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3- AM DO PYRROL( 3, 4- C] PYRAZOLE-5(1 H, 4H, 6H) CARBALDEHYDE DERI VATI VES Thi s
appl i cat iwo 200sai26®i5t he benefit of U S, Provisional ApplPCTaAB2008/00N862

60/ 911,462 5 filed April 12, 2007, U. S. Provisional Application No.

61/ 035,519 filed March 11, 2008, and U.S. Provisional Application No.

61/ 040, 115 filed March 27, 2008, the contents of which are hereby
incorporated by reference in their entireties. FIELD OF THE | NVENTI ON
10The present invention relates to novel conmpounds, to pharnaceuti cal

conpositio r \h?h @r@

conpounds ﬁo%gacéﬂgﬁgrﬁj 69%”@3‘62?28%%? caﬁ”egr%tlﬂvﬁtﬂﬂ%acts on
the human protein kinase C enzynme, DERWAHVESrticular the beta Il isoform
(pkcl1). BACKGROUND OF THE | NVENTION 15Protein kinase C (PKC) is a

superfam |y of |ipid-activated Ser/ Thr kinases involved in nultiple signal
transducti on paishymjicatiohteaimsdneberwfit bEENS ARGCvispohbAppicatioraNohGl/81 héeh
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and theta forms of PKC are cal ciumindependent in their node of activation.
The zeta and | anbda forns of PKC are independent of both cal ci um and
di acyl gl ycerol and are beli evedﬁ&&é&@ﬁi’éﬁé‘-ﬁﬂi menbr ane phosphol i pi ds for
t hei rypact i vat iTa8 presehb fvbhfsii@ ateeei dovel @ridenas a8 phafmaedutivalt i on of
PKC- i sof or s suggests t hat individual PKC-isoforns m ht b otentl al

t her apeutdogpositiges sompasing theeanepounds taswiell antodhe preopthe, Upee 1
dem)nstrqtl&ﬁm ahb?ﬂﬁég%pagétﬁ%%f'a% ééfﬁérﬁvﬂt% 5@§09Qﬁé‘hhrﬁ8h'p?&élﬁd in the
devel opnent o m crovas ar abnorma t| es related to the hyperglycemc
state. GingtsedC pozyywnmmldmsnﬁrtlhulaéthbé@ta Il érof@rT (pkeBW)n t he 5' -fl anking 30
upstreamregi on of the PKC 1 ents with type Il

di abetes. This PKC1S genetic %%’r%m% ed with a significant

i ncre@se in t Reotsinsdrastei ®{PKCyistasupetfaniy otlipidbectivatehSenlrkingsepl i cat i ons
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mesyl at e LY333531, Lilly) in diabe to prevent
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10nesyl at e treatment of diabetes and diabetic m crovascular -

conpl i catqcﬁtﬁlont here is a building body of evidence to support the

ratigal e t hat‘l’hgﬁ%the §|§éb|ffd’é)®?éé%fbnaa?tdaac'fWétﬁﬁ\UdquK(ﬁ-ﬁo%FnsféngQst§lﬂf§t' C
corrpl I cations an or the devel opnent of selective- PKCI| inhibitors as

pot ent i alindividvalf¥G-isofergisrnight rp potentinl atareuic targetsy FOs diabeleRvadivaii ar e
protel n Kiiatoltalitkhabh deftiBichiBli tisseR8 r el BHRTR Srdhdd gaeed Lo be
useful in the reat ment of conditions assocl at di abetes nellitius
and its dopfitatedin tbaslevelapment ofirgictovasculariabnpemaridies selateddatheal nervous
system di
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(1) 25whetein: Xis C or. N - - IS _S n
Hng A e oedt aulior bas aetgasll i o Rt md BB B et B "
or i\/ helewelptdubetbivabcular c&rﬂljupﬂtcettdnstamdtdmrpmsmuIaoﬁlsaaseﬂ:MrEts cagorthryvher ei n
Rl is optionally further substituted with O to 3 RO groups and wherein two
of the Rd"eﬁ Sfray optionally cyclize to forman aryl or a 5-6 nenbered
het erocyclyl ring containing N or S fused to the aryl or heterocyclyl to
which it is attached; R2 is Hor Cl1-C6 al kyl optionally further substituted
with O to 3 RO groups; R3 may be attached to any carbon on the ring and is
selected fromH, G -C6al kyl or halide, or perfluoroalkyl; R4 and R6
are each independently selected fromH Ra-ORb, C-C8 al kyl, 02-C8

al kenyl, C2-C8 al kynyl, (Rd)m (C3 C12 cycI oaI kyI) (Rd) aryI
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(Re)m NRaRb or -(Rd)m NRa-(Ra)-ORb; or R6 may together with R4 cyclize to
forma 4- to 7- nmenbered heterocyclyl ring fused to the piperazine or

pi per adi ngot2008n2bwl t hey are attached; and wherein any eCTuhmosaiodeal kyl ,
al kenyl, WD 2008/ 125945PCT/ |1 B2008/ 000862 - 4 - al kynyl, cycl oal kyl, aryl,
het erocycl yl, and heteroaryl may independently be further substituted with
0 to 3 RO groups; each R7 and_RB8 are each independently G -C2 al kyl
or can together cyclize to forma cyclopropyl or cyclobutyl; 5each R9 is

i ndependently selected fromH, Ra-ORb, Cl1-C9 al kyl, C2-C8al kenyl, C2-C8
al kynyl, -(Rd)n,-(C3-C 2 cycloalkyl), -(Rdmaryl, -(Rd)m(3-15 nenbered
het er ocycl yl ) Jn a(aRag aagecrort®! p@dﬂaﬁmeo@lskl}' jabetesregter, Badiioral - (Rd) rn- ON,

(R - o Bl e g RO Y 8 kot Ry it
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aryl or 3Ifiddetiopehiphierd feeirepatioy anyldidbetic retthepathg e WVayy Koptet ahzﬁluéggtmﬂd her

per 1 uor ot 1-95 BB Wi A° Tefein, Plestirualing 15108808 o ana
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nmenber  2Qhading %wbvé\).de@edo eaﬁﬁbme riforRIsithBE PKERI dadlsdidanislay opt i onal I y
further substrtuted groups selected from halide, ydroaﬁ%

Cl- C6 al Kyolecytar. t@@%@r’ﬂ!%ﬂ%ﬁ?’l@?\ma“@ﬂs ard fr ks gevelppinent ofgelsf

when Conﬁﬁ%nﬁﬁ'sthbfé‘ﬁtélQH@raBé&tchﬂg%‘hts Ra and Rb may optionally fOFm a (3 8
menber ed heterocyclyl), dthe said ring is optionally further substituted
by 0 to 3 grodps CQ@P@%@@QOfﬂ'ﬂQ)ﬁieﬁQN Ia\éentmmr%fegﬂtemkmseé betg lldnpkivitorsGi - c6

Izgplemj"eggr]l ?ﬁ%}ﬂere% %@écﬁ?ﬁ? ulcﬁjr’[%@éééﬁéh gﬁg assdiR %’d@h and Re

al kyny| erégbetesgaelitiva and itsneunpl watms yamaﬁrlsqhermadngammatlm gentigl nRsvausat R2,
R3, R4 a t vention, R7 and R9
are bot h%getgﬁ @g&dgg grjfjlr(l)vg%&%{emrl%g ea{r}ﬁ Iix":;t%;wt(ﬂ{r1Iezjllgﬁa\]/ée@nt| on, Xis N In

an alternatlve enbodi nent of the invention, Xis Cand is attached to R3.

I n one enbodi ment of the invention, 7 is N WO

2008/ 125945PCT/ | B2008/ 000862 - 5 - In still another enbodi nent of

t he i2@vention, R3 is fluoro. ISunamraldrdHeEdivengicabodi ment of the invention,
R3 is H and yet

Aot her " embod HB RGN (HE R ATedRd Rradrrodiy® oF phamiareilicaly egerpietfe

enbodi merhltobr édheatesigefdrinaa (IfR1L i s a pyridine. 51 n one enbodi nent of the
invention, R2 or Rd is nethyl. In not her enbodi nent of the
invention, R6 together with Rd ci? iBes flo foRMm a 4- to 7- nenbered
heterocyclyl ring fused to theypi pekazi to i,B& they are attached and

wherein the said heterocyclyh,na* I ne pendeMt | ¥ be further substituted. Xxx
10l n anot her enbodi ment, wher a 6-enbgred heterocyclyl. In a

further aspect of this enbodi nt, RL is a pyK di or a piperazine. In

anot her enbodinent, Rl is a HNhenbered heterdeyglyl. In a further aspect of

this enbodinent, Rl is selec;%g\fron1the group consi sting of oxazol e,

i soxazol e, thiazole or inmd | eR'15]1 n anot her enbodi nent, R2 or Rd is

nmet hyl . I n anot her enmbodinent, R6 is -(Rd)m (3-15 nenbered
heterocyghyl). In a further aspect of this enbodinent, R6 is
(Rd)ntetr%§¥gropyran In a still further aspect of this enbodinent, R6 is

tetr& pyran-4-ylmethyl. In an alternative enbodinent, R6 is -(
Rd)n}CRa 201 g igodrher enbodinment, R2 is -CH3 in (S) configuration. In a

further aspect of this enbodinent, Rd is a -(C -C3alkylene)- and Fr is

either H or nethyl. The invention includes the foll ow ng conpounds or

pharmaceutically acceptable salts thereof:

N (54(25,5S)-2,5-di methyl-1-((tetrahydro-2H pyran-4-yl)net hyl ) pi perazi ne- 4-

car bonyl) -

256, 6-di net hyl-1, 4,5, 6-tetrahydropyrrol o] 3, 4-c] pyrazol - 3-y1) pi col i nam de;
N-(5-{[(28,5R)-2,5-di net hyl-4-(tetrahydro-2H pyran-4-yQpi perazi n-1-yli carbo
nyl} -6, 6-

dlnethyl 1,4,5,6-tetrahydropyrro|o[3,4-c]pyrazo|-3-y1)-5-f|uoropyridine-2-c




5- car boxam de; 1-cyclobutyl-N(5-{[(2S, 5R)-2, 5-di net hyl

4- (tetrahydro- 2H pyran-4-yl net hyl ) pi perazin-1-

yl ] carbonyll- 6, 6-di net hyl- 1, 415, 6-t etrahydropyrrol o[ 3, 4-c] pyrazol -3-y
1)-1H i m dazol e-4- car boxani de;

10N- (5-{[(2S,5R) - 2, 5-di net hy1- 4- (t etrahydr o- 2H pyr an- 4-yl met hyl ) pi per
azin-1-yl]carbonyl) -

6, 6-di methyl-1, 4,5, 6-tetrahydropyrrol o[ 3, 4-c] pyrazol -3-y1)-1-i sopropy
| - 1Hi mi dazol e- 4- car boxam de;

N-(5-{[(2S,5R) -2, 5-di met hy1- 4- (tetrahydro 2H pyr an- 4-yl met hyl ) pi peraz
in-1- yllcarbonyl}

6, 6-di met hyl-1, 4,5, 6- tetrahydropyrrolo[3,4 c] pyrazol - 3-y1)-2-ethyl -
3-oxazol e-4- 15 car boxam de; -3-

N-(5-{[(25,5R) -2, 5-di net hyl-4-(tetrahydro-2H pyran-4-yl)piperazin-1-y
| I car bonyl} -6, 6-

di methyl -1, 4,5, 6-tetrahydropyrrol o[\, 4,¢] pyrazol - 3-y1) - 5- nor phol i n- 4-
yl pyri di ne-2- carboxam de; and
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amount of a- accordin é¥ ains, or a
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accept abl e cisrttghed;25The present invention further includes nethods

of treating di abgtgs; el i Lo @eﬁanmhé;gmmgak 3 [CURRRE:

i schem a, inflammntion, centr vVous ﬁ Hl Qar t;{e
cardi ovascul ar dRsBasRe aﬁﬁkf“fﬁ& ﬁ%ﬁa@%‘?fg‘aﬁ g ay &Saéf Bl ogi cal
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anot her as pelwttermycwlhe(Rf’)m'éférﬁslpg'rﬂuorQalﬂ@) ntR heuliest -(RDeaNi (Rf)-+G(OR" rect ed
to ophthal ni Og I DID)ORS ALR'RASIONRIRE - (RYORe, e [t o e @y, -SB(OfNReR o
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(|nclud|ng
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herein, unl e(ss)mlsktﬂgfw SERR%%(IOQ:ZN&%' (Rg’bﬁglﬁ%ﬁ’é SR ur_ét é’ﬂNgi(oRﬁoval ent

hydr ocar bon o B pekR SnavAoaergr @eiza i H- t%ﬁaﬁ&'ﬁ%ﬁﬂwrﬁﬁ’if%'ﬁc@gfky‘ The
t erm " al kenydtereirpehy os0d si€CECH cydvalk syl Gleteescydiys @r hastbarataed, i ncl udes

al kyl noi et II@PQ%XQ@%B%J «%@rglgl ncﬁ l}é Eogﬁr Er%ﬂ: doubl e bond wherein

al kyl is as ove Yan PSomers of sajd

al kenyl noiety. R¥fs selected fromik RE-Brfn @1aCFSI€VHy(P2‘CBaH§§“Yb§e'@B Al W wanl ess
ot hgr W se Ib Ndi-CakpthalkyReiRApas/, SRRV - ‘ﬂiﬂﬁ@hl&i’dd&ﬁtel‘b@yﬂlmg{m’bm foegst one
car bon- car r
The term" a 'JQB ygk?ﬁg"égx‘ﬁg Hﬂuﬁﬁ %%)E ap%. ndi @Eed g
i ncl udes 0- é:F(Q R*GH dfDs- qmeﬁe]mrpqpl&i b}%oﬂ@?‘ﬁnéﬁ JerBoURIR, (R )
The tgr? anosiofRR?, aad)uwbh ek, n(R;mmwts)ﬂRm"h@R‘w -19@;, i(Rioh- &a‘u%d(R"m? )
i ntended to t s _of the
N at om &%)WQWZRJ’E%%W d’Ra F?ﬁd\i Rﬁ&ﬁ)&ﬁﬁ% N&ﬁﬂ% ﬂ n, unl ess
ot herwi se i HBNeNREBORPREHR. ﬁ?nofiipiféa (FF o) ﬁe ! M%?JHB R)r' i odi ne.
Thg te{ md "t rROL-B@YNFERNYRY oa(&e)wﬂehbfben(«amm@m?@ab of ﬂa‘émw tS@ther
indicated, is resen

"perfluor oal‘ﬂ'{)rﬁecycgzse tﬂgérg @gl Weméer&dntﬁag: ‘fcy‘?%” "Sfegst%trq? p'gera%fekor

piperadine to which they are attached; and wherein any of the said alkyl, alkenyl,



WD 2008/ 125945PCT/ |1 B2008/ 000862 - 9 - pyrazolidinyl, imdazolinyl,

i m dazol i di nyl, 3-azabicyclo[3.1.0Thexanyl, 3- azabicycl o[ 4. 1. 0] hept anyl,
3H i ndol yWerdosgasns! i zi nyl . Het erocycl es i ncl ude nonocy®kTaRzhopoiogeycl i c
aromatic ring structures, with "(5-12)-nmenbered heteroaryls" referring to
t hose that are heterocycles having 5 to 12 atons in their ring systen(s).
Exanpl es of 5"(5-12)-nmenbered heteroaryls" are pyridinyl, imdazolyl,
pyrimdinyl, pyrazolyl, triazolyl, pyrazinyl, tetrazolyl, furyl, thienyl,

i soxazol yl, thiazolyl, oxazolyl, isothiazolyl, pyrrolyl, quinolinyl,

i soqui nolinyl, indolyl, benzimdazolyl, benzofuranyl, cinnolinyl, :
i ndazol ylalkyingdeyglealiyli aryl hetesaqyelyh@nd hglareargmay independentiv e fuitkesi ndol yi |
pteridi ny, I i |, thiadiazolyl, furazanyl, benzofurazanyl,
benzothi5%&?&9%@qﬁgwagfﬁﬁgggﬁg¥: benzoxazol yl, 10 qui nazolinyl,

qui noxal i nyl , eaelpR{ Apd Riiang pachuindependspily CaiCayalkyl Prearttogether pyrlige dups, as
derived f D i .above, may be C-attached or N attached where
such is 6%@@%%9@9&%§yhﬁﬁgygh@25 a group derived from pyrrole may be
pyrrol5 1- yl ( Neath R iscidiemendently sle@eq From- i RAOHRY C1-Caialkyh 632-Caallgrylip

derived f ipid be_ | dk-
iﬁ‘i”d\z;gol - 9‘;% %Ig'ry?tz' Q%‘ﬁ,é-g@fcécgc%g@éo-ﬁ% T‘%%Ht(a'zh ﬁt@’t@ﬁggﬁ%ﬂg %regroups 15may be
opt i onal Iheterubgtyil), URER-(@-Cyperftiongaliod), BE)—alide) H(R*B-CNi, HROpQ(QIRBH s)2 by
to twag 2 .

car bon atlbre SPUBE R IR MBI B! R os UK S Btk 2 119
L 1 di OXaROP OSIONRDLEYOSDRT, RY4O(@NRERE R ES(EINRTRY -(FU)grerber ed

et ergoc ) .
2006/ 8> smdR hedBR) SBomeUIcRR Ik RerfHrs dFclrrS S aiNARS o
het er ocy C(a) -N(RISISER, NERGI-NRYB(GRS, IRARISRS (RIS @IREA(RYAG(0YARS, -
aromatic apd t hat, ial)Jy fused

- tic het | i
or api 1 0domt QORI g P SO R e NETR] g R o R I ROR'
opt i onal |hqagidirsih @Aglof the SaidaRyh8ikenaIRYR 1, FECRe IBLELIc§BIohkoMakd of3-a8d N,

wherein the heterocyclic group has from12 to 15 atoms, respectively, in
its syst dRgmberadiieteioeyslyl aregorerendeatly ertipnaliniurtber substuiadby TR@eUPRL

cont gign t ' n ) o RGY &, icS alboH RS, -CAk HAIR

tri c?él i Sseo] ri ngaghr?gbégsﬁc!;/c“ E?E?/@?%% 9}0% eciégrr%%' ) 5511%_ menber ed
tricycli €Metex®cyclic group is 3,4-di hydropyrazino[ 1, 2-a] benzi nmi dazol e and
an exanpl e of a i i | j _

3, 4-di hydr o- 1"3%%% roc rom'%?%%%rgﬁwﬁeL%ﬁﬁﬁﬁ?ﬁﬁc% gﬁ{u%{'tﬁaéky?,e(%n?& oxo"
refers t @lky).C.-Cs alkenyl,- oG aalksyleng)ni(Gs-€hdydoalksylivetFn-Gs alkdenelec@siCal | y

accept abl i fid o] d t NS At al ogi cal
of oot vgRRMIMIE G Byt BRI AR G Bl b Rt e o9
t he i20vernetevocyiclyl)c endb eactt R&rR’\mirth‘Waﬁreie,pem&érﬁkympdpmlkylfurtlﬁrksaubeﬂitutadﬂtymanoI ,

V00 L% TR ol 0L onS s O o pag s ™

ot her wi s alkoxgli arat @EC, hikglatitas os altieh afnnactedite ther samas hitrogem RfsanshRtmagay  be

present in.th onpounds of Formula |I. The c ounds aof For muil that are
oo i n RPN IGTRaBES BRETHETes e Bra g coric e Sad ens oBforay futngr

vari ous isnpstiated byadd Igeaps selacted roml halidac hytFokylaCNY®y-Gealkyded-Co prepar e
phar maceut i cal l%lgacceﬁt a]bl e acid ad@gsiﬁi on salts of such basic conpounds of
For mfPa IPeEfuoredliod & rhaalked A frafs FNBRi d addition salts, i.e. salts
contai ni ng phaadRObAGREH ihfepérRAIRRCEARIIGENe)-S UCH- Ik lene PIrLEC,-
benzenesul fonat e, benzoate, bicarbonate, bisulfate, bitartrate, borate,

br onmi de, Galsinyienebedet ate, camsyl ate, carbonate, chloride, clavul anate,
citrate, di hydsaehliQidddpendsifhd & 1:@dls! yate, estolate, esylate,

et hyl succinate, fumarate, gl ucept a‘{ e, I%é uconate, glutamte, WO

2008/ 125945PCwith ixpRrsodB8 R gRy.JR] and Br aematall  hexyl resorci nate,

hydr aar ne, - fy kol ARt BHHE GRIhREA 46 arldGe S8 boliSAb,pnat e | actat e

| act obi onate, |laurate, nalate, naleate, mandel ate, nesyl’ate, nethyl sulfate,
mucat e, napsyIre@mother emkadiment afdheinventidnaXds Nodmaataiie(native eaeyimemiiofni t at e,
pant ot heqﬁ%ﬁw %B SQ@E%!QAQDE%%BP@&EO Fgaol ygal acturonate, salicylate,
stearate, BSUBACEL At'8,” SUccinate, tiannate, tartrate, teoclate, tosylate,
tri et hi odode, lraonk smbediatept sthe snvention, Zi§e term "treati ng", as used
herein, unless otherw se indicated, nmeans reversing, alleviating,
inhibiting the progress of, or preventing the disorder or condition to

whi ch such term applies, or one or nore synptons of such disorder or
condition. The term 10"treatment”, as used herein, unless otherw se
indicated, refers to the act of treating as "treating"” is defined

i mredi at el y above. The phrase "therapeutically effective anount”, as

Y o M T . oy " o



cycl ohexyl, unless otherw se indicated. In the particul ar enbodi nent, R3
may be attached at any of the heteroatons of the heterocycle, including X
if Xis GvoRRM/EBSBASN 2HNN-Boc I n the particul ar pyrazol @CrnBmose@se e
enbodi ment, be attached to either of the two nitrogens of the fused
pyrazole ring. 5Certain conmpounds of Formula | may have asymetric centers
and therefore exist in different enamtioneric forns. Al optical isoners
and stereoi sonmers of the conpounds of Fornmula | and m xtures thereof, are
considered to be within the scope of the invention. Wth respect to the

conmpounds of Fornmula I, the invention includes the use of a racenate, one
or nore enant imsidkanstieserhodimentsf thedneertioasRaisdbioee.i | aroaliggnative or

Thi s 1 o SR e of A5 FPERATAS i SR e o 8 R0 o CRChRS ™"
t hereof . Cert én yetfamotiter emiodignent of thedniesitinedR Wistami atyk He ap @tpmatie’s of t he
present i Ski t U bi oi sosteric groups, that is,
groups whi cﬁ%ﬂggg og?tﬂ]e #?ﬁer?tH)l?r F éggrdcelléect ronl C requirenments to the parent
group,5 but exln one enhbbcﬂrmenhgf the rrnweptrmveRf dtﬂ?)hgmetﬂuwhem cal or other

properties. e exanpl es wel | en Vs) e art,

and i ncl ude, ﬁh b ?0 mﬁ{"tcgr&ﬁ? B“'%tfoé\'% éo%ggcr\'?ﬁﬁ% %W?%%Stqorﬁ)ﬁn%q

Chem Re\to 718Rmbedéd h&ddblydYifhgafased wf the @ipeeszine toewhith ¢heyiare attached affe

subj ect vention al inc es i.spot d.c ounds, which are

i denti calV qfede'f‘h'&%éa@ SIGE%%YCFYﬂ"\@éw Rﬁjerﬁgtﬁé 'Jf"age”f@ e[rgpt hat one or nore

atons are 20 xgprl aced by an atom having an atom c mass or mass nunber

different fromthe atom c, mass or usu ure.
Bcaniles of | PoR0HRe THRIBER: BOCTLEY [ BTGembeien NelrrpoiMs ot FLEhe

i nvent | OraspB&t dfdes eRbbaPRMt AR’ @%ﬁ%@ oreq:rqb&azmel trogen, oxygen,

phosphorous, fluorine and h orine, H 13C, 140, 15N 180,

170, 31p32|@n0®5§em98¢me&hcﬁ 3%815- m?@@ﬁ@@th%ﬂ%t/dﬁoﬁ%uw&?f@ﬁp%@ B}'%sent

i nvent i o anidientPRA RIS féhltie §REBROASSEnGS dxazole, BEk¥RAIE thiflols 8t d

conmpounds whi ch contain the aforenenti oned i sotopes and/or other isotopes
of ot her imidgagleare within the scope of this invention. Certain

i sotggi cally 2 b ent invention, for WO

2008/ 25945PC‘||I¢$@%%%% @ gﬁlldﬁ %FR %ﬁrg@fh?i those into which radioactive

i sot opes such Imanahergiobodigent; B isre(@’ }ac(r3at%me"‘di>reéedﬁsﬁéeiﬂCY¢M) dinyfugther or
substrat ) rnpan- 14,
o | Lagspba B eREbURE T 8> B etrahidr b ER r it s SRECIAS

pr epar at |emmbcmirrdemteR%tsttatnarhyerLZI-mwaméryjmehhbbt| tution with heavier isotopes

such as deute e |n t herapeutic advant ages
resul ting fro!nr{ %F]g%%mgﬁ %HE) cﬁr%@ntsgbl 1 %ﬁ"b or exanple increased in vivo
hal f 20i f e or treahatleer Maemteﬁtﬁngdhﬁhms(sand;f gueatma, Imayurttrer@spéarof &ds i n
some circu 41 sot nds o Formula | of this

i nventi or‘?”ﬂrEPéI?'B%'? Ral$ %e ér(gﬂa'lgyyegg? ffg"%& QFWW&; out the procedures
di scl osed i n Theirbehtisremcludds te forlbvtnhgcEm&UDrhmortmtaOrWacéutlcambmdepwblmg a
readily avgl h'}%?l e 10i sotopical ly | abel ed reagent for a non-isotopically

| abel ed r°8 The term "mmol ", as used herein, unless otherw se

i ndi cat edN-(5- aerHsngdrrﬁahyraa@tetrahydrmhepyraha tr)eﬁéthquperuzmeascanb@cyr her ei n,
unl ess ot hervm se ind i %ﬂpm&ﬁr' valent. The term "nL"

as uged rkeb-dimethyl. ‘ééss t@Fﬁ%YdKP%W"?@r“c‘d@@% AAYS o ean nilliliter.
The termyi.k %z@sﬂﬁfe -dWAERy4- (t'éﬂbﬁ’ﬁﬁo-@‘l—hﬂfrﬁhﬂ%rl)d’b@réﬂﬁ-ﬂ@l]cbﬁ)oﬂ\ﬁ}ﬁ'U-ended to

mean units. e term ' as used rein, unless otherwise indicated, is

i nt ended dipetgbh45.6- thﬁﬁ’ﬁv@'PPYW@[%‘eﬁlﬁV’a&"" 3-yh-Sofiadomsidinierd-canbp¥araidgt her wi se -
| ndi cat edy_(4_§ glzﬁﬁﬁﬂ%rﬁ@t {)T/E-ﬁ ggéﬁymroE@ﬁp)[{gﬁmylllﬁgthy_l)ﬁﬁeté%ﬁmJ}ﬁéaﬁ'b&yl}unl ess

otherwise Indicated, is In nean | ogr am , as ‘used

her ei n, b-disetbylHied ﬁnﬁsfétriah)diF@@)UEQ!IOBr@lpwﬁéﬂcﬁeﬂ)'ﬁﬁtwaﬂxqi@lﬂ-& The term
a_slgh e| n unl ess otherwi se indicated, is 20i ntended to nean

m nute e term , as used herein, unless ot hervvi se indicated, is

i nt ended N-b- {t%ﬁ:sm Zﬁfﬂinneelyl-4 letrabydroa2Hppyrandsylmethyl)hipetsizin-1-ylicarbenyl}-

ot v 5 AT b S Ao AR B LRI o EG LB 30 oo

term"M ,caatmxaamlb,herel n, unless otherwise indicated, is intended to rrean
mol ar. The term"N', as used herein, unless 25 otherwise indicated, is
intended to mean nornal. The term"nni, as used herein, unless otherw se
indicated, is intended to nean nanonmeter. The term "nM, as used herein,

unl ess otherwise indicated, is intended to nean nanoMWl ar. The term "anmu",
as used herein, unless otherwise indicated, is intended to nean atom c nass
unrt The term C as used here| n, unI ess ot hervvr se |nd| cat ed is i nt ended

o - ~ e —— v e~ o



WO 2008/ 125945PCT/ | B2008/ 000862 - 15 - O her aspects, advantages,

and features of the invention will becone apparent fromthe detailed
descri pt iwo 2bel/1a9945DETAI LED DESCRI PTI ON AND ENMBCDI MVENT SPOF/1B2488/0008@NTI ON
The follow ng reaction Schenmes illustrate the preparation of the conpounds

of 5 the present invention. Unless otherw se indicated, Rl through R12 and
Fe through Re in the reaction scheneg.and the discussion that follows are

as defined above. Detail ed Description : Compounds of Fornulas | can
be nmade following the synthetic routes in Scherre 1 t hr ough Scherre 5. In the
foll owi ng schenmes and exanples, the terns, "BOC', "Bac" 10 or "boa" neans

N-tert - buN-(hefi(es, %hglﬁ -ditBOP!-4-fletabydseFbpyramAatimethyl)piperazin-1-yljcarbonyl}-

God o PR Er R TR AR T Bl AT ARRIRRIRE: e S e

"DVA" nezasodamidenyl am ne, "DMF' neans di net hyl formam de, " DVSO' means

di net hyl j 5 M a t - [F}B

means )r/re 'kﬁ'ﬁé“ﬂ%@wygqmg&yp‘iét&ﬁyﬁg SPYTR 'et%'??{ﬁgﬁgﬁgrag?émarﬁw
trifl gor® &dﬂtétbylalc‘i 8,6-tetihydromsrdef8 Aadiyydardl«B- 2 atity -4SEdihy e 8roxazole-
2-(trinet h %jet hoxynet hyl , "HATU' neans

2-(7-Aza- 51 é?ff%’ﬂ $azol e- 1- yl)-1,1, 3, 3-tetranet hyl uroni um

ggx?f |7 gog&@@%ﬂfﬁ?\ﬁ(s {ﬁczbseam zl,s(dwéthwl@{t&rahyﬁ}@wmre44wm&eﬂhmdbataeia)1- \C
X ’
N COeH- Mﬁ@%% 31”‘? é%ggete"ahydfﬁﬁy@dei%“ RIPEI?@N%Y}\I FHtiBidEzeE e ool

N- BocFl Nchm,oﬁgﬁud@HZN 1( F) H2N 1( G) WO 2008/ 125945PCT/ | B2008/ 000862 - 16 -
substltuted am no I (A) al kyl ated to _allrve conpound 1 B . This can
typi d8I 1 V- Wb%5tq”@ﬁwwb'(t@5ﬁ%?r§”ﬂ%§m W’ﬁeﬁ‘ﬂl)ﬁpﬁﬂﬂz&f _ a&B@?‘Y(’}‘i n the
presence g dﬁé?ﬁyﬂ-el 4,5%- @ﬁ&hg@&@ﬁ%ﬁatd]anaidu?,cyu)i@%peomﬂFl/ Lidole-4s a
commonl y used al Kyl at | ng reagerit typical reaction condition of

al kyl ati ﬁgbe(ﬂ)mdﬁi th an activated el ectrophilic double bond 5 noiety is to
treat 1(A). 535'\{[632% 52 iyl eal (t@RHIWd?o Q%réwu Methgl mgb B@ra&fﬁiﬁ'&a%&iyl}a

strong bas ubsequent aqueous wor k s cofrpound The "am no
group of %Wﬁlﬁﬁfﬂw—ﬂ‘{ gﬁ-tegalnmymodnléét@wmlﬁﬁ)%@@y@ﬂ&nwazgegfive conmpound
1(C) 15 ThicSHo28migePi cal Iy be done by treating compound 1(B) with Boc agent

the presence of a base. A typical condition is to treat conpound 1(B)
Wi t h ( BodN-@O([(25, GM)e2, prdirpethyled-GetrattiNgRiH-pyras-4iboidesazira 1 yticardanyl}-§16e

cetor ot CARL B5RBahy S BORRIES < oRlrar sk NEB- R PP bR Doy

aci d groaprbordmidehandret hyl ester group is to treat 1(C) with nethyl iodide

in DVF i h e 0f a D) then .under n

i ntranol é{ﬁ'@@%;?e@?g'é’b’ﬁ%@%"%f‘g@%“){?égg%e‘/ f %%rﬁdm%tgylrl)]?'é?raﬂf‘%f¥ﬁ%33?1°qy§}bi cally
be dage 6}6 ﬁunmmylngdf,ﬁ,ﬁnptmmwrd@ln(owp Mk Ay razc-3r RS (tiiflseroetieyh) paidios-2¢
solvent. ical condition is to treat conmpound I (D) with t-BuCK in

t ol uene. © gg nt aqueous wor kup gi ves conpound | (E). Conpound I (E) then

under goes a ZTBe m)oéhmm‘sif@me«ﬁdtrbct@d ey 8 paainfecctine icprmpesition ebmprsingad | (F) .
A typi cal condltl on og t he c i zation is to ef | ux co(rH?Qund | (E) with
hydr azi nETggitye eyt o ECB'“PH E‘F‘Fordl*ﬂ% 1G 3Ye0T3ag eresrAing Jlams; erdgen of

conmpound phér’ﬁ)ade%tl@@lﬁl%Geﬁ‘éb!lb%faﬁ%ér@ofgbf(&a%Hﬁﬁéﬁé@xhbél@accéptbﬁlé‘ damfiercondi tion

of the acylation is to treat conp with chloro ethyl carbonate in

S 286 1 ¢ ERG Brasant UG 6 Her Af s anetspd @féyeatma@'a&@ms rgelbys 28dn be

at t achedit§ oblidd8bn9fcahfs, BERAG SABarhalide cBMF ABhBus y?s!t@m@ﬁ‘éc%ér@d
synthetic conditions to internediate | (G of Scheme can be found in U.S.

Pat ent Agpldiavaseular disaase cAlzheimers disearparphdermsiolegienl p@?awj preissigni il wo

Sehome. 20 CRalT s R TS ASafersill dRedrt M RAERIRS MG dFBhRRSin o oo

method comprising administering to a mammal an effective amount of a compound
30 having Formula | above, or a pharmaceutically acceptable salt thereof. In another

aspect of th.e invention, the method of treating is directed to ophthalmic complications.

In a still further aspect of the invention, the diabetic complications comprise diabetic

retinopathy (including diabetic macular edema), nephropathy and neuropathy.



Et OOC N7 R8 HNN-Boc H2N (G Et QOCR7RB HNt.--J-Boc RhRI EtQOC HN CI HN., fO
11 (C) R EtQ0C\ MN'" HN[ COOEt | r R7 EtQOC HNN-4( 111(B) Het HN [cooEt]
I 111 (D) weto®1@284d5N R7 HN Het HN O 111 (C) H\t, 0 Rl PCT/IB2088h@se 2
illustrates several routes through which conpounds of Formula I can be nade
frominternediate | (G. The substituents RI, R7 and R8 are as defined in
Formula | above. The term "Het" is the piperazine or piperidine

het erocyclic group as R2 74-xRa RO 5 defined byRAR2 . In one route of
Schenme 2, conpound | (G undergoes a nucleophilic reaction with an Rl

el ectrophile noiety. This nucleophilic reaction can be any acyl ation
carried out by an am ne functional i DEFINAIGNSpi cal acyl ation reaction

condition is tQ treat ¢ | Ay ‘ . :
R o i’ A (PRl THE W cithelihe’ AR, REKldRd. Bl BGRTh oiEthd, |
sol vent snurhlimitinglserdideor onet hane. The 10 reaction mixture is stirred at a
tenperature b en 0 nd room t enper.at ure for .about 12 hours, sequent
aqueous wor ku,glh\éﬁ?fgb a@%ﬁp%%ﬁ?fdme(ﬂ?t URfgRs %ﬁ%méﬁedﬂ(g'c%ﬁd‘t'ﬂ(‘élu%%ﬁ%ﬁ"g{é i trogen
2008/ 1250 40PCrL | BID0R, DOOR T e oot by et g 11 (A)

, - - typica e done treati
with a strong 1j§€it?[m Rlkeny[" cag U?e&af&%fﬁﬁnxﬁsm?ﬁwﬂs? g\d{cgtetdygg‘iu 88&3%%(1 11 (A)
with 4N Hebietids B e @1 GnBChboRLEEFBEHIEAIbIQHUROWResi Kyl ieh§ defilsedconpound
I1(B). The pyrrol e NH of co;r%no_ound |1 is then converted to the

B
chl or of or3kove apd (rgjuding,F @and 'SPSV'SF%%ﬂ(qaiﬂ PeeWbALIRY usi ng phosgene,

triphosgene, Ghe3SAMBIRNYRT aL@BEMHrERL uniéss othbRAse ARGIdD Thef@BEialikypn is to
treat I1(B) with 2 equi'valents of triphosgene in DCM at OC for_ four hours.

Subs efuermoigtieginairg 8t Iopstions oarkan-eaben Wipkobqushwheren Ak is 35 defipefon gi ves
conmpound JJ{&) - Conpound 11(C) is then treated with a nucl eophile noiety.
The nucl eophi'l e can be any amne that can react with the el ectrophile

11 (C). A typi dae tereatlkaxy’, ias\wsed berain autessptharpise ingicated. inclefesPrald such

as 101.5 g@\ Ah&RSa ifhs géﬁr{%gaa{'sbr&f%_‘he presence of 1 equival ent of base

such as I'n a solvent suc F. Subsequent deprotection of ethoxy
car bonyl group iThestepndaminos@swset hesgieurdgssrathéraing indicateghie ijeedadhioe of
base,15suclnclﬁ§e;l;‘%A, foll owed by purification gives a conpound of Forrmula I.
Al ternati vVély, conpound I1(B) can then undergo a nucl eophilic reaction with
a Het 15eiNids madjohl, lbed boy gubsitdomp @it Nia(dd).. The nucl eophilic reaction

carried out f c]J’hettct,]r'n”lss “halogen” and “halo”, as used herein, unless otherwise indicated,

represent chlorine, fluorine, bromine or iodine.
The term “trifluoromethyl”, as used herein, unless otherwise indicated, is meant to
20 represent a —CF3 group. ,
. The term “perfluoroalkyl”, as used herein, is meant to represent an alkyl group in
which all hydrogens attached to the carbons have been replaced by fluorine, such as
CF3, CF,-CF3; C(CF,)(CF2) and so on.
The term “trifluoromethoxy”, as used herein, unless otherwise indicated, is meant
25 to represent a —OCF; group.
The term “cyano”, as used herein, unless otherwise indicated, is meant to
represent a —CN group.
The term “CH,Cl,", as used herein, unless otherwise indicated, is meant to
represent dichloromethane.
30 The term “C3-C12 cycloalkyl” or “Cs-Cg cycloalkyl”, as used herein, unless
otherwise indicated, refers to a non-aromatic, saturated or partially saturated,
monocyclic or fused, spiro or unfused bicyclic or tricyclic hydrocarbon referred to herein

Containing a total of from 3 to 12 carbon atoms, or 5-8 ring carbon atoms, respectively.



transformati on can be an acylationn. An acylation reaction of I1(B) to give
1 (D) is carried out by treating conpound I1(B) with an acyl ati ng reagent
in the prweenes#2645base. A typical reaction condition i ®CraBmog/o@ssepound

1 (B) with an excess of base, such as DIPEA in DCM followed by addition of
the resulting solution to an acylchloride at 0OC. 20 The reaction is stirred
for about 2 hours at room tenperatucrg-and subsequent aqueous workup gives
conmpound 11 (D). The ethoxycarbonyl protecting group on the pyrazole
nitrogen of conpound 11 (D) is renoved to give a conmpound of Formula I. This
can typically be done by treating a conmpound |1 (D) wth a base. A typical
react i on Bxgnumary evclpalkyls inclusietrings mgwing rom 3-(18)carkpreatpist s¥chsadl vent , such as
met hanol ck//glgip_‘ropﬁl By &SR0 é)%ﬁ W%?glohéﬁﬂ:rbg?iﬁhgﬁﬁ ]gaﬂﬁ aHQmTaF\S/f"tIII@stFé‘PiUQOU“d

[1(D) in e presenc ent's’ 0 room

t enper at @xemp&sbgemd@ﬁkyl@qeé@wwmmtaﬁt itk 19, tf@rprmmagof Formula I. In

an aIternate route of Sche the Bac groyup on the pyrrole nitrogen is
renoved to onpoc~- T -ct|o ca |caIIy be carried out
by treating 3* POUR (0) a i cal reaction

condi ti on ,t reat ¥conpound 1(0) d| oxane and DCM

Subsequent aqueous mnrkup affords conpound III(A . onpoun- [11(A) can then
under go § s ] a He =I~ e e to\ghve conpound
11 (B). @ i

2008/ $525936PC : eonp d , S | act ian@ t han
the pyrrole n|trogen of 111(A), the transformation of III(A) to III(B) can
be carri ed t without protecting the pyrazole -NH2 group of conpound

LT (A). pucl eophilic reaction carried out for this transformation can

be an acylation, Relative mld reaction conditions are preferred to achieve
reacti on sel eThé Wriny"anfiAas acgd able) uhRas btrenwiet inditdtéd, ihcluges/an bightiB) i s

carried o y i ng conmpoun |1 ith an acylating reagent in the
o esence A HEEeR o AP RUA LY BrA bbm BY foTorval 2 buS Y ASaBRadenas 11 (A
with an @hg,eﬁ@ragpMaﬂe such as DI PEA in DCM and addi ng the resulti ng
squtlonto an acyl chloride at 0C. The reaction mxture is at 0C for

abouflOt wo houfRe igrap &Béka@mwr%?qh&éeegy%n&a& 'd‘i‘%%e@erﬁ%ﬁiﬂwcfyl'"l’ (§10)-
1000”pou%rﬁ6éré@}1ele|f’&§?clwd6rr WES1®- rﬁétﬁb@r@ﬁhie'térécfcﬂ@c%\‘s%@ea\he*élrﬁﬁ‘m&s

el ectrophile noiety hi's nucl eophilic reaction can be an acylation that an
ani ne f uRtherwisglindidatedyringladesparematic agehnerfarapstichetenocydigarouns cmtainig on i s
br esence *of o pnogioresicins Lot sBca ot 079 SPARPHSURLAR MEISROIC L oh as
1, 2- di chigupeasdram 3Sifh Sk fel. caduedl atams, Ke%paytlwels% ip depiodrsstest, N4 C) . The
et hoxyca r i 111 (0
s oy bl RV 0P G O B Bro bRt T RE PO Ra ol OXB AR ot

For mul a Nonfaromptlehetermcltq gmupsindiude grotps hagingi onlyd mpoyosih their (i@ wi t h TEA
inapro 0 Aqto give a
corrpoundtsiﬁq '?—J byt eﬂ%mraﬁ&'ﬁ? ttegécﬁgﬁégﬁp&' m”%@Ag% %3@%? %%@%Ii pﬁ%lrg'c& ng group
on the pwsieml & hei hetergeyrliofgr@psdncipdripehzotflgdR) nmg;sysetemsednterxaglpteeoftdfe free

b b d
T (e w4 b eloe ) SrolP S G e B ind e e B
LIT(BD i grauposxanetlcmyﬂ (d¥eved WrohhezemdmepnAeemémﬁte&afeoﬂtmatmm@térddmc

Subsequent aquequs wor kup affo ou d. und 111 (D en
onoler aocdrauB s ot eRarBaie of 67 TSTRORH TG e pEn A h el of a1

nucl eOphhtdn@be?éd ﬁé@tcbcqan&gf@ub(as Quinéiyi. axmléétaﬂncﬁmar@mame hetersdyichdal i ty
carries out. |caI acy | ation reactjon condition is to treat conpound

111 (D) mppra@r%teytf%ttft% %Wmfg@em dibygepturery!, tefrahydtat hignWbence of a base,
such as ?ete%?ur\b@y@msamyd@p&’%w 'tétra%y&@tﬁl@d}lrafyﬂcﬂlpé’rﬁilﬁh HYrehamet hane. The

reaction mxture is StIFFEd of four hours ‘and subsequent aqueous wor kup

and par i fieaerbAling. tfagxapyb@aﬁ%%wloaze#eané@tanyle@eﬁaryl roneRipesidivlar t o

Route B g,p(g){ zed by
The. fol | Sxekd ng?| D B et AR aeri TRER AR 1 SRy DR pRIcR) 200 |

Schere 3Pk 3myrrolindcindaknyl 2Hpyrand 4o yranye diexanylt é@)dloxolwwtzl 05al kYI |
52 BnBr (V1BEiirsh dihBRgI, Qittbiahy I BiiniepFanyi Vaimdrdthienyl, dihydrofuranyl,



NH2 HCIl OH Rzp ot 2'( en-NHN Bon V(F) HC -di oxane Rz OH H2N V(A)

HCl - di oxane Boc20 NaCH Di oxane, H20 Ri k02 Bn-NH HN HCl V(G HyNaH,
THF Boc OwWo(2B)s/BsBB, xylene0 HATU, CH2C 2 Bn 1. Li Al HARCI/IB2008/000862 Br'
NO V(H) 2. Boc20,.( Boo

-9-

pyrazolidinyl, imidazolinyl, imidazolidinyl, 3-azabicyclo[3.1.0]hexanyl, 3-
azabicyclo[4.1.0]heptanyl, 3H-indolyl and quinolizinyl. Heterocycles include monocyclic
and polycyclic aromatic ring structures, with “(5-12)-membered heteroaryls” referring to
those that are heterocycles having 5 to 12 atoms in their ring system(s). Examples of
5 “(5-12)-membered heteroaryls” are pyridinyl, imidazolyl, pyrimidinyl, pyrazolyl, triazolyl,

pyrazinyl, tetrazolyl, furyl, thienyl, isoxazolyl, thiazolyl, oxazolyl, isothiazolyl, pyrrolyl,
quinolinyl, isoquinolinyl, indolyl, benzimidazolyl, benzofuranyl, cinnolinyl, indazolyl,
indolizinyl, phthalazinyl, pyridazinyl, triazinyl, isoindolyl, pteridinyl, purinyl, oxadiazolyl,
thiadiazolyl, furazanyl, benzofurazanyl, benzothiophenyl, benzothiazolyl, benzoxazolyl,

10  quinazolinyl, quinoxalinyl, naphthyridinyl, and furopyridinyl. The foregoing groups, as
derived from the groups listed above, may be C-attached or N-attached where such is
.possible. For instance, a group derived from pyrrole may be pyrrol-1-yl (N-attached) or -
pyrrol-3-yl (C-attached). . Further, a group derived from imidazole may be imidazol-1-yl
(N-attached) or imidazol-3-yl (C-attached). The above-mentioned heterocyclic groups

15 may be optionally substituted on any ring carbon, sulfur, or nitrogen atom(s) by one to
two oxo, per ring. An example of a heterocyclic group wherein 2 ring carbon atoms are
substituted with oxo moieties is 1,1-dioxo-thiomorpholinyl. Other lllustrative examples of

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

ooMH0O00



V(J) 00 OHU SOC 2 MeOH NI -12NI-122 NC V(D) VE) | nt er medi at e V(B)
was prepared by mxing a solution of V(A) (267 g, 3 nol) in dioxane (6 L),
H20 (3 L)werdosli2k4laOH (3 L) and cooling in an ice-wat ePCoaBinos/Bms@0 (720
g, 3 nol) was added at 0-10C and stirring was continued at roomtenperature
10 overnight. The solvent was renoved in vacuum 3 L of H20 was added to

di ssol ve the residue. The resulting gplution was cooled to 0-5 C and
acidified with 1 NHCI to pH = 3. The resulting solution was extracted with
ethyl acetate (1.5 Lx3). The organi c phases were conbi ned, dried over
Na2SO4 and concentrat ed to give conpound V(B) (465 g, 82% as a white

solid. (Ra H MHz, CDCl3) 5 11.30(br, 1H), 6.90(br,
0. 5 .5 400(m 1H), 1.40(m 12H)) I n the next
[ C

150. 5H), 5.
step, the int =i at e ) was ¢subsequent | y prepared by suspendi ng NaH
(200 g, D \n 2./5 of E and cooling the m xture to -10-0 C. A
sol uti oan(Q " g, nol ] in 800 nL of dry THF was added dropw se
at -10-0 C~ ARter 'the' addi t t ‘m xture was stirred at -10-0C for 30
m nutes. Then BnBr 20 (478 nL, 4 nol) was added dropwi se at -10-0 C. The
reaction m xture %@s/ stirred at rt WO 2008/ 125945PCT/ | B2008/ 000862 - 21 -

for 60 hours. Thezﬁaaure was poured into 3 L of ice water carefully. The

resulting sol Utiqn was washed with 1.5 L of diethyl ether. The aqueous
phase was aci difi ith 2 Nag. HCl to pH = 3-4 at 0-5 C and extracted

wi th di et{hyl over
Na2sor andedsihariz Shmemiaes nelfaEil A fel R GC uyBYSbhelESE rdicefin. 2.

yel | ow sorhdlmhes(dimrﬁh’sandhloNNR)rﬁdtQﬂ\d%ibpycﬂID@rG)psﬁhﬁt &6 (e pattid)ly fuse8@®f m 5H)

b or o ahionl eliottAtEh g pontain o ot SRERIHABREN #1111

ijn 1 5 ofs théi@rldato'ﬁi@ef]ﬁmﬁelléc&ed\ﬁem@@ and Novvﬁefelrﬁheaﬁbteﬂocmllcmﬂhamoradded
ropw se at. 0-5 C. The tion mxture vvast en stir at .10 rt.for 24
our 5. THE 'R R as S EdaRYy Brisdupey 2ed B BrvisobRbatiiranerd T4 g,
V?(I)g aséo Yrodip %@b\ftﬁdticdritéabn two adjéﬁSegnt e)rtldlsiéteg%ég Fbg)e%ﬁe{@dy@n@gmﬂlpéﬁrmnldé( C) and
oun no n wer e
di ssol ved”‘?yﬁl'@ﬂﬁgﬂﬂné@nﬂ@g'm% CF{YS)E?’U% W&&"@BEA S f%"%”lk??r t”f'M%'i’f HATU
(1509, O.3¥tobRlic ghitp @@dﬁ@hhp&o@mzmmtmé]@eﬂﬂﬁﬁuézb@wcﬁ@ ékarﬁpléQ)f g.15The
resultlng m xture was stirred 10 m nutes. Conpound V(E) (55 g,

0. 394 0npimemered aecysie hetsrgyslc geupisihd-dihydras T HEBRIFACHIPMSN& ur e was
stirred at rt Lﬂ)@gl&{mse_ﬂ}ﬁcégj e erM@sxd” e8RKE@ 4. vacuum and the residue
was di ssolved in 500 of water. The resulting mixture was extracted with
ethyl acetateA( aglaaﬁeL;@apteanﬁ@ tomganaeharaaeytigrllyaacespiableepivale fam eer
Na2SO4 a r

Chr omat oGP S0 oy P By R e o S P R et at e
(50: 1-10: ammmﬁmf\ﬁ@IV@mepodudemeowrmonthemwntm in cpmibination with vadefpound
V(F) 410 S / 0-5
C. Tr?(e5 mq§< G?er%iléﬂg%?{ rr ﬁ%’?dl’r ove@"hgtpils %deénceﬂqrcgtag%’ %ﬁﬂéggguﬁfto
gi ve 25 ctmpolawin®(G (85 g, 100% as a col orless syrup. (Rz=CH3: 1H NWR

5 00(s, 3 e pftgseBhartilopyfealpBReptle sihGE! 8 yeid nerdy e "1

step, V(@thdr#isg, indic@ted nntlidesisalistd Mciditlor basic, grougs which may e prespeirinlée i n

1500 nL of | h i Xt t d at Th 30
P was B Aot BT HieGediouhis PLFerflal ek BlaoR HER g 4
hour 90 Tr@pamb\oefﬁrrrm@ea w&mxwréty oF salts withvanicud inergaeii ahdeorgasic poidsf iTed by

chronmat o on s i ca el ut Wi th rol eu t her/ etate

(50: 1- 10931?}()036%6‘@1‘% %Hﬁ?ﬂ) ePf(“ﬁ) Hvaﬁgeuﬂgaﬂ%acgsp B 2 ade Fg"? B3: 1H
NVR (400 gtk ba&iPebmbobinds c?ij(d?muIa]J@re thdé@tﬁél@@/niﬁEW&bB@@&lSh@@ﬁbﬁ& - 22
- 7.33(m, 5H), 5.16(d, J=14.8 Hz 8_& , 1.59(d, J=
12.8 Hz, 3H)saitqcg'ggwlngjphagmgcqzlgg|cgj|;1)gccemt§p\lp|%lqr§1sgch@s "’iﬁ? Wwas

suspe nde(i)eh?er?é%@lf@ﬁatef b&fzﬁafEHglcafBoﬁQﬂeUBBQI?thf bifaPiRE UbSHabd( H}orﬁlég &lcitn 203
ol ) 600 ry THF was added dropw se. After the 5addition, the

mi xt 12:5e mgtaﬁ@aqawytaﬁe rearhanate whlofglavutanate. eieate glihydreghieridengdetasel ed t o
0-5C and f dded
i oput oo T TR PR, SR Ble e Rl A Tl e
stirred at roomtenperature for 30 m nutes. (Boc)20 (66 5 g, 0.31 nol) was
added to the m xture. The m xture was stirred at rt overnight. The sol vent
was renoved in vacuum and the residue 10 was purified by chromatography via
silica gel eluted with petroleum ether/ethyl acetate (100:1) to give
conmpound V(J) (48 g, 77% as a pale yellow liquid. (R2=CH3: 1H NWR (400
M—lz CDCI3) 6 7.36(m 5H), 4.19(m 1H), 3.67(m 2H), 3.47(m 1H) 3 33(m

"~ N7 A1 N a ~r~7 1



WD 2008/ 125945PCT/ |1 B2008/ 000862 - 23 - Schene 5 (Bicyclic Piperazine
I nternmediates) CIHO H3C CH3CH3 VI(D)VI(E)VI (F) The internediate VI(C was
pr epar ed W9 20826935 N- (t er t - But oxycar bonyl ) - D- al ani ne ViPCB)IBZ024/d008@ (,
0.0.603 nol), nethyl L-prolinate VI(A) (100 g, 0.603 nol), BOP 5(291.72 g,
0.66 nol), and dichloromethane (1.5 L) in a 2 [flask. D PEA (193 g, 1.5
nol ) was added dropw se under stirri{g.and cooling on a water bath. The
reaction m xture was stirred overnight at roomtenperature and evapor at ed.
Water (1 L), ethyl acetate (400 nL), and ether (400 nL) were added. After
extraction, the oré;anl c layer was ;yecfar ated. The aqueous one was washed

r

V\,i th et helyqoBiyarsanijate hexylcesascinale, byarakamise lydighremiges hudroghloride, indige (1
wat er: m QE}?a? and

evapor at edétﬂlxh%}tles%gté}s "0l %C? % % nqé%t%%n %ﬁb ‘obt al Lag%%n g

i nt er nedimetbylstilfaly, niadade,napsylats nitats, oleate toxelates dpamoate Eemparate)i n d| oxane

(-400 ) S e

cvapor at dA e BB I Rt/ osblats, PhvaRRELA RIS Byl Weappte. 1,
was décarsubdcetatedsidoinate, ltanfiat®)tatateidsodate gidsylatey tiiethiodode, and valatate nedi at e
VI (D) was, i ssolved in absolute nethanol (700 nL). Triethylam ne (105 ni,
0.75 m)l) 'S added to pH -8-9. The reaction m xture was stirred overni ght

at room t enpefmmaé teren "tféhﬂng:obsmis@mhmm avileps bitcedise Tiicated, indkarssedersingas

stirred i dlchloro ne/ et h cetate ure 60Q.nL), and the
bt o mod Aesietiie: HeT Nerciuaseef R hiveaabidstdr e cPagidho whth
aqueous lsayr ltermaépﬁéb,l cﬁtbtnecbrmrésympcdmsmf siich hhsd)rdﬁilo@ bomtldimn'BMeetdnml

acetate mxture (1.1 . The conb n ct

pot asl? anHe%W}ﬁ%r as Hﬁed %@'%H%BSP 'ﬁ% g@é%to\ﬁﬁ? ﬁCte‘%ﬁ'@la '?9,66 rrL)
The I’esu|"{rééﬁgﬂ‘i§(&éffn@d\{mﬁle&§@|yEQ@V@ h at roomterrper ature, then overnight
at 4 C. The formed crystals were washed with cold ether (100 n.) and WO
2008/ 125945PCThe ghtsss/ themnsptically eftective-amayniriasdised hersinrrgfels ohat 48. 1 g,
78.08%) . a%%dNVB’férag pHgl‘nHa%eﬁﬁéa?%?gﬁit tﬁ§ﬁﬁ’llbﬂwﬂé%|9§cﬁ%¢kﬁéwkes@§n£@ta
fol der). er nmedi at e was suspended in THF
(600 ni) offamsguwypf@ﬁmamﬁnmmut abis Heig SpugbHPYR reéeAMBMe eripagiag,

0. 715lsm|rned|&l-5'6gto(§pﬁlh€?-) inab flow of argon under stirring and heating
at such a rate at t sol vent sinmmer. After this, the reaction nixture

was refluxed fbe term isubsisatedtmeans thekihespesifiad araup ANAOICYRBBEHONE 6h 5 M
NaOH (20 d
nas weehdip g upotliets 975 fr B Al  MRRUGPRAL At Db e dold3 peblttnd 00

anhydr ousuk2identandhe teapoioatienilly Shbstititgd| mealestmmhe\mmtﬂedgrdupea in vacuum
72-75 C 9 tisfactory C N-analysis was
(()bt ai ned'u]n%&\ﬁggé%o}gu Itﬁlf%d b{ﬁr\‘}%é &%ﬁe %Mut%}ltur?ﬁ\% be descr?/bed in re%lerence
to ti2® fol | owimacoerdemek edth chinesmtionx Binguines stawaturabforrmulalhereieghe dadoas
limting the scope of the present invention, but shall only serve in an
i | I ust r atateres ama thesir. bolind hydengeh edoras drepmad eapliditlyodepigiedeigd betpresdriis
further illustrate and exenplify the conpounds qf the present invention and
nmet hods of preparing such conpounds. It is to understood that the scope

19 ]:)I Itg\?\n ﬁrgaerig{ﬁwlpérg\g/g,gnd pr els)eﬂ%enk%ga Eﬁ?ﬁl rﬁgﬁlf ol ¥e&éSé§<}§ﬁ%&§BSe& et:tr]lees

with a single chiral center, anless otherwi se noted, exist as a racemc

m xture. Those mol ecul es wit wo or nmore chiral 20 centers, un|ess

ot her wi s@Pl 6t Eha @anvastion r acerdanotaddhaPeinof attachment imibegemaindgr ef

enanti omer s/ di astereoners nmay be obtagned by nethods known to those skilled
in the art. The structures of the covfounds are confirnmed by either

el enental anal ysis or NVR, where assigned to the characteristic

protons in the title conpound are pr esent ed where appropriate. 1H NMR
shift (66heicempeunsh and theagaryepiion i 11 ofengigaihatibarR sukstituent yayde i nt er nal
r ef ergnc r t V. din Table 1
bel o V\ZI% E%&W%&y PN ESTiBbRERYS Bn IR Ren MMRER! ReleSsHIWAALLS

N- (6, 6- Di net hvl-543S, 8a5) - 3- et hyl - oct ahydr opvrr ol on, 2- al ovr azi ne2- car bonyl
)-1,4,5, 6-tetrahydropyrrol o[ 3, 4-c] ovrazol - 3-yl | pi col i nam de I nt er nedi at e
Al(111): 5-tert-Butyl 1-ethyl 6, 6-dinethyl-3-(picolinam do)pyrrolo[3,4-

c] pyrazol e-1, 5(4H, 6H) - di car boxyl ate 5To- a solution of 5-tert-butyl 1-ethyl
3-am no- 6, 6-di net hyl- 4, 6-di hydropyrrol o[ 3, 4- c] pyrazol e-1, 5-di car boxyl at e,
AL(l) (7.32g9, 22.56 mmol) and DI PEA (12nmL) in CH2C 2 (60nL), picolinoyl

chl oride hydrochloride, Al (Il) (4.82g, 27.07mmvl) was added slowy. The
reaction was stirred at roomtenperature for 2 hrs. The reaction m xture
was diluted with CH2A 2 (50nm.), washed with water (2 X 30nL), sat. NaCl
(br| ne), and dried 10over MySO4, f| I tered and concentrat ed to gl ve Al(lll)

~ AN ~ AN I B B Y A 11 RIR B~ 7/ ~ NN N N 1 A ”~ N



WO 2008/ 125945PCT/ |1 B2008/ 000862 - 26 - with CH2Cl 2 (50nL), washed with

wat er (2X50nmL), sat. NaCl (brine) dried over MgSai and concentrated. The
resi due wai® 2disgi26d48ed i n m ni mal anount of acetone and waTAB2008/800aced t o
precipitate. The conmpound was filtered and washed with water to give Al (V)
(4.48g, 92%yield). 1H NVR (400 M1z, DMSO-d6) 5 ppm 1.40 (t, J=7.07 Hz, 3
H 51.69 (s, 6 H 4.51 (q, J=7.07 Hzq22 H) 5.03 (s, 2 H 7.76 (dd, J=7.45,
4,93 Hz, 1 H 8.04 - 817 (m 1 H 8.18 - 8.32 (m 1 H 8.78 (d, J=4.80 Hz,
1 H 12.15 (s, 1 H). Conpound Al:

N- (6, 6- D net hyl-5-((3S, 8aS) - 3-net hyl - oct ahydr opyrrol o[ 1, 2-a] pyrazi ne2-car bo
nyl)-1,4,5, 6-tetrahydropyrrol o[ 3, 4-c] pyrazol - 3-yl ) pi col i nap de RA sol ution
of Al (I'V) (4.48g, 11.4nmol), (3S,8aS)-3-nethyl- octahydroRE:Lr R*2- 10
a] pyrazine (2.40g, 17.1mmmol), and DI PEA (7mL) in THF ( 50nL) Xwag heated to
80C for 2hrs. THE was concentrated. The reaction m xture was disaglved in
CH3OH (30nL) and Et 3N (30nL) then sti rred at room tenperature ® hrs.

g
The residue S fli 09 (0. 1 OH)) to

gi ve the CtyFlP}q%Xyé é gﬁ%ﬁxs(eHg&ng& éﬁt y| e%ﬁg@?ﬁ}@g\l ’

N- (54 (8RR -rhagbe amweplat&ngodmmemamm a]tnlene@fwybeammmng}x 6 X6is C.
dinmethvl-1,4,5, 6-tetrahvdroPyrrol o[ 3, 4-c] ovrazol - vl) pyri di ne- 2- car boxam d
e 0 Al (V)A2(1)A2 The intermedi ate OffAN Rvas prepared from Al
(V) in a manner anal ogous to the preparation of \&_&B8ve, except

(89)-6, 8-Iﬁithabémdulﬁr Byralicia mtqrimied(ade Bindediatemt, wasN20subst iheutcgyroop plagce of

et hanol BiRtaARe b Slster Ry BPaasEns 8! HE Tere00ear BhBon i n met hanol ).

Af ter 5stirri ngegthint @pipduRdP ef Périita fméy Bﬁvéfhﬁwﬁmétnctdwte?@bnelﬂierm&e renoved
in vacuo. Purlf catlon as in exanp ﬁgq?gc% forded the title conpound A2 as a
15

whi t e solSX§t fajiereqt enaggipmens Krmg dsomexs gd sterecisomelsofifes A3
tgrough&g Egﬁgfzg*&ﬁﬁﬂﬁ%déﬁm&mréﬂﬂé@&ﬁ AadoAsiasedite teXAtim g Ddopadt A2
apbove.

N- ( 54( 2Rt®€syw§nt(ogt Vil Fespesiie the compeindstah Fopnyar aihe drventien inehides fhe

6, 6- di metulor 3, é}eﬁn&et&ﬁé&hﬁafe%m&he{.@fofﬂmgl@ﬁe&zrﬁbreamyéty@oﬁmrm&msde VO
2008/ 125945PCT/ I B2008/ 000862 - I nternedi ate A142(11

54( 2305Rpr mleumsﬁewyf prp%ﬁ?Qi‘ZP%e‘diﬂé EpraHg 1 ag adso exist as tautomers Thls

di net hyl [ le-1(4 car boxyl a
fe To 5 TNenfbf RiBam B o R o B 5 4 ol 5
equiv), 5 tet E@Hgmrfum@toaﬁl qregpcantyined wihinithg gompoumisofghe pregentmopl , 1. 2

B L T

concent r apatifl of klectresiolréquingments tduke parent dronpr patiexbiblit\differing atiimptovednet hane

The a8 | ERvuRPRaira et BuBPhithBhES, SRMERN R ARElat LB ABR G ok Sk ™)

1OConcenurr thiceatt, tand dfdludeg bat diregimt limitedhtiyemeietiesidesidnibed irePetini @k al(, ICHe. 1. 9

di 5 niL d 4 MHC in di
(4 83 WL%%’Q)(%{Q%P 5?%31}'2%%\%“ Igﬂ%ﬁflfg grhﬁ{é resLI f?inng sol uti olnnwalsOxane

al  owed to st iThe subjectdnvedrtionalsatindleddsasotdpicailyrlabelfed ddmepalinds awleici eroved i n

vacuo and, the residue d| ssol v di ch] oronet hane (20 nli) and washed
with sat (feRicy tQ S@rf?%)'?‘?f’d? BHHW@'(bi'gf%LB‘e %af'ELpaigE%Pf Bereq's t2 ic was

dri egoovesplacsti byrars lohdh&uind bh b®inte niiRd oemermhrrmieedufreeermnbﬁftﬂetdf@mdem red

pr oduct A142(11) The crude ﬁr oduct was s\tég ected to the next step wi t hout

further H‘Lﬁﬁsfqré‘éﬁﬁsdh"?b:?éélsﬁ‘@ tfourdsip nabire o EpaPIes L RAtPRsS hpksambe vs (EsI +)
nmz 465. %&#Mdﬁ%%o%un@@%@mveﬁtlé}piﬁb@dgkdt%%s o]‘?ﬂy@iro@%n &rbéh,Hz, 6 H)
1.40 (t, 06 Hz (s, 3 H d 31510 93 He, 1
H 2.85 @mogsnmxmeomhowmroemﬂuprlzeﬁydshleen% sSUCQaﬁ) H4 lzl CIEH, 59,1z,

H 4.82 (1 3‘1]P432I33’5§|Z1’8F23r\@360_fl fds eZtIJe&S(@bm%omdSBOﬂﬁe r&eﬂi@ln(/éﬂtlo%a'ﬁh 8. 18
28.26 (m T H)"8 77°(d. 33, 56 1o PP R0

20082525 PhePEyeUbcaySIcooRisbi2 sane ot s@mfpegh%ammmpounds whigh contain the

N-(54(2R, I [

6, 6- di rret %m% g&gd 'E@E)? ﬁrﬁ’éé’é%%ﬁg?g&o?%é Qﬁ’étﬁ%@@g%a{? - ﬁﬁ@%??rﬂé amde To a
mcr ovvav@mmzlenm Geldizd lsmamc(ally)lat(e(ue(zOOmgpumisam’ﬁhermﬂsentUn@erﬁ@m for,
triethylamne (0.148 nL, 1.06 nmol, 2.5 equiv), 1-brono-3-fluoropropane
(0.090g. 50.639 nmol, 1.5 equiv) and tetrahydrofuran (1.5 nlL). The
resulting reaction mxture was heated in the MVat 150C for 1 hour. The
crude reaction was concentrated in vacuo and taken up in nethanol and
trimethylanmine (6 mL-6 nL) and stirred at it for 16 hours. The reaction

m xture was then concentrated again and the resulting residue dissolved in
d| chI or onet hane (50 m_) and washed W|th satur at ed aqueous SOdI um

~1 [T T 1 I



Al42 above. EXAMPLE A145:

:N-(54(2R, 5S5) -2, 5-di net hvl-1-(2(tetradhydro-2H pvran-4-

vnet hvl ) pvpepezizams4- car bonvl) - 6, 6-di net hvl -1, 4, 5, 6-t et PamuaB20p9r08ed of 3, 4- C
i pvrazol -3- ynoicolinamde 1-13c cH3 o H3C1'rN N CH3+ 2. TEA MeOH O Al145i N
20 To a 100 nL round bottom fl ask was added A142(11) (0.100 g, 0.213 mmol,
1.0 equiv), nethanol (3.0 nL), tetrafwdropyranyl-4-acetal dehyde (0.041 g,
0.319 mmol, 1.5 equiv) and acetic acid (0.013 nL, 0.213 nmol, 1.0 equivV).
After 1 hour, sodi um cyanoborohydride (0.022 g, 0.341 nmol, 1.6 equiv) was
added and the reaction was 25all owed to stir at, it for 16 hour s.

Tri et hyl sxamele those intewwbichdadigactiyetisriopasarich@s “Hrand ' Case ingorRafaigdt dest i r

at it for t C | afye

di chl or orlrJeSl‘:ar ﬂughgﬁ E" g%ﬁd@?éﬁ%t%@ﬂ%@ﬁflhﬁggﬂ]a% g{ags‘é‘ zlg%:fbudmggul #Ia%d\%éib?rq_) and
bri ne (2 14wz 20C8isoRpesSRCPAItBRIB0S pOIE8BDfor they easeiof praparatipnesid ect ed

s pur i (e Sl B dipb i Yo P R REE o e el L H BT e

produdt Afiékd certdErS%empmludc advantaged ressliihg tfomigKaaet Estakblié skabiligs for5SExanpl es

A146 th 164 i h 142
ond. aLas X Ree ARt i Rl e i RoBT HORAR: RARNGHpYS aSPRENCESnidy 18
15-(1- cyqir@‘buédihébrhé viecuwRgtapess. otupichlly labeled compounds of Formula | of this

B2 vy B1(VPeBton bieFeel p e BIBbp Arodred bESRIGE pi e bréddt e itciosat” o 4°

4-fl uor ote B@lﬁérﬂésﬂ@ncﬂ‘oﬁl&rth@EXbmple@(Ueﬂbvﬂtbly)dubglﬁuﬁfg a readily 9aitab50 L round
bottl e was added co und Bl Hf‘rlﬁ et, hqu fl%(r)ro(g@% ri d| ne-4- carboxyl at e,
hydr dOni diqterically lange n%é)re.?ggﬂtf jnon-s °@€ﬁ'y eladEpselyo ni), cycl obut anone
Bl(I 1) (1.30 Ghe terRBmmBl, aslusdd Héﬁém sk stHtRérivade im§atetOisId8nddd todm&8dn nmol

.0 eq). After stirring at rt for to 10 min, sodi umtrlacetox borohydrlde
(2 00 g, limslentie teimaequiv’ éaPS%Ee@HHé’H@ﬁOBW@N%HQq'%Gd AS EXRIHRY 180l uti on

was obt alnﬁ@ﬁreqﬂwé&a%é@é}mﬁm Ué@ug\@eﬁhéblnr LRds@bthetwi@indcdled, 9 t he
reaction mxture, 100 nl aqueous NaOH (1 M was added, and the resulting

sus penS| dengad tormeancailiiten; (Thederm JUas usqth bereins #plesn olieswisgrndicated: isi t h
Et OA gn ? efdkdd to gpurgén'ﬁelt@ Fm 33%%41 B6ichfl, unﬁﬁ%%%rWls%hndlEét@& i§200

over filtered, concentrated to afford the desired
pr oduct nzteBﬂE(dtpmemmﬂhmeﬂeorTbeﬁrm ‘0’, avsed hawin, pindess athemwisedndigafed, and -

e oA kg8, RIBA R S M B Rl

Hz, 3H), iltesdeditoTedmkilogrgm. Theserm "9 ag npedihipreir uplesg offieryise idligated, ig2- 2. 80

(i e {edel mtaciyh J5Buesmeb % (ARLhLE s e MM °3

f | uor20- purpiemdedi toenearcaimutey The tegumi “dL hwd usedh hereirt, @nless othefwiseiindieatad ds at e
B1(I111) ssolved in . equsHCl .. Th

col o | bsSTEBT g A TR oS s Ped Peffin S DBV R DG, (e
react i on ignintdndee tmaambmhdla)r "THe. teﬁhejm’olasensted warein, emiessdtiardise yel | ow
solid was bt ai ned., The solid. was washed wit t 0AC nd dried
under vaddﬁ?ﬂ?‘? ea}chad?o piges) 'B'Frci'ﬂ%teﬁsﬂlertgﬂnpp'ocﬂ?c‘fseg ersily ”"6}%%5 a white
solid in o&Eer@f@swumn@bt@&eé irft&Rdesi te MeanTelap ! Dk RIrmWNG, Slledidicrdint onlesxt step
vmthout further |E)url fication, 1H NNR (400 % Og;lS,@%pg? 6

1. 6320, 7ohawsR)ndicatqd. s infedad ameanznosea termapy. a5 ussdiegain yplessy)

3. 29- 3. 3%tHdivisélifdicate® s ?ntgr(dédrfb nilé'ﬁn, nalfﬂ-)rrﬁe'ier( lIfheS?LernEH‘i)M b3.R88d hbfeis, 1H);
19F 10 NWMR (376 Hz, DVSO- - 166 npound

Pyri di ne-@l%épﬁWISPdncﬁ%qtﬁd ['SITQUWGPWWWOJQ%?%rqrﬂ'i‘ n@s ysed

car bonyl efsif- lﬁﬂég%tdwémise%néicﬁteae.%nﬁeuaiéooto%arpéte&ﬁc fiaGs Dt ATRE tedqy 11- ami de
The crude starting material B1(IV) (0 mol ) was dissolved in 10 nL
SOC 2. THE oBs Hsefelerpil, gnkees pthgrwige Wﬁiﬁt‘%ﬂw isatengad fe meap Gieuandhe terMuxed
underzgN2 . t al e

yel | ow so'ltnwtl on@h%&%'gagﬁ'é%ﬁ&%ew'ﬁ‘% @%ﬁﬁ})&oﬁfégaw [}?ﬁ]eh@h@ag% e ? was
renoved uatier Theetgoo dat/pt’ eas user hereimf finiess otherwiss Indigatest; islisteBiewyfo megana

yel l ow sol i.d .} n.quani | [ NG »Yi T

01 or do WIS The el BsYglgea e dids e I hitRad ¥

6, 6- di nmetngebh- Biyni@yoludien-Theyteoarinbmyih), asiused herefh, dlnleﬁdrod]:grwmllm’gl&t&d 20
c] pyrazol e-2(4H) - car boxyl ate B1(VlI), (189 ng, 0.518 mmol, 1.0 eq), and 13
mL CH2Cl 2. The resulting suspension was stirred at rt for 5 mn under N2.
DI PEA (0.354 m, 2.07 mol, 4.0 eq) was added slowy and one can see that
| ot s of snoke was generated. After being stirred at rt for 1 h, the
reacti on was quenched with brine (50 nmL), extracted with Et QAC (50 ni),
dr| ed over Na2804 and concentrat ed The crude 25 coupl | ng pr oduct was

— o o B



5et hyl ester To a 250 nL RB were added conpound B2(1) et hyl

4-f | uoropi peri di ne-4- carboxylate, hydrochloride (1.25 g, 5.91 mol, 1.0
eq), CH2GVO 20@80128445, 4- oxot et rahydropyranone B2(11) (OP6T/1R2008/6008€2 nmol ,
1.10 eq), and glacial HOAc (0.340 nL, 5.91 mmol, 1.0 eq). After being
stirred at rt for 5 to 10 mn, sodium 10 triacetoxyborohydride (2.02 g,
9.45 mml, 1.60 eq) was added in oneigportion. A cloudy solution was
obtained. After being stirred at rt for 12 h, the reaction m xture was
diluted with 150 nL Et20 and 200 nL NaOH (1 M aqueous). The resulting
suspension was stirred at rt for 1 _h. The organic |ayer was coll ected,
washed wii$ itenstediie maanTailliliter/misutey &he feosEV, as P%Qé’r’é‘%fe'"aHﬂ'eé%H@éﬁ'('P%{t ed to
af ford 3%%|@§1e9flsm?§nd%%5tbrn?é¥n%9§w&&t The tefm “APCI-MS”, as used herein, unless
fluoro-1-(tetrahydro-pyran-4-yl)-piperidine-4- carboxylic acid ethyl ester
B2(111) |orﬂ1qw:swpdléat§da§ infendsiddpIneean AmosphesionNRsgwe Ghemical iopigption ppm) 5

(i aty "PhePstiescill: The W 1S égﬁ%%m@%ag ?tg%@'s%wdwf*%o%f‘s 1184
11. 845 2H)tendled)® roelan high-pedforganceliqo@, cheematograph. (Thie chrematoggpHy wagH) ; 19F
NVR (376 oo 1dBior k06 dpbu 23 20 A Tk EREOH BRA c 52

Internediate
- (t et r ahyadrusegyeerin Anjdss-qiigreisedndieatdd gairdenddd to reeardlidwdichromatogragh. To a

\éloﬁlorl esgrhgqgutl %él Iagol%%gﬂﬁ'[% u#!?(eg g’ﬁ? r%”sgﬁ'q%g%te t ﬂ]qgrﬁ&sdttgﬂl 4"3%‘4%@ mn

and was 5hmnateglrapby tri23s Spedifuscopy t TheetewaSTLET, lagusad hateird, AMldsSsfothier®ise and a

pal e ,qran ol uti obt ai reactio hen.cogled to rt, and
Phe a8 vatfodiae 1 el o e PR el ar s aSere@hy.o i 1o SE&) et Widsol | o
The sol i thevars, wsdsasihemvide iRdisatdd Nk iftéfAel tbonedf supéréritiealXhid ng of the
desired product, 4-f

| 1-(tetrah
ot per | di ReiomaiausgRy {66 EiSa ar e Brert caeer inchyiss e isitenied o7 o
yield. 1k ﬂr@aNl‘datL(ré@Q M’iéter@l\@@‘ d§usd§2pﬁ3reﬁ1 knﬁ%nl!e&@o (ﬁé’an eOL% Ofhe2. 05 (m
2H), 2. 14- (m (m 9 {2, 329 (dd, J =
11. 33, 1ief§3'ﬁl+§ fﬁ)useé hﬁge'@ “S‘?S(Srﬂ hem)se '@d'%e%’da '"tg'ﬂ tpgnéam 08 Hz, 2H),
11. 195( s evdpdrativiedii é;?\@ séé’cteni‘ab‘hetel:ﬂ& Nihe {ePrhEME, a@h@a I‘i’e':relnpgﬁflasﬁotkéﬁmég
Compound B2 carboxylic acid {5-[4-f

-(tetr ahmqﬁlgﬁ%ﬁumdyp)to mean mass spectroscopy. The ter(r)n HRMS (ESI)", as used

Lopi per| doffin AmkAsRARRieGnficslbant Mibndeat %@amaﬁ Mt%nﬁﬂﬁsm 0[3,4-c]pyra
zol -3-yl}-am de I nternediate B2(1V) ? was di ssol ved
in 10 niseextrometmrelestroprray iomzalias). Wae tesm t/’@aso as.uspd hereirstuniassng t he

m xt ure S a a psol ution
i ndi cati %Egh Igtg rﬁcﬁ%até%gsé{r{t%ﬁe\ﬁgg a%%l#ﬁgglmﬁﬁl{e 3?@11 %c@béf ﬁh&w "and t he
sol véht waless ethenwige intdieated, e&lmmmepﬁ@mn@atoolaz@af The teraSR/Ayas ueed %) of

L RB. wer S RARr ks Ay i G MR, PR tem R 8P ouna

B2(VI) eslgéd Bel@lrdlumtashyolhéﬁw[semwmmem-lémélmntiomda)\anomﬂlanﬁﬁfature The

cq) anaters Mihg S ARER, Gk S B RikeRbn e et 1o BdiRR o, s

under N2 ThehtéEA Cite®0, ab0&etiherdln, ﬁmlésswthemls& |aq|):amS|santdEdchloCrV\éayn 4o
ene rmn the reacti o e reactil on was
2R o TR K51 ARloTrisgiter RS b narEah, pvateBlatta Wity Winetak o8 adt or

Na2S0O4, aa@IAngeleermammch USAe Thaé st B\godus Use@Ber@irs nlogs diHetwit@ ml MeOH. At
rt, 1.5 nL.o q(‘11; gqg@ea us NaOH was, added dropwi se. LC-Ms indicated that the
react i onNFiEAted fintanded fo Bieag examMplen  The reaction was 30 diluted with 100

L Et 0Ac, andTH@h®dKM duskIheidinbii&ss othBRvisy Baltateds @ iMRtedBSmeah | ect ed,
dried over Na2SO4, filtered, and concentrated to give a crude final

product . Vﬁ*HSSEF%'EFé/"Iﬁ'BB%'P“\ﬁQﬁStB%|-|fheé8”ByK;ﬂp@paﬁsd{?199é‘eFPﬂG"t"%ﬁsgl ve us 200
gy Ofiothgtﬁéﬂﬁl'sé%lﬁté’dj%h erded S nieaR ¥, Egﬁérehpéﬁwesl%% 105 égus@d’l'\é‘rbﬂ over
two steps. 2008/ 125945PCT/ | B2008/ 000862 -

3, 4- Di chPB'ﬁéS Rthengise indigatest, ds intanded Jo rrmap@pnmmwnn%mﬁdiqr-a@ leastib@et hvi 1
4,5, 6- tegéﬁhﬁnﬁ%ol of 3, 4-cl pvrazol - 3-v11l-benzam de O CH3 pO2Et FIN
11\ 1 HN d 2) ag. NaOH MeOH H3d Cl 5DIEA (0.220 nlL, 1.66
mol ) and 3-(3, 4- Di chl oro- benzoyl am no) - 6, 6- di net hyl -

5, 6-di hydro-4H-pyrrol o[ 3, 4-c] pyrazol e- 1-carboxylic acid ethyl ester (221
ng, 0.51 nmmol) were added to a sol ution of

4- Fl uor o- 1- net hyl - pi peri di ne-4-carbonyl chloride (0.51 mmvl) in CH2A 2 (10
m.). The reaction was stirred at RT for 4h. The m xture was quenched with
H20 (30 mL), extracted with CHCI3 (2x30 nL). The organic |ayers were 10
dried over MJSO4 and concentrated to give the title conpound as brown col or



CCH3i'"_,?2 0 3CrN,NN\--CHGC-..,NiCH3 HNTOC - C1(V) 0 WO
2008/ 125945PCT/ | B2008/ 000862 - 34 - Internediate CL (I1): 5-tert-Butyl

1- et hyl 3werrnesnr26946- di met hy1- 4, 6- di hydr opyrrol of 3, 4- PCT/IB2008/000862

c] pyrazol e- 1, 5-di car boxyl ate To a OC solution of 5-tert-butyl 1-ethyl
3-am no- 6, 6-di net hyl-4, 6- di hydropyrrol o[ 3, 4-c] pyrazol e-1, 5-di car boxyl at e,
Cl (1) (16.2 g, 49.9 mol) in THF (199.5 nlL) was added NaH (2.4 g, 59.9
mmol) in 3 portions. The reaction was stirred for 15 mn in an ice bath,
then ethyl chloroformate (6.591 59.9 mmol) was added over 10 min. The

reaction was warned to roomtenperature and stirred for 16h, then quenched
with NHCO (s@therasaeetnt adventagesi ang featues ¢fahg inygniign wilhesomgAnPAERNt
extracts igob hen dried (MgSO4) filtered and
concentraPt/b@ﬁiﬁte\(l)@eSiﬂ%g dt@ﬁ%n%}te?"ré‘u re corrpound 10 Cl(II (19 8 g, 99% . Mass
spectrum Cal cd forDErARIER NI if IO {TEMNvedi ate CL(II11):

Et hyl 5-(chl “ ‘
5, 6yd| hyg?opsﬁ-ﬁ%%@%gﬁégé e- %gf%;?é}hr& Qfﬂb@hﬁéég% (l)Jf'[I on of
CL(11)%( 19hé3pga,sé9t@venhoh) UnteSdlotd)thse(lKﬁca‘qu mabroagu&f &l RE ¢oough RA i n

Concant + LR SieRts 5 YEETTI wROBRM- LB EE Uiy e thEN 1
3- [ (et hoxyetaitdaidDedclipiivomo] -

6, 6-di net hyl di hydr 3, ol e-1(4H) -.car boxyl t aken
tin Ged 2 Begupds o i can e hBYE v Palhe ShfBie BleTh St eRe: f on
m;jét gr eI w\%ﬁr&@tﬁlaﬁheﬂe Bninithe fdlidiMng ﬁtnes@eraed(eiamme,s 2e%erms,t BDlmé‘gtB)oc\lvas

t t t t
e A Hort Memnt A iR e B8Rk AP P meh’s herPaidh e I e oac. (100 )

and wat ery|dxy e mmbthyﬂnﬂn@muemnmaexamm@hbsmedD@M"hnEé&é«:chzzX 25 ni)
then the conbl ned organi ¢ extracts were washed with brine MySHA) ,

filtered RIREAJBIse &RpWAEEAHunighe baseidreansidiseRIPPYLEhY gMine. e@ ’%‘?qrfgca gel
col um Cr@ﬂrﬁ@l‘h&%ﬁ@{’bl\wﬁ' rﬂGarg'Qlﬂeghﬁ%errh&@/“Md)"l re4Adimétiylsulfoxige t he

title co und (Ir1) _as a white SO|Id(9 4% . NMass spectrum

Cal cd f or'MebmeanspmthiaddHy MEL) meamn-C H:&hhd"'\é‘%@E mﬁ%‘m@myéteutdletb% Et hyl

3- h I
2 Lo phro T Vo Pk e S i, o,

) car boxyandt'8EM" mears@ @rlr@eﬁlwbdyliatwyméhyéddé\a Rimaamg|2-
5R) - 2, 5- d by C1(I11
Th)e tube%v(\a/aﬁg&géiﬁéﬁeﬁ%ﬁ’rp¥3?aceﬁ%ghBhlﬁ%{%ugwggs%@%maﬁd h)e/at e((j foa 16

h. The reaction was cooled to roomtenperature then concentrated. This

resulting materi al h further
purification. WO 200§§%§%5@?’H‘@%§M68%% I'qteg\dgw%%?)er nmediate d (V)
5-{[(2S,5R)-4-eth y% 2, 5-di net hyl pi pera@nRé}. yl ] carbony1} - 6 R§- R®

di met hyl -1, 4, 5, % trahydropyrr olygf 3 )](p r azol-3-aMCae~

m crowave Vi aIHZNvasCadlded Cl (V) MO ‘éﬂ” The reacti onI s%feat ed at
110 Cin the mcn@pave for 20 m n. The crst,de reaction m xturel@as
5concentrated and taken up in THF. The insoluble naterial was filtered off
and the filtrate was concentrated o give the title corr,p:ound CL (VI). This
material was used further w houtR ification. Conp

N-(5-{[ (23, 5R) - 4- Et hyt="2, 5- Neneth et iy ogecalam nT’-yI]carb nyi}e&, 6- |
di mret hyl -1, 4, 5, 6-t et rahydr opyrrol B{>c3 - c] pyrazol - 3- Woypyr'azi ne- 2- car boxam d
e 10A 2 nL THF suspension of C (i) (240 ng, 0.7 nmol )|(|:_\;vas added to a

sol ution of pyrazine-2-carbonyl chJ oride (213 ng, 2 eq)

di i sopropylethyl amne (0.5 rrLH 3R in 3 m TH@O,ﬁfterRstRBrrl ng at room
tenperature for 3 hours, the?\l f—yas renoved 1n, Pé,urlflcatlon as
in exanple Al afforded—the ti Npound—€-as a whi 2 do(16 ny, 5% .

15 EXAMPLES C2 - C8: Exanpl e$, to C8 were prepareg\si ng nmethods .
anal ggous to Exanple O above? EMAMPLE D : current| Yo enbodi nents were
prepared using Route D as shown in Schene 2 above, although it is expected
that one skilled in the art can use route D as descri bed above to 20
prepare many @@h@ﬂuﬂdfwsbrfatésf‘taeisymaslb(mlhtheﬁméhﬁécﬂia@szl(A) through I(G), which

N- (6, 6- D|meth6f1 1138 8a - 3- net B FB¥ E rrol orl ,2-€llh§yrazin-

2(1H) vI 138 UESHR P ‘ipaz{a@rts tfé’mﬂﬂw 6 B 3 R APBQHIW 01 1) - 3- et hvl i so
xazol e-5- car boxam de WO 2008/ 125945PCT/I82008/ 000862 - 36 - Reagent
5-tert-butyl 1-ethyl 3-am no-6, 6-di methyl-4, 6-di hydropyrrol o[ 3, 4-

c] pyrazol e-1, 5-di carboxylate, El (1) (10.97g, 33.9mmmol ) was dissolved in
MeOH (200nL) after which NaOH (5eql 169mmol ) was added. After stirring the
m xture at roomtenperature for 3h, the starting material disappeared.

After rermval of I\/EOH add H20 5 and Ac CEt was added and the product was

T | r . Y Y. Y.




di i sopropyl et hyl am ne (87g) at OC were added 2-(trinethylsilyl)ethoxynethyl
chloride (63g) drop wise at OC (1 hour addition). The reaction m xtures
wer e stirweadoe126@om t enperature over ni ght. The reacti ®@aTdBR0%0d0Beht br own
solution. Then the m xture was concentrated to give a |light yell ow brown
oil and the residue was m xed with ethyl 15 acetate and the salts were
filter off. The mxture was purifiedgdth silica gel (2:1to 1:1

Et OAdHexane with 0.5% of TEA) to afford the regioisonmers El (111-2) (24q,
>90% purity by HPLC) and E(I I1-1) (10g, >98% purity by HPLC). 1H NWVR (400
MHz, CD30D) ppm- 0.03 (s, 9H) 0.88 (t, fr-8.2 Hz 2I-q_148and153(s
4. 5H eaclsubsglituiedamine agid) |(AIL'S'Rﬂ<YGQied rgive gompoyng i(BH) hig captypically bey  2H) ,

ﬁl— (Zé' é’ é@iﬁég}?y% ??Eégpéérgﬂ wm?ﬁn laﬁg%’hﬂ@gpg@;i? e p br érlnce of abase. An
a] pyr azi racnweq elgcirophilivodguble hond moeix istar ceyipolywsedia @tmg cqunhz/bl - 3 y1)-

R e e e e e T

sol vet . moiéty2stavraeasll(A)iveth tbé agtivatdd/dabienbondmbiety irthe pyesenca of aist:mg

o 72z BARECHA RIS R R 5k oL e o fho bl o

hexaf | uoroopipospdhl(Be i tHéi pyoteeted prith picbioecgroup tndiyel compoMH(CY oThisieam eact i on

5 eyt 1 SN e toneHostsAung cOMBpinBBRUAY P saeMithe béSence of a base.
2008/ 1259465ICaT dcRRABAIIRORER compund WBRRAN eBoc)i0h pie Fs6HE GTMENOH iAqUi v,

0. 25 of Boc ro ted am nopyrrolo azoI sol ution ed, and
20" uti% 0. gtk B FrPOna RRstomb Pl ey NG 1455 rBEet BisD o

1 equiv) aQﬁethbleedrbﬁerﬂcBMﬁoﬁﬂcﬂ {Dj. OA ty;mﬂcb@@mén @rbdnvéhmg&ﬁe vabexyiciaciced at
60C for 16h. Then the tube was cool room ten‘Perature The

sol vent s J50HP 19 themetlyl fe,st%g{cpl@ 'F lbe%at\A@)é”'FerﬁWH'opWe\)%% MtBet he resi due
wer e addegesknd oPh bESEAComPEUAd ITD) mfen?m»fhaﬁgg@@% iNpdhbleblibeslgbine t ube was
u

covered with Parafilm the covered test t was Vvig orouslty shaken unt|I

al | resi gqadensatien tg give rompowid KRk Thisean wpicalebe dape by estingbemsrainded. The
agi t gk OINDyaNthSd Qﬂﬂ%cba%@qn EH%pFH?@%%ﬁ/eH@r@tﬁlida‘Pmlﬁd?\ |§$¢Pﬁ=éé‘ttc%n%”'ﬂh etely.
The supernatant 10organic |ayer (EtOAc |ayer) each test tub

t r ansf er HEW WithttdBuQK '@éﬁ'@%’@po‘ﬁtﬂsﬁguefé@éuwlﬁgwﬁﬁkbé gl@@mmp\ogn@l(ﬁt) was added
to the t K of the

m Xt ures@%ﬁn tﬂcejgeeg) ﬂ?é(ﬁ: ur S\%’???@“%%@ i hg&ra%‘ﬁe so tr\),&e}él!tf& t 0Ac) and
vol at i | esompeund KE). r/é(cmnal nwdltmeofwm eyohéatwea to refluxcampannd I(E) wéh wer e
dry. To i 6 Y in

di gxane i‘g %ﬁéﬁ%‘d%cx u?gg%\/\g}@ﬂsg— ﬁlrr}'réé ?gpg azol%%t‘?cf;gt@at%frcgfrpéM%Hkﬂ? hen

t he 201 v éhen acytdted td give aordp®i@id HEp A typical udzrmmaa*r@theao)dattbn intotieata To t he
;33: \cju)e \éﬁlrng @g@@ﬁg Plﬁ)% F}’Idcg%%a%’ﬂ-ﬁg K‘é‘ in%?c%&ec]jllnlzt)ﬁéb‘agg\ied'sqpucml !

(3S, 8aS) f@-l(ayt hﬂd@kgﬂoudrcapyoeranboiﬁéutb eithpyofathe mérogehd of thegrybamayd. chl ori de

(35, 55 - 3. oA SR O RO G e U aI IO 13 B AYT DR 8P de

Tr i phosgéme.g. Patertt dipiplicationdPublitationNee @008V0DENS 51t akiPOMdRIblid&tionrvwoound

ggf bgg]o 02?158@ [}Hagislgﬁg #eﬂpg%\ﬁér?\é\%%m%qgt% hderrgﬁ\glysrgfetre%ctehe stirred
(3S, 8aS) - 3- net hyl oct ahydr opgehéme[2Y(RéutdPArtAFduh Dy CH2C 2 was added 25
dropwi se to the triphosgene reaction mxture at OC under N2. After stirring

for one hour at OC under N2, the reaction mxtures were warned to room
tenperature and stirred for 16 hours under N2. The sol vent was evaporat ed
and dried in vacuum overni ght at roomtenperature. The dried product E

(M) was utilized for the urea formation reaction w thout purification.
30To the tube were added 385 pL (0.096 mmol, 1.2 equiv.) of El (VI) and the
m xture was stirred at 40C for 20h. After renoval of the solvent and

vol atiles in vacuo, 13404 of DMSO (containing 0.01% BHT) was added to each
tube to reach a final WD 2008/ 125945PCT/ |1 B2008/ 000862 - 38 - concentration
of 0.0572 Mand the m xtures were agitated to dissolve the product. In
order to prepare the analytical sanple, 5 pi_ of the solution was renoved,
and the aliquot was diluted to 1.0 mL wth 95:5 MeOH H20, and submit for
LC- M5 anal ysis. Crude reaction mxtures fromplate 821-107-3930 were
dissolved in 5 MeOH DMSO H20 (95:5:5) solution and anal yzed utilizing

anal ytical scale CO2 SEC (UV/ Ms {APCI +}/ELSD detection). Analytical SFC
nmet hod paraneters would include; Colum: Zynor/Pegasus (150X4.6nm 5m),
Ilnear (}adlent 5to 50%)Eluent A (NEOFD |n 2.5 mn. at 5.6m/mn (140 bar

o, o —— o - o,



r-, "CH' "-Ai/-N cit C.crN-0 11 N1) HATU, DIPEA, C, NH2, 2)4N HO/

di oxane TaC CH3 1-13C,7-N N OCH, FI Fi(iv) Internediate El (ii):
et hyl 5-{W028)85R5942, 5- di met hy1l- 4- (t et r ahydr o- 2H pyr an- 4PCT/IB2008/000862

yl met hyppi per azi n-1-yl i carbonyl}- 3- Ret hoxycar bonynam no] - 6, 6- di met hyl -5, 6-
di hydropyrrol o[ 3, 4-c] pyrazol e-1(4H) - carboxyl ate 5 To a seal ed tube was
added (2R, 5S)-2,5-di net hyl-1-(tetrahydro-2H pyran-4- vyl nethyl)piperizine
(2.1 g, 9.89 rrm)l) DI PEA (3.8 ni, 21.8 nmol) and THF (50 ni) fol |l owed by
FI(i) (3.6 g, 9.89 nmml). The tube was seal ed and placed in an oil bath at
90C and heated for 16 h. The reaction was cooled to room tenperature and
concentrated then triturated widdyMORjm two batches to give the title
conmpound FlI (ii) 10 (4.89 g, 93%4\5 aywhi.te solid. Mass spectrum Calcd
for C26H42N606 (M+rH): 535. Found 53% nternediate Fl (iii):

5-{[(2S, 5R) -2, 5-di net hy1- 4bg{et/(ahlyﬂr01(a)l+p an- 4-

yl met hyDpi pera2| n-1-yl kcar yl}-6, 6-di nethyl -1 4,5, 6-t et rahydropyrrol o[ 3, 4
- ¢] pyr azol - EHRC e N 8" a seal ed tube was addeBof¢ (s R'4.0 g, 7.54
mmol) in a slurry M%V#BQJS m.) and LiOH (1.0 g, 48 p H. The reaction
was heated at 100C f/or 16 h. The reaction was concentrated awg taken up in
THFE (100 nL). The f'x¢rM®was filtered through a bed™f Celite and MySO4
then rinsed Wwith THFR'L00 niL). The filtrate was con ecﬁpﬁed to give 1.9 g
(65% of FI (iii) as yellow solid. 1H NWR (300 Mz Od6) 5 ppm 0. 82

- 0.92 20 (m 0.R02¢ 1e@ (m R6r 1 00 -etdo , 1.48 (s, 3
H, 1.57 (s, 3 ﬁ%&\y d, J=14% H)’ 1, 78d\%\§ 2ud), 2.27-
2.48 (m 3 H), 2.8~ 8_(m. 1 2. 4-315 3.Hét8-331(m

Z

2 H, 3.70 - 3.93 (un_2 udy, 4.26N Qu(;b)H) R96 H). Mass
spectrum Calcd for ﬁ H34N602 ( . 391. § 391. [COV@‘

2008/ 125945PCT/ | B2008/ §00862 - 40 - Inter mgd aNe<4Fl (iv)

5- ([ (2S,5R) -2, 5-di met hyl - 4- (t et rahydro- 2H; yran At

yl met hyl ) pi perggdd- 1- yRi gar bony1} - g, 6- di fet hyl - ii@o@ si | y1) et hoxy
J]methyl}- 1,4,5, 6-}\@ opyrrol [3 4f c] pyrazol - 3- a'r'ﬁ' OC sol ution
of F1(iii) (1.7 g, 4 |) InBTHF (36 nl) was addeqiDIBEA &. 95 5ni,
5.44 mol) foll owedn o[u&n(chl or omgt hoxy) et hyl | (trisfet hypsi lygge (0.81 ni,
4.57 mmol ). The reac j;on was\sl ow rmto RT atid stirred for 16h. The
reacti on was quenche W|th waher (50 and xbracted with Et0OAc (2 x 100
m.). The conbi ned extracts were V\d$h brine (50 nL) then dried
(MgS™), filtered and concentratﬁv/gjdé/g ide the title conpound FI (iv)
(1.7 g, 65%9 as a yellow solid Ss spaq*etrum 10Cal cd for C26F148N603Si

(MtH): 521. Found 521. Exanple FIMN
N-(5-{[(2S, 5R) -2, 5-di net hyl-4-(tetrhydro-2H pyran-4-yl net hyl ) pi perazin-1|-y

| ] car bonyl1- 6 .6: di t. |, - tet - -3-y1l)-2-et
iyl - a- ot nyl - SRR Zuleates sep AU El Ao SPFoRABla

2- et hyl - bermadeyfrer, idteanedialed (). CRresubgtitueniadt'dR( aﬁfm%gue ézsdéflmmbih) and 15
FI. (iv) 96 n, s. adde Q.52 2.88
ol ) 1 ol oaw@qabomﬁ’ﬁ%”é’ig? et 3 Yiey b R e RO o B a1 esc
for 16 h then dil t d. wlth NaHCO3 (sat) (10 nmL) and extracted with MIBE (2
x 20 mL). The. co extracts were washed with brine (15 nL) then dried
(MgSHM), filtered Cﬁg;oncentrat ed. The crude solid was taken up in CH2d 2
(5 m)k a | ikdl O i was stirred
at RT)jf o;&gﬁ q‘ﬁ reacti gﬁ%\ﬁggagég)églﬁ%?ﬁgfggdwﬂgﬂmtda@n up @n t 0Ac (15 i)
and NaHCo®iclesphilic (ewtlmyvnanad R elecitopbiie wioiaty. ETsou¢izoghiti@reaction cmabe,onbu ned

concent r A gcyEfigreEh bl O pd Bt %%WAéﬁﬁfh@%' Jbitkeagoh SBRBHRRTC, |
'I[E;( ; I eI ggnslp;tzou{%ht Eggm\%?d l(ﬁ) with sl aod!safltralg aggwths@%l as F5-GCOBMinthe p?esencégmlgl
ehove. - ERRRBERetEs 28R GRS A PR J88 SREDr lion MU EHIEH el SR

5- di met hvdadtiohtreikiued sdtiered it E\téerJeKéture between O°C and room temperature for
v1) pi perazin-1-vlicarbonvll-6, 6-dinethvl-1,4,5, 6-tet rwdﬁ%%rrol o[ 3, 4-cl pv

razol - 3- ab@msb%wﬁnéuésweabwﬁ% workign @M@%M’QB@M‘F’ @7 BOERED - 41 -

H3C, " CNH f | (Fhig
ort - but i B eolf FtragnoREbiAound e i theh Femoy o NP Lm0 T B Tis can

di et hyl - 4, 6-di hydr opyrrol op, 4-c] pyrazol e- 1, 5-di car boxyl ate



To a solution of 5-bronopyridi ne-2-carboxylic acid (3.11g, 15.4mmol) and
5-tert-butyl 1- 5 ethyl

3- ani no- 6W6-2dismeshgl- 4, 6- di hydr opyrrol o[ 3, 4-c] pyr azol e- PCPAB20080®862y | at e
(5.00g, 15.4mml) in DCM (200nL) was added DI PEA (5.37nL, 30.8nmmol)

foll owed by HATU (7.03g, 18.5mmol). The reaction was allowed to run at 220C
overnight. The reaction m xture was_fgluted with NaHCO3, the | ayers
separated, and the organic portion dried (MgS™), filtered and
concentrated. The crude solid was triturated with Et20 to yield 10 GI(i) as
a pale yellow solid (2.8g, 159 . Mass Spectrum Calcd for C21H27Br N505
(M+H) :  50wRicayherionsdy. trqaﬁmar" b\IV'éhéStEPN agid. A typiqal practien conditign is to
3-{[(5-c }

i ot by RO R WA AAGY ) AR BOM. Subsegquent aqueous workurp
suspensi @fforsts aiglnqqm)i IKE) g0 pBrata f)comvogwll(&bmbewmvadq@tp tlhé( PPh3) 2

cvaci bac ripRIRREELE s €08 Moo B A0 oy UaREFREdens MRIBCOR,O" et on

m xt ude \sasmedithen eqlivalertt. Wdypicalaeactien@aoditiomés taduead LEB) vethe? e@wvala@twﬁ vvl th

h i h / / -
O N e T T
yel | ow sqNdaHCOaed ﬁlﬁriﬂzteticsrogwds earapdurid ICat €dmpioihd H((Zﬂstherweéteb withiai ) as a

L Lo bieh bl e S Sidecell o S Aine Tt o Racl 61505 (M9
3-{[(5- CBéﬂ’éUﬂrI@Fhlléjll(ﬂ:) 2 AngBieslreastiohamonss- tﬁaa@n?lll('@ﬁ\mfﬂ aPwbteophile such as
5di hydropyrro o[ 3,4-¢ pyrazole 1(4H) carboxg ate. To a solutign of d (ii)

(1.9d0 4. 1BRAWYIIENts obaramIERANth wagesgaa%afbe Wralged 9fdags sHeh 83 PIRFAM a

React i on ggivehtRhRaST I | SM@éiaqh@ntsdédrot@Mtﬁfrmfgﬁﬁo@tca%’&gI ngbg iPHPRARSI on was
concentrated to yield GL(iii) a pale yellow solid 0% . Mass

Spect r umsotgNk §uéhhas methanohdbtheesgnce phBase syal as J&#\, ql@vvﬁfi@wnedl ate Gl

(iv): et faahf.éam%ﬁf@h@%%&ﬁ#&ﬂ%@a%ﬁh&@Cyanopyr' di n- 2-yGcar bonyl ] ani noj -
6, 6- di et hyl - di hydropyrrol o{@ tJy pyrazol e- 1(4H) - carboxyl ate. To a
Ao

sol ution of G&Itemiatl\)eh( rogpgund ll en Hnawrep @meppmg regedien with peAet
2.3 7
(2.3QsL, eiJar?gHgézt}B gqn&@“@oﬂﬁ‘&ﬁ |RBP]”f'r?étrH{c p@ﬁc? % .891@9%%9

tri phosgene n o was added
dr opwi se transferraaticadetint hepan facmateinn 55 ady@tlpeaeaqtlon oflliB)doigived{Dats cariesC f or

mixtur e GacOR P e o) e ae iy RGeS oo oat K, B vz.

The or gatypicdl agestionvasndixshiedo wix bompowrd 1KY \M]ihl areexcdass@(ﬂ besesubiy8©4 and

t br.i | | 0%... ~Exanpl

o e e oy SHEERTT Do FolbMad BB hniret festfng S1ER) i ot Seridprde ao-c™ @™ ©

20y! ppi permazeaicnbnyé $tregdronyBdut @ Houlks BEOBI teinpérdiufe-dref SubByusn Baicdue| 3, 4- cl
ridine-2-c To a sol ution of 0. 250g,

| Gl
gyggé?rml‘”ﬁoréﬁga/(%@wo@ 3'(8 ﬁ'ﬁ‘%?%oﬂ“@r%?r}y HSP(S‘T’QS'”QIQ-’OM% CLNAZOS per azi ne
(0. 238g, nitro%@nmbmpbtﬁhd-ﬁﬂﬁ)ﬁémn)ox}é@ﬁo gﬂ@%dﬁh&ﬁﬁd(& Fofthulad: Gﬂmh) The

reaction was heated to 90C in a seal ed tube overnight. Volatiles were 25
removed tYPIGANY b done bb’ﬁ'@aF'%@;?d’GE‘%gd H)wtha Base g’&ﬂlﬂlﬁe%@?" C?’M"FB m.)

was addedk @nfbat EGmEQur\H III@E?) |W3a'5pr§¥|é éél%taéucﬂ%qﬂéf%n& [HOHE Presafbaibf On was

concentrated and the crud m Xt ure was @Qﬂl 1 ed reparat|ve
chr oRft oHEEDIRKCh @S TES, @ tortreay acoppRquad @rM@@Hmmf preseqce F@-EXAVPLES

R e e e e TS

N- 15- ({ ( 2smpryndiofifarmalk oxvt et r ahydr o- 2H- ovr an- 4-v1) net hyl | - 2, 5-

e o P! a4 AR K Re: BVl ik AR 0L 4

Hl( i) MV rérsogsd to diveHaaingigidind HI(AYL Thermeastivadiaattgpiedillyibie: carried out by treating

(1030, SaeaigR) O ¥isRe 3 A Apjes acbelf AR €16 P e oI

met a- chl evithpiN HEY inadioaine ancd DCM 86bgpquént ajuenos ovkap aﬁd;d@lcompddmdee
ti " t ow d to RT. and st d f 3h tF
buenched WA CoRRoMED AT Far reh hibGier BudisortisT e bl walibet sP psdornile

The to give compound IIi(B). Because the —NH; group attached to the pyrazole in



10 conbi ned extracts were dried (MgSO4), filtered and concentrated to
provide internediate Hl(i) as a clear oil (607 ng, 52% . 1H NVR (300 MHz,
CHLOROFORNDbdposdizpgam 1. 45- 1.63 (m 2 H), 1.76 - 1.99 (mpCZ/1BY0os/B08& (s, 2

, 3.71 - 3.95 (m 4 H). Internediate H ():
4-{[ (2R 5S) - 4-benzyl- 2, 5-di net hyl pi perazi n-1-yfinethyl|tetrahydro2H pyran-4
-ol 15 To a m crowave vial was addedigl, 6-di oxaspiro[ 2. 5] octane ( 259 ny,
2.3 mol), (2S,5R) - 1-benzyl-2,5-dinethyl pi perazine (464 ng, 2.3 muvl) and
5 m. of MeOH. The vial was heated to 150C for 2h in the m crowave. The
crude reaction was concentrated to provide internediate HL(ii) 723

100% 1H cRIVIROUB®D B (AHis, lessHeaRiYEORRA the Byrfemitrogen pﬁl"(ﬁb@eztzamﬁor"@ Iny of 1 13

J 11 30 q@(/-\g%o 'ng)_% r]_gl égrnfé gwﬁlﬁ'&u{% eth% tﬂ% ’\iﬁa%o§8 B%Qéé%ué m 83 (dd,

2.60 - 2.060pommd HI(A)., The aacl(e@phllm:reac)mnrearnqd tforaheara(raforumlen genbeanl H),

311 -3 yatibh 2&8% 9@3%@25&5%@59@%:%&%%%@&&t Rvereattiors ity

Cl9H36[ 12012a(dyldﬂpn ré&d@ionfed UKA) ta3dige II(B) isroapiEdodus nyhtre@tlng ):ompound lli(A) with

2 it rogah Joaiged CEe IR BIAENC: by o3 pleal BUERN MBI RILAR 11 1) ™

was addedoRgoGnd NEANWith GnEikcesedi)basésucheasdIP&A mMMudmcEaddmg the

evacuati on- backflll 3x) run overnl ht u
at mospher &yl RGeSl giop) ee&&%&ﬂ%d@rﬁtﬁ% &t @ f%%“)f‘.m't“é' @8 rie}lff ﬁ:nfgr bed of
Celite, mrbBg@dHduRs Qﬂ?%ﬁs@ﬁdeﬁ%ﬂebﬁ@ﬂo%ﬁ@ﬂ@sr@m%@IIIIB\Xe the title

conpound (500 as a yell oworange sem solid. Miss Spectrum 10

Cal cdOf or mzﬁgzrmgeq@lmﬂ) the@wdem@ﬁ@ nt@tﬁ@ph%ﬁ%ayﬁa wifh: aﬂ\B[ee@{qu@%R)

44( 4 hy drgeiuly e rh AN~ mt%éﬁflbﬁ'&aﬁb)é'a}]%?méi that 5n amlne functlonallty carries
dlmethylplf)erazm 1-yl } carbonyl) -di e -tetrahydro ¥rro|o[34
- c] pyrazéM 3Atxnlqa;b9rayla I%@CMWAW@Ohn%cmppemwl@bwna awa'gyg iR®ar ed
usi ng ne I@ﬁﬂ Suhe

4- {[?ZR %‘Q)Q gé-ldié thy 't;')'?ltoer ag%\'%f%a?%gtgfﬁﬂc% A Slivalents of DIPEA 103 s
subst i tutseuentn spthhae 1 2rdicligostiene 3 Subsequent aausalis kU YiBed comapywyd azi ne.

ana 1501 MEY' 58 shoarmipitpidieriy dith 6 TRGMAESIO hivkbEn Bf ESfurdMEGY. ! o
above cgnmmnmsdoﬁypiéahymrlﬂaalb,asean gb@tbe_rfmerbtaeel of mmpwmtsr!ﬁrFOEmaladl égous

n . i
CmPOud g LORTER EoRFR B3R ROl SR IBE AR I B e o
ski |l i nntdtlearad tfolowezsisy parificatiorste giteat edmpdtresef edrealackl mani pul ati ons are

known to those,ski d.n e art and ude (a) renoval of. a protectin
group by et hgﬁgrnat\fq?y,#é%efrwxyicar%ny %’i‘??@"%ﬁ&"”%.‘éﬁbﬁ%@'e'ﬁ’B%lg’b ﬁtve ]
?9 gl{ 28 i mo@pga::m ul(syistrbe?wsd to2gide e fres)ipave dr?fﬁwémaﬂill(m)d l'l'B@sl“rSa.n tijsivallydrek )
acerrent of a Vi, roup, (hal i de S tosyl ate, etc
wih a pepiaBY iatasEamaay W lte Brss A L Grstion sordlich s S ibfaar y or
tertiary campbend HRBPRLdISXanerart DEKI, in HRSHreséncedn2-3 éqﬂuvéléﬁt%tdﬂti@H of primary
and secondary am nes with an i socyanate, acid chlor 6 r. other activated

car boxy| (SIPERIYEY BAUSRUS WRIKUP aﬁ‘WFFa’F‘?P”%"'&be%‘P’ﬁﬁ?@% {RLPeBny! chiloride

to provi @ﬁdér@ee%rﬁu%aeﬁﬂb F&cﬂé@ﬁ'tth%mF@%le&l@pﬁﬂ’é RMEY . THIE n%b'ieBFIﬁiﬁén de; (d)
reductive am nation of primary or secondary am ne using an al dehyde.

The @8npdrArisn AN lbﬁ@“rﬁcd?é'ﬁt‘ tha%@emml%fmyomﬁ&'%caa@%ﬁ@t A bypricat #iatiRpons.

Di ast er eoaRdibh cBhitioh R%o t23t BsmBERRNAD Wvith rPadyl Ing dg@ﬂt suenas r'-cocl,

di astereonmers on the WO 2008/ 125945P /I B2008/ 45 - basis of their
physi cal icthemresanceiof fdrasacsuchias %@qm‘(ﬁi@tﬁﬁf)wlﬂb sevekisuEkasin the art,
for examkcﬂlorﬁ%aﬁ%m ”%8%%&%“ n‘ﬂ% tufd i’%‘(‘srntrgﬁ'?dr &t bhd eibRRueftnant i omers
can be separate conver e enantroneric mxtures into a

di aster eaqueamsmvmﬂ(upand;oun&z&trbn(gwematdonmvuapmf bpmhalaéd optically active

conpaund (e.g | ¢O t ing

(e. g%H hydr ol %? ﬁ\g?hc{?ﬁ Mlﬁ%ﬁ%&@%P%E&eﬁ%gﬁérg&ﬁﬁwg O?EQF@@%\A%{‘ ng pure
enant i omais®. bef$yintteasidedi kyathe falowinyciathiod gn 8cleesheBeoneri c m xtures and pure
enantionmers are considered as part of the invention. The conpounds of
Formula | that are basic in nature are capable of formng a wde variety of
different salts with various inorganic and organic acids. Although such
10salts must be pharnmaceutically acceptable for adm nistration to animals,
it is often desirable in practice to initially isolate the conmpound of
Formula | fromthe reaction mxture as a pharnaceutically unacceptable salt
and then sinply convert the latter back to the free base conpound by
treatment with an al kali ne reagent and subsequently convert the latter free
base to a pharnaceutlcally acceptable aC|d addltlon salt The 15 acid
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10As an inhibitor of protein kinase C the conpounds are useful in the
treatnent of conditions in which protein kinase C has denonstrated a role
in the pavbab@ges94€ondi ti ons recogni zed in the art incl rdeIBLi0SH@BES
mellitus and its conplications, cancer, ischema, inflammtion, central
nervous system di sorders, cardi ovascul ar di sease, Al zheiner's di sease and
der mat ol ogi cal disase. 15Protein kingge C has been |linked to several

di fferent aspects of diabetes. Excessive activity of protein kinase C has
been linked to insulin signaling defects and therefore to the insulin
resi stance seen in Type Il diabetes. Karasik, A et al. J. Biol. Chem
265: 10226-10231 (1990): Chen, KSeherae 34RouteBhs. Assoc. Am Physici ans 104:
206-212 (1991); Chin, J.E et al J. Biol. Chem 268i,,6338-6347 (1993). In

addi tion, 20s%uydi g;j%@ve rdeponstgat edr g, mar ked j mergase in progein kinase C
activity im‘l i é,l no Fo msus i bLe.to | etic CO‘ cations when
exposed t 0% rof ycemidl ol ti off & 1.8 o, 9N \nvest. 83:
90-94 (1989); Adee, T.4n et ng). Pr oNa(rBj Aerd.Sgjc) USAH 6'0 5141-5145
(1989): Craven. P A and DeRubertisf F.R J. dig |nvest. 183. 1667- 1675
(1989); Wwlf, B.A J. din. Invest. 87 1643- 1648 (1991). 25Pr otei n ki nase
C activity has long been associated with cell growth, tum)r pronotion and
cancer. Rotenberg, S. A a . Aspects Sel.

Cancer 1: 25-73 (1991). A%n%‘{]igﬁpgrﬁ)'r%cnﬁ& Sdigts) O ogy: 43, 858-862
(1993). It i hat inhibitors of protein kipase C inhibitors are
effective inrpreventinpg turmrli growh in amd nmal s. y\f!'f') R toal/ Int. J.

Cancer 43: géqres A!ki),n qﬁt&v @02l Encer - 4888- 4892
(1991). Nbre reeCentidedior h,b he' ipr ot ei ”Wnas@é((.fo i e Cbrgn I%ﬂz auring

(LY317615. Hed) was shown to kave a direct viunor effect by vmducerrent of
apopt osi s and suppreSS| on of proli feratdnng cul turedsgtunor cell,
cer
o

particul ar mm.okhbman $t(ﬁﬂﬁxylalﬂdo QR: 0ariti no & adifionad @l
Res. 16: 7462- 7469, (, @?L%he VIO 20 8/125975513CT/|826087“000862 -4
conpounds of the present }nvention al'sdia€t as rrultr“l dr ug rever $al’N( MPR)
agents meking them effe®tive conpounds yhen adm ni sI;, red in conT 5
wi t h ot her—chenmptherapeutic agents. Protein kinase C'inhibitors have been
shown to bI 0 i@&d.zathg‘%_Ory responses such 5 as neutrophil oxidative burst,
CD3 down-jr @t Loy i Tyjhphocyt es, and phorbol i nduced paw edema. Toweny,
B. et al. BNd;chem Bi ophy®.| Res. Commun. 171: 1087- 1092 (199)); Ml queen,
MJ. et al. Affents Acti¥Rs 37: 85-89 (1992). Accordingly, as inhibitors of
PKC, the present conpounds are useful in treating inflammtion. Protein

ki nase C activity plays a central role in the functioning of the central
10nervous SySIméi’mddimay(BKNBs preparstisbyNaixirss soluflah ofAZ(A&) 4367 §,1988)).in | n

seen i n isbane 1. ehred anaduNach Tl BT eripo Snar GearBbifabost a h o
et al. J. 72@ ei)mo B dzastidet odt (VD ab and Qtirrfeg GvdEStntings at robimtaimperatureet aI

Brain Res 594 0-294 (1992). Protein kinase C has also been determ ned

to bd0 nﬂVPE‘éH'EdT'?enS%Y%é’aﬁé‘?mgv%ﬂ pyvasdumsh L Rh ik Ravassaddad tg disselyepgr ol ogy
43: 1407Téé&a6e (ﬂaa%éumr@cmutwnngéyco&értﬁtoqpepetaha%cm.f.édw.trpﬂ ®ERO} tol pHyent i on

are usef ul |ntreat|0&t zheinmer's di sease and i schem c_brain injury
12

Prot ei n I3 AA8sesultingts wasRXtigrigg wikvethyhacetaimtl-» bra)- it he@éﬁ%]'%%@,s@ﬁl ar
di sease. g es.%ﬁm%dpaﬁaoewér KiaD868 afid BGhderirhie wéecowmuw(s; @noags been

Itﬁ
shown to cause | ncreased vasocon§t riction an pertensi on. wWn pr ot ein

ki nase CB82fipiasia whitgsadideiRda G sSH MMM (4bMElZ, € Qﬂaéﬁ 113 0br, éH)aﬁ 90(br,
Phar ngcol r 9 use protein kinase C

i nhi b| to 05@2%8 ttﬁf%tSEél%n (?%?)Pl oh1|£|)r}q ﬁmheut ophi | oxidative burst,
prot ei n ki nas# ieineki $iep,dhe inderenealiate VI(Epwvas suvseguentlyi prgpar@ddiyovascul ar

i schem a i 1. i ,

i Feps hony 8L NATEa0G 3SRy S Lk Bl Pk BBl R Bl i 0ecs
669- 674 (AL&BGjon SFNKEB) (845 of 0. 5rmnl)3|nr80I©| miased@ THF @as pbd@@deﬁpwﬁsemit—nﬁm has

al so been.in as, shown el ey RI-OL ej as | s bei ng
cor rel at o8 Qlterine parBRndRe pyEGR s TERC Rl a0 pihiles rrgn g G U6 "
D abepes (428 mLSupidl) wd9 a@dedl drdpRidE at PKG-0ivas The esadtion Im.ztateewas Stirtdteat rt

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

m crovascul ar perneability. Kobayashi et al. Anmer. Pius. Soc. H1214-H1220
(1994). Potent protein kinase C 30i nhibitors have been denonstrated to

af fect agoni st-induced aggregation in platelets. Toullec, D. et al. J.
Biol. Chem 266: 15771-15781 (1991). Protein kinase C inhibitors also block

agoni st-induced snmooth nuscle cell proliferation. Matsunoto, H and Sasaki,
WO 2008/ 125945PCT/I82008/ 000862 - 48 - Y. Bi ochem B| ophvs Res. Commun.
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- 49 - nephropathy. Menne et al Diabetes 53: 2101-2109 (2005). PKC al pha
was inplicated in heart contractility, Braz et al. Nature Medicine 10:

248- 254 (\M0Q4)8/128:3d al so in the regul ati on of Akt acti vaCTran20@as00séiOS
phosphoryl ation in endothelial cells. Partovian & Sinons, Cellular
Signalling 16: 951-957 (2004). 5 ASSAY Protein Kinase C beta 2 (PKCO11)
catal yzes the production of ADP fram4ATP that acconpani es the phosphoryl
transfer to the PKC Pseudosubstrate peptide (A -> S, RFARKGSLRQXNV). This
transfer is coupled to the oxidation of p-NADH through the 10 activities of

Pyruvat e Ki nase (PK) and Lactate Deh%/dr ogenase (LDH). p-NADH conversion to
NAD+ i s herrfiG pusst The mixdurg svasapsieed intoab s of w&w&lera@are%y nrAe(resuiting 22

cm 1mM 1 lgbRta i4ehes w.mm £B G Q%yﬁgﬂﬁg %e%eBw&msé 968ALe WRh e -

A typical assay was carried out on |1 lear mcrotiter plate in a

Mol ecul aN @p\HEds pbhedtd %6€6mﬂ@%tra@ed Mhrﬁleﬁmﬂé%h%tﬁ 302 nThe gorlinesd
b f f
assay bu n.&l‘é%%g&%r@%néé ?Qr qu@dﬁ 41:'@ %VBE‘?%teAd mQta'&%rﬁﬁgm%ftggﬁo}@g Y 0.1 M

pyr uvat e Kinase ts of lac ogenase : , 0.
ATP, & rrM(D)I’(I’HSzg W/@E@aﬁummzydﬂﬂ? —GHs HVNMED40060HENERER) B,9.5Q(brg/ L PS,
50 ng/m_ % asngl5 00 nMto 0.169 nM conpound

i nhi bitor t 'sol’ut ?8ns H%ﬁg oeng idylL-serine (PS) and

phor bol - 12- nmyni ssm&rate&eadmtre |(1ﬂékm¢d|amrreagerm\t(ﬁ) wds poepaBed BYseconds j ust

O 9 SRS RIVI) GB0 B P RBRAS AL b BBty b0, o

react i on 50enieotiSOCL Waeadded drapwisatat 0% h Tbpheacticoanikiure pap thetestsredsttr at e

concentratjio 0.15 . fitting initial vel CIT. data t

W chaBl | 2Ea bRuSaTER Mirtrekes #Ehordled rfartin P gvp il VEF (12 freasur e
initial webyeistaywhid sofidi s t he maxi mal enzyne veI ocity, [S] is the ATP
substrate concent ratl op, _and Kmis the ea nst ant Enzynme
30 turnover viYeremaate Vi) was erepajed from &A@a?dvloY@ﬁ)nﬁomP%EQt"%) I‘F%? wher e
[El is ”(99358%6!? aﬁ@wmeAqm n’FO'ﬁHovierE@@éHﬁedﬂhgm FriLOST MR ST ¥nfture
(apparent Ki values) we erm ne fitting initial velocities at

vari abl e Wasrsopledde Oc%?,(e ﬂi’\eat"i"%ﬂé ¥ & Orﬁ%emdt) Yias agiged to the mixture

2008/1&%6&8%@%%%@% G@Oﬁﬁzresmﬁ% mixtr8 mﬁeutamm hidi1bimAulegsed on the
Morrison equati on Morrison . Biochim Biophvs Acta 185: 269-286

(1969) . BAREAMCEVIEDSS COMHASNT) wrs/added RAPNORS, at Biiha: e reastintDEs OF
ADM N STﬁNth@lmaé&ﬁFéH)sﬁ} SerRighPahE %Bwéﬁif w&yénﬁﬁﬁmﬁ@%ﬁdn@ %hd meeu&' ons
with a Specl fi1c anount actrve COfT'pOUI’] are novvn or appar ent,
t o t hose wsakidisselyedrn 689 slagfiwaten The desulting, mixivee waéfextfaeteda\rltyl %lkyl acetate t he

t h
Fopi o5 - winlois 28t Srddf AR B EmBEl R Gl N3 S07 IRl ifserualel,
Basi g0of infvesuape The cesidug weapueﬁzeq bm‘rrqaamgram’rwsaa siicalg@tehitad with' s

These t comt Rt/ Bnisfe UG 107 10 oM EOPShA VO oo et B8TT, o

t he nmet hgdibovanitl conposi tions descri bed herein. The foll owm ng exanples are

7l tati ons. oborHavRT YT Y RUATY kD diteisBuna. PP R GReTBR g

pr ovi ded 051°G UiHearhixeuré apisGtitred at alovemtghlépabemnemtratemha/amam gival

for ations fo nt reat nent of PKCI e
conpmgléndé’ @PO?Wf&VBﬁk@é 15&%&?1?@&‘? %?S Bﬂuadﬁ@#ﬂm B%@%a@b@ﬁﬁiz ijgtg ets or
capsul es 3 741(fi, bH) 4. .38@M eG54 IUGREND] 893(m | TH)EBBEs, 3H)OChSE, JPe\Eles s,

granul es, emul 5| ons syrups or elixirs. The conpositions for oral use may

i ncl ude §h‘é o Eore é’g’éﬁt Nor flavori ng, sweetening, coloring and

preserving i n|thé%xttéze;s>r\q@)% 600 PHATOMBFRULLIS 241.Y nfll, @R Hol)atste Pal at abl e
preparations. Tablets nay contarn pharmaceuti cal I%Bacg}é)t abl e excipients as

an aid i AusRadediul 2QQ mLof sylesacthe mixiue yasalired at B0l MiHMes-iTheRhe art
t hesggt al@iwus waexédesd %Q%EFa‘WsY"aﬁ@ttfé @&ﬂfr%%%bfé?ﬂ' tbyems;@epa@hb@rsemﬁ@r ic
coating, such as glyceryl nponostearate or ycer di stearate, to del ay
di si nteg sah/emrweawr@nmwdmp)vawm and e rgsidue maﬁtp@gﬁledwby clﬂnoaatoqrep'pfrm| de a
sust ai ne t r E use
may be |q"l§€§,gl élﬁ’t@d‘%?’fﬁ Héé@gg{hieﬁ%g%e AR érﬁq% \}é;{s:??é/e ﬁ]‘{;?‘ di ent
is m xed (44 g,H8136) asnaebtovm)bli d(RIFCHgnH, NMBr( 4@&M’¢zl &€D@3) &i7uvit(eradbpnat e,

cal ci um phosphate or kaolin. They nmay also be in the formof soft gelatin
capsul es wherein the active ingredient is mxed with water or an oil

medi um such as peanut oil, 30liquid paraffin or olive oil. Aqueous
suspensions normal |y contain active ingredients in adm xture with
excipients suitable for the manufacture of an aqueous suspension. Such
ex0| p| ents may be a suspendl ng agent such as sodi um car boxynet hyl
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For topical use preparations, for exanple, creans, ointnents, jellies

sol utions, or 25 suspensions, containing the conpounds of the present

i nvent i orwaneosanzp4dyed. The conpounds of Formula | nay &CToBBes/e@ssni st er ed
in the formof |iposone delivery systens such as small unilanellar
vesicles, large unilanellar vesicles and nmultinellar vesicles. Liposones
can be fornmed froma variety of phosgholipi des, such as chol esterol
stearyl am ne or phosphatidyl cholines. 30Dosage | evel s of the conpounds of

t he present invention are of the order of about 0.5 ng/kg body weight to

about 100 bod melght referred dosage rate is between about 30
To ko bodkSen, Bhb. 5 16 etk bia, T K A0z BN, THE, VEa(. d T LAdss Stbod.
however, A c dose level for any particular patient wll
depend ﬁf?ggﬁ%lggggﬁgbgkll82008f000862 - 52 - upon a nunber of factors

i ncl udi ng t heLiddili (Bi1tgy 052 mhléw@arsusmnc@d in @A ownef deeiThif- Acdeiuticstoér ed, t he
age, body | route
of adminis ? F%X(ﬁ)e@9ga gfﬁgﬁélg i on, %Eg C%%%E%P 8?1@%%#%%?35@& ty of
t he paért iadditian, the sestsee waslbeajed rtsgretflluempiyughTOTl"@TIeadm mixture hasaoeledito

acti vi ty (of ok Do BALESAR's0RMPELRLE. 180N T%ohe AT NTLH G saRgem tant |y

with other oralTy active antidra ¢ conpounds e su onylureas
for exannﬂrmw$®td3hhtaaead|ena1mxtutdne\fﬂerltteaddmon tHéomx&tdewalssttrraﬂ abroono t he eye,

a conpound_ of rosen n vered in utically
2 oot ablEmSAE D Bk et b S Tk MEb i Ao Be Bl RBGH R 55 o
contact \whiktird tveS st st rsuvéra@at fToe sahvedf Was repndvediimeagaim edd the ebkidaw t he

conmpaqund to ate t he cornea a d/ or, sc)era an |nter i ons of the
e e M hEnss B cBromiodaptyga aica grL e vttt EleyelgPackise
vitreous (b@tﬁy),toa};wee@wﬁpdm T(.1) igtd, 778 RBuBdle émfvnmﬁudl ZSCC-Ia“HNMR, | ens,
choroid/retina and sclera he pharnaceutlca“n %abcepta e ophthalﬁgc I
ik teria

vehicl e (880 MEIZaGDGIREABM AEYet 4B(r Bk 3-64f -4 HBapeliPati(fy ! .
A compounshiin, 1R, 470N HOD. 2, #4252 e, 11, qakerél oM R8BSk BLpHE )i L eous
hunor or agueous_ hunor e conpounds of the |nvent|on and

phar mace @ 9%&I457-dtZeptibl e salts thereof, may be adninistered for the

t reatygent of S ner. ation
onment of ARG Vi01a8S20 156 hors s Lol B stpehl oy edorer, o

di abetic (gﬁéiit@{?alﬁ a@aéhayesu&n@rs@itman wesalised @t govawightahe sadvent wagvei ti s,
myopi ¢ d?&ﬁ&?ﬁ’ AihVABuurf GHb e fdiRESvasSRitdrAted Rzﬁt’h' 500 mi &e&@?éﬂﬂﬁt Gife
rubeosi s n ocular

neovascul ari zation, central serous reti

surface @pbtt@smgd:msaﬂe@ﬂwr@ybe filtesrake wasarashet wamtf@rryL@édieuMl eth\er cystoid
macul ar ﬂﬂﬁﬂg- e eqMpgynds nay
be formulate E%qﬁvgénﬁ% g 'bas?% ?&gﬁihyﬁgﬂhégﬁ f§?€ Igtlons may be
adm 20st ¢4@uMblg, Caﬁlliﬁrﬁtbfé?(snﬂ(lj dr8Xat alilred HsUtH:)u#Aﬂ(tbdsllX/Gd-iz 1H), 3.71-

i ntramnus I above nentioned subtenon
or int ra\?ﬁ%a&? r?jngeéé@1 §fozr g“?f fﬁéfglf/ 8t h@/ 3Hﬁve ingredient may be in
powder form f 8pirayolid piperarzine derivatives such abireExahple |A2, can be preyfaeed Using
pyrogen-free wate 30 VVthln ;jc I referred

B bod meANaoares REtod dhireAbove e lral e St ialioh e or t opi cal
adm nistration in saline (conbined with any of the preservatives and

antim crobial agents commonly used in ocul ar preparations), and

adm nistered in eyedrop form The solution or suspension may be prepared in
its pure formand WD 2008/ 125945PCT/ | B2008/ 000862 - 53 - adm ni stered
several tines daily. Alternatively, the present conpositions, prepared as
descri bed above, nmay al so be admnistered directly to the cornea. Wthin
preferred enbodi nents, the conposition is prepared with a nmuco- adhesive
pol ymer which binds to cornea. Thus, for exanple, the conpounds nay be 5
formul ated with suitable polyneric or hydrophobic materials (for exanple,
as an enulsion in an acceptable oil) or ion-exchange resins, or as
sparingly soluble derivatives, for exanple, as a sparingly soluble salt. A
pharmaceutical carrier for hydrophobic conmpounds is a cosol vent system
conpri sing benzyl al cohol, a nonpolar surfactant, a water-m scible organic
polymer, and 10 an aqueous phase. The cosolvent system nay be a VPD
co-solvent system VPD is a solution of 3% w v benzyl al cohol, 8% w v of

t he nonpol ar surfactant pol ysorbate 80, and 65% w v ponetherne gl ycol
300, nmade up to volune in absolute ethanol. The VPD co-sol vent system
(VPD: 5W contains VPD diluted 1:1 with a 5% dextrose in water sol ution.
Thi s co-sol vent system di ssol ves 15 hydrophobi ¢ conpounds well, and itself
produces | ow toxicity upon system c adm nistration. Naturally, the
proportlons of a co- solvent systentnay be varied con5|derably mnthout

I T I .



detail in the follow ng exanples, but the artisan will recognize that the
chem cal reactions described may be readily adapted to prepare a nunber of
ot her compouneks12ed45t he i nvention. For exanpl e, the synt R€TiIB2008/000862

non- exenpl i fied conpounds according to the invention may be successfully
performed by nodifications apparent to those skilled 15in the art, e.g., by
appropriately protecting interferingpgroups, by changing to other suitable
reagents known in the art, or by naking routine nodifications of reaction
conditions. Alternatively, other reactions disclosed herein or known in the
art will be recognized as having applicability for pr epar| ng ot her
conpounds of the i nventScheme®(Bigyelic Riperazine farmediates)ng Table 1 depicts
Ki, structure, nomenclature, and NVR data of e errbodl ments of the

Inventi on. Unl ess otherw se sp if caIIy ex rrpll HCLIdrrpounds in Table 1
were synt hesi zed s ' .omﬁim/ | e #8¥Er+al s or by known
met hods usi ng routind nodi fi catidns of the abq descrl bed exanples. Wile
the 25i nvention has 'been illusteated by referepce to specific enbodi ments,
those skilled in thewart will recognize that addi ti onal variations and

nodi fi cations may be made through routine expél? nentation and practice of
the invention. Thu tNe iqwgntion [is \ntenhded not tfo be limted by the

f oregoi ng descripti on tevebie def [ [
equi val ents. The foré&}oi Qg detai T&d
30given for clarity © nder st andi ng o WD 2008/ 125 CT/ 1 B2008/ 000862
- 55 - Ex. 1No. Struetufe PKCb Ki (fM j—|NI\/RAI Chiral EHCH N oj /N
29.2 1H NWR (400 MHzyw@DMVSO- d6) d ppmvuh 13 - 1.26 (m 3¢H) 1.26 - 1. 36 (m 1

(80, 3210 45, Téé‘féemed'atgm bre rsé%zﬁ&aéak*?taﬁéif%ﬁa%e%@

3.22 - 3.akmifeVI(B) H14236 0.0l603 Al tety) Lprofinate WHA) (1007, 0(603 rBoll)BP 63 -

fe., 157 291128 0orine) et dfbistpbuBne LS 2 ek PIPEATISS 4.8 oy =22

oct ahydr aerddeied [dlopi&m&é pyidéerzstinenglarziacdoling dh a water bath. The reaction mixture

e

ﬂ é 5J831(4%%%:'[__'2]an@7étﬁeﬂ{d¢110§H}nLdlve?5?gdéi(ﬂ9 A$Ht)zar eﬂtrzﬂﬁ%ﬁ the ofiganlclhyérwag ) ) g&’i(ﬁ
d, J=11. Sepasefed. 31 hgfqezqusrpn%‘ivas wasleed with ?616( @QQ mp. T?'? %mnqq@%

8. 10-108. Inié \/Jﬁsh@a with- 171@(I-i]CIg|1 L§J’wa1e14(139 fooh K C@E\I(Q\lx 1 1), Bfbd with 'anllﬂ/cﬂtéus CH,
N (5-CL(85) 88" dl methy1- b O- a0t avnspi 1ol 4 2] dac

9-yl]car @{gﬁpy @dae@pﬁﬁqtqag”A visgous @il-VI(C) (110g, 61%) was obtained.

The intermediate VI(C) (110 g, 0.366 mol) was treated with 4 M HCI in dioxane
(~400 mL). The solution was kept for 16 h at room temperature and evaporated. The oily
residue was washed with ether (2 x 500 mL). The ether was decanted, and the oil VI(D)
15 was dried in vacuum.
Intermediate VI(D) was dissolved in absolute methanol (700 mL). Triethylamine
(105 mL, 0.75 mol) was added to pH ~8-9. The reaction mixture was stirred overnight at
room temperature. The solution was evaporated. The solid residue was stirred in
dichloromethane/ethyl acetate mixture (1:1, 600 mL), and the obtained mixture was
20 washed with 40% aqueous potash (500 mL). The aqueous layer was subjected to
extraction with dichloromethane/ethyl acetate mixture (1:1, 2 x 300 mL). The combined
extracts were dried with potash and evaporated. The solid residue was treated with
ether (400 mL). The resulting mixture was kept for 2 h at room temperature, then

overnight at 4 °C. The formed crystals were washed with cold ether (100 mL) and’



t et rahydropyrrol o] 3, 4-c] pyrazol - 3-yl ) pyri di ne-2- carboxam de A3 Chiral
CHH, (3 N N 36.8 1H NWVR (400 MHz, CDCI3) d ppm1.31 - 2.25 (m 13 H), 2.52
- 2.63 (MvoRood)125R575 - 3.18 (m 5 H), 3.35 - 3.48 (m PCHIB2088/0®8624. 58 (m
3 H, ' 6.80-7.65 (m 14 H), 9.53(s, br, 1 H. AP1 0 41111

N- (5435, 8aS) - 3- benzyl - oct ahydr opyrrol o[ 1, 2-

a] pyrazi ne- 2-carbonyl) -6, 6-di net hyl -44.5, 6-

t et rahydropyrrol o[ 3, 4-c] pyr azol -3-y1) - 3- phenoxybenzam de A4 Chiral CH5€ N
146 1H NWMR (400 MHz, I\/EOD)45 ppm 1.65 (s, 3 H) 1.72 (s 3 H) 2.29 (s, 3
H, 2.34 - 246m2 dd, J1124 67 Hz H) 62 - 2.73 (m
1 H), 2.8@cudm:dripdtg afferd ‘él(ﬁ)a(4 1.0.78198%)3. lde}“\ﬂiaépeq&mwagfa%e@@% 1 H,

459 (b, Doty hagiodd 0 fagBugh, ). 2 08 o 4ty 740 753 (i 2
H, 7.90 -8. omtetmedlateMI(E)84a5 g, 8,286 rapl) wag spppended inL TH mL). This
ot ahydrS3pP Tt Tas 05K, SLBpiarslIgad (SR PO PRy L e fes ©
2008/ B25FnhPaEry@L 0B reioRgzand Heating Bksudioa raBe that ther soNRINChinknen. ARg) thisd NIVR
AS the reaction mixture was refluxed for 15 h, cooled to room temperature, and treated with
5 M NaOH (200 mL). The organic layer was separated, and the curds-like residue was
washed with ether (3 x 100 mL.). The combined extracts were dried with anhydrous
K2CO; and evaporated. The liquid residue was distilled in vacuum (7275 °C/10 mmHg).
10  Yield: 75.2% (30.1 g). Satisfactory C, H, N-analysis was obtained.
EXAMPLES
The invention will now be described in reference 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. The examples and preparations provided below
15 further illustrate and exemplify the compounds of the present invention and methods of
preparing such compounds. It is to be understood that the scope of the present
invention is not limited in any way by the scope of the following examples and
preparations. In the following examples molecules with a single chiral center, unless
otherwise noted, exist as a racemic mixture. Those molecules with two or more chiral
20 centers, unless otherwise noted, exist as a racemic
mixture of diastereomers. Single enantiomers/diastereomers may be obtained by
methods known to those skilled in the art.
The structures of the compounds are confirmed by either elemental analysis or
NMR, where pleaks assigned to the characteristic protons in the title compound are
25 presented where appropriate. 'H NMR shift (3+) are given in parts per million (ppm)
down field from an internal reference standard. Unless otherwise shown, NMR data is
provided in Table 1 below.
EXAMPLE A1: N-(6,6-Dimethyl-5-((3S,8aS)-3-methyl-octahydropyrrolo[1.2-alpyrazine-
2-carbonyl)-1.4,5,6-tetrahydropyrrolo{3.4-c]pyrazol-3-yl)picolinamide




Chiral CH CH N 189 1H NWR (400 MHz, MeOD) d ppm ppm 1.56 (s, 3 H, 1.63
(s, 3 H, 2.21 (s, 3 H, 2.26 - 2.39 (m 2 H, 2.46 (dd, J=11.62, 4.80 Hz,
1 H, 2.54020®/884m 1 H, 2.80 (ad, J=13.26, 8.46 Hz, PCTHB200208862 dd,
J=13.39, 6.32 Hz, 1 H, 3.07 - 3.16 (m 1 H, 3.27 - 3.36 (m 1 H, 3.69
(b, 1 H, 4.30 (d, J=12.63 Hz, 1 H), 4.51 (d, J=13.14 Hz, 1 H), 7.02 - 7.11
(m 1 H, 7.2 - 7.19 (m 4 H, 7.4341, J=7.45 Hz, 2 H), 7.48 - 7.56 (m 1
H, 7.86 (d, J=7.33 Hz, 2 H). \/ NCrlege cH,

S) - N-(5-(3-benzyl- 1-net hyl pi perazi ne-4- carbonyl)-6, 6-di met hyl-14,5, 6-

et rahydropyrrol o[ 3, 4-c] pyrazol - 3-yl ) benzanide '~ A6 Chiral CH, CH,/ 187
H NWVR (400 MHz, ,Me0OD) dcpp 1.55 (s, oel- 63 (s, 3 H, 2 (s 3 H)

2.29 - 2.40 ¢ J‘}r—lda:%? 3 Hz, 2 H 2N48(dd J=11. 49 ,
2.55 - 2. 5H§” N H), (ad, J=P% 80, 8N34, fioH) , d, J—13.39,
6. 06 Hz, -+3 6 m oef), 3. 297 3.3 oL H 3 by 1 H),
4.27 (d, J11874sz 44942911 J=13. N 1 7.05 N(m 2 H,
7.13 - 7.19 &M 4 H), 767 d, 9%4. 29 agn 1 °H) , 776- 7. 841D 1 H. 1 (
N 1 CH 410N.) (S)-N (5-(32*¥8nzy1- 1- net hyl pi per azi ne- 4-

carbonyl) -6, 6-di net hyl- 14, 5, 6-

(
t
1

t et rahydropyrrol o[ 3, 4<¢] p9>r'9§tol | op car boxa%

OCH OH, N"B™F7Rr_i th (SN (5 (3 b g/ 1?8'

car bony 1) eig:ABri, met’hy | N5764 tletr Eﬁopyw%@m azoIHN
yQbenzof ur af¥2- car boxani ¢ 1H NVR (400 MZ* DIVBO ppm 1.38- 1.85

(m J=24.76 Hz, 6H)p3(v58-282(mm(3|)|—|)283-306(m 3.09 - 3.55
(m 4 H 3.95- 4.27 (m 1% 4.27- 462 (m 2 H 6.51 (s, H)703-
7.35 (m 6 H 7.44 (t, J=7.83 Hz, 1 H) 7.62 (d, J=7.83 Hz, 1 H) 7.69 - 7.90

(m 2 ) Aenbediath i Bhed-ally Hotrh? 6%-dimeByl-34BicoMd o dyrolof3.4-

c]pyrazole-1,5(4H,6H)-dicarboxylate

5 To a solution of 5-tert-butyl 1-ethyl 3-amino-6,6-dimethyl-4,6-dihydropyrrolo[3,4-
c]pyrazole-1,5-dicarboxylate, A1(l), (7.32g, 22.56 mmol) and DIPEA (12mL) in CHxCl>
(60mL), picolinoyl chloride hydrochloride, A1(ll), (4.82g, 27.07mmol) was added slowly.
The reaction was stirred at room temperature for 2 hrs. The reaction mixture was
diluted with CH,Cl, (50mL), washed with water (2 X 30mL), sat. NaCl (brine), and dried

10 over MgSOQ,, filtered and concentrated to give A1(lll) ( 9.12g, 94 % yield). 'H NMR (400
MHz, CDCl3-d) 8 ppm 1.39-1.50 (m, 2 H) 1.49 - 1.58 (m, 10 H) 1.72 (s, 3 H) 1.78 (s, 3
H) 4.63 (q, J=7.07 Hz, 2 H) 4.81 (d, J=19.45Hz, 2 H) 7.46 - 7.58 (m, 1 H) 7.82 - 7.97
(m, 1 H) 8.25 (dd, J=7.71, 3.41 Hz, 1 H) 8.73 (dd, J=9.60, 4.55 Hz, 1 H).
Intermediate A1(1V): Ethyl 6,6-dimethyl-3-(picolinamido)-5,6-dihydropyrrolo[3,4-
15  c]pyrazole-1(4H)-carboxylate dihydrochloride
Intermediate A1(1li) was dissolved in 4N HCl in 1,4,dioxane ( 80mL). The
reaction was stirred at room temperature for 16 hr. The solvent was concentrated to
give A1(1V) (8.97g, 99 % yield). 'H NMR (400 MHz, CD;0D) ppm 1.52 (t, J=7.20 Hz, 3
H) 1.78 (s, 6 H)4.60 (q, J=7.24 Hz, 2 H) 4.85 (s, 2 H) 7.60 - 7.74 (m, 1 H) 8.00 - 8.12
20 (m,1H)8.23(d, J=7.83Hz,1H)8.69-8.84 (m, 1 H).
Intermediate A1(V): Ethyl 5-(chlorocarbonyl)-8,6-dimethyl-3-(picolinamido)-5,6-
dihydropyrrolo[3,4-c]pyrazole-1(4H)-carboxylate
To a cooling bath (0°C) of A1(IV) (5.0g, 12.43 mmol) and DIPEA (11mL) in
CHClI, (50mL), triphosgene (9.22g, 31.08 mmol) in CH2Cl> (20mL) was added slowly.

25 The reaction was stirred at room temperature for 2hrs. The reaction mixture was diluted




CHO N- 011 (o N 6i341 (S)-N-(5-(3-benzyl-1-nethyl pi perazi ne-4-

carbonyl ) -6, 6-di net hyl-1, 4,5, 6-

t et r ahydrwpynesol26443, 4- c] pyr azol - 3-yl ) qui nol i ne-2- car boramIB=08/800862LH NVR
(400 MHz, DMSO-d6) d ppm 1.43- 1.71 (m 6 H 2.55 -2.67 (m J=12.38 Hz, 1
H 2.71 - 2.86 (m 5 H 3.37 (s, 4 H 4.44 - 4.67 (m 2 H 7.15 (d, J=8.08
Hz, 2 H 7.25 (d, J=5.31 Hz, 3 H 7.88.- 7.76 (m 1 H 7.81 -7.93 (m 1 H
808(d J=8.08 Hz, 1 H 8.10 - 8.25 (m 2 H) 8.59 (d, J=8.59 Hz, 1 H) 9.41
-9.95 (m 1 H) 10. 89 (s, 1 H. W 2008/ 125945PCT/I82008/ 000862 - 57 - G Z
Structure PKCb Ki (nM 1H NVR A9 CH6 o O | Pl i

N- (6, 6- dlvnrﬁtWaCls(E(OInLﬁewmedamﬂpWéW@Km z$ﬁeNaCE@rIB©WBd%/e4WS@4

t et rahyd 400
M. C%Crl%@y%rn%rﬂ[a% é ?%@Vésgﬂ%wgs Ml%%ol\?éd lﬂbﬁﬂgﬁﬁf%ﬁ{b@ﬁ%ﬁ%ﬁ ad (2 £o
-2.63 ( mwas added2o geecipitated STHengorppeynd \@amteredsam;w gahedwit) watersk@gwe4. 41 (m

é El)z ’( 34- M(ﬁ%g?%@cigldhj‘ﬁ'ﬂr&@‘k48éwﬂfz DMSoR) §ppm Padd; J=£67 1B 34 B
N- (6, 6 di @2 tsy 6-HH-4 2t mhdrY.I0FiHE Rd1) Mme3 (s, 2 H) 7.76 (dd J=7.45,4.93 Hz, 1 H) 8.04 - _
car S0 o Prsh BT HREREY A G B B PP e 3Ls AyP o benzar g
( m 2 H) ,Cdnddlind AL: 28-(6 8+ Dithethyl-53(35,848)- Bjneth)d-bctdilydmpyi)rolo[ﬁh A-Alpyrakirker (m 1
Od-l 21]482 Z(f\ﬁfeowl ‘I'L,%,SWDZtetrah|_pjr’opyrrolo[3(zfi b]pyrazollg yﬁzl):bhnaml ;7:75 (m 14 H. Al
A solution of A1(IV) (4.48g, 11.4mmol), (3S,8aS)-3-methyl-octahydropyrrolo[1,2-
10  a]pyrazine (2.40g, 17.1mmol), and DIPEA (7mL) in THF ( 50mL) was heated to 80°C for
2hrs. THF was concentrated. The reaction mixture was dissolved in CHzOH (30mL)
and EtsN (30mL) then stirred at room temperature for 16 hrs. The residue was purified
by HPLC (10%ACN(.1%AcOH)-30%ACN(0.1% AcOH)) to give the title compound A1 (
3.01g, 62 % yield).
15 EXAMPLE A2: N-(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-yl)pyridine-2-carboxamide

&(\p amlne O(\%&(ijﬁ »‘&(jp

A1(V) A2(1) A2

The intermediate of A2(l), was prepared from A1(V) in a manner analogous to the

preparation of A1 above, except (8S)-6,8-dimethyl-6,9-diazaspiro[4,5]decane was

20  substituted in place of A1(V). To the resulting suspension of A2(l) (668 mg, 1.28 mmol)
in 30 mL methanol was added sodium hydroxide (3 mL of 10% solution in methanol).
After stirring at room temperature for 30 minutes, the solvent was removed in vacuo.
Purification as in example A1 afforded the title compound A2 as a white solid (254 mg,
29%).

25 EXAMPLES A3 - A141

Examples A3 through A141 were prepared using methods analogous to

Examples A1 and A2 above.
EXAMPLE A142: N-(5-((2R.5S5)-1-(3-fluoropropyl)-2,5-dimethylpiperazine-4-carbonyl)-
6.6-dimethyl-1,4,5,6-tetrahydropyrrolo[3.4-c]pyrazol-3-yl)picolinamide
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Diao N-(5-((3S, 8aS)-3-isobutyl -octahydropyrrol o[ 1, 2-
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1
No. rtlt(rapn% 1518 Aﬂﬁ%l)‘ tEtthyr? M—(&,W-ES’A |meg}'lpr|€éragrge_l-1gc_z!\3?bonyl) 6,6-

dimethyl-3-(picolinamido)-5,6-dihydropyrrolo[3,4-c]pyrazole-1(4H)-carboxylate
To a sealed tube was added the piperazine A142(l) (1.0g, 2.4 mmol, 1.0 equiv),
5 tetrahydrofuran (50.0 mL), the A1(V) (0.627 g, 2.93 mmol, 1.2 equiv) and DIPEA (1.27
mL, 7.32 mmol, 3.0 equiv). The tube was heated to 85°C overnight. The reaction was

allowed to cool to rt and then concentrated. The resulting residue was then redissolved
in dichloromethane (50 mL) and washed with saturated aqueous sodium bicarbonate (2
x 20 mL). The collected organic was dried over sodium sulfate, filtered and

10  concentrated to afford a light orange solid. This material (1.1g, 1.9 mmol, 1 equiv) was
then taken up in dioxane (5 mL) and 4 M HCI in dioxane (4.83 mL, 19.3 mmol, 10
equiv) was added. The resulting solution was allowed to stir at room temperature for 15
minutes. The dioxane removed in vacuo and the residue was redissolved in
dichloromethane (20 mL) and washed with saturated sodium bicarbonate (10 mL). The

15  collected organic was dried over sodium sulfate, filtered and concentrated to afford the
desired product, A142(ll). The crude product was subjected to the next step without
further puriﬁcaﬁon (see next step for overall reaction yield). MS (ESI+) m/z465.4 ‘H
NMR (300 MHz, DMSO-dg) & ppm 0.97 (dd, J=11.68, 6.03 Hz, 6 H) 1.40 (t, J=7.06 Hz, 3
H) 1.61 (s, 3 H) 1.69 (s, 3 H) 2.25 (d, J=10.93 Hz, 1 H) 2.85 (m, 3 H) 3.01 - 3.14 (m, 1

20 H)3.56(s,2H)4.49(q, J=7.03Hz, 2 H)4.82 (d, J=4.33 Hz, 2 H) 7.71 - 7.79 (m, 1 H)
8.05-8.16 (m, 1 H)8.18 - 8.26 (m, 1 H) 8.77 (d, J=3.96 Hz, 1 H) 12.15 (s, 1 H)



N NO 4100 N-(5-((3S, 8aS)-3-benzyl -octahydropyrrolo[1 , 2-

a) pyrazi ne-2-carbonyl)-6,6-dinethyl-1,4,5,6- tetrah dro rrolo 3,4-c

razol - 3- wokersziasdade 16.1 1H NVR (500 MHz, 020) d ppm 1PET/I8z008/0008H2 1. 52
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(s 1H. A142 above.
‘ EXAMPLE A145: :N-(5-((2R,5S)-2,5-dimethyl-1-(2(tetradhydro-2H-pyran-4-
yl)ethyl)piperazine-4-carbonyl)-6,6-dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-clpyrazol-3-

ylpicolinamide

H,C., )OKH:’C s S\\ o 1. NaCNBH, HsC., )stc &
O\ N ) 0\\ | AcOH, MeOH h N
CH; =N CHgt CHa
o | 2. TEA, MeOH O)/
5 °
' A145
20 A142(ll)

To a 100 mL round bottom flask was added A142(ll) (0.100 g, 0.213 mmol, 1.0 equiv),
methanol (3.0 mL), tetrahydropyranyl-4-acetaldehyde (0.041 g, 0.319 mmol, 1.5 equiv)
and acetic acid (0.013 mL, 0.213 mmol, 1.0 equiv). After 1 hour, sodium
cyanoborohydride (0.022 g, 0.341 mmol, 1.6 equiv) was added and the reaction was
25 allowed to stir at rt for 16 hours. Triethylamine (3 mL) was added to the reaction and it
was allowed to stir at rt for another 16 hours. Concentrated the reaction, diluted with

dichloromethane (5 mL) and washed with saturated sodium sulfate (2 mL) and brine (2 -
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5 Examples A146 through A164 were prepared using methods analog to
Examples A1, A142 and A145 above.
EXAMPLE B1: Pyridine-2-carboxylic acid [5-(1-cyclobutyl-4-fluoro-piperidine-4-
carbonyl)-6,6-dimethyl-1.4,5,6-tetrahydro-pyrrolo[3,4-clpyrazol-3-yl]-amide

o) _ <>=o F, CO,Et R _COH
F
ﬁﬁ\oa B1(l)) é 6 M aqueous HCI é S0.Cl
—— e L.

. o o A
Na(OAc);BH N refuxing (100 °C) N'hc  refluxing
B1(1) B1(lIl B1(IV
(L)) ( L C. FHa

CO,Cl  H,c FHs 0 N,
F _N, Nl N
H . N—COEt 1) DIPEA, CHCl, F
N

NHc HN 2) 1 M NaOH,
MeOH AN
/4
<> N7\ (j |

3

B1(V) B1(VI) B1

10 Intermediate B1(lll): 1-Cyclobutyl-4-fluoro-piperidine-4-carboxylic acid ethyl ester
To a 250 mL round bottle was added compound B1(l) ethyl 4-fluoropiperidine-4-

carboxylate, hydrochloride (1.25 g, 5.91 mmol, 1.0 eq), CH.Cl; (40 mL), cyclobutanone
B1(ll) (1.30 g, 7.68 mmol, 1.30 eq), and glacial HOAc (0.338 mL, 5.91 mmol, 1.0 eq).
After stirring at rt for 5 to 10 min, sodium triacetoxyborohydride (2.00 g, 9.45 mmol, 1.60

15 eq) was added in one portion. A cloudy solution was obtained. The reaction mixture
was stirred at rt for 2 h. To the reaction mixture, 100 mL aqueous NaOH (1 M) was
added, and the resulting suspension was stirred at rt for 10 min. The reaction was
extracted with EtOAc (150 mL). The organic layer was collected, washed with brine
(200 mL), dried over Na;SQy, filtered, and concentrated to afford the desired product,

20 BA(lll), as a colorless oiI.. The crude product was cleaned and subjected to the next step
without purification (see next step for the overall reaction yield). 'H NNR (400 MHz,
CDCl3, ppm) 5 1.28 (t, J = 7.20 Hz, 3H), 1.64-1.73 (m, 2H), 1.82-1.99 (m, 4H), 2.01-2.21
(m, 6H), 2.72-2.80 (m, 3H), 4.22 (q, J = 7.2 Hz, 2H); "®F NMR (376 Hz, CDCls, ppm) & -
166.83.
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carbonyl)-6,6-dimethyl-1,4,5,6-tetrahydro-pyrrolo[3,4-c]pyrazol-3-yl]-amide

The crude starting material B1(1V) (0.673 mmol) was dissolved in 10 mL SOClI,.
The obtained pale yellow suspension was warmed to 80 °C and refluxed-under N for 1

15 h. Atthis point, the reaction turned into clear pale yellow solution. The reaction mixture'
was cooled to rt. The solvent was removed under reduced pressure to afford the acyl
chloride B1(V) as a yellow solid in quantitative yield.

To a 100 mL RB were added the acyl chloride B1(V) (crude, 0.673 mmol, 1.3 eq),
compound ethyl 6,6-dimethyl-3-[(pyridin-2-ylcarbonyl)amino]-5,6-dihydropyrrolo[3,4-

20 c]pyrazole-2(4H)-carboxylate, B1(V1), (189 mg, 0.518 mmol, 1.0 eq), and 13 mL
CHyCl,. The resulting suspension was stirred at rt for 5 min under N,. DIPEA (0.354
ml, 2.07 mmol, 4.0 eq) was added slowly and one can see that lots of smoke was
generated. After being stirred at rt for 1 h, the reaction was quenched with brine (50
mL), extracted with EtOAC (50 mL), dried over Na,SO,, and concentrated. The crude

25 coupling product was subjected to next deprotection step.

To a solution of crude coupling product in 10 mL MeOH was added 1.5 mL 1.0 M
aqueous NaOH dropwise at rt. A yellow clear solution was obtained. The LC-MS
indicated that the reaction was compléte in 30 min. The reaction was diluted with 50 mL
EtOAc, and washed with brine (50 mL). The organic layer was collected, dried over

30 NaySOq, filtered, and concentrated to give the crude product. The crude product was
purified on preparative HPLC (0.1 % HOACc) to afford 80 mg of the desire product, B1, in
28% yield as a white solid over two steps.
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Intermediate B2(lll): 4-Fluoro-1-(tetrahydro-pyran-4-y|)-plpendlne-4-carboxylic acid

5 ethyl ester
To a 250 mL RB were added compound B2(l) ethyl 4-fluoropiperidine-4-

carboxylate, hydrochloride (1.25 g, 5.91 mmol, 1.0 eq), CH2Cl; (20 mL), 4-
oxotetrahydropyranone B2(ll) (0.61 mL, 6.50 mmol, 1.10 eq), and glacial HOAc (0.340
mL, 5.91 mmoI,‘ 1.0 eq). After being stirred at rt for 5 to 10 min, sodium

10 triacetoxyborohydride (2.02 g, 9.45 mmol, 1.60 eq) was added in one portion. A cloudy
solution was obtained. After being stirred at rt for 12 h, the reaction mixture was diluted
with 150 mL Et,O and 200 mL NaOH (1 M aqueous). The resuiting suspension was
stirred at rt for 1 h. The organic layer was collected, washed with 200 mL brine, dried
over Na,SQ,, filtered, and concentrated to afford 320 mg of the desired product, 4-

15 fluoro-1-(tetrahydro-pyran-4-yl)-piperidine-4-carboxylic acid ethyl ester B2(lll) in 21 %
yield as a colorless oil. 'H NNR (400 MHz, CDCls, ppm) & 1.30 (t, J = 7.08, 3H), 1.56-
1.66 (m, 2H), 1.74-1.78 (m, 2H), 1.94-2.21 (m, 4H), 2.46-2.55 (m, 3H), 2.82-2.85 (m,
2H), 3.38 (ddd, J = 1.52, 11.84, 11.84, 2H), 4.03 (dd, J =4.28, 11.08, 2H), 4.24 (q, J =
7.05 Hz, 2H); "°F NMR (376 Hz, CDCl;, ppm) & -166.94.
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MHz, CD30D) dTpp@rwidl vaSe @added B(IRD(26R ma3 1H) mmod)and18 56(anuedusiHCL (66 M). 1. 96
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oct ahydr apydéer redotdd pressurgtaafford-2Lyetiamxoliy. 1)|'he solid was washed with 2 x 3 mL

L o okl SR R oo AR A b A0,
( m J=31 pﬁrnbﬁe-ﬂ-&arﬁbxﬂlc%ld hydirddhidrite B2(1), a% ﬁﬁallow&oﬂ& i 97 %lyield. ZH93 - 3. 08
73 10", N faso Ny Do, o opry B 1 210 2782 Ol 2 0p b 2147 bngg 1
O/N N 77 2@1)%%9(@0@% 97N DH)d3 poTHd, - L E (183, 4333z, 14#H), 8.360)3.93 64

(s. 61 (r% 3H), 3.95 (1dd J= 378|_P1 08 Hz, 2H), 11.19 (s, 1H), 13.76 (s, 1H) 9F NMR (376

Hz, DMSO-ds, ppm) & -166.57.

Compound B2: Pyridine-2-carboxylic acid {5-[4-fluoro-1-(tetrahydro-pyran-4-yl)-

15  piperidine-4-carbonyl]-6,6-dimethyl-1,4,5,6-tetrahydro-pyrrolo[3,4-c]pyrazol-3-yl}-amide

Intermediate B2(1V)(240 mg, 0.896 mmol) was dissolved in 10 mL SOClI,. The
suspension was warmed to 80 °C. After stirring the mixture at 80 °C for 1 h, the
suspension became a clear pale yellow solution indicating that the reaction was done.
The mixture was cooled to rt and the solvent was removed under reduced pressure to

20 afford 257 mg (100 %) of the desired product, acyl chloride B2(V), as a white solid.

To a 100 mL RB were added acyl choride B2(V) (257 mg, 0.896 mmol, 1.5 eq),
compound B2(V1) ethyl 6,6-dimethyl-3-[(pyridin-2-ylcarbonyl)amino]-5,6-
dihydropyrrolo[3,4-c]pyrazole-2(4H)-carboxylate (219 mg, 0.598 mmol, 1.0 eq), and 13
mL CH,Cl,. The resulting suspension was stirred at rt for 5 min under N.. DIPEA

25 (0.408 mi, 2.39 mmol, 4.0 eq) was added slowly to generate smoke. After stirring the
reaction at rt for 1h, the reaction was quenched with brine (20 mL), extracted with
CH2CI; (50 mL.), dried over Na;SO4, and concentrated. The crude product was
dissolved in 10 mL MeOH. Atrt, 1.5 mL of 1 M aqueous NaOH was added dropwise.
LC-MS indicated that the reaction was complete in 5 to 10 min. The reaction was

30 diluted with 100 mL EtOAc, and washed with 100 mL brine. The organic solvent was
collected, dried over Na,SQ,, filtered, and concentrated to give a crude final
product. The crude product was purified by preparative HPLC to give us 200 mg of the
desired product, B2 as a partial HOAc salt, in 47 % yield over two steps.



3.38 - 3.51 (m J12.13 Hz, 4 H 4.64 (s, 2 H 7.64 - 7.79 (m 1 H 8.05 -
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di rethyl-1, 4,5, 6-tetrahydropyrrol o] 3, 4- c]pyrazol-3-yl)picolinam de A30
OH 3 CChiral MNNO 22.9 1H NWR (500 MHz, D20) d ppm1.07 (s, 1 H 1.19 (s,
1 H 1.56 (s, 4 H 1.62 (s, 4 H 1.8%(s, 2 H 1.99 (s, 1 H 3.45 (s, 9 H
4.54 (s, 2 H 7.79 (s, 1 H 7.93 (s, 2 H 11.12 (s, 1 H. NN 6 >CH3
N-1flel ,d 3,5-dichl oro-N-(6, 6-di nethyl-5-((3S, 8aS)- 3- '

met hyl - oct ahydropyrrol o[ 1, 2- a] pyr azi ne- 2-

carbonyl)-1,4,5, 6- tetrahydropyrrol o[ 3,4- c] pyrazol 3-vyl )benzam' de ML
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H 2.29 (s, 1wp-Z 8Y (t, J=10.74 F2 H 2.94 =7N58 Hz, 1 H) 3.83
(s, 1 H 4.36 -ud.6B (\0 2 H 7. 4(,J:7.83Hzi" |N66(d J=8.08 Hz,
1 H 7.95 (d, J=7 ,01 H 8)0A—{sp, 1Y. S, lH 9 A32 C
Chiral oCHI N N1 o NN aNNK( 6, 6- dihget hy1- §4(36 8 3- et hyTl -
oct ahydropyrrol o[ 1, 2- a] pyrzin Cl
1,4,5, 6- tetrahydropyrrol, 4 'cI2)y.la1f4tuzolHan\/@oyd-S3 2- fluoroben de 92.4 1H
NI\/R(400|\/Hz DMSO-d6) d ppm1.16 - 1.24 (m 3 H) 136 - 1.37¢(m 1 H 1.62
(d, J=13.89 Hz, 6H)164C'177(m3l—|)197(d J=8.84 Hz, 3 H 2.12 -
i 29 (5m561 H) DZEA}%O 22@ 33 1(66 mAK)) addS9(3;4- Badh%r(amenﬂowamaoﬁe 6(dlmefins. 05 Hz,
H) . 4 édlhydrol_RH-pyrrolo[34 c]pyra(zn]e- -cla;?boxyllc acid ethyl es(ter 251 lr_ng %)051 mm(o?) !

were added to a solution of 4-Fluoro-1-methyl-piperidine-4-carbonyl chloride (0.51

mmol) in CH2Cl, (10 mL). The reaction was stirred at RT for 4h. The mixture was
quenched with H,O (30 mL), extracted with CHCI3 (2x30 mL). The organic layers were
10 dried over MgSO,4 and concentrated to give the title compound as brown color oil which
was used without further purification. ESI (MNa*): 564.10.
The above oil was taken into MeOH (5 mL) and NaOH (1N, 3 mL) was added.
The mixture was stirred at RT for 2 h, concentrated and purified by reverse phase HPLC
to give a white solid B3 (15 mg, 6%).
15 EXAMPLE B4:
Example B4 was prepared using methods analogous to Example B1 above.
EXAMPLE C1: N-(5-{[(2S.5R)-4-ethyl-2,5-dimethylpiperazin-1-yllcarbonyl}-6.6-dimethyl-
1.4.5.6-tetrahydropyrrolo[3,4-c]pyrazol-3-yl)pyrazine-2-carboxamide

H3Ch
1) HCI/Dioxane
sCCH QH3C__CHR CH
HSv )\3N 3}-0L NaH, THF Hai )LBN -0 2)phosgene g CH3>~ HaC-N 3
HsC R [N CHs  He cﬂ CHa N L c1(V)
3C CH; P 7 - i N CHy — =1 o
NH, EtOCOCI HN.__O._CH, 7 THF, DIPEA
c1() \[or HN._O._CH;
c1an c10m) I
QH3C_ CH3
c))\isc CH3>LO QH3C, CH3 |, )\\N N,H
3Cn.(\N N" 7N “~CH,LioH, MeOH HqCi N)LN 7 N H3C//,,.,(\N I\
N\)‘CH /N 3 "'(:)‘ N N\)‘CH3 Z
3 N CH
HiC~ HNTOVC 3 HiC— 3 NH, THF. DIPEA HaC—r HN O
5 C1(VI)
c1(v) c1 N

20
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11.03 (s, 1 H. 1H NMR (400 MHz, DVMsO-d6) d ppm 1.22 (d, J=6.57 Hz, 3 H)
1.35 (d, 1 H 1.62 (d, J=14.91 Hz, 6 H 1.66- 1.77(m 3 H 1.86- 2.13 (m 3
H 2.15- 2.36 (m 1 H 2.69 - 3.06.4m 3 H 3.82 (s, 1 H NG®61---CH3 NS
ci octahydropyrrol o[ 1, 2-a] pyrazi ne-2-carbonyl) - '
1,4,5,6-tetrahydropyrrol o[ 3, 4-c] pyrazol 3-yl)-2- fluorobenzam de A34 cH3
C2191HN|VR(400M—|2 DVSO- d6) d m1.22 (d, J=6.57 Hz, 3 H) 29-1.35
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2.79 (d, L Kz 92 (s, 1 H 3.82 (s, 1 H 4.31 -4.63 (m 2 ‘
7.56 (t. j"é’%"g)"é’ielﬁzd'i%ﬁ@ﬂgﬁs -'8.11 (m 1 H) 8.23 (dd, J=7.07, 2.27 HzH)l
H 11.06 (s, Told)Q °C &biutiah Of 5-terf-butyli 1-ethyl 3-amino-6,6-dimethyl-4,6-

R

1, 4, 556- trelt)rvedsyatideoiyMatd (24 §, 89.8)mypk 038 p8riph.- Phe rebotiorowas stirnaddier 15 A35 CH3N
CH / Chi rn? In(l)nl\lar? ll_(i:?éft%atth I:'(hlezllnz ethyl! 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
NH,CI (sat) and extracted with EtOAc (2 x 50 mL). The combined extracts were washed
with brine then dried (MgSQ,) filtered and concentrated to give the desired compound
10 C1(ll) (19.8 g, 99%). Mass spectrum: Calcd for C18H29N405 (M+H): 397. Found 397.

Intermediate C1(lll): Ethyl 5-(chlorocarbonyl)-3-[(ethoxycarbonyl)amino]-6,6-dimethyl-

5,6-dihydropyrrolo[3,4-c]pyrazole-1(4H)-carboxylate
To a solution of C1(11)(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
15 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
CH_CI; (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 warmed to room temperature and run overnight. The reaction was
20 concentrated then taken up in EtOAc (100 mL) and water (100 mL). The aqueous phase
was extracted with EtOAc (2 x 25 mL) then the combined organic extracts were washed
with brine, dried (MgSQ,), fittered and concentrated. The crude material was purified by
silica gel column chromatography using CH2Cl>-2% 7N NH3/MeOH in CH;Cl; to give the -
title compound CA1(lll) as a white solid (9.58 g, 54%). Mass spectrum: Calcd for
25  Ci14H20CIN4Os (M+H): 359. Found 359.
intermediate C1(V): Ethyl 3-[(ethoxycarbonyl)amino]-6,6-dimethyl-5-{[4-ethyl(2S, 5R)-
2,5-dimethylpiperazin-1-yl]carbonyl}-5,6-dihydropyrrolo[3,4-c]pyrazole-1(4H)-carboxylate
To a sealed tube was added N-ethyl (2S, 5R)-2,5-dimethylpiperazine C1(1V),
DIPEA and THF followed by C1(lli). The tube was sealed and placed in an oil bath at

30 80 °C and heated for 16 h. The reaction was cooled to room temperature then

concentrated. This resulting material C1(V) was carried on forward without further

purification.
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of pyrazine-2-carbonyl chloride (213 mg, 2 eq) and diisopropylethyl amine (0.5 mL, 3 eq)
in 3 mL THF. After stirring at room temperature for 3 hours, the solvent was removed in
vacuo. Purification as in example A1 afforded the title compound C1 as a white solid
(16 mg, 5%).

15 EXAMPLES C2 - C8:
Examples C2 to C8 were prepared using methods analogous to Example C1 above.
EXAMPLE D1: |
Currently no embodiments were prepared using Route D as shown in Scheme 2 above,

although it is expected that one skilled in the art can use route D as described above to
20 prepare many compounds of the invention.

EXAMPLE E1: N-(6.6-Dimethyl-5-{[(3S,8aS)-3-methylhexahydropyrrolo[1,2-a]pyrazin-

2(1H)-yl]carbonyl}-1 ,4,5,6—tetrahvdropvrrolo[3,4-c]pvrazol-3-vl)—3—ethylisoxazole-5—

carboxamide

XHyC SEM, HiG WG _cne—<  CHs o He
\ , N N ©
N ]
| N-B N NH AS
N>\I\j“ Boc 7)5 oc ?Jff N N>\/\||5N“< CHs
N
H,N HN_ O AS
E1(VI) N
X=COEt E1() — 0\
\
= H: E1(Il) N=
CH cH

25 = SEM: E1(lll-2) E1(IV) E1(V) E1 3

Intermediate E1(l1): tert-Butyl 3-amino-6,6-dimethyl-4,6-dihydropyrrolo[3,4-c]pyrazole-

5(1H)-carboxylate
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To the mixture of the intermediate E1(li) (87g), methylene chloride (1.74L) and
diisopropylethylamine (87g) at 0°C were added 2-(trimethylsilyl)ethoxymethyl chloride
(63g) drop wise at 0°C (1 hour addition). The reaction mixtures were stirred at room
temperature over night. The reaction was a light brown solution. Then the mixture was
concentrated to give a light yellow/brown oil and the residue was mixed with ethyl
acetate and the salts were filter off. The mixture was purified with silica gel (2:1 to 1:1
EtOAc/Hexane with 0.5% of TEA) to afford the regioisomers E1(111-2) (24g, >90% purity
by HPLC) and_E(ll1-1) (10g, >98% purity by HPLC). "H NMR (400 MHz, CD30D) ppm -
0.03 (s, 9H) 0.88 (t, J=8.2 Hz, 2H) 1.48 and 1.53 (s, 4.5H each, a total of 9H), 1.70 (s,
3H), 1.72 (s, 3H), 3.56-3.62 (m, 2H), 4.24-4.26 (m, 2H), 5.16 (s, 2H).

Intermediate E1(VIl): N-(6,6-Dimethyl-5-{[(3S,8aS)-3-methylhexahydropyrrolo[1,2-
aJpyrazin-2(1H)-ylJcarbonyl}-1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-3-

ethylisoxazole-5-carboxamide

A 0.25 M solution of SEM-Boc protected aminopyrrolopyrazole, E1(lll-2) was
prepared using anhydrous DMF as solvent. A 0.25 M solution of 3-ethylisoxazole-5-
carboxylic acid was prepared using anhydrous DMF as solvent. A fresh 0.5 M solution
of o-(7-azabenzotriazole-1-yi)-N,N,N’,N'-tetramethyl uronium hexafluorophosphate
(HATU) was prepared in anhydrous DMF. To the reaction tube were added 320 uL
(0.08 mmol, 1 equiv, 0.25M) of the 3-ethylisoxazole-5-carboxylic acid DMF solution

3. 91



CHO N ChiralNO NCH . F F 0*F N-(6, 6-di met hyl- 54( 36, 8aS) - 3- met hyl -
a

oct ahydr opyrrol o[ 1, 2- a] pyr azi ne- 2-car bonyl) -

1, 4,5, 6- twonratsyidsapyr r ol o[ 3, 4- c] pyrazol - 3-y1) - 4- PCT/IB2008/000862
(trifluoronethoxy)benzam de 45.4 1H NWMR (400 MHz, DVSO d6) d ppm 1.06 (d,
J=6.06 Hz, 2 H 1.33 (d, J=7.33 Hz, 1 H 1.61 - 1.80 (m 6 H 1.88 -2.24
(m 4H 3.02 - 3.86 (m 8 H 4.54 -3A.77 (m 2 H 7.51 (d, J=8.34 Hz, 2 H)
7.99 -8.19 (m 2 H 11.12 (s, 1 H. A42 Chiral OCH CH3 67.9 1H NWR (400

Mz, MeOD) d ppm 1.11 - 1.25 (m 2 2.2HO) (1m 442(sH, )12H2)61(.$693(sH,
) 33H0) 21(. s761(sH, )33H252-.05 - 3.27 (m 2 H) 3.15 - 3.28 (m 2 H) 3.34 -
3.45 (m plefide@BAzyL ©.080 B6Y, 1(equi\2 OH;SM;) o SEMBogprotested H) 4.07 (s, 3 H)

gdg4 I-\I- ?@%n&ﬂﬁq&a@ @yg@éé oné)rﬁ%qrﬁgl arid 30 Hl (0. ZQ%mgir 9’% eca_d \?)IneNt 11

oct ahydr ofyA foRbWéd by td P60 az Smssérrmd] bpa%um of the HATU DMF solution. The
1,4,5, 6-tetrahydropyrrol of razo

1, 3-di netrﬁyq!wnrmlpsgdr%ﬁzWE@%wr@dr%%B&ﬁqné6h %MPEZ@@@PWF%Q%Q? 000862 - .
64 - rDBm téﬁbgr%gtk%eTﬁg%lvghts(deoHﬂlég%rﬁ‘ﬂ?e {Bbs derdferhdvddhh VacydN NI, o

N- (6, _di et hy1-

To the residue were added 1 mL of EyOAc and 1 mL of 2M aqueous NaOH. After the
tube was covered with Parafilm, the covered test tube was vigorously shaken until all
residues have dissolved or the mixtures are completely homogenized. The agitation
was stopped and the phases were allowed to separate completely. The supernatant

10  organic layer (EtOAc layer) of each test tube was transferred into its corresponding‘
receiving tube. EtOAc (0.5 mL) was added to the tube and extracted the organic layers
after the agitation of the mixtures and these procedures were repeated twice. The
solvent (EtOAc) and volatiles from the receiving tube were removed in vacuo until they
were dry. To the residue was added 0.6 mL (2.4 mmol, 30 equiv) of 4M HCI in dioxane

15 and the mixtures were stirred at room temperature for 2h. Then the solvent, volatiles
and HCI from the tube were removed in vacuo. To the residue were added 500 pL
anhydrous DMA, 70 pL neat DIPEA (0.400 mmol, 5 equiv.). A 0.25 M solution of
(3S,8aS)-3-methylhexahydropyrrolo[1,2-a]pyrazine-2(1H)-carbonyl chloride, E1 VI
anhydrous CH,Cl, was prepared.

20 Intermediate E1(VI): (3S.8aS)-3-methylhexahydropyrrolo[1,2-alpyrazine-2(1H)-carbonyl

chloride

Triphosgene (1.1 equiv.) was dissolved in DCM at 0°C under N in round bottom

flask, and DIPEA (2 equiv.) was added dropwise to the stirred solution at 0°C under N.
The solution of (3S,8aS)-3-methyloctahydropyrrolo[1,2-a]pyrazine in CH.Cl,; was added

25 dropwise to the triphosgene reaction mixture at 0°C under N,. After stirring for one hour
at 0°C under N, the reaction mixtures were warmed to room temperature and stirred for
16 hours under N,. The solvent was evaporated and dried in vacuum overnight at room
temperature. The dried product E1(V1) was utilized for the urea formation reaction
without purification.

30 To the tube were added 385 uL (0.096 mmol, 1.2 equiv.) of E1(VI), and the
mixture was stirred at 40°C for 20h. After removal of the solvent and volatiles in vacuo,
1340 uL of DMSO (containing 0.01% BHT) was added to each tube to reach a final
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4.59 - 4.79 (m 2 H 7.45 (s, 2 H 8%3 (s, 1 H 9.03 (s, 1 H. A44 Chiral
OCHCH3 N/ CNri-jCH Ni> o N (6,6-dinethyl-54(3S, 8aS)- 3-net hyl -

oct ahydr opyrrol o[ 1, 2- al pyr azi ne 2- car bonyl) -

1,4,5, 6-tetrahydropyrrol O[M pyrazol - 3- yQ hi azol e-4-carboxam de 43.5 1H
NVR (400 qoRgentiatiopor 8-088% aBdlﬂ‘(ed“'Xllﬁﬁs gerefgitated o dlSSPye(tBe pledust.op 7 6
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oc'g ahydr Bgﬁ r éﬁlﬁ(?ﬁ'(e% E‘? 0 %réﬁgr% é.' %Iétrebsozr?yh 7-3930 were dissolved in
1, 4, 556- tMé(DHMSOM(D((J@&ﬁB) éelut]lqiryaratalﬂlal)&eﬁll)tmﬂng analytical scale CO, SFC
Lo UGS Semt AM b P Mo U AR R 88,3

4 H 2. 9‘bolur§n42yr(\d5WPé’ga|dhs€45®6(4 6n4m75urﬁmlln8ar|'@ra7ﬂéiﬁ> 5to/5006 Ejuent A H) 7.86 -
Ade, 362 1H NVR (400 Nrz, “DVBO-d6) d pprm

8.12 (m [2,493 11,22 (s, 1 _H).
1.05 (d, (YeSHin b mm. g 5.6mi/min §140parputietnfesureli=g. 32 Hz, 3 H 1.60 (s, 3

'(")m 1;3)6'%) ( Z 7§T}4}s sgm@%r&&e reécﬂf;n @&tt‘ﬁlés wjeré"éur?ﬂe?ﬁjtmz@g %?e#d%tlv% d&lﬁ)%éé§08 ? d38

J=6. 39 HBFQA( sttegsor( £260mm|}» FgepﬁF@smethoH)paearaeters \yogle ipglyde Gglunonza (s, 1
H) 10. 79 orﬂPe% us 55'5)(21 ngl Sélar blmealr)(zgéh %‘nt 5'to 50% EINeRtA (MeOH) in

N-(5-(2, erazin
di et hy1-51nu4 a%mmhrm(hydlbapwtferbbm{sgum c] pyrazol - 3- yOpi col i nam de

~ Products were dried, weighed and dissolved in DMSO at 30mM. Products were
then analyzed using RP-HPLC (UV {260nm}/MS {APCI+} /ELSD detection). The HPLC
15 method parameters would include; Column: Peeke Scientific/HI-Q (C1s, 50X4.6mm, 3
um), Iihear Gradient: 100% Eluent A (H.0 + 0.05%TFA) to 100% Eluent B (Acetonitrile
+0.05% TFA)in 1.75 min at 3 ml/min. o
All products, at least 85% pure by two or more HPLC detection methods with an
NMR spectrum confirming a structure consistent with the molecular weight, were made
20 available for screening.
EXAMPLES E1 through E14:
All of Examples E2 through E14 utilized the same analytical and purification conditions

as described in Example E1 above.
EXAMPLE F1. N-(5-{[(2S,5R)-2 ,5-dimethyl-4-(tetrahydro-2H-pyran-4-ylmethyl)piperazin-
25  1-yllcarbonyl}-6.6-dimethyl-1,4,5,6-tetrahydropyrrolo[3.4-c]pyrazol-3-yl)-2-ethyl-4-

methyl-1,3-oxazole-5-carboxamide
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3-chl oro-N-(6, 6-di met hyl-5-((3S, 8aS)‘ 3- et hyl - on FhCoHe

oct ahydropyrrol o[ 1, 2- a] pyrazhae A" cas.hﬁ,ny*ic)_( HCag™N N%NN
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1 H 1125 (s, 1 H. A50 CHN, CH Chiral Oy N
Intermediate F1(ii): ethyl 5- {[(28 5R)-2,5- dlmethyl-4 (tetrahydro-2H-pyran-4-

ylmethyl)piperazin-1-yl]carbonyl}-3-[(ethoxycarbonyl)amino]-6,6-dimethyl-5,6-

dihydropyrrolo[3,4-c]pyrazole-1(4H)-carboxylate
5 To a sealed tube was added (2R,5S)-2,5-dimethyl-1-(tetrahydro-2H-pyran-4-

ylmethyl)piperizine (2.1 g, 9.89 mmol), DIPEA (3.8 mL, 21.8 mmol) and THF (50 mL)
followed by F1(i) (3.6 g, 9.89 mmol). The tube was sealed and placed in an oil bath at
90 °C and heated for 16 h. The reaction was cooled to room temperature and
concentrated then triturated with MeOH in two batches to give the title compound F1(ii)

10 (4.89 g, 93%) as a white solid. Mass spectrum: Calcd for C2sH42NsOs (M+H): 535.
Found 535.
Intermediate F1(iii): 5-{[(2S,5R)-2,5-dimethyl-4-(tetrahydro-2H-pyran-4-
yimethyl)piperazin-1-yl]carbonyl}-6,6-dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-

amine

15 To a sealed tube was added F1(ii) (4.0 g, 7.54 mmol) in a slurry of MeOH (75 mL) and
LiOH (1.0 g, 42 mmol). The reaction was heated at 100°C for 16 h. The reaction was
concentrated and taken up in THF (100 mL). The mixture was filtered through a bed of
Celite and MgSOy4 then rinsed with THF (100 mL). The filtrate was concentrated to give
1.9 g (65%) of E1(iii) as a yellow solid. '"H NMR (300 MHz, DMSO-ds) § ppm 0.82 - 0.92

20 (m,1H),0.92-1.00(m, 6 H), 1.’00 -1.14 (m, 2 H), 1.48 (s, 3 H), 1.57 (s, 3 H), 1.69 (d,
J=14.32 Hz, 2 H), 1.78 - 1.95 (m, 2 H), 2.27 - 2.48 (m, 3 H), 2.74 - 2.88 (m, 1 H) 2.94 -
3.15(m, 2 H), 3.18 - 3.31 (m, 2 H), 3.70 - 3.93 (m, 2 H), 4.26 (s, 2 H), 4.96 (br. s., 2H)
Mass spectrum: Calcd for CxoH3sNgO2 (M+H): 391. Found 391.
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1, 4,5, 6- twona#sydsapyr r ol o[ 3, 4-c] pyrazol - 3-y1) - 5- et hyl picconBrasih@es82. 1 1H
NVR (400 MHz, DMSO-c16) d ppm 0.99 (d, J=5.81 Hz, 3 H 1.08 - 1.23 (m 6 H)
1.43 - 1.70 (m 4 H 1.96 - 2.10 (m 3 H 2.60 - 2.74 (m 2 H 2.81 -3.10
(m 4H 3.23- 3.76 (m 4 H 4.45 -4¢.76 (m 2 H 7.45 - 7.56 (m 1 H
7.89 - 803 (m 1 H 855 (d, J=5.05 Hz, 1 H 10.51 -10.91 (m 1 H). A51
Chiral oCH "\LNCH, CcH,..- cHMN/ N, o :
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@??2325945P @Zﬁﬁﬁwlhwa@é% and st“?'}ed"i’grt Yére 'Ptt%c%aKﬂomv%g‘H NVR AS2

N- (6, 6- dlq’ﬂéhbfyéd with (Ar§8EINLY ang ektyacted with EtOAc (2 x 100 mL). The combined

(ic'zagygrt %M‘SWF}%‘F @@%%f%pwi% ygﬁ)(MgSOM filtered and concentrated
1, 5-di mettlfim{;lrovlclzir PRrtité ebmpdus@F pERAM7de 6549 athd NVBw(sfHDG Mdzs shpe&ti)m:d ppm
sy ol Al e el 2 8o L 05 3
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-l yl]carbonyl} -6,6-dimethyl-1,4,5 6-tetrahydropyrrolo[3 4-c]pyrazol-3-yl)-2-ethyl-4-methyl-
1,3-oxazole-5-carboxamide
To a solution of 2-ethyl-4-methyl-1,3-oxazole-5-carboxylic acid (223 mg, 1.44 mmol) and
15 FEA1(iv) (500 mg, 0.960 mmol) in DMF (5 mL) was added DIPEA (0.52 mL, 2.88 mmol)
followed by HATU (548 mg, 1.44 mmol). The reaction was stirred at 65°C for 16 h then
diluted with NaHCO; (sat) (10 mL) and extracted with MTBE (2 x 20 mL). The combined
extracts were washed with brine (15 mL) then dried (MgSQsy), filtered and
concentrated. The crude solid was taken up in CH,Cl; (5 mL) and 4N HCI in dioxane (5
20 mL)was added. The reaction was stirred at RT for 5h. The reaction was concentrated
then taken up in EtOAc (15 mL) and NaHCO; (sat) (15 mL) and extracted with EtOAc (2
x 10 mL). The combined extracts were washed with brine (15 mL) then dried (MgSO,),
filtered and concentrated. Preparative HPLC using 5-50% ACN/H20 (0.1% AcOH)
provided the title compound F1 as a white solid (35 mg, 6%).
25 EXAMPLES F2 — F60:
Examples E2 to_F60 were prepared using methods analogous to Example F1 above.
EXAMPLE G1: 5-cyano-N-(5-{[(2S 5R)-2 5-dimethyl-4-(tetrahydro-2H-pyran-4-
ylpiperazin-1-yllcarbonyl}-6,6-dimethyl-1.4,5.6-tetrahydropyrrolo[3.4-c]pyrazol-3-

yl)pyridine-2-carboxamide
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3.98 -4.13 (m 2 H 7.81 - 7.98 (m 1H 804 -8.16 (m 1 H 8.61 (d,
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Intermediate G1(i): tert-butyl 1-ethyl 3-{[(5-bromopyridin-2-yl)carbonyllamino}-6,6-

dimethyl-4,6-dihydropyrrolo[3,4-c]pyrazole-1,5-dicarboxylate
To a solution of 5-bromopyridine-2-carboxylic acid (3.11g, 15.4mmol) and 5-tert-butyl 1-
5 ethyl 3-amino-6,6-dimethyl-4,6-dihydropyrrolo[3,4-c]pyrazole-1,5-dicarboxylate (5.00g,

15.4mmol) in DCM (200mL) was added DIPEA (5.37mL, 30.8mmol) followed by HATU

(7.03g, 18.5mmol). The reaction was allowed to run at 220C overnight. The reaction

mixture was diluted with NaHCO3, the layers separated, and the organic portion dried

(MgS0a4), filtered and concentrated. The crude solid was triturated with Et20 to yield
10  G1(i) as a pale yellow solid (2.8g, 15%). Mass Spectrum: Calcd for C21H27BrN505

(M+H): 509. Found: 509.

Intermediate G1(ii): 5-tert-buty! 1-ethyl 3-{[(5-cyanopyridin-2-yl)carbonyllamino}-6,6-

dimethyl-4,6-dihydropyrrolo[3,4-c]pyrazole-1,5-dicarboxylate.

To a suspension of G1(ii) (2.80g, 5.51mmol) in DMF (40mL) was added Pd(PPh3)2
15  (0.636g, 0.551mmol) and Zn(CN)2 (0.647g, 5.51mmol). The solution evac/backfilled

with argon x3, then heat to 800C for 2 hours. The reaction mixture was diluted with

water and EtOAc, the aqueous layer extracted with EtOAc x2, the organic layer washed
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1,4, 5, 6- 1,6t ralNdl 0By ih O Lek P FrE bR Adin -2yl bhrtnylJamino}-6,6-dimethyl-5,6-

5 dihydropyrrolo[3,4-c]pyrazole-1(4H)-carboxylate.
To a solution of G1(ii) (1.9g, 4.18mmol) in DCM (20mL) was added 20 mL HCl/dioxane

solution. Reaction mixture was allowed to stir overnight at 220C. The suspension was

concentrated to yield G1(iii) a pale yellow solid (1.9g, 100%). Mass Spectrum: Calcd for
C17H19N60O3 (M+H): 355. Found: 355.
10 Intermediate G1(iv): ethyl 5-(chlorocarbonyl)-3-{[(5-cyanopyridin-2-yl)carbonylJamino}-

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

To a solution of G1(iii) (1.90g, 4.45mmol) in DCM (50mL) was added DIPEA (2.30mL,
17.8mmol). The reaction mixture was cooled to -780C and triphosgene (0.924g,
3.11mmol) in a solution of DCM (30mL) was added dropwise with an addition funnel.

15  The reaction was stirred at -700C for 15m then quenched with NaHCO3 (sat., aq.) and
warmed to 220C. The reaction mixture was diluted with water and the aqueous layer
extracted with DCM x2. The organic layer was washed with water and brine, dried over
MgSO4 and concentrated to give G1(iv) as a bright yellow solid (1.9g, 100%).

Example G1: 5-cyano-N-(5-{[(2S,5R)-2,5-dimethyl-4-(tetrahydro-2H-pyran-4-

20  yl)piperazin-1-yllcarbonyl}-6,6-dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-
yl)pyridine-2-carboxamide.

To a solution of g(m (0.250g, 0.600mmol) and (2R,5S)-2,5-dimethyl-1-(tetrahydro-2H-
pyran-4-yl)piperazine (0.238g, 1.20 mmol) in THF (4mL) was added DIPEA (0.5mL,
3.00mmol). The reaction was heated to 90C in a sealed tube overnight. Volatiles were

25 removed in vacuo and the residue was dissolved in MeOH (3 mL). TEA (3 mL) was
added and the solution was stirred at 450C for 3 hours. Solution was concentrated and
the crude mixture was purified by preparative chromatography to yield G1 as a white

_ powder (0.130g, 38%).

30 EXAMPLES G2-G3:

Examples G2 to G3 were prepared using methods analogous to Example G1 above.
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5 Intermediate H1(i): 1,6-dioxaspiro[2.5]octane
A solution of 4-methylenetetrahydro-2H-pyran (1.00 g, 10.2 mmol) in CH2Cl> (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 CH>Cl2 (2 x 15 mL). The

10 combined extracts were dried (MgSOQ,), filtered and concentrated to provide
intermediate H1(i) as a clear oil (607 mg, 52%). '"H NMR (300 MHz, CHLOROFORM-d)
& ppm 1.45-1.63 (m, 2 H), 1.76 - 1.99 (m, 2 H), 2.69 (s, 2 H), 3.71 - 3.95 (m, 4 H).
Intermediate H1(ii): 4-{[(2R,5S)-4-benzyl-2,5-dimethylpiperazin-1-yllmethyl}tetrahydro-
2H-pyran-4-ol

15 To a microwave vial was added 1,6-dioxaspiro[2.5]octane ( 259 mg, 2.3 mmol), (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 H1(ii) (723 mg, 100%) 'H NMR (300 MHz, CHLOROFORM-d) &
ppm 0.92 (d, J=6.22 Hz, 3 H), 1.13 (d, J=5.84 Hz, 3 H), 1.35-1.45 (m, 1 H), 1.46 - 1.68

20 (m, 4 H), 1.83 (dd, J=11.30, 9.80 Hz, 1 H), 2.12 (d, J=13.94 Hz, 1 H), 2.36 - 2.53 (m, 3
H), 2.60 - 2.69 (m, 2 H), 2.85 (d, J=9.04 Hz, 1 H), 3.08 (d, J=13.38 Hz, 1 H), 3.71 - 3.82



ChiralNcf-7),..... cri3 fe CH N-(6, 6-di met hyl-54(3S, 8aS) - 3- net hyl -

oct ahydr opyrrol o[ 1, 2- a] pyr azi ne- 2-car bonyl) -

1, 4,5, 6- twona#sydsapyr r ol o[ 3, 4-c] pyrazol - 3-y1) - 4- et hyl b@oTaR20i80008¢%6 2

CHNi .i H\/N Chiral N. CH N F N (6, 6-dinethyl-5-U3S, 8aS)-3-net hyl -

oct ahydr opyrrol o[ 1, 2- a] pyrazi ne- 2- car bonyl) -

1,4,5,6-tetrahydropyrrol o[ 3, 4-c] pyragol - 3-y0- 4- fl uoro-3-net hyl benzam de
50.8 1H NWR (500 MHz, D20) d ppm1.04 (s, 2 H 1.20 (s, 2 H 1.56 (s, 4 H
1.58 - 1.66 (m 6 H 1.83 (s, 2 H 2.01 (s, 2 H 2.24 (s, 5H 3.41 (s, 1
H 4.55 (s, 2 H 7.21 (s, 1 7.80 (s, 1 7.90 (s, 1 10.83 (s, 1 :
A63 Chi r dmp&H); wﬂﬂd,.ﬁgM@S&gﬂ-MNo&ﬁ -4lliflm_|,) §H). Ma(ss Specttti)lm: Calcd fcgr K

N- (6, 6-di h Sk3r 4 | -
oct ahydr %@??ﬁ%%%‘i’f@%ﬁér g??ﬂaer?%%ar bony1) -
: : ﬁ& Y

1, 4, 5, 6- tietemagdjate diiii): SHHRE, 3S)cA, pyinaetbyipBejarjn-1ylmethviMaiwhydrerdd ARy @8- 654 1H
NVR (400 JMdz, DVBO-d6) d ppm 1.22 (d, J=6.57 Hz, 3 H 1.26 - 1.36 (m

J=10.61, 6.57 Hz, 1 H 1.62 (d, J=13.64 Hz, 6 H 1.66 - 1.76 (m 3 H) 1.80
- 1.88 (1o dlnitdpgen Burged 2ol0f¢mpf H1 (i) (723209,(213 mriedLin. MeOHI 15 enlhiwasladdpd?2. 67 -

2.84 (m . 89 - ( . . . - ] 7.16
- 7.36 (,E,%/‘?)(ﬁmgz 9;'87%%88'} the %"f%‘ﬁ%&gf(@bm%i‘,%‘fé?ogﬁbicﬂ e h o e ,
Chiral O hehi iup-o@ktniditunder a K6 atBrakiphieteh yThebeqni3&et a&) ctidn meiktuye was
oct ahydr rr.ol o 2-a razi ne-2-carb - .
1,4.5 6- ﬁg%/rﬁgﬁlg[abérwlbﬁh%éﬁf& gy \g%??%(}gﬁr}q MeOH then concentrated to give
2, 3- di hy gtietitRneophpound-(560E migh 0XBirad @ ykllow-orange semi solid. Mass Spectrum:
10 Calcd for C12H24N205 (M+H)Z 229. Found: 229.
Compound H1: N-[5-({(2S,5R)-4-[(4-hydroxytetrahydro-2H-pyran-4-yl)methyl]-2,5-
dimethylpiperazin-1-yl}carbonyl)-6,6-dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-

yllpyridine-2-carboxamide.
The title compound was prepared using methods analogous to Example A1 above,

15  where 4-{[(2R,5S)-2,5-dimethylpiperazin-1-ylJmethyl}tetrahydro-2H-pyran-4-ol was
substituted in place of (3S,8aS)-3-methyloctahydropyrrolo[1,2-a]pyrazine.

Table 1 provides a full listing of the compounds of the present invention and
includes relevant H NMR data and Ki values as available
~ Any of the above compounds of Formula |, can be converted into another

20 analogous compound by standard chemical manipulations. All starting materials,
regents, and solvents are commercially available and are known to those of skill in the
art unless otherwise stated. These chemical manipulations are known to those skilled in
the art and include (a) removal of a protecting group by methods outlined in T. W.
Greene and P.G.M. Wuts, Protective Groups in Organic Synthesis, 2nd Ed., John Wiley

25 and Sons, New York, 1991; (b) displacement of a leaving group (halide, mesylate,
tosylate, etc) with a primary or secondary amine, thiol or alcohol to form a secondary or
tertiary amine, thioether or ether, respectively; (c) treatment of primary and secondary
amines with an isocyanate, acid chloride (or other activated carboxylic acid derivative),
alkyl/ary! chloroformate or sulfonyl chloride to provide the corresponding urea, amidé',

30 carbamate or sulfonamide; (d) reductive amination of a primary or secondary amine
using an aldehyde.

The compounds of the present invention may have asymmetric carbon atoms.

Diastereomeric mixtures can be separated into their individual diastereomers on the



1H NMR (400 MHz, DMBO-d6) d ppm1.10 (s, 5 H) 1.39 - 1.91 (m 13 H) 2.99
-3.18 (m 10 H 4.04 (q, J=5.31 Hz, 3 H 4.33 - 4.74 (m J=8.72, 8.72 Hz, 4
H) 7.83 (w0 28084psM8. 60 (s, 1 H 12.33 (s, 1 H).. A65 ChipcalBkosblo@sh2 N. CH
N- (6, 6-di net hyl- 5436, 8a6) - 3- net hyl -

oct ahydr opyrrol o[ 1, 2- a] pyrazi ne- 2- car bonyl) -

1,4,5,6-tetrahydropyrrol o] 3, 4-c] pyragpl -3-y1)-3- net hyl benzam de 54.5 (m 3
H 1.54 (s, 6 H 1.68 - 2.03 (m 4 H 2.20- 1H NWR (400 MHz, DMSO d6) d ppm
0.95 - 1.28 2.37 (m 3 H 2.79 - 364(m 8 H 453(s 2H) 7.32 (s, 2 H
7.73 (d, J=15.41 Hz, 2 H) 10.78 2 H 1240 (s, 1 H).

2008/ 125basipaf theBadusicebuswrcal di renceyz bygetheds kpawn @ tl‘-’omswed('ﬂ he aty NVR

AG6 Chi rg& %qe ?%h%até&a‘ﬂ%%éﬂ?& oMéich_rB/QMﬁ%t%@ E?‘na?iﬂgﬂnérsltgan bé— 26 (m

J=6. 57, 4°(in, J=13 Hz, 6 H)
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wide variety of different salts with various inorganic and organic acids. AIthough such
10  salts must be pharmaceutically acceptable for administration to animals, it is often
desirable in practice to initially isolate the compound of Formula | from the reaction
mixture as a pharmaceutically unacceptable salt and then simply convert the latter back
to the free base compound by treatment with an alkaline reagent and subsequently
convert the latter free base to a pharmaceutically acceptable acid addition salt. The
15  acid addition salts of the base compounds of this invention are readily prepared by
treating the base compound with a substantially equivalent amount of the chosen
mineral or organic acid in-an aqueous solvent medium or in a suitable organic solvent,
such as methanol or ethanol. Upon careful evaporation of the solvent, the desired solid
salt is readily obtained. The desired acid salt can also be precipitated from a solution of
20 the free base in an organic solvent by adding to the solution an appropriate mineral or
organic acid.

Those compounds of Formula | that are acidic in nature are capable of forming
base salts with various pharmacologically acceptable cations. Examples of such salts
include the alkali metal or alkaline-earth metal salts and particularly, the sodium and

25 potassium salts. These salts are all prepared by conventional techniques. The
chemical bases which are used as reagents to prepare the pharmaceutically acceptable
base salts of this invention are those which form non-toxic base salts with the acidic
compounds of Formula I. Such non-toxic base salts include those derived from such
pharmacologically acceptable cations as sodium, potassium, calcium, and magnesium,

30 etc. These salts can easily be prepared by treating the corresponding acidic
compounds with an aqueous solution containing the desired pharmacologically
acceptable cations, and then evaporating the resulting solution to dryness, preferably

under reduced pressure. Alternatively, they may also be prepared by mixing lower



24.3 1H NMR (400 MHz, DVSO-d6) d ppm1.14 - 1.36 (m 4 H 1.47 - 1.80 (m 9
H 1.80 - 2.03 (m 3 H 2.22 (dd, J=10.61, 3.28 Hz, 1 H 2.69 - 2.85 (m 2
H 2.87 -wB.20u8/1269451 H) 3.85 (s, 1 H) 4.42 - 4.71 (m 2PHr/1B200900086234 (m 2
H 8.80 (s, 1 H 12.24 (d, J=211.96 Hz, 1 H). A68 Chiral CH3 CH30 M 0 -
\if 4-chloro-N (6, 6-di net hyl-54(33, 8aS) - 3- net hyl -

oct ahydr opyrrol o[ 1, 2- a] pyr azi ne- 2- caggonyl) -

1,4,5,6-tetrahydropyrrol o[ 3, 4-c] pyrazol - 3- yOpi cohnam de 21.3 1H NVR (500
VHz, D20) dppm109(s 2 H 1.54- 1.63 (m 14 H 1.84 (s, 2 H 1.99 (s,
2H)456(s 4.61 (s, 1. H 7.80 (s, 2 H 807 (s, 1L H 8.67 (s, 2 H.
A69 Chi raq:lk@mhgpg tiony ¢f the aridiccompounds and the desired alkali metal alkoxide

N-(5- ((3Sc§ahebr, %8 e%B?éSMrQTgI‘?@Vésﬁﬁlhg[sélu%on to dryness in the same manner as

al pyrazi ne-2-car
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H 1. 597(()mpdllctl—l) 1.90 (s, 1 1.97 (d, J=8.79 Hz, 2.18 (d, J= 3427 Hz,
1
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gl 0 OB e B i SR ke e BTl g (R NEAERRS
H 1.65 &n@ﬁoﬁiﬁn vﬂﬁicH‘bro%uQHmas&Clﬁs d@mohstriite@ a38le(ifithe phtHdlogb . Cohdldnsiz, 1
W67 ??n r%cwn@dv@ the' 3t i '88'“("?11 d'fbﬁ)es %neé'éui e TComaediopsy eanesr 'S?hﬁ%ia? "95 -
8.09 (m Afidmm8tiohl cékitral AeriobSsydtem Hisdtde?s, Chrdivasdmér diSedde, Alkhklmerd71 Chiral
CH disease and dermatological disase.
15 Protein kinase C has been linked to several different aspects of diabetes.

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

therefore to the insulin resistance seen in Type |l diabetes. Karasik, A. et al. J. Biol.

Chem. 265: 10226-10231 (1990); Chen, K.S. et al. Trans.Assoc.Am.Physicians 104:

206-212 (1991); Chin, J.E. et al J. Biol. Chem. 268: 6338-6347 (1993). In addition,

20 studies have demonstrated a marked increase in protein kinase C activity in tissues

known to be susceptible to diabetic complications when exposed to hyperglycemic
conditions. Lee, T.S. etal., J. Clin. Invest. 83: 90-94 (1989), Lee, T.S. et al. Proc. Natl.
Acad.Sci USA 86: 5141-5145 (1989); Craven, P.A. and DeRubertis, F.R. J. Clin. Invest.
83: 1667-1675 (1989); Wolf, B.A. J. Clin. Invest. 87: 1643-1648 (1991).

25 Protein kinase C activity has long been associated with cell growth, tumor

promotion and cancer. Rotenberg, S.A. and Weinstein, |.B. Biochem. Mol.Aspects Sel.
Cancer 1: 25-73 (1991). Ahamd et al., Molecular Pharmacology: 43, 858-862 (1993). It
is known that inhibitors of protein kinase C inhibitors are effective in preventing tumor
growth in animals. Meyer, T. et al. Int. J. Cancer 43: 851-856 (1989); Akinagaka, S. et
30 al. Cancer Res. 51: 4888-4892 (1991). More recently, the protein kinase Cf inhibitor,

Enzastauring (LY317615.HCI) was shown to have a direct tumor effect by inducement of

apoptosis and suppression of proliferating cultured tumor cell, in particular on human
glioblastoma and colon carcinoma. Graff et al, Cancer Res.16: 7462- 7469 (2005). The




OM\/ N 6N C 3-chloro-N-(5-((3S, 8aS)-3-ethyl -

oct ahydr opyrrol o[ 1, 2- a] pyr azi ne- 2-car bonyl) -

6, 6- di metWwol2eds/R5E56-t et r ahydr opyrrol o[ 3, 4- c] pyrazol - 3rgT)ibEng/erssee 49. 9
1H NWVR (400 MHz, CD30D) d ppm 0.95 (t, J=7.43 Hz, 3 H 1.33- 1.49(m 1 H)
1.65 - 2.02 (m 12 H 2.11 (g, J=8.81 Hz, 1 H 2.37 (dd, J=11.20, 3.90 Hz,
1 H 2.89 - 3.07 (in, 3 H 347 - 3.567(m 1 H) 3.66 - 3.82 (m 1 H) 4.48 -
4.60 (m 1 H 4.72 - 4.82 (m 1 H 7.52 (t, J=7.93 Hz, 1 H) 7.62 (d, J=7.93
Hz, 1 H 7.89 (d, J=7.93 Hz, 1 H) 7.98 (s, 1 H). A72 Chiral C N/ N o CH,

: N-(5 ((3S, 8aS) - 3- et hyI-octahydropyrroI o[ 1, 2-

al pyr azi r@r@qygg%ghtpppr@egt @y@,@pn@isola@t gs 51_ultndrug reversal (MDR) agents making

t et rahydr Rled r 00
Mz, DV Otﬁ@% f%l’; pmognﬁggﬂ?é %Qh aémlﬁ?s)tergd irf émmsﬂﬂmoﬁ%{%ﬂ%aﬂ;%ﬁé 1 57
(s, 3H)3J966i8 1.73 (m 7 H) 188 s, 196dJ879Hzl 218

5766 (5, 1 1 PR Wiseic [ o Fagin %@W%‘f’& Agbleioly Fe%pgﬂséf‘%“gﬁ g

1H & 3]as(rtﬁutr0pﬁi| @Gdaﬂye bargt)CO3 Eﬁwﬂﬂtﬁgtmai@nm)TH‘lanflooweﬂampmcs‘bol-l H). A73

Chiral I N . . )

N (5 ( (39 Panodeihe £ B sl Bloghem.Biophvs. Res. Commun, 171; 1087-

al pyrazi nmgz{a:m)pwa)ee@, Bt dietrak mgbntBMcﬁioﬁs 37 85-89 (1992). Accordingly, as

t et rahydr.opyr r ol 4-c] pyr nza 1 5 1H NMR (500

Vo DVECTIBIOrS oPRReT IR Ghrmaoul e uiqnlh BESIEARmadan 25 P G°0)

1.62 - 1 69 ( Protéintinase 2 adtiVity plays d4ehiral rdle i) thi. fﬂr&{tlsnln@ df-I)helcéh&al(s 2 H)

1.97 =10. 71 10.9

3. 85" nep@upvaleim, gl KF, Trgricy Mol 120 92543, Fod) g aadfon bpteh” -

H 8.06 (iithsehibftorshad@ bben shovrh to r&@rﬁﬂ%alﬁéé&l@%ﬁfﬁ FdzaPadd 862 - 71 -

Bx. No. Sléc:rhlé(r:r;[lcl:J B%mﬁﬁﬁ?y é(rlld grgMedelrrLail. I-ll\lal\lzaR Al a?th Cereb cgl'ood Flow Metab. 10:
646-653(1990); Shibata, S. et al. Brain Res. 594: 290-294 (1992). Proteln kinase C has

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

15 Neurology 43: 1407-1413 (1993). Accordingly, the compounds of the present invention
are useful in treating Alzheimer’s disease and ischemic brain injury.
Protein kinase C activity also plays an important role in cardiovascular disease.
Increased protein kinase C activity in the vasculature has been shown to cause increased
vasoconstriction and hypertension. A known protein kinase C inhibitor prevented this
20 increase. Bilder, G.E. et al. J. Pharmacol. Exp. Ter. 252: 526-430 (1990). Because
protein kinase C inhibitors demonstrate inhibition of the neutrophil oxidative burst, protein

kinase C inhibitors are also useful in treating cardiovascular ischemia and improving
cardiac function following ischemia. Muid, R.E. et al. FEBS Lett.293: 169-172 (1990);
Sonoki, H. et al. Kokyu-To Junkan 37: 669-674 (1989). The role of protein kinase C in

25 platelet function has also been investigated and as shown elevated protein kinase_ C

levels being correlated with increased response to agonists. Bastyr lll, E.J. and Lu, J.
Diabetes 42: (Suppl. 1) 97A (1993). PKC has been implicated in the biochemical
pathway in the platelet-activity factor modulation of microvascular permeability.
Kobayashi et al., Amer. Pjus. Soc. H1214-H1220 (1994). Potent protein kinase C

30 inhibitors have been demonstrated to affect agonist-induced aggregation in platelets.
Toullec, D. et al. J. Biol. Chem. 266: 15771-15781 (1991). Protein kinase C inhibitors

also block agonist-induced smooth muscle cell proliferation. Matsumoto, H. and Sasaki,




/LHNci N\ CC/LCH3\ a hilikN o 4,5-dichloro-N (6, 6-di net hyl-5-033, 8aS) - 3-
nmet hyl - oct ahydr opyrrol o[ 1, 2- a] pyr azi ne- 2-

car bony1l)w,24985126045 et r ahydr opyrr ol o[ 3, 4- PCT/IB2008/000862
c] pyrazol - 3-yQt hi azol e- 2- car boxam de 10.4 IH NMR (400 MHz, DWVSO d5) d ppm
1.21 (d, = J6.57 Hz, 3 H 1.24 - 1.36 (m 1 H 1.57 (s, 3 H 1.61 ($, 3

1.63 - 1.77 (m 2 H 1.84 (s, 1 Hg1.98 (d, J=7.83 Hz, 1 H 2.21 (d,
J=8.34 Hz, 1 H 2.70 - 2.85 (m 2 H) 2.92 (1, J=7.71 Hz, 1 H) 3.27 - 3.44
(m 2 H 3.75 - 3.88 (m 111)437 -4.60 (m 2 H). A75(:hira| CHcH 03
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ppm 1. 24 (4991))BAIag/WR, et3l. ) InizeéiSDerrﬂat8l910(m 240-245 @B9BY , Accokdindly, FKE s, 3 H)

1 62 1.80 - 1.88 1 1.98 , J=8.59 Hz,
Z”Q%fsﬁ%ﬁeﬂé'”‘éea&g?bﬁfm'ﬁ%% 2.45 - 2. &(3r7n(mH)2 H) 2.(7(2q - 2.84 (m
H) 2.93 (t T&e%o%i;ohﬁds of thd) indertfon(alle alds Tsd2ymbiselettivd. Thelompoumds(m 2 H)
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e 8 16T}19’coﬂ1p|§%nc§ %hézgr&g nltg%\%Z’\SP C%%ipg%toé%a/r%%é%l in tebting tidde 1 H)

dlsease states in which protein kinase C isozyme beta-1, beta-2, and optionally alpha, are
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inamde, 77.8 1H NMVR

associated. For example, the elevated blood glucose levels found in diabetes leads to an

20 isozyme-specific elevation of the beta-2 isozyme in vascular tissues. Proc. Natl Acad.
Sci. USA 89: 11059-11065 (1992). A diabetes-linked elevation of the beta isozyme in
human plateles has been correlated with their altered response to agonists. Bastyr Il
E.J. and Lu, J. Diabetes 42: (Suppl 1) 97A (1993). The human vitamin D receptor has
been shown to be selectively phosphorylated by protein kinase C beta. This

25 phosphorylation has been linked to alterations in the functioning of the receptor. Hsieh et
al, Proc. Natl. Acad. Sci. USA 88: 931509319 (1991); Hsieh et al. J. Biol. Chem. 268:
15118-15126 (1993). In addition, recent work has shown that the beta-2 isozyme is

responsible for erythroleukemia cell proliferation while the alpha isozyme is involved in

megakaryocyte differentiation in these same cells. Murray et al., J. Biol. Chem. 268:
30 15847-15853 (1993).

In addition to the beta-1 and beta-2 isozymes discussed above, the protein kinase

C alpha isozyme has been shown to have potential in the treatment of nephropathy: a

PKC-alpha knockout mouse having STZ-induced diabetes showed improved



- 72 - Ex. No. Structure PKCb Xi (nM 1H NWVR A78 CH ChiralH30 O _10 -?\--
165 1H NVR (500 MHz, D20) d ppm1.57 (s, 7 H 1.62 (s, 2K) 1.73(s, 2 H)
1.83(s, IwH)po®m/NQ3946s, 2 H 3.56 (s, 1 H 3.70 (s, 1 H BCTABIWS/H0WMSé) 4.54
(s, 2H 4.66 (s, 2 H 7.65 (s, 2 H 803 (s, 4H 8.69 (s, 2 H 10.36 (s,
1 H 11.23 (s, 1 H. ( itNN(5-((3R 8aS)-3-(hydroxynethyl) -

oct ahydropyrrol o[ 1, 2- a] pyrazi ne- 2- cagdonyl) -

6, 6-di methyl -1, 4,5, 6-tetrahydropyrrol o] 3, 4- c]pyrazol -3-y1)picolinam de
A79 CH CH 0, --NNO 79.6 1H NMR (500 MHz, D20) d pme 90 (s, 5 H 1.48 (s,
1 H 1.61 (s, 11 H 1.90 s,1H)283(s K&g 2 H 7.65 (s, 2 H
8.04 (s, mephporatiyo Menneset &, Dinlptes 53: 210fp2109ROQH)1 - %hi |alpha WKs/impli¢ated

N- (5- ( 2- )

b ol ST £ e RAPRBND 2espsa oty disote o,

AS0 CH, repulatignNiddkt ectWanpr(}}m eNQOS-pRosghorygatian ip eadpthelial cells Partovian &
Simons, Cellular Signalling 16: 951-957 (2004).

ASsAY

Protein Kinase C beta 2 (PKCBII) catalyzes the production of ADP from ATP that
accompanies the phosphoryl transfer to the PKC Pseudosubstrate peptide (A -> S,
RFARKGSLRQKNYV). This transfer is coupled to the oxidation of 3-NADH through the

10  activities of Pyruvate Kinase (PK) and Lactate Dehydrogenase (LDH). B-NADH
conversion to NAD+ is monitored by the decrease in absorbance at 340 nm (e = 6.22
cm'mM™) using a Molecular Devices SPECTRA max PLUS spectrophotometer.

A typical assay was carried out on a 96-well, clear microtiter plate in a Molecular
Devices spectrophotometer for 20 minutes at 30°C in 0.1 mL of assay buffer containing

15 50 mM HEPES, pH 7.4, 5 nM PKC, 23 units of pyruvate kinase, 33 units of lactate
dehydrogenase, 0.15 mM peptide, 0.1 mM ATP, 1 mM DTT, 4 mM PEP, 8 mM MgCl,,
0.3 mM NADH, 60 mM CaCl,, 10 mg/mL PS, 50 ng/mL PMA, 7.5% DMSO and from
about 10,000 nM to 0.169 nM compound inhibitor. Stock solutions of 3-sn-phosphatidyl-
L-serine (PS) and phorbol-12-myristate-13-acetate (PMA) were sonicated for 30

20  seconds just prior to addition to assay buffer and assays were initiated by the addition of
100 uM ATP.

Steady-state kinetic parameters for the bi-bi kinase reaction were determined at
saturating phoépho-acceptor peptide substrate concéntratidn (0.15 mM) by fitting initial
velocity data to the Michaelis-Menten eqﬁation,

25
V = VmaSJ/(Ku + [S])

where v is the measured initial velocity, Vmax is the maximal enzyme velocity, [S] is the
ATP substrate concentration, and Ky is the Michealis constant for ATP. Enzyme

30 turnover values (kcat) were calculated according to keat = Vmax[E], where [E] is the total
enzyme concentration. Enzyme inhibition constants (apparent K; values) were

determined by fitting initial velocities at variable inhibitor concentrations to a model for
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Pharmaceutical Basis of Therapeutics, current ed., Pergamon Press; and Remington’s

10 Pharmaceutical 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 | may be provided in suitable topical, oral and

15 parenteral pharmaceutical formulations for use in the treatment of PKC8II mediated
diseases. The compounds of the present invention may be administered orally as
tablets or capsules, as oily or aqueous suspensions, lozenges, troches, powders,
granules, emulsions, syrups or elixirs. The compositions for oral use may include one or
more agents for flavoring, sweeténing, coloring and preserving in order to produce

20 pharmaceutically elegant and palatable preparations. Tablets may contain
pharmaceutically acceptable excipients as an aid in the manufacture of such tablets. As
is conventional in the art these tablets may be coated with a pharmaceutically
acceptable enteric coating, such as glyceryl monostearate or glyceryl distearate, to
delay disintegration and absorption in the gastrointestinal tract to provide a sustained

25 action over a longer period.

Formulations for oral use may be in the form of hard gelatin capsules wherein the
active ingredient is mixed with an inert solid diluent, for example, calcium carbonate,
calcium phosphate or kaolin. They may also be in the form of soft gelatin capsules
wherein the active ingredient is mixed with water or an oil medium, such as peanut oil,

30 liquid paraffin or olive oil.

Aqueous suspensions normally contain active ingredients in admixture with

excipients suitable for the manufacture of an aqueous suspension. Such excipients may

be a suspending agent, such as sodium carboxymethyl cellulose, methyl cellulose,
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A86

such as polyoxyethylene sorbitan monooleate.
The pharmaceutical compositions may be in the form of a sterile injectable
10 aqueous or oleagenous suspension. This suspension may be formulated according to
know methods using those suitable dispersing or wetting agents and suspending agents
that have been mentioned above. The sterile injectable preparation may also be
formulated as a suspension in a non toxic perenterally-acceptable diluent or solvent, for
example as a solution in 1,3-butanediol. Among the acceptable vehicles and solvents
15  that may be employed are water, Ringers solution and isotonic sodium chloride solution.
For this purpose any bland fixed oil may be employed including synthetic mono- or
diglycerides. In addition fatty acids such as oleic acid find use in the preparation of
injectables.
The compounds of Formula | may also be administered in the form of
20 suppositories for rectal administration of the drug. These compositions can be prepéred
by mixing the drug with a suitable non-irritating excipient that is solid at about 25 Celsius
but liquid at rectal temperature and will therefore melt in the rectum to release the drug.
Such materials include cocoa butter and other glycerides.
For topical use breparations, for example, creams, ointments, jellies éolutions, or
25 suspensions, containing the compounds of the present invention are employed.
The compounds of Formula | may also be administered in the form of liposome delivery
systems such as small unilamellar vesicles, large unilamellar vesicles and multimellar
vesicles. Liposomes can be formed from a variety of phospholipides, such as
| ‘cholesterol, stearylamine or phosphatidylcholines.
30 Dosage levels of the compounds of the present invention are of the order of
about 0.5 mg/kg body weight to about 100 mg/kg body weight. A preferred dosage rate
is between about 30 mg/kg body weight to about 100 mg/kg body weight. It will be

understood, however, that the specific dose level for any particular patient will depend
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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's, 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.

The compounds of the,invention, and pharmaceutically acceptable salts thereof,
may be administered for the treatment of ophthalmic diseases such as age-related
macular degeneration (both wet and dry ‘AMD’), glaucoma, diabetic retinopathies
(including diabetic macular edema), choroidal neovascular membrane (CNV), uveitis,
myopic degeneration, ocular tumors, entral retinal vein occlusion, rubeosis, ocular
neovascularization, central serous retinopathy, ocular surface discus such as dry eye,
central retinal artery occlusion, cystoid macular edema and other retinal degenerative
disease.

The compounds may be formulated as a depot preparation. Such long-acting
formulations may be administered by implantation (for example, subcutaneously or
intramuscularly) intramuscular injection or by the above mentioned subtenon or
intravitreal injection. Alternatively, the active ingredient may be in powder form for
constitution with a suitable vehicle, e.g., sterile pyrogen-free water, before use.

Within particularly preferred embodiments of the invention, the compounds may
be prepared 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

3 H
e2. 23 (dd,

6
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nonpolar surfactant polysorbate 80, and 65% w/v polyethylene glycol 300, made up to
volume in absolute ethanol. The VPD co-solvent system (VPD:5W) contains VPD
diluted 1:1 with a 5% dextrose in water solution. This co-solvent system dissolves

15  hydrophobic compounds well, and itself produces low toxicity upon systemic
administration. Naturally, the proportions of a co-solvent system may be varied
considerably without destroying its solubility and toxicity characteristics. Furthermore,
the identity of the co-solvent components may be varied: for example, other low-toxicity
nonpolar surfactants may be used instead of polysorbate 80; the fraction size of

20 polyethylene glycol may be varied; other biocompatible polymers may replace
polyethylene glycol, e.g. polyvinyl pyrrolidone; and other sugars or polysaccharides may
be substituted for dextrose. '

Alternatively, other delivery systems for hydrophobic pharmaceutical compounds

may be employed. Liposomes and emulsions are known examples of delivery vehicles

25 or carriers for hydrophobic drugs. Certain organic solvents such as dimethylsulfoxide
also may be employed, although usually at the cost of greater toxicity. Additionally, the
compounds may be delivered using a sustained-release system, such as
semipermeable matrices of solid hydrophobic polymers containing the therapeutic
agent. Various sustained-release materials have been established and are known by

30 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 biological stability of the therapeutic reagent, additional

strategies for protein stabilization may be employed.
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the invention may be successfully performed by modifications apparent to those skilled
15 inthe art, e.g., by appropriately protecting interfering groups, by changing to other

suitable reagents known in the art, or by making routine modifications of reaction

conditions. Alternatively, other reactions disclosed herein or known in the art will be

recognized as having applicability for preparing other compounds of the invention.

20 Table1
The following Table 1 depicts Ki, structure, nomenclature, and NMR data of the

embodiments of the Invention. Unless otherwise specifically exemplified, compounds in
Table 1 were synthesized starting from commercially available materials or by known
methods using routine modifications of the above described examples. While the

25 invention has been illustrated by reference to specific embodiments, those skilled in the
art will recognize that additional variations and modifications may be made through
routine experimentation and practice of the invention. Thus, the invention is intended
not to be limited by the foregoing description, but to be defined by the appended claims
and their equivalents. The foregoing detailed description.and examples have been

30 given for clarity of understanding only.
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9-ylJcarbonyl}-6,6-dimethyl-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-yl)pyridine-2-
carboxamide
Chiral
CH Hg,/z)
N .
Ny || N @j
N_o o 1H NMR (400 MHz, CDCI3) d ppm 1.31 -2.25
A3 @ 36.8 (m, 13 H),2.52-263(m, 1H),2.75-3.18(m, 5
) H), 3.35-3.48 (m, 1 H), 3.92 - 4.58 (m, 3 H), -
Q\o 6.80-7.65 (m, 14 H), 9.53(s, br, 1 H).
N-(5-((35,8aS)-3-benzyl-octahydropyrrolo[1,2-
a]pyrazine-2-carbonyl)-6,6-dimethyl-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-3-
phenoxybenzamide
Chiral
CH,y
o CHU/_Z' "H NMR (400 MHz, MeOD) & ppm: 1.65 (s, 3 H),
YN 1.72 (s, 3H), 2.29 (s, 3H), 2.34 - 2.46 (m, 2 H),
N N 2.55 (dd, J=11.24,4.67 Hz, 1 H), 2.62-2.73 (m, 1
( ° s H), 2.89 (dd, J=13.26, 8.46 Hz, 1 H), 3.09 (dd,
A4 N / 146 J=13.39, 6.32 Hz, 1 H), 3.16 - 3.26 (m, 1 H), 3.36
CH -3.45(m, 1 H), 3.79 (s, 1 H), 4.39 (b, 1 H), 4.59
? (b, 1H),711-719(m, 1 H), 7.22 - 7.28 (m, 4 H),
(S)-N-(5-(3-benzyl-1-methylpiperazine-4- :'ﬁg -7.53(m. 2H), 7.90-8.00 (m, 2 H), 8.15 s,
carbonyl)-6,6-dimethyl-2,4,5,6- '
tetrahydropyrrolo[3,4-c]pyrazol-3-
_yl)benzo[b]thiophene-2-carboxamide




CH3 NIINO N(5-((+/-)-trans-1-isopropyl-2,5-

di net hyl pi per azi ne- 4-car bonyl) -6, 6-di net hyl -

1, 4,5, 6- twona#sydsapyr r ol o[ 3, 4-c] pyrazol - 3- yl) pi col i nampde/18020@BE2NVR ( 400
MHz, DMSO- d6) d ppm 0.86 (d, J=6.32 Hz, 3 H) 0.97 (d, J=2.53 Hz, 3 H 0.98
(d, J=2.27 Hz, 3 H 1.05 (d, J=6.57 Hz, 3 H 1.58 (s, 3 H 1.67 (s, 3 H
1.97- 2.05 (m 1 H 2.31 -2.41 (m 1s58l) 2.54 - 2.57 (m 1 H 2.57 - 2.62

2.74 (m 1 H 2.95- 3.08 (m 2 H 3.10 - 3.19 (m 1 H

4. 66 (s, 2 H 7.70 (dd, J=6.44, 4.93 Hz, 1 H) 8.04 -8.11 (m 1 H) 8.17 (d,
J=7.83 H 8 74 (d. J=4 55 Hz_ 1 H) 98 0CH CH_CHNn / -14 N ZI A N
o] N-(5- -)-trans-1-(cycl opropyl net h?? D, 5-
di et hyl razi ne- 4- caghapyl) - 6, 6- di net 1H NMR
1,4,5, 6 et T[anydr Opya4 O 0] 3, 4- C] pyr azo -5- yOpi col 1 nam de 19. 1 IH NW400
VHz, DM$O- c16) dpme 03- 0.13 (m 21 H 0 g. 89
(m 1 H| 0.97 (d, J= 3 H 109 (d. %““1%9‘3@”‘ o 3‘14%52"(21856 H
1.68 (s, 3 H) 2.05- %{% \ i/ 2 H 2.34 - 2|42 6r((dd 21 :230961%0{(154\]%11 37,
2.78 Hz,| 1 H) 3.01 2 H 4.66 (d, H)2976(m
1 H 8.Q3as [8.11 ( (17 (d, J3=7| 8139H_f;’g7i‘ 9§3 “‘}Z &(‘Q‘H*z’ 1
H) . A99 |0CH3chis N 1H N MR (40DyMts ,Hz -dsppm@i) 942-
0.98 (in, 2 H) 1 00 4 d Hz, 3 H 1.04 7gd(mJﬂ'§77®B7l;12ém31H|!|-17743%(t (Is,
H 1.67|(s, ,@5 genzg1;n prge,agneu) 2l 32 - % 48y TG PG (my 1
H 3.05]- 3. rmar |+4é3679(m lH» s, 2 H 7.70 (dd, 1|H
8.03 - 8§12 (tﬁtrahmromrolﬂﬂf I-3-Jibghzaiidely 1 H) R 73 (d, J=4 20 Hz 1 H)
N-CH @ -. /---/N’?C’U""'N-(S (1- ( 3- hydr oxypr opy1) - 2, 5-
di met hylipi pgr azi ne- 4- carjonyl) - 6, 6- di net hy1t
1, 4, 5, 64t et rlahydr opyr reollof3wa- c] pyr azo - 3- gﬂ( 8??;%??%%&?;%{%%5 3H),
2008/ 125945RCT/ | B20 0 - 77 - EX. No. {3} p 8 438 NWR
A100 CHB N. CHNN./( /NN Hz, 1 H), 2.55 - 2.65 (m, 1 H), 2.79 (dd, J=13.39,
AB ( 7/2 0% 187 | 8.34 Hz, 1 H), 2.99 (dd, J=13.39, 6.06 Hz, 1 H),
N = 3.06 - 3.16 (m, 1 H), 3.29 - 3.36 (m, 1 H), 3.69 (b,
/ SN 1 H), 4.27 (d, J=11.87 Hz, 1 H), 4.48 (d, J=13.39
CH, Hz, 1 H), 7.05- 7.12 (m, 2 H), 7.13 - 7.19 (m, 4
(S)-N-(5-(3-benzyl-1-methylpiperazine-4- H), 7.67 (d, J=4.29 Hz, 1 H), 7.76 - 7.84 (m, 1 H).
carbonyl)-6,6-dimethyl-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-yl)thiophene-
2-carboxamide
Chiral
Q CH, CH,
J \ 1H NMR (400 MHz, DMSO-D6) d ppm 1.38 - 1.85
(\N Y (m, J=24.76 Hz, 6 H) 2.68 - 2.82 (m, 3 H) 2.83 -
N )E 4 3.06 (m, 3 H) 3.09 - 3.55 (m, 4 H) 3.95 - 4.27 (m,
A7 CH, NY[Q 124 | 1H)4.27-462 (m, 2H)6.51 (s, 1H)7.03-7.35
0 (m, 6 H) 7.44 (t, J=7.83 Hz, 1 H) 7.62 (d, J=7.83
© Hz, 1 H) 7.69 - 7.90 (m, 2 H) 9.56 - 10.03 (m, 1 H)
(S)-N-(5-(3-benzyl-1-methylpiperazine-4- 1116 (s, 1 H).
carbonyl)-6,6-dimethyl-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-
yl)benzofuran-2-carboxamide
Chiral
CH,
o " \N‘N Z 1H NMR (400 MHz, DMSO-d6) d ppm 1.43 - 1.71
PN m (m, 6 H) 2.55 - 2.67 (m, J=12.38 Hz, 1 H) 2.71 -
N N 2.86 (m, 5 H) 3.37 (s, 4 H) 4.44 - 4.67 (m, 2 H)
A8 : 0 784 | 7-15(d, J=8.08 Hz, 2 H) 7.25 (d, J=5.31 Hz, 3 H)
: 7.63-7.76 (m, 1 H) 7.81-7.93 (m, 1 H) 8.08 (d,
J=8.08 Hz, 1 H) 8.10 - 8.25 (m, 2 H) 8.59 (d,
J=8.59 Hz, 1 H) 9.41 - 9.95 (m, 1 H) 10.89 (s, 1
(S)-N-(5-(3-benzyl-1-methylpiperazine-4- H).
carbonyl)-6,6-dimethyl-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-yl)quinoline-2-
carboxamide




14.1 1H NMR (400 MHz, CD30D) d ppm 0.97 (d, J=6.80 Hz, 6 H) 1.33 -
11-1) 1.63-1.99 (m 10H1.99 -2.21 (m

-3.07 (MmWO2Bs/@s5WS - 3.27 (m 1 H) 3.44 -

H 4.48 - 4.64 (m 1 H) 4.89 -4.94 (m 1 H 7.57 -

(m 1 H 8.20 (d, J=7.81 Hz,
N-(5-((3S, 8aS) - 3-i sopropyl -
6, 6-di nethyl-1, 4,5, 6-tetrahydropyrrol o[ 3, 4-
A101 CH CH 148 1H NWR (400 MHz, CD30D) d ppm 0.97 (dd, J=6.55, 3.27 Hz, 6

1 H 870 (d, J=4.78 Hz,
oct ahydrgpyrrol o[ 1, 2- al pyr azi ne-2-car bonyl) -

c]oyrazol - 3-yppi col i nam de

1.48 (m

1H 2.26 - 2.39 (m 2 H 2.90
3.51 (m 1 HPC3IBH08/0®3€3 (m 1
7.67 (m 1 H) 7.98 -8.06
1H. -1N--(CH _

H)134-146(m’ll—h16'%-1Q6(m10 2. 07 - 2 16 (m 1 H) 2 27 -
2.39 (m| %H) 2.92 - 3.07 (m 2 H 3.21PKSp3[27 (m 1 H) 3.44 3.51 (m 1 H)
3.56 - (m 1 H 458uid 56(m - (,m), .79 - 4.87 HAmrL H) 7.07 - |7.21
(m2H)/t4-/Ub(mNLtﬁ N - F
2, 4-di f ljuor g- N- ( 54( 3s 8%@ opyI -
oct ahydnopyr{rol o a -car bonyl)t ‘H NMR (400 MHz, CDCls) & ppm 1.38 (s, 3 H),
6, 6- di ngt hyl|- 1, 4 6- trahy opyrrol qf 3, 4-| tj7p ?H)zé)ﬁ&?ﬁ @)éﬁk Pﬁ-c?eﬁ3(m,€102
CH, 00HA£591HN 00|sz NC(EDCIB d) 1d9pp ) 83?(25' R @ H>114
(d, J =|4Hz, dlme m 1H), 1. 40- 1| £8) (4 0% 1 69517 m14499 1H),
1.71 (s, 3H), ph; grazm ny 't{tg 2. 00 [(m 1Hr,1#.05-2.20 (m 1H), 2 25-12. 40
(m 1H) | 2. 70- ZetBbydlophroldd-clpyts lefaa's m 1H)| 3.05-3.25(m 2H), 3.40-3.90 2
(m 1H), 3.65-3 90 (mnOQPﬁnzameOS 4 25 (m 1H), 4. 60-4.85 (m 2H) 6 93](dd,
J =8.5HTIZ, J = 11. 6Hz ”EHO -7.10|(m 1H), 8.05-8.20 (m 1H), 9.00-9.10
(m 1H | Ny O-- \ r--IN CHl?'-l I\RAR (400 MHz, MeOD) & ppm 1.34 (s, 3 H),
1.59 (s, 3 H), 2.93 -3.03 (m, 2 H), 3.12 - 3.25 (m,
A10 55.9 | 3H),3.47(d,J=12Hz 1 H),4.12-4.17 (m, 1
, N H), 4.82 (d, J = 12 Hz, 1 H), 4.97 (d, J = 12 Hz),
N-(6,6-dimethyl-5-(2-phenylpiperazine-1- 7.02-7.75 (m, 14 H).
carbonyl)-1,4,5,6-tetrahydropyrrolo[3,4-
clpyrazol-3-yl)-3-phenoxybenzamide
O CH CH,
NJLN N 1H NMR (400 MHz, DMSO-D6) d ppm 1.75
e /i (none, 1 H) 1.89 - 1.99 (m, 1 H) 2.02 - 2.24 (m, 2
N H)2.73-2.88 (m, 1 H) 2.90 - 3.08 (m, 2 H) 3.48
A1 ﬁj N N 739 | (dd,J=42.95,12.13 Hz, 2H) 4.53 - 4.83 (m, 2 H)
) : 7.76 (t, J=6.95 Hz, 1 H) 7.87 - 7.99 (m, 1 H) 8.13
N-(6,6-dimethy|-5—(octahydropyrrolo[1 2- (d, J=7.33 Hz, 1 H) 8.24 (d, J=8.08 Hz, 2 H) 8.55 -
a]pyrazine-Z-carbonyD-‘],4'5,6- 8.79 (m, J=8.08 HZ, 1 H) 10.64 (S, 1 H) 12.58 (S, 1
tetrahydropyrrolo[3,4-c]pyrazol-3-yl)quinoline-2- H).
carboxamide
Chiral
CH CH,
1H NMR (400 MHz, CDCI3) d ppm 0.82 - 0.89 (m,
J=8.72, 6.69 Hz, 7 H) 1.50 - 1.88 (m, J=30.57 Hz,
CCi @\N({D 13 H)2.82 - 3.13 (m, 2 H) 3.56 (s, 1 H) 3.80 - 4.00
A12 103 | (m, J=5.05 Hz, 1 H) 4.57 (s, 1 H) 4.72 (d, J=12.88
Hz, 1 H) 7.60 (t, J=7.45 Hz, 1 H) 7.75 (t, J=7.33
Hz, 1 H) 7.85 (d, J=8.08 Hz, 1 H) 8.11 (d, J=8.59
N-(5-((38, 8aS)-3 isobutyl-octahydropyrrolo[1,2- Hz, 1 H) 8.23 - 8.39 (m, 2 H) 10.48 (s, 1 H).
a]pyrazine-2-carbonyl)-6,6-dimethyl-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-yl)quinoline-2-
carboxamide
el 1H NMR (400 MHz, DMSO-D6) d ppm 1.21 - 1.30
9 Gu.cn (m, 1 H) 1.42 (s, 3H) 1.48 (s, 3H) 1.61- 1.69 (m,
o : 2H)1.71-1.79 (m, 1 H) 1.89 (d, J=8.84 Hz, 1 H)
CfN N N\N 2.05 (dd, J=10.86, 3.54 Hz, 1 H) 2.25 - 2.34 (m, 1
N Al H)2.71-2.79 (m, 1 H) 2.80 - 2.90 (m, 3 H) 2.97
A13 N N7 977 | (dd,J=13.14,8.08 Hz, 1 H) 3.29- 3.41 (m, 1 H)
) : 3.75- 3.84 (m, J=2.02 Hz, 1 H) 4.17 (d, J=13.14
Hz, 1 H) 4.50 (d, J=12.88 Hz, 1 H) 6.98 - 7.07 (m,
1H)7.08-7.18 (m, 4 H) 7.64 - 7.68 (m, 1 H) 7.76
N-(5-((3S,8aS) -3- benzyl 0Ctahydr0pyrr0|0[1,2' _ 7;4 (m, 1 H) 8(3‘2 (d, j=783 HZ, 1(Hn; 813)(d,
a)pyrazine-2-carbonyl)-6,6-dimethyl-1,4,5,6- J=8.84 Hz, 1 H) 8.16 (d, J=8.59 Hz, 1 H) 8.54 (d,
tetrahydropyrrolo[3,4-c]pyrazol-3-yl)quinoline-2- J=8.34 Hz, 1 H). ’ ’
carboxamide '




2, 4-di fluoro-N-(5-02R, 5S) - 2- (2- hydr oxyet hyl ) - 5-
nmet hyl - | - propyl pi per azi ne- 4- car bonyl) - 6, 6-

di met hy 1-wp20@/85446t r ahydr opyrrol o[ 3, 4-
OcH cH, X-

Chiral

Nkl NN s Crl--.

c] pyrazol
./ LCH3> ----
2- brono- N- (6, 6-di met hyl- 54( 3S, 8aS) - 3- net hyl -
oct ahydr opyrrol o[ 1, 2- a] pyr azi ne- 2- cagponyl) -

- 3-yl ) IpemaB2Nosia00862A103

Br NO

1,4,5,6-tetrahydropyrrol o[ 3, 4-c] pyrazol -3- yQ hi azol e- 4-carboxam de 12 .9
1H NWVR (400 MHz, DVsO-d6) d ppm 1.21 (d, J=6.57 Hz, 3 H 1.23 - 1.35 (m 1
H 1.57 (s ’%H)lGO(: 3 H) 1.62 - 177 (m 2 H) 178 - 1 87 (m 1
1.96(q,s£559l—|z 1 H 2.20 (dd, J=10"%# (3.54 Hz, 1 H 2.69 - 2.82 (jm 2
H 2.86]-596 (M 1 H) sukBe- 3.44 (M| Jah. D9 Hz, 2 H) Ak - 3.88 (m |1 H)
4.40 - L9 [(Mena H) ©.92 (S, 1 H) 10.ob (s] 1 H 11.96 (s, 1 H). WO
2008/ 123945RCT/ | 82008/ 000862 - 78 - Ex. No.| Structure PKCb Ki (nM 1H NWR
ALO4 CHICH, N N |-C gf S N/ - 1H NMR (500 MHz, D20) d ppm 1.47 (s, 1 H)
N- (6, 6- di met hyl- S, 7bS) - 3-met hyl 1’55 11y 159 (&, 3 H) 1.64 (s, 3 H) 1.76 (s, 2
oct ahydfo- 1H 3- X-1(5) - | H)2.04 (s, 2 H) 2.90 (d, J=4.94 Hz, 1 H) 3.08 (s, 1
eno[ 3, 24 afipyr azi ne 2 arb B 5, §- 16.&t ria)ﬁydfd ﬁﬁdﬁlzci )21840( W‘a‘}@(ﬁ -13-
yppi col i|nani|de 83.7 @A3NVR (%00 Mz, OMSO- df} g f“H)
0.66 - 0.84|(iii, 1% 1.04 (dd, J=101.31, B3zt H)3 §§ in, 2
H 1.58 (s 3N td)«aésa@;ta bedzy-okERBoBR0EZz- [3 H) R.19 - 2.43 ( m 3 2.64 (c,
J=10. 36 | Hz, razhe 7 2arbaRy G- dﬂnmhyl34HF 3.08 -[3.25 (m 1 H 3. 67 - 3.82 (m 1
H 4.44 4. 7teira ym0pyﬂolelﬁ4 _ ' '
8.21 (m 11 8 66 R T 1 H) Alos cn 1rHar\|lMR|\(lh00(R/m>§,l\(JJDCI3) dl\g»pnqugs- 1.36 (m,
1H)1.59 -1.67 (m, J=2.02 Hz, 6 H) 1.67 - 1.81
(m, 3H)1.91-2.05 (m, 1 H) 2.08 (q, J=8.42 Hz, 1
A15 136 H)2.16-2.29 (m, 1 H)2.50 - 2.68 (m, 1 H) 2.85 -
3.05 (m, 3H)3.47 (d, J=12.63 Hz, 1 H) 3.57 (d,
J=12.13 Hz, 1 H) 4.50-4.77 (m, 2 H) 7.37 (t,
N- (6':];’;':;‘;ti:’;’_g’_égfgr‘f;f)r_‘;‘,’fg“’é‘_’[1'2 J=7.58 Hz, 2 H) 7.46 (t, J=7.20 Hz, 1 H) 7.81 (d,
tetrahydropyrrolo[3,4-c]pyrazol-3-yljthiophene- J=7.58 Hz, 2H) 9.46 (s, 1 H).
2-carboxamide
JOL CH, CH,
NN N 1
f : N H NMR (500 MHz, D;0) d ppm 1.58 (s, 10 H)
<‘lj) 7 2.36 (s, 1 H) 2.49 (d, J=6.04 Hz, 2 H) 2.98 (s, 2 H)
A16 N\nJi) 113 4.51 (s,2H)7.02(d, J=8.24 Hz, 3H) 7.14 (s, 3 H)
o 7.36-740(m,3H)7.44-747 (m, 1 H)7.55 (s, 2
N-(5-(1-(2-hydroxyethy!)piperazine-4-carbonyl)- H)7.73 (s, 1H) 10.89 (s, 1 H) 12.39 (s, 1 H).
6,6-dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-yl)-3-phenoxybenzamide
Chiral
CH,
CH Ny
° N@—’( o 1H NMR (500 MHz, D20) d ppm 1.47 (s, 1 H)
N 1.52(s,1H)1.59(s,3H)1.64(s,3H)1.76 (s, 2
O/ Z/N o H)2.04 (s, 2 H) 2.90 (d, J=4.94 Hz, 1 H) 3.08 (s, 1
A17 N’7= ‘o 16.1 H) 3.77 (d, J=15.66 Hz, 4 H) 3.84 (s, 1 H)4.48 (s,
L : 2H)7.09-7.20 (m, 5H)7.22-7.29 (m, 3H) 7.34
-7.40 (m, 3 H) 7.49 (dd, J=12.50, 8.65 Hz, 3 H)
N-(5-((3S,8a8)-3-benzyl-octahydropyrrolo[1,2- 10.87 (s, 1 H).
a)pyrazine-2-carbonyl)-6,6-dimethyl-1,4,5,6- '
tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-3-
methoxybenzamide
Chiral
CHy N
CHj)j_/Z; o 1H NMR (500 MHz,D20) d ppm 1.47 (s, 1 H) 1.51
OyN (s, 1H)1.59 (s, 3 H) 1.63 (s, 3H) 1.76 (s, 2 H)
“, N N 2.03(s,2H)2.90 (s, 1 H) 3.08 (s, 1 H) 3.78 (d,
A18 ©/ ( ) 30.2 J=6.59 Hz, 6 H) 4.48 (d, J=14.28 Hz, 2 H) 6.98
N : (dd, J=11.81,8.79 Hz, 3H) 7.18 (d, J=7.42 Hz, 3
s 0-CH, H) 7.21 - 7.29 (m, 3 H) 7.84 (d, J=8.52 Hz, 1 H)
7.94 (t, J=9.34 Hz, 2 H) 9.83 (s, 1 H) 10.70 (s, 1
N-(5-((3S,8aS)-3-benzyl-octahydropyrrolo[1,2- H).
a)pyrazine-2-carbonyl)-6,6-dimethyl-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-4-
methoxybenzamide




1H NWMR (400 MHz, CD30D) d ppm 1.40 (d, J=6.55 Hz, 3 H 1.71 (s, 3 H 1.74
(s, 3H 1.97 - 209 (m 1 H 2.15- 2.46 (m 3 H 2.90 (d, J=10.83 Hz, 1 H)
2.98 - 3.02008/123945)) 3.47 (d, J=12.59 Hz, 1 H 3.92 - 4pr04/18008/0008)2 4. 65 -
4.81 (m 2 H 502-524 (m 1H 7.58- 7.66 (in, 1 H 7.99 - 8.06 (in, 1
H 8.20 (d, J=7.81 Hz, 1 H 8.67 - 875 (m 1 H. F-,
N- (5-03S, 7S, 8aS) - 7-fl oor o- 3-net hyl --59-
oct ahydropyrrol o[ 1, 2- a] pyr azi ne- 2- car bonyl) -
6, 6-di nethyl -1, 4,5, 6-tetrahydropyrrol o] 3, 4- c]pyrazol -3-yQpi col i nam de
A106 OCH CN11 N H _ CH3IN O I\l-('—'x !+l-\-fr ns-2 5-di rrELhy’I-’I-
propyl p| pgr gzi ne- 4- car bonyl ) - 6, 6- di met|h &
1,4,5 t,@,t rlahydr opyrr gilud 4-C] pyrazal ¢ vl ) pi col i namud@r39. 5 1H NVR|(400
MHz, O-dg) d ppmU.85 (t, J=7.8a Mz, 3 0.9/(0 J=5.3T Hz, 3 H) Q.99
(d,J:632HzS 1%@° .49 (m 2H 1.B8 (s, 3 H 1.67 (s, 3 H 1,95
(t, 1 2]0-222 M 2.41 (d,| J=6. 5.0, Nl 0%#@’5; % 1%@%(3 1H
(o J=1 ]
2.79 (ddl, J31 8 03 02'|- 3. 1yl oo ML prayieen e g
(dd, 1 H 8.0 8. 17 ( J=7. 43 Hz, | 203 2 8)288 (s( ) 2346 12935&( 11 [H) .
A107 OCHAMH, )\---N 9 1H (400 MQ&‘,* >G4ﬁg HQ)7§ (J !J'zfa 80
Hz, 2 H} 0.45 (dd, J'LZ/96 3.66 Hz, 2H)0. é‘ 1)
0.96 (d}f J=5.88- ((bizsasﬁa &el)zyl(bct%drénglrrolam:ﬁ 81 Hz|, Hz31 82.(5,5194)6(599(531H) 1 , 3
H 2.04]- 2.22]P ﬂ‘/ anesymthwagsm 2 H 2.88 - 2.99 (m 1H) 3 00 -
3.09 (m 2 K O e H? H| 4.59 (s, 2 H) 7.20 (t, J=7.83 H4, 1
H 7.39[(t13=8"97 Hz, I H) 7.067 <. g4 (M I 1092 (5, I H~ 7%
N--1.*CH3 N| OF N-(5- (Ct,PHa) trans-1- (cycl opriopyl net hyl ) -2, 5-

di met hy| pi pgrazi ne-4egca 1) 6, 6- di et hy!l 14 NMR (500 MHz,D20) d ppm 1.47 (s, 1 H) 1.51
1,4,5,6{tetfah yriol g ]pyrazcl-3-yéf1H21mdssﬂl}msggg)qz%@3ﬁe1 WO
L S . , J=13. Z,

2008/ 12 ’?&5 F%’ 000862 79 - 505K 2% 5%‘Hz,1H)3.07(s,1H)3‘80(s,1
F : H) 4.48 (s, 2 H) 7.18 (t, J=8.24 Hz, 3H) 7.23 (s, 1
K/ H) 7.24 - 7.30 (m, 4 H) 7.39 (s, 1 H) 7.56 (s, 1 H)
N-(5-((3S,8aS)-3-benzyl-octahydropyrrolo[1,2- ;_/i)e 3(d, J=8.24 Hz, 1 H) 9.83 (s, 1 H) 11.03 (s, 1
a)pyrazine-2-carbonyl)-6,6-dimethyl-1,4,5,6- )
tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-2,3-
difluorobenzamide
Chiral
CH,
CH N
?,N%j—’< 0 1H NMR (500 MHz, D20O) d ppm 1.47 (s, 1 H)
Q/ —(< F 1.51 (s, 1H) 1.59 (s, 3H) 1.64 (s, 3H) 1.77 (s, 2
( H) 2.04 (s, 2 H) 2.56 (s, 1 H) 2.90 (s, 1 H) 3.47 (s,
A21 53.2 | 2H)3.66 (s, 1H)3.80 (s, 1 H)4.44 (s, 1 H) 4.50
(d, J=14.01 Hz, 1 H) 7.18 (t, J=7.83 Hz, 3 H) 7.24
(s, 1H) 7.26 (dd, J=12.77, 5.63 Hz, 5 H) 7.53 (s, 1
N-(5-((3S.88S)-3-benzyl-octahydropyrrolo{1,2- H) 7.59 (s, 1 H) 9.83 (s, 1 H) 10.84 (s, 1 H).
a)pyrazine-2-carbonyl)-6,6-dimethyl-1,4,5,6-
tetrahydropyrrolo[3,4-c)pyrazol-3-yl)-2-
fluorobenzamide
N CH?:H3
o A N\(o
N N 1H NMR (500 MHz, D20) d ppm 1.45 (s, 1 H)
(\ 1.60 (s, 5 H) 1.89 (s, 1 H) 2.06 (s, 1 H) 3.54 (s, 10
A22 cl :\5 289 | H)3.71(s, 1H) 3.80 (s, 1 H) 4.57 (s, 2 H) 7.50 t,
J=7.97Hz, 1H)7.61(s, 1 H)7.90 (s, 1 H) 7.98 (s,
3-chloro-N-(6,6-dimethyl-5- 1H) 11.03 (s, 1 H).
(octahydropyrrolo[1,2-a]pyrazine-2-carbonyl)-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-
yl)benzamide




No. Structure (nM 1IHNWVR OF N(5-((+/-)-trans-1-cycl obutyl-2, 5-
i met hyl pi perazi ne-4-carbonyl) -6, 6-di net hyl -
5, 6- twOnatsydsapyrrol o[ 3, 4-c] pyrazol -3-yl) - 2, 4-di f| roTabmog/ermsee 1H
(400 MHz, DMVb0-c16) d ppm0.92 (d, J=6.32 Hz, 3 H 1.03 (d, J=6.32 Hz,
1.50 - 1.60 (m 5H 1.67 (s, 3 H 1.76 - 1.89 (m 3 H 1.92 - 2.07
1H 2.40 - 2.47 (m 1 H 2.53 =58 (m J=7.07 Hz, 1 H 2.61 -2.71
1H 2.91-3.01 (m 1 H 3.00- 3.13 (m 1 H 3.17 - 3.27 (m 2 H 4.57
2 H 7.20 (s, 1 H 7.39 (s, 1 H 773(s, 1 H 10.89 (s, 1 H 12.44 (s,
H) 0 F N-(B-((+/-)-trans-1-butyl-2 5-dinmpthylpiperazine-
car bo yg)-66d|methyl 1, 4,5, 6- Kb
et rahy rmp;rrol o[ 3, 4- gfrk¥r@zol - 3-yl ) - 2(,% di f | uor obenzgyrmte 1H NVR (400
MHz, DMFO-d§) dpme 54-@%90(m 3 0.93 - 0.97 (m 3 H 0.98 (d,
6.06 Hz, 3 H) 1.18- 1y .1143(m2H)158(s 3H)1€7
1.91 198@ 11- 2.123 (m NN}@ 34-244

. m 1H 2.76 %,L 2, 18 Hz, :i%é ( @; :’fﬂfp

6 (s} a3t 4. ’(§ 2 H) %B(t J=ésd1 94(?1&})%? 64(
68]- 7/82 (m ((+/]-) - t rjann4kt 60V .ogentRd emat1h1ty$t)5(2 5-

hyl pi pgr azi nesrdlroﬁalr(@@meyiél)yrds 6- di et hyI -1H)8.07(d J= 1538 Hz, 1 H) 10.64 (s, TH)

{tetnaf d\w rOFOBIZG[PYTamé}ZWMzc 3-yj1)- 2,4-difluorobenzam de ]

i H

) MH rogyr ﬁf‘“@a?'(ad =6.32 Hz, 3 H) 1.03 (d, J=6.32 Hz, 3
7 (
n

-~
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o w !
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o w
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T
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zr
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o §
(o))

|

J
T SH I 76 F l.ﬁH(de)J.Hd-éU/
(m 1arD‘ %%-258(m J:7.07Hz,1H)261 2.71 (1
1 %313(m1 - 3.27
7

< @;{3 (4, 11 ol i 0

-
o
1
PPN
ENE

trimeuhyl|-3ss s, 7H)365(s 1H)380(s 1H)4.63 (s, 2

0 ZIIFZ

@r—f'/-\

1, -a] pyraz| Cartonyl)-H)766(de659 5.49 Hz, 1 H) 8.02 - 8.10 (m,

6 &5dirgethy kel (ptelh 2ol q[ 3, 4-| &P Bt d25t4°3MY 1 E 6 | Wami de

M—Izl,;r 'ﬁj@'“ ,0.82|- 0.90 (m 3 H 0.91 -0.97 (m 1|H
(d,, H23H)158(s 3 H 1.61 (s, 3 H 1.7¢

Mz, c ﬂ219(dd J=10. 36 3.28 Hz, 1 H) 2.32(dd
Hy 2 d, J=10.36 Hz, 2.78 - 2.87 (m 2 H) 3]08
Hz

2 Y 22 - 324 R34 GYsoged 1553d 3 Hz,
=3.E£ b 1 4.58 (d, Srzns. % ?%;grém,z ({9 1 H)

1

0

( 3624 $,

diopynr

mgt hyl -

(400

3 )

10. 61

8.34
B
I

1
o = !

I
w2z
2

» wWwaooa—
=

Q-
0o
1w

12. 3§
T4 (¢

~NG~NRFR RO

-

( 1 Fn, 3H) 3.65
ii et hy1- 5- -378(m 4 H)3.84-3.98 (m, 1 H) 4.54 - 4.74 (m,
c hyd opyt r ol I[z yrazi nes 2H3761§6+Zz271(;r 2H)7.28-7.41 (m, 3 H) 8.11

) 8.35 (d, J=8.59 Hz, 1 H) 8.83 -
14,5 61tet) %azmﬁkiggqtﬁ‘j‘iﬁdmm1§zc' - 3- y|aggz; (m, 2H)9.59 (s, 1 H) 9.96 (s, 1H).
tetrahyfiro- PP ol AR A1 7

naphthyridine-2-carboxamide

CH Chiral
CH N

ZCOI\)

(@]

—~+~0

P oN
1

1H NMR (400 MHz, DMSO-d6) d ppm 1.35 (s, 1
N o H) 1.50 (s, 2 H) 1.53 - 1.59 (m, 4 H) 1.60 - 1.68
O/ N (m, 1H) 1.69 - 1.81 (m, J=15.16 Hz, 2 H) 1.85
(j =N (dd, J=13.77, 6.69 Hz, 1 H) 1.99 (d, J=9.35 Hz, 1
A28 CHN\) 69.3 | H)2.12(dd, J=10.61, 3.54 Hz, 1 H) 2.88 - 2.99
(m, 4 H)3.03 - 3.17 (m, 1 H) 3.45 (d, J=17.43 Hz,
1H)3.80-3.91(m, 1H)4.01(s,3H)4.15-4.23
N-(5-((3S,8a8)-3- benzyl octahydropyrrolo[1,2- (m, 1 H) 4.46 (d, J=12.88 Hz, 1 H) 7.08 (s, 1 H)
a)pyrazine-2-carbonyl)-6,6-dimethyl-1,4,5,6- 7.16 (dd, 1 H) 7.20 - 7.30 (m, 4 H) 7.45 (s, 1 H).
tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-1-methyl-
1H-imidazole-2-carboxamide

Chiral
CHSHs N

oot 31
Y N 1H NMR (400 MHz, CD30D) d ppm 1.35 (d,
N CH J=6.80Hz, 3H)1.41-1.55(m, 1 H) 1.66 - 1.96
27 )’ 30 a5y | (M 9H)203-2.26 (m, 2H)2.40- 251 (m, 1H)
N : 2.88-3.08(m,3H)3.43-3.52(m, 1H)3.92-

4.01 (m, 1H)4.52-4.82 (m, 2 H) 7.49 - 7.65 (m,
. 3 H)7.96 (d, J=6.00 Hz, 2 H).
N-(6,6-dimethyl-5-((3S,8aS)-3-methyl- :
octahydropyrrolo[1,2-a]pyrazine-2-carbonyl)-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-
yl)benzamide




1H N MR (400 MHz, OVBO-d6) d ppm1.14 - 1.22 (m J=7.07 Hz, 3 H 1.25 -
1.46 (m 2 H 1.47 - 1.52°(m 3 H) 1.54 (s, 3 H 1.58 (s, 3 H 1.60 - 1.73
(m 2 H WOo2608/1239485 (m 3 H) 1.91 -2.05 (m 1 H) 2.06 PC2ABM0$MN08& H) 2. 66
- 2.8 (m 2H 2.8 - 3.01 (m 1H 323- 337 (m 2H 3.40 - 3.53 (m 1
H 3.76 (s, 1L H 3.86 - 4.03 (m 2 H 4.33 - 4.57 (m 2 H. WO

2008/ 125945PCT/ 1 B2008/ 000862 - 80 -_-@&x- No. Structure PKCb Ki (nM 1H NWR
AL13 Chiral C 0 13.9 1H NMR (400 MHz, DMBO d6) d ppm 0.96 (d, J=6.06 Hz, 3
H 0.99 (d, J=6.06 Hz, 3 H) 1.59 (s, 3 H 1.68 (s, 3 H 1.92 - 2.01 (m 1
H 2.08 - 217 (m 1 H 220 (s 3 H 2235 (+_ J=10 48 Hz 1 H) 2 67 - 2.82
(m J=9f09 Hz, 1 H 2.95 - 3.12 (m 2 |HX® b9 -4.79 (m 2 H 7.65 - 7.79
(m 1 H) %‘_cz - 8.13 (Bhucked) 8.13 - 8 (M 1 H 8. 74ur J=4.29 Hz, |1
H. NN CHAj---CH o, cnN0 O N—(b 6- di NEI Ny I-54( ZR, 55) - 12, 5-

trimet hyl pi perazi ne- 4- cmyl?“"ai4 t et y ahydr opyrrol o[ 3, 4-cl pyr azol

y1) pi colji nam de Af§.74N al CH CH, O 87. 1| 1HrMR R0 k] cBGD) G 4500 Wiz,
DMSO-d6) d ppm 0.82 ~_ 0. 89 Xm 3 H) 0./92 - [L=08bH zmH)63i-l)14]i.(r43H-)16B 543 (m 3
56

i
1,66 (m - 2.05 (m| 3 H)| @ GoL73p=ashy: 2.

(n 2 1| ¢ 45 f 2(8 Fﬁ(;iz**az 4.9 f 4-8%1H) nﬁ“sé“)H)?ﬁ?Z@jp& 5’@'% 1 H)
7.32 (t] J=9 158 Hz| 4.7B - kB3 (hO1L+8 (aeﬂml:d)—l) 71(s,

1 H. ¢HW 6"' Y' <£ a@@@?% y1-5-(R2J87552HZ43*5 5-
t et ramef hyl F?&éﬁaé’éﬂﬁﬁl oyf k;[ala 1/ iyn 1,14, 5, 6f _
tetrahydropyrrol of 3, 4ylgﬁg@zol 3-yl) 2. 4. di f| uor obenzani de

3-

~

CH N

\ N
? "H NMR (400 MHz, DMSO-ds) d ppm 1.11 (d
CH_(—N ‘ N \ J=5.81 Hz, 6 H) 1.64 (s, 6 H) 2.93 - 3.12 (m, 2 H)
A29 s N~2 J 776 | 3.38-3.51 (m, J=12.13 Hz, 4 H) 4.64 (s, 2 H)
= 7.64-7.79 (m. 1 H) 8.05 - 8.13 (m, 1 H) 8.15 -

8.22 (m, 1 H) 8.76 (d, J=4.55 Hz, 1 H).
N-(5-(2,6-dimethylpiperazine-4-carbonyl)-6,6-
dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3- yI)plcollnamIde

CH s N
Chiral /i<
: N
’]—CH cl 1H NMR (500 MHz, D20) d ppm 1.07 (s, 1 H)
229 1.19(s,1H)1.56 (s,4 H) 1.62 (s,4 H)1.82 (s, 2
' H)1.99 (s, 1 H)3.45 (s, 9 H)4.54 (s, 2 H) 7.79 (s,
1H)7.93(s,2H)11.12 (s, 1 H).

A30

3,5-dichloro-N-(6,6- dlmethyl 5-((3S 8aS)-3-
methyl- octahydropyrrolo[1 2-a)pyrazine-2-
carbonyl)-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-yl)benzamide
'N CH

Chiral
1H NMR (400 MHz, DMSO-d6) d ppm 1.22 (d,

J=6.82 Hz, 3 H) 1.27 - 1.40 (m, J=9.98, 6.95 Hz, 1
\S H) 1.62 (d, J=15.66 Hz, 6 H) 1.68 - 1.81 (m, 3 H)
A31 213 1.84-2.12(m, 3 H)2.29 (s, 1 H) 2.80 (t, J=10.74
) Hz, 2 H) 2.94 (t, J=7.58 Hz, 1 H) 3.83 (s, 1 H)
4.36-4.68 (m, 2 H) 7.54 (t, J=7.83 Hz, 1 H) 7.66

3-chloro-N-(6,6-dimethyl-5-((3S,8aS)-3-methyl- (d, J=8.08 Hz, 1 H) 7.95 (d, J=7.58 Hz, 1 H) 8.04
octahydropyrrolo[1,2-a]pyrazine-2-carbonyl)- (s, 1H)11.06 (s, 1 H).
1.4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-
yl)benzamide
CH,
Chiral O CH

1H NMR (400 MHz, DMSO-d6) d ppm 1.16 - 1.24

(m, 3H)1.26-1.37 (m, 1 H) 1.62 (d, J=13.89 Hz,
6 H)1.64-1.77 (m, 3 H)1.97 (d, J=8.84 Hz, 3 H)
A32 924 |[212-229(m,1H)2.69-283(m,2H)2.89-

2.99 (m, 1 H) 3.83 (d, J=5.05 Hz, 1 H) 4.56 (s, 2
H)7.23-7.38(m, 2H)7.49-7.80 (m, 2 H) 10.87

N-(6,6-dimethyl-5-((3S,8aS)-3-methyl- (s, 1 H)

octahydropyrrolo[1 2-a]pyrazine-2-carbonyl)-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-2-
fluorobenzamide




Al15 OCH CH,

N-(5-((+/-)-trans-1-ethyl

,NCH C Cnhly,3NO OF

4- car bonyWwp-260s6r28445et hy1- 1, 4, 5, 6-

t et rahydr opyrrol o 3, 4-ci pyrazol

-2, 5-di net hyl pi per azi ne-

PCT/IB2008/000862

-3-y1)-2,4- difluorobenzam de 83.1 1H NWR

(400 M4z, DVBO-d6) d ppm0.90 - 1.04 (in, J=6.06 Hz, 9 H) 1.58 (s, 3 H)
1.68 (s, 3 H 2.28 - 2.35 (m 1 H 286 - 2.42 (m 1 H 2.53 - 2.59 (m 2
H 2.69 - 2.80 (m 2 H 2.99 - 3.11 (m 2 H 4.61 (s, 2 H 7.20 (s, 1 H
7.39 (s, 1 H 7.74 (s, 1 H 10.90 (s, 1 H 12.46 (s, 1 H). All6

| 2, 4-di fluorobenzanide OCH CH NN "----/NAQ] CH OF

N-(5- ((/g)4trans-2, 5-di net hyl-1- PRCh

propy! pil g azi ne- 4- car Biyuld - 6, 6- di net|hylw 1H NMR

1,4,5, 6{Tetnanydr opyrro Qln3, #-CIpyTazdr-3-y[fy- 87.3 IH NVR (400 VHz,
DVBO- d6) d ppm Q.83 (b, S¥=¢ a3 Hz, 3 H) 0.95 (d, J=5.56 Hz, 3 H) 0.98 (d,
J1 =667]0(69 H3zH, 3) X+ Jl .4180 (96, 291-13 )91;; SE, i
)32H0)) |-2.49 (m 1 Hi2.31 -~ R“‘%”E\ésml%“”“ Tﬁﬂcd,
J=11.12 2,33 He, 3.00 - égﬁz H)18691777Hi{,3|—|21 )&154 H)
7.20 (t) “3%7. 96 Hz 7 39 (t |46% Hz| - 2B 1), 170 2P - sosr(mgazw m(s

10. 90 (4, 155) H% 0qs/ 125944$gp% ?‘?qng “”87155 EX.
No. Striict un ?jﬁgﬂ? ’IV N 510 )VA117 ocH (400 Mz,
DI\/SOdGi d ppf A e sczac] aazaazyl)ze, H o. 08 (d, J=6.06 Hz, 3 H 1.58](s,
3 H 1.%9- 1.64 (m Auddperzanide (s, 3 H)| 1.90/ - 2. 01 (re 1 H) 2 13 - 2 16
(m 1 2.52-244(C“QnH)258-272(m1H)272-282(m1|—|)
2.99 - 3. 11 |(rwe2 H)Q 3 H a21- 3.3 4. 59 ¥) 21
(t, 1 H 7.39 (t, J= 9 3 W 7.70 - 7 <43ﬂ4%90f@2§§ pan i 4y 12 46
(s, 1 H. @B N@Eﬁﬁ OF 2, iJ||U0r0'N'((ng9r€)1Ja4 Yootk ATvas A b Brm 1 H)

met hoxyprrepyl) - 2 hyl pi pecazi ne-|4=21.carHee U1061 H- ) 2eR ) 3.8245.3, 6-

t et rahydr opyrrol op;4- cl pyr azol - 3- yf | bgnzani d8 431 63¢m. 2 H) 7.56 (t, J=8.84 Hz, 1 H)

3-chloro-N-(6,6-dimethyl-5-((3S5,8aS)-3-methyl-
octahydropyrrolo[1 2-a)pyrazine-2-carbonyl)-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-4-
fluorobenzamide

(m,”1 H) 8.23 (dd, J=7.07, 2.27 Hz, 1
H) 11.06 (s, 1 H).

CH; N

CH N o
Ome F
N
N),CH3
N

Chiral

1H NMR (400 MHz, DMSO-d6) d ppm 1.18 - 1.40
(m, 4 H) 1.55 - 1.75 (m, 9 H) 1.81 - 2.04 (m, 3 H)
2.16 - 2.27 (m, 1 H) 2.69 - 2.83 (m, 2 H) 2.92 ,

A35 . 176 | j=7.58 Hz, 1 H) 3.84 (s, 1 H) 4.37 - 4.78 (m, 2 H)
FF 7.59 (t, J=9.09 Hz, 1 H) 7.84 - 8.14 (m, 2 H) 11.14
N-(6,6-dimethyl-5-((3S,8aS)-3-methyl- {s, 1H)12.42 (s, 1 H).
octahydropyrrolo[1,2-a]pyrazine-2-carbonyl)-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-2-
fluoro-5-(trifluoromethyl)benzamide
CH s N,
Chiral o»/N \ /N o
N N 1H NMR (400 MHz, DMSO-d6) d ppm 1.22 (d,
ICHa c J=6.57 Hz, 3H) 1.27 - 1.41 (m, 1 H) 1.55- 1.76
A36 N 13.9 | (m, 9H)1.80-2.27 (m, 4 H) 2.68 - 3.01 (m,
cl J=53.05 Hz, 3H) 3.78 (s, 1 H) 4.48 (d, J=5.05 Hz,
3,4-dichloro-N-(6,6-dimethyl-5-((3S,8aS)-3- 2H)7.45-7.78 (m, 3H) 11.29 (s, 1 H).
methyl-octahydropyrrolo[1,2-a]pyrazine-2-
carbonyl)-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3- yl)benzamide
CH,
i CH N
Chiral
»’ 1H NMR (400 MHz, DMSO-d6) d ppm 1.22 (d,
N F J=6.57 Hz, 3H) 1.26 - 1.34 (m, 1 H) 1.45-1.76
—CH, £ (m, 9 H)1.79 - 2.04 (m, 4 H) 2.22 (dd, J=10.48,
A37 N - 155 3.41Hz, 1 H)2.67-2.83 (m, 2 H)2.90-3.02 (m,
F

N-(6,6-dimethyl-5-((3S,8aS)-3-methyl-
octahydropyrrolo[1,2-a]pyrazine-2-carbonyl)-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-2-
fluoro-6-(trifluoromethyl)benzamide

1H)3.84 (s, 1 H)4.42 - 4.64 (m, 2 H) 7.79 (d,
J=8.34 Hz, 1 H) 7.97 (dd, J=8.34, 2.02 Hz, 1 H)
8.25 (d, J=2.02 Hz, 1 H) 11.15 (s, 1 H).




Chiral OcHCH NCHNI/ IN CH3N\ )/

N-(5-([(25,5S)-4-ethyl-2,5-di net hyl pi perazi n-1-

yl i car borwyORe@®/@sdsnet hyl -1, 4, 5, 6- PCT/IB2008/000862

t et rahydropyrrol o] 3, 4-c] pyrazol - 3- Apyri di ne-2- carboxanm de 149 1H NWMR (400
MHz, DMSO- d6) d ppm0.86 (t, J=7.07 Hz, 3 H 0.94 (d, J=6.06 Hz, 3 H) 1.10

(d, J=6.57 Hz, 3 H 1.52 (s, 3 H 1.866-(s, 3 H 1.83 (s, 3 H 2.09 - 2.36
(m 3 H) 2.49 (dd, J=11.24, 3.41 Hz, 1 H 2.57 - 2.74 (m 2 H 2.93 (dd,
J=12.51, 2.40 Hz, 1 H 3.45 - 3.61 (m 1 H) 444 - 4.66 (m 2 H 7.50 - 7.69
(m 1 7q-Rm(m1H\gn'—:-21ﬁ 1 H) 8 67 (d_ J1=4 04 Hz H) .
A119 Chilral [0CH CH3 CHCNN N, ZLCH, 0 _1 c?\‘(cé’N @)

N-(5-11 2%:58) 2, 5- di meinbdre 4- propy! pipenvgz) n- 1H NMR

1-ylicafbonyl). -6, 6-di HTEWIN-1,4 5, 6-

t et rahydropyrrolgl 3, 4- { ;s\ol -3-yflgyridi he-2- carboxam de 52 1H NIVR
(400 MH, DVSO d6) ppryoM t,0J=7.33 Hz, Wg”gfgmggggjs?;d " 'HY)
1.11 (d] J=6.57 Hz ol 24"\ 1,38 (m 3 Y qgs( ,Ef)mg, 97 -
2.10 (m| Aks H) 2. 16 - N 35 (| Ne = |2.162 (¢ 5<n91§§4@44z&(a&1m|z,s§g .59
- 2.75 1 2 65 Hz, .31
~ 463 (m 2 ﬁj}: g NAp olon raz el V" .93 - ,?p,"fj‘ ﬁg%gé% m 1
H 8.67|(d, |Irbdidamimpyio ‘f 1 H AI 20 Chiral
OClglil}, /11---m CI-I(ﬁiNrobénza‘mldeN Cklv N-}"itl—3 NN O O

N (5-((2R 5%)-1-et hyl- 2,
carbonyl) - 6,/6- diggt hy By 1/
Api col i pamide 19.5 1 .RI’
1.58 (s| 3 H) 1.67 :
J=12. 88] Ate $2 Hz,

Hdj et hyl pi pgr azi nle- 4-
5'6-, t et raiydropyrrol o[ 3, 4- c] pyrazol - 3-
MHz, DNBO- d5) 1HdniRio MiH bvso-bs)@ prk M7 (8 H)

dd, (J=10. 996069)153&)% ms 62{)8@
(m |24
(m 2 H 4.66 (d, J=2. 53 Hz, 2}:10|—|) 7. 64 _7_7 471(m énq

ggﬁﬂfw 3.11
. H)
8.12 - 8.22 (mN(k6Jd)ne18ylz-a35(,SiS)3Jméﬂ¢y|29 Hz, 1 .gs(s

2008/ 125945PCitahBROGEHI0SaI8E2ine-2-§oryEXY. No.| Struct ure PKCb Ki (nl)
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-3-
methoxybenzamide
CH

CH, 78 N
N
Chiral >N N 1H NMR (400 MHz, DMSO-d6) d ppm 1.06 (d,
N J=6.06 Hz, 2 H) 1.33 (d, J=7.07 Hz, 1 H) 1.52 -
A4O _7‘ 3 327 | 176 (M, 6H) 1.81-2.20 (m, 4 H) 3.02 - 3.60 (m,
N -CH : 8 H)3.79 - 3.91 (m, 3 H) 4.49 - 4.78 (m, 2 H) 7.04
, ’ (d, J=8.84 Hz, 2 H) 7.98 (d, J=8.59 Hz, 2 H) 10.80
N-(6,6-dimethyl-5-((3S,8aS)-3-methyi- (s, 1 H).

octahydropyrrolo[1,2-a]pyrazine-2-carbonyl)-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-yi)-4-
methoxybenzamide

CH
CH °N

Chiral >—
cH, 1H NMR (400 MHz, DMSO-d6) d ppm 1.06 (d,
E J=6.06 Hz, 2 H) 1.33 (d, J=7.33 Hz, 1 H) 1.61 -
A4 /I<F 45.4 1.80 (m, 6 H) 1.88-2.24 (m, 4 H) 3.02 - 3.86 (m,
07 >

8H)4.54-4.77 (m, 2 H) 7.51 (d, J=8.34 Hz, 2 H)
N-(6,6-dimethyl-5-((3S,8aS)-3-methyl- 7.99-8.19 (m, 2 H) 11.12 (s, 1 H).
octahydropyrrolo[1,2-a]pyrazine-2-carbonyl)-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazoi-3-yl)-4-
(trifluoromethoxy)benzamide

Chiral
o CHiCH,

)\\N I N CH, 1H NMR (400 MHz, MeOD) d ppm 1.11 - 1.25 (m,
N N 2H)1.44 (s, 1H)1.69(s,3H)1.76 (s, 3H)2.05 -

N\)‘CHa [ N 2.20(m,2H)2.26 (s, 3H)3.02 (s, 1H) 3.15 -

Ad42 N N 679 | 3.27(m,2H)3.15-3.28 (m, 2 H) 3.34 - 3.45 (m,

CH J=12.38 Hz, 2 H) 3.57 (s, 2 H) 3.78 - 3.91 (m, 1 H)

N } 4.07 (s,3H)4.64-4.75(m, 2H)6.66 (s, 1 H)

N-(6,6-dimethyl-5-((3S,8aS)-3-methyl- 7.54 (s, 2 H).

octahydropyrrolo{1,2-a]pyrazine-2-carbonyl)-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-
1,3-dimethyl-1H-pyrazole-5-carboxamide




1H NMR Al 21 Chiral
N (5-((2R, 59) -2, 5-di net hyl
4- car bonyp-260s6r28448et hy1- 1, 4, 5, 6-
yOpi colinam de 14.6 1H NWR (400 MHz, DMSO-c16) d ppm 0.85 (t,
1.46 (m 2 H

H 0.93
1.96 -

1.

2.02 (m 1 H 2.09 -
2.79 (dd, J=11.37, 2.78 Hz,

OCH H CHNN? / N YL

04 (m 6 H 1.33 -
1H

- 1- propyl pi per azi ne-
t et rahydr opyrrol o[ 3, 4PCTABIAZ/ 0108

2.25 (me4g=5.31 Hz,

NHNNDO

J=7.33 Hz, 3
1.58 (s, 3 H 1.67 (s, 3K
1 H 2.37 - 2.46 (m 2 H)
3.00 - 3.14 (m 3 H 4.65 (s, 2 H 7.70

(dd, J=6.82, 5.31 Hz, 1 H) 8.01 - 8.12 (m 1 H 8.13 - 824 (m 1 H) 8.73
(d, J=4.55 Hz_ 1 H). A22 Chiral 9CHeH3 Chile - N ANPi -- N ANNZQO
N-(5- ((2R.59) - 1- (cycl opropyl met hyl ) -2, SERCD
di net hyllpider azi ne- 4- cagghamyl) - 6, 6-di ne 1t 1H NMR
1,4,5, 6{Tetranydropyrrol o] 3, &-cJ pyrazar- 3- yr)picoli nam de 13.3 1IH NVR}(400
MHz, DVBO d8) d ppm -0 0450,14 (m 2 H) 0.4D - 0.54 (m 2 H 0.84 (s, 1H
0.98 (dd, J=10. 86 6.0 6 H 1.58 (s, 3 h-DNI\AR‘(@(%W—é MegD}j)pp,gNﬂ(ngg 41
(m 2K 256 - @g\ 291- 3.101 (m 14D H&dﬁlwz(as:lr()zﬁmsz) 3.41
. 2.56 (m, 2 &h 2 [H)og. R BB DESR B9 613
(m 1 HY 83 4- 8.21 (m 1 s73(d 2. pYL2p2T (.2 S AJQ?%HH%‘L OCHB C
CH3r,--1" )1, NN CH3...-- NNo..riD4 iT CF13 479 (m, 2H)745(s 2 H)8.53(s, 1 H)9.03 (s, 1
N- (54( 2R, 5S)[- 1- ggow é@ﬁﬁ@tt@ﬁﬂﬂ- erlazi nef -
car bonyl) - 6,[6- da rry ng3r aHydr opyrrol o[ 3, 4-c] pyrazol - 3-
y1) pi colli narji de 13y .aidné DMVS0-616) d ppm 0.89 (t, J=7.20 Hz, 3
H) 0.98[(dd,| J= 1o<me 5. 68 ru 6K) 121 -1.36 (m 2K) 1 32- 145 (m 2K) {1.58
(s, 3 H 1.67 (s, 3 olC@@i(dd J=10.{99, 9 22 Hz, 2.12 - 2.24 (m| 1
H 2.41](d, |J=6.57 256 -2.67 (m Hz,
1H 2.99 - |3.11 (M 4;4¢ é 2K) 7.70 R“m% %d{Q"H%%Z 2%% 8. 01
-8.12 (fadd |H 8.1 H 8.[7334d,| 39);4 6lulz,1H25tré)(s1 rlal
OCH CH, (m, 4H)348(dJ1238Hz1H)395(s1H)
N-(6.6-dimethyl-5-(35,8aS ) -methyl- 4.58 (5,5 H)8.42 (s, 1H)9.08 (s, 1 H).
octahydropyrrolo[1,2-a]pyrazine-2-carbonyl)-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-
yhthiazole-4-carboxamide
Chiral
CH CH,
C(\ Q/ 1H NMR (400 MHz, DMSO-d6) d ppm 1.06 (d,
\)‘CH 7‘)@\ J=5.81 Hz, 2 H) 1.33 (d, J=7.07 Hz, 1 H) 1.55 -
A45 104 1.73 (m, 6 H) 1.84 - 2.23 (m, 4 H) 2.94 - 3.49 (m,
8H)446-4.75(m,2H)7.50-7.75 (m,2 H) 7.86
-8.12(m, 2 H)11.22 (s, 1 H).
N-(6,6-dimethyl-5-((3S,8aS)-3- methyl
octahydropyrrolo[1,2-a)pyrazine-2-carbonyl)-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-3-
(triflucromethoxy)benzamide
cH, § .
»\N N 1H NMR (400 MHz, DMSO-d6) d ppm 1.05 (d,
N \N J=5.81 Hz, 3 H) 1.17 (s, 1 H) 1.24 (d, J=6.32 Hz,
N Z = 3 H)1.60(s, 3H)1.68 (s, 3 H)2.65 (t, J=11.62
A46 N ~ | 36.2 Hz, 1 H)2.75-2.91 (m, 1 H) 3.18 - 3.38 (m, 3 H)
CH, N ) 4.73 (d, J=7.58 Hz, 2H) 7.63 - 7.75 (m, J=1.77
o Hz, 1 H) 8.08 (d, J=6.32 Hz, 1 H) 8.15 (d, 1 H)
N-(5-(2,5-dimethylpiperazine-1-carbonyl)-6,6- ?0739(731 1H|2|;3 86-9.06 (m, 1 H)9.34 (s, 1H)
dimethyl-1,4,5,6-tetrahydropyrrolo[3,4- ’ ’ ’
c]pyrazol-3-yl)picolinamide
e N,
Chiral °>,N A
N CH, N 7N\ 1H NMR (400 MHz, DMSO-d6) d ppm 0.93 - 1.19
Nj N _ (m, 3H)1.57-1.74 (m, 6 H) 1.84 - 2.21 (m, 4 H)
A47 o 655 | 3.02-3.77(m,8H)3.85-3.98 (m, 3H)4.55-
CIH3 477 (m,2H)7.18-7.35(m, 1 H) 7.53 - 7.72 (m,
N-(6,6-dimethyl-5-((3S,8aS)-3-methyl- 1H)8.56 (d, J=5.56 Hz, 1 H).
octahydropyrrolo[1,2-a]pyrazine-2-carbonyl)-
1,4,5,6-tetrahydropyrrolo[3,4-clpyrazol-3-yl)-5-
methoxypicolinamide




CH N11 ,.- 11INO cHP...-N N (5-{[(2S,5S)-4-(3-net hoxypropyl) -2, 5-
di met hyl pi perazi n-1-ylicarbonyl}-6, 6-di net hyl -

1, 4,5, 6- twonra#sydsapyr r ol o[ 3, 4-c] pyrazol - 3- yppyri di ne- 2Pcanbuwsiniode 143
.% 1 1H NVR (400 MHz, DVM5O-d6) d ppm0.65- 1.00 (m 3 H 1.11 (d, J=6.32
Hz, 3 H 1.54 (d, J=15.16 Hz, 8K) 1.99 -2.15 (m 1 H 2.16 - 2.34 (m 2 H)
2.52 (dd, J=11.24, 2.91 Hz, 1 H 2.585- 2.77 (m 2 H) 2.94 (d, J=10.36 Hz,
1H 3.22- 3.36(m 4H 3.54 (d, J=5.56 Hz, 1 H 4.43 - 4.66 (m 2 H)
7.42 -7.74 (m 1 H 8.01 (t, J=7.71 Hz, 1 H) 8.06 - 8. 15 (m 1 H 8.67 (d,
J=4.04 Hz H\lDAO-lll?(mLH)’I?OQ(:’IHLV\D

2008/ 123945RCT/ | B2008/ 000862 - 83 - Ex|. P8, [ Structure PKCb Ki (nM 1H NVR
Al 25 Chi ,a:J OCH3 cH3 Clg3u®ie 9 1H NWR (|4 MHz, DVBO d6)qyhwom 0. 80 (t,
J=7.45 Kz, 3 A L. I5 (d,cRJgb.o7 Hz, 3 |A) L.P4 - I.38 (m I H) I.54 (d,

[

J=10. 61 |Hz, 6H) 1.8] (‘,\2,NH) 2.07 (s, 3 H 2.15- 2.32 (m 1 H) 250 (d,
J=11. 12 | Hz, H)"alz 667’“ w(m 1 H [3.03 %%%&6&9 4’"%0 ;_;)7%§ 3.73
(m 1 H| 4.37 CHz 7.47-7.78 (m ( Hf 4H) H)
8.05 - ]Ag (m 1 C55 I—Iz,ss% 861@1:7(6\ (ls)sz&- (m, 5M) §.892 CH,
N-. 0 Y (1(25 5 ethy i meit by p?@ H)4.9Q- 4.16 (m, 1 H) 4.49 - 469(m

yl ] carbgny1}- é‘?& %s --methl H) 7.43 - 761 (m 2H)7.76 (s, 1 H) 11.15 (s, 2

t et rahydr opyr yrfl,réﬁ Wrézz,g?z oy,m’byri di ne- 2- car boxam de Al 26 Chi rfal

OCH CH, |22. 2 ﬂHd\iMRhs(dmolMs:]pyBk@@/l%) d ppm0.90 - 1.03 (m 9 H 1.57|(s,
3 H 1.¢s6 (51 1maymxybwnamld¢ 10,99 19 47 Hz 1 H)y 2 30 (dd—J=13 01_16. 95

= LS GRS

L34 - 243(m 262 - 281 (m 2 H 2.96 - 3.19 (m 2 H) |4.63
2 H 7.92- &h.g4( [8.24 (dd,| J=8.F9, 4.55 Hz, 1 H) 8.73 (d, '

(s,

J=1.77 Hz, 1 NIrk- [NO 1HNMR(400MHz DMSO-d6) d ppm 0.91 - 1.18
~( (1 ;[ ; 3H)1.56-1.67 (m, 6 H) 1.79-2.08 (m, 4 H)

N'$5 (("R 59) - 1 et hy Lpi perazing % 3.15(m, 3H)3.17-3.72 (m, 5 H) 4.34 -

car bony1)A4®, 6- di nmet 471 (m. 2 H) 7.35 - 7.64 (m, 1 H) 7.88 - 8.00 (m,
1H)8.11-8.26 (m, 1 H)11.13 (s, 1 H) 11.25 (s, 1
3-chloro-N-(6,6-dimethyl-5-((3S,8aS)-3-methyl- H).
octahydropyrrolo[1,2-a]pyrazine-2-carbonyl)-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-4-
fluorobenzamide

No
CH N
(0] N \
Chiral Y N 1H NMR (400 MHz, DMSO-d6) d ppm 0.99 (d,
N_-CH; o Ny J=5.81Hz, 3H)1.08-1.23 (m,6H) 1.43-1.70
j/ / , (m,4H)1.96-2.10 (m, 3 H) 2.60 - 2.74 (m, 2 H)
A50 N = 82.1 2.81-3.10(m,4H)3.23-3.76 (m,4H)4.45 -
476 (m,2H)7.45-7.56 (m, 1 H) 7.89 - 8.03 (m,

1 H) 8.55 (d, J=5.05 Hz, 1 H) 10.51 - 10.91 (m, 1
N-(6,6-dimethyl-5-((3S,8aS)-3-methyl- H). :
octahydropyrrolo[1,2-a]pyrazine-2-carbonyl)-
1.,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-5-
ethylpicolinamide

Chiral

1H NMR (400 MHz, MeOD) d ppm 1.21 (d, J=6.06

CH H,
Hz, 3 H) 1.46 (d, J=7.83 Hz, 1 H) 1.73 (s, 2 H)
\)‘CH 1.75(d, J=8.34 Hz, 3 H) 1.81 (s, 3H)2.05-2.22
A51 209 | (m,1H)2.21-2.35(m, 2 H)2.44 (s, 3 H)2.60 (s,
3 H)3.11-3.27 (m, J=3.54 Hz, 1 H) 3.36 - 3.50

(m, 2 H) 3.50 - 3.68 (m, 2 H) 3.82 - 3.99 (m, 1 H)
N-(6,6-dimethyl-5-((3S, 8aS) 3-methyl- 4.90 (s, 2H)7.36 (s, 1 H) 7.82 (s, 1 H).

octahydropyrrolo[1,2-a]pyrazine-2-carbonyl})-

1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-
4 6-dimethylpicolinamide




t et r ahydr opyrrol op, 4- c] pyr azol

0CHZ- 13

met hyl pi pgoanisnesdscar bonyl ) -

,NNT.,,

-3-y1)-

5-

1,4,5,6-tetrahydropyrrol o[ 3, 4-c] pyrazol
MHz, DMSO-d6) d ppm0.02 - 0.14 (m 2 H 0.38 - 0.53 (m 2 H 0.75 - 0.89

fl uor opi col i nam de
..NR /CH, N-(5-(1-(cyclopropyl nethyl)-2-
6, 6- di et hyl -

Al 27

PCT/IB2008/000862

-3- yOpicolinam de 134 1H NWVR (400

(m 1 H 0.99 (d, J=6.32 Hz, 3 H 1.64-(d, J=3.54 Hz, 6 H 2.13 (dd,
J=13.14, 6.57 Hz, 1 H 2.30 - 2.39 (m 1 H 2.43 - 2.61 (m 2 H) 2.82 -
3.01 (m 2 H 3.23 (dd, J=18.06, 13.77 Hz, 3 H) 4.61 (s, 2 H 7.62 - 7.76
(m 1 H_804- 810 (m 1 H 813 - 8 20 (m 1 H) 8 73 (d 'IA?QH7 1 H.
Al 28 CH, lQCI-HF A (No 156 1H N c(‘b430 I\/Hz DIVISOd6) d ppm O. 89
-1.03 (MnP [H 1.61 (dgyebffe 04 Hz, 6 H) (dnlB - 2.28 (mqulefdd, J=12.13,
8.84 Hz, T H 2. tm.- Z. /zs (m Z A H) z.za 2. 37 (m I H) 2.37 - ZA7 () 1
H 2.57]2.83 - 2 94 ( 3.21 (t, |1 1=13|39 Hz, 2 H) .4.61 (s, 2 H 7.65
- 7.74 (m 1 8.02 i(m 1H 812 -/8.21 (m 1 H 8.73 (d, Jr-4.55
Hz, 1 H)| 10. 82 ( ™ CH CH3 1H NMR (400 MHz, MeOD) d ppm 1.10 - 1.22 (m,
|\|.(5 (1_ethy|_ M]‘m az ﬂ' carlbonyl ) 3H)1.35- 146(m2H)164 1.82 (m, 6 H) 2.03
6, 6-di H9T- 1. 4.5, 6.1 ot 1 abydrepsir of of 39 | AR AHN 328t LR
WO 2008/ 125C45PCT/ I 82008/ 00086 84 -| Ex. 90&5 Bus:ztnr(@zl?j@e(le H( N 1H
d CH3N -5- ((388 ?ﬂﬁgy
NVR Al 29 CH octahy ropyrro o[ .2 ajpyrazine-Z-car| o?fy% LR
1,4,5 6-tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-
1,5-dimethyl-1H-pyrazole-3-carboxamide
CH s N,
N
Chiral 0 1H NMR (400 MHz, DMSO-d6) d ppm 0.99 - 1.16
jCH (m,3H)1.16-1.32 (m, 6 H) 1.50 - 1.82 (m, 2 H)
7 N\ 1.85-2.06 (m, 2H)2.07-2.19 (m, 3H)2.62 -
AS3 { N/ e | %2 | 2:84(m 2H)2.86-3.15 (m, 4 H) 3.36 - 3.63 (m,
s 2H)3.98-413(m,2H)7.81-7.98 (m, 1H)8.04
N-(6,6-dimethyl-5-((3S,8aS)-3-methyl- -8.16 (M, 1 H) 8.61 (d, J=1.52 Hz, 1 H).
octahydropyrrolo[1 2-alpyrazine-2-carbonyl)-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-4-
ethylpicolinamide
CH s N,
o N
Chiral YN y 2
N CH #S 1H NMR (400 MHz, DMSO-d6) d ppm 0.98 - 1.11
d/j 3 N/ (m,3H)1.17-1.40 (m, 2 H) 1.61-1.78 (m, 2 H)
A54 N 499 [ 184-209(m,6H)2.83-3.18(m,4H)3.42-
\© 363(m,4H)5.18-546 (m,2H)7.44-7.77 (m,
. 2H)7.94-8.37 (m,2H)10.64 - 11.47 (m, 2 H).
N-(6,6-dimethyl-5-((3S,8aS)-3-methyl-
octahydropyrrolo[1,2-a]pyrazine-2-carbonyl)-
1,4,5,6-tetrahydropyrrolo{3,4-c]pyrazol-3-
yl)benzo[d]thiazole-2-carboxamide
Chiral
Nj\NCH CH,
Cﬁ JN CH 1H NMR (400 MHz, DMSO-d6) d ppm 0.80 - 0.92
N\/]\CH _N 3CH (m,1H)1.00-1.14 (m, 2 H) 1.15 - 1.39 (m, 9 H)
AB5 : N 3 177 1.50(s,2H)1.57-1.85(m, 2 H) 1.86-2.09 (m, 2
N?,/( \ H)2.83-3.22 (m, 4 H)3.33-3.76 (m, 2 H) 3.96 -
s 429 (m,3H)4.37-4.80 (m, 2 H)5.24 (s, 1 H)
. o 5.30-581(m,1H)7.51-7.83 (m, 1 H).
N-(6,6-dimethyl-5-((3S,8aS)-3-methyl-
octahydropyrrolo[1,2-a]pyrazine-2-carbonyl})-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-4-
isopropylthiazole-2-carboxamide
Chiral N_ CH,
o SLTT
N "
== N 1H NMR (500 MHz, D20) d ppm 0.84 (s, 2 H)
L éj/\o : 1.09(s,2H)1.38(s, 1 H) 1.57 (s, 9 H) 1.62 (s, 9
A56 N 18.1 H) 1.78 (s, 2 H) 2.06 (s, 3H) 3.03 (s, 2 H) 3.74 (s,
1H)4.01 (s, 1H)4.65 (s, 1 H)7.65 (s, 1H)8.07
N-(5-((3S.8aS)-3-(cyclohexylmethyl)- (s, 3H)8.69 (s, 1 H) 10.77 (d, J=2.75 Hz, 1 H).
octahydropyrrolo[1,2-a]pyrazine-2-carbonyl)-
6,6-dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-yl)picolinamide




1H NMR (400 MHz, DMSO-d6) d ppm 1.03 (s, 3 H 1.11 - 1.18 (m 6 H) 1.66 (s,
3 H 1.75(s, 3 H 2.19 (s, 3 H 2.26 - 2.35(m 1 H 2.63- 2.72 (m 2 H
2.95 (d, wertosBizsHz, 1 H) 3.35 - 3.43 (m 1 H) 4.60 - 4Pr84/18m08/R008H2 7. 65 -
7.87 (m 1 H 805- 818 (m 11-1) 8.19 - 833 (m 1 H 8.82 (d, J=4.80 Hz,
1 H 10.91 (s, 1 H. NCOCH FI,iNWV\'" CH\ -
N-(6,6-dimethyl-5-{[(29)-2,4,5,5- -67-

t et ramet hyl pi perazi n-1-yl Il carbonyll-1, 4,5, 6-

t et rahydropyrrol o] 3, 4-cj pyrazol - 3-yQpyri di ne-2- car boxam de A130 H
CHO ral\I( >NNk - - N (1)--CH - INEEF

N (6, 6-?“&8 tlhy1- 5- ((3S, 8aS) - 3- met hyl - | PKCt

oct ahydiapyrrol o] 1, 2- abpywazi ne- 2- carbonw’;)- 1H NMR

1, 4,5, 6{t et rflahydr opyrrol o] 3¢d-c] pyrazdl -3-0F 5- (trifluoronethyppicolingm de
31.5 1H|NVR|(4QQ., Mz 5f"el ppm 1. 24 (H, J=6.57 Hz, 3 H 1.25 - 136
(m 1 H 1.61 (d, J=18, ,‘6&;0164-18(m4|—|)180-186(m1|—|)
1.97 (qf 1 H) 2. 1 1

w2, 73 - 2} s 9% (m
A EEINB A Ay

3 H) 3.38'(s, 1)K\ 4. 2 50
131 CH, CH Ohi 2%(1;((8?1%4)9785(3 1 )??0%\'(5@17IH) @ tH

3.84| (s, |1 H
J=9.35 fz, 1 H)

L, N (5]((2R 56) | g,ql thy||:|pera1
car bonyl) - 6, GDQhéﬁﬁg 3_,(,%1; :1' 2. be;;yr)akydropyrrol o(3, 4-cl pyrazol -
yOpi col | nami| des.&3eiylti M4 5KdRarydQOrddidz. DVSO-d6) d ppm 0.72 - 0.95 (m 3 H)
1.46 - L 60l(m 6 ragol-g-glbenzamidps (m 2 M) 1109 - 2 12 (m 3 H) 2 31 - 2 54

(m 4H 259 - 9%9 (m 1 H 2.82- 3.03(m 2 H 4.44 -4.66 (m 2 H) |7.46

- 7.73{m 1 H 7.93-98% (mlH)8.05-818(m1H)867(d J=4.29 He,
1 10119 4 11.03 1d4,65- 12. 26 (
i rai N1 N ch o@ﬁﬁ%ﬂ-sma ool s oy Al 41 o

, 2-a] pyl &8s me- 2- car bony?1) - n1,4, B, 6-t et|r aswy dr@pyH)h s (m}zq 19122 @) 298
NT o 3.20 (m, 6H)395 4.15 (m, 2 H) 4.53 - 4.77 (m,
0 2H)7.91-817 (m, 1H) 10.97 (s, 2 H).
2-chloro-N-(6,6-dimethyl-5-((3S,8aS)-3-methyl-
octahydropyrrolo[1,2-a]pyrazine-2-carbonyl)-
1,4,5 6-tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-6-
methylpyrimidine-4-carboxamide
Chiral

CH CH,
'H NMR (400 MHz, DMSO-dg) d ppm 1.05 (d,

J=6.06 Hz, 3 H) 1.17 - 1.31 (m, J=7.58, 7.58 Hz, 2
C(:)\CH H) 1.38 - 1.46 (m, J=4.29 Hz, 1 H) 1.61 (s, 3 H)
A59 )\ o, a5 | 1.69(s,3H)1.84-1.98 (m, J=7.58 Hz, 1 H) 2.02

-2.21(m,2H)2.98 - 3.13(m, 2 H) 3.38 - 3.50 (m,
2 H) 3.64 (d, J=57.35 Hz, 2 H) 3.98 (s, 3 H) 4.06
N-(6,6-dimethyl-5-((3S, 8aS)—3 methyl- (1st; H)4.54-4.74 (m, 2 H)7.05 (s, 1 H) 10.72 (s,
octahydropyrrolo[1,2-a]pyrazine-2-carbonyl)- ;
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-
2,6-dimethoxypyrimidine-4-carboxamide
Chiral

(o] N—N CH
N/“\/CF o j 1H NMR (400 MHz, DMSO-d6) d ppm 0.90 - 1.30
W (m, 4 H) 1.40 - 1.67 (m, J=22.74 Hz, 6 H) 1.61 -
_ N 2.15 (m, 6 H) 2.67 - 3.14 (m, J=54.06 Hz, 3 H)
A60 ) T 17.1 | 3.33-3.87 (m, 3 H) 4.55 (s, 2 H) 7.65 (t, J=7.71
CH, Hz, 1 H) 7.98 (d, J=7.58 Hz, 1 H) 8.20 (d, J=7.58
3-cyano-N-(6,6-dimethyl-5-((3S,8aS)-3-methyl- Hz,1H)8.35 (s, 1 H) 11.11 (s, 1 H) 12.47 (s, 1
octahydropyrrolo[1,2-a]pyrazine-2-carbonyl)- H).

1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-
yl)benzamide




yl ) pi colinam de 61.9 1H NVR (400 MHz, DMSO d6) d pprn 0.52 - 0.69 (m 6 H)
0.88 - 1.21 (m 2 H 1.26 (d, J=6.82 Hz, 3 H 1.28 - 1.38 (m 11-1) 1.54 -
1.81 (m woHposl2985(qg, J=8.67 Hz, 1 H 2.19 - 2.34 (m PCHIB20%00086k,
J=13.39, 7.33 Hz, 1 H 2.72 - 2.85 (m 2 H 2.93 (t, J=7.58 Hz, 1 H 3.84
(s, 1 H 4.52 - 4.74 (m 2 H 7.69 (dd, J=6.82, 5.05 Hz, 1 H) 7.98 - 8.11
m 1H 8.11 -8.20 (m 1 H 8.73 (dggJd=4.29 Hz, 1 H). A133 Chiral CH CH
2, NoONN14 CH - N(5-{[(76)-5,7-di net hyl-5, 8-di azaspi r o[ 3. 5] non-
-ylicarbonyl}-6, 6-di methyl -1, 4, 5, 6-
trahydropyrrolof3 4-c] n\/ra7nl 3-yppyridi ne i VR
00 MHz, DMSOd6) ppml 01 (3 H, d, J=BK%> Hz) , 1 53(1 H, rr) 1 58(3 H
. 6] ﬁf,s H s), 1.68trgctke 77 (2 H 1) . PO(2 H, s), - 2.20 (2 H,
243 |, s), 2, 44( Ty dd, J=11.62, 3.p4 Hz), 2.79(1 H_ d, J=12. 13
(1|H d, J=1 w,ﬂ 68(1 |H, ddfd, J=7.58, 4.80, 1.26 Hz), {.04
H| m cni8. 72 =4.29 Hz). MO 2008/ 125945PCT/ | B2008/00(862
- 85 - : No St ruct ckKCb NM 1H NVR ATBMMRIAIOMEZ, Emao-dﬂq@HMBI- 3§
WNN o ¢H,_ O3 N(Sig S)- 2|

Y

4,2, B 5‘"23”8‘?“%3@? §§9 b A
1) - met hyl-1, 4, t T ahy g0y ek 8 Hz, 2 H) 1(cs> 80 (.Z, 1

e
yPPY I C g ga og r{n’de 90.1 1HHNAMR (6460 MHz, DIVISOd6 dpm
(mtahﬁgﬁ Sine- j—Bly,ny},ZZ-lSl(m 2H)154(s 3H)].66
01,4,56-tetdhh pﬁrol 44c]py%zc35yl(4’-n 1 H|2.81-2.93 (m 2 H 3.15-3.]17

ro. T

-4 4 50 (qﬁylbenzwdezl 66 - 4177 (m 1 H 7 65- 775 (m 1 H 4 03

1
] 811& N(m 1 H 867 - B.81 (m 1 H). AL35 Chiral
) ’é_CH

J

Chlral

(1
cH, 1H NMR (500 MHz, D20) d ppm 1.04 (s, 2 H)
)/ CH, 1.20 (s, 2 H) 1.56 (s, 4 H) 1.58 - 1.66 (m, 6 H)
AB2 6 50.8 1.83 (s, 2 H)2.01 (s,2H)2.24 (s, 5H) 3.41 (s, 1
F H)4.55 (s, 2H)7.21 (s, 1H)7.80 (s, 1 H) 7.90 (s,

N-(6,6-dimethyl-5-((3S,8aS)-3-methyl- 1H)10.83 (s, TH).

octahydropyrrolo[1 2-a)pyrazine-2-carbonyl})-

1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-4-
fluoro-3-methylbenzamide

CH, N

Chiral CH

N 1H NMR (400 MHz, DMSO-d6) d ppm 1.22 (d,
J=6.57 Hz, 3 H) 1.26 - 1.36 (m, J=10.61, 6.57 Hz,

di)—-CH N F 1 H) 1.62 (d, J=13.64 Hz, 6 H) 1.66 - 1.76 (m, 3
H)1.80-1.88(m, 1H)1.91-2.02 (m, 1 H)2.20
A63 F 654 (dd, J=10.48, 3.16 Hz, 1 H) 2.67 - 2.84 (m, 2 H)

. 2.89-3.00(m, 1H)3.83(s,1H)4.34-467(m, 2
N-(6,6-dimethyl-5-((3S,8aS)-3-methyl- H)7.16 - 7.36 (m, 1H) 7.46 (s, 1 H) 7.61 (s, 1 H)
octahydropyrrolo[1,2-a]pyrazine-2-carbonyl)- 11.07 (s, 1 H).
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-
2,3-difluorobenzamide
CH,

CH
Chiral )i{N

CH, N 1H NMR (400 MHz, DMSO-d6) d ppm 1.10 (s, 5
_>‘ H)1.39-1.91 (m, 13 H)2.99 - 3.18 (m, 10 H) 4.04
AB4 159 | (q,J=5.31Hz, 3H)4.33-4.74 (m, J=8.72, 8.72

o Hz, 4 H) 7.83 (s, 2 H) 10.60 (s, 1 H) 12.33 (s, 1
N-(6,6-dimethyl-5-((3S,8aS)-3-methyl- H). -
octahydropyrrolo[1 2-ajpyrazine-2-carbonyl)-
1.4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-yi)-
2,3-dihydrobenzofuran-5-carboxamide
CH,

Chiral &N
1H NMR (400 MHz, DMSO-d6) d ppm 0.95 - 1.28

N . = . - 1.
_)‘C“ (m, 3H) 1.54 (s, 6 H) 1.68 - 2.03 (m, 4 H) 2.20 -
AB5 CH, 54.5 2.37(m,3H)2.79-3.64 (m,8H)4.53 (s,2 H)
7.32(s,2H)7.73 (d, J=15.41 Hz, 2 H) 10.78 (s, 2
N-(6,6-dimethyl-5-((3S,8aS)-3-methyl- H) 12.40 (s, 1 H).
octahydropyrrolo[1 2-a)pyrazine-2-carbonyl)-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-3-

methylbenzamide




CH3Cl 5-chloro-N-(5-{[(28

tri met hyl pi perazi n-1-yl ] carbonyl}-6, 6-di net hyl -

14, 5, 6- t ewoahesdreuyr r ol o[ 3, 4- c] pyrazol - 3- yppyri di ne- 2- earhBxasiaecs1l. 2 1H
NVR (400 MHz, DMSO-d6) d ppm0.79 - 0.89 (m 9 H) 0.98 (s, 3 H 1.22 - 1.31
(m 1 H 1.54 (s, 3H 1.66 (s, 3 H 2.10 (s, 3 H 2.24 - 2.36 (m 1H
2.54 - 2.62 (m 1 H 2.81 -2.94 (m-8H 3.12 - 3.19 (m 1 H 4.42 (s, 1 H)
4.68 (s, 1 H 8.17-8.18 (m 2 H 8.79 (s, 1 H. A136 Chiral CH3 N, CH 57.6
1H NWVR (400 MHz, DMSO-d6) d ppm0.86 (s, 3 H 1.07 (d, J=6.29 Hz, 3 H) 1.19
-1.29 (m_ 2 H 142 - 1. 75 (m 8 H 2 36 - 2 45 (m 1 H) 2 54 - 2 82 (m 1

H 2.63 Ex280(m 2 H 3.10 (s, 2 H 3PN L 3.87 (m 1 H 4.63 - 4.75|(m
1 H) 7. EONo_ 76 (m 1 |d}ruc?un.98 - 8.23 (m(nl\g H) 8.71 (S, ﬂiMR N 1NO
chil).-- N N(5-([(3S, &as) - 3, 8a-

di met hyl hexchydropyrrol o[ 1, 2- aj pyr azi nj 2( le -
yI]carbcnyl)-66d|rrethI-1456- :

t et rahydropyrrol o[ 3 4e>q%g1z,azol 3-yl) pyri di he+dRr @@nMeR)XMBOWE) d pprAL 67 1@k | al
OCH CH, |CH, (:Nlt N /7% F' L, INNii Slé JBEIHBSMNAE, 3 H):25- 133 (mAjHp' | |} O
cH,,) M(5:All (25, g”“w Bt ypropyl ),,2, Bt 5'-1.64 (m, J=13.39 Hz, 6 H) 1.74 (d, J=5.05

(28)-2-isopropyl -4,5, 5-
I
I

; Hz, 3 H) 1.79 . 2.06 (m, 4 H) 2.20 (dd, J=10.48,
di met hylipi-per azi n- m car bony1)- 6, 6- di mét hiyd s Hz)1H)262 e (m)4H)(383(s 1H)
1,4,5, 64t et rlahydr rrol o[ 3, 4-c] pyraz

(

[EEY
T

| - 3- (4, dHIVEB2 25, ZE)t8ve wadyd. ez, 119,

NVR (309 Mg, , ) 1.0 m 4 |UR0E531RPE3HY) 1.59 - 1.6
(m 1 H| 1.67 a";’ﬁg‘%;n%%‘%iszsi ey 1l 97 <[ 2:01 (m 1 H) 2.15 - 2.30 (
H 2. 401 2.4214(5"ﬁtet h;woperol 4-e1py?az&’1yl(:m 1 H) 2.76- 2.81 (m 1 H 3.01 -
(m 2 3.2 (s, 3 Hyorogerggmide 3 35 (m! 3 HN\14 65 (s, 2 H 7 68 - 7 72 (

H 8.05|- 810 (m 1 H 8 1% 820 (nh 1 H 8.73- 8.73 (m 1 H 10.9 (

(@3 w o O1

ERE
o=
Y

1H. NO 2008/ 125945PCI/ | B2008/ 000862 - 86 - r Ex. No. Structure PKCb
(nM U_< 1H NMR (400 MHz, DMSO-d6) d ppm 1.14 - 1.36
(m, 4 H) 1.47 - 1.80 (m, 9 H) 1.80 - 2.03 (m, 3 H)
2.22 (dd, J=10:61, 3.28 Hz, 1 H) 2.69 - 2.85 (m, 2
A7 E/(j N 243 | 1)287-3.01(m, 1H)3.85(s, 1 H)4.42 - 4.71
N = (m, 2 H) 8.00 - 8.34 (m, 2 H) 8.80 (s, 1 H) 12.24
¢l (d, J=211.96 Hz, 1 H).

5-chloro-N-(6,6-dimethyl-5-((3S,8aS)-3-methyl-
octahydropyrrolo[1,2-a]pyrazine-2-carbonyl)-
1.4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-
ylpicolinamide

Chiral

'N CH
1H NMR (500 MHz, D20) d ppm 1.09 (s, 2 H)
AB8 013 | 154-163(m, 14 H)1.84 (s, 2H) 1.99 (s, 2 H)
NS | 4.56 (s, 2 H)4.61 (s, 1 H) 7.80 (s, 2 H) 8.07 (s, 1
| H)8.67 (s, 2 H).

4-chloro-N-(6,6-dimethyl-5-((3S,8aS)-3-methyi-
octahydropyrrolo[1,2-a]pyrazine-2-carbonyl)-
1,4,5 6-tetrahydropyrrolo[3,4-c]pyrazol-3-
ylpicolinamide

\CH Chiral
C 3
N, N . 1H NMR (500 MHz, DMSO-d6) d ppm 0.77 (t,
J=7.65Hz, 1 H) 0.85 (t, J=7.42 Hz, 3 H) 1.26 (d,
J=10.99 Hz, 1 H) 1.58 (s, 4 H) 1.62 - 1.69 (m, 6 H)

1.72 (d, J=7.42 Hz, 2 H) 1.79 (s, 1 H) 1.90 (s, 1 H)

AB9 )ACH 67.8 | 1.97 (d, J=8.79 Hz, 1 H) 2.18 (d, J=3.57 Hz, 1 H)
2.70-2.79 (m, 2 H) 2.90 (d, J=10.99 Hz, 2 H)
3.60 (s, 1 H) 4.43 (s, 1 H) 4.59 (s, 1 H) 7.51 (d,

J=7.14 Hz, 2 H) 7.57 (s,.1 H) 7.98 (d, J=7.69 Hz,
N-(5-((3S,8aS)-3-ethyl-octahydropyrrolo[1,2- 2 H).
a)pyrazine-2-carbonyl)-6,6-dimethyl-1,4,5,6-

tetrahydropyrrolo[3,4-c]pyrazol-3-yl)benzamide




1H NMR A138 Chiral
6.04, 3 H 1.26 (s,
2.80- 2. 9AWOIPOs2iF943. 10-3. 19 (m 1H)

3 H 1.69 (s, 3H),

CH3 N, CH 29.3 1H NWR (400 MHz, MeOD) d ppm 1.18 (d, J=

1.75-1.86(m 4H) 1.95- 2.10 (m 3 H)

3.21-3.28 (m 1H) BC3BBB0ddoogen 1H)

3.52-3.55 (m 1H) 3.77-3.93 (m1 H 4.64-4.68 (m 1H) 4.88 - 4.97 (m 1 H

7.74 - 7.92 (m 1 H 8.25-8.28 (m 1 H 8.61 (d, J=2.771-1z, 1 H. NO
CtXN)---CH3 N-1 --/ F N-(5-{[(3S, 8aS)pa 3, 8a-
di met hyl hexahydr opyrrol o[ 12-aJpyrazi n- 2( 1H) -
yl ] carbonyl) -6, 6-di nethyl -1, 4,5, 6- tetrahydropyrrol o[ 3, 4-c] pyrazol -3-yl ) -5-
fl uoropyridine-2-carboxam de A139 Chiral CH3 CHN 75 2 1H NMR (400
VHz, IVE(D’%{ d ppm 0.93 (t, J=7.43 Hz, gl FECh1 12 (s, 3 H) 1.48 - 1.58(m |1 H
1.68 (s, "H) 1.69 - lgdfetddn 3 H 1. OQ,ﬁw) B3 H 1.82 - bt (M 2 H) 2.165 -
2.77 (m[Z /) 3-00 - 3. J.A (m crall) 3.22 - 329 (m I H) 3.34 - 3.45 (m] 1
H 3.774 3.88 (m 1 H) & -4.66 (m 2 H [.74 - 7.912 (m 1 H) 8.27 (dd,
J=8.81, |{4.53 Hz, 1 Hp 8 6 J=2.77 Hz, 1| {HnNmr @ Mz S03Db)/d ppm 696 (t,
N-(5-([(3S, gaS) - 3- et h et hyI hexahydr opyr HJ122a1 aZﬂ) n342 1
yl i car bgny1)|- 6, 6- di . 5, t etr ahydf 'l“)r 03 (m, Hz ! @"“ )-5-
f1 uor opyrA7di|ne- 2- ¢ anF 8 N 140 462 34al &1& 4,2, N C
., 3..]0 CiBry 1 467(m1H)479 486(m1H)763(dd
J=7.55,4.78 Hz, 1 H) 7.96 - 8.09 (m, 1 H) 8.21 (d,
N-(5-((3S,8aS)-3-ethyl-octahydropyrrolo[1,2- J=7.55 Hz, 1 H) 8.71 (d, J=4.78 Hz, 1 H).
a)pyrazine-2-carbonyl)-6,6-dimethyl-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-
yl)picolinamide
Chiral
CHEH, N
>6/\<N 1H NMR (400 MHz, CD30D) d ppm 0.95 (t,
J=7.43Hz, 3H) 1.33-1.49 (m, 1 H) 1.65-2.02
(m, 12 H) 2.11 (q, J=8.81 Hz, 1 H) 2.37 (dd,
c»? J=11.20, 3.90 Hz, 1 H) 2.89 - 3.07 (m, 3 H) 3.47 -
AT [é/j/\ b 499 | 356 (m, 1 H) 3.66 - 3.82 (m, 1 H) 4.48 - 4.60 (m,
1H)4.72-4.82 (m, 1 H) 7.52 (t, )=7.93 Hz, 1 H)
7.62 (d, J=7.93 Hz, 1 H) 7.89 (d, J=7.93 Hz, 1 H)
3-chloro-N-(5-((3S,8aS)-3-ethyl- 7.98 (s, 1 H).
octahydropyrrolo[1 2-a]pyrazine-2-carbonyl)-
6,6-dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-yl)benzamide
Chiral
CHGH, N
0 m 1H NMR (500 MHz, DMSO-d6) d ppm 0.85 (t,
& N J=7.42 Hz, 3H) 1.26 (d, J=10.16 Hz, 1 H) 1.57 (s,
NJ/\ o F 3 H)1.64-1.73(m, 7 H) 1.88 (s, 2 H) 1.96 (d,
: J=8.79 Hz, 1 H) 2.18 (dd, J=10.71, 3.30 Hz, 1 H)
AT2 N CHfb 105 [ 570-2.79 (m, 2 H) 2.90 (d, J=10.71 Hz, 3 H)
2.99 (s, 1 H)3.40 (s, 1 H) 4.43 (d, J=12.64 Hz, 1
H) 4.61 (d, J=12.64 Hz, 1 H) 7.31 (q, J=7.33 Hz, 2
N-(5-((3S,8a8S)-3-ethyl-octahydropyrrolo[1,2- _
aJpyrazine-2-carbonyl)-6,6-dimethyl-1,4.5,6- H)7.57 (d, J=2.20 Hz, 1 H) 7.67 (s, 1 H).
tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-2-
fluorobenzamide
Chiral
cHeH; N\N
o} z.j—’( 1H NMR (500 MHz, DMSO-d6) d ppm 0.85 (t,
Y N J=7.42Hz, 3H) 1.27 (s, 1 H) 1.58 (s, 4 H) 1.62 -
1.69 (m, 6 H) 1.72 (d, J=7.14 Hz, 2 H) 1.79 (s, 1
A73 115 | H)1:90 (s, 2H) 1.97 (d, J=8.52 Hz, 1 H) 219 (d,

5

N-(5-((3S,8aS)-3-ethyl-octahydropyrrolo[1,2-
a)pyrazine-2-carbonyl)-6,6-dimethyl-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-4-

fluorohenzamide

J=10.71 Hz, 1 H) 2.90 (d, J=10.99 Hz, 2 H) 3.59
(s, 2 H) 4.43 (s, 1 H) 4.60 (d, J=12.91 Hz, 1 H)
7.29 - 7.37 (m, 2 H) 8.06 (dd, J=8.24, 5.49 Hz, 2
H). -




CH3 5-cycl opropyl

- N (6, 6-di met hy1-54[ (25, 5R) -

2,4,5-trimethyl pi perazi n-1-yl]carbonyl)-1, 4,5, 6-

t et r ahydrwpynesol26443, 4- cl pyr azol

(400 Mz, Me0O) d ppm 0.95-1.05 (m 2H) 1.10-1.22 (m 5H) 1.38-1.43 (m

3H),

(in,

1.73 (s,
1H

3H 1.78 (s, 3 H 2.16-

2.90-3.10 (m 3H) 3.40-3.6M {m
1 H. Al41 H3C CH3 (.
N-(5- ((2R 59)-1-(3- cyanopropyl) 2,5-

"N CN

2.26 (m 1 H 2.67 (s,
2 H 4.75-4.90

N /

3 H
(m 2H) 6.47

- 3-yO soxazol e- 3- car boxaeirdB2@8&0@sdH NVR

2.70-2.81

(s,

3.41(m,1H)4.66(q,2H)7.65-7.72 (m, 1 H)

di met hy| ni per azine- thyl-
1,4,5, 6t trahydropyrrol o[ 3, 4- c] pyrazol e b 1)picolinamde 23.6 1H N MR
(300 M—Iz,%DI\/BOdG) 6 pPRMS9- 1.09 (M ¢dmH 1.50 - 1. 8%k 9 H 1.89 |-
2.02 (m J=942 Hewa1 H) 2.16 - 2.28 (m 1 H 2.44 (d, J=6.78 Hz, 3 H) 34.75
(m 2 H| 3.10 (m 2 H), 4,66 (s, 2H 7.63-[7.75 (m 1H 802- 812 (m 1
H 8.13}|- 8.23 (in, 1JJH) .13 (d, J=4.|114 Hz} 'y AmR) 408 MHB BMSO-detd ppdh 1000, 1 H)
12.28 (¢, Jx146. ‘N 2008/ 125945P6:37H|ZBQG)08A0(K6862H)1875,3HE>.
No. Stricture PK m)\éuq AL4Z sz geaiim
Foo o PN o CBN N T N 54‘(2R58)- ‘(3} g LIS et Sgus
di et hyl pi per azi ne-4-carbonyd) - 6, 6- di et hyl r3.44 (m 2 H) 3.75 - 3.88 (m, 1H)437 4.60 (m,
1,4,5,6{tetra ng&ﬁdﬁgl"#‘tﬂ Y ”W@, t3izqgl - 3- y2Ypi col i nami de 43.4 1H NVR|(300
MHz, O d3) et nL.74 (m B H 1.93- 2.07 (m 1 H 2]|27
(d, J=5]09 Hz tilpyl'd)oliyl)ﬁﬁhzc{leszca@owldé 78§ (m P H 3.11 (m 2 H 4. 36- 4.48
(m 1 H 4.%1 - #%61 (m 1 4.68 (m| 2 H 7. 70 (s, 1 H 8.12 (d, J=2%.05
Hz, 2 H 8.73 (s, 1 ﬂ 87 (d, J=267.50 Hz N I-QO v DMSng d;Sme]iAc')sA' 181% Mz, 1
H Al43| CHB 0"./113C1 QEHMR‘% g‘(d_J_557_l-i_ng)130(dd . OH3
0 N N Nji \)*CH / J=10.99, 6.44 Hz, 1 H) 1.59 (s, 3 H) 1.63 (s, 3 H)
A75 56.9 1.65-1.77 (m, 3H) 1.80 - 1.89 (m, J=9.09 Hz, 1
H3 ’ H)1.93-2.04 (m, 1 H) 2.19 - 2.27 (m, 1 H) 2.55
(s,3H)2.71(s,3H)2.74-2.84 (m, 2 H) 2.93 (t,
octahydropyrrolo[1,2-a]pyrazine-2-carbonyl)— 7.84 (s, 1H).
1.4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-
2,6-dimethylpyrimidine-4-carboxamide
Chiral
SHen, 'H NMR (400 MHz, DMSO-ds) d ppm 1.24 (d,
N J=6.57 Hz, 3 H) 1.25- 1.39 (m, J=16.67 Hz, 1 H)
C(\\)\ \i‘N 1.58 (s, 3 H)1.62 (s, 3H)1.64-1.76 (m, 2 H)
CH 4 \ 1.80-1.88 (m, 1 H) 1.98 (q, J=8.59 Hz, 1 H) 2.22
AT76 )H\/Q 13.9 | (dd, J=10.48, 3.41 Hz, 1 H) 2.45- 2.57 (m, 2 H)
2.72-2.84(m,2H)2.93 (t, J=7.71 Hz, 1 H) 3.85
o (d, J=7.07 Hz, 1 H) 4.46 - 4.74 (m, 2 H) 6.85 (d,
N-(6,6-dimethyl-5-((3S,8aS)-3-methyl- J=3.28 Hz, 1 H) 7.06 (t, J=3.16 Hz, 1 H) 7.90 (s, 1
octahydropyrrolo[1,2-a]pyrazine-2-carbonyl)- H)8.24 (s, 1 H)9.29 (s, 1 H).
1.4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-yl)H-
pyrrolo[1,2-flpyrimidine-3-carboxamide
CHGH, Chiral
N, :
o N&(N 1H NMR (400 MHz, DMSO-d6) d ppm 0.96 (d,
?’ J=5.81 Hz, 3H) 1.19- 1.34 (m, 1 H) 1.58 (s, 3 H)
N N 1.60-1.66 (m, 1H)1.67 (s, 3H)1.69-1.80(m, 2
) 4 )—CHao H)1.97 -2.12 (m, 2 H) 2.34 (t, J=10.48 Hz, 1 H)
AT7 “N Y N\ 77.8 | 290-3.05(m,3H)3.19-3.25(m, 1 H)3.27 -

N-(6,6-dimethyl-5-((3S,8aR)-3-methyl-
octahydropyrrolo[1,2-a]pyrazine-2-carbonyl)-
1.4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-

yl)picolinamide -

‘Hz, 1 H) 10.12- 11.38 (m, 1 H) 11.50 - 12.80 (m,

8.02-8.10 (m, 1 H)8.16 (d, 1 H) 8.72 (d, J=4.55

1H).




N (54(2R, 53)-2,5-di methyl-1-((tetrahydro-2H

pyr an- 4- yOnret hyl ) pi per azi ne- 4- car bonyl ) - 6, 6-

di met hy 1-wp20@/85446t r ahydr opyrrol o[ 3, 4- c] pyrazol - 3-yl ) pceaBoogindode 1. 9 1H
NVR (300 MHz, CHLOROFORMd) 5 ppm1.01 (m 3 H) 1.12 (d, J=6.03 Hz, 3 H)
1.25(m 3 H 1.65(m 2 H 1.73 (s, 3 H 1.81 (s, 3H 2.04 (m 2 H 2. 17

(s, 1H 2.52 (m 2 H 2.67 - 2.80 {p2-1 H 2.81 -2.93 (m 1 H 3.12 (dd,

J=11.40, 1.79 Hz, 1 3.39 (m 3 H 3.97 (dd, J=10.93, 3.01 Hz, 2 H 4.73

(m 2 H 7.52 (dd, J=6.50, 4.80 Hz, 1 H 7.88 - 7.98 (m 1 H 8.26 (d,

J=7.72 Hz_ 1 H) 8 62 (d_J=4 14 bz 1 H) 10 38(s_ 1 H) A144 H3C

CH3 H3C|.L, [NA, N ..... . "N L)L REER PO N

N-(54(2 %S)‘l (4- Cyan@b&&d(el) 2, 5- (n\) 1H NMR

di et hyI pr parazi ne- 4-car pory,l) -6, 6- di net hyTF
tetrahy&wpyrroﬁgﬁ&%] pyrazo|l - 3- Dpi col i nami de 38.3 1H NWR (]300
O d§) 6 ppm @ 9 0159(m 1.88- 2.05 (m 1H)2]3

-229 (m 1 H) 2.43 hfJ 659 2. 65 NW&OMZI-BZONJPP 5'2(87/9*)

s 1 H 3. m3H) 5(m3 o268 )30 &
ey 8. 73 7 (d éﬁ%% Qf, 5(@% %hr@g@% 31
. Al145 |I-13CCH3 ' )4." stH)1d\tes191)112:QH3H) rN
- (,éahm%‘%“’ﬁ% ﬁnﬁimml-l (2(} et r adhydr o-
-4-yped rpl-1p1$l“6&&||alﬁyem drdldggdonyl) - 6| 6-

di methyll-1,4,5 6 t@yramh%ﬂ)pmhmmrdﬂl 0[3,4- clpyrazol-3-y1)picolinanide 176 1H
NMVR (309 MHi, DVBSO de) .8%Bmm 0.91 - 1./05 (n} 6 H) 1.05 - 1.26 (m 2 H).
1.35(t, |3=7/91 Hz, 2°) v1l42t 1.72 (m| 7 H[1.99 (d, J=8.10 Hz, 1 H) 2./17

2.31 (m 2 H) 2.41 J 6. 2 H)| 2.61 2.8 onggdq),pgnogg%<sg, 13s(qm 2
H 3.19 7%‘ 29 ( 3.74 - 86 (m 736 (s, 4.HpD61((§ 1) 1t (s71f6683(s7§H70 (
11 8. 08 8 (m 1N

12.28 (d, J'149 76

m
28. 73 |(s. 1] 490 (1 DHFE5 (02 H1 392 6R 8 1042.1 1 H)
2008/|1259455PEF7 82808/ 000862 - 88 - EX.

No. Striicture dj:ﬁﬂﬁim?g'l‘gf %E{N%“{‘@’@ ¢H3 H3C,,. (N, Nr,NJ, CH3 1H N¥R
(300 M, DI ,ag,pm., ,?’m@gf 84 Hz, 3 H 1.32 (d, J=5.84 Hz, 3 H)
1.62 (sf 3 W 65 s - -

Chiral N
\< H cH,

__ &ﬁ\ 1H NMR (500 MHz, D20) d ppm 0.81 (s, 10 H)

1.10(s,2H)1.29 (s, 1 H) 1.59 (s, 8 H) 1.65 (s, 4
N
A80 \_/ \) 129 | 1) 1.92 (s, 2 H) 4.65 (s, 2 H) 7.65 (s, 2H)8.04 5,
2H)8.11 (s, 1 H)8.68 (s, 1 H).
N-(5-((3S,8aR)-3-((S)-sec-butyl)-
octahydropyrrolo[1,2-a]pyrazine-2-carbonyl)-
6,6-dimethyl-1,4,5 6-tetrahydropyrrolo[3,4-
c]pyrazol-3- yl)plcollnamlde

Chiral m
\< CH

1H NMR (500 MHz, D20) d ppm 1.12 (s, 3 H)
A81 125 119 (s,2H)1.36(s,4H) 1.54 (s, 5H)1.59 (s, 7
H)1.82 (s, 1H)2.94 (s, 1H)4.59 (s, 3 H) 7.65 (s,

2H)8.04 (s, 2 H)8.11 (s, 1 H) 8.68 (s, 1 H).

(S)-N-(5-(3,3-dimethyl-octahydropyrrolo[1,2-
a]pyraznne -2-carbonyl)-6,6-dimethyl-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-
yI)plcollnamlde

Chiral @
\< CH

1H NMR (500 MHz, D20) d ppm 1.00 (s, 4 H)
A2 81.8 112 (s, 17H) 1.52 (s, 2 H) 1.57 (s, 2 H) 1.61 (s, 2
) H) 165 (s, 3H) 3.84 (s, 1 H)4.48 (s, 1 H) 4.70 (s,

1H)7.65 (s, 1H)8.06 (s, 3H)8.69 (s, 1 H).

N-(5-((3R,8aS)-3-((R)-1-tert-butoxyethyl)-
octahydropyrrolo[1,2-a]pyrazine-2-carbonyl)-
6,6-dimethyl-1,4,5 6-tetrahydropyrrolo[3,4-
c]pyrazol-3-yl)picolinamide




1.81 (
H 3.36

d, J=1.880Hr($/2545 7.70 (m 1 H)
9.47 (s,

(
1H

1 H) pyran-4-Api perazi ne-4-carbonyl) -6, 6-di net hyl -
1,4,5, 6-tetrahydropyrrol o[ 3, 4-c] pyraz®l - 3- Api col i nam de OH3CCH3
ACN, NH H3C,..CN'\/'N 1H NWR (300 MHz, DWVSO- d6) 5 1.06 (d, J=5.84 Hz,
N-. te CH3 3 H 1.23- 1.28 (m 1 H 1.32 (d, J=4.33 Hz, 3 H 1.62
..,-0 (Q QH)’IGQ(Q ?FI)?OA-?’IQ(m’II—I)?RQ-?R’IA’IA?---_
<10 (m 41thx)H) 2.59 -2.81 (m 1 H 2.83 28 (m 1 H 3.05-3.20 (m 1H)
3.21 -3)48. (in, 4 H 3stdaud 46 (M 1| @ 1H NMR
. cHCH
Chiral CH )‘N
. 'H NMR (500 MHz,D,0) d ppm 0.85 (s, 5 H) 1.00
A83 9.53 (d, J=5.49 Hz, 5 H) 1.59 (d, J=14.28 Hz, 10 H)
) 1.65(s,4H)4.63(s,3H)7.65(s,2H)8.04 (s, 2
\ Y H)8.10 (s, 2 H) 8.68 (s, 2 H).
N -(5-((2R,5S)-2-(2-hydroxyethyl)-5-methyl-1-
propylpiperazine-4-carbonyl)-6,6-dimethyl-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-
yl)picolinamide
N s CH;
. N
Chiral >E _< H
1H NMR (500 MHz, D20) d ppm 0.79 (d, J=6.59
Hz, 8 H) 1.06 (s, 1 H) 1.48 (s, 3 H) 1.57 (s, 6 H)
A84 139 1.64 (s,2H)2.01(s,2H)4.13 (s, 1H)4.34 (s, 1
N\ / H)4.66 (s, 2 H) 7.65 (s, 2 H) 8.03 (s, 2 H) 8.10 (s,
2H)8.68 (s,2H)10.33 (s, 1 H).
-(5-((3S,7R,8a8S)-3-((S)- sec-butyl)—? hydroxy-
octahydropyrrolo[1 2-a)pyrazine-2-carbonyl)-
6,6-dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-yl)picolinamide
; /N CH, CHso
Ne Il N
Chiral \ _4$ﬂ CHy 1H NMR (400 MHz, DMSO-d6) d ppm 1.23 (d,
o N S '\ CH J=6.57 Hz, 3 H) 1.24 - 1.36 (m, 1 H) 1.58 (s, 3 H)
N it 1.62(s,3H)1.63-1.78 (m, 4 H) 1.78 - 1.87 (m, 1
AB5 = 152 H) 1.90 - 2.02 (m, 1 H) 2.21 (dd, J=10.61, 3.28
\ /N ’ Hz, 1 H) 2.67 - 2.82 (m, 2 H) 2.92 (t, 1 H) 3.83 (d,
: J=8.59 Hz, 1 H) 4.48 - 4.66 (m, 2 H) 8.37 (d,
0 J=8.59 Hz, 1 H) 8.79 (dd, J=8.59, 2.53 Hz, 1 H)
N-(6,6-dimethyl-5-((3S,8aS)-3-methyl- 9.44 (d, J=2.53 Hz, 1 H).
octahydropyrrolo[1,2-a]pyrazine-2-carbonyl)-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-yi)-5-
nitropicolinamide
{ 7N,
Chiral OYN : N 1H NMR (400 MHz, DMSO-d6) d ppm 1.23 (d,
J=6.57 Hz, 3 H) 1.30 (dd, J=10.61, 6.57 Hz, 1 H)
N__.CH, O N 1.60(s,3H)1.63(s,3H)1.68-1.77 (m, 3 H)
A86 J/ - 7N 74.1 1.80-1.88 (m, 1H)1.95-2.04 (m, 1 H)2.22 (dd,
N F\__ ) J=10.61, 3.54 Hz, 1 H) 2.68 - 2.85 (m, 2 H) 2.85 -
F 3.01 (m, 1 H)3.70 - 3.90 (m, 1 H) 4.41 - 4.69 (m,
. . 2H)8.03-8.28 (m, 1 H)8.65(d, J=1.77 Hz, 1 H)
N-(6,6-d|methyl-5-((3S,SaS)-S-methyI- 108)6 (S, 1 H) 11.98 - 12.37 (m' 1 H)
octahydropyrrolo[1,2-a)pyrazine-2-carbonyl)-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-
3,5-difluoropicolinamide

m 5H 1.81 -1.99 (m 2 H 2.69 -
- 3.55(m 3 H 3.8 (m 1H 3.97 (d,
8.05 - 8.18 (m 2 H

2.99 (m 2 H A146 1.7 3.30 (s,
4.72
8CTABLods/ 082 75 Hz,

N/ J=9.04 Hz,

2 H

1

1 N-(5-((2R 56)-2,5-di nethyl-1-(tetrahydro-2H H) 10.87 (s,

N



3.54 - 3.71 (m 2 H 3.72 - 3.81 (m 1H 3.81 -3.91

N- (5- {k2S, 5R) - 2, 5- di et hyl

-4- (tetrahydrof uran-

H) 7.65 -wozdog(m2594% H) 7.99 3-yl net hyl) pi perazi n- 1-yl | earhprgdpeose20-
8.74 (d,

-8.16 (m 1 H) 8.09 (d, J=0.94 Hz,
di rethyl-1, 4,5, 6-tetrahydropyrrol o[ 3, 4-

1H

(m 1 H 4.63 - 4.80 (m 2

2

ci pyrazol - 3-yl) pyridi ne-2-carboxamdgg .J=4.52 Hz, 1 H 9.56 (br. s., 1 H)
10.86 (s, 1 H. HN / 0.,".NN 1 CO0O 1H NWR (300 MHz,
CHLOROFORMd) 8 ppm 1.06 (d, | ki.ON J=6.03 Hz, 3 H), 1,20 (d, J=5.84 Hz,
3H, 1.73 (s, 3 H), 1.81 (s, 3H 215 - 232 (m 1 H _ 265 . 280 (m
Al148 C. .p%N48.3 H, 2.80 - 2.91 (m 1 9*’300-314 (m 1 H, 324- ¢--
3.41 (m| o M), 3.59 - 3uQdudm 2 H, 4. %4n-|4.83 (m 2 yqmet), 7.47 - 4.59
(m 1 H 7193 (Gwa L 1), 7.87 - 7.99 (m 2
N CHJ
1H NMR (400 MHz, DMSO-d6) d ppm 1.22 (d,
J=6.82 Hz, 3 H) 1.24 - 1.37 (m, J=10.74, 6.69 Hz,
1H)1.57(s,3H)1.62(s,3H)1.65-1.77 (m, 2
H) 1.78 - 1.87 (m, 1 H) 1.97 (q, J=8.59 Hz, 1 H)
A87 \S 323 | 2.23(dd, J=10.48,3.41Hz, 1 H)2.71-2.82 (m, 2
CH \ N H)2.86 -2.98 (m, 2 H) 3.05 (s, 6 H) 3.31 (s, 1 H)
3.84 (d, J=2.78 Hz, 1 H) 4.40 - 4.75 (m, 2 H) 6.81
(dd, J=5.81,2.78 Hz, 1 H) 7.34 (d, J=2.78 Hz, 1
N-(6,6-dimethyl-5-((3S,8aS)-3-methyl- H) 8.22 (d, J=5.81 Hz, 1 H). v
octahydropyrrolo[1,2-a]pyrazine-2-carbonyl)-
1,4,5 6-tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-4-
(dimethylamino)picolinamide
Chiral
o CHEH, 'H NMR (400 MHz, DMSO-ds) d ppm 1.25 (d, .
)\\N N J=6.57 Hz, 3H) 1.27 - 1.38 (m, 1 H) 1.61 (s, 3 H)
N 4 N 1.65 (s, 3H) 1.66 - 1.79 (m, J=10.36 Hz, 2 H)
N CH, /m 1.80 - 1.89 (m, 1 H) 1.94 - 2.07 (m, 1 H) 2.24 (dd,
AB8 N X 17.8 | J=10.61,3.79 Hz, 1 H)2.75-2.86 (m, 2 H) 2.93
N (t, J=9.35 Hz, 1 H) 3.34 - 3.43 (m, 2 H) 3.87 (s, 1
) o : H)4.52-475(m,2H)7.73-7.81 (m, 1 H) 7.92
N-(6,6-dimethyl-5-((3S,8aS)-3-methyl- (t, J=7.45Hz, 1 H) 8.14 (d, J=8.34 Hz, 1 H) 8.21 -
octahydropyrrolo[1,2-a]pyrazine-2-carbonyl)- 8.30 (m, 2 H) 8.65 (d, J=8.59 Hz, 1 H).
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-
ylquinoline-2-carboxamide
Chiral
0 CHECH, 'H NMR (400 MHz, DMSO-ds) d ppm 0.94 - 1.05
%Ha )\\ (m, 6 H) 1.58 (s, 3 H) 1.67 (s, 3 H) 2.00 (dd,
(\N N 7 N J=11.12,9.35 Hz, 1 H) 2.37 - 2.45 (m, 2 H) 2.74
N 2 (dd, J=11.24, 2.65 Hz, 1 H) 2.88 (dd, J=14.15,
A89 N N « | 157 7.58 Hz, 1 H) 3.01 - 3.11 (m, 2 H) 3.22 - 3.42 (m,
CH, N ’ 1 H)4.65 (s, 2 H) 5.15 (d, J=10.11 Hz, 1 H) 6.21
o (d, J=16.93 Hz, 1 H) 5.80 - 5.95 (m, 1 H) 7.70 (dd,
; : : J=6.95, 5.18 Hz, 1 H) 8.04 - 8.12 (m, 1 H) 8.14 -
N-(5-((+/-)-trans-1-allyl-2,5-dimethylpiperazine- =
4-carbonyl)-6 6-dimethyl-1,4,5,6- 8.20 (m, 1 H) 8.74 (d, J=4.29 Hz, 1 H).
tetrahydropyrrolo[3,4-c)pyrazol-3-
yl)picolinamide
CH
cH,[ NS
) / 1H NMR (400 MHz, CD30D-d4) d ppm 0.92 (t,
J=7.43Hz,3H)1.40-1.54 (m, 2 H) 1.64 - 1.97
(m, 10H)2.13-2.40 (m, 3H)2.56 - 2.71 (m, 1 H)
A90 /7-—\CH 107 3.04-322(m,3H)3.36-3.47 (m, 1 H)4.76 -

N-(5-((3S,8aR)-3-ethyl-octahydropyrrolo[1,2-
a]pyrazine-2-carbonyl)-6,6-dimethyl-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-

yl)picolinamide

4.86 (m, 2H)7.49-7.71 (m, 1 H) 7.94 - 8.10 (m,
1 H) 8.21 (d, J=7.81 Hz, 1 H) 8.71 (d, J=4.78 Hz,
1 H).




H, 8.27 (d, J=7.91 Hz, 1 H), 8.63 (d, J=4.14 Hz, 1 H),
N-(5-{[(23,5R) -2, 5-di rrethyl 4-(1, 3-oxazol-4- 10.36 (s, 1 H).
yl met hyl )\popeomsml yl i carbonyl}- 6, 6-di net hyl - PCT/IB2008/000862
1,4,5, 6-tetrahydropyrrol o] 3, 4-c] pyrazol -3- y1)pyridi ne-2- car boxam de OH
3CCH3 ) LN H3C,..C\\/ "ItH N-Y\-"CH3 1H NWR (300 MHz, DMBO-d6) 5
0.95 - 1.07 (m 6 H) 1.33 - 1.54 (igs2 H) 1.33- 1.54 (m 1 H) 1.54 - 1.63
(0).HNO (m 5 H 21.67 (br. s., 4 H 111 - 2.22 (m 1 H 2.68 - A149 N <10
291 (m 1 H 2.68 - 2.917 (m 2 H 3.06- 3.20 (m 3 H 3.06 - 3.20 (m 1
H 3.20--328 (m 1 H) 388 (d 1=0. 04 Hz 2 H) 4 02 - 4 18 (in
4.56 - 4.71|/(m 2 F H 7.93 - 8.04 (MK® |H) 8.19 - 8.29 (m 1 H 8.69 -
8.79 No. Structure (nM) 1H NMR
cH,CHs A
Chiral 6_/2' 1H NMR (400 MHz, DMSO-d6) d ppm 1.22 (d,
N J=6.57 Hz, 3 H) 1.24 - 1.37 (m, 1 H) 1.57 (s, 3 H)

cH,0 161 (s, 3 H) 1.63- 1.78 (m, 2 H) 1.78 - 1.88 (m, 1

H) 1.97 (g, J=8.67 Hz, 1 H) 2.21 (dd, J=10.48,

A1 j/ 203 | 3.41Hz 1H)2.65-283(m, 2H)2.91( 1H)
3.33 (d, J=9.60 Hz, 2 H) 3.82 (s, 1 H) 4.42 - 4.67

(m, 2 H) 8.07 (d, J=8.34 Hz, 1 H) 8.31 (dd,
5-bromo-N-(6,6-dimethyl-5-((3S,8aS)-3-methyl- J=8.34, 2.27 Hz, 1 H) 8.85 (d, J=2.27 Hz, 1 H)
octahydropyrrolo[1 2-a)pyrazine-2-carbonyl)- 10.83 (s, 1 H) 12.07 (s, 1 H).
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-
yl)picolinamide

CH,
CH N,
Chiral - Q N Noo 1H NMR (400 MHz, DMSQ-d6) d ppm 1.22 (d,
J=6.82 Hz, 3 H) 1.24 - 1.35 (m, 1 H) 1.57 (s, 3H)
N N 1.61(s,3H)1.63-1.77 (m,2H)1.79-1.88 (m, 1
ICHs J N\ H) 1.92 -2.01 (m, 1 H) 2.21 (dd, J=10.48, 3.41
A92 _ 20.3 | Hz 1H)2.70-2.83(m,2H)2.85-2.97 (m, 1 H)
£ 3.33 (dd, J=12.25, 2.40 Hz, 2 H) 3.75 - 3.90 (m, 1
N-(6,6-cmethy .&((35,825)-3methyi- (4 10,84, 4.5 Hz. 1 10 .72 (3, 922,78 M 1
octahydropyrrolo[1,2-a]pyrazine-2-carbonyl)- H) 10.74 (s, 1H) 12 13 (s, 1H) ' '
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-5- ’ ’ ’ ’
fluoropicolinamide
cHfts
(0] N,
>_N ' P 'H NMR (400 MHz, DMSO-ds) d ppm 0.98 (d,
(N o) J=6.06 Hz, 6 H) 1.58 (s, 3H) 1.67 (s, 3 H) 2.03 -
CHy N_)—'CHa N 2.18 (m, 1 H)2.33-2.47 (m, 4 H) 2.74 - 2.88 (m,
2 H) 3.05 (d, J=9.85 Hz, 2 H) 3.25 (s, 3 H) 3.39 -
A3 — 7 N\ 636 | 3.49 (m, 3 H) 4.66 (s, 2 H) 7.65 - 7.80 (m. 1 H)
CHp o~ 8.00-8.12 (m, 1 H) 8.17 (d, J=8.08 Hz, 1 H) 8.66
N-(5-(+/-)-trans-1-(2-methoxyethyl)-2,5- 8.83 (m, 1H).
dimethylpiperazine-4-carbonyl)-6,6-dimethyl-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-
_yl)picolinamide
o CHich,
*H NMR (400 MHz, DMSO-ds) d ppm 0.99 (dd, 6
CH, N H) 1.58 (s, 3 H) 1.63 (dd, 1 H) 1.67 (s, 3 H) 1.95 -
N = 2.09 (m, 1H)2.39-247 (m,2H)2.70-2.82 (m,
o~ ~ | 1H)2.86-299 (m, 1 H)3.01-3.15(m, J=7.83
A94 CH N 238 | Hz, 3H)3.22 (s,2H)3.33 (s, 4 H)4.66 (s, 2 H)

511-5.28(m, 1 H) 5.87 (d, J=15.16 Hz, 1 H)
7.70 (dd, 1 H) 8.08 (t, J=7.45 Hz, 1 H) 8.17 (d,
N-(5-((+/-)-trans-1-(3-methoxypropyl)-2,5- - -
dimethylpiperazine-4-carbonyl)-6,6-dimethyl- J=7.83 Hz, 1 H)8.73 (d, J=4.04 Hz, 1 H).
1,4,5,6-tetrahydropyrrolof3,4-c]pyrazol-3-
yl)picolinamide




N-(5-{[(26,5R) -2, 5-di met hyl-4-(tetrahydro-2H

pyran- 4-yQpi perazin-1-ylicarbonyl}-6, 6-

di met hyl -wp2p&/Bsw4ét r ahydr opyrrol o[ 3, 4- PCT/IB2008/000862
c] pyrazol - 3-y1) -5-fl uoropyridi ne-2-carboxamde (in, 1 H. WD
2008/ 125945PCT/ | B2008/ 000862 - 89 - Ex. No. Structure PKCI3 Ki (nM 1H NWR
A150 OH3CCH3 , IN H3eHNO -..G <7..7é\-

N (5-((2R, 5S)-2-(2-hydroxyethyl)-1, 5-

di met hyl pi per azi ne-4-car bonyl) -6, 6-di net hyI,-

14,5,6-tetrahydropyrrolo[3 4-clpyrazol - yl)picolinam de (lsomer A) 42

T AY 7 0
1H NMVR 3%0 M4z, DMSO-d6) 50.96 (d, J_GPP%? Hz, 3 H) 1.37 - 1.52 (in, 1]hH)
H M 9

1.59 (S| e H) 1.63 - legderkan 1 H) 1.67 6. |3 H 1.86 -pin (m 2 H 1 92
- 1.99 JH)ZJ_J_-Z,édsu’l ZH ZBb- Z.79(m LT H 298 - 3.15 (i|n, 1
H)2.98— 115 (m ld-l) @8, 3.50 (ijn, 2 1) 3.38-3.50 (in 1H 4.57 -
4.73 (m| 2 H) 7 65 - c’} |‘|) 8. 04 - 8| LdmrToo MrkbmBo-dedd prddido M 4 H)
8.73 (d} J=4. H(_/HLH 10. .| 1 HjJ=5A0%19 Hr1ise CHS 158 (&N 94 -
HO - -/ Thr ’\% ’ 1""\ EXTR 3'18Em'11HF;)326320-32i16((m'2J;?%%7:3|?:'22 :))

. . S, . -3, m, . ,
N- (54(26,'58) - 2- (2 h droxyet hyh)/1, 5' ' 466 (s, 2 H) 7.66 - 7.73 (m, 1 H) 8.03 - 8.11 (m, 1

di met hyl{pi par azi ne- 4*car bon Ig i net hyl | H)8.17 (d, J=7.58 Hz, 1 H) 8.74 (d, J=4.29 Hz, 1

1, 4,5, 64tet r&H%T’Q R N Fyﬂﬁwﬁ "EZE V?Zgiol -3- Yyt pi colinami de (lsomer B) 152
1H NVR (300 |MHz, te 6 b3, .l]p ol3d J96.59 Hz, 3 H 1.42 -1.55 (n, 1 H)
1.61 (d,|.J=10.93 Hz, WpitdlinathidgQ -1,82 (jm 1 H) 1.87 - 1,96 (in, 2 H) 1. .99
-2.11 (m 1H)215(<s *BCF’+)220-2.32(rr 1H 2.77 - 290 (m 1 H

3.06- 3|14 (m 1 H NAO (i n, 1 1H 3. B0 nvR340D mHE BMSA-ddrd ppd 040 (¢ 3.|55
(m 1 HJ 3.538 - &g&( -4.167 (rrJ23 37H)@5974d#6qs4dz3m>1§8 8.03
- 8.12 (m 1 2)‘0819m\1 873(d 34 Db 194;3 (f@r s.,
1 H. Al3Zes NH H3CC”3 rI N-Y- 282 |2 2.70 (m, 1 H) 2.70 - 2.76 (m, 1 H) 2.95 -

N- (5" -{[ (25, ydr 0- P46 (m, 3 H) 467 (q, 2 H) 7.65- 7.73 (m, 1 H)

pyr an- 4]yl ITE't hX F zyl ?1« éﬁg)ony 1} -4 | &04-B.11(m, 1 H)BA7 (d, J=7.83 Hz, 1 H) 873
di hydr o 1H- $pi r oles: &g dawoee?p i , J=4.80 Hz, 1 H).
pyrrol o[l3, 4-c] pyr azol Yei®linapidlg pyr | d| ne-|2-

3CH
CH, NJ\N ’ 'H NMR (400 MHz, DMSO-dg) d ppm 0.86 (d,
CH N\)\ 2N J=6.32 Hz, 3 H) 0.97 (d, J=2.53 Hz, 3 H) 0.98 (d,
CH J=2.27 Hz, 3 H) 1.05 (d, J=6.57 Hz, 3 H) 1.58 (s,
CH, N = 3H)1.67(s,3H)1.97-2.05(m, 1 H)2.31-2.41
A97 o/ 69.2 {m, 1H)2.54-2.57 (m, 1 H)2.57 -2.62 (m, 1 H)
5 N 265-274(m,1H)2.95-3.08(m,2H)3.10 -
. 3.19(m, 1 H)4.66 (s, 2 H) 7.70 (dd, J=6.44, 4.93
_ N-(5-((+/-)-trans-1-isopropyl-2,5- Hz, 1 H)8.04 - 8.11 (m, 1 H) 8.17 (d, J=7.83 Hz, 1
dimethylpiperazine-4-carbonyl)-6,6-dimethyl- H) 8.74 (d, J=4.55 Hz, 1 H).

1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-
yl)picolinamide
9 CH,CH,

CH:\/\NJ\N N . '"H NMR (400 MHz, DMSO-ds) d ppm 0.03 - 0.13

N\)\CH _N (m, 2 H) 0.39-0.54 (m, 2 H) 0.78 - 0.89 (m, 1 H)

3 = 0.97 (d, J=6.06 Hz, 3 H) 1.00 (d, J=6.06 Hz, 3 H)

AGS L N Ao 194 | 1-58(s,2H) 1.68 (s, 3 H) 2.05-2.21 (m, 2 H)

N . 2.34 -2.47 (m, 2 H) 2.96 (dd, J=11.37, 2.78 Hz, 1

0 H) 3.01 - 3.11 (m, 2 H) 4.66 (d, J=4.04 Hz, 2 H)

N-(5-((+/-)-trans-1-(cyclopropylmethyl)-2,5- 7.66-7.76 (m, 1 H)8.03-8.11 (m, 1 H)8.17 (d,
dimethylpiperazine-4-carbonyl)-6,6-dimethyl- J=7.83 Hz, 1 H) 8.73 (d, J=4.29 Hz, 1 H).

1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-
yl)picolinamide

o CH;cH,

'H NMR (400 MHz, DMSO-dg) d ppm 0.94 - 0.98
\)\ (m, 2 H) 1.00 (d, J=6.06 Hz, 3 H) 1.04 (d, J=6.06
N CH, Hz, 3 H) 1.58 (s, 3 H) 1.67 (s, 3 H) 2.00-2.18 (m,
o™ 19.9 |2H)2:32-246 (m, 2 H)280-2.90 (m, 1 H) 3.05
) -3.17 (m,2H)3.67-3.79 (m, 1 H)4.65 (s, 2 H)
7.70 (dd, 1 H) 8.03-8.12(m, 1 H) 8.17 (d, J=7.58
N-(5-(1-(3-hydroxypropyl)- 2 5- Hz, 1 H) 8.73 (d, J=4.29 Hz, 1 H).
dimethylpiperazine-4-carbonyl)-6,6-dimethyl-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-
yl)picolinamide

A99




carboxani de 76.2 1H NMR (300 MHz, DMSO-d6) 5 0.94 (d, J=5.84 Hz, 6 H) 0.98
- 1.08(m 5H 1.08- 1.23 (n, 2 H 1.49 - 1.59 (m 1 H 1.59- 1.76(m 3
H 1.92 -WoQgms942 H) 2.17 -2.31 (m 1 H) 2.71 - 2.86 POI/IR200808868 - 3. 19
O, 1 H 3.19 - 3.29 0n, 3 H 3.76 - 3.92 (m 2 H 4.69 - 4.88 (m 2 H
7.64 - 7.78 (m 1 H) 8.03 - 812 (in, 1 H 812 -8.23 (m 1 H 8.73 (d,
J=4.14 Hz, 1 H) 11.00 (br. s., 1 H.42.01 (br. s., 1 H. A153 oHscCH3 )L
",NNH H3c,..cr 1\CH3e LNFN N _,t" RNo <,;H3 oi ---

N45- ({(2S,5R) -2, 5-di net hyl-4-[(3- nethyl oxetan-3-yl)nethylipiperazin-1-

yl }carbanyQ-6,6-dinethyl-1.4. 5 6-
t et r ahy Eﬁ%@rrol o[ 3, 4- c] pyr azol - 3-yl ] Jy?%i he- 2- carboxani de 1H NMR (300

MHz, CHIGROFORM d) 51.Qd,dkbe J=6.22 Hf, iinH) 1.14 (d, Jgfmw Hz, 3 H) 1.39
(s, 3 HI7Z(S, 31 IcoL (S, 3 ) 1.9Z-[204(m I A 24T - 25T (n, 1
H)2.52-265(m1H)3H N- 2.65 (m 1 H 2.68- 2.76 (m 1 H 2 76]-
2.85 (m 1 H) 3.13 - 4n, 1 H 3. 41 -31.!-5\BII (mow&izld):3do)28pmos¢(c88 (m 2
H 4.48(d, [J=5.65 Hz 55 (d, J=5. 65 )143 gn. 1)
7.49 - .58 (m 1 o(m 1H 8% ﬁz1, P 4 (d,
J=4,52 H101 (s, cg, N WO 20084125504 amH)gfag- _
Ex. No. Structure KCbh Xi n 1H NVR Al154 - 57 7§QNNHH->I?5 €8 - 808 (n},

HO-- /- : <RNO_ CHSN—(5NSSt}aS)3I®pmpyIN- [5-({ (25, mgsaowﬁw*%wyazw g,

met hyl pfopyl|] (p"ii Ir‘ﬁéft Iﬁetrygh 2 %{:ﬂ)l yl | clar bonyO- 6, 6- di net hyl - 14,5, 6
tetrahyirop;rro Ol Ao Ly oi}:zag’iy dyri dijne-2- carboxami de 25.1 1H NR}/R
(400 MHE, VEOD) 81 00 T 6@ m 6 A 1.08- . I8(m 3 A I1.50- I.60(m Z|H)

1.66 (s| 3 f) 1.69(s, S4H(2v07 -2.10|(m I H 2.41 -2.49 (m 1 H) 2.5
2.52 (m 2 1) 2. ¥ .05 - 3 1hhwmkMoo MHEDZorh & ppm 0274, (M) 1
H 3.70{- 3{76 (m 1 2 I—Dgga?l}sﬂ;zzfg%)ﬁm 1146 k) 154)21%595( -1.95
(in, 1 p 8l10 > 61 ( 281 shT6tpd Hegt 239 (m

H3C, , , CLAI hi 148 [ 2351 (m, 1H) A 36)53 (m, 1H)4T6 456 (m,
1H)4.79 - 4.87 (m, 1 H) 7.07 - 7.21 (m, 2 H) 7.84

(48]

-7.85(m, 1 H).
2 ,4-difluoro-N-(5-((3S,8aS)-3-isopropyl-
octahydropyrrolo[1,2-a)pyrazine-2-carbonyl)-
6,6-dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-yl)benzamide
CHy N
A\ 1H NMR (400 MHz, CDCI3-d) d ppm 0.89 (t, J =
>_N N 7Hz, 3H), 1.14 (d, J = 4Hz, 3H), 1.25-1.35 (m,
N 1H), 1.40-1.60 (m, 2H), 1.60-1.90 (m, 1H), 1.71
AL om0 f
0" \.. 3 (s, 3H), 1.77 (s, 3H), 1.85-2.00 (m, 1H), 2.05-2.20
A102 N 45.9 (m, 1H), 2.25-2.40 (m, 1H), 2.70-2.85 (m, 2H),
~ ) 2.89-2.93 (m, 1H), 3.05-3.25(m, 2H), 3.40-3.50
CH, . (m, 1H), 3.65-3.90 (m, 2H), 4.05-4.25 (m, 1H),
. 4.60-4.85 (m, 2H), 6.93 (dd, J = 8.5Hz, J =
2,4-difluoro-N-(5-((2R,55)-2-(2-hydroxyethyl)-5- 11.6Hz, 1H), 7.01-7.10 (m, 1H), 8.05-8.20 (m,
methyl-1-propylpiperazine-4-carbonyl)-6,6- 1H), 9.00-9.10 (m, 1H).

dimethyi-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-yl)benzamide
Chiral

CH CH,
1H NMR (400 MHz, DMSO-d6) d ppm 1.21 (d,

J=6.57 Hz, 3 H) 1.23 - 1.35 (m, 1 H) 1.57 (s, 3 H)

\)\ 1.60 (s, 3H) 1.62 - 1.77 (m, 2 H) 1.78 - 1.87 (m, 1
CH, | ,>\Br 129 | H)1.96 (g, J=8.59 Hz, 1 H)2.20 (dd, J=10.36,

Z | 3.54 Hz, 1 H) 2.69 - 2.82 (m, 2 H) 2.86 - 2.96 (m,

1 H)3.25-3.44 (m, J=9.09 Hz, 2 H) 3.77 - 3.88

2-bromo-N-(6,6-dimethyl- 5-((3s 8aS)-3-methyl- g;"'11H";)141'_‘g%'(:'ﬁ5}j;'_" 2H)8.52 (s, 1H) 10.66

octahydropyrrolo[1,2-a]pyrazine-2-carbonyl)-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-
yDthiazole-4-carboxamide

A103




CH3 N N[ 5-(1(2S,5R)-4-[(1S)- 3- hydr oxy-1-

nmet hyl propyl ] - 2, 5- di net hyl pi perazi n-1- yllcarbonyl)-6, 6-dinethyl-1,4,5, 6-

t et r ahydrwpynesol26443, 4- c] pyrazol - 3-yl i pyri di ne-2- car box2eiraB2040®s®H NVR
(400 MHz, Me6D) 60.99-1,01 (n, 6 H 1.15 - 1.17 (m 3 H 1.44- 1.56 (m 2
H 1.58 (s, 3 H 1.60 (s, 3 H 1.91 - 1.99 (m 1 H 2.23 - 2.29 (m 1 H)
2.43- 2.50 (m 2 H 2.89 - 2.96 (m.28H) 3.04 - 3.10 (m 2 H 3.69 - 3.77
(m 1H 4.68- 484 (m 2H 7.50- 7.53(m 1H 7.90 -7.94 (m 1 H 8.10
- 811 (m 1 H 859 -8.60(m 1 H. A156 OH3CCH3 ,,)\--N,NH H3C,..r1\/14

CH 3 HN. HO-/-0 67'N ----.") N[5-({(2S 5R)-4[2-(2-hydroxyet hoxy)ethyl k
2, 5-di mtﬁgl pi perazi n-1-yl } car bony1) - 6, BKC"
di met hyll-J,. 4. 5, 6-t et r aygltppyrrol of 3, 4- (nM) 1H NMR
c] pyrazqi=3-[yI T pyrTdl ne- Zcked.boxam de |08 IH NVR (400 VFZ, lVEUL)) 5
0.98-1.012 (m 6 H 1.60 (9 !';) 1.69 (s, 3H)208-213(m H)2’37-
2.43 (mj 1 H) 2.47 - W yp2 H 2.89 - 2[9 2 H
3.44 - 3.47|(m 2 H) 3850 - 3361 (m 4 H 4 1",&?( 00 ﬁs‘ﬁge)ﬁ)"p’? %n%‘. 54
(m 1 Hf 7.91 - 7.95/(m~ ¢4 8.10 - 8 12 (q632142H)H)82 38 Gn. 69) H)H)
A157 0CH (43 CHr) or...goN.". N ,| g7 1@(ﬂ3ﬂ55§Hz AH)-2-19 Np.43|(m, 3H)
N—(5-{[Q22,ER) 4- (2-Tfet hoxyet -2, 5- 233(d3;5103 Hz, 1 H) 2.72 - 2.94 (m,’3 H)
: : (m, 1H)3.67-3.82(m, 1 H)4.44 -
di met hylipi pe %é@,méﬂég‘s P Yid) 3Gy d oll et hyk 74 m, 2 H)7.64-7.73 (m, 1 H) 8.01-8.11 (m,
1, 4,5, 6t et rlehydiyapyh 10h&visz ol - 3- yilhpyeiskine- 124 sea-lsaxanmi de 3§. 8
1H NMR (1300 M—lzeno[m@@ad&Zér m®588 -1 1.07)(m 6 H, 1.58 (s, 3 H), 1.|67
(s, 3 Hj, 2.|10 (te}fah kopgronidgisioyrpoldy | 2,132 - p. 48 (m 3 H,2.75-2.91 (n] 2
H), 3.06(dd,—3=92; ok ; (s 13 H), 339 =346 (21,
4.66 (s, 2 H), 7.64 - 787 ~m 1 H, 803 -[8.13 (m 1 H, 8.14- 8.24 (jin,
1 H), 8/69 -| 8.80 (m®@ \ 20.86 (br.|s., ;f%ﬁ%’ﬁ@%??pmﬁ';l Wo
2008/ 12%945RCT/ 02008/ Q00862 -, 91 - Ex.| No. B "NVR
9 )21 (m
A158 OCi CH,| ) LNN ICHGO J=10.83 Hz, 1 H) 2.98 - 3.25 (m, 3 H) 3.47 (d,
A105 N N , 109 | J=12.59 Hz, 1 H) 3.92 - 4.04 (m, 1 H) 4.65 - 4.81
(m, 2 H)5.02-5.24 (m, 1 H) 7.58 - 7.66 (m, 1 H)
F = 7.99 - 8.06 (m, 1 H) 8.20 (d, J=7.81 Hz, 1 H) 8.67
N-(5-((3S,7S,8aS)-7-fluoro-3-methyl- -8.75(m, 1 H).
octahydropyrrolo[1,2-a]pyrazine-2-carbonyl)-
6,6-dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-yhpicolinamide
o 'CH,
NN 1
CH, /N TN H NMR (400 MHz, DMSO-ds) d ppm 0.85 (t,
N J=7.33 Hz, 3 H) 0.97 (d, J=5.31 Hz, 3 H) 0.99 (d,
N CH, z | J=6.32 Hz, 3H) 1.36 - 1.49 (m, 2 H) 1.58 (s, 3 H)
No I 1.67 (s, 3H) 1.95 (t, 1 H) 2.10 - 2.22 (m, 1 H) 2.41
A106 s N 39.5 | (4 J=6.57 Hz, 2 H) 2.52 - 2.64 (m, 1 H) 2.79 (dd,
0 J=11.12, 2.78 Hz, 1 H) 3.02 - 3.14 (m, 2 H) 4.65
N-(5-(+/-)-trans-2,5-dimethyl-1- (s, 2 H) 7.70 (dd, 1 H) 8.08 (t, 1 H) 8.17 (d, J=7.83
propylpiperazine-4-carbonyl})-6,6-dimethyl- Hz, 1 H)8.73 (d, J=4.29 Hz, 1 H).
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-
yl)picolinamide
O CH, CH,
N N 'H NMR (400 MHz, DMSO-ds) d ppm 0.06 (d,
Cs” N A e J=4.80 Hz, 2 H) 0.45 (dd, J=7.96, 3.66 Hz, 2 H)
N cH, Y 0.76 - 0.88 (m, J=4.55 Hz, 1 H) 0.96 (d, J=5.81
N Hz, 3 H) 0.98 (d, J=5.81 Hz, 3 H) 1.59 (s, 3 H)
A107 68.9 | 1.68 (s, 3H)2.04-2.21(m, 2 H)2.31-2.45 (m, 2
o F H) 2.88 - 2.99 (m, 1 H) 3.00 - 3.09 (m, 2 H) 3.17
=3 . 20 (t, J=7.83
N-(5-(+/-)-trans-1-(cyclopropylmethyl)-2,5- (r(ijz' J1 ?—i)zggg '(t1 T=);9579 rgi 21 '11));%39/ (-t7‘.184 (8m 1
dimethylpiperazine-4-carbonyl)-6,6-dimethyl- H),10 92 (s, 1 I-i) ’ '
1,4,56-tetrahydropyrrolo[3,4-c]pyrazol-3-yl)- ' ! )
2 4-difluorobenzamide




CH CH3 ON N N-[5-({(2S,5R)-4-[(2S) - 3- hydroxy-2-

nmet hyl propyl] - 2, 5- di net hyl pi perazi n-1- yOcarbonyl) -6, 6-di net hyl - 1A 5, 6-

t et r ahydrwpynesol26443, 4- c] pyr azol - 3-yl | pyri di ne- 2- car box@girds2068doogé2 NVR
(400 MHz, MeOD) 8 ppm0.79 (d, J=6.4 HZ, 3H), 1.03 (d, J=6.0 Hz, 3H), 1.07
(d, J=6.0 Hz, 3H), 1.60 (s, 3H, 1.70 (s, 3H), 1.96- 2.07 (m 2H), 2.15 -
2.19 (m 1H, 2.49 - 2.56 (m 2H), 2796 - 2.83 (m 2H), 3.07 - 3.14 (m
3H), 3.44 - 3.46 (m 2H), 4.73 - 4.79 (m 2H), 7.51 -7.54 (m 1H), 7.91 -
7.95 (m 1H, 8.09 - 811 (m 1H, 8.59 - 8.61 (m 1H. A159 OCH CH, "\LN
CH\ ON --. -Cy - [ N[5-(((2S 5R)-4-82R)-3- hydroxy-2- ]
nmet hyl proEnyIJ-Z 5-di net hyI pi per azi n-1- car bonyl) 6, 6- di net hyl - 14,5, -

t et rahydr@pyrrol o[ 3, 4- g}.py@&zol - 3- yI]pyr@N@ he- 2- car boxgyimie. 49.6 1H NMVR
(400 WVHZ,—VBOD) zs ppmouc.z.oCHga J=6.8 H d ) 1UU = qu (m bH) J. 60 (m

311), 1469 (s, 1)&3@ 1.97 (m 2H), . 44 - 2.49
(m 2H) | 269- \N297-300(rr] <4°° %%@D{?ﬁéﬁ 3.40
- 3.48 (m 2H 2)\@78 m 7.[50 - [y, sm)1a 9By ( M
1H), 8. 10708. 12 m 1H), .60 (mu;H192Azen(mH3H>@4ms47|emNH>ua N (.
H3C. . / |oHBNA N-70 0 03c Ja f-no03 fo 250 (m, o707 Rz, 110201 271 Im 1 H 21

m, m m
N-(5-{[ 2315R) 4N((§((J73!1%9%<6996b 1) -2, 5_‘ 2H)4.57 (s, 2 H) 7.20 (s, 1 H) 7.39 (s, 1 H) 7.73
di met hyl| pi per aimkthyipbentide@atban }dmﬁthﬁr i met hiys,-1H)10.89 (s, 1 H) 12.44 (s, 1 H).
1,4,5, 6{t et fahyds ﬁ’f@ﬂv APz gl - 311) -
2, 4- di n’#t hy 1??\) .iﬂfaigl?ugro n;am!ﬁuzz/p;lgm de—24—9—3HHNWR I4GG MHz—Vv \m
1.07-..16(m6H)1 *3H 1.712 - 1 f'(R s 3 H .54
(s, 3 H 2. 40 (d cdz ? H) 2.89 - 3.0 ﬁq“ QQJ%,H)D,E"%?} mﬁ%gw"z H)
3.48-3.%2 (m 1 2 H Mb159 +334m,@2) {. 123(.1{)2»43116& OH3
CCH3 FN| NH CHB;/CN(/ YD(s. 3 H) 1.67 (s, 3H)191 198(m1H)211-

=
o
©
;5
P

9 [2.23(m, 1H)2.34-2.44 (m, 1 H) 2.54 - 2.65 (m,
0 F 1H) 2.76 (dd, J=11.12, 2.78 Hz, 1 H) 3.05 (t,

N-(5-((+/-)-trans-1-butyl-2,5-dimethylpiperazine- jf?ﬁ :Z' 1 :) 3;2 (tst_g);;ff (51’ Ei H_,) gézo ¢
4-carbonyl)-6,6-dimethyl-1,4,5.6- =7.71Hz, 1H)7.39 (t, J=0.47 Hz, 1 H) 7.68 -

tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-2,4- 7.82(m, 1H).
difluorobenzamide
O CH, CH,
CH N~ N J N 'H NMR (400 MHz, DMSO-ds) d ppm 0.92 (d,
3(\ N F J=6.32 Hz, 3 H) 1.03 (d, J=6.32 Hz, 3 H) 1.50 -
: N Ch, 1.60 (m, 5 H) 1.67 (s, 3 H) 1.76 - 1.89 (m, 3 H)
N 1.92-2.07 (m,1H)2.40-2.47 (m, 1 H)2.53 -
A110 o F 813 | 2.58 (m, J=7.07 Hz, 1 H)2.61-2.71 (m, 1 H) 2.91

-3.01(m, 1 H)3.00-3.13 (m, 1 H) 3.17 - 3.27 (m,
N-(5-((+/-)-trans-1-(cyclopentylmethyl)-2,5- (25H1) ?—if ;/0(8892 (':)17',_219 1(;' 414}2 71'33)(5’ 1H)7.73
dimethylpiperazine-4-carbonyl)-6,6-dimethyl- ! ’ ! ’ ’ ’
1.4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-
2 4-difluorobenzamide
CH,CH,

) 1H NMR (400 MHz, DMSO-d6) d ppm 0.82 - 0.90
Chiral &( (m, 3 H)0.91 - 0.97 (m, 1 H) 1.03 (s, 3 H) 1.22 (d,
J=6.57 Hz, 3 H) 1.58 (s, 3H) 1.61 (s, 3H) 1.78
CHyo (dd, J=10.61, 2.53 Hz, 1 H) 2.19 (dd, J=10.36,
I 3.28 Hz, 1 H) 2.32 (dd, J=9.85, 8.34 Hz, 1 H) 2.71
A111 ot E 177 | (d, J=10.36 Hz, 1 H) 2.78 - 2.87 (m, 2 H) 3.08 (dd,
ﬁ _ J=12.38,2.27 Hz, 1 H) 3.22 - 3.25 (m, 3 H) 3.38
(dd, J=8.08, 3.03 Hz, 2 H) 3.74 (d, J=3.54 Hz, 1
N-(5-((38,7S,8aS)-7-methoxy-3,8,8-trimethyl- H) 4.58 (d, J=3.54 Hz, 1 H) 7.58 - 7.76 (m, 1 H)
octahydropyrrolo[1,2-a]pyrazine-2-carbonyl)- 8.02-8.11 (m, 1H)8.11-8.20 (m, 1 H) 8.72 (d,
6,6-dimethyl-1,4,5,6-tetrahydropyrrolo[3,4- J=4.29 Hz, 1 H).
c]pyrazol-3-yl)picolinamide
CH,CH,

&( 1H NMR (400 MHz, DMSO-d6) d ppm 1.14 - 1.22

(m, J=7.07 Hz, 3 H) 1.25 - 1.46 (m, 2 H) 1.47 -

CH,o 1.52 (m, 3H) 1.54 (s, 3H) 1.58 (s, 3 H) 1.60 -
A112 I 186 1.73(m,2H)1.75-1.85(m, 3 H) 1.91 - 2.05 (m,
1H)2.06-2.31(m, 1H)2.66-2.86 (m, 2H)2.86

-3.01 (m, 1 H) 3.23 - 3.37 (m, 2 H) 3.40 - 3.53 (m,

(6 6-dimethyl-5-((35,8aS) 3-methyl- (1mH)2 3H7)6 (s, 1 H) 3.86 - 4.03 (m, 2 H) 4.33 - 4.57

octahydropyrrolo[1 2-a)pyrazine-2-carbonyl)-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-
tetrahydro-2H-pyran-2-carboxamide




5-fluoro- N (5-02R, 58) - 1- (2- hydr oxyet hyl ) - 2, 5-

di net hyl pi perazi ne-4-carbonyl) -6, 6-di rnet hyl -

14, 5, 6- t ewoahesdrepyr r ol o[ 3, 4- cl pyrazol - 3- yOpi col i nam dec38B8)08/a¢d8édVR ( 400
MHz, MeOD) 8 ppm 1.04- 1.15 (m 6 H 1.70 (s, 3 H 1.79 (s, 3 H
2.20-2.30(1 H 2.41 - 2.53 (m 1 H 2.54 - 2.75 (m 2 H 2.87 - 3.05 (m 1
H 3.10- 3.28 (m 3 H 3.64- 3.76 (ngp2 H) 4.74- 4.85 (m H 7.75 - 7.92
(m 1H) 8.27 - 8.29 (m 1 H 8.61 (d, J=2.77 Hz, 1 H WO

2008/ 125945PCT/ 1132008/ 000862 - 92 - Ex. No. Structure PKCh Ki (nM 1H NMR

A162 CR11._ HRCN / IN NCH3 0 | H’%("N- | E - _CH
5-f 1 uor @- N- (|5- { k2S, 5R) - 4- ( 3- hydr oxypr opﬁ'j(f)b
2, 5-di mgtfyl|pi per azi n- gRead bonyl ) -6, 6 (nm 1H NMR

di met hyl[= T, 4,5, 6ch@l I anydr opyrr ol 0] 3, 4~ C] pyrazol - 3- Apyr 1 dr ne- 2- car boxgm de
21.7 1H|NWVR (400 MHz, ) 5 ppm1.114 -1.1B (m 6 H 1.65 - 1.83 (m § H)
2.11 - 2.24|(m 1 Ho2.48°-2.52 (111,| 1 H)| &4 Nk @oods8DMsBIa6)Z phh 0.6 @0 -
3.00 (m| 1 KH) 3.10 - 0 (Imn 3 3.63 (t, J4=60€O=ﬂz 3"1)092(d 6@1&!&13 359@ I-
7.74 - 1.89|(m 1 N8 30 1H 8.573'8)1 l_% g
H3CN / JWeN ), , L0~ 5-f1 uorfo-1pe (Bt D230 s 237 &1 ;(,p?rzopyl)-
2, 5-di ngt hyI pi per.azl n 1- yI I carbonyl}- g, 6- H) 4.59 - 479(m 2 H) 7.65 - 779(m 1H)8.02 -
di net hyll-1, 4, 5, GNR%&% r(&QXé)r19|50[3 4- 8.13 (m, 1 H) 8.13 - 8.21 (m, 1 H) 8.74 (d, J=4.29
c] pyr az |-3-yppweth¢,b.,mz| canbgransee 24.5 HB® NY1H NMR (400 Mz, MeOD) |8
ppm 1.0 1. 13 {emhyddpydplo[d.46Bwazdl384 () 2.10 - 2219 (m 1 H 2. 37|
U

'_¢

“’;ﬁ

| li de
248(”";1“\7"—‘" 2)f)g59f)\am 2 Hy 2. 7 (2311 - 3. 26 {m 2k

2_0Q2
3.34 (s) 3H) 3.4073.50 (m 2 H) 4.73 -] 4.85 (m 2 H 7.74 - 7.91 (m 1|H
8.25-8.33 (M1 H 8.60%82 (m 1.H Ale4 CH H H3C3 N, N

e~ NN 1H NMR (400 MHz, DMSO-d6) d ppm 0.82 - 0.89
/(\ _N (m, 3H)0.92-1.00 (m, 6 H) 1.43 - 1.54 (m, 3 H)
CHaN\)—CHa YQ/F 1.55 - 1.66 (m, 3 H) 1.96 - 2.05 (m, 3 H) 2.02 -
A114 CH, N 87.1 | 2.25(m, 2 H)2.45-2.56 (m, 2 H) 2.65 - 2.87 (m,
2H)4.39-4.68 (m, 2 H)7.13 (t, J=7.58 Hz, 1 H)
o ¢ 7.32 (t, J=9.35 Hz, 1 H) 7.65 (q, J=7.58 Hz, 1 H)

N-(6.6-dimethyl-5-{[(25)-2.4.5.5- 10.83 (s, 1 H) 12.37 (s, 1 H).

tetramethylpiperazin-1-yl]carbonyl}-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-2,4-
difluorobenzamide
o CHych,

N N
CH, N / \ 1 :
\)\ N F H NMR (400 MHz, DMSO-ds) d ppm 0.90 - 1.04
CH /N CH, (m, J=6.06 Hz, 9 H) 1.58 (s, 3 H) 1.68 (s, 3 H)
A115 3 N 83.1 228-235(m,1H)2.36-2.42 (m, 1 H)2.53 -
) 259 (m,2H)2.69-2.80(m,2H)2.99-3.11 (m,
o F 2H)4.61(s,2H)7.20(s, 1H)7.39 (s, 1H)7.74
N-(5-((+/-)-trans-1-ethyl-2,5-dimethylpiperazine- (s, 1H) 10.90 (s, 1 H) 12.46 (s, 1 H).
4-carbonyl)-6,6-dimethyl-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-2,4-
diflucrobenzamide
0 CHich,

N N 'H NMR (400 MHz, DMSO-dg) d ppm 0.83 (t,
CHs(\ N i/ \ J=7.33 Hz, 3 H) 0.95 (d, J=5.56 Hz, 3 H) 0.98 (d,
N CH Z F J=6.06 Hz, 3 H) 1.31 - 1.48 (m, 2 H) 1.58 (s, 3 H)
I~ N 1.67 (s, 3 H) 1.95 (dd, J=10.86, 9.35 Hz, 1 H) 2.08
A116 CH, : 87.3 |[-2.19(m, 1H)2.31-2.42 (m, 2 H) 2.54 - 2.60 (m,
o 1 H)2.77 (dd, J=11.12, 2.53 Hz, 1 H) 3.006 3.1
. (m, J=8.97, 8.97 Hz, 2 H) 4.59 (s, 2 H) 7.20 {t,
N-(5-((+/-)-trans-2,5-dimethyl-1- J=7.96 Hz, 1 H) 7.3 (t, J=8.46 Hz, 1 H) 7.67 -

propylpiperazine-4-carbonyl)-6,6-dimethyl-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-
2,4-difluorobenzamide

7.82 (m, 1 H) 10.90 (s, 1 H) 12.46 (s, 1 H).




/ 1IN ,CN ICH3 H3C'N- HF O-.,
5-fluoro-N-(5-([(2S, 5R) - 4- ( 2- net hoxyet hyl ) - 2, 5-
di met hyl pwvpepeszize4i- yl i car bonyl ) - 6, 6- di et hyl - PCT/IB2008/000862
1,4,5,6-tetrahydropyrrol o[ 3, 4-ci pyrazol -3- yQpyri di ne-2-carboxam de 56.9 1H
NVR (400 MHz, MeOD) 8 ppm 1.07 - 1.13 (m 6 H) 1.71 (s, 3 H 1.80 (s, 3 H)
2.19 -2.27 (m 1 H 2.48 - 2.67 (m_-&H 2.95- 3.05(m 2 H 3.13 - 3.25
(m 2H 3.37 (s, 3H 3.53 - 3.61 (m 2 H 4.75- 4.86 (m 2 H 7.76 - 7.89
m 1 H 8.27-8.32 (m 1 H 8.60-8.64 (m 1 H Bl HCCH3 ON -- \ 753 1H NMR
400 BO d6, ppm 5 1.68 (s, 6H), 1.53-3.03 (br m 12 H, 2. 57-3 10
br

(
(
( s, ¥ 4.96 (s, 2H) 767771(n"'§‘ﬁ) 8.08 (dd, J = 7.56, 7.80 Hz,
1H), 8.16yfd, J = 7.80gkl¢cturdH), 8. 74 ({d ,(mvﬂ = 4.28 Hz, UPnmrl0. 42 (s, 0.}5
H, 11.33 (3, O. SH), IZ 06§, O- of), [LZ.59[ (S, 0.oI-IJ. NH dN
Pyri di n¢- 2- darboxyl i ¢ adi_dX5-(1-cycl dbutyl 11}1—[NMR(400MH MO d oo 095 @
1 z, -ds) d ppm V. )
fl uor o- pi per}i di ne-a+, fé“NG di rrethyl 531H23H)098 ~6.06 He. 3 H) 1.58 (s,
1,4,5, 64t etrlahydro- \J)alcg[s, -C azoI-S-AgH) 54 (m, 2 6783,.,)190 201
2008/ 1%13141?’@/34\8’2‘008/ 000862 ~ Ex. 1le. (Stndl)cztmrzezeR’rK 2 -eadMm, Ah HTII\/R
82 CH N Coa Pyri di ne- 2-carboxylic a%:?sd?{z?)'j;fm*ﬁ)lmé 23321'“ 1H)2.99 -
b 3.22 (s, 3H)3.27-3.39(m, 2 H)
(tetrahydro-pyran; 45 ¥ L Rl DSELH1.pe- 4- qar Onﬂl%(s 2 H)7.21(t, 1H) 7.39 (t, J=9.35 Hz, 1 H)
6, 6- di Mgt hy1- IménoRyphpyy@lslimeyiserammstar Ol 0 3, 4t 7.0] py4 @z Oh)y1Ge(k, Y a2des8H)8 | 1H
NVR (400 WVHz, DNVS@&bdbl)- 613} mthy61l4.5p1- 1. 51 (m RH), 1.65-1.71 (m 2H), 1.6§ (s,
6H), 1.93 g_de}rahymopnga[?» ~gpy(gzol-dyhepzamide oL D 42.2 B4 (m 2H) 2.83.2.8d4 (m
2H) . 3.27 (dd, J™'10.56, 40.56 Hz, 2H), 3.B8 (dd, J = 3.27, 1l. 04 Hz 2H)
4.96 (d} J F 4.28 Hz, 770 (ddd,J:126 480 7.56 Hz, , 108
(ddd, J|= 1|76, %.565:n7.56 HZ; 1H), 8.|/16 (d| HN MR(‘?OOENB*ZIWSOE%&[’P“BO S J
N 07 ) J= 0y
= 4.03 |z, 1H (on \gyrca,szol H and dne anj {IEoNG Jn& %sgq_? gi’q%)f%
deuteri ym e changT’); 19F NVR376 Hz, D\EO- 5H) 2pera 36611 (&dJ G4 Nj| _40
67. 4 7\ Hz, 1 H) 2.57 - 2.74 (m, 2 H) 2.93 (dd, J=12.51,
2.40 Hz, 1 H) 3.45 - 3.61 (m, 1 H) 4.44 - 4.66 (m,
— 2 H)7.50-7.69 (m, 1 H)7.89-8.03 (m, 1 H) 8.05
N-(5-{[(2S,5S)-4-ethyl-2,5-dimethylpiperazin-1- -8.16 (m, 1 H) 8.67 (d, J=4.04 Hz, 1 H).
yllcarbonyl}-6,6-dimethyl-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-yl)pyridine-2-
carboxamide
Chiral
O CH,CH,
)LN 1H NMR (400 MHz, DMSO-d6) ppm 0.77 {t,
CH 3\/\ ,N J=7.33 Hz, 3 H) 0.94 (d, J=6.06 Hz, 3 H) 1.11 (d,
N\)~CH3 J=6.57 Hz, 3H) 1.24 - 1.38 (m, 3 H) 1.44 - 1.61
N (m, 8 H) 1.97 - 2.10 (m, 1 H) 2.16 - 2.35 (m, 2 H)
A119 _j > 52.5 | 2.52 (dd, J=10.86, 3.28 Hz, 2 H) 2.59 - 2.75 (m, 1
CH; NN H) 2.94 (dd, J=12.51, 2.65 Hz, 1 H) 3.48 - 3.66
- (m, 1H)4.31-4.63 (m,2H)7.49-7.70 (m, 1 H)
N-(5-{[(2S,55)-2,5-dimethyl-4-propylpiperazin- 7.93-8.05 (m, 1 H) 8.08 - 8.15 (m, 1 H) 8.67 (d,
1-yl]carbonyl}-6,6-dimethyl-1,4,5 6- J=4.04 Hz, 1 H) 10.74 (s, 1 H) 12.09 (s, 1 H).
tetrahydropyrrolo[3,4-c]pyrazol-3-yl)pyridine-2-
carboxamide
Chiral
O CHLCH,
CH, N)\\N N 'H NMR (400 MHz, DMSO-ds) d ppm 0.91 - 1.03
N (m, 9 H) 1.58 (s, 3 H) 1.67 (s, 3 H) 1.99 (dd,
cH, N CH, = I J=10.99, 9.73 Hz, 1 H) 2.32 (dd, J=12.88, 6.82
A120 N 19.5 | Hz, 1 H)2.37 - 2.44 (m, 2 H) 2.66 - 2.82 (m, 2 H)
N 3.00 - 3.11 (m, 2 H) 4.66 (d, J=2.53 Hz, 2 H) 7.65
o ) -7.73(m, 1 H)8.03-8.12 (m, 1 H) 8.12 - 8.22 (m,
N-(5-((2R,5S)-1-ethyl-2,5-dimethylpiperazine-4- 1 H) 8.73 (d, J=4.29 Hz, 1 H).
carbonyl)-6,6-dimethyl-1,4,5,6- ' '
tetrahydropyrrolo[3,4-c]pyrazol-3-
yl)picolinamide




1H NMR (400 MHz, MeOD) d ppm 8.12 -8.17 (m 1 H) 7.86 - 7.92 (m, 1 H 7.69
- 7.77 (m 1 H 507 (d, J=4.80 Hz, 2 H 4.61 - 4.66 (rn, 2 H 3.55 - 3.66
(in, 2 HwWR.208/1259453 H) 2.34 - 2.59 (m 2 H) 1.80 - 1.82Ctnp2068/bosd2. 78 (s,
3 H. i4l1licl CH C 3,4-dichloro-N{5-1(4-fluoro-1-nethyl piperidin-

4-yQcar bonyl ] - 66-di net hyl- 1456- tetrahydropyrrol o[ 34-c] pyrazol - 3- Moenzam de
134 O HCCH3 FNN\ N..--.,. HBCNg2N1 0
N-{5-[(4-fluoro-1-nethylpiperidin-4- yl)carbonyl]-6, 6-dinmethyl-1, 4,5, 6-

t et rahydropyrrol o] 3, 4-c] pyrazol - 3-yl } pyri di ne-2- carboxam de NT 1H NVR (300
MHz, Ode) dpomi1 68 (s 6 H) 191 - 2 08 (m 1 H) 1 01 -2 08 (m 2 H)
2.10-:E17(m 3 H 2.20 (s, 3 H 2.62PK°b268(m 1 H 2.68- 2.75 (m} 1
H 4.89]-Np.[00 (M 2 Hypfeold - 7.72 (M ¢ ,H 8.04 -8. 1L4nwr 1 H) 8.04 -8. 11

(m 1 HB. 14 ~c@aI9 (M I A 8.70 - /5 (M I A 10.85 (br. s., I A |d
Chiral CH, b<N;HHN3NrNO CHACHNNCH/.9
N-(5-{[(2S, 9R) - 4-eth rret hyl pi per azi P'HNMR (400 MHz, DMSO-ds) d ppm 0.85 (t,
yl ] car bgny1){- 6, 6- d| 4\/Pt}1| 6- J=7.33 Hz, 3H)0.93 - 104(m 6 H) 1.33-1.46
F )

t et r ahyqr opyr r ol. yI ) plyr azi nﬁ@‘H) i 1 % ?ﬁ 2 249 NJ'VR
(400 NHE ADNBO-d6) ppm O. 95 (11 FE6 ) g H;é BT TiS ,

1.88(3 ;ﬁ s), 1.99(1 H, dd, JE 11“08 d 32 H14@ 32%7465@23177 Ode-IIS 5312 37 -

\_/

H, ”)N(sg(zﬁ éJnglmZt%lmlepmzme .01 - ?,3!‘(%) g%;g’ ), 1365?(22("}”*1 "d,

) 4=car (1 H, 9.31 (1 H
). |C2 OHH@WWPPE ARFPZENI3" . CHY , N N --tH, "CHBN CHO NI --
AP

— -

6—gretayt—SU PRI B R —2 45
trlneth Iplpera2|nm1 yI]carbonyI} 1, 4,5, 6-
tetrahy ropyrrol o[ 3, 4- ] p$tcazol - 3-yl ) -2, 4-

R R S G R A i )

ppni. 08

2.30-2. gz%n 4K) | 2. : W.SG (s,1%§1 #))e.02- 2624(m2H7§? 7;%,1 )2.21-

2.78-2. 1 3.00-3. 1 i H) [3.25 g1y >3g5)31 - 356dmg 160
6 H “774Ym,1H

Hz, 1 83 (d, J = 9.60 Kz, MH 8.535 (s, 81f($m1H)814 821(m,1H)8.n713(d,

N-(5-((2R,5S)-1-(cyclopropyimethyl)-2,5- J=4.29 Hz, 1 H).
dimethylpiperazine-4-carbonyl})-6,6-dimethyl-
1.4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-
yl)picolinamide

Chiral

CHy o 'H NMR (400 MHz, DMSO-ds) d ppm 0.89 (t,
CH, J 3 J=7.20 Hz, 3 H) 0.98 (dd, J=10.48, 5.68 Hz, 6 H)
(\N N N 1.21-1.34(m, 2H) 1.32-1.45 (m, 2 H) 1.58 (s, 3
N\)\CH / H) 1.67 (s, 3 H) 1.97 (dd, J=10.99, 9.22 Hz, 1 H)
A123 s N 133 | 2.12-2.24 (m, 1 H)2.41 (d, J=6.57 Hz, 2 H) 2.56
N = ) -2.67 (m, 1 H) 2.78 (dd, J=11.12, 2.78 Hz, 1 H)
2.99 - 3.1 (m, 2 H) 4.65 (s, 2 H) 7.70 (dd, J=6.95,
CH, yooNT 5.43 Hz, 1 H) 8.01 - 8.12 (m, 1 H) 8.13 - 8.26 (m,

N-(5-((2R,5S)-1-butyl-2,5-dimethylpiperazine-4- 1H)8.73(d, J=4.55 Hz, 1 H).
carbonyl)-6,6-dimethyl-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-
yl)picolinamide
Chiral

CH, CH,

/“\ 1H NMR (400 MHz, DMSO-d6) d ppm 0.85 - 1.00
N /\N- (m, 3H)1.11 (d, J=6.32 Hz, 3 H) 1.54 (d, J=15.16
CH, Hz, 8 H)1.99-2.15(m, 1 H)2.16 - 2.34 (m, 2 H)
H/ N0 2.52 (dd, J=11.24,2.91 Hz, 1 H) 2.59-2.77 (m, 2
A124 143 H) 2.94 (d, J=10.36 Hz, 1 H) 3.22 - 3.36 (m, 4 H)
cHP ZN 3.54 (d, J=5.56 Hz, 1 H) 4.43 - 4.66 (m, 2 H) 7.42
. -7.74 (m, 1 H) 8.01 (t, J=7.71 Hz, 1 H) 8.06 - 8.15

(m, 1 H) 8.67 (d, J=4.04 Hz, 1 H) 10.40 - 11.17
N-(5-{[(2S,5S)-4-(3-methoxypropyl)-2,5- (m, 1H) 12.09 (s, 1 H).
dimethylpiperazin-1-ylJcarbonyl}-6,6-dimethyl-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-
yl)pyridine-2-carboxamide




WD 2008/ 125945PCT/ |1 B2008/ 000862 -94 -

NVR C3 OH3CCH3 N, NH CH3, CN1/ / hi

N- (6, 6- diwothes1r25045[ ( 2S, 5R) - 2, 4, 5-

tri met hyl pi perazi n-
t et rahydropyrrol o[ 3, 4-c] pyr azol
35.1 1H NWR (400 MHz, CHLOROFORM d).g3ppm 1.00 -

Ex. No. Structure PKC b Ki
N-j CH3 CH3N cH3

1-yl]carbonyl)-1A 5, 6-
-3-y1)-2- et hyl -

PCT/IB2008/000862

1.11 (m 6 H 1.67 (s,

(nM 1H

1, 3-t hi azol e- 4-car boxam de

m
58

1

31-1), 1.74 (s, 3H 2.10 - 2.25 (m 2 H 2.31 (s, 3 H 2.65- 2.72 (m 1 H
2.70 (s, 3H) 2.75 - 2.80 (m 1 H 2.92 - 3.00(m 1 H 320 - 3.35 (
H 4.62 (d.J=12.80 Hz, 1 H) 4.72 (d, J=12 Hz, 1 H) 803 (s 1H 9
(brs, 1|—%géc oH3CCH3 CI—I3,rNCI—|3I\I—...?ﬁPI\ICI—I30|—I3N '
N- (6, 6-qi §etjhyl-5- ([ (23ymilhs 2, 4, 5- (M) 1H NMR
trimet hytprperazichmL-yijcarbonyll-1, 4, b, o-
tetrahydropyrrol o[ 3, 4-c] -5-nmet hyl - 1, 3-oxazol e- 4- car boxam
45.1 1H|NMR |( 400 Mz, ppm O gaumm<4mm+(zmmssrdp dibpr668C((S 3
H1.74 (s, 3 C94-q .10 - §73@H7( {(d 7%* 1;) .
2,60 (m 3 b 282 Lg 80 - | JE i AR s B Tl
H) 4.53 |(abs J=13.@gﬁ , 1 J518. o.@ﬂ-imHz;h 66-2A2(n( St) 3b3kd) 9
(brs, 1]H. [C5 O_BCC'_B N, NH CH3Nl €163 Hz1H)357 3.73 (m, 1H) 4.37 - 459

7
N- (6, 6- di met /?[ Bik2s 8R) -2 ng, ratr i nfet hyl pmg%'g)a(gh mi‘%@r"ﬁbﬁ@é@ 5, 6-
t et r ahyqr opyr @I’@E Ritods gyﬁgm 2P8GT) - [4- met yol7e (<14 - 0zazol e-'5- car Boxani

46. 5

tetrahydropyrrolo[3,4-c]pyrazol-3- yl)pyrldme -2-
carboxamide

Chiral
o CHjcH,
H NN N 1H NMR (400 MHz, DMSO-d6) d ppm 0.90 - 1.03
3 (\ / N E (m, 9 H) 1.57 (s, 3 H) 1.66 (s, 3 H) 1.97 (dd,
Z" Z J=10.99, 9.47 Hz, 1 H) 2.30 (dd, J=13.01, 6.95
cH. N CH,
A126 3 N ~ | 222 | Hz 1H)234-243(m,2H)2.62-2.81(m,2H)
N7 2.96-3.19 (m, 2 H) 4.63 (s, 2H)7.92 - 8.04 (m, 1
0 H) 8.24 (dd, J=8.59, 4.55 Hz, 1 H) 8.73 (d, J=1.77
N-(5-((2R,5S)-1-ethyl-2,5-dimethylpiperazine-4- Hz, 1 H).
carbonyl)-6,6-dimethyi-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-5-
fluoropicolinamide
o oHC
>\-N\/jl/\,<N 1H NMR (400 MHz, DMS0-d6) d ppm 0.02 - 0.14
N 9 (m, 2 H) 0.38 - 0.53 (m, 2 H) 0.75 - 0.89 (m, 1 H)
Q N 0.99 (d, J=6.32 Hz, 3 H) 1.61 (d, J=3.54 Hz, 6 H)
N N 2.13 (dd, J=13.14, 6.57 Hz, 1 H) 2.30 - 2.39 (m, 1
At27 D>—" ‘on, & 134 | Hy2.43.2.61 (m, 2 H) 2.82 - 3.01 (m, 2 H) 3.23
= (dd, J=18.06, 13.77 Hz, 3H) 4.61 (s, 2 H) 7.62 -
N-(5-(1-(cyclopropylmethyl)-2- 7.76 (m, 1 H)8.04-8.10 (m, 1 H) 8.13 - 8.20 (m,
methylpiperazine-4-carbonyl)-6,6-dimethyl- 1 H)8.73 (d, J=4.29 Hz, 1 H).
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-
yl)plcollnamlde
CH
>\, 1H NMR (400 MHz, DMSO-d8) d ppm 0.89 - 1.03
(m, 6 H) 1.61 (d, J=4.04 Hz, 6 H) 2.18 - 2.28 (m, 1
(" N H)2.28 - 2.37 (m, 1 H) 2.37 - 2.47 (m, 1 H) 2.57
(dd, J=12.13, 8.84 Hz, 1 H) 2.65- 2.78 (m, 2 H)
A128 )“2 7N 156 | 282-2.94 (m, 1H)3.21 (t J=13.39 Hz, 2 H) 4.61
CH; CH, (s,2H)7.65-7.74 (m, 1 H) 8.02-8:11 (m, 1 H)

N-(5-(1-ethyl-2-methylpiperazine-4-carbonyl)-
6,6-dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-yl)picolinamide

8.12-8.21 (m, 1 H) 8.73 (d, J=4.55 Hz, 1 H)
10.82 (s, 1 H).

de



1H NMR (400 MHz, CHLOROFORM d) 8 ppm 0. 98 -

1. 74 (s,

(brs,

3 H

2.00 -2.06 (m 1 H 2.18 -
2.60 (M WOHPIR2805-2.73 (m 1 H)
4.60 (d, J=13.60 Hz, .

2.

N- (6, 6- di rrethyl-5-{[(28, 5R)-2, 4, 5- _g4.-

1.02 (m 6 H 1.66 (s,
23 (m 1 H 2.23 (s,

1 H 7.80 (s,

.",,,,kKCH3 CH3NO CH o cH3

3 H

3H) 2.52 -
2.91- 2.95 (m 1 H 3PpCT/1B20B8/2B8¢2Mm 1 H)
1 H 4.74 (d, J=13.60 Hz,
1 H C6 oH3cCH3 NNH CHar NN N.

1 H 8.64

trimet hyl pi perazi n-1-yl ] carbonyl }- 1,4,5, 6-
tetrahydr opyrrol o[ 3, 4-c] pyrazol -3-yl)-2-et hyl - :
met hyl - 1, 3- oxazol e-5-carboxanmi de 25 .7 1H N (400 MHz, CHI OROECRMcoo ppm
0.98 - 1.03|(m 6 FDl.32 (t, J =7.6 Ftﬂﬁ@ H 1.65 (s, 3 H 1.74 (s, 3%)
1.99 - 2.{7[(m 1 H 26034 2-24 (M 4 w2l 47 (s, 3 Hmdwed - 2.62 (m| 1
H 2.69[2Zj80 (m 3H) Z & - 295 (M T W3 127- 325 (m IH 4.56 - 4. 73
(m 2 H] 8.30 (sqhral H)o 2Q,08/ 125949PCT/ 1 B2008/ 000862 - 95 - Ex. No.
Structufe PKGb Ki nM 1}I’ 7 CH3CCH3 N, NHHCHNRCAAIWHRIDMSD-d6)Cleidh 1.0H8 3 CHSpN
L llnethy %}lLZS 2 4 5. HMJ1448mL6m1.6@3HM75&%H2
. T 2.19(s, 3H)2.26 -235(m, 1 H)2.63-2.72(m, 2 |
per azi ner |carboﬁ§£§-l4,5,6&1 H) 2.95 (d, J=11.87 Hz, 1 H) 3.35 - 3.43 (m, 1 H)
rrol o] 3¢4-c] pyrazo -y1)-|5- et hyAeo 4 83mH 705 e+-8 (s aHpoosan de
(400 Wb Zaim&hiOREFERYE) 5 [opm O B (. 11) BI9-G3 (51 1382 (95484 | J =
1etBBypip@azd) 1y lcaPOV 6458 H) 1. 982 YII8 '™ 1) 2. 12 - 223](m
vt ALt 50 s PV?Z%V‘W"?"% (m 14 H 2.89 - 2.93 (n, 1 H 3.Q9 -
: 5 (d,—J9=13760 Hz, I H 7.73](s,
)rswall H)ng* }EIJ\ISNNH CHICN /I N N../LCH3 N a-13 ('N
lh- (6 6‘% 15-{[(25,5R) - | 14nur (400 MHz, DMSO-d6) d ppm 1.24 (d,
yl plp Loy 1- W]/ bony 1} - 1, 4| B6.6rHz, 3 H) 1.25 - 1.36 (m, 1 H) 1.61 (d,
pyrrol o 1pyr azol 3 yl) 1, 3- o)&rasieéiz4H 884X &m. ¢d) 1.80 - 1.86
315 [ (m, 1H)1.97(q, 1H)2.17-2.27 (m, 1H) 2.73 -
F 2.83(m, 2 H) 2.87 - 2.98 (m, 1 H) 3.84 (s, 1 H)
F 4.49 - 467 (m, 2 H) 8.34 (d, J=8.34 Hz, 1 H) 8.49
N-(6,6-dimethy!-5-((35,8aS)-3-methyl- (d, 4=9.35Hz, 1 H)9.13 (s, 1 H).
octahydropyrrolo{1,2-a]pyrazine-2-carbonyl)-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-5-
(trifluoromethyl)picolinamide
CH i N,
Chiral fo) \ N
ﬁ/N 4 1H NMR (400 MHz, DMSO-d6) d ppm 0.72 - 0.95
N _on (m, 3H)1.46-1.60 (m, 6 H) 1.73 - 1.96 (m, 2 H)
8 1.99-2.12(m, 3H)2.31-2.54 (m, 4 H) 2.59 -
131 c”a--u(NI ° /N\ a7 | 279(m, 1H)2.82-3.03 (m, 2 H) 4.4 - 466 (m,
L _ : 2H)7.46-7.73(m, 1 H)7.93 - 8.03 (m, 1 H) 8.05
Hy -8.18 (m, 1 H) 8.67 (d, J=4.29 Hz, 1 H) 10.19 -
N-(5-((2R,58)-2-ethyl-1,5-dimethylpiperazine-4- 11.03 (m, 1 H) 11.65 - 12.26 (m, J=36.13 Hz, 1
carbonyl)-6,6-dimethyl-1,4,5,6- H).
tetrahydropyrrolo[3,4-c]pyrazol-3-
yl)picolinamide
cn,SHs
Chiral . &N 1H NMR (400 MHz, DMSO-d6) d ppm 0.52 - 0.69
N 4 (m, 6 H)0.88 - 1.21 (m, 2 H) 1.26 (d, J=6.82 Hz, 3
N o N H) 1.28-1.38 (m, 1 H) 1.54 - 1.81 (m, 6 H) 1.99
: (q, J=8.67 Hz, 1 H) 2.19 - 2.34 (m, 2 H) 2.40 (dd,
A132 6«I :é/:”> 619 | J=13.39, 7.33 Hz, 1 H) 2.72 - 2.85 (m, 2 H) 2.93
— {t, J=7.58 Hz, 1 H) 3.84 (s, 1 H) 4.52 - 4.74 (m, 2
i H) 7.69 (dd, J=6.82, 5.05 Hz, 1 H) 7.98 - 8.11 (m,
N-(6,6-diethyl-5-((35,8aS)-3-methyl- -
octahydropyrrolo[1,2-a]pyrazine-2-carbonyl)- 1H)8.11-8.20 (m, 1H)8.73 (d, J=4.29 Hz, 1 H).
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-
yl)picolinamide
Chiral
CH,
o M N 1H NMR (400 MHz, DMSO-d6) ppm 1.01 (3 H, d,
N Ly o J=6.32 Hz), 1.53 (1 H, m), 1.58 (3 H, s), 1.67 (3 H,
N N s), 1.68-1.77 (2H, m), 1.90 2 H, s), 2.10- 2.20
A133 { 7( CHs 858 | (2H,m) 222 (3H,s), 2.44 (1 H, dd, J=11.62,
F’y‘ & 3.54 Hz), 2.79 (1 H, d, J=12.13 Hz), 3.07 (1 H, d,
CH, = J=11.87 Hz), 7.68 (1 H, ddd, J=7.58, 4.80, 1.26
N-(5-{[(7S)-5,7-dimethyl-5,8-diazaspirc[3.5]non- Hz), 8.04 - 8.12 (2 H, m), 8.72 (1 H, d, J=4.29 Hz).
8-ylJcarbonyl}-6,6-dimethyl-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-yl)pyridine-2-
carboxamide




25 1H NVR (400 MHz, CHLOROFORMid) S ppm 1.03 -
1 H 2.20 -2.60 (m 5 H) 2.70 -2.90 (m 2 H 2.95

(m 6 H 1.99 -
1H) 4.60 (d, J=13.60 HzPCI/IBYOOKHMS6X d,

- 3.05 (MvOoLo04)1258530-3. 42 (i n,

2.06 (s,

1.19(m 10 H) 1.66 -

1.74

J=13.60 Hz, 1 H 8.10 (s, 1 H 9.90 (brs, 1H El Chiral CH3 616 . 1H NWR
(500 MHz, 020) d ppm 1.03 (s, 2 H 1.20 (1, J=7.42 Hz, 7 H 1.54- 1.63 (m
10 H 1.84 (s, 2 H 2.00 (s, 2 H 2.8§9-(d, J=7.42 Hz, 3 H 3.05 (s, 1 H)
4.50 (s, 3 H 6.66 (s, 1 H 11.05 (s, 1 H. NCH3 \0 NCH3 /\ CH3
N (6, 6-di net hyl-54( 3S, 8aS) 3- et hyl -
oct ahydrnn\/rrnl n[’l 2- al nvra7| ne-2-car nnv’l)-
1,4,5,64tet ahydropyrrol 0[3 4-cipyrazol PREByN) - 5. eth
l'i soxaz( I,eo-E-car boxam dgucturE2 Chiral fli | CHS NN >N \ %G C CH3 LNy (¢H3
N "N ii [0 N(0, 6-dl met hyl- besa( 35, 8aS) -|3- NEL -
oct ahydfopyr|rol o[ 1, 2- a] pyr azi ne- 2- car bony| )
1,4,5, 6-tetrahydropyrro| 0[3 4-c] pyrazql - 3-yfL) A, lomso. 0.82 - 0.89
r azi ne- 2- carlboxami d rz; 1H NVR (500 MHz| E% it 32 001 €8s i ks, 1. 54
- 1.63 (m 11 H) 1 L 97 (s, 1 H3I$1«$6_(s 331)290( HA2.24 28 S H)‘
4.61 (s) 34N 9/0 1 = '\'/g@ fgggg )l;g (862
- 96 - [x. No Stru r‘se PKCb nM 1H NWVR Ei’H ,,CH,H) 24( 7 400
VHz OdE)\l(d{[(p@musbpraaam(sd trlm}tﬁﬁp;ﬁ%ZIHZ, 3 H- 8312{51H)§. 60 |(s,
3 H 1.64 (3, ca{btonyl}?g i) 1.79 - 188(m 1 197 (q,
J=8.76 kz, 1 ,%3,)g,dﬁ, jam 54 Hz, 1H)272-283(m 2 H 2.88
- 2.96 (M T a, Jedl. O HzZ, T2 H 3. 79 - 3-9r (m 1T H 4.54
-4.73 (m 2 H) 7 76 (t C“dnz 45 Hz 1 H) 7.86 - 7.95 (m 1 H 8.12 (d, :
J=7.83 IHz, 1 8 200 (m 2 H §63 (d, J=8.59 Hz, 1 10. 90 gs, 1
H 12.1} (s 1H NMR (400 MHz, DMSO-d6) d ppm 0.79 - 0.89
| CH( j*oﬂ SH) 106 (6,3 F0 2,10 (0.3 1 2.54 - 238 (mi 1
. S, . s, .24 - 2. m,
A135 CH,8 512 | Hy2.54-262 (m, 1 H)2.81-2.94 (m, 2 H) 3.12 -
3.19 (m, 1H)4.42 (s, 1H)4.68 (s, 1 H) 8.17-8.18
5-chloro-N- (5 {[ 28)-2- |sopropy| -4,5,5- (m, 2H)8.79 (s, 1H).
trimethylpiperazin-1-ylJcarbonyl}-6,6-dimethyl-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-
yl)pyridine-2-carboxamide
Chiral
c s N
1H NMR (400 MHz, DMSO-d6) d ppm 0.86 (s, 3
cH, H) 1.07 (d, J=6.29 Hz, 3 H) 1.19 - 1.29 (m, 2 H)
1.42-1.75(m, 8 H) 2.36 - 2.45 (m, 1 H) 2.54 -
A136 é], 576 | 262 (m. 1 H) 2.63 . 2.80 (m,zrgTanozs,zH)
3.78-3.87 (m, 1H) 4.63-4.75 (m, 1 H) 7.60 -
N-(5-{[(35, 8aS)-3,8a- 7.76 (m, 1 H) 7.98 - 8.23 (m, 2 H) 8.71 (s, 1 H).
dimethylhexahydropyrrolo[1,2-a]pyrazin-2(1H)-
yllcarbonyl}-6,6-dimethyl-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-yl)pyridine-2-
carboxamide
Chiral
o CHych,
CH 3(\ - NN 1H NMR (300 MHz, DMSO-d6) d 0.95 - 1.00 (m, 4
: N\)\CH /N H) 1.58 (s, 3 H) 1.59 - 1.66 (m, 1 H) 1.67 (s, 3 H)
* N o 1.90 (s, 3H) 1.97 - 2.01 (m, 1 H) 2.15 - 2.30 (m, 1
A137 (( 195 | H)240-242(m, 2H)2.67-2.71(m, 1H) 276 -
' 2.81 (m, 1 H) 3.01-3.14 (m, 2 H) 3.22 (s, 3 H)
0 5‘ 3.32-3.36 (m, 3H) 4.65 (s, 2H) 7.68-7.72 (m, 1
CHj x H) 8.05-8.10 (m, 1H)8.13-8.20 (m, 1 H) 8.73 -
N-(5-{[(2S 5R)-4-(3-methoxypropyl):2,5- 8.73 (m, 1H)10.9 (bs, 1 H).
dimethylpiperazin-1-yljcarbonyl}-6,6-dimethyl-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-
yl)pyridine-2-carboxamide.




N1 1

"0 1 cH, NTh,

11-) N-(6, 6-di met hyl-5-( (35, 8aS) - 3- met hyl -

oct ahydr opyrrol o[ 1, 2- al pyr azi ne-2-car bonyl) -

1, 4,5, 6- twora#sydsapyr r ol o[ 3, 4- c] pyr azol
CH, 6.17 1H NWR (400 MHz, DVMBO-d6) d ppm 1.24 (d, J=6.82 Hz, 3 H)
3 H 1.64 (s,

E4 Chiral
1.36 (m 1 H 1.60 (s,
1.87(m 1 H 1.97 (g, J=8.67 Hz,

1.26 -

2.85

4.52 - 4.77 (m 2 H 8.10 (d, J=6.06 Hz,
8.80 -6.93 (m

(m

2 H 2.86 - 3.00 (m 1 H 3.35

2 H 9.56 (s, 1 H).

N- (6, 6-di rrethyl 5 ((38 6as) - 3- rrethyl

-3-

NNTh, CH3

ypi soqui nol i meT3Bmas/hwsem de

1 H 8.38 (d, J=8.34 H

oN\ CH3 )" _,,,0 NL\ )

oct ahy

eyt~

3 H 1.66- 1.78(m 2 H) 1.79-
1 Hg2.22 (dd, J=10.48, 3.41 Hz, 1 H) 2.71
-3.40 (m 2 H 3.80 - 3.90 (m 1

1H
N -

FopPyi ot uL 2= d.] PyT azrTe=2=cdl
1,4,5, 8-eetfrahydropyrrol o[ 3, 4-c] pyrazolki3{y1l) -
1, 6- naph¥hvlr i di ne- 2- Cﬁtrmt}gﬁm' de ES[QnWyal CH 37 5 1AHNMR (500 MHz  0PO)
d ppm 1. 09°((s, 2 H 1.30 (t,“®6 (ss, [54 H 4.0541..06(5 HI=)61.7.037H(sk,
24 HH))| 31.|. 45(52 (cicgCH %L 1) 1.812 (3, H] 4 54 (s, 2 H) 7.07 (s, 1 H .35
(s, 1 H) 7./46 (s, 309 2 (s, 1 Hl. O|R g—gd—“l; | i
1H (400 MHz, MeOD)dppm1 18 (d, J=6.04, 3
. N- (6, §- di net hy1-5- (1367 8a6) 3- met hyl|- H) 1.26 (s, 3 H) 1.69 (s, 3H), 1.75-1.86(m, 4H) 1.95 -
oct ahydr opyr r ol o[ 25 }rpyraz - 2- carlbony12.40 (m, 3 Hy 2.80-2.97 (m, 2H) 3.10-3.19 (m, 1H)
1, 4,5, A%t |r ahyd Q rol of 3, ] pyr azo%%-334 g ;)1234m éﬂwyﬁém&ﬁﬁéng(y €h ral
,NCH3 §. 81 1HN(500 Mz, D20y d pgm O. 9?; gt;gg";%:n‘g ”‘d4(s,
> H 1|21 ( H) N&5-B5S. ad)rsa;hlz 91 Hz, 9 1,452 5% H
2.28 (9, 1 gz?g%ﬁwy q—l}“ﬂ;"”%‘%‘%%’) 2 H 05 (s 1 H 3.42 (s, H) 4151
yljgar|
(s, 2 H) 6. 24 fetr b4 dip oI3yI)—-
fluoropyridine-2-carboxamide
Chiral
cHf e N
o N N4 :
Y CH. N 0 1H NMR (400 MHz, MeOD) d ppm 0.93 (t, J=7.43 Hz,
o N 3 3H)1.12(s,3H) 1.48-1.58 (m, 1 H) 1.68 (s, 3 H)
/7) / N\ 1.69-1.77 (m,3H)1.80 (s, 3H)1.82-1.92 (m, 2 H)
A139 N _ 752 | 265-277(m,2H)3.00-3.12(m,2H)3.22-3.29
(m, 1H)3.34-3.45(m, 1 H)3.77-3.88 (m, 1 H) 4.53
-466 (m,2H)7.74-7.91 (m, 1 H) 8.27 (dd, J=8.81,
N-(5-{[(3S,8a85)-3-ethyl-8a- 4.53 Hz, 1 H) 8.61 (d, J=2.77 Hz, 1 H).
methylhexahydropyrrolo[1,2-a]pyrazin-2(1H)-
yllcarbonyl}-6,6-dimethyl-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-5-
fluoropyridine-2-carboxamide
Chiral
cH, N
CH \ /N o)
° 'H NMR (400 MHz, MeOD) d ppm 0.95-1.05 (m, 2H)
N _CH —N‘o 1.10-1.22 (m, 5H) 1.38-1.43 (m, 3H), 1.73 (s, 3H) 1.78
A140 [ j/ : X 26.8 | (s,3H)2.16-2.26 (m, 1 H) 2.67 (s, 3 H) 2.70-2.81 (m,
CH, NN 1 H) 2.90-3.10 (m, 3H) 3.40-3.60 (m, 2 H) 4.75-4.90
dy (m, 2H) 6.47 (s, 1 H).
5-cyclopropy!-N-(6,6-dimethyl-5-{[(2S,5R)-
2,4, 5-trimethylpiperazin-1-yl]carbonyl}-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-yl)isoxazole-
3-carboxamide
OHsC CH
H3C"'(\NJ\Z 3
‘/\/N\)\ ,\\JH 1
CH, _N H NMR (300 MHz, DMSO-dg) 8 ppm 0.89 - 1.09 (m, 6
CN o H) 1.50 - 1.83 (m, 9 H) 1.89 - 2.02 (m, J=9.42 Hz, 1 H)
N 2.16-2.28 (m, 1 H) 2.44 (d, J=6.78 Hz, 3 H) 2.75 (m,
A141 236 | 2H)3.10(m,2H)4.66(s,2H)7.63-7.75(m, 1 H)
=N 8.02-8.12(m, 1 H)8.13-8.23 (m, 1 H) 8.73 (d,
g ’ J=4.14 Hz, 1 H) 10.32 - 11.39 (m, 1 H) 12.28 (d,
N-(5-((2R,5S)-1-(3-cyanopropyl)-2,5- J=146.37 Hz, 1 H).
dimethylpiperazine-4-carbonyi)-6,6-dimethyl-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-
yl)picolinamide




H3 -UN" ' NCH3 N ON-4.0 -5 3-cycl opropyl - N- (6, 6-di met hyl-5-((3S, 8aS) - 3-

nmet hyl - oct ahydr opyrrol o[ 1, 2- a] pyr azi ne- 2-

car bonyl )w0,249826045 et r ahydr opyrr ol o[ 3, 4- PCT/IB2008/000862

c] pyrazol - 3-yl ) - 1H pyr azol e- 5- car boxam de WO

2008/ 125945PCT/ | B2008/ 000862 - 97 - Ex. No. Structure PKCb Ki _OM 1H NWR

E7 Chiral CH 3CH3 .12.5 1H NWR (400.$Hz, DVSO-d6) d ppm 1.23 (d, J=5.81 Hz,

3 H 1.26 - 1.41 (m 1 H 1.61 (s, 3 H 1.65 (s, 3 H 1.67 - 1.84 (m

J=6.06 Hz, 4K) 1.93 - 2.11 (m 1 H 2.15 - 2.33 (m1 H 2.75 - 2.87 (m 2
2,90 - 301 (m 1 H) 324 -' 340 (m 2 H 380 - 396 (m 1 H 4 853 -

4.75(EZH)7.98-8.05(m1H)8.1‘?-825(m1|—|)826 833(m H)

9.54 (9, nd H) 11.65- Lgu@de(M 1 H 12aht|{(s, 1 H.  1uwwr
N- (6, 6-fdr meg nyI-5-( (33, Baba,tdCHTEt nyT - -

oct ahydropyfrolo[ 1 Hae, ne- 2- car bony1l) - '
1,4,5 6-tet rahder 3 44 cNHpyr azjol - 3{ yOqui noxal i ne- 2- car boxam de N\
, __op N1 NGOH3 | raI Nt 1 N CH HHNNBOE@®HS, oMEB-ds) 5 ppm 1.04 (m, 6 H)
N 1.72 (m, 8 H) 1.93 - 2.07 (m, 1 H) 2.27 (d, J=5.09 Hz,
A142 434 | 1H)244(s,2H)2.78 (m, 2 H) 3.11 (m, 2 H) 4.36 —
= “* | 4.48 (m, 1 H) 4.51-4.61 (m, 1 H) 4.68 (m, 2H) 7.70
S " (s, 1 H)8.12 (d, J=25.05 Hz, 2 H) 8.73 (s, 1 H) 10.87

(d, J=267.50 Hz, 1 H) 12.29 (d, J=144.86 Hz, 1 H)
N-(5-((2R,5S)-1-(3-fluoropropyl)-2,5-
dimethylpiperazine-4-carbonyl)-6,6-dimethyl-
1.,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-
yl)picolinamide

°H3C CHs

SUSH:
CH3

'H NMR (300 MHz, CHLOROFORM-d) & ppm 1.01 (m,
3 H) 1.12 (d, J=6.03 Hz, 3 H) 1.25 (m, 3 H) 1.65 (m, 2
H) 1.73 (s, 3 H) 1.81 (s, 3 H) 2.04 (m, 2 H) 2.17 (s, 1

#

N H)2.52 (m, 2 H) 2.67 -2.80 (m, 1 H)2.81 -2.93 (m, 1
A143 _ 1.9 [ H)3.12(dd, J=11.40, 1.79 Hz, 1 H) 3.39 (m, 3 H) 3.97
N h (dd, J=10.93, 3.01 Hz, 2 H) 4.73 (m, 2 H) 7.52 (dd,

. J=6.50, 4.80 Hz, 1 H) 7.88 — 7.98 (m, 1 H) 8.26 (d,
N-(5-((2R,58)-2,5-dimethyl-1-((tetrahydro-2H- J=7.72 Hz, 1 H) 8.62 (d, J=4.14 Hz, 1 H) 10.38 (s, 1
pyran-4-yl)methyl)piperazine-4-carbonyl)-6,6- H).

dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-yl)picolinamide
OH4C CH;
HsC., L
NK\N N =
(V CHy (o 'H NMR (300 MHz, DMSO-ds) & ppm 0.99 (m, 6 H)
CN On N 1.59 (m, 8 H) 1.88-2.05 (m, 1 H)2.13-2.29 (m, 1 H)
A144 g 38.3 2.43 (d, J=6.59 Hz, 2 H) 2.65 (d, J=5.84 Hz, 1 H) 2.79
N ) (d, J=9.61 Hz, 1 H) 3.09 (m, 3 H) 3.35 (m, 3 H) 4.65 (s,
L 2H)7.70 (s, 1H)8.12 (m, 2 H) 8.73 (d, 1 H) 10.87 (d,

N-(5-((2R 5S)-1-(4-cyanobutyl)-2,5- J=266.37 Hz, 1 H) 12.29 (d, J=147.31 Hz, 1 H).

dimethylpiperazine-4-carbonyl)-6,6-dimethyl-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-
yl)picolinamide

OH,C CHsy
O A~ )k
H

'H NMR (300 MHz, DMSO-ds) & ppm 0.91 - 1.05 (m, 6

CH3 /N H) 1.05 - 1.26 (m, 2 H) 1.35 (t, J=7.91 Hz, 2 H) 1.41 -
1.72 (m, 7 H) 1.99 (d, J=8.10 Hz, 1 H) 2.17 - 2.31 (m,
A145 5 176 | 2H)241(d, J=6.40 Hz, 2 H) 2.61 - 2.83 (m, 3 H) 2.99
© 1.3.13(m, 2 H)3.19-3.29 (m, 2 H) 3.74 - 3.86 (m, 2
AN [/

H)4.65 (s,2H)7.66-7.70 (m, 1 H) 8.08 (m, 1 H) 8.18
. (m, 1 H)8.73 (s, 1 H) 10.87 (d, J=269.38 Hz, 1 H)
N-(5-((2R,5S)-2,5-dimethyl-1-(2(tetradhydro- 12.28 (d, J=149.76 Hz, 1 H).
2H-pyran-4-yl)ethyl)piperazine-4-carbonyl)-6,6-
dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-yl)picolinamide




1H NWR (500 MHz, D20) d ppm1.06 (s, 2 H 1.19 (s, 2 H 1.56 (s, 4 H 1.58
- 1.65(m 5H 1.83 (s, 1 H 1.99 (s, 1 H 3.42 (s, 8 H 4.02 (s, 3 H
4.51 (s, wOoMposn2085(s, 1 H 7.45 (s, 1 H) 10.87 (s, 1 HpCT/IB2008/000862

N- (6, 6-di net hyl-5-((3S, 8aS) - 3- net hyl -

oct ahydropyrrol o[ 1, 2- a] pyrazi ne- 2- car bonyl) -

1,4,5,6-tetrahydropyrrol o[ 3, 4-c] pyrag®l-3-yl)-1-

nmet hyl - 1H pyrazol e- 5- carboxam de ---S\ E9 Chiral N Chls CH 31.3 1H NWR
(500 MHz, D20) d ppm1.06 (s, 2 H 1.20 (s, 2 H 1.54 - 1.63 (m 11 H) 1.82

(s 2|—|\? (Q ?I—I\?R?-??Q(m'—?l—h?’l?(:’IH\A'—'\?(Q’IH)
4.58 (sl g1 H 8.24 (s, 1 H. N5, 6P(5§CHILthy15((3S 8aS) - 3- et hyl -
oct ahydr prr rol o[ 1, 2- akpMerazi ne- 2- car bp.my 1) - 1H NMR
1,4,5,d-tetfahydropyrrol olui 8r.C| pyrazol - 3 y1)-2-
rrethylthlazole4cé!r°0 l\(30)U H 3C E10 Chiral CHNN| CH
NH
CH 10.|6 1H NWR ( d ppm 1.05 %Rl ﬁ&%éﬁ, pm1$?)(iqj)]' §§ 'S,
40 L7 - 165 2 [H 1] 3$132£4 HfBG2 (s i1 68- 9%
(s, 3 H 4.50 (s, 9 10. 741. (’)sgmfgi))ssj 1.99Kin, 2(H) 2.6B - p Bmxl)n;ggj
_ _ _ _ ) 3.30 (s 6-3.55(m,3H)3.80(m,1H
3-tert bbdﬁeyl N-(6 6- dl ITEt J 5 ((38 8a$)7 3J—904H22H)472(d J=1.88 Hz, 2 H)7.70 (m, 1 H)
met hyl -loct hydropyrrol o[ 1N24a] pyrazi ne- 2- | g o5-8.18 (m, 2 H) 8.73 (d, J=0.75 Hz, 1 H) 9.47 (s, 1
car bonyl ) - 1|, #;5 ¢ s5e1 5-ahargropyahydd8f 3, 4- | H)10.87 (s, 1 H)
c] pyr azol - 3 Ayfal-4-Jhoinese PSHBHD Bdimghg-|5- CH3 car boxam de
1,4,5,6-tetrahyd pyrrolo[3 4- pyrazol-3-
yl)picolinamide
OH,C_ CH3
N NH
HBC"'(\N / _N 1H NMR (300 MHz, DMSO- ds) 8 1.06 (d, J=5.84 Hz,
N\)‘CHs 3H)1.23-1.28 (m, 1 H) 1.32 (d, J=4.33 Hz, 3 H) 1.62
HN__O (s,3H)1.69(s,3H)2.04-2.19(m, 1 H)2.59-2.81
A147 (m, 1H)2.59-2.81(m, 1 H)2.83-2.98 (m, 1 H)3.05
o “Z "N <10 | -3.20(m, 1H)3.21-3.46 (m, 4H)3.21-3.46(m, 1
G H)3.54 -3.71 (m, 2H) 3.72-3.81 (m, 1 H) 3.81 - 3.91
N-(5-{[(2S,5R)-2,5-dimethyl-4-(tetrahydrofuran- (m, 1H)4.63-4.80(m, 2H)7.65-7.74 (m, 1 H) 7.99
3-yimethyl)piperazin-1-yljcarbonyi}-6,6- -8.16 (m, 1 H) 8.09 (d, J=0.94 Hz, 1 H) 8.74 (d,
dimethyl-1,4,5,6-tetrahydropyrrolo[3,4- J=4.52 Hz, 1 H) 9.56 (br. s., 1 H) 10.86 (s, 1 H).
clpyrazol-3-yl)pyridine-2-carboxamide
CH, N.
CH Q ’N
A 'H NMR (300 MHz, CHLOROFORM-d)  ppm 1.06 (d,
N ,CH,0 Ny J=6.03 Hz, 3 H), 1.20 (d, J=5.84 Hz, 3 H), 1.73 (s, 3
J: :r / H), 1.81 (s, 3 H),2.15-2.32 (m, 1 H), 2.65-2.80 (m, 2
A148 CH, N 483 | H),280-291(m, 1H) 3.00-3.14 (m, 1H),3.24 -
~ ] ' 3.41(m, 1H),3.59-3.91(m, 2 H),457-483(m, 2
0\5N H), 7.47 -7.59 (m, 1 H), 7.63 (s, 1 H), 7.87 - 7.99 (m, 2
. H), 8.27 (d, J=7.91 Hz, 1 H), 8.63 (d, J=4.14 Hz, 1 H),
N-(5-{[(2S,5R)-2,5-dimethyl-4-(1,3-oxazol4- 10.36 (s, 1 H).
ylmethyl)piperazin-1-yljcarbonyl}-6,6-dimethyi-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-
yl)pyridine-2-carboxamide
OH3C_ CH;
N NH
HsCr.” N B
QCH\%N 1H NMR (300 MHz, DMSO-dg) 6 0.95 - 1.07 (m, 6 H)
HN__O 1.33-1.54(m,2H) 1.33-1.54 (m, 1 H) 1.54-1.63
(m,5H) 1.67 (br.s.,4H)2.11-2.22 (m, 1 H) 2.68 -
A149 0 Z>N <10 | 291(m, 1H)2.68-291(m, 2H)3.06-320(m,3H)
o 3.06-3.20 (m, 1H)3.20-3.28 (m, 1 H) 3.88 (d,
J=9.04 Hz, 2 H)4.02 - 4.18 (m, 0 H) 4.56 - 4.71 (m, 2
F H) 7.93 - 8.04 (m, 1 H) 8.19-8.29 (m, 1 H) 8.69 - 8.79
N-(5-{[(2S,5R)-2,5-dimethyl-4-(tetrahydro-2H- (m, 1 H).
pyran-4-yl)piperazin-1-ylJcarbonyl}-6,6-
dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-yl)-5-fluoropyridine-2-carboxamide




WO 2008/ 125945PCT/ | B2008/ 000862 - 98 - ci z Structure PKCb Ki (nM 1H NWR
ElIl Chiral CH3 28.9 1H NWR (500 MHz, D20) d ppm1.09 (s, 2 H 1.21 (s, 2 H)
1.53 - 1.w02008123R5H) 1.82 (s, 2 H 2.00 (s, 2 H 2.30 @sy/18206/00b8627 (s, 3
H 10.57 (s, 1 H. NCH OCNIvy) cH N (6,6-dinmethyl-5-((38,8a8)-3-nethyl -
oct ahydr opyrrol o[ 1, 2- a] pyrazi ne- 2- car bonyl) -
1,4,5, 6-tetrahydropyrrol o[ 3, 4-c] pyrag®l - 3-y1) - ‘
2, 4- di met hyl oxazol e- 5- car boxam de E12 Chiral CH, 586 1H NWVR (500 MHz,
D20) d ppm0.89 (d, J=4.94 Hz, 2 H 0.91 (s, 1 H 1.07 (d, J=5.22 Hz, 5 H)
1.22 ( JH\’IRR(Q 5H 1 61 (s 6 H 183 (s 2 H 100 (s 2 H) 17
(s, 2 H), 4.149 (s, 3 H 6.59 (s, 1 H |PX®] (s, 1 H). NCH3 ,0 N N. tcH,|)
[11j 5- cy&l opropy! - N- g, dawdi Met hy1- 5-/( GmS{ 8aS) - 3- 1H NMR
met hyl -[OCT ghydr Opyr r ol O[ok,c2-cA] PyT azi rje- 2-
czrbemyl ) -1, 4,5, 6- t et r ablgirspynm op, 4
c] pyr agol - 3-y|)iW3@3 Noxam de _WN,@% e Ahsol32 0 dd1a NMR362
MHz, D40) d ppm1 Qilcf( , O2*3I—1)N 1,20 (g, J=1143 (m3 591(52&)(&, 137 57
(s, 10[H) 1.86 (s, H 2.05Ys, 1 H) -2. 75;;(@;5 2&3H()H+)86419§6n§@21@m gsmé%l (s,
L m . - 3.
1 H 7.89%s, 1H 11 38 (s, |H) 12'5&'0( H) /98 3@@'&@3 -3:58(m, 2 H) 3.38
X -350(m1H)457 473 (m, 2H)7.65-7.76 (m, 1
N-(5-((2R,5S)-2-(2-hydroxyethyl)-1,5- H)8.04-8.13(m, 1 H)8.13-8.22(m, 1 H) 8.73 (d,
dimethylpiperazine-4-carbonyl)-6,6-dimethyi- J=4.52 Hz, 1 H) 10.86 (br. s., 1 H).
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-
yl)picolinamide
(Isomer A)
OHsC_ CHs

N

) NH
o \/\(:;‘ @‘N 1H NMR (300 MHz, DMSO-d5) 5 1.19 (d, J=6.59 Hz, 3

N CH, H) 1.42 - 1.55 (m, 1 H) 1.61 (d, J=10.93 Hz, 6 H) 1.70
H;C HN_.O -1.82(m,1H)1.87-196(m,2H)1.99-2.11 (m, 1
Z "N
- |

H)2.15(s,3H)2.20-2.32(m, 1 H)2.77 -2.90 (m, 1

A151 152 | H)3.06-3.14 (m, 1 H)3.24 -3.40 (m, 1 H) 3.40-3.55
(m, 1H)3.40-3.55(m, 1 H)3.58-3.72 (m, 1 H) 4.51
N-(5-((2S,5S)-2-(2-hydroxyethyl)-1,5- -467(m,2H)765-774(m,1H)8.03-8.12(m, 1
dimethylpiperazine-4-carbonyl)-6,6-dimethyl- H)8.12-8.19(m, 1 H) 8.73 (d, J=4.71 Hz, 1 H) 10.82
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3- (br.s., 1 H).
yl)picolinamide
(Isomer B)

}\\NE%
HyCr.. I N
N(:)*cm % 1H NMR (300 MHz, DMSO-dé)  0.94 (d, J=5.84 Hz, 6

HN. O H) 0.98 - 1.08 (m, 5 H) 1.08 - 1.23 (m, 2 H) 1.49 - 1.59
(m, 1H) 1.59 - 1.76 (m, 3 H) 1.92 - 2.04 (m, 2 H) 2.17
A152 AN -2.31(m, 1 H)2.71-2.86 (m, 1 H) 3.08 - 3.19 (m, 1
|
X

o 762 H) 3.19 - 3.29 (m, 3 H) 3.76 - 3.92 (m, 2 H) 4.69 - 4.88

. _ (m,2H)7.64-7.78 (m, 1 H) 8.03-8.12 (m, 1 H) 8.12

N-(5'-{[(2S,5R)-2,5-dimethyi-4-(tetrahydro-2H- -8.23 (m, 1 H) 8.73 (d, J=4.14 Hz, 1 H) 11.00 (br. 5., 1
pyran-4-ylmethyl)piperazin-1-yljcarbonyl}-4',5'- H) 12.01 (br. s., 1 H).

dihydro-1'H-spiro[cyclopropane-1,6'-
pyrrolo[3,4-c]pyrazol}-3'-yl)pyridine-2-
carboxamide

OH3C_ CH,
HyGre (\N N N: 1H NMR (300 MHz, CHLOROFORM-d) & 1.04 (d,
N\)‘CHg 7 J=6.22 Hz, 3 H) 1.14 (d, J=6.22 Hz, 3 H) 1.39 (s, 3 H)
HN. O 1.72 (s, 3H)1.81 (s, 3H) 1.92-2.04 (m, 1 H) 2.41 -
CH, 2.51 (m, 1H)2.52-2.65(m, 1 H)2.52-2.65(m, 1 H)
A153 J A N 47 | 268-276(m, 1H)2.76-2.85(m, 1H)3.13-3.24
\ (m, 1 H) 3.41-3.53 (m, 1 H) 4.28 - 4.38 (m, 2 H) 4.48

. P a, (d, J=5.65 Hz, 1 H) 4.55 (d, J=5.65 Hz, 1 H) 4.65 -
N-5-({(2S,5R)-2,5-dimethyl-4-{(3 4.75 (m, 2 H) 7.49 - 7.58 (m, 1 H) 7.89 - 8.00 (m, 1 H)
8.28 (d, J=7.91 Hz, 1 H) 8.64 (d, J=4.52 Hz, 1 H)
10.33 (s, 1 H).

methyloxetan-3-yl)methyl]piperazin-1-
yljcarbonyl)-6,6-dimethyl-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-yl]pyridine-2-
carboxamide '




F

1, 4,5, 6- twora#sydsapyr r ol o[ 3, 4-c] pyrazol - 3-y1) -
E14 CH3 CHN O/ CN ItN, -Ar

NA N,, (CH 4) aN N-(6, 6-di net hyl-54(3S, 8aS) - 3- net hyl -
oct ahydr opyrrol o[ 1, 2- a] pyr azi ne- 2-car bonyl) -

N c..,NILCH i

N- (6, 6-di net hyl-5-((3S, 8aS) - 3- net hyl -
oct ahydr opyrrol o[ 1, 2- a] pyr azi ne- 2- cagponyl) -

1,4,5,6-tetrahydropyrrol o[ 3, 4-c] pyrazol -3-y1) - 3-
et hyl i sozazol e- 5- car boxam de 157 1H NMR (400 WMHz, CDCl 3-d) d ppm 1.29- 1.40

(m 3 H,.1.33 (+ 1 =75H 3H) 163 2 14 (m 11 H) 2 26 -2 46 (
H, 2.72.- B.06 (m 6 H, 3.48 - 3.63 P |1 H, 3.904.05 (m 1 H), 4.53
4.84 (Mng H, 6.92 (Strudur) , 10.05 (b |1H) 10.54 (brgnwg H) . WO
2008/ 125945PCT7 T BZ008/ 00886 2cH, 99 - BX. NO. Structure PRCb K nM 1IH NVR]
CH3CCH3 0 N 1H NMR g, DVBQ d6) (6 ppm 0.95 (d, J=5.27 Hz,
H, 1.40 (d, J=5. 84’3%1/,:/\3 N 06 - 11.20((m 2
N CHs H NMR (400 MHz, MeOD) & 1.00-1.02 (m, 6 H) 1.08 -
HO—"¢ HN__-O 1.18 (m, 3H) 1.50 - 1.60 (m, 2 H) 1.66 (s, 3 H) 1.69 (s,
A154 CHs 5 3H)2.07-2.10(m, 1 H)2.41-2.49 (m, 1 H)2.51 -
~ |N 251 | 252(m,2H)2.72-2.82 (m,2H)3.05-3.11 (m, 1 H)
x . 312-3.22(m,1H)3.70-3.76 (m, 1H)4.71-4.72
N-[5-({(2S,5R)-4-[(1R)-3-hydroxy-1- (m,2H)7.51-754 (m, 1 H)7.91-7.95(m, 1 H) 8.10
methylpropyl]-2,5-dimethylpiperazin-1- -8.12(m, 1 H) 8.60-8.61 (m, 1H).
yl}carbonyl)-6,6-dimethyl-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-yl]pyridine-2-
carboxamide
g\ig,c CH,
N\)‘CHs 1H NMR (400 MHz, MeOD) 6 0.99-1.01 (m, 6 H) 1.15 -
Ho—" HN__0 1.17 (m, 3H) 1.44 - 1.56 (m, 2 H) 1.58 (s, 3 H) 1.60 (s,
A155 CHy 3H)1.91-199 (m, 1 H)2.23-2.29 (m, 1 H)2.43 -
“ "N 43.3 | 2.50 (m,2H)2.89-2.96 (m, 2 H)3.04-3.10 (m, 2 H)
G 3.69—-3.77 (m,1H)4.68-4.84 (m,2H)7.50~-7.53
N-[5-({(2S,5R)-4-[(1S)-3-hydroxy-1- (m,1H)7.90-7.94 (m, 1 H)8.10-8.11 (m, 1 H) 8.59
methylpropyl]-2,5-dimethylpiperazin-1- —8.60 (m, 1 H).
yl}carbonyl)-6,6-dimethyl-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-yl]pyridine-2-
carboxamide
())\riac CH,
.~ N NH
HeC ‘QCH (N 1H NMR (400 MHz, MeOD) § 0.98-1.01 (m, 6 H) 1.60
/\/N 3 HN. _O (s,3H)1.69(s,3H)2.08-2.13(m, 1H)2.37-243
A156 Ho-./ O (m, 1 H) 2.47 - 2.53 (m, 2 H) 2.89 - 2.97 (m, 2 H) 3.04
2 N 108 | —3.14(m,2H)3.44-347 (m,2H)3.50-3.61(m, 4
< H)4.68-4.76 (m,2H)7.51-7.54(m, 1 H)7.91 -
7.95(m,1H)8.10-8.12(m, 1 H) 8.59 —8.60 (m, 1
N-[5-({(2S,5R)-4-[2-(2-hydroxyethoxy)ethyl]- H).
2,5-dimethylpiperazin-1-yl}carbonyl)-6,6-
dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-yl]pyridine-2-carboxamide
O CH,CH,
CH N N / N\
N 1
O/\/N\)\CH H NMR (300 MHz, DMSO-d6) 5 ppm 0.88 - 1.07 (m, 6
0N H), 1.58 (s, 3 H), 1.67 (s, 3 H), 2.10 (t, J=10.0 Hz, 1
H), 2.32-2.48 (m, 3 H),2.75 - 2.91 (m, 2 H), 3.06 (dd,
A157 NZ 38.8 | J=9.2,1.5Hz, 2 H),3.25 (s, 3H),3.39-3.46 (m, 2 H),
~ | 466 (s,2H),7.64-7.77 (m, 1 H), 8.03-8.13 (m, 1 H),
8.14-8.24 (m, 1 H), 8.69 - 8.80 (m, 1 H), 10.86 (br. s.,
N-(5-{[(2S,5R)-4-(2-methoxyethyl)-2,5- 1H), 1218 (br.s., 1H)
dimethylpiperazin-1-yljcarbonyl}-6,6-dimethyl-
1,4,5,6-tetrahydropyrrolo(3,4-c]pyrazol-3-
yl)pyridine-2-carboxamide

2, 3, 6-t r iPCiraBzookervséear de

CH U

1

B




F1 0' 22.4 H), 1.29 (t, J=754 Hz, 3 H, 1.48 - 1.73 (m 10 H, 1.92 - 2.00
(m 2H, 2.37 (s, 3 H, 2.39 - 2246 (m 2 H, 2.72 -2.89 (m 3 H, 3.01
-3.18 (mw0 2b)8/12394230 - 3.30 (m 2 PCT/IB2008/000862

N (5-{[(2S,5R) -2, 5-di net hyl-4-(tetrahydro-2H H), 3.82 (d, J=9.04 Hz, 2
H, 4.53 (s, 2 H, 10.66 (s, 1

pyran-4-yl net hyl ) pi perazi n-1-yl ] carbgnyl}-6, 6-

di met hyl-1, 4,5, 6-tetrahydropyrrol o[ 3, 4-

c] pyrazol - 3-y1) - 2- et hyl -4-net hyl -1, 3- oxazol e-5- carboxam de H), 12.16 (br.

S., 1|-, cH3 H cH CN NN r--N 1-130 (' CHbNH N 1H I\II\/R(RQO ,
DVSO-dff) 8 0.87 - 1.07 (m 6 H F2 N(PK®B1 - 1.61 (m 4 H 1.61 - 1.76 {m
6 H LI9%(s. 3 H ) MRudBA 2.00 - [2a42](m 2 H) 3.0QuwwR. 16 (m 4 H) |320
- 3.30 [ PH3C (m 2 H 4.00%&uxcsd. // (M 2 H (.02 (s, 1 H. H3C
e, ~N N N
CHy \%CH / N 1 '
o\)\/ é N H NMR (400 MHz, MeOD) & ppm 0.79 (d, J=6.4 HZ,
3H), 1.03 (d, J=6.0 Hz, 3H), 1.07 (d, J=6.0 Hz, 3H),
A158 . 1.60 (s, 3H), 1.70 (s, 3H), 1.96 - 2.07 (m, 2H), 2.15 -
IN 504 | 2.19 (m, 1H), 2.49 — 2.56 (m, 2H), 2.76 — 2.83 (m, 2H),
N 3.07 - 3.14 (m, 3H), 3.44 — 3.46 (m, 2H), 4.73-4.79
N-5-({(2S,5R)-4-{(2S)-3-hydroxy-2- O, o8 T gy Shp, |9 (me 1. 809
methylpropyl]-2,5-dimethylpiperazin-1- : ’ T ’ ! )
yl}carbonyl)-6,6-dimethyl-1,4,5,6-
tetrahydropyrrolo[3,4-clpyrazol-3-yl]pyridine-2-
carboxamide
i\\CH CH,
N N
CH(\N \i\
CH N
o \/?\S,N\)‘CHa 'H NMR (400 MHz, MeOD) & ppm 0.76 (d, J=6.8 HZ,
Ox-N 3H), 1.00 — 1.02 (m, 6H), 1.60 {(m, 3H), 1.69 (s, 3H),
A159 5 1.88 — 1.97 (m, 2H), 2.02 - 2.07 (m, 1H), 2.44 - 2.49
Z N 49.6 | (m, 2H), 2.69 —2.72 (m, 1H), 2.97 — 3.00 (m, 1H), 3.08
N —3.10 (m, 2H), 3.40 — 3.48 (m, 2H), 4.72 -4.78 (m,
N-[5-({(2S.5R)-4-[(2R)-3-hydroxy-2- B s .00 (. (e 1FD. 810
methylpropyl}-2,5-dimethylpiperazin-1- ’ ! ' ’ ! ’
yl}carbonyl)-6,6-dimethyl-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-yljpyridine-2-
carboxamide.
CH,
OHaC H‘
N ] N
. e N_chy
3 N_)" o= 1H NMR (400 MHz, MeOD)  ppm 1.07 - 1.16 (m, 6 H)
1.70 (s, 3H)1.72 - 1.80 (m, 5 H) 2.47 (s, 3 H) 2.54 (s,
A160 HiC i 24.9 3 H)2.60 (d, J=6.55 Hz, 2 H) 2.89 - 3.00 (m, 2 H) 3.13
N">cH, ' -3.37 (m, 2 H) 3.48-3.52 (m, 1 H) 3.64 (t, J=6.17 Hz, 2
0] H)4.59 - 4.62 (m, 2 H)
N-(5-{[(2S,5R)-4-(3-hydroxypropyl)-2,5-
dimethylpiperazin-1-ylJcarbonyl}-6,6-dimethyl-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-
2,4-dimethyl-1,3-oxazole-5-carboxamide
OHsC_ CHs .
N\)‘CH3 o 1H NMR (400 MHz, MeOD) é ppm 1.04-1.15(m, 6
N H) 1.70 (s, 3H) 1.79 (s, 3 H) 2.20-2.30 (1 H) 2.41 -
A161 P 253 (m,1H)2.54-2.75(m,2H)2.87-3.05(m, 1H)
HO ‘N 38.8 | 3.10-3.28 (m, 3 H) 3.64— 3.76 (m, 2 H) 4.74- 4.85 (m,
X 2H)7.75-7.92 (m, 1H) 8.27 - 8.29 (m, 1 H) 8.61 (d,
F J=2.77 Hz, 1 H)
5-fluoro-N-(5-((2R,5S)-1-(2-hydroxyethyl)-2,5-
dimethylpiperazine-4-carbonyl)-6,6-dimethyl-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-
yl)picolinamide




N-(5-{[(2S, 5R) - 4- (3- net hoxypropyl) - 2, 5-
di et hyl pi perazi n-1-yl ] car bony1l} -6, 6-di net hyl -
1, 4,5, 6- twonratsydsapyrr ol o[ 3, 4-c] pyrazol - 3-y1) - PCT/IB2008/000862
2, 6-di met hyl pyri m di ne- 4- car boxam de cH3 H di 3CN N H3D- CyCHb NH
1H NWVR (500 MHz, DVMsO-d6) 8 0.96 - 1.09 (m 3 H N 1.09 - 1.22 (m 4 H)
1.52 - 1.63 (m 4 H) 1.63 - 1.70 FAg\N 625 (m 4 H 1.72 - 1.80 (m 1 H
1.79 - 1.88 (m 1 H) 2.89 -all (m 5H 3.11 - 3.29 (m 4 H) 4.68 (br.
s., 2H P 8.71-8.87 (m 1H 8.87- 899 (m 1H 9.20 - 9.33 H3c
1 H.
PKCb
Ex. Ki
No. Structure (nM 1H NMR
H
HC CHy N
o}/m 0
N._CHs N N 1H NMR (400 MHz, MeOD) & ppm 1.11 -1.13 (m, 6 H)
[ j’ N 1.65-1.83(m,8H)2.11-224 (m, 1 H)2.43-2.52
A162 HaC N — (m, 1 H)2.56 -2.69 (m, 2 H)2.90 - 3.00 (m, 1 H) 3.10
F 21.7 | -3.30 (m, 3 H) 3.63 (t, J/=6.04 Hz, 2 H) 4.81 (s, 2 H)
KL 7.74 - 7.89 (m, 1 H) 8.25-8.30 (m, 1 H) 8.57-8.63 (m, 1
OH H)
5-fluoro-N-(5-{[(2S,5R)-4-(3-hydroxypropyl)-
2,5-dimethylpiperazin-1-yljcarbonyl}-6,6-
dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-
cjpyrazol-3-yl)pyridine-2-carboxamide
CH;
O _N
Y g’
N._,CH3; N
[ j/ /N 1H NMR (400 MHz, MeOD) § ppm 1.06 - 1.13 (m, 6 H)
HsCY N = 1.68-1.84(m,8H)2.10-2.19(m, 1 H)2.37 -2.48
A163 KL F 245 (m, 1 H) 2.54 - 2.65 (m, 2 H) 2.75-2.93 (m, 2H) 3.11 -
' 3.26 (m, 2 H) 3.34 (s, 3H) 3.40-3.50 (m, 2 H) 4.73 -
0 485(m,2H)7.74 - 791(m1H)825833(m1H)
| 8.60-8.62 (m, 1 H)
5-fluoro-N-(5-{[(2 S,5R)-4-(3-methoxypropyl)-
2 5-dimethylpiperazin-1-yijcarbonyl}-6,6-
dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-yl)pyridine-2-carboxamide
e Srel,
3 N
CH 1H NMR (400 MHz, MeOD) § ppm 1.07 - 1.13 (m, 6 H)
[ j’ : 1.71 (s, 3H) 1.80 (s, 3H)2.19-2.27 (m, 1 H) 2.48 -
A164 2.67 (m,3H)2.95-3.05(m, 2 H)3.13-3.25 (m, 2 H)
F 56.9 | 3.37 (s,3H) 3.53-3.61(m, 2 H)4.75-4.86 (m, 2 H)
H 7.76 - 7.89 (m, 1 H) 8.27-8.32 (m, 1 H) 8.60-8.64 (m, 1
o< H)
5-fluoro-N-(5-{[(2S,5R)-4-(2-methoxyethyl)-2,5-
dimethylpiperazin-1-yl]carbonyl}-6,6-dimethyl-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-
yl)pyridine-2-carboxamide
H;,C CHs
< ; 1H NMR (400 MHz, DMSO-d6, ppm) & 1.68 (s, 6H),
1.53-3.03 (br m, 12 H), 2.57-3.10 (br s, 3H), 4.96 (s,
B1 75.3 2H), 7.67-7.71 (m, 1H), 8.08 (dd, J = 7.56, 7.80 Hz,
) 1H), 8.16 (d, J = 7.80 Hz, 1H), 8.74 (d, J = 4.28 Hz,
— 1H), 10.42 (s, 0.5 H), 11.33 (s, 0.5H), 12.06 (s, 0.5H),
Pyridine-2-carboxylic acid [5-(1-cyclobutyi-4- 12.59 (s, 0.5H).
fluoro-piperidine-4-carbonyl})-6,6-dimethyl-
1,4,5,6-tetrahydro-pyrrolo[3,4-c]pyrazol-3-yl]-
amide




(5-{[(25,5R) -4-(3-net hnpropyl) -2, 5-
di met hyl pi perazin-1-yl]carbonyll-6, 6-di net hyl -
1, 4,5, 6- twora#sydsapyr r ol o[ 3, 4-c] pyrazol - 3- yl) pyrazi ne- PCraBios/envsee CH3
H NIN r-N H3C. - ¢ CHoNH N ,CH3 1H NWR (500 MHz, DWVSO-d6) 5 0.90
0.96 (m 3 H /1?1 0.96 1.05 (m 3 H 1.10 1.22 (m 3 H 1.52 - 1.58
F4 (m (m 3 H 1.58- 1.64(m 3 H31.64 - 1.68(m 3 H) 2.97 PcH H3C
-3.06 (m 2H 3.05- 315 (m 3 H 3.14 - 3.25 (m 4 H 3.90 - 4.05(m 4
H 4.47 - 4.65 (m 2 H 6.87 - 6.99 ‘
3- ethyI-N-(5 {r(28 5R)-4- (3-nethoxypropyl)- (m 1 H)
2, 5-di E Ip| pera2|n-l-yI|carbony1} 6”%—
di et hyll . 14, 5, 6-t et r abygropyrrol o 3, 4(nM)L 1H NMR
cl pyrazor=3ryI)- I-metnyf; bn;—pyrazm €-[o- Car boxam de

1H NMR (400 MHz, DMSO-d6, ppm) & 1.41-1.51 (m,
2H), 1.65-1.71 (m, 2H), 1.68 (s, 6H), 1.93-2.02 (m,
3H), 2.07-2.14 (m, 2H), 2.42-2.54 (m, 2H), 2.83-2.86
(m, 2H), 3.27 (dd, J = 10.56, 10.56 Hz, 2H), 3.88 (dd, J
= 3.27, 11.04 Hz, 2H), 4.96 (d, J = 4.28 Hz, 2H), 7.70

B2 (Q/ N7y 898 | (ddd, J = 1.26, 4.80,7.56 Hz, 1H), 8.08 (ddd, J = 1.76,
2 7.56, 7.56 Hz, 1H), 8.16 (d, J = 7.56 Hz, 1H), 8.73 (d,
- . . J = 4.03 Hz, 1H) (one pyrazole N-H and one amide N-
Pyridine-2-carboxylic acid {5-[4-fluoro-1- . - .
(tetrahydro-pyran-4-yl)-piperidine-4-carbonyl]- '1_?(;6}_:“'53'“'}'988“3;0 deuteérlug exchange); 19F NMR
6,6-dimethyl-1,4,5,6-tetrahydro-pyrrolo[3,4- (376 Hz, -d6, ppm) 3 -
c]pyrazol-3-yi}-amide
CH
1H NMR (400 MHz, MeOD) d ppm 8.12 - 8.17 (m, 1
H)7.86-7.92(m, 1H)7.69-7.77 (m, 1 H)5.07 (d,
B3 67.4 | J=4.80 Hz, 2 H) 4.61 - 4.66 (m, 2 H) 3.55-3.66 (m, 2
H)2.98(s,3H)2.34-259(m,2H)1.80-1.84 (m, 5
H) 1.78 (s, 3 H).
3,4-dichloro-N-{S-[(4-ﬂuoro-1 -methylplperidin-
4-yl)carbonyl]-66-dimethyl-1456-
tetrahydropyrrolo[34-c]pyrazol-3-yl}benzamide
oHC CH,
F
N N
_N 1H NMR (300 MHz, DMSO-d6) d ppm 1.68 (s, 6 H)
N Z | 1.91-2.08(m,1H)1.91-2.08 (m,2H)2.10-2.17
B4 HsC N N NT (m,3H)2.20(s,3H)2.62-2.68(m, 1H)268-2.75
0 (m,1H)4.89-5.00 (m,2H)7.66-7.72 (m, 1 H) 8.04
N-{5-[(4-ﬂuoro-1-methylpiperidin-4- -8.11 (m, 1 H) 8.04 - 8.11 (m, 1 H) 8.14-8.19 (m, 1
y|)carbonyl]-6.6-dlmethyl-1,4,5,6- H) 8.70-8.75 (m, 1 H) 10.85 (br S, 1 H)
tetrahydropyrrolo[3,4-c]pyrazol-3-yl}pyridine-2-
carboxamide
Chiral
CH
o CH 3 N, ‘
}—N I N 1H NMR (400 MHz, DMSO-d6) ppm 0.95 - 1.00 (11 H,
(‘N H m), 1.59 (3 H, s), 1.68 (3 H, s), 1.88 (3H, s), 1.99 (1 H,
C1 CH; N 3 28.6 dd, J=11.08, 9.32 Hz), 2.27 - 2.37 (2 H, m), 2.37 - 2.44
cht / ”\‘ ) (2H, m), 2.66-2.78 (2 H, m), 3.01 - 3.10 (2 H, m),
° NQ) 4.65(2H, d, J=3.53 Hz), 8.80-8.83 (1 H, m), 894 (1
N-(5-{[(25 5R)-4-ethyl-2,5-dimethylpiperazin-1- H,d, J=227 Hz), 9.31 (1 H, d, J=1.26 Hz).
yljcarbonyl}-6,6-dimethyl-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-yl)pyrazine-2-
carboxamide
OH,C CH3
MY
CH:,,,_(\ / N
N\)~CH3 1H NMR (400 MHz, CHLOROFORM-d) § ppm1.08-
cg3 N ° 1.20 (m, 6 H), 1.75 (s, 3H) 1.84 (s, 3H)2.10-2.20
Cc2 (m, 1 H) 2.30-2.40 (m, 4 H) 2.55 (s, 3 H) 2.56 (s, 3H)
CH; o] 50.3 | 2.64-2.74 (m, 1 H)2.78-2.86 (m,, 1 H) 3.00-3.10 (m,
N=<CH 1 H)3.25-3.35 (m, 1H) 4.68 (d, J = 9.60 Hz, 1 H) 4.83
3

N-(6,6-dimethyl-5-{[(2S,5R)-2,4,5-
trimethylpiperazin-1-yljcarbonyl}-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-2,4-

dimethyl-1,3-oxazole-5-carboxamide

(d, J = 9.60 Hz, 1H) 8.55 (s, 1H)




WD 2008/ 125945 PCT/ 02008/ 000862 - 100 - PKCb Ex. Ki No. Structure
(nM 1H NMR  Hsc N (5-{[(2S, 5R)-4-(3-nethoxypropyl)-2, 5-

di et hyl pwvpepeszize4i- yl i car bony1l} - 6, 6- di et hyl - PCT/IB2008/000862

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

2, 4-di net hyl - 1, 3- oxazol e- 5- car boxam de 1H NMR (500 MHz, DVBO-d6) a 0.88 -
1.06 (m 6 H 123 - 1.34 (m 3 H L1L&/.(br. s., 3 H 1.58 - 1.64 (m 3 H)
1.65 (be. s., 3 H 1.92 - 2.03 (an, 2 H 2.15 - 2.27 (m 3 H 2.31 -2.38
(m 4H 2.73 -2.85 (m 3 H 2.97 - 3.05(m 2 H 3.05- 3.13 (m 2 H 3.21
(s, 2 4.45 - 4. 61 (m 2 H) CH3 H N N)-N H3C -ryCHb NH H3C cH3

H3c 2- (|3 5-di met hyl i soxazol - 4- y1) - N-( 5"%[’ 23, 5R) - 4-
(3- et hO,‘@ypr Opyl ) 2 SsgidiRs hy! pi per azi {my1 1H NMR
yl ] car gony MI_-chg, O, b-
tetrahydro yrrolo )él Zol - 3ycecetamde CH3 HN, I iN H3C ( NH |CH3
0 1130 < t hoxypr N pyl) MR (400 MHz, CHLOROFORM-d) & 1.00
. _ _ . Z ppm -
di met hyl pi e Ny ) - 6, 6-(di me1ﬂ1 T«n 6 H) 1.67 (s, 3H), 1.74 (s, 3H) 2.10 — 2.25 (m,
2H)2.31(s,3H)2.65-2.72 (m, 1 H) 2.70 (s, 3H)
Z N 351 | 2.75-2.80 (m, 1 H)2.92-3.00 (m, 1 H)3.20-3.35
51 (m, 1 H) 4.62 (d, J=12.80 Hz, 1 H) 4.72 (d, J=12.80
CHj Hz, 1 H) 8.03 (s, 1 H) 9.58 (brs, 1 H)
N-(6,6-dimethyl-5-{[(2S,5R)-2,4,5-
trimethylpiperazin-1-yljcarbonyl}-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-2-methyl-
1,3-thiazole-4-carboxamide
OHsC_ CH;
CH NN
, 3’(\\)N‘ ~N
N CHs L o 1H NMR (400 MHz, CHLOROFORM-d) 6 ppm 0.98 -
CHs 1.11 (m, 6 H) 1.65 (s, 3 H)1.74 (s, 3 H) 1.94 - 2.02 (m,
C4 CH, 451 1H)2.10-2.30 (m, 1H) 2.22 (s, 3H) 2.50 - 2.60 (m, 1
W ’ H)2.62-2.73 (m, 4 H) 2.80 - 2.95 (m, 1 H) 3.12- 3.20
) 0 (m, 1 H) 4.53 (d, J=13.60 Hz, 1 H) 4.67 (d, J=13.60
N-(6,6-dimethyl-5-{[(2S,5R)-2,4,5- Hz, 1 H) 7.72 (s, 1 H) 9.35 (brs, 1 H).
trimethylpiperazin-1-yljcarbonyl}-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-5-methyl-
1,3-oxazole-4-carboxamide
OH;C_ CH,
N NH
CH3,(\N /N
Z
N\)‘CHg 1H NMR (400 MHz, CHLOROFORM-d) § ppm 0.98 -
Cifis N_-O 1.02 (m, 6 H) 1.66 (s, 3 H) 1.74 (s, 3H)2.00 - 2.06
cs (m, 1H)2.18 -2.23 (m, 1 H) 2.23 (s, 3H) 2.52 - 2.60
CHs o 465 | (m 4H)269-273(m,1H)291-295(m, 1H)3.17 -
n=/ 3.23 (m, 1 H) 4.60 (d, J=13.60 Hz, 1 H) 4.74 (d,
N—(6,6—d|methyl-5-{[(28,5R)-2,4,5- J=13.60 Hz, 1 H) 7.80 (S, 1 H) 8.64 (brs, 1 H)
trimethylpiperazin-1-yljcarbonyl}-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-4-methyl-
1,3-oxazole-5-carboxamide
OH;C_ CH,
| NH
CH3 /N 4 N
N\)‘CHa 1H NMR (400 MHz, CHLOROFORM-d) 4 ppm 0.98 -
ng N. -° 1.03 (m, 6 H)1.32 (t, J=7.6 Hz, 3H) 1.65 (s, 3 H) 1.74
c6 cH (s, 3H) 1.99-2.07 (m, 1 H)2.15-2.24 (m, 4 H) 2.47
3¢ o 25.7 | (s,3H)2.54-2.62(m, 1H)2.69-2.80 (m, 3H)2.91 —
N'—"-«/ 2.95(m, 1 H)3.12-3.25 (m, 1H) 4.56 - 4.73 (m, 2 H)
CHs 8.30 (s, 1 H)
N-(6,6-dimethyl-5-{[(2S,5R)-2,4,5-
trimethylpiperazin-1-yljcarbonyl}-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-2-ethyl-4-
methyl-1,3-oxazole-5-carboxamide




1,4,5, 6-tetrahydropyrrol o[ 3, 4-c] pyrazol - 3-y1) - 4-
nmet hyl - 1, 3- oxazol e- 5- car boxam de 1H NVR (500 WMHz, DVMSO-d6) 8 0.96 -1.06
(en, 3 HWO0.26@/1239482 (en, 3 H) 1.62 - 1.70 (in, 4 H 1. POTABZ00860086n 4K)
1.91 (s, 3 H 3.03 - 3.26 (m 7 H . 3.70 - 392(m 2K) 4.49- 4.68 (m 2 H
8.45 (br. s., 1 H. WD 2008/ 125945PCT/|1B2008/ 000862 -101 - Ex. No.

, Structure PKCb Ki (nM 1H NVR F9 CHg5CH\N CIN ti G N/ NCH, CH3 U

N-(5 ([(2S, 5R) - 2, 5-di met hyl-4-(tetrahydro-2H

pyran-4-yl rnet hyI ) pi perazin-1-yl]car bonyl) 6, 6-

dimethyl-1 4 5 6-tetrahydropyrrolo[3 4
c] pyrazpl: 3t yl)-1-net hyl - 1H- i ni dazol et 'iif(Cb(ar boxami de 62A 1H NMR (500 MHz,
DVEO- def) n&_ppm 0. 99 - slud@e (M 6 H) .| &mpd - 1.70 (m 3Ankk, 3.74 (s, 3|H),
3.82 - B 93((m Z A, 4)1435()CHA 72 (m 2] 7.7/6-7.78(m IH, 7.78-
7.80 (my 1 H F10 "ICH, SN CH3 o
N- (5- {[}(2S, BR) - 2, i e H%%N(tetrahydro- 2l-||+MR(400MHz CHLOROFORM-d) 8 ppm 0.98 -
pyran-4-yl net hyl )p b] car bonyl) 16056m 6H)1.26 ¢ J =76 Hz, 3 H) 1.65 (5, 3 H)

di et hyjl ; 4,5, 6-t rahydropy rol o[ 3,4- 1.73 (s, 3H) 1.95-2.05 (m, 1 H) 2.12-2.23 (m, 4 H)
c] pyrazof’ 3yl y2 4- di matl@ 8- thl azoBGe‘L ‘)25%~a2$§®rxarﬁ)ei@9 272061 HH BRS )o
VHz, DI\Z}ISOd p mo0.99- 1.68 (m 3 H), 14 Hl3$g%§ %WL (51( 63*& m
10 H), S B8 5

2.64(5, negyl(25.58). 2 H),
10.65 (fin, |1 "iﬁ%&lﬁ, o) stiwlﬂ

1 ,3-oxazole-4-carboxamide

E\HjC CHj;
CHa,(\N N@Nﬁ
CQN\)‘CH:’ N_-0 1H NMR (400 MHz, CHLOROFORM-d) & ppm 1.03 -
3 1.19(m, 10H) 1.66 —1.74 (m, 6 H) 1.99 - 2.06 (s, 1
cs Z N H)2.20-2.60(m,5H)2.70-2.90 (m, 2 H) 2.95 -
o 25 3.05 (m, 1 H), 3.30-3.42 (m, 1H) 4.60 (d, J=13.60 Hz,
1H)4.73 (d, J=13.60 Hz, 1 H) 8.10 (s, 1 H) 9.90 (brs,
1H
2-cyclopropyl-N-(6,6-dimethyl-5-{[(2S,5R)- )
2.,4,5-trimethylpiperazin-1-yl]carbonyl}-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-1,3-
oxazole-4-carboxamide
Chiral
N CH,
N CH.
o \ 1 N\€O
N N ,CH, 1H NMR (500 MHz, D20) d ppm 1.03 (s, 2 H) 1.20 (t,
E1 / \N j 616 J=7.42 Hz, 7 H) 1.54 - 1.63 (m, 10 H) 1.84 (s, 2 H)
o N ’ 2.00(s,2H)2.79 (d, J=7.42 Hz, 3 H) 3.05 (s, 1 H)
CH, 4.50 (s, 3H)6.66 (s, 1 H) 11.05 (s, 1 H).

N-(6,6-dimethyl-5-((3S,8aS)-3-methyl-
octahydropyrrolo[1,2-a]pyrazine-2-carbonyl)-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-5-
ethylisoxazole-3-carboxamide

Chiral

CHs CH,

CQCH \i/\ﬂ: j/ 1H NMR (500 MHz, D20) d ppm 1.09 (s, 2 H) 1.54 -

E2 729 | 1.63(m, 11 H)1.81(s,2H)1.97 (s, 1 H) 3.41 (s, 9 H)

4.54 (s, 1 H)4.61 (s, 1 H) 8.63 (s, 1 H) 9.07 (s, 1 H).

N-(6,6-dimethyi-5-((3S, 8aS)—3 methyl-
octahydropyrrolo[1,2-a]pyrazine-2-carbonyl)-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-5-

methylpyrazine-2-carboxamide




r

0 N--1SnLci
5-cycl opr opyl

CH, 0

di met hyl - 14, 5, 6-

-N-(5-([(2S,5R) -2, 5-di met hy1-
(t et rahydwo-2804/py94an- 4- yl met hyl ) pi per azi n- 1-
yl ] car bonyl) - 6, 6-
t et rahydropyrrol o[ 3, 4-c] pyr azol
(500 MHz, DMSO-do) 5 ppm 0.95 (d, J=¢¢ 11l Hz, 5 H),

4-
PCT/IB2008/000862

- 3-yhi soxazol e- 3-carboxam de 29.8 1H NWR
1.00 (d, J=5.84 Hz, 3

H, 1.06 - 1.17 (m 3 H, 1.48 - 1.71 (m 10 H, 1.92 - 1.98 (m 2 H, 2.17
- 227(m 2 H, 2.77 - 2.85 (m 1 H), 3.77- 3.86 (m 3 H, 4.56 (s, 2 H,
666( F12 OHOHR NN O/0 -1 N N H3 cHe o
N-(5-{[}(2 s 5R) - 2, 5- di met hyl - 4- (tetrahy’ -2H—
pyr an- 4-MI net hyl ) pi persagdups 1- Y1 ] car bdnyi) 16, 6- 1H NMR
di met hyfr- I, B, 5, omd €L T anydr opyr r ol o[ 3, |4-
c] pyrazol 3-y| )-1, 3-di net hyl 1H pyrazol e- $- carboxam de 33.0 1H NVR (500
D|\1l150 4) 5 ppm 1.0Q-M 7 (m 6 [H, 1108vr @4doMz, {NB0-dé) ddpm 1.24 @ l=6.571] 73
(m 10 2.18 (s, 3 /SN\?)- 3.90 (m BZBI)-I )1.25- G)@7((ns1H)36H)B 3H]1.8M(s.3HY ) 64
(m 2 H), 685 (d, JFTN30 Fz,\ 1ck), 10.69]- 78¢"H ;@;Z@ 36 2;2971@)27
2008/ 125§§5PCT/I 08/ 000862(- 1102 - [Exs¢ INO 283 rzug Nﬁm%hﬁ NIVR
F13 CH|CHN [N N. OCR3 2.40 Hz, 2 H) 309 - 391(m 1H)454 473 (m, 2 H)
N-(5-{[l(2, S, 5R) - ,5 di met hyl (tetrahydro7 d s ( él’ in{l-y
| ] car bgnyl ) |- 6, 8- cdiinnemiays,4asH3-betiy- t et rahydp,?;g%}og @8?7;24 Si’%{%ﬂﬁgy@ ?b%
c] pyrazol - 3- y?tZW%QPW@PH ﬁ@ﬂkzqzﬁf@bﬁ%ﬂ) dar bokani de 41. 1 1H NVR (500 MHz,
DVBO- de) 5 |ppr O R EPY P s> 3 |H), 1.01 (d, J=6.04 Hz, 3 H), 1.04|-
1.20 ( 2 H twdS - 1. /d (m 10 H),[ I.99 -2.02 (m 2 H, 2.68 (S5, 3 H,
3._76 -13.87 (m 3 H, 4. 57 (s 2 H, |6.70((s, 1 H F14 CH CHN Or.NO NrCH N
CitNAN \ 1H NMR (400 MHz, DMSO-d6) d ppm 1.24 (d, J=6.82
Hz, 3H) 1.26 - 1.36 (m, 1 H) 1.60 (s, 3 H) 1.64 (s, 3 H)
1.66-1.78 (m, 2 H) 1.79 - 1.87 (m, 1 H) 1.97 (q,
E4 (jf &j 647 | 9=8:67 Hz, 1H)2.22 (dd, J=10.48, 3.41 Hz, 1 H) 2.71
: -2.85(m, 2 H)2.86-3.00 (m, 1 H)3.35-3.40 (m, 2
H) 3.80 - 3.90 (m, 1 H) 4.52 - 4.77 (m, 2 H) 8.10 (d,
J=6.06 Hz, 1 H) 8.38 (d, J=8.34 Hz, 1 H) 8.80 - 8.93
N-(6,6-dimethyl-5-((3S,8aS)-3-methyl- (m, 2H)9.56 (s, 1 H).
octahydropyrrolo[1,2-a)pyrazine-2-carbonyl)-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-
1,6-naphthyridine-2-carboxamide
Chiral
N. CH,
o) N-° )
N ~ 1H NMR (500 MHz, D20) d ppm 1.09 (s, 2 H) 1.30 (t,
N CH: J=6.73 Hz, 4 H) 1.56 (s, 4 H) 1.62 (s, 5 H) 1.81 (s, 2
ES P j 37.5 | H)1.97 (s, 2 H) 3.40 (s, 5 H) 4.05 (q, J=6.78 Hz, 3 H)
CHy N 454 (s, 2H)7.07 (s, 1H)7.35 (s, 1H) 7.46 (s, 3 H)
10.82 (s, 1 H).
~ N-(6,6-dimethyl-5-((3S,8aS)-3-methyl-
octahydropyrrolo[1,2-a]pyrazine-2-carbonyl)-
1.4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-3-
ethoxybenzamide
Chiral
_N CH,
N H.
o % o
1
N ~ H NMR (500 MHz, D;0) d ppm 0.67 (s, 2 H) 0.92 (s,
V/(__X\ N—CHs 3 H) 1.04 (s, 2 H) 1.21 (s, 2 H) 1.55 (d, J=12.91 Hz, 9
E8 N N <(J\S 6.81 | H)1.89(s,2H)2.01 (s, 1H)2.28 (s, 1H)2.72 (s, 1 H)
N N 2.85 (s, 2 H)3.05 (s, 1 H) 3.42 (s, 4 H) 4.51 (s, 2 H)
6.24 -6.52 (m, 1 H).
3-cyclopropyl-N-(6,6-dimethyl-5-((3S,8aS)-3-
methyl-octahydropyrrolo[1,2-a]pyrazine-2-
carbonyl)-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-yl)-1H-pyrazole-5-carboxamide




NCH, CH, 0 N-(5-([(25,5R)-2,5-di nethyl-4-(tetrahydro-2H
pyran-4-yl met hyDpi perazi n-1-ylicarbonyl) -6, 6-
di met hyl -wp2p&/Bsw4ét r ahydr opyrrol o[ 3, 4- PCT/IB2008/000862
c] pyrazol - 3-y1) - 1- et hyl - 3- et hyl - 1H pyrazol e-5- carboxam de 20.0 1H NWR
(500 MHz, DMvBO-c16) 5 ppm0.92 - 0.97 (m 3 H), 1.03 (d, J=0.48 Hz, 3 H),
1.05 - 1.17 (m 2 H, 1.26 -1.34 (mgB-H) 1.46 - 1.72 (m 10 H), 1.92 -
2.00 (m-2"'" H, 2.68 (s, 3 H, 2.74 -2.88 (m 1 H), 3.75- 3.88 (m 2 H),
4.38 - 4.48 (m 2 H, 4.51 -4.57 (m 2 H, 6.81 - 6.86 (m 1 H F15 HN ON
CN1=r03_CH 1;:1(1rNO NCH3 o N-(B-{[(25 SR -2 S5-dinethyl-4-(tetrahydro-2H
pyran-4- y| net hyl ) pi per azi n-1-yl]car borf%ﬁ’-G 6-
di et hyjl Nﬁ,4 5, 6-tetr agydsopyrrol o 3, 4(,,M) 1H NMR
c] pyragor-3FyI)<ka€l Nyl - I, 3- 0Xxazol e- 4- caiboxam de 52. 1 IH
DVb0-ds) 5 ppm 0.84 - 106 (m 6 H, [1.17]- 1.28 (m 3 H), 1.46- 1. 77(m 10
H, 3.§9- 3.94 (mI2 H} 248 - 4 69 (m T 1l!i_|?\lMR§IOO3I\§Hz e )4pn}n1123d.1‘\1):8’]16 CH
N

CHON[\O ON it Hz, 3 H) 1.26 - 1.41 (m, 1 H) 1.61 (s, 3 H) 1.65 (s, 3 H)

N (5-([|(2S,BR) - 2, 5 (tc@trahydr012bk 1.84 (m, J=6.06 Hz, 4 H) 1.93- 2.11 (m, 1 H)
pyr an- 4- g} net hy ra2| n 1 carbonyis) @1%-2.33 (m, 1H)2.75 - 2.87 (m, 2 H) 2.90 - 3.01
di met hyll - 1, l4 ah dro oI o[ 3,4 (n, 1 H) 3.24 - 3.40 (m, 2 H) 3.80 - 3.96 (m, 1 H) 4.53
Y y .75 (m, 2.H) 7.98 - 8.05 (m, 1 H) 8.18 825m1
c] pyr azol - -yI ) - rret hyl - razol e- 3- canpsassae, 25 o84 dH ﬁﬂM%s( vHE,

OVBO- dd) 8 [pprNgs@fBnethyis: (cs@sa(smmahyH) THI12B66(H)- 5 H), 1.49 - 1. 78 m

13
10 H), [3. 79 °°t YGpyiale{! 23lpyzine ,"3’@ 3 H, 4.55 -4.80 (m 2 H), 6.71 -
6.87 (M J=2. 98> Y o e 1 H, 7.74 - 7.93 (m 1 H W
2008/ 14b94bPL,I/¢hl-;§,¢UU8/ UUUBbé - J.Ud - I:X NO. Structure PKCD K (N

CH,

N
. CH
N>IT °
\ Nx(
N 1H NMR (500 MHz, D20) d ppm 1.06 (s, 2 H) 1.19 (s,

% CH,
Es CH, \S 118 | 2H)156(s, 4 H) 1.58 - 1.65 (m, 5 H) 1.83 (s, 1 H)
P\ N 1.99 (s, 1 H) 3.42 (s, 8 H) 4.02 (s, 3 H) 4.51 (s, 2 H)
Nx 7.05 (s, 1 H) 7.45 (s, 1 H) 10.87 (s, 1 H).

N-(6,6-dimethyl-5-((3S,8aS)-3-methyl-
octahydropyrrolo[1,2-a]pyrazine-2-carbonyl)-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-1-
methyl-1H-pyrazole-5-carboxamide

Chiral

CH,

. N N CH, 1H NMR (500 MHz, D20) d ppm 1.06 (s, 2 H) 1.20 (s,
E9 4 \5 313 | 2H)1.54-1.63(m, 11 H) 1.82 (s, 2H)2.00 (5, 2 H)
CH g y | 2.67-2.73(m, 5 H) 3.12 (s, 1 H) 4.52 (s, 1 H) 4.58 (s,
1H)8.24 (s, 1 H).

N-(6,6-dimethyl-5-((3S,8aS)-3-methyl-
octahydropyrrolo[1,2-a)pyrazine-2-carbonyl)-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-2-
methylthiazole-4-carboxamide

Chiral

H
N- { N 1H NMR (500 MHz, D20) d ppm 1.05 (s, 1 H) 1.20 (s,
E10 N 106 | 12H) 155 (s, 4 H) 157 - 1.65 (m, 4 H) 1.84 (s, 2 H)

N ‘ © 11.99(s, 1 H)3.41 (s, 7 H) 3.95 (s, 3H) 4.50 (s, 2 H)
cHb e, 6.95 (s, 1 H) 10.74 (s, 1 H).

3-tert-butyl-N-(6,6-dimethyl-5-((3S,8aS)-3-

methyl-octahydropyrrolo[1,2-a]pyrazine-2-

‘ carbonyl)-1,4,5,6-tetrahydropyrrolo[3,4-

c]pyrazol-3-yl)-1-methyl-1H-pyrazole-5-
carboxamide




IHNWMR F17 CHCH NO,N CNNH' o

3-cycl opropyl - N- (5- (K2S, 5R) - 2, 5-di net hy1- 4-

(t et rahydwo-2804/py94an- 4- yl met hyl ) pi per azi n- 1- PCT/IB2008/000862
yl | carbonyl }-6, 6-di methyl -1, 4,5, 6-

t et rahydropyrrol o] 3, 4-c] pyrazol -3-y1)-1H pyrazol e-5-carboxam de 19.4 1H
NVR (500 MHz, DMSO-d6) 8 ppm 0.69 -.¢874 (m 2 H), 0.92 - 0.98 (m 5 H),
0.99 - 1.02 (m 3 H, 1.04- 1.20 (m 2 H, 1.46 - 1.74 (m 10 H), 1.91 -
1.99 (m 2 H, 2.82 (d, J=14.15 Hz, 1 H), 3.78 - 3.90 (m 2 H), 4.57 (s, 2
H F18 CH CHN O OHN NCH NOH3 0
N-(5-{[[(2, S 5R) - 2, 5-di met hyl - 4- (t et r P o- 21+

pyr an- 4- inet hyl ) pi pefsagduids 1- Y1 ] car bony }-6 6- 1H NMR
di met hyf="T, .5, Bkt r anydr opyrr ol o[ 3,[4-
c] pyr azol - 3-y|) 3-et hyli soxazol e-5-carboxam de 32.1 1H NWR (500 VHz,
DIVBOd6)8ppm092-0*9 0.99|- 1.03 (m 3 H), 1.04- 118(mn2
H),1.24(t,J7490 @0151-173m10 ,192-198(m2H],
2.69 - 2. 76

' 2c85 (m| 1 H) oogy_»(% mm1%9 2H4T‘21 ]
n (
4.63 ( % 19 HThl| &'g N l;? é H)1§2(s ZHQOO()SZH)S
(

N-(5- ([(28 5R) 2 S/dl rret hy (tetrahydr oq{2Bb(s,6H)4.47 (s, 3H) 10.57 (s, 1 H).
pyran-4-yl net hyl )[ﬁ“vperam nA\l-yl ] carbgnyl } {6, 6-

di met hy|l - 1, 4, Snise iy ds, susys-mahyo[ 3, [4-
c] pyraz -3- y’ttéhy@opertohy121a}pnmzﬁiceb03¥|)carboxam’ de 26.5 1H NWR (500 MHz,
DVBO- d6 tmaeﬁﬁjjgg@e “rfgpyfgmgeﬁ‘y') 1.00-1.03(m 3 H, 1.05- 1.18 (m |2
H, 12 auurbh.,ap F), (mT 10193 208 (M 2 H, 280
-2.88 ( H),378-388(m2H) 4.49 - 4.65 (m 2 H), 6.65 - 6.79|(m
1 H F2 | CHO,". MCNccH i1til Oy|N NCH, ON, o

OBIVE
Qe
!

o]

1H NMR (500 MHz, D20) d ppm 0.89 (d, J=4.94 Hz, 2
E12 j 58.6 H) 0.91 (s, 1 H) 1.07 (d, J=5.22 Hz, 5§ H) 1.22 (s, 2 H)
N ’ 1.55(s,5H)1.61(s,6 H)1.83 (s, 2H) 1.99 (s, 2 H)

217 (s,2H)4.49 (s, 3H)6.59 (s, 1 H)11.01 (s, 1 H).

5-cyclopropyl-N-(6,6-dimethyl-5-((3S,8aS)-3-
methyl-octahydropyrrolo[1,2-a]pyrazine-2-
carbonyl)-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazoi-3-yl)isoxazole-3-carboxamide
Chiral

CH,
' F N N LCH, 1H NMR (500 MHz, D20) d ppm 1.01 (s, 2 H) 1.20 (d,
E13 . \S 135 | 4=14.28 Hz 3H) 1.28 (s, 1 H) 1.57 (5, 10 H) 1.86 (s, 1
F H)2.05 (s, 1 H) 2.71 (s, 1 H) 4.56 (s, 2 H) 7.21 (s, 1 H)
N 7.59 (s, 1 H) 11.38 (s, 1 H) 12.50 (s, 1 H).

N-(6,6-dimethyl-5-((3S,8aS)-3-methyl-
octahydropyrrolo[1,2-a]pyrazine-2-carbonyl)-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-

2,3,6-trifluorobenzamide
CH,

CH Ny
07/N \ / o]
CH N N N
( / » 1H NMR (400 MHz, CDCI3-d) d ppm 1.29 - 1.40 (m, 3
5 N H), 1.33 (t, J = 7.5Hz, 3H), 1.63 - 2.14 (m, 11 H), 2.26
E14 CH, 157 -2.46 (m, 1 H), 2.72-3.06 (m, 6 H), 3.48 - 3.63 (m, 1
H), 3.90-4.05 (m, 1 H), 4.53-4.84 (m, 2 H), 6.92 (s, 1
0 H), 10.05 (brs, 1H) 10.54 (brs, 1 H).

N-(6,6-dimethyl-5-((3S,8aS)-3-methyl-
octahydropyrrolo[1,2-a]pyrazine-2-carbonyl)-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-3-
ethylisoxazole-5-carboxamide




N (5-{[(2S,5R) -2, 5-di rnet hyl -4-(tetrahydro-2H

pyran-4-yl net hyl ) pi perazi n-1-yl] car bonyl ] -6, 6-

di met hyl -wp20&/Bsw4ét r ahydr opyrrol o[ 3, 4- PCT/IB2008/000862
c] pyrazol - 3-y1) -2, 4-di met hyl - 1, 3- oxazol e-5- carboxam de 19.7 1H NVR (500
MHz, DMSO-d6) a ppm0.97- 1.08 (m 3 H, 1.13 - 1.28 (m 3 H), 1.52 - 1.73
(m 10 H, 2.32 - 2.39 (m 3 H, 3.799- 3.92 (m 3 H), 4.53 - 4.65 (m 2 H)
WO 2008/ 125945PCT/ 1 B2008/ 000862 - 104 - Ex. No. Structure PKCb Ki nM 1H NWR
F21 CHH3 N NO\ NCH o N(5-{[(23,5R) -2,5-dinethyl-4-(tetrahydro-2H
pyran-4-ylnethyl ) piperazin-1-yllcarbonyl)- 6 6-

di met hyl-1,4, 5, 6tetrahydropyrro|o[3 4’K°b
c] pyrazo E.S-yl) 3- et Qy,[,&tégxazole 5- cm,,poxam de 38.1 LHNMRR (500 MHz,

DVSO-dg) 5 ppm 0. 97 - cin 3 H), [L.I0[- I.Z8 (m b H), 1.50 - I.7/7 (m
10 H), 2.26-237(r;@c %«@81 390(m 2H) 455-4.68(m 2 H, 7.14
- 7.19|(m L H F2 \/0 N
N- (5- {[|( 23, BR) - 2, 5=di fret hy‘P (tetrahydro- z}&‘gyl AV N A doé;%.ga_ -yl
] carboryl}-6, 6- di rret hyl - 9L6-t et rlahydy apym(olw 5813 H), 1.48 - 173(m 10 H) 192
c] pyraol - 3yl ) - 4- net hyl - ﬁNs oxadi gz& - 32°Odar2tjﬁ>§§%i5€}t%'(>@9 Sty Q.ﬁ" 500
MHz, DNBO-d6), 8, po %thlptﬁ {3y 3 B, @, J2 D'+ ]10 .L 20
(m 2 H), 1 %n{& yﬂ:net g)pz ezuzl:hQ(l]e oynyl}lséal - 2] ;31 m(br% H}-I), . é Y H),
4.53 - [4.63 (] nyim@hyH).4, F2Srablidroip!dB.A-/ Or N.
c]pyrazol-3-yi)-2-ethyl-4-methyl-1 3 oxazole-5-
carboxamide
d'lgc CH3H
}—N
HyCr- )‘CHb
N > ' 1H NMR (500 MHz, DMSO-d6) & 0.87 - 1.07 (m, 6 H)
F2 % N N e 784 | 1:51-161(m, 4H)1.61-1.76 (m, 6 H) 1.91(s, 3 H)
5 HBC)QN ’ | 2.00-2.12 (m, 2 H) 3.00 - 3.16 (m, 4 H) 3.20 - 3.30

. (m,2H)4.54-4.77 (m, 2H) 7.82 (s, 1 H).

3
N-(5-{[(2S,5R)-4-(3-methoxypropyl)-2,5-

dimethylpiperazin-1-yl]carbonyl}-6,6-dimethyl-

1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-yi)-
2 6-dimethylpyrimidine-4-carboxamide

CH
gisC ) ﬁ
N N
N
G )‘ M 1H NMR (500 MHz, DMSO0-d6) & 0.96 - 1.09 (m, 3 H)
j\\ 1.09-1.22(m,4H)1.52-163(m,4H)1.63-1.70
F3 N \N 625 (m, 4H)1.72-180(m, 1 H)1.79-1.88 (m, 1 H) 2.89
=/ -3.11(m,5H)3.11-3.29 (m, 4 H)4.68 (br. s., 2 H)
0o 8.71-8.87 (m, 1 H)8.87 -8.99 (m, 1 H) 9.20 - 9.33
HiC (m, 1 H).
N-(5-{[(2S,5R)-4-(3-methoxypropyl)-2,5-
dimethylpiperazin-1-yljcarbonyl}-6,6-dimethyl-
1.4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-
yl)pyrazine-2-carboxamide
gheL R
S TN
N
HiCr —)—CHso NH
N CHs 1H NMR (500 MHz, DMSO-d6) 6 0.90 - 0.96 (m, 3 H)
/N 0.96 - 1.05 (m, 3H) 1.10-1.22 (m, 3 H) 1.52 - 1.58
F4 #N 373 (m, 3H)1.58 - 1.64 (m, 3H) 1.64 - 1.68 (m, 3 H) 2.97
o) ) -3.06 (m,2H)3.05-3.15(m,3H)3.14-3.25(m, 4
HyC CHy H) 3.90 - 4.05 (m, 4 H) 4.47 - 4.65 (m, 2 H) 6.87 - 6.99
3-ethyl-N-(5-{[(2S,5R)-4-(3-methoxypropyl)- (m, 1 H).

2,5-dimethylpiperazin-1-yl]Jcarbonyl}-6,6-
dimethyl-1,4,5,6-tetrahydropyrrolo(3,4-
c]pyrazol-3-yl)-1-methyl-1H-pyrazole-5-
carboxamide




CN -c N.CH Ny0O CH3 o N (5-WS,5R)-2, 5-di net hyl-4-(tetrahydro-2H
pyran-4-yl net hyl ) pi perazi n- 1-yl ] carbonyl) -6, 6-

di met hyl -wp2p&/Bsw4ét r ahydr opyrrol o[ 3, 4- PCT/IB2008/000862
c] pyrazol - 3-yl)-2,5-di met hyl - 1, 3- oxazol e-4- carboxam de 31.3 1H NWVR (500
MHz, DMSO-d6) 5 ppm©0.90 - 1.01 (m 3 H' 1.00 - 1.06 (m 3 H, 1.07 - 1.20
(m 2H, 1.23- 1.28(m 1 H, 1.48 t001.74(m 10 H), 3.77- 3.88(m 3 H,
4.50 - 4.63 (m 2 H F24 CH CHO NOdirl NCH CH,
N ( 5- ([(23 SR) - 2, 5-di net hyl-4- (t et rahydro-2H

pyr an- 4 thyl \m perazin-1-yllcarbonyl)-6_6-

di met h I-xl 4, 5, 6-t et r ahydr opyrrol of 3, ch’b

c] pyrazoﬁs 3tyl)-5-propyldsexazol e- 3- C@,Mpoxam' de 59.4 ihkinDWR (500 MHz,
DVSO- dg) 8 ppm 0. 91 -u 9 Hg(,_m & H, U.98 4 1.0Z (m 3 H), .04 - I.18 (I 2
H, 1.46- 1l 60(m 5 HR -173(m 7/H, 1.92 - 1.99 (m 2 H, 2.77 -
2.85 ( 2 H, 3.76 '(') 4.50|- 4.61 (m 2 H), 6.70 - 6.76 (m
1 H 2008/ 12594¢ 8/ 000862 - 10 t R Ki
(nM 1H NVR F25 CH N oXfr7-N 4 Et k Elﬁ,j“"ﬂ'ﬁ )9%01"?2({,:*%%)‘2’%?";@

N (5- ([l( 23, 5R) 2, 5-dp met hyPya- (t et rahlyarao] 2k ¥ eea- 46 hainatgh 22;;:1310(123%)35- -y
] carbonyl) -6, 6- d| rrP,ohyI 1*304 5 6- tetrahydr agﬂ m m

c] pyrazol -3~y K 5(3 e-l4- cag)g%za o8 iﬁﬁﬁ/ﬁ‘?%’ﬁ@%—t
DVEO- dd) 5 pm&g az,mq 13(0%"” el | 098 - 1. 03 (m 3 H, 1.05 - 1.18](m
2 H, 1. 36 |(t1,a5 dytzalo[334-didyrazolla- - 1.73 (m 10 H, 1.92 - 1.99 (m 2
H, 2.719 -] Qﬂdmmhyl13-|°hazole‘35qawoxamlqej1 ml1H 375- 383 (m 3H _4]04

9 (m
-4.15 (jm 2 H), 4.55 d§i %ﬂ (m 2 H),| 8.36 (d, J=1.37 Hz, 1 H) F26 OCH CH3

Hac...(N—‘)—CH:b

CH, 1H NMR (500 MHz, DMSO-d6) 5 0.88 - 1.06 (m, 6 H)
e _ 1.23-1.34 (m, 3H) 1.57 (br. s., 3H) 1.58 - 1.64 (m, 3
F6 fN 836 | H) 165 (br.s, 3H)1.92-2.03 (m, 2 H)2.15 - 2.27 (m,
o , ~ | 3H)2.31-2.38(m, 4H)2.73-2.85(m, 3H)2.97 -
Hid CH, 3.05 (m, 2 H) 3.05-3.13 (m, 2 H) 3.21 (s, 2 H) 4.45 -
2-ethyl-N-(5-{[(2S,5R)-4-(3-methoxypropyl)- 4.61(m, 2 H).

2,5-dimethylpiperazin-1-ylJcarbonyl}-6,6-
dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-
clpyrazol-3-yl)-4-methyl-1,3-oxazole-5-
carboxamide

i CHs "
}—N
HSC"'(,\:_)‘CH 1H NMR (500 MHz, DMSO-d6) 6 0.94 - 1.02 (m, 3 H)
HiG 1.02 - 1.11 (m, 3 H) 1.56 (br. s., 3 H) 1.64 (br. 5., 3 H)
F7 % == 67 1 1.67-181(m,2H)1.91(s,3H)2.08-2.12 (m, 2 H)
O‘N/ CH; ’ 213 (s,3H)226-229(m,2H)2.31(s,3H)2.94
Hsclo (none, 4 H) 3.08 - 3.19(m, 2 H) 3.19-3.25 (m, 1 H)

2-(3,5-dimethylisoxazol-4-yl)-N-(5-{[(2S,5R)-4- 4.41-4.59 (m, 2H) 10.64 (br. s., 1 H).

(3-methoxypropyl)-2,5-dimethylpiperazin-1-
yllcarbonyl}-6,6-dimethyl-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-yl)acetamide

s CH, H
}—N
HCr CH .
N")‘ CH,
= i 1H NMR (500 MHz, DMSO-d6) 5§ 0.96 - 1.06 (m, 3 H)
F8 % : S _n 956 | 1:53-162(m, 3H)1.62-1.70 (m, 4 H) 1.70 - 1.86
2 | (m, 4H) 1.91 (s, 3H) 3.03-3.26 (m, 7 H) 3.70 - 3.92
P2 (m, 2 H) 4.49 - 468 (m, 2 H) 8.45 (br. s., 1 H).

HyC
N-(5-{[(2S,5R)-4-(3-methoxypropyl)-2,5-
dimethylpiperazin-1-yl]carbonyi}-6,6-dimethyl-
1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-4-
methyi-1,3-oxazole-5-carboxamide




)ITh CH3C N\/ NCH3 (ON N o F
N-(5-{[(2S, 5R) -2, 5-di net hyl-4-(tetrahydro-2Hpyran-4-yl net hyl ) pi perazi n- 1-yl
] car bonylwoap@/128845et hyl - 1, 4, 5, 6-t et r ahydr opyrr ol o[ 3, 4- PCT/IB2008/000862

c] pyrazol - 3-y0-5-fl uoropyri di ne- 2- car bozam de. 12.8 1H NVR (300 MHz,

DVSO-d6) 5 ppm 0.95 (d, J=5.46 Hz, 3 H, 1.00 (d, J=6.03 Hz, 3 H, 1.05
1.26 (m 2 H), 1.47 - 1.78 (m 10 H4011.91 -2.00 (m 2 H), 2.32 - 2.47
2 H, 2.82 (d, J=9.04 Hz, 1 H, 3.00 - 3.19 (m 2 H, 3.20 - 3.30 (m 2
3.74 - 3.91 (m 2 H, 463 (s, 2 H, 7,92 - 805 (m 1 H, 817 - 8.32 (
1H),8.73(d J=2.45 Hz, 1 H), 10.79 (br. s 1 H, 1222 (br. s 1

F27 OCH CH3[ )1"NN CH3C N/, " , N N -|-PKCpICH3 ON "N 0.ii 3
N (5-{[|( §5, BR) - 2, 5- di rg%gy,; 4- (tetrahydipq{2H 1H NMR

pyr an- 4yt methyppi peragl - -yt rcar L)Un'yl ] -, O-

3;/—\ 1

dinethyl -1,4,5,6-tetr® HyNopyrroI o[ 3,4- c]ipyrazol - 3-y1)-4-net hyl pyri di n¢- 2-
carboxgmde, 21.7 1 WMHz, DMSO-c16) 5 ppm 0.97 (d, J=4.71 Hz, 8
H, 1.01 (d| J:G.G'jjz N;106-1.25(m 2 H, 1.45- 1.77 (m 10 M),
1.92 - J2.05) (m 2 2. 47 (m| 5 RS oowlra SMsoldBs pm d8o:- 130 @356 |
3.20 (my r@2 H), 3.21 §H330 (mCH?- H. 3 g% d'—;1 46=9.78 8n, hiz), 3274Iti)p3H)43ﬁ 53.68m, ?
H, 7.52 (d, J=4.14 1 H, 8.02 (s e H). 86&-2.7¢ (. 2 B=247630.784m, 119, HPB -EL8
OCH CH ICHN quzs{g(z)%%%?%- -ZéﬁrNQ; CHg 7.80 (m, 1 H)
N-(5-{[l(2S, B e or ;‘%hydr 0{2H
I
pyr an- 4 yI me ey A B et agibat Doyl ) 16, 6-
dinmethyll -1, 4, 5:]pﬁaio€1ﬂl)ah}ﬂﬂflotﬁ}yrfdéﬂle@{
cl pyrazial -3k y1) - 6- nptd9aeende | di ne- 5. lcarbdzamide 467 1H NMVR (300 MHz.
DVBO-de) 5 ppm 0. 95,4 3N1546Hz 3, 1.01 (d, J=6.03 Hz, 3 H), 1.05]-
1.24 ( 2H),147>-N1\ 10 H),[ 1,91 -1.99 (m 2 H), 2.32- 2.47 (M 2
H)'2.75-290 0H318(m2H) 322-330(m2H) 382
(d, J=10. 55 Hz, /1@4 03 @SN 4.63§ , 7.10 (d, J=8.29 Hz, |1
H, 7.74_(d 3 =7 1 ,CH7 94 , J=T1 FBWFF-@OOMHZ SOit@M&m r 10%(m3 I
H, 12.58%pr. s. ., wb"2008/ 125%r§m§6§2@@§7ﬁ A %02'3)2 5 Lo,
Structure PKCb Ki ryl M 1H NWVR 10.65 (m, 1 H)
N-(5-{[(28,5R)—2,5-dimethyi—4-(tetrahydro-2H—
pyran-4-ylmethyl)piperazin-1-yl]carbony!}-6,6-
dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-yl)-2,4-dimethyl-1,3-thiazole-5-
carboxamide
cHMoN,
0 W
e ij_(“ C
7\
N e Mo 'H NMR (500 MHz, DMSO-ds) 5 ppm 0.95 (d, J=6.11
F11 : Hz, 5 H), 1.00 (d, J=5.84 Hz, 3H), 1.06 - 1.17 (m, 3
298 | H),1.48-1.71(m,10H), 1.92-1.98 (m, 2 H), 2.17 -

o 227 (m,2H),2.77-2.85(m, 1 H),3.77-3.86 (m, 3
5-cyclopropyl-N-(5-{[(28,5R)-2,5-dimethyl-4- H), 4.56 (s, 2 H), 6.66 (s, 1 H)
(tetrahydro-2H-pyran-4-ylmethyl)piperazin-1-

yllcarbonyl}-6,6-dimethyl-1,4,5,6-
- tetrahydropyrrolo[3,4-c]pyrazol-3-yl)isoxazole-
3-carboxamide
cHy N\N
cH z/ N N,CH3
E;l //\N 'H NMR (500 MHz, DMSO-ds) 8 ppm 1.00 - 1.07 (m, 6
F12 CH,§ CH, H), 1.08 - 1.22 (m, 2 H), 1.47 - 1.73 (m, 10 H), 2.18 (s,
33.0 | 3H),3.78-3.90 (m, 3 H), 4.00 (s, 3H), 4.51-4.64 (m,
a 2 H), 6.85 (d, J=1.30 Hz, 1 H), 10.69 - 10.80 (m, 1 H)
N-(5-{[(2S,5R)-2,5-dimethyl-4-(tetrahydro-2H-
pyran-4-ylmethyl)piperazin-1-yl]carbonyi}-6,6-
dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-yi)-1,3-dimethyl-1H-pyrazole-5-
carboxamide




F29 OCH CH, CHNYL NN /1 , CH ON N CH,

N-(5-{[(25,5R) -2, 5-di net hyl-4-(tetrahydro-2H

pyr an- 4- Woebesyi2yps per azi n- 1-yl ] carbony1} -6, 6- PCT/IB2008/000862

di rnethyl-1, 4,5, 6-tetrahydropyrrol o[ 3, 4-

c] pyrazol - 3-y1) - 5- met hoxypyri di ne- 2- carboxam de. <10 1H NWVR (300 MHz,
DVSO-de) 6 ppm 0.96 (d, J=4.33 Hz, _3gbl., 1.01 (d, J=6.03 Hz, 3 H), 1.06-
1.23 (m 2 H, 1.45 -1.75 (m 10 H, 1.91 -2.01 (m 2 H), 2.38- 2.48 (m 2
H, 2.77- 2.94 (in, 1 H, -3.04 - 3.19 (m 2 H, 3.21 -3.31 (m 2 H, 3.76 -

3.87(12H) 3.93 (s, 3 H). 464 (s. 2 7.54 - 7.68 (m 1 H_ 813 (d,
J=8.85 1 H, 8.39 (d, J=2.64 Hz, [PKEP] F30 OCH CH3 CHN311l- ‘NN, ON
=N c,E 5- chl or 0- N- (Badkded 22, 5R) - 2, - dlarpt hy1- 4- 1H NMR

(tet r afyor g- ZFFpyT an- @s,yJ MeL ny1 J pi perjazi n{ I- Acar bDONy 1} - 6, 6- di net Nyl |
4,5, 6- |tetrjahydr opyor?”%_ze 4-c] pyrazdl - 3-yl) pyri di ne-2- carboxanm de 11.9 1H

NVR (300 MHz, DVBO- de) m 0. 95 (d,| J=5{65 Hz, 3 H), 1.01 (d, J=6.03 Hz,
3 H, 106-128°'( 2H) ¥6- 1.7 (m |10 H), 1.89 - 2.01 (m 2 H), P.29
- 2.47|(n, (?ﬁ 1 HJ, 3. )&NMR?(sonAHémsad&ﬁ)Sppn{:’ogﬁQd #=335 30
(m 2 H)F133 75 - (m 2 H), 4.63 (5,1 PHEPH) 801 6048 S 02— Hp(m.8. 7p(d,
J=1.88 |Hz, [1 H) F310 CH3 Chscr-N)\[--- N[ 8"@ 1932 ), 268 (s,

45 2H 70'(8, 1H
0 i1 Ot Nl bt BBl 1ot Y i ers afydro: 3% LA
pyran é-yl neisyhay VPt bipezazin- -Yicytbdngigaradqny 1) 1 6, 6-
di net hyll - 1,(4, WWW@E%%H?G'FYGT%YF?W%[ 3,|4- c]pyrazol -3-yl)-6-net hyl pyri di ng- 2-
car boxd@mi de 15 CByfiﬂﬁgQgg"f DVBO-d6) 8 ppm 0.95 (d, J=5.46 Hz, 3 H),
1.00 (4, J55. 54 HZ, &Hg—u, I705- 1. 25|(m g H), 148 -1.8T (m 10 Hy, 1.p1
-2.02 (Im 2 : ZI_é:’?* 8(m 2 H, |2.61|(s, 3 H, 2.75 - 2.90 On, 1 H

3 o

)
3.03--.19(m2 3.@1 (m [2 H| 3.66 - 3.97 (m 2 H), 4.66 (p, 2
/ - -
H, 7.40 [ﬁll . R0 - 818 (M| 2 \fk Fd O SMsSIA s i d¥BLodrm™ | N
CH3 ON{|,, -- 4 H), 1.03 (d, J=0.48 Hz, 3 H), 1.05 - 1.17 (m, 2 H), 1.26
F14 3 20.0 -1.34 (m, 3 H),1.46-1.72 (m, 10 H), 1.92-2.00 (m, 2
) H), 2.68 (s, 3H),2.74-2.88 (m, 1 H), 3.75-3.88 (m, 2
o H), 4.38 - 4.48 (m, 2 H), 4.51 - 4.57 (m, 2 H), 6.81 -
N-(5-{[(2S,5R)-2,5-dimethyl-4-(tetrahydro-2H- 6.86 (m, 1 H)
pyran-4-ylmethyl)piperazin-1-yl]carbonyl}-6,6-
dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-yl)-1-ethyl-3-methyl-1H-pyrazole-5-
carboxamide
et N\N
(o] N@—( o]
e Nucm
() o
E15 [ o H NMR (500 MHz, DMSO-ds) 5 ppm 0.84 - 1.06 (m, 6
521 | H),1.17-128 (m, 3 H), 1.46 - 1.77 (m, 10 H), 3.69 -
o 3.94 (m, 2H),4.48 -4.69 (m, 2 H), 8.33 -8.51 (m, 1 H)
N-(5-{[(2S,5R)-2,5-dimethyl-4-(tetrahydro-2H-
pyran-4-ylmethyl)piperazin-1-yl]carbonyl}-6,6-
dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-yl)-5-ethyl-1,3-oxazole-4-
carboxamide
CH
Oy-N 0
CH T N’%/
C g
N NN-ch, 'H NMR (500 MHz, DMSO-ds) 5 ppm 0.98 - 1.10 (m, 3
F16 CH, H), 1.13-1.36 (m, 5 H), 1.49-1.78 (m, 10 H), 3.79 -
25.8 {3.91(m,3H), 3.95(s,3H),4.55-4.80(m, 2H),6.71-
o 6.87 (m, J=2.98, 1.59, 0.70, 0.70 Hz, 1 H), 7.74 - 7.93
(m, 1 H)

N-(5-{[(2S,5R)-2,5-dimethyl-4-(tetrahydro-2H-
pyran-4-ylmethyl)piperazin-1-yljcarbonyl}-6,6-
dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-yl)-1-methyl-1H-pyrazole-3-
carboxamide




(-Ns4 cm N (5-{[(28,5R) -2, 5-dinethyl-4-(tetrahydro-21-/-
pyran-4-yl net hyl ) pi perazi n-1-ylicarbonyl}-6, 6-
di et hyl -Wwp20@/85446t r ahydr opyrrol o[ 3, 4-

PCT/IB2008/000862

c] pyrazol - 3-y1)-2-met hyl - 1, 3-t hi azol e- 4- carboxam de 12.8 1H NWVR (300 MHz,
DVBO- d6) 8 ppm 0.96 (d, J=4.33 Hz, 3 H), 1.00 (d, J=6.03 Hz, 3 H), 1.05 -
1.24 (m 2 H), 1.48 - 1.79 (m 10 Hypszl.92 - 2.03 (m 2 H), 2.35 - 2.47 (m
2 H, 2.75 (s, 3 H), 2.78 -2.90 (n, 1 H), 3.02 - 3.17 (m 2 H), 3.20 - 3.30
(m 2 H, 3.75 - 3.88 (in, 2 H, 4.60 (s, 2 H, 835 (s, 1H W
2008/ 125945PQ!Z B2008/ 000862 - 107 - EX Structure PKCh Ki (nM 26.4 1H
NVR F33 CHa CHCN/ N, NCH3 ON|-PKEN|- | cH,
N(S.-{[ﬁ? 5R) - 2, 5- digfRkhy 1- 4- (tetrghyiy o- 2H TH NMR
pyran- 4= Lnyppl perazZ] N- L-yi i car ponyl;-o, o-
di nethyjl - 1,4, 5, 6-t ef yidr opyrrol o[ 3,|4- c]pyrazol -3-yl)-5-net hyl pyri di ng- 2-
car boxgm de 1H O DVBO-dg) 5 pme 96 (d J =b. 27 Hz, 3 H, .01
(d, J=4.84 |Hz, 3@1’31-04‘“19(”1 4 H, 49- (m 91 -P.00
(m 2 H), 242(s~c44)" 247(m: MR {aoén 6) m6917g4(3?m-
3.19 (MF2 H, 3.20< 3.29 (m 2 H), |37 1 ¥ ‘56171*@9("223,
7.83 -17.94 (m 1 8.06 (d, J=7.79 Hz, 2,(d 1575|ezj1Hp:c713 38 zz )l H] .
F34 0cQH3 "\ s, Rgg%l{)p W{[ésgﬁzsu,meﬂ,y,_mms f‘57GH3 H)
N-(5-{[(2 9, ro 2+ Gyranetygthydindrdzatir dhydr ¢- 2H
pyran- 4-yl m:,\tbt eprbquediEepzdinrpthgl= I5169ar bgny1} 46, 6-
; r
di met hyll - 1,14, & ehyfpgg;mggvegm N&sl 6{3 4- |
c] pyrazot=3vyi)j=3-¢ctiegf - L- Met nyt - yTrazol e-5- 300
Mz, DNBO-d5) 5 pp ’G‘jﬁg(d J452Hz, 3H), 1.01 (d, J=6.03 Hz, 3 H),
1.04-1.12(m%H (t, J=7.54 Hz, |3 H) ,147-176(m10 H, L. 91
-2.01 (m 2 H), '%-24 =(m 2 H), 253114%4%&»@@&& 7%3 n30| (M
1H, 30 | 3.17(3 W2 HSVEY8 - 330 ( A e 17% ALY
4.00 (4,  3|H), 4.585 (s, 2 H), 6.92 (d,32n '47)43_695323%(@zg)xggg)goei;&(zizg?,ﬂ s.,
- m m -
1 H. §350QCH G o 3.92 (m, 3 H), 447 -4.63 (m, 1H), 7.24 (s, 1 H)
N-(5-{[(2S,5R)-2,5-dimethyl-4-(tetrahydro-2H-
pyran-4-ylmethyl)piperazin-1-yl]carbony(}-6,6-
dimethyi-1,4,5,6-tetrahydropyrrolo[3,4-
clpyrazol-3-yl)-3-ethylisoxazole-5- carboxamlde
CH,
N
caO,T fj_<” C
( l N H NMR (500 MHz, DMSO-ds) & ppm 0.94 - 0.99 (m, 3
F19 - NTYen, ° th, H), 1.00 - 1.03 (m, 3 H), 1.05- 1.18 (m, 2 H), 1.23 -
26.5 | 1.30 (m, 3H), 1.50 - 1.75 (m, 10 H), 1.93 - 2.08 (m, 2
b H), 2.80 - 2.88 (m, 3 H), 3.78 - 3.88 (m, 2 H), 4.49 -
0 4.65 (m, 2 H), 6.65 - 6.79 (m, 1 H)
N-(5-4[(2S,5R)-2,5-dimethyl-4-(tetrahydro-2H-
pyran-4-ylmethyl)piperazin-1-yljcarbonyl}-6,6-
dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol- 3 -yl)-5-ethylisoxazole-3-carboxamide
CHCHJN
o N\ A o
CHy N N CH,
() S
F20 s CH, 'H NMR (500 MHz, DMSO-ds) 5 ppm 0.97 - 1.08 (m, 3
19.7 | H), 1.13-1.28 (m, 3 H), 1.52 - 1.73 (m, 10 H), 2.32 -
d 2.39 (m, 3 H), 3.77 - 3.92 (m, 3 H), 4.53 - 4.65 (m, 2 H)
N-(5-{[(2S,5R)-2,5-dimethyl-4-(tetrahydro-2 H-
pyran-4-ylmethyl)piperazin-1-yl]Jcarbonyl}-6,6-
dimethyl-1,4,5 6-tetrahydropyrrolo{3,4-
cjpyrazol-3-yi)-2,4-dimethyl-1,3-oxazole-5-
carboxamide




)I"N CHCN N ,N 14,,.../LCH3 ON rN-cH, oON=i

N-(5-{[(2,S,5R) -2, 5-di net hyl -4-(tetrahydro-2H

pyr an- 4- Woebesyi2yps per azi n- 1-yl ] carbony1} -6, 6- PCT/IB2008/000862

di nrethyl -1, 4,5, 6-tetrahydropyrrol of 3, 4-

c] pyrazol - 3-y1) - 1-met hyl - 1H-i m dazol e-5- carboxam de. 47.9 1H NVR (300 MHz,
MeOH) 8 ppm 1.04 (d, J=6.03 Hz, 3 H)041.11 (d, J=6.03 Hz, 3 H, 1.15- 1.34
(irii, 2 H, 1.57 - 1.86 (m 10 H, 1.97 - 2.11 (m 2 H), 2.47 -2.70 (m 3
H) , 2.86 - 2.96 (m 1H, 3.11 - 3.22 (m 1 H), 3.35 - 3.50 (m 2 H), 3.88
- 396 (m 2 H, 3.98 (s, 3 H., 4.68 (s, H, 7.77 (s, 1 H, 7.82 (s, |
H. F3§ 0 CH N --|NKER[CHV /ii N-.3)--cH3'" 0,, Nc---1N
oNU CN3 552(5 {[(28 SRgierine di MEL hy1 4- (‘mgt rahydro-211- ;4 nmr

pyr an- 4Fytmettryt i PeLAZI 1T t=yticarbonyt; 6, 6-

di methyll - 1, 4, 5, 6- t et &Ry gr opyrrol o 3, 4-

c] pyrazol - 3ryl) - 1-8731 - I m dazol € 4- ¢ar boxam de 62.4 1H NVR (300 Mz,
DVSO- d6) 8ppm0§g d, J=5=46 Hz, 3 H, 1.00 (d, J=6.03 Hz, 3 H, 1.06]-
: 2 H’ Er 80 (w20 H), [1.93 *H v GoolMlz, Lﬁ/ns'd)ag)zs%pr#(lgr 140 ¢h/3 (M
2 H, 2# + 2.88 1 H, 3.01 -3.19 38(191 He 1.1 - 128(n72H($50 -3.7Hm, 184), 226 - 3] 88
(m 2 H, 457 (s, , 1.76 (s, 1 I— ' N‘gs?"")ﬁ 3.90/(@, DY {Br468m.2 1| H).
VIO 2008/ 125045PCT/ | BZ008/ 000862 - 1A re PKQ . Ki (nM | 1H
NVR F37 OCH {}(235%5"' :;l;gg CH 0% N se. 14 N E

1-cycl dbuty| - n@gh et&@droéyrrao[ﬂhrfe hyl- 4-
(t etrahydr of 2H qpyrzoh3-v-yniethglistxgddsiSper azi n- 1-

carboxamide
CH,

?s

N ch, ° "H NMR (500 MHz, DMSO-ds)  ppm 0.92 - 0.99 (m, 3
F22 b . 473 | H),1.00-1.03 (m, 3H), 1.06 - 1.20 (m, 2 H), 1.48 -
~ [ 1.75 (m, 10 H), 1.91 - 2.08 (m, 2 H), 3.77 - 3.88 (m, 3
0 H), 4.53 - 4.63 (m, 2 H)

N-(5-{[(2S,5R)-2,5-dimethyl-4-(tetrahydro-2H-
pyran-4-ylmethyl)piperazin-1-yljcarbonyl}-6,6-
dimethyl-1,4,5,6-tetrahydropyrrolof3,4-
c]pyrazol-3-yl)-4-methyl-1,2,5-oxadiazole-3-
carboxamide

CH,

cH Ny
OYN N1 oo
o N‘S—_(CHS
() g
N"cH, \C/H "H NMR (500 MHz, DMSO-ds) 5 ppm 0.90 - 1.01 (m, 3
F23 3 313 H), 1.00-1.06 (m, 3 H), 1.07 - 1.20 (m, 2 H), 1.23 -
’ 1.28 (m, 1 H), 1.48-1.74 (m, 10 H), 3.77-3.88 (m, 3
0 H), 4.50 - 4.63 (m, 2 H)
N-(5-{[(2S,5R)-2,5-dimethyl-4-(tetrahydro-2H-
pyran-4-yimethyl)piperazin-1-yljcarbonyi}-6,6-
dimethyl-1,4,5,6-tetrahydropyrrolo{3,4-
c]pyrazol-3-yl)-2,5-dimethyl-1,3-oxazole-4-
carboxamide
Oy N L o
cH Z/ N
q )
N ey o) 'H NMR (500 MHz, DMSO-ds) 5 ppm 0.91 - 0.98 (m, 6
F24 3 CH, H), 0.98 - 1.02 (m, 3 H), 1.04 - 1.18 (m, 2 H), 1.46 -

59.4 | 1.60 (m,5H),1.60-1.73 (m, 7 H), 1.92-1.99 (m, 2
o H), 2.77 - 2.85 (m, 2 H), 3.76 - 3.86 (m, 2 H), 4.50 -

N-(5-{[(2S,5R)-2,5-dimethyl-4-(tetrahydro-2H- 4.61(m, 2H)6.70-6.76 (m, 1H)
pyran-4-ylmethyl)piperazin-1-yljcarbonyl}-6,6-
dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-
c}pyrazol-3-yl)-5-propylisoxazole-3-
carboxamide




yl [ carbonyl)-6, 6-di nethyl -1, 4,5, 6- tetrahydropyrrol o[ 3, 4-c] pyrazol-3-yl1)-1
H imidazol e-4-carboxam de 14.1 1H NWVR (300 WHz, DVSO-d6) 5 ppm 0.95 (d,
J=5. 46 HzwO02004)1239480 (d, J=5.84 Hz, 3 H) 1.04 -1.29 On, PRTHB2008/6@862 1. 69
(n, 10 H 1.72 -2.02 (m6 H 2.29 -2.46 (m 4 H 2.75 - 2.89 (m 1 H)
2.98- 3.20 (m 4 H 3.82 (d, J=10.93 Hz, 2 H 4.58 (s, 2 H 4.66 - 4.92
(in, 1 H 7.91 (s, 1 H 809 (s, 1 Hps.F38 OCHCH NCH'NO<>...'Nr, CH,
cH, N-(5-{[(2S,5R) -2, 5-di nethyl-4-(tetrahydro-2H :
pyr an- 4-yl met hyppi per azi n- 1-yfi carbonyl}-

dimethyl -1,4, 5, 6-tetrahydropyrrol o[ 3, 4-

c] pyr azol - 3 yl)-l-i sopropyl - 1H i m daz|ot€P4- car boxami de 23.8 1H NVR (300

MHz, lﬁ)g'do) ppm osfg,cu(;g J=5.65 Hz é‘,;,g H, 0.99 (d, ,]xfr22 Hz 3 H), ].03

- 1.27 m 1S, 3 H, IL.@# 3 H), L.50- I.77 (m, 10 H),
1.87 - [1.99 (m 23—6 3-246 (mj{2 Hf, 2.77 - 2.88 (in! 1 H, 3.02]|-
3.29 ( 4 m2H) 443-454(m1H) 4.58 (s, 2 H
7.90 (9,

1 , ?/Z(d J—/ 1H. F CHSLNI:I' I;Wkogﬂggg(Ns --"
. m
r N 042 CH, N—(5 Nt&S, 5R) - |rret hy1-4- Egggwgm‘? 5"')1‘1’5'?m2H> a0t
pyr an- 4- ysnet hyl ) i per azi n- 1- yI ‘car bqng:,lg 2 Hz, 3 H), 1.49 - 1.73 (m, 10 H), 1.92 - 1.99 (m,
di methyl -1,4, 5, 6-t étnahydropyrrol of 3,47 |2H),279- 286(m1H)302 3.11 (m, 1 H), 3.75 -
c] pyrazol - 3yl ) - 2-erflyl - 1, 3- oxazol e- 4 car Qg‘ant %fq“@fé I-?WMFQ5(3Q?0m-M-Iz
DVSO- dd) 8 m{mzm> BdimhyBA-@Bahiro-2k0 |H) , | 1.28 (t,

J=754 Hz, 3 p;)ran4 lmﬁgzsplp azj ro&g@’"}ﬁ% 1.%33 2 06 (m 2 H, 2,28 - 2.46 (n, |
2 H, 279 ¢ (,,my,) ,3_ ﬂ 22 (m4 H, 3.83 (d, J=9.23 Hz, |2
2 , ‘

H, 4.60 (s| 8cﬁrgoxér6|de1 F40 [0OCH €CH, N CH CH3 0," N
O CH,CH,
CH N N\Q(N\
N
| H NMR (300 MHz, DMSO-ds) 5 ppm 0.95 (d, J=5.46
Hz, 3 H), 1.00 (d, J=6.03 Hz, 3 H), 1.05-1.26 (m, 2
F26 H), 1.47 - 1.78 (m, 10 H), 1.91 - 2.00 (m, 2 H), 2.32 -
12.8 | 2.47 (m, 2 H), 2.82 (d, J=9.04 Hz, 1 H), 3.00 - 3.19 (m,
2 H), 3.20-3.30 (m, 2 H), 3.74 - 3.91 (m, 2 H), 4.63 (s,

2 H), 7.92-8.05(m, 1H),8.17-832(m, 1H),873(d,

N-(5-{[(2S,5R)-2,5-dimethyl- 4 -(tetrahydro-2H- J=2.45 Hz, 1 H), 10.79 (br. s., 1 H), 12.22 (br. s., 1 H)

pyran-4- ylmethyl)plperazm 1-yl]Jcarbonyl}-6,6-
dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-
clpyrazol-3-yi)-5- ﬂuoropyndlne-z carboxamide.
CH CH,

Hz, 3 H), 1.01 (d, J=6.03 Hz, 3 H), 1.06 - 1.25 (m, 2
H), 1.45-1.77 (m, 10 H), 1.92 - 2.05 (m, 2 H), 2.34 -

\i/ 'H NMR (300 MHz, DMSO-ds) & ppm 0.97 (d, J=4.71

Fa7 21.7 | 2.47 (m, 5 H), 2.80 - 2.91 (m, 1 H), 3.05 - 3.20 (m, 2
H), 3.21 - 3.30 (m, 2 H), 3.82 (d, J=9.23 Hz, 2 H), 4.65
N-(5{[(2S,5R)-2,5- dlmethyl-4 (tetrahydro-2H- 53 5!253‘,5_,22(‘:' ,1)4'14 Hz, 1H), 8.02 (s, 1H), 857
pyran-4-ylmethyl)piperazin-1-yllcarbonyl}-6,6- ' '
dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-yl)-4-methylpyridine-2-
carboxamide.
o CH, CH, }
\i( 'H NMR (300 MHz, DMSO-ds) 6 ppm 0.95 (d, J=5.46
Hz, 3 H), 1.01 (d, J=6.03 Hz, 3 H), 1.05-1.24 (m, 2
AN H), 1.47 -1.75 (m, 10 H), 1.91 - 1.98 (m, 2 H), 2.32 -
F28 o 467 2.47 (m, 2 H),2.75-2.90 (m, 1 H), 3.03-3.18 (m, 2
"o © 1 H), 3.22-3.30 (m, 2 H), 3.82 (d, J=10.55 Hz, 2 H),

(':H3 4.03 (s, 3H),4.63(s,2 H), 7.10 (d, J=8.29 Hz, 1 H),

N-(5{[(2S,5R)-2,5-dimethyl-4-(tetrahydro-2H- 307 : 1(d'b~"7'116:2'112 ’;()3 7b'94 ¢ 1";'7‘82 Hz, 1 H),
pyran-4-ylmethyl)piperazin-1-yl]lcarbonyi}-6,6- 41 (br.s., ). 12.56 (br. s., )
dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-yl)-6-methoxypyridine-2-
carboxamide




1.2 (- N 2-cyclopropyl -N-(5-{[ (25, 5R) -2, 5-di net hy1- 4-
(tetrahydro-2H pyran-4-yl net hyl ) pi per azi n- 1-
yl ] car borwyD20@®/ 25" et hyl - 1A, 5, 6- PCT/IB2008/000862
t et rahydropyrrol o] 3, 4-c] pyrazol -3-yl ) -1, 3- oxazol e-4-carboxam de 15.7 1H
NVR (300 MHz, DMSO-d6) 6 ppm 0.93 - 1.06 (n, 6 H, 1.04- 1.17(m 4 H),
1.16- 1.28(m J=6.40, 1.88 Hz, 2 H)_,10%._46 - 177 (m 10 H, 1.82- 2.03(m 2
H, 2.11 -2.24 (m 1 H, 2.32 - 2.46 (n, 1 H, 2.63 - 2.99 (m 2 H, 3.03 -
3.25 (n, 4 H, 3.83 (d, J=9.61 Hz, 2 H), 4.59 (s, 2 H, 862 (s, 1 H. W
2008/ 125945PCT/I82008/ 000862 - 109 - Ex. No. Structure PKCb Ki nM 1H NWVR
F41 0 CH I LNN CHCN ry.j' CH3 oN CHPKgbN oo0i/
N-(5-([(2’S 5R) - 2, 5- di gt hyd- 4- (tetratlygdhoq 2+ HNMR
pyr an- 4 thyt)prper aéldg, ol yricarbgny r16,6=
dirrethy1-1456tet yrrolo[3 4-
ci pyragol - 3-y1) - 5- n® B»L noxazol e-|4- carboxanmi de 117 1H NVR (300 Mz
DMSO-dg) 8 |ppm 0. 97 T 2N07 Hz, 4 H), L’mea(@oowﬂ-i—%n%%%db%ppnﬁ)d")(d k397 -
1.22 (n H, 1.45/~1.61](m 5 H), . 61 H 3R fYHJ56d3i)-|z33:|)9316 (123 (rd, 2H)
1.95 (d 3.77 Hz,\ ' H), [2])553 - 2.57 (m 5 1256121 Hy,1.92 - 1(m:_2H$93 2
H, 2.§ , J=5.46 Hz, 1 W), 3.07 (s,<1f 7a2H)3;;11 Oﬁgﬁigg 3%
3.24 (d 5.46 Hz, 1 H),«8.26 - 3.3d (m 4,(3 54 Oe8 H 13, =6 n,
4.56 (S H)l sﬁzmmsdnme‘thyH}(tetrdFM:{Bf ¢H CH HHSS& N)Q_(N\J#ZNHZ NIJHeCHB ON 000
N-(5-{[ Ryangtyime 1}' ey 4 ie a}' el’é}‘ﬁfeakydro- 2H
pyr an- 4 Et h‘i)'gi DEN A% _e'Z oy I nyl}- 6, 6-
t et rcahbxdﬁ@pyrro 0[3 4- [ pyrazol -3-yObhenzam de . 301 1H| NVR
ﬂ\/SOd6)5pp cEB'2(d J=5.09 Hz, 6 H, 1.17 (s, 3 H, 1.60 (s,
oH), 1./68 (s, 5 H cn , 2.39 ($, 2 H, 2.78 (d, J=4.52 Hz, 1| H)),
3.15 (9, 1 3.26 %:,LQH /"3 81 (4, 3 H, 4.61 (s, 2 H, 7.47 - 7.62|(
3 H, 798 (d J= 75\) . 10.97 (s, | &z Eeh-D Sihs6tdd o N ds by, 26895 -
Hz, 3 H), 1.01 (d, J=6.03 Hz, 3 H), 1.06 - 1.28 (m, 2
7N H), 1.46 - 1.76 (m, 10 H), 1.89 - 2.01 (m, 2 H), 2.29 -

° N 1.9 2.47 (m, 2 H),2.76-2.89 (m, 1 H), 3.02-3.19 (m, 2
i H), 3.20 - 3.30 (m, 2 H), 3.75-3.90 (m, 2 H), 4.63 (s, 2
5-chloro-N-(5-{[(2S,5R)-2,5-dimethyl-4- H), 8.11 - 8.28 (m, 2 H), 8.79 (d, J=1.88 Hz, 1 H)
(tetrahydro-2H-pyran-4-ylmethyl)piperazin-1-
yl]carbonyl}-6,6-dimethyl-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-yl)pyridine-2-
carboxamlde
CH CH,

- w- —
uJ
e FEN)
TR =NT W=

T~
<N
2]
3..

dinmethyl -1,14
(300 Mz,

l_l

F30

Hz, 3 H), 1.00 (d, J=5.84 Hz, 3 H), 1.05-1.25 (m, 2
H), 1.48 - 1.81 (m, 10 H), 1.91 - 2.02 (m, 2 H), 2.32 -

\i( 'H NMR (300 MHz, DMSO-ds) 5 ppm 0.95 (d, J=5.46

F31 15.0 | 2.48 (m, 2 H), 2.61 (s, 3 H), 2.75 - 2.90 (m, 1 H), 3.03 -
3.19 (m, 2 H), 3.20 - 3.31 (m, 2 H), 3.66 - 3.97 (m, 2
H), 466 (s,2H),7.40-7.71 (m, 1H),7.80-8.16 (m, 2
N-(5-{[(2S,5R)-2,5-dimethyl-4- tetrahydro -2H- H)
pyran-4-ylmethyl)piperazin-1-yllcarbonyl}-6,6-
dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-yl)-6-methylpyridine-2-
carboxamlde
'H NMR (300 MHz, DMSO-ds) 5 ppm 0.96 (d, J=4.33
Hz, 3 H), 1.00 (d, J=6.03 Hz, 3 H), 1.05- 1.24 (m, 2
F32 7 N 128 H), 1.48 - 1.79 (m, 10 H), 1.92 - 2.03 (m, 2 H), 2.35 -
° s—( ) 2.47 (m, 2 H), 2.75 (s, 3 H), 2.78 - 2.90 (m, 1 H), 3.02 -
3.17 (m, 2 H), 3.20-3.30 (m, 2 H), 3.75-3.88 (m, 2
N-(5-{[(2S,5R)-2,5-dimethyl-4- (tetrahydro-2H- H),4.60 (s, 2H),835(s, 1 H

pyran-4-ylmethyl)piperazin-1-yljcarbony!}-6,6-
dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-yl)-2-methyl-1,3-thiazole-4-
carboxamide




1H NVR (300 MHz, DVBO-d6) 5 ppm 0.95 (d, J=5.65 Hz, 3 H), 1.00 (d, 1=6.03
Hz, 3 H), 1.04 - 1.24 (m 2 H), 1.43 (t, 1=7.25 Hz, 3 H), 1.48 - 1.76 (m
10 Hy, 1.8020@/04946m 2 H), 2.37 - 2.46 (m" 1=10. 36 Hz PRTH20@8/8®s¢xId,
J=10.93, 2.45 Hz, 1 H), 2.99 - 3.18 (m 2 H), 3.18 -3.26 (m 2 H), 3.82 (d,
1=9.23 Hz, 2 H), 4.24 (q, J=6.97 Hz, 2 H), 4.58 (s, 2 H), 6.82 (s, 1 H),
7.90 (s, 1 H), 10.29 (br. s., 1 H, 42.13 (br. s., 1 H. ) , CH3 ON J, -

CN N CH N (5-{[(2S,5R) -2,5-dinmethyl-4-(tetrahydro-2H
pyr an- 4-yl met hyppi per azi n-1-yli carbonyl}-6, 6-

dimethyl -1,4,5 6-tetrahydropyrrol o[ 3, 4-
c] pyrazol 3-yl1)-1-ethyl - 1H pyrazol e- 3-PX¢hnboxani de ~ F44 OCH OH3 )\--N H\\i
j-"CH3,| G5-F - ) ON 00 CB, M f5-{I (29 5R (,:‘,3'%5- di met hy1- 4- (4 gl @hydr o- 2H
pyran- -Wl TET l|y| ) pr PET gt di; o, ACAr L)UHyJ_) )| O-
dimethyll -1, 4,5, 6- tet\/ghglq,r y,rrol o[ 3,}4- o] pyrazol -3-yl)-3-net hyl benzam gle
<10 1H|NVR (300 MHF" N5 ppm 0. 96 (d, 1=3 .20 Hz, 3 H), 1.01 (d,
J=6.03 |Hz, B H), 1.08 1225 (m 2 H)| 1.48, NMR:I-(B(%QM—(JBMS@ s pprio. %, (527 3| H) »
1.68 (g, 3 H, 1.92,2. 02 m 2 H, 2 38 Siz, 38), )1 (@250 H-z 3),404 { mg(nazH)
2.75 - 12:90 (m 1 3 0¥ >N 3.19 (m H>3491979<n31 %2@(%2**) 489 d,
1=9.42 |Hz, P H), 4.58 ( "y, 7,31 zeﬁzé 4 ? Ao 2lH),
10.82 (|s, 1} H, 12.28 (br cg., 1 H WO 200 5|P€I§ 7é2 d:ﬁQ@@éﬁ(@é/ +72110 -
Ex. No.j Str uUtfu{t(%S mdlri@thywrﬂwrw F45 0 EIH16H8 5UH{J—N$2YEN|'N NcH3 ON 040
CH2 N-(I5- {[ a. 1 ‘{' GRS W°'[‘3E€(6(etrah)dro 2H
pyran- 4-yl net Tﬁy LS R hdiyibyindAar bony1} 16, 6-
dinmethyl -1,4,5,6-tetr ehﬁmpvrro 0[3 4-
K\CH CH,
CH(\N NQ("!N
N\)‘CHs 7 'H NMR (300 MHz, DMSO-ds) 5 ppm 0.95 (d, J=4.52
O N Hz, 3 H), 1.01 (d, J=6.03 Hz, 3H), 1.04-1.12 (m, 2
H), 1.18 (t, J=7.54 Hz, 3 H), 1.47 - 1.76 (m, 10 H), 1.81
F34 é\) gNzCH3 <10 |- 2.01(m, 2 H),2.35-247 (m, 2 H),2.53 - 2.61 (m, 2
(o] =N H), 2.73-2.90 (m, 1 H), 3.00 - 3.17 (m, 2 H), 3.18 -

CH, 3.30 (m, 2 H), 3.82 (d, J=9.23 Hz, 2 H), 4.00 (s, 3 H),
N-(5-{[(2S,5R)-2,5-dimethyl-4-(tetrahydro-2H- 4.515 S 2 H), 6.92 (s, 1 H), 10.80 (s, 1 H), 12.47 (br.
pyran-4-ylmethyl)piperazin-1-yljcarbonyl}-6,6- S- )

dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-yl)-3-ethyl-1-methyl-1H-pyrazole-5-
carboxamide
())LCH CH,
CH(\N N\i”\N

N\)‘CHao N 'H NMR (300 MHz, MeOH) 5 ppm 1.04 (d, J=6.03 Hz,

3 H),1.11(d, J=6.03 Hz, 3 H), 1.15-1.34 (m, 2 H),
F35 ;N'CHa 47.9 1.57-1.86 (m, 10 H), 1.97 -2.11 (m, 2 H), 2.47 - 2.70

o N=/ ’ (m,3H),2.86-2.96 (m, 1H), 3.11-3.22 (m, 1 H),

. 3.35-3.50 (m, 2 H), 3.88 - 3.96 (m, 2 H), 3.98 (s, 3 H),
N-(5-{[(2S,5R)-2,5-dimethyl-4-(tetrahydro-2H-
pyran-4-ylmethyl)piperazin-1-yljcarbonyl}-6,6- 488 (s, 2H), 7.77 (s, 1H), 7.82 (s, 1 H).

dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-yl)-1-methyl-1H-imidazole-5-
carboxamide.
&CH CH,
ey ~N N N
ON 'H NMR (300 MHz, DMSO-ds) & ppm 0.95 (d, J=5.46
Hz, 3 H), 1.00 (d, J=6.03 Hz, 3 H), 1.06 - 1.28 (m, 2
F36 ;N 62.4 H), 1.45-1.80 (m, 10 H), 1.93 - 1.98 (m, 2 H), 2.31 -
0 ,N—// ) 247 (m, 2 H),2.76 -2.88 (m, 1 H), 3.01-3.19(m, 4
CH, H), 3.72 (s, 3 H), 3.77 - 3.88 (m, 2 H), 4.57 (s, 2 H),
N-(5-{[(2S,5R)-2,5-dimethyl-4-(tetrahydro-2H- 7.76 (s, 1 H), 7.85 (s, 1 H), 10.08 (br. s., 1 H).
pyran-4-ylmethyl)piperazin-1-yl]carbonyl}-6,6-
dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-yl)-1-methyl-1H-imidazole-4-
carboxamide




c] pyrazol - 3-y1) - 2- met hyl benzam de 67.1 1H NVR (300 MHz, DMSO-d6) o ppm 0.95
(d, J=5.84 Hz, 3 H, 1.01 (d, J=6.03 Hz, 3 H, 1.05- 1.22 (m 2 H), 1.46 -
1.79 (m wWOHpes/25=8 (s, 3 H), 1. 67(3 3 H, 1.86 - 1.96PCHIBAOsH08 38 (s,
3 H, 241 -2.47 (m 2 H, 2.76 - 22.85 (m 1 H, 3.01 -3.19 (m 2 H), 3.21
-3.28 (m 2 H), 3.82 (d, J=8.48 Hz 2 H, 4.56 (s, 2 H, 7.28 (d, J=7.54
Hz, 2 H, 7.32 - 7.48 (m 2 H), 10.%4@g(br. s., 1 H, 12.27 (br. s., 1 H).
F46 OCH CH, X-NN HN\ CH, ON 40 F

N-(5-{[(2S,5R) -2, 5-di net hyl-4-(tetrahydro-2Hpyran-4-yl net hyl ) pi perazi n-1-yl
]carbonyl)-6,6- dinethyl-1,4,5, 6-tetrahydropyrrolo[3, 4-
c] pyrazol - 3ryl ) -4-fl uorobenzam de 11.|PKEM|NVR (300 MHz, DMBO-d6) a ppm 0. 95
(d, J=H BS F Hz, 3 H) g 1,00 (d, J6.03 )8 |3 H, 1.06 - dygk (M 2 H), 1]47 -
- 1. 84 [trm ; s, ¢ H, L. 9T - 2.01L (m Z /), 2. B0
-2.48 (Im 2 H), 2.76 - h,ﬁ%@m 1 H, 3.01 - 3.19 (m 2 H), 3.19- 3.29 {m

2 H, 3. 72| 3.91 (W M58 (s, 2 H) 7.18 - 7.48 (m 2 H), 7.89 -
8.30 (m 2H), 109 12.43[ (br},s. . 1 H. FA7 OCH CH N CH {.-
CH ON lo40 F HNMR(300 Hz, DMSOdG)SpmeQS(dJ546

N- (5-{[|( 28, BR) - 2, 5- 5 w4 (tetrahydr o] FEST a4 s bRt P et Bzdah-

|-yl
] car borly™*1- 6, 6- di et hyl _21 5,6-tetrla 4y1dr0:pyﬂrz)7|59 &(ﬁh 1H)2.98 - 3.20 (m, 4 H) 3.82 Y
c] pyrazol -3+-y1)-3-fluor nzani de <1q 1H N Q(B?‘Q‘ @?ﬁ @‘bﬁ?)r“Bz(fﬁ'phﬁ')O 95
(d, J=H.84 Hz1,cyélobH)/IN(i([(@@SF()QSd@ei@IGB Hz, 3"BC'TVBEC ™22 (m 2 H), 1.47 -
1.80 (my 4 H)(te"a'l“ B "F%Iv;g' B8y, 3 H), 1.91 - 1. 99 (m 2 H, 2.35]-
2.47 (M 2 H et h;? ym,, m3_£_1]:,l) 3.01 -3 18 (m 2 H, 320 - 328 (m 2
H) , 3. 714 - %daém4c2rbbi)amudedf 59 (8, 2 i), 7.38 - 7.49 (m 1 H. 7. 50/-
7.62 (m 1 H, 7.73- 7. ﬁlCHifcﬁa 2 H, 211.05((s, 1 H, 12.23 (br. s., 1 H

F48 0 QH CH, CHN ' Nx 4-cyandg- N- ( 5- {[(28 5R) - 2, 5-di net hy1- 4-
(tetrahydro- 2H pyranwé\l)yctnge yI ) pi per|azi n-

yf | carony1] - 6, 6- di fet hyl 4N 5, 6- tdtrahydt QOMFG[DMS@d@P QP2 ¢, =365
yObenzgni de,  24.3's) 1" HA 1H NMR (300 |v| 3 Wé “@ﬁ%ﬁ»ﬁfmﬂi =6. 65
Hz, 3 |'|)';_381.00 (d 6. 03 NHZ 3 H, 1 8% 21;:;) 2 4 A H): 2711 Z (m 4
H, 1.99 (s, 1.68%%, 3 H), 1.90- 1/89¢m i 952%4<3)§r3ﬁ16292°iﬁ??**§@832 H),
2.74 - {2.90 300 ﬁ;‘g‘ 2 H‘ ™ ¢ 88% (d,
3=10. 34 He Q,%,y. o iﬁim@(ﬁi jﬁ‘ﬁfcg - 8|l Z . 8.07 - 8.18 (m P

s,

Hy, 11.122 ( dtfly|- 1,415tk @hylidowyrrolgl3,4-
c]pyrazol 3-yl)-1-isopropyl-1H-imidazole-4-
carboxamide
O CH,CH,
e, ~N N N
_N
N CH,
o] N
"H NMR (300 MHz, DMSO-ds) & ppm 1.01 (d, J=5.09
F39 7N Hz, 6 H), 1.07 - 1.19 (m, 2 H), 1.28 (t, J=7.54 Hz, 3 H),
o o 149 | 1.45-1.81(m, 10 H), 1.83-2.06 (m, 2 H), 2.28 - 2.46
AS (m, 2H),2.79-2.88 (m, 3 H), 2.90 - 3.22 (m, 4 H),
CH, 3.83 (d, J=9.23 Hz, 2 H), 4.60 (s, 2 H), 8.69 (s, 1 H)
N-(5-{[(2S,5R)-2,5-dimethyl-4-(tetrahydro-2H-
pyran-4-ylmethyl)piperazin-1-yl]carbonyl}-6,6-
dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-yl)-2-ethyl-1,3-oxazole-4-
carboxamide
O CH,CH,
N N
CH N //\N
N CH,
Oy N "H NMR (300 MHz, DMSO-ds) 5 ppm 0.93 - 1.06 (m, 6
2 H), 1.04 - 1.17 (m, 4 H), 1.16 - 1.28 (m, J=6.40, 1.88
F40 0 o 15.7 Hz, 2 H), 1.46 - 1.77 (m, 10 H), 1.82 - 2.03 (m, 2 H),
x ) 211-2.24(m, 1H),232-246 (m, 1 H), 2.63-2.99
(m, 2 H), 3.03 - 3.25 (m, 4 H), 3.83 (d, J=9.61 Hz, 2

2-cyclopropyl-N-(5-{[(2S,5R)-2,5-dimethyl-4- H), 4.59 (s, 2H), 862 (s, 1 H).

(tetrahydro-2H-pyran-4-ylmethyl)piperazin-1-
yllcarbonyl}-6,6-dimethyl-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-1,3-
oxazole-4-carboxamide




WD 2008/ 125945PCT/ 1 B2008/ 000862 Ex. No. Structure PKCb Ki (nM 1H NWVR F49
OCH CH3 3LN CHCN N CH3 ON OI P CN 3-cyano-N-(5-{[(2S,5R) -2, 5-di met hyl- 4-
(t et rahydwo-2804/py94an- 4- yl met hyl ) pi per azi n- 1- PCT/IB2008/000862
yl ] carbonyl) -6, 6-di methyl -1, 4,5, 6-
t et rahydropyrrol o] 3, 4-c] pyrazol - 3-yl ) benzam de 25.6 1H NVMR (300 MHz,
DVMSO-d6) 8 ppm 0.95 (d, J=5.65 Hz, _3q4l, 1.00 (d, J=6.03 Hz, 3 H), 1.05 -
1.26 (m 2 H), t44- 1.80 (m 4 H, 1.59 ($, 3 H, 1.68(s, 3 H), 1.91 -2.00
(m 2H, 2.34-2.48 (m 2 H, 2.75 - 2.88 On, 1 H, 3.02 - 3.18 (m 2 H)
3.20- 3.27 (m 2 H ., 3.82 (d, J=9.80 Hz, 2 H). 4.60 (s, ZJ-D 7. 67 - 7
(m 1 H), .05 (d, J=7.72 Hz, 1 H), 8"2‘8b d, J=7.91 Hz, 1 H), 8.42 (s,
H, 11. 1,%:(_5, 1 H, 12,p0br. s., 1 H) nM b0 OCH CH3 1H NMR \L CHCNNNf N

5] 1

ol -3

|—.

N/ LCHS NTOt N—WO o TaNESATy -#ﬁ(‘ T OR) -2, &4, 5-

trimethyl p| perazm
t et r ahydr odyrrol o 8¢ T}{l
(300 Mlz, OVSO- do)

i )pyrim NIVR
2 |(m mﬁ”ﬁi%ﬂ%%gﬁ%%% 1.01- 1%8}2 o
3

iz, 3
H) , 122- 1.94 (m (m 45-261@. § ), 1.6 - 6(m25*27'91(821 10
(m 1 }5*2.70 (dd ) N %2 Hz,| 117H] 1 5’53 {237 gﬁ%” o HE |
4.81 (n, 2 i, J2480 Hz, 1 H) , 9 éﬁ—ﬂn H), 4.2 J-&.QH-B4
(bl’. S 1 ::B/Iang! Imetgzl) f:gl]y (tetr? 2H F51 O_Bﬂb$ 26j- 33(Nm NH ngcfd J=(9'04 Hi‘ZH) CH3
FINO (QOD. -|- Proninme Ry ez ez e 4R -2 8554t bk B§AEA Nt et r ahydr o- 2H
pyr an- 4- yI )|pi plyazl- W)Eﬂ}elh}loa{‘okBZOM) 4, 6-
dimethyl-114 5 6-1 ?W'd?n\/rrnl an 4-
cj pyrazol - ”-yI) 5- et hyl B4H ne- 2- carlboxafi de <10 1H NMR (300 WMHz, DWVsG do)
8 0.99}- 1.|24 (m BHﬁNl -~128(rr1 3 H 1.28 - 1.40 (m 3 H 1.50- [L.73
(m 6 H 1./73 - 1.8 ~(/'foT°“='L 1.84- 2.06 WNN%(i'dbMﬂz@ﬁso%s)ggpn{me(d%-b%g 88
- 3.03 5(9“:59 1 H) ? H)S (m 2 H f.Sonee)zg)@( . AH), %Ie)s 6&%%2{8}4%53:@%% n,
4 H) 3, - 4.09 4 63 - 4.80 fom T
8.05 (¢, J37.54 Hz,~of H) 0 (br. s/, 1 2@(;;,3«3735HZ’2H)‘1092

(s 1H)

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

CH CH,

Hz, 3 H), 1.00 (d, J=6.03 Hz, 3 H), 1.04 - 1.24 (m, 2
H), 1.43 (t, J=7.25 Hz, 3 H), 1.48 - 1.76 (m, 10 H), 1.85
-2.01 (m, 2 H), 2.37 - 2.46 (m, J=10.36 Hz, 2 H), 2.82
(dd, J=10.93, 2.45 Hz, 1 H), 2.99- 3.18 (m, 2 H), 3.18
-3.28 (m, 2 H), 3.82 (d, J=9.23 Hz, 2 H), 4.24 (q,
J=6.97 Hz, 2 H), 4.58 (s, 2 H), 6.82 (s, 1 H), 7.90 (s, 1
N-(5-{[(2S,5R)-2,5-dimethyl-4- (tetrahydro-2H— H), 10.29 (br. s., 1 H), 12.13 (br. s., 1 H).
pyran-4-yimethyl)piperazin-1-yljcarbonyl}-6,6-

dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-

c]pyrazol-3-yl}-1-ethyl-1H-pyrazole-3-

carboxamide
O CH,CH,

CH(\N NN
N ~cn e 'H NMR (300 MHz, DMSO-ds) 5 ppm 0.96 (d, J=3.20
3 Hz, 3 H), 1.01 (d, J=6.03 Hz, 3 H), 1.06 - 1.25 (m, 2

H), 1.48 - 1.80 (m, 4 H), 1.58 (s, 3 H), 1.68 (s, 3 H),
F44 <10 1.92-2.02 (m, 2 H), 2.38 (s, 3 H), 2.40 - 2.47 (m, 2 H),
o
CH

F43

\i 'H NMR (300 MHz, DMSO-de) & ppm 0.95 (d, J=5.65
gﬁ

269

2.75-290(m, 1 H), 3.01-3.19 (m, 2 H), 3.19-3.28
(m, 2 H), 3.82 (d, J=9.42 Hz, 2 H), 4.58 (s, 2 H), 7.31 -
3 7.45(m, 2 H),7.72-7.86 (m, 2 H), 10.82 (s, 1 H),
N-(5-{[(2S,5R)-2,5-dimethyl-4-(tetrahydro-2H- 12.28 (br.s., 1 H
pyran-4-ylmethyl)piperazin-1-yljcarbonyl}-6,6-
dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-yl)-3-methylbenzamide




ON-/--CH3 HNO ,-N CD o N(5-{[(2S,5R) -2, 5-di met hyl-4-(tetrahydro-2H
pyran-4-yl) pi perazin-1-yl]carbonyl}- -
di et hyl -Wwp20@/85446t r ahydr opyrrol o[ 3, 4-

c] pyrazol
MHz, DMSO-d6) 8 1.00 -

-3-y1)-5-norphol i n-4-yl pyri di ne- 2-
1.14 (m 8 H 1.14 -

PCT/TB2008/000862
car boxam de <10 1H NMR (300
1.31 (m 3 H 1.14 -

1.31 (n,

2

H 1.51 -1.63 (m 6 H 1.63 - 1.81 (9.8 H 3.69 - 3.84 (n, 6 H 3.85 -4.04
(m 4 H 4.56 - 4.74 (n, 2 H 7.46 (d, J=8.85 Hz, 1 H) 7.96 (d, J=8.48 Hz,
1 H 837 (d, J=2.45 Hz, 1 H). WD 2008/ 125945PCT/ | B2008/ 000862 - 112 -

No. Structure PKCh Ki

OM 24.0 1H NMR 1H NMR (300 MHz, DMBSO-d6) 3 0.99 -

Ex.

1.15 (nf 3 H 1.23 - 1.41 (rn, 3 H IR (br. s., 3 H 1.69 (br. s., 4 )
1.72 - B8 (m 2 H 1,84,z 1.90 (m 2@ 1.91 - 2.00 ,(pwrl H 2.69 - 2.86
(m 2 - =33 X ~08- 3.87 (m_ I A 3.89
- 4.03(m R H 4.63 -4\ 1—@ H)803-8.13(m 1 H 9.06- 9.19 (n| 1
1 : -ds) & ppm 0.95 (d, J=5.84
N-(5-{[[(28,pR) -2, 5- Hy 1-Y4- (tet rahydr 04 23,31, 1.01 (d, J=6.03 Hz,63 H), 1.05 - 1.22 (m, 2
pyran. A fpiperazinil yLi cafbonyl) -6, & | e Tas im 211 238 0.3 ). 241247 (m 2 1,
m s m
di met hyj £, 4, 5, 6- tet fahydr ¢ 0l o 3, 4671 |, ] 321328
c] pyraz I - 3 r| d ne 4 r boxam de| F‘%T,(éﬁggéﬁ-lé J%H )21» s, 2.H)l7.28\
N--ri HNO A 5d| t “( er%y 5% 2, 5- didret by ﬂmﬁl@tm&mﬂ*@ R (br. s,
pyran- yOp )é {é“ fh ‘) 6- 1H), 12.27 (br. 5., 1 H)
di et hyjl - d.ﬁetmyeu ﬁyapwrrblq - c]pyrazol - 3-y1) - 5-net hyl pyri di ng- 2-
car box i dp c]pyrazol-3-yi)- 2 methylbenzamlde
CH CH,
\i "H NMR (300 MHz, DMSO-ds) & ppm 0.95 (d, J=5.65
Hz, 3 H), 1.00 (d, J=6.03 Hz, 3 H),1.06 - 1.22 (m, 2
F46 H), 1.47 - 1.84 (m, 4 H), 1.58 (s, 3 H), 1.68 (s, 3 H),
11.2 [ 1.91-2.01(m,2H),2.30-2.48 (m, 2 H), 2.76 - 2.87
(m, 1H),3.01-3.19(m, 2H), 3.19-3.29 (m, 2 H),
3.72-3.91(m,2H),4.58 (s,2 H),7.18-7.48 (m, 2 H),
7.89 -8.30 (m, 2 H), 10.98 (s, 1 H), 12.43, (br. s., 1 H).
N-(5-{[(2S,5R)-2,5- dlmethyl—4 (tetrahydro-2H-
pyran-4-ylmethyl)piperazin-1-yl]carbonyl}-6,6-
dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol- 3-y|)-4 -fluorobenzamide
CH CH,
\i/ 'H NMR (300 MHz, DMSO-ds) & ppm 0.95 (d, J=5.84
Hz, 3 H), 1.00 (d, J=6.03 Hz, 3 H), 1.05-1.22 (m, 2
H), 1.47 - 1.80 (m, 4 H), 1.59 (s, 3 H), 1.68 (s, 3 H),
F47 <10 1.91-1.99 (m, 2 H), 2.35-2.47 (m, 2 H), 2.76 - 2.86
(m, 1 H),3.01-3.18 (m, 2 H), 3.20- 3.28 (m, 2 H),
3.74-3.89(m,2H),4.59(s,2 H),7.38-7.49 (m, 1 H),
7.50-7.62(m, 1H),7.73-7.91 (m, 2 H), 11.05 (s, 1
N-(5-{[(2S,5R)-2,5-dimethyl-4- (tetrahydro -2H-
pyran-4-ylmethyl)piperazin-1-yl]carbonyl}-6,6- H), 12.23 (br. ., 1 H).
dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-yl)-3-fluorobenzamide
?LCH CH,
chy~N NN
ON H NMR (300 MHz, DMSO-ds) & ppm 0.95 (d, J=5.65
Hz, 3 H), 1.00 (d, J=6.03 Hz, 3 H), 1.05-1.23 (m, 2
H), 1.47 - 1.76 (m, 4 H), 1.59 (s, 3 H), 1.68 (s, 3 H),
F48 0 24.3 1.90-1.99 (m, 2H),2.33-2.50(m, 2 H), 2.74 - 2.90
CN ) (m, 1 H), 3.01-3.18 (m, 2 H), 3.18 - 3.28 (m, 2 H),
: 3.82 (d, J=10.36 Hz, 2 H), 4.59 (s, 2 H), 7.93 - 8.04
4-cyano-N-(5-{[(2S,5R)-2,5-dimethyl-4-
(tetrahydro-2H-pyran-4-ylmethyl)piperazin-1- (m,12HH), 8.07 - 8.18 (m, 2 H), 11.22 (s, 1 H), 12.42 (br.
ylJcarbonyl}-6,6-dimethyl-1,4,5,6- S )-
tetrahydropyrrolo[3,4-c]pyrazol-3-
yl)benzamide.




12.2 1H NWR (300 MHz, DMSO-d6) 8 0.94 - 1.12 (m 6 H) 1.51 (br. s., 3 H)
1.55 - 1.63 (n, 5H 1.67 (br. s., 4 H 2.11 -2.22 (m 1 H 2A3 (s, 3 H
2.69 - 2.8082008/123945)) 2.83 - 2.94 (m 1 H) 3.05 - 3.22 (wCT3BHps/B8E- 322
(m 1H) 3.82 - 3.95 (n, 2 H 4.56 -4.70 (m 2 H 7.88 (d, J=7.54 Hz, 1 H)
8.02- 8.09 (m 1 H 8.58 (s, 1 H. F55 OH3CCH3 "---NNH N—7"CHSRNOON
N, . .) 0.,CH3 N-(5-{[(2.S,5R)- 2,151d|nethyl 4- (tetrahydro-2H
pyran 4 yI)plpera2|n 1-yl 1carbonyl }-6
di mrethyl -1, 4,5, 6-tetrahydropyrrol of 3, 4-
c] pyrazal - 3 vI )-5-net hoxypyridine-2- carboxam de <10 1H NVR (300 MHz
DVBO- df) 0.94 - 1.08 (in, 6 H 1.40PKCh /53 (m 2 H 1.54 - 1.62 (n, 4
1-1) 1. 62" 1.74 (m @trmurg 00 - 2.172 ﬁh! 4 H 2.12 - Zu@gr(Mm 1 H 2.69 -
281(!"%?= 322 (1 3 H 3. 84— 399 (|5
H)4.60-471(n J=829I—L'1H)814(d J=8.48 Hz, 1 H|
8.39 (5, 1 H. CHRGG I LN, NH H3C, NI\EFp.k%OOMHz JMSB% dﬂé'cPJ. [
5-chl orjo- N-|(5-{[ (26 *By 5- di net hy1-|4- Hz, 3 H) (1OOdJ-603H26:)3HF)Jp1m05 1(26(m2
(tetrahydro- 2H pyr an- 4- yl Ypi'ber azi n- 1- yl]eanhmn CL  Brp.g (srethy. ds&(é.AHB 6
t et r ahyldi8pyrrol of -c] pytazol - 3-yl )|pas dﬂﬂ‘g-zg’f’("b H 9@1 2< )
(300 Mhz, OWVSO d6) 3 .91 18 (n, 6 (H 1 @J ). 460 ,_5,7%3' (@3 (n,
6 H 1./63 -| 1.84 (r/U( {?( FrSQth 2. 18 (n, 8&(&8-7-722&35» m(djj- -
2.79 (m 1 e 53 - ‘3H5842((m1 H)L11~f)9(8”7')9115ﬂ(b02 ‘(*ﬁ 2 H)
4.53 - |4. 77%“"’"22552 -t "2%‘” '" 2 H)[8.79 (br. s., 1 H. WO
2008/ 145945R @@d@@@a&zsynb&w.de Ex. No. Structure PKCb Ki_ (nM_ 1H NWVR
ari seCH3 ., \LNNH HSCOA\\ N N--/Li CH3
CH(\N N /N\N. _ .
N\)‘C“a 'H NMR (300 MHz, DMSO-ds) 5 ppm 0.90 - 1.02 {(m, 6
o R H), 1.59 (s, 3 H), 1.68 (s, 3 H), 1.82- 1.94 (m, 1 H),
F50 g6.1 | 201-2.13(m, 1 H), 2.16 (s, 3 H), 2.27 - 2.40 (m, 1 H),
o 7N *' | 2.70 (dd, J=11.11, 2.45 Hz, 1 H), 2.91 - 3.09 (m, 2 H),
X 4.48 -4.81 (m, 2 H), 7.75 (t, J=4.80 Hz, 1 H), 9.03 (d,
N-(6,6-dimethyl-5-{[(2S,5R)-2,4,5- J=4.71 Hz, 2 H), 10.84 (br. s., 1 H), 12.46 (br. s., 1 H).
trimethylpiperazin-1-yljcarbonyi}-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-yl)pyrimidine-
2-carboxamide
())\ESC CH,
N ~cH, Y
HN. O 1H NMR (300 MHz, DMSO-ds) 5 0.99 - 1.14 (m, 3 H)
1.15-1.28 (m, 3H) 1.28 - 1.40 (m, 3H) 1.50 - 1.73
F51 0 AN (m, 8 H)1.73 - 1.83 (m, 1 H) 1.84 - 2.06 (m, 2 H) 2.67
) <10 |-2.88(m,3H)2.88-3.03(m,1H)3.24-3.36 (m, 2
H) 3.56 - 3.72 (m, 3 H) 3.72 - 3.89 (m, 4 H) 3.90 - 4.09
CH, (m, 4 H) 4.63 - 4.80 (m, 1 H) 7.92 (d, J=8.10 Hz, 1 H)
N-(54[(2S,5R)-2,5-dimethyl-4-(tetrahydro-2H- 8.05(d, J=7.54 Hz, 1 H) 8.60 (br. 5., 1 H).
pyran-4-yl)piperazin-1-yl]carbonyl}-6,6-
dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-yl)-5-ethylpyridine-2-carboxamide
c))ﬂsc CH;
Co /N N" T NH
O/ HN.__O ,
° 2 N 1H NMR (300 MHz, DMSO-ds) 5 1.00 - 1.14 (m, 8 H)
F52 g 1.14-131(m, 3H)1.14-1.31(m, 2H) 1.51- 1.63
N <10 | (m, 8 H)1.63-1.81 (m, 8 H) 3.69-3.84 (m, 6 H) 3.85
[j -4.04 (m, 4 H) 4.56 - 4.74 (m, 2 H) 7.46 (d, J=8.85 Hz,
0 1 H) 7.96 (d, J=8.48 Hz, 1 H) 8.37 (d, J=2.45 Hz, 1 H).
N-(5-{[(2S,5R)-2,5-dimethyl-4-(tetrahydro-2H-
pyran-4-yl)piperazin-1-yljcarbonyl}-6,6-
dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-yl)-5-morpholin-4-ylpyridine-2-
carboxamide




HNO 1H NWR (300 MHz, DMSO-d6) 5 0.89 - 0.99 (m 3 H)
1.46 -
2.46 (m SOHpos223@S -r-N 52.7
3.88 (m 3
N-(5-{[(26,5R) -2, 5-di met hyl-4- (tetrahydro-2H

H) .

1.63 (m 6 H 1.63 - 1.76 F57

oNO

(m

-2.90 (m 1 H
4.59 - 4.71 (m 2 H) 8.72 - 8.85 (m

di rethyl -1, 4,5, 6-tetrahydropyrrol of 3, 4-

,,,S_y-c.3
i

(d,

c] pyrazol - 3- yOpyr azi ne- 2- car boxam de OH3 CCH3 ., XNNH Hsc, . .r,
1H NMR (300 MHz, DVBO-d6) 50.91 -0.98 (m 4 H HNO 1.
:E.84 Hz, 3 H 1.42 - 1.55 (m R%?H‘ 1.55 - F58 133
X. i
No. Structure (nM) 1H NMR
c})\ifc CHs
N NH
HyCr. N B
? QCHSQfN 1H NMR (300 MHz, DMSO-ds) 5 0.99 - 1.15 (m, 3 H)
HN_ _O 1.23-1.41 (m,3H)1.62 (br. s., 3H) 1.69 (br. s., 4 H)
F53 (j 1.72-1.81(m,2H)1.81-1.90 (m, 2 H) 1.91 -2.00
o Z N 240 | (m, 1H)2.69-2.86(m,2H)2.86-3.05(m, 2H)3.40
< -3.52(m, 4 H)3.68-3.87 (m, 1 H)3.89-4.03(m, 2
N H)4.63-4.74 (m, 2 H)8.03-8.13(m, 1 H)9.06 -9.19
N-(5-{[(2S,5R)-2,5-dimethyl-4-(tetrahydro-2H- (m, 1 H)9.42 (s, 1 H).
pyran-4-yl)piperazin-1-yllcarbonyl}-6,6-
dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-
clpyrazol-3-yl)pyrimidine-4-carboxamide
N NH
HsCi. /N %‘N
’ QCHs
HN. 0 1H NMR (300 MHz, DMSO-ds) § 0.94 - 1.12 (m, 6 H)
(o} '/ 1.51 (br.s.,3H) 1.55- 1.63 (m, 5 H) 1.67 (br.s., 4 H)
F54 ,N 122 2.11-222(m,1H)2.43 (s,3H)2.69-283(m, 3 H)
x ’ 2.83-2.94 (m,1H)3.05-3.22(m, 3 H)3.06-3.22
CH, (m, 1H)3.82-3.95(m,2H)4.56-4.70 (m, 2 H) 7.88
N-(5-([(2$,5R)-2,5-dimethyI-4—(tetrahydro-2H- (d, J=7.54 Hz, 1 H) 8.02 - 8.09 (m, 1 H) 8.58 (S, 1 H)
pyran-4-yl)piperazin-1-yljcarbonyl}-6,6-
dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-
cJpyrazol-3-yl)-5-methylpyridine-2-
carboxamide
8\1130 CH,
N NH
HaCro. N i ‘N
N 1H NMR (300 MHz, DMSO-ds) 5 0.94 - 1.08 (m, 6 H)
0 ay 1.40-153(m,2H)1.54-1.62(m,4H)1.62-1.74
F55 ) <10 (m,4H)2.00-2.12(m,4H)2.12-2.22 (m, 1 H)2.69
-2.81(m,2H)2.81-291(m,1H)3.06-3.22(m, 3
O‘CH3 H)3.84-399 (m, 5H)4.60-4.71 (m, 2H) 7.62 (d,
N-(5-{[(2S.5R)-2,5-dimethyl4-(tetrahydro-2H- J=8.29 Hz, 1 H) 8.14 (d, J=8.48 Hz, 1 H) 8.39 (s, 1 H).
pyran-4-yl)piperazin-1-yljcarbonyl}-6,6-
dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-yl)-5-methoxypyridine-2-
carboxamide
ﬁigc CH,
N NH
HaCro. N \i‘N
QCHa
HN. -0 1H NMR (300 MHz, DMSO-ds)  0.91 - 1.18 (m, 6 H)
o} 1.19-1.41(m,2H)1.43-163 (m, 6 H)1.63-1.84
F56 Z |N <10 (m,7H)2.01-2.18 (m, 1 H)2.18 - 2.35 (m, 1 H) 2.68
N -279 (m,1H)2.79-2.99 (m, 2 H) 3.53 - 3.68 (m, 1
cl H)3.79-4.02 (m, 2 H)4.53 - 4.77 (m, 2 H) 8.05- 8.25
5-chloro-N-(5-{[(2S,5R)-2,5-dimethyl-4- (m, 2H)8.79 (br. s, 1 H).
(tetrahydro-2H-pyran-4-yl)piperazin-1-
yl]carbonyl}-6,6-dimethyl-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-yl)pyridine-2-
carboxamide

0.99 -
6 H 1.88 -
3. 14 - 3. 12CrB2088P0086276 -
1 H 8.86 -
(m 1 H 9.21 -

pyran- 4-yl met hyppi perazi n- 1-yl_lyigar.bonyl | - 6, 6-

1.06 (m 4 H
2.02 (m 2 H 2. 34-

9.01
9.35 (m 1




1.62 (M 4 H) 1.62 - 1.81 (in, 6 H 1.85- 2.00(m 3 H NCINo 2.77 - 2.89
(m 1 H 2.95- 3.19(m 4H 3.75- 3.89 (m 3 H 4.52 -4.71 (m 2 H
7.68- 7.8402ms/sHy 8.90 N-(5-{[(26, 5R)-2, 5-di met hy1- 4p(CraBrasryase: 2H -
9.08 (m 2 H. pyran-4-ylnmethyl)piperazin-I|-ylicarbonyll-6, 6-
di nrethyl -1, 4,5, 6-tetrahydropyrrol o[ 3, 4-
c] pyrazol - 3-y1) pyri m di ne- 2- car boxanjde OH30CH3 , » XNNH H3C,,,,,,N
N.7"CH3 1H NWR (300 WMHz, DMSO-do) 3 1.01 (d, J=6.03 Hz, 3 FIN,.. 0Oc.113
H 1.09 - 1.18 (m 1 H 1.18 - 1.27 (m 2 H) 1.28 - 1.40 F59 o--N P 20 (m
4H 1.47 - 1.53 (m 3 H) 1.59 (s, 3 H) 1.65 (s, 3 H 1.86 - 2,00 (m 1 H
2.02 - R 117(m 1 H 2.12 (s, 3H HsPXR31 (s, 3 H) 2.73 -2.91 (m 3
2.91 - 3Np_7 (m 2 H ZulideS-dinethyl| &%azol -411) - N- (Sufhkik2S, 5R) -
OHsC_ CH; .
N NH
HyCr. /N I
) Q‘CH%N 1H NMR (300 MHz, DMSO-dg) 3 0.89 - 0.99 (m, 3 H)
HN. 20 0.99 - 1.06 (m, 4 H) 1.46 - 1.63 (m, 6 H) 1.63 - 1.76
F57 I 527 (m, 6 H) 1.88-2.02 (m, 2 H)2.34-2.46 (m, 3H) 2.76
z ,N ’ -2.90(m, 1H)3.14-3.19(m, 3 H)3.76 - 3.88 (m, 3
0 N\) H)4.59-4.71(m,2H)8.72-8.85(m, 1 H) 8.86 - 9.01
N-(5-{[(2S,5R)-2,5-dimethyl-4-(tetrahydro-2H- (m, 1H)9.21-9.35 (m, 1 H).
pyran-4-ylmethyl)piperazin-1-yljcarbonyl}-6,6-
dimethyl-1,4,5,6-tetrahydropyrroio[3,4-
c]pyrazol-3-yl)pyrazine-2-carboxamide
OH,C_ CH;
N NH
HiCr.” N ‘B
QCH\%N 1H NMR (300 MHz, DMSO-ds) 8 0.91 - 0.98 (m, 4 H)
HN. -0 1.01 (d, J=5.84 Hz, 3H) 1.42 - 1.55 (m, 3 H) 1.55 -
F58 I 133 1.62 (m,4H)1.62-1.81(m,6H)1.85-2.00(m, 3 H)
N |N 277-289(m,1H)295-3.19(m,4H)3.75-3.89
o K) (m, 3H)4.52-471 (m,2H)7.68-7.81(m, 1H)8.90
N-(5-{[(2S,5R)-2,5-dimethyl-4-(tetrahydro-2H- -9.08 (m, 2 H).
pyran-4-ylmethyl)piperazin-1-yljcarbonyl}-6,6-
dimethyl-1,4,5,6-tetrahydropyrroio[3,4-
c]pyrazol-3-yl)pyrimidine-2-carboxamide
OHsC_ CH3
N cHs o 1H NMR (300 MHz, DMSO-ds) 5 1.01 (d, J=6.03 Hz, 3
CH, H)1.09-1.18(m, 1H)1.18 - 1.27 (m, 2 H) 1.28 - 1.40
F59 P (m, 4H)1.47-1.53 (m, 3H) 1.59 (s, 3 H) 1.65(s, 3 H)
o 0 20 1.86-2.00 (m, 1H)2.02-2.11 (m, 1 H) 2.12 (s, 3 H)
HsC N 2.31(s,3H)2.73-2.91 (m, 3 H) 2.91 - 3.07 (m, 2 H)
2-(3,5-dimethylisoxazol-4-yl)-N-(5-{[(2S,5R)- 3.77-3.89 (m,3H)4.46-4.60 (m, 2 H) 6.35 - 6.66
2,5-dimethyl-4-(tetrahydro-2H-pyran-4- (m, 1H)9.95-10.18 (m, 1 H) 10.62 - 10.78 (m, 1 H).
ylmethy!)piperazin-1-yi]carbonyl}-6,6-dimethyl-
1,4,5,6-tetrahydropyrrolo{3,4-c]pyrazol-3-
yl)acetamide
(itsc CHj
N NH
HisCi. /N R
QCH\sﬁfN
HN._O
1H NMR (300 MHz, CHLOROFORM-d)  0.94 - 1.23
ZN (m,6H)1.23-1.46 (m,4H)1.71-1.85(m,9H) 1.84
F60 (o) G 4.17 -2.02(m,1H)3.09-3.25(m, 1 H)3.28-3.41 (m, 1
’ H)3.41-3.51(m, 2H)3.88-4.02 (m, 4 H)4.64-487
FOF : (m, 2H)8.11-8.30 (m, 1 H) 8.33-8.53 (m, 1 H) 8.90
N-(5-{[(25,5R)-2,5-dimethyl-4-(tetrahydro-2H- (s, 1H)10.29 (br. 5., 1 H).
pyran-4-ylmethyl)piperazin-1-yljcarbonyi}-6,6-
dimethyl-1,4,5,6-tetrahydropyrrolo{3,4-
c}pyrazol-3-yl)-5-(trifluoromethyl)pyridine-2-
carboxamide




3.77 - 3.89 (m 3 H 4.46 - 4.60 (m 2 H 6.35 - 6.66
2,5-dimethyl-4-(tetrahydro-2Hpyran-4- (m 1 H 9.95 - 10.18 (m 1 H)
10. 62- 10w02o¢sm25%usH) . yl net hyl ) pi perazi n- 1-yl i car bony PrTapsrsinevsséhy| -
1,4,5,6-tetrahydropyrrol o[ 3, 4-c] pyrazol - 3- yl)acetam de OH3CCH3
N--r CH3 HNO 1H NVR (300 MHz, CHLOROFORMd) 5 0.94 - 1.23 ,- (
1.23 - 1.46 (m 4 H 1.71 - 1.85 (.9 H 1.84 F60 -,.. - 2.02 (m
3.09 - 3.25 (m 1 H) 3.28 - 3.41 (m 1 4.17 H 3.41 - 3.51 (m 2 H 8
- 402 (m 4H 4.64 -4.87 FFF (m 2H 811 - 8.30(m 1 H 8.33 -8.53
(m 1 8.90 N-(5.-{[(2,5,5R)-2,5-dinethyl-4-(tetrahydro-21-1-

m 6
1 H
3.88

PKCb
Ex. Ki
No. Structure (nM) 1H NMR
SC:,C CHj
N NH
HyCr../ N I N
HN. 20 1H NMR (300 MHz, DMSO-ds) 5 0.87 - 1.13 (m, 6 H)
fo) P 1.26-1.40 (m, 1 H) 1.40- 1.54 (m, 2 H) 1.54 - 1.63
G1 |N <10 (m,3H)163-177 (m, 4 H)2.06-2.27 (m, 2 H) 2.68
X -2.94 (m, 3H)3.04-3.20 (m,4H)3.79-3.95(m, 2
CN H)4.52 - 4.76 (m, 2 H) 8.29 (d, J=8.10 Hz, 1 H) 8.59
5-cyano-N-(5-{[(2S,5R)-2,5-dimethyl-4- (d, J=9.61 Hz, 1H)9.19 (br. s, 1 H).
(tetrahydro-2H-pyran-4-yl)piperazin-1-
ylJcarbonyl}-6,6-dimethyl-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-yl)pyridine-2-
carboxamide
SJCSC CHs
oY ”@S
CH
HBC’N : HN__O 1H NMR (300 MHz, DMSO-ds) 6 0.97 - 1.12 (m, 3 H)
1.19-1.33(m,3H) 1.61(s,3H)1.69 (s, 3H)2.66-
G2 Z>N 28.7 2.81(m,6H)2.81-296(m,2H)3.12-3.19 (m, 1 H)
st ' 4.65-4.78 (m, 2 H) 6.54 (s, 1 H) 8.25 (d, J=8.10 Hz, 1

H) 8.59 (dd, J=8.19, 1.98 Hz, 1 H) 9.20 (d, J=1.32 Hz,
CN 1 H)11.05 (br. s., 1 H).
5-cyano-N-(6,6-dimethyl-5-{[(2S,5R)-2,4,5-
trimethylpiperazin-1-ylicarbonyl}-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-yl)pyridine-2-
carboxamide

S\iisc CH;
N NH
Haclu N \i‘N
QCH:«)
HNz© 1H NMR (300 MHz, DMSO-ds) 5 0.91 - 1.09 (m, 8 H)
1.09 - 1.25 (m, 2 H) 1.49 - 1.62 (m, 4 H) 1.62 - 1.81
G3 7N <10 | (m BH)1.86-2.02 (m, 3H)2.34-247 (m, 2 H) 2.76
o X -2.91 (m, 1 H) 3.00 - 3.21 (m, 3 H) 3.77 - 3.95 (m, 2
N H) 4.58 - 4.75 (m, 2 H) 8.29 (d, J=7.91 Hz, 1 H) 8.59

5-cyano-N—(5-{[(28,5R)—2,5—dimethy|—4- (d, J=6.03 Hz, 1 H) 9.20 (br. s, 1 H)

(tetrahydro-2H-pyran-4-ylmethyl)piperazin-1-
yllcarbonyl}-6,6-dimethyl-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-yl)pyridine-2-
carboxamide

Q CH,CH,

CHy N N T N\N
N\)~CH3 7 H NMR (300 MHz, DMSO-ds) 3 ppm 0.97 (d, J=5.27
O N Hz, 3 H), 1.04 (d, J=6.03 Hz, 3 H), 1.25 - 1.47 (m, 2
o H), 1.52-1.75 (m, 8 H), 2.07 - 2.26 (m, 2 H), 2.36 -
H1 ZY NA 247 (m,1H),2.53-262(m,2H),299-3.12(m, 1
o I H), 3.16 (d, J=8.48 Hz, 1 H), 3.23 - 3.31 (m, 1 H), 3.52
-3.69(m, 4 H),4.10 (s, 1H),4.53-4.74 (m, 2 H), 7.64
N-[5-({(2S,5R)-4-[(4-hydroxytetrahydro-2H- -7.76 (m, 1 H), 8.09 (t, J=6.97 Hz, 1 H), 8.13-8.22
pyran-4-yl)methyl]-2,5-dimethylpiperazin-1- (m, 1H), 8.74 (d, J=3.77 Hz, 1 H).

yljcarbonyl)-6,6-dimethyl-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-yl]pyridine-2-
carboxamide

NA = Not available.
NT = Not tested.
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pyran-

H 10.29 (Ix. s., 1 H.
4-y| met hyppi per azi n-1-yl I car bonyl) -6, 6-

dinmethyl-1,4,5, 6-tetrahydropyrrol of 3, 4-
c] pyrazol -3-y1)-5-(trifl uoronet hyppyrhgi ne- 2- car boxam de WO
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. No. Structure PKClI) Ki OM 1H

NVR oriaCCH3 )1"-NNH H3C,,,CN\iil N _/LCH3 HNO O 1H NWR (300

MHz, DW‘%?%E'S 0.87 - 1.13 (m 6 H) 1.26 - 1.40 (m 1 H 1.40

-1.54

1.54 -1.63c --'N (m 3 H 1.63 - 1.77 (m 4 H

579 - 5 og (Rorg sty aodutfin B ofp it 5% 36w, "
R? RS R2

H 8.59
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R¢ RS
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wherein:

Xis CorN;

Z
A
R' is selected from an aryl or wherein ring A is a 5 to 6 membered

heterocyclyl containing Z, wherein Z is an O, S or N heteroatom which is adjacent to the point of
attachment, and wherein R' is optionally further substituted with 0 to 3 R® groups and wherein
two of the R’ groups may optionally cyclize to form an aryl or a 5-6 membered heterocyclyl ring
containing N or S fused to the aryl or heterocyclyl to which it is attached;

R? is H or C;-Cg alkyl optionally further substituted with 0 to 3 R® groups;

when X is N, R may be attached to any carbon on the ring and 1s selected from H, C-Cs
alkyl, halide, or perfluoroalkyl;

when X is C, R® is a fluoro and is attached to X;

R* and R® are each independently selected from H, R*-O-R®, C,;-Cq alkyl, C,-Cg alkenyl,
Cy-Cs alkynyl, -(R%)n-(C3-Cia cycloalkyl), -(RYy-aryl, -(RYm-(3-15 membered heterocyclyl), -
(RYm-(Ci-Cs perfluoroalkyl), -(R%)p—halide, -(RY)m-CN, -(R%)m-C(O)R?, (R m-C(OYOR?, -(R%),,-
C(ONR'R®, -(R%)-OR?, -(RY p-OC(OIR?, -(RY-OC(O)NR'R®, -(RY)1-O-S(O)R?, -(RY) -
OS(0):R?, -(R%)-OS(0);NR*R?, ~(R%)-OS(O)NRR?, -(R)m-NO2, ~(R) - NR*R” (R
NRYC(OIR®, (R -NR)C(OYOR®, -(RY) - NR)C(OINR'R?, -(R%)u-N(RH)S(0),R?, -(RY),m-
NRHS(OR®, -(RYp-SR?, -R)-SOIR?, “(Rar-S(0)R?, ~(RY)-S(O)NRZR?, +(RY),u-
S(0)NR'R®, -(RY)5-O-(R%)p-NRR® o1 ~(RY),-NR™-(R%)-OR?, or R* and R’ may together cyclize
to form a 3- to- 5- membered spiro-cycloalkyl; wherein any of the said C3-C;2 cycloalkyl, aryl,



5-cyano-N-(5-{[(28,5R)-2,5-di methyl-4- (d, J=9.61 Hz, 1 H 9.19 (br.
s., 1 H. (tetrahydro-2H pyran-4-yl)piperazin-1-

yl ] carbonyl1}- 6, 6-di net hyl - 14, 5, 6-

t et rahydropyrrol o[ 3, 4-c] pyrazol - 3-y1) @ﬁrl di ne-2- carboxam de

OH3CCH H3C -Cric N--t"CH3 NO 1H NWMR (300 MHz, DMSO d6)

6 0.97 - 1.12 (m 3 H) 1.19 - 1.33 (m 3 H 1.61 (s, 3 H 1.69 (s,
3 2 /s . 9
(m H) h@t@m chq;%l or5 hé_%élgﬁ’%l %n%l'%e(n%ntg/ c’?w?alﬁﬂfurt%r%gbs%gﬂt%@bﬁ t033 f{%gloﬁpsll

H) 8. 59 ( ddR® geslettod fiopOR-OR", €1-K) al8y1202-Cd alkamsy]L, @CMKYHYCI\I(R do (s-Coo
i ot RERE o e FRRERy i Ry BRI ). e Epeffubroltion
tetr ahym‘b,gﬂmhﬂ& @R, @Ng}(a%gafm)RS - (RERYC{THORE; 2R G DINRIR IGRY),,-OR?, -
(RYm-OC(O)R?, -(RY-OC(OINRR®, -(RY)n-O-S(OIR?, -(RY-OS(0)2R?, -(R%)-OS(O),NR'R®,
-RYm-OS(OINR'R?, -(RH)n-NO3, (R NR'R® (R - N(RHC(O)R?, -(RH - N(R*C(O)OR?, -
RYm-NER)ICOINRR?, -(RY-NRHS(O)R?, -(RYu-NRHS(OIR®, -(RY-SR?, -(RYa-S(O)R?,
- RYm=S(0)R?, -RNm-S(O)NR'R?, -(R)m=S(0)2NR™R?, -(R)-0-(R%)-NR’R® or «(R%),,-NR*
(Re)—ORb; or R® may together with R* cyclize to form a 4- to 7- membered heterocyclyl ring
fused to the piperazine or piperadine to which they are attached; and wherein any of the said
alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heterocyclyl, and heteroaryl may independently be
further substituted with 0 to 3 R® groups;
each R” and R® is independently C;-C; alkyl, or R” and R® together cyclize to form a
cyclopropyl or cyclobutyl;
ecach R’ is independently selected from H, R®-0-R® C;-Cgalkyl, C,-Cy alkenyl, C2-Cg
alkynyl, -(RY)m-(C3-C12 cycloalkyl), ~(RYm-aryl, -(RYm-(3-15 membered heterocyclyl), ~(R%)m-
(C1-Cs perfluoroalkyl), -(RY)m—halide, -(R%)m-CN, ~(RY)m-C(OR?, -(RYm-C(O)OR?, -(RY) -
C(OINRR®, ~(R%)-OR?, ~(RY);-OC(O)R?, -(R%)m~OC(O)NR'R®, (R p-O-S(O)R?, ~(RY) -
OS(0)2R?, ~(R%)-OS(0),NRR®, -(R%)-OS(OINR'R?, -(R)-NO3, -(RY)n-NR'R? -(RY) -
NERIHCOR?, -RYu-NRHC(0)OR?, -(R%)n-NRC(OINR'R?, -(R) - NRYS(0)2R", ~RY -
NERYHS(O)R?, -(RYm-SR?, (RYm-S(OIR?, ~RY-S(0):R?, ~RYar-S(OINRR®, -(RY) -
S(0)NR°R®, -(R;u-0-(R%)n-NR'R? or ~(RY)-NR*(R%)-OR"; and wherein any of the said alkyl,
alkenyl, alkynyl, R, R®, C3-Cp» cycloalkyl, aryl or 3-15 membered heterocyclyl are
independently optionally further substituted by 1-3 groups selected from --halide, C;-Cy alkyl,
C,-Cg perfluoroalkyl, C,-Cgalkoxyl, C;-Csalkylamino, CN or oxo;
‘ each R, R” and R® is independently selected from H, C;-Cgperfluoroalkyl, C;-Cg alkyl,
C,-C;g alkenyl, -(C;-C; alkylene)n-(C;3-Cs cycloalkyl), -(C-C; alkylene)y,-(Cs-Cs cycloalkenyl),
C,-Cg alkynyl, -(Cy-C; alkylene),-aryl, or -(Ci-C; alkylene),,-(3-8 member heterocyclyl), and
each R?, R” and R® is independently optionally further substituted by 0 to 3 groups selected from
halide, hydroxyl, -CN, C-C; alkyl, C,-C¢ perfluoroalkyl, C,-Cg alkoxyl and C,-Cs alkylamino;

or, when connected to the same nitrogen, R* and R” may optionally form a -(3-8 membered



OH3CCH3 ii-N, NH  H30,..rn, N_7'CH3  HNO 1H NMR (300 M+,
DVBO-ds) 80.91 -1.09 (m OH) 1.09 - 1.25 (m 2 H 1.49 - 1.62 (m
4H 1.62- 1.81G3 -'Nci 0. (m 6H) 1.86 - 2.02 (m 3 H 2.34 -
2.47 (m 2 H 2.76 ...... ro _2.91(m 1H 3.00-321(m 3H
3.77 - 3.95(m 2 ON H 4.58 - 4.78/(m 2 H 8.29 (d, J=7.91 Hz, 1
H 8.59 5-cyano-N-(5-{[(2S,5R) -2,5-dinmethyl-4- (d, J=6.03 Hz, 1 H)

9.20 <aid Gl
vi caE (E)tﬁlf%’cl%ﬁ a'ﬁ‘g .Sald(3 Iltﬂél?-lgéi‘g& Het@é'&ﬁ)ﬁl%oﬁxo%klﬁ?ﬁ?ﬁ&@ RbARLRE 'o?UJco 3

tetr ahgmupwﬂffcﬂ‘-lddfcﬁn halu]eplyychqul ~ BNy I0)-163 raileyi, 1§82 -Qs-pecfhuobantiai CeCs alkdxyCht
CH g_ig\l alkylamlgo,N CH
each RY and R® is independently -(C,-Cs alkylene)-, -(C5-Cs alkenylene)-, or -{C»-Cs
alkynylene)-;
each m is independently 0 or 1; and

with the proviso that if X = N, then R?, R?, R* and R’ are not all H.

2. The compound or pharmaceutically acceptable salt according to claim 1, wherein R” and R®

are both methyl.
3. The compound or pharmaceutically acceptable salt according to claim 1, wherein X is N.

4. The compound or pharmaceutically acceptable salt according to claim 1, wherein R! is a

pyridine or a piperazine.

5. The compound or pharmaceutically acceptable salt according to claim 1, wherein R' is a 5-

membered heterocyclyl.

6. The compound or pharmaceutically acceptable salt according to claim 1, wherein R' is

selected from the group consisting of oxazole, isoxazole, thiazole or imidazole.

7. The compound or pharmaceutically acceptable salt according to claim 1, wherein R* or R is

methyl

8. The compound or pharmaceutically acceptable salt according to claim 1, wherein R® is —

(Rd)m-(3-1 5 membered heterocyclyl).

9. The compound or pharmaceutically acceptable salt according to claim 1, wherein R® is —

(RYmtetrahydropyran.



H NMR (300 MHz, DVSO-de) 8 ppm 0.97 (d, J=5.27 ON Hz, 3 H), 1.04
(d, J=6.03 Hz, 3 H), 1.25 - 1.47 (m 2 H), 1.52 - 1.75 (m 8 H),
2.07 -226 (m 2 H), 2.36- HL .... 01 NA 2.47 (in, 1 H, 2.53 - 2.62
(m 2 H), 2.99 - 3.12 (m 1 H), 3 16 (¢, J=8.48 Hz, 1 H), 3.23 - 3.31
(in, 1 H, 3.52 -3.69 (m 4 H, 498 (s, 1 H, 4.53 - 4.74 (m 2
H, 7.64 N5-({(2S,5R) -4-[(4- hydroxytetrahydro 2H -7.76 (m 1 H),

8.09 (Yo, 486 %ﬂ%d L Sulichlly dBcdable salt according to cl
oyran- 4. yOYE%(%ZIr ZOSPIE%”#& hy?apll- F;lecr:%gal ne_ salt according to claim 1, wherein R® is

yl } car tesrahitdro@fBpemdtimethyld| 5, 6-
tetrahydropyrrol o] 3, 4-c] pyrazol - 3-yli pyridi ne-2- carboxamde (m 1
H, 874 (d, J=3.77 Hz, 1 H. NA = Not available. NI = Not tested.

115 We1el a:hmonapoana onpleunaceticlyac sapedl dakatdordiag ecqhiab] , evieadid ROfs —CH,
For mul a (1). wherein: Xis Cor NN R is selected ‘from an aryl

or wher &t )FPW@‘WQ% a 5 to 6 menbered heterocyclyl containing Z,
wherein Zis an 0, S or N heteroatom which is adjacent to the point
of attachment, and wherein Rl is optionally further substltuted W th
0 to 31RoThe @lmsvuad\drpha@m@qennwb agéeptahie sRB agrosdips tanelginol twheredn RYis -(
cycli z§d)t oo%orman aryl or a 5-6 nenbered heterocyclyl ring
containig"N-or S fused to the aryl or heterocyclyl to which it is
attached; R2 is Hor Cl1-C6 al kyl optionally further substituted with
0t03R99r i may be attached to any_ carbon
on thelti ﬁgcoawguri%or@élﬁ@&csﬁwﬂxs?ﬁcppta'ér: s@bseéqcm from, gyejgaup copsisting of:

per f | uRLGal XY b$)-2DLMmeth{IS1- @ten%ﬁydr§ 28 I_fg}ra&pn Ry ggk}aéﬁia%ca&@qn@-d%

and R5 are each independent selected fromH, G- al k
al keny Himedpd-dgt, %6k§tw$vdr0pﬁw15[8 4-¢lpgrai B- ﬂ}mtdmbklyie) -( Rd) -aryl,

() NP TR ARKEK D e gepiocgy aylearbonyl) 6.6

( Rd) dinG{o)-Q Kes, 645(tﬁﬂ)/d[bpﬁ(’d]§bﬂ?i§4bc]py1éﬂd)3 “y)-SRaoroplyRBite QGfathdRamide;
05 0) 2V A3y D SRl o O b piospredy-eptbonyl) 6.6

- ( Rd) 8 dmbatyl-1;4 6hketrahydr opyirolo[3,4-clpyrazol-3-yl)-5-ethylisoxazole-3-carboxamide;
N-(5-{[(25,5R)-2,5-dimethyl-4-(tetrahydro-2 H-pyran-4-ylmethyl)piperazin-1-yl]carbonyl} -6,6-
dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-clpyrazol-3-yl)-2,4-dimethyl-1,3-oxazole-5-
carboxamide;
N-(5-{[(25,5R)-2,5-dimethyl-4-(tetrahydro-2 H-pyran-4-ylmethyl)piperazin-1-yl]carbonyl} -6,6-
dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-¢]pyrazol-3-yl)-2-methyl-1,3-thiazole-4-carboxamide;
N-(5-{[(25,5R)-2,5-dimethyl-4-(tetrahydro-2 H-pyran-4-ylmethyl)piperazin-1-yl|carbonyl } -6,6-
dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-2-ethyl-4-methyl-1,3-oxazole-5-
carboxamide;
l-cyclobutyl-NV-(5-{[(2S,5R)-2,5-dimethyl-4-(tetrahydro-2 H-pyran-4-ylmethyl)piperazin-1-
yl]carbonyl}-6,6-dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-1/-imidazole-4-
carboxamide
N-(3-{[(25,5R)-2,5-dimethyl-4-(tetrahydro-2 H-pyran-4-ylmethyl)piperazin- 1-ylJcarbonyl } -6,6-
dimethyl-1,4,5,6-tetrahydropyrrolo[ 3,4-c]pyrazol-3-yl)-1-isopropyl- 1 H-imidazole-4-

carboxamide;



- N(RC(0)BP, -(Rd).-N(Ra)C(0)0ORb, -(Rd)",-N(R c)C(0)Nab,
-(Rd).-N(Ra) S(0) 2Rb, -(Rd)mN\(Ra) S(0)Rb, -(Rd)81-SRa, -(12.")-S(0)1?,
-(Rd).-S(0)21r, -(Rd).-S(0)N eRb, -(Rd)nS(0)2N eRb,
-(Rd)",-0-(r)",-NRaRb or -(Rd)",-Ne-(Re)-ORb, or R4 and R5 may
together cyclize to forma 3- to- 5- nbered spiro-cycl oal kyl ;
wherein any of the said C3-Cl2 cycloal kyl, aryl, 116 heterocyclyl,
or het a bl tyi

or hetar es {’[YJS M2 4- a&%ggngg@és&e Yy B9 eZIP Lnu ﬁéﬂéﬂi%@};mé’ﬂgﬁ it }I?{E%n@! &
cz maumw 1 méwlwﬂmnymoloE%ﬂdhamaeﬂai @12 @bcd‘rlohbwbbe 74 Gﬁ(lﬁﬁdﬁmdwl

(de hgr SggE‘B‘ %gfale%qb?t e@gcﬁy@m’éﬁ?ﬁ%h 8(561)-8-1/ car ony?}ag Iéyl ). -

- ( Rd) md @b HIRMRD 6-tettaBelitopyiRd13[3, 4-c]p§iaedi, 3-yIP&(adrhRElin-4-ylpyridine-2-
-(Rd)",-gC(O).NRa - (Rl m O S{0) Fa, "~ () m 08/ 0) 2R

- ( Rd) " caratagignR ( Rd) m 0S( 0) Nab, -(Rd),"-NO2, -(Rd)m NRartb,
-(Rd N
_ E Rdg ng% 0) -Za%bd llgﬁ%’(g% @%’%@Qanﬂ ﬁg) i gl})}%é?@& %?lg(@%)mi%%:ﬁ,ﬁ—

- ( Rk dis(ah i lehh6- tetqansamgmglgmm@pyraz@adyl) 5-(®'-1f@®®91ﬁ¢thﬂl¥mfﬁldine 2
or(126lagRb QL R6 may together with R4 cyclize to forma 4- to 7-
menber 64 N %nrocyclyl ring fused to the piperazine or piperadine to
whi ch they are attached; and wherein any of the said al kyl, alkenyl,

al kynyl oal k ar heterocyclyl, and heteroaryl may

i ndepeﬁ@eg‘tﬂﬁ‘?%e%ﬁﬂ ff?él?{méﬁlsgf?%lﬂ%g o ¢ffective eam@nm? @F%Ei%md according to
each Riagnd &% ﬂh%nha’?s@@tﬂ%ﬂ? %Eebﬁébl@%al%e?éok%hd a%hal%céﬂﬁalgaécag%lg Bdrrier.
cyclize to forma cyclopropyl or cycl obut is

i ndependently selected fromH, Ra-O Rb, Cl Cg al kyl, C2-C8al kenyl,
C2-C8 al kynyl, -(Rd)",-(C3-C12 cycl oal kyl), -(Rd)n}aryl,
-(R5",-(3-15 nenbered heterocyclyl), (Rdm_ (Cl-C6 perfluoroalkyl),
-(Rd)mhalide, -(RA)mCN, -(Rd)mC(0)1le, -(Rd)",-C(0)011. 6,
-(R5NC(0) Nnb, -(Rd)mORa, -(Rd)",-0C(0)Ra, -(Rd)",-0C(0)NRaRb,
-(Rd)",-0-S(0)Ra, -(Rd)n,- 08(0)2Ra, -(Rd)m OS(0)2NRaRb,
-(R5,"-0S(0)NRaRb, -(Rd)",-NX2, -(Rd)",-NRaRb, -(Rd)m\(Ra)C(0)Rb,
-(R5m N(Ra) C(0) ORb, -(Rd)",-N(126)C(0)NRaRb, -(Rd)",-N(12.6)8(0)2Rb,
-(Rd)mMN(Ra) S(0) Rb, -(Rd)m SRa, -(Rd)m S(0)126, -(Rd)m S(O0)21r,
-(Rd) m S(0) NRaRb, -(Rd)nS(0)2NRaRb, -(Rd)",-0-(1le)",-NrRaRb or
-(Rd)", -NR6- (Re) - ORb; and wherein any of the said al kyl, alkenyl,

al kynyl, Rd, Re, C3-Cl2 cycloal kyl, aryl or 3-15 nenbered

het erocycl yl are independently optionally further substituted by 1-3
groups selected from-halide, Cl1-C6 al kyl, Cl-C6 perfluoroal kyl,

Cl - Coal koxyl , C -C6al kyl am no, CN or oxo; , each Ra, Rb and Re

i s independently selected fromH, Cl-C6perfluoroal kyl, Cl-C8 al kyl,
C2-C8 al kenyl, -(Cl-C3 al kylene)-(C3-C8 cycl oal kyl), al kyl enek-(C3-Cs
cycl oal kenyl), C2-C8 al kynyl, -(Cl1-C3 al kylene)maryl, or -(Cl-C3

al kyl ene)", - (3-8 nenber heterocyclyl), and each 1r, Ro and Re is

i ndependently optionally further substituted by O to 3 groups

sel ected from halide, hydroxyl, -CN, Cl-C6 al kyl, Cl-C6
perfluoroal kyl, Cl1-C6 al koxyl and Cl-C6 al kyl am no; or, when
connected to the sane nitrogen, |Ir and Rb may optionally forma -(3-8
menbered 117 heterocyclyl), and said 3-8 nenbered heterocyclyl is
optionally further substituted by O to 3 groups selected from hali de,
hydroxyl, -CN, Cl1-C6 al kyl, Cl1-05 perfluoroal kyl, Cl-Co al koxyl or
Cl - Co al kyl am no; each Rd and Re is independently -(C -

al kyl ene)-, -(C2-05 al kenyl ene)-, or al kynylene)-; each mis

i ndependently O or 1; and with the proviso that if X = N, then R2,
12.3, R4 and R5 are not all H 2. The conmpound or pharnmaceutically
acceptabl e salt according to claiml, wherein 12.2 and R8 are both





