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WO 2010/ 048314PCT/ US2009/ 061519 3 2008, 128(8): 2031-2040. Therefore, an
inhibitor of the Trk famly of kinases is expected to have utility in the
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-C(=0) NMe(CH2-tri net hyl pyrazol yl) group at the 3-position for use in

conbi nation therapy with a glucocorticoid receptor agonist. [0016]1t has
now been wount/iBat certain pyrazol o[ 1, 5-a] pyri m di ne ceopaseao/o0bsayi ng an
aryl or heteroaryl-substituted heterocyclic group at the 5-position and a
group having the formula NRLIC(=0) R2 at, the 3-position, wherein Rl and R2
are as defined herein, are inhibitors of Trk kinases, in particular
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C) al koxy Neuﬁt(é@d@t)r(nb-loﬁggz @IOB?) ) 27(NH2104-NHAT(MO D dtlondd thé hgdtl)ophmzﬂ“ rk pathway

(1- 4C)h dr.ox or. NRbRc, f 6 menbered heterocyclic ring
havi ng Wﬁlar% g‘%/e%%‘? '%Nﬂfgﬁsq %ndrﬁefalt%gﬁaéﬁd optional ly having a second
ring hgpgggat om ofy I QUPrREMECEetsd {hQIH%IN to Bealfica R thWIRcBIcbB&s in the

heterocyclic ring 1s optionally substituted wth one or nore substituents
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[0010] Trk inhibitors may also find use in treatlng disease related to an imbalance of
the requlation of bone remodeling, such as osteoporosis, rheumatoid arthritis, and bone
metastases. Bone metastases are a frequent complication of cancer, occurring in up to 70
percent of patients with advanced breast or prostate cancer(1) and in approximately 15 to 30
percent of patients with carcinoma of the lung, colon, stomach, bladder, uterus, rectum,
thyroid, or kidney. Osteolytic metastases can cause severe pain, pathologic fractures, life-
threatening hypercalcemia, spinal cord compression, and other nerve-compression
syndromes. For these reasons, bone metastasis is a serious and costly complication of cancer.
Therefore, agents that can induce apoptosis of proliferating ostcoblasts would be highly
advantageous.  Expression of TrkA and TrkC receptors has been observed in the bone
forming area in mouse models of bone fracture (K. Asaumi, et al., Bone (2000) 26(6) 625-

633). In addition, localization of NGF was observed in almost all bone forming cells (K.



[ 0026] het Ari is a 5-nenbered heteroaryl ring having 1-3 ring nitrogen
atons; [0027] hetAr2 is 5-6 nenbered heteroaryl ring having at |east one

ni t r ogen wongleuesand optional ly having a second ring RerTaseo@woMs19

i ndependently selected fromN and S, WD 2010/ 048314PCT/ US2009/ 061519 6
wherein said heteroaryl ring is optlorl@lly substituted with one or nore
substituents independently selected from (1-4C al kyl), hal ogen, -(1-4

C) al koxAsaumidet NHf. 1 Ré€enallyk itl Wis de@ﬁﬁ@ﬂrdﬁed @;aﬂ:la pas-Trk daliibidr- inhibke dheAtyGosimsTber ed
azacyclic ring optionally substituted with one or nore substjtuents
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selected from N and O and optionally substituted with one or nore
subst i tcﬁé?ﬁr@aﬂﬁﬁ%pendent ly selected from (1-4C)alkyl; [0031]Re is H or
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NReRf for ered azacyclic ring I onal | aving an additronal
ri ng hebetregingmpagedreahed aferkrmvxm (aEbrpIer(b Opvmaiherr nPatehzes (aﬂa%)yléal(})a ring is
opti onal | substltuted with OH [0034]Rg _is.H or -6C alk [ 0035 Y S

(i) phelﬂ9 opt i oraferRationys Pitent &ppliFationo Rubligatinpy WQuB P/t sand
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5-6 ne eteroary ring having a rin t eroat om se ecte rom N and
S, V\hervelhmhsmldlbbamfukfar;tbatmgqgm@rqapteronal |y substituted with one or nore
hal ogen atom; 0036] X is null,. -CH2-, -CH2CH2-, -CH20- or -CH2NRd: ;
[0037] RAMY H or P(YIa@@[éﬁk%prﬂm{d@@smufléS fediop. £ gragyply; International

Patent Application Publication WO 2008/037477 discloses pyrazolo[1,5-a]pyrimidine
compounds bearing an alkyl, aryl or heterocyclic group at the 3-position. These compounds
are asserted to be PI3K and/or mTOR Lipid Kinase inhibitors.

[0014] International Patent Application Publication WO 2008/058126 discloses
pyrazolo[1,5-a]pyrimidine compounds bearing a phenyl group at the 3-position. These
compounds are asserted to be Pim-kinase inhibitors.

[0015] U.S. Publication US 2006/0094699 discloses pyrazolo[1,5-a]pyrimidine
compounds bearing a —C(=0O)NH-phenyl, —C(=0)(4-methylpiperidinyl)  or
—C(=0O)NMe(CH;-trimethylpyrazolyl) group at the 3-position for use in combination therapy
with a glucocorticoid receptor agonist.

[0016] It has now been found that certain pyrazolo[1,5-a]pyrimidine compounds
bearing an aryl or heteroaryl-substituted heterocyclic group at the 5-position and a group
having the formula NR'C(=O)R? at the 3-position, wherein R' and R* are as defined herein,
are inhibitors of Trk kinases, in particular inhibitors of TrkA and/or TrkB, which are useful
for treating disorders and diseases which can be treated by inhibiting TrkA and/or TrkB
kinases, such as pain, including chronic and acute pain, or cancer. Certain compounds which
are dual inhibitors of TrkA and TrkB may be useful in the treatment of multiple types of pain
including inflammatory pain, neuropathic pain, surgical pain, and pain associated with
cancer, surgery and bone fracture. Selectivity for TrkA and/or TrkB is particularly desirable
in compounds for use in treating pain. In addition, compounds of the invention may be
useful for treating cancer, inflammation, neurodegenerative diseases and certain infectious

disecases.



[ 0039] each R4 is independently selected from hal ogen, (1-4C)al kyl, OH, (1-
4C) al koxy, NH2, NH(1-4C alkyl) and CH2OH, and [0040]n is O, 1, 2, 3, 4, 5

or 6. [OOWO]2br/@ssitai n enbodi ments of Fornula |, R2 is eelrast@dobrsom any of
t he val ues descri bed above, other than C(=0)NReRf or C(=0)0Rg. [0042]In
certain enbodi ments of Formula I, R is hydrogen. [0043]1n certain

enbodi nents of Fornmula |, R is (1-6Cal kyl. A particular exanple is
met hyl .[0004] 2010/ A4BadiARCTondSABRI 06153 0thTs {n@Ouk#inl procrics ai conpishadiofietit s of

Formula I, R2 is a group having the formula NRbRc, such that the group at
the 3 prasel BernsraLhe pyrazol of 1, 5- a] pyri md| ne core of Fornula | has the
formul a - NRLC(=0) NRbRc. [0045]In cert od| ments, Rb is Hor (1-6C

al kyl). [0046]1n certain enbodi rn;{@ts | S\H. In certain enbodi nents, R p
is (1-6C alkyl), for exanple tain enbodi nents, R2 is NRoRc
where Rc is H, (1-4C) al kyl, &% )\‘hydrNoxya IO het Ar3, or phenyl, wher ein
said phenyl is optionally s uted with nore substituents

i ndependently sel ected from hal ogén CN, % andZ-O( 1-4C al kyl). [0048]In
certain enbodi ments, R2 is NRbRc, where Rc'is hydrogen. In particul ar
enbodi nents, the group represent ed by NRbRc is NH2. [0049]In certain
enbodi neoty, R2 i@ ahﬂbﬁ’ﬁacewf@ﬂl@ aBeepitadld dalt4brabk yiherdmxanpl es i ncl ude net hyl,
et hyl , r{Brosgyl |sqpro yl, but]é i sobutyl, and the like. In particular
embodi MOtY. the Ry Hépeslkided by NRoRc includes NHVE, NMe2 and

(NT( L c;)ﬁ%i‘gxy[ 00 LL REERE L AL GO It BB SoroffRy 1L EFNRR B YIS LG, 1$-ac
alkyl)hetAr', (l 4C alkyl)NH,, -(1-4C alkyl)NH(1-4C alkyl), -(1-4C alkyl)N(1-4C alkyl),,
hetAr?, hetCyc', hetCyc?, phenyl which is optionally substituted with NHSO,(1-4C alkyl), or
(3-6C)°cycloalkyl which is optionally substituted with (1-4C alkyl), CN, OH, OMe, NH,,
NHMe, N(CH:),, F, CF3, CO,(1-4C alkyl), CO,H, C(=0)NR°R or C(=0)ORS;

[0021] R® is H or (1-6C alkyl);

[0022] R¢ is H, (1-4C)alkyl, (1-4C)hydroxyalkyl, hetAr’, or phenyl, wherein said
phenyl is optionally substituted with one or more substituents independently selected from
halogen, CN, CF3 and -O(1-4C alkyl),

[0023] or NR°R® forms a 4 membered heterocyclic ring having a ring nitrogen atom
wherein said heterocyclic ring is optionally substituted with one or more substituents
independently selected from halogen, OH, (1-4C alkyl), (1-4 C)alkoxy, -OC(=0)(1-4C alkyl),
NH;, -NHC(=0)O(1-4C alkyl) and (1-4C)hydroxyalkyl,

[0024] or NR"R® forms a 5-6 membered heterocyclic ring having a ring heteroatom
which is nitrogen and optionally having a second ring heteroatom or group selected from N,
O and SO,, wherein the heterocyclic ring is optionally substituted with one or more
substituents independently selected from OH, halogen, CF;, (1-4C)alkyl, CO,(1-4C alkyl),
CO;H, NH;, NHC(=0)O(1-4C alkyl) and oxo,

[0025] or NR°R® forms a 7-8 membered bridged heterocyclic ring having a ring
nitrogen atom and optionally having a second ring heteroatom selected from N and O,
wherein said ring is optionally substituted with CO,(1-4C alkyl);

[0026] hetAr' is a 5-membered heteroaryl ring having 1-3 ring nitrogen atoms;

[0027] hetAr” is 5-6 membered heteroaryl ring having at least one nitrogen ring atom

and optionally having a second ring heteroatom independently selected from N and S,



Exampl es i nclude CH2CH2OH and CH2CH2CH2COH. I n particul ar enbodi nents, the
group represented by NRbRc includes NMe(CH2CH2OH). [0051]1In certain
enbodi nenwe,20A4884NRbRc, where Rc is het Ar3, and het Ar 2ciraisasnooptsional | y
substituted 5-6 nmenbered heteroaryl ring having 1-2 ring heteroatons
i ndependently selected fromN and O. exanpl e of hetAr3 includes an
i soxazolyl ring. In certain enbodi nents, hetAr3 is unsubstituted. In other
enbodi netidrsin bl Aicderosryd udgd iis Lﬁ;ﬁﬂdnw}i}t h;ubéﬂﬁutﬁd Wwith eoﬁeubstinbtee rstlbstltuents
|ndependentl(){ sel ect ed from%(% L) exanpl e one or

§ el

subst i tBesPeRdeplerige Aom(ls dh'dfl?%ﬁ“rlr r(ét%})aﬂam AdyH( éQéHiﬂl)es of

het Ar 3 ude di r [Etm&:
repres n?ﬁd by N Lﬂy ?9%@ ﬁkedégup %é\l;igdjngﬁtc he st %ﬁ%trnguy ki g%@g] In
cert ai nvighiroadi srembs; SIFK%tltL&nﬂ‘sIHlnEKBpenvlblﬁfyesd?ectecS fionpliedy] ampr)upn@p@@ggnalo y

substi tut eql wi th one or nore substituents independently selected from
hal ogen'11 3@\I, CF3 and 0-(1-4C al kyl). Exanples of Rc include phenyl

fluoro chl :
17T oRDE RO LMy RARARRR S NN R gl s
2010/ 048131451&551‘.111182%9%0:@]15&6(B4Qw1kylg:ul ar exanpl es i ncI ude 4-f| uor ophenyl,

3-chl orophenyl, 4-chl,or ophenyl , cyanop hen¥ . 4- cyanophen I
4- met hd®3MHeny , etac gischl énéoﬁwgwgﬂed beteroapfl| (ing drtngy Il )Zprs@rgyhete@a@ms

di chl th
o ol o RARR 20 Bshe ATRBY BT o, RAGAGHY G THRCTERbE, Lo
enbodi rmhstﬁuerﬁ@mdSpdﬁﬂbety wheted fRan (54€¢llledt ed from H, M, t-butyl, CH2CH20H

and CH2CH2CH2CH, nmet hyl i soxazol yl, phenyl, fluorophenyl, chlorophenyl,
cyanopH8M3Al net %)&?Hkﬁrr@/‘r Ry uor onet hyl phenyl di chl or ophenyl, and

trimet henyl I nclude 4-f| uor ophenyl,

3-chl or[gg nyl , ZFIYTEPG }all (ﬁé g%ll&zké,n 4- cyanophenyl ,

4- et hqﬁ%ﬂjenyl oz- N-RﬂR& ffbﬁhs)m@wmerﬁberéd razfa&yumor[ﬁg hmbt)qmlaﬂgnyhavmg an

3, 5-di chl orophenyl and 3,4, 5-trinmet hox dyghenyl I n one enbodi nent, is H
I'n one 2AH9arERE Setergtony selectedfrgme i gnd’ Popheseithih eeaZﬁ@tqlawrmg[l@w&Pw y
certairhgﬁp&g NEMLGH: R2 is -NRbRc, wherein: [0055] (i) NRbRc forms a 4
menber ed eterocyc |c ring having a ring nitrogen atom wherein said ring
is opti[oodd]l y sulistis Hubrgd- m)allkybne or rmre substituents independently

sel ected from hal ogen, OH, (1-4 é/ 5&1 4 C)al koxy, -0C(=0)(1-4C

al kyl) 10888 - NAB(Is0§id( 1plzﬂeya|qpypalal ndupstitutey h‘yaho%ﬁ‘a|0kym0reorsulfsc§1@5€@}5(| i)

NRoRe flﬁﬁéﬁ%n@enﬁy%efé‘é{éﬁq&ﬁﬂ hRLER, QG hkoky, G N CRFZ il (1192 366 ML

heteroaryl ring having a ring heteroatom selected from N and S, wherein said heteroaryl ring

is optionally substituted with one or more halogen atoms;

[0036] X is null, -CH,-, ~CH,CH,-, -CH,0- or -CH,NR"- ;

[0037] R is H or (1-4C alkyl);

[0038] R’ is H or (1-4C alkyl);

[0039] cach R' is independently selected from halogen, (1-4C)alkyl, OH, (1-
4C)alkoxy, NH,, NH(1-4C alkyl) and CH,OH; and

[0040] nis0,1,2,3,4,50r6.

[0041] In certain embodiments of Formula I, R* is selected from any of the values

described above, other than C(=0)NR°R" or C(=0)ORE.

[0042] In certain embodiments of Formula I, R' is hydrogen.

[0043] In certain embodiments of Formula I, R' is (1-6C)alkyl. A particular example
is methyl.



which is nitrogen and optionally having a second ring heteroatom or group
selected fromN, 0 and SO2, wherein the heterocyclic ring is optionally
subst i t utwod 20d0idaszine or nore substituents i ndependent | ypselusedndctsnom OH,
hal ogen, CF3, (1-4C)al kyl, C®2(1-4C al kyl), CO2H, NH2, NHC(=0)0(1-4C alkyl)
and oxo, or [0057](iii) NRbRc forms a-7-8 nmenbered bridged heterocyclic
ring having a ring nitrogen atom and optionally having a second ring

het er og004d|sel ectladeftsiornSodingn®s ofifvemelat, Baigh giong hasingpiid fonallayNRR®,
substituted with CO2(1-4C al kyl). WD 2010/ 048314PCT/ US2009/ 061519 9

[ 0058] IsHck et Hiengrend adihgeniesitiqroofi the prrBrEe| 1. wadrysindingRerRcof il has
menber oGyl C kil dhaving a ring nitrogen atom wherein said ring
is opt ietgengq ;ﬁiasgqﬁ}gtq(t (u)tr)lgg%\nt h one or nore substituents independently

sel ect §d043]om hallagenain GbolimehE, & kyH)or (+-8CkI4D. al kyl ), -0C(=0) (1-4C

al kyl'), NH2, -NHC(=0)0(1-4C al kyl) ,and (1-4C) hydroxyal kyl . Exar&ljes i ncl ude
azeti dilAH6]r i ngs BpeTteiRamBpdangts. iR us &b 1 eptaphembrdipents, Bubdd 1aCuglkyl,

i ndepeg?g%{a@i& g{eect ed fromF, OH nethyl, Owe, OC(=0)C(CH3)2, NH2,

- NHC( = 39 and CH2OH. Particul ar exanples of R2 when represented by
- NRoRc, [0 ei n -INRbRaif @nftedanchtsyeRbas edR'rét ehoeyRF i Hj p4Chatkyludelt he
structures: c¢sssN-OH 1, Ncoi-i_ 1-NNoocz CS&N Q W ,tBu CO H_  [0059]In
cert ai rfCQhplaxyabiatls hetd ar phorpiRevheiie saif phempRePHeialy sabstitpieddtheene

w2 UG PSS AN RS 05, O Y8, ORI,

exanpl go0$] Me and dMein embodiments, R* is NR°R®, where R® is hydrogen. In particular
embodiments, the group represented by NR°R® is NH,.
[0049] In certain embodiments, R* is NR°R®, where R® is (1-4C)alkyl. Examples
include methyl, ethyl, propyl, isopropyl, butyl, isobutyl, and the like. In particular
embodiments, the group represented by NR°R® includes NHMe, NMe, and NH(t-butyl).
[0050] In certain embodiments, R* is NR°R, where R® is (1-4C)hydroxyalkyl.
Examples include CH,CH,OH and CH,CH,CH,0OH. In particular embodiments, the group
represented by NRRC includes NMe(CH,CH,OH).
[0051] In certain embodiments, R? is NRPR®, where R® is hetAr’, and hetAr’ is an
optionally substituted 5-6 membered heteroaryl ring having 1-2 ring heteroatoms
independently selected from N and O. An example of hetAr” includes an isoxazolyl ring. In
certain embodiments, hetAr® is unsubstituted. In other embodiments, hetAr’ is substituted
with one or more substituents independently selected from (1-4C)alkyl, for example one or
more substituents independently selected from methyl and ethyl. Examples of hetAr’ include
dimethylisoxazolyl. In particular embodiments, the group represented by NR'R® includes the

group having the structure:

£ T3

N ¥
H

[0052] In certain embodiments, R* is NR°R®, where R® is a phenyl group optionally
substituted with one or more substituents independently selected from halogen, CN, CF3 and
O-(1-4C alkyl). Examples of R include phenyl, fluorophenyl, chlorophenyl, cyanophenyl,
methoxyphenyl, trifluoromethylphenyl, dichlorophenyl, and trimethoxyphenyl. = More



[0060] I n certain enbodinments, R2 is -NRbRc, wherein -NRbRc forns a 5-6
menbered heterocyclic ring having a ring heteroatomwhich is nitrogen and
opt i onal lwohawvoagsia second ri ng heteroatom or group sel ecrag2dmomsy 0 and
SO2, wherein the heterocyclic ring is optionally substituted with one or
nore substituents independently sel ec}gd from OH, hal ogen, CF3,

(1-4Q al kyl, CO2(1-4C al kyl), CO2H, NH2, NHC(=0)0(1-4C al kyl) and oxo.
Exanpl qarticutdr wstemelet intohadd 4-flaotaphértylt Bohlpsophedyil d-olloropbieier 8-@ymophenyl,

pi perazj nyl , hol i n and pi peridi nesul fone rings. | es of

nor I I Exanp
Subst | FUBHNEPERYE n-metoneniseyled tisPBEGRITED r Prig TirPBaBYDRIeS], N
CO2H, B ety , et hyl, . l.sopr : and
oxo. In onemgwggiz %ﬁ?’% gﬂﬁe;t?oe%%y Ili c frnlh gartildsﬁ %ptelﬁg)égﬁe%%hg i%%o}fped
wi t h onepresentadthyoNR RS idcladdssthe btuemirss: Parti cul ar exanpl es of R2 when
represented by -NRbRc, wherein -NRbRc fornms a 5-6 nenbered heterocycglic
ring, incl the structure G' Q WO 2010/ 0488T#PCT/ US2009/ 061518
[0061] | A in enmbodi nebt Sx &2 is - NRbRc in - NRbRc fdr
5- menber Bd heterocyclic rifhg optionally subsfituted with one fr two
substituents independently selected fromOH and (1-4C) al kyl, for exanple
OH and Me. Ftain enbodi Me _NRbRc f or lazacyclic ri
opti Onge_‘ik\l stituted wgh to two sub%ti d i ndepend %-Sel\ect ed
from é;%d Me. [0062]1n dértain enbodi nen i“ is -NRbRc, erein - NRoRc
forms a 6-nenbered heterocyclic ring optionally!'substituted with one or two
substituents independently selected from OH and (1-4@ual kyl, for exanple
OH and Me. [Q063]In certain enbodi nents, R2 is -NRbRg, whgeei n NRbRc forns
a 7-8 nenbdred) bri dged het eroc ring having a rf ni trogen atom and
opt i onald y. g eher oat om sel egteddr6m N and 0, wherein
said ri nd}Yi s optidnally substH tuted Wth CO2(1- 4CNaI Kyl )Q'V'Exarrpl es of
bri dged heterocyclic rings include diazabicyclooctane rings such as 3, 8-
di azabi[0953]o[ 3. 2.1h]coctsiarebadinata RA ZaNREY T2 RS isl{cheptdaivem H, Ms t-bahilch ar e

oxanp! GG it e oL iy SiRaio b e, sabre o Heroghang '
an R fbd By FRREN
WC2010) DA T E S as e A TR by AT ARl M P Rimeoyphen]

(1- 4C) aVlkxel .paPmmtar cetaamplex anghds 4-flodrodeenybt Bydhlorpplopyb pychlmebhiceyt, - but yi .
0066] I n certain enbpdi nents, R2 i 1-4C) f | ugr oal .. A particul ar exanmpl e
el ueSeRteRe 2. [OBSTPTRTEbr ¢ af HRHBETPHERS - REA- S BB aBRa] | S
certal f‘(tr?f'[(ﬁi?&'rh@fﬁ?lt)ﬁhenﬁz, '35,541%‘11‘?(92)151%%9)()/@@1'(1‘(%,4,53%%&1%&'3@1’1&1%&‘.3”1)|I‘ﬁs one

embodiment, R” is H. In one embodiments, R” is (1-6C alkyl), for example methyl.

[0054] In certain embodiments, R? is -NRbRC, wherein:

[0055] (i) NRPR® forms a 4 membered heterocyclic ring having a ring nitrogen atom,
wherein said ring is optionally substituted with one or more substituents independently
selected from halogen, OH, (1-4C alkyl), (1-4 C)alkoxy, -OC(=0)(1-4C alkyl), NH,, -
NHC(=0)O(1-4C alkyl) and (1-4C)hydroxyalkyl, or

[0056] (ii) NR"R® forms a 5-6 membered heterocyclic ring having a ring heteroatom
which is nitrogen and optionally having a second ring heteroatom or group selected from N,
O and SO,, wherein the heterocyclic ring is optionally substituted with one or more
substituents independently selected from OH, halogen, CF;, (1-4C)alkyl, CO,(1-4C alkyl),
CO;H, NH;, NHC(=0)O(1-4C alkyl) and oxo, or

[0057] (iii) NR°R¢ forms a 7-8 membered bridged heterocyclic ring having a ring
nitrogen atom and optionally having a second ring heteroatom selected from N and O,

wherein said ring is optionally substituted with CO»(1-4C alkyl).



i ncl ude C(CH3)20H and C(CH3) 2CH20H. [0069]In certain enbodi nents, R2 is
-(1-4C al kyl )het Ari, where hetAri is a 5- nenbered heteroaryl ring having
1- 3 ring wotzomgessiat ons. An exanple of hetAri is a triaralrgs2e09ngisisuch as
1,2,4-triazolyl. Exanples of the (1-4C) al kyl portion include methyl ene,

et hyl ene, di net hyl methyl ene, and the Ijke. A particular value for R2 when
represented by -(1-4C alkyl)hetAri isthe structure: N =\ A7cN N [0070] In
cert ai r[oesgjodi merhsertRA dnsbod(rhertC R ky:-NRRRE, IwkkCeial -KRPRS fdmwanpd esnibeeddude
groups haV|ng the formula, (1-4C al kyl )NHCH3. A particul ar_val ue include -

C( CH3) xtqepeyclic oog hpying @émgamﬁogq%@w@h%@m SRl %g isopEenaly upyHIgE I |

2% (1, 2o R P e s PO EnuE Soheold B BB O, PE o ac
enbodi ratintls, (5%2(4(1;)(1 BCGQMQINHL kyNHOth)gﬂ)(ll-& oqﬂkylc)na{d }(lsmbh;tzdrbxbtaﬂ@lw th

1-4C) al kyl CO2(1-4C al kyl
S %@Ff{salq?h@ﬁb%?&iﬂﬁr@bf’f §lngﬁe20nt1§n%lbwelp%1&t6<bwlth ma pr?gqoa%é}lﬁ?%mgen)ts >

bst t; s4C k,
;grfltuvaﬁggégﬁ é%ﬂ%& kfﬁ%lud’e Cﬁ? st uCt ngg ssfggscb%ﬁﬁﬁQ%séﬁﬁgssHL
MCFSNM(BGIQH(CH@? 3hd CHOH. aPmlemthet{am@MSSOfRRz ivehea réﬁeﬁ:@te@l}f@l OBy

i ncl ude cycl o Y cycl obutyl and cycl opent yl rlngs optionally
subst | t%@%ﬁnm}%&ﬁ “lfﬂn@aémmere@\?temc lierre. tepds cstaye ?5‘ or CO2H.

Exanpl es incl ude cyclobgty and cyclopen in optlona y subsiituted
with O NFUst her exa i ncl ude C&Ek% tures: ;>\
2010/ 0483 PCT/ U82009/ 061519 12 "513- 0 Hg 074] I n cert ai nment s,

R2 is selected fromhet Ar2, hetCycl, and hetcyCZ [0075] I n certaln

enbodi mgnts, R2 is hetA Exanples of hetsAr2 include pyri pyrim dyl,
pyrazi nyty-pyrazol yl, olyl and t hi a2y Ei ngs optlogaj substltuted
wth one ¥ substltue ﬁdependently ected fron1(1 RLkY!) ,

hal ogen, (1-4C)al koxy and NH(1-4C al kyl). Partifcul ar exanpl es of
substituents fgr het Ar2 include nmethyl, ethyl, chloro, Owe, and NHCH( CH3) 2.

In certgdi i s, hetAr2 is optlonally substltuted with 1 or 2 of
said sub ﬂ §? Partlcular val ues of R2 when represented by het Ar2
i nclude the structures:

[0059] In certain embodiments, R? is -NR°R®, wherein -NR°R® forms a 4 membered

azcyclic ring optionally substituted with one or two substituents independently selected from
OH, (1-4C alkyl), and -O(1-4C alkyl), for example OH, Me and OMe.

[0060] In certain embodiments, R? is -NR°R®, wherein -NR°R® forms a 5-6 membered
heterocyclic ring having a ring heteroatom which is nitrogen and optionally having a second
ring heteroatom or group selected from N, O and SO,, wherein the heterocyclic ring is
optionally substituted with one or more substituents independently selected from OH,
halogen, CF;, (1-4C)alkyl, CO,(1-4C alkyl), CO,H, NH,, NHC(=0)O(1-4C alkyl) and oxo.
Examples include optionally substituted pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl
and piperidinesulfone rings. Examples of substituents on the 5-6 membered heterocyclic ring
include OH, F, NH,, CO;H, CO,Et, NHCO,C(CHs);, CF3, methyl, cthyl, isopropyl,
CO,C(CHy); and oxo. In one embodiment, the heterocyclic ring is optionally substituted
with one or two of said substituents. Particular examples of R* when represented by -NR°R¢,
wherein -NR°R® forms a 5-6 membered heterocyclic ring, include the structures:

FENQ'OH J{N\%F éiNQOH ;i,L/o éi,O

OH
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[0061] In certain embodiments, R? is -NRbRC, wherein -NR°R® forms a 5-membered

heterocyclic ring optionally substituted with one or two substituents independently selected
from OH and (1-4C) alkyl, for example OH and Me. In certain embodiments, -NR°R® forms
an azacyclic ring optionally substituted with one to two substituted independently selected
from OH and Me.

[0062] In certain embodiments, R* is -NR°R®, wherein -NR°R® forms a 6-membered
heterocyclic ring optionally substituted with one or two substituents independently selected
from OH and (1-4C) alkyl, for example OH and Me.

[0063] In certain embodiments, R? is -NR°R®, wherein NR°R® forms a 7-8 membered
bridged heterocyclic ring having a ring nitrogen atom and optionally having a second ring
heteroatom selected from N and O, wherein said ring is optionally substituted with CO,(1-4C
alkyl). Examples of bridged heterocyclic rings include diazabicyclooctane rings such as 3,8-
diazabicyclo[3.2.1]Joctane and oxa-azabicyclo[2.2.1]heptane rings, which are optionally
substituted with COx(1-4C alkyl), such as CO,C(CH3)s. Particular examples of R* when
represented by -NRPR®, wherein -NR°R® forms a 7-8 membered bridged heterocyclic ring,

include the structures:

&, £
©\lm/o\t8u ©\IH f\ﬂiﬁ
o) o)

[0064] In certain embodiments, R” is selected from (1-4C)alkyl, (1-4C)fluoroalkyl,
CF3, (1-4C)hydroxyalkyl, (1-4C alkyl)hetAr', and -(1-4C alkyl)NH(1-4C alkyl).



N HN [0076]1In certain enbodiments, R2 is hetCycl. Exanples of hetCycl

i ncl ude carbon- |inked azetidinyl, pyrrolidinyl and piperidinyl rings

opt i onal Iwootwi4s3ut ed Wit h one or nore substituents indepasdenbisisel ect ed
from (1-4C alkyl), CO2H and CO2(1-4C al kyl). Exanples of substituents

i nclude nethyl, ethyl, propyl, CO2Me, Et and CO2C(CH3)3. In one

enbodi nent, hetCycl is optionally substituted with one or two of said
subst i t[0868]s. Parlhi cattadt ewtbodsertgr RR2s reph@siept ecPdctiat Eyahplendhaiad: t he
structures: WD 2010/ 048314PCT/ US2009/ 061519 13 [0077]1n certain

embodi raethyl; isppropy! angtesybntylExanpl es i ncl ude a pyri di none or pyri dazi none

t 2wt
(L9 DR S, 2PN DALY UBLALHL o8 L1 SRRl T SERGEPL LR,
r epr esdntledestyF(aet;yc2 incl ude the structur es: N NON O [0078]In certa| n

enbodi ments, R2 is selected from (i) ridyl, pyrimdyl, pyrazinyl,
pyrazol [9967i i daZBcgTtain SEDORIREAS) %\I 15(8%{;3 optionally substitut ed Wi t h one
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(

pyrrol iidélogd Cerids)pdipend di(0pk),CHAQH. opt i onal 'y substl tut ed with one or nore
substituents independent| y selected from (1-4C a CO2H and, CO2( 1-4C
al kyl ) 1086 (iii)nacesipin gMmbedEncyss, @ri%a@r%ﬁ&ynhﬁ rvmw@ﬁrq Betdpt forad y

subst | trﬂéﬁger%'éte?o bﬁh% %@@% £8 ﬁé Gtrd L%jeﬂ%t&&m”@xﬁ' &hhrpid BPFRIAM gy tain

enbodi nent s I's sel ec omt e"structure
triazolyl ring, such as 1,2,4-triazolyl. Examples of the (1-4C)alkyl portion include

methylene, ethylene, dimethylmethylene, and the like. A particular value for R* when
represented by -(1-4C alkyl)hetAr' is the structure:
N=\

;\‘7<N N
[0070] In certain embodiments, R* is -(1-4C alkyl)NH(1-4C alkyl). Examples
include groups having the formula (1-4C alkyl)NHCH;. A particular value include —
C(CH3);NHCH3.
[0071] In certain embodiments, R* is selected from methyl, isopropyl, tert-butyl,
CF(CH3);, CF;, C(CH3),OH and C(CH3),CH,OH, 2-(1,24-triazolyl)propan-2-yl, and
—C(CH3),NHCH.
[0072] In certain embodiments, R® is (3-6C cycloalkyl) which is optionally
substituted with (1-4C)alkyl, CN, OH, OMe, NH,, NHMe, N(CHzs),, F, CF;, COy(1-4C
alkyl) or CO,H. In certain embodiments, R” is a cyclopropyl ring optionally substituted with
(1-4C alkyl), CN, OH, CF3, COx(1-4C alkyl) or CO,H. Particular examples of R” include
the structures:
N S S S

CN OH CF3 CO;Me CO.H

[0073] In certain embodiments R* is a (3-6C cycloalkyl) include cyclopropyl,
cyclobutyl and cyclopentyl rings optionally substituted with (1-4C alkyl), CN, OH, CF;,
CO,(1-4C alkyl) or CO,H. Examples include cyclobutyl and cyclopentyl rings optionally

substituted with OH. Further examples of R? include the structures:



WD 2010/ 048314PCT/ US2009/ 061519 csss6N N 14 isss r HN N-NH 0 N.NO
[0080]In certain enbodinents, R2 is phenyl which is optionally substituted
wi th an NwBQ2{(0lo4d534al kyl ) group such a met hanesul f onam ®#0TAIS2@9/061519

et hanesul f onam do group. Particul ar values for R2 include the structures:
[0081] I n certain enbodinents, R2 is C(lfO) NReRf or C(=0)O0Rg.

"Ow 1,

[0074] In certain embodiments, R? is selected from hetArz, hetCycl, and hetCycz.

[0075] In certain embodiments, R” is hetAr’. Examples of hetAr” include pyridyl,
pyrimidyl, pyrazinyl, pyrazolyl, imidazolyl and thiazolyl rings optionally substituted with
one or more substituents independently selected from (1-4C alkyl), halogen, (1-4C)alkoxy
and NH(1-4C alkyl). Particular examples of substituents for hetAr” include methyl, ethyl,
chloro, OMe, and NHCH(CH;),. In certain embodiments, hetAr” is optionally substituted
with 1 or 2 of said substituents. Particular values of R* when represented by hetAr” include

the structures:

SN F Ny SNy S Ng Cl
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[0076] In certain embodiments, R” is hetCyc'. Examples of hetCyc' include carbon-

linked azetidinyl, pyrrolidinyl and piperidinyl rings optionally substituted with one or more
substituents independently selected from (1-4C alkyl), CO,H and CO,(1-4C alkyl).
Examples of substituents include methyl, ethyl, propyl, CO,Me, CO,Et and CO,C(CH3)s. In
one embodiment, hetCyc' is optionally substituted with one or two of said substituents.

Particular values for R* represented by hetCyc' include the structures:



[0082] I n certain enbodinents, R2 is C(=0)NReRf. In certain enbodi nents, Re
is Hor (1-4Calkyl and Rf is H, (1-4Cal kyl, or (3-6C) cycloal kyl .

Parti cul awovalumssiior R2 include C(=0)NH2, C(=0)NMe, C(2QxNse@9oant19

C(=0) NH-cycl opropyl. [0083]In certain enbodinments R2 is C(=0) NReRf, where
NReRf forns a 4-6- nenbered azacycliclging optionally having an additional
ring heteroatom sel ected fromN and 0, "wherein the azacyclic ring is

optionally substigu with OH Partf€dular values for R2 include the
structures: csss, NN [0084]In cértal n enbodi nents where R2 is
)

C(=0)0Rg. Particula es i ncl ude OH and C(=0) M. WO
2010/ 048314PCT/ US2009/ 06 513<15 [ 0085] Referring now to the substituents on
the ring at the 5-positi®%n of Formula I, in one enmbodiment Y is phenyl

from hal ogen, (1- oxy, CF3 and . I'n one enbodi Y i s phenyl
optionally substitutted/with one or @ﬁﬁ@tkﬁuents i nde hﬁ%ntly sel ected
fromF, d, Ow, CF3 and CHF2. In certaincpnbo iments, Y is phenyl
optionally substituted with one or two of said substituents. Particul ar

val ues [pg77]Y | nclyder@fesybodidichlsURF QPMER¥IC?. Fxampilisk hbRue chﬁ)ﬂi/dimone or

2-chl oro-5-fluorophenyl, 2-methoxyphenyl, “2-nmet hoxy-5-fl uorophenyl, 2-

trifl uqyoidetihgric-hng Whigb ioptenylly sibstivtddaito pstbsyitucht §dlentedismr(y14CGally3

-chloro-5 - flugrophenyl. [0086].In one e diment, Y - 6. . manber ed

ot er odiigh ot 1 BT FIGYLérphing 1L BpOHT U 0 URBACRF SN b S i
optionghd yirsihed.i tuted wth one or nore hal ogen atons. Exanpl es include
pyridyl and thienyl groups optionally substituted with one or nore hal ogen

optionally substituted with one or Q%kgésubstituents i ngependently sel ected
nmor

atons, for exanple one re fluoro atoms.&£Pakyicul ar values for Y
i nclude 2- pyridyl, 3-pyrjidyl], 5-fluoropyrid-3-yll and 2-thienyl. [0087]In
one enbodi nent, the Y groby t he absol ute & uration shown in Figure

la: la [0088]Wth referende to the R3 substitugnt, in one enbodinment R3 is
H. I'n one enbodinment, R3 is (1-4C)alkyl, for exanple, nethyl, ethyl,
propy! ,[008pr opy | Ineerthint appbodaertts, Ril iaseleetied dont 6) pR3dYInpynimalyhyyravgen, and

Eg} géLrPyLa%%§y?J ivn\.{liziapzoiyeffa%{i %ﬂgzeolgtllorir{grs] eopﬁélnaﬁlglbs%%gt}t{ft%gtWitlli or]neoor}erlloelrgigggsitirgl?e% S Ra i's
independently selected from (1-4C alkyl), halogen, (1-4C)alkoxy and NH(1-4C alkyl); (ii)
carbon-linked azetidinyl, pyrrolidinyl and piperidinyl rings optionally substituted with one or
more substituents independently selected from (1-4C alkyl), CO,H and CO,(1-4C alkyl); and
(iii) a pyridinone or pyridazinone ring which is optionally substituted with a substituent

selected from (1-4C)alkyl.

[0079] In certain embodiments, R? is selected from the structures:
LN N BN F~ Ny Cl
® L P |
‘sé N\ ; N\ ; N\ ; N\
| © \L\\ i
= cl ~N N .=
Cl
:’TN\ AN AN £ NGO
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Particul ar exanples are fluoro and chloro. [0090]1n one enbodinent, R4 is
(1-40 al kyl, such as nmethyl, ethyl, propyl, isopropyl, or butyl. A

parti cul avoesswmaia4i s nmethyl . [0091] 1 n one enbodi ment, RETIES2@106150992] 1 n
one enbodinent, R4 is (1-4 O al koxy, for exanple Ove and CEt. [0093]1n one
enbodi nent, R4 is NH2. [0094] In one eppodi ment, R4 is NH(1-4C al kyl), for
exanpl e NHMe, NHEt, NHPr, NH Pr or NHBu. A particular exanple is NHVe. WO
2010/ 048314PCT/ US2009/ 081519 16 [0095] I nfone enbodi ment R4 is CH2OH.

[ 0096] I enbodi nment, eéEN R4 is indeﬁgzgﬁngy selec?Eﬂlmron1F, a, OH,
ove, NH2,|IMe) CH2OH and MHMEN]0097]1n on odi ment, ni&'0, 1, 2, 3 or
4. In one ¥fivodinent, nis 0, 1, 2 or 3. In one enbodiment, nis 0, 1 or 2.
[ 0098] Wst h continued reference to the réng at the 5-position of Formula I,
i n certaiAaNenbodi ments,” A1 null, -CH TTﬁﬁ -CH2CH2-. [0099] I n one

enbodi ne Lﬁk is null, suskAhat the hetemag?clic ring at the 5-position of
For mul a as the structure: R3 Y NA 1i HN\T/

. @

[0080] In certain embodiments, R* is phenyl which is optionally substituted with an
NHSO,(1-4C alkyl) group such a methanesulfonamido or an ecthanesulfonamido group.

Particular values for R? include the structures:

& & &
\I::j \T:::l\NHSOZMe \[::]\NHSOZEt

[0081] In certain embodiments, R? is C(=0)NR°R” or C(=0)OR&.

[0082] In certain embodiments, R? is C(=0)NR°R’. In certain embodiments, R® is H
or (1-4C)alkyl and R'is H, (1-4C)alkyl, or (3-6C)cycloalkyl. Particular values for R? include
C(=0)NH,, C(=0)NMe, C(=0)NMe, and C(=O)NH-cyclopropyl.

[0083] In certain embodiments R? is C(=O)NR°R', where NR°R' forms a 4-6-
membered azacyclic ring optionally having an additional ring heteroatom selected from N
and O, wherein the azacyclic ring is optionally substituted with OH. Particular values for R?

include the structures:

H{N ‘J‘j\ f;\
N o g

OH
[0084] In certain embodiments where R? is C(=0)OR®. Particular examples include
C(=0)OH and C(=0)Me.



| (R4), [00100]where R3, R4, Y and n are as defined herein. In one

enbodi nent, Y is phenyl optionally substituted with one or nore

subst i t uenbw0iodependent | y sel ected from hal ogen, (1- 4€caluseoog/o6BF8 and
CHF2. In one enbodinment, Y is 5-6 nenbered heteroaryl ring having a ring
het eroat om sel ected from N and S, wherein said heteroaryl ring is
optionally substituted with one or nore hal ogen atons. |In one enbodi nent,
R3 is Hpo83jgen. IRcfamophew terhosityenients8a theringthk S-pdspntdf Fokauladxanpl e
of the ring at t he 5- p05|t|on of Formula I when X is null includes the

st r uct (Es Smbodingpt oY | fsn PEaRY! eﬂﬁmaHﬁnﬁu sttutad opith oG RY tRate Kestituents

het ero I S (R4) .
[00102] e P dpfticl MonihRBZn | 23Rl OV B CHPS, IIBHIEE Y iV
phenyl phehylospadohylls snldstmttw @zdhvunb mroﬂ@recslubmn@tss indspéridesting selediele frendBNt | y
sel ected from hal ogen C) al koxy, CHF2., In one enbodinent, Y is

a 5- wﬁ fenife  Fretiy GHFW Tp |Cﬁ‘§alﬂ§mbﬁaméfmﬁ’ ﬁ@l%‘%ﬁ‘é%apf&ﬂagmsgb%ﬂéwe@ M8 N and
S,
5010/ 0435 Ptk PSS anth ' BGubMaOPHAANRL WincllBh phonyl, 3-uoropheml 2.5+ e

| n one d&ffhadpinent,, 24§Blo'rcs5¥fynbr<qglemyl Immamomﬁrenglntﬁ}memy 5- fRSorbphemigt h3d . In
one enbaodi nent ?ac R4 is Eeyently sel ed fr mF, d, OH, Owe,
ND,  NHREUOrR b Sciresorlicay e fivgrphenli s nd 1 o%clzloro -5-
Particq? e@%ﬁﬁples of the rlng at the 5- p05|t|on of Fornmula | when X is
CH2 includ e structures: OHOVENH2

[0086] In one embodiment, Y is a 5-6 membered heteroaryl ring having a ring

heteroatom selected from N and S and optionally substituted with one or more halogen
atoms. Examples include pyridyl and thienyl groups optionally substituted with one or more
halogen atoms, for example one or more fluoro atoms. Particular values for Y include 2-
pyridyl, 3-pyridyl, 5-fluoropyrid-3-yl and 2-thienyl.

[0087] In one embodiment, the Y group has the absolute configuration shown in

Figure Ia:

X R1 R2 .
Ia

[0088] With reference to the R® substituent, in one embodiment R* is H. In one
embodiment, R® is (1-4C)alkyl, for example, methyl, ethyl, propyl, isopropyl or butyl.
Particular values for R* include hydrogen and methyl.

[0089] With reference to the R* substituent, in one embodiment R* is halogen.

Particular examples are fluoro and chloro.

[0090] In one embodiment, R* is (1-4C)alkyl, such as methyl, ethyl, propyl,
isopropyl, or butyl. A particular example is methyl.

[0091] In one embodiment, R* is OH.

[0092] In one embodiment, R* is (1-4 C)alkoxy, for example OMe and OEt.

[0093] In one embodiment, R* is NH,.

[0094] In one embodiment, R? is NH(1-4C alkyl), for example NHMe, NHEt, NHPr,

NHiPr or NHBu. A particular example is NHMe.



c WD 2010/ 048314PCT/ US2009/ 061519 18 y R3 N1 1 | (R4)n [00104] where R3,
R4, Y and n are as defined herein. In one enbodi nent, phenyl optionally
subst i t utwo 20d0idaszine or nore substituents i ndependent!| yPseluseaadetsnom

hal ogen, (1- 4C) al koxy, CF3 and CHF2. In one enbodiment, Y is a 5-6
nmenbered heteroaryl ring having a ri nge het er oat om sel ect ed fromN and S,
wherein said heteroaryl ring is optlonally substituted with one or nore

hal ogern0693)ns. | Mnone ceibbdidicrg ™’ is BBIZDH hydrogen I n anot her enbodi nent, R3
is nethﬁ In one enbodiment, nis . I n one enbodinent, n is O.

Q,
Part i cUP896lexanpllaongrenthedimenseagh R H@l@@p@@ﬁmlwpleﬁted:&pmﬁ £l OFhéM | s
CH2CH2 [ es [00105] I n one enbodinent, X is -CH20-. In
one eang ?nhg%?ﬁrtﬁiﬁﬁdﬁhgcycl icring at the 5-position of Formula | has
the stroo9re: Y IRDHné Zmbdintdd,Gbisvier 8, Ry 4Rdn oie ambodin®hg nas 0def2 pedl
herein. I n one enbodi nent, Y is phenyl optionally substituted with one or
nor e sJB@PFF@@H@@Wﬁ@éanH%% y sel ect ed from hal ogen, (1- 4C)al koxy, CF3
and CHR n one yl O I d. ione or
nore s gstt%]t uent S\%Iml’% heng ?%réngeelpge@{% ed & eBtéirlné) Ebogl}lo %l?gg&#\&q mV\ée n Tone
enbodi reetiodinterits )alsSruﬁ r@ﬂrperedHBEHex oaryl ring haV| ng a ring het er oat om
selected fromN and S, wherein _said heteroar% ring is gptionally

A

subst i tIA0%H wi t h [Brose smbedieens A e, sidhndat iy helseocapioENEehthe 5ﬁ308|1t$0n

hydrog ment , R3 is nethyl. In one enbodinent, nis 0, 1
g?rFtolhglﬁ‘lqg?ltag% Sﬁﬁg@géof the ri ng at the 5-position of For mula | when X

| s - CHZO i ncl ude the structures: KO 2%0/ 048314PCT/ US2009/ 061519
Y~
—N

WJ

(R

[00100] where R?, R*, Y and n are as defined herein. In one embodiment, Y is phenyl
optionally substituted with one or more substituents independently selected from halogen, (1-
4C)alkoxy, CF3 and CHF;. In one embodiment, Y is 5-6 membered heteroaryl ring having a
ring heteroatom selected from N and S, wherein said heteroaryl ring is optionally substituted
with one or more halogen atoms. In one embodiment, R’ is hydrogen. In another
embodiment, R* is methyl. A particular example of the ring at the 5-position of Formula I

when X is null includes the structures:

QY G P

[00101] In one embodiment, X is CH,, such that the heterocyclic ring at the 5-position

Yo
Y;:)N

(R)n

of Formula I has the structure:

[00102] where R?, R*, Y and n are as defined herein. In one embodiment Y is phenyl
optionally substituted with one or more substituents independently selected from halogen, (1-
4C)alkoxy, CF3 and CHF,. In one embodiment, Y is a 5-6 membered heteroaryl ring having

a ring heteroatom selected from N and S, wherein said heteroaryl ring is optionally



19 [00107]1n one enbodiment, X is -CH2NRd-. In one enbodi nent, the
heterocyclic ring at the 5-position of Fornula | has the structure: Y R3 X
N / N ?( RepreoRReb4p00108] where R3, R4, Y, Rd and n are aspdefise@d/obsiei n. I n
one enbodinment, Rd is H 1In one enbodinent, Rd is (1-4C alkyl), for exanple
met hyl , ethyl, propyl, isopropyl, or Q?tyl. A particular exanple is nethyl.
In one enbodinent, Y is phenyl optionally substituted with one or nore
subst i tsubstitsted dperdenidry hslekechetsf Toonhahbgiment B? 4Q)alrkepxy In Gh&hand
CHF2. I n one enbodinent, Y is a 5-6 nenbered heteroaryl rin% havi%g aring
het er oipdEBEEcR eif nistiayh A aperabodimente parhdyiig indepandsatly pelegietyfrpa F, Cl,

opt i onalg.y, L tye A r r 0g . : igent, n
S 0. By OB N MG PRI CHEY G IR 0Bt Bfad e O Tonen X
i S - CHANRdeuldrnsdanghée st dfeths tringcdt the $-pos{tida 1619 anolimden X iFaHLhalute ithec! ude
compound of Fornula Ib, wherein [00110]R is H or (1-6C alkyl); [00111] R2

i s NRbREUCUIRI1L12] NRbRc fornms a 4 nenbered heterocyclic ring having a ring
tom wherein sajd heterocyclic ri is optionally suQstituted

with o re substif tsﬁbndependentl elegyed from ha OH,
(1-4C aMNey W/L4Qa'u ~/0C(=0) (1- 4 Iy NH2, - NHE=0F0( 1-74
al kyl') and [(1y4C) hydr oxyal [ 00113] or orns a 5-6 nenbef ed

het er ocycl i®sfing having a nyhg het er oat om whi is nitrogen and™gptionally
having a second ring heteroaggm or group selectpd fromN, 0 and SQ!Q
wherein the heterocyclic ring is optionally substituted with one or” nore

WO 2010/ 348314PCT/ US2009/ 519 20 substit s i ndependent | | ected from

OH, hal og ‘7%,4 (1-4CF:) |, '}202(1-4C al , @/EOZH, NH2, 0)%1-4(:
al kyl) fand” oXen N F N F N

F Cl
F
c e . 7 . e c P
N N N N
OH
HN

HO

CHF2 CF3 Cl
et n, ",
/ / / ",
F N F N F N E 4
OMe
F/%

[00103] In one embodiment, X is CH,CH,, such that the heterocyclic ring at the 5-

position of Formula I has the structure:



[00114]Y is phenyl optionally substituted with one or nore substituents

i ndependently sel ected from hal ogen, (1-4C)al koxy, CF3 and CHF2; [00115] X
is null, wOHBt0/04€¥14- CH2CH2-; [00116]R3 is H or (1-4C al legir)us2¢000dsi} each R4
i s independently selected from hal ogen, (1-4C alkyl, OH, (1-4 C) al koxy,

NH2, NH(1-4C al kyl) and CH2CH, and [O %18]n is 0, 1, or 2. [00119]In one
enbodi nent of Fornula Ib, Y is phenyl optionally substituted with one or
nore hal ogen atons. |In one enbodi meptrdf, Formula Ib, Y is phenyl optionally

substituted with one or two fluorin ms. [00120] 1 n one enbodi nent of
Formula I'b, NRbRc forns a 4 nenbered(het)erocyclic ring having a ring
nitrogen atom wherein said ring is onally substituted with one or nore

substituents independently sel ected frlgm hal ogen, OH, (1-4C alkyl), (1-4

O) al koxy, -0C(=0)(1-4C alkyl), NH2, -®He(=0)0(1-4C al kyl) and

(1-40 yal k R3( KH) r nmb Qehe! i ng
havi ngh[gﬁqr%g he%qél’#eclggtR()PnRvﬂn?{cl\l(ﬁllalRfsi a&]?taggigg?\é%ﬁe opt ﬁ)?\jg? P‘f}ﬁ’ﬁglv. ng %H%Isl 1cond
ri ng hetpeipodtyosubstitugxovith eed @ohed stiibonudits iadepedd SER, scldeexderam hhlegen, (1-
heterocyclic ring is tionally substituted with one qr nore substituents

i ndepe ﬁ%%ﬂé%ﬁgsea@fiéﬁg% o‘ﬁ@@ﬂ,e”ﬁ’ﬁa’éﬁf‘é’ﬁ,‘{ @%?-6(111@%%3 egieroagdgme basing y | ) |
CO2H, NH2; TP LelcdiCa ol N aRd ©XQhele0124] h8e 1%@' G GRbn Al
Formul a Iz%lg N 1rFoic ?f)rrense a 5-r6 menber ed ﬁ’e%erocycl#cerl g ha in[;B%a Irlalﬁr?’g

het er oaubstituseil ohith snaior mogre rhakpdn apaonal Inyolawinhgdiaest dond hyidnegehet Br oat om
or group selected from;N, 0 a SQ2, erein the heteracyclic ring is

opt i ondlP S EBLR TSI mmﬁth@ﬂgln&nem dgﬁ%w&eﬁt@- ?{Béﬁéﬁﬁ@ﬁﬁﬂgf%é’l ect ed
from O ohabogRMar Ckanpled of 45 fihl ¥ th CFGlobitidl H Kool N, cH,CcH

NHC( :O)ISO( 1-4C a{ﬂﬁg/l) aIr)]d gxo. [0%1a22] In onle enbodi msnat of Formul a b,2 nis
zer o orindnée the@GU&8ickn one enbodi ment of Fornmula Ib, R3 is hydrogen.

[ 00124] Conpounds gf_Fornula I b include conpounds of Fornula Ic wherein:
[00125] R is H or 6C al kyl); [00126]¢ S NRbRc; [00127] NRbRc forns a 4
menber ed het erocy f i tr%en atom wherein said
heterocyclic ring isYopfronally substitutedwyth one or nore substituents
/061519 21 i ndependent)ly sel ected from hal ogen, OH,
(1-4C al kyl), (1-4 Cralkoxy, -0C(=0)(1-4C 2 ), NH2, -NHC(=0)0(1-4C

al kyl n 1- 4C) hydr oxyal kyl ;
yh [30905(] )Inyone eél)()odin%/en’[, X is -CH,0-. In one embodiment, the heterocyclic ring at

the 5-position of Formula I has the structure:

w5 R

2LN
O_K(R“)n

[00106] where R?, R?, Y and n are as defined herein. In one embodiment, Y is phenyl
optionally substituted with one or more substituents independently selected from halogen, (1-
4C)alkoxy, CF; and CHF,. In one embodiment, Y is phenyl optionally substituted with one
or more substituents independently selected from F and (1-4C)alkoxy. In one embodiment,
Y is a 5-6 membered heteroaryl ring having a ring heteroatom selected from N and S,
wherein said heteroaryl ring is optionally substituted with one or more halogen atoms. In one
embodiment, R? is hydrogen. In another embodiment, R* is methyl. In one embodiment, n is

0, 1 or 2. Particular examples of the ring at the 5-position of Formula I when X is -CH;O-

include the structures:

ya 7 o
N N N
) ) W,



[00128]Y is phenyl optionally substituted with one or nore substituents

i ndependently sel ected from hal ogen, (1-4C)al koxy, CF3 and CHF2; [00129] X
is -CH2-;,wpQobaass3 is H or (1-4C al kyl); [00131] each R#craiscovdepsndent |y

sel ected from hal ogen, (1-4C)alkyl, OH (1-4 C)al koxy, NH2, NH(1-4C al kyl)
and CH20H, and [00132]n is O, 1, or 2,,[00133]1n one enbodi nent of Fornula
lc, the heterocyclic ring formed by NE%RC is optionally substituted with

one or t b%;ituents i ndep, ntly selected f F, OH nethyl, Ow,
OC(:O)C% ~ 'NH2, - NHC(=0) )Qband CH2OH.N [ 09134] I n one enbodi nent of
For mul a" I ¢ terocyclic £l fOF med by NRb S ;wnenbered azcyclic

ring optional J'yN ubstituted @it ?Sf or two substi ts independently
n -

selected fro (1-4C al kyl), 0(1-4C al kyl )¢ for exanple OH, M and
O\Ve. [00135] 18 dne enbodi ment of ®Fornula Ic, Y is mhegyl optiagnally
substituted with one or nore hal ogen atons. I n one enbodi nent of Formula
lc, Y i[80HNdny| dptansreanbodingess i BulEdBNE t-h Ibwac smbodisnant.u dhs Aefercsehs.

uner oi R Ba s et Lo TR P BPRbRARTCT3E R e ReoRe: [ 00130) neoRe

forms a 5-6 nmenbered heterocyclic rigg-having a ring heteroatomwhich is

nitrogen and optionally having a s& ring heteroatom or group sel ected
fromN, O and SO2, wherein the hetefocyclic ring is optionally substituted
Wi th one or nore substituents indep &ly sel ected from OH, hal ogen, CF3,

(1-4C) al kyl, CO2(1-4C al kyl), CO2H, /NH2, ﬁHC(=0)0(1-4C al kyl') and oxo;
[00140] Y is phenyl optionally substVituted with one or nore substituents

L S TN i R T
sel ect ad ohk eRIbBANRAE R i§ Ar-4ChadlykY For Rhtnpledméhyl, ethyl, propyl, isopropyl, or butyl.
A particular example is methyl. In one embodiment, Y is phenyl optionally substituted with
one or more substituents independently selected from halogen, (1-4C)alkoxy, CF3 and CHF,.
In one embodiment, Y is a 5-6 membered heteroaryl ring having a ring heteroatom selected
from N and S, wherein said heteroaryl ring is optionally substituted with one or more halogen
atoms. In one embodiment, n is 0. Particular examples of the ring at the 5-position of

Formula I when X is -CH,NR®- include the structures:

C:%} {% C?} ()

HN /N

[00109] Compounds of Formula I include compound of Formula Ib, wherein

[00110] R'is H or (1-6C alkyl);

[00111] R”is NRR";

[00112] NRPR¢ forms a 4 membered heterocyclic ring having a ring nitrogen atom,

wherein said heterocyclic ring is optionally substituted with one or more substituents
independently selected from halogen, OH, (1-4C alkyl), (1-4 C)alkoxy, -OC(=0)(1-4C alkyl),
NH,, -NHC(=0)O(1-4C alkyl) and (1-4C)hydroxyalkyl,

[00113] or NR"R® forms a 5-6 membered heterocyclic ring having a ring heteroatom
which is nitrogen and optionally having a second ring heteroatom or group selected from N,

O and SO,, wherein the heterocyclic ring is optionally substituted with one or more



C) al koxy, NH2, NH(1-4C alkyl) and CH20H, and [00144]n is O, 1, or 2. WO
2010/ 048314PCT/ US2009/ 061519 22 [00145] 1 n one enbodi nent of Formula Id, the
het er ocycWwoeoromgsiior med by NRbRc is optionally substitecedsamhesne or two
substituents independently selected fromOH F, NH2, CO2H, CQ2Et,

NHCO2C( CH3) 3, CF3, nethyl, ethyl, |50960pyl C2C(CH2) 3 and oxo. [00146]1n
one enbodi nent of Formula Id, the heterocycllc ring formed by NRbRc is a

5- 6 nendabstRoemy aclypérdently Bgeapd iforalO), mltash] Cut,qd-46)hlicyDr@O gt -4q04lkyl),
substltuents |ndeﬁen ently selected fromOH, F, NH2, CO2H, CQ2Et,

NHCO2 C( HeP GO -4CilkyD and @¥95r opyl . CORC(CH2) 3 and oxo. [00147]1n
one e |t ofy ks ab
menbe Fggggz@cycl i cll:s(rjllgﬂr%&godjttggﬁif] ?ublg s'?‘? %{%{){éﬁo%?% s%ﬁ%ﬂ%érﬁtsb%dgﬁhﬁe&mlf

subst i tsaautea fi‘dmdbmegnile(II-MQ)aslejx@cCEgiaﬂdGHFg—l F, NH2, CO2H, CQ2Et,

NHCO2C( CH3) 3, CF3, .net hyI et hyl |sopr opyl, CO2C(CH2)3 and oxo. [00148]In
certai 1OBRKdi nent é BHL FeHmp ¢ *CHNRDR: forns a 5- nenmber ed azacyclic ring
option ubst i t to two substituted i ndependently sel ected
from hhi’ I\/b [rgé% lrvvrll Jobnéem odi nent of Fornula Id, the heterocyclic
ring fqﬂﬂEﬂ] by NRaBe RS ia ifdependeiledsddaal dtdane Hanmnpmmo))akyly GHpglli4t ut ed
with one or nore substltuents i ndepe ndently selected fromOH F, NH2, CO2H,
coEt , NedsopoHe N (1eHs alkybiand CH8Hhywnd i sopropyl, corc(CH2) 3 and oxo.
[00150] e e i »f Formula Id, the heterocyclic ring formed by
NRbRc |h6‘1ﬂ% nemgggg?gézracycl ic ring optionally substituted with one or two
substi tjoenty i nddpendenibbytintat eCF@ehuld INYOH pedlyl(chtiéhdllyadulbytitutctiavittexanpl e
OH and Me. [00151]1n one enbodi nent of Forpula Id, Y is phenyl optiaonally
subst i tqit BErahelegehetesps: nolie oRal eRadimetnel Formyaelhsnbotti phsit! smtirealvul a

Id, Y ted with one or two fluorine atons.
[00152]5?1%8@%82”@%&16%32\%& Pé oer'sér%\bj g lc or Id, nis zero or one. [00153]1In
one entjodizegnt oflnFekru@dlBerrof IRdrmR3 bs NR/Ef dgei. a f GAdbdréd hebcyclic
enbodi nent. of Forrmula Ic or Id, R is hydrogen. 00155! Conpounds of Fornul a
| i ncl JH& l@g&p‘goadﬂ@g Bitroget ﬁlﬁp}awh@relwqi éling is optionally substituted with one or more

substituents independently selected from halogen, OH, (1-4C alkyl), (1-4 C)alkoxy,
-OC(=0)(1-4C alkyl), NH,, -NHC(=0)O(1-4C alkyl) and (1-4C)hydroxyalkyl, or (ii) NR°R®
forms a 5-6 membered heterocyclic ring having a ring heteroatom which is nitrogen and
optionally having a second ring heteroatom or group selected from N, O and SO,, wherein
the heterocyclic ring is optionally substituted with one or more substituents independently
selected from OH, halogen, CF3, (1-4C)alkyl, CO»(1-4C alkyl), CO,H, NH,, NHC(=0)O(1-
4C alkyl) and oxo.

[00121] In one embodiment of Formula Ib, NR°R® forms a 5-6 membered heterocyclic
ring having a ring heteroatom which is nitrogen and optionally having a second ring
heteroatom or group selected from N, O and SO,, wherein the heterocyclic ring is optionally
substituted with one or more substituents independently selected from OH, halogen, CF3, (1-

4C)alkyl, CO(1-4C alkyl), CO,H, NH,, NHC(=0)O(1-4C alkyl) and oxo.

[00122] In one embodiment of Formula Ib, n is zero or one.

[00123] In one embodiment of Formula Ib, R” is hydrogen.

[00124] Compounds of Formula Ib include compounds of Formula I¢ wherein:

[00125] R'is H or (1-6C alkyl);

[00126] R”is NRR";

[00127] NRPR® forms a 4 membered heterocyclic ring having a ring nitrogen atom,

wherein said heterocyclic ring is optionally substituted with one or more substituents



[00156] R is Hor (1-6C alkyl); [00157]R2 is NRbRc; [00158] NRbRc forns a 4
nmenbered heterocyclic ring having a ring nitrogen atom wherein said

het er ocycWoceoro/magsi4s optional ly substituted with one or powres2ebstsie uent s
WO 2010/ 048314PCT/ US2009/ 061519 23 i ndependently sel ected from hal ogen, OH,
(1-4C al kyl), (1-4 C)al koxy, -0C(=0)(3;4C alkyl), NH2, -NHC(=0)0(1-4C

al kyl ) and (1-4C)hydroxyal kyl, [00159T0or NRbRc forns a 5-6 nenbered

het er oqy@épeﬁddntllstgellaat\td fignehdlogeg, OEL, €r-datatiop )il -aC)akkory t-Oage0 )@ alRyi)onal |y
having a second ri S%ﬁ‘ete roatom or_group selected fromN, 0 and SQ2,

wher ei MNEheNREHEPHR( A6 elkyDrigdi(s-46pdseratafylisubst i t uted with one or nore

b d
oo 1 A0, )RR S R E B R b RGeSO ¢
menber @dleh&tiéfo@aha/lbgem (g40pNkoyy, @FF ambCHEL;er oat om sel ected fromN and S,
wherein said heteroar | ring is optionally substituted with one or nore

hal oger[ Q’f:’(?r}rs [ 001614Gbk-is null, -CH2-, or -CH2CH2-; [00162]R3 is H or
(1- 4C ; [0 i ndependent ly sel ected from hal ogen,
(1- 4C) q%q%le%c(af@ﬁiﬁﬁ?l)m, NH(1- 4C al kyl) and CH2OH; and

[ 00164] [001531@ 1 ack?. R‘[ Q@Iﬁdﬁdp@@dlﬁhﬂyngtﬁedbéd FenimHatoden] MCl4agskglonpaydst of
Formula I f, V\/nereln b 81 6C al kyl); [00167]R2 is (1 -4

O al kyl©) a@@X}lﬂN@; fN%r‘H: allklx |and@f@0ft im 4 C)hydroxyal kyl, -(1-4C

al kyl) I YNH2, -(1-4C al kyl ) NH(1-4C al kyl), -(1-4C

al kyl) Rl?qﬁﬂ: al ky 3%? il”néér%dArZ het Cycl, hetCyc2, phenyl which is optionally

substi t[00E3B|W t h INfdﬁ@%&ﬂbodﬁlait loy IP)orm@lla I(:Sﬂl@@)@@f@dy@hd: kiyils fhﬁnahby NK?R’E isonal |y
substi tuted vvlth 1-4C al kyl), CN, , NH2, NHwe, N(CH3) CF3,
co2( 1- zpcp,tlaméw yubs W@él-@)el\l% RO dﬂbf@xtu@m Rtjldelf@@.?@é] ﬁ@?%?fi ﬁioén 5 OH,

2 TeTbehSHy HEATC SR L Py iR 6 e SRR (fng atom
[00134] In one ernbodlrnent of Formula I¢, the heterocyclic ring formed by NR°R¢ is 4
membered azcyclic ring optionally substituted with one or two substituents independently
selected from OH, (1-4C alkyl), and -O(1-4C alkyl), for example OH, Me and OMe.

[00135] In one embodiment of Formula I¢, Y is phenyl optionally substituted with one
or more halogen atoms. In one embodiment of Formula I¢, Y is phenyl optionally substituted

with one or two fluorine atoms.

[00136] Compounds of Formula Ib also include compounds of Formula Id wherein:
[00137] R'is H or (1-6C alkyl);

[00138] R” is NR"RS;

[00139] NRPR® forms a 5-6 membered heterocyclic ring having a ring heteroatom

which is nitrogen and optionally having a second ring heteroatom or group selected from N,
O and SO,, wherein the heterocyclic ring is optionally substituted with one or more
substituents independently selected from OH, halogen, CF;, (1-4C)alkyl, CO,(1-4C alkyl),
CO;H, NH;, NHC(=0)O(1-4C alkyl) and oxo;

[00140] Y is phenyl optionally substituted with one or more substituents independently
selected from halogen, (1-4C)alkoxy, CF3 and CHF;

[00141] X is -CHy-;

[00142] R’ is H or (1-4C alkyl);

[00143] cach R* is independently selected from halogen, (1-4C)alkyl, OH, (1-4

C)alkoxy, NH,, NH(1-4C alkyl) and CH,OH; and
[00144] nis0, 1, or 2.



and optionally having a second ring heteroatom independently selected from
N and S, wherein said heteroaryl ring is optionally substituted with one or
nor e subswotasnissisndependent |y sel ected from (1-4C al kyCr/ush@bogsny - (1- 4
C) al koxy, and NH(1-4C alkyl); [00170] hetCycl is a carbon-linked 4-6
nmenbered azacyclic ring optionally su9§t| tuted with one or nore
substituents independently selected fiom (1-4C alkyl), and CO2(1-4C al kyl);

[00171][bet43)c2 i Snanpyhibdditadie of Fomyiiladdz thedirecrodyietic whigdbrmal bijR?Rahd y
substituted vvlth a substituent selected from (1-4C) al kyl; [0017 Re is Hor
( 1- 4C) Apkignally po1trgierwithsong ortwo 4gbafitgnts 16¢6P€Bd€6’@)’é9]@13t66[ﬁl@91 NH,

o 0%%%@@%}& ?E{%ﬁdw &Q{ﬂ}?ég&ﬁl %ﬁs @ i ng éf Boe! oo

azacycl i ¢ T n opt 1 ona ‘oat om sel ected
from N [a0D46), thhQ)InB ehibed@mcyﬁFommia [10)] theshaabbyaamlrimg forthad by NRER® isid h OH;
[00175]Rg is or (1- 6C]) al kyl; [00176]Y.is (i) phenyl optional I%S

substi tu eHleWbF’ﬁ’ o0& YFliGroRe sqpé@palﬂsuewﬂo§tltm?éep\@%@ﬁf:| o1 SEPEC SERPtItRHER

navi ng TPRETHE RN sEPoPR, SEFToRf Qi RHERCTEMRLGH ARUSLARRA, ' 1

ring |35@p®pﬂ;\@®h®((}1¢mmaxbed with one or nore haI ogen atons; [00177]X is
null, -CH2-, -CH2CF [00178]Rd is H or (1-4C al kyl); [00179&R§ ls Hor
(1-4C APRMH [odE%féﬁ’c?HdlanF gf F%@%%éhﬁ we@éﬁﬁé@tr@@ foraed aNGgRnis 2

(1693 gy (s 5y MARAS oL by SR a1l

phenyl mdﬁpeoaimlltlbqsehuihétfnohuOHij\Nm 00OgH 0T O WHE Y CHee T E;, medeperdént | y
sel ected fro haI o&en (né 4C) al koxy, CF3 and CHF2. [00183]In one enbodi nent
of For r%ﬁﬂpéOIP}f CQ:G&Hy)=ng o¥enber ed het er oaryl ring having

[00148] In certain embodiments of Formula Id, -NRPR® forms a 5-membered
azacyclic ring optionally substituted with one to two substituted independently selected from
OH and Me.

[00149] In one embodiment of Formula Id, the heterocyclic ring formed by NR°R® is a
6 membered azacyclic ring optionally substituted with one or more substituents
independently selected from OH, F, NH,, CO,H, CO,Et, NHCO,C(CH,);, CF3, methyl, ethyl,
isopropyl, CO,C(CH3)3 and oxo.

[00150] In one embodiment of Formula Id, the heterocyclic ring formed by NR°R® is a
6 membered azacyclic ring optionally substituted with one or two substituents independently
selected from OH and (1-4C) alkyl, for example OH and Me.

[00151] In one embodiment of Formula Id, Y is phenyl optionally substituted with one
or more halogen atoms. In one embodiment of Formula Id, Y is phenyl optionally

substituted with one or two fluorine atoms.

[00152] In one embodiment of Formula I¢ or Id, n is zero or one.

[00153] In one embodiment of Formula I¢ or Id, R? is hydrogen.

[00154] In one embodiment of Formula I¢ or Id, R' is hydrogen.

[00155] Compounds of Formula I include compound of Formula Ie, wherein:

[00156] R'is H or (1-6C alkyl);

[00157] R”is NRR";

[00158] NRPR¢ forms a 4 membered heterocyclic ring having a ring nitrogen atom,

wherein said heterocyclic ring is optionally substituted with one or more substituents



a ring heteroatomselected fromN and S, wherein said heteroaryl ring is
optionally substituted with one or nore hal ogen atons. [00184]In one
enbodi nerwoabiomasiml a | f, R2 is selected from (1-4C)al kplcT/uste09463)y$ | uor o
alkyl, CF3, -(1 -4 Chydroxyal kyl, (1 -4C alkyl)hetArl, and -(1 -4C

al kyl ) NH( 1 -4C al kyl) [00185]1n one %r‘oodl ment of Formul a If, R2is

sel ected fromnethyl, isopropyl, tert="butyl, CF(CH3)2, CF3, C(CHS) 20H and

C(CH3) Zﬁﬂdﬁﬁrﬂenﬂy(sél,eatadﬁfom I@ezl@geyl DH, 0paa-alicyt), (14@&@@4@)@4&65@3@ 41Q0N.86] I n
one enbodi nent of For is a cycl oEr opyl, cycl obutyl and

cyclopé}ﬁftigu-NHG{g%(B(lu%‘ﬁalkwaéldtékﬁp@lmdé%wli (1-4C al kyl), CN OH CF3,

st oot P 1ok T e 4 i RERe IO Bt nEhTY alalsibite S

For mul aviith 1d?ﬂtrb§etﬁﬁide(qit©dalﬂy banifig » spyonidditlg, hepytdattindy grom Be&é’dtdfd/from N,
pyr azoiﬁ i m daz%P and thi azol .yl .rings aptional I%/ substituted with one
iy 1

siMs 8Peu ﬁ@%d’@ﬁé‘éﬁ’@ iy 1éng é%lOEHOIf?’r”dn?l(t;f ipgedy Wity )mT 1941 BgEN,
1- 4C
éar pon TP Al Pl sk D s g RO G kot

substi t(m)ﬂﬂ M]tﬂNH@%@)O(M(éalkwbahdbxmnt s independently selected from (1-4C
al kyl), and CO2(1-4C al kyl and (iii) a pyridinone or @%rldam none

ring \M{PEWS optY Erab1Oymembaied %ﬁ?@arxmla hawéla@srm&&?éqwatg@wé g A
1-4C .
G0y 050t 34 TEE il hcfAEA SRRSO LSRN ik b SEmb AN, o

wher ei r[00Hﬂ191] RIXiissnu, eCH¢-1e6CA)Ey-) ; [00192] R2 is NRbRc; [00193]Rb is H

or (1-6C al kyl); 00194] Rc is H (1-40C al kyl, (1-4C) hydroxyal kyl, het Ar3,

or pher{9pl62\]\here| ig 5 of (tfnglkys opti onal Iy substituted with one or more

SUESE! (Y nd%amwé xn&e%'eﬁ&etnag fandalf9amodN: (Fa)arg, -Ghl-#9
C)alkoxy, NH,, NH(1-4C alkyl) and CH,OH; and

[00164] nis0, 1, or 2.

[00165] Compounds of Formula I include compounds of Formula If, wherein:

[00166] R'is H or (1-6C alkyl);

[00167] R’ is (1-4C)alkyl, (1-4C)fluoroalkyl, CFs, (1-4C)hydroxyalkyl, -(1-4C

alkyl)hetAr', -(1-4C alkyl)NH,, -(1-4C alkyl)NH(1-4C alkyl), -(1-4C alkyl)N(1-4C alkyl),,
hetAr?, hetCyc', hetCyc®, phenyl which is optionally substituted with NHSO,(1-4C alkyl), or
(3-6C)cycloalkyl which is optionally substituted with (1-4C alkyl), CN, OH, OMe, NH,,
NHMe, N(CHs),, F, CF3, CO,(1-4C alkyl), CO,H, C(=0)NR°R" or C(=0)ORS;

[00168] hetAr' is a 5-membered heteroaryl ring having 1-3 ring nitrogen atoms;
[00169] hetAr” is 5-6 membered heteroaryl ring having at least one nitrogen ring atom
and optionally having a second ring heteroatom independently selected from N and S,
wherein said heteroaryl ring is optionally substituted with one or more substituents
independently selected from (1-4C alkyl), halogen, -(1-4 C)alkoxy, and NH(1-4C alkyl);
[00170] hetCyc' is a carbon-linked 4-6 membered azacyclic ring optionally substituted
with one or more substituents independently selected from (1-4C alkyl), and COy(1-4C
alkyl);

[00171] hetCyc” is a pyridinone or pyridazinone ring which is optionally substituted
with a substituent selected from (1-4C)alkyl;

[00172] R®is H or (1-4C)alkyl,

[00173] R'is H, (1-4C)alkyl, or (3-6C)cycloalkyl;



[00195] het Ar3 is a 5-6 nenbered heteroaryl ring having 1-2 ring heteroatons
i ndependently selected fromN and 0 and optionally substituted with one or
nor e subswotasniussisndependently sel ected from (1-4C) al kpcTUse@206isyoi s (i)
phenyl optionally substituted with one or nore substituents independently
sel ected from hal ogen, (1-4C)alkoxy, 3 and CHF2, or (ii) a 5-6 nenbered
het eroaryl ring having a ring heteroatfomselected fromN and S, wherein
said heqoerm@ryl rarnNR® R’ cfphn@malﬂ -g-rharhisdréd wtzedyc\M:t hn@neptﬁrnanprbam@g @glen

at ons; [00197 X |s nul |, CH2CH2-; [00198]Rd is Hor (1-

al kyl ) :addtionalofing hetgroatass Sflzctadzf@nkw gnd Powbe@}%ﬁ@rﬁzwqhg ri%dlé;?@ﬁa@ﬂm

sel ect gﬁéﬁ&ggg?%qgg , (1-4Calkyl, OH (1- 4C) al koxy, NH2, NH(1-4C a!kyl)
and CH2OH, an 0201]n is 0, 1, 2, 3, 4, 5 or 6. [00202]In one enbodi nent
of For Mo0E7S|g, Y RSisphanyloe®pikiypnal |y substituted with one or nore

substituents independently se|lected from hal ogen, (1-4C)al koxy, CF3 and
cHF2. [I80B3] 1 n ohelsefidodPhreit aptiomdbmspbstitged vwith enes of merpskkyituents

hetero [ ter i n
cai d hapdenhidifly BRI Fork e @ OBy P Pl

at ons. l{e&s@aﬁg]] i havéneabadinkrndateh stoctotfi@n I, anBS, ivhessth egitl ddtctaapyh rihg Me,
t-butyl, CH2CH2OH and CH2CH2CH2CH, dlnethyllsoxazolyl phenyl ,
fIuorodﬁ@WVFMUEHW6W8ﬁﬁ%WVP0n€9§ﬂ@ﬁH@W%Wn fioxyphenyl ,

triflu hyl p diGhl o nyl, and trlnethoxyphenyl WO
2010/03@@?§@CT/Uggg%g?qu§ig ggggg%é particul ar exanpl es incl ude
4-f|uoﬁ00hnnyl 3¥bhfbmqphﬂhmkyb4 chl orophenyl, 3 - cyanophenyl,

4- cyano Bhen , net oxyphenyl 2-4- dlchlorophenyl

3- (tri flOObE nethﬂ?ﬁﬁﬁ@ﬁ%l'(%M§¥B1chlorophenyl and 3, 4, 5- trinethoxyphenyl.

[00205][h?e83f'e emodi ngnt;g Olfn”p& ﬁ%&g@ | Gtectdq ! ﬁ‘OIQl h&o tn, 2(1 h??&%ﬁﬁ] IdHW'( be

apprecla that certain co according to t I'nven
4C)alkoxy, NH,, NH(1-4C alkyl) and CH,OH; and
[00181] nis0,1,2,3,4,50r6.
[00182] In one embodiment of Formula If, Y is phenyl optionally substituted with one

or more substituents independently selected from halogen, (1-4C)alkoxy, CF3 and CHF,.
[00183] In one embodiment of Formula If, Y is a 5-6 membered heteroaryl ring having
a ring heteroatom selected from N and S, wherein said heteroaryl ring is optionally

substituted with one or more halogen atoms.

[00184] In one embodiment of Formula If, R is selected from (1-4C)alkyl, (1-
4C)fluoroalkyl, CFs, -(1-4C)hydroxyalkyl, (1-4C alkyl)hetAr', and -(1-4C alkyl)NH(1-4C
alkyl)

[00185] In one embodiment of Formula If, R? is selected from methyl, isopropyl, tert-
butyl, CF(CH3),, CF3;, C(CH3),OH and C(CH3),CH,OH, 2-(1,2,4-triazolyl)propan-2-yl, and
—C(CH3),NHCH.

[00186] In one embodiment of Formula If, R” is a cyclopropyl, cyclobutyl and
cyclopentyl ring optionally substituted with (1-4C alkyl), CN, OH, CF;, CO,(1-4C alkyl) or
CO.H.

[00187] In one embodiment of Formula If, R? is selected from hetAr?, hetCycl, and
hetCyc?.

[00188] In one embodiment of Formula If, R? is selected from (i) pyridyl, pyrimidyl,

pyrazinyl, pyrazolyl, imidazolyl and thiazolyl rings optionally substituted with one or more

substituents independently selected from (1-4C alkyl), halogen, (1-4C)alkoxy and NH(1-4C



contain one or nore centers of asymmetry and nmay therefore be prepared and
isolated in a mxture of isonmers such as a racem c or diastereoneric

m xt ure, wWo 20r)/@831enanti onerically pure form It is inteotas2alatisad |
stereoi soneric forns of the conpounds of the invention, including but not
limted to, diastereoners, enanti orrer§5and atropi soners, as well as

m xtures thereof such as racemc mxtires, formpart of the present

i nvent iabiyl); [(QP240Bdh-hinkdbagtidingt, pyeslidihgmdgipertidiny Wiggseopitivaaldt ertsomieim st ry
of any particular chiral atomis not s[)ﬁ%cifi ed, then all_ stereoisoners are

cont enpVih e¥f ArmotesEpsidetsigdensadensiysinsted feam { dCialobh GQsRL angf P4 1-4C

h y bl Nred ‘ i ne. ti
ar 1 oul o g fF s TBAGIoh br M bhe BT BRRORAY WASILER gREN 1na @
def i nedub§tl0&D8¢lcdttd fohl (1adGelklpe appreci ated that certain conpounds of

Formula | may be used as internediates foy further .cenpounds qof Fornmula I.
[ 00209]#EB% orpodi@se SW%P@FIF?HF%WOWWE Ud%£ Eh%ﬁ@éﬂﬁ&%%d%»@@%ept able salts

t her ool foRddi ti @i SLERAMALPISTuFObANb A oHcifuliiG! Helgft her salts of
y p

such conmpounds which are not necessari armaceuti cal Py acceptable salts,
and whi[ob191gy be Risiefiidr (A5G sikelyredi at es for preparing and/ or purifying
conpounds of Formnmula | ,and/or for separating enantioners of conpounds of
For mul d09192%xanpIRsSdR Barticul ar salts inciude hydrogen sulfate salts,

hydr och[h?{g;ﬁe salgis; angl Grdd édlkﬁgoacet ate salts. [00210]1t will further be
e S

apprecia t hat the conmpoun f Formula | and their salts may be isol ated
in the [Doramof satvatids(1-a0shilatcondi@pldrokdkylanytAsticdr sieinyRtvehdrsinisakl uded
within the scope of the present invention. [00211] The conmpounds of Fornul a

| al so hhgeylug@rEenpyusibstitutegt Widh opeor gpary spbstitpratpindspandantr sderded froppr e

i sot opi rehed a ol . exanpl e, conpounds of the invention

i ncl udeh%gdgr%’oﬁﬁdgﬁﬁﬁgr g)lt(gqg"naelf}g?’ nore hydrogen atons are repl aced deuterium
or trit[0omsjor onetAr i¥D&es-Gankaberidontternsylr gt deethgby-2A rihdChetofoatoms
14C-enriched carbon are within the scope of this jnvention [00212] The term
" (1- 4C)inggmepdlentlys selected Heqrai N ped P st aphipndlht subititHedr WEk $ea®En®are chain

nonoval . [ ) four carbon atons, respectively.
Exanpl esgﬂgtv@)&g%@g%%g%f%%%g%%;gg?ﬂ@b7 i nclude, but are not limted
to, met[pgige]et hylY ik- piy opphhenyR-aptiopally, shibdditilitydl , wizh n@ichyk - mbre- pubgdiydents
2-butyl, and 2-methyl-2-propyl. [00213] The term "(1-4C) al koxy" as used

her ei h indamendely selseior i hhiogEar (| IO Bikamn Heh Atk R b Y A e mamhereal s of

one to - oo h [, el inat j [ t

oxygen SPabarSBE0 BB TP ng HERREELY KFkod MIRL R MO SHAG SR BBl IE |
sat ur atiedptidomadasulsstitbedivithede ohaore mbdo@valt@nd; hydr ocar bon radi cal s of one
to four carbon atons, spectively, wherein one of the hydrogen atons is

re
repl acd80H h an 0% Yibdptf p0XaE] > term "hal ogen" includes fl uoro,

chl or Oz[()mﬁjo anq{diggpor([lp&zg@% ccor ding to another aspect, the present
i nvention provides a process the preparation of a conmpound of Formula |

or a pheoresgeut i dalik ¥l @qdefdt slkyy; salt thereof as defined herein which
conprises: [00217](a) for a conmpound of Fornula | wherein R2 is N

reacti r{gﬂ@ c¢ach "R 1s independently selected from halogen, (1-4C)alkyl, OHR,b l?f—’
4C)alkoxy, NH;, NH(1-4C alkyl) and CH,OH; and
[00201] nis0,1,2,3,4,50r6.
[00202] In one embodiment of Formula Ig, Y is phenyl optionally substituted with one
or more substituents independently selected from halogen, (1-4C)alkoxy, CF3 and CHF,.
[00203] In one embodiment of Formula Ig, Y is a 5-6 membered heteroaryl ring
having a ring heteroatom selected from N and S, wherein said heteroaryl ring is optionally
substituted with one or more halogen atoms.
[00204] In one embodiment of Formula Ig, R® is selected from H, Me, t-butyl,
CH,CH,OH and CH,CH,CH,0H, dimethylisoxazolyl, phenyl, fluorophenyl, chlorophenyl,
cyanophenyl, methoxyphenyl, trifluoromethylphenyl, dichlorophenyl, and trimethoxyphenyl.



correspondi ng conpound of formula Il 11 [00218]wi th a conmpound having the
formula HNRbRc in the presence of a coupling reagent; or [00219](b) for a
conpound wb 2bovoasdia | wherein R2 is NRoRc and Rb is H, peaaiseong/oa1s19
correspondi ng conpound of formula Il with a conpound having the fornul a
0=C=N-Rc; or [00220] (c) for a conpoypd of Formula | wherein R2 is hetAr2
or a phenyl ring which is optionally Substituted with NHS02(1-4C al kyl) ,
reacti ndoge cpurtiedmonelangplaonpoludd dfflkaopicngl, | 13-stilétophengir resiporphagl,
conmpound having the fornula HOC(=0)R2 in the presence of a coupling reagent
and a basenopkenyho221] dapraerientbnpound-Bfthesmienyd: | whe?drdiciroropacnyl,

1-4C - roal or
(3- 60 oyl bup b bPheb RS horopiiedy, s ARCHERARKERRA L ity v ot
CF3, Cd80204C al Kyilone emboditdnt 6 ewtnutglgando,rlee@ndi ng conpound of Fornul a

Il wth a correspondi ng conpound havi ng the formnul aFéRZCI) 20 in the
presend80HI6l o padewilhbe pppreoinfedehptrertaneenmRayAds dFCOrBRg N HIc INVHEFBIMAYR2 | s

(1-40 aéOh?él(i)naPﬁél;Pr \%&I}% héﬁ%r?%k lﬁX}me:?Fi ’an& %iasr%@éﬂg&? %@Qred 8d isolated in a

(3-60C) cyc I'S optiona substitute
2010/ 048344 CT /1445200 1 dh6dsHd Dacthisvot diastbrebDicalckitixtyre G, inCGh efZBpmEaR4]ly- 4C
al kyl') or reacting a correspondi ng conpound of Fornmula Il with a

CO2H,
cor r es g¥RATHE- c dhpvoltiiradsrhiheh 8!l sEcHMmAiICAOPRDC LG )RPmRPURRRO HSJBYIEOBf o

| i dpa: ; : F |
whr ei TR BB, B AR b ienf FETROPLOGRD. 8" ) e
[ 00224 mixtiresthe@opaichds hasemigmittercs o part biNReRfredent inhentjphesence of a base;

or 100388 T 0% SMBANRS Pbwh crein Awhere 1h6 Stcfeachemistry \of Any' Sarticuias "9
chiral atom is not specified, then all stereoisomers are contemplated and included as the
compounds of the invention. Where stereochemistry is specified by a solid wedge or dashed
line representing a particular configuration, then that sterecoisomer is so specified and defined.
[00208] It will also be appreciated that certain compounds of Formula I may be used
as intermediates for further compounds of Formula 1.

[00209] The compounds of Formula I include pharmaceutically acceptable salts
thereof. In addition, the compounds of Formula I also include other salts of such compounds
which are not necessarily pharmaceutically acceptable salts, and which may be useful as
intermediates for preparing and/or purifying compounds of Formula I and/or for separating
enantiomers of compounds of Formula I. Examples of particular salts include hydrogen
sulfate salts, hydrochloride salts and trifluoroacetate salts.

[00210] It will further be appreciated that the compounds of Formula I and their salts
may be isolated in the form of solvates, and accordingly that any such solvate is included
within the scope of the present invention.

[00211] The compounds of Formula I also include compounds that differ only in the
presence of one or more isotopically enriched atoms. For example, compounds of the
invention include compounds wherein one or more hydrogen atoms are replaced deuterium or
tritium, or one or more carbon atoms are replaced by a *C- or *C-enriched carbon are within
the scope of this invention.

[00212] The term "(1-4C) alkyl" as used herein refers to saturated linear or branched-

chain monovalent hydrocarbon radicals of one to four carbon atoms, respectively. Examples



conpound of Forrmula Il with nmethyl 2-chloro-2-oxoacetate, and treating with
an al kali hydroxide to prepare a conpound of forrmula | where Rg is H and

[ 00226] r ewownTIg48314addi ng any protecting groups if desi petjusasnd/obBnoi ng a
salt if desired. [00227] Referring to nethods (a) and (e), exanples of

sui tabl e coupling reagents include CDL,(carbonyl diimdazole), phosgene,
and bis(trichloronethyl) carbonate. The reaction is optionally perfornmed in
t he pr dsdode bat a@ roe tihiird o, antthel, behst, 1-sophl, aspr&hyEAl -butyl, 2-methyl-1-propyl,
(dllsopropylethglanlne Suj t abl e sol vents include dichl oronet hane,

di chl orfokitihaad 2-agth The reaction is conveniently performed at

anbi ent gbgﬁi’er at Ufh‘% I[H(P 098 QA et @ ?%f&? u# Eatw)éfeldl r{eﬁp&%%&%@d be
pr epar y redu0|ng a c spon i ng conpound of Tornu

1] [OaﬂamhuGMﬁ@kmtaﬂdaﬁdﬁmedutﬁmgcmﬁamHMnmnﬁmp&mwdgxah@bmmheaMMmmgcm
conpound of forrmula Il with zinc dust under acidic conditions, such as in
t he préE%H€§¥8@“KPMC1 (saturated WO 2010/ 048314PCT/ US2009/ 061519 29
aqueou ormac Cn f@g; " t uci ng
conditlons nclu ggigggcé?%t%@B un 1 g§%$9#ﬁﬁﬁgl%#%gﬁﬁ 2€9%5%§@§%§§$

atnnsph&mﬁme@chhﬁrmnﬁ@emﬁempﬁo@nmﬂennmms(ﬁnmﬂhonMabﬂaﬁlMGmsammﬁ$ﬁ0ﬂ¢jng

conmpounds of fornula I1. [00231] Conpounds of Formula I|Il can be prepared by
ni trat i ‘WTENO8F Péghﬁéwar%sn eomsdbiFpasad G A eHRB Yyl a 1V R3 Yi . N (R4 In
"-C X )[00215] The term "halogen" includes fluoro, chloro, bromo and iodo.

[00216] According to another aspect, the present invention provides a process for the

preparation of a compound of Formula I or a pharmaceutically acceptable salt thercof as
defined herein which comprises:
[00217] (a) for a compound of Formula I wherein R* is NR'R®, reacting a

corresponding compound of formula 11

£5R

RN NH
1
[00218] with a compound having the formula HNR"R® in the presence of a coupling
reagent; or
[00219] (b) for a compound of Formula I wherein R? is NR°R® and R" is H, reacting a

corresponding compound of formula IT with a compound having the formula O=C=N-R®; or
[00220] (c) for a compound of Formula I wherein R? is hetAr” or a phenyl ring which
is optionally substituted with NHSO,(1-4C alkyl) , reacting a corresponding compound of
Formula IT with a corresponding compound having the formula HOC(=0)R? in the presence
of a coupling reagent and a base; or

[00221] (d) for a compound of Formula I wherein R*> is (1-4C)alkyl, (1-
4C)fluoroalkyl, CF3, (1-4C)hydroxyalkyl, or (3-6C)cycloalkyl which is optionally substituted
with (1-4C alkyl), CN, OH, CFis, COy(1-4C alkyl) or CO,H, reacting a corresponding
compound of Formula IT with a corresponding compound having the formula (R*C0),0 in
the presence of a base; or

[00222] (¢) for a compound of Formula I wherein R” is (1-4C)alkyl, (1-
4C)fluoroalkyl, CF3, (1-4C)hydroxyalkyl, or (3-6C)cycloalkyl which is optionally substituted



|V [00232] usi ng standard nitrating conditions known in the art, for exanple
by reacting a correspondi ng conpound of Fornmula IV wth nitric acid in the
presence wo 2arv/me3tisvat i ng agent such as TFA or concent r acedrssabfosrsiec aci d.
[ 00233] Conpounds of the forrmula IV can be prepared by coupling a
correspondi ng conpound of Formula V 0234]where Z is a |l eaving group or
atom such as a hal ogen (for exanple ), with a correspondi ng conpound
havi ng wite (f-aCnaikel) MCNRDFY,] _CF;, NHOG(1-C -atky)l) Xr‘Q]OZEDOZéhEﬂm@arc&mR@porﬁﬁlg n, X
and Y are as defined herein, in a suitable solvent such as an al cohol (for
exanpl €oRBYRAAbFoHHulg Hdﬁ%ﬁ&ﬁ@?ﬁ)ponémgépwav% e deures HQdrOdkaipl e at
t enper for. exanple at a tenperature of about
140 C. q&o?r%g%r% ?Glflp(]; %u?%%{}ll%{raeac%aorﬁ'grm ally available or can be prepared
by st arfde22s]net hads fdenowonipoutd @f afdrmul00 23dr&anRb undy= O)NRIR'mudaatihg aand
1l are also believed to be novel and provide a further enbodi nent of this
i nvent i9mPoppdoBirmEkeY i ng to method (b), suitable sol vents include

di chl or onet hane, dichl oroet hane, THE_~and, DMF. The reaction is conveniently
performed at anbi ent tenperaturers 10/ 048314PCT/ US2009/ 061519 30

S

(RH T ) HNA;
X OMe

@)
VIl
[00224] with a compound having the formula HNR°R' in the presence of a base; or
[00225] (g) for a compound of Formula I wherein R* is C(=0)OR®, reacting a

compound of Formula II with methyl 2-chloro-2-oxoacetate, and treating with an alkali

hydroxide to prepare a compound of formula I where R® is H; and

[00226] removing or adding any protecting groups if desired, and forming a salt if
desired.
[00227] Referring to methods (a) and (¢), examples of suitable coupling reagents

include CDI (carbonyl diimidazole), phosgene, and bis(trichloromethyl) carbonate. The
reaction is optionally performed in the presence of a tertiary amine base, such as DIEA
(diisopropylethylamine). Suitable solvents include dichloromethane, dichloroethane, THF,
and DMF. The reaction is conveniently performed at ambient temperature.

[00228] Compounds of formula I1

I

[00229] can be prepared by reducing a corresponding compound of formula ITI

£5R

(R4)n N02

I
[00230] under standard reducing conditions, for example reacting a compound of

formula II with zinc dust under acidic conditions, such as in the presence of NH4Cl (saturated



[ 00238] Referring to nethod (c), suitable coupling reagents include HATU,
HBTU, TBTU, DCC (N, N -dicycl ohexyl carbodiim de), DI EC

(1- ( 3- di meohygioanmassiapr opyl) - 3- et hyl carboi i m de) and any potrhmEseooos a9
coupling reagents well known to persons skilled in the art. Suitable bases
include tertiary am ne bases such as gbisopropylethylanine (DI EA) and
triethylam ne. Suitable solvents inclidde DM and CH3CN. The reaction is
conveniguéduys),pHCL oomacktat adienpanather esahpievwesudh Ganduld astuceny coedipedsat ur e.
[ 00239].Referring. to nethod (d), suitable bases include am ne bases such as
pyri di rigelgdestiepcdingyeogippreds ofifarmaylp dHpumsler o digiogen paasabrrs in Helnisrsnesaiy,

HBTU, T - %& [ 15+l - i, i EC
(1-(3-&ﬁﬁé%ﬂy aﬁ%&%%?ﬁ%&qg¥§%§pﬁ§¥%g@%@ﬁﬂ@%gg qgﬁl ghy ot her am de coupling
reagent[902&]| kna@sinpeunderosorsmsakd llechn Be tpheadsd by Stiirktaly @ Sotevgoding
i ncl ude di chl oronet hane and_di chl oroet hane. The reaction is conveniently
per for ween 0 C and anbi ent tenperature. [00240] The

f or rROEPRENY Barpeg Hiedpiaaulp by d anbi [ 1 Th
ability of conpounds to act as TrkA inhibitorg nay be denmonstrated by the

assays described in Exanples A and_B. e api IN\ty of compounds to act as
TrkB i nhibitors may be denonstrateg b he y described in Exanple B
[ 00241] Conpounds of Formula | are ful NNor treating chronic and acute

pain, including pain associ at &t h kancer, surgery, and bone fracture.
Certai n compounds which are inhibitors of TrkA and/or TrkB may be useful in
the treatnment of nultiple types of palvi including inflammatory pain,

neur opat hi ¢ pain, and pain associated wth cancer, syrgery, and bone

fract url9923[2¢0242]l@5»&)%ﬁagd yfratpygy ARdzions P%W%Il%g‘ed‘%teg‘ﬁlexf‘@f’let Ya5RGRg 2
cancer s. .l Mals I an.. . r i al..cancer .
Tt i A A b Rl e L A R S il
cert ai ngemfsaci bOTEA dir semsasatel @R44] doid.addi ti on, conpounds of Formula | may

al so be used to treat interstitial cystitis (1C, painful bladder syndrone
(PBS), 8033¥4ry i&%mqq@gﬁeé,theamw, AR Ewﬁéepa%?@otm EOUPHP &gt GATCEPONL

psoriaq%ﬁlOhgggﬁghﬁgmpgunds of Formula | may al so be used to treat
denyelinagﬁon an ysnyel i nati on by pronoting nyelination, neuronal
survival, and oligodendrocyte diffe &N on via bl ocking 5p35-TrkA

i nteraction. [00246] Conpounds of Fofnul & | Which are dual inhibitors of
TrkA and TrkB may be useful in t ﬁ; t of multiple types of pain

i ncluding inflamat ory pai n, neuropatQRjc pain, surgical pain and pain
associated with cancer. WO 2010/ 048314PCT/ US2009/ 061519 31 [00247] Conpounds

of For mgbzs4] may Wierel it BefaRRUirbep ¥odto®, §Rh ak Ralbeh Wor bxanife Cly, @atnent  of
bone-rel ated di seases (such as those invol ving bone resorption). Exanples

of boneorigbpondgdiogwayedhivieg hddomtladilat i ¢ bone di sease, treatnent-induced
bone | oss, osteoporosis, rheumatoid arthritis, ankyl osing spondylitis,
Paget' s di sease, and periodontal diseage. The osteoporosis nay be
attributed to (1) nenopause in wonen, NHagi ng in nmen or wonen, (3)
subopti mal bone growth during chi l(8h apnd adol escence that resulted in
failure to reach peak bone mass, and/or'x(4) bone | oss secondary to other
di sease conditions, eating disorders, viredi cati ons and/ or nedi cal
treatnments. [00248] O her osteol ytic diseases that can be treated according
to the [B%%Sé nt i Pvisse RoR'> n, X and Y are as defined herein, in a suitable solvent such as an
alcohol (for example n-butanol or isopropanol), at elevated temperatures, for example at
temperatures between 100 and 180 °C, for example at a temperature of about 140 °C.
Compounds of Formula V are commercially available or can be prepared by standard
methods known in the art.
[00236] Compounds of Formula IT and III are also believed to be novel and provide a
further embodiment of this invention.
[00237] Referring to method (b), suitable solvents include dichloromethane,
dichloroethane, THF, and DMF. The reaction is conveniently performed at ambient

temperature.



are nore localized. A particular exanple is nmetastatic tunor-induced
osteolysis. In this condition, bone cancers or bone netastases induce
| ocal i zedwovml4gaiUS t hat causes pain, bone weakness an@CTrmetosnesi9 Such
| ocal i zed osteolysis also permts tunors to grow | arger by creating nore
space for themin the bone and releashgg grow h factors fromthe bone
matri x. Cancers presently known to catiSe tunor-induced osteol ysis include
hemat ol[00238} malRga@ingi tesméthod).(¢), Byedbddreodthgl MﬂgﬁhmﬁlbhﬁlBCHA@Ul, HBTWpr S

| ung, renal  and thyroid) of which the present

(e.g., breast rost ate

i nvent i gAl ‘éonbép#?m &N -digxclahichycabodipmaehs B r{éw(&dﬁnetbhlénmpﬁ%ya)e ment

i ncl ud i

[ 002501 RRGP A RbS) Sy REher SBRAE LARHAE Rogies BRURELR O BoRORINn sy of

t reat i ngt. dfsiedsebasos imoheiccattiacy athirtel 3sSs sumhaasrtammbpymlgtmlﬁe sRIEA dirglease
or condition is trea ab w th Eﬂig' nhi bitor of TrkA and/or TrkB, cgrr{)rl si ng

admi ni dfighyRging Sufagle ts Brelidsr DMSr and SHEDhd S hefregssionuis £onvesHend

phar ma I ynt effective to treat or
pr evenﬁﬁg%kﬁ@%%t}s{grg&g&g%ﬁdegw%grq g%ﬁg?q%eln%ﬂdﬂpre&{ﬁ? ‘the invention provides a
net hod [00239] eat i rRefpaing, to aadiel (d); mlﬂaalértaﬁsempludeuﬁmmhemlesm asepmdamase or
Typanosoma cruzi infection in a E})I’I ses administerin

sai d mertEsthylapyes ag%éw&%ﬁ wlpélflg é%atgiemé %ﬁ#%:nfti AR BHpbERY> BCEGY

2 t :
R o S o b S P e R ﬁgl |
whi ch aohgransids cadpting sheentngetldkndaindtonemumk skilledenapeutti chlitapleedol ants ve

T 8B SRR bR o S R Pl
it fer et R B CREHRIRRREN AN r eat nent oy be achi eved by
way of [00240§i nul tEredulsty cfegupotindd tocact ae JakatighibMdds may be demonstrated by
e R N
(e.g., lgﬁ%ﬁ%%%% Qﬂ'rétb B e ! %i#eﬁéﬁ%agggg%rggﬁ@l gesics such as NSAI Ds

(e.qg., aspiri |ndone rof'en), and opioids (such
as nor dao2d) , ancCoImmuntiherfalfmuttﬂa: Iaa;remssful[tBGZE:B]m@ chtwid iaed chcofe pad] cal
oncol ogﬁ it.is normal ac%i ce to use a gg Fatl on @f di fferent ;\&]écrpi

t r eat meREY IBg&’P’é‘eﬁSSQé’éaé Y1 CRMCIARUESTT e SAE @P1C YTRCTHRS %{?al%ﬁ%P t her
conmponent §ikbifrs %P?M%ﬂ/@f P i b%ﬁﬁgfun th #ddidatRdht P nﬁﬂn%%ﬁés% afff the
present 1 nvention nay be, for exanhple, surgery, radi otherapy,” chenotherapy,
si gnal ihcladiag uefldnomatoryhpain,t reusopathdd pamm:nﬂqtahmamammdmlﬁndmea surgery, and

[ 00254] Acc%rr di ngly, the conpounds of Formula | nmay be adm nistered in

combi NS one or nore agents selected frommtotic inhibitors,

al kyl atjppgyr39ent GoBfund F&IraPGInfIf S8 aﬁé”%ls%eﬁ’s%?ulDPé% Qéatﬁ%adc%efn%ﬁﬂdﬁ{g ng

anti bi ot| cs, growh factor inhibitors, signal transduction inhibitors, cell
cycle ma:hrdhxla:smrm oemaylnpancmwtlbmndnslpraceaﬂcmmed receptor nodul ators,

pr ot eas i.nhi bi tors, p se inhibi.t bi ol.ogi cal .response.

modi f i éﬁgﬁ‘%m. oTitiag ﬁh@pﬁﬁ%ﬁ&q A5 WeF ppireating jRGTmation Aesrain
ant i - angf.eg6Rsiscadsoet ed antibodi es, HMG CoA reductase inhibitors, and
prenyl -protein transferase inhibitors. [00255] The phrase "effective anmount”
neans d002&ipunt dh atid[tpmurcdmphmd,s athBernaxdiml msyt elsedbet wsed toetmemalinterstinaled of
such treatrre iS S |ent to g%% treat ar eventﬁ%? articul ar dlsease
condi t ISICiragidaddir Sidiomlc GBS} bt Mg PHRGH kB LOPIBT HORK

and/ or qLrdRitis hﬁaps'@,tﬂraﬁguate ameliorate, or elimnate one or nore synptons
of the particular disease, condition, or disorder, or (iii) prevent or

del ay t[f@24hhiset dforopeinds afoFernsyadt o afo tljeeumir ta ¢htideniyslamsion and

conditipn, or di sorder descri bed here| n 6] The amount of ound of
For mul &Yy RERA0GN| | bY ¢ GHPBesH dmYsliRAtioR aﬁﬁéué %uW‘ia H g‘gﬁé rTgteupon
factor sdlg*eggﬁtlﬁﬁmtdﬁ@blg@lglhgggkﬁfrr@glﬁggﬂéw@n di sease condition and its
severity, the identity (€.g., weight) of the nmanmal in need of treatnent,

but car{Oﬂkﬁlﬁér t hel@zspdads ofitomally I déii@r are Wed ibfibooes fKirkAeddiTukB meaydret .
[ 00257] As her ei n, %f?e heim "rra | " ref (érs tq a warm bl ooded a[ﬁl mal
t hat hds® catfeqtingit of myliply 5’;?‘3%6 Raig; ivglydng jolammaioly PapenguLoRgthic

i ncl udggin, lgﬁlrgldai;pﬂﬁtanél bfthta8G@clafod With BERePI 9S, dogs, cats, rats, mce,
hanst ers, primates, including humans.



[ 00258] Conpounds of the invention nmay be adm ni stered by any conveni ent
route, e.g. into the gastrointestinal tract (e.g. rectally or orally), the
nose, | umge,2orueeiikat ure or vascul ature, or transder mal PgTAS2€6006E!Y Y.
Compounds may be admi nistered in any convenient adm nistrative form e.gqg.
tabl ets, powders, capsules, soluti onsgldi spersions, WO

2010/ 048314PCT/ US2009/ 061519 33 suspensi ons, syrups, sprays, suppositories,

gel' s, dood4s|ons, Qahsdueds of Eorrbulahl mapmeseft ﬂh@ﬂpeﬂ’f’ﬁ:yvad@ﬂf@i the apefad ie rics
conventional in _pharmaceutical preparations, . diluents, carriers, pH
nodi fi éF@tmmtb@ﬁ%f%lat%@F%ﬁﬁg (a‘l;j%lrﬁsstho%’é“’f’Wi&%@neaf@ﬁqf%o@geEPEaénP gsf of

parent Q{oﬂk A "HRELRL T BRIIGR  ARPIskEd. bg{‘i @9&9@5%5%% Yﬂdhkecpeoo?fee'ids'se a”d

in a solution or suspensit on formsuita I'njection or I nfusion.
conposidsteopsrobiof rheanfatmd hethrifis ekt loofngt @endylmnu)agms dl@@QeSQahAmbdomgl to
anot her aspect the present inventian pr ovi des a phar rraceutl cal .

conposi 4i§arE- TRRi0SITORY AT MegdeatiEibHise iR 4D geepamg la WOrRRN, £2)AgHIRABER Pcal | y

accept apbfer 3o bbSt A bond 3 AiSh kAR PRIGGRRRY Suoll BeRNaHATQM TR hiufhe

phar maceuti ¢ sittiron~inc est e conp ound’ rrru a | together with
a phar maceachipeak Ibynamwtaamoe (4 bane rlbssoyecmaiary ar othbﬂdl@é‘ﬂ% Acditiohsn gating

anot her  aspect, pr esent |nvent|on provi des a conpound of Formula | or a
phar machtprders M l%@ébﬁ%?rem‘%‘aﬁ UHCAER®SY , for use in therapy, such as the

treat myjh, zﬁBf I a;@tﬂb} 6#&%@8&&9& HX‘E dall é)%rfre'a{'éﬁ'ag&&rﬁfngQB thef eé%@seﬁ{r‘rg{vgﬁtioﬂ kB,

such as diated condition, suc S one or

condit me]smieslocalhedi Aepatioulaf @ﬁa’a‘ﬁﬁl]:Ascmetdstatg: tun@-ihdudedesstadypactin thive
present invention provides the use of CP d of Forprula | or,. a

phar mac@nfiien lP%}leéé’&‘i?ﬁft AEC RS HRRISES 19N AR OSteP BABHICABIS R4BohRA% i on
that c r h t T I Tr kA
and/ or qger %ﬁegs at e Wg%ntsj]?éthl %)OEEMS%HC %’?Sés (E:ﬂgn ?ﬂia{(;% t%%éﬁqﬂ %Jdgh‘ﬁ r¥above
In one oemnmgmmatspadekfer theweint the bopr ad @easiag (gmmhlfmdomffr&mnhmlb@elmatnx a
phar macceutl cal | a cept able salt thereof, for use in the treatnent of

pai
cancer ,CaNGFTSa pHEETEh, Kiod(Tr de gaMEr AMMOngresda Qsteglysiy gaHBdG nheratological

i nf ectl n e :
ALY p%%agsggé% nggggna[nmpoozl i maﬁaﬁ@@@l?%ﬂ?%&g (B vroneHrb@ite] fing,

- di f | uoewp hediyr@gdy, rdlaf dvhneh the pydsgppyinenabo cpntémphatesajepymg.m di n-3 - y1)-3

i 33?5@%??@%3: ) S@}wsafi G Xﬂ?engegrﬁ)trﬁ%%%&%‘tﬁeaprosEyla?%w I fregmengal .y

1 - di nethydidb @oitibP0265] (R)- 1 -tert-butyl-3 -(5 -(2-(2,5

-di fl uorophenyl ) pyrrolidin- 1 -yl)pyrazolo | 1 ,5 - a] pyrimdin-3

-yl ) ur 48023000266]Adeprdidgly ( &10’(]@62-45@6;(5 of dhiis| inoervph ey Viylpy o modthell nf tréating

-yh) pyr({a sze(a)llse% s medlgal C%LR ¥1roilsn}nda rr]narnrnaly w)hereln saﬂgn slelélseeoraaondltlon is treatable
with an inhibitor of TrkA and/or TrkB, comprising administering to said mammal one or
more compounds of Formula I or a pharmaceutically acceptable salt thereof in an amount
effective to treat or prevent said disorder. In a particular embodiment, the invention provides
a method of treating pain, cancer, inflammation, neurodegenerative disease or Typanosoma
cruzi infection in a mammal, which comprises administering to said mammal a
therapeutically effective amount of a compound of Formula I, or a pharmaceutically
acceptable salt thereof.
[00251] In another embodiment, the invention provides a method of treating osteolytic
disease in a mammal, which comprises administering to said mammal a therapeutically
effective amount of a compound of Formula I or a pharmaceutically acceptable salt thereof.
[00252] The compounds of the present invention can be used in combination with one

or more additional drugs that work by the same or a different mechanism of action. Such

conjoint treatment may be achieved by way of the simultancous, sequential or separate



[00267] (R) -N-(5 -(2-(2,5 -difluorophenyl)pyrrolidin- 1 -yl)pyrazolo [ 1,5
-alpyrimdin-3 - yl)isobutyram de; WD 2010/ 048314PCT/ US2009/ 061519 34
[ 00268] ( Rvoldo{084¢84( 3- f | uor ophenyl ) pyrrol i di n-1-yl) pyr ararajsiesoeispyri m di n
-3-yl)- 1-nethyl -6-o0x0-1, 6-di hydropyri dazi ne- 3- car boxam de;
[00269] (R) - N-(5-(4,4-difluoro-2-(3-fl gQrophenyI )pyrrolidin-1-yl)pyrazol o[ 1,
5- a]pyrimdin-3-yl)-3-hydroxyazeti di ne- 1- car boxam de;
[ 00270]ddRinibtrdtion( 3f (tRe ¢hdividaalSedhp@tcaphenyhe memrrmin't di Bxdimpiky pyoladobnfi-1, 5-
a] pyrim din-3-yl1) - 3- hydroxyazet i di ne- 1- car boxam de
[ ooz71p(lﬂz}mma20®z ( Qar(l@mmfiﬁo ﬁ&?ﬁ%@ﬁy(eﬁayr@e&m@ﬁhﬁm@y| Joptjsors ored 18URMi mi di n
-3- yl)
L0022 TREBNEL S f S ABKATAT apiri, ipuprofen, ipdomethagpin, and ketompleny gnd g o
m di n- 3pioidy (sBethydmnovphiaiegtandichemdtheapbaicaigents,

00273 N (5-(2-(3-.chl oro-5-fluorophenyl)pyrrolidin-1-yl razol o[ 1, 5-
([3_] pyri 1{.&)9*5{)_] 3( y1§1n31(1?1§311dd3fﬁ%% @pg@logy Ed%/ Bg&%%pa@tlce to useya %opr%bmatlon éf

[ 002 74:!5((1&1161}{- folr)rng éf ﬁg%;[ﬁfé% 1!0%9{?9 g?‘%% Itl)entsw%]!l Uao,t{c%p %E&lgmr@g_&b@& @helot}{é't) pyraz

olo[1 pyrim azet 1 di ne- oxam

[ 00275]c(oFb)pohle1(t€s) 02 sych, confhiidtl tmatm@hemydidlpgm tootanpasitiony lof thermzehonlelticm) pyri m
I di n-3- vyl phol i n% 4- car boxam de;

[00276]7%) 1 N %46(@5@ (SHrEsTYi RriogicEe shr PAeragyi signelirgnsivsion ghibiters. a] py
rim di Ny 43 YohosrolyALaxyRNES ol i di ne- 1- car boxami de;

[00254] Accordingly, the compounds of Formula I may be administered in
combination with one or more agents selected from mitotic inhibitors, alkylating agents, anti-
metabolites, antisense DNA or RNA, intercalating antibiotics, growth factor inhibitors, signal
transduction inhibitors, cell cycle inhibitors, enzyme inhibitors, retinoid receptor modulators,
proteasome inhibitors, topoisomerase inhibitors, biological response modifiers, anti-
hormones, angiogenesis inhibitors, cytostatic agents anti-androgens, targeted antibodies,
HMG-CoA reductase inhibitors, and prenyl-protein transferase inhibitors.

[00255] The phrase "effective amount” means an amount of compound that, when
administered to a mammal in need of such treatment, is sufficient to (i) treat or prevent a
particular disease, condition, or disorder which can be treated with an inhibitor of TrkA
and/or TrkB, (ii) attenuate, ameliorate, or eliminate one or more symptoms of the particular
disease, condition, or disorder, or (iii) prevent or delay the onset of one or more symptoms of
the particular disease, condition, or disorder described herein.

[00256] The amount of a compound of Formula I that will correspond to such an
amount will vary depending upon factors such as the particular compound, disease condition
and its severity, the identity (e.g., weight) of the mammal in need of treatment, but can
nevertheless be routinely determined by one skilled in the art.

[00257] As used herein, the term "mammal" refers to a warm-blooded animal that has
or is at risk of developing a disease described herein and includes, but is not limited to,
guinea pigs, dogs, cats, rats, mice, hamsters, and primates, including humans.

[00258] Compounds of the invention may be administered by any convenient route,
e.g. into the gastrointestinal tract (e.g. rectally or orally), the nose, lungs, musculature or
vasculature, or transdermally or dermally. Compounds may be administered in any

convenient administrative form, e.g. tablets, powders, capsules, solutions, dispersions,



[00277] (3R, 4R) - N- (54(R)-2- (2, 5-di fl uorophenyl ) pyrrolidin-1-yl)pyrazol o[ 1, 5-
al pyrimdin-3-y1)-3, 4-di hydroxypyrrolidi ne-1-carboxam de;

[ 00278] ( Rvoldo{0804884( 2, 5- di f | uor ophenyl ) pyrrol i di n-1-yl ) pgrasedoojodisss a] pyri m
i di n-3- y1l1)-3-nethoxyazeti di ne- 1- car boxam de;

[00279] (R) - N-(5-(2-(2,5-difl uorophenyggpyrrol i di n-1-yl)pyrazol o[ 1, 5-a] pyrim
I di n-3- yl)-3-hydroxy-3-nethyl azeti di ne- 1- car boxam de;

[ 00280]s{iR)endioh§-si Rk 2spaydi flpporsiapienydly, mniulsibhgipatchey bty pySual @bopdsibom] pyri m
i di n-3- yl1)-3-(4-fluorophenyl)urea;

[ 00281]1&y Contzin Cewu)a%%@mw@ak 5L pharmaceytigalnrepsE Bimers g )(b&uﬁm GaAFiIFS, -
1
%/02)%;] )IB%&I{%S(Z (éj’tegbgi ﬁlﬁlg%{% Tiéeny %nfrroﬁtheél aCt Ve f epHQSr azo o%aiengiera]] pyrim

I di n- 3-adyninisBat{oh- iveddspxd; the rympusidens Wlll be sterile and in a solutlon or suspension
[00283] (R) - N- (5-(2-(2- chloro5f|uoropheny|)pyrrolld|n 1 )pyrazolo[l 5-
a] pyr i riPHEN Pugable yfor intestiony o idsion. nedueh CopgRisigny dormpg further aspect of th

2010/ Oﬁgggﬂﬁlggl US2009/ 061519 35
[ 00284] N-(5-(2-(2-chl oro-5-fl uorophenyl)pyrrolidin-1-yl)pyrazol o[ 1, 5-

al pyri r[ﬂdlfﬂ)—] 3- yl)AcS:oh:ynig ax yraharedspydt,ahe prademendention pooddeste pharmaceutical
[00285] (R) - FZ chl oro-5-fl uorophenyl )p%rrol I di n-1-yl)pyrazol o{ 1, 5-
al pyri rﬁoa}pﬁ51§99’l Wpdg F98INrses. 4 CORPRRG AT @rrnu a’l or a pharmaceutically acceptab

[00286]SQ§)thc%r§51t aDUKhr (Sebbic2: (20600 4oL DRRSAKLARKT Eahhelidhrd

yl ) pyrazol o pyrim yl car army pi perazi ne- ar oxyI ate
includes the cornpound of Formula I together with a pharrnaceutlcally acceptable diluent or
[00287] (S) N-(5 ((R)-2-(2-chl oro-5-fl uorophenyl)pyrrolidin-1-yl)pyrazol o[ 1,
[00260] According to another aspect, the present invention provides a compound of
Formula I or a pharmaceutically acceptable salt thercof, for use in therapy, such as the
treatment of a condition treatable with an inhibitor or TrkA and/or TrkB, such as a TrkA
and/or TrkB mediated condition, such as one or more conditions described herein.
[00261] According to a further aspect, the present invention provides the use of a
compound of Formula I or a pharmaceutically acceptable salt thereof, in the treatment of a
condition that can be treated with an inhibitor of TrkA and/or TrkB, such as a TrkA and/or
TrkB mediated condition, such as a condition as defined hereinabove. In one embodiment,
the invention provides a compound of Formula I, or a pharmaceutically acceptable salt
thereof, for use in the treatment of pain, cancer, inflammation, neurodegenerative disease or
Typanosoma cruzi infection.
[00262] In one embodiment, a compound of the invention is selected from any one of:
[00263] (R)-N-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-
yl)-3-hydroxyazetidine-1-carboxamide;
[00264] (R)-3-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-
yl)-1,1-dimethylurea;
[00265] (R)-1-tert-butyl-3-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-yljurea;
[00266] (R)-1-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-
yl)-3-phenylurea;
[00267] (R)-N-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-
yl)isobutyramide;



a] pyri m di n-3-y1) - 3- net hyl pi perazi ne- 1- car boxam de;

[00288] (R) - N- (5- (2- (2, 5-di fl uorophenyl ) pyrrolidin-1-yl)pyrazol o[ 1, 5-a] pyri m
i di n-3- Wip-24rovegropyl pi per azi ne- 1- car boxam de; PCT/US2009/061519

[00289] (R) - N-(5- (2- (2, 5-di fluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrim
idin-3- yl)-4-ethyl pi perazi ne- 1- carbo? am de;

[00290] (R) - N-(5- (2- (2, 5-di fl uorophenylypyrrolidin-1-yl)pyrazol o[ 1, 5-a] pyri m
[
[
i
[
I

di n- 3-[09298] 4- nEt(RyJI\p(i)@’ ez flnerophaah)pgiralidind-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-
0291] N-(5 g%R) 2- 5-di f | uor.ophenyl ) pyrrolidin-1-yl)pyrazol o[ 1, 5-a] pyrim
Y

8. n- 3-1 Hydpyedazingré-cathozrBisiean de; |
8‘[’%?%![‘@ e 3#2%% o e R O RO LBV P LBl D52y o ) P 22

[00293]aﬂ@rﬂhid(r&M)R)-h?dr(oiy&eddlhbuwamxaﬁydle) pyrrolidin-1-yl)pyrazolo[1,5-a]p
yrimdin-_ 3- %/(jzdzer azi ne-1- car boxam de hydrochl ori de;

[00294][9987%(5 (@(1\%( %ﬁ@nw}lwphﬁ}xlmb/ﬁohdlyrl) Pyl £-5- a] pyri i di n

[8053)5] (]%rn}{ng'?ﬁé%@zﬂg&%fgz%f%ggﬂlé?F%‘gtégopﬁgnyl )pyrrolidin-1-yl)pyrazol o[ 1, 5-

al pyri rf[)di'll—] 3- yI qRybaByl-j L fcdrophagapeealidionyyiatyeizolo[ 1,5-a]pyrimidin-3-
[ 00296] (]R) (2-(2,5-difluorophenyl)pyrrolidin-I-yl)pyrazolo[1,5-a]pyrim
i di n-3- %F@WP%@?’@%B?aopanecar boxylic acid;

00297} 537 (52 00 R1 22L3 600 85 2 Hh AR BRI BN L b s ! ol 1

5- a]p r|m|n3 rroli
[ 00298]}(lR}&lNd](O&lﬂ‘ﬁﬂ)ldﬁt@(lZee(rﬁtbiahUd)ﬂf onet hyl ) - 5-f | uor ophenyl ) pyrrolidin- 1-
Y Py g o A T e o ey b rolidin: Ly Dpvrazaiaf1 o< 2™ 4€
a]pyr1rn1d1n-3 -yl)-3-hydroxyazetidine-1-carboxamide;
[00274] (R)-N-(5-(2-(2-(difluoromethyl)-5-fluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-yl)-3-hydroxyazetidine-1-carboxamide;
[00275] (R)-N-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-
yl)morpholine-4-carboxamide;
[00276] (S)-N-(5-((R)-2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-
3-yl)-3-hydroxypyrrolidine-1-carboxamide;
[00277] (3R,4R)-N-(5-((R)-2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-yl)-3,4-dihydroxypyrrolidine-1-carboxamide;
[00278] (R)-N-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-
yl)-3-methoxyazetidine-1-carboxamide;
[00279] (R)-N-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-
yl)-3-hydroxy-3-methylazetidine-1-carboxamide;
[00280] (R)-1-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-
yl)-3-(4-fluorophenyl)urea;
[00281] (R)-1-(4-chlorophenyl)-3-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-yl)urea;
[00282] (R)-1-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-
yl)-3-(4-methoxyphenyl)urea;
[00283] (R)-N-(5-(2-(2-chloro-5-fluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-

a]pyrimidin-3-yl)-3-methoxyazetidine-1-carboxamide;



[00299] (S)-N-(54(R)-2-(2-(difluoronethyl)-5-fluorophenyl)pyrrolidin-1-
y1l) pyrazol o[ 1, 5-a] pyri m di n-3-y1) - 3- hydroxypyrrolidi ne-1-car boxam de; WO
2010/ 048340RCIV048A@09/ 061519 36 [ 00300] (R) -N- (5 - (2-(2- pdirfusoamwossuhyl ) - 5
-fluorophenyl)pyrro lidin-1-yl)pyrazo o [1,5 - a]pyrimdin-3

-y1l) - 4-hydroxypip eridine-l-c ar boxan'h ;

[00301] (R -N-(54(R)-2-(2-(difluoronethyl)-5-fluorophenyl)pyrrolidin-1-

y1) pyr 6{302831][ 1,5 (Rz)-]l\p{/i’( A Mehlod-5-YlhiproPhety iy s iginpl -ghpydurde[ll;56ar boxam de ;
[ 00302] N-(54 % éZ (di fl uoronet hyl)-5-fl uorophenyl)pyrrolidin-1-
y1) pyr Eﬂrtin 10-3-y1a3-pydiony drmetdylaganding-1465dps%yidep eri di ne- 1 - car boxani de ;

00303 5- I I
11,5 - s L R-E B G bR ARSI AR sl ) Pyr el ©

[ 00304 ] pYritid{tb3{y2niozpledlinerdoedrbddaund@phenyl ) pyr roI [ d| n 1 yl)pyrazolo [1,5 -
alpyrimdin-3 -y roxypi p eridine-l-c arbox

[00305][9988%(5 ((Iskngwlcm oro 5- ﬁr(édﬁ%)p%%yhlpﬁwrfbuomnhﬁmil)gmrl)owlfnako| 0

[30206] i@&y%\zl—b?ép %ﬂ@ EX%Q] or o I uor eﬁ{ﬁ}hahg%lgf/rqr% %?%%Idsl ipyr azol o
[1,5 - [6028/M]1 m dl(S)& EYARY-3- (2h%ib’r@&yﬂ)uldiolﬁ{dngil)pﬁ‘rdlrdin-ar}bwwibﬂiﬁl >-

[00307] R) - N-(5 2:§ 5-difluoro henyl)pyrrolldln 1-yl)pyrazolo [1,5
- a] pyr iaaimds-3-r ﬁ%@ﬁ?@@ne{w\?@?m@»tert butyl 3 -(5 -(2-(2-chloro-5

a‘;r'D; |0; % Qﬁkﬁ : )n by Eg2 rEég)t%j é%)g;ﬁd%}‘ép%ﬂylbﬁy&oﬁdﬁl- 1-yBbPMZS 8] 95 B1p3rindtlindd-P
[ 003091y RI-iddptdp v p&raziakd] atacbdxafmlideor ophenyl ) pyrrol i di n-1-yl)pyrazolo [1,5 -
[00289] (R)-N-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-
yl)-4-ethylpiperazine-1-carboxamide;
[00290] (R)-N-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-
yl)-4-methylpiperazine-1-carboxamide;
[00291] N-(5-((R)-2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-
yl)-3,5-dimethylpiperazine-1-carboxamide;
[00292] (S)-tert-butyl  4-(5-((R)-2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-ylcarbamoyl)-2-methylpiperazine-1-carboxylate;
[00293] (S)-N-(5-((R)-2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-
3-yl)-3-methylpiperazine-1-carboxamide hydrochloride;
[00294] (R)-N-(5-(2-(3-fluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-
3-hydroxyazetidine-1-carboxamide;
[00295] (R)-methyl 1-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-ylcarbamoyl)cyclopropanecarboxylate;
[00296] (R)-1-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-
ylcarbamoyl)cyclopropanecarboxylic acid;
[00297] (S)-N-(5-((R)-2-(3-chloro-5-fluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-
a]pyrimidin-3-yl)-3-hydroxypyrrolidine-1-carboxamide;
[00298] (R)-N-(5-((R)-2-(2-(difluoromethyl)-5-fluorophenyl)pyrrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-yl)-3-hydroxypyrrolidine-1-carboxamide;
[00299] (S)-N-(5-((R)-2-(2-(difluoromethyl)-5-fluorophenyl)pyrrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-yl)-3-hydroxypyrrolidine-1-carboxamide;



al]pyrimdin-3 -yl)azetidine-3 -carboxam de; [00310] (R)-tert-butyl
4-(5-(2-(2-chloro-5-fluorophenyl)pyrrolidin-1-yl)pyrazolo [1,5 -

a] pyri m dvo-2810/0a8x1ar b anoyl) - 4-nmet hyl pi p eridi ne-1-c ar lpaxyisaaoe/061519
[00311] (R) - N- (5-(2-(2-chl oro-5-fluorophenyl)pyrrolidin-1-yl)pyrazolo [1,5 -
alpyrimdin-3 -yl)-4-nmethyl pip eridi ns- 4-c arboxam de;

[00312] (R) - N-(5-(2-(2,5-di fl uoropheny S)pyrrol i din-1-yl)pyrazolo [1,5

- a] pyr i[o03b0p- 3 - RJ)N-QS—(WCH aXfluctonethil)l pPlogrophaiyi pecrolidin-1-yl)pyrazolo[1,5-
[00313] (R) - N-(5 % 5-di fluorophenyl)pyrrolidin-1-yl)pyrazolo [1,5
- a] pyr iapgimdg-3-yr thf@WIi“P?TMBP%WFWP‘)‘@W@F oprop anecarbo xam de ;

[ 00314] R ©Yangy e 513 T ok HBROBRERU L AUES Bhi A1 ) Py azol o

[1,5 - m din- box

[00315]3(1ﬁ§)yfd§zlo(o$} 6(aﬂ})yr2m(iﬁ], 5—-y¢bl-3 h;ddroﬁthﬁe"r)dlﬂq;wwﬁbbkdnme,l yI Ypyrazolo [1,5 -
alpyrimdin-3 - car boxam de;

DL DR (5 (53 o BB L bReA ) B B o YD TSk ol o [ 1. 5

o031 7Ll e %%E S R I P A SRR mides ) azot 0 1,5
-a] pyr i[0V03)- 3 (R;)N 25-((R3 apOADYbrars-Noyrophag Db ek diaTb YA 5-

[00318] (R) - N-(5 (2- :§ 5-difl uorophenyl)pyrrol idin-1-yl)pyrazolo [1,5
- a] pyr iaWgimdg-3-yr hzdrﬁéymo_hﬂn(elhca[r oXaide azol - 1-y1) prop anami de ;

00319 5- 1 1%
[a] pyr ?[g)n%cp 4w- ( (()%I-)_)ﬁ%yr 5 |jﬁ&eIH ﬁgg%hhaéfejpghb%lﬂ Ly ¥byRigE%-o |
a]pyrimidin-3-yl)-4- hydroxyplperldlne 1-carboxamide;

[00305] (R)-N-(5-((R)-2-(2-chloro-5-fluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-yl)-3-hydroxypiperidine-1-carboxamide;

[00306] (S)-N-(5-((R)-2-(2-chloro-5-fluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-
a]pyrimidin-3-yl)-3-hydroxypiperidine-1-carboxamide;

[00307] (R)-N-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-
yl)pivalamide;

[00308] (R)-tert-butyl  3-(5-(2-(2-chloro-5-fluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-ylcarbamoyl)azetidine-1-carboxylate;

[00309] (R)-N-(5-(2-(2-chloro-5-fluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-
a]pyrimidin-3-yl)azetidine-3-carboxamide;

[00310] (R)-tert-butyl  4-(5-(2-(2-chloro-5-fluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-ylcarbamoyl)-4-methylpiperidine-1-carboxylate;

[00311] (R)-N-(5-(2-(2-chloro-5-fluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-
a]pyrimidin-3-yl)-4-methylpiperidine-4-carboxamide;

[00312] (R)-N-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-
yl)-2-hydroxy-2-methylpropanamide;

[00313] (R)-N-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-
yl)-1-(trifluoromethyl)cyclopropanecarboxamide;

[00314] (R)-1-cyano-N-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-
a]pyrimidin-3-yl)cyclopropanecarboxamide;

[00315] (R)-N-(5-((R)-2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-yl)-2-methylpyrrolidine-2-carboxamide;



[00320] (R) - N- (5-(2-(2,5-di fluorophenyl)pyrrolidin-1-yl)pyrazolo [1,5
-a]lpyrimdin-3 - yl)-5 -nethyl pyrazi ne- 2- car boxam de;

[ 00321] ( Rvoldo{0504884( 2, 5- di f | uor ophenyl ) pyrroli di n-1-yl) pgraseéo/opsid
-a]lpyrimdin-3 - yl)picolinam de;

[00322] (R) - N-( 5- (2 (2,5-difl uorophenyh%pyrrol idin-1-yl)pyrazolo [1,5
-a]pyrimdin-3 - yl)-6-nethyl pi colinam de;

[ 00323][059}@ chl c(Rch\J(f( B- (25 R oralilichyigsyomtiding | Jybyyraablof, Siapyyimigeazol o

[1,5 - a]pyrimd yl) pi col i nam de ;
[00324]3‘(l Hop? ﬂ%hﬁp‘(oﬁﬁleaZDQQo 5-di fl uorophenyl ) pyrrolidin-1-yl)pyrazol o

1,5 - i mdi
%00325][?%1\5 N (5- ((2‘)%5(% d?jff ﬁé’ﬁéﬁ‘??hgﬁ ?pﬁ/ rrolidin- tvpyrazelofl3-alpypipidip-3;
- a] pyr lyij tH(Rofropy Mbinadthiamid¥-cpibordrmidam de;
[00326] N-(5 5-di fl uorophenyl ) pyrrolidin-1- El yrazol o
i e e e R

[00327] 3 %&ﬁi—aﬁ f_%g%%glupé@g{b?gm&ggrroI idin-1-yl)pyrazolo [1,5

- a] pyr| oxy prop anecar boxam de;
[ 00328][05{)1—9}# (5- ((R)-(N? (55(21(2 $-diftuopdiiey 1) Pyfolidin- tHytypdrayd b ply $-apgtienifih, B

-a]pyrimdin-3 - yl)-2-nethyl-2-(methyl am no) prop anam de;
[00329]Y(1]1?)3’r4’?111(e52 easz@pganyd% fl uor ophenyl ) pyrrolidin-1-yl)pyrazolo [1,5

(00530 PR (s MU SRR AT HBM ARin Loypyyoiabit gipygmans-
- a] pyr iyhj- dimibtﬁylpymhhmzmlrbdxaﬁmdbe
[ g? 33 ;L } ﬁ}@%ﬁ )@\? S\l (.5lc I(2u ?2r .’%) chilhf?u%%rlolp)h%%rllgl%lr}o?lld{]n- -yY)lpgn%%glg[zlog -(ajl]p[y%lmldln 3-
yl)plcohnarmde,
[00322] (R)-N-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-
yl)-6-methylpicolinamide;
[00323] (R)-5-chloro-N-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-yl)picolinamide;
[00324] (R)-4-chloro-N-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-yl)picolinamide;
[00325] (R)-N-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-
yl)-3-methylpicolinamide;
[00326] (R)-N-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-
yl)-3-hydroxy-2,2-dimethylpropanamide;
[00327] (R)-N-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-
yl)-1-hydroxycyclopropanecarboxamide;
[00328] (R)-N-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-
yl)-2-methyl-2-(methylamino)propanamide;
[00329] (R)-N-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-
yl)pyrimidine-2-carboxamide;
[00330] (R)-N-(5-(2-(3-fluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-
yl)picolinamide;
[00331] (R)-N-(5-(2-(3-fluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-

3-methylpicolinamide;



3 -nethyl picolinam de; 38 [00332] (R -N-(5 -(2-(3 -fluorophenyl)pyrrolidin-
1 -yl)pyrazolo [ 1 ,5 -a]Jpyrimdin-3 -yl)- 1 -nethyl-2-oxo0- 1

, 2- di hydrwpyniodi4ssE44- car boxam de; [00333] (R) - 6- chl or o- NPCE/USER9/(0215%9

-di fl uorophenyl)pyrrolidin- 1 -yl)pyrazolo [1,5 - a]pyrimdin-3

-yl ) picolinam de; [00334] (R)-4- (ethyl§glfonan1do) N-(5 -(2-(3
quorophenyI)pyrrolldln- 1 - yl)pyrazolo [ 1 ,5 -a]pyrimdin-3

-yl ) berfesazfe; [ ABRIIEIL-R-(MI(&opkdy()Byrrdlidinriophamydol gty sryrttiiin-3-y))-
-yl) pyrazol o yl)- 1 -methyl- 1 Hpyrazole-3

- car boxaftyl- E[OG‘G313%}1(1131}“99-3’(@1@(429%@0“(41%r ophenyl ) pyrrolidin- 1

-yl r m de;
03B, (5 AT ST Ao RAARRL b SORPEST 1%

- a] pyr ia]p')yhrﬁrd& 35yl)btcoﬁnﬁlﬁidbp xyp| col i nam de [00338] (R) N-(5 -(2-(3

-fl uor ophen )pyrrolldln- yl)p pyrimdin-3 -

yl ) ni chPM\ F@xﬁ@ﬁwﬁnjﬁonﬁr{l 03/(\12(5(@ (3fﬁhm§?181§ﬁ AyPifin-6t i di n-

-yl r | )i soni cotinam de; [00340] (R)-N-(5
y2) % ﬁﬁ)&ta%ro{ooéﬁ yﬁ’%rﬂlfa?{l(r)? d)?%l?za%lde I>/) %)yr azolo [ 1,5 a][ pyri IT}EiI )n 3 (yl)
6- et YOIt | narRIey-({IOBHidBphd pyrréitif 3 -y 5ot SraThyyidiioBiyd)-n-

-yl razol o 1,5 -a rimdin-3 -yl)- 2-netho xyni coti nam de;
ybypy I-methyl- [IH pyrazole- -%%rboxamlde yb Y

[00336] (R)-N-(5-(2-(3-fluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-
1H-pyrazole-3-carboxamide;

[00337] (R)-N-(5-(2-(3-fluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-
6-methoxypicolinamide;

[00338] (R)-N-(5-(2-(3-fluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-
yl)nicotinamide;

[00339] (R)-N-(5-(2-(3-fluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-
yl)isonicotinamide;

[00340] (R)-N-(5-(2-(3-fluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-
6-methylnicotinamide;

[00341] (R)-N-(5-(2-(3-fluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-
2-methoxynicotinamide;

[00342] (R)-N-(5-(2-(3-fluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-
3-methylisonicotinamide;

[00343] (S)-N-(5-((R)-2-(2-chloro-5-fluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-
a]pyrimidin-3-yl)-3-hydroxypyrrolidine-1-carboxamide;

[00344] (R)-N-(5-(2-(3-fluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-
5-methylpyrazine-2-carboxamide;

[00345] (R)-N-(5-(2-(3-fluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-
I-methyl-1H-imidazole-2-carboxamide;

[00346] (S)-N-(5-((R)-2-(5-fluoro-2-(trifluoromethyl)phenyl)pyrrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-yl)-3-hydroxypyrrolidine-1-carboxamide;

[00347] (R)-N-(5-((R)-2-(5-fluoro-2-(trifluoromethyl)phenyl)pyrrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-yl)-3-hydroxypyrrolidine-1-carboxamide;



[00342] (R) -N-(5 -(2-(3 -fluorophenyl)pyrrolidin- 1 -yl)pyrazolo [ 1,5
-alpyrimdin-3 -yl)- 3 -nethylisonicotinamde; [00343](S)-N-(5

-((R) - 2- (Wochioomus31d -fl uorophenyl ) pyrrolidin- 1 -yl)pyrazelus2¢09061599 -
alpyrimdin-3 -yl1)-3 -hydroxypyrrol i dine- 1 -carboxam de; [00344] (R -N(5
-(2-(3 -fluorophenyl)pyrrolidin- zépyrazolo [ 1,5 -a]lpyrimdin-3 -yl)-
5 -net hyl pyrazi ne- 2- car boxam de; [003 J(R-N(5 -(2-(3

-fl uor dpos4syl ) pyr(Rc)JN - C(R)]z (5yﬂh)qw428(11®ﬂl(mrbmﬂ:thyﬁph@]yﬂ))pyﬂrﬂhdihﬂ- 3 -yl)- 1
-methyl - 1 Hjmdazol e-2-carhoxam de; . 1 S)-N(5 -((R-2-(5

-f1 uor dd)zoymzmqﬂ é@ﬂ@ﬁ’émﬁw §'§He?fT§}YC}TB§/Yﬁlb¢fidd1i1% cgrbﬂxmdﬁyr azolo [ 1,5

) BT 3 AP NGO Sl lGcd GAATHA ARG A000AT] (3 1 (5
1,5 -ajlpyrdzoiofii,B-adpyrindidin33-yhy3hodey pypipaiditk-nearbbxamakepoxam de; 39

00348 N-(5 5 -flu 2-(trifl t hyl ) ph | lidin-1-
3[/I ) pyr !3[&9%59 I (1 5 (ggr}\ijgﬁrﬁ( dr(@= @%;‘gﬁl}’)ﬂ-d%l 5%%5%&%&%}%}5%%% 252§ [)gx:an‘: ge

[00349] ﬁ@) d‘F’i?@(if%f%%?%?%%ﬂlﬂ%gg'gﬁr%g’%drﬁlﬁgor onet hyl) phenyl ) pyrrolidin- 1

- yl) ydr oxypi peri di ne-1 -carboxam de;

[ 00350][0$351|}F (5 (R()JN €26(()-2- (fSLﬂ'lﬁUr@WdildBWlﬁayfﬂbllhimyr-*yl)byrdMO[1;15 yl)pyrazol o
yrimdin-3 %‘9(‘-3 - droxy?‘%rrol i dine- 1 -carboxam de;

% 00351]3(]1%1“11}‘1]-(1(153 YRy oorgpyrrliggcolgeaxaoidey| Y pyrrol i din-1 -yl ) pyrazol o
% (%0252] [?M En 5d I(? %(S\éé(%(}ﬁ@ %&%éﬁﬁé@ﬁ,&% gﬁ ﬁﬂ%ﬁl y I lga)lg/ﬂgﬁ?@?}n - 1= ﬁ') pyrazol o
[1,5 - a]pyrimidin-3-yl)-3-hydroxypyrrolidine-1-carboxamide;
[00353] (S)-N-(5-((R)-2-(5-fluoro-2-methoxyphenyl)pyrrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-yl)-3-hydroxypiperidine-1-carboxamide;
[00354] (1S,4S5)-N-(5-((R)-2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-yl)-2-oxa-5-azabicyclo[2.2.1]heptane-5-carboxamide;
[00355] (R)-N-(5-((R)-2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-yl)-3-hydroxypyrrolidine-1-carboxamide;
[00356] (1S,3R)-N-(5-((R)-2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-yl)-3-hydroxycyclopentanecarboxamide;
[00357] (1S,3S)-N-(5-((R)-2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-
a]pyrimidin-3-yl)-3-hydroxycyclopentanecarboxamide;
[00358] (R)-N-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-
yl)-3-hydroxycyclobutanecarboxamide;
[00359] (R)-N'-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-
y1)-N* N*-dimethyloxalamide;
[00360] (R)-N'-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-
y1)-N*-methyloxalamide;
[00361] (R)-N'-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-
yl)oxalamide;
[00362] (R)-N'-cyclopropyl-N2-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-yl)oxalamide;
[00363] (R)-N-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-
yl)-2-(3-hydroxyazetidin-1-yl)-2-oxoacetamide;



alpyrimdin-3 -yl1l)-3 -hydroxypyrrolidine- 1 -carboxam de; [00353](S)-N-(5
-((R)-2-(5 -fluoro-2-net hoxyphenyl)pyrrolidin-1-yl)pyrazolo [1,5 -

a] pyri m dvo-2810/0#483143 - hydr oxypi peri di ne- 1 -car boxam depCra®3@4jo¢1s19
S,4S)-N- (5 -((R)-2-(2,5 -difluorophenyl)pyrrolidin- 1 -yl)pyrazolo [1,5 -
a] pyri mdin-3-yl)-2-oxa-5 -azabicyclo,f2.2.1 ]heptane-5 -carboxani de;
[00355] (R)-N-(5 -((R)-2-(2,5 -difluorophenyl)pyrrolidin- 1 -yl)pyrazolo

[1,5 - [aD3eA]i ni dim@((wy(zss.dhmlr@hmymm}dndimayl)@ymzabploxamydimidmnss6] (1
S, 3R -N-(5 sé é’ S -difluorophenyl)pyrrolidin-I-yl)pyrazolo [1,5 -
a] pyr i milHFRC n@rownmyamxw&)& %@ﬁ%ta ar boxani de; [00357](1 S, 3 S)-N-(5

R dlf PYUNET
a] éy?. ﬁ1 dg6 5?3 y1 %Wf d%/i@%/{{:o gi'lgpr?’é%o hdﬁoi&???gé%lﬁ%%gﬁ)ﬁﬂldﬁ%5
-(2- (2 y5) zdmdrthImpheﬂ)dc)myﬁdl@l i di n- 1 -yl)pyrazolo [1, 5 a] pyri mdin-3 -
yl) - hydr oxycycl obut anecar boxam de; %100359 Ig]R) N1- (5. - ﬁ
-difl udp nyl ) gomeathsdi n- 1 - y3 A edglyoro en}él])wlfqhﬁiﬂhﬂﬂ Ypyrazolo[1,5-

1)-N2, 360] (R)-N1-(5 2-(2,5
}/di) fl uoaﬁﬁy ﬁ‘hmﬁ l)gl);%]/r ro{)ﬁgloqgice&@?) py]r gzz)l o] [(1 5 (a] E)yrl m di n- 3-
y1) - N2- [0&36175]| Oxal(RI)J2GK€ (2[(Qﬁ3ﬁﬂh6ﬁl)h@dﬂyup§rr0(1&n(12y15pyrazolo[1 5-a]pyrimidin-3-

-di fl uorophen& pyrrolidin-1 -yl)pyrazolo [1,5 -a]pyri mdin-3-
yI ) oxalYasde) [0(3‘83@?1]3(*‘@}1; N1- cycl opropyl -N2-(5 -(2-(2,5

di f | ~ oyl 1o [1,5
ipylrjlo[pn%ny ) e mé‘%"i{ [0363232}’2?{)20,\&% “(2-(2,5

- dl fl uqoopesgnyl ) malfﬂi@ilarCHxampﬂes of kdIpyofarebitovie ompoanddyineloehydrdgen sulfate2- (3
~hydr Oxs%lafsz Elzlglldlgolclrlll-orl:!d-e sg/l‘g-s)angi tr?f)‘il?oaiggge?aqé gaef\ts
Examples
[00370] The following examples illustrate the invention. In the examples described
below, unless otherwise indicated all temperatures are set forth in degrees Celsius. Reagents
were purchased from commercial suppliers such as Aldrich Chemical Company, Lancaster,
TCI or Maybridge, and were used without further purification unless otherwise indicated.
Tetrahydrofuran (THF), dichloromethane (DCM, methylene chloride), toluene, and dioxane
were purchased from Aldrich in Sure/Seal™ bottles and used as received.
[00371] The reactions set forth below were done generally under a positive pressure of
nitrogen or argon or with a drying tube (unless otherwise stated) in anhydrous solvents, and
the reaction flasks were typically fitted with rubber septa for the introduction of substrates
and reagents via syringe. Glassware was oven dried and/or heat dried.
[00372] Column chromatography was done on a Biotage system (Manufacturer: Dyax

Corporation) having a silica gel or C-18 reverse phase column, or on a silica SepPak

cartridge (Waters).

[00373] Acronyms found in the examples have the following meanings:
CDI carbonyldiimidazole
DIEA diisopropylethylamine
DCM dichloromethane
DME dimethoxyethane
DMF dimethylformamide

DMSO dimethylsulfoxide

HATU O-(7-azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate
PS-DMAP | polystyrene-bound dimethylaminopyridine

TFA trifluoroacetic acid




WO 2010/ 048314PCT/ US2009/ 061519 40 [00364]N-(5 -((R-2-(2,5

-di fl uorophenyl)pyrrolidin- 1 -yl)pyrazolo [ 1 ,5 -a]lpyrimdin-3 -

y1)-2-(( Syo20tomusie xypyrro lidin- 1 -yl)-2-oxoacetam decT[iBA@8HF(SK) - N- (5
-(2-(2,5 -difluorophenyl)pyrrolidin- 1 -yl)pyrazolo [ 1 ,5 -a]Jpyrimdin-3 -
y1) - 2- nor phol i no- 2- oxoacet am de; [OOSQiS] (R -methyl 2-(5 -(2-(2,5

-di fl uorophenyl)pyrro lidin- 1 -yl)pyrazolo [ 1 ,5 - a]pyrimdin-3

-yl am no) - 2- oxo acetate; [00367] (REx2mple A(2-(2,5

-di fl uorophenyl )pyrrolidin- 1 -yl)pyrazolo [ 1 ,5 -a]pyrimdin-3 -
yl am no) - 2- oxoaceti ¢ aci d; [OOSWM her eof . [00369] Parti cul ar

| | t f . I | l\ts,
ryar oo T H4ge® oira i ARRCGATRRUANE: Ly (BN ChRIBOAH ARG BRA ©

f ol | owikigasexa&tipitesn ithd pedseddeeoft mdibitove ntimadulod AHBE 38%-ambl escrdgse mpided
bel ow, unless otherwi se indicated all tenperatures are set forth in degrees
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di chl orlostitidwageddbmibiiahy hemen ClitkAr cgeplasmal dengn), samd 00BN A ThRevere
purchased from Al drich in Sure/ SealTM bottles and used as received.

[ oos71]lfr%>areégfl@f iZon QRS FtorbicHelcBReREte adhe C@@ﬁ‘g ﬂ)gqt?sywtmﬂ shaking,obhe j ve
pressur.e. Qf et r ogen. .qr j a7 gr yiopgot S et her yi

St atedy R A RRSR B TP OONS B°7 L oD% HPG FERcR Bl BRI
fitted Mg€Ch. Thbbectise ptiatufcowad hendvet] ricoohualid plateody sualishg atithsPBS) domtemgent s

via syringe. {d ass e _was oven dried and/or heat dried, [.00372] Col u
chr orrat(bgﬁ'%a(ﬁfWT\Y\fé%I\lA% nENSoposPirplateddeasiion diedushivas %tﬁefr:%flsm@?%xugm of'

Cor por af Bﬁ’%h@@i@sﬂ&_ ceiflc ﬁl%n&q%)naq) Fan$h Kﬁ&% @?2@?%@% ggqgél”{ﬁ’ho?srer ieh?t
silica SepPak cartridge (Waters). [0037 cronyns fou 3 I'n the exanpl es
have t lperdxaddsovin ngnjueatiomgsth BBl TMB Peroxidase Substrate System (KPL). After the
addition of 1M phosphoric acid, the chromogenic substrate color intensity was quantitated
via absorbance at 450 nm. ICsy values were calculated using either a 4 or 5-parameter
logistic curve fit.
[00375] In this assay, compounds of the invention had an average 1Csy below 1000
nM. Certain compounds had an average ICso below 100 nM. Table 1 provides specific ICs

values for compounds of this invention when tested in this assay.

Table 1
Example No. TrkA Elisa Enzyme
ICs0 (nM)

1 20.7

2 15.8

3 22.2

4 S

5 12.1

6 19.2

7 77.5

8 13.7

9 820.8
10 187.9
11 171

12 26.5

13 32.2

14 9.7

15 13.3




car bonyl di i m dazol e DI EA dii sopropyl et hyl am ne DCM di chl or onet hane DME

di nmet hoxyet hane DVF di net hyl f or mam de DMSO di net hyl sul f oxi de HATU

0- (7- azab®ozotwisszael - 1 -y1)- 1 , 1 ,3 ,3 -tetranethyl uramiuse009/061519

hexaf | uor ophosphat e PS- DMAP pol yst yrene-bound di met hyl am nopyri di ne TFA
trifluoroacetic acid WO 2010/048314P¢J/US2009/061519 41 Exanple A TrkA

ELI SA assay [00374] An _enzyne-|inked i munosorbant assay (ELISA) was used to

assess |Ir kBxample No. TrkA Elisa Enzyme
IC50 (HM)

16 27.5
17 19.7
18 4.6
19 10.1
20 4.8
21 27.9
22 11.5
23 41.7
24 5§
25 82.3
26 45
27 106.7
28 57.4
29 98
30 153.7
31 88.3
32 115.6
33 4.7
34 98.2
35 20.2
36 18
37 8.7
38 85.5
39 25.7
40 30.8
41 4.1
42 28.3
43 11.7
44 13.4
45 6.3
46 37.3
47 190.3
48 15.3
49 29.2
50 12.4
51 5.2
52 4.2
53 31
54 14.2
5§ 3.1
56 14.4
57 2.2
58 3.1
59 1.7
60 4.2
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Enzynme 1C50 (nM 1 20.7 2

Lerta6§ COMpO nd§ had‘an‘@verageJlLb‘
assay-Orable 1 Exanple NoS-ZTrkA Bl sa
22485 12 116 19.2 7 PP6 g 13 7

71 3.5
72 45.5
73 8.5
74 15.3
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Example B
TrkA and TrkB Omnia Assay

[00376] Trk enzymatic selectivity was assessed using Omnia'™ Kinase Assay reagents
from Invitrogen Corp. Enzyme (cither TrkA or TrkB from Invitrogen Corp.) and test
compound (various concentrations) were incubated for 10 minutes at ambient temperature in
a 384-well white polypropylene plate (Nunc catalog# 267462). Omnia Tyr Peptide #4 (for
TrkA) or #5 (for TrkB), as well as ATP, were then added to the plate. Final concentrations
were as follows: 20 nM enzyme, 500 uM of ATP for TrkA assay or I mM ATP for TrkB
assay, 10 uM peptide substrate. The assay buffer consisted of 25 mM MOPS pH 7.5, 0.005%
(v»v) Triton X-100 and 5 mM MgCl,. The production of phosphorylated peptide was
monitored continuously for 70 minutes using a Molecular Devices FlexStation II°*
microplate reader (excitation = 360 nm; emission = 485 nm). Initial rates were calculated
from the progress curves. ICsy values were then calculated from these rates using either a 4
or 5-parameter logistic curve fit.

[00377] In this assay, compounds of the invention had an average 1Csy below 1000

nM. Certain compounds had an average 1Cso below 100 nM.

Preparation A

F
Z S"’I
N Q
H
F

Preparation of (R)-2-(2.5-difluorophenyl)pyrrolidine

[00378] Step A: Preparation of (R)-tert-butyl 2-(2.5-difluorophenyl)pyrrolidine-1-

carboxylate: A solution of tert-butylpyrrolidine-1-carboxylate (20 g, 116.8 mmol) and
(-)sparteine (32.9, 140 mmol) in MTBE (360 mL) was cooled to -78 °C, and sec-BuLi (100
mL, 140 mmol, 1.4 M in cyclohexane) was introduced dropwise via cannula, keeping the
internal temperature under -70 °C. The resulting solution was stirred for 3 hours at -78 °C,
followed by addition of a solution of ZnCl; (93.4 mL, 93.4 mmol, 1M in Et,0) drop-wise
with rapid stirring, keeping the internal temperature below -65 °C. The resulting light
suspension was stirred at -78 °C for 30 minutes and then warmed to ambient temperature.
The resulting mixture was charged with 2-bromo-1,4-difluorobenzene (14.5 mL, 128 mmol),
followed by Pd(OAc), (1.31 g, 5.8 mmol) and #BusP-HBF, (2.03 g, 7.0 mmol) in one
portion. After stirring overnight at ambient temperature, 10.5 mL of NH4OH solution was

added and the reaction was stirred for another hour. The resulting slurry was filtered through
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CELITE and washed with Et,O (1 L). The filtrate was washed with HCI1 (0.5 L, 1M aq.) and
brine. The organic layer was filtered and concentrated, and the crude product was purified by
silica column chromatography, eluting with 5-10% EtOAc/hexanes to give product (R)-tert-
butyl 2-(2,5-difluorophenyl)pyrrolidine-1-carboxylate as yellow oil (23.9 g, 72% yield).
[00379] Step B: Preparation of (R)-2-(2.5-difluorophenyl)pyrrolidine: To (R)-tert-
butyl 2-(2,5-difluorophenyl)pyrrolidine-1-carboxylate (23.9 g, 84.4 mmol) was added 56.2

mL 4N HCI (dioxane). After stirring at ambient temperature for 2 hours, 200 mL of ether
was added and the mixture was stirred for 10 minutes. The resulting slurry was filtered,
yielding the hydrochloride salt of the product as a white solid (17.2 g). To obtain the free
base, the HCI salt product was dispersed in a mixture of EtOAc (200 mL) and NaOH solution
(100 mL, 2 N aq.) The layers were separated and the aqueous layer was extracted with
EtOAc. The combined organic extracts were filtered and concentrated to give the desired
product as a liquid (13.2g, 85% yield).

[00380] Step C: Determination of Enantiomeric Excess (ee%) of (R)-2-(2.5-

difluorophenyl)pyrrolidine: To an ethanol solution of (R)-2-(2,5-difluorophenyl)pyrrolidine
was added excess N-(2,4-dinitro-5-fluorophenyl)-L-alanine amide (FDAA, Marfey’s
reagent). The mixture was heated to reflux for approximately two minutes. After cooling to
ambient temperature, the reaction mixture was diluted with acetonitrile and injected onto
HPLC (YMC ODS-AQ 4.6 x 50 mm 3 pm 120A column; mobile phase: 5-95% solvent B in
A; solvent A: H;O/ 1% IPA/ 10 mM ammonium acetate, and solvent B: ACN/1% IPA/10
mM ammonium acetate; flow rate: 2 mL/min) to determine the enantiomeric excess of the
product by calculating the peak arcas of the two diastereomeric derivatives formed. A 1:1
racemic sample was prepared according the same procedure described herein, replacing (R)-
2-(2,5-difluorophenyl)pyrrolidine with (rac)-2-(2,5-difluorophenyl)pyrrolidine. The ee% of
the product obtained as described above was determined to be > 93%.

Preparation B

o5

N \N)Qg

NH»
E

F

Preparation of (R)-5-(2-(2.5-difluorophenyDpyrrolidin-1-yD)pyrazolo[1,5-a]lpyrimidin-3-

amine
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[00381] Step A:  Preparation  of  (R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-

yl)pyrazolo[1.5-a]pyrimidine: In a pressure reaction tube was added 5-chloropyrazolo[1,5-

alpyrimidine (4.2 g, 27 mmol), (R)-2-(2,5-difluorophenyl)pyrrolidine (Preparation A; 5.3 g,
29 mmol), anhydrous n-butanol (5 ml, 55 mmol), and DIEA (9.5 ml, 55 mmol). The
yellowish suspension was sealed and heated in an oil bath (160 °C) overnight. The reaction
was cooled to ambient temperature, diluted with EtOAc (250 mL), and filtered, rinsing the
solid with EtOAc. The filtrate (330 mL) was washed with water (2 x 150 mL), brine (100
mL), concentrated, and purified by silica chromatography, eluting with 2:1 EtOAc/hexanes to
give the product as a bright yellowish solid (5.6 g, 68% yicld).

[00382] Step B: Preparation of (R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)-3-

nitropyrazolo[1.5-a]pyrimidine:  (R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-

a]pyrimidine (3.3 g, 10.99 mmol), was dissolved in 25 mL. TFA at ambient temperature to
give a clear yellowish solution, then nitric acid (3.434 mL, 54.94 mmol) was added drop-wise
to the solution with rapid stirring. After addition, the reaction mixture was stirred for another
15 minutes at ambient temperature, then quenched by pouring onto ice with rapid stirring.
The resulting yellowish suspension was filtered, rinsed with water, then the solid was
triturated with MeOH (50 mL, with brief sonication), and vacuum-filtered, giving the pure
product as a fine off-white powder (2.2 g, 58% yield).

[00383] Step C: Preparation  of  (R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-

ylpyrazolo[1.5-a]pyrimidin-3-amine: To a yellowish solution of  (R)-5-(2-(2,5-

difluorophenyl)pyrrolidin-1-yl)-3-nitropyrazolo[1,5-a]pyrimidine (2.3 g, 6.66 mmol), ina 1:1
mixture of MeOH/DCM (30 mL/30 mL) was added Zn dust (4.36 g, 66.6 mmol) [<10
micron, Aldrich] while stirring. Saturated NH4Cl aqueous solution (30 mL) was added drop-
wise to this suspension with rapid stirring. After NH4Cl addition was complete, the reaction
mixture was allowed to cool to ambient temperature and stirred for another 15 minutes. The
reaction was diluted with DCM (50 mL) and filtered through a GF/F paper, rinsing the wet
cake with DCM. The organic layer of the filtrate was separated, and the aqueous layer was
extracted with DCM (2 x 50 mL). The organic layers were combined, washed with brine
(100 mL), dried over Na,SO., and concentrated, to provide the basically pure product as a
brownish foamy solid (2.08 g, 99% yield), which was used without further purification.
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Example 1

-N
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(R)-N-(5-(2-(2.5-difluorophenyDpvrrolidin-1-yDpyrazolo[ 1,5-alpyrimidin-3-y1)-3-

hydroxvazetidine-1-carboxamide

[00384] To a DCM (1.0 mL) solution of (R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-amine (Preparation B; 50 mg, 0.16 mmol), was added CDI (39
mg, 0.24 mmol) at ambient temperature in one portion. After stirring two hours, azetidin-3-
ol hydrochloride (35 mg, 0.32 mmol) [purchased from Oakwood] was added in one portion,
followed by addition of DIEA (0.083 mL, 0.48 mmol). After stirring for 5 minutes, the
reaction was concentrated and directly purified by reverse-phase column chromatography,
eluting with 5 to 48% acetonitrile/water to yield the final product as a yellowish foamy
powder (66 mg, 100% yield). MS (apci) m/z=415.2 (M+H).
Example 1A

-N
/N\
x

NN

F

Oy

N\

Ho”°TOH

HN\(Q
N
L OH

(R)-N-(5-(2-(2.5-difluorophenyDpvrrolidin-1-yDpyrazolo[ 1,5-alpyrimidin-3-y1)-3-

hydroxvyazetidine-1-carboxamide sulfate

[00385] To a solution of (R)-N-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-yl)-3-hydroxyazetidine-1-carboxamide (44 mg, 0.11 mmol) in methanol (3
mL) at ambient temperature was added sulfuric acid in methanol (531 uL, 0.11 mmol). The
resulting solution was stirred for 30 minutes then concentrated to provide (R)-N-(5-(2-(2,5-
difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-yl)-3-hydroxyazetidine-1-
carboxamide sulfate (38 mg, 0.074 mmol, 70 % yield) as a yellow solid.
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Example 1B

-N ,Cl
ZNTN H
SN
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NoF HN~(
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L OH

(R)-N-(5-(2-(2,5-difluorophenylpyrrolidin-1-yDpyrazolo[ 1.5-a]lpyrimidin-3-y1)-3-

hydroxvyazetidine-1-carboxamide hydrochloride

[00386] To a methanol (1 mL) solution of (R)-N-(5-(2-(2,5-difluorophenyl)pyrrolidin-
I-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-3-hydroxyazetidine-1-carboxamide (5.2 mg, 0.013
mmol) was added HCI as a solution is dioxane (30 puL). After 30 minutes, the reaction was
concentrated to provide (R)-N-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-yl)-3-hydroxyazetidine-1-carboxamide hydrochloride (5.7 mg, 0.013 mmol,
101 % yield) as a yellow solid.

Example 2

-N
/N\
x>

O

N” N
HN\(
F /N\
F

(R)-3-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yDpyrazolo[1.5-a]pyrimidin-3-vy1)-1.1-

dimethylurea
[00387] To a DCM (0.8 mL) solution of (R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-amine (Preparation B; 30 mg, 0.095 mmol) was added CDI
(31 mg, 0.19 mmol) at ambient temperature in one portion. After stirring two hours,
dimethylamine (0.095 mL % 2 N THF, 0.19 mmol) was added in one portion. The reaction
was stirred for 5 minutes, then concentrated, and the residue was directly purified by reverse-
phase column chromatography, eluting with 0 to 60% acetonitrile/water to yield the final
product as a yellowish foamy powder (33 mg, 90% yield). MS (apci) m/z = 387.2 (M+H).

Example 2A

-N

N~ °N 0
HN~(
F /N\



4 62 463 1.764 7.56516.5 66 52.5 67 3 68 4 69 6.2 70 55.6 71 3.5 72

45.5

WO 2010/048314 PCT/US2009/061519

49
(R)-3-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-y)pyrazolo[1.5-a]pyrimidin-3-vy1)-1,1-

dimethylurea hydrochloride

[00388] To a methanol (1 mL) solution of (R)-3-(5-(2-(2,5-difluorophenyl)pyrrolidin-
1-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-1,1-dimethylurea (8.5 mg, 0.022 mmol) was added HCI
as a solution is dioxane (30 uL). After 30 minutes, the reaction was concentrated to provide
(R)-3-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-yl)-1,1-
dimethylurea hydrochloride (6.7 mg, 0.016 mmol, 72 % yield) as a yellow solid.

Example 3

-N
/N \
\N
N” TN
o)
HN\(
FHN
F K

(R)-1-tert-butyl-3-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-y)pyrazolo[1.5-

alpyrimidin-3-yl)urea

[00389] To a DCM (0.8 mL) solution of (R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-amine (Preparation B; 25 mg, 0.079 mmol) was added 2-
isocyanato-2-methylpropane (9.4 mg, 0.095 mmol) at ambient temperature drop-wise,
followed by addition of DIEA (0.028 mL, 0.16 mmol). The reaction was stirred for 4 hours
then concentrated, and the residue was directly purified by reverse-phase column
chromatography, eluting with 5 to 65% acetonitrile/water to yield the final product as a pale-
yellowish solid (27 mg, 82% yield). MS (apci) m/z =415.1 (M+H).
Example 4
,N\

Z "N
NN
HN—°
FHN
: 1|®

(R)-1-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1.5-a]pyrimidin-3-vl)-3-

phenylurea
[00390] To a DCM (0.8 mL) solution of (R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-amine (Preparation B; 25 mg, 0.079 mmol) was added
isocyanatobenzene (19 mg, 0.16 mmol) at ambient temperature drop-wise. The reaction was

stirred for 5 minutes then concentrated, and the residue was directly purified by reverse-phase
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column chromatography, eluting with 5 to 60% acetonitrile/water to yield the final product as
a pale-yellowish solid (30 mg, 87% yield). MS (apci) m/z =435.2 (M+H).
Example 4A

-N
fN > O\\ ’/O
NS HO/S\OH
N N o
HN\(
FHN
F 1®

(R)-1-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1.5-a]pyrimidin-3-vl)-3-

phenvylurea sulfate

[00391] To a solution of (R)-1-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-yl)-3-phenylurea (10.1 mg, 0.0232 mmol) in methanol (0.5 mL) at ambient
temperature was addedsulfuric acid in methanol (232 pL, 0.0232 mmol) . The resulting
solution was stirred for 30 minutes then concentrated to provide (R)-1-(5-(2-(2,5-
difluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-3-phenylurea sulfate (12 mg,
0.0225 mmol, 96.9 % yield) as a yellow solid.

Example 5

-N
/N\
x>

N N 0
HN
F

(R)-N-(5-(2-(2,5-difluorophenylpyrrolidin-1-yDpyrazolo[ 1,5-a]pyrimidin-3-

F

yl)isobutyramide

[00392] A DCM (0.5 mL) solution of (R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-

yl)pyrazolo[1,5-a]pyrimidin-3-amine (Preparation B; 20 mg, 0.063 mmol) was cooled in an
ice bath, followed by addition of isobutyric anhydride (11.0 mg, 0.070 mmol) and pyridine
(10 mg, 0.12 mmol) drop-wise. The reaction was allowed to warm up to ambient temperature
and stirred for 1 hour. The reaction mixture was directly purified by reverse-phase column
chromatography, cluting with 5 to 60% acetonitrile/water to yield the final product as a

yellowish foamy solid (17 mg, 71%). MS (apci) m/z = 386.2 (M+H).
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Example 6

(R)-N-(5-(2-(3-fluorophenyl)pyrrolidin-1-yl)pyrazolo[1.5-a]pyrimidin-3-yl)-1-

methyl-6-0x0-1,6-dihydropyridazine-3-carboxamide
[00393] Step A Preparation  of (R)-5-(2-(3-fluorophenyl)pyrrolidin-1-

ylpyrazolo[1.5-a]pyrimidin-3-amine: Prepared according to the method of Preparation B,

substituting ~ (R)-2-(2,5-difluorophenyl)pyrrolidine in  Step A with  (R)-2-(3-

fluorophenyl)pyrrolidine.
[00394] Step B: Preparation of (R)-2-(3-fluorophenyl)pyrrolidine: Prepared by the

method of Preparation A, substituting 2-bromo-1,4-difluorobenzene with 1-bromo-3-
fluorobenzene in step A.

[00395] Step C: Preparation of (R)-N-(5-(2-(3-fluorophenyl)pyrrolidin-1-

vDpyrazolo[1.5-a]pyrimidin-3-y1)-1-methyl-6-0x0-1.6-dihydropyridazine-3-carboxamide:

To a mixture of (R)-5-(2-(3-fluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-amine
(30 mg, 0.10 mmol), 1-methyl-6-ox0-1,6-dihydropyridazine-3-carboxylic acid (34 mg, 0.22
mmol), and HATU (84 mg, 0.22 mmol) was added 0.8 mL DMF to make a solution. After
cooling in an ice bath for 10 minutes, DIEA (0.053 mL, 0.30 mmol) was added to the
reaction drop-wise. The reaction was allowed to warm up to ambient temperature and stirred
overnight. The resulting fine yellowish suspension from the reaction mixture was filtered,
rinsed with first DMF and then ether, to provide the final product as a yellowish solid (14.4
mg, 33% yield). MS (apci) m/z = 434.2 (M+H).
Example 7
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SN
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(R)-N-(5-(4.4-difluoro-2-(3-fluorophenyl)pyrrolidin-1-yD)pyrazolo[ 1.5-a]pyrimidin-3-

vy1)-3-hydroxvyazetidine-1-carboxamide
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[00396] Steps A1-A6: Preparation of (R)-4.4-difluoro-2-(3-fluorophenyl)-pyrrolidine:
[00397] Step Al Preparation  of  (R)-3-(tert-butyldimethylsilyloxy)-5-(3-

fluorophenyl)-3.4-dihydro-2H-pyrrole: (3-Fluorophenyl)magnesium bromide (203.2 mL X

0.5 M ether, 102 mmol) was slowly added (via syringe) to a solution of (R)-3-(tert-
butyldimethylsilyloxy)-4-chlorobutanenitrile (9.5 g, 40.6 mmol) in 120 mL of MTBE. The
reaction was stirred for two hours and then DME (35 ml) was slowly added over 15 minutes,
followed by EtOH (23 mL). After stirring for overnight, brine and 1 M NaOH (50 mL each)
were added to the reaction. After stirring for one hour, the reaction mixture was filtered
through Celite, rinsing the solid with EtOAc. The filtrate was washed with 1 N NaOH and
brine, filtered through Phase Separator filter paper, and concentrated, yielding the crude
product, which was carried to the next step without further purification (12.8 g, 107% yield).

[00398] Step A2. Preparation of (3R.5R)-5-(3-fluorophenyl)pyrrolidin-3-ol: (R)-3-

(tert-butyldimethylsilyloxy)-5-(3-fluorophenyl)-3,4-dihydro-2H-pyrrole (5.0 g, 17.0 mmol)
was dissolved in 50 mL methanol and 10 mL AcOH and cooled to -40 °C. NaBH, (1.6 g, 43
mmol) was slowly added in small portions. The reaction was allowed to warm to ambient
temperature. Most of the solvent was removed by rotary evaporation. The reaction was taken
up in 200 mL of EtOAc, washed with 1 N NaOH, and filtered through Phase Separator filter
paper, and concentrated. The crude product was taken up in 20 mL of 2 N HCl in dioxane.
The reaction was concentrated, taken up in 200 mL of EtOAc, washed with 1 N NaOH,
filtered, and concentrated, yielding the crude product, which was carried to the next step
without further purification (2.93g, 95% yield).

[00399] Step A3. Preparation of (2R.4R)-tert-butyl  2-(3-fluorophenyl)-4-

hydroxypyrrolidine-1-carboxylate: To a mixture of (3R,5R)-5-(3-fluorophenyl)pyrrolidin-3-
ol (3.4 g, 18.8 mmol), di-tert-butyl dicarbonate (4.91 g, 22.5 mmol), and PS-DMAP (2.29 g,
18.8 mmol) were added 100 mL DCM and 50 mL THF, and the reaction was left to stand for

one week with periodic sonication treatment. The mixture was filtered, concentrated, and
purified by silica column chromatography, eluting with 2-10% MeOH/DCM to yield the pure
product (4 g, 76% yield).

[00400] Step A4. Preparation of (R)-tert-butyl 2-(3-fluorophenyl)-4-oxopyrrolidine-

I-carboxylate:  (2R,4R)-tert-Butyl 2-(3-fluorophenyl)-4-hydroxypyrrolidine-1-carboxylate
(1.4 g, 4.98 mmol) and Dess-Martin periodinane (2.53 g, 5.97 mmol) were mixed in 50 mL
DCM and stirred at ambient temperature overnight. For workup, 20 mL IN NaOH was

added to reaction, and stirred for 30 minutes, followed by addition of 20 mL brine. The
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(93. 4 o3 1he %bm%f’b%ngt g)@l)acgr ﬁ@re"\éoﬁl%elwra%ﬂ 'éﬁtp %ﬁ%dl bg' fégersgﬁglgéeng the

internal tenperature e resulting At suspensi on

st i r r ecchadmat@@raphy, @tut®@ witn2Q é@%aamdtohhelm/\mm:mq'leld tlaﬁ'qlmodum as elrpeoid( 180e. The

resultin Tfét ure was charged with 2-bronp-1, 4-di fl uorobenzene (14.5 ni,

128 mnﬂlg ot | owed by Pd(OAc)2 (1.31 g, 5.8 nmol) and t-Bu3P-HBF4 (2.03 g,

7.0 one n i AR er@t ur e,

10. Smm[thzmHm_l S;ig;f Bﬁfoﬁreﬁgﬂg%n SF IR §-429iAUEHD -8 Fudlp BOtroli&GHBE MY
(R)-tert-butyl 4,4-difluoro-2-(3-fluorophenyl)pyrrolidine-1-carboxylate (180 mg, 0.6 mmol)

in a pressure reaction tube was added a solution of HCI (2 mL, 4 N dioxane, 8 mmol), then
the reaction was sealed and heated at 60 °C for 4 hours. For workup, the reaction was poured
into a mixture of ice and 1 M NaOH, and extracted with several portions of EtOAc. The
combined organic extracts were filtered through a Phase Separator filter paper and
concentrated, yielding the final product as clear oil, which was used in the next step without
further purification.

[00403] Step B: Preparation of (R)-5-(4.4-difluoro-2-(3-fluorophenyl)pyrrolidin-1-

ylpyrazolo[1.5-a]pyrimidin-3-amine: Prepared according to the method of Preparation B,

substituting (R)-2-(2,5-difluorophenyl)pyrrolidine in Step 1 with (R)-4,4-difluoro-2-(3-
fluorophenyl)-pyrrolidine.
[00404] Step C: Preparation of (R)-N-(5-(4.4-difluoro-2-(3-fluorophenyl)pyrrolidin-1-

ylpyrazolo[1.5-a]pyrimidin-3-yl)-3-hydroxyazetidine-1-carboxamide: To a DCM (0.7 mL)

solution of (R)-5-(4,4-difluoro-2-(3-fluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-
3-amine (25 mg, 0.074 mmol), was added CDI (18 mg, 0.11 mmol) at ambient temperature in
one portion. After stirring two hours, azetidin-3-ol hydrochloride (16 mg, 0.15 mmol) was
added in one portion, followed by addition of DIEA (0.039 mL, 0.22 mmol). The reaction

was stirred overnight, then concentrated, and the residue was directly purified by reverse-



added and the reaction was stirred for another hour. The resulting slurry
was filtered through WO 2010/ 048314PCT/ US2009/ 061519 45 CELI TE and washed
wi t h Et 20w0Dolo)o483he filtrate was washed with HC1 (0.5 PcTASR@g0515aNnd
brine. The organic layer was filtered and concentrated, and the crude
product was purified by silica colum,ghromatography, el ut | ng with 5-10%
Et OAc/ hexanes to give product (R)- terébutyl

2- (2, 5-phiadd uaumph@myﬂl)tpgfapbjzl ¢linting ilmma(b hoxgtatetastrfevarwtoiyicld 28¢ Gingl, 72%
yield). [00379] Step B: Preparation

(R) - 2- (Podicps  yefayprenly () gr‘!%merlf@ M3 (30R)-1/grt 43 3pLeNH).

2- (2, 5-difluorophenyl)pyrrolidine-{carpogylate (23.9 g, 84.4 mml) was
added 56.2 nL 4N HCl1 (di oxane). AFCRr SLTTri ng at anbient tenperature for 2
hours, 200 nL of ether was added ar/ﬁ‘tplrre‘\mxture was stirred for 10

m nutes. The resulting slurry S d, yielding the hydrochloride salt
of the product as a white solid 7.2 Odn obtain the free base, the HCl
salt product was dispersed in a m ¥t es of\, Et OAc (200 nL) and NaOH sol ution
(100 nL, 2 N aq.) The |ayers werg-Sgpar at and the aqueous | ayer was
extracted with Et OAc. The conbi ned organic xtracts were filtered and
concentrated to give the desired product as a liquid (13.2g, 85%yvyield).

[ 00380] St(Bp-NX5-Qeflechivonoai-floorophervhaptro bdresli-g)fxameds 1 (Sedpfrimfdif-B)y R3{ 2, 5-

di fl uorophenyl ) pyrrolidine:, To an et hanol sol utjon of
(R)-2-(2,5-difluorophenyl) 4 M—(@XCGSS
N (2, 4-16us) T O 5-dibiOROP NP} itlondloRN (P @fﬂ@%m@ﬁpé\fhuowgg hbBW)RrfofREEN! ) -

The mxture was ed toreflux for approxinatel nutes. Arter
cool i ng/lipyraniv] Ehtalpyenpdmadamene: tHreparehetaomdmmmtthc enathsl df IPutpachtiont B,

Cor um: SRSBTIE pUCkC SIS RATon o eni AiTHoB) ZATHAR-T0
amoni U RAGHeaY§pyrAddikol vent B ACN 1% | PA/ 10 mM anmoni um acetate; flow
rate: 2 nL/mn) to determ ne the enantlorrerlc excess of the product by

cal cul 4004t he pHek Bar Bag didinee Préparaded. A

1:1 b or oced bed
L aienic samnl s pLep o acsedag Lo g et ecr b
(rac)- 20‘11(0%0-51 ghdrbyaronhany) Ryrrol i dine. The ee% of the product obtained as

descri bed above was determ ned to be > 93% Preparation B Preparation of
(R) - 5- (120407] 5- di fSte@erph rafl ER~(3-(3H loaz6iftuotophehyl idm-tH n- 3-

61519 46 :
[ 003811 3IR¥F&OL ! stidine+] srarbasamider ) B9 A BEM(G8 b
yl) pyr %691&%[11 o'if %RE’}S[('ZL’(Q%[&O SLfi‘ud'%‘olﬂ{e%gI?Hyr‘?olfcﬁ@qIylgwra{zHB‘Fl BagpRAgath-3-
5-chl oropyrazol o[ 1, 5- a] pyri m di ne
(R) - 2- (aibe (G mgoﬂ@ﬁﬂemybl)) pyasradtiéediCivg (2Pmeg & 18t inow DAt a&ﬂizerg tergperatupd in,
anhydr ous

vel | ouih ReEdbnanon a8k Ly Mo ant ERe a5 M iroshoBHT (o PlaghiapD wes

over ni glalled TEnd F&Eibh.OMBIVRSI B9 AldaHioh L et A (6.04 2 HRS DaX7Uhfol)di ThE REcti¥nt h
Et OAc (250 nL), and filtered, ‘rinsing the solid with EtOAc.” The filtrate

(330 rrL\yasvaredd‘ghédnmuteh bedtrerit vas xomps@trmd and diragly n@ifiad by, raverseehiseat ed,

and pur| i ed lic r omat ogr, tll’l w th 2 t 0Ac/ hex s to
o ve ¢ relisTbeEmalast Ry rRERE RSO0t Sstthynfihioidudn Gy Proders

[ 00382]aSf#lowikhRo8RAHBeN39Tmg, 85% yicld). MS (apci rn/z—4311 M+H

(R -5- (a;t d|flggropﬁﬂe(nyl )gpyrr %/Idl)n- (g ) - nltrop(yraz)olo [1,5 -al
pyrim di ne : (R) 5-(2-(2, 5- dlfluorlbml@mylsﬁpyrrolldln 1-yl)pyrazolo [1,5 -
alpyrimdine (3.3 g, 10.99 mol ), was di ssgl wed in 25 nL TFA at anbi ent
tenperature to give a clear yellow sh sol utjsng then nitric acid (3.434 ni,
54.94 nmol) was added drop-wi se t@ t}i€ysofition with rapid stirring. After
addition, the reaction m xtur N red for another 15 mi nutes at

anbi ent tenperature, then que ed byH Qring onto ice with rapid stirring.
The resulting yell owi sh suspensi B T'ﬁligtered, rinsed with water, then

the solid was triturated with 50 with brief sonication), and
vacuumfiltered, giving the pure product g5 a fine off-white powder (2.2 g,
S :

58% yi el d) . C Preparatlon of.

(R)-5- (2482 SRR HyeroRle pdin m di n- 3
anine: To a yeIIowl sh soI 3

di f1uorophenyl)pyrrolidin- I- - Eet{l e§c£ﬂ%og{ ?rfS-a]pyrim'di ne (2.3 g,

6.66 mmol), ina 1.1 mxture of MeOH DCM (30 nL/30 nL) was added Zn dust
(4.36 g, 66.6 mmol) [<10 mcron, Aldrich] while stirring. Saturated NH4Cl
aqueous solution (30 nL) was added drop-wi se to this suspension with rapid
stirring. After NH4C1 addltlon was corrpl ete, the reactlon mxture was

v I I g, M o L, o Ar—- " o,



WO 2010/ 048314PCT/ US2009/ 061519 47 Exanple 1 NN

(R -N(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo 11,5 -al

pyri m di rw8 200l4884- hydroxyaz etidine-1 -c arboxam deprcCraB33@4jodzia DCM
(1.0 m) solution of (R)-5-(2-(2,5-difluorophenyl)pyrrolidin-I-

yl ) pyrazol o[ 1, 5-a] pyri m di n- 3-am ne (g%eparatlon B; 50 ng, 0.16 mmmol ), was
added CDI (39 ng, 0.24 mmol ) at anbient tenperature in one portion. After
stirringo408p hourk azehbanms oﬁl @MdﬂQSthZ%an(Sﬁhwgnﬂ@mﬁ%nmnmhh,L
[purchased from Cakwood] in one portion, followed by addition of

DI EA ( 0/lpgmzaiol1.6- ahgvr%aémﬂ Yb}r% Byd@{wa@ﬁuﬁ@eflcﬁa@xmnm el 1.} héngeea{b%%%n was

concent C ?pﬁg I phy,

eIutlnlﬁﬁﬁﬁqng&io hgaaac ?g%% fgfﬁgté§¥$%§%d %e9f¥ na q%égﬁﬁﬁgﬂgﬁ a

yeI | owi ﬁh @. @H@nmﬁﬂﬁﬁfhe(tﬁﬁllﬂ@ sd1006n yiaglsdyred N?& B@mnﬁteﬂﬂien—coﬁﬂ:&t&te(d\/tbl-l) )

Example 1A, (R)- di {1 uorophenyl ) pyrrol idi n- yrazolo 11,5

-al  pyrTaYids n- @1 911()5 é (2- Chlﬂraﬁofiwgp@wﬁpwl 1n-d YAMW% Ivj aERMTF%E@él'3'

[ 00385] 101 fi. o i

(R -~ (7 BB hagRrR - corpoxamide sulfue, (10, mg. 00150 momal, 73,4 % yield) as 2

a] pyri mjetlow-s8kig.1) - 3- hydr oxyazeti di ne- 1- car boxam de (44 ng, 0.11 mmol) in
nmet hanol (3 nlL) at anbient tenperature was added sulfuric acid in nethanol

(531 iut, 0.11 mmol). The resul ti n§*8BPR Y on was stirred for 30 ninutes

t hen concentrated to provide (R -N

di f1 uorophenyl)pyrrolidin-I-yl)pyrgzol

- hydr oxyazeti di ne-1 - carboxa

as a yellow solid. WD 2010/ 045%
-(2-(2,5-difluorophenyl)pyrrolidi

-y1)-3 - hydroxyazetidi ne-1 -car bt
met hanol (1 nlL) solution of (R)-N-(

5 -a] pyrimdin-3 -yl1l)-3

(38 nmg, 0.074 mmol, 70 %yield)
061519 48 Exanple 1B fR)-N-(5
Ikpyr zolo [1,5 -al pyrimdin-3

H}ochlorlde [ 00386] To a
2 (2 i fl uorophenyl) pyrrolidin-

(R)-N-(5-(2-(3-fluorophenyl)pyrrolidin-1-yl)pyrazolo[1.5-alpyrimidin-3-

y)morpholine-4-carboxamide

[00409] Step A: Preparation of (R)-5-(2-(3-fluorophenyl)pyrrolidin-1-yl)pyrazolo[1.5-

a]pyrimidin-3-amine: Prepared according to the method of Preparation B, substituting (R)-2-

(2,5-difluorophenyl)pyrrolidine in Step A with (R)-2-(3-fluorophenyl)pyrrolidine.
[00410] Step B:  Preparation of  (R)-N-(5-(2-(3-fluorophenyl)pyrrolidin-1-

yl)pyrazolo[1.5-a]pyrimidin-3-yl)morpholine-4-carboxamide: To a DCM (0.8 mL) solution

of (R)-5-(2-(3-fluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-amine (50 mg, 0.17
mmol) was added CDI (41 mg, 0.25 mmol) at ambient temperature in one portion. After
stirring two hours, morpholine (22 mg, 0.25 mmol) was added in one portion. The reaction
was stirred for 5 minutes before it was concentrated and directly purified by reverse-phase
column chromatography, eluting with 5 to 54% acetonitrile/water to yield the final product as
a yellowish foamy powder (69 mg, 100% yield). MS (apci) m/z=411.2 (M+H).

Example 10



1 -yl)pyrazo lo [1,5 -a] pyrimdin-3 -yl1)-3 -hydroxyaz etidine-1

-carboxam de (5.2 ng, 0.013 mol) was added HCl as a solution is dioxane
(30 pt). wotero/@831ai nutes, the reacti on was concentr at e@CrasSpe0os s a9

(R -N(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo [1,5 -

a] pyrimdin-3-yl)-3-hydroxyazeti di ne- %-car boxam de hydrochl oride (5.7 ng,
0.013 mml, 101 %yield) as a yellow 80lid. Exanple 2 N-NHN --fO FN-. / F
(R) -3 -(5 - ( B(52(25(3-ftidrbptashe b ipemythy fyyitoti din tlivhnx}razcylbDlps,camxzﬁnﬁdinl3ly15»3= al
pyrimdin-3 -yl1l)-1,1 - dinethylurea [00387] To.a DCM (0.8 nL) solution of
(R) - 5- (2- (2, 5-di f | uor ophenyhydsoxyagetiding;] -carboxamide

yl) pyr 1, 5-

added ggﬁiﬁg adtg‘y/fgn%
stirri ngrdum bbaumsd frsloretal ydhainge d eer¢- Hub 2-oropyrralidind-Hicarbxiatenid? )g, wa® added
I n one portion. The rmtlon was stirred for 5 mnutes, then concentrated

and t henmeljade a2 ymldcihy IB\}F‘}TF e B9l dloumsta. R aSelisbifphqved by slow
hr onat , el he, final
o oduct LR U (b AR iethohih BRBAETAPR L 178/ e, L6 M Slidtidns L1 e

387. 2 (THHH) ovdEX]énmhrﬁltéSA ThN\&lQﬁiﬁQﬁx@é&ﬂﬂr&PGfﬁ/ BS206B9/da615 kﬂlidﬂtiﬁ]l&)thé bath

-(2-(2,5 - dlfluoro henI rroI|d|nI-yI)pyrazoIoW{3 rgr md -3
-y1)-1 timperat%f%gf Sh@ othiGr e reaciersa8y Ternsherehh ﬁBTWlé@_La 510% ution
of (R
1-yl) pylfNa g—ﬁ{l(c()% ]I}?Lé-a%]dq%ﬂh#ﬁg ﬁﬁcg%@&%&x&ﬁﬁé éﬂf@ﬁolfomegaby addltlor?g o,f ](E)tOOAzczanr?Tm B
was addedetHBltcascmmraoiguhe organg ldiyax &melq(uadhspiayer w@efsteeutraaﬁd nithuE€xA ¢ thinge
reacti on was conce{;l r ted to provide (

- di f 1 udtBphehls sppPingd oreme | ayw)wr%rfg ST 1‘%2%04 aﬁwwflmtﬁdéo yiflg the 1.

di met h)ﬂryﬁlﬁ@apyglggc&[orl de (6.7 ng, 0.016 rrrml 72 %yield) as a yellow
solid. Exanple 3 -N HN---10
[00412] Step B: Preparation of 5-(3-fluorophenyl)-3.4-dihydro-2H-pyrrole: Crude

tert-butyl 4-(3-fluorophenyl)-4-oxobutylcarbamate was dissolved in 10 mL CH,Cl, first,
followed by addition of 10 mL 4N HCI (dioxane). The reaction was stirred at ambient
temperature for 4 hours and filtered, giving the HCI salt of the desired product as a white
solid (~ 2 g). To obtain the free base product, EtOAc and saturated NaHCOs3 (aq.) solution
were added to the HCI salt of the product. After separating the organic layer, the aqueous
layer was extracted with EtOAc three times. The combined organic extracts was dried over
NaySO4 and concentrated to yield 5-(3-fluorophenyl)-3,4-dihydro-2H-pyrrole (1.46g, 75%).

[00413] Step C: Preparation of 2-(3-fluorophenyl)-2-methylpyrrolidine: A solution of
5-(3-fluorophenyl)-3,4-dihydro-2H-pyrrole (6.1 g, 37.4 mmol) in 100 mL THF was cooled to

-78 °C, and boron trifluoride diethyl etherate (9.47 mL, 74.8 mmol) was added drop-wise
over 5 minutes. The resulting cloudy reaction mixture was stirred at -78 °C for 40 minutes.
MeLi (1.6 M in diethyl ether, 46.7 mL, 74.8 mmol) was added drop-wise over 10 minutes.
The mixture was stirred at -78 °C for another 2 hours, then warmed up to ambient
temperature overnight. For workup, water and EtOAc were added to the reaction mixture,
and the aqueous layer was acidified with HCI solution. After separating and discarding the
organic layer, the aqueous layer was basified with NaOH (6 N, aq.) to pH = 12 and extracted
twice with EtOAc. The combined organic extracts was dried over Na,SO, and concentrated
to get a mixture of the desired product (2-(3-fluorophenyl)-2-methylpyrrolidine) and starting
material (4.3 g, 1.3:1 of the desired product:starting material, 37% yield). The crude product

was used in the next step without any further purification.



FHY (R-1-tert-butyl-3 -(5 -(242,5 -difluorophenyl)pyrro
lidin-l-yl)pyrazo lo [1,5 - alpyrimdin-3 -yl)ure a [00389] To a DCM (0. 8
mL) sol utworzomfo4¢R)y- 5- (2- (2, 5- di f I uor ophenyl ) pyrr ol i di nPCT/US2009/061519

yl ) pyrazol o[ 1, 5-a] pyri m di n-3-am ne (Preparation B; 25 ng, 0.079 mmol) was
added 2- isocyanato-2-net hyl propane ( 74 ng, 0.095 mmol ) at anbi ent
tenperature drop-w se, followed by addition of D EA (0.028 nL, 0.16 nmol).
The red0od4n was Sép rr ed: f orPrépaimivhs dfhen(B@aflestbpledngt) 2-arthyifierolidii-tlue was
di rectl){ purlfled by reverse phase col uim chronat ography, eluting with 5 to
65% ace! 2 A AL t%pa‘r%a?cogsﬁilaal}etthegneah%PEP aragign i, sol id

(L TSI )t i S, E S8l 1
) Sammendatind o & oo 5 5 ], o 1on o
V1) pyr OB, 5- 1y i abieoaliden ol

yl) pyr alteyr it ¢ o4 rolidiigly was
added 'V'i“we“ﬁﬁp?eawnﬁdﬁnl?v% 1 Qarh B IR cgghe %tca @g@ t@ga%ewg@ énL
drop W'SE. e reactron was stirread T1Tor concentr

the r ESSIodmenVﬁSS-(ﬁ (B Llubtpphenyil 2 -acktibypyrest elis-e-yhipaseoloYi5-a]pyrimidin-3-amine

2010/ 048314PCT/ US2009/ 061519 50 col umm chronat g raph eluting with 5to

60% acedtdrngr§- P%met)lérwat%ad;ﬁ#eé@{ e igndh l%memhg lgnbaqnez Mol €% sol i d
30 R -1

( rrg éao?tgoé? yAngId tn’rllryg eny r) aiﬂtlﬁ%n-ii-ﬁ)g Iﬁx@rjo_é%f%ie ( 4 azgp ?2 ﬁfm%ﬂ bas BhdddD) -

- aI pyr |1mcﬂh|erp03tlery pHSwved bphddiylourefaDHA (@028 niIQ(IBBEihiEmolai %buea@mnafzas( R -1
-(5 - i fl uorophenyl)pyrro lidin-1 -yl)pyrazo |o

a] pyri rﬁtlareﬁ 9r 339) m@%%eﬁ%fﬁ PLsr eaW%Sleoqc%ate% a@ésﬂérem%mumﬁﬁdrlﬁ FARBE1085% 1)
t anbi | 0232

at il BB RaHlrfy MESALARADYD kY &Rl QuERINARR I B2 phdthct &

tirn ut1on was stlrre utes t concentrated

to pr o yhdlopih-dil (18-n@2-5629 Helddli MSu@popheny 4 pPridotidi n-1 -yl ) pyrazolo [1,5
-a] pyrimdin-3 -yl)-3 -phenylureg sul fate (12 ng, 0.0225 mol, 96.9 %
yield) as a yellow solid. xample 1

N /ﬁi\(o
cl Az

L OH

(R)-N-(5-(2-(3-chloro-5-fluorophenyDpyrrolidin-1-yDpyrazolo[ 1,5-alpyrimidin-3-

vl)-3-hydroxvyazetidine-1-carboxamide

[00416] Step A: Preparation of (R)-5-(2-(3-chloro-5-fluorophenyl)pyrrolidin-1-

ylpyrazolo[1.5-a]pyrimidin-3-amine: Prepared according to the method of Preparation B,

substituting (R)-2-(2,5-difluorophenyl)pyrrolidine in Step A with (R)-2-(3-chloro-5-

fluorophenyl)pyrrolidine.
[00417] Step B: _Preparation of (R)-2-(3-chloro-5-fluorophenyl)pyrrolidine: Prepared

by the method of Preparation A, substituting 2-bromo-1,4-difluorobenzene with 1-bromo-3-
chloro-5-fluorobenzene in step A.

[00418] Step C: Preparation of (R)-N-(5-(2-(3-chloro-5-fluorophenyl)pyrrolidin-1-

ylpyrazolo[1.5-a]pyrimidin-3-yl)-3-hydroxyazetidine-1-carboxamide: To a DCM (0.7 mL)

solution of (R)-5-(2-(3-chloro-5-fluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-
amine (20 mg, 0.06 mmol, prepared as described in the following paragraph), was added CDI

(20 mg, 0.12 mmol) at ambient temperature in one portion. After stirring two hours, azetidin-



Example 5 -N\ F kR)-N-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo
[1,5 -alpyrimdin-3 - yl)isobutyram de [00392]A DCM (0.5 nL) sol ution of
(R) - 5- (2-W0,26r0di4831wor ophenyl ) pyrrol i din-1 - PCT/US2009/061519

yl ) pyrazol o[ 1, 5-a] pyri m di n-3-am ne (Preparation B; 20 ng, 0.063 mol) was
cooled in an ice bath, followed by adggtion of i1sobutyric anhydride (11.0
nmg, 0.070 mol) and pyridine (10 ng, 0.12 nmol) drop-w se. The reaction was
al | owed-bohykrodhletide @Oanp, @n8 nirasipevatddded andns portioadfdllowed Byoadditiobhef
reaction m xture was directl ¥hpuri fied by reverse-phase ¢ol um

chr omati 3§ affh932 BLuP il R gnmapl)-h TBE fechovsvat atftsrd QermightRefrr 1t wasgoapentiated £ i nal

product, asi: I i Sh 501 | 0 (Apg) = 3&Ro,2
AT A e Sl S A e TR EL E NCEG T

| i di n-lacytoppsilfcazact © 3fidldShe fhalgyrodunt ds a-s8lid YA9Y mk; 74%etiid). - B1So¢pci) m/z =

-1, 6-di h¥dr op%yri dazi ne-3 -carboxam de [00393]Step A Preparation

of (R) - 5‘4-3( Q—%-H}-uorophenyl )pyrrolidin-1-

yl ) pyrazol o[ 1, 5- al pyri m di n- 3- am 'aljé’f)ﬁq?r ed according to the method of
Preparation B, substituting (R)-Z?%ﬁ, -di f1 uorophenyl )pyrrolidine in Step A
with (R -2-(3- fluorophenyl)pyrrol igifﬁ\.N,[,@OBM] Step B: Preparation of
(R)-2-(3-fl uorophenyl) pyrrolidige parey by the nethod of Preparation A,
substituting 2-brono-1, 4-difl uokQl nzebh’g%?t h _1-brono-3- fluorobenzene in
step A [00395]Step C. Preparati ol of (R O-(243 -fl uorophenyl ) pyrro
lidin-1 - yl)pyrazo lo [1,5 - m din-3 4y1l)- 1- net hyl- 6- oxo- 1

, 6-di hydr opyri dazi ne-3 -c arboxa g To aNyg xture of

(R) -5-(2-(3-fluorophenyl)pyrrolidin-21-yl )pyrzg?ol o[1l,5 -a]lpyrimdin-3
-amine (30 ng, 0.10 mmol),

1- net hyl- 6- oxo- 1, 6- di hydr opyri dazi ne- 3- car boxﬂ"l c acid (34 ng, 0.22 mmol),
and HATU (84 ny,(RO-N:&5-(avid-)difi@sromdtet-DfiGomdbhddVhptQondka -A)sebasld[05- Aft er
cooling in an ice bath for 10 m nutes, DI EA'd(io'053 m., 0.30 nmol) was added
to the reaction drop- winysmidine-yB=chydsoxyeaeticing-hwesdoramidsr m up to anbi ent

t enper ﬁhb’c’iﬁ) and Sét%# red ,overni gh%t2 e J@goﬁ esul ti ng[ﬂ_g_iz ¥§I[Jh§m Eglegg,tqqr_)‘_?_nsi on

fromt ereéction xture was fi —

et her, flrgyheuyigey rEdtdid-1 Y@pyREORUCS-ags rianiial3-oimieh FEepdred (atdordingUto %0

yield). I\/Scéa ci) n1‘z=434.‘2(|\/HrI3. Exargyle?l\l—l\l\ F W .

2010/ 048ha Qgpmmgpdﬁlsg@gltutlng (R)-2-(2,5-difluorophenyl)pyrrolidine in Step A with
(R)-2-(2-(difluoromethyl)-5-fluorophenyl)pyrrolidine.

[00420] Step B: Preparation of (R)-2-(3-chloro-5-fluorophenyl)pyrrolidine: Prepared

by the method of Preparation A, substituting 2-bromo-1,4-difluorobenzene with 2-bromo-1-
(difluoromethyl)-4-fluorobenzene in step A.

[00421] Step C: Preparation of (R)-N-(5-(2-(2-(difluoromethyl)-5-fluorophenyl)

pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-yl)-3-hydroxyazetidine-1-carboxamide: To a
DCM (0.6 mL) solution of (R)-5-(2-(2-(difluoromethyl)-5-fluorophenyl)pyrrolidin-1-

yl)pyrazolo[1,5-a]pyrimidin-3-amine (10 mg, 0.028 mmol, prepared as described in the
following paragraph), was added CDI (9 mg, 0.056 mmol) at ambient temperature in one
portion. After stirring two hours, azetidin-3-ol hydrochloride (6 mg, 0.056 mmol) was added
in one portion, followed by addition of DIEA (0.015 mL, 0.084 mmol). The reaction was
stirred overnight before it was concentrated and directly purified by reverse-phase column
chromatography, eluting with 0 to 50% acetonitrile/water to yield the final product as a solid.

MS (apci) m/z = 447.2 (M+H).



52 [00396] Steps Al -A6: Preparation of

(R -4, 4-difluoro-2-(3-fluorophenyl)-pyrrolidine: [00397] Step Al.

Pr epar at iwo 20f0/048j143- (t er t - but yl di et hyl si | yl oxy) - 5- ( 3- PCT/US2009/061519

fl uorophenyl) - 3, 4-di hydr o- 2H pyrrol e: (3-Fl uorophenyl ) nagnesi um brom de
(203.2 m, x 0.5 Mether, 102 rrrml) sIovay added (via syringe) to a
sol ution of (R) - 3- (tertbutyl di net hyl SI yl oxy) - 4-chl or obut anenitrile (9.5 g,
40.6 mmol ) in 120 nL of MIBE. The Eeafipledd was stirred for two hours and
then DVE (35 m) was slowy added over 15 m nutes, followed by EtOH (23
m.). After stirring for overnight, I'N \nd lMNaO-l(SOnLeach) wer e
added to the reaction. After stirrj one hour, the reaction m xture

was filtered through Celite, r¢nding h d)d with EtOAc. The filtrate was
washed with 1 N NaCOH and bri ne, Itre ough Phase Separator filter
paper, and concentrated, yieldi ng &\ Cr ud oduct, which was carried to
the next step without further pur| at i on (1 8 g, 107%yield). [00398]

Step A2. Preparation of (3R 5R) 5-(¢3-fluoro benyl)pyrrolldln 3-ol: (R)-3-

g, 17 0 mol)

reaction was all ovvea t o war yiy@oibiiei- camﬁﬁmteure Mbst of the sol vent
was renoved by rotary evaporation. The reaction was taken up in 200 mL of

Et 0Ac, [WB&Rdd wi tFe 2 RCNACHS mhd spiutiperafd(Rm-Guthd -Prtseordepdimrolidin- |+ er

paper, t T C S N HC1
paver . SRS SRR SED Y3 Y W R el
washed (84 tiig, LONONaXd]) & hindicad ,terapéiammuﬁeraﬁle apoetlon.yi Afteli B@rrinpetwer Hagrs,
product, which was carried to the next step w thout further purlflcatlon

(2. 93¢, MaBYeNICe(ld)mey @é%@@}l@) SYpsAaldeg 8papappigionof TheoRacton. Wy stirpg:

2-(3-fl h ol I of
kML o A RLASANTE W) s G  rgToofell SO
di-ter tchbcuheytbgtdplﬁgarélmmgt eflt(145 9(3. 5@% Zé’etEnlmeAv&)a,teratﬂdylE’lﬂ- {ByAtha Zbr&!hcg as k8. 8
nmol ) were added 100 nL THF, and the _reaction was left to
stand fsHowHE fﬂﬁékpﬂ?\)i’vfi‘?f (éémg@ﬁﬂ% ﬁ@ﬁ? MSi @pe1} M&aT ARRE (MIKD: ni xt ure was
filtered, concentrated, and purifi %"Fﬁ iyl i ca col um chromat ogr aphy,

el uting with 2-10% MeOH DCM t o yi e 8 pure product (4 g, 76%yield).

[ 00400] Step A4. Preparation of (R) Nbutyl

2- (3-fl uorophenyl) - 4- oxopyrroli dlf\q& >car boxylate : (2R 4R)-tert-Butyl
2- (3-fl uorophenyl) - 4- hydr oxy Illd 1- gar boxyl ate (1.4 g, 4.98 mmol)
and Dess-Martin periodi nane ( 5H9l ) were mxed in 50 nL DCM and
stirred at anbient tenperature o } . Qr workup, 20 nL 1N NaCH was
added to reaction, and stirred te foll owed by addition of 20
mL brine. The WD 2010/ 048314PC‘F/ usS 009/ 06 05,3 reacti on m xture was
extracted with several portlns of DCM 'Il'he conbi ned or an| c extracts wer e

by reverse phase chromatorlzla \
yield the product as yel | gw-ort (60t £ )
[ 00401][50£1345. Pr epanabCONed §Rhi %bfu'tlbﬁtdf' gi GQ (j Sl@ffﬁrogolﬂlényl)pyrrohdln-l-
quorophenyI) yrrolidine-|-carboxylate : )-tert-butyl 2-(3

-f1 uor op )mrgzm)ﬁl[hmmiwmﬂm 3b1am1¢re(L reRaptiX é@emg,z@g%gnm@l) resmtdrd EMd

oot T B B M AT L tieht stk et O 8 G btk s Bt i) s 8

1IN NaOH g\f@ﬁdﬁdﬁ@dgwg;mw hﬁﬂ&§ [piﬁlclﬁ{@éd friefh du8ten 3QfcHoiinces wéﬁhﬁldé&ﬁpéﬁeon was
filtere hr ou lite rmsmgvvlt DCM Brine (2 nm) was added to the
@

filtrathoréend (lhe tiepstonr wanasred fered aninptes dwécneat Bfaét@@éemw&@ea@béaﬁﬁbor
fit, washin W|th ey I rti,on c Or cts
wer e contintetteleSEHRLE o RRLLUB) R BTy ol ST RSN SRR B8N

Wi th 2Qo d&féefmmpfddub@(sweﬂbwm fysaﬁb@owaer B0aHE i Yasickd) e S Qipki) (/86 Ny,
83% . [004 Step A6. Preparation of

(R) -4, 4428130 (oA b- 2- (3- f1 uor ophenyl ) pyrrolidine: To (R)-tert-butyl

4, 4- dlfluoro 2- (3-fluorophenyl)pyrrolidine-1-carboxylate (180 ng, 0.6 mol)
in a pressure reaction tube was added a solution of HC1L (2 nmL, 4 N di oxane,
8 mml ), then the reaction was seal ed and heated at 60 C for 4 hours. For
wor kup, the reaction was poured into a mxture of ice and 1 M NaOH, and
extracted with several portions of Et0OAc. The conbi ned organi c extracts
were filtered through a Phase Separator filter paper and concentrat ed,
yielding the final product as clear oil, which was used in the next step
wi thout further purification. [00403]Step B: Preparation of

1 =\



INT-N G fR)-N-(5-(2-(2-chl oro-5-fluorophenyl)pyrrolidin-I-yl)pyrazolo
[1,5 -al pyrimdin-3 -yl1)-3 - hydroxyaz etidine-|-c arboxam de

[ 00405] Stwp 240R4eq1ar at i on of PCT/US2009/061519

(R -5-(2-(2-chl oro-5-fluorophenyl)pyrrolidin-1-

yl ) pyrazol or 1, 5-al pyri m di n- 3- am ne: Eéepar ed according to the nmethod of
Preparation B, substituting (R)-2-(2,5-difluorophenyl)pyrrolidine in Step 1
with (R -2-(2-chloro-5- fluoropheixhmpye 1441 di ne. [ 00406] Step B:
Preparation of (R)-2-(2-chloro-5-fluorophenyl)pyrrolidine: Prepared by the
met hod of Preparation A, substit ngy 2- br on@~ , 4-di f| uor obenzene w th
2-bronmo- 1 - chloro-4-fluorobenzeng i® St em(ﬁ( ‘[(1}0407] Step C. Preparation
of (R)-N-(5-(2-(2-chl oro-5- | Ypyrrolidin-1- yl)pyrazolo [1,5 -al
pyrimdin-3 -yl)-3 -hydroxyazgti di negj-= boxam de : To a DCM (0.8 nL)
solution of (R)-5-(2-(2-chloro Iero enyl)pyrrolidin-1-yl)pyrazolo [1,5
-alpyrimdin-3 - amne (30 rrg was added CDI (29 ng, 0.18 nmol)
at anbient tenperature in on F r stirring two hours,
azetidin-3-ol hydrochloride (20 nyg, 0. 18 mTBI") was added in one portion,

fol l owed by eaghdNi(bQROF-(DbErfIidRoMeAyNbyrrdlidd 1 il Yazo DB S fa@RGinhiaTh-NaH)-
stirred for 5 mnutes before |t was concentrated and directly purified by
reverse-phase col um chediye A E

/ Ldthe i ' ' || wd
(55 o, OB, P2l cho * M| Sl f“@%—%’zﬂ@sﬁzp@&@ for R RRRPE S
H (R) - 1%26%‘[( B=aGitrihidimd3 -yl )b ORB AN rodM el -t dhb b aknidé ) qyrsazmgo [010151 - al

pyri m di n- yl)-3 - hydroxyaz etidine-1-c arboxam de
2010/ om&hp@’m@@m@m M@nﬁseqtdmg]am@e #ag gfded yfugic a01d in MeOH (105

(R) - N-( chl ophenyvl
-a] pyri ?‘T d(? 01(]3mm°_L1§) gh F?SH ysgizhg Ol}/ld'%/%% I%)e-dcgoénjooé?é%%%’?ﬁf Cofgelltrat% [5)258
mol ) igRoviet hanol-(3- @(Rf)iz)-(2a$-dﬂ]ﬁbt®hbn§tlﬁi‘ljﬁ©hainul’ QI)W%zcﬂdﬁieﬂaﬁoyhﬁhdlh@ Agid in

met hanol (258 i ut mmol ). The resulting solution was stirred for 30
i nut es>- hy@axmﬁ@bmnpalr@abwnpdwme (5.2 mg, 0.0095 mmol, 94 % yield) as a yellow
(R) - N-(% 2-(2-chl oro-5-fl uorophenyl)pyrrolidin-1-yl)pyrazolo [1,5
-a]l pyrimdin-3 - yl)-3-hydroxyazeti di ne-1-carboxam de sulfate (10 ng,
0.0189 mmol, 73.4 %yield) as a yekimpralsid. fR)-N-(5 -(243
-1l uorophenyl ypyrro lidin-1 -yl )pyr/azo lo [1,5 -al pyrimdin-3 -

N

N
0O
HN\(
-l
s OH
= HO

(3R.4R)-N-(5-((R)-2-(2.5-difluorophenyDpyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-

yl)-3.4-dihydroxypyrrolidine-1-carboxamide
[00425] To a DCM (0.8 mL) solution of (R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-

yl)pyrazolo[1,5-a]pyrimidin-3-amine (Preparation B; 26 mg, 0.08 mmol) was added CDI (27
mg, 0.16 mmol) at ambient temperature in one portion. After stirring two hours, (3R,4R)-
pyrrolidine-3,4-diol (17.3 mg, 0.16 mmol) [obtained from benzyl de-protection of
commercially available (3R,4R)-1-benzylpyrrolidine-3,4-diol] was added in one portion. A
few drops of DMSO were added to obtain a clear reaction solution. The reaction was stirred
for 5 minutes before it was concentrated and directly purified by reverse-phase column
chromatography, cluting with 0 to 45% acetonitrile/water to yield the final product as a

yellowish foamy powder (27 mg, 74% yield). MS (apci) m/z = 445.2 (M+H).



yl ) mor phol i ne- 4- car boxam de [00409] Step A: Preparation of
(R -5-(2-(3-fluorophenyl)pyrrolidin-1-yl)pyrazolo [1 ,5 -
al pyri m dvo-28toz0as3ie: Prepared according to the nmethod ofcPruspawatison B,
substituting (R)-2- (2,5-difluorophenyl)pyrrolidine in Step Awth
(R)-2-(3-fluorophenyl)pyrrolidine. 6
[00410]StepB:Preparationof(R)-N—(S-(Z-%3-fIuorophenyl)pyrrolidin-l-
yl ) pyrazol or 1, 5-al pyri m di n- 3-yl ) nbxqhpleilee- 4- car boxanm de: To a DCM (0. 8
m.) solution of
(R-5-(2-(3- quorophenyI)pyrroI|d| r? yrazol o[ 1, 5-a] pyri m di n- 3- am ne

( rtg;z

ors

(50 ng, 0.17 nmmmol ) was added CD 25 mmol ) at anbient tenperature
in one portion. After stirring(t pholine (22 ng, 0.25 mml) was
added in one portion. The reacth ﬂ ed for 5 mnutes before it was
concentrated and directly purified r,fver s phase col umm chr omat ogr aphy,
eluting with 5 to 54% acetonitrif® er t eld the final product as a
yel | owi sh foany powder (69 ng, 10096y|eld) (apci) mz = 411.2 (M-H)
Exanple 10 WO 2010/048314PCT/U82009/061519/ 6 N(5 -(243

-fl uorophenyl) .

-yl)-3 - hy 4 SpPA— Prepars
tert-butyl 4-(3- fIuorophenm@émﬂxﬁﬁaﬂgﬁyhQﬁﬂQ@gﬁk@ In a round bott omed
flask was charged tert-but -oxopyrrolidine-1-carboxylate (2.2 g, 11.9

oY ARGHIE (5GTarmy DCRREDH mhireliian om0 Iwwiidig b | oved

by sl ow,addit 3- bro 17 |,
D 0" It P Mgt BN DA IR I 0E TRYS abendy Fyflgigap ™!
hours, (Qurh@g0. Miingdiol) i ANttt haltlbexta@lr@er Bhélpertidds e AffteP Rlirrifhd &d Bourd,03-C. The
reaction was quenched by drop-w se addition of 1IN HC1 (2 nmL) and war med up

to ambimethoxyengitiog are-trifliorasaetatcy 8 auiG | et Etbtm@edaﬁi@rn\/%tdefprotmtt@r
separ at | the o anl r a ueous Lract AcC
o RS TP i ol BT " RN MR A Lol B LARE 33 1 B

concentwat edheticmydxel ?brtlh@ mre%@tbyaedcau&i eamIEiAl (0. d’)ﬁDﬁﬂrZ](St@mBol) The
Preparation of 5-(3-fluorophenyl)-3, 4-di hydro-2Hpyrrole: Crude tert-butyl

4- (3- f|re%m@pweaﬁysmyredtf@x%mmu;@smfmmtaws epasedfasaslondedirertly perifgd lpHREIBef j r st
fol |l owe d AN HC1 e S |rred at
anbi entP Penpar A 0 e B i TR 3R e TR RAE Ry S B e
desi r erpdebcd yaﬁovaslv\/ﬂiah@ Iﬁﬁtded(zm-mg, BV ylEM)otM&(arpct) ez = 429 o@asedpr oduct
Et 0OAc and saturated NaHCO3 (aq.) solution were added to the HCl salt of the
product. After separating the orgEsrmplal@k  the aqueous |ayer was
extracted with EtOAc three tines. e_gonbi ned obganlc extracts was dried

over Na2504 and concentrated to vy %l H
é 29\ 75%. [00413] Step C
el (

&Ny | yrroI| ine: A solution of

5- (3-fluorophenyl)- 3, 4-di hydr 6- 6.1 g, 37.4 mol ) in 100 nL THF
was cooled to -78 C, and boron t orid iethyl etherate (9.47 nL, 74.8
mml ) was added drop-w se overF5 WFut es. e resulting cloudy reaction

m xture was stirred at -78 C for 40 mnutesg MeLi (1.6 Min diethyl ether,
46.7 nmL, 74.8 nnDI) was added drop-wi se ovér 10 minutes. The mixture was
ﬁlwedat-7, ‘ i Anper ature
overni ght. Fo Ft OACT W ‘ xture,
and t he aqueous Iayer wasnealmxdaidtﬁdlevﬂ-t;drrbbﬁlmaeIsmlfat@n After separating and
dlscardln t he organic | aye t he agueous | ayer was basified with Na

N ag l00RTH = 10 aoluEst pAR)D (i-ah é?e5ﬂﬂ1}?r<ﬁt1@ml)wﬁ%1d§bhtﬂ)ﬁé@2@lpbla§n IR

extract he
desi red %’X*@ﬁ g{ 5%}?%% ltowgr opégl%%fﬁg&gﬁg}pﬁé %ﬁ%ogg?%ﬁ? gf&ng’?n%}tﬁqt léh[ear | ng
mat er i ahL) 4.adbdent Ierdpctatofe Wineaddes isuEdripa@ducmethbaslt (149 WTRO1Hahmol3.7Phe
yield). The crude product was used in the next stegbmnthout any further

puri fi datuligng solygemyas stoashion BETnngtycberpeaseeraed [opeyuicsRAPD(S-B-Epar at i on
f 5-
J1) pyr aI0ROPH B AP T B B 2oy s e Yt nodt ot

Pr epar afattosaljdesulfstei (7 2trhf@. (IR m2ol, 2434 dtd‘ld)uz@raqenewwbm@yr rolidine in Step 1
with 2-(3-fluorophenyl)-2- nethyl pyrrolidine. [00415] Step E: Preparation
of N-(5 -(243 -fluorophenyl)-2-nethylpyrro lidin-1- yl)pyrazo lo [1,5 -al
pyrimdin-3 -yl)-3 -hydroxyazetidine-|1-carboxamde : To a DCM (0.7 nL)
solution of 5 -(243 -fluorophenyl)-2-nethylpyrro lidin-I-yl)pyrazo lo [1,5
-alpyrimdin-3 -amine (25 ng, 0.08 mmvl) was added CDI (20 ng, 0.12 mmol)
at anbient tenperature in one portion. After stirring one hour,
azetidin-3-o| hydrochlorlde (20 ny, 0 12 nnDI) was added in one portlon

~ ™~ A N NN ~ A~ .




Exanmple 11 NN F (R -N-(5 -(243 -chloro-5 -fluorop henyl)pyrro
lidin-l-yl)pyrazo lo [1,5 -al pyrimdin-3 -

y1) - 3- hydwoxyrazagiidi ne- 1- car boxam de [ 00416] St ep A: Pr eparAtS2an/06f519

(R -5-(2-(3-chloro-5-fluorophenyl)pyrrolidin-1-

yl ) pyrazol o[ 1, 5- al pyri m di n- 3- am ne: L epar ed according to the nmethod of
Preparation B, substituting (R)-2-(2,5-difluorophenyl)pyrrolidine in Step A
with (R)-2-(3-chloro-5- fluorophengktgmplerigl i di ne. [00417] Step B:

Preparation of (R)-2-(3-chloro-5-fluqrophenyl)pyrrolidine: Prepared by the
met hod of Preparation A, substi tutl[ﬁ\ Iy ono- 1, 4-di fl uorobenzene with

1- brono- 3- chl oro-5-fl uorobenzerne . A. [00418] Step C. Preparation of
(R) - N- (5-(2-(3-chl oro-5-f 1 uor ofphdhyl Npyr pol j@i n- 1-

yl ) pyrazol o[ 1, 5-al pyri m di n- 3- _kydir®&fazet i di ne- 1- car boxani de: To a
DCM (0.7 nL) sol ution of F

(R)-5-(2-(3-chloro-5-fl uoropheny oli di%—yl )pyrazolo [1,5
-a]pyrimdin-3 - amine (20 ng, 0.06 mmol, pxepared as described in the
foll owi ng paragraph), was added CDI (20 ng, 0.12 mmol) at anbi ent
tenperature i Wumemlwmhvvmﬁdﬁglfmwmmbﬂ,Sﬁi}mfrimﬁdm—}vmtj_-
2010/ 048314PCT/ US2009/ 0 r(ihl gride.(20 nmg, 0.18 mmol) was
added in one portion, fa RI%D. 032 ni, 0.18 nmml ).

The regopaxs) Was 1 hrmeV QU erRLyRblubish asre(R)ts-ym@ ,?@Hﬁ@%ﬁh@ﬁﬁ%y@f&idﬂi-[ﬁﬁ ly
purified by reverse-phase col um chromat ogr aphy, eluting with'0 to 60%
acet onilinyrazpledt.&ralmyaingidisl-3ramiee (RrepdragmoBudd mg, @08 nirdol) 2msmglded 49R1

Vi ne (@Y Teb 05D oo 5 bbb pbib S eor SR PR Ramry ppien Simblen e S by azo
lo [1, Enetho;gaewdim' Qirﬂetﬁylayelihhﬁsmmﬁ‘iammﬁ@é (26 Ry, 1. FC AKX fdBtaed from

[ 00419] St epA: Preparationof (R)-5-(2-(2-(di fluoronethyl)-5-
f | uor opraaypirgtestianol fdi eeprmmerglallpy pzgigable  [-beszhydrylGympthydzetidin-3z0 nader

(ks 5" 3 BEGRL ROl Tl RO Py DA PR ALRLGTA, ¢5FPA Ve i one
(R) - 2- (poriiah, ffd)lw&ln%i ditiorbofl DIERK eRbsML), PY29r @hboBi Mehe E2163 O a5t s@ipreBifor

Preparati on of (ﬁlg_) -2-(3-chl oro-5-fl uorophenyl)pyrrolidine: Prepared by the
met hod Sofmippigpabaieicort Aas segmsentratad mgd 2dimcdiropuriizeddiby| tryesbdhaen solymnh

2-br Omch%‘o_métggigrfa{ﬂl[lqrecflrft%{ghwn}f 68 15097 Q0&0% rﬂg/v&;a?ersttoeﬁeﬁ' the final product as a
yellowish foamy powder (27 mg, 66% yield). MS (apci) m/z = 429.2 (M+H).
Example 17A

O
Z N’N\ O:\S//\OH
\N L > HO
O
HN
F \(

AT 2

HO
(R)-N-(5-(2-(2,5-difluorophenylpyrrolidin-1-yDpyrazolo[ 1.5-a]lpyrimidin-3-y1)-3-

N

hydroxy-3-methylazetidine-1-carboxamide sulfate

[00429] To a solution of (R)-N-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-

a]pyrimidin-3-yl)-3-hydroxy-3-methylazetidine-1-carboxamide (3.1 mg, 0.0072 mmol) in
methanol (1 mL) at ambient temperature was added sulfuric acid in methanol (145 uL,
0.014 mmol). The resulting solution was stirred for 30 minutes then concentrated to
provide(R)-N-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-yl)-3-

hydroxy-3-methylazetidine-1-carboxamide sulfate (3.3 mg, 0.0063 mmol, 87 % yield) as a

yellow solid.



[00421] Step C. Preparation of

(R -N-(5-(2-(2-(difluoronmethyl)-5-fluorophenyl) pyrrolidin-I-yl)pyrazol o
[1,5 -al worommss43 -yl)-3 -hydroxyaz etidine-1 -carboramiuteooyelisa9 DCM
(0.6 nL) solution of

(R -5-(2-(2-(difluoromethyl)-5-fl uorog?enyl)pyrrol i di n-1y1) pyrazol o[ 1, 5-a] p
yrimdin-3-amne (10 ng, 0.028 mmvol, prepared as described in the follow ng
par agr aph), was added CD (9 ngy, @xﬁﬁ@lmﬂﬂ) at anbi ent tenperature in one
portion. After stirring two hours, azetidin-3-ol hydrochloride (6 ng, 0.056
mml ) was added in one portion, folFowed\by aflition of DIEA (0.015 ni,

0.084 mmol ). The reaction was i rkgd rn| ght before it was concentrat ed
and directly purified by reverseNphd%e C chromat ography, eluting with
0 to 50% acetonitrile/water to\yiglg th@N hal product as a solid. M5
(apci) mz 447.2 (MrH). WD 201Qf 038314P@R,US2009/ 061519 59 Exanple 13
N-1\V1\ F (R) N (5-(2-(2,5-di fl uprorbe yI)p%lidi n-1-yl)pyrazolo 11,5 -al
pyrimdin-3 - yl)norpholine-4-carboxamd 0422] To a DCM (0.8 ml)

solution of (R)-5-(2-(2,5-difluorophenyl)pyrrolidin- 1 -

yl ) pyrazol o[ 1(R3-N}(Py2Ird i feBegtrenpbpyrivl e atl ipgrazBlo BO-afmyrindid 305 yiib| ) was
added CDI (31 ng, 0.19 anRJ er]t t enperat ure in one portion. After
stirring two hours, ¥ St ne-1-earbaxamida hvdrechloriges ' i n one portlon
The re was %)

di rect ﬁ?b‘wﬁ fi edﬁc{)élh{reg%gég ! %Iﬁgksgu%%?ap )ﬁf{g t(%@fdéﬁﬁ&,gﬁg%nz%ng wth 5 to
55% ac elt-phpytrazdle/l viad pyrimaliy-3efl i3 thydrdxiyriamethytdatidinas -arboebhiodse $10.2 oagy

pomﬁ'eé)o( @@ngeﬁ%%d?%ﬁ %Cl as ¢ ﬂﬁ%ﬁﬁ W}lﬁﬁ @5 .(AQAEE%P @?%@ﬁﬁ%%g?@n[l\f}s
-al perE' %rf&el%tratéﬁ'-)to pr%lde@gw-gﬁf‘ (25 |dif'f{l Henﬁl%r%}?@f%ﬁ ?§/|l)|p£’&961%ﬁ1]’§- 0 a

DCM (0. 8 sol ut1 on “of 5-di f | uor ophe di n-
yl) pyr aﬂmfru{llﬂlrssaz]pyhydmodyﬁ metayiawlcﬁlﬁr tparbakioneB; hilodgorid®. 0853 nmmg) was

added ) at. anbi.ent tenperature in one portion. After

stirri %6]{7&6“‘?98”8@% Céie%ra&ﬂtﬂio i = ol (17 my, 0.19 nmol) [purchased from
Suven Life Sciences] was added in % igion. The reaction was stirred for
5 minutes before it was concentrat ed and d| rectly purified by reverse-phase

col utm chromat ogr aphy, el uting wi 0 50% acetonitrile/water to y| el d
t he final pr oduct as a yell ow sh .to povvder (30 ng, 74%yield). M (apci)
mz = 429.2 (M+tH). WD 2010/ 82Q99/ 061519 60

F QF

(R)-1-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-y)pyrazolo[1.5-a]pyrimidin-3-y1)-3-(4-

fluorophenylurea

[00431] To a DCM (0.8 mL) solution of (R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-

yl)pyrazolo[1,5-a]pyrimidin-3-amine (Preparation B; 25 mg, 0.079 mmol) was added 1-
fluoro-4-isocyanatobenzene (13 mg, 0.095 mmol) at ambient temperature drop-wise,
followed by addition of DIEA (0.028 mL, 0.16 mmol). The reaction was stirred for 90
minutes before it was concentrated and directly purified by column chromatography on silica,
cluting with 3:1 EtOAc/hexanes to yield the final product as a solid (30 mg, 84% yield). MS
(apci) m/z =453.2 (M+H).



Exanmple 14A 0\, PHO S -0 H OH
(S)-N(5-((R-2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo 11,5 -al

pyri m di rw8 201010483143 - hydroxypyrro |idine-1 -carboxam decsuist@wmc1519

[ 00424] Toasol uti onof (S)-N-(5-((R)-2-(2,5-difluorophenyl)pyrrolidin-1-
yl)pyrazolo [1,5 -a]pyrimdin-3 - yl) m%4 hydr oxypyrro |idine-1 -carboxam de
(4.5 ng, 0.011 mmol) in nethanol at anbi ent tenperature was added
sul furic acid in MeOH (105 iut, OEﬂa]mplmD) The resulting solution was
stirred for 30 mnutes then concentrated to provide (S)-N-(5 -((R-2-(2,5
-di fl uorophenyl)pyrro lidin-1 -yP¥Fpywago lo [1,5 -a]pyrimdin-3 -yl)-

3- hydroxypyrrolidine-1-carboxam ate (5.2 ng, 0.0099 mmol, 94 %
yield) as a yellow solid. f MR -M- (B - (PR)-2- (2,5 -difluorophenyl)pyrro
lidin-1 -yl)pyrazo lo [1,5 - rifmdin-§ - v1)-3 ,4-di hydroxypyrro

| idine-1 -carboxam de [00425]
(R -5-(2-(2,5-difl uorophenyl)p
yl ) pyrazol o[ 1, 5-a] pyri m di n- ne (PreparallorflB;, 26 ng, 0.08 mml) was
added CDI (27 ng, 0.16 mml) atFarrbl ent tenperature in one portion. After
stirring two I

[ obtained fro
(3R, 4R) - 1- benzyl pyrrol i d| ne- 3, Ag]slwmhl]dlmlas,m%ied in one portion. A few drops
of DVBO were added to obtain ar reaction solution. The reaction was

stirred09432l5 ni diersedby élﬁfémﬁth% depmither tin dxamplntl, subsideting pilupro-¢d by
rever S%cpcp%? qfo‘t?e?l&éﬂpw?tnr PF@I%&%Q q?o@%ar}a%b%h%&%t \éﬁx;u]{'gd(?h ﬁlél W‘{f’oﬁu?t as a fine

acet oni That ér 't o as powder
(27 1, w9yt b Simg, Mol 2K (upe ﬂ1/z~46§12(M+IH)H) WO

2010/ 048314PCT/ US2009/ 061519 61 Exanple 16 -N\

fR) - N (5-(2- (2, 5-di fl uorophenyl ) py¥¥8ppPKi28- 1-y| Ypyrazolo [1,5 -al

pyrimdin-3 -yl)-3 - nethoxyaz dijge-1 -c arboxami de [00426] To a DCM
(0.8 m.) solution of (R)-5-(2- gf

i & uorophenyl )pyrrolidin- 1 -
yl ) pyrazol o[ 1, 5-a] pyri m di n- reparation B; 30 ng, 0.095 mmol) was
added CDI (31 ng, 0.19 nmolg

nperature in one portion. After

stirring two hours, 3- nethoxygzegidine ¥, 2 2-trifluoroacetate (38 ng, 0.19
mol ) [obtai ned from N-de- proteg on of €5 cially available tert-butyl
3- et hoxyazetidine- 1 -carboxyNat¢ using T DCM was added in one
portion, followed by addition of DI EA (0.050 rrLO 0.29 mmol ). The reaction
was stirred for 5 mnutes befofe it was concentrated and directly purified
by reverse- plrse(sal- mmdtho%mfeﬁ@m@@fmauﬁhwﬂvpﬂﬂlzworlhsmﬂvemﬁ&%s -yl)-3-(4-
acetonitrile/water to yield the final product as a yellow sh foany powder
(34 ny, 83%vyield). M5 (apci) nﬂwﬂmxmwnvl)umm
le),l_xg[ﬁgiél(z 5 Ief;alrg 39 Qﬁ‘enéélh)oﬁy” 2t Ieg PnBYer?SZ Qstl[t&’[ing I%uoro 4-

1socyanatobenzene with 1-methoxy-4-isocyanatobenzene, and ecluting with first 4:1

DCM (N sol ution of

EtOAc/hexanes and then 100% EtOAc during silica column chromatography purification

step, giving the final product as a fine white solid (34 mg, 92%). MS (apci) m/z = 465.2
(M+H).

Example 21
o
NP, )
e
; &
/O

N

(R)-N-(5-(2-(2-chloro-5-fluorophenylpyrrolidin-1-yl)pyrazolo[ 1.5-a]pyrimidin-3-yl)-

3-methoxvyazetidine-1-carboxamide




met hoxyaz etidine-1 -c arboxam de sulfate [00427]To a sol ution

of (R) -N-(5-(2-(2,5-di fluorophenyl)pyrrolidin-1-yl)pyrazolo [1,5 -

a] pyri m dvo-28toyi3313- net hoxyazet i di ne- 1- car boxam de (6. 2pPagus@o009bdismmol ) in
met hanol (1 nL) at anbient tenperature was added sul furic acid in nethanol
(145 iut, 0.014 nmmol). The resulting 3 lution was stirred for 30 m nutes

t hen concentrated to provide (R)-N(5- %2 (2, 5-

di f | uorjopdsamy| ) pySte®l Adi nPrepakationr af o(R)- 51252-—chllorcp§!¥ﬂum'rccﬁhenﬁ)w¢rblld31 tdret ho
xyazetidine-1 - carboxanm de sulfate (7.2 94 %yield) as a

yel | ow Yhvrazolo[ pyadpyronidinsdampest/ B@mwé/@m@w mthB@%P% Oi?remratw@@ N- (5

(2 (2. S e oDy s AR5, (4 Sy el ko

rrL) SO|ﬂﬁdr@heﬁ§'l)I(le)0-lﬁﬂ(62 (2 5-di fl uorophenyl ) pyrrolidin- 1 -
yl) pyr azol 1 5- ag pyr| m dln 3-.am ne (Pr epar at| on B 30 0. 095 -rrrml) was

added .
%sa By gepy or i de

stirrl
(26 ny onmmercl a y avai | abl e

1- benz mysdmy)ﬂl Df m{Rbp L(az(étdhdJméSﬂlDJropHedyl)pﬁycdrdng-&F}El)pyfnioha@hdwt]p}@ﬂmdm 3-

faC|I|tated b Pdf) 2 in EtOH and 1% TFA] was added in one portion,

f ol | owediBg (tieme: P IR srmey) pyes (ddeb 6 DH(29 @n@@ #%n@nyol) #W@m@gé@mwawéﬁsm

SUI T T el Qfortior RHELS R %retv&}oth YRS LARBSRILALS, anch il SEb ot RUTI hgd Y

rever se- phase co um mat ogr aphy, elutihg wt

acet onit 18 | mamodit gobthincyi bk MNrde-pranadtiopr ofl umnna&cmllye bl olabkh téroboyl p3)wd er

27 %y VS mz = 429, nmple 17A )

((2 (2, rgetg?ﬁxaaﬁ%ﬁ%éﬁwb}bglﬁ@sa% REA 1y ﬂ%(ﬁv 22 P@dﬁ[%?mssme PRFtiqEy fqlﬁwﬁ dws

-y1)-3 | azet f T0 a

sgl Ltl oarclidg (R) - l\l—???ﬁ?\l gzg lﬁy (T)) eelrne;g} ;%%r tﬂgeld?]ﬁl’% Safﬂﬁlblile[rsg;z%‘g%g]l

aj pyrl v ai mrﬁemi@tedsahd/aﬂmemyy @uﬂﬁedh)bbrameemd-phmeleodmb@hmmaiegr(aﬁhyl emymgo 0072
(1 L) at, anbient rature was added_ sul furic d|n

met hanowﬂ?? %P(ﬁa CCEPIATE/ pRST §O ywﬁe ?Tpﬁﬁomjctsaémq lowisRaloamy nopdar

m nut e A e N-(5 -(2-(2,5

-di fl ug? Egk?g/ng%%y%% gﬁr@?%‘?\g@ﬂ@o [1,5 -a]pyrimdin-3 -y1)-3 -

hydr oxy- 3- met hyl azeti di ne- - car bbxampk2sul fate (3.3 ng, 0.0063 mol, 87
%yield) as a yellow solid. WD 2010 048&14PCT/ US2009/ 061519

2

HN\(

Cl
HO

(R)-N-(5-(2-(2-chloro-5-fluorophenylpyrrolidin-1-yl)pyrazolo[ 1.5-a]pyrimidin-3-yl)-

3-hydroxy-3-methylazetidine-1-carboxamide

[00436] To a DCM (0.8 mL) solution of (R)-5-(2-(2-chloro-5-fluorophenyl)pyrrolidin-

1-yl)pyrazolo[1,5-a]pyrimidin-3-amine (Example 8, Step A; 22 mg, 0.066 mmol) was added
CDI (22 mg, 0.13 mmol) at ambient temperature in one portion. After stirring two hours, 3-
methoxyazetidine 3-methylazetidin-3-ol hydrochloride (18 mg, 0.13 mmol) was added in one
portion, followed by addition of DIEA (0.035 mL, 0.20 mmol). The reaction was stirred for
5 minutes before it was concentrated and directly purified by reverse-phase column
chromatography, cluting with 5 to 50% acetonitrile/water to yield the final product as a

yellowish foamy powder (21 mg, 71% yield). MS (apci) m/z = 445.2 (M+H).



63 Exanple 17B fR)-N-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo
[1,5 -al pyrimdin-3 -yl1)-3 - hydroxy-3 -nethyl azetidi ne-1-carboxam de
hydr ochl owode10/44880430] To a net hanol (1 nmL) sol ution of PCT/US2009/061519

(R -N(5-(2-(2,5-difluorophenyl)pyrrolidin- 1-yl)pyrazolo [1,5
-alpyrimdin-3 -yl)-3 -hydroxy-3 - rretggl az etidine-I|-carboxam de (10.2 nyg,
0.0238 mol ) was added HCL as a solution is dioxane (30 pt). After 30

m nutes, the reaction was concent rBtafple@3provi de

(R)-N-(5-(2-(2, 5-di fl uorophenyl ) pyrrglidin-1-yl)pyrazolo[1,5- a]pyrimdin-3
-y1) -3 -hydroxy-3 -nethyl azeti di ne-C—c T'Rpxam de hydrochl oride (8.3 nyg,
0.0179 mol, 75.0 %yield) as a id. Exanple 18 N-N F
KR)-1-(5-(2-(2,5-difl uoropheny)rr[ﬂll?{é\g1 oyl )pyrazolo [1,5 -al
pyrimdin-3 -y1)-3 -(4- fluorop [00431] To a DCM (0.8 nl)
solution of (R)-5-(2-(2,5-difluoro lidin-I-

yl ) pyrazol o[ 1, 5-a] pyri m di n- 3- aon repa{rgon B; 25 ng, 0.079 mml) was
added 1- fluoro-4-isocyanatobenzene (13 ng,—0.095 mvl) at anbi ent

t enperature 13:315f LS 08mL 0,16 nmmol ).

The reacti of azolo[T.5-a1pyri ﬂidgﬁ'é' and

directly purified by coI um ﬂ%@@bp@j’mbﬁbogﬂnﬁﬂel iC eI uting with 3:1
Et 0Ac/ hexanes to yield the final product as a solid mg, 84%yield). M5

(apci) [M483H 453. emqwm)accormgzt@ldyeomgmdpofrﬁmmwﬁ 61®1®mg (- {! (2-(2-
chloro-5-fluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-amine with morpholine to

yield the product as a yellowish foamy powder (26 mg, 76% yield). MS (apci) m/z = 445.1
(M+H).
Example 24

CI <\ ey

(S)-tert-butyl 4-(5-((R)-2-(2-chloro-5-fluorophenyl)pyrrolidin-1-yD)pyrazolo[1.5-a]lpyrimidin-

3-vlcarbamoyl)-2-methylpiperazine-1-carboxylate
[00438] Prepared according to the method of Example 22, replacing (R)-5-(2-(2-

chloro-5-fluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-amine with (S)-tert-butyl
2-methylpiperazine-1-carboxylate to yield the product as a yellowish foamy powder (47 mg,
80% yield). MS (apci) m/z = 558.1 (M+H).

Example 25

-N
Z N \
\N
N
HNs(O
F N HC
AT O
N
H

N



(R -1-(4-chl orophenyl)-3-(5-(2-(2,5-difluorophenyl)pyrrolidin-I-yl)pyrazolo
[1,5- alpyrimdin-3-yl)urea [00432] Prepared by the nethod as described in
Exanpl e Mo 2e1bm83uti ng 1-fl uoro-4- isocyanat obenzene WCThiS2009/061519

1-chl or o- 4-i socyanat obenzene, giving the final product as a fine white
solid (33 ng, 89% . Ms (apci) mz = 4 9.1 (MtH). Exanple 20 N -N F KR -1
-(5 -(2-(2 ,5 -difluorophenyl)pyrro Irdin-1 -yl)pyrazo lo [1,5 -al

pyri m di$)-8-(5Y (R )-3-(2-CHloro-fEtub ophpind ypwirtolid@al -y pR4 3 b A, plpt eichidivi- 3-1ig-3ret hod
as described in Exanple 18 substl tut| ng 1 fI uar o- 4- isocyanat obenzene with
1- met hoxy- 4-i socyanat oBiehr HHRerazing | AGLGRHYRIGENIOEAC A 1 Et 0Ac/ hexanes and

th 1 0A I ),

g i ng 00k e B oaadd %?C%tﬁ?né%ﬁ%% 55 9%*’1?83‘* DURGLERINEER
465. Zylniyhdﬂ))lo[nsla]pMQQﬂE)JyM&%jx{bl?ﬁﬂ-Uﬁﬂ@Qﬁp&ﬁﬁﬁ&-Q @bbdx§ R4S Al Ghge 24;

A Preparation of chl or o- 5- fllg&rlop enyl)pyrrolidin-1-

(R -
yl ) pyr &Zomgf ¢ §4amﬁ9lr)1 W?ﬂ?érdesi hilng: Nplehatiomngt slpdehand st ¢tk 2t biset of
Pr epar n QP Step A
i th (a8 O bRy AL VR A e R ua
Pr epar giiviag tlaf fifaRprddu ¢ GH C Rsal s alfirereide- fowder.optieapti) pys +dbR di(M-+H).
yl)pyrazolo [1,5 -al pyrimdin-3 El 3 rret hoxyazeti di ne-1 -carboxam de :
To a DCM (0.8 nl) sol ution of xample 2
(R -5-(2-(2-chl oro-5-fluorophenyl) Qlnj d| n-1-yl)pyrazolo [1,5
-alpyrimdin-3 - amne (30 ng, 0.090 ) was added CDI (29 ng, 0.18 mol)
at anbient tenperature in one ok ter_stirring for two hours,
3- met hoxyazetidine 2,2,2-trifl\uo oaceta|:||e 6 nmg, 0.18 mmol) [obtai ned from
N-de-protection of commercially aY t rt- butyI 3-
met hoxyazeti di ne-| - car boxyl at e usi FA i was added in one portion,
fol | owned by addition of DI EA (0F04F , The reaction was
stirred for 5 mnutes before it was concentr ted and directly purified by
rever se- phase col unm chromat ography, eluting/Wwth 5 to 60%
acetonitril e/ water to yi eI d the final product as a yellow sh foanmy powder
(36 nmg, 89% y(RatNeHY ‘ j ' ' n-( pkiyrazolo[1,5-a]pyrimidin-3-yl)-4-

isopropylpiperazine-1-carboxamide

[00440] To a DCM (0.8 mL) solution of (R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-

yl)pyrazolo[1,5-a]pyrimidin-3-amine (Preparation B; 30 mg, 0.095 mmol) was added CDI
(31 mg, 0.19 mmol) at ambient temperature in one portion. After stirring two hours, 1-
isopropylpiperazine (24 mg, 0.19 mmol) was added in one portion. The reaction was stirred
for 5 minutes before it was concentrated and directly purified by reverse-phase column
chromatography, cluting with 5 to 45% acetonitrile/water to yield the final product as a
yellowish foamy powder (40 mg, 90% yield). MS (apci) m/z =470.1 (M+H).

Example 27

g
: D

(R)-N-(5-(2-(2.5-difluorophenyDpvrrolidin-1-yDpyrazolo[ 1,5-alpyrimidin-3-y1)-4-

ethylpiperazine-1-carboxamide




Example 22 kR)-N-(5-(2-(2-chl oro-5-fluorophenyl)pyrrolidin-1-yl)pyrazolo
[1,5 -al pyrimdin-3 -yl)- 3 -hydroxy-3 -nethylazetidi ne-1 -carboxam de
[ 00436] Towe 20048048 nl) sol ution of PCT/US2009/061519
(R -5-(2-(2-chl oro-5-fluorophenyl)pyrrolidin-

| -yl)pyrazol o[ 1, 5-a] pyri m di n- 3-am ne éExaane 8, Step A, 22 ny, 0.066
nmol ) was added CDI (22 ng, 0.13 nnnl? at anbi ent tenperature in one
porti or004f1er StHrE:peir@tg Bywahdometbod 3as r&s&%ﬁaﬂetﬁﬂh{pﬁae 26, substituting 1-
3- nethylazetldln 3-ol hydrochloride ( was _added in one
por t i oriSorreRYIBREEZHy va&uiietlwplbqram@glxleg%%ﬁm pr@duzb awplﬂowrﬁa &l Eth i on
was sti of\Or S was concentrated and directly purified
by revéﬁ%gggja$g§8%1D#%§0H$%igggagphy, eluting with 5 to 50%
acetonitrile/water to yield the fibpaimpl@guct as a yell ow sh foany powder
(21 ng, 71%yield). MS (apci) mz = 5 2 (MtH) . WO

2010/ 048314PCT/ US2009/ 061519 f R) PR

-(2-(2-chl oro-5-fl uorophenyl) py g
- yl)nmorpho line-4- carboxam de
of Exanple 22, replacing (R)-5-(2- .
chl or o- 5- quorophenyI)pyrrolldln- pyr [1,5 - a]pyrimdin-3 -am ne
with nmorpho line to yield the product as a | ow sh foany powder (26 ng,
76%vyield). M (apC|) rrlz = 445.1 (M+H). Exawple 24 NNN HN--fO CIF c N O
(5)-tert-butyl, 2 _I . .
-quorophenyI*‘ v F '’

anoyl) - 2-met hyl pi p erazi ne- ﬂqemvﬁﬁ%é@%yé arc@rboxarmde

yI)pyrazoIo [1,5 - al pyrimdin-3
Bﬁ Eg@pared according to the nethod

Prepared by the method as described in Example 26, substituting 1-isopropylpiperazine with
I-methylpiperazine, giving the final product as a yellowish solid (38 mg, 90%). MS (apci)
m/z =442.2 (M+H).

Example 28A

/ﬁ\( HCI
. (\3

(R)-N-(5-(2-(2.5-difluorophenyDpvrrolidin-1-yDpyrazolo[ 1,5-alpyrimidin-3-y1)-4-

N

methylpiperazine-1-carboxamide hydrochloride

[00442] To a methanol (1 mL) solution of (R)-N-(5-(2-(2,5-difluorophenyl)pyrrolidin-

1-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-4-methylpiperazine-1-carboxamide was added HCI as a
solution is dioxane (30 uL). After 30 minutes, the reaction was concentrated to provide (R)-
N-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-4-
methylpiperazine-1-carboxamide hydrochloride as a yellow solid.

Example 29

-N
/N\
x>

NN 0

i
AT ¢

N
H



[ 00438] Prepared according to the nethod of Exanple 22, replacing

(R -5-(2-(2- chloro-5-fluorophenyl)pyrrolidin-Il-yl)pyrazolo [1,5 - a]

pyrim di rwd2eswi4gE4wWi th (5)-tert-butyl 2-nethyl pi perazi mreTArec@vboorsyd ate to
yield the product as a yellow sh foanmy powder (47 ngy, 80%yield). M5 (apci)
mz = 558.1 (MtH). Exanple 25 WO 20186048314PCT/ US2009/ 061519 67 f S)-N-(5
-((R-2-(2-chloro-5 -fluorophenyl)pyrro lidin-1 -yl)pyrazo lo [1,5 -al
pyrim di n-3 N®B-(R)-2-(2rsedifvibobhersil pzirokdib- I-glarbatenisde pyaidie31dy-B de
[00439] To(S)-tert-butyl 4-(5-((R)-2-(2-ch] orp-5-fl uorophenyl)pyrrolidin-1-
yl)pyrazolo [1,5 -a] pyri nd gihepipgrazinen! -garhoxamide npt hyl pi p erazi ne-1
-carbo ( Ex ; 044@%@ iNGEICL

(di oxarﬁgﬁ}%ﬁl uti ?r?p%aﬁ?f?gtﬁ ﬁgee gtth 8%1 I en %%%pﬁf?{%ﬁgﬁ?o%’l bﬁl%ﬁg& The
react i dsopaeysylgipaaeint raitle d,6-direahegdipstadzincefphedomiandlyf tdst elddch]gizivimg thdhe
final product HClL salt as a.fine beige powder. MS (apci) mz = 458.1 (MH).
Exanpl eﬁr?gquQuqt aISR)XeHPWE§i(SQI-1‘é ©d5ma; ?&g/&brl\gﬁﬁ@?f\}) YT %l-? 8- y1 ) pyrazol o
[1,5 -al pyrimdin-3 -yl)-4- iso i4@ erazine-1 -c arboxam de

[ 00440] To a DCM (0.8 nL) sol uti Onp%%ﬂﬁbﬁsﬁ

(R -5-(2-(2, 5-di fl uorophenyl)pyrr f-N: | -
yl ) pyrazol o[ 1, 5-a] pyri m di n- 3- am'/gge\;par ation B; 30 ng, 0.095 nmmol) was
added CDI (31 ng, 0.19 mmol) J/afNanii'enl\ tegperature in one portion. After
stirring two hours, 1- isoprOpyApi per i€ (24 my, 0.19 nmol) was added in
one portion. The reaction was st Ned-H or m nutes before it was
concentrated and directly purifisd by re gf\sﬁ;’phase col utm chr omat ogr aphy,
eluting with 5 to 45% acetonitril e/ water yield the final product as a

yel | owi sh foamy powder (40 ng, 90%yield). (apci) mz = 470.1 (MH).
Exanple 27 N -N WD 2010/ 048314PCT/ US2009/ 461519 68 [ 00441] Prepared by the
nmet hod as described in Exanple 26, substituti 1-

(S)-tert-butyl 4-(5-((R)-2-(2.5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[1.5-

alpyrimidin-3-ylcarbamovl)-2-methylpiperazine-1-carboxylate

[00444] Prepared by the method as described in Example 26, substituting 1-
isopropylpiperazine with (S)-tert-butyl 2-methylpiperazine-1-carboxylate, giving the final
product as a yellowish solid (47 mg, 90%). MS (apci) m/z = 542.2 (M+H).

Example 31

-N
Z N N\
N\
N 0
N~ Ho
F N
A O

N
H

(S)-N-(5-((R)-2-(2.5-difluoropheny)pyrrolidin-1-yl)pyrazolo[ 1.5-a]pyrimidin-3-yl)-

N

3-methylpiperazine-1-carboxamide hydrochloride

[00445] To (S)-tert-butyl 4-(5-((R)-2+(2,5-difluorophenyl)pyrrolidin-1-

yl)pyrazolo[1,5-a]pyrimidin-3-ylcarbamoyl)-2-methylpiperazine-1-carboxylate (Example 30;
47 mg, 0.087 mmol), was added 1 mL 4 N HCI (dioxane) solution and stirred at ambient
temperature for 1 hour. The reaction was concentrated, treated with ether, and filtered,

giving the final product HCI salt as a fine yellowish powder. MS (apci) m/z = 442.2 (M+H).



| sopropyl pi perazine wth 1-ethyl pi perazine, giving the final product as a
yell owi sh solid (40 ng, 92% . MS (apci) mz = 456.1 (MrH). Exanple 28 -N\

0 HN--f RM0.2010v048314N) \ PCT/US2009/061519

fR) -N-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazol o[ 1, 5-al pyri m di n- 3-

met hyl pi per azi ne-| - car boxam d ? Prepared by the method as descri bed
p

yl)-4-

I n Exanpl e 26, substituting 1-isopropy
giving the final product as a yel Imlﬁblesnl id (38 ng, 90%9. MS (apci) mz

442.2 (MrH). Exanpl e 28A
(R-N(5-(2-(2, 5- d|fluorophenyl)pyr1/o n 1-yl)pyrazolo [1,5 -al

pyrimdin-3 -yl)-4- nethylpip g
[ 00442] To a nethanol (1 ml) sof ut'\i on of
(R -N-(5-(2-(2,5-difluorophenylMT ol i
pyrimdin-3 -yl)-4-nmethyl pip erazi
solution is dioxane (30 pt). After
concentrated to provide (R -N(5

-c arboxam de hydrochl ori de

rT(l -yl)pyrazo lo [1,5 -a]
Fcar am de was added HCl1 as a
8/ m nu , the reaction was

| perazi ne with 1-nethyl pi perazine,

-(2-(2,5 -d fHI uor ophenyl)pyrro lidin-1

-yl)pyrazo 1o [1,5 -a] pyrimdin-3 -yl)-4- nethyl pi perazine- 1 -carboxam de
hydr ochl ori de &8)-N-($&R(@\luwadphdny)pBro2id 0] -9N8BbAHGIT. LSR8 HE1H¢9-3-

hydroxvazetidine-1-carboxamide

[00446] To a DCM (0.8 mL) solution of (R)-5-(2-(3-fluorophenyl)pyrrolidin-1-

yl)pyrazolo[1,5-a]pyrimidin-3-amine (Example 6, Step A; 50 mg, 0.17 mmol) was added CDI
(41 mg, 0.25 mmol) at ambient temperature in one portion. After stirring two hours, azetidin-
3-ol hydrochloride (28 mg, 0.25 mmol) was added in one portion, followed by addition of
DIEA (0.059 mL, 0.34 mmol). The reaction was stirred for 5 minutes before it was
concentrated and directly purified by reverse-phase column chromatography, eluting with 5
to 55% acetonitrile/water to yield the final product as a yellowish foamy powder (64 mg,

96% yield). MS (apci) m/z = 397.2 (M+H).

Example 33
IN\
{:Ng\ (©) o)
P
N

F
(R)-methyl 1-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yD)pyrazolo[1.5-a]pyrimidin-3-

vylcarbamovl)cyclopropanecarboxylate

[00447] To a mixture of (R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-

a]pyrimidin-3-amine (Preparation B; 43 mg, 0.14 mmol), 1-
(methoxycarbonyl)cyclopropanecarboxylic acid (24 mg, 0.16 mmol), and HATU (62 mg,
0.16 mmol) was added 0.7 mL DMF to make a solution. After cooling in an ice bath for 10
minutes, DIEA (0.053 mL, 0.30 mmol) was added to the reaction drop-wise. The reaction
was allowed to warm up to ambient temperature and stirred for 10 minutes. The reaction
mixture was diluted with EtOAc (15 mL), washed with water, brine (5 mL each),

concentrated, and purified by reverse-phase column chromatography, eluting with 5 to 72%
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N-(5-((R)-2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazol o[ 1, 5-al pyri m di n- 3-
yl) - 3, 5- woiomidagdipi per azi ne-| - car boxam de [ 00443] Pr epacedisbyootobesieret hod
as described in Exanple 26, substituting 1- isopropyl piperazine with

2, 6-di net hyl pi perazi ne [ predom nantly Al drich], givi ng the final
product as a yellow sh solid (34 ng, ;g% VS (apC|) n z 456. 2 (MtH) .
Exanpl Eac%nftnﬁ)wetterf tb-yixtlt yie final product as a yellowish foamy powder (36 mg, 60% yield).

4- (5- ((Ré 5- d|f| uoro henyl ) pyrrolidin-1-yl)pyrazolo [1,5 -

al pyri ml (%pos)méﬂ T D MY 1) - 2-nmethyl p ip erazine-1 - carboxyl ate

[ 00444] Prepared by the nethod as %%Pﬁ?q in Exanpl e 26, substituting 1-

i sopropyl pi perazine with (S)-tert-buty - met hyl pi perazi ne- 1 -carboxyl at e,
giving the final product as a yeIIoWN solid (47 mg, 90% . Ms (apci) mz =
542.2 (M+H). Exanple 31 N-N HN- A--x NHK S-N(5 -((R-2-(2,5
-dlfluorophenyl)pyrroI|d|n1- ra 1,5 - al pyrimdin-3 -yl)- 3
-methyl pip erazine-1 -c arb oxa hdeoc ooHde

[ 00445] To(S)-tert-butyl 4-(5- (RN 2- (2 5-di fTuorophenyl ) pyrrolidin-1-
yl)pyrazolo [1,5 - a] pyrimdi rb anoyl)-2-nmet hyl pip erazine-1 -
car boxyl ate (Exanple 30; 47 ng, O. nmmol ), was added 1 nL 4 N HC1

(di oxane) solution and stl rred a& i ent tenperature for 1 hour. The

reacti on was CO en 3ng t he
final product HeR-sh- ORD ' G 442, 2
(MrH) . WO 2010/ 048314PQ&%@@Q%&@%&aﬁ&arboxvhc a01d

[00448] (R)-methyl 1-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-

a]pyrimidin-3-ylcarbamoyl)cyclopropanecarboxylate (Example 33; 24 mg, 0.054 mmol), was
dissolved in a mixture solvent of THE/MeOH/water (0.3/0.3/0.2 mL), followed by addition of
lithium hydroxide monohydrate (6 mg, 0.14 mmol). After stirring at ambient temperature for
five hours, the reaction mixture was diluted with water (15 mL), acidified with 1 N HCIl (aq.)
to pH ~ 3, and filtered, giving the final product as a fine white solid (19 mg, 82% yield). MS
(apci) m/z = 428.2 (M+H).

Example 35

-N
Z N N
SN
N O
HN\(
a N

OH
F

(8)-N-(5-((R)-2-(3-chloro-5-fluorophenypyrrolidin-1-yD)pyrazolo[1,5-a]lpyrimidin-

3-yD)-3-hydroxypyrrolidine-1-carboxamide
[00449] To a DCM (0.6 mL) solution of (R)-5-(2-(3-chloro-5-fluorophenyl)pyrrolidin-

1-yl)pyrazolo[1,5-a]pyrimidin-3-amine (Example 11, Step A; 20 mg, 0.06 mmol), was added
CDI (20 mg, 0.12 mmol) at ambient temperature in one portion. After stirring two hours, (S)-
pyrrolidin-3-ol (16 mg, 0.18 mmol) was added in one portion. The reaction was stirred
overnight before it was concentrated and directly purified by reverse-phase column
chromatography, eluting with 0 to 60% acetonitrile/water to yield the final product as a solid

(50 mg, 83% yield). MS (apci) m/z =445.2 (M+H).



Example 32 -N\ (R -N-(5 -(243 -fluorophenyl)pyrro lidin-1 -yl)pyrazo |lo
[1,5 -al pyrimdin-3 -yl1)-3 - hydroxyaz etidine-1 -c arboxam de [00446]To
a DCM (0.W8orjo/msdiat i on of (R)-5-(2-(3-fluorophenyl) pyr palriu$2oen9/0drs19
yl ) pyrazol o[ 1, 5-a] pyri m di n-3-am ne (Exanple 6, Step A, 50 ny, 0.17 nmol)
was added CDI (41 ng, 0.25 mmol) at a%‘n ent tenperature in one portion.
After stirring two hours, azetidin3-ol hydrochloride (28 ng, 0.25 mmol) was
added in one portion, fol | owed by Esitnpleds of DI EA (0.059 ni, 0.34 mol).
The reaction was stirred for 5 mnu es before it was concentrated and
directly purified by reverse-phasg?c chr omat ogr aphy, eluting with 5 to
55% acetonitrile/water to yield t product as a yellow sh foany
powder (64 ng, 96%vyield). Y Capci N m B97.2 (M+H). Exanple 33 N F
(R-nethyl 1 -(5 -(2-(2 ,5 -d uor oph pyrrolldlnl -yl)pyrazo lo [1,5
-al pyrimdin-3 - ylcarbanoyl ) cyefaprpopandear boxyl ate [00447]To a m xture
of (R)-5-(2-(2,5-difluorophe ol i di yl)pyrazolo [1,5 -
a] pyri mdin-3-amne (Preparatifon B 43 ny, 0 ot mol ), 1-
(et hoxycar bonyl)cycl opropangcar boxyl ic acid (24 rrg, 0.16 mml) and HATU
(62 ng, R B i ) ) henyd 1B
in an ice bath for
reacti on drop-w se. The i oY LCimiimei
t enper gpyysp)and Sﬂtéﬁred IAOV 10PFEin=hft1%ﬁ Th%f r eaC?RPSL(ZU(ZW&iﬂﬁoMﬂWH st ed
with EtOAc (]15 m_) washed W|th water brl ne (5 nL each), concentrated, and
) g ¢ i : meeIRn:paﬁgi wccdrd@gttm 712% VO

20101 4GS IPCTL SO0 SEL1S 3, 5081 el M L0 1
442. 2 ((WH) Sz (Eifﬁi@érﬁetﬁﬁ@tﬂhéﬁ)en%npﬁ&lm&(2 5 -difluorophenyl )pyrro
I|d|n1 -yl)pyrazo |l o , 5 -alpyrimdin-3 -

yl car bdfieda1) cycl dpeppandcar dhgpdratonaci @df  (R)-N-(5-((R)-2-(2-(difluoromethyl)-5-
fluorophenyl)pyrrolidin-1-yl)pyrazolo[1.,5-a]pyrimidin-3-yl)-3-hydroxypyrrolidine-1-
carboxamide: To a DCM (0.6 mL) solution of (R)-5-(2-(2-(difluoromethyl)-5-

fluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-amine (10 mg, 0.028 mmol,
prepared as described in the following paragraph), was added CDI (9 mg, 0.056 mmol) at
ambient temperature in one portion. After stirring two hours, (S)-pyrrolidin-3-ol (8 mg,
0.084 mmol) was added in one portion. The reaction was stirred overnight, then concentrated
and directly purified by reverse-phase column chromatography, ecluting with 0 to 50%
acetonitrile/water to yield the final product as a solid (9 mg, 69%). MS (apci) m/z = 461.2
(M+H).
Example 37

-N
Z N 2
SN
0
N HN\(
N
E F

d OH

(S)-N-(5-((R)-2-(2-(difluoromethy])-5-fluoropheny)pyrrolidin-1-yl)pyrazolo[1.5-

alpyrimidin-3-y1)-3-hydroxypyrrolidine-1-carboxamide

[00452] Prepared by the method as described in Example 36, substituting (S)-
pyrrolidin-3-ol with (R)-pyrrolidin-3-ol, giving the final product as a solid (12 mg, §9%).
MS (apci) m/z = 461.2 (M+H).



[00448] (R) -nmethyl 1 -(5 -(2-(2,5 -difluorophenyl)pyrro lidin-1 -yl)pyrazo |o
[1,5 - a] pyrimdin-3-yl carbanoyl)cycl opr opanecar boxyl ate (Exanple 33; 24
ng, 0. 054wormio)o4s3nas di ssolved in a mxture solvent of PHF/Use@blvEster
(0.3/0.3/0.2 m.), followed by addition of [ithium hydroxi de nonohydrate (6
ng, 0.14 mmol). After stirring at anb%gnt tenperature for five hours, the
reaction mxture was diluted with water (15 nm.), acidified with 1 N HCL
(ag.) to pH - 3, and filtered, gi vVExgnplkss8final product as a fine white

solid (19 ng, 82%yield). MS (apci) z = 428.2 (MrH). Exanple 35 F f
S)-N-(5 -((R-2-(3 -chloro-5 -fl uor@p | )pyrro lidin-1 -yl)pyrazo lo [1,5
-al pyrimdin- 3 -yl)-3 -hydroxypys&oA&di ne-1 -carboxam de [00449]To a
R- (3Nch| br o,5- f | uor ophenyl ) pyrrol i di n-
I

m ne (EXaiple 11, Step A, 20 ny, 0.06

DCM (0.6 nlL) solution of (R)-
| -yl) pyrazol o[ 1, 5-a] pyri m di n-

mmol ), was added CDI (20 ng, %.12 L F at ient tenperature in one
portion. After stirring two h { ) - pyyrobpidin-3-ol (16 ng, 0.18 nmol)
was added in one portion. The rleactTon was irred overnight before it was

concentrated and directly puriried by reversephase col utm chr omat ogr aphy,
eluting with 0 fo 60%acetonitrile/ ﬁit-r ta yi [
solid (50 ng, e eay B R ARt M NS
2010/ 048314PCT/ USZ00&%{)%&1%9—3-Vl)-4-hvdroxvpiperidine-1-carboxarnide o
(R-N(5-((R-2-(2-(drtTuoronet hyl)-5-1Tuor ophenyl )pyrrolidin-1-yl)pyrazol o
[1,5 - [00433ri ni diropa@ed Vo) 18> -niwpldrdoay pgasciabdd di nlgxainple aith osubstitutieg (S)-

[ 00450] St epA:
quoroéﬁ@ﬁ@p

D
O v

Preparati.onof.(R)-5-(2-(2-(difl uoronethyl).-5-
fnoyPF SR ATy Ty i i fiag pYOdRr By AYSplidTht ane. 89 neMS
Pr epar qdparm@s dumg2{Qr+iHye method of Preparation B, substituting
(R -2-(2,5-difluorophenyl)pyrrolidine in Step 1 with
(R -2-(2-(difluoronethyl)-5-fl uor obkeanple)38yrrol i di ne.
[ 00451] St epB: Prepar ati onof (R) - N- (54(R) ;,2- (2- (di fl uoronet hyl ) -5-
fl uorophenyl ) pyrrolidin-I-yl)pyrafol 'P ,5 - al pyrimdin-3 -yl)-3 -hydro
xypyrro lidine-1 - carboxam de ; 0.6 nmL) solution of
(R -5-(2-(2-(difluoronethyl)¢5-Nfl uoroghepy!l )pyrrolidin-1 -yl)pyrazo |lo
[1,5 - a] pyrimdin-3 -an ne , 0.028 nmmol, prepared as described in
the follow ng paragraph), was ad , 0.056 nmol ) at anbi ent
tenperature in one portion. Al irring txwoghours, (S)-pyrrolidin-3-ol
(8 ng, 0.084 mmol) was added gn one portion. The reaction was stirred
overni ght, then concentrated and directly purifﬁfd gédreverse-phase col um

D&Y

chr omat ogr aph$R:-4(E((Rig? 3 -{ diflporpmetinyd s Srflupropherny igrl-ypyragale{1the final

duct lid i) - )
E)rS?- Kf( 5??( g) _Sg_ I( 5. E 1 eljﬁlﬁ -T-c% Xgm{d\éh_:_?ﬁ n-1-y1) pyr azol o

[1,5 - [0e43yri m dirBpaded Vo) 4k niytelsd ax y@asetited iigli Bemiple 3 Hdx@tite (S)-
[ 00452] Prepared by the nethod as described in Exangle 36, substituting (S)-
pyr r ol iryrieliding}-ohvith (RRpinsyidingdiol hydreckipride)(follpwed i afditan of Souiyetaloas a

2010/ 0B S1TRerF bt Pyt & fudTia i, SHD s Mo e = 4752 o,

Example 40

Z N ’N\
\N <
O
\ HN\(
F F N
OH
F
(S)-N-(5-((R)-2-(2-(difluoromethy])-5-fluoropheny)pyrrolidin-1-yl)pyrazolo[1.5-

alpyrimidin-3-yl)-3-hydroxypiperidine-1-carboxamide

[00455] Prepared by the method as described in Example 36, substituting (S)-
pyrrolidin-3-ol with (S)-piperidin-3-ol hydrochloride (followed by addition of 3 equivalents
of DIEA), giving the final product as a solid (11 mg, 80%). MS (apci) m/z =475.2 (M+H).



73 Exanple 38 -NI\PF O H

KR) - N- (5-(2-(2-(difluoronethyl)-5-fluorophenyl)pyrrolidin-I|-yl)pyrazol o
[1,5- alwprommssi43- y1) - 4- hydr oxypi peri di ne- 1- car boxanipde/usp@OAGBI#r epar ed
by the nmethod as described in Exanple 36, substituting (S)- pyrrolidin-3-ol
wth piperidin 4-o0l, giving the flnal7groduct as a solid (11 ng, 80% . M5
(apci) nlz 475. 2 (N%H) F

(R) - N-(5- ((R) 2- (2- (di fluoronet hyl Exdmpledar ophenyl ) pyrrolidin-1-y1)pyrazol o
[1,5 - alpyrimdin-3 -yl)-3 -hydroxypip eridine-1 - carboxam de

[ 00454] Prepared by the nethod as defcriybed i n Exanple 36, substituting (S)-
pyrrolidin-3-ol wth (R)-piper|di drochlorlde (foll owed by addition
of 3 equivalents of DIEA), givimg the f|n product as a solid (10 nyg,

74% . M (apci) nmlz = 475.2 Nwﬁgr 40 NF(:).... HF

(S)-N(5-((R-2-(2-(difluoro u-?-fluorn henyl)pyrrolldin-l-yl)pyrazolo

[1,5 - alpyrimdin-3 -yl)-3 -hyd¥oxypip eNidine-1 - carboxam de

[ 00455] Prepared by the method as described in “&xanpl e 36, substituting (S)-
h _

pyrrolidin-3-ol w hydr o hIorige (foIIo ed hy addition
of 3 equivalents d = dorophenyl gy 18 "R IRYAEZ0:0 | ny,
80% . Ms (apci) mz ]Wxﬁm%ln{-w3 hydroxypyrrolidine-1-carboxamide

[00456] To a DCM (0.8 mL) solution of (R)-5-(2-(2-chloro-5-fluorophenyl)pyrrolidin-

1-yl)pyrazolo[1,5-a]pyrimidin-3-amine (10 mg, 0.030 mmol, prepared as described in
Example 8) was added CDI (10 mg, 0.06 mmol) at ambient temperature in one portion. After
stirring two hours, (S)-pyrrolidin-3-ol (5 mg, 0.06 mmol) was added in one portion. The
reaction was stirred at ambient temperature for 20 hours before it was concentrated and
directly purified by reverse-phase column chromatography, eluting with 5 to 50%
acctonitrile/water to yield the final product as a solid (9 mg, 67% yield). MS (apci) m/z =
445.2 (M+H).
Example 42

Cl

(R)-N-(5-(2-(2-chloro-5-fluorophenylpyrrolidin-1-yl)pyrazolo[ 1.5-a]pyrimidin-3-yl)-

4-hydroxypiperidine-1-carboxamide

[00457] Prepared by the method as described in Example 41, substituting (S)-
pyrrolidin-3-ol with piperidin-4-ol, giving the final product as a solid (8 mg, 60%). MS
(apci) m/z =459.2 (M+H).

Example 43

HN

N
F
"'OH

Cl



WD 2010/ 048314PCT/ US2009/ 061519 74 Exanple 41 NN N..... y HN---/< N """ CH
(R -N(54(R)-2-(2-chloro-5-fl uorophenyl)pyrrolidin-1-yl)pyrazolo [1,5 -

al pyri m dwo-2810/0#483143 - hydroxypyrro |lidine-1 -carbox am e#eT/(se@456isT®o a DCM
(0.8 nL) solution of (R)-5-(2-(2-chloro-5-fluorophenyl)pyrrolidin-

| -yl)pyrazol o[ 1, 5-a] pyri m di n- 3-am ne7§ 10 ng, 0.030 mmol, prepared as
described in Exanple 8) was added CDI '{10 ng, 0.06 mmol) at anbi ent

t enper at ur e (R)-NAG-(PRY-Li(23hlofAS-5 eftuosdphich Iy riokidih dyi)pyra¢&pf ny-aipgtinddin- 3- ol
(5 ng, 0.06 mml) was added |n one portion. The reactlon was stirred at
anbi ent tenperature for i dropyrperiding 1gabo entrated and dlrectly

<E;)1gre!t](c)lne{tﬂ ‘P’m/r \(/av\a/u(:areIfr ¥ y| Iglpt he I né]?n%érsg ucfh%sE)ga : Pﬂ V\%l%gtltﬁm(&)g}% ield).

M5 (apqiyyrofhifiin- ?oﬂ%th()Miﬂdhdlﬂ@hhy@roélﬂonde (followed by addltlon of 3 equlvalents

kR) - N- ( Zchlor05fluorophe yrrolidin-1-y1)pyraz oIoilS - al

pyri m dqfré@A yaiyng Abgfies! pRqa CbaSearri%l.dr{g A4mg, c69aﬁ>)bé\4%ﬁm§ m/z oy (Mé%lér ed by
t he net hod as described in Exanpl eE4%n q@stltutl ng (S)- pyrrolidin-3-ol
with plperldln 4-0l, giving the fina lF))ro uct as a solid (8 ng, 60%. M
(apci) mz 459. 2 (NH—l) Exarrpl e N’N

,g\)

(8)-N-(5-((R)-2-(2-chloro-5-fluorophenypyrrolidin-1-yD)pyrazolo[1,5-a]lpyrimidin-

Cl

3-y1)-3-hydroxypiperidine-1-carboxamide

[00459] Prepared by the method as described in Example 41, substituting (S)-

pyrrolidin-3-ol with (S)-piperidin-3-ol hydrochloride (followed by addition of 3 equivalents

of DIEA), giving the final product as a solid (9.3 mg, 68%). MS (apci) m/z =459.2 (M+H).
Example 45

-N
/N\
x>

N N 0
HN
F
F

(R)-N-(5-(2-(2.5-difluorophenyl)pyrrolidin-1-yDpyrazolo[ 1,5-a]pyrimidin-3-

ylpivalamide
[00460] A DCM (0.5 mL) solution of (R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-

yl)pyrazolo[1,5-a]pyrimidin-3-amine (Preparation B; 20 mg, 0.063 mmol) was cooled in an
ice bath, followed by addition of pivalic anhydride (26 mg, 0.14 mmol) and pyridine (12 mg,
0.14 mmol) drop-wise. The reaction was allowed to warm up to ambient temperature and
stirred for 1 hour. The reaction mixture was directly purified by reverse-phase column
chromatography, cluting with 5 to 65% acetonitrile/water to yield the final product as a

yellowish foamy solid (19 mg, 75%). MS (apci) m/z = 400.2 (M+H).
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fR) -N-(54(R)-2-(2-chl oro-5-fluorophenyl)pyrrolidin-1-yl)pyrazol o[ 1, 5-al pyri
m di n- 3-wb)2eBydagzinoxypi peri di ne- 1- car boxam de [00458] Pcepmse@d/ obys14 he

met hod as described in Exanple 41, substituting (S)- pyrrolidin-3-ol with
(R) - pi peridin-3-0ol hydrochloride (fol 8wed by addition of 3 equival ents of
DIEA), giving the final product as a solid (9.4 ng, 69%. MS (apci) mz =
459.1 (MtH). Exanmple 44 C OH Example 46

(S)-N-(54(R) -2-(2-chl oro-5-fl uorophepyl)pyrrolidin-1-yl)pyrazol o[ 1, 5-al pyri
m di n- 3-y1) - 3- hydr oxypi peri di ne- 1{€amgoxani de [00459] Prepared by the
nmet hod as descri bed in Exanple 41, Ytuting (S)- pyrrolidin-3-ol with

| o

iden( f of d addi tion of 3 equival ents of
s a sol (9.3 nmy, 68%. M (apci) mz =

(S) - pi peridin-3-o0l hydrochl or
DI EA), giving the final produ
459.2 (MrH). Exanple 45 fR)-N- (5
-(2-(2, 5-di fl uorophenyl) pyrrol @i
yl ) pi val am de [00460] A DCM (0.5

F
yl) py olo[1,5 -al pyrimdin-3 -
sol uti %of
(R -5-(2-(2,5-difluorophenyl)pyrrolidin- 145 "0
yl ) pyrazol o[ 1, 5-a] pyri mi di n- 3-am ne (Preparjation B; 20 ng, 0.063 nmol) was
cooled in an ice bath, followed by additi f pivalic anhydride (26 ng,
0.14 mmol ) and pyridine (12 ny -wi se, The reaction was
al | oned to war rRRUgerE-BuiykBi(8 § atfliogonheaylany ragQlgfl.5-The
reaction m xture was dj - I o col um
chromat ogr aphy, eluti ifild 3R o1 Y t&ﬁﬁ@ﬁ%% to yield the final
product[0es61q yel T sl f omigtuiol i 6f ( 19RPFEH(2-(B%hlordVB-fluapaphenyilz rrolid GO1-2
(M:H) . WD 2010/ 048314PCT/ US2009/ 061519 é}Rﬁ tert-butyl 3 -(5
- (2- ( 2-Xhvszelosl.o rlRsipigHetrgmyns, (Examplgi - Stepy sy pifk &3 9-86 [ramsl), 1-(tert-

B g IS ESIL AL i 2 AL B g g 007

mmol) was added 0.6 mL acetonitrile to make a solution. After cooling in an ice bath for 10

minutes, DIEA (0.032 mL, 0.18 mmol) was added to the reaction drop-wise. The reaction
was allowed to warm up to ambient temperature and stirred overnight. The reaction mixture
was directly purified by reverse-phase column chromatography, eluting with 5 to 70%
acctonitrile/water to yield the final product as an off-white solid (19 mg, 61% yield). MS
(apci) m/z = 515.0 (M+H).

Example 47

-N
Z N N
NS
N 0
N HN
CF,COOH
F

Cl N
H

(R)-N-(5-(2-(2-chloro-5-fluorophenyl)pyrrolidin-1-yDpyrazolo[ 1,5-alpyrimidin-3-

vl)azetidine-3-carboxamide trifluoroacetate

[00462] To (R)-tert-butyl 3-(5-(2-(2-chloro-5-fluorophenyl)pyrrolidin-1-

yl)pyrazolo[1,5-a]pyrimidin-3-ylcarbamoyl)azetidine-1-carboxylate (Example 46; 17 mg,
0.033 mmol), was added 0.5 mL 50% TFA solution in DCM and stirred at ambient
temperature for 10 minutes. The reaction was concentrated, treated with ether, and filtered,
giving the final product (TFA salt) as a fine beige powder (12 mg, 88% yield). MS (apci)
m/z =415.2 (M+H).



yl ) pyrazol o[ 1, 5-a] pyri m di n- 3-am ne (Exanple 8, Step A, 20 ng, 0.06 mmol),
1- (tertbutoxycarbonyl)azetidi ne-3-carboxylic acid (15 ng, 0.072 mml), and
HATU (28 wp,200/@824nmol ) was added 0.6 nL acetonitril e toTrmsk@acsed uti on.
After cooling in an ice bath for 10 mnutes, DI EA (0.032 niL, 0.18 mml) was
added to the reaction drop-w se. The rﬁacti on was allowed to warmup to
anbi ent tenperature and stirred overnight. The reaction m xture was
directly purified by reverse-phaseEcahpkd8chr omat ogr aphy, eluting with 5 to
70% acetonitrile/water to yield the final product as an off-white solid (19
ng, 61%yield). M5 (apci) nlz = NON MtH) . Exanple 47 -N CF3COCH CI H
(R-N(5 -(2-(2-chloro-5-fluogro
pyrimdin-3 - yl)azetidi ne¢3 icar bbx

yrrolidin-1-yl)pyrazolo [1,5 -al
[ 00462] To(R)-tert-butyl 3 -( 2-(2-c

i dgOtrifl uoroacetate
oko-5 -fluorophenyl)pyrro lidin-1 -
yl)pyrazo lo [1,5 -a] pyrimdin Ec noyl )azetidine-1 -c arb oxyl ate
(Exanple 46; 17 ng, 0.033 s added 0.5 50% TFA sol ution in DCM
and stirred at anbient tenperature for 10 M\nut/és. The reaction was
concentrated, treated with ether, and fiIter?Ed? giving the final product

(TFA salt) as a fine beige powder (12 ng, 88%yield). M5 (apci) mz = 415.2
(MeH) . WO 201QRQ488pAREL/ P29 REL3 LR of SPhich P by M- 1-y)pyrazolo[ 1.5-

4-(5-(2-(2-chloro-5-TTuorophenyl)ypyrrolidrn- I-ylypyrazoro [ 1,5 -
al pyri m di n-3 -yl epybanidiyB)yldarvembyl)dipethiylpipeeidincelacdboytlat e

[ 00463] 1 xtureof (R)-5-(2-(2-chl pro-5-1l ophenyl rrolidin-1-.

yl) pyr a@@? 1, 5- a]Dyr @i d -tér-ean‘i (éhﬁﬁﬂ%&%qéﬁuﬁ oppgnypyriRliginsl npl ) |
1-(tert ( { i i re-Gscar.boyeyli.c isd ). 090
el o R e e S

sol ut i dutox&tabonypdimethylpipeadine eecdratylit acidl@2 mg Wk 699, mboBAafdHAIY A4, 0. 23

nmol ) was ed to the ctjo wi se, The, reactjon al l oned . tgo warm
up to i CC vy B ATHh L, PMEE 35kr ArghtoiTiitr slRtaoh e G was

di rect gy RBMhinh&q, bYEAeqe)QB@%Eh@% SRloWMYas BEQRICGE aRk ion SArbpH e, Wiih S to
80% acetonitrile/water to yield the final product as a yell ow sh powder (28

nmg, 67%cydtiehdyas alBwedpe wprmiup te aBibient topiekdturc Exdspired deeriight. The Naétion

kKR) - N- (5- (2-(2-chl -5-11 henyl lidin-1-y1 I 1,5 -al

oy m dRtEe S et gt BB Pt AL, B ATt el B Bkt S B

[ 00464]5bof BctbiffrilcRdidtidyichd (iR-firdi pRIRECasOs [ENRIP PRI @Y M Ll67di Profkh).
MS (apci) m/z = 557.1 (M+H).

Example 49

-N
Z N \
N\ .
N 0
N HN
HCI
F

c NH

(R)-N-(5-(2-(2-chloro-5-fluorophenylpyrrolidin-1-yl)pyrazolo[ 1.5-a]pyrimidin-3-yl)-

4-methylpiperidine-4-carboxamide hydrochloride
[00464] To (R)-tert-butyl 4-(5-(2-(2-chloro-5-fluorophenyl)pyrrolidin-1-

yl)pyrazolo[1,5-a]pyrimidin-3-ylcarbamoyl)-4-methylpiperidine-1-carboxylate (Example 48;
28 mg, 0.05 mmol), was added 1 mL 4 N HCI solution in dioxane and stirred at ambient
temperature for 10 minutes. The reaction was concentrated, treated with ether, and filtered,

giving the final product (HCI salt) as a fine beige powder. MS (apci) m/z =457.1 (M+H).



yl)pyrazolo [1,5 -a] pyrimdin-3 -ylcarb anoyl)-4-nethylpip eridine-1
-carboxyl ate (Exanple 48; 28 ng, 0.05 mmol ), was added 1 nL 4 N HCl

sol uti on wo 2diocessie and stirred at anbi ent tenperature fPor/ukGoovionsies. The
reacti on was concentrated, treated with ether, and filtered, giving the
final product (HC1 salt) as a fine bei ge powder. MS (apci) mz = 457.1
(MtH) . WD 2010/ 048314PCT/ US2009/ 0615 78 Exanple 50 -N\ FOH (R -N-(5
-(2-(2,5-difluorophenyl)pyrrolidi nEdamplepr azol o [1,5 -al pyrimdin-3
-y1l)-2- hydroxy-2-net hyl propananm de __[ 00465] To a m xture of

(R-5-(2-(2, 5- d|fluorophenyl)pyrrol/§d|\ T\yl)pyrazolo [1,5 -

a] pyri mdin-3-am ne (Preparatiop B 51@? 0.079 mol),

2- hydr oxy- 2- met hyl pr opanoi ¢ acKd 10'\hg 95 mmol ), and HATU (36 ng,
0.095 mml) was added 0.6 nL ac r|I t make a solution. After cooling
in an ice bath for 10 m nutes, DI ~ 0.24 mol) was added to the
reaction drop-w se. The reactionr I I owedeﬂo warm up to anbi ent

t enper at ure ang stlr d overnight. The rea tlon m
re-di ssol ved $Ra-Nabetharhpb-difluorophs olidin-] hipyeazoloh Lz IRyainig
chr omat ogr aphy, eI ut i ng W|t e/vvat er to yiel d t he final
product as an off-white sol Flgﬁr&xg %@@%@?&Ha% é M5 (apci) mz = 402.2
(M+H) [B0468)] e 5ITo faRmikkufSd of (R) 5-(2-(2,5- dlﬂuorophenyl)pyrrolidin l-yl)pyrazolo[l,S-

5 A R AR s St
of ( R) rfai% é{ ﬁ()(rgga?] (%bg %Bgoﬂﬂﬁq 6']1%'0%9@ nlrn)fi})\%raﬁﬁ@ ®6 [n;!L éce'tomtrlle to

al pyri barati on

(trifl unatl@nzes;dwtl@myﬁftapcm@}hagemam foazxtyath ﬁoralé)l winffes, BYEA @0 OQBnﬂmﬂ 24 mamd) HATU
(36 ng, ed 0.6 DVF to makeasolutlon After cooling
in an i H%FH tPc}L ¢ 1erchph r%% WSS Eﬂ‘% FCRHRN pY2S HlovednionMRra® QafBRCED t he

react i QPm A& QRrMVaRE st ol &Rt Oﬁ"h@@&c%bh%%ré QuadRot dirat A, mfs&mfed in
tenperature and stirred overnight. The reaction mixture waS diluted with

Et 0Ac (ri&harlo), awhgptuelicdvby hevm’sephan ccobmm eh(omatdgrazioh elutmgneghts &t 68% and

Bcet oniEFOHE RATF 0 gk TEHLPIAHB Ppfbater ssiaal e P a3 WS aos

yi el d) a8 faPcisdy, mHH 452.2 (M#H). WD 2010/ 048314PCT/ US2009/ 061519

tzrated

(R -1-cyano- N (5 -( - di fluorophenyl)pyrro lidin-1 -yl)pyrazo lo [1,5
-al pyrimdin-3 - yI )cycl opropaneEmlbpbeérh de [00467]Prepared by the
nmet hod as described in Exanple 51, stht uting 1-

ZH
<

F FaC

(R)-N-(5-(2-(2,5-difluorophenylpyrrolidin-1-yDpyrazolo[ 1.5-a]lpyrimidin-3-y1)-1-

(trifluoromethyl)cyclopropanecarboxamide

[00466] To a mixture of (R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-

a]pyrimidin-3-amine (Preparation B; 25 mg, 0.079 mmol), 1-
(trifluoromethyl)cyclopropanecarboxylic acid (15 mg, 0.095 mmol), and HATU (36 mg,
0.095 mmol) was added 0.6 mL DMF to make a solution. After cooling in an ice bath for 10
minutes, DIEA (0.041 mL, 0.24 mmol) was added to the reaction drop-wise. The reaction
was allowed to warm up to ambient temperature and stirred overnight. The reaction mixture
was diluted with EtOAc (15 mL), washed with water and brine (5 mL each), concentrated,
and purified by reverse-phase column chromatography, eluting with 5 to 72%
acctonitrile/water to yield the final product as a beige solid (23 mg, 63% yield). MS (apci)
m/z =452.2 (M+H).



(trifluoronethyl)cycl opropanecarboxylic acid with

1- cyanocycl opropanecar boxylic acid, to provide the final product as a white
solid (1l8vopp10a@8siyi el d). MS (apci) mz = 409.2 (MtH). PCRUSBBOODH61519
-((R-2-(2,5-di fluorophenyl)pyrrolidin-1-yl)pyrazolo [1,5 -al pyrimdin-3
-yl)- 2-methyl pyrro lidine-2- carboxaggi de [00468] To a m xture of

(R -5-(2-(2,5-difluorophenyl)pyrrolidin-21-yl)pyrazolo [1,5 -

a] pyri m din-3-am ne (Preparation BExdéthplg2 0. 079 mmol ),

(R -1-(tert-butoxycarbonyl)-2- nethylpyrrolidine-2-carboxylic acid (22 ny,
0.095 mml ), and HATU (36 ng, 0.095 I’B\'\ was added 0.6 nL DMF to nake a
solution. After cooling in an i 10 mnutes, DI EA (0.041 nL, 0.24
nmol ) was added to the reactio i e reaction was allowed to warm
up to anbient tenperature and st night. The reaction m xture was
diluted with Et0OAc (15 nL), washed Fhat and brine (5 nL each),
concentrated, and purified by rew ph col utm chr omat ogr aphy, el uting
with 5 to 68% acetonitril e/ water

t oyi el dt heN-(Bod~prand & BAb(DfHdefluofddhehrelnpyrinbidin- -y Yoy fab &t 5 ahydimidin-3-

di f 1 uorophenyl ) pyrrolidin-I-yl)pyrazolo [1 5 -a] pyrimdin-3 -ylcarb
amoyl) - 2- net hyl pyrrolidine- @@éﬁ—%@ﬂlﬁ&%—’%ﬂ—lgﬁbel ge solid (32 ng, 73%
yi el d). de- pr e a 4 | ytion
indio g%@ o thefqglgdg%/deq{}'r g?%c@%%r%dﬁ%%cr%? tg{rj E%&ﬁ%ﬂérnsalt’ an'ts;tl%eJtlﬁg ¥

t enper e(tnﬂmométhyh)@&Mprmnmwrbwyacmsd edthc oy amicedopropaaicadowylihaather (1
m.), and filtered, giving the fina roduct as an off-white solid.

(apci 5 Thpade g maboRieyes « wiezoba/ bimas Sher U 068 (orsyns — 100 3 (e
fR)-N(5-(2-(2, 5-difluorophenyl) pyg %@5@ 1-yl)pyrazolo [1,5 -al
pyrimdin-3 -yl)-2- fluoro-2-nethyl propanam de [00469] Prepared by the
nmet hod as descri bed in Exanple 51, Ntuting 1-

(trifluoromethyl)-cycl opropane-car xy%? acid with

2-fl uoro-2- et hyl propanoi c acid, N'o wrow de 4 he final product as a

pal e-yel l owi sh solid (25 ng, 7¥%\i el d)HN (apci) mz = 404.2 (MH).
Exanple 55 HN ------

fR)-N-(5-(2-(2, 5-difluorophenyl )} i di ngy J)pyrazol o[1l,5 -al
pyrimdin-3 -yl)-2- (isopropylam no)thiazol e-4-carboxani de

[ 00470] Pr epatk -({Re2462.6 o

(trifluoromethyl)- cyclopro ane: arbx | i 'd vu'h
2- (i sopropyl am no)t hi azol e<& ct ¥obroni de, to provide the
]E:VIT-I(:l) R0OSBsFt as B heigewso 'dfd(li)Sﬁ(ZTEB 5 %ﬁ%&éﬁeﬁ}l)p%l{dﬁp?'yl)pgﬁia%olﬁ[ldfgdf 2

a]pyrimidin-3-amine (Preparation B; 25 mg, 0.079 mmol), (R)-1-(tert-butoxycarbonyl)-2-
methylpyrrolidine-2-carboxylic acid (22 mg, 0.095 mmol), and HATU (36 mg, 0.095 mmol)
was added 0.6 mL DMF to make a solution. After cooling in an ice bath for 10 minutes,
DIEA (0.041 mL, 0.24 mmol) was added to the reaction drop-wise. The reaction was
allowed to warm up to ambient temperature and stirred overnight. The reaction mixture was
diluted with EtOAc (15 mL), washed with water and brine (5 mL each), concentrated, and
purified by reverse-phase column chromatography, eluting with 5 to 68% acetonitrile/water
to yield the N-Boc-protected product, (R)-tert-butyl 2-(5-((R)-2-(2,5-
difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-ylcarbamoyl)-2-
methylpyrrolidine-1-carboxylate, as a beige solid (32 mg, 73% yield). The de-protection was
carried out by adding 1 mL 4 N HCI solution in dioxane to the above protected product.
After 1 hour at ambient temperature, the reaction mixture was concentrated, treated with
ether (1 mL), and filtered, giving the final product as an off-white solid. MS (apci) m/z =
427.2 (M+H).



WO 2010/ 048314PCT/ US2009/ 061519 81 [00471] Prepared by the method as
described in Exanple 51, substituting 1- (trifluoronethyl)-cycloprop ane-c
ar boxyl i cwacnth/oasith 2- net hyl -2-(1H1 ,2,4-triazol -1 - ylPrprospenostsiaci d, to
provide the final product as a pale-yellow sh solid (26 ng, 72%yvyield). M5
(apci) mz = 453.1 (MtH). Exanple 57 8{)\I- fR -N-(5
-(2-(2,5-difluorophenyl)pyrrolidin-1-yI')pyrazolo [1,5 -al pyrimdin-3 -

yl ) pyrazi ne- 2- car boxam de [00472]Em1ﬁpEi5>4ture of

(R -5-(2-(2, 5- d|fluorophenyl)pyrro in-1-yl)pyrazolo [1,5 -

a] pyri mdi n-3-am ne (Preparation B; 75N 0079 mol ),

pyrazi ne-2-carboxylic acid (12 py and HATU (36 ng, 0.095
nol ) was added 0.6 nL DVF to i " After cooling in an ice bath
for 10 m nutes, DIEA (0.041 ni,“0O. s added to the reaction
drop-wi se. The reaction was all owe to anbi ent tenperature and
stirred for 10 m nutes. The reackf 'xtureFvvas diluted with Et0Ac (15

m.), washed ?{ nd. p réfled by
rever se- phase hEShedWa 2 vEagolpl .g-agmgamidin-3-
acetonltrlle/vvater to yi el d tﬂlﬁgroleﬂ%lth 1‘3 gﬁgatrm a yeIIovm sh solid (31 ny,

93% vyield). M5 (apci) mz = anple 58 (R -N-(5
-(2-(2, [694ﬁ9ﬂl uor dvbigmyd )bgyrth@lmdﬂhnd 1aw|d)epgrr‘tmloim E[xhnﬁale allpysubsiititing 31-y1) - 5

- th yrazi e 2- car boxam d [0047 rep red the met hod as.descri bed
in Exar%?fguoi’;?me by rlontapAR- Wﬁ%yhﬁe wifh 2 %ﬁt%wlm%now Ridl°

5- h | 0
velT o BVEE i find FBARGAN'H SulfGLflow iR (sg%%’:@ﬁﬁn{g[ *7&7 /43R PuSdust) g @

2010/ 0483 RARCTA)IS2009/ 061519 82 Exarrpl e 59 -N\
Example 55

-N
N 2
\N
N 0
iy
F N>\/s
H

(R)-N-(5-(2-(2,5-difluorophenylpyrrolidin-1-yDpyrazolo[ 1.5-a]lpyrimidin-3-y1)-2-

(isopropylamino)thiazole-4-carboxamide

[00470] Prepared by the method as described in Example 51, substituting 1-
(trifluoromethyl)-cyclopropane-carboxylic ~ acid  with  2-(isopropylamino)thiazole-4-
carboxylic acid hydrobromide, to provide the final product as a beige solid (34 mg, 89%
yield). MS (apci) m/z = 484.2 (M+H).

Example 56

-N
Z N N
\N
O
N HN\§<

F //N

NN
(R)-N-(5-(2-(2,5-difluorophenylpyrrolidin-1-yDpyrazolo[ 1.5-a]lpyrimidin-3-y1)-2-

methyl-2-(1H-1.2 4-triazol-1-y)propanamide




fR) -N-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazol o[ 1, 5-al pyri m di n- 3-
yl )pi colinam de [00474]Prepared by the nethod as described in Exanple 57,
subst i t utwogopymszine- 2- carboxylic acid wi th picolinicratiusomocEiovi de
the final product as a yellow sh solid (31 ng, 93%yield). M5 (apci) mz =
421.2 (MtH). Exanple 60 -N fR)-N-(5 ]

-(2-(2,5-difluorophenyl)pyrrolidin- 1-y})pyrazol o[1,5 -al pyrimdin-3

- y1) - 6-[004H] hy| piRrepdredarbydehe [ DOHSS] & eladriddbin tHrentpbs hild a&)sﬁhﬁaﬁgi bed in
Exanpl e 57, substltutlng pyrazj ne-2- carboxylic acid w 6- met y|pICO|InIC
aci d, t(&;‘lfh}%weréylt)wc leprorpngeahereticas aéldyel‘f”élw sk %hyldz (léblr%g‘l-trwo i el d) .

I_\/(IS 2E ?FZ) - d‘?ﬁaﬁalgr%gﬁen pd;ﬁ?t}l ) :ﬁ?ﬁgpﬁjo?u %%“ w?% %th (|26 my%’ |72% ?’leld%

-y1) - 6-MSr(aqidiWﬂLpi:c¢$3' havii-ely. hydr ochl ori de [00476] To a nethanol (1 ni)
solution of (R)-N(5-(2-(2, 5-difl uorophe | )pyrrolidin- 1 -yl)pyrazo |o
[1,5 -a] pyrimdin-3 -y1l)-3 -neth yEXABBleS nani de (10.3 ng, 0.0237 nmml) was
added HC1 as a solution is dioxane py). After 30 mnutes, the reaction
was concentrated WO 2010/ 048314PCT/ USp0B9/ 061519 83 to provide

(R -N(5-(2-(2,5-difl uorophenyl| {n- léyl ) pyrazol o[ 1, 5-a] pyri m di n- 3-

y1l) -3- net hyl pi col i nam de hydr yel | ow solid. Exanple 61 -N
F N
()

(R)-N-(5-(2-(2.5-difluorophenyl)pyrrolidin-1-yDpyrazolo[ 1,5-a]pyrimidin-3-

v)pyrazine-2-carboxamide

[00472] To a mixture of (R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-

a]pyrimidin-3-amine (Preparation B; 25 mg, 0.079 mmol), pyrazine-2-carboxylic acid (12
mg, 0.095 mmol), and HATU (36 mg, 0.095 mmol) was added 0.6 mL DMF to make a
solution. After cooling in an ice bath for 10 minutes, DIEA (0.041 mL, 0.24 mmol) was
added to the reaction drop-wise. The reaction was allowed to warm up to ambient
temperature and stirred for 10 minutes. The reaction mixture was diluted with EtOAc (15
mL), washed with water and brine (5 mL each), concentrated, and purified by reverse-phase
column chromatography, eluting with 5 to 65% acetonitrile/water to yield the final product as
a yellowish solid (31 mg, 93% yield). MS (apci) m/z =422.2 (M+H).
Example 58

-N
/N\
>

N7 N o
HN
F
F \e

(R)-N-(5-(2-(2.5-difluorophenyDpvrrolidin-1-yDpyrazolo[ 1,5-alpyrimidin-3-y1)-5-

methylpyrazine-2-carboxamide

[00473] Prepared by the method as described in Example 57, substituting pyrazine-2-
carboxylic acid with 5-methylpyrazine-2-carboxylic acid, to provide the final product as a

yellowish solid (9 mg, 26% yield). MS (apci) m/z =436.2 (M+H).



\ A kR)-5-chloro-N-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo [1,5
-al pyrimdin-3 - yl)picolinam de [00477]Prepared by the nethod as

descri bedwonotinasgake 57, substituting pyrazine-2- carborglrius2@oiocisug t h
5-chloropicolinic acid, to provide the final product as a yellow sh solid
(24 ng, 67%yield). M5 (apci) mz = 455.2 (MtH). Exanple 62 Cl

(R -4-chloro-N-(5 -(242,5 -difluorophenyl)pyrrolidin-1 -yl)pyrazo lo [1,5
-al pyrimdin-3 - yl)picolinam de Ex4iglédpPr epared by the nmethod as

described in Exanple 57, substituting pyrazine-2- carboxylic acid with
4

4-chl oropicolinic acid, to provide eNT% al product as a beige solid (30
mg, 83%vyield). M5 (apci) mz =45 % Exanple 63 -N\ WO
1 Prep

2010/ 048314PCT/ US2009/ 061519 84 [Mh0o4M9] Pe ed by the nethod as descri bed
in Exanpl e 57, substituting pyraz: - Gy oxylic acid with
3-nmethyl picolinic acid, to provide fin roduct as a beige solid (33

ng, 96%yield). M5 (apci) mz = (m+ . anpl e 64

(R)-N-(5-(2-(2.5-difluorophenyl)pyrrolidin-1-yDpyrazolo[ 1,5-a]pyrimidin-3-

vl)picolinamide

[00474] Prepared by the method as described in Example 57, substituting pyrazine-2-
carboxylic acid with picolinic acid, to provide the final product as a yellowish solid (31 mg,
93% yield). MS (apci) m/z =421.2 (M+H).

Example 60

(R)-N-(5-(2-(2,5-difluorophenylpyrrolidin-1-yDpyrazolo[ 1.5-a]lpyrimidin-3-y1)-6-

methylpicolinamide

[00475] Prepared by the method as described in Example 57, substituting pyrazine-2-
carboxylic acid with 6-methylpicolinic acid, to provide the final product as a yellowish solid
(30 mg, 87% yield). MS (apci) m/z =435.2 (M+H).

Example 60A

-N
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F

(R)-N-(5-(2-(2.5-difluorophenyDpvrrolidin-1-yDpyrazolo[ 1,5-a]lpyrimidin-3-y1)-6-

methylpicolinamide hydrochloride

[00476] To a methanol (1 mL) solution of (R)-N-(5-(2-(2,5-difluorophenyl)pyrrolidin-

1-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-3-methylpicolinamide (10.3 mg, 0.0237 mmol) was

added HCI as a solution is dioxane (30 uL). After 30 minutes, the reaction was concentrated



HO (R -N-(5 -(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo [1,5 -al
pyrimdin-3 -y1l)-3 - hydroxy-2, 2-di met hyl propanam de [ 00480] Prepared by

t he met howoasiodasxni bed i n Exanpl e 57, substituting pyrazirns2@9oesidoxylic
acid with 3-hydroxy-2, 2-di et hyl propanoic acid, to provide the final

product as a pal e-yellow sh solid (22 , 66%yield). M5 (apci) mz = 416.2
(MtH) . fR)-N-(5-(2-(2, 5- difluorophenyﬁggyrrolidin 1-yl)pyrazolo [1,5 -al
pyri m dopréidy B »N-(5- (21@drdiﬂy@wph@gt)pmalﬁtﬁnqwlmxmm5 41ppi8itiPsgpps-ed by
t he met hod as described in Exanple substituting pyrazine-2- carboxylic
acid W|mﬁhXPWHPW@éﬁ%ﬂ‘@SWBHQ?\%%V%‘BR’XIEQ61 acid, to provide the final

product as a beige solid (6 ny, 12@/?411?{ . M5 (apci) mlz = 400.2 (MH).
Exanple 66 NN H fR) -N- (5 -(2-(2, uorophenyl ) pyrrol i d| n- 1-yl ) pyrazol o
[1,5 -al pyrimdin-3 -yl)-2- nethy { hyl am no) pr opanam de WO

2010/ 048314PCT/ US2009/ 061519 85 [0 482LPr:kpar ed by the nethod as descri bed
in Exanpl e 57, substituting pyZFazynen arhgxylic acid with

2- et hyl - 2- (rret hyl am no) pr opanai-e\aci d chl ori de to provide the final
product as a solid (2 ng, 6%yield YeF(appl)y Mz = 415.1 (MH). Exarrple
67 -N\ fR-N-(5 -(2-(2,5-diflugr yl)p rr I|d|n1yl)pyrazolo[1 - al
pyrimdin-3 -

Cl
(R)-5-chloro-N-(5-(2-(2.,5-difluorophenypyrrolidin-1-yDpyrazolo[ 1,5-a]pyrimidin-3-

vl)picolinamide

[00477] Prepared by the method as described in Example 57, substituting pyrazine-2-
carboxylic acid with 5-chloropicolinic acid, to provide the final product as a yellowish solid
(24 mg, 67% yield). MS (apci) m/z =455.2 (M+H).

Example 62

-~N
/N\
N

N o)

Cl

(R)-4-chloro-N-(5-(2-(2.5-difluorophenypyrrolidin-1-yDpvyrazolo[ 1,5-alpyrimidin-3-

vl)picolinamide

[00478] Prepared by the method as described in Example 57, substituting pyrazine-2-
carboxylic acid with 4-chloropicolinic acid, to provide the final product as a beige solid (30
mg, 83% yield). MS (apci) m/z = 455.2 (M+H).

Example 63

-N
/N\
S

O

HN
F
N
F 73

(R)-N-(5-(2-(2,5-difluorophenylpyrrolidin-1-yDpyrazolo[ 1.5-a]lpyrimidin-3-y1)-3-

methylpicolinamide




yl ) pyri m di ne- 2-carboxam de [00483] To a m xture of

(R -5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo [1,5 -

a] pyri m dvo-28toz0asie ( Preparation B; 25 ng, 0.079 mmol), PCT/US2009/061519

pyri m di ne-2-carboxylic acid (12 ng, 0.095 mmol), and HATU (36 ng, 0.095
mmol ) was added 0.6 nL DMF. A few droE of DMSO were added to obtain a
solution. After cooling in an ice bath for 10 mnutes, DI EA (0.041 nL, O0.24
mrol ) vjaed4mjded tRrepdred bﬁ@h’ﬁﬁl@fhodra@ﬂemﬁ)ed i BRampRCI7, eibstasing| Jyoset-2-0 war m
up to anhient tenperature and stirred for one hour, then at 80 C for 16

hours. REWYI® ﬁmé.vaﬂh%rmerﬂ@é@ﬁoleaﬁﬁwét tOdﬁowéf: dhefiny lﬂE‘QFBlCt Fhi beiggeelib 3

m xt ur g, 0 Al washed with water and brine (5 nL
each), ¢ nceﬁ t) gﬂg\ghg)%glﬁe reverse phase col um chromat ogr aphy,
eluting with 5 to 60%aceton|tr|IeEmhpre6t40 yield the f| nal product as a
i ght yellow sh solid (3 ng, 9%yi el (apci) mz = 422.2 (MtH).
Exarrple 68 -N\ fR-N-(5 -(243 -flgfg hegyl ) pyrro I|d|n 1 -yl)pyrazo lo
[1,5 -al pyrimdin-3 - yl)picg 00484] To a m xture of

(R -5-(2- (3f|uoropheny|)pyrr0|d n- -ylg zolo [1,5 -

a] pyri mdin-3-am ne (Exanple 6, St , 0.1 mml ), picolinic acid
(15 ng, 0.12 nmol ), and HATU (46 ') was added 0.7 nL DVF to

make a solution. After cooling in a |ce hfor 10 m nutes, DI EA (0.053
m., 0.3 mol) was add i on. ) The reaction s, al | oned
to warmup to D chifl ) ] bl.5vadpyrimidin-3-yI)-3-

2010/ 048314PCT/ U82009/ 061511 I% @?an?e?h il 1{% ion mxture was diluted
with EtOAc (15 nlL), washed d a i nmL each), concentrated,
and pur[06488d by rl%wlmrscbbplﬂaesmemoﬂ umalesﬁmbedrm Egarap]leyj7 elhhxlti'tm@gvpylretzirﬁe 20 70%
acetonitril elwater to | d t roduct s a eII hsol (35 ny

86% yi SREPXYN a@ga@thﬂ oz—yz?az dlzn m?)pa@%ﬁ dogudvise 1RF-°@BCt a(82143

- 1 uor gphenylohWAM {otid! (b8 hik: 46 él S414h ngmd'“3 -y1) -3 -
nmet hyl gﬁco?eﬁnamyH 1 [(002%% 1arH)e/dI{;‘g(zaI% e met hod é gscri bed i n Exanpl e
68, substituting picolinic aci d vakmﬁpleéShyl picolinic acid, to provide the
final product as a solid (35 ngy, 83% |e|\|d) M5 (apci) mz = 417.2 (MtH).
Exanmple 70 N -N ﬁ
NN o
HN
F
F HO

(R)-N-(5-(2-(2,5-difluorophenylpyrrolidin-1-yDpyrazolo[ 1.5-a]lpyrimidin-3-y1)-1-

hydroxycyclopropanecarboxamide

[00481] Prepared by the method as described in Example 57, substituting pyrazine-2-
carboxylic acid with 1-hydroxycyclopropanecarboxylic acid, to provide the final product as a
beige solid (6 mg, 16% yield). MS (apci) m/z =400.2 (M+H).

Example 66

-N
/N\
&

NN o

F H
(R)-N-(5-(2-(2,5-difluorophenylpyrrolidin-1-yDpyrazolo[ 1.5-a]lpyrimidin-3-y1)-2-

methyl-2-(methylamino)propanamide




/

(R -N-(5-(2-(3-fluorophenyl)pyrrolidin-1-yl)pyrazolo[1, 5-al pyrimdin-3-yl)-
1- et hywo2eommasdli42- di hydr opyri di ne- 4- car boxam de [ 00286]uRe@passd by t he
met hod as described in Exanple 68, substituting picolinic acid with

1- met hyl- 2- oxo- 1, 2- di hydr opyri di ne- 4- ﬁ?r boxylic acid, to provi de t he final
product as a yellow sh solid (18 ng, %yield). M5 (apci) mz = 433.2
(M+H) . [Bo482p! e 7 Prefarsd BF tH:é ﬁietPﬁod a® defcribRI -116E&Elhpke@%ﬁlﬁ;ﬁﬂ(tﬁlg(p%lré_zme-}

di fl1 uorophenyl)pyrro Lidin-1 ?j)pyraolo[lS -al pyrimd

yl) pi ccﬂarh% igjacid wigh %m%hidz‘?s(m@t CIMIS)ODME6A 539 hafvlm[ct)@mév,] tPrI%‘élFi%éheby the
met hod 6L Redol d& Sﬁﬁqﬁgﬁd@m mt{?éélyﬂyﬂﬂglg Ry nR I)2 (3-

f1 uorophe pyrroli razol o pyrim

-am nevmth(R) 5-(2-(2,5- difluoropbemuplewyrrolidin- I-yI)pyrazoIo [1,5 -a]
pyrimdin-3 -amne (Prep aration B), and substituting picolinic acid with
6-chl oropicolinic acid, to provide eNT'T'\ al product as a yellow sh solid
(9.1 ng, 31%yield). M5 (apci) (l\/HrH) Exanpl e 72

N
HN~§\

(R)-N-(5-(2-(2.5-difluorophenyl)pyrrolidin-1-yDpyrazolo[ 1,5-a]pyrimidin-3-

F

vl)pyrimidine-2-carboxamide

[00483] To a mixture of (R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-

a]pyrimidin-3-amine (Preparation B; 25 mg, 0.079 mmol), pyrimidine-2-carboxylic acid (12
mg, 0.095 mmol), and HATU (36 mg, 0.095 mmol) was added 0.6 mL DMF. A few drops of
DMSO were added to obtain a solution. After cooling in an ice bath for 10 minutes, DIEA
(0.041 mL, 0.24 mmol) was added to the reaction drop-wise. The reaction was allowed to
warm up to ambient temperature and stirred for one hour, then at 80 °C for 16 hours.
Reaction did not reach completion before workup. The reaction mixture was diluted with
EtOAc (15 mL), washed with water and brine (5 mL each), concentrated, and purified by
reverse-phase column chromatography, eluting with 5 to 60% acetonitrile/water to yield the
final product as a light yellowish solid (3 mg, 9% yield). MS (apci) m/z =422.2 (M+H).
Example 68

(R)-N-(5-(2-(3-fluorophenyl)pyrrolidin-1-yl)pyrazolo[1.5-alpyrimidin-3-

vl)picolinamide

[00484] To a mixture of (R)-5-(2-(3-fluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-

a]pyrimidin-3-amine (Example 6, Step A; 30 mg, 0.1 mmol), picolinic acid (15 mg, 0.12
mmol), and HATU (46 mg, 0.12 mmol) was added 0.7 mL DMF to make a solution. After
cooling in an ice bath for 10 minutes, DIEA (0.053 mL, 0.3 mmol) was added to the reaction

drop-wise. The reaction was allowed to warm up to ambient temperature and stirred for 10



,NHs O V...... (R -4-(ethyl sul fonam do)-N- (5 -(243 -fluorophenyl)pyrro
lidin-1 -yl)pyrazo lo [1,5 - alpyrimdin-3 -yl)b enzam de [00488] Prepared
by the newbadicamsziescribed in Exanple 68, substituting pceaiscewoosesedd with

4- (et hyl sul f onam do) benzoi c acid, to provide the fi nal product as a

yel lowi sh solid (32 ng, 62%yi el d) MR (apci) mz =509.2 (MtH). ? fR)-N-(5
-(243 -fluorophenyl)pyrrolidin-I-yl )pyrazol o[1,5 aI pyrimdin-3 -yl)-1-

met hyl -iitufpeyr doiel eadionCmanthexwns diuted GA4BBIMACPBS e )byasieel with hederasnd

described in Exanple 68, substituti nq_ picolinic acid with

1- et hwrmﬂﬁpwa%%ﬂhé epneeptiisdy 1and RIETTEd B roiesviRiese Relupnghropreaiphyas a

Ve oA T o (0 g SR i g« 7

|'i di n- 18694 yield)aMB (apcl) /b =43 RyMMAHYI n-3 -yl1)-1H pyrazol e- 3- car boxani de
[ 00490] Prepared by the nethod as described in Exanple 68, substituting
picolinic acid with 1H pyrazol e- 3- E:’éﬁ"BBE?ﬁ% c acid, to provide the final
product as a yellow sh solid (14 ng, S%yi eld). M5 (apci) mz = 392.2
(MtH) . Exanple 75 N\
N~ °N o
HN
F
N
4 \

~—

(R)-N-(5-(2-(3-fluorophenyl)pyrrolidin-1-yl)pyrazolo[1.5-a]pyrimidin-3-y1)-3-

methylpicolinamide

[00485] Prepared by the method as described in Example 68, substituting picolinic
acid with 3-methylpicolinic acid, to provide the final product as a solid (35 mg, 83% yield).
MS (apci) m/z=417.2 (M+H).

Example 70

M

(R)-N-(5-(2-(3-fluoropheny)pyrrolidin-1-yl)pyrazolo[1.5-a]pyrimidin-3-yl)-1-

methyl-2-0x0-1.2-dihydropyridine-4-carboxamide

[00486] Prepared by the method as described in Example 68, substituting picolinic
acid with 1-methyl-2-oxo0-1,2-dihydropyridine-4-carboxylic acid, to provide the final product
as a yellowish solid (18 mg, 41% yield). MS (apci) m/z = 433.2 (M+H).
Example 71
-N
L QN
N N N =\ Cl

F o
F

(R)-6-chloro-N-(5-(2-(2.5-difluorophenypyrrolidin-1-yDpyrazolo[ 1,5-alpyrimidin-3-

vl)picolinamide




/0

fR)-N-(5-(2-(3-fluorophenyl)pyrrolidin-1-yl)pyrazol o[ 1, 5-al pyrimdin-3-yl)-
6- net hoxppooal4sziam de [ 00491] Prepared by the net hod asTass@wiobesds i n
Exanpl e 68, substituting picolinic acid with 6-nethoxypicolinic acid, to
provi de the final product as a yell ow'Eﬁh solid (28 ng, 64%yield). M
(apci) mz = 433.2 (MtH). Exanple 75A " fR)-N- (5 -(243 -fl uorophenyl)pyrro

| i di n- 100487 pyr aZacparcd By the-rabthpy bb dediribeBin Flgme 68 aibbiyipg CRJ-bi2ugs-de
hydr och| ori de %00492] To a net hanol §1 m). sol ution of |

(R - N- (iBogenhenybmieligghénpyisgelebl.p-ginyrimidin-3-amine— with — (R)-5-(2-(2,5-

yl) pyr - tmgi - r yai_ eol i: ] 10. 1 , 0 34
oot whan ey AR rdraebior P b AR A AP LY 3BT T e
react i anbsmastigopeetihicaicd wich pravdrdgicolinic acid, to provide the final product as a

(R -N-(5-(2-(3-fl uorophenyl ) pyrrolidin-1-yl)pyrazolo [1,5 -a]pyrimdin-3
1) - 6-yeevimeglit €D Pitant Ho'Hydr MSHRDR ) 8 3455 200 Dw sol i d. Bxanpl e 76
NN\ WD 2010/ 048314PCT/ US2009/ 061@%?@ 72R) -N-(5 -(243 -fluorophenyl)pyrro
lidin-1 -yl)pyrazo lo [1,5 -al pyrimdin-3 - yl)nicotinam de [00493]To a
m xture of (R)-5-(2-(3-fluorophenyl l'idin-1-yl)pyrazolo [1,5 -

al pyri mdin-3-am ne (Exanple 6, Stgg 0 ng, 0.1 mmol), nicotinic acid
(25 mg, 0.2 mml), and HATU (7 , 0.
a solution. After cooling in ak_ilce bat ANT§r 10 minutes, DI EA (0.053 ni,
0.3 nmol ) was added to the reacti Q™ drgp-wse. The reaction was allowed to
warm up to anbi ent tenperature and irre 3 hours. The reaction

m xture was diluted with Et0OAc (151L), washéd with water and brine (5 nL
each), concentrated, and purified by revergenphase col um chronat ography,
eluting with 5 to 57% acetonitril e/ water tOdSyi eld the final product as a
yel l owi sh solid (30 ng, 74%yield). M (apci\)\n12 = 403.2 (MtH). Exanple 77

N TR - N (5~ (2Tl L HTQRBEMab PR A ico ch DS ARSIAL - RipflYfot T I - 3-

alpyrimidin-3-yl)benzamide

[00488] Prepared by the method as described in Example 68, substituting picolinic
acid with 4-(ethylsulfonamido)benzoic acid, to provide the final product as a yellowish solid
(32 mg, 62% yield). MS (apci) m/z =509.2 (M+H).

Example 73

-N
/N\
x>
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N7 N
HN
F

=N
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(R)-N-(5-(2-(3-fluorophenyl)pyrrolidin-1-yl)pyrazolo[1.5-a]pyrimidin-3-yl)-1-

N

methyl-1H-pyrazole-3-carboxamide

[00489] Prepared by the method as described in Example 68, substituting picolinic
acid with 1-methyl-1H-pyrazole-3-carboxylic acid, to provide the final product as a yellowish
solid (32 mg, 78% yield). MS (apci) m/z = 406.3 (M+H).

Example 74

-N
/N\
>

O

HN

F
N
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yl )i soni cotinam de [00494] Prepared by the nethod as described in Exanple

76, substituting nicotinic acid with isonicotinic acid, to provide the

final prosocbiezmsa4yel | owi sh solid (20 nmg, 49%vyield). WEBT(EBpao)peIsiZ =

403.2 (MtH). (R)-N-(5 -(243 -fluorophenyl)pyrro lidin-1 -yl)pyrazo lo [1,5

-al pyrimdin-3 -yl)-6- nethylnicoti ggm de [00495] Prepared by the nethod

as described in Exanple 76, substituting nicotinic acid with

6- met hyl ni cot i(R)-N-66(2d¢3-fleorpplosniy ey rrdiadifii1 nd bp yprzoth)i T,5-Agyramidél-B-oW- 5i- sol i d

(27 my, 64%yield). M5 (apci) mz = 417.2 (MtH. WD

2010/ 048314PCT/ US2009/ 061519 oygzedsrdicarbpgampde,

fR) N-( (3-fl Y, i i3-Yy1)-
ret B C ot 1 A AR P Yo B R S YA AR SR anRlihe P

Exanrpl acvcﬁwlth l]HS}liyr‘aZlﬂd: Bgartogoli¢ adid, tapirahisé tho fﬁrahpbhwwslamtlomsh saldd d1,4 to

provi de the f|n odu t) as a eIIovmsh solid (32 ng, 73%yield). M

(apci) g2 ¥l ZR/{S\/&HY @&

fR)-N(5-(2-(3- £l uor ophenyl )pyrrol | ) pyrazol o[ 1, 5-al pyri m di n-3-y1) -

3- methylisonicotinam de [00497] epgrgg by the nethod as described in

Exanmpl e 76, substituting nicotini faw— with 3-nethylisonicotinic acid, to

provide the final product as a ye {OQ solid (22 ng, 52%yvyield). M

(apci) mz = 417.2 (M-H).

N
7\ s
— O

(R)-N-(5-(2-(3-fluoropheny)pyrrolidin-1-yl)pyrazolo[1.5-a]pyrimidin-3-yl)-6-

methoxypicolinamide

[00491] Prepared by the method as described in Example 68, substituting picolinic
acid with 6-methoxypicolinic acid, to provide the final product as a yellowish solid (28 mg,

64% yield). MS (apci) m/z = 433.2 (M+H).

Example 75A
2> -N
J S
X cl
N~ °N 0
HN
F
N
7N/
—— O

(R)-N-(5-(2-(3-fluoropheny)pyrrolidin-1-yl)pyrazolo[1.5-a]pyrimidin-3-yl)-6-

methoxypicolinamide hydrochloride

[00492] To a methanol (1 mL) solution of (R)-N-(5-(2-(3-fluorophenyl)pyrrolidin-1-

yl)pyrazolo[1,5-a]pyrimidin-3-yl)-6-methoxypicolinamide (10.1 mg, 0.0234 mmol) was
added HCI as a solution is dioxane (30 uL). After 30 minutes, the reaction was concentrated
to provide (R)-N-(5-(2-(3-fluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-6-
methoxypicolinamide hydrochloride as a yellow solid.

Example 76

-N
/N\
&

@]



Exanple 81 NN OH f S)-N-(5 -((R-2-(2-chloro-5 -fluorophenyl)pyrro lidin-1
-yl)pyrazo lo [1,5 -al pyrimdin- 3 -yl)-3 -hydroxypyrro lidine-1

- car boxarwodeo010/@83198] To a DCM (0.8 nL) sol ution of PCT/US2009/061519

(R -5-(2-(2-chl oro-5-fluorophenyl)pyrrolidin-

| -yl)pyrazol o[ 1, 5-a] pyri m di n-3-am neg{Exanple 8, Step A; 30 ng, 0.09 nmol)
was added CDI (29 ng, 0.18 nmol) at anbient tenperature in one portion.
After stirring t)-NgoH3-(3{Tprophyiiylyir@diidmn3t-©)p{rhzol8[ 1n%a]pdrik@dinsol ) was
added in one portion. The reaction was, stirred WO

2010/ 048314PCT/ US2009/ 061519 91 f¥hieptisamidees pefore it was concentrat ed

o S : ' . o
5o 540043 D14 DY, Bl P ot RIS S A TR APy Sl B 2%y
]E)%\)I\dﬁll_‘ (ag@ﬁiggigén@}h?}{myé @Exhh)mpliws, (&@:iAl), _ ? g 0414|53rﬁ’01§, I\ﬂibbtliniEEaTs:pi‘(l% llag, o \
- - - uor o en pyrro 1 dl n- - razo , -a

pyri m dnmos, ad HAFU Uﬁféxgh 12pfFedt was Qdct?ér%%&rr%@ t @@3991] tipny Xfteir e of
Sl pyr rieal e B HEERRAAREL PHRG-S BT RO 2T poded o s et
dosor | ibop e Pheiionm oaasbbe) (Duet hplipurdemacipeanboay wirati Y 45

, . mo , an . ] . s mo was a .. Q0 nMakKke a
Sol ut | QIUrAT ThsHregels Rk VEh disitth Et@pc 1t mluyasicd pitaveler guBbHS 0. 5
mmol ) vgsypddes) tondcAfakgabid Al ;j\‘\%v%fse-é)-ﬁﬁ?e E(ﬁﬁﬁh'éﬁ?oﬁﬁ\@ﬁ%]?hhﬁ%i g0 war m

up to anbient tenperature and stirr 0 ours. The reac nmom xt was
di r ect lwith bltd 87%dacetanitsilaigater tchyiakiethe final prloductrad at jedlowisht dolidt(B&mg, 7%

Pr;ngdgli%ng %W%CIJD%Z%%%{%%Z@F&G{ ge solid (44 ng, 63%yield). M (apci)

Example 77

oo
S
N” N o
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N

(R)-N-(5-(2-(3-fluorophenyl)pyrrolidin-1-yl)pyrazolo[1.5-alpyrimidin-3-

vl)isonicotinamide

[00494] Prepared by the method as described in Example 76, substituting nicotinic
acid with isonicotinic acid, to provide the final product as a yellowish solid (20 mg, 49%
yield). MS (apci) m/z =403.2 (M+H).

Example 78
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(R)-N-(5-(2-(3-fluoropheny)pyrrolidin-1-yl)pyrazolo[1.5-a]pyrimidin-3-yl)-6-

methylnicotinamide

[00495] Prepared by the method as described in Example 76, substituting nicotinic
acid with 6-methylnicotinic acid, to provide the final product as a yellowish solid (27 mg,

64% yield). MS (apci) m/z =417.2 (M+H).



fR)-N-(5 -(243 -fluorophenyl)pyrro lidin-1 -yl)pyrazo lo [1,5 -al
pyrimdin-3 -yl)-1 - nethyl-1Him dazo | e-2-carboxam de [00500] To a

m xt ure oWVO(R)0/E8L12- ( 3- f | uor ophenyl ) pyrrolidi n-1-yl) pyr 22ous202/061519

a] pyri mdin-3-am ne (Exanple 6, Step A, 40 ng, 0.13 nmol, prepared as
described in a previous exanple), n@@h -1H i m dazol e- 2- carboxylic acid
(34 ng, 0.27 mmol), and HATU (102 nyg, 27 mmol ) was added 1.0 nmL DMF to
make a solution. After cooling in Example 79ath for 10 mi nutes, DI EA (0.07
m., 0.4 mmol) was added to the reac |on drop-w se. The reaction was al | owed
to warmup to anbi ent terrperaturi:f’nk irred for 10 mnutes. The reaction
m xture was diluted with EtOA washed with water and brine (5 nmL
each), WD 2010/ 048314PCT/ USX00% 061519\ 92 aconcentrat ed, and purified by
rever se- phase col unmm chromato el ng with 5 to 65%
acetonitrile/water to yieldthef ro as a yellow sh solid (37 nyg,
68% yield). M5 (apci) niz 406. H) . anpl e 84 COH
(S)-N(54(R)-2-(5-fluoro-2- (trlfluoroneth phenyl ) pyrrolidin-1-y1l)pyrazol o

[1,5 - al pyri rRﬂNrrsftz-(nytuo?bphlaﬂatmw p-vhb@ﬂaa@toﬂa 5-GRyBadiAN-¢i8-2-
[00501] St epA: Prepar ati onof (R) - -TTuoro-2Z-

ktrifluoromethyl)phenyl)pyrro Imdhgwﬂﬂﬂnﬂm&i@azo lo [1,5 -al pyrimidin-3
(%;n ge([gﬁ%& Ia][ |eS Ccorcﬂ;ﬁ tO %;(?e(ﬁ E%cgl%gc? élb bSt eh% su%stltutlng nicotinic
(R) - 2- (id '!x/}tﬁrzomgth6£ rﬂlédtHﬁU %@tﬁyﬂréﬂﬁ@ﬁi@ ﬁna@)f)'t‘(;d%llc{ o] @?ell&v@i@@@&lcﬁ{ﬁ%g
Preparati on of Zy 5-fluoro-2-(trifluoronethyl)phenyl)pyrrolidine:

Pr epar e7($°/byietd)eM‘&(3ﬂvOﬁ ot =P38paMitilbn A, substituting

2- brono-1, 4-di fl uorobenzene with 2IB 0.

br omo- 4-f | uor o- 1- (tri f | uor onet hy! ) ARKS% n step A

[ 00503] St epC: Prepar ati onof (S) - N- (5- AR)AN2- (5-f | uor o- 2-
ktrifluoromethyl)phenyl)pyrrolidin{l-y ) razolo [1,5 -al pyrimdin-3
-y1)-3 - hydroxypyrrolidine- neT BgXam de:. To a DCM (1 nl) sol ution of
(R -5-(2-(5-fluoro-2- (trifluo q)pyrrol idin-1-yl)pyrazolo [1,5
-alpyrimdin-3 -amne (25 ng, 0. 0098 NoF) sadded CDI (22 ng, 0.14 nmol)
at anbient tenperature in one port Af t tirring for two hours,
(S)-pyrrolidin-3-ol (18 ng, 0.21 DI ) was ed in one portion. The
reaction was stirred overnight before it was concentrated and directly
purified by redrSa5gRa3dluoodphenylgivoiieine tHyBpinazole| Iui-b pyrindidin-By)-3- 60%
acetonitrile/water to yield the fj qal product as a yellow sh solid (28 ny,
86% yield). M5 (apci) mz = 47% le 85 - NN\ FC"OH

fR) - N-(

-((R- 5?19 B uor o SFES P16 BBkt CSR?/? Yyt F el - TSI yE A8 1, 5 -
al pyr i racdi witB 3-mdthylBsonlvpdn acyd) ye pmv[dedhmﬁﬂal produdbax aryetdewish sohd (22 mg,

52% yield). MS (apci) m/z =417.2 (M+H).

N

Example 81

L0
\N
O
HN
"
AT O,
OH

(8)-N-(5-((R)-2-(2-chloro-5-fluorophenypyrrolidin-1-yD)pyrazolo[1,5-a]lpyrimidin-

3-yD)-3-hydroxypyrrolidine-1-carboxamide
[00498] To a DCM (0.8 mL) solution of (R)-5-(2-(2-chloro-5-fluorophenyl)pyrrolidin-

1-yl)pyrazolo[1,5-a]pyrimidin-3-amine (Example 8, Step A; 30 mg, 0.09 mmol) was added
CDI (29 mg, 0.18 mmol) at ambient temperature in one portion. After stirring two hours, (S)-

pyrrolidin-3-ol (15.8 mg, 0.181 mmol) was added in one portion. The reaction was stirred



WO 2010/ 048314PCT/ US2009/ 061519 93 [ 00504] Prepared by the nmethod as
described in Exanple 84, substituting (S)- pyrrolidin-3-ol in Step Cwth
(R) - pyrrovodor/@szlk, giving the final product as a yel | ecrals2@oloshi{ 26 ng,
79% . MS (apci) mlz = 479.2 (MtH). Exanple 86 '''OH
(R-N(54(R-2-(5-fluoro-2-(trifl uor ogpt hyl ) phenyl ) pyrrolidin-1-y1)pyrazolo
[1,5- al pyrimdin-3-yl)-3-hydroxypi peridi ne-1-carboxam de [00505]Prepared
by t he fortshothass tefory itbeds icandénamqah eana4d1ra;tlpsp1irtﬂetii %0 ré\B)se-isd @bluginn- 3- ol
in Step, Cwith (R)-piperidin:3-ol iving. the final product as a ¥e||ovmsh

solid (Oﬁ?orﬁﬁogrggh,g GIWlBl 3’6&5 tor33 % agggm 1le/m,aﬁ)r tOE&lﬁ]ﬁipihé I gytpduct a
kS N— a‘ I din-1-y1 |
SR L T

by the nethod as described in ExanEkzanﬁI@SZSUbstltutl ng (S)- pyrrolidin-3-ol

in Step Cwith (S)-piperidin-3-0ol, gjving the final product as a yell ow sh
solid (39 ng, 97%. M (apci) mz FF498.'R (M+H). Exanple 88 OH
(S)-N(54(R) -2-(5-fluoropyridi - kl olidin-1-yl)pyrazolor 1,5
-alpyrimdin-3 -yl)- 3 -hydrox p)Nro i dhn - car boxam de WO
2010/ 048314PCT/ US2009/ 061519 F g

N7

<

(R)-N-(5-(2-(3-fluoropheny)pyrrolidin-1-yl)pyrazolo[1.5-a]pyrimidin-3-yl)-5-

methylpyrazine-2-carboxamide

[00499] To a mixture of (R)-5-(2-(3-fluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-

a]pyrimidin-3-amine (Example 6, Step A; 50 mg, 0.17 mmol, prepared as described in a
previous example), 5S-methylpyrazine-2-carboxylic acid (46 mg, 0.34 mmol), and HATU (128
mg, 0.34 mmol) was added 0.7 mL DMF to make a solution. After cooling in an ice bath for
10 minutes, DIEA (0.088 mL, 0.5 mmol) was added to the reaction drop-wise. The reaction
was allowed to warm up to ambient temperature and stirred for 2 hours. The reaction mixture
was directly filtered, rinsing with acetonitrile and then with ether, to provide the final product
as a beige solid (44 mg, 63% yield). MS (apci) m/z=418.2 (M+H).
Example 83
-N

(R)-N-(5-(2-(3-fluorophenyl)pyrrolidin-1-yl)pyrazolo[1.5-a]pyrimidin-3-yl)-1-

methyl-1H-imidazole-2-carboxamide

[00500] To a mixture of (R)-5-(2-(3-fluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-

a]pyrimidin-3-amine (Example 6, Step A; 40 mg, 0.13 mmol, prepared as described in a
previous example), 1-methyl-1H-imidazole-2-carboxylic acid (34 mg, 0.27 mmol), and
HATU (102 mg, 0.27 mmol) was added 1.0 mL DMF to make a solution. After cooling in an
ice bath for 10 minutes, DIEA (0.07 mL, 0.4 mmol) was added to the reaction drop-wise.
The reaction was allowed to warm up to ambient temperature and stirred for 10 minutes. The

reaction mixture was diluted with EtOAc (15 mL), washed with water and brine (5 mL each),



94 [00507] Step A:Preparation of (R)-5 -(2-(5 -fluoropyridin-3 -yl)pyrro
lidin-1 - yl)pyrazolo [1,5-alpyrimdin-3-amne : Prepared according to

Pr epar at iwo 2Bjo/msdigt i tuting (R)- 2-(2,5-difl uorophenyl) pgrruskecdionss19 n St ep
1 wth (R-3-fluoro-5-(pyrrolidin-2-yl)pyridine. [00508] Step B: Preparation
of (R)-3-fluoro-5-(pyrrolidin-2- yI)py5%d| ne: Prepared by the nethod of
Preparation A, substituting 2-bronp-1 di fl uorobenzene with 3-brono-5-

fl uor oay;nceimrae:d; ancspﬁmﬁe!& by %%]@h&pc@mﬁrcﬁﬂmmgraphyokllﬁﬁg -WtH 5 te (66%) 2-(5

-fluoropyridin-3 - pyrro lidin-1 pyrazo | o a] )/rlmdln
-y1)-3 acags»a%ka»w?rr@ YIFH*I the-final @r%ﬁusb%%mmléowwimoad éﬁ/lneg}. 6@5 Yut Mon of

(R -5-( u 3y|)pyrroI|d|n1y|)pyrazo|o[15 -aj

pyrim g]?{“(lgm/g %@E%%(ﬁr?g, 0.084 mml) was added CDI (27 ng, 0.17 mmol) at
anbi ent tenperature in one portionExaAhpkr84stirring for two hours,
(S)-pyrrolidin-3-ol (15 ng, 0.17 |) was added in one portion. The
reaction was stirred overnight bef preNiy was concentrated and directly
purified by reverse-phase col upm ography, eluting with 0 to 40%
itri [ pkoglct as a solid (27 ny, 78%

yield). M5 (apci) mz = 412.2 (M) aK 89 'OH

(R) - N-(5- ((R) 2-(5- quoropyrldH& )pyrro idin-1-yl)pyrazolo [1,5 -a]

pyrimdin-3 -yl)- 3 hydroxypyrroI|d| ne- rboxam de [00510] Prepared by
i_be : ( .

t he met hod as ¢ ] J | - -oI in
Step C with (RP:=pyEs . ‘ ‘ 28
my, 81%. MS (apci) nf rrmﬂi%?g Mk lidine-1-carboxamid
(S)-N-(5-((R)-2-(5-fl J](;)‘Fo Z- net%’n)gxyg%lreoﬁ%)rf)oylr }noel i g?rnoﬁan;}l?pyrazol o[l,5 -
al pyri nioes03 - y]StepS hydko xypyrro Piaparasgio - cardfoxam (R)-5-(3MF-fluoro-2-

2010/ 048314PCT/ A . Pr erpglr ation of
(R) - 5-( OTQ & PyTh id1 amine:

V1) pyr agohalnk 5 P’al&ﬂwﬂdﬁl il gﬁbéltamgﬁz)ftzammﬂ)r@ﬁfeﬁmﬁﬂﬂfd%&m@g atiign B,

Prepared

substituting (R)- | uor ophenyl ) pyrrolidine i’n Ste

(R) - 2- (B2 el wra-2- (mreﬂmmpmghphe)nwrpymonldme . [00512] st ep B Preparati on of
(R -2-( or 0- 2- et ho h. D) : ) . d of

Pr epar 6{39%4% é} ht e SRYQAEHE L) )"Vrropgme

br omo- 4f b 4ed Qy kh@ﬁ%ﬂ@d%@?’?@;ﬁﬁﬁmh% %tu%ﬁhtﬁtmg 2-bromo-1,4- dlﬂuorobenzene with 2-

bromo-4-fluoro-1-(trifluoromethyl)benzene in Step A.

[00503] Step C: Preparation of (8)-N-(5-((R)-2-(5-fluoro-2-

(trifluoromethyl)phenyl)pyrrolidin-1-yl)pyrazolo[1.5-a]pyrimidin-3-yl)-3-
hydroxypyrrolidine-1-carboxamide: To a DCM (1 mL) solution of (R)-5-(2-(5-fluoro-2-

(trifluoromethyl)phenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-amine (25 mg, 0.068
mmol) was added CDI (22 mg, 0.14 mmol) at ambient temperature in one portion. After
stirring for two hours, (S)-pyrrolidin-3-ol (18 mg, 0.21 mmol) was added in one portion. The
reaction was stirred overnight before it was concentrated and directly purified by reverse-
phase column chromatography, eluting with 0 to 60% acetonitrile/water to yield the final
product as a yellowish solid (28 mg, 86% yield). MS (apci) m/z =479.2 (M+H).

Example 85

(R)-N-(5-((R)-2-(5-fluoro-2-(trifluoromethyl)phenyDpyrrolidin-1-yDpyrazolo[ 1,5-

alpyrimidin-3-y1)-3-hydroxypyrrolidine-1-carboxamide




[ 00513] St epC: Preparati onof (S)-N-(5-((R)-2-(5-fluoro-2-

nmet hoxyphenyl ) pyrrolidin-1-yl)pyrazolo [1,5 -alpyrimdin-3 -y1)-3

- hydr oxypyonro1ddssiine- 1 - carboxanmde : To a DCM (5 nlL) pswlusteoone 139

(R -5-(2-(5-fluoro-2-net hoxyphenyl )pyrrolidinl-yl)pyrazol o[ 1, 5-a] pyri m di n-

3-amne (25 ng, 0.076 mmol) and D EA 69.04 m., 0.23 mmol) was added CDI (25
, 0.15 mmol) at anbient tenperature’in one portion. After stirring for

one hoyn0504$) - pyriropdred roy3ied n{ctbdirs @sse@bedmin ) Exsaspladidie dsubstitatigeg (G4 i on.

The reaction was stirred overnight before it was concentrated and directly

puri fi eyryidined et %Sﬁﬂﬁag eVigh |(%}my1%wrcbwér<ag ey theegiingl imedust e agvallovwado,

acet oni I 0 I duct as a yellowi sh solid (28 ng,
83% yi e ﬁbdy @‘%}@@z?%? Wﬁi(%&) ]zv%&gw%ﬁwmaanpl e 91 -N\ HN\'r0 (J OH
fS)-N(54(R)-2-(5-fluoro-2- nethoxyphaﬂpk»myrrolldln 1-yl)pyrazol o[ 1, 5-

al pyrim din-3-y1)-3-hydroxypi peri di carboxanlde [ 00514] Pr epar ed
according to the nethod as descrlgﬁg\ anpl e 90, substituting
(S)-pyrrolidin-3-ol in Step C er|d|n 3- oI giving the final
product as a yellow sh solid. (apC|hN = 455, 2 N%FD Exanpl e 92 WO
2010/ 048314PCT/ US2009/ 061519 9 \f%i(S -((R-2-(2,5

-di fl uor ophenyl ) pyrro |idin- I-yl Zo E?:il 5 -al pyrimdin-3 -

yl)-2-oxa-5 -azabicyclo 1-2.2. Brheltane- , arboxam de [00515] To a DCM
(1.0 nL) solution of (R)-5-(2-(2,5-difluoropf&hyl)pyrrolidin- 1 -

yl ) pyrazol of 1¢r5- NJ(SLY(R)EQ 05- ﬂu&oaqr(tﬂﬁuéﬂah%ﬂﬁmhbﬁfnﬁrroﬁ&nm}vn@w&ﬁ)wmfl ) was
added CDI (51 ng, O. nnnl) at anblent. e.-erature I n_one portion. After
stirring 90 m nutes, a., A 1 { d AR 1 )

nydr 0 nREIS®, (4% e 32 TSP, 200 I Bt 4nu%ui>§“t8§?%d<§5’.yt P

concentgyadotidinanal & sg& d wltmm}ﬁlpawlbss sleyiRimpehd iasepre@lcd B¥a GRAABR Sgidphy,
eluting with O to 60% acetonitrile/water to yield the flnal product as a

pal e- ydBV sy Qh/o@oweéap@a@ﬂﬁg@é@%\@’rfé) d). MS (apci) mz = 441.2 (M+H).
Exanple 93 -N '

Example 87

-N

(S)-N-(5-((R)-2-(5-fluoro-2-(trifluoromethyl)phenyl)pyrrolidin-1-yDpyrazolo[ 1,5-

alpyrimidin-3-y1)-3-hydroxypiperidine-1-carboxamide

[00506] Prepared by the method as described in Example 84, substituting (S)-

pyrrolidin-3-ol in Step C with (S)-piperidin-3-ol, giving the final product as a yellowish solid
(39 mg, 97%). MS (apci) n/z =493.2 (M+H).
Example 88

(8)-N-(5-((R)-2-(5-fluoropyridin-3-yl)pyrrolidin-1-y)pyrazolo[ 1.5-a]pyrimidin-3-vl)-

3-hydroxypyrrolidine-1-carboxamide




fR -N-(5-((R)-2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo [1,5
-alpyrimdin-3 -yl)- 3 -hydroxypyrro |idine-I|-carboxam de [00516]Prepared
by the nawbadicamsziescri bed in Exanple 92, substituting eCS/U42)09061519

oxa- 5-azabi cycl o[ 2. 2. 1] hept ane hydrochloride with (R)-pyrrolidin-3-ol. The
crude material was purified by reversg; phase col um chr omat ography with 5
to 50% acetonitrile/water eluent, giving the final product as a solid (89
ng, 6690950 d). NS apﬁm ) rTP]Z:pEraﬁ&Q 2 (MR 5-(Eafpdrep Gddid3-N)pyrdtdin-1-
(15,3R) - N-(54 R) - 2- (2 d|fluorophenyld)apyrrolld|n 1-yl)pyrazolo [1,5 -al
pyri ni cil 2 IPsgnatk rairl%s@alﬁﬁea%raﬂméswl]smm R n)

)0) pyr a26r oﬁﬁf@g A gl lﬂgfeﬁplhﬁﬁﬂﬁ%jé?%“?%dng@%‘Mﬁ?‘%@f&d%)

(1S, 3R)[06508)ydr oxSteyy Bl: opleﬁtuaﬁem; af Ry iflvorasi(pyrtAding,yldydidinenBtepated ychased
from AFID Therapeutics Inc.]and 2-(1H benzo [d] 3 ]trlazol 1-y1)-1
,1,3,3the é@?tméepﬁyﬂrmaéﬁiw Wepssuten 2samedts @é&@@ﬁ@@s 19itly B-bromo-5-
tetraf| (56 mg, 0.17 mol ) was first cooled in an

i ce- matfg{rz)q@g'q{?ﬁ{eqﬁ | EA (0.083 nL, 0.48 mmol) was added to reaction

dr op- wi[8@509]ce baﬂtép v@s Phe@aratienmfed )axds 4 (Re-2-6aflidropynidis-3stlipyredidat 1-

anbi ent terrperature for. 1 hour_to reach conpl etlon The reaction mxture

was di |dbpxEazajol b vadpygrmiding s h3-hudroyvpyinrobidmer k-garhoxamide a]orfb
roductg, f
(F:)hr omat’ ogr gﬁhél)ftlg)le%??# fuor Eﬁf}& y;l_l aoéié&l%'%%l)f’b%a*%}ﬁ Itsggl ﬁ]ﬁA final

pr oduct(2asng G034 dmﬁozpwmg adWCjDIe(Iza)mg,l\(Bl’( apaol) aﬂiamb&nd?&&nfzbrﬁth&bl—i)n okexanpl e
9 N - l\Il)oﬂtll\lon_ ) -After stlrrlng for two hours, (S)-pyrrolidin-3-ol (15 mg, 0.17 mmol) was added in
one portion. The reaction was stirred overnight before it was concentrated and directly
purified by reverse-phase column chromatography, eluting with 0 to 40% acetonitrile/water
to yield the final product as a solid (27 mg, 78% yield). MS (apci) m/z =412.2 (M+H).

Example 89

o
N \N/g 0
M\ FHN\(N
=,

OH
(R)-N-(5-((R)-2-(5-fluoropyridin-3-y)pvyrrolidin-1-yDpyrazolo[ 1,5-a]pyrimidin-3-y1)-

3-hydroxypyrrolidine-1-carboxamide

[00510] Prepared by the method as described in Example 88, substituting (S)-
pyrrolidin-3-ol in Step C with (R)-pyrrolidin-3-ol, giving the final product as a solid (28 mg,
81%). MS (apci) m/z=412.2 (M+H).

Example 90

(S)-N-(5-((R)-2-(5-fluoro-2-methoxypheny)pyrrolidin-1-yl)pyrazolo[1.5-

alpyrimidin-3-y1)-3-hydroxypyrrolidine-1-carboxamide




OH (1 S,35)-N(54(R)-2-(2,5-difluorophenyl)pyrrolidin-I-yl)pyrazolo
1-1,5-al pyrimdin-3-yl)-3- hydroxycycl opent anecar boxam de [00518] Prepared
by the sawe omtdiszi4as described in Exanpl e 94, substitutPCmgs2009/061519

(1S, 3R) - 3- hydr oxycycl opent anecar boxylic acid with (1S, 35)- 3-

hydr oxycycl opent anecar boxylic acid (2§5ng, 0.17 mmol ) [purchased from AFI D
Therapeutics Inc.] The crude product was purified by reverse phase col um
chr onat[0gfEphy, €Jteyi i g \Bréﬂaraﬁlotno053%)&@@-((5Fﬁlddrb&@h%bﬂphbﬁv%veﬂdﬂldtmB final
product as a SO|Id (35 ny, 52%y| eld). M5 (apci) mz = 42 g M+H) .

fR) - N- (Bloyzepl ESalpyrimidnbdarme Risnestd %ﬁcmdin%/to) %ryp%r%%BE substituging (R)

pyrim di_ {%Sg’dlﬂ{ﬂo} ep%en 1 rha cycl gput a%‘&gfir boxam dgii| 0054@) Py epRbRI bY the

same net anp e 94 bstituting

(1s, 3R)rnéihdm¢lhaxyl)mcﬂohﬁmnt anecar boxylic acid with
3- hydr ox&iycl obut anecar boxylic aC| d (20 [ purchased from

Par kwayl08528nt i f iXgp Phe cPisaa | ghoxvip) nVl)DfoOhdlne

2010/ 048 H%Z@
el uting \A]n%lg&:g{'t g@ gg%to |al?a§1|0 \%glt%gt%tgt Ebg(?‘lﬂgt he ﬁtﬂ pro Bx;(:]%h %fs a
solid (WBomy4-laStoyi-ekthpxyddz{mepaiStephz = 414. 2 (MHH) . Exarrpl e 97 NN/ N\

F fR) - N1- 5 (2 (2,5- dlfluorophenyl)pyrrolldl n-I
pyrlmc[p -yl)srtEPNZ- di met hy| 6X@RERPe

of (R Iﬁetﬁgxx(p%eév'lwvwoﬂafngpbﬁWJa%cHX[rlr_@ prghﬂncim 3 Vl) 3- hvdroxvpvrrohdme 1-
carboxamide: To a DCM (5 mL) solution of (R)-5-(2-(5-fluoro-2-methoxyphenyl)pyrrolidin-
I-yl)pyrazolo[1,5-a]pyrimidin-3-amine (25 mg, 0.076 mmol) and DIEA (0.04 mL, 0.23

mmol) was added CDI (25 mg, 0.15 mmol) at ambient temperature in one portion. After
stirring for one hour, (S)-pyrrolidin-3-ol (20 mg, 0.23 mmol) was added in one portion. The
reaction was stirred overnight before it was concentrated and directly purified by reverse-
phase column chromatography, eluting with 0 to 60% acetonitrile/water to yield the final
product as a yellowish solid (28 mg, 83% yield). MS (apci) m/z =441.2 (M+H).

Example 91

-N

(8)-N-(5-((R)-2-(5-fluoro-2-methoxyphenyl)pyrrolidin-1-yl)pyrazolo[1.5-

alpyrimidin-3-y1)-3-hydroxypiperidine-1-carboxamide

[00514] Prepared according to the method as described in Example 90, substituting
(S)-pyrrolidin-3-ol in Step C with (S)-piperidin-3-ol, giving the final product as a yellowish
solid. MS (apci) m/z =455.2 (M+H).

Example 92

-N
Z N N\
NN
N N
HN\(O



yl ) pyrazol o[ 1, 5-a] pyri m di n-3-am ne (Preparation B; 50 ng, 0.16 mmol) was
drop-w se added net hyl 2-chl oro-2-oxoacetate (19.4 ng, 0.159 mol),

fol | owed W9 2Di0EAs(19. 0829 L, 0.476 muol ). After the m | #ceAséveNEY

subsi ded and the reaction cool ed back to ambi ent tenperature, dinethylam ne
(0.8 nL, 1.6 mol) [2M THF] was addeg The reaction was heated to gentle
refl ux for a few mnutes, allowed to cool back to anmbi ent tenperature and
stirred for @SHINAD( (rRE)éQGhZ Sdithloadphetiyl)phi lid@atil)priravels [ IcHapefittidihed and
directly purified by reverse phase col umn chromat ography, eluting with 5 to
60%aceton|trlle/wat 2 SUEF arbganyide 5| - yel |l ow sh solid

(48 ng, [?gs"’f(é;y' o' B aMChE ?b)mE? 7somué&5of1 ﬁr?'\q*tz‘) %ﬁﬁﬁfmkfpg%@%n%h%ﬂﬂ} F

(R) - N1- phen )pyrroli d pyrazo

- al pyr |y1)p@ra'1o3>[} JR)pyhiznidinyBahyhofPat nitiba B; [ﬂmagm P6 epasiedvabyddddeCBRE
met hod as described in Exanple 97, substituting dinmethylamne with

met handRgrfe33 o We}nbleﬁ&emheatﬂleaetqnem%&l At ey P0 Brinyes i 3-a%er at ur e
i nst ead,,Qfs_af,p[¢ g&' B%%/.lﬂ%‘ﬁtaﬁé Y &rﬁl{ilﬁﬂ@&{@"@% 9)% PRy ?&%}1% dfte p&"ﬁ%

col um é(hr onat o etutin acetonitri wat er leld
the fi rfalloxpecbblyldilEAs(Oe()&thLeO 89 Immol§. 5SThergeac&YVowts efiddd fovS m&mtnas)belfdrz it=

401. 1 (MtH). 10/ 048314PCT/.US2009/ 061519 99 Exanple 99 N N

KR) - N1-%35- %Ozlcelztraaﬁe R sieatbn eHy s ﬁwr@wra? ﬁ%qlsey%)hﬁw gm%at?gfashy, eluting
- al pyr iy A tHe

descri bed}‘41 ?n%@?r%%tgﬁ%@m&sg& iy er teg(??%gi HSF@H%%S%%Ig n| a (7 %A

met hand6ys yehd. M&(apeamu/zefm%(maﬁ)l ed out at 50 C overm ght The crude
product was purified by reverse phase col rm chromat ography, eluting with 5
to 55% acetonitrile/water to vyiel ’E%P]ﬁ product as a white solid (50

ng, 82%yield). M5 (apci) mz =

KR) - N1- cycl opropyl - N2- (5-(2-(2, 5- f ophenyl )pyrrolidin-1-yl)pyrazol o
[1,5 -al pyrimdin- 3 -yl)oxal 523] Prepared by the same nethod as
described in Exanple 97, subst\idting elN hyI am ne wi th cycl opropanam ne,
and the reaction was carried out tenperature instead of at
reflux. The crude product was pH d b rgeverse phase col umm

chr omat ogr aphy, el uti ng with 5 to 65% acetontdgyile/water to yield the f| nal

E;g?r;f; iglagmt(g (?I% & ?2 ngO ﬂlgg‘OD 76?1(\){ )f\)lvrrolgckm l%p&aapzoic)[ 1 g.laﬁpv_rm‘;rlzdm-g- q -
3-hydroxypyrrolidine-1-carboxamide

[00516] Prepared by the method as described in Example 92, substituting (1S,4S)-2-

oxa-5-azabicyclo[2.2.1]heptane hydrochloride with (R)-pyrrolidin-3-0l. The crude material

was purified by reverse-phase column chromatography with 5 to 50% acetonitrile/water

cluent, giving the final product as a solid (89 mg, 66% yield). MS (apci) m/z =429.2 (M+H).
Example 94

-N
/N\
NS

N N

(1S.3R)-N-(5-((R)-2-(2,5-difluorophenyl)pyrrolidin-1-yDpyrazolo[ 1.5-a]pyrimidin-3-yl)-3-

hydroxycyclopentanecarboxamide

[00517] A DMA (I mL) solution of (R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-

yl)pyrazolo[1,5-a]pyrimidin-3-amine (Preparation B; 50 mg, 0.16 mmol), (1S,3R)-3-
hydroxycyclopentanecarboxylic acid (23 mg, 0.17 mmol) [purchased from AFID
Therapeutics Inc.] and 2-(1H-benzo[d][1,2,3]triazol-1-yl)-1,1,3,3-tetramethyluronium



OH F

(R -N-(5-(2-(2,5-difluorophenyl)pyrrolidin-21-yl)pyrazol orl, 5-al pyrim di n- 3-
yl) - 2- (3-wohydvms3tazeti di n-1 -y1) - 2- oxoacet am de [ 00524 pPrasaseacisys t he
same nethod as described in Exanple 97, substituting dinethylamne with
azetidin-3-ol, and the reacti on was ch;ri ed out at 50 C overnight. The WD
2010/ 048314PCT/ US2009/ 061519 100 crudé product was purified by reverse
phase aetraffttorciorasaTBIANBY mg! Ul 7 mynwl) twasSfitso c6A8d ac ah dog-ivatek daatiem t o
yield the final product as _a pale-yellow sh solid (53 mﬂl 75% vyield). M
(apci) DHEA ©0.0833mi, @ﬁﬁmmowmdée%zrq@u% dnqpywise. | Ice bath wpp hefrgmgoved

“((R) - P&%&é;@%ﬁ%}{%g@%ﬁﬂt)%é& tleling'éﬂaf&? T %%ﬁ?ﬁgé_ag@ ldmplctdh, Th

pyrim roxypyrro 0X0 acet am de

[ 00525]rPieiparetktiry wdsedihasde witt wedr 850 ddgcandbeduim-Hxasg| ydelfifg thualstdd uti ng
di met hylamne with (S)-pyrrolidin-3-ol, and the reaction was carried out at
anbi entPTe@ishas adgres SPZiii- {thSG%dei st e Hicdfoyaieveres phase cohmncelamaiogkmliye was

purifi esf . 3 j i 0395%
Bt oni o Bl LBy D o R T e OB AR B 109585 R 28RS (54
Ny, 75%isidel MEB.(apdd) hape )8 M(M+EH)457. 2 (MrH). Exanple 103 N-N F (R -N-(5
-(242,5 -difluorophenyl)pyrro lidin-1 - I9)pyrazo lo [1,5 -al pyrimdin-3
-y1)-2- Example 95

=z N’N\
N \N
HN~°
F =

-

OH
(1S.38)-N-(5-((R)-2-(2.5-difluorophenyD)pyrrolidin-1-yDpyrazolo[ 1.5-a]pyrimidin-3-yl)-3-

hydroxvycyclopentanecarboxamide

[00518] Prepared by the same method as described in Example 94, substituting
(1S,3R)-3-hydroxycyclopentanecarboxylic acid with (1S,35)-3-
hydroxycyclopentanecarboxylic acid (23 mg, 0.17 mmol) [purchased from AFID
Therapeutics Inc.] The crude product was purified by reverse phase column chromatography,
eluting with 5 to 53% acetonitrile/water to yield the final product as a solid (35 mg, 52%
yield). MS (apci) m/z =428.2 (M+H).
Example 96
N,

OH
(R)-N-(5-(2-(2,5-difluorophenylpyrrolidin-1-yDpyrazolo[ 1.5-a]lpyrimidin-3-y1)-3-

hydroxycyclobutanecarboxamide

[00519] Prepared by the same method as described in Example 94, substituting
(1S,3R)-3-hydroxycyclopentanecarboxylic acid with 3-hydroxycyclobutanecarboxylic acid
(20 mg, 0.17 mmol) [purchased from Parkway Scientific]. The crude product was purified by



nmor pho |ino-2-o0 xo acetam de [00526] Prepared by the sane nethod as

descri bed in Exanple 97, substituting di methylam ne with norpholine, and

t he reactwonrowezmsziarri ed out at 50 C for 1 hour. The cr ede/yscadoctsinas

purified by reverse phase col um chromat ography, eluting with 5 to 60%

acetonitrile/water to yield the final 9 roduct as a pale-yellow sh solid (52
, 2% vyield). M5 (apci) mz = 457.1 ?M+H). WO

2010/ 048\%1:@@]3{5&188&@91/ ﬁﬁdlﬁiﬁgﬂa@ﬂlyfdﬁﬁﬂ@ﬁvhhﬁ to 53% acetonitrile/water to yield tlae

2-(5-(2-(2,5-difluorgphenyl rrolidin-1-yl) yrazolo[15 -al pyrimdin-3 -

o1 i hGjBPERBCAPEY (] BB LIPSV YIS (i) D036 A Dol uti b of

(R -5-(2-(2,5- dlfluorophenyl)pyr;ggdég RR-¢7-yl)pyrazolo [1,5 -a] pyrimdin-3

-am ne (Preparation B; 250 ngy, I) and DI EA (0.2071 m., 1.189

mol ) was first cooled in an ice- y-dath, then nethyl

2-chl or o- 2- oxoacetate (0.07657 nm_, |0. 832 rrrml) was added to reaction

drop-wi se. Ice bath was renoved 8&nd N'he vy egeti on was stirred at anbi ent

tenperature for approx. 10 m nut&s to reEdTh conpl etion. The reaction was

washed with 10%citric acid (aqued Hhe eous | ayer was back-washed

with DCM The conbi ned organic lkay as wdshed with 1:1 water/brine, dried

(Na2SO4) and concentrated. The crue oil residue was directly purified by

silica cHROHN&%(G{(Qdbﬁ»dlﬂwmbhml)wmbﬂlcﬁnOMDMa@Mi; 53a]pyrimid-3-ylyNEeNdi ng t he

final pr oduct as a pal e-yel | ow SE 8 & pomgler (270 ny, 85%yield). M5
(apci) mz 402. 2 (MrH). Exanpl OHF (R-2-(5 -(242,5
-difl U%@ﬂ?ﬂﬁ‘nw ) Pyg Lopchdl (l hry L31BYER %R dl@ 9 b-2,58 ﬂ&Ydﬁh@hﬂbﬁ}r&hdln 1-

-yl am no)-2- oxoacetic aci
[ 00528]}(1)@)1¥mtdﬁy5-21h(§5m(uﬂn(32,aﬁumh f(]Pn@patrap(bIerﬁ/l Ypymg,00.16i mmbl)y Wepydragelise [ 1, 5

i <o) VB F e e SAep Rt oo o Nl et br oiowsd by B (G BSRE, ) 4 5y

addi ti QRS miidd+ KBE: {13 %mfAd Woth Qi CubRI) andTHE 1ERAGH BRNBIISt LAt

anbi ent tenperature for 10 mnutes to reach conpletion. The reaction was
concenttmap@dture:, ehnha‘élsbtlrmed (0.8 miat b6 n(uﬁol) r{ﬂl)/l aitr ]awitsditddeéd Thictiea®ioN WEL. The
preci pitat iltered, rin tan and dried on
b h vdcatih® grotGTEReor p Sy sl oast 4o RPAE i@ S TITD I aR R (S0

g, S52%ivicglreh 1 ni& foaﬂéﬁéh BEERLINE) THE %eactlc’ig@ai célM'ehQrated\éQi directly purified
2010/ 048314PCT/ US2009/ 061519 102 What is clained is:

by reverse phase column chromatography, eluting with 5 to 60% acetonitrile/water to yield
the final product as a pale-yellowish solid (48 mg, 73% yield). MS (apci) m/z = 415.1

(M+H).

Example 98

-N
/N\
NS

N N O

HN—/gr
F NH
\

- 0

(R)-N'-(5-(2-(2.5-difluorophenypyrrolidin-1-yDpyrazolo[ 1,5-alpyrimidin-3-y1)-N>-

methyloxalamide

[00521] Prepared by the same method as described in Example 97, substituting
dimethylamine with methanamine (2M, THF), and the reaction was carried out at room
temperature instead of at reflux. The crude product was purified by reverse phase column
chromatography, eluting with 5 to 60% acetonitrile/water to yield the final product as a white

solid (50 mg, 79% yield). MS (apci) m/z =401.1 (M+H).



1. A conpound having the general formula |l ".N N/ RL | 5or a

phar maceutically acceptable salt thereof, wherein: R is Hor (1-6C al kyl);

R2 i s NRoWRO,20(01048314C) al kyl , (1 -4 Cfluoro al kyl, CF3 , PC1/U54009/061519

C) hydr oxyal kyl , -(1-4C al kyl)hetArl, -(1 -4C alkyl)NH2, -(1 -4C al kyl)NH( 1

-4C al kyl), -(1 -4C alkyl)N( 1 -4C al ky1)2, hetAr2, hetCycl, hetCyc2,

phenyl which is optionally substituted wi th NHS02(1- 10 4C al kyl), or

(3-6C) cycl oal kyl which is optional Eyarsple®9i tuted with (1-4C alkyl), CN, OH

Ove, NH2, NHWe, N(CH3)2, F, CF3, (1 4C al kyl), CO2H, C(=0)NReRf or

C(=0)ORg; Rb is Hor (1- 6C al kyI) E/ Rc is H (1-40) al kyl,

(1-4C) hydr oxyal kyl , het Ar3, or erein said phenyl 15 is

optionally substituted with ofe Hr \E stituents independently sel ected

from hal ogen, CN, CF3 and -0(I- 3 kyﬁﬁ or NRbRc fornms a 4 nmenbered

heterocyclic ring having a ring n Ngé ﬁvbmhereln said heterocyclic

ring is optionally substitutedF i-one or nore substituents |ndependently

sel ect ed h . . = = g (?

20al kyl ) ophe ) 5 hin -3 lox [ami

NRbRe fﬁosrasz 2 56 rﬁdt&egﬁﬁ@%&hw as' &‘&cﬁ@éﬂ 9 Bk hetgpaRAE Wi ch

i's nltrogen and optional 'y having a second ring heteroatom or group

sel ect etimtthghaniine vidinanB0Ria (Whiel; enathdnod), ked erompctiorc was rgrricd @ptat 0ALA y

substituted w one, or re subs uent s i ndependent | elect d fr0n1CH

hal ogerPveEaht. Ef}%e&@)damz uct ysp pytl fif@t BYSIYFIRG P aseéegwn En) enLac

al kyl) gl 50%055% acetonfHileNPRECtof PEIBIR 18 p@@dﬂa? Lhed \k?fn'téjgﬁﬁi (s B0QYS 1 C

ring having a ring nitrogen atomand optionally having a second rlng

het er oatidd). sSdep@pimfz 038 N1 &MdtH), wher ei n Sald ring is optionally

substituted with CO2(1-4C al kyl); _het Ari a 5-nmenbered heteroaryl ring

having 1-3 ring nitrogen atons; aM®}6@8314PCT/ US2009/ 061519 103

het Ar2 is 5-6 nmenbered heteroaryl Nhavi ng at | east one nitrogen ring
o

atom and optionally having a second rf n® heteroatom i ndependentl|y sel ected
fromN and S, wherein said he ngoi s optionally substituted with
one or nore substituents independent|yHreKected from (1-4C al kyl ), hal ogen,
-(1-4 Cal koxy and NH(1-4C al kyl )¥ het NHi S a carbon-linked 4-6
menbered azacyclic ring optiongl bsti bute¢hwi th one or nore
substituents independently selected from (1-4€7al kyl), and CO2(1-4C al kyl);

(R)-N'-cyclopropyl-N2-(5-(2-(2.5-difluorophenylpyrrolidin-1-yl)pyrazolo[ 1,5-alpyrimidin-

3-yl)oxalamide

[00523] Prepared by the same method as described in Example 97, substituting
dimethylamine with cyclopropanamine, and the reaction was carried out at ambient
temperature instead of at reflux. The crude product was purified by reverse phase column
chromatography, cluting with 5 to 65% acetonitrile/water to yield the final product as a white
solid (50 mg, 74% yield). MS (apci) m/z = 427.2 (M+H).

Example 101

-N
/N\
NS

N N O

HN
F Ni>—OH
- 0

(R)-N-(5-(2-(2,5-difluorophenylpyrrolidin-1-yD)pyrazolo[1,5-alpyrimidin-3-yI)-2-(3-

hydroxvyazetidin-1-yl)-2-oxoacetamide

[00524] Prepared by the same method as described in Example 97, substituting

dimethylamine with azetidin-3-ol, and the reaction was carried out at 50 °C overnight. The



het Cyc2 is a pyridinone or pyridazinone ring which is optionally
substituted with a substituent selected from (1-4C) al kyl; 10hetAr3 is a 5-6
menber ed wet2erooms3itk ring having 1-2 ring heteroatons i neeparsd@abisisel ect ed
fromN and O and optionally substituted with one or nore substituents

i ndependently selected from (1-4C)al klydO’ Re is Hor (1-4Qalkyl; Rf is H,
(1-4Qal kyl, or (3-6C)cycloal kyl; 150r NReRf forms a 4-6- rrenbered azacyclic
ring opfrudm;a‘ohu{cthmslpmglfa@ bgddwdrmptaabe bmln@nf@t@nﬁag@mﬁeﬂmmtgamtﬁ saon5Bland O,
wherein the azacyclic .ring is optionally substituted with O is Hor
(1- 6C) aHCRg@mtﬂlfz/waéer(tP)ywaﬁ&wﬂnaépfqdaﬁta%ﬂaypaéfhb%llqwéh @Qildv(émgaﬁé/@fle r S
substlt n ly 20 selected from hal ogen, (1-4C)al koxy, CF3 and
CHF2, ? ri%{é agggzrmn%@éred het eroaryl ring having a ring heteroatom
selected fromN and S, wherein saiEkahgilel@nryl ring is optionally
substituted with one or nore haﬁ\(i:\ atoms; X is null, -CH2-, -CH2CH2-,

-CH20-, or -CH2NRd- ; Rd is H or al kyI) 25R3 is H or (1-4C al kyl);
each R4 is independently sel ect ogen (1-40) al kyl, OH, (1-4
ndCH%_| andn' 0, 1, 2, 3, 4, 5or 6

C) al koxy, NH2, NH(1-4C al ky

2. A conpound of claim1, wherel Q’ i Iﬁ , 1(1- 4C5 al i<yl (EL- 13 0 4
Cfluoro alkyl, CF3 , (1 -4 Oh ) 3'7a| |, 1-4C al kyl ) het Arl, -(1-4C
al kyl )NH2, -(1-4C aI kyI ) NH( 1- =Kyl ), (1 4C al kyl) N(1- 4C al kyl) 2,

het Ar 2, I ' | bst t

Nasorz 1-4 '.'.\ Vr?l’lLlll 'Il) ? ?(S\Qn

CN, OH, Owe, NH2, NHW, akyl) or CO2H
A corrpd(]ﬂiiZSd)f cl dirnpale(brbﬂthewbﬁn@mletm |as Roffeed 40 Bxaophpdindubsitaingy ng t o
any of (ﬁrlng‘ghgfamme w1\‘[\ff1‘| {S?—pyrrohdm-S-ol, and the reaction was carried out at ambient
temperature for 1 hour instead of at reflux. The crude product was purified by reverse phase
column chromatography, eluting with 5 to 55% acetonitrile/water to yield the final product as
a pale-yellowish solid (54 mg, 75% yield). MS (apci) m/z =457.2 (M+H).

Example 103
L0
HNé— /—\

(R)-N-(5-(2-(2.5-difluorophenyDpvrrolidin-1-yDpyrazolo[ 1,5-alpyrimidin-3-y1)-2-

morpholino-2-oxoacetamide

[00526] Prepared by the same method as described in Example 97, substituting
dimethylamine with morpholine, and the reaction was carried out at 50 °C for 1 hour. The
crude product was purified by reverse phase column chromatography, eluting with 5 to 60%
acetonitrile/water to yield the final product as a pale-yellowish solid (52 mg, 72% yield). MS
(apci) m/z =457.1 (M+H).

Example 104

-N
/N\
NS



5NRbRc fornms a 4 nenbered heterocyclic ring having a ring nitrogen atom
wherein said ring is optionally substituted with one or nore substituents

i ndependewol2g10s@Baat ed from hal ogen, OH, (1-4C al kyl), etTASS)@I0KILY,
-0C(=0) (1-4C al kyl), NH2, -NHC(=0)0(1 -4C alkyl) and (1 -4C)hydroxyal kyl,

or NRbRc fornms a 5-6 nmenbered het eroc%(ﬁl ic ring having a ring heteroatom
which 10 is nitrogen and optionally having a second ring heteroatom or
group sel e®)edethyldMN2-Q@ ., SudifluSedbhembigiyetohidin & yheyareioycs-aipyrintidini 3
optionally substituted with one or. nore substituents independently sel ected
from OH, hal ogen, CF3, (1- 4C) alxﬂ@lmbé@m%| kyl), CORH, NH2,

’t;erlcc(jggzn[gﬁu ﬁ?oglylé :2: ri ng aV| ng a r| ng n| t ro@en %E%tom and@pt ?%ﬁ%?l y

havi ng chﬂﬁ@ﬁplﬁ@yt)pﬂgolimﬁerﬁﬁiymml éczt]gdlrﬁlrdﬁrxﬁmnmm (Brepuhrdori B, 280 dmgj ng i s
optional Ial substituted w 5. A conpound according to any

k

of claithé ﬁremoméiiQIEA (0. EATAES] mL 1Fé<§9|r§m95 wap. 14%’5)0391@9@ g eeAYtER ARt R Ky |
het Ar 3, Y/ W one
or oy an S . RGEELAR: RAYRSPIREA) Y ARIERR i 45 Thllith Bbatl, 0
- 0( 1- 4Qcalbkthl yvas removed #nd tAe aeavponnhsaftinedadtmandbiart t2mpedagire ifor Hpros 10
(1-4Q al kyl, (1- 4C)f|uoroa|k |, CE3, -(1-4C alkyl)hetArl or
al kyl) N]m(nﬂtes ao geagh ggmpletion. The feaction wamy@d b é@ %i G agid (’Equ%‘fér el R is
het Ar 2, Q(,&% i
wher ein aqgg[;l S p Ceb?laylh&gptl o}rlleq Ymh " lgltﬁltlfceo ZSQ%B%HQH%%GYC\%@%@‘J}]]%“%
9. A colnbmattd/bnhe Ldraid NG, S6).) an meeeﬁra“tecRZThescr(lae 6ﬂ3)rczsychlleoms ldyﬂecﬂmpmmﬁeds
optlonII stituted W|th(1 4C 1-4C al kyl) or

y slica %@somﬁxog (s W h?\f/‘?w dihioRd: ?Fgle@c%%qé”m Pt
C( 0) 0 n f i 10,
wher ei r?@ apale %GHOW,ISh-fCOJﬁ%& po?d%gm%%%—?gcﬁéﬂb Mg@gango#gggng@gcor ding to
claim11, vvherel n Xis -CH2-. Exanifie 105 conpound according to any of
clainms 1-10, wherein X is CH20-. 14. A compound according to any of
clains 1-10, wherein X is - CHZNRd;/%L %010/ 048314PCT/ US2009/ 061519 105

r

15. A conpound accordi ng to an) -14 wherein Y is phenyl
optionally substituted with oRe ¢ u stl tuents i ndependently sel ected
from hal ogen, (1-4C) al koxy, CF3 aQd CH%}[\? 16. A compound accordi ng
to claim15, wherein Y is phenyl, @ enyI

F

(R)-2-(5-(2-(2.5-difluoropheny)pyrrolidin-1-y)pyrazolo[ 1.5-a]pyrimidin-3-ylamino)-2-

oxoacetic acid

[00528] (R)-methyl 2-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-ylamino)-2-oxoacetate (Example 104; 100 mg, 0.249 mmol) was dissolved in a
mixture solvent of THF:MeOH:water (2:2:1, 1 mL), followed by addition of LiOH-H,O (31.4
mg, 0.747 mmol). The reaction was stirred at ambient temperature for 10 minutes to reach
completion. The reaction was concentrated, re-dissolved in water (20 mL) and acidified with
6 N HCl. The precipitate was vacuum-filtered, rinsed with water, heptane, and dried on high
vacuum, giving the final product as a fine pale-yellowish powder (50 mg, 52% yield). MS
(apci negative) m/z = 386.1 (M-H).



5 2,5-di fluorophenyl, 2-chloro-5-fluorophenyl, 2-methoxyphenyl,

2- met hoxy-5- fluorophenyl, 2-trifluoronethyl-5-fluorophenyl,

2-di f | uvorwoabtwalsH4f | uor ophenyl or 3- chl oro-5-f| uor oph@oylus2009/061519 17.
A compound according to any of clainms 1-14, wherein Y is a 5-6 nenbered
heteroaryl ring having a ring heteroat9@%selected fromN and S, wherein
said 10ring is optionally substituted with one or nore hal ogen atons.

18. A conpng dgigeddi:ng to any of clainms 1-17, wherein Y has the absol ute
configuration of Figure la: . la 1519. A co ound according to any of clains
1-18, wherein hBAH§meu2@h¢WBéﬂﬁdﬁﬁ@a n@l Ihg to claim1, wherein: R is H
or (1-6C alkyl); R2 is NRbRc; NRbRc for ﬁknenbered het erocyclic ring

having a ring nitrogen atom 2 0 ﬁ@ n SEI ?heterocyclic ring is
optionally substituted with oney QO no S Ytuents independently sel ected
from hal ogen, OH, (1-4C alkyl), =4l C) & kox - =0) (1-4C al kyl), NH2,

- NHC(=0) 0( 1- 4C al kyl) and (1(&%§ﬁydgbxyalkyl,N or NRobRc forns a 5-6
menbered heterocyclic ring having & ring hetéroaﬁgn1mhich is nitrogen and

optional ly having a second ring heteroajom & group selected fromN, 0 25
and SO2, wherein the heterocyclic ring ts optionally substituted with one

or nor£ SHp§lph5rﬂﬁeéﬁlchl'ﬁd§&%€ﬁ§l@tshlyt&%o@%ﬁ&eﬂhr om OH, hal ogen, CF3,
(1-40) al kyl , " CO2(1 H, NH2, NHC(=0)0(1-4C al kyl) and oxo;

Y is phenyl opRlnﬂébtyléGb§QHXUted with one or more substituents
2010/ 048314PCTR 050U b6 1576 M58 -6 HPA R Gt (Bl i tC 1 o
(i S e st s, s
alkyl),, hetAr’, hetCyc hetCyc phenyl which is optionally substituted with NHSO,(1-
10  4C alkyl), or (3-6C)cycloalkyl which is optionally substituted with (1-4C alkyl), CN, OH,
OMe, NH,, NHMe, N(CH:), F, CF;, CO(1-4C alkyl), COH, C(=0)NR°R' or
C(=0)ORS;
R® is H or (1-6C alkyl);
R¢ is H, (1-4C)alkyl, (1-4C)hydroxyalkyl, hetAr’, or phenyl, wherein said phenyl
15 is optionally substituted with one or more substituents independently selected from
halogen, CN, CF3 and -O(1-4C alkyl),
or NR°R® forms a 4 membered heterocyclic ring having a ring nitrogen atom,
wherein said heterocyclic ring is optionally substituted with one or more substituents
independently selected from halogen, OH, (1-4C alkyl), (1-4 C)alkoxy, -OC(=0)(1-4C
20  alkyl), NH;, -NHC(=0)O(1-4C alkyl) and (1-4C)hydroxyalkyl,
or NR"R® forms a 5-6 membered heterocyclic ring having a ring heteroatom which
is nitrogen and optionally having a second ring heteroatom or group selected from N, O
and SO,, wherein the heterocyclic ring is optionally substituted with one or more
substituents independently selected from OH, halogen, CFi, (1-4C)alkyl, CO,(1-4C
25  alkyl), CO,H, NH,, NHC(=0)O(1-4C alkyl) and oxo,
or NRR¢ forms a 7-8 membered bridged heterocyclic ring having a ring nitrogen
atom and optionally having a second ring heteroatom selected from N and O, wherein
said ring is optionally substituted with CO,(1-4C alkyl);

hetAr' is a 5-membered heteroaryl ring having 1-3 ring nitrogen atoms;



5nis 0, 1,or 2. 21. A conpound according to claim 20, wherein: R is H or
(1-6C alkyl); R2 is NRbRc; NRbRc forms a 5-6 nenbered heterocyclic ring
havi ng a wongiomsasoat om which is 10 nitrogen and opti eaausgockasisng a
second ring heteroatom or group selected fromN, 0 and SO2, wherein the
heterocyclic ring is optionally substi t4 ed with one or nore substituents

i ndependently selected from OH, hal ogen,” CF3, (1-4C) al kyl, CO2(1-4C al kyl),
CO2H, NH2, NHChed)xDisb-é Gicaltkydd)heasreargkiong having at least ot hisropbreriyg aopt aenal |y
substituted with one or nore substituents independently 15sel ected from

hal ﬁgeRn, pntioneyly) h@gﬂé}g acegonth dingHhgterogtqny inggpendenty pedcqipdy fromy M ang) Ryl ) ;
YRy ' !
G alkoxy, REBTFREDGRoLRE e Lo rddily RHARRGY bin S0 Hore bt

accor di ngirdep@aidantly &lectathfesrei( -4Chakyigthatogey,cl1-¢ (Halkgxy ardeH(bYCNRbRe i s
. ¥ : ; . .
optionally substituted with Ohrr]]% gr two substituents independently selected

fromcH, F, NHetCgepl, 2 cepep esed egagyclifpting optighgily substiidopy | |
CO2C( CH2) 3; ' 3 reehni ¥4 s
phenyl opti o g S R PR IBRRCLA A e ICLES, A EORIYCS
conpound alkghrding to claim 23, wherein Y is phenyl optionally substituted
with one or t fluprine atons. .. . 25. A conpound according ¢l aim 20,
wherei n: 30R PGS 4PYrIgEogf R?PSr}da@mP%“ C,q;pls Optlonﬁilﬁb%&t’ft'&?&rﬁ"”él L

rorher o0 ISIBREILE LN IIRIE 1118 o osen som Mhereln sad iy
2010/10%8314PCTh&¥82009/ 06 31 dnembered heteroaryl ring having 1-2 ring heteroatoms
independently selected from N and O and optionally substituted with one or more
substituents independently selected from (1-4C)alkyl;
R®is H or (1-4C)alkyl,
R'is H, (1-4C)alkyl, or (3-6C)cycloalkyl;

15 or NR°R' forms a 4-6-membered azacyclic ring optionally having an additional
ring heteroatom selected from N and O, wherein the azacyclic ring is optionally
substituted with OH;

R#is H or (1-6C)alkyl;
Y is (i) phenyl optionally substituted with one or more substituents independently

20  selected from halogen, (1-4C)alkoxy, CF3 and CHF,, or (ii) a 5-6 membered heteroaryl
ring having a ring heteroatom selected from N and S, wherein said heteroaryl ring is
optionally substituted with one or more halogen atoms;

X is null, -CH,-, ~CH,CHy-, -CH,0-, or -CH,NR®- ;
R is H or (1-4C alkyl);
25 R’ is H or (1-4C alkyl);
each R* is independently selected from halogen, (1-4C)alkyl, OH, (1-4 C)alkoxy,
NH;, NH(1-4C alkyl) and CH,OH; and
nis0,1,2,3,4,50r6.
2. A compound of claim 1, wherein R? is NR°RS, (1-4C)alkyl, (1-

30  4C)fluoroalkyl, CFs, (1-4C)hydroxyalkyl, -(1-4C alkyl)hetAr', -(1-4C alkyl)NH,, -(1-4C
alky)NH(1-4C alkyl), -(1-4C alkyl)N(1-4C alkyl),, hetAr’ hetCyc', hetCyc®, phenyl
which is optionally substituted with NHSO,(1-4C alkyl), or (3-6C)cycloalkyl which is



107 sel ected from hal ogen, OH, (1-4C alkyl), (1-4 O al koxy, -0C(=0)(1-4C

al kyl'), NH2, -NHC(=0)0(1-4C al kyl) and (1-4C)hydroxyal kyl ; Y i s phenyl
opt i onal Iwootwi4s3ut ed Wit h one or nore substituents indepasdenbisisel ect ed
from hal ogen, (1-4C)al koxy, CF3 and CHF2; 5X is -CH2-; R3 is Hor (1-4C

al kyl); each R4 is independentl yl@pl ected from hal ogen, (1-4C)alkyl,
OH, (1-4 O al koxy, NH2, NH(1l-4C alkyl) and CH2OH, and nis 0, 1,or 2. 1026.A

conpound apticratly Rgbsticuted aiitin(2SC alkg),aiN, OHe Date NI¢y NHMey NOH )0 Ryed; by
NRbRc is gptionally substituted with one or two substituents independently
sel ect ed ﬁ%@%-/#@ ahyD orktQpld- | ove, OC(=0) C(CH3) 2, NH2, - NHC(=0)0C(CH3) 3 and
CH2CH. 24. A co i t l.ad 26, rein Y is phenyl
optionally subg'ti tutgg&ap?ﬁ%goﬁgiagéﬂgn%rzg“ﬁg o%%n%alﬁ%ﬁg 1528. A conpound
accordi ng to chai m AZconyloané aerovding tqpdrsmyflclapk ilehavhoreigubst i tuted with one
or two fluorine atons. 29. A coppound according to any of clainms 20-28,
whereih n is zBRoRorfoBRe 2 é@emb@SWWY§&e JiRE HEVINE & ITHIRnN ORI n R3

i s hydrog . 3 I t.0; i ol i gen.
2" 035, A oonssing 4 SEETRRRDONARCRERNR" FiuF Rt B Hire ORF BLPLTndbn QP PE,
sul f at e sadltcted fiamnhhdiogeh| OH db-4€ahlkyl)38L-A @lakorpc =Bl 1-aGngdkgl),t Nol,

whi ch conprj.ses onpound of Fornmula | as defined in any one of clains 1
to 32, or-%@E%‘Pﬁ%@-é@%@gﬁwchgﬁémw@al,; thereof, and a _
phar maceut | cal LynpogeRlabh 8. k8Bl ReichREficfing s ArfELERMbalGA WG | ng
pai n, cancer, 1 nflammation, neurodegenerative 1él%seasge or “Typanosonma cruzi

i nf ectd onisi mtragemaamiadptionhily havaogprsesms ragnhaiersbten oaggrbop seededrfiomaN, &

t her apeuti cal ef fecti ye anount of .a conpound of Farmuja .l as defined in
any one of g @w@r% %zheaerm%ycg}ﬁaﬁl%dwmle%ﬁquy SURSHBRCA YR 84F tOTt MeFeof

35. A met hgdfiffentsT BALHRAAB! SALYEY Crréth SORS thalldhed, THTTRI 4CMiGh EONIPUCSes
alkyl), CO,H, NH,, NHC(=0)O(1-4C alkyl) and oxo,
or NRR® forms a 7-8 membered bridged heterocyclic ring having a ring nitrogen
15 atom and optionally having a second ring heteroatom selected from N and O, wherein
said ring is optionally substituted with CO,(1-4C alkyl).
5. A compound according to any of claims 1-3, wherein:
R¢ is H, (1-4C)alkyl, (1-4C)hydroxyalkyl, hetAr’, or phenyl, wherein said phenyl
is optionally substituted with one or more substituents independently selected from
20 halogen, CN, CF; and -O(1-4C alkyl).
6. A compound of claim 1 or 2, wherein R is (1-4C)alkyl, (1-4C)fluoroalkyl,
CF3, (1-4C alkyD)hetAr' or -(1-4C alkyl)NH(1-4C alkyl).
7. A compound of claim 1 or 2, wherein R? is hetAr?, hetCyc' or hetCyc?.
8. A compound of claim lor 2, wherein R? is phenyl optionally substituted
25  with NHSO,(1-4C alkyl).
9. A compound of claim 1 or 2, wherein R” is (3-6C)cycloalkyl which is
optionally substituted with (1-4C alkyl), CN, OH, CF3, CO,(1-4C alkyl) or CO,H.
10. A compound of claim 1, wherein R? is C(=0)NR°R’ or C(=0)ORE.

11. A compound according to any of claims 1-10, wherein X is null, -CH,- or
30 —CH,CHs-.

12. A compound according to claim 11, wherein X is —CH*-,

13. A compound according to any of claims 1-10, wherein X is CH,O-.

14. A compound according to any of claims 1-10, wherein X is -CH,NR-.



30 adm nistering to said manmal a therapeutically effective anount of a
conpound of Fornula | as defined in any one of clains 1 to 32, or a

phar mmcewocaldossmacept abl e salt thereof WO 2010/ 04831#PCT/SB20031961519
108 36. A conpound of Formula | as defined in any one of clains 1 to
32, or a pharmaceutically acceptable s%st thereof, for use in the treatnent
of pain, cancer, inflammtion, neurodeg€nerative di sease or Typanosona
cruzi infectiomsin A oampdind according 36. any 0O6radaiidd]-0fl, mdieraih & |is ashedell i ned
in any one of clains 1 to. 32, or a 5pharnaceutjcal]y acceptable salt
thereof , PRiFONFHE subptifyied with QR MOER Substitwanty inderendsBly ecls ek ipmmaingen,

38. A proge t ation of a conpound of claim1, which

conpri ses?p?gsa:l%xyéeg%%{pﬁgﬁgz'of Formula | wherein R2 is NRbRc, reacting a
correspondi ng ténpolnebngfouhdmotdrdinglto thimlll5, wihtieiraYcie pheonyid3-flaviapgeryhe
formula HNRbRe in the presence of a coupljng reagent; or (b
conmpouhd &P-EHHEMIPEENY Lwh e PehiPTRD-flUorRpdsREL an 2 Risthaxyphenybact Prigethoxy-o>-
correspongi oyr 5% j ) avi 1l a
e e i S Rl R
or a phenyhlord-fdluatupbbnyls optional |y substituted with NHS02( 1-4C al kyl)
reacting a correspondi ng conpound  of Forrrul? .With a corres

| 1 ondi n
conpound havi n§’t he¥ 6PmRPURdHeEqwfiRe onafhe p?lé%@né-el“ofwlaerelau& g ?-éagent
and a base; . of i § = | kyl ,
(140 1 g SRFeietipaht fat QEPRLR AR hefb o elop T M PPy
opt i anal | ying ishsgttiohail yeshbafi tuted(vlithd@cadkgdrr haloNen @dmsCF3, CO2( 1-4C al kyl ) or
CO2H, reacting correspondi ng conmpound of Fornmula I] with a correspondi ng
conpound havi négt he? uﬁd@g@(rgl}‘ééo ARy © %laﬁ?sgg'éﬁcwl‘?f?ma?@é%g}e PO 6) f or
a conpound, 4o ERfomdrgidupigrein R2 is (1-4Qal kyl, (1-4Q fluoroalkyl, CF3,
(1-4C) hydroxyal kyl, or” (3-6C)cycl oal kyl which is optionally substituted

with (1-4C alkyl), CN, OH CF3, CO2 |) or CO2H, reacting a
correspondi ng conpound of Formgia IIf with a cg§rresponding conmpound having
the formula HOC(0)R2 in they,prgsenc \of Louypling reagent and a base; WO
LN N
N
/

for a

2010/ 048314PCT/ US2009/ 061519 @)
NP
X R1 R2
Ia
15 19. A compound according to any of claims 1-18, wherein R” is H.

20. A compound according to claim 1, wherein:

R'is H or (1-6C alkyl);

R? is NR°R";

NRPR® forms a 4 membered heterocyclic ring having a ring nitrogen atom,
20  wherein said heterocyclic ring is optionally substituted with one or more substituents
independently selected from halogen, OH, (1-4C alkyl), (1-4 C)alkoxy, -OC(=0)(1-4C
alkyl), NH,, -NHC(=0)O(1-4C alkyl) and (1-4C)hydroxyalkyl,
or NR"R® forms a 5-6 membered heterocyclic ring having a ring heteroatom which
is nitrogen and optionally having a second ring heteroatom or group selected from N, O
25 and SO,, wherein the heterocyclic ring is optionally substituted with one or more
substituents independently selected from OH, halogen, CFi, (1-4C)alkyl, COy(1-4C
alkyl), CO,H, NH,, NHC(=0)O(1-4C alkyl) and oxo;
Y is phenyl optionally substituted with one or more substituents independently

selected from halogen, (1-4C)alkoxy, CF3 and CHF;



109 (Ofor a conmpound of Formula I wherein R2 is C(=0)NReRf, reacting a
conpound of fornula VII VII 5with a conpound having the fornula HNReRf
in the prweenow4efi4a base; or (g) for a compound eCTRSROM0GISHY Wher ei n
R2 is C(=0)0Rg, reacting a conpound of Fornmula Il wth nethyl

2-chl oro- 2- oxoacetate, and treating w an al kali hydroxide to prepare a
conpound of fornmula | where Rg is H, and renoving or adding any protecting
groups if desi XednudndH.qrom-0gl,@Hsalt if desire

R’ is H or (1-4C alkyl);

each R* is independently selected from halogen, (1-4C)alkyl, OH, (1-4 C)alkoxy,
NH;, NH(1-4C alkyl) and CH,OH; and

5 nis0, 1, or 2.

21. A compound according to claim 20, wherein:

R'is H or (1-6C alkyl);

R? is NR°R";

NRPR® forms a 5-6 membered heterocyclic ring having a ring heteroatom which is

10  nitrogen and optionally having a second ring heteroatom or group selected from N, O and
SO,, wherein the heterocyclic ring is optionally substituted with one or more substituents
independently selected from OH, halogen, CF3, (1-4C)alkyl, CO,(1-4C alkyl), CO,H,
NH,, NHC(=0)O(1-4C alkyl) and oxo;

Y is phenyl optionally substituted with one or more substituents independently

15  selected from halogen, (1-4C)alkoxy, CF3 and CHF»;

X 1s —CH;-;

R’ is H or (1-4C alkyl);

each R* is independently selected from halogen, (1-4C)alkyl, OH, (1-4 C)alkoxy,
NH;, NH(1-4C alkyl) and CH,OH; and

20 nis0, 1, or 2.

22 A compound according to claim 21, wherein the heterocyclic ring formed
by NR°R® is optionally substituted with one or two substituents independently selected
from OH, F, NH,, CO,H, CO.Et, NHCO,C(CHs);, CFs;, methyl, ethyl, isopropyl,
CO,C(CH;)3 and oxo.

25 23. A compound according to claim 22, wherein Y is phenyl optionally
substituted with one or more halogen atoms.

24. A compound according to claim 23, wherein Y is phenyl optionally
substituted with one or two fluorine atoms.

25. A compound according claim 20, wherein:

30 R'is H or (1-6C alkyl);

R? is NR°R";

NRPR® forms a 4 membered heterocyclic ring having a ring nitrogen atom,

wherein said ring is optionally substituted with one or more substituents independently
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selected from halogen, OH, (1-4C alkyl), (1-4 C)alkoxy, -OC(=0)(1-4C alkyl), NH,
-NHC(=0)O(1-4C alkyl) and (1-4C)hydroxyalkyl;

Y is phenyl optionally substituted with one or more substituents independently
selected from halogen, (1-4C)alkoxy, CF3 and CHF;

X 1s —CH;-;

R’ is H or (1-4C alkyl);

cach R” is independently selected from halogen, (1-4C)alkyl, OH, (1-4 C)alkoxy,
NH;, NH(1-4C alkyl) and CH,OH; and

nis0, 1, or 2.

26. A compound according to claim 25, wherein the heterocyclic ring formed
by NR°R® is optionally substituted with one or two substituents independently selected
from F, OH, methyl, OMe, OC(=0)C(CH3);, NH,, -NHC(=0)OC(CH3); and CH,OH.

27. A compound according to claim 26, wherein Y is phenyl optionally
substituted with one or more halogen atoms.

28. A compound according to claim 27, wherein Y is phenyl optionally

substituted with one or two fluorine atoms.

29. A compound according to any of claims 20-28, wherein n is zero or one.
30. A compound according to claim 29, wherein R” is hydrogen.

31. A compound according to claim 30, wherein R' is hydrogen.

32. A compound according to claim 1, which is a trifluoroacetate salt, a sulfate

salt or a hydrochloride salt.

33. A pharmaceutical composition, which comprises a compound of Formula I
as defined in any one of claims 1 to 32, or a pharmaceutically acceptable salt thereof, and
a pharmaceutically acceptable diluent or carrier.

34. A method for treating pain, cancer, inflammation, neurodegenerative
disease or Typanosoma cruzi infection in a mammal, which comprises administering to
said mammal a therapeutically effective amount of a compound of Formula I as defined
in any one of claims 1 to 32, or a pharmaceutically acceptable salt thereof.

35. A method for treating osteolytic disecase in a mammal, which comprises
administering to said mammal a therapeutically effective amount of a compound of
Formula I as defined in any one of claims 1 to 32, or a pharmaceutically acceptable salt

thereof.
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36. A compound of Formula I as defined in any one of claims 1 to 32, or a
pharmaceutically acceptable salt thereof, for use in the treatment of pain, cancer,
inflammation, neurodegenerative disease or Typanosoma cruzi infection in a mammal.

37. A compound of Formula I as defined in any one of claims 1 to 32, or a
pharmaceutically acceptable salt thereof, for use in the treatment of osteolytic disease in a
mammal.

38. A process for the preparation of a compound of claim 1, which comprises:

(a) for a compound of Formula I wherein R* is NR°R®, reacting a
corresponding compound of formula 11

NP NP
(R4)n—< ) NH.,
X
1

with a compound having the formula HNRR® in the presence of a coupling reagent; or

(b) for a compound of Formula T wherein R? is NR°R® and R” is H, reacting a
corresponding compound of formula IT with a compound having the formula O=C=N-R;
or

() for a compound of Formula I wherein R? is hetAr” or a phenyl ring which
is optionally substituted with NHSO,(1-4C alkyl) , reacting a corresponding compound of
Formula II with a corresponding compound having the formula HOC(=O)R* in the
presence of a coupling reagent and a base; or

(d) for a compound of Formula I wherein R is (1-4C)alkyl, (1-4C)fluoroalkyl,
CF3, (1-4C)hydroxyalkyl, or (3-6C)cycloalkyl which is optionally substituted with (1-4C
alkyl), CN, OH, CF;, CO,(1-4C alkyl) or CO,H, reacting a corresponding compound of
Formula IT with a corresponding compound having the formula (R*C0),0 in the presence
of a base; or

(e) for a compound of Formula I wherein R is (1-4C)alkyl, (1-4C)fluoroalkyl,
CF3, (1-4C)hydroxyalkyl, or (3-6C)cycloalkyl which is optionally substituted with (1-4C
alkyl), CN, OH, CF;, CO,(1-4C alkyl) or CO,H, reacting a corresponding compound of
Formula II with a corresponding compound having the formula HOC(=O)R* in the

presence of a coupling reagent and a base;
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() for a compound of Formula I wherein R? is C(=O)NR°R/, reacting a

compound of formula VII

@S
R3 \
N \N)Qe
(RHT ) HN
X OMe
o
VII

with a compound having the formula HNR°R' in the presence of a base; or

(2) for a compound of Formula T wherein R* is C(=O)OR®, reacting a
compound of Formula II with methyl 2-chloro-2-oxoacetate, and treating with an alkali
hydroxide to prepare a compound of formula I where R® is H; and

removing or adding any protecting groups if desired, and forming a salt if desire



