N5-(2-(3-(2-fluoroethoxy)phenyl)imidazo[ 1,2-a]pyrimidin-7-yl)-
N4,1-dimethyl-1H-pyrazole-4,5-dicarboxamide,

25  N4-(2-(2-fluoroethoxy)ethyl)-N5-(2-(3-methoxyphenyl)imidazo[1,2-a]pyrimidin-7-yl)-N4,1-
dimethyl-1H-pyrazole-4,5-dicarboxamide,
N4-(2-fluoroethyl)-N5-(2-(3-methoxyphenyl)imidazo[ 1,2-a]pyrimidin-7-y1)-N4,1-dimethyl-1H-
pyrazole-4,5-dicarboxamide,
1-methyl-N4-(oxazol-4-ylmethyl)-N5-(2-phenylimidazo[ 1,2-a]pyrimidin-7-yl)-1H-pyrazole-4,5-

30 dicarboxamide,

N4-((1H-pyrazol-5-yl)methyl)-1-methyl-N5-(2-phenylimidazo[ 1,2-a]pyrimidin-7-yl)-1H-

pyrazole-4,5-dicarboxamide,



N4- (2-fluoroet hyl)-1-nethyl - N5-(2-phenylimdazo [1, 2-3a]
pyrimdin-7-yl)-1H pyrazo le-4,5 - 20 di carboxam de,

1- net hyl -Wo-20(13Hmssthyl t hi azol - 2-yl ) net hyl ) - N5- ( 2- pheny| iPaird®2@ 1[034385 a]
pyrimdin-7-yl)-1Hpyrazo | e-4,5 -di carbo xam de,

N4- (cyanonet hyl ) - 1- net hyl - N5- ( 2- phenyl i m dazo [ 1, 2-a]
pyrimdin-7-yl)-1H pyrazo | e-4,5- dicaspo xam de, 25

1- net hyl - N5- ( 2- phenyl i m dazo

e S R A T L S e e
[1, 2-a] pyrdol- ﬁ}pﬂbﬂxmde- 1Hpyrazo | e-4,5 -di carbo xam de,
oot ool ET AR R PG R R R £330 b hudi Ao

N4- (12, 2- pyrfidolns-o@bbwydn)idel - met hyl - N5- ( 2- phenyl i mdazo [1, 2-a]

pyrim_din-7- razo | e-

2011/ fl?%ﬁﬁﬁﬁééﬁi }Wféé@eqﬂrboﬂ%%‘g yie lf?lgazﬁh]exqpﬁﬁin&’é% yD-1H-

[1, 2-a] pyﬁhmléjg_@arzo%h)ldé\m (2,2,2-trifluoroethyl)-1H pyrazo |e4,5-dicarbo
xam de, (i.soxazol )-1-ne éz phenyl i m dazo

[1, 2-a] pﬂn(?zﬁﬁl‘{lip"nl ?a@ﬂl}ﬂ%ﬁ(ﬁﬁ%’%nqpé@ly@“a}dé%ﬂ{b in-7gyl)-1 “ethyl-1H-

1- met hyl pedos pjag\rgggagngaéjazo [1,2-al pyrimdin-7-yl)-4- (2 oxa- 6-azaspiro
[ 3. 3] he tane- 6- car bonyl) 1H pyrazo | e-5-carboxam d

1- et hyl l}y&rélriy(ﬁ -pheny(iinigiireliyd-dimyidaidon-7-yD Na{nyyidined- ﬂlnwthyl)ylﬁ-pm%ﬁézo
| e-4, xan de,
metlﬁ I%&E)g mat’h | oxet an- 3-y1l) - N5- (2- phenyl i m dazo

1-

[1, 2- a] pyﬁ{cuadometﬁylyll)ﬁl lldrilnp‘ghwhwé (P-@henyimddaze[diZedpyyovidm- Hel)-1H-pyrazole-4,5-

N4, 1-di nglcar b arm (2-phenylimdazo[ 1, 2-a] pyri mdin-7-yl1)-N4-(pyridin-2-yl net
hyl ) - 1Hpyrazole qle 5-di car boxam de,

1-allyl-4-(azetidine-1-carbonyl)-N-(2-phenylimidazo[ 1,2-a]pyrimidin-7-yl)-1H-pyrazole-5-
carboxamide,

15 1-methyl-N4-((5-methyl-1H-pyrazol-3-yl)methyl)-N5-(2-phenylimidazo[1,2-a]pyrimidin-7-yl)-
1H-pyrazole-4,5-dicarboxamide,
1-methyl-N4-(oxazol-2-ylmethyl)-N5-(2-phenylimidazo[ 1,2-a]pyrimidin-7-yl)-1H-pyrazole-4,5-
dicarboxamide,
N4-(2-fluoroethyl)-1-methyl-N5-(2-phenylimidazo[ 1,2-a]pyrimidin-7-yl)-1H-pyrazole-4,5-

20 dicarboxamide,
I-methyl-N4-((5-methylthiazol-2-yl)methyl)-N5-(2-phenylimidazo[ 1,2-a]pyrimidin-7-yl)-1H-
pyrazole-4,5-dicarboxamide,
N4-(cyanomethyl)-1-methyl-N5-(2-phenylimidazo[1,2-a]pyrimidin-7-yl)-1H-pyrazole-4,5-
dicarboxamide,

25  1-methyl-N5-(2-phenylimidazo[1,2-a]pyrimidin-7-yl)-N4-(3,3,3-trifluoropropyl)-1H-pyrazole-
4,5-dicarboxamide,
1-methyl-N4-((3-methylisoxazol-5-yl)ymethyl)-N5-(2-phenylimidazo[ 1,2-a]pyrimidin-7-yl)-1H-
pyrazole-4,5-dicarboxamide,
4-(azetidine- 1-carbonyl)-N-(2-(biphenyl-3-yl)imidazo[1,2-a]pyrimidin-7-yl)-1-methyl-1H-

30 pyrazole-5-carboxamide,
N4-(2,2-difluoroethyl)-1-methyl-N5-(2-phenylimidazo[ 1,2-a]pyrimidin-7-yl)-1H-pyrazole-4,5-

dicarboxamide,



N4- ((5- bronmopyri di n-2-yl)nmethyl)-N4, 1-di net hyl - N5- ( 2- phenyl i m dazo
[1,2-a]pyrimdin-7-yl)- 1H pyrazol e-4, 5-di carboxam de, 15

1- net hyl -Wo(Btiphexsy| i m dazo[ 1, 2-a] pyri m di n-7-y1) - 4- ( 3- PpYMEPAIINA3438ON0r phol
i ne-4-carbonyl)- 1H pyrazol e-5-carboxani de,

N4-tert-butyl-1-nethyl - N5-(2-phenylimdazo [1,2-a]pyrimdin-7-yl)-1H pyrazo
| e-4,5- dicarbo xam de, 1-nethyl-N5-(2,phenylim dazo

[1,2-a] pyrimdin-7-yl)-N4-(1-(pyridin- 3 yl)ethyl)-1H pyrazo le- 20

4, 5-di Cg W - Ajhlﬁ’:llllythlggdafﬂl 2-a ]g%l’étﬁ}ldgl ylyi t?‘lz % g-triﬂuor%etliy) ]I%p{’rﬁz p%enyl imd

NA- ((

azo [1,24 Saijlqaycrommuin,n 7-y1) - 1H— pyrazo | e-4, 5- d| car boxam de,

:\E: S,O et S’H élg?% 2)1— x]i-n%gﬁy?) g-m\t{ hy[TNga& hl 1112111&;1 ]z(?[ rleﬁ‘pgrﬁnrllldm 'yll)) pyl‘éZOi:-3 triazo
N4-(1( Cy,anﬁnaydokﬁinialeS Arret hyl ) - 1- met hyl - N5- (2 phenyl i m dazo

[

1

[1 ,2t ]Fydrbdﬂ(vczjtlm{.ﬁyrygo)e.mlsma@ 4, 5- di car boxami de,
me

(1. 2- a] YA N B i ol e Bl sl 4.5

yl ) met hyhiladbkapidazol e- 4, 5- di car boxam de,

henyl i

1
1,
§
i’mf\i ﬁ] PV Y?%‘nﬁ%;#% gL o Eyvm}dg%gw@% A ﬁ’ﬁ@m-?wﬁma%-
a
h

N4- (1- cyanocycl opr opy1) - 1- met hyl - N5- ( 2- phenyl i mi dazo

[1, 2-a] pmethyérNﬁ =(3= rpeﬂ)sdcmtq@ﬁal SH@#phsnydinggazb b . X alpydwidin-{yel)- 1H-pyrazole-
2011/,117 1/054385 -22- N5 -(5 -(metho xymethyl)-2-phenylim dazo
[1, 2-1% ng&l?rc#g EB%@% 1)-MN4, 1-di met hyl- 1H pyrazo | e4, 5-di carbo xam de,

N4- (( 1H- NéﬂrcamgthylsNW nmnhym)daao[hﬁtaﬂwmmﬁln(vylhhlér(pymm«zaimetml) 2Ha]

py

r|md|n 7- ASdlcal‘ arma}lzo le-4,5 -dicarbo xanm de, 5
1- met hyl %@Z(%ez phen 8z0

[ 1, 2- a] pXei((B- Eibmeﬁyr)dil)-ZMﬂ(eﬂlyt)deﬁL hdédneyhyiSh2tphedHinpyazazio2 -h pydmidin-7di)e ar bo

xam de, 1H-pyrazole-4,5-dicarboxamide,

15 1-methyl-N-(2-phenylimidazo[1,2-a]pyrimidin-7-yl)-4-(3-(pyridin-3-yl)morpholine-4-carbonyl)-
1H-pyrazole-5-carboxamide,

N4-tert-butyl-1-methyl-N5-(2-phenylimidazo[ 1,2-a]pyrimidin-7-yl)-1H-pyrazole-4,5-
dicarboxamide,
1-methyl-N5-(2-phenylimidazo[ 1,2-a]pyrimidin-7-yl)-N4-(1-(pyridin-3-yl)ethyl)- 1H-pyrazole-

20  4,5-dicarboxamide,
N4-((1,3-dimethyl-4-nitro-1H-pyrazol-5-yl)methyl)-1-methyl-N5-(2-phenylimidazo[ 1,2-
a]pyrimidin-7-yl)-1H-pyrazole-4,5-dicarboxamide,

N5-(oxetan-3-yl)-N4-(2-phenylimidazo[ 1,2-a]pyrimidin-7-yl)-1H-1,2,3-triazole-4,5-
dicarboxamide,

25  N4-((6-cyanopyridin-3-yl)methyl)-1-methyl-N5-(2-phenylimidazo[ 1,2-a]pyrimidin-7-yl)-1H-
pyrazole-4,5-dicarboxamide,
1-methyl-N4-((5-methylisoxazol-3-yl)ymethyl)-N5-(2-phenylimidazo[ 1,2-a]pyrimidin-7-yl)-1H-
pyrazole-4,5-dicarboxamide,
1-methyl-N5-(2-phenylimidazo[ 1,2-a]pyrimidin-7-yl)-N4-((6-(trifluoromethyl)pyridin-3-

30  yDmethyl)-1H-pyrazole-4,5-dicarboxamide,
N4-(1-cyanocyclopropyl)-1-methyl-N5-(2-phenylimidazo[ 1,2-a]pyrimidin-7-yl)-1H-pyrazole-

4,5-dicarboxamide,



N4- (i mdazo [1,2-a] pyridin-2-ylnmethyl)-1-nethyl-N5 -(2-phenylim dazo
[1,2-a] pyrimdin-7-yl)- 1Hpyrazo le-4,5 -dicarbo xam de, N5 -(2-netho
xyet hyl ) -Wo-2027/pphsayl i m dazo [ 1, 2-a] pyrim din-7-yl)-1H PC2/EP241mioad385 | e- 4, 5-
10 di car boxam de,
N4- ((4-cyanot hi azol - 2-yOret hyl ) - 1- et hyl - N5- ( 2- phenyl i m dazo
[1,2-a] pyrimdin-7-yl)-1Hpyrazo | e-4, 5,5di carbo xam de,
N4- ((5-cycl opropyl- 1H pyrazol - 3- yl)net%yl) 1- net hyl - N5- ( 2- phenyl i m dazo
,2-alp ar - 15,N4- (i dazo
1 bl tﬁ% é%ﬂ&gmgyme‘{ﬁﬁ .vl“y‘la ¥fu% ?%‘5% @mﬁlg af. Q?Nﬁ?”algl%thyﬂﬁ{ N rabb 1]

2-

[1, 2-

[2,

[ 1, 2- a] py.bidmackiomandidy,l) - 1Fprrazo le-4,5 dlcarbo xam de,
2

2 T oy Bl ot 3 Vel Lty EN R Do Do A it 0- 1

- me hylpﬁﬁaﬂdaénﬁmhmkmymbdln 2-yl)met hyl) - hB (2 phenyl i m dazo

t
’ z'z qywééﬁf@@%m ﬁf? A 5??%?%'1137 9/9 Elﬁlg‘gyf%lae%:Ll,%Pgw?—ﬁaz 0

, 5- dm@@b&&&ﬁd@ de,
-nmeth 1- net %é?lH-pyrazol 3-y1) (2 phen |'i m dazo ;1 2- a]

| -
oy i WA ke g Yoy 1 syt | S afpyrimidin Tyl
N4( (4- Chiﬁ&ﬁmﬁogﬂkﬁ&gm@$h@ﬂ&gzO| 3-yl) net hyl) - 1- net hyl - N5- ( 2- phenyl i m dazo

“5%:“3%

[1,2- 25 a E yrim di n- 7Hy % yrazo le-4,5 -dicarbo xam de, N5
-cycloprﬂéi -nthog getinH i ( ﬁ&@ﬂ“@u¢@0@é%ﬂppvnﬂﬁkﬂwhﬂilyiﬁ4m$mk>%53 trlazo
le-4,9 - Alhgqxam de, N443 -ethyliso xazol-5 -yl)nethyl)-1-nmethyl -

-(2- heny |n1 azo'[1,2-a] pyrimdin-7-yl1)-1Hpyrazo le-4,5 -dicarbo xanide,
30 N4( ( 2N tharyqiiniai2ayl Brofigrte t-methyl- NSr@ gyl iNGd 428  Ighelpytitidird azb- 1 H-

[1,2-a]p r|n1d yrazo le-4,5 -dicarbo xam de,
hm-benzy mc%ﬁ‘*“%%&fﬁﬁghenyllnldazo [1,2-a] pyrimdin-7-yl)-1H pyrazo

le-4,5 Nd%(@amybmpmm tié-pyrazol-3-yl)methyl)-1-methyl-N5-(2-phenylimidazo[1,2-a]pyrimidin-7-

yl)-1H-pyrazole-4,5-dicarboxamide,

15 N4-(imidazo[2,1-b]thiazol-6-ylmethyl)-1-methyl-N5-(2-phenylimidazo[1,2-a]pyrimidin-7-yl)-
1H-pyrazole-4,5-dicarboxamide,
N4-((6-chloropyridin-3-yl)methyl)-1-methyl-N5-(2-phenylimidazo[1,2-a]pyrimidin-7-yl)-1H-
pyrazole-4,5-dicarboxamide,
1-methyl-N4-((5-methylpyridin-2-yl)methyl)-N5-(2-phenylimidazo[1,2-a]pyrimidin-7-yl)-1H-

20 pyrazole-4,5-dicarboxamide,
N4-(2-phenylimidazo[1,2-a]pyrimidin-7-yl)-N5-propyl-1H-1,2,3-triazole-4,5-dicarboxamide,
1-methyl-N4-((1-methyl-1H-pyrazol-3-yl)methyl)-N5-(2-phenylimidazo[ 1,2-a]pyrimidin-7-yl)-
1H-pyrazole-4,5-dicarboxamide,
N4-((4-chloro-1-methyl-1H-pyrazol-3-yl)methyl)- 1-methyl-N5-(2-phenylimidazo[1,2-

25  a]pyrimidin-7-yl)-1H-pyrazole-4,5-dicarboxamide,
NS5-cyclopropyl-N4-(2-phenylimidazo[ 1,2-a]pyrimidin-7-yl)-1H-1,2,3-triazole-4,5-
dicarboxamide,
N4-((3-ethylisoxazol-5-yl)methyl)-1-methyl-N5-(2-phenylimidazo[ 1,2-a]pyrimidin-7-yl)-1H-
pyrazole-4,5-dicarboxamide,

30 N4-((2-methoxypyridin-3-yl)methyl)-1-methyl-N5-(2-phenylimidazo[1,2-a]pyrimidin-7-yl)-1H-
pyrazole-4,5-dicarboxamide,
N4-benzyl-1-methyl-N5-(2-phenylimidazo[1,2-a]pyrimidin-7-yl)-1H-pyrazole-4,5-

dicarboxamide,



WO 2011/ 117264PCT/ EP2011/ 054385 - 23-

1-met hyl - Nd- ((2- nmet hyl t hi azol - 4-yl) nmet hyl ) - N5- ( 2- phenyl i m dazo[ 1, 2-a] pyrim
di n-7-yl)woHpywiazmhe- 4, 5- di car boxani de, PCT/EP2011/054385

1- net hyl - N5- ( 2- phenyl i m dazo[ 1, 2-a] pyri m di n-7-y1) - N441- propyl- 1H pyrazol -3
-yl)net hyl )- 1H pyrazol e-4, 5-di carboxam de, 5

N4- ((2- cycl opropyl-5- et hyl oxazol - 4- ylyqret hyl ) - 1- met hyl - N5- (2- phenyl i m dazo
[1,2- a] pyrl m di n-7-yl) - 1H pyrazol e- 4, 5 di car boxam de,

o1 5 o PR by AL AR LR R Rt v | m ez

N4- (( 3- cywhopr-dpydicahoRgmdoxadi azol - 5- yl) met hyl ) - 1- met hyI N5 (2- phenyl i m daz

oL DB S Mo RO S AT F TR s - (€5

, 2-a] pyr lHlp@h‘aﬁel@A yd.l):arﬂulnkaﬁydeazm e- 4, 5 di car boxam de,
|1 engt yl]ggﬁ{}lﬁyc &syl—g—me’chyloxazo ﬁ)tgectjhy?)p met y?N% (2- pher? 1?1%/5&125[01 2-

phenyl i nhgag@{dgn ?_yghwf)yrm(ﬂg mg?dldé;lﬁoxa{hlrdpyr azol e 5 car boxam de, 15 MN4-(benzo
[ d] oxazol - nylimd

[ 1, 2- a] pY( ﬁ%y WCWP 32fwﬁwla%ﬁevlm@y&ka}ewakaén@@henyhmldazou 2-
N4- ((3- '§]99ﬁrﬁf&)&ﬂ-7%l)zlkﬂﬁﬁ§ﬂﬂé A20fcufiklhiiRt hy|) - 1- et hyl - N- (2. phenyl i mi dazol

1,2-a]pyrimd razol e- 4, 5-di carboxani de, 20 or pharnaceutically

accept abNé- (§a¢ylcbpt0ﬂ?é baf- oxadlazolAnéhrmhyl)ehn@ﬂwhﬁﬁt(merwh@ubﬂe[é&at i nvention
| aty d bed ab wh R1
rela %sorgrcrg{aﬂg?_% Eyrg%rlmggh%hena@ﬁ escri bed above, erein i's

phenyl hi en el n sal ahd said thienyl are optionally
substit ulﬂ@ﬂb’yNHdl(iagethybt 214mmd1am143@xymetlﬁ3) -NArd2-Pny imedaie] d 2pdmaaniding’-1 ower

al kyl or i Iomgolquﬁlc bo%’\n%ﬁe alkyl, or R3 and R3', together wth the
nltrogen ey are attached forman azetidine ring,

pyrrol i di-nethyil-Ag2-ofictpilpel 3, dtmhydrmlgznomgne]mre&aieds azleinyBiNvE@-ring i s
optional ly substi ubsti t ent s i ndependently selected from
the gr ou 68?51?1"31d§?(’it[ﬁé g?yr'ﬁﬁ}%‘fl IR Hgﬁ’él’mﬁ%]f3 g@ﬁb"x%‘@%&rtl cul ar conpounds of

f or mulsa (hahenas@]dxbase-aat@achadnéth@gmd- bzep@hguﬁld@wps - dyRighidh-7-yl)-1H-

4- (Azeti di ne-1- car bony1l) - 2- met hyl - 2H pyrazol e- 3-car boxylic acid

( 2- phenyPY'#4% fd‘éétﬁi[lcfrb?xaréﬂdﬁyrl m di n-7-yl)-am de, -24-

2- Met hy | N4-(30R6R 1J1,r2§‘4 &a@l%&oﬁyl}aletgfb @Mﬁe’%ﬁﬁh\%‘ S-ARAPANMAIF1, 86 | Mrimidin-
(2- phenyl-lmdazo pyrimdin-7-y

4-(3, 3- D7 ) uidHpyrazede- f‘»érdlh@rbpxélalzdbonyl) 2 rret hyI - 2H- pyr azol e- 3- car boxyl i ¢
acid (2-phenylimdazo[1, 2-a]pyrimdin-7-yl)-an de,

20  or pharmaceutically acceptable salts thereof.

Another embodiment of the present invention relates to compounds of formula (Ia) as
described above, wherein R' is phenyl or thienyl, wherein said phenyl and said thienyl are
optionally substituted by halogen or lower alkoxy; R’ and R are independently lower alkyl or

25 lower alkoxy lower alkyl, or R’ and R*’, together with the nitrogen atom to which they are
attached, form an azetidine ring, pyrrolidine ring or piperidine ring, wherein said azetizine ring is
optionally substituted by 1 or 2 substituents independently selected from the group consisting of

hydroxyl and halogen.

30 Particular compounds of formula (Ia) are those selected from the group consisting of:
4-(Azetidine- 1-carbonyl)-2-methyl-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide,



54- ( 3- Hydr oxy- azeti di ne- 1- car bony1l) - 2- et hyl - 2H- pyr azol e- 3-carboxylic acid
(2- phenyl - imdazo[1, 2-a] pyrimdin-7-yl)-am de,

4- (Azet i dvoeetlyiazaebonyl) - 2- met hyl - 2H- pyr azol e- 3- car boxyIPCT/EReé1d/054385

[ 2- (3- et hoxy- phenyl)- imdazo[ 1, 2-a] pyrimdin-7-yll-am de,

2- Met hyl- 4- (pyrrolidine-1-carbonyl)-2H pyrazol e-3-carboxylic acid
(2-phenyl -imdazo[ 1,2- 10 a]pyrimdin-4;yl)-am de,

2- Met hyl - 2H pyr azol e- 3, 4-di carboxylic acid 4-(ethyl-nmethyl-am de)

3-[(2-ph -
2ty (el P BB By A Ak gy it
phenyi] pymmnﬂazl){yl]) agpid@] pyri m d| n-7-yl)-am de, 15

Met hyl t4ﬁ@ @?ﬁ%ra)zet}%?% gqcar R, %%meﬁly?gﬁ -pyrazole-3-carboxylic acid (2-phenyl-

HZ phemyzizlo[m Zia]@gn[uﬂnda’h-a-]yp)yarnmm di n-7-yl)-am de],
1- b I id
2E (3- Chl (’)dg %%&%&f?& %ﬂ'&%{ ?}P’i % hgﬁ'%{larﬂz}’gﬁzgle% % g (2 ]ghlenyl-
(

Azet i ﬁima@om-p Damln- 7%d)egnlﬁyé 2H pyrazol e- 3-car boxyl i c acid
2- phenyl -im dazo{p

- 7-y1) -
Et hyl - 2P EsOr @r@nabér@%rgﬂ;%'??pweg%?ﬁarﬁp%sémﬂd [PrétFpthoxrplyD-

[ (2- ph%&izogmg 1127 gﬂla%’i&ém di n-7-y1)-am de], _ _
4- (Azeti di ne met h I-2H—pyrazo|e3carbox lic acid

[ 2- (5- ch?MQﬁhxlﬁr(@m@rﬁXIE l)ria)rboriyﬁr%m[aaolwa]a@ynlmadidr{2 gyl-imidhehe].225

2- Met vyl 4- di car boxylic acid 4-dimethyl am de

3- [(21t6 h%]ﬁﬁr%%ﬁﬁ[@d - alpyrimdin-7-yl)-am de], or pharmaceutically
accept abP-aial28-pyheroéed,4-dneba gyl i/ R 7P GABCTIERLOD LeDSA3athend Smidandt Rer

enbodi rrerﬁtpyrci)r;ndmhf;_yB[a%lsi&r],t invention relates to conpounds of formula (1) or

(
2-
4-
3-
4-
[
4-
(
2-
3-

2-Methyl-4-(piperidine-1-carbonyl)-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide,

15 2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-[(2-methoxy-cthyl)-methyl-amide] 3-[(2-phenyl-
imidazo[ 1,2-a]pyrimidin-7-yl)-amide],
4-(Azetidine- 1-carbonyl)-2-methyl-2H-pyrazole-3-carboxylic acid [2-(3-chloro-phenyl)-
imidazo[ 1,2-a]pyrimidin-7-yl]-amide,
4-(Azetidine- 1-carbonyl)-2-ethyl-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-

20  a]pyrimidin-7-yl)-amide,
2-Ethyl-2H-pyrazole-3,4-dicarboxylic acid 4-(ethyl-methyl-amide) 3-[(2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide],
4-(Azetidine- 1-carbonyl)-2-methyl-2H-pyrazole-3-carboxylic acid [2-(5-chloro-thiophen-2-yl)-
imidazo[ 1,2-a]pyrimidin-7-yl]-amide,

25  2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-dimethylamide 3-[(2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide],

or pharmaceutically acceptable salts thereof.



R7 pharmaceutically acceptable salts thereof as descri bed above, wherein
R2is NN\,. R7, wherein R7is hydrogen, hal ogen, |ower al koxy-C(0)- or
het er oar yWo 20ova7xpeci fi cal | y hydrogen, brono, chloro, echergcanbosyl or

i soxazol -5-yl1; R7'is hydrogen, |ower alkyl or nitro, nore specifically
hydrogen, nmethyl or nitro; R7- is |lower alkyl, cycloalkyl or aryl, nore
specifically methyl, ethyl, propyl, isepropyl, butyl, sec-butyl, isobutyl,
cycl opentyl or phenyl. Particul ar conpounds of fornmula (1) are those
selected fro ISt o

3Ol or o- 2. ettt SBURE AT R BEnhscnfth rlate o pompqunds of ormuls (1 or
[1,2-a]pyrimdin-7-y1)- am de, R’
4- Chl or o- 2, 5-di net hy1- 2H pyr azol e- 3-carboxylic acid (2-phenyl -} m dazo
[1,2-a] pyrimidin-7-y1l)- am de, 2-Phenyl-2H pyrazol e- 3- cafb RG id
(2-phenyl -i m dazo[ 1, 2-a] pyri m di n-7-yl)-am de, 20

4- Bronp- 2, 5-di net hy1l- 2H pyrazol e- 3- carboxylic acid (2-phenyl NnNdazo
[1,2-a] pyrimdin-7-yl)- am de, 4-BronD-2-nethyI-ZFprrazoIe-S-céhgoxylic
aci d ( 2- phwemydeuficuilg azmeptable 3ala]thared ks désaribedybpve, st R is ,

4- Chl or o- 2- et hyl - 2H- pyr azol e- 3- car boxyl i c acid

(2- phenyl -i m dazo[ 1, 2-a] pyri m di n-7-y1l) - am de,

wherein
5
R’ is hydrogen, halogen, lower alkoxy-C(O)- or heteroaryl, more specifically hydrogen,
bromo, chloro, ethoxycarbonyl or isoxazol-5-yl;
R” is hydrogen, lower alkyl or nitro, more specifically hydrogen, methyl or nitro;
10

R’ is lower alkyl, cycloalkyl or aryl, more specifically methyl, ethyl, propyl, isopropyl, butyl,
sec-butyl, isobutyl, cyclopentyl or phenyl.

Particular compounds of formula (I) are those selected from the group consisting of:
15  4-Chloro-2-methyl-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-
amide,
4-Chloro-2,5-dimethyl-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-
amide,
2-Phenyl-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[ 1,2-a]pyrimidin-7-yl)-amide,
20 4-Bromo-2,5-dimethyl-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-
amide,
4-Bromo-2-methyl-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-
amide,
4-Chloro-2-ethyl-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-amide,
25 4-Chloro-2-propyl-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-
amide,
2-Butyl-4-chloro-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-amide,
4-Chloro-2-isopropyl-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-

amide,



25 4-Chl or o- 2- propy1- 2H pyr azol e- 3-carboxylic acid

(2- phenyl -i m dazo[ 1, 2-a] pyri m di n-7-y1)- am de,

2- But yl - awohbowriasi pyr azol e- 3- car boxyl i ¢ aci d PCT/EP2011/054385
(2-phenyl -i m dazo[ 1, 2-a] pyri m di n-7-yl)-am de,

4- Chl or o- 2-i sopropyl - 2H pyr azol e- 3-carboxylic acid

(2-phenyl -imdazo[ 1, 2-a] pyrimdin-7-yl)s amde, -26-

2-sec- Butyl 4 chloro 2H pyr azol e- 3-car oxyllc acid

212 Cﬁhgp)c/)b G- SO %/lil %ﬁ@%‘% cﬂ}%’ gbex% )acld]a(?‘I (ﬂgncyl émldazo [1,2-a]pyrimidin-7-yl)-

(2- phenyMnﬂnldazo[l 2- a]pyrlnldln 7-yl)- amde, 5

(2-2|_ ;ﬁte):::;/%{ %hﬁqr(a-g %oﬁ)h}t%fgzﬁi/pa/{a/‘az :) %aﬁ‘t():oa?iyyiic){é gZ?r?lggyl-lmldazo [1,2-a]pyrimidin-7-yl)-
2- Cycl opanidy1- 5- ni tr o- 2H—pyrazo|e 3-carboxylic acid

(ZZEF E |ny175 W@Pﬁyg%?hopé? g&%% dl nﬁgligﬂ %dc(zé)(]lel&ﬁ imidazo[1,2-a]pyrimidin-7-yl)-

gzipheny&nwsldaz?[l gkf]pyrlﬁ}dlg 7- yé) arlde 10

-l sopro nitro- razol e- 3- carboxyl i ¢ aci o

(2- phenyE Qyﬁlpa%pzﬂ[%m‘go MREHE- ﬁarlyovj_ly acig (3~ a]éenyl -imidazo[ 1,2-a]pyrimidin-7-yl)-

4- 1 soxazghige- y1- 2- met hyl - 2H pyr azol e- 3- carboxyllc acid

2-phenyl -1 m dazo[ 1, 2-a] pyri m di n- 7-

e ny R Shvany Pl ol sl @ ahens i Batiny 2y dnt piheenitst e- 4- ca
rboxyily ¢ It t her eof
e it S A DL e L B e
conS|st|mgm@I Isoxazole 5- carboxyllc aci d

22 5, P 2 € 9 Yaj Xa 0 é-ry[l-i pict 25101}[& P%rp%z():(é)é_g 5 |c %}2}'&18 ra81g22 genyl-lmigazo [1,2-a]pyrimidin-7-

(2- phenyyb%ﬁmﬂazo[l 2-a] pyrimdin-7- y1) anlde

géii[ |P Eegé l&ll-%?ﬁ)éj?r{yi étp]éifl;oﬁ)}/ﬁ a?l‘)lygllrnI?dln -ylc amorTByle} pyralee 4- car%L;E;hlc%%l%l e-4-car

1- Met1By 1ctByl(cotr,i m di n- 5- ylanlno) 1H pyrazol e- 4-carboxylic acid
(2- phenyl-lnldazo [1, 2- ¥r|n1d|n 7-yl)-am de, or pharnaceutically
accept abPePheED4cEUticR by %Fptable sdlts thereof.

Yet particular compounds of formula (I) are those selected from the group consisting of:
Isoxazole-5-carboxylic acid (2-phenyl-imidazo[ 1,2-a]pyrimidin-7-yl)-amide,
20 4,5,6,7-Tetrahydro-benzo[d]isoxazole-3-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-
yl)-amide,
5-(2-Phenyl-imidazo[ 1,2-a]pyrimidin-7-ylcarbamoyl)-3H-[1,2,3]triazole-4-carboxylic acid
methyl ester,
[-Methyl-3-(pyrimidin-5-ylamino)-1H-pyrazole-4-carboxylic acid (2-phenyl-imidazo[1,2-
25  a]pyrimidin-7-yl)-amide,

or pharmaceutically acceptable salts thereof.

Another embodiment of the present invention relates to compounds of formula (I) or
pharmaceutically acceptable salts thereof as described above, wherein R” is 6-membered

30 heteroaryl selected from the group consisting of:



Anot her enbodi nent of the present invention relates to conpounds of fornula
(I') or pharmaceutically acceptable salts thereof as described above,
wher ei n RRoOi28116Hmwaber ed 30 het eroaryl sel ected from t hecympoqi1o64385 sti ng
of :  -27- wherein said heteroaryl is substituted by 1 to 3 substituents
i ndependently selected fromthe group consisting of brono, chloro, nethyl,
met hoxy, cyclopropyl, -C(0)NHCH2CF3, Q% and pyrim di n-5-yl am no.
Particul ar conpounds of formula (1) are those selected fromthe group

consi sting of: 3,6-Dinethyl-pyridine-2-carboxylic acid

(2 phenyl-inid

6- Chl or o- pyri d{ ng="2- car boxyl L. "aci d
(2-phenyl -i m dazo[ 1, 2-a] pyrym di n-7-y
6- Met hoxy- pyri di ne- 2-carboxylic acid
(2- phenyl -i m dazo[ 1, 2-a] pyri m di n-7-y1l) - am de,

5- Br onp- ®hereinhyyid -hptgraadil ﬁ@u@st'mapcbby(ytq T sudstitdents independently selected from the
(2- pheny

A- Br omo- ogﬂ‘ao%%%ﬁlégy?@oﬁ%é’ lo% er‘&l Iz’l%e)](ﬂ))l/(f& y%(;ﬁmr‘pa)pyl, -C(O)NHCH;CF;,

(2- phenyl -itn dazo[ 1, 2- a]pyrlnldln 7-yl)- am de,

6- Met hyl - py] id;:ﬁiz-carboxylic acid

(2- phenyl Zi m*gdazaot 1, 2-a] pyri m di n-7-y1)-am de, 15 Pyrazine-2, 3-dicarboxylic
acid 2-[(2-phe - aﬂagﬁﬁﬁﬁhﬂvﬁzy%ﬂﬂi m din-7-yl)-amde] 3-[(2, 2, 2-

trifluoro-ethyl)-amd
2- (Azeti di ne- 1- carbonyl) N-(2- phenyl-inidazo[l 2-a]pyrimdin-7-yl)-nicotina

En.Zd[e)hegqu-/IC L]OEprétgo ;gcpl%ﬁlélé ?IE: f%r:{n&lla (I¥ arerr%ose )selg gd I%nq ﬁlezgré:u%rcggs)g{nlg S acid
3,6-Dimethyl- pyr1d1ne-2 carboxylic acid (2-phenyl- 1m1dazo[l 2-a]pyrimidin-7-yl)-amide,
2-Chloro-N-(2-phenyl-imidazo[ 1,2-a]pyrimidin-7-yl)-isonicotinamide,
6-Chloro-pyridine-2-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-amide,

10 6-Methoxy-pyridine-2-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-amide,
5-Bromo-3-methyl-pyridine-2-carboxylic acid (2-phenyl-imidazo[ 1,2-a]pyrimidin-7-yl)-amide,
4-Bromo-3,6-dimethyl-pyridine-2-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-
amide,
6-Methyl-pyridine-2-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-amide,

15 Pyrazine-2,3-dicarboxylic acid 2-[(2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-amide] 3-[(2,2,2-
trifluoro-ethyl)-amide],
2-(Azetidine- 1-carbonyl)-N-(2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-nicotinamide,
6-Cyclopropyl-3-(pyrimidin-5-ylamino)-pyridine-2-carboxylic acid (2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide,

20 2-methoxy-N-(2-phenylimidazo[1,2-a]pyrimidin-7-yl)nicotinamide,
S-chloro-2-methyl-N-(2-phenylimidazo[1,2-a]pyrimidin-7-yl)pyrimidine-4-carboxamide,
2-methyl-N-(2-phenylimidazo[ 1,2-a]pyrimidin-7-yl)isonicotinamide,
2-chloro-6-methyl-N-(2-phenylimidazo[ 1,2-a]pyrimidin-7-yl)isonicotinamide,
or pharmaceutically acceptable salts thereof.

25

Another embodiment of the present invention relates to compounds of formula (I7)



20 2-met hoxy- N- (2- phenyl i m dazo[ 1, 2-a] pyri m di n- 7- yOni cot i nam de,

5-chl oro- 2-net hyl - N- (2- phenyl i m dazo[ 1, 2-a] pyri m din-7-yl)pyri mdi ne-4-carb
oxanm de, Wwormtihmb2eM- ( 2- phenyl i m dazo[ 1, 2-a] pyri m di n- 7- pprareeiaosi3sam de,

2- chl or o- 6- met hyl - N- ( 2- phenyl i mi dazo[ 1, 2-a] pyri m di n-7-yGQ soni coti nam de,
or pharmaceutically acceptable salts thereof 25 WO

2011/ 117264PCT/ EP2011/ 054385 -28- 2 HHRN, . _, J\1,1"... .. N1 O,,NJ R (I")
wherein 5 Rlis phenyl or thienyl, wherein sai d phenyl and said thienyl are
optionally substituted, by 1 to 3 substituents independently selected from
the group consi sti {f

hal oal kyl ,

6- member ed nDnocycI|C)het
10sel ected from N and 0, wherein saidl’

by 1 to 3

h;N ge | ower al kyl, |ower al koxy, | ower

I eyer al koxy | ower al kyl; R2is 5- or
Ly?_haV|ng 1 to 3 heteroatons independently
e

| ower hal

teroaryl is optionally substituted

wherein

5 R!

R2
10

15

R3

20

is phenyl or thienyl, wherein said phenyl and said thienyl are optionally substituted by 1
to 3 substituents independently selected from the group consisting of halogen, lower alkyl,

lower alkoxy, lower haloalkyl, lower haloalkoxy and lower alkoxy lower alkyl;

is 5- or 6-membered monocyclic heteroaryl having 1 to 3 heteroatoms independently

selected from N and O, wherein said heteroaryl is optionally substituted by 1 to 3

R3

O
e-n7
NI

substituents independently selected from the group consisting of , halogen,
hydroxyl, nitro, lower alkyl, lower alkoxy, lower alkoxy-C(O)-, lower hydroxyalkyl,
lower haloalkyl, lower alkoxy lower alkyl, lower alkyl-C(O)-, cycloalkyl, heterocyclyl,
aryl, heteroaryl and amino optionally substituted by heteroaryl, wherein two substituents
of R?, together with said heteroaryl to which they are attached, may form a 9- or 10-

membered bicyclic ring;

and R are independently hydrogen, lower alkyl optionally substituted by cycloalkyl,
lower hydroxyalkyl, lower cyanoalkyl, lower haloalkyl, lower alkoxy lower alkyl,
cycloalkyl or heterocyclyl, or

R’ and R, together with the nitrogen atom to which they are attached, form a heterocyclyl

optionally substituted by 1 to 3 halogen, hydroxyl or oxo;

25 or pharmaceutically acceptable salts thereof.

A particular embodiment of the present invention relates to compounds of formula (I”) as

described above, wherein R' is selected from the group consisting of:



hydroxyl, nitro, |ower alkyl, |ower alkoxy, |ower alkoxy-C(0)-, |ower

hydr oxyal kyl , | ower hal oal kyl, |ower al koxy |ower al kyl, |ower alkyl-C(0)-,
cycl oal kywo 2nattermaycl yl, aryl, heteroaryl and am no optCcomeRényg/os4s8stit ut ed
by heteroaryl, wherein two substituents 150f R2, together with said
heteroaryl to which they are attached, may forma 9- or 10- nenbered
bicyclic ring; R3 and R3'are independens !y hydrogen, |ower alkyl optionally

substituted by cycl oal kyl, | ower hydroxyal kyl, | ower cyanoal kyl
| ower hal oal kyl, | ower alh@xy | ower _al kyl, 20cycl oal kyl or heterocyclyl, or
R3 and R3', togethegr the nigr Rtomto which they are attached,
forma heterocycly nal |y (fluted by 1 to 3 hal ogen, hydroxyl or
oxo; 25 or pharnaceutical |y #€ceptabl e salts thereof A particul ar
enbodi ment of the present invention relates to conpounds of formula (1') as
descri bed above, wherein Rl is selected fromthe group consisting of: -29-
and RS wWhgLsin 5 Rdis hydrogen, hal ogen, [ower al koxy or |ower hal oal koxy;
5
R’ is hydrogen, halogen, lower alkoxy or lower haloalkoxy;
R’ is halogen.
10 Another embodiment of the present invention relates to compounds of formula (Ia”)
R R’
N
Al O
o/
A\ NN
A° 4 N
@—#
O N
(Ia%)
wherein
15

A'  is-NH-, -N=, -NR’- or -CH=;
A’ is -N=or -NR?-;
20 A’ is-N=, -NR®- or -CH=;
RS is lower alkyl;
R® s lower alkyl;

25
R s lower alkyl,



R5i s hal ogen. 10Anot her enbodi nent of the present invention relates to
conpounds of formula (la') R3x ,R3" N (la') wherein 15 A'is -NH, -N=
-NR6- or wWOe11/1A2i68 - N= or 20 A3is -N=, -NR6-- or -CH=; PROIEP20108438R Ky ;
R6'is |ower alkyl; 25 R6l ower alkyl; WD 2011/ 117264PCT/ EP2011/ 054385 - 30-

-30-

R is phenyl or thienyl, wherein said phenyl and said thienyl are optionally substituted by 1
to 3 substituents independently selected from the group consisting of halogen, lower

alkoxy and lower haloalkoxy;

5 R'andR* are independently hydrogen, lower alkyl optionally substituted by cycloalkyl,
lower hydroxyalkyl, lower cyanoalkyl, lower alkoxy lower alkyl, cycloalkyl or
heterocyclyl, or

R’ and R, together with the nitrogen atom to which they are attached, form a heterocyclyl
10 optionally substituted by 1 or 2 halogen, hydroxyl or oxo.

Particular compounds of formula (Ia’) are those selected from the group consisting of:
5-(Azetidine-1-carbonyl)-1H-[1,2,3]triazole-4-carboxylic acid (2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide,

15 1H-[1,2,3]Triazole-4,5-dicarboxylic acid 5-(ethyl-methyl-amide) 4-[(2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide],
4-(Azetidine- 1-carbonyl)-2-methyl-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide,
2-Methyl-4-(morpholine-4-carbonyl)-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-

20  a]pyrimidin-7-yl)-amide,
2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-methylamide 3-[(2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide],
2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 3-{[2-(3-chloro-phenyl)-imidazo[1,2-a]pyrimidin-
7-yl]-amide} 4-methylamide,

25 2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 3-{[2-(4-fluoro-phenyl)-imidazo[1,2-a]pyrimidin-7-
yl]-amide} 4-methylamide,
4-(3,3-Difluoro-azetidine-1-carbonyl)-2-methyl-2H-pyrazole-3-carboxylic acid (2-phenyl-
imidazo[ 1,2-a]pyrimidin-7-yl)-amide,
2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-[(2-hydroxy-ethyl)-amide] 3-[(2-phenyl-

30 imidazo[1,2-a]pyrimidin-7-yl)-amide],
4-(3-Hydroxy-azetidine- 1-carbonyl)-2-methyl-2H-pyrazole-3-carboxylic acid (2-phenyl-
imidazo[ 1,2-a]pyrimidin-7-yl)-amide,



Rli s phenyl or thienyl, wherein said phenyl and said thienyl are optionally
substituted by 1 to 3 substituents independently selected fromthe group
consi sti nyoabiihalmwgen, | ower al koxy and | ower hal oal koxPCTEPRR1AMISRI' ar e

i ndependently hydrogen, |ower alkyl optionally substituted by cycl oal kyl,

| ower hydroxyal kyl, | ower cyanoal kyl, | ower al koxy |ower alkyl, cycl oal kyl
or heterocyclyl, or R3 and R3', tqggther with the nitrogen atomto

whi ch they are attached, forma heterocyclyl 10optionally substituted by 1
or 2 halg ; dy 8y un formul a (la')
are thos —Qgngé%%()e %])ﬁllﬁ SHBF%h%ﬁIQ? éé l(J:alrbo c}’jﬂ eﬁ%%%lfp%%@% gl?bo(?(grhcf é)cru{'&
5-(Azet|ﬁmm@kmnwaobdhyiymﬁEM{lyBzﬁ@dmlazole 4 carboxylic acid

2- ph - m 1,25

e [1 o SRRt S BB e B S Y arigd 2413 sy

- [ ( 2- phimiydzo[ IN2-dpzohldi27-v&)}4yidé]m di n- 7-y1) - am de] ,

-2( Aﬁ Llyg Mtk yé&%ﬁgzg%l&%il—éi;%?%lick%g {;%g %ﬁﬁ?lla)gy pré:p?r[ ba%é{ it ¢ f Cflenyl—
t hyl mdiddzapr, PR bhﬂﬁm47%@QQﬂﬂM|) 2F+pyrazo|e 3 carboxyllc acid

2- henyl-lnldazﬁ?l 2- alpyrimdin-7-y

(

1

4

4

(2-p

2- Me

(2 I\/tFa)t hyl 2 ety Bireots- %Mace%bpbﬂqué E(%waelwl H%ltdh@q hfiatpyrimidin-7-yl)-amide]
3-[(2- ph@?&tra rel%%é )ﬁ)‘arﬁ‘]héﬂyr' m din-7-y1)-ani de],

2- Me

b
{
4
a
2

th pyt azol e- 3,’4-di carboxylic acid 3-

[2-(3- c%l\éﬂﬂ@dﬁlﬂemalzpl&hﬂﬂﬂﬁlpm&@]dﬁyKl?ﬂw@rpwlyllqthﬁﬁlwéfarmdqiét[lﬁ%rl ani de, 25
Met byl d 3-
(B PO SRR i BT 93, T
3
d

[ 2- yrimdin-7- yl]-am del 4-nethylam de,

- (3, 3- De-Matiayl GHayetzoth- hédraﬂmid@rﬂﬁm)%z{mmwpmwmm Bd¢3pteaylboxyl i c
Ck@tgslggﬁg%bfazggzogﬁh; i%%%%ggbﬁ:g-géyé)h?F}g?hydroxy-ethyI)-anide]
3- [ (2- phéunxtetid30- li-curlbagD2im&h @] 28y pyrrcdé-B-cdrbydylicanidd@)(3-methoxy-phenyl)- _

?Z(ghens%ﬁﬁ%ﬂg&gfkgégg?% ﬁrboa%l) glgeggygeZstg;azole-3-carboxy||c aci d
2011131726446 L ERZRAbIO054ARarbodic acid 4-[(2-methoxy-ethyl)-amide] 3-[(2-phenyl-
imidazo[ 1,2-a]pyrimidin-7-yl)-amide],
2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-diethylamide 3-[(2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide],
2-Methyl-4-(pyrrolidine-1-carbonyl)-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-
20  a]pyrimidin-7-yl)-amide,
2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-(cthyl-methyl-amide) 3-[(2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide],
2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-cthylamide 3-[(2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide],
25 2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-cyclopropylamide 3-[(2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide],
2-Methyl-4-(piperidine-1-carbonyl)-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide,
2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-[(2-hydroxy-ethyl)-methyl-amide] 3-[(2-phenyl-
30 imidazo[1,2-a]pyrimidin-7-yl)-amide],
2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-(isopropyl-methyl-amide) 3-[(2-phenyl-
imidazo[ 1,2-a]pyrimidin-7-yl)-amide],



4- (1, 1- Di ox0- 1X6-t hi onor phol i ne- 4- car bony1l) - 2- net hyl - 2H pyr azol e- 3- car boxyl
ic acid (2- phenyl-imdazo[1, 2-a]pyrimdin-7-yl)-am de,
2- Met hyl -weRpywiazwhe- 3, 4- di car boxylic acid 4-[ (3- hydr oxpcprerpyiisssas de)
3-[(2-phenylimdazo[1, 2-a] pyrimdin-7-yl)-amde], 5
2- Met hyl - 2H pyrazol e- 3, 4- di carboxylic acid 4-1(3-nmet hoxy-propyl)-am del
-[ (2-phenyli m dazo[ 1, 2-a] pyrim di n-7-yi) - am de],

t hyl - 2H pyrazol e- 3, 4- di car boxylic acid

et r oA B AEel 52 AIMCIN Al TR S8 ety agnige) I Cplens s

- Me
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id 4 [(nﬁdmﬂmbepyﬂmM hwﬂ}mﬂ@l) am de] 3-[(2- 10
eny
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!y DRt GBS B BB et e s myta) BGRB8 G

2- phepytimidird2zdfaini@]a] pyri m d| n-7-yl)- am de],

P gL e A bOn ) 2 21 et el oS PO LS BEL )

hyl 4 3ppMiddo! e- 3, 4- di carboxylic acid 4 [(2 met hoxy- et hyl ) - am de]

2- ph I|mdazo[12a]pyr|mdn7- 1
R e e R Od’rqpyavf‘é%wna% 31E2-phenyl-

2- ph%&izo[mg Jdn%_y@la%ﬁaé]m di n-7-y1) - ani de],
thyl-4-(pyrrolidine-1-car bonyl) 2H pyrazol e- 3-carboxylic acid

_pheny? qusdﬁbmazme-mdammm agidrf-quojobyitybamidke3-[(2-phenyl-imidazo[ 1,2-
yl di carboxylic acid 4-(ethyl-nethyl-am de)

1*6 %]ﬁﬁ@ﬂ@ﬁﬁ[@de - alpyrimdin-7-yl)-am dej,

t hyI 2- Mty 8z @20 8- 4 -dice o bdicydcided- acprdpﬂareltdhw Ehplebeyl-imidazo[1,2-

2- ph l.-im dazo - alpyrimdin-7-yl)-amde], 25

t hyl ae]ﬁﬁ‘-mpuﬁl%naz L‘gde di carboxylic acid 4-cycl opropyl am de

2- phé—l@(ietidmeda@ﬂiohy]a& a¢tpylriHvp gharvlel3 e dnbe ayticdeld, [ 2-(3-trifluoromethoxy-

thyl- eri e- H pyrazol e- 3-carboxylic acid

henyP el“%‘ﬁd‘ﬁ?&foi g ‘5?%%]1%1“" y%/ am de, Y

tigyl 4-Zklzeﬁ3ﬁdfn@210éa%o%y1§ 2%&&{71@{(- Yrafol@8icarboxylic acid [2-(3-chloro-phenyl)-

(2- hydroxy-eth -nmeth I-amde}gS [ (2- phenyl - 30

dazo[liméazéilp%f? Pbﬁlﬁidhn ?yﬂlﬁmlg?n de], 2-Methyl-2H pyrazol e-3, 4-di carboxylic
((j 4- (b 3aR1-oPY yraB ety d 4 RBIES)lic acid 4- meth lamlde 3- 5(2 -phenyl-imidazo[1,2-

2-phenyl’i m azoléa rimdin-7-
P ]pgrlrmdm 7-yl)[am1de Iy yi
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1H-[1,2,3]Triazole-4,5-dicarboxylic acid 5-methylamide 4-[(2-phenyl-imidazo[1,2-a]pyrimidin-
20 7-yl)-amide],
3-(Azetidine-1-carbonyl)-1-methyl-1H-pyrazole-4-carboxylic acid (2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide,
1-Methyl-1H-pyrazole-3,4-dicarboxylic acid 3-(ethyl-methyl-amide) 4-[(2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide],
25 1-Methyl-1H-pyrazole-3,4-dicarboxylic acid 4-(ethyl-methyl-amide) 3-[(2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide],
4-(Azetidine- 1-carbonyl)-2-ethyl-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide,
2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-[(2-cyano-ethyl)-methyl-amide] 3-[(2-phenyl-
30 imidazo[1,2-a]pyrimidin-7-yl)-amide],
2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-(isobutyl-methyl-amide) 3-[(2-phenyl-
imidazo[ 1,2-a]pyrimidin-7-yl)-amide],



WO 2011/ 117264PCT/ EP2011/ 054385 -32- 2- Met hyl- 2H- pyrazol e- 3, 4-di carboxylic
cid 4-[(2-nethoxy-ethyl)-nethyl-am de]
-[ (2- phewgl2omidzzwe| 1, 2- al pyrim din-7-yl)-am dej, PCT/EP2011/054385
- Met hyl - 2H-pyr azol e- 3 4-di carboxylic acid 4-(nethyl-propyl-an de)
-[ (2-phenyl -im dazo[1, 2- a]pyrimdin-7-yl)-amde], 5
- Met hyl - 2H-pyrazol e- 3, 4-di carboxylic agid

—
)

2- phenyl -i m dazo[ 1, 2-al pyri m di n-7-y1) -am del 4-propyl anm de,
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t hyl p@Hylplymdezollé—s]pﬂmrdlduaﬂybaamd@, aci d 4- cycl obut yl am de
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thS RSB it e PR TR B ey midacors -
( 2- phepylimidm-dapeldidd; a] pyri m d| n-7-yl)-amde],
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-(Azeti Hﬁlﬂ&oﬂ.1-$.a]’ppﬂﬂ3ﬂla7 t@ﬁlbyl - 2H pyrazol e- 3-car boxyl | c acid
2- (3-chloro-phenyl) - ]p%lmdn7 11-am

- Et hyl - %M%Wéﬁoméazgleﬁ &d&alfbsasyéw geid Geimgthylamids, [@rﬁhaléyl Stnidazo[1.2-
[(2 ph ¥Jlmld'iﬂ a3p %ikdeg a] pyrimdin-7-yl)-ande],

H—[ riazol é- i carboxylic acid 5-nethylan de

(2 phmmwmaz@[acczptdqlpwfﬁmemorﬁ 20 7-y1)-anide],
Azgti di ne- 1-carbonyl) - 1-net hyl - 14 pyrazol e- 4- car boxyl ic acid
phenyl -imdazo[ 1, 2- a]pyrimdin-7-yl)-am de,
- Met hyl - 1H- pimalzalcmbsdimenti o irhmxopht ioveatpmreButdsee hythpamedhyl foamildd)’) as
-[(2-ph dazo[ 1, 2- a] pyrimdin-7-yl)-amde], 25
Met hyl 8?&%9?3%‘6% e- 3, 4-di carboxylic acid 4-(et hyI nmet hyl - am de)
3 [ (2- phenyl -i mi dazo[ 1, 2- a] pyrim din-7-y1l)-am de],
4- (Azet i dhne 1- carbonyl) - 2- et hyl - 2H- pyr azol e- 3- car boxyl ic acid
( 2- pheny¥"f"dazo[ 1, 2- a] pyri m di n-7-y1) - am de,
15
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R is phenyl or thienyl, wherein said phenyl and said thienyl are optionally substituted by

halogen or lower alkoxy;

R’ and R* are independently lower alkyl or lower alkoxy lower alkyl, or
20
R’ and R, together with the nitrogen atom to which they are attached, form an azetidine ring or

pyrrolidine ring.

Particular compounds of formula (Ia’) are those selected from the group consisting of:
25  4-(Azetidine-1-carbonyl)-2-methyl-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide,
4-(Azetidine- 1-carbonyl)-2-methyl-2H-pyrazole-3-carboxylic acid [2-(3-methoxy-phenyl)-
imidazo[ 1,2-a]pyrimidin-7-yl]-amide,
2-Methyl-4-(pyrrolidine-1-carbonyl)-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-
30 a]pyrimidin-7-yl)-amide,
2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-(ethyl-methyl-amide) 3-[(2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide],



Met hyl - 2H pyr azol e- 3, 4-di carboxylic acid 4-[(2-cyano-ethyl)-nethyl-am de]

[ (2- phenyl - 30 i mdazo[1, 2-a] pyrimdin-7-yl)-am de],

Met hyl -\RBk2pyrdazmhe- 3, 4- di car boxylic acid 4- (i sobutyl - metrhppke1ans4e)

(2-phenylimdazo[1, 2-a] pyrimdin-7-yl)-am de], -33-
Met hyl - 2H pyr azol e- 3, 4- di carboxylic acid

-[ (2- hydroxy- 2- et hyl - propy1) - am de] 3[ (2-

henyl -i m dazo[ 1, 2-a] pyri m di n-7-y1)-am del,
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Azeti nlmm@zoﬂl-ba}pbnmwh) 72)retifigll - 2H pyrazol e- 3-carboxylic acid

2,5 ot oot stk msralh, ol ot

3-[(2- phemyzlzo[m-d@gzﬂ@iknﬁ? vl qayidé, m d| n 7-yl)-am de], or pharmaceutically

accept.abl saJ ts thereof 10 er e od| t of th ent

i nvent] ofll(E PN -fasbong s %WJQHGI?W?ZB 7 'Fﬁb?’g’g‘ )aCI Hléeélé(lr }nﬂgﬁ‘pbbf) wher ei n
Rli s phew&rlﬁfdlﬂwygﬂjyﬂlde wher ei n sa| d phenyl and said thienyl are opt| onal |y
substi tmw hal ogen_ or | ower e/ and R3" are mdependentlg | ower
al kyl or2 HapygasRlp-3, %@l}éﬁrbamwmdé‘r erbgl HisthyRamide) 3 ety lwnidazal

ni tr ogen, BL,MdiR7 Whichadihey are attached, forman azetidine ring or

pyrrolidine rin arti cuI ar conpounds of formula (Ta ) are those sel ected
fromt heZ-@/ﬂ@]@@-Zgjom@zgﬂq-};@-d@ﬁfbogﬂlc acid 4-dimethylamide 3-[(2-phenyl-imidazo[1,2-

4- (Azgt i £ 2- et hyl - 2H pyr azol e- 3-car boxylic acid
(2- ph?ny%b%éh 22[§ %%}ﬂ] pyrimdin-7-yl)-am de,
or pharmaceutically acceptable salts thereof.
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Yet particular compounds of formula (Ia”) are those selected from the group consisting
of:
15 4-(Azetidine-1-carbonyl)-2-methyl-2H-pyrazole-3-carboxylic acid [2-(5-chloro-thiophen-2-yl)-
imidazo[ 1,2-a]pyrimidin-7-yl]-amide,

or pharmaceutically acceptable salts thereof.

Another embodiment of the present invention relates to compounds of formula (I’) as
Y
R"
S
\
N—N
N

20 described above, wherein R? is R ,

wherein

R’ is hydrogen, halogen, lower alkoxy-C(O)- or heteroaryl;
25

R”  is hydrogen, lower alkyl or nitro;

R”" s lower alkyl, cycloalkyl or aryl.

30 Particular compounds of formula (I") are those selected from the group consisting of:



4- (Azeti di ne-1-carbonyl) - 2- met hyl - 2H pyr azol e- 3-carboxylic acid
[ 2- (3- net hoxy- phenyl) - i mdazo[1, 2-a] pyrimdin-7-yll-am de,
2- Met hy 1-wo(pyrraoiesdi ne- 1- car bonyl) - 2H pyr azol e- 3- car borgrirP2@aioss3ss
(2-phenyl -imdazo[1,2- 30 a]pyrimdin-7-yl)-am de,
2- Met hyl - 2H- pyr azol e- 3, 4-di carboxylic acid 4-(ethyl-nethyl-am de)
[ (2-phenyl -im dazo[1, 2- a] pyrimdin-Fsyl)-amde], -34-
Met hyl- 2H pyrazol e- 3, 4-di carboxylic acid

3-

2-

4-1(2-nme gt -

31 (2 phig ke 2iuRalRl BB Uony s acd (2-phenylimidspop - slayrimidin-7y1)-

car bonyldmidenet hyl- 2H pyrazo | e- 3 -carboxyllc acid [2-(3-chloro- phenyl)-
Ie{nh)(:/li‘zg[ 21' 6,% éé g%rch%letggp%% )Péﬁazole- S oz&irz)l édgérpthler%%lnr%%b(‘ia%o Cagpyrlml 1n-7 3;1)
a]pyrinldnﬂeY y0-am de, 2-Ethyl - 2H—pyrazo|e 3, 4- dlcarboxyllc aC|d

4- (et | -am de) 3-[(2-phenyl_-im rim 0- am dej,

2- Met Ryl 2’%&&%@?5&?@% 340%‘5‘8%( HEG (3 eheg¥r lamﬁﬁzaﬁr?e@h@y 2yP )-amide,

3- [ (2- phemybmé-misdamedhit-24- pgzﬁz@wycrawaskmorac?m%e?mlﬂwhzo [O-dpRamTBiaeLy-cal |y

acceptabl e salts thereof Yet particular conpoun s of fornula a (la) are
t hose set®dted fromthe group consisting of:

4- (Azeti @m&nézqaétmmgw&oﬁmi BMBO,%JHLC lea@ ?h&yﬁlﬁa&gwy Lt]f?rlﬁﬁin‘xh yl)-

[ 2- (5-chl or o-t hi ophen-2-y1)- i m daZo pyrimd am de,” ‘or
pharnacemnﬂéally acceptable salts thereof Anot her enbodi nent of the present

| nveny, O%ghfolr@tzeeﬁll)ﬁ SHGRIRBRIS Ay liO LU (R phdnyl-ifiSadd(1 2 afhyHRES 7 RBAROV e

wher ei n
4-Chloro-2-propyl- 2H pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-

amide,
2-Butyl-4-chloro-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-amide,
4-Chloro-2-isopropyl-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-
15 amide,
2-sec-Butyl-4-chloro-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-
amide,
4-Chloro-2-isobutyl-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-
amide,
20  2-Isobutyl-5-nitro-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-
amide,
2-Cyclopentyl-5-nitro-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-
amide,
2-Ethyl-5-nitro-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[ 1,2-a]pyrimidin-7-yl)-amide,
25  2-Isopropyl-5-nitro-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-
amide,
4-Isoxazol-5-yl-2-methyl-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-
yl)-amide,
1-Ethyl-5-(2-phenyl-imidazo[1,2-a]pyrimidin-7-ylcarbamoyl)- 1H-pyrazole-4-carboxylic acid
30 ecthyl ester,

or pharmaceutically acceptable salts thereof.

Yet particular compounds of formula (I’) are those selected from the group consisting of:



R7i s hydrogen, hal ogen, |ower al koxy-C(0)- or heteroaryl; 25 RTis hydrogen,
| ower al kyl or nitro; R7-is |lower al kyl, cycloal kyl or aryl. 30Particular
conpoundswofofionmeda (1') are those selected fromthe grouErPecans®ssss ng of :
WD 2011/ 117264PCT/ EP2011/ 054385 - 35-

4- Chl or 0- 2- et hy1- 2H pyr azol e- 3- carboxylic acid (2-phenyl-im dazo

[1,2-a] pyrimdin-7-yl)- am de, 36-
4- Chl or o- 2, 5-di net hy1- 2H pyr azol e- 3- car%oxyl ic acid (2-phenyl-imdazo

[ 1, 2-a] pyLimdid: =y 1) - 2 2= | - v azohe-3: carboxylic acid
(2 phony ok EbRLcfeokbhe Al ron . DR P RUER O Seitas

4- Br ono- 2,55 dTetehpdro-b2iopdiisazaab le-33cactanxiplixydid @-prenyl-ifnddapbid 12yd pyrimidaz b
[1,2-a]p lﬁmi m din-7-yl)- am de, 4-Brono-2-nmethyl-2H pyrazol e- 3-carboxylic
acid (2-% 8N i i dazo [1, 2-a] pyrimidin-7-y1)- amide, 10

4- Chl or os5-22-ehdiyl-inzithAoyT, 22 plyematic-arixaiogl)a¢i-f ,2,3]triazole-4-carboxylic acid

(2- phgnyl - nldazo[ 1,2-a]lpyrimdin-7-yl)-amde,

4- Chl Jr oMM8t -1 2H pyr azol e- 3- car boxyl i ¢ aci d

(2- phenyl1=Me@h9hazg{2ya{'n2dia45pmﬂlﬁbﬂm:p a¥dlb-4-@ModSlic acid (2-phenyl-imidazo[1,2-

2- But yl -4-chl oro- 2H pyr azol e- 3- car boxyl i c acid

( 2- phenyMPYiNdiy 6Y0;29148 pyri mi di n- 7-y1) - ami de,

4- Chl or 05, ZsH: SRREARYIY £ddeRYB1820k BeRsogar boxyl ic acid

(2-phenyl -im dazo[1,2-a] pyrimdin-7-yl)- 15 am de,

2-sec-Butyl -4-chl oro- 2H pyrazol e- 3-carboxylic acid (2-phenyl-imdazo

[ 1, 2-.@&] pyrim gi - . i < . - - rboxylic
ol d 02" phenyt gt gl e el Bfian (AR Ky Feh: '

2- | sobut geribediabo e, RhErpyRezof-scBibeizd hoxyoaiyt saeita fidin fheenyip-dondidaz of:
[1,2-a] pyrimdin-7-yl1l)- am de,

2- Cycl opentyl-5-nitro-2H pyrazol e- 3-carboxylic acid (2-phenyl-imdazo

[1, 2-a] pyrimdi Rl-7- 1)- am de,
= | = N~ [N/

wherein said heteroaryl is substituted by 1 to 3 substituents independently selected from the
15 group consisting of bromo, chloro, methyl, methoxy, cyclopropyl, -C(O)NHCH,CF3,
O

Lo

Particular compounds of formula (I") are those selected from the group consisting of:

and pyrimidin-5-ylamino.

3,6-Dimethyl-pyridine-2-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-amide,

20  2-Chloro-N-(2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-isonicotinamide,
6-Chloro-pyridine-2-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-amide,
6-Methoxy-pyridine-2-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-amide,
5-Bromo-3-methyl-pyridine-2-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-amide,
4-Bromo-3,6-dimethyl-pyridine-2-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-

25  amide,
6-Methyl-pyridine-2-carboxylic acid (2-phenyl-imidazo[ 1,2-a]pyrimidin-7-yl)-amide,
Pyrazine-2,3-dicarboxylic acid 2-[(2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-amide] 3-[(2,2,2-
trifluoro-ethyl)-amide],



2- Et hyl - 5-ni tro-2H pyrazol e- 3-carboxylic acid

(2- phenyl -i m dazo[ 1, 2-a] pyri m di n-7-yl)-am de, 25

2- 1 sopr opyb-26tni1rzee- 2H- pyr azol e- 3- carboxylic acid PCT/EP2011/054385
(2-phenyl -i m dazo[ 1, 2-a] pyri m di n-7-yl)- am de,

4-1soxazol - 5-y1-2- et hyl - 2H pyr azol e- 3- carboxylic acid

(2- phenyl -i m dazo[ 1, 2-a] pyri m din-7- y3j-am de,

1- Et hyl - 5- (2- phenyl -i m dazo[ 1, 2-a] pyri m di n- 7-yl car banoy1) - 1H- pyr azol e- 4-ca
rboxylic e St salts thereof
36 | S% azeg dﬁlg r%:ag[?! nggﬁ ?erhe%rl dlﬂné’arzgﬁ%éﬂ)&r%ﬁfd 7 ?5 %?c%ttl%ﬁe

(2- phe nyBﬂynbdlamlfﬂc(lﬁm@cpyﬁryhrdmn)-ﬁyr},dil)e-hmrbtegyhdacﬁd (BphenTletmiddaydrd - benzo
[d] iso azo | e- near oxyI ic acid (2-phenyl-imdazo [1 2-a] pyrimdin-7-
yl1l)-anid pyrlmldgl'?'é() Y1 -inidazo [1 ,2-a] pyrinmdin-7-ylcarb amp y1)-3H

[ 1, 2, 3] t o1 haondcestédalipsidooptyble eal@chetkob met hyl ester, 1 -Methyl-3
-(pyrimdin-5 -yl am no)-1H pyrazo | e-4-carboxylic acid (2-phenyl-imdazo
[1, 2- 5a] pyrimdin-7-yl)-am de, or pharmaceutically acceptable salts thereof
10Anot her - enbedilMBidppRiciatda@hRkIRSBRIpo it @R LM FRhl§B ih thiCaTReUR Ry OF
formula (1') .as descri bed above, erein R2 i s 6-nmenbered heteroaryl

sel ect eddgrpvatised ﬁbfu@?t&gbl g{gt,l@lt%pqopp&e dgrivatives which are capable of conversion back to

the parent compound in vivo.



wherein said heteroaryl is substituted by 1 to 3 substituents independently
sel ected fromthe 15 group consisting of brono, chloro, nethyl, nethoxy,
cycl opr opyD,2011Q1MDMHCH2CF3, 0 and pyri m di n-5-yl am no. PCP@EPRI1COFEBS
conmpounds of formula (I') are those selected fromthe group consisting of:
3, 6- D net hyl - pyri di ne- 2-carboxylic acid
(2- phenyl -im dazo[ 1, 2-a] pyri m di n-7-yl}g am de, 20
2- Chl or o- N- (2- phenyl -i m dazo[ 1, 2-a] pyri m di n-7-y1)-isoni coti nam de,
?-ZE:glhglr’ISI- P?/;nl aerzlgfeﬁl%?gj%gé?’qﬁ%&é ?O?é _oglefﬁ _fog E[Tl%e CPfelxa,mufactulre of compounds of formula
6- Met hoxly pydefidédabo e, s dhorgydescecomamirides:
(2-phenyl -im dazo[ 1, 2-a] pyri m di n-7-y1) - am de,
5- Br onp- 3- net hyl - pyri di ne- 2-carboxylic acid
( 2- phenyteattingdanopdynd-lf@yulad di n- 7-y1) - am de
4-Brogn-3,6-dinethyl-pyridine-2-carboxy|ic aci d
(2-phényl -im dazo[ 1, 2-a] pyri m din-7-y1l)- 25 am de,
6- Met hyl - pyri di ne-i3-par x¥kfc acid
(2-pheny|-inidazo[lfz-arﬁy/l 1 gbn-7-yl)-am de, Pyrazine-2, 3-di carboxylic
acid 2-[(2-phenyl-imd Niﬁg%g¥pyrinidin-?-yl)-anide] 3-[(2, 2, 2-
trifluoro-ethyl)-anide],8 - 37-
2- (Azeti di ne-I-carbonylR N (2-phenyl -im dazo[ 1, 2-a] pyri m din-7-yl)-nicotina
m de, 6-Cycl opropyl-3-(pyri®idin-5-ylamno)-pyridine-2-carboxylic acid
(2-phenyl -imdazo [1,2- a]pyrimdin-7-yl)-am de, or pharmaceutically
accept abl e salts thereof It will be appreciated that the conpounds of
general §,ah Teb@pdunli of Briflia® 1 Nvention may be derivatised at functional
groups to provide derivatives which are capabl e of conversion back to the
parent conmpound in vivo. WO 2011/117264PCT/ EP2011/054385 - 38- The
i nvention further &ﬁl s to a process for the manufacture of conpounds of
formula (1) as defl?nﬂg5 bove, which process conpri ses:

0]

10 2

wherein R', R? and R® are as defined above, and if desired, converting the compounds into

pharmaceutically acceptable salts thereof.

15 The reaction described above can be carried out under conditions as described in the

description and examples or under conditions well known to the person skilled in the art.

The compounds of formula 2 and 3 can be prepared by methods known in the art or as
described below or in analogy thereto.
20
The present invention also relates to compounds of formula (I) as defined above, when

prepared by a process as described above.



reacting a conmpound of formula 3 5 H2N.,.,..,11, rN R8 3
with a conpound of formula 2 R2-.)(0 HO 102 wherein R, R2 and R8 are as
defi ned aWwowell/ams4i f desired, converting the conpounds PCHER2011/054385
pharmaceutical ly acceptable salts thereof 15The reaction descri bed above
can be carried out under conditions as described in the description and
exanpl es or under conditions well knowgyto the person skilled in the art.
The conpounds of forrmula 2 and 3 can be prepared by nethods known in the

art or as des@&dlﬂ%%ﬂgsboq*f&%u‘?ar 1 L b%ﬁ%ép%%‘d 'ﬂ?ﬂlﬁfdﬂt(g t}?ooksz 3I&§r %%t%e”t

i nvention al so rel 0 conpoun ornmu |ne ve, when
preparedS@ynmlmeﬁﬂsmmamndmmmmmbddmab@vemuhVﬁmamgﬁwmbéaﬂmﬁ@HMEkiﬁﬁn/054385
ar ed fron1b ildj cks 2 and 3

-39- Compounds of for

accor di ng a0 e ane e el 208 Bup G B TR A b SR u i Be Cotpl | g,

can be aﬁhuew&ﬂMeMygavEBahawmyﬂwhhmnmmeaﬁmhamﬁmamh@BEU)mrgmmsmammhmﬁ¢ed

W th co ea ent h .as 1H en rla o le-I-

-tetramet %fferda]i’FY Ia %‘P%Ib%‘faéél ?S“ pfﬁf“é“ﬁy é‘h%ﬂ“ﬂg}% Fﬁeﬂl"d the
acid 2 1S actlvated by transformation into an acid chloride, ¢.g. by reaction with thionyl chloride.

The acid chloride is then converted by addition of the amine 3 to the desired product, 1. A base,
¢.g. diisopropylethylamine (DIPEA), is usually added to bind liberated HCL.

10 Scheme 1

A T g ¥ LR
+ -

o} W;TN<}_R o} j;TNQ?_R
2 R8 3 Rs 1

Compounds of formula 3 can be prepared according to Scheme 2: 2,4-diaminopyrimidine
15 (4) is reacted with a compound 5, such as a (substituted) 2-bromoacetophenone, or such as a
(substituted) 2-bromo- 1-thiophen-2-yl-cthanone, with a suitable base, such as NaHCOs, to give
3. 2,4-Diaminopyrimidine 4 is commercially available; compounds 5 are either commercially

available, or can be prepared by methods well known in the art.

20 Scheme 2

H,N N\\rNH2 (0] H,N N« _N
1 i 1
RN — hig
\EfN * X—>_ \%N\/)_R
R® R®
4 5 3
X = leaving group, e.g. Br

25 Compounds of formula 2, with R being a pyrazolyl carboxylic acid derivative, can be
prepared according to Scheme 3, wherein R®” is as defined above: Compound 6 is reacted with a
hydrazine 7, or a salt thercof, to give a pyrazole 8 (similar to the method of A. Hanzlowsky, B
Jelencic, S. Recnik, J. Svete, A. Golobic, B. Stanovnik J. Heterocyclic Chem. 2003, 40(3), 487-
498). Selective mono-saponification of the diester 8 yields, depending on the reaction conditions,

30 compound 2a or its isomer, compound 2b.



5 anhydri de, and converted by addition of amne 3 to the desired product,
1. In another nmethod, the acid 2 is activated by transformation into an
acid chl owpde11/87%4 by reaction with thionyl chloride. Phe/EReoid/iostsBdride is
t hen converted by addition of the amne 3 to the desired product, 1. A
base, e.g. diisopropylethylamne (D PEA), is usually added to bind
liberated HC1. 10Scheme 1 2 R-. OH 0 249. 2 RN )\1..N..... ".N Rl 017?11-
Compounds of fornula 3 can be prepared according to Schene 2:

2,4-di am nopyrimdine 15 (4) is reacts%gerx\%']gh a conmpound 5, such as a
(substituted) 2-bronpacetophenone, or such as a (substituted)

2- brono- 1-t hi ophen-2-yl -et hanone, with a suitable base, such as NaHCO3, to
give 3. 2,4-Diaminopyrimdine 4 is comrercially avail abl e; c&ﬂg%f)unds 5 are
either commercially available, or can be prepared by methqdg well known in

the art. N.\” ~COOH
| R®

X COOEt ,
| HNo ,—5, { a
Etoocj‘):cooa ¥ ge T Ny Scookt
0 he'
R
X = leaving 7 8
group, e.g. NEt, | COOH
N \S\
‘N~ COOEt
1g"
R
2b
5 Compounds of formula 1, with R* being a lower alkoxycarbonyl-substituted

heteroaromatic ring, can be further transformed according to Scheme 4, wherein R* and R* are

as defined above. For instance, compounds of the general formula 1-COOEt can be saponified

by suitable methods, e.g. by reaction with KOH, to give 1-COOH. Upon activation with a

suitable reagent such as TBTU, 1-COOH can be converted with a primary or secondary amine to
10 1-CONR’R?. Alternatively, 1-COOEt can be directly converted into 1-CO NR’R?, ¢.g. by

reaction with an amine such as methylamine.

Scheme 4
COOEt COOH CONR®R?
N N N
Z \|4 1 z \|4 1 Z \|4 1
O\g/Nj_R OL(N\/)_R O\%/N\/)_R
R® R® R
1-COOEt 1-COOH 1-CONR3R?

| 4

15

Alternatively, compounds of formula 1, with R* being an amide-substituted pyrazole ring,
can be obtained according to Scheme 5: Upon activation with a suitable reagent such as TBTU,
1-methyl-1H-pyrazole-4-carboxylic acid (9) can be converted with a primary or secondary amine

20 to 10. A suitable base, such as tricthylamine, may be added. Metallation with a suitable agent

such as tBuLi, and subsequent reaction with CO, yields carboxylic acid 11. A complexing agent,



20Schenme 2 RBR8 453 X = | eaving group, e.g. Br 25Conpounds of formula 2,
wth R2 being a pyrazolyl carboxylic acid derivative, can be prepared
accordi ngvoaoSchezse 3, wherein R6- is as def med above: E@ommeood/ 084385
reacted with a hydrazine 7, or a salt thereof, to give a pyrazole 8
(simlar to the nethod of A Hanzl owsky, B. Jelencic, S. Recnik, J. Svete,
A. Golobic, B. Stanovnik | Heterocyclig; Chem 2003, 40(3), 487- 498).

Sel ecti ve nono-saponification of the diester 8 yields, dependi ng on the

2011/ 11796 HRCH EBRORT 0T RE AR SRyt by hSRTRIRG s o,

NEt 2 110with B ih tlo@OBkE{ogRE8 Scheme 1, delivers 1-pyrazolylamide.

Scheme 5
5
5
3 RS\N/R
COOH R—N R-N
i O
N.N — \ — N \
| COOH \Er\li)—R
9 10 1 1-pyrazolylamide
All reactions are typically performed in a suitable solvent and under an atmosphere of
argon or nitrogen.
10

The corresponding salts with acids can be obtained by standard methods known to the
person skilled in the art, e.g. by dissolving the compound of formula () in a suitable solvent such
as ¢.g. dioxane or THF and adding an appropriate amount of the corresponding acid. The
products can usually be isolated by filtration or by chromatography. The conversion of a

15 compound of formula (I) into a pharmaceutically acceptable salt with a base can be carried out
by treatment of such a compound with such a base. One possible method to form such a salt is
¢.g. by addition of 1/n equivalents of a basic salt such as ¢.g. M(OH),, wherein M is metal or
ammonium cation and n is number of hydroxide anions, to a solution of the compound in a
suitable solvent (e.g. ethanol, ethanol-water mixture, tetrahydrofuran-water mixture) and to

20 remove the solvent by evaporation or lyophilisation.

The conversion of compounds of formula (I) into pharmaceutically acceptable esters can
be carried out ¢.g. by treatment of a suitable carboxy group present in the molecule with a
suitable alcohol using ¢.g. a condensating reagent such as benzotriazol-1-

25  yloxytris(dimethylamino)phosphonium hexafluorophosphate (BOP), N,N-
dicylohexylcarbodiimide (DCC), N-(3-dimethylaminopropyl)-N’-cthylcarbodiimide
hydrochloride (EDCI) or O-(1,2-dihydro-2-oxo-1-pyridyl)-N,N,N,N-tetra-methyluronium-
tetrafluoroborate (TPTU), or by direct reaction with a suitable alcohol under acidic conditions, as

for example in the presence of a strong mineral acid like hydrochloric acid, sulfuric acid and the



2b 5Conpounds of fornmula 1, with R2 being a | ower

al koxycar bonyl - substituted heteroaromatic ring, can be further transforned
accordi ngvoaoSchezse 4, wherein R3 and R3' are as defi ne#Calmre@.1/0Fo85

i nstance, conpounds of the general fornula 1-COOEt can be saponified by
sui tabl e nmethods, e.g. by reaction with KOH, to give 1-COOH Upon
activation with a suitable reagent suclyas TBTU, 1-COOH can be converted
with a primary or secondary amne to 10 1- CONR3R3' . AIternativer, 1- COCEt

be dj ' '
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wth R2 MBkmguammbmﬁﬂe substituted pyrazole ring, can be obtalned accordi ng
to Schenme 5: Upon activation with a suitable reagent such as TBTU,

1- net hyl - 1H pyrazol e- 4-carboxylic acid (9) can be converted with a primary

or secondaryhﬁﬁﬁnanﬂanpmp&@mnAsaukmabmedbameemmqmﬁ s compainbydfvimeda (Iay be
added.. Met al an mnth a s |tabl ent such as tB ubsequent

r eact Pon®W! S nigrmadigée g ‘H&%&?P %e?rad gepordine g Fpt %gauﬁalegggmr WO

2011/ 117£84R&Y tERZAAINOQR 4888 th dbbve Bistn@maRANt aFRbMtcetiSkhivhienel khcWi ne,

may be added in the netallation step. Coupling of 11 with 3, in close

anal ogy Mghs¥heien be prraped By gleﬁlosg/lf@m i therrins in aafagpgheseto.

910111- pyrazol yl am de Al'l reactions are typically perforned in a

sui tabl e sol vent and under an atnosphere of argon or nitrogen. 10 The
corresponding salts with acids can be obtai ned by standard net hods known to
the person skilled in the art, e.g. by dissolving the conpound of formula
(I') in a suitable solvent such as e.g. dioxane or THF and addi ng an
appropriate anount of the corresponding acid. The products can usually be
isolated by filtration or by chromat ography. The conversion of a



15 conpound of fornmula (1) into a pharmaceutically acceptable salt with a
base can be carried out by treatnment of such a conpound with such a base.
One possiwbeonetimsd to form such a salt is e.g. by addi PCOEPRI11DE4385

equi valents of a basic salt such as e.g. MOH),1, wherein Mis netal or
ammoni um cation and n is nunber of hydroxide anions, to a solution of the
conpound in a suitable solvent (e.g. eihanol, ethanol-water m xture,
tetrahydrof uran-water m xture) and to 20 renove the solvent by evaporation
or |yophili Saj& 88¢cribed abog thec C{%rﬁngsf of @ 9&%9§n\%§1t1&9fla{%lb%er( kc}unh ng o
phar maceut i cal y acceptabl'e es ers e car e } treatment of
a suit abinhlbuerE)bOyA @twm;p TPeesenbdurnds of He mredeeicinlention tim thes:ufnre bb ueedakidehol

e SR O B S on e DB E B RabapBR e whin

N, Ndi cy| ahexydutasdobygl PDiffil 0.8 1(11@63@)1‘5 These diseases include, but are not limited to, certain
N-(3- %i net h}g}ta %@ropg/ %, ar bodi.im de h {lfpl oride. EDCI ). or

0- (1, 2- dPHGRAMS- ISYLES| 245 450§ leﬁr ROYIEYS AIGH ‘f‘?yl*l niCRSr SYTRIBPSbor at
e (TPTU) ass@tfiat&y wiihr &GizoplRasib, @éluéMﬂah dasofdel tobfuBst@lceMitedI PSR hotRC Hibder,
conditions, as for exanple in the presence of a strong mneral acid I'i ke

hydr ochl §PiY disprders suahras ppric dispigen ﬁbseﬁ%\@/cwubm Pispideirg ApSTYEPPHLIIV 94 385

-42- 1 k?enel@ﬁ%?ioéiﬂ flsy BRYIRY dfi el nBNQHE GRBrdeR s%@ﬁ“i@[’&rﬁﬁs&?s 8RERE S
wi th suiTabl e acids by anal ogous nethods. Insofar as their (E)reparatl on is
1

not descei tsedesi retshindresrangsizasion dnbeiensiysbiondpss @fchfa@rAﬁheanf(rIS) igagesoahlti- as
1 iRt t d
a (fg ehLRd! c%’e%%n&{ ?ﬂﬂrbgiséis&ﬁé} RE pe{sacﬁé%geggo@t‘a {pg aPQ.lsBHiePsng{ g&g&ra‘p;syéﬁ?&tﬂf? S or

according to Set fort mat er i

commer ci edriditioay aiuklalrse psychapimn atta:ntichedfaﬁctt/haper@calrvltbedlpmécpa(lélaH@y ore trélatdd
E(Zg\_’m ! nat%en litdlsordellbegﬁlgalci)lge er% %gercﬁ%be’é S a\I{\('i)re%a(%lci]‘ g%olréfrzrgf s:: q }]E{la?)%ceggfl on
have beemefiiandetrodégehérbiite REUOA achi wd tAylzhe]ihﬁ wdmma,ndﬁmmﬁgthE Qscasent

i nventi OE 1;zan t heref ore he usgﬁﬁi ei t her, al one. or canbi nat.i on wi th ot her
drugs, fOF<ERES (Espivedruigny, erﬁ%pﬁ%kﬁxi’% SB’rnalducg LSBTV lfh YRR at ed

by PDﬁlol%maﬁab%balm&gniﬁbﬁgmcﬂlageaaslaﬁnlcminuﬂlem brdbstasRemnot limted to,
certain 5 psychotic disorders such as schizophrenia, positive, negative
and/ or cognitive synptons associ ated with schi zophreni a, del usi onal

di sorder or stpshanaen B HsPRYEARQ hRarBh &AFi68 bompdtioal Yorhrialder s such as
pani ¢ di sorder, obsessive/conpul sive disorders, acute stress disorder or

gener al i gasepoand psedofingd ahorveland a phagmacautinally pesaptablersvaigeand/otiadisyadér s such as
Par ki nson' s di sease or restless | eg syndrone, cognition deficiency

di sorders such as Al zheiner's disease or multi- 10 infarct denentia, nood
di sorder s sucTheastedépn Blesyissrendrades pohpoundh %dﬁ&t@b@i ah\)rve freusopsychi atric
condi tio %rasu% cal‘i’1 ac lVé/ Cht])(s)tgrllcse eatetmeaﬂt ia§) ﬁllel%ef Itl%éllﬁ C (s:t%rllc\éls del tse%{n(;e%
(ADHD) or Ferared Gttenttonar o Sordér s Bttt ydasor ders areéh bet'es and
rel ated dld&ﬂrp@tq:hsl,axs uﬁmSasest\ylpm ae diodbletce by iﬁ*BlEIlOAmmlblmupadagaﬂbexsat ive

di sorders such. ner's._.di sease, n i nson' s

i onse. Menpeitishl bFesindiice’ o MRRESGrenl per PR R B GRSt ot mr s and
15 henat @hegpleahia. Hokitige @B@tl@& afdiéivoasitivefalpt Ry dssceaitad WighRhRopHREEaSst

cancer.. The invention therefore also relates o phar ITB.C(?UtI cal

conpasi tﬂ%ﬁ%@%ﬁﬂfrﬂ%ﬁ HGSanETRpISEhes SRt 1St BHEY Sl PHRaT PRI Ut i cal |y
accept abhReGak/ch RipuRREARErddd] 4VRMNress disorder, generalized anxiety disorder, drug

addictions, movement disorders, Parkinson’s disease, restless leg syndrome, cognition deficiency
disorders, Alzheimer’s disease, multi-infarct dementia, mood disorders, depression, bipolar
disorders, neuropsychiatric conditions, psychosis, attention-deficit/hyperactivity disorder,

30 attentional disorders, diabetes and related disorders, type 2 diabetes mellitus, neurodegenerative
disorders, Huntington’s disease, multiple sclerosis, stroke, spinal cord injury, solid tumors,

hematological malignancies, renal cell carcinoma and breast cancer.



20The invention |i kew se enbraces conpounds as descri bed above for use as
therapeutically active substances, especially as therapeutically active
subst ancesofori/tihms4t r eat mrent and/ or prophyl axi s of di seacEEPadi1 o385 e
nodul at ed by PDE10A inhibitors, particularly as therapeutically active
substances for the treatnent and/or prophylaxis of psychotic disorders,

schi zophreni a, positive, negative and/ gf cognitive synptons associated with
schi zophreni a, 25 del usi onal di sorder, substance-induced psychotic

i sorder, Anshahdind SRLARS: RNl AULASE , RIRARS) KELEATAN Shyg:

di sorders, acute stress disdrder, generalize anX|et ru
addiction&pbﬂnﬁeMeanmdmﬁEMHaxswhﬁhmknmxbhﬁaﬂ@ﬂﬁﬁﬂ@égnmbsmﬁﬂmﬂwhb@yﬁyndrone

cognitio eficiency, diso
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attention di sorders i abet es and. re d di sorders, bet es
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mal i gnancj es, Tenal cell carcinoma and breast cancer.
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denentia, nood disorders, depression, bipolar disorders, neuropsychiatric
conditions, psychosis, attention-deficit/hyperactivity disorder,
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conpri ses adm nistering a conpound as defined above to a hurman bei ng or
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The invention also relates to the use of compounds as described above for the preparation
of medicaments for the therapeutic and/or prophylactic treatment of diseases which are
30 modulated by PDE10A inhibitors, particularly for the therapeutic and/or prophylactic treatment
of psychotic disorders, schizophrenia, positive, negative and/or cognitive symptoms associated
with schizophrenia, delusional disorder, substance-induced psychotic disorder, anxiety disorders,

panic disorder, obsessive/compulsive disorders, acute stress disorder, generalized anxicty



25 disorders, Huntington's disease, nultiple sclerosis, stroke, spinal cord
injury, solid tunors, hematol ogi cal malignancies, renal cell carcinoma and
breast cawmoeni1/11726¢4 The invention also relates to the weE/EPROICOMI8TNAS as
descri bed above for the preparation of nedicanents for the therapeutic

and/ or prophylactic treatnent of diseases which are 30 nodul ated by PDE1OA
inhibitors, particularly for the therapeutic and/or prophylactic treatnent
of psychotrc di sorders, schizophrenia, positive, negative and/or cognitive
synpt ons Cid p ;
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5 The human PDE10OA full length assay was perforned in 96-well mcro
titer plates. The reaction m xture of 50 pi contained 20 mM HEPES pH=7.5
/10 mM MwW0200u0%26ag/ M BSA (Sigma cat. # A-7906), 50 nbCT@EPRVI1SH4ER, cat.
# G6129) and 50 nM[3H -cGW (GE Heal thcare, cat. # TRK392 S A

13.2C /mmol ), 3.75 ng/well PDE10A enzyme (Enzo Life 10 Science, Lausen,
Switzerland cat # SE-534) with or withg (Et a specific test conpound. A range
of concentrations of the potential inhibitor was used to generate data for

cal cul ating t'ﬂge f6RRGHE Eers?\késoc'élrr% oituﬁlalopdetr & %e'ieier%‘ﬂleltdﬁsﬂé’cnbﬁ czgt?{%gﬂl%ﬂﬁdse f ect

(e.g. 1GCso, concetratlon I bi activity
by 50% . thblq)rﬁsapmeﬁmcm EEEil(Wacttyltyvaﬁthb e&hprdmm ofitbepresaneineapneas T¢ternre@ct i on

was initiated st rat [3H - 15
cowp) "ant 1 o PEn BSOS R PR AR AR iR R ans EAPLTE. The
react i ondesasbel€Fawaaa; le.ckt biy, PmtﬂNaﬂg\cB&BSpIUS)& (2080) BIPA: 330230707 ati on beads (GE
Heal t hcare, cat. # RPNQ)150) in 18 mM zi nc sul phate sol ution (stop
reagent). After 1 h under shaking, the plate was centrifuged one mnute at

170 g to al I'w IHMSPDEI(@EMH Engtﬁfaﬁsﬁgr%r Gerforndi Q3BL WM nERY Rt ﬁmése The
measured on_a Perkin El nmer Count Scintillation plate reader The

conpound¥3go8JPiiuig of &0 vbP%%ed( 10 YA FEPES nitsle (181 ol Melh(- %omg/wB%r e

speci fi calibfa R& @WAS79H SbeﬁMWl\@P RSl | 5ta|#| &}6 oWd lsopMa rae.6oid ng
t abl e shggvl\é/s aElata for s%ﬂrre exanp A %ﬁda > i nhi bi tE oﬁcl Cso m

[jaml11] Hﬂalthcgalgats#OTWMsm 617303313111001@2685 GlgON@BH@EloA enzyme (Enzo Life

10 Science, Lausen, Switzerland cat # SE-534) with or without a specific test compound. A range of
concentrations of the potential inhibitor was used to generate data for calculating the
concentration of inhibitor resulting in 50% of the effect (e.g. ICso, the concentration of the
competitor inhibiting PDE10A activity by 50%). Non-specific activity was tested without the
enzyme. The reaction was initiated by the addition of the substrate solution (¢cGMP and [*H]-

15 ¢GMP) and allowed to progress for 20 minutes at room temperature. The reaction was
terminated by adding 25 pul of YSi-SPA scintillation beads (GE Healthcare, cat. # RPNQO0150) in
18 mM zinc sulphate solution (stop reagent). After 1 h under shaking, the plate was centrifuged
one minute at 170 g to allow beads to settle. Afterwards, radioactive counts were measured on a
Perkin Elmer TopCount Scintillation plate reader.
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The compounds according to formula (I) have an ICs value below 10 uM, more
specifically below 5 uM, yet more specifically below 1 pM. The following table shows data for

some examples.

Example PDE10A inhibition
ICso [umol/1]
z 0.9513
3 0.097
4 0.6709
3 0.0268
6 0.3841




-47- Exanple PDE1OA inhibition I1Cso [IInl/1] 7 0.1404 8 0.0647 9 0.0446 10
0.105 11 0.1053 12 0.0188 13 0.0479

WO 2011/117264 PCT/EP2011/054385
-47-
Fxample PDE10A inhibition
ICso [umol/1]

7 0.1404
8 0.0647
9 0.0446
10 0.105

1 0.1053
12 0.0188
13 0.0479
14 0.1252
15 0.7485
16 0.0821
17 0.0283
18 0.1475
19 0.5529
20 0.6431
21 0.3136
22 0.042

23 0.0643
24 0.3207
25 0.324
26 0.024
27 0.1627
28 0.2509
29 0.0033
30 0.0331




14 0. 1252 15 0.7485 16 0.0821 17 0.0283 18 0. 1475 19 0.5529 20 0.6431 21
0.3136 22 0.042 23

WO 2011/117264 PCT/EP2011/054385
-48-
Fxample PDE10A inhibition
ICs [umol/T]
32 0.0228
34 0.035
36 0.032
38 0.0229
39 0.0864
43 0.8996
a4 0.8128
45 0.0083
46 0.7848
47 0.0152
48 0.0035
49 0.0019
50 0.0244
51 0.0148
52 0.0029
33 0.0236
54 0.0343
35 0.0085
56 0.0173
37 0.023
38 0.0273
59 0.0211
60 0.0806
61 0.0235




0.0643 24 0.3207 25 0.324 26 0.024 27 0.1627 28 0.2509 29 0.0033 30 0.0331
-48- Exanpl e PDELOA inhibition

WO 2011/117264 PCT/EP2011/054385
-49.
Fxample PDE10A inhibition
ICso [umol/1]
62 0.0129
63 0.0048
64 0.0065
65 0.0348
66 0.0115
67 0.0257
68 0.0377
69 0.0044
70 0.0332
71 0.0176
72 0.4634
73 0.0028
74 0.004
75 0.0049
77 0.0063
78 0.1246
79 0.2467
80 0.4963
81 0.7034
82 0.0034
83 0.0034
84 0.0038
85 0.004
86 0.0052




ICso [Ilml/1] 32 0.0228 34 0.035 36 0.032 38 0.0229 39 0.0864 43 0.8996 44
0.8128 45 0.0083 46 0.7848

WO 2011/117264 PCT/EP2011/054385
-50-
Fxample PDE10A inhibition
ICso [umol/1]
87 0.0055
88 0.0057
89 0.0061
90 0.0061
91 0.0061
92 0.0065
93 0.0083
94 0.0112
95 0.0122
96 0.0126
7 0.0147
o8 0.0147
99 0.019
100 0.0218
101 0.022
102 0.0279
103 0.0287
104 0.0296
105 0.0366
106 0.0433
107 0.0519
108 0.0817
109 0.089
110 0.2219




47 0.0152 48 0.0035 49 0.0019 50 0.0244 51 0.0148 52 0.0029 53 0.0236 54
0. 0343 55 0. 0085 56

WO 2011/117264 PCT/EP2011/054385
-51-
Example PDFcl 0A inhibition
so [umol/1]
11 0.3644
112 0.0013
113 0.0026
114 0.0028
115 0.0051
116 0.0051
117 0.0062
118 0.0119
119 0.0133
120 0.0137
121 0.0167
122 0.0169
123 0.0173
124 0.0177
125 0.0187
126 0.0247
127 0.0259
128 0.026
129 0.0332
130 0.0349
131 0.0351
132 0.0486
133 0.0522
134 0.0576




0.0173 57 0.023 58 0.0273 59 0.0211 60 0.0806 61 0.0235 -49- Exanple
PDE10OA inhibition ICso [IIml/1] 62 0.0129 63

WO 2011/117264 PCT/EP2011/054385
-52-
Fxample PDE10A inhibition
ICso [umol/1]
135 0.0641
136 0.0997
137 0.1173
138 0.1305
139 0.1484
140 0.1506
141 0.1509
142 0.1517
143 0.162
144 0.1984
145 0.2105
146 0.2123
147 0.2345
148 0.2439
149 0.2602
150 0.2634
151 0.2875
152 0.3022
153 0.3053
154 0.3148
155 0.346
156 0.359
157 0.3895
158 0.427




0.0048 64 0.0065 65 0.0348 66 0.0115 67 0.0257 68 0.0377 69 0.0044 70
0.0332 71 0.0176 72 0.4634

WO 2011/117264 PCT/EP2011/054385
-53-
Fxample PDE10A inhibition
ICso [umol/1]
159 0.4508
160 0.4585
161 0.5471
162 0.6236
163 0.636
164 0.725
165 0.7759
166 0.8121
167 0.8247
168 0.8654
169 0.9633
170 0.9693
171 0.9886




73 0.0028 74 0.004 75 0.0049 77 0.0063 78 0.1246 79 0.2467 80 0.4963 81
0.7034 82 0.0034 83
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The compounds of formula (I) and/or their pharmaceutically acceptable salts can be used
as medicaments, e.g. in the form of pharmaceutical preparations for enteral, parenteral or topical
administration. They can be administered, for example, perorally, ¢.g. in the form of tablets,
coated tablets, dragées, hard and soft gelatin capsules, solutions, emulsions or suspensions,
rectally, e.g. in the form of suppositories, parenterally, e.g. in the form of injection solutions or

suspensions or infusion solutions, or topically, ¢.g. in the form of ointments, creams or oils.

The production of the pharmaceutical preparations can be effected in a manner which will
be familiar to any person skilled in the art by bringing the described compounds of formula (T)
and/or their pharmaceutically acceptable salts, optionally in combination with other
therapeutically valuable substances, into a galenical administration form together with suitable,
non-toxic, inert, therapeutically compatible solid or liquid carrier materials and, if desired, usual

pharmaceutical adjuvants.

Suitable carrier materials are not only inorganic carrier materials, but also organic carrier
materials. Thus, for example, lactose, corn starch or derivatives thereof, talc, stearic acid or its
salts can be used as carrier materials for tablets, coated tablets, dragées and hard gelatin capsules.
Suitable carrier materials for soft gelatin capsules are, for example, vegetable oils, waxes, fats
and semi-solid and liquid polyols (depending on the nature of the active ingredient no carriers
might, however, be required in the case of soft gelatin capsules). Suitable carrier materials for
the production of solutions and syrups are, for example, water, polyols, sucrose, invert sugar and
the like. Suitable carrier materials for injection solutions are, for example, water, alcohols,
polyols, glycerol and vegetable oils. Suitable carrier materials for suppositories are, for example,
natural or hardened oils, waxes, fats and semi-liquid or liquid polyols. Suitable carrier materials
for topical preparations are glycerides, semi-synthetic and synthetic glycerides, hydrogenated
oils, liquid waxes, liquid paraffins, liquid fatty alcohols, sterols, polyethylene glycols and

cellulose derivatives.

Usual stabilizers, preservatives, wetting and emulsifying agents, consistency-improving
agents, flavour-improving agents, salts for varying the osmotic pressure, buffer substances,
solubilizers, colorants and masking agents and antioxidants come into consideration as

pharmaceutical adjuvants.



0. 0034 84 0.0038 85 0.004 86 0.0052 -50- Exanple PDE1OA inhibition |C50
[janpl/1] 87 0.0055 88 0.0057 89 0.0061 90 0.0061
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The dosage of the compounds of formula (I) can vary within wide limits depending on the
disease to be controlled, the age and the individual condition of the patient and the mode of
administration, and will, of course, be fitted to the individual requirements in each particular case.
For adult patients a daily dosage of about 0.1 to 2000 mg, especially about 1 to 500 mg, comes
into consideration. Depending on severity of the disease and the precise pharmacokinetic profile
the compound could be administered with one or several daily dosage units, ¢.g. in 1 to 3 dosage

units.

The pharmaceutical preparations conveniently contain about 0.1-500 mg, more specifically

1-200 mg, of a compound of formula (I).

The following examples serve to illustrate the present invention in more detail. They are,

however, not intended to limit its scope in any manner.



91 0.0061 92 0.0065 93 0.0083 94 0.0112 95 0.0122 96 0.0126 97 0.0147 98
0. 0147 99 0.019 100
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Examples

Example 1

4-Chloro-2-methyl-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-
yD)-amide

29
NN NN

- cd =

N-N_ LD_@

Step 1. 2-Phenyl-imidazo[1,2-a]pyrimidin-7-viamine

Bromoacetophenone (2.71 g, 14 mmol) was added to a solution of 2,4-diaminopyrimidine (1.00
g, 9 mmol) in acetone (40 ml), and the mixture was heated to reflux for 5 h. The cooled
suspension was filtered, the precipitate was washed (acetone), and then stirred for 15 min in a
mixture of 10 ml water and 15 ml NH4OH (25%). The suspension was filtered, washed (water),
and dried under vacuum. The crude product (1.9 g, quant.) was used in the next step without

further purification.

MS (m/e) =211.1 [M+H'].

Step 2. 4-Chloro-2-methyi-2H-pyrazole-3-carboxylic acid (2-phenvi-imidazo[1,2-a]pyrimidin-7-
vl)-amide

TBTU (2-[1H-benzotriazole-1-yl]-1,1,3,3-tetramethyluronium tetrafluoroborate, 180 mg, 0.56

mmol) and diisopropylethylamine (181 mg, 1.4 mmol) were added to a solution of 4-chlor-2-
methyl-2H-pyrazole-3-carboxylsdure (ArtChem, 75 mg, 0.47 mmol) in DMF (2 ml), and the
mixture was stirred for 30 min. 2-Phenyl-imidazo[1,2-a]pyrimidin-7-ylamine (100 mg, 0.48
mmol) was added to the black solution, and the mixture was stirred overnight at RT. Due to
incomplete conversion, additional amounts of 4-chloro-2-methyl-2H-pyrazole-3-carboxylic acid
(2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-amide, TBTU, and diisopropylethylamine were added,
and the mixture was stirred for an additional 24 h. The reaction mixture was taken up in ethyl
acetate, washed (water), dried (Na,S0Q,), and concentrated under reduced pressure. The title
compound (17 mg, 10%) was obtained from the residue by preparative HPLC (254nm, Agilent
Zorbax XdB-C18, Run: 7 min, Flow: 30 ml/min, Gradient: 0.0 min: 95/5 H>O/CHz;CN; 0.5min:



0.0218 101 0.022 102 0.0279 103 0.0287 104 0.0296 105 0. 0366 106 0.0433

0. 0519
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95/5 H,0O/CH;CN 4.5 min: 5/95 H>,O/CH5CN; 6.9 min 5/95 H,O/CH;CN; 7 min 95/5
H,O/CH;CN).

MS (m/e) = 353.2 [M+H].

Example 2
Isoxazole-5-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-amide

4
N N o

0
HN N N
T
Tricthylamine and S-cthyl-isoxazole-3-carbonyl chloride were added to a solution of 2-phenyl-
imidazo[1,2-a]pyrimidin-7-ylamine (example 1, step 1, ) in dichloromethane, and the mixture
was stirred at RT overnight. The title compound (29 mg, 16%) was isolated from the mixture by
preparative HPLC (254nm, Agilent Zorbax XdB-C18, Run: 7 min, Flow: 30 ml/min, Gradient:

0.0 min: 95/5 H,O/CH:CN; 0.5min: 95/5 H,O/CH;CN 4.5 min: 5/95 H,O/CH3;CN; 6.9 min 5/95
HzO/CHgCN; 7 min 95/5 H20/CH3CN)

MS (m/e) = 306.3 [M+H].

Example 3

4-Chloro-2,5-dimethyl-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-
7-yl)-amide

Cl
N L H

4-Chloro-2,5-dimethyl-2H-pyrazole-3-carboxylic acid (100 mg, 0.57 mmol) and
diisopropylethylamine (369 mg, 2.86 mmol) were added to a solution of 2-phenyl-imidazo[1,2-
a]pyrimidin-7-ylamine (example 1, step 1, 100 mg, 0.48 mmol) in ethyl acetate (3 ml). At 0°C,
propylphosphonic acid anhydride (1-propanephosphonic acid cyclic anhydride, 50% in ethyl
acetate, 0.7 ml, 2.5 ¢q.) was added dropwise to the mixture. After stirring for 30 min at 0°C, the

mixture was stirred overnight at RT. The mixture was taken up in ethyl acetate, washed (water),

107



110 0. 2219 -51- Exanple PDE10OA inhibition IC50 [janol/1] 111 0.3644 112
0.0013 113 0.0026 114 0.0028 115 0.0051 116 0.0051 117
WO 2011/117264 PCT/EP2011/054385

-58-

dried (Na,SOy), and concentrated under reduced pressure. The title compound (16 mg, 9%) was
obtained from the residue by preparative HPLC (254nm, Agilent Zorbax XdB-C18, Run: 7 min,
Flow: 30 ml/min, Gradient: 0.0 min: 95/5 H,O/CH;CN; 0.5min: 95/5 H,O/CHsCN 4.5 min: 5/95
H,O/CH;CN; 6.9 min 5/95 H,O/CH3CN; 7 min 95/5 H,O/CH;CN).

5 MS (m/e)=367.1 [M+H'].

Example 4

2-Phenyl-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-amide

Ni;l\“,n N
@OL\ll\l//

10 The title compound was obtained in analogy to example 3 from 4-chloro-2,5-dimethyl-2H-

pyrazole-3-carboxylic acid.

MS (m/e) = 381.2 [M+H].

Example S

15  4-Bromo-2,5-dimethyl-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-
7-yD-amide

H
N NN
) LJN/\/)_@
The title compound was obtained in analogy to example 3 from 4-bromo-2,5-dimethyl-2H-

pyrazole-3-carboxylic acid.

20 MS (m/e)=411.2 [M+H'].

Example 6

4-Bromo-2-methyl-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-
yl)-amide



0.0062 118 0.0119 119 0.0133 120 0.0137 121 0.0167 122 0.0169 123 0.0173
124 0.0177 125 0.0187 126 0.0247

10

15

20

WO 2011/117264 PCT/EP2011/054385
-50.
NN
~N
o) L?\Tf@
The title compound was obtained in analogy to example 3 from 4-bromo-2-methyl-2H-pyrazole-

3-carboxylic acid.

MS (m/e) = 397.2 [M+H].

Example 7

4-Chloro-2-ethyl-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-

amide

Cl
Ni(n N
N 2~z N
0 KJN/\/)_Q
The title compound was obtained in analogy to example 3 from 4-chloro-2-ethyl-2H-pyrazole-3-

carboxylic acid (ArtChem).

MS (m/e) = 367.2 [M+H].

Example 8

4-Chloro-2-propyl-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-
yl)-amide

N@I(HJ\, z
//’ OL):/

The title compound was obtained in analogy to example 3 from 4-chloro-2-propyl-2H-pyrazole-
3-carboxylic acid (ArtChem).

MS (m/e) = 381.2 [M+H"].

Example 9



127 0.0259 128 0.026 129 0.0332 130 0.0349 131 0.0351 132 0.0486 133 0.0522
134 0.0576 -52- Exanpl e PDE1OA i nhibition
WO 2011/117264 PCT/EP2011/054385

-60-

2-Butyl-4-chloro-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-

amide

N//,\j\(’:l(n NN
R 1S O,

The title compound was obtained in analogy to example 3 from 4-Chloro-2-butyl-2H-pyrazole-3-
5 carboxylic acid (ArtChem).

MS (m/e) = 395.1 [M+H'].

Example 10

4-Chloro-2-isopropyl-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-
10 yD-amide

Cl
4
N/_L(H N
N d /N
/K O L\Nr Y
The title compound was obtained in analogy to example 3 from 4-chloro-2-isopropyl-2H-
pyrazole-3-carboxylic acid (ArtChem).
MS (m/c) = 381.3 [M+H"].
15

Example 11

2-sec-Butyl-4-chloro-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-
yl)-amide
Cl
Nm('ﬂ /NYN
/S o} LN /

20  The title compound was obtained in analogy to example 3 from 2-sec-butyl-4-chloro-2H-

pyrazole-3-carboxylic acid (ArtChem).

MS (m/e) = 395.2 [M+H].



| G50 [janpl/1] 135 0.0641 136 0.0997 137 0.1173 138 0. 1305 139 0. 1484 140
0.1506 141 0.1509 142 0.1517 143 0.162
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-61-

Example 12

4-Chloro-2-isobutyl-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-
yl)-amide

Cl
Nif](;“,ﬂ N
N =N
Y o) LWN/ Vs
The title compound was obtained in analogy to example 3 from 4-chloro-2-isobutyl-2H-

pyrazole-3-carboxylic acid (ArtChem).

MS (m/e) = 395.1 [M+H].

10 Example 13
2-Isobutyl-5-nitro-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-a] pyrimidin-7-yl)-

amide

O=NQ

Nm('ﬂ N

N 2 =N

Y 0 LJN:/)_@

The title compound was obtained in analogy to example 3 from 2-isobutyl-5-nitro-2H-pyrazole-

15  3-carboxylic acid (ArtChem).

MS (m/e) = 406.3 [M+H'].

Example 14

2-Cyclopentyl-5-nitro-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo|1,2-a]|pyrimidin-7-
20  yl)-amide



144 0.1984 145 0. 2105 146 0.2123 147 0.2345 148 0. 2439 149 0. 2602 150
0.2634 151 0.2875 152 0.3022 153

10

15

20

WO 2011/117264 PCT/EP2011/054385

-62-

The title compound was obtained in analogy to example 3 from 2-cyclopentyl-5-nitro-2H-

pyrazole-3-carboxylic acid (ArtChem).

MS (m/e) = 418.3 [M+H].

Example 15

2-Ethyl-5-nitro-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-

amide

o=Np

i/

Njwn N

N - /N
A0 L\Nr/

The title compound was obtained in analogy to example 3 from 2-ethyl-5-nitro-2H-pyrazole-3-
carboxylic acid (ArtChem).

MS (m/e) = 378.3 [M+H'].

Example 16

2-Isopropyl-5-nitro-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-
yl)-amide

O=Npi
N@w“ )\l N
AL © L:Nr/

The title compound was obtained in analogy to example 3 from 2-isopropyl-5-nitro-2H-pyrazole-

3-carboxylic acid (ArtChem).



0.3053 154 0.3148 155 0.346 156 0.359 157 0.3895 158 0.427 -53- Exanple
PDE10A inhibition 1 C50 [janpl/ 1] 159 0.4508 160
WO 2011/117264 PCT/EP2011/054385

-63-

MS (m/e) = 392.2 [M+H'].

Example 17

3,6-Dimethyl-pyridine-2-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-amide
G
Nig =N
o) \E;;1;4>_q<::>

Step 1: 3.6-Dimethyl-pyridine-2-carboxylic acid methyl ester

Trimethylsilyldiazomethane 2M in ether (5.7 ml, 11.4 mmole, 1.4 ¢q.) is added dropwise at RT
to a suspension of 3,6-dimethyl-pyridine-2-carboxylic acid (containing potassium chloride)
(3.07 g2 25%, 8.12 mmole, 1 eq.) in benzene (24 ml) and methanol (8 ml), and the yellow

10 suspension is stirred at RT for 1.5 h. The yellow mixture is diluted with ethyl actate, washed
once with sat. aqueous sodium bicarbonate sol., once with water, once with brine, dried with
magnesium sulfate and the solvents are removed in vacuo. Purification of the residue (914 mg)
by chromatography on a 20 g Silicycle silica cartridge (eluent heptane / ethyl acetate 5 — 40% 20
min) affords 3,6-dimethyl-pyridine-2-carboxylic acid methyl ester (714 mg, 53.2%) as a

15 colorless liquid.

MS (m/e) = 166.3 [M+H'].

Step 2: 3.6-Dimethyvl-pyridine-2-carboxylic acid (2-phenyl-imidazo/1,2-a]pyrimidin-7-vl)-amide

To a white suspension of 2-phenyl-imidazo[1,2-a]pyrimidin-7-ylamine (example 1, step 1, 80

20  mg, 0.38 mmole) in dioxane (3 ml) is added at RT trimethyl aluminium sol. 2M in toluene (0.8
ml, 1.52 mmole, 4 eq.). The mixture is stirred for 45 min at RT. A solution of 3,6-dimethyl-
pyridine-2-carboxylic acid methyl ester (63 mg, 0.38 mmole, 1 eq.) in dioxane (0.4 ml) is then
added and the light brown solution is refluxed overnight. The brown solution is loaded on 2 g
silica and purified by chromatography on a 12 g RediSep silica cartridge (cluent heptane / ethyl

25 acetate 30 - 70% 15 min) affording 3,6-dimethyl-N-(2-phenylimidazo[1,2-a]pyrimidin-7-
yl)picolinamide (57 mg, 43.6%) as a white solid.

MS (m/e) = 344.2 [M+H'].



0.4585 161 0.5471 162 0.6236 163 0.636 164 0.725 165 0.7759 166 0.8121
0.8247 168 0.8654 169 0. 9633

10

15

20

WO 2011/117264 PCT/EP2011/054385
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Example 18

4,5,6,7-Tetrahydro-benzo|d]isoxazole-3-carboxylic acid (2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide

o J_ H
.N /N /N
o) U/

The title compound was obtained in analogy to example 3 from 4,5,6,7-tetrahydro-1,2-

benzisoxazole-3-carboxylic acid (ArtChem).

MS (m/e) = 360.3 [M+H'].

Example 19
2-Chloro-N-(2-phenyl-imidazo[1,2-a] pyrimidin-7-yl)-isonicotinamide

Cl

N
I/

O
HN NN
|
The title compound was obtained in analogy to example 3 from 2-chloroisonicotinic acid.

MS (m/e) = 350.3 [M+H].

Example 20

4-Isoxazol-5-yl-2-methyl-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide

The title compound was obtained in analogy to example 3 from 4-(5-isoxazolyl)-1-methyl-1H-

pyrazole-5-carboxylic acid.

167



170 0.9693 171 0.9886 WD 2011/117264PCT/ EP2011/ 054385 -54- The
conpounds of formula (1) and/or their pharmaceutically acceptable salts can
be used asomediawents, e.g. in the form of pharmaceuti ealr/are@passss ons f or
enteral, parenteral or topical adm nistration. They can be adm ni stered,
for exanple, perorally, e.g. in the formof tablets, coated tablets,
dragees, hard and soft gelatin capsul egs. sol utions, enulsions or
suspen5|ons Srectally, e.g. in the forn1of supposi tories, parenterally,
in I f) tion solutions or suspensions or infusion
qutlons qb afg%gca _g?ﬁé.g. in the formof ointnents, creans or oils.
The productlon of the pharnmaceutical preparations can be effected in a
manner which will be famliar to any person skilled in the art by bringing
t he descF LRgdeo9mrounds of formula (1) 10 and/or their pharmaceutically
acceptable s ts optionally in conmbination with other therapeutically

val uabl e (s i ] M t r wth

val V2! © SRR e TSP Ay AR £ TR 0 S AR SRR 1 ¢
carrier materials and, if desired, usual pharnaceutical adjuvants.

15Sui t abl g—garrier naterials are not only inorganic carrier materials, but
al so orgaqLg carrier materials. Thus, for exanple, |actose, corn starch or
derivatives %emﬁo stearic acid or its salts can be used as carrier
mat eri al s f@r ﬁg}sgigoated tabl ets, dragees and hard gel atin capsul es.
Sui t abl e carrl tertals for soft gelatln capsul es are, for exanple,
vegetable oils, waxes, fats and sem-solid and |iquid polyols (depending on
the nat uTke e compoaest w&seabta(mg:ldem patigyrio exani¢ &fremehidrgpicolimioweder, be
required in the case of soft gelatin capsules). Suitable carrier materials
for the MSdauotE ¥W.loMddlluti ons and syrups are, for exanple, water,

pol yols, sucrose, invert sugar and the like. Suitable carrier materials for
injection solutions are, for exanple, water, alcohols, polyols, glycerol
and vegetable oils. Suitable carrier materials for suppositories are, for
exanpl e, ExanpkedR or hardened oils, waxes, fats and sem -liquid or liquid
polyols. Suitable carrier materials 25 for topical preparations are

gl yceli désMethony-pssidinketiarbenytic a¢id (hphewyl-dmidaegelil Zed pytimittingerinemilleoi | s,
liquid waxes, liquid paraffins, liquid fatty al cohols, sterols,

pol yet hyl gve gl ycol s and cel | ul ose derivatives. Usual stabilizers,
preservat' ﬁ , wetting and enul sifying agents, consistency-inproving 30
agents, HDNOVIng agents, salts for varying the osnotic pressure,

buf f er subst ncg i zers, colorants and maski ng agents and
ant i oxi dant s°co to on5|derat|on as pharmaceutical adjuvants.
The title compound was obtained in analogy to example 3 from 6-methoxypicolinic acid.

MS (m/e) = 346.1 [M+H].

15 Example 23

5-Bromo-3-methyl-pyridine-2-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-

amide

(@)
H
= NN
| cd /N
-0
To an argon purged solution of 2-phenylimidazo[1,2-a]pyrimidin-7-amine (example 1, step 1, 80

20 mg, 0.381 mmol) in dioxane (5 ml) was added trimethyl aluminum solution (0.571 ml, 1.14

mmol, 3 eq). The resulting solution was stirred for 1 hour at RT. Then methyl 5-bromo-3-



WO 2011/ 117264PCT/ EP2011/ 054385 -55- The dosage of the conpounds of formula
(I') can vary within wide limts depending on the disease to be controlled,
t he age awo 20he1rzedi vi dual condition of the patient andprPChEPredes4aRs

adm nistration, and will, of course, be fitted to the individual

requi renents in each particular case. For adult patients a daily dosage of
about 0.1 to 2000 ny, especially aboutgd to 500 ng, comes 5 into

consi deratl on. Dependi ng on severity o? t he di sease and the precise

phar ”aCO %ﬁc 14t 0 és'rﬁ% P@%l%ﬁﬁ@?ﬁ%&f‘&?&’é@ geem%&% Wa§ h&h&fdo Weuld aﬁ&}ﬁeor

sever al osag osage units.
phar mac esjtrredafd)r ]p%rlwpssr ahd mes:ompnm&ir(t%é g, 94%))Wasalscviatadbﬁum the dru&olﬁodrgr bymr e

specific ound o W ng
cramp! o T ¥p@Reseriiny BT p 20l TRECTRRL L HabBRFbne g g -fl;aﬁ i Sl
are, dtollmt its scope in any manner.

2011/ 11%@@ E@mggﬁ?,% -56- Exanples Exanple 1 4-C

hl or 0-.2- met hyl - 2H pyr azol e- 3- carboxylic acid

(2 phényl -im dazoll, 2-a]pyrimdin-7- 5 yl)-am de Cl Step 1:
2- Phenyl Ek%&%ég[ 1, 2-cdpyri m di n-7-yl am ne

4-Bromo-3,6-dimethyl-pyridine-2-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-

amide

Lf@

10 The title compound was obtained in analogy to example 23 from ethyl 4-bromo-3,6-

dimethylpicolinate.

(Ethyl 4-bromo-3,6-dimethylpicolinate can be prepared by the method of G. Jaeschke, W.
Spooren, E. Vieira, PCT Int. Appl. WO 2007093542.)

MS (m/e) = 424.0 [M+H].
15
Example 25

6-Methyl-pyridine-2-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-amide

=N

| H

F N /N\|4N
0 LN /

The title compound was obtained in analogy to example 23 from ethyl 4-bromo-3,6-

20  dimethylpicolinate.

MS (m/e) = 330.2 [M+H'].

Example 26



Br onbacet ophenone (2.71 g, 14 mmol) was added to a sol ution of

2,4-diam nopyrimdine (1.00 g, 9 mmol) in acetone (40 m), and the m xture
was heat ewlot2o1rafieux for 5 h. The cool ed 10 suspensi on wra3/HPRéties43d; t he
precipitate was washed (acetone), and then stirred for 15 min in a mxture
of 10 M water and 15 m NH4OH (25% . The suspension was filtered, washed
(water), and dried under vacuum The cgqde product (1.9 g, quant.) was used
in the next step without further purification. Ms (me) = 211.1 [MtH . 15

 Pheny RS PN BH HEAZOL b DO £t carboryticacia
(241FLbenmﬂqmewm0Ieil-yl]-l,1,3,3-tetranethy|uroniun1tetraf|uoroborate, 180

ng, 0.56 nmol) and diisopropyl ethylamne (181 ng, 1.4 mvol) were added to a
solution of 14-chlor-2- 20 nethyl - 2H pyrazol e- 3- car boxyl saure (Art Chem 75

ng, 0.47 in DIVF (2 m), and the m xture was stirred for 30 mn.
2-Pheny| 2qa imdin-7-ylamne (100 ng, 0.48 nmol) was added to
the bl ack Iut| \gmdfﬁée m xture was stirred overnight at RT. Due to
|nconplete conver I on, additional amounts of

4-chl or o- 2- et hyl - 2H- pyr azol e- 3-car boxylic acid
( 2- phenyfbg weopé?mpqndzww Qpvained g prplogyyia pragmlle fromg iy 1. adlgriazole-4,5-

di i sor Oﬁ’lﬂrﬁ&l}é(& %.E‘IH REmdRYIRsROERM 1,2371805h1L 08 d’I&a?ledJcSzﬁc M\ﬁ&ﬁ%ﬁétﬁ;fl e @F b@N

addi ti onal 24 The reaction nlxture was taken up’in et acetate, washed
(wat er), pldparqblbxtlhazf@tb@)i of dnsbzedn¥e hampitae.dB.Urietagki, rlbePucB@wlqmdsi’s GobctteThe titl e

conpoundp 1 ined fromthe residue by preparative HPLC
(254nm AS?Fent (ﬁ%?zd@;ﬁg%@gg Run: 7 mn, Flow 30 mi/mn, Gadient: 0.0

mn: 95/ ﬁﬁp VO 2011/ 117264PCT/ EP2011/ 054385 -57- 95/5
H20/CH3¢%Qﬁ%¥) P@ FQO/CHSCN 6.9 mn 5/95 H20/CH3CN, 7 mn 95/5

H20/ CH3CN). Ms (nie) 353.2 [MtH]. 5 Exanpl e 2 |soxazol e-5-carboxylic acid
(2-pheny|-inidazo[1,2-a]pyrinidin-?-yl)-anide

10 Example 27

5-(Azetidine-1-carbonyl)-1H-[1,2,3]triazole-4-carboxylic acid (2-phenyl-imidazo[1,2-
a|pyrimidin-7-yl)-amide

CN o

(0]
NN
HN 2NN
N=N \N/

Step 1. 5-(2-Phenyl-imidazo/1,2-a]pyrimidin-7-vicarbamovI)-3H-[1,2, 3 [triazole-4-carboxylic
15 acid

NaOH (3N, 1.47 ml) was added to a solution of 5-(2-phenyl-imidazo[1,2-a]pyrimidin-7-
ylcarbamoyl)-3H-[1,2,3]triazole-4-carboxylic acid methyl ester (example 26, 800 mg, 2.2 mmol)
in methanol / THF = 1:1 (16 ml), and the mixture was stirred for 6 h at RT. The mixture was
acidified (pH = 3) with HCI1 (2N), the suspension was stirred for 15 min, and filtered. The

20 precipitated title compound (590 mg, 77%) was dried under vacuum, and used in the next step

without further purification.

MS (m/e) = 348.3 [M-H'].

Step 2: 5-(Azetidine-1-carbonyvl)-1H-[1,2, 3]triazole-4-carboxvlic acid (2-phenyl-imidazo/1,2-

25  alpyrimidin-7-yl)-amide




Tri et hyl am ne and 5-ethyl -i soxazol e- 3-carbonyl chloride were added to a

sol ution of 2-phenylimdazo[l, 2-a]pyrimdin-7-ylamne (exanple 1, step 1, )
i n di chl ovormetiiamss and the m xture 10 was stirred at RPCOEPRON1MHHL38S The
title conpound (29 ny, 16% was isolated fromthe m xture by preparative
HPLC (254nm Agil ent Zorbax XdB-Cl18, Run: 7 min, Flow 30 m/mn, Gadient:
0.0 min: 95/5 H20/CH3CN, 0.5m n: 95/5 FH20/CH3CN 4.5 mi n: 5/ 95 H20/ CH3CN,
6.9 mn 5/95 H20/ CH3CN;, 7 min 95/5 H20/CH3CN). M5 (nmfe) = 306.3 [M+H]. 15

(E)z(?gﬁlaﬁ ﬁllsoi)]r(gé} 9‘[}/? ngmé p ;ﬁ? %g]mr%%%/dr Bl ngSSIB%%PPMh )%ve?ecécfaed to a

4- Chl or osatyt®nadif ﬁéﬁmydnyzhhlﬁMZbJah}yﬁHmHnHMWbmoabr3dH [llmﬁ)]tmagplem @Tbemyﬁcb ) and

di i sopr opy hyl 6 I r

2 oheny b o e DE S8 B W o 5P S TR b R0 s BIRR oG @0o 20 Sy

0. 48 MMDRY. Afbtlatnhyw agal.68 @mpB wilk hddef afdChe pixopy hahagpidanRT oaaincghamhydri de
- I 0

55 cq ) N HRHEH S b 2 oD FHEEYoRD diegeachPY BIARSE Y FISRG e NBCr n ot

0C, the @54ﬁH1XAg{reﬁt msa>§Xaﬂchag vamgmlo@tsd%livmmhe;rmeﬁt WwEmwagssaken up in

ethyl acetate, washed :( ﬁNéé 011/ 117264PCT/ EP2011/ 054385 -58- dri ed

( Na2504) H2 Q66 n e amity i SeB/Bt BeQGFaCNTHE min p 08 FEOHIEGNY ( 16

mg, 9% yv@ffm@lggqql:i(]ﬁgHg@@)mthe resi due by preparative HPLC (254nm Agil ent
Zor bax XdB- C18 mn, Flow 30 m/mn, Gadient: 0.0 mn. 95/5

H20/ CH3CNg (%)V Q@Aﬁ{ 0/ CH3CN 4.5 min: 5/ 95 H20/ CH3CN; 6.9 mn 5/95
H20/ CH3CN; m n 95/ H2/CHSCN) 5 M (me) = 367.1 [MH]. Exanple 4

2- Phenpyl - 2H pyr azol e- 3-car boxylic acid

(2-phenyl -im dazo[ 1, 2-a] pyrimdin-7-yl)-amde 10 The title conpound was
obt ai nedgiflyprRakogy to exanple 3 from

4-chl oro- 2, 5-di net hyl- 2Hpyr azol e- 3-carboxylic acid. M5 (me) = 381.2 [MtH].

1H-[1,2,3] Triazole-4,5-dicarboxylic acid 5-(ethyl-methyl-amide) 4-[(2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide|
N o 0]
oy
15  The title compound was obtained in analogy to example 27 from ethylmethylamine.

MS (m/e) = 391.2 [M+H'].

Example 29

4-(Azetidine-1-carbonyl)-2-methyl-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-
20  a]pyrimidin-7-yl)-amide

C\N 0 o

) H )\l N
N -
N_N\ L\,'\]//

Step 1: 2-Methyl-2H-pyrazole-3.4-dicarboxylic acid diethyl ester

Under an atmosphere of argon, methylhydrazine (1.15 g, 25 mmol) and HCI (36,5% in water, 2.5

ml) were added to a solution of 2-dimethylaminomethylene-3-oxo0-succinic acid dicthyl ester



Exanple 5 15 4-Brono- 2, 5-di net hyl- 2H pyrazol e- 3- car boxylic acid

(2- phenyl -i m dazoll, 2-a] pyrimdin7-yl)-amde The title conpound was

obt ai ned wo 2analioy to exanple 3 from PCT/EP2011/054385

4- br ono- 2, 5- di met hy1l- 2Hpyr azol e- 3-carboxylic acid. 20 Ms (me) = 411.2 [ M+tH
]. Exanple 6 4-Brono-2-nethyl -2H pyrazol e- 3-carboxylic acid

(2-phenyl -im dazoll, 2-a] pyrimdin-7- ydg-am de WO

2011/ 117264PCT/ EP2011/ 054385 1-1?11 y-J'i N The title conpound was

- br oo 308 py 109 SO ETRP b Ufenzionsir sl (TesgerciogGhenn 0y 1
40(3), 487-498) in ethanol (200 ml). The mixture was heated to 60 °C until HPLC analysis
indicated the disappearance of the starting material (2 h). The solvent was evaporated, and the
residue was taken up in dichloromethane and washed (water). The organic layer was dried

5 (NayS0,), the solvent was evaporated and the title compound (2.06 mg, 36%) was isolated from
the mixture by column chromatography (silica gel, heptane : ethyl acetate = 100:0 — 60:40). (The
regioisomeric 1-methyl-1H-pyrazole-3,4-dicarboxylic acid diethyl ester can also be isolated, and

can be distinguished from the desired product by NOE-"H-NMR.) MS (m/e) = 227.2 [M+H'].

10 Step 2: 2-Methyl-2H-pyvrazole-3,4-dicarboxylic acid 4-ethyl ester

(This compound was prepared in close analogy to the method of Pérez et al., Spanish patent appl.
ES 493459.) 2-Methyl-2H-pyrazole-3.4-dicarboxylic acid diethyl ester (2.06 g, 9.1 mmol) was
suspended in a NaOH solution (0.5M in water, 20 ml, 10 mmol) and heated to reflux (30 min). If
the conversion was incomplete after this time, as indicated by HPLC control, small amounts of
15 NaOH were added in 30 min intervals. The reaction mixture was cooled, and HCI was added,
and stirred for an additional 30 min (r.t.). The precipitate was filtered, washed (water, small
amount) and dried under vacuum. The title compound was obtained as a white solid (1.27 g,

70%), and was used in the next step without further purification. MS (m/e) = 198 [M+H'].

20 Step 3: 5-Chlorocarbonyl-1-methyl-1H-pyrazole-4-carboxvlic acid ethyl ester

A mixture of 2-methyl-2H-pyrazole-3,4-dicarboxylic acid 4-ethyl ester (6.00 g) and thionyl
chloride (82.8 g) was refluxed for 4 h. Excess thionyl chloride was removed under educed
pressure; the obtained crude product (7.26 g, assumed purity ~60%, 66%) was used in the next

step without further purification.
25

Step 4. 1-Methyl-5-(2-phenvi-imidazo[1,2-a]pyrimidin-7-vicarbamovi)- 1 H-pyrazole-4-

carboxyvlic acid ethvl ester

5-Chlorocarbonyl-1-methyl-1H-pyrazole-4-carboxylic acid ethyl ester (3.60g, assumed purity
60%, 10 mmol) was added slowly to a cooled (0°C) solution of 2-phenylimidazo[1,2-
30 a]pyrimidin-7-amine (example 1, step 1, 2.52 g, 12 mmol) and triethylamine (2.02 g, 20 mmol)

in dichloromethane (50 ml), and the suspension was stirred overnight at RT. The mixture was



5 Exanpl e 7 4-Chl oro-2-et hyl - 2H pyrazol e- 3-carboxylic acid
(2- phenyl -i m dazoll, 2-al pyrimdin-7-yl)- amde 10 The title conpound was
obt ai ned wo 2analioy t o exanple 3 from 4-chl or o- 2- et hy1- PEHmpe@a 05483-
carboxylic acid (ArtChenm). M5 (me) = 367.2 [MH]. Exanple 8 15
4- Chl or o- 2- propy1l- 2H pyrazol e- 3-carboxylic acid (2-phenyl-imdazo[1, 2-a]
pyrimdin-7- yl)-amde The title comggnd was obtained in analogy to
exanple 3 from 4-chl oro- 2-propyl-2H pyrazol e3-carboxylic acid (ArtChen). 20
M5 (me), = 2 : 7264 5- 60-
2Bty 1L ACabr g B S WA Thd SRR LRI Qart g
( 2- pheny(Na; 30 Jdazleid, 2adthpyalvant dianevapyraied uaddr deluced pridveret Thiel telecompowndd was
obtained jnh a to e le 3 from4-Chloro-2-butyl-2H pyrazol e-3- 5
car bowyl 1 i g Rt bRl TORKRy S S Apipfp el R B AGRnE:

ethyl acetate = 100:0 — 60:40).

5 MS (m/e) =391.2 [M+H].

Step 5. 1-Methvl-5-(2-phenvl-imidazo[ 1. 2-a]pyrimidin-7-vlcarbamovl)-1 H-pvrazole-4-

carboxylic acid

NaOH (3N, 6.9 ml) was added to a solution of 1-methyl-5-(2-phenyl-imidazo[1,2-a]pyrimidin-7-
10 ylcarbamoyl)-1H-pyrazole-4-carboxylic acid ethyl ester (2.70 g, 6.9 mmol) in THF / ethanol =

1:1 (40 ml), an the mixture was stirred at RT overnight. Water (10 ml) and HCI (conc., approx. 3

ml) were added to the cooled (0 °C) mixture, until the mixture had a pH of 3. The suspension

was stirred for 15 min, and filtered. The precipitate was washed with a small amount of water,

and dried under vacuum. The thus obtained product (910 mg, 36%) was used in the next step

15 without further purification.

MS (m/e) = 361.3 [M-H'].

Step 6. 4-(Azetidine-1-carbonyl)-2-methyvil-2H-pyrazole-3-carboxyvlic acid (2-phenyl-

imidazo/1,2-alpyrimidin-7-vl)-amide

20 TBTU (213 mg, 0.66 mmol) and diisopropylethylamine (214 mg, 1.66 mmol) were added to a
solution of 1-methyl-5-(2-phenyl-imidazo[1,2-a]pyrimidin-7-ylcarbamoyl)-1H-pyrazole-4-
carboxylic acid (200 mg, 0.55 mmol) in DMF (2 ml), and the mixture was stirred for 30 min.
Azetidine (95 mg, 1.66 mmol) was added, and the mixture was stirred at RT overnight. Water (6
ml) was added, and the suspension was stirred for 15 min at RT, and then filtered. The

25 precipitate was suspended in a mixture of DMF (2 ml) and methanol (1 ml). The suspension was

stirred for 15 min, and filtered. The obtained title compound was dried under vacuum.

MS (m/e) = 402.4 [M+H].

Example 30



Exanpl e 10 4- Chl or o- 2-i sopropyl - 2H pyr azol e- 3-carboxylic acid

(2-phenyl -i m dazo[ 1, 2-a]pyrimdin-7- 10 yl)-amde Cl The title conpound was
obt ai ned wo 2analioy to exanple 3 from PCT/EP2011/054385

4-chl or o- 2-i sopropyl- 2Hpyr azol e- 3-carboxylic acid (ArtChem). M5 (nfe) =
381.3 [MtH]. 15 Exanple 11 2-sec-Butyl-4-chloro-2H pyrazol e-3-carboxylic
acid (2-phenyl-imdazo[1,2-a]pyrimdiny/- yl)-anmide CI 20 The title
conpound was obtained in analogy to exanple 3 from

2- sec- but,yh-4-chl or o- i - 3-Ga |isC i (AL Che M5 (me) =
305 2 [ MR RGP ARG B AT R Hutbbnt Al ity

4- Chl or oinfidampbiayfyrithidjoy7-abaingéd8- car boxyl i ¢ aci d

(2-phenyl -imdazo[ 1, 2-a]pyrimdin-7- yl)-amde Cl 5 The title conpound was
obt ai ned k™ anal ogy to exanple 3 from

4-chl or OP&ﬁ y1l- 2Hpyr azol e- 3-carboxylic acid (ArtChen).

H
(Y NN _N
N L::(f@
The title compound was obtained in analogy to example 29, using morpholine in the last step.

5  MS (m/e) =432.3 [M+H'].

Example 31

2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-methylamide 3-[(2-phenyl-imidazo|1,2-
a|pyrimidin-7-yl)-amide]

o rlwb
p“ NN
N LT\/)_Q

Methylamine (2N in methanol, 1.54 ml, 3.1 mmol) was added to a solution of 1-methyl-5-(2-

10

phenyl-imidazo[ 1,2-a]pyrimidin-7-ylcarbamoyl)-1H-pyrazole-4-carboxylic acid ethyl ester

(example 29, Step 4, 100 mg, 0.26 mmol) in THF (1.5 ml), and the mixture was stirred over the

weekend at RT. The solvent was evaporated, DMF (1.5 ml) was added to the residue, and the
15 mixture was stirred for 5 min. The precipitated title compound (20 mg, 21%) was collected by

filtration, and residual DMF was removed under vacuum.

MS (m/e) = 376.4 [M+H'].

Example 32

20  2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 3-{[2-(3-chloro-phenyl)-imidazo[1,2-
a|pyrimidin-7-yl]-amide} 4-methylamide



M5 (me) = 395.1 [M+H]. 10 Exanple 13
2-1sobutyl-5-nitro-2H pyrazol e-3-carboxylic acid (2-phenyl-imdazo[1l, 2-4a]
pyri m di wo-29tyHr7mai de ON The title conpound was obtarmPdoiinssssl ogy to
exanple 3 from 2-isobutyl-5-nitro-2H pyrazol el5 3-carboxylic acid
(ArtChem). M5 (me) = 406.3 [ MtH Exanple 14

2- Cycl opentyl-5-nitro-2H pyrazol e- 3- carpoxylic acid

(2-phenyl -im dazo[ 1, 2-a] pyri m di n-7- 20 y1) am de WO

20111 L1 T9RAETLERSIM 538002705 N T} b OmaNar ys, pbtai ned i

anal ogy to exanple cyclo razo boxylic
aci d (ArinGhenn) 1, 2-MByimida)-7- ylodﬂlﬁn@yl]-l\]/l-l-rhbt]lyl ]5{ E}(razq:bé -é-cdboxylic acid ethyl ester. 5-

[2-(3-Chloro-phenyl)-imidazo[1,2-a]pyrimidin-7-ylcarbamoyl]-1-methyl-1H-pyrazole-4-

carboxylic acid ethyl ester was prepared in analogy to example 29, using 2-(3-chloro-phenyl)-
5 imidazo[1,2-a]pyrimidin-7-ylamine in step 4. 2-(3-Chloro-phenyl)-imidazo[ 1,2-a]pyrimidin-7-

ylamine was prepared in analogy to example 1, step 1, from 2-bromo-1-(3-chloro-phenyl)-

ethanone.

MS (m/e) = 410.2 [M+H'].

10 Example 33

2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 3-{[2-(4-fluoro-phenyl)-imidazo|[1,2-
a]pyrimidin-7-yl]-amide} 4-methylamide

HN o)
O
* S
N‘N\ K/N

The title compound was prepared in analogy to example 31 from 5-[2-(4-fluoro-phenyl)-

15 imidazo[1,2-a]pyrimidin-7-ylcarbamoyl]-1-methyl-1H-pyrazole-4-carboxylic acid ethyl ester. 5-
[2-(4-Fluoro-phenyl)-imidazo[1,2-a]pyrimidin-7-ylcarbamoyl]-1-methyl-1H-pyrazole-4-
carboxylic acid ethyl ester was prepared in analogy to example 29, using 2-(4-fluoro-phenyl)-
imidazo[ 1,2-a]pyrimidin-7-ylamine in step 4. 2-(4-Fluoro-phenyl)-imidazo[1,2-a]pyrimidin-7-
ylamine was prepared in analogy to example 1, step 1, from 2-bromo-1-(4-fluoro-phenyl)-

20 ethanone.

MS (m/e) = 394.1 [M+H].

Example 34

4-(3,3-Difluoro-azetidine-1-carbonyl)-2-methyl-2H-pyrazole-3-carboxylic acid (2-phenyl-
25 imidazo[1,2-a]pyrimidin-7-yl)-amide



2- Et hyl -5-ni tro-2H pyrazol e- 3-carboxylic acid (2-phenyl-im dazo[1, 2-al
pyrimdin-7-yl1)- amde p 0:---N 10 The title conpound was obtained in
anal ogy twoexanmpim43 from 2-et hyl-5-nitro-2H pyrazol e- 3PCT@mpbaniyphi3ss ac
(ArtChem). M5 (me) = 378.3 [ MtH]. Exanple 16

152-1 sopropyl - 5-ni tro- 2H pyrazol e- 3-car boxylic acid

(2-phenyl -imdazo[1,2-a]pyrimdin-7- y3y-amde HN ,1\1l,r___ .\.N/
2011/ 117264PCT/ EP2011/ 054385 -63- M5 (me) = 392.2 [ M+tH. Exanple 17
3, 6-Di net hyl - gyri di ne-2-carboxylic acid

(2 phenylO |Nm30é|-azo[ 1,2-a]lpyrimdin-7-yl)-amde

H
;\K\LN NN
N L?(f@

The title compound was obtained in analogy to example 29, using 3,3-difluoro-azetidine in the

last step.

MS (m/e) = 438.3 [M+H].

Example 35
2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-[(2-hydroxy-ethyl)-amide| 3-[(2-phenyl-
imidazo[1,2-a]pyrimidin-7-yl)-amide]

OH

O~_NH

(o}
;/\)L NN N
\ Nz
N LJN/\/)_O
10 The title compound was obtained in analogy to example 29, using 2-amino-cthanol in the last

step.

MS (m/e) = 406.4 [M+H].

Example 36
15  4-(3-Hydroxy-azetidine-1-carbonyl)-2-methyl-2H-pyrazole-3-carboxylic acid (2-phenyl-
imidazo[1,2-a]pyrimidin-7-yl)-amide

OH
N

© 0

Y H /N\rN

AN LN\/)_O
The title compound was obtained in analogy to example 29, using azetidin-3-ol in the last step.
MS (m/e) = 418.3 [M+H"].

20

id

WO



5 Step 1: 3, 6-Dinethyl-pyridine-2-carboxylic acid nmethyl ester

Trimet hyl sil yl di azonmet hane 2Min ether (5.7 m, 11.4 mvole, 1.4 eq.) is
added dr opwi2ea/Ear26RT to a suspensi on of 3, 6-di net hyl - pypcainresi20sssboxyl i ¢
acid (containing potassiumchloride) (3.07 g a 25% 8.12 nmole, 1 eq.) in
benzene (24 m) and nethanol (8 m ), and the yell ow 10 suspension is
stirred at RT for 1.5 h. The yellow m_xfure is diluted with ethyl actate,
washed once with sat. aqueous sodi um bi carbonate so 1., once with water,
once w tﬂx%hi}ﬂ?ﬂ dried with magnesium sul fate and the solvents are renoved
in vacuo. Purification of the residue (914 ng) by chromatography on a 20 g

Sili I il ¢ ] t -. 409% 20 mi
attords 3 GIPRReiR-ibaRGHIhe Sl b I Rel Py AR ShfpnisBia 8o ™ 1)
53. 2% aphanykbnidoiat,Redpyrimiin-g-y)Minidal €) = 166.3 [M+H]. Step 2:

3, 6-Di net hyl - pyri di ne-2-carboxylic acid (2-phenyl-imdazo[l,2-a] To a

whi t e suspensi on oLfﬂN he -imdazo[ 1, 2-a] pyrimdin-7-yl am ne (exanple 1,
step 1, 8& 2 38 in dioxane (3 m) is added at RT trinethyl
al um nium sof . {2 irll\'toluene(o.8 m, 1.52 mole, 4 eq.). The mxture is

stirred for 4 nOat RT. A solution of 3,6-dinethylpyridine-2-carboxylic
acid nmethyl esWek (63 ny, 0.38 mmole, 1 eq.) in dioxane (0.4 m) is then
added and the |ight brown solution is refluxed overnight. The brown

sol ut isoNTh&tithQRAPuRIWA dbtatiddiif fnaBdd 1§ ekdnigi€sh, laym%hﬁ ROMBPNYIiONd&In12 9
Redi Sep silica cartridge (eluent heptane /' ethyl 25 acetate 30 - 70% 15
m n) af f Bedashyers, 6- di met hyl - N- ( 2- phenyl i ni dazo[ 1, 2- a] pyri mi di n- 7-

yl ) pi col i nam de Z$57 , 43.6% as a white solid. M5 (me) = 344.2 [ M+H].
-64- ExaMd@/ag 489, 5Ms"H I Tet r ahydr o- benzo[ d] i soxazol e- 3- carboxylic acid
(2-phenyl -i m dazo[ 1, 2- a] pyrimdin-7-yl)-am de

Example 38

10 2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-[(3-hydroxy-propyl)-amide] 3-[(2-phenyl-
imidazo[1,2-a]pyrimidin-7-yl)-amide]

OH
e N
\\ 0

N-N{
The title compound was obtained in analogy to example 29, using 3-amino-propan-1-ol in the
last step.

15 MS (m/e) =420.2 [M+H'].

Example 39

2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-[(3-methoxy-propyl)-amide] 3-[(2-phenyl-
imidazo[1,2-a]pyrimidin-7-yl)-amide]

20



he title conpound was obtained in analogy to exanple 3 from

5 The
4,5,6,7-tetrahydro-1, 2- benzi soxazol e-3-carboxylic acid (ArtChem. M (nife)
= 360. 3 [WhHp11/Ex®mApl e 19 10 PCT/EP2011/054385

2- Chl oro- N- (2- phenyl -i m dazo[ 1, 2-a] pyri m di n-7-y1)-isoni coti nam de The
title conpound was obtained in analogy to exanple 3 from

2-chl oroisonicotinic acid. M5 (me) =_350.3 [MtH]. 15 Exanple 20

4-| soxazol - 5-y1-2- et hyl - 2H pyrazol e- 3- car boxyl i ¢ acid
(2-phenyl -i mdazo[ 1, 2- a]pyrimdin-7-yl)-amde WO
2011/117264PéW/EP2011/054385 -65- M5 (me) = 386.1 [M+H]. Exanple 21

6- Chl or o- pyrii di ne- 2-car boxylic acid

(2- phenyl -i 'df?b{ 2 pyrimdin-7-yl)-amide CI 5 N
O NN \N):'j\)_(i>
0

&

N-Ng
The title compound was obtained in analogy to example 29, using 3-methoxy-propylamine in the
last step.

MS (m/e) = 434.3 [M+H].

Example 40

2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 3-[(2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-
amide] 4-[(tetrahydro-furan-3-yl)-amide]

O
~r"o

\¥
N-N

10 The title compound was obtained in analogy to example 29, using tetrahydro-furan-3-ylamine in

the last step.

MS (m/e) = 432.3 [M+H].

Example 41

15  2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-[(2-hydroxy-1-methyl-ethyl)-amide] 3-[(2-
phenyl-imidazo[1,2-a]pyrimidin-7-yl)-amide]

HO
S

N-N_

The title compound was obtained in analogy to example 29, using 2-amino-propan-1-ol in the

last step.



N The title conmpound was obtained in analogy to exanple 3 from
6-chloropicolinic acid. M5 (nfe) = 350.1 [ MtH . Exanple 22 10

6- Met hoxywpyeniidiinms42- car boxyl i c acid PCT/EP2011/054385
(2-phenyl -imdazo[ 1, 2-a] pyrimdin-7-yl)-amide The title conpound was
obtained in analogy to exanple 3 from 6-nethoxypicolinic acid. M5 (me) =
346.1 [MtH]. 15 Exanple 23 5-Brono- 3yget hyl - pyri di ne-2- carboxylic acid
(2-phenyl -im dazo[ 1, 2-a] pyri m din-7-y1)- am de To an argon purged

sol uti onyQf phenyl ihwmidazo[ 1, 2-a] pyrim di n-7-am ne (exanple 1, step 1, 80
20 ny, O@éﬁ%ﬁa'%wﬁ@Xane (5 M) was added trimethyl alum num sol ution
(0.572 m, 1.14 mmol, 3 eq). The resulting solution was stirred for 1 hour
at RT. Then nethyl 5-brono-3- WO 2011/117264PCT/ EP2011/ 054385 - 66-

met hyl pi EQLL@]@%? (88 ng, 0.381 nmmol) was added and the m xture was heated
to reflux and stirred for 18 hours. The title conpound (84 ng, 54% was

i sol at ed ,f e 1 h i 02
col um' udr eyl 2SR, R RRuTbo e BRI SRR RG22 s
[ MtH . bnilbaipR-a]B4imidiB7-ghexndidé- di met hyl - pyri di ne- 2- carboxylic acid
(2-phenyl -im dazo[ 1, 2-al pyri mdin-7-yl)- am de

HO

HN™ °N

The title compound was obtained in analogy to example 29, using 1-amino-propan-2-ol in the

last step.

MS (m/e) = 420.2 [M+H].
10

Example 43

Pyrazine-2,3-dicarboxylic acid 2-[(2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-amide] 3-
[(2,2,2-trifluoro-ethyl)-amide]

15 Step 1. 3-(2-Phenyl-imidazof 1,2-a]pyrimidin-7-yicarbamovl)-pyrazine-2-carboxyvlic acid

Furo[3,4-b]pyrazine-5,7-dione (736 mg, 4.9 mmol) and DMAP (58 mg, cat.) were added to a
solution of 2-phenyl-imidazo[1,2-a]pyrimidin-7-ylamine (example 1, step 1, 1.00 g, 4.8 mmol) in
DMF (25 ml). The mixture was heated to 78°C overnight, and cooled to RT. The formed
precipitate was collected by filtration, and residual solvent was removed under vacuum. The thus

20  obtained crude product (800 mg, 47%) was used in the next step without further purification.

MS (m/e) =361.3 [M+H].



10 The title conpound was obtained in anal ogy to exanple 23 from et hyl

4- brono- 3, 6- di net hyl pi colinate. (Ethyl 4-brono-3, 6-dinethyl picolinate can
be preparwd 2oy/tims4mret hod of G Jaeschke, W Spooren, EPCVIEPR01A/0543€F | nt .
Appl . WD 2007093542.) Ms (me) = 424.0 [ MtH1L. 15 Exanple 25

6- Met hyl - pyri di ne- 2- car boxylic acid

(2- phenyl -im dazo[ 1, 2-a] pyri m di n-7-yly;am de The title conpound was
obt ai ned in anal ogy to exarrpl e 23 fromethyl 4-brono-3,6- 20
di met hyl p Srery 2 Ly i ] y B B @ BniahC -vi)-amide] 3-

5-(2- Phef(QIZZImﬂdaweétﬂyl)Qaera}yrl m di n-7-yl carbanmoyl)-3H[1, 2, 3]tri azol e-4-car
boxylic acid nmethyl ester The title conmpound was obtained in analogy to
exanpl e Bla‘sealabliltub[e,lTHIG](ﬁmgz(bIbmmpB 3B pllianalpibdd@zb il2-alpyminisinyet hyl ester.
(1H[1,2 Tr|a ole45d aci h St er nbe pared by
the et h%lai 8? azn’l -2- c?vﬁmi_y lﬁ‘pfy fi ES‘FO mg (fj }\immgb z}lndﬁ%s%row Wyal‘eh in® (%

Col | etst emg, 0.58 mmol) were dlssolved in DMF (2 ml) and shaken for 1 h at RT. Trlﬂuoroethylarmne

(23 mg, 0.23 mmol) was then added, and the mixture was shaken at RT overnight. The title
compound was isolated from the reaction mixture by preparative HPLC (254nm, Agilent Zorbax
XdB-C18, Run: 7 min, Flow: 30 ml/min, Gradient: 0.0 min: 95/5 H,O/CH;CN; 0.5min: 95/5
H,O/CH;CN 4.5 min: 5/95 H,O/CH3CN; 6.9 min 5/95 H,O/CH3CN; 7 min 95/5 H,O/CH3CN).

10 MS (m/e) = 442.2 [M+H].

Example 44

2-(Azetidine-1-carbonyl)-N-(2-phenyl-imidazo[1,2-a|pyrimidin-7-yl)-nicotinamide

Cho,
N* H N

NN

~ LY

15 Step 1: 3-Chlorocarbonyl-pvridine-2-carboxviic acid methvl ester

Pyridine-2,3-dicarboxylic acid 2-methyl ester (500 mg, 2.76 mmol) was dissolved in thionyl
chloride (8.21 g, 68 mmol) and heated to reflux for 4 h. Excess thionyl chloride was removed
under vacuum. The obtained crude product (620 mg, assumed purity 60%, 68% yield) was used

in the next step without further purification.
20

Step 2: 3-[(2-Phenyil-imidazo[1,2-a]pyrimidin-7-vl)-(pyridine-2-[carboxylic acid methyl ester]-

3-carbonyvl)-carbamovl]-pvridine-2-carboxvlic acid methvl ester

3-Chlorocarbonyl-pyridine-2-carboxylic acid methyl ester (620 mg, 3.1 mmol) was added slowly
to a solution of 2-phenyl-imidazo[1,2-a]pyrimidin-7-ylamine (step 1, example 1, 470 mg, 2.2

25 mmol) and triethylamine (566 mg) in dichloromethane (7 ml), and the mixture was stirred
overnight at RT. The mixture was diluted with additional dichloromethane, and washed with

water. The combined organic layers were dried (Na,SO,), the solvent was evaporated, and the



PCT Int. Appl. WO 2002100860.) M5 (nme) = 364.1 [MH]. 10 Exanple 27
5-(Azetidi ne-1-carbonyl)-1H 11, 2, 31tri azol e-4-carboxylic acid

(2- phenylwomdaaoded, 2- a] pyri m din-7-yl)-am de PCT/EP2011/054385

Stel: 5-2- Phenl -i m dazol2-arimc_jy_trbanol-311-123triazol e-4-carbox lic 15
acid NaOH (3N, 1.47 m) was added to a sol ution of

5-(2-phenyl -im dazo[ 1, 2-a] pyrim din-7-+¢_

yl carbanoyl)-3H[1, 2, 3]triazol e-4-carboxylic acid nethyl ester (exanple 26,

800 ng, 2 i t han 4E = 1: . i S

i rr o isrecBMRlig 4l B RAPk o onl e ok Ak Ridiehy PP EHARRITS )

t he suspeishgel, taslomiethaed: metharbd=F0rP0 dhth0h.i | t ered. The 20 precipitated
title conpound (590 nmg, 77% was dried under vacuum and used in the next
step W t MSUté)ur IHS Mt T]f i cation. M5 (mfe) = 348.3 [MH]. Step 2:

5- (Azeti di ne- 1-carbonyl)-1H 11, 2, 3] tri azol e-4-carboxylic acid

(2- phenyl -i m dazo[], 2- 25 akyrimdin-7-yl)-am de WO

2011/ 117264PCT/ EP2011/ 054385 -68- Dii sopropyl ethyl am ne (89 ng, 0.69 nmol)
and TBTUS#B8: $an-PhenRlfinnab ). nefperimitied-Woriinsol) wyiidne-Gfcarboxylic acid
5-(2-phenyl -i m dazoll, 2-al pyri m di n-7-yl carbanoyl)-3H-[1, 2,3]tri azol e-4-car
boxyl i ¢ HeOH (B1802.2nl, €06 @dromids)addad tBol(iomd1)3-[(2upblertyhenidauokl , PHajpyimebh-ut | on
was stirred for..30,mn at..RT.. Azetidj 3 , .0.68 l.). was_added, and
the mi xt (o E-Galodr Tl e G68M Nl Lot terl Todinna e85, 265
was obt ahdiehefhlyDaste (B1$ £a@CT MO0 )i ¥iethago 1D THIT-e pay @l ithemHRIrEwaLG#RMforAth | ent

Zor bax XdB- , Run: 7 mn,. Flo 30 i n, ient; O mn: 95/5
H20/ cnasdﬁ“%%ﬁﬁﬂ%m@% pidfietiei =2 @Wﬁme%g?mm , Vel.a@leﬁvﬁfe%? 95
H20/ Glg3 GNere &viPoat &bird eH2 0 i3 Fhure. Mt érd R added3S thed bl aMetillsuspdideX ahe 28

mixture was stirred for 15 min at RT. The precipitate was collected by filtration, washed with

water, and dried under vacuum. The thus obtained product (290 mg, 37%) was used in the next

step without further purification.
MS (m/e) = 358.3 [M-H'].
15

Step 4: 2-(Azetidine-1-carbonyl)-N-(2-phenvi-imidazo[1,2-a]pyrimidin-7-vl)-nicotinamide

TBTU (107 mg, 0.33 mmol), 3-(2-phenyl-imidazo[ 1,2-a]pyrimidin-7-ylcarbamoyl)-pyridine-2-
carboxylic acid (70 mg, 0.19 mmol), and diisopropylethylamine (108 mg, 0.3 mmol) were
dissolved in DMF (1 ml) and shaken for 30 min at RT. Azetidine (48 mg, 0.84 mmol) was then

20 added, and the mixture was shaken at RT overnight. The title compound (9 mg, 8%) was isolated
from the reaction mixture by preparative HPLC (254nm, Agilent Zorbax XdB-C18, Run: 7 min,
Flow: 30 ml/min, Gradient: 0.0 min: 95/5 H,O/CH;CN; 0.5min: 95/5 H,O/CH3CN 4.5 min: 5/95
H,O/CH;CN; 6.9 min 5/95 H,O/CH3CN; 7 min 95/5 H,O/CHsCN).

MS (m/e) = 399.2 [M+H"].
25
Example 45

4-(Azetidine-1-carbonyl)-2-methyl-2H-pyrazole-3-carboxylic acid [2-(3-methoxy-phenyl)-

imidazo[1,2-a]pyrimidin-7-yl]-amide



111-11, 2, 31Tri azol e-4, 5-di carboxylic acid 5-(ethyl-nethyl-am de)

4-[ (2-phenyl -i m dazo[ 1, 2- a]pyrimdin-7-yl)-amde] 15 The title conpound
was obt aiwedoimizzsal ogy to exanpl e 27 from et hyl net hyl arCmEP2NB0S4388) =
391. 2 [ M+tFL]. Exanple 29

4- (Azeti di ne-1-carbonyl) - 2- nmet hyl- 2H pyrazol e- 3-carboxylic acid

(2-phenyl -imdazo[1,2- 20 a]pyrimdin-4gyl)-anmde Step 1:

2- Met hyl - 2H pyr azol e- 3, 4-di car boxylic aC|d di et hyl ester WO

2011/ 117264PCT/ EP2011/ 054385 -69- (6.07 g, 25 mmol, obtained by the nethod
of Hanzl o et al., J. Heterocyclic Chem 2003, 40(3), 487-498) in

et hanol (20 gﬂ). The m xture was heated to 60 C until HPLC anal ysis

i ndi cat ed/ffhe di sappearance of the starting material (2 h). The solvent was
evapor at eu; d the residue was taken up in dichloronethane and washed
(water). Then { C er was dried 5 (Na2SO4), the solvent was evaporated
and the titleﬁigﬁgbﬁﬁéiéz.OG ng, 36% was isolated fromthe m xture by

col um chr omat ogr aphy (%H ica gel, heptane : ethyl acetate = 100:0 -

60:40). (The regioisoneric 1-nethyl- 1H—pyrazo|e 3, 4-di carboxylic acid

di ethyl esd&le &)%oﬁ‘tll@@as eﬂa?éal 1@51%1'0 ngeﬁﬁ}ﬂe u§i1h QKB‘%%&S—%h&{y@m the
desired product Ste

2- Met hyl Ulzﬁﬂzﬁillr%ﬂ%b’@mshm7d’ﬂ%ﬁ%@@q st si@ﬂ a (al\éﬂttlwly pégmsé)rm(lct%%l £onpound was

repared, I atent
gp IO ggrér%gg? _yﬁ%&%}{b%gl-l- %?g&{mgg gli%i)g%lbox & fé"“écfmjﬂ ol est er

(2. 065g QOQXﬁnmmwaﬂgmgmspended in a NaOH solution (0 5Min water 20 m ,
10 mmol ) and heated to reflux (30 min). If the conversion was |nconplete
after thMS @i/ee 4382 [Mididat ed by HPLC control, small anobunts of 15 NaOH
were added in 30 mn intervals. The reaction mxture was cool ed, and HC1
was added, and stirred for an additional 30 mn (r.t.). The precipitate was
filtered, washed (water, small anpunt) and dried under vacuum The title
conpoundEwampledbai ned as a white solid (1.27 g, 70%, and was used in the
next step without further purification. M5 (nme) = 198 [ Mt1-11. 20 Step 3:
5- Chl or odalvlbﬂryyBHﬂpmuoﬂeﬂAMwbwdih acid 4e[f2-perhoxy-etigd)-anide h3H (2gdieayl- A

m xture of. 2- oIe 4-di carboxylic acid 4-ethyl ester (6.00
9) a;ig ¢ FRigR yolr[rie h?(l%y Pr{ggﬁ 5131\1\68 refluxed for 4 h. Excess thionyl

chl oride was renoved under educed pressure; the obtained crude product
(7.26 g, assuped purity -60% 66% was used in the next step w thout
further purifiication. 25 Step 4:

1- Met hyl - 5+2- phenyl -i m dazo[ 1, 2- a] pyri m di n- 7- ykar banmoyl ) - 1H pyr azol e- 4-
carboxyllc bd et hyl ester

e

The title compound was obtained in analogy to example 29, using 2-methoxy-ethylamine in the

last step.

MS (m/e) = 420.2 [M+H"].
15

Example 47

2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-diethylamide 3-[(2-phenyl-imidazo(1,2-
a]pyrimidin-7-yl)-amide|

AN
PN GALE),
~N~¢°hN NJ\N
\\ o

N-N



5- Chl orocar bony1- 1- net hyl- 1H pyr azol e- 4-carboxylic acid ethyl ester (3.60g,
assuned purity 60% 10 nmmol) was added slowy to a cooled (0C) solution of
2- phenyl iwDdamofi1262- 30 a] pyri m di n-7-am ne (exanpl e 1, perap2dL1/ 024382 g, 12
mmol ) and triethylam ne (2.02 g, 20 mmol) in dichloronmethane (50 m), and
t he suspension was stirred overnight at RT. The m xture was WO

2011/ 117264PCT/ EP2011/ 054385 -70- takegyup in dichl oronethane, and washed
with water. The conbi ned organic | ayers were dried (Na2SO4), filtered and

the_sol V%ﬁ'étltygac% % Qst %?al Iaql?ﬁnal Li!g Jgal 1 §9$ld51§ dl-g lagﬂurlé 1‘131‘[1?601 d (2.75
f@ %Bf‘%’ S

g, 71% was i1so romt e resi tim- oh to raphy ca gel,
hept ane G(HZ% 100: 0 - 60: 40) 5 M5 (n1e) 391 2 [M+H] Step 5:
1- Met hyl Mé phenyl = mEazo[ 1, 2-a] pyrimdin-7-ykar bam)yl) - 1H pyrazol e- 4-
carboxylic acid NaOH (3N, 6.9 m) was added to a sol ution of

1- net hyl- 5- ( 2- phenyl -i m dazo[ 1, 2-a] pyri mdin-7- 10

yl car banpy %ﬁ]% pyrazol e-4-carboxylic acid ethyl ester (2.70 g, 6.9 nmol)
in THF / = 1:1 (40 M), an the mxture was stirred at RT overnight.
Vater 5(1 ] L, ) 0 O
v o S0 P A PRy TR gy DL PGy AN g R FRBLAR O,
m n, anda]fpyhhﬂchedl—yl]‘hmlqn ecipitate was washed with a small anount of water,
and dried under vacuum The thus obtained product (910 ng, 36% was used in
t he next step 15 Wrther purification. M5 (me) = 361.3 [MH . Step
6: 4-(Azet )i DE’ 1@@ - 2- et hy1- 2H pyrazol e- 3-carboxylic acid

(2- phenyl | 1, 2- a] pyrimdin-7-yl)-amde 20 TBTU (213 ng, 0.66 mmol)
and di i sopr ofy etOhyI amne (214 ng, 1.66 mol) were added to a sol ution of
1- net hyl - 5- (2shenyl -i mi dazo [ 1, 2-a] pyri mi di n- 7-yl car banoy1) - 1H pyr azol e- 4-
carboxylic acid (200 ng, 0.55 mml) in DM (2 m), and the m xture was
stirred T%tit%@o%g@und%@s?db@di&% if Sl fo %xa@rﬁalmlu);mg\@ﬁr(ﬁﬁ%Qn tRNght kge m xture

was stirred at overni ght. Water was added, and the suspension was
stirred A@rmkd =18 AT, T] and t hen flltered The 25 precipitate was
suspended in a mxture of DMF (2 m) and nethanol (1 nil). The suspension
was sfpirred for 15 mn, and filtered. The obtained title conpound was dried
under vacuum Ms (nfe) = 402.4 [ MtH . Exanple 30

Example 49

2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-(ethyl-methyl-amide) 3-[(2-phenyl-
imidazo[1,2-a]pyrimidin-7-yl)-amide]|

Z N
Yo O
= O
NN
15  The title compound was obtained in analogy to example 29, using ethylmethylamine in the last

step.

MS (m/e) = 404.4 [M+H].

Example 50

20  2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-ethylamide 3-[(2-phenyl-imidazo[1,2-
a|pyrimidin-7-yl)-amide]



-71- 2-Met hyl -4-(norphol i ne-4-carbonyl)-2H pyrazol e-3-carboxylic acid

(2- phenyli m dazo[ 1, 2-a] pyrimdi n-7-yl)-am de The title conpound was

obt ai ned wo 2analioy t o exanpl e 29, using norpholine in tProe/HEPasI/0S438p. 5 NS
(me) = 432.3 [ MtH]. Exanple 31 2- Met hyl - 2H pyrazol e- 3, 4-di carboxylic acid
4- et hyl am de 3-[(2-phenyl -i mdazo[1,2- a]pyrimdin-7-yl)-amde] 10

Met hyl am ne (2N in nmethanol, 1.54 m, g1 nol) was added to a sol ution of
1- net hyl- 5-( 2-

phenyl -i m dgzo[ 1, 2- a] pyri m di n- 7-yl car banoy1) - 1H pyr azol e- 4- car boxyl i c aci d
ethyl ester{ (e arﬁ) Step 4, 100 ng, 0.26 mmol) in THF (1.5 nl), and
the m xteo ‘NS%Nrr~1 over the weekend at RT. The sol vent was evaporated,
DMF (1.5 s added to the residue, and the 15 m xture was stirred for 5
mn. The Precipitated title compound (20 nmg, 21% was col |l ected by
filtration, and residual DVF was renoved under vacuum M (me) = 376.4

[ MMH] . Exanpl e 32 20 2- Met hyl - 2H pyr azol e- 3, 4-di car boxylic acid
3- 1[ 2- ( 3Tkniitderconpranivas-qbiiRpd e paalapy to prmnlad Y upng cthylamingdn the lapbsta: ani de
WO 2011/ 117264PCT/ EP2011/ 054385

MS (m/e) = 390.3 [M+H].

5 Example 51

2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-cyclopropylamide 3-[(2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide]

o;iif?lm
~"o

NN
The title compound was obtained in analogy to example 29, using cyclopropylamine in the last
10 step.

MS (m/e) = 402.4 [M+H].

Example 52

2-Methyl-4-(piperidine-1-carbonyl)-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-
15 a]pyrimidin-7-yl)-amide

(::L;jf:ﬁiﬁilm;>*_<::>
T ©

N-N

The title compound was obtained in analogy to example 29, using piperidine in the last step.

MS (m/e) = 430.4 [M+H'].

20 Example 53



-72- The title conpound was prepared in analogy to exanple 31 from
5-[2-(3-chl oro- phenyl) -

i m dazo[ Iw@-2alipmrieai di n- 7- yl car banoyl1- 1- et hy1l- 1H pyr arolr&Eprdeiaasdssxyl i ¢
acid ethyl ester. 5- [2-(3 -Chloro -phenyl)-imdazo [1, 2-a]

pyri mdin-7-yl carbanmoyl] -1-nethyl-1H pyrazo |e-4- carboxylic acid ethyl
ester was prepared in anal ogy to examkg 29, using 2-(3-chloro-phenyl)- 5
i mdazo[1,2-alpyrimdin-7-ylam ne in step 4.

2- (3-Cnhl - BN A - ahny i O 0 70 YA d i
anai ogy £oTCHNEAH A hE A e P Ry ol TN ABEARERPRIGE . O
M5 (M e) pherdEOnidafdykRija]pyidmidoeApl)earBide]

2- Met hyl - 2H pyr azol e- 3, 4-di carboxylic acid

3-{[ 2- (4HRl uor o- phgnyl ) - im dazoll, 2- a] pyri m di n-7- A-am del 4-net hyl am de
The title rrgpurfared in analogy to exanple 31 from

542- (4-f1 uehl ny1)N 1

inidazo[1,2-§%$g§gnidin-7-y|carbanoyl]-l-nethyl-1FprrazoIe-4-carboxyIic

acid ethyl es¢B{. 5- [2-(4-Fluoro -phenyl)-imdazo [1,2-a]

pyrimdin-7-ylcarbamo yl] -1-nmethyl-1H pyrazo | e-4- carboxylic acid ethyl

e D AR ey RO i PTG TR g 29/ SR Bk OB RN

2- (4- Bl upgtatgphenyl ) -i m dazo[ 1, 2-a] pyri m din-7- yl am ne was prepared in

anal ogy to exanple 1, step 1, from 2-brono-1-(4-fluoro-phenyl)- 20

et hanoneMsNbv§)™ £20.2M884)1 [ MFH . Exanpl e 34

4-(3,3-Difluoro-azetidi ne-1-carbonyl)-2-nmnet hyl - 2H pyrazol e- 3- car boxyl i c

acid (2-phenyl 25 imdazo[1l, 2-a]pyrimdin-7-yl)-amide -73- The title

conpound was obtained in analogy to exanple 29, using

3,3-di fl peampesatidine in the last step. M5 (me) = 438.3 [ MrH|
2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-(isopropyl-methyl-amide) 3-[(2-phenyl-

10  imidazo[1,2-a]pyrimidin-7-yl)-amide]

~ o O
NPHNSNN
\\ 0

N-N_

The title compound was obtained in analogy to example 29, using isopropyl-methyl-amine in the

last step.

MS (m/e) = 418.3 [M+H'].
15

Example 55

2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-[(2-methoxy-ethyl)-methyl-amide] 3-[(2-
phenyl-imidazo[1,2-a]pyrimidin-7-yl)-amide]

=0
N0
\\ o
N-N{



5 Exanple 35 2-Methyl -2H pyrazol e- 3, 4-di carboxylic acid

4-[ (2- hydroxy-ethyl)-am de]

3-1(2- phewgl2onydamae[ 1, 2- al pyri m di n-7-yl1)-am de] 10 Thecrirrb@ios43pdund was
obtained in analogy to exanple 29, using 2-am no-ethanol in the |ast step.
M5 (me) = 406.4 [M+H]. Exanple 36 15

4- (3- Hydroxy-azeti di ne-I-carbonyl)-2-ngihyl - 2H pyrazol e- 3-carboxylic acid
(2-phenylimdazo[1, 2-al pyrimdin-7-yl)-anmide The title conpound was

obt ai nedj n.. e I ; i | dins 3y ol n | step. M5
(i o) = g Britfind Ot Fnaab AT Ml spBhubl- Wil 5
4- (1, 1- Diroerlthédashitemor phol i ne- 4- car bonyl ) - 2- net hyl - 2H pyr azol e- 3- car boxyl
ic acid (2- phenyl-imdazo[1l, 2-al pyrimdin-7-yl)-am de 5 The title
conpoundMiasvobt 44redIth Janal ogy to exanpl e 29, using thi onorphol i ne
1,1-dioxide in the | ast step.

5 Example 56

2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-(methyl-propyl-amide) 3-[(2-phenyl-
imidazo[1,2-a]pyrimidin-7-yl)-amide]

o DI
/N OHN \Nk}_@
P&

N-N{
The title compound was obtained in analogy to example 29, using methyl-propyl-amine in the
10 last step.

MS (m/e) = 418.3 [M+H].

Example 57

2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 3-[(2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-
15 amide] 4-propylamide

{ = O

N-N

The title compound was obtained in analogy to example 29, using propylamine in the last step.

MS (m/e) = 404.4 [M+H].

20 Example 58

2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-cyclopropylmethyl-amide 3-[(2-phenyl-
imidazo[1,2-a]pyrimidin-7-yl)-amide]



M5 (me) = 480.2 [M1-1]. Exanple 38 10

2- Met hyl - 2H pyrazol e- 3, 4-di carboxylic acid 4-[(3-hydroxy-propyl)-am del
3-11( 2- phwoybimitawaoll, 2- al pyrim di n-7-yl)-am de] The tipCrEPcampsisasl was
obtained in analogy to exanple 29, using 3-am no-propan-1-ol in the |ast
step. 15 M5 (me) = 420.2 [M+l-1]. Exanple 39

2- Met hyl - 2H-pyr azol e- 3, 4-di carboxylic ggid 4-[(3-net hoxy-propyl)-ani de]
3-[(2-phenylim dazoll, 2-al pyrim din-7-yl)-anm de] WO

2011/ 117264PCT/ EP2011/ 054385 -75- The title conpound was obtained in
analogy to ?22 | e 29, using 3-nethoxy-propylamne in the |ast step. M5
(mMe) = 434 anpl e 40 2- Met hyl - 2H pyr azol e- 3, 4-di car boxylic
acid 3- [P pﬁgmé; “Nni o[1,2-a]lpyrimdin-7-yl)- am de]

4-[(tetra ofuran-3-yl)-amde] 10 The title conmpound was obtained in
anal ogy t Qsxanpl e 29, using tetrahydro-furan-3-ylanmne in the |ast step.
MBS (nme) = 432.3 [M+H] .

The title compound was obtained in analogy to example 29, using cyclopropylmethylamine in

the last step.

MS (m/e) = 416.4 [M+H'].

Example 59

2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-cyclobutylamide 3-[(2-phenyl-imidazo[1,2-
a|pyrimidin-7-yl)-amide]

o%ir ol 8

N-NQ
10 The title compound was obtained in analogy to example 29, using cyclobutylamine in the last
step.

MS (m/e) = 416.4 [M+H].

Example 60

15  2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-isopropylamide 3-[(2-phenyl-imidazo|[1,2-
a]pyrimidin-7-yl)-amide]

j:ir -0

N—N
The title compound was obtained in analogy to example 29, using isopropylamine in the last step.

MS (m/e) = 404.4 [M+H].

20



Exanmpl e 41 15 2- Met hyl - 2H pyrazol e- 3, 4-di car boxylic acid

4-[ (2- hydroxy-1-net hyl -ethyl)-am de] 3-[(2- phenyl-imdazo[1l, 2-4a]

pyrim di woytyHnawsde] HO The title conmpound was obt ai red/EPROIANS38TY t O
exanpl e 29, using 2-am no-propan-1-ol in the |ast step. WO

2011/ 117264PCT/ EP2011/ 054385 -76- M5 (mle) = 420.1 [ MtH]. Exanpl e 42

2- Met hyl - 2H-pyr azol e- 3, 4-di carboxylic ggid 4-[(2-hydroxy-propyl)-ani de]
3-[(2-phenyl 5 i mdazo[ 1, 2-a]pyrimdin-7-yl)-am de] The title conpound was
obtainedE'%1 ghogy to exanple 29, using 1-am no-propan-2-ol in the |ast
step. M5 % @? = 420.2 [MrH]. 10 Exanple 43 Pyrazine-2, 3-di carboxylic

(2,2 2- crePPATNE TSNS BT mendl g By ] - Caphbo NPy ariguaromedory-

pyri m di phéhyDtioaddrajted-d)pypwridint gl-amider boxyl i ¢ aci d

(0]
2 \ F

F
P o) gAF
HN NN
T

5 The title compound was prepared in analogy to example 29, using 2-(3-trifluoromethoxy-

N

phenyl)-imidazo[1,2-a]pyrimidin-7-ylamine. 2-(3-Trifluoromethoxy-phenyl)-imidazo[1,2-
a]pyrimidin-7-ylamine can be prepared in analogy to example 1, step 1, from 2-bromo-1-(3-

trifluoromethoxy-phenyl)-cthanone.
MS (m/e) = 486.3 [M+H'].

10
Example 62

1-Ethyl-5-(2-phenyl-imidazo[1,2-a| pyrimidin-7-ylcarbamoyl)-1H-pyrazole-4-carboxylic
acid ethyl ester

~
0-° o)
L
N
N\ r c
NGV

]

15 Step 1. 2H-Pyrazole-3,4-dicarboxylic acid diethyl ester

Under an atmosphere of argon, hydrazine monohydrate hydrochloride (1.91 g, 28 mmol) and
HC1 (36,5% in water, 2.8 ml) were added to a solution of 2-dimethylaminomethylene-3-oxo-
succinic acid diethyl ester (6.8 g, 28 mmol) in ethanol (100 ml). The mixture was heated to 60 °C
(3 h). The solvent was evaporated, and the residue was taken up in dichloromethane and washed
20  (water). The organic layer was dried (Na,SQy), the solvent was evaporated and the title
compound (1.81 mg, 31%) was isolated from the mixture by column chromatography (silica gel,

heptane : ethyl acetate = 100:0 — 60:40).

MS (m/e) = 383.3 [M+H].



Fur o[ 3, 4- b] pyrazi ne-5, 7-dione (736 ng, 4.9 mvol) and DVAP (58 ng, cat.)
were added to a solution of 2-phenyl-imdazo[1l, 2-a]pyrimdin-7-ylam ne
(exanpl e WP 2011897264 1.00 g, 4.8 mml) in DMF (25 nl). TIRETMPRAIMNEIIBEAS
heated to 78C overnight, and cooled to RT. The formed precipitate was
collected by filtration, and residual solvent was renoved under vacuum The
thus 20 obtained crude product (800 ngge47% was used in the next step
wi t hout further purification. Ms (me) = 361.3 [MtH. WO
2011/ 117264PCT/ EP2011/ 054385 -77- Step 2: Pyrazine-2, 3-di carboxylic acid
2-[(2- phenyl-lnldazo[l 2 a]pyrlnldln yl) am de] 3L(2

( | : ,eggﬁu (75 ng, 0.23 mmol),
panoyl) - pyrazi ne- 2- carboxyllc

d 70g )
agr e ((jl SS0O vegthgﬁg()l %téona‘g% ﬁjés%@gﬁergg tdmﬁf@lﬁk gcfd l&%&@r@l%gtp %g)tl am ne
(23 nm, )23 Pyoizd lerdiads dicdrbox ydid dexd dicsnyd eiﬂb‘re{S@ﬁ g, U, €/ meanel)stra klessolatd IR'Ihls
ht..The, t d [ f. t t b
or eparat [GRTE LRSS ALY PR B Th gt AR RN e 550
mJnmi n, Ghaﬁbﬂ)e;vqs.adﬂhdmr@pvﬁ'se AfifebthROMAIEN f the 51&11‘(1‘(1)11 DS hbx tt2 0/ CH4ER #. 5 m n:
5/ ZiZHg O%m%l}lﬁl a&@%g&niéﬁa‘?w&z (c)c{ngl_rlge%\%l h; "fﬂe sogfgtllt%valgzhen evapColPQted lhe VB (T e)

2- (Azet i gisidge G.rasCt@kéhQ@Mh rthit {c2raphan Wasuem(datég[ "heZor 8dniy 6y dTivwelk Bridd W) SMY)Cot i na

mde 15 Step 1: 3-Chlorocarbon 1-p ridine-2-carbox lic acid meth 1 ester
Pyri di nee@p@atfﬁcaalﬁlﬁlw\y ¢j cempe iyl @SQT@gh%A Yo)sdio ltghisoghe mixtrge bhenlymipg s
gl ssalpv e%bﬁat%@t‘aﬂﬁb’(lhﬂl%é&rﬂeﬁ%né S agetat@& 1509!) 6034, (ITﬁ@jfe%Qnsroﬁlefl@flJe%l for 4

. Excess thiony | orrde was renbved under vacuum The obtai ned crude
product {B2oraagc-3esdicrrberybarpeid (icgnigstaB9s ylsebaipolaad, and eeh bardistinguinksdt st ep
W t hout e 1
3-[(2- Ph%%ltt}f{bl(%ls%)%g OH‘@M?% %ET]N§EP€P7 y1) - (pyridi ne-2-karboxylic acid

nmet hyl e 3- rb@\;lﬂyﬁg- ar banmoyl | - pyri di ne- 2- carboxylic acid net hyl
ester 3- Ior carb'on -pyridine-2-carboxylic acid methyl ester (620 ng, 3.1
nmmol ) was added slowy to a sol ution of
2- phenyl -i m dazo[ 1, 2-a] pyrimdin-7-ylam ne (step 1, exanple 1, 470 ng, 2.2

15 Step 3: 2-Ethvl-2H-pyrazole-3,4-dicarboxylic acid 4-ethyl ester

2-Ethyl-2H-pyrazole-3.,4-dicarboxylic acid diethyl ester (280 mg, 1.2 mmol) was suspended in a
NaOH solution (0.5 M in water, 2.8 ml) and stirred at RT until HPLC analysis indicated the
consumption of the starting material (4 h). HCI (1 N, 1 ml) was added, and the mixture was
extracted with ethyl acetate. The combined organic layers were dried (Na,SOy), evaporated, and

20 the title compound (200 mg, 81%) was isolated from the mixture by column chromatography
(silica gel, heptane : ethyl acetate = 100:0 — 60:40). MS (m/e) = 211.1 [M-H'].

Step 4. 1-Ethyi-5-(2-phenyi-imidazo[1,2-a]pyrimidin-7-vicarbamovl)-1H-pyrazole-4-carboxylic

acid ethyl ester

25 TBTU (1.1 g) and diisopropylethylamine (1.1 g) were added to a solution of 2-ethyl-2H-
pyrazole-3,4-dicarboxylic acid 4-ethyl ester (610 mg) in DMF (7 ml), and the mixture was
stirred for 30 min at RT. 2-Phenyl-imidazo[1,2-a]pyrimidin-7-ylamine (example 1, step 1, 725
mg) was added to the light yellow solution, and the mixture was stirred over the weekend at RT.
Water (15 ml) was added, and the mixture was stirred for an additional 15 min. For purification,

30 the precipitate was suspended in DMF (5 ml) and water (10 ml), and filtered; this process was

repeated 4 times. The thus obtained title compound (150 mg, 13%) was dried under vacuum.



25 mmol) and triethylamne (566 ng) in dichloronethane (7 m), and the

m xture was stirred overnight at RT. The m xture was diluted with

addi ti onavodnthiizzeenet hane, and washed with water. The eomErPe@d/0s43gRaNiI C

| ayers were dried (Na2SO4), the solvent was evaporated, and the WO
2011/117264PCT/ EP2011/ 054385 -78- title conpound (490 ng, 49% was obtained
fromthe residue by by colum chromat ogyaphy (silica gel, dichloronethane :
met hanol = 50:50 - 0:100). MS (nie) 374.2 [M+tH]. 5 Step 3:

3- (2- Phe i_d ] pyri m din- 7 yl car banmoyl) - pyri di ne- 2- car boxyl i c
acid Nacﬁf}s((gkf,g1 Zﬁé%[n[%&%%ﬁG mmol ) was added to a sol ution of

3-[(2-phenyl -i m dazo[ 1, 2-a] pyri m di n7-y1) - (pyridi ne-2-[carboxylic acid

nmet hyl ester]-3-carbonyl)-carbanoyl | -pyridi ne-2-carboxylic acid nethyl
ester (1 }zﬁn@%g 2 mol) in nmethanol! THF = 1:1, and the m xture was
stirred h at RT. The m xture was aci d|f|ed to pH = 3 by addition of

HCl (cong.)s t € 0 t ]C [ juced

pr essur o - oge A AR 2 BS R ER et SR AR B QR PP <\
stirréd muidazodl,2dafpyaimi@in-7-Jeangideci pitate was col |l ected by filtration,
washed vvith wat er, and dried under vacuum The thus obtained product (290
ng, 37% gsed in the next step without further purification. MS (me) =
358.3 [ M 15O step 4

2- (Azeti di nel 2 phenyl -i m dazol 1, 2-al pyri m di n-7-y1)-ni coti na
tni de TBTU (X0Y @i{“ﬁw

3-(2-phenyl -i m dazo[ 1, 2- a] pyr| m di n-7-yl carbanoyl) - pyri di ne-2- car boxyl iC
acid (70 0.19 and d|| yl et wer e
G 5S01 Vol SOOI naftr BB OB G 25 G et CADIBLL el 48 g, 0. 84
mol ) wasnitlhe, 2Qpedaesh-7anehibd B thd Kistdteh. 0as-Chiabpherdl)-ilfIdagyerni ght . The

title conpound (9 ngy, 8% was isolated fromthe reaction mxture by

pr epar at ?ermﬂﬂtmean/&@mmr@dZb%%mym@a@f@1 Ri§h 1> FomRrBrompdu3- 30

m / mp, g‘m@}g@@ﬁy Gnhoft n- 95/ 5 H20/ CH3CN, 0.5m n: 95/5 H20/ CH3CN 4.5 mi n:
5/ 95 H20/ CH3 6)9 mn 5/95 H20/CH3CN;, 7 mn 95/5 H20/CH3CN). M5 (nfe) =

399. 2 [ Myl (nv@=> Rxami-a145

Example 64

2-Ethyl-2H-pyrazole-3,4-dicarboxylic acid 4-methylamide 3-[(2-phenyl-imidazo[1,2-
15 a]pyrimidin-7-yl)-amide]

Step 1. Ethyl 5-(chlorocarbonyl)-1-ethyl-1H-pyrazole-4-carboxylate

2-Ethyl-2H-pyrazole-3,4-dicarboxylic acid 4-cthyl ester (example 62, step 3, 1.47 g, 6.93 mmol)

and thionyl chloride (19.0 g, 11.6 ml, 159 mmol) were combined to give a light yellow solution.
20  The reaction mixture was stirred at reflux for 5 h. Excess thionyl chloride was removed under

reduced pressure, and residual thionyl chloride was removed under vacuum. The title compound

(1.6 g, estimated purity 37%, 37% yield) was used without further purification in the next step.

MS (m/e) = 390.3 [M+H'].



-79- O0- The title conpound was prepared in anal ogy to exanple 29, using

2- (3- et hoxy- phenyl)- imdazo[1l,2-a]pyrimdin-7-ylamne in the first step.

2- (3- Met woypontmamel) - i m dazo[ 1, 2- a] pyri m di n-7-yl am nepPCarErR@1psspRred i n

anal ogy to exanple 1, step 1, from2-bronpo-1-(3- 5

met hoxy- phenyl ) - et hanone. M5 (me) = 432.2 [MH ]. Exanple 46

2- Met hyl - 2H-pyr azol e- 3, 4-di carboxylic ggid 4-[(2-nethoxy-ethyl)-am de]

3-[(2-phenyl 10 i m dazo[ 1, 2- a]pyrl md| n-7- y1) amde] I O HNS The title

conpoundsyRs. Pl Al MRk £3AIR) s 2 TELDQSY: £t hyl ani ne

in e |2 47 ~ 2, Cyecdy

2- Met hyl e@bbmgmeazol e-3, 4- d| car boxyl e aC| d 4-di et hyI am de

3-[(2-phenyl -i m dazo[ 1, 2- a] pyrimdin-7-yl)-am de]
2-Phenylimidazo[1,2-a]pyrimidin-7-amine (example 1, step 1, 648 mg, 3.08 mmol) and

triethylamine (519 mg, 715 ul, 5.13 mmol) were combined with dichloromethane (15 ml) to give
5 alight brown solution. Ethyl 5-(chlorocarbonyl)-1-cthyl-1H-pyrazole-4-carboxylate (1.6 g, 2.57
mmol) was diluted in dichloromethan and was added dropwise at 0°C. The reaction was stirred
overnight. The reaction mixture was poured into 20 mL water and extracted with dichloromethan
(2 x 50 mL). The organic layers were dried over Na;SO4 and concentrated in vacuo. The crude
material was purified by flash chromatography (silica gel, 50g, 50% to 100% EtOAc in heptane).
10  The obtained product contained the imide (2 acid chlorides added to amine) as an impurity, but
was used in the next step (where the title compound and the impurity give the same product).

The title compound was obtained as a light brown solid (510mg, 49.1 %).

MS (m/e) =405.4 [M+H'].

15 Step 3: 2-Ethvi-2H-pyrazole-3,4-dicarboxviic acid 4-methviamide 3-[(2-phenvi-imidazo/1,2-

alpyrimidin-7-yl)-amide]

Methylamine (2N solution in methanol, 0.61 ml)was added to a solution of e¢thyl 1-cthyl-5-(2-
phenylimidazo[1,2-a]pyrimidin-7-ylcarbamoyl)-1H-pyrazole-4-carboxylate (33 mg) in THF (0.6
ml), and the mixture was stirred at RT overnight. The solvent was evaporated, and the title

20 compound (16 mg, 50%) was isolated from the residue by preparative HPLC (254nm, Agilent
Zorbax XdB-C18, Run: 7 min, Flow: 30 ml/min, Gradient: 0.0 min: 95/5 H,O/CH;CN; 0.5min:
95/5 H,O/CH;CN 4.5 min: 5/95 H,O/CH;CN; 6.9 min 5/95 H,O/CH;CN; 7 min 95/5
H;O/CH:CN).

MS (m/e) = 390.3 [M+H'].
25
Example 65

1H-[1,2,3] Triazole-4,5-dicarboxylic acid 5-methylamide 4-[(2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide]



WO 2011/ 117264PCT/ EP2011/ 054385 -80- The title conmpound was obtained in
anal ogy to exanple 29, using diethylamne in the last step. M5 (nfe) =
418. 3 [ MAwWO]2011BMZ05p] € 48 5 PCT/EP2011/054385

2- Met hyl - 4- (pyrrolidine-1-carbonyl)-2H pyrazol e-3-carboxylic acid
(2-phenyl -imdazo[1,2- a]pyrimdin-7-yl)-am de The title conpound was
obtained in anal ogy to exanple 29, usigg pyrrolidine in the |ast step. M
(me) = 416.3 [ MtH. 10 Exanpl e 49 2- Met hyl - 2H pyr azol e- 3, 4-di car boxyl i c
acid 4-(et hyll -nmet hyl -am de) 3-[(2-phenylim dazo [1, 2-al

pyrim di ne>nyl) -am de] 15 The title conpound was obtained in anal ogy to
exanpl e 29) ugung ethylnethylamne in the last step. M5 (me) = 404.4 [ M+H
]. ExanpHe 50 Yg- t 2H- pyr azol e- 3, 4-di carboxylic acid 4-ethyl am de
3-1(2- pheYT- i mi'daref 1,9/ a] pyri ni di n- 7-y1) - ani de] WO

2011/ 117264PCT/ EP2011/ 054385

The title compound was obtained in analogy to example 31 from 5-(2-phenyl-imidazo[1,2-

a]pyrimidin-7-ylcarbamoyl)-3H-[1,2,3]triazole-4-carboxylic acid methyl ester (example 26).

MS (m/e) = 363.2 [M+H].

Example 66

3-(Azetidine-1-carbonyl)-1-methyl-1H-pyrazole-4-carboxylic acid (2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide

H
N NN
v

10 Step 1: 1-Methyl-4-(2-phenyl-imidazo[1,2-a]pyrimidin-7-vicarbamoyl)- 1 H-pyrazole-3-

carboxvlic acid ethyl ester

At 0°C, propylphosphonic acid anhydride (1-propanephosphonic acid cyclic anhydride, 50% in
ethyl acetate, 7.4 ml, 2.5 eq.) was added slowly to a solution of 2-phenylimidazo[1,2-
a]pyrimidin-7-amine (example 1, step 1, 1.27 g, 6 mmol), 1-methyl-1H-pyrazole-3.,4-

15  dicarboxylic acid 3-cthyl ester (1.00 g, 5 mmol), and cthyldiisopropylethylamine (2.0 ml, 15
mmol) in ethyl acetate (20 ml). The mixture was stirred for 30 min at 0°C, and subsequently at
RT for 48 h. The mixture was taken up in ethyl acetate, and washed with water. The combined
water layers were adjusted to pH = 9 (NaOH), and extracted with dichloromethane. All organic
layers were combined, dried (Na,S0Oy), and evaporated. The title compound (580 mg , 29%) was

20  obtained from the residue by column chromatography (silica gel, heptane : ethyl acetate =
100:0 — 80:20). (1-Methyl-1H-pyrazole-3,4-dicarboxylic acid 3-cthyl ester was obtained by the
method of Pérez et al., Spanish patent appl. ES 493459.)

MS (m/e) = 391.2 [M+H"].



-81- The title conmpound was obtained in analogy to exanple 29, using
ethylamne in the last step. M5 (me) = 390.3 [MHL. 5 Exanple 51

2- Met hyl -weRpywazwhe- 3, 4- di car boxyl i ¢ aci d 4-cycl opr opylpamir®e011/054385
3-[(2-phenyl -im dazo[ 1, 2- a]pyrimdin-7-yl)-am de] The title conmpound
was obtained in anal ogy to exanple 29, usi ng cycl opropylam ne in the |ast
10 step. M5 (me) = 402.4 [MH . Exambg 5
2- Met hyl - 4- (pi peri di ne- 1- car bonyl) 2H pyrazol e- 3-car boxyl ic acid
(2 phenyk,) 51 g ,

conpound wa D f1n ar gy D T 0
| ast steg_arbmlzg m‘zé) = 430. 4 [I\/HrH] V\D 2011/ 117264PCT/ EP2011/ 054385 -82-
2- Met hyl - 2H pyr azol e- 3 4-di carboxylic acid

4-1(2- hyHa@H;(glﬁl h§' h])l)'\MBtaﬂsid:d-tamisdb]iOl‘Bei[]( Q}ethyl-4-(2-pheny1—irnidazo[l,2-a]pyrirnidin-7-

phenyl -i }wcargz 01 lylpa¥ole T carboxyhcy a]é}d e‘%ﬁ% tLr (390 mg, 1.5 mmol) in a mixture of THF
5 (5 ml) and methanol (5 ml), and the mixture was stirred for 3 h at RT. Water (10 ml) was added,

and the mixture was acidified (pH = 3) by addition of HCL. The mixture was stirred for 30 min
and filtered. The obtained precipitate was washed with a small amount of water, and was dried
under vacuum. The thus obtained title compound (240 mg, 45%) was pure enough to be used in

the next step.

10 MS (m/e) = 363.3 [M+H].

Step 3: 3-(Azetidine-1-carbonvl)-1-methvi-1H-pyrazole-4-carboxylic acid (2-phenyl-

imidazo[1,2-a]pyrimidin-7-yl)-amide

The title compound was obtained in analogy to example 29, step 6, from 1-Methyl-4-(2-phenyl-
15  imidazo[1,2-a]pyrimidin-7-ylcarbamoyl)-1H-pyrazole-3-carboxylic acid.

MS (m/e) = 402.3 [M+H].

Example 67

1-Methyl-1H-pyrazole-3,4-dicarboxylic acid 3-(ethyl-methyl-amide) 4-[(2-phenyl-
20 imidazo[1,2-a]pyrimidin-7-yl)-amide]

N o O
H o
N7 =
N
The title compound was prepared in analogy to example 66 from ethyl-methyl-amine.

MS (m/e) = 404.2 [M+H'].

25 Example 68



HOL.--1 N/ The title conmpound was obtained in anal ogy to exanple 29,
usi ng 2-net hyl am no-ethanol in the 5last step. Ms (me) = 420.2 [ MtH ].
Exanpl e 5%0 2011/112268kt hyl - 2H pyr azol e- 3, 4- di car boxyl i ¢ a®CW/EP2011/054385

4- (i sopropyl -nmet hyl -am de) 3-[(2-phenyl 10 i m dazo[ 1, 2-al
pyrimdin-7-yl)-amde] The title conpound was obtained in analogy to
exanpl e 29, using isopropyl-nethyl-am gg in the last step. Ms (me) = 418.3
[ MMH] . 15 Exanple 55 2- Met hyl - 2H pyrazol e- 3, 4-di carboxylic acid

L33 bl L IS bl ety i 1

imidazo[1,2-a]pyrimidin-7-yl)-amide]|

(¢

N © O
I NN
I =N
N-N L\'/\}_Q
/ N

The title compound was obtained as a by-product during the preparation of example 67,

5 presumably via an imide-type intermediate during the final coupling step.

MS (m/e) = 404.2 [M+H'].

Example 69

4-(Azetidine-1-carbonyl)-2-ethyl-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-
10  a]pyrimidin-7-yl)-amide

C\N Oo
S
$ \E/\FN

o N~Z

N-N

Step 1: I-Ethyi-5-(2-phenyi-imidazo[1,2-a]pyrimidin-7-vicarbamovl)-1H-pyrazole-4-carboxylic

acid

The title compound was prepared in analogy to example 29, step 5, from ethyl 1-ethyl-5-(2-
15 phenylimidazo[1,2-a]pyrimidin-7-ylcarbamoyl)-1H-pyrazole-4-carboxylate (example 56, step 2).

MS (m/e) = 377.3 [M+H'].

Step 2. 4-(Azetidine-1-carbonyl)-2-ethyi-2H-pyrazole-3-carboxviic acid (2-phenyvi-imidazo[1,2-

alpvrimidin-7-vl)-amide

20  The title compound was prepared in analogy to example 29, step 6, from 1-ethyl-5-(2-phenyl-
imidazo[ 1,2-a]pyrimidin-7-ylcarbamoyl)- 1 H-pyrazole-4-carboxylic acid.

MS (m/e) = 416.3 [M+H].



The title conpound was obtained in anal ogy to exanple 29, using

(2-met hoxy-ethyl)-nmethylamne in the |ast step. M5 (nfe) = 434.4 [MtH . 5
Exanpl e 580 28tiMavisyl - 2H pyrazol e- 3, 4-di car boxyl i ¢ aci d PCT/EP2011/054385

4- (met hyl - propyl - am de) 3-[(2-phenylim dazo[1, 2-a] pyrimdin-7-yl)-am de]
The title conpound was obtained in anal ogy to exanple 29, using

met hyl - propyl -am ne in the 10l ast stepgo, M5 (me) = 418.3 [M+1-1]. Exanple
57 2- Met hyl - 2H pyr azol e- 3, 4-di carboxylic acid

3-[(2- pheR¥hple®pdazo[ 1, 2-a] pyrim din-7-yl)- 15 ami de] 4-propylan de The
title conpou%ﬁ was obtained in anal ogy to exanple 29, using propylamne in

t he | ast = Jr. .

2 Vet hy| 2SRyl o Mt e AR D B i) 125
3- [ ( 2- phpimanlyl-imidaza) | ,2;22pyajipidin-fyd amidely 1) - am de] WO

2011/ 117264PCT/ EP2011/ 054385 -84- The title conpound was obtained in

anal ogy t &, exanple 29, using cyclopropylnethylamne in the |ast step. M
(me) = 416.4 [MtH]. 5

0]
= N _N~__.N
N\ 2N
N-NS L/\I\Ir\/)_@
5 The title compound was prepared in analogy to example 29, step 6, from (2-cyano-ethyl)-methyl-

amine.

MS (m/e) = 429.3 [M+H].

Example 71

10 2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-(isobutyl-methyl-amide) 3-[(2-phenyl-
imidazo[1,2-a]pyrimidin-7-yl)-amide]

/N;EK?LH N
\\ /N
T

N-N

The title compound was prepared in analogy to example 29, step 6, from isobutyl-methyl-amine.
MS (m/e) = 432.4 [M+H].

15
Example 72

2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-[(2-hydroxy-2-methyl-propyl)-amide] 3-[(2-
phenyl-imidazo[1,2-a]pyrimidin-7-yl)-amide]

OH

7LH\N 0 0
A
N\ d /N
SN GOaW,



Exanpl e 59 2-Met hyl - 2H pyrazol e- 3, 4-di carboxylic acid 4-cycl obutyl am de
3-[(2-phenyl -imdazo [1,2- a]pyrimdin-7-yl)-amde] 10 The title conpound
was obt aiwedoimizzsal ogy to exanpl e 29, using cycl obutyl acirm®201n/064385 | ast
step. M5 (me) = 416.4 [ MtFI'|l Exanple 60 15

2- Met hyl - 2H- pyr azol e- 3, 4-di carboxylic acid 4-isopropyl am de
3-[(2-phenyl-imdazo [1,2- a]pyrimdingy-yl)-amde] The title conpound was
obtained in analogy to exanple 29, using isopropylamne in the |ast step.

R e e e

[ 2- ( 3-t rpiobviemonet hoxyphenyl) -i m dazo[ 1, 2-a[ pyrinm din-7-yll-amde CI\7 5
The title conpound was prepared in anal ogy to exanpl e 29, using
2- (3-tri MSuororet3ddpptieny 1) - i m dazo[ 1, 2-a] pyri mi di n- 7-yl ani ne.
2-(3-Trifluoronet hoxy-phenyl)-imdazo[1,2- a]pyrimdin-7-ylamne can be
prepared in analogy to exanple 1, step 1, from 2-brono-1-(3-
trifluoromethoxy-phenyl)-ethanone. M5 (me) = 486.3 [ MtH].

5 Example 73

2-Ethyl-2H-pyrazole-3,4-dicarboxylic acid 4-(ethyl-methyl-amide) 3-[(2-phenyl-
imidazo[1,2-a]pyrimidin-7-yl)-amide]

(o

/NNH
\N?N7 <O

The title compound was prepared in analogy to example 69, step 2, from ethyl-methyl-amine.

10 MS (m/e) = 418.3 [M+H'].

Example 74

4-(Azetidine-1-carbonyl)-2-methyl-2H-pyrazole-3-carboxylic acid [2-(S-chloro-thiophen-2-
yl)-imidazo[1,2-a] pyrimidin-7-yl]-amide

%
o]
7
Nf]f(n N cl
N NN =N S
s o LJN/\/)_@
The title compound was prepared in analogy to example 29, using 2-(5-chloro-thiophen-2-yl)-
imidazo[1,2-a]pyrimidin-7-ylamine. 2-(5-Chloro-thiophen-2-yl)-imidazo[1,2-a]pyrimidin-7-
ylamine can be prepared in analogy to example 1, step 1, from 2-bromo-1-(5-chloro-thiophen-2-

yl)-ethanone.

20 MS (m/e) =442.2 [M+H'].

Example 75



10 Exanmpl e 62

1- Et hyl - 5- (2- phenyl -i m dazo[ 1, 2-a] pyri m di n-7-yl car banoyl) - 1H pyrazol e- 4-ca
rboxyl i c woi2diietimed ester Mo 15 Step 1: 2H Pyrazol e- 2camsde@anboiyl i c
acid diethyl ester Under an atnosphere of argon, hydrazi ne nonohydrate
hydrochl oride (1.91 g, 28 mml) and HC1 (36,5%in water, 2.8 m) were added
to a solution of 2-dinethylaninonethngﬁe-3-oxosuccinic acid diethyl ester
(6.8 g, 28 mmol) in ethanol (100 ml) e m xture was heated to 60 C (3 h).
The sol v i : [ pomet hane
and Washgg&/l 5}3@?2ﬁ ?{O?él‘ﬁg dcl)‘raa[ilg?\’%ylic] éﬁgr(ﬂ&lgts lhggqﬁa@%&rnﬁdﬁe[s’ol vent
was evapealpatieddiaridyl)-amidalt | e corrpound (1.81 ng 31% was isolated fromthe
m xture by col umm chronatography (silica gel, heptane : ethyl acetate =
100: 0 - 6@:49) M5 (me) 383.3 [M+rH . WD 2011/ 117264PCT/ EP2011/ 054385

-86- Step Ehl-2Hp razole 3,4-dicarbox lic acid dieth 1 ester Sodi um
et hanol at e \ﬁms f shly prepared by dissolving sodium (240 ng) in
et hanol (SONﬁk) \Eg: e 3,4-dicarboxylic acid diethyl ester (800 ny,

3.77 mol ) was dlssolved |n thls 5 sodi um et hanol ate solution (11 m) and

stirred i odi.d was added

it opw se TR u R i SyTat SRS 2n s ep e Rt e Halheat ed o
refl us umgdréchidridest arting material was consunmed (1 h). The solvent was then
evaporated, the residue was taken up in ethyl acetate and washed (water).
The or gamisanl/@yesoovseieijed (Na2SO4), evaporated, and the title conpound
(280 ng, 31% was isolated fromthe m xture by col um

Example 76

1-Methyl-3-(pyrimidin-5-ylamino)-1H-pyrazole-4-carboxylic acid (2-phenyl-imidazo[1,2-
10  a]pyrimidin-7-yl)-amide

Step 1. I-Methyl-3-(pyrimidin-5-viamino)-1H-pyrazole-4-carboxylic acid ethyl ester

Under an atmosphere of argon, palladium(II) acetate (79 mg), and subsequently xantphos (4,5-
bis(diphenylphosphino)-9,9-dimethylxanthene, 256 mg) was added to a mixture of 5-

15 bromopyridine (2.0 g), 3-amino-1-methyl-1H-pyrazole-4-carboxylic acid ethyl ester (1.5 g),
K,COs (2.2 g), water (0.33 ml), and o-xylene (20 ml). The mixture was heated to 140°C for 17 h.
Upon cooling and addition of dichloromethane (50 ml), the mixture was filtered and
concentrated under vacuum. The title compound (1.52 g, 69%) was obtained from the residue by

column chromatography (silica gel, cyclohexane / ethyl acetate gradient).

20 MS (m/e) =248.2 [M+H].



10 chromat ography (silica gel, heptane : ethyl acetate = 100:0 - 60:40).
(The regioi soneric 1-ethyl 1H pyrazol e-3, 4-di carboxylic acid diethyl ester
can al so we 2=sioliazeed, and can be di stingui shed from t hepdesre@d/ ops38siuct by
NOE-1H-NVR. ) M5 (mfe) = 241.1 [MrH]. 15 Step 3:

2- Et hyl - 2H pyr azol e- 3, 4-di carboxylic acid 4-ethyl ester

2- Bt hyl - 2H pyr azol e- 3, 4-di carboxyl i c agid diethyl ester (280 ng, 1.2 mol)
was suspended in a NaCH solution (0.5 Min water 2.8 M) and stirred at RT
until HPLC 3 /S S | ,426 g material (4
h). HC1 (7 na tr ' Xt T ed with ethyl

acet at e. mﬁhﬂm6bhbhmemubngaWHanayers wer e drled (Na2804) evapor at ed, and
20 the title conmpound (200 ny, 81% was isolated fromthe m xture by col um
chr omat o@rimptﬂlyla(usriilhum é21\gs¢lutidweiptt@lmfme 0.2niyWasacldedtba strrgdQisfensio60f 20) . M5
(nme) =

e byt - BT RSB sy MR R A  APBRRO 0N BP RS - 4- ca
boxyl i5c ﬂlemdxt&iehyds sesgtdfor 2% aTBTUl-(I\/let}ibfl-g)(pﬁﬂdlddi 5§rﬁﬁﬁ1ﬁp-}4ﬂ£pjhyi0&?dﬂ-ne (1.1 9)

were added to.a s tion -2H pyrazol e- 3, 4-di carboxylic acid

4- et hyl eEbpliy %Ci% tﬁ&)%fehgﬁwg)(ws ad‘éﬁﬁ*d}l/?ﬂfép‘?ﬁl% P GINEE Yasdgetr o 30
mn at Rigo < Bh@’mWU}bdﬂodaH@[ &at%r@ipmr)lwasdudbd7fombasa Resrh8xanRing ok, step 1,
725 ng) was added to the el l ow solution, and the m xture was stirred

over themgdanadaed digh 1m?m%9%$0 g(%/sa P stydear soltion. SotpaMeR@: Wesadded theas

stirred &%ux@@va@%&éd‘ 008 miDakd ﬂter&oﬁh@ﬂﬁﬂafé&%tcbﬁ’&ntrégd LheRtAc! pi tate was
suspended in DMF (5 m) and water (10 ml), and fi l'tered; this process was

r epedtledecmuoupg 23 Mh &8 h ugs vblated Ao thi rdselue byypduma CKH‘_DB@t Phﬂ@%w\gals dried

U“der Vaggh{mom%@?@%%%?o@%%y il e]ld)lb/yocﬁﬁg‘ﬁﬁ f%gth? (nfe) = 405. 4 [ MH.

razole 3-carboxylic

aC|d [2 M%(Bpé)o_fﬁpmmﬁg)]' 5 imdazo[1l,2-a]pyrimdin-7-yll-amde CN

Example 77

15  6-Cyclopropyl-3-(pyrimidin-5-ylamino)-pyridine-2-carboxylic acid (2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide

rN

gt

S O
N NN
~ZN H

Step 1: 6-CyclopropyI-3-(pyrimidin-5-vlamino)-pyridine-2-carboxylic acid ethyl ester

Under an atmosphere of argon, palladium(Il) acetate (101 mg), and subsequently xantphos (4,5-
20  bis(diphenylphosphino)-9,9-dimethylxanthene, 325 mg) was added to a mixture of 5-
bromopyridine (2.5 g), 3-amino-6-cyclopropyl-pyridine-2-carboxylic acid ethyl ester (2.32 g),
K,COs (2.8 g), water (0.43 ml), and o-xylene (30 ml). The mixture was heated to 140°C for 17 h.
Upon cooling and addition of dichloromethane (50 ml), the mixture was filtered and
concentrated under vacuum. The title compound (2.59 g, 81%) was obtained from the residue by

25  column chromatography (silica gel, cyclohexane / ethyl acetate gradient).

(3-Amino-6-cyclopropyl-pyridine-2-carboxylic acid ethyl ester can be prepared by the method of
Georg Jaeschke et al., U.S. Pat. Appl. Publ. (2006) US 2006199960.)



The title conpound was prepared in anal ogy to exanple 29, using

2- (3-chl oro-phenyl)- imdazo[1,2-a]pyrimdin-7-ylamne in the first step.

2- ( 3- Chl ovo-2phienyzby- i m dazo[ 1, 2- a] pyri m di n-7-yl am ne eamn/Hreoipnssased in
anal ogy to exanple 1, step 1, from 2-Brono-1-(3- 10

chl or o- phenyl ) - et hanone. M5 (me) = 436.2 [MH . Exanple 64

2- Bt hyl - 2H pyr azol e- 3, 4-di car boxyl i ¢ agid 4-nethyl am de

3-[(2-phenyl -imdazo[1,2- 15 a]pyrimdin-7-yl)-amde] 1 NHO HNN)/ N NCT
--- 0\ o -ik+«ghl orocar bonyl ) - 1- et hyl - 1H pyr azol e- 4- car boxyl at e
2- Et hyl S%ﬁqpn%er)afécﬁg?[ﬁ?ﬁl carboxylic acid 4-ethyl ester (exanple 62, step
3, 1.47 g, 6.93 mol) and thionyl chloride (19.0 g, 11.6 m, 159 mmol) were
conbined to give a light yellow sol ution.

Step 2: 6-Cyclopropyl-3-(pyrimidin-5-vlamino)-pyridine-2-carboxvlic acid (2-phenyl-

imidazo[1,2-a]pyrimidin-7-vl)-amide

5 Trimethylaluminum (2M solution in toluene, 0.26 ml) was added to a stirred suspension of 2-
phenyl-imidazo[1,2-a]pyrimidin-7-ylamine (example 1, step 1, 111 mg) in dioxane (5 ml), and
the mixture was stirred for 2 h at RT. 6-Cyclopropyl-3-(pyrimidin-5-ylamino)-pyridine-2-
carboxylic acid ethyl ester (50 mg) was then added in one portion, and the mixture was heated to
100 °C for 17 h. Upon cooling, water (0.5 ml) was added, followed by small amounts of

10 methanol and dichloromethane to get an almost clear solution. Some MgSQO4 was added, the
mixture was stirred for 15 min, and filtered. The filtrate was concentrated, and the title
compound (44 mg, 56%) was isolated from the residue by column chromatography (silica gel,

dichloromethane / methanol gradient), followed by trituration (methanol).
MS (m/e) = 449.2 [M+H].

15

Example 78

2-Methoxy-N-(2-phenylimidazo[1,2-a]|pyrimidin-7-yl)nicotinamide
o
H

L O

NTTo N Y4

A mixture of 2-phenylimidazo[1,2-a]pyrimidin-7-amine (200 mg, 951 umol, Eq: 1.00), 2-

20 methoxynicotinic acid (146 mg, 951 umol, Eq: 1.00), diisopropylethylamine (369 mg, 498 ul,
2.85 mmol, Eq: 3) and propylphosphonic anhydride in ethyl acetate 50% (1.21 g, 1.12ml, 1.9
mmol, Eq: 2) in tetrahydrofuran (10 ml) is stirred for 18 hours at 60 °C. The mixture is diluted
with ethyl acetate and washed 2 times with water and once with brine, the organic layer was

separated, dried over magnesium sulfate, filtrated and evaporated. The crude material was



20 The reaction m xture was stirred at reflux for 5 h. Excess thionyl

chl oride was renoved under reduced pressure, and residual thionyl chloride

was renoweo 2o0ndarzedacuum The title conmpound (1.6 g, estCrAPea1osM3Biy 37%

37@6yie|d) was used without further purification in the next step. M5 (nle)
390.3 [M+rH . WD 2011/ 117264PCT/ EP2011/ 054385 -88- Step 2: Ethyl

1 et hyl - 5- (2- phenyl i m dazo[ 1, 2- c] pyri my4li n- 7- ykarbanDyO 1H pyrazol e- 4-

carboxyl ate 2-Phenylim dazo[ 1, 2- a]pyrlnldln -am ne (exanple 1 step 1,

648 ny, , re

conbinedaﬁﬁg%g%?%% gﬁ%ﬁéﬁtane ( Ogé%gnl e<§§§2pﬁsﬁéa%?omn sol |on.

Et hy| étﬁ la]%tgg dr Ieﬁl” ]1)0 f()ﬁtars]&u I%HfP&f%g‘éa meth 3%5'?28% Wyltlmldgl%o[g,&g 2. 57

nmol ) was n oronet han an The

reacti on was d. over ) eac Xt u o] 20 nL
water antPappREL nwwﬁeﬁﬂ%&%ﬂ& b o @R&W% athE S B R Mfars
were dried v 2SS4 and concentrated in vacuo. The crude nateri al mas
purifiedn%y£¥ h~chr omat ogr aphy (silica gel, 50g, 50%to 100% Et OAc in
hept ane). 10 The obtai ned product contained the imde (2 acid chlorides
added to amne) as an inpurity, but was used in the next step (where the
titl e>conpound and the inpurity give the same product). The title compound
was obtained as a light brown solid (510nmg, 49.1 %9. M5 (nmle) =405.4 [ M+HL.
15 Step 3: 2-Eth I -2H p razole-3,4-dicarbox |lie acid 4-nethylam de
3-[ (2- phBpampdF9ri mi di n- 7-y0- ami de]  Met hyl ami ne (2N sol ution in nethanol
0.61 m)was added to a solution of ethyl 1-ethyl-5-(2-
phenyl i m dazo[ 1, 2- a] pyri m di n-7-yl car banoyl) - 1H pyr azol e- 4- car boxyl ate (33
ng) i n THEWGQ-nikdhyl-NA@-heeylimidaos| &, 2vaipgyrihidin-Gd/ DpyriRidiov-draarighxtmidd e
sol vent was evaporated, and the title 20 conpound (16 ng, 50% was isol ated
fromthe residue by preparative HPLC (254nm Agilent Zorbax XdB-Cl8, Run: 7
mn, Flow; 30 nUmn, Gadient: 0.0 min: 95/5 H20/ CH3CN; 0.5m n95/5
H20/CH3CN N D nln 5195 H20/ CH3CN, 6.9 min 5/95 H20/ CH3CN;, 7 mn 9515
H20/C}B 90.3 [MtH]. 25 Exanpl e 65
111-11, 2, Q}T I al o \)4{C§ﬁ|carboxylic aci d 5-net hyl am de

azo[l

4-1(2- phenyl-| alpyrimdin-7-yl)-am de]

A mixture of 5-chloro-2-methylpyrimidine-4-carboxylic acid (100 mg, 0.579 mmol), 2-

10  phenylimidazo[1,2-a]pyrimidin-7-amine (146 mg, 0.695 mmol, 1.2 eq), diisopropylethylamine
(304 ul, 1.74 mmol, 3 ¢q) and propylphosphonic anhydride in ethyl acetate 50 % (854 ul, 1.45
mmol, 2.5 eq) in tetrahydrofuran (6 ml) is stirred for 1 day at 25 °C. The mixture is diluted with
ethyl acetate and washed 2 times with water, the organic layer is dried over magnesium sulfate
and evapoarted. The crude material was purified by flash chromatography over a 20 g silicagel

15 column using ethyl acetate 100 % as eluent to afford 5-chloro-2-methyl-N-(2-
phenylimidazo[1,2-a]pyrimidin-7-yl)pyrimidine-4-carboxamide (64 mg, 30.3%) as a yellow

solid. MS: m/e = 365.1 (M+H+), mp: >250 °C

Example 80



WO 2011/ 117264PCT/ EP2011/ 054385 -89- The title conpound was obtained in
anal ogy to exanple 31 from 5-(2-phenyl -i m dazo[ 1, 2-

a] pyri m dvo-26tylicwrbanoyl) - 3H-[ 1, 2, 3] tri azol e- 4- car boxylpca/EReéid/ ossshy |
ester (exanple 26). M5 (me) = 363.2 [MtHI. 5 Exanple 66

3- (Azeti di ne-1-carbonyl)- 1- met hyl- 1H pyrazol e- 4-carboxylic acid

(2-phenyl -imdazo[1,2- a]pyrimdin-7-y3g-amde 10 Step 1

1- Met hyl - 4- ( 2- phenyl -i m dazo[ 1, 2- a] pyri m di n- 7- ykar banoyl ) - 1H pyr azol e- 3-

(1 pr oparepREUNTE DRl 2 Aoy O IR BRBANAY | Soe et 7.4

2.5 eq.) was added slowly to a solution of 2-phenylimdazo[1, 2-
alpyrimdin-7-amne (exanple 1, step 1, 1.27 g, 6 mol),

1- met hyl- pyrazol e- 3, 4- 15 dicarboxylic acid 3-ethyl ester (1.00 g, 5
mol ), afjd et iyl dii sopropyl ethylanine (2.0 m, 15 nmol) in ethyl acetate
(20 m). eymygt uf stirred for 30 mn at 0C, and subsequently at RT
for 48 h. Th& e s taken up in ethyl acetate, and washed with water.
The conbi ned water | ayers were adjusted to pH = 9 (NaCOH), and extracted

wi th dichl oronet hane. Al organic |ayers were conbined, dried (Na2SO»4), and

evapor at &QnixtlREof2-fHcRyIGRARAIN L a3 BhidTR-7.and 8 1 36880, 9768 kEA INLE §,nOM t he

resi due by col umm chronatography (silica gel, heptane : ethyl acetate =

100: 0 - §Q&@ﬁ%nméém@%58¥hﬁ%ﬁ%@XMQ%ﬁhﬁ;§1éqﬁbﬁﬁ&ﬂ@&%%&ﬁc@ﬁhﬁn&gﬁ%ﬂéﬁ ester
was obtai ned by the nmethod of Perez et al., Spanish patent appl. ES
‘219345%- ) ad¥Brd 5896 11 T3 3P %-A bbb 5 cqV MR Midd e RARGRE B9 BIH, 328 3nor; £Qg) Step
L WOt Y inded o BRI (1b M R4Rk 7 74 R W18 Riehp KR 3P Ychdrioh' eh 2201 € 3-
car boxyli'c ac

refluxed for 4 hours. The mixture is diluted with ethyl acetate and washed with sat. aqueous

sodium bicarbonate, with water, dried over magnesium sulfate and the solvent is removed in

vacuo. Purification of the residue by chromatography on a 12 g RediSep silica cartridge using

10 dichloromethane + 5% methanol as cluent affords 2-methyl-N-(2-phenyl-imidazo[1,2-
a|pyrimidin-7-yl)-isonicotinamide (45 mg, 17.8%) as a yellow solid. MS: m/¢ = 330.2 (M+H+)

mp.: 255-7°C.

Example 81

15  2-Chloro-6-methyl-N-(2-phenylimidazo[1,2-a]pyrimidin-7-yl)isonicotinamide

S

N H
' N._N
Cl/éﬁ( 2 ~z=N
INQO=Y,

A mixture of 2-phenylimidazo[1,2-a]pyrimidin-7-amine (141 mg, 0.671 mmol, 1 eq.), 2-chroro-

6-methylisonicotinic acid (127 mg, 0.738 mmol, 1.1 ¢q.), propylphosphonic anhydride in ethyl



NaOH (3N, 1.5 m) was added to a solution of
1-met hyl- 4- (2- phenyl -i m dazo[ 1, 2-a] pyri m di n-7-
yl car banoyo)etiHimenazol e- 3- carboxylic acid ethyl ester @E83@Powy,1/034385 nmol )
inamxture of THF 5 (5 m) and nmethanol (5 m), and the m xture was
stirred for 3 h at RT. Water (10 m ) was added, and the m xture was
acidified (pH = 3) by addition of HCl. gJhe m xture was stirred for 30 mn
and filtered. The obtai ned precipitate was washed with a small anmount of
wat er, apd ywagodrd &, Hrder C . 5%@1 i n 240
ng, 459@Q%ﬁ§ pd?gienOEé%§ﬁgﬂgéﬂgggﬁ%?%ﬂ§ﬂgﬁﬁg g@ﬁ%@ﬁﬁ%hﬁé%?%%%ﬂgﬂe 63.3
[MH] . St o 3x(Azeth dine- L-carbon, 1) - L-net.h 1-.1k: azple-4-carbox lic
dor d ( 2- prertyegeRTlo mNSien K8 BRR ks 2T Rk i R SR RES (5o B npouna
was obtained,in.anal ogy to exanple 29, step. rom 1- Met hyl - 4- ( 2- phenyl 15
1 dasop Tosed DR SRR et ke Byt ol dfsd el it SUBH e
me) = 402, 3 [ MtH] . Exanple 67 _ .. 1-Mthyl - 1H azol e-3, 4-di car boxylic
g_ Ci d) 3-( %tfdhtk}? §ohséplnm§|rgra?ﬁeggtj Vaﬁy?.(P?pgﬁaéw:\o/ggleX’esdhe be%[]romato graphy on a 8g y
imdazo[]1,2-a]lpyrimdin-7-yl)-amde] The title conpound was prepared in
anal ody PH¥tahreraBEdg RSty peckit helrerd affords Zwilormparcthyl- Mo@-epn - 1. wo
2011/ 117264PCT/ EP2011/ 054385 -91- 1;Nhthy|-1kkp razol e- 3, 4- di car boxylic
acid 4-( @Qlﬁi}lp{ lﬁ%-@}wamghq-a-ézj)-lsomcotmarmde (129"mg, 52.9% as a yellow solid (cryst. fom
3-[(2-pheny|inidazo[l,z-alg%rinidin-?- 1) - am del The title conpound was
obt ai nedhepsang / pirlyp pesitrie /30 MS: mye £R€4 Brddgdratn 16§-1eK&npl e 67, 5 presumably
via an imde-type internediate during the final coupling step. M5 (me) =
404.2 [ MtH]. Exanple 69
4- (Azeti di ne-1-carbonyl)-2-ethyl-211-pyrazol e-3-carboxylic acid
(2-phenyl -i m dazo[ 1, 2- 10 a]pyrimdin-7-yl)-am de

10  Intermediate compounds of formula 3, used in Examples 82 - 111

2-(3-Fluoro-phenyl)-imidazo[ 1,2-a/pyrimidin-7-viamine
H,N /N\T;N
O-Q
F

2-Bromo-1-(3-fluorophenyl)ethanone (10.9 g, 50 mmol) was added to a solution of 2,4-

diaminopyrimidine (3.70 g, 34 mmol) in acetone (185 ml), and the mixture was heated to reflux

15 for 6 h. The cooled suspension was filtered and the precipitate was washed with acetone (50 ml).
The solid was re-suspended in water (35 ml) and NH4OHaq. (25%, 50 ml), then it was collected
over a glass fiber paper and the filtrate was washed with H,O (75 ml). After drying under

vacuum, the product was obtained (5.56 g, 72%) as a yellow solid.

MS (m/z) = 229.1 [M+H+].

20



ON Step 1:

1- Et hyl - 5- (2- phenyl -i m dazo[ ], 2- akyri m di n- 7-yl car banoyO- 1H pyr azol e- 4-carb
oxylic acwd20he11tictil e conpound was prepared i n anal ogy PoTEPaNPIS43]D, Step
5, fromethyl 1-ethyl-5-(2- 15
phenylinidazo[l,z-a]pyrinidin-?-ylcarbannyl) 1H pyrazol e- 4-car boxyl ate
(exanple 56, step 2). M5 (me) 377. 3j0pM-H] . Step 2:

4- (Azeti di ne- 1- car bonyO- 2- et hyl - 2H—pyrazo|e 3-carboxylic acid

(2- phenyb) 0, 38z 0l:ducfr, ALY ondf) The title compound was
prepare
1-ethyl-5-(2- phenyllnldazo[l 2- a]pyrlnldln 7-yl carbanoyl) - 1H pyrazol e- 4-car
boxylic ac”% N§h nie) 416.3 [MtH . WD 2011/ 117264PCT/ EP2011/ 054385 -92-

Exampl e 70 azol e- 3, 4-di carboxylic acid
4-[ (2- cyppp- et IN am de] 3-[(2-
phenyl -i m dazo[ 1, 2- a]pyri din-7-yl)-anmde] 5 The title conpound was

prepared in anal ogy to exanple 29, step 6, from
(2-cyano-ethyl)-nethylamine. M5 (me) = 429.3 [MtH I. Exanple 71

2-(3-Mecthoxy-phenyl)-imidazo[1,2-a]pyrimidin-7-ylamine (2.5 g, 10.4 mmol; intermediate to

example 45) was combined with 25 ml HBr,q (48%) to give a light yellow suspension. The
5 reaction mixture was refluxed for 48 h. After cooling to RT, H,O was added and the brown
suspension was filtered. The solid was washed with H,O and dried in HV at 40 °C to yield the

title compound (2.75 g, 86%) as a white solid.

MS (m/z) = 227.2 [M+H+].

10 2-(3-Fluoromethoxy-phenyl)-imidazo/1,2-a]pyrimidin-7-ylamine

H,N NS N
o<

0/
F

In a sealed tube 3-(7-aminoimidazo[1,2-a]pyrimidin-2-yl)phenol hydrobromide (260 mg, 0.85
mmol) was combined in DMF (3 ml) to give a brown solution. Toluene-4-sulfonic acid
fluoromethyl ester (249 mg, 1.22 mmol; CAS Nr. 114435-86-8) was dissolved in DMF and

15 added. Cs,COs3 (527 mg, 1.62 mmol) was added. The reaction mixture was heated under argon to
70 °C for 9 h, then stirring was continued overnight at RT. The reaction mixture was diluted with
H,0 (30 ml) and extracted with EtOAc (3x 30 ml).The combined organic layers were dried

(MgS04) and concentrated under vacuum and the crude product was purified by flash



10 2- Met hyl - 2H pyr azol e- 3, 4-di carboxylic acid 4-(isobutyl-nethyl-am de)
3-1(2-phenylimdazoll, 2-a]pyrimdin-7-yl)-amde] HNN'I..N The title
conpound wexomrapmwred i n anal ogy to exanple 29, step 6, PCT@MPR011/054385

i sobutyl -nethyl-amne. M5 (mMe) = 432.4 [ MtH]. 15 Exanple 72

2- Met hyl - 2H pyr azol e- 3, 4- di carboxylic acid

4- [ (2- hydroxy-2- et hyl - propy1l) - am de] gp[ (2-

phenyl -i mi dazo[ 1, 2-a] pyri m di n-7-y1) - am de] WO

anal ogy 0415%%5@‘)%%’%%‘:’?2%@%0@“1 DAy R FREE

(me) = 434 Ie 73 2-Ethyl -2H pyrazol e- 3 4 d| carboxyl iC
acid 4- (ef‘%oq?fal IMltlg’ﬁylyeﬁow
3-[(2-phenylimdazo[ 1, 2- a] pyr| m din-7-yl)-am de] The title conpound

was prepared in I to exanple 69, step 2, fromethyl-nmethyl-amne. 10
VS (me)%(g‘izéwf’?m%hﬂ-

5 2-[3-(2-Fluoro-ethoxy)-phenvl]-imidazo[1,2-a]pyrimidin-7-viamine
H,N /NYN
-0
O\ _

In a sealed tube 3-(7-aminoimidazo[1,2-a]pyrimidin-2-yl)phenol hydrobromide (800 mg, 2.6

mmol) was combined with DMF (4.0 ml) to give a light brown solution. 1-Bromo-2-fluoroethane
(476 mg, 3.75 mmol) dissolved in DMF (4.0ml) and Cs,COs (1.62 g, 4.97 mmol) were added.

10 The reaction mixture was stirred 23 h at 70 °C. H,O (50ml) was added to the reaction mixture
and the product was extracted with EtOAc (3x 40ml). After drying over MgSOy, filtration and
concentration in vacuum, the crude product (orange oil) was purified by flash chromatography
(50g Si10,- NH; cartridge, eluent: CH,Cl, to CH,Cl,/MeOH 95:5) to yield the title compound

(150 mg, 21%).

15 MS (m/z) =273.1 [M+HH].

Acetic acid 3-(7-amino-imidazo[1.2-a]pyrimidin-2-vl)-phenyl ester




Exampl e 74 4-(Azeti di ne-1-carbonyl)-2-nmet hyl-2H pyrazol e- 3-carboxylic acid
[ 2- (5-chl oro-thiophen-2- yl)-imdazo[1l,2-a]pyrimdin-7-yl]-amde Q15 C
The titl ewoanpoumd4was prepared in anal ogy to exanpl e 29CTEPR01Q/054385

2- (5-chl oro-thiophen-2-y1)- imdazo[1, 2-a] pyrimdin-7-ylam ne.

2- (5-Cnhl oro-thiophen-2-y1)-imdazo[ 1, 2-a] pyri mdin-7- ylam ne can be
prepared in analogy to exanple 1, stepg. from

2- brono- 1- (5-chl oro-t hi ophen-2- yl)-ethanone. 20 M5 (nfe) = 442.2 [ M+F1].
Exampl e {5 WQ 2%11/ 117264PCT/ EP2011/ 054385 - 94-

2- Met hyl - 2By ezl -di carboxylic acid 4-dinethyl ami de

3-[(2- phenyld Hh70 - gl pyrimdin-7-yl)-am de[ The title conpound
was prepared in anal ogy exanple 29, step 6, fromdinethylanm ne 5
hydrochl oride. M5 (me) = 890.3 [MH . Exanple 76

To a microwave vial were added 3-(7-aminoimidazo[1,2-a]pyrimidin-2-yl)phenol hydrobromide
(500 mg, 1.63 mmol), acetic anhydride (199 mg, 185 ul, 1.95 mmol) and pyridine (5.00 ml). The
vial was capped and heated in the microwave at 120 °C for 15 min. H,O was added to the

5 reaction mixture and the pH was installed around 7-8 by addition of 10% NaHCOs aq. solution.
The product was extracted with CH,Cl,, then the solvent was partially evaporated and the
formed solid was collected and purified by flash chromatography (SiO, cartridge; eluent:

CH,Cl,/MeOH/NHsaq. 140:10:1). White solid (207 mg, 45%).
MS (m/z) = 269.1 [M+H+].
10

[3-(7-Amino-imidazo/1,2-a/pyvrimidin-2-vi)-phenoxy]-acetic acid methyl ester

HN NN
T
@)

o

0o \

3-(7-Aminoimidazo[1,2-a]pyrimidin-2-yl)phenol hydrobromide (100 mg, 0.33 mmol) was
combined with DMF (0.2 ml) to give a light brown suspension. Methyl-2-bromoacetate (55 mg,
15 0.36 mmol) and Cs,CO3 (424 mg, 1.3 mmol) were added, and the reaction mixture was stirred 2
h in a sealed tube at 65 °C. The reaction mixture was directly put on a column and the product
was isolated by flash chromatography (Si0,-NH; cartridge; eluent: CH,Cl,/MeOH 95:05) to

yield the title compound (57 mg, 58%) as a light yellow solid.



1- Met hyl - 3- (pyri m di n-5-yl am no) - 1H pyrazol e-4-carboxylic acid

(2- phenyl -im dazo[1,2- 10 a]pyrimdin-7-yl)-am de Step 1:

1- Met hyl -w8o(@pyriimedi n- 5- yl am no) - 1H pyr azol e- 4- car boxy!| iPCTAEPR@ 1054385 est er
Under an atnosphere of argon, palladiunm(ll) acetate (79 ng), and
subsequent | y xant phos (4, 5- bi s(di phenyl phosphi no) -9, 9-di net hyl xant hene,
256 ng) was added to a mxture of 5- 1fsbromopyridine (2.0 g),

3-am no- 1- net hyl- 1H pyrazol e- 4-carboxylic acid ethyl ester (1.5 g), K2CO3
(2.2 g),”?;(gﬁ A and o-xylene (20 ml). The m xture was heated to
140C for E.) L%gﬁ?{cl\}g% Jf]'ng and addition of dichloronmethane (50 m), the

m xture was filtered and concentrated under vacuum The title conpound
(1.52 g, 69% was obtained fromthe resi due by col unm chromat ography
(silica gel, cyclohexane / ethyl acetate gradient). 20 M5 (me) = 248.2
[MEFH 1. WD 2011/ 117264PCT/ EP2011/ 054385 -95- Step 2:

1- Met hyl -3- (pyri m.din-5-yl am no(l)l]; 1H pyrazo| e- 4- carboxylic acid

( 2- phenyfarRosslcacid isermediates yepdh in Examples 324l Lty i et hyl al uni num (2M
solution in toluene, 0.3 nmM) was added to a stirred suspension of 2-

phenyl -i m dazo[ 1, 2-a] pyri m din-7-ylam ne (exanple 1, step 1, 128 ng) in
dioxane (5 m), and 5 the m xture was stirred for 2 h at RT.

1- Met hyl- 3- (pyri m di n-5-yl am no) - 1H pyrazol e-4- carboxylic acid ethyl ester
(50 nmg) was then added in one portion, and the m xture was heated to 100 C
for 13 hé-(AptidiwobranhgnyliwdineethyloL A6 ppagoleeiscantiobedic afidl | owed by smal | anounts
of net hanol and di chl oronet hane to get an al nost clear solution. Sone My504
was added, the m xture was stirred for 15 min, and filtered. The filtrate
was concen ted, and the title 10 conpound (23 ng, 28% was isolated from
the residue\oy colum chromatography (silica gel, dichloronethane /

nmet hanol gra 'Snt), followed by trituration (nmethanol). Ms (nme) = 412.2

[ MtH] . EX l e’ 77

156- Cycl epr Bpy lord- (pyri m di n- 5-yl am no) - pyri di ne- 2- carboxylic acid
(2-phenyl -¥'m flazo 11, 2- a]pyrimdin-7-yl)-amde Step 1:

6- Cycl opr opyl ©3- (pyri nm di n-5-yl ami no) - pyri di ne- 2-car boxylic acid et hyl
ester

Step 1: Azetidin-1-vI-(1-methvl- IH-pyrazol-4-vl)-methanone

1-Methyl-1H-pyrazole-4-carboxylic acid (1.0 g, 7.93 mmol; CAS Nr. 5952-92-1) was combined
10 with DMF (10.0 ml) to give a colorless solution. Et:N (2.41 g, 3.32 ml, 23.8 mmol) and 2-(1H-
benzo[d][1,2,3]triazol-1-yl)-1,1,3,3-tetramethylisouronium tetrafluoroborate (TBTU, 2.8 g, 8.72
mmol) were added and the reaction mixture was stirred at RT for 1 h. Azetidine (475 mg, 8.33
mmol) was added and the stirring was continued overnight. DMF was partially removed under
high vacuum, H,0 and 10% NaHCO; aq. solution were added to the residue, and the compound

15  was extracted with EtOAc. After drying over Na;SOy, filtration and concentration under vacuum,



Under an atnosphere of argon, palladiun(ll) acetate (101 ng), and
subsequent |y xant phos (4,5- 20 bi s(di phenyl phosphi no) -9, 9-di net hyl xant hene,
325 ng) wae 2addieteio a m xture of 5- bronopyridi ne (2. 5PgY/EP2011/054385

3-am no- 6- cycl opropyl - pyri di ne-2-carboxylic acid ethyl ester (2.32 g),
K2CO3 (2.8 g), water (0.43 m), and o-xylene (30 ml). The m xture was
heated to 140C for 17 h. Upon cooling_gpnd addition of dichloronethane (50
m), the mxture was filtered and concentrated under vacuum The title

d .
chr orat o Shild pRun b plRed R BRI AB AP HE St %fék‘é“ﬁ" vo
2011/ 117%%&) %@?ﬁg& 0 §681§0du[c was 1sc51£tnzi %%anl the e§ 2 ec?us[ slé Stfﬁ eva; 8rat10n

6- Cycl opropyi am no) - pyri -carboxyric ac

Lol bone. B 25 %éﬁ%%@ia R ’d!ggﬁ”si”‘c’,? of 2o o

phenyl-lnldazo[l,z alpyrimdin-7-ylam ne (exanple 1, step 1, 111 ng) in

di oxane and the m xture was stirred for 2 h at RT.
6-Cyc|op&6ﬁ§1@3‘¥%&4@ﬁ# ]n-5-ylanino)-pyridine-2- carboxylic acid ethyl
ester (50 ng) was then added in one portion, and the m xture was heated to
100 C for 17 h. Upon cooling, water (0.5 m) was added, followed by snal
amoun®s of 10 net hanol and di chl oronethane to get an al nost clear sol ution.
Some MgSO4 was added, the m xture was stirred for 15 min, and filtered. The
filtrate was concentrated and t he t|tIe conmpound (44 nmg, 56% was isolated
from t heSkepsi #dzeh aroane il oreatvedHapzol : ivwaddlchloronethane /

met hanol gradlent) follomed by trlturatlon (nethanol) MS (nme) = 449.2

[ MFH 15 Exanple 78

2- Met hoxyzdvid(ri2 t-yHiemyekhiyi] ez odzd]-2-yhneshandried 467 T my) J.808 mabl)vamicdebindd aadet ur e
of 2-phenylimdazo[ 1, 2-a] pyrimdin-7-amne (200 ng, 951 unol, Eqg: 1.00), 2-
20 met hoxy Witk THR1 6.0a8l) @ divkedbeoliglesSplutioiDl, | 4Equebte@&)hyldlethylenetrlamme

di i sopropyl et hyl am ne (369 ng, 498 2.85 nmol, Eq: 3) and propyl phosphonic
anhydr i dg3bmgebsy L, 8¢ ehaidd) $A%ddd, 2k Biutidn %@ &olcdto J7SDInd 1EIM BYLi in
tetrahydrofuran (10 m) is stirred for 18 hours at 60 C. The mixture is

di | utigd Wiptdhe €369, atCﬁh%@l gpdr. ms;qud%dfdwa% Wb, bxﬂ/@gt%ng@@lnfa%%stﬁ h

brine, the organic |ayer was separated, dr over nmagnesium sul f at e,

filtrategr s %e%yagg@&eﬁtc%ﬁll@hgﬂ&r g edserd @l y¥RSY suspension was allowed to warm

up to RT. After stirring 1 h H,O was added to the reaction mixture and an extraction (CH,Cl,)
was performed. The H,O layer was acidified using 1N HCI solution, and the acid was extracted
(CH2CLy). After drying over Na,SQOy, filtration and concentration under vacuum, the product was

15  dried under high vacuum. Off-white solid (496 mg, 84%).

MS (m/z) = 210.1 [M+H+].

The following calboxylic acid intermediates were prepared in analogy to 4-(azetidine-1-

carbonyl)-1-methyl-1H-pyrazole-5-carboxylic acid:

20

4-(Dimethylcarbamoyl)-1-methyl-1H-pyrazole-5-carboxylic acid



WO 2011/ 117264PCT/ EP2011/ 054385 -97- applied on silicagel and purified by
flash chromat ography over a 20 g silicagel column using ethyl acetate /

met hanol WoR019biam4el uent af fordi ng 2-net hoxy- N- (2- phenyCirrrrd@a o882 -
alpyrimdin-7-yOnicotinamde ( 36 ng, 11 % as a light yellow solid. Ms:
me = 346.1 (MrH+), np: 225-226 C 5 Exanple 79 5-C

hl or o- 2- met hyl - N- (2- phenyl i m dazo[ 1, 2-gkpyri m di n- 7-yl) pyri m di ne- 4- car boxa
m de A mxture of 5-chloro-2-nethyl pyrimdine-4-carboxylic acid (100 ng,
0.579 mml ), ,2- 10 phenyli m dazo[ 1, 2-a] pyri mdi n-7-am ne (146 ngy, 0.695
mml, 1.2 eq), diisopropylethylamne (304 ul, 1.74 mol, 3 eq) and

propyl phospheagc anhydride in ethyl acetate 50 % (854 ul, 1.45 mmmol, 2.5

eq) inte hydrofuran (6 m) is stirred for 1 day at 25 C. The m xture is
di luted Wt etdtyl acetate and washed 2 tinmes with water, the organic |ayer
is dried dﬁer magnesi um sul fate and evapoarted. The crude material was

purified by fPash chromat ography over a 20 g silicagel 15 col umm using
ethyl acetate 100 % as eluent to afford 5-chl oro-2-nethyl-N(2-

phenyl i m dazo[ 1, 2- a] pyri m di n-7-yppyri m di ne- 4- car boxam de (64 ng, 30.3%
as a yel Step! sIN-& Trineehvied -prraa@e- 4icafigeinide np: >250 C Exanple 80 WD
2011/ 117264PCT/ EP2011/ 054385 - 98-

2- Met hyl - N- (2- phenyl i mi dazo[ 1, 2-a[ pyri m di n-7-yl )i soni coti nam de A m xture
of 2-phenylim dazo[1, 2-a] pyrimdin-7-amne (156 ng, 0.766 nmmol, 1 eq.), 2-
met hyl i soni &ptinic acid (116 ng, 0.842 mol, 1.1 eq.), propyl phosphonic
anhydri de | hyl 5 acetate 50%(1.13 n, 1.91 nmmol, 2.5 eq) and

et hyl di i sopfopyl am ne (0.535 m, 3.06 nmol, 4 eq) in tetrahydrofuran (10
m) is stigfed for 18 hours at roontenperature. The solution is then
refluxed fbr 4 hours. The mixture is diluted with ethyl acetate and washed
with sat. aqueous sodi um bi carbonate, with water, dried over nmagnesi um
sulfate and the solvent is renoved in

From 1-methyl-1H-pyrazole-4-carboxylic acid (1.00 g, 7.93 mmol) and dimethylamine

5 hydrochloride (679 mg, 8.33 mmol). Off-white solid (1.12 g, 92%).

MS (m/z) = 154.1 [M+H+].

Step 2: 4-(Dimethyicarbamovl)-1-methyl-1H-pyrazole-5-carboxylic acid

From N,N-1-trimethyl-1H-pyrazole-4-carboxamide (300 mg, 1.96 mmol). White solid (329 mg,

82%).

10 MS (m/z) = 198.1 [M+H+].

4-(Ethyl(methyl)carbamoyl)-1-methyl-1H-pyrazole-5-carboxylic acid



vacuo. Purification of the residue by chromatography on a 12 g Redi Sep
silica cartridge using 10 dichl oronet hane + 5% net hanol as el uent affords
2- met hyl -Wo(Btiphesy! - i m dazo[ 1, 2- a] pyri m di n-7-yl)-i soRCTEPRMIANG48s5 (45 ny,
17.8% as a yellow solid. M5 me = 330.2 (MtH+) np.: 255-7C. Exanple 81 15
2- Chl or o- 6- et hyl - N- (2- phenyl i m dazo[ 1, 2-a] pyri m din-7-yl )i soni coti nam de
A m xture of 2-phenylimdazo[1, 2-a] pyrjggl di n-7-am ne (141 ng, 0.671 mol, 1
eq.), 2-chroro6-nethylisonicotinic acig (127 ng, 0.738 mmol, 1.1 eq.),

propyl phosphgni c anhydride in ethyl WO 2011/117264PCT/EP2011/054385 -99-
acetate 50%\(0.98 m, 1.68 mml, 2.5 eq) and ethyl diisopropyl am ne (0.47
o4 eq) in tetrahydrofurane (10 m) is refluxed for 4 hours.
peqis diluted with ethyl acetate and washed with sat. aqueous

sodi um bNc e, twice with water, dried over nagnesium sulfate and the
sol vent i ved in vacuo. Purification of the residue by chr omat ogr aphy
on a 20 g % SPIlcycIe silica cartridge using ethyl acetate a eluent affords
2- chl or o- 6- met hyl - N- ( 2- phenyl i mi dazo[ 1, 2-a] pyri m di n-7-y1)-i soni coti nam de
(129 nmg, 52.9% as a yellow solid (cryst. fomheptane / ethlyl acetate

7/ 3) . NoStepd eNEiREAN-Odimiink-yH-nypazole3a8uhdamidel 0 | nt er medi at e conpounds  of
formula 3, used in Exanples 82 - 111

2- ( 3- Fl uor o- phenyl ) -i m dazo[ 1, 2-a] pyri m di n-7-yl am ne

2- Brono- 1- (3-f+uor ophenypet hanone (10.9 g, 50 nmol) was added to a sol ution
of 2,4- diamnopyrimdine (3.70 g, 34 mmol) in acetone (185 nm), and the

m xt ure was ted to reflux 15 for 6 h. The cool ed suspension was filtered
and the eti pitate was washed with acetone (50 ml). The solid was

re- suspen in water (35 m) and NH40Haq. (25% 50 m), then it was

coll ected bver a glass fiber paper and the filtrate was washed with H20 (75
mL). After drying under vacuum the product was obtained (5.56 g, 729 as a
yellow solid. Ms (mz) = 229.1 [ MtHF].

From 1-methyl-1H-pyrazole-4-carboxylic acid (1 g, 7.93 mmol) and N-methylethanamine (492

5 mg, 715 ul, 8.33 mmol). Off.white solid (995 mg, 75%).

MS (m/z) = 168.1 [M+H+].

Step 2: 4-(Ethyl(methvl)carbamovl)-1-methyi-1H-pyrazole-5-carboxviic acid

From N-ethyl-N-1-dimethyl-1H-pyrazole-4-carboxamide (514.4 mg, 3.08 mmol). Light brown

solid (460 mg, 69%).

10 MS (m/z) =212.1 [M+H+].

4-((2-Fluoroethyl)(methyl)carbamoyl)-1-methyl-1H-pyrazole-5-carboxylic acid



WO 2011/ 117264PCT/ EP2011/ 054385 -100-

3-(7-Am no-i mdazo[ 1, 2-a] pyri mdin-2-yl)-phenol hydro brom de CH

2- ( 3- Met woyponptmameh) - i m dazo[ 1, 2-a] pyri m di n-7-yl am ne @TEPQ)11084345 mo1;
internediate to exanple 45) was conbined with 25 mM HBraq. (48% to give a
i ght yell ow suspension. The 5 reaction m xture was refluxed for 48 h.
After cooling to RT, H20 was added andgyhe brown suspension was filtered.
The solid was washed with H20 and dried in HV at 40 Cto yield the title
conmpound (2.75 ¢ 86% as a white solid. M5 (mz) = 227.2 [MtH-d. 10

2- ( 3- Fl uor onet-hoxy- phenyl ) -i m dazo[ 1, 2-a] pyrimdin-7-ylamne In a sealed

tube 3-(7-am noi m dazo[ 1, 2-c] pyri m di n-2-yl ) phenol hydr obrom de (260 ny,
0.85 mmmol) Oconmbined in DMV (3 m) to give a brown sol ution.

Tol uene-4#syl fonic acid fluoronmethyl ester (249 ng, 1.22 mmol; CAS Nr.
114435- 86" di ssolved in DMF and 15 added. Cs2CO3 (527 ng, 1.62 mmol)

was added.| Thg reaction m xture was heated under argon to 70 C for 9 h,
then stirring was continued overnight at RT. The reaction m xture was
diluted with H20 (30 ml) and extracted with EtOAc (3x 30 nil).The comnbi ned

organic Layers were dried (MiSOf) end sonsenttlpd, ynger yecuum and the
F
S~
N
@)
'
N

From 1-methyl-1H-pyrazole-4-carboxylic acid (1.0 g, 7.93 mmol) and 2-fluoro-N-

5 methylethanamine hydrochloride (991 mg, 8.72 mmol). Yellow oil (1.41 g, 92%)).

MS (m/z) = 186.1 [M+H+].

Step 2: 4-((2-Fluoroethvl) (methyl)carbamoyl)-1-methyl-1H-pyvrazole-5-carboxylic acid

From 1-methyl-1H-pyrazole-4-carboxylic acid (2-fluoro-ethyl)-methyl-amide (500 mg, 2.7

mmol). Light brown viscous oil (307 mg, 50%).

10 MS (m/z) = 230.2 [M+H+].

4-((2-Methoxyethyl)(methyl)carbamoyl)-1-methyl-1H-pyrazole-5-carboxylic acid



WO 2011/ 117264PCT/ EP2011/ 054385 -101- chromat ography (50 g Si 02,

DCM MeOH NH3aq. 140:10:1). The title conpound (105 ng, 48% was obtai ned as
a yell owwol2oo/11bs4(m z) = 259.1 [MtH-F]. 5 PCT/EP2011/054385

213- ( 2- Fl uor o- et hoxy) - phenyl ri m dazol 1, 2-al pyri m di n-7-yl am ne In a

seal ed tube 3-(7-am noi m dazo[ 1, 2-c] pyri m di n-2-yl ) phenol hydrobrom de (800
nmy, 2.6 nmmol) was conbined with DMF (4.,Q.m) to give a Iight brown
solution. 1-Brono-2-fluoroethane (476 ng, 3.75 nmol) dissolved in DVF
(4.0ml) and Cs2@B (1.62 g, 4.97 mmol) were added. 10 The reaction mxture
was stirred 23-h at 70 C. H20 (50nl) was added to the reaction m xture and
t he product™was extracted with Et 0Ac (3x 40ml). After drying over MySO4,

filtration concentration in vacuum the crude product (orange oil) was
purified by\flash chromatography (50g Si 02- NH2 cartridge, eluent: CH2C12
to CH2c1B% @t:5) to yield the title conpound (150 ng, 21%. 15 MB (n z)

= 273.1 [MtH-§&]. Acetic acid

3-(7-am no-i mdazo[ 1, 2-al pyrimdin-2-yl)-phenyl ester WO
2011/117264PCT/ EP2011/ 054385 -102- To a microwave vial were added

' , . C rom de (500 ng, 1.63
mol ), agélie 4 ox gl -dyethylopl g oty “and pyridine (5.00 ni).
The vial was capped and heated in the nicrowave at 120 C for 15 min. H20
was added to the 5 reaction m xture and the pH was installed around 7-8 by
addi tion of WCNEHCIBaq. solution. The product was extracted with CH2C12,
then the selnvent was partially evaporated and the fornmed solid was
col l ected ang=gurified by flash chromatography (Si02 cartridge; eluent:
CH2C12/ Me NH3aq. 140:10:1). Wiite solid (207 ng, 45%. M5 (mz) = 269.1
[ MEFH F] . N

From 1-methyl-1H-pyrazole-4-carboxylic acid (500 mg, 3.96 mmol) and 2-methoxy-N-

5 methylethanamine (389 mg, 4.36 mmol). Colorless liquid (580mg, 74%).

MS (m/z) = 198.2 [M+H+].

Step 2: 4-((2-Methoxvethyl) (methyvl)carbamovl)-1-methyl-1H-pyrazole-5-carboxylic acid

From N-(2-methoxyethyl)-N-1-dimethyl-1H-pyrazole-4-carboxamide (550 mg, 2.79 mmol).

10  Colorless waxy solid (590 mg, 88%).

MS (m/z) = 240.1 [M-H-].

4-((2-(2-Fluoroethoxy)ethyl)(methyl)carbamoyl)-1-methyl-1H-pyrazole-5-carboxylic acid



10 [3-(7-Am no-i m dazo[], 2-akyri m di n-2- A-phenoxyl -acetic acid nethyl ester
3-(7- Am noi m dazo[ 1, 2-c] pyri m di n- 2- yOphenolhydr obrom de (100 ng, 0.33
nmol ) waswoaenhimem4swi th DVF (0.2 nl) to give a |ight breenEraspesmssdHN.

Met hyl - 2- bronpacetate (55 ng, 15 0.36 mml) and Cs2CO83 (424 ny, 1.3 mmol)
were added, and the reaction mxture was stirred 2 h in a sealed tube at 65
C. The reaction mxture was directly pyy on a colum and the product was

i sol ated by flash chromat ography (5i 02-NH2 cartridge; eluent: CH2Cl12/ MeOH
95:05) to yield the_title conmpound (57 ng, 58% as a light yellow solid.
WO 2011/ 117264PEH-£EP2011/ 054385 - 103- M5 (mz) =299.1 [MH-F]. Carboxylic
acid int erz%a’lﬁs used in Exanples 82 - 111 5

4- (Azeti di neyl-carbonyl)-1-met hyl - 1H pyrazol e-5-carboxylic acid Q Step 1:
Azet i di n- ~@1- met hy1- 1H pyr azol - 4- y1) - met hanone

1- Met hyl yrggol e-4-carboxylic acid (1.0 g, 7.93 mmol; CAS Nr.

5952-92- 1)N'wag conbined 10 with DMF (10.0 nl) to give a colorless sol ution.
Et 3N (2. 41l g,03.32 m, 23.8 mol) and

2- (1Hbenzo[d][1,2,3]triazol-1-y1)-1,1, 3, 3-tetranet hyl i souroni um

tetrafl uoroborate (TBTU, 2.8 g, 8.72 mol) were added and the reaction

m xture was ;S DL gt @tentBty )t QhyiLmbBriy PZehdnBt BEJ (ALBusteB- 33 mmol ) was added
and the stirring was contlnuéd overnight. DVF was partially renoved under
hi gh vacuum H20 and 10% NaHCC3 aq. solution were added to the residue, and
t he conpound lms_lzextract ed with Et OAc. After drying over Na2SO4,
filtration and centration under vacuum

—
—N

>
X

To a solution of (2-hydroxy-ethyl)-methyl-carbamic acid tert-butyl ester (CAS Nr. 57561-39-4,

5 2.50 g, 14.3 mmol) in toluene (35 ml) was added powered KOH (2.8 g, 50 mmol) and
BusNHSOj4 (0.97 mg, 2.86 mmol). The reaction mixture was stirred vigorously and heated to 50
°C while neat 1-bromo-2-fluoro-cthane (2.72 g, 21.4 mmol) was added slowly. The temperature
was increased to 80 °C and maintained for 3-5 h. The reaction mixture was cooled to RT, water
was added (50ml) and the pH was adjusted to 7 with 1N HCI solution. Extraction with EtOAc

10 (2x150 ml), washing with brine, drying with Na,SO4 and concentrating under vacuum yielded
the crude product. The crude material was subjected to column chromatography on silica by

EtOAc: hexane (10:90 to 20:80) to give the desired product as light yellow liquid (1.2 g, 38%).

MS (m/z) = 122.0 [M-Boc+]; 166.2 [M-tBu+].

Step 2: [2-(2-Fluoro-ethoxy)-ethyl]-methvl-amine hvdrochloride




WO 2011/ 117264PCT/ EP2011/ 054385 -104- the crude product was purified by
flash chromat ography (50g Si02-NH2 cartridge; eluent: CH2Cl2/ MeOH 95: 05).
Mor e proowotowzd7iégol at ed from t he aqueous phase by ful IPCexr@panasi3sh and a
second chromat ography. Wite solid (971 ng, 74% . M5 (mlz) = 166.2 [ M+tHF].
5 Step 2: 4-(Azetidine-1-carbonyl)-1-nethyl-1H pyrazol e-5-carboxylic acid
Azetidin-1-y1(1-nmethyl-1H pyrazol -4-yl)get hanone (467.2 ng, 2.83 mml) was
conbi ned under N2 with THF (10.0 m) to glve a colorless solution.

auded, (A2 “#%d[‘%%%uﬁxégéﬁf:@y u%ﬂae%%ﬂ@‘éﬁl@ AR Rasld ot b RIS 1. 65

M v o 20 5Bt i, SR 5 e LR HE 2Ry AR SInc98 LG 90D @

excess o mn a e ye

suspensi gn_was to RT. r 1 h H20 added
Lo the r gewaﬂnﬁﬁ“ﬁf é@aa%% ‘B%!“EEW%\WGSH Bt Vel e et 6E” o0
| ayer was acidjfied u5|n 1IN HC i on the acid was extracted
(CH2C12) Vac}&‘fl%ldir' hegryergrts PNaN%( Wl F’Eatnaf“i“g‘g“ﬁ‘&ﬁ’&d‘c‘f Vﬁ&%‘i o Yt der
vacuum the product was 15 dried under hlgh vacuum f-white solid (496
ny, 84% promsct {#rf 2 uaro-sihgxy)- e[twmﬁ}iyl afpiae pfrpiaridg a&afrlws&w wlidglge
internmedi ates were prepared in analogy to 4-(azetidine-1-

car bony1§4°4) net hy1- 1H pyr azol e- 5- car boxyl i ¢ acid: 20

4- (Di met hylcar banoyl) - 1- net hy1l- 1H pyr azol e- 5-carboxylic acid -105- Step

1: N, N1-Trinethyl-1H pyrazol e-4-carboxam de
MS (nv/z) = 122.0 [M+H+].

Step 3: N-(2-(2-Fluoroethoxy)ethyl)-N-1-dimethyi-1H-pyrazole-4-carboxamide

10 From 1-methyl-1H-pyrazole-4-carboxylic acid (1.00 g, 7.93 mmol) and [2-(2-fluoro-cthoxy)-

ethyl]-methyl-amine hydrochloride. Light yellow oil (1.82 g, 95%).

MS (m/z) = 230.2 [M+H+].

Step 4. 4-((2-(2-Fluoroethoxy)ethyl) (methyvl)carbamovi)-1-methyl-1H-pyrazole-5-carboxvlic

acid

15  From N-(2-(2-fluorocthoxy)ethyl)-N-1-dimethyl-1H-pyrazole-4-carboxamide (500 mg, 2.18

mmol). Yellow oil (448 mg, 88%).

MS (m/z) = 272.1 [M-H-].



/ N From 1- net hyl - 1H pyr azol e- 4-carboxylic acid (1.00 g, 7.93 mmol) and
di met hyl am ne 5 hydrochloride (679 ng, 8. .33 nmmol). Of-white solid (1.12 g,
9299 . MsS wolzrdynr7%54.1 [ MiH+] . Step 2: PCT/EP2011/054385

4- (D et hykar banoyl) - 1- et hyl - 1H pyr azol e- 5-car boxylic acid From

N, N-1-trinethyl-1H pyrazol e-4-carboxanm de (300 ng, 1.96 mmol ). Wiite solid
(329 ng, 82% . 10 MB (mz) = 198.1 [ MHH].

4- (Et hyl (et hyl ) car banoyl) - 1- et hy1- 1H pyrazol e- 5- carboxylic acid -106-
Step 1: N-Ethyl-N 1-dinethyl-1H pyrazol e-4-carboxam de |- N

4-(3-Fluoroazetidine-1-carbonyl)-1-methyl-1H-pyrazole-5-carboxylic acid

s

N

0
/A
N N o
N
!

Step 1: (3-Fluoroazetidin-1-vl)(1-methyl- IH-pyrazol-4-vl)methanone

From 1-methyl-1H-pyrazole-4-carboxylic acid (1.0 g, 7.93 mmol) and 3-fluoroazetidine

hydrochloride (884 mg, 7.93 mmol). Off-white solid (597 mg, 41%).

MS (m/z) = 184.1 [M+H+].

Step 2. 4-(3-Fluoroazetidine- I-carbonyi)-I-methyl-1H-pyrazole-5-carboxylic acid

10 From (3-fluoroazetidin-1-yl)(1-methyl-1H-pyrazol-4-yl)methanone (500 mg, 2.73 mmol). White

Solid (352 mg, 57%).

MS (m/z) = 226.2 [M+H+].



From 1- net hyl - 1H pyr azol e- 4-carboxylic acid (1 g, 7.93 mol) and

N- et hyl et hanam ne (492 5 ng, 715 111, 8.33 mmol). Of. white solid (995
ng, 75% .wOBo(mmizde4= 168.1 [ MrH+] . Step 2: PCT/EP2011/054385

4- (Et hyl (met hyl ) car banoy1l) - 1- net hy1- 1H pyr azol e- 5- carboxylic acid From

N- et hyl - N- 1- di et hy1- 1H pyr azol e- 4- car boxam de (514.4 ng, 3.08 mmol ). Light
brown solid (460 ng, 69%. 10 M5 (nz);3.212. 1 [ MkH+].
4-((2-FIuoroethyl)(nethyl)carbannyl)-l-nethyl-1FprrazoIe-5-carboxyIic acid
-107- B?% 8% Met hyl - 1H pyr azol e- 4-carboxylic acid
(2-fluoro-etnyl)-nethyl -am de From 1- net hyl - 1H pyr azol e- 4- car boxyl i c
acid (1.0 g, 7.93 mpl) and 2-fl uoro-N5 net hyl et hanam ne hydrochloride (991

492- Fi uoHEaE %iﬂéﬁeYﬁ'e%rﬁévvﬁﬁE&-@}(ﬁf}&%°l ﬁﬁwgw g}}@a&%]ﬁﬁlﬁy?ﬁmée};ﬁﬁ aci o
F 1- | e- 4 2

(500 . otk A SRR acous of | (307 g, 509 10 M5 {niz) =
230. 2 [ M+H+
4-42-NLthox£ethyl)(nethyDcarbanDyl)-l-nethyI-1FprrazoIe-5-carboxyIic aci d

-108- O- D

N
N /N /N
-

5  2-(3-Fluoromethoxy-phenyl)-imidazo[1,2-a]pyrimidin-7-ylamine (100 mg, 0.387 umol) was
combined with EtOAc (2.0 ml) to give a light yellow suspension. 4-(Azetidine-1-carbonyl)-1-
methyl-1H-pyrazole-5-carboxylic acid (97 mg, 465 umol) and DIPEA (300 mg, 406 ul, 2.32
mmol) were added. The reaction mixture was cooled down to 0 °C and #-propylphosphonic acid
anhydride, cyclic trimer (616 mg, 582 ul, 968 umol) was added drop by drop. After stirring at 0

10 °C for 30 min the reaction mixture was allowed to warm-up and stirred at RT overnight. The
reaction mixture was then diluted with and 10% NaHCO; aq. solution and extracted with EtOAc
(3x). The combined organic layers were dried (MgSO4) and concentrated under vacuum. The
crude product was purified by flash chromatography (10g Si0;; eluent: CH,Cl; to
CH,Cl/MeOH/NH; 140:10:1). The obtain material was dissolved in CH,Cl, and the product was

15 precipitated with Et,0, filtered off, washed with Et,0, and dried overnight at HV. Yellow solid

(89 mg, 47%).

MS (m/z) = 450.2 [M+H+].



7--' N Step 1: N (2-Methoxyethyl)-N 1-dinethyl-1H pyrazol e-4-car boxam de
From 1-net hyl - 1H pyrazol e- 4-car boxylic acid (500 ng, 3.96 mml) and

2- met hoxywbi2onettieh et hanam ne (389 ng, 4.36 mmol ). Col orcesP20114843ds (580ny,
74% . M5 (mz) = 198.2 [MtH-F]. Step 2:

44( 2- Met hoxyet hyl ) (et hyl ) car banoyl) - 1- et hyl - 1H pyr azol e- 5-car boxylic acid
From N-(2- met hoxyet hyl ) - N- 1- di et hyl - 1H;pyr azol e- 4- car boxam de (550 ng,
2.79 rrm)l) 10 Col orless waxy solid (590 ng, 88%. M5 (mz) = 240.1 [MH].
-109- % %3Fl uot w. xynet hl - carbami ¢ acidtert-bulester To a solution of
(2- hydroxy e ]ﬁy?) met hyl -carbamc acid tert-butyl ester (CAS Nr.
57561-39-4; 5 2.50 g, 14.3 mmol) in toluene (35 mM) was added powered KOH

vas s ﬁ-@a%&&@ﬁé’qﬁéﬂ? WA PP g 190-H SN Phellip

1-brono-2-flu - et (2.72 21.4 nmmol) was added slowy. The

t emper atﬁ?ga?ﬁigg'laﬁtyrr H’d%tyé'%%d?: and mai ntained for 3-5 h. The reaction

m xture was cooled to RT, water was added (50ml) and the pH was adjusted to
7 with 1IN HC1 solution. Extraction with Et0OAc 10 (2x150 m ), washing with

bri ne, dry' w th Na2SO4 and concentrating under vacuumyi el ded the crude
pr oduct . cr ude mat eri al was subjected to columm chromat ography on
silica by Et hexane (10:90 to 20:80) to give the desired product as

i ght yelk I|,_gU|d (1 2.9, 38%. M5 (mz) =122.0 [ M Boc+]; 166.2

[ Mt Bu+] N. Fljro et hoxy) - et hyl 1-nethyl -am ne hydrochl ori de

5  3-(7-(4-(Azetidine-1-carbonyl)-1-methyl-1H-pyrazole-5-carboxamido)imidazo[ 1,2-a]pyrimidin-
2-yl)phenyl acetate (Example 105; 25 mg, 54.4 umol) was combined with MeOH (0.7 ml),
CH,Cl; (0.2 ml) and H,O to give a yellow solution. NaHCOs; (4.57 mg, 54.4 umol) was added
and the reaction mixture was stirred at RT over night. The precipitated light yellow solid was
filtered and washed with MeOH and H,O. After drying over night under high vacuum, the

10 product (13 mg, 56%) was obtained as light yellow solid.

MS (m/z) = 418.2 [M+H+].

Example 84

2-Methyl-2H-pyrazole-3.,4-dicarboxylic acid 4-dimethylamide 3-{[2-(3-hydroxy-phenyl)-

15 imidazo[1,2-a]pyrimidin-7-yl]-amide}



WO 2011/ 117264PCT/ EP2011/ 054385 -110- To a stirred sol ution of

[ 2- (2-fluoro-ethoxy)-ethyl]-nmethyl-carbamc acid tert-butyl ester (2.00 g,
0. 05 mmolwointidiny261, 4-di oxane (20 m ) was added 4M HCL PCH/EP2¢H 054388 Ne
(22.6 mM, 90 mvol) dropwise at 0 C. The reaction m xture was stirred at RT
for 5 h. Volatiles were renoved under vacuum The crude material was washed

th hexane and dried under vacuumto_giyve desired 5 product
[ -(2-fluoro-ethoxy)-ethyl]-nmethyl-am ne hydrochl oride as pale yell ow solid
( .29, 849%. M5 (mz) = 122.0 [MrH+]. Step 3:

(2 (2 Fl ﬂ@lroet hoxy) et hyl ) - N- 1- di et hy1- 1H pyr azol e- 4- car boxam de 10 From
1- et hyl - 1H azole4carboxyllc acid (1.00 g, 7.93 mml) and
[ 2-(2- fI u -et oxy et hy1] met hyl - am ne hydrochl ori de. Light yellow oil
(1.82 g, N 02[I\/HrH+] Step 4:
442- (2- FI ro th xy t hyl ) car banoyl) - 1- net hyl - 1H pyr azol e- 5- car boxy
lic acid 1

N-(2-(2-fluor oet hoxy) et hyI ) - NH1- di net hyl- 1H pyrazol e- 4- car boxam de (500 ny,
2.18 mmol). Yellow oil (448 ny, 88%. M5 (mz) = 272.1 [MH]. W
2011/ 117264PCT/ _EP_2011/ 054385 _ _
4- ( 3- Fl o naz@bib@ingRarbas8y1R00Nk vl 4 ARl e 3 chrBy A& ) Bnida Gl Ry tihediRol d
yl)phenyl acetate (Example 93, 46.7 mg, 104 umol) was combined with MeOH (1.5 ml), and
H,O to give a yellow solution. NaHCO; (8.77 mg, 0.75 ml, 104 umol) was added and the
5 reaction mixture was stirred at RT over night. The reaction mixture was quenched to pH 7 with
0.1N HCl solution, the solvents were evaporated until dryness and the residue was purified by

two consecutive flash chromatographies (10g SiO, cartridge; eluent CH,Cl,/MeOH/NH3aq.

140:10:1; then 10g SiO,-NHj; cartridge; eluent: CH,CL,). Light yellow solid (18 mg, 42%).
MS (m/z) = 406.3 [M+H+].

10
Example 85

2-Methyl-2H-pyrazole-3.4-dicarboxylic acid 4-dimethylamide 3-{[2-(3-methoxy-phenyl)-

imidazo[1,2-a|pyrimidin-7-yl]-amide}

N

N N N

e

|9
O_



Step 1: (3-Fluoroazetidin-I-yl1)(1-inethyl-1H pyrazol -4- Aret hanone 5 From
1- met hyl - 1H pyr azol e- 4-carboxylic acid (1.0 g, 7.93 mmol) and

3-fl uor oawetzndinechydr ochl oride (884 ng, 7.93 muol). O Pcrhirb@ 1884388 (597
ng, 419 . M5 (mz) = 184.1 [ MtH+1 Step 2:

4- (3- Fl uor oazeti di ne- 1- car bonyl ) - 1- net hyl - 1H pyr azol e- 5-car boxylic acid 10
From (3 - fluor azetidin-1 -yl)(1-nethyl-1H pyrazol - 4-yOret hanone (500 ny,
2.73 mmol). Wite Solid (352 ng, 57%. M5 (mz) = 226.2 [MtH+]. WO

2011/ 117264 11 N
4- (Azeti ﬁ?entgtg{o? rggony%sp?%-%?ef-l%%gaz?éguigrggd tl?%%%&rﬁ’%ﬁé(%w )i mi dazo[ 1, 2- al pyri ni
din-7-y1)-1- et hyl.- 1H | e-.5- car boxani.d

o (ol e AR Y A G SR T A %o oD 904 ne (100 . 0. 387

i anol ) [ ined with Et 2.0 to give Ild ght, yel | syspensi on.
a2 Choie | e Bmat ke P G-yl e Be Beupl Mol YR E7 oo

465 pnol épéﬁgg DI PEA (300 ng, 4062.32 nmmol) were added. The reaction mxture
was cool Wt 870 C and n- propyl phosphoni ¢ aci d anhydride, cyclic trinmer
(616 ngy, 582 I A 968 ianpl) was added drop by drop. After stirring at 0 10 C
for 30 mn the reaction m xture was allowed to warmup and stirred at RT
over nPghMS (M 788 [MTHHE xt ure was then diluted with and 10% NaHCCB ag.
solution and extracted with Et 0OAc (3x). The conbined organic |ayers were
dried (MgS™4) and concentrated under vacuum The crude product was purified
by flash chromat ography (10g Si 02; eluent: CH2C1l2 to CH2C12/ MeOH NH3
140:10:1). The obtain material was dissolved in CH2C12 and the product was
15 precipitated with Et20, filtered off, washed with Et20, and dried

over ni ghExahpkM6 Yel |l ow solid (89 ng, 47%.

N-4-Ethyl-N-5-(2-(3-(fluoromethoxy)phenyl)imidazo[1,2-4] pyrimidin-7-yI)-N4,1-dimethyl-

1H-pyrazole-4,5-dicarboxamide

/\
N

O
N X RN
N /\|4N
I T Y .
o—

The title compound was prepared in analogy to example 82 from 2-(3-

10

(fluoromethoxy)phenyl)imidazo[1,2-a]pyrimidin-7-amine (67.0 mg, 259 umol) and 4-
(ethyl(methyl)carbamoyl)-1-methyl-1H-pyrazole-5-carboxylic acid (65.8 mg, 311 umol). Yellow

solid (24 mg, 20%).

15 MS (m/z) = 452.2 [M+H+].

Example 87



M5 (mz) = 450.2 [M+H+]. WD 2011/ 117264PCT/ EP2011/ 054385 -113- Exanple 83
4- (Azeti di ne- 1- car bonyl ) - 2- net hyl - 2H pyr azol e- 3-car boxylic acid

[ 2- (3- hyowoxytiphewsyl ) - i m dazo[ 1, 2- al pyri m di n- 7- yTham @&eT/EBRD13/054385
3-(7-(4-(Azetidine-1-carbonyl)-1-nethyl - 1H pyrazol e- 5- ear boxam do) i m dazo[ 1
,2-alpyrimdin- 2-yl)phenyl acetate (Exanple 105; 25 ng, 54.41.inol) was
conbined with MeOH (0.7 m ), CH2C12 (0,;4.mM) and H20 to give a yellow
solution. NaHCO3 (4.57 ngy, 54.4 nnol) was added and the reaction m xture

was stirge ver. i iy P i O, was
(P or o herh S O mh flned 1 imRlG 5! 2 41 Al y‘%‘%’?‘)a%‘@wi'%ﬁﬁhaﬁé'er hi gh
vacuum the 10 praduct (13 ng, 56% was obtained as |ight yellow solid. M
(mz) = ylrg.zée'r'ﬁk(ﬁﬁr%oé“éﬁdﬁl e 84 2- Met hyl - 2H- pyr azol e- 3, 4-di car boxylic
acid 4-di met hyl am de 3-1[ 2-(3-hydroxy-phenyl)- 15
i m dazo[ 1, 2- g]\pyri m di n-7-yTham del WD 2011/ 117264PCT/ EP2011/ 054385

—~N

O
7

‘N\ H /N\FN
0 LN\/)_Q
O_

The title compound was prepared in analogy to example 82 from 2-(3-

N

5 methoxyphenyl)imidazo[1,2-a]pyrimidin-7-amine (65 mg, 271 umol) and 4-
(ethyl(methyl)carbamoyl)-1-methyl-1H-pyrazole-5-carboxylic acid (68.6 mg, 325 umol). Off-

white solid (72 mg, 60%).

MS (m/z) = 434.9 [M+H+].

10 Example 88

2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-dimethylamide 3-{[2-(3-fluoromethoxy-

phenyl)-imidazo[1,2-a]pyrimidin-7-yl]-amide}

/7
N

(0]
N XN N
N /\|4N
I 0 K UNZ .
O_/

The title compound was prepared in analogy to example 82 from 2-(3-

15  (fluoromethoxy)phenyl)imidazo[1,2-a]pyrimidin-7-amine (105 mg, 407 umol) and 4-



-114- O //HN NNN--- y- |0 OH

3-(7-(4-(Di net hyl car banoyl) - 1- net hyl- 1H pyr azol e- 5- car boxam do) i m dazo[ 1, 2-
c] pyri m dvo-28t1/Mbdephenyl acetate (Exanple 93, 46.7 ngy, PO4/mranmioy438HmS
conmbined with MeOH (1.5 m ), and H20 to give a yellow sol ution. NaHCO3
(8.77 mg, 0.75 m, 104 linol) was added and the 5 reaction m xture was
stirred at RT over night. The reaction i xture was quenched to pH 7 with

0. 1N HO sol ution, the solvents were evaporated until dryness and the

ot due MR RUEL L ERRY IR FAEE B3 e R T B RPN B o 1 cge,
el uent: qypc12gdwghqgt6gﬁLlom/solld (18 ng, 42%. M5 (m z) 406. 3 [ MtH+H| .

10 Exaan 0850 pyrazol e- 3, 4-di carboxylic acid 4-dinethy|anide
3-1[ 2- ( 3- met hoxy- phenyl) i mdazo[ 1, 2-al pyri m di n-7-yTham del WO

2011/ 117264PCT/ E / 385 -115- The title conpound was prepared in
anal ogy ﬁ%(gigﬁﬁﬁégéé&%?én12-(3-
met hoxyphenypi m dazo[ 1, 2-a] pyri m di n-7-am ne (100 ng, 416 unol) and 4-

5 Example 89

2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-(ethyl-methyl-amide) 3-({2-[3-(2-fluoro-

ethoxy)-phenyl]-imidazo[1,2-a|pyrimidin-7-yl}-amide)

N _N<_N
LTfQO L

The title compound was prepared in analogy to example 82 from 2-(3-(2-
10 fluoroethoxy)phenyl)imidazo[1,2-a]pyrimidin-7-amine (100 mg, 367 pmol) and 4-
(ethyl(methyl)carbamoyl)-1-methyl-1H-pyrazole-5-carboxylic acid (93.1 mg, 441 umol). Yellow

solid (49 mg, 29%).

MS (m/z) = 466.2 [M+H+].

15 Example 90

4-(3-Fluoro-azetidine-1-carbonyl)-2-methyl-2 H-pyrazole-3-carboxylic acid {2-[3-(2-fluoro-

ethoxy)-phenyl|-imidazo[1,2-a]|pyrimidin-7-yl}-amide



(di net hyl car banoyl) - 1- net hyl- 1H pyrazol e-5-carboxylic acid (98.5 ng, 499
unol). Yellow solid (86 ng, 48%. 5 M5 (nfz) = 420.2 [ MtHF]. Exanple 86
N- 4- Et hylwHb11(137463- (f | uor omet hoxy) phenyl )i m dazo[ 1, 2- appymPeo1diosd38s y1) - N4,
1-di et hyl 1H- pyr azol e- 4, 5-di carboxam de 10 The title conmpound was
prepared in anal ogy to exanple 82 from 2-( 3-
(f1 uoronet hoxy) phenypi m dazo[ 1, 2-c] pyrjgi di n-7-am ne (67.0 ng, 259i unol)
and 4- (ethyl (nethyl)carbanoyl)-1-nethyl-1H pyrazol e-5-carboxylic acid
(65.8 ng, @11 ianol). Yellow solid (24 ng, 20%. 15 M5 (mz) = 452.2
[ MtH+] . Ex3gple 87 -116- N-4-ethyl-N-5-(2-(3-nethoxyp henyl)im dazo
[1,2-a] pylimdin-7-yl1)-N-4,1-dinmethyl- 1Hpyrazol e-4, 5-di carboxam de /----
---N O HN,

O

7 H
N\N\ N /NYN
I 0 K NZ
0
.

The title compound was prepared in analogy to example 82 from 2-(3-(2-
fluoroethoxy)phenyl)imidazo[1,2-a]pyrimidin-7-amine (120 mg) and 4-(3-fluoroazetidine-1-
carbonyl)-1-methyl-1H-pyrazole-5-carboxylic acid (100 mg, 440 umol). Light brown solid (132

5 mg, 60%).

MS (m/z) = 482.2 [M+H+].

Example 91

4-(Azetidine-1-carbonyl)-2-methyl-2H-pyrazole-3-carboxylic acid [2-(3-fluoro-phenyl)-

10  imidazo[1,2-a]pyrimidin-7-yl]-amide

0

N
0

!
N\
N

H
. N/N/N
|OLU_Q
F

The title compound was prepared in analogy to example 82 from 4-(azetidine-1-carbonyl)-1-
methyl-1H-pyrazole-5-carboxylic acid (91.7 mg, 438 umol) and 2-(3-fluorophenyl)imidazo[1,2-

a]pyrimidin-7-amine (100 mg, 438 umol). Yellow solid (6.5 mg, 3.5%).



N...- "1-_--- 0- The title conmpound was prepared in analogy to exanple 82
from 2-(3- 5 nethoxyphenyl )i m dazo[ 1, 2-a] pyri nmidi n-7-ami ne (65 ng, 271

i anol ) amsio4e11(atrisyl (et hyl ) car banoyl) - 1- et hyl - 1H pyr arolr&EP3e1aas43sxyl i ¢
acid (68.6 ng, 325 ianol). Of-white solid (72 ng, 60%9. Ms (mz) = 434.9
[ MitH+] . 10 Exanpl e 88 2-thhy|-2k+pyrazo|e-3 4-di carboxylic acid

4-di met hyl am de

3-112-(3- quoronethoxyphenyl)-lnlda20|1 2 ai pyrimdin-7-yll-amdel / N The
title copp ]ed in anal ogy to exanple 82 from2-(3- 15
(quoroneth )p en |n1dazo[1,2-a]pyrinidin-?-anine (105 ng, 407 ianol)
and 4- WD 2011/ 117264PCT/ EP2011/ 054385 -117- (dinmethylc arb
anoyl)-1-met hyl- 1H pyrazo |l e-5-carbo xylic acid (96.2 ngy, 488 unvol). Light
yellow solid (114 ng, 64% . M5 (mz) = 438.2 [ MtH+]. 5 Exanple 89

Example 92

4-(3-Fluoro-azetidine-1-carbonyl)-2-methyl-2 H-pyrazole-3-carboxylic acid [2-(3-fluoro-

5 phenyl)-imidazo[1,2-a]pyrimidin-7-yl]-amide

F
&
0]

The title compound was prepared in analogy to example 82 from 2-(3-fluorophenyl)imidazo[1,2-
alpyrimidin-7-amine (100 mg) and 4-(3-fluoroazetidine-1-carbonyl)-1-methyl-1H-pyrazole-5-

carboxylic acid (100 mg, 440 umol). Yellow solid (76mg, 39%).

10 MS (m/z) =438.1 [M+H+].

Example 93

3-(7-(4-(dimethylcarbamoyl)-1-methyl-1 H-pyrazole-5-carboxamido)imidazo[1,2-

alpyrimidin-2-yl)phenyl acetate



2- Met hyl - 2H- pyr azol e- 3, 4-di carboxylic acid 4-(ethyl-nethyl-am de)
3-(12- 13- (2-fl uoroet hoxy) - phenyl ] -i m dazo[ 1, 2-a] pyri m di n-7-yll -am de) The
title compound/Mess4prepared in anal ogy to exanpl e 82 fr ecrZre®1(0243810
f I uor oet hoxy) phenyl )i m dazo[ 1, 2-a] pyri m di n-7-am ne (100 ng, 367 unol) and
4- (et hyl (net hyl)carbanoyl)- 1- net hyl - 1H pyrazol e-5-carboxylic acid (93.1
nmg, 441 Itnol). Yellow solid (49 nmy, 29%. M5 (mz) = 466.2 [ MrH+]. 15
Exanpl e 90
4- ( 3- Fl uor o- gzet i di ne-1-carbonyl)-2-net hyl - 2H pyrazol e- 3-carboxylic acid
{243- (2-f | v@f oet hoxy) - phenyl ] -i m dazo[ 1, 2-a] pyrimdin-7-yll-amde WO
2011/ 117264P=3HEP2011/ 054385 -118- The title conpound was prepared in
anal ogy t xanpl e 82 from 24342-
fl uor oet No N) i dazall, 2-a] pyri m din-7-amne (120 ng) and
4- (3-f1uor'bazhti di neF Lpar@ony1) - 1- net hyl - 14 pyr azol e- 5- car boxyl i ¢ acid (100
ng, 440 iam)l?. L pr owrr<sol od (132 5 ng, 60%. M5 (mz) = 482.2 [ MrH+].
Exanpl e 91 4- (Azet i di ne- ©=€ar bonyl ) - 2- met hyl - 2H pyr azol e- 3- car boxyl i c
acid [2-(3-fluoro-phenyl)- 10 i M dazo[ 1, 2-cdpyrimdin-7-yTham de The title
conpound was prepared in analogy to exanple 82 from
4- (azetidi ne-1-carbonyl)-1- nethyl-1H pyrazol e-5-carboxylic acid (91.7 ny,
438 Rl Theatittt @n{pdudd woy pogtaexyip amilaiyzo kdanable 83, ptep i3nirekn A-dimatihy ke b{h@@- ng,
438 lanmol). Yellow solid (6.5 nmg, 3.5%.

2-methyl-2H-pyrazole-3-carboxylic acid (step 2, example 85; 44.1 mg, 224 umol,) and acetic

acid 3-(7-amino-imidazo[1,2-a]pyrimidin-2-yl)-phenyl ester (50 mg, 186 umol). Yield: 53 mg

5 (60%). Yellow solid.

MS (m/z) = 448.2 [M+H+].

Example 94

2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-dimethylamide 3-{[2-(3-fluoro-phenyl)-

10  imidazo[1,2-a|pyrimidin-7-yl]-amide}

/
N

(0]
N, S NN
N /\|4N
I 0 N
F

The title compound was prepared in analogy to example 82 from 2-(3-fluorophenyl)imidazo[1,2-
a]pyrimidin-7-amine (95 mg, 416 umol) and 4-(dimethylcarbamoyl)-1-methyl-1H-pyrazole-5-

carboxylic acid (98.5 mg, 500 umol). Light yellow solid (31.9 mg, 19%).



WO 2011/ 117264PCT/ EP2011/ 054385 -119- M5 (mz) = 420.1 [MtH F]. Exanple 92
4- (3- Fl uoro-azeti di ne- 1-car bonyl) - 2- net hyl- 2H pyrazol e- 3-car boxylic acid

[ 2- (3-fl woablphewyl ) -i m dazo[ 1, 2-a] pyri m di n-7-y11l- am @&#€T/EPh@ 11054388
conpound was prepared in analogy to exanple 82 from

2- (3-fluorophenyl )i mdazo[1,2- a] pyrimdin-7-amne (100 ng) and

4- (3-fluoroazetidi ne-1-carbonyl)-1-nethyl - 14 pyrazol e-5- carboxylic acid
(100 ny, 440 unol). Yellow solid (76ng, 39% . 10 M5 (nmz) = 438.1 [ MtH+].
Exanpl e -

3-(7-(4- ?%i (nnwlézt)hy Ogalr%Jrrr%;]l) - 1- met hyl - 1H pyrazol e- 5- car boxam do) i m dazo[ 1, 2-
al pyrimdin-2-yl)phenyl acetate WD 2011/117264PCT/EP2011/054385 -120- / N
The title conmpound was prepared in anal ogy to exanple 82, step 3, from
4-di net hyl car banoyl- 2-nmet hyl-2H pyrazol e-3-carboxylic acid (step 2,
exanple 85; 44.1 ng, 224 4nol,) and acetic acid

3-(7-am no-i mdazo[ 1, 2-a] pyri m di n-2-y1l)-phenyl ester (50 ng, 186 unol).
Yiel d: 58X48P% 960099 . Yel | ow sol i d.

2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-[(2-fluoro-ethyl)-methyl-amide] 3-[(2-

5 phenyl-imidazo[1,2-a]pyrimidin-7-yl)-amide]

S~
~N

0
™\ H
N N /NYN

0 K N\//\ < >

The title compound was prepared in analogy to example 82 from 2-phenylimidazo[1,2-
alpyrimidin-7-amine (90 mg, 428 umol) and 4-((2-fluoroethyl)(methyl)carbamoyl)-1-methyl-

1H-pyrazole-5-carboxylic acid (118 mg, 514 umol). Light yellow solid (60 mg, 31%).

10 MS (m/z) = 422.2 [M+H+].

Example 96

2-Methyl-2H-pyrazole-3.4-dicarboxylic acid 3-({2-[3-(2-fluoro-ethoxy)-phenyl]-

imidazo[1,2-q]|pyrimidin-7-yl}-amide) 4-[(2-methoxy-ethyl)-methyl-amide]



M5 (mz) = 448.2 [ MWHF]. Exanple 94

2- Met hyl - 2H pyr azol e- 3, 4-di carboxylic acid 4-di net hyl am de

3-1[ 2- ( 3-Wbuorionipdsenyl) - 10 i m dazo[ 1, 2-a] pyri m di n- 7- yPrT@mrede5438N  The
title conpound was prepared in anal ogy to exanple 82 from

2- (3-fluorophenyl)imdazo[1,2- a]pyrimdin-7-amne (95 ng, 416 iunol) and

4- (di met hyl car banoy1) - 1- met hy1l- 1H pyr azel e- 5- carboxylic acid (98.5 ng, 500
[

ianol). Light yellowsolid (31.9 ng, 19%. WO 2011/117264PCT/ EP2011/ 054385
12 1- M5 (mz) 5_408.1 [ MrtH-F]. Exanple 95

2- Met hyl - 2H pypazol e- 3, 4-di carboxylic acid
4-1(2-fluordtethyl)-nethyl-anmde] 3-[(2- 5

phenyl -i m d 1,2-a]pyrimdin-7-yl)-amide] F N The title conpound was
prepared #nyana og% to exarrpl e 82 from 2-phenylimdazo[ 1, 2-

c] pyri m & 428 | arml ) and
(e t Ny 3¥ bano - et hyl 1H pyr azol e- 5-carboxylic acid
. Li ght I_/OT SO|Id(60 ng, 3199 . 10 M5 (mz) = 422.2

4- ((2-f1 uoroeghyl
(118 ny, 514 1 anol
[ MrH-d. Exanpl e 96

The title compound was prepared in analogy to example 82 from 2-(3-(2-
fluoroethoxy)phenyl)imidazo[1,2-a]pyrimidin-7-amine (100 mg, 367 pmol) and 4-[(2-methyl-
ethyl)-methyl-carbamoyl]-2-methyl-2 H-pyrazole-3-carboxylic acid (106 mg, 441 umol). Yellow

5 solid (6.7 mg, 3.1%).

MS (m/z) = 496.2 [M+H+].

Example 97

2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-(ethyl-methyl-amide) 3-{[2-(3-fluoro-

10  phenyl)-imidazo[1,2-a|pyrimidin-7-yl]-amide}

{N\ N /N\|4N
0 LN\/)_Q
F

The title compound was prepared in analogy to example 82 from 2-(3-fluorophenyl)imidazol[1,2-
alpyrimidin-7-amine (100 mg, 438 umol) and 4-(ethyl(methyl)carbamoyl)-1-methyl-1H-

pyrazole-5-carboxylic acid (111 mg, 526 umol). Light yellow solid (7.2 mg, 3.9%).



Met hy1l- 2H- pyrazol e- 3, 4-di car boxylic acid
(12-113-(2-fluoro-ethoxy)-phenyl]- imdazo[1l, 2-a]pyrimdin-7-ylf-am de)
[ (2- metWoxytietimeh) - net hyl - am de] WO 2011/ 117264PCT/ EPR2OEPLQ5A3BSS - 122-
[----- ~_ J-NO//HNN ,NN---- ") - - --- 10,N The title conpound
was prepared in anal ogy to exanple 82 from 24342-
f1 uoroet hoxy) phenyl )i m dazo[ 1, 2- a] pyrikdi n-7-anm ne (100 ng, 367 unol) and
4-1 (2- net hyl et hyl ) - net hyl - car banoyl ] - 2- net hyl - 2H pyr azol e- 3-carboxylic acid

(106 ng, 1 |low 5 solid (6.7 ng, 3.1%. M5 (mz) = 496.2

[ MHHH+] . Eé;(rgﬂ/)%e %MJF%%NH hyl - 2H pyr azol e- 3, 4-di car boxylic acid

4- (et hyl -nmet hyl -am de) 3-1[2-(3-fluorol O

phenyl )-im dazo[ 1, 2-a] pyrim din-7-yl]-am de} The title conpound was
prepared in anal ogy to exanple 82 from 2-(3-fluorophenyl)im dazo[ 1, 2- a]
pyrimdin-7- am' ne (100 ng, 438 ianobl) and

4- (et hyl ( met h car banoyl) - 1- net hy1l- 1Hpyr azol e-5-carboxylic acid (111 ng,
526 unol Xa‘EP yeI low solid (7.2 ng, 3.9%.

2-
3-
4-
0-

4-(3-Fluoro-azetidine-1-carbonyl)-2-methyl-2 H-pyrazole-3-carboxylic acid [2-(3-methoxy-

5 phenyl)-imidazo[1,2-a]pyrimidin-7-yl]-amide

F
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N N N
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The title compound was prepared in analogy to example 82 from 4-(3-fluoroazetidine-1-
carbonyl)-1-methyl-1H-pyrazole-5-carboxylic acid (100 mg, 440 umol) and 2-(3-

methoxyphenyl)imidazo[1,2-a]pyrimidin-7-amine (106). Yellow solid (142 mg, 72%).

10 MS (m/z) =450.2 [M+H+].

Example 99

2-Methyl-2H-pyrazole-3.4-dicarboxylic acid 3-{[2-(3-fluoromethoxy-phenyl)-imidazo[1,2-

alpyrimidin-7-yl]-amide} 4-[(2-methoxy-ethyl)-methyl-amide]



WO 2011/ 117264PCT/ EP2011/ 054385 -123- M5 (m z) = 422.2 [ MtH+]. Exanple 98
4- (3- Fl uoro-azeti di ne- 1- car bonyl ) - 2- net hyl - 2H pyr azol e- 3-car boxylic acid
[ 2- ( 3- metwoxyb/mhmwayl ) -i m dazo[ 1, 2- a] pyri m di n-7-y1] - ampde/EP@e11/Db38i i t | €
conpound was prepared in analogy to exanple 82 from

4- (3-fluoroazeti di ne-I| carbonyl)-1-met hyl - 1H pyrazol e-5-carboxylic acid (100
my, 440 iurnol) and 2-(3- methoxyphenyliym dazo[ 1, 2-a] pyri m di n-7-am ne
(106). Yellow solid (142 ng, 72% . 10 Ms (nfz) = 450.2 [ MtH+]. Exanple 99
2- Met hyl - 2H-pyr azol e- 3, 4-di carboxylic acid

3-112- ( 3- f | uprefret hoxy- phenyl ) -i m dazo[ 1, 2- a] pyrimdin-7-yl]-am del
4-1(2- met hoXy-et hyl ) - et hyl -am de] WD 2011/ 117264PCT/ EP2011/ 054385 - 124-
0-\ F The tiffe@ conmpound was prepared in analogy to exanple 82 from 2-(3-
(fl uorone xy)whenyl )i m dazo[ 1, 2-c] pyri m din-7-am ne (100 ng, 387 ianol)

and 4-[(§= Ny N mey# - car banpy1] - 2- net hyl - 2H pyr azol e- 3- car boxyl i ¢
acid (112 hg,o46§iyu | Y- ow
0

_\
F

The title compound was prepared in analogy to example 82 from 2-(3-
(fluoromethoxy)phenyl)imidazo[ 1,2-a]pyrimidin-7-amine (100 mg, 387 umol) and 4-[(2-methyl-
cthyl)-methyl-carbamoyl]-2-methyl-2 H-pyrazole-3-carboxylic acid (112 mg, 465 umol). Yellow

5 solid (41 mg, 20%).

MS (m/z) = 482.3 [M+HH+].

Example 100

[3-(7-{[4-(Ethyl-methyl-carbamoyl)-2-methyl-2 H-pyrazole-3-carbonyl]-amino}-

10 imidazo[1,2-a]pyrimidin-2-yl)-phenoxy]-acetic acid methyl ester

/\
N

O
N W RN
N - /N
BRGSO
O
e

The title compound was prepared in analogy to example 82 from methyl 2-(3-(7-

aminoimidazo[ 1,2-a]pyrimidin-2-yl)phenoxy)acetate (105 mg, 352 umol) and 4-



5solid (4 1ng, 209. M5 (mz) = 482.3 [ M+tH-F]. Exanpl e 100

[ 3-(7-1[ 4- (Et hyl - met hyl - car banoyl) - 2- net hyl - 2H pyr azol e- 3- car bonyl] - am nol 1
0 i m dazoy0,28t1afipaeni m di n- 2-y1) - phenoxypaceti ¢ aci d net rgir/EPsaiens438s H N |
NNN 10, N The title conpound was prepared in anal ogy to exanple 82 from

met hyl 2-(3-(7- am noi m dazo[ 1, 2-a] pyri m di n-2-yl ) phenoxy)acetate (1 05 ng,
352 unol ) and 4- WO 2011/ 117264PCT/ ER2Q11/ 054385

-125- (ethyl (methyl)car bam)yl) 1- net hy]l 1H pyrazol e-5-carboxylic acid (74.3

my, 352 gg%g)embhﬂpiné 91‘@"[ Fll}—lg)yga%glerggc 15]0@( ic a %7(4?15%, 332 u%i)?L{gM*-Hﬂ >

Exanpl e pyraz Carb IC a
4-1 (2- met hox -am de] 31[2(3-
met hoxy- \ﬁqg’ny ?5'@6(],%%’]?{}2 al pyrimdin-7-ylPam del 0- ",----- J

MS (m/z) = 492.2 [M+H+].

5 Example 101
2-Methyl-2H-pyrazole-3.4-dicarboxylic acid 4-[(2-methoxy-ethyl)-methyl-amide] 3-{[2-(3-
methoxy-phenyl)-imidazo[1,2-a]pyrimidin-7-yl]-amide}

S~
—N

@)
NN
/\FN
L
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The title compound was prepared in analogy to example 82 from 2-(3-
10 methoxyphenyl)imidazol[1,2-a]pyrimidin-7-amine (100 mg, 416 umol) and 4-[(2-methyl-ethyl)-
methyl-carbamoyl]-2-methyl-2 H-pyrazole-3-carboxylic acid (120 mg, 499 umol). Light yellow

solid (79 mg, 38%).

MS (m/z) = 464.2 [M+H+].

15 Example 102

2-Methyl-2H-pyrazole-3.4-dicarboxylic acid 4-dimethylamide 3-({2-[3-(2-fluoro-ethoxy)-

phenyl]-imidazo[1,2-a]pyrimidin-7-yl}-amide)



----N O0- The title conmpound was prepared in analogy to exanple 82 from
2-(3- 10 nmet hoxyphenyl )i m dazol[1, 2-a] pyrimdin-7-am ne (100 ng, 416 unol)
and 4-[ (2woevhyi17sthyl ) - PCT/EP2011/054385
nethyl-carbannyl]-Z-nethyI-2F+pyrazo|e-3-carboxy|ic acid (120 ng, 499
ianol ). Light yellow solid (79 ng, 38%. M5 (m z) 464. 2 [ MtH+] . 15
Exanpl e 102 2- Met hyl - 2H pyr azol e- 3, 4- djsgar boxylic aC|d 4-di met hyl am de
3-(1243-(2-fl uoro-ethoxy)- phenyl pi m azo[l 2-a]lpyrimdin-7-yl}-amde) WO
2011/ 117264PCT/ EP2011/ 054385 -126- Step 1:

5-{2-13- (2= uor o- et hoxy) - phenyl | -i m dazo[ 1, 2- a] pyri m di n- 7- ykar banoyl } - 1- m
e-4-carboxylic acid ethyl ester 5

hoxy) phenyl )i m dazo[ 1, 2-c]pyrim din-7-amne (1 eq.) was
conblnede OANBLL 50 to give a light yell ow suspension

4- (Et hoxychr bbny H pyrazol e-5- carboxylic acid (1 eq.) and

DI PEA (6 eq. )Omer e reaction m xture was cooled down to 0 C and
n- pr opyl phosphoni c aC|d anhydrnyg cyclic trinmer (1.17g, 1.1nl, 1, 84mmol,
2.50 eqg.) was added dropw se er stirring at 0 C during 30 mn, the
reaction m xture was stirred and 10 allowed to warmup to RT overnlght. The
reaction mxture (yellow solution) was poured into 50 nml Et0Ac and

ext ract egremir t 51 /H2 X B1u¥ro30nd%y)-phehg- iR QP U S- ol AY-Bid WS yiRasknsXL I acked with
DCM (3 x 20 ml). The organic layers were conbi ned and washed with sat.

NaCl - sol wtiiRR-bdX%30 50 )iic 854 &8viever MISH4, filtrated and concentrated under
vacuumto give a yellow solid (207ng). The crude material was purified by
flash chronmat ography (silica gel, 20g, CH2Cl2 to 50% 15 CH2C12/ MeOH NH3 ag.
140:10: 1). Y§||OM/SO|id (332 ng, 31% . WD 2011/117264PCT/ EP2011/ 054385

0
@)

9y
N /N\|4N
LNfQo N

5  2-(3-(2-Fluoroethoxy)phenyl)imidazo[ 1,2-a]pyrimidin-7-amine (1 eq.) was combined with
EtOAc (7.50 ml) to give a light yellow suspension. 4-(Ethoxycarbonyl)-1-methyl-1H-pyrazole-5-
carboxylic acid (1 eq.) and DIPEA (6 eq.) were added. The reaction mixture was cooled down to
0 °C and r-propylphosphonic acid anhydride, cyclic trimer (1.17g, 1.1ml, 1,84mmol, 2.50 eq.)
was added dropwise. After stirring at 0 °C during 30 min, the reaction mixture was stirred and

10 allowed to warm-up to RT overnight. The reaction mixture (yellow solution) was poured into 50
ml EtOAc and extracted with H,O (1 x 30 ml). The aqueous layer was back-extracted with DCM
(3 x 20 ml). The organic layers were combined and washed with sat. NaCl-solution (1x30 ml),
dried over MgSQ,, filtrated and concentrated under vacuum to give a yellow solid (207mg). The
crude material was purified by flash chromatography (silica gel, 20g, CH,Cl, to 50%

15 CHClL/MeOH/NHj3 o 140:10:1). Yellow solid (332 mg, 31%).



-127- M5 (mz) = 453.2 [MtHF]. Step 2:

542-[ 3- (2- Fl uor o- et hoxy) - phenyl ] -i m dazo[ 1, 2- a] pyri m di n- 7- ykar banoy1} - 1- ne
t hyl 1H pywezolierizzesar boxylic acid HO 5 Ethyl PCT/EP2011/054385
5-(2-(3-(2-fluoroethoxy)phenyl)im dazo[ 1, 2-c] pyri m di n-7-yl car banoyl) - 1- net
hyl - 1Hpyr azol e- 4- car boxyl ate (100 ng, 221 jinol) was conbi ned with Ethanol
(0.570 nm) and THF (0.570) to give a yghl ow solution. The reaction was
stirred at RT for 6 h. H20 was added to the suspension and then HCL1IN was
added unf4 nﬂ§e4g>g f1pes acidic (pH=3). The suspension was stirred for
30 mn an n the eaction mxture was filtered. The residual solvent was
renmoved 10 under vacuum The title conpound was obtalned as a light yell ow
solid (7§ )
2- Met hyl =2Hpytazo =t ¢ C ¢ Zanvim

3-({2-13-(2-finoro-efho phenyl]-lnldazo[l 2- a]pyrlnldln 7-y1l}-am de)
Di nethyIéé#ﬁ@w%%é?%%%¥8ﬁﬁé€i(5 76 ng, 70.7 iunol) was conbined with Et0Ac
(0.700 mM) to 15 give a colorless solution.

5-(2-(3-(2-Fl uoroet hoxy) phenyl )i m dazo[ 1, 2-a] pyri m di n-7-

yl car banoy 1- net hyl - 1H pyrazol e- 4-carboxylic acid (30.0 ng, 70.7 Itnol)

dearha ovl}-1-methyl-

and DI PEA "8 ng, 74.1 iul, 424 lunp were added. The light yell ow
suspensi S oohed down to 0 C, and npropyl phosphoni ¢ aci d anhydri de,
cyclic triv N 17 ) was added dropwi se. After stirring at 0 C
for 30 minl t e r ure was stirred and allowed to warmup to RT

WO 2011/ 117264PCT/ P2011/05 885 -128- overnight. After dilution with H20
t he product was extracted wi Th et PAc. Drying (MySO4) and evaporation of the
sol vent vyielded the crude product Purification by preparative TLC (silica
gel, 1.0 mm CH2C12/NEOFVNH4CH 140: 10: 1) yi el ded the title conmpound (7.5

o azit] e ios b EaSireldt oo s

4-(Azét | iR antes bffwr@%ozy T rmé Byrd DL LRr L

{2-[3-(2-fluoro- ethox 8 g J -imdazo[ 1, 2- a] pﬁrlﬂld -7-yll-am de 10
pyrazole-4- carboxylate (10 mg, 221 umol) was comblned with Ethanol (0.570 and THF
(0.570) to give a yellow solution. The reaction was stirred at RT for 6 h. H,O was added to the
suspension and then HCI 1N was added until the mixture was acidic (pH=3). The suspension was

stirred for 30 min and then the reaction mixture was filtered. The residual solvent was removed

10 under vacuum. The title compound was obtained as a light yellow solid (73mg, 78%).
MS (m/z) = 425.2 [M+H+].

Step 3. 2-Methyl-2H-pyrazole-3,4-dicarboxyvlic acid 4-dimethyvlamide 3-({2-/3-(2-fluorc-ethoxy)-

phenyvl]-imidazo[1,2-a]pyrimidin-7-vi}-amide)

Dimethylamine hydrochloride (5.76 mg, 70.7 umol) was combined with EtOAc¢ (0.700 ml) to

15 give a colorless solution. 5-(2-(3-(2-Fluoroethoxy)phenyl)imidazo[1,2-a]pyrimidin-7-
ylearbamoyl)-1-methyl-1H-pyrazole-4-carboxylic acid (30.0 mg, 70.7 umol) and DIPEA (54.8
mg, 74.1 ul, 424 uml) were added. The light yellow suspension was cooled down to 0 °C, and n-
propylphosphonic acid anhydride, cyclic trimer (112 mg, 177 umol) was added dropwise. After

stirring at 0 °C for 30 min, the reaction mixture was stirred and allowed to warm-up to RT



The title conpound was prepared in anal ogy to exanple 102 from
2-[3-(2-Fluoro-ethoxy)- phenyl]-imdazo[1l, 2-c]pyrimdin-7-ylamne. Yellow
solid. NMSvOmbmy11:26464. 3 [ MFH+] . WD 2011/ 117264PCT/ EP20 PENPABR8H543829-

2- Met hy1l- 2H pyr azol e- 3, 4-di carboxylic acid
4-1(2-fluoro-ethyl)-nmethyl-amde] 3-1[243- fluo ro-p henyl)-imdazo [1, 2-a]
pyrimdin-7-yl] -amde} F/-_/ N Thegtitle conpound was prepared in

anal ogy to exanple 82 from 2-(3-fl uorophenyl)imdazo[1,2- 5

) B2 I SYBife Mhasacbich T Gt Rl w Bl unsied with ELOAG Drying (MgSOpand 1 g
(E;I(-g.(r)rplrrg’ ivglggrf.'c?‘nng tPle SY)?\lfelnp y\q/el%g(l ghg CI(U%Z: prO UCt.l lyﬁ{?ﬁcatli\é% ‘tgyngrezp)ara?ivél'{}EC%si[iMi- gl,_el-l,F] )
3-(7-(4- tidine-1- - 1- et hyl, - | e-5- b i do)jmd 1
PARPR RS £ Moo ool vl AR PR DN SRR g A et S etk A i e
anal ogy to%ilexarrpl e 82, step 3, from4-(azetidine-1-

car bony1Y%'¢- met hy1- 1H pyr azol e- 5- carboxylic acid (156 ng, 746 ianmpol) and
acetic acid 3-(7-

5 MS (m/z) =452.2 [M+H+].

Example 103

4-(Azetidine-1-carbonyl)-2-methyl-2 H-pyrazole-3-carboxylic acid {2-[3-(2-fluoro-ethoxy)-

phenyl]-imidazo[1,2-a]pyrimidin-7-yl}-amide

0
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The title compound was prepared in analogy to example 102 from 2-[3-(2-Fluoro-ethoxy)-

phenyl]-imidazo[1,2-a]pyrimidin-7-ylamine. Yellow solid.

MS (m/z) = 464.3 [M+H+].

15 Example 104



-130- am no-i m dazo[ 1, 2-a] pyri m di n-2-yl)-phenyl ester (200 ng, 746 unol).
Yield: 158 ng (42% . Yellow foam MS (mz) = 459.2 [M+rH+]. 5 Exanple 106
2- Met hyl -wBR2pywwazwhe- 3, 4- di car boxylic acid PCT/EP2011/054385
4-112-(2-fl uoro-ethoxy)-ethyl]-nethyl -am del

34(2-phenyl -i m dazo[ 1, 2-a] pyrimdin-7-yl)-amde] O-r-F f---/ N The title
conpound was prepared in analogy to ez(;@gpl e 82 from 2-phenylimdazo[1,2- 10
alpyrimdin-7-amne (77, 366iunol) an

4-42-(2-4%1 -1 .

met hyl - 1%%%?@%#@?@%%%%&%%@ %ﬂ{ ?Wﬂ%&r Oég'@]l)ﬁ% Y‘.‘a“ﬂ}“geh?'{?éﬁ:‘r ow f oam
(15 ng, 8.19. n =,466. 2 . EX l e 107 15

"Nty Hudronelh o T 3 Ry St

3-{12- (3-fluoro-phenyb-imdazo[1,2- a] pyrimdin-7-yl]-am del

4-[(2- met hoxy- etlhyl )-methyl -am de] WO 2011/ 117264PCT/ EP2011/ 054385 - 131-
0- —

N
o)
!

\N\ H /N\|¢N
0 LN\/)_Q
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The title compound was prepared in analogy to example 82 from 2-(3-fluorophenyl)imidazol[1,2-

N

5 a]pyrimidin-7-amine (99 mg, 436 umol) and 4-((2-fluorocthyl)(methyl)carbamoyl)-1-methyl-

1H-pyrazole-5-carboxylic acid (100 mg, 436 pmol) Yellow solid (37 mg, 17%).

MS (m/z) = 440.2 [M+H+].

Example 105

10 3-(7-(4-(azetidine-1-carbonyl)-1-methyl-1H-pyrazole-5-carboxamido)imidazo[1,2-

a|pyrimidin-2-yl)phenyl acetate

&

N
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The title compound was prepared in analogy to example 82, step 3, from 4-(azetidine-1-

carbonyl)-1-methyl-1H-pyrazole-5-carboxylic acid (156 mg, 746 umol) and acetic acid 3-(7-



The title conmpound was prepared in anal ogy to exanple 82 from

2- (3-fluorophenyl)imdazo[1,2- c]pyrimdin-7-amne (100 ng, 438 ianpl) and
4-[ ( 2- metwipl2eatinylel - met hyl - car banoyl | - 2- met hyl 2H pyr azolpeT3Pea@niosssgs i ¢ aci d
(127 mg, 526 unol). Yellow solid (17 ng, 8% . 5 M5 (mz) = 452.2 [ MrH+].
Exanpl e 108 2- Met hyl - 2H pyr azol e- 3, 4-di carboxylic acid
4-[(2-fluoro-ethyl)-methyl-am de] 3- 1[Zp( 3-

f | uor onet hoxy- phenyl )-| m dazo[ 1, 2-a] pyrim di n-7-yTham del 0-\ 10 The title

f ?UE?SQ?%*??@B‘G‘Z@ PR AR R e AP AL 3 me 58 g (o

ng, 387 Qn@w’ Oglql 2- (3 (fI uor onet hoxy) phenyl )i mdazo[ 1, 2-c] pyrimdin-7-am ne
(100 lranmol). Yellowsolid (4.7 ng, 2%. WO
2011/ 117264PCT/ EP2011/ 054385 -132- M5 (mz) = 470.1 [ MtH-F]. Exanpl e 109

2- Met hyl ra di car boxylic acid

4-112- (2‘“%%@%3 ‘éi% @ﬁlét hyb- et hyl - ani del 5
3-(12-[3-(2-fluoro-ethoxy)-phenyl]-imdazo[1l, 2-a] pyrimdin-7-yll-am de)
0-/---F N

5 Example 106

2-Methyl-2H-pyrazole-3.4-dicarboxylic acid 4-{[2-(2-fluoro-ethoxy)-ethyl]-methyl-amide}

3-[(2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-amide|

Lf@

The title compound was prepared in analogy to example 82 from 2-phenylimidazo[1,2-
10 a]pyrimidin-7-amine (77, 366 pmol) and 4-((2-(2-fluoroethoxy)ethyl)(methyl)carbamoyl)-1-

methyl-1H-pyrazole-5-carboxylic acid (100 mg, 366 umol). Light yellow foam (15 mg, 8.1%).

MS (m/z) = 466.2 [M+H+].

Example 107

15 2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 3-{[2-(3-fluoro-phenyl)-imidazo[1,2-

alpyrimidin-7-yl]-amide} 4-[(2-methoxy-ethyl)-methyl-amide]



The titl

e conmpound was prepared in analogy to exanple 82 from 24342-

fl uor oet hoxy) phenyl )i m dazo[ 1, 2-a] pyri m di n-7-am ne (100, 366iLinol) and

44(242-
fl uor oet

acid (100 ng, 366 10 unol). Light yellow foam (18 ng, 9% . M (m z)

[ MrH-d.

WO 2011/117264 PCT/EP2011/054385
hoxy) et hyl ) (et hyl ) car banoyl) - 1- net hyl - 1H pyr azol e- 5- car boxyl i

Exanpl e 110 2- Met hyl - 2H- pyysgzol e- 3, 4-di car boxylic acid

4-112-(2-fl uoro-ethoxy)-ethyl]- nethyl anldel 15
3-112- ( 3- net hoxyyphenyl) -i m dazo[ 1, 2-a] pyri m din-7-yl|-am del -133-

c

= 528.2

(0]

c

acid

0..... [-F /-~ _.] -N 0- The title conpound was prepared in anal ogy t
exanpl e 827 ™ om 2-(3- net hoxyphenyl )i m dazo[ 1, 2-a] pyri ni di n-7-ani ne (88,
366 Itnol) 44(242-

f I uor oet hbx )euhylé(nethyl)carbannyl) 1- net hyl - 1H pyrazol e- 5- car boxyl i
aci d (100" g0 i ght yellow foam (36 ng, 19%. Ms (mz) =
496. 2 [ MrH F] 5 \fg;gi<:;z; 2- Met hyl - 2H pyr azol e- 3, 4-di car boxylic
4-1 (2-fl uoro- ethyl -nmet hyl=am de] 3-1[2-(3- 10

met hoxy- phenyl)-ln1dazo[1,2-5]pyrinidin-?-yli-anidel F -N

10

The title compound was prepared in analogy to example 82 from 2-(3-fluorophenyl)imidazo[1,2-
alpyrimidin-7-amine (100 mg, 438 umol) and 4-[(2-methyl-cthyl)-methyl-carbamoyl]-2-methyl-

2H-pyrazole-3-carboxylic acid (127 mg, 526 umol). Yellow solid (17 mg, 8%).

MS (m/z) = 452.2 [M+H+].

Example 108

2-Methyl-2H-pyrazole-3.4-dicarboxylic acid 4-[(2-fluoro-ethyl)-methyl-amide] 3-{[2-(3-

fluoromethoxy-phenyl)-imidazo[1,2-a|pyrimidin-7-yl]-amide}

The title compound was prepared in analogy to example 82 from 4-((2-
fluoroethyl)(methyl)carbamoyl)-1-methyl-1H-pyrazole-5-carboxylic acid (89 mg, 387 pmol and
2-(3-(fluoromethoxy)phenyl)imidazo[ 1,2-a]pyrimidin-7-amine (100 mg, 387 umol). Yellow

solid (4.7 mg, 2%).



O N1:1 N N- --rs-- 1o 0- The title conpound was prepared in

anal ogy to exanple 82 from 2-( 3-

met hoxyphwoybitvmimazo[ 1, 2- a] pyri m di n-7-am ne (105, 436PpmmPRotanss3ds ((2-

WO 2011/ 117264PCT/ EP2011/ 054385 -134-
fl uoroet hyl) (et hyl ) car banoyl) - 1- net hyl - 1H pyr azol e- 5- car boxylic acid (100
nmy, 436 iunmol). Color solid (17 my, 9%z . M5 (M z) = 452.2 [MrH+]. 5 Exanple
112

1- net hyl 1;@2(- xazfl t hyl ) - N5- (2- phenyl i m dazo[ 1, 2-a]pyrim din-7-y1)-1
e ,n](—égdi caflbliﬂyﬁﬁe

H pyrazo xam-de The title conpound was obtained in anal ogy
to exanple 29, using C oxazol-4-yl-nethylamne in 10 the |last step. M
(me) = 443.3 [M1-1]. Exanple 113

N4- ((1H pyrazol -5-yl ) net hyl ) - 1- met hyl - N5- ( 2- phenyl i m dazo[ 1, 2-a] pyrim di n-7
-y1)-1H15 pyrazol e-4, 5-di car boxam de WO 2011/ 117264PCT/ EP2011/ 054385

Example 109

2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-{[2-(2-fluoro-ethoxy)-ethyl]-methyl-amide}

5 3-({2-[3-(2-fluoro-ethoxy)-phenyl]-imidazo[1,2-a] pyrimidin-7-yl}-amide)

"/

. \ H N N
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The title compound was prepared in analogy to example 82 from 2-(3-(2-
fluoroethoxy)phenyl)imidazo[1,2-a]pyrimidin-7-amine (100, 366 umol) and 4-((2-(2-
fluoroethoxy)ethyl)(methyl)carbamoyl)-1-methyl- 1 H-pyrazole-5-carboxylic acid (100 mg, 366

10 umol). Light yellow foam (18 mg, 9%).

MS (m/z) = 528.2 [M+H+].

Example 110

2-Methyl-2H-pyrazole-3.4-dicarboxylic acid 4-{[2-(2-fluoro-ethoxy)-ethyl]-methyl-amide}

15 3-{[2-(3-methoxy-phenyl)-imidazo[1,2-a|pyrimidin-7-yl]-amide}



-135- The title conpound was obtained in anal ogy to exanple 29, using

C (2H pyrazol -3-y1)- nmethylamne in the |ast step. M5 (me) = 442.3 [ MtH].
5 Exanpl ew0D2411/117264 PCT/EP2011/054385

4- (2, 5-di hydro-1H pyrrol e-1-carbonyl) - 1- met hyl - N- (2- phenyl i m dazoll, 2- a] pyr
imdin-7- yl)-1H pyrazol e-5-carboxam de CN 10 The title conpound was
obtained in anal ogy to exanple 29, using 2, 5-dihydro-1H-pyrrole in the |ast
step. M5 (me) = 414.3 [MH . Exanple 115 -136- 4-(3-flu oro azetidin
e-l-carb o nyl)-1- tlhyl -N-(2-p h enylimdazo [1, 2-a]

pyri m di n- 7-;;1\)/{1 yrazol e- 5- ear boxam de

N
O

7 H
N\N\ N /N\|4N
0 KNV
O_

The title compound was prepared in analogy to example 82 from 2-(3-
methoxyphenyl)imidazo[1,2-a]pyrimidin-7-amine (88, 366 umol) and 4-((2-(2-
fluoroethoxy)ethyl)(methyl)carbamoyl)-1-methyl- 1 H-pyrazole-5-carboxylic acid (100 mg, 366

5 umol). Light yellow foam (36 mg, 19%).

MS (m/z) = 496.2 [M+H+].

Example 111

2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-[(2-fluoro-ethyl)-methyl-amide] 3-{[2-(3-

10 methoxy-phenyl)-imidazo[1,2-4]pyrimidin-7-yl|-amide}

/\/
N
0

A\ H
N
‘N N /N\fN
| O x~_N Y
O_

The title compound was prepared in analogy to example 82 from 2-(3-

methoxyphenyl)imidazo[1,2-a]pyrimidin-7-amine (105, 436 umol) and 4-((2-



H\Ny, , N.::... WA\L...,,N/ The title conpound was obtained in

anal ogy to exanple 29, using 3-fluoro-azetidine in the |ast 5step. M5 (me)
= 420. 2 [WeHp11/Ex®mapl e 116 PCT/EP2011/054385

1- net hyl- 4- (2- net hyl pyrrolidi ne-1-carbonyl)-N(2-phenylimdazoll, 2-al pyrim
din-7-yl1l)- 10 1H pyrazol e-5-earboxam de 9 The title conmpound was obtai ned
in anal ogy to exanple 29, using 2-nethyl-pyrrolidine in the |ast step. M
(me) = 430.3 [MtH. 15 Exanple 117 WD 2011/117264PCT/ EP2011/ 054385

-137- .
Forec P e GRS L 5L P R IR GOy AN 7- ) -

4- (azeti

1- met hyl = 1Hpyr, e- Sscar boxam de The title conpound was obtained in
anal ogy 8105%611%%%%@?& ng 2-(3-brono-phenyl) -

MS (m/z) = 452.2 [M+H+].

5 Example 112

1-methyl-N4-(oxazol-4-ylmethyl)-N5-(2-phenylimidazo[1,2-a] pyrimidin-7-yl)-1H-pyrazole-

4,5-dicarboxamide

The title compound was obtained in analogy to example 29, using C-oxazol-4-yl-methylamine in

10 the last step.

MS (m/e) = 443.3 [M+H].

Example 113

N4-((1H-pyrazol-5-yl)methyl)-1-methyl-N5-(2-phenylimidazo[1,2-a] pyrimidin-7-yl)-1H-

15 pyrazole-4,5-dicarboxamide



5 imdazo[1,2-a]pyrimdin-7-ylamne in step 4.

2- (3-Brono- phenyl ) -imdazo[ 1, 2-a] pyrimdin-7- ylam ne was prepared in
anal ogy twoemanmppbm4l, step 1, from 2-brono-1-(3-chl oro- phEmp)H/oei3BENONeE.
M5 (nme) = 480.2 [MH]. 10 Exanple 118

1- met hyl - N5- ( 2- phenyl i m dazo[ 1, 2-a] pyri m di n-7-y1) - N4- (pyridi n-2-yl nmet hyl) -
1H pyrazol e4, 5- di car boxam de The_f3ist | e conpound was obtained in

anal ogy to exanple 29, using Cpyridin-2-yl-methylamne 15 in the |ast
step. M5 (nmie) = 453.2 [MrH . WO 2011/ 117264PCT/ EP2011/ 054385 -13 8-
Exanpl e 1%}04-(cyanorret hyl ) - N4, 1- di met hyl - N5- ( 2- phenyl i ni dazo1l1, 2- al
pyrimdinf7-yl)-1H pyrazol e4, 5- di car boxam de 5 The title conpound was
obt ai ned"Nwanal ogy to exanple 29, using nethyl am no-acetonitrile in the

| ast st ep. \ /@#N: 415.3 [ MtH]. 10 Exanple 120
NN K,N J

The title compound was obtained in analogy to example 29, using C-(2H-pyrazol-3-yl)-

methylamine in the last step.

MS (m/e) = 442.3 [M+H].

Example 114

4-(2,5-dihydro-1H-pyrrole-1-carbonyl)-1-methyl-N-(2-phenylimidazo[1,2-a] pyrimidin-7-

yl)-1H-pyrazole-5-carboxamide

10 The title compound was obtained in analogy to example 29, using 2,5-dihydro-1H-pyrrole in the

last step.

MS (m/e) =414.3 [M-H'].

Example 115



1-al l y1-4-(azetidine-1-carbonyl)-N(2-phenylimdazo[1l, 2-a]pyrimdin-7-yl)-1
H pyrazol e-5- carboxam de The title conmpound was obtained i n anal ogy
to exanplwo@dtimnaerwu2- al | y1- 2H pyrazol e- 3, 4- 15 di car boxpCr@®praaiigds4s8&t hyl
ester (step 1) and azetidine (step 2). 2-Alyl-2H pyrazole-3,4- -139-

di carboxylic acid 4-ethyl ester was prepared in anal ogy to exanple 62,
using allyl bromde in step 2. M5 (nmeghe= 428.3 [MtH]. 5 Exanple 121

1- net hyl - Nd- ((5- et hyl - 1H pyr azol - 3-yl ) nmet hyl ) - N5- ( 2- phenyl i m dazo[ 1, 2- a] py

rimdin- was
obt ai nedzl(%'ﬁé)r)\%)%ogy '%egf gi‘%"ﬁ’(‘z %&ﬁ{'}?? ;@g&gﬁ? mldzt”ﬁﬂl?? y%l?gz 37[15"@%‘?‘0
yl)-nethg 2 %a}n the Iast step. M5 (nife) 456. 4 [ MtFI ' | Exanpl e 122

1- net hyl Wﬁ'?oxazo ?nethyl) N5- ( 2- phenyllnldazo[l 2-alpyrimdin-7-yl1)-1
H pyrazol el5 4, 5- dlcarboxanlde WO 2011/ 117264PCT/ EP2011/ 054385 -140- The
title conpound was obtained in analogy to exanple 29, using
C-oxazol-2{}¢-nm6hylanine in the | ast step.

&%Lf@

The title compound was obtained in analogy to example 29, using 3-fluoro-azetidine in the last

5  step.

MS (m/e) = 420.2 [M+H].

Example 116

1-methyl-4-(2-methylpyrrolidine-1-carbonyl)-N-(2-phenylimidazo[1,2-a] pyrimidin-7-yl)-

10 1H-pyrazole-S-carboxamide

N O
M T~

N-N
The title compound was obtained in analogy to example 29, using 2-methyl-pyrrolidine in the
last step.
MS (m/e) = 430.3 [M+H"].
15

Example 117



(me) = 443.3 [ MtH 5 Exanpl e 123
-(2-fluoroethyl)-1-nethyl-N5-(2-phenylimdazo[1, 2-a] pyrimdin-7-yl)-1H py
razol e- 4,%Wo 2dicarisexam de 10 The title conpound was obtairmpdoiinssssal ogy to
exanple 29, using 2-fluoro-ethylamne in the |ast step. M5 (nfe) = 408.3

[ MtH] . Exanpl e 124 15

1- et hyl - N4- ((5- et hyl t hi azol - 2-yl ) metayl ) - N5- (2- phenyl i m dazoll, 2-a] pyrim
din-7-y1)- 1H pyrazol e-4, 5-di carboxam de -14 1- The title conpound was

obt ai ned, i I I i - (e - 1.1 - 2- _
et 1 ant e AR AR b BIIIR S plotpodiEh Minjobsl Eh I alfB 27 01 Sl 1

N4- (cyangnet hylo) - 1-met byl - N5- (2- phenyl i mi dazo[ 1, 2-a] pyrim din-7-yl1)-1Hpyra
zoIe-4,5EW3?@§P(3§éﬁ? §¥310 The title conpound was obtained in analogy to

exanpl e 29, using am no-acetonitrile in the last step. M5 (me) = 401.3

[M"‘H] . CN 0 OH r

The title compound was obtained in analogy to example 29, using 2-(3-bromo-phenyl)-

V5
N4

5 imidazo[1,2-a]pyrimidin-7-ylamine in step 4. 2-(3-Bromo-phenyl)-imidazo[1,2-a]pyrimidin-7-
ylamine was prepared in analogy to example 1, step 1, from 2-bromo-1-(3-chloro-phenyl)-

ethanone.

MS (m/e) = 480.2 [M+H].

10 Example 118

1-methyl-N5-(2-phenylimidazo[1,2-a]pyrimidin-7-yl)-N4-(pyridin-2-ylmethyl)-1H-pyrazole-

4,5-dicarboxamide

7 N H

IN~¢° o
?i%n N
4 2NN
N-NQ K,N /

The title compound was obtained in analogy to example 29, using C-pyridin-2-yl-methylamine

15 in the last step.

MS (m/e) = 453.2 [M+H].



Exampl e 126 15

1- met hyl - N5- ( 2- phenyl i m dazo[ 1, 2-a] pyrim di n-7-y1)-N4-(3, 3, 3-trifluoropropy
1)-111- pyoarulwizs5- di carboxam de WO 2011/ 117264PCT/ EPROEPLQSASBSS - 142-
The title conpound was obtained in anal ogy to exanple 29, using
3,3,3-trifluoro-propylamne in the last step. M5 (me) = 458.2 [MH]. 5
Exanpl e 127 -138-

1- net hyl - Nd- ((3- et hyl i soxazol - 5-yl ) met hyl ) - N5- (2- phenyl i m dazo[ 1, 2- a] pyri m
idin-7-yl)- 1H pyrazol e-4,5-di carboxam de 10 The title conpound was
obt ai ned in anal ogy to exanple 29, using C (3-nethyl-isoxazol-5-y1)-
methylamne in the last step. M5S (me) = 457.3 [MrH]. Exanple 128 15
4-(azetigine- -igrbonyl)-N—(Z-(bipheny1-3-yl)inidazo[1,2-a]pyrinidin-?-yl)-
1-nethy|-§?%9%é | e-5-carboxam de WO 2011/ 117264PCT/ EP2011/ 054385 - 143-

N4-(cyanomethyl)-N4,1-dimethyl-N5-(2-phenylimidazo[1,2-a]pyrimidin-7-yl)-1H-pyrazole-

4,5-dicarboxamide

|

H
& NozN~ 2N
|\

NS
N-N_

The title compound was obtained in analogy to example 29, using methylamino-acetonitrile in

the last step.

MS (m/e) = 415.3 [M+H].

10  Example 120

1-allyl-4-(azetidine-1-carbonyl)-N-(2-phenylimidazo[1,2-a]pyrimidin-7-yl)-1H-pyrazole-5-

carboxamide

&

N
O
!
N~\ 0
N

30

The title compound was obtained in analogy to example 64 from 2-allyl-2H-pyrazole-3,4-

15  dicarboxylic acid 4-ethyl ester (step 1) and azetidine (step 2). 2-Allyl-2H-pyrazole-3,4-



Under an atnosphere of argon, in a 25 nlL round-bottomed fl ask,

4- (azeti di ne-1-carbonyl)-N-(2-

( 3- br onrophenypinrmazo[ 1, 2- a] pyri m di n-7-y1) - 1- met hyl - 1Hppy 2@l ps488Ear boxam
ide (85ny, 177 ianol, Eq: 1.00, exanple 117), phenyl boronic acid (43.2 ng,
354 iumol, EQ: 2), 1,1'- 5

bi s(di phenyl phosphi no) f errocene- pal | adjsgn( 1 1) di chl ori de di chl or onet hane
conplex (14.5 ng, 17.7 ttnol, Eg: 0.1) and potassium carbonate (73.4 ny,

531 i unvol. ETC) 'Y -1y j | ~ - : 0 give a
br own so{hﬁ%riﬁ%(r{hg)fﬁe reglgﬁ t8 %I%ln\ga% ééﬁg{e?rl%bf(gé rt g}%@?e %f‘é‘@%&é ar‘ﬁg bﬁgﬁ% *1/5 showed
conpletesgo version. The reaction m xture was poured into 20 nL water and
extract edRfth Et 0AC (2 x 25 nmL).The organic layers were dried over Na2SO4
and 10 concentrated in vacuo. After the addition of 2mlL Mt hanol the
desired o) t crystallised. The suspensnion was filtered off and washed
W th 0.5&%”%8 Hf&$ﬁ%ﬁﬁ# ildual sol vent was renoved under vacuum The title
conmpound was obtained as a |ight brown solid (42ng, 49.7 % . 4-
(Azetidine-I-carbonyl)-N(2-(3 -bronmophenyl)im dazo

[1,2-a] pyri mdin-7-y1)-1-nmethyl-1Hpyrazol e- 5- car boxam de was prepared in
anal ogy to exanple 29, using 2-(3-brono-phenyl)- 15
imdazo[1,2-a]pyrimdin-7-ylamine in the first step.

2- ( 3- Br okmampledyll) - i mi dazo[ 1, 2- a] pyrim din-7-ylam ne can be prepared in
anal ogy to exanple 1, step 1, from 2-brono-1-(3- brono-phenyl)-ethanone. M5
(me) = 478.2 [MtH WD 2011/ 117264PCT/ EP2011/ 054385 -144- N4-(2,2-diflu o

r oet hyl ) 1-metietHINA-((Bn et Ry e pytaizoli- 3 gbne e th 1) 2N {2 - phyeniy inttl ane [T 2y py diidiy7az 0

| e4, 5- di car boxam de The title conpound was obtained in analogy to
exanpl e 29 1Hupyragpl@4Z-dledrbocamidet hyl ami ne in the 5last step. M5 (me) =
426.1 [ MtH] . Exanpl e 130

1- net hyl - N5- ( 2- phenyl i m dazo[ 1, 2-a] pyrim din-7-y1)-N4- (2,2, 2-trifluoroethyl
) - 1H10 pyrazql e~4.5-di carboxanm de The title conpound was obtained in

anal ogy tﬁgéféﬁaKESZQ, using 2,2,2-trifluoro-ethylamne in the |ast step.

0O H
N H
‘N N /NYN
) \l;/N /
The title compound was obtained in analogy to example 29, using C-(5-methyl-1H-pyrazol-3-

10 yl)-methyl amine in the last step.

MS (m/e) = 456.4 [M+H].

Example 122

1-methyl-N4-(oxazol-2-ylmethyl)-NS-(2-phenylimidazo[1,2-a]pyrimidin-7-yl)-1H-pyrazole-

15  4,5-dicarboxamide



MS (me) = 444.2 [M+H. 15 Exanple 131 WO 2011/ 117264PCT/ EP2011/ 054385

- 145-

N4- (i soxawol2eb/mbeet hyl ) - 1- met hyl - N5- ( 2- phenyl i mi dazo[ 1p2Taippyiniosdsds n- 7-y1)
- 1Hpyr azol e- 4, 5- di car boxam de The title conpound was obtained in
anal ogy to exanple 29, using Cisoxazol -5-yl-nmethylamne 5 in the |ast

step. M5 (me) = 443.4 [M-H . Exanpl e_{432

1- net hyl - N- (2- phenyl i m dazo[ 1, 2-a] pyri m di n-7-y1)-4-(2-o0xa-6-azaspiro[ 3. 31h

ept ane- 6- carbonyl ) - 1H pyrazol e-5-carboxani de The title conpound was
obt ai ned 4 . an @gy to exarrpl e 29, using 2-oxa-6-aza-spiro[3.3]heptane in
the last $tep. Hm e) 444. 3 [MrH . WD 2011/ 117264PCT/ EP2011/ 054385

e

The title compound was obtained in analogy to example 29, using C-oxazol-2-yl-methylamine in

the last step.

MS (m/e) = 443.3 [M+H].

Example 123

N4-(2-fluoroethyl)-1-methyl-NS-(2-phenylimidazo[1,2-a] pyrimidin-7-yl)-1H-pyrazole-4,5-

dicarboxamide

10 The title compound was obtained in analogy to example 29, using 2-fluoro-cthylamine in the last

step.

MS (m/e) = 408.3 [M+H].

Example 124

15  1-methyl-N4-((5-methylthiazol-2-yl)methyl)-N5-(2-phenylimidazo|1,2-a] pyrimidin-7-yl)-

1H-pyrazole-4,5-dicarboxamide



-146- Exanpl e 133

1- met hyl - Nd- phenyl - N5- ( 2- phenyl i m dazo[ 1, 2-a] pyri m di n-7-y1) - 1H pyrazol e- 4,
5- di car bwwaniidar2¢% The title conpound was obtai ned i n aoalErgy1oss3exanpl e
29, using aniline in the last step. M5 (nme) = 438.2 [ MtH. Exanple 134

1- met hyl - N4- ( 3- et hyl oxet an- 3-y1) - N5- (2- phenyl i m dazo[ 1, 2-a[ pyri m di n-7-y1)
-11110 pyrazol e-4, 5-di carboxam de HN _jljhe title conpound was obtained in
anal ogy to exanple 29, using 3-nethyl-oxetan-3-ylamne in the |ast step. M
(me) = 43 @ [MrH]. WD 2011/ 117264PCT/ EP2011/ 054385 - 147- Exanpl e 135
N4, 1- d| sphenylim dazo[ 1, 2-a] pyri m di n-7-y1)-N4- (pyridi n- 2-yl net
hyI) 1Hpyr a oIe- 5 dlcarboxanlde 5 The title conpound was obtained in

anal ogy to exa ;;PW£Z%<f§hyl pyridin-2-yl methylamne in the | ast

step. M5 (me)
The title compound was obtained in analogy to example 29, using C-(5-methyl-thiazol-2-yl)-

methylamine in the last step.

MS (m/e) = 473.2 [M+H].

Example 125

N4-(cyanomethyl)-1-methyl-NS-(2-phenylimidazo[1,2-a| pyrimidin-7-yl)-1H-pyrazole-4,5-

dicarboxamide

N© &
&MH,N N
\

VRN T

10 The title compound was obtained in analogy to example 29, using amino-acetonitrile in the last

step.

MS (m/e) = 401.3 [M+H'].

Example 126

15 1-methyl-N5-(2-phenylimidazo[1,2-a]|pyrimidin-7-yl)-N4-(3,3,3-trifluoropropyl)-1H-

pyrazole-4,5-dicarboxamide



Exanmpl e 136 10

N4- ((5-bronmopyridi n-2-yl ) nmet hyl)-N4, 1-di net hyl - N5- ( 2- phenyl i m dazo[ 1, 2- a] py
rim di n- wWoypdd/treepyr azol e- 4, 5- di car boxam de The titl e PCOAPOUNMSA38S
obt ai ned in anal ogy to exanple 29, using (5-brono-pyridin-2-

yl met hyl ) -met hyl -am ne in the | ast step WD 2011/ 117264PCT/ EP2011/ 054385
-148- Exanple 137 142-

1- net hyl - N- (2- phenyl i m dazo[ 1, 2- a]pyrlnldln 7-y1l)-4-(3-(pyridin-3-yl)nmorpho

l'i ne-4- cathn 1) - 1H pyrazol e-5-carboxam de 5 The title conmpound was
obt ai ned l ogy to exanple 29, using 3-pyridin-3-yl-norpholine in the
| ast ste [ 10 Exanple 138

Nd-tert- Nivneﬁg/ i§54§3>phenyllnldazo[l 2-a] pyrimdin-7-yl)-1H pyrazo
e-4, 5- dlcarboxanld tl e conpound was obtained in anal ogy to exanple
29, using tert-butylamne in the |ast step.

The title compound was obtained in analogy to example 29, using 3,3,3-trifluoro-propylamine in

the last step.

MS (m/e) = 458.2 [M+H].

Example 127

1-methyl-N4-((3-methylisoxazol-5-yl)methyl)-NS-(2-phenylimidazo[1,2-a| pyrimidin-7-yl)-

1H-pyrazole-4,5-dicarboxamide

10 The title compound was obtained in analogy to example 29, using C-(3-methyl-isoxazol-5-yl)-

methylamine in the last step.

MS (m/e) = 457.3 [M+H].

Example 128

15 4-(azetidine-1-carbonyl)-N-(2-(biphenyl-3-yl)imidazo[1,2-a]pyrimidin-7-yl)-1-methyl-1H-

pyrazole-5-carboxamide



WD 2011/ 117264PCT/ EP2011/ 054385 -149- Exanple 139

1- met hyl - N5- ( 2- phenyl i m dazo[ 1, 2-a] pyri m di n-7-y1) - N4- (1- (pyridin-3-yl)ethy
| ) - 1Hpyr awol2et14,1526di car boxam de 5 The title conpound wa3/EPRA1AIOMSES i N

anal ogy to exanple 29, using nmethyl-(1-pyridin-3-yl-ethyl)- amne in the

| ast step. M5 (nfe) = 467.3 [MtH]. 10 Exanpl e 140

N4- ((1, 3-di methyl-4-nitro-1H pyrazol -5yl ) methyl)-1-nmet hyl - N5- (2- phenylimd
azo[ 1, 2- a]pyrimdin-7-yl)-1H pyrazol e-4, 5-di car boxam de WO

2011/ 117264PCT/ EP2011/ 054385, - 150- The title conmpound was obtained in

anal ogy tQ\€ l e 29, usi{
C (2, 5-di metihyH4-ni tro- 2Hp
(me) = 515\N?N[

azol -3-yl)-nethylamne in the |last step. M
pl e 141

Under an atmosphere of argon, in a 25 mL round-bottomed flask, 4-(azetidine-1-carbonyl)-N-(2-
(3-bromophenyl)imidazo[1,2-a]pyrimidin-7-yl)-1-methyl-1H-pyrazole-5-carboxamide (85mg,
177 umol, Eq: 1.00, example 117), phenylboronic acid (43.2 mg, 354 umol, Eq: 2), 1,1'-

5 bis(diphenylphosphino)ferrocene-palladium(Il)dichloride dichloromethane complex (14.5 mg,
17.7 umol, Eq: 0.1) and potassium carbonate (73.4 mg, 531 umol, Eq: 3) were combined with
DMF (2 ml) and water (0.2ml) to give a brown solution. The reaction was stirred for 1h at 100°C.
The HPLC-MS showed complete conversion. The reaction mixture was poured into 20 mL water
and extracted with EtOAc (2 x 25 mL).The organic layers were dried over Na,SO4 and

10 concentrated in vacuo. After the addition of 2ml Methanol the desired product crystallised. The
suspensnion was filtered off and washed with 0.5ml MeOH. The residual solvent was removed
under vacuum. The title compound was obtained as a light brown solid (42mg, 49.7 %). 4-
(Azetidine-1-carbonyl)-N-(2-(3-bromophenyl)imidazo|[1,2-a]pyrimidin-7-yl)-1-methyl-1H-
pyrazole-5-carboxamide was prepared in analogy to example 29, using 2-(3-bromo-phenyl)-

15 imidazo[1,2-a]pyrimidin-7-ylamine in the first step. 2-(3-Bromo-phenyl)-imidazo[1,2-
a]pyrimidin-7-ylamine can be prepared in analogy to example 1, step 1, from 2-bromo-1-(3-

bromo-phenyl)-ethanone.

MS (m/e) = 478.2 [M+H"].

20 Example 129



N5- (oxet an- 3-y1) - Nd- (2- phenyl i m dazo[ 1, 2-a] pyrim din-7-y1)-1H1, 2, 3-tri azo
e-4,5- di carboxam de The title conpound was obtained in analogy to
exanpl e 280 2singedxet an-3-ylam ne in the |ast 10 step. PEEEPRUIRN54383105. 3

[ MFH ]. Exanpl e 142

N4- ((6-cyanopyri di n-3-yl) et hyl)-1-net hyl - N5- ( 2- phenyl i m dazo[ 1, 2-a] pyrimd
in-7-yl)-1H15 pyrazol e-4, 5-di carboxamgg -151- The title conpound was
obtained in anal ogy to exanple 29, using 5-am nonethyl -pyri di ne- 2-

1t nyi St bR T g SRk A PR e

idin-7-y}g&ﬁéﬁh$aggaole-4,5-dicarboxanide 10 The title conpound was
obt ai ned i'n anal ogy fo exanpl e 29, using C (5-nethyl-isoxazol-3-y1l)-
methylamne in the last step. M5 (me) = 457.3 [ M+tH . Exanpl e 144

F H
F)\/N;OHOL
H
N N /N\|4N
LW

S
N N\
The title compound was obtained in analogy to example 29, using 2,2-difluoro-ethylamine in the

5 last step.

MS (m/e) = 426.1 [M+H].

Example 130

1-methyl-N5-(2-phenylimidazo|1,2-a| pyrimidin-7-yl)-N4-(2,2,2-trifluoroethyl)-1H-

10  pyrazole-4,5-dicarboxamide

The title compound was obtained in analogy to example 29, using 2,2,2-trifluoro-cthylamine in

the last step.
MS (m/e) = 444.2 [M+H].
15

Example 131



-152- 1-nethyl -N5-(2-p h enylimdazo [1, 2-a]
pyrimdin-7-yl)-N4-46-(trifluoronethyl)pyridin-3-

y1) net hylwelbkipmrmaol e- 4, 5- di car boxam de The titl e eommEpacid/ oM38s

obt ai ned in anal ogy to exanple 29, using C (6-trifluoronethyl-pyridin5
3-yl)-nethylamne in the |last step. M5 (nfe) = 521.3 [ MH] . Exanple 145

N4- (1- cyanocycl opropyl) - 1- et hyl - N5- (2r4ghenyl i mi dazo[ 1, 2- al pyri m di n-7-y1)-
1H10 pyrazol e-4, 5-di carboxam de The title conpound was obtained i n anal ogy

Lo CXATPAg (BB Dinctr A DRGKALOOT PPARSRARRONL Up§ibab ey} 3L St ep- VB

N4- (1 soxazol -lg_}%_(ggg %Q -l:ld-erret hyl - N5- ( 2- phenyl i m dazo[ 1, 2-al pyri m di n-7-y1)

-111- pyP 267 rearbSXani de 5 The title conpound was obtained in

anal ogy to exanmple 29, using Cisoxazol-3-yl-nmethylamne in the | ast step.

M5 (nfe) TA43.3 [ MMH] . 10 Exanpl e 147

N4-((1H-te;or akloLe 5-yl ) met hyl ) - 1- net hyl - N5- ( 2- phenyl i mi dazo[ 1, 2- a] pyri mi di n-
7-yl) - 1Hp§r)a\z/ol - 4, /- di car boxami de
\

7 NGNSN
NGO
The title compound was obtained in analogy to example 29, using C-isoxazol-5-yl-methylamine

5 in the last step.

MS (m/e) = 443.4 [M+H].

Example 132

1-methyl-N-(2-phenylimidazo[1,2-a]pyrimidin-7-yl)-4-(2-oxa-6-azaspiro[3.3]heptane-6-

10 carbonyl)-1H-pyrazole-5-carboxamide

The title compound was obtained in analogy to example 29, using 2-oxa-6-aza-spiro[3.3]heptane

in the last step.
MS (m/e) = 444.3 [M+H].

15



H,NNHN NOH? NN\?2., N The title conpound was obtained in
anal ogy to exanple 29, using G (1Htetrazol-5-y1)- 15 nmethylamne in the
| ast stepwolBI(1Ir®Y = 444.4 [ MrH] . WO 2011/ 117264PCT/ EPR2OEPLQ5438S5 - 154-

Exanpl e 148
1- met hyl - N5- ( 2- phenyl i m dazo[ 1, 2-a] pyri m di n-7-y1) - N4- (pyridi n-4-yl nmet hyl) -
1H- pyrazol e4, 5-di car boxam de 5 -146-

Example 133

1-methyl-N4-phenyl-N5-(2-phenylimidazo[1,2-a] pyrimidin-7-yl)-1H-pyrazole-4,5-

dicarboxamide

5 The title compound was obtained in analogy to example 29, using aniline in the last step.

MS (m/e) = 438.2 [M+H].

Example 134

1-methyl-N4-(3-methyloxetan-3-yl)-N5-(2-phenylimidazo[1,2-a]pyrimidin-7-yl)-1H-

10  pyrazole-4,5-dicarboxamide

0}
HN?
o)

4 H
N |
N N

AN 2N
5 L)N/\/)_Q
The title compound was obtained in analogy to example 29, using 3-methyl-oxetan-3-ylamine in
the last step.

MS (m/e) = 432.3 [M+H'].

15



The title conpound was obtained in anal ogy to exanple 29, using
Cpyridin-4-yl-nmethylamne in the |ast step. M5 (nfe) = 453.3 [MtH . 10
Exanpl e 1O 2011/117264 PCT/EP2011/054385

N4- (i m dazo[ 1, 2-a] pyri di n-2-yl net hyl ) - 1- net hyl - N5- ( 2- phenyl i mi dazo[ 1, 2- a] py
rimdin-7- yl)-1H pyrazol e-4, 5-di car boxam de WO

2011/ 117264PCT/ EP2011/ 054385 - 155- Exanple 150

N5- ( 2- met hoxyet hyl ) - Nd- ( 2- phenyl i m dazo[ 1, 2-a] pyrim din-7-y1)-1H 1,2, 3-tria
zol e- 4, 5Exzﬂh§ rlggxarri de HNNN 5 Exanple 151

N4- ((4-cyanot hi azol - 2-yl ) met hyl ) - 1- net hyl - N5- ( 2- phenyl i m dazo[ 1, 2-a] pyri m d
i n-7-yl)-1Hpyrazol e- 4, 5- di car boxam de

N4,1-dimethyl-N5-(2-phenylimidazo|[1,2-a]pyrimidin-7-yl)-N4-(pyridin-2-ylmethyl)-1H-

pyrazole-4,5-dicarboxamide

5 The title compound was obtained in analogy to example 29, using methyl-pyridin-2-ylmethyl-

amine in the last step.

MS (m/e) = 467.3 [M+H].

Example 136

10 N4-((5-bromopyridin-2-yl)methyl)-N4,1-dimethyl-N5-(2-phenylimidazo[1,2-a| pyrimidin-7-

yl)-1H-pyrazole-4,5-dicarboxamide
N

al:

N_N\ H ’NYN

5 L,Nf@

The title compound was obtained in analogy to example 29, using (5-bromo-pyridin-2-

ylmethyl)-methyl-amine in the last step.

15 MS (m/e) = 547.1 [M+H'].



Np Sr-j(NHN) 10 The title conmpound was obtained in anal ogy to exanple
29, using 2-am nonet hyl -thiazol e-4- carbonitrile in the last step. M5 (me)
= 484. 3 [WbHp11/Hxmapl e 152 WO 2011/ 117264PCT/ EP2011/ 05£83&P2015654385
N44(5-cycl opropyl- 1H pyrazol - 3-y1) net hyl ) - 1- net hyl - N5- ( 2- phenyl i m dazo[ 1, 2-
al pyrimdin-7-yl)-1H pyrazol e-4, 5-di carboxam de H "' N-- HN The title
conpound was obtained in analogy to exﬁﬂgpl e 29, using

C- (5-cycl opropyl-1H pyrazol 5 3-yl)-nmethylanmine in the last step. M5 (me)
456.4 [ MtH]. Exanpl e 153

Example 137

1-methyl-N-(2-phenylimidazo[1,2-a]pyrimidin-7-yl)-4-(3-(pyridin-3-yl)morpholine-4-

carbonyl)-1H-pyrazole-5-carboxamide

o
L~y
N \ p
al:
N N /NYN
5 \l;,N\/)_Q
The title compound was obtained in analogy to example 29, using 3-pyridin-3-yl-morpholine in

the last step.

MS (m/e) = 509.4 [M+H'].

10 Example 138

N4-tert-butyl-1-methyl-N5-(2-phenylimidazo|1,2-a] pyrimidin-7-yl)-1H-pyrazole-4,5-

dicarboxamide

The title compound was obtained in analogy to example 29, using tert-butylamine in the last step.

15 MS (m/e)=418.3 [M+H'].



N4- (i m dazo[ 2, 1-b] t hi azol - 6-yl et hyl ) - 1- net hyl - N5- ( 2- phenyl i m dazo[ 1, 2- a] py
rimdin-7- 10 yl)-1H pyrazol e-4,5-di carboxamde s, Mi,\....... , N The
titl e compountd/Mes40bt ai ned in anal ogy to exanpl e 29, u®PCmEP2011/054385
C-imdazo[ 2,1-b]thiazol-6-ylnmethyl amne in the last step. M5 (me) = 498.4
[ MtH] . -157- Exanpl e 154

NA( (6-chl oropyridin-3-yl)nethyl)-1-netfyyl - N5- (2-phenyli m dazo[ 1, 2-a] pyrimd
in-7-yl)- 1H pyrazol e-4,5-di carboxamde C N 1 HN 5 The title conpound
was obtained in anal ogy to exanple 29, using C (6-chloro-pyridin-3-yl)-

met hyl am ne in the |ast step.

Example 139

1-methyl-N5-(2-phenylimidazo[1,2-a] pyrimidin-7-yl)-N4-(1-(pyridin-3-yl)ethyl)-1H-

pyrazole-4,5-dicarboxamide

/ N
HN )

0
N//ﬁm N
5 L) L?\I/J_Q

The title compound was obtained in analogy to example 29, using methyl-(1-pyridin-3-yl-ethyl)-

amine in the last step.

MS (m/e) = 467.3 [M+H].

10  Example 140

N4-((1,3-dimethyl-4-nitro-1H-pyrazol-5-yl)methyl)-1-methyl-N5-(2-phenylimidazo[1,2-

a]pyrimidin-7-yl)-1H-pyrazole-4,5-dicarboxamide

N S
N / o
HN



M5s (me) = 487.3 [MtH]. 10 Exanpl e 155

1- met hyl - Nd- ((5- nmet hyl pyri di n-2-yl) et hyl )-N5-(2-phenylimdazo[ 1, 2-a] pyrim
di n-7-yl)wolbkipyrmaol e- 4, 5- di car boxam de WO 2011/ 11726#PUTEPER20348B8954385
-15 8- HN The title conpound was obtained in anal ogy to exanple 29, using
C (5-nethyl-pyridin-2-y1)- nethylamne in the last step. M5 (me) = 467.3

[ MMH . 5 Exanpl e 156

N4- ( 2- phenyl i m dazo[ 1, 2- al pyri m di n- 7- y1) N5- propyl-1H1, 2, 3-tri azol e-4, 5-d

2" Lo b\ B SIS S BE LB S B AT

-159-
1- et hyl Pﬁqﬁzf(l'i:yrlw)é?lﬁtwlﬂﬂ}nﬁﬁ the dpst \Sf?]iil) met hyl ) - N5- ( 2- phenyl i mi dazo[ 1, 2-a] pyri
m din-7- yl)-1H pyrazol e-4, 5-di car boxam de

MS (m/e) = 515.3 [M+H].

5 Example 141

N5-(oxetan-3-yl)-N4-(2-phenylimidazo[1,2-a]pyrimidin-7-yl)-1H-1,2,3-triazole-4,5-

dicarboxamide

82
HN© o
NN
HN 2NN
N=N s N7

The title compound was obtained in analogy to example 29, using oxetan-3-ylamine in the last

10 step.

MS (m/e) = 405.3 [M+H].

Example 142

N4-((6-cyanopyridin-3-yl)methyl)-1-methyl-N5-(2-phenylimidazo[1,2-a|pyrimidin-7-yl)-1H-

15 pyrazole-4,5-dicarboxamide



\ , ,NNH N The title conmpound was obtained in anal ogy to exanple 29,
using G (1-nethyl-1H pyrazol-3- 5 yl)-nmethylamne in the |ast step. M
(me) = 456.2811)1vdp. Exanpl e 158 PCT/EP2011/054385
N4- ((4-chl oro-1-net hyl - 1H pyrazol - 3-yl ) et hyl ) - 1- net hyl - N5- ( 2- phenyl i m dazo
[1,2- 10 a]pyrimdin-7-yl)-1H pyrazol e-4,5-di carboxam de The title
conpound was obtained in analogy to exaggple 29, using
C- (4-chloro-1-net hyl-1Hpyrazol-3-yl)-nmethylam nein the last step. M5 (mle)
= 490.3 [MH . WD 2011/ 117264PCT/ EP2011/ 054385 - 160- Exanpl e 159
N5- cycl opr Qﬂﬂ‘@\g phenyl i m dazo[ 1, 2-a] pyrimdin-7-y1)-1H1, 2, 3-tri azol e-
4,5- dicarbgxgmie ™" The title conpound was obtained in anal ogy to exanple
27, using’d clrjlop,(lop'\}ll amne in the |ast step.

N # Nz
! N7

o)

The title compound was obtained in analogy to example 29, using 5-aminomethyl-pyridine-2-

carbonitrile in the last step.

MS (m/e) = 490.3 [M+H].

Example 143

1-methyl-N4-((5-methylisoxazol-3-yl)methyl)-N5-(2-phenylimidazo[1,2-a| pyrimidin-7-yl)-

1H-pyrazole-4,5-dicarboxamide

10  The title compound was obtained in analogy to example 29, using C-(5-methyl-isoxazol-3-yl)-

methylamine in the last step.

MS (m/e) = 457.3 [M+H].

Example 144



M5 (me) = 391.2 [ MH]. Exanple 160 10

N4- ((3-et hyli soxazol -5-yl) et hyl)-1-net hyl - N5- ( 2- phenyl i m dazo[ 1, 2-a] pyrim
di n-7-yl)woOHpywiazwhe- 4, 5- di car boxami de The title conpoknu/Brasi1054385 ned in
anal ogy to exanple 29, using C (3-ethyl-isoxazol-5-yl1)- nethylamne in the

| ast step. Exanple 161

NA- ((2- met hoxypyri din-3-yl)methyl) - 1- g hyI N5- ( 2- phenyl i m dazo[ 1, 2-a] pyrim
idin-7-yl)- 1H pyrazol e-4,5-di carboxam The title conpound was

o ﬁ'yFS?n %‘e“t?ﬂeﬁ”ﬁ?@?ﬁeﬂefﬁﬁ*ﬁmﬁﬁe%%m l?é%ﬁé iiifeo gtk

N4- b N 1, 2- di n-7-y1)- 1K | e- 4,
5 i oo DVRRE I o sy TR a R e 11/ 0Buses <162 T o

AN N
The title compound was obtained in analogy to example 29, using C-(6-trifluoromethyl-pyridin-

5 3-yl)-methylamine in the last step.

MS (m/e) = 521.3 [M+H].

Example 145

N4-(1-cyanocyclopropyl)-1-methyl-NS-(2-phenylimidazo[1,2-a| pyrimidin-7-yl)-1H-

10  pyrazole-4,5-dicarboxamide

The title compound was obtained in analogy to example 29, using 1-amino-

cyclopropanecarbonitrile in the last step.

MS (m/e) = 427.2 [M+H"].



M5 (me) = 452.2 [ Ml -11. Exanple 163

1-met hyl - Nd- ((2- nmet hyl t hi azol - 4-yl) nmet hyl ) - N5- ( 2- phenyl i m dazo[ 1, 2-a] pyrim
di n- 7-yl)woRotiHimenazol e- 4, 5- di car boxani de The title ceoperediwassdbt ai ned
in anal ogy to exanple 29, using G (2-nmethyl-thiazol-4-yl1l)- methylanmne in
the last step. M5 (me) = 473.2 [MH]. 10 Exanpl e 164

1- met hyl - N5- (2- phenyl i m dazo[ 1, 2- a] pyrjisAi di n-7-y1) - N4- ((1- propyl- 1H pyrazol
-3- yl)methyl)-1H pyrazol e- 4, 5-di car boxam de

2011/ 117264PCT/ EP2011/ 054385 -163- The title conpound was obtained in
anal ogy to exanple 29, using C (1-propyl-1H pyrazol-3-yl1l)- nethylamne in
the last step. Ms (me) = 484.4 [ MWH] . Exanpl e 165

N4- ((2- cycl Oﬁ#’g%l- 5- et hyl oxazol - 4-yl | met hyl ) - 1- net hyl - N5- ( 2- phenyl i m dazo
11, 2- a] éﬁrf' I'h-7-y1) - 1H pyr azol e- 4, 5- di car boxani de

N4-(isoxazol-3-ylmethyl)-1-methyl-N5-(2-phenylimidazo[1,2-a| pyrimidin-7-yI)-1H-

pyrazole-4,5-dicarboxamide

O

U
O.N/ N o
H
Y N /N\FN
N-N LN Vs

The title compound was obtained in analogy to example 29, using C-isoxazol-3-yl-methylamine

in the last step.

MS (m/e) = 443.3 [M+H].

10 Example 147

N4-((1H-tetrazol-5-yl)methyl)-1-methyl-N5-(2-phenylimidazo[1,2-a] pyrimidin-7-yl)-1H-

pyrazole-4,5-dicarboxamide

N. A NP

L3
]
T

The title compound was obtained in analogy to example 29, using C-(1H-tetrazol-5-yl)-

15 methylamine in the last step.

MS (m/e) = 444.4 [M+H'].



10 The title conpound was obtained in anal ogy to exanple 29, using
(2-cycl opropyl-5- nethyl oxazol -4-yl)methanamne in the |ast step. M5 (nife)

= 497. 3 [WBDetij117264164- Exanple 166 PCT/EP2011/054385
NA( (5-cycl opropyl-1, 2, 4- oxadi azol - 3-yl ) met hyl ) - 1- net hyl - N5- ( 2- phenyl i m dazo
[1,2- a]pyrimdin-7-yl)-1H pyrazol e-4,5-di carboxamde H-.. \NeNN.r N

\iN/ 5 The title conpound was obtai nedyin anal ogy to exanple 29, using
C- (5-cycl opropyl [ 1, 2, 4] oxadi azol -3-yl)-nmethylanmine in the | ast step. M
(me) = 484.4 [ M+tH]. Exanpl e 167

Example 148

1-methyl-N5-(2-phenylimidazo[1,2-a]pyrimidin-7-yl)-N4-(pyridin-4-ylmethyl)-1H-pyrazole-

4,5-dicarboxamide
HN/\CN
(0]
N//ﬁn N
YO
) \l;/N /
The title compound was obtained in analogy to example 29, using C-pyridin-4-yl-methylamine

in the last step.

MS (m/e) = 453.3 [M+H].

10 Example 149

N4-(imidazo[1,2-a]pyridin-2-ylmethyl)-1-methyl-N5-(2-phenylimidazo[1,2-a] pyrimidin-7-

yl)-1H-pyrazole-4,5-dicarboxamide



10

NA((3-cycl opropyl-1, 2, 4- oxadi azol -5-yl ) net hyl ) - 1- met hyl - N5- ( 2- phenyl i m dazo
[1, 2- a] pyoi2nmiidiimed-y1l) - 1H pyrazol e- 4, 5-di car boxam de NPOTHPRB11/454385 The
title conpound was obtained in anal ogy to exanple 29, using

C- (3-cyclopropyl [1, 2, 4] oxadi azol -5-yl)-nmethylamne in the | ast step. WO
2011/ 117264PCT/ EP2011/ 054385 - 165- Exgmpl e 168

1- net hyl - Nd- ((5-nmet hy1-1, 2, 4- oxadi azol - 3-yl ) net hyl ) - N5- ( 2- phenyl i m dazo[ 1, 2
- a]pyr'ﬂkﬂhﬂm y1) - 1H pyrazol e- 4, 5- di car boxam de 5 The title conpound
was obt al n anal ogy to exanple 29, using

C (5-net hyl4l, 2, 4] oxadi azol 3-yl)-nmethylamne in the |ast step. M5 (nle) =

458. 4
£ Sl R DR N oo gt Py T B P4 by ) -
-(2- pheﬁ%llnldazoll 2-a] pyrimdin-7-yl)-1H pyrazol e- 5- car boxam de The

title co e opt ai ned in anal ogy to exanple 29, using
2-methyl-2,4,5,6-tetrahydrol5 pyrrol o[ 3, 4-c]pyrazole in the | ast step.

~0

e

Example 151

N4-((4-cyanothiazol-2-yl)methyl)-1-methyl-N5-(2-phenylimidazo[1,2-a]pyrimidin-7-yl)-1H-

pyrazole-4,5-dicarboxamide

y (0]

N

10  The title compound was obtained in analogy to example 29, using 2-aminomethyl-thiazole-4-

carbonitrile in the last step.

MS (m/e) = 484.3 [M+H'].

Example 152



WO 2011/ 117264PCT/ EP2011/ 054385 -166- M5 (me) = 468.3 [MtH . Exanple 170

N4- (benzo[ d] oxazol - 2-yl nmet hyl ) - 1- net hyl - N5- ( 2- phenyl i m dazo[ 1, 2-a] pyri m din

-7-y1) - 1RsOopyriaiacdes- 4, 5- di carboxam de ()L.0 HN O O N- N Phe/mreaihesasmhpound

was obtained in anal ogy to exanple 29, using C benzooxazol -2-yl net hyl am ne

inthe last step. M5 (nmfe) = 493.3 [MH] . 10 Exanple 171

N4- ((3-isopropyl-1, 2, 4-oxadi azol -5-yl )y )rggt hyl ) - 1- met hyl - N5- ( 2- phenyl i m dazo[
2- a]lpyrimdin-7-yl)-1H pyrazol e-4 i car boxam de - 16 7- The title

(éo?gorggp?g@y%%%é@? diclﬂ% %quﬁétﬁgzﬁs gj? Q’E’Hml ETS 1 25t ep. Ms (me)

486.5 L]pyHlmde-yl)-lH- yrazole-4,5-dicarboxamide

HNTN
N

(0]
4 \ H J\|
=N
o LJN/\/)_Q
The title compound was obtained in analogy to example 29, using C-(5-cyclopropyl-1H-pyrazol-

5  3-yl)-methylamine in the last step.

MS (m/e) = 456.4 [M+H].

Example 153

N4-(imidazo[2,1-b]thiazol-6-ylmethyl)-1-methyl-N5-(2-phenylimidazo[1,2-a] pyrimidin-7-

10  yl)-1H-pyrazole-4,5-dicarboxamide

(\_N)\j'\/',:}o
\N;\NHLLJ—@

The title compound was obtained in analogy to example 29, using C-imidazo[2,1-b]thiazol-6-yl-

methyl amine in the last step.

MS (m/e) = 498.4 [M+H].



WO 2011/ 117264PCT/ EP2011/ 054385 -168- Exanple A Filmcoated tablets
containing the follow ng ingredients can be manufactured in a conventi onal
manner . IwQrediamnesPer tabl et Kernel: Conpound of f or nulPaT(HPRdi@/08438%200. 0
ng Mcrocrystalline cellulose23.5 ng43.5 ng Lactose hydrous60.0 ng70.0 ny
Povi done K3012.5 ngl5.0 ng Sodium starch glyco latel2.5 ngl7.0 ng Magnesi um
stearatel.5 ng4.5 ng (Kernel Weight) 12340 ng350.0 ng Film Coat:

Hydr oxypropyl methyl cellul ose3.5 ng7.0 ng Pol yet hyl ene gl ycol 60000. 8
ngl.6 ng Talcl.3 ng2.6 ng Iron oxyde (yellow) 0.8 ngl.6 ng

Example 154
N4-((6-chloropyridin-3-yl)methyl)-1-methyl-N5-(2-phenylimidazo[1,2-a] pyrimidin-7-yl)-

1H-pyrazole-4,5-dicarboxamide

N7

S

HN

ath;

NN\ y /ngN

0 j;vN<}_<:>

The title compound was obtained in analogy to example 29, using C-(6-chloro-pyridin-3-yl)-

methylamine in the last step.

MS (m/e) = 487.3 [M+H].

10 Example 155

1-methyl-N4-((5-methylpyridin-2-yl)methyl)-N5-(2-phenylimidazo[1,2-a]pyrimidin-7-yl)-

1H-pyrazole-4,5-dicarboxamide



Titan di oxide0.8 ngl.6 ng 5The active ingredient is sieved and mxed with
m crocristallinecellul ose andthe m xture is granulated with a solution of
pol yvi nylwonrooliidwsa in water. The granulate is m xed w PoTHEPAIINAESEERN Ch

gl ycol ate and nagesi unst earate and conpressed to yield kernels of 120 or
350 ng respectively. The kernels are |acquered with an aqueous sol ution /
suspensi on of the above nentioned fil msgoat. -169- Exanple B

Capsul es containing the follow ng ingredients can be manufactured in a
conventional manner: |ngredi entsPer capsule Conmpound of fornula (1)25.0 ng
Lact osel50. A _ng Mai ze starch20.0 ng Talc5.0 ng 5 The conponents are sieved
and m xed dvfilled into capsules of size 2. Exanple C Injection solutions
can have thel{follow ng conposition: Conpound of formula (1)3.0 ngy

Pol yet hyl eng”d ycol 400150.0 ng Acetic Acidg.s. ad pH 5.0 Water for
injection spkytionsad 1.0 nL

N H

N N NN

) LY/
O N

The title compound was obtained in analogy to example 29, using C-(5-methyl-pyridin-2-yl)-

methylamine in the last step.

MS (m/e) = 467.3 [M+H].
Example 156
N4-(2-phenylimidazo[1,2-a]pyrimidin-7-yl)-NS-propyl-1H-1,2,3-triazole-4,5-dicarboxamide

0]

HN o)
NN
HN Z ?N
N=N N /

The title compound was obtained in analogy to example 27, using propylamine in the last step.

10 MS (m/e) = 391.2 [M+H].

Example 157



10The active ingredient is dissolved in a mxture of Pol yethylene d ycol
400 and water for injection (part). The pHis adjusted to 5.0 by Acetic
Acid. Thewoabuma7ies adjusted to 1.0 nL by addition of tRreTmP01d0ad3sRNMOUNE
of water. The solution is filtered, filled into vials using an appropriate
overage and sterilized. -170- Exanple D Soft gelatin capsul es
containing the follow ng ingredients cgg be manufactured in a conventional
manner: Capsul e contents Conpound of fornula (1)5.0 ng Yell ow wax8.0 ngy

Soya pean B FAgPERR dsgp B SR AL b RASIAL AR by il ) &
(CjSeI atijn?yzrq#ggyrgslz 82"59ciica8rl§m%8n%dg ng Karion 838.0 ng (dry matter) Titan
i oxi de0O¢ ’

Y
~N H
%Nm
H
S G
NS N2

The title compound was obtained in analogy to example 29, using C-(1-methyl-1H-pyrazol-3-

5 yD-methylamine in the last step.

MS (m/e) = 456.3 [M+H].

Example 158

N4-((4-chloro-1-methyl-1H-pyrazol-3-yl)methyl)-1-methyl-N5-(2-phenylimidazo[1,2-

10  a]pyrimidin-7-yl)-1H-pyrazole-4,5-dicarboxamide

H
%)\/NXOK(U)\
H
Cl \\N N /N\FN
NS N7

The title compound was obtained in analogy to example 29, using C-(4-chloro-1-methyl-1H-

pyrazol-3-yl)-methylaminein the last step.
MS (m/e) = 490.3 [M+H'].

15



Iron oxide yellowl.1 ng 5The active ingredient is dissolved in a warm
nelting of the other ingredientsand the mxture is filled into soft gelatin
capsul es wb 2appnowni ate size. The filled soft gel atin cap3mpres 154383 r eat ed
according to the usual procedures. -171- Exanple E Sachet s
containing the follow ng ingredients can be manufactured in a conventi onal
manner: Conpound of formula (1)50.0 ngghactose, fine powder1015.0 ng

M crocristalline cellulose (AVICEL PH 102)1400.0 ng Sodi um car boxynet hyl

cel I ul Osﬁ}ﬁg@er{% Po Iyvinylpyrro |lidon K 3010.0 ng Magnesi unstearatel0.0 nyg
Fl avoring additivesl.0 ng 5The active ingredient is mxed with | actose,

m crocristalline cellulose and sodi um car boxynet hyl cel |l ul ose and

o xod wi Se-ehbRel N ERBaBanBiee kbR fbr oD RS 7l Tod fato
sachet s. dicg\r(B&Ol;Hell?ZMPCT/ EP2011/ 054385 -172-

amil

0]

HN 0
o
HN =N
N=N L\['\j/ /
5 The title compound was obtained in analogy to example 27, using cyclopropylamine in the last

step.

MS (m/e) = 391.2 [M+H'].

Example 160

10 N4-((3-ethylisoxazol-5-yl)methyl)-1-methyl-N5-(2-phenylimidazo[1,2-a] pyrimidin-7-yl)-1H-

pyrazole-4,5-dicarboxamide

/N!

C o

HN
N B
Mo
e LN/

The title compound was obtained in analogy to example 29, using C-(3-cthyl-isoxazol-5-yl)-

methylamine in the last step.

15 MS (m/e) =471.2 [M+H'].



Cl ains 1A compound of formula (1) H2 RN,...,)\INR 1 R8 (I) 5 wherein Rlis
phenyl or thienyl, wherein said phenyl and said thienyl are optionally
substi t utwao 2bw/17264 to 3 substituents independently selCempred /543835t he
group consi sting of hydroxyl, halogen, 10l ower al kyl, |ower al koxy, |ower
hal oal kyl , | ower hal oal koxy, | ower al koxy |ower alkyl, - OC(0)-I|ower alkyl,
-OCH2C( 0) - I ower al koxy and phenyl; R2ig5- or 6-nenbered nonocyclic

het eroaryl having 1 to 3 heteroatons inéependently selected fromN and O,
wherein said heteroaryl is optionally substituted by 1 to 3 0 R3 11/ - CN
'\ 3

Example 161

N4-((2-methoxypyridin-3-yl)methyl)-1-methyl-N5-(2-phenylimidazo[1,2-a] pyrimidin-7-yl)-

1H-pyrazole-4,5-dicarboxamide

/7
0
/ N
Sas
N | ¥
‘N N /NYN
0 j;VN\}_<:>

The title compound was obtained in analogy to example 29, using C-(2-methoxy-pyridin-3-yl)-

methylamine in the last step.

MS (m/e) = 483.3 [M+H'].

10 Example 162

N4-benzyl-1-methyl-N5-(2-phenylimidazo[1,2-a]pyrimidin-7-yl)-1H-pyrazole-4,5-

dicarboxamide

H
x NN<~__N
\ z =
NGV

The title compound was obtained in analogy to example 29, using benzylamine in the last step.



15substituents i ndependently selected fromthe group consisting ofR ,

hal ogen, hydroxyl, nitro, |ower alkyl, |ower alkenyl, |ower alkoxy, |ower
al koxy- C(Wp-2011/1avmsn hydr oxyal kyl , | ower hal oal kyl , | owerCalspeoay/05438&r

al kyl, I ower al kyl-C(0)-, cycloal kyl, heterocyclyl, aryl, heteroaryl and
am no optionally substituted by heteroaryl, wherein two substituents of R2,
together with said heteroaryl to whichghey are attached, may forma 9-
200r 10 menbered bicyclic ring; R3 and R3'are independently hydrogen, | ower
al kyl , % { X?ﬁ9¢@ﬂ], | ower cyanoal kyl, | ower hal oal kyl, | ower al koxy
| ower aI yl, yl', “cyanocycl oal kyl , heterocyclyl or aryl, wherein
sai d | owner aIkyI is optionally substituted by |ower hal oal koxy, cycloal kyl,
25aryl or heteroaryl, wherein said heteroaryl is optionally substituted by
1 to 3 substituents independently selected fromthe group consisting of

hal ogen, nitro, cyano, |ower alkyl, |ower haloal kyl, |ower al koxy and
cycloalkﬁ and mhereln sai d heterocyclyl is optionally substituted by

| ower §Wn 3WD 2011/ 117264PCT/ EP2011/ 054385 -173- R3 and R3', t oget her
with the nltrogen atomto mhlch they are attached forma heterocyclyl,
2,5- di hydro-1H {rrole -nmeth tetrahydro rrolof 3, 4- c]fyrazole
or 2-oxa wt@ﬂﬂ%‘g (F-omeshd{rizzgl-Any methvé)—@ﬁwﬁwhwlmﬂw JrelpyrimidinghyDonal | y

substituted by 1 to 3 5hal ogen, hydroxyl, oxo, |ower alkyl or heteroaryl;

R8i s Rydtdgwnazolehbdicarkgyamideower al koxy or | ower al koxy |ower alkyl; or a
pharmaceutically acceptable salt thereof. 10 2. A conpound of forrmula (1') H
2

The title compound was obtained in analogy to example 29, using C-(2-methyl-thiazol-4-yl)-

methylamine in the last step.

MS (m/e) = 473.2 [M+H].

10

Example 164

1-methyl-N5-(2-phenylimidazo[1,2-a]pyrimidin-7-yl)-N4-((1-propyl-1H-pyrazol-3-

yD)methyl)-1H-pyrazole-4,5-dicarboxamide



R,..rNINLr.,.._.N ON 15 wherein is phenyl or thienyl, wherein said phenyl
and said thienyl are optionally substituted by 1 to 3 substituents
i ndependewbl2giigalrmat ed from the group consisting of hal egempeiones3sal kyl ,
| ower al koxy, |ower hal oal kyl, | ower hal oal koxy and | ower al koxy | ower
al kyl; R2is 5- or 6-nmenbered nonocyclic heteroaryl having 1 to 3
het er oat ons i ndependently sel ected fromN and 0, wherein said heteroaryl is
optionally substituted by 1 to 3 0 R3 11/ -CN\ 3 substituents
i ndependently sel ected fromthe group consisting of R, hal ogen, hydroxyl,
nitro, |ower kyl, | ower al koxy, |ower al koxy-C(0)-, |ower hydroxyal kyl,
251 ower hal p&8l kyl , | ower al koxy |ower alkyl, I|ower alkyl-C(0)-, cycloal kyl,
heterocyclyf§;aryl, het eroaryl and am no optionally substituted by
het er oaryl , erein two substituents of R2, together with said heteroaryl
to which théy are attached, may forma 9- or 10- nmenbered bicyclic ring;
-174- R3 ﬁS'are i ndependently hydrogen, |ower al kyl optionally

W

substi t ufed\b /M%Lpal |,
0 ji,NJ < 5

The title compound was obtained in analogy to example 29, using C-(1-propyl-1H-pyrazol-3-yl)-

methylamine in the last step.

MS (m/e) = 484.4 [M+H'].

Example 165

N4-((2-cyclopropyl-5-methyloxazol-4-yl)methyl)-1-methyl-N5-(2-phenylimidazo[1,2-

a|pyrimidin-7-yl)-1H-pyrazole-4,5-dicarboxamide

10 The title compound was obtained in analogy to example 29, using (2-cyclopropyl-5-

methyloxazol-4-yl)methanamine in the last step.

MS (m/e) = 497.3 [M+H].



| ower hydroxyal kyl, | ower cyanoal kyl, | ower hal oal kyl, | ower al koxy | ower
al kyl, cycl oal kyl or heterocyclyl, or 5 R3 and R3', together with the

ni t rogen woamira7asai ch they are attached, form a het er oegeippolopsisshal | y
substituted by 1 to 3 hal ogen, hydroxyl or oxo; or a pharmaceutically
acceptabl e salt thereof 103. A conpound or a pharnaceutically acceptable
salt thereof according to claiml, whergin R is selected fromthe group

consisting of: 15 wherein 1S----.. R5 and R4is hydrogen, hydroxyl,
hangen,E#£§EE1g+koxy, | ower hal oal koxy, -0C(0)-Iower alkyl, -
OCH2C( 0) - T ower "al koxy or phenyl; 20 R5is hal ogen. 4. A conpound or a

phar maceutical ly acceptable salt thereof according to any of clains 1 and
3, wh ' i s hyd N I I | Kyl . 25 . 5. A
compound i Casharit i P eR S LE LB ISP el e Sdraltg <o any of
claims 151]p?zri%lQ(gin%—yl?—?i{ll-Fﬂa;oqg-ggl-(ﬁca(r{)ggamide

5 The title compound was obtained in analogy to example 29, using C-(5-cyclopropyl-

[1,2,4]oxadiazol-3-yl)-methylamine in the last step.

MS (m/e) = 484.4 [M+H'].

Example 167

10 N4-((3-cyclopropyl-1,2,4-oxadiazol-5-yl)methyl)-1-methyl-N5-(2-phenylimidazo[1,2-

a]pyrimidin-7-yl)-1H-pyrazole-4,5-dicarboxamide

N~O H
MM;QL
\\N N /N\|4N
NI N7

The title compound was obtained in analogy to example 29, using C-(3-cyclopropyl-

[1,2,4]oxadiazol-5-yl)-methylamine in the last step.

15 MS (m/e) = 484.4 [M+H].



-175- R3i ,R3 N (la) wherein 5 Alis -NH, -N=, -NR6- or -CH=; A2is -N=
or -NR6'-; A3is -N=, -NR6-- or 10 R6is lower alkyl; R6'is |ower alkyl; 15
R6-1s | oweo 2alikmb26ar | ower al kenyl; Rlis phenyl or thiemrgir/EPadiansisss sai d
phenyl and said thienyl are optionally substituted by 1 to 3 substituents
I ndependent|ly selected fromthe group consisting of hydroxyl, hal ogen,

| oner al koxy, |ower hal oal koxy, -0C(0)rdsower al kyl, -OCH2C(O)-I ower al koxy
and

Example 168

1-methyl-N4-((5-methyl-1,2,4-oxadiazol-3-yl)methyl)-N5-(2-phenylimidazo[1,2-

a]pyrimidin-7-yl)-1H-pyrazole-4,5-dicarboxamide
O~N H
A SN0 o
\\ H /N\|/N
s N-N{ K,N\/)_Q

The title compound was obtained in analogy to example 29, using C-(5-methyl-[1,2,4]Joxadiazol-

3-yl)-methylamine in the last step.

MS (m/e) = 458.4 [M+H].

10 Example 169

1-methyl-4-(2-methyl-2,4,5,6-tetrahydropyrrolo[3,4-c|pyrazole-5-carbonyl)-N-(2-

phenylimidazo[1,2-a]pyrimidin-7-yl)-1H-pyrazole-5-carboxamide

N%

N

0
N//ﬁn N
5 \&,jru/\/)_@

The title compound was obtained in analogy to example 29, using 2-methyl-2,4,5,6-tetrahydro-

15  pyrrolo[3,4-c]pyrazole in the last step.



20phenyl; R3 and R3' are independently hydrogen, |ower alkyl, |ower
hydr oxyal kyl, | ower cyanoal kyl, | ower hal oal kyl, |ower al koxy |ower alkyl,
cycl oal kywo 20yianemycl oal kyl , heterocyclyl or 25 aryl, wereraproigasddss oner
al kyl is optionally substituted by |ower hal oal koxy, cycloal kyl, aryl or
het eroaryl, wherein said heteroaryl is optionally substituted by 1 to 3
substituents independently selected frgmthe group consisting of hal ogen,
nitro, cyano, lower alkyl, WD 2011/117264PCT/EP2011/054385 -176- | ower
hal oal ky 21 4 @l nd cycl oal kyl, and wherein said heterocyclyl is
opti onal Vys @ﬁ%?@&f@éﬁ? | ower al kyl, or R3 and R3', together with the
nitrogen atomto which they are attached, forma heterocyclyl, 2,5-
5di hydro- 1H pyrrole, 2-nethyl-2,4,5, 6-tetrahydropyrrol o[ 3, 4-c] pyrazol e or
2- oxa- 6- azaspiro[ 3. 3] heptane, wherein said heterocyclyl is optionally
substituted by 1 to 3 hal ogen, hydroxyl, oxo, |ower alkyl or heteroaryl;
R8i s hydrogen, |ower alkyl, |ower al koxy or |ower al koxy |ower alkyl. 10
6. A conpB¥HaPsddbrding to claim 5, selected fromthe group consisting of:
5- (Azeti di ne-1-carbonyl)-1H[1, 2,3]triazol e-4-carboxylic acid
(2-phenyl -i m dazo[ 1, 2- a!pyrinidin-?- 1) -am de, Lo
1H [ 1, 2, Bf-thenge sl exagols2- )Bbkylreiﬂeylé%ﬁ- -phenglimidazeofd 203) pyimidiny7-yl)-1H-
4-[ (2- phenyl -im dazo[ 1, 2- 15 a]pyrimdin-7-yl)-am de]j,
4- ( Azét | pymecld-4ddadibpmyiamilenet hyl - 2H pyr azol e- 3- car boxylic acid
(2-phenyl -i m dazo[ 1, 2- a] pyrimdin-7-yl)-am de,
2- Met hyl - 4- (nor phol i ne- 4- car bonyl ) - 2H pyrazol e- 3- car boxylic acid
(2-pheny|-ig{f$zo[1,2- a] pyrimdin-7-yl)-am de,

|

The title compound was obtained in analogy to example 29, using C-benzooxazol-2-yl-

methylamine in the last step.

MS (m/e) = 493.3 [M+H].
10

Example 171

N4-((3-isopropyl-1,2,4-oxadiazol-5-yl)methyl)-1-methyl-N5-(2-phenylimidazo[1,2-

a]pyrimidin-7-yl)-1H-pyrazole-4,5-dicarboxamide



20 2- Met hyl - 2H pyr azol e- 3, 4-di carboxylic acid 4-nmethyl am de
3-[(2-phenyl -i m dazo[ 1, 2- a] pyrimdin-7-yl)-am de],
2- Met hyl -weRpywwazwhe- 3, 4- di car boxylic acid 3- PCT/EP2011/054385
[ 2- (3-chl oro-phenyl)-i m dazo[ 1, 2-a] pyri m di n7-y1] - am def 4-nmet hyl am de,
Met hyl - 2H pyr azol e- 3, 4-di carboxylic acid 3-
[ 2-(4-fluoro-phenyl)-imdazo[ 1, 2-a] pyjgzm di n-7- 25 yl1] - am de}
met hyl am de,

{
(i
4-
4-(3 3 DrbL oy gt dngrdaad) oy (ﬁpmgx IRHDL. 38 BisazRg; B carboxy! ic
3
4
(

cid (2-phe rim

Met hyl - |carbox cid 4-[(2-hydroxy-ethyl)-am de]
-[(2-ph ﬁ§%5%1 azofigémﬁ€ m??ﬁ$1 e %*ﬁﬁg-anide], 30
- (3-Hydr oxy-azeti di ne- 1- carbonyl) 2- met hyl - 2H pyr azol e- 3-carboxylic acid

2- pheny rimdin-7-yl)-am de,
4-(1, 1- D&%&%gé Gk#ﬁﬁgﬁggﬁholine-4-carbony1)-2-nethy|-2FprrazoIe-3-carboxyI
ic acid (2- phenyl-imdazo[1l,2-a]pyrimdin-7-yl)-amde, WO
2011/ 117264PCT/ EP2011/ 054385 -177- 2- Met hyl-2H pyrazol e- 3, 4-di carboxylic
acid 4 [ (3-hydroxy- propyl) am de]
3-[(2- phenyllnldazoll -al pyrimdin-7-yl)-am de],
2- Met hyl - 2H pyr azol e- 3, 4-di carboxylic acid 4-[(3-net hoxy-propyl)-an de]
-[ (2- phenyl i m dazo[ 1, 2-a] pyri mdin-7-yl)-amde], 5
- Met hyl - 2H- pyr azol e- 3, 4-di car boxylic acid
-[(2-phenyl -i m dazo[ 1, 2-al pyrim di n-7-y1)-am de
-[ (tetrahydro-furan-3-yl)-am de], 2-Methyl-2H pyrazol e-3, 4-di carboxylic
id 4-[(2-hydroxy-1-nethyl -ethyl)-amde] 3-[(2-
enyl -im dazo[ 1, 2-a] pyri mdin-7-yl)-amde],
- Met hyl - 2H- pyr azol e- 3, 4-di carboxylic acid 4-[(2-hydroxy-propyl)-am de]
[ (2- phenyl - 10 i m dazo[1, 2-a] pyrimdin-7-yl)-am de],
- (Azeti di ne-1-carbonyl) - 2- et hyl - 2H pyr azol e- 3- car boxyl i ¢ acid
2- (3- met hoxy- phenyl) - imdazo[1, 2-a] pyrimdin-7-yll-am de,
- Met hyl - 2H- pyr azol e- 3, 4-di carboxylic acid 4-[(2-nmethoxy-ethyl)-am de]
-[ (2- phenyl i m dazo[ 1, 2-a] pyrim di n-7-yl)-am de], 15
- Met hyl - 2H pyr azol e- 3, 4-di car boxyl i c acid 4-di et hyl am de
-[ (2-phenyl -i m dazo[ 1, 2- a] pyri mdin-7-yl)-am de],

CDI\JCDN’_'ACDN'OQ)#CDN(D
! >0



2- Met hyl- 4- (pyrrolidine-1-carbonyl)-2H pyrazol e-3-carboxylic acid
(2- phenyl -i m dazo[ 1, 2- a] pyrimdin-7-yl)-am de,

2- Met hyl -weR2pywwazwhe- 3, 4- di car boxyli ¢ acid 4-(ethyl - et irgir/Eznoidey438s
-[ (2- phenyl -i m dazo[ 1, 2- 20 a] pyri m di n- 7-y1) -am de],

- Met hyl - 2H-pyrazol e- 3, 4-di carboxylic acid 4-ethyl am de

-[ 2-phenyl -im dazo[ 1, 2- a] pyri m di nzjggyl) - am de],

t hyl - 2H pyr azol e- 3, 4- di carboxylic acid 4-cycl opropyl am de

2- phﬁgr% JoW dazo[ 1, 2- a]pyrimdin-7-yl)-amde], 25

thyl | peri di ne- 1- car bonyl) - 2H pyr azol e- 3-carboxylic acid

henyl -i mggg Qéa%edztabl@tls BYthifng k- fgﬂ(}@ﬂlg ﬁ@éﬂl@ents can be manufactured in a
t hyl -ZHS‘z‘s})}g@’t‘zo e- 3, 4-di carboxylic acrd

2- hyEﬂl‘B Hy"y<imet hyl - ani de]

2-phenyl i m dazo[ 1, 2-a] pyri m di n-7-y1)-am de!
t hyl IngRdipptsaz ol e- 3 4-di carboxylic acid 4-(i yl - met hyl - am de)
2- phenyl - 30 i mdazo[1, 2-a] pyrimdin-7-yl)-am de],

&~

NI
::5-0 %:

25

I\/bt hyl K2Hhepyr azol e- 3, 4- di car boxylic acid

[(2 me %“ hyI ani de]

15 &98f§<¥unﬁ Mr EE‘; Y e - 7-y1) - am de] 00 P 2000 me

011/ 117%%@@1@/@!:12@@911;1195%385 178- 2- Met hy1- 2H pyra#®l e-B,4mgi car boxyl i ¢
f' d 4- (nm&ylhy@b@pyl da]m de) 3- L(|2 phenyl -i rr: dazao[olxgg 700rn| .
pyri m am de 2- Met hyl - 2H pyr azol e | car ic aci
-[(2- phgowil |¥n¢'§azo[1 2-a] pyrimdin-7-yl)-am degl]245 ropl§ﬁgl¥l frde, 5

- Met hyl S rpyﬁaepklcﬂh@o@tm di carboxylic acid 4- cycll205pfrlg)pyIWé1mgfl am de
(2- phma hdsfinfaZedid, 2-a] pyrimdin-7-yl)-amde],15mg  4.5mg

th hylgﬁvﬁgwﬁa@ﬁze 3, 4-di carboxylic acid 4- cylg)é)q)butylfsl?;lode

(2-ph o[1,2- a]pyrimdin-7-yl)-am
I\/Et hyl FQIH-(EJWazoI e- 3, 4-di carboxylic acid 4-i sopropyl am de

3-[ (2- phapybsy Q@ﬁfé{@lé’eﬂu%@?e a] pyri mdin-7-yl)-anigig}, 70mg
4- (Azet i |ne - car O%‘%ﬁ 2-met hyl - 2H pyr azol e- 3- rc?lag boxyl c acid

[ 2- (3-t r Y UBY Ot S enyl)-i m dazo[ 1, 2- a] pyri 7-yA™8&ni de,
4- (Azeti Balpe- 1- car bony1) - 2- net hyl - 2H pyr azol e- 3- daBrIbg)xyI i20 mgi d

[ 2-(3- chirgﬁgg}ggwg,,)v) i mdazo[ 1, 2-a] pyrimdin- 7-)0381131§n1 da,¢ mg
Titan dioxide 0.8 mg 1.6 mg

—

Nwmwmwmmmwbmwmwbmﬁmwmwmw

5 The active ingredient is sieved and mixed with microcristalline cellulose and the mixture
is granulated with a solution of polyvinylpyrrolidon in water. The granulate is mixed with
sodium starch glycolate and magesiumstearate and compressed to yield kernels of 120 or 350 mg
respectively. The kernels are lacquered with an aqueous solution / suspension of the above

mentioned film coat.



15 2-Et hyl - 2H pyrazol e- 3, 4-di carboxylic acid 4-nethyl am de
3-[(2-phenyl -imdazo[1, 2- a]pyrimdin-7-yl)-amde],

1H[ 1, 2, Av0r2oazarmw44, 5- di carboxylic acid 5-met hyl am de PCT/EP2011/054385
4-1(2- phenyl-lnldazo[l 2-a]l pyrimdin7-yl)-amde],

3- (Azeti di ne-1-carbonyl)- 1- met hyl - 1H pyr azol e- 4- carboxylic acid
(2-phenyl -imdazo[ 1, 2- 20 a] pyrim di n:jgyl) - am de,

1- Met hyl - 1H-pyrazol e- 3, 4- di carboxylic acid 3-(ethyl-nethyl-am de)
4-1(2- phﬁg%% g dazo[ 1, 2- a] pyri m din-7-yl)-am de],

1- Met hyl %yrazm e- 3. 4-di carboxylic acid 4- (ethyl - methyl - ani de)
3-[(2-phenyl -i m dazo[ 1, 2- a] pyrimdin-7-yl)-am de],

4- (Azet i di ne-Gapsaleheomiginingthe flipmimHnggdignts ben 13- wanifskyed © agoirgntional
(2- phenyl, @g}dazo[l 2- alpyrimdin-7-yl)-am de,

2- Met hyl - 4 pyrazol e- 3, 4-di carboxylic acid 4-[(2-cyano-ethyl)-nmethyl-am de]
3-[(2- ph&i:%}/éd[emsdazo[ 1,2-a] pyrimdin-7-yl)-amde], Per capsule

2- Met hyl - ZH pyr azol e- 3, 4-di carboxylic acid 4-(isobutyl - netﬁyl-anide)
3-[(2-phenyl - 30 |n1dazo[1 2-a] pyrimdin-7-yl)-amde],

2- thhyICQWP$§Wéﬁ8F€m§ (W- di car boxyl i ¢ acid 25.0 mg

4-[ (2- hygg@sey- 2- et hyl - propyl) - am de] 3-[(2- 150.0 mg

phenyl -i m dazo[ 1, 2-a] pyri m di n-7-y1)-am de], WO

2011/ 117Me#PSTIEP2011/ 054385 - 179- 2- Et hy1- OH- pyr azol e- 204 @ car boxyl i c
acid 4-(efhyl -nmethyl -am de) 3-[(2-phenyl-im dazo[1, 2-
alpyrlnldln 7-yl)-am de],

4- (Azeti di ne-1-carbonyl) - 2- met hyl - 2H pyr azol e- 3-carboxylic acid

[ 2- (5-chl oro-thi ophen-2-y1)- imdazo[1, 2-a]pyrimdin-7-yll-amde, 5

2- Met by 1TRdampoaand @ Sicvedding anibabant ifitled tit@l capsdesadfisizg 2am de
3-[(2-phenyl -i m dazo[ 1, 2- a] pyrimdin-7-yl)-am de],

4- (azetidi ne-1-carbonyl)-N-(2-(3-(fluoromnethoxy)phenyl)imdazo[ 1, 2-a] pyrim
di n-7-y1)-1- nethyl - 1H pyrazol e- 5- car boxam de,

4- (Azeti di ne- 1-carbonyl) - 2- net hyl - 2H- pyr azol e- 3-carboxylic acid

[2-(3-hy ?%ﬁgééﬁenyl)-

5.0 mg

Injection solutions can have the following composition:

Compound of formula (1) 3.0 mg
Polyethylene Glycol 400 150.0 mg
Acetic Acid q.s. ad pH 5.0
Water for injection solutions ad 1.0 mL
10 The active ingredient is dissolved in a mixture of Polyethylene Glycol 400 and water for

injection (part). The pH is adjusted to 5.0 by Acetic Acid. The volume is adjusted to 1.0 mL by
addition of the residual amount of water. The solution is filtered, filled into vials using an
appropriate overage and sterilized.



10 i mdazo[1, 2-a] pyrimdin-7-yll-am de,

N5- ( 2- ( 3- hydr oxyphenyl )i m dazo[ 1, 2-a] pyrimdin-7-y1)-N4, N4, 1-trinmethyl - 1Hp
yrazol e- avB-20tdiazzsboxam de, 2- Met hyl-2H pyrazol e- 3, 4- di earhezyiios43sEi d

4-di net hyl am de 3-{[ 2- ( 3- met hoxy- pheny1l) -

i mdazo[1, 2-a] pyrimdin-7-yll-am de}, 15

N4- et hyl - N5- (2- (3- (f | uor onet hoxy) pheny]-hi m dazo[ 1, 2-a] pyrim din-7-yl)-N4, 1-
di met hy1l- 1Hpyr azol e- 4, 5- di car boxam de,

N4- et hyl - N5- ( 2- ( 3- met hoxyphenyl )i mi dazo[ 1, 2-a] pyri m di n-7-y1)-N4, 1-di met hy1l
- 1H pyr ab¥papled) i car boxani de,

N5- (2- (3- (fl uoronet hoxy) phenyl )i mdazo[ 1, 2-a] pyrimdin-7-y1)-N4, N4, 1-tri net
hyl-1H 20 pﬁqugﬂl%mztg@utﬁs cantivoixg mhedfellowing ingredients can be manufactured in a

N4- et hyl :NRadtRnki3ndnaat | Uor oet hoxy) phenyl )i m dazo[ 1, 2-a] pyrim din-7-yl1)-N4, 1
-di met hyl- 1Hpyr azol e- 4, 5- di car boxam de,

4-(3-f1 ugr oazet | ?i ne- 1-carbonyl)-N-(2-(3-(2-fluoroethoxy)phenypi m dazo[ 1, 2-
al pyrim PR -ﬁ?i‘ - et hyl - 1H pyr azol e- 5- car boxam de, 25

4- (azeti di ne-1-carbon 1}9- N-(2-(3-fluorophenypi m dazo

[ 1, 2- a] pyempeudef farppul (b et hy1- 1Hpyr azol e- 5- car boxani de -0 mg

4- (3-fl ugelgae @tk di ne- 1- car bonyl) - N- (2- (3-f 1 uor ophenypi m gdaz@g

[1, 2-a] pyt i m di n-¢y1l) -1-met hyl- 1H pyrazol e- 5- car boxam

3-(7-(4- 3‘?{%?“%{;%(?8?3%6%9??7 1-nmet hyl- 1H pyrazo | e-5-car b%)’egarﬁl% do) i m dazo

[ 1, 2- a] pYartisHydiydropenggl glantgHeny| acet at e, 34.0 mg

- (2- (3séyawpawphenypi m dazo[ 1, 2-a] pyri m di n-7-y1)- N4, l\hdi,oj(yﬂh%i nmet hyl - 1H pyr
azol e- 4, gv .ggli c€r bo>fam' ge WO 2011/ 117264PCT/ EP2011/ 054%% - 180-

Na- ( 2- f | USFBEPHPPTUNP ™ net hyl - N5- ( 2- phenyl i mi dazo[ 1, -gr%§rin1din-7-y1)-
1H pyr az6elatin cBpsudi car boxani de, 2- Met hyl - 2H pyr azol e- 3, 4-di carboxylic acid
3- ({2- [ 36LR&rif | uor o- et hoxy) - phenyl ] -i m dazo[ 1, 2- a] pyri mdigmd-yl 1 -am de)

- [(2- hoxy- e hyl ) -net hyl -ami de], 5
nm-ethyrgk@@fggfétf|uoropheny|)inidazo[l,z-a]pyrinidin-f?9T$gnm,1-dinethy|-
1H pyr azBhme83%6- di car boxam de, 8.0 mg (dry matter)

Titan dioxide 0.4 mg

&

IN

Iron oxide yellow 1.1 mg

5 The active ingredient is dissolved in a warm melting of the other ingredients and the
mixture is filled into soft gelatin capsules of appropriate size. The filled soft gelatin capsules are

treated according to the usual procedures.



4- (3-fluoroazetidi ne-1-carbonyl)-N-(2-(3-nmethoxyphenypi m dazo[ 1, 2-a] pyrimd
in-7-yl)-1- methyl-1H pyrazol e-5-car boxam de,
2- Met hyl -weRpywwazwhe- 3, 4- di car boxylic acid 3- PCT/EP2011/054385
{[2-(3-fl uoronet hoxy-phenyl)-imdazo [1,2- 10 a]pyrimdin-7-yll-am de}
4-[(2- met hoxy-et hyl)-net hyl -am de], nethyl
2-(3-(7-(4- (ethyl(nethyl)carbannyl) 1- qgthyl-lkkpyrazo
| e- 5- carboxanldo)lnldazo [1, 2- a]pyrlnl i n-2- yOphenoxy) acet at e,
2- Met hyl - yrazole-3,4-dicarboxylic aci d
4-[(2-me ﬁ%%? hyl ) - met hyl -am de] 3- {[2-(3-
nmet hoxy- phenyl ) -im dazo[ 1, 2-a] pyri mdin-7-yl1l-am de}, 15
2- Met hyl - 2H pSachatotatdyidg the delidyoxy inged gots dantbdinamiidpyiredringeconventional
3- ({243- {Zadcl-uor o- et hoxy) - phenyl] -imdazo [1,2-a]pyrimdin-7-yll -am de),
4- (Azeti di ne-1-carbonyl) - 2- et hyl - 2H pyr azol e- 3-carboxylic acid
{2-13-(2-f1 uor hox phenyl]-imdazo [1,2-a] pyrimdin-7-yl} -am de,
N4- (2- flggwggpﬁﬁf%nﬁﬁﬁég (3-fl uorophenyl )i m dazo[ 1, 2-a] #l din-7-y1)-M4, 1
- di met hylaciode, 2@ poydaizol e- 4, 5- di car boxam de, 1015.0 mg
3-(7-(4- &&%&&b@Mﬁ@cémﬂ&kQQﬂﬂéELPHm%@?y| 1H-pyrazo | e- 514003 RQ
xam do) |§Hfazo 1, é%%%@% T\dlnz yl ) phenyl acetate, 0
N4- (2- (22918 ﬂbV?ehM 1-di met hyl - N5- ( 2- pheny! i #i%8%o[ 1, 2- a] pyri ni
di n-7- ylye&ﬁmypazdwenﬁﬁﬂldlcarboxanlde 25 100H@
?Egbtgylwggh Mﬁ@&g&%;B 4- gicaE?ogyI;c acidd3- . .qng
- or 0- phenyl) -i m dazo a] pyrim din- y am de
4-[(2-ne#%8%§gég‘ {VSS- et hyl - ami de] , (lOn@
N4- (2-fl uoroet hyl)-N5-(2-(3- (fluoronethoxy)phenyl)inidazo[l 2-a]l pyrimdin-7

N4- (2-( 2- quoroethoxy 4@ (2-f1 uqroethoxy)pheny %ln1dazo[1 2-a]
pyri mi di fArGexympthykesl] Sela%%w -‘i ?)W‘é%loép‘liy‘é}nﬂpﬂ&} 198% dvaer T

N4- ( 2- ( 2gihhwiate Gehixek ywite aghgstuNDtda2id dhdnied foxyipieaiditivesadad el Int@ sachgyr i m di n
-7-yl1l)-N4, 1- dinethyl -1H pyrazol e- 4, 5-di car boxam de, WO

2011/ 117264PCT/ EP2011/ 054385 -181- N4-(2-fluoro ethyl)-N5 -(243 -netho
xyphenyl )i m dazo [1,2-a] pyrimdin-7-y1l)-N4, 1-di net hyl-1Hpyrazo le-4,5

-di carbo xam de, 1-nethyl-N4-(oxazol-4-yl nethyl)-N5-(2-phenylim dazo
[1,2-a] pyrimdin-7-yl1)-1H pyrazo |l e-4,5 - dicarbo xam de,

y1)- ¥4, 1- di ﬂﬁta@llle 1%@91&’1@% Hll&d%vlgl’l lgdt&s%rllﬂﬁl‘cﬁ:%tgﬁine cellulose an



5 M4-((1H pyrazol -5 -yl )nmethyl)-1-nethyl -N5 -(2-phenylimdazo [1, 2-a]
pyrimdin-7-yl)-1H pyrazo le-4,5 -dicarbo xam de, 4-(2,5-di hydro-1H pyrro
| e-1 - car bwoydit/ti7reet hyl - N- ( 2- phenyl i m dazo [1, 2-a] pyri rcaiErP24p3i438iHpyr azo
| e-5 -carbo xam de,

4- (3-fluoroazetidi ne-1-carbonyl)-1-net hyl - N- (2- phenyl i m dazo [ 1, 2-a]
pyrimdin-7-yl)-1H 10 pyrazo le-5 -cag-ho xam de,

1- net hyl- 4- (2- et hyl pyrrolidi ne-1-carbonyl)- N (2-phenylimdazo [1, 2-a]
pyrimdin-7-yl)-1Hpyrazo |le-5 -carbo(ﬁ%ﬁkde,
4- (azetidi ne-1-carbonyl)-N-(2-(3-bronophenyl)imdazo [1 , 2-a]

pyri m di n-7-yll) - 1-Avstrpolad bpfprrade () e- 5 - car bo xam de, 15

1- net hyl - N5- ( 2- phenyl i m dazo

[1,2-a] pyrimdin-7-y1)-N4-(pyridin-2-ylnmethyl)-1H pyrazo le-4,5 - dicarbo
xam de, N4-(cyanonej hyH - N4, 1-di net hyl - N5- (2- phenyl i m dazo

[1,2-a] pyrimidin-7R /ﬂ¥kéN0 l e-4,5 - dicarbo xam de,
1-allyl-4-(azetidi ne-lll-carbo é}}—%ﬁ(Z-phenylinidazo [1, 2-a]
pyrinidin-?-yl)-lk#p§?azo N57- 20 car boxam de,

1- net hyl - NA- ((5- net hyl- 1H gyrazol- 3-y1l) net hyl ) - N5- (2- phenyl i m dazo [ 1, 2-a]
pyrimdin-7-yl)- 1Hpyrazo 1le-4,5 -di(®arbo xani de,

1- net Byl - Nd- (oxazol - 2-yl net hyl ) - N5- ( 2- phenyl i m dazo
[1,2-a]p&L&n%din-7-y1)-1Fprrazo | e-4,5 - dicarbo xam de, 25
hM-(Z-fIuor8ethy|)-1-nethy|-hB-(Z-phenyIinidazo [1, 2-a]
pyrimdin-7-yl)-1H pyrazo le-4,5 - dicarbo xam de,

e S B b B e 8 PR Lt bign ose Bpoify Mhuhuted by
N4- (cyanonet hyl3)substirhRYhdehBrderyeRonH ifdhtkdz erobip cémaling of hydroxyl, halogen,

pyrimdin-7-yl)-1H pyrazo |le-4,5- 30 di carboxam de,
1- metllqyl -N5- (lgwﬁthaém,| Ipwetpdsaxy, lower haloalkyl, lower haloalkoxy, lower alkoxy lower alkyl, -

[ 1, 2-] pyri m Géf)lio%d) ¥ OREBROS-lokfek HREQPI-ARKI1LH PyT azo | ed, 5-di car bo

xam de,

R’ is 5- or 6-membered monocyclic heteroaryl having 1 to 3 heteroatoms independently

selected from N and O, wherein said heteroaryl is optionally substituted by 1 to 3
3

O R
6n{
N
15 substituents independently selected from the group consisting of R , halogen,
hydroxyl, nitro, lower alkyl, lower alkenyl, lower alkoxy, lower alkoxy-C(O)-, lower
hydroxyalkyl, lower haloalkyl, lower alkoxy lower alkyl, lower alkyl-C(O)-, cycloalkyl,
heterocyclyl, aryl, heteroaryl and amino optionally substituted by heteroaryl, wherein two

substituents of R?, together with said heteroaryl to which they are attached, may form a 9-

20 or 10-membered bicyclic ring;

R’ and R* are independently hydrogen, lower alkyl, lower hydroxyalkyl, lower cyanoalkyl,
lower haloalkyl, lower alkoxy lower alkyl, cycloalkyl, cyanocycloalkyl, heterocyclyl or
aryl, wherein said lower alkyl is optionally substituted by lower haloalkoxy, cycloalkyl,

25 aryl or heteroaryl, wherein said heteroaryl is optionally substituted by 1 to 3 substituents
independently selected from the group consisting of halogen, nitro, cyano, lower alkyl,
lower haloalkyl, lower alkoxy and cycloalkyl, and wherein said heterocyclyl is optionally

substituted by lower alkyl, or



WO 2011/ 117264PCT/ EP2011/ 054385 -182- 1-nethyl - N4- ((3 -net hyl i soxazol -5
-yl)methyl )-N5 -(2-phenylimdazo [1,2-a]pyrimdin-7-yl)-1Hpyrazo le-4,5
-di car bo werendel17264 ( azet i di ne- 1- car bonyl) - N- ( 2- ( bi phenyP€3mPRIITI068E33D
[1,2-a] pyrimdin-7-yl1)-1-nmethyl-1H pyrazo |le-5 -carbo xam de, 5
N4- (2, 2-di fl uoroet hyl)-1-net hyl - N5- (2- phenyl i m dazo
[1,2-al pyrimdin-7-yl)-1Hpyrazo | e-4,53- dicarbo xam de,
1- net hyl - N5- ( 2- phenyl i m dazo
[1,2-a]pyrimdin-7-y1)-N4-(2,2,2-trifluoroethyl)-1H pyrazo |e4, 5-di carbo
xam de, MN4-(iso xazol -5 -yl nethyl)-1-nethyl-N5-(2-phenylimdazo
[ 1, 2- a] pit amdi RiT, e gathed Jvitl Hicpijtrepz atoen to Ihich, tBeydtire attdsboda frirtey, heterocyclyl, 2,5-
1- net hyl - N- ( 2;.phenyl.i m daz >3] imdin-7- -4-(2-o0xa-6-azaspiro [3
"3 hept ane. AP HHTEPR st B2 Pl Thitk ok i S Bte s
1- met hyl - N4- plrespyrb FAING hdpRanp helngyrdin gaid deterofsiclyd-iadmpiphaliy sdbsiitdeddy 1 - pyr azo
le-4,5 - dicarbo xam de, 15 1-net -N4- (3 -nethyl xetan-3-yl1l)-N5
- (2- pHRenyl i mﬂﬁgfﬁn’ﬁli’fi@-x ﬁ%'%eaia&wﬂr)hﬁeg%m?pyrazo | e4, 5-di carbo xami de,
N4, 1-di net hyl - N5- ( 2- phenyl i m dazo
[1,2-a] pyfimdin-7-y1)-N4- (pyridin-2-ylnmethyl)-1H pyrazo le-4,5 -dicarbo
xani de, Km ( (5 hydpermployer div pwer 3lkexpinfllowaqalkexy lomist MYl N5- (2- phenyl i mi dazo
[1,2-a] pyrimdin-7-yl)- 20 1H pyrazo le-4,5 -dicarbo xam de,
1- met hyl - N- (2- phenyl i m dazo
[ 1, 2- a] pytrd phaghareqtioplly aceeigtabl¢ pajt theteat 3- yOnor phol i ne- 4- car bony1) - 1H pyrazo
| e-5 ycarbo xam de, N4-tert-butyl-1-nethyl-N5-(2-phenylimdazo
[1,2-a] pyrimdin-7-yl)-1H pyrazo le-4,5 -

2. A compound of formula (I")

, H
RGANGN
T,

)

15  wheremn

R' is phenyl or thienyl, wherein said phenyl and said thienyl are optionally substituted by 1
to 3 substituents independently selected from the group consisting of halogen, lower alkyl,
lower alkoxy, lower haloalkyl, lower haloalkoxy and lower alkoxy lower alkyl;
20
R’ is 5- or 6-membered monocyclic heteroaryl having 1 to 3 heteroatoms independently

selected from N and O, wherein said heteroaryl is optionally substituted by 1 to 3

R3

O
&7
N g
substituents independently selected from the group consisting of R , halogen,
hydroxyl, nitro, lower alkyl, lower alkoxy, lower alkoxy-C(O)-, lower hydroxyalkyl,
25 lower haloalkyl, lower alkoxy lower alkyl, lower alkyl-C(O)-, cycloalkyl, heterocyclyl,
aryl, heteroaryl and amino optionally substituted by heteroaryl, wherein two substituents

of R?, together with said heteroaryl to which they are attached, may form a 9- or 10-

membered bicyclic ring;



di carbo xam de, 25 1-nethyl-N5-(2-phenylim dazo
[1,2-a]pyrimdin-7-yl)-N4-(1-(pyridin-3-yl)ethyl)-1H pyrazo | e4, 5-di carbo

xam de, WO 2011/117264 PCT/EP2011/054385
hM-((l,B-dinethy1-4-nitro-lFprrazoI-5-ndethyI)-1-nethyI-hE-(Z-phenyIinida
zo [1,2- a]pyrimdin-7-yl)-1H pyrazo | e-4,5 -dicarbo xam de, -(o xetan-3

-yl) - N4- (2-phenylimdazo [1, 2-a] pyri m@yn-7-y1)-141,2,3 -trlazo le-4,5 -
30 di car boxam de,

N4- ((6- cyang) r| di

(1, 2-a] pyr| m - Pe %léi)%&lﬂih%drﬁi%egefoyl‘ JHEI &)ﬁorﬁlﬂggy‘t%hmt%%ycloalkyl,

2011/ 117264 PQowERR Aokl AsMI3BS cr dyBBeoallylnetvbnHaldslkcy(, (dGver mikbRy lovwsoxlaglol -

-yl )methyl) - - ph limdazo [1,2-a] pyrimdin-7-yl)- 1prrazo|e45
-di carbo xani Ca'élog‘%ylrﬁgt ‘;/?Focxfédl(%f phenyl i nm dazo

[1,2-a]pyrimdin-7-yl)-N446- (trifl uoronmet hyppyridin-3- yl)nmethyl)-1H pyrazo

| e- 4, ic arbo xamde, 5 . i

N4 - (1%0y§ ?ﬂf@gl 6%2@169Y)th iher?étfc'%e;p atQEn t() ZVhfﬂ]i]éhVi e}r?ﬁltaaﬁg%i form a heterocyclyl

[1, 2-al pyri mcqﬂnananyys%m&hbcpwam he@sbeB U RAY lQQoXéim de, -(5 -(netho
xymet hyl') - 2- phenyl i m dazo [1,2-a] pyrimdin-7-yl)-N4, 1- d| met hyl- 1H pyrazo
| e4, 5-di carbo xam de,

NA- ((1H- §ef 7151@%9406&1&[1%9&%&%1&sahfﬂ&%gy' -N5- (2-phenyl i m dazo [1, 2- 2]

pyri m di n- pyrazo | e-4,5 -di carbo xam de,

1- met hyl - N5- (2 phenyl i m dazo

1, 2- b
E(am dl%] pyNL,I m §rjn| ga ZAO Xﬁpoyﬂd })Pfy @ﬂ%&eﬁt&éﬁhﬁéc@%ﬂa‘% %{‘f t%gtreﬁ‘lzef% (@mé e clalngi carbo
- ( 2- phenyhérrindd Zoseletted-famm thy giovp @pmsisfing 05 - 1H pyrazo le-4,5 -dicarbo

xam de, 15 N5 -(2-nmetho xyethyl)-N4-(2-phenylim dazo
[1,2-a]pyrimdin-7-yl)-1H 1, 2, 3-triazo | e-4,5- dicarbo xam de,

R’ S 5
R
§<>and§_@

15
wherein
R’ is hydrogen, hydroxyl, halogen, lower alkoxy, lower haloalkoxy, -OC(O)-lower alkyl, -
OCH2C(O)-lower alkoxy or phenyl;
20
R’ is halogen.
4. A compound or a pharmaceutically acceptable salt thereof according to any of
claims 1 and 3, wherein R® is hydrogen or lower alkoxy lower alkyl.
25

5. A compound or a pharmaceutically acceptable salt thereof according to any of

claims 1, 3 and 4, having formula (Ia)



N4- ((4-cyanot hi azol - 2-yl ) met hyl ) - 1- net hyl - N5- ( 2- phenyl i m dazo[ 1, 2-a] pyri m d
in-7-yl)-1Hpyrazo le-4,5 -di carbo xam de,

N4- (( 5- cywbapriony%k4 1H pyrazol - 3-y1l) net hyl ) - 1- met hyl - N5- P2Tmrenylos4s8slazo
[1,2-a]pyrimdin-7- 20 yl1)-1H pyrazo |le-4,5 -di carbo xam de, N4-(im dazo

[ 2, 1-b] thi azol - 6-yl net hyl ) - 1- met hyl - N5- ( 2- phenyl i m dazo
[1,2-a]pyrimdin-7-yl)- 1H pyrazo |e-4-3_-dicarbo xam de,

N446- chl or opyri di n-3-yl ) net hyl ) - 1- met hyl - N5- ( 2- phenyl i m dazo[ 1, 2-a] pyri m di
n-7-yl)-1Hpyrazo | e-4,5 -digarbo xam de, 25

-nethyl-hM-((S-nethyl%y¢} I n-2-yl ) et hyl ) - N5- (2- phenyl i m dazo
1,2-a]lpyrimdin-7-yl)-1RKpyrazo le-4,5 -dicarbo xam de, N4-(2-phenylim dazo
1,2-a] pyrimdin-7-yl)-X0propyl-1H1,2,3 -triazo | e-4,5-dicarboxam de,

-met hyl - Nd- ((1- mefdf
yrimdin-7-yl)- 1T
N4- ((4-chloro-1-nmeth@W-1

H pyrazol- 3-y1l) met hyl ) - N5- (2- phenyl i m dazo [1, 2-a]
Zo -4,b -di carbo xam de, 30

yr > ) met hyl ) - 1- net hyl - N5- ( 2- phenyl i m dazo
[1,2- a]pyrimdin-7-y1)-1 pyriazo eyA, 3™ -di carbo xam de, N5

-cycl opr opyl - Nd- ( 2- phenyl I'm daz ,2-a] pyrimdin-7-yl)-1H1,2,3-tri azo

| e-4,5 - dicarbo xam de, WO 20Lb/ 117264PCT/ EP2011/ 054385 - 184-

N4- ((3-et hyl i soxazol -5-yl) net hyl') - 1- net hyl -(88- ( 2- phenyl i mi dazo[ 1, 2-a] pyri m
di n-7-y1) - 1Hpyrazol e- 4, 5- di car boxani de,

hM-((Z-nehh %ypyridin-3-ndethyI)-1-nethyI-hB-(Z-phenyIinidazo[1,2-a]pyrim
din-?-ylyF? pyr azol e- 4, 5-di car boxam de, 5

N4- benzyl- 1- net hyl - N5- ( 2- phenyl i m dazo[ 1, 2-al pyri m di n-7-y1)-1H pyrazol e- 4,

5- di gcar hoxamn 6 )

1- met §y| gN4- (Tgfe%ﬁHW ™ 2%6FH22 yi ) met hyl ) - N5- (2- phenyl i mi dazo[ 1, 2- a] pyri ni
di n-7-y1) - 1Hpyrazol e- 4, 5- di car boxam de,

1- met hyl - N5- (2- phenyl igm dazo[ 1, 2-a] pyri m di n-7-y1) - N44(1- propyl- 1H pyrazol -
3-y1) net fiyl ) -8 19 MY razol e- 4, 5- di car boxani de,

N4- ((2-cycl opropyl-5- net hyl oxazol - 4-yOret hyl ) - 1- et hyl - N5- ( 2- phenyl i m dazo
[1,2- a]pyrimdin-7.yl)-1H pyrazol e-4, 5-di carboxam de,

N4- (( 5- cicl opp ONy:NR "2 on-Gadi azol - 3- y1) met hyl ) - 1- net hyl - N5- ( 2- phenyl i ni daz
o[1, 2y a] pyrimdin-7-yl)-1H pyrazol e- 4, 5-di car boxam de,

R® is lower alkyl;
R® s lower alkyl;
15 R®  islower alkyl or lower alkenyl;

R' is phenyl or thienyl, wherein said phenyl and said thienyl are optionally substituted by 1
to 3 substituents independently selected from the group consisting of hydroxyl, halogen,
lower alkoxy, lower haloalkoxy, -OC(O)-lower alkyl, -OCH2C(O)-lower alkoxy and

20 phenyl;

R® and R* are independently hydrogen, lower alkyl, lower hydroxyalkyl, lower cyanoalkyl,
lower haloalkyl, lower alkoxy lower alkyl, cycloalkyl, cyanocycloalkyl, heterocyclyl or

25 aryl, wherein said lower alkyl is optionally substituted by lower haloalkoxy, cycloalkyl,
aryl or heteroaryl, wherein said heteroaryl is optionally substituted by 1 to 3 substituents

independently selected from the group consisting of halogen, nitro, cyano, lower alkyl,



15

N4- ((3-cycl opropyl-1, 2, 4- oxadi azol - 5-y1) net hyl ) - 1- met hyl - N5- ( 2- phenyl i m daz
o[ 1, 2- ahppnbnﬁﬂﬂnm? y1l) - 1H pyrazol e- 4, 5- di car boxam de, pCTrmeRonylos4Nds ( (5
- met hyl - , 4-0 xadi azol -3 -yl ) et hyl)-N5-(2-phenylimdazo [1

, 2- a]pyrlnldln 7- yl)-1H pyrazol e-4, 5-di car boxam de,
1-nethy1-4-(2-nethy|-2,4,5,6-tetrahydhqurrolo [3 ,4-c]pyrazo

| e- 5-carbonyl)-N-(2- 20

phenyl i m daz%ﬁ%eﬁﬂa%%ﬁ'l&@v%h OZW%H'%%%{ ?ﬁ&é«gerén%%%%?o%‘y&ﬁus DtichlagNZo

[ d] oxazol

[ 1, 2-a] pyri migibsiitated by lobtepylkelzal e- 4, 5- di car boxani de,
hM-((S-isopropy1-1,2,4-oxadiazol-5-y1)nethy|)-1-nethy|-hE-(Z-phenyIinidazo[
1, 2-a] pyrimdin7-yl)-1H pyrazol e- 4, 5-di car boxanm de, 25 or a

phar maceRt igiat 1, yogedeepitaHeaitsdeh atoheto @ﬂﬁch?the%l cOmpobal fcm‘h achephadyolt st i cal |y

acceptable s eof ac to cla nyl or
t hi enyl , mher%#ﬁk% dwﬁﬂg @ngw @ﬂ?ﬁqﬁi y” iggﬁﬂi r%§§§gﬁ§tltuted by
hal ogen or | owedpird| KN Kptane) V\Qle?&ll 34id ﬂi@c&@éﬁ@ﬁﬁf&fﬁﬂﬁéﬂ;ﬂsﬁﬂ@%ed B8bto R3 and

R3" are |ndependent y |l ower al kyl or |ower alkoxy |Iower alkyl, or R3 and
R3', toget herhajggen ydoxph ?’F%éoé&?réll%lrﬁrth@t%f’%h they are attached form an
azeti di ne ring, pyrrolidine ring or piperidine ring, wherein sai d azetizi ne

ring is ogtlonally substituted by 51 or 2 substituents |ndependently
sel ect edRf r onts hyoganoloper dkgi lowichgkaty diyararikoxalesvehalkplgen

10
6. A compound according to claim 5, selected from the group consisting of:
5-(Azetidine-1-carbonyl)-1H-[1,2,3 ]triazole-4-carboxylic acid (2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide,
1H-[1,2,3]Triazole-4,5-dicarboxylic acid 5-(ethyl-methyl-amide) 4-[(2-phenyl-imidazo[1,2-

15 a]pyrimidin-7-yl)-amide],
4-(Azetidine- 1-carbonyl)-2-methyl-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide,
2-Methyl-4-(morpholine-4-carbonyl)-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide,

20 2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-methylamide 3-[(2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide],
2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 3- {[2-(3-chloro-phenyl)-imidazo[1,2-a]pyrimidin-
7-yl]-amide} 4-methylamide,
2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 3-{[2-(4-fluoro-phenyl)-imidazo[1,2-a]pyrimidin-7-

25 yl]-amide} 4-methylamide,
4-(3,3-Difluoro-azetidine-1-carbonyl)-2-methyl-2H-pyrazole-3-carboxylic acid (2-phenyl-
imidazo[ 1,2-a]pyrimidin-7-yl)-amide,
2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-[(2-hydroxy-ethyl)-amide] 3-[(2-phenyl-
imidazo[ 1,2-a]pyrimidin-7-yl)-amide],

30 4-(3-Hydroxy-azetidine-1-carbonyl)-2-methyl-2H-pyrazole-3-carboxylic acid (2-phenyl-
imidazo[ 1,2-a]pyrimidin-7-yl)-amide,
4-(1,1-Dioxo-1A6-thiomorpholine-4-carbonyl)-2-methyl-2H-pyrazole-3-carboxylic acid (2-
phenyl-imidazo|[ 1,2-a]pyrimidin-7-yl)-amide,



8. A conpound according to claim7, selected fromthe group consisting of:

4- (Azeti di ne- 1-car bonyl) - 2- net hyl - 2H pyr azol e- 3-car boxylic acid

(2- phenylwomdaaoded, 2- 10 a] pyri m di n-7-y1)-am de, PCT/EP2011/054385

2- Met hyl - 4- (nor phol i ne- 4- car bonyl) - 2H pyrazol e- 3- car boxyl i ¢ acid

(2-phenyl -i m dazo[ 1, 2- a] pyrimdin-7-yl)-am de,

4-(3,3-Difluoro-azetidi ne-1-carbonyl) -Z~met hyl - 2H pyr azol e- 3- car boxyl i c
acid (2-phenylimdazo[1, 2-a]pyrimdin-7-yl)-an de,

154- ( 3- Hyc« n \ I oxylic acid
(2- phen;??l}iﬁqﬁ{ 3 @{rﬁz‘% RLE Jdlc%ﬁ:)m f aaffﬁlzggg%gg%gy Bllj'pw aﬁ?rc%l] §: [é 5‘1%59

4- (Azeti hllhid@zoﬂl-ba}pbnmwh) 7314)@&11&@! - 2H pyrazol e- 3-car boxyl ic acid

b2\t y 1Ay PRERbTee TR AAR B LR G RS oS Bl herieny

(2- phenyimldzmopllaz@ngmﬁidnz?@-ya)}mde]m di n-7-y1)-am de,

2|\/bt yl - 2H ol e boxylic id 4-(ethyl- hyl -am_d )
RSl b K3 P BB b T T i
2- Met hyl44ﬂﬁ&tﬁhﬁﬁﬁjfﬁi{aﬂg ﬂ)ﬁﬁa@pnyl) 2H pyrazol e- 3-carboxylic acid

(2- phenyl -1 mdazo[ 1 m di n-7-

25
2- Vet hy] M@WQIZW%%? %L'&FC@Q’PEY}WCF(’CI Hé-lhadroxy-l -methyl-ethyl)-amide] 3-[(2-
4-[(2- negm?wmﬁmm)z.gqgw dufimygfélmd

-[ (2- phenyl i m dazo] yrimd b/(l - am de]

4- (Azeti &Mﬁéhﬂ28amf§@mye13 4211691@9@1!%2}440 2~éilzdi1oéy-3m@alﬁ@m@f:|] PdCapticayl-
[ 2-( ch Th ( 2-a] pyrimdin-7-yll-am de,

4- (Aﬁgtl E&O?Ih%gﬁ%‘)lmldwg%@%&ﬁf] 2H pyrazol e- 3-carboxylic acid

(2- phenyHAmtldalzd[ &yonyBQ-mthylrAHpgml# 3 scaipo ayticdeid [2-(3-methoxy-phenyl)-

2- Et hyl : arb xyI ic acid 4-(ethyl-methyl-am de)
3-[(2- phénrﬁ'} gi%’roflkﬁi ]aﬁ?/lrl m di n-7-yl)-amde], WO
2011/ 1172—6&%@[&%%&@54&&5rb0xyhc acid 4-[(2-methoxy-ethyl)-amide] 3-[(2-phenyl-

imidazo[ 1,2-a]pyrimidin-7-yl)-amide],
15 2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-dicthylamide 3-[(2-phenyl-imidazo[1,2-

w

a]pyrimidin-7-yl)-amide],
2-Methyl-4-(pyrrolidine-1-carbonyl)-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide,
2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-(ethyl-methyl-amide) 3-[(2-phenyl-imidazo[1,2-
20  a]pyrimidin-7-yl)-amide],
2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-cthylamide 3-[(2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide],
2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-cyclopropylamide 3-[(2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide],
25  2-Methyl-4-(piperidine-1-carbonyl)-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide,
2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-[(2-hydroxy-ethyl)-methyl-amide] 3-[(2-phenyl-
imidazo[ 1,2-a]pyrimidin-7-yl)-amide],
2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-(isopropyl-methyl-amide) 3-[(2-phenyl-
30 imidazo[1,2-a]pyrimidin-7-yl)-amide],
2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-[(2-methoxy-ethyl)-methyl-amide] 3-[(2-phenyl-
imidazo[ 1,2-a]pyrimidin-7-yl)-amide],



-186- 4-(Azetidi ne-1-carbonyl)-2-nethyl-2H pyrazo | e-3 -carboxylic acid

[ 2- (5-chl oro-thi ophen-2-y1)- imdazo[1, 2-al pyrimdin-7-yl]-am de,

2- Met hyl -weR2pywwazwhe- 3, 4- di car boxyl i ¢ aci d 4-di net hyl amPd&/EP2011/054385
3-[(2-phenyl -im dazo[ 1,2- a]pyrimdin-7-yl)-amde], 5 or a pharmaceutically
acceptabl e salt thereof 9. A conmpound or a pharnmaceutically acceptable salt
thereof according to any of R7 claing-. 3 and 4, wherein R2Z is NN\.. R7
, 10 wherein R7is hydrogen, hal ogen ]lovver al koxy- C(O)- or heteroaryl;

§r7y: s hyg_ﬁ\&g@}%}ﬂ_ Oleaédg)ré\i(k:f ag{? é%ir C% 0 f"ﬁetgﬁ 2y Foﬁﬁygﬁ’ glgi%dél E?}sr&)c{f?ln a?gdél‘fgr oup
consi st m]gyrdrhidﬂm&mamndue-]z met hyI 2H- pyr azol e- 3-car boxyl ic acid
(2- phenyk-l\}lle%yq-aﬁ% az%lea'i 2 >éilcaﬂ;oxyhc a01dy 31 E(Z-]pﬁeny(f1 1m1%az‘o 1,2-a]pyrimidin-7-yl)-amide]
4-propylamide,
5  2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-cyclopropylmethyl-amide 3-[(2-phenyl-
imidazo[ 1,2-a]pyrimidin-7-yl)-amide],
2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-cyclobutylamide 3-[(2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide],
2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-isopropylamide 3-[(2-phenyl-imidazo[1,2-
10  a]pyrimidin-7-yl)-amide],
4-(Azetidine- 1-carbonyl)-2-methyl-2H-pyrazole-3-carboxylic acid [2-(3-trifluoromethoxy-
phenyl)-imidazo[ 1,2-a]pyrimidin-7-yl]-amide,
4-(Azetidine- 1-carbonyl)-2-methyl-2H-pyrazole-3-carboxylic acid [2-(3-chloro-phenyl)-
imidazo[ 1,2-a]pyrimidin-7-yl]-amide,
15  2-Ethyl-2H-pyrazole-3,4-dicarboxylic acid 4-methylamide 3-[(2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide],
1H-[1,2,3]Triazole-4,5-dicarboxylic acid 5-methylamide 4-[(2-phenyl-imidazo[1,2-a]pyrimidin-
7-yl)-amide],
3-(Azetidine-1-carbonyl)-1-methyl-1H-pyrazole-4-carboxylic acid (2-phenyl-imidazo[1,2-
20  a]pyrimidin-7-yl)-amide,
1-Methyl-1H-pyrazole-3,4-dicarboxylic acid 3-(cthyl-methyl-amide) 4-[(2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide],
1-Methyl-1H-pyrazole-3,4-dicarboxylic acid 4-(ethyl-methyl-amide) 3-[(2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide],
25  4-(Azetidine-1-carbonyl)-2-ethyl-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide,
2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-[(2-cyano-ethyl)-methyl-amide] 3-[(2-phenyl-
imidazo[ 1,2-a]pyrimidin-7-yl)-amide],
2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-(isobutyl-methyl-amide) 3-[(2-phenyl-
30 imidazo[1,2-a]pyrimidin-7-yl)-amide],
2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-[(2-hydroxy-2-methyl-propyl)-amide] 3-[(2-
phenyl-imidazo[1,2-a]pyrimidin-7-yl)-amide],



4- Chl or o- 2, 5-di net hy1- 2H pyr azol e- 3-carboxylic acid

(2- phenyl -i m dazo[ 1, 2-a] pyri m di n-7-y1)- am de,

2- Phenyl -wBR2pywazwhe- 3- car boxylic acid PCT/EP2011/054385
(2-phenyl -i m dazo[ 1, 2-a] pyri m di n-7-yl)-am de,

4- Br ono- 2, 5- di met hy1l- 2H- pyr azol e- 3-carboxylic acid

(2- phenyl -i m dazo[ 1, 2-a] pyri m di n-7-yl)n_ 25 am de,

4- Br ono- 2- net hyl - 2H- pyr azol e- 3- car boxy c acid

(2- phenyb ]ziltlg}l %ﬁzﬁ%a[]_z’_ % 33‘41 |¥ Ilb lcrlc ?hyl ﬁl%l g/Farmde) 3-[(2-phenyl-imidazo[1,2-

4- Chl or o- pyr’azo L Carb I'cC ac
(2- phenyhpynmnnﬂazl){yl]) agpidd]lpyri m di n-7- yl) am de,

?2 CB Ih g LST‘ %A%t % I-@p E) o | tﬁ%’léﬁz %)%Q%)f?g 5 IC@I@%%‘{#: citgd [2+(3schloro-thiophen-2-yl)-
2011/ 11 712164&6[ﬂ/ E%@Mﬁﬁﬁ&ﬂ&mﬂ@ /-
(22 thélny? Yg&%o%gzg%/e f %%&Cgmgﬁflﬁr&?%%%hjﬂém%@gude 3-[(2-phenyl-imidazo[1,2-

4- Chl or 0g]3 yﬂlﬁgﬁf Mla-ng&]pyr azol e- 3-car boxyl | c aci d
(2-phenyl -1 m dazo 2-al pyrim g
2- sec- Buwfrzeadlefhw oml- ﬁy{?a{%ﬂ@r@n@ Was%gﬁwlbm&kaﬁ%{l 2-aJpyrimidin-7-yl)-1-

(2- pheny}neﬂhgn ﬁ%?‘b;olasada%&armdél n-7-yl)- 5 anide,
4- Chl oro-2-isobufyl ZHBﬁrazole 3- carboxyllc acid

( 2- pheny# (Amtﬁalzd[ arlnzl)Bymethy e Tragoly-3 -cavpadic acid [2-(3-hydroxy-pheny))-

2- |1 sghut 0 carboxylic acid

(2- pﬂlean Pig’?ﬁ?’&%%@ ?n 7-yl)- amde, 10

2- Cycl opEﬁ{(?/ 43- Bydmwpb@lg’ﬂiﬂpyla@i blze}lﬁ’lfluadlbdxxl)-Né Neci-tlimethyl-1H-pyrazole-4,5-
(2- pheny] lcarm)%%lzl 1,2-a]lpyrimdin-7-yl)- am de,

2- Et hyl - % PtT0 pyrazol e- 3-carboxylic acid

(2- phenyﬁ--l\,{[dTrlll}d-&HQﬁﬁazB-}eal] pylicarbodyliv-aéidylld imrtiytienide 3- {[2-(3-methoxy-phenyl)-

2- 1 sopr Ofr)x\(lfi S . I—%‘% zollg 3-carboxylic acid
( 2- pheny™37°Hx X“? Vi Pn-7-y1)- anide, 15
4- 1 soxsazmh- earyyllls Q2Wﬁ)drorﬁé’ﬂh@§y?}ﬁ%@ﬁﬁnﬁtaﬁé{ﬂ Qoagyﬁh@ldﬁm d)-N4,1-dimethyl-1H-
(2-pheny 8% Rcanaranfy | m din-7- yl)-amd
N4-ethyl—N5 -(2-(3-methoxyphenyl)imidazo[1,2-a]pyrimidin-7-yl)-N4,1-dimethyl-1H-pyrazole-
4,5-dicarboxamide,
N5-(2-(3-(fluoromethoxy)phenyl)imidazo[1,2-a]pyrimidin-7-yl)-N4,N4, 1 -trimethyl-1H-

20 pyrazole-4,5-dicarboxamide,

N4-ethyl-N5-(2-(3-(2-fluorocthoxy)phenyl)imidazo[ 1,2-a]pyrimidin-7-yl)-N4,1-dimethyl- 1H-
pyrazole-4,5-dicarboxamide,
4-(3-fluoroazetidine-1-carbonyl)-N-(2-(3-(2-fluoroethoxy)phenyl)imidazo[ 1,2-a]pyrimidin-7-yl)-
1-methyl-1H-pyrazole-5-carboxamide,

25  4-(azetidine-1-carbonyl)-N-(2-(3-fluorophenyl)imidazo[1,2-a]pyrimidin-7-yl)-1-methyl-1H-
pyrazole-5-carboxamide,
4-(3-fluoroazetidine-1-carbonyl)-N-(2-(3-fluorophenyl)imidazo[1,2-a]pyrimidin-7-yl)-1-methyl-
1H-pyrazole-5-carboxamide,
3-(7-(4-(dimethylcarbamoyl)-1-methyl-1H-pyrazole-5-carboxamido)imidazo[1,2-a]pyrimidin-2-

30  yDphenyl acetate,

NS5-(2-(3-fluorophenyl)imidazo[ 1,2-a]pyrimidin-7-yl)-N4,N4, 1-trimethyl-1H-pyrazole-4,5-

dicarboxamide,



1- Et hy1- 5- (2- phenyl -i m dazo[ 1, 2-a] pyri m di n- 7-yl car banoyl) - 1H pyr azol e- 4-ca
rboxylic acid ethyl ester, or a pharnaceutically acceptable salt thereof 20
11. A compound/dcwer ding to any of clains 1, 3 and 4, seCemrea /54383t he
group consi sting of. |soxazol e-5-carboxylic acid

(2-phenyl -im dazo[ 1, 2-a] pyri m di n-7-y1)-am de, , 6, 7-Tetrahydro -benzo [d]
i so xazo | e-3 -carboxylic acid (2-phenygl,-im dazo [1 2-al pyrimdin-7-
yl)-am de, 5-(2-Phenyl-imdazo [1 , 2- a] pyrlmd|n 7-ylcarb anmo yl)-3H

s oo S 2ub Sy S0 PR S A% Pl MU o 7
[1, 2- a] @wnbmamMe— 7-yl)-am de, 30 or a phar maceut I cally accept abI e salt
et et oAl el TN ST SR bGP, e o
sel ect eda]bylﬁxmdhxheygpmﬁe)o@[(mnﬁhoag-ethfyl) metByB&mide], wherein said heteroaryl is
Suost i ULGSEYAL 80,3, SUSELL ent oy epperdert . ool ecief {fpmong grow
dicarboxamide,
4-(3-fluoroazetidine-1-carbonyl)-N-(2-(3-methoxyphenyl)imidazo[ 1,2-a]pyrimidin-7-yl)-1-
methyl-1H-pyrazole-5-carboxamide,
2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 3- {[2-(3-fluoromethoxy-phenyl)-imidazo[1,2-

10  a]pyrimidin-7-yl]-amide} 4-[(2-methoxy-ethyl)-methyl-amide],
methyl 2-(3-(7-(4-(ethyl(methyl)carbamoyl)-1-methyl- 1H-pyrazole-5-carboxamido)imidazo[ 1,2-
a]pyrimidin-2-yl)phenoxy)acetate,
2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-[(2-methoxy-ethyl)-methyl-amide] 3-{[2-(3-
methoxy-phenyl)-imidazo[1,2-a]pyrimidin-7-yl]-amide},

15  2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-dimethylamide 3-({2-[3-(2-fluoro-cthoxy)-
phenyl]-imidazo[1,2-a]pyrimidin-7-yl}-amide),
4-(Azetidine- 1-carbonyl)-2-methyl-2H-pyrazole-3-carboxylic acid {2-[3-(2-fluoro-cthoxy)-
phenyl]-imidazo[ 1,2-a]pyrimidin-7-yl}-amide,

N4-(2-fluoroethyl)-N5-(2-(3-fluorophenyl)imidazo[ 1,2-a]pyrimidin-7-yl)-N4,1-dimethyl-1H-

20 pyrazole-4,5-dicarboxamide,
3-(7-(4-(azetidine-1-carbonyl)-1-methyl-1H-pyrazole-5-carboxamido))imidazo[ 1,2-a]pyrimidin-
2-yl)phenyl acetate,
N4-(2-(2-fluoroethoxy)ethyl)-N4,1-dimethyl-N5-(2-phenylimidazo[1,2-a]pyrimidin-7-yl)-1H-
pyrazole-4,5-dicarboxamide,

25 2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 3-{[2-(3-fluoro-phenyl)-imidazo[1,2-a]pyrimidin-7-
yl]-amide} 4-[(2-methoxy-ethyl)-methyl-amide],
N4-(2-fluoroethyl)-N5-(2-(3-(fluoromethoxy)phenyl)imidazo[ 1,2-a]pyrimidin-7-yl)-N4,1-
dimethyl-1H-pyrazole-4,5-dicarboxamide,
N4-(2-(2-fluoroethoxy)ethyl)-N5-(2-(3-(2-fluoroethoxy)phenyl)imidazo[ 1,2-a]pyrimidin-7-yl)-

30 N4,1-dimethyl-1H-pyrazole-4,5-dicarboxamide,
N4-(2-(2-fluoroethoxy)ethyl)-N5-(2-(3-methoxyphenyl)imidazo[ 1,2-a]pyrimidin-7-yl)-N4,1-
dimethyl-1H-pyrazole-4,5-dicarboxamide,



13. A conpound according to claim 12, selected fromthe group consisting of:
3, 6- D net hyl - pyri di ne-2-carboxylic acid

(2- phenylwomdanaoded, 2- al pyri m di n-7-y1) - am de, PCT/EP2011/054385

2- Chl oro- N- ( 2- phenyl -i m dazo[ 1, 2-a] pyri m di n-7-y1)-isoni coti nam de, 10

6- Chl or o- pyri di ne- 2- car boxylic acid

(2-phenyl -im dazo[ 1, 2-a] pyri m di n-7-ylj)eyam de,

6- Met hoxy- pyri di ne- 2- carboxylic acid

g?BPQﬁBY%’@%ﬂﬂ%?%%lh&ﬁg@ 241 oq%/gﬂ IM%I’)I% o <a]pyrimidin-7-yl)-N4,1-dimethyl-1H-

(2- phenybyfiaZdlqiaZ{d[ic:hr‘t@xahﬁy,rl m di n- 7 yl) am de,

?ZBLﬁrenr)]y 6}$?Yi!{gt %azgpé]y tl?yﬁl ]ﬁ? E? ¥mldféﬁ?a[gg a]@glrmdm -7-yl)-1H-pyrazole-4,5-
?Zl-vehh%l dlp?,rmﬁgg? . ca;boxyl | cdlam : -am.de r | ne- boxylic
acid 3. yf‘é %H#ﬂ e @&l@ﬁf’ D mginy hij? abﬁl%w%fg[ﬁr% BYringC tﬂﬂzyfé 15t

trifl uorgyr@zoheth)s d@dn%gimlde
2- (Azeti car bonyl) - nyl-im rimdin-7-yl)-nicotina

ni de, 6- & %W@W‘b‘ﬁlrwtﬂm@é W@H«Nr&) pl&w 1@}%@¥22@&YB‘€}@P17&1&&HU

(2- phenyly, amedmbaxa%nd@o a] pyrim din-7-y1)-ani de, o
2- met hoxy N- (2- phenylim dazoB 1, 2-a] @{H m di n-7-yl zjnl cot i nam de,
70l

5- chl or o3-83-feayictifing 3-pthonyll-1 i of 2 -pheaylppidianl bR wlrprigtidipyrili di ne- 4- car b

oxam¢ge, henyl i m dazoll, 2-al pyrimdin-7-yl)isonicotinam de,
2- chllgro aﬂ% %\é rbﬁlf @deohenyl i mdazo[ 1, 2-a] pyri m di n-7-ypi soni coti nam de,

25 or a ptmmthy&éé&{rmedﬂadlmyroadmeptcaﬂioey& -A-2-pheaylewiflazo{\2-a]pyrimidin-7-yl)-1H-

§|011/ 117264P é?lgaPr 9><1a%14i e5,4385 -189- reacting a conpound of fornula 3 H2N
4- (azetldlne 1-carbonyl)-N-(2-(3-bromophenyl)imidazo[1,2-a]pyrimidin-7-yl)-1-methyl-1H-
pyrazole-5-carboxamide,

15 1-methyl-N5-(2-phenylimidazo[1,2-a]pyrimidin-7-yl)-N4-(pyridin-2-ylmethyl)-1H-pyrazole-4,5-
dicarboxamide,

N4-(cyanomethyl)-N4,1-dimethyl-N5-(2-phenylimidazo[ 1,2-a]pyrimidin-7-yl)-1H-pyrazole-4,5-
dicarboxamide,
1-allyl-4-(azetidine-1-carbonyl)-N-(2-phenylimidazo[ 1,2-a]pyrimidin-7-yl)-1H-pyrazole-5-

20 carboxamide,

I-methyl-N4-((5-methyl-1H-pyrazol-3-yl)methyl)-N5-(2-phenylimidazo[ 1,2-a]pyrimidin-7-yl)-
1H-pyrazole-4,5-dicarboxamide,

1-methyl-N4-(oxazol-2-ylmethyl)-N5-(2-phenylimidazo[ 1,2-a]pyrimidin-7-yl)-1H-pyrazole-4,5-
dicarboxamide,

25 N4-(2-fluoroethyl)-1-methyl-N5-(2-phenylimidazo[ 1,2-a]pyrimidin-7-yl)-1H-pyrazole-4,5-
dicarboxamide,
1-methyl-N4-((5-methylthiazol-2-yl)methyl)-N5-(2-phenylimidazo[1,2-a]pyrimidin-7-yl)-1H-
pyrazole-4,5-dicarboxamide,
N4-(cyanomethyl)-1-methyl-N5-(2-phenylimidazo[1,2-a]pyrimidin-7-yl)-1H-pyrazole-4,5-

30 dicarboxamide,
1-methyl-N5-(2-phenylimidazo[ 1,2-a]pyrimidin-7-yl)-N4-(3,3,3-trifluoropropyl)- 1 H-pyrazole-

4,5-dicarboxamide,



3 5 wth a conpound of fornmula 2 ROH 0 2 10 wherein R, R2 and R8 are as
defined in any of clains 1 - 12, and if desired, converting the conpound

into a phaomacientvicdal | y acceptabl e salt thereof. PCS/EP201COM388INd Or a
pharmaceutically acceptable salt thereof according to any of clainms 1 - 13,
when manufactured by a process according to claim14. 15 16. A

phar maceuti cal conposition conprising_goyconpound or a pharnmaceutically
acceptabl e salt thereof according to any of clainms 1 - 13 and a

Phar macont TG AR A Sl ARy, PoReh Rar S ERTERNTA, °T 2,
for use pwatoiedapiduattosamciti ve substances. 18. A conpound or a .
e AR s o T T B
prgyhylapﬁs;ﬂiséﬁb@smﬁﬁgtic disprdeés,_schizophregia,_positivez negative

i sor der Ntk EREs PHAGEERYBSy¢abos e af der IPRHIR B § Wi CoPGEPE Fani o
di sor der dicabsessiy e/ conpul sive di sorders, acute stress disorder,

general i zed anxi ety disorder, drug. addictions, novement disorders,
Par ki nsohrmsthyl-Sedhendistifazall -J-elgyrén s Gurb;N4-(2.2,2-trifluorocthy)- 1H-pyrazole-

4,5-dicarboxamide,
N4-(isoxazol-5-ylmethyl)-1-methyl-N5-(2-phenylimidazo[ 1,2-a]pyrimidin-7-yl)-1H-pyrazole-

10 4,5-dicarboxamide,
1-methyl-N-(2-phenylimidazo[1,2-a]pyrimidin-7-yl)-4-(2-oxa-6-azaspiro[ 3.3 ]heptane-6-
carbonyl)-1H-pyrazole-5-carboxamide,
1-methyl-N4-phenyl-N5-(2-phenylimidazo[ 1,2-a]pyrimidin-7-yl)-1H-pyrazole-4,5-
dicarboxamide,

15 1-methyl-N4-(3-methyloxetan-3-yl)-N5-(2-phenylimidazo[1,2-a]pyrimidin-7-yl)- 1H-pyrazole-
4,5-dicarboxamide,

N4,1-dimethyl-N5-(2-phenylimidazo[ 1,2-a]pyrimidin-7-yl)-N4-(pyridin-2-ylmethyl)-1H-
pyrazole-4,5-dicarboxamide,
N4-((5-bromopyridin-2-yl)methyl)-N4,1-dimethyl-N5-(2-phenylimidazo[ 1,2-a]pyrimidin-7-yl)-

20 1H-pyrazole-4,5-dicarboxamide,

I-methyl-N-(2-phenylimidazo[ 1,2-a]pyrimidin-7-yl)-4-(3-(pyridin-3-yl)morpholine-4-carbonyl)-
1H-pyrazole-5-carboxamide,

N4-tert-butyl-1-methyl-N5-(2-phenylimidazo[ 1,2-a]pyrimidin-7-yl)-1H-pyrazole-4,5-
dicarboxamide,

25  1-methyl-N5-(2-phenylimidazo[1,2-a]pyrimidin-7-yl)-N4-(1-(pyridin-3-yl)ethyl)- 1H-pyrazole-
4,5-dicarboxamide,
N4-((1,3-dimethyl-4-nitro-1H-pyrazol-5-yl)methyl)-1-methyl-N5-(2-phenylimidazo[ 1,2-
a]pyrimidin-7-yl)-1H-pyrazole-4,5-dicarboxamide,
N5-(oxetan-3-yl)-N4-(2-phenylimidazo[1,2-a]pyrimidin-7-yl)-1H-1,2,3-triazole-4,5-

30 dicarboxamide,
N4-((6-cyanopyridin-3-yl)methyl)-1-methyl-N5-(2-phenylimidazo[1,2-a]pyrimidin-7-yl)-1H-

pyrazole-4,5-dicarboxamide,
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1H-pyrazole-4,5-dicarboxamide,
N4-((6-chloropyridin-3-yl)methyl)-1-methyl-N5-(2-phenylimidazo[1,2-a]pyrimidin-7-yl)-1H-
pyrazole-4,5-dicarboxamide,

25  1-methyl-N4-((5-methylpyridin-2-yl)methyl)-N5-(2-phenylimidazo[ 1,2-a]pyrimidin-7-yl)-1H-
pyrazole-4,5-dicarboxamide,
N4-(2-phenylimidazo[1,2-a]pyrimidin-7-yl)-N5-propyl-1H-1,2,3-triazole-4,5-dicarboxamide,
1-methyl-N4-((1-methyl-1H-pyrazol-3-yl)methyl)-N5-(2-phenylimidazo[ 1,2-a]pyrimidin-7-yl)-
1H-pyrazole-4,5-dicarboxamide,

30  N4-((4-chloro-1-methyl-1H-pyrazol-3-yl)methyl)- 1-methyl-N5-(2-phenylimidazo[1,2-
a]pyrimidin-7-yl)-1H-pyrazole-4,5-dicarboxamide,

NS5-cyclopropyl-N4-(2-phenylimidazo[ 1,2-a]pyrimidin-7-yl)-1H-1,2,3-triazole-4,5-

dicarboxamide,
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1-methyl-4-(2-methyl-2,4,5,6-tetrahydropyrrolo[3,4-c]pyrazole-5-carbonyl)-N-(2-

20 phenylimidazo[1,2-a]pyrimidin-7-yl)-1H-pyrazole-5-carboxamide,
N4-(benzo[d]oxazol-2-ylmethyl)-1-methyl-N5-(2-phenylimidazo[1,2-a]pyrimidin-7-yl)- 1H-
pyrazole-4,5-dicarboxamide,
N4-((3-isopropyl-1,2,4-oxadiazol-5-yl)methyl)-1-methyl-N5-(2-phenylimidazo[ 1,2-a]pyrimidin-
7-yl)-1H-pyrazole-4,5-dicarboxamide,

25 or a pharmaceutically acceptable salt thereof.

7. A compound or a pharmaceutically acceptable salt thereof according to claim 5,

wherein
30
R is phenyl or thienyl, wherein said phenyl and said thienyl are optionally substituted by

halogen or lower alkoxy;
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R’ and R* are independently lower alkyl or lower alkoxy lower alkyl, or

R’ and R, together with the nitrogen atom to which they are attached, form an azetidine ring,
pyrrolidine ring or piperidine ring, wherein said azetizine ring is optionally substituted by
1 or 2 substituents independently selected from the group consisting of hydroxyl and

halogen.

8. A compound according to claim 7, selected from the group consisting of:
4-(Azetidine- 1-carbonyl)-2-methyl-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide,

2-Methyl-4-(morpholine-4-carbonyl)-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide,
4-(3,3-Difluoro-azetidine-1-carbonyl)-2-methyl-2H-pyrazole-3-carboxylic acid (2-phenyl-
imidazo[ 1,2-a]pyrimidin-7-yl)-amide,
4-(3-Hydroxy-azetidine-1-carbonyl)-2-methyl-2H-pyrazole-3-carboxylic acid (2-phenyl-
imidazo[ 1,2-a]pyrimidin-7-yl)-amide,

4-(Azetidine- 1-carbonyl)-2-methyl-2H-pyrazole-3-carboxylic acid [2-(3-methoxy-phenyl)-
imidazo[ 1,2-a]pyrimidin-7-yl]-amide,
2-Methyl-4-(pyrrolidine-1-carbonyl)-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide,

2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-(cthyl-methyl-amide) 3-[(2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide],

2-Methyl-4-(piperidine-1-carbonyl)-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide,

2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-[(2-methoxy-ethyl)-methyl-amide] 3-[(2-phenyl-
imidazo[ 1,2-a]pyrimidin-7-yl)-amide],

4-(Azetidine- 1-carbonyl)-2-methyl-2H-pyrazole-3-carboxylic acid [2-(3-chloro-phenyl)-
imidazo[ 1,2-a]pyrimidin-7-yl]-amide,

4-(Azetidine- 1-carbonyl)-2-ethyl-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide,

2-Ethyl-2H-pyrazole-3,4-dicarboxylic acid 4-(ethyl-methyl-amide) 3-[(2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide],
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4-(Azetidine- 1-carbonyl)-2-methyl-2H-pyrazole-3-carboxylic acid [2-(5-chloro-thiophen-2-yl)-
imidazo[ 1,2-a]pyrimidin-7-yl]-amide,

2-Methyl-2H-pyrazole-3,4-dicarboxylic acid 4-dimethylamide 3-[(2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide],

or a pharmaceutically acceptable salt thereof.

9. A compound or a pharmaceutically acceptable salt thereof according to any of

R?

R"
SO
N—N

\or

claims 1, 3 and 4, wherein R? is ,

wherein

R’ is hydrogen, halogen, lower alkoxy-C(O)- or heteroaryl;
R”  is hydrogen, lower alkyl or nitro;

R”" s lower alkyl, cycloalkyl or aryl.

10. A compound according to claim 9, selected from the group consisting of:
4-Chloro-2-methyl-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-
amide,
4-Chloro-2,5-dimethyl-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[ 1,2-a]pyrimidin-7-yl)-
amide,
2-Phenyl-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[ 1,2-a]pyrimidin-7-yl)-amide,
4-Bromo-2,5-dimethyl-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[ 1,2-a]pyrimidin-7-yl)-
amide,
4-Bromo-2-methyl-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-
amide,
4-Chloro-2-cthyl-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-amide,
4-Chloro-2-propyl-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-

amide,
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2-Butyl-4-chloro-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-amide,
4-Chloro-2-isopropyl-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-
amide,

2-sec-Butyl-4-chloro-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-
amide,

4-Chloro-2-isobutyl-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-
amide,

2-Isobutyl-5-nitro-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[ 1,2-a]pyrimidin-7-yl)-
amide,

2-Cyclopentyl-5-nitro-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-
amide,

2-Ethyl-5-nitro-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-amide,
2-Isopropyl-5-nitro-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-
amide,

4-Isoxazol-5-yl-2-methyl-2H-pyrazole-3-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-
yl)-amide,

1-Ethyl-5-(2-phenyl-imidazo[1,2-a]pyrimidin-7-ylcarbamoyl)- 1H-pyrazole-4-carboxylic acid
cthyl ester,

or a pharmaceutically acceptable salt thereof.

11. A compound according to any of claims 1, 3 and 4, sclected from the group

consisting of:
Isoxazole-5-carboxylic acid (2-phenyl-imidazo[ 1,2-a]pyrimidin-7-yl)-amide,
4,5,6,7-Tetrahydro-benzo[d]isoxazole-3-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-
yl)-amide,
5-(2-Phenyl-imidazo[ 1,2-a]pyrimidin-7-ylcarbamoyl)-3H-[1,2,3]triazole-4-carboxylic acid
methyl ester,

1-Methyl-3-(pyrimidin-5-ylamino)-1H-pyrazole-4-carboxylic acid (2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide,

or a pharmaceutically acceptable salt thereof.

12, A compound or a pharmaceutically acceptable salt thereof according to any of

claims 1, 3 and 4, wherein R? is 6-membered heteroaryl selected from the group consisting of:
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N
oot o e
= = N .= N| pZ | N/
wherein said heteroaryl is substituted by 1 to 3 substituents independently selected from the

group consisting of bromo, chloro, methyl, methoxy, cyclopropyl, -C(O)NHCH,CF3,
0

Lo

13. A compound according to claim 12, selected from the group consisting of:

and pyrimidin-5-ylamino.

3,6-Dimethyl-pyridine-2-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-amide,
2-Chloro-N-(2-phenyl-imidazo[ 1,2-a]pyrimidin-7-yl)-isonicotinamide,
6-Chloro-pyridine-2-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-amide,
6-Methoxy-pyridine-2-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-amide,
5-Bromo-3-methyl-pyridine-2-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-amide,
4-Bromo-3,6-dimethyl-pyridine-2-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-
amide,

6-Methyl-pyridine-2-carboxylic acid (2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-amide,
Pyrazine-2,3-dicarboxylic acid 2-[(2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-amide] 3-[(2,2,2-
trifluoro-cthyl)-amide],

2-(Azetidine- 1-carbonyl)-N-(2-phenyl-imidazo[1,2-a]pyrimidin-7-yl)-nicotinamide,
6-Cyclopropyl-3-(pyrimidin-5-ylamino)-pyridine-2-carboxylic acid (2-phenyl-imidazo[1,2-
a]pyrimidin-7-yl)-amide,
2-methoxy-N-(2-phenylimidazo[1,2-a]pyrimidin-7-yl)nicotinamide,
5-chloro-2-methyl-N-(2-phenylimidazo[1,2-a]pyrimidin-7-yl)pyrimidine-4-carboxamide,
2-methyl-N-(2-phenylimidazo[1,2-a]pyrimidin-7-yl)isonicotinamide,
2-chloro-6-methyl-N-(2-phenylimidazo[ 1,2-a]pyrimidin-7-yl)isonicotinamide,

or a pharmaceutically acceptable salt thereof.

14. A process for the manufacture of a compound of formula (I) as defined in any of

claims 1 - 13, which process comprises
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reacting a compound of formula 3
H N NS _N
2 \|4 1
Ker R
RS
3

with a compound of formula 2

RZ\n,OH

O

2

wherein R', R? and R® are as defined in any of claims 1 - 12, and if desired, converting the

compound into a pharmaceutically acceptable salt thereof.

15. A compound or a pharmaceutically acceptable salt thereof according to any of

claims 1 - 13, when manufactured by a process according to claim 14.

16. A pharmaceutical composition comprising a compound or a pharmaceutically
acceptable salt thereof according to any of claims 1 - 13 and a pharmaceutically acceptable

carrier and/or adjuvant.

17. A compound or a pharmaceutically acceptable salt thereof according to any of

claims 1 - 13 for use as therapeutic active substances.

18. A compound or a pharmaceutically acceptable salt thereof according to any of

claims 1 - 13 for use as a therapeutic active substance for the treatment and/or prophylaxis of

psychotic disorders, schizophrenia, positive, negative and/or cognitive symptoms associated with

schizophrenia, delusional disorder, substance-induced psychotic disorder, anxiety disorders,
panic disorder, obsessive/compulsive disorders, acute stress disorder, generalized anxicty

disorder, drug addictions, movement disorders, Parkinson’s disease, restless leg syndrome,
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cognition deficiency disorders, Alzheimer’s disease, multi-infarct dementia, mood disorders,
depression, bipolar disorders, neuropsychiatric conditions, psychosis, attention-
deficit/hyperactivity disorder, attentional disorders, diabetes and related disorders, type 2
diabetes mellitus, neurodegenerative disorders, Huntington’s disease, multiple sclerosis, stroke,
spinal cord injury, solid tumors, hematological malignancies, renal cell carcinoma or breast

canccer.

19. A method for the therapeutic and/or prophylactic treatment of diseases which are
modulated by PDE10A inhibitors, particularly for the therapeutic and/or prophylactic treatment
of psychotic disorders, schizophrenia, positive, negative and/or cognitive symptoms associated
with schizophrenia, delusional disorder, substance-induced psychotic disorder, anxiety disorders,
panic disorder, obsessive/compulsive disorders, acute stress disorder, generalized anxiety
disorder, drug addictions, movement disorders, Parkinson’s disease, restless leg syndrome,
cognition deficiency disorders, Alzheimer’s disease, multi-infarct dementia, mood disorders,
depression, bipolar disorders, neuropsychiatric conditions, psychosis, attention-
deficit/hyperactivity disorder, attentional disorders, diabetes and related disorders, type 2
diabetes mellitus, neurodegenerative disorders, Huntington’s disease, multiple sclerosis, stroke,
spinal cord injury, solid tumors, hematological malignancics, renal cell carcinoma or breast
cancer, which method comprises administering a compound or a pharmaceutically acceptable

salt thereof according to any of claims 1 - 13 to a human being or animal.

20.  The use of a compound or a pharmaceutically acceptable salt thereof according to
any of claims 1 - 13 for the therapeutic and/or prophylactic treatment of diseases which are

modulated by PDE10A inhibitors.

21.  The use of a compound or a pharmaceutically acceptable salt thereof according to
any of claims 1 - 13 for the therapeutic and/or prophylactic treatment of psychotic disorders,
schizophrenia, positive, negative and/or cognitive symptoms associated with schizophrenia,
delusional disorder, substance-induced psychotic disorder, anxiety disorders, panic disorder,
obsessive/compulsive disorders, acute stress disorder, generalized anxiety disorder, drug
addictions, movement disorders, Parkinson’s discase, restless leg syndrome, cognition deficiency
disorders, Alzheimer’s disease, multi-infarct dementia, mood disorders, depression, bipolar

disorders, neuropsychiatric conditions, psychosis, attention-deficit/hyperactivity disorder,
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attentional disorders, diabetes and related disorders, type 2 diabetes mellitus, neurodegenerative
disorders, Huntington’s disease, multiple sclerosis, stroke, spinal cord injury, solid tumors,

hematological malignancies, renal cell carcinoma or breast cancer.

22. The use of a compound or a pharmaceutically acceptable salt thereof according to
any of claims 1 - 13 for the preparation of a medicament for the therapeutic and/or prophylactic

treatment of diseases which are modulated by PDE10A inhibitors.

23.  The use of a compound or a pharmaceutically acceptable salt thereof according to
any of claims 1 - 13 for the preparation of a medicament for the therapeutic and/or prophylactic
treatment of psychotic disorders, schizophrenia, positive, negative and/or cognitive symptoms
associated with schizophrenia, delusional disorder, substance-induced psychotic disorder,
anxiety disorders, panic disorder, obsessive/compulsive disorders, acute stress disorder,
generalized anxiety disorder, drug addictions, movement disorders, Parkinson’s disease, restless
leg syndrome, cognition deficiency disorders, Alzheimer’s discase, multi-infarct dementia, mood
disorders, depression, bipolar disorders, neuropsychiatric conditions, psychosis, attention-
deficit/hyperactivity disorder, attentional disorders, diabetes and related disorders, type 2
diabetes mellitus, neurodegenerative disorders, Huntington’s discase, multiple sclerosis, stroke,
spinal cord injury, solid tumors, hematological malignancies, renal cell carcinoma or breast

cancer.

24. A compound or a pharmaceutically acceptable salt thereof according to any of
claims 1 - 13 for the treatment or prophylaxis of psychotic disorders, schizophrenia, positive,
negative and/or cognitive symptoms associated with schizophrenia, delusional disorder,
substance-induced psychotic disorder, anxiety disorders, panic disorder, obsessive/compulsive
disorders, acute stress disorder, generalized anxiety disorder, drug addictions, movement
disorders, Parkinson’s discase, restless leg syndrome, cognition deficiency disorders,
Alzheimer’s disease, multi-infarct dementia, mood disorders, depression, bipolar disorders,
neuropsychiatric conditions, psychosis, attention-deficit/hyperactivity disorder, attentional
disorders, diabetes and related disorders, type 2 diabetes mellitus, neurodegenerative disorders,
Huntington’s disease, multiple sclerosis, stroke, spinal cord injury, solid tumors, hematological

malignancies, renal cell carcinoma or breast cancer.
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25. The invention as hereinbefore defined.



