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RR imeay RT Rergyestiey.rsch R)anddRas indppendentyran —(Cr-Cs
alkﬁladémﬁ(O)ZRa (Rd) m

a(O)NRaRb (Rd) nB5( O) 2NRaRb, r:éRd)mO(Re)mNRaRb or -(

DERIRSENt iventemis TuRarslirgcteptio ait@mroupd pr phgraasettically
acc@gtdbwgéu(\,fpbyﬁ,uazg to forma saturated or unsaturated

-7 nenbered heterocyclyl fused to the 6-nenbered

N-cont aining heteroaryl to which they are attached,

and wherein any of the said alk , al kenyl, al kynyl,

Ra, Rb, Rc, Rd, Re, C3- & cI al kyl, phenyl or 3-15

menber ed heterocyclyl ,H M Iy e further
- roups 4 and R5

ed fr H,N O Rb, Cl-C8
-C8 al ®fny (Rd m( C3- C12

optionally substitut eg"
- (Rd) m ( 3 menber ed

are each i ndependently.s
al kyl, C2-C8 al kenyl,
cycloalkyl) (Rd)npheny
het erocycl yl ) R!
perfluoroalkyl) (R hallde -(RA)MCN, - (Rd) mC(O Ra, -
(Rd) m
C(O)(Pa,-(Rd)m -(Rd) m ORa, - (Rd) nOC( O Ra, - (Rd
) m OC( O) NRaRb, - (Rd) m O
S(O)Ra (Rd) m OS( O) 2Ra, - ( Rd)®y OS( O) 2N
(Rd) m OS( O) NRaRb, - (Rd)ml\m (Rd) m

thNRQRb - (Rd) m\( Ra) C( O) Rb, - ( Rd) mN( Ra) C( O) ORb, - (Rd)mN(R)
O §) ARARD! or(NdAHerein R' is H, halo, OH, C4-Csalkyl, CFs, 0
N( %QSéO)ZRb@F(RdgnN(Ra)SI\SO)Rb (Rd)mSy (Rd)mS(O)R

?«S @r;Nn&;gR@ RE F@m@saﬁ ecr%glegahemﬂ F@Q gg@g gRg(c(E:gbcC%

cycirakyhy(R Srap HRORA3- 1F%dnem@ere|dd1et¢t@cy@ﬂ)<di
s |
perm&bsaﬁyngxfhﬂ aﬁé(lldeogR‘inil (RBIRAIRe IREE @?pg

| ndepen St
C(NR® gr(BubsO hammpc Qﬁﬁmocnowaa R’ )mozsc@)Ra (Rd)
al kenyl, C2-C8 al kynyl, - (Rd) m{ C3-C12
cycl oal kyI ),-(Rd)m phenyl , - (Rd) m(3- 15 nenber ed
heterocycl yl),-(Rd) m (C1l-C6 WO 2008/ 096260
PCT/ 1 B2008/ 000297 - 8 perfluoroal kyl),-(Rd) m
hal i de, - (R d)m CN, - (Rd) nC( O) Ra- ( Rd) nC( O) ORa- (Rd) m
C(O) NRaRb- (R ) mORa, - (Rd) m
OC(O Ra, - (Rd) moC( O NRaRb, - (RA) m O S(O Ra- (Rd) m

H B



OS(0) 2Ra- ( Rd) m OS( 0) 2NRaRb, - ( Rd) m 0S( O) NRaRb- ( Rd) m NO2
, - ( Rd) MNRaRb- ( Rd) m
wgl(zﬁi%)oﬁéz@ Rb- (Rd) m N( Ra) C( O) ORb, - (Rd) m N( R) C( OptiRaBdnod/d0297
m

N(Ra) S(O) 2Rb, - ((Rd) n\( Ra) S(O Rb, - (Rd) nBRa, - (Rd) m S(O) R

a,-(RA)N5(O 2R a,-(Rd)m SO NRaRb- (Rd) n5( 0) 2NR

aRb- (Rd) m O (Re) m NRaRb or - (Rd)m\Ra- (Re)-ORb; and

wherei n any of the sai d aI kyI al kenyl , al kynyl, Ra,

aRb n d 3 b d

Osxg#o gﬂi{rﬁ(ﬁgoz)cycﬁ djgw\lende@ﬂ?e Mb?c}(?{Jna’f“lg{5R Rb )

Rf)ﬂ(@)ﬂ -RiDsN(RECLQ) OlBy a IyPom@)@BTl%c(%dmN(Bn)S@)zR -(R%)m-

J 0 hy ek

N T TR T A
S(@)LNBQR%\’r R - @{(R&)&FNR"(Rj’eIrhéR LyNRI-REHQRY, andméerein any of the
san&ya?lwg ag’e%\é, %{n@gﬁ Cf-fh(’ F{yl ﬁac&a i2d Hcﬁ%a'kgsﬁgﬁwgpglﬂi
membeyey hete(d%ydl)/mr(a@and?épkndgmlydm kiyther, ep(tianally substituted by 0-3 R'?

d) m phenyl , - (Rd) m( 3- 15 nenber ed heterocycl yl), - (R

gr ﬁ'(Cl-OG perfl uoroal kyl),-(R d)m halide, -(R
d) nRGMd RRdeddch)iftepenBantm selcBdiRem H,R2-0-R°, C1-Cs alkyl, C»-Cs

alke%%hl:ggﬁ(ynyl ng‘; ”605‘3‘2 c‘ﬂ leyl%Qy Ra\we(nRi Hb)(xig(%l\lrﬁgrﬁgered
heﬁe%a@r)c@)mc@a pdrfadratkyn), QR )-RMBeRR Y RENHREQ [RR-(R) -

'i‘ﬁ %QONB)%@% ?Fﬁ?d‘)(ﬁﬂm%?@ 8) SRoe R INGR) 5 O-
m)zRa d) 2NRaRb O)NRaRb gdé( NOE de
% Nfs;&m) 3 (R )Rdj( COIOR (Q BN RICIONRY
) R ?é(@)ﬂNFéﬂﬂib SRERYQ-5(OfFR) TRNREST) R
gfu%?ggi%ﬂ ﬁ%);NRQI%‘g R ecS%a ﬂuév R}% r?:% )%ir'yg aée) ORb wherein
2 |
R SRS BNkt RRAS BRI el
memt@reg b%tp@cyévle‘us@cutofthe grmembeed M centriping hetergaryl to whlch they

arep o feroin ST HE s PRI alorBl VR R O
CiadykcigalkyCphesy! oaBWbmb(aRdd)aﬁrﬁgTdEB nmiyxc In(d;bﬁ?dr?}nﬂ% (:rl? ftlthher
ODth%gg%@tL@%&byasﬁg gieéurhéterocycl m/ and eachpRa be
and? d B® aredegphridéepcnyentyselented frgmfHirR*@R®, C1-Cg alkyl, Co-Cs
alkﬁ T%&{;Ut &%}ﬁy@)@g@ g]zgflgglkeli%%db@r%%lp?%31,,2911’5 membered
het@ﬂodiaym(wW(Q@&b@u(ﬁﬁalwlkﬁammmpm Woen-(RORAEC)RY-(R)m-
ORI AR & IRk e OB ST ORI By -(ROeO-

S(OWR, (RYI)Jn mb 2Rabﬁ%d§nu0‘§0@§zNRﬂR%t Rt’)pnt@g( FORB - @ RHRO,, (R%)-

NR@*@ B AN vy LA
RS0 RR1RY) MQREARBIROGREN- FEUR %@2@4@@@@% 3(0&%%@

S(%)N&ﬁfw &?&3 RIS Bl rNBES o LB RS R wherei
any BARB_AREIY) yall@erﬂli alkynglnR@rF@’ WWJ C%f gcib%lkyl aryl or 3-15

I nvention of Fornmula“( 12
memhe(%hetémdylrmﬁunmendﬁrmymtler@"y fvnﬂtqféuhstmtedrw R &R
gro%hg both nethyl. In another enbodi nent of Formula (B),

(RdmORa, Cl-C8 al kyl, C2-C8 al kenyl or C2-C8
al k&fhy‘p‘ Hi rRaaOfRﬁtﬁeﬁaeaibxddl@aeﬁt ,alinyl, s Coklshplkynyln(R Ym-(Ca-C12

oy fﬂ@?@ﬁ;’%ﬂggﬂfﬁ{&ﬁj@rw' FnbereRL 1S REOLPEBER -(C-Co



NRaRb I n anot her enbodi ment of Formula (B), each Rd
and Re is independently an-(Cl- C3 al kylene)-. The

wOb@8e%260 Nvention is directed to conpounds OrpCT/IB2008/000297
pharmaceutically acceptable salts selected fromthe

group consi sting of:
N4- (6, 6-di net hyl -5-{[(2S) -8, 4,5, 5-tetranet hyl pi perazin
-1-yl]carbonyl}-1,4,5,6-
t et rahydropyrrol o[ 3, 4-c] pyrazol - 3-yl ) - N2- et hyl - 5-f|
pemf F@*%VD”YF‘;“,@%‘ ﬁ%dé qﬂd)’:‘”tne&Rd)l O)R? ~(RM)m-C(O)OR?,~(R%)m-
C(MNRIR a—lﬁ%{ h}ﬂ&)l p%r)aQQ(OJ) I(h?c)ar%@N;RB ARE)-60-S(O)R?,-(R)m-
LTI, o USSR NS S AR
N(ROICEGIR OHRDEN memb an)atM(ﬁ HHOPNRID)~R') 4: 5

NSO T AT R e B %36 Jsﬁ‘f’ IR SO R

S(OYNRIR"GHRY-B(@ ) NRARY, ~NR?R®  or —(R )m -NR®-(R®)-OR®; and
' wheie@ﬁné(agfbt[gr% %(c; fﬁ(g{i él Sr?yl aléynyl ﬁ;{at eFEbr @{mﬂayhpl Bk cgcloalkyl

phéﬁylr ahyd Bopgmb@ied[r&tékocﬂqqy rage ildependgntly-dpltiooalty- fhﬁheretdbstltuted
oy{ Y raing, Aefibn - Bof T BEiC Loy Aol CaeaRRTHOTORIY b, st Cr

Cealkowljarafxbonyl} 1,4,5,6

trgfo&@ 68%??%{1%%% dép%hfeﬁﬁ? %Olcz aIP(/yI or can toé)ertt?er cycllze E) form a

cy&Mp,{;FrQy@ aBbdyl - 5 {[(28) 2,4,5,5-tetramet hyl pi perazin
car.bonyl

t et PAGY dF oplr PTIQGBFBdQIlt'&] By r BZO-R3. (inCanglkyh hGr-Gyr alkeryl. Cz-Ce
al%ylzgéb%d(@gﬂt ne, cycloalkyl% -(R ﬁﬂ %hen yl,-(RY)m-(3-15 membered

di met hy tetraqet hNI i perazin
hete:[Of»}MC]yBa&Fbémw}qu& oa)alkyl) (R Jm—halide ~( RAC(O)R®, (R -
al KRk 2| 3R (RY)

%Zég Wy R'(Ej?(ﬁg) Cd)iﬂé’ éR Pl oé(d éé) EOC ANRR",-(R)n

R,
SOy )m@y&(oyxzrpé?a%‘}m b @)zaﬁf&;f@ w RO s D B0l

N R N RGO >5" R CIRR R I N RIGQAR” Ewdr 5
B?)waﬁé R")ﬁn}héWaﬁ(@ R3-(RHnrBR" - R%)m(SZ(O{)B? ABBRHQLR™-(R
(ORI [ AL LRSS GHPY L RRefe V! BRI AR R and

whéren dingredfhthe - smdaafkys -alieny b ralidmypyRY, G°0[RS, &' cRPyECaLed cgeloalkyl,

t 0] im di amn
Phati o515 cprRerd BsRRRRYh A% d¥Bahaclh Py ks sybstiuted
by E‘QEmeblgétgﬁtf&ﬂm afyQy-Q; 2y Y020k perffigrpalkdr ydroxyl, -§4-Csalkoxyl
car bonyl } - 6, 6-
Or8X%ret hyl - 1, 4, 5, 6-t et r ahydr opyrrol o[ 3, 4- c¢] pyr azol - 3-yl)
NZeﬁth-‘la R bh@rRDY¢ iindeendentR; 4eldcral from H, C;-Cg alkyl, C>-Cg

a'kgﬁy' W@fa@{:l S5 QMF?J@ &8 RSP KeNDe Paiealiynyl.(R%)m-phenyl,
9) .f-%boﬁiélrﬁbe@ecﬁ r@té@&%&jl) lard Eba@ht RE ®YHRP R il lﬁkﬁé’pendently

razol -3 esiyrlm ne-2, 4- di am ne acetate sal
opmmaals b e bRy =Ry by (15508mps melectRd FomGbaiEn MYGORA-GN, Cr-Ce
1, OLaEpEmasshikylL koxyl and Cs-Cs alkyl h ted t
ald, o ssséopyr%o? CE G Yoy 238, PRI gy i porneted fo
thqj(ﬁamg,mltmgﬁnneR apddﬂ?amnp?y together ‘optionally form a 3-7 membered

hef’er&fﬁ B .mriay' o;ﬁ.o{]hgfﬁe SRther dubRtitutdd By v BiRRSEIdtted from
hatld'ﬂ r BWQX)dpyCNoI Of-8s 4alisylpyCaLel PSflyarpaliyind pGs | alkedyheor Ci-C

onitrile,

a"ﬁa@ﬁ%th | - 5-f 1 uoropyrimdin-4-yl)-6,6-dimethyl-5-{[(2
S)-2,4,5, 5-tetranet hyl pi perazi n- 1-
yl ] car bonyl }-1,4,5,6-tetrahydropyrrol o[ 3, 4-c] pyrazol -3
-am ne,
N-(2-ethyl -5-fluoropyrimdin-4-yl)-5-{[(2S,5R)-4-(3-ne
t hoxypropyl ) - 2, 5-
di met hyl pi perazi n-1-yl ] carbonyl } -6, 6-di nethyl -1, 4,5, 6-



2-((5S)-4-{[3-[(2-ethyl -5-fl uoropyrimdin-4-yl)am no] -

6, 6- di et hyl - 4, 6-di hydropyrrol o[ 3, 4- c]pyrazol-5(1
whooglohees bonyl } - 1, 5- di met hyl pi per azi n- 2-yl ) et beryeg2008/000297
5-{[ (2S, 5R) - 2, 5-di net hyl - 4- (t et r ahydr o- 2H pyr an- 4-yl ne

t hyl ) pi perazi n-1-yl ] carbonyl }

N- (5-fluoro-2-nethyl pyrim.din-4-yl)-6,6-dinethyl-1,4,5
, 6-tetrahydropyrrol o] 3, 4- c]pyrazol -3-am ne, N-(5-fl
uoro 2-met hyl pyri m di n-4-yl)-6, 6-di net hyl - 5- {[(28) 2,4

L, AR SO BB B bl 15 ) (0-C
a|k¥8ylan¢)ﬂe

4-yl)-6, 6-di hyl - 5-
0 G REBMA , 0 v1)0 o et ([
1- yln]wem)hgdlmemt of the Bvertianadfyrdroplar(Bol A [s3Y 4nd BogiGaz ol

9
ik ebeoeerodmprbelforiad 1=y T Bt e pely et
{[(ElSQnoﬂje(t embindiment of Formula (B R4 is- (Rd) -OR*l Ci-Cs aIkyI C2-Csalkenyl

erazin b [}-1,4,5, 6-tetrahydro
Of{?f,ﬁe "’AH@]"fag}?%{z%nbogYm%rﬁfﬁ Shihy
N- (rsrérhmm:oerﬁb@mtrbm piyFordiuta 28le)1 i6 ,-GRYi+BRNYE ~Cs bk Br-(RY)m-
B) 2,4,5-trinmethyl pi perazin-1-
]carbonyl} 1,4,5, 6- tetrahydropyrrolo[3 4-c] pyrazol -3

amn%other embodiment of Formula (B), each R® and R® is independently an-(C;-
{y 38 8aS) - 3, 8a- di met hyl hexahydropyrrol o[ 1, 2- a] pyraz
C3|"‘*‘ €)H) - yi ] car bonyl } - N- (3
f | U'Plﬁé)pl%sgﬁttlh\\’érﬂi)éh'léjﬂlfbc?ed/ﬂo)co%p@uﬁdgﬁﬁ Phdrmaceutically acceptable
6-tetrahydropyrrol of c] pyrazol - 3- anmine, WO

salsz%ﬁem tb@wqmsvsw&mfw 11
N4N6(63d|He'ff!%fI {ﬁ bhayd 9Yét+a%éihﬂ?lblebazﬁn~ﬁ ﬁéﬁB&Mﬁs{é(%

exahydr opyrro pyrazin-
H)etry )}dggp)ﬁmlg{gp q]pyragol@. nyNZ -ethyl-5- ﬂuoropynmldlne 2, 4 dlamlne

N R@%rﬁ?ééﬁgpﬁﬁ(%é%@h% , el ﬁ%ﬁ@%{ﬁéﬁém rborR/I}|1 4 5 j S
diamine,

)tet_ranmomcrmwarmpW9zcﬁ13pxér&ﬂunm1N Ne-Gimethyipyrmidine
N2¥ég%§)§f§f>?/n KI4} 6,% é’im@th@l—k ?ﬁﬁ@f‘?’,g,%?@@ifame%ﬁpléer%]zﬂy{ —%&lrbghyl}-

N £ 5-6-tefrahpd 2py mel o Rakglmpiaglt 3-ph)-Hi o pyrimiding-26t-diachinee t
B L S

mtral@dn@@rmq]s,@yﬁ]awatel 3—)&)154ﬂeoro - iRy ribR)ing-2,4-diamine,
g SRy drdd A AR R RS AR A B R8T

(tBtratyydpyordid[8 GF&]WBZGHdeIPsﬂugdo}Nzélsﬁptd)pmyhyﬂmﬁb 4 Addigmine ,

NGRS BRI S Sk 3 b R bcral A IS by b 44 851 ) o

It@&él%r@pyirdd[li qaé]bﬁﬁﬂdl-}B M N:‘-‘Lethylpynmldlne 2,4-diamine,

NI a5 IS0 4 5B mat s perYipy i pisarbony st ghydro

?t%brarzy}g(:%%fﬁé[b Lc 6yré£<ﬂ13tﬁjlmﬁ Ned#hEtRYIpAimiding-2, Rldahng! n
5B L6 BRI A S #iAspigelA Bldacr & slsarbonylAV4S fugierd-anydr o

]
Wétrh? Sgiu%acﬁn 4 y@y dlé-netetﬁYlafW B&- tetrahydropyrrolo[3 4- c]pyrazol -3-amine,

t etrahydro- 2H pyran-4-yl)p

‘ N“-l( 23%55‘) Z@th@gm[yér(ggtr}ahmrg_ZH pyran-4- yImethyI)plperazm 1- yl]carbonyl}-

1,4,5,6
dét gﬁ'ﬂﬁ"hé%%% E) tﬂafw%d@bﬁf@{)}?% %)]PWa%H‘ ﬂm?\? zStthy1-5L
Sluofgyentdine2,5didming, hyl - 4- (t et r ahydr o- 2H pyr an- 4-yl ne
t hyl ) pi perazi n-1-yl ] carbonyl } -6, 6-
di met hyl - N- (4-net hyl pyrimdin-2-yl)-1,4,5, 6-tetrahydro
pyrrol o[ 3, 4-c] pyrazol - 3-am ne,
N- (2- et hoxy-5-fl uoropyrimdin-4-yl)-6, 6-di nethyl -5-{[(
2S,5R) -2, 4, 5-trinet hyl pi perazin-1-
yl ] carbonyl }-1, 4,5, 6-tetrahydropyrrol o[ 3, 4-c] pyrazol -3

-am ne,

N-(2 ethoxy 5- fluoropyrlmdln 4-yl)-6,6-dinmethyl-5-{[4

P —— .



di met hyl pi perazi n-1-yl]carbonyl }-1, 4,5, 6-tetrahydropyr
rol o[ 3, 4-c] pyrazol - 3- am ne,

woOh40308528@0xYy- 5- f | uor opyri m di n-4-yl ) -6, 6-di met pygtasgrodd/doo297
2S)-2,4,5,5-tetramet hyl pi perazin-1
yl ]carbonyl }-1, 4,5, 6-tetrahydropyrrol o[ 3, 4-c] pyrazol -3
-amne, N-(2-ethoxy-5-fl_qp-
uoropyri m din-4-yl)-5-{[(2S, 5R) - 4- ( 2- net hoxyet hyl )-2,5

N‘*% r{rﬁéﬁxh?me&ﬁ@w - (dtlah9aR oy, b%raﬁ 46y|515 PELERL - ArSorn-6,6-

tetr rrol o razo
N;h(r@tl-y{ n@ggetfahygfqmypl %/hc]pyrazol 3-yl) I\rI]2 ethyl 5-fluoropyrimidine-

%{p" a: {[(2S, 5R) - 4- (3- et hoxypr opyl ) - 2, 5-
P i eraZ|n 1- %I ] car bonyl } -6, 6- dlnEthyI 1,4,5, 6-

N? 1e§1yd éﬁ&uomkﬂy{wmﬂ 3Rp4- (&frpglh@woropsl)&ﬁ -disnethyipiperazin-1-

wgbgﬁglg QS g%ﬁgqopgéqgﬁg%ér%qyﬂ%%ﬁ 4- cl]pyraz(jnl -3- yA pyrlﬁn déne -2.4-

-diahins, aizlé)atdsalﬁ met hoxypr opyl ) - 2, 5-

o BRI S bR 3 4 L SRL AT Dy TR 1 4.55.5 &

Netr5h3fdrmmjrrmki[3 A2 pyrazdl3- )ﬂ) N&emgt Bdimgropyrimidires-2,44digthinet

- R A e MR oS my i 4 gar opy
rtetpaiofdéopr@)diy 4 ec)ofrazolBayl ya@nino]pyrimidine-2-carbonitrile,

N O i ARl S g b B RS 1583 DY TSt
t)@]bé jl}ly laps, a&étadrlyﬂrdpyyrb]o@:auiawéz}m 3.,afihe 6- t et r ahydr o

3, 4-
T R S
t ] ]
d“b?ﬁ'pw%ﬁ?? A R R
ql@ﬂ%ﬂ‘r@o@"ﬁ'ﬁyrrol o[ 3, 4- c]pyr azoI 3 amne, 5-{[(2 S,
2- ((;%92-'42{{3 gz%ﬁgg-gfﬂdord’pyﬁhﬁdnﬁ@?fﬁh@n%'é'@)dfn?é”thé\ =4/6-difydFopRfrolo[3,4-

BTETR] m&lcamﬂny%m AmetylgipaBnd Mathgnal L, 4,5, 6- 1 o
[ _
5- {[%i‘@ P?g? Fn{e gtegﬁﬁgd%n 224 r3§r4o f rel'fl‘%l)gmeraéfm -1- charboTyl}
E&ﬂmrnﬂ-mthy yemldln -4-y|}-6,6-dimethyl-1,4,5,6- tetrahydropyrrolo[3 4-
?ﬁlﬁw{& RYIhiRkol 3, 4- c] pyrazol -5(1H) -yl ] carbonyl }- 1, 5-di

I'perazi n-2-yl) et hanol

N-(a-ﬂ@p@s;mm@yr[nmmede igy6-Ginfetthyb-5e([{9 5)-Bideh, Srtetramythplpipetazin-

i iR e

N- (5—ﬂp©¢b—2-bmpytpymmlmn-hyylp6 Patimeing-3-{[(29)c24 5Etetraristhiyipipérazin-

CicBisPydet 2 5 aP ARl IR RIS - 1, 4.5, 6-
SIquafwmsmpwnytﬂyﬁhﬁdlﬂejlp& Baﬂmémaw-@{m&a 45:9-[ ( 28
z%gpﬁtﬁxlpmqgﬁ chﬁy‘:fg;) Ifl1 4d§ 8 te%rl:'zll-h%rro%grroloﬁ Em }py}/az)o% P

[a'i:mﬁéuoro - (et hoxyrret hyl ) pyr| m din-4-yl]- 6 6 d| rret hy
- tetrah opyrrol of razol -
NI ey BT RS oSt B T B By et peraain-1-
I]]:&Bbﬁ‘)Q} 1 ﬁ;fﬁG-@étFﬂﬁbeﬂpyﬂo@[B 4- < razol-3-amine,

dro rroI razo

5- {lﬁ}S %ﬁ?b eﬂwﬁéwthesaw yﬁrym Ry a2y dicaeeny}-N-(3-
-m%rooﬁ %ﬁmlpyrw&ﬁ \B6dimdHILNEB, éjﬂefrgﬁ)tf(ﬁgp*ri;bléﬁ 4- c]pyrazol -3-
phar maceut’ cal 05|t|on conprising an €ffect
AWt of a conpound according to any of the precedlng
clains, or a pharmaceutically acceptable salt
thereof, and a pharmaceutically acceptable carrier.
The present invention is further directed to a nethod
of treating diabetes nellitus and its conplications,
cancer, ischem a, inflammtion, central nervous system
di sorders,



cardi ovascul ar di sease, Al zheiner's disease and
der mat ol ogi cal di sase pression, virus diseases,
wo nfosaveres ory di sorders, or diseases in which ptEIBH0882000297
is a target organ, the WD 2008/ 096260
PCT/ 1 B2008/ 000297 - 13 nethod conpri si ng
adm nistering to a mammal .gan effective anount of a
compound according to any of the preceding clainms, or
a pharmaceutically acceptable salt thereof. The

P’ ARFE%- r‘n@fﬁ?!b&h(ﬂﬁ-zl-yﬁ B[chrh@fhyﬂ‘j-ﬁ $,.84s)-9- a method of

reating dlabelcms tus and s conplications, the

nmeﬂryﬂweéahmm@ww@o[aarﬁ]wrgzlerz Hd) ylEaéquhﬂa‘} 5&n
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tetrahydrofuran. Wile schenmes 1 and 2 and the
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H2NxO00OH NC~~HXCO02H Boc CO2H 1(A) 1(B) 1(C NC H3C
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H3C CH3 N H3C CH3 N J NBoc Et Q2C-N N-Boc H2N 1(F)
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presence of a base. npound | (D) then undergoes a

PhysieachRBlicat ar atheaptfmert@én o%ht@a'ﬁ AMPesyRre eVl those of skil
in lhgaEart gHYl iRcIGdE, BtRire Mot ¥mh&d @@Hﬁ)lé?%stdegéﬁbébgmm@%f‘gl Chem.

th a strong base in an aprotic solvent
Reyvy %QBC%Wr317@rﬁndsfefQ§elﬂ¢Q§a¥te@ §iseiand | (D) wit h
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theEaﬁamc Tlﬂass drrreessbasrebgyuamdiy douridt inowdureof Exam;pieamxﬂ isotopes that

ca )})6) @gﬁrp@ %l c%dﬁg?%gjsg%f;ﬁgt nqléﬂdlp!g(.l?% egﬁopes of hydrogen,

carbonpnitroge, (di)/gm tghospharoos, eftuoyihe aad lehloaihe, such é’sj—FH *H, 13C 14C,
15l\gb'h§me ai%ﬁdztf,z %u?gl an%%8| trlegggctlsgy.coegr%%ggn L& o 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



in US Patent Application Publication No.
2003/ 0171357 and PCT Publication WO 02/12242, the

waoheloo@di es of which are incorporated herein PyT/1B2008/000297
reference. WO 2008/ 096260 PCT/|B2008/ 000297 - 23

Scheme 2 H3C H3 N Et02CG-N N-Boc H2N | (G H3C CH3 H3C
N N CH3 Et02C-N J NBoc Et@2C-N NH HNO 11(A) H2N
111(A) Ra | H3C N H3C CH3 '\ CHI N H3C CH30 ~Et02C- N
NH Et02C-N N-' b Et02C-N N4 Rb HNYO 11(B) HNYO 11(D)

reﬁ%ﬁ%q%soaﬁ'% 'Nené%% (Zn?:%yNﬁé hﬁﬂé%?ééé\%n%bmé‘éﬁ%%slﬁﬁi@cam labeled
comRY@dsl of Jormalal (A)( @) formalaH(E)3e! thi invention Htereefrcanr generally be
- . I. 1 r-au i .
prdBe R HEocinihd U5 18 GFoldRrEO LRI AUKE Sihiice andior in e
Exapgles bealowhby fsubstitutingua aeadilySavadable dsotopieplbu lapeledaeagent for a
s I hilic reaction with an Ra

“°§1ﬁ]sg°§‘§‘8§ag'ﬁi'?bge'éﬁ%ﬁ%é‘gé"& Thi s nucl eophilic reaction can be

an Jdloy teatni “omol’alak ysed herejn, smlese miHentviserndicaedids inkended to mean

.am pation, or one. pf _many ot her react] . 1 hat. i
i TR IR, B as TR, AR, yBBREplrRgisd et W ilEnded to
meamaequivdlestondibel emmi $mL cad used reoeinp wntbsk (@hemrisen irdicated, is

G e e 0 0 T S8 50 Lo

inté@sdedi tothe@droumitsianige teFie'mrieas used heieki, Wntesisotisérimsecidldicated, is
at  between 0C and rgom tenperature

int&giodaeran RYUBES TO7 KT B /25 LRSIy UoIEPRpTiese indicated,
is iRRMdEE & MeBR gFdif. MNE tethe kgnids’ R@emhepéin Caiidsistlerhdethdicated, is
intelgrisﬂfgtdggﬂpé,aennlgl\(l)ggarﬁ.oTh% t\c/a(rem (‘:‘r?”r,r%g uuggd lhlegeEi;r)m,' unTgslsSotﬁgr{]Nise indicated, is
intended to mean hour. The term “min”, as used herein, unless otherwise indicated, is
intended to mean minute. The term “pL”, as used herein, unless otherwise indicated, is
intended to mean microliter. The term “uM”, as used herein, unless otherwise indicated,
is intended to mean micromolar. The term “um”, as used herein, unless otherwise
indicated, is intended to mean micrometer. The term “M”, as used herein, unless
otherwise indicated, is intended to mean molar. The term “N”, as used herein, unless
otherwise indicated, is intended to mean normal. The term “nm”, as used herein, unless
otherwise indicated, is intended to mean nanometer. The term “nM”, as used herein,
unless otherwise indicated, is intended to mean nanoMolar. The term “amu”, as used
herein, unless otherwise indicated, is intended to mean atomic mass unit. The term
“°C”, as used herein, unless otherwise indicated, is intended to mean Celsius. The term
“m/z”, as used herein, unless otherwise indicated, is intended to mean, mass/charge
ratio. The term “wt/wt”, as used herein, unless otherwise indicated, is intended to mean
weight/weight. The term “v/v”, as used herein, unless otherwise indicated, is intended to
mean volume/volume. The term “mL/min”, as used herein, unless otherwise indicated,
is intended to mean milliliter/minute. The term “UV”, as used herein, unless otherwise
indicated, is intended to mean ultraviolet. The term “APCI-MS”, as used herein, unless
otherwise indicated, is intended to mean atmospheric pressure chemical ionization
mass spectroscopy. The term “HPLC”, as used herein, unless otherwise indicated, is

intended to mean high performance liquid chromatograph. The chromatography was
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then coverted to the chlogoformate I1(C). This can
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transformati on can be an al kylation, acylation,
sul fonyl ati on, reductive am nation. Relative mld
reaction



conditions are preferred to achieve the reaction
selectivity. An acylation reaction of I1I1I(A) to give
wb héosByede6 carried out by treating conpound IIpEAIBINE V0297
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or alcohol to forma secondary or tertiary am ne,
thioether or ether, respectively; (c) treatment of
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desired solid salt is readily obtained. The desi r ed
acid salt can also be precipitated from a solution of
the free base in an organic solvent by adding to the
sol ution an appropriate mneral or organic acid.
Those conpounds of forrmula (A) or fornmula (B) that are
acidic in nature are capable of form ng base salts

wi th various pharnmacol ogi cally acceptabl e cations.
Exanpl es of such salts include the alkali netal or

al kaline-earth nmetal salts and particularly, the
sodi um and potassium salts. These salts are al
prepared by conventional techniques. The chem ca
bases which are used as reagents to prepare the
pharmaceutically acceptabl e base salts of this

i nvention are those which formnon- toxic base salts
with the acidic conmpounds of formula (A) or fornula
(B). Such non-toxic base salts include those derived
from such pharmacol ogi cal ly acceptabl e cations as

sodi um potassium calcium and nagnesium etc. These
salts can easily be prepared by treating the
correspondi ng aci di ¢ conpounds with an aqueous

sol ution containing the desired pharmacol ogically
acceptabl e cations, and then evaporating the resulting



solution to dryness, preferably under reduced
pressure. Alternatively, they may al so be prepared by
wonisagsde@wer al kanolic sol utions of the aci di scT/1B2008/000297
conmpounds and the desired alkali netal al koxide
toget her, and then evaporating the resulting solution
to . dryness in the sane negyner as before. In either
case, stoichionetric quantities of reagents are
preferably enployed in order to ensure conpl et eness of
reacti on and maxi mum ginehels of the desired fina
product. The conpounds of the present invention are
inhibitors of protein knqasey C and preferably
sel ectively inhibit be éta-2 and optionally
al pha i sozymes ofEt@Cotei KiBese C. Wth respect to
the beta-2 isozyne in particular, the conpounds of the
present invent] N hébh KHUMaIﬁES\%iqless than 100 nM
As an Qplblt r of protein kinase he conpounds are
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di sease tand der mat ol ogi cal di sase. Protein kinase C
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ki nase C activity has en associated with cel
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i nduced paw edenma. Toweny, B. et al. Biochem Biophys.
Res. Conmun. 171: 1087- 1092 (199)); Ml queen, MJ. et
w@booshHaRed s Actions 37: 85-89 (1992). Accor di ngtyiB2068/000297
inhibitors of PKC, the present conpounds are useful in
treating inflammation. Protein kinase C activity plays

a central role in the funcigoning of the central
nervous system Huang, K P. Trends Neurosci. 12:
425-432 (1989). In additi on prote| n kinase C
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reriovedp s omonnd WA sSie reasdQ) oo Bigiall o8 et Sl by treating
copadaLi @) witkd snpngkiarr. Fmtypﬁh”aofkdafcﬁdjmbd)rmﬁudD{] is to treat compound I(G)
K€ jpacytes. Kno t inase C in 0 ave
wifichth HAl 6 ne niang, REKEr SPsneaptRausra LD GRS gompound
HI(ARNNESMpHFHd HIﬂA§1|da¢\| ﬁhent Ofderg® & ﬁO@I)éoﬁﬁhd:’h‘ééctlon W|th an (COR®)
i nhi bi tors. et al. Aarch. Dermato
elezgeph"@seswoconcmﬂ '“(Bflolﬁe&@USW‘B “Nit: aiPUP Rlephrkigrihe pyrazole
Dermatol . 100: 240-246 (1993). Accordingly, PKC
inhibitors are useful in treating psoriasis. The
conpounds of the invention are also isozyne-sel ective.

The conpounds preferentially inhibit protein kinase C
beta-1 and beta-2 i sozyne and optionally the al pha



i sozyne, over the renmining protein kinase C isozynes,

i.e., gammm, delta, epsilon, zeta nad eta.
wéaaRo26@! y, conpounds of the present inventipor/iB2008/000297

inhibit beta-1 and beta-2 isozynmes of protein kinase

C, and optionally the al pha isozyme at nuch | ower

concentrations with m ninmes.i nhi bition of the other

PKC i sozynmes. WD 2008/ 096260 PCT/ | B2008/ 000297 - 30
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about 10,000 nMto 0.169 nM conpound i nhibitor. Stock
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wobhashed26d 2- nyri st at e- 13- acetate (PMA) were SopPCT/agmo8/000297
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active ingredient is mxed with an inert solid

di luent, for exanple, calciumcarbonate, calcium
wohomspletse or kaolin. They may al so be in the pormsmbsn00297

soft gelatin capsules wherein the active ingredient

is mxed with water or an oil medium such as peanut

oil, liquid paraffin or dive oil. Aqueous

suspensions normally contain active ingredients in

adm xture with excipients suitable for the
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sodiGrANptadsldms Uél@r@ﬁﬂlaﬁa ragidsium, tdiat Thase sfigetarneatily Meestepared
above. The sterile ect abl e(gre aration may al so be

by rgating tﬁ?éaffﬁ@%\dglg igic CYRPPYD an gqyeous solution containing the

dediRde Bhﬁfn?édo)b'gﬁféﬂ? péc%@bl%b@ |cHﬁf6Hs oénd3 Qhé’r? rHvapBr%'hn% the resulting
exanpl e as a solution in 1,3-butanedio e

solgliqretor drynessy preferplly uader E?@’PQ%CHPE?SS@'IGPatAW?é@/atU@%erﬂ?Vd?@da'SO be

pre"ééﬁe ﬁﬁxrngﬁd\)&é‘?ra?kérghé‘%blgf‘or%ngf the YR %oﬁr?gur#{ﬁ‘ and the desired
| ori'de solution For this purpose any b fixed

a"‘@" metal alksiderfopether anddhen B@%m@eureswmsolemom dryness in
g%aglﬁél i gp ab %dr@ZQRggrtﬂEpggge srora%odbﬂicy&gnr.ggssof "é?:lgents are

atty acids such as oleic acid find use
prerfereblp ea|eyediipardst to enjuse cambleteneThof tastiouans marxlmum yields of
(B) may al so be admi nistered in the
the ?nélﬁrppogl tories for rectal adm nistration of
t heTh:da“ drgnpd'dnelseofdbernmssmt anventiem abee inibétpesr efdprotin kinase C and

prefh Bty ot o e sl SR pbe figgymes o protein

kinhsegQi AVigt rerspecttad) tHecgt@ R d$anymedn garticlilar, tthe caehpoundself the present
. in.the r mtorel S he drug. Such materials
'“V?’ﬂlﬂnﬁlﬁ’eeﬁlf%%\e%%ftl‘?sesr 'i’rgoépﬁler gl ycerides. For topical

US eA &. irdHitsifor @h protéin kirexsa g kies cdrhﬁcamds avé issRiNInsthe treatment of

corltdgi#ﬁladhwérchgrdtﬁg gggrnsalés enS| Btﬁdzfr@ tal n%@/%aologah Conditions
rec6@nBpeY Moihe @rt 1Cn@lﬁﬂé;’f' Graﬁé@es&ﬁéﬁlrtﬁ@anﬂﬁtﬁ nsficitfns, cancer, ischemia,
adm nistered in the form of i posone delivery sy st ens

inflameigtias, semiral NANqUENBYStP Q»e%rperSescarqle\ra@eulahr S&ﬁﬁ?l Afzheimers

drs¥§s%| ﬁoeéerméfdibdﬂdl bisg®d | ar vesicles. Liposonmes can be
formed froma variety of phospholipides, such as

cho?rearérmases@eaayleﬁﬂnnén@d i sopemal idareopsprets of diabetes.
Ex@%%ﬁgeacltrﬁwebfsprgierﬁ ﬁragé’ HQQ %er‘?flrnf(&et@rngﬁl?rf‘ér naling defects and

nvention-are o e or about 0. 8 %ogy

wei ght to about 100 ng/ kg body wei ght. A preferred

dosage rate is between about 30 ng/kg body weight to

about 100 ng/ kg body weight. It will be



under st ood, however, that the specific dose |evel for

any particular patient will depend upon a nunber of
wobagis@@eh ncl uding the activity of the particuber/B2008/000297

conpound being adm nistered, the age, body weight,

general health, sex, diet, tinme of adm nistration,

route of administration, rate of excretion, drug

conmbi nation and the severity of the particular

di sease undergoi ng therapy. To enhance the therapeutic

the‘i’%&)ﬂ &Vid %e |Esﬁlmeresf%{a%§§r§eeﬁqmﬁé‘ %B&%sWargﬁk A. et al. J. Biol.

ni stered concom t ant er or al active

Chani. |265ab#9226- @433 0(1988); an &Stﬁbalsmﬂm&ﬁm Physiejans 104:

206)2"1‘?}3 8§91 ))I %'h@“f:%é“ &%I‘?!%l&l? %I he h#%sFoéssaéjB‘é{‘;' gfdgég R addition,

studielsi hm/eedemnnst-tqm ar mackedtincrabsey impodgin atihaseo Phadtivitynii tissues

hi.cl h : . . . .
odhcfe SUERARE it Wanp Ol i (Bed b fyperacemic
conuiitionsd Liee, 1S awval. hé Clonmrovest 8809094 (€981 ke, TS cetr aleBroc. Natl.

MGQ“QQQQK@@ hﬁrV%gnggf ag{i det@pggtls F.R. J. Clin. Invest.

83 DQSGBHBZB‘ 1989)11Wblf BIALJ. muslnberdys? a’[ﬁ46916318i(l119®‘r)
VI t us hurmr nea iris/

|
PR 150 Ca PO s, 1, et SRl wif By growth, tumor

pro%@dtn@ﬁta@@'c%n@@htﬂi@tbﬁbé‘rngm @he Waiistbm, 4B. @ib&HBmt Mol.Aspects Sel.
veget abl e oi or an encapsul ating naterial, A

Capitgb T i 1961 RhrBi e B Mot arElgacaipag, 43 858862 (1993). It

is KHdwRCtHaY inHidHoRs bhg rofih iRYE & iAoy a?&éﬁé&ﬂﬁe hN HRsveniiéy tumor
2008/ 096260 PCT/ 1 B2008/ 000297 - 34 Further,

grovéfribamimaleayMexeral <@ abdnbdnioanesr dde B5IyB85Kk| 1|98Qhomnagaka S. et
al. TSt RBL &51: @85@@@2 ?%h‘) "J‘I‘?Io?euFlic“eﬁﬂ’g{1 tRE Br&in, klnaSﬁ: CB inhibitor,

subconj uncti val @& I ons known in

Enwﬁ@uﬁ@g#‘éwf@tﬁ HElewaashewn tshawnp dired durper aiéedt by irgucement of
ap(éf@%%n%‘%lnldgﬁ{bﬁﬁeséﬁq 6fsprBﬁ@ _Frtlﬁ 'cﬁﬁ‘ur@fﬂ tuﬁ]lﬁ?"c@}lm?nvbﬂahar on human

e retl na caps e or Tenon'
gliokiastoram end solopi capeierda. dpraff et ad;cﬂaﬁgmh j 462t V460 (2005). The

co TS F uEbe R0, 05 o8 A By (1) B0 main
the(rt &féectipe eompaundseviencdnunistecisiin cotjuactioovweith othier cleemsatbgrapeutic
agé 3%cover the inner areas of the upper eyelid and | ower

| id, respectively. The conjunctiva is di sposed on
t omefelﬁI' kinase € idlpitons bavelieensbben do blankl inflamordtery responses such

oo BTG 25RO o, BhaZeb R, B % fuPhits ohno shorol
inddegipaw aideoa. (TdWdn)y, B retrahiBlodreay &iepHyar Reat Commun. 171: 1087-

10%62'{%%5)8' hiqe%euf\/lz‘r C%@Zﬁé%i_agm&i Cﬁ%g& Q)( 992). Accordingly, as

mth”tSﬁ&if Wd Yﬁe pre&@itloﬁhfpbﬁndsté/ré iubéfil inGieating mﬂarmmdnaﬁ
edenmn | aucoma, and ot her dlseases

corRIaTD ks ¢ rRctik plevs o CeaiEatRle by h%éﬂ\@y@“ng {of the central

ner%@sf §ystdthe Huang] BPOTRmas fRpAIscPf12a 4251801 (| H89)d R BHHitoN, protein
an opht hal m cal [ y accept abl € phar rmceutl cally

kma%q Cviehibienst hayerkaen showsnio prevestiites damesa seeprinifeeal and central
|scﬁ&h%r@a|ﬁﬁlﬁiu%%rﬁi"brgﬁl%n§a cARRUHe et AN Jaddidbl. Blood Plow Metab. 10:

cases and CME it is nost refrera

referaple to
64616893920) rFhikesp i efiak @m@&m_%eZ 84 (1992). aReoteipkinase C has
als{) rb%eﬁ%e‘?%r‘?mné[tﬁ @We-ﬁﬁ@ éd ﬁ\aﬂﬁgkﬁ}e(g?% %tesggr gbilni?hgh%v% et al.
Neprotgoyr4sd: | t407- BLﬂ<8h(19631)g mrdmggly ftbe samaounrdssofrthe m@ent invention

arquo d ) ”ztﬁeg%ﬁg IA?%emqg'LSa#]r arr% % 5 E’u %’ﬁ%mﬁﬁg{ﬁl Escul ar

i njection or by t he above nentioned subtenon or
intravitreal injection. Alternatively, the active

i ngredient may be in powder formfor constitution
with a suitable vehicle, e.g., sterile pyrogen-free
wat er, before use.




Wthin particularly preferred enbodi nents of the
i nvention, the conpounds may be prepared for topica
wa@dausnbeké ati on in saline (conmbined with any opct/ie2008/000297

preservatives and antim crobial agents commonly used

in ocular preparations), and admnistered in eyedrop
form The solution or suspgnsion may be prepared in

its pure formand adm nistered several tines daily.

Al ternatively, the present conpositions, prepared as

d eslsfro'té?r‘? q’(ln%QQ\Ce acf@ﬁi Mo BIaP? aﬁqmpﬁh§ﬁt%%d m%ér@i%%ébuia‘? disease.

cor nea. pr ef er nbodi nent s,

Inccempdspmtela rlma§e|§r @cﬁurtw the ancalla%wedlas @@ﬁ@§hv\@n pocauserincreased
vaé’&bﬁ&rla ﬂdénc; ﬂ{ﬁé?f ?\E@n T&lﬁﬁ wh%r féﬁ?ﬂf%% d [Mjbitor prevented this
d it A & polyneflc

ounsmay ornul ate suita
InctﬂashycBIUpth).|Ec etrat. edi Bharnjaicol Expaiiel. €52a526m3A0(1990). Because

pro%&rq %(nggg @lﬂhiﬁﬁr]s ld%%%gg{rggqmtioﬁ of?’tﬁe %@Hir@éh(ﬂrbx%&tiw burst, protein
acceptable ol or 'Ion-exchange resrns, dr as
kmaqsmlo rrgiltytossob[dolatso wkeful viattreating daaliovasaulpl éschemmiaaand improving

ca ettt Gl o <MuRLEETEEH, EEBS A" 16872 (100

Sonaekirp | eti algKdignZRd Jalkan 33t , 669- Wn(dGBQY The fcﬂe:bfipltoteual kinase C in

pialffs adighvisk Slsgoem AusgHel anshie Shaun ARy eradp Finase C

levsBDeiry Eorredated twithninoreasse vdswohwlﬁ)yhg(ﬂimslh@astyS% VE. afd Lu, J.

Digyafesaddny 1 (suplg ) B STt 5% Beoimplaied Bod Hpghemica

pataivB@n@l -thd h@la\é?&-adﬁﬂtﬁ qla&’t@ﬂt mou&h&sA (Mp%lﬁr‘éllaMralp@ﬁneablhty
VPDdlIuted wi th 5% dextrose in water sol ut

Kohgyaghicgt & |é@lﬁf_gy@t_éﬁﬁd|%1@6r‘x}*e15229y6r98fbhod°%eféoﬁﬁ98ﬁ%d%"ase c

inhidRbrs, havedbbér femonBir ey QS Saffe@t"’ab@ﬁﬁétﬁh@%eﬁ png’gfrédéfoﬁ MnCplatelets.
adm ni stration. Naturally, &);oportlons

TodlgevEnet @y sk BiglaglerBe266iy ﬂ‘é?j”c S1ddPAbt yPrptaimkingse C inhibitors

alséi%ﬁick bHth-lhBéce%oéH@éth'rﬁdéc%"‘éiellt&&'iféﬂahéfn Matsumoto H. and Sasaki,
arac erlstlcs Furtherrmre of the

- HE. Hhe8: va?loﬁé@9 (1969)ye5fbﬂfﬁfQ§e the present
corﬁﬁ&ﬁlﬁs Fy‘?éé?&ﬁ'lﬁ{rééﬁgg%mg\gscﬁlﬁlr i s@nétﬁef&}flehﬁlsuasrﬁprestenoms

I 'nst ea pol ysor ctlon Sl ze
polAtsorpaleadivily yaf aprotely kinase ¢ |ra§ alee Hmenblinked nqgadermaéologlcal
d.s@rﬂ et ad) Yorla8 Rl aﬁ&rnp%' g%{%%%&' kﬁ‘é%atoP 88: 220-222 (1987);
yvi nyl rro done sugar s
Raymiuyls &c ahdrEmBBnmy IheBs ubRermatabd1 24or 54@)6146 q4891). Psoriasis is

é&‘rg{ra qorr%%ln,grohﬂe%tio\ﬁﬁrgg k%ﬁa%@ﬁgﬁ%{]ggKn \?@8@%‘%@1’3 %inase C

mhshnoi'sehwé $1een shawe th irhibit kecatinocgte bdliferation @r 3 nvarimiec thes parallels

et S MaeyE BBAERatn & B AGER hfBORE S 45660
(19emp Boyas , WiB. téhal gh InnesrIDeymatol. t100: ci9t24%f (1998t Atcordingly, PKC
: @gm Ci té. iy ddl tionall the conpounds may be

Inhiplors\AEe RPN fHgatp i8$1ed- r el ease system such as

seniheeesmadUrRIs NEHt theCifiGerflion Satki éisch)@&?rﬂ@%@e@tlﬂp' YIHRI ompounds
cont ai ni n%ﬂt he t herapeutic agent

Var
prefGiiaiy N alELkinase ¢ ioelas | ARY delied oRupaandapianaliydhe alpha

isoBnfe, kREMhe R¥EmalnifpSrotd klh%b CNsdAYmed! te., gamma, delta, epsilon, zeta
ust ai ned-rel ease capsul es may, depending on their

na(tlﬁ*éﬁn Regordingly, ufi@'“p@lé]déa@fetf?h@reéGWp@Mﬂ’ﬁ@nf typibi 'P%tﬁﬂ and beta-2
0@ day dj al e
solfFRES ORI Hiast €., AP opERA IO bl ReryRCRE Hih tower
concealgsions wath minimesh mhlbltmnrcﬁﬁwtbgr Fﬂ@% lqswme‘s n
stabilization may be enpl oyed. The pharmaceuti cal
conpositions al so nay conprise suitable solid- or
gel -phase carriers or excipients. Exanples of such
carriers or excipients include calcium




carbonat e, cal ci um phosphate, sugars, starches,

cel lul ose derivatives, gelatin, and polyners such as
wooyeddayd ene gl ycols. Some of the conpounds opci/f82008/000297

i nvention may be provided as salts with

pharmaceutically conpati bl e counter ions.

Phar maceutically conpatiblg.salts my be WO

2008/ 096260 PCT/1B2008/ 000297 - 36 forned with many

aci ds, "including hydrochloric, sulfuric, acetic,

| aCTh& comBblrtls' & th8Brésent i8R hfe p&tiCulaiAlisstull BNFkdiiRg those

be nore ngu e in aqueous or other protonic solvents
diseasmstatesdn whishpoeteiedgiasdiChigozyneebefasie betar2rmandapéonally alpha, are
r \
oo BUERET P4 oD YR BETAE GRIONRCE: Bl HGB FfiBes eacs o o
isogyraesspedific blgvatidneofatheibetm?2.\isadymecibo@sculer tisguest rroc. Natl Acad.
hedd cal Gt A 1 i |y .
S U891 1105808014435 A Stk BRA0 SRl 36 B snme i
human gidteles .habdrees> canplated witle tsmaltezed sesponse to agonists. Bastyr I,

e (9537 Dbl 7 TEBARD TGy TS Bopor s

beeppstiomt td obé hertectisély | plesbphbryldtéte tayr tproteing kindsg C beta.  This
pn e s HeRA ARl P elsialo R in s A RABR 3 henespigr, Heien e

al, ®roQ N4t icag. S€iUUBAE88TDIB 1500319 ¢NS010f HEieA Gt iahry. Biol. Chem. 268:

1580 1760 SRabuniT PGS TEbent o s Sicnsb gt e el Gsozyme s
respaNdife fapBiytralBukdniid defprelifeatdn Rbil® e blphaTEeyR’Sisdhvolved in

the invention. EXAMPLES The exanpl es and preparatigns
megakRYeRvEe Hiferptiplion Methese isgater erlls: aMyrrax &l fiy_ql_hé—B' pghem. 268:

158471P5853(399d). t he present invention and methods of
preparing such conmpounds. It is to be understood that
t helnadgdifien & th?ﬁ’@%?é% H?tar%ﬁwfiﬁﬂ'f@sﬁ%‘i aboue thegprptgin kinase
C dhA 6 nWhad %n%@lﬁgﬁftgf\?@“ﬁotéﬂlall fﬁvﬂw'@ ggﬁﬁ‘rfré.ﬁi’ bESedihathy: a

preparations. Int oW ng exanp ecul'es

PKralphasknackeitenausehaving &iidndudgdl dizhetes shaweds@prayedd,
ne&%bééthﬁsmgnﬁ@aﬁ%g] Giabéib%,“sy{]g o@ﬁﬁgﬁ@éf?cﬁk&\% d Wad ifiblicated

or nore cnir €ess rwmse noted, exls
in heartconaditityc Breiz.at @l datiire deskining $35n248525451298# % and also in the

regRiIAtBh 'of ! i\%t@ﬁtaﬂp%ﬂgﬁ ﬁh@}{o&%{tiﬂ?#ﬁéﬁb‘%ﬂweﬂ& cellE PHdRian &
kKnown to those sKilled e art. e structures o
Simdrs, CelipfanSidsallingel 6c AF1IGTHEO0BA). ei t her el enent al
anal ysis or NVR, where peaks assigned to the
characteristic protons in the title conpound are
presented where appropriate. 1H NVR shift (oH) are

given in parts per m'IIioni(Sggn) down field from an
i nternal reference standar ¢ e invention will now be

despiotdre RinaBe ICeheta @MPRCPA) EdtalyEed theVdroguctisABPABP. from ATP that
These exanples are not to be regarded as |linmting the

acapERAg esrthe RCTANGEA HEnPRG Brihe GIKC PBRHOCSHES 218 RERIBATS S.
RF}'\P{K@SL'R%MQVL Z‘fﬁié’ ?raﬂﬁelnﬁrcou@@!? hSthb RiPMAS? gf’NAL‘)'}LI kthrough the

I stimg of t conpounds of the present invention an
activitiels .o @gruvatectiaase (FPKYMRdartata DeéhydrogenaseqdLBsl). f-NADH
cof 2R SapVR 2904988590 BSTLLEAR0RRIR ot 345 (e = 6.22
cmNéM B, Birnd areloleclilab DElic@SEPECTRA mak PLUSSiduyrbphdgiematarn
314A¥)|{p:5<§:g? gg%%%%grﬁ@%& &ré,%%[—va\}gl{%qe%?%iagti?efr 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




fl uoropyrimdine-2,4-diamne 0 H3C 3C CH O H3C CH 3C

CH3 y-O CH3CxCH ¢~ N IV NCH NaH, THE H CH 1)
woigdsfwexane Cl N ?-N NCH3 HCKR3 /~N 3~ 3C CRB1/1BJ008400297

“~ NH2 EtOCOCI H\XO, CH3 2) Phosgene HNO ~/ CH3 Al (i)

0O A (ii) OH3CO-I13CCHOCH3CCHC I NyCl 3 HICN

_H3C N"-CH3 LiOH MOH_HC N/ NF N THE DI PEA N CH3

NCH 3 N H3PO4, KHZPQ, , H3' HNYO ' CH3 H3C NH2 Al (iii)

0 AL(iv) CH 3C %1 ~3C CH- H3C N~--i /' N Et NH2/ THF
deﬁgﬁ;ﬂ?er%ae{ RINS%Mlaeptlthe(? 131&||{7fa,tt\1f§] Hl\;f D‘ﬁ' 4H%f€1 bEE ¥MhaM MgCl,,
0.3 oiMINARH, 060 B éﬁaClbu‘tQ/mg&nletH@I503ngs(rﬁLnBM6, 8- 5% DMSO and from

abgutrﬁg){,@d( rllé ’t(g Odl'61§ Z@ﬁ 88%%@1@%%&%@%&%%&%3&5 ' F Bdér? gﬁ%‘bhatldyl-

L-desihe (BS) gand59h@rbnhb2 -myristag- pdacétetes. (PMH)ewe&acﬂqnmted for 30

sec\é\c’?n%gﬁ%slft:?:rlﬂg Mai té)%go agszggblg‘fé nﬁo?)agx%}g d'gg@tl%%g%k’f%e addition 6f

1000uM ATIRe reacti on was warnmed to roomtenperature and

sti t hen NHACL (sat) an .
ot PleBtatle Kiie emaes 1600 470 Kok srprtRa gherd etermined at
saterdtihgqirﬁ)spﬁcb-%wdﬂmbptlde tshbétrate @ondemtraton €015 MYBPBY fitting initial

velfelglt ﬁg()%rédM'PEnce er?ttgggélhg ive the desired

ss spectrum Calcd for
C18H29N406 (MtH) : 397. Found 397. Internedi ate Al

(ii): Ethyl
5- (chl or ocar bonyl ) - %= [\("et[ﬁBWt Fsﬂbnyl)am noj - 6, 6- di et
hyl -

5, 6-di hydr opyrrol o[ l razol e- 1( 4H) - car boxyl at e
whete ¥ isstieUneasiired 'wa v?lfg ¥ Vapax 8NQ MR aTRYBeouEloRY. [S] is the

ATPZ28ub¥iateednasiiefiohiCand 6y M- the AMchBalRl Bdst: ﬁ)ThﬁT P. Enzyme

reacti on was sti rred at roomterrperat ure for
turpemes oatuest(ket) warg calchiated aererding Qi kim = MexlElciwhese {Elgs the total

B

detaensined yrffitling initiatMelotities @D varigble lrm]tmEAch@eniragonslgsa model for
ATEL@I% tffive @rﬂrﬁt‘ﬁg%oﬁgsédqs? éﬁ@mdrﬁ%d&&éﬁoﬁ Wﬁor;ié’&{ efF | Biochim.

sgene 'n to uene
BioptideActsl 185 2691266 (1969)r eacti on was WO 2008/ 096260

rPSI/ LBBQ%Q%%&)J%%L COM§§%IWB (TR=bOATRNE HEIRERALNE fadtRd o

ADMINISTRATION

Methods of preparing various pharmabeutical compositions with a specific
amount of active compound are known, or will be apparent, to those skilled in this art. In
addition, those of ordinary skill in the art are familiar with formulation and administration
techniques. Such topics would be discussed, e.g. in Goodman and Gilman’s The

Pharmaceutical Basis of Therapeutics, current ed., Pergamon Press; and Remington’s

Phérmaceutical Sciences, current ed., Mack Publishing, Co., Easton, PA. These

techniques can be employed in appropriate aspects and embodiments of the methods
and compositions described herein. The following examples are provided for illustrative
purposes only and are not meant to serve as limitations of the present invention.

The compounds of formula (A) and (B) may be provided in suitable topical, oral
and parenteral pharmaceutical formulations for use in the treatment of PKCpIl mediated

diseases. The compounds of the present invention may be administered orally as



taken up in EtOAc (100 m-) and water (100 mL). The
aqueous phase was extracted with EtQAc (2 x 25 m-)

wo b@B8/odd2e0 conbi ned organi c extracts were washegcis2008/000297
brine, dried (MgSH), filtered and concentrated. The
crude material was purified by silica gel colum
chr omat ogr aphy using CH2Cl -2% 7N NH3/ MeOH i n CH2Cl 2
to give the title conpound Al ii as a white solid
(9.58 g, 54% . Mass spectrum Calcd for Cl14H20CI N4AO5

tatfl Y cg’&%ieslzoa‘éngn W add%ﬁé r@iﬁb@ﬁﬁor@ (lbkér)gesEttméhes gpowders,

(et hoxycar bonyl) ami no] - 6,
grapules emulsions, syrups or elixirs. The composmons for ora use may mclude one or

t I b5 d
A Y ADANG e BORAY by Bsd By OB B rocuce
phamsacedticadly ( 55t¢gant 2, and - pelatabieet pyépsrptonszi Hablets 8 nggy  contain

ph%%ﬁ%ﬁmg%allg f@%&%lé %gﬁlegts %%arﬂ'na% m!tﬂ%ﬁ{égu%éé &gg&h tablets. As

is s:eawmlhoaaidlrpltlaa:eaﬂ ithesen tabletsbatay be &tat€l amith ke gthadmaceutically

ct S CO (0] t r,ak:ur
ackiaths siterit FodtB8” Sha st SPea G e BRERE O BT itteSrate, to
dekahrdmm'eggitlapfaylduabsog)tiﬁhﬂﬁlltﬁe gastrdirfdsividd /tideOtd) provide a sustained
ive.the title conpound Al iii (4.62 g, 51
ac%“°‘1%§s!° LOPUOM Cal cd for C22H37NGO5 (MH): 465.

Fourstmifdtions Fartoralnmedi rﬂé)ebé\ih{ the)form of hard gelatin capsules wherein the

act||6\1eg S[r;gi%ﬂtt“{sl mlxeo[ \gwth an |nert so?dtdel r?tn%rhé/ el ee rtzziaﬁmum cgf'bonate

caléiufh phésphate ahkﬁélﬁpymfe9| rﬂhf a‘fsoCb@}{lﬁ dﬁ@'for&T ?fsbt - geldtd Sapsules
m crowave vial was ad

wh(sgpgl H;Le) aclivg |rLgrQ§1||erct6|s 4m§ed Wigh ﬁ‘r‘ﬁié') or qrh@ll F@é’&“i‘ osfpcﬁ,epssor)_leanut oil,

liqi@ phRfintdr olivdoft i n the mcrowave for 20 min. The crude
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( 75AqHEPUS THHSPERZIONS KIoEMAkY ontain agtive fingrediepts &Y fadgiiure with
ex&ﬂ@nt@'suﬁé@é forRe rr%ﬂ?a%{ﬂré %? gﬁ abge&HsV&s})Eﬁs%ﬁ td&n excnpé%nts may

onmpound Al(iv) (2 ,
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oxiBE 1t RIS, aaiRtet Aot e pe shepladesapbyienpytreianol. @
corm;ehsaﬁam[ @oduat jop ethyienle-cidenantba paifial estepteriviedrfravh a4hbtty wcid and

okt S StoR b e e NEHS 3 AR s

such &3/ ulaggepeap Battitab ndhdoate. 9 Mol )  fol | oned by

H3P ) 2 mol). The r Ctl s place

o 186 PPABCRUGH) CoupEtions drab . e S BY Hogiarie dhiectable
aqmst?QiI@i!;eh@ué @Qﬁién%lmeﬁﬂfsuélﬁpbhﬁﬁn Pedy 86l fdriiutatéd @ccording to

col NaHCO3 (.30 nmL). and extracted with EtOAc (2 x 30
k”q‘YL)“ethﬂﬁ’é L@Wﬂhﬂ%’ds%ﬁaﬁﬁrﬁ'éperé'ﬁg (O Wedlingeagen SHSRepding agents
thabTHaRE bt nebintisAed MbaW) Théi étbﬁl@eﬁ1béi‘iﬁblé ??éﬁ‘é'fbﬁ@ﬂ E?‘ﬁlay also be

The WO 2008/ 096260 PCT/1B2008/ 000297 - crude solid
forlgtad a3 @ sHERANSIAN IR apnanAexicrranentplly-areqniatie wildent or solvent, for

fq s u
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Foé_gf'ﬁ)sO fM&%)s? ?\@%Ig@l fi %ltza@ Qfé? '&59 q’f E@p@/@i éniéd Qq %gth(eﬁc r%ono- or
H, 2.08 (s, 3 H, 2.14- 2.25 (m 1 H), 2.55- 2.64 (m
2 H, 2.73- 2289 (m 1 H), 3.38- 3.51 (m 1H, 4.51-
4.72 (m 2 H), 7.95- 845 (m 1 H), 10.68 (s, 1 H),
11.81- 12.75 (m 1 H). Mss spectrum Calcd for
C20H29CI N80 (M+H): 451. Found 451.




Exanpl e Al :
N4- (6, 6-di net hyl -5-{[(2S)-2,4,5,5-tetranet hyl pi perazin
wo 2eaglohperas bonyl } - PCT/IB2008/000297

1,4,5,6-tetrahydropyrrol o[ 3, 4-c] pyrazol - 3-yl ) - N2- et hyl
-5-fluoropyrimdine-2,4-diamine. To a mcrowave vial

was added Al (v) (200 nmg, 03344 mmol ) and et hyl am ne (5

m, 2Min MOH). The vial was heated to 150 Cin the

m crowave for 1.5h. The crude sanple was concentrated

; i f4-e6: by I r £
cohBERIRY AT el IR, e SE5H 6 ATELOBIRMY proparion o

inqutahiemt Al as a yell ow solid (161 ng, 79%. See Table

t hr H é)}%brkgf) M\é%fqar And @ rﬁ% é%g @(Qmﬁtrﬁ‘sﬁer@a |n the form of

wer e repar s anal ogous t
sumnprlles far recid adminiSeationadfithe druge Tbesd compesitansagan bmepared

by gﬁrﬁ% mbg\/ élaOSL{rﬁJb'e n9|rr éatr excrpre t ih%ll%g(():h at qog% %%Celsius
butdigyid atl\te(:ﬁi:l tdmypmrature and erI therefore melt in the rectum to release the drug.
-net hyl pyri mdin tth1456tetrahd
S@M%Yaéé) MR el oy 280 e BbeP e\ Fac e |
R'Ebﬂ&obiaél s Mbtidds, M(Hxanml@cwdm%tm&nt& 1eH|es solutions, or
9 H|h|1\ /IN F A%L%}la H3?.A10 nt er ne de
sus/gfﬁfsroys containing the compounds of { resent invention are emp oye
5- {'l['r(eg&)nélﬁo@wdél drerbimytla GACarti (B)anay abb e hdainistenzt]ie aidform of
. on -9, 6- . . . .
inggote 1o, systsres sy as R bylamaliaf wesicles. Jgiog Haylamelarvesicles

and enultiraéIe \Ielﬁ%le%a'llﬁ)oﬁérﬂ§§%lh Eber’ifi)rrinéd tthen Y %}ﬁa‘tﬁbf PRosPholipides,
i nternedi ate iv above, the titled internedi ate was

SUGHAS STARBLTp, SREHABRP A BhBRTEAYICRAGEF Ny i L1
”Etmﬂa%@eleQchHf'tHS c ﬁgﬁhﬁdji"oﬂ%e%%géﬂnl\ﬁﬁle'nﬂorﬁ%tr@%‘f"?he order of

to a yéellow soli For the synthesis of

abay 0% ais BBhSaNtOROHE | SR malicebasy weisk A prefaried dosage rate

I [ Z{,N 1
is l%&cg\‘_//ﬁlélg fé)%lsdpgggégﬁ(gcgodg WEHI% fo %ou&/l_}zdd @ﬁ/@d@(ﬁ%ggﬁ@ It will be

ungspstoed.1ipoweer that the-spegific |G|p;;e leveg for- a_r_ry4gar(rqulaq patignt will depend

upo%r %Znu%bgd' # &a ré")nch%)‘r%tl(e’3 a?gv@) of_ﬁhe7 a@ci)rééo %mp?_lfrnd being

adrdigjsteyed, therage, 3bc8ty wg];ht ge‘r?ieral health,(sexH, dlet) fimg. afoadrinistration,

) 6 S
rou% A?Z a(jgﬁrﬂggar\rtion,l nfée e i A Adfg? n‘b]iné_t'lon End 4h§%everlty of the
partie Tt @IseasefthnMQang rtbderbpy pyoi mh:hnne Bedthenageutici aldivity of the
% ed with hexane to renove

p’e%%(ﬁ‘?% e?’gps m%%g 8%2165\9@?Hen suspended in THE (50
corrdom)taam,dwmm olhed otaily @CtiveEartidiabietic compoends such(ds3thd8 Gulfonylureas,
¢ o nd. efﬂ%lth E‘beete(ls 14 m, 187 mmol) were
°fﬁi‘§@89 f{ojde d to the stirring suspension.

Tha=drea|ﬁtm|§ﬂnatmsrosh@é&e/ a\/ﬁfnlimﬂrnHQ)fmﬁJpl%@ént ihedrion ad délﬁ/ered in

nd stlrr 3 as E%?o vent was, renmoved. AmJ<

a pggrn&c@yg Ié“qqgept ble ophthalmic vehicle such that the compound is malntalned
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.



hydrochl oride (11.81 g, 125 nmol ), sodi um et hoxi de
(8.86 g, 125 mmol), and ethanol (60 m-) were added

wo aodsheskeact i on foll owed by refl uxi ng over ni gbhtT/185068/000297
et hanol was renoved under reduced pressure. The

resi due was dissolved in a mninmmof water and
acidified to pH =6 wth cgpcentrated HCI. The crude
products were then extracted by salting out fromthe
aqueous phase and washi ng exhaustively with 4:1

dri G%Q%%ngerﬁggg%gﬁé 'B@dalgﬁﬁlﬁi%ﬁ@&&% %2%&? kH\@\X/ﬁ acceptable

medhwdsf isech by ssblenoa agdior shibeonitnagvaljhigcléanst i Ay lswwelh known in the

oyl oL S RIS AT il '8 A s gt v ron o
maRVB@ndGESual Sauitg 5in( the detinal A0 Tepn's HjapsTleoar (Ténogd's=mgmdrane is
i o e ita AL il soh's i s, ot i poge of the eve
poslieriet toytharinbuse(tifel meZ?‘tzzz?jugvﬁlgal ) hedifads up (P@QdEpertcul-de-sac) or

Gobtl T B o S P B ok S el v
eyélids réypleetivey. . Theldunjeictied is diysosedam Mﬁ&iﬁﬁ@nmh'bibapsule The sclera
ana%glﬁﬁrgg I(:%lﬁl%&\éﬂe{ nl?qqégaxl_%‘or %er aorle? IBE; foI l o agggtment of
ag g zroé/alé‘féiﬂ n?ﬁ@%;ﬂeggte\gragmbw ﬁAE{VI Dfoa Lc?%ﬂgircﬁ néb\ilalltskbdlatﬁ@atﬁﬂg retinopathies
(syghogs (i@@%lc ERtaPANY K ?ng magNie r(e QMZrétl(é%mgg)ﬂéaf prgmaturlty)
retﬁﬂt%[l(dvéltlsmdzsto% ffacufar &ddma EEMm)! @la%l:@ma and other dlseases or

di met hyl - 6, 9- di azasp |ro J)dec 9-y
copgifjons. of the qoﬁ@@lpbsggment of the eye, |t is prefera le to dlspose a depot of a

spé@ﬁ@&uﬂﬁy H? Qf'l BpﬂfhléchﬁIy%&’eﬁﬁbféyﬂ)hénﬂcént@aﬂyeb&ﬁ}éy &M directly

yrrol o[ 3 %/) | -3-am ne” Using the sanme procedure
ongke @e%rs'un‘e@p ) theescflefa anek egle dieqer's gapswyp, In addition, in cases of

AGRRRYISE 58 UG e Lo fIRl e surtce
of meB/clemmV@meQ@Vs capsulesanigererally aboveghe sagcula.

(R ot B frdhfld SOMBA Bl s
forn"uatlpahy'da)ophvpr adtlnm[S?.emad by implantation (for example subcutaneously or
|ntr§1nﬁ|Ys'§ﬁléﬂy irl)tyaaq_\: Iéléﬁgt fﬂﬁc@)f&“%& F)é; 'a$]g grr?legrh%ce%'d%%fénon or
inttdaitrell E‘qé&ﬂohﬂ\l Slternbtivelyt thie ddﬂlrrb Nogoedieint tregy e @CHpaBvder form for
corﬁ%%ﬁfo%mﬂ@_# gtlgzabll\@/\vq\pé%lé_‘lééy)ﬁ %‘ N, e/(R flr_ﬁl_tl,l vcv: [I\I'@%f(RB;gdqe

~ 1Within'~§‘éiii01ﬁ1b@-lpre‘fbdred iembolimdéntg oflthe (imientiof) the €dtabounds
maC);I be C;')l_rlepared for topical administration in saline (combined with any of the
preservatives and antimicrobial agents commonly used in ocular preparations), and
administered in eyedrop form. The solution or suspension may be prepared in its
pure form and administered several times daily. Alternatively, the present
compositions, prepared as described above, may also be administered directly to the
cornea.

Within preferred embodiments, the composition is prepared with a muco-
adhesive polymer which binds to cornea. Thus, for example, the compounds may be

formulated with suitable polymeric or hydrophobic materials (for example, as an



HNxO NCH, Al(ii) O OHCCH ,, H ~-NN H3C,, N/ N
N~ HHN NYN~.cH, F 1 i INOA Internediates All(ii)
W@ﬂgbsﬁiléel(’)bi(! ) ) (2S,5R) -1 -benzyl - 2, 5-di met hvl pi peraziong000297

an i

((2R,59) -1 - benzyl - 2, 5-di et hvl pi perazi ne Conpound Al |

i (800 g, 7 nol) was dissodsved in 12.8 L of EtOH A
solution of benzyl bromde (1 kg, 5.8 nol) in 1.6 L

of Et OH was added dropw se at room tenperature. The

enfuR3GH ii? rbﬂ“aﬁ%sﬁfé?ol%l&%zr' fobbee%_'ﬁéndlé)‘?g%llt@ npeLat éHa‘f" ingly soluble

over ni ght showed t
derieaiives, dnremni@_rqslasr@rlnmy@owle/%ait was rem)ved in

vacpu r . W

e RS S| ik, Syt baRakech AL syt
cornprisiBg benzyliaksholt hewnpolat s:rén:tan"rrmwfatdrtmla@ble organic polymer and

an SEbEAE e, TRy Bl o e VP B SaBASG31 o
solation xf Gfewdf bemeyp alcobolABYL w(v of trtmdom;iqldr surfacte(nBQOIygorbate 80,
and 3% GRotivalfigin ol SRR st kb i Apsolutg efpanol. The VD
co&bivém(%dyswhu(l\/iP(mSWf) dbﬁtaDmJVBDAhllLftedi i1: BuwithAl 15% i dex(r3€® in water
solﬁﬂ?n_l_) 4&% tcarqob/egg/es&sttsqhélsaglv%s 3133 ﬁ?bl?ngo,%qlngﬁ v%fll_, and itself

prodlc@d bW QX ERH UpBE Bl s8R 84 MR o - Nﬂuréflji &he pRsportions of a co-
m xture was Sti rred at roo te, ertzgure

20 . -
solje WYalem MayrPq ¥ried Qnsioer elypyipa T phupiityApd toxcity

ch&ratteflsticar "FﬂﬂTh‘éﬂﬁor‘éO tHeciab ety Y tﬁé £d- Fs@lt/érﬂrbonwfbnéhts M@)‘B be varied:
re- cr}/sta i zed from MeOH (2 L) to give a solid.

for expalee e el RPRPOIar SLrTacknteainbe Gye nead of Aglysorbate

80 rfhétﬂlé%ﬁor’{‘@ée %ﬁébl%étﬁ?leﬁé’ giebrm8y L8 vatied o?ﬁ‘ér%@écﬁﬁ’patlble polymers
aqueous hen thé 'm xture was extracted

ma@Hml@e( powemy@pe giveol. ¢rgarPlyvipibpyralidone; jand @V@r sugars or

t Al l
PO ESRA ISP IE SRR KOATIANER IR 1305 i, (ot o

b 7AlEErnatively ther gpyverylsyggms far droghabey gharmapyutlcal compounds
maé&zerép@%%dn LéE%om%s %@é g%n ] at 'S aA% {(?\Zf/mex%mpies of: o%ﬁ&éjry vehicles
or ¢ca8eBRpr hytrophgbic 2irdgsdi Fettaipl orgariic soivahtsdsush2a$ dipretylgulfoxide
als’g\lnf(é)?@é E%llpkjgége%@%y&lﬁn%q%lyaat%é: Egélf@o\f%régtéj to%ﬁy.aﬂgcﬁgonally, the

coripowrdsnenby | beetddigreéd opysiran é6.s‘ﬂ§t3une3!6reléamls)/stem such as
and

serbipE T edhie BT o U e ol g copipnigy” 1 herapeuti
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



hours in the mcrowave, at which tine the resulting
solid was triturated with MOH, filtered, and dried

wo a0Bloveed he desired product as a white solid AddaB0s/000297
(6.1 g, 55%. Mass Spectrum Calcd for C19H31N20
(MrH): 303. Found: 303. Internediate Al 1
(vi): (2R 5S)-2,5-di net hyl -4¢. - (t et r ahydr o- 2H pyr an- 4-
yl met hyl ) pi perazine. To a solution of Al 1 v (6.10 g,
20.0 nmmol) in I\/le()—| (200 nL.) was added 10% pall adi um

forﬁ’l@dc\ﬁiﬂpgrgfzg B Iucﬂn??@d%ﬁl‘o}lc Q_Lhﬁjnt?%é’étllg')lé’dilc"‘@énanc malic,

evacuat W th drogen (x
sucginigvetel §@Itgt€md todre merehsejukle in agmq;@em’ othgreprotonic solvents than
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readtibns described may be readily adapted to prepare a number of other compounds of
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ted
corgifaps: Alesiag el etisiengions siscleser Sereinsapkaeat 8 the gevilpe
iz Haing cHAICIONE/GPRERThEERIATAIRGL e ndéiion

5-ff(2S, 5R) - 4-et hyl - 2, 5-di mat hyI pi perazi n-1-vl | car bonv

| }-N-(5-fl uoro-2-

met_hoxypyrim din-4-yl)-6, 6-mh_l- 56tetrah dro
pyrims @fampies |a59rm9mra@0rwrﬁélde®@®vc¢mw djustrafg omtmemphfy

othds bf fe é’@@ﬂ\}éntlon aWMéﬁw&js’ﬁ dting S4ch d o'N ds. It
theGoriectis bf tie At Tion AR e gdp—% TRALE FPMEoACS
is tg heysndsrstegd that the scope of the present mventnon is not limited |n any way by

_ theI ?ddg(g ﬁ@ fcﬁloﬁﬁrﬁy bxdmpreS| Akt PipBidBhaz I the! fdio@iP B¥amples
molecyles, \Glih et ﬁmiaj ﬁbp@lr c@ﬂto'[ 3indess| pineaviet -Btedi exist 28% racemic
e. thaérmoll%cu@ngﬂ] rrﬁor?é:,gu;al centezs ur}less otgeu?rl\{_se rf'loted exist

uor o- oXypyrim
as sM0¢endetic acid in vvater was heated in a mcrovvave

o, 50 B, SN SRR ATaEREE udf o, pptaned by
metbmdsldmox(«riﬂ) thosg skiB&g in tBeartTabl e 1 bel ow for NWR dat a.
LES AA2 - AA5: EX I AA2 .t h h.. AAS .
or e eranears g e RUBROURS g SOET R ERR A slfimentglgnalysis or
NMRah/I/Iﬂaré d&kg\&asé@hemaﬁﬁﬁe ndrastdrstiaipacto rXAMithds tilld lcompound are
pregergeé vyhere appropngteMTl-(I ?\ll\illg(s%ﬁf ?BF:% _a?'e %ﬁ/eﬁqhhpoa)%pperp%lll?on (ppm)

dowehi f@awhparpmt@aalnefbrydde@émwl} 6, 6-di methyl -1, 4,5, 6-
t etrahydr opyrrql of 3, pvrazol - 3-
yl )Tﬁk?r% qvxﬂewﬂ | Row; %@nqggcrgtegt W gafgrgpg:e to the following examples.

These examples are not to be regarded as limiting the scope of the present invention,
but shall only serve in an illustrative manner. Table 1 provides a full listing of the
compounds of the present invention and includes relevant H NMR data and Ki values as

available.



OCHCCH HCOHB3c CH3 >-OCHCCHCO NC H3C3 3
H3CKkO~N LiOH, MOHH,CF NH3c c3 NN 3C3 NNCd
woOkbsBifle) NH2 HIPO41 KH2PO4 H Y -' 61(ii) F perAikiossnoo2e7
CH H3C 3 3 CH C CH Et NH2/ THF~ ~~NN DI PEA, THE H3C ~N N
OCH3 1) HCl/Dioxane H3C C. 3 NH 1"130 @B / i N

EtOCOCI hi H 2) phosgene 4N N N, CH3 B1(iii) J NHN I

N(N'CH3 F BI(iv) F. NO CH -CH” )L3C CH 013C CH3
CIxN O 3 1) DI PEA, THF, Bl(c) H3C ArN N/ N N NICH3 H
YN

Bi.(v) VO

C |n

- ‘ydropvrrolo[3 4- c]pvrazol 3 vl}- N2 ethvl 5—

flucrofVH 6.5 dimLLY! - 4, 6-di hydropyrrol of 3, 4-c] pyrazol e
—@Mﬁb"—mﬁ—ate To a si urry of 5-tert-butyl

eghcyl 6 ani no- 6, 6- di et byd <AQ6- di hydr opyrr ol a3, &
&B&r P 1, Snali vr b%yq @2@5"@0 @) HOTCfoxhe )C@’: Uen,
" NL) s g 92 g7)phdsgete DI )

reacti onwas sti rred at room“f‘&ﬁpé?’sature for 2h t hihh Ot
concentrated. The crude reacti 8n m xture was takamniup
in EtOAc (50 nmL) then washed w th NaHCO3 (20 rrL) and

(20 nmlgy,c dfme organic |ayer was i.ed
ﬁlﬁl*ereglC th ’ Gt (ME}

@m%w aled yleBy ol mﬁ?
—whi-eh=was {
™A wiict R ACNN@)L%) to give rt,che tlt co 3ou‘h
.Qas a whitgg golod (14.8 g, 769%. AHNINI\/R (300 I\/Hz
DI\/SOd6)6ppm140 146(m 9H), 1.47- 1.54 (m 6
I—I)éLO-417 (m 2 H), 3{ s., 1 H, 11.15
NE h}"l\/lass spect rum Q@I c o, N’t12H21N402 ( MEH) :
321@, 253. ENiHhedi at ;%N tert - butyl
Hg- [ ( 2- pei5- f 1 uor opyri Hedi n- 44 .00 - 6, 6- di et hy
|- 4, 6- rdropyrrol o[ 3, 4-c] pyraz% b ( 1
H) - carboxyl ate. To a solution of4 .W(8.01 g, 31.7
IntdFRUIate A2 To §0ck! iftion of bUer BuBy i iyl Bomihe-634) 9.

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

(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



31.7 mmol) in DMSO (40 nlL) was added potassium
di hygrogenphosphate (4.32 g, 31.7 mol) followed by

woRBRRYIE2e 62 g, 6.4 mmol). The reaction was pl pceaBions/@0297
95 C oil bath and heated for 20h. The crude reaction

was cooled to roomtenperature then poured into ice
cold NaHCO3 (sat, 100 nL) fs | owed by addition of EtQAC
(75 mL). The resulting mxture was filtered to give
the desired conpound E12 as a white solid (6.1
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tak{gen41;p l(lrﬁtO_ﬁL\C K#Q0 r;[lg) ad water (100 mi). |Ilij1e aggeglgs [anﬁ‘se vy,as e>¢racted

Wil ONERE 1 FSEG) e Gt LErg B SEE IR e win e

dried {MQSOe)t ﬁlyeradrandwor&ernlratﬂdo phei aniidi material vasprofedshyesilica gel

cof P ol DR QR Bnf FURATEEIEGE g e

compo@td __MTB$ B wahite setidh (9. 581 N4 % ¥ MaBsrspecttivni Galct/iapid)14H20CIN4Os

was heated in an oil bath at 150 C for
M{Q?ﬁ%@ 8upé§§§I on was allowed to cool to room
Intéremguibata AU (ii): ﬁtﬂyltﬂq[eethewmbtbmgl)minb]% WedimietHyl-6{ERAS p2 d,5,5-

tetgqmeﬁﬁgplgewﬁﬂ gyl carl?anﬂ_'é':t § dg'uly\é %wgloﬁ#m%)% it &%}_g’%rboxylate.

ToRNERIetB.b6 wapdied (BS)t1,2,2:5tetahiathybipdrazibe 39.8 gl 208nrhol),

DIERY? 0”80 e 5Bb 1B amL P iohed vg dalillyr 3.6 bp indl). The

tubkOvdsddMd arfd pladed iMan dilbal af T °C and héatdl.-folVBBR. The reaction
spectrum Calcd for CL8H27FN702 392.

&% 392. Found
wage0ol6d 49 U%QWWP[%@GOQPGW@M angpyrified byestficagel column

chr%ili{dtéz@rapl"i—y b Pty 3% -(PRIMNHL/MeOH) in CHLCl, to give the title compound
am no) - 5-fl uaropyri m di n

_18',)65@.2@@1591%1 )-Mags %nq&ya%ﬁqudépb‘{:aHﬂ\prW]amM@% Fougd 465.

IntérriRate Al fy): A5 @‘aHﬂétme Q(Z%Z@S(tétr%e&ylﬂ%émnggg}l]):aﬂanyl}

1 41516é¢trahyérq@atrﬁlo{aférﬁ]pyfwl @ﬁmj'ﬂ%f ormate (1.42 g, 13.1

To @mivcjowm \ﬁeﬁ%@ addeq AR 4. 6@%&%69' MRoH {&‘53{1@ |ﬁH (6.4
dstir or

yvvarms to roo erature a
9. 4hemaudhe neattion waswgated at300/3C)in thedmisxewawst fed20mim The crude

feav'%* PRIBEE wiPepotrdi and R U TS 50 O JAEIRE materia

was fitered toffstnddhe Titratecwasi eonmentraied|to give theititlé ccmjpdnynd A1(iv) (2.3 g,

72@-'1&@“&%3@9@%%#15?@*9?@@ SpboRe Al FUF s P e 3 )

17ﬁ+(st:eH1)c2a2@ (s{ B.H, 225989 (m, HHYNR593D.@0 Niriz 1 HDMB@OAB1 §m, 2 H),
1 J=7. 3
340G @ 34, & 284 M T 2y M%S%%pé(caaune Gajod Bt CoaHINeD, (M+H):

32(.nFoihd§21.4. 28- 450(m 4 H), 6.54- 6.86 (m 1 H,

I B b Nz o ey - SR 5T 4.5.5-

tetﬂaﬁie@tﬁmﬂerahﬂ ﬁ}l[dé}bonﬁ hy4,5 6-tetrahydropyrrolo[3,4-c]pyrazol-3- amlne

(chl orgcar bonylz) [ 2- (Iet hyl am no) - 5-f | uoropyrimd
Tolg splution of Al(iv) (1792 g, 5, mmo)an 2,4-dichloro-5-fluoropyrimidine (1. Og 5.9

mnydl |ﬁfDMSb (@ nfl-) i 83 del P@te@smnh&lﬂ?&%éﬁ&{d%gﬁaté (9]89}1' @@mmol)

g I}-_il car boxyl at e a suspensi on
foll@we@ [ XO 4 Qd1 SXamel) (E!? rmact)orwags p@gedn ?-I@p @Z@' Q?It_h

heé‘l% kd BhO¥RE Eaude-FQ&ctl'bﬁst' BIAAS r&drh rtérﬁger‘%ﬁuré‘i’r%’ﬁ poured into ice
enperature for then concentrated. To a sol ution

col@ﬂ\quQOg-(@p nalg)l qndcﬁxtrgpqewwnh EtOAc (2 x 30 mL The combined organic

R o e

xylate(127g 2.7 mmol) in CHRC 2 (40 m-) was
added DI PEA (1.57 g, 12.1). The reaction vvas cool ed
to-78 C and triphosgene (0.48 g, 0.6 nmmol) was added
in a solution of CH2C12 (10 nmL) with an addition
funnel over 15 min. The reaction was quenched at-78 C
with water then




warmed to roomtenperature. The m xture was made to pH
8-9 with NaHCO3 and extracted with CH2Cl 2 (2 x 15

wok)os/09¢260 conbi ned extracts were washed w t h bpevesXds000297
m-) then dried, filtered and concentrated. The crude
material was purified by silica gel colum
chr omat ogr aphy using 0-3%4y. NH3/ MeOH in CH2CI 2 to give
the desired conpound Bl(v) as a white foam (489 ng,
36%. 'H NWR (300 MHz, DMBO d6) 6 ppm 1.07 (t, J=7.2

crddé soﬁd W)as tﬂtu?éfec( {vith E@A@tﬂéﬁ the fi F(tf'bte Wag gurlﬁbd% difBa gﬁal column
chnq)rrmoqrgph)gusm)lg 1%1-45% 7"??\‘@7/MG;QH n q.‘.b-IgCI?tomrowge@I@(l cqmpound

0 S r
—Q?réqﬁ%%\%g( 51:)')53/ 20 IRy G%b’?;%fr‘@t?%pm 0,90 (s, 3 H),
1.08i(de3 bihall- 06 (td%lf-@é)Hz AR G® (995 P01 6TtS. BEH0BABAS0D B, 2.14-

230, S BT B e ) i gt

(m32 B), 1.93 845 (BCI 6Y,11.68-(sN1 H);-1 Neip- RL7N(ral 1 Hidwassigpectrum:

Ca|§5'4§ ﬁl@m%@ @4% 4sBLED IR N F d-1 C CI;) Et NH2/ THF

mpléM‘omeQG 63Jimathyl-54 (28 )E2, §5BletramEtty Igip& pziptogliparzonyl}-

002 B S Lt i,

To'EHﬁl,cchJav(eC\‘/)allvl&@ added _(ﬂ(ﬂﬂOhhg N) N NmrBand-thylhrﬁﬂwd\(S mL, 2M in

ajlsn}@sg%@o%ﬂo 158 E: in the mlcrowa\le for63f 5hB]TQWe crude sample
waé E&I&R}raﬂedlﬁéﬂ yuriflacbbyodsingzt dul kpiuprr ehgdbmatography 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

N
CH
o H3C CH3 N)\CH H3C 3 n
)\ - 3 (o] \N
O(\ N\H A10(ii) _ YN \ y ) CH,
\)\ /N \/N o i ‘

A10(i) HyC

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



To a solution of starting material (3.00 g, 9.85 mmol)
in CH2CI 2 (100 nL) was added 4 N HC in 1, 4-di oxane

wo 26b8/wbg260 The sol ution was stirred for 1 hour, pet/isdogdno297
time the volatiles were renoved in vacuo to yield the
desired product as a white solid in quantitative
yield. Mass Spectrum Calcg-for CL3H2IN2 (M-H): 205.
Found: 205. Internediate B1l(b):
(2S, 5R) - 1- benzyl - 4- ( 3- met hoxypropyl ) - 2, 5- di et hyl pi per

. | e . |
NI 1L MRz AL ORGSR S polS 13T, dF ot 50 B UG 4241 (1 1.
m)2052- hfil§ H, )i 663 Hnshd. 776308 s)2.20:2.22 (bl in), 212k 3.29 (1 H,
o g R e DToSH RPN ) 85 BAPRE 85 5.0 1
m)s& b1 binsas33dul44t@dH,wnt h Et OAc (20 L) and the

i E AP o LRRES gl R RE | s s o oa

Sodivuer hydd &(BI0% NSl 0g otRSemiodjtvess washgpdweitht Hexade $o resove the mineral

oil géq? 8UC<$ 665:&%“8 | J 'I(l\ln}_F}_lfﬁogrQ%bana:%th%ds f%ﬁaoeéhyllﬁmoroacetate

(13.30 ¢ 1B haop aBd (ethyl formate (15.14 mL, 187 mmol were mixed together and

3- et ho pr. [Y-2,5-d razi ne Jo
adé\e@&tt}% P s %$t|°a|wa(3'1$ évd’?@eﬁ S Gdent
nﬁ&%iu(&&hd’féﬁ’rrédﬁﬁd@%d ethelddioenpabb AStheNVBAO M Wtb:@rbf(aQetbﬁﬁdme

he Susp ensi on was evacuated and
hyc%aeu@nqq A8, 1 2R amolSedue SOk (PP Sadds manal jandgegpano

(GO]iﬁL)L‘wéﬂédéHdeBY@ﬂf&@ﬁctnoﬁh@llovﬁé&ﬁ&eféﬁhﬂﬂg Wérnfqr?'t t ?ﬁ@ @thanol was
through Celite, the filter cake washed

rempHedider ekipachpiesssRCaNENas Ak Was gisselvesin AW of water

andPéélgfﬂE@ t@éH @ é’\ﬁ/ﬁr‘f‘@orﬁ&%ﬁb{e‘a @@I grheS@L@e pMBﬁ&s v@?@ Hen'BRtracted
[ cd. for CLOH23N20 ( Mt . Found:

by gaituan g%mthe@nupeg@gmmvrashlnmexr@uamhewm3} 1
CH?%E_@(S&W)an%lf THOEOmDel BrddricdohayBl whré drdF INGS 8P #evhporated.

Theji:nmgemuqawps puifiad by silidacgal bbme}towaﬁh)delnhmmwlth 5:90%, 6-

3 o
Etd/ﬁg/ﬁ té’gne 3 @{edsoi%?lr)é%gg ?gt &: = 0.08 (75% EtOAc/hexane). 'H
Nmu@om BVIS@-0A)33 2(26) (d( 3831.0rtiz, BHYZ. Qm(ul J =i 38 &z, 1H), 12.95

(br 4ﬂiuh'r®ﬂ§ qgﬂgy’%ﬁtg‘@)%ligfﬁu'{?ﬁh l@% ;r)#ﬂo%“%ﬁ%ﬁ’éﬁg &;\ct i on
dimuasylatilaeqd. 80 wé Heatd in RO M, anth dteabegd miutdd ,ther cooling,

The crude react| o s .concentr ted then taken u
thel\/@%‘ﬁfo(‘é"ar&a) ded gapg ‘s"'m nfhet pre U%tt"Yﬁsreé%faFl?P with et ethy'ethef

Theﬂéﬁhbf ia98r waddwBshdd WiRsadueyifallyRhith 29 1HT, wate WnaGNnEZSIowed by
% /—\CO—R provided the title conpound 131 as a

drngl {V@SQ} fihg eiBsr wgs cawsylly remavechyder Tediiaed Rressuragraive a

voléitﬁé fAquid FX89E1393%, Behich Bas uEé@WRh&ﬁ flithdr puRficat®h € R, = 0.26 (10%

repar ed ust ng rret hods anal ogous to Exanpl e Bl above.

hepgpek 'H NMROAODMHZN BMSOandd RV @adk), SE59:PILE). B6:
Exg?pél&@(l 10: (bgé F?—_%!S'—é n{e[tt(ﬁ-é,égpazgsp%éﬁé]ﬁéggiﬂ&r'%Rﬁf-ﬂlg(%[ﬁuoro-z

mehymyﬁnﬁlmétyi)aﬁlﬁﬂﬂlmpﬂnykhh@[@telrabyqimpwmib[S%V]b)/mbh@lapWe

ne- 2- onitr B6, was e
sy S ERRE AR by B, AN e ot B R IR g Boound
A10 28s pofiiedltoZ White poveddry(h .7 pey,22i%)e SeedTabtd i GelodefondidIR data.
substituted in place of internmediate Bl(b) and
4-chl oropyrim di ne-2-carbonitrile was substituted in
pl ace of 2, 4-dichloro-5- fluoropyrimdine during the
preparation of internmediate Elm See Table 1 bel ow for
NMR data. EXAMPLE B7:
N- (5-fl uoro-2-norpholin-4-ylpyrimdin-4-vl)-6,6-dineth
vl -5-{[(2S, 5R) -



2,4,5-trimethvl pi perazin-1-yllcarbonyl}-1,4,5 6-tetrah

vdropvrrol of 3, 4-cl pvrazol -3-am ne. Exanple B7 was
wodbaRANEdo USsi Nng net hods anal ogous to Exanpl e 1BdT1/avE000297

except that (2R 5S)-1,2,5-trinethyl piperazine

hydrochl ori de was substituted in place of internediate

131(b) and norpholine was.gubstituted in place of

et hyl ami ne during the preparation of internediate Bl

iii . See Table 1 below for NVR data. EXAMPLE O :

8 C H ~-O"CH H3C CHI
|-CHCI CHHCCH, , , Hc ~QN/ NHC/D oxane HN OH
e NN H /1 ~T NNN~CH3 Fi 1) THF,..DIPEA NH H N N
NCH s s H ' Et 3@&\%@:’ Ho G MNileaCH  ~.
CL(i.) I nmﬁem\gl\ [

3{[2(*ethylamno) Iuoropyrlmdlcm4yIJa;nno} 6, 6-d
i met hylam A11(ii) A11(jil)

5, 6-di hydropyrrol o[ 3, 4-c] pyrazol e- 1(4H) - car boxyl at e.
To a suspensi f 5-tert-butyl 1-et hyI
3{»[c2(7(A@/Iamnd‘) 5-fluoro i mdin- yI]a no} -

6, 6- d'i'f\"ré'f *hyl - & 8edihy Jlgjo[ 8, %M py@v L,SCH;L 5-dic
arboxylate (4.43 g, 9. in dioxane (25 nl-) was
added HC™ (20 nL, 4Min d°1110»<ane) Thg r eact ikowm was
stirred at roomterrperature for Honen oncentrated
to give the title conpound O i “as4MNe tT/ HC salt
(3.8 g, 84% . Mass spectrum Cal cqlu"f“mi’v 6H23FN702
(MrH) : 364. Found 364. Exanple o™

N2- et hyl -5-fl uoro-N4-{5-[ (4-fluoro-1 t hyl pi peri di n-4
-yl ) carbonyl ] -6, 6- 73

di methyl -1, 4,5, 6-tetrahydrapyrrol of 3/4-c] pyrazol -3-yl }
pyrimdine-2, 4-di am ne_ Jpalseal ed/tube was added C1
i (400 ng, 0.85 mot)(i g%mutlo of THE (10 ni)

foll owed by DI PEA (4 gﬁ@c») and
4-f | uoro- 1- nmet hyl pi p |d|ne onyl chloride (228

ng, 1.3 nmmol). The regction "Was heated in an oil bath
at 80 C for 16 h then cOncentrated and taken up in

Intédh@dle(tés Aﬂ 1()|) andlAEl @ (Z5,6R)-1-bedzd3 §-dmethypiparazine and
rue reactl on was concentr at ed
RIPETAZNE chr omat ogr aphy

CoHﬁalo[]gd 13(&(38601 Nl?‘GﬁcM?\%t dl@s@lré’cﬁlrﬂ 2 ®L gf ECOHhA sblutlb@ of

bengggré) g%g‘ﬂ Bgvff%m 1@\; gfo II:'@}&@E dﬁd drA(')7p0 ise at foom

ératueé |'Dh|e r5aét|dh0ﬁ&ﬁb‘é e diifedtatrobmbe Apdiateiehoverriighit] (2
-TL?éPHa%t M9Pbﬁ DéPd) phawed the ceadlionyyas-compleesThe sohuenRf 4ras
rerRNVedqh 9hdudtn CHHYFe8AL wis L8 wnﬂ'ﬁﬁ@oﬁﬁa@an&“{h%ﬁﬁﬁ
HOBCCH3 H H3CN /N HC-CNNHC1I NN H3 H3C
miure| wagcslinegd at/roerp tempergire feri0 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).




HF ;NHICHNYNCH H' | CH3 FF D1 Di(i)
Intermedi ate D1(i):
wmszé(ﬁfobézmr 0- 2-vi nyl pyri m di n-4-yl)-6, 6-di net hpttaBpg/@0297
S)-2,4,5,5-
t et ramet hyl pi perazi n-1-yl ] carbonyl }-1,4,5, 6-tetrahydro
pyrrol o[ 3, 4-c] pyrazol - 3-amane. To a septum capped
seal ed tube was added
N-(2-chl oro-5-fl uoropyrimdin-4-yl)-6, 6-

Aﬁer matrh.x{uvéw{a[; H#read &t rhom ténip@wt@r@%m m.rnﬁésazhéh |&ftyl ] ca
r onyl} 5,tetrahydropyrrol o] 3, 4 Pedraz ol - 3-

standing a4, "Cd OQ% Awrs| The soI formed was collec by fi Itratzon WhICh
wat; ré—c@s@a‘ll‘z‘éﬁ rfn%ﬂ?mﬁH @' tB?live]a é’bna Tﬁ’é Qé‘lﬁihﬁésobéﬁ‘(ﬁvédll%z

1 Gjh ehvalep [TbeIeswQOmwsg@maz%@m Blzlcfo%ﬂ@wt!\gsaturatmig
aq%%&%%&b@“ytmg%g@%é %8%&6&@%&’%\&@&“&1 5 0x x2). The

| oronet hane a mol’) ol I"'owed
orgapicVase Nas drieyl oandNaﬁ(éfar(ctp@cmfyateQ“tcedrryeau focgive

ATIEE o O LA SRw T FLARR (180 M DR P2 T R,
5HTHE02{dl tH), BOAE, 1161, D82-2cThTeAH), 2, tafm, ﬂerlnSI(pn,iZhl),Et OAc

shed with water (10 nlL). The Et OAc
1'0§gﬁ5’gﬂ)’ %@smﬁ?l ed (MpSOM), filtered and concentrated.

Intétureidiate Al il i (B5,5R)-1-bangy2, 5dimethy |- dhtetrahly dgr 2itpyransd-ng ‘
1-3 /07N N|—|3/I\/|e()—| in CH2Q 2 provided the title

YIMESMIBIRSEASE i) as a yellow solid (45 my, 42%. 1H NMVR
To(aSﬁiQrdeZ/e vidllaak 3dded pantiv). (2%06s36.8 nmithol),1. 05 (s, 3 H),

obpbhaiohndoorio s ot el
mrdol}fand RelH (2mBP The redctibn mdctiré-wad Heatddio 150H9C foft 257-
hoqA[r's. ?q}lth%gmniféw}%’e 3% v(\?t%ﬁlis {plfe&gel_?e’gugi'gg gglgdmwa%ﬁrmr’ﬁgggvzi?h (m
Me@?ﬁﬂtér@ﬂT ar@djr‘féﬂj foQjiveCRe dadirddBproaltds a dAe sbiruAd144%6.1
fr@"/e)z M@MP%PIFPFU&MPT FrictiiarN22 YMHH)E3@3. diowae 33 5- [ (2

Intephrediafe A1 E(F) (2R,5S)-2,5- dlmethyl 1-(tetrahydro-2H-pyran-4-
et ranet hyl pi per azi n-1-yl |car bonyy -1, 4, % 6-tetrahydro
yime{mieipe[aing c] pyr azol - 3-amine.  To a nitrogen purged
Toh (ﬁbﬁ}ﬁ EQFA% %5 % (P% 30. éﬁﬁ‘g&grn J\Qigmh?ﬁ‘%é R%ﬂ%&%%
pall@élurro@rm CW@Q" é%DO 8d0.&7Q mrhel).r Eke sispensias wastavaceated @nd
vackflp PRGOS B oA er e
suspansidn was itered|tmengh keldesthe ditenpdake weishgd witBIGH-DN, and
t LOV] h it

e NS B35 BN o o BRI B
g, 8&%) NN&s soBytesctru X ARIJEfAEIC 1,H25NL,O (M+H): 213. Found: 213.

@N' éﬁﬁz eléhﬁ/\l‘%(g {f 53%}8 I%yé dlme%)ﬂ-4 té/tre)hygr‘o ZﬁlngatnhX 1-5-{1(2
y|rrfethy|n)ptpb;dzp1 lp@r]ea?rbanyl} -§,6ldraeibgny, Hb&tdfaﬁ?/&oltzgtgilg!g/%f_l opy

rro c ne tate salt
Clpﬁ@'%bf%%%%’a@ mrr%‘ 2APTINE. Nt vp y' N
TheBtfe-€bnpounty Wés*pr@b&ieb@sﬁgl’mélhbds aﬁélb@ousﬁd/&ah@@ A8 N
exquNhE&{A_ﬁ 5& )m subststch;tled in place Ic\)l%}éS) 12,2 5-tetrgN.rI_n%thyE|pelrazme.
See Table 1 below for NMR data.



E1(i) u O 13C H3 O'CH3 HCa" f NLL H3, \3C CHy H

DI PEA, THE Hcq3 N/ N\CH3 1) HCl/Di oxane CIdN/ H
wahbbos6dd80 Do EtOCOCI H N -r N -r CH 3 2) tripopssensooo2s7

H N7/N ,-CH3 DIPEA, THE 1\ N~NE (iii) F El(iv) F

WO 2008/ 096260 PCT/ | B2008/ 000297 -50 CH C C%H

HC..r NN NcH, HsC H Nyj3.CH3 F N El Internedi ate

E1(i): Tert-butyl

3-[(5-fluoro-2-vinyl pyrimdin-4-yl)am no] -6, 6-di net hyl
ExafMiLE AhRY ALRPYHRIL40R |42§Jd9Métﬁ | I%rar%(rh cérBb X(83oro-2-
Sepr um cappe seal e € Was a y

‘ ‘ i { ' tra vdropyrrolo[34c]pvrazol3am|ne

| e- 5“?3 Hb@xyl ate %oo g, 5.22 Mo b
H%mf' N'eyranet hyle nyl - 'J?C’%(z\”*%\\ apofol ane (2. 41
M Na ] 6 g, \5 )N and
H@IM% or o[ 1, ;- bi s(ggb Hényl phgsphi no) ferg ceﬂe] aI I adi u
e

m(11) dichl or omet hane adduct (850 ny, I) Ha

foll owed by DME (50 nL) and water (A21

reaction mxture was purged with argon for 2 mn. then
A soludion @f 6r{[(2S 9adeathd R, 5-dmaethy piperazin-h-yBeatbenyll-6,6dlimethyl-

180 b TR MG A SRR S Sy B s

ﬂudfbé -Behagymoimidine |(125Mar$lgd2 eqylin § b SO5P% ddettic aciddn svater was

e TRV P 3 B, P ASTA S bR o o

afdeHEd:trﬂe title qunopaude dAThes aledite pdwde(taung, ¥4).i See Table 1 below
forg\{@?%etsol id (1.8 g, 919% . 1H NWMR (300 WMHz, CDCI3) 8
#5- 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

L%G' (m 1 H, 7.99 (s, 1 H, 812- 8.32 (m
—XA&‘%—S»\Mtrum Cal cd for Cl8H24FN602 (M+H):
Exé’rﬁﬁes mf‘tﬁro'ﬁlﬁﬁ AAFWEeRah b€ ukihg (Mhéthodd éﬁdlodw!s)tb Example AA1.
Lé-eth 5-fluoropyrimdin-4-yl)am no] -6, 6-di net hyl
SeeA’ le 1dtPeH§ rf‘ddiﬂ"ﬁﬂ%% MRda%8r azol e- 5( 1
H) - carboxyl ate. To a nitrogen purged flask contai ni ng
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11.60 - 12.54 (m 1 H). Mass spectrum Calcd for
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ACN (0.1 % AcOH) to give the title conmpound E1 as the
acetate salt (61 ng, 26% . See Table 1 below for NWR

w0aimB9R¥AVPLES E2 and E3: Exanples E2 and E3 per/82008/000297
prepared usi ng nmet hods anal ogous to Exanpl e E1 above.
See Table 1 bel ow for names and NVR data. EXAMPLE EA4:
5-{[(2S,5R) -2, 5-di net hvl - 445( 3, 3, 3-tri fl uoropropyl) pi pe
razin-1-yllcarbonyl}-
N-(2-et hyl -5-fl uoropyrimdin-4-yl)-6, 6-dinethvl -1, 4,5,
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usipf 674098 ERBRC oGP i sl o Bl Peop i 10 B aiffie foam
(5. sgdgs%w HNWR thNa\th@bems@ @g}tsrp@m €01- W1t ngBmm 33 =72

Hzo P oh 881t 49T PCLZO: 18 Yk H)h- T 387 (nalb. 428650 (m. 4
H) ¥54-6. é@gﬁ ’Sﬂ?cﬁ 94r'(ﬂ1 A, Cﬂb 663 g )()Qﬁﬁﬁ?“l”@fﬁ/lés%b%ctr&@ calcd for

Found | nt er medi at e

Co(Hart - M*ﬁ)&%tﬁﬂ”ml‘tﬁﬁ’s 3 3 trifluoropropyl)pi perazi
IntéYnebifaté BS Q)Y EXR SC(EhI%ﬁkhab();u{I?@ é? (e%?mnﬂg)ﬁomb%?%’ﬁr%m -4-

(20 niL) was ad
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4M20@81x696260e REaDtIDBmsme@agrbom tebiperatuee fnad idtemicomcentrated.
To %ﬂé%? f?g% HEF%%%f%E%% éfzosgﬁgﬂérrﬁﬁ]&)e%aP&g}é}/%%i&-‘ﬁ‘/ﬁéﬁmﬁuo}-eﬁ-
din@gil-SN2EByd vk iHrolo314tclpFaanie:=1( Qﬂf}carﬁnay‘nptleeﬁ BZ:g, 2.7 mmol) in
crich doTT Rbs B bR 595 F2.3). b hLAbR R QR BIAR C ang
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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):




Exanpl e E4 was prepared using nethods anal ogous to
Exanpl e E1 above, except that internediate E4 ii was
weualobédé ed i n place of PCT/IB2008/000297
(2R 59)-1, 2,5-trimethyl pi perazine hydrochloride. See
Tabl e 1 bel ow for NVR data. EXAMPLE E5:
2-((59)-4-{f3-f(2-ethyl-5-4sl uoropyri m di n-4-yl)am nol -
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3y phosgene
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e F
B1(v) : B1

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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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
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Puhffﬂaﬁlorrbdlswbe gebgotymn cheorategraphyausing1-3 % 7N NHa/MeOH in CH,Cl,

pro%,o)(egftﬁe ﬁtﬁ% &4 gc?tﬂmzdy_(b 2 S B O6R (PERRZ45%5 'H NMR (300 MHz,
COZH) 62)‘5#563}3943 LSS5I By Rt ZiHE- 1) @t Bat)o1 83 (s,

3 HeE b 2 25 b R i 2TWecl b 10359,

3. 7@%) 1a4ﬂ)d4%59/a4@®arra2 HI)DBISBerphIEH%eSMO (8, VEP-I)C@WBC(WCISH) 8.13- 8.31

b 853 s T MasE SR e aich for %zz(i-aﬂgqga ?ﬁijﬁﬁ%‘e'f%bnd 443,
Ex&hpleID 1 I(Jl'(E elh))ﬂbrﬂu%r(g)yﬁmld&l?—hl)yl) @6%.&1@3hyﬂ5§[k23)22 2505

tetr@atettiylptyer(algmﬂ (I]l%)artpn.)ﬁ} 1,4856- t@ﬂeh@r@gyrrqu[@ 4cquyrgzqﬂ|)33ar9une
To%: r@tr% pu'tgé*a flask7co%ta?nl§%_gt_aé>bﬂ)mg @QZHﬁaP%E a@ded bH/C (6.5

mggp|)0063nmol() and q@H 33mt|. (Ani2 Qallqpn vg;asGaqmred @ndbthe @agthruwas
stlr%g'&)r 1élh 81RO Erudd ”i)(%’ﬁ%wé 5 podteliverhbed of BERETRAIHsES with

| soners
Me@lr'( @@Rnssﬁer_t cenesintatashansi pusifiad by coluyn) ehrpmatsigrapiydising 1-3%

TR RORSh ch TR AERAE B3 rgkiRg y TR sy 03 ma.
61%hdSéeel Tabled. Belgy forNMWB@dta.(40 nl) or the mi xture of
conmpound E5(x)-Isonmer B (1.9 g, 7.7 mml) and Pd/C
(0.2 g in MeOH (40 L) under 50 psi of H2 was
EXAMRLUECE1 :aN- (Qeelhvltﬁeﬂmmmﬂrm@navm616€d1meth17L6:-{[(28 5R)-2.4.5-
hIororre h h{;\gl

salflltered and the fllttate was concentrated to give
Xi L;lsomer A (3.1 g, 949 as an offwhite SO|Id or

sorre'fC’BB? Y ge Mas an of fwhite 4
Hc%S%%MSoner A5 gj N[Vﬁ{a%iﬁ 0 (de:m): 1, ec ﬁn :E(“F
, 3.8 (m .

razal :Pamlne acetate

|
E5(XI %er B: 1H NVR ﬁ;doc*d 3H), 1 5 g LWCHa
H) 1° 8 (t, 1H), 2.0- 31% 2.4 (s, 1(i)
2 7-3.0 (m 4H), 37( 9 (m 1 H),. Exanple
HC QH,C CH OH,C CHC))L 7~CH, HC'..(\ H
DléEé(rgl-S) ﬁP%N\E‘%N e?\hy,g 51y B RRY rbIﬁL]‘l\% :)gznlno}\t\)*cri
c] pywazo HE
BPCEI] car bonyl} E% gFazu n-2- 4N) apaqgl DEEA, THE
2008/ 096260 P Iﬂ?ﬁ%OOZ - 57 The t con‘pound

was prepared 'ij@'i)ﬁg a net hod anal 0gous El@) anpl e El
above except that E5(xi)-lIsomer A was substituted in
pl ace of ((2R 5S)-1,2,5- trinethyl pi perazine. See
Table 1 bel ow for NVR data. EXAMPLE Fl:
5-[(4-fluoro-1-nethyl pi peridin-4-yl)carbonyl|l-N(5-flu
or o- 2-

nmet hyl pyri mdin-4-yl)-6,6-dinmethyl-1,4,5, 6-tetrahydrop
yrrol o[ 3, 4-cl pyrazol -3-amne 0 C



O\\ eN ~N NT HClI/Di oxane HN Nr 16 THF, DI PEA HNyO-~
HNUOO 0 1O FI(i) OC NCO NUGH MOHNNFN/ N
w0 208M96661 XN N/ HNUO.. ' H3PO4, KH2ZPO4 O FpEiimnos/000297
NH2 Fi1(ii) o-e FOH\BOFO ¢'N/ NO 1. N (/1
NNNGC CsC®B HNNI "~ HY Pd(dppf)ClZ CHCI 2 F1

(iv) FNTHF FL F I | N Indgernediate F1(i): Ethyl
3-[ (et hoxycar bonyl )am no] - 6, 6-di et hyl -5, 6-di hydr opyrr
ol o[ 3, 4- c]pyrazol e-1(4H)-carboxylate. To a sol ution

of oic_cH,
HCS- Ahﬂ r bonyl am no- 6, 6-di net hyl -4, 6- di hydro-pyrrol o
18, Nazol e- 1,5-dicarboxylic acid 5-tert-butyl

m.) was in 1 di oxane (20 nL). The
sol uti on” was stirred for at which tine the

Int(\-,(r%gggﬁét% B(OT Gt Bﬁwwtﬂlﬂr¥?$§@tp§/ﬂgﬂdlﬁ4gfp%lﬁ @gésé Tiftflethyl-4,6-

dthfil@OVIrrdDiB Ca]p(ydazblers (Ot3eabokdae (M-H): 297. Found:

To% %E?d%egiﬁ]y %L:’é%n 'vs}na)g]adggF%é(t-Pvtml 3-[(2- Ior? ﬁ)—/fluor%gnm OIdln-4-
yb) ammé]—6 6- dlmethyl-4 6-dihydropyrrolo[3,4- c]pyrazole 5(1H) carboxylate (2.00 g, 5.22
ol A A REmIE LR DY 2 Sora i (R G oLt i Wik
(1.661deth.F Amd0 apd cﬂrﬁlkﬂo[nmjlb)s(d|phenylphosphmo)ferrocene]paIIad|um (I

dlcglo];oﬁgt 8 12 qggeucltjgéq%srg gl i ﬁg,fogar b B{ bl\@%(ﬂmggérg%wa?er 12

mL)IMHe) reaétivth miktdre (WS Purded willh&rgdh $ErEN@ir0 thekasladsbinedpréheated
|l es were WD 2008/ 096260

10625 1 BSsa 10 16 b5 The FREeRciopAERF NG aird thandaken up

in @temcr@do RILYQHE Walshed Withwater(60 L)l PRIECASs@utidtBiBs dried
ectrum Cal cd for C20H31NS505F ( l\/H-I:?b 440.
y

(Mg%gﬁdf% efghang gencentrates: gurpﬁc:@ppn yas perform silica gel column

chr@n{a(deééHWs‘ﬂTng-ﬁBt"/bYNm mgn/lbdjm.n‘baddz%rp%\naréd m@ Restbde
4,5, 6-" tetrahydropyrrol o] 3, 4-c] pyrazol - 3-am ne.

compound _(_) as an orange solid (1.8 g, 91%). ™H NM 300 MHz, CDCIs3) 8 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

sester -%vfﬁﬁster (5.69 g, 14.4 mol ) in CH2CI 2 (10

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




To a mcrowave vial was added F1 ii (9.80 g, 22.0
mmol) in a solution of MeOH (35 m-) and LiOH (2.14

wa 200889@66m0l ). The reaction was heated at 110p€rimrobdido297
m crowave for 2 h. The reaction m xture was

concentrated in vacuo to give the desired product F1
iii as a tan foam (4.4 g,_&§(% . Mss Spectrum Cal cd
for Cl4H23NSOF (MtH): 296. Found: 296. Internedi ate
F1(iv):

A #ﬂﬁgtﬁmc& =2/t Iﬁ}gb' ¢ 963 NiblTidr AF4ad ML) 2nb CAPERY 85 & rb; B84 mmol)
wapl Qoomdboﬁ!ﬂ“qe 318 Ethyk chigiofarmates (3 7trag.r 293 mmnopy was hddes] and the

re%c’tl‘éh%i vd e)% tg%d&g tez{n%-é}a@lré Qh&éfllfcfhuﬁfr 15 lh( 'THe)rgéétlo‘l]iQNas
quétche@iwith watér (B0 mihpand exiraoieovithL BtOAG |2 XN&&O adigiekhe combined

o3RS T BLERBAF D30 B8 o, tudd Ml pesprtes
Puniéedtiohavebpedformed by siliba gé"lm)’lmnmldbroneﬂograplny using 0+4@IMEREOAC in

CHE B aneIng T st Aoy il an doBIb" RefRIS a8 A W (300
Mg td“D(EE)@ﬁprﬁa 2 5QS4”(|m )3 H ndwt he/—ccmhz rBeleI) qraam 86 (m, 9 H),

| ayers wash

178 d 5 H 8}?56112637 (mu? "ébﬁc“énf‘ﬁét(@u 2t'6 ér7\?‘e4t7ﬂe(m 2 H). 7.65

t
W R e s L R

FOF‘@QMGQ 426. Exanple F1: 5-[(4-fl u o ro- 1 -nethyl

Int8 ate E1 Ethyl 5-(chl carbonl -3-[(2-eth I5-ﬂuoro rimidin-4-yl)amino}-
nrﬁngel%r% 2 y(lv)cartb% ﬁ s 5-11 yu)org 2- y t hyl pypryl Imldl n- YD ]

6,6¢dimethyd5e- dlth@fphy/flr0|Q[344 dpwatzeltaruﬁwm@fbym@ﬂeo[ 3, 4-c] pyr

1o lsEnathRPE LT fer 6°7SH L Epr iSRS Al ko

mL:L@Nerdma)\ﬁ) déeireactivamzsiiried @8 rapm gsmpgatirerfasi2)h then

cog 'ﬂg dd O salt was falcen up n GHoGl (49.mL) and DIPEA (1.27 g, 9.8

mrdolrtvas added trendha dehigton (as Oadléd tp-78 GC@ﬁGanhusggane ey g, 1.37
H

ot S Bl S0 50 B APRGBYG over 15

mifl.h&he eexotidn sak ujuenchedest-718C wigh weltetr themewarvieed to room temperature.

ThRgeireES 0 BT P W HCO 56 895 sad 1 EHaCk @& 15 m.

Thécohbiradastrderd wdie wdehéd @ith bnﬁ@w’cﬂ mE)Lth@a cmemnte@edsarhd

co%)@'&%égeg %}fe %N?d(ézn%t?ﬁ%qv;r%bpquenﬂed %y scflca ge[ column cﬁromatography

usiﬁ? 0OP%TNN /MeéHY h)CI-ECﬂz(tégNe tHe tiffe tompbimd B @Talsd! White solid
carbon{ di met hyl - 5,6-tetrah dropyrroggah142
0

®Ppy1akolt @Wﬁ%@@ M %@@f@@aéﬂem Pttt/ 1.820087 60

mcg%l) e%(?u%/H)le\P %@ﬁsﬁz*ﬁﬂcﬂq \;qd&Ngiz%sz"Fﬁ ’\hC%’e 1531 (m, 2 H),
8.27d 8IS, il 1), 812611038 (WY HoHass speatv): Gatel fat GiyH2FCIFN6Os
MOHRG1GH3olng 434, 10% Pd/C eN N/ N

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



31. MOH ,N H3 CHNYNY"*ICH3 GL F 'N Internediate
GL(i):

wézéo(sgaﬁzlsmor o- 1- met hyl pi peri di n- 4-yl) car bonyl ] p&r/A820bd/eb0297
or o- 2-
vi nyl pyrimdin-4-yl)-6,6-dinmethyl -1, 4,5, 6-tetrahydropy
rrol o[ 3, 4-c] pyrazol -3-amm@. To a pressure vessel was
added starting materi al
[3-(2-Chloro-5-fluoro-pyrimdin-4-y

rodn@‘f@n‘?ﬁ@réﬂ@w@fo‘?i 'aFT%tdBMbné‘I 1@hd'F*F¥ﬁHr9n\ie HPLC was performed using 5-50%
yrrolcﬁa)!l_ti r%‘gazol 4-fluoro-1 -net h%/l
ACH, (8% dioRHh 19 Byt il grror QU Erbas ihechcaiste SB (61 o, 26%). See
t | -2-vinyl-1,3,2 dioxaborol ane
Tal?'84' @&ﬁ&m@%l) Na20CB (0.280 g, 2.64 mol) and
dichloro[1,1"-
osphi no) ferrocene] pal | adi un(11)
EXAMELEDES @3 adduct (0.144 g, 0.176 mmol) foll owed
Ex@yppBVE2(ardl B3 wprmpa@uelslr(gmampds Fhalog@sctoi kvampile Edrabove.
r mn, then heat to 100 C
Se&ﬁb%u' %&%ﬁ%@%@{&%@ﬁ\%&% ‘concentrated in vacuo
and the residue redissolved in Et OQAc (15 rTL) The
xRV gf’s 45 8RS 9 o
N- (lammemuommdmdm@l\m 8, Ga:Bmethbr ow:s 6 tmwh&mmmﬁa&%pvrazol 3-
Mass Spectrum Calcd for C20H26N7OF2 (MtH): 418.

amiigund:  418. Exan'pIeGl
N-(2- ethyl Huoropyrlmdln 4}y|) 5[(4fl%orolmeth

yl pi peri d|
chw@ ngd_']:;a,_ﬁ-d H‘é’tﬁﬁt@4—5@% aqq,ydf't‘;pyr Fol of 3,
N»«%ﬁbyr azo‘rcoaﬁgm To a solution of BFart| ng

material (G- . 989 mml) in ( 1059M)-)

added 10% pal | adl LE#ipn car bon ~0400 g, 0. 380 mml ).
The suspension was evacuate ackfilled with hydrogen
for 3 tines a@,gt ambowecq t o-SHIPEA, OHF 15 h under

hydr ogen,, T(heI was E1(Mtered through Celite,
thefllte°r %hed with CH2Cl2, and the filtrate

concentFls(éft”ed Pr}emj\t\we HPLC provi ded the desired
product FGL as a e solid (0.018 g, 4.4% . See
Table 1 bel ey for NVR data. WO 2008/ 096260

inteigaaRr O Y98 BT 1 pereit SE Abhetivl3.3 3grtlorapiapyeiperpzine
To 3SoRiE&) oeezsrmmbbezwlzwdmemwmabima(zabo?r 224"meol in THF (10

mL%'AZ@f ) éﬂ%ﬂ ﬁffbﬁ @Lﬁttﬁéahydr R E%Bg@pgome@'@wee 1.62

g, 1@%mb‘ho}_§and KCON (MB'ZQT@ @4 &m@o@éﬂo%ﬁ by@d@:unﬁ@ﬁar@gﬁ%t{ydnde

(0.9 @l BT e s teafion was lwert S fa i1, at it trwe the
reafdniwdb GudddRBY With witerd 13 mio)then mblsé bRkie xR aNaltEBEhRd 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



HC-0 N/ NCH3 2. Phosgene, CH2CI2 CI~ CH3 s CH3 N

30r HHN NYCH3 HN/NYCH3 NF iN HL(ii) F H(iii) H
woO26dsd6626613 N/ N ~~~CH3 CcHt 1. DI PEA, THEp@r1830dd%h00297

McOH 3H, N NYCH3 Hl F ~N Internediate HL(i):

tert-butyl

3-[(5-fluoro-2-nmet hyl pyri mggdi n-4-yl )am no] - 6, 6-di net hy

I- 4, 6-di hydropyrrol o[ 3, 4-c] pyrazol e-5(1

-carboxylate. To a pressure vessel was added

caﬁe &/%gl%(y Y‘%HPC@’Z{%‘ l_é’ﬁcpfhggptfa[%%ﬁb hirhtedTo @I%\d Qv@ntg'sm hyﬁ g,

ydro- pyrr yrazol e-5- car boxyl
9650)i MaseBpetuimy] Caled tor C‘(sm:aEBGFg(,M*S'l 9@11 mireupd: 211.

ExtaHg?letEE'y X Qgg@ )5‘5'8 L) iéﬁu&ih)mzt 383 4t R propyfBierdPin-1-yljcarbonyl}-

N-(8- ethVleﬁ-ﬂ@dmmynmndswvbﬁeﬁwwmméﬁh4 b.6)teteahysicenyeiopdd Hedyiazol-3-
'r_r[(; ) dichloronethane adduct (0.480 g, 0.588 mmol),
(6 m.), and THE (60 nlL). The suspension was purged
Eaniple Eamerpréma'red using mdtlhmds dratdgoat td BRar@pled1 dsovie, except that

ntgiion S8 Al Y TS RulsRlin plask B B B9 LT ey oipseging

hyGrochIsHE©.0 589 Mablesi Ib‘@o@-fdrOQMRadﬁmnl ated nmet hanol in
CH2Cl 2 provided the desired product HH _i) as a brown
solid (0.80 g, 56% 1H NVR (300 MHz, DMBO d6) S ppm

’uSkao?op'!}ﬁnﬁcﬂn-43/l)ahﬁmd1~64@d|n4|et5\ﬁ-4 6-
[3.4+¢lRYraZo / e din ,, -‘ _]leménol
Fmdﬁﬂm_ﬁ& | nt er medi at e HI (||) 5-tert- butyl 1- et hyl
[ 5-fl uogQ- 2- met hyl pyHi "di n- 4-yl ) ani no] - 6, 6-
h‘;’H—A—G——eH—hy-d oNep3, 4- c] pyrazol e-|
5wg|| car SRy st'e. \W820084096260 PCT/ | B2008/ 000297
-6@(-)ToaOCsqution of {i) (0.800 g, 2.21 nmmol) in

THE (10 m -) was added NE (60% di spersion |n m ner al
oil, 0.124g, 3.09 mmol). Th H§ol ut i qncwvas stifred at 0

Cfor 10 mn, at which ti &t E,ofor te, (0 1

mQ 4AH41 rmga&()Ny\@;@ added. IThe so gd,)é’@ was Waf HClI
“=°?@Zﬂ\'jm£” t—|—r+eel—f—9||[: 1% 1. ihe feactiomr was) q ndhed  Goane

with c (Ya° "aw) S )PAERYFE he Nr/f§/ér

ext eaot ed with Et QAc (3 x B0 m_) The conbi ned 0 o

organic layers were wasli&® with brine (1 x 26° YfL) cH,

dri ed over MgSO4 and concentrate to give the desired
92 g, 969 . I\/tas;/@
Hla, 4{3,5 Foun LA

product H as a brown solid
Spect (ym cd nafier, C20H28N604
43 nt,rnadlat—e—H—‘r(lll) ! CH, 4
HC5Q%EﬁI“E‘r/og/§r bonyl ) - 3- [P(C'S i uﬁo 2 rret hyl-""pyrl/nldj: Iyl THF
yam no]2 o

6, 6- di net hyI 5, 6-di hydr opyrroI%gs 4-c] pyr azcdﬂ e- 1(C
arboxyl &®. To a solution of %i (0.919 g, 2.12 Ein
nmmol) in CH2ClI 2 (5 m-) was added 4M HCl in

N],cn H,, 10% Pd-C [ j’
B —— W
l: o
N N MeOH
CH,

E5(xi)- Isomer A
E5(x)-i |somsr A

N._,CH,  SFC g
/\)i j/ Absolute stereochemistry not assigned
HO N :

(l:H: p H,, 10% Pd-C
S S bgl
" HO N

ES5(xi)- Isomer B

ES5(x)-isomer B



di oxane (10 nlL). The solution was stirred for 1 h,
concentrated in vacuo, and redissolved in CH2C 2 (40
wakdosapstedi i sopropyl et hyl am ne (1.67 ni, 9.58 poDIB2008/000297

The solution was cooled to-78 C and tri phosgene
(0.569 g, 1.92 mmol) in CH2CI2 (10 m-) was added
dropwi se over 30 m n. The.gseacti on was quenched wth
H20 (10 nmL), warned to 22 C, and made pH 8-9 with
NaHCO3. The aqueous | ayer was extracted wth CH2CI 2
(2x 30 nmi-) and theycogbined organic layers washed
with brine (1 x 30&:9‘)‘ dried over MgS™, and
concgnt Lat ed tvo o the deswce@l product Hl iii as a
br oy L"rQJI “(0.49 9“’ S h;quectrum Cal cd for
C16H19THNG604F (R 397. und 397. Exanpl e HL:
N- ( 5- fIHLﬁ‘ o=@ met hy| pyri ntdi n- 4- ﬂf%‘ 6- di met hyl - 5- {[ (
3S, 8aS) " et hyl hexahydropyrrol o[ 1, 2-a] pyrazin-2(1
H) - yI]Ga-r)bonyI} 1,4,5,6-tetrafsydropyrrol o[ 3, 4-

i t&oa gg@ | was added H1

Torembure of mmm}ﬂyﬂ(ﬁl 2>I 1 gzﬂa?] 1ok mzCHeCP(J (39Be2) gt 0Dwasiadded
S ey 3985 R S S8 50 23 e B g

of P hbur. Aftei addities theamixture mseamirred at eronoteanperatoee foe2ihdues. TLC

(pertl%%t?%g éeY é&?%ggj&g?qmd hat' {hiegggédoﬁ%c&#plge' Yhe reaction

Wwas ~a onstirre
wa@nepmrmjl byaN:HE’L(SOOuBlL ngndZéxtﬁﬁ,%dﬂ\mm efhyl é@atéi%(&m]ﬂ)_w) The
r?n ovi,ded t he desir
co

ined ogganggl% rs %g[_ oy_ﬁ _azgg').,‘.a@zmp 8&8 ﬁ?n?ﬁﬂﬁ@d% gave the
crudé, whick wais gudifiediby solognrabtdmategipal (goted with ;’Ee(mnpiher/fdlhyl
o8 BER0ld a5 A0 Reap sonan b o 1L 6.5 Raq preopacss 1adid.'H NMR
CD&13 (1(22(8 5@ 1% (bis311HY, 3:F IquaHY-26 (& t1ry] PBHE MHY, B74sysHRm1-7.3

mépﬁet hyl - 4, 6- di hydr opyrrol o[ 3, 4- ¢l pyr azol - 5( 1
IntdMnexidi€ &6 2-&eh-butoxycarbonyl)-4-methoxy-4-oxobutanoic acid):
I perazin-1-y n_lat@\é tetrahydr o- %%ran- - ol

tiey 97 Gorepe £0.9-2mal ip ThiMaEONBIEHNd water
(500, n?'_ \/)T/'é%”adﬂe@ N 0033(5@§CZP Hﬁfﬁo) Mﬂ\é\mi %@ﬁﬁ(ﬂd J, O 55 moc): Then
the(gmxtqcﬂ wap sfirregaigoom tﬁnmep@jgr@ qyﬁrnlght 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
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CH2Cl2 (30 mM-) was placed in an ice bath then
nmet a- chl or oper oxybenzoic acid (2.46 g, 14.3 mmol) was
added in three portions. Tdae reaction was slowy
warmed to RT and stirred for 3h then quenched with
10% NaOH(aqg) (10 m -) and extracted with CH2ClI2 (2 x
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Ia’t%taﬁe eIIow—orange sem SO|Id H8 iii . Exanple H8:

R 5S)-4-{] [);SfluorOZmethl pyrimdin-4-yl)a
Comﬁgﬂmq; gg ) 110 g, 0.307 mol) was dissolved in'dich oromethane/water (1 L/500

mLE&Wﬁﬁ rhné %ﬂa‘%ﬁ’@ﬂ S Bopwist BY bRZ9! thehIhe solution was

car
stireidrastrogm pepeerazira far-gne)hewr. Nie| diehlerametfanedeygsyyassepagited,

andan%ghgé {agelc\ﬁgyQﬁ%ﬁ@@b@\g@H%EﬁﬁetH%ﬁ%g@ﬁ?ﬁgpﬁsTh combmed
orgaNR Iwawe@@mmi_@&r NGRSO Filtresiemphdeevapdration gdave cagpeund

B8 B g SR CCRIPSA A B S92 2 S T Y B0 1(m
1H)sl3t63t3| 8H),68 (m, PHRdd® @f 1HRS,B&S)1H; 5.2 (d, 1H), 7.1-7.3 (m, 5H), 7.7

(brnﬁ_q)hyl oct ahydropyrrol o[ 1, 2- a] pyr azi ne. See Table 1
bEllow for names and NVR data. ~EXAVPLE 11:

Inté¥mebialtd H6(wiH) 2mpthyp3Y @R 53N Abenzyt¥I5)dibethytB Bedibxd pifera£if-2-

2S)-2,4,5,5
M@éﬁénet hyl pi perazi n-1-yl ] carbonyl }-1,4,5, 6-tetrahydro
To BYoludibeof SorApSUYESED) (1 25a0"] Hewmol GnHEHFQ 3B, i) Wi added NaH

CHc
(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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di net hyl - 4, 6-di hydro-1 - 56-
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cake Wi | and the filtrate
C°@89%%%Z€393§32%ﬁ”\@ HPLC provided the desired
Int@rfnﬁbhmé E"élx)aslsaméfﬁA ang 8 lZg((QR 5@354 @nﬁiﬂ% -dirig®igiderazin-2-
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Th%@%%%u W b{ﬁﬁl Q;}&as%ﬁh—éf&ﬁbfgg ué@q%%l—%k @ggﬂﬂx 5um)

columin witfy $%MgO "L@CO%% BEAXRRd933% KOzes mabilenbase tg give eprgpounds
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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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2° br ono- 3N 0- f [ (2.679, l4md d2(dba) 3
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Intermediate F1(i): Ethyl 3-[(ethoxycarbonyl)amino]-6,6-dimethyl-5,6-dihydropyrro|o[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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EtSI\bHc(Sm) then stiried at room&g(grpg;ature for 16
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t hrough J furth&r 9"\md fromlInternmediate A
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MD as desqGii int |c above. See Table 1
bel ow f or—rares—and dat a~'EXAMPLE J9:
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at a.
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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mmcﬁ} tnmetﬁyﬁ)oroxnne (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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net hyl ene chl ori de was added tr| ethyl amne (0.07 ni,
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tube at 80 C for 16 hours and then allowed to cool to
C]pé{%%ﬁtanﬁf"é?‘rper ature. To the crude reaction mxture

Townresside desset was dided H diqeide goel6|16tmmjot)s(615\&a$)-|3n 2

L t hanol a tiorrin t room
el ey Pl it (R LG AT ) plitdlnyigtyiamine
(0. umgm 2a|3dnmbs érgSTHHQﬁ }mz Sgwsdsggﬁblmwaewmmanlom%cefor 2 h.

usli n a ient o to cet.o |
ere M utL acUR R [HsdFRT R jedissebed iopaOrTo )
Tnmhwahme sQﬁey WbQBBded Aeivel dokdibh %ﬂrré‘di fd?ﬁ?&ﬂ rtg’epaﬁantfé RIPLC
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U100 BBIRI: PR Qi A CRRIPYES! e OSsed PréduchEll s Gephie ol
OWE;OB'@% K19 were prepared using nethods anal ogous to
Exanpl e K1 above. See Table 1 bel ow for nanes and NVR
data. EXAMPLE K20:
EXMMPES X Vyp- f | uoropvrim di n-4-yl)-5-{[(3S, 8aS) - 3-
hydr opyrrol o[ 1, 2-al pyrazi n-2(1
Exafnples| Hiihbaugyl BiZ eea: prieparedysing methods analogous to Example H1
abg\% rggé/%ﬂgﬁrﬂ’e%vﬂ‘o% n%[rﬁ:ls%\ﬁrd%l\ﬂi? o%id?‘m ne Exanple K20
aréd usi ng nmethods anal ogous to Exanpl e Kl
above except



that E4 ii was substituted in place of (2R
55)-1,2,5-trinethyl pi perazi ne hydrochl oride. See

wa asUs@oékepel ow for NVR data. EXAMPLE K21: PCT/IB2008/000297
5-{[(2S,5R) -2, 5-di net hvl - 4- (t et rahydr o- 2H pyran-4-yl)p
I perazin-1-

yl I carbonyl } - N- ( 2- et hoxv-5g2f | uoropvrimdi n-4-yl)-6, 6-d

imethvl-1,4,5, 6-

t et rahydr opyrrol o[ 3, 4-cl pvrazol - 3-am ne WO 2008/ 096260

PCT/ 1 B2008/ 000297 - 70 o O CN'CH3 10% Pd/C, MeOH /N H -
ECI—NIIB O%Hp 4% '/HNJ Cl\L]hCHST|OPr4) 3C" H3C

- yI)pl pera2|ne To a re of
(2S, 5R) - 1- benzyl - 2, 5-di dn;@l pi per ine (11.0 g, 53.8
mmol ) and of tetrahydr -4 yrane (5.39 g, 53 8
mol . at 0C was added rmgf spropOX| de (1,9

| mxtu

67. -3PBA Theﬁsulnt s sti rre t rt

ovekpFghtycgnda rangeMesuspewbs ST—_BVH;I ntd.

t he suspensi on Was addedogt OH ( -) an H3

(4.27 g, 64.6 B} 1.20 eq). Th% ultimg msture

was stirred at rt for 24 h. The reacti o’ m xt dig was
then quenched with water (5.0 m™Y and @Hcy_el | ow solid
was generated. The suspension was di clJ‘f Wigh Et OAc
(400 nmL) and filtered. The filtrat& was “hcentrated
under reduced pressure. The resjdue wasw 'érrcﬁ’ di | ut ed
with Et QAc (500 nL), dri eqy@vcar Na2SO4,. . bl filtered.
The filtrate was coll ggf/e Nconcentraf ed under
Q,Mna

reduced pressure to af Vel low oil. The oil was
diluted in THE (400 mey). and NyF'socyanat e was added
to renove secondary a . The [jspensn on was filtered

and the filtrate concentrarbed The resi due was

IntdHieklEtEAsRY £8ldti@spiro[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




chr omat ogr aphy using 50:5:1 CHCl 3/ MO/ Et 3N to afford
the desired conpound as yellow oil (13.0g, 84%
wb ndogfonedh ate K21(ii): PCT/IB2008/000297
(2R, 5S) -2, 5-di net hyl -1- (t et rahydr o- 2H pyr an- 4-
yl ) pi per azi ne.
(2S,5R) - 1- benzyl - 2, 5-di netdyyl - 4- (t et rahydr o- 2H pyran-4
- yl)piperazine (13.0 g, 45.1 mml) was dissolved in
MeOH (500 ni). WD 2008/ 096260 PCT/1B2008/ 000297 -71

the\-/ﬁ/at}ﬁn Sk érPH %ﬂgféjo\}e?ﬁlghta Tﬂé%g{p ﬁ%@}@écﬂ@ﬁ midiéNas

S preV|ous rged
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' | 2
o SRR Sarntpteol 6, AL ROpt R 8l o
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TaBleH)beldw @6t NMR.dBfa.(m 1 H), 3.25 - 3.37 (m 1 H), 3.37

- 349 (m 1 H, 4.03 (dd, J=6.97, 5.46 Hz, 2 H).

Exanpl e K21: 5-{[(2S, 5R) - 2,
EXAaMPUES Rgl+HAof t et r ahydr o- 2H pyr an- 4-yl ) pi per azi n- 1-

Exgr:rfglggrﬁ%oqr}/%h 30 G/Se?_e S}e%gl)'( d uss_ir]:gI r%gtrh%gg girlgﬂ)gélﬂ]s_ tAé_I%/)lePn;p?é EI_1 dabove
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COI’TpOUﬂd was E& ared usi ng net hods anal ogous to
meghyigaiahy dropyrralabise-almsazinanee 1ablelicvriew forigeres-and NMR data.
EXAI\/PLE K22:
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EXA ,I|1s Nrfrflsorgs2propylpyrimidin-4-yl)-6,6-dimethyl-5-{[(28)-2,4,5,5-

tetr‘gwr@ﬂﬁ\m’ beézﬁ-ﬁ&l%é%&ﬂ“—r 1.5 Birfndr Vi ARS 4248y ribol-3-amine.

rcarbonyry-2,5-

d| nmet hyl pi per a2| n 1- yImet hyl It et rahydro- 2H pyr an- 4- ol

Exanpl e K22 was prepa’Hed usi ng nmet hods anal gous to

Exanpl e K1 above, g®gept H3 iii was substituted in

pl ace of (2R, 5S)Ht2{sHt ri met hyl pi perazi ne. See

Tabl e 1 bel ow for N¥MR'ata. EXAMPLES K23- K26: Exanpl es
K23 24 were prepared using th ¢thod descri bed

K1 abea(,g Sesg&pt N1 somers A and
H,C f)CI5
\QN estf vel y, \AEI[de/(SUbSt i £ 0t ke of

L8,
&2 5S) 1, N2n5d 1 FTEthytpiper agene. EXappl as K2%nand
K26 wer & |SK prepared using nethods andl ggous to
Exanpl e K1 above, except that E5(XI1)-|SFO s A and B,

To pRbasye YessbLwd e e b B o iGudh dryiamino) 6.6

dinvatiyra8-dibydvas H-phsblo[3 4-elpyiazoRb-gi-¢( 2,4 6 GHatramethykpigerazin-1-
See Table 1 below for nanes and NVR data. EXAMPLE L1:

yl)I\I-(2 et hoxv-5-fluoropyrimdin-4-yl)-5-[(4-fluoro-1-nmnet

mefdnBh@ €0.11 80 §; 8:330 mmol), 2-allyl-4,4,5 5-tetramethyl 1,3,2-dioxaborolane (1.12
yll -6, 6-di net 6-tetrahydropyrrol o 3, 4

b
0.6 %‘5 S{m%gae&g%?ﬁrh%n% %éfb%gobgémﬁtﬁq ¥5eldg) 000297
bistdiphenylpR6s$HiRo)ferfocehBpSlladiuri(ll) dBRiokdiBethahdNadddet (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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After heating f 5 hours
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t r ' [
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belawdornanseend MMR:databel ow for NMR data. EXAMPLES L2 -
L4: Exanples L2 through L4 were prepared using nethods
anal ogous to Exanple L1 above. See Table 1 bel ow for
EXAMRIESIEINIVR dat a. EXAMPLE L5: N (2-ethoxy-5-fl
uor opyri m di n-4- vI) 6, 6-di met hyl -5-{f 15(3, 3, 3-
trifl uoropropsy per| di n- 4 | capsgnyk}-1,4,5,6-tetra
hydropyrr% a,me@»rio\ O0OFFON

rlu O—H—E‘BC‘Z N *CB°AcOH #. F N F- /~
NaBH3CN Fhf L5(|) L5(ii) 0SBz (sl F F~N F L5
(iii1) Internediate L5(i): ethyl

1-(3,3,3-trifl uoropropyl)pi peridine-4-carboxylate. WO
2008¢ 96 0 PCTA B20$8/ 000297 - 73 T, 2 sol ution of
et hyl li doni peco 13.00 g, 19. 10W| n THE (20

m -) and Ve B 'ﬁf - ) B adgegen "\ Sk

3, Sragah] kalghd@ opr op | detyde 4}% 14 g, 19.1 mmol ) and
AcOHzc(oio@@e j\;@ﬁm) fol I'dwed by@. um
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x R=H (J1)
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J(vi)
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



washed with brine, dried and concentrated in vacuo to

yield a white powder (3.3 g, 68%. Mss Spectrum
wéabMod2e6 CLIHIONF302 (MrH): 254. Found: 254. pCT/1B2008/000297
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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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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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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-

CD(JJ

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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/| NO0.85- 0.94 (m 9 H), 1.02 (s, 3 H, 1.04 HCH3
wodoosdséedt Hz, 3 H), 1.55 (s, 3 H), 1.62 H3C Hedir/¥iddoaR0297

1.69 (m 3 H), 1.71- 1.87 (m 1 H), 1.90 A4 37.6 F~-N

(s, 3 H, 2.08 (s, 3 H, 2.13- 2.24 (m 1 488 H),

2.52- 2.62 (m 2 H, 2.834m 1 H,

N-(6,6-di methyl-5-{[(2S)-2,4,5,5- 2.92- 3.15 (m 2 H),

4.27- 4.59 (m 2 H),

tetranet hyl pi perazi n-1-yl ] carbo -1,4,5,6- 7.03 (br.

s., 1 H, 7.83- 8.01 (m 1 H), (r@

t et rahydr opyr poho[ 3, pyrazof:- 3ayl UOKO- N2-

10. 05 (br. s H) . Aﬁb@but rlmdl") B ,?ﬂ*d T‘i’fe

acetate sal fn C eH3—H——HHIVRN{ 300 WHZ—’I;MS

m xture of [ N rotanmefgj*s pp 432- 0.49 (m H) ,

H3CC N 0%54:N0. 75 (m 2H), 0893 (s, 3H),

1.12 (m 6 H, 1.54 (s, 3 H), da®3 (s, 3 "

H, 2.08 (s, 3 H, 2.12- 2.25 (m 1 H), A535

2.53- 2.68 (m 3 H, 2.76- 2.90 (m CH4§L2/\C+F320-

3.32 (m 1 H), 4.15- 4.63 (m 2 H), -« Q}

N2- cycl opropyl - Nd- ( 6, 6- q,hrgeg,hyl [ (2&r 4, 4, 5, 5- 6.81

(br. s., 0.3 H, 7.37 NH07I—I) "|Y

t et ranet hyl pi per aztsf- @ I, onyl} ,4,56>"7. 82-

8.11 (m 1 H, 9.47 g, e

tetrahydropyrrol o[(3, 4-c] pyrasz\G y1)25- 10.26 (br.

s., 0.7 H, 12.29 {6r. s..

fluoropyrim'dine-2,4-di.amne H, 12.45 (br. s., 0.7

H. OHCCH3 H3 HNI\/R(SOO I\/Hz DI\/ISOdG m xture of

N N H3C rot ane )? 0.97- 1.10 (m
Inteymediatg K2A (i) §23§ M- beﬂZldz? ?glme}hy'#is@e@%’dw Kﬁwym%
y)Rp&8zing, 3 H) 2 13 2.26 (m 1 H) A6 10.8 H1' 3

2.51- 2.61 2.64- 2.93 , 446 F ICY
Tog maiurs oG2S, BN £ Ry Smetingoperaring (H-0 g 556 Ml and
of t%trz(ah&hré—dﬁ-py%n LA 538 %rﬂas) rat 0°C wa38ad1dzed(Tr|T(]IV)

di met hyI-SFKe?(F(% 1 H),

isoprapexidpr(19.2 mL,®73 mynol). The resultlng mlxture was stirred at rt

ov%rﬁ&hﬁgﬁ‘& Q%b%n%@%ﬁ%%éhzsgon{\k%é:agtgﬂgg. t f'l}egsturéggns%}u %v%)s/ 15
addechEE}H (26 m]-panchlaCNBHA (#.27-d, Ibdc mmal,-1.24 eqnszeswting

. 7 i di ne - di anj 60
miflr ol G824 ' The|dReeds Mol 8Tgintgndhilied g
wateivi(.0Pal0) avgreeyelleawNidid was gerB@tedH3The sUSKeRsiIOB GGsMitpted
witpmg ?4(58 ﬁﬂ‘_%ﬁd fﬁ{ered. The filtrate was concentrated under reduced
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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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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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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
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Intermediate L5(i): ethyl 1-(3,3,3-trifluoropropyl)piperidine-4-carboxylate.
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Intermediate L5(iii): 1-(3,3,3-trifluoropropyl)piperidine-4- carbonyl 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(J)Lc;

°~" L6(i)
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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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ylJamino}-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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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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Wtﬁlg‘thg ﬁ@e)?yﬁ? %%sl eEllgu ratéltf)Rgﬁgfeg%r}cézﬁonsqemﬂ'gb?mli(iqlr:?fpts, those
skillexi 619therart WillHecognyjzd that Wamations Gn@-odiBedtiphs al, Be Ghade through

ro%ﬁ%lreg(la hit Rclerﬁagd mctlc%ﬁg&eg H‘%jan%? ﬂ;ﬁ '_tlhé:'_r@ve?‘utlgﬁ3 fs intended

not to be limited by the foregoing description, but to be def ned 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)
QHLC, CH, TH NMR (300 MHz, DMSO-ds mixture of
N N rotamers) 3 ppm 0.93 (s, 3 H), 0.98-
H,C \Cﬁ’\ I N 1.07 (m, 6 H), 1.08- 1.20 (m, 3 H), 1.55
N (s, 3H), 1.64 (s, 3H),2.08 (s, 3H),
HC Y N_C 2.14-2.29 (m, 1 H), 2.52- 2.64 (m, 2 H),
A1 2.69 j/\/ 2.77-2.94 (m, 1 H), 3.23 (s, 3 H), 4.32- 442
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).




N 0.96 (dd, J=11.75, 5.94 Hz, 6 H), 1.31 N (g, J=6.74

Hz, 3 H, 1.55- 1.61 (m 3 H, NNH\ j 1.67 (s, 3
wbipoosho@8o ( s, 3 H, 2.10- 2.14 E3 13.1 H3C N PctmB2038/000297

H, 2.16 (s, 3 H, 2.33 (t, J=10.61 429 Hz, 1 H,

2.67- 2.74 (m 1 , 2.95- 3.04 H3C (m 2H), 3.30 (s,

1 H, 3.35 (d, J=5.05 -78-

N-(2-ethoxypyr|md|n 4-yl)-6, 6-dinethyl-5- Hz, 2 H),

4.25- 4.36 (m H) 4.61- 4.71

(ki 29, DR - 2, &4, 5- LT T net nyt prpera

Im-T-yf [carbonyt j- (m

Ex. | 2afy) , 803(d Jsubetw® Hz, 1 H). |1 ,4,5,6-fetrah dro ms
No. |,(pM) @ 3 A.¢ rgﬂHﬁfAONan‘ ne \\D 2008/ 096250 'HNMR _(m/z)
PCT/ I B2008/ 000 A 84 Ki Ex. |app Structure M5 No.
nM | UPAC 'I\Mlag(e\ Mz O H3C CII'I-BMFF-G%D MH% g'\M_O-QNmNu'EH
NMR (300 “ d 0.93- N,/
1.20] 1. 294&%%% 59YN NY. CHH%’M g mﬁ’s Ms
a2 |H751/91-202 (m 1#P)'Eetea, 5 F |53 220 @52 H)22 782 44, 130, | 460
H 2]70- 2.78 (m 1fH)+B13 F 2. gg“?{gff@%w 13'491456
2. 994 3 1 (aB.dindethllp-{[(25)-2,4.5.5- ot H; 9.88 (br. 5., 06 H))12 11
5 (] ngﬂp'@cam IAEaRpRIA468. 3 | S 530,48y 1236 53 5 (08 4 1)
4. 064 Aetr m pyrazot-3-yl)-5-fl oro
T eth¥ipyrithidine-2,4-diamine . _ .
INERE uoropropyl ) PI pera2| n- I-yrj¢ar ponyl }- NF( 2Z-etnyl -
4. 641 479(m0H23 2 8.26 (s, 1 H)
5-f1 lior o | 'Nn- Nyl) -6, 6-di mg *h R(004""*253
dro frol o 3 I-3Hamne (
( %O VHz, H‘DIVBOdG N ﬂ165](‘6|—@30 3H32
A3 1‘.3 (t, J=7. 63 N r{;Llos H) , 1 ’%"zi(ﬁl‘;‘i’%ﬁﬁﬁ §§1m3—9 H), ]238:{% 488
1.59 8,5 % 66%[—{) é 4,55 0
{[(28)- 1 4.33
- 1.9 ic){%;-: p3raz?n ]carb?n % 394( 1#5,123)
(m 1 h-BSGté@bydrdﬁyn‘oloml@Im&@olé -¥I2e-86 (m 3 H), 2 93 - 3. 14
(m 2. ¢ (fggqpyrnmdme*aﬁﬂwmm%r hyl - 5-f1 yor opyrimi-di-n-4
H|) . $.37 - 3, ﬁé i 64d5§ 'j’fﬂNl\W@(fﬂﬂHzé DUS0-49 8 om
a no I [ ade B4 (0l DH)31.02(s, 2H)}H).Q4
% ?26 (s, ]'1 p_?* L y &p§4Hz 3 H), 11’55(s 3H),);|.)62-
: C : % 3 H), 1.71- 1,87 (m, 1 H), 1.90
A4 | CdrBY azoI 5( 1H) W] afbony’f*} 1, Bs. A0l 2.08%s, 3 Hyl2. 13 2.24 (m. 1 488
di neth @ZI n {[(2 IHH), 683 C6A {32 HH, 2.83 (N 1MN), N
N N EL 3 8 ?,9’6?@( 2H)§4q.2|)4. _(r§§H),
et I]ca 03 (b 1'H), 7.83- 8701 (m, ,
(s, telfﬁ)ahyarogé az(om yl) N | 10,0 br 5. 1 21) %1 )
lsobutylpynmldlne -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-
‘ CH,4 B 1.12 (m, 6 H), 1.54 (s, 3 H), 1.63 (s, 3
H), 2.08 (s, 3 H), 2.12- 2.25 (m, 1 H),
A5 | 395 LY v/ 2.53-2.68 {m, 3 H), 2.76- 2.9[(‘)](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 :
)\\N N'H HtNMR §3500 MHoz,glgl\(llsg-g(; gl);t;re of
H3C \ rotamers ppm 0. S, , UWI/7-
@CH (N 1.10 (m, 6 H), 1.54 (s, 3 H), 1.64 (s, 3
H.C H), 2.08 (s, 3 H), 2.13- 2.26 (m, 1 H),
e | 108 ) L\( *CH, 2.51-2.61 (m, 2 H), 2.64- 2.93 (m, 4 H), 445

N*-(6,6-dimethyl-5-{[(2S)-2,4,5,5-
tetramethylpiperazin-1-yi]carbonyl}-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-5-fluoro-N-

3.16-3.32 (m, 1 H), 4.29- 4.60 (m, 2 H),
6.55 (br. s., 0.3 H), 7.07 (br. s., 0.7 H),
7.76-8.12 (m, 1 H), 9.46 (br. s., 0.3 H),
10.15 (br. s., 0.7 H), 12.29 (br. s., 0.3

methylpyrimidine-2,4-diamine

H), 12.43 (br. s., 0.7 H).




F1 39.9 H3C H'N
H 2.
wd 2808/08624099 (m 2 H) 8.19- 8.21 (m 1 H).

5-[(4-fluoro-1 -nethylpiperidin-4-yl)carbonyl]-N(5 fl

/CH3 2.06- 2.1

62- 406 "NN2.73 (m 2 H

8 (m 2 H 2.43 (s, 3
3.17- 3.19 (m 4 H

PCT/IB2008/000297

uoro-2- met hyl pyri mi di n-4-y1l)-6, 6-d
i met by 1- 1,4,5 6-tetrgh dro rrolo 3,4-c
razol-3-anmine OH 3C CH3 HeN N N'H NWR (300 Mz,
DMSO-d6) S 1.15- HBC NN 1.27 (m 3 H) 1.68 (s, 6 H
TKI5(S, L H GL 254 i ] CH3[L.37- AUJ.(m Z H)
Ex. [2a®24{ 2.15 (m 3tbhturd20 F N 2. 18 (s, 3 I—DH .61- 2.75 ms
No. | /(rM) |_|\ 2 1@ (IMPAC Name (m/z)
N N R (300
N- (2] et hyl - 5- Rt Bpyr i m di n-4- yl ;gpmgqu) urg of
H 4/91- @%%1 \ 8.22 (s, )110 1.16 (m, 6 H) 1.54 (s, 3
met hyl pi per.ivdi’ncH- )caleorgin 1-4 Hﬁiwﬂl)(ng 9<s 3H)214 2.26
‘>6tetrah dr e Th-c 1 I '%@—B
A7 0 474
H’?\H\l N *H NMVR (30G CAVBO- df)ﬂ 281428;,"2 620 or 5. 0.3
1.23(m 3I—|)Nt(62¢hmilethﬁ8([[[2$ﬂ2|'4)5flﬂ 54 NGeM3. o<(sr s.3.7H), 736-811 (15 1
3 H) ]i et&ylpgpgra -yl]garqnvyIEN4N6-NQH :E)i Ls 0 H 1(1)2 é 152 0@0
ro O ra O, y . r..$.
(m ! ?Dayié’.ﬁ%jbln?’*é%?fﬁ@n%?‘l 7; 2:4
<. (U] Z. 04 4é90Hd- dH'X N (m Z H) ‘HimmtbcsooiAI-HLszmdsduxtbl)eof
3.784 3.93 rotamers)appm 0.93 (s, 3 H), 0.99-
N-(5{fl uoro@ hpyr|Hm di n- 4- %H . b%an’efmf’m A7
1 H) | 4. 42uc2765 ¢ mi Hh _4nd8 ‘)LZ 2)24(m($i H), 2.52- 228(m)(12H),
A8 | 5.9 3s 8aS) 3- nef*hyl hﬁxahydrop; pBOMO] H), 22. {30ym, b Hhpa7. | 442
8. 16 EG }_% 3.41 (m, 1 H), 4.30- 4.55 (m, 2 H), 5.97
1 0.
al py aztgtr;ﬂa @@L §?J #&fﬁmﬁmal 4534 7631 15 At o
dr o 1 r ol t@raisydrpyfold[ BZyraZot-AENIE WDOZG 84066208 H), 12.13 (br. 5.,
PCT/ | B2008/ s¥0bRigigine-2,4-@&nirjj Ex. [8pH). 847 (1@ @RV~ No
nM | UPAC Nane RECNRAR i1z OH3C CHnik GRMHz, DMSb‘demmNeN
N " Hl NVR K , / O d6) 6 O. &&meMmea}s 9%, 0
H 1|55 (s, §(39H3H) 1&%313
o | L85/ (m fsCH) 1. 8946 @ whoel ”
H™2|15 (s, 3 H 2.2 _®. 39 417 (sF6 )m1813 Jeflm, 2 Hi 4.3¢ 853 3
H 2| 63- 288tk ,3{[(28)2455 (m, 2H) 597(br s.,0.5H),6.38 (br. s.,
N-(5 f|tbl&ﬁ\&hyﬂ)|p&§ﬂ] Q@ypbrylI, 561 4- ﬁgﬂ @; (i{]‘gﬂ'ﬁﬂ%@“’{j)‘ze
2.92 3‘6‘@6&’drg°mff°'ﬂ3 IPYZEZCG‘:%y') Q
c_frloc etJ’W'ﬁ_)’”E‘ e-24-diamine; ;| n—,; a 0 17 o 95
J IL Lu, JI\} \)C’+I LILILA A% Ilyl |JI |JCI a1t 11 J. II} O. L7 U. o J
W chr banyl; 2°11>,4: P |
tet
yl]cprbonyl} GNW ro‘)yrrzw?R(g SOda 400 MHz) 5 ppm
OQ‘ N*‘%_/ 0.94-1.12 (5H, m), 1.43 (3H, m), 1.57
(3H,s), 1.68 (3 H, s), 1.90 (3 H, s), 2.09
A10 | 1.01 N F (3H, :), 245(3H, 2), 2.66 (1 H, rsn), 457
HiC 2.81 (1 H, m), 460 (2H, m), 8.22 (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
O H,C_ CH,
NN
HCr” N / _N 1H NMR (300 MHz, DMSO- ds) 5 0.91 -
N(\J‘cm H 1.05 (m, 6 H) 1.052- 1.28 (m, efH) 1.47 -
HN._N__N._CH, 1.61 (m, 4 H) 1.61 - 1.78 (m, 5 H) 1.90
A1 | <10 LI (s, 3H) 2.43 (br. s., 2 H) 2.69 - 2.94 (m, 530
F

M-(S-{[(ZS,SR)—Z,5-dimethyl-4-(tetrahydro-2H-
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

2 H) 3.01-3.16 (m, 2 H) 3.17 - 3.29 (m,
3H)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)
12.29 (br. 5., 1 H)




w0 200810962602 (3 H,

c razol -

3-amine HNC CH3 H O ~ gN N _<<H3 1H NMR (400

WHz, DMSO-d6) 6 ppm HcrNcH HNO.91 (3 H 5s),

m, 1.06

1/~ (3 H d,

J=6. OBCTB2008/000297

1.57 (2 H, s), 1.68 H3 7.21 HCNF (2 H, s), 1.91 (3
H s), 2209 (2 H s), 2220 HC (1 H s), 2.45 (2 H,
s), 2.61 (1 H s), 2.81 _go

N- (5-fl uoro-2-methyl pyri mdin-4-yl)-6, 6-di net hyl -

(1

Hs)333(9Hs)460(1Hd
. Tazi 1= J=7. 58 HzJ;
Ex. 8a®2 (1 H s) sydu}tarar bonyl } -1, 4, MS
No. |5(nM) ¢ et r ahydr nHU'MrCrNamPQ A c razdl -3-amineHNMRC 1 NN (m/z)
NN\ H3C U NOLh§ (400 MHz, DMSO- d6) 6 ppm H3C H
F 0.81 (\4t = H 3 H), 1.37 166r Rembz drddt 046 0.02-
7.29 G- I—%)~ ("t d, J=7.14, 1Ha(n8§gz;me 21765 3*;“%; (3713
H) 157 (T WM, RL._86- 45: z s
a2 | 2<081 (m 1H) ]2 o (s 4 |k o E”Asﬁz 3)22030 516
2. 66 2 4 &bg nsz H)230l2|)3168m
1 H 3. (5[ 5@255"1 %72 2 i& 1-3.97 (m, 2H)438-
. ran i Zin- =3. . .
pi per d2i tippjdj 9;154 yaz \ u’f%?‘b- LR (P BV i o
i n-4- V| )etrﬁvl,Sfﬁer m’ﬁﬁk W diamine
1,4,%, 6-tetrah Yy ol of 3, 4-c]ipyrazol -3-am ne H3C H
NN H3C N w;d). '*400 WMHz, DVBO d6) 6 ppm N 0.80
(t, J=7. 451/ N1.37 (dt PH@%?%H%%H&?W%;W%;O
Hz, 1 H)HCT. 56 (ddHN ~oJd&i4. 1509 a5
A1 (29 6 H) ,H5508Ni8-193 19%?@3’ 208 a4
(m 1 y|2 (%" @3 $-|m)38 (1,H2) ﬁ)449(1d-1
‘]:10; §I oro- “meth ldlrj—li;i)l 3)711H£ (1Hs) HSC— NCH
H, 3 ethyﬂﬁﬂ,sqs-t@ hﬂd%pyrrao[ 3. 33 (S, 4 3 H, 4.61
(s—2 8 ?r]pvratolﬂﬂsfae 28 Hz, 1
5-{] 3R) 3-et hyk rrpt hyl pi perazi n-1-yl ] carbonyl }- H)
N-(5-f| uor o- t \yI‘prrlml dli n-4-yl)-6, 6-d i
nmet h_ <, "HNMR (400 MHz, DMSO-ds) 5 ppm
1, 4,5, 6- et 'Pgdwopyr o[)3, 4- c] D). &9
A2 | 2608 096260 /1 B2008/660297 @ (3H Y 3}4?2 D 5os (ZZ :g; 431
332(18H s),4.70 (2 H, s), 8.21 (1 H,
5- {[(28,5R)-4 ethyl-2,5-dimethylpiperazin-1-
yllcarbonyl}-N-(5-fluoro-2-methylpyrimidin-4-yl)-
6,6-dimethyi-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-amine
o HC * H\
N
}’“ Ly 'H NMR (400 MHz, DMSO-ds) 5 ppm
N N 0.91-0.99 (10 H, m), 1.58 (3 H, s), 1.68
(jc“s HO N (3H,s),1.90 3 H,s), 1.93 (1 H, d,
AA3 | 148 N . J=10.86 Hz), 2.26- 2.30 (3 H, m), 2.31- 445
H,c—f CHy 2.40 (3H, m), 243 (3H, s), 2.66- 2.78
5{[(28,5R)-4-ethyl-2,5-dimethylpiperazin-1- 227';" "‘)93'04 (2H, 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
CH,
o N : .
>\._N | N 'H NMR (400 MHz, CDCl3) 5 ppm 1.09
N ¢ CH, (d, J=8 Hz, 3 H), 1.33 (d, J=8 Hz, 3 H),
H.C N N=( 1.72 (s, 3 H), 1.76 (s, 3 H), 2.21 (m, 1H),
ana | 147 3 N_)_ H‘S\\,/N 2.27 (s, 3H), 2.45 (m, 1 H), 2.57 (s, 3H), 47
: 2.66- 2.69 (m, 1 H), 2.92-2.98 (m, 1 H),
H,C F 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




Ki  Ex. app Structure M5 No. (nM | UPAC Nanme 'H NWMR

mz OH3C CH3 NNLN NH H3C~,.~ N N~CH3 ~ 1 H NWR (300
wiyhigos/obdse> Q S 0.91 - HN N~ CH3 1.01 (m 6 H) pdT@82008/000297

1.20 (m 3 H) 1.50 (br. s., 1 H 1.54 - 1.62 (m 4 H)

1.68 (s, N 6H)1.80-1.89(m2H)2.46(s,4H H6 14.9 F

2.53 - 2.55 (m 1 H 2.76_31_2.90 (m 1 H 501 ho

3.02-3.17 (m 2 H 3.20 - 3.30 (m 2 H

5- {[(28 5R) 2, 5-di mathyl 4- (tetrahydro 2H 3.75 - 3.90

(/R4 24 62—4—78 (21
Ex. | pypan- 4- yl met hylsepiétper azi n- 1- yl Jicar bonyl }1- N 8.21 (d, MS
No. | J(eM) 30 Hz 1 H)IUPAGNpe (hyrag 1 H NMR (m/z)

(5- flluor o- 2- netomé ermdln 4- yI)-6 6- di net hyl -
12.19 (br S.,

5, IN %‘, - P 1)0 5p C
Ay @«@Rﬂ i

AAS | 02992 -\ NJ- 1. 10 (m: H 1 JgAq(an(zwp(slsm)ﬂl(ns@ | 4e
HN N|CHB Or/62 (m 4 H) 1. 68)6% f‘*gé Zfé%
H7 2’ ehy-ayp no H)' H)( H)
-4 bl [
487 cﬁl?g r?%r)g di yri'zﬁ 00 -
5-{] dét}ﬂiﬁdnhy tetrahydro 2H- pyran- 3 80

-336(m2H)OH 477(m2H)
4-yi | pi pewy iaﬁarbonyl} N (15t 0801012 oD B BorkrbT

s., 1 H) ]_O 093101(m6H)111(tJ—72H23

met hyl pyri md| n- 4|-y'r‘ NGACd*bmat yha 6(1&5';5 %ﬂ%
;leeo

B1 {\i?%l b 3, 4 razol - ne OH3C 504
300 Hit'Y, DI\/ISO 46) S ppm zqm] OGE73( 8! (rﬂ:151)2?8
Hz, B H) NzelhyMIuérdN“ (é{f@s@a?m(dﬂ N (m 2H)32j2|)328 ), 329-
1.45 mmemo ropylE2, ﬂ@netmlpmérazmm (Men3. Hy 7.65
2.01 )% | (62 s.30H): 1233 (ﬁELs (1m) 6 :
2 94 tetg& rop%[ﬁ“ ;gcraéo o yn,lb%me 19 - 3 28 ( m 1 H)
3.49 o« c CH, H NMR (300 MHz, DMSO-ds mixture of
4-1((2R 5S)- p('s f1 uor o- 2- | %p;nsrgizaﬂn1r$@rsgr(ﬂ) .
m m
3.69|(m 04, N(bry s., 1 3H), 1.87-2.03 (
yl') api no] -6, 6- »«er,cm di hyinpwrf (L3 %0586 (nf 2
g2 | Bus B.21 (d, J 3 5 1H, 1)H)18i5854300(m1H)323(m 25)* 458
c] py[azol a(lh rkl LGAL] a%ngl} 2 5
s., H}tﬁylrﬂkamtgby B, Debyazhparh- v § R, ?&B" Vg Mdrn
r an- 4- o¥llcarbonyl}-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
)L 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,
! 3 H)1.66 (s, 3H) 1.76- 1.88 (m, 1 H)
~C 2.00-2.10 (m, 1H)2.14 (s, 3H) 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-clpyrazol-3-yl)-N*-ethyl-5- | (br. s., 1 H).
fluoropyrimidine-2,4-diamine




OH3C CH3 0-\ N N 'H NMR (300 MHz, DVBO-d6) S ppm 0. 93

(d,
1. 96
1 H,
J=11.

H),

J=6.03 Hz, 3 H),
wa 2608/06660 3 H) ,

1.35 -
1.64 -
(m 2 H, 2.14 (s, 3 H),
2.41 - 2.49 (m 3 H),
11, 2.26 Hz, 1 H), 2.&2 -

2.

11 (m 1 H), 3.36

1.76 (m 4 H),

1.50 (m N~CH3 N 1 H),
H3C N NGCB1/1B2088/000297

35 HO 58.2 Y 2.47 (m

2.71 447 F N (dd,
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09 { ;92 ig- 2.484{m H) 2 73-
7 ( 2 793.0 H 3 09
13d, J=98 31z, (1M, 317-bslp
1)3,40 (. J1589 Hz, 22"”2‘939%;7 ("1 2

H), egs ﬁass 1:2)76‘2

Ipyrlmd|n4 1 H),

m
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J=3.
0. 931
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B-yIFR2-¢thy]-5- @pryflmm@-%@lamme H)

+;'.,gw

ropyrrol 0o[3,4- H),

MR (3p0 MHz, DMSO-d6) 0. 91-

H) 1 Lpe
2@5'?&26 (sé/i))z%?)%@{?n W

30H 35 @LBHIL 151 3BinS 3 H)
H\7-85- RsHm. 1H) (0826
H3C N N 3 H)

11 1. 73 H ~ N 2 08
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B6

(s,
H 2
N (5
4. 66

{i&z

3C &
H3C~N~
1. 23
H'N

3 H 2. 54- 2.

74- 2. QDC£

f1 uor o- 2-
(m 2 H)*308 24

GgNH)/ q. 53-

Nyi di n- 4-
NlH) 10. (

L ,4,5,6-tetrah dro rrolo 3,4
-|3HHSCNNN H'NI\/R SOOI\/I—L
tsuwl
1.1
ylﬂa

§5- 459 F N 2. 72 (m 2

Y m (360 Mtz S0y ds - 051 -
H) 1.14- 1.29 (m, 6 H) 1.60

5) -2, 4,5, 5-tet r;\amat hyl pi peraﬁé‘n”’f 6&)1;]6 ORI 2

-1C(mr23|Z)Q16 1am4@ge47
{m, @NB’(B’SG‘GPO@ 1H)8.30- 8.40

{525, 1miNg 22" (m 3 H
| 1
I?c:?f o{:ia;;gﬁ{]gol 58 (m 3H)
idin rbﬂmtElB 1.62 (m 3 H 1.69- 459

1.32 12 3. 67
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N-(5-ﬂuoro-2-morphol|n-4-ylpyr|midin-4-yl)-6,6-
dimethyl-5-{[(2S,5R)-2,4,5-trimethylpiperazin-1-
ylJcarbonyl}-1,4,5,6-tetrahydropyrrolo[3,4-

1H NMR (300 MHz, DMSO-ds) 0.89-
1.02 (m, 6 H) 1.59 (s, 3H) 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-
3.57 (m, 4 H) 3.57- 3.68 (m, 4 H) 4.30-
4.41 (m, 1 H) 4.42-4.52 (m, 1 H) 8.02
(s, 1 H) 9.76 (bs, 1H) 12.22 (bs, 1H).

c]pyrazol-3-amine

488




FN1.70 (m 3 H 2.63- 2.75 (m 4 H 2.98 3.03 (m 1

H 3.

17- 3.18 (m 2 H) 4. 49-

wol2¢dsrbé29@r 0- 2- i sopropyl pyrim din-4-y1)-6, 6- 4p&EBIKINS/0297

H 4.69- 4.81 (m 1 H 8.28-
di met hyl - 5-{[ (2S) - 2,
(m 1 H 10.10 (s, 1 H -83-

4,5, 5-tetranmet hyl pi perazin-| -

8.32

yl ]Jcarbonyl }-1, 4,5, 6-tetrahydropyrrol o[ 3,4 c

razol-3-amine H3C CH3 HO NN /N cH3 1H NWVR (400 MHz,
DO d0) - Bppml—l\hlzd(s, 3TH) J..bb(S © H) I.9Z-
Ex. |2apb8 |(m J1 21. Bt@geHN \ 6 H) 4. 20 (s, E? 2.35 (s mMS
No. | M) |2 54. 4Q5 URACNampe (o o LN 14 .05 (d RO3 Lz (m/z)
H)F6.61(,SCCE‘>5H21 7.|34- 7.47 (m
5-[(4-fl uorg= | pi peridin- 4:;22‘J %g@ﬂ 1 [Psﬁdlf%@gn;sl
H 9.31 (brny H) 65 (br, 1 H) m
o |fluoro- 6-Het hyl pyr iNi'tﬁ/Ex)ﬁ“) 6, 44 él%;/ ,s,rs H)Zﬂséz (?,]n?'z 435
t &% ahdro rroio 3, 4-c-¥azol - 3- amHn@;;-l(:BCs COH&!)HOS@zb;l*)fN I
\N " H NNRN(-muoréIIQQS-MT‘EArb—LSppm % ° g
2. 114 2. @ény(@érin-#ylcarthnlf-eirdBylE Nl 1f (m& ; gﬁ “Z’é’H s)
2.52 (3H45§)te“ﬂ‘yﬁ yrpop[3gierlpgrazol i N | H
3631368 ('y?f.’y""%'%x‘e'z BES ey ot oo (3 O.M,ﬂ wm,nxtﬂregf
. . h 1 . a ; < i
(1 H d, J= SgL X 4-f1 uoro- 116®dd)¥ bprW.90%r. ., 3 H), 0.96
ridimn-4-y, W I/] -6, 6- Hz), 6.63%.,8H) H)6 @ /=62 Hz 3H),3
Hz), | 7. 42- TN CH, 122? J—75;-|283(H)31|_'57(i,33H%,5
. S S
o1 | di et hyl - (6- met hyW BH2 yl|X iHﬁfal—%a-é)se i/:g 278 445
tetra hyd ropyrro to c] pyrclmzli-) 37REBN@, 3.37-3.51
2008 62&?0 fﬁ;g:T/ ImI%Z'('i 000297 - ('88 HP(|4 37- Erﬁz (’ga ,8.11- if"*
Strug K[l\lligéz -tet ethy iper. zﬁﬁﬁ% i ?g%)ér s., E;Eig’(o
N__y+ Ni.48N% tetBydcbpyrb Ws@si 6): 8 ppm
0.90097(m % 47 (s, 1.66 (s, NN—SH)
1. 80 L H 1. 96-2- OBNMRB (360 M3, DR 5 pnoHS
HN (nn 1 #N3 H) 2.28-7 0350 mm&H) 20418 (mNH)
2.40|(s, 3IH) 2. 65- . m 1 H) '14{358
= | Hps4lel. 4.78 (m Y S (% 5 o ) *tﬁ‘%g‘??(%}% 431
(m H)264 2.82 (m, 3 H), 2.89- 3.06 (m, 3
N- (3] “%Aé,gvg hgw)ﬁegﬂ’;ﬁ V1| Y0 855481 (re HyA 248 1 br
1 |'|) %et(ak&ﬂrppyarol 4-c]pyrazol-3-amine 5(51 )
acetate salt
o)\r\isc CH,
Hom~N NN H NMR (300 MHz, DMSO-ds)
QCH\?(N 0.86-0.92 (m, 1 HZ), 0.92- 0.99 (,ﬁ,pé" H),
i 1.18- 1.30 (m, 3 H), 1.55- 1.65 (m, 5 H),
(( HNIN: CH, 1.68(s,3HT1.83—1.98(m,1Hr)1,12.10—
E2 | 164 Fr N 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 o 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, H CH,
oHC N o—/ 'H NMR (400 MHz, DMSO- dg) 5 ppm
YN \ N:< 0.96 (dd, J=11.75, 5.94 Hz, 6 H), 1.31
(q, J=6.74 Hz, 3 H), 1.55- 1.61 (m, 3 H),
( N ”MN 167 (s,3H),z1.88)(s,3H), 2.10(?1 2.14)
E3 | 131 HC" N)/ (m, 1 H), 2.16 (s, 3 H), 2.33 (t, J=10.61 429

nd
N-(2-ethoxypyrimidin-4-yl)-6,6-dimethyl-5-
{l(2S,5R)-2,4,5-trimethylpiperazin-1-yljcarbonyl}-

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
Hz, 2 H), 4.25- 4.36 (m, 2 H), 4.61- 4.71
(m, 2 H), 8.03 (d, J=5.56 Hz, 1 H).

1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-amine




{[(2S,5R) -2, 4,5-trinet hyl pi perazi n-1-yl ] car bonyl } -

1,4,5 6-tetrah dro rrolo 3,4-c razol
wolookldoddsR (400 MHz, DMSO d6):

0. 86

(m 2 H 1.53 (s,

(s, 3 H 1.07 (d,

-3-amne H3C CH3 H

N 1.39- 1.51

S ppm CH3 6~~CatiBiR008/000297
J=6.55 Hz, 3 H)
3 H 1.60- 1.76 (m 5 H 2.33- 2.45

(m 4 H 2.57 J4 8.64 HN 23469 (m 2 H 2.71- 2.78 (m
1H 3.02- 314 (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@ﬁﬁz Hz, 1T H)
Ex. | Sapp[ ( 3S, 8aS) - 3, &rudurmst hyl hexahydr opyr r ol o[l 2 7.40 mMs
No. (AW _13=11 33 dUMName 1 H) 9 27 (m/z)
a] pylazi n- 2( 1H) - g(l &rbonyl}-l\l— 3-fl uor o- 6- (br, 1 H
11. 8% (br ch/ 1H NMR (300 MHz, DMSO-ds) 0.93-
met hyl pyrj NgquH; 6 di met hyl|124 dn, §H. ZPQtZﬁahéﬁlﬂ 59
g |40 3, 4; razol - Fré\CHl—BCN 4 ’(% (55 $HN gdfg 513
(460 | Mz, O dé) sp% i cRr3 (%348 h
H 1]22- ﬁ{msemsdmmwmm 53- 31842 m4El)140 412(n19H)
(dd, H“'ﬁ? py)pingra '13 V'} 5746948 ‘"(?T'r'>8§6§5”@ 43 N
CH3 HN 32” ol f-§ 179- 3.90 (m 428
J=6. 55 Hz, —|)o+4c4<6+(d J 12. 8z Hz, T H 4.63 (d,
J=12(84 1 14 (dd, F J=8.tBNR @000vHzHMSOls)lppm
7. 40 (dd, — 0 093(dH J—6(;3:1253H) 11|_2|5(1t5J—763
N- (3¢ uor% hyh@YNYdlCﬁL 2-yI| i G- pet BV 5B obera L
E5 |Hep 1 9. 25 (br, 1 11773 (blzﬁ) 116(5 3H)236 2.47 (m, 1 H), 461
{[(35, 8aS 3- m&*tht Irrfex dro 7 35'11 H%g;%fyiﬁﬁ
a] py Ppér 8.5 (s, 1 iy feNQL 9§24 0
3, 4- ¢ Z'ﬁ""'ﬁ%;" gﬁ%ﬂﬁ LECAVR (400 Wz,
DVSO} d Sdpgnglpupblaan;(Deﬂ&Gol(s 3 H) 0.98 (s, 3 H 1.05
(d, H3C~N CH§ 29,H, 3 H 1.55 (s, 3 H 1.66 (s,
3 CHB HN N~ N /N\'s,3l—|)2.15- 2.25 (m | H 2.37
J6 1{17 H3C NJ} (s, H) 2.53- 2, 62nrpoodHz)ovdouds 187 84
6 H) (43 B)]-96 H
o |49 [ HBC kT TH) 300 3ads (mspspesrEammEm)
N- (3} fl uor o- 6- et hylfg;ﬁ'"dl n-2-yl %g@mamlgr}étﬁé%m%:;“?"ﬁl
(dd, | 8 ﬁ&@orgﬁ Tef'ﬁylmndwlﬂ -y)carbbiy -G53 ()
or [32 (11 H
{[ (23) ?&G%thhyggpgymlqmgEyﬁyrﬁaﬁn% ' gan: 1: y| ] ca}r bonyl .}
\Ul, 1 J, O-LcClrlall uru 117TUuUrvu
3,4-¢ “razol - 3¢ 4 3N
N (N 'H NMR (300 MHz, DMSO-dg) § 1.15-
HC ) 1.27 (m, 3H) 1.68 (s, 6 H) 1.75 (s, 1 H)
G1 | 254 H I:\(\:Ha 1.87-2.01 (m, 2 H) 2.02- 2.15 (m, 3 H) 420
FeN 2.18 (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, |,
\i/ 'H NMR (300 MHz, DMSO-ds) 5 1.11-
1.23 (m, 3 H) 1.24- 1.38 (m, 1 H) 1.54
CQCH (s, 3H) 1.61 (s, 3H) 1.66- 1.82 (m, 3 H)
CH 1.90 (s, 3 H) 1.91- 2.00 (m, 1 H) 2.14-
H1 | 398 L\N( 2.24 (m, 1 H) 2.44 (s, 3 H) 2.70- 2.84 429
FNZ (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,
a)pyrazin-2(1H)-yllcarbonyl}-1,4,5,6- 1H).
tetrahydropyrrolo[3,4-c]pyrazol-3-amine




CH3 H O |
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w6 2608/036286- 1.99 (m 2 H) 2.48 (s, 3 H J/'" CHBCNiB2008/000297
253- 2.66 (m 1 H 2.70- 2.82 (m 1 H J7 111 N CH3
3.02- 3.12 (m 1 H 3.13- 3.31 (m 3 H 424

5-{[ (3S, 8aS) - 3, 8a- di net hyldsexahydropyrrol o[ 1, 2- 3.97-

4.10
H) -yl

(m 1 H 4.37 (d,

] car bonyl } -6, 6-di net hyl - N- (

J=12.09 Hz,
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6- 1 H 4.53 (d,

Ex.
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3 am
B2008{d!
UPAC Narmgo
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“§9 Ki  Ex.

5-((25,60)-2,4 A-trifakthy|ieradin- )

A a0 Clpysazol-3-amine ~q ", 1

LN
)

Mz H3C CHA
, 04 (c17 3485 04

Hz yllcdrbqayl}-124, Sptetratydgmyrrgigg.4- 2 H) 3.22- H3C CH3 3.31

1 H) V\D 2008/ 096260

a'f;g"ﬁf %gw%o'\@ 5 olé@

g 1%%%’ ;Jyg@% N

Bi18.(7elgi23 (Lﬂ AHL 1043 (s, 38)8 J

417
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4,5
=3

r ol ¢

(@]

Mwo™
I

'n rret hyl - Nf

)trlmﬁ. b@erq
81 Hzi{fbb>1£1

i H-U u, cH Lo 9J i &
hylpyrldln-
71 "6. 53
\n ﬁ yl ] cd
=7.55
b 3, 4-cwnfazol - 3 an1ne 7 46
M8 5-MNiotd-2@refRy!yrifbidih-fy | D\l infeth@O
(25)-2,4,5, etra thgjpiperazin
)905§§3y|}34 "U A %ﬂé (S(r

I’OFfIYIT
yraz me

J=13. p9

2-yl)-5-{[(2s, 5R) -
(H NMR (400 MHz, DMSO-ds) & ppm
lP@bﬁ)‘]‘l -025405 3¢5t m), 1.06
6H 7(2H, 3
sﬂi i b %‘M’
"(1,H (45 261 1rl=r]
Kz 5). TV, s)H630 (BH.g9
IS A6 HBC N H
3 H, 1.68 J9 2.1 <

H4

£

.88 (s, sHm
19 (dd, . 62}

.65 (m
N roZ(rrethoxy
yl]- 66°=e(|mathyl 5-{[(2 S

razi
}}4N , 6-tetrahydr of

;14 bonyl )

5-{[(3S)-3-ethy!- 4-methylplperazm -1-yl]carbonyl}-
N-(5-fluoro-2-methylpyrimidin-4-yl)-6,6-dimethyl-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-amine

Z2.05- 7.

TO (M 3 461 N- 3
1 H, 2.54- 2.62 (m 2
3.41 (s, 2 H), 4.39
&WR(M&)M dv0- db) stdhm
zpmmsudt

Fotte £ U e ey

1.94 (m, 1 H), 2.08- 2.14 (m, 1 H), 2.16
DY 4 1) 046 &, 3H), 2.66- 2.74 (m, 1

H), 2.76- 2.83 (m, 1 H), 3.21- 3.28 (m, 2
H), 4.61 (s, 2 H), 8.20 (s, 1 H)

417
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50.8

Xﬁ»*@
O

H Cs‘
H,

5-{[(3R)-3—ethyl—4-methylplperazin-1 -yllcarbonyl}-
N-(5-fluoro-2-methylpyrimidin-4-y1)-6,6-dimethyl-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-amine

'H NMR (400 MHz, DMSO- ds) 5 ppm
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),
2.16 (s, 3 H), 2.46 (s, 3 H), 2.54 (d,
J=10.36 Hz, 1 H), 2.71 (d, J=11.37 Hz, 1
H), 3.25 (t, J=14.02 Hz, 2 H), 3.33 (s, 4
H), 4.61 (s, 2 H), 8.21 (d, J=3.28 Hz, 1
H)

417




crazol -3-amne OH3C CH3 H3C NXN NH 1 H NVR (300 MHz,
DVMBO d6) 6 0.89 - 1.02 (m 6 H 1.24 (t, J=7.63 Hz, 3

wohooshde26883 1.46 - 1.61 (m 1 H) 1.57 (s, 3 H) pdyshoodiNo2e7

N~CH3 1.69 (m 5 H 1.71 (s, 3 H 1.78 - 1.94 J10 <10
LN(m 2H 1.86 (br. s., I H 2.67 - 2.79 (m 515 F
3H)2.79-2.89 (m 1 H) 2.9%63.13 (m O2 H 3.05 (br.
s., 1 H 3.74 - 3.89 (m 2

5-{[(2S,5R)- 2, 5-di nethyl - 4- (tetrahydro- 2H pyran- H)

SZ(DT. S., L H) &4.59 - #.84 (1 2 H)
Ex. |4appl rret hyI ) p| permetmel yl]carbonyl }-N-(2- et rlu/l -5- 8.20 mMs
No. | ( (rRM) IUPAC Name (m/z)
quoropyrlmdl no*hc F'}3 6, 6-di netHyl -1,4,5,6 tetrahdro
rrol g %g rl‘ﬁne (}BCCH3XN NH 1 H NMR (400
VHz, o{éa N |—|3(;, . /-4NNMR©3¢0 MHz DMSO- ds) 5 0.91 -
(m 6H) 1. 34- mlH}n 15-cHON CH Pt
H 1/53 - 1460 (m 5 64 Jl]{%b ’162‘)3 45,%)67
He |-142. 16 (m 1 2 7OF- 78 485 msszn 2767899(n121 b$8 501
" STt ket e *%z‘%g g
5 (i
5 51 { SR M{é&i’ﬁ,m (té&?eﬁﬁ T
4. 06 | +5- fﬂiorl métﬁﬂlpyrimo‘n%yﬁﬁéalmthﬂ 60 H{ M19%r.s., 1 H)
4-yl p|1pférsaﬁuawdfmpr{%¢'ql%4aqmwewyﬁ} NH(4- H) 6.31 (br. s., 1
H 8/16 (br
e OXypyT T M d fh,&- ¥h,) - 0, 0- di meyhyl =1, 4,5, 6- tetran
dro frolo 3,4-cl« I - am ne WD 2008/ 096260
PCT/ |t B2008&¢: 9 / Q0 Ki Ex. appMStabmmmzqust&)s oz -
(nM [ UPAC City IE\4I n z %mlN A 25K-IT1IBIMR1 50 -
nr | (480 'VHZQ/BO d6) "8~plgsts /~P r's. 6&)%\%32%7%& 487
61 1.3 143(m§!) 1.52 wss.zé%l@nhl 171(m
(M 6 skPos IR -dinsothyi3-EDanydro@R-pyrand | 280 BB (’“:1@')‘363( Y7 (i, H)
2.37 (s4-y|&.pagzm21 -yG@rbeny2N-GSudra- 2 | A6 f-|)12*>8?3122bf901k*h1 1
th -6,8-diNgthylfl,4,56- 1 4 . -
gl)gi \ nlgt;a y);rropyrm) %pyllr'ggolﬂmm%; 1443.19 (m 4 H 3.83
5-{[ 28 5R) qul t",Jny 4- (t et nahydro-2H pyran- H)
4.04(- 4.15 (ﬁf‘ I\H] ¥.56 - 4. 68" RMR 300 MHz, DMSO-ds) § ppm
N CH, 0.95 (d, J=5.27 Hz, 3 H), 1.00 (d, J=6.03
H, Hz, 3 H), 1.23 - 1.45 (m, 2 H), 1.49 -
° jl/\j/ 164 (m.5 H), 1.68 (s,n; H), 2.01 - 2.17
H8 | 157 po~zN (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
OHC CH, .
\i | "H NMR (300 MHz, DMSO-ds) & ppm
\‘\/\ 0.93 (d, J=6.03 Hz, 3 H), 1.35 - 1.50 (m,
J"CH 1 H), 1.59 (s, 3H), 1.64 - 1.76 (m, 4 H),
\ 1.78 - 1.96 (m, 2 H), 2.14 (s, 3 H), 2.35 -
H9 | 58.2 HiC LY 2.47 (m, 1 HT2.41 -2.49 (rsn,3H), 2.7 447
(dd, J=11.11, 2.26 Hz, 1 H), 2.92 - 3.02
2-((55)-4-{[3-[(5-fluoro-2-methylpyrimidin-4- (m, 1H),3.03-3.11(m, 1H),3.36 -
yl)aminc]-6,6-dimethyl-4,6-dihydropyrrolo[3,4- | 3-49 (m, 2 H), 4.56 - 4.85 (m, 2 H), 8.21
clpyrazol-5(1H)-ylJcarbonyl}-1,5- (s, 1H), 10.16 (br. s, 1 H).

dimethylpiperazin-2-yl)ethanol
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N -

q di et h V]
H NMR (300 Hz DM O-ds)Sppm

15 Hz, 3 H), 1,38 - 1.53 (m,
-1h), 55(5‘8 H)Z tigk (saé%-@rﬂse

CHH3C (,Hl33@1 1 HNI.9 - ZBhN\/‘R-l) 2300

%;18 283_%; E?z‘ts
431 312 Hz 1

nm) 3;1sﬂ 34D (m, 1H8361— 3B1 6B
120, 816(1460("338) Bf Pz,
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rrol
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5%3 %Aﬁ%}mhyl %H(tetr
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Jrnet hyI 3p| per azk ] car bof
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O N35-Mer6-2-pra@dy Py rimBlinayi)-B, 8- dimét(S- (
)-2, A9ty V'P'Befggmvmaw"@{

HBRS O NN P
|U| m. - - N
T< = - %\I;H'
- — o= ©

.30(m 2 H,

ﬁm},

"H NMR (300 MHz, DMSO-d5) 5 o 90
alnry@le300. $kin 2415 @9T<(s, 8
g.1.05-1.07 (m, 3H)157(s 3H)163(s

m (J\}J CEA X &f@;"‘ffz*é’s
37842 2. 7h ofob ak dHDs 53-
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FoRYrY Ly bomyl} 6, 6- di met hyl -
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i IIL, 3 ) L. 54

é’* ,180- 1.95 (m
0

I-t'ztﬁ s% 1103-
is 3H)§32§9
’1Isi2(m Iﬂ-l) Ir-ba,-1 62b(m 3H)6 Bo-
1.7Q (mpf H) 2.63- 2.75 (m, 4 H) 2.98-

Sﬁixﬂrpﬁﬁﬂé 8 b P

&, 1H)10.10 (s, 1 H)
Hz,

459

J1

R

21.2

N2~ me nquayrlmoln 2-V1

5-{(4-fluoro-1-methylpiperidin-4- yI)carbonyI] -N-(3-
fluoro-6-methylpyridin-2-yl)-6,6-dimethyl-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-amine

-1, 74,5,6

1H NMR (400 MHz, DMSO-ds): 8 ppm
1.23 (s, 3H) 1.66 (s, 6 H) 1.92-2.18 (m,
6 H)2.20 (s, 3 H) 2.35 (s, 3 H) 2.64-
2.76 (m, 2 H) 4.95 (d, J=4.03 Hz, 2 H)
6.61 (d, J=6.55 Hz, 1 H) 7.34- 7.47 (m,
1 H)9.31 (br, 1 H) 11.65 (br, 1 H)

405

J2

59.9

CHs
F N

=

\_/
5-[(4-fluoro-1-methylpiperidin-4-yl)carbonyl]-6,6-
dimethyl-N-(6-methylpyridin-2-yl)-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-amine

'H NMR (MEOD, 400 MHz): 3ppm 1.77
(6H, s), 2.11-2.21 (2H, m), 2.25-2.42
(2H, m), 2.44 (3H, s) 2.52 (3H, s) 2.62-
2.73 (m, 2H) 3.03-3.08 (2H, m), 4.99
(2H,d, J=4.5Hz), 6.6 (1H,d, J = 8.3
Hz), 6.67 (1H, d, J = 7.3 Hz), 7.42-7.51
(1H, m).
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hdro rrolo 3,4-c razol

B2008/ 000297 -91- Ki Ex.

-3-am ne WO 2008/ 096260
app Structure M5 No.

CH, 0 H3C 3 'H NMVR p3D@BWb$000297

DMSO-d6) S ppm N gN 0.94 (d, J=5.84 Hz, 3 H), 0.98
(d, J=6.03 NNGCH3 Hz, 3 H, 1.01 - 1.22 (m 2 H),
1.44 - H3C (_~CH, NIN~\ 1gg75 (m 10 H), 1.78 - 1.90
(m 2 H, NN2.30 (s, 6 H), 2.37 - 2.46 (m 2 H), 2.82
J16 11.1CH3(d J=10.74 Hz, 1 H), 2.99 - 3.13 (m 2
2GS o & = A—Hzr,—2
Ex. |Hpp 4.65 (s, 2 I-Qtrpctﬁ‘re61 (s, 1 H), 9. 68 (br s., 1 MS
No. |1nM) 11 90 (hr I4PAC Npmpj) 'H NMR (m/z)
I\I-(46dimsthy| i’nndln 2-yl)-8-{[(2S, 5R) - 2, 5-
El engnt al AnaP SI ST Cal cd for 1H NMR (400 MHz, DM(SO ds): ngnz
s s,
di ey - 4 (1ol aigido- okt 6 an-| 45T ARG 200
. e CH3 (m, 1 13 (s, 3 H) 2.28-2.36 (m 1 H)
B lytied hyl Ysml n- 1-yl ) r bonyl }2-46(5&*—!0126591‘1’5}( 418
58.31, H 8,46, N 19.91F1 ,4,5, 6-t3 fmahH)dy 4F7|30’I' 6H2§S5§+ C
r azol -:@esammnemyla,@d ¥49)-¢8- iy i} ﬂ,‘i gg 3 71%9)‘ H RV
( DVsO-iRS IpipeRazightjcaramyl}- C 5 J=1
149, b 5'6“6‘@““”"“ 3 (2R 1 AN He Y58
(2 H s), 1682/ BgHII NH s (48§M¥1 83 (1 H
m, 1. QQC( 2 I—§_i, Kl\Nl 12 NV 2. ppm
2.15 l Hha7 2 8% ,2§1(3’ ﬂ ?5’0_( 1
H, nj 03 (24 75( 3. 34 1 6’(mH5 H)sz)33 245
Ja | Noda2{e OIHuoropyrl i n- 4- @630‘62 ?-Zd“ gij]'y H)3(
3.80-3.9 1 H 4:40
- per EBiZIﬂPd-) 62( J— z ).
yl ] Cdl‘sﬁﬁﬁﬁ Z(i ﬁx@% r?pyr Ié]irzom(n;@ @1; g:f;:;}sgrlzz%eHz 1 H)8.27
r azol - 3, IB@di inkethy1-1 g N8 fer By 0 1 H
NVR AOﬂethPmBOC‘ d@haz@ mmm
HC Hs .
>_ 1H NMR (400 MHz, DMSO-ds) § ppm
N I / CH, 1.19 (d, J=6.80 Hz, 3 H) 1.22- 1.35 (m,
C(\N y 1 H) 1.53- 1.84 (m, 11 H) 2.19 (dd,
\)\ Y = J=10.32, 3.53 Hz, 1 H) 2.57- 2.82 (m, 3
N N H) 2.88-2.96 (m, 1 H) 3.79- 3.80 (m,
5] 643 o \ J=6.55 Hz, 1 H) 446 (d, J=12.84 Hz. 1 428
. H) 4.63 (d, J=12.84 Hz, 1 H) 6.61 (dd,
- . J=8.31, 2.64 Hz, 1 H) 7.40 (dd, J=10.83,
N-(3-fluoro-6-methylpyridin-2-yl)-6,6-dimethyl-5-
{[(3S,8aS)-3-methylhexahydropyrrolo[1,2- a)s 1 Hz, 1H)9.25 (br, 1 H) 11.73 (br, 1
alpyrazin-2(1H)-yl]carbony!}-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-amine
HC M gy
Q N 1H NMR (400 MHz, DMSO-ds) § ppm
§—N | N H 0.90 (s, 3 H) 0.98 (s, 3 H) 1.05 (d,
HC —N y : 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
B | 117 e W \ (s, 3 H)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- 466
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
CHy n
0, e \ N\N 1H NMR (400 MHz, CHLOROFORM-d)
}/N 1 & ppm 1.12- 1.22 (m, 6 H) 1.62- 1.85 (m,
HiC N NH— \ 8 H)1.86-1.99(m,2H)2.48 (s, 3H)
E{ CHs N= 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-{[(3S,8aS)-3,8a-dimethylhexahydropyrrolo[1,2-
a]pyrazin-2(1H)-yllcarbonyl}-6,6-dimethyl-N-(6-
methylpyridin-2-yl)-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-amine

3.97-4.10 (m, 1 H) 4.37 (d, J=12.09 Hz,
1 H) 4.53 (d, J=12.09 Hz, 1 H) 6.58 (d,
J=8.31 Hz, 1 H) 6.67 (d, J=7.30 Hz, 1 H)
7.44-7.48 (m, 1 H)




CH3 HN N 0.94-0.98 (m 9 H 1.28 (t, J=8 H 1.57

H3C|""(s,3H)166(s,3|—|)195(t,J:8,1H)K2
w@2d08/0D6280 28- 2.32 (m 1 H) 2.37-2.41 (m 2 H) pébiB2008/000297

2.67- 2.77(m 2 H 3.01-3.08 (m 2 H CH3 F 4.21-4.29

(m 2H) 4.61 (b, 2 H 8.1 (m

N- (2- et hoxy-5-fluoropyrinmghn-4-yl)-6,6-dinethyl- 1 H)

10.1 (br, 1 H 12.40 (br, 1 H. 5-{[4-ethyl(2S,

5R) - 2, 5- di net hyl pi perazin-1

Tyt carbonyt =14, 5, 6-tetTatydrogyrrot of 3, 4- C

Ex. I &%0l|- 3-am ne CHrutwbi3C M CH3 I[N N/ 1H NMR (400 Mz, MS
No. | DRDIdR) S ppm'UMQ (3 H q\ 0 oo (HAME e\ (m/z)
1.05((3 H d, N{ J=6. 32 Hz), N'g'p 4 "1504 LOR
Hz), |H, C CH3 / JTBIN(3 H, s), Facyis
(1.4|H, K3 O.( 2 ,#N. (3 H, 31);219221ﬂm(4]H)12149
J8 |J=11.[49, 4Gl s N Hz), |2852 782" HH) 2P (djﬂ’{? 42§23 398
9 2.99 (m, 2Hy3
Hz), (2. 81 (ch , d, J=11.8enHz), %ﬁl'n Efﬁf@fw J-gr:?og Hz, 1 H)
N- ( 24 @leha@edgl Bed et RBy.b| WE fIBRA- yzle ) (=08 IHA B tHN§ 63 (d,S ) |
4. 24 | ( 2.4BirimegthylnibeiazifO0ylédmbpnyi}-4.4.58 (2/-&]-:;1 Hz, 1 H) 6.69 (d, J=7.55 Hz, 1 H)
5-{[(29) tetpahzﬁronyrrnb[aéﬂg@ﬂ&;a@_m_p@;_éﬁﬁ fsBlHagiH g 10 (4
H s). yl]carbonyl}- 14, 5 6- t et|r ahydr opyrrol o[ 3, 4 c
razolj- 3-am ne WO 2008/ 6260 PCT/ 1 B2008/ 000297 - 92
Ki Ex. app Strugture niy | UPAC Name 'H NMR ni z
OH3CICH3 H3C. N N \§ H30- @ NI (50 2 omdER .Ps R
F' N|491. 4 N h oxy 5-fl |0.90(sf3H) @03 100 (M, B HE1.07 N
-4-y|1)-5-¢ tl ( (d, J=6.32 Hz, 3 H), 1.56 (s, 3 H), 1.68
Jo | (24amet hoxyet IyK |;|35 d| met hyl pi p?%% ?8%51‘:’;2 gggﬁzﬂi(H”‘) 3 461
yl]car bonyl } 6 di net hyl - 1, 4,5 54.-2@b 22 By gle3 (d, 4=12.13
ropyrrol o[ 3 yrazol 3- am ne |Ge3E),CMB(sf2 H),-4N9 (sH: BIVR
(300 | MHz Dl\%%)cdﬁ;h 6 ppm H3C &5y 46507 gH). 3804 Hz,
3 H Qx[g&o.(od,(melnoﬁm&ayn)pyn@hm hzss-3 H 1.29 (t, J=6.97
Hz, 3 didjeth-558S)-24,5,5-tetramethylpiperazin-1-
yllcarbonyl}-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-amine
OHsC_ CHj
HC,,,(\N)\\N N 1H NMR (300 MHz, DMSO- ds) 5 0.89 -
3 \)‘CH N 1.02 (m, 6 H) 1.24 (t, J=7.63 Hz, 3 H)
N T 1.46-1.61(m, 1 H)1.57 (s, 3H) 1.61 -
:@/\cm 169 (m,5H)1.71 (s, 3H) 1.78 - 1.94
J1o | <10 _N (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
OHsC_ CHj4
HaC : N)\\N / NH 1H NMR (400 MHz, DMSO- d5) § 0.92 -
3 Q 4N 1.04 (m, 6 H) 1.34 - 1.42 (m, 1 H) 1.45 -
N CH, 1.53 (m, 2 H) 1.53 - 1.60 (m, 5 H) 1.64
J11

o) (m,2H)2.78-2.88 (m, 1 H) 3.04 - 3.13
. (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. 5., 1 H)
methoxypyrimidin-2-yl)-6,6-dimethyl-1,4,5,6- :
tetrahydropyrrolo[3,4-c]pyrazol-3-amine

<10 (j HNT\N;\]/O\CH::, (s, 3H) 2.07-2.16 (m, 1 H) 2.70 - 2.78 485
N~




wa@ 2668/006k60 J=6. 59 Hz,

NNYOCH3 3 H 1.59- 1.64 (m 2 H 1.67 (s, 3 H

1.88- 2.01 (m 1 H 2.11- 2.26 (m 1 H K5 0.683 1 . N
2 H 2.58- 2.73 (m 505. 4pcOr20d8/000297
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3H) 0. 98(s, 3H)1.01-1. 11 (m3H H3C O N N 1.57 (s,
1.91- 1.98 (m N2 H 2.08 (s,
2.15- 2.24 (m 1 H 505 K$.12.8 F 2.53-

1.67 (s,

3 H

3 H)
3 H)
2.61 (m 3 H

6.69 Hz), 2.57 (2 H, d, J=12.13 Hz),

2.76- 2.86 (m 1 H HCO3.16 (s, 1 H 3.22 (s, 3 H)
3.40- 3.49 (m 3
N St oor o= 2=(S=Tet ToXypropoXy [Py T T 1T ar =4=yi = 3 H
Ex. |4apB-| 4.32 (m Sthdturd. 52- 466(m 2 H 8.08- 8.19 MS
No. [(fe) 1 H) 6 6-URAGNamel -5-([(2 g) 4 RHNMR (m/z)
t et r gnet hyl pi pgt f*an 1- yl] car bony ,;jdgo,@,{z omdEdf 5%
rrol g 3,4-c razok? 3 5w ne OH3C mz.:rH)NNa/(d ZH-I
NVR ({300 MHz ) QO 1 1. <r125fa31 44,
H 1./68 (§'ac"§ °H+|3(§0<\ N3O CHN N 175 %‘jﬂ(%
2,03 2.13 (m 1 H r 2.15 (s ,(d 467
8 11" |2. 65 K19—=8.4 13 N B2 76 (|re. 31184-3)30211939332(@71—
2 H) [3.22 49X /H O (s, 3 H 3.39tz2 *éo (541|_'})8-
4.34 3NQ4¢(Mett8lpJ‘%ndiﬂ-25l§c5 ((4s.6892,6M a&n Sod 1ol
6, 6- di mst by bthy54- HRjyrad-44, 5- trozmmsbyhmmemazcmeobl)
10. 1[ eth pi zin- -yl]carbonyl}-66 dlmethyl C 58.31,H8.16, N 19.91
" 1 trahydropyrrqlo[3,4- azol-3-amine, L[ &
J.-yl Treat uuﬁyﬂz_ﬁy_a_%—%t gy aropyrTororo, == C
razol-3amne°0 CH3 HsCN~NNH3CF,N1HNI\/R
NMR (DMSO MHZ): 5
(1382 QJNI\}LE QI 191 (s, /NG oﬁb(%qﬁﬁ-{??ggmgm)pnﬂ_g
: H, t_J=7.07 8 (2 H,s), 1,68 (2
1.57(s, %ld) ?é 3H) Q\VD)%S 3H) Z.Hl§- 18&1%@(1 l-mn) Tod® 1, s),
Ki |21.83] 2.60 (m 2 H KT .7 491 2.08- 2771 H2mBB1Y S&Z 447
3.16((s, 2 H 3.27 (s, PN ou@? 3”@3332 1 H
2 H 4N-(l$th£x$5-ﬂJlarok})imidiJ-4-41)-e?szaime4hyBE( M), 4.58 (1
(m 2 H) 5-{[8‘_3,5_@-2@s-,trim:bthj'ﬂ)iperazinJ- d, J=2.53 Hz).
yl]carbonyl}-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-amine
H3C CH, H Chiral CHS
1H NMR (400 MHz, DMSO-ds) & ppm
0.94-0.98 (m, 9 H) 1.28 (t, J= 8 H) 1.57
HyClive Q‘ ﬁ (s,3H)1.66 (s, 3H) 1.95 (t, /= 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)
CH3 4.21-4.29 (m, 2H) 4.61 (b, 2 H) 8.1 (m,
N-(2-ethoxy-5-fluoropyrimidin-4-yl)-6,6-dimethyl- 1H)10.1 (br, 1 H) 12.40 (br, 1 H).
5-{[4-ethyl(2S,5R)-2,5-dimethylpiperazin-1-
yljcarbonyl}-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-amine
CHy
H,C N\ CH,
AN\ o—/ "H NMR (400 MHz, DMSO-ds) & ppm
>/ N=< 0.92 (3 H, s),0.99 (3 H, s), 1.05 (3 H, d,
N N N J=6.32 Hz), 1.30 (3 H, t, J=7.07 Hz),
H;c></ /‘7,c»+a H‘g\_// 157 (3H,s),1.67 (3H,s), 1.89 (1.4 H,
K3 0.912 s), 2.09 (3 H,s), 2.19 (1 H, dd, J=11.49, 461
H,C /N F

N-(2-ethoxy-5-fluoropyrimidin-4-yl)-6,6-dimethyl-
5-{[(25)-2,4,5,5-tetramethylpiperazin-1-
ylJcarbonyl}-1,4,5,6-tetrahydropyrrolo[3,4-

2.81 (1H,d, J=11.87 Hz), 3.31 (24 H,
s), 4.24 (2 H, q, J=6.99 Hz), 4.59 (2 H,
m), 8.10 (1 H, s).

c]pyrazol-3-amine
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x| 4979 4,41 (m Bubud 53- 4.67 (m 2 H) 813 (s, 1 0j| ws
No. HEMI ) 16 (s |U-HACNEFNR fluoro-2-(2- npt hny#MnY\/\ pyrim (m/z)
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met hyl pi per &+ - Ji ] car bonyl }- 1, 4,
5, 6- et r apyerdpyriol ,3 é gHrach-S am ne WO
Ka 2008 096260 PCT/IBZOO OﬁZ 7 4 94 Ki  Ex. app
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FI 3C uﬁmet "y’ ru , CDCI3) 6 ppm1.18 N
i 0_ b, y@calibbr;yl}-dﬁﬁﬁet |(;14535—8 Hz| 3 H, 1.43 (b, 3\ "
H, 1. 731et(a§vdr°3/rrpﬂl34alpvrmolwmnes H), 2.36 (b, N KI3 26.5
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HCF(m 1 m 1 34,88 0&? d
) 6
2() 5(8)3e~{(raNrre - methyl pi O T A
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yI]carbony }N—(5 flu .@\e@*h;ox; @g‘gﬁz‘m}:ﬂ“ﬁm%*w §7.(s. g H
H) 226 (m, 1
ks | 4689| (d, ¢=16 Hz, &(7 96 (s, 243 J—659H22 2 58- 2n1/3(m 505.4
6, 6- (i me(t: yI 1, 4,5, 6 tetrahydropyHrUI30{&a(r4-1 2¢d}3168m421
(b, L Hy: yrazol - 3-ani ne_OHBE) TAE. B )34
NVHz El)pglml yl)- 54{[(23-5R)u4- Wﬁ&)‘:’é {7
! -metho. p yl;?lpeg 1 3 ’12
Hz, » yHea §6d| eth-1/4,5 i s. SH)
H) , ]. 92etrahydllbpyrrolé[3‘(myraial HmlneZ 03 (m 1 H) 2. 14 (m 1
H) <1471710H3c<2+;43(m1H) 2.76 (m1 H), 2.90
(m #45 ke N%i% (m 1 : }4& QJUMH%’T%:S E
[ 3- (- EthOX rEm d|n y(uamda o7 (6,D36.03
H), . 23 ( J 8 Hi:o\‘(i F4 51 dz 38)1.58 (s, 3H) 1.60-1.65(m, 2
di et hyI 6- di hydrro~4'H- pyrrol of 3,148 &W}_ﬁ%@oi 6(1;‘)2
Ko L PR 1 “CE 61 (d, J =12 Hz, 1 7»-278(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,
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1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-amine
OH,C_CH,
Co™N Iy N "H NMR (300 MHz, DMSO-ds) & ppm
N\}CH 0.89- 0.96 (m, 6 H), 1.58 (s, 3 H), 1.68
H,C o\/k\ (s, 3H), 1.79- 1.92 (m, 1 H), 1.98-2.09
o | o yo Il A TN
B 55 5 ot o | H), 4.49- 474 (m, 2 H), 4.79- 5.06 (m, 2
6.6.dimen-S{(55.5Ry 2.4 meimypiparazn. | H 818 (1 H) 1037 6r 5. TH)
1-ylJcarbonyl}-1,4,5 6-tetrahydropyrrolo[3,4- 47 (br.s., TH)
c]pyrazoi-3-amine
OHC CH,
MO~ 'H NMR (300 MHz, DMSO-ds) 3 ppm
ﬁCH 0.88 (s, 3 H), 0.95 (s, 3 H), 1.03 (d,
O\/{\ J=6.2 Hz, 3 H), 1.57 (s, 3 H), 1.68 (s, 3
| oo L* DEebanzraaing | g
IE Y e o | 1H).3.20- 3.30 (m, 1 H), 4.47- 4.66 (m,
N-I5 ﬂuor06,26%iﬁéﬂt‘r;fll-tg?;ﬁgtshﬁgfsy?Idm -4-y1] r21 H){ (;4,3748-b5.01 (THZ I;i)z 391 6b(br. 5.1
tetramethylpiperazin-1-yljcarbonyl}-1,4,5,6- ). 10.34 (br. s., ). 1249 (br.s., 1 H)
tetrahydropyrrolo[3,4-c]pyrazol-3-amine
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1H,

H 1.

(m 1 H K15 11.2 N

10. 14 (s, 12. 25 (b,

1H),

63- 1.87 (m 8 H)
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1 nmethanone H) O H3C

wéhbosNoddeeH N F 1H NMR (400 MHz, CHLOROFORM d) pcisB20dé/60297
ppm 1.15- 1.25 (m 6 H) 1.42 (t,

2.69-.8.79 (m

CH3 HN N J=7.05 Hz, 3

1.88- 1.99 (m 2 H) 2.55- 2.66

1 H 3.08- 3.39 (m

4 H 473 O--\ 4.05- 4.18 (m 1 H 4.37 (g, J=7.05
H22H)453(d J=12.84 Hz, 1 H 4.78 (d, CH3
N 00 (O, 9=2- 77 Hz, T
Ex. |Sadp[ (3S, 8aS) 3, 8arudurﬁet hyl hexahydropyrrol o[l 2 H) ms
No. IQMB |(brs 1 l—hlUl?ﬁCrNamﬂn n-2(1 (m/z)
H) - yI|] car bonyl } - N- 'EQ% hoxy- 5-
fl uonopyri m dicn IN- N6-di nethyl-1,4,5, 6- tetrah dro
rrol ¢ 3, 4-c Hazp I—BC~|”"N 80 (5
St b Run o,
- 2lrz2.083s, BiH) 2.1 ( SIH)
“1H%% 2. 06 (td, J 6 32 5 N 3.28 H2sips 3@)2172 28 | O
m 1 H, 2.1 K16 38.4 O- (s, 2 %ﬁs W m‘f )52466(,,‘,’“2
J=12 | 28l5- ﬂ®r09183 hﬂhfgifrog%?‘pyr%ddlhﬂ ylI- 2 .Hp8os( €19 (31
H, 2.78 ?’&,45\61699Hz 2H),459(s
2 HEC @ﬁh%ﬂ;ﬁgo&b ]yéa;ol aane
o-{[(35) -3, 4-di metdwd ¢, per azi n- 1-yl ] carbonyl } N-
(2-ethoxy5f|u orop ymid i n-4-yl)-6, 6 |rrethl-
1, 4, %, 6-t et r'&hydr /oINo[3 4-cl g gé%gﬂ)%x o 3H)
20081096260 acgﬂ 084000297 - 1954 m, 1 H)
K10 Ef;aructure VS g IUPAC Narne.15 'n:rtm(m 2l66-O 491
¢ N~ chH ' H ng FNHz,  ACETERE TR W S5day (m 219 329
O--/|S ppm 1ug7 1.26 (m 3 H), imé*#)fiu &%{g‘@"?’ﬁ‘
Hz, B 6klimetfyl- 5&(2§%yzls¥’rmﬁﬁygﬂémzurﬁ HNt14 ) 1 H)2
J=4. 99, 1-yligatb3dnylz.4,5 B-tethhydrapyr 3]'(17 44,4 , . ~~ H (s, 3
H) 2 71 (s Flpypzol3ampg (g ] —3.43 433 NF (d,
J=11]12 Hz, 2 H) . 432, J—7.(7 -
HSC>(\N N / N\
HC N\)VcH F A" 1H NMR (300 MHz, DMSO-ds) 0.91 (s,
e’ 3 3 H)0.98 (s, 3 H) 1.02- 1.09 (m, 3 H)
3 ~ N 1.57 (s, 3 H) 1.68 (s, 3 H) 2.08 (s, 3 H)
ki1 | 427 IKS/ 2.16-2.28 (m, 1 H) 2.53- 2.60 (m, 2 H) 491
: N N cH 2.77-2.86 (m, 1 H) 3.16 (s, 2 H) 3.27 (s,
\f o7’ 3 H)3.57-3.70 (m, 2 H)4.11 (s, 1 H)
\) 4.27- 4.38 (m, 2 H) 4.50- 4.65 (m, 2 H)
o 8.12(s, 1 H)
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
0 H,C
HC/I(\ \i
1H NMR (300 MHz, DMSO-ds) 0.92-
1.04 (m, 6 H) 1.58 (s, 3 H) 1.68 (s, 3 H)
1.82- 1.90 (m, 2 H) 2.04- 2.13 (m, 1 H)
k12 | 152 2.15 (s, 3 H) 2.29- 2.40 (m, 1 H) 2.65- 477

/ 3

od

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

2.75 (m, 1 H) 2.94- 3.06 (m, 2 H) 3.27
(s, 3 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)
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bﬁmithyljéﬂl:i% £¥°g>r’lin'1?z yD0H

3-

|| )ar6 267 @, 1HYRI B
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;Trz 1H),4.61(d, J = 12 Hz, 1 H),

Nr*t’ 22 Erh a2 2 0H)

445

K15

o T ™
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5-{[(3S,8aS)-3,8a-dimethylhexahydropyrrolof1,2-
alpyrazin-2(1H)-yl]carbonyl}-N-(2-ethoxy-5-
fluoropyrimidin-4-yl)-6,6-dimethyl-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-amine

—

1@N|g?g4o M
15
—Z. 92- 313&1 o,

.57(r 5%81 98' 39/ tI_rh

H) 866 (brs, 1 H)

1456 tetra
NNFlHNI\/R

ﬂ;z 197

5366_(4&1H)

hyI

34 Hdz1 H) 3. O(b'bd J-2 77 Hz 1

473

K16

38.4

H,C

@»V

1

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

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, J=11.12 Hz, 1 H), 2.76- 2.85
$:> (m, 1 H), 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, 1 H

H NMR (400 MHz, DMSO- ds)  ppm

456




N- (2- et hoxy-5-fl uoropyrimdin
3-1sopropyl hexahydropyrrol o

wohiravdeny! } - 6, 6- di met hyl

3,4-c razol -3-am ne WD 2008/ 096260 PCT/ | B2008/ 000297

-1, 4,

I[1, 2-

- 96 Ki  Ex. app Structure M5 No. (nM 1UPAC Nane tH
NVR m z OI—BCCI—BXlHl\Il\d?,(SOOM—E, DMSO- d6) S 0.92
- HHCNNH 1.0 8 (m 6 H 1.28 (t, J=6.97 Hz, 3 H N

1.32-1.44(m 1H) 1. 46- 1. 55(m 2H) OCO CH 3

Ex.
No.

|51

4-yl)-5-{[(3S,8a S
a] pyrazin-2(1 H)-
5, 6- tetrahdr opeT/Pb008/000297

-Z. Z1

_"2.58 (swctdre H)

2.53 (s,
) 3 04-3 19URAGNamep N ) 3

RZT <10 ANNCCHS (M I

1 517 I—!)268286
15-3 284 (H\NMBH\Q'JG

Ms
(m/z)

K17

4-yl
4470/ (

p| pe(

f1 uof opyrch/m di n-4-yl )E6 6- di met fyquq_ﬂ)K

H

4N -
n-1-yl

8.10 (d, —3 01

'\rTBJhyI 4_jf’etr
4.34

yl}-N

400 MHz, ACETONITRILE- ds)
% %“@?h %(m YN 35 ft!
HQSH 3 H), 1.67 (d, J-303Hz 6
95,24 52153
3H) 2714%?1%) 23'3(5 1H), 343
2 H), 4.32 (q, J=7.0
&) Hoe (dlu=k

10. 1% £{fasr)-38-dimetbyidgpradiretyabbordn-a- 1 Hal1¢i),8,42sct H). Caled for

r azol
PMEO:

K18

NYO
2.47

_32.530
4-(
4.19
yI )a|

CH3

(m
D9

(m “

1, 3

- @@HWYMUOFW@'"(EHB-G AimphyN

Qo @’UU) iz,

l:') H=z 2 104 d
o

433

,5,6¢ olp[3, yrazpl -3- a.n:ur}ﬁ
Cn CH,

J=5.84 6N Hz, ;

1;2}%&(31&%5 N\

268(m

NS, 1

4 H), 409!

inf)1yljcdrbdn@}-N-(24 .

2R 53) (A skl oy @idXY - 5- flsﬁ%a%éﬁ%.ﬁm‘,‘df’

rdpytpipelazin)t

ot
51,22 - 1.44
2.06 - 2

W30 254, ( m

I4
JyZ— 1 I5 UII}, LU

(m5 H, 1.51

O N
2 o 6oy
'6'5\‘%)4%7 (sé—%

l\\'

SR L RE

H)135-538cm 1H)
233 2.48 (m, 6 H) 2.76- 2.91 (m, 2 H)
4.34 (m,

10.90 (SHFH)

529

K19

C] py
di et
HO
0.95
3<1Bl)
1.77

\D

H3C
(d,

1.
(m

5

azol -
hyhji.

B

%ar bonyl } - 2,

5(1
hazf‘n-LL
T,

=6. 03 HztN 0180
4 1.54 ( ,’IN H) ,
S, 1.83-71.99 (m

5-{[(2S,5R)-2,5-dimethyl-4-(tetrahydro-2H-pyran-
4-ylmethyl)piperazin-1-yl]carbonyl}-N-(2-ethoxy-
-fluoropyrimidin-4-yl)-6,6-dimethyl-1,4,5,6-

tetrahydropyrrolo[3,4-c]pyrazol-3-amine

1)-6 8-d - -
RS Ay opyr ol o3, 2 1.

LZ . L1

1+ WAR (30GMHz, Bmd)- ds) 5 0.89 -

[)methyl ]t epraza 31Ih1)®-92H05r(ra,r$*144Q5|
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1. 5826%(d, J3075Nz|)1 H)17<ﬁ4289 (m,

1H)3.03-3.12 (m, 1 H) 3.12 - 3.21 (m,
1 H) 3.21 - 3.29 (m, 2 H) 3.76 - 3.90 (m,
2H)4.18-4.36 (m, 2 H) 4.53 - 4.74 (m,
2 H)8.08-8.22 (m, 1 H) 10.14 (br. s., 1
H)

531

K20

26

0
PN
Y
N

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

1H NMR (400 MHz, CHLOROFORM-d)
& 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,
2 H)2.92- 3.1 (m, 2 H) 3.14- 3.32 (m, 1
H) 3.49- 3.57 (m, 1 H) 3.59- 3.76 (m, 1
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)

487




"NNOCH3 1 H, 2.09 - 2.27 (m 4 H, 2.51 - 2.59
K23 <10 HBC XIN (m 1 H), 2.66 - 2.79 (m1 H, 2.94 -
w@ 2408046260 (M 2 H), 3.37 - 3.51 (m 2 H), 4. 2¥ctaB2008/000297
2-((5S) 4-{[3 [(2 ethoxy 5 fluoropyrimdin 4- J=6.84
Hz, 2 H), 452 - 472 (m 2H, 1 ., (s, 1 H, 10.13
(s, 1 H, 12.42 (br. 8.12_gs
c] pyrazol -5(1H)-yl]Jcarbonyl}-1,5- s., 1 H. dinmeth |
ierazin-2- | ethanol OH3C CH3 ON N '"H NWR (300 Mz,
ENGOTI6)—Spprm = \"=NNT1TI5(d, 9=6-59 Fiz, 3 1), I.29
Ex. |(tpp J=7.06 \- Hbtidgtyre3 H), 1.39 |- 1. 55 (m 1 H), 1.59 Ms
No. |(eM) 3 N H) 1 HPAGName3 ) 1 § 84 (MNMR HaCl  (miz)
NI\I)(,I YO~CH3$ 32.10(m 1
2.23| Kg4 <20, Hm 1 H), 2%@%’%«?@ "
2.70 |477° \(),—C N(m 1 H) 3 1@4 +.443m,1%) (. 1255H)2H)
3.39]|- m 167(s 3H)208 2.21
k21 |2<(( §S) € 4- [3-[(2-etL¥5 quor ‘H Bldlioa s i s 1526|517
(g, J=6° Hz, 2 HrF 5 - 4. 67 H) 3.15 - 3.26 (m, 2H)326 348(m3
yl ) arfi &#i3S.56) Bﬁmmtﬁylrahmrwrh drftm?r 3@1562‘1[ 3H)44-16§ ?. 2
g 14Ypigerazip=1yl -N-(2xeth 5- 10 :121 4.70 (m, TH) 8.10 (d -301
H)’ ﬁﬂ(;?% ‘Tm%ﬁl? th 1 H) 10,15 (br. s., 1 H)
C] pyrazoler piels alays - (s, 1 dineth |
i eragi n-2- moed, WO 2008/ 096260 PCT71B20087 000297
- 97K Ex nucture M5
NVR 1z O(H /IH NMVR (300 MJ%Q %Mﬁﬂm
NN$ ppmA: o(* .03 Hz, 3 3Fﬂ.1m(43(m5H-)C1:I5hN3
H, 1.810 a/\'2 03 ( 74 : (“22 2.36
K22 (11,-3;—11 40 /2‘48 (s, 3 547
I NIT .( Os% 736 - 2. %% m 1 I;|), @388 &70311 ﬁ)@m(b s4163
[((@fR59)-4 or nml 439 HPB5 HF4.50 14.79
3 H)’, 13’\I%)ag:%o] 6% QF rr lo[ %—i)é 2 (s, 1<|—T)n210 14 (s, 1 H), 12(r?7
H)’ 9 ra I}L25
2-((ES)d1n4bih &r{znﬁ-&y etumeoahzdfm cxypyrl m di n-4-yl)am no
- (m 3 Qyagdol 3 H) A 63 - 4 84 (m 2
6, 6- qi h(et hyI ‘g Hydr opyr r ol o[|3y fme [apyMrZEMsRd lefdbm
H, 1 8.|925 (dbf=6.033z, 3 H), 130(t J=6.97
yl car bon ‘8«5: f‘hyl p| pera2| )13%*))71 %?;tqjﬁw ) gwm
O H3¢ ou_CH, |1H),2.00-227(m, 4H),251-259
K23 | <10 Ij/ (m, 1H),2.66-2.79 (m 1 H), 2.94 - 3.13 477
fN (m, 2 H), 3.37 - 3.51 (m, 2 H), 4.27 (q,
- J=6.84 Hz, 2 H), 4.52 - 4.72 (m, 2 H),
2-((5S)-4-{[3-[(2-ethoxy-5-fl din-4-
yI)a(r(ninc)>]-6{,[6-cg§m:th;)l)-(4¥,6-d;:13rc;)r?)¥>';ff::glcl:;1[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
OHC CH,
\Q( "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, 1 H), 1.59 (s, 3
H), 1.63 (s, 3 H), 1.68 - 1.84 (m, 1 H),
HyC Y ~CHs | 1.97-2.10 (m, 1 H), 2.15 (s, 3 H), 2.23 -
K24 | <10 L 2.36 (m, 1 H), 2.53 - 2.61 (m, 1 H), 2.70 477
-2.89(m, 1 H), 3.04-3.15 (m, 1 H),
3.39 - 3.48 (m, 2 H), 3.62 - 3.76 (m, 1
- H), 4.26 (q, J=6.97 Hz, 2 H), 4.45 - 4.67
2-((55)-4-{[3-[(2-ethoxy-5-fl din-4- -
o | (m, 210,811 (0. 0=283 . 1 ). 1012
clpyrazol-5(1H)-yllcarbonyl}-1,5- (s, 1H).
dimethylpiperazin-2-yl)ethanol




N N'HNWR (300 Mz, CHLOROFORM CH3 d) 5 ppm 1.22 -

1.33(m 1 H, 1.38 (d, NJ=6.59 Hz, 3 H), 1.76 (d,
wozshde2blz, 7 H3C NYY ~ H), 2.00 - 2.23 (m 2p¢i/1B280sk0297
(s, 3 H, K6 54.71 CH3 2.50 - 2.63 (m 2 H), 2.73 -
2.87 (m 1463 FH, 3.14 - 3.44 (m 2 H), 3.68 -
3.88 (m 97- o
2-((5S)-4-{[3-[(5-fluoro-2-nethoxypyrinmdin-4- 2 H),
395(5 4H) 474(s 2 H, 7.99 (d,
ViRl & o =10, 6- df et iyt =&, 6-di fTygr opyT 1 Of 0[5 4-—J=2.04
Ex. |Hip 1 H) c] pyrazohetsél H)-yl]carlbonyl}-1,5- dinmeth | i mMs
No. | olpM)ziin- 2- | ot hAYRNC Name LR CHI (u;;\ NN HrNMR HNMVR (m/z)
(DVBO- d6, 400 Sfppm 1. 28( Fgg
1.68[(#H s), §.91 (2 H, OgﬁJ_GJOS
m, 2.13 16)8, N (2 H d, 3|'FB)1,882.0]3911(12|)
H s), 2.68M36 H3C F %1 H d 335(@11114[29'218),23@(1
K25 [ Sd65 4. 22 M€ 2.76 02 89 (m, 1'H) 2)8% 23073":;’(2"] 463
N- (21 et hoxy-5-fl uoro Lﬂ di n- 4- )Z?m,a%sa{fﬂrfgklpﬁ& 393 (2
H q, 2‘?(5'8?—4-@?(5“&32m41 Orinforb-abbarmifhy. | =3 HRB.97 (s, 3 H), 4.62 - 4.84 (m, 2
et hY | Rereimit 66 Mydopy o eI eI - nga? eIz Y. 89301 >
(1 H, s)y carbp U'*i%d"’(eﬂfy"’ﬁe’azg)? yhetganol 4 4’6 tetrah dro rrolo
3, 4=¢ Tazol = 3= diecy, O H3C CHEf TN N N——H NVR (300
VHz, O d6) %Lp N1.68 (s, 6 H, 1.84- 2.09 (m
4 H,| 2.10- ~0o, CH3 2. 16+ (R (38 Nz, cHLOAGFOR®, 3
H)y, 2.60- &74 ¢, 1 m 2 H), g%sz:sg%gz?@s ,;!Hz%%ﬂd7
3.66[(m 2.466.4 N M 22- 43BN, 520 HfS S erg
~ , (s, 3H),
K26 | 45406 [ (m % A 2.50 - 2.63 (m, 2 H), 2.)73 287 (m, 1 463
N-[ 54fl uoro-2-(2-neth Yhoxy) pyw. B m4n<m42y11, $.685-3.88 (m,
12. 846 21(88)@%3_[(ﬂﬂub&_2_m&%x%inﬁm¢ q 2_1"206& ,4H), 474 (s, 2 H), 7.99 (d,
4-f | uovlbmﬂw]ﬁé{dm‘thMGF?Eyldnow/rrmm-Yl car VEL] 6,6 12.
( br s, 1c]p zol- yI]carbonyI}-1 5-
L ! razin-2-yl)ethanol C e N ,
dirmethyt— %L% tetTanyar upyrru Of 3, 4-Cipyrazot-
3-am ne O NS"N'HNWR,( %?7 E%) 8
ppm | 1. 68 mﬁ 1. 831 97 fﬁy &5166%
(m 2 H, 2.99- 2. 2 H, ;>1317(2Hs)191195(1Hm)213
L1 | 168 Y %\/N (2 H, d, J=9.08 Hz), 2.19 (2 H, s), 2.68 436
wd . (1H,d, J=5.31Hz),3.32 (8 H, s), 4.22
o " oo | (2H, q, J=7.07 Hz), 4.90 (1 H, d, J=3.28
ey pardina heatbomye o dmethye | H2): 812 (1H,9), 10.18 (1 H,').
1,4,5,6- tetrahydropyrrolo[3 4-c]pyrazol-3-amine
OHC
N
%\N 'H NMR (300 MHz, DMSO-ds) & ppm
1.68 (s, 6 H), 1.84- 2.09 (m, 4 H), 2.10-
2.16 (m, 2 H), 2.18 (s, 3 H), 2.60- 2.74
L2 168 (m, 2 H), 3.28 (s, 3 H), 3.55- 3.66 (m, 2 466.4
I/ H), 4.22- 4.38 (m, 2 H), 4.79- 4.96 (m, 2
H), 8.12 (s, 1 H), 10.14 (br. s., 1 H),
N-[5-fluoro-2-(2-methoxyethoxy)pyrimidin-4-yl]-5-
[(4-ﬂ33:g-1-memilpi(;?r?din‘ﬁ)-’y'l)))égr:t‘;o:\nyn-g,e- 12.46 (br.s., 1H)
dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-
3-amine
O H,C
O)L \i/ 'H NMR (300 MHz, DMSO-ds) 8 ppm
1.68 (s, 6 H), 1.83- 1.97 (m, 4 H), 1.97-
2.09 (m, 2 H), 2.09- 2.15 (m, 2 H), 2.17
3 | sss ~Oen, | (s,3H),2.59-2.71 (m, 2 H), 3.23 (s, 3 480.4

F
N-[5-fluoro-2-(3-methoxypropoxy)pyrimidin-4-yi]-
5-[(4-fluoro-1-methylpiperidin-4-yl)carbonyl]-6,6-
dimethyl-1,4,5,6-tetrahydropyrrolo{3,4-c]pyrazol-

H), 3.45 (t, J=6.3 Hz, 2 H), 4.21 (t, J=6.3
Hz, 2 H), 4.83- 4.98 (m, 2 H), 8.11 (s, 1
H), 10.15 (br. s., 1 H), 12.47 (br. s., 1
H).

3-amine




HBC NN 0 ol CH (s, 3 H), 2.59- 2.71 (m 2 H), 3.23
(s, 3L358.61 3 H, 3.45 (t, J=6.3 Hz, 2 H), 4.21
wobeosdseee® 480.4 F N Hz, 2 H), 4.83- 4.98 (m p@riB2008/000297

8.11

N-[ 5-f 1 uoro-2- (3- net hoxypropoxy) pyrimdin-4-yl]-
10. 15 (br.

(s, 1

S.,

1 H, 12.47g(br.

H),

s., 1

5-[(4-fluoro-1-nmethyl pi peridin-4-yl)carbonyl]-6,6- H).

di.nethyl -1, 4,5, 6- tetrahydropyrrol o[ 3, 4-c] pyrazol -
SSrme | 1= WO—20087 096260 P¢T/ 1 BZ0087 000297~ 98
Ex. |Kapp EX. app Strumiawetere VS No. (nM | UPAC Nane ' H NMR mMs
No. | nihM) |0 HRC CHR Iumomlame NN E ' H NVR (300 NHNVRONEQ dg) | (miz)
S ppm 168F(° %) 1.80- 1.90|(m 2 H 1.92 14 1.71
H3C N | . (m2H)2]0-216(m3848Hz,
490.4 F 2 2. rs 3 H) 2 52-1H§M,3éo({,\mz gMg@de)lgpNn
4. 784 .d m 4 8613 8 23 (Irmes (s, 6H)180—190(m 2 H) 1.92-
Lo |5r41(4-f1uor o- 1- met g]i;p ﬂ 42 I' P4 185‘3*'2 490.4
8( 3H) 58-2.71 (M, 2 H)
o o]2,02 2t i i DA
. y 01 Ak, 11 Gy $.29Nbrés
o mé&ﬁ“;;i:‘tf&m'ap‘isog)smwé&m /ol o[ 3, 4 ¢] By azol -
3- ami| ngnebhy 43 G 6 GitidhydrddyidioB 4kdpdVR- (300 MHz, DMSO d6) 1. 26
ENJ1.35(m 3 |-|$an1me';a- 1.71 (m} 12 H) 1,92 15 120 Y F
NN0202( C2'332 2.46 (m 3 H) 2.88- 500 N
CH3 3.02 (m 4.30 (ml 2 H 4.79 F (s, 2 H)
8.044 8.17 ( 18 (s 1 | 1H NMR (300 MHz, DMSO-ds) 1.26-
N-(2{eth | uor opyringi.ali n- 44y 133@”63 gg@é@ BZH)
LS 1518 1- (3, 3 trifluor T/o 1) pif B! nd$§4 0-430?32}1)479 500
yI]carbon I} 1 4,5, 6 Fte rahydrop 2!@)I8®[1314(m ¢ H)10.18 (s, 1
razol - % 3 g y r%;yemwi\w (300 MHz, DVSO-d6) S
pPm | NN, Earddi. @E&hm il 38- 1.55 (m 2 H N
1. 57 69 (mc]pﬁ&ol,ld)amae (m 2 H NN oCH3
2.26-245(m°° 283 300m2H)L61810,N~
3.124 3.27 ( @ 79- 3.96 (M NR BHo MHBEOMEO-dE) 5 ppm
1.24-1.36 {m, 3 H) 1.38- 1.55 (m, 2 H)
Y 1.57-1.69 (m, 10 H) 2.03- 2.22 (m, 2 H)
~¢ 2.26-2.45 (m, 2 H) 2.83- 3.00 (m, 2 H)
L6 | 181 L 3.12-3.27 (m, 4 H) 3.79- 3.96 (m,zH) 488.4
o " | 4.25(q, J=6.8 Hz, 2 H) 4.68- 4.89 (m, 2
e b e
yllcarbonyl}-1,4,5,6-tetrahydropyrrolo[3,4- (br.s., )
c]pyrazol-3-amine
o H,C CH,
H,C//, N N / /N\N
HC'N CH“N N 1H NMR (300 MHz, CDCls-d) 8 ppm
: | ~ 1.09 (m, 6 H) 1.42 (m, 3H) 1.73 (s, 3 H)
1.80 (s, 3H)2.34 (s, 3H)2.71 (m, 2 H
M1 | 424 K(N 2.83 (rsn,2H)2.98 (sm,2|)4) 3.3(()n(]bs,2) 429
o H) 4.38 (m, 2 H) 4.44- 467 (m, 2 H)
( 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




N- ( 2- et hoxy-5-fl uoropyrim di n-4-yl) -6, 6-di net hyl -
J=6.8 Hz, 2 H 4.68- 4.89 (m 2

wO24dshedket r ahydr o- 2H pyr ag- ﬁl) yl )2IOi peri di n-4- pY1/882088/000297
12. 41

(q,
(s,

1H

10. 17 (br. s.,

(br. s., 1 H

ylJcarbonyl}-1,4,5, 6-tetrahydropyrrolo[3,4- c

r azol

-3-amne 0 H3C CH3 /gg-H3C/

I NNNN i

NVR (300 MHz, CDCI3-d) S ppm H3C N'\ .N

1.09(m 6H) 1. 42(m 3H) 1. 73(s, 3H) ML 4.24 -\~N 1.80 (s,

4.25

NCH3 1 H
3

MG 2T3d (S, 3 H 2. 71r (m 2 H) 429 2.83 (M Z H) Z.98
Ex. |(&Bp ‘ZH) 3.30 (lrpct&deO H) 4.38 (m 2 H) 444 4.67 (m MS
No. |20M) | 6 27 (m MPAQName1qs (pm 1 HY CHR (m/z)
N- (4] et hoxypyri m & BE2EY1 ) - 6, 6- di net hyl - 5-
{[(2%, 5R) - 245t t INplpera2|n 1y|]carbony|}
1,4, % 6-tett4t 13, 4-C rla D, 5
2008096260 P 08/ 00297 - OQQ‘ 3°° '%?q e o )
Strud¢ture M| No. NUPAC Narfs ed Emwéao(m rHéG‘z
CH3 N~--N/ N N1H NI\/RZ 8@01Mﬂ281 213!5/@026
M2 | pBh |CH3 0. 97 ém 1.32 (m W% ﬁ%*’% 487
1.64|(s, 3 H 1%%s- rsz 00 (M 2 hm, .H1,424_
2.31{ 2.45 (m 2 H) &y é58 \Y/% 16 1 (1 HP8.7Qs, mgeﬁ(dsl)m)
2.70 zNg ‘“,%ﬁ? gg yﬁ% ¢899 811 (m 2 H)
e\ yl 5R)42
3.21 ei I)-% dimélh erﬁzm H 4.42- 4.58 (m 2
H) 6. 20 6lc@BonyBHBdifetyl-114.54 8. 1£ (s, 1 H 9.96 (bs, 1
H)— 11, otatrahwdaopyrrqlomﬁ C]M3K913émlpﬁ-\vuryri -d
in-21yl) - 5- {[(2 g (3 'H NMR (300 MHz, DMSO-ds) 5 ppm
net h()xyprlagpy‘lf)* |'het hyl pi per|az# m,—Ji527 Hz, 3 H), 0.99 (d, J=5.84
%I]car @}«}'}7)&@' “hyl -1, 4, 5, GeLeb s R en 2ribles
, 4- ¢ razol- 3-am ng;N o [233-247 (m '2 H), 2.83 (d, J=9.04 Hz
N1 | <10 Ll/\ 1H), 3.07 (d, J=9.04 Hz, 2 H), 3.20 - 531
F 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,
o ' N)LN N 'H NMR (300 MHz, CHLOROFORM-d)
\\\(‘ [ N 5 ppm 1.11 (d, J=5.84 Hz, 3 H), 1.74 (s,
N CH, 3 H), 1.81 (s, 3 H), 1.85 - 1.99 (m, 2 H),
‘ N__N .CH 2.55 (s, 3 H), 2.92-3.09 (m, 3 H),3.10 -
N2 | <10 HiC Ij/\o * | 324 (m, 1H),3.32 - 3.46 (m, 1 H), 3.51 477
N (s, 3 H), 3.68 - 3.80 (m, 1 H), 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-y{]Jamino}-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
OHC CH,
'H NMR (300 MHz, CHLOROFORM-d)
\\\(‘ 5 ppm 1.30-1.38 (m, 3 H), 1.74 (s, 3
fCH H), 1.77 (s, 3 H), 1.81 - 1.90 (m, 1 H),
1.94-2.03 (m, 1 H), 2.45 (s, 3 H), 2.49 -
N3 | 156 2.63 (m, 2 H),2.75-2.86 (m, 1 H), 3.14 477

2-
((55)-4-{[3-{[5-fluoro-2-(methoxymethyl)pyrimidin-
4-yllamino}-6,6-dimethyl-4,6-dihydropyrrolo[3,4-
c]pyrazol-5(1H)-yljcarbonyl}-1,5-

-3.29(m, 1H),3.29-3.39 (m, 1 H),
3.51 (s,3H),3.72-3.85(m, 2 H), 3.86 -
4.00 (m, 1 H), 4.56 (s, 2 H), 4.59-4.73
(m, 2 H), 8.23 (d, J=2.83 Hz, 1 H), 8.17
(br.s.,1H)

dimethylpiperazin-2-yi)ethanol




10

15

20

25

OH3C CH3 "H NWR (300 MHz, DVMBSO-d6) 6 ppm H3C,,..,~N N

0.94 (d, J=5.27 Hz, 3 H), 0.99 (d, J=5. 8413(:1 ~CHBAHZ p w o
W@ 26d8/096b6®3 - 1.22 (m 2 H), 1.45 1.78 (m pthiBboHdo297 3 7

-1.98 (m 2H, N <I0H Lj zz2 "O'CH3 2.33 - 2.47

(m 2 H, 2.83 (d, J=9.04 Hz, 531 N1 H, 3.07 (d,

J=9.04 Hz, 2 H), 3.20 F.3e80 (m 2 H), 3.82 (d,

J=10.17 Hz, 2 H),

5-{[(2S,5R) -2, 5-di net hyl - 4- (t et rahydro-2H pyran- 4.42
W Slaine H). 4.58 - 4.76 (m 2 H), 8.33

4-yl met hyl ) pi perazi n-1-yl]carbonyl}-N[5-fluoro-2- (s,
1.1 Hj compogid egfomwla Al H), 12.36 (br. s.,

(et hoxynet hyl ) pyri m di n- 4- ylk BP-dinmethyl- 1 H. 1
4,5 6-tetrah dro rrolo 3R-cXr | -3-am_pe OH3C CH3

N Qé{ﬁ&

ON-N N ' H NVR (300 Mz, CH opm 1. 11
(d, J=5.84 Hz, 3 H), 1 ?ﬁ%w 81 (s 3

55 2 92
<10 H3@%j 24 (m 1

1.85 - 1.99 (m 2
3.51 477 Ri N(s, 3 H,

273.09 (m 3 H), 3.10

H), 3.32 - 3.46 (m 1 H)

3.68 - 3.80 (MR ©3.95
2((55)4{[%%%2 (m 1H), 4.56 (s, 2 H,
4.66 - 4.8

(
J
di

i

thoxymet hyI ) py?%dqzn 4-yi]lamno}-6,6- H), 8.19 (d,
=2.83 Hz, 1 H), 824 (br. s.|
i met hYl -4, 6-di hvdr oPYrrol ol&) 4-c1PYrazol -5(1 M 1 H)
| ]car bonyl ) -1, 5-di net hyl pi perazi n-2-yl)ethanol 0 H3C
wh 0 "H NWR (300 MHz, CHLOROFORMd) N N/ NN 5 ppm

1. %nsc-’h‘%r vah&eITDRﬂls A4ndis,; OB, C1-@J§'a|§§|FB:F3 brof;(s, 3
H) , 81 - 1. H, N 1. - 1 H,
2. AavgB%emdepzn%‘ﬂw%ow 6 H3C NY ~O CH3 2.63 (m 2
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- (Rd) m NRaRb, - (Rd) m
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groups selected from-F, .G§s.C3 al kyl, C1-C3

perfl uoroal kyl , hydroxyl, Cl- C6al koxyl, or oxo; R9
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whaldity laape)f-the (sait %ylalamenyll allghyl, ®; RE2REBRY, R®, C3-Cq2 cycloalkyl,

on S E8 leaneh S nEREy | 3rd IEBERASDl obudasl s Bttt
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acceptabl e salt thereof erein Ais N and
Or@¥. The conpound according to clains 14 or 15 or a

DhaéchCR@t IR@abhd/ ra%@‘semﬁdt@leﬁdérﬂiyt seleBgaeRdm Whetech eﬁi%:l Co-Cs
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alka%y e moyeipang®) R @Coﬁyfépaékﬁawﬁa@e%lawnyly o wphenyl,
@@,& ?bhf%nﬁ)@'réd t%%r?@fcw by 'eﬁeﬁ"’R* SRé Raﬁq RS i fhdbpendently

optionally further substltuted by 1-3 groups selected from hallde hydroxyl,-CN, C4-Cg

alkyl, C4-Cg perfluoroalkyl, C4-Cg alkoxyl and C;-Cg alkylamino; or, when connected to



18. The conpound according to any of clainms 14, 15, 16

or 17, or a pharnmaceutically acceptable salt thereof,
woheuspbseiRd is nmethyl. 19. The conpound accor dp0®aBm08/000297

any of clainms 14, 15, 16, 17 or 18, or a

pharmaceutically acceptable salt thereof, wherein Rl

is -(Rd)mORa, Cl-C8 al kyl_,qg7-0r-(R d) MNRaRb. 20. The

conmpound according to any of clains 14, 15, 16, 17, 18

or 19, or a pharmaceutically acceptable salt thereof,

theV@hR! Miédn, R afiy e inga ngégﬁ‘é}d%ﬁflédéll yafbrinCh @37 membered

al kyl ene) - 21. A conpoun cted fromthe group
heteserycivt, i Wiy cr@ﬁmay optionally be further substituted by 0-3 groups selected from

hai_\&ie (ﬁ¥cﬁ'o% W 9?»5%[&@@) "@-8; DetnlGTbEARTEIEVER! ARGAF & C1-Co
alkv@mlmiydropyrrol o[ 3, 4-c] pyrazol - 3-yl ) - N2- et hyl -5-f | uor

g%%@%%gﬁgﬁﬁgiﬂd@[ﬂi@%nﬂy-\(&-éQQ%F&%Q?_é&z-CS alkenylene)-,or-(C2>-Cs

alkgnylén&-,di met hyl - 5-{[ (2S) - 2, 4, 5, 5-t et ranet hyl pi per azi n-
1l-y 0 y ahyd ropyrrol o[ 3, 4-c]
pyr{%{lzéc:ﬂ%%| o % @%P?nd'senﬁ%b%1 N2-d i nethyl pyrimd
i neer Ahafnameuﬁnally acceptable salt thereof.
N2- cycl opropyl - Nd- (6, 6-di met hyl -5-{[ (2S)-2,4,5,5-tetra
nmet hyl pi per azi n-1-yl ] carbonyl } -
151 ﬁe&oﬁrpbehcu absatdingyo tlalnofl 3, eF-ccpimrmazeltically hgeeptdbleisalbthereof,

ri i i ani ne
Wh%r(g]'% ’]‘?@I’ﬁ/e 5-{[(2S)-2,4,5,5-tetranethyl pi perazin
-1l-yl]carbonyl }-1,4,5, 6-

16 %?qr(]) d;{ﬂ% rargg(lgfr%&géﬁ]c%’gz 1%2()'15 o}/a pharr%ceutlcall\lzaccepgble salt

thewof(\ﬁh@reﬁ'l REAMY R!%art [bothShethyl, 5, 5-t et ramet hyl pi perazin
-1l-yl]carbonyl}-1,4,5,6
t et rahydropyrrol o] 3, 4-c] pyrazol - 3-yl ) -5-fl uoro- N2-i sop

17r Ofd Eb!rhbHﬂJﬁH ESC(%drﬂ C{baéﬁyn& clalms 14, 15, or 16, or a pharmaceutically
6, t'et ranet hyl pi perazin

5-
accepia;pl? @ak Bmfypg yhgreg\ @§ is- (F?")m ORal C1-Csg alkyl, T,-Cg alkenyl or C>-Cg
aIkEnWIr ahydropyrrol of 3, 4-c] pyrazol -3-yl) - N2- et hyl pyri m di
ne- 2, 4-di am ne,
N4- (6 6-di methyl -5-{[ (2S)-2, 4,5, 5-tetranet hyl pi perazin

18 ]ﬂ'ﬁél ol?lﬂﬂyéo]tf)l:litrél? z?r]y of clalm 4 15 1?\|§>r 17, or a pharmaceutically

etra ropyrrol o pyrazo 3-yI)
accr@tahlerealhyiergqﬁ wiheteineR A madindmi ne,
5-{[(8S)-6, 8-di met hyl -6, 9-di azaspi ro[ 4. 5] dec-9-yl ]carb
onyl }-N-(5-fluoro-2 A
19netThe emipoudd nac.‘boydliDlg 6to6-ady neft leldimg , 24,516; 148, r 4hyor 3B, or a

rol ol 3,4-
ph%ﬂﬂ%&ﬂ%ﬁ%%%}é B st BRSO eree  Shyar oG S ot
or-m YpNR?RY pi per azi n- 1-yl ] car bonyl } -
, 6-di methyl -1, 4,5, 6-tetrahydropyrrol o] 3, 4-c] pyrazol -
-yI )-N2-et hyl -5- fluoropyrim dine-2, 4-di am ne,
20NAT6E- édr(l[?olﬁd58¢ccﬂdln§ @ any of claims 14, 15, 16, 17, 18 or 19, or a
ph%gnem}?gg ” %(atc%te;r)t%p)ydga%t t erga/fr %vnheérlel Igg%hpsg aZnIanJ |¥ Iirlé:ea;%)rendently
aniécrfetsblklytehef« 5, 6-tetrahydropyrrol o] 3, 4-c] pyrazol - 3-yl)
-N2- et hyl - 5-f| uoropyri m di ne- 2, 4-di am ne,
N2- et hyl - 5-fl uoro- Nd- (5-{[ (2S, 5

21 R b8 SBRUI R e Gouposheiphrdl. per azin- 1
] carbon 5, 6-tetrahydropyrrol of 3,

A5 S DL R s attam i o ry S ST b S
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tetrahydropyrrolo[3,4-c]pyrazo|-3-y|)-hQ-ethyI-5-fIuor
opyrimdi ne-2,4-diamne, 4-[(6, 6-dinethyl-5-{[(2S,

5R) -2, 4, 5-trinethyl pi perazin-1-yl]carbonyl}-1,4,5,6

t et rahydropyrrol o[ 3, 4-c] pyrazol - 3-yl ) am no] pyri m di ne-
2-carbonitrile,

N—(2 ethyl 5- quoropyr|n1d|n 4 yI) 6, 6-di net hyl -5-{[(2

- = .. o .



yl]carbonyl }-1, 4,5, 6-tetrahydropyrrol o[ 3, 4-c] pyrazol -3
-amne, N (2-ethyl-5-fluoropyrimdin-4-yl)-5-{[(2S,
wORosAef280 met hoxypropyl ) -2, 5- _ PCT/IB2008/000297
di met hyl pi perazi n-1-yl ] carbonyl } -6, 6-di nethyl -1, 4,5, 6-
tetrahydropyrrol o[ 3, 4- c]pyrazol-3-amn, WO
2008/ 096260 PCT/1B2008/ 00Gg9Q7 - 109
2-((5%)-4-{[3-[(2-ethyl-5-fluoropyrim din-4-yl)amn noj -
6, 6- di net hyl - 4, 6-di hydropyrrol o[ 3, 4- c]pyrazol -5(1
N* i 3344 5 slicHaheHyipeadal NylZaong i hensle.
ngg%d(l%gtgw%g)y 2 5-d inet hgl%ﬁftzet s a? E@?d %@PZI—[— pyra . .
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N4_ﬁ$ﬂ%€é¢2‘oﬁyﬁ§-)ﬁ§$é1 %I“tglén% ?@ﬁ?f%‘?gﬁg o Cg[bf,nxl-}—g]’4ﬁ§/’r6 azol
-tgtraimidnepyrrolo[3,4-c]pyrazol-3-yl)-5-fluoro-N“-methylpyrimidine-2,4-diamine,
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ﬂUP@Wﬁ%}W'@‘%Ar@@’HW%yH di n-2-yl)-6, 6-di met hyl -5-{[ (3S
M-gg@s,@e)-ﬂswwbm?%dgww%wénzwbreﬁér%-m:y%&éfbonyu}e,e-

yl Jcarbonyl }-1, 4,5,
?@M‘yﬁi‘épﬁrhr@hwﬂrgp)qm@?W@]@mazglﬁayﬂi)-ﬁé;ethyl-s-ﬂuoropyrlm|d|ne-
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3-am ne, 5-{[(2S,
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ﬂﬁéth&*ﬁiyﬂﬁf diﬁ—'sz)ze Bld)rﬁéth?lnph 5,6- te'ﬁ'ah(sl&'rofﬁ#k%[g 4- c]gyrazol -3-amine,

) car bony b uor o-

5-{( ?Sffaf%ﬁo’f %@Im%ayxl)‘bgﬁ?tﬁﬁy@lrwfztqun%y p'&?'i?étfhwuqafbpfsﬂ}eﬁ 6-
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di hydr opyrrol o[ 3, 4-c] pyrazol - 5(|I

H) -yl ] carbonyl } -1, 5- di net hyl pi per azi n-2-yl ) et hanol ;
wonRroms/opéras maceuti cal |y acceptabl e salt thereof pc22B2068/000297

pharmaceuti cal conposition conprising an effective

anmount of a conpound according to any of the

precedi ng clains, or a phaxsgmceutically acceptable

salt thereof, and a pharnaceutically acceptable

carrier. 23. A nmethod of treating diabetes nellitus

5- {?(Q?I §Glﬁ%thﬁ‘¥ {té’t’f’a% ydFR2 A9, rad—@?@&ﬂél%zm 1- g carbonyl} -6,6-

tion, cen nervou di sord
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S-{[(RESR)i2s5- elmneihget teir@ydro BH@ymmmetbthpe;ang- -ylJcarbonyl}-6,6-
{
aa%memdggﬁ 4Crﬂgtr gf?)pqﬁm J?P?E@ d?%ﬁ&rﬁﬁ%dr@r?&aﬁrh clByraZol -3-amine,
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i S B G T ML 11 ng o
N-{§2-ethorps- fmnrcﬂfyhendm-\AGyl)aﬁﬁednhemﬁ/l Be{[d (25 R)-2,8-
PR BB 2P B 2P 55 i ¢ e
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dimethylpiperazin-1-yllcarbonyl}-6,6-dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-amine,
N-(2-ethoxy-5-fluoropyrimidin-4-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,
N-[5-fluoro-2-(2,2,2-trifluoroethoxy)pyrimidin-4-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,
N-[5-fluoro-2-(2,2,2-trifluoroethoxy)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,
N-[5-fluoro-2-(2,2,2-trifluoroethoxy)pyrimidin-4-yl]-6,6-dimethyi-5-{[(2S)-2,4,5,5-
tetramethylpiperazin-1-yljcarbonyl}-1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-amine,
5-{[(2S,5R)-2,5-dimethyl-4-(tetrahydro-2H-pyran-4-ylmethyl)piperazin-1-yl]carbonyl}-N-
(2-ethoxy-5-ﬂuoropyrimidin-4-y|)-6,6-dimethyi-1 ,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-amine,
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 ,
2-((55)-4-{[3-[(2-ethoxy-5-fluoropyrimidin-4-yl)amino]-6,6-dimethyl-4,6-
dihydropyrrolo[3,4-c]pyrazol-5(1H)-yl]carbonyl}-1,5-dimethylpiperazin-2-yl)ethanol ,
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2-((5S)-4-{[3-[(2-ethoxy-5-fluoropyrimidin-4-yl)amino]-6,6-dimethyl-4,6-
dihydropyrrolo[3,4-c]pyrazol-5(1H)-ylJcarbonyl}-1,5-dimethylpiperazin-2-yl)ethanol ,
5-[(4-fluoro-1-methylpiperidin-4-yl)carbonyl]-N-[5-fluoro-2-(2,2,2-
trifluoroethoxy)pyrimidin-4-yl]-6,6-dimethyi-1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-
amine,
5-{[(2S,5R)-2,5-dimethyl-4-(tetrahydro-2H-pyran-4-ylmethyl)piperazin-1-yljcarbonyl}-N-
[5-fluoro-2-(methoxymethyl)pyrimidin-4-yl]-6,6-dimethyl-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-amine,
2-((5S)-4-{[3-{[5-fluoro-2-(methoxymethyl)pyrimidin-4-yllJamino}-6,6-dimethyl-4,6-
dihydropyrrolo[3,4-c]pyrazol-5(1H)-ylJcarbonyl}-1,5-dimethylpiperazin-2-yl)ethanoi;

or a pharmaceutically acceptable salt thereof.

22. A pharmaceutical composition comprising an effective amount of a compound
according to any of the preceding claims, or a pharmaceutically acceptable salt thereof,

and a pharmaceutically acceptable carrier.

23. A method of treating diabetes mellitus and its complications, cancer, ischemia,
inflammation, central nervous system disorders, cardiovascular disease, Alzheimer's
disease and dermatological disase pression, virus diseases, inflammatory disorders, or
diseases in which the liver is a target organ, the method comprising administering to a
mammal an effective amount of a compound according to any of the preceding claims,

or a pharmaceutically acceptable salt thereof.

24. A method of treating diabetic mellitus and its complications, the method comprising
administering to a mammal an effective amount of a compound or a pharmaceutically

acceptable salt thereof, according to any of the preceding claims.

25. The method of claim 24, wherein the complications comprise diabetic retinopathy,

nephropathy and neuropathy.



