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benefit of U S. Provisional Application No. 60/888, 749 filed
February 7, 2007, U. S Provisional Application No. 60/989,086 filed
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i nvention rel at 88%¥E%bvel conpounds, to phar maceut i c ACTERBEYY| ons
conprising the conpounds, as well as to the use of the conmpounds in
medi cine and for the preparation of a ngdi canent which acts on the
human protein kinase C enzyne, and in particular the beta Il isoform

(pkcpl 1) . BACKGROU - \Hﬁ% E X Wa-ki nase C
(PKC) is a superfa#ﬂr@:ﬁ)f |ﬂ&%ﬁ§i§§&$ﬁéﬁ§“ CAﬁIB%QISSEZ-ISYBFnVM ved in
mul tiple signal transduction pat%ways. ere are thirteen

PKC-isof ornms that have been identified and are classified according
to their regulatiqn by cellular signaling | ecul es such as

di acyl gl ycerol, p Eﬁﬁ%’fz‘%m g 'f“sg}‘f&’%'&%l g?‘uﬁ]@%@"ﬂm@?wnﬂon 8¢9

i sozynes, al pligd Fereuay (12087, $i5 FrodsianakApakvation PICEU/I89 ARSI filEuaSivedber 1&nd
gamme, requi r eogve s e PRGN AbdigitsSNo. 6 b, 988 ¥iRA Ganuary 14, 2008.

di acyl gl ycerol phorbol esters for full activation. The delta, epsilon,
eta, and theta fornms of PKC are cal ciumindependent in their node of
activation. The zeta and | anbda fornms of PKC are independent of both
cal cium and di acyl gl ycerol and arzELhef THamENTaN r equi re only nenbrane
phOSphO! i pids for Thé]@f&enﬁiﬁﬁd%nmﬁirbl&_as tofnovel comﬁb@d&h@%&%ﬂ&@&féb!&! c dual
expressi on an yation. -1 sof or ns_suggest s at i ndiyvidua
P ©sof or e ?ﬁ”%ﬁéﬁs*‘%@ i R APLO LT et RS b o comfthat f 2
activation of MPREDHRRILOHEEPreRaEaoRIe FerPSicaaRreWhipthadls anghreidimsn Pieibet i ¢
ani mal s and héasadeaednzyme lahdatperticulan the beta d eseptropregny. of m crovascul ar
abnormalities related to the hyg MEBFG: ety Cenetic

pol ynor phi snms have been identifred In € 5 -1l anking upstreamregi on
of the PKOI gene in JHIRHGESe G4PRQRRSRETRY gijcprvErd BeTIcknares o
PKCl - 3 genet i awveleadiiramiltine sigrsl iemsdiciontpaitiwayist Thes a4 inteén RIECBofometi@ase
in the suscephhRivkbéd MerifeddRY 8leQRssMed B8k idhg YRREHEAatoR BPLIGA iRy and
macr ovascul ar d| sqee;&sseghéssudcr% 83, (r:grgna%}(. .hea{eﬁ{ gl seﬁ?e. L J&n a

| arge case- colPFOfSSEUM TYPRE Y SETSPI 8% BUL BE “Be '8 POCDdNE Gnal

pol ynor phi sns ispgymes.iathbptbiefai (eng splice vérentPREEH apt BRSRR pnd gaginmmrentiest had
an associ at i Omebitahe pivBgholipids, eRinBsd AREYIIcHSIphaib 3dtérd fbr Kl 4ctiv@ans) and

a greater ris 1 A i 1 hye, o
LTSSl SR SIS AR S SHIE R D
(LY333531, Li Piagivaliop. dingped ard iambdadarmeefddCsre ingaperdentah betb cadieyanst or
anel i or at e t heiatyaiveyrmiae belade seqaintnyyaseibre plaphggidassne at ed

wi t h di abeti cag,%yahopat hy, diabetic peripheral neuropathy, and

di abetic retinopat Way, K J. et al D abet.Md. 18: 945-959
(2001); Vinik, A "EE5EPeRR Presspnaay pvatpnigfdKedsofarea suopssiyihetr oo5) |
Toget her w t hindididiia Pi§@dofochad raightibe peiphiaisiesrdpeutitnatggd &eedidtetes Aclivationall
studi es of rub@KcsiciidsBestEitondt@tel HtistuesaldmBl: MAinfl APBLER AN

di abetic mcrovascular conplicatjons, there is a buil body of
evi dence to sﬁrﬁ?g%?%t%‘ {qSE?V%POP'Bﬁ'iftmTrﬁ?PCWﬁT% ﬁesfr%}ﬁtéﬂogﬁe as a
mol ecul ar t ar hereralvermicl platse®ereticrplypioipbians tavs begnddentiffed frhtbe Bdiariingprent
% sel ecti vg- uﬂﬁar%reig:ahiohhé PRSR we{}pfembéeadaﬁéMim@fymaba@%ﬁm- .

e conpounds present invention. are protein kinase e
b bt oo SR bANSIPTARER et RSt i Hs Bl Bothet i RS RisSoo oy
of condi ti onsd&8speipkatiedesgilptronpigpioneandmeaciovascyiar digggsss s4ch as coronary
conpl i cati onshestamesde, | Schem a, inflanmmation, central nervous system
di sorders, cardiovascul ar di sease and dermatol ogi cal di sease. SUMVARY
OF THE | NVENTI ON The present invention is directed to a




A and B are independently C or N, Rl1, R2 and R3 are each

i ndependently selected fromH Ra-ORb, Cl1-C8 alkyl, C2' C8 al kenyl, C2-C8

al kynyl, -we@pesa9eaeC1l2 cycl oal kyl ), - (Rd) m phenyl, - ( Rd) mPC3ABRBOSRIMRET ed

het erocyclyl),-(Rd)m (C -C6

perfluoroal kyl),-(Rd)mhalide,-(RdmCN,-(Rd)mC(0)Ra, -(Rd)m C(0)ORa, - (Rd) m

- C(0) NRaRb, - (Rd) m ORa, - (Rd) m OC(0) Ra2* (Rd),,-0C(0)NRaRb, - (Rd)m O S(0) Ra, - (R

d), m OS(0) 2Ra, - (Rd) m OS( 0) 2NRaRb, - ( Rd) m OS( 0) NRaRb, - (Rd) m NO2, _( Rd) m NRaRbr

(Rd),-N(Ra)C(O)Rb, - (Rd) m N( R1LC( 0) ORbN( Ra) 3(0) 2Rb, - (Rd) m N( Ra) S(0) Rb, - (Rd) m
- (Rd) m S( ) Rawrgd Bsbenedhir0) SiBay af iRe)JorODiBafds Cenfst) adtﬁ(nﬁhal NRaRb, - (Rd) m 0

R NR wh t h

oét .eéﬂ;r RO Hiss Mg ieRbindte SROB WPmGIe leqon B had an sssdeticy wit

het er OCYQJ(P@ | dré&aﬂ@b ﬁ]eu.td%erdﬁramﬁben@dar&) aﬁ@b@réutegrrékabeawoﬁmém othi ch t hey
are attac ed; and wherein any aid al kyl al ken al k

e Rd, be@nemrzpetwrwpwtran%ewr%rnmb@ssmr oKERLF B RS oy

i ndepen Rgm«izassm fil )i 8fabefd amnﬁh hrbdéréb»%s gmmtobp'reoera dRJaﬁréllb@t@ﬁre
R4 and are each |ndepen ently selected from H, Cl- C8 al kyl,

C2- Ca al kempdynampicehanges, it vascrigy damagegsgopsated wrth drabetrc nephropathy,
cycl oal kyf Qbetré Bigﬂ’féa z rqpa@dbﬁﬁ GRibbic PRIABBARY Way, K.J. et al, Diabet.Med.

het er ocycl y1)
per f | uor d& 9969 R@QH}H@IM Ae ExprE\OpimNnvestin Dy ©4:RA54 (-R89M2008)-01Ra, - (Rd)

ROy 1 5???35&@“%‘%@"0@% TR I TPl (S S TR S Ve

bARd) m NfRsyBt@joRtreainReit of tlaRefecad) aliibetic RigrovagcRiar compligsirns.-thew)isaN( Re) S(

T e

wher ei n amjeaiarttargetar diabkticy tomplidationd andafok theydeveRPpmerib of Salectivg; PRER C3- C12

Fur hor iR o BaelA DeERaS Gt~ V' o S R are cach

i ndependent | yThe chiapurids, of the fig@sahtkipventioR afeBpmtdiekinhse Chetd Il inhibitors,

al kynyl, @frgd enh]}e% Clt(eée\\/%gt% lektyslgful rrg an)t prgh] o coh g?)ns gssocratergemered

het er ocy

pa 1(‘) I) t&% g?bleléé)mel[utﬁri)amdhw cdﬁmlrcéthﬁisrremefRd glﬁﬂr)emlé;(lﬂf)dﬁﬁma(cfﬁg)g)@hﬁcl}ﬁr)eﬁl%ﬂls( o ;a ( R??Q(T
m

) m OS( 0) ?h%!ef% ‘&%ﬂfdefésﬁﬁi%"?@#%(d(%&fﬁ@ F‘?&E‘?"?ﬁ . (Rd) m NRaRbr (R

d) m N(Ra) C(0) Rb, - (Rd), - N(Re) C(0) ORb, - (Rd)mN(Re)C(O) NRaRb, - (Rd)mN(Re) S(0) 2
Rb, - (Rd) m N(Re) S(0) Rb, - (Rd) m SRe, - (Rd) m S(0) R2, - (Rd) m S(0) 2Re, - (Rd) m S(0) NR
aRb, - (Rd) m S(0) 2NRaRb, - ( Rd) m &MMJHM( Rd) m NRa- ( Re) - ORb;

wherein R6 ange FréesERYint&igh fedirditdd Wbérﬁp&kﬁ'dr%ahﬁaéé@ﬂrﬁél?y é&e%ble

cycl oal kyl and erein any of the said al kyl, alkenyl, alkynyl

Rd, Re, @8ltefiborsyta falkyl, aryl or 3-15 menbered heterocyclyl are

i ndependently optionally further substituted by 0-3 R12 groups; R8 is
H Ra-O Rb, Cl1-C8 alkyl, C2-C8 al kenyl, C2-C8 al kynyl, -(Rd)rn-(Ca-C12

cycl oal kyl ), - (Rd) m phenyl, - (Rd) m ( 3-Re5merebeéy edhet er ocycl y1), - (Rd) . - (Cr Ce
perfl uoroal kyl ), -(Rd) m hal i de, - (Rd) m R

,-(Rd)m C(0) Ra, - (Rd5m C(0) OR2, - ( R2

Rd) , , - 0C(0) NRaRb, - (Rd5m 0- S( 0) Ra,/- (
n- OS( 0) NRaRb, - (R5m NO2, _( Rd5m NRA
Rd) m N( W C( 0) NRaRb, - ( Rd5m N( Ra) S( 0)/2Rb, -

,A-s?ﬁ;morea - (Rd) m OC(0) Ra, - (
-0S(0) 2 (Rd) m OS(0) 2NRaRb, - (Rd) i
m N r;a%q,oms ( Rd) m N( Ra) C(0) ORb, - (
- (( d)rRsN(Ra)S(O)Rb (Rd) m SRa, - (Rd)
nn- S(0) Ra, - (Rd) m S(0) 2Ra, 5 ( Rdy m S(QHNRaRb, - (Rd) m S( 0) 2NRaRb, - (Rd) m 0- (Re) m
NRaRb or -(Rd) m NRa- (Re) wherein any of the said al kyl, alkenyl,

al kynyl, Ra, Rb, IR, Rd, % -Cl2 cycl oal kyl, phenyl, or 3- 15 menber ed
het er ocycIyI are independe C'%ti onal |y further substi tuted by 1-3 groups
selected from-F, Cl1-C3 al kg, C3 perfluoroal kyl, hydroxyl, d Col koxyl,

or 0Xxo; RO and R19 are each mdg@ﬁndently Cl1- C2 al kyl or can toget her
cyclize to forma cycl opropyl or cycl tyl each R12 is

i ndepend@elainH: Ra- O-Rb, C1-C8 al kyl, C2-C8 al kenyl C2-C8

al kynyl, - (Rd) m (C3-.C- 12cycl oal kyl ), %Rd)m heny1 F)m(3 1 Smenbered
heterocyclyl)XJS(ﬁ(BrrP(ﬁlWOsfe'nR is'H, halo, OH, Cs- 3aiky or CN;

perfluoroal kyl),-(Rd)mhalide,-(RdmCN,-(Rd)mC(0)Ra, -(Rd),

C(O)OR8 (Rd)mC(O)NRaRb,-(Rd)mO?a,-(Rd)mOC(O)Ra,-(Rd)mOC(O)NRZRb,-(Rd)m

S( 0) Ra, - ( Rd) m GS( 0) 2Ra, - ( Rd) m 0S( 0) 2NRaRb, - ( Rd) m 0S( 0) NRaRb, - ( Rd) m NO2( Rd) m

-NRaRb, . (Rd) m N( Ra) C(0) Rb, - (Rd) " - N( Rl C( 0) ORb, - ( Rd) m N{ R5C( 0) NRaRb, 4Rd) m N( R
e) S(0) 2Rb, - ( Rd) nn- N( Ra) S(0) Rb, - ( Rd) m SRa, - ( Rd) m S( 0) Ra, - ( Rd) m S(0) 2R3, - ( Rd)
nm
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S(0) Ra, - (Rd) m OS(0) 2Ra, - (Rd) m OS(0) 2NRI Rb, - (Rd) m OS(0) NRaRb, - (Rd) ", - N2, . (R
d)"-

NRaRbr ( RawO-2bi{sRe$260 0) Rb, - (Rd) " - N( Ra) C( 0) ORb, - (Rd) m N( R pCTrOB2088/R»297 Rd) m N(
Ra) S(0) 2Rb, - (Rd) m N(Ra) S(0) Rb, - (Rd) m SRa, - (Rd) rn-S(0) 1Ra, - (Rd), , - S(0) 2Ra, - (
Rd) m S(0) NRaRb, - (Rd) m S( 0) 2NRaRb, - ( Rd) m 0- - ( Re) m NRaRb
or-(Rd),,-NRa--(Re)-ORb; wherein thessaid Ra, Rb, Rb, Rd, Re, C3-Cl2

cycloal kyl, aryl, 3-15 nenbered heterocyclyl, are independently optionally
further substituted by 0-3 R12 groups. In a further enbodi ment of the
invention, R4 |é1d1§tarylndependenﬂ)lg@mpt her enbodi nent of the invention, Rl
|sRaORb Cl é - al kenyl CZC8aIkn¥an (ngdzz (C3C2

cycl oal kyl ), nﬁ"}S’n ng'e, ea(chd)qﬁp@gdqntéy Sﬁ’@ﬁ%’r O -Cg alkyl,

het er ocy )m-phenyl,-(RY)m 3 15 membered -

perf | uor g%ﬁ)%)? (8? Gl RR (O °y°'°a'ky') P éqfa d( d) nC(GOZBORa (Rd)
m C( 0) NRmteromdMIh( HC(- demﬂ@m(o@ m ahﬂqmﬁ

S(0) Ra. - (GHBRES) 2B50 e RS BRENRafRboC Bk (ROSCR Bﬁ@ﬂh {RY) - e,
NRaRb . ( RIDIRN(RIGLOP )R m%mwmma@ el >m@%9wm¢exfsf(>&w%% )m<( Rd) m

R B R R e el 05

() RIS} R AR S Ol ot );F&O)Ré (R S@RARG
CyCl Oa = Cc eyl [ 5]
bt onal 13V RIR RSB B o0 T RRr 2 G e e R NG B G e 1Y

enmbodi merR? oifd Rheai togettidr @ptiord2ly cyslrz(eﬂd)‘om(Raatu@tedZﬁr arhdayuratedrB—'( Rd) mNRaRb

Icg a(n:gt gﬁrﬁ%rfﬁgqeregg?tqegggygfy&% O{q_e{aé] & I(r%?e%sag ’ntalnlng ﬁeﬁ?oarleQWhl }lt%y al kyl,

cycl oal kydre atté&f&i”bﬁdilwméﬂem érﬁsdbﬂthe caid iy, raiargr, @tkynyl, R?, R®, R%, R%, R®, Cs-
het er ocycl y1)

per f | uor dak I@W?aW)('Héf)erﬂyh%’I?f de menpred bRierqoxgly H@d"dewd?% DANRERE” I'n
anot her  ejppgRhIRbs@Rlitddsy 0-8\ehGicaps; each Rd and Re is independently an

al kyl ene) . he present invention is further direct o.a.c oynd or
phar naceut i caR @nﬁcﬁteaﬁ?&BF%'”@&P?”Q?P“?&?'%@Q fgm ﬂQﬁg Cbsg cIL’\l -Gy 'Fﬁ% %‘:12

éI]_C)(l:S ;Fk %ﬁk%@cm&r@u &R%m é@ @g}r:‘)-.géyjeldy]kyw; (rw')nq'-bﬂéﬁyl E{J:alé ol @ 5 mealberedH,

Ra- O Rb, r@er@sycéylwlR )m€84+-Ca parfidaipglkyl) iR b %%& al%ﬁéj)m Q'MR Jof- @@)Blz(Rd'
cycl oal kCCF@g)(?Rd@nP@f@WWW - OR= 1(RB), B EREIFEd(RY),,-OC(O)NRR® -(R%) -0

het er ocy
per f | uor BIORRT,Y(REFE$(R)bRT, i BO--QHDNRTEN, (R et A B(O)NRIR, ('3%‘)"4@26(@3)@% - (Rd)
0 L O) NRafRere ), P (0 L PR 0 DR (R TR BR OB 0 S(0) R, - (R

08( 0) 2R3, N(RRS(D%RES(RS) 2 NEBRTB (O RRAIRT-CSRY ) RBRE(O)RRAIRANSD )RR RMmNRaRL

d apb d apb d e
N(_(Rs) )C(nB)SFQB’ INRER RN BreR R"RQ)(R N('FE@)%(%’) BN R ORHEIE 2o ARd
) m N( Ra) S(n§)dRithe §ad ptkySRikenyIRalkynyG(R5) R, RY, RA) R, S:00 2 RyclogiRd) anySgrad-NRaRD, - (R

R L 'aPﬁNeF%?@?nﬁ’w%W RSy BT Rl

phenyl orgréugsh; nenbered heterocyclyl, may independently be further

R d by 0-3 R12
P tepondent |y R agd cile heiHePranaliRBl RS O-BE. Grs Aoz g e Ce o o
al kyny1, a(lﬁﬁh)yl ﬂ(Rgﬁcmz gwanaﬁi)km%m ph&W RINe(y15 meRibered 3- 15 nenber ed

h |
Rl E EEN S m@aﬁseerﬂuemejky)dﬁa Yot SROPFEN R OB oﬁ% o Rd) m
C( 0) NRaRy; (éﬁ(ﬁa‘R"Q@( OMRPRQA(RY) -

S(o) . (R CRLOBR T el ol R e ae fen ee (ru
-N(R) S( Q. @dgﬁhgm%{é@gﬁ ﬁé (TR SO S(0) 202,
RO o

Rd) m S( 0) L 1
Rd) m NRa-N(RE)S(ORR", e R‘\’@n ﬁBy ‘ﬁ)be f@tR oﬁﬁ Droﬁé@) Rt ze to

forma s egb QRIUNS, O”Z‘F{Zﬁ e r I ol e

6- merrbergé F(:Qoﬁt ghr?f“ @’}ﬁ eroagg t thgilqa gﬁ‘a&)‘@R avgl%ré\:ﬂerel n
any of the said al kyl, alkenyl, aI kynyl, Ra, Rb, Re, Rd, Re, O C12
cycl oal kyl, phenyl or 3-15 nenbered heterocyclyl, may independently be
further optionally substituted by 0-3 R12 groups;



R4 and R5 are each independently selected fromH Ra-ORb, C-C8 al kyl,
C2-C8 al kenyl, C2-Ca al kynyl, -(Rd) m (C3-C12

cycl oal kywp,20@8Rd%200- phenyl, - (Rd) - (3- 15 nenber ed het er ocPCIrgBlo08/0®AY7, - (C - Ca
perfluoroal kyl),-(Rd)rn-halide,-(Rd)rn-CN,-(Rd)m C(0)Ra, - (Rd) m C(0) OR3, - (Rd
) m C(0) NRaRb, - (Rd) m ORa, - (Rd) m OC(0) Ra, - (Rd) ra- OC( 0) NRaRb, - (Rd) m O S(0) Ra, -
(Rd) m OS(0) 2Ra, - (Rd) m OS( 0) 2NRaRb, - (-Rd) m OS( 0) NRaRb, - (Rd) m NO2, (Rd) r a- NRaR
br (Rd) m N(Ra) C(0) Rb, - (Rd) m N(Ra) C(0) ORb, - (Rd) m N(R" ) C(0) NRaRb, - (Rd) m N(Ra) S
(0)2Rb, - (Rd) m N(Ra) S(0) Rb, - (Rd) m SRa, - (Rd) rn-S(0)Ra, - (Rd) m S(0) 2Ra, - (Rd) m S
(0) NRaRb,R8(drd) R my Eigetiida tlor(dﬂsi)c IQe(thﬁ)rmé\B@r@?c@éloalkyl&h\hmmn(aﬁy)ofCRb

wher ei n any of the said al enyl ., al EPT Iﬁb ‘
C3- C12 cyid saif @yl aliepy!, BW%YH% menBerfedRh 3eq¥‘@(,°y PKYIpRY Ph%’égendently
opti onal | i A b d8Bby 6-3HR'?2Ra- O Rb,
CE ool rﬂerﬁb@rb{iﬁéte;é@%m/é#ét|ﬁ@?®hdgnt@yér?}1%ngl()gg§t ngf:r(scl:J3 Stétf; y
cycl oal ky@r9URS{ Rd) r n- phenyl, - (Rd),,;(3-1
Snmenber edhet egociclyy 1Ra ol

ROCKC I 1 Ra.d-Rel) 18, (€3 aﬁ@l CNi\Ré alken yl Co- Ca aIkynyI R)Bng

fl | ky Rd hal d)
o R R R b8) P eete, b Nhgnabocyetaaye%m@scé

R e ssm?zﬁz

) 2Rb, - ((RAPIN WRRE A ROYRSIRIR®, (RY)

L S S SN (Rl e ARy (o 0

al kenyl , Na(RR)pQ@DRb HB)m RO ) BRY,~( ),mNmIQ(Q))NB?ROQIR%w phenyl or 3-15
menber ed E ar, a0 b tuted by
1-3 gr ou;g\];ﬁ %R? Bm'\ﬁ@%qémﬁg H%ZI gbi) Q{}'B@gb /dr oxyl ,
Cl- Coal ISIOWRRS- @%gs B&WRPG(R" O(Re 'NR°R Fbrare(l—'é’agmﬂar(aép@ﬁatenamq/
Cl-C2 al kyl ar can eth OpJaopyl ~or. cyc I
each ri2 e ARCRL BRI A heakd Ty ArSLRA YR IR Gt ety
ﬁl Kyny1, phBayinel $35CGhempetedatatsroryciyl Rig intepbrdgntly- dﬂﬁdh@ﬂy(ﬁﬁlftﬂleﬁﬂlﬂfﬁh&ltaﬂ

et erocy

per f | uor Miﬁ )g§ L?‘%Qdfér’?ﬁf&?%m (ﬁd)%@wa”tyhd%ce( B HRYOraMY) Py B9Bka C17 Rd) m

C( 0) NRaRigsalkBd)l,'or-dxBa., - (Rd) m OC( 0) Ra, " (Rd) m OC(0) NRaRb, - (Rd)n“r0

S(0)Ra, - (Rd 0 Rd 2NRaRb (Rd oS Rd
N eRSARGIES e p feh MeBy R i o B e RSP - )
™ N ) Sgiaopl Rdycopil ) S(O) .- Ry Sho L S0y P (R (0} 2P

S( (()) NRaRb, - ( Rageh RG) isniadapenderiymib - RI-Rhf.NRarso lkyRd PenGaralkers) <@ and

wher ei n gl li‘*?e(é;gt:% al kyI cy%i ﬂﬂl’)' Rd% bNé}WI R'%a (3'15 Re, RehenfBRred=3- C12
cycl oal kyl nbere hetde ¥ i ndep endentl&é
opt i onal Ih?telfmnclyﬁr-(%l):hrﬁ% thP@d‘lmoaik)@ Q?dmrd‘@'@@l’(@cine@"‘f fR-GHOIRY(R3mal ky! |

< 13 P g R RO R ogonR Rt o o

Re is in ect ed rom

al keny1, S(QRFWRY2-TSH Q3R RNkPS(Q)MNRIRH- (RS @§ (ORI -RDHND2, (&

ano 7% | MTRGUIRIIG B ICERE BEREEN @“&3382 -

sel ected N‘(RE)B}(CB}&RP AR’ nhN(R ()S(&@ R E(R )rrEﬁRtﬂ KS(O)RTAREE- §@)&Rﬁf§R8)a+ kyl ,

i 1 rogon SRR e CENRRAER B0 PRI ERG  moae3 Iy NIEHEERER ™ and

het er ocywh,ekemvdmycdsf MBysanqbtallqnaélkgnybealkynyt H%"‘r RAUIRSt IRALUREA CxC19-cYclgalkyips

SCil ggt :FIP 67% @ﬁgﬁ@%}ﬁrﬂwclw are w%epga%%:tﬂ& ilﬁaalllf %p&ey Sk ulfgcl

i ndependwul yg(daps@ale@téoyﬂr@ﬁer C14052110% G lGepaHigarealkylphydroRyl 05,-Csalkoxyl
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N- (3-fl uoro-6-nethyl pyridin-2-yl)-6, 6-di net hyl-5-{[(3S, 8aS) 3-
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-6, 6- dlrrethyl E)trlfluoromathylz yrim din-2- a] 456tetdrahyd
pyrrol of 3In4aCfJJ59¢raQ@ gdigi@nh@f the invention, R" is- R Im- C1-Ca alkyl, or-(R")m-

[
b

4,
me
nre

}
(0]
{[(25, NﬁaRz R ShotRE kR &r drhB8diRBNEE NS VNG e ! ﬁ?td‘)éb)@' BS LR @21 ylic

rbony1l} -
i met hyl Qxla @nm@hﬁs@mﬂm'ﬂ? NmZCy €)2> Qycipalkyd - (R ri-hsmy o] )+ G t Biembeteslyr azol

3- d d a 4

oty B BRSO B U ) e

, 4,5, 6-t &RRhydr opyrrol o] 3, 4- c] pyrazol 3-am ne,

N mg ot 1O ik AL A cp sk i et R il R islihdesendbhdyrdh 28 o ¢
4,5, 6-t atkkyehgir opyrrol o[ 3, 4- c] pyrazol - 3- am ne,
2-
i

( ethoxy opyri.m di di net h 2.4, 5 5-tetraneth
pi per azi n'iL e#?@dﬁ%enﬁ'% @nﬁﬁ'y‘% eg?e{dﬁpraacf%,napcﬁjggﬂ {pub.' %%%UHQ%!ﬁépyr azol -3-a
min e, acceptable salt of Formula B,
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H) yl ] car bonyl1} -1, 5- di net hyl pi perazi n- 2-yl ) et hanol . The present
invention is further directed to a pharnmaceutical conposition conprising an
effective anount of a conpound accor-ding to any of the preceding clainms, or
a pharmaceutically acceptable salt thereof, and a pharnaceutically
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napht hyl . The term " (3-15)-nmenbered heterocycyl"”, "(3-7)- rrerrber ed
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het erocyclyl ", as used herein, unless otherw se indicated, includes

aromati c and non-aromati c heterocyclic groups containing one to four
het er oat ons each selected from0, S and N, wherein each heterocyclic group
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- 15- system but aromatic heterocyclic groups nust have at |east 5 atons
intheir ring system The heterocyclic groups include benzo-fused ring
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azetidine). An exanple of a 5 nmenbered heterocyclic group is thiazolyl, an
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unl ess otherW| se in |cate i nc u es arorratlc d non-aromatic heterocycllc

gr oups t Hdergineanyh ob theasaid alky). alkemd. alkyrybi Roclﬁorﬁ Rnf°gbedte sycloakyihi ch
contain aﬁhe'n?ﬂ@%F 3OI%@InBB%d%tér%@?&l*})’ar%ngéééﬁ'a@htlﬂ-oﬁtﬂ)n%ll)h%@P@&l’i’sﬁi&t@@ch

sel ected fro wherein' t teroc g(\y froml2 to 15
at ons, retypbétgrvtmwseleqﬁed tremsfs Carlys alkid, i- th@rfﬂéor@a |, sgdromps Carpalkoxy of
sai d groyp ges not contain two adjacent 0 or S atons. The heterocyclic

groups |ncI ude tri c;/cl ic fused ring and spirocyclic systens. An exanpl e of
a 13- menber ed each o‘&clch a”nldtafdeymuenergieou)o gedected from H, C4-Cs alkyl, C2-Cs

<pi 1 ooy el TN BACeC STRBARE BB TioBRe R Ty A1 IR0 REREL o°

ot her wi seori Rd)mqatkdnemheed eheatefan:ydyl)r ahdreadho R%).R® and RA |‘$smbeaerwéntlys

compound dmabaRoBrRESURDR G piGt-2 rBGHT SRR (ot YRk, IBRRASl i

Exanpl es aikyl sO] @atpea‘lubnﬁlkydeCﬁmrpmunyisarﬂfCt-ﬁ@ ailaylaamhooasr wheaaobhacted dm wi t h

wat er, ropanol .. ethang lhan l.sul f ox
acet at e, §§e§$ € atifrggeny, &et ﬁ%ﬁ’] A% toget g { 'gnﬁlﬂyégé" %9%@@&% %%I ly
accept ablgeterakydiyg) whch.Smalﬁ eﬁt.dmwlm furthbe sebatituied \NyS(BBI g?duwgadcteu fednudes

salts of acidic or bas ro S whjc y b th - 17-
conpoundshajfies SYRIXY. ( ﬁg RYa ?B?g ?ﬁ@“g n&éqb ﬁ@?ﬂupé €nfs or
formul a (dkylddimb; are baS|c in nature are capable of formng a wide variety
of salts mnth various inorganic and organi c acids. The acids that nay be
used to prepare pharnaceutically acceptable acid addition salts of such
basi ¢ conmpounds of formula (A) or formula (B) are those that form non-toxic
acid addition salts, i.e. salts containing pharmacol ogically acceptable

ani ons, such as the acetate, benzenesul fonate, benzoate, bicarbonate,
bisulfate, bitartrate, borate, brom de, cal cium edetate, cansyl ate,

car bonat e, chlorlde cl avul anate, citrate, dihydrochloride, edetate,



- 20- perforned at a tenperature of about 20 'C, unless otherw se

i ndicated. The term"LC', as used herein, unless otherwi se indicated, is

i nt ended WO 2ae82096360qui d chr omat ogr aph. The term "LCVS', Pa3/IBYO8I009297%i n,

unl ess otherwi se indicated, is intended to nean |liquid chromatography nass
spectroscopy. The term"TLC', as used herein, unless otherw se indicated,
is intended to nmean thin | ayer chronatography. The term"SFC', as used
herein, unless otherwi se indicated, is intended to nean supercritical fluid
chromat ogr aphy. The term "sat" as used herein, unless otherw se indicated,
i's intended teas® ahatRA BliRibpendéntlyqCRC afKylére) €L Ch@lk@nlene)s,of-(CL0sed t o
mean aqueous. The term "ELSD' as used herein, unless otherw se indicated,

i s int endyY§NRisan evaporative |ight scattering detection. The term"Ms"

as used herei @nd@abﬁﬁs,sqﬁd@@mém |m@|-|10at ed, is intended to nean nass
spectroscopy. The term "HRMS " as used here| n, unless otherw se

i ndi cat ed, is!n areameadimenkal emvgﬁﬁ%gfo'f MU (Bed &S Naad rfet ry

(el ectrospray i Ridk eRibbdintdH of ESMuIANE wherefSRUSRS RMCARI0bth Hié'trSIfFS
otherwi se indicated, is intended to nean qnal %gl cal. The term"Cal c

used herein, maratBerameedimeet offfgrmuedd). R'ssiRDerdfRd Grarbamh Qza%ajlr%[%d
The ter mor'&z'%sda @W\Jslﬂda #ﬁﬂh%_ré}nbéﬂ?rhéﬁtsR@‘iéﬁéw pe indicated, is intended to

mean not test term as used erel nl ess ot herw se | ngll cat ed,
i s intended tdn meether emhpd@mmépéfgmmal‘ab R'eism( R;, GsCagtdtl, sr(Bi)n
unl ess ot se indicated, is intended to nean Met hod. The term Cel i te(r)

as used herein, unless ot hervm se indicated, is intended to nean a white

sol i d diatoni freafidthemembodiment oinfasmeian(B)ycashaRf abd &°fis independentlylane(Cat s

| ocated i J‘r&? _gel es, California USA. The term"Eg.", as used herein,

unl ess othierw se’i'ndicated, is intended to nean exanple. Terns such

as- (CR3R4) t ofl'h(a 6Fésrewt invention is dlrected to compounds or pharmaceutically acceptablef or
exanpl e, R3..R4, R10 an may vary with each iteration of t or

v above fat?—'ﬁ‘?ﬂ ﬁgtfrg%@e%%qgor}ss pg\g is 2 the terms-(CR3R4), or (cR ORi

,t " fN4 -(6) 6-timyetRg L5 {[(2GH2HB.5+ tet@aiméﬂ'd((lﬁlﬂ%)ﬁr@%&rba?jltphﬂ@-ﬂd ?:13% or ?ny
nu er or s C ef.initions o
s, *Reo et sepy ool cibpiaepal N ey ey i et Faratd. of nerw se
i ndi cat e’ (6:8-diffetiyied[(28)- zraaens va}aneéthmlpemmnayl]mb&uw}on sggnst ant. The

term "KLl ap ot he i cat ed, tended to
mean K appa{%érﬁf‘ygr?mé" ‘ﬂ@ﬂ%n”{ G]PUS’G"" ‘)ﬁ'igtﬂé‘gﬁ’ ﬁ%—dﬁnefgwpé%'d&%ifw irgine,
i ndi cat eqy2- ¢>&|dﬁﬂ@@1tdﬁd(6t@dlmwl@q&qsp2 428, b-estfani@AypiperhZAR1-yAtarbeagt S0%

enzynme inhibition aspects, advant age and features of

the inventi bf: %ﬁtr%éemrra'sk?a‘? ElRyrazebyb s imidngZ-Aiaginen bel ow
DETA! LED\PREGE FEl(GNs p@sfga%mﬂ%.wﬁzan %r%yl}-useme fol | owi ng

reaction Schemes 1| t he aration_ of corpounds of the present

i nventi on. wewogymem%@pvrﬁaol&vl §;flupno-N mﬂy@fipmdlaﬁc? 4diamip®ugh Re in
the react\«Qp g S&H%ff@ﬁsa{[tés j-ba @5%&%@4 ?lb?%tzm-f-g 94@% lefined above.

Det ai | ed Descri 1} can be made
f ol | owi ng tW@'abWTth¢|@[3r4DG]PW§ZP|rB ﬂo}ﬁémrorNaﬁ@p&mmrmdme? g.43dp@ine .1 and

Schene 2 \a means
N-tert-but oxycéa]tﬁbﬂﬁiﬁ {tg%}\?%;sé%gét&?&&q&gplpﬁég@& |<l[%9 O\An%?; Huni g' s base)
means dii so@ﬁrepydroayn'gw[3amc]p¢raz®|w\ylh=él§ﬁ§1 ymtmldme 2adiae)ing, DMF" nmeans

di et hyl i o CH2CH3, " MIBE"
means. methgP A Saner 2 AR S ST T AR ne. TeA means
triethyl anietrahycfep\ynmqrsso, d:]pyrhkoieﬁ ol)- Bléeiz+dnnemlyt;byrlﬁiidﬁne¥ﬁapmam&ter ahydr of ur an.
Wi | e sche he des schenes 1
and 2 an%’&ﬁ% 'éeea eﬁ}y‘?gg? é?éasé’éfagﬁ]@ 'g’ f]?%rh )é}t'&b(ggpﬁf)o nds 11 and I11.
Schene 1 H3fe(yhyHAiICAGH-8,6A)imetiFCCHD, 6-tetrahidiBpyrrbid 3,4 cpyRrol-3-abine,

- N-(5-{[(2S,5R)-2,5-dimethyl-4-(tetrahydro-2H-pyran-4-ylmethyl)piperazin-1-yl]carbonyl}-
6,6-dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-N*-ethyl-5-

fluoropyrimidine-2,4-diamine,



H30 CH3H3C cH3 NCCCO2CH30C H3 60CNGC-------- / 1(D)1(E) HHC .LCH3H3C\ H3

N, N z--",-s ni INBocEtQ2C NN-Boc 1-12NH2N 1(F)1(Q Schene 1

i 11 ustratwe 20088096360t hesi s of the internediate 1(A) usedPCo/IRZkEI@RPoOUNS
of fornmula |I. The am no group of the substituted am no acid 1(A) is

al kyl ated to give compound 1(B). This can typically be done by treating
conpound 1(A) with an al kyl ating agem- in the presence of a base. An
activated electrophilic double - 22- bond noiety is a commonly used

al kyl ati ng reagent. A typical reaction condition of alkylating 1(A) wth an
act i vat edvebgRR 8Pt 5-dintkhyilde(téteatyd rooR Mipyransd-y pibe@ain- 1 Hdarboriyi- 6 be

ucous. wor AIEYHT b GokBRSSOAToR B RReE kA e bR G SRENIBIEF 1B i

t hen protecpadjisming, a boc group to give corrpound 1(C). This can typically
B) wi th Bac he presence of a base.

be d treatj i
Aet ygingal C%ﬁﬁ%‘é‘?ﬂ%o‘ Qnggﬁggégt‘%@rfﬂ%tﬂﬂﬁpﬂéﬁe%# n éﬂ'@ p?@%"?]qt he presence
of Me4NCH i prddpseNyps, @dﬁ@étMﬂM4 5 BXRtraRydIepHIIS]3 a%]ﬁlyraw@ymfynﬁmm@tzm 1(0

is then converted into a nethyl ester of conpound | . A typical condition
of converti AgMiNgaceiAtBSRNH i ¢ acid group into the rret hyI ester group is to

treat | ( Qr (@ieldimBlyslibosrgS 4 Q-t%hylﬁlpb%lrpﬁ%géé}ﬁ%ﬂf 1@ dese. Conpound

| (D) then undergoes an | ntranolecul ar ensation to give conpound

| (E). This teiiahydrppyaiel} hapwere-by) ¥ ethy-Adluempyomiding-2@rdiaming.a st r ong
base in gr Qrd%étmﬁslg Subs(éa\4tslmnﬁa1hqy|&8&%kﬁw'Pgbda% t1r £8lg.conmpound 1 (D)

wth t- Bu Into quent agueous wor s corrpound 1 (E).
Conmpound | (E}rahmﬂpﬂﬁddﬁ@o@ﬁyraZQl-l%yl&ﬂ}OlhD]Patlmtﬂmam?{chrt@nﬁV'ér azine noiety to

f f fl

o1 comReR| Ehoq Syl LEEl SRR Sy LS Qb gy el 41
pyr azol e ni Yllcagmmypf1 4:6|6ptetlahyer®rrq|Q{3ﬂmyrazxy-l%ammet o give conpound | (GQ.
A typi cal t t d I (F th chl
ehyl canbaaiis flbpBhyrimBintE YO BAO] SR 4 BanEBREBPLEAG 1 ns 1o C O
conpound | (@ned‘fyl;ﬁné’renra 1tylparbdng|He0R+dinetiny 19,455, 6Retraimtdrémyptdlafa @i on

Publ i cati on E:ylrﬁé%?,/ 0171357 and PCT Publication WO 02/ 12242, WO

200810962607 88000297 - 23- Schene 2 N \(H3C CH3
Et Q2C- NN2R(BS)-4-{[3-[(2-ethyl-5-fluoropyrimidin-4-yl)amino}-6,6-dimethyl-4,6-dihydropyrrolo[3,4-

clpyrazol-5(1H)-yllcarbonyl}-1,5-dimethylpiperazin-2-yl)ethanol,
5-{[(2S,5R)-2,5-dimethyl-4-(tetrahydro-2H-pyran-4-ylmethyl)piperazin-1-yl]carbonyl}-
N-(5-fluoro-2-methylpyrimidin-4-yl)-6,6-dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-amine,
N-(5-fluoro-2-methylpyrimidin-4-yl)-6,6-dimethyl-5-{[(2S)-2,4,5,5-tetramethylpiperazin-
1-ylJcarbonyl}-1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-amine,
N-(5-fluoro-2-propylpyrimidin-4-yl)-6,6-dimethyl-5-{[(2S)-2,4,5,5-tetramethylpiperazin-
1-ylJcarbonyl}-1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-amine,
N-(5-fluoro-2-isopropylpyrimidin-4-yl)-6,6-dimethyl-5-{[(2S)-2,4,5,5-
tetramethylpiperazin-1-yljcarbonyl}-1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-
amine,
N-(3-fluoro-6-methylpyridin-2-yl)-6,6-dimethyl-5-{[(2S,5R)-2,4,5-trimethylpiperazin-1-
yl]carbonyl}-1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-amine,
5-{[(35,8aS)-3,8a-dimethylhexahydropyrrolo[1,2-a]pyrazin-2(1H)-yl]Jcarbonyl}-N-(3-
fluoro-6-methylpyridin-2-yl)-6,6-dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-

amine,



H2Nl (G HNO I Ra Schene 2 illustrates two routes through which
conpounds of formula | can be nmade frominternediate | (G . In the first
rout e of vworemsaIRcoconpound | (G undergoes a nucl eophi | PCTABZO$H@RIMI t h an
Ra el ectrophile nmoiety. This nucleophilic reaction can be an acyl ati on,

al kyl ati on, sulfonylation, reductive am nation or one of many other
reactions that an am ne functionality1carries out. A typical acylation
reaction condition is to treat conpound | (G wth an acylating agent such
as Ra-COCl, in the presence of a base such as 2 equivalents of DIPEA, in a

sol vent SN.Qj;Lﬂa§roCb flekIfEint2pe-6, 6l 8imatpAGL{(38,84Sy3ure is stirred at between
0C and roomterrperature for 12 hours, ’b&ﬂ?’g a B gﬁ%uﬁs wor kup gi ves
conpound | 1 (1§thYlhexahpgdiopyirelal] 2salPyiagi 1YeC ?'?@g conpound |1 (A) is
t hen rennveqietpé},ygf ‘ﬁ?rr@l@[@@@]’b@rdzb(ﬁi)amlﬂ'@l S can typically - 24- be done by
treating I reaction condition is to treat

conpound MéBAiuom §ﬂ"Q$NV|PM1‘!d'n R- Y@r%ﬁ"&’ﬂée%bﬁw 1ia)-LhbselgtramethyipiRgsagvor kup

af f ords CO”B%H}%MI}(BXSéﬂ&aH% drbpyrfol zpap%ﬁamxam.dé (B) is then coverted
to the chlorfofornate IS can EI cal done usi ng phosgene,

tri phosgeNd5-fblpf05%ﬁ@eﬁ‘@ﬁvmalhéhﬁyﬂm\d*Dy‘b}" g16- Ci“@@th)f' 8ril(@8hdAtd.om is to treat
G (B VLN Sttt AbiBatadi Ougﬂédrt UEAS d-ft %rp&b[gqlrc]f)%&ol@-ﬂﬁﬁe

Subsequent at'urate urification gives
conpound 3-{[(2S, 5RE2;&rdyuatﬂ1yk4(teyram)sir@ﬁémra@étmemwt)mar@zmw -wileareepyhiNe

noi ety. The N
Funct ] onal | 2SSV RRROISEYARIEE b SRRy AR e ah DR RS R lgmes:
reaction i ndedmies, treating || (C) wi th a nucl eophile such as 1.5 equival ents

ol vent <uanesRge Rl SR AT By ot by By o B PP R IAL A e e

sol vent r emmetitbxypyrireidima2-iyh)-©), @fdlrndtm(l:ﬂ 4 8)6-tbralh ydeapyeolof8 mkc]ayrézcé@mmmbent S

R TR W O T T S

met hanol i ndinhethylseenethyifyribadie-2syl)s h 4256-Tdahy didpomeld[ 34 clpyrdzbl-8-atiine) gi ve

Cinder goeS AL BRIP4 U PRI P OBRRP HELERRPD £ 8 g1 ve

conmpound | | @idethyire[4r@eiemnéthyGpyrieadihi 200]-¢arg,6-estramytirdp9irolotB, 4-clpyrazol-
transformation can be an al kylation, acylation, sulfonylation, reductive

amination. AP™B$I ation reaction of I1(B) to give I1(D) is carried out by

treating SQ@EBRD, bldidthpid- heﬁéhy@@dhﬁﬁpyﬂ%-ﬂ%ﬁéﬂﬁ? p.gertabm - PR ¥ 6-base.

A typical reactl on condition is to mXx CcO wi th excess of base,

such as DI PEimgthyHE(t-aethyiRydmiginend)- és‘iﬁﬁtwgy%pmr?'ew 4-elpyrazek@uifat e at

0C. The rRaoldiivk lsflﬂ@érbﬁ){rﬁ\qdﬁwflf-yl?—eMﬁ%t@l@-{ﬁgg%ﬁ)ws tﬁ’fﬁéﬁh?kbﬁ)e‘ﬁ@iulmp gi ves
conpound 11 (D). The ethyl ester” protecting group on the pyrazole nitrogen

of corrpoundylﬂqa(lp»nyi}s14érﬁ3\¢€ahyd50@rr(ﬁéolé&n<ﬁ@xrﬁaol amienul a 1. ~This can

typically fgi,%gg ) A typical

reaction I(\:I(k)tg It ??fg&r{agﬁm??ufxﬂgﬁ ouncﬁ {Bg%g %??,‘3 ges and DCM in the
presence of drznahxdqgemalnehv&camonyl}d# Sﬁaﬁyehwnpyraﬂdédu@pmzwtfpa@meor ds

on The py 3 #ndorooyrimiainiLyl 8% SREAE SRR 20 PRI R RR2REF; 5P
can typical Wcamleorwé}r‘rﬂé(ﬁ @trahmopyrm[BHQC]pymwtaﬁdmir(eG) with a strong acid.

A typicaly )| { th 4N HCl in

ai oxane. AR &R b IS AR E R 1 ().
Conpound |1 U(mtéthyjalpeltazem-yﬂMbcgql}eB Mﬁhﬁbﬂm 45¢6- tee"abydropymltb[ﬁ 4an ( CORDb)
el ectrophile tozglsge corrpound I11(B). Because the -NH2 group attached to
t he pyrazol 8]pyra -afTyn %onpound 11 (A) is less reactive than the pyrrole

glut r\(l)mgteﬂolﬁz éirhb((y\‘éstﬂlu?hﬁ)yhrnaﬂmfua}g)@e{[(Z&SRf 4Jr(.'B-In~ite)o>tyfprdplyloffl?i]I fan be C‘?’L (r__} i ed
nucl eophi | i 9&‘8&@?‘?8@ E‘aﬁﬂ‘%bw E}%Idlrg%tpgl f?g&;%f?ﬁg%%f%lh 4be an

al kyl ati on, mezat,ggmméul fonyl ation, reductive am nation. Relative mld
reaction conditions are preferred to achieve the reaction selectivity. An
acylation reaction of Il (A) to give Il1(B) is carried out by treating
conpound 111 (A) with an acylating reagent in the presence of base. A
typical reaction condition is to mx conpound I1l1(A) with excess of base,
such as DI PEA in DCM and adding the resulting solution to an isocyanate at
OC. The reaction mxture is held at OC for about two hours and subsequent
aqueous wor kup gives conpound |11 (B). Compound 111 (B) then undergoes
a nucl eophilic reaction with an Ra el ectrophile noiety. This nucl eophilic
reaction can be an acylation, alkylation, sulfonylation, reductive

am nat| on or one of ~many ot her reactl ons that an am ne funct i onal ity

o, . - M Y 1



As an inhibitor of protein kinase C the conpounds are useful in the
treatnent of conditions in which protein kinase C has denonstrated a role
in the pawbabesgws26Condi ti ons recogni zed in the art incl REEIBUOSDERLS
mellitus and its conplications, cancer, ischema, inflammtion, central
nervous system di sorders, cardi ovascul ar di sease, Al zheiner's di sease and
der mat ol ogi cal di sase. Prot ei Rn1%i nase C has been |linked to several
di fferent aspects of diabetes. Excessive activity of protein kinase C has
been linked to insulin signaling defects and - 28- therefore to the

i nsul i n ress-guerocs (32 1rifluordethexy)pyrichidibet-@h5-(I(28,8K)-M4 (3 Anetbbxyropy)-2,8i ol .

Chem 265: 10226- 10231, ( 1990) (S. et at Trans.Assoc. hysi ci
104: 20621 'T‘ﬂz_tglﬂﬁbo?faét'ﬂ('i‘,Yﬁ‘E]%fE?’%Ll’?aﬁrJ'(@?‘hg'i'b?z5"tf?g%?‘yﬁ@§%%'§§8f‘6§|7cI( iggs) .

I n addi ti ongjpytapdi-8antiaye denonstrated a marked increase in protein kinase
Cactivity in tissues known to be susceptible to diabet] | Lcati ons
when expdbRTNROR (2od 31 RSHAR ORI AV 66-dimeiy BTG SKIFA61 |

| nvest. 83: trﬂﬂetﬂﬂip%@%ﬂ)—ﬂ-yﬁ@&boﬁylﬁl ,4%,6-Pétrah?6l@ﬁiérrbi@[:-m-c] Ferdl-S@iminéSA 86!
5141-5145 (1989); aven .A. and DeRubertis, F.R J. in. lnvest. 83:
1667- _1675!%&@@@));2-%?@;tr'fhl.omethqumnmld'nﬂvﬁls@ﬁ_—%methytsfééua%h%‘*(ﬁ@g 1).

Protein ki ngseirfetibip¥idzn-{L gcdéQ&%l}gE@,@,@éﬁﬂﬁy&bgﬂadlb[]@mééjﬁg::azgltﬁ‘éhﬂwe,t unor

pronoti on and cancer. Rotenber and Wi nst _ . ochem

Mbl . Asped-(2%5R):2 Ealimethyld-(tetalrsirp-phbayran-Anvimethabpinerazinyiy Beaipenyl}-N-
Phar macol ogys_ 858~ . ! ry-wr 0 1 ing Rl b )f protein
ki nase C i nKZI tht% é §5f§1ro g&% Iﬁ@??\)’é) ‘?E db’ﬁgﬂ&gﬁr?%@{ﬁuﬁpa'é’?gwﬁaﬁ ani mal s.
Meyer, T. ec]pgrazol-dtamide, Cancer 43: 851-856 (1989); Akinagaka, S. et al.

Cancer Resg. ' = e ' inase Cl 3

i nhi bi tor :é'{'é%%’gsf??%ﬁ‘%'ng%%ﬁ%@gq%gl)&p&%@_dgﬂp\)\%r%%ﬂﬁgzlgggédg}yb' el\(lz_?f— t unor

ef fect by i ethospdefhioradyriapdiptdegd)-8,6atimiethyp b sttatrahyfiropyobliof34-alpyragokdH t ur ed
tumor cell, _j eoarti cul ar on human ghobl ast oma and col on carci noma. G aff
et al Cancef IS, 16: 7462- 7469 (2005). The conpounds of the present

i nvent i orR-@bSp4-4St[(Zsthouy-Efiudrapyrimidiredsdamindpi)6-digeethd-4n@ki ng t hem

effective c unds e dm_nj ed ipn canjungtion wth.other X
chenot her ap I RioPaaREA oyl Bl EDSlicarRe AL Sk RV letra RalEageh, shown
Ij o bl ock zi-QSSﬁM[Bt[m-ythbﬁ)SﬁﬁmlSﬂﬂJyﬁmﬂim-a%d)éﬁﬁﬁd]-@mlﬂimeéhﬂdaﬁ-i \d/e burst, CD3
own-regul atjon in T- ocyt n or hol iLnduc paw e ... To , B.
o2l B o bR g RIS T I e B s 685 P et ben
MJ. et &-[4-Ag6rot BmdbyisPsridiT4-yBBaBOnyiLA98 fluokc2ez,dingl y, as inhibitors of
PKC, the present compounds, are useful 1n treating, inflanmmtion.
Protein ki nHg'éO@eQHr’T‘BiHYf'T'%W'é@@‘%sﬂéﬂ?thﬂﬂ’f‘@i‘%teltr%hY‘WQF’Yrﬂ‘He[t:”i"bﬁ]PM@ZBlf3't he
central nerygfe, system Huang, K P. Trends Neurosci. 12: 425-432 (1989). In
addi ti on, Erot ei n_kinase C inhibitors have bee own to Prevent t he damage
nl-

: n sho .
seen in fOU@S YRR estimethy-4-fekamidso-BHRyman-Aivimgthybripereainn! -yirareenylie-a, H,
et al. J. g , idinkQ: Opk.e-Shi bata, S. et al.
Brai n Res. C?éﬁt?brggg({n%gof(g199%&@@5{%?*]%?%3@?@%%{55 so been det erni ned
to be inpli teltebydionysplolRed-alpyrazol3-aeurse. Shi nohama, S. et al. Neurol ogy 43:

L 13 SR RIS PSPPSRty e on o

usef ul |n{(reat| emc bfarn injufy. - 29-
Prot ei n ki ndibgdopyicoiold4-glpatazol-pl1 &l)-ylleatbomybiot,balimethylpiperazin-arydiethaact ul ar
di sease. In in ki i Vi j e ‘been
Chown to cadlg PREERI6AIN (K HIBRE afedieh lo'd blafrihckllfical B8ttt BorBiime ol . |
ki nase Cannéffdyitive ramount eaft @ dotmipoend rccading. toBamydef theGpEecedingatlaindk, or a

i b ¢ o ER Ly R et e 6 2d = crBF RGBSR el R,

pr ot ei n ki n&be pfesenhinbetiongs furtheadisected &f aimethiod ofdaeating diabetbisonellitas bed

i schem a.and i nproving cardi.ac function fallow i schem a. M . E. et

< Fens iBotemaBafons thaner (Shna.  iameton, ity iR, Sisie herafss

g69- 674 (chRfidas cigbnedigeb@,oﬂzwméfé ﬂis&éédb’iaﬁd Qetrhatplogical ﬂfcs:aléélrp@éidswg, lirgs al so
een investigated and as shown el evate rotei. i nase . evel s bein

correl ar PeReh IR EaLEY HRORshss Tosarsrh siich B it ol BIGet rodda u, 3.

D abetes 42: (Suppl. 1) 97A (1993). PKC has been inplicated in the

bi ochem cal pathway in the platelet-activity factor nodul ati on of

m crovascul ar perneability. Kobayashi et al. Anmer. Pius. Soc. H1214-H1220

(1994). Potent protein kinase C inhibitors have been denonstrated to affect

agoni st-induced aggregation in platelets. Toullec, D. et al. J. Biol. Chem

266: 15771-15781 (1991). Protein kinase C inhibitors also bl ock

agoni st-induced snmooth nuscle cell proliferation. Matsunoto, H and Sasaki,

Y. Biochem Biophys, Res. Commun. 158: 105-109 (1989). Therefore, the

T o . o Y Y



Met hods of preparing various pharnmaceutical conpositions with a specific
anount of active conpound are known, or will be apparent, to those skilled
in this awD.2008Mm96a%di t i on, those of ordinary skill in th@&CaAB20as/eookemm | i ar
with formul ati on and adm nistration techniques. Such topics would be

di scussed, e.g. in Goodman and G | man's The Pharnmaceutical Basis of _
Therapeutics, current ed., Perganon-P-ess; and Rem ngton's Pharmaceuti cal
Sci ences, current ed., Mck Publishing, Co., Easton, PA These techniques
can be enployed in appropriate aspects and enbodi nents of the nethods and
conposi t irﬁélﬁod&%ﬁfdribiﬁ@ Sehigisteringhe & chh@wiah Gineféatiive sansount [ av icdepolind
illustrative oses nI are. not rrent to serve as |limtations of the
present 3¥RIHNI0R.2NY of the F%"ﬁ%e BRI 8P Pﬁ??ﬁﬂ”ﬁ cqlinpecgpiabigsal eﬁ’i

provided in Strhé@aésént MHYERTIN isGuAherdditcRA O RetHodrdTarelag didbedt mellitus
formul ations for use in the treatnent of PKCl 311 nedi ated di seases. The

conpoundsnefits sRMplicatien, themathed FOMAYSIAG adMRISPERSfRa BAmMa) apseffective

tabl ets om&mpsdf! §Scorﬁ‘;§0t9id| ¥c&Wrdifg UROHAy SHiSPRNBIRBSIng! BARNIESIN bI RFIHGE,
powders, granul es, enul sions, syrups or  elixirs. The conpositions for oral
use ray iemedagdimensrns this rwn@mgﬁ@@ﬂpl&atlrm%mpw dighgtistretnonathycdradydingy and
preser Vi ngadyihrYadia LRpRF Hﬁ% ically el egant and pal atabl e
preparations. rTabﬁ{e #aydyc%o taln phar rrg%eutr cally acceptabl e excipients as
an aid in the manufacture of such tBBEEMTONSAs is conventional in the art
these tabletsy gq}éepqweq‘gﬁtﬁ% W8 “Bol} ﬁéﬁ?’cﬁw |ﬁ@}b({h¥ ’agr%e@éépfnethﬁl?tdéfe'lrt?
coating, such as glyceryl nonostearate 0O ycery i Stearat el ay

di si nt egmantlipritirgnskensies ohp userh hereirt, Hie ¢eratsr’ @ﬁ&eegtr(ﬁaCataratso fathhrefer te a
sust ai ne e r | ations for oral use may
be in thcein(?}%trér% Rt\é asbﬁoﬂg)étcg'%ﬁ)}s]%l%ms wﬁsepee;rl:\gélﬁe active ingredient is

m xed W th anThadern %Ikyld agi usedrhererhounlexsmﬂiee/yrsearhdi(naled daclbdesasatyrated ci um
phosphat e_o ol in e | so.be .in hefor Iatrnc ul es
Aheroin enaioy i iragidh BiteeRRaymica iyt R piatefed maifl e cn 2
peanut Olnholetlescmwd cpioafatomns rtherange dbitlto 8 carbon agmeolit & carpem atopmssor 1
normal |y % &) @?Ctl ve ingredients in adm xture with excipients suitable
for the A¥f an aqueous suspension. Such excipients nay be a
suspendi ng agené ,temuCétke:syl'scail wédcaédewwmsléyd)théﬁhéel||rQﬁ@tedrB|hbMHe§©|IdyU| ose,

hydr oxypr el l ul ose, sodiu i nate, polyvin rolidope,, gum
Y agacanroRi e ehleast O3S sedier then SoURkriariowligent sl Fhgioles
nat ur al | ybees dhd indRIdRICS BRA LI sk &f said ISt MbRty. a condensatl on product of
et hyl ene oxide and a long chain fatty acid, for exanple pol yoxyet hy| ene

stearate, a cORRIAPERL ?'BYPYﬂ)r guisedohersimnisss efhprdse ndicated ipcludes Rlky!

al i phat i gnAtfeahRivisy @b 185t iRt asleeARbEnCHiPIe B8R WHereif ARNGSNSAHeffed
product of ethylene oxide and a partial ester derived froma fatty acid and
hexi t ol $k€¥e-as pol yoxyet hyl ene sorbitol nonooleate or a fatty acid hexitol
anhydri des sughe @&npoérw&gweémt@dtﬁeeﬂr i JTREARIEAbRated, includBBD-alkyl

phar maceuti cal conpositi formof a sterile 1nject abI
aqueous oromsedga@wowybts@@edefne%abmrﬁs suspensr on may be formul ated
according to Y| thng agents
and suspendi ngﬂgggeﬁfbp@ﬂgw %g\r;%egggﬁeqnne%r':ﬁsglr%lt%rgl%@@&é#ﬁ@ 'R%“eerﬁ% ed)lq'

i nj ect abl e pr épartam daminay, as sisedhenefeinruhless dtheswisesindisatesl dm intendedntm

t oxi c per. ent ﬁgly acceptabl e diluent or solvent, for exanple as a solution
in 1, 3- bdl ane |oI Anong the acceptabl e vehicles and solvents that may be
enpl oyed—aﬂ-bradatmrandaamr,gmtstrﬁmbns ofdthe &dhatonsot oni ¢ sodi um chl ori de sol uti on.

mono- or - S48 AP, Rt 3 i, B oot R T LR SRR

find userepsresér&cploaparfatonoe trbmire @dodibe.es. The conpounds of fornula
(A and (B) Isq‘ e adm $tered in the formof sup srt ries f

et al adn nf L% BoHTGPRITRYS 5 oot BB GBS AN BURIcHea e SR Llp by
m Xi ng th@prdgma\/tcu:ggao itable non-irritating excipient that is solid at
about 25 Cel sius but Irqurd at rectal tenperature and will therefore nelt
in the rectumto release the drug. Such materials include cocoa butter and

ot her gl ycerides. For topical use preparations, for exanple, creans,
ointrments, jellies solutions, or suspensions, containing the conpounds of
the present invention are enpl oyed. The conpounds of forrmula (A) and

(B) may al so be adm nistered in the formof |iposone delivery systens such
as small unilanellar vesicles, large unilanellar vesicles and nultinellar
vesi cl es. Liposones can be forned froma variety of phospholipides, such as
chol esterol, stearylam ne or phosphati dyl chanes. Dosage | evel s of the
conpounds of the present |nvent|on are of t he order of about 0. 5 ng/kg body

. o A N~ Y o .



The pharnmaceutical conpositions also may conprise suitable solid- or
gel - phase carriers or excipients. Exanples of such carriers or excipients

i ncl ude cebceremIcpbonat e, cal ci um phosphat e, sugars, sPaTdREO$/ W1 ul ose
derivatives, gelatin, and polyners such as pol yethyl ene glycols. Sone
of the compounds of the invention nmay be provided as salts with
pharmaceutically conpati bl e counter-ieons. Pharmaceutically conpatible salts
may be - 36- formed with many acids, including hydrochloric, sulfuric,
acetic, lactic, tartaric, nmalic, succinic, etc. Salts tend to be nore

soluble in aqcrﬁ@w@mmpeeﬂJMalm’Ob@mﬁs@q seleené sndahfitd @paesfehea@@ndyﬁ@rbomi ng

free-base for preparation of referre ounds of

pr esent |W%?|'8Mdr°§e%§g??rl?€dt° tﬁed*‘@{t%ﬂnls'? ttPf‘é’”f'@P%Sﬁﬁ?;@ fﬁi?éﬁﬁ*l%‘éc Hut the
artisan wp,l CFeergnt@F,j(ORY) dndesodiem cal reactions described may be readily
adapted to prepare a nunber of other conmpounds of the jnvention. For

exanpl e, the Jyateasitdflugfomelnorkeapsed keretlo Hplosh atheakies infligricd. ds meant
inventi oRg We%@u@@@g%ﬁ&”d y perforned by nodifications apparent to those
skilled in the art, e.g., Dy appropriately protecting interfering groups,
by changi ng t GhotteEm ‘syanblas veegy datein kuaieps jatherwiseaindicated, by MERMN P

routine m)dlf} el _@‘ o8 tion conditions. Alternatively, other
reactions di scﬁqﬁééedpﬁere'\f% E known in the art will be recogni zed as having

appl i cabi | i t yThertepn epéChy @t tueed dwipiounalessfotherwisenvrtieatesh. is EXARMML S
The exa”‘i’é@%s@rﬂ%io%o‘?&gné bgns provi ded bel ow further illustrate and

exenplify e conpounds the present invention and net hods of preparing
such conpound3he |terms“GseChecyaeitkdt ood'GsHat cytiealkybpes olisedhbersiresemess
inventio t d in.a . SC t npl es
and pr engH W@%S 'Ad'é&%qﬁer%f%lsl g%/\n %S“%ﬁé%’ﬁ%"c ngﬁgraq%%sg'\?\n é% él@' Sﬁg‘\ %é@hl ral
cent er, umnesgcliotdndéuseds spirmbrednfused bitydis omtm@ctacnhpdrm:a«bum eefeffé@srﬁhemlrecul es
exi st as.a racemc

th t iral t | t
o ool AT 2 RSB E S B B ho B b
by met hg&aekvpmm $ymldamcyw |s<klucgéhemhgsln Hahlagalfrbm 3 10 cdiven s ttoned, usech Qs L he
coO ounas are contir | er ele ISOI’ eakKks
2s5! gned Y ORRENG R IRE ey SiclaPEn T SoBIRESH BRENEPYT ehe BB al LErBEant ed
wher e apekanpleslof cyddalRyWRrestidrivied (o), bat Aotdimied tb thedsllowimer nillion (ppm

down field from an |nternal referenc st anqar d. The invention w ||
now be dascrl g | n eren ol | o g exanpl es. These exanpl es are
not to be reg ent i nvention, but

shal | onvser |.n Ilus tlve yariney prowdesafull l'isting
of the corrpounds of the pr esent invention and |ncI udes relevant H NVR dat a
and Ki valxs y 7 : - di v1-5-ff125)-2
4,5, 5- te

yl i carboms 4, 5, ¢ y , ol- 3-v1) - O
quoropyrlmdlne24d|amne 0- CHRLo O HOB0O NN \' cH3 NaH, ’ N H30

k9 cHO\ - N Et OCOCI NH, FI NyO. ". CH3 Al O HNYQOChI ,

The term "aryl", as used herein, unless otherwise indicated, includes an organic
radical derived from an aromatic hydrocarbon by removal of one hydrogen, such as
phenyl or naphthyl.

The term “(3-15)-membered heterocycyl”, "(3-7)-membered heterocyclyl", "(6-10)-
membered heterocyclyl”, or "(4 to 10)-membered heterocyclyl”, as used herein, unless
otherwise indicated, includes aromatic and non-aromatic heterocyclic groups containing
one to four heteroatoms each selected from O, S and N, wherein each heterocyclic
group has from 3-15, 3-7, 6-10, or 4 to 10 atoms, respectively, in its ring system, and
with the proviso that the ring of said group does not contain two adjacent O or S atoms.

Non-aromatic heterocyclic groups include groups having only 3 atoms in their ring



Al(ii) O .N H3C THF, DIPEA cH,c NLION, MeOH HN O,"CH, Al (iii) H/

, NEt NH2/ THF H N N Cl ENF JN 't Al Internediate Al (i): To a OC sol ution of
5-tert - buwol2088/863%9| 3- am no- 6, 6- PCT/IB2008/000297

di met hyl- 4, 6-di hydropyrrol o[ 3, 4-c] pyrazol e- 1, 5-di car boxyl ate (16.2 g, 49.9
mmol) in THE (100 nL.) was added NaH (2.4 g, 59.9 mml) in 3 portions. The
reaction was stirred for 15 mn in am-ice bath, then ethyl chloroformate
(6.5 g, 59.9 mmol ) was added over 10 min. The reaction was warned to room
tenperature and stirred for 16h, then quenched with NRICl (sat) and

extract edysteh) bt %ma(tua hétéi@cydfhd grolipé ntetihaveest I€act Satdras Wwetheirwiaghed wi th

brlnethen drled S filtered and concentrated to give the des d
o ormeund KM, “Theep gt Igids BTN Y P S OB A )
397. FOUWﬁbrﬁ@Jred |h@fe%(§%{i¢ gfRipAY afitidiihe, 4F &dmple of a 4 membered heterocyclic
5-(chl or ocar bonyl th

oxycar bonyl ) am nok6, 6- di nmet h 6-di h rrolo[3
, 4-c] pyr@i‘éﬂ%lsfz(" ylddenysdyiom gzetlflgleé Apexemgle ofa e(‘i@h ebocygé

ol ) in g% @@ﬁaﬁcﬂﬂ Eﬂréxéﬂ’ﬁ?lei‘ﬁqeidrnbﬁben(e@(}lr@-ts a2dpihy), ShP¥RBRAmpiEear@act i on
was sti rred at room tenperature for t hen concentrat ed and dri ed under
vacuum ThMbgred Siglerogyiclie giopp I%qq;lo@ltﬂybx@wrni@wi Nhaies)atic hetespexstiny 1-

5, 6-di hy ] nuplnCHZCIZ
(60 ). %@%ﬁr?%[r?hﬁnﬁfggélﬁ@g{)fﬁra&gg%ﬁ@g@gﬁ ?ﬁghﬁg@h on m xture was
cool ed i retrahydeapyteayh difyklopyeany!, (t@oahyﬂroﬂzg%rawlmp@rm@ m@fﬁh@.'d@ed sl ow y

then th d ht .
The r eact GO iioxem b BAR e Rae B B A SRR P
(1?rg' m_é ox@banyhdbieparsy|, rm@st epingsdiezeninydttbidzepinyl, Eﬂ%te(t@lzldmyn@)\yllg?rle? thg
conbi ne e iltere
and concé’&f ra ég’ gyﬂ&'ﬁ@r E’g\gﬁﬁtéﬁﬁg’?q%'{ %deyrgc?xgwl ﬁjl’I3 dgg’?bg?"" ‘col um
chr omat ogxyaqzbynyusjmhgan@Haﬁlﬁlaﬁ% aNyd‘NIdBerBﬂl—ldlhmdrﬁtHQ@yz diydgofusanyhe titl e

d Al vvh t t Cal cd f
o ooc ol gt Cimidhoiahyt 2Bethicfafd.1 dfSRP3et L & o Tor
3-[ (et hoyahbW&H)(ﬁhﬂaﬂ%ylﬁSk&rﬂioﬁWhh@Ehunﬁel{z[n(ylS)-leiérdc;&ld&-lnclude monocyclic
t et r amet

- car boxyl f’@o&ﬂﬂgé ag‘é'lgﬁé‘ﬂl'g%arﬁtg‘? éa"&'g‘bég 12@{ %ﬁ%rr??g t[e i O{?er égﬁr)e

EZ §3 ?7 %Iﬁbs@”fﬁét)areﬁb%é‘cy(c?es@ﬁagmg@tol‘lZﬁtlﬁdn)s |r&1m$|rT1ﬁ§ s(yg&?ﬁ(% f@idn@lﬁdoﬂﬁy A 80
11 e Was, se a ace n an a at
C and hea@e@frﬁ?r%eﬂ heldtgany o ate BRI BHaraY: By TREsw: Parzebh A onan
concentr Naetparolyl, ifeg1, Miedy| is&RzoR|, tHi82oMToxaRbRTRicHEA filplg CH2d 2-
3% (7N NH3/ rg t|n 20@2tg§yllve chIZ ttltle conp olgn _??Iy'?/w4ﬁg g,

519%) . m%'@b@ét'?%'”@ﬁybwo% e@éml@mbb@eom%anme@nomdad

| nt er medijRiofzi %htﬁélazm I, pyridazinyl, triazinyl, isoindolyl, pteridinyl, purinyl, oxadlazol l,
6, 6-di net hy1- @J/{ S) . p% -teytramaty éthgmpﬁeyrapzl n-1 )-( FI)]cg{r bony Y

, 4,5, 6-t dhiadipzalylo Zi»a@vbpsnzpfw]awyézhﬂnz

quinazolinyl, quinoxalinyl, naphthyridinyl, and furopyridinyl. The foregoing groups, as

Ayl benzothlazolyl benzoxazolyl

derived from the groups listed above, may be C-attached or N-attached where such is
possible. Forinstance, a group derived from pyrrole may be pyrrol-1-yl (N-attached) or
pyrrol-3-yl (C-attached). Further, a group derived from imidazole may be imidazol-1-yl
(N-attached) or imidazol-3-yl (C-attached). The above-mentioned heterocyclic groups
may be optionally substituted on any ring carbon, sulfur, or nitrogen atom(s) by one to
two oxo, per ring. An example of a heterocyclic group wherein 2 ring carbon atoms are
substituted with oxo moieties is 1,1-dioxo-thiomorpholinyl. Other lllustrative examples of

4 to 10 membered heterocyclic are derived from, but not limited to, the following:



To a microwave vial was added Al (iii) (4.6 g, 10 mmol ), MeOH (45 nlL) and
LiCH (6.4 g, 40 mol). The reaction was heated at 110C in the m crowave for
20 mi n. TWO20de26peacti on m xture was concentrated andPCARBOSIPORSY THF (75
mL). The insoluble material was filtered off and the filtrate was
concentrated to give the title conmpound Al (iv) (2.3 g, 72% . 1H NWR (300
MHz, CDClI3) ppm1.02 (s, 3 H, 1.08~16.18 (m 6 H, 1.66 (s, 3 H), 1.76 (s,
3 H, 2222 (s, 3 H, 2.25- 2241 (m 1 H, 2.59- 2270 (m 1 H, 2.70- 2.91
(m 2 H, 3.42- 3.57 (m 1 H), 4.28- 4.51 (m 2 H. Mss spectrum Calcd
for Cl6H29N6O (M+1-1) 9 321 Founq) 321. HIntermedl ate Al (v):

N- (2- chl oro-= ropr| imethyl-5-{[(29)-2,4,5,5-
tetramet hyl p ‘ -1 - carb 6tetrahydropyrrolo[S4c]pyrazo|
- 3-am ne. Iut (|w ( 5.9 mol ) and

2, 4-di chl oro-5- quoropyrlmdl ne (1 0 g, 5 9 mmol) in DMSO (8 nL) was added
pot assi um di hy ogenphos ate I) foll owed by H3PO4 (0.12 g,
1.2 rrm)l) tlon g i bat h and heated for 20h.
The cr ude oI ed ature then poured into ice cold

NaHCO3 (30 m_) and extract ed’ W|th Et GAC (2"x 30 nlL). The conbi ned organic
extracts werge wash ith brine t drleod(l\/gSO4P) filtered and

concentrafed\ Th créde}s I|d|vvas tur wi th EtOAc then the
filtrate rifieg bylsi a g ol u chfo to raphy using 1% 4% 7N
NH3/ MeOH i i CH2Cl 2 fovi de t he tHltIe conpound (v) as a white solid

(1.4 g, 53%, (300 , DVB0-d6) E, ]ppm0.90 (s, 3 H, 1.00 (s, 3
H, 1.06 (d, -6.]4 , 1.58 (s, 3 H, 1.69 (s, 3 H, 2.08 (s, 3 H,
2.14- 2.25 ( 64 (m 2 H), 2.73- 2.89 (m 1 H), 3.38- 3.51

(m 1 H, 4.5 4.7 m 2
12. 75 (m Mas s/b)ect
451. Exa NH N :
N4- (6, 6- d| rrethyl 5- {[(28) 2,4,5, 5-tetranet hyl pi perazi n-1-yl ] carbonyl) -
1,4,5,6-tetra hyd ropyrrol 0[3 4-c] pyrazol -3-y1)-N2-et hyl - 5-f 1 uoropyrimid
ine-2,4-d iam ne. a mcrowave vial was added Al (v) (200 ng, 0.44 mol)
and ethylanmine (5 mLY'2Min MeOH). The vial was heated to 150C in the
m crowave for 1.5. e crude sanple was concentrated then purified by
silica gel colum Thromat ography usihg 1% 4% 7N NH3/ MeOH in CH2A 2 to give
t he desi ride termdmnSﬂmaﬁbaegteﬂetewcwl"i, ds u$éd hemgin, 19ss cﬁe@wTsebmdlcételdel ow
for NVR data, EXAVPLES A2- A9: A2throu h A9 were pr si ng
et ot RARSSRIETERS AR fsnArR ARG Do eiBic AiS Tndirbih pofrfARdEshar R
gazli( géfxl‘aélrgcygsﬁ@ corr\]f gijraélon ac?d which contaln at least oge I\ll and ogtlonetllly addltlon]aéllI 1to ,.

i met hv i aso vl i carbonv] I - uor 02- ne
Shl our | i etroRlegs easreselecied fom Q. § a5t cdterainar BGRIYEbnaroub dep oo - 5.
anm ne  FN2NOCHS atdhiY| irésgedbvaly, -m(ltse:f.)/si’érﬁ\l&)@ witﬁttﬁé jistt thaflanf (rink: of said
5-{[(85)-6,8-dineth dlazasplro 4. 5] dec- 9- car bonyll- 6, 6-
di net hyl group does f‘@h%[ﬁ?‘ﬂr%ﬁy?‘%‘l’ c% &W’&%of/ hest %’f%c'@sgmﬁ'p? Heclddgre
procedur i@zl 'ﬂjsfehenr@ 89@ sgfrb%h@fsyét@hﬁr ”Rﬂ'é’kraﬁttﬂ of laV]3-Alsered icytiid | ed

i ntermedi at'e was purif ash”chromat ogr aphy el uting w th nethyl ene
chl or i de hetieglche EQDUPO)@ 7’5|\11 ﬂ%lxdfoﬁyfr@étnﬁﬂn%ta]tteﬁz'a“wa%ﬁﬂ% gniexamptssoingy 15909 .
For the X fer to the
Gener al Sy Rast SoRyo B AR Ry s A TR TR & L crr R ) 8
ppm 1.13(3 H, Uﬂlessﬁmeswswmlca@dsetetetmﬂqxo( tefprs t9=0.1.52- 1.64 (8 H m,

1.66(3 H, s), pl. " .o 2. 60
(i r ad, ok y8ves Binfved 16 % edh & Bbrhdeulaly Sgédafis ivels firg/ra
3.56 (1 Iﬂpeq)” ed adapqubdHthat) retalng 3he 4bislbgical Hffes)iveniens eofmsdeat eorvipoundi i )

4- Chl or o~ r i 0 e ( 1)
was was heES(ale'j‘% ﬁfeg(%{\?l%g?%Adﬁ%Jﬁb 'qt)ﬂ'gnd;n %fletlrﬁg} m’éﬂ'tfoﬂ nd g’%m TOB %@#é’%&e‘g‘gded
in THF ( 5€bpnbpanah)cttiamol, eniethmd)G)MStChgdlméthwsutﬁca(ndﬂ)aeteyl(ék:&teﬂé9ace1|25|cum:>t) and
et hyl fornrt]ate 15 14 m, 187 nmol) were nmi xed together and added to the
stirring SAREASn. The reaction was slowly warmed to ambient tenperature
and stirred 3Tdeyshra§é1e"p$1@tme¢dutnwsj ragoeptaile Salt(s X[ urse uskd aheren)i dmless
hydrochlorlde 11 et hoxi de (8,869, 125 mmnul and
et hanol - QPSP T ded pditet ! aER TSIl UG P B RIRSEM0 % gh
The et hanol was renoved under reduced pressure. The residue was dissol ved
in a mninmmof water and acidified to pH =6 with concentrated NCI. The
crude products were then extracted by salting out fromthe agueous phase
and washi ng exhaustively with 4:1 CHC13/i sopropanol. The conbi ned organic
phases were dried (MySO4) and evaporated. The crude solid was purified by
silica gel chr omat ogr é aphy el ut| ng with 5 90% Et OAc/ hexane to gl ve a whi te

~nA ~ NS — iy pe— o~ N Va R AN~ I

.95- 8.45 (m 1 H), 10.68 (s, 1 H, 11.81-
Catcd for C201-129CIN6O (M+H): 451. Found




EXAMPLE Al 1: M (541(2S,5R) -2, 5-di net hyl-4-(tetrahydro-2H pyran-4-
yl met hyl ) pi perazi n-1-yficarbonyl | -6, 6-di nethyl-114,5
6- t et r ahyNOCpIa96d60f 3, 4- PCT/IB2008/000297
clpyrazol - 3-y1)- N2-et hyl -5-fl uoropyri m di ne-2, 4-di amine Al Internedi ates
Al 1(ii) and Al 1(H): (2S,5R)-1-benzyl-2,5-di net hyl pi perazine and Al
1(iii1) ((2R 5S)-1-benzyl-2, 5-di net hylpi perazi ne Conpound Al 1(i) (8009, 7
nol) was dissolved in 12.8 L of EtOH A solution of benzyl bromde (1 kg,
5.8 mol) in 1.6 L of EtOH was added dropw se at roomtenperature. The
reacti on dgomgodhes WRrliarl (AGdr ﬁirmUQO(BI)t empebatpwﬁd@uferbnnglbt(A) Eﬁ_ﬁrmG]HZ(Bb 2
MeOH = 10:%} showed the reaction c%n;}é ete. The sobveﬂ ¥va F' moved i
vacuum THe! AtesPagie Id@tye) e RPRP h°f3 Ingr a e vaigly ohsalkse ¥l t‘faﬁ'@us
M Xt ur e ViRsrgahicdricorghnit ARMst el’ﬁéeécﬁcﬂélﬂﬁt hely B usedtd p@pat&gmarmabwﬂcady The
filtrate was extracted with CH2Cl 2 Lx3 The organlcwg ? @(irled

g, org@n@p

over mzw&e%ale&ﬁ%ﬂﬂ'?%xﬁtS%seﬁM@%CQ peyNds ok formul
Rarfhacb(o ib\ally

1(ii) andnhfde kHdtifbim (rﬁfﬁQoﬁc R hddboR'sans .| salké”'b@ﬁt'&ﬁ‘ﬁhg’ﬂr
((2S,5R) - 1- benzyl- 2, 5-di net hy Itl% perazine To a stirred sol ution o nmpound
€.

Al 1(ii) aseeptable aniong, sedp 3§, the. acetas) )benﬁewmfpfcqteme%&at%udH@arbana@r ution
of L-(+) -gi@lifafd 'tﬁtangtg bState, %ror%d%GCé'iEllu)n b@et%em?,la tyle)ce ca‘rbdh?ate Aéigaet he

m Xt ure was stlrre at roomtenperature m nu hen eft standlng
at 0 Cf mia\@kam cirater s ysisoahdprider mat@agdlélaaﬂee@ﬂ@tat%)psﬂatq ethissecingle; ch

was re- cr Pdfél Zgﬁgc%d'tél 2’5[9!5% Iﬁt?m%'té’ € c%ﬂ%lhgan-mgasﬁ’%iyﬁewéma _

dlssolve tlng e was
9-10 wit Hwysleabanam@dhmqmousdeuatmhldﬂden iadhide, nisgthinnateralactale, rlactobignafiet h

Lo dr ynedtOtple gholala g frdBae, RpsdelerCrl o e Rl RPERE! Wie

CDCl 3) 6 nitrdlé- 7. dldgte, Sbixalaté, OZQdmoaﬂel) EmhiO(ldte J1H)pal@it8@; 2. paritothenade,

(22é5(5g) 1%%]%%7 %Pﬁé‘ﬁe%’ﬁkyﬁa@a}‘?"&a ?/aén?}()lg%_‘_cgteésrgq _ Lgu%ga(%tg%d's%ssg ngtle 1(v):

yl met hy| tannete azitrate, tdaclate nosylateptriethiodddenarsd ealdeate sdlts1 (i v) (7.50g, 36.7

ML 81 6 ol e VRS oRreo RV U SRl TR B0

for 2 houlaviating, henhibiting ave peogréds vihioe ipréveting hike disdrddri argcamaltiod mgmch
ct as a

triturated W|th MeOH, filtered, and dried ive the desired p

Whi t o colRUaN Agm Apliase o oS of share Symelonds ot v Seidlt 6" Copo s FERRIT™ Wit
303. Foungeatadfent”, b@tL!%éHfHétélﬁ eurféss otherwise indicated, refers to the act of treating as
1(vi): (2R 59 -2 5-di met hy - 1- (tetrahydro 2H-pyran 4- yl met hyl ) pi per azi ne.

To a sol utr?%tﬁ‘gofs Q@r"fé\?)‘”\e@'ai Y POV 0 nmol ) in MeOH (200 nl) was added 10%

pal | adi um on ffﬁéb&rﬂaé@ ﬁ.@%;ﬁun@a@?&fé&m )amotm 45 DSEIP ingReiNa feféré aUaed and
backfilled with hydrogen stir for 15 h under hydrogen.

owed
The suspeiRqusth oan@gfqnphéfr@@pepi\eaiagﬁntde@ti wid ell@'h@efhlcpwpalcoamem FRSPOIFS h

CH2C12 f t n a
o or s g sSle Syplen uRanGRiha %‘s?é%t%%ﬁd&%b?%%%%C%f?"é‘c%%w%%ﬁzo

(MrH) : 218ediga)dagtor uthexanpl e Al :

N4- ( 5- 2S, 5
Dmstiyt S oy bor e et IBLRNGT Angads AR K Solchd 6P or mojety bears one or

4- c] pyr auere-Bibgtituent3- ethe/ters- nnmmd rmeam:ethat thedsparified. ootk bepts| o

10ur s EERBETREL el Bl BRI, o BRR RGP Febfs AT SProRes Shul s

Table 1 bmlsolwstitmed NivBUlkitided by\on@ 0082608 BB0RENIs. B20081000297 - 43- EXAM P
LE AALl: 541(2 4-et hyl -2, 5-di hyl 1-vf b

et N (5 F1 ubt 6500 YU e el i solel S Relal lid FRETR. e sarban o
ropyr rol g %3 g C%,iljw {\ézolq@{@m ' &t g@&_are gahexphc”y depictédoe.g.,gs/ reprgge]n(fs

a methyl group, N represents an ethyl group, E>represents a cyclopentyl

group, etc. Moreover, the depiction of any cylic group (aryl, heterocyclic or cycloalkyl)



AM N A solution of

5- (R2S, 5R) - 4- et hyl - 2, 5-di net hyl pi perazi n-1-yl ] carbonyl}-6,6-dinethyl1,4,5, 6
-t et rahydwopRyes9bsp 3, 4- ci pyrazol - 3-anm ne (289 ng, 0.9 nrRoriB20agioeh2ehl or o- 5-
fl uoro-2-nmet hoxypyrimdine (257 ng, 2 eq) in 5 nL of 50% acetic acid in
water was heated in a mcrowave for 30 mn at 80C. Purification as
described in Exanple Al afforded the18itle conpound AAL as a white powder
(13.1 ng, 3% . See Table 1 below for NVR data. EXAMPLES AA2 - AA5: Exanpl es
AA2 t hrough AM were prepared using nethods anal ogous to Exanpl e AAl. See
Table 1 bel ow for nanes and NVR data. EXAMPLE B 1. N2-gthvl-5-flu o
ro-N4-(5-f f (2S,5 R)-4-(3- rrethoxvpropvl) 2, 5- d I etk vl pi

perazirbon

AR ORUR ORI MR A R AL S e R g
HaFI 3Ck 9 3ohitlof ait@dhirdd mdydhs oV vallﬂb@k%(atdmwﬁ&e @Ichﬂﬂgfo'ﬂdlz HC CC CH3

I;Bﬁk%Dl PEA, THE Et OCOCl %1 Iflrl IFiX 02 o%r%glg % 93\/ 31- rrrntnhtlnc cl_e%? rgt N N

i f Tky- Bl(lc\?jtﬂ'n compounds of formula (A) o ( )may ave asymme
and therefore exist in different enantiomeric forms.  All optical isomers and
stereoisomers of the compounds of formula (A) or formula (B), and mixtures thereof, are
considered to be within the scope of the invention. With respect to the compounds of
formula (A) or formula (B), the invention includes the use of a racemate, one or more
enantiomeric forms, one or more diastereomeric forms, or mixtures thereof. The
compounds of formula (A) or formula (B) may also exist as tautomers. This invention
relates to the use of all such tautomers and mixtures thereof.

Certain functional groups contained within the compounds of the present
invention can be substituted for bioisosteric groups, that is, groups which have similar
spatial or electronic requirements to the parent group, but exhibit differing or improved
physicochemical or other properties. Suitable examples are well known to those of skill
in the art, and include, but are not limited to moieties described in Patini et al., Chem.
Rev, 1996, 96, 3147-3176 and references cited therein.

The subject invention also includes isotopically-labelled compounds, which are
identical to those recited in formula (A) or formula (B), but for the fact that one or more
atoms are replaced by an atom having an atomic mass or mass number different from
the atomic mass or mass number usually found in nature. Examples of isotopes that
can be incorporated into compounds of the invention include isotopes of hydrogen,
carbon, nitrogen, oxygen, phosphorous, fluorine and chlorine, such as 2H, *H, °C, "C,
BN, ®0, 70, ¥p, *?p, ¥g, BF and 3°Cl, respectively. Compounds of the present
invention and pharmaceutically acceptable salts or solvates of said compounds which
contain the aforementioned isotopes and/or other isotopes of other atoms are within the
scope of this invention. Certain isotopically-labelled compounds of the present
invention, for example those into which radioactive isotopes such as *H and '“C are
incorporated, are useful in drug'and/or substrate tissue distribution assays. Tritiated,
i.e., °H, and carbon-14, i.e., '“C, isotopes are particularly preferred for their ease of
preparation and detectability. Further, substitution with heavier isotopes such as
deuterium, i.e., ?H, can afford certain therapeutic advantages resulting from greater

metabolic stability, for example increased in vivo half-life or reduced dosage



B1(v)HC ,0Bl1 - 44- Internediate B1(i): Tert-butyl

3-am no- 6, 6-di net hyl-4, 6-di hydropyrrol o[ 3, 4-c] pyrazol e5(1H) - carboxyl ate. To
a slurry W0 28e8f@s260but yl 1- et hyl PCT/IB2008/000297

3-am no- 6, 6-di net hyl- 4, 6-di hydropyrrol o[ 3, 4- c] pyrazol e-1, 5-di carboxyl ate
(25.009, 77.1 mmol) in MeOH (50 nL) was added LiOH (1.92 g, 77.1 nmmol). The
reaction was stirred at roomtenperatare for 2h then concentrated. The
crude reaction mxture was taken up in Et0OAc (50 nL) then washed with
NaHCO3 (20 nli) and water (20 nlL). The organic |ayer was dried (MgSOH),
filtered ré@ﬂreh‘imﬁﬁﬁhd,aieﬁdetMagbb!@raérrédi aﬂg@ne@Ircldann@ét \esogically Uatadled! Wi t h

ACN then filtered drin ACN, (5 to tltlec ound
B1(i) as cgmpqiipds §gq?f8“ z/gh%, fO%%%)lPP 'Q‘é‘?ﬁ@g'ﬂnﬁe Bﬁ/é ?' 1. 40-
1.46 (m ed‘ﬁred 1by47:ar n@”odtnmerrU):edlﬁeQZ’dlscﬂosbﬁ (nmthe2 Schemés 9§nd[@:f in $he 1
H, 11.1 ss spectrum Calcd for Cl2H21 % % dH? 253, Found
253. | nt (ﬁ)qqlgml%ﬁ gelgw pylsubfstgpyngjatrypdlly available isotopically Tabeled reagent for a

3- [ (2- chiRhqsSopibMR 1968IEd FEadeRt. 4- Y! ) ami nol - 6, 6- di met hyl 4, 6- di hydropyrrol o[ 3
, 4-c] pyrazol e-5(1H)y'- carboxyl"ate. To a solution of Bl(i) (8.01 g, 31.7 nmol)

and 2, 4- di chl ShetenyimBeld asysedingreie Yriessptaerwise l?d'ﬁ%tﬁﬂ)'su"ﬁef_fﬂmbo('%amu
was addefﬂmm%?éstént%fv&fuﬂ/@eébobébﬂon%ﬁ] (rﬂle%@ o@aer&’aﬂseﬂnmba .E%tteg&@dit&)y
H3PO4 (0.62 g, The reaction was placed in a 95 C oil bath and
heat ed fdrea0lequivalentr uthe tratti'mbn a@ddisedohergin; dJme@nptr@ﬁ»ﬂéfpdﬂ@m@teﬂhéﬁ
poured ' nﬁt@m‘j%etoclﬂjegn NAmES r 0p- gg(?)l% R ﬁ&%dﬂﬂ¥%€‘9ﬂbM19@lrﬂfca@W (75

The resulting m xture was ter 0 give t sired conmpound B1(ii)
as a whi tifesdsd t mean ugits. 50 termH mmwiRag 36ed Nearein,DiBessdahenviss ipdicasl, is . 50
(m 9 H, H,
10. 70 (b rlnt%néee‘hr Tl'ﬂgén w%]gteﬂ) Thé: tgrzn H? 1 Qggé_rqéc ?esg%tf&’éjrv% &H‘catl:d
Cl6H21Cl R\mdewm)neaa&iamFJmndem&g | at essetblubrameuﬁlesq oihejwise adicated, yd

34[ 2- (et h I 6,

i ot by 1 ieRRR R s bitReBy S A B Nl gt YRS e
t ube was u&tdntmﬂ f3l rhiean hOUr. 67k te2@. ‘Thintnak Jusad dheetinylrdessnetheédlsdindicatedViis n
MeO Th d tub d |, bath at 150 16.h, Th
Feact | on MERSH POvtD T EB0l he & Lol e et Bhees fepdis ML &Y o
was filt aiteddeantd mearsetrovitéd Thel eV tas gied hetdim, anléésmtwwmndicakd; ii)

?S7a2mr|lzt'seﬁ‘s%éed1 651%3 @“{%ﬁ"a@Hﬁj)Ngﬁfg'gg%"lM%i Y55 qéggg{‘ L@P"%é °]‘§e‘1r2"7§e(m 2

H, 4. 234ndicaidd,(i& miénﬂbd 18- @MBar Whicrotneterl Hhe ter@3“M’s.aslusdd héﬂanriour(lbﬁs S.
1 H, 12.45 (br S. Mass spectrum Calcd for CL6H27EN702 |Ie_23 392

Found 392’therW'3§50d'P‘ht?€r'ﬁéﬂtreaf’%d B’l"\e?O)mo'BrtérP? e W, fsé{SﬁQIhe'e'“ un

34[ 2- (et *&YH&WIS@QﬁdléatEJj U8 §rRehdedtb Phetmnothlaf M R@lerm “nm”, as used herein, unless
6- di net hyl - 4, 6- di hydropyrrol of 3, 4- c] pyr azol e- 1, 5- di car boxyl ate A sol ution

of Bl(l i |0}he(ry15949dlcqtsd 1isrifrenged man(wqme)teranah@lt@mm 23 ¢ised efeifmp| )
was cool gf|ds8 cﬁ‘ﬁbrbvfs% iRgitatetiNBNnEhBYd wh@aafrpamamoﬁ*ar( I¥iftem “hiul, 9708dd Was
added dropwi se. The reaction m xture was wy warnmed to roomtenperature
and sti r hetpinoynless othreriseindicaied 'ﬁn"ﬂtﬁn@\%ﬁ é‘? NMesn APMiG A@se tnitacT eI &M h

Et OAC ( 2%oZ:0 4 e )
then-dr  ed” (RS P EES, O RnRES R T RreRATE it CetbLe The bt
purifi ed“mz’sas iused dereigolniess otheowriae dedieatty, issintegded-ta mmean, orassichaed 2

(500" o i o e wE RS BePhbrel uifes offeriBeliitaea f iffendtdbmdgy MR
L 38- L g\ga(ghé/v@.gm The T&@m iéﬁidﬁned&ff&in, millgjﬁs%t-ﬁe?\gﬁeﬁndlz;atdﬂ- isdnt28dedi G0 (m
Spent r uminean iims Fotne s Thes ‘il S ueet B Jefebs fertiRlinab 8RR, (o) -

Et hyl 5- (£ mtetdedan boegnl nilditdfdin(et hYhetarmo)J\B; as tmeed)pprenmn uhlessdotherwise

yl ] am no} i.meth 6- di hydra 3. 4; zolel ca | ate
To a susﬂ'écﬁ%qq%‘g '8fnt%¥e(d| 9ymean ﬁlg BPéé gkﬁr&‘ﬂm A(H& xaﬁ?eus(egé% Wﬁgs%dded
MZ (20 mstherdii¥el mdal;\awaan@)mteffdm rt@aﬁéaroratma@r&rncrpredsmé ¢Heemitdl eiopizatdnur e
for 2 h then concentrat TO H‘?’E‘ tion of the HC sal}1 of et t}}" .

3-{[ 2- (et"FﬁﬁSa?Heﬁ PSCOPY} i Cr-as ype Hﬁﬁm LB'IIQ§S otherwise indicated, is

di et hy 1iqefdel twﬁfe@ﬁmlgwlpe&&nfar@bnmnmzaﬁr@mwﬁ ¢ armpeXoHréthatoglaphy was 2. 7
mmol) in CH2A 2 (40 nlL) was added DI PEA (1.57 g, 12.1). The reaction was
cooled to-78 C and trlphosgene (0.48 g, 0.6 mmol ) was added in a solution
of CH2AA 2 (10 nmL) with an addition funnel over 15 m n. The reaction was
quenched at-78 Cwith water then warned to roomtenperature. The m xture
was nade to pH 8-9 with NaHCO3 and extracted with CH2A 2 (2 x 15 nL). The
conbi ned extracts were washed with brine (15 nlL) then dried, filtered and
concentrat ed The cr ude mat erl aI was pur| fied by 5| I | ca gel coI um

o o . LY.y T I R A /1 1 o ~ SN N Y 1 Y 1



Bl(iii)F 0-13C CH )\--N3 )Or-CF13 1) D PEA, THF, Bl(c)N/ 31-hl%ti N H
NNCH) Et 3N, MeOH CI H3C# Bl Bl(v) Internediate Bl (a):

(2S, 5R) - WbenesybeZ05- di net hyl pi perazi ne To a sol uti on ofPCIUBXIS/NW297at eri al
(3.00 g, 9.8 mmol) in CH2A 2 (100 nm.) was added 4 N HCl in 1, 4-dioxane (20
m.). The solution was stirred for 1 hour, at which tinme the volatiles were
renoved in vacuo to yield the desire#@-product as a white solid in
guantitative yield. Mass Spectrum Calcd for CI3H21IN2 (MtH): 205. Found:
205. Internmediate Bi(b):

(2S, 5R) - pebfenayd atla temparahox ppabmut L0-Z, 5nms§etﬁw\lv(sepm|eaiede The tarmi'lc3’pwave
vial was added startin

et hoxy pred ReseBouREss BlrEnyis Hdicaed e PR Tisa04oHE Chiamaogiagh . T
(6 nL), ame tdeAH.EMSTIas. usElherdis eNsisVtheraseledgit sted ait |ri|t56)déa formédieliquid

m crowave for 2 hours. The cool ed sgl utio S dllut d with EtO

and the GNEAPRICITERDEMARSSREINCPRY- Nizﬁ]ﬁ:&'i Jﬁe e, yajess § ﬁ'lgfﬁs%rl ne
(1 x 25 nidicatddeisAh@ABEE td IYRIn S IJEt eﬁlroméﬂecsgrbﬁﬁmmacteﬁﬁwsecrr@é ased o

gi ve the desired product as brown oil (1.5 9299 . Mass Spectrum Cal cd

for CL7HISFED (mlﬂ;s otherwige  indicated; |§ntng[aﬂgqﬂ al®e g]eapc)supercntlcal fluid

(2R 59) - %h(&n%éﬁ&%ﬁ}ip'm@l’érh Zap dé' J§§8 'hléFéM Rﬁﬂ@s%'d’!ﬁer-vﬁﬁ)seamai%téﬁ' RNntehded
starting materi al 1) VeO was added 10%

pal | adi urt® mea@asaéwte(de m@tegm @a4@5#ﬁ9¢ﬁere1mes wg i%rﬁemng%aﬂ&j and
backf il | ggny tfusbvd?@a%d( )ﬁef% a@qhe@é' gm@.cav.é@ indi Fé ehor.slﬁ.téhdéad% sl ogen.

The suspensi on was | tered roug ter cake washed wth
CH2d 2, &vdperative light sgattertngraatentiont éfd)ett@mgM% taseJSGdsth%ld wilesfuethemdsey

br own f OZ@ éﬁ&@éﬁgnteﬁgﬁto @%ﬁ ﬁ?&ﬁdé&%s%ly(:dmé‘ ArmCHHIASNER 1 MidYised 87

Found:
N2- et hy| herdfim, uamdﬁsmqfﬁr\[v[sez@mtedl (8- lnmnhedym opgan - Digh-resolution mass

di met hyl Z ”
o) asoRPSIRL, tokkiGarap N el SO, Aot (LRI PDYfeRL P
added 81(oﬂ)en6/[§93ndrgate0 i8Antendéd td mean snbiyticain Tdnfe teHif * Camdhtas dseldl leneid, by

DI PEA (537 (172 9
pl aced(l nn %?%gé%heéwbse mgg?%gaffdmﬁ}é?gfg&of%? %alﬁulaéﬂrem@?% ré‘? ?%wa' %gj e
concent r ategn,t drdgsst @theﬂwmq)mdn:al&ﬁhﬂ; (nEermﬂe)i tamekedrt 364 t(a5tedL)Trtd1mrmS‘RTr' red for

an addition,16 h. Prepar t| ve HPLC "cﬂs 00/ ACN H20 rﬁﬁ 1% A? ﬁlﬁow ded
the titl &S 8%#&6%’?10“’1 e@("%i"} cated]. iigy ‘i mﬁ%'%m gmpgiAtEe,
for NWVR datraMBXANPLIES] BﬁeremBEnleES@ﬂ‘ﬂhﬂ% BﬁjléalecBﬁsWﬂtﬁeﬁd@d &P a2t Maihog.

net hods Og, Exa Bl .above. e Tabl e.1 below for nmes and NVR
dat a. npl_tg%Buaeht rU%eg herein, unless ot%ervwse |nd|cate($, is mtendecp ﬁ) mean a

4416, 6- diwnrk yiid @Talé{ﬁll’@ﬁﬁ&)ag?enfrc5m?ﬁérﬂ§ﬂ é!\}dﬂbﬂ@rfﬁtﬂrh Wrd/ er‘fé}‘éI@Q&éléd in
14,5, 6-t et rahvdropyrrol o[ 3, 4- clpvrazol - 3- amno%jpyrlm di ne-2-carbonitrile

Exanpl e BES RIS parlferiasURA- rrem)dgmangscag@as% EeaRI &niBss MBS cept
that (2Rjndcaed: ,g,,nﬁg,{d@m@m@éh@xgﬁ{ fgl ne hydrochl oride was substituted in

pl ace of intermediate B(%:b&f ropyrimdine-2-carbgnijrile was,
substituted i hefsaguchas- Rg)t éh(Qﬁ oRg)v qul%?'@ﬁker Arg dsatk PguRl apER

prepar at ity Qdry '\M&%Q@fﬁiht@&%eﬁ'dﬂtlér v 886yl 40! Por Linkglnew mére'\'Mgr daka tr@(AI\/PLE
B7: N-5f|uoro rmrp0|n- 4-yl pyrimdin-4-vl)-6, 6-di met hvl -5-WS, 5

2,4, 5- trl‘[&fﬁlsl'@ﬁoRp)eloam n-1-vflca rbo nyl1l-1, 4,5, 6-tetrahyd ropyrrol of

: 04E§an|@§°‘d‘”8 5 gl it REHSG HERR n.s?ﬁ%?%)gi&”;%ﬂﬁg%%”"”s
hydrgclhl of mddamletlassalirtgdm@dn tfie spdoae@f thie I{gljﬂnélpnedzg Rt eR“BlR tznd RHd f
or phol | ne ""a@i\%l | Iﬁ-{'r&”t% ’21 i r% eﬁesgJ rﬁl@ﬁqﬁdl Yo% hisndBAGB I o ©

i nternedi ate 'See
values of enzyme |nh|b|t|on constant The term “K; app”, as used herein, unless

otherwise indicated, is intended to mean K; apparent. The term “ICsy”, as used herein,
unless otherwise indicated, is intended to mean concentrations required for at least 50%

enzyme inhibition.



EXAMPLE O :

N2- et hyl-5-f | uor o- NA45- 114-f | uor o- 1- net hyl pi peri di n-4-yl ) carbonvll-6, 6-

di met hyl -Wp20@/8626et r ahydr opyrrol o[ 3, 4- clpyrazol - 3-yl | ppCrABioses02974- di am n
e WD 20081096260PCT/ | B2( 08/ 000297 -48- do)d Internediate C1 (ii: Ethyl
34[ 2- (et hyl am no) - 5-f | uor opyri m di n- 4-yl ] am no} - 6, 6- di net hy1-

5, 6-di hydropyrrol o[ 3, 4-c] pyrazol e- 1{ZH) - car boxyl ate. To a suspensi on of
5-tert-butyl 1-ethyl 3-{[2-(ethylam no)-5-fluoropyrimdin-4-yl]amno)-

6, 6- di met hy1- 4, 6-di hydropyrrol o[ 3, 4-c] pyrazol e- 1, 5-di car boxyl ate (4.43 g,
9.6 mol) in dierapettddadiantaRRs, addasatties df2fe Muentidh wil Decorad @pparthe
reaction was stjrred at room tg) erature for 2 h then concentrated to give

the titl doRbigSGiRileedessripiondRIOW. i HCl salt (3.8 g, 84%. Mass spectrum

Cal cd for ClGH23FN7[@é~’rA(L%|EDFSC|3|5ﬂONM@AB’@)@%E@@MEI@ENTlON
N2- et hyl - 5-f 1 uor o- N4- ( -fluorolrreth ﬁ?gerldln4 arbonléd 8

di met hyl - 1, 4, &b ‘BW'@W%M% POES, 'UPS&'F{W Brﬁpefayﬁ@ﬁrth?ncemeu %10Hi ani n
e To a semd F%s&h'thﬁvéﬂ’ﬁ%nac‘.ﬂ'ﬁé&s@tﬁér}mfe"ﬁ@céﬁd R! ﬁﬁotﬁ'@ﬁ)h)z artl R® 8RbugH RAiPF THE
(10 nL) fol | owned b¥‘ DI PEA g, 1) a

4 f I uor odite iegetinn ehpees and mdlﬁ%usﬁ@ﬁﬁmatéwlomad%%Qg@qégaboyes mmol ). The
reacti on ppgsieh #dh an oil bath at 80 C for 16 h then concentrated and

t aken up p_r% and Et 3N éS m.) and stirred for an addition 10 h.
The crude rea€pmpaundss of darriias ddlbdcanhbr pade fipkawing the | sybtheiel rogisisuim

h t % 7 d
oo oL oS 50 Scfarle’s 1Y SURHEDinh ST 2ehe il Wil U
Di: N-(2° BOﬁy,l“B@cf butirosh yreians di-feributoxyoartnyl, rﬁﬁMvneW@(-Iz@)z DIPEAG(as0

|5+ o ne AEpie Y 385 batel (RERE Doy it anihd AME ARG Aot 22

H2 | D1"DWf') rmeares nelimethygl Dfor(namnde ‘DMSQO" means dlmethylsulfOX|de Et

Vet ramet AR REisn, THORE Create, 1poadt, SlEh et e, ikl Pat By  aco

-3-am nepyfFohcﬁhmptTEm maamdleimlaadné UrFA wasanaddfero acetlc acid, THF means
N-(2-ch| ro 5-fl uoro , B- -

i trot hy 1 (ahpgrsra oIS SChPmRan KO 0P a0 IeEoy P FAIBh P POTPRURY et ¢ any
dr opyr r olsefeinds 1 eh@xzramqhe aeecmpnen éaeoaqmy aPpltéBlentoboinpounds Il and il
4,4,5,5-tetramet hyl-2-vinyl - %’ﬁ xaborol ane (122 ng, 0.725 rmDI),
Na2CCB(77rrg 0.73 mol) and d? 0[11- - 49-

bi s(di phenyl phosphi na) f errocenel pal | adi un{11) di chl otrjomat hane adduct (40
ng, 0.04 ,_) fol |l owed by DVE 5cal) and wat (03 The reaction
m xture \?\H/a;%r ed wth—ar go\iﬁ{gﬁgc@ée@ the1T>pIN§ qgﬁeheat ed 100 C
oi | bat h HaNd ngﬁred for 16 h. Thal criude reaction vvang@ncentrat ed, taken
up in EtO0Ac A5 mL) and washed withi®ater (10 nL). The EK®Ac sol ution was
dried (MgSH4), filtered and concentrated. Purification by silica gel colum
chr omat ogr aphy using 1-3 %7@ NI;—@!IVEOH in CH2A 2 yeovi ded the title
conpound D1 (i) as a yQJd\O)N\ 9 . 3(300 MHz, CDCI3) 8
ppm 0.99 (s, 3 H), 1.05 (s, § HCC4H18 (d, J=6.4 N3Bdd), 1.72 (s, 3 H),
1.83 (s, 3 H), 2.19 (s, 3 HB® 25 2 .36 (m 1NQ), .63- 2.75 (m 1 H),
2.76- 2.95 (m 2 H, 3.52- 3|(l?)3 (m 1 H, 457- 4.8E)(m 2 H, 565 (m 1
H, 6.40 (m 1 H, 6.76 (r\éjy 8.13- 8.31 (m hi , 8.53 (s, 1 H. Mass

spectrum Calcd for C22 c("MH—I) 443. Found CBxanpl e D :

N (2-et hyl -5-fl uor opyrl m InyBde 6, 6-di rr@ttclgzy;:LNS [ (B2, 4, 5, 5-

t et r anet hyl pi perazi n- 1-yl M onyl | TYF'S -tetr opyrrol o[ 3,4-c] pyrazol
-3-amine. To a nitrogenHurged flask containing, (54 ng, 0.12 nmol)
was added Pd/C (6.5 ng, 0.0 nmol ) and MeOH (3 m_§°‘) A H2 bal | oon was
applied and the reaction was stirred for 16h. The crude m xture was poured
over a bed of Celite and rinsed with MeOH g%o m.) then concentrated and
purified by cofhame chilbistiatagr Hishypytbesig af Jw merpediagolA) isedoty make
provi de I 3 %

pr ovi de Egﬁgab@dgreomm@watg Dih@%nﬁn@gr:sug% thY sedbiittlteld 3@% aBy N APRE

N- ( 2- et hplkyBted lecgivdoempeanchl(B).v Thiseap-typiealyrie dene by rsatgm) campound [(A)

tri met v phngf gk tdg WbbRAHARBHsehod o £obed. " ARVALORKE' bdlcpnfle doblezo! -

-am ne ace



salt HaC CH C CH3 HaCcTha 0"CH3c Ec CH3C H3C)0 ,N)c.n3LN [4, CH3 H3C
CH3 Id NCI -Tr H C 0-13C CH3 DI PEA, THF H3CA-rpf, d3 \ 3LNYNcir; N
?-CH, HCH3 j7 (iii) F - 50- CH3C CH 31- N %'ti N H3C NCH j-3 HCH3
El Internmediate El (i): Tert-butyl

3-[(5-fluoro-2-vinyl pyrim din-4-y0am no] - 6, 6-di net hyl -4, 6-

di hydr opyrrol o C razol e-5(1H) - car boxyl at e Toasetumca ed
seal>/ed ltoﬁbe vva%gé H&Jﬂzp%{ert butyl 3-[(2-chl oro-5-fl uor disytFH3ats”

yl )am no] - 6, 6-di met hyl- 4, 6-di hydropyrrol o] 3, 4-c] pyrazol e-5(1H) - car box
ylate (2.00 g, 5.22 mml), 4,4,5,5-tetganmethyl-2-vinyl-1, 3,2

di oxaborol ane (2.41 g, 15.7 mmol ), Na2CO33 (1.66 g, 15.7 mmol) and

di chl oro[ 1, 11- bi s(di phenyl phosphi no) f errocene] pal | adi un(11)

di chl or omet hankend dwisbt is (BBBOmMRly usedaikyiavnd yeaperit! dvwpicdhyeatiR qoBdtiom of
and water (12 gmyatingling vftﬁ@@bétn@é‘ledﬁléﬁrbﬂhﬂic%lﬁ:leﬂiéh@ﬁﬁ@lewvhétB tr@ét%‘j‘wftrpﬂhe

| 0C
mn. then p ac%g:ake@l Ruttd Eon%an%me% llqh Qr%seﬂcetogk a st r{on&p as% é{%ﬁ\%ue?tladbe%)

The crude rea was concentra

and washed wi t"f‘P”ﬁ/\léﬂ gfordszgmpgupd '(ﬁ’heT'EtW BB cerpoas! (Blris ten pvtssied) |
filtered and oathcehbs gioag to Bug ichheaihd o). Was:spﬁhftgin‘dm,d bd Yo by Gaatige! ;
col um chronat % I e
t he desired coéaggﬁﬁgy(srﬁm;ag%ﬁ mot%%&l e so @gﬂéﬁ :9n I—ﬁ\ﬁ\?g{
(300 MHz, CDCIg)wousd ;S(B?TM (Bsck( indte rﬁfeﬂge Pf)Me‘*E 65" Chi@s @riolvgntiThe
4.45- 4. 71 (mcaﬂ_bo*ﬂlq a&d %GUPSQWc]:m@mnd W(H)is ten3ebnvedted Gnt§ 7y mathid) ested.ob8-
6.82 (M 1 H),cofp&Q ieal @enlﬂ%on Ch gb%vérfﬂg the légrbox%sa%ndsﬁgﬁ intdthe

Cal cd for Cl8He4 [\Inger gzoup 0} treaz?(C) WiRl methy?loglde in DMF in the presence of a base.

methy
Compound I{D) then undergoes an intramolecular aldol condensation to give compound
I{E}. This can typically be done by treating compound I(D) with a strong base in an
aprotic solvent. A typical condition is to treat compound D) with t-BuQK in toluene.
Subsequent aqueous workup gives compound I(E). Compound I(E) then undergoes a
2+3 cyclization with a hydrazine moiety to form compound I(F). A typical condilion of
the cyclization is o reflux compound )(E) with hydrazine and acetic acid in EtOH. The
free base pyrazole nilrogen of compound I(F} is then acylated to give compound I{G). A
typical condition of the acylation is to treat compound [(F) with chloro ethyl carbonate in
THF.

More detailed synthetic conditions to compound I{G) of Scheme 1 can be found
in U.S. Patent Application Publication No. 2003/0171357 and PCT Publication WO
02712242,



Internediate El (ii): tert-butyl

3-[(2-ethyl-5-fluoropyrimdin-4-yO0am no] -6, 6-di net hyl -4, 6-

di hydr opywoabe@¢260c] pyr azol e-5(1H) - car boxyl ate. To a niPCToBzas/pweged fl ask
containing E1(i) (1.71 g, 4.50 mmol) was added Pd/ C (241 ng, 0.277 mmol)
and MeOH (30 nL). A H2 balloon was applied and the reaction was stirred for
16h. The crude m xture was poured ove¥* a bed of Celite and rinsed with MeOH
(75 mL) then concentrated. The dark brown solid was triturated with Et20
(35 m.) to give the title conpound El (ii) as an off-white solid (1.02 g,
60% . 1H NVMR (300 MHz, DMBO-d6) S&eppmm 1.21 (t, J=7.5 Hz, 3 H), 1.40- 1.49
(m 9H, 1.52- 1.65 (m 6 H, 2.60 -2.87 (m 2 H, 4.37 -4.68 (m 2 H,
8.01 -8.55(m 1 H, 9.75 - 10.42 & 4. H, 11.60- 12.54 (m 1 H. Mass
spectrum Calcd for CL8H26FNGO2 ( "377. Found 377. Internediate El
5-tert-butyl 1-ethyl 3-[(2- @Pzﬁw | NoB¥pyri mi di n- 4-y1) ami no] - 6, 6-

di nmet hyl- 4, 6-di hydropyrrol o Ipyrazo -1,5-di carboxylate - 51- A
solution of El O (1. 03/9/% Eﬂ% nmo ?)|M40 m.) and DI PEA (858 nmy,

6. 64 mmol) was cemefgi an ice bath. Ethyl chtoroformate £317 ng, 2.92
mol ) was addedn Re reaction was warned to roomtenpe ef He and stirred

for 16 h. EThé- Neg t iMBowas quenched wi'th water (SQtd;g;Nah racted with
Et 0Ac (2 x 100 ). The conbi ned extracts were washed rine (50 ni)
then dried ( O 1A)| t ered and concentrated. Puri fieatipn waa) perforned
by silica gel cg& m chr omat ogr aphy usi ng 0-40% Et OAc in E:HZCI 2 to give the
title conpound A‘]III) as a yellow solid (879 ng, 74% . {H NMR (300 MHz,

CDCl 3) 5 ppm1 28
H, 1.79- 1.90 (‘G
4.77 (m ,

1.34 (m 3 .~ 1.47 (t, J=7.2 Hz, 3 H, 1.50- 1.56 (m 9
€cH)) . 2.75- 2 87CHg 2 H), 4.45- 4.56H® ch, H . 4. 74-
és, étozl_&—rN/'\éT 6N-% 31 (m 1 H. MassN tr Cal cd for
C21H30FN6FC§Q M9 __Folind | nger medi at e EFQREV._

5- (chl orocaer yl ﬁ(E{(Z et hyN- Sdhg ropyrim di nA}l/yf i nol 6, & di net hyl -

6- di hydr opyr rol of 3, c] pyrazol e 1(4 carl-b (m 2su pemgspn of El
g'd

(iii) (879 ny, ke 6 mmol ) in diffxane (5 ded HCl (10 m., 4Min
di oxane). The reaqtion was stirred at ro ture fo 2 hthen
concentrat ed The d| HCl salt s takennUp in GkidC 2 (40H Cﬁ d DI PEA

(1.27 g, rmﬁ Hy.added then the reacti on was cool C and
tri phosgegﬁ)éON g, 303»7 mol ) a kol ution of EREr was added
slowy w funnel o er 5 mn. The reactl s qu Renched
at-78C with wajer 4 vvarrredto room t enperat ure. foyes made to
pH 8-9 with NaHC@ extracted wi th CH2d 2 (2 x"15 rrL)RaThe ®orbi ned

extracts were vval's*ahed W|th brine (15 nL) then ied, filtered and
concentrated. The crude mat rlaHHwasCHurlf'ed by silica gel colum
chromat ogr aphy using 0- 3%N NH3W :?bCHZCI 2 to give the title conpound
El (iv) as a white solid (244 Mgl 3 1H NVR (300 MHz, DMSO d6) 5 ppm
1.19- 1.30(m 3 H), 1.32- 1.42[(m 3 Hp, 1.69 (s, 6 H, 2.67- 2.95 (m 2
H, 4.47 (g, J=7.0 Hz, 2 H), 4MNgC5 51 (m 2 H), 8.27- 8.76 (m 1 H),
9.73- 10.36 (m 1 H). Mss spectpum Calcd for CL2H21ClI FN603 (M+H): 411.
Found 411. Exanple El: :

N-(2-et hyl - 5- Sbh@ﬁ@rzylmsmafasrtwéwatbs Enrsugh WEIER Xdmpolihds25f.f6MmiulZ | abbe
tri met hyl pi perazin- carhonyl}- -tetrahydropyrrol 0&3 4-c] pyrazol -3

-am ne ad& @@ﬁ]t?rnﬁ?'fﬁeé@di é"@j”‘lelfﬁg ’%@ °&§GEWEI2 ePPoYnhGhyndesans
mol ), DiaRfRidogRiflc Fehctidn mhrﬂmﬂ{a)eléét%p_ﬁh&:n{o?&y Medis nﬁbl@obh‘ih@ré%ﬁorﬁ)bﬁsg ina

90C oil bath and heated for . The reacti on was concentrated then taken
up i n Me@R acslafien, a&fﬁhtmswltosylﬁwn dpdudiive prinptign or ong of magy ethenper at ur e

f 0.1%
Agman a(#%%.gﬁg at éﬁfam..l?é emgﬂﬁdmsﬁﬁﬁésfomm ;g@?ilgibc?%gw%é!ﬁo%éﬁg{ﬁ&ﬁ@ g 0.

Table 1 tb@tr@w qompquml@atvath F@VALnG agenbeuehEs: REQQSH e themresenterd arer e
prepared yisk B 1Ed Hads) ARAMAGPIPER 4 3BRb Jdon 28 UichiorshieinEAR! Gk bel ow for

nanes an
5-i f (2S, beyctidn Dridtuneisisfidred -af Betdedn 0P C fahd oowp terppérptirg foralZ outs.vl i car bonvi | N

2-ethy fluoroovrimdin-4-v1 6- di hyl-1 4.5, 6-tet dro rrol or3,
4(cl pyr aj'ziégs%quenéﬁg“%ous g‘ip PNE C%hpﬁ‘f{djﬁ?)}/: ACHIONP R@(Jl[? y IOglwcht
NaBH3 CNF nftrdgéhiof compoundtI(A)Rs than)rdmBVedld dildcdmpddNdAKB).Nrhig Eavetypichily



F FHN Ly--"ca3 H2H3C br N PA(OH)ICNjirCH3 F F E4(ii) DI PEA, THF E1(iv) E4
Intermedi ate E4(i):

(2S, 5R) - WbenmsyDe95- di net hyl1-4-(3,3,3-trifluoropropyl) pCpaB2zos/n@2To a
solution of (25,5R)-1-benzyl-2,5-dinethyl piperazine (2.00 g, 7.21 muol) in
THF (10 nL), MeOH (10 niL), and TEA (1.0 nL) was added
3,3,3-trifluoropropional dehyde (1.622¢, 14.4 mmol) and AcCH (0.826 nL, 14.4
nmol ) foll owed by sodi um cyanoborohydride (0.907 g, 14.4 nmmol) . The
reaction was allowed to stir for 2 h, at which tine the reaction was
quenched by Mhe/wteéatmém(np)«itm b%ﬂoﬁgdadbaﬁity?ploﬂl téaachbrhemjimdiswtreaxct ed with

Et OAc. The orga ,er . Wit and concentrated in
vacuo to Sﬂ”éﬂog‘ Q @h Hﬁ@ 'X\?@XB”% argga/é) ?ﬂﬁerﬁusc‘%?r&fpfor
(C%E{Fég%ﬁﬁk%&w%&% II(EPUTlIﬁ’e pyiedie Nl—ﬂbﬁfdﬂiﬁfbuﬁﬁ ¢I(EM5 @en coverted to the

| e

trlfluoro erazi To a sol ution of
E400( 1. 9(%”0@"9@%?8) !“‘"'ﬁ cm@m'czaﬂw ﬁLd)O p%adﬁ@gg @??‘?SQQ”%GQSO"?%O

mol ) . T%anwcm&m%@a&.ﬁ&é lRas kdelat N(Es) Mht%m@léﬂﬁﬂf (r?shaégem@d
allowed to stir for under hydrogen. The sSuspension was filtered

t hrough (eIDGM at Q?Céfolf f¢ltré10UFS~ Spsequdrd Milkhasic wekup aithcauratgddNalH{eOs i I trat e

tra aCalcd f
o1 - L1enate g G AEng YR ComipSha eils wpISaERiR e 2 £, 12
(3, 3, 3- t riuclasphitpmoieyy. ) Pigpruciedphile cah be aantadenhd), -amine or one of any other
N2 et B R e R 2R TN a o R o 0 o
Exanpl e Etl'eaﬁbg‘u({;) \@iﬁt&ptjclehaﬁleismbblasﬂcﬁ aqlﬁvaIénits loi amakobalbis the presenderofpl ace

of (2R, 552 %&WE’ES }'56"3 stehélucﬂ é%q{z%ﬂr? a venf: A MEsel%e-I;%gcl:t%n is Rgat%\cllv for

NVR dat a.

24(5S) - 4-th@84C %r@imlhoﬁrsfdndqn@@wem rdidvéd VAnémam}eiﬁ ugemarm@é trehted with
di hydropyrrol of 3, 4-cl ovrazol - %1/4 -yficarbonvl}-1, met hyl 8 era2| n- 2- vi

| et hanol 1-Beadvalaaisef g8 @miye int SP—"eSﬁ“Gﬂof—I ﬁq@ygleet Qf#?ase syefres §!
ES(x1) . 1s@mrht Qichras(THF - Seibddgubnt W& up in a protic solvent such as methanol in the

presence of base such as TEA followed by purification give compound of formula I.

Alternatively, compound Il(B) can then undergoes a nucleophilic reaction with an
(CORDP) electrophile to give compound II(D). The nucleophilic reaction carried out for
this transformation can be an alkylation, acylation, sulfonylation, reductive amination.

An acylation reaction of II(B) to give lI(D) is carried out by treating compound 1I(B) with
an acylating reagent in the presence of base. A typical reaction condition is to mix
compound lI(B) with excess of base, such as DIPEA in DCM and adding the resulting
solution to an isocyanate at 0°C. The reaction in stirred for 2 hours and subsequent
aqueous workup gives compound lI(D). The ethyl ester protecting group on the
pyrazole nitrogen of compound Il(D) is removed to give compound of formula I. This
can typically be done by treating compound lI(D) with a base. A typical reaction
condition is to reflux compound II(D) in dioxane and DCM in the presence of 2-3
equivalents of LiOH. Subsequent équeous workup affords compound of formula |I.

In the second route of Scheme 2, the Boc group on the pyrrole nitrogen is
removed to give compound IlI(A). The reaction can typically be carried out by treating
compound I(G) with a strong acid. A typical reaction condition is to treat compound I(G)
with 4N HCI in dioxane and DCM. Subsequent aqueous workup affords compound
lli(A). Compound IlI(A) can then undergo a nucleophilic reaction with an (CORP)
electrophile to give compound lli{B). Because the —_NH, group attached to the pyrazole



El (iv)ES Side-chain E5(ii) C(S)-nethyl 2-(benzylam no)propanoatel: To a
m xture of conmpound E5(il (27.7 g, 0.2 nol) in CH3CN (350 nL) at 00 was
added K20®B 2008/q96260i on, after which BnBr (34.2 g, 0.2 mpCI/IBzos/awdded
dropwi se over a period of 1 hour. After addition, the m xture was stirred
at roomtenperature for 2 hours. TLC (petrol ether/ ethyl acetate=4/1)
suggested that the reacti on was conpk®te. The reacti on was quenched by
wat er (500 nlL), and extracted with ethyl acetate (400 nmLx3). The conbi ned
organic |layers were dried over Na2SO4. Filtration and concentrati on gave

t he crudep cbmp@bnd\quEisrlbt;s fshclive Bahup® p9|h6l@mdgynaﬁhu(K)etthSmrtrhtimt r ol
ether/ ethyl acetat

011 4/1) to | ve corrpoungge &ﬁ)z)l éél 39%) as a
col our | es¥ Aty KR) GoR %@P@'eﬂ %’t(‘ﬁ oLy Protecing e pyfgroles- e%rmiq_')o .6
(d, 1H), Bntdufld IRA). The huCopiilid reaétidn dardied Bubfdy thigtrahsFhation dEnde an

((R) 2- (tert but oxycar bony11- 4- net hoxy- 4- oxobut anoi ¢ aci d) To a stirred
sol ut i on a¥ylatioRportation i $ylfpnylations gedustive n@minatin. THFR?'QBYP njld aFRRCHRR er
(500 m.) dﬁ%méﬁé%@e NaefrBd (td MRhBve h&Bbactioh0ddicuRmly. byArBaByRtidnl Rlacion @f 55

nol). Then the mxture was stirred at roomtenperature overnight. TLC

(di chl or dH@k)Ha@yﬁdﬂ(Biaﬁ@aE@d/oy) by trggténg campayad 116 withyan Aevatingseagnriinet .
Th t : :
wnter - ( SOBCRrFeeied! &1 B, COn Gt ﬁéﬁaggé‘%%:zsés?)%’? E COfpothg eIt Dyer
was separexcest ohriisgcisdih iasdDIREA inNPEW and tes tresiting Sﬂluﬁlﬁn denhsn

t at 0 2 h d 4.
BTt rar SORAIEORL 0T alfoncadtl FhaRg S nauCaleTs BbhRnR huogns
oi | . 1H NMBséguenBaduebussyorii givés SoripayndliigB). 3. 0 (dd, 1H), 3.6 (s, 3H), 4.6

Elfn( bénH)z\n LSJR)S 3 %Qjﬁ(ﬁc}ﬁ%fb}l[}%ejﬁog tge eHBEﬁlg_rgaSétlo% v“hR‘)an rI’Q‘;’ter?é/cl:trophile

(E g ?rt)?litlrgmgryar bnnylr)umbapmbuteanmt &an be ansady(ljagleg mwtiggnlsuﬁommmund
|V e
o) ) L Feiget anifatan Somne. i Fenk ot qeActhas st o anes eefiondlly &g 1 or

30 m nut esut. EPicaPaBRAtIIA Bactioh. onditioR - iS8StreB dormBsundddB) Witle Brigglatidde
55- solution was stitrred at roomtenperature overm ght, TLC &%ﬁg’ rol. ether/

ethyl aced9gnbsugm3s R inthe; pgsencrcibRss Sehes2 coHpyplents EAlBA i on
sol uti on gaR@nPaHESS diIBIEIQrdﬁ?étﬁéne(flar lz)hou%n%@ﬁﬁét%tyeﬂl(m t&n BE ghtedcpteae (1
Lx3). The conbined organic |ayers was washed with N HCl (200 nix2),
aqueous NgMetrg (agsmt nﬂLL&GQ) asbﬁi -@@QRonheie) R dsiay @U@t'”ﬂagw Suglt as’ p-

concentr %t?&bhfeﬂylg iy ﬁweC?rVéEQhWotEé(b\é)sé 50én @s ?%«{qual%n%noPDIPEAm'irPB sépntised
the next step without further purification nt er medi at e

UR) - 2- ( ( Rych2-agrii Zgickiasesthgne. 4Snlaqe|qyﬁsrtanueous<mktmw@wasqmp@meﬂi(@) athel) : ]
T t 200
1) was SHIL SR ot o AIRON e bolarbid st of ol hu(c) if (eirBus

t enper at dypicallyevith gbase Theive Hlelréeobassasonpmedrt atyeitat wagliorecaslitipnus tp
ES(vi) ( 0 (o] X | t
further Jprﬁrgl %”&% ﬁﬁ]“ﬂ?ﬁ@hn; ateaEg VI i )c'&? %lfr}% 48 hefHafB Wil by
24( 2R, 55)pu4ftnﬁwnydgﬁﬁermxﬂgdun606fodmbadpl oera2| n 2- Yllacetate): Corrpound

w0y win st Al gl G Kiblebihg’ N e R iteokn et
sol ut i on coatposhd HIK(BY isatenroveditd gwpdatneairee baée)compmjriuidU(D) Tihnés chrcﬂybmaﬂ)jnlm hane
| ayer was, se

dth d with .
Lo or PRIt SRS MBISAISe hENEL A BRSNS Eb ot w ot
Na2SO4. Iaohtdoahuqn(mnm GG ¢ ahuqncglaimtr@pmeneb Eﬂ(ZABIéqLﬁ\%ergs o@Q_%)Has an

oil.1H NMR CDCI 3 1.3-1.4

3H), 3.8 JUPsequgnt Aausopy, wqusyp'_f?ﬁ 2928( ﬁ?mmncp sl,"é)(d nﬁome&indﬂlg%z Aﬁe

7.7 (br, yhderdoakes ﬂﬁdb@bﬁll&%éﬁtlbh)w&mﬁhk&q electrophile monety This nucleophlllc

24( 2R, 5S) - 4- benzyl 1, 5-di net hyl - 3, 6- di oxopi per azi n- Vil acet at e?) g

sol uti on reActedneALRE’ @S(BQY'PIJO”( P"‘ZY t'@" 55”%%“?”1 FPdF'HTiV? SFinAtoNRsORRIGEd NaH
(0.24 g, rﬁargﬂ&hér .le@c@&{stthstnara&m%fuf{&i@nantgit:umésw AltypicatchRtior Roadtiont es,
then CH3I ( & was added dropw se._Then the

m xt ur e 4@ediien ﬂ&@dr%atmg@@mppén% 2] mta aﬂcﬁcy@tlnaasgnt Sticl gspRT-EOIC!dp Rke /

et hyl ac / S t hat nmco I agd i on
was quen?ﬁégd&%% é/?a él@%ogﬁ% J%gr%dtelg)ﬁ(![v%f;egfsteg? X et h{/ﬁp agtcsg}tvgﬁg%(ugg ﬁ.xZ)
The conbined organic |ayers were dried over Na2804 Filtration and
concentration gave the crude, which was purified by colum chronat ography
(eluted with petrol ether/ ethyl acetate=5/1) to give conpound E5(viii)
56- (0.7 g, 46% as an oil .1IHNWVR CDCI3 1.4 (m 3H), 2.9 (s, 3H), 3.0-3.2
(m 11-1), 3.5-3.7 (s, 3H), 3.8-4.1 (m 2H), 4.2-4.4 (m 1H), 5.1-5.3 (m
1H), 7.1-7.3 (m5H) Internedi ate E5(i x)

S 1. 1N — o I L Y



- 57- The title conmpound was prepared using a nethod anal ogous to Exanpl e
El above except that E5(xi)-lIsonmer A was substituted in place of

( (2R, 5S) -wp20@/096260 et hyl pi per azi ne. See Tabl e 1 bel ow POT/IBNBS/HRLT.
EXAMPLE Fl : 5-114-fl uoro-1-nethyl pi peridin-4-y1) Carbonv1ll- N (5-fl uoro-2-
met hyl ovri m di n-4-v1)-6, 6-dinmethyl-1,4,5,6-tetrahvdropyrrol 012, 4-cl ovrazol -
3-amine Internediate Fl(i): Ethyl -26-

3- Ret hoxycar bonyl ) am nol- 6, 6-di met hyl-5, 6-di hydr opyrrol o[ 3, 4-

ci pyrazol e-1(4H) - carboxyl ate. To a sol ution of

3- Et hoxy GhdHsTBhetHENBO- BrHe- @bmbhyﬁarxmré ldl ﬂ}ffﬁd}f@'yfdtm nWs 4and pubseqleat, 5- di
carboxylic acid 5-tert-but ester 1-eth K ﬁft Ié‘:'i 69 g, 14.4 mol) in
CH2d 2” ( BIURRYS WEKUR AR PUA am@f‘ givescompaiad ghiermy The sol ution was

stirred for 1ahy oatthér\ﬁaw% cbpolimds Mpfoahuhe@\)wae(m@@a@rmeunabmmntﬁe yield
t he desired product F1(i) as a white solid (4.8 8 /% Mass Spectrum
Cal cd f orconyeiigshiRNiapaine) analagousreippRpunddoy stﬁﬂ@ rﬁi@ﬂa al reanipylations; 1Ayl
3-[ (et hoﬂ&ﬁﬁgﬁ{a’ér)eﬁ’é“ r@?&:nté qusﬁlklé'l% %‘ré‘cﬁﬁﬁrﬁ&‘&lall)pﬁﬁélﬁbfé‘ 4nd are known to
yCcar bon Ydro yrrol 4- c]'pyrazol e- 1(4H) - car boxyl at e
. To a pﬁ%%@%sbléﬁ%éﬂ‘e \ﬁﬁ’su%iﬁéf‘e@ hetyisg SiatSQ gThe§6 ¢hampisaly manipulations are

4- 1|
pl Sgg; 35(' P\Wﬁtteyﬂggqsﬁgkynemﬁ e é?rarahenxaug 9); L&aﬁ%ﬁ és%og,mté&.@gmb) by

suspensi danetheds hé@m@@l "atT 8. @rﬁ@ne BHdhP. Wetisabr ved

Vase. Spectiinee 2t Eeo Fopb o S Sors, ed Jegk. o 33%58’?*596 RN
FI (iii):leaving group ( hallde mesylate, tosylate etc) with a primary or secondary amine, thiol
5-[(4-fl %?ra?cojnor% g%hpbps%rcb% yte?t%ﬁfg ef ltﬁlge&ep'o?%ttﬁé/r r&%sp‘écéve i a(czj

tetrahydropyrro Cclpy ra 0'a mcrowave via
F1(ii) (reaB0ént oZZmﬁ‘nanyrahgi senoradassplauﬂne(sn/vlﬂf aMitidy ér38e nagid athbbrile @bt ¢thed 4 g

89. 2 | heat . Th
ot i on VA SERRVC Rer B OFRNER Aubtd ddrBiehBsientr BN Afousk T
F1(iii) a@sovdd ahefmres()énding urﬁg%amlwssarﬁpﬂmtef wn s@édnadchider (dJ AddL2B8W60F

i+ 96.. Found: 296. nt er nedi a
I(\l-(|2_|)chl @FB"%%PIq(ﬂ@r%‘ﬁnmﬁf8?9?”989’13m'§eFfﬁi'gfq)"u%q%‘yfenet hyl pi peri di n- 4-
o o L b o e ?t?”‘ﬁi“o”e'
pyri ni di Hia astereomeria m'zft%s %ﬁ{ﬁa ?(’?Paﬁﬂ}sé ietfoﬂ?ﬁ'ﬁ)m&%@’uaha@at%%qra%@. Qe
di hydr 09%@.@%ﬂ’fw@yéféa%ngcal%ﬁéemlw rh&thb@y\Rebviay toHBBE! skife R 3Re art, 0. 948

mmol ). The reaction heat to 95 C for 15 h. The crude reaction m xture was
cool ed t &Pr29¥arplen byoehramatagraphyc er J@CHO'P%HWE"{%%{P“ &antiogs f2) .Lerhe

aqueous |s€¥|é¥at %Q?%K/éﬁnh dlhlé‘ éﬁhnﬁb%ﬁc (Rixture0 it ) a dshtéraBniewixiRE By gani c

| ayers was bri ne O nmL), dried over rragne5| um sul fate, and
concent r 4¢qG4on cwl@i 9@ apﬁémﬂ@gq P%P%HV&?U\& cemppiRd (&9 RIEH el seeaRlng thes33 g,

1% Naéfas%?@%éﬂé”bn%oﬁ@erﬁﬁé ER8 InhiratDFRE R re( MMl duaf dastdrabdrs 2 he
5 [(4 f | gofresponginghpurpi gnantieinarsa - All soel isomers.-inclpding | dirgteremesic pikivyes i di n

4-y1) -6, raol3amne To a
pr)és)sur ee:)i\r/1g£m%1t Q'){véa@&rgédéagléﬁ%{dat % ,ggg&ﬁheﬁgﬁ%&i ol trimet hyl bor oxi ne
(1.47 m., 10. Bhemmlnpoumsmfdmnm&a b‘b)rmtfernmaa (Bl)ghatme@ammh)\aweerﬂ cansible 11-

(0 0647 & FoE3 Wi P BF PRl St Wl falsc PO bR GRHE e o

pur ged vm/!ﬂthowgrgsmmhf wtsznmtme pheemabhedicay addep@biefor Haminis{fatenctocdnirdals,

sol ution.was to_renmove .u sQl i ds C

e ssol Jea o eSO ropaR Gt TRbESdelihe S8mebloaakiran = & Brodiy

pr gv: dedf (BhRomiethe rreabt]ohodiutltre At apharmacedticatip uhacdePtdbld sglt aBd 386n sibply Tabl e
1 bel ow for

N- ( 2- et h;?F"“éefL\qQ Gﬂ%ﬁ%‘%ﬁ Nrﬂ?EfIle%?S%COI‘iFZPW‘PLMrtEF%tmﬁB‘tW? BN plkaling reagent

\é% cC:ar borawalslﬁséqlfbrm?tdbme& t|4e Jatfertiade’ BAEIt0 RYSHAPMMAESutitalyl R ESRSble JoRiM Ne.
5-[(4-fl @Sfiwoasa'ét Ew aplsédﬂawoﬁ sa"wﬁ*@s%aﬁywpww ¢f|tiis iryeption are readily

vinyl pyr '_Pli@p@ré’d By Yrbhtify thedba®d Bothpdurt \5|1r53tsQ1b§l@|hMny0&}{f\Fa€Pérﬂ[a3ndhrﬁ]oIPYHeaZ0| 3
-am ne. a pressure vessel was added starting materi al

[ 3-(2-Chl oro-5-fluoro-pyrimdin-4-y

| am no) - 6, 6-di met hy1- 4, 6-di hydr o- 1H pyrrol o[ 3, 4-c] pyrazol -5-y1]-(4-fluoro-1
- met hyl pi peri di n-4-y1) - net hanone (0.375 g, 0.881 mol),

4,4,5 5-tetranmet hyl-2-vinyl -1, 3,2 di oxaborol ane (0.407 g, 2.64 mmol),
Na2CO3 (0.280 g, 2.64 mmol) and dichloro[1, 1-

bi s(di phenyl phosphi no) f errocene] pal | adi un{11) di chl or onet hane adduct (0. 144




H1(i) 0 OOH C CH A H 3c 23ill 3CCH, , _..0 1 HCVD oxane,,, CHO 2)....N7-0
Is 1 \---CH3 2 phosgene, CH2A 2CI N3 H3'"" CH3 H .N NyCH HN H1(ii) H1010 H1
| nt er mediWOe0081006260 t ert - but yl PCT/IB2008/000297
3-[(5-fluoro-2-nethyl pyri m di n-4-y0Oam no] - 6, 6-di net hyl 4, 6-di hydr opyrrol o[ 3,
4-c] pyrazol e-5(1H) - carboxyl ate. To a pressure vessel was added

3-(2-Chl oro-5-fluoro-pyrimdin-4-yl awnno)-6, 6-di net hyl-

4, 6-di hydro- 1H pyrrol o[ 3, 4-c] pyrazol e-5-carboxylic acid tert-butyl ester
(1.50 g, 3.90 mmol ), trimethyl boroxine (10.9 nL, 78.4 mml), cesium

car bonat @hé% mir@ral 107 dkgém@bh:ld in an aqueous solvent medium or in a suitable organlc
dichloro[ 1, 1' - bi s(di phenyl Bh hi no rocen%d“ al | adi um(ﬂﬁ d?‘ﬁ nmet hane
adduct ((§°2¢8@t §ucly asg@etiizpp or tth@ PR car eﬁﬁ@”et@ﬂ‘ B}?enm on

was pur gedsivdd $blia’santis fe@ﬂnlﬁotﬁﬂaiﬁedt |Tﬁ€ d@@i@éd adid %Qﬁ)@arfl also be precipifted aohed
solution was filtered to renpve undi ssol ved solids. Purification b S|I|ca

gel col uﬁnSOBH'PBr?éﬁtﬂgff%ﬁ)h@selﬁl%‘gorgarl@@@'am fding fodhe gAKIION AN @Rprapsiate
provi ded lih&raf&dr %Cgelgduct HL(i) as a brovvn soI id (0.80 g 56% . 1H NWR
(300 WMHz, DMSO-do) 5 ppm 1.41 (s, I—P 2.38 (s, 3 H 4.43-
4.58 (m 2 mTBOszcqrngLmdsooflﬁoerla(@ or fﬂqulz @l that arg pgidic\AsRAtYSeier um
Cal cd fop, Nﬁ)@%ﬁ\ é‘g aﬁ@%ltrﬂ:q}éﬂ@us %rmb@él@éleﬁ@' %Eé‘edfgtﬂg cations.
5-tert- but yl :? ﬁ

uor o- 2- yr|m di n-4-yl )am no] - 6, 6-

di net hylEAampmShyﬂusugyraam d[\GJUdB dmrpwllsazlon@tq o @ikalingyeryh anetal salt%landTo a
0C sol ut 1 60%
di s;gr g i %H‘Fﬁ'%nr n?ar?e)a sof uﬁpo%%lfﬁta%@ﬂgga)ts' i T-R'éi%((aéégtgrhh \(lﬁlswa stir d( at

0C for 10@omvemfioral twkhrnctuesl nﬁeecrlre;mcall basescwht@h are( @setas reageatsatd prepane was

vas. quendel i PRONGPEF o Eefitte bisg SR blerbn A idelunpRloh PG 20 oo

wi t h Et Ofexiq Base s2llis miith.tha bedn:cmmpmeddsmtfarmnlaI(A)/errfsrrmEaéBWasmdnw-tomcbr i ne

1 x 20 |ed ove on |ve S oduct
b alee sl fAuRleThobd B oD RGST b ahEsbal iy Sekpfablpoiiohs s
C201;] llZSblﬁdléhEl bMﬁb&lunﬂESImqun)wmd mé@’fes;}dnm,tac rrE'ttigae ealtﬂ(:én' éésﬂyEﬁehmlepared
5-(chl or ro 5 uor 0-.2- net ri.m di n-4-

0 6 di e DY TRAE T il B GTiS o T RS aicg SRl AR vontining e,

sol uti ond@inrddl phlain)adoﬁbg%bﬂy gacc%pﬂaBlemmhdns nafedH2Rb? dvapbiatingathea dekritingM HCl
in dloxaneé né%‘ The tion was, stirred for h,.congcentrated in
vacuo, anefuiIyiosTYNesSy Pl & andey igslugey PLsSuTE: |"§%%’P‘Eﬂ¥§ﬁ’e I3y Algo PE. 67

m., 9. 58 AexiR@ Iowdraikatiic eomticts bpm%&dﬁua@dnfpbuméwﬂ% 48siRd9 g,
1.92 mMmo &? was added dropw se over m.n. The reaction
was quend ékﬂ'ﬂﬁt@'@"ﬂi'z{je(tfse'i’?ﬂ angdheR §vVarpral gdhea[ﬁau'ﬂ%ﬂﬁo'm@%mgdW??? iNa HCOB.

The aquegéssiay Mhaniep a8 efge! afl éMhteh c%@@té’iclﬁlgﬁheﬁﬁ: adantifed of F&g@ﬁ&bér@ed

organi c | ayers washed with brine (1 O mL), dried over MgSH4

concent r BieiRrably e@m}@/qdne oatem gpsyie @eu@{eteplrﬂss.qf reagfion, apgd giaxirayn .yaflqsoof49 g,
46% . Mage (ﬁgﬁ EI"FH%” &@lgd for C15HLI9CI N6O4F (M+H): 397. Found: 397.

Exanpl e HIL: LPOI’O -met hyl pyri m di n-4-y1) -6, 6-di met hyl-5-13S, 8a5) - 3-
met hyl hexahydelﬁ;)y@mQOlUI@ <ﬁ @FW@%@N inventiel) agé intubiteem 9fi proteia kinaset@tangdhy dr op

| o[ 3 I
(0! 2aay, PEreihYtaeaNay Bbf Geil, BRLERH SRRy aharisERsE B Ghdieh |
(0. 0862 Hnage 613Vitmraspct tquhesbmwpwzwmwhmmwla(Ghazemmzundz of sherpieisgnt and
THE (5 MkenttiSRdI00HRLO0 Kasmsh hpa AL 3t 90 C for 2 h. Vol atiles were

renoved I'n vacuo due redissolved in MeOH (10 mL). Triethyl am ne
(5 nm) was addiednanidbitdnef spmtelmlmasstG ithee dorhpourtts are usepbar tiei treatiPhOfusi ng

20-60% ACN 9% pr oy he d r. solid
(0. 120, Sesbtone ALk falh aSY Rt deMiorTBletit ok A e batbioBy, Caliior® oF g
nmet hods awehnigedih the d:‘:b(@ﬁhbe idiabetesviacllifie eandatsl c&miphbetiom tancendserendmd NVR
dat a. . . . . . L
inflammation, central nervous system disorders, cardiovascular disease, Alzheimer's
disease and dermatological disase.
Protein kinase C has been linked to several different aspects of diabetes.

Excessive activity of protein kinase C has been linked to insulin signaling defects and



- 62- EXAMPLE H8:

4-1( (2R, 5S)-4-113-115-f | uor o- 2- net hvl ovri m di n- 4- vham nol - 6, 6-

di et hyl -wo@oe/a992%p opyr r ol of 3, 4- cl ovrazol - 5( 1H) - vl | car b@a¥AB202§/860297

di et hvl pi perazi n- 1-vl) net hvl | t et rahvdr o- 2H ovr an- 4- ol OH CCH HC
,,CN N-}"CH N\NWCH3 O H8 Internediate H8(i): 1 6-di oxaspiro[2.5]octane A
sol ution of 4-nethyl enetetrahydro-2kgpyran (1.00 g, 10.2 mmol) in CH2A 2
(30 mL) was placed in an ice bath then neta-chl oroperoxybenzoic acid (2.46
g, 14.3 mmol) was added in three portions. The reaction was slowy warned

to RT andnhérbford €l tHeOInsaih tdrs@famemhad Tipeh tRivetsa0 HKasik( 20 etrla). JABlol.

extracted with CH2G 2 (2 x 1 nbln extracts e drie

NS Gt o hat St ot o 8Bl aP e ARGICaR S hedog: o e
oi I (607 2p8.2122%b91) W, "REi af a1 1Bgiol. )cr(e4n (4682R6388-6347 (1993). In addition,
4-benzvl- 2, 5-di net th oi oerazi n-1-Arnethvl)- tetrahvdro-2H ovran-4- oI) To

a mecr ov\@y@lq,si havegdemapsteaiedi mayked( mg@gsw pzotglnnhlﬁp§e Sn@ctivity in tissues
(2S, 5R) - :knaﬁﬁzﬂblbezsh o Wld'i‘éﬂé%a@dngtﬁcétfoﬁé WHen ZexpofedPtd %@r@c@?ﬂm@f

MeOH. The vial was heated to 150C for he m cr owave. crude

react i on opaditiensncleatt. rla® et alo JpElinilavest. 3 Of¥Mi @PRIKBee) T. §7233|nﬁmﬁ@b

| nt er medi Id6: 5141-5145 (1989). C P A. and DeRubertis, F.R. J. Clin. Invest.
4-{[ (2R, %_#goﬁlgmhyﬂ pi pera(z?n)i r?\fer?e t hyl Cetrahyadro- 21-1= IByrn¥%S4 ol

To a sol 831 JA6BIBEB (OB TRIBA. 2. Glinotiest. 87 1848-16465(1887). was added Pd/ C
(72 g, O. 07 %?1 Kinde rc’ecala%v@n hég%ﬁ#e%ﬁt 2SR Wi t@é’ﬂf_@b\{éﬂg Qﬁrébr with

H2 gas - en run un ere overnig ted
reaction pmmotwneanﬂasarfcer t Botedtbedg; Suyrand Wenjlstein w i BiochermnklotAspects Sel.

ared 32[‘& AT, g@'?ggﬁn’g&ﬁj n gﬁma%(t Lp @b%g;l 1dilat 810609 ¥4 460 08%), 1P7%
al R( ZE l5$§ kdovirh hdt (ﬂalbltamrotbpﬁatemth}dspy@||mh|titcms é{g/ b}famvaah-p&eﬁantlng tumor
t di hyd | o[-3, 4- | -5 - -2 B-

ai ot yl 610 5 PR bl o L BaBeacde R Xbas HoRORY Mipfodte. Sofbound
¥\BS pr epal.eChr¢sr Resnet:hadss-48ed ()1319131 IMDrExecremltlg tH? ;ﬁbl@itekin&aacmagrhieitq‘r, bel ow

or were prepared usi
ot hods TAGFIGING L3 SELHC) MesabB0B 6 Bavep itesy time! g aRdlcmetbor
respecti ‘éﬁbMoanrﬁ §&H¥ﬁéésﬁdﬂ detdnfefdtﬁgecmﬁre@ﬁnﬂﬁ%elﬁm particular on human
gz: gyl 00t k@t{gsrtorg rnglc% on carngr%gaélrarf]feét a?e(?ar-llz:aetr)lRees 16be|406\,¥ f72£39 ?%T%'? ﬁ\nd VR
N- (5- f | ugb@pdaitistithed YresBhtdhvirdioN Ja)sofacﬁagmﬁdmb Teverédl 4MDR3 a@eﬁts%akmg
tetramet hyI pi Eeram n- 1- vfi car bon %;pqgﬁterdf 5, 6-tetrahy drOPh yrrol of 3, 4-cl pvrazol

- 3- ami ne thenpefgctiye GOUPPURYS Wiagh a eci.panqjl.@ptlon with othier chemotherapeutlc
agents.

Protein kinase C inhibitors have been shown to block inflammatory responses such
as neutrophil oxidative burst, CD3 down-regulation in T-lymphocytes, and phorbol-
induced paw edema. Towemy, B. et al. Biochem. Biophys. Res. Commun. 171: 1087-
1092 (199)); Mulqueen, M.J. et al. Agents Actions 37: 85-89 (1992). Accordingly, as

inhibitors of PKC, the present compounds are useful in treating inflammation.

Protein kinase C activity plays a central role in the functioning of the central

nervous system. Huang, K.P. Trends Neurosci. 12: 425-432 (1989). In addition, protein

kinase C inhibitors have been shown to prevent the damage seen in focal and central
ischemic brain injury and brain edema. Hara, H. et al. J. Cereb.. Blood Flow Metab. 10:
646-653(1990); Shibata, S. et al. Brain Res. 534: 290-294 (1992). Protein kinase C has

also been determined to be implicated in Alzheimer's disease. Shimohama, S. et al.

Neurology 43: 1407-1413 (1993). Accordingly, the compounds of the present invention

are useful in treating Alzheimer’s disease and ischemic brain injury.



1. GCs2CC3, Pd(dppf)Cl2-CH2C12 2. H2, Pd/C 11F To a pressure vessel was
added [ 3-(2-Chl oro-5-fluoro-pyrimdin-4-ylam no)-6, 6-

di met hy 1-wo@oe/a9yz$p o- 1H- pyrr ol o[ 3, 4- c] pyr azol - 5- y1H( S) - PCA/1B2088/0@R97anet hyl -
pi perazin-1- YO nethanone (0.150 g, 0.330 mmol),

2-allyl-4,4,5 5-tetranethyl-1, 3, 2-di oxaborol ane (1.12 g, 6.66 nmol), cesium
carbonate (0.543 g, 1.66 mmol ), diche®ro[l, 11-

bi s(di phenyl phosphi na) f errocene] pal | adi un{11) di chl or omet hane adduct

(0.0408 g, 0.0498 nml), H20 (0.3 nL), and THF (3 ). The suspension was
purged with apgﬁéinflmas% (maunwtyh@lao pldys rardinggortafOfold @t cardidvasditar d:@edsed
solution was fil tere m)ve un |ssogﬁed sol i ds and tr%e vol atil e

removed iFFeRREGPION "F%?l a%t"’\}%é" g Yaseatyengs PagRsiows ﬂf?”%?n'ﬂcrfﬁﬁ/%d

pal | adi Uagdtopstiibfoh aRd Q?F&tegmsnoa 3R0rowl provsis kindee s intitsitor -préventeligRensi on
was evacuat ed and backf|

d w th hydro for 3 tinpes and al d to stir
for 15 hIRRse. nGRberE. CHRb SuEDaRtAGoh oabs T8 252 oRPRATDLVObaIHECRUSa he

filter caffenasied cywnhrb.t@éagn;’onsﬁafé ibkiBitibh of fh@tr%uﬁem%ada%ﬁ/ecburd?r@e@rrat ive
HPLC provi ded the desired product 11 as a white SOIIdcg.g . 149

EXAVPLE kinasgGaipflikitor ajg alser Bspivled ieating ¢rsdinwssulan ds 'Espéfwge 11
above. S%@rdTa%bil(uﬁcﬁ'onb%h&Wn& QcheriE M, MR datp FERSVVELESS: 331653%72 (1990);

| nt er nedi at e tert-

3- am no- §080Ki He@h@llﬂxg{ﬂ(iumﬁamélayﬁ@i? 674 £t988X y The rolg of protein kinase C in

di hydro Y 1R70 |at (o] 0

ot hor GOkl aRobie RO B o gy U DR e

5( 1H) - caldyelsybeing corselated, wnﬂemgremsecu yespodselite egpnistpy | Bastynyll.akiJnend 180, 3.0

St et foloBl ITOTIE RFedaf, RRE plBe HiBlcated in the, bischemical,

under ni pathga@y. Im hthemplateieteamsy bfastor s madulatiomt o) Gnicrad@scularn rpegeealbibty. t wo

ot ur e TREATAE o o BB A et 1 Fp BN, HRh? el Pl Wit G e

title combibitocy haveabean eintanstrated dto( affet agpmkSWuce’H—lag@Bgét&ﬁOtrNbﬂalelets

ST, P § lSchin T 5 ) Pl By g 7

2D- NOESYaI‘dNFbIddkmmdlsphﬂUOéd amo&hhﬁumwrcelspmwfembat dvbtydrhdtopHO hiadh %Eakl
L. 72ppm 5 i _: %3561% ﬁ@?ﬁ!{l Tfeﬁfge the present

3-[(3-fl

(trinet hmbmpbmtéa@wéfmh wa&naﬁdudvéacdraaa%éésé alhdrabclienis addtestdnodisl) - car bo
xylate. To a f] ask egP@Ptged with a condenser was added J

mol ), Cesi urhemBsh 8ofoBrotes ifRse, Cohasy aise- aran h’ﬂ'??dpiocgéif?@g'f’g'cé'
14nmol ) dBGi%feF’éJQQé)n é@‘é@@r’%sas OHBrMlet al0 JTHVEPBlerma@N g8 0924-299 19873 2

nmol , | %9 and di oxane (150 nl). "The reaction mxture was stirred

for 15 nRAVeRser- rﬁnﬂr%‘g%fﬂr BrpoBpBers. Dematel. 12 m42i3e(1R8Y) hERALRSE isr r ed,
degassed cHabetriteb nhbﬂ@&aﬁ%ﬁeraﬂaﬁdm@rwrﬁc% hRAbRA afbté&%és@r cl6

hour s under nltrogen atnosphere and then evaporated 4/5 volum sol vent.
V\at er wadhibitersotRyedeearromndo inhipit keratinaaytecprelifertion l@ﬁﬁpanrmféhaitn@rql@isloo
Theﬁﬁ?ﬁb‘é&ﬁ? Srgr lﬁFbut rg-légﬁ @H I‘_N'ettg WAl DB dtéﬁhﬁégf’é ARUHUS

SOdI um c ie anhy r um su rate) ftere concentrated
and puri {199d) tﬁpllaml Ve eftad QMML@M_@Q&M%%Q (‘tﬂ%)cémmﬂdly.’LBKP as a
white so ate J(iiii: tert-butyl

3-[(3-f L’{é‘&gg’%-a%g’ﬁe@?’@“eé i B¢ &%gi'r% no] - 6, 6- di met hyl - 4, 6

di hydr opyr r ol Bje3 cdmp]nmdsazbtte- Bt(/élhi)oncanebalxyl |8stfme‘-l'snle:ctlsml uTheogompouridsi )

S vy, BietSTRRtaly i Brotel? Rindie /e 3 e el 2 diméShriq ol Beraiphs

evapor at adzy@hé, over tlmresrdnmmmprotéhkmasm&usonﬂmesd ue.edamnth, dbka,rapsilar, eeta

extracted with ethyl. acetate t he conpined.organi.cs wese ed with
ot or_anged i, Sbdtinde RPolLRr U BreaEr e Ribiy Bees 2od el

sul f at ﬁ) lsoﬁyr’|né§r(ffdprotémcleﬁésfeat@daﬁdﬁcbmbhalfyi it tarpnwgmnggt%)rmtt%%a?% | t(és
give the title conpa g - EBS,
ety | S6nCenfrataRaaT IR "v{'b't'qﬁ e aber BRE Soebieno y)
3-[(3-fluoro-6-nethyl pyridin-2-yl)am nol-6, 6-

di met hy1l- 4, 6-di hydropyrrol of 3, 4-c] pyrazol e-5(1H) - car boxyl ate. A sol ution of
car boet hoxy chloride (0.58g, 5.35 nmmol, 1.2 equiv.) in THF (5 nL) was added
slowy to a suspension m xture of J(iiii (1.6g, 4.46mmol) and DI PEA (3.9
m., 5

—




- 66- equiv) in THF (80 nL) at O C under nitrogen. The reaction was kept at
0O for two hours and then warned to roomtenperature and stirred over

ni ght. THwOoreems2sn m xt ure was concentrated and puri fi @TOB2008DWRIY
chromat ography to give the title conpound J(iv) as a white solid (627 ng,
35% . Internmediate J(v): Ethyl acetate-

N- (3-fl uoro-6-net hyl pyridin-2-yl)-6;60-di nethyl-1, 4,5, 6-

t et rahydropyrrol o] 3, 4-c] pyrazol -3-amine. To a clear solution of J(iv) (627
ng, 1.45 mmol) in Dioxane (10 nmL.), 4M HCl in dioxane(10.8 ni, 30equiv) was
added. The reambi@mgasimaslbmheapres@mrmmﬂan dre particarpg natful én freating those s.

011 S BB ot 0 SR TS il i 7
J(vl as I

Et h%' I aceisabated:- ﬁ:63e)fa{rhk§lé ah&elevated bIood qucoserI]eveIs found i |nI diabetes leads to an I

TF) - var bHITERETAEIovAion ob Menbetadt SoPERe 51 VAT phoegure. PiosaNal Adgieg”
nol ) in MSM@E/M {059261 085 ,(19923 3 mbéte\é@ﬁk@didrédaﬁﬁrpm&%eémmné mpke)

under N2 at 0 C The suspensmn of the crude product J(v) (48
mml ) i n oman platelas) hagakeaiderstelaled wilhsbeir pHered J88RINSA tma;gpmsgs \Aﬁ%StWa't' rred to

room t empey aldy &y S, %aétééwbswp’peql FA mtmﬁeq{uﬂﬁéﬁ\ﬁtamﬁre@éétbpas@ over

ni ght. Evaporated sotvent and vol atl le, dried in vacuumto qu ve the title
conpound h@@m shewn Hol bsaselectively phpsrhorylaler oty f piotaivRkinasea.C EbetaPL ENis

S5-[(4-fl h di n2-
y1) -6, 6 A eeRrPEionfE R ke & Aidkaing i b of 81 sPeb MSBRL T oo
A sol uti cah, MM@M@_WHWQMQ (1991); Hsieh et al. J. Biol. Chem. 268:

4-f 1 uor o- 115-1%9@;(%'&%32 'nﬂ)addd'tﬁ)ﬁr eTelaV{ v\ﬁ)gl %%:%figvamtggthrs %ﬁ%q\f%g%@me and D

PEA (0. 18m) was heated 't
concent r aesmbnsibkeefor @ayihnolmkem)a cellepratiferatios sdiitedtie i atpheHE Gy niel Ginyolsed irEt 3N

(o), Lt e e R DS UKol Bt i 1 gty | 1)

(80 ny, 20G%4y-416853 (1998 Table 1 bel ow for NWVR data. - 67- EXAMPLES J2- J8

Exanpl J2 d t hod

above, i h ENLITRE G heTa R TSRS ey fisero R0 A0Le 1 BRTRCBAEG: at o

\IL ﬁ/\éi é ?Z Cleipha isoggmé has beerssHvavmibinave boteatial Hethe Tadatraerdt df abphwopathy:nanes and
a

Nie 11 oo PGBl ha KnakontmayTe bRying S TE-ndkcer diskelgs Shoed(Rravads 1 o) -

2,4,5,5- tr@bh@ﬁembvnwméreaau Diabeids|5za 2r1bqu2y@9 2006). PKE él@hé @a¥ nplicated
ropyrrolo 3, 4-clovrazol -3- anine (jut é‘ CH21-1 1. Cs, CO8,
b Appt ) S beas RaTBcty oz el Natuskbledieing Bl 22%ehd (¢G5) ) also n the

regulation of Akt activation and eNOS phosphorylation in endothelial cells. Partovian &
Simons, Cellular Signalling 16: 951-957 (2004).

Assay

Protein Kinase C beta 2 (PKCII) catalyzes the production of ADP from ATP that
accompanies the phosphoryl transfer to the PKC Pseudosubstrate peptide (A-> S,
RFARKGSLRQKNV). This transfer is coupled to the oxidation of B-NADH through the
activities of Pyruvate Kinase (PK) and Lactate Dehydrogenase (LDH). B-NADH
conversion to NAD+ is monitored by the decrease in absorbance at 340 nm (e = 6.22
cm 'mM™") using a Molecular Devices SPECTRA max PLUS spectrophotometer.

A typical assay was carried out on a 96-well, clear microtiter plate in a Molecular
Devices spectrophotometer for 20 minutes at 30°C in 0.1 mL of assay buffer containing
50 mM HEPES, pH 7.4, 5 nM PKC, 23 units of pyruvate kinase, 33 units of lactate



11 Exanpl e J9 was prepared using nethods anal ogous to Exanples J1 through
J8, except substituting Al (iv) in place of JO as shown above. See Table 1
bel ow f orwNIRBSA®R6269 EXAMPLES J10-J16: Exanpl es J10 t hr oRGh/IBA6S/ 00y
prepared using nmethods anal ogous to Exanple J9 above. See Table 1 bel ow for
nanes and NVR data. EXAMPLE Kl :

N- (2- et hoxy-5-fl uoroovri m di n-4-yl)-61-6-di net hvl-5-ffl 2S. 5R) -2, 4, 5-

trimet hyl pi perazi n-1-vll carbonvl}-1

. 415, 6-tetrahydropyrrol 013, 4-cl pyrazol - 3-am ne - 68- Internediate K1(i):
tert-but )dehydrogenase 0.15 mM peptlde 0.1 mM ATP, 1 mM DTT, 4 mM PEP, 8 mM MgCl,,

3-[(2-eth fl -4- 6, 6- h | o[ 3
T Gyt AR ARG B BN e 10 A ) Gl R iy g it 01!
pr epar ed A¥udi G660 ¥MNe 071Bg)rflM%ﬁ'lpBUthﬁ‘ﬂ1ﬂiltof nsrbé@ %&Iuﬂén@@mgﬁ-@ﬁﬁspﬂfahaﬂm

Twel ve 20mLBi ot%%se m crowave vials, magnetic stir bars, were

char ged iggiing bfarldhé’hémobﬂ?d'éyrFfaé? aﬁ aﬂ?ﬂtalﬁg (Pé'ﬂﬁ'?rrd‘fe)’e senieaied, 9 a$0 was
added 10rkcoiqdins afosbE@mﬁarpeeééswsbma%%&aﬁewé@ iHitibRA Hyathk QWBMoRYf SN
of anhydrous et’hanol. The vials were seal ed, and processed’in a batchw se
fashi on JOPMM ATBi ot age Initiator mcrowave. Each reaction was heated to

160C for 10 ”Sf&éﬁ?%tat@‘fldr?ertlc r&ifete fo?qb e bP& K krrﬁi%%trbg&low wee H@éﬁmﬁ&?ﬁ?d

(the reaction was”shown ﬁ%conp he contents

conbi ned saEa@tingvmmSpha@ccemgredewdersusaﬁtatefcoecmmpn (81§ mihydittingainéial ( a
solid pr of the vial), and the washings
conbi ned%(éloeu ?%gtg?&g?]#g coniegﬁzp Eé’%ﬁ%ﬂe vial. The ethanol was renoved in
vacua, and the aqueous extracted with ethyl acetate (3 x 150mL). The

organi c extracts were dried ovyer j $ ate, and the solvent renoved in
vacua to afford the product a\g avﬁoggw yltléy]il |l ow solid (14.1g, 96% . This
was sufficiently pure to be used directly in the next step. Note: Thernal

heating tq reflux for _an de erig,od. of ti hour . d.&Ho ffect
the. t r andfhsiii e eadhaf i SEfochl: Ve Folhe haimat St deroRhE IR o
heating &T Pléﬁﬁétfalé dddcentrations dndakytie the 6Rchealis evastant iiyr ATPMSEnzyme

I nternediate K1 i

3- (2- et HYRGVES. ‘ﬁ‘i?é)@ear"f"?fﬁo‘ia% i?%?‘i' )38?9‘&\8/? 9 kas = Vma(E], where [E] is the total

di met hy 1efzfindi bdrﬁ’cfefhﬁﬁt’énﬂ oErazyﬁTec]IﬁMbm@I Eorlstantsli pamit| & evaldes) awem uti on
of K10) (175 ny %‘F‘ yl.ene chl oride was added trieth I am ne
(0.07 mde?f@'f@&)bw Btlt'P%\h% ' '%t“ﬁ?latd’ﬁ[‘%‘i"%f"d?'méo{‘@e@@ ieps tq agmagg! foraf ¢ er
stirring gt eSApRitRENRRIBILA Dabed ohZhB MérFisort BGuSRINY.CNorfigsn, rﬁFfD\Eﬁchu’ﬁ vacua
and the residue was partitioned between nethylene chloride and water. The
or gani ¢ m gt288 (&N concentrated to a yellow solid K1 (ii)

whi ch was carri epygRmMdARIL ComPbSRINBATORMUCAONY) DOSRERETRBIMBSESE 111)

Et hyl 5-(chl orocarbonyl)-3-](2-€ethoxy-5-TTuoropyri m di n-4-ypam noJ -
6, 6- di met hyl - 5, 6- di hydrOpyrroI o[ 3, ARMIVSTRAZION| e- 1( 4H) - car boxyl ate. To a

sol ution of 0 e ed 1
nm. of 4M HCl Kﬂﬂ d%xgﬁefg eﬁ%h[ngr Vé’?? rri hérrﬁ&er@g% ?%Trg&eérha?{lfr ’g\ﬁi'ﬂma m% e%r S,

t he sol vemounagf aching geanppund arsugnomngdor Wl miﬁpmer@thltpdh%@sﬁkd@d invthis arti #d f or
sever al I,

purifi ca?’ ?glﬁﬁn%iﬁg?é OP%@%S#?QM@’W@ rﬁ%r%déerﬁgiaﬁggwfér%noﬁ\ar ri e 'n'Strattljosnl ng

t he sane tegnhoipdar eSash |toplt:$161vqmld3[bard18¢l{$ﬁed),f eigntierGeetineare apd  Gilwman's H VR

(300 M ERSEERGT 405 bl okt i 6,4

5 17(2 HPhdrmdcerficdl?2 SEiehces. O8(eht Hd.t Matk2P@8lishinp, Qd), E&stont, P/& Jh@séS?

N (2 eUh G %&3?&@?@9@3?%1%?9%?9@@6&%?m/nf-%v?<f<{'@§?t§pe3f.t9?4veb°ds

tri met hylapdpenfositiods dédaribet tiepels.- Ihélfcﬁloﬁﬂtgeé)faa’cmetr alrleypfrbmdécﬂ Sordhstmptiveazol -
-amine. To a solution of érnge tlnté %70 0..16 in S)etrath drofuran (4
1) was RUERASSP SRR afe 5o s @3@@9%0 Bt FVERI 08 4
equi v) and di TR®RbAPBLEINYS forfLIBGA| and theSprodided )in siliftgblé &spicdl] oral

m Xxture was heated in a seal ed tube at 8OC¥ 16 hours and then allowed to

cool to @PBiPaFNterahpRarAageuticatPriviatiensfoe UF%a[tEhedF?qtﬁnﬁﬂmfeD'%%” adiaéebne
sodi um h e%ééjeTrﬁl.@'c:'oﬁ-Fe;)r()qh&§QJf"iﬁ9 dr@scﬁ}]ﬁhvémbfi%gb B GafdiniSterdd OM§ as

conti nue roomte ature for ‘one hour. The solvent was renoved in
vacuo and the resi due was purified by reverse-phase HPLC using a gradient
of 15%to 35% acetonitrile in water (0.1% acetic acid nodifier) ranped over
25 m nutes. Overnight |yophilization afforded the title conpound K1 as a
white powder (37 ng, 449% . See Table 1 below for NWVR data. EXAMPLES K2 -
K19: Exanpl es K2 through K19 were prepared using nethods anal ogous to
Exarrpl e Kl above See TabI e 1 beI ow for nanes and NWVR data. EXAMPLE K20:

o, o o = A AL NS N N\ ~



- 70- CH3 C10% Pd/ C, MeOHN. y. CH3 H2, 40 psi 0 H3C NH3C' N Ti(OPP1) O
K21(ii) taNC CH 0 K21 CH3 NH N HN 3C4-1" ;It 3, _orcH3 Ki(iii) O CH3

I nt er mredisiOe00APM60 ( 2S, 5R) - 1- benzyl- 2, 5- di met hyl- 4- (t ePCAABLOYOBRP DY an- 4-
Api perazine. To a mxture of (2S,5R)-1-benzyl-2, 5-di nethyl pi perazine (11.0
g, 53.8 mml) and of tetrahydro-4H pyran-4-one (5.39 g, 53.8 mvl) at 0C
was added Ti (1V) isopropoxide (19.2-a2, 67.3 nmmol). The resulting m xture
was stirred at rt overnight and an orange suspensi on was obtai ned. To the
suspensi on was added EtOH (25 nL) and NaCNBH3 (4.27 g, 64.6 nmol, 1.20 eq).

The resultablets ©F taps@esyass Sdll'yrdjredqaéoust sﬂﬂfenglénb lo’EbﬁgéS?ambdms rpiowﬁurse was

t hen quenched with water a | id was generated.

SuSpene: GHATES T GHE. AR e G 406 SAnPosiIans for OE! J38 MRUNPINE Pae & s
concentr aghed HHsIRs foreaaiRiigpsaestehthg, DorihgSart presasvimp i orabrl 1t pbduté h

Et OAc (500 nl), dried over Na2804, and filtered. The filtrate was collected

and concequ@?%mﬁﬂ'&’ere‘eéa%ea”‘ﬁ)ré?@}?@et oPrEPRTGHNS, yEIRIgIR opY 1898t | was
di | ut ed IﬂhaTrHEcélfilQ&nyraacea{raﬁlePééo&ﬁm@agtaﬁ AR AEIRShUrECtHRNBT\SRiICR Astd oAy

am ne. The suspensi on was ltered and the filtrate concentrated. The

resi due WRsCqnyentianal "E)ythéoﬁﬁnﬁ‘eéﬁr@ﬁ’&%@%)brﬁﬁ Gopied with 5a 1phgamagewically Et 3N

to afforfiac‘b@ agl%sér'itgﬁlc %Qﬁ%%cﬁsaé’%wcem %6nds9e%f£}9 orsél%erWH%féﬁ?Qbatt@ K21
(iri): (2R'5 2, 5-di et (tetrafydro-21-1-pyran-4-~yl)pi perazi ne.

(2S, 5R) - quaamdwte;g@mm ﬁ?&orﬂthfttﬂ I‘S&ﬁtf@mlp@rtﬁm@ W@‘ﬂd@@r%@ﬁtﬁ@eq 13.0
g, 45.1 V@rsalgh eY?\ﬂ in MeOH (500 nL). -71- The solution was added
into a Shaker cont al , ich was previously charged with wet 10 % Pd/ C.

Hydr ogenat i on Faesulationsifecioraliuse may W&Hethmhmmfhermlatmg@ﬁ whesgisditee. The

react | on . GUIBLERGS ThAEE Wit e sBIRAGIGAR il kBl BSichi bSHRakhr ough

celite an e was conce ed “conmpound
(9. 0g, 1@atdum HobRté 30 kavkir., Tmmmb@) indthppiorrh . @ 2saftdgelati8 céBsUst,

?I—)é, 0, 1. Q/vAf‘ie(rgg tﬂe %cté% F]&r{ed% [38 m%( ajmth \ggéﬁgfnﬁ] %ﬂ%dl&rﬁ?Sg%éhdg$ 8% %ur%o?l 3. 67

2.85 2 diquidrpardffitdpr ol®e@d. - 3.15 (m 1 H, 3.25 - 3.37 (m 1 H), 3.37 -

3.49 (m 1 I_D?-\qf}éc())u?’s gggpens@%sggdrmSally COH%éln ac'EPve ingredients in admixture with
excipients suitable for the manufacture of an aqueous suspension. Such excipients may
be a suspending agent, such as sodium carboxymethyl cellulose, methyl cellulose,
hydroxypropylmethy! cellulose, sodium alginate, polyvinylpyrrolidone, gum tragacanth
and gum acacia; a dispersing or wetting agent that may be a naturally occurring
phosphatide such as lecithin, a condensation product of ethylene oxide and a long chain
fatty acid, for example polyoxyethylene stearate, a condensation product of ethylene
oxide and a long chain aliphatic alcohol such as heptadecaethylenoxycetanol, a
condensation product of ethylene oxide and a partial ester derived from a fatty acid and
hexitol such as polyoxyethylene sorbitol monooleate or a fatty acid hexitol anhydrides
such as polyoxyethylene sorbitan monooleate.

The pharmaceutical compositions may be in the form of a sterile injectable
aqueous or oleagenous suspension. This suspension may be formulated according to
know methods using those suitable dispersing or wetting agents and suspending agents
that have been mentioned above. The sterile injectable preparation may also be
formulated as a suspension in a non toxic perenterally-acceptable diluent or solvent, for
example as a solution in 1,3-butanediol. Among the acceptable vehicles and solvents
that may be employed are water, Ringers solution and isotonic sodium chloride solution.

For this purpose any bland fixed oil may be employed including synthetic mono- or



Exampl e K21: 5-{[(2S, 5R -2, 5-d

| met hyl-4-(tetrahydro-2H pyran-4-yl)piperazin-1- ylica

rbonyl } - N\WO220@496269- 5- f | uor opyrim d n-4-yl)-6, 6-d net hyPCT/IB2008/660297%t r ahyd
ropyrrol o[ 3, 4-c] pyrazol -3-am ne The title conpound was prepared using

met hods anal ogous to Exanple Kl above. See Table 1 bel ow for NVR dat a.
EXAMPLE K22: 4-11(2R, 5S1-44[ 3-f(2-et$mwxv-5-fl uoropyri m di n-4-vnam nol -6, 6-
di met hvl - 4, 6- di hvdr opyrrol o[ 3, 4-c] pvrazol -5(1H) - vfi carbonv1l-2, 5-

di met hvl pi perazi n- 1-vl) met hvl | t et rahvdr o- 2H pyran- 4-ol Exanpl e K22 was

prepar ed ditydegidet Mogedifgra Fay Uscidsd sieine® | deitlackb ive usexinehé pri&faraiion vhs
substituted i nl | ace of (21R, 5S)-1,2,5-trinethyl piperazine. See Table 1
bel ow f ofMRRNRCIESt a. EXAMPLES K23-K26: Exanpl es K23 and K24 were prepared

using the net tpél cdppeuhdLEf fofmEsaApPhAd KB) ma?\eqso B @aRfinisterid & iform 8PNMEr S
A and B respectively, were substituted

(2R 5S) - PUQP<§'@F'?%¥HWBE lpigistration %&aﬁﬁr%ﬁ Tese &HH‘PR%OR}%?%‘ B¢ BEeRsFehar ed
usi ng ”Etbk)‘?\‘ﬁﬁlnﬁrﬂ?é Qﬂ@qﬁltﬁ 8 sEeHPhéh- lﬁ%aﬁfbd)éﬁclpléﬁtctﬁﬁilstshﬁ’d at&dott s lcemi®y s A

and B resEectlve , were substituted in place

(2R, 59) - bupliaiq at fﬁf,ctamrpp?fémzan@wdhmesqﬁ@reunelﬁmqhsxe@éw@sregeasgthq@ryed in
pl ace of 5@ ﬁlmg&ﬁé,?ﬁfal@% Cogggbg@é}la%d%trpggwgg ,g?? names and NVR data. EXAMPLE

L1: N-(2-ethoxv-5 uoropyrimdin-4-vl uor o- 1- et hvbi peri di n- 4-
v1) car bonv11- 60r6toa|0ﬁ‘e0$wpmparzatlsnss-f@reexemm@r%wnsmlai[mms deljes soluffons. e ne

, Dl PEAI H N

N Ocre orenesiqne; St i dtmbodiids Hidisath it afé dhpibibe. '
3-[ (2- et hoxy- 5h¢ campopyds of igrmula(HDand (B) may Glsh lnetaldmlmse@d in the form of
di hyd I
o 3 bR anEhbYRE R, Suc 46 bmaRlRRNGIRY GedbaX otk al vt
was addednd rﬁulmlneﬂ'aﬂFvesmnspasnm‘s canf H)eudfmmeﬁ ﬁmrmI‘allvpmepi;rqfcnhoephbhpmiebpnyI
chlori de ﬁ n@dl 2ter fﬁ% Iéfter . @a% PI}{?'{S hours at 65C, the reaction
was concERET AT SRPIPFeH Y E‘H{If% 6’?‘ "Sut further purification. To
a solution of Detéfgd Ie%é(sZefembownpﬁauhHumfdpgrpreswt riavention are of the order of

Oam - th Acar b -6, 6-di nethyl -5, 6-
A ot obaBo G5 shalks Bady WBlah Iadih il Maglkg Batw SR A RSt At a8 &
of a 10%§beltwwnh fm;ﬂwﬂodmgﬂ@ bt]gdyOWeught tetabeutol 00 Afﬂleg gbey’rméém tthg:l&ml vent

i n vacuo, e r ue wa rifie e above e

bol o b olndgiaoag: ROV BK R B SPECTc dlose ata Ta L baTiRdat REUST gl Gopbar e
us Id n% Ngegb?d% Eﬂ;ﬁigg@%ﬁfamrﬂﬁam.@g ltfie drBivily ofetfie Tpdticuldr REMPBUAP ey TES
an at a

N- ( 2- et hadinisterede i, paP nPedh waidh )geneeal digalbngex sdiey fimezofadministration,
L f1 uor eRe Rl ddhiARIraér- dno/of GRERABN Lbru cdmBinBidrP bhaNHel" Bfify Obthe

3,4-clpvrazo I-3-a mine O

particular disease undergoing therapy To enhance the therapeutic activity of the
present compounds they may be administered
concomitantly with other orally active antidiabetic compounds such as the sulfonylureas,
for example, tolbutamide and the like.

For administration to the eye, a compound of the present invention is delivered in
a pharmaceutically acceptable ophthalmic vehicle such that the compound is maintained
in contact with the ocular surface for a sufficient time period to allow the compound to
penetrate the cornea and/or sclera and internal regions of the eye, including, for
example, the anterior chamber, posterior chamber, vitreous body, aqueous humor,
vitreous humor, cornea, iris/ciliary body, lens, choroid/retina and sclera. The
pharmaceutically acceptable ophthalmic vehicle may be an ointment, vegetable oil, or
an encapsulating material. A compound of the invention may also be injected directly

into the vitreous humor or aqueous humor.



LS (iii) Internediate L5(i): ethyl

1-(3,3,3-trifluoropropyl)pi peridi ne-4-carboxylate. - 73- To a solution of
et hyl i sonppeesoverse (3.00 g, 19.1 nmol) in THF (20 nl) REU/IRWOSHGEO2Y L) was
added 3, 3, 3-trifluoropropional dehyde (2.14 g, 19.1 mol) and AcOH (1.09 ni,
19.1 mmol ) followed by sodi um cyanoborohydride (1.20 g, 19.1 mmol) . The
reaction was allowed to stir for 10-sd-n., at which tine the reaction was
guenched with water (15 nL) then made basic with NaHCO3 and extracted with
Et 0OAc. The organic | ayer was washed with brine, dried and concentrated in
vacuo to vyiel #uﬂhe\ﬁhlat SorfioiRl mag-be dlso Qﬁ%dmi\d@@e&ﬂ@cwwlﬁhoﬁﬁ] accdptable
C11H19NF302§] © 254. Found: 254. | nternediate %’%ﬁ )\ h

1- (3, 3, 3-Pgt P‘F%o‘«”&‘braép%l"lb}%loﬁe'i“ldé‘?’rr%’bﬁo'@%lﬁ"ﬁwi‘&/'l"le&t' S 1% well kooup i Ao

et hyl ogynawaﬁnmrt |tHE RRURPK! ddPhtRet Prindarify 6PIRAYEGHES drd .3th regth @f mol )
in THF ( m.) and MeOH (40 nL) was added Li OH H20 %1 64 2 The
reacti on madmEm ¥iged peuityt iy theyreting. 1A ghengR’scraRSUIGe Of hkene |Sumea?Pf©\%% |
filtered oﬁéboesa%\heméngéuér%oIA/%en,%ﬁ&wéscmﬂs tah.smctrt bidAbE tO bRl bRtRIeyd he

resulting material was luted wth water (10 nL), nade to pH5vv|th HCI
(conc), tAesterient tet lwrab@d(thﬁ buther sopigngtiva) and folds we ¢he vBaPeCW-dg:Sackon) .

Mass Spe I e
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concent ed I'n vacuo to Yyiel rown tfoam
68%) . Exagel eldié&d macular degeneration (ARMD), choroid neovascularlzatlon retinopathies
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chl ori de - 74- Intermedi ate L6 was pr sin thods‘ anal ogous to
i nt er medich{ng $erapkRiew Tener s capsit ?M&e&eﬁ%%‘éﬁu £-8 ‘f' | dehyde was

substituted i mhelRafodhds nday3be tfdsrhfdmeda %B@Iﬂbﬁét%r@ﬁbbéd@n ES@iiplofiglabting

N (2-et hoxy 5-fluoropyrimdin-4-yl)- di net hy1-5-111- (tetrahydro- 2H yran-
4- yppi perpw%atwnwmé&r%ﬁmma}e@ds B- 'F@l%"éﬁ{%ré y BXJIMBIE3 Subeytaleousi 08 ani n
e The ti tu'\t?arﬁ&gm%‘r'lw IH@aM@&lﬂHreﬂﬂé&Qnuﬁi g R m%eaﬁﬁz'nﬂ&%{'ﬁ dubtdronapve,

except 4- tluoro-1-nethyl pi peridine-4-carbonyl chloride was substltuted

wi th i nt dntrasifreal dnjeetian) . Aemativgly ethe aetivewingiedienkmarabg. inepewasrEfofm: for
N-(4-eth t >

trinmet hy%ﬁ%‘gpgﬁ \ghﬁia\% ill{%%? ggﬁggigﬁ EYégleSp\ng%éﬁé%r%ggevrr?%floi)el%s% cl ovrazol -3
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N- ( 4- et hgxgseyvativesliand Zamlm)crableL algem@s hgmmbnw use@-in ocular preparations), and

t et rahydr 0 9 mol
in CHZé f%?r}llégt%ho[ g.{nayec?f i s pr op ?mgﬁgu%%%gé rﬂﬁy (bg %gga'%dllf‘ I%as add)ed
t ri phosgeuee (fdrid2angd, aﬂm?rﬁiﬁtem:blseveral Ctines 2 daity. mAjtemhabyely,s éhev presést mi n.

The reaction enche e pH 8-9
W th NarePoREnS diBAIGs PayErcrid a5kpe dBrbathrrrcriperst SRRy TR B he
combi ned cefrgani ¢ | ayers washed with brine (1 x 30 nL), dried over MySOH4,
and concentra&@%to |ve t he desired, product . (i. as a& sol id (0. 359,
95%) . Mass Spddt paed £raRpdimentsn 9 BHHOY! pwre a B89 Exanpl e

M N (4-Rfhbsivy pylyhisr dihithbitids tobcdingd. MRLBYfbr 5xa[rﬁlﬁla3m§|%bnﬁ)oﬁn53 may be
trimethyl pi perazin-1-yl]carbonyl}-1,4 6-tetrah drop rroI l'%gl 4-c] pyrazol -3

-ami ne.  Termlatgd pithy sui b"F\/IRQ'W"G(rG’ SB@V%OPEOQM 1igls { FL S added
(2R, 59)-1,2,5- trimethyl pi perazi ne hydrochloride (0.133 g, 1.04 nmol) and
DI PEA (0.905 nL, 5.20 nmol). Solution was heat to 90C in a seal ed tube
overni ght. The cool ed sol uti on was



- 75- filtered to renove undi ssol ved solids, concentrated, and redissol ved
in DVBO. Preparative HPLC provided the desired product ML as a white solid
(0. 030 g,we.2u0d/0962%6ee Table 1 bel ow for NVR data. EXAMPLECNAB2008/000297

N- (4- et hoxypyri m di n-2-y1)-5-012S, 5R) - 4- ( 3- met hoxypr opy1l) - 2, 5-

di met hvl pi perazi n-1-ylicarbonyl)-6, 6-di nethyl-1,4,5, 6-tetrahydroovrrol o[ 3, 4
-clovrazol -3- am ne Exanple M was-gg-epared using net hods anal ogous to
Exanpl e ML above. See Table 1 bel ow for NVR data. EXAMPLE Ni: 5-{112S,
5R)-2,5-d inethvl-4-(tetra hvd ro-2Hovra n-4- vl nethyl)pi

per azi n- enylligi6R ih ban\aktepiaBle- bil)uer wrﬂexdniahﬁ@waat hyt )aev sparingty soluBlev11-
6,6-d i rreth11456tetrahvdroB?/rrolo Ipyrazol 3-am i ne. C

N.,.-ro GEivaiivesgfopeXainplesys a spanngly sgwblagrbooc  H3PO4, KH2POAH NO- 1, THF,

D' PEA NL1(i) FNA phétrticeuficdNeadiorNok HVdrd\!)HNbch@or%pbur(dsl 1sCH cosolvent HybleM

.0.cH, 2) OH, Et3N N1(iii) F -N
compnsmg benzyl alcohol, a nonpolar surfactant, a water-miscible organic polymer, and

an aqueous phase. The cosolvent system may be a VPD co-solvent system. VPD is a
solution of 3% w/v benzyl alcohol, 8% w/v of the nonpolar surfactant polysorbate 80,
and 65% w/v polyethylene glycol 300, made up to volume in absolute ethanol. The VPD
co-solvent system (VPD:5W) contains VPD diluted 1:1 with a 5% dextrose in water
solution. This co-solvent system dissolves hydrophobic compounds well, and itself
produces low toxicity upon systemic administration. Naturally, the proportions of a co-
solvent system may be varied considerably without destroying its solubility and toxicity
characteristics. Furthermore, the identity of the co-solvent components may be varied:
for example, other low-toxicity nonpolar surfactants may be used instead of polysorbate
80; the fraction size of polyethylene glycol'may be varied; other biocompatible polymers
may replace polyethylene glycol, e.g. polyvinyl pyrrolidone; and other sugars or
polysaccharides may be substituted for dextrose.

Alternatively, other delivery systems for hydrophobic pharmaceutical compounds
may be employed. Liposomes and emulsions are known examples of delivery vehicles
or carriers for hydrophobic drugs. Certain organic solvents such as dimethylsulfoxide
also may be employed, although usually at the cost of greater toxicity. Additionally, the
compounds may be delivefed using a sustained-release system, such as
semipermeable matrices of solid hydrophobic polymers containing the therapeutic
agent. Various sustained-release materials have been established and are known by
those skilled in the art. Sustained-release capsules may, depending on their chemical
nature, release the compounds for a few weeks up to over 100 days. Depending on the
chemical nature and the biologicél stability of the therapeutic reagent, additional
strategies for protein stabilization may be employed.

The pharmaceutical compositions also may comprise suitable solid- or gel-phase
carriers or excipients. Examples of such carriers or excipients include calcium
carbonate, calcium phosphate, sugars, starches, cellulose derivatives, gelatin, and
polymers such as polyethylene glycols.

Some of the compounds of the invention may be provided as salts with

pharmaceutically compatible counter ions. Pharmaceutically compatible salts may be



Internediate N1(i): tett-butyl 3-{[5-fluoro-2-(nethoxynethyl)pyrimdin-4-
yl ] am no}- 6, 6- di met hy1- 4, 6-di hydr opyrrol o] 3, 4-c] pyrazol e-5(1H) - car boxyl at e.
To a sol Wwpansgezeert - but yl PCT/IB2008/000297

3-am no- 6, 6-di net hyl-4, 6-di hydropyrrol o[ 3, 4-c] pyrazol e5(1H) - car boxyl at e
(3.00 g, 11.6 mmmol) and 4-chloro-5-fluoro-2- (nethoxynethyl)pyrimdine
(2.069, 11.6 nmmmol) in DVSO (8 nL) wa3s-added potassi um di hygrogenphosphat e
(1.58 g, 2.3 mol) followed by H3PO4 (0.29 g, 2.3 mmol ). The reaction was
place in a 90 C oil bath and heated for 20h. The crude reacti on was cool ed
to room tf@rmwr wttrurrﬁartyheﬂdeombledmgrﬁydrach&)r@pbdlfMHeestuc( aactrd,)tamd:, exdlicact ed
w th Et OAc ’%) J} gganlc extracsvvere wash %V%;[h

bri ne théHCQj'P'Pe%‘C( i§nd 1 'P? H}oé%ls IH ledB AOHRPYS P <a* SROIING §RVEHF il has
triturat e wetdorisk ﬁg)fr@é.gygéi@mhbe title conpound NlO) as a Whl te solid
(3.2 g, 7099 ._1H NWR (300 MHz, O-d6)S p m144(t I—R - 76- (s,
3 H, 1.61 (SThgp;%oar |og4)fpgefergeq_5:omgpuzgs of)}peémeﬁ ||'2\/qu|0 @Q@cnbep B4 (m 2
H), 8. 32 gehil nJﬁ%fg@ovHﬁg eXa Iesllght:il% ért%an ﬁnllyreéod‘ﬁize that #@ dhdficat-» 1 H).

Mass Spectrum Calcd for Cl8H25F ‘ H) : . Found: 393. Internedi ate N1
(iii: 5-feadtiopydegcripedmay be readlly adap ed to prepare a number of other compounds of

3-115-T1 yod Ry tb'i’fetﬁb?é%&?ﬁél'&ﬂr%@yh{ﬁ&@'d?ﬂbwekgﬂr)ﬂ% c%n%dﬂllqﬂgraﬁé’drdﬂag% di hydro

pyrrol o[ 3, 4-c] pyrazol e-1, 5-di carboxyl at e ution of %mi

13.1 mmlﬂ)e inkentiap m@oberﬁycceﬁsfuu){ Perforingd pygnodificationsreppargaitodeesecskilied an i ce
bat h the f e. The
reacti on%mﬁ%{%dr g%f %ﬁiﬁﬁgﬁ%’% u?tgri%r'i’ﬂ_ﬁg%gkrﬁ%?) Haég'ggﬁlggstgleirﬂs Zd for 5h,

t hen quesuitable wagkentasdnewn (it thenar}, o by mskingaoutine modificatianacof feactieo0 nl) . The
conbi ned t S r ),
filter edcgﬁ%ﬁ@%h?g rﬁagltve ?tﬂgr }r@c?&podg ({#iosie?ﬁegé Péc())} pﬁ%@ﬂ\@%ﬁ%@%’ a yell ow
f oam ( 3. Beapgnigé&ps hiking aSpmabrh(mﬁor Eapadng otheCRArRARNBOS théridventi®s. Found:
465. Internediate NI (iii):

3-{[5-fluoro-2-(net hoxynet hyppyri m di n-4-yl]am no) -6, 6-

di et hyl - 4, 6-di hydr opyrrol o[ 3, 4-c] pyr mt@ lH) carbonyl chloride. To a

| f 3.40 g, 7.3 | i i dded | 20
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5.1 nmol Eélasﬁ%dded and the reaction m xture was cool ed in a

dry
i ce/ acet hWith 3 single &hial gerfor, gunless gthepuise neted.agyish agr %ﬂaﬁ?@@ in a
sol ut i onpfpfturei2iHode Rdledlids wilth fve ot ﬂofee@lﬁﬁal SShtéBSuRIES 6iheAvive hbtewabast (100
n.) and warned to RT then extracted with CH2A 2 (2x 100 nml). The combi ned
organi ¢ 8XBrat@@iCnere washed with brine, dried (My304), filtered and
concentr gfi@Gre bhQljdietdEmBRY. e&%lﬁ{;le“@%ﬁtlbh{e%/@lh%ré’&nﬁé}seltnl%grbé QuiNEd tHye

title conpound NI(iii) as e solid ss spectrunt Cal cd

for Cl7HrethodsdoayRiefhosgskilledinuthg arb7. Exarple Ni:
5-12S, 5R) - 2, Sryll %&&Méﬁ%ggﬁfg:%@?}ﬂgﬁlﬁggg @ﬁ?lﬁﬂ%cf' y sither elemeﬁ\tal analysis or

yl met hyl ?\lw{)erazm | uoro oxymet hyppyri'm di n- 4-yl
k 6, 6- hyhere, meaiﬁseamnedhmytdier@pyaqt@is@[:a)ratoo}spprtazdltlesccanmune argo a
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(2R, 5S) - Qqﬁndeldﬁtdnyanmtemetneﬁtyme)stamdardm 21) 1) 81096261) PCT/ | B20081( 00297

- 77- pyran-4qyle i.nerazine y | ). react i S
pl aced in anw EER/ %F%%&"E%g%bﬁeda%ségg?% i%eﬁe%c% ﬁ}eug’gg}f@cg’f‘%ﬁﬂﬁﬁg
concentr ﬁhesé &xeemples ke noiptoi e MeRkdgdSaslinitiag dhdesBdpe 6f thie) prebem mlentmred for
an addit] The ct ude ct.ion was c ntrated the n DCM
(1ot biterel P 0 i BB olRtg dnafinr. S of i drobideb e ddl TR tnel o o
(10 ni) atbrdpmrof(tﬂé)pﬂé'séntaﬁﬁbrﬁbh add inzlgicg eelelignttH NMR darpsid Kl villuedsasa
white solid E) 45 mg, 47% . See Table 1 below for NVR data. EXAMPLES N2 AND
N3: ExanPY@@PRe and N3 were prepared using methods anal ogous to Exanpl e Ni
above, except E5(xi)-lsoners A and B respectively, were substituted in

pl ace of 2R, 5S)-2,5- dinethyl-1-(tetrahydro-2H pyran-4 yl nmethyl) pi perazi ne.
See Table 1 below for names and NWVR dat a. The followi ng Table 1
depicts further Ki app, structure, nonenclature, and NVR data of further
enbodi nents of the invention. Unless otherw se nentioned, conpounds in
Table 1 were synthesized starting fromconmercially available materials or
by known nethods using routine nodifications of the above descri bed

exanpl es. Table 1 Wil e the |nvent| on has been |Ilustrat ed by ref erence to

N Y L o o - o, - "




IHNWR Ms ni Al 2.69 OH3CCH H FI,C _.(6/N ,NY H3CNCH, NNT..,,..". NF
N4- (6, 6-di nethyl-5-([(2S)-2, 4,5, 5-

t et r amet WyDpogsa96esN- | -yl | car bonyl) -1, 4,5, 6- PCT/IB2008/000297

t et rahydropyrrol o] 3, 4-c] pyrazol - 3-yl) - N2-et hy1l-5- fluor o.
rimdine-2,4-diamne 1-1NVR (300 MHz, DVBSO-de m xture of rotaners) 8 ppm
0.93 (s, 3 H, 0.98- 1.07 (m 6 H),-4-08- 1.20 (m 3 H), 1.55 (s, 3 H,
1.64 (s, 3 H, 2.08 (s, 3 H, 2.14- 2229 (m 1 H, 2.52- 2.64 (m 2 H),
2.77- 2.94 (m 1 H, 3.23 (s, 3 H, 4.32- 453 (m 2 H),6.49 (br. s., 0.6

H) , fm 5 5-telram&h¢Bipehizin-3- , 0.6 H), 10.14
(br. ) ) ) 12 44 .,. 0.4 H442 WO
21) 1) 811 earbanvictA hbriaiig hisgigbirrolol3Ast] Y-N2-efBW-8-\\) Structure | UPAC
Name fluoropyrimidine-2,4- dlamme
0 0
oHc CHQ HG  QHC CHy Qe CH
H’i Xy N gy NaH, THF HC)% s 7 NN “-cH, 1)HCliDioxane ¢” N 7 NN o‘—cH3
H,C ¢ 5 P 3 —— '3 3 Z _— P
0. EtOCOCI A O 2) phosgene i O e,
A1() © A1(ii) ©

H
Hﬁ\@\ 0430 cHl O-IC CH, C'ﬁ\YC'

\@‘ QN \—CH LIOH MeOH \@ \im F =N
THF. DIPEA H,PO,, KH,PO,

HN OVCH
A1 (i) O Al(iv)

O-iC CH, C CH,

@ 5 "F EtNH2/THF \i(NH
.N —_— CH
HC " LY " LYN
A1l
Intermediate A1(i): To a 0 °C solution of 5-tert-butyl 1-ethyl 3-amino-6,6-

dimethyl-4,6-dihydropyrrolo[3,4-c]pyrazole-1,5-dicarboxylate (16.2 g, 49.9
mmol) in THF (100 mL) was added NaH (2.4 g, 59.9 mmol) in 3 portions.
The reaction was stirred for 15 min in an ice bath, then ethy! chloroformate

- CH,

(6.5 g, 59.9 mmol) was added over 10 min. The reaction was warmed to

room temperature and stirred for 16h, then quenched with NH4Cl (sat) and

extracted with EtOAc (2 x 50 mL). The combined extracts were washed

with brine then dried (MgSO;) filtered and concentrated to give the desired
compound A1(i) (19.8 g, 99%). Mass spectrum: Calcd for C1sH29N4O6

(M+H): 397. Found 397. |

Intermediate A1(ii): Ethyl 5-(chIorocarbonyl)-3-[(ethoxycarbony|)amino]-é,ﬁ-dimethyl-

5,6-dihydropyrrolo[3,4-c]pyrazole-1(4H)-carboxylate.

To a solution of A1(i) (19.8 g, 49.9 mmol) in dioxane (20 mL) was added HCI (60 mL,
4M in dioxane). The reaction was stirred at room temperature for 3h then concentrated
and dried under vacuum. The HCI salt of ethyl 3-[(ethoxycarbonyl)amino]-6,6-dimethyl-
5,6-dihydropyrrolo[3,4-c]pyrazole-1(4H)-carboxylate was taken up in CH2Cl, (60 mL).
DIPEA (16.1 g, 125 mmol) was added and the reaction mixture was cooled in an ice

bath. Phosgene (30 mL, 20% in toluene) was added slowly then the reaction was



IHNWRR M (nmlz A2 8.75 OH CCH3 H H3Q\ 1, N, NCH, chi, H3C H NN Ny,CH, N F
N4- (6, 6-di met hyl-5-{[(2S)-2, 4,5, 5-

t et r amet WyDpLEsE96®ON- 1- Acar bony1}-1, 4,5, 6- PCT/IB2008/000297

t etrah2ydropyrrol o[ 3, 4-c] pyrazol -3-y1)-5-fluoro- N

, N2- di met hyl pyri m di ne- 2, 4-di am ne 1H NV\R (300 MHz, DMVb0O-d6 m xture of
rotamers) 8 ppm0.92 (s, 3 H, 0.96-3&.08 (iii, 6 H, 1.55 (s, 3 H, 1.65
(s, 3H, 2.08 (s, 3 H, 2.11- 2.24 (m 1 H), 2.53- 2.60 (m 2 H), 2.71-
2.84 (m 1 H, 3.03 (s, 6 H, 3.16- 3.28 (m 1 H, 4.15- 4.60 (m 2 H),
7.84- 8. Marfred td rddm témpétalubs and run Suefnight, TheG8adtion. was corfeehtraded then 11 (br.

FRONN., ke OS5 2 etes D ke ASERE PBaRe WRAERFRFHES. ([ ( 26) -
with EtOAc (2 x 25 mL) then the combined organic extracts were washed with brine,
dried (MgSO,), filtered and concentrated. The crude material was purified by silica gel
column chromatography using CH,Cl>-2% 7N NH3/MeOH in CH.Cl; to give the title
compound A1(ii) as a white solid (9.58 g, 54%). Mass spectrum: Calcd for C14H20CIN4Os
(M+H): 359. Found 359.
Intermediate A1 (ii): Ethyl 3-[(ethoxycarbonyl)amino]-6,6-dimethyl-5-{[(2S)-2,4,5,5-
tetramethylpiperazin-1-yl]carbonyi}-5,6-dihydropyrrolo[3,4-c]pyrazole-1(4H)-carboxylate.

To a sealed tube was added (5S)-1,2,2,5-tetramethylpiperazine (2.8 g, 20 mmol),
DIPEA (7.63 g, 59.1 mmol) and THF (40mL) followed by A1(ii) (7.1 g, 20 mmol). The
tube was sealed and placed in an oil bath at 80 °C and heated for 16 h. The reaction
was cooled to room temperature then concentrated and purified by silica gel column
chromatography using CH2Cl- 3% (7N NH3/MeOH) in CH,ClI; to give the title compound
A1(iii) (4.62 g, 51%). Mass spectrum: Calcd for C,2H37NgOs (M+H): 465. Found 465.
Intermediate A1(iv): 6,6-dimethyl-5-{[(2S)-2,4,5,5-tetramethylpiperazin-1-yl]carbonyl}-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-amine.

To a microwave vial was added Af1(iii) (4.6 g, 10 mmol), MeOH (45 mL) and LiOH (6.4

g, 40 mmol). The reaction was heated at 110 °C in the microwave for 20 min. The crude

reaction mixture was concentrated and taken up in THF (75 mL). The insoluble material
was filtered off and the filtrate was concentrated to give the title compound A1(iv) (2.3 g,
72%). '"H NMR (300 MHz, CDCls) ppm 1.02 (s, 3 H), 1.08- 1.18 (m, 6 H), 1.66 (s, 3 H),
1.76 (s, 3 H), 2.22 (s, 3 H), 2.25- 2.41 (m, 1 H), 2.59- 2.70 (m, 1 H), 2.70- 2.91 (m, 2 H),
3.42- 3.57 (m, 1 H), 4.28- 4.51 (m, 2 H). Mass spectrum: Calcd for C1gH29NsO (M+H):
321. Found 321.

Intermediate A1(v): N-(2-chloro-5-fluoropyrimidin-4-yl)-6,6-dimethyl-5-{[(2S)-2,4,5,5-
tetramethylpiperazin-1-yljcarbonyl}-1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-amine.

To a solution of A1(iv) (1.92 g, 5.9 mmol) and 2,4-dichloro-5-fluoropyrimidine (1.0 g, 5.9
mmol) in DMSO (8 mL) was added potassium dihygrogenphosphate (0.82 g, 5.9 mmol)

followed by H3PO4 (0.12 g, 1.2 mmol). The reaction was place in a 90 °C oil bath and
heated for 20h. The crude reaction was cooled to room temperature then poured into ice
cold NaHCO3 (30 mL) and extracted with EtOAc (2 x 30 mL). The combined organic
extracts were washed with brine then dried (MgSO,), filtered and concentrated. The



2,4,5, 5-tetranet hyl pi perazi n-1-ylicarbonyly

1,4,5, 6-tetrahydropyrrol o[ 3, 4-c] pyrazol - 3-y1) - 5-

f | uor opyrwei2desnm9ez04- di am ne 1H NVR (300 MHz, DMb6O- d6) 8Cmpm(108/!1®2f(7m 2 H),

0.35- 0.51 (m 2 H, 0.93 (s, 3 H, 0.96- 1.08 (m 7 H), 1.56 (s, 3 H,

1.65 (s, 3 H, 2.08 (s, 3 H, 2.13- 2225 (m 1 H, 2.51- 2.63 (m 3 H),

2.84 (d, J=11.9 Hz, 1 H), 3.00- 3.193¢m 2 H), 4.33- 4.53 (in, 2 H), 6.35-

7.53 (m 1 H), 7.94 (s, 1H) 12.51 (br. s., 1 H. 486 A4 37.6 OAF CH, H N
5-

HC,N,NHCH3 HaCN'. ,...1..CH3 y -N F N4- (6, 6-di met hy1-5-{[(26)-2, 4, 5,
t et r anet leyhde m&a\zdsrtﬂfbfa(tbd Mhlﬁwﬁﬂ:}the'h the B ltﬁa«te was purified by silica gel column

tetrahydr rrol o ¥ N2- b
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2°H), 7 95 845 (m 1 H), 10. 68 (s, 1 H), 11.81- 12 75 m, 1 H). Mass spectrum:
Calcd for CooH29CINO (M+H): 451. Found 451.
Example A1: N4-(6,6-dimethyl-5-{[(2S)-2,4,5,5-tetramethylpiperazin-1-yl]carbonyl}-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-N2-ethyl-5-fluoropyrimidine-2,4-diamine.
To a microwave vial was added A1(v)(200 mg, 0.44 mmol) and ethylamine (5 mL, 2M in
MeOH). The vial was heated to 150 °C in the microwave for 1.5h. The crude sample
was concentrated then purified by silica gel column chromatography using 1%-4% 7N
NH3/MeOH in CH,CI; to give the desired product A1 as a yellow solid (161 mg, 79%).

See Table 1 below for NMR data.

EXAMPLES A2-A9:
Examples A2 through A9 were prepared using methods analogous to Example A1

above. See Table 1 below for names and NMR data

EXAMPLE A10: 5-{[(8S)-6,8-dimethyl-6,9-diazaspiro[4.5]dec-9-vl]lcarbonyl}-N-(5-fluoro-

2-methylpyrimidin-4-y1}-6,6-dimethyl-1.4,5.6-tetrahydropyrrolof3,4-c]pyrazol-3-amine
Cl

NZ CH,
O(\ I\{H A10(ii) _ YN | p CH,
\ ‘
\)\ / N

- /
A10(l) H3C A10

Intermediate A10(i): 5-{[(8S)-6,8-dimethyl-6,9-diazaspiro[4.5]dec-9-yl]carbonyl}-6,6-
dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-amine

Using the same procedure as in the preparation of intermediate A1(iv) above, the titled
intermediate was purified by flash chromatography eluting with methylene chloride
containing 5% 7N NH3; in methanol to a yellow solid (506 mg, 90%). For the synthesis of

spiro cyclopentyl piperazine, please refer to the general synthesis of piperazines. 1H
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3 H, 2.08 (s, 3 H, 2.12- 2.25 (m-40-H), 2.53- 2.68 (m 3 H, 2.76- 2.90
(m 1H, 3.20- 3.32 (m 1 H, 4.15- 463 (m 2 H), 6.81 (br. s., 0.3 H),
7.37 (br. s., 0.7 H, 7.82- 811 (m 1 H, 9.47 (br. s., 0.3 H), 1026(br
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(13.30 g, 125 mmol) and ethyl formate (15.14 mL, 187 mmol) were mixed together and

added to the stirring suspension. The reaction was slowly warmed to ambient
temperature and stirred 3 days. The solvent was removed. A mixture of acetamidine
hydrochloride (11.81 g, 125 mmol), sodium ethoxide (8.86 g, 125 mmol), and ethanol
(60 mL) were added to the reaction followed by refluxing overnight. The ethanol was
removed under reduced pressure. The residue was dissolved in a minimum of water
and acidified to pH = 6 with concentrated HCI. The crude products were then extracted
by salting out from the aqueous phase and washing exhaustively with 4:1
CHClsf/isopropanol. The combined organic phases were dried (MgSO4) and evaporated.
The crude solid was purified by silica gel chromatography eluting with 5-90%
EtOAc/hexane to give a white solid (0.95 g, 6%). R¢=0.08 (75% EtOAc/hexane). 'H
NMR (400MHz, DMSO-dg): 4 2.25 (d, J = 1.0 Hz, 3H), 7.93 (d, J = 3.8 Hz, 1H), 12.95
(br, 1H). LCMS 129. 2-Methyl-5-fluorouracil (1.04g, 7.21 mmol) and N,N-
dimethylaniline (1.80 mL) were heated in POCI; at 110°C for 90 minutes. After cooling,
the reaction was added carefully to ice. The product was extracted with diethylether.
The ether layer was washed with sequentially with 2N HCI, water, and brine followed by
drying (MgSOs4). The ether was carefully removed under reduced pressure to give a
volatile liquid (0.39g, 34%) which was used without further purification. R¢=0.26 (10%
EtOAc/hexane). 'H NMR (400MHz, DMSO-ds): & 3.91 (s, 3H), 8.79 (s, 1H).

Example A10: 5-{[(8S)-6,8-dimethyl-6,9-diazaspiro[4.5]dec-9-yl]carbonyl}-N-(5-fluoro-2-
methylpyrimidin-4-yl)-6,6-dimethyi-1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-amine
Using the same procedure as described above for intermediate A1(v), title compound
A10 was purified to a white powder (49.7 mg, 24%). See Table 1 below for NMR data.
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Intermediates A11(ii) and A11(iii): (2S,5R)-1-benzyl-2,5-dimethylpiperazine and
A11(iii) ((2R,5S)-1-benzyl-2 5-dimethylpiperazine

Compound A11(i) (800 g, 7 mol) was dissolved in 12.8 L of EtOH. A solution of
benzyl bromide (1 kg, 5.8 mol) in 1.6 L of EtOH was added dropwise at room

temperature. The reaction mixture was stirred at room temperature overnight.
-TLC (CH.CI,;: MeOH = 10:1) showed the reaction was complete. The solvent was
removed in vacuum. The residue was diluted with 32 L of water and the resulting
mixture was stirred at room temperature for 30 minutes, then filtered. The filtrate
was extracted with CH,Cl, (8 Lx3). The organic phase was dried over Na;SO4
and concentrated to dryness to give a mixture of compound A11(ii) and A11(iii)
(800 g, 56%) as brown oil.

Intermediate A11(iv) ((2S,5R)-1-benzyl-2,5-dimethylpiperazine ):

To a stirred solution of compound A11(ii) and A11(iii) (300 g, 1.48 mol) in MeOH
(1 L) was added a solution of L-(+)-tartaric acid (444 g, 2.96 mol) in MeOH (2 L).
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aqueous Na,COs;. Then the mixture was extracted with CH.ClI, (1.5 Lx2). The
organic phase was dried over Na,SO, and concentrated to dryness to give
A11(iv) (122 g, 81%) as yellow liquid. "H NMR (400 MHz, CDCl3) & 7.21-7.13(m,
5H), 4.02(d, 1H), 3.00(d, 1H), 2.82-2.51(m, 4H), 2.15(m, 1H), 1.57(m, 2H),
1.05(d, 3H), 0.85(d, 3H).

Intermediate A11(v): (2S,5R)-1-benzyl-2,5-dimethyl-4-(tetrahydro-2H-pyran-4-
ylmethyl)piperazine.

To a microwave vial was added A11(iv) (7.50g, 36.7 mmol),
(bromomethyl)tetrahydropyran (6.57g, 36.7 mmol), triethylamine (12.8 mL, 91.8

mmol), and MeOH (9 mL). The reaction mixture was heated to 150 °C for 2
hours in the microwave, at which time the resulting solid was triturated with
MeOH, filtered, and dried to give the desired product as a white solid A11(v) (6.1
g, 55%). Mass Spectrum: Calcd for C1gH31N20 (M+H): 303. Found: 303.
Intermediate A11(vi):(2R,5S)-2,5-dimethyl-1-(tetrahydro-2H-pyran-4-
ylmethyl)piperazine.

To a solution of A11(v) (6.10 g, 20.0 mmol) in MeOH (200 mL) was added 10%
palladium on carbon (0.600 g, 0.570 mmol). The suspension was evacuated and

backfilled with hydrogen (x 3) and allowed to stir for 15 h under hydrogen. The
suspension was filtered through celite, the filter cake washed with CH,Cl,, and
the filtrate concentrated to give the desired product as a colorless oil A11(vi) (4.3
g, 88%). Mass Spectrum: Calcd. for C12H2sN2,0 (M+H): 213. Found: 213.
Example A11: N*-(5-{[(2S,5R)-2,5-dimethyl-4-(tetrahydro-2H-pyran-4-
ylmethyl)piperazin-1-yljcarbonyl}-6,6-dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-
clpyrazol-3-yl)-N?-ethyl-5-fluoropyrimidine-2,4-diamine.

The title compound was prepared using methods analogous to Example A1
except that A11(vi) was substituted in place of (5S)-1,2,2,5-tetramethylpiperazine.
See Table 1 below for NMR data.
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A solution of 5-{[(2S,5R)-4-ethyl-2,5-dimethylpiperazin-1-ylJcarbonyl}-6,6-dimethyl-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-amine (289 mg, 0.9 mmol) and 4-chloro-5-
fluoro-2-methoxypyrimidine (257 mg, 2 eq) in 5 mL of 50% acetic acid in water was
heated in a microwave for 30 min at 80°C. Purification as described in Example A1
afforded the title compound AA1 as a white powder (13.1 mg, 3%). See Table 1 below
for NMR data.

EXAMPLES AA2 — AAS:
Examples AA2 through AA5 were prepared using methods analogous to Example AA1.

See Table 1 below for names and NMR data.

EXAMPLE B1: N%ethyl-5-fluoro-N*-(5-{[(2S.5R)-4-(3-methoxypropy!)-2,5-
dimethylpiperazin-1-yllcarbonyl}-6.6-dimethyl-1.4,5.6-tetrahydropyrrolo[3,4-c]pyrazol-3-

yl)pyrimidine-2.4-diamine acetate salt
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80.91 - 1.05 (m 6 H 1.05 - 1.28 (m46 H 1.47 - 1.61 (m 4 H 1.61 - 1.78
(m 5 H 1.90 (s, 3 H 2.43 (br. s., 2 H 2.69 - 2.94 (m 2 H 3.0l - 3.16
(m 2 H 3.17- 3.29(m 3 H 3.74 - 3.93 (m 2 H 4.39 - 4.58 (m 2 H 7.
95 (br.. Intermediate B1(i): Ted-bdyl 3Garfifo-6lB-dintethyl-4,6-0ihgdrbgy@8lo[3M-clpgrazole- H 530
WO 20081%%%60PCT/ iﬁ%ZOOS/ 000297 - 80- Ex. No. Ki app (nM Structure | UPAC
Nare 111 CHROMAIS- Al 2 <10 OHBCCH3 , NH H3C,,.11,\ / , ., .bCH3H
OHNNNCHS3 To a slurry of 5-tert-butyl 1-ethyl 3-amino-6,6-dimethyl-4,6-dihydropyrrolo[3,4-

c]pyrazole-1,5-dicarboxylate (25.00 g, 77.1 mmol) in MeOH (50 mL) was added LiOH

(1.92 g, 77.1 mmol). The reaction was stirred at room temperature for 2h then

concentrated. The crude reaction mixture was taken up in EtOAc (50 mL) then washed
with NaHCO3 (20 mL) and water (20 mL). The organic layer was dried (MgSO.,), filtered
and concentrated to give an orange solid which was triturated with ACN then filtered and
rinsed with ACN (50 mL) to give the title compound B1(i) as a white solid (14.8 g, 76%).
'H NMR (300 MHz, DMSO-ds) 8 ppm 1.40- 1.46 (m, 9 H), 1.47- 1.54 (m, 6 H), 4.03- 4.17
(m, 2 H), 4.95 (br. s., 1 H), 11.15 (s, 1 H). Mass spectrum: Calcd for C12H21N4O2 (M+H):
253. Found 253.

Intermediate B1(ii): tert-butyl 3-[(2-chloro-5-fluoropyrimidin-4- yl)amlno] -6,6-dimethyl-

4,6-dihydropyrrolo[3,4-c]pyrazole-5(1H)-carboxylate.

To a solution of B1(i) (8.01 g, 31.7 mmol) and 2,4-dichloro-5-fluoro pyrimidine (5.30 g,
31.7 mmol) in DMSO (40 mL) was added potassium dihygrogenphosphate (4.32 g, 31.7
mmol) followed by H3PO,4 (0.62 g, 6.4 mmol). The reaction was placed in a 95 °C oil
bath and heated for 20h. The crude reaction was cooled to room temperature then
poured into ice cold NaHCO; (sét,100 mL) followed by addition of EtOAC (75 mL). The
resuiting mixture was filtered to give the desired compound B1(ii) as a white solid (6.1 g,
50%). 'H NMR (300 MHz, DMSO-ds) & ppm 1.35- 1.50 (m, 9 H), 1.56- 1.65 (m, 6 H),
4.37-4.64 (m, 2 H), 8.09- 8.42 (m, 1 H), 10.70 (br. s., 1 H), 12.53 (br. s., 1 H). Mass
spectrum: Calcd for C1H21CIFNgO, (M+H): 383. Found 383.

Intermediate B1(iii): tert-butyl 3-{[2-(ethylamino)-5-fluoropyrimidin-4-ylJamino}-6,6-

dimethyl-4,6-dihydropyrrolo[3,4-c]pyrazole-5(1H)-carboxylate

To a sealed tube was added BA1(ii) (7.64 g, 20.0 mmol) and ethylamine (40.0 mL, 2M in
MeOH). The sealed tube was heated in an oil bath at 150 °C for 16 h. The reaction was
allowed to cool to room temperature and the resulting solid was filtered and rinsed with
cold MeOH to give the title compound B1(iii) as a white solid (6.1 g, 78%). 'H NMR (300
MHz, DMSO-ds) 8 ppm 1.10 (t, J=7.2 Hz, 3 H), 1.39- 1.48 (m, 9 H), 1.63- 1.61 (m, 6 H),
3.18-3.27 (m, 2 H), 4.23- 4.37 (m, 2 H), 7.06 (br. s., 1 H), 7.93 (s, 1 H), 10.10 (br. s, 1
H), 12.45 (br. s., 1 H). Mass spectrum: Calcd for C1gH27FN7O, (M+H): 392. Found 392.
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5h, then quenched with water (50 mL) and extracted with EtOAc (2x 100 mL). The
combined extracts were washed with brine (50 mL) then dried (MgSQ,), filtered and
concentrated. The crude material was purified by silica gel column chromatography
using 10-40% EtOAC in CH,CI; to provide the title compound B1(iv) as a white foam
(5.8 g, 95%). 'H NMR (300 MHz, DMSO-ds) 5 ppm 1;01-.1.11 (m, 3H), 1.33 (t, J~7.2
Hz, 3 H), 1.38- 1.49 (m, 9 H), 1.70- 1.83 (m, 6 H), 3.13- 3.27 (m, 2 H), 4.28- 4.50 (m, 4
H), 6.54-6.86 (m, 1 H), 7.94 (m, 1 H), 10.06- 10.41 (m, 1 H). Mass spectrum: Calcd for
C21H31FN7O4 (M+H): 464. Found 464.

Intermediate B1(v): Ethyl 5-(chlorocarbonyl)-3-{[2-(ethylamino)-5-fluoropyrimidin-4-

ylJamino}-6,6-dimethyl-5,6-dihydropyrrolo[3,4-c]pyrazole-1(4H)-carboxylate

To a suspension of B1(iv) (4.43 g, 9.6 mmol) in dioxane (25 mL) was added HCI (20 mL,
4M in dioxane). The reaction was stirred at room temperature for 2 h then concentrated.
To a solution of the HCI salt of ethyl 3-{[2-(ethylamino)-5-fluoropyrimidin-4-ylJamino}-6,6-
dimethyl-5,6-dihydropyrrolo[3,4-c]pyrazole-1(4H)-carboxylate (1.27 g, 2.7 mmol) in
CH.CI; (40 mL) was added DIPEA (1.57 g, 12.1). The reaction was cooled to-78 °C and
triphosgene (0.48 g, 0.6 mmol) was added in a solution of CH,Cl, (10 mL) with an
addition funnel over 15 min. The reaction was quenched at-78 °C with water then
warmed to room temperature. The mixture was made to pH 8-9 with NaHCO3; and
extracted with CH,Cl, (2 x 15 mL). The combined extracts were washed with brine (15
mL) then dried, filtered and concentrated. The crude material was purified by silica gel
column chromatography using 0-3%7N NH3/MeOH in CHCl, to give the desired
compound B1(v) as a white foam (489 mg, 36%). 'H NMR (300 MHz, DMSO-ds) 6 ppm
1.07 (t, J=7.2 Hz, 3 H), 1.33 (t, J=7.2 Hz, 3 H), 1.78- 1.84 (m, 6 H), 3.12- 3.28 (m, 2 H),
442 (q, J=7.2Hz, 2 H), 4.78 (s, 2 H), 6.69- 6.97 (m, 1 H), 7.77- 8.08 (m, 1 H), 10.41 (s,
1 H). Mass spectrum: Calcd for C17H2CIFN;O3 (M+H): 426. Found 426.

Preparation of Side-chain B1(c):
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Intermediate B1(a): (2S,5R)-1-benzyl-2,5-dimethylpiperazine

To a solution of starting material (3.00 g, 9.85 mmol) in CH,Cl, (100 mL) was added 4 N
HCl in 1,4-dioxane (20 mL). The solution was stirred for 1 hour, at which time the

volatiles were removed in vacuo to yield the desired product as a white solid in
quantitative yield. Mass Spectrum: Calcd for C13H21N, (M+H): 205. Found: 205.
Intermediate B1(b): (2S,5R)-1-benzyl-4-(3-methoxypropyi)-2,5-dimethylpiperazine

To a microwave vial was added starting material (1.60g, 5.77 mmol), 1-bromo-3-
methoxypropane (3.09 g, 20.2 mmol), triethylamine (6.03 mL, 43.3 mmol), THF (6 mL),
and MeOH (6 mL). The suspension was heated at 150 °C in the microwave for 2 hours.
The cooled solution was diluted with EtOAc (20 mL) and the organic layer washed with
NaHCO; (sat., ag.) (3 x 25 mL) and brine (1 x 25 mL). The organic layer was dried over
MgSO, and concentrated to give the desired product as brown oil (1.5 g, 92%). Mass
Spectrum: Calcd for C17H29N,0 (M+H): 277. Found: 277.

Intermediate B1(c): (2R,5S)-1-(3-methoxypropyl)-2,5-dimethylpiperazine

To a solution of starting material (1.50 g, 5.43 mmol) in MeOH (50 mL) was added 10%

palladium on carbon (0.150 g, 1.41 mmol). The suspension was evacuated and

backfilled with hydrogen (x 3) and allowed to stir for 15 h under hydrogen. The
suspension was filtered through Celite, the filter cake washed with CH.Cl,, and the
filtrate concentrated to give the desired product as a brown foam (0.83 g, 82%). Mass
Spectrum: Calcd. for C1gH23N.0 (M+H): 187. Found: 187.
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To a sealed tube was added B1(v) (391|3E)r(ng, I(\)IOQZ mmol) in a solution of THF (10 mL)
followed by DIPEA (537 mg, 4.2 mmol) and B1(c) (172 mg, 0.92 mmol). The reaction
was placed in an 85 °C oil bath and heated for 16 h. The crude reaction was
concentrated then taken up in MeOH (5 mL) and EtsN (5 mL) then stirred for an addition
16 h. Preparative HPLC using 5-50% ACN/H;O (0.1% AcOH) provided the title
compound B1 as a white solid (185 mg, 36%). See Table 1 below for NMR data.

EXAMPLES B2 — BS:

Examples B2 to B5 were prepared using methods analogous to Example B1 above.

See Table 1 below for names and NMR data.

EXAMPLE B6: 4-[(6,6-dimethyl-5-{[(2S,5R)-2.4,5-trimethylpiperazin-1-yljcarbonyl}-
1.4.5.6-tetrahydropyrrolo[3.4-c]pyrazol-3-yl)aminolpyrimidine-2-carbonitrile

Example B6 was prepared using methods analogous to Example B1 above except that
(2R, 5S)-1,2,5-trimethylpiperazine hydrochloride was substituted in place of intermediate
B1(b) and 4-chloropyrimidine-2-carbonitrile was substituted in place of 2,4-dichloro-5-
fluoropyrimidine during the preparation of intermediate B1(ii). See Table 1 below for
NMR data.

EXAMPLE B7: N-(5-fluoro-2-morpholin-4-ylpyrimidin-4-yl)-6,6-dimethyl-5-{[(2S,5R)-
2.4 5-trimethylpiperazin-1-yllcarbonyl}-1.,4,5.6-tetrahydropyrrolof3,4-c]pyrazol-3-amine.

Example B7 was prepared using methods analogous to Example B1 above except that
(2R,5S5)-1,2,5-trimethylpiperazine hydrochloride was substituted in place of intermediate
B1(b) and morpholine was substituted in place of ethylamine during the preparation of
intermediate B1(iii). See Table 1 below for NMR data.

EXAMPLE C1: N%-ethyl-5-fluoro-N*-{5-[(4-fluoro-1-methylpiperidin-4-yl)carbonyl]-6.,6-
dimethyl-1,4,5.6-tetrahydropyrrolo[3,4-clpyrazol-3-yl}pyrimidine-2,4-diamine




Ki app nM Structure | UPAC Nane 1H NVR M5 ink AA5 29.1 CH o 143C N CH,
r-NN- ,-KHC..< j-CH N,, N/ O-/F

[ 3- (5-f Woeom/a9ea6hy| - pyri m di n-4-yl am no) - 6, 6- PCT/IB2008/000297

di met hyl- 4, 6-di hydro- 1H pyrrol e[ 3, 4- ci pyrazol - 5-

y1H4- ( 3- hydr oxy- propyl) - 2, 5- di net hyl - pi perazi n-1- 01-net hanone 1H NWMR (400
MHz, CD30D) a ppm1.13 (d, J=8 Hz, 3449, 1.21 (d, J=8 Hz, 3 H, 1.71 (s, 3
H, 1.79 (s, 3 H, 1.81 (m 2H), 2.43 (in, 1H), 2.56 (s, 3H), 2.71 (m 2
H, 2.76 (in, 1 H, 3.12 (m 1 H, 3.19 (m 1H, 3.26 (m 2H), 3.65 (iii,
2H), 4.81 (m 2 H., 8.11 (s, 1H) 461 lfj;‘LgLS 09

He G )\- 7CH HC CH, OHC_ CH,
W o] s )L ~~CH, X
HC)% N\iN HCl/Dioxane \i{ o (j)k \i,{'
H —_—
N Ng-NCH,y H 1)THF DIPEA
: I,\l\g H LY ~CH2)EaN, MeOH ™€ :C\YNV
Fre

cH)
Intermediate C1(i): Ethyl 3-{[2-(ethylamino)-5-fluoropyrimidin-4-yllamino}-6,6-dimethyl-
5,6-dihydropyrrolo[3,4-c]pyrazole-1(4H)-carboxylate.
To a suspension of 5-tert-butyl 1-ethyl 3-{[2-(ethylamino)-5-fluoropyrimidin-4-yljJamino}-
6,6-dimethyl-4,6-dihydropyrrolo[3,4-c]pyrazole-1,5-dicarboxylate (4.43 g, 9.6 mmol) in
dioxane (25 mL) was added HCI (20 mL, 4M in dioxane). The reaction was stirred at

room temperature for 2 h then concentrated to give the title compound C1(i) as the tri
HCl salt (3.8 g, 84%). Mass spectrum: Calcd for C1gH23FN7O2 (M+H): 364. Found 364.
Example C1: N-ethyl-5-fluoro-N*-{5-[(4-fluoro-1-methylpiperidin-4-yl)carbonyl]-6,6-
dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-yl}pyrimidine-2,4-diamine

To a sealed tube was added C1(i) (400 mg, 0.85 mmol) in a solution of THF (10

mL) followed by DIPEA (492 mg, 3.8 mmol) and 4-fluoro-1-methylpiperidine-4-carbonyl
chloride (228 mg, 1.3 mmol). The reaction was heated in an oil bath at 80 °C for 16 h
then concentrated and taken up in MeOH (3 mL) and EtsN (5 mL) and stirred for an
addition 10 h. The crude reaction was concentrated then purified by silica gel column
chromatography using 1-3 % 7N NHi/MeOH in CH,ClI, to give the title compound C1 as
a yellow solid (175 mg, 47%). See Table 1 below for NMR data.

EXAMPLE D1: N-(2-ethyl-5-fluoropyrimidin-4-yl)-6.6-dimethyl-5-{[(2S)-2.4.5.5-
tetramethylpiperazin-1-yllcarbonyl}-1.,4.5 6-tetrahydropyrrolo[3.4-c]pyrazol-3-amine
omi% QHo, OH, OH,C_CH,
H C H C
ﬂCH N ﬂCH\i ﬂCH\%&

F j/\/\ ~CH, I/j/\CHa

D1(i)

Intermediate D1(i): N-(5-fluoro-2-vinylpyrimidin-4-y|)-6,6-dimethyl-5-{[(28)—2,4,5,5-
tetramethylpiperazin-1-yljcarbonyl}-1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-amine.

To a septum capped sealed tube was added N-(2-chloro-5-fluoropyrimidin-4-yl)-6,6-
dimethyl-5-{[(2S)-2,4,5,5-tetramethylpiperazin-1-ylJcarbonyl}-1,4,5 tetrahydropyrrolo|[3,4-
c]pyrazol-3-amine (109 mg, 0.242 mmol), 4,4,5,5-tetramethyl-2-vinyl-1,3,2
dioxaborolane (122 mg, 0.725 mmol), Na,CO3; (77 mg, 0.73 mmol) and dichlorof1,1’-
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NVR (300 MHz, DMSO-d6) ppm 0.93- 1.01 (m 6 H, 1.11 (t, J=7.2 Hz, 3 H),
1.56 (s, 3 H, 1.58- 1.63 (m 2 H),-49-65 (s, 3 H), 1.85 1.96 (m 2 H),
2.13- 2.26 (m 1 H, 2.32- 2.43 (in, 2 H, 2.60- 2.72 (m 1 H), 2.73- 2.81
(m 1 H, 2.98- 3.14 (m 2 H, 3.22- 3.28(m 2 H, 3.29- 3.37 (m 4 H,
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3 H),2.19 (s, 3 H), 2.25-2.36 (m, 1 H), 2.63- 2.75 (m, 1 H), 2.76- 2.95 (m, 2 H), 3.52-
3.73(m, 1 H), 4.57-4.81 (m, 2 H), 5.65 (m, 1 H), 6.40 (m, 1 H), 6.76 (m, 1 H), 8.13- 8.31
(m, 1 H), 8.53 (s, 1 H). Mass spectrum: Calcd for C22H32,FNgO (M+H): 443. Found 443.
Example D1: N-(2-ethyl-5-fluoropyrimidin-4-yl)-6,6-dimethyl-5-{[(2S)-2,4,5,5-
tetramethylpiperazin-1-yljcarbonyl}-1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-amine.

To a nitrogen purged flask containing D1(i) (54 mg, 0.12 mmol) was added Pd/C (6.5
mg, 0.006 mmol) and MeOH (3 mL). A H; balloon was applied and the reaction was
stirred for 16h. The crude mixture was poured over a bed of Celite and rinsed with
MeOH (30 mL) then concentrated and purified by column chromatography using 1-3%
7N NH3/MeOH in CH,CI; to provide the title compound D1 as a pale yellow solid (33 mg,
61%). See Table 1 below for NMR data.

EXAMPLE E1: N-(2-ethyl-5-fluoropyrimidin-4-yi}-6.6-dimethyl-5-{[(2S ,5R)-2.4.5-
trimethylpiperazin-1-yllcarbonyl}-1,4,5,6-tetrahydropyrrolo[3,4-c]lpyrazol-3-amine acetate
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Intermediate E1(i): Tert-butyl 3-[(5-fluoro-2-vinylpyrimidin-4-yl)amino]-6,6-dimethyl-4,6-

dihydropyrrolo[3,4-c]pyrazole-5(1H)-carboxylate

To a septum capped sealed tube was added tert-butyl 3-[(2-chloro-5-fluoropyrimidin-4-
yl)amino]-6,6-dimethyl-4,6-dihydropyrrolo[3,4-c]pyrazo|e-.5(1H)-carboxylate (2.00 g, 5.22
mmol), 4,4,5,5-tetramethyl-2-vinyl-1,3,2 dioxaborolane (2.41 g, 15.7 mmol), Na,CO;
(1.66 g, 15.7 mmol) and dichloro[1,1’-bis(diphenylphosphino)ferrocene]palladium(il)
dichloromethane adduct (850 mg, 1.04 mmol) followed by DME (50 mL) and water (12
mL). The reaction mixture was purged with argon for 2 min. then placed in a preheated
100 °C oil bath and stirred for 16 h. The crude reaction was concentrated then taken up
in EtOAc (100 mL) and washed with water (50 mL). The EtOAc solution was dried
(MgSOQy), filtered and concentrated. Purification was performed by silica gel column
chromatography using 1-10 % 7N NH3/MeOH in CH,CI; to provided the desired
compound E1(i) as an orange solid (1.8 g, 91%). "H NMR (300 MHz, CDCl3) & ppm
1.45- 1.58 (m, 9 H), 1.65- 1.78 (m, 6 H), 4.45- 4.71 (m, 2 H), 5.58- 5.71 (m, 1 H), 6.34-
6.46 (m, 1 H), 6.68-6.82 (m, 1 H), 7.99 (s, 1 H), 8.12- 8.32 (m, 1 H). Mass spectrum:
Calcd for C1gH24FNgO2 (M+H): 375. Found 375.

Intermediate E1(ii): tert-butyl 3-[(2-ethyl-5-fluoropyrimidin-4-yl)amino]-6,6-dimethyl-4,6-
dihydropyrrolo[3,4-c]pyrazole-5(1H)-carboxylate.

To a nitrogen purged flask containing E1(i) (1.71 g, 4.50 mmol) was added Pd/C (241
mg, 0.277 mmol) and MeOH (30 mL). A H; balloon was applied and the reaction was

stirred for 16h. The crude mixture was poured over a bed of Celite and rinsed with
MeOH (75 mL) then concentrated. The dark brown solid was triturated with Et,0 (35
mL) to give the title compound E1(ii) as an off-white solid (1.02 g, 60%). 'H NMR (300
MHz, DMSO-ds) 6 ppm 1.21 (t, J=7.5 Hz, 3 H), 1.40- 1.49 (m, 9 H), 1.52- 1.65 (m, 6 H),
2.60-2.87 (m, 2 H),4.37 - 4.68 (m, 2 H), 8.01-8.55(m, 1 H), 9.75-10.42 (m, 1 H),
11.60 - 12.54 (m, 1 H). Mass spectrum: Calcd for C1gH26FNsO, (M+H): 377. Found 377.
Intermediate E1(iii): 5-tert-butyl 1-ethyl 3-[(2-ethyl-5-fluoropyrimidin-4-yl)amino]-6,6-

dimethyl-4,6-dihydropyrrolo[3,4-c]pyrazole-1,5-dicarboxylate
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quenched with water (50 mL¥ and extracted wnth tOAc (2 x 100 mL). The combined
extracts were washed with brine (50 mL) then dried (MgSO4), filtered and concentrated.
Purification was performed by silica gel column chromatography using 0-40% EtOAc in
CHyCI; to give the title compound E1(iii) as a yellow solid (879 mg, 74%). 'H NMR (300
MHz, CDCI3) 6 ppm 1.28- 1.34 (m, 3 H), 1.47 (t, J=7.2 Hz, 3 H), 1.50- 1.56 (m, 9 H),
1.79-1.90 (m, 6 H), 2.75- 2.87 (m, 2 H), 4.45- 4.56 (m, 2 H), 4.74- 4.77 (m, 2 H), 7.65
(s, 1 H), 8.06- 8.31 (m, 1 H). Mass spectrum: Calcd for C21H3gFNgO4 (M+H): 449.
Found 449.
Intermediate E1(iv): Ethyl 5-(chlorocarbonyl)-3-[(2-ethyl-5-fluoropyrimidin-4-ylyamino}-

6,6-dimethyl-5,6-dihydropyrrolo[3,4-c]pyrazole-1(4H)-carboxylate

To a suspension of E1(iii) (879 mg, 1.96 mmol) in dioxane (5 mL) was added HCI (10
mL, 4M in dioxane). The reaction was stirred at room temperature for 2 h then
concentrated. The di HCI salt was taken up in CH,Cl, (40 mL) and DIPEA (1.27 g, 9.8
mmol) was added then the reaction was cooled to-78 °C and triphosgene (0.41 g, 1.37
mmol) in a solution of CH,Cl, (10 mL) was added slowly with an addition funnel over 15
min. The reaction was quenched at-78C with water then warmed to room temperature.
The mixture was made to pH 8-9 with NaHCO3; and extracted with CH>Cl, (2 x 15 mL).
The combined extracts were washed with brine (15 mL) then dried, filtered and
concentrated. The crude material was purified by silica gel column chromatography
using 0-3%7N NH3/MeOH in CH,Cl; to give the title compound E1(iv) as a white solid
(244 mg, 31%). 'H NMR (300 MHz, DMSO-ds) 5 ppm 1.19- 1.30 (m, 3 H), 1.32- 1.42
(m, 3 H), 1.69 (s, 6 H), 2.67-2.95 (m, 2 H), 4.47 (q, J=7.0 Hz, 2 H), 4.66- 5.51 (m, 2 H),
8.27-8.76 (m, 1 H), 9.73- 10.36 (m, 1 H). Mass spectrum: Calcd for C17H21CIFNgO3
(M+H): 411. Found 411.

Example E1: N-(2-ethyl-5-fluoropyrimidin-4-yl)-6,6-dimethyl-5-{[(2S,5R)-2,4,5-
trimethylpiperazin-1-yl]carbonyl}-1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-amine acetate
salt

To a sealed tube was added E1(iv) (200 mg, 0.487 mmol), DIPEA (283 mg, 2.19 mmol)
and THF (10 mL). The tube was placed in a 90 °C oil bath and heated for 16h. The

reaction was concentrated then taken up in MeOH (5 mL) and Et;N (5 mL) and stirred at
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EXAMPLES E2 and E3:

Examples E2 and E3 were prepared using methods analogous to Example E1 above.

See Table 1 below for names and NMR data.

EXAMPLE E4: 5-{[(2S,5R)-2,5-dimethyl-4-(3,3 3-trifluoropropyl)piperazin-1-yllcarbonyi}-

N-(2-ethyl-5-fluoropyrimidin-4-y)-6,6-dimethyl-1.4.5.6-tetrahydropyrrolo[3.4-clpyrazol-3-

amine
H

F>™X H, HCr "N

FF O HC N PA(OH),/C N-_VcH,
HCr¢™N N ————= Fx™

N-~YcH, AcOH Foe™ ? FF
NaBH,CN  FF E4(ji)
E4())

DIPEA, THF
E1(iv)

E4

Intermediate E4(i): (2S,5R)-1-benzyl-2,5-dimethyl-4-(3,3,3-trifluoropropyl)piperazine

To a solution of (2S,5R)-1-benzyl-2,5-dimethylpiperazine (2.00 g, 7.21 mmol) in THF (10
mL), MeOH (10 mL), and TEA (1.0 mL) was added 3,3,3-trifluoropropionaldehyde (1.62
g, 14.4 mmol) and AcOH (0.826 mL, 14.4 mmol) followed by sodium cyanoborohydride

(0.907 g, 14.4 mmol) . The reaction was allowed to stir for 2 h, at which time the

reaction was quenched with water (15 mL) then made basic with NaHCO3 and extracted

with EtOAc. The organic layer was washed with brine, dried and concentrated in vacuo
to yield a white powder (2.0 g, 90%). Mass Spectrum: Calcd for C1gH24N2F3 (M+H): 301.

Found: 301.

Intermediate E4(ii): (2R,5S)-2,5-dimethyl-1-(3,3,3-trifluoropropy!)piperazine
To a solution of E4(i)(1.90 g, 6.30 mmol) in MeOH (20 mL) was added Pd(OH), (1.00g,

7.10 mmol). The suspension was evacuated/backfilled with hydrogen (x 3) and allowed

to stir for 15 h under hydrogen. The suspension was filtered through Celite, the filter



N ( 5- fluaro-2-rrarpholin-4-yl pyri m di n-4-yO0-6, 6-

di met hyl -5-{[(2S,5R) -2, 4, 5-tri net hyl pi perazi n- 1-

yl]c rbomyD)ZO(B/MﬁKQG- t et rahydropyrrol o] 3, 4- cl pyrazol - 3PaFXiIRZ08/0002XVR ( 300
MHz, DMSO-d6) 0.89- 1.02 (m 6 H 1.59 (s, 3 H 1.66 (s, 3 H 1.78- 1.89

(m 1 H 1.95-2.08 (m 1 H 2.13 (s, 3 H 2.23- 2.36 (m 1 H 2.64- 2.76

(m 1 H 2.90- 3.05 (m 2 H 3.50- fap34 H 4.30- 3.57 (m 4 H 3.57- 3.68
(4.4 (m 1 H 4.42- 452 (m 1 H 802 (s, 1 H 9.76 (bs, 1H 12.22 (bs,
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96%). Mass Spectrum: Calcd for CgH1gN2F3 (M+H): 211. Found: 211.

Example E4: 5-{[(2S,5R)-2,5-dimethyl-4-(3,3,3-trifluoropropyl)piperazin-1-yl]carbonyl}-
N-(2-ethyl-5-fluoropyrimidin-4-yl)-6,6-dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-
amine

Example E4 was prepared using methods analogous to Example E1 above, except that
intermediate E4(ii) was substituted in place of (2R,5S)-1,2,5-trimethylpiperazine
hydrochloride. See Table 1 below for NMR data.

EXAMPLE E5: 2-((5S8)-4-{|3-[(2-ethyl-5-fluoropyrimidin-4-yl)amino]-6,6-dimethyi-4.6-
dihydropyrrolo[3,4-clpyrazol-5(1H)-yllcarbonyl}-1,5-dimethylpiperazin-2-yhethanol

Side-chain E5(ii)
0 H CH3
Hac\‘)\ oM O N ’g:
(0]
L K,COs, CH,CN &) 0\

E5(i)

o] 0.0
O NH, Y
Boc,0, Na,CO HCI
H:C\OJ\/k”/OH 2 s o HN/KO ES(i) cn, o NH [ : —_
o THF, H,0 H;C;O)K/H(OH HATU, DMF HaC\OJ\/'\“/N ., -CHs dioxane
E5(iii) o 0 l
ES5(iv) E5(v) o9

NaHCO NaH CHy| | LiAIH,

ol L O e

E5(vi) ES(vii) E5(vm)
N],cu H,, 10% Pd-C [ j’
l: HO N
HO N MeOH

CH, ES(xi)- -Isomer A
N Ch SFC E5(x)-i |somsr A

/\)i j/ Absolute stereochemistry not assigned
HO N

éH: p H,, 10% Pd-C
E5(ix) /\/[Nj,c'% MeOH /\/[ j/
=
" Ho N

ES5(xi)- Isomer B

ES5(x)-isomer B
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91 (m 1 Hj-"3.37- 3.51 (M 1 H), 4.37- 4.86 (m 2 H), 8.11-
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Es @i 1(2¥ 74, 0.2 mol) in ¥JH3CN 350 mL a)t 0° was added
K2COjs in portion, after which BnBr (34.2 g, 0.2 mol) was added dropwise over a period

|
Toa mlx¥ure of compoun

of 1 hour. After addition, the mixture was stirred at room temperature for 2 hours. TLC
(petrol ether/ ethyl acetate=4/1) suggested that the reaction was complete. The reaction
was quenched by water (500 mL), and extracted with ethyl acetate (400 mLx3). The
combined organic layers were dried over Na,SOy. Filtration and concentration gave the
crude, which was purified by column chromatography (eluted with petrol ether/ ethyl
acetate=50/1 to 4/1) to give compound E5(ii) (15 g, 39%) as a colourless liquid."H NMR
CDCI3 1.2 (d, 3H), 1.9 (bs, 1H), 3.3 (q, 1H), 3.6 (d, 1H), 3.8 (d, 1H), 3.7 (s, 3H), 7.1-7.3
(m 5H)

Intermediate E5(iv) ((R)-2-(tert-butoxycarbonyl)-4-methoxy-4-oxobutanoic acid):

To a stirred solution of compound E5(iii) (73.5 g, 0.5 mol) in THF (500 mL) and water
(500 mL) was added Na,CO3 (106 g, 1 mol), followed by Boc,O (120 g, 0.55 mol). Then

the mixture was stirred at room temperature overnight. TLC

(dichloromethane/methanol=10/1) suggested that the reaction was complete. The
reaction mixture was concentrated, and the residue was dissolved in water (200 mL),
extracted with ethyl acetate (5600 mLx2). The aqueous layer was separated, and
acidified with 1N HCI to pH=5, extracted with ethyl acetate (500 mLx20). The combined
organic layers were dried over Na,SO;. Filtration and concentration gave the compound
E5(iv) (75 g, 61%) as an oil.

'H NMR CDCI3 1.4 (s, 9H), 2.8 (dd, 1H), 3.0 (dd, 1H), 3.6 (s, 3H), 4.6 (m, 1H), 5.5 (d,
1H), 9.3 (br, 1H)

Intermediate E5(v) ((R)-methyl 4-(benzyl((R)-1-methoxy-1-oxopropan-2-yl)amino)-3-

(tert-butoxycarbonyl)-4-oxobutanoate):

To a stirred solution of compound E5(iv)(117.5 g, 0.475 mol) in DMF (1.5 L) was added
NMM (80.1 g, 0.792 mol), HATU (150.6 g, 0.396 mol) in turn. The mixture was stirred at
0° for 30 minutes, then compound 9 (76.5 g, 0.396 mol) was added dropwise. The

m 2
br.
S.,

, 2.
H),

8.43
0.4
LCH

08

I mdin-4-y1)-6, 6-di net hyl-5-
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was used the next step without further purification.

Intermediate E5(vi) ((R)-2-((R)-2-amino-N-benzyl-4-methoxy-4-
oxobutanamido)propanoic acid): ]

To a stirred solution of compound E5(v) (152 g, 0.362 mol) in dioxane (200 mL) was
added HCI (g) in dioxane (1 L). The solution was stirred at room temperature overnight.

The solution was concentrated to'give compound E5(vi) (100 g , 94%) as an oil, which
was used the next step without further purification.

Intermediate ES(vii) (methyl 2-((2R,5S)-4-benzyl-5-methyl-3,6-dioxopiperazin-2-
yhacetate):

Compound E5(vi) (110 g, 0.307 mol) was dissolved in dichloromethane/water (1 L/500
mL). With stirring, ag. NaHCO3 was added dropwise till pH=9, then the solution was

stirred at room temperature for one hour. The dichloromethane layer was separated,
and the aqueous layer was extracted with dichloromethane (300 mLx2). The combined
organic layers were dried over Na,SOy. Filtration and evaporation gave compound
E5(vii) (95 g, 99%) as an oil."H NMR CDCI3 1.3-1.4 (d, 3H), 2.7-2.8 (m, 1H), 3.0-3.1(m,
1H), 3.6 (s, 3H), 3.8 (m, 1H), 4.0 (d, 1H), 4.4 (m, 1H), 5.2 (d, 1H), 7.1-7.3 (m, 5H), 7.7
(br, 1H)

Intermediate E5(viii) (methyl 2-((2R,5S)-4-benzyl-1,5-dimethyl-3,6-dioxopiperazin-2-
yhacetate):

To a solution of compound E5(vii) (1.45 g, 5 mmol) in THF (30 mL) was added NaH
(0.24 g, 5 mmol) in portion at 0°C, The mixture was stirred for 20 minutes, then CHjl

(0.85 g, 6Bmmol) in THF (10 ml) was added dropwise. Then the mixture was stirred at |
room temperature for 5 hours. TLC (petrol ether/ ethyl acetate=1/1) suggested that the
reaction was complete. The reaction was quenched by water (20 mL), and extracted
with ethyl acetate (30 mLx2). The combined organic layers were dried over Na;SOs.
Filtration and concentration gave the crude, which was purified by column
chromatography (eluted with petrol ether/ ethyl acetate=5/1) to give compound E5(viii)
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Intermediate E5(ix) (2-((5S)-4-benzyl-1,5-dimethylpiperazin-2-yl)ethanol):

To a solution of compound E5(ix) (12 g, 0.04 mmol) in THF (250 mL) was added LiAlH,4
(7.6 g, 0.2 mol) in portion at 0°C . After addition, the reaction mixture was heated to

3
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reflux for 36 hours. TLC (dichloromethane/methanol=10/1) suggested that the reaction
was complete. The reaction was quenched by water (6 mL), and the mixture was
filtered, the cake was washed with ethyl acetate several times. The filtrate was washed
with Na,SOq. Filtration and concentratioh gave the crude, which was purified by column
chromatography (eluted with dichloromethane/methanol=100/1 to 10/1) to give racemic
compound E5(ix) (8.3 g, 84%) as an oil.

Intermediate E5(x) — Isomers A and B: 2-((2R,5S)-4-benzyl-1,5-dimethylpiperazin-2-
yhethanol and 2-((2S,5S)-4-benzyl-1,5-dimethylpiperazin-2-yl)ethanol

The racemic compound E5(ix) was separated by SFC using AS-H (0.46 x 2.5 cm x 5um)
column with 5%MeOH (0.025% DEA) and 95% CO, as mobile phase to give compounds
E5(x) - Isomer A and B (5.2 g and 1.9 g respectively). E5(x)-lsomer A: 'H NMR CDCI3
1.0 (d, 3H), 1.4 (m,1H), 1.7 (m, 1H), 2.0 (m, 2H), 2.1 (m, 1H), 2.2 (s, 3H), 2.4 (m, 1H),
2.6 (dd, 1H), 2.7 (dd, 1H), 3.0 (d, 1H), 3.4 (m, 1H), 3.6 (m, 1H), 4.0 (d, 1H), 4.2 (br, 1H),
7.1-7.3 (m, 5H). E5(x)-Isomer B: '"H NMR CDCI3 1.0 (d, 3H), 1.6-1.8 (m, 2H), 2.2-2.7

(m, 9H), 3.2 (d, 1H), 3.4 (m, 1H), 3.6 (m, 1H), 3.8 (d, 1H), 4.8 (br, 1H), 7.1-7.3 (m, 5H).
Intermediates E5(xi) — Isomers A and B: 2-((2R,5S)-1,5-dimethylpiperazin-2-

and 2-((2S,5S)-1,5-dimethylpiperazin-2-yl)ethanol

The mixture of compound E5(x)-Isomer A (5.2 g, 0.021 mol) and Pd/C (0.5 g) in MeOH
(40 mL) or the mixture of compound ES(x)-lsomer B (1.9 g, 7.7 mmol) and Pd/C (0.2 g)
in MeOH (40 mL) under 50 psi of H, was stirred at room temperature overnight. TLC

(dichloromethane/methanol=10/1) suggested that the reaction was complete. The
reaction mixture was filtered and the filtrate was concentrated to give_E5(xi)-Isomer A |
(3.1 g, 94%) as an offwhite solid or E5(xi)-Isomer B (1.2 g, 93%) as an offwhite solid.
E5(xi)-Isomer A: '"H NMR CDCI3 1.0 (d, 3H) 1.8 (m, 1H), 2.0 (m, 1H), 2.4-3.1 (m, 9H),
3.8 (m, 2H). E5(xi)-Isomer B: '"H NMR CDCI3 1.0 (d, 3H), 1.5 (m, 1H), 1.8 (t, 1H), 2.0-
2.3 (m, 2H), 2.4 (s, 3H), 2.7-3.0 (m, 4H), 3.7 (m, 1H), 3.9 (m, 1H).

Example E5: 2-((5S)-4-{[3-[(2-ethyl-5-fluoropyrimidin-4-yl)amino]-6,6-dimethyi-4,6-
dihydropyrrolo[3,4-c]pyrazol-5(1H)-yllcarbonyl}-1,5-dimethylpiperazin-2-yl)ethanol
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Intermediate F1(i): Ethyl 3-[(ethoxycarbonyl)amino]-6,6-dimethyl-5,6-dihydropyrrolo[3,4-

c]pyrazole-1(4H)-carboxylate.

To a solution of 3-Ethoxycarbonylamino-6,6-dimethyl-4,6-dihydro-pyrrolo[3,4-c]pyrazole-
1,5-dicarboxylic acid 5-tert-butyl ester 1-ethyl ester (5.69 g, 14.4 mmol) in CH2Cl, (10
mL) was added 4M HCI in 1,4-dioxane (20 mL). The solution was stirred for 1 h, at
which time the volatiles were removed in vacuo to yield the desired product F1(i) as a
white solid (4.8 g, 91%). Mass Spectrum: Calcd for C13H21N4O4 (M+H): 297. Found:
297. '

Intermediate F1(ii): Ethyl 3-[(ethoxycarbonyl)amino]-5-[(4-fluoro-1-methylpiperidin-4-

yl)carbonyl]-6,6-dimethyl-5,6-dihydropyrrolo[3,4-c]pyrazole-1(4H)-carboxylate.

To a pressure vessel was added F1(i) 4.80 g, 16.2 mmol), 4-fluoro-1-methylpiperidine-4-
carbonyl chloride (2.45 g, 13.6 mmol), diisopropylethylamine (9.06 mL, 52.0 mmol), and
THF (300 mL). The suspension was heated at 80 °C for 15 h. The volatiles were
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Intermediate F1(iii): 5-[(4-fluoro-1-methylpiperidin-4-yl)carbonyl}-6,6-dimethyl-1,4,5,6-

tetrahydropyrrolo[3,4-c]pyrazol-3-amine.

To a microwave vial was added F1(ii) (9.80 g, 22.0 mmol) in a solution of MeOH (35 mL)
and LiOH (2.14 g, 89.2 mmol). The reaction was heated at 110 °C in the microwave for
2 h. The reaction mixture was concentrated in vacuo to give the desired product F1(iii)
as a tan foam (4.4 g, 67%). Mass Spectrum: Calcd for C14H23NsOF (M+H): 296. Found:
296.

Intermediate F1(iv): N-(2-chloro-5-fluoropyrimidin-4-yl)-5-[(4-fluoro-1-methylpiperidin-4-

yl)carbonyl}-6,6-dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-amine.

To a solution of F1(iii) (1.40 g, 4.74 mmol) and 2,4-dichloro-5-fluoro pyrimidine (0.791 g,
4.74 mmol) in DMSO (10 mL) was added potassium dihydrogenphosphate (0.645 g,
4.74 mmol) followed by H3PO4 (0.0929 g, 0.948 mmol). The reaction heat to 95 °C for
15 h. The crude reaction mixture was cooled to 22 °C then poured into ice cold

NaHCO; (sat., aq.) (100 mL). The aqueous layer was extracted with EtOAc (2 x 50 mL)
and the combined organic layers washed with brine (2 x 50 mL), dried over magnesium
sulfate, and concentrated to give the desired product F1(iv) as a brown solid (0.633 g,
31%). Mass Spectrum: Calcd for C1gH23N7OF,Cl (M+H): 426. Found: 426.

Example F1: 5-[(4-fluoro-1-methylpiperidin-4-yl)carbonyl]-N-(5-fluoro-2-methylpyrimidin- |
4-yl)-6,6-dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-amine.

To a pressure vessel was added F1(iv) (0.225 g, 0.528 mmol), trimethylboroxine (1.47
mL, 10.6 mmol), cesium carbonate (3.44 g, 10.6 mmol), dichloro[1,1’-
bis(diphenylphosphino)ferrocene]palladium(ll) dichloromethane adduct (0.0647 g,
0.0792 mmol), H20 (0.8 mL), and THF (8.0 mL). The suspension was purged with
argon for 2 min, then heat at 100 °C for 15 h. The cooled solution was filtered to remove
undissolved solids, concentrated, and redissolved in MeOH. Preparative HPLC using
20-60% ACN/H,0 (0.1% AcOH) provided the desired product F1 as a white solid (0.020
g, 9.3%). See Table 1 below for NMR data.

EXAMPLE G1: N-(2-ethyl-5-fluoropyrimidin-4-yi)-5-[(4-fluoro-1-methylpiperidin-4-
yl)carbonyl]-6,6-dimethyl-1.4,5 ,6-tetrahydropyrrolo[3,4-c]lpyrazol-3-amine.
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Intermediate G1(i): 5-[(4-fluoro-1-methylpiperidin-4-yl)carbonyl]-N-(5-fluoro-2-

vinylpyrimidin-4-yl)-6,6-dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-amine.

To a pressure vessel was added starting material [3-(2-Chloro-5-fluoro-pyrimidin-4-y
lamino)-6,6-dimethyl-4,6-dihydro-1H-pyrrolo[3,4-c]pyrazol-5-yl}-(4-fluoro-1-methyl-
piperidin-4-yl)-methanone (0.375 g, 0.881 mmol), 4,4,5,5-tetramethyl-2-vinyl-1,3,2
dioxaborolane (0.407 g, 2.64 mmol), Na,COj3 (0.280 g, 2.64 mmol) and dichloro[1,1’-
bis(diphenylphosphino)ferrocene]palladium(ll) dichloromethane adduct (0.144 g, 0.176
mmol) followed by DME (10 mL) and water (2 mL). The reaction mixture was purged
with argon for 2 min, then heat to 100 °C for 15 h. The volatiles were concentrated in
vacuo and the residue redissolved in EtOAc (15 mL). The organic layer was washed
with water (10 mL), dried over MgSO;, filtered, and concentrated to give the desired
product G1(i) as a brown foam (0.35 g, 95%). Mass Spectrum: Calcd for C2oH2sN7OF>
(M+H): 418. Found: 418.

Example G1: N-(2-ethyl-5-fluoropyrimidin-4-yl)-5-[(4-fluoro-1-methylpiperidin-4-
yl)carbonyl]-6,6-dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-amine.

To a solution of starting material (0.413 g, 0.989 mmol) in MeOH (10 mL) was added
10% palladium on carbon (0.0400 g, 0.380 mmol). The suspension was
evacuated/backfilled with hydrogen for 3 times and allowed to stir for 15 h under
hydrogen. The suspension was filtered through Celite, the filter cake washed with
CH_Cl,, and the filtrate concentrated. Preparative HPLC provided the desired product
G1 as a white solid (0.018 g, 4.4%). See Table 1 below for NMR data.
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Intermediate H1(i): tert-butyl 3-[(5-fluoro-2-methylpyrimidin-4-yi)amino]-6,6-dimethyl-

4,6-dihydropyrrolo[3,4-c]pyrazole-5(1H)-carboxylate.

To a pressure vessel was added 3-(2-Chloro-5-fluoro-pyrimidin-4-ylamino)-6,6-dimethyl-
4,6-dihydro-1H-pyrrolo[3,4-c]pyrazole-5-carboxylic acid tert-butyl ester (1.50 g, 3.90
mmol), trimethylboroxine (10.9 mL, 78.4 mmol), cesium carbonate (25.5 g, 78.4 mmol),
dichloro[1,1’-bis(diphenylphosphino)ferrocene]palladium(ll) dichloromethane adduct
(0.480 g, 0.588 mmol), H,0O (6 mL), and THF (60 mL). The suspension was purged with
argon for 2 min, then heat at 100 °C for 15 h. The cooled solution was filtered to remove
undissolved solids. Purification by silica gel column chromatography using 0-10%
ammoniated methanol in CH,ClI; provided the desired product H1(i) as a brown solid
(0.80 g, 56%). '"H NMR (300 MHz, DMSO-ds) & ppm 1.41 (s, 9 H) 1.57 (s, 6 H) 2.38 (s, 3
H) 4.43- 4.58 (m, 2 H) 8.12 (s, 1 H) 10.02 (s, 1 H) 12.34 (s, 1 H). Mass Spectrum: Calcd
for C17H24NsO2F (M+H): 363. Found: 363.

Intermediate H1(ii): 5-tert-butyl 1-ethyl 3-[(5-fluoro-2-methylpyrimidin-4-yl)amino]-6,6-

dimethyl-4,6-dihydropyrrolo[3,4-c]pyrazole-1,5-dicarboxylate.
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min, at which time ethylchloroformate (0.421 mL, 4.41 mmol) was added. The solution
was warmed to 22 °C and stirred for 15 h. The reaction was quenched with NH4ClI (sat.,
aq.) (10 mL) and the aqueous layer extracted with EtOAc (3 x 30 mL). The combined
organic layers were washed with brine (1 x 20 mL), dried over MgSQO, and concentrated
to give the desired product H1(ii) as a brown solid (0.92 g, 96%). Mass Spectrum: Calcd
for CooH28NeO4F (M+H): 435. Found: 435.
Intermediate H1(iii): Ethyl 5-(chlorocarbonyl)-3-[(5-fluoro-2-methylpyrimidin-4-yl)amino]-

6,6-dimethyl-5,6-dihydropyrrolo[3,4-c]pyrazole-1(4H)-carboxylate.

To a solution of H1(ii) (0.919 g, 2.12 mmol) in CHxCI; (5 mL) was added 4M HCl in
dioxane (10 mL). The solution was stirred for 1 h, concentrated in vacuo, and
redissolved in CH,Cl, (40 mL) and diisopropylethylamine (1.67 mL, 9.58 mmol). The
solution was cooled to-78 °C and triphosgene (0.569 g, 1.92 mmol) in CH2Cl, (10 mL)
was added dropwise over 30 min. The reaction was quenched with H,O (10 mL),
warmed to 22 °C, and made pH 8-9 with NaHCO3;. The aqueous layer was extracted
with CH>Cl (2x 30 mL) and the combined organic layers washed with brine (1 x 30 mL),
dried over MgSOQ,, and concentrated to give the desired product H1(iii) as a brown solid
(0.49 g, 46%). Mass Spectrum: Calcd for C1gH1gCINsO4sF (M+H): 397. Found: 397.
Example H1: N-(5-fluoro-2-methylpyrimidin-4-yl)-6,6-dimethyl-5-{[(3S,8aS)-3-
methylhexahydropyrrolo[1,2-a]pyrazin-2(1H)-yllcarbonyi}-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-amine.

To a pressure vessel was added H1(iii) (0.244 g, 0.615 mmol), (3S,8aS)-3-
methyloctahydropyrrolo[1,2-a]pyrazine (0.0862 g, 0.615 mmol), diisopropylethylamine
(0.428 mL, 2.46 mmol), and THF (5 mL). The suspension was stirred at 90 °C for 2 h.
Volatiles were removed in vacuo and the residue redissolved in MeOH (10 mL).
Triethylamine (5 mL) was added and the solution stirred for 15 h. Preparative HPLC
using 20-60% ACN/H,0 (0.1% AcOH) provided the desired product H1 as a white solid
(0.12 g, 38%).

EXAMPLES H2 — H7:
Examples H2 through H7 were prepared using methods analogous to Example H1

above. See Table 1 below for names and NMR data.
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Intermediate H8(i): 1,6-dioxaspiro[2.5]octane
A solution of 4-methylenetetrahydro-2H-pyran (1.00 g, 10.2 mmol) in CH,Cl; (30

mL) was placed in an ice bath then meta-chloroperoxybenzoic acid (2.46 g, 14.3

mmol) was added in three portions. The reaction was slowly warmed to RT and
stirred for 3h then quenched with 10% NaOH(aq) (10 mL) and extracted with
CH2Clz (2 x 15 mL). The combined extracts were dried (MgSQ,), filtered and
concentrated to provide intermediate H8(i) as a clear oil (607 mg, 52%).
Intermediate H8(ii) (4-(((2R,5S)-4-benzyl-2 5-dimethylpiperazin-1-yl)methyl)-
tetrahydro-2H-pyran-4-ol):

To a microwave vial was added H8 (i) ( 259 mg, 2.3 mmol) and (2S,5R)-1-benzyl-
2,5-dimethylpiperazine (464 mg, 2.3 mmol) and 5 mL of MeOH. The vial was

heated to 150°C for 2h in the microwave. The crude reaction was concentrated
to provide intermediate H8(ii) (723 mg, 100%)

Intermediate H8(iii) 4-{[(2R,5S)-2,5-dimethylpiperazin-1-yllmethyl}tetrahydro-2H-
pyran-4-ol

To a solution of H8(ii) (723 mg, 2.3 mmol) in MeOH (15 mL) was added Pd/C (72

mg, 0.07 mmol). The reaction was subject evacuation-backfill (3x) with H, gas
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The title compound was prepared using methods analogous to Example H1 above. See
Table 1 below for NMR data.

EXAMPLES H9 —H10:
Examples H9 and H10 were prepared using methods analogous to Example H1 above,

except E5(xi)-Isomers A and B, respectively, were substituted in place of (3S,8aS)-3-

methyloctahydropyrrolo[1,2-a]pyrazine. See Table 1 below for names and NMR data.

EXAMPLE 11: N-(5-fluoro-2-propylpyrimidin-4-yl)-6,6-dimethyl-5-{[(2S5)-2.4,5,5-
tetramethylpiperazin-1-yl]jcarbonyli}-1,4,5.6-tetrahydropyrrolo[3,4-c]pyrazol-3-amine.
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To a pressure vessel was added [3-(2-Chloro-5-fluoro-pyrimidin-4-ylamino)-6,6-
dimethyl-4,6-dihydro-1H-pyrrolo[3,4-c]pyrazol-5-yl]-((S)-2,4,5,5-tetramethyl-piperazin-1-
yl)-
methanone (0.150 g, 0.330 mmoil), 2-allyl-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (1.12
g, 6.66 mmol), cesium carbonate (0.543 g, 1.66 mmol), dichloro[1,1’-
bis(diphenylphosphino)ferrocene]palladium(il) dichloromethane adduct (0.0408 g,
0.0498 mmol), H,0 (0.3 mL), and THF (3 mL). The suspension was purged with argon
for 2 min, then stirred at 100 °C for 15 h. The cooled solution was filtered to remove
undissolved solids and the volatiles removed in vacuo. The residue was redissolved in
MeOH (5 mL) and 10% palladium on carbon (0.0400 g, 0.380 mmol) was added. The
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EXAMPLE I2:

Example 12 was prepared using methods analogous to Example |11 above. See Table 1
below for name and NMR data.

EXAMPLES J1-J8:
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Intermediate J(i): tert-butyl 3-amino-6,6-dimethyl-1-{[2-(trimethylsilyl)ethoxy]methyl}-4,6-
dihydropyrrolo[3,4-c]pyrazole-5(1H)-carboxylate.

To a suspension of tert-butyl 3-amino-6,6-dimethyl-4,6-dihydropyrrolo[3,4-c]pyrazole-
5(1H)-carboxylate (8.5 g, 33.9 mmol) and diisopropy! ethylamine (18mL, 3.0 equiv) in
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(s, 3H, 1.64- 1.76(m 4 H, 1.78 - 1.96 (m 2 H, 2.14 (s, 3 H, 2.35 -
2.47 (m 1 H, 2.41 - 2.49 (m 3 H;6x.71 (dd, J=11.11, 2.26 Hz, 1 H), 2.92
- 302 (m 1H, 3.03- 311 (m 1 H, 3.36 - 3.499 (m 2 H), 4.56 - 4.85
(m 2 H, 821 (s, 1 H, 10.16 (br. s., 1 H. 447 WO
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reaction mixture was concéntrated and purified by column chromatography to give the
title compound J(i) as a white solid (2.27 g, 18%). 1H NMR (400 MHz, METHANOL-d,):
& ppm 0.81- 0.97 (m, 2 H) 1.45- 1.59 (m, 9 H) 1.72 (d, J=5.29 Hz, 13 H) 3.53- 3.67 (m, 2
H) 4.26 (d, J=7.55 Hz, 2 H) 5.17 (s, 2 H). 2D-NOESY NMR showed proton at 5.17 ppm
is correlated with proton at 1.72ppm.
Intermediate J(ii): tert-butyl 3-[(3-fluoro-6-methylpyridin-2-yl)amino]-6,6-dimethyl-1-{[2-
(trimethylsilyl)ethoxy]methyl}-4,6-dihydropyrrolo[3,4-c]pyrazole-5(1H)-carboxylate.

To a flask equipped with a condenser was added J(i) (4.7g, 12.3 mmol), Cesium
Carbonate (8.0g, 25mmol), 2-bromo-3-fluro-picoline (2.6 g, 14mmol), Pdx(dba)s (600mg
, 0.6 mmol, 10 mol% Pd), Xantphos (700mg, 1.2 mmol, 10 mol%) and 1,4 dioxane (150
mL). The reaction mixture was stirred for 15 min under nitrogen atmosphere. While the
mixture was being stirred, degassed water (50) mL was added. The mixture was heated
at 100°C for 16 hours under nitrogen atmosphere and then evaporated 4/5 volumn
solvent. Water was introduced and the mixture extracted with ethyl acetate (3x100 mL).
The combined organics were washed with water and saturated aqueous sodium
chloride, dried (anhydrous sodium sulfate), filtered, concentrated and purified by column
chromatography to give the title compound J(ii) as a white solid (2.9 g, 48%).
Intermediate J(iii): tert-butyl 3-[(3-fluoro-6-methylpyridin-2-yl)amino]-6,6-dimethyl-4,6

dihydropyrrolo[3,4-c]pyrazole-5(1H)-carboxylate.

To a solution of J(ii) (2.9 g, 5.9mmol) in THF (100 mL) was added TBAF (7.7g, 29.5
mmol, 5 equiv). The reaction mixture was heated at 70 °C for 16 hours and then
evaporated 4/5 volumn solvent. Water was introduced and the mixture extracted with
ethyl acetate twice. The combined organics were washed with water and saturated
aqueous sodium chloride, dried (anhydrous sodium sulfate), filtered, concentrated and
purified by column chromatography to give the title compound J(iii) as a white solid (1.6
g, 76%). LCMS (API-ES, M+H"): 362.

Intermediate J(iv): Ethyl acetate- tert-butyl 3-[(3-fluoro-6-methylpyridin-2-yl)amino]-6,6-

dimethyl-4,6-dihydropyrrolo[3,4-c]pyrazole-5(1H)-carboxylate.
A solution of carboethoxy chloride (0.58g, 5.35 mmol, 1.2 equiv.) in THF (5 mL) was
added slowly to a suspension mixture of J(iii) (1.6g, 4.46mmol) and DIPEA (3.9 mL, 5
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4.80 (m 2 H), 8.21 (d, J=3.77 Hz, 1664, 10.09 (s, 1 H) 447 11 1.73 CH3CCH,
H H3C#LNN H3C \/N ,..CH3 141--/L.CH3 H3CH NNi t - N F

N (5-ftuoro-2-propyl pyrimdin-4-yl)-6, 6-di net hyl -

([ (2S) - 2,etuly) r TIHE (B0meilihgt P ender mitrdgen. Thewd&rmhyh yvas kept at 0 ° for two hours

3. 00 (=54 g 58RE0 f5efim itoB G R sigeB Bnghio e repdipiiureliey o7

3 H cbnﬁéht(ﬁed é?nd-burilﬂeaiby cblufBn Eiomakdgrapt8o(give theltille 200Polind JA)HEE 2. 54-

.63 (m
8.24 (s,

2 1-1) 2.74- 2.90 (m 2 H) 4.53- 4.66 (m 2 H
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v L%ﬁ@rmed}@{eﬂ(%thyl acetate- N-(3-fluoro-6-methylpyridin-2-yl)-6,6-dimethyl-1,4,5,6-

tetrahydropyrrolo[3,4-C]pyrazol-3-amine.

To a clear solution of J(iv) (627 mg, 1.45 mmol) in Dioxane (10 mL), 4M HCl in
dioxane(10.8 mL, 30equiv) was added. The reaction mixture was stirred at room
temperature for 6 hours. Evaporated solvent and volatile, dried in vacumn to give the
titte compound J(v) as HCl salt. -

Intermediate J(vi) (applicable to Examples J3-J6): Ethyl acetate- 3-[(3-fluoro-6-

methylpyridin-2-yl)amino]-6,6-dimethyl-4,6-dihydropyrrolo[3,4-c]pyrazole-5(1H)-carbonyl
chloride.

To a clear solution of triphosgene (472 mg, 1.59 mmol) in DCM, DIPEA (1.26 mL, 7.23
mmol) was added dropwise (white smoke) under N2 at 0 °C. The suspension of the
crude product J(v) (489 mg, 1.27 mmol) in DCM (20 mL) was added dropwise. The
reaction mixture was warmed to room temperature slowly and stirred at room
temperature under nitrogen over night. Evaporated solvent and volatile, dried in vacuum
to give the title compound J(vi) as HClI salt. See Table 1 below for NMR data.

EXAMPLE J1: 5-[(4-fluoro-1-methylpiperidin-4-yl)carbonyl]-N-(3-fluoro-6-methyvlpyridin-
2-yl)-6.6-dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-clpyrazol-3-amine

HiC CH,

A solution of J(v) (68 mg, 0.17 mmol), 4-fluoro-1-methylpiperidine-4-carbonyl chloride
(74.2 mg, 2 equiv), and DIPEA (0.18mL) in THF ( 10mL) was heated to 70°C for 16 hrs.
THF was concentrated. The reaction mixture was dissolved in CH3OH (10mL) and EtzN
(5mL) then stirred at room temperature for 16 hrs. The residue was purified by HPLC
(0.1% HOACc as a buffer) to give the title compound J1 as a solid (80 mg, 20 % yield).
See Table 1 below for NMR data.
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EXAMPLE J9: N-[5-fluoro-2-(methoxymethylpyrimidin-4-yl]-6,6-dimethyl-5-{[(2 S)-
2,4,5 5-tetramethylpiperazin-1-yllcarbonyl}-1,4,5 6-tetrahydropyrrolo[3,4-c]pyrazol-3-

amine
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Example J9 was prepared using methods analogous to Examples J1 through J8, except
substituting A1(iv) in place of J(i) as shown above. See Table 1 below for NMR data.

EXAMPLES J10-J16:
Examples J10 through J16 were prepared using methods analogous to Example J9

above. See Table 1 below for names and NMR data.

EXAMPLE K1: N-(2-ethoxy-5-fluoropyrimidin-4-yl)-6,6-dimethyl-5-{[(2S,5R)-2.4 .5-
trimethylpiperazin-1-yllcarbonyl}-1.4 5 6-tetrahydropyrrolo[3,4-clpyrazol-3-amine
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J2 H30CH 0 1H NWR (MEOD, 400 MHz): 8ppm 1.77 (6H, s), 2.11-2.21 (2H, m,
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(2H, m, wWogo@k360d, J = 4.5 Hz), 6.6 (1H, d, J = 8.3 PEYX/IBBOFU00RIH, d, J

= 7.3 Hz), 7.42-7.51 (1H, m. 387 CH3 F HN H3c

5-[(4-fluoro-1-nethyl pi peridin-4-yl)carbonyl] -6, 6-

di met hyl - N- (6- net hyl pyri di n-2-yl) - 1468%, 6-

t et rahydropyrrol o[ 3, 4-c] pyrazol - 3-am ne WO 20081096260PCT/ 1 B20081000297

- 88- EX. No. Ki app JA}__ Structure IUPAC Name 1H NVMR M5 (nmfz) J3
Intermediate K1(i): tert-butyl 3-[(2-ethoxy-5-fluoropyrimidin-4-yl)amino]-6,6-dimethyl-

4,6-dihydropyrrolo[3,4-c]pyrazole-5(1H)-carboxylate.

A fresh solution of sodium ethoxide was prepared by dissolving 7g of sodium metal in
140ml of anhydrous ethanol. Twelve 20ml Biotage microwave vials, equipped with
magnetic stir bars, were charged with 1.2g of the chloride (total 14.4g, 38mmol). To
each vial was added 10ml of the aforementioned sodium ethoxide solution followed by
5ml of anhydrous ethanol. The vials were sealed, and processed in a batchwise fashion
using a Biotage Initiator microwéve. Each reaction was heated to 160°C for 10 minutes.
After being cooled, the reaction vials were opened (the reaction was shown to be |
complete by LC-MS), and the contents combined. Each vial was rinsed with 5ml of
ethanol, and 10ml of water (a solid precipitate deposits at the bottom of the vial), and the
washings combined with the original contents of the vial. The ethanol was removed in
vacuo, and the aqueous extracted with ethyl acetate (3 x 150ml). The organic extracts
were dried over sodium sulfate, and the solvent removed in vacuo to afford the product
as a slightly yellow solid (14.1g, 96%). This was sufficiently pure to be used directly in
the next step.

Note: Thermal heating to reflux for an extended period of time (18 hours) did not effect
the transformation. Use of a sealed tube was not attempted. Microwave heating at
140°C for 10 minutes lead to a 60% conversion by LC-MS.

Intermediate K1(ii): 5-tert-butyl 1-ethyl 3-[(2-ethoxy-5-fluoropyrimidin-4-yl)amino]-6,6-

dimethyl-4,6-dihydropyrrolo[3,4-c]pyrazole-1,5-dicarboxylate.

To a solution of K1(i)(175 mg, 0.44 mmol) in methylene chloride was added triethyl
amine (0.07 mL, 1.2 eq) followed by ethyl chloroformate (0.04 mL, 1.0 eq). After stirring
at room temperature for 12 hours, the solvent was removed in vacuo and the residue
was partitioned between methylene chloride and water. The organic layer was
separated then concentrated to a yellow solid K1(ii) which was carried on without further
purification.

Intermediate K1(iii): Ethyl 5-(chlorocarbonyl)-3-[(2-ethoxy-5-fluoropyrimidin-4-yl)amino]-

6,6-dimethyl-5,6-dihydropyrrolo[3,4-c]pyrazole-1(4H)-carboxylate.

To a solution of K1(ii) (170 mg, 0.36 mmol) in 6 mL of dry dioxane was added 1 mL of
4M HCI inAdioxane. After stirring at room temperature for 48 hours, the solvent was
removed in vacuo and the white solid residue was dried for several hours under high

vacuum and carried on without further purification. The reaction with triphosgene was
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8.06 Hz, 'Igo ;E_Ds.olgtu‘?n7 of( K1 (iii) ](75%91%1%5mﬁn%f) in @etlla}wdrofuran 4 mL) was added
(2R,5S)-1,2,5-trimethylpiperazine hydrochloride (108 rhg, 4 equiv) and diisopropylethyl
amine (0.15 mL, 6.8 equiv). The resulting mixture was heated in a sealed tube at 80 °C
for 16 hours and then allowed to cool to ambient temperature. To the crude reaction
mixture was added one sodium hydroxide pellet dissolved in 2 mL methanol and stirring
was continued at room temperaturé for one hour. The solvent was removed in vacuo
and the residue was purified by reverse-phase HPLC using a gradient of 15% to 35%
acetonitrile in water (0.1% acetic acid modifier) ramped over 25 minutes. Overnight
lyophilization afforded the title compound K1 as a white powder (37 mg, 44%). See
Table 1 below for NMR data.

EXAMPLES K2 - K19:
Examples K2 through K19 were prepared using methods analogous to Example K1

above. See Table 1 below for names and NMR data.

EXAMPLE K20: N-(2-ethoxy-5-fluoropyrimidin-4-yl}-5-{[(3S,8aS)-3-
isopropylhexahydropyrrolo[1,2-alpyrazin-2(1H)-yljcarbonyl}-6.6-dimethyl-1,4.5.6-

tetrahydropyrrolo[3,4-c]pyrazol-3-amine

Example K20 was prepared using methods analogous to Example K1 above, except
that E4(ii) was substituted in place of (2R, 5S)-1,2,5-trimethylpiperazine hydrochloride.
See Table 1 below for NMR data.

EXAMPLE K21: 5-{[(2S,5R)-2.5-dimethyl-4-(tetrahydro-2H-pyran-4-yl)piperazin-1-
yllcarbonyl}-N-(2-ethoxy-5-fluoropyrimidin-4-yl)-6,6-dimethyl-1.4,5.6-
tetrahydropyrrolo[3.4-c]pyrazol-3-amine
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Intermediate K21(i): (2S,5R)-1-benzyl-2,5-dimethyl-4-(tetrahydro-2H-pyran-4-
yl)piperazine.

To a mixture of (2S,5R)-1-benzyl-2,5-dimethylpiperazine (11.0 g, 53.8 mmol) and
of tetrahydro-4H-pyran-4-one (5.39 g, 53.8 mmol) at 0°C was added Ti(IV)
isopropoxide (19.2 mL, 67.3 mmol). The resulting mixture was stirred at rt
overnight and an orange suspension was obtained. To the suspension was
added EtOH (25 mL) and NaCNBH3 (4.27 g, 64.6 mmol, 1.20 eq). The resulting
mixture was stirred at rt for 24 h. The reaction mixture was then quenched with
water (5.0 mL) and a yellow solid was generated. The suspension was diluted
with EtOAc (400 mL) and filtered. The filtrate was concentrated under reduced
pressure. The residue was again diluted with EtOAc (500 mL), dried over
Na2S04, and filtered. The filtrate was collected and concentrated under reduced
pressure to afford a yellow oil. The oil was diluted in THF (400 mL) and PS-
isocyanate was added to remove secondary amine. The suspension was filtered
and the filtrate concentrated. The residue was purified by column
chromatography using 50:5:1 CHCI3/MeOH/Et3N to afford the desired compound
as yellow oil (13.0g, 84%)

Intermediate K21(ii): (2R,5S)-2,5-dimethyl-1-(tetrahydro-2H-pyran-4-
yl)piperazine. (2S,5R)-1-benzyl-2,5-dimethyl-4-(tetrahydro-2H-pyran-4-
yl)piperazine (13.0 g, 45.1 mmol) was dissolved in MeOH (500 mL).
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Example K21: 5-{[(2S,5R)-2,5-dimethyl-4-(tetrahydro-2H-pyran-4-yl)piperazin-1-

ylJcarbonyl}-N-(2-ethoxy-5-fluoropyrimidin-4-yl)-6,6-dimethyl-1,4,5,6-

tetrahydropyrrolo[3,4-c]pyrazol-3-amine

The title compound was prepared using methods analogous to Example K1

above. See Table 1 below for NMR data.

EXAMPLE K22: 4-[((2R,5S)-4-{[3-[(2-ethoxy-5-fluoropyrimidin-4-yl)amino]-6,6-
dimethyl-4,6-dihydropyrrolo[3,4-c]pyrazol-5(1H)-yllcarbonyl}-2.5-
dimethylpiperazin-1-yl)methylltetrahydro-2H-pyran-4-ol

Example K22 was prepared using methods analgous to Example K1 above,
except H8(iii) was substituted in place of (2R, 5S)-1,2,5-trimethylpiperazine. See
Table 1 below for NMR data.

EXAMPLES K23-K26 :
Examples K23 and K24 were prepared using the method described in Example K1

above, except that E5(xi)-Isomers A and B, respectively, were substituted in place of

(2R,55)-1,2,5-trimethylpiperazine. Examples K25 and K26 were also prepared using

methods analogous to Example K1 above, except that E5(xi)-Isomers A and B,

respectively, were substituted in place of (2R,5S)-1,2,5-trimethylpiperazine and sodium
methoxide was substituted in place of sodium ethoxide. See Table 1 below for names
and NMR data.

EXAMPLE L1: N-(2-ethoxy-5-fluoropyrimidin-4-yl)-5-[(4-fluoro-1-methylpiperidin-4-
yl)carbonyl]-6,6-dimethyl-1.4.5,6-tetrahydropyrrolo][3,4-c]lpyrazol-3-amine
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To a solution of ethyl 3-[(2-ethoxy-5-fluoropyrimidin-4-yl)amino]-6,6-dimethyl-5,6-
dihydropyrrolo[3,4-c]pyrazole-1(4H)-carboxylate dihydrochloride (120 mg, 0.27 mmol) in
15 mL THF containing diisopropylethyl amine (0.23 mL, 4 eq) was added a 5 mL THF
suspension of 4-fluoro-1-methylpiperidine-4-carbony! chloride (128 mg, 2.6 eq). After
heating for 5 hours at 65°C, the reaction was concentrated to dryness and carried on
without further purification. To a solution of ethyl 3-[(2-ethoxy-5-fluoropyrimidin-4-
yl)amino]-5-[(4-fluoro-1-methylpiperidin-4-yl)carbonyl]-6,6-dimethyl-5,6-
dihydropyrrolo[3,4-c]pyrazole-1(4H)-carboxylate in methanol was added 2 mL of a 10%
sodium hydroxide solution in methanol. After removing the solvent in vacuo, the residue

was purified as in Example K1 above. See Table 1 below for NMR data.

EXAMPLES L2 — L4:
Examples_L2 through L4 were prepared using methods analogous to Example L1

above. See Table 1 below for names and NMR data.

EXAMPLE L5: N-(2-ethoxy-5-fluoropyrimidin-4-yl)-6.6-dimethyl-5-{[1-(3,3,3-
trifluoropropyl)piperidin-4-yllcarbonyl}-1,4,5,6-tetrahydropyrrolo[3.4-clpyrazol-3-amine

0
H o)
F
Q Fﬂ ,\dL e, 3
0 Fo™ LIOHH,0 OH
“cH Fr — N
N ; AcOH F{\/
NaBH,CN E
F
L5(i) L5(ii)
o)
SOCl, Cl
—_—
N
Fo™
FF
L5 (i)

Intermediate L5(i): ethyl 1-(3,3,3-trifluoropropyl)piperidine-4-carboxylate.
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Intermediate L5(ii): 1-(3,3,3-trifluoropropyl)piperidine-4-carboxylic acid.

To a solution of ethyl 1-(3,3,3-trifluoropropyl)piperidine-4-carboxylate (3.30 g, 13.0
mmol) in THF (40 mL) and MeOH (40 mL) was added LiOH-H,O (1.64 g, 39.1 mmol).
The reaction was allowed to stir for 15 h at which time the solution was filtered to
remove undissolved solids and the filtrate concentrated. The resulting material was
diluted with water (10 mL), made to pH 5 with HCI (conc), then concentrated in vacuo to
yield a white solid (2.9 g, 150%). Mass Spectrum: Calcd for CgH1sNF30, (M+H): 226.
Found:226.

Intermediate L5(iii): 1-(3,3,3-triﬂuoropropyl)piperidine—4-carbohyl chloride.

A suspension of 1-(3,3,3-trifluoropropyl)piperidine-4-carboxylic acid (4.40 g, 20.0 mmol)
in thionyl chloride (20 mL) was heat to 80°C for 15 h. The solution was cooled and
concentrated in vacuo to yield a brown foam (3.0 g, 68%).

Example L5: N-(2-ethoxy-5-fluoropyrimidin-4-yl)-6,6-dimethyl-5-{[1-(3,3,3-
trifluoropropyl)piperidin-4-yl]carbonyl}-1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-amine
The title compound L5 was prepared using methods analogous for the preparation of
example L1 above, except 4-fluoro-1-methylpiperidine-4-carbonyl chloride was
substituted with intermediate L5(iii). See Table 1 below for NMR data.

EXAMPLE L6: N-(2-ethoxy-5-fluoropyrimidin-4-yl)-6.6-dimethyl-5-{{1-(tetrahydro-2H-
pyran-4-yl)piperidin-4-yllcarbonyi}-1.4.5 6-tetrahydropyrrolo[3,4-c]lpyrazol-3-amine.

Intermediate L6(i): (1-(tetrahydro-2H-pyran-4-yl)piperidine-4-carbonyl chloride
° _

N(jLCI
5

L6())
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met hoxypyri m din-2-yl)-6, 6-di net hyl-1, 4,5, 6-

tetrahydropyrrol o] 3, 4-c] pyrazol - 3-am ne 1H NVR (400 MHz, DMSO- d6) 8 0.92-
1.04 (m 6H 1.34 - 1.42 (m 1 H 1745 - 1.53 (m 2 H 1.53 - 1.60 (m 5
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trifluoropropionaldehyde.

Example L6: N-(2-ethoxy-5-fluoropyrimidin-4-yl)-6,6-dimethyl-5-{[1-(tetrahydro-2H-
pyran-4-yl)piperidin-4-yljcarbonyl}-1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-amine

The title compound L6 was prepared using methods analogous to L1 above, except 4-
fluoro-1-methylpiperidine-4-carbonyi chloride was substituted with intermediate L6(i).
See Table 1 below for NMR data.

" EXAMPLE M1: N-(4-ethoxypyrimidin-2-y)-6.,6-dimethyl-5-{[(2S,5R)-2 4 ,5-
trimethylpiperazin-1-yllcarbonyl}-1.4,5.6-tetrahydropyrrolo[3,4-c]pyrazol-3-amine

H,C_CH, OHC. CH, . ?C;ac CH,
NN H,C/,
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triphosgene N e 3 N W N
NN > THC N N
| T NeM o pipaTHE i
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CH, M) &y M1 CH,

Intermediate M1(i): 3-[(4-ethoxypyrimidin-2-yl)amino]-6,6-dimethyl-4,6-
dihydropyrrolo[3,4-c]pyrazole-5(1H)-carbonyl chloride.

To a-78°C solution of N-(4-ethoxypyrimidin-2-yl)-6,6-dimethyl-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-amine hydrochloride (0.300 g, 1.09 mmol) in CH,Cl,
(15 mL) and diisopropylethylamine (0.952 mL, 5.47 mmol) was added triphosgene
(0.227 g, 0.766 mmol) in CH2CI2 (5 mL) dropwise over 10 min. The reaction was
quenched with H,0 (10 mL), warmed to 22°C, and made pH 8-9 with NaHCO3. The
aqueous layer was extracted with CH;Cl> (2x 30 mL) and the combined organic layers
washed with brine (1 x 30 mL), dried over MgSO,, and concentrated to give the desired
product M1(i) as a brown solid (0.35 g, 95%). Mass Spectrum: Calcd for C14H1sCINsO2
(M+H): 337. Found: 337.

Example M1: N-(4-ethoxypyrimidin-2-yl)-6,6-dimethyl-5-{[(2S,5R)-2,4,5-
trimethylpiperazin-1-ylJcarbonyl}-1 ,4,5,6-tetrahydropyfrolo[3,4-c]pyrazo|-3-amine.

To a solution of M1(i) (0.350 g, 1.04 mmol) in THF (4mL) was added (2R,5S)-1,2,5-
trimethylpiperazine hydrochloride (0.133 g, 1.04 mmol) and DIPEA (0.905 mL, 5.20
mmol). Solution was heat to 90°C in a sealed tube overnight. The cooled solution was
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Example M2 was prepared using methods analogous to Example M1 above. See Table
1 below for NMR data.

EXAMPLE N1: 5-{[(2S,5R)-2,5-dimethyl-4-(tetrahydro-2H-pyran-4-
yimethyl)piperazin-1-yljcarbonyl}-N-[5-fluoro-2-(methoxymethy)pyrimidin-4-yl]-

6,6-dimethyl-1,4.5 6-tetrahydropyrrolo[3.4-clpyrazol-3-amine.
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Intermediate N1(i): fert-butyl 3-{[5-fluoro-2-(methoxymethyl)pyrimidin-4-

N1

yllamino}-6,6-dimethyl-4,6-dihydropyrrolo[3,4-c]pyrazole-5(1H)-carboxylate.

To a solution of tert-butyl 3-amino-6,6-dimethyl-4,6-dihydropyrrolo[3,4-c]pyrazole-
5(1H)-carboxylate (3.00 g, 11.6 mmol) and 4-chloro-5-fluoro-2-
(methoxymethyl)pyrimidine (2.06 g, 11.6 mmol) in DMSO (8 mL) was added
potassium dihygrogenphosphate (1.58 g, 2.3 mmol) followed by H3PO, (0.29 g,
2.3 mmol). The reaction was place in a 90 °C oil bath and heated for 20h. The
crude reaction was cooled to room temperature then poured into ice cold
NaHCOs; (60 mL) and extracted with EtOAc (2 x 30 mL). The combined organic
extracts were washed with brine then dried (MgSOQ.), filtered and concentrated.
The crude solid was triturated with EtOAc to provide the title compound N1(i) as a
white solid (3.2 g, 70%). 'H NMR (300 MHz, DMSO-ds) & ppm 1.44 (s, 9 H), 1.59
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added dropwise. The reaction mixture was slowly warmed to room temperature
and stirred for 5h, then quenched with water (50 mL) and extracted with EtOAc.
(2x 100 mL). The combined extracts were washed with brine (60 mL) then dried
(MgSOQy), filtered and concentrated to provide the title compound N1(ii) as a
yellow foam (3.3 g, 96%). Mass Spectrum: Calcd for C21H29FNgOs (M+H): 465.
Found: 465. -
Intermediate N1(iii): 3-{[5-fluoro-2-(methoxymethyl)pyrimidin-4-ylJamino}-6,6-

dimethyl-4,6-dihydropyrrolo[3,4-c]pyrazole-5(1H)-carbonyl chloride.

To a solution of N1(ii) (3.40 g, 7.3 mmol) in dioxane (10 mL) was added HCI (20
mL, 4M in dioxane). The reaction was stirred at room temperature for 3h then
concentrated and dried under vacuum. The HCI salt of ethyl 3-{[5-fluoro-2-
(methoxymethyl)pyrimidin-4-ylJamino}-6,6-dimethyl-5,6-dihydropyrrolo[3,4-
c]pyrazole-1(4H)-carboxylate was taken up in CH,Cl, (150 mL). DIPEA (4.26 g,

5.1 mmol) was added and the reaction mixture was cooled in a dry ice/acetone
bath. Triphosgene (1.52 g, 32.9 mmol) was added drop wise in a solution of
CH,CI, (50 mL). The cold reaction was quenched with Water (100 mL) and
warmed to RT then extracted with CH,Cl, (2x 100 mL). The combined organic
extracts were washed with brine, dried (MgSQ,), filtered and concentrated. The
crude material was triturated with ether to give the title compound N1(iii) as a

white solid (1.55 g, 50%). Mass spectrum: Calcd for C17H20FCINsO4 (M+H): 427.
Found 427.

Example N1: 5-{[(2S,5R)-2,5-dimethyl-4-(tetrahydro-2H-pyran-4-
ylmethyl)piperazin-1-yl]Jcarbonyl}-N-[5-fluoro-2-(methoxymethyl)pyrimidin-4-yl}-
6,6-dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-amine.

To a sealed tube was added NA1(iii) (420 mg, 0.98 mmol) in a solution of THF (10 mL)
followed by DIPEA (445 mg, 3.4 mmol) and (2R,5S)-2,5-dimethyl-1-(tetrahydro-2H-
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ppm 0.94 (d, J=5.84 Hz, 3 H, 0.98 (d, J=6.03 Hz, 3 H, 1.01- 1.22(m 2 H),
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H2060. 66 MEBIFEINLS and-E3,N (3B) thén shitrd@d? lan addition 16 h. The crude reaction was
concentrated then taken up in DCM (10 mL) and NaHCO3 (sat) (20 mL) and the solid
was filtered, rinsed CH,Cl, (10 mL) and water (10 mL) and dried to give the title

compound N1 as a white solid (245 mg, 47%). See Table 1 below for NMR data.

H

EXAMPLES N2 AND N3:

Examples N2 and N3 were prepared using methods analogous to Example N1 above,

except E5(xi)-Isomers A and B, respectively, were substituted in place of 2R,5S)-2,5-

dimethyl-1-(tetrahydro-2H-pyran-4-ylmethyl)piperazine. See Table 1 below for names
and NMR data.

The following Table 1 depicts further Ki app, structure, nomenclature, and NMR
data of further embodiments of the invention. Unless otherwise mentioned, compounds
in Table 1 were synthesized starting from commercially available materials or by known

methods using routine modifications of the above described examples.

Table 1

While the invention has been illustrated by reference to specific embodiments, those
skilled in the art will recognize that variations and modifications may be made through
routine experimentation and practice of the invention. Thus, the invention is intended
not to be limited by the foregoing description, but to be defined by the appended claims
and their equivalents. The foregoing detailed description and examples have been

given for clarity of understanding only.

Ki
Ex. app Structure MS
No. (nM) IUPAC Name 'H NMR (m/z)
QH,C, CH, TH NMR (300 MHz, DMSO-ds mixture of
) ' rotamers) & ppm 0.93 (s, 3 H), 0.98-
H,C NN
3 \%\Eﬂ\ _N 1.07 (m, 6 H), 1.08- 1.20 (m, 3 H), 1.55
.N H (s, 3 H), 1.64 (s, 3H), 2.08 (s, 3 H),
HC HeN~ Ny N CH; 2.14-2.29 (m, 1 H), 2.52- 2.64 (m, 2 H),
A1 2.69 LN 2.77-2.94 (m, 1 H), 3.23 (s, 3 H), 4.32- 442
F 4.53 (m, 2 H),6.49 (br. s., 0.6 H), 7.09
N4-(6,6-dimethyl-5-{[(2S)-2,4,5,5- (br.s., 0.4 H), 7.67-8.11 (m, 1 H), 9.42
tetramethylpiperazin-1-yljcarbonyl}-1,4,5,6- (br.s.,, 0.6 H), 10.14 (br. s., 0.4 H),
tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-N2-ethyl-5- | 12.28 (br. s., 0.6 H), 12.44 (br. s., 0.4
fluoropyrimidine-2,4-diamine H).
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(DVBO-ds, 400 MHz): 5 Wn 0.95(5 H, dd, J=11.49, 6.19 Hz), 1.31 (2 H, t,
7.07 Hz), 1.58(2 H, s), 1.68(2 H,-», 1.82- 1.88 (1 H m, 1.90 (2 H, s),

2.08- 2.13 (1 H mM, 2.15 (2 H, s), 2.30- 2.37 (1 H m, 2.66- 2.73 (1 H,

m,.2.95- 3.03 (2 H mM, 3.34 (7 H s), 4.23- 4.33 (2 H m, 4.59- 4.69 (1

H =

y
J

, Jd 8 T2k H, d, J=2.53 Hz). 447 KZ 2. 11 Chiral HCCH HCHS O[N\ 0O
Haci o.]. E4- dchBHN O N KF Structure cH . MS
N_ (2_C+ N\Q\ \I(ng) £ll vy ANy I Jr)rtUgAQ\Name\:’l\ c 6. Aiinnt iwa | H NMR im/z)

LA T rIU\JI\J L] LI -I-l \l,\rul LILA AL T
OH o CHs H '"H NMR (300 MHz, DMSO-ds mixture of
rotamers) 8 ppm 0.92 (s, 3 H), 0.96-
ﬁCH CH 1.08 (m, 6 H), 1.55 (s, 3 H), 1.65 (s, 3
H), 2.08 (s, 3 H), 2.11-2.24 (m, 1 H),
A2 8.75 \( CH, 2.53-2.60 (m, 2 H), 2.71- 2.84 (m, 1 H), 460
F 3.03 (s, 6 H), 3.16- 3.28 (m, 1 H), 4.15-
4 4.60 (m, 2 H), 7.84- 8.13 (m, 1 H), 9.40
N’-(6 6-dimethyl-5-{[(2S)-2,4,5,5- (br. s., 0.4 H), 9.88 (br. s., 0.6 H), 12.11
tetramethylpiperazin-1-yljcarbonyl}-1,4,5,6- (br. s., 0.6 H), 12.36 (br. s., 0.4 H).

tetrahzydropyrrolo[3 4-c]pyrazol-3-yl)-5-fluoro-
—dlmethylpyrlmrdme -2,4-diamine

3 3
o Xy y N~H 'H NMR (300 MHz, DMSO-db) & ppm
s \%\E& N 0.18 (m, 2 H), 0.35- 0.51 (m, 2 H), 0.93
LN H (s, 3 H), 0.96- 1.08 (m, 7 H), 1.56 (s, 3
s HN NN H), 1.65 (s, 3 H), 2.08 (s, 3 H), 2.13-
A3 | 179 L\Nr 2.25 (m, 1 H), 2.51- 2.63 (m, 3 H), 2.84 486
F (d, J=11.9 Hz, 1 H), 3.00- 3.19 (m, 2 H),

N?-(cyclopropylmethyl)-N*-(6,6-dimethyl-5-{{(2S)- | 4.33- 4.53 (m, 2 H), 6.35- 7.53 (m, 1 H),
2,4,5,5-tetramethylipiperazin-1-yl]carbonyl}- 7.94 (s, 1 H), 12.51 (br. s., 1 H).
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-5-
fluoropyrimidine-2,4-diamine

) N "H NMR (300 MHz, DMSO-ds) § ppm
Hﬁ@ //‘N 0.85- 0.94 (m, 9 H), 1.02 (s, 3 H), 1.04
.N H  CH, (d, J=6.4 Hz, 3 H), 1.55 (s, 3 H), 1.62-
H,C wN N\YN\/LCH 1.69 (m, 3 H), 1.71- 1.87 (m, 1 H), 1.90
A4 376 : LN : (s, 3H), 2.08 (s, 3H), 2.13-2.24 (m, 1 488
_ F H), 2.52- 2.62 (m, 2 H), 2.83 (m, 1 H),
N*-(6,6-dimethyl-5-{[(25)-2,4,5,5- 2.92-3.15 (m, 2 H), 4.27- 4.59 (m, 2 H),
tetramethylpiperazin-1-yljcarbonyl}-1,4,5,6- 7.03 (br.s., 1 H), 7.83-8.01 (m, 1 H),
tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-5-fluoro- NZ 10.05 (br. s., 1 H).
isobutylpyrimidine-2,4-diamine acetate salt
OH ,C_CH, H 'H NMR (300 MHz, DMSO-ds mixture of
rotamers) & ppm 0.32- 0.49 (m, 2 H),
HC~¢ci ﬁ /N 0.54- 0.75 (m, 2 H), 0.93 (s, 3 H), 0.97-
i CH, 1.12 (m, 6 H), 1.54 (s, 3 H), 1.63 (s, 3
wN Y H), 2.08 (s, 3 H), 2.12- 2.25 (m, 1 H),
A5 3.95 L W 2.53-2.68 (m, 3 H), 2.76- 2.90 (m, 1 H), 472
3.20- 3.32 (m, 1 H), 4.15- 4,63 (m, 2 H}),
N2-cyclopropyl-N4-(6,6-dimethyl-5-{[(25)-2,4,5,5- | 6.81 (br. s., 0.3 H), 7.37 (br. s., 0.7 H),
tetramethylpiperazin-1-yljcarbonyl}-1,4,5,6- 7.82- 8.11 (m, 1 H), 9.47 (br. s., 0.3 H),
tetrahydropyrrolo{3,4-c]pyrazol-3-yl)-5- 10.26 (br. s., 0.7 H), 12.29 (br. s., 0.3
fluoropyrimidine-2,4-diamine H), 12.45 (br. s., 0.7 H).
OH,C_ CH, 1 ,
J§ H H NMR (300 MHz, DMSO-ds mixture of
Hac\@ N J NN rotamers) & ppm 0.93 (s, 3 H), 0.97-
N CH Z H 1.10 (m, 6 H), 1.54 (s, 3 H), 1.64 (s, 3
H,C’ 3 No N. _N H), 2.08 (s, 3 H), 2.13-2.26 (m, 1 H),
A6 10.8 H I/\\( CH, 2.51-2.61 (m, 2 H), 2.64- 2.93 (m, 4 H), 446
NG N 3.16- 3.32 (m, 1 H), 4.29- 460 (m, 2 H),
. 6.55 (br. s., 0.3 H), 7.07 (br. s., 0.7 H},
N*-(6,6-dimethyl-5-{[(25)-2,4,5,5- 7.76-8.12 (m, 1 H), 9.46 (br. s., 0.3 H),
tetramethylpiperazin-1-yi]carbonyl}-1,4,5,6- 10.15 (br. s., 0.7 H), 12.29 (br. s., 0.3

tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-5-fluoro-N- H), 12.43 (br. s., 0.7 H).
methylpyrimidine-2 4-diamine ' '




5-1[ 4-et hyl (2S, 5R) - 2, 5- di net hyl pi per azi n- 1-
yficarbonyl}-1,4,5, 6-tetrahydropyrrol o[ 3, 4- c]pyrazol-3-amne 1H NVR (400
MHz, DVEWOeos@9ssPm 0.94-0.98 (m 9 H) 1.28 (t, J= 8 HpCIIB20§/8002% H) 1. 66
(s, 3K) 1.95(t, Jr 8 1 H 2.28- 2.32 (m 1 H 2.37-2.41 (m 2 H 2.67-
2.77 (m 2 H 3.01-3.08 (m 2K) 4.21-4.29 (m 2H) 4.61 (b, 2 H 81 (m 1
H 10.1 (br, 1 H 12.40 (br, 1 H). 46% K3 0.912 CHH CH 0 11HNWR (400 Mz,
DMSO-d6) 6 ppm 0.92 (3 H s), 0.99 (3 H s), 1.05 (3 H d, J=6.32 Hz),
1.30(3 H t, J=7.07 Hz), 1.57 (3 H, s), 1.67 (3 H s), 1.89 (1.4 H s),
2.09(F H [S)m 4.19(1 H_dd, J=1T.49, 6.69 [Fz), 2.57(2 H, d, J=12]13 Hz),
2.81 (|1B#,| drp 3:11. 87 Hz) Styctar (24 H, s),| 4.24(2 I—I,HN%RJ:G. 99 I—b:),(n":li)S (2

H r’r) No. A H{ni) o) 201 WUPAC Name L~
g TN A OH C cns T T TH NMR (300 MHz, DMSO-ds mixture of
rotamers) § ppm 0.93 (s, 3 H) 1.00- 1.08
j; (m, 6 H) 1.10- 1.16 (m, 6 H) 1.54 (s, 3
CH, H) 1.64 (s, 3H) 2.09 (s, 3 H) 2.14-2.26
uN \\r (m, 1 H)2.51-2.62 (m, 2 H) 2.78- 2.95
A7 3.81 L CH, (m, 1 H) 3.36- 3.45 (m, 1 H) 3.90 (s, 1 474
H)4.28-4.60 (m, 2 H)6.26 (br. s., 0.3
N*-(6,6-dimethyl-5-{[(2S)-2,4,5,5- H), 7.05 (br. s., 0.7 H), 7.76- 8.11 (m, 1
tetramethylpiperazin-1-yiJcarbonyl}-1,4,5,6- H), 9.42 (br. s., 0.3 H), 10.19 (br. s., 0.7
tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-5- fluoro-N?- | H), 12.29 (br. s., 0.3 H), 12.50 (br. s.,
isopropylpyrimidine-2,4-diamine 0.7 H).
OH C CH3 "H NMR (300 MHz, DMSO-ds mixture of
rotamers) 5 ppm 0.93 (s, 3 H), 0.99-
HC~cl \5; 1.06 (m, 6 H), 1.08- 1.18 (m, 3 H), 1.55
CH, (s, 3H), 1.64 (s, 3H), 2.09 (s, 3 H),
\!/ N_-C 2.13-2.24 (m, 1 H), 2.52- 2.58 (m, 2 H),
A8 3.39 \L/ 2.84 (m, 1 H), 3.22- 3.30 (m, 2 H), 3.37- 442
3.41 (m, 1 H), 4.30- 4.55 (m, 2 H), 5.97
N*-(6,6-dimethyl-5-{[(2S)-2,4,5,5- (s, 1H),6.31 (br.s., 0.4 H), 7.10 (br. s.,
tetramethylpiperazin-1-yljcarbonyl}-1,4, 5 ,6- 0.6 H), 7.67-7.98 (m, 1 H), 9.29 (br. s.,
tetrahydropyrrolo[3,4-c]pyrazol- 3-y|)-N - 0.4 H), 9.84 (br. s., 0.6 H), 12.13 (br. s,
ethylpyrimidine-2,4-diamine 0.4 H), 12.47 (br. s., 0.6 H).
OH {Cy CHy H "H NMR (300 MHz, DMSO-dg mixture of
H c\g\ \i( rotamers) 6 ppm 0.93 (s, 3 H), 0.96-
\ﬁg 1.04 (m,6 H), 1.56 (s, 3H), 1.67 (s, 3
H), 2.08 (s, 3 H), 2.12- 2.23 (m, 1 H),
"CH, 2.52-2.59 (m, 2 H), 2.80 (m, 1 H), 3.06
A9 8.73 L\I/ (s, 6 H), 3.18- 3.29 (m, 1 H), 4.30- 4.53 442

(m, 2 H), 597 (br.s., 0.5 H),6.38 (br. s,

N*-(6,6-dimethyl-5-{[(2S)-2,4,5,5- ’
tetramethylpiperazin-1-yiJcarbonyl}-1,4,5, 6- 0.5H), 7.78- 8.03 (m, 1 H), 9.24 _(br. S
é 0.5 H), 9.65 (br. s., 0.5 H), 12.03- 12.26
tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-N°, (m, 1 H)
dimethylpyrimidine-2,4-diamine ' )
CH; 1
o e N

\ p CH,
N N=< 'H NMR (DMSO-ds, 400 MHz) & ppm )
OC>‘ HN‘S_/N 0.94-1.12(5H, m), 1.43 (3H, m), 1.57
(3H,s),1.68 (3 H,s),1.90(3H,s),2.09
A10 101 /N F (3H,s), 2453 H, s),2.66 (1 H, m), 457
HyC 2.81(1H,m),460(2H, m), 822 (1H,
5-{[(8S)-6,8-dimethyl-6,9-diazaspiro[4.5]dec-9- s), 10.10 (1 H, s).
yllcarbonyl}-N-(5-fluoro-2-methylpyrimidin-4-yl)-
6,6-dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-amine

QHC_ CH,
NN
HC o N 1H NMR (300 MHz, DMSO- ds) 5 0.91 -
N~ 1.05 (m, 6 H) 1.05 - 1.28 (m, 6 H) 1.47 -
HN._N_N._CH, 161 (m, 4 H) 1.61 - 1.78 (m, 5 H) 1.90
a1 | <10 L\N( (s, 3H) 2.43 (br. s., 2 H) 2.69 - 2.94 (m, 530

z 2 H)3.01-3.16 (m, 2 H) 3.17 - 3.29 (m,

o 3 H) 3.74 - 3.93 (m, 2 H) 4.39 - 4.58 (m,

2 H)7.95 (br. s., 1 H) 10.06 (br. s., 1 H)

M-(S-{[(ZS,SR)—Z,5-dimethyl-4-(tetrahydro-2H- 12.29 (br. s., 1 H)

pyran-4-ylmethyl)piperazin-1-yljcarbonyl}-6,6-
dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-
3-y|)—Nz-ethyI-S—ﬂuoropyrimidine-2,4-diamine




| -13CN / N-(2-ethoxy-5-fluoropyrimdin-4-yl)-6, 6-di net hyl -
5-{[(29)-2, 4,5, 5-tetranet hyl pi perazi n-1-
yfi car borly0)2008/04¢%06- t et r ahydr opyrrol o[ 3, 4- cl eyrazol - 3PEFIRZ08/00090D)

20081096260PCT/ 182008/ 000297 - 92- Ex. No. Ki app (nM Structure |UPAC Nanme
1H NMR M5 (nmz) K4 3.33 3CCH,
- 80-
Ki
Ex. app Structure MS
No. | (nM) IUPAC Name 'H NMR (miz)
OH3C_ CH3
Hoce N NN 1H NMR (300 MHz, DMSO- ds) 3 0.92 -
\)‘ N 1.06 (m, 6 H) 1.06 - 1.17 (m, 3 H) 1.37 -
N CHs H 1.50 (m, 1 H) 1.53 (br. s., 1 H) 1.56 (s, 3
a2 | <10 (j HN N\\vaCHs H) 1.61 (br. s., 1 H) 1.65 (s, 3 H) 2.03 - 516
0 LN 2.23 (m, 1 H)2.68-2.80 (m, 2 H)2.80 -
F 2.99 (m, 2 H)3.02-3.16 (m, 2H) 3.16 -
N*-(5-{{(2S,5R)-2,5-dimethyl-4-(tetrahydro-2H- 3.31(m,6 H)3.81-3.97 (m, 2H)4.38 -
pyran-4-yl)piperazin-1-yljcarbonyl}-6,6-dimethyl- | 4.55 (m, 1 H) 7.95 (d, J=3.01 Hz, 1 H)
1 ,4,5,6-tetrahydropyrrolo[3,4—c]pyrazo|-3-yl)—N2-
ethyl-5-fluoropyrimidine-2,4-diamine
?L-igC CHs H
HaCltm N~ N J N
N(:)vCH\ﬁ%N "H NMR (400 MHz, DMSO-dg) 5 ppm
Hyc— HN O—CH, 0.98(6H,s), 1.58 (3H, s), 1.67 (3H, s),
> 1.90 (3 H,s),2.77 (2 H, bm), 3.05 (2 H,
AAT 229 L\Nr bm), 3.32 (8 H, s), 3.82 (3 H, s), 4.59- 447
F . . 4.73(2H, m),8.13(1H,s),10.19 (1 H,
5-{[(2S,5R)-4-ethyl-2,5-dimethylpiperazin-1- s), 11.95 (1 H, s).
yljcarbonyl}-N-(5-fluoro-2-methoxypyrimidin-4-yl)-
6,6-dimethyi-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-amine
CH,
o e n\
>——N ‘ /N CH, 1
N N:< H NMR (400 MHz, DMSO-ds) § ppm
o C>_CH3 (N 0.98 (8 H, d, J=4.04 Hz), 1.59 (3 H, 5),
AA2 18.9 3 . Y 1.68 (3H,s), 1.91 (1 H,s), 2.38 (2 H, s), 431
’ _/ £ 247 (3H,s),2.74 (1 H, s), 3.05 (2 H, s),
H,C 3.32(18H, s),4.70 (2 H, s), 8.21 (1 H,
5-{[(2S,5R)-4-ethyl-2,5-dimethylpiperazin-1- s).
yllcarbonyl}-N-(5-fluoro-2-methylpyrimidin-4-yl)-
6,6-dimethyi-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-amine
weo [0 H
i N
° LN e
}’N 1 N‘< 3 'H NMR (400 MHz, DMSO-ds) 5 ppm
N N - 0.91-0.99 (10 H, m), 1.58 (3 H, s), 1.68
HSC""(ICH“’ Ho\ N (3H,s), 1.90 (3 H,s), 1.93 (1 H, d,
AA3 14.8 N F J=10.86 Hz), 2.26- 2.30 (3 H, m), 2.31- 445
H:C,./ CH, 240 (3H,m), 243 (3 H,s), 2.66-2.78
5-([(25 5R)-4-ethyl-2 5-dimethylpiperazin-1- | 21 M) 304 (21, d, J=8.34 Hz), 4.63-
yllcarbonyl}-N-(5-fluoro-2,6-dimethylpyrimidin-4- 74 (2H, m).
yl)-6,6-dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-amine
'H NMR (400 MHz, CDCls) & ppm 1.09
(d, J=8 Hz, 3 H), 1.33 (d, J=8 Hz, 3 H),
1.72 (s, 3 H), 1.76 (s, 3H), 2.21 (m, 1H),
2.27 (s, 3H), 2.45 (m, 1 H), 2.57 (s, 3H),
AAG | 14T 2.66-2.69 (m, 1 H), 2.92-2.98 (m, 1 H), arr
3.18-3.22 (m, 1H), 3.86 (m, 1H), 4.60 (d,
2(S),5(S){[dimethyl-4-methylpiperazin-1- J=16 Hz, 1 H), 4.69 (d, J=16 Hz, 1 H),
yllcarbonyl}-N-(5-fluoro-2-methylpyrimidin-4-yl)- | 8.11 (s, 1H)
6,6-dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-
clpyrazol-3-amine




H3C N CH, H3C-ONN YO, "CH, |

N- ( 2- et hoxy- 5- quoropyrlmdln 4-y1)-5-{[(2S, 5R) - 4-

( 2- met hoxXdyorhes/ieZ9 5- di met hyl pi perazi n-1- yUcar bonyl) - 6 PETAB2IO8/MORITL, 4, 5, 6-
tetrahydropyrrol o] 3, 4-c] pyrazol -3-amne 491.4 K5 0.683 CH3CCH3 0.95 (d,
J=5.09 Hz, 3 H 0.98 (d, J=6.22 = Hz, 3 H 1.29 (t, J1IH NWR (300 MHz,
DMSO-d6) 5 ppn6.97 Hz, 3 H 1.58 (s;813H)1.59- 1.64 (m 2 H 1.67 (s, 3K
1.88 201 (m 1 H 2,11-2.26 (m 1 H 2.43 (d, J=6.59 Hz, 2 H 2.58- 2.73
(m 1 H 2.73- 2284 (m 1 H 2.98- 3.16 (m 2 H 3.21 (s, 3 H 3.29- 3.36

(m 2[F) 4 36- [4.35 (m 2 A 4.53- 4.73(m Z H) 8.11 (s, I H) 1 09(br.
S., 1I-§:J.2.a®6 (br. s. 1 CtS'G54 H3C, ,|, C511 t;---Nl--OCHB
csN- - 1 « iy (BM) A Lo~ N mg\, IR /NM 1) 5 (125 I:(FNZ)A
ITTTO YA R y Y TR ™ \L \4 y S IIU\.II\.AH]IIIIIUIII -t T \L\LJ,\II\I
(3- netthozypr opyl) - 2, 5- di ngte 1 perazin-1- ylicar bony8 6 6- di met hyl- 14, §, 6-
N>_N | N CH, 'H NMR (400 MHz, CD30D) & ppm 1.13
H C---(——)—CH N N=< (d, J=8 Hz, 3 H), 1.21 (d, J=8 Hz, 3 H),
8 N 8 \S\\,/N 1.71 (s, 3 H), 1.79 (s, 3 H), 1.81 (m, 2H),
AA5 | 291 _/_/ F 2.43 (m, 1H), 2.56 (s, 3H), 2.71 (m, 2 461
0 H), 2.76 (m, 1 H), 3.12 (m, 1 H), 3.19
[3-(5-fluoro-2-methyl-pyrimidin-4-ylamino)-6,6- Stma 11 H), 3|2_'6 (211 12H)’ :13'_?5 (m, 2H),
dimethyi-4,6-dihydro-1H-pyrrolo[3,4-c]pyrazol-5- 81 (m, ). 811 (s, 1H)
yl]-[4-(3-hydroxy-propyl)-2,5-dimethyl-piperazin-1-
yll-methanone
0130 CH,
H C{\ "F 'H NMR (300 MHz, DMSO-ds) Sppm
\)~CH 0.93-1.01 (m, 6 H), 1.11 (t, J=7.2 Hz, 3
H N CH, H), 1.56 (s, 3 H), 1.58- 1.63 (m, 2 H),
LY 1.65 (s, 3 H), 1.85- 1.96 (m, 2 H), 2.13-
2.26 (m, 1 H), 2.32- 2.43 (m, 2 H), 2.60-
B1 5.09 H3c’o 2.72 (m, 1 H), 2.73- 2.81 (m, 1 H), 2.98- 504
3.14 (m, 2 H), 3.22- 3.28 (m, 2 H), 3.29-
NP-ethyl-5-fluoro-N*-(5-{[(25 5R)-4-(3- 3.37 §m, 4 H;, 4.40- 4.55 §m, 2 H;, 6.94
methoxypropyl)-2,5-dimethylpiperazin-1- (br. s., 1 H), 7.65- 8.09 (m, 1 H), 10.09
yllcarbonyi}-6,6-dimethyl-1,4,5,6- (br. s 1 H)I 12.33 (i)r s 1 H) T
tetrahydropyrrolo[3,4-c]pyrazol-3-yl)pyrimidine- T T U ’
2,4-diamine acetate salt
04 C_ CH, TH NMR (300 MHz, DMSO-ds mixture of
,\F rotamers) 3 ppm 1.02- 1.16 (m, 3 H),
C(\ 1.21 (m, 3 H), 1.30 (m, 1 H), 1.58 (m, 6
H), 1.67- 1.89 (m, 3 H), 1.87-2.03 (m, 1
H YN ~CH, H), 2.11-2.27 (m, 1 H), 2.63- 2.85 (m, 2
B2 245 L H), 2.85- 3.00 (m, 1 H), 3.23 (m, 2 H), 458
) 3.30- 3.44 (m, 2 H), 3.74- 3.98 (m, 1 H),
N4-(6,6-dimethyl 5-{[(3S,8a8)-3- 4.20-4.56 (m, 2 H), 6.46 (br. s., 0.3 H),
methylhexahydropyrrolo{1,2-a]pyrazin-2(1H)- 7.12 (br. s, 0.7 H), 7.77-8.11 (m, 1 H),
yllcarbonyl}-1, 4 5,6-tetrahydropyrrolo[3,4- 9.46 (br. s., 0.3 H), 10.18 (br. s., 0.7 H),
c]pyrazol-3-yl)-N -ethyI -5-fluoropyrimidine-2,4- 12.28 (br. s., 0.3 H), 12.42 (br. s., 0.7
diamine H).
OH,C_CH, 'H NMR (300 MHz, DMSO-ds) § ppm
)\\ 0.93 (d, J=5.65 Hz, 3 H) 0.97 (d, J=6.03
/N Hz, 3 H) 1.12 (t, J=6.88 Hz, 3 H) 1.57 (s,
! 3H)1.66 (s,3H)1.76- 1.88 (m, 1 H)
H,C ~C 2.00-2.10 (m, 1 H) 2.14 (s, 3 H) 2.24-
B3 2.03 LY 2.38 (m, 1 H) 2.69 (d, J=9.80 Hz, 1 H) 446.4
2.92- 3.16 (m, 2 H) 3.18- 3.31 (m, 2 H)
N*-(6,6-dimethyl-5-{[(2S,5R)-2,4,5- 4.35-4.60 (m, 2 H) 7.09 (br_s., 1 H)
trimethylpiperazin-1-yl]carbonyi}-1,4,5,6- 7.96 (s, 1H)10.24 (br:s., 1 H) 12.47
tetrahydropyrrolo[3,4-c]pyrazol- 3-y|)-N2 -ethyl-5- | (br.s., 1 H).
fluoropyrimidine-2,4-diamine




t et rahydropyrrol o] 3, 4-c] pyrazol - 3-am ne K6 0.376 oH3CCH, N-.../LCHF
(15#NNO,,,..4.,. Xi ,,YFF ...- N ,o0 H3c
NA5- f | uorwo20@829®68-t ri f | uor oet hoxy) pyri m di n- 4- A- PCT/IB2008/000297
5-{[ (23, 5R) - 4- ( 3- net hoxypropyl) - 2, 5-
di et hyl pi per azi n- 1- Acar bony1) - 6, 6- di net hyl -
1,4,5,6-tetrahydropyrrol o[ 3, 4-c] pyragal - 3-am ne 1H NVR (300 WVHz, DMSO- d6)
ppm 0. 91 (d J=5.46 Hz, 3 H 0.97 (d, J=6.03 Hz, 3 H 1.58 (s, 3 H 1.60-
1.65(m 2 H 1.68 (s, 3 H 1.88- 2.02 (m 1 H 2.09- 2.27 (m 1 H 2.32-
2.46 (Jm H§|257 278(m2H)296 3.6 (m 2 H 3.21 (s, 3|H 3.29
3. 39 X2 P 4. 45- 4, 68 re 4,78- 5.06 2 18 (s, 1 . 3P
(br. g.nﬁ“: [ 42 -a9-¢ be- 3 55047 o365 Vot C,.‘“EDF(:?Z?
Fl aCNNO, ""lk, | |YF F FN N 5?&3“:] go 2-(2,2,2-trifluoroethoxy)pyrim|din-4-yp-
'H NMR (300 MHz, DMSO-ds) 5 ppm
0.92- 1.01 (m, 6 H), 1.11 (t, J=7.2 Hz, 3
HC-o™™ <C H), 1.56 (s, 3 H), 1.65 (s, 3 H), 1.98-
L\r 2.09 (m, 1 H), 2.29- 2.48 (m, 3 H), 2.73-
2.87 (m, 2 H), 2.97- 3.05 (m, 1 H), 3.09
B4 | 135 (d, J=9.8 Hz, 1 H), 3.17- 3.29 (m, 5 H), 4904
Nz-ethyI-5-ﬂuoro-Af—(S-{[(ZS,SR)—4-(2- 3.40 (t, J=5.9 Hz, 2 H), 4.39- 4.57 (m, 2
methoxyethyl)-2,5-dimethylpiperazin-1- H), 6.93 (br. s., 1 H), 7.95-8.01 (m, 1
yllcarbonyl}-6,6-dimethyl-1,4,5,6- H), 10.08 (br. s., 1 H), 12.18 (br. s., 1
tetrahydropyrrolo[3,4-c]pyrazol-3-yl)pyrimidine- | H).
2,4-diamine
CH,C_ CH,
ANTN-N
H,C /N (N 1H NMR (300 MHz, DMSO-d6) 0.91-
N_YCH, Y 1.05 (m, 6 H) 1.06- 1.18 (m, 3 H) 1.57
£ N N-CH, (s, 3H) 1.65 (s, 3 H) 1.89-2.04 (m, 1 H)
B5 | 298 F L 2.32- 2.48 (m, 6 H) 2.74- 2.90 (m, 2 H) 528
3.02- 3.15 (m, 2 H) 3.16- 3.28 (m, 3 H)
N4-(5-{[(2S,5R)-2,5-dimethyl-4-(3,3,3- 4.47 (s, 2 H) 7.85-8.00 (m, 1 H) 10.26
trifluoropropyl)piperazin-1-yiJcarbonyl}-6,6- (bs, 1H).
dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-
3-y)-N2-ethyl-5-fluoropyrimidine-2,4-diamine
QH,C CH,
j%
H C/(\N N / N
N CH, 1H NMR (300 MHz, DMSO-ds) 0.91-
H,C N 1.05 (m, 3 H) 1.14- 1.29 (m, 6 H) 1.60
Y (s,3H)1.69 (s, 3H)2.18 (s, 3H) 2.27-
B6 | 243 NN 2.42 (m, 1 H) 2.64- 2.78 (m, 1 H) 2.96- 410
I 3.11(m,2H)3.16 (s, 1 H) 4.59- 4.72
N (m, 2 H)6.96 — 7.00 (m, 1H) 8.30- 8.40
4-[(6,6-dimethyl-5-{[(2S,5R)-2,4,5- {m, 1H)
trimethylpiperazin-1-yl]carbonyl}-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-
yl)amino]pyrimidine-2-carbonitrile
0 H,C CH,.
H,C/y, N / N‘N
N CH { 1H NMR (300 MHz, DMSO-ds) 0.89-
H,C AN 1.02 (m, 6 H) 1.59 (s, 3 H) 1.66 (s, 3 H)
Nl N 1.78-1.89 (m, 1 H) 1.95- 2.08 (m, 1 H)
7 2.13 (s, 3H) 2.23- 2.36 (m, 1 H) 2.64-
B7 | 201 I 2.76 (m, 1 H) 2.90- 3.05 (m, 2 H) 3.50- 488
3.57 (m, 4 H) 3.57- 3.68 (m, 4 H) 4.30-
[ ] 4.41 (m, 1 H) 4.42- 452 (m, 1 H) 8.02
0 (s, 1 H) 9.76 (bs, 1H) 12.22 (bs, 1H).
N-(5-fluoro-2-morpholin-4-yipyrimidin-4-yl)-6,6-
dimethyl-5-{[(2S,5R)-2,4,5-trimethylpiperazin-1-
ylJcarbonyl}-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-amine




6, 6- di met hyl-5- (K2S, 5R) - 2, 4, 5-tri met hyl pi per azi n-

1-yficarbonyl}-1,4,5, 6-tetrahydropyrrol o[ 3,4- c]pyrazol-3-amne 1H NVR (300
MHz, DvVEOVOEposaIpgsm 0. 89- 0.96 (m 6 H), 1.58 (s, 3 H), PCTAB2008/00029H) ,
1.79- 1.92 (m 1 H), 1.98- 2.09 (in, 1 H, 2.12 (s, 3 H, 2.24- 2239 (m 1
H, 2.60- 2270 (m 1 H), 2.90- 3.05 (m 2 H), 4.49- 4.74 (m 2 H), 4.79-
5,06 (m 2 H), 818 (s, 1 H, 10.31-¢br, s., 1 H, 12.47 (hr. s., 1 H
501.4 K8 0.181 CH3CCH3 HBC NCF / NN.,...".0 NA..., .11.1F1 N F
N-[5-fluoro-2-(2,2,2-trifluoroethoxy)pyrimdin-4-yl11-

6, 6- dijmet Ry Iki5-{ [ (2S5) - 2, 4, 5, 5- tetranethyl)pi perazin-1-ylicarbony(-1, zé S,nf-
t et r allyB* dpger gl o 3, 4-c¢ tB'I‘*3am'ne 1H NVR (300 DVB0- 5/6
0. 88 (},/No. PgRg g0l 3. 4 ]p Y A 1ZP+HE( o el ) BiP
. CAR: B D I O, IICH :uu TY;, o= , o 11, = \JI\Q, o LI )
1.68(8, 3{H, 2.06 (s, B 2.12- 224(an , 250 2.62 m 2 H, 2 82
(d, J911.7 Hz, |1 H), 303 dp (m 1 H), f(ﬂRgf&O - PUsO-%) ,15 4]78- 5.0
(m 2H, [8.16 |(hr. a 1 H)P 10.34 (hr. e 3 9% A8 PBESs], 1 1)
515. 4 | WP |20081096260PCT/ | B200gN 905287 - o 3, SR, 329 (m, 2 H), 4.65- 485 5 435
' FAN H), 6.22 (br. s., 0.2 H), 7.09 (br. 5., 0.8
) . H), 7.97 (s, 1 H), 9.57 (br. s., 0.2 H),
N"-ethyl-5-fluoro-N'{5-{(4-fluoro-1- 10.34 (br. s., 0.8 H), 12.35 (br. 5., 0.2
methylpiperidin-4-yl)carbonyl]-6,6-dimethyl- H), 12.54 (br. s OéH)
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3- T o
yl}pyrimidine-2,4-diamine
OH,C_ CH, "H NMR (300 MHz, DMSO-ds mixture of
)\\N N'H isomers) 8 ppm 0.90 (br. s., 3 H), 0.96
Hsc\éay A (br. s., 3H), 1.06 (d, J=6.2 Hz, 3 H),
) o N 1.22 (t, J=7.5 Hz, 3 H), 1.57 (s, 3 H),
e’ N 1.69 (s, 3 H), 2.08 (s, 3 H), 2.13-2.25
D1 | 543 3 H ST CH, (m, 1 H), 2.53- 2.66 (m, 2 H), 2.66- 2.78 445
L (m, 2 H), 2.77- 2.91 (m, 1 H), 3.37- 3.51
F (m, 1 H), 4.37- 4.86 (m, 2 H), 8.11- 8.43

N-(2-ethyl-5-fluoropyrimidin-4-yl)-6,6-dimethyl-5- | (m, 1 H), 9.99 (br. s., 0.6 H), 10.20 (br.
{[(2S)-2,4,5,5-tetramethylpiperazin-1-yl]carbonyl}- | s., 0.4 H), 11.96 (br. s., 0.4 H), 12.40
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-amine | (br. s., 0.6 H).
OH,C CH,

*H
Co N N 'H NMR (300 MHz, DMSO-ds) & ppm
N\}CH 0.85- 0.99 (m, 6 H), 1.20- 1.31 (m, 3 H),
H,C 1.59 (s, 3 H), 1.68 (s, 3 H), 1.73- 1.88
£1 | 105 Lj/\CH (m, 1 H), 1.90 (s, 3 H), 1.96- 2.07 (m, 1 431
H), 2.10- 2.18 (m, 3 H), 2.25- 2.39 (m, 1
H), 2.64- 2.82 (m, 3 H), 2.89-3.06 (m, 3
N-(2-ethyl-5-fluoropyrimidin-4-yl)-6,6-dimethyl-5- H; 4.53-4.91 22 2 H; 8.24 (s, 1 |_(|r)n
{{(2S,5R)-2 4,5-trimethyipiperazin-1-yljcarbonyl}- | 10 15 (s, 1 H) ' ' ' '
1,4,5 6-tetrahydropyrrolo[3,4-c]pyrazol-3-amine ' )
acetate salt

OH,C_ CH

3H
HCog N N T N\N H NMR (300 MHz, DMSO-ds) & ppm
N\)~CH3 7 0.86- 0.92 (m, 1 H), 0.92- 0.99 (m, 6 H),
No N 1.18- 1.30 (m, 3 H), 1.55- 1.65 (m, 5 H),
H I:W/\CHa 1.68 (s, 3 H), 1.83- 1.98 (m, 1 H), 2.10-
E2 | 164 FaeN 2.26 (m, 1 H), 2.30- 2.44 (m, 2 H), 2.62- 489
ne’ 2.83 (m, 4 H), 2.95- 3.12 (m, 2 H), 3.19-
3 3.25 (m, 3 H), 3.27- 3.33 (m, 1 H), 4.47-
N-(2-ethyl-5-fluoropyrimidin-4-y1)-5-{[(25,5R)-4- | 4.98 (m, 2 H), 8.25 (s, 1 H), 10.06 (s, 1
(3-methoxypropyl)-2,5-dimethylpiperazin-1- H), 11.71- 12.69 (m, 1 H).
ylJcarbonyl}-6,6-dimethyl-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-amine
CH, N CH,
o o o—' "H NMR (400 MHz, DMSO- dg) 5 ppm
N , N:< 0.96 (dd, J=11.75, 5.94 Hz, 6 H), 1.31
K N,<—/N (9, J=6.74 Hz, 3 H), 1.55- 1.61 (m, 3 H),
( RN/ 1.67 (s, 3 H), 1.88 (s, 3 H), 2.10- 2.14
E3 | 13.1 HC N)’ (m, 1 H), 2.16 (s, 3 H), 2.33 (t, J=10.61 429

Hz, 1 H), 2.67- 2.74 (m, 1 H), 2.95- 3.04
{m, 2 H), 3.30 (s, 1 H), 3.35 (d, J=5.05
N-(2-ethoxypyrimidin-4-yl}-6,6-dimethyl-5- Hz, 2 H), 4.25- 4.36 (m, 2 H), 4.61- 4.71
{l(2S,5R)-2,4,5-trimethylpiperazin-1-yljcarbonyl}- | (m, 2 H), 8.03 (d, J=5.56 Hz, 1 H).
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-amine




No. Ki app (nM Structure | UPAC Nane _ 1H NVR M5 (m) K9 12.8 0 Hp
CH Hp Hp J.. NHpO'I-N NifN...-- Ho O

N[ 5- f | uorwo20€8®9ss0 hoxy pr opoxY) Pyri m di n- 4-yl k PCT/IB2008/000297

6, 6-di met hyl-5-{[ (2S)-2, 4,5,5- tetranethyl pi perazin-1-yl]carbonyl)-1, 4,5, 6-
t et rahydropyrrol o] 3, 4-c] pyrazol -3-am ne 1H NVR (300 MHz, DMSO-de) 0.91 (s,
3 H 0.98 (s, 3 H 1.01- 1.11 (m 3-8 1.57 (s, 3 H 1.67(s, 3 1-1) 1.91-
1.9 (m 2 H 2.08 (s, 3 H 2.15- 2.24 (m 1 H 2.53- 2.61 (m 3 H 2.76-

2.86 (m 1 H 3.16 (s, 1 H 322 (s 3 H 3.40- 3.49 (m 3 H 4.18- 4.32 (m
2 H 4527 &6q (m 2 H 8.08- 8.10 (m 1]). 505 Ki0 28.4
Ex. app Structure MS
No. | (nM) IUPAC Name 'H NMR (miz)
OHC CH,
HC N N ] N-N 1H NMR (300 MHz, DMSO-ds) 0.93-
N cH, Y 1.04 (m, 6 H) 1.20- 1.29 (m, 3 H) 1.59
F™ NN en (s, 3H) 1.69 (s, 3 H) 1.91- 2.02 (m, 1 H)
E4 315 FF LN s 2.35-2.48 (m, 3 H)2.70- 2.78 (m, 1 H) 513
Fo2 2.78-2.91 (m, 2 H) 2.99- 3.12 (m, 1 H)
5-{[(2S,5R)-2,5-dimethyl-4-(3,3,3- 3.15-3.23 (m, 4 H) 4.06- 4.18 (m, 2 H)
trifluoropropyl)piperazin-1-yljcarbonyl}-N-(2-ethyl- | 4.64- 4.79 (m, 2 H) 8.26 (s, 1 H).
5-fluoropyrimidin-4-yt)-6,6-dimethyl-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-amine
OH,C_ CH,
o NLN N 'H NMR (300 MHz, DMSO-ds) 5 ppm
V [ N 0.93 (d, J=6.03 Hz, 3 H), 1.25 (t, J=7.63
NJ— Hz, 3H), 1.37-1.53 (m, 1 H), 1.59 (s, 3
H,C N NY\CH H), 1.64-1.77 (m, 4 H), 1.80 - 1.90 (m,
ES <10 LN 3 2 H),2.16 (s, 3H), 2.36 - 2.47 (m, 1 H), 461
F7NZ 266-2.86(m,3H),293-3.14(m, 2
2-((5S)-4-{[3-[(2-ethyl-5-fluoropyrimidin-4- H), 3.37 - 3.51 (m, 2 H), 4.58 - 4.87 (m,
yhamino]-6,6-dimethyl-4,6-dihydropyrrolo[3,4- | 2 H), 8.26 (s, 1 H), 10.11 (s, 1 H), 12.41
clpyrazol-5(1H)-ylcarbonyl}-1,5- (br.s., 1 H).
dimethylpiperazin-2-yl)ethanol
. OH,C_ CH, H
N / N\
O)L \i%” 'H NMR (300 MHz, DMSO-ds) 5 1.67 (s,
H,C’ N. _N. .CH 6 H) 1.88 (s, 3H) 1.96- 1.98 (m, 2 H)
F1 39.9 H” \\( s 2.06-2.18 (m, 2 H) 2.43 (s, 3 H) 2.62- 406
LN 2.73(m, 2 H) 3.17- 3.19 (m, 4 H) 4.98-
F 4.99 (m, 2 H) 8.19- 8.21 (m, 1 H).
5-{(4-fluoro-1-methylpiperidin-4-yl)carbonyl}-N-(5-
fluoro-2-methylpyrimidin-4-yl}-6,6-dimethyl-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-amine
£ QHCy CH, |,
N 7 N
N(j)\\ \i&"‘ 'H NMR (300 MHz, DMSO-ds) & 1.15-
H,C’ N. _N 1.27 (m, 3H) 1.68 (s, 6 H) 1.75 (s, 1 H)
G1 254 H I/\j/\cm 1.87-2.01 (m, 2 H) 2.02- 2.15 (m, 3 H) 420
g~z 218 (s,3H)2.61-2.75 (m, 4 H) 3.16 (s,
N-(2-ethyl-5-flucropyrimidin-4-yl)-5-[(4-fluoro-1- 2H)4.91-5.01 (m, 2H)8.22 (s, 1 H).
methylpiperidin-4-yl)carbonyl]-6,6-dimethyl-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-amine
OHC, CH,
N»\N N 'H NMR (300 MHz, DMSO-ds) 5 1.11-
CQ //N 1.23 (m, 3 H) 1.24- 1.38 (m, 1 H) 1.54
N CH, (s, 3H) 1.61 (s, 3 H) 1.66- 1.82 (m, 3 H)
H,N Ny CH, 1.90 (s, 3 H) 1.91-2.00 (m, 1 H) 2.14-
H1 39.8 I:": 2.24 (m,1H)2.44 (s, 3H)2.70- 2.84 429
F7N2 (m, 2 H) 2.86- 3.00 (m, 1 H) 3.78- 3.93
N-(5-fluoro-2-methylpyrimidin-4-y)-6,6-dimethyl- | {m. 1 H) 4.42- 4.55 (m, 1 H) 4.58- 4.72
5-{[(3S,8aS)-3-methylhexahydropyrrolo[1,2- (m, 1H)8.16- 8.22 (m, 1 H), 10.1 (bs,
alpyrazin-2(1H)-yl]carbonyl}-1,4,5,6- 1H).
tetrahydropyrrolo[3,4-c]pyrazol-3-amine




0 Hp CH3 H3C , N

cys,,3CH3" H3COoNN rfr, Hp o

6, 6-di met hy1-5- ([ (28, 5R) -2, 4, 5-tri net hyl pi perazi n-

1-yli car bwORa)s/e2605, 6-t et r ahydr opyrrol o[ 3, 4-
(300 M—Iz, DVSO-d5) 0.91- 1.04(m 6 H) 1.58(s, 3 H 1.68 (s, 3 H 1.92-

1.99(m
2.76 (m 1 H)

2 H 2.03- 2.13 (m 1 H 2.15 (s,

2.93- 3.07 (m 2 H 3:82 (s,
4.34 (m 2 H 4.54- 4.69 (m 2 H 8.12 (d,

3 H 2.27- 2.40 (m
3 H 3.39- 3.49 (m 4 H

1 H 10.14 (s, 1 H).

c] pyr azol PBTAR2G08/800297 NVR

1 H 2.65-
4. 18-
491 K11

42.7 oH3CCH 1H NMR (300 Mz, DI\/SOdG) 0.91 (s, 3 H 0.98 (s, 3 H 1.02-

1H)

1.09 (M 3 W& 1. 2.08 (5, 3 ) 2. 16- 2.28 (m
2.53- [2B%( .16 (5, 2@'\%27 (s, 3(H
0. A A an 4 AN or Al
3. 70 ( . Z 1I[ . JU =. UJ \II! Z II U J.
(s, 1H 491 B PR
'H NMR (300 MHz, DMSO-ds) & 0.89-
0.99 (m, 6 H) 1.55 (s, 3H) 1.68 (s, 3 H)
1.73-1.85 (m, 1 H) 1.89 (s, 1 H) 1.97-
H2 18.1 2.09 (m, 1H)2.15 (s, 3 H) 2.25- 2.39 417
(m, 1H) 247 (s, 3H)2.63-2.76 (m, 1
N-(5-fluoro-2-methylpyrimidin-4-yl)-6 6-dimethyl- | H) 2.92-3.06 (m, 2 H) 4.63- 4.78 (m, 2
5-{[(2S,5R)-2,4,5-trimethylpiperazin-1- H) 8.17- 8.23 (m, 1 H)} 10.21 (s, 1 H).
yljcarbonyl}-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-amine
HC CH, n
Q \ N CH
>’N % N:< : 'H NMR (400 MHz, DMSO-ds) 5 ppm
He N o N LN 0.91 (3 H, s), 0.95- 1.02 (3 H, m), 1.06
: {j’ : H 4 (3H,d, J=6.06 Hz), 1.57 (2 H, s), 1.68
H3 7.21 HC N F (2H,s),1.91(3H,s),2.09(2H,s), 2.20
HC (1H,s),245(2H,s), 2.61(1H,s), 2.81
N-(5-fluoro-2-methylpyrimidin-4-yl)-6,6-dimethyl- | (1H,s),3.33(9H,s), 460 (1H,d, -
5-{[(25)-2,4,5,5-tetramethylpiperazin-1- J=7.58 Hz), 8.22 (1 H, s).
ylJcarbonyl}-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-amine
H,C
7N
R-y N
HC AN 'H NMR
E (400 MHz, DMSO- ds) 3 ppm
HC N H 0.81 (t, J=7.45 Hz, 3 H), 1.37 (dt,
o=< J=14.46, 7.29 Hz, 1 H), 1.55 (id, J=7.14,
H4 86 N 2.65Hz, 1 H), 1.57- 1.65 (m, 7 H), 1.86- M7
\> 1.94 (m, 1 H), 2.08- 2.14 (m, 1 H), 2.16
N (s, 4 H), 2.46 (s, 3 H), 2.66- 2.74 (m, 1
H,C o H), 2.76-2.83 (m, 1 H), 3.21- 3.28 (m, 2
3 H), 4.61 (s, 2 H), 8.20 (s, 1 H)
5-{[(3S)-3-ethyl-4-methylpiperazin-1-yiJcarbonyl}-
N-(5-fluoro-2-methylpyrimidin-4-yl)-6,6-dimethyl-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-amine
)\8 "H NMR (400 MHz, DMSO- de) 5 ppm
>(§)\H 0.80 (t, J=7.45 Hz, 3 H), 1.37 (dt,
J=14.40, 7.20 Hz, 1 H), 1.56 (dd,
J=14.15, 7.58 Hz, 1 H), 1.62 (s, 6 H),
1.87-1.93 (m, 4 H), 2.08- 2.14 (m, 1 H),
H5 | 508 “> 216 (s, 3 H), 2.46 (s, 3 H), 2.54 (d, 417
& J=10.36 Hz, 1 H), 2.71 (d, J=11.37 Hz, 1
HC— H), 3.25 (t, J=14.02 Hz, 2 H), 3.33 (s, 4
Hy H), 4.61 (s, 2 H), 8.21 (d, J=3.28 Hz, 1
5-{[(3R)-3—ethyl—4-methylplperazin-1 -yllcarbonyl}- | H)
N-(5-fluoro-2-methylpyrimidin-4-y1)-6,6-dimethyl-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-amine




N.NCH --7--0"3 N45-fl uoro-2-(2-net hoxyet hoxy) pyri mdin-4-y11-

6, 6-di methyl -5-{[(25)-2, 4,5,5- tetranethyl pi perazin-1-yl]carbonyl}-1,4,5, 6-
t et r ahy drwpynesnloefe8, 4- chdyr azol - 3- ami ne K12 15.2 CH, RCHIBI0S/aM2MNVR ( 300
MHz, DMSO-c/5) 0.92- 1.04 (m 6 H 1.58 (s, 3 H 1.68 (s, 3 H 1.82- 1.90

(m 2H 2.04- 2213 (m 1 H 2.15 (s, 3 H 2.29- 2.40 (m 1 H) 2.65- 2.75

(m 1 H 2.94- 3.06 (m 2 H 3.27 -8 H) 3.55- 3.68 (m 2 H 4.27- 4.41
(m 2

H 4.53- 4.67 (m 2 H 8.13 (s, 1 H 10.16 (s, 1 H) 477 . NcH3 F
H3C, ..,..... Syt NN, L. N L. CH3 0
N- [ 5-ff uorjo-&- ([2- met honeet hoxy) pyri m di n-4f y1) - s
6, 6- di JrEX-hy Bpi5- 2S, 5R) - 2Stucturet 1 j et hyl pi per azi n-
1-yl ] clpi% i A= 2G%PA%§WW. 3—-am-i-re—02
OOty T L [L; t; J; O U bﬁ:;%—l%:; — J
N NH
w N \
HsC QCH@N 1H NMR (300 MHz, DMSO- ds) 6 0.91 -
N 3 HN. _N. .CH 1.01 (m, 6 H) 1.01 - 1.20 (m, 3 H) 1.50
\\( 3 (br.s.,1H) 1.54-1.62 (m, 4 H) 1.68 (s,
LN 6H)1.80-1.89(m,2H)246 (s, 4 H)
Hé 14.9 F 2.53-2.55(m,1H)2.76 -2.90 (m, 1 H) 501
o 3.02-3.17(m,2H)3.20-3.30 (m, 2 H)
5-{[(2S,5R)-2,5-dimethyl-4-(tetrahydro-2H- 3.75-3.90 (m, 2 H) 4.62 - 4.78 (m, 2 H)
pyran-4-ylmethyi)piperazin-1-yiJcarbonyl}-/N- 8.21 (d, J=3.39 Hz, 1 H) 10.12 (br.'s., 1
(5-fluoro-2-methylpyrimidin-4-yl)-6,6-dimethyl- H) 12.19 (br. s., 1 H)
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-
amine
OH3C_ CH;
N NH
H;3Ce.. N I\ 1H NMR (300 MHz, DMSO- dg) 5 0.92 -

N
N CHy Y 1.10 (m, 6 H) 1.13 - 1.25 (m, 1 H) 1.50 -

HN.__N.__CHs 1.62 (m, 4 H) 1.68 (s, 3 H) 2.09 (br. s., 2

H7 | 220 (j L\Y H) 2.47 (br. s., 3 H) 2.53 - 2.57 (m, 2 H) 487

0 N 2.65 - 2.95 (m, 4 H) 3.00 - 3.17 (m, 4 H)

3.80 - 3.96 (m, 2 H) 4.63 - 4.77 (m, 2 H)

5-{{(2S,5R)-2,5-dimethy!-4-(tetrahydro-2H-pyran- 8.20 (br. s., 1 H) 10.12 (br. 5., 1 H)

4-yl)piperazin-1-yljcarbonyl}-N-(5-fluoro-2-
methylpyrimidin-4-yl)-6,6-dimethyl-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-amine

OH,C_ CH,
H.C/ /N N\i”\ 1
3 (\ N H NMR (300 MHz, DMSO-ds) § ppm
N\)‘CHS 0.95 (d, J=5.27 Hz, 3 H), 1.00 (d, J=6.03
o N._N_CH, Hz, 3 H), 1.23-1.45 (m, 2 H), 1.49 -
LY 1.64 (m, 5 H), 1.68 (s, 3 H), 2.01 - 2.17
H8 157 N (m, 2 H),2.32-2.61 (m, 6 H), 2.94 - 517
o 3.18 (m, 2 H), 3.19- 3.28 (m, 1 H), 3.49
4-[((2R 58)-4-{[3-[(5-fluoro-2-methylpyrimidin-4- | - 3.69 (m, 4 H), 4.09 (br. s., 1 H), 4.67
yl)amino]-6,6-dimethyl-4,6-dihydropyrrolo[3,4- | (s, 2 H), 8.21 (d, J=3.58 Hz, 1 H), 10.15
c]pyrazol-5(1H)-yl]carbonyl}-2,5- (s, 1H),12.20 (br. s., 1 H).
dimethylpiperazin-1-yl)methyljtetrahydro-2H-
pyran-4-ol
H OH,C_ CH, ~
o} N)LN N | "HNMR (300 MHz, DMSO-ds) 5 ppm
\,\/‘ I N 0.93 (d, J=6.03 Hz, 3 H), 1.35 - 1.50 (m,
NJ"CHs 1 H), 1.59 (s, 3 H), 1.64 - 1.76 (m, 4 H),
H,C NN CH, 1.78-1.96 (m, 2 H), 2.14 (s, 3 H), 2.35 -
H9 | 582 I/Y 2.47 (m, 1 H), 2.41 - 2.49 (m, 3 H), 2.71 447
N (dd, J=11.11, 2.26 Hz, 1 H), 2.92 - 3.02
2-((5S)-4-{[3-[(5-fluoro-2-methylpyrimidin-4- (m, 1H),3.03-3.11 (m, 1H),3.36-
yl)amino}-6,6-dimethyl-4,6-dihydropyrrolo[3,4- | 3:49 (m, 2 H), 4.56 - 4.85 (m, 2 H), 8.21
cJpyrazol-5(1H)-yl]carbonyl}-1,5- (s, 1H),10.16 (br. s, 1H).

dimethylpiperazin-2-yl)ethanol




WO 21) 1) 8/ 1) 96261) PCT/ | B2008/ 000297 -

| UPAC Name iii
,Nrit 3, \WBR@SAOR6N5( S) - { [ di met hyl- 4- et hyl pi per azi n- 1- PCT/IB2008/000297

yl ] carbonyl) - N- (5-fl uoro- 2- et hoxypyri m di n-
6, 6-di nethyl-1, 4,5, 6-tetrahydropyrrol o[ 3, 4-

NVR M5 1 0S)_ 447 K13 26.5 CH 0113CH , -NO-"

94- Ex. No. Ki

H, c.

4-y1) -
c] pyrazol

app (nM Structure
.-0--cris

-3-amine (b, 1H NWR

(400 MHz, CDC13) 5 ppm 1.18 (b, 3 H)87-1.38 (t, J=8 Hz, 3 H), 1.43 (b, 3 H),
1.73 (s, 3 H), 1.74 (s, 3 H, 2.36 (b, 3H, 2.57 (m 1H), 2.75 (m 1 H),
3.00 (11, 1 H, 3.29 (m 1 H, 3.88 (m 111), 4.34 (q, J = 8 Hz, 2H),
(d, J4I6 FE.kLH), 4.69 (d, J=16 Fz, I H),] 7.96 (s, 1), 8.41 (b] 1IA).
Ex. app Structure MS
No. | (nM) IUPAC Name '"H NMR {m/z)
OH C._ CH,
'H NMR (300 MHz, DMSO-ds) 6 ppm
V ,N 1.16 (d, J=6.40 Hz, 3 H), 1.38 - 1.53 (m,
_)'C” 1 H), 1.59 (s, 3 H), 1.64 (s, 3 H), 1.68 -
H,C Y 1.83 (m, 1 H), 1.93-2.04 (m, 1 H), 2.13
H10 180 L (s,3H),218-229 (m,1H),245¢(s, 3 447
H), 2.53-2.62 (m, 1 H),2.74 - 2.91 (m,
2-((5S)-4-{[3-[(5-fluoro-2-methylpyrimidin-4- 1H),2.99 -3.14 (m, J=12.53, 2.17 Hz, 1
yl)amino}-6,6-dimethyl-4,6-dihydropyrrolo[3,4- | H), 3.37 - 3.50 (m, 2 H), 3.61 - 3.81 (m,
cJpyrazol-5(1H)-yljcarbonyl}-1,5- 1H), 4.36 - 4.80 (m, 2 H), 8.21 (d,
dimethylpiperazin-2-yl)ethanol J=3.77 Hz, 1 H), 10.09 (s, 1 H)
QH,C_ CH,
H,C N/\LN N 'H NMR (300 MHz, DMSO-ds) § 0.90 (s,
Hsc)(:)\ I N cH 3 H) 0.93- 0.94 (m, 2H) 0.97 (s, 3 H)
N CH, 8 1.05- 1.07 (m, 3 H) 1.57 (s, 3 H) 1.63 (s,
» 173 H,C uN N\j)/ . 3 H)1.73-1.78 (m, 2H) 1.90 (s, 2 H) 459
’ I/N 2.08 (s, 3 H) 2.54- 2.63 (m, 3 H) 2.65-
F72 2.72 (m, 2 H) 2.74- 2.90 (m, 2 H) 4.53-
N-(5-fluoro-2-propylpyrimidin-4-yl)-6 6-dimethyl-5- | 4.66 (m, 2 H) 8.24 (s, 1 H) 10.06 (s, 1
{l(2S)-2,4,5,5-tetramethylpiperazin-1-yljcarbonyl}- | H)-
1,4,5,6-tetrahydropyrroio[3,4-c]pyrazol-3-amine
3—1\30 CH,
Hsc)(\N NN 'H NMR (300 MHz, DMSO-ds) 5 1.03-
H,C N\)\CH 2 CH 1.05 (m, 3 H) 1.21- 1.22 (m, 3 H) 1.23-
% * NO.N 3 1.24 (m, 6H) 1.27- 1.28 (m, 3H), 1.32-
12 367 H :E CH, 1.34 (m, 3H) 1.58- 1.62 (m, 3 H) 1.69- 459
) N 1.70 (m, 3 H) 2.63-2.75 (m, 4 H) 2.98-
N-(5-fluoro-2-isopropylpyrimidin-4-yl)-6,6- jgg gm : :; 3(15;_ 2;? 5: ? PI-I—’))84248S-’-
dimethyl-5-{[(2S)-2,4,5,5-tetramethylpiperazin-1- 8.32 (m: 1H)10.10 (s, 1 H),
yljcarbonyl}-1,4,5,6-tetrahydropyrrolo[3,4- '
c]pyrazol-3-amine
o HaC n\
N Y CHs 1H NMR (400 MHz, DMSO-ds): 5 ppm
F N 1.23 (s, 3H) 1.66 (s, 6 H) 1.92- 2.18 (m,
HN 6 H)2.20 (s, 3 H) 2.35 (s, 3 H) 2.64-
I 212 Hsc/N \ Vi 2.76 (m, 2 H) 4.95 (d, J=4.03 Hz, 2 H) 405
F 6.61 (d, J=6.55 Hz, 1 H) 7.34- 7.47 (m,
5-[(4-fluoro-1-methylpiperidin-4-yl)carbonyl]-N-3- | 1 H)9.31 (br, 1 H) 11.65 (br, 1 H)
fluoro-6-methylpyridin-2-yl)-6,6-dimethyl-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-amine
ch CHs
CH 'H NMR (MEOD, 400 MHz): 5ppm 1.77
s (6H, s), 2.11-2.21 (2H, m), 2.25-2.42
(2H, m), 2.44 (3H, s) 2.52 (3H, s) 2.62-
J2 59.9 HC™ 2.73 (m, 2H) 3.03-3.08 (2H, m), 4.99 387
/ (2H,d, J=4.5Hz),6.6 (1H,d, J=8.3
5-[(4-fluoro-1-methyipiperidin-4-yl)carbonyl]-6,6- | Hz), 6.67 (1H, d, J = 7.3 Hz), 7.42-7.51
dimethyl-N-(6-methylpyridin-2-yl)-1,4,5,6- (1H, m).
tetrahydropyrrolo[3,4-c]pyrazol-3-amine




K14 71.7 CH N NCH, O-/ Nr. _( 1,,NNF
[ 3-(2- Ethozy-5-fl uoro-pyrimdin-4yl-am no)-6, 6-

di net hy1-woeee/deypo- 1H- pyrrol of 3, 4- c] pyrazol - 5- PCT/IB2008/000297

yl k(R) - hexahydr o- pyrrol o[ 1, 2- a] pyrazi n-2-yl - net hanone 1 H NVR (400 MHz,
ACETONI TRILE- d3) 6 ppm 1.28 (t, J=8 Hz, 3 H, 1.60 (s, 3H), 1.61 (s, 3H),
1.65 (m 3 H), 1.92 (m 1 H), 2.03 (88 1 H, 2.14 (m 1 H, 2.43 (m 1 H),
2.76 (m1 H, 2.90 (m 1H), 2.96 (iii, 1H), 3.40 (m 2H), 3.52 = (n, 1H),
4.23(q, J8 Hz, 2 H), 4.51(d, J = 12 Hz, 1 H), 4.61 (d, J = 12 Hz, 1 H),
8.10 (B, I Wi, [10.14 (s, 1IA), 12.25 (b, I M 445 KI5 IL.Z CHAH N\ N
______ ' E)(. B app Structure . Ms
No. (nM) IUPAC Name H NMR (m/z)
He, s
N
Q 1 N 1H NMR (400 MHz, DMSO-ds): 6 ppm
}’N 4 CHs 0.90-0.97 (m, 6 H) 1.57 (s, 3 H) 1.66 (s,
(N Y Ne== 3 H) 1.80 (t, J=10.70Hz, 1 H) 1.96-2.08
- CHj (m, 1H)2.13 (s, 3 H) 2.28-2.36 (m, 1 H)
43| 263 Hion N)‘ \_/ 2.40 (s, 3H) 2.65- 2.75 (m, 1 H) 2.92- 416
/ F 3.06 (m, 2 H)4.61-4.78 (m, 2 H) 6.58-

HsC n _ 6.70 (m, 1 H) 7.33-7.49 (m, 1 H) 9.36
N-(3-fluoro-6-methylpyridin-2-yl)-6,6-dimethyl-5- (br, 1 H) 11.83 (br, 1 H)
{l(28,5R)-2,4,5-trimethylpiperazin-1-yl]carbonyl}- ' !
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-amine

HiC_ ,CHs H
o)
N\ 1H NMR (400 MHz, DMSO-ds): 6 ppm
HC N ya cH, | 0.86 (s, 3 H) 1.07 (d, J=6.55 Hz, 3 H)
- N N 1.39- 1.51 (m, 2 H) 1.53 (s, 3 H) 1.60-
\)\ HN = 1.76 (m, 5 H) 2.33- 2.45 (m, 4 H) 2.57-
N CH 2.69 (m, 2 H) 2.71- 2.78 (m, 1 H) 3.02-
Ja | 864 ’ \ V4 3.14 (m, 2 H) 3.80- 3.90 (m, 1 H) 4.40
(d, J=12.59 Hz, 1 H) 4.68 (d, J=12.59
. F Hz, 1 H) 6.62 (dd, J=8.06, 2.52 Hz, 1 H)
5-{[(38,83S)—3,8a-dlmethy|hexahydropyrrolo[1,2— 7.40 (dd, J=1 133, 8.06 Hz, 1 H) 9.27
a]pyrazm-ZA(1_H)-y|]carbonyl}-N—(3-ﬂuoro—6- (br, 1 H) 11.85 (br, 1 H).
methylpyridin-2-yl)-6,6-dimethyl-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-amine
HyC CH, )
Q
™\ 1H NMR (400 MHz, DMSO-ds) § ppm
N | Va cH, | 1.19 (d, J=6.80 Hz, 3 H) 1.22- 1.35 (m,
N 1 H) 1.53- 1.84 (m, 11 H) 2.18 (dd,
N
\)\ HN == J=10.32, 3.53 Hz, 1 H) 2.57-2.82 (m, 3
N CH H) 2.88-2.96 (m, 1 H) 3.79- 3.0 (m,
5] 643 : \ J=6.55 Hz, 1 H) 4.46 (d, J=12.84 Hz, 1 428
H) 4.63 (d, J=12.84 Hz, 1 H) 6.61 (dd,
" F . J=8.31, 2.64 Hz, 1 H) 7.40 (dd, J=10.83,
N-(3-ﬂuoro-6-methylpyrld|n-2-yI)-6,6-d|methy|-5- 8.31 Hz, 1 H) 9.25 (br, 1 H) 11.73 (br, 1
{[(3S,8aS)-3-methylhexahydropyrrolo[1,2- H)
alpyrazin-2(1H)-yl]carbony!}-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-amine
H5C CH, H
o N 1H NMR (400 MHz, DMSO-dg) § ppm
>—N ] N CH 0.90 (s, 3 H)0.98 (s, 3H) 1.05 (d,
HC, N N : J=6.29 Hz, 3H)1.55(s,3H)1.66 (s, 3
><:><CH3 HN == H)2.08 (s, 3 H)2.15-2.25 (m, 1 H) 2.37
J6 1.17 He' N \ Y (s,3H)2.53-2.62 (m, 2 H)2.74- 2.84 430
H C/ (m, 1 H) 3.36- 3.45 (m, 1 H) 4.51- 4.66

3 F (m, 2 H) 6.62 (dd, J=7.81, 2.27 Hz, 1 H)
N-(3-fluoro-6-methylpyridin-2-yl)-6,6-dimethyl-5- | 7.41 (dd, J=10.95, 7.81 Hz, 1 H) 9.30
{[(25)-2,4,5,5-tetramethylpiperazin-1-yllcarbonyl}- | (br, 1 H) 11.86 (br, 1 H).
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-amine

- CH; 4

H N
o \ N 1H NMR (400 MHz, CHLOROFORM-d)
N { 8 ppm 1.12- 1.22 (m, 6 H) 1.62- 1.85 (m,

HC, N NH— \ 8 H)1.86-1.99(m,2H)248 (s, 3 H)

E{ _)‘°“= =< 2.53-2.66 (m, 1 H) 2.70- 2.82 (m, 1 H)

J7 111 N CH, 3.02-3.12 (m, 1 H) 3.13- 3.31 (m, 3 H) 424
5-{[(35,8a5)-3,8a-dimethylhexahydropyrrolo[1,2- | 3-37-4.10 (m, 1 H) 4.37 (d, J=12.09 Hz,

. . 1 H)4.53 (d, J=12.09 Hz, 1 H) 6.58 (d,
a]pyrazin-2(1H)-yllcarbonyl}-6,6-dimethyl-N-(6- J=8.31 Hz, 1 H) 6.67 (d, J=7.30 Hz, 1 H)
methylpyridin-2-yl)-1,4,5,6-tetrahydropyrrolo[3,4- 74 4 7.48 im 1 Hj ! ) !

clpyrazol-3-amine S ’




1H NVR (400 MHz, CHLOROFORMid) 5 ppm 1.15- 1.25(m 6 H) 1.42(t, J=7.05 Hz,
3H 1.63- 1.87 (m 8 H 1.88- 1.99 (m 2 H 2.55- 2.66 (m 1 H).69- 2.79
(m 1 H) 8008e8/@6B9 (m 4 H 2 4.05- 4.18 (m 1 H) 4. 37PCHIBIOTIO9Hz, 2 H)
4.53 (d, J=12.84 Hz, 1 H) 4.78 (d, J=12.84 Hz, 1 H) 8.00 (d, J=2.77 Hz, 1

H 8.66 (brs, 1 H 473 H3C CH3HN/.1/4' N N--- =( CH3

5-{[ (35, 8aS) - 3, 8a- di net hyl hexahydr op§9-r ol op 2-
a] pyrazin-2(11-1)-yficarbonyl)- N (2-ethoxy-5-

fluoropyrimdin-4-yl)-6, 6-di net hyl-1A, 5, 6-

tet I’ahydGCyKil’Ol o] 3, 4-c]pyrazol -3-am 1 ne K16 38.4 HC 0) fL- HN]" N NN
Ex. app Structure MS
No. | (nM) IUPAC Name 'H NMR (miz)
Hs;C CH3 H 1H NMR (400 MHz, CHLOROFORM-d)
o N\N 8 ppm 1.04 (d, J=6.04 Hz, 3 H) 1.08 (d,
yN \ Y, J=629Hz, 3H)1.73 (s,3H) 1.81 (s, 3
o’ WD | DaEamaRen,
2.60- 2. m, . , J=11.46,
48 32 H3C""'(,:f CHa N= 2.90 Hz, 1 H) 2.91- 2.99 (m, 2 H) 3.22- 398
H4C CH, 3.31 (m, 1 H) 4.48 (d, J=13.09 Hz, 1 H)
6,6-dimethyl-N-(6-methylpyridin-2-yl)-5-{[(2S,5R)- | 4.63 (d, J=13.09 Hz, 1 H)6.53 (d,
2,4,5-trimethylpiperazin-1-ylJcarbonyl}-1,4,5,6- J=8.31 Hz, 1 H) 6.69 (d, J=7.55 Hz, 1 H)
tetrahydropyrrolo[3,4-c]pyrazol-3-amine 7.46 (t, J=7.81Hz, 1 H
H,C
(0]
H NS\'\‘l
H,C N '{l )%2 *H NMR (400 MHz, DMSO- ds) 5 ppm
)(5\%” 0.90 (s, 3 H), 0.93- 1.00 (m, 3 H), 1.07
HC N F (d, J=6.32 Hz, 3 H), 1.56 (s, 3 H), 1.68
o (s, 3H), 1.88 (s, 3H), 2.05-2.10 (m, 3
9 21 =<N CHs H), 2.19 (dd, J=11.62, 6.32 Hz, 1 H), 461
‘S 2.54-2.62 (m, 2 H), 2.83 (d, J=12.13
H Cg*N Hz, 1 H), 3.41 (s, 2 H), 4.39 (s, 2 H),
3 CH3\0H3 4.53-4.65 (m, 2 H), 8.31 (s, 1 H)
N-[5-fluoro-2-(methoxymethy!)pyrimidin-4-yl}-6,6-
dimethyl-5-{[(2S)-2,4,5,5-tetramethylpiperazin-1-
yllcarbonyl}-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-amine
OHsC_ CH;
HiCrr (\N)\\ N N\,:‘ 1H NMR (300 MHz, DMSO- ds) 5 0.89 -
\)‘CH Z 1.02 (m, 6 H) 1.24 (t, J=7.63 Hz, 3 H)
N 3 HN. N 1.46-161(m, 1H)1.57 (s, 3H)1.61-
Y\CH:& 169 (m,5H)1.71(s,3H)1.78 - 1.94
J10 <10 é\) LN (m, 2 H)1.86 (br.s., 1 H)2.67 - 2.79 (m, 515
F 3H)2.79-2.89(m, 1H)2.99-3.13 (m,

o] 2H)3.05(br.s.,1H)3.74-3.89 (m, 2
5-{[(2S,5R)-2,5-dimethyl-4-(tetrahydro-2H-pyran- | H) 3.82 (br. s., 1 H) 4.59 - 4.84 (m, 2 H)
4-yimethyl)piperazin-1-yllcarbonyl}-N-(2-ethyl-5- | 8.20 (br. s., 1 H)

fluoropyrimidin-4-yl}-6,6-dimethyl-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-amine
OH3C_ CHj
HiCr N)\\N / NH 1H NMR (400 MHz, DMSO- d5) § 0.92 -
3 Q 2N 1.04 (m,6 H)1.34-1.42 (m, 1 H) 1.45-
N CH, N 1.53 (m, 2 H) 1.53 - 1.60 (m, 5 H) 1.64
7 (s,3H)2.07-2.16 (m, 1 H)2.70 - 2.78
<10 Q \Nlr\)/ CHs (m, 2 H) 2.78 - 2.88 (m, 1 H) 3.04 - 3.13 485
(m,2H)3.16 (s, 3H)3.83-3.93(m, 5
5-{((25,5R)-2,5-dimethyl-4-(tetrahydro-2H-pyran- | H) 4.06 - 4.15 (m, 1 H) 4.43 - 4.60 (m, 2
4-yl)piperazin-1-yljcarbonyl}-N-(4- H)6.31 (br.s., 1 H) 8.16 (br. s., 1 H)
methoxypyrimidin-2-yl)-6,6-dimethyl-1,4,5,6- :
tetrahydropyrrolo[3,4-c]pyrazol-3-amine




5-11(3S) - 3, 4-di net hyl pi perazi n-1-yl i carbonyl}-N
I n-4-yl)-6, 6-di net hyl-
[ 3, 4-cl pyrazol - 3-am ne 1H NVR @CUOBMOE/P00RNS0- de) 6

H3CQ\ N H3CHF 0 sN) H3CCH,
(2-et hoxy-5-fl uoropyrimd
1, 4,5, 6- twWORaMsyds2spyrr ol o

PPm 0. 97 (d, J=6.06 Hz, 2 H), 1.30 (t, J=7.07 Hz, 3 H), 1.61 (s, 5 H), 2.06
(td, J=6.32, 3.28 Hz, 1 H), 2.12- 2.17 (m 1 H), 2.18 (s, 2 H), 2.43 (dd,
J=12.25, 9.98 Hz, 1 = H- 2.69 (d, J11.12 Hz, 1 H), 2.76- 2.85
(11, 1 H, 3.20- 3.29 (m 1 H), 3.32 (s, 7 H), 4.27 (q, J=6.99 Hz, 2 1-9,
4.59 (s, 2 H, 810 (s, 1 H 456 WD 20081096260PCT/1 B20081000297 - 95- EX.
No. Kif apg n Structure TUPAC Nanme IH NVR|MS rniz K17 44. 4 CHH
Ex. app Structure MS
No. | (nMW) IUPAC Name 'H NMR {m/z)
3{130 CH,
N NH 1H NMR (400 MHz, DMSO- dg) & 0.95 -
" N N ) 6,
HsC Q Q;N 1.01(m,6H)1.32-1.43 (m, 1 H) 1.52 -
N CHs HN. N. CH 1.60 (m, 6 H) 1.65 (s, 3H)2.05-2.15
N 3 (m, 1H)2.37 (s,3H)2.69-2.78 (m, 2
J12 1 <10 Q \N'r\)/ H) 2.80 - 2.90 (m, 1 H) 3.02 - 3.12 (m, 3 469
) H)3.14-3.19 (m, 4 H) 3.83-3.91 (m, 2
5-{[(2S,5R)-2,5-dimethyl-4-(tetrahydro-2H-pyran- | H) 4.04 - 4.15 (m, 1 H) 4.56 - 4.68 (m, 1
4-yl)piperazin-1-yl]carbonyi}-6,6-dimethyl-N-(4- H)6.72 (br.s., 1 H) 8.26 (br. s., 1 H)
methylpyrimidin-2-yl)-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-amine
OHsC_ CH;
)LN NH
Hac,..fN I N 1H NMR (400 MHz, DMSO- ds) O 0.91
N\)‘CHs 4 F -1.14 (m, 7 H) 1.52 - 1.63 (m, 6 H) 1.64
HN. _N F -1.75(m,5H)2.04-2.28 (m, 1 H)2.70
J13 <10 m/ = F -2.90 (m, 2 H)2.99 - 3.20 (m, 3 H) 3.81 523
(o) N _~ -3.97 (m, 3H)4.60 (br.s., 2 H) 7.24 (br.
5-{[(2S,5R)-2,5-dimethyl-4-(tetrahydro-2H-pyran- | S 1 H)8.75 (br. 5., 1H) 10.49 (br. 5., 1
4-yl)piperazin-1-yljcarbonyl}-6,6-dimethyl-N-[4- | H) 12.35 (br.s., 1 H)
(trifluoromethyl)pyrimidin-2-yl}-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-amine
H,c FHs
Ns
NN H NMR (300 MHz, DMSO-ds) 5 ppm
N N O-cH, 0.95 (d, J=5.84 Hz, 3 H), 1.00 (d, J=6.03
chu(—_)—cm N—¢ = Hz, 3 H), 1.05 - 1.26 (m, 2 H), 1.49 -
N N— 1.73 (m, 10 H), 1.83 - 1.98 (m, 2 H),
2.31-2.45(m, 2 H), 2.81 (d, J=8.67 Hz,
J14 192 1 H), 3.00 - 3.21 (m, 4 H), 3.82 (dd, 499
J=9.61, 1.70 Hz, 2 H), 3.88 (s, 3 H),
(o] 4.51 (s, 2 H), 6.30 (d, J=5.46 Hz, 1 H),
5-{[(2S,5R)-2,5-dimethyl-4-(tetrahydro-2H-pyran- | 8.15 (d, J=5.65 Hz, 1 H), 9.86 (br. s., 1
4-ylmethyl)piperazin-1-ylJcarbonyl}-N-(4- H)
methoxypyrimidin-2-yl)-6,6-dimethyl-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-amine
N
O N,
>\‘—N | N 1H NMR (300 MHz, DMSO-ds) 3 ppm
N N CH, 0.95 (d, J=5.46 Hz, 3 H), 0.99 (d, J=5.84
H30"(7_)--CH3 N\<\ = Hz, 3 H), 1.04 - 1.19 (m, 2 H), 1.46 -
N N- 1.73 (m, 10 H), 1.80 - 1.95 (m, 2 H),
2.37(s,3H),2.39-247 (m, 2 H), 2.76 -
J15 <10 2.87 (m, 1 H), 3.00 - 3.14 (m, 2 H), 3.19 483
-3.30 (m, 2 H), 3.82 (d, J=8.67 Hz, 2 H),

o 4.61(s,2 H),6.72 (s, 1 H), 8.27 (s, 1 H),
5-{((25,5R)-2.5-dimethyl-4-(etrahydro-2H-pyran- | 288 (. . TH), 11.90 (br. s., J=1.51
4-ylmethyl)piperazin-1-yl]carbonyl}-6,6-dimethyl- Z )

N-(4-methylpyrimidin-2-yl)-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-amine




NI\ ----- (N=( " . GHN\It N/F HC

5-(1(3R) -3, 4-di net hyl pi perazi n-1-ylicarbonyl)-N

(2- et hoxywo-2pe8u9sspyri m di n- 4-yl ) - 6, 6- di net hyl - PCT/IB2008/000297
1,4,5,6-tetrahydropyrrol o[ 3, 4-0] pyrazol - 3-am ne 1H NVR (400 MHz,

ACETONI TRILE- d3) 5 ppm1.17- 1.26 (m 3 H), 1.35 (t, J=6.95 Hz, 3 H), 1.67
(d, J=3.03 Hz, 6 H, 2.11 (dt, J=4.993- 2,43 Hz, 5 H, 2.53 (s, 3 H, 2.71
(s, 1 H, 2.86 (s, 1 H, 3.43 (d, J=11.12 Hz, 2 H), 4.32 (q, J=7.07 Hz, 2
H, 4.64 (s, 2 H, 7.99 (d, J=2.78 Hz, 1 H, 8.42 (s, 1 H). Calcd for
C20H29FNBUl (MFH) - 3T7. 433 KI8 25.3 0 H3CCH, H, Ch,cr N\ N NODWCH,[z F-2C-}/N

F F"-}ENQO-app-CH3 F-#-N 53‘?&2’25 5R) -2, 5-d rret hyl-4-(3, 3, 3- MS
1 M)| nl narazi n me. hnn\:1 AY I\I (D NMR (mlz)
triflu SPH-pHperazik %.\,w boryd) 2

1,4,5, S-tetrahydropyrrol 0 4k ¢ pyrazol 3- ammg)J?WNWZB%H Qeﬂldl\lﬂw3 DMVSO- d6
0.94- [1.07| (m =g H) 1. 3|H 1.95}
208 ([ 119 2|3 %f{&‘]ﬁ% Mg 76 2972?“1”?5‘5 ’5@; 8)(m 2 H
4.18- B,32 (M R H) 4. 83 w09 (s, | @& FHo74bz18).¢ S 3113 il 25¢ K9 <[LO

et hoxy} 5- f|l uor opyri m di ny f—;@f 6- di rret hy H NMR (300 MHz, DMSO-dg) 5 ppm

H)318 330(m2 ), 3.82 (d, J-754

Hz, 2 H), 4.65 (s, 2 H), 661 (s, 1H),

9.68 (br.s., 1 H), 11.90 (br. s., 1 H).

N-(4,6-dimethylpyrimidin-2-yl)-5-{[(2S,5R)-2,5- Elemental Analysis: Calcd for
dimethyl-4-(tetrahydro-2H-pyran-4- CasHaoNgO291.47 H,0#0.66 CH3COOH

ylmethyl)piperazin-1-yl]jcarbonyl}-6,6-dimethyl- C 58.31,H 8.16, N 19.91

1,4,5, 6 -tetrahydropyrrolo[3,4-c]pyrazol-3-amine

He FHo Chiral
N
NE 'H NMR (DMSO-ds, 400 MHz): 5 ppm
Hsc”"(\ N ¢ F 0.95 (5 H, dd, J=11.49, 6.19 Hz), 1.31 (2
N\)\cm N X H, t, J=7.07 Hz), 1.58 (2 H, s), 1.68 (2
He' Bl H,s), 1.82-1.88 (1 H, m), 1.90 (2 H, s),
K1 1.12 NN 2.08-2.13 (1 H, m), 2.15 (2 H, s), 2.30- 447
cH 2.37 (1 H, m), 2.66- 2.73 (1 H, m), 2.95-
O~
3.03(2H, m), 3.34 (7T H, s), 4.23- 4.33
N-(2-ethoxy-5-fluoropyrimidin-4-yl)-6,6-dimethyl- | (2 H, m), 4.59- 4.69 (1 H, m), 8.12 (1 H,
5-{[(2S,5R)-2,4,5-trimethylpiperazin-1- d, J=2.53 Hz).

yl]carbonyl}-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-amine

Chiral CHS

H3C CH, H

1H NMR (400 MHz, DMSO-ds) & ppm
0.94-0.98 (m, 9 H) 1.28 (t, J= 8 H) 1.57
HCte __>‘ \ (s, 3H) 1.66 (s, 3H) 1.95 (t, J= 8, 1 H)
K2 | 2.1 Vi 2.28-2.32 (m, 1 H) 2.37-2.41 (m, 2 H) 461

2.67- 2.77 (m, 2 H) 3.01-3.08 (m, 2 H)
4.21-4.29 (m, 2H) 4.61 (b, 2 H) 8.1 (m,

C
i 1 H) 10.1 (br, 1 H) 12.40 (br, 1 H).

N-(2-ethoxy-5-fluoropyrimidin-4-yl)-6,6-dimethyl-
5-{[4-ethyl(2S,5R)-2,5-dimethylpiperazin-1-
yljcarbonyl}-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-amine

CH, |,
ch N\ CH;
°>/N \ o—/ "H NMR (400 MHz, DMSO-ds) & ppm
N=< 0.92 (3 H,s),0.99 (3H,s), 1.05 (3H, d,
N N N J=6.32 Hz), 1.30 (3 H, t, J=7.07 Hz),
HC CH, HON 7 157 (3H,s),1.67(3H,s), 1.89 (1.4 H,
K3 | 0912 s), 2.09 3 H, s), 2.19 (1 H, dd, J=11.49, 461
HE N F 6.69 Hz), 2.57 (2 H, d, J=12.13 Hz),
/ - 2.81 (1H, d, J=11.87 Hz), 3.31 (24 H,
N-(2-ethoxy-5-fluoropyrimidin-4-yl)-6,6-dimethyl- | $) 4.24 (2H, q, J=6.99 Hz), 4.59 (2 H,
5-{[(2S)-2,4,5,5-tetramethylpiperazin-1- m), 8.10 (1H, s).

ylJcarbonyl}-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-amine




OH3CCH3 NH H3C, .
5-{[(25,5R) -2, 5- d| nmet hy1l-4- (tetrahydro- 2H—pyran-

4-yl met hy\ppnpwmzm 1-yl]carbonyl)- N (2-ethoxy-

.rn'\/ ", hi HNNOCH3 | F..

0
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5-fluoropyrimdin-4-yl)-6, 6-di nethyl-1,4,5, 6-
t et rahydropyrrol o[ 3, 4-c] pyrazol -3-am ne 1H NVR (300 MHz, DWVSO- de) 8 0.89 -
0.97 (m 3 H 0.97 - 1.05(m 3 H 1905 - 1.20 (m 3 H 1.21 -1.35 (m 3 H
1.51 (br. s., 1 H 1.57 (s, 3 H 1.67 (s, 5 H 1.94 (br. s., 1 H 2.37 -
2.47 (m 3 H) 2.54 (d, J=0.75 Hz, 1 H) 2.76 - 2.89 (m 1 H 8.03 - 3.12 (m
1 H JI2W T (m 1T H 321 =329 (m 2 F) 3.76 - 3.90 (m 2H)ggl
4. 36 X. 2 P4 53 - 4 74 turp 8.08 - |8.22 m 10.14 (b 1
531 KETF“{ ‘m"h -G R AE ey VAN %%%ﬁg olw, 165 ’.'(‘.", 74 o 35Iz
1.51 (jm 4 H 1.61- 1.95 H 2.21- .46 (m 2 H 2.92- 3.11 (m 2 |H
3.14- |3.32 (m |1 H 3" Js Am 1 H 3.59 3.76 (m 1 H 4.36|(q, J=§.97
Hz, 2 |H) 4.54-4. 60 worgt""T H" 4Ni5Yo¢ca2 (m 1 H) 8.00 (d, J=2.52|Hz, 1 H)
487 Ned | 333 491.4
N-(2-ethoxy-5-fluoropyrimidin-4-yl)-5-{[(2S,5R)-4-
(2-methoxyethyl)-2,5-dimethylpiperazin-1-
yljcarbonyl}-6,6-dimethy!-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-amine
OH,C_ CH,
)\\N N 'H NMR (300 MHz, DMSO-d6) 5 ppm
HyCang” "N /oy 0.95 (d, J=5.09 Hz, 3 H) 0.98 (d, J=6.22
N
N\)‘CH3 4 Hz, 3 H) 1.29 (t, J=6.97 Hz, 3 H) 1.58 (s,
0._CH, 3 H)1.59-1.64 (m,2H)1.67 (s, 3H)
)/ L\( h 1.88-2.01 (m, 1 H) 2.11- 2.26 (m, 1 H)
K5 0.683 2.43 (d, J=6.59 Hz, 2 H) 2.58- 2.73 (m, 505.4
0 1H)2.73-2.84 (m, 1 H) 2.98- 3.16 (m, 2
H,C H) 3.21 (s, 3 H) 3.29- 3.36 (m, 2 H)
N-(2-ethoxy-5-fluoropyrimidin-d-yl)-5-{[(2S,5R)-4- | 4.16-4.35 (m, 2 H) 4.53-4.73 (m, 2 H)
(3-methoxypropyl)-2,5-dimethylpiperazin-1- 8.11 (s, 1 H) 10.09 (br. s., 1 H) 12.36
yllcarbonyl}-6,6-dimethyi-1,4,5,6- (br.s., 1 H)
tetrahydropyrrolo{3,4-c]pyrazol-3-amine
OH,C_ CH,
A y
Q "H NMR (300 MHz, DMSO-ds) 3 ppm
N CH, 0.91 (d, J=5.46 Hz, 3 H) 0.97 (d, J=6.03
\ro\/k\ Hz, 3 H) 1.58 (s, 3 H) 1.60- 1.65 (m, 2
L H) 1.68 (s, 3 H) 1.88-2.02 (m, 1 H)
Ke] 2.09-2.27 (m, 1 H)2.32- 2.46 (m, 2 H)
K6 | 0376 HeC 2.57-2.78 (m, 2 H) 2.96- 3.16 (m, 2 H) 5594
3.21 (s, 3 H) 3.29- 3.39 (m, 2 H) 4.45-
N-[5-fluoro-2-(2,2,2-trifluoroethoxy)pyrimidin-4-yi]- | 4.68 (m, 2 H) 4.78- 5.06 (m, 2 H) 8.18
5-{[(2S,5R)-4-(3-methoxypropyl)-2,5- (s, 1H)10.32 (br.s., 1 H) 12.49 (br. s,
dimethylpiperazin-1-yl]carbonyl}-6,6-dimethyl- 1H)
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-amine
OH,C CH,
\/\ )L N 'HNMR (300 MHz, DMSO-ds) & ppm
N\),CH 0.89- 0.96 (m, 6 H), 1.58 (s, 3 H), 1.68
H,C Yo\/k\ (s, 3H), 1.79- 1.92 (m, 1 H), 1.98-2.09
(m, 1 H), 2.12 (s, 3 H), 2.24- 2.39 (m, 1
K7 0.165 j/\/ H), 2.60- 2.70 (m, 1 H), 2.90- 3.05 (m, 2 5014
: H), 4.49- 4.74 (m, 2 H), 4.79- 5.06 (m, 2
N-[5-fluoro-2-(2,2,2-trifluoroethoxy)pyrimidin-4-yl]-
6,6-dimethyl-5-{[(2S,5R)-2,4,5-trimethylpiperazin- H)’f‘B (s, 1H), 10.31 (br. 5., TH),
1-ylJearbonyl}-1,4,5,6-tetrahydropyrrolo[3,4- 12.47 (br.s.. 1 H)
c]pyrazoi-3-amine
OH,C_ CH,
HC~a Moy TN 'H NMR (300 MHz, DMSO-ds) § ppm
NﬁCH N F 0.88 (s, 3 H), 0.95 (s, 3 H), 1.03 (d,
4 3 N NYO\/k\F J=6.2 Hz, 3H), 1.57 (s, 3H), 1.68 (s, 3
S H), 2.06 (s, 3 H), 2.12- 2.24 (m, 1 H),
K8 | 0.181 FLN - 250-2.62 (m, 2 H), 282 (d, =117 Hz, | °1%4
N-[5-fluoro-2-(2,2,2-trifluoroethoxy )pyrimidin-4-yl}- ; :; 2'532 2'3? ﬁm ; :; ;‘"}Z,'(ﬁf‘: (T'
6,6-dimethyl-5-{[(2S5)-2,4,5,5- b i e T B 1o OF S
tetramethylpiperazin-1-yljcarbonyl}-1,4,5,6- H), 10.34 (br. 5., 1 H), 12.49 (br. 5., 1 H)
tetrahydropyrrolo[3,4-c]pyrazol-3-amine




NFCO N", .."....". I N,,,.,"..-N1 0,9 1

N- (2- et hoxy-5-fl uoropyrimdin-4-yl1)-5-([(33, 8aS) -

3- i sopr opybhessaleyzp opyrrol o[ 1, 2- a] pyrazi n-2(11-0- PCT/IB2008/000297

yli carbonyl | -6, 6-di met hyl - 14,5, 6- tetrahydropyrrol o[ 3, 4-c] pyrazol - 3- am ne
WO 20081096260PCT/ 1 B20081000297 - 96- Ex. No. Ki app (nM Structure | UPAC

Name 1H NMR M5 -93-
Ki
Ex. app Structure MS
No. (nM) IUPAC Name 'HNMR (m/z)
O H3C CH3
H,C NLN yN
H,C N 1H NMR (300 MHz, DMSO-ds) 0.91 (s,
H C,N 3H)0.98 (s, 3H) 1.01- 1.11 (m, 3 H)
s O\WEEN 1.57 (s, 3H) 1.67 (s, 3H) 1.91- 1.98 (m,
N 2H)2.08 (s,3H)2.15-2.24 (m, 1 H)
K9 | 128 J “F 2.53-2.61 (m, 3 H) 2.76- 2.86 (m, 1 H) 505
H C'O 3.16 (s, 1 H) 3.22 (s, 3 H) 3.40- 3.49 (m,
3 o 3 H)4.18-4.32 (m, 2 H) 4.52- 4.66 (m, 2
N-[5-fluoro-2-(3-methoxypropoxy)pyrimidin-4-yl]- H) 8.08- 8.19 (m, 1 H).
6,6-dimethyl-5-{[(2S)-2,4,5,5-
tetramethylpiperazin-1-yljcarbonyl}-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-amine
(o] H3C CH3
HC 1NN 1H NMR (300 MHz, DMSO-ds) 0.91-
N \)‘CHs 7 1.04 (m, 6 H) 1.58 (s, 3 H) 1.68 (s, 3 H)
: H,C OYN N 1.92-1.99 (m, 2 H) 2.03-2.13 (m, 1 H)
[ 2.15 (s, 3H) 2.27- 2.40 (m, 1 H) 2.65-
K10 | 284 /( N\/\[F 2.76 (m, 1 H) 2.93- 3.07 (m, 2 H) 3.22 491
0 (s, 3H)3.39-3.49 (m, 4 H) 4.18-4.34
H,C (m, 2 H) 4.54- 469 (m, 2 H) 8.12 (d, 1
6,6-dimethyl-5-{{(2S 5R)-2,4,5-trimethylpiperazin- | H) 10.14 (s, 1 H).
1-ylJcarbonyl}-1,4,5,6-tetrahydropyrrolo{3,4-
c]pyrazol-3-amine
o HL  cH,
Hsc>(\N \ / N\
N
H,C N\)‘CH F 7 1H NMR (300 MHz, DMSO-dg) 0.91 (s,
ne” s 3 H)0.98 (s, 3 H) 1.02- 1.09 (m, 3 H)
3 AN N 1.57 (s, 3H) 1.68 (s, 3 H) 2.08 (s, 3 H)
K11 27 I 2.16-2.28 (m, 1 H) 2.53- 2.60 (m, 2 H) 491
’ NN CH 2.77-2.86 (m, 1 H) 3.16 (s, 2 H) 3.27 (s,
\( o7 ° 3H)3.57-3.70 (m, 2H) 4.11 (s, 1 H)
\) 4.27-4.38 (m, 2 H) 4.50- 4.65 (m, 2 H)
o 8.12 (s, 1H)
N-[5-fluoro-2-(2-methoxyethoxy)pyrimidin-4-yl}-
6,6-dimethyl-5-{[(2S)-2,4,5,5-
tetramethylpiperazin-1-yljcarbonyl}-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-amine
o HC  cH,
)\N N
N\)‘CH F 4 1H NMR (300 MHz, DMSO-ds) 0.92-
HC/ 3 1.04 (m, 6 H) 1.58 (s, 3 H) 1.68 (s, 3 H)
3 SN N 1.82-1.90 (m, 2 H) 2.04- 2.13 (m, 1 H)
K12 15.2 | 2.15 (s, 3 H) 2.29- 2.40 (m, 1 H) 2.65- 477
) N N CH 2.75(m, 1 H) 2.94- 3.06 (m, 2 H) 3.27
4 o~ ¢ (s, 3H)3.55-3.68 (m, 2 H) 4.27- 4.41
(m, 2 H)4.53- 4.67 (m, 2 H) 8.13 (s, 1
(o] H) 10.16 (s, 1 H)
N-[5-fluoro-2-(2-methoxyethoxy)pyrimidin-4-yl]-
6,6-dimethyl-5-{[(2S,5R)-2,4,5-trimethylpiperazin-
1-ylJcarbonyl}-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-amine




(md) K21 <10 OH3CCH3 , H3C,..NMNH CH3 (-j' 6 111 F....-..... " -..N
5-{[(2.5,5R)-2, 5-di net hyl- 4- (tetrahydro 2H pyr an-
4-yl) pi pewaznosxoysgsb] carbonyl | - N- ( 2- et hoxy- 5- PCT/IB2008/000297
fluoropyrimdin-4-yl)-6, 6-di nethyl-1, 4,5, 6-
t et rahydropyrrol o[ 3, 4-c] pyrazol - 3- ami ne 1H NMR (300 MHz, DMbO- ds) 8 0.92-
1.08 (m 6 H) 1.28 (t, J=6.97 Hz, 3-¢4 1.32- 1.44(m 1 H 1.46 - 1.55 (m 2
H 1.57 (s, 3 H 1.67 (s, 3 H 2.08 -2.21 (m 1 H 2.51 - 2.58 (m 1 H
2.53 (s, 1 H 2.68 - 2.86 (m 3 H 3.04 - 3.15(m 1 H 3.15 - 3.26 (m 2
H 3.6 - 348 [(m 3 H 3./7 - 3.95 (m 2 ) 4.16 - 4.34 (m 2 H| 4.51
-4.70 (ﬁ’i- 8. o) - .15 (br H) 517 K22 .3
OH3CCH—= = MSSR 6- : d,
J=5.84 Hz,| 3 H), ‘1. 22- 3 (i 5 H), 1.51], & 118 06 - 2.24
(in, A H, 2.3 - 2.47 HH) 3J>°2=-2(5% 'ﬁﬁ&% 09(m1
H, 3.[11 -|3.22|(m HJC_@ND_QH 870 (M 4 B)irs &, DY 1(0te, 38, 260, H| , 4. 19 [
4.35 (i34 ks |4. 50° 73 8.12 (3$1 ) 267 1H)12€751Ml1("$3°(21. H), adp2. U7
br 1 ’ 547 ‘NJ N CH3 | Y - m, 1 H), 3.2 fm1H)388(m 1H),
(br. 9., H) . X 4 434(qJ 8 Hz, 2H), 4.63 (d, J=16 Hz,
2(S),5(8)- {[dlmethyl -4-methylpiperazin-1- 1'H), 4.69 (d, J=16 Hz, 1 H), 7.96 (s
ylJcarbonyl}-N-(5-fluoro-2-ethoxypyrimidin-4-yl)- 1H) ,8 ;11 (b, 1H) ’ v ’
6,6-dimethyl-1,4,5,6-tetrahydropyrrolo[3,4- v ’ ’
c]pyrazol-3-amine
oHef "H NMR (400 MHz, ACETONITRILE- ds)
>\_ CH, 5 ppm 1.28 (t, J=8 Hz, 3 H), 1.60 (s,
. o~/ 3H), 1.61 (s, 3H), 1.65 (m, 3 H), 1.92
A (__) \S\N:‘f” (m, 1 H), 2.03 (m, 1 H), 2.14 (m, 1 H),
2.43 (m, 1 H), 2.76 (m,1 H), 2.90 (m,
Ki4 | 77 k/N F 7 1H), 2.96 (m, 1H), 3.40 (m, 2H), 3.52 445
[3-(2-Ethoxy-5-fluoro-pyrimidin-4yl-amino)-6,6- | (M: 1H), 4.23 (q, J=8 Hz, 2 H), 4.51(d, J
dimethyl-4,6-dihydro-1H-pyrrolo[3,d-clpyrazol-5- | = 12 Hz 1H), 4.61(d, J =12 Hz, 1 H),
yl]-(R)-hexahydro-pyrrolo[1,2-a)pyrazin-2-yl- 8.10 (s, 1H), 10.14 (s, 1H), 12.25 (b, 1
methanone H)
H Ha
o 53C H\
>‘N | A 1H NMR (400 MHz, CHLOROFORM-d)
HsC N A S ppm 1.15- 1.25 (m, 6 H) 1.42 (t,
= CH, HN / N J=7.05 Hz, 3 H) 1.63- 1.87 (m, 8 H)
N N=< 1.88- ;gg gm, f :; ggg- §.66 Em, 1 H)
2.69- 2. m, .08-3.39 (m, 4 H)
K15 1.2 o] 4.05- 4.18 (m, 1 H) 4.37 (g, J=7.05 Hz, 473
‘ j 2H)4.53 (d, J=12.84 Hz, 1 H) 4.78 (d,
CHy [ j=12.84 Hz, 1 H) 8.00 (d, J=2.77 Hz, 1
H) 8.66 (brs, 1 H)
5-{[(3S,8aS)-3,8a-dimethylhexahydropyrrolof1,2-
a)pyrazin-2(1H)-ylJcarbonyl}-N-(2-ethoxy-5-
fluoropyrimidin-4-yl)-6,6-dimethyl-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-amine
H,C
'H NMR (400 MHz, DMSO- ds) 5 ppm
)(5)\ 0.97 (d, J=6.06 Hz, 2 H), 1.30 (t, J=7.07
Hz, 3 H), 1.61 (s, 5 H), 2.06 (td, J=6.32,
3.28 Hz, 1 H), 2.12-2.17 (m, 1 H), 2.18
K16 384 (s, 2 H), 2.43 (dd, J=12.25, 9.98 Hz, 1 456
H), 2.69 (d, J=11.12 Hz, 1 H), 2.76- 2.85
$~§> (m, 1H),3.20-3.29 (m, 1 H), 3.32 (s, 7
H), 4.27 (q, J=6.99 Hz, 2 H), 4.59 (s, 2
H), 8.10(s,1H
5-{[(3S)-3,4- dlmethylplperazin-1-yI]carbonyI}-N-
(2-ethoxy-5-fluoropyrimidin-4-yl)-6,6-dimethyl-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-amine




F-N
yl ) am no]

0 4-W2R 5S)-4-([3-[(2-ethoxy-5-fluoropyrim din-4-

ci pyr azolwo(ae§yo9gispcar bony11l- 2, 5-

di et hyl pi perazi n-1-yl ) nmet hyl ] t et rahydr o- 2H pyran- 4- ol

-6, 6-di net hy1- 4, 6-di hydropyrrol o[ 3, 4-

PCT/IB2008/000297

1<23 <10 OH3cCH

X-NN 1H NMR (300 MHz, DMBO-c/6) 5 PPm0.95 (d, J=6.03 Hz, 3 H), 1.30 (t,
J=6.97 Hz, 3 H), 1.42 - 1.54 (m 1 H)5 1.58 (s, 3 H), 1.64 - 1.77 (m 4 H),
1.83 - 1.99 (m 1 H), 2.09 - 2.27 (m 4 H), 2.51 - 2.59 (m 1 H), 2. 66
-2.79 (m1 H, 2.94 - 3.13 (m 2 H), 3.37 - 3.51 (m 2 H, 4.27 (q, J=6.84
Hz, 2[F), [8h2]-F 4. 72 (m 2 A, 8.12 (s, 1 A), 10.13 (s, 1 H), 1p.42 (br]
s., 1|Hpx |47 | \/? N N NStemerr ... N H ; Ms
2- ((5815% {{"@Lfe ethoxy—SE AN o e -4 H MR )
yQami rfo] - §, 6-dilmet hy1- 4,.6- Jai Hiydr opyr 1 0),0[ 3; @ nmR (400 MHz, ACETONITRILE- )
c] pyr@gzol - 5( 1/ -|0-yli Cat>b_Q yl) 5, M, 5- dirfet hyllspbh@iazbdmes yl)sihanol K24
N:< J=6.95 Hz, 3 H), 1.67 (d, J=3.03 Hz, 6
( H), 2.11 (dt, J=4.99, 2.43 Hz, 5 H), 2.53
K17 | 444 v J H \ (s, 3H),2.71 (s, 1 H), 2.86 (s, 1 H), 3.43 433
/N F (d, J=11.12 Hz, 2 H), 4.32 (q, J=7.07
HC Hz, 2 H), 4.64 (s, 2 H), 7.99 (d, J=2.78
5-{[(3R)-3,4-dimethylpiperazin-1-yljcarbonyl}-N- | Hz, 1H), 8.42 (s, 1 H). Calcd for
(2-ethoxy-5-fluoropyrimidin-4-y!)-6 6-dimethyl- | C20H20FNsO (M+H): 317.
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-amine
0 HC  cH,
N N
HQC//'N(\N cH [ N 1H NMR (300 MHz, DMSO-ds) 0.94-
: 1.07 (m, 6 H) 1.23- 1.35 (m, 3 H) 1.58
F%\/ N._N_O._CH
S (s, 3H) 1.67 (s, 3 H) 1.95-2.08 (m, 1 H)
K18 | 253 Fr LT 2.33-2.48 (m, 6 H) 2.76- 2.91 (m, 2 H) 529
~F 3.03-3.18 (m, 2 H) 4.18- 4.32 (m, 2 H)
5-{[(28,5R)-2,5-dimethyl-4-(3,3,3- 4.62(s,2 H)8.09 (s, 1 H) 10.10 (s, 1 H)
trifluoropropyl)piperazin-1-yljcarbonyl}-N-(2-
ethoxy-5-fluoropyrimidin-4-yl)-6,6-dimethyl-
1.,4,5,6-tetrahydropyrrolo[3,4-c]pyrazoi-3-amine
OH3C_ CHj;
N NH 1H NMR (300 MHz, DMSO- ds) 6 0.89 -
Hac'an /B 0.97 (m, 3H)0.97 - 1.05 (m, 3 H) 1.05 -
\)‘CH N 1.20 (m, 3 H) 1.21-1.35 (m, 3 H) 1.51
N 3 HN. N. .O. .CH (br.s.,1H)1.57 (s, 3H) 1.67 (s, 5 H)
\\|/ v 194 (br.s., 1 H)2.37-2.47 (m, 3 H)
K19 <10 LN .2.54 (d, J=0.75 Hz, 1 H) 2.76 - 2.89 (m, 531
F 1H)3.03-3.12(m, 1 H)3.12-3.21 (m,

(o} 1 H)3.21-3.29 (m, 2 H) 3.76 - 3.90 (m,
5-{[(2S,5R)-2,5-dimethyl-4-(tetrahydro-2H-pyran- | 2 H)4.18 - 4.36 (m, 2 H) 4.53 - 4.74 (m,
4-ylmethyl)piperazin-1-yljcarbonyl}-N-(2-ethoxy- | 2 H) 8.08 - 8.22 (m, 1 H) 10.14 (br. s., 1

S-fluoropyrimidin-4-yl)-6,6-dimethyl-1,4,5,6- H)
tetrahydropyrrolo[3,4-c]pyrazol-3-amine
(0]
e
N N
N / /\N
N F 1H NMR (400 MHz, CHLOROFORM-d)
N & ppm 0.83- 1.05 (m, 7 H) 1.30- 1.51 (m,
' ~ 4 H)1.61-1.95(m, 10 H) 2.21- 2.46 (m,
2H)2.92-3.11 (m, 2 H) 3.14-3.32 (m, 1
K20 26 NYN H) 3.49- 3.57 (m, 1 H) 3.59- 3.76 (m, 1 487
H) 4.36 (q, J=6.97 Hz, 2 H) 4.54-4.60
© (m, 1 H) 4.75- 4.92 (m, 1 H) 8.00 (d,

\| J=2.52 Hz, 1 H)
N-(2-ethoxy-5-fluoropyrimidin-4-yl)-5-{[(3S,8aS)-
3-isopropylhexahydropyrrolo[1,2-a]pyrazin-2(1H)-

yljcarbonyl}-6,6-dimethyl-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-amine




<10 0 H3CCH, 1H NWMR (300 MHz, DMBSO-d6) 8 PPm 1.19 (d, J=6.59 Hz, 3 H), 1.
(t, J=7.06 Hz, 3 H), 1.39 - 1.55 (m 1 H), 1.59 (s, 3 H), 1.63 (s, 3 H),
1.68 - 1.\802@8/09626B), 1.97 - 2.10 (m 1 H), 2.15 (s, 3 FCI/IB20080602972. 36 (M
1 H), 2 53- 2.61 (m 1 H, 2.70 - 2.89 (m 1 H), 3.04 - 3.15 (m 1 H),
- 3.48(m 2 H), 3.62 - 3.76 (m 1 =H), 4.26 (q, J6.97 Hz, 2 H), 4.45
-4.67 (m 2 H), 8.11 (d, J=2.83 Hz, -96H), 10.12 (s, 1 H. 477 N \\
CH NyO,CH 3 | 24(55)-4-{[3-(C2-ethoxy-5-fluoropyrimdin-4-
ypam no] - 6, 6- di net hyl- 4, 6-di hydr opyrrol o[ 3, 4-
c] pyr -B(&7 -[0-yl Jcarbonyl)-1,5- di nethy| pi perazi n-2-ypet hanol VWO
200810PE260PGH/ | B2008/ 00028tuctureg7.  Ex. No. 1 MS
No. {nM) IUPAC Name H NMR (m/z)
OHsC_ CHj
)\\ NH 1H NMR (300 MHz, DMSO- dg) 8 0.92 -
H-Cr. N N /R 1.08 (m, 6 H) 1.28 (t, J=6.97 Hz, 3 H)
3 Q ~N 1.32-1.44 (m, 1 H)1.46 - 1.55 (m, 2 H)
N CH, W N. o. o 1.57 (s, 3 H) 1.67 (s, 3 H) 2.08 - 2.21
Xy TN 3 (m, 1H)2.51-258(m, 1H)2.53 (s, 1
K21 | <10 Q L\Nr H) 2.68 - 2.86 (m, 3 H) 3.04 - 3.15 (m, 1 517
F Z H)3.15-3.26 (m, 2H)3.26-3.48 (m, 3
5-{[(2S,5R)-2,5-dimethyl-4-(tetrahydro-2H-pyran- | H) 3.77 - 3.95 (m, 2 H) 4.16 - 4.34 (m, 2
4-yl)piperazin-1-yl]carbonyl}-N-(2-ethoxy-5- H)4.51-4.70 (m, 1 H) 8.10 (d, J=3.01
fluoropyrimidin-4-yl)-6,6-dimethyl-1,4,5,6- Hz, 1 H) 10.15 (br. s., 1 H)
tetrahydropyrrolo[3,4-c]pyrazol-3-amine
OH,C_ CH,
(\N N N 'H NMR (300 MHz, DMSO-ds) Oppm
\)‘CH 0.96 (d, J=4.52 Hz, 3 H), 1.04 (d, J=5.84
N 3 Hz, 3H), 1.22 - 1.44 (m, 5 H), 1.51 -
o NJ/\N:YO\/CH 1.74 (m, 8 H), 2.06 - 2.24 (m, 2 H), 2.36
P -2.47 (m, 1 H), 2.52 - 2,68 (m, 2 H),
K22 ] 153 ' N 2.99-3.09 (m. 1 H), 3.11 - 3.22 (m, 1 547
o H), 3.52 - 3.70 (m, 4 H), 4.09 (br. s., 1
4-[((2R,5S5)-4-{[3-[(2-ethoxy-5-flucropyrimidin-4- | H), 4.19 - 4.35 (m, 2 H), 4.50 - 4.73 (m,
yl)amino]-6,6-dimethyl-4,6-dihydropyrrolo[3,4- 2 H), 8.12 (s, 1 H), 10.14 (s, 1 H), 12.17
c]pyrazol-5(1H)-yl]lcarbonyl}-2,5- (br.s., 1 H).
dimethylpiperazin-1-yl)methyl]tetrahydro-2H-
pyran-4-ol
o H,C_ CH, 1
H NMR (300 MHz, DMSO-ds) 5 ppm
0.95 (d, J=6.03 Hz, 3 H), 1.30 (t, J/=6.97
\\\(\ Hz, 3 H), 1.42-1.54 (m, 1 H), 1.58 (s, 3
\)—CH H), 1.64 - 1.77 (m, 4 H), 1.83 - 1.99 (m,
1 H),2.09-2.27 (m, 4 H), 2.51 -2.59
K23 <10 C LY ~© (m, 1H),2.66-2.79(m 1H),2.94-3.13 477
(m, 2 H), 3.37-3.51 (m, 2 H), 4.27 (q,
J=6.84 Hz, 2 H), 4.52 - 472 (m, 2 H),
2-((5S)-4-{[3-[(2-ethoxy-5-fluoropyrimidin-4-
yl)amino}-6,6-dimethyl-4,6-dihydropyrrolo[3,4- 2'112 ,(f)’ 1H), 10.13 (s, 1 H), 12.42 (br.
clpyrazoi-5(1H)-yljcarbonyl}-1,5- v )
dimethylpiperazin-2-yl)ethanol
O H,C  CH,
N 'H NMR (300 MHz, DMSO-ds) 5 ppm
\\\(‘ 1.19 (d, J=6.59 Hz, 3 H), 1.29 (t, J=7.06
J—CH / Hz, 3 H),1.39-1.55(m, 1H), 1.59 (s, 3
H), 1.63 (s, 3 H), 1.68 - 1.84 (m, 1 H),
\r ~C 1.97-2.10 (m, 1 H), 2.15 (s, 3 H), 2.23 -
K24 <10 L 2.36 (m, 1H),2.53-2.61(m, 1 H),2.70 477
-2.89 (m, 1H),3.04-3.15(m, 1 H),
3.39-348 (m, 2 H), 3.62-3.76 (m, 1
- H), 4.26 (q, J=6.97 Hz, 2 H), 4.45 - 467
2-((5S)-4-{[3-[(2-ethoxy-5-fluoropyrimidin-4- _
yl)amino]-6,6-dimethyl-4,6-dihydropyrrolo[3,4- 22’12':;)‘ 8.11(d. J=283 Hz, 1 H). 10.12
c]pyrazol-5(1H)-yljcarbonyl}-1,5- ! ’
dimethylpiperazin-2-yl)ethanol




Ki app nM Structure | UPAC Nane 1H NVR M5 m z K25 36.5 OH30CH, 1H NWR (300

MHz, CHLOROFORMd) 8 ppm 1.10 (d, J=6.03 Hz, 3 H), 1.74 (s, 3 H), 1.81 (s,
3 H), 1.88020008636M 1 H), 2.32 (t, J=11.40 Hz, 1 H), 2PCBIBOS/BO0RY7, 2.76 -
2.89 (m 1 H) 2.88 - 3.07 (m 2 H), 3.08- 3.23 (m 1H, 3.28- 3A3 (m 2
H, 3.66 - 3.78 (m 2 H), 3.82 - 3.93 (m 1 H), 3.97 (s, 3 H, 4.62 -4.84
( H, 7.99 (d, J=2.64 Hz, 1 H), -87-92 (br. s., 1 H. 463 N NNO y CH,
- NF 24(53)-4-([3-[(5-fluoro-2-nethoxypyrim di n-4-y0am no] -
i met hyl1- 4, 6-di hydropyrrol o[ 3, 4-c] pyrazol -5(1
onyl}Kll, 5- di met hyl pi per azi n- 2- Aet hahol
Ex. app Structure MS
No. (nM) IUPAC Name 'H NMR (m/z)
0 H.C
'H NMR (300 MHz, CHLOROFORM-d)
& ppm 1.10 (d, J=6.03 Hz, 3 H), 1.74 (s,
‘)—CH 3H),1.81(s,3H), 1.88-2.03 (m, 1 H),
2.32 (t, J=11.40 Hz, 1 H), 2.48 (s, 3 H),
2.76-2.89 (m, 1 H), 2.88 - 3.07 (m, 2
K25 | 365 Ij/ TCHy |14y 3.08 - 3.23 (m, 1 H), 3.28 - 3.43 (m, 463
2 H), 3.66 - 3.78 (m, 2 H), 3.82 - 3.93
(m, 1 H), 3.97 (s, 3H), 4.62-4.84 (m, 2
2-((58)-4-{[3-[(5-fluoro-2-methoxypyrimidin-4-yl)amino]- _
6,6-dimethyl-4.6-dihydropyrrolo[3,4-clpyrazol-5(1H)- | H) 7.99 (d, J=2.64 Hz, 1 H), 8.92 (br. s.,
yllcarbonyl}-1,5-dimethylpiperazin-2-yl)ethanol 1 H).
(o]
'H NMR (300 MHz, CHLOROFORM-
d) 5 ppm 1.22 - 1.33 (m, 1 H), 1.38 (d,
o J=6.59 Hz, 3 H), 1.76 (d, J=2.64 Hz, 7
~ H), 2.00 - 2.23 (m, 2 H), 2.45 (s, 3 H),
K26 | 547 s | 2550263 (m, 2 H), 2.73 - 2.87 (m, 1 463
N H), 3.14 - 3.44 (m, 2 H), 3.68 - 3.88 (m,
2-((58)-4-{[3-[(5-fluoro-2-methoxypyrimidin-4- 3—2)62315; (i' :)H)' 474(s,2H) 7.99 (d,
yl)amino]-6,6-dimethyl-4,6-dihydropyrrolo[3,4- e ’
c]pyrazol-5(1H)-yllcarbonyl}-1,5-
dimethylpiperazin-2—yl)ethano|
CH,
l 'H NMR (DMSO-ds, 400 MHz) 5 ppm
/ 1.28 (2 H, t, J=7.07 Hz), 1.68 (4 H, s),
1.91 (2 H, s), 1.91- 1.95 (1 H, m), 2.13
L1 16.8 (2H,d, J=9.09 Hz), 2.19 (2 H, s), 2.68 436
Hac (1 H, d, J=5.31 Hz), 3.32 (8 H, s), 4.22
N-(2- ethoXy-S-ﬂuoropyrlm|d|n-4-yl)-5-[(4-ﬂuoro-1- ﬁz')*';‘a;??ﬂ 52)1'(;‘-1980(21 :S‘; J=3.28
methylpiperidin-4-yl)carbonyl]-6,6-dimethyl- T Ve Ve
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-amine
O HC_ CH,
\
/ N "H NMR (300 MHz, DMSO-ds) & ppm
1.68 (s, 6 H), 1.84-2.09 (m, 4 H), 2.10-
_CH, | 216(m,2H), 2.18 (s, 3H), 2.60-2.74
L2 168 o7 (m, 2 H), 3.28 (s, 3 H), 3.55- 3.66 (m, 2 466.4
H), 4.22- 4.38 (m, 2 H), 4.79- 4.96 (m, 2
N-[5-ﬂuoro-2—(2-methoxyethoxy)pynmldln-4-yl]-5- :12) 48615)55; ! 1H l)_,|)10.14 (br. s, 1H),
[(4-fluoro-1-methylpiperidin-4-yl)carbonyl]-6,6- ’ o
dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-
3-amine
O HC_ CH,
"H NMR (300 MHz, DMSO-ds) 5 ppm
1.68 (s, 6 H), 1.83- 1.97 (m, 4 H), 1.97-
O 2.09 (m, 2 H), 2.09- 2.15 (m, 2 H), 2.17
“CH (s, 3H),259-2.71 (m, 2H),3.23 (s, 3
L3 586 /N H), 3.45 (t, J=6.3 Hz, 2 H), 4.21 (t, J=6.3 4804
F Hz, 2 H), 4.83-4.98 (m, 2 H), 8.11 (s, 1
N-[5-fluoro-2-(3-methoxypropoxy)pyrimidin-4-yl]- | H), 10.15 (br. s., 1 H), 12.47 (br. s., 1
5-{(4-fluoro-1-methylpiperidin-4-yl)carbonyl]-6,6- | H).
dimethyl-1,4,5,6-tetrahydropyrrolo{3,4-c]pyrazol-
3-amine




K26 54.7 H, CCH, 1H NWR (300 MHz, CHLOROFORM+ d) 8 ppm 1.22 - 1.33 (m 1
H, 1.38 (d, J=6.59 Hz, 3 H), 1.76 (d, J=2.64 Hz, 7 H), 2.00 - 2.23 (m 2
H . 2. 45 WO.20B/4%2602. 50 - 2.63 (m 2 H), 2.73 - 2.87 (i RCTABMpS/O®29%4- 3. 44
(m 2 H, 3.68- 3.8 (m 2H), 3.95(s, 4 H, 4.74 (s, 2 H, 7.99 (d,
J=2.64 Hz, 1 H) 463 NN k , . N CH3- H3CNO, "11,::(CH 3 FN
2-((5S)-4-([3-[(5-fluoro-2-net hoxypyed-m di n- 4-
yQami no] - 6, 6-di net hy1- 4, 6-di hydropyrrol of 3, 4-
c] pyrazol -5(1H) -yl i carbonyl)-1,5- di nethyl pi perazi n-2-ypet hanol
Ki
Ex. app Structure MS
No. | (nM) IUPAC Name "HNMR (mlz)
OHC_ CH,
F
N / N\
N N F 'H NMR (300 MHz, DMSO-ds) & ppm
He N N o\/k\ 1.68 (s, 6 H) 1.80- 1.90 (m, 2 H) 1.92-
3 211 (m, 2 H) 2.10- 2.16 (m, J=8.48 Hz,
L4 | 171 :@( ET | 2H)2.18 (s, 3 H) 2.58- 2.71 (m, 2 H) 4904
F =N 4.78- 5.00 (m, 4 H) 8.13- 8.23 (m,
5-[(4-fluoro-1-methylpiperidin-4-yljcarbonyl]-N-[5- | #=3-01Hz. 1 H)8.29 (br. s, 2 H)
fluoro-2-(2,2,2-trifluoroethoxy)pyrimidin-4-yl]-6,6-
dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-
3-amine
0 B cH,
N J N
N 1H NMR (300 MHz, DMSO-dg) 1.26-
F%\/N 1.35 (m, 3 H) 1.56- 1.71 (m, 12 H) 1.92-
2.02 (m, 2 H) 2.32- 2.46 (m, 3 H) 2.88-
Ls | 129 FE LY 3.02 (m, 3 H) 4.20- 4.30 (m, 2 H) 4.79 500
(s, 2 H) 8.04-8.17 (m, 1 H) 10.18 (s, 1
N-(2-ethoxy-5-fluoropyrimidin-4-yl)-6,6-dimethyl- | H)
5-{[1-(3,3,3-trifluoropropyl)piperidin-4-
ylJcarbonyl}-1,4,5,6-tetrahydropyrrolo[3,4-
clpyrazol-3-amine
OH,C_ CH,
NN 'H NMR (300 MHz, DMSO-ds) 5 ppm
N 2N 1.24- 1.36 (m, 3 H) 1.38- 1.55 (m, 2 H)
O/ N NYO CH 1.57- 1.69 (m, 10 H) 2.03- 2.22 (m, 2 H)
Y 2.26-2.45 (m, 2 H) 2.83- 3.00 (m, 2 H)
L6 181 ° FLN 3.12-3.27 (m, 4 H) 3.79- 3.96 (m, 2 H) 488.4
- - 4.25(q, J=6.8 Hz, 2 H) 4.68- 4.89 (m, 2
N-(2-ethoxy-5-fluoropyrimidin-4-yl)-6,6-dimethyl-
5-{[1-(tetrahydro-2H-pyran-4-yl)piperidin-4- :—ki))r85091(ii)1 H) 1017 (br. s., 1H) 12.41
yllcarbonyl}-1,4,5,6-tetrahydropyrrolo[3,4- T
c]pyrazol-3-amine
o H,C CH,
H,C//, N N / N\
N
H C'N CH“N N 1H NMR (300 MHz, CDCl3-d) 5 ppm
: | Y 1.09 (m, 6 H)1.42 (m, 3H)1.73 (s, 3H)
1.80(s,3H)2.34(s,3H)2.71 (m, 2 H)
M1 4.24 N 2.83 (m, 2 H)2.98 (m, 2 H) 3.30 (bs, 2 429
0 H)4.38 (m, 2 H) 4.44- 467 (m, 2 H)
r 6.27 (m, 1 H) 8.16 (m, 1 H)
CH,
N-(4-ethoxypyrimidin-2-yl)-6,6-dimethyl-5-
{{(25,5R)-2,4,5-trimethylpiperazin-1-yl]carbony!}-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-amine




L1 16.8 CH H3CH o CaH FNO--/ KHN---- -1,
H3C/ F N-(2-ethoxy-5-fluoropyrimdin-4-yl)-5-[(4-fluoro-1-
met hyl pi pE0i2008194269 Ccar bonyl ] - 6, 6- di et hyl - PCT/IB2008/000297
1,4,5,6-tetrahydropyrrol o[ 3, 4-c] pyrazol - 3-am ne 1H NVR (DVSO de, 400 MHz)
ppm 1.28(2 H, t, J=7.07 Hz), 1.68(4 H s), 1.91 (2 H, s), 1.91- 1.95 (1 H,
M, 2.13 (2 H d, J=9.09 Hz), 2.19(29, s), 2.68 (1 H, d, J=5.31 Hz), 3.32
(8 H s), 4.22 (2 H, g, J=7.07 Hz), 4.90(1 H, d, J=3.28 Hz), 8.12(1 H s),
10.18(1 H, s). 436 L2 168 o N3cCH, F 1H NVMR (300 MHz, DVBSO-d6) 5 ppm 1.68
(s, 6[A), T84 209 (m 4 1, 2.10- 2.16|(m2 A 218(53H) 260 2.7
2 |Hpx 1328 (|s 3 H), 3. sHucwre6s 2 H| 4.22- 4, 2 H), | 96
EQ N A R /T (m 2 M) 422 tﬂﬁm(m A%
NN '\ Il, . Lo \\J, . lll, = = v g .I.'qc BH Q- ] L || ] L. h"\J ]
N N
H.C/,, N / \
N CH N 1H NMR (300 MHz, DMSO-ds) & ppm
3N N 0.97 (m, 6 H) 1.32 (m, 3 H) 1.56 (s, 3 H)
Y 1.64 (s, 3 H) 1.85-2.00 (m, 2 H) 2.12-
| N 2.28 (m, 1 H) 2.31- 2.45 (m, 2 H) 2.58-
M2 16.1 = 2.70 (m, 1 H) 2.70- 2.86 (m, 2 H) 2.96- 487
o CH o 3.11 (m, 2 H)3.21 (m, 5 H) 4.26- 4.42
: ( (m, 2 H) 4.42- 4.58 (m, 2 H) 6.20- 6.35
CH (m, 1 H)8.14 (s, 1 H) 9.96 (bs, 1H)
3 11.96 (bs, 1H)
N-(4-ethoxypyrimidin-2-yl)-5-{[(2S,5R)-4-(3-
methoxypropyl)-2,5-dimethylpiperazin-1-
ylJcarbonyl}-6,6-dimethyl-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-amine
OH.C_ CH
) P "H NMR (300 MHz, DMSO-dk)  ppm
H3C/.,,,(\N 7 0.94 (d, J=5.27 Hz, 3 H), 0.99 (d, J=5.84
o N Hz, 3H), 1.03-1.22 (m, 2 H), 1.45 -
N CH
3 N. N CH 1.78 (m, 10 H), 1.82 - 1.98 (m, 2 H),
H” X o 7 2.33-2.47 (m, 2 H), 2.83 (d, J=9.04 Hz,
N1 <10 FL?\;/\ 1 H), 3.07 (d, J=9.04 Hz, 2 H), 3.20 - 531
3.30 (m, 2 H), 3.82 (d, J=10.17 Hz, 2 H),
5-{[(2S,5R)-2,5-dimethyl-4-(tetrahydro-2H-pyran- | 4.42 (s, 2 H), 4.58 - 4.76 (m, 2 H), 8.33
4-ylmethyl)piperazin-1-yl]carbonyl}-N-[5-fluoro-2- | (s, 1 H), 10.28 (br. s., 1 H), 12.36 (br. s.,
(methoxymethyl)pyrimidin-4-yl]-6,6-dimethyl- 1 H).
1.4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-amine
OH ,C_ CH,
'H NMR (300 MHz, CHLOROFORM-d)
8 ppm 1.11 (d, J=5.84 Hz, 3 H), 1.74 (s,
fw
3 H), 1.81 (s, 3H), 1.85-1.99 (m, 2 H),
N CH 2.55 (s, 3 H),2.92-3.08 (m, 3 H),3.10 -
N2 | <10 H\O 3.24 (m, 1 H), 3.32 - 3.46 (m, 1 H), 3.51 477
F = (s, 3H),3.68-3.80(m, 1H),3.80-3.95
(m, 1 H),4.56 (s, 2 H), 4.66 - 4.88 (m, 3
2-((5S)-4~{[3-{[5-fluoro-2- —
{methoxymethyl)pyrimidin-4-ylJamino}-6,6- l{ih?'w (d, J=2.83 Hz, 1H), 9.24 (br. s.,
dimethyl-4,6-dihydropyrrolo[3,4-c]pyrazol-5(1H)-
yl]carbonyl}-1,5-dimethylpiperazin-2-yl)ethanol
OH,C_ CH,
o} N N 'H NMR (300 MHz, CHLOROFORM-d)
\\\(‘N I\ 5 ppm 1.30 - 1.38 (m, 3 H), 1.74 (s, 3
\)—cm Z H), 1.77 (s, 3 H), 1.81 - 1.90 (m, 1 H),
H C,N N N CcH 1.94-2.03 (m, 1 H),2.45 (s, 3 H), 2.49 -
3 AN . 2.63(m,2H),275-2.86(m, 1H),3.14
Al L\N(\o 2329 (m, 1 H), 3.29 - 3.39 (m, 1 H), ar7
. 2| 400 (m 1 10,456 (5,2 Hhy 4.50- 473
((5S)-4-{[3-{[5-fluoro-2-(methoxymethyl)pyrimidin- | °* ’ o ' » 09 =
4-yllamino}-6,6-dimethyl-4,6-dihydropyrrolo[3,4- | (M 2 H), 8.23 (d, J=2.83 Hz, 1 H), .17
c]pyrazol-5(1H)-yllcarbonyl}-1,5- (br.s., 1H)
dimethylpiperazin-2-yi)ethanol




nH ..i1 1 FN N 5-fluoro-2-(2-nethoxyet hoxy)pyrim din-4-y11-5-

[ (4-fluoro-1-nethyl pi peridin-4-yCcarbonyl] -6, 6-

dimethyl-1,4,5, 6-tetrahydropyrrol o] 3, 4-c] pyrazol - 3-am ne L3 58.6 N
N CH3 Il F ----"5N N 5-fluoro-2-(3-neth@kyPr OPOXY) Pyrim din-4-yl11-
5-[(4-fluoro-1-nethyl pi peridin-4-Acar bonyl] -6, 6-

di rethyl-1, 4,5, 6-tetrahydropyrrol o] 3, 4-c] pyrazol - 3-am ne 1H NVMR (300

MHz, DMSO-d6) 8 ppm 1.68 (s, 6 H, 1.83- 1.97 (m 4 H, 1.97- 2.09
(m 2 H, 2.09- 2215 (m 2 H), 2.17 (s, 3 H, 2.59- 2.71 (m 2 H),
323 (sVBeklaim3. 45 (t, J=6.3 Hz, 2 H), 4.21 (t, J=6.3 Hz, 2 H), 4.83-
4.98 (m 2 H, 811 (s, 1 H), 10.15 (br. s., 1 H, 12.47 (br. s., 1
H) . 4804 1.V\@ aongdubaiatirelld A82008/ 000297 - 98- Ex. No.

R& R® O
R6
H
i o
N /%Q/N_ RS
R
RS
H

N

R3 A) .
wherein

X is C-R" or N, wherein R" is H, halo, OH, C4-Csalkyl, CF3, or CN;

A and B are independently C or N;

R, R?and R® are each independently selected from H, -R%-0-R®, C;-Cg alkyl, C,-Cg alkenyl,
Cs-Cs aIkynyI,-(Rd)m-(Cg-Cq 2 saturated or partially unsaturated cycloalkyl),-(Rd)m-
phenyl,-(R%)m~(3-15 membered heterocyclyl),-(R*)m-(C1-Cs perfluoroalkyl),-(R4)m—
halide,(RY)m-CN,~(RY)m-C{O)R? ~(R)m-C{O)OR? ~(RY)m-C{(OINR?R? «(R%)m-OR?, «(R%)m-
OC(O)R?, (RY)m-OC(OINR?R? -(RY)m-0-S(0)R? «RYm-0S(0)2R? ~(RY)m-
OS(0):NRR®,-(RY)m-OS(OINR?R®,-(RY)m-NO2, (R)m-NRZR® (RN)-N(R*C(O)R? -(RY)m-
N(R*)C(O)ORP,~(R%)m-N(ROC(OINR?R®,-(R*)m-N(R®)S(0)2R®,-(RY)m-N(R*)S(O)R®,~(R%)-
SR -(R)m-S(O)R?, ~(RHm-S(0)2R? «(Rm-S{OINRRP,-(RH-S(0)2NR?R®,-(RY)m-O~(R®)m-
NRZR® or { RY)m-NR*~(R®)-OR"; wherein R? and R® may together optionally cyclize to form
a saturated or unsaturated 3-7 membered heterocyclyl fused to the 6-membered N-
containing heteroaryl to which they are attached; and wherein any of the said alkyl, alkenyl,
alkynyl, R?, R®, R%, RY, R®, Ca-C1; saturated or partially unsaturated cycloalkyt, phenyl or 3-
15 membered heterocyclyl, may independently be further optionally substituted by 0-3 R
groups;

R* and R® are each independently selected from H, -R%-0-R®, C-Cs alkyl, Co-Cgalkenyl, Co-
Cs alkynyl,-(R%)-(C3-C12 saturated or partially unsaturated cycloalkyl),-(R%)m-phenyl,-(R%)m-
(3-15 membered heterocyclyl),-(RY)m-(C1-Cs perfluoroalkyl),-(R*)m—halide,(R)m-CN,~(R%)m-



Ki app _(nM Structure | UPAC Name 1H NVR M5 mz) L4 1.71 0 H3CCH3 NN
1H NWVR (300 MHz, DVBO-d6) 5 ppm 1.68 (s, 6 H 1.80- 1.90 (m 2 H)
1.92- 2.11 (in, 2 H 2.10- 2.16 (m J=8.48 Hz, 2 H 2.18 (s, 3 H)
2.58- 2.7 (m 2 H 4.78- 5.00 (m 4 HJ08-13- 8.23 (m J=3.01 Hz, 1
H 8.29 (br. s., 2 H) 490.4 ,NI1-1,CN O Fr."=21N
5-[(4-fluoro-1-nethyl pi peridin-4-y8carbonyl]-N[5-

fluoro-2- (2 2,2-trifluoroethoxy)pyrirnidin-4-yl]-6, 6-

dimethyl-1,4,5, 6 tetrah;/dropyrrol 0[3 4 cc] pyrazol - 3-am ne L5 129 0
H3 CCH3 NOYRE-(R)m-CEOMMNB? -(R)m-C(O)NRRP -(R%)-OR?,-(R%)m-OC(O)R?, (R%) -

OC(O)NRaRb,-(Rd)m~O-S(O)Ra,-(R")m-OS(O)gRa,-(Rd)m-OS(O)zNRaRb,-(Rd)m-

OS{0OINRR® -(RY)-NO2, (RY)m-NR?R? (R%)n-N(R?)C{O)R® (RN -N(R*)C{O)OR®, «(R%)rs
N(R®)C(O)NRZR®,«(Rm-N(R*)S(0):2R?,-(RY)-N(R¥)S(O)R® -(R)m-SR? -(RY) -

S(0)R? -(RYm-S(0)R% -(RYm-S(OINRPRY -(R)n-S(0)2NRPRP (RN -O-(R*)m-NR?R® or —(
RYm-NR?-(R®)-ORP; wherein any of the said alkyl, alkenyl, alkynyl, R?, R®, R®, RY, R®, C3-C1;
saturated or partially unsaturated cycloalkyl, aryl or 3-15 membered heterocyclyl are
independently optionally further substituted by 0-3 R* groups,

R® and R are each independently H, -R®-0-R?, C4-Cg alkyl, C2-Cg alkenyl, C,-Cs
alkynyl,-(R"),~(C3-C13 saturated or partially unsaturated cycloalkyl),~(R%)m-phenyl,~(R%)m-(3-
15 membered heterocyclyl),-(RY)m~(C1-Cs perfluoroalkyl),-(RY)m—halide,~(R*)m-CN,-(R%Y) -
C(O)R? -(R*)m-C(O)OR? -(R%)m-C(OINRR,-(RM)n-OR? A(R%)m-OC(O)R®, (R)m-
OC(O)NR?R® -(R%)m-0-S(0)R? -(RYm-0S(0)2R? -(RY)m-OS(0)2NR?R? -(R%) -

OS(OINRR® -(RY-NO2, (R)m-NR?R® (R%)n-N(R?)C(O)RP +(RN)-N(R?)C(O)OR® (R
N(R®)C(O)NR?RP,-(R)m-N(R)S(0)2R® -(R)n-N(RH)S{O)R? -(RY)m-SR?,-(R)m-

S(0)R? «(RY)n-S(0)2R? -(RYm-S(OINRRP,-(R¥)n-S(0):NR?RP -(R%)-O-(R%)n-NR?RP or —(
RY)m-NR?-(R®)-OR®; wherein R® and R” may together optionally cyclize to form a C3-C;
saturated or partially unsaturated cycloalkyl and wherein any of the said alkyl, alkenyl,
alkynyl, R?, R?, R%, RY, R®, C3-C1 saturated or partially unsaturated cycloalkyl, aryl or 3-15
membered heterocyclyl are independently optionally further substituted by 0-3 R'? groups;
R®is H, -R®-0-RP, C4-Cgalkyl, C»-Cg alkenyl, C5-Cs alkynyl,-(R%)m~(C3-C12 saturated or
partially unsaturated cycloalkyl),-(R%)m-phenyl,-(R%)m-(3-15 membered heterocyclyl),-(R)m-
(C4-Cs perfluoroalkyl),-(RY)m—halide,-(R)n-CN,-(R%)m-C(O)R? -(R)m-C(O)OR® ~(RY) -
C(OINR®R® ~-(R%)-OR? -(R%)n-OC(O)R?, (RY)m-OC(O)NR?R? -(RY)-O-S(0)R? -(R% )
0S(0)%R? -(RYm-08(0)NR?R® «(RY)m-OS{OINR?RP,-(R¥)m-NO2,.(R)m-NRZR® (R%)m-
N(R*)C(O)R®,«(RYm-N(RHC(O)ORP,-(R)m~-N(RI)C(O)NR2R? ~(RN)m-N(R?)S(0)2R, -((RY)m-
N(R?)S(O)R,-(RN)m-SR2,-(RNm-S(OIR? -(R)m-S(0)2R? -(RY)m-S(O)NR?R® ~(R%) -

S(0):NR?R? ~(R%)m-0-(R®)m-NR?R® or -(R%),-NR?*-(R®)-OR: and wherein any of the said
alkyl, alkenyl, alkynyl, R?, R®, R®, RY R®, C3-Cy, saturated or partially unsaturated
cycloalkyl, phenyl, or 3-15 membered heterocyclyl are independently optionally further



FFLY) "...."%pNCH, F

N ( 2- et hoxy-5-fl uoropyrim din-4-yl)-6, 6-di net hyl -

54[ 1-(3, 3, 3-trifluoropropyl)pi peridin-4-

ylicarbonyl}-1, 4,5, 6-tetrahydropyrrol ol@4- c]pyrazol-3-anine 1H NWR
(300 MHz, DMBO-d6) 1.26- 1.35 (m 3 H 1.56- 1.71 (m 12 H 1.92-

2.02 (m 2 H 2.32- 2.46 (m 3 H 2.88- 3.02 (m 3 H 4.20- 4.30 (m

2 H 479 (s, 2 H 8.04- 817 (m 1 H 10.18 (s, 1 H 500 L6 181
OH3CCH, fI\ NNyO ...--CH3 gri NF

N-( 2- etaulbxtgvtu&df bwamupﬁsalenteﬁ-fmm =6, 6+diaradkyT+Cs perfluoroalkyl, hydroxyl, Cq-

S{[1- (t(%‘%{'@w + pyr an- 4- yOpi peri di n- 4-

ylicarb '6-t et rahydropyrrol o] 3,4- c]pyrazol -3-am ne 1H NVR

(300 M2, arla\tS@a)‘é)eaah fpdeplenddntiyl C3€,(aRyl 3r thn ﬂog’é&her er'éﬁze(mfo&n la')cyclopropy[
1.57- 1.69 10 H 2.03- 2.22 (m 2 H 2.26-
3.00(rﬂfCZC'§?’b’Ui32 3.27 (m 4 H 3.79- 3.96 (m 2H) 4.25 (q, J68

|(_|tZ)r 2 I@acl‘t F@gls ﬂdgger(déhtlgg-l tha% Re @?—Cg b, L defikd i - cRes akyhl -1 44C,-
'C12 Saturated or partially unsaturated cyc!oalkyl) «(R%)m-phenyl,-(RYm-(3-15 membered
heterocyclyl),-(R%)m-(C1-Cs perfluoroalkyl),~(R%)m—halide,-(R)m-CN,~(R*)m-C(O)R? -(R%)n-
C(0)OR? -(RY-C(O)NRPRP -(R%),-OR?,-(R%)-OC(0)R?, (R -OC(OINRRP,«(RY),,-O-
S(0)R? -(RNm-0OS(0)2R? -(R¥)m-0S(0)NR?R? -(RY)m-OS(OINRZR? - (RY)n-NO2, (R%)m-
NR?RP _(RH-N(RHC(O)RP -(RN1-N(R?C(OYOR® «(RY)-N(ROIC(OINR?RP,-(R%) -
N(R*)S(0)2R%-(R%)-N(R*)S(O)R,-(R?)m-SR*, -(R%)n-S(O)R?,~(R!)m-S(0)2R?,-(R)-
S(OINRR®,+(R%)m-S(0)2NR*R® -(RY)m-0--(R®)m-NR°R® or-(R")m-NR?-(R®)-OR"; and wherein
any of the said alkyl, alkenyl, alkynyl, R?, R®, R%, RY, R®, C3-C4; saturated or partially
unsaturated cycloalkyl, phenyl, or 3-15 membered heterocyclyl, are independently
optionally further substituted by 1-3 groups selected from —F, C4-C3 alkyl, C4-C3
perfluoroalkyl, hydroxyl, C1-Cealkoxyl or oxo;

each R, R” and R®is independently selected from H, C1-Cs alkyl, C2-Cg alkenyl, -(Rd)m-(C3-
Cg saturated or partially unsaturated cycloalkyl),-(R Im-(C3-Cg cycloalkenyl), C2-Cs
alkyny[,-(Rd)m-pheny[, or-(R%)m-(3-7 membered heterocyclyl), and each R?, R® and R° is
independently optionally further substituted by 1-3 groups selected from halide,
hydroxyl,-CN, C4-Cs alkyl, C4-Cg perfluoroalkyl, C4-Cg alkoxyl and C4-Cs alkylamino; or,
when connected to the same nitrogen, R®* and R® may together optionally form a 3-7
membered heterocyclyl, which may optionally be further substituted by 0-3 groups selected
from halide, hydroxyl, -CN, C4-Cg alkyl, C1-Cg perfluocroalkyl, C4-Cg alkoxyl or C1-Cg
alkylamino;

each R® and R® is independently-(C;-Cs alkylene)-,-(C2-Cs alkenylene)-,or-(Co-Cs
alkynylene)-;

and each m is independently O or 1;

with the proviso that when X is N, R® and R’ are not both H, and that when X is C-R"", R®
and R’ are both H;



H3C/f.CN\ NCH3 NN ..--.y ..
N- (4- et hoxypyrimdin-2-yl)-
{[(2S,5R)-2,4,5-trimethyl pi a
1,4,5,6-tetrahydropyrrolo[3,4-¢c razoti@amne | 1H NVR (300 Mz,
CDC13-cf) 5 ppm1.09 (m 6 1.42 (m 3 H 1.73 (s, 3 H 1.80 (s, 3
H 2.34 (s, 3 H 271 (m 2 H 2.83(m 2H 2.98 (m 2 H 3.30 (bs,
2 H 438 (m 2H 4.44- 4.67 (m 2 H 6.27(m 1 H 8.16 (m 1 H) 429
WO 20081096260PCT/ |1 B2008/ 000297 - 99- Ex. 2121 12 Ki app JM Structure
| UPAC NamepHarmabibRiddy mocepthBlel@litheredlBC CH 1H NVR (300 MHz, DMSO- ds)
8 ppm 0.97 (m 6 H 1.32 (m 3 H 1.56 (s, 3 H 1.64 (s, 3 H) 1.85-
2.00 (m 2 H 2A2- 2.28 (m 1 H 2.31- 2.45 (m 2 H 2.58- 2.70 (m
1 |'|) 2.2{ OFheedtfipbund acdd)rdnﬁ Q@cla’ﬁnhlof h&rrH)ac&Jt%bllﬁ ﬁbceﬁatbﬂle%a&@heréoﬁZ
2 H), 4.42-,4.58 (m 2 H) f 1 H
51 1|sq)he:[q_[ng% egrng 134 both methyl

N..., 0 CH
di met hyl -
I n-1- yI]carbonyI)

'ccn<
\;bar

NN

3. The compound according to claim 1, or a pharmaceutically acceptable salt thereof,

wherein X is N and R® and R’ are each independently H or C4-Cgalkyl but are not both H.

4. The compound according to claim 1, or a pharmaceutically acceptable salt thereof,
wherein Ais N and B is C.

5. The compound according to claim 1, or a pharmaceutically acceptable salt thereof,
wherein Ais C and B is N.

6. The compound according to any of the preceding claims, or a pharmaceutically
acceptable salt thereof, wherein R® and R’ are both methyl.

7. The compound according to any of the preceding claims, or a pharmaceutically

acceptable salt thereof, wherein R® is H and R” is methyl.

8. The compound according to any of the preceding claims, or pharmaceutically acceptable

salt thereof, wherein R* is -R®-0-R®, C;-Cgalkyl, C,-Cg alkenyl, Co-Cg alkynyl,-(R%)m-(C3-C+2
saturated or partially unsaturated cycloalkyl),~(R%)m-phenyl,-(R%)m-(3-15 membered
heterocyclyl),-(R%)m-(C1-Ceperfluoroalkyl),-(R%)m—halide,~(R%)m-CN,~«(RN)m-C(O)R? (R -
C{O)OR? +(RY)m-C(O)NR2R® (R%)m-OR?,-(RY)m=OC(O)R?, (RY)m-OC(O)NR?RP, -(RY)m-O-
S(0)R? -(RNm-08(0)2R? (R¥)mn-OS(0)2NR?*R -(R%)m-OS(O)NR?R® -(R)n-NO2, {R%)m-
NRZRP_(R)mN(R*)C(O)R®,-(R)m-N(RH)C(O)OR®,-(R%)m-N(R*C(OINR?R?,-(R%)m-
N(R*)S(0)2R",-(R*)n.N(R*)S(O)R®-(R%)-SR® -(R")m-S(O)R? -(RV)m-S(0)2R? (R -
S(OINRPRP,-(RY)m.S(0)NRPR? (R%)n-0--(R®)m-NRZRP or-(R%)n-NR?--(R®)-ORP®; wherein the



487 NH3Co\ CH3/ NN__y.. h0,.1-....r- NCH3(-) r- CH3

N (4- et hoxypyrim di n-2-y0-5-{[ (25, 5R)-4-(3-

nmet hoxypr opyl) - 2, 5-di net hyl pi per azi n- 1-

yficarbonyl | -6, 6-di nethyl-1,4,5, 6- - 104 -

t et rahydropyrrol o] 3, 4-cl pyrazol - 3-am ne Ni <10 OH3CCH3 1H NMR (300
MHz, DMSO-d6) 8 ppm 0.94 (d, J=5.27 Hz, 3 H), 0.99 (d, J=5.84 Hz, 3
H, 1.03 - 1.22 (m 2 H, 1.45 1.78 (m 10 H, 1.82 - 1.98 (m 2 H),
2.33 - 2.47 ( 2 Hg 2.83 (d, J=9.04 Hz, 1 H, 3.07 (d, J=9.04 Hz, 2
H, 3. 2aid R?.I%]O RCnR®, RHCs- G2 82tyrated or partialty Mnsatiréded cycloalkyk ard, 3415

g: ,58 N lq?grﬁg%r%%‘ h%ygﬁi\l 7 fdepdnddntly s0tidRallyAlrthgr susstitdied 59038 R®§roups.
9. The compound according to any of the preceding claims, or a pharmaceutically

acceptable salt thereof, wherein R* is methyl.

10. The compound according to any of the preceding claims, or a pharmaceutically
acceptable salt thereof, wherein R' is -R®-0-R®, C4-Cg alkyl, C>-Cg alkenyl, Co-
Caalkynyl,-(Rd)m-(Ca~C12 saturated or partially unsaturated cycloalkyl),-(R%)m-phenyl,-(R%)m-
(3-15 membered heterocyclyl),-(R?)m-(C1-Cg perfluoroalkyl),-(R%)m—halide,<(R%)m-CN,-(R%)m-
C(O)R? (R C{O)OR? -(RYm-C(OINRZR® ~(RH)-OR? ~«(RY)m-OC(0)R?, (R~
OC(O)NR?R® «(R%)-0-S(0)R? A(R)m-0S(0)2R? (R*)m-0S(0)2NR* R, R -

OS(OINR?R® -(R)-NO2,(R)m-NRZR® (RY)m-N(R)C(O)R®,~(R)m=-N(R¥)C(O)OR® (R~
N(R*)C(OINR®R® -(R*)n-N(R*)S(0)2R’ -(R*)r-N(R*)S(O)R® (R Im-SR® -(R*)m-S(O)R*,-(R%)m-
S(0)3R?,-(RY)m.S(OINR?R?,-(RNm-S(0O)NRZRP -(RY)m-0-(R®)m-NRZRP or —(R¥)-NR?--(R%)-
ORP; whereinthe said- R?, R®, R¢, RY, R®, C3-C1; saturated or partially unsaturated
cycloalkyl, aryl, the said 3-15 membered heterocyclyl, are independently optionally further
substituted by 0-3 R'? groups.

11. The compound according to any of the preceding claims, or a pharmaceutically
acceptable salt thereof, wherein R is-(R%),-OR?, C4-Cg alkyl, or-(R%)-NRZRP.

12. The compound according to any of the preceding claims, or pharmaceutically
acceptable salt thereof, wherein R® is -R®-0-RP®, C;-Cg alkyl, C2-Cg alkenyl, C2-Cg alkynyl,
-(R%m-(C3-C12 saturated or partially unsaturated cycloalkyl),-(R%)m-phenyl,-(R:)m-(3-15
membered heterocyclyl),(R*)m-(C1-Cs perfluoroalkyl),-(R*)n—halide,(R%)m-CN,-(R")n-OR? ,
or-(R%)m-NR®RE. |

13. The compound according to any of the preceding claims, or a pharmaceutically

acceptable salt thereof, wherein each R? and R® is independently an —(C+-Cs alkylene).



"ti-13z 0., HN\y....Th" "3 --NF

[ (2S, 5R) - 2 5-di rrethyl 4- (tetrahydro- 2H pyr an-
| met hyl ) pi perazi n-1-yl]carbanyl)-N 5-fl uoro- 2-
met hoxynet hyl ) pyri m di n-4-y1] -6, 6- di fri@hyl -

=

, 4,5, 6-tetrahydropyrrol o] 3, 4-c] pyrazol - 3-am ne N2 <10 OH3CCHS3

ILNTN .. ."i1t%CH -- N, NN\y.--,,cH3 10 NF

-((59)-4-{[3-{[5- quoro 2- (met hoxynet hyl) pyri m di n-4-yliam no)-6, 6-

di met hy1l- 4, 6-di hydropyrrol of 3, 4-c] pyrazol -50 HY

yl I carbonyl}-1, 5-di met hyI pi perazi n-2-yl)ethanol 1H NVR (300 MHz,

CHLCRCF d m d,J=5.84 Hz, 3 H, 1.74 (s, 3 H, 1.81 (s,

3 H, 1% Q’Tpﬁgﬁi F%”“'3255(5 3 H, 2292 - 3.09 (m 3 H),

3.10- 3.24 (m 1 3. © 3.46 (m 1 H, 3.51 (s, 3 H, 3.68 - 3.80

(m 1 H, 3.80 -3. H, 4.56 (s, 2 H, 4.66 - 4.8 (m 3 H,
1H

1
8.19 (d, J=2.83HHz, w %
A
R4
R5

R1 N NH
i
A B
R2
R? (B)

wherein

X is C-R" or N, wherein R'! is H, halo, OH, C-Csalkyl, CF3, or CN;

A and B are independently C or N; '

R'is -R?-0-R®, C;-Cgalkyl, C»-Cgalkenyl, Co-Cs alkynyl,-(R%)m-(C3-C12 saturated or partially
unsaturated cycioalkyl),-(R%)m-phenyl,-(RY)m~(3-15 membered heterocyclyl),-(R%)m-(C1-Cs
perfluoroalkyl),-(RY)m—halide,-(R)m-CN,~(RY)m-C{O)R®,-(R%)m-C(O)OR? -(R%)m-
C{OINR®R®,-(RH)m-OR?, «(RY)m-OC(0)R?, (RN)m-OC(OINR?R® ~(RY)m-0-S(O)R? «(RY)m-
0S(0)R? «(RYm-0S(0)2NR?R? +(RNm-OS(OINRR® -(RN)e-NO2,.(RY)n-NRZR? (R%) -
N(R}C(O)R?,-(RY)-N(R*IC(O)OR? -(RY)m-N(R)C(O)NR?R? ~(RY)m-N(R?)S(O )R, (R
N(R®)S(O)R’,~(R*)m-SR®,-(R*)m-S(O)R® AR*)m-S(0)2R® -(R*)m-S(OINR®R®,-(R%)m-
S(0):NR?R® +(RY)-0-(R®)n-NRZR® or —( RY)m-NR?-(R®)-ORP; and wherein any of the said
alkyl, alkenyl, alkynyl, R?, R?, R, RY, R®, Ca-C1, saturated or partially unsaturated
cycloalkyl, phenyl or 3-15 membered heterocyclyl, may independently be further optionally
substituted by 0-3 R'? groups;

R?and R® are each independently selected from H, -R*-O-R®, C4-Cgalkyl, Co-Cg alkenyl, Co-
Csg alkynyl,-(R))m~(C3-Ca2 saturated or partially unsaturated cycloalkyl),-(R%)m-phenyl,-(R%)m-
(3-15 membered heterocyclyl),-(R%)m-(C1-Cs perfluoroalkyl),(R%)m—halide,(R*)n-CN,-(R%)m-
C(O)R? ~(RY)n-C(O)OR? -(RH)n-C(OINRER® -(RY)-OR? -(R%)m-OC({O)R?, (R%)m-
OC(OINR?R? ~(R¥)-0-S(0)R? (R m-OS(0)2R?,-(RYm-OS(O)NR?R -(R) -

OS(0O)NR?R® -(RY)n-NO2,(R)m-NR?R? (R)m-N(R*)C(O)R®,~(RY)m-N(R?)C(O)OR ~(R%)m-



477 N3 15.6 0 H3CCH 1H NWR (300 MHz, CHLOROFORM-d) 6 ppm 1.30 - 1.38
(m 3H, 1.74 (s, 3 H, 1.77 (s, 3 H, 1.81 -1.90 (m 1 , 1.94 -
2.03 (m 1 H, 2.45 (s, 3 H, 2.49 - 2263 (m 2 H, 2.75 - 2.86 (m 1
H, 3.14 - 3.29 (m 1 H, 3.29 - 3.39-(066-1 H, 3.51 (s, 3 H, 3.72 -
3.5 (m 2 H, 3.86 - 4-00(m, 1 H , 456 (s, 2 H , 4.59 -4.73 (m
2 H, 823 (d, J=2.83 Hz, 1 H, 9.17 (br. s., 1 H 477 N cH3"" H3CH
F---N-4--N2_ ((59)-4-([3-([5-fluoro-2-(nmethoxynet hyppyri m di n-

4-yl | am no) - 6, 6-di met hyl- 4, 6-di hydr opyrrol o[ 3, 4-
c] pyr aRNIR*BHOMNRIRY, (R hoNiRHSIORR” diRTi-MRHBHRIRIAR)2-SRY) ¢Rfjlanol -

o) SO Rt (0RO RIS GINRH MR S OFNRERE ARG R R
RY)m-NR?-(R®)-OR"; wherein R? and R® may together optionally cyclize to form a saturated
or unsaturated 3-7 membered heterocyclyl fused to the 6-membered N-containing
heteroaryl to which they are attached; and wherein any of the said alkyl, alkenyl, alkynyl,
R?, Rb, R®, Rd, R®, C3-C+2 saturated or partially unsaturated cycloalkyl, phenyl or 3-15
membered heterocyclyl, may independently be further optionally substituted by 0-3 R"?
groups;

R* and R® are each independently selected from H, -R®-0-R®, C4-Cg alkyl, C2-Cg alkenyl, Co-
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2. The conpound according to claim 1, or a pharnaceutically

acceptabl e salt thereof” wherein RO and R19 are both nethyl. 3. The
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17. The conmpound according to any of clainms 14, 15, or 16, or a
pharmaceutically acceptable salt thereof, wherein R4 is-(Rd)m ORd,
Cl-C8 al kyl, C2-C8al kenyl or C2-05 al kynyl. 18. The conpound
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