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carbocyclylene and 3-5 member heterocyclylene, and the said ring is
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C3 alkylene)mOC(O)NRaRDb, -(C1-C3 alkylene)m-O-S(O)Ra, -(C1-C3
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In the 2nd particular aspect of the embodiment, and in combination with
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C3-C5 cycloalkylene and 3-5 member heterocyclylene, and the said ring is
optionally further substituted. More particularly, the said ring is optionally
further substituted by 1-3 groups selected from -F, oxo, Ci-C3 alkyl and
C1-C3 perfluoroalkyl. Even more parﬁcstﬂarly, the said ring is selected from
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R is optionally further substituted by 1-6 groups selected from oxo and R*. More
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15 unsaturated nonaromatic carbocyclyl), and R' is optionally further
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particular aspects not inconsistent, especially particular aspects 2 to 12,
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25 particular aspects not inconsistent, especially particular aspects 22 to
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alkyl)(C1-C4 alkyl). In the 39th particular aspect of the embodiment, and in
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tetrahydropyranyl, -(Cy-C.  alkylene)-tetrahydropyranyl, -(C.-Cs  cyclopropylene)-



-(C1-C3 alkylene)m (C1-Ce alkylamino), -(C1-C3 alkylene)m (C3-C5

cycloalkyl) and -(C1-C3 alkylene)m-(3-5 member heterocyclyl) and the
cycloalkyl and the said 3-5 member heterocycl tionall

W%ﬁﬁsﬁstltuted by 1-3 group selected from -F, C1-C3 aI)é /%%0&%,( 3k

perfluoroalkyl and oxo; 30 each R2 and R3 is independently C1-C3 alkyl,

or R2 and R3, together with the carbon atom that R2 and R3 attach to,

form a C3-C4 cycloalkylene; WO 2007072153 PC6/1B2006/003646 -12

R8 is a divalent radical selected from cyclopropylene, cyclobutylene,

CYEIRRGERAGE ﬁyﬁ“%&%&mﬁmb?&héter%}ﬁ%ﬂéﬂﬁér {Bfhye OP ﬁaaaaepym
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embodlment and Pn com n with any o icular aspects n

indBAGUAEABPEFR gt H?QPS‘We%énﬁfc‘ﬁlé?ry‘sF? %QBFPSH}%%* r%i@fopy‘e“e group.
particuladyaRtigremiedreghiy thinctver inysitien pvidgsectootngid of formula i,
embodiment, and in combination witizany other 20 particular aspects not
& 3, R2 is methyl, and R3is
methyl. In the 5th partlc:ulalN spe toft e eﬁ{lbodiment and in combination
i Em,RespeC|ally particular
aspects 2to 4, R1 is C1-G&ialkyl, arid R'is optlona\F)R?urther substituted.
25 In the 6™ particular asp ct of the embodiment, and in combination with
any other particular asp t inconsistent, especially particular aspects
152 to 4, R' is phenyl, and® R is optionally further substituted. In the 7™
particular aspect of the embodiment, afid in combination with any other
partigastatr: aspects not inconsistent, especially particular aspects 2 to 4, R’

is -(C1-C3 i30alkpieng)- @hﬁnm,ha,@q,lﬁk j§ppgti@p@y¥|itwther substituted. In
the 8th particular aspect.of the gmbodiment, and. in %Om{e 3%%% KTy Péne)-

other partlcular aspect not INCONSIS ent esp ecidff [ as ects

20, R e A %é%%a@gﬁeﬂ*éybn%nﬁ S BRI Gdm e R

su&@trﬁfte@ﬁ.‘we“e}m {3-10 member heterocyciyl), -{C4+Cs cycloalkylens)}-{3-10 member
heterocyciyl), -(C-Cy alkylene)-{8-12 membar heteroaryl) and ~{C2-C; cycloalkylens)(5-
12 member heteroaryl), and R is optionally further subsiituted by 1-6 groups selected
from —(C4-Cy alkylene)-halide, {C4-Cs alkylens)-hydroxyl, «{C4-C; alkyiens),~CN, G-
25  Cg alkyl, C-Cy perfluoroalkyt, «{G-Cs alkylena),-{C4-Cq alkoxyl), —{(C4-C; alkylene),-NH;,
~{C4-C5 alkylene).-(C+-Cs alkylamino}, —(C4-C, alkylene}-{C3-Cs cycloalkyl) and —{C4-Cs
alkylene)n-(3-5 member heterccyelyl), and the said Cy-Cs cycloalky! and the said 3-5
member heterocyclyl is optionally further substitited by 1-3 group selecied from ~F, C-C;
alkyt, C4-C, perfluoroalky! and oxo;
30 each R? and R® is independently C,-C; alkyl, or R? and R®, together with the
carbon atom that R? and R® attach to, form a C4-C, cycloalkyiene;




In the gth particular aspect of the embodiment, and in combination with

any other 35 particular aspects not inconsistent, especially particular
wASHESIS:4s0 4, R' is 5-10 member heteroaryl, and R' is optippalty fsidhieisss

substituted. More patrticularly, the 5-10 member WO 2007/072153

PCT/1B20061003646 -13 heteroaryl is selected from pyridinyl,

thiophenyl, thiazolyl and imidazolyl, ang R" is optionally further

substituted. in the 10" particular aspect of the embodiment, and in

combination with any other particular aspects not inconsistent, especially

particular;&spgctg 2d0afbnR' isdiéd 1 B cledlkytene Hmd@omembercyclobutylens,

méérﬂb g@rﬁgdgﬁi '&%%aéw%@eémﬁrcmw% W&%ﬁ%ﬁt}%& by
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particular
aspect of %@éﬂ%ﬁﬁﬁﬁ@ﬁﬂ”r&ﬁﬂ iR ‘@Sﬁ‘ltt‘ﬁﬁﬁﬁ@ﬁ’@mh %V‘B‘fhgrmﬁﬁ’ﬁ?&ﬁ?maw
5aspectsing MEorsicrirtscsipeifipmaftiSuing & dedtsnerbas hRigresry! and 3-12
-(CRerbed Betviciaaiityrhe) (fidumenher haterortyhy antl Rduis eplored|liom

furihagsubsiuie, Mok, Partisulady dhe, Sl ddnembelbRierRAHS-NH, and -
sele(':}ﬁed from pyrldlnyl tYuophenyI thiazolyl and imidazolyl, and R' is
optronally further substituted. In the 12"particular aspect of the

embodim&RENdn & IReBRREARMRDA Wil any other particular aspects not
1lincentigipateeiphcastsripaltistliascisiret§i2itg«thRess -(C1-C3 15
aIkyIene)-(ﬁl&&ﬁbpﬁwelmlkyﬂ)acaﬂm@bmmalk;mﬂur\thentﬁuwitu.ﬁédany other
,@a;gpggggymm,@gng%p@@a&w is selected from cyciopropyl,

cyc obutyl, Of,Cf(,cl RO AL aggf%p&%/' r@ﬁlfddhﬁénesa%’ }PE@HM M&h%m any otrier

substitute n t al'tICU ar as e emopoal

in

con‘?ﬁfﬂ%r%naﬁﬂﬂ?‘%ﬁ‘?td?ﬁ‘é’is'ﬁﬁ?ﬁ&Iﬁr'é'\%ecty%t%rg[ﬂ ?gtent e Spedigiyrere
1HartietiemaiypBuss-fo AR’ is C3-C10 20 cycloalkyl, and R' is optionally

further substitigtet phdrdapastisd afriye threb@8r@40 aycivatkyiisibn adteany other
fro%ﬁ&i@?rﬁﬁ!&@)ﬁ@ ahushdiseyelepentyhand W@‘@B@Mﬁhta’i@dﬂ?sé&‘ Also more
opt| %&Ma rg@eg éugsgg%}ed In the 14th particular aspect of the

men anc“n combination wjth an ther pa |cuI spect
|ncon5|ster'ﬁ %%668% cu ar ﬁsgu?poWl'l emg g {nezt dt g @ %ﬂ% gny other

ar aspect

29k IeRisylpe2Reeets E%Wﬁﬂééﬁtﬁﬂi %f'ﬁﬁcﬁ"ﬁ’s“BBﬁB'ﬁéﬁ?pﬁﬁﬁ?ePsﬁ tﬁ’su‘ﬁﬂ’éed‘% and

the BbEhmptmicular aspect of the embodiment, and in combination with

any other patiécsitaraaspectsyaoct oeensitiedinaspetiallgoparitisidaméts pogtsther
2 10y S a@ée&sl%&b{&lﬁﬁé@m%s;%&b@ darastianaiudyrihensebsiitited aiy,
In the %91 Part culz&r as grcé Qeegmbodlment and in combination with
any ol par | uffar aspects not inconsistent, es eC|aI'ﬁ/ 'Pg&tlcu ar

23spects 2 t@ Hrep$1 RatiRuipr @spegiilBRSTI ‘1'5‘?‘% aP R ey, ahd other
R' isrepitonnHgPRatehedt ispRTitpdeIRsTabRAtICURIAFPESE 3 wn?erﬁt%'ﬁﬂv! and
heterd eyahybisisaietiedfosinttetrohydrofuranyl, tetrahydropyranyi and

morpholinyj gfd;R pisieptomk: foirthe bsubGHIE AntnitRembinaaatictainy other
2spaghrlibeSRBadin Il ARGR ggaa@mt'pgﬂ%m AYeRlhe" 32, R' is ~(CCo

$artlcu ar aspects not |nponS|ste eCl % dIICU|aI’ aspects 2to 4, R

(BB IRNSBL IR RS- fﬁt]%ﬁ erhéterocyclyl), and R' is optionally

further sub&tithect paAGFaiar aspect of the embod:ment and in combination with any other
particular aspects not inconsistent, especially particular aspects 2 to 4, wherein R'is ~{Cq-

Cs cycloalkylene)-phenyl, and R'is optionally further substituted.
in the 6" particular aspect of the embodiment, and in combination with any other
35 particular aspects not incensistent, especially particular aspects 2 to 4, R'is 5-10 member
heteroaryl, and R'is optionally further substituted. More particularly, the 510 member



WO 2007/072153 PCT/IB2006/003646 -14 particularly, the 3-10 member
heterocyclyl is selected from tetrohydrofuranyl, tetrahydropyranyl and

WH‘QT(P)W)%M and R1 is optionally further substituted. In the ?s@;t) B%{ ,H!lrﬁm

aspect of the embodiment, and in combination with any other parti

aspects not inconsistent, especially particular aspects 2to 4, R'is 3-10 5
member heterocyclyl, and R' is optionaq% further substituted. More
particularly, the 3-10 member heterocyclyl is selected from

tetrohydrofuranyl, tetrahydropyranyl and morpholinyl, and R' is optionally
furthetemahétitutededrdhedh sy pamic uhdpAsPR Cliniihe: %@qu apd in! i
compiatinroniér ams@tagr particular aspects not inconsistent, especially

| 0 further sub d by 1-6
o T R R 0 o
'C‘Iic’»%?p ?%:‘T%’@%iwéﬁﬁ’i%%aa@w*% HeedotR pafticRials ~(Ci-Ca

%sp%'&lt'?ﬁetﬂé &enFshee rteigindt. cerdbRiationptidteign juatbersyrattissdar More
aspeutsuiyinberittentrespbeialy-aasticidaica SRAEEyARYL IiBRdRy!, thiazoly!
cyclopnapdena, gﬁawaglypmng@ﬁﬁmg;sg,gggg&églore preferably, Re Is

unsubstit uC len artlcular aspect of the
embodi g‘fﬁ%ﬁz m%:%%ﬁ%ﬁ%ﬁo\fv%ﬁ grrrfyoofﬁp ﬁ’gﬁ ‘Elﬁ%rﬁﬂg?}?&g"?‘i‘cﬁ“y other

mccg)nglsqf]ent RS 5B IshyS ARGy SoseElk pagonr perrsteFciBHutyrie -(Cs-Cs
1%pt%§9ﬂﬂ}"§ﬂl§§ﬁﬁﬁ@d“m prisferabiyarReRls lenstistiiutethey sloltidenavore

In ther®2iadypdrticuler mepeet fteharembeslitentran hindrambiRatam Withzony

anyaathed201p aske Wk asnpels fn%éngaﬁﬁiﬁtgaﬂt especially particular

aspects 2!%@1@%&%0@316&5’&%%?& ?Etge n¥enty leng glrﬂi()ie Re ¥ ';,g}lany other

opt %{Y substlgéte More pref erabl IS se1ec FromnEY

azm ?/rrp ic ny? and pip ?ﬁdlﬁ?}ie‘é{?\'g Wi@@ﬁtﬁ‘?ﬁ%ﬁ? fufthér R Is -(C-Cy
Ry g Bt %‘?é"ﬁfbﬁé&da%ﬁys mRécRabpGhel s hstithier siostibatbclioyy, the
1-4%grbupycisaket fe defirsied-ForCayv@BrafiyyIcpridbnxs. dzyiAyitaes BiddRsxyl, and
prefiriabbhtioRehisisrleciediiigsm, 25 unsubstituted aziridinyl, unsubstituted
azitidinyl, wnssbstituted pyrglidinyhand 405y &“‘é‘#@% RlRgHdIn '\J.Wahn% other

23 fth t
o E?ﬁgggﬁﬁ%)&%ﬁ%{%%%%ﬁ%%‘&%s#%’ma?&’ﬁé‘ao@?a?&%é&%é?% fspBiS Sege

FeryRinaalyfirbss sursiittnsaliiea psticiieny. iiers-Cro cycioalkyl
pre'ﬁéFﬁﬁﬁr‘e 018 QYRR RdoBavEyoitprentyl end. chritihexgid g &'tie opionaly
aspegrasftivetisiisbodiment, and in combination with any other particular
aspects noi ircoifSisiantiae sRReiAN LD AHESHRIASRRES, %otrﬂb%%t]gﬁ Fiin any. other

phamodadadBeltoRlio H@Ahééééﬁﬁgéf}s&a;&"‘% A e R B e,

25furtgg lﬁg ed t{)‘?/é ﬁg % clected from. allcfg
c1C3 uorog ﬂX ke 1/ SRPReRaf ua@Be%{béf”:ﬂii‘?-.ﬂ‘embod|ment
and in coﬁ‘?dﬂ‘?a&ﬁarf’%%'&h?sﬁﬁéﬁ tb%ﬁ’%‘?ﬂ@fﬂﬁﬁbé&@slmmmmmny other
g RERRItandshewtsisb 28RS pyticliny| MR Q0H0T 258 c.-c,y,
Pcmaas@a@maﬁmas <Hiicaaiy fRrispiienally. substituted. More
~ particularly, the/ @h%%ﬂ%ﬂﬁ%&!ﬁﬁ@?ﬁﬂéﬂﬁ%&%&& in combination with any other
30  particular aspects not inconsistent, especially particular aspects 2 to 4, R'is ~{Ci~Cy
alkylene)-(3-10 member heterocyciyl), and R' is optionally further substituted, More
particularly, the 3-10 member heterocyclyl is  selected  from tetrohydrofuranyi,
tetrahydropyranyi and morpholinyl, and R" is optionally further substituted,
in the 17" particular aspect of the embodiment, and in combination with any ather
35  particuiar aspects not inconsistent, sspecially particular aspects 240 4, R'is {Ca-Cs
cycioalkylene)-(3-10 member hetsrocyclyl), and R' is optionally further substituted. More



6 groups selected from halide, C1-C3 alkyl and C1-C3 perfluoroalkyl. In
the 261" particular aspect of the embodiment, and in combination with any

W@%@{mpﬁggcular aspects not inconsistent, especially particuparraspariscdst@
23, R7 is 5 member 5 heteroaryl, and R7 is optionally further substituted.

More particularly, R' is optionally further substituted by 1-6 groups

selected from halide, C1-C3 alkyl and_G1-C3 perfluoroalkyt. In the 27"
particular aspect of the embodiment, and in combination with any other
particular aspects not inconsistent, especially particular aspects 2 to 23,

R7 parfomembeére 106-hetenemiydcortamingy?-3sheteroabnisose| deftelydroiurany!,
N, %@am;d% %ﬁgniﬁrﬁaa%aub/a‘m@a& shisiyterdnbetesparsgularly, R7

's option gfh%ig HEBE R ng %BHB%eﬁ?'Eﬁé%’JéﬂmrEﬁé%m%%er

alkyl and oroa yI In the 28U §art|cu ar aspec of the 310
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heteraaisyt, aaekiaéysipptionadigpdiarth dosubstititetiofiviand, paetretydrdpy®iys and
optigg,guxum;tggg RURStHegblA disupsgelected from halide, C1-C3

alkyl and ?]t Qrpsgljt%%ﬁ EX&AM% %%@&d%ﬂ{: lélr?cr rﬁ%gﬁﬁr%%m %vith any other

embodlment and In combination with any other partic gl ras tionall
|ncdﬁagle@ﬁﬁsagﬁaaaﬁwcaaﬂ%%ngﬁaf’seﬁé@&ﬂ% PP 3 s o o ponaly
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seletft é%???@fﬁ[}% X ?85% ofﬁggl‘g n%lgoslpétegG a’Yﬁ eferaPty C%T & iréibtfutes
1alkyRpenTIImiens:, (cyclopropylene)-phenyl, C3- 016 cycloalkyl -(C1-C3
alkylene)-(€ 8vC26" ayretioakiyisrscl o traembetihent rng/blghmiietierawith any other
alkylpRr)né3- 26herember heteraayelydspéeptioprapyienei@ct0 mamber R® is
heteg lﬁﬂ%né %dﬁ@mﬁfs’hﬁt@ ORbY prkelabiy AKYiIGREIRlA B8RS ene.
heteroarv'} T L

optlonally Stitutec ou S selecte from_F
%ydmuewsae%eoawﬁ%‘f% SRy &SE@,‘F& fgué%eﬁejs 36
(C1-menbiRdisiyoPrevianity G & Lﬁﬁ?ﬁ@‘tﬁl}teﬂibé%ﬂfﬁﬁfomé’ﬁemb'y R® is
cyclegisopylene swbsitutedilsing: Sygriivps seteieddnmanid G € brgBaltkytther
and LpadpefleaikioB pe-Rrals! atlys Rutithaslacid: Tk iie:group-4 groups
BT, SAR O B o o
Iec:f‘eélEJ %%B @f"&Ty p3 aﬂ< P/&Hi ﬁ] i élkypan(ilg%y% %3 pgni(g'dm and
WO m%ﬁi@@%@mmooa/ome% 16 In the 31st particular aspect
of this emblodivnadft, ranitircemisimbticreobedipethend faristiiaptpspetirgny other
not ipsensistenbaRd art R3daisesn uasichatituiadooyelopiepydene gragp.R® s
In af@%@ﬁﬁmd Ine s taeophEraRtyLIRYRRION LAY ifREARPMIBOYNHRbsttted
£8I’m 6‘cs;:uelzhtyiene
in the 24" particular aspect of the embodiment, and in combination with any other
particular aspects not inconsistent, especially particular aspects 2 1o 23, R is phenyl, and
R’ is optionally substituted. More parficularly, R” is optionally further substituted by 1-6
groups selected from halide, C4-C; aliyl and C+-Cy perfluoroalkyl.
35 in the 25™ particular aspect of the embodiment, and in combination with any other
particular aspacts not inconsistent, especially particular aspects 2 to 23, R is pyridinyl,



R2 NHR30R8 NB'HNHERs R150Illi wherein: B Is -0-, -NW- or
-CHRt-, wherein Rt is H or C1-C3 alkyl; R1 is selected from C1-Ca alkyl,

wihaséalkylene)m phenyl, -(C3-C5 cycloalkylene) 10 phenly
alkylene)m (C3-C1lo cycloalkyl), -(C1-C3 alkylene)m (C5-Cio

cycloalkenyl), - (C1-C3 alkylene),n (3-10 member heterocyclyl), -(C3-C5
cycloalkylene)-(3-10 member heterocyclyl), -(C1-C3 alkylene)m (5-12
member heteroaryt) and -(C3-C5 cyclogfkylene) -(5- 12 member
heteroaryl), and R1 is optionally further substituted by 1-6 groups selected

fror&it(%scoﬁhaﬁﬁw%ﬂ@éﬁ&t@@"%ré(&lﬂ&%rﬁlkwqgﬁ By slednts by 1-
sl 4 Aol St woron@gyaﬁ I-C3 alkylene).n

e a kox afk ene m N ene)m (Ci-Ca
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alkprEAYAR 131@%@?hﬁe?rﬁéf@mb@yeﬁﬁyaﬂamrtﬁéamww@@c%ﬁddfalM aeghber
Ghetsasch@vh aneMber drsterdigyitiyhds eptitnally fuuthe haubstityted’ by dponaliy

groupiRelesiRtiiam of, £4-GRuakWeitls 3mearfivprrallyland@yo:20 c.c,
eactpe% QiQ R3 is Independently C1-C3 alkyl, or R2 and R3, together
with the carbon atom that R2 and R3 attach to, form a C3-C4

cycloalkyl&HE® &8 %ar?%r@(ﬁpgﬁzﬁfetﬁg)‘?ﬂ‘qﬁﬂ@% PhHEET AP RR G gther
is ifM3ESEARSREG I O BeqSisiaRY Ieene RatinerFicHsy AERERVAOtRY rifrisgomember
1Gatoneigeynatashitoaf8rinhatsingiseiestediel Fran3 N, Mamber; heterdayalylionatly

and@ﬂ%m@ﬁ&ﬂ%@etﬁwwmﬁmﬁﬁﬁi@l{ﬂ@%ﬂﬁ&@ﬁ@'ﬂﬂﬂé%ﬂdﬁmﬁﬁ by 1-8 groups

subgggglr&qrp% ﬂa%grgﬁqesa%@pggg &Iﬂ 1- C3 alkyl and C1-C3

perfluoro k% % elected fr % n% erfluoroalk

phenyl, -( fike alkyiene)- Phen 8 idi 't yafb%u‘&%“ any ofhier

(Cfaé%“ k§REAES- S5 '@f%%&aﬁﬁ?ﬁf'@ﬂ@fﬁ“ﬁh@é@ﬁ?ﬁ& tHofardmasid-10
1 arisoyely helGr@3ankkyfé rie )op@analt Juihsaswatiedadon Stomatidi@lery, R’ is

carbpyeiy)ufnd? nanher betergyti, séeded Fatkyknne) €3cl e aHaet,-c,
hetgrpgei¥lkyd - 12 member heteroaryl and -(C1-C3 alkylene}(5 to 12

member hﬁtﬁeoﬂwgaﬁﬂﬂa?gcfb §e'2%§&‘fnde”t'x %)tlongl% funé?‘ﬁj other
substltut s sele cte rom g‘e % fg‘é

BOBIER I8 P R o8 B T, T, G128 i, 12

ZO(CP@@%H IEFerREYSe, 708 Rikisxgptiouply, upther epsiiitpdnajarpertiegalg ey is

alkylpivepi(CrE8 aliogtiri Oy Artl dBLHE Galticarino tandO:@naigeach 61-C,
is indeperdratly O or 1; or a pharmaceutically acceptable salt, solvate or

hydrate thergafsde i el stparichial amneiheldhizemBeminsn: m%w other

ombl icU Iaorrésyejlgc S no¥ mé{f)\%stga{tlﬁy !sa %%ﬁPF%%sn :%te{r?ﬁ,o A slg[g-m—NBHISor ~CHz; R

25 s selected from the group consisting of Cy-Cg alkyl, phenyl, -(C+-C; alkylens)-phenyi, -

(cyclopropyiene)-phenyl, CxCio cycioalkyl, ~(Cy-C; alkylene}(Ca-Cyo cycloalkyl), 3-10

member heterocyclyl, -(C4-Cs alkylene)-(3-10 member hetarocycivt), -(cyclopropylene)-(3-

10 member heterocyclyl), 5-12 member hetercaryi, -(C-C; alkylene)-(5-12 member

heteroaryl) and —{cyclopropyiene)-{5-12 member helerocary!), and R’ is optionally further

30 substituted by 1-6 groups selected from F, Cl, hydroxyl, CN, C,-Cs alkyl, C,-Cs

perfluoroalkyl and —{C+-C; alkylene),-(C4-Ce alkoxyl). Preferably, R® is unsubstitutsd

cyclopropylene or cyclopropyiene substituted by 1-3 groups selected from F, Cl, Cy-Cy

alkyl and C4-Cs perflucalkyl. Also preferably, R’ is selected from the group consisting of

phenyi, 5-6 member heteroaryl and 4-7 member heterocyelyl, and R’ is optionally further

35  substituted by 1-3 groups selected from F, Cl, C4-Cy alkyi,' CC3 perfiuoalkyl and CCy

atkoxyl.
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In the 2nd particular aspect of this embodiment, and in combination with
any other particular aspects not inconsistent, B is -NRt-. More patrticularly,
s H. Also more particularly, Rt is C1-C3 alkyl. 10 In the 3, '
W%%Bmé?nﬂﬁls emboglment ar¥d in combination zvith any othgﬁgagr{?ﬁfﬁj 64
aspects not inconsistent, B is -CHRt-. More particularly, Rt is H. Also more
particularly, Rt is C1-C3 alkyl. In the 4™ particular aspect of this
embodiment, and in combination with &y other particular aspects not
inconsistent, especially particular aspects | to 3, R2 is methyl, and 15 R3

s methyl n ﬂ}ﬁs ﬂ%ﬁtcruagée%? %?%&EMH&&H&RPQHH%%@{BMRM of any ather
combinatibfiSuith &

particular a ects not inconsi [
AR e Sl R s
substltutamlamtthe@%ém@miléh%%ﬁt%f‘?ﬁ%‘%lﬂf?di?ﬁérﬁ cawg%" o formi
cogpbination with any other 20 particular aspects not inconsistent,
especially particular aspects | to 4, Rzis phenyl, and R'is optionally
. further substituted. In the 7th pédticular agdegt of this embodiment, and in

' combination with any othe™parti spegts not inconsistent, especially
particular aspects 1 to 4, R1 ne nyl, and R1 is

optionally further substitutedl. 25 In &m paﬁlcula?\agpect of this

embodiment, and in comb;gatlon with any other partlgUIar aspects not

inconsistent, especially p r aspects 1 to 4, R'is -(C3-C5
scycloalkylene)-phenyl, afd R’ is optionally further substituted. In the 9"

particular aspect of this embodiment, amd in combination with any other

partlcular aspects not inconsistent, espeC|aIIy particular aspects 1 to 4, R’

is BV B ATember 30heter ryl, ionally further substituted.
More partfefiafy 91% E SOBIONE I

eroar 1S Selected fram.pyri
thnophenymnﬁaz@mﬁmﬁm%m a% %ﬂé A T Okt
1subsinged.(r-talkPerpartiottar «aspemf{ﬁas%rﬁwweﬁ?%a Gploalkenyl, -
comBinaiQayeie) aue: pihgenparticstanaspicts@eCincrvistdens spicigignber
ﬁa”i-ic%”ar %%H)ecﬂi%?ct%:ﬂyigﬂe‘;s-{é% frmse ﬁéﬁﬂgﬁﬁﬁim@emm}zem-
eteroary and IS ptIO y t’gCgJ M§ lectad
510 RFABET PRRAYE Ilsrés etcsteog?? hatighi fREPSY @H pe b

idjnyl, thiophe
andfiridSol, Aptprelidafonkiy AR e W6 o) k% CN'Ni* -
1P CRUBEQOEI003B=IBuorediy) tHE 1% ﬁ“ﬁ“aﬁr*@?dméﬁa%ﬂpaé‘&’%‘r)mﬁ S:*e?ﬁt% i
and iccombigalienoticarkyingo) pameqmzmé%@méﬁ%ﬂéﬁﬂd (CrrCs
esP%ﬁ!@HXe‘?a&%U!ﬁéw%rm;ﬂ ), Rinis (€ 3e35¢ £9¢ ontlioplniaip(Btit0 said 3-5
member heg‘froa %bagg RJHg’ﬂ HH@B@QM%I{HE&! puhstidiedeMase from ~F, C.-Cq

partlrgu arF membgrr] heteroaryl is selected from pyrldlnyl

thiofeh 1"%8%’3 roRl B azolyl. and R is optionall ,

xubguﬁqztedem*‘t% 2 %aﬁl&‘tﬂéﬁ’e&@g@@t Bfﬁﬁs""@‘ﬁboé ?né?ff pther with e

Combﬂ?@dmmthaaﬁi/anmﬁ?‘ammjlﬁaﬁmﬁ&a&s%é‘f’%&ﬁﬁ@rstent especially

particular agpactssl-iy Akris){IPCwaligiteseh (€@ Rtipcivighgieahor. Cr

R'is 83p &%ﬂa J:ley Fi‘“éﬂ&%%@é&%ﬁ@% Wﬁ@r&jﬂﬁiﬁwﬂrﬁa)ﬂaﬁmh to, form a ring selected
srom 3-7 member heterocyclyl and 5-7 member heteroaryl, the said ring is optionally

oF  further substituted by 1-68 groups selected from halide, C4-Cs alkyl and CCs
perfiuoroalkyl;

RY is selected from Ci-Cas alkyl, Ci-Gs periluoroalkyi, phenyl, -{(C+-Ca alkylens}
phenyl, Cir-Ci2 aryl, Cs-Crz cycloalkyl, -(C-C; alkylene}-{(Cs-Ciz cvcioaikyl), CsCrz
unsaturated nonaromatic carbocyclyl, <(Cy-Cy alkylene}{Cs-Crz unsaturated nonaromatic

30 carbocyclyl), 3-12 member heterocyclyl, {C+-C4 alkylene}-(3-12 member heterocyciyl), 5-
12 member heteroaryt and -(C+Cs alkylene}-(5 to 12 member hetercaryl), and each R is
' independently optionally further substituted by 1-6 groups selected from halide, C-Cs



C3-C1o cycloalkyl is selected from cyclopropyl, cyclobutyl, cyclopentyl
and cyclohexyl, and 10 R'is optionally further substituted. In the 13th
Bazqt(l’%%g %spect of this embodiment, and in combination with angfother
ar}lcular ‘aspects not inconsistent, especially. particular as &R’g HR04446
is C3-Clo cycloalkyl, and R1 is optionally further substituted. More
particularly, the C3-C1o cycloalkyl is selected from cyclopropyl,
cyclobutyl, cyclopentyl and cyclohexyll7and R' is optionally 15 further
substituted. In the 14"particular aspect of this embodiment and in

combination with any other pa |c ras tlnc iall

R e Pl - R0 ?g %%%ﬁpiﬁ‘@ﬂ .
arteh Ry Sh i eat ?ﬂ?ﬂﬁ@"@’&éé ttﬁea‘kl’r‘?‘i'ﬁ%c’ig Baﬁf&hﬁ QE8&LE &1\
embodineent, reixdridepemgiheliontwith any other 20 particular aspects not
ingPRsisienicaiRasialy-paticsnrsasproisHytirAe ReisocC5-C10

5 cycloalk E‘)ﬁleaa@dpgﬂséﬁté}%%@'&M%Bé&%ﬁéﬂiuﬁg iARdh8ift RarisW ther

as thls embotdlmentt a mblnatlon with any other partlcular
?{8??&80%“505‘ ’5§Bémaﬁl particular aspects 1 to 4, R is -(C1-G3
RN AR R, R < SR AL T AP 5 S
substitulecksvisie 88 papissienty Btise-31R0 nidermertiaiersciicll s shRectaere
frosaedrahy et of aramyhikgetrahydropyranyl and morpholinyl, and R' is
10 Optionally, fyr F}Mgpﬁﬁ’ec&%ﬂﬂﬁs Litbdapstiey | asReabektRIS with any other
emb dlmentba r|‘rc;tc:o{ggrlgsllsf';\tlp%vgltf!czgm( other W&Hﬁg asPEGts NAL more
|ncDonS|s?enE{ spema partlcular aspects 1 to 4 is -
cy@%kﬂ?@hg)‘ 216 REhber heterocyclyl), and R1 is optlonally further
substituted Hdrepatiguaneanretipf e @E@‘Fﬁ'@ﬁﬁb@ﬂﬁ@%@?ﬁf?ﬁg@é@&%w
fropartetiahysrafisranhcdessany drppyiain i ian @sphakiylo n8°Fe igethyl, and
150pHeRallyyrther substituted. In the 18th particular aspect of this

embodimpth A KL alon WHMLARYAHIRY. AR FLRBRIRSEIRNGHy other
inconsistent, es articylar aspects 110 4, R11S,3-10 memher . apy,
he@%%“}ﬁﬁfﬁs %ﬂ‘i |"5Y°g ST, ?urﬁeyr ST ore “particularty, the

3- 1@%%5’@?%'ﬁé¥gfﬁ&?&ﬁ“}§e§elected from tetrohydrofuranyl, ’
tetrahydropyranfirariduaospirstingihiassRedineptrnddnramriratiosuyStinteriner
20WQaARQIA0F2453 MICTHETRRAN6/0P364R padidnidhestitpartict|&’ aspeoyiobnd

thl%@g\pﬁm fLARcsiRgRmaRination with any other particular aspects not
inconsis Ci articyl S ar
substltutedté’)h ?Qg %)Icﬁl% sglect E(? %%%ﬁﬁﬁ)%é%r& a'% s}?g&ﬁél:‘?ﬁ%ﬂ%ﬁ@ﬁ? Cttlc
peﬁﬁIB?&Hamﬁpeeiﬁ“%i“@ﬁ%*ﬁB&fsﬁﬁﬁﬁ y@fr& aﬁkysl%mlno an 57
theaotenpaptietihsesBeistntiermydvwibeurHbslitiahd in combination with any

2t0ther partictiasispeictanaipint ohthistembodisperdiaing pastivbizatanyibtany eger
19, B dsiaf Gdp&ss alyirpRISENRBRiaNhesriCuIRACRIBER ant R,iSR" is ~CsCs

mdgg% u )ﬁh%f%ﬁd%ik}é gQﬁQiﬁﬁFﬂﬁP@%ﬁ@dﬁ selected from
H2. In the 21
aspect o?gﬂli'%%% Hb(ﬁﬁ'ﬁ‘i’gﬁtasge L S ‘[i‘lﬁ i €a Gﬁ"ggi%%‘yt@aﬂy other

in com a ion w

parfietiran 8perYs H@t“ﬁﬁmfe‘?ﬁp%ﬁﬁ‘&%m%ﬁiﬁ?ﬁ? Lisshchs Py Pgnember
3(R6 ietGAryC @nalRylsnaionhIR RRhea sy bRIMiRdd Mot ertiadanithifte -10 member
nitragRmRARNE thexditaabropfadmyia Briopheny!, thiazolyl and imidazolyl, and R’ is
optionalty further subsiituted.

in the 10" particular aspect of this embodiment, and in combination with any other
particular aspects not inconsistent, especially particular aspects 1 o 4, R' is ~(C1-Ca
a5 akylene)-(5-10 member heteroaryl), and R' is optionally further substifuted. More
particutarly, the 5-10 member heteroary! is selected from pyridinyl, thiophenyl, thiazoly!

and imidazolyl, and R' is optionally further substituted.



7 member heterocyclyl, the said 3-7 member heterocyclyl is optionally
further substituted by 1-6 groups selected from halide, C1-C3 alkyl and
WG 2 Cj‘%ﬁ? gluoroalkyl In the 22nd particular aspect of this emmﬁﬁﬁnsmﬁ

d'in comblnatlon with any other 15 particular aspects not inconsistent,
espemally particular aspects 1 to 19, R3 is -(C1-C6 alkylene)m NRPR,
and RP and R4, together with the nitrogen atom they attach to, form a 5- 7
member heteroaryl, the said 5-7 memb&r heteroaryl is optionally further
substituted by 1- 6 groups selected from halide, C1-C3 alkyl and C1-C3

perfluorogligyl. ‘tlﬂ:’t 186 ?&%&%Fb@%ﬂ@éﬂﬁ&&%ﬂ"%m%mﬁ%nw Hhy other
combination wit 20 partlcul r ec]ts not ngo ?:!:Sﬁe”k‘ is -(Ca-Cs
esPRIRYIRY ﬁ%t‘?ﬁ‘étﬁlﬁ? Eﬁ%ﬁ%eﬁ gy % Vi, 2hd gISO tionally

furcheipabioteneicift0 memesp hetepaRtoAaP é"sﬁé P‘fﬁ‘i‘% %oﬁ‘fﬁ%ﬁ‘fm&nﬂﬁm
copakination ivits-anymether pesiculhisasgedes dornvodsididrioreepéciafzy!
pag%%%ﬁ%@?%HQ%UE%&W&H&@U&@H&MMOMW containing 1-2 N

hetefoatqmaﬁadé% (B@ia0ally fue e EH URn MOrBnaB R RleEaY bner
R9 is pyridinyl, and R9 Is optionall furt ers bsptutesdeég tpg ;t@ ;S {CrC
paﬂ?&ﬂ‘éf?%@br?&sop?ﬁlgcgﬁ% 1ol tmeer?te Y R CSmbination with géot oo

partiltne HSpsorsysiseidbARsERe it cRipnalyi e s idrek JURR PRIy he
R9ds-6,eetbiay! heteecanFoomiainirmpi-2yNdbstdr o4topestyharf REiRhexy, and
Oop@@gﬁmmwsuwmm the 26th particular aspect of this

embodimeng, Anghi ﬁf&&f&?'&%ﬁ%mg Qrﬂ%@#ﬂ@ﬁt 3R NAGIIREASNEESMOlther

tent, | t f; 5 {oallky|
ROTE B R B RS et B o 0 y'ﬁngaﬁx o
R9 @@@?ﬂ’@&rﬁ&lﬁﬁuﬁﬁ@?%@é{ﬂm@f”ﬁﬂ%eﬁ7%%%1%&%% TR o th aalky

emisogtievst framdcirriopmainetioh it EagpeRiv AE AHRANBNh S8 s 'ﬁapﬂm“y
1gncansistemseseeacially particular aspects | to 22, R9 is 5-7 member 35
heterocyclyl,coniai Bﬁ?ﬂzﬂia?éaﬁé@lrgﬂmﬁﬁiﬁﬁ&ﬂd Srnh BoninadOwRQis other

optionally urther, systiiedh WO.200¢ @78;1%&#’53;[49&%0@6@@3@465 2.

In tR oatteaTar Aspact of this eme ination with
any%@?’d&ﬁff&lﬂl%?@@@'&g ABY fhdoReiepaly ?‘é%heégf"aq?&%{;]rtlcular aspects

11022, Rguma@in@smawme@)o&mwbsﬁw@ @wmatns}aﬂfﬁﬁ'é {prany other
osubgtitidies. Mpeetqomenwommnses@mmpmmw@:n@smbmucﬁnéﬁyls Cs-Cro
further stiRsituigd RE dthenall rnariculatsgect of this embodiment, and
In COmblllnG}H%tkw&:ihp%m&%p%i&@mﬁ%%nm%ﬁéﬁt%W&F&%ﬁg@:ﬁt thh%any cther
especially particular aspects s -(Ce-Ca
N el R ol o
partRigligrelgedt Blefﬂ%repﬁfﬁ’mﬁ'é%t aﬁg in BotRBAEO AR SRy BtRe: Mo
Partisitaniagpedts nétihcomsisrsntheaiserililly partiiefied asffﬁiittstqt‘i‘?i’ﬁ"f“ra”y]
R9 issnipildfosrdtyialiy lenph(@d; EORC yotpatiop)y tbeRQibstypednally
further subgfigiigen ﬁtﬂ?ﬁ@%@%@@ﬂﬁh&?&ﬁﬁ%ﬁb@f Hhtsie abpdimenkiangyather
comblnatlpn with Qinxogt her ggr%u%%&mg%gmdp%g@gqnh especiallye.-cs
partleﬂrf’ar 3R

aspec?s 10 2 IS selected

perfleisterindr gt -¢2 @%mgﬁgwr Elyl%aféoptl gl'@/ ?u}l étp eél?c%? flutedy, More

306 particuiarly, fhe 3-10 member heterocyclyl is selected from tetrohydrofuranyl
tetrahydropyranyt and morpholinyl, and R s optionally further substituted.

In the 18" particular aspect of this embodiment, and in combination with any other
particular aspects not inconsistent, especially particular aspects 1 to 4, R’ is 3-10 member
heterocyclyl, and R' is optionally further substituted. More particularly, the 3-10 member

35  heterocyclyl is selected from tetrohydrofuranyl, tetrahydropyranyl and morpholinyl, and R’
is optionaily further substituted.



15 In the 32nd particular aspect of this embodiment, and in combination

with any other particular aspects not inconsistent, especially particular
wasprelsrdi14e 22, R9 is -(C1-C3 alkylene)-(3 to 12 member h%%g!?/%ﬁ%

and R9 is optionally further substituted. In the 33d particular aspect of this

embodiment, and in combination with any other particular aspects not

inconsistent, especially particular aspectg; 23 to 32, R9 is 20 optionally

further substituted by 1-6 groups selected from halide, hydroxyl, -CN, C

-C6 alkyl, C1-Ce perfluoroalkyl, C1-Ca alkoxyl and C1-C6 alkylamino. In

the 30" partlBuf§r Epeaitieidhsesabetireamtndinmcembinabonmitbranyh any
- othepfsarkititarasprects not incorsistentspepesialbRaRicsipsRsRER!SId ta i

33, theieampunst isusbihscsisraccheaistneaidle rampaund for formula.,

lia: B2 &5, ALR MANB GNH \Ra RT 25 lia The in'thé s b

garticular aﬁ[g}%c%@q‘ this embodiment, and in porr%ﬁﬁﬁﬂgﬁwith any other
particular aspects no |Iﬁ%i8?1§?§f’é’h?f B ehonmsakRIs A eespiiration By other
the RUHTIBLARPERR "o BRNHNRE Serenith nRctvuEF thipatantiomerie? is —(C,-c,
isonféyisnedriiBiRlintef S0 kigheRthan 80%: Riaiesaiyythe cORROWRT  More
has mmmmedﬁ@mdqmmemgmgﬁ%ga@ngm@isagmgsgf_i%mu a llia

of higher th@&@@%pgg%m%gc%? rably. t e W @) %(?07/072]?5_ '
1RCT452096/003646 -igclocorppoun as an e_nah%m%?%ﬂgﬁﬁgﬂ?ﬁ@ﬁtaaf other
the epantiomeric [somer of 101 RRRISSRRCBYY MgtieHanarresss! ThadnRhis 367-Co
parttEP Hs R RorH EEmB Gitseriteanin heormbisatemrity aitaehashiarm a 3.
partictigiPeEsetaorelinberssis @tmRadtisr methydydR8 iSomotay); Briser Qubstitted
-NHB01-6 ridbidssjdateisfenieatiad, om), WG, 2O baisling AL 1-CB alkyl,

phenyl, -(GA theBatylaRELPASEY of (H%CARBB%RX?;% ?ﬁ%%%%g%ﬁr% %v(i%h any other

| L(C1-G3 alkylene)-(C3-C10 cycloalkyl), 3-
P S e SO SO
(cyc?oﬁird’ﬁ);{n“e‘\heﬁ(sﬂ'l%‘?n%’?ﬁ Ber R8RS &R mregemainm tenetierbanytorm a s-

-(CT-ERBRIAS RS Lo seié b erembrentzieydpani oftyciopramuensiieklsy 1.
merflgeaubeselestay NommeliBy, is 46 efyiomally oy thefsriatiuted by 1-6
groups selectedSroarioufed aBYERW QN Stn&R Qlk) G Gion wi
20erthaaramikyl el a@%a@.%@{é%eé;sges%15%%&’1‘%‘(“3%9& Pre é?gtﬁw R Oihe;
-(Clks éﬂkpf?lzﬁp £)I.NRPR, wherein ea_%ﬁ ahd RI8RdelSérdBntiyPhem- an
C1-C3 alkyl, ver more prefg‘fably, R8 is selected from CH2-N-(CH3)2,
-CH2-NH-BHP§ 2haPaiasanaseechis i reterdinigntRBdsn (OB atiatioykaneyrater
NRPREUR aRIEane Rewysthereaitkitherittagemnaion 1%hey ARG WGnbe:
fornheeB:ayinenbenieters cytlybathinssaith k7 NGMBERIBIOCYE Red. vore
20ptipRANLlHIe SHBRIURIRYs LAY RRRS Saled from halide, C1-C3
alkyl and GilzG3qm particular aspect of this embodiment, and in combination with any other
particuiar aspecis not inconsistent, especially particular aspects 1 t0 22, R® is 5 member
heteroaryi containing -2 N heieroatoms, and R° is optionaliy further substituted,
in the 26™ particular aspect of this embodiment, and in combination with any other
30  particular aspects not inconsistent, especially particular aspects 1 to 22; R® is CeCr
cycioalkyl, R® is optionally further substituted. More preferably, R® Is cyciohexyl, and R is
optionally further substituted.
iry the 27" particular aspect of this embodiment, and in combination with any other
particular aspects nof inconsistent, especially particular aspects 1 to 22, R®ig 5-7 member

35  heterocyclyl containing 1-2 heteroatoms selected from N, S and O, R®is optionafly further
substituted.



perfluoroalkyl. Also preferably, R9 is selected from the group consisting of
C1-C3 alkyl, phenyl, -(C1-C3 alkylene)-phenyl, 5-6 member heteroaryl

Woa{%g,]% npmber cycloalkyl, and Re is optionally further sulistitatedewitis 6
groups selected from F, Cl, C1-CB alkyl, C1-CB 20 perfluoroalkyl,

-OH, C1-CB alkoxy, -(C1-CB alkylene)-(C1-C8 alkoxy) and ON. In the
378! particular aspect of this embodimgnt, and in combination of any other
particular aspects not inconsistent, R2 and R3 forms a unsubstituted
cyclopropylene group. In another embodiment, the current invention
provides A eRMpbuatcsRlestrd: s thibgiouwicensistngfabMBIt M gther
N N Q- %ﬁé@%t%&xs%  Nbddly (RaficNaNesobeHG toCld 3/ QC+-Cs
Hsﬁ‘,"%’ﬁfi%)ﬁ??g %SPFO N‘ﬁ%cp)&i%% @%ié‘@’g%mﬁg‘g/g% [REE-Cy-
N 'CH3 -~ NH HN (S) HN CH3 O
HNPERLg! Nﬂfﬁtmﬂﬂqﬂﬁ“ﬁ@@%ﬁ 'i'\‘f% 3C CH3 ~0 6 ICH3 N~ N HNCH3
5HN (?1) HN 1952 NvaBiagar e Siohis PrpeimeHndctesnPiptiep Wihaw other
ICH g DiaH BRI/ (3 Botmibis (), NSp<OBHBGib BarFespdetsHOCHZ M © —(Cr-Ce
alkylene)-(5 to 12 member heteroaryl), and R® is optionally further substituted.
n the 30" particular aspect of this embodiment, and in combination with any other
particular aspects not inconsistent, especially particular aspects 1 fo 22, R¥ Is -{C+-Cs

10 alkylene)-(Cs-Cqz cycloalkyl), and R® is optionally further substituted.

in the 31% particular aspect of this embodiment, and in combination with any other
particular aspects not inconsistent, especially particuiar aspects 1 io 22, R® is selected
from Ci-Cs alkyl, C1-Cg perfluoroalkyl and Ci-Cs alkoxyl, and R® is optionally further
substituted.

15 in the 32™ particular aspect of this embodiment, and in combination with any other
parficular aspects not inconsistent, especially particular aspects 1 o 22, R® is ~{Cs-Cs
alkvlene)-{3 to 12 member heterocyclyl), and R® is optionally further substituted.

in the 33 particular aspect of this embodiment, and in combination with any
other particular aspects not inconsistent, especially particular aspecis 23 to 32, R® is

20 optionally further substituted by 1-6 groups selected from halide, hydroxyl, -CN, Ci-Ge
alky!, C4-Cq perfiuoroatkyl, C+-Cq alkoxyl and £4-Cg alkylamino,

In the 34" particular aspect of this embodiment, and in combination with any other
particular aspects not inconsistent, especially particular aspects 1 to 33, the compound Is
of the stereochemistry of the compound for formuia Hia:

Rz
NH =

N o Re

\ NJQ )

B/::\\
NH é RB

)\R‘

25 O .

iia
The In the 35" particutar aspect of this embodiment, and in combination with any
other particular aspects not inconsistent, especially particular aspects 1 to 33, the
compound has an enantiomeric enrichment of the enantiomeric isomer of formula {la of
30  higher than 80%. Preferably, the compeound has an enantiomeric enrichment of the
snantiomeric isomer of formula llla of higher than 80%. Even more preferably, the



O CH3 HN O (\ CH3 and 5 or a pharmaceutically acceptable salt
thereof. In another embodiment, the current invention provides a

0 d selected from the group consisting of H3C H3C CH3 N CH3
W

10

15

20

25

RN'CH3 N\N HN /CH3 HN (S) N~ HN 0 (S) N 0 CETeRI0G03646

WO 2007/072153 PCT/1B2006/003656 -23 H3C CH3 H3C CH3 H N y//0
N y//O N\ I N-\ CH N\ I N-\CH HN HN (s) NHN O(S) N3 \CH3 CH3N

SF NH3CCH30r~ H3C CH3~/OMN™N 0 CH3 (S)N N'N HN CH3 HN
OHN(S)N/ 70 ,---CH3 cHasqFCH3C\ HH3C CH3NHANN |

N—cé‘ré?o&ln\jlﬂgg éncéﬂgwﬂNeQé%%M%ﬁt o'#l}ﬁe @Aa’z\*nltigrh'esric? Ps(gmNer%Hg’rmlﬂj%qHa of

C Hrﬁgher than 95%.

The In the 36™ particular aspect of this embodiment, and in combination with any
other particular aspects not inconsistent, R? is methyl; R% is methyl; B is —~0-, -NH- of —
CHy; R' is selacted from the group consisting of C,-Cy alkyl, phenyl, «(C-C; alkylene)-
phenyl, -(cyclopropylenej-phenyl, Cs-Cio cycloalkyl, ~(C4-C; alkylene)-{Cy-Cyy cycloalkyl),
3-10 member heterocyclyl, -(Cs-Ca alkylene)-(3-10 member heterocyclyl), -
{cyclopropylene)-(3-10 member heterocyclyl), 5-12 member heteroaryl, -(C-Cy alkylene)-
(6-12 member hetercaryl) and —(cyciopropylene}-(5-12 member heteroaryl), and R’ is
optionally further substituted by 1-6 groups selected from F, Cl, hydroxyi, CN, C+Ce alkyl,
C4-Cq perfiucroalkyl and ~(C+-Cy alkylene)~(Ci-Ce alkoxyl). Preferabiy, R® is ~{C+-Cq
alkylene)-NRPR®, wherein each R” and R® is independently H or C+-C; alkyl. Ever more
preferably, R is selected from —CHaN-{CHz)z, -CHx-NH-CH; and ~CHz-NH,.  Also
preferably, R® is —(C4-Cp alkylene)n-NRPRY, and RP and RY, together with the nitrogen atom
they attach to, form a 3-7 member heterocyclyl, the said 3-7 member heterocyclyl is
optionally further substifuted by 1-8 groups selected from halide, C-C; alkyi and C4-Cs
perflucroalkyl. Also preferably, RY is selected from the group censisting of C-Cy alkyl,
phenyl, -(C+-C; aikylene)-phenyl, 5-6 member heteroaryl and 3-7 member cycicaliyl, and
R®is optionally further substituted with 1-6 groups selected from F, Cl, Ci-Cg alkyl, C+-Cs
perfivoroalkyl, -OH, C,-Cg alkoxy, -(C+-Cp alkylene-(C-Cy alkoxy) and CN.

It the 37% pariicular aspect of this embodiment, and in combination of any other
particular aspects not inconsistent, R? and R® forms a unsubstituted cyclopropyiene group,

in ancther embodiment, the current invention provides 2 compound selected from
the group consisting of

HiG o,

e Y
N N N p Ha& CHg
N 5 of N 7N
HN (RIe N LN =N
e} \ ls] ,CHig
CHs N Ry
G
CHa



N OiN:\AN--~D HN O(S) NCH3 0 CH3 H3C and CH3 5 ora
pharmaceutically acceptable salt thereof. In another embodiment, the
current invention provides a compound selected from the

WQANEEHG of H H3C CH30 N H 3C N-~O \\ CH3 Ni N-S 0 %ﬁgﬁg%ﬁgﬂﬁﬁﬁﬁ
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in another embodiment, the current invention provides a compound selected from

the group consisting of




N\IN{OF HN H3C_CH3 and F or a pharmaceutically acceptable salt
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the activity of a protein kinase, comprising contacting the protein kinase

with an effective amount of a compound, or pharmaceutically acceptable
wealtpwoteate of any of the invention. In one aspect of this erRbGdBREGH)EFE6

protein kinase is a PAK4 protein kinase. In some embodiments, the

present teachings provide pharmaceutical 20 compositions comprising

any of the compounds described hereinZdnrd a pharmaceutically

acceptable carrier. Examples of such compositions are described below.

In some embodlments the present teachlngs prowde a method of treating

Ngs. 25 In some

' er, ding, but not
limited tg=fung cancer, b\ege cancer, pancreatsgjCancer, skin cancer,
canc fthe head or neck cutaneous or intraogulay, melanoma, uterine
cancer, gvarian cancer, rectal cancer, cancer gfthe anal region, stomach
cancer, colon cancer, breast cancenacutennec er, -carcinoma of the
fallopian tubgs, gﬂrcmo ma of the, e , cdrcinoma of the cervix,
30 carcmﬁ @ car?f ' he 0lva, Hodgkin's disease,
cancer df\th m ; cancgy of the small ¥ si)estlne cancer of the
endocring’ system, &g
gland, c c?e@ of the adren@[tagl sarcoma of soft tissue, cancer of the
urethracancer of the penis, pr e cancgr, ¢hronic or acute leukemia,
Iymphgé;ytlccf“‘mphomas cancetr/of the bladdef, cancer of the kidney or
ureter, 35 repal cg_! carcinoma, carcinoma of the renal pelvis, neoplasms
of the centfal n vou3s gystem (CNS), primary CNS lymphoma, spinal axis
tumors, brain|st pituitary adenoma, or a combination of one or

PCT/1BZ200é&: 3@4.}6_,,-6 embodiments, said abnormal cell growth is a
benign preratlve dis e, |nclud|ng but not I|m|ted to, psoriasis, benign

further coprprises administering to the mammal an amount of one or more
substasics selected from anti-tumor agents, anti- 5 angiogenesis agents,
sign&f ﬁ&ﬂ?ﬂ%ﬁ%?mﬂgb'ﬁﬁae%ﬁﬁl|ferat|ve agents, which amounts
dre togetheln@ffelbtivenipetiegting e sidraiimrenidrosihifestborBrmind selected from
substangesp ekidadhose disclosed in PCT Publication Nos. WO

00/38715, WO QQ/38716, WO 00/38717, WO 00/38718, WO 00/38719,

WO 00/38730¢ W 00788 WO 00/37"? 7 &4fd WO 00/38786, the
disclosures of which-efe i poratedﬁ W by ference in their 10
entireties. Ex mples of dpt=tumor ag ‘05 :
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vindescine
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maystansine/rhizoxine, taxanes sucf ag taxol (paclltaxel) docetaxel
(Taxotere), J-N- -[3 15 (dimethytamino)propyliglutaramate (taxol :
derivative), thiot icine, trityl cysteine, tenipeside, methotrexate,
azathioprine, ﬂ orgurics, cytocme arab|n05|qjje 2\2- diffjuorodeoxycytidine
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example cis-platin, carboplatin oxiplatin, iproplatin, Ethyl ester of
N acetyl DL-sarcosyl-L- leucine (Asaley or Asalex),
clohexadlene 1,4-dicarbamic acid, 2,5 -bis(1-azirdinyl} 20

W? é"&oxa iethyl ester (diaziquone), 1,4- bls(methanesuIfoﬁﬂ@&!%ﬁﬁ@f‘@*ﬁ
(bisutfan or leucosutfan) chiorozotocin, clomesone,
cyanomorpholinodoxorubicin, cyclodisone, dianhydroglactitol,
fluorodopan, hepsutfam, mitomycin C,'?] cantheonemitomycin C,
mitozolamide, 1-(2-chloroethyl)-4-(3-chloropropyl)-piperazine
dihyelsqphiarHes iRiRaeNadiong HuraProman, porfiromycin,
oot SiAlhar e 05 EHARIAR 75 e Sk

triethylenemelamine, uracil riitrogen mustard PR A e od 8 Syt nganat
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f'“‘%ﬂv@\%}? qu?zagggépof%%é g’mp%Tn%%Z%O&o in k:

antimetabolites, for exam anosine, azacygf' idine, AcvICi
aminopterih 33’3%&@5?’3?@@%19@'& sAETRL teachings provide  phammaceutical
2N-[2EMRTER B3 FTRIERM AR5 cEMABYaifeasing herein and a pharmaceuticaly
me#vpiStarimnaliven Zoyiinbleasp autic @oidpditidds $(2 dediciadneidvethyl-6-
quinazotiny!)seeid \dlasbineste 820 YiebeAs RS GhrdNide - e Rs Rt [&Zﬂ%éng
diamingpiz ddiRdel viaminalRRERY RSP Alt, 3'%9” °§9§% Ba mfms%emg

antlfogh dICh|O uinar, ftoraf, dih -az
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2pyrazofurdh SW&M@BWC% FPEERRBIngEWED s CRfiSEspiyHnG iyt not
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antinecktabielitessdistiesedin huopeanRalent-haplicatian Naca39362 cancer,
SUCkEAGMNHBNMAZ3hidR. stomach cancer, colon, cancer, breast cancer uterme cayicer,
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lutamic aci row factor in rs: cell cycle nnIbItors, INterca
GSTETAT RAr P RERIGER SaricRolebiy RSHTEASF RS Exessps e
intePRORSATYEn ERFAT-ROVIR el Inteplinga Aapheraritihe sty ysEmasancer of the
Noltadek fht{tammorifenihe pdattexampiadptirandso gRNeAMENGRRd, sarcoma of
Caspdexdis, 4a6cane- frodnbypsohaRdsut ﬁ‘l@'bgnﬁ qf@étgcmmel%ﬂémc or acute
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(alecoxib), valdecoxib, and

Rrotem kinase.



20 rofecoxib. Examples of useful matrix metalloproteinase Inhibitors are
described in WO 96/33172 (published October 24, 1996), WO 96/27583
wdépublishaesMarch 7, 1996), European Patent Application NeCDTB049T k6
(filed July 8, 1997), European Patent Application No. 99308617.2 (filed
October 29, 1999), WO 98/07697 (published February 26, 1998), WO
98/03516 (published January 29, 1998raN0O 98/34918 (published August
13, 1998), WO 25 98/34915 (published August 13, 1998), WO 98/33768
(published August 6, 1998), WO 98/30566 (published July 16, 1998),
EurS‘ﬁB%‘lﬁai%ﬁﬁlﬂmgﬂﬂrFﬁb@'%ﬁ% oRiBREREPRIG e iggaf)e including, bt
Eurogdinnite &eproPadisiderign 98dtag 8yruiishent Belpad:. 1999), WO
90/05719 ifpublishestddamnaiil, $:890)%tWO A8 Xihipsdd isiath@eiphet the
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Apptiwaso, Neo 60/3213 4 6vh(literb A agust dR234899)yd huitssdea{atescBat@nr and
5, 86364945860 thd AMRRE. F 90 Y teiaes PAIR 586084 in their

& ;anuary 19, 1999), and European Patent Publication 780,386

?pub |gﬁe8 >June 25, 35 1997), all of which are herein incorporated by
reference MATAPSALPEE-PrERIRTE RTAS- ?'tﬁv?d’\mwwgﬁ?ﬁﬁmﬁ@f%vﬁ?‘@ alkaloid

thostetaivefave il cadr HoPlseaty ineeiingg MHBsEny/ored priefaprae), aaqichines
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3-eXeudiriéHddIi0 6P -phene Xy -bprererstionylamaibahic acd, 2,5 —bis(t-azirdinyl)-
Z%OXQ'@W[?&WC@@ JacRihRxic %Jﬁswmwﬁﬁﬁo@m) (bisulfan or

1- [4i % CQLli ar% iorozotochn, lom cyanomorphpl daxorub ciodisons,
fluoro- enzy enzenesul onyﬁs%n%ydrgxy g‘nrﬂne Elperldc'né 274 8
cantheonemitomycin G,

xylic &‘E‘ﬂ}’ Jigmdopan, ' hepsuifam, - mitomycin
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B-[[4elidudhaoranpirpBrendirng e nessifonvliobd 1@hustard, bis(3-mesyloxypropyhamine
hyd r%&éﬂ 9‘%@ oﬁéhﬂ%ﬂp %W&&IP&E&O&J%QP W & 'g/clohexyi -chioroethyinifrosourea,

4-[4 Ig] thP}Ioro nox t

benZBRRSHITERTY rﬁlnoo S0y RS EeRy R A LB SR PBRyaHatrose-
3-[4- \e@%hwa-cblﬁ@qu itrosourea, procarbazine, dacarbazine, nitrogen mustard-related
benzemgsutfisndashined-teteshiyaetsayian - yciotiosptiorétd fyshoidgamie@haian,

&R, cBbambuci, estramustine sodium phosphate, strptozoin, and temozolamide. DNA ant-

1-[4-(AQNR2 m%k%&&w@%&awm%w&ﬁ YRR i TGN 3Ry
- peridine.2; C§ Roe, ra%%{:%)r(t}/%\foam: g dine,  5hyd
3-[[4- %’E”ﬁuo? no % Yenzenesution |? (115 soxyfiuorouridine, ydroxy-2-
SRR BTy PSR SpUSBSine. sphidicoln gvinas, -
3-[[4 *Acdtgureiginenobgip-thicguanine  deoxyriboside, cyclocytidine, guanazole, inosine
tenzgpesialienydl (4naedsony-cahammieiaby dradpyan- feyitb=4miN ofBsAEine,

ionic agldnBpurine, bleomyein, 2-chiorodeoxyadenosnne inhibitors of thymldyiate synthase

exo-3-(4-(4-chloro-pheno nze fonyl Xa- bIC clo
]octané 3(aca k%xydcgmd (‘i"(:ﬁroxycg?l%E dlmm ot g'l'e S L‘ﬁ“dafabiﬂe

3-endo-3-[4-(4-fluoro-phenoxy}- benzenesulfonylamlno]-&
oxa-bicyclo[3.2.1]octane-3-carboxylic acid hydroxyamide;
3-14-(4-fluoro-phenoxy) 20
benzenesulfonylamino]-tetrahydro-furan-3-carboxylic acid hydroxyamide;
and pharmaceutically acceptable salts, solvates and hydrates thereof.



- Examples of signal transduction inhibitors include agents that can inhibit
EGFR (epidermal growth factor receptor) responses, such as EGFR
antibodies, EGF antibodies, and molecules that are EGFR inhibitors;

el T?/’dgéular endothelial growth factor) 25 inhibitors; andP&ryBi2606/603646
receptor inhibitors, such as organic molecules or antibodies that bind to
the erbB2 receptor, for example, HERCEPTIN™A (Genentech, Inc. of
South San Francisco, California, USAY). #ZGFR inhibitors are described in,
for example in WO 95/19970 (published July 27, 1995), WO 98/14451
(pubtinhedi Akl /02434 (published January 22, 30 1998),
and United .§§§%§§ ;%%?g%’ \éx%g%%o e(iéé?ﬁe@ﬂﬁﬁy%?’f@@@ﬁ‘?e' acivicin, aminopterin
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(issued January 18, 1999}, and European Patent Publication 780,386 (published June 25,

35 1997), all of which are herein incorporated by reference in their entirety. Preferred MMP-2
and MMP-8 inhibitors are those that have litile oF no activity inhibiing MMP-1. More
preferred, are those that selectively inhibit MMP-2 and/or MMP-9 refative to the other matrix-




25 herein incorporated by reference in its entirety. ErbB2 receptor
inhibitors useful in the present invention are also described in United

W(§ @%5 %VISIOI”Ial Application No. 60/117,341, filed Januape24pi@RR03646
in United States Provisional Application No. 60/117,346, filed

January 27, 1999, both of which are herein incorporated by reference in
their entirety. 30 Other antlprollferaflvez%gents that may be used include
inhibitors of the enzyme famesyl protein transferase and Inhibitors of the
receptor tyrosine kinase PDGFr, including the compounds disclosed and
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further indication otherwise, for example, chemical name or accompanying

description, merely indicate relative stereochemistry of trans or cis where

applicable. The symbol " and the symbol" ", used together or separately,

W gl?ﬁ‘ﬂ?lﬁéﬁon with an indication of them representing the §5tIBages/ 003646
stereochemistry, for example, an indication of 30 "S" or "R" in the
corresponding chemical structure or the accompanying chemical name,
indicate the absolute stereochemistry offhe corresponding chiral center.
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for an alkyl group. Examples of cycloalkyl groups include, but are not

limited to cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,

{a%:looc I nobornyl, adamantyl, and the like, including substiutsed farsns
o7 N}onaromatlc carbocyclyl” refers to a 3 to 12 member all-carbon

monocyclic ring 35 group, all-carbon bicyclic or multicyclic ring system

group wherein one or more of the rings may contain one or more double

bonds but none of the rings has a completely conjugated pi-electron

system. Examples, without limitation, of nonaromatic carbocyclyl are WO
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further :ndtcatlon otherwise, for example, chemical name or accompanying description,

merely indicale relative sterecchemistry of frans or cis where applicable. The symbol

“«aWr and the symbo!“} °, used tfogether or separately, in combination with an

indication of thern representing the absolute stereochemistry, for example, an indication of

30 "8 or "R in the corresponding chemical structure or the accompanying chemical name,
indicate the absolute stereochemistry of the corresponding chiral center,

When a diradical is referred as, for example, -O-CHa- or <{C1-Cs alkylene)-NH-, it

is understood that each end of the diradical can equally connect to another moiety. For



"Alkoxyalkyl" refers to an alkyl, as defined herein, that is substituted by at

least one alkoxy group as defined herein. A "C2-Ce alkylalkoxy" refers an
W%Igb‘l'a}‘l‘sﬂ)lq wherein 5 the total carbon number of the alkyl and its alkox

stituents are from 2 to 6. "Alkylamino" refers to -NRPR Wi BRI 646

RP and RQ is independently H, C1-C12 alkyl, C2-C12 alkenyl, C2-C12

alkynyl, C3-C12 cycloalkyl, (Cl -C3 aIkngne) (C3-C12 cycloalkyl)

provided R and R4 are not both H. A "monoalkylamino” refers to an

aIkyIamlno group, as defined herein, wherein one of R and R is H. A
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"Nonaromatic carbocycly!” refers to 2 3 to 12 member all-carbon monacyclic ring
35 group, ali-carbon bicyclic or multicyciic ring system group wherein one or more of the rings
may contain one or more double bonds but none of the rings has a complstely conjugated
pi-electron system. Examples, without limitation, of nonaromatic carbocyciyl are



5 "Heteroaryl" refers to a monocyclic or fused ring group of 5 to 12 ring
atoms containing one, two, three or four ring heteroatoms selected from
and S, the remaining ring atoms being C, and, in addly@g RS 6

W?&%‘B@?éy conjugated pi-electron system. Examples, without Ilmltatlon of

unsubstituted heteroaryl groups are pyrrole, furan, thiophene, imidazole,

oxazole, thiazole, pyrazole, pyridine, pyrlgmdlne quinollne, 10

isoquinoline, purine, tetrazole, triazine, and carbazole. The heteroaryl

group may be substituted or unsubstituted. Typical substituents |nclude

C1-Iycriphatic, Sddbimembaiofaierocyehdpéritlymenonnasy|, haktdexadieny,
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N-N c I N 1-thia-3,4-diazole tetrazole pyridine pyridazine pyrimidine
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LNJ both refer to a nonaromatic carbocyclyi, as defined herein, that contains at least ons
carbon carbon double bond or one carbon carbon triple bond.

*Co-Cqp alkenyl” refers to a straight chain or branched unsaturated hydrocarbon

radical having from 2 to 12 carbon atoms. A Cx-Cyp alkenyl group may have one or more

15  points of unsaturation (i.e.- one or more carbon-garbon double bonds). In the case whers

Co-Cyp alkenyl has more than one carbon-carbon double bond, the carbon-carbon double

bonds can be conjugated or unconjugated. A Cx-Cyp alkenyl group may be optionally

substituted by at least one substituent. Suitable substituents on a C;-Cqo alkenyl group ars

the same as those described for a C4-Cy2 alkyl group. Exampies of Co-Cyp atkeny inciude,

20 but are not limited o, sthenyl, 1-propenyi, 2-propenyl, 1-butenyl, 2-buteny!, iso-butenyi,

and the like, including substituted forms thereof. Further, the term "alkenyl” refers to a

straight chain or branched unsaturated hydrocarbon radical having from 2 fo 20 carbon

atoms, or 2 to 12 carbon atoms, or 2 1o 8 carbon atoms, or 2 to 6 carbon atoms, or 250 4

carben atoms. An atkenyl group may have one or more points of unsatufaﬁon (i.e.- one or

25  more carbon-carbon double bonds), In the case where an alkenyl group has more than

one carbon-carbon double bond, the carbon-carbon doubie bonds can be conjugated or

unconjugated. An akenyl group may be substituted or unsubshtuted. Suitable

substituents on an alkenyt group are the same as those described for a C-C+; alkyl group.

“Alkoxy” or "alkoxyl" refers to —OR" wherein R® is C1-Cy; alkyl, C~Cy2 alkenyt, Cy-

30 Gy atkynyl, C5-Cya cycloalky! or {C-Cs alkylene}-{Cs-C1» cycloalkyl). A "C4-Cy, alkoxy” or




pyrazine 1,3,5-trazine (pyrazinyl) tdazi_ny_l 5 Examples of bicylclic NNAN
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hene indole

“?geé]‘r’?fg‘?izﬁﬁﬁty)fir}ﬁitﬁz'z?hiophenyn (indolyl) (benzimidazolyl) (RcFAEBRIfy 4646
H N HH H benzotriazole pyrrolo[2,3-b]pyridins pyrrolo(_2,_3-c)pyrld|ne
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(pyrgifé%cmggg}pvﬂmﬁm?qbw@Tﬁdj@ﬁ]pﬁlda\z‘hf]gr_l&yiamt_no refers_s tc_s an alkylamino
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(thiaﬂw@ymhﬂiﬂm;dﬁﬁﬂﬂ&ﬁ@%ri@dmm&@%d}@- quinoiine isoquinoline

cinnoline q@p@é@ki@ﬁya(%%m{w'ét@@%%%'W'Qr&%k%@g'h%pocamon radical having

(az%kﬂ W&%&n\aﬁu}lsla-ﬁc{ aa\t-“lelglsl\l c}ne carbon-carbon triple bond. In the case where Co
Csz alkynyl has more than one carbon-carbon double bond, the carbon-carbon doubie

15 bonds can be conjugated or unconjugated. A Cy-Cyy alkynyl group may be optionally
substituted by at least one substituent. Suitable substituents on a C,-Cy, alkynyl group are
the same as those described for a C+-Cy2 alkyl group. Exampies of C-Cy; alkyny! inciude,
but are not limited to, ethynyl, t-propynyl, 2-propynyl, 1-butynyl, 2-butynyl, and the like,
including substituted forms thereof. Further, the term "alkynyl" refers to a stralght chain or

20 branched hydrocarbon radicai'of 2 t0 20 carbon atomns, or 2 to 12 carbon atoms, or 2 to 8
carbon atoms, or 2 to 6 carbon atoms, or 2 o 4 carbon atoms, and having at least one
carbon-carbon tripie bond. Alkynyl may be substituted or unsubstituted, Suitable
substituents on an alkyny! group are the same as those described for a C+-Cyz alkyl group.

*Amino” refers to —~NH,.

25 “Cs-Cap aryl” refers to an all-carbon monocyclic ring or polycydiic ring of 6 to 10
carbon atoms having a completely conjugated pi-eleciron system. A Ce-Cyg aryi group may
be optionally substituted by at least one substituent. Suitable substituents on a Ca-Cio aryl
group are the same as those described for a Cr-Cqz alkyl group. Exampies of Ce-Cio aryl
include, but ars not limited to, pheny! and naphthyl. Further, the term “aryl" refers to an

30 all-carbon monocyclic ring or polycyclic ring of 6 to 20 carbon atoms having a completely
conjugated pi-electran system. The ary! group may be substituted or unsubstituted.
Examples of aryl include, but are not limited to, anthracenyl, phenanthreney! and
perylenyi.

"Aralkyl” refers to alkyl, as defined herein, that is subsfituted with an Cgqy aryt

35 group as defined above; eg., -CHyphenyi, -(CHzlzphenyt,  ~(CHy)sphenyl,
CHCH(CH3)CH,phenyl,and the like and derivatives thereof. A C4-Cs aralkyl refars to a
C4-Cq alkyl that Is substituted with a Cg-Cyo aryl group.



\IN\i N e quinoxaline phthalazine 1,6-naphthyridine 1,7-naphthyridine 5
(quinoxalinyl) (phthalazinyl) (1,6-naphthyridinyl) (1,7-naphthyridinyl) N N\
wdlhhyA=dsd N N. iN 1,6-naphthyridine 1,5-naphthyridine 2, BHEpBRRHIETec
2,7-naphthyridine (1,8-naphthyridinyl) (1,5-naphthyridinyl)
(2,6-naphthyridinyl) (2,7-naphthyridinyl) N \}f I/ N ~-~/jkN cc) N~ N~v -N"
pyrido[3,2-d]pyrimidine pyrido[4,3-d]pydmidine pyrido[3,4-d]pyrimidine
(pyrldo[3,2-d]pyrimidinyl) (pyrido[4,3-d)pyrimidinyl)
(pyrido[3,4-d]pyrimiidinyl) / \N iN~ N \ N N pyrido[2,3-d]pyrimidine

il 5 B BRI BB PR AR ETO IR Bl = &
(pyridoieBbetiiisiprnarioyhips.dd o8 vy at Biyd o pitimiimg! N(CNeRIDIdazolyl, and
pyritaidp6, 4rid] Risrivatdinetmyearing[2,3chpateadingky! refers to a C-Cs alkyl that is

pyr'@ﬂé&i?@%ﬁﬁk%‘%‘ﬁe(&@é?ﬂ&g 4d “m'diml’)')wo 20071073153
yrazino In rnm V., n

CT/YBZOS%B%%&V% %2? Eﬁﬁ@%ﬂﬁ@% S o 'YPoﬂ“’cWS’/l gr%fe s% g atoms
monERINED PRI cI R Rip THaviRg rﬁﬁfﬁ%"fﬁsﬁel‘?ﬁ dafé?ﬁ‘s“wﬁer@ﬁ 8. the
fronTereinieginieg atorrsbaing Feterbiteriebion eatiad fropmptal; eamitted pi-eiectron
"Hetgmaticy chiempleshaifteayhyiition \oalaa hiaveeachesmore gouhlere pymole,
boncﬂ.ﬁan"'@x\’t!ﬁi’@{e "HeisseRlicuehise %:Ji@l@rB%Bfe d 1HHEh§1}fﬁnﬁitne, quinoline,

fom letely conjugated p clran system. Heteroalicy
L R R L o A XS T lBlE TS Rl aroup, may be

|nc|u'iﬂ'85‘6'ﬂ%%u% HERYRFtEE o, TEPIEl B BFIBIRIR I514%5 HemBiRnaRy, & \fpmember
menhsterasygly!h&lidemerets? ani- balER 2NCE NH.ORR, 20 IRR, CESNIR2; CONR, -
-OHOHD RIRCGER, -SBR-SFORORO2BNRNSOINR, is@Ey-E bl alkyl a®iifc, 3-
membesdhaiar A et Srarslidridniaenahesdigteroaryl. 10

fxamples gf. %ﬂL%‘&%tl&Sl @c‘&}éﬁé{é@r Qrﬁé.@?'%dgneb%%?&esﬁ%iémlﬁes%‘i’e fo be

L4 %~ LIDDENHDO zm ine oxetane thiatane

arel TR ERGHAR O(a B T T A B compostion
(thiaBARPeARLERINHTIRHARY B areRIRNYIY Mef P Btetranydrothiophene

pyrrolidine Estrabiyel b pyical tetredyyiiirbtinopyriegiodtetimid diliapmehimited to:
(pyrrolidinyl) (p:etrahydropyranyl) (tetrahydrothlopyranyI)HH UCS) CS);_po)

) o O O o O

pyrroie furan thiophene pyrazole imidazole
{pyrrolyl) {furanyl) {thiophenvi) {pyrazoiy) {(imidazoiyl)
O\N 67 S\N S.7 H“N
» S G R
\_/ L \ 4 v \
Isoxazole oxazole isothiazole thiazolyi 1,2,3-trazole
20 {isoxazolyl) {oxazoly!) {isothiazolyl) {thizzolyl} {1,2,3-triazoiyl)
H 0 Q QO
o N N NN
N—N > N—7 L/
1,3, 4-triazole 1-oxa-2,3-diazoie i-oxa-2 4-diazole 1-oxa-2,5-diazols

(1,3,4-triazolyl) (1-oxa-2,3-diazolyl)  (1-oxa-2d-diazoiyl)  (1-oxa-2,5-diazolyl)

G N S, PN
N N N N

1-oxa-3,4-dlazole 1-thia-2,3-diazole 1-thia-2 4-diazole {-thia-2, 5-diazole
{1-oxa-34-diazolyl) (1-thia-2,3-diazolyl} (i-thia-24-diazolyl)  (1-thia-2,5-diazolyl)

25



piperidine 1,4-dioxane 1,4-oxathiane morpholine 1,4-dlthiane (piperidnyl)
(1,4-dioxanyl) (1,4-oxathianyl) (morpholinyl) (1,4-dithlanyl) C:) CS) 0 S1/ N
H Pigerazine 1,4-azathiane oxepane thiepane azepane 15 (piperazinyl)
YR A0 Z4iAny1) (oxepanyl) (thiepanyl) (azepanyl) Co C C CYCT/IB2086/003646
1,4-dloxepane 1,4-oxathiepane 1,4-oxaazepane 1,4-dithiepane
(1,4-dioxepanyl) (1,4-oxathlepanyl) (1,4-oxaazepanyl) (1,4-dithiepanyl) H
C) C NH NH HN 1,4-thieazepane 1,4:d3zepany tropane
(1,4-thieazepanyl) (1,4-diazepanyl) (tropanyl) WO 2007/072153
PCT/1132006/003646 -38 Examples of partially unsaturated heterocyclyl

groups includ \B;Z}t are not |j uﬁd to: 3,4 dro-2H-pyran

p N
5,6-dihydro-2Hgpyran 2H-pyfary; (3,4-dihy ro-2H-pyranyf|) N! Q
(5,6-dihydro-2iH%nyl) (2H-pyranyl) H H%¥a 1,2,3,4-t ydropyridt N
1,2,5,6-tetrghydronyf rzgel-tetrapyiliopyridiny Dyridazine rimidine
(1,2,5,6-teté£%(/gdrbpﬁ%ﬁ@l&%ﬂaﬁnawcgﬁr@fg{% to a EpedpzimA: hadpigwh)’lidiﬂyf)
open valences and is further connected to two other groups. Examples of
diradicals ape™byt are not tjrfiteg to -CH2-, -0-. When "ene" is added after
the "yi" at tI—[E eb;fd of any omhe,/,breviously defined terms to form a new
term, the nevv'\{_erm refers to & diradical formed by removing one hydrogen
atom from %ﬁ? jnal terrm3dd-indiol the new term derived from. For
example, 10 an alkylene fEfé¥¥%o a diradical group formed by removing
one hydrogen atom from an alkyl group and that a "methylene" refers to a

dlivalent radinabids bidigjaiivReEaM JRmaMnLRNe.Nyd09sn,atom from

methyl. Moresgxamples of.guch diradicals |nlude, but are not limited to:
alkenylenne, @ Ienen Eene, m&! lyle ’ﬁ N
heteroarylenéané (nonarefMat& unsal arbo ég),w ichrare
derived frorent&utkenybeatisiimngiscl oaliadiePhenylb HSIGHIEYRY! indazol
heteroaryl QHEHRMHoRmaaetierhenyatdiddyl]l 11 teranoyaipl)) j{?ndaggc:?ya)

respective rg;xample, "cyslopropylene” refegs to both '1~, and_For
example, ' 2 Alkylene" bfe/r topall of the @BZ -CH2-, 'tH )-
and -CH2-CH2. "¥xo" refers toian fixygen doub omd "=0" substitdi N

benzotriazole pyrroio]2,3-blpyridine idi
R dir pyrrolo[2,3-clpyridine rrofof3, 2-clpyridi
{benzotriazoiyl) {pyrrolo{2,3-bjpyridinyl) {pyrralof2,3-c]pyridinyl} ?gyrrotgls,z—g?g;id?:?yl)

N \ N ‘ NN N ﬁ
o o o o
N N/ N N. = N I

N

pyrrolof3,2-bipyridine  imidazof4 5-bjpyridine  imidazof4,5-clpyridi
s A ! w-Clpyridine
{pyrrolof3,2-blpyridinyl) (imidazof4,5-b]pyridinyl} (imidazo[4,5-cipyridinyl) {pyrazolo[4,3-d]pyidiny!)

H H
H
o T o Z
4 | " LLN

pyrazolof4,3-cipyridine pyrazolof3,4-cipyridine pyrazolof3 4-blpyridine

10

; Gt isoi
{pyrazolof4,3-clpyidinyl) (pyrazolof3,4-c]pyidinyf) (pyrazolof3,4-blpyidinyt) {iss?c;?x?;cli?ytj
A\ NN = N
LD O? Cﬁ / Cr
N N
N oy, N N\)
H S = Ry N
indazole purine indolizine  imidazo[1,2-a]pyridine  imi
" . J l M 2-alpyriding  imid 1,5~ idi
{indazolyl) (purinyi) (indofininyi) (Imidazol1,2-a]pyridinyl) {gréi;:;éﬁ,5?3533;’,?;?“3,,,)

pyrazolo[4,3-dipyridine



20 "Hydroxy" or "hydroxyl" both refer to -OH. "Perfluoroalkyl" refers to an
alkyl group in which all of its hydrogen atoms are replaced by fluorine
W&%m., %gtional" or "optionally” means that the subsequentygaseribashss
event or circumstance may but need not occur, and that the description
includes instances where 25 the event or circumstance occurs and
instances in which it does not. For example, "heterocyclyl group optionally
substituted with an alkyl group” means that the alkyl may but need not be
present, and the description includes situations where the heterocyclyl
group WO 2 153 PCIYIB20 46 -39is guted with an
alkyl group %rons where tmyclyl groy 'SN@ substituted
with the alkyl group When a group id¥o tionally substitted" or "optionally
furthr subEESHTPAR, TESHRN I ek R e of
this group, excep en the group itselfisa 5 hydrogen ere
permissible 4 s bst//vgted ubstituents. For example, such
definition of -C aIkyI and phenyl, and R Is optionally
further sube};rg%g!d] a- qhgr‘gbwggegected from -F, oxo and C1-C3
perfruoroalkyéncbbysmmirendedrﬂwﬂhﬁfrr@tj.) H (when R is H, R cannot be
A lkyl o tronally further sulstituted by 1:3 N
' @ - and 3) phe@ N
s setedfm -F an §’)
perfluoroallgl\rln@ratronal SUbSE&HrIrI&ner oxo does nehapply when Reignazotine
phenyl bec&useing single atdifeefieyphenyl grolfrplistess two (azaguinazoline)

hydrogen atoms to be substitUted by oxo, i.e. =0 bond. A "pharmaceutical

composm Zrefe o a mixt \Or more of the e pounds - N
described r , O physrolo /ph rmaceutr aIIy aptable s@\gj
solvates, h ateeior prodrugs ered wrth other® Cal componems, "N
such as ph R:ally/pharmatrelatioally accepteodproaridiess and 1,7-naphthyridine

%xuplents S pury ose of a BRAPRTEutical COMPBLIRBHT 0 fabiiicapantryricing)

administration of a compound to an organism. As used herein, a
"physiologicmceutical ble carrig a carrie SN
diluent that degs hot gause sig t iggtation to é@gm and d@o
not 20 abro f& thé b|olog|cal actrwty"érnd properties of the administered
corpourd, AR CSEE A oxc SRR an e
substance added toa p armaceutlca composition to further acilitate

administration of.a compound. Examples, without limitation, of excrprents
include calciurff ca ;Wﬁte calcium ph8sptfaténvarious suga -.o‘ es

of starch, cell atives, gelatinxy le oils and patgths
25 glycols. As Used.h arel n, the term, J@g ace tcaIIy acc
refers to th (@smkga is:}r?%%c'r?gnal n tl’(geyrlm edogu}ﬂglrefég % 4&&0“@3

of the parent compound. Such salts include I\E(l) acid addrtron salts, whrch
can be obtaingd byjredttion of the fre¢®bageé okthe 30 parent€o Eud
with inorganic &gj h as hydrochlc# Q/ ydrobromic

acid, phospl;}o&]t[“zg_(;j id ynmrJrfnlé”C acid andzr:éeD chlorlc acid and thei3 Ak%pyraz e
4with organ@akﬂtss-djpyrrmmrnyt) (pyrldoiz 3—b}pyrazmyi) (pyrtd0i3 4-blpyrazinyl)

SONG OIS §
N N’) SN k;\r N)

pyrimido{5 4-dipyrimidine pyrazino[2,3-b]pyrazine pyrimidoi4,5-d]pyrimidine
{pyrimido(5,4-djpyrimidinyl} {pyrazinof2,3-bjpyrazinyi) (pyrimido{4,5-dlpyrimidinyl)



such as acetic acid, oxalic acid, (D) or (L) malic acid, maleic acid,
methanesulfonic acid, ethanesuifonic acid, p-toluenesulfonic acid,
salicylic acid, tartaric acid, citric acid, succinic acid or malonic acid and
WEhEMIAT27335 (2) salts formed when an acidic proton preserGH TREsASHt6
compound either is replaced by a metal ion, e.g., an alkali metal ion, an
alkaline earth ion, or an aluminum ion; WO 2007/072153
PCT/1S2006/003646 -40 or coordinate¥ with an organic base such as
ethanolamine, drethanolamine, triethanolamine, tromethamine,
N-methylgiHERBiNSy ABChERR S K HBIEES 1.1 R iR

i %r up havi
kin Y.non-receptor or."cellylar” tyrosine kinase (G FRSY afigUP "aving
ser?@t(r?%oﬁr%ﬁ&%oa@sés_ §C?l@§39%{%ﬂ§dm PSR e heaRang srlersd frem N,
the altBPaton FIREUSYSHHT e aRHERFHIYIRMRY 28T kavenreST Kerériouble bonds.
parfitQfiafsmataineptigyrbfers theteastivationnof thecalalyiigieasiib@fated pi-

g CBdi il !
CO”&%HU@\IQQ,QHI&%,Qﬁ@fﬁH”‘ﬁQr S ] ‘:[8 johigﬁﬁefﬁ%%'éfi%?@?f% 6-10
explgﬁe%ﬁg [g%rE%Sprefer,ab V2 theInRibifoR of the %'Egﬁﬁﬂi@é{hn@ﬁyﬁpoﬁ -
RTKS, CTRS and S TR Mt sttty S draembetistesevet, Co-Croaryl, 5-10

pho@ﬁ'ﬁa?ﬂ/mﬂaﬁf'-tyrosine under the influence, direct or indirect, of RTKs
Tnd/or CTisopitseishosahoylationnf Getineimndeteanring Wwaderthe

influence, direct or indirect, of STKs. "Contacting" refers to bringing a

compound g?fghe preént teaﬁngs an@i&targe PK her in such

manner thadrthe cogy d fect e catal activilﬁmthe K

either diretX{P 8., wﬁytﬂnac%?hﬁ%%{%th c&iﬁﬁﬁ&&?ﬂ%ﬂﬁ?\}h qaéféié?f@pt ﬁ;ah ddrﬁgéaanny;}

interacting with another molecule on which the catalytic activity of the

kinase is dependgnt. Such "contagting” can be agcomplished dn vitro,"

I.e., In a test tuk®é, a petri dish or like. In a tést tibe, contacting may
involve only a compound and a f interest orittmay invol whole
cells. Cellﬁefr;f\a é%?gg?g@emalntam@m rovietrinyeelyeu turardishesisahmn

contacted with & compotind inAHEFMirorRERY SIPPYFRRY G iteinerahicpabitity
of a particulg{ compound do affect a PK related disorgder, i.e., the ICw of
the compo@can be ({gt;mined bﬁcga use of anBounds ir@i with
more complex’living orgaisms is att ed. For cells- outside 2
organism pipuitisle methadsaaxist, andaie.well-kpg tho lled in
the 25 art{B8eGE™Mhe #WH‘E‘O’Hta@tW*MWW;oMp@%h%%ﬁhcli%h%tﬂéﬁmt) not
limited to, dirgct cell micratnjection and numerous transmembrang carrier
techniquesy™in“vitro" ref & proced 8 performedSin,an artifici
environment guch as, e.gts ithout I@n, in a%rt;\.lbe or @
medium. "in ¥lvo" refers to procedures performed within a living brganism

such as, REEET 30 liptitatibianea mopsgsrat or rabbitai®K relatggpane
Sgisorder,” "PK driven HISrasr ¥And %?%}’ﬁamm PROSRERMY" all risrerary)a

condition ¢ terized by in priate, i.e., under or, more commonly,
over, PK chtalytic activity, where the particul P;}an be an RTK, g CTK
or an STK. ImaBpropriate catatytic activity can asis@ as the resulofgither:

(1) PK eXﬁHE%@imfiﬂ cells whiskunesmally 1,4-0Xaazepans 1,4-dithiepane
4-dioxepanyl) (1.4-oxathiepanyl)  (14-oxaazepanyl) (1 4-dithiepanyl)

1.4-thieazepane 1,4-diaze
. S pane tropane
{1,4-thieazepanyi) {1.4-diazepanyl) {tropanyl)



35 do not express PKs, (2) increased PK expression leading to unwanted
cell proliferation differentiation and/or growth, or, (3) decreased PK
iﬁ{ an leading to unwanted reductions in cell proliferali@Ryygaans/nazes
d rentlatlon and/or growth. Over-activity of a PK refers to WO
2007/072153 PCT/182006/003646 -41 either amplification of the gene
encoding a particular PK or production gg_a level of PK activity which can
correlate with a cell proliferation, differentiation and/or growth disorder
(that is, as the level of the PK increases, the severity of one or more of the
symptomsEséntpiesos| hddialtli sosdraedrasses)cyngdensactisiiyc suwbeonssnited
the gonverse, wherein the 5 severity of one or more symptoms of a
cellular disorder ingrease as the level of th PK activity decreacses
"Treat", "treating'ffandy"treatment” refer t thod of allevi
abrogatlng a PK@ated cellular dlsorg;gzjd/or its attend t/
symptoms Wlth Jeg ard particularly to cancer, these terms simply mean

that the Ilf%amééhgﬁﬁfngp mdw@nﬁféﬁ%ﬁhﬂ’m}a 10 cﬂﬁ%ﬂm}l be

increased or that one or more of the symptoms of the disease WI||
reduced. "Organispn refers to any living e comprised of at Ieast one

cell. A living orgamnismican be as simple @ example, a single

eukariotic cell or a mplex as a mammaksiicluding a human being. 15
"Therapeuticg|instigetiwranount” refersdeathalamaunt of the compound
being adniiRidteid@hsdneridnl relieVe2toésemeyesstiviraine or more of the
symptomsaotiagcstisersletdeingsreateds d elaienaentedRrdre e orfected
can%@omraew@ zssw@ad@as&gam EREE fofigharus e

has at leagt.one,of e ec;t ucm e tumor
2) mh@ﬁ' ing ( Pnat IS, s?oevél}%rté o0 %{e eﬂgnﬁn LEPYIAT BeoRBlRyFY defined

tum m&éﬁaﬁsﬂ?‘ﬁ)tﬁﬁﬁrﬁﬂﬁw@%%m@fésaéﬁta(mﬁﬁlsalsfmwwgbw%ﬁwég one

extdnerpgetatanljrostdppimgheienT grabith tamn de4 JaolideivgdtG@onter exampie,

1@xtemt {ayicpeefeenbly, £lininalingue ReAsd DO eniicy R ORFcass A&iAadm an

Witham AR e thAoR %Eﬂ%r@ﬂé@% Q@§%M§%@5&i@$@ Wzgoté}ﬁe%f%% %fmovmg

Cont‘%%t'rp gﬂﬁggwd?}w'é@ﬁ Cﬁ o€ )e(aores q)fa Sgi{t&lﬁa@ cr:aPsKIncT%e but are not
etected efie

obs rve ct can

catdiffiCac R/ltyag?egyﬁkeor & @W&‘ﬁ&% m%@‘i‘ﬂ‘i\é‘?ﬁ%’ﬂoﬁ@l“&qﬁk Wl“t?feéocy‘;'i"e“e
natUlHPBHYRY FaftrepnFeeritouss i ehsertischieteteetivy strcidaifedtizom
1are it B ks rmyicichisyahehhic heféeatyidyt dleetedrfrana anchangeio nMturated
absence of change in a cell phenotype, a change or absence of change

in the catalytic activity of said protein kinase or a change or absence 5§
chafigaFY b irfenactish of 94 @*prein RiFiaBLRVIR Fiarr P l?ﬁibjlnﬁ and
partneré&aflnal aspect of this invention. "Cell phenotype" refers to the

outwarc\Appeasanse ahe @@i':@z HSRHE- Qkrthero3n iglogisalinction Ofén&m .

cell o fi & xamples, without limitation, of a cell phenotype are “Cell

size" cel gfowth, cell proliferation, cell differentiation, cell survival,
apoptosis, %?drefers to an oxygen double bond “=0" substitution.

20 “Hydroxy” or “hydroxyl” both refer to —=OH.
“Perfluoroalkyl” refers to an alkyl group in which ali of its hydrogen atoms are
replaced by fiuorine atoms.
"Optional" or “optionally” means that the subsequently described event or
circumstance may but need not occur, and that the description includes instances where
25 the event or circumstance occurs and instances In which if does not.  For exampie,
“heterocyciyl group optionally substituted with an alky! group” maans that the alkyl may but
need not be present, and the description inciudes situations where the heterocyclyl group



WO 2007/072153 PCT/IB2006/003646 -42 nutrient uptake and use. Such
phenotypic characteristics are measurable by techniques well-known in
"Natural binding partner" refers to a polypeptide that binds to a

w?a%??é% 573.%}%& in a cell. Natural binding partners can play a rofel {{p2006/003648
propagating a signal in a PK-medlated 5 signal transduction process. A
change in the interaction of the natural hinding partner with the PK can
manifest itself as an increased or decréagéd concentration of the
PK/natural binding partner complex and, as a result, in an observable
charigevimstivedbility 0 HneiRfods madémsﬁmﬁ@hgr@f\ﬁg%@l%cﬁr‘%rou;; s not
desciipdinne@tnpatdraw c,Jag'Figure 1 shows that a compound o? the
current invmgg%%how.e irliViVR tumaor growth inhibition and tumor growth

1 0

delay of HCT1. Urhan So10ra A 23 FHIRS M OREANS Y TS salbrikvirg” by some
mice BEUIEY ‘e e IenasAiRies Gsranunsicebt whar tangrdlia icafi s 2
Be nt4HecrsH sy Rerenisyinthetics iBtintete syinGahenoenilams SRS Buch
Schshatiraund SoeTnes2 200 S5aIEBARIRNGR I WIARL CHOE: Bcq
"bOQ')'ym-G%F@N'&&%@tﬁﬁcﬁWnngmgﬂg S"O%M%C&Zﬁ DA fat s 1) H
kno%m@Myﬂl%sqba%Ee eans ddl?gﬁ{o ?yl ethyl amme, ' MATRE4NE
dimethy| amine, "DMETmeans i VFb??r%?ﬁ?o%‘fyllﬁmgﬁ“yrﬁ@ﬁﬁswmﬁmm
dimeth{R GRSRRIESeE5% &RAL ~Ferro Erb Ciilr BEfumealing rveti®)| dabutybotionaly
1B thebriRaumisibged Qe rimtiopppyeletidintome, FEALE 0eaRMUBRIANY.  Optional
aminessTRAMweansitiliunt aangiercilis biayneansde bl AR e pheny
a2 el D e I
and 2 a 0 equa icable to compounds It,
and Jlia, %ch?ﬁe 1%%%!9% gf‘f’g%sﬁ’é Ié%g%cl\lé, P o %8 B PR of the
COSTE, ahr AFEB) BbPNEyHesiertviRkpracoytically pC@REK 3salts,
TN-BHRVERE CYdtEtes) oF (PyAEYIN HGTRE, NVIR3ARBr NOARBaC coE0R4GHE\ buch as
N-BRYSPIZNAHEII (PR @200 2072458 BEEHEAA06/903546 A2 SChBME:: -
1 illmwaifgﬂg Wﬁ!ﬁ?ﬁﬁfﬁé m&?@mﬂﬁﬁ@ﬁ;@ &%s%%&tmﬁ% an organism.
compounds; ofeHpdla 1 -Theami of the substituted aming, aci
1(a)isalkylated 1q i%gecgﬁ%gig#%%_ ?gﬁﬁg%acna %}h&)ma \PRE GFYRY s o 2
ojreating com o,unJ_' a% With &n- aiky _.ﬁf&*‘a@gﬂ?m B Pheyemigband siese not
An ARVARYSSPISAH ARV AR BBRdan ity administered compound.,

# "pharmaceutically acceptable excipient” refers to an inert substance added fo a
pharmacsutical composition to further facilitate administration of a compound. Examples,
without limitation, of excipients include caicium carbonate, caicium phosphate, various
sugars and types of starch, cellulose derivatives, gelatin, vegetable olls and polyathylene

25 giyeois,

As used harein, the term ‘pharmaceutically acceptabie salt” refers to those saits
that retain the biclogical effectiveness and properties of the parent compound. Such salts
include:

{1) acld addition saits, which can be obtained by reaction of the free base of the

30 parent compound with inorganic acids such as hydrochiorie acid, hydrobromic acid, nitric
acid, phosphoric acid, suliuric acid, and petchloric acid ang the tike, or with organic acids
such as acetic acid, oxalic acid, {D) or (L) maiic acid, maieic acid, methanestifonic acid
ethanesuifonic acid, p-toluenesulfonic acid, sallcylic acid, tartaric acid, citric agid, succinéc;
acid or maionic acld and the like: or

35 (2) salts formed when an acidic proton present in the parent compound either is
replaced by a meial ion, e.g., an alkali metal ion, an alkaline earth ion, or an aluminum ion:



5 is a commonly used alkylating reagent. A typical reaction condition of
alkylating 1(a) with an activated electrophilic double bond moiety is to
treat 1(a) with the activated double bond moiety in the prespecnfcle o‘{ﬂ% 03646
WRFMYBAEL. Subsequent aqueous work up affords compouhd: 1)
amino group of compound 1(b) is then protected with a hoc group to give
compound 1(c). This can typically be done by treating compound 1(b) with
Boc agent in the 10 presence of a base*ix typical condition is to treat
compound 1(b) with (Boc)20 in the presence of Me4NOH in MeCN as a
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into, & %@Qﬂest% rgg me]‘ﬁ { lucaxpngaé con E)on of converting the
carboxy icacid ??;ou |n 0'the methylrester roup 12148 Feat I(c) with methyl

iodide in DIFSRTHhE ﬁ?@%@ﬂ%@rﬁﬁﬁ baggn ol Y dPieaerivn efgseilyiar
an inteanrdtisessdr BigbhndsedrritmeationiioagpedSTissipound lle). This can

gypically bavdansisy tie ahoguRanyd aufes kdhoVillaislfosiaRASRAN R Nactivity of
aptr@fmqﬁwﬂgtan% yﬁt@ahﬁ%mmgﬂm&i&%%m%% Iég!iv\éﬂgﬂ Jf%%a io
in toluene %‘H? s workup gives compoun
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|(e) witthibly cha At K fhtlage i did sxpRE @ HnFh efeteeabins thpymbibdian of the
1nitregelyidlaompoWTd @ristirensagglated to give compound 1(g). A
t)if;'ial Conéﬂiﬂﬁbé’far&e@cymlfgntéstfﬁ tF@a@t&OéiHQQMH I%Whﬁggﬂ@ under the
e n or aile ic ion om
1(93( e@n;gcl%an{regf{louﬁ In lﬁn Iggbgﬁt qg?cnal'\lon %‘8 i%%t?gﬁeﬁne and

200@76‘1’*)‘1%%‘5’%%!1? B?f‘f’}sﬁai’&ghBW\%%ifﬁE%z 25 the disclosure of
which are iRedpsbig&ierele hitgineteraneeind/o) he @meme teeghings and a target
1P CPHB2D6/0G364 6 mah& dingthe @nipduR EiGR20RAchisRocadivity HPhNe PK,

1(9) d¥tneBdratdy, B3, Eﬂnﬁ?@&%‘%tﬂ‘h@@%ﬁ&%@f%%nr&%ma) Bi2ekeddng with
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test tube, contactsng may involve only a compound and a PK of inferest or it may involve
20  whole celis. Cells may also be maintained or grown in celi culture dishes and contacted
with a compound in that environment. in this context, the ability of a particular compound
to affect a PK related disorder, i.e., the ICg of the compound, can be determined before
use of compounds /i vivo with more complex living organisms is attempted. For celis
outside the organism, multipie methods exist, and are well-known to those skilled in the
26 art, to get the PKs in contact with the compoeunds inciuding, but not limited to, direct cell
microinjection and numerous transmembrane carrier techniques.
"In vitro" refers to procedures performed in an artificial environment such as, e.g.,
without limitafion, in & test fube or culfure medium,
"in vivo® refers to procedures performed within a living organism such as, without
30  limitation, a mouse, rat or rabbit.
"PK related disorder," "PK driven disorder,” and "abnormal PK activity" all refer to
a condition characterized by inappropriate, l.e., under or, more commonly, over, PK
catalytic activity, where the partlcuiar PK can be an RTK, a2 CTK or an STK. inappropriate
catalytic activity can arise as the result of either: (1) PK expression in cells which normally
35  do not express PKs, {2) increased PK expression leading to unwanted cell proliferation,
differentiation and/or growth, or, (3) decreased PK expression leading to unwanted
reductions in cell proliferation, differentiation andfor growth. Over-activity of a PK refers to
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Scheme 2 illustrates two routes through which compounds of formula |

weddd be made from intermediate I(g). In the first route of Scheme 2,
EtipUAH (g) undergoes a 5 nucleophilic reaction with an FETETB4RS{IARES

moiety. This nucleophilic reaction can be an acylation, alkylation,
sulfonylation, reductive amination or one of many other reactions that an
amine functionality carries out. A typical®cylation reaction condition is to
treat compound 1(g) with an acylating agent such as R'-COCI, in the

Pressinee Hhifaseh PGy e g&g&yﬁé@%g&%ﬁ ,in a solvent such as
dichi The reaction mixture |s 10 stirre a?rbué?\%’@gﬂ’d&aamei of PK
el e S UL Bt s ion s epea o

room,temperature for 12 hours.

compound Ei’ﬁﬂ‘.%‘@l%@%?&lbcﬁﬁﬁ’%ﬁ% Bresieetiitrdgen of compibadwip)dss of

therf\W/esé0 HisTdesiacrasptl. s 2006/E0864Gs 45 drieoVed 896, wherein the
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In

acidadiviyisakEgaction condition is to treat compound 1(h) wi
dioxane ang, D& eguent aqueous workup affords compound I(i).
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withr@sierated NaHCO3 and purification gives compound 1(j). Compounof

1(j) is then VY] ' nucleophile moiety. The nucleophile can be
an %?nOl ngﬁrﬁ%qo%@ﬁregg%%ﬁﬁn&he@ﬁuﬁ%ﬁ‘B 56fli g6 2hisprtaprressit witiving
the ch

0rlg?llo,lgraﬁﬂagé3 Tﬁf"%?'ﬁ/ﬁ?cé‘r TEXRNBE FosiRgis| eaketiaiathel dr(Psvitmaiex as a
nucledPhife BelkHings Tuatriglents of an alcohol in the presence of 2
"2quivalentybBeadcelc asti2DDB N ReRENESUMa% BV ThBound being
reaetioiismireateiofOfitos w0BIMEWRAR GBS SUURNLIGIRONED: o of the
Altegiaaidue boik{i &0 b, ealed Ygi{Hglﬁga(g@uiE% e&gg% eof, an amlr\(e In the ‘
Pressigee id-LAYKRLeRL T ese such o DIVEA TS VRr s sfcive
THF. Subsgquent work Up n a'p BT LRToLre e ddiaengefretsiol in the
resence bf bas&°SHERPARE FESCIdMBIEW DY purification give compound of
2fformula 1.RlUiternitipERg ¢ophpousion(iy carstinen auesergees ARk ligmor
reaction with an R@esédsigtrophile give compound I(k). The nucleophilic ‘
reaction ceayied gimdiaidthis stragst i n.he an alkylation, acylation,
eaelon caied s S SAReI 910D BIRLOR. SOV Sl
1(k) is carrqjﬁd out, E)é(litnre%gnﬁggcom%%und 1(1) with an aqylvating reagent in
,he presence of base A §p Trredlén EonarbrY tosimaBsiponndor more
1(1) with excess¥FHREE 2&ergipied MIP A darB€M and adding the resulting
solution toMenitoring” means observing or detecting the effect of contacting a compound
with a cell expressing a particular PK. The observed or detected effect can be a change in
cell phenotype, in the catalytic activity of a PK of a change in the interaction of a PK with a
natural binding partner. Techniques for observing or detecting such effects are well-
30 known in the art. The effect is selected from a change or an absence of change in a celi
phenotype, a change or absence of change in the catalytic activity of said protein kinase or
a change or absence of change in the Interaction of said protein kinass with 3 natural
binding partner in a final aspect of this invention.
"Cell phenotype® refers to the outwarg appearance of a cell or tissue or the
36 blological function of the cell or tissue. Examples, without limitation, of a cell phenotype

are cell size, cell growth, cell profiferation, cali differentiation, celt survival, apoptosis, and



isocyanate at OC. The reaction is stirred for 2 hours and subsequent
agueous workup gives compound 1(k). The ethyl ester protecting group
wc?%&%ﬁ)/é?mle nitrogen of 25 compound I(k) is removed tosgtyegza06/063646
compound of formula 1. This can typically be done by treating compound
I(k) with a base. A typical reaction condition is to reflux compound 1(k) in
dioxane and DCM in the presence of 2-3,equivalents of LIOH. Subsequent
aqueous workup affords compound of formula 1. In the second route of
Scheme 2, the Boc group on the pyrrole nitrogen is 30 removed to give
conpoenidufiEky Fibusan Sypiceithnbiprtachadaertshys taentirgscobip by nethniques
1(gwanithodvSthaRgacid. A typical reaction condition is to treat compound

1(g) with 4'Nalﬁggl %ﬂ&S&&gRﬁeﬁr}Q@&Ma §&9§1§p%8 't“ lelg‘gg ltﬁsa%%['*l%“?ai:] FT_K in a

afforohs crgm#qLénd 1(1). Compound I(l% can then undergoes a nuc eo'ﬁ ilic
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YroSig R ERIMEHHRECES A% 20 R FRISIMIPB iTFeractipyief e skt binsingagrg®r with
the pyriitleanitregdesoitdéll athe tnematermatiorafsi{lictedimicpast e PK/natural
cartedify baritbpsimpratesting thesay azalecNbaskoLRJCr MBQuNE Hlhe PK
Thqymnggg%ﬁrmmtﬁg‘rried out for this transformation can be an :
alkylation, acylation, suIfonyéigggésgﬁdt:ﬁcgigﬁ amina,tion. WO 2007/072153
PCT/182006/003646 -46 Retdfi itions are preferred
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the presgsrea-0dthase rficéypical reaction condition is to mix compound
1(1) with excess of base, such agdiREALD B and adding the resulting
solution to.an 5 iso te gt 0C. reaction mixture is held at 0C for ,
about two _?%ﬁ sugffgy%%%ne%qaﬁehtglaéEeagggf\lﬁo?ﬁrﬁg T i%g@cg}rhr%vé“ %ﬁ(sr‘ﬂ}t.heﬁc
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activieseiytgroap suetivappioaiioisremploindthie fireseiiee of a base such as
2 equivalents of DIPEA, in a solvent sygdmast 1,2-dichloroethane. 15
Subsequent aqueous workup gives compound 1(n). The ethyl ester .
protegting gyoup on the pyrazole nitrogen gkeompound I(n). js rem 3
typiﬁlgﬁgné%gasemthebﬁ%e/baﬁg%@unm tygéal/r\éagf tion0,H
condit oni'g to mix compound I(n) with T*E%é? a protic solvent such s e}
methanol o’llowed by purification to give compound of formula 1.
Alternatively, the ethyl ester protgctiﬁg group on the pyrazole niggogen of
20 compound 1(m) is remayed-to éie((e the free hase compo 2This
can typically be done by treatin%;orﬁ@éﬁ% 1(m) with a base.|A ty{ita¢
reaction condition is to reflux co@bound I(m) in dioxane a8 DCM in the
presence of 2-3 equivalents of Li&H. Subsequent aqueous workép
affords compound I(0). CompouRg 1{0) then undergoes a nucleaghilic

reaction with an R' electroph ety. This nucleophilic react n“be
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25 acylation, alkyfation, sulfonylation, reductive amination or one of many
other reactions that amine functionality carries out. A typical acylation
ndition is to treat compound 1(0) with an acylatln agent such
W(gezéﬂg}%ﬁoﬁgl in the presence of a base such as 2 equwalentg o SRR
a solvent such as dichioromethane. The reaction mixture is stirred for four
hours and subsequent aqueous workup and purification gives compound
of 30 formula 1. Unless indicated otherwise, all references herein to the
inventive compounds include references to salts, solvates, hydrates and
complexestitreseof, innrtdrsaiateshdayddtascanteaasiplexds;ofisalisc make
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the fr%% 15 %m&ogng Bis extremell}/ tE ﬁlé
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us SaMpaATe fa frécisinst oftsD th i apteionisdcBRsh eemePrE 4 pih chioro
obtathybahdromtets1Sadtfollowing similar methods. Suitable base salts are

formed frosrd asasew BiahEas AN MG SAlSutIaN B 8sh2fd NbIBethRind in
alumwgﬁerﬁf;%h%o%%ﬁégﬂaﬁ Nﬁ%k‘z%w %%a%%lém&%n%%@‘ﬁ%z

glyﬁ1 §1 sine, esium, p?_rg ine, Iam otassium, sodium,
25 & osure’cf which are i herem rea ere

tromethamine and  Zinc sans: For a review on sutable salts, see
"Handbook of Pharmaceutical Salts: Properties, Selection, and Use" by
Stahl and Wermuth (Wiley-VCH, Weinheim, Germany, 2002), the 25
disclosure of which is incorporated herein by reference in its entirety. A
pharmaceutically acceptable salt of the inventive compounds can be
readily prepared by mixing together solutions of the compound and the

desired acid or base, as



appropriate. The salt may precipitate from solution and be collected by
filtration or may be recovered by evaporation of the solvent. The degree
wbdenizatign in the salt may vary from 30 completely ionizegictoymtaaiosess
non-ionized. The compounds of the invention may exist in both unsolvated
and solvated forms, The term 'solvate' is used herein to describe a
molecular complex comprising the compgaound of the invention and one or
more pharmaceutically acceptable solvent molecules, for example,
ethanol. The term 'hydrate’ is employed when the solvent is 35 water.
Pharmaceutically acceptable solvateenia accordance with the Invention
include hydrates and solvates wherein the solvent of crystallization may
be isotopically substituted, e.g. DZQ\! dé{ tone, d6-DMSO. WO
2007/072153 PCT/1B2006/@Q3644 - included within the scope of
the invention are complexes such ag<clathrates, drug-host inclusion
complexes wherein, mn%t thithe af@ﬂgameiﬁba@r:olvates, the drug
and host are pregeqt in“Stoichiometric or non-stoichiometric amounts. Also

&xes of the drug containing two or more organ aﬁ &
g g g L?

included argi

inorddfie & which may be in stoichiometric orgto,c-N NH
non-stoichi eg_r)lc mounts. The resulting complexes may be ionjzZ&d;
partially ioniz&d, of Hon-ionized. For a review of such complexedzise it
Pharm Sol, 64&4(8), 1269-1288 by Haleblian (August 1975), the dlscloEure
of which is incorporated herein by reference in its entirety. Also within the

scope of the m%nﬁon are poiymor Faradrugs, and isomers 10 g, R
(Indéltgl JQB ‘gﬁom%g@@ﬁ“ ut ic isomers) of the inventt 20
compotin atives-of’com s ofithe invention W%%&%N_(
little or noHpharmatlogical acti emselves butF{:an when
administered to ja patient, be con%‘:ed into thElnv ed:ompoundf for{m)
~example, by ﬁy{r\olytlc cleavage. Such derlvau\(e arel—réfferred to as
'‘prodrugs'. FurtHer information on the use of drugs fbe found i ik,
'Pro 15 drugs aéQNq%el Delivery Systems, V I 14, AC ‘gymposm 2 9
Serleécggl-“mpg@v Stella) and 'Bioreversible Carrlergtﬂn(mﬁmlﬂ—{
Design’; Pe Press, 1987 (ed. E B/Roche, American R

o ; : HN
Pharmaceuﬂc?@\s@omatlon) the disclosures of which are i rpor‘ﬁd i)

herein by refegence in thejr entiretiés. Pfodrugs in accqoretance with the
invention can, for example,"pe produg\gd by 20 replacing appropriate
functionalities present In the mveriilve pourtds with certain moieties

known to those skilled in the art &S ' yeties' as described, for
example, in "Design of Prodrugs" y Bu gaard (Elsevier, 1985), the
disclosure of which is incorpor 8rein by reference in its entirety,

Some examples of prodrugs in accegdance with the invention include: 25

(1) where the compound contains a carboxylic acid functionality (-COOH),

an ester thereof, for example, replacement of the hydrogen with
(C1-C6)allsdninenchiivertines compatsdiconiningian alepboldischamality can be
(-Okha vt edheseat 1fgr axammnle; J&@é&ﬁ%&%ﬁ@ét%&%%%@“ NMBQrgoes a

§C1:GRlalARYIR ﬁmﬁbxh AU EADG, CFMPRISSINRISEh can be an
prlmaw or sei ary amino unCtlon rrto
ation, alkylation, sulfonylatwn reductive amination or one of many other reactions that

an amine functionality carries out. A typical acylation reaction condition is io treat
compound l{g} with an acylating agent such as R'-COC!, in the presence of a base such
as 2 equivalents of DIPEA, in a solvent such as dichioromethane. The reaction mixture is
16 stirred at between 0°C and room temperature for 12 hours. Subsequent aquecus workup
gives compound I{k}. The Boc group on the pyrrole nitrogen of compound {h) is then



30 NH2 or -NHR where R 0 H), an amide thereof, for example,
replacement of one or both hydrogens with (C1-Cr0O)alkanoyl. Further

wemmpLssef replacement groups in accordance with the forgggjﬁgm%m%%
examples and examples of other prodrug types may be found In the

aforementioned references. 35 Finally, certain inventive compounds may
themselves act as prodrugs of other of the inventive compounds. WO
2097/072153 PCT/182006/003646 -49 Compounds of the invention
containing one or more asymmetric carbon atoms can exist as two or
morE"BRPE GsaiteremvhiE ¢ Tompmulypialiiie: IBMRNBP BLARKAIRS @ a strong
alkemwid. oralimty ieBeI N QURNIGRORB LIS/l i SRMESS,ale
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' ion is optically/ RPRIS AR RS 79 picaath apyine or one of

wh e counteriqn is optically active,
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purg,BEaCUrsor or rn%solution of the racemé’trgs(%"rc?n%: fREINRDI basg pish as
derivative) using: Jor exariple’ EhirSH PREFeRE 88T niduRl eivfsrselsgtaptly as

I HPIEFRIB g RIRIg %R & aserfurie o T S fntiewsie reotisaiympay Benpound of
rea®@Wi@ith a suitable optically active compound, for example, an
alcohol, onltsritmanasenibene )@ar 60 INReBEL CARIALS AR ?e%iﬁlicnou&m an R
basirdreisly, g;oeaggr%gﬁsq(,sychﬂ%tqﬂ%ggp%gd or ggggengll,etd ylamine. "
Th@réﬁéb‘;'ﬁl@&@%&&eé%%meaﬁi? mixture rinaﬁ/ e separate é/c fried “out for this

scehromatography and/or ractionar crystaly aHOR iRicEn eedvaiuenaptipion.  An
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Stereoche St BhPIIARIGr Scheme 2, the Boc group on the pyrrole nitrogen is

30 removed to give compound (). The can typically be carried out by treating compound ¥g)
with a strong acid. A typical reaction conditton is to treat compound Kg} with 4N HCl in
dioxane and DCM. Subsequent agueous workup affords compound Ki}. Compound £33
can then undergoes a nucleophilic reaction with an R* eiectrophiie give compound i{m}.
Because the —NH, group attached io the pyrazoie in compound I} Is less reaciive than

35 the pyrrole nitrogen of I}, the fransformation of It} to H{m} can be carried out without
protecting the pyrazole ~NH, group of compound Ki}. The nucleophilic reaction carried out
for this transformation can be an alkylation, acylation, sulfonyiation, reductive amination.



Compounds" by E L Eliel (Wiley, New York, 1994), the disclosure of which

is incorporated herein by reference in its entirety. 35 The invention also
wdslesdsptopically-labeled compounds of the invention, wieresmmneissss

more atoms is replaced by an atom having the same atomic number, but

an atomic mass or mass number different from the atomic mass or mass

number usually WO 2007/072153 PCT/4&2006/003646 -50 found in

nature. Examples of isotopes suitable for inclusion in the compounds of

the invention include isotopes of hydrogen, such as 2H and 3H, carbon,
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acetone, dﬁﬁ&%ﬁgwc%P&Hﬂd%@? t?ﬁ:{!&éﬁﬁ&“%ﬁ'&te&d%f%moﬁ nivogen of

harmaceut n? Fse ma(}/ bde adminis as crystalline or amor
18 e W&

proopu{:'}g OF miktUreS TEre P Fhey may 08>S TRIPGe xgﬁ\%l‘éa“atgp‘ca“y be
soliPPIgY, Wﬂf&bfé’%ﬂﬁéW%tﬂ%%u@ht&cﬁ\réﬁﬁﬂ%ﬂléﬂ“%” is to refiux
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include references o salts, solvaies, hydrates and complexes thereof, and to soivates,
hydrates and complexes of salis thereof, including polymorphs, sterecisomers, and
isotopically iabeled versions thereof,

35 Pharmaceutically acceptable salis include acid addition and base salts (Including
disalis).



- 35 Pharmaceutical compositions suitable for the delivery of compounds of
the invention and methods for their preparation will be readily apparent to
i in the art. Such compositions and methods for their
“ﬁ%ﬁ%&i?ﬁgcan be found, for example, in WO 2007/072153 PCT/IB2006/003646
PCT/tB2006/003646 -51 'Remington's Pharmaceutical Sciences’, 19th
Edition (Mack Publishing Company, 199 _2 the disclosure of which is
incorporated herein by reference in its entirety. Oral Administration The
compounds of the invention may be administered orally. Oral
admivithistiasid Sulaynisailesswrailaning, SRhALRSGRMBRYIE %Qi@ri}gn?ples
gastiginiesting tra&%tgg,,bu%gg&ﬁg{egubg%%g{eadnynsl trtatlonbmaég/ e
emp@mgé/,s}m@%h the compound enters the blood stream FirEaR F erronate,
the mouth. Formulations Suftabie 16t of AP SdnffiftpiRioASYRRIdOGsie fumarate,
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mucetanerue), OHRS SRS A oK bR e il oo crerainyarogen
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typieaihEoram woa: 18169 MRl heAogage form. In addition t the érug,
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Ldnclyde sodi starch glycorate, Sodium R iR sendisisesatal@amples
carboxymethyf Centfos¥IRtss EFraeitise sy corispovidovienine, diolamine,
polR R oy GieeneRiEtmyealinlbse olamioso crystaine 2elit0 S iine and
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and sodiumvedginele obanasilbaif) sl RieaaRL ML SamRLise flom | wide,
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compounds of the invention may exist in both unsolvated and solvated forms.

The term 'solvate’ is used herein to descrive a molecuiar complex comprising the

compound of the invention and one or mors pharmaceutically acceptabie sclvent

molecules, for example, sthanol. The term ‘hydrate’ is employed when the solvent is

35  water. Pharmaceutically acceptable solvates in accordance with the invention include

hydrates and solvates wherein the solvent of crystallization may be isotopically
substituted, e.g. D,0, ds-acetone, d-DMSO.



WO 2007/072153 PCT/182006/003646 52 Tablets may also optionally
include surface active agents, such as sodium lauryl sulfate and

W(Q%X Sjels 994? 80, and glidants such as silicon dioxide and tale \\ViBBas 003646
present, surface active agents are typically in amounts of from 0.2 wt% to
5 wt% of the tablet, and glidants typically from 0.2 wt% to 1 wt% of the
tablet. 5 Tablets also generally contain A}ébncants such as magnesium
stearate, calcium stearate, zinc stearate, sodium stearyl fumarate, and
mixtures of magnesium stearate with sodium isuryl sulphate. Lubricants
generally aigopres@at wiramios sisdeamnitd v avitiin terel EbrpiSrepsatarabiathrates,
ffO%Qg%M%é@s?bMé?ane%@ taklRkn QFP@Jn%%Qe/ @ﬁ@%m%ﬁgﬂ%oivams the

|nclléde anél oxtdants co Qraqts flavo ln n%en s% o F@gpservatl

tasteﬂr’ﬁ Ing aargr?és Xénl‘ﬁ IéhiO{g_% ets con aln up ‘Bomc’ga W{é/g ? mcmded
fron?rﬁkfé’mpf@e\ﬁ/ﬂif 8 418 l?P"‘@%‘WEb/B"‘tﬂ rﬁ’&é‘f‘”ﬁcﬂ’rﬁ‘aé‘ﬁib%ﬁd@(/\)f‘% Q%”&tﬁﬂ?tp&?ae”ts
vtvomditiensy feerin atoishiometigooronabeirichiproetts divputdyg riimg, resuifionemplexes
abow=0 .25 widedpabantidizedYed ubriganied altkes RleBdsMaynb&mpiexes, see J

compgssed; déﬁ?%b/ %@M ﬁ@ﬂefsyt%@émaw %@J@@i@ f, & RIEOESIAY of which is

portlons of n& ternatlvqiy wet -, or melt- -granulated, melt
0 a herem nca |
congeaig OF extruded before ettlng The final formulation may include

one or moaﬂs‘-‘ra%vg H5a°ARES Bk 1B AXEMHIU A BEMIOR En B ARt Ead Taomers
Tfornfinetidnoobtisl oeniretiic 80 tritomade tatmarsPifdbaineniivie apMrsadge
Forms: Tabietainéel.ol" chyiddukdebernisn mndntiod aghithamalarsal fitte or no

DekBﬁérr%c%bd\kaYacW%&%N@@ﬂl@é%%@%&%% QJ M@ﬂ&faonverted
Wh'%‘t's g?ﬁ?\!@n%at& BSuﬁH% % '@8&% §>¥’hg§r& %%/ava MIAONS are

for oral administration mag ormulate
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Verma at ag, Pharmaceutical Technglogy On-line, 25(2), 1-14 (
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RtramusculdMERE gﬁ%ﬁﬁ%@%@'@ﬂ?ﬁf@%ﬂ&%ﬂ%@Bﬁw i f=50H). an ester
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solutions Whﬁ?mﬁ@@yﬁé}%ﬁ'jﬁbund comains a primary or secondary amino functionality (-

30 NH:or -NHR where R # H), an amide thereof, for example, replacement of one or both
hydrogens with (C4-Cyg)alkanoyi.

Further examples of replacement groups in accordance with the foregoing
examples and examples of other prodrug types may be found In the aforementioned
references.

35 Finally, ceriain inventive compeunds may themselves act as prodrugs of other of the
inventive campounds.



excipients such as salts, carbohydrates and buffering agents (preferably
to a pH of from 3 to 9), but, for some applications, they may be more
suitabl formulated as a sterile non- aqueous solution or as a dried form to
WL I conjunction with a suitable vehicle such 5 as stdifi&/IB2006/003646
pyrogen-free water. The preparation of parenteral formulations under
sterile conditions, for example, by lyophilization, may readily be
accomplished using standard pharmacdégutlcal techniques well known to
those skilled in the art. The solubility of compounds of the invention used
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mist), or ne without the Use of a b suitable prope suc
30 FASGmKMioroethane or 1,1,1,2,3,3,3- heptafluoropropane.

Sterecisomeric congiomerates may be separated by conventional techniques
known to those skilled in the arf; see, for example, “Siereochemistty of Organic
Compounds” by E L Eliel (Wiley, New York, 1994, the disclosure of which Is incorporated
herein by referencs in its entirety.

35 The invention aiso includes isotopically-labeled compounds of the invention,
wherein one of more atoms is replaced by an atom having the same atomic number, but
an atomic mass or mass number different from the atomic mass or mass number usually



For intranasal use, the powder may include a bioadhesive agent, for -
example, chitosan or cyclodextrin. The pressurized container, pump,

Rray. atomizer, or nebulizer contains a solution or suspengiofRidhSuess4s
W%é‘r}ﬁ%%zﬁas) of the invention comprising, for example, ethanol, 10

aqueous ethanol, or a suitable alternative agent for dispersing,
solubilizing, or extending release of the active, a propellant(s) as solvent
and an optional surfactant, such as sotbitan trioleate, oleic acid, or an
oligolactic acid. Prior to use In a dry powder or suspension formulation,
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adminis'[ereﬁé”c@rﬁé@@ﬁs 2003 0hiRARY SRS iERSiEOSAS one or more
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any combination thereof). Generally, they w: be admmtstered as a formulation in
30  association with one or more pharmaceutically acceptable exciplents. The term "excipient”
is used herein to describe any ingredient other than the compound(s) of the invention. The
choice of excipient will to a large extent depend on factors such as the particular mode of
administration, the effect of the excipient on soiubility and stability, and the nature of the
dosage form.
35 Pharmaceutical compositions suitable for the delivery of compounds of the
invention and methods for their preparation wili be readily apparent to those skilled in the

art. Such compositions and methods for their preparation can be found, for example, in



example, in the form of a suppository, pessary, or enema. Cocoa butter is
a traditional suppository base, but various alternatives may be used as
appropriate. 10 Formulations for rectal/vaginal administration may be
W%#I?m@@a:‘to be immediate and/or modified release. Modifi&elTfHigaieL03646
formulations include delayed-, sustained-, pulsed-, controlled-, targeted
and programmed release. Ocular Administration Compounds of the
invention may also be administered difer’étl'y to the eye or ear, 15 typically
in the form of drops of a micronized suspension or solution in isotonic, pH-
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SE Binders are generally used to impart cohesive qualities to a tablet formulation,

Suitable binders include microcrystalline celluiose, gelatin, sugars, polysthylene giycol,
natural and synthetic gums, polyvinylpyrrolidone, pregelatinized starch, hydroxypropyl
celivlose and hydroxypropyi methylceliulose. Tablets may also contain diluents, such as
lactose (monohydrate, spray-dried monohydrate,' anhydrous and the liks), mannitol, xyiitol,

35 dextrose, sucrose, sorbitol, microcrystalline cellulose, starch and dibasic calcium
phosphate dihydrate.



10 kg human, this would amount to about 0.07 to about 7000 mg/day,
preferably about 0.7 to about 2500 mg/day. In some instances, dosage
levels below the lower limit of the aforesaid range may be E‘%

WG AUH(#4tE>while in other cases still larger doses may be useg)ﬂF ﬁ% Elﬂ%ﬁ‘m
causing any harmful side effect, with such larger doses typically divided
into several smaller doses for administration throughout the day. 15
Kit-of-Parts Inasmuch as it may desirab?® to administer a combination of
active compounds, for example, for the purpose of treating a particular
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34 6- e cerro C pyrazole 5(1 H}-carboxylate

Parenteral dmrmstration
The compounds of the invention may aisc be administered directly into the blood
stream, into muscle, or info an intemal organ. Suitable means for parentaral administration
include intravenous, Intraarterial, intraperitonea!, intrathecal, Intraventricular, infraurethral,
~ intrasternal, intracranial, intramuscuiar and subcutaneous. Suitable devices for parenteral
35  administration include needle (including microneedie) injectors, needle-fres inieciors and
infusion techniques.



O N H3C CH3 H3C CH3 N H3C CH3 cl EtO2C-N N-BM } Et02C-NN" NH
Et02C-N N-Boc ---(r) HN DIPE4 O HN O H2N {(!3) CH2CI2 6toitb O
H3C CH3 O I/ CH3 HN H3C CH3 O Et02C_NN N- I IN CI3CO~0OCC{3 ~'
WEHYH A CH3 N 1d EtN H3 DIPEA HN 6 O HN O CH2CIZPRPERIMEESs46
"MeOH CH3 1c /1 15 Preparation of Compound la: 5-tert-butyl 2-ethyl
3-(benzoylamino).6,6- d imethyl pyrro lo
[3,4-c]pyrazole-2,5(4H,6M-dicarboxyiat&3To a cooled (0 'C) and stirred
solution of of 1(g) (12.0 g, 37.0 mmol) and DIPEA (13.0 mL, 74.0 mmol) in

dichlorometane£1Q was drop wise added a solution of benzoyl _
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95.0 %) aa i ' g@po MHz, CDCI3) 5: 1.44.- 1.56
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12-etojitBr¢4ntly beatrerrey Hannis 03LoB ahRlbihte formulation technigues, such as the
dimetbidmsieoief 3o slacazalerd aa oM ) dicarboxyiate. 5 (m %1_2%42 gqﬁl
1H NMR - L -d, pm 1.44 - 1. m,
0 Cy%ﬂ_,(ég%ﬁggg%f’%&iﬁaf%rﬁ wy%ﬁg@mwﬂfaaéowlazeﬂ)tq b ipynediate
Hy & 9 & &1_1 v s_e«.].%&dcﬁ?fizrmap%@mm%,ilchr)elﬁﬁﬂ}ay@i—, sustained-,
J= 2Nt sontapfie G GRS PA B pivismedl 2B asd eThadcompauriastanis)i9d%ion
15yielaidyorn fegaaietidesizosoibesaoybol CBIOrser RROYRIRINFESLHASIIN s an
acdtatmraad dpsppevidiigHifed FoRdast P uiY 2R Ad(G-ugigbenzoy
)).al?ﬁl'ﬁﬂ]_aﬁoﬁé feiaa@ (ng—coated sterg d .micn [
dimetfyipygralol3.4 clpyrazole-2, ?Aﬁq,Gpl\ﬁ)L-ﬁlcarB%%ﬁﬁf’e. ~-N -< CH3 1H
N ) OROFORM-d) 5 ppm 1.43 - 1.57 (m, 12 H3C/---0
HN O~CH3HPTRRYIES 8 i nventan 3py) akee 9 @ik OB Hep2aM) .53 in or
201 HyresOeR et o dRIMEIM P17 1ROSERIMENT . BvhichSRrinatationt) @ s B dsThchude
H) gels, hydrogels, lotions, solutions, creams, oinfments, dusting powders;, dressings, foams,
films, skin paiches, wafers, implants, sponges, fibers, bandages and microemulsions.
Liposomes may also be used. Typical carers include alcoho!, water, mineral off, fiquid
petrolatum, white petrolatum, glycerin, _poiyethyiena giycol and propyiene glycol,
25 Penetration enhancers may be incorporated; see, for example, J Pharm Sci, 88 (10), 955-
838 by Finnin and Morgan (October 1898). Other means of topical administration include
deiivery by eleciroporation, iontophoresis, phonophoresis, sonophoresis and microneedis
or needle-free (e.g. Powderject™, Bioject™, efc.} injection. The disclosures of these
references are incorporated herein by reference in thelr entireties.
30 Formulations for fopical administration may be formulated to be immediate and/or
modified release. Modifled release formulations include delayed-, sustained-, pulsed-
controlled-, targeted and programmed release, r

35  Inhaled/Intranasal Administration

The compounds of the invention can also be administered intranasaily or by
inhalation, typically in the form of a dry powder (either alone, as a mixturs, for example, in



F_750-7.61(m.1H)8.08-8.20(m, 1H)11.34 (dd, J=17.71, 13.19
Hz, 1 H). LCMS (APCI, M+H"): 447.6. Method of 1a: Made in 91% vyield
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andnarimydeigkearaesyardfyibgchloride. 6a H3C OH3 5-tart-butyl 2-ethyl
3-(acetylapipQ)R. GUMEtHY BHRIO[Bdh ddiBtin or HPMC), blisters and cartridges for
Cprrgez (?e!:ea% lr(éallﬁdre gr %Sﬁﬁﬂ%y#?éﬁ be formulated to contain a powder mix of the

20 compound of the invention, a suitable powder base such as lactose or starch and &
performance modifier such as Heucine, mannitol, or magnesium stearate. The iactose
may be anhydrous or in the form of the monchydrate, preferably the latier. Other suitabie
excipients inciude dextran, glucose, maltose, sorbitol, xylital, fructoss, sucrose and
trehalose.

25 A suitable solution formulation for use in an atomizer using electrohydrodynamics
to produce a fine mist may contain from 1jg o 20mg of the coempound of the invention per
actuation and the actuation volume may vary from 1yl to 100uk. A typical formulation
includes a compound of the invention, propylene glycol, sterile water, ethanol and sodium
chioride. Alternative solvents which may be used instead of propylene glycol include

30 glycerol and polyethylene glycol.

Suitable flavors, such as menthol and levomenthol, or sweeteners, such as
saccharin of saccharin sodium, may be added to those formulations of the invention
intended for inhaled/intranasal administration.

Formulations for inhaledfintranasal administration may be formulated fo be

35  immediate andior modified release using, for example, poly{DL-lactic-coglycolic acid
(PGLA). Modified release formuléﬁons inciude delayed-, sustained-, puised-, conirolied-,
targeted and programmed release.



~N N-/< / CH3 'H NMR (dmso-de) ti: 1.34 (t, J = 8.0 Hz, 3H), 1.42-1.45 (m,
9H), H3C HN -(\- 1.56 is, 3H), 1.57 (s, 3H), 2.12-2.13 (d, J = 4.0 Hz, 3H),
4.36-4.43 NCO CH3 (m, 4H), 10.15 (s, 1 H), LCMS (M + Ht 367, H3C((
Whethutr fia: Made in 54% yield from 1(g) and acetyl chlorRfer/2006/003646
5-test-)utyl 2-ethyl 3-(Isobutyrylamino)-6,6 H3C CH3
dimethylpyrrolo(3,4c)pyraaole-2,5(4H,6H)dbcarboxyiate. 0 N O CH3 'H
NMR (dmso-d6) 6: 1,11 (d, J - 7.1 Hz, 686); 1.34 (t, J= 7.1 Hz, CN - N~
+OH3 3H), [1.43 (s), 1.46 (a) 9H together], [1.57 (s), 1.58 (s) 6H H3C)2 HO
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- 4.38-4.44 (m, 41-1). S.
3'2% gr%zaroglfv%.l_glch as8 benzansomum chioride. Such formulations may also be deliversd
by lontophoresis.

25 Formuiations for ocular/aural administration may be formulated to be immediate
andior modified release. Modified release formulations include delayed-, sustained-,
pulsed-, controlied-, targeted, or programmed release.

Other Technologies
Compounds of the invention may be combined with soluble macromoiecuiar

30 entities, such as cyclodextrin and suitabie derivatives thereof or poiyethylene glycol-
containing polymers, in order to improve their solubility, dissolution rate, taste-masking,
bioavailability and/or stability for use in any of the aforementioned modes of
adminisiration.

Drug-cyclodexirin complexes, for example, are found to be generally useful for

35 most dosage forms and administration routes. Both Inclusion and non-inclusion complexes
may be used. As an alternative to direct compiexation with the drug, the cyclodextrin may
be used as an aukiliary additive, ie. as a carrier, diluent, or solubilizer. Most commoniy



i H). LCMS [M+Hj407. Method of 1a: Made in 70% yield from I(g) and 1la
cyclobutanecarbonyl chloride. H C 5-tart-butyl 2-ethyl

wé%,% yelopentylcarbonyl)amino]-6,6- 3 CHs dimethyl pyrrolo.pepyyga006/003646

pyrazole -2,5(4H,6h)-dIcarboxylate. 'N 01N~ 'H NMR (dmso-d6) 6:

134 (t,J=7.1Hz,3H (a), 1.45s N-Q CH3 (,), [1.43 (), () O O--CH3 9H
together], 1.53 (m, 1H), [1.56 (a). 1.57 () 6H together], 1.65 HN 0 CH3
(m, 51-1), 1.85 (m, 21-1), 2.90 (m, 1H), (4.38 (s), 4.42 (s) 2H together],
4.41 (q, J = 7.1 Hz, 2H), 10.11 (a, 1H). Anal. (CH62N40s) C, H, N. LCMS
(ARGdNbt thasedRindsdd ethathod-1 bethicaie JrOBRooyRddeHions. IxpmaiRE of 2gpich
cyc}gapggq&ggﬁ,mp@ylmjmgm HRCvbeierHbutyl, 2nvetialo2518 and WO 98/55148,
3 [(ﬁycdo C%XX ?&P&ﬂfﬁ?%@lﬁ‘é&&%a@.‘éﬁm by reference in their entireties.

|met pyrro 3,4-c|pyrazole-2,5(4H,614)-dicarboxylate. O~-N--- O CH,
'H I@%ﬁ%msodsﬁ 1.21-1.39 (m, 51-1), 1.34it, J = 7.1 Hz, 3H), 1-13C 0O
$HN / O CH&¢rmauay! heschiy orrroyedasm r[ﬁtgsd(g)ﬁ ae#@)dgpi on the subject
togetiey] redtéeH Bid Eleity, diNhel1dBbriar, @HQMLIBR(the 2By, of 4BinnisTa4pn, the
4.4 25{0bsift dor 1k bdriBaukd bhd thakidereRbh3dMN QIR striblrg hyislcibdhS CdlElk:, an
M-H_é ec‘tlz\??s? d%s Mg .D ﬁc%iy"\ﬂﬂM %fga%éﬁtyd%ﬁl‘i f{gﬁgd&g)@nﬁ’g Ere%‘}g body weight

cyclohexaneca bon lori

rt-put
3. [(rﬂ"é't Ht() % éodal?ﬁe ﬁ | B’Ergrﬁlad’ in Q/ ng%e or <¥ vided doses. Fora 70
18,44 ﬁmmwz@mremma%%&%ﬁéo BRa TIR0-Tey/dRy - PEeigrftin pPout 07 fo
(dmabeds)58n h@deyt, i sofelinstandisl)difsade ieadisloden fip oy it giH® giresaid
togeihied, rﬁ&y@e (RAbeel théh (@)eikinIRIREH, chéd die8 il |drii dd36E Hibe used
\Z%Ht%i(ﬁc) : :igiagg‘héﬂ%l baLl b2l bucﬁ lﬂﬁdégu%@(tg&g?q%%%g&é%vem
(0] , er na |
'%%WQ?J RSIWRIEF?% gﬂaq%‘%'égﬁeﬁ%d of Is: Made in 84% yield
m-!?—@‘-}—éﬁﬁ methoxyacetyl 14a chloride. 5-tart-butyl 2-ethyl
6,6- dmethj@@ﬂ(@éwahﬁy@mf@ggm@e panEppger a combination of active compounds,
ylcarbpayd)aneirio] s el okl «f | pyatizp ke 12/5¢0 kN, Giddadd b ath@tion, it is within the
dicargxy|atge prabbnt iVelabiativi N ME(Raaneaies bobtbbitbas, /alidda;, one
3H), &l%l ABB?‘S&’]‘ R (é)co E&Aé'\'n a%éi%‘ééhﬁﬁk e R{dehiod -n%38 chnlehléntly be
eH). f 1} %\o ;“-gN 2L m w&l‘m 4!%113 the
3, SETREHY Eae F0 516 4 e 5 R
|_C|\/|lst Gs\p:hs@pnmqqq-qu%gtwo or more separate pharmaceutlcai composntmns at ieast
one of which contains a compound of the invention, and means for separately retaining

said compositions, such as a container, divided bottie, or divided foil packet. An example
of such a kit is the familiar blister pack used for the packaging of tablets, capsules and the
25  like.

The kit of the invention is particularly suitable for administering different dosage
forms, for example, oral and parenteral, for administering the separate compositions at
diffierent dosage intervals, or for fitrating the separate compositions against cne another,
To assist compliance, the kit typically includes directions for administration and may be

30 provided with a memary aid. '
Examples

in the following examples and preparations, “BOC”, “Boc” or “boc” refers to N-feri-
butoxycarbonyl, “CBZ" refers to carbobenzyloxy, "DCE" refers to dichloroethane, "DCM”
refers to dichioromethane, DIC” refers to diisopropyicarbodiimide, "DIPEA” or “DIEA”

35 refers to diisopropyl ethyl amine, DMA refers to N,N-dimethylacetamide, “DME” refers fo
1,2-dimethoxyethans, "DMF" refers to dimethyl formamide, "DMSO" refers to
dimethylsulfoxide, "DPPP” refers to 1,3-bis(diphenyiphosphino)propane, *HATU" refers to



15a Method of 1a: Made in 82% yield from 1(g) and tetrahydro-furan-
2-carbonyl chloride. WO 200711172153 PCT/IB2006/003646 -61
W tg{%u,}re]and Example # Chemical name, Analytical data and comments
art i1°2- -ethyl 6,6-dimethyl-3-C (tetrahydro-2H-pyran- Z-Vf TABEA0E/ 646
carbonyl) amino] pyrrolo[3,4-c]pyrazole-2,5(4H,6H)- O N O dicarboxylate.
N N-{ CH3 'H NMR (dmso-de) 5: 1.34 (t,J = 7.1 Hz, 3H), 1.37 (m, 1 H),
[1.42 H3C 0 HN O'-CHS3 (a), 1.45 (a) glﬁ together] 1.52 (m, 3H), 1.57 (d,

J =6.8 Hz, 6H), /c.0 CHs 1.80(m,1H),1.97(m,IH), 3.54 (t of d, J,= 10.8,
Z]d f@gmﬁa (WA, A M2 (b iy Turb Tl 2o grb ét@r 10. 7&ru
efer I3%yeh é%ﬁ éQ@Wh“ctie% %gglwonu) M 4 ?Féﬁﬁ g?]sgh te HOAc

162

tetraﬁ O ac%ﬁ Fgon e ?ﬁf e %’f{@ﬁyﬂmwtgagﬁlg,hydrate “IPA” refers to
6,6- 5%@%&/?@5?& H‘@%Yﬁﬁﬁﬁ%@hﬁfﬂ et Hygtitsarbail]s” refers to lithium
%mlh@fﬁmﬁﬁmﬁ@%m By aGRE2 BtB Myl: Obdigatheryiare: rebls-toCGbidsthli 2-
NMBy(diaBond, ) SEA” Iékedis & FribiflyHandkl)itad Jeton t]cré}r'r:ﬂt(@po E@gcoaw “T|PS”
O viidts QiopRIRILaRI -k 10 %Hgﬂerﬂ% ]Ehagy? it J=106 Hz, 1H), 0

CH% Qécrtofd Jr=11.4,3,=3.0Hz,1 3H), 2.60 (d, J = O
(d, J=10.6 Hz, 1 H), 3.97itofd, J,=10.9,J,= N 2.0

Hz ﬁ‘—’f’}’%"é‘é’ £ = 11.4 Hz, 1H), 4.19 (d, J = 9.9 Hz, IH), \CH3 4.42 (q, J
1% 7 PpmpieHY: 4.0SYE:(dmelirRiinpRHRROYTENA, 1-(03nddiAamMiit)-6,6-dimethyi.

(C24etiig@eyGrdibibls- oM RBAWMIRYYhe 1. Method of la: Made in
29% vyield from I(g) and 4-methyl- morphoqulg 2-carbonyl chloride. HBC

5-test-butyl 2-ethyl 3-1(4-Ouprophenyl) f0]-6,8- 0 N LE&3 )

dimethyl pyf6fg 18- c]@%iz%?ﬁ icariFoxylate. Ete:Dt- CH3 Nrrt
NMBRAEOC-IB) b L 1Hz),1/42 {3 =7.1Hz) 3H/ O+CH,
togethe%{%1 AT (a), 1.515=:9H together] FCGB (@), 1.69 (a) 6H" 436 HN 0

CH3 together®]3.69 (a), 3.70 (s) 2H tog
(g, J = 7.1 Hz), 2H together], [4.61 (a),4.65 (a) 2H together],

2H), 7.28 (m, 2H), 19.98 (a), c’lf,p 11 (s) ﬁfﬂether). Anal. F o

(C22H2®FN4060 15H B, F. L PCl, M+H): 4;5 CHg

Methog g,@c,l\/fé% H.88% e@ from {@-fluoro-phgny)- actyl
chloride~5-tent- butyl g¢ethyl 3- ([&l me hoggghenyl)@te*etyl]a IN0)-6,6-“H3
CH3 dlﬁt@pyl pyrrolo[3,#C]pyrazola- Zgggllﬂw@H)dlqgmpxyle =® N O CHs N\CHS
'HNMR (CDC6) 5: 1 t, k& 6.8 Hz), 1. 41 (t,J=7.1Hz

1

15  Preparation of Compound 1a: S-tert-butyt 2-ethyl  3-{benzoyiamino}-6,6-
dimethylpyrro!o{3,4-c]pyrazoIe-z,5(4!-1,6H}-dicarboxy§ate.
To a cooled (0 'C) and stirred solution of of Kg) (12.0 g, 37.0 mmol) and DIPEA (13.0 mi,
74.0 mmol) in dichloromethane (100 ml.} was drop wise added a solution of benzoyl
chioride {5.75 g, 40.7 mmol) in dichioromethane (50 mL}. The resuliing clear solution was

20 stirred at room temperature for 12 h. The reaction mixture was washed with water (2 x 75
mL), dried over Na,SO,, filtered and concentrated. The residue was purified on silica gel
column chromatography (40 % ethyl acetats in hexane) to give amide 1a ( 15.0 g, 95.0 %)
as an off-white solid. 1H NMR (300 MHz, CDCly) &: 1.44 - 1.56 (m, 12 H) 168 (s, 3 H)

1.75 (s, 3 H) 4.56 (g, J=7.10 Hz, 2 H) 4.74 (5, 1 H) 4.79 (s, 1 H) 7.44 - 7.64 (m, 3 H) 7.7 -
25 7.96(m, 2 H) 10.97 - 11.11 (m, 1 H).



| CHs together], [1.47 (a), 1.51 (a) 9H together], [1.63 (s), 1.69 (a) 6H
H3C HN 0 CH together], [3.65 (a), 3.67 (s) 2H together], 3.61 (s, 3H),

wc%‘%{h?ﬁli

s-?le) 4.46 (q,J =

7.1 Hz), 2H together], [4 kR budsBR3646

together] 6.91 (m, 2H), 7.22 (m, 2H), 19.94 (a), 10.07 (s) 1H r

together]. Anal. (C2eH,2N40e) C, H, N. LCMS (APCI, M+H): 0.-CH3

473.4. 19a Method of la: Made in 81%

yjeld from I(g) and (4-methoxy-

phenyl)-acetyl chloride. WO 2007/072153 PCT/182006/003646 -62
Structure and Example # Chemical name, Analytical data and comments

xytate /-0 O/

%Hﬁﬁ‘ﬁé (dd

)1&5»0(m|

137 (s), 4.477(S) 2H together], 4
8it,J = z, 3H), 10.50 (s,
MS (APCRAU+H'): 469.4. Metl

trans- ZEphenyI-I-202 cyciop

e1l-butyl 2-ethyl 6,6-dimethyl-3

HIC:GHe Brtigplaboid 2-ethyl 6,6 mmmasawmﬂybmw%u

[. .

Ca e : &ﬂboﬁbenzoyl)ammo}s,
Ern&wfﬁymbtw&x@mozﬁ@m%d&mkw

3 |HBEMH RO WEHBILSHoAAG £S) Bl .44 - 1.58 (m, 12
) +62G.0 HD 1G4z 3 HoHIe @. 44 (oM. 21H)4.72 (s, 1 H)
4439 €1 9)2.687.Bizm2H)), 7RO Gayr2) 11.01 (d,
¥R416p HANEL (QISWBEN@BPE5H, N.

1 Heknsf fd 3 belte im99% Yely/fetel ifsiomm 4-{gro benzoyi
Giiziide Reariieliasd i ofidleco ST Ci48e.
-[(2-00

la. 978 H3C CHS5-ta
1-benzotfen-2-yicarbonyl)an
irhethylpyr ,4-c]pyrole-2,5(

gz CHLOROFORM-d) b ppm:
Rl_l\/IR1 (n 1= 7n7|-|7 ’)I—l\

nnyicarbonyl)agaﬂin@]pyrroio[S 4

|- efotrazole- 22604, GH p-R-MoNsenzdfifahtd)-6,6-

arboxyd e Q.CHE HANMR (400 N#Hip @i DR F@ RN SHSHD A dxvie.

12 H CAOTAN )\ HI 3RV (399 ME5 SHEPRIEGRUGNA 2or21H4) - 156 T, 12
244, 9. og 717 (m. ff‘?ﬁ’ir) b 1 ST Hrh S DO (7,08 H P H14.73 6, 1
thod of la Tty 1 DLERAGHS V754, 452 Hz, 1 H) 7.27 - 737 (m, 1 1)

ihD)- 6% DS9S 820 (m, 1 H) 1134 (dd, J=17.71, 13.19
1 o) USRI MEENMR (400
s e ot TRy g e

i

d.2H) 739 .753 HIC HN O

o (itediate™

a5.0 g, 3584ynm

IH3 (m 2H)7§%ﬁ§f‘”ﬁém 3H) 1
>parati d & eth
yd rppym -c?g;reéom 2 Xl:ig

L%gt T -.aml hbtP&Filoneazoyll  amino)-6,6-
o *ﬁzsya*%z b

: BRI of " (m 2
DDvﬂsexhﬁe% %%9 ai A

O Hz, 2¥!)472(s 1 H)
9919 Hz, 1 H) 812 -

825 (m, 1 H) 11.20 (dd, J=18.46, 13.00 Hz, 1 H). LCMS (APCH,

MHH'): 465.4.

Method of 1ar Made In 91% vyield from ig) and 2.4-difiuoro
venzoyl chloride. Recystallized from hexane.

-52

B-tert-buty
hernzoyi]
dicarboxylate.
TH NMR (300 MiHz, CHLOROFORM-d) & ppm 1.48 - 1.60 (m, 12
H}1.71 (s, 3 H) 1.77 (5, 3H) 4.61 (g, J=7.10 Hz, 2H) 4.75 (5, 1 H)
4.81 (s, 1 H) 7.74 - 7.B7 {m, 2 H) 8.00 - 8.10 {m, 2 H) 11.15 {g,
J=25.08 Hz, 1 H}. LCMS (APCI, M+H™): 487.5.

Method of 1a: Made in 72% yield from l{g} and 4-trificorgrmethyi
benzoyl chioride,

2-athyi
amineo}

G,6-dimethyl-3-{[4-(Trifluoromethyt)
pyrroio]34-clpyrazole-2,5{4H,6H)-




wise added HCI 4 M solution in hexanes (44 mL). The resulting clear
solution was stirred 5 at room temperature for 12 h. The reaction mixture
was concentrated under vacuum to a residue and stirred with hexane (250
WEEY 38 in. The solid product was collected by filtrationP & 8eptE6-6
hexane (100 ml-) and dried under vacuum at 40 C for 15 h to give the
dihydrochioride salt of amine 1b (13.5 g, 96.4%), an off-white solid. 1H
NMR (300 MHz, DMSO-de) 6 ppm 1.36%t, J=6.97 Hz, 3 H) 1.67 (s, 6 H)

447(q J=7.16 Hz, 2H)459 10is, 2H)755 7.74 (m, 3H)792(d

=AW iamiaT=mralllalViv/ialamrzia) I
HCEalYE. and

%mg 20b wele Tor ?*e@[bagé'd\'ﬂfﬁﬂ"mmw:}fggﬁmw |

ammo Yrrolo yr H oxylate,
b/géeﬂ dat andﬁcz—ftgms eE?fUSCt gﬁ mmsm)d gﬁiﬁ%ﬁbﬁ?ﬁ%m sr14

3-] (4-f|uorobe I)amlno)C&G |H§tgy!j§4 )160 ﬁgrg o én)ﬁglﬁ:’gjjizlz
13,4-cIPYPazele-2(4M.carboxyiate, }-{} Eg/ §2 10( J=5.84
CHLOROF -d) 6 ppm 1.48it, ;9 Hh)2;4l?ck§s ('AFlElﬁ&;H %
H)i4.56 (q, J7#7.16 Hz, 2 H) 7.18 | hdﬁaﬁ&%a%d&f&g frgqq( am§2 - écgr nyl
Hz, 2 H) 10:85 (none, | H) 11.01 [gidsdd), ). LCMS (APCI, MHY): 347
Metkod of th: Made in 96% y|eId from Za F 2b H3C CH3 ethyl

3_[ S yirae Y6 6-eH -B=gdilbvdranvrraio. C NI2 A ]

Py

ppm 1.36 ¥-N=7.0

razole-, @(4 rE) Y é*Be _|\| i ._‘ZﬁN rQ: o“‘zt },}I MBnggaioxyiaim)ﬁm%fhdi3ygoto{3,4—
ygﬁ? 66- MH%MEO ﬁam 4"4870“; 74"2@ E'%rh 9H),

2 H) 463s, 35 D 14 B)sl 360157 44814841 ('El)dz NF /36443
(m, T'H) 10. d*E 02 H) 11284, J54.Qr Ao, hibHlerds WOMSHAPCT, M H
3417.3. Meth@labof 1 b: Made In 9%&@@&%@%5&@%@%%&% chiotide
3-l(254- dlfluorobenzoyl)amlno) -6,6-dimethyl-5,6- O N dihydropyrrolo

[3 A-C)pyTazore-2(AH0-tarboxyTate it il R-{300 iz, 1sobu inays. o
CHLOROFORM4i &ppm 1.41 - Liﬁéxm,&;ﬁéﬁﬁﬁﬂu% @da rLgiaw ’
4.26 - 4. 1§.nﬂlh g 449 crﬂ 63 (mhl Q) B8, 7 7 0Q (M- PN 07 -0

(m, 1 1.294dpd5 1. 43eH2, &%hggeﬂllarl—q:l I\‘,’I,S(AAP §|

M+ Ha)c 365 4N M thod of L; ﬁ/l agenjer88Yryiele Bram,da o F 1 H3G a@‘l?ﬂ .48
etk

Iyl 6,6-¢lim hy|3([4 (trffilioromiethyybenzopbarianyasia, « = 7.1 re, 24), 1012 6, 1+,
HaC Anal. (CighaoMNaOsg) C, H, N. LOMS {APCI, M+H™): 395.4.

8z iethod :of ia: Made in 4% vield from Kg) and isobityryl

chioride.

S-tert-buty} Z-athyi 3-[(cyciopmpytcarbonyl)amino}-ﬁ,ﬁ-
o \ HsG cH, o dimethyl pyrrolo [3,4-c)pyrazole-2,5(4H,6Hp-dicarboxylate.
>_Nf>:jN CHs HNMR {dmso-dg) §: 0.85 (m, 4H), 1.38 (i, J = 7.1 Hz, 3H), {1.42
/__0 o CHy {8), 1.45 (s) 9H together], [1.55 (s}, 1.57 (s} 6H togather], 1.98 (m,
ML HN o CHg 1H}, [4.32 (s}, 4.36 (8) 2H together), 4.42 Q. J =71 Hz, 2H),
I i 1041 (s, TH). Anal {CyeHsMNOs) C, H, N. LCMS (ARG, M+H™):
353.4.

Sg Method of 1a: Made in 95% vyield from i{g} and cyciopropane
“carbonyt chioride.

S-tert-butyl  2-sthyl 3.[(2,2-dimathylpropanoyl]  aminoj-5,6-

a N 5 dimeghyi pyrrolol3.4-cipyrazole-2,5(4H,6H)-dicarboxylate,
Mz 5

}—N B N'“Q CHa H NMR (dmso-dg) 8 1.21 {s, 9K), 1.34 (1, J = 7.1 Hz, 3H), {143

CHj {s}, 1.48 {s) 9H together}, [1.56 {s), 1.58 {8) BH together], [4.43 (s),

o CHg 4.47 (s) 2H together], 4.43 (g, J = 7.1 Hz, 2H), [10.21 {s), 10.25 (s)

Mo tH together]. Anal. (CoHauNOs) G, H, N. LCMS (APCH, MeH"):

HC 353.2,

soa Method of 12 Made in 05% yieki from Ka} and trimethytacety)
chioride.




O\\ dlhydro pyrroio [3,4-c N ' NH ]Pyrazole-2(4td)-2(4M ~-O 1H NMR (300
MHz CHLOROFORM-d) S ppm 1.40 - 1.55 (m, 9 H) H3C HN 0 2.72 (a, 1
H) 434 is, 2 H) 4.57 (q, J=7.16 Hz, 2 H) 7.7 (d,)=&29 HZ, 2-HeB8 2t
WOTBRD3 5 1) 11.14 is, 1 H). ). LCMS (APCI, M+H'): 397'5. Method of
1b: Made in 95% yield from 5a. F3C 5b WO 2007/072153

PCT)I82006m03646 -64 Structure and
Analytical data and comments H3C CH
6 6d|methyl 3 [(pyr|d|n2 yIcarbonyI)amlno[ -5,6-dihydro O N"~

oo

2 )46403
J=4.71 HZ MN4).

3-(a cetylamlno
-2(4H)-carbo
1.68 (a, 6H),

LCM&[M + H] 267. \r 0 Method d

ate. ~-N - NH 'H N

. 83-07.82 (m,

6/(%7%;:%%(

Me} I},pgi’_oflalig\l Maoie In

,6-dimetti¥k-5, ¢

6 (a, H3C HN 3t

xample # Chemical name,

ethyl

pyrrolo

¢ ‘ N Ferhsl Rl »"-? ST o I

A O e e
Hﬂn% ;@54;@&35 £@R62hld:):§n2§|£{d

| @ e (B ge) N aa- Ve ) 1336k 4 ¥ .46 (m, om),
| frisra, Giay, 16D (k3@ Cid-ethyd, 1H), 1.90-1.98 (m, 1H),
b-clifayelr o pyvols 334 6] 18)N. B-pyrazale o8 s,
IR ehmBo+aisy®.1.34 it. J = 8.0 Hz, 3H),
{Viethof5-of 40:(MMadd)in 10081 (Ril FByp e} and

foBlyooespReldeam 7a. H3C 7b ethyl

v ethyl

3- (|sobutyrylam HRo)-6

6-dimethyi

5;8=tchiiydropsthes 0] 3y @ shtgcarhonyljamino]-6,6-

No 41d-cgl Os\\l \-N\; 3{')' 'H NMR (émﬂmW)O&?nﬁﬂm@ﬁ@(ed,w;d}cémﬁﬁ-
Hz j6H), 1>‘8~5¢’It‘,‘ M HzGk3H), ~@“¥‘3L‘FB‘2°(%2“6H)3,42%7’5 {guineH) 6.8 145 ()
Hz, 1 H)79.43)(q, Y= 73 HzoH)| 3 A%taB3(0.0s [0 01 S0 {Irhioe gy 1.85
10.26°(a, 1 Hi'\eal. (C,4HTENAQE L AT € BNSEIR EMETAPCEE © 2
M+H"): 295.4&§)CIﬂ CH3 Modified|i{&Hods ht@rrﬁed?dté*@a?%a?éhﬁed“m Anal.
4AM{HCI-diox (no 8b co-solvep ﬁ’f‘?ﬁ“f%(f‘l Fat r‘@&ﬁ%@ﬁﬁﬁeﬁj&td?&
Evdpgration and trituration from ace'fbnlble afford"ed the 9% veld from lg) and.
mo| _C BN , \/
3 cyclopropylc L)amlno] -6.,p5 mmie] | 52 "é '%D iém ) égxwzgmgfdm:m}w
3 4c)pyr caogiate. b RGO
4H] 3'%-)0% .61 (-?43 (3} 145 (s) 9H together], [1.55 (s}, 1.57 (s} 6H together],
“39 CHg 181 (m, TH), 1.71 (m, 2H), 1.82 (m, 2H), 2.43 (m, 1H}, 442 (m,
4H), 10,11 {5, 1H). Anal {CHaMN.Os) C, H, N. LCMS (ARG,
MeH') 435.4.
Method of da Made in 94% vield from Hgy snd
13a eyclehexanecarbonyl chioride.
HaC CHa S-tert-butyl  Z-othyl  3-[{methoxyacstyllamino]-5,6-dimatityl
o N pyrroio [3,4-c]pyrazole-2,5{4H, 6 H)-dicarboxyiate.
}.N‘ : CHs H NMR (dmso-dg) & 1.34 (t, J = 7.4 Hz, 3H}, [1.42 (s), 1.46 (8)
H s N o CHy 9H iogether], [1.57 (s}, 1.58 (s) BH together], 3.41 {5, 3H), [4.06
fo CHy {s), 4.07 (s) 2H together], 4.42 {q, J = 7.1 Hz, 2H), [4.46 (s), 4.49
o {s) 2H togsther}, [10.85 (s), 10.67 (8} 1H togetherl. Anal
y c'i (CraH2sNaCa) C, H, N. LCMS (APCH, M+H): 3974,
3 Method of 1a: Made In 84% vieid from I{g) and methoxyacstyl
14a chioride.
§-torf-butyt Z-athy! 8,8-dimethyi-3-{{tetrahydrofuran-2-
HaC CHy ylearbonyljaminoipyrrolof3,4-clpyrazole-2,5(4H,6H}-
o N (0 - dicarboxylate.
O}—N}_ﬁ 5 i:ﬁ "H NMR (dmso-dg) & 1.35 {t, J = 7.1 Hz, 3H), [1.43 (5), 1.45 (s}
Ho C/— o o ® | oHtogether], 1.58 (dd, J = 2.8, 6.6 Mz, 8H), 1.86 (m, 2H), 1.98 im,
0 & 1K), 2.23 (m, 1H), 3.81 (m, 2H), 4.45 (m, 5H), 10.80 (4, J = 2.0
5 Hz, 1H). Anal (CaHwNiOg) C, H, N. LOMS (APCI, M+H":
4234,
182 Method of 1a: Made in 82% vield from Hg} end teirahydro-furar-
2-carbonyl chioride.




H3C HN 6H), 2.07 (m, 1 H), 4.38 (a, 2H), 4.44 (q, J = 7.2 Hz, 2H), 9.96 (or
a, 2 2H), 10.57 (a, 1H). Anal. (C,4H25N403.1.0HCI) C, H, N, Cl. LCMS
(APCI, M+H):293.4. 9b Method of 8b: 90% yield from 9a. H3C CHS3 ethyl
Wg 0785 dkFethylpropanoyl)amino]-6,6-dimethyl-5,6-dihydro f'NR¥6lB646
[3,4c]pyrazole2(4t -carboxylats. ~-N NH 'H NMR (dmso-de) 5: 1.22 (a,
9H), 1.35it, J = 7.1 Hz, 3H), 1.63 (a, H O/-0 HN 6H), 4.45 (q, J = 7.2 Hz,
2H), 4.50 (a, 2H), 10.09 (or a, 2H), 10:303 (a, 3 O 1H). Anal.
(C"H24N4031 OHCI) C, H N. CI. LCMS (APCI M+H) 309.4. H3C H3C

A-Clpy
J=

A

alytlcal data and comments 1
cyclobutylca

Che

18 afa*aﬂ@mwmmemm

Q?H);amlno] -6,4-
rhexylate,
S QH)

36-3

fgtrt élp'! } 6,6-dimethyl-3-[ (tetrahydro-2H.pyran-2-yl

oﬁ"?ﬁ@‘fhyl 5IBIe) N PRIBRYHOTI OIS EH 5
dizarboxgate.\ 11 H NMR (DMSO-de) 1.34
‘fgggs"ﬁ@& M & n’i’fﬁ “&‘8@”2 O 42

6H),

r]45

, 2.14824 ( m, 4H)
1). LCMS [M+ H] 307,

rrolo [3,4-
1%4 (t, J = 7.1 Hz, 3H), 1.62

ethof
H ethyl 3-f(cyefopentylcartaony
razole-2(4HMwar,

&Hz. 1),
0371 (d,J=

chs)(APCI

é? &E . 4&41 46995 (%

7{m 354”1515 ) +53
g

il g haféi gy

(dms

(m,

2H), 2.96 (quint, J = 7,7 Hz, i1,

EhodyARd@ed = 7.1 Hz

Sm&'.ik,a%%émm loéwﬁ’%é‘klé'm%?a'#)ﬁa S o-pyran-

(011D A 1

~§ (m

443 (9, »
Anal. 0 (C,
M
ar

), 9.987(br a, ZH); 1024 (a;1H
Cll LCMS (APC,;I M+H"): 321.4,
H3C CH3 eth'y

d| ydropY)SmI

@

Hz, 2H), 4.45 (a
H2nN40a1.0HCl) C,
othod of 8b: 968 yield from 13
nipg]-6,8-dimethyl-S,6-- O

ggi@ohexylca
ie-2
1 49 {@BH),

62 (s, 684y, 1.7

)Més‘ﬂ-%tyi\%»%%“”ﬁ"&’-&%bt
Metaedyef 8b: 9gXisidLrom

ncCc
F@-{[’{# n{eﬂﬁilm

dlm—'z

4
eaypamino]B,6roiimethyl- 5 6- eR

HHOnrardaexyhador da N NH. MzWFﬁ 43 (3), 1.45 (s}

TrBidoktned, 3.57. 1, b1z 631H), 6hBRo6 ks 13Goss 1z, 11,

B2((t 2t/ .83, (0% 2H), 24534, Il hso (. v =

248)12 01129604, 8 = 24-H) 1A OB 257 8 ofldH) = 10.9, U, =

Nz BBNS/ AR ECHMEH D 385 oo Hz, 1H),

41 Gb/HBCHE B éthyd. 3+ (rothaxy acsty| )iH).
Anal. {CasHigN:Og) C, H, N. LCMS {APCH, MeH"): 452.1.

Method of 1a: Made in 20% vield from Kg) and 4-methyl-
marphoiine-2-carbonyt chioride.

18a

Hac CH3
N 0
i% E

S-tgri-butyl  Z-athyl &ﬂ{&ﬁuorophany!}acatyi]amine}~6,ﬁ-
dimethy! pyrrolo [3.4-c]pyrazole-2,5{4H,65)-dicarbaxylate,

'H NMR (CDCls) 8: [1.41 (t, J = 7.1 Haz), 1.42 (8 J = 7.1 Hz} 3H
togetherl, [1.47 (s), 1.51 (s) 9H together], [1.63 (s), 1.69 (s) 6H
together], [3.62 (s), 3.70 (s) 2H together], [4.46 (g, J = 7.1 H2),
447 {g, J = 7.1 Hz), 2H together], [4.61 {s), 4.85 (s) 2H togeihar],
7.08 {rm, 2H), 7.28 {m, 2, [0.58 (s} 10.11 {s) 1H together]. Anal.
{CaHaeFNLCpe0.15H,0) €, H, N, F. LCMS (APCH M+H"): 4514,
Method of 1a: Made in 88% vield from (g} and (4-Auorc-phanyl)-
acetyl chioride,

e
>
/—C}

HaC

18z

HN

HsC CHg

O chy
CH,

CHg

O
0O

o—CHs

S-tert-butyl  Z-ethyi 3-{{{4-methoxyphenyliacetyljamino}-6,6-
dimsthy} pyrroic{:&,d-c]pyrazole»«z,5(4H,6H)-dicarboxyiate.
*HNMR {CDCh) & 11.40 (1, J = 6.8 H2), 141 (t, J = 7.1 Hz} 3H
together], [1.47 (s}, 1.51 (s) oM together], [1.63 (s}, 1.69 (s} BH
together, {3.65 (s), 3.67 (s) 2H togethet], 3.81 (8, 3H), [4.45 (g, J
= 7.1 Hz), 446 (g, J = 7.1 Hz), 24 together], {4.61 (s), 4.85 (3) 2H
tegether], 881 (m, 2H), 7.22 (m; 2H), [9.94 (s}, 10.07 (s) 1H
together]. Anal. (CuHLN,Og) ©, H, K. LCMS {APCL, M+H"}):
473.4.

Method of 1a: Made in 81% vield from g} and {4-methoxy-
phenyl}-aceiy chivride.




N dihydropyrrolo[3,4-c]pyrazole-2(4F>)-carboxyfate. O N NH 'H NMR
(dmso-dn) 6: 1.34 (t, J = 7.1 Hz, 3H), 1.64 is, 61-1), 3.42 (a, 1-13C HN O

3H

), 4.10 (s, 2H), 4.44 (q, J = 7.1 Hz, 2H), 4.50 (s, 2H), 10'%%%@0@(%3646

WORNHY 2835 1H). Anal. (C,3H20N4041.0HC1) C, H, N, CI.
(APCI, M+H"): 297.4. H3C Method of 8b: 90% yield from 14a. 14b H3C
CHS ethyl 6,6-0imethyl-3- [(totrahydrofuggn -2-yicarbonyl)amino]-5,6- O N"-
dihydro pyrrolo [3,4-c]pyrazoie2(4F1)-earboxylate ~-N NH 'H NMR

(dmsod)6 L35t J 7.1 Hz, 31-1), 1.63is, 61-1), 1.86 (m, H3C HN O

2H)ER e LY &¥ig, Ahdhlicelaat and cemimete [ 1),
4.51tm31 L), (orsT 2 by T g O S sdimethyl-3-( rans-2-phenyl
(C 5H22N404 f&? I C H. N CleybieMS{APCIl, NibddndizaddodyfyrrbRB, 4-cipyrazote-
Megthod o 5p2 MMM 4/040d:53 PCT/IB2006/003646

-66 Strueture #h #ﬂChommﬁ nasse,)Analytical data and 38 (m, 1H), [1.43
comtents HS ethy Hs (s), 1.46 (s) 9H fogether], 1.50 (m, 1H), 1.57 (dd, J = 10.0, 6.8 Hz,
6,6.dimethyl-3 (tetrahydro -2H-pyran-2+4yiearborngn) aminog; i ibether, 4.30 (g, /= 6.8
5,8-dlhydropy 4 Cjpyrazolel2¢As)-cashioxytate2a/a- NN ' HLNNIR0.5C (s, 1H).
(dmso-ds) S: 1. J 7.2 Hz, BM)i. 3855 TH) N1 IE8YAPCLMBEC @HN
NA'~~~/ll] 3H), 1 (s, 6H), 1.82 fthpd-ofl Te:Qvide INBH) yi$idOP{ gl 3ng tEPsG-phenyi-1-
Hzi %), 0 3. 55(t ofd J,=11.0Hz, Jex'®gppycatid)y digBe(dd, J= 11.1, 2.3

Hzj 2H), 4.44 (¢:Q £%.1 Hz, 2H), #8204, 2H), 10.8%%br s, 2H), 48drgty;s12-
1H). Anal® Méﬁl\m 1 q:HOHCI)t@%’ﬂ?ﬂ?’@l’?‘lﬂWE?NF”@%DW}?W%"}'
337.4. 16 yu=|‘8°#b?ﬁ‘i‘8a H3C CH ethyl

6,9 digdethyl+at ([(4-methyi rphdlift 224§t ém R8st 48 & 12 W), 1.67

'(d

3.08 (br s, 2M5=8.42 (m, 1H), 3.73

12.
2HJ;
10.

s0-d,) 6:5¥8¢ (1, J=7.2 Hz, 3

5, dlhydropyrr 0[3,4- c]pyrazme}_i?'méﬁarff‘oi RSN T G RN - 717 (o

565’%‘% §13%84 "Hac HN3H),
9 Hz, | H), 4.031it,J 0
Dz, IH),4.25 (d, J= 11.6 Hz, 1H), 4.44 (q, J= 7.1 Hz, 2H), 4.49 O (br a,

2°747(dJ —Hw @iz, TH), TU 34:faiuty. ZE#jyi IX[#CetbitiGanElfarbohylaminol-6,6-
30 (a, b)), W8 (or@, 1H). AnadimeiyainPadisOdil@bies@LEHRYoxyiate

'CH3 C, HINNGLIL S ( CFHCI M4+NMRIBR 1221 P OROESH-0B Bior: 9894 55 (m, 12

yie

3-(I

Id JIVE/_ éi?gﬁ H3C ethyl M) 1.72 (d, 6 H) 4.61 {q, J=7.07 Hz, 2 H) 4.75 (4, 2 H) 7.39 - 7.53
4-f|uoroph acetygacn?mo} 676 HMhAEEhEh(6. tifh o OHN~ CH3

pyrfolo 13,4-giyrazole-2(4H)-carbb8rst® ®--N~ NH 'H NMR (dmso-de) 6:

1.2

2H

10

5 (s, 6H), %31 (t, J = 7.0 Hz, 3H). 3.76 (a, 1-13C O HN 2H), 3.83 (a,
4.35 ( 7.2 Hz, 2H), 7.16lit, J = 8.9 Hz, 2H),

98g

Preparation of OCompound 1b: ethyt  3-{benzoyiamino}-8,6-dimethyi-5,6-
dihydropyrrolof3,4-cipyrazole-2{dH)-carboxyliate,

To a stired slurry of intermediate 12 (15.0 g, 35.0 mmef) in sthanol {150 mL) was drop
wise added HCI 4 M solution in hexanes {44 mL). The resulting clear solution was stirred
at room femperature for 12 h, The reaction mixture was concentrated under vacuum to a -
residue and stirred with hexane (250 mL) for 16 min. The solid product was collectad by
fillration, washed with hexane (100 mb) and dried under vacuum at 40 °C for 15 h to give
the dihydrochloride salt of amine 1b (13.5 g, 96.4%), an off-white solid. 1H NMR (300
MHz, DMSO-dg) & ppm 1.36 (i, J=6.87 Hz, 3 H} 1.67 (s, 6 H) 4.47 (g, J=7.16 Hz, 2 H) 4.59
(8, ZH)7.55-7.74 (m, 3 H) 7.92 {d, J=7.54 Mz, 2 H) 10.23 (s, 2 H) 10.93 (s, 1 H}

in the following table, compound 2 to 171 in the following talbe were made as HCI salts,
and compound 18k, 19b and 20b were made as free base.



0 7.34 (dd, J =5.7, 8.7 Hz, 2H), 10.10 Is, 11-1). Anal.
(GsH21FN405'0.1EtOAc) C, H, N, F. LCMS (APCI, M+H"): 361.2. 1 r
zonc(jn"ff'e(??d rpethod Intermediate 18a was treated with HCNdioxane at room
empé HiliPe for 3 hours, then evaporated to dryness, neutrifZEtBEp{b3646
1M NaOH, and extracted with ethyl acetate. The organic extracts tab
were concentrated to give the free base in 90% yield. H3C CH3 ethyl
3-([(4-methoxyphenyl)acetyftamino}- 6‘§%l|methyl 5,6 O N dihydro pyrrolo
[3,4-cjpyrazoie-2(4H)-carboxylate O--N i NH'H NMR (dmso-da) 6: 1.26 Is,
6H), 1.30it, J = 7.1 Hz, 3H), 3.19 (br s, H3CHN1H) 367(a 2H), 3.72

NP AL Au_rﬂ‘1—7') 2= ) (] =
Is,’ @wmaed\ammy#* T mlcall_ﬁ Amafyﬂcas dazaand comments HeoHL

(ClsH2N §4.0,6H 9H15EtOA ﬁ‘[‘f\f‘“gfbtw R E RIS dpgrapyrioie
Méthod o?ﬂéigj\rahzed and,Jsp Ei % 4fp °5’ %‘ﬁi&] 90% yield 0 ,CH3
from, 492° IS WO 20071072153 2 36A %g@%{gj‘g@@ @rfo_f,;g;
E ample Cheryeal name, Ana lﬂi'gatl Qa};%ﬁp %?mae rone, 1 F) 14.01 (s, 1%

). LCMS
s ) 347.

W&aﬁ»ﬁudmgr%%‘ TInlS:4
pyrazole- ;(4H} carboxyiateg HsC HO 'H NMR (dmso- 3 3‘8 128 (a, 6H),

1.81.(t, J = 7.1 Hz, 3H), 1.35 {m, 1 H), 1.47 (m, 1 H), 2.38 (L J = 7.3 Hz,
2H) 3l dd3.-84.(S-2H), 4 36 (g, ) = 7.1 Hz, 2H), 7.18 (m, 3H),
7.08 (t 95 7.3, 55,2M), 10.35 %y'lﬁ (2R RatpBenzoyliamino}-,6-dimethyl-,&-aiRyroRyrTolo
(d,H21N 0.05dl0X ;QM ‘ﬁ“‘”{“&?ﬁféy'ﬁpu M+H): 369.4.

Methetl S 18b: Neutralized an A%)rg%ed as fE; PEE BASEIR Ggh STeRi 2D 1.66 .
frgm19a. H 3 Ethyl 6,6dImet hy'_s%i(g ?hlj%z ich s%%ﬁﬂ)éﬁ?lrfoﬁs%2 -
di 1ydropyr?£t< clpymole4(4k)-carhox }TI\;ﬂ;I ME (hEdeMTET4 He
CHLOROF

-d) S ppm:1. l%a&a%ma%a'd &% 9 dpﬁﬁ\l 0 4.291s, 2 H)
4.5 (g, J=7.07 Hz, 2 H) 7.15/(dd, J 505 3.79 Hz, 1H3‘ .60 (dd

J—‘I-UJJ.J.'—!- I‘Iﬂ, |:}7GG (ud

M athod 9w %Peparatl(uq,%gpqmpqy 4_(51 e ﬁ"j;f::’::gtg?:’a mehy e
3 bena (Ch|OI’OCclI’ tﬁoa

Md}ﬁppm141 1.54 {m, 0 H
hych yrro 3,4- CIpyraaoIe Z(ﬂMIQQGIBQWth@r (m, 2 H) 4.49 - 4,63 (m, 2 H) 6.88-7.{:(13 (m, 1)

H}7.00-7.00 {m, 1 M) 8.10 - 8.24 {m, 1 H} 11.28 (d, J=12.43 Hz, 1 H).
). LCMS (APCH, M+H™): 365.4.
Method af 1h: Made in 98% yield from 4a.

4k

o . HaG CH, ethyl 5,G-dimethyi-S»{{HtﬂfluoromsthyI}benm_yl]aminoj«s,S-
>LNJ 2= NH dihydro pyrroio {3,4-c]pyrazoie-zgdH)-carbaxylate.
—~d e 1H NMR {300 MMz, CHLOROFORM-d) & ppm 1.40 - 1.55 {m, 9 H)
HaC HN o 272(s, 1 H}4.34 {2, 2 H) 4.57 (9. J=T.16 Hz, 2 H) 7.77 (d, J=8.29 Hz,
2 H} B.02 (d, J=8.10 Mz, 2 H) 11.14 (s, T H). ). LCMS (APCI, M+H"):
397.5.

Methed of 1b: Made in 55% vield from 5a,
FsC

5b




To a cooled (-10 C) and stirred mixture of triphosgene (7.2 g, 24.3 mmol)
and dihydrochioride salt 1b (13.0 g, 32.5 mmol) in DCM (150 ml-) was

w5

wise added a 5 solution
9 Hidcm (50 ml-) over a

of diisopropylethyl amine (28 -t e d0 %3646
period of 15 min. The resulting reaction

mixture was stirred at O C for 30 min. The reaction mixture was washed
with water (2x100 mL), dried over Na2%94 filtered and concentrated to
give crude product. The crude product'was stirred with 25 % ethyl acetate
in hexane. The resulting precipitate was collected by filtration and dried

u
3
4.

2k

St

H3

O

1H
/-0
H)
40
5-(
5,6
(3¢

Cl

(m

[ X

0 (q, Jbz? 08
) 11, 1()\@1 B 20 WO
qgtdf_e ang{Example # Che
C CHS3 ethylshlorocarbo
N 0 5,6-di opyrrolo 13,4+
NMR (36Q MHz, CHLORQ

H) 5.08

gﬂlmls 6H)460(q J=

93 M%thodNo
SebONyl)3-2-fluorot
-dihydfo

rolo [3,4-c]pyra
)J'MHzZ, dﬁg@ROFORM d
1.72 - 1.854n, 6 H) 4.60 (q}

A H) 7.28 - 7.36 (m, 1 H) 7.

yr%nklﬁa z-éﬂ;@ﬁzZl@Qt&‘ﬁfba@Jib)aL 85 7.98 (m
2000 Galin 3. BUsbl 32 06/0086466 t8S ) 1.2 (s,
miapd 4adner. Analytigalsdata mndCcomments s.os -
Ny s B[ (4O BeRza}arine]sts6rdimettyd-(arct,
-ofpyr csoke-2(411)-carboxytate. O-N - N--<
RERNLtiESipem15@(tdrs?. 16 Hz, 3 H)
710Hz 2H)506(s 2H)716 7.24 (m, 2

sgé{;ej e e F9c FaC CHf’étﬁi’/'f seidel
SNZAY AR 9]36,§4QImengzq}![\I &

zoles 244 M- casbpeeAate N s {NZL»

DR et Sl idi FoR@HZ, 3 H) H3C 0 HN
J=7.10 Hz, 2 H) 5.07 Is, 2 H) 7.17 - 7.24 0

(s, sg 2.16 (s,

Cl—

1c
5-

din
1H; N
HN
7.1

(A

LJ_‘FL\U J J.OLUI_IL T4

Made in 87%ield.from 34.

chlorog_m (2,4-dIflug

net MyL pyrrolo[3,

R (308xMHz, CHLORO
Cl1.74-1.84(m, 6 H)4.8

Ped, F M+H"): 427. Method

52 764(m 1H)808 819(m 1H) F

3 JiEH A e
WQ@#&:&&W&&

DraReRzeyhaminok @,6=68 NGy, 1.35 ¢, J = 7.1 Hz, 3H),
4@y T, Qles- @ () =car bo Xyl ate. (g N +H) 2r), 4.45 |
FORME-c) (b pprn b.2654s: 1H 564105 Bubi)okh Gi€) ¢, 1,
ONG! JETSIEBIAMR HYB.06 IS, 2 H) 6.89.

4 30 (552 PH8.00 - 8.28 (rNodipd)mb @7 i{emadaaso @ttt M HCA#Sne ino

SF-LiEn/iEdE haBPOB lekEfreFvaystf dg riuston
fram acetonfiriie afforded the monohydrochloride salt In 95% yield,

©

Hacgcm

HaC

HaG CH athyl 3-f{cyciopropyicarbonyljamino-6,6-dimethyi-5,6-dinydro
-0 Mg ) pyrraio [3,4-clpyrazole-2{4H)-carboxylate.
/--O>_N o N 'H NMR {(dmso-de) B: 0.89 (m, 4H), 1.35 {4, J = 7.1 Hz, 3H), 1.81 (s,
HaC HN o 8H), 2.07 {m, 1H}, 4.38 (s, 2H), 4.44 (q, J = 7.2 hz, 2H), 9.96 (or s, |'
2HY, 10.57 {5, 1HL Anal {CiHuMiOs1.0HCH C, H, N, Ci. LCMS
I {(APCI, M+H): 263.4.
9b Method of B: 830% yield from 9a.
HaC Che : ethyf  3-[(Z,2-dimathyipropancyljamino}-6,b-dimethyl-5,6-dihydro
0 N pyrolo [3,4-clpyrazole-2{4H}-carboxyiate.
>—N’ ; NH 'H NMR (dmso-ds) 3 1.22 {s, OH), 1.35 {t, J = 7.4 Hz, 2H}, 1.63 {5,
Hac/—o' " 8H), 4.45 (g, J = 7.2 Hz, 2H), 4.50 (s, ZH), 10.00 {br 5, 2H), 10.230 (s

1H). Anal (CysHaaM4Ox*1.OHCH) C, H, N, Cl.  LCMS (APCI, M+H":
308.4.
Method of 85: 96% vield from 10a,

10k




H3C OH3 ethyl 54chlorocarbonyl)-6,6-dimethyl3-{[4-(WOuoromethyl) O N
0 benzoyl) amino}S,6-5,6pyrrolo [3,4-c) pyrazole-2(4H)- ~N N~

?{16 Z3H) H3C HN O 1.
2 H) 7.80 (d, J=8.29 Hz, 2 H)

LCMS (APCI, M+H"): 459. Method of 1
F F 5¢c WO 2007/072153 PCT/IB2006/
Example #Chemlcal name, Analytical data and comments H3C CH3 ethyl

/ 0 Cl 1H NMR (300 MHz, CHLOROFORM-d) 5

m 1.51 (t
80 Is, 6 H) 4.61 (q, J=7.16 Hz' g%“%“?)%"é 646
8.04 (d, J=8.10 Hz, 2 H) 11.20 is, | H).
: Made In 56% yield from Sb. F
63 3646 -69 Structure and

el yhﬁ;{%ﬂﬁiﬁ%@ﬂﬂﬂhﬁtw&d bﬂdrﬁ-ne‘r??;

amfino]. YaHQPYT * T O ST
NMIR (30 MH& OROFO Ry A g bl R ) B
a7 ¥ 4.63 (d, IntBirt e 9348 24 & ) 40551 s
H3CHN 0 7 (m, 1 H) 7.88 1 %.96), (’flﬁs’riokk)rr&aﬁz(ﬂazézrﬁ%)':s'ge:l‘!é éaz O 4.30-
(d,| J=4.71 i%gg) 12.30 Is, || M}s iCMS1ARE hiMdi9 394 3ed N

Method of | ceMade in 90% yieidtiserT flossts 6 3G OH3 ethyl
3-(acetylamint)-54chiorocarbpnyl)-6,6-dimethyl-5,6-dlhydro ON_/ O
pytrfh [3.4-c)pyoazole-2(4tljicarboxylate. y\--N N-4 'H NMR (dmso-d3) 6
1.69 (, J 8. o H2S 3k), 1.98 [S500H), 288 deperty Dbt orhd ooyl s Sl
Hz, 2H), >]_Qﬂ }q 0.60 is|, RVFI‘)"’[‘GMQWWZ(H@@rHNh@ Hp 329. H3C
Methog-ef In 89% yieldNFofiTetortnadiate’ 71 FROsHIIGGHB), 1.64 (m,
ety1‘35 (chlo arponyl)3-(isopEityiARHiITE)-B B imethyizB611), 443 (@, J = 7.1 He,
d1hydropyrrolo/[3,4- c)pyrazolbzﬁ%M“cé’rb@i&llét@ £ONENOD-2 NMR).  Ana.
(dinso-de) 6171.32 (d, J = 6.8 HZ“EfyO1! SECPC HIE LS BRAY, MUBIC3R 4.
1.64 is, 6H), 2:73 (quint, J = 7. Yo 9 5 S X422 7.1 Hz, 2H), 4.80 0

s, f‘ih 10.20 s, 1H). Anal. ((,,5H21C|N404) C, H. N. Cl. LCMS (APCI,

H3C M+H): 357%/359,2. OH

Betdthod of | G-ivleda B AR Imetnyis 6

infermediz {H3C CH| éiryrouihitrocansorwiiad-{{ayalapro
yy carl |)a ~6,6- 0 N° 35/@\11’-2 (dmso-dg) 8: 1.15-1.40 {m, 5H), 134 (¢, J = 7.4 Hz, 3H), 1.62
dimnEthyl-5,6%ipysiropytTolo[3, ﬂ‘éjﬁg‘rﬁ%&ilé%(ﬂ?)%ﬁd@l&teﬁ 026N, 1), 4.43
ClI'H NMR (dmso-d3) 5; 0.87 Qﬁw 1'% 38 1=, JOHEPGH) 11GB s H). Anal
CirHzeNOye1. OHCE)C H, N, Cl. LOMS (ARC), M+H"): 335.4.
Method of Bb: 86% yvield from 13a.
13b
o ‘ HaC CH, el-:hyi 3~[(methoxyacetyl)amtno}-&.s-dimathyl-ﬁ,&
B d:hydropyrro!e{S,d-c}pyrazoi9-2(4H}-carbaxyiate.
AN *H NMR (dmso-dg) &: 1
d ) 34 (t, J = 7.1 Hz, 3H), 1.84 (s, BH), 3.42 (s,
HC HA . 3H), 4.10 (s, 2H), 4.44 (g, J = 7.1 Hz, 2H), 4.50 (s, 2H), 10.30 {br s,
)4 2H), 10.73 (s, 1H).  Anai (CrabagMNaQu1.OHCI C, H, N, CL  LCMS
o {APCI, M+H"): 257.4.
/
HaC Method of 8b: 90% vield from 14a.
14b
o . Hal CHa athyi 8,3-—dimethyl-3-[(tetrahydrofuran-z-yicarbunyi)amina}-s,&-
>_N PAS \H dihydro pyrrolo [3,4-clpyrazois- ~2(dHy-carboxylate
1
—~d o H NMR (dmso-d) & 1.35(t, J = 7.1 Hg, 3H}, 1.83 (s, 6H), 1.86 (m,
Hal HN o 2H), 1.88 {m, 1H), 2.24 (m, 1H), 3.81 (m, 2M), 4.44 (4, J = 7.1 Hz, 2H),
4561 (m 3W), 1007 (@ s, 2H), 1087 {5 1H)L. Anal,
o (CszzN‘Oa" .OHCI} C,H, N, CL
LCMS (APCL, M+H): 323.4.
15, Method of 8b: 94% vield from 15a.




H3C HN 6H), 2.04 (m, 1H), 4.44 (q, J = 7.2 Hz, 2H), 4.74 Is, 2H), 10.50 (s,
1H). O Anal. (C,SH,9CIN404) C, H, N, Cl. LCMS (APCI, M+I-fl:

355.21357.2. Method of tc: Made in 81% yield from Interm
WAL éthyl 5-(chlorocarbonyl) -3-[(2,2-dimethylpropano

o9

}?B%?n;/%ﬁsmﬁ

amino

-6,6- O N 0 dimethyi -5,6-dIhydropyrrolo [3,4-c]pyrazoie-2(4H)
-carboxylate. ~N ! N--/\/ CI 'H NMR (tlmseo-de) 6:1.221s,9H), 1.35 (t, J =
7.1 Hz, 3H), 1.64 Is, 6H), 4.45 (g, J = 7"‘in 2H), 4.85 (a, 2H), 10.28 is,

1H

H3C HN O (C,eHz:

IH
36
CH

'HN
HSIC/ 0 HN g

) Anal.

t‘:al nam

|hy ro pyrrolo(
134 (t,J=
H), 1.91-2.14

). Method
§53thyl 5-(chbrocarbonylp -

@ca bomd) -3-[(cy

,4.42 (q,(0 J = 8.0 Hz, 2H),
1c: Made in 84

CIN404)C H, N, Cl. LCMS (APCI M+H):

S __..",'!. mim}}- !

bs,m@umwa@mmm@aﬁmg CH3

deRutyigREMNY1) aainal 00 o) Ne B, 1), 153 m,
Bafsalpyiaggle s2(4h) 1¢arbaxylase o 7NN, 1),
Ba@shizs b}, 11609, 644)n=1 1404 be0R. (M, 11,4, 2.3 He,
Ry, kb (021 L 422 b, 54 bh) 28), 3dor3ede 4 10.78 (s,
HB2ie, R, A0.004a 4 H)N LCMSENeckHuH
19%7yield from intermediate 11b. 110 1-13C

¥l optn BpfcarligayBamino] -%& O N

dimethyl 4,6-dlhygtopyrrolo [3,

NM
HN
(a,
(Gi
38
H3C

R (dm
i Cl&
JA@ = 7.1
"HNCIN404,

35(t =

2H), 4.80 (s,
.06EtOAC0.02

$.2/385.2 AMeéthod of Is: Ma
fchiorocarbony

C CH eth

0 dimethy! 4,6- dihydropyrrolol[

NM

1H
H3
(G4
of

, 3H), 1.88

qun de) 6:1.29 (m, 6H)

Zetbypy Etreteth AR reanboyylaiez-vh NP iRminor
e gy drSpyolibF AmraBieRatie4 sy HBC/-0

tHAMBHpmsD- VB effhit; J=7 7 18, Bk, 1168HY, GHIABR0 (s,
21&1), 3B (rg RDAHT (AAEE 373 (@ v = 1.9 Hz, 1H), 4.03 (1, J
HC1) & NS 1 Y ECKIS (RPEH, i) He, 2H), 448
it 25894 ﬁ%lﬂ‘f??}?ﬁ*ﬁn’f@rﬁqéﬁ R fe TR 43 1H),
e ?g%?férﬁ?}ng i oKD 1§

34%[%92% flate. ~-N N-~"'H

THS 5B 1.62 (m, /-0 /Cl

)163a6H)"a Jad, J =
uHNf 71Hz
L1, CINGO4) /N, C. LCMS

1 anvlade*ﬂﬁ 7 % yield from

18k

12‘“1’ %@ﬁ)‘“’f‘ga:é@“?f’ﬂaTTﬁﬁrﬁf’"zﬁ;” /6-dinycro
%‘f,ﬁrlﬁggb g7 898 b £ ke

7, 2H), 7.16 (t J = 8.9 Hz, 2H),

%gr '87 Mz, 2H) 1010 (s, 1H).  Anal
(CioHayFNO0. 1EIOAS) C, H, N, F. LOMS (APCI, M+H™): 361.2. |
Modified method: intarmediate 18a was treated with HCVdioxane at
room temperature for 3 hours, then evaporated to dryness, neutralized

with 1M NaOH, and extracted with ethyl acetate. The organic extracts
were concentrated to give the free base in 90% vield.

—CHs

19b

Hal CHa ethyl 3-{[{4-methoxyphenyiacetyijemine}-8,6-dimethyl-g,6-

0}_ N, dihydre pyrrelo [3,4-clpyrazote-2{4H)-carboxylate
d N s H NMR (dmso-de) & 1.28 {s, 6H}, 1.36 {t, J= 7.1 Hz, 3H), 3.18 (br s,
Hac/—. N o 1H), 3.87 (s, 2H}, 3.72 (s, 3H), 3.83 (g, 2H), 4.34 (g, J = 7.2 Hz, 2H),

6.89 (d, J = 8.6 Hz, 2H), 7.22 (d, J = 8.67 Hz, 2H), 10.04 (s, TH). Anal.
(CroHaN4O0.5HCID.15E10AC) C, K, N, €l LCMS (APCI, M+H):
373.2.

Method of 18b: Neutrslized and Isclaied as free base n 90% yield
from 19a.




13c H3C CH3 ethyl
5-(chiorocarbonylj3{(nrethoxyacetyl)amino]-6,6.dlmethyi- 0 N O
i rrolo[3,4.cjpyrazoie-2(4H)-carboxylate. ~-N N-<'H NMR

“?é%ﬂé‘?)ﬁ%“gyl.ss (t, J= 7.1 Hz, 3H), 1.65 is, 6H), 3.42 is, /- C1 3y p{ig646

(a, 2H), 4.44 (q, J = 7.2 Hz, 2H), 4.86 is, 2H), 10.70 is. 1H). H3C HN

Anal. O (GaH,sCIN405.0.3H20) C; H. N ZCL LCMS (APCI, M+H");

359.21381.2. ( Method of 1c: Made in SZ?/cfyieId from intermediate 14b.

H3C_14c H3C CH3 ethyl

i eathathty UL Hata Gt
yicgrbonyl)amingjd,6dihydropynaia[3, Z-Cipyrazote-2(4ivip

| /-,@fﬁ‘(/NMR (A5 hich 5 ehrsb bz I iigé;;‘ff"

= 23 Hz, 6H)' LRGN 0 1.86 (@bl 298 atiaylekd), 2.23 (M, 111).
(M| 268, 445, 3H), 4.87 is| 2HNHOBA4RsLts ABR). (G SH2GISHS 0ss 1

15H20) C, H, NTCI. 0 LCMS (ARCI#NIn). B85, 21387, 2Htethad of 165, 2H),
Made in 79%4leld from intermeeiie 15t HESEW@ ZOBH/0Z2L53 7.3 1z, 21, 10.35
PCIT/IB2006/00 -71 StrugterélarfdExample#. SRemitabRdNe 1 N, . Lovs

Analyticai data ahd_gomments| H8€: B3 sty

Satgdprocarbonyl)-6,64imethy| 4§ttt &h i diibipss am-BeidBaNks @ base in 90% yisld
ylc inol-5,6-dij rGfb[3,4-c]pyrazole-2(41*- ~-N N-/<
carboxylate. H3E 4%"?—'I‘NI Cl 'HNBMR (dmso-dey-beimeBHi-(tidimenidambtay BHiols e

1.38 (m, . 0 3H), 1 BHYEATPIPR Acipyripio-20t)-can08/kem, 1H),

3.95 (- 011)YE.04 (m, 2H), 443G UMz FHPRIEGRM By npe: 1 2R4)1.580r76H)

1%9). Al (,c,iHysclN40§g B 81 TEINS 30D CSIOMES:3.79 He, 1 1)
nadle 1y 78% YIEIEFri o Terirethets mobr tos2

Miethod of 1is, _
y4-([(4-methylmorpholin-2- ~--N,I; 0
yheal ino}-5,6-dlhydropyrrolo[3,4-clpyazole-2(4H- N N--~

carl56RAEED Cf ' amIRI(WM$o-degthyl L StolnzbramnEis R oL VI6,6
6H)2neLh (o, 6-KB Gty ot ez D 3o Bk 1 4 HZ, 1H), 2.07
(d, 3¢ 308ka, (). 368 (bl 10,2 Hz 11-1) 3.6 (d, 1= 11.1 Hz,

1H), =23 93 Hz, 1H), 440 (G JE PP Bid) G Bpdsmpe), and
O_@@éﬁ@%ﬁ %_%gﬁg.?éqﬁg.émgﬂqw N@CCWLL)(W)PSG(WE% e
%/IHE%U 251_ 21 /E?_%rf?ylethyl amine (28.4 mi, 162.5 mmol) in DCM (50 mL.) over a period of
15'min. The resulting reaction mixture was stirred at 0 °C for 30 min. The reaction mixiure

was washed with water (2x100 mL), dried over Na,8Q,, filtered and concentrated to give
crude product, The crude product was stirred with 25 % ethyl acetate in hexane. The
resuiing precipitate was collectsd Dy filtration and dried under vacuum at 40 °C o give ¢

10 (12 g, 95%) as white solid. 1M NMR (306 MHz, CDCly) ¢ ppm 1.51 (t, J=7.06 th 3 H)

1.76 - 1.84 {m, 6 H) 4.60 (g, J=7.03 Hz, 2 H) 6.08 (s, 2 H) 7.46 - 7.60 (m, 3H)7.85-7.08
(m, 2H) 11.10 (s, 1 H) .

15

20




17c Method of tc: Made in 60% yield from Intermediate 1Th. H3C CH3
ethyl 5-(chlorocarbonyl)4-[[(4-fiuorophenyl)acetyllJamino}-6,6- 0 N_ O

dimeth
WOPNRAE

I-5,6-dihydropynob(3,4-

2%dinso-de) 5: 1.33 (t. J = 7.1 Hz, 3H), 1.63 (s, 6H),

-a]pyrazole-2(4F)-carboxylat

abdliidess

113C

el

OHNCIZH) 4.41 (q,J = 7.3 Hz, 2H), 4.76 Is, 2H), 7.17 (t, J = 8.8 Hz,

2H), 7.35(dd, J = 5.6, 8.6 Hz, 2H), 10.
C, H. No Cl, F. LCMS (APCI, M+H"): 4
77% y|eId from Intermedlate 18b F 180 H3C CHs ethyl 5{ch|orocarbonyl)

(AR
inte
-72
H3
cyq
N__
3HY;
2.4
3H]},
Cl.iL

from

TC

N~
NMR,(400 MHz, CHLOROFOF

(a,
Hz,

0-CH3 19c
rxampled chd

rmediate 19b.
tructure g
C CH3 ethy
topropyl) garbonyi)amino)

~22(4M-carbozylate. /~O ClI

4 (M, 1H), 51
7.29 ip-N= & Hz/(zH) !
L CMSYARCI, M+HT! 4314

ntermedNl 20b. 2o0c H
arbonyl) Imethyl.3-[(2-
D)3Y P 0[3,4-c)pyraza

%H) 4.4

1 H) 7 65 &dd’ cZf393 1.14
L

HN
F

H3 a

;g&mdm@@[mlwawmmx@ya@)' |

JAnak, Gy 442 ZCHNYOS) 26 hbdNs, €hy E.GMS4 (m, 2 1)
. Methodsf, loenviad @, inHy 9%0cyie leefromany): 40s.a.

2mical name, Analytical data and comments
(chlorocarbopyI)G,6-dimethyi-34([trans—2-phenyl ON

(a, 1 H). Anal. (C,aHCIFN404)
.2/425.2. Method of 1c: Made in

SiHAlER GO SROFORM$Zpm Hido (23 180hz, 3 Hy
Wikiho2 004 &R PEiT B 2006/003646

-6,6-dihydro pyrroto 3,4-c-[ 7PYrazote- ~-N
'H NMR (dmso de) 5 1 33 (t J 7, 1 Hz

le a(ﬂhylim p?r:’btkt&d}lﬁb}aﬁaﬂ ﬂdb%,c&h&w%t&g (m

Ous v add HzARabREE GkINGINGDA 6, 7.0 1z, 3 1)
D 33 Zeshtethod ofiPerMadezim 760, yiald.17 - 7.24
3G HT BthAgChid 7.52 - 7.64 {m, 1 H) 8.08 - 8.18 (m, 1 H)
0™z, dhiehidtarbdnyEenmag. \E=dihera \ N' '
|dieghed) 1cIMacm i feltddt3€ HN O Cl 'H

gM d)Sppm 1.51it, J=7.07 Hz, 3 H) 1.56

FOCArDORYT)- 312, A-UHTHOTORBNZOVIAMINO1-6,6- |
Mecﬂynﬁ%lxn@%@qﬁé{a & 8#31(:%«@(4!4}%0){%3!9
1H NMR {300 MHz, CHLOROFORM-) 5 ppm 1.44 - 1.58 (m, 3 H)
1.74 « 1.84 (m, 6 H) 4.60 (g, J=7.16 Hz, 2 H} 5.06 (s, 2 H) .80 - 7.14
(m, 2 H) 8,09 - 8,28 (m, T H) 11.37 (d, J=13.00 Hz, 1 H). LCMS (APCL,
M+HY: 427
Method of 1c: Made in B7% yleld from 4b.

HaG

Q. N
>N

g

HN

CHa

al
Hal

¢

ethyl S4{chioracarbony!)-6,6-dimethyl-3-{[4-{trifiuoromethyl}
benzoyi] amino}-§,6-dihydro pyrrole  [3,4-c] pyrazole-2(4H)-
carboxyiate.

TH NMR (300 MHz, CHLOROFORM-d} & ppm 1.51 {t, J=7.18 Hz, 3 H)
1.80 {s, & M) 4.61 (g, J=7.16 Hz,.2 H) 5.08 (s, 2 H} 7.80 (g, J=8.20 Hz,
2 H) 8.04 (d, J=8.10 Hz, 2 H} 11.20 (s, 1 H}). LCMS {APCH M+H"):
458,

Method of ic: Made In 56% yield from Sk,




Hz, 1 H) 10,98 (br. s., 1 H) 97c Method of 1c. 3C CH3 Ethyl

3{(1-benzothien-2-yicarbonyl)amino)-5-(chloromrbonyl)- 0 N

6,6-dimethyl-5,6-dIhydropyrrolo[3,4-c )pyrazole2(4f0-carbozytate /-O N -
W¢ ORRIRE400 MHZ, MeOD) 5 ppm: 1.64 (d, J=24.76 Hz, 6 MTBIS06MIBELS

HN O cl 3.75 (m, 2 H) 4.64 (d, J=3.03 Hz, 2 H) 4.81 - 4.87 (m, 9 H) 7.10 -

7.18 (m, 1 H)7.20-7.33(m, 4H)7.33-7.43(m, 2 H) 7.78 - 7.90 (m, 2 H)

8.07 (a, 9 H). Anal. (C23H2SNSO0$S.1-$#0OAC.0.1H20) C, H, N, S.

Method of 1 c. 99c Preparatlon of compound 1d:

(1(‘ (AR At-a a0 -\ A R O1- > h
(140.0 g, 729.0 Hirgfrn form¢ a::m Wi o"__‘ *“a*a@* TYGHI] gﬁg@gﬁw)
SR S b [Eodl rﬁg'um TS S
stifred i, At st rearoe.%g el =% 2H 745
HC Ifwas usedi fo adjust the salytjpp,tq 9)"433 . L\(Arap >§t£ te \Qé s
(3x 500 mL@ then adjustedLioRid 3 With.selic r@;g |ng

aqiieous laygrwas extracted mhggggmﬁ%@pgm g’he combined

organic laye ere dried over Na2SO4. Filtration and evaporation
fol Qwed by flash chromatography (5% MeOH in CH2CI2 to 4.5% 10

(1cl)asal ht Meli’o oHFg680

241 (dd, 3(>_,4 T 1@%@@1@4@%%&&1& @h@;%@rsz -
1H), 2.44dd 4 H¢ a7 ah O 3L{6l6l e 57y% 85 | L. SiH7.6dld) 14 Lbms v +
(bl =€ H), 7.2 IH) 7.31 (my 43d), LCMS (APCI, MEHA4): 166.4

Preparation qj ompound 1: (léepnda (et insenn)s ko hemdaiayh 3-
(be=nzoylam|no) -6,6- drmethyl -4,6- dlhydropyrrolo[3 4- c]pyrazote 5(1

W)=Ccarhaxyiate 5 A solution af potass 6.23
mmol) mger 14218 112 ﬁﬂ@“ﬂﬁﬁdﬁ?ﬁ‘%‘ﬁ?ﬂ‘?ﬁ@‘“ﬁtw B
mmol) in {2 et thane Br‘f/f e 3T ReriREE st soC oil

bath fo,r~705 h ars: Afterccoollr MR {imsc'td“hrfpet : 1Afhre ThEd Séﬁk/é?ﬁﬁwaé‘ Hz, 3H),

evaperated Al the residue pa tltiép%iﬁeﬁ@?en e;hyaz %céteﬁe( 5 *Zéﬁ)d“ 80

dejonized water (20 mL). The Byer was bAck-extr actéd Wity s (Apct

ethyl aceta g (2815 mL), and 10, Gpgnm&rg%%%rg&;}rgmorg%q&t%iged
oveemagnesium sulfate, filter =d and concentrated to dryness. T
residue was drssgive(glln methaal (10 Hdajortattaia BB HFEs LTy eminol 5 6-
stifred at foon# ergiure for diSsinpursqinachagains copaenitaad-danoxyiate.
drynes g%e pr uct wais Wi ified-byssilisagelchremategnaphyy, 1.63 (s,
eluting with a ragient of 5-2006H), 2.04 {m, 1H), 4.44 (q, J = 7.2 Hz, 2), 4.74 (s, 2H), 10.50 (g, 1H).
Anal. (CisHwCINGD4) C, H, N, Ci. LCMS (APGH, M+H"); 355,2/357 2,
Method of 1c: Made in 81% yield from intermediate 9b.

gc

HaC CHa ethyl S-{chlorocarbonyly -3-{(2,2-dimethylpropanoyi} amino} -8,6-
o N o dimethyi -5,6-dihydropyrroio [3,4-clpyrazoie-2(4H) -carboxyiate.
3N D¢ *H NMR (dmso-ds) & 122 (5, OH), 1.3 (t, J = 7.1 Hz, 3H], 1.64 (s,
H;;C/_O " Ci BH), 4.45 (g, v = 7.1 Hz, 2H), 4.85 (g, 2H), 10.28 (s, 1H). Anal
0 (CmHz@CIN.rO.,)C H, N, Cl. LCMS (APC], M+H™Y: 371.2/373.2,
e Method of ic: Made in 85% yield from intermediate 1056,

10c




(ethanol + 5% NH40H) in ethyl acetate, affording compound 1 (561.1 mg,
39%) as a white 15 foam. 1H NMR (dmso-de) [some peaks are doubled

due to the
WS

resence of tautomeric isomers] 6: [1.54 (s), 1.63(s), 1.72 (a)
f], [2.20 (), 2.22 (s) 6H together], [2.46 (d, J = FETB206008¢i6

J = 4.8 Hz), 1H together], [2.73 (dd, J = 8.3, 13.1 Hz), 2.82 (dd, J = 8.3,
12.9 Hz) 1H together], [4.46 (m), 4.65 (br a) 2H together], 5.80 (dd, J =
4.6, 8.3 Hz, 1H), 7.28 (m, 1H), 7.35 (m,78H), 7.50 (m, 3H), 7.99 (t, J = 7.4

Hz, 2H), 10 93 (br m, 1H) 20 [12.25 (br s), 12. 48 (br s) 1H together]. Anal.

CIoE2 )- Co L N MS:IM+HT calc

VA ki B %ﬁ AR i e
chémical 1 name, An ] aI dath r‘{ ,ﬁg ' ma'jg"yu 3leyclobutylcarbanyl) amino] -,6-
(19)-2- (dllgg‘ F-phe 1y!1i ézlﬁ"’ t’bj‘fﬁn gmiﬁ&remarwm
H3C im g‘;l,hydromgrqg 65%8‘ éfe7

0 "HHIMR (dmeo-d3) 6: 11.54 (%3@3&&9'4%2% 2(% : “'%,T ax
(2.20 N\ N~ O JEHSs (s), 2.22 (506 toge A5, mm te”‘)‘§

(d,13 = 4.6 HZ)™, HN O N together], [2.73 (dd T8RS 5"??253 2 (dd,
J=8.6,12.9 Hz) 1H CHs together], [4.45 (m), 4.65 (s) 2H together], 5.80

(dd. 3= 4.6, 8.1 Hz. 1H), 7.35/(m, 7H), 8.07 (br g, J = 5.0 Hz, 2H), [10.93
(bria), 10.97 (or §)31Hdogetherkthi] BAcPE(arahyil 2 A {iotetsyichbdau)( Qhng] -6.6-
iH fogethey]. Al (CB5H3QFRIB-BBYMIO@ o, MipiradoliInlBo-Booky]ate.
calc. 486. kouNt{ 2 466, Z2HYB (EuI-B. 465ph. 7 Mestt el Of Examples (.
1: \/I,aag/—n 44% yield froth intefifetfafe 381G AlcdHdido. WO Hz, 1H), 443 (g, J
20p7/07215 im2006/008846" 747stAttufdlarit EXamiSie Clhertical Ana.

na

dirmethyl-4,6-dihydropynolo[3,4-c pyrazmeag?TfEf)%é iﬂ‘ﬁf@"‘d'ﬁ (Z@JN--~
CH3™H NMR (4G:MHzZ, MOORESPpR {5 ’fﬂ'—'\ 1 ZZ (s 3 H)24

(5.6 H), N/ 2. 6&%3 513,60 &,&hﬁﬁjﬁzﬁ b"h Y ”;le %’:‘Z ’?"‘::;? 56
45 (m, 24 “F'CH . %mdan&u%eﬁa,é&a ,13 il 4 1.62 o
(e, 7 K (Meild H){ 857185 8 1 4y, J#ﬁq'ﬁp% 184, J5 119 He, 2H)
(CZ§‘P$28N,OB 2HOAC.0. 1| 20}, G, Hr.N HEIRCi o5 5P UEity. Method, .
of Example 1: Made in 33% vy, mmwmmtemednamsgmmgfﬁsﬁ%b@i id.
H3C CH3 (i dimethylam|riéessd phenykestnyii -2 daifisarakenzoy!)

anjino]- 0 / 6,6=dimethyl-4,6-tljhydropyrroio[3,4-c]pyrazole-5(l

N}

mino)-1-phe

3 P
e, Analytieal data and comiHERRNPIEIREIGA0.02HC) €, H, N, CL LCMS (APC, MeH'):
(1%)-24dime

-fiu benzo )amlno] -6,6-N O

IR

Ld3boxylats. N~\ ~jb CH3

H NMR (400 MHz, MeOD) 5 ppm: 1.63 (s, 3

H)

3.2

7
(G
EX

1.74 (s, 3H) B&7 3, 6 H)

7. -7.4
RsHOTRISQ/F2.0. 4HGAC) €
ample 1: M/a)d@m 7% yield

/

NN S B Rt vt o & Py
FB-<EnB0ophmOidDIA-itd 288,33y ke, 1 H)

5 (IYMB ()78 7396 3(m, vk, b)), ARAL, 6, 3.42 (s,
31 4. (H LG 46@5%7pukitH) \ et e, €f 70 (s, 1H).
8 (isiaRiant-ar @ging. alcohahs (APct, MaH):

356.2/361.2.
Mathad of Tc: Made in 84% yield from Intermedlate 14b,

Hal
t4c
HaC Chy
O IN\ 0
3+ T w4
Yot o
Hal HK

15¢

ethyl 5-(chiomcarbonyi)-s.WEmethy!—G-[(tetrahydrofuran—Z-
y!carhonyI)amino}-5,B-dihydropyrrnio[:’i,é-cjpyrazole«zmH}-
carbaxyiate,

'H MR {dmso-dg) & 1,35 (t, J= 7.1 Hz, 3H), 1.64 (d, J= 2.3 Hz, 6H),
1.86 (m, 2H), 1.98 {m, 1H), 2.23 tm, 1H), 3.91 {m, 2H), 4.45 {m, 3H),
4.87 (s, 2H}), 10.84 (s, 1H). Anal. {CasHa1 CIN,050.15H,0) ©, H, N, CL.
LCMS (APCI, M+H"): 385.2/387.2.

Method of 1c: Made in 70% yvield from intermediate 15k,




F 1d. 4 H3C CHS3 1S)-24 dimethyiamino)-1-phenylethyi

6,6-

dimethyl34(44trifiuoro methyl) N O -IN

weernmoytjzeseno]d,6-dihydmpyrrolo[3,4c]pyrazole-8(i M-carboxyiates bhébasass

H3
(no

'H NMR (400 MHz, MOOD) S ppm: 1.64 (s, 3 H) 1.75 (a, 3 H) 2.42
ne, | H) 2.53 (s, 6 H) 2.75 (dd, J=13.47, 3.49 Hz, 1 H) 3.07 - 3.25 (m, 1

H) 4.75-4.82 0 ~HN O\ (m, 2 H) 5.91:6.03 (m, 1 H) 7.29-7.50 (m, 5 H)

7.8

6 (t, J=8.01 Hz, 2 H) 8.14 CH3 (t, J=8.95 Hz, 2 H). Anal.

(C2Qk2 Nqnqm Q.5HOACO3H20VC. H. N, HPLC: i>95% pudty.

Melh

REF SRR Made in| FAYRSASRIH STt fetidteSetising F3G

alc
6,6

bhol id. 5 HSG* HaKiS}24 difffthyiaaHemsTrao e G yiettyi-3-itetrahydro-2H-pyran-2-

 dimat [ iin-20N p yicarbonyl}amino]~5 G-dihydropyrrolof3,4- -cipyrazola-2(4H)-
arb 4 ydro 4c] razole- 5(1|~ carboxylate. N |
e oy

M,, (400 MHS, MaD ?@ﬁg B 178 3! T 1 328 () 1H). 183 (m,
4(s 6 H), 2.¥79d, J=13.60 H. ﬁ%s‘ 313"‘24 gifiﬂt‘% S6E <m7‘® 4.04 (m,
1 H), 4.95=KN O N\ 5.03 (n} 0 76 6% f "%%077 56'{Pn, Anel
). 7.36 - 149 fm, 4 H), CH‘J?:EMGHC | 5 PGSl A Gy
1.4d, J=7.81 Hz, 1 H), 8.71 “/?f’ﬁ“ 1"151‘)”‘%“”‘%&‘”““

H2eNeB3-6- m_no/_\\c) CHAN—HPLC: =95% pudty. 6 Method.of

s ShyT 51
ample 1: Made T, 88% yield fE o X Tégﬁﬁrﬁ "“’EV gﬁdsm@thwifiz]mﬁi (5':379"('3"" X
7/072&/53@;{;%&86/00 z@, <EE@Structure ANd EXAMpIE o2

bmicatdiam alytical dat ‘@QQ@Q%@E‘%@%"@(@JC'F'?‘W 3H), 1.84 (s, BH}, 2.04 (m,
)24 dimettylamino)4phenylethyd 2- éa@%tylmm)fﬁ&ud&m )b;\/él J’s"mgl z 1H),
/dropyrrog) ,4-c]pyrazoie-5(38h-garaoxylate. s M~ HNMB” QQﬁgA gL 23,
34 1t, J =(8.0)Hz, 3H), 1.42: k.45 (rA), D)o L.561(8s, &Hksﬂs%%lmﬁﬂ@ Anal.
, 2.12-2.13 el = 4.0 Hz, 3KB,H4B084S M, A QA8 (SrdHi I3z 0
_{.;L\/IS [M +Hp 367. CH3 Mettoetiof Exasmplek ikane Huhiadiald

fror Dnhnl 1d...7

- & 5—(cﬁi L
(19)24dimethylamifof#s-phenyl ;n T HO) 6 e H’f&ﬁwmmw&
4,6rd|hydr‘23p,y,g -_géyraml% {iﬁsgg iﬁémjg %‘-" ){E S 'm% .
NMR (dmso-d /05, J = 6.8 Ha. oL 71515@0.2 S 1]r %isﬁ;ég 2H),
/\ 1.69 (a) GHim %the_r], [2.19 5)352&3%@3&55'6@%{1@{1;@ Z QQQ dFaBuon ¢,
120 H, N, Cl, F. LCMS (APCI, M+H"): 423.2/425.2,

Methed of 102 Made in 77% vield from Intermediate 18b.

18c

Hal CHa ethyl S-{chicrocarbonyl} -3-{[{4-methoxyphenyl) acetyllamino} -

o N O B,6-dimethyi-5,6-dihydropyrrole [3,4-cipyrazoie-2(4H)-carboxytate.
%N}l\//r\l% " NMR (dmseo-de) 5: 1.32 {t. J = 7.1 Hz, 3H), 1.82 {s, 6H), 3.73 (s,

HSC/" o N ¢ 3H), 3.74 (s, 2H), 4.40 (g, J = 7.1 Hz, 2H), 4.77 (s, 2H), 6.80 (d, J= 8.6
e} Hz, 2H), 7.23 (d, J = B.6 Hz, 2H), 10.25 (s, 1H). Anal. {CapHasCING D)

C, H, N, CL. LCMS (APIES, M+H"Y: 435,1/437.1.
Method of 1e; Made In 79% vield from interrnediate 195,
O/CH;;

18c




N\~ N-~/Hz), 2.52 (d, J = 4.8 Hz) 1 H together], 2.59 (septet, J = 6.3 Hz,

i H),12.73 (dd, 0 OH3J =8.3, 12.6 Hz), 2.80 (dd, J=8.3, 12.6 Hz) i H

t0 etherJ, 14.32 (d, J =13.4 HN O N Hz), 4.39 (d, J = 13.4 Hz), 4.49 (or a),
"ﬁ‘.gzi"(é{? FlYogether], 7.57 (dd, J = 4.8, 8.3 Hz, 1H), 7.29 (nPCtt4BIH13403645
(m, 4H), [10.29 (a), 10.35 (a), 10.46 (or s), H3C CH3 CH3 10.51 (br a) 1H
together], [12.14 (br a), 12.27 (a), 12.30 (a) IN together]. 8 Anat.
(CnH3,N5030.2cydohexane0.6H20) C,1-N. HRMS: [M+Htcalc.
414.2500; found 414.2492; error -1.87 ppm. Method of Example 1: Made

in SPSERI TGt ate feepiing -aleokol 1.d
N N - A1 = :El p aipe: COUH H
(1Sp-Zzdimethytepamoy=t-phenyietnd-s SRRy 1Ydhinol.-
| 1 % ety {chioracarbonyi)-6,6-dimethyl-3-({[frans.B.phemyi
H3¢ _OHSO _ | eyclopropyly carbfmyg B:a -5, i o ; Iy
6,6-d|meth}1.-_4,; =i %yrrom 4 19&9%5?%&9 e- ?T pcﬁé%b‘gfﬁl%‘f@.%ﬁ Jeprazole-

39 (
N~ N"€H3 1. , 1H), [2.19 (@222 tHer] D B0 P PHy. TH) 152
2.74 (m, 1H), %é [4.27 (d; 3 = 1%%4@%%@(“@%955 '%55 i ‘Aq-iﬁnlé"'(%‘i‘?' -
4.5p (s) 2H together], HN\ 5.79 ﬁmgslfgg,agagﬁm;cﬁm 1o 85 (&) a7 20
(a),/10.74(s), 10.@) 1H vJ Chibtagether], [12:16 (or &), 12.27 (), o M
12

B0 (2) IN together]. Anal. (¢HeBMERARbRYERNEXANEREH20),C. H.
N. HRMS: [M+HT calc. 9 412.2343; found 412.2345; error 0.54 ppm.

Meth f Examfate 2, M in WWWW
ethod of Exa & Viade T g0 aFocarbonyl)-6,6-dimathyl- 15

alcphol 1dQ(1Sy=24&imethylaminggmiwaheiy ls, .
3-[2,2-dIrgret H;I) aminapokyGe\ 3%%6?"“’ PYIFolofd,4-clpyrazoie-2(aH)-

6,6} didethyl 6-dihydFopyrrolo[8 M ppazotesdRsabMates N LU N7 | y
'H NMR (dmgg) 6: [1.18 (s)} 1948, @h9kbtagetherk, 253 (s, 6H)r I2d9 oy os

NMR (dmso-deyns9.77 €m, 4H); Mﬁ?ﬁ&f MJE; 9 5329 1§§7(a)}§6|5| together],

(s){ 1CH3 2:2%,(a) 6H togetheyr}, %2182 (Wn7.dHgs. 2:44a (M ket ) 1l Aed i Gea 7 1.6
146 Hz), 4.38/HN O N (d, J ={12.9'¥)9&4568. (9} 4.56 (a) 2H together],
5.7, 1H), 7.29 (m, 1H), CH¥eh3r{in, 11-11). [9.87 (a), 9.92 (a), 9.96
(bria), 10.02 (brakINApgether], bl T2 Sondothba A Do taa il S

12i31 (s)&l12. 1H 5ogetheﬂﬁ#ﬁ&hytbiﬁ&ydmpym,;Dﬂ&jgymi_z;mi:::f:j:::}-
(CR3H33M50@8.086){CiohexanBOMH-RAOME, ki 3HRMS: (MM 63(Cs 4 g6 .
42B 2656; fownd 428.2649; ertdis n58HppencMethoe ofExample . Made 1
in #3% yield from intermediatg 0t 13ty 7 alcohoilts\M@203HOR15S (m. 2 Hy
PGT/IB20067093646 -76 Struthifésdrtt EvhragienoChenvieal mas e H, N, s,
Analytical and commentq FefedeHs

(9%)-24dI lamino)-1-phenyiethyl 3[(cyclobufyicarbonyl) amino]-6,6- H

O I ddimethyl-4,6-dihydropynglo[3,4-c]pyrazoie5(1 H)-carboxylate. N~ N -

'H R T Gr et hiMB (PiMeO-de).1.47-1 61 (m, 4H), 1.60-1.81 (M,
D ICH. o) 1 871 O i 18 YIok2- Bimetiivlamine) S pbepyiotiomnori).

3.17-3.24 (m, 1H), 3.29-3.3¥(m, CHy
NH, HCORH N
CHg

2.28-2.32 (m, HN O N\ 1H]J, 2.39-2.54 (m, 2H@71- 2.83 (m, 1H),

HO
1d

To a solution of (S)-{+}-2-amin0-'i-phenytnethanoi (100.6 g, 729.0 mmol)
{400 mL) was added formaldehyds (800 mi., 37%

in formic zcid
| wt in water) at room temperature, The
solution was stirred at 95 °C overnight. After it was cooled to room temberature cone. HCI
was used to adjust the solution to pH =2, l .

It was extracied with ether (3 x 500
then adjusted to pH { mL) and

= 10 with solid NaOH. The resulting aqueous layer was extracted with
CHyClp (3 x 500 mL). The combined organic layers were dried over Naz8C,. Filtration
and evaporation followed by flash chromatography (5%
10 MeOH/0.5% NEY, in CH,Cl) gave {8)-2-dimethylamino-1
yellow oil (88.0 g, 56%). "H NMR (dmso-de) &: 2.19 (

MeOH in CH.Cl, to 4.5%
-phenyl-ethanol (1djas a light-
8, 6H), 2.31 (dd, J = 4.8, 12.4 Hz,



. CH, 1H), 4.32-4.49 (m, 1H), 4.59-4.64 (m, 1H), 5.78-5.80 (m, IH),
7.27-7.40 (in, 5H), 10.19.10.25 (m, 1H), 12.25-12.29 (m, 1H); Anal.

w{ECmminh38s 0.3 hexanes. 0.5 H,0) C, H, N. HRMS: [M+H]' ¢aiT/iB2006/063646
426.2500; found 426.2485. 94 Method of Example 1: Made from
Intermediate llc using alcohol Id. H3C CH3
(1S)-24dimethylamino)-1-phenylethyl 3-ficyclopentylcarbonyl) amlno) / P
/| 66- dlmethyl -4,6- dlhydropyrrolo[S 4-clpymzoleS(IM rboxylate. N\ N-~ '-

1.80 (m, 2H), [2.19 (s), 2.21 (s 6H0

6: 1.5 12H)
CHeFﬁé)grg% ef8 58 (iﬁ(‘éil’)*z 1k ‘C*ﬁ%‘ii‘i’) 45 484812 151b 48 (& 8 (B, 721
J = {mEHIRD . 1), 2B ARSI, W86 (<BBK- together], 5.79 (in, 1H) 7.29
(m, Prépala@idem, cEHITdpold@.311(br a), (16) 34 deheliOdthiies) S)shéhyiethyt  3-
tOQGEBﬁ{iaHé%nmo @ A rﬂ&tﬁﬁ-&,@ds%%{éﬁﬁmﬂﬁﬁmﬁﬁo@%ﬂ H)-carboxylate.

f%%éé%ﬂ%@&ﬁ?ng&e X% H6 12\51 whln%n!}eg!atgallg 1.318 g. 3.12

440 265 foun 849 error -

Mad@"ﬁ3

o o SO 2 ) e

(1S)shuedt ﬁﬁeﬂﬂ;ﬁ%ﬁ%u%?ﬂjﬁﬁ%ﬁméﬁﬁsﬂ 34ty erstiosicero ta/hpamiine) thiel soivent
6,8-dinsetingictk@diingdno pssiafof3ritiaipy tateerbéBiv) scarhe a8ate) sht-delbhized

- 'H NMR (Gdmgo-dep 6qded (4edlbh ﬂa%e&ﬁa&@m&ﬂwé@xﬁc&a@(i@@%g and
ﬁHstﬁggsmWaLd%@rﬁme% VANV RN (0] sﬁfﬁl ﬁ@;gg é’ng %%g%h?rgted 0

(m, 2H), HN \CH [4.33 456 m) 2H to
7.30%e5y), PSE *d”%m*s 91'193 ﬁpa)arﬁﬁs BYgaiye (10 mL),

[12. W%f%é@*ﬁkﬁ@yrﬁ%b‘émﬁ AR ADTC RSS! 0 THIPEsy.CTha crude
N, HRMS:t [WeeH]uGtsd. 5 4IRS 1@T cloometodBoRE 280 rereitD S brpient b8 5-20%
MethednbExample.driMasiay acdtl6, waldiflg sadpaimadiye 130, 48its a white
ﬁcotﬂ%ld ‘H%@Mﬁkﬂ%é&%b%&%‘ﬁ‘é&l&é%'@%&@ heaylery k)resence of tautomeric
3{(m }%6 ﬁ ”1043 3 1}2 6H together, | 292 (s) &H toggther, [2.46
dlme Vil rro )[’3 razore- E i rbéix Izzté I@N B
NMRY d’msosé*%)é’?&) {T48(% &3’99(%'35’1 7&4}’%’ m@é{ﬁ%ﬁ] HEp A8 /=
0 3 2¥61@Y 67 tﬁg&@ﬁ%‘f}z ﬂ-ie(&ml),, 3.85313 51 316 teetiief)5. B0 Td(dd;, 46+ 8.3 Hz,
9.4, 18,77 BN, NN HZREAB3407.80(8, BHL, 2. dHx) J=+ topethay) 1082%cts), 1H),
2 31523H {wastheds (oA A3dine OG (&) ?a‘j}gg@ﬁ%%]dé@ﬁ&% O H, N,

Hz),

togefhnr'l 512

sl Aot g }{af‘ % - 438 fdd = 13-4 Hz) 2H

2 Hel (in

qgﬁreﬁﬁdﬁkﬁrerﬁwhpxanp

(CzZ PRSP AR £ & RO caic

416.22923: foynd 416.22917; d ‘PF&F*&‘T%"ESE}H‘I“’EW&WBH of EXAH5tRszoyaminol-6,6-
Magle ifj.43 yle&d @ interme a;?éi ireiie "“\?53 Fropcarboxvlate.
20q7/672 P%TII og/oo 2 zj“}“ %:t " id j::& 135 6 Crjficagter =2
name, Ana ytlca data and con 1S ”
5)-2 q%meg glmfem {sﬁyztﬁﬂfﬁ VOB 2 o1 v . o8

Hi15&hylam|no) f\ghenyt

E
2

{m, 7H), 8.07 (br g, J = 5.0 Hz, 2H)}, [10.83 (br &), 10.97 (br s} 1H together],
(1225 (br s), 1247 {br s), 4250 (br s} 1H together], Anal.
{CaslizgFNg0y0.36H,0) C, H, N, F. HRMS: [M+HT calc. 486.2248¢; found
466,22468; arror —~0.48 ppm.

Method of Example 1. Made in 44% vyield from intermediate 26 using
aicohol id.




11 ylcarbonyl)amino]-4,6.dihydropyrroio[3,4t]pyrazole-5(1H)-carboxylate.
N\ I N-<-'H NMR (dmso-de) 6:1.60 (m, 6H), 1.85 (m, 3H), 2.18 (m, 1H),

it

%3 (quint, J =6.8

2.22 0 CH3 (a) BH together], 2.50 (m, 1 H), 2.74 (m, | H), 3.78

HN O N\ Hz, 11-1), [4.37 (m), BENEHpSH3646

together], 5.79 (m, 1H), 7.34 (m, 5H), [10.02 CH3 (m), 10.33 (m) IN

together], [11.91 (s), 12.39 (s), 12.41 (
(C2eHuUNsO4.0.15cyclohexane -0.6H2

élH together]. O Anal.
¥€, H, N. HRMS: [M+H]' catc.

442 2449 found 442 2446 error - 0 62 ppm 16 Method of Example 1:

ol HeTARG e .

rg PPy irinol-6.6-

! ' eg; £4‘§ 9(2 H)lc Elsviate.

1.82 (m)2AY, [2.09-a), £ a;)stg:H%gg-latgg%thq_[ ’ ‘312%43 (5. & H,
(dd, 3%N8.6 12.4 HZ) .80 (dcked FaB:252 260 hy\yg \zyz) ?173 485 (m, 2 H),
347 1H), 3.94 (m, 2Rtk [4. 3&(&@7@,@4{@“& Oﬁhc g me
5.48 (&, 2H), 7.29 (m, 1H), 7|34stramgH), [9.59 (x) 9 70 (a) 10 1 HPLC:
todethef], [11.85 (s), 11.88 (5w 10 20l H, (s)adl%%&/o(@)eml% .t ';'mate 36 using

tocether AI _

cly
6H
21

(m
a)
11
(C
441
M
S)
oV
N-

toget er], 2.19 HN 0 CHS3 (4,
H2)7.79 (dd, J = 8.6, 12.6 H
2}

2k

4

1Xoaether], [4.32 (m), 4.52
H), 7.8@(reH37H), 10.70 (m
(G26H

| 503.
80'2all6: w&ﬁg@
o} /C

lat
(m, 2H), [2.19 (a),
91 (m, 4H), 3.59 (m,

ykazqie-5(1F4)-carbgyy

)
59 -

9.88 (or a), 10.27 (br a) ]

i chﬁ@mtmmmgha&@ré@fa k@jﬂgazé}LCéahp
1-pheryietvtGvGedinaatiyl-3-f(¢nH. ?QE'?&Q\:; 57 (5, 6 H)
yBémikhef1236-chibye nopyrsotaddud N«fQrs - 4.85 (m, 21y 5.00
plAY=F-BE. AOME. HHINMIR {2imis 0 +0 0357 1560 £/ 7.84 - 7.06
2 (31 () B (G BN togattier. B. 28L0m 53y,

), 4664 (m), 4.55 (a) 2H togéi‘her] 5.78 (m, 1H), 7.34 (m, 5H), [9.79 (or

4al®h§myc|ohexane 0 5H20) C , N.

orahen zoyl} am|

Mogngmmial'i Hjad4 i 1% Gd Bofmtirdgidd 43 3sing aicohol

0.33(ora)1H together] [1.1.88 (br a),

90 (Oﬁaa), J.A 40 \Ul -y P
rAHYN. cetatp,
143;

714Q;

ade I 58%% ylé fror;ﬁ"inter
iethylamino)-4-phen
imethyl-4,6-dift{feiro
R (dmso-d6} S: (1.

hyl ac
.2&95 ¢
N

\
CHy

HN
O

N=—
)
&

S Fhl IR *‘W’%}@ﬁ
o

raediaienkbss Msing 2/Gahal l%
Wemyﬂs&{[%aﬂmmny%mtwbma
)wuaei&m]mqutsm&m@mm@t&

| B R by Bk - pharmyigmTat:
CHt-OBIH)-Rrcrky oot B Mt ik Ga R
Br ORI NHIINEOD) & ppre: 161 (s, 3 Hy, 1.72 (s, 3 H), 254 (5, 6 H),

Jo4 T8 Hz, 1 H}. Anal. (CagHagNe0a.0. ZHOAC) G, H, N. HPLC: »05% purity,

atcohot 1d,

phe

Yé'gfg@iﬂ?oro methyl}

frearhoxyiate.
{3 H) 42 {nome, 1 H)
7&:\ T5-4.82

2H)B‘F4
H, . HPLC:

 BNIBLELOMHR UG

4g%ayntt .58 (a), 1.59 (a), 1.67 (a) 6H

n@'ﬂ?d 2"%3@“93 HMHBE Kl?ﬁ(‘ddteia 'fmg ﬁben%‘l@dllte Sc using
2@ N 1H together], [3.56 (hr s), 3.59 (or a)

(a) 2H CHS3 together], 5.77 (m 1H), 7.14 (m,

8,6 dlmathyl-i%—[{pyridm i

yiaie.

277 (¢, J=13.60 Hz, 1 H), 3.08 - 3.24 (m, 1 M) 4.56 - 479 {m, 1 H), 4.01 -
503 {m, 1 H), 5.90 - 6.05 (m, 1 H), 7.20 - 7.36 (m, 1 H), 7.36 - 7.48 (m, 41y,
7.86 - 7.69 (m, 1 H), 7.99 - 8.09 {m, 1 H), 8.21 (d, J=7.81 Hz, 1 H), 8.71 {,

Method of Example 1: Made in 39% yield from intermediate 6o using




F Method of Example 1: Made in 53% yield from intermediate 18c using
18 alcohol 1d. WO 2007/072153 PCT/TB2006/003646 78 tructure and
emical name, Analytical data and comments (1S

“@%%ﬁammo) -1-phenylethyl 3-([(4-methoxyphenyl) acetyl%(zl;r@lgoaﬂgﬁmﬁ

amin0} -6,6-dlmelh 1.4,6-dlh drOPYROIO (3,4cjpyrazole-5(1H}-NO/y Y

carboxyl ate. N\ I N\ -"'H NMR (dmso-
1.67 (a) 6H together], [2.18 HN OO CH
(m, 1H), [270(dd J 8.1, 12.9 Hz), 279(dd CHJ 83 126Hz)1H

togPErerkr$and Bxfe H COGRERIRRJne] Arvartlca) cinda ¢ “togethert;
(4.0 ST ZF TO0eTo A ey TRe R ey
8.9Hz{2H ’EQ,( ) 7. szd(m@gm.a@ﬁ?yp(mav@aamu)mgogﬁg (br in.

1H]. Apa. ( 11. 1H2O9ME (drisdNy) b1 RM & I ' 9864202685 31y, 1.56 (5, 31
492.2605; 2588; erfosrk.48)ppn. £V ethost b XaBMemLan), 10.15 (s, TH);

of Exampl

alcphol 14. Example 21: \f"b’dl
3-( cEoy:aa.-mino)6,6-d[met[a

[3,4€]pyrazole-5(1H)-carboxy
_ CH30H3CCH3NNO

N O /CH3

% yield frof intern

Map & ' i
S)-R-(dimethylamino)-1<heny
r}ylcycloprapyljcarbonyl}ar

2.22 (a) 6H together] 2 3
, J = 8.3,c11.9 Hz), 2.80 (dd,

3 ' u§ma) 1n2tq§gs lsfmwnﬁw-a B-dimethyl- |
N;:‘:g(;é"”i’ ‘1&3 ”‘t’ﬁ?’“’f @Wé? [4.37
| 9&9 {8 L 8 Sz 159 {s] 1,61 ()
56 utSar} O&,ﬁ }g = 4.8, 12.9
SR Paf‘?-” Lo
ie&m&@?@yiq!;d;m%%%m%%t&zg% ]?PQ/ (dd, J = 4.8,

b: (1.48 (s), 1.57 (s), 1.59 (s),
a), 2.19 (a) 6H together], 2.47

hechate 19casing alcohol 1d. H3C (1
| Btk GoEaH et 1 BidddH3 apok{ flekamsr 2nddnkdiate 7c using
mmt‘)ﬂlldelhydropyrrolo[B 4c]pyrazo|a N N-

Tﬁh&/lﬁﬂﬂ@@)nliﬂh?%’ﬂz?my Fro.20 (), 10.35 (s), 10.46 (or ),
0,61 (el i\ QBMRERID2. 14 (br ), 1227 (s) 12.30 (s) 1H together), |
lata. {cl.MeINDMELE LA NMeZ S M cale.
FACBE 0N M 248 wrer N7 G2 12, toluene

Msthod of Example 1:
alcohol id.

Made In 36% vield from intermediate. 8o using

CHa

CHy

(15}-2-{dimethylamino}.-i-phenylethyl 3-{(cyclopropyicarbonyl}) aming}-
6,B-dimethyi-4,6~dihydmpyrmio{S,-d—pryrazola—SﬁH}ﬁamaxylate.

'H NMR (dmso-dg) &: 0.77 (m, 4H), [1.48 (s), 1.50 (s}, 1.88 (3) 6H together],
1.80 {m, 1H}, [2.19 (s), 2.22 (s), &M together}, 2.50 (m, 1H), 2.74 (m, 1H),
[4.27 (d J = 13.4 Hz), 434 {d, J = 13.6 Hz), 4.48 {8). 4.52 (s) 2H together],
5.78 (m, 1H}, 7.34 (m, 5H), [10.85 {s), 10.70 (s), 10.74(s}, 10.79 (s} 1H
logether], [12.16 (br s), 1227 (s). 12.30 {s) 1H iogether]l Anal
{CaaHuNsO0. foyclohexanes0.8H,0) €, H, N. HRMS: [M+HT cale.
412.2343; found 412.234%: error 0.54 ppm.

Method of Example 1 Made in 41% yield from intermediate 9¢ using
alcohol 1d.

10

CHg

CHa |

{18}-2-{dimethylamino)-i-phenylethyl 3-[{2,2-dimethyipropanoyl) amino}-
6,6-dimethyi-4,6-dinydro pyreoio]3,4-clpyrazole-5{{ Hj-carboxylate.

H NMR (dmso-dg) &: [1.18 {g), 1.18 {s) 94 fogether}, 1.50 (m, 6H), [2.18 (s),
2.21 (s} 6H together}, 2.52 {m, TH), 2.74 (m, 1H), [4.31 (d, J = 14.6 Hz), 4.38
(d, J = 12.9 Hz), 4.50 (s), 4.56 (s) 2H together], 5.7 (m, 1H), 7.2¢ (m, 1H),
7.34 (m, 1H), [9.87 (s), 9.92 (s}, 9.96 (br s}, 10.02 (br s} 1H together], [11.94
(br s} 11.97 (br s), 12.31 (s}, 12.34 (s) 1M togetherl.  Anai
{CaaasNsOy+0.08cyciohexane-0.7H,0) C, H, N. HRMS: IMHH] calo.
428.2856; found 428.2648; eror —1.58 ppimt.

Method of Example 1:
alcohol 1d.

Made in 43% yield fom intermediate 16e using




O Microwave, MaOHHN ON 100C,30min _ CH3 1c\/21 5
Preparation of Compound 21a: A solution of (+/-)-2-phenyloxirane (1g, 8.3
W@g;gjé liﬁ 9 10 ml of dimethylamine in MeOH (2.0OM solution) was heated
{0 in a sealed tube overnight. The solution was concerftfat@BAHig o4
under vacuum to give 1.19 of crude product 21a as oil. WO 2007/072153
PCT/1B2006/003646 -79 A solution of %)mpound le (100 mg, 0.25
mmol) and 21a (60 mg, 0.37 mmol) in 5'ml of toluene was heated in
microwave to 100C for 30 minutes. The solution was concentrated to dry
by mp@mwm TGHH reuceqhsef&ﬁ e ATy s S a: A L
MeOH (g.m an 0 e SOUNEE Hahmehimmhmtaithm : HER- ;
stifredat r 2h, ncent ata@@m;kmgﬁgg}rmgﬁl% Qco u_%y;:;bﬂny SminGFS.-
CH3g 10 gvaaEARg AL ZohaieT xﬁhm o
salte ge A toHICl veas periaimedih)s ieafing, l;rgegfl'fﬁzs&tm 22&2 2 {m
1N H=| I-MeOH solution. Comptundas{3z2 mgp wassptenared 2samHb s 2051 m
salt. 'HNMR (400 MHENDM S ®306R S 4opm1ki54s6S,63 )66 45 530k 18867 40 m,
(d}ISA)55 Hz, 3 H) 2.89 (d, 2456 14293 ), 301 123510261, 2) 486 s, 0.3
J=13.14 Hz, 1 H) 4.96 (d, J=18¢fatled 00BlC1CH), 6. 188!, W99 k& 2500 und 425 2485,

7.33- 7.40 (m, 1 H)7.45 (d, ‘—“‘4‘.@9qfl@fadmﬁ)"ﬂ&@eiftpndmra?md«ﬁadaiﬂ,c&il-d;)a%oﬁ&d.

‘: tﬁe 6’], 2.53 (m, 1H), 2.77 {m, 2HY, .31 (d, J= 139Hz) 439(d J=14.6
'if)c r‘é&%uésé HiLarbek gt N\ 724 @ 14), 7.3¢ (m,
Br‘ﬁ’ *"i %“?Tés’@ “H? (b 7t igoethecy Y11 U 5), 12.26 (),

"2 6: Wnﬁﬁaf’kwhe@w&uﬁ) C.H,N.
oZ

4,6- dthydropyrgolo[
NMR (400 MHz, MeQ

2 1 M * B4 8T (P
a&pﬁ T_d& g“/(m_el_rf_lﬁ):m \mmd?ie 12¢ using

M'. o % vield. F 22 H ~
H ﬂ“a'rmwosa FATPROYY s
1o/,

(5] 31,240 F CHs-¢, 6 H ,;235%.2&%"() kosan 95, 5&3[’8‘: ay
4.75 - £92 (m, 2 H), 588 - 5 1962610 & 324608 1k of ’ggg (hrs)1 together].
(m, \ Anat. (C23H27F2I\l&€231&ﬂ!‘k2@1%bﬁ@%hcmdﬂrs ML-}?'\!LrS. 454.28127; found

cg& uxyiata
Bélir i%%’zﬁ) [Hse (i). 71:?8 (s} 6H
(m

( AP 454.28232; error 2.31 ppm,

12 Method of Example 1: Made In 26% vyield from Intermediate 13¢ using

alcohod 4d. )
HaC GHa {1 S}-Z-(dtmethyiamina)-'l-phenyiethyi 3-{{methoxyacetyllamine]-6,5-

/H o dimethyM,a-dihydropyrmm[3,4~c]pvrazota—5( 1Hcarboxyiate.
1

N},U\_/N—{ o H NMR (dmiso-de+D.0) &; {1.43 {5}, 1.53 (s}, 1.64 (s} 6H together], [2.13 (s),
" O 31 2,16 () 6H together], 2.41 (dd. J= 3.3, 18.8 Mz, 1H), [2.74 {dd, J = 0.4, 13.7
M e

Hz), 2.83 (dd, J = 8.1, 12.9 Hz) 1H together], [3.28 (s), 3.31 (s} 34 together],
[3.83 (s), 3.96 (s) 2H togather], [4.26 (d, J = 14.4 Hz), 4.34 (d, J = 13.9 Hz),
4.5 (d, J = 134 Hz), 4.58 (d, J = 13.4 Hz) 2H together], 5.72 (m, 1H), 7.32
{m, 5H). Anal. (Cz1H29N504-O.SGyclohexane-O.BHzO) C, H, N. HRMS: {M+H]"
caic. 418.22923; found 418.22017; arror -0.14 ppem.

Method of Example 4: Mads in 43% yield from intermediaie 14c using
alcohot 1d.

CHgy




M+H'): 484.2. F Method of Example 21: The title compound was made in
20% vyield. 23 Example 24: (1R)-2-(dimethylam[no)1-pyridin-2-ylethyl
w@4henzoxgiRm[no)-6,6.. dimethyl-4,6-dihydropyrrolo[3,4-c]pytazrsesds(inses

/i)-carboxylate. / N H20C, HCO2H ---_,

.-ZCH3 JH85C. 2 hr HO N'CH3

HO N-CH3 15 24a WO 2007/072153 PCT/IB2006/003646 -80- H3C CH3

H H3C\ CH3 ON

~/O ~-N 248 1.5e7&tN N N--~p N EtO Cl --- Q --

. O CH3 HN K2CO3, DME MeOH H O N CH3 24 Preparation of

mnound 24a:; (1R)-2-(dimethylamino)-1-

pyridin-2-ylethanol. A mixture

( iﬁ‘?"ﬂ“ﬁ?ﬁmﬁfﬁﬁnorl -pyri

ﬁ'?e'Zl?‘Féﬁ’ma(@@gaBl T —

the

hath for 2 hots; attamlﬁg a

er cgefing to room Fe(r:nper
thylether, then the rémairi
NaOH (5N, 15 ml-) {

C'T 1 (DN

);,2’{53 J =4,

~/4.0 btz{ 1H),c#,22
é, 1H) 7.7 oft

67 4 A solutlon of [
.5 1.69 mmol) and §

sdimethoxyethane (DME,

C oilbath for 4 hours. The

Vi1 Sed N\ EHPBOU DBk VistN ( 2ok F ST O @y drofrar-2-
TS BBBE e ot FopritBdidpamdiiR-rboxyiate.
eI RMONRAS hEHTREHVILE St 1ha 85 18 (s), 2.22
(SHRE AT IGPEFn dP e e ridut e o 853.98 (quint, v = 5.8
b {tfrd e S B fiBh M\ estbrR Gt Dith 204 ik 5H). [10.02
1Y 3 ’t?efﬁ‘bé“léyé‘?%aw BL&HieRPAUA 241 (8) TH together].
6Bt YR vrsrerne BEER SolutioiRUBagM+H cate.
han gz f"“’%é‘*ﬁi"ﬁ‘f e L8hBined
e hagnEsTuEh |¥'§‘P "By 15 wing

FF OVG magne Iu
" 3th —3 {tetrahydm -2H-

N7
----

d W}WIQ-SHH}
Mf&’a‘} J;L%a J;H) 461 '% .
P pr T W) ‘?‘ifsf il e

y
JebF ik Subtgn hh7ed - ZH)H;@&](H S ﬁ?gﬂs) jon fs) 2H
\@getle) 5l 2N 29, Easlih, Mﬂ)'—?@M«ﬁM} b sy, 0.70 (8), 10.13
ntermedigeH Gafddsl, rngasl@l,&mmgl)xﬁ@ehq 41 (s) 1H
) GABSILIMAEAIDANALe (BL2nGand- AGHBINO N,  HrMs:
1 U:31hedic vwamol Getinedsan der aArgapmin an
Stirwdarhbsohiion was ithen fiteresl t@rmediate 16 using

nove solids, and the filtrate ¥geis! ébncentrated to dryness. The

naininges
H 3

0
N~<o

CH,
/ 3
HM N
O \
CHj
¢
Q
CHz

(18)-2-{dimethylamino)-i-phenylethyi 8,8-dimethyl-3-{[{4~
’ methylmorpholin-2-yicarbonyliamine}-4,6-dihydropyrroia]3,4-
clpyrazole-5{1Hp-carboxylate.
'H NMR {dmso-dg) B: 1.80 (m, BH), 2.02 {m, 2H), [2.19 {s), 2.2% (s) BH
together], 2.23 (m, 3H), 2.58 — 2.81 (m, 4H), 3.58 (m, 1H), 3.0 {m, 1H), 4.11
{m, 1H), [4.33 {m), 4.84 {m), 4.55 {s) 2H together], 5.78 (m, 1H), 7.34 {m, 5H),
[8.79 (or s), 9.88 (br s}, 10.27 (or 5), 10.33 (br s 1H together], [11.88 (br 8},
9190 (br s}, 1240 (br &), 1243 {br s) tH together], Anal.
(CaHaeNsCue0.3EtY] Acetate «D4H0) C, H, N, HRMS: M+H]" calke,
471.27143; found 471.27140; error -0.07 ppm,

Mothod of Example 1! Made In 58% vield from intermediate 17c using
alcohal 1d.

18

(18}p-2-{dimethylamino}4-phenylethyl 3-{[(4- -fluorophenyl} acetyl] amino}-
6,6-dimethyt-4,6-difiydropyrrolol3, 4-c]pyrazafe-5(1m-carhoxylate

"H NMR (dmso-dg) &: {140 (s), 1.58 (s), 1.58 (s}, 1.67 {s) 6H togather], 2.1
(s, 6H), 2.50 (m, 1H}, [2.71 (dd, J = B.8, 13.1 Hz), 2.79 {dd, J = 8.8, 12.5 Hz)
1H together], [3.56 (br 5), 3,59 {br sy 2H together], [4.32 (m), 4.52 (s) 2H
together}, 5.77 {m, 1H), 7.14 (m, 2H), 7.32 (m, 7H), 10.70 {ree, 1H), 12.36 {m,
1H).  Anal. (CogHacFNOx0.1ethyt acetate-D.2M,0) €, H, N, F.  HRMS:
PM+HY cale, 480.2406; found 480.2395; error —2.24 ppim. )
Method of Example 1:
alcohol 1d.

Made in 53% yield from intermediate 18c using




residue was dissolved in methanol (10.0 mL), triethylamine (10.0 mL) was
added, and the mixture stirred at room temperature for 24 hours. After
evaporation of solvents, the crude product was purified by silica gel

V&h AT Yaphy (eluting with 1:4:20 conc. ag. 25 NH4OH: ErQRIEMDA0)3646
to give 24 (163.5 mg, 32%) as an orange foam. 1H NMR (DMSO- d8) 6:
[1.56, (s), 1.64 (s), 1.67 (s), 1.72 (s) 6H together), [2.21 (s), 2.22 (S) 6H
together], 2.74 (m, 2H), [4.44 (m), 4.69 &Y 2H together], 5.82 (m,1H),
730(tofd Jl 76Hz Jd 49Hz 1H) 741(t J= 77Hz 1H)

(orls), 12%439 g;r S) 1H togethe afd'T@MWBNSGBW'GPVQG){@ rﬂelthwyphanyr acetyl

'—C(LV'S APGL, " @ 4. T}?? M= 4 MG BPOBlof o UNES -clpyrazote-5(1#
449.308] elwer~1.958pm. WO @17
Lictyfe and Exa pleﬁl“(;herm
: o

msg-(:.!.;53 PCP/1B2006/003646 -81
qrg;p ﬁ?tﬁf‘aﬂ Hata' 3R &) cothin entagether, 1218
1‘,9&;.3 ié‘ F‘*"" m, M), [2.70 (dd, J = 8.1, 12.8 Hz), 2.79 dd,
Q'@'H CQE(her} 430 *her} 1348 (s), 3.52(s) 2H togetner), [3.72 (s), 3.70
&S )pYazD “Wg BB (gL 45, 8 e
&i@y(bl@“n(?)mgarg gfl %(;}h rSHetfgt e m 5
H3 (2212122 (6) 6H Jogebrn o ggea WO RATA D R
2H #®IN O N\ together], 5.82 metildﬂ)m?ﬁ%,(mﬁmde ,,14313 t
H)] 7.80 (g of d, CHs J,=7.8Hzda=s145Hz,1H),8.07(brq,J=
8.95(t,Jmiz2 Hz, -~ 1H), 109 mgmmhwimm@ngudnm#@%mw T
1H todethds] Rgal uHrri M@@Bﬁ:ﬁHM&&;E&Q&Q}SthN"EMa < i
HRMS: M+H—}{falc 7.220D5(eNmobe@a2194; error -1.66 ppm. F Pyrazole
Meth d of Exarf 4,°®btﬂéth(@%aylﬁidsfmmnlmarmaq@t@gg)gﬁmm} 236
25a | 248, DMFiWas uspthdsihessolvent rsieadsal DME), ARINE- 8.3, 124 1y
reqctign was stirred at%® C [idf B9BRBOUFST (). 458 (s) 2H together), 5.75 (br 5, 1H), 7.47 (m, 3H),
R)-2 glmethylamlno) -Ipyridin-22Y1€thyf3 1@ fluotabenzoyhamin@sywH3G At
CHs 6,6/ditvethyl-4,8dihydro pﬁ?“ﬁ%ﬁ”@*&%ﬁnﬁo?& 5taMe)- qarB kAt 2656 found
N+ON H\N8#IR (dmso-de) 5: [1 ée‘f(%)e"f%a@y’ 1.87 (s), 1.72 (s) 6H
to ;@ther) CH3 (221 (), 2.2 S %‘iﬁoﬁgﬂ?ﬁ'ér] 8, {1732 Yl [ Ftérmiginte 20c using
H-togethed, 58T M 7.41(t,J=85
@@7 27 AAdgethylany “r%‘tf il SSesezovamineT e ERE Y e
1H§' ‘(W‘J"°§364ﬁkwf¥¥qieﬁé1w$m8@(ues) 10.88 (br s), 11.04 (v br

a) 1H together], [12.31 (0 12.46 \ (brs), 9 (br s), 1H together].
Anal. (C24HVFNBOsO.SH,O:0.Icygplghexane H, N, F. HRMS: [M+H]'

g‘:ld from I&med:lgte 1%¢ using

caic. 26 467.2202; found 467.220%,&fror 0.05 pPM. Method of Example
24. Obtained In 15% yield4rgm intemrediaté’Sc sm&2 alcohol 24a. HHH
H3C CH3 (1 R)ags (dlmethylamlno) Ipyridin-2- ert11y| 6,6-dimethyl3{[4 O

(tnfluoromethx)%zoi/gammo) -4,edihydropyrrolo[3, 4 -glpyrazole-
N

" S
ElO,C—N
= ci

2ta, toluene EtzN

HN N

© Microwave, MeOH O \
100°C, 30 min CH.
ie 3
21

5  Preparation of Compound 21a:

A solution of (+/-)- -2-phenyloxirane (1g, 8.3 mmot)

1 and 10 mj of dlmeth f
omen oft yiamine in MeQH

was heated to 70°C in a sealed iube overnight. The solution was
concentrated to dry under vacuum to give 1.1g of crude product 214 as ofl.



NO N-I\ -N 5(1tf)-carboxylate. O CH3 'H NMR (dmso-de) 5: [1.58 (s), 1.63

(s), 1.67 (a), 1.72 (s) 6H together], HN O N\ [2.21 (S), 2.22 (S) 6H

. ey %75 (m, 2H), [4.45 (m), 4.70 (m) 2H CH3 togeth ‘}_?5‘, $€y
ngggfwsl le” Yi1-1), 7.30(m, 1H),7.41 (t, J = 8.1 Hz, 11-1), J 7. % % 3hss

7.88 (or a, 2H), 8.17 (t, J = 8.1 Hz, 2H), 8.55 (t, J = 5.6 Hz, 1 H), 11.22 (br

s, 1H), 12.55 (br s, 1 H). Anal. (CaHrrF3N003.0.55 H20) C, H, F3C N, F.

HRMS: [M+H)' calc. 517.2170; found 517.2169; error-01.5 ppm. Method of

Example 24. Obtained in 42% yield from intermediate 5c¢ using 27 alcohol

242 ANQBHON/ GRAIEEIRE TIUB 20§ 0283646 B3 %qe&&@ gy RIS of

Cheml%b%@ﬁeaﬂ!aﬁ\%ﬁﬁlmwaﬁb%%mﬁ%ﬁﬂé Hlsolutio Was gonoentrated

R h nd n tIehO oro acety
érr)uzr{‘gmg%é’dé{\ég%&?ﬁ" 4&8 émpx r0|o ?8% FI?‘SRP WVERin MeH (2 mi)
carboxyl%’te HE @"‘H"ﬂfwﬁ% déjna 11T5«1 eawnsya(g)sm@ gh)rt for 2n,
% .6 7eRrBIAEd et rifipAPNHPLO [10-604), CIFTNHMO2B) 28 B g a TFA salt
[4.300(d), F 21 1B2%igpid. 3rhéckak sxdhdabidol 2/A M PR (ShridimdiPed FiBhing the
4.57T6eh dak :ﬁaféﬂI@)\@UH%@%ﬁr)(}%ﬂ&(ﬂg 2 (32 m ) was P p:iy]re% g3 Cl salt.

J= 4&:&&%@4&5‘%9%3’0— rF)s Hz, 2
il LG E
h}z §§§§?s ‘%%‘f DNV ?5 Btfn? IﬂPFéI\%(c[M;ﬁ]ﬂééié nE) 29BE. 293.14
uHaZzLéi*b@s&{férfo‘P 0B ‘78 thTWﬂ%@dﬁEﬁ(&mpl@M Bhsined inH6%e (,
yield/ ot fizterhigdiate F8c3using ajebmfd?der. §33@&GHi3 10.27 (s, 1 H) 11.04 (s, 1
(1R}Q(\G@T‘r&/ﬁ1y@mlm)r)l pyrfd|n2 erthyB 6,6- dlmathy|3{{[trana2 N

O-6-divdronvirolall N\ | |\|-~ N
z |c|’a name; AnalWtitst datn = Y} : s
_._x__u_? dmsnaa) b

SR i
% 'I_'Hjﬁ;&%!{ép %g' T“ (5. 3 Ha} ez 45
ET iﬁ " M, 4@2 - 487 (m, 2

6083 A?r} 743 7 H) 7.8 m, 2 H).
Y e B
1uddethod of Example 24 btalned in

yield ffom intermediate 20c 29 WtRgh 31243 RIRIG BOL made in 35% yield,
(1 ) - -benzyi-2-(dimethylaming)ethyi 3-(benzoylarnmo)-6,6-dimethy1-

4, ¥ hydropyrrolo[3.4-elpyrazgle-5(1 M-carboxylate. OH CH3 HO | CH3

OH MeZNIiI’ sH ?H 3C-N ﬁﬂi_mfjgerqiqc@‘i-e{&wwyt 3-|{2,4-difluorobanzoyhamino}-
N

_{ 6,ﬁ~dimethyM,B-dihydropyrroio{S,d-c]pyrazoie-5(1 -

carboxyiate.
'H NMR (400 MHz, MeOD) 5 ppm: 1.81 (s, 3 R), 1.73 (s, 3 H), 2.40
- ¢ “Ohg | (S 6 H), 256 - 2.68 (m, 1 H}, 2.95 - 3.08 (m, 1 H), 4.75 - 4.92 (m, 2
H). 5.89 - 5,88 {m, 1 H), 7.06 - 7.51 (m, 7 H), 7.83 - 7.85 (m, 1 H).
O Anal. (CasHnFNsOy0.3H,0-04HOAC} C, H, N. LCMS (APC,
M+H): 484.2.

2 Method of Example 21: The tiie compound was made in 20% yield,

Example 24: (1Rj-2-{dimethylamino)-i-pyridin-2.ylethyl 3-{benzoylamino)8,8-
dimethyM,B-dihydropyrroio{&,ti—c]pyrazoie»S{'t Hy-carboxyiate.

B Y
MaCO, HOOH
=N ' 2
#N cH,
ﬁ BE°C, Zhr ]
N
HO “CHs HO CHa

15 245




THF TH DIPEA. THE 302 30b H3C CH3H3C CH3ON,/0NO Et~NN
Cl130b 15 Et3N N N--~ HN 60 KZC03, DME McOH HN O H3C-N 1c
CH3 30 5 Preparation of Compound 30a:
W(@ff'?:"WElﬁ)’Xy-N,N-dimethyl-3-phenylpropanamide. To a soRAiDIBfI6/003646
(S)-2-hydroxy-3-phenylpropanolc acid (3.53g, 21.2mmol), dimethylamine
hydrochloride (2.07g, 1.2eq), 1-hydroxybenzotriazole hydrate (HOB,
3.25¢g, 1eq) and diisopropylethylamine-@IEPA, 4.43ml, 1.2eq) in THE
(60m1) was added WO 21107/072153 PCT/1B2006/003646 -83
diisopropylcarquiirgige (DIC, 3.65ml, 1.1eq) at OC. The reaction mixture

dryness

was stirged aj;, ro téglperature overnight and then congétay 72
Vi . Y

MEL edw;e(i pressure. The resi lue was parut\lo 2t betwee
ethyl &#@tate/and™1 N HCI.—'Fﬁe—éﬂ%il—acet tracts w sh

N ]
|th/md3
NaOH, dri¢tquer magnesid#isdifate, filteMes@Hconcent and5 N
purified by silica gel chromatography to give 30a (2.36Q.-62%) as a whitets

solid. 'H @ 400 MHz, MeOD) b ppm: 2.83 - 2.92 (&, 7/H), 2.93 - 3.01

1PGhRRbasiicd w

wasyd O agkied arolylign ofnicy

élOW}%fétPQC- The reaction

(m, 1 H), 4864t, $=6.67 Hz, 1 H), 7.15 - 7.33 (m, 5 H). Preparation of
Conftpaaradia bf (S)na}dHBM|m(§ﬁgglﬁ )Qp‘rozg}gﬂ-z%’ To a stirred
suspansio of lifhi ' dride (1. g‘ Ao mﬁ"f&ﬁtéa(%mi)
t Mﬂ%ﬁ%ﬁé’&%’t‘é 15 %?%é%?igcfﬁm%mh FFefEred by
hixflire a8 sHYRRIMYGSRAHTH e MISRMIPBS058  and
overnig Aﬂ?ﬁqéh%%ﬁ%@%iW@Wer\EM% vobl effesvesgentRous
cealSEtRIdTdRseliiiay wHiteaon adtfikered hroughc calite3bhe ki
cakeaxigswistred witlpslichiomethange, %!mg%%‘é’rﬁﬁleﬁ?réce‘ﬂtraﬁga tolg
drymesexiFagstemaintn e epliie Jvas %ﬁ%\ée%r%na%ggégq%g%urﬁb %ﬁﬁ |
extiagt ' N wice, The combined ag rIRYES Wea e
%Qu\%ﬁ& gﬁégH (ﬂékg(l'])ﬁ@ El{l Ea°c5’PPﬁ3tW£'1ﬁ 1§:néneasicstsiivtionwea sxiracted
extracted wit _et‘ﬁae?et\ﬁﬁc‘éfjgr%)comﬁiﬁ%%ﬁiMR@reﬂﬁiﬁdwgrd,-,-ed
an hvafg‘lf@%ﬁ@@%'ﬁi%r@@{ﬂ%n%mmm.tergﬁ\parﬁm tjﬂ@m@g)g@p%gﬁ%mphy
colEMEDG Wit 11:6§0 2486) at- NIMBHERMH MIdAN SR SBAMiPs285i5, 6.H)
2 2BRBSNHAMR BAB0LDAS & oSt S5 ﬁ) 47%,2%%15‘ e
5H. ti aly jat 1 . ' , ' ’
20 O O e o L s,

15(10ﬂ§r]g'g.’.§%q_}zaqg&p}<()§ um carbonate

20AfiemeyanaERtipnfsalvents, the cru

25

30

1,2éq;|éngth]pxyefhﬂa e I5 Bl Raltheatadasf 4 € f6rHOMBIREAN1H),
mictowave reaetdr* PHE stifPetritzsdittionnens et e d-ioy rare apc),
solli& 4§ 1He filtrate was concentrated to dryness. The remaining
reshderiutivasofdissotedidim mathamng) (118 Mk RSN d10.mk) was

. bl ’ . ]
o s EaoHich okl

e produ
or 4 hours. The still-warm sofution was then

fiitered to remove solids, and the fiitrate was concentrated to dryness. The remainin

residue was dissoived in methanol (10.0 mL), triethytamine {10.0 mL) was added, and th:
mixture stirred at room temperature for 24 hours. After evaporation of solvents, t;m crude
product was purified by silica gel chromatography (elufing with 14:20 cone. ag

NH4OH:EtOH:E1OAC), to give 24 (163.5 mg, 32%) as an orange foam. 'H NMR {(DMSC-

dg) 8: [1.56, (s), 1,84 (s), 1.67 (s), 1.72 (s) 6H together], [2‘.21 {8), 2.22 (s) BH together]
2.74 (m, 2H), [4.44 (m), 4.69 (m) 2H fogether], 5.82 (m,1H), 7.30 (tof d, S, = 7.6 Hz J =
4.8 Hz, 1H), ?‘_‘ﬁ {t, /=77 Hz, 1H), 7.49-7.56 {m, 3H), 7.80 (g of d, Jo= 7.8 Hz, J : ‘:5
Hz, 1H), 7.99 (t, J = 6.8 Hz, 2H), 8.55 (t, J = 4.9 Hz, 1H), 10.93 (m, 1H), [12.2,3 L‘r{br s.)
12.48 (br s), 12.48 (br s} 1H together]. Anal. (CQ4H28N303-0.6HQO) C,.H. N. LCMS (APCE’

M+H™): 448.4. HRMS: [M+H]" cale. 448,2296; found 449.2287; error —1.95ppr.



was purified by prep-HPLC and lyophilized to give the title compound 30
(90mg) as white solid in 46% yield. 1H NMR (400 MHz, MeOD) 5 ppm:

ATk

13.22, 8.69 Hz,

), 1.66 (s, 3H), 2.37is, 6 H), 2.58 (dd, J=13.60 é@%%gw&am‘ﬁ

1 H), 2.82 - 2.90 (m, | H), 2.92 - 3.01 (m,

H), 4.49 - 4.73 (m, 2 H), 5.18 - 5.28 (m, 1 H), 7.14 - 7.23 (m, | H), 30723

~7.31(m, 4 H), 7.53 (t, J=7.43 Hz, 2 H),
J=6.42 Hz, 2 H). Anal. (C26H31N503.0

7

501

61 (t, J=7.30 Hz, 1 H), 7.95 i,
HOAc.0.2H20) C, H, N. HPLC:

>95% purity. Example 31: (1$)-1-benzyi-2-(dimethylamino)ethyl
3-[(FfaorchebaapRaT1iNno -

din
20

,Ohemical name, Anaiyﬂcal data and commants

hethyl:4,6.dINydropyrrolo
07/@7231 BCT/

ST H bfobenzoyl)aminoj~

06/ @aamml%ha@%mag]a. DYDMo

~Q Ehr b 1.5 ¢q EtBN MR [dNSGHJNéQﬂéQG)QQM[&MEBMQQ'?bhiNSHFtngather},
FOH CHB,The-title).cormpoeRdegsdnsas mageqn padyielgh my 2
by|the method of E ple 30dkhdd LR (0400, Kkl ay, Me@D )ty ppMz LB, (g of ¢,

3K

H) (dd, J=13.72, 5.41 |
1 H)LA3-7.22(m, 1 H), 7.
7.%54,7.65(m,1 H), 7.74 -

(C
(1!

5)-1-cyclohexyl-2-(dimethy

1), 1/66 (s, 3 H), 2.43qss 6

$ol,72 1663 =21, 7 itz i, B.07 Yor R JES 8 ROty (8185 2 v = 5.2 1z,
A P17 40581 BZ24 (W, 1247 )5) 522 b Blliofels 'anal,
Dol SP(EHEBIETOBS @, B=T.56 Heys: H){M+H3 calc.
748'82% foynpﬂﬁ?/gpﬂg[] error -1.66 ppm,

DaH30NsO3F.0.2HOAC) ¢ Meitof|ofEmnete 240 Sbmipsd iit§% Bt mip heeBRdiate 2c using

jvas %6%%@5%(!@{ DME, and the reaction

wa@%

dithethyl-4 6-dlhydrapyrrolo[ RISEL MY arboxylate. 0 CH3 OH
HO CH3 Q'c" Me2NH Hc| H ’Fil%“ii’)&'r‘!!r'?il’g@"‘m}’d""ﬁ@'sﬁb B weeaEaminoy-
THE TR hygpopralp grofpyao (- gagporviats.

EY

26

5

l\ﬁma-ﬁ)ﬁNq 5'§|§ze:1ﬁ4 [f} 16’ @ il.72 (8) 8H together],

'}EE_'NIQR) 2.22 (s} 6H together], 275 (m, 2H), [4. 47 (m), 4.62 {m) 2H
together] 5.81 (m, 1H), 7.28 (m, 3H), 7.41 {&, J = 8.5 Hz, 1H), 7.54 ~7.65
(m. 2H), 7.80 (g of d, J, = 7.8 Hz, Jy= 1.3 Hz, 1H), B.54 (t, J = 5.6 Hz, TH}
[10.80 (or 8), 10.88 (br 8}, 11.04 (v br s) 1H 1ogether], [12.31 {br ), 12.48
{br s), 12.48 {br s), 1H togethar], Anai.
(CashigFNeO3+0.5H:0:0 1 cyciohexane) C, H, M, F. HRMS: PAAH cale.
487.2202; found 467.2202; error 0.05 ppm,

Method of Example 24. Obtalned by 15% yield from intermediate 3¢ using
alconol 24a. '

F5C

27

{1R}-2-{dimethylamino)i-pyrid in-Z-yiethyi €, 6-dimethyl-3-{[4-
(triﬂuarmnethyi)benzayi}amino}-tl,a-dEhydropyrroio[&,a@m}pyrazoie—
5{1H)-carboxylate.

"M NMR {dmso-de) 8 [1.58 {s). 1.83 (s}, 167 (s), 1.72 (s) 6H together),
221 {s), 2.22 (s) 6H iogether], 2.75 (m, 2H), [4.45 (m), 4.70 (m) 2H
together], 5.82 (quint, /= 3.8 Mz 1H), 7.30 {m, 1H), 7.41 {t, J= 8.1 Hz, 1H},
7.79 (m, 1H), 7.88 (br s, 2H), 8.17 {t, J = 8.1 Hz, 2H), 8.55 (1, J = 5.5 Hz,
1H) 11.22 (brs, 1H), 12,55 (br s, 1H). Anal. {CaskprFsNe0a+0.58 HO)C H,
N, F. HRMS: [M+H]" calc. 517.2170; found 517.2169; emor —01.5 ppm.

Mothod of Example 24. Obiained in 42% yield from intermediate 5S¢ using
alcohol 24z,




32 Preparation of Compound 32a:
(S)-2-cyclahexyl-2-hydroxy-N,N-dimethylacetamide. 15 The title
com ound 32a was made in 75% yield by the method of Example 30a. 'H
MR 7PABEMHZ, CHLOROFORM-d) 5 ppm: 1.09 - 1.30 (M, BCHEBL08G003646
1.55 (m, 3H), 1.64 (d, J=11.08 Hz, 2 H), 1.71 - 1.87 (m, 2 H), 3.01 (d,
J=6.04 Hz, 6 H), 4.23 (d, J=2.77 Hz, | H). Preparation of Compound 32b:
(S)-1-cyclohexyl-2-(dimethylamino)etha®@k The title compound 32b was
made in 47% yleld by the method of Example 30h. H NMR 20 (400 MHz,

(d, L e W W e T 2 "D < . ntfH ’ 3.15 -

3.25 (p, '11)£8,85 - 3-94 (r fﬂf 4%'&?4'%3@%‘ ”I"Fi W@Gﬁfmmwmyu |
PCITIIE =t|;['_lie Yo H&%ﬂ%mﬂéﬁﬁw»q@m

byh LH 400 MHz, MeOD) b ppm: 1.06 -

1.361fn, 5 H),

D 0 7 g o

9=13.35, 9.06 Hz, I kb)s 4583 4

%wa “ i%@% 591 15 (47 s s
t

7 2 43 Hz, 2 H), 7.6 gu 33?%1 bz, J : Hza?fg ioggha P 5.79 o,
An; H35N503.0.2HOACH) 74320) -G « N HE 9595 ﬁ { {q J=74
Structure J ggether],

b 7
Example # f Chessiqs! fame b 'Méo dite s P'Dw; calc. 481 2368,
1-13¢ CH (15)-1-cyclohexyl} dimeiiyiaming 3 [ 2

flu )rObenZOYl)amanJ 6 6-d Mﬂd-& %mbgrﬂ? N(ﬂaXeX IPZ%‘%?JQJ%& ;nten‘ned:ata !
cipyrazoie-5(1 H)-carboxylate:s@ &bha b NMR (400 MHz, McOD) ¢

Lo W L':I_I\ 27

- BR)FEIh erbIRe) -8y bl 227865 Mln‘iﬁ{hyT-S-({{trans-z

3 Maﬂ?@Y%ﬁ%awl}Mydéngow ’4.2

2D I @Rl iRearbodyla), 7.53 - 7.66 (M, 1 H),

. CUHMMISOBR: O 4HOAR, B8 200G 1H: o (s), 222 1

HF’L*E 5% purity. 33 Meth&d efershaible32 H3e.BHB (LS )«bsCyias0 o s) 2H

eexyg—??jimethylamincﬁéthyl“??aﬂ%@ﬁifhﬂar’dhéqu)&@7 28 (brs, 3H), 7.30 , J = 8.6 Hz,

aminoi-6,641methyl-4,$ dihydfbpyitdtol8l 465 pymizoleBeit Nyl s’ (m, 1), Anal

carboxyfatey/ H3 "H NMR (460" EROTHHS) Siorit: M. OFRMsE . 3T+ g, Hg 2600;

1.64 - 1.3ZHN O N (m, 12 ”’E“ﬁ% e"?q 4908~ 2.74 (m, 1 H), 2.87

(d 22)=13.35, 9.06 F CH3I— 70 %h ‘7"‘%“79%'“@25 I)18%, SO D Bt 20c
9B E= 1), Apal

(c: I—Glsd? 20 Lo U ISREY AraRrtyiamine sl 5 Fossaymm R iawotT

of Exampie %@@Pﬁxﬁﬂﬂ@ﬁaﬁfw“&a[@mbﬂaylamlno)methyl}

3-methylbutyl8-(benzoyiamino)-6,6- ¢t ok

dimethyl-Z; ydro%rzmllg@,#qj : (9 H)-carboxylateNHO H3
OH CH3 OH QT — ¥ g, e
DIPEA, THF THF
30a 30k
HaC  ©H
EtO N - N*{Cl 30b 15aq . EtaN N§I\§l—<o
HN o K2C0;, DME MaOH HN

Preparation of Compound 30a: {S)-2-h
{82 ydroxy-N,N—dimethyl-:%- henyior i
To a solution of (S) o e

’ -2-hydroxy-3 -phenyipropanoic acid {3.53g, 21 .2mmeol}, dimethylamine
hydrochloride {2.07g, 1.2eq}, 1-hydroxybenzotriazole hydrats (HOBt, 3.28g

y feq) and
diisopropylethylamine (DIEPA,  4.43m|, 1.2eq) Y |

i THF  (80ml) was added



pJl~ MeZNH.HCi H3C N LAHH3C'NOH C CH DIG HOSt O 3 3 THE
DIPEA, THE 352 H3C CH3 35b H3C CH3 H3C CH3 H3C OH3 D ~/O N 4

| I.N 35b 35b 1,5,q Et3N N N OCHS HN O KZC03,pPME MeQH.
Wé%’?ﬁ‘gg\léﬁsc_\ CH3 10\ 1c\ 35 Preparation of Compound 35a:

(S)-2-hydroxy-N,N,4-trimethyipentanamide. WO 2007/072153 _
PCi'1182006/003646 -86 The title com_%qnd 35a was made in 61% vyield

~ by the method of Example 30a. 'H NMR (400 MHz, CHLOROFORM-d) S
ppm: 0.94 - 1.01 (m, 6 H), 1.27 - 1.36 (m, 1 H), 1.38 - 1.48 (m, 1 H), 1.95 -
2.04ligppropyya2opintide. $1CL BH5DI0N (eh) 2¥ BAISThiZ rdadtdn4riuiEidas stirred at
J=1(b6M tehiPdrdtize ldvﬁsn'@ﬂrgﬁﬁfﬁémébﬁé&%%@yﬁég under reduced pressure.
B R B U el 0 IR B e SR ovracs
mane in 63% yletlr(\j % the wethod 0 £ xample 30D. N iz,
CHIBREESRIME)'E PR 0%eed Qe jmagaesiyn aultpe aiitered, ggneantgtagn and
Q Hpurifiesby gilia gph chrqmatogyaphytogiversoa ()36, 162% De56: (uhjtd ddiid 3 ‘FONMR
- 3.900MHeHYeON 38 Kbm: 2.83 +H)91 Oril hei)iteosormpouncti 39, Was g dR 1z, 1
54%1yiekd by sherethod of Example 30. 1H NMR (400 MHz, MeOD) S
PPrE: B anh 04 i doi o ol lld S 2al B Rt ) 297
-1 My 7&;9{!?\132'37i r%’?"t_lﬁ' 2 (In b {.20 AT e -2'7? s
o 1 P PSR oo 0y Sl P wa

1‘£|), T8 529w pinPredpieSta, (FHRB0 BmmaH) inATE (10mi) at 0°C. The
(OZB‘?‘!@B’NB@@J@.ﬂﬂ@ﬂ@@.HHZ@)nCtdrtpMamL@érﬁ@ﬁf’/@qb&wltwenched with
E xasuiptetats416-1ufd |%W%%%BQH§%Y&P%‘F’Q&E@(&HMH% (45 fitered through
oo B M o
15 A (R R b e A P

151 ﬁ\g Hé:f)’twice. The combined aqueous layer was washed ether and basified with solid
NaOH to PH=10. The basic solution was extracted with sther twice. The combined ether
extracts were dried over anhydrous K,CO,, filtered, concentrated to give the iille
compound as colorless oil (1.6g, 74%). "H NMR (400 MHz, MeOD) & ppm: 2.24 (s, 6 H),

- 2.28-2.39(m, 2 H), 2.83 - 2.79 (m, 2 H}, 3.87 - 3.98 {m, 1 H), 7.12 - 7.31 (m, 5 H),

20 A solution of intermediate 1c (165 mg, 0.42 mmol}, alcohot 30b (104mg 1.5eq) and
potassium carbonate (117mg, Zeq) in 1,2-dimethoxyethane (DME, 2 mL) was heated to
130°C for 40minutes in microwave reactor. The still-warm solution was then filierad to
remove solids, and the filirate was concentrated to dryness. The remaining residue was
dissolved in methanol (1.0 mL), triethylamine (1.0 mL.) was added, and the mixture was

25  stirred at room temperature for 2 hours. Afier evaporation of solvents, the crude product
was purified by prep-HPLC and lyophilized to give the titie compound 30 (90mg) as white
solid in 46% yield. 'H NMR (400 MHz, MeOD) & ppr: 1.51 (s, 3 H), 1.66 (s, 3 H), 2.37 {s,
6 H), 2.58 (dd, J=13.60, 3.02 Hz, 1 H), 2.76 (dd, J=13.22, 8.69 Hz, 1 H), 2.82 - 2.80 (m, 1
H), 2,92 - 3.01 {m, 1 H), 449 -4.73 (m, 2 H), 5.18 - 5.28 {m, 1H), 7.14 - 7.23 (m, 1 H),

30 7.23-7.31(m, 4 H), 753 (t J=7.43 Hz, 2 H), 7.61 (4, J=7.30 Hz, 1 H), 7.95 (t, J=6 .42 Hz, 2
H). Anal, (C26H3sNsO3.0.2HOAC.0.2H,0) C, H, N. HPLC: >05% purity.

Example 31: {15}-1-benzyi-2-(dimethylamino)ethyl 3-{(2-fluorobenzoyljamino}-6,6-
dlmethyi-é-,a-dihydropyfroEo[3,4-c]pyrazola-s(’i H}-carboxyiate.



H3C-N ie- CH3 2c 36 F F 20 The title compound 36 was made in 22%
yield from 2c by the method of Example 35.'H NMR (400 MHz, MeOD) S

Wp?pm 0.97 (d, J=6.55 Hz, 6 H), 1.37 - 1.51 (m, 1 H), 1.54 - 1.61 (m, 1 H),

PN m, 7 H), 2.40 (s, 6 H), 2.44 - 2.57 (m, 1 H), 2.5PCIIRI(§H043646
H), 4.52 - 4.74 (m, 2 H), 5.05 - 5.18 (m, 1 H), 7.25 (t, J=8.69 Hz, 2 H),
7.93 - 8.09 (m, 2 H). Anal. (C23H32N503F.0.2HOAC) C, H, N. HPLC:
>95% purity. 25 Example 37: (IS)-2-(dm#éthylamino)-1-methylethyl
3-[(2,4-difiuorobenzoyl)amino]-
6,6-dimethyl- A.5- dihydropyrrolo[3,4-c]pyrazole-5(1 W)-carboxylate. WO
2007/Q72153 PCA1B2006/003646 -87 H3C CH3 H H3g ER3@N~: N
CH3 N NN EtO CI ~N HN FHNOHO\CI—@ _z‘%C\-
CH3edc K DM& Med¥ 3% £ Th&ltle compou
25% vyieldf similar proGEe¥EL0 examste!| using w

(S)-(+)4A-Dimethylamino-2-propanol. 1H NMR (400 (MH %i\ﬁcom%ppm

1.26 - 1. .3 H), 1.731s, 6 H), 2.47 is, 6 H), 2.5572:66 (m, | H), 12,74 -
2.91 (m, ™HJ, 450 - 4.75 (m, 2 5 H), 5.02 - 5.17 (m, 7.08 - 7.18 (m,

2 HIng. %tgﬁ%&qg 2 W Anak H(g%gHsz)ngtgos -0.4H20.0.3HOAC) C,

dBQMZQr‘ 6 422 3 & method of Exampie 30. 'H NMR

A B o T el SE o33 (b 5o ity BAIAGTH (. 1
e

ond wqg GH3 (10, O 7.8 p 7BIORCANNA G518, by B2z GhHON. %a’sf'dh! 1

O 32aH3CHN @ HIT- A8 IR ERGIRAME MBOHE €535, 10
Preparapen Oﬁﬁ;o”@Q}JMy%%exyLz-(dimethyfamina Jethyl  3-(benzoylamino)-6,6-

2. _1:(2-
2- mgh%%&hauﬂéfg pheny é?f};li'#l %‘f‘éeﬁw)ﬁrﬂﬁﬂ?&b was methylated

by the,procedure used to make intermefifatétd, affording 38a42.260,
12.3 mmd]) agan truesHait (88% yield): eoD) 5..2:84 :
2.66 (dd, 9=9.09, 1288z, TH), 2.81 o —AR

THE
DIPEA, THF 322 32h
10
HaG o
0>_ N ° ﬁ Y
N N
eid o _<CI 32b 15eq EfaN \ N“{
HN o KyGCO;, DME MeOH Hi o
Hsc"""N
\CH
ic 32z :
Preparation of Compound 32a: {S)-Z-cyciuhexyk»ﬁ-hydraxy-m N-dimethylacetamlids.
15 The title compound 32a was made in 75% vield by the method of Example 30a. 'H NMR
(400 MHz, CHLOROFORM-0} & ppm: 1.08 - 1.30 (m, 4 H), 1.38 - 1.55 (m, 3 H), 1.64 (d,
J=11.08 Mz, 2 H), 1.71 - 1.87 (m, 2H), 3.01 {d, /=6.04 Hz, 6 H}, 4.23 (d, J=2.77 Hz, 1 H).
Preparation of Compound 32b: {814 -cycIohexyi-2—(dimet§1yiamino}e?hano£
The title compound 32b was mads in 47% vyield by the method of Exampie 30b, 'H NMR
20

{40C MHz, CHLOROFORM- ~d} & ppm: 1.04 - 1.26 (m, 6 H}, 1.58 - 1.82 (m, 5 H), 2.90 (d,

J=5.04 Hz, 3 H), 2.96 (d, J=8.04 Hz, 3 H), 2.98 - 3.08 (m, 1H), 3.15 - 3.26 (m, 1 H), 3.85 -
3.94 {m, 1 H), 11.34 (br. 5., 1 H). ,



(dd, J=9.09, 12.88 Hz, 1H), 5.33 (dd, J=3.28, 9.09 Hz, 1H), 7.19-7.28 (m,
1H), 7.33-7.40 15 (m, 1H), 7.43-7.51 (m, 1H), 7.69-7.76 (m, 1H). LCMS

w%%;}c' M;rslgr): 184.2. Intermediate 2c (298mg, 0.729 mmol) Wf%‘f@?fﬂbsm&

a‘t%gmg, 1.09 mmol) were coupled by the method of Examp
affording 38 (10mg, 3%) as a white solid. 'H NMR (MeOD, a mixture of
rotamers, only the chemical shifts of th_eﬁfsljor form is reported) 5: 1.53 (s,
3H), 1.65 s, 3H), 2.96 (s, 6H), 3.37-3.47°(m, 1H), 3.71-3.81 (m, 1H),
4.75-4.86 (m, 2H), 6.29 20 6.36 (m, 1 H), 7.07-7.24 (m, 4H), 7.30-7.40 (m,
%ngﬁﬁ&%dmiﬂwﬁ%ﬁ;gaﬁﬁﬁﬁé@ l;xf?\lﬂél‘lmfhod of Ex;\m?ie 30. 'H NMR
1\ ReSe] SHHEAQSSeHane 6N, FplfaM ARGl M- 262 -
543 gl S e B B N L o
3-[(4-fTuoro'be 20Vl émino]— e - 1), 4.58 -4.77 (%, 2 H), 4.89 - 4.97 (m, 1 H),
6,6-diftethyl=4 -8 diky drpy Frifofs LR Fz oletB (7 £ -Chrkithdtate. W) Anal.
200164 RS HSTIB20VBIE0EE 46 N.SBPECHIBICHAN3C CH NOCHH 3

RN e e TN T y=l@ e =g

aly ’1-~_ ;': :-; G A t&N CTON

O CH3 ZGKRZCU3, OME MeOH ettt e hy o m i s e mpotmd=-SSee=— Sz

2-0 imetﬁyla i 6‘35 ro-phemyd)esihanRbineg -8,6-dimethyl-4,6-dihydropyrrofo[3,4-

2-A mino\-l- 4- P 1> ethpngisid Qgn-kadaxpmmaol) was methylated

by fhe pyocedure d t¢'fake intermnediate, ibcalfopaingo39a:6lm 4@, 1.62 - 1.84
b 0% yield)mH25NMRs(MoQR)- 832085 % 2659, 2:6247, 9.19

ity otEeeledbled by the method of

GO (ZVang Fa i aeta Wit BPRAE FRLE obenzayT

woldityitiettihentisabshiftdsefdhemafom.

carguvige.3H), 2.94 (s, 3H), 2.97 (s, 3H),

(), HINYR 407 PLE. BEOTTE 2F) 1L OUIB(BI5 (0164 - 1.87

749t *?ﬁg“,sﬁfsﬁ?ﬂ??@%“ 1,2 H A8 R, +=13.35, 9.06

AT B AT RFS (e T 9 722 (m, 2

2. ;c')pr% 'éjr @iﬁ@tﬁ AnGETDHERtRYT Bt@rC. v

flugrobénzoyl)amino]-6,6-dimet M-ﬁf -'gl d’r‘:S yrroio[3,4-c]pyrazole-5(1

ff} c&rk’):oxylate. OH mee _

303 45 (m” 1H)OT6¢
IH)| 7.04>2:23 (m, 4H),
5M2ZE2N503-2.03TFAD.89 “étéFy*é,

athdd o

Exampie 3% (15)-1-[{dimethylaminojmethylj-3-methylbutyi 3-{benzoyiamine)-6,6-
dimethyi-4,6-dihydropyrroiof3,4-clpyrazole-5(1H}-carboxylats.

OH
CH: OH
‘o CHa CHy O
M ~N N
i ek HCH HeC LAH HSC/
DI, HOBE o
HaC' CHa THE
i DIPEA, THF 4a D O a5 HaC™ “CHy
HaG  CH, HsG  oHy
H
Q N 0 N fa) CHg
>—N N‘/< N, | N—<
EfzN
B0 = cl 38b 158 3 N o CHa
HN K2COg, DME MeOH HN

o
o Hal~—N
: \
CHa
10 1e 35

Preparation of Compound 35a: (S)-2-hydroxy-N,N,4-trimethyipentanamide.



HO H3CYCH3 H3GOH CHiPr(Me)NH OH DIC, HOBt LAH O DIPEA, THE
H3CN THE 0 406 40a H3C CHH3C CH3 ONONO EtO~N "Ni46b
2.4 eq N~ N--~ HN BuU, THE O HN O H3C-N 2¢ >--CH3 40 H3CF F
WRBUG07Y72153 PCT/1t320061003646 -89 Preparation of RCGITRIOUM®3646
40a: (S)-2-hydroxy-N-isopropyl-n-methyl-2- phenylacetamide. The title
compound 40a was made in 44% yield as an oil by the method of. =
Example 30a using isopropylmethylamiggé- 'H NMR (400 MHz, S
CHLOROFORM-d) 5 ppm: 0.55 (d, 5J=6.55 Hz, 1.5 H), 1.03 (d, J=6.80 -
Hz, % 76,67 Hz, 3H), 2.56 (s, 1.5 H), 2.86 (s, 1.5H)," "~
3.8%%?99%?%%%3%?&% ’E?é% (@ ?s"P(IS’, by ¥g (pethekef SnampleBR4), 'H NMR
7.28 79 T B A OB R4 OPPBE @SfpdAAdratH), 1.27 - 1.36 (m, 1 H), 1.35 -
(S)-2:(5Fpropi (hethparminb)1L-pheylethyanoh. sThe tiskes oempasing AR g
was1adE. i 3495, yield by the method of Example 30b. 1H NMR 10 (400

MHPrddeREh 006 pRAdd8h Ik Hz 6 H). 2,32 is, 3 H), 2.46 -
2.63r4E%R ) gp‘d-ébg gpib {ﬂj‘zﬁ%gggi aTzB%‘é}%‘?WPﬁ’,“i‘%ﬁ,‘f?.zo :

7.2 &BMHH)C%%%- 7,39 (ma]?f ")}‘.3 % YLhRYiBR Bethod of Example 30b. 'H NMR
(S)-D-(isopromy GRS PR HR 8 sthy /A G64688 227 MY), 128 mmal)m, 1
in THE! G \%Ya@addéh H76M TRRyMitHikh Sokitinsanhexanes (@ 73md )t )
roorh3 Brempétature. The reaction mixture was stirred at room '

1eempie @flar eoffodAd 13E of | ;

dihydtopyrgelo[3;4¢]pyrazole-2(4H)-carbokylate 2¢ 10.29mhkgljm. 1 H),
Theﬁge’:iu)(fién%%mrxﬁfe{ \:ﬁa@ﬁeﬂ Bt(FdrIdi FotoR@hbar il 28 2.74 (m, 1 H),
concBhirAtSd To A28 Uhteimedub deb2itoss\68 HEHEHy adh Rrosiues WAS ),

purifiéti By e HRLTHIndNypltlizesNLo give the: iiei28) @O MPRUNGHAR.I0gs.,
13%pyrigfid (10mg) as white solid. 1H NMR (400 MHz, MeOD) 5 ppm: 1.06

2 et 5%% el s g1o e

3.40 Hz 1H) 7.21 Vil o8 dronyiraipi3falpyragple-8(08-m, 2
H). RS ¥B%7H32N503F.0.2HOAC.0.4H20) C, H, -
HiC  ony MG oH
O}_ JARS o N 3e:} CH
; 3
- M= N—{m Bb 15eq _ EWN NG | N—{
AN o KoCO;, DME MeOH N ° s
HaCN,

F F

yield from 2e by the method of Example 25. H
NMR (400 MMz, MeOD) & ppm: 0.97 (d, S=6.55 Hz, 6 H), 1.37 - 1.51 (m, 1 H), 1.54 - 1.61
(m, 1 H), 1.64 - 1.77 {m, 7 H}, 240 (s, 6 H}, 2.44 - 2,57 {m, 1 M), 2.59 - 2.79 (m, 1 H), 4.52
" 474 (m, 2 H), 505 - 518 (m, 1 H), 7.25 (t, J=8.60 Hz, 2 H), 7.93 - 8.09 (m, 2 H). Anal
(CstgstOaF.O.QHOAC) C, H, N. HPLC; >959 purity, |
2% Example 37:

20 The tite compound 38 was made in 22%

(18}-2-(dimethylamino)-1 ~mathyiethyl 3-[(2,4-diﬂuorobenzoyi)amino}-
6,S-d§methyi-4,B-ﬂihydropyrroio[3,4-cjpyrazole-5(1 Hp-carboxylate.



N. HPLC: >95% purity. 25 Example 41: ,

(R)-2-(dimethylamino)-2-phenylethyl 3-[(4-fluorobenzoyl)amino]-6,6-
imethyl-4,6-dlhydropyrrolo[3,4-c]pyrazole-5(1 M-carboxyla

W%B’é’ﬁﬁfﬁé H2CO, HCO2H HO' 'CH3 O 85 C,2hr 41a Wot'?fa%{;%ﬁ}ﬂ?ﬁ“

PCT/182006/003646 -90 H3C CH3 H3C CH3 ON\\OHE N ~'N Cl 41a

159gEBNN\IN\CH3 HNO KZCOSSP_ME McOH HN O~N O fd CHS3

20 F 41 Preparation of Compound 41a: '

(R)-2-(dimethylamino)-2-phenylethanoi. The title compound 41a was

made in 90% vyiele by tgLe3 method of Example 1d using, (R§2-cH,

amino-2-phenylethahi. ‘s NMR (400 MHz, MeOD) 5 %21 L J=1.26

Hz, 6 H), 3.32N5 _[3.38K), 1 H),,3.76i5 3.84 (m, 1 H) 3,90 - 408 (mFtsH),
7.24 - 7.3P(m, $'H). The fitle co spolynd 41 was madg/in 18% yi'gld %

method of Exalmlen30 from HEOmpound:2c. 'EENMRF 4

y the
D)5

0,22 HZH

-

ppm: 1.65 (d,J=11.08 Hz, 6-H)-2-3345:6 H)—3:63 3345 (m, 1 H), 4,38 -
4.56 (M, 4 H)[7.2P -,7.34 (MyBepE38 it, Ixddad Hz 4 J), 3,93 - 8.07
(m, 2 H). Anal-¥€25H28N503F.0.2HOAe.0.3H20) C, K7 N. HPLC: >95%

purity. 10 Exarhple 42: (S)-2-(dimethylamino)-2-phenylethyl
3-[(4riuneohenzyh aminetds in 25% yield by a similar procedure to example 1 using
dimgggg@ﬂ@é%m%%aﬁaﬁlw@m ﬁgé@ﬂd}:mgx@?m GH3 . HE (m, 3
NH O, HCOZH HO--' CH3 85 C, 2 hr 42a_H3C Ha O-
N 1 O BRI A58 3 PRI G ARG TG, AENAGH™ 2
FNI. N2 - 517 (m, 1 H), 7.08 - 718 (m, 2 H), 7.82 - 7.92 (m, 1 H). Anal.
{CophizsF2Ns04°0.4H,0:0.3HOAC) C, H, N, LCMS (MH+): 422.3.
Example 38:  2.{dimethylamino}-1-(2-flucrophenyi)ethyi 3-[{4-fluorobenzoylijamino]-
§,6-dimethyl-4,6-dihydropyrrolof3,4-clpyrazole-B{1H)-carboxylate.

HaG  cn, F ’ HaG o,
N O N o
il /
E0,0—N___ N~ n—CHs v v
Ci HO H s} F

AN O o

HgC |
38a EtsN Y

CHa

K004, DME MeOH
zc E ag
10  Preparation of Compound 38a: 2-Dimethylamino-1-{2-fluoro-phenyl}-ethancl.
2-Amino-1-(2-fluoro-phenyl}-ethanal { 2.18 g, 14.1 mmol) was methylated by the
procedure used to make intermediate id, affording 38a ( 2.28g, 12.3 mmol) as an crude
oil (88% vield). 'H NMR (MeOD) 5: 2.54 (s, 6H), 2.66 (dd, J=9.09, 12.88 Hz, 1H), 2.81
{dd, J=9.09, 12.88 Hz, 1H), 5.33 (dd, J=3.28, 8.08 Hz, 1H), 7.18-7.28 (m, 1H), 7.33-7.40
15 {m, 1H)}, 7.43-7.51 (m, 1H), 7.68-7.76 {m, 1H). LCMS (APCI, M+H"): 184.2.
intermediate 2¢ { 288mg, 0.728 mmoi) and alcohol 38a (200mg, 1.08 mmal) were coupled
by the method of Example 1, affording 38 (10mg, 3%) as a white solid. "H NMR (MeQD, a
mixture of rotamers, only the chemical shifts of the major form is reporied) &: 1.53 (s, 3H),
1.65 {s, 3H), 2.96 (s, 6H}, 3.37-3.47 (m, 1H), 3.71-3.81 (m, 1H), 4.75-4.86 (m, 2H), 6.29-
20 6.38 {m, 1H), 7.07-7.24 (m, 4H), 7.30-7.40 (m, 1H), 7.43-7.53 {m, 1H}, 7.87-7.97 (m, 1H).
Anal. (CasHgrFaNsOae1.88TFA-0.88ethanal) C, H, N, F. LCMS (APCI, M+H™): 484.2.
Exampie 39: 2-{dimethyiamino}-i-(4-fiucrophenyljethyl 3-[{4-fivorobenzoyijamino}-
6,6-dimethyi-4,6-dihydropyrrolo[3,4-cipyrazole-5(1 H}-carboxyiate.



O CH3 2c F F 42 Preparation of Compound 42a:
(S)-2-(dimethylamino)-2-phenylethanoi. 15 The title compound 42a was
made in 97% yield by the method of Example Id using (S)-2-

- WG 200

_ in a4

amlng”-(g-zﬂf“fenylethanoi. 'H NMR (400 MHz, MeOD) 5 ppm: Z2U&2086 3646
3.35 (t, J=6.17 Hz, I H), 3.79 (dd, J=11.33, 6.29 Hz, | H), 3.94 (dd,
J=11.33, 6.04 Hz, 1 H), 7.23 - 7.37 (m, 5 H). The title compound 42 was
made in 12% yield by the method of Ex&fhple 30. 1H NMR 20 (400 MHz,
MeOD) 5 ppm: 1.65 (d, J=11.33 Hz, 6 H), 2.33is, 6 H), 3.61 - 3.76 (m, 1
H), WO 2007/072153 PCT/182006/003646 -91 4.37 - 4.58 (m, 4 H), 7.25
(q, J=8.64 Hz, 2 I;Qc 7.29-7.34 (m/1H), 7.38it, J=4.66 Hz, 4 H), 7.93F-

8.07 (m, 2 H). @qnal. ' '260H28N6 0.4HOAc.) C, H,HN*.*SF-IPg,q;: >9850
purity. Exgeapied3: y-phenyl-2-p qum-l-ylethyl
3-[(4-fluorobenyGytyaming]-6,6-,, N, N CH,
dimethyl-4,6-d dtgopyrrolo[3,4-c]pyarazoFéi:5(1 ff/-carjoxylate. Xl Cbr:r
5-H H3C CH3 '\
NNO O KpCH%

O~--N N% N ’ N4 N Eto CJ Ié(pélm38 Ef%@;ﬁN IV
DME McOH 243 F F Preparation oFCompound 4
1-Phenyl-2-pyrrolidin-1-yi-ethanol. Pyrrolidine (1.06 L L, 12.8 mmol) was
addegd9 [yt -Qz1-phenyl-1,2- ethanediol-2-tosylate (745.8
mg,,2 %@%ﬁg %i%gé'%@%%ﬁ%‘th%%éx Yy lamipe-trifefiunsacreent)-sihanstirred
Glexa at(_%B?'%WB‘ﬁ@%é%%e‘rﬁ@\m@)mpmmecamdtmbgmcedure
resititfd NSRSt etial tbaliiBG9al). B ol A8 eshRNUE QML SO Meld). '

icAfMBrkeOss EtR5 (5, 1) 2anddarine (B b bwvase fdes andtaglayers Hz,

sepiatedi The agqepatayery S | - exteacted with ethy| acetate (2 X

20 mb) L Ehe mpimg@%@@'g egtraggzkvjerééé%ﬁiéezd %M él’:?'%rﬁhzi/é%é’é'ﬁ]?‘rﬁ’ 59 Hz,
sulf ' congenirated, affording a mixture of
1-&‘5@%%‘%}’3%2 -§,§’.g’ma?haf|t%weohoi 38a (260 mg, 1.42 mmol) were coupied
2-PHeRSI BB S diraTale dttpringscanyesiiow &1 (g 2199 ksBeqakSsoihe

10p re@Wﬁ@%ﬁ@ﬁ%P@MSu@J@ﬁm'M[@ﬁﬁ@ @m&m%%qgrepoﬁed)

16

intefniéaittesHiacemizationzeaydhams, oseugesin fhis gaction, The .
_ ) NAME, DLFUL eLLIN ANRIS 1 ; 1H), 3.66-3.77 (m,
mixthiyei ol al@ehelowes. (issPIMGA 0y, 7.04.7.23 (m, 4H), 7.40-7.49 (m, 2H), ?.8?’«7.;1&

(m, 2H). Anal. (CoszrFaNsOy+2.03TFAQ.80water) C, H, N, F.  LOMS (APCI, M+H"Y:
484.2, ' ‘

Example 44; {1 S)-—2-[isopropyi(methyl)‘amino}-‘i ~phenyiethy! 3-{{4-

fiuorobenzoyl)amkno}-s,a-d!mathyM,s-dihydropyrroio[s,d-cjpyrazo!e—S{‘3 H-

carboxylate.
oH HiC. CH
3 <l HaC. CH
HO PPr{Me)NH o ¥ X
—_— LAM OH
it DIC, HOBt N e u
DIPEA, THF MG THE  He” " ‘
! 40D
. 40z .
HaC  ch
3
H
O, N o ’ 3G CH,
>—N . N% ’N °
EiS o A0 240 NI v
HN Butl, THF o
o HN

2¢ u C>— CHg
40 ¥



DMF (1.45 mL), triisopropylsiiyl chloride (154 L, 0.72 mmol) and imidazole
(99 mg, 1.45 mmol) were added, and the solution stirred at room
wiSTpe r%tge for 42 hours. After 20 evaporation of solvent, t%ﬁ?ﬁ%ﬁ/?{@cﬁm
AHtitioned between ethyl acetate (20 ml-) and saturated aqueous sodium
bicarbonate solution (10 mL). The aqueous layer was back- extracted with
ethyl acetate (2 x 10 mL). The combineggorganic extracts were dried over
magnesium sulfate, filtered, concentrated, and purified by silica gel
chromatograpy (eluting with 1/19/80 conc. ag. NH4OH/EtOH/EtOAC),
affordépgratioahol 43a (186nthoagd 32%pas a 25)ehijersalidi asshaihiathRthyi-2-
43bgﬂ§§;§cmgnm%) as a yellow oil. 43a: 1H NMR (DMSO-d8) 5: 1.64

I d b solv J 7 8,1
Hz @v@c))‘tz%o%g?"/( 721%3%6\6}%%%9%8 BUACRES 2’%»‘—% ¥ %‘5 ogrl"lc?dl% x%"téela“a
(br $SSPEPY MRt RS eﬁn Mﬁ)“&ﬂiﬂ”(@%@‘?ﬁﬁ Méﬁfos%‘ %55 (
N. LERRS HRPES N+HB$: (Ho-a.80igrrhEdiatd- D& (R 4EPhg He. 31l naisfoly.ahdl H),
alcoh8s 434 .61KY.5.8306,. B T 10BMp Y akrd S (plekby) tha snetheshi 96 Hz, 1 H),
Exammple A4afforsimg 43 (57.3 mg, 22%) as an off-white powder. 5'H

NM%@QM&%@:@&%&P&&% fé*} §8§r r%(%i%iﬁi 4%" A %"‘Z&

obsci, req soIvent)d toget er

e r}?’ %‘ﬁ“{oa&ws? i 6° el %sgthg Terir%’ G

1@ 07(*’(@9 MH%leP%ﬁg’Pm O ke, (53 246 (B/63)Hz 8 1Y %o’rzéy 1%&0@@%@@3 (m 2
AnaH)(€27 H33F & 08D, AH2 QIdCRIp6 3FBLHEMSAPE - Kizd-hi, #OR A28 - 7.39
HRNR4[M+H]' calc. 492.24054; found 492.24017; error 0.76ppm. 10

51(31?’?%?495&%1;1% m?ﬁjéﬂm%«ﬁﬁ@})ﬂﬁé{ﬁ%%%ow lbohenylethyanol 40b (227mg, 1.18mmoi)
4

dlmer{hy ropyrr0|o[§ ﬁMC]BS’/ R IS ‘I’-Pf%ar%&?{f%’t% (B43piHat room
) PRBSSNRy FFF@@QHW@%%MW R tergesratrs by NONniputes and
~-NHFeh ooctisad N GHHN G-EerE@hor N BRI McOMAGHMBINKBBRBrethy!-5,6-

DMEithdedytrdiofs, Pegpesadionofcarmpouie 443200mg, 0.49mmol). The resulting
1-Mefkik3rRBE aeXeR T RN Rk A58 %H%E&PQ@M W&&MH&& 78huced

(2 O rQSSEnJe 6%’“@ Qe; {?rgdhml‘v?as%) nﬁe%qcla'leous rre |n aiﬁa@m% t%ve?lfhe title

37% aqu ous fution was

5 {8 8“ ta‘?r{rh a*?ﬁ'gyé ?ﬁﬁﬁf@ﬁaﬁédm PRSP 46 e Mefeld B a8 g0

to rdSFnJ"m .65, 655Hz 6 H), 1.62 (s, 3H), 1.72 (s, 3!-{) 242(s,3H),282-272(m, 1 H},
2.88 - 3.04 (m, 2 H}, 4.82 (br. s, 2 H}, 5.81 {dd, J=8.18, 3.40 Hz, 1 H), 7.21 - 7.33 (m, 3
H), 7.34 - 7.44 (m, 4 H), 7.97 - 8.06 (m, 2 H), Anal. (CyrHaaNsOsF.0.2HOAC.0.4H,0) C, H,
N. HPLC: »95% purity.

25 Example 41: (R)-2-(dimethylamino}-2-phenyiethy! 3-[{4-flucrobenzoyi)amino}-6,6-
dimethyi-4,6-dihydropyirolo[3,4-clpyrazole-5(1 H)-carbcxyiate;

Chs
E HeCO, HCO,H HO ™ N o

@ 85°C,2hr ::

41a

3



temperature, the solution was extracted with 20 mL diethyl ether, then the
remaining aqueous layer was basified with 50 % aqueous sodium
hydroxide to bring the pH = 8. The 20 basic solution was extracted with

% lﬁ‘)f’.é{?:-@t‘aﬁt?a (3 x 25 mL). The combined ethyl acetate extraRiSABznesdriacks

over magnesium sulfate, filtered, concentrated, and purified by silica gel
chromatography (eluting with 1/19/80 conc. aq. NH4OH/EtOH/EtOAC) to
give 44a (260.4 mg, 12%) as a yellow1i¢fiid. 1H NMR (DMSO-d6) 6: 2.02
(m, IH), 2.08 (m, 1H), 2.29 Is, 3H), 2.63 (d, J= 9.6 Hz, 1H), 2.71 (m, 2H),
2.79 (d, J=9. Q_,I—le, 11-1),5.21 (a, 11-1),257.17 (t, I =7.2 Hz, 11-1), 7.29
(t,J=76Hz 1 9*?47 (t, J = 7.3 Hz, 11-1). Anal. (C11HT5N0x

C, H, N _Qg M+H): 178.4. WO 20071072153 N
PCTII 93 lntifmedinte 2¢ #81.1 mg, o' ’c‘S nd CHy
alcohol 44@\? 131 mg, 0.74 #fifetivere cowpled by theynethod of ~-\_ /
Example 1, gffording 44 (72.1 mg, 30%) as a pale yellow flid.

(DMSO-d¢) 63[1.52 (d, J = 9.3 Hz), 1.76 (J = 14.4 Hz) togeth He
(septet, JXx#3#z, 1 H), [2.30 (s), 2.31 (s) 3H togeth .39 (m,

2.57 (quint J = 8.1 Hz, 1 H), 5276(m 1H), 2.85 (t, J £ 11.144z, 1H)

iﬁ?"%g*‘”?%“é’ﬁ%mg ol WA dRp T eeter T2
(C26 Hezé %"fﬁ Zg ‘fl\lgq% VeSS e ihov-of Bxaip@ 4d HERYIB)-2-
%M +RipnEAipNaryisthang. fHLﬂWBOZ\M MaOEY) B3 m (& XamBleAs: 1-8, 3.32
13,23§2mdihBthyiandime Xrik- p i rodoropyd %ﬂ(ﬁﬂye@beﬂg@ma@g o]-1
6,6-Thméthydoockiaygropy ralals f qj@%@i%ﬂ!eb%%l) cgw d}é C?‘Ft% H3C

| from
0”3"‘*‘“&"“@?‘:%@ e Y S R T g on
(1S ?6243 émln

Wy (hFEpaAd- X2 r0rRdN1TItmER 56 HEHER),

é MS HdBe mﬁﬁidﬁquigu%ﬂrmgm)aﬁm@)smﬁumnnnmexam purity.
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Plét 4 ontIetrigiratoyemiing-opeiormixt g RS SHERAART 6 6.

temperiturd, fodiainisyeiom b daen AP0RL SN, 1
5-(chiorocarbonyl)-3-[(4-fluorobenzoyl)amino]-6,6- dlmet%yl 5,6-

dihydropyrrolo[3,4-c]pyrazohei2(4H)-carboxylate 2c (Z%mg 0.49mmol).
The resulting mixture wag stirred,éed, reem te L é~tocr one hour and
then concentrated to dry undgtieguced pressire. The crude product
was purified by prep-HPEE and lyophilized to givg thg title compound 45
(20mg) in 0.4% vyield as white solid. 'H NMR (400 Mz, 20 MeOD) 5 ppm:
0.81 (d, J=7.05 Hz, 3 H), 1.58 is, 2 H), 1.71 (s, 3H)‘2‘188(d J=23.42 Hz, |
H), 2.48 (s, 6 H¥3.14,- 3.29 (m, | H), 4.70 (br. s., J= 13@93H%HZH) 5.69

(d, J=9.82 Ha.1 Kj, 780 - 7.34 (m, 3 H), 7.35 - 746m ) §03 (dd,
J=8.81, 5. 2*47{0Ana| w22 1500 .

HN o K2C0Os, DME MeOH
‘ -
Ze \
F

Preparation of Compound 42a: (8)-2- (d:methyiamlna}»z-phenyietbanoi

The fitle compound 42a was made in 87% vield by the msthod of Example 1d using (8F2-
amino-2-phenviethanol. 'H NMR (400 MHz, MeOD) & ppm: 2.20 (s, 6 H), 3.35 (, 4=6.17
Hz, 1 H), 3.79 (dd, J=11.33, 6.2 Hz, 1 H), 3.84 (dd, v=11.33, 6.04 Hz, 1 H), 7.23 - 7.37
(m, 5 H). |
The title compound 42 was made in 12% yield by the method of Example 3. 'H NMR
{400 MHz, MeOD) & ppm: 1.65 (d, /=11.33 Hz, 6 H), 2.33 {s, 8 H), 3.61 - 3.78 (m, TH)

F



(C26H30N503F.0.2HOAC.0.5H20) C, H, N. HPLC: >95% purity. Example
46, 3-(benzoylamino)-N-[(1S)-2-(dimethylamino)-1-phenyiethylj-6,6- 25

wS‘”&lﬁ%%‘% 6-dihydro pyrrolo [3,4-cjpyrazole-5(1H}- carboxar@genﬁﬁﬂgﬁsﬁ i

e3 yNHgCI CH3 Pd -C CH3 LAHJHF ~CH Cbz, OH Cbz, N

13 N KzC03,CH'Ck H CH3 EtOH H2 NCH, N H NfyY 00 0 H2N CH3 46a
46tr 46¢ WO 2007/072153 PCT/182006é(‘)03646 -94- H3CCH3 O N O

H3 HH3C CH3 NN N -y/O EI|HZN 4

C\CH3 N N\ HN EtN HN N

DIPEA, THE McOH 6 0 N\CH tc 3 46 Preparation of Compound 46a:
benzy7 (1 2n(dimpthytaminepB4axe-1 Hphenylethyilsar bamede (T 0-a.66 Hz, 4
leterr@fa(%Sﬁr@Eb?nZYM)F@z @BWH?WSN&%W'MP%%%%% Briy.

688éQ£nol 5 HBTU

hloromethane

were added sea’uentlalf%l % Hrr&lcgakrhb 5228%' ﬂ"ﬁ’é"ﬁﬁﬂf"ﬁ'ﬁam“’m}s 6~

dim SIMe ke

9&‘?&%@%’@3@'&3”@3&%%%‘&?"{%@%actlon mixture

was heated at 40 'C overnjght. After cooling.to room temperat the

solids werg

(2x500 mL) an filtrate

red, washetwith gthyl ac

=

concentratedfto a esWrﬂ L) was &0 Q the residue andot_rhi%
solution kgptindiultrasenic 10 ¢ Cleanser,fe s. The ipitated

golids were collected and washed with Water3£4x300 mL), ang;(2x500

mL), and dried under vacuu
dlssolved in chfSrofem (30(

or 24 hours. The solid cruqe roduct Was

@a and un-dissolved SO|Id$ w re-fittere
The filt Agfntrate 0 diymess and the reS| Qlv, d [
hexan&é h te W;End allowed to sta oo

temperatum; overnlght The ré%ltlng crystﬁw were 15x0llegted by N

high vacu
crystalline

%) as a white
818, 3H¥ 5.01 (d, J

=12.2 Hz,A H), 5.11 (d, J = 12.2 Hz, 11-1),5.58 (d, J= 7.5 Hz, | H), 6.37
(A Fhdian 1}%?@{32 g R S thanal.

(2S)-2- Zamino-F
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25

phenyidcét
Pyrrolidine {1.06 ml., 12 mmol) was added to a soiution of (8)-(+)-1-phenyi-1,2-

ethanedioi-2-fosylate (745.8 mg, 2.58 mmol) in dichloromethane (2.55 mL). The mixture
was stirred in a 40 °C oilbath for 28 hours. The solvents were evaporated, and the residue
dissolved in ethyl acefate (30 mL). Saturated agueous sodium bicarbonate sojution (5 mL)
and brine (5 mL) were added, and the iayers separated. The agueous layer was back-
extracted with ethyl acetate (2 x 20 mL}. The combined organic extracts were dried over
magnesium sulfate, filtered, and concentrated, affording a mixture of 1-Phenyl-2-pyrrofidin-
1-yhethanol and 2-Pheny!-2-pyrrolidin-1-yi-ethanol as a yeliow oil (541.2 mg). Because
the presence of isomeric producis suggests the formation of an expoxide intermediate,
racemization may have occurred in this reaction. The mixture of aicohois was dissolved in
DMF (1.45 mL), triisopropyisilyl chioride (154 uk, 0.72 mmol) and imidazofe {99 mg, 1.45
mmaol) were added, and the soiution stirred at room temperaiure for 42 hours. After
evaporation of soivent, the residue was partitioned between ethy! acetate (20 mL) and
saturated aqueous sodium bicarbonate solution (10 mL). The aqueous layer was back-
extracted with ethy! acetate (2 x 10 mL). The combined organic exiracts were dried over
rmagnesium sulfate, filtered, concentrated, and purified by silica gel chromatograpy {eluting
with 1/19/80 conc. ag. NH,OH/EIOH/ELOAC), affording alcohol 43a {155.9 mg, 32%) as a
white solid and silyl ether 43b (135.8 mg, 15%) as a vellow oil. 43a’ 'H NMR {(DMB0O-dg)
8. 1.64 (m, 4H), 2.53 (m, 5H, partially obscured by solvent), 2.60 (dd, / = 7.8, 12.1 Hz,



20 To a solution of 46a (80.0 g, 256 mmol) in ethanol (1.2 L) was added a
slurry of Pd/C (10%, 9.0 g) in ethyl acetate (50 ML). The reaction mixture
was shaken in Parr-apparatus under hydrogen (40 psi) overnight. The
W EARTSAMES removed by filtration through ceiite. The filter padTwas06/063656

washed with ethanol (2x200 mL) and the combined filtrate was '
concentrated to give 46b (40.2 g, 88%) as a white solid. 'H NMR (CDCI3)
5:2.85 (s, 3H), 25 2.99is, 3H), 4.72 (s,9%H), 7.33 (m, 5H). Preparation of
Compound 46c¢: N-[(2S)-2-amino-2-phenytethyl]-N,N- dimethyiamine A

leshagieangly Ty GHOLL YT 3 WU APIIGENE

chlllgéi S8 W um al mqm drl

1555 TN ?were %«?’e&* OIIHM AR NS solutlon of amide
46b]ﬁ92§“f5“@“"6§"1(ﬁ191619 Q-8 mHE)(80Y mpwagaeoelmamm rovel) were
approviadtalyht melrd BhExsesudtnGfe@EEOrB THX AR 1a% Neae diakhiePekder
for Srhews, (thesocagled 1e3l0:G, Ihe ¢eoles @?}Cﬁ% é{H'QHr%A(Kﬁﬁyséﬁ(%\é\Yred by

q Ue@@ib&q with (%?%?E%%ﬁswga‘ggs Fvl;)aé% g ol Li %&gﬁg’é’é& ¢H iggether],

overnight, T € precipl te&q'%

soli s WeTS filterdd ot JS%%TI’H) i ﬁ’&été’fé) (15BOOML) THHe24 (br s),
flltrala‘%ﬁa@r VoHt&9ahesd (9. (CsitivENeRe WELPUATIBdNF. SIICHSAPC], M+H")
coluffiR{1858sielitarD k594 orizthidaraine d0xblorofens)-w7afard 46¢

1¢66.BxgmipR6)4as a "@memummmﬂw&w@@ orotdnddth %Jrﬁino}-ﬁ 6-
3.6, dkdckrlyizs, my&gg,@; Lg(]p@za %g?( gi}o 6, 12,1 Hz, 1 H),

(dd, J=3.6,10.4 Hz, 1 3ﬂ) tfo a solutlon of
ethyl 3-(benzoylamino) hIorocarbonyI) -6,6-di yl-5,6-
dlhydropynnlo[3 4- c]pyr 7 Ie 2(4H4}eﬁaaboxylate (120mg, 0.31mmol)

‘ afte (76mg, 1.5eq) in

temperature The reaction mixture was stirred 10 at L&flux for 2 hours and
then evaporatedsebo dbynes he residue was dissolved i |n methanol (1

ml) and giethyla e (ami red at room temperatuge ‘f‘?our d
again evapefaied yo-dryness,
prep-HPEC and Iyophilzedt®

crgde product wag p fi
K: pe the title compoun
(27mg) as Whitedoam. 1H NMR4200 MHZEeOD) 8'ppm 1 60
1.67 (s, 3 H)=R.42 (s, 6 H), 256.08:70 (MM4OH), 2.84 -{3.02 (m, 1 H), 1
4.55-4.71 k), 5.01 (dd, J=10.36,4.04 Hz, 1 6(tJ720Hzl

RN

H), 7.21 - 7.3%4 (m, 4 H), 7.37 - 7.54 (m, 3 H), 7.82 - ¥92 (m, H). Anal.
(C25H30N602,1.0HOAC.0.6H20) C. H, N. HPLC: >85% purity. Structure
andm?ﬁi‘éﬁ#’mmaﬁﬁémé-Mﬂmahdwamlmmms H3C CH3

TN-[(ASPReinheRhsamina)idrghenylethy o-ei dmfenrelanz ey Bsd dubdus formic
am::aa a@dmmwf@ﬁﬁmm@%me%%ﬁ%@mﬂm N .Ja\'f'og oilbath
car ,S}Xﬁg \l,g

ﬁrsl_g\tla]: nlil% Ig Qﬂﬁnl{j% I}% tSm%e :‘.Q gﬁ% er Eog 4"? Toom

1 71js, 3

Z?rg;%e HJE?Ot(EIn nglll_fll &lﬁfgeﬁnélitedél ‘@g! (?H F'H)d‘BﬂB’S etgeggr@ﬂ tﬁ_eH?mammg
6. 9gqm70ge '@ﬁ"?’ﬁi’t)ba?‘%%* WY B0(Hn aguegus SR veirkideNnAling the pH = 8. The
2QCzPasENeIoen 8/ EXxa)ted, vith NthyL EddBIAP € bVt I THbEdbined ethyl acetate
extracts were dried over magnesium sulfate, filtered, concentrated, and purified by silica
gel chromatography (eluting with 1/19/80 conc. aq. NH,OH/EIOH/EIOAC) to give 44a
{260.4 mg, 12%) as a yellow figuid. *H NMR (DMSO-dg) &: 2.02 (m, 1H), 2.08 (m, 1H),
2.29 (s, 3H), 2.63 (d, J = 9.6 Hz, 1H), 2.71 (m, 2H), 2.78 (d, J = 9.6 Hz, 1H), 5.21 (s, 1H),
25 7AT(t, J =72 Hz, 1H), 7.29 (, J = 7.6 Hz, 1H), 747 (t, J = 7.3 Hz, 1H). Anal.

(C41H15NO0.16H,0) C, H, N. LCMS (APCI, M+H*): 178.4.



F Method of Example 46: Made in 45% yield from intermediate 2c using
47 amine 46¢. H3C
-2-(dimethytamino).1-phenyiethyi3-3-[(2-Nuorobenzo
Wﬁ %gjgéé%lmethyl 4,6.dlhydropymolo[3,4.cjpyrazole. 5(1H)?¢)T/%2€}06’%3646
carboxamlde N\ (N CH'HNMR (400 MHz, McOD) 5 HNC 3 ppm: 1.68
(s, 3H), 1.75is, 3 H),-2.45 (s, HN C N 6 H), 2.62 (dd, J-12,72,4.41 Hz, |
H), 2.91 - 3.03 (m, 1 H), 4.67 - 4.82 F{{m, 2 H), 5.07 (dd, J=10.70,4.41
Hz, | H), 7.21 - 7.43 (m, 7 H), 7.52 - CH3 7.66 (m, 1 H), 7.78 - 7.89 (m, 1
Z'e); W?&%ﬁm%g@ghé@%gﬁﬂoﬁ?a &eﬂ%%n&%‘igé ALY were
glipr & B EMAEE N oS I,QTE it g@fé Hale S8 Using i
amin 00710 CTIB 64 & B Ye'ow solid.
Exa\rﬁﬂ ﬁ?@ g%%rélgo p ingzsé\ -lélc!?ail%g a[( ELY l‘)‘}ﬁrﬁémg Fqg‘éhﬁﬂ-l§ 24 (septet,
3{(2; 4-oT| ffdrolit n?o%)"ér%%h@} %‘{@W 1RAR Y 4N AGT-BUREN ©8/A Hz, 1H),
BheryB{iyIN 8)62 @ik thy L4 B-af kb egmiof3 e echiy nas aiea$ (br &) k.6 s) 2H
~ carbogethude?. RN Hs1)H MR, @00 dig 2B D) @%ﬂhhﬁ? Q@ A bk m, 18,
1754 A 2rAdds0 1.0\ 26T BTt B % Sy
3. Olcéﬁ‘E‘ 4%'9?97?'%%“ %%852%3"3 H). 2, é)al ,(.)dd =10. 58 1

A%%B&‘EN? 031§ Eﬂ%ﬁ%w@iﬁpﬁpmmw(m@ﬂwmmmmmo}
Méﬁr&ﬂ"@f‘ﬁ&éﬁrﬂéﬂa’me{%ﬁ%@ﬁww -fildm-mbeoxgsiiate 4c using

49 amino 46¢, HsC CHs H

N-[(15}-2- {dlmethylarﬁi o) El-,rpfleny .6,6-t|ime,tlhy?

1(s, HNA, \
=t 81 11.17 1ips TEH3 H),
5.17 (dd, J=10.8324 Hz, 1 H), 7.26 - 7.48 (

H),
-4, 81H($n 2\
), 7.86 (d, J--8. 10 Hz,

3 F3.Qs7HOAC.0.3H20)
C, H, N. HPLC: >95% purity, F3C Method of Example 46: The title
compound was made in 24% yield, 50 N-[(15)-2{dimehybu |
Ino)ihBriAIIRgIj%, 6 31 RiRegimetismime -phenyipropan-1-ol (210mg, 1.18mmol) in

THF (2ml) was added 1M lithium bis{irimethyisilyl)amide soiution in hexane {(1.17ml) at
room temperature. The reaction mixiure was stirred at room temperature for 20 minutes
15 and then added ethyl 5-(chlorocarbonyl)-3-{(4~ﬂuorobanzoyt)amino]-ﬁ,ﬁ—dimethyi»ﬁ,&-
dihydropyrrolo[3 4-clpyrazole-2(4H)-carboxyiate 2c (200mg, 0.48mmol). The resulting
mixiure was stirred at room femperature for ons hour and then concentrated io dryness
under reduced pressure. The crude product was purified by prep-HPL_C and lyophilized
to give the title compound 45 (20mg) in 0.4% yield as white solid. 'H NMR {400 MHz,
20 MeOD) b ppm: 0.81 (d, J=7.05 Hz, 3 H), 1.58 (s, 2 H), 1.71 (s, 3 H), 1.88 (d, J=23.42 Hz, 1
H), 2:48 (s, 6 H) 3.17 - 3.29 (m, 1 H), 4.70 (br. 5., J=13.09 Hz, 2 H), 5.69 (d, J=8.32 Hz, 1
H), 7.20 - 7.34 (m, 3 H), 7.35 - 7.46 (m, 4 H), 8.03 (dd, J=8.81, 529 Hz, 2 H). Anal
{CaaHoNsOaF.0.2HOAC.0.5H,0) C, H, N. HPLC: >85% puUrity.
Exampie 46, -3-(benzoyiaminoc}-N-[{1 S)-2-{dimethylamino)-i -phenyiethyi]-6,6-
25  dimethyi-4,6-dihydre pyrrolo [3,4-clpyrazole-5{1H)-carboxamide.

® S
P Hpdopeh, |

HETY, Me,NH,C! ?Hs P&-C N ?Hs LAK, THE
Bea Ll CH,
CBZ\N OH K803, CHChy Cbz\h‘ N\GH EtOH HoN N, i
h 3 by Chi N
0 0 0 HN

485 46t

X



H3C CH 2-yicarbonyt)amino)-4,6-dihydmpyrrofo 3,4-c s /\ [
jpyraaole-5(1yy)- ~N O carboxamide, N N CHs 'H NMR (400 MHz, MeOD)
S ppm: 1,69 (a, 3H), 1.76 Is, 3 H), 2.52 Is, 6 H), 2.72 (dd, J=12.97, 4.15
WE20019723%96 It, J=11.83 Hz, | H), 4.72 - HN 0 4.85 (m, 2 H)p&1iBfoke/003646
J=10.83,4.28 Hz, | H), 7.23 - 7.30 (m, J=7.18, CH3 7.18 Hz, | H), 7.31 -
7.44 (m, 4 H), 7.62 (dd, J=6.67, 5.67 Hz, 1 H), 18.03 It. J=7.68 Hz, 1 H),
8.20 (d, J=7,81 Hz, 1 H), 8.71 (d, J=4,53%iz, | H). Anal.
(C24H2sN702.03HOAC,0.3H20) C, H, N. HPLC: >95% purity. 51 Method
of Example 48: Made in 54% yield from intermediate ec using amine 46c.
H,C 3-(acetylami \
FN21 dim ethyl |hsy§hropyrro i5(3 #'ejpyrazole.5(1H)-C: %
NMR (DMSO-d '52 (s, Bi), 169+, 3H), 1.98 (§ IF),-Z
Il Hs 2.37-2.4%m, IH), 2.62-2.69%m, 1H), 4.83 (a, 2H), 4385 (ay
(@, HN1H), 7.1 & J = 8.0 Haeeh Hy, 7.28 (lhedim 8.0 "
4.0 Hz, 2H), Is, 1 H), 12.24 (s, 1 H); Anal. (C,H2§N$02.0.75 H20

0.2 CH3 H3CEOAE) C, H, N. HRMS [M-+Hitcalcd, 88312347 found

385,BrparsadriMetho gmmple 6: Made In 67% yield from
Intergenialf fey 'ngfgimine 468£.l.é§\-/0 2(?&7@?21%%%?%1@03@%04-
- 97.§tructure an(?&gxarﬁ'ple # Chemical name, Analytical data and

comrr?ean%’%&%&Wf%@%%ﬁ@%ﬂh&o}m@éﬁc acid (196 g, 688 mmol),
§)'2%TM%W%®&°H pd dichloromethane (2.8 L) were added sequentially potassium
phengteshatzBainzoeyhd)Canbivamysraia Byl ClmdAZo) 79 og Ny mh
CH HM%M%'@EN%&J@%S&U%)&S@EEJS H), 360 ?é, 1), 1178l
13 ;Qggs(pg,eld,—gmqj.%gﬁegg “%n %E;p 205007 [n “BRNE 3% pomosripgraiyg, the
HN N 2.%6-2@ém: 4H), 3.19°3 E&?%S?’h‘? k520 efiipte @8cRntrated to
IH), "0 CES 6. 38 (s, 1/ 757399, 19 the tosiflse 1apg) i 3nitticd *eBtOrHin Ridsonic
19-3§ ie&pﬁer__fog‘?dm%_ipﬁ Pﬁﬁig@(@, $HHYs BRr2 Stk indRabhed with water (4x300
(C23HB2RKED2(2S0MHA0)OadEt@AChGr addurtBMS IMKTTRRSH: crude product
4251B860tnanch SAi3eraratoeY o of GXamBlr. AR Mads D &0 I

; - : ' jne 46a. H3C CH.
G s T B S e w1
H ,6- I 1

1€cet eacrtgg%}_(s S h?}/ql_b,iepgrhgga}%%?ﬁmoﬁgmi@mymgd@mﬁng crysials ware
(LF} CATB SY AR N AFa | ety Bexanalay | dnetge ) B(1DOBLSart thisk #Bnigh
(s, JPFUD AR, B4y 22 Baeith, Jv-#9aN608.3, 426) B2 o Urhke 204l b '
9.1 NMRIGDE B) 2358 ISR nsd e} 316 B, 2E0e% 82 GJs 83 Hz ik 5 1oy
H), 6.8 8ar(el, =7 8 Bz etk (6,12 W iz, 11), 7.32 (m, 10H), o
Preparation of Compound 46b: (23)—2-amEno-N,N—dimethyi-z-phenyiacatamide.

20 To a solution of 46a (80.0 g, 256 mmol) in ethanol (1.2 L} was added g slurry of Pd/C
(10%, 8.0 g} in ethvi acetats (80 mL). The reaction mixture was shaken in Parr-apparatus
under hydrogen (40 psi) overnight. The catalyst was removed by filtration through celits
The filter pad was washed with ethanoi (2x200 ml) and the combined filirate was;
concentrated to give 46b (40.2 g, 88%) as a white soiid. *H NMR (CDCly) & 2.85 (s, 3H)

25 2.99(s, 3H),4.72 (s, 1H), 7.33 {m, 5H). ‘ |
Preparation of Compound 46c¢: N-{(zs}-a-amine-Z-phenylethy!}wN,N-dsmethyiamine,
A flask containing dry THF (2300 mL) under a nitrogen atmosphere was chilled by an ice-
water bath. Lithium aluminum hydride pellets (59.0 g, 1555 mmol} were added. To this
LAH suspension, a solution of amide 46k (123.0 g, 681 mmol} in dry THF {800 mL) was

30  slowily added over approximately 1 hour. The resulting reaction mixture was heated at

reflux for 5 hours, then cooled to 10 'C. The cooled reaction mixture was slowly quenched

with saturated sodium sulfate soiution (380 mL) and stirred overnight, The precipitated



=9.1 Hz, 311), 7.28 (g, J = 7.6 Hz, 2H), 7.32 (m, 4H), 10.67 (or s, 1 H),
12.29 (br s, 1 H). Anal. (CzeH3,FN60,-0.6H20) C, H, N. HRMS: [M+H]'
wcaizc'}dfz?%i%%; found 479.2550; error -3.29 ppm. F Method _Eg(t: ExBazm le

S5 Vade' R 45% yield from Intermediate 18c 54 using amine 48k ﬂ? 3646
S)-2-(dimethylamino)1-phenylethyl]-3{[(4-methoxyphenyl) HsC CFI3
acetyuaminop6,6-dimethyl4,6-dihydropynolo[3,4-c]pyrazoie- \ 5(1
H)-carboxamide. N N N _'H NMR (dmst>de) 5: 1.50 (a, 3H), 1.58 Is, 3H),
2.15 (a, 6H), 2.34 (dd, J JHN CH3 8.1, 12.1 Hz, IH), 2.60 (dd, J = 9.4,
e e el S A
of t, dehcedraddZoJa Tek r Al .
(d, Iz H.Hz, 21 7?Jf6rlt)?: 43 %‘z},’?ﬁ;ﬁg};?i’ﬂf S E H) T 5%
It, = 7.6 1z 2H) TP T 2T 11 ©R4) 01 6% asrasiontpeipy o &1 NMR
1H). (JRSR) (e 2243 5BEAISRCIHIGHES £, REVHRIMGI M= MY & izt Hz, 1H),

291 $966idfa 64 90 275 I H T (nd 2HPPAT. (56 Method of Example 46:

Madain 60%sgiederrons intetipediai@d3syming) ATINEAERAHIG & Hmethvis 6-

N-[(LB)afHraethylapinodd b%@é'n%%kt@’65'0(';;ﬁ%%mb@qfrﬁ@fﬁqﬁ%@smu

Ic cl s N =0 ) ltamino)-4, pyrrofo

c]py?gﬁzgodleﬁ% %l%-tg_ : b%fzf;dnﬁrﬁl/ e%néHg RIMRED-d&b:(dmiy prses apded
H), PAIPRVERYRTIng Ak 14189) 3t EPMHRMPNEIE3he Peagiomimiddle HaBstimed
16, etiyeBusdo(m, muts 21B5ten ©\GPorB:0 zdrvibst.CHIt IkliddsdvatdiiSsolved in
e G e
z, irdriesé; 61, r rpﬁrif 4p ‘?{;S hilized 4
Anal;; i - C. H, HRMS: M+TY| aic. 7 Bi ; °
four 43 T A e T SO0 P N4 My oD
ol FE: [T S 63 4% %%h%ﬁ%g‘%fﬂe%%: WOPOb 07245302 (m, 1K),
1%(;1"71@26@7@/@&3%!2!6 5.0B(HuAF19I865%:04 Hz, 1 H), 7.16 (1, J=7.20 Hz, 1 H), 7.21 - 7.34
N-[({B)4H{TRE TN G) H): ptenytetbyil @ Brdimelhyd:}l(R.0,.1.0HO0AC.0.6H,0)

thiety leaxb eimyianism lnd:6-d
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ihydropyrrolo[3,4-c]pyrazole-5(7H)-carboxami
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Nf{18)-2-{dimethylamino)-i -phenyi ethylj-3-f{4-flucrobenzoyl
.amin::}-ﬁ,6-dimemyi-é,a-dihydmpyrroﬁo[:?,fi-c}pyrazuie-ﬁ{'iH}-
carboxamide.

H NMR {400 8Hz, CBCl) 8 ppr: 1.63 (s, 3 M), 1.71 (s, 3 H), 2.36 {&
B H}, 242 - 2.50 {m, 1 H), 2.76 - 2.94 {m, 1 H), 4.57 - 4.70 (m, 2 H),
4.81-4.96 {m, 1 H}, 5.85 - 5.95 (m, 1 H), 6.96 - 7.30 {m, 7 H), 7.86 -
7.98 (m. 2 H), 10.27 (5, 1 H). Anal. {CashizsFNgO#0.81HOAG) G, H. N.
LCMS (APCH, M+H"): 465.1.

Method of Example 46: Made in 45% yisld from intermediate Ze uslng
amine 46¢.

N-{{182-{dimethylaminoji phenylethylj-3-{{2-fiuorobenzoyi)
amino]-S,G-dimeihyM,G-dihydropyrroloIS,é-c]pyrazoM{'l H}-
carboxamide,

"H NMR {400 MHz, MeOD)} & ppr: 1.88 (s, 3H), 1.75 {5, 3 H), 245 (s,
6 Hj, 2.82 (dd, J=12.72, 4.41 Hz, 1 H}, 2.91 - 3.03 {m, 1 H), 4.67 - 4.82
{m, 2 H), 5.07 {dd, J=10.70, 4.41 Hz, 1 H}, 721743 {m, 7 H), 7.52 -
788 (m, t H), 778 7.88  (m, Hy. Anal,
(ngHuNngF.O.ZHOAc.DAHzO) C, H, N. MPLC: »05% purity,

Method of Example 48: Made in 37% yield from intermediate 3¢ using
amine 46,




{(/NO Et~-N N CiH2N N~CH3 N _ HN 45c Et3N\HN CH3 OHN N
DIPEA, THE MeOH 0 57a CH3 S C!--Z 57 Preparation of Compound 57a:

ethyl 5-(chlorocarbonyl)-3-(thl

ophene-2- 5

ViEhRBENHIHIT0)-6,6-dimethyi-5,6-dihydropyrrolo[3,4-c]pyrazole-@tAdooe/m03646
-carboxylate. The title compound was made in 71% overall yield from
intermediate 1(g) using thiophene- 2-carbonyl chloride by the method of
example 1c. 'H NMR (400 MHz, CHLOR®FORM-d) S ppm: 1.51 (t,

J=7.07 Hz, 3H) 156(5 6H)

4.60 (g, J=7.24 Hz, 2 H), 5.03 is, 2 H), 7.17

E#LJJ_Q&,;.;&HZ | H), 7.69 (dd,
DR PRiEaL 2me Anatpiical datmapo prporard Was

98 - 7.47 (m
H25NeO2SM

e PP bR RV e D SR IEV A GTT:
PRSP 0 & ety iras hvErdryr@oBB- iy Bakl);s(1 -
@"?ﬂt‘“%s(m i H), 4.67 (d, J= 12 Hz, 1
NERIHPL . A50R) Py 268G HHI 177 (5, F 1B 244 s,
H), 9 % 5*7“‘?8’18%%#5 1PIG7E8 B OB HL, bl (m, 2
L%ﬁﬁ L 40 ECVIST Pl 7 1), 765 - 73

Anal, (CaeHquNaOrO 2H0:0.2HOAC) C, H, N. LCMS

(APC, M+H"
i Bhenyic cIo ropyl] -4,6- d
SLNth ﬂé o>‘(21m é‘ HSC AU SteTopip 4gysing

I:t’%N HN~~ 6.tb TEA, CH2CI2 MeOH _--

R~{('tS)—Zn{dlmathyiamino}-‘i “phenyietnyi]-6, 6-dtmethyl-3{[4-

%ﬂ -’8rb PBWH’@?BTS"%EWM@OI& 4-cipyrazole-
% oD al &trlethylamlne (109ul, 3eq.) in

c;g/o72153 PCT/182006/03646 99 purlfled by prep-HP ”i’f‘?:"”""’ol1 24% Yiold.

{ iy B Br Sy Hisbeyaaatez o1 .
pgt%ggg%@%g |£r ngé% rtg teth %Sr‘aiﬁ?é foi iz, 1

@5 flpyngst, The Jest ge & WAL the oIy ae - 740
BR.L,58) ogﬂg Cf R mnt%hJ ig@jcll;tﬁfezfﬁ)r Anal.
ardebudrYRSH, AN Gude Do

_ ield (63mg) as white
® Z —lg ﬁaﬂiro)-&pl@;ﬁﬁw:y!@ﬁﬁ)ﬁh}gtﬁﬁ- i pyriﬁinu "
2yicarba E)aminc}-4,6-dihydmpyrrolo[3 4-clpyrazole-5{1 H)-
carboxamide,

*H NMR (400 MHz, MeOD) & pp: 1,69 {s, 3 H), 1.76 {8, 3 H), 2.52 (s,
BH), 2.72 (dd, J=12.97, 4,15 Hz, 1 H), 3.06 (1, /511.83 Hz, 1 H), 4.72 -
4.85 (m, 2 H}, 5.11 (dd, .}~1083 4.28 Hz, 1 H), 7.23 - 7.30 {m, J=7. 18,
TABHz, t HY 7.31 - 7.44 (m, 4 H}, 7.62 (dd, J=B.67, 5.67 Hz, 1 H),
8.03 (&, J=7.88 #iz, 1 H), 8.20 (d, J=7.81 Hz, 1 H), 8.71 {d, J=4.53 Hz, 1

H). Anal. (C‘«stNrOzOSHOAcoaHzD)C H, N. HPLC: »85% purity.

Methied of Example 46; Made in 54% vield from intermediate 6o using
amine 46¢.

thyl
3-f ethyi
2( . g,
dighle m%thane (3l '
(5pul, 1/4eq). The resulting
hqur then evaporatet tg
meth (1 ml) and triethyla
19 heirs, and again evapora
2(
lye - ;
foam. 1hid\|MR (400 MHZ M=
43 5}@_ Chs
Ny | N_gN /CH3
PN -0 N
N CHy
W/
&1
N
?J\/N-lg\! /CHs
N
\GH
HaC 3
52

3-{acetylamino)- M1 S} -2-{dimethylamino}-i. phenyiethyij 6,6-
dkmethyl-&,6»dihydropyrrolo[3,4 ~cipyrazole-5{1 Hy-carboxamide, 'H
NMR (DMSO-dg) 5 . 1.52 (s, 3H), 1.59 (=, 3H), 1.98 (s, 3K}, 2.20 (s, BH),
2.37-2.45 (m, 1H), 2.82- 2.68 (m, 1H}, 4.43 (s, 2H), 4.85 {s, 1H), 8.17 (s,
1H), 748 (4, J = 5.0 Mz, 1H), 7.28 &, J = 8.0 Hz, 2H), 734 (d, J = 4.0
Hz, 2H), 10.37 (s, 1H), 12.24 {8, TH); Anal. {CopHzNeCpe0.75 H.0 . 0.2
EtOAc) G, M, N. HRMS [M+H)” caled. 386.2347; found 3B85.2345,

Method of Example 48: Made in 67% yield fram intermediate 7o using
amine 46z,




Hz, 6 H), 1.92 - 2.02 (m, | H), 2.64 - 2.75 (m, 1 H), 4.45 Is, 2 H), 6.99 -
7.09 (m,3H),7.09 -7.19(m,2H), 7.37-7.55(m, 3H), 7.80-7.89 (m, 2
H). Anal. 5 (C24H25N502.0.1HOACc.0.6H20) C, H, N, S. HPLC:
WO e ERple 59:
3-(benzoylamino)-N-(1-benzylpyrrolidin-3-yl)-6,6-dimethyi-4,6-
dihydropyrrolo[3,4-c]pyrazofe-5(1 H)- carl%oxamlde H3C CH H3C CH3 30

H H2N I N EN N--~iN | McOH N N

>95%
PCT/IBI006/003646

I HN-IN\ I HN O DIPEA, THE

TEA HN O \+1c\\59 10 Examples 59 63 were generated in a library

for
on

in7

80
Th

we he reactj
overnight. The solvents\gmere
prdd

suj

30

2.4

H)
45

percritical fluid chromatogr
/5ield. 'H NMR (500 MHz

Wd&g&aﬁﬁa pr (=10 (07w Ray

: wreﬁﬂat 8( Ca«f@K 16 Meekh (990 k). ?d?‘an

8(d, J=2.47 Hz, 1 H) 2.50

v v ',f

(3 ‘u' ,.Jq\'l :_ ' "!,U' Spivivivivas

4t

S AP R R RHerig e aekien: o .
%) the & QMQQMQI-@ m&ﬁ‘y{i@&l&‘@&b& glo M»c o
PEA sodsHigandideM ik s S0 Pmeb ; m M(:Ta

2( QQSHSn 4H),

jaresaid yresMyas aleneoie sialk anTzi-«:) 4.98 (s, 1H),
puaparaters: @nd thewasidus €oRRINNGL) 738 (g,

and DIPEA-HCI was reconstitesedarsEVE0 12 BUgflitatiaRUSIRLLN.0,1 5

A (SEBYgave the desireenTQatiCt-DRd oung
BRSOy @ @pet EBois, 44 Hybod2 (844 Fdis from
(miempepied Rds(w Bitd ek, 45 (s, 4 H) 7.43 is, 6

7.96 (8¢ 3 ) 10.84 (s, 20
). Sfructure and

MiNo)-

“4,6dihydrd

1 F 20 inByanitpy L BB A Aok JeryT
ple # EHEiwTtm-hEmiestielyiicabolatacrradnyrazote.

6 82uiRetRgiiNA4 L -phenyl-2-pyrrol idin-1 H
BT3B 5 1159 a2 OIS B 3H), 2.15 (s, 6H), 2.34 (dd, J

K)-cH¥ ( P{NMR inka ’BM@U*&@)-& b 125535 BEPH), 442
1.64 is{ 3 H) 1.87 N~ N®N is, f@é“né *FEr AL BhR Yty 981 BiBH18 (0, Y
3.45 (2N 4.53 (d, HN 0 Ng 3519 ‘. b 13 14) 74 72 T8: TR1. . 1957 rpay 1+,
5.4 - 528.4m, 1 H) 6.72 - 6.74 m ls—gg”ﬂg' el ?ﬁﬂ‘] %éb”?‘% (e
(mf 2 H) 7.39An, J=8.24 Hz, 1 m RN N jé%zzj ‘??? (d, J=7.14

Hz| % H) /7.98 (d, J=7.42 Hz| g &0 égg % THYS B29% VP pedts tee
(A >Cr—60 M_'_H.)’ A473—-Meth camaa ] . rh:; ln 1')0/n sield starting
from 1 ¢, WO 2007/072153 P eﬂ&mémﬁt é,zﬁig fggggnf S anae)
Examgle mic ptname, Angdytical.data.and comments H3 prrRzote
3(t;e§1 henzylpipesiehnayh 8,edImel Y48 (CHB2.15 (s, 61, 234 (e,

din

razo)es( He )GRHMXRNNILE., 12.1 He, 11}, 3.52 (s, 2H), 3.72
(s 3H), 4.41 (m, 2H), 4.82 (d of t, J, = 8.3 Hz, Jr = 7.1 Hz, 1H), 6.1 (br
d, J = 7.6 Mz, tH), 6.87 (d. J = B.6 Mz, 2H), 7.18 (t, =72 Hz, 1H),
721 (d,J = 8.6 Hz, 2H), 7.26 (¢, J = 7.6 Hz, 2H), 7.34 (4, J = 7.1 Hz,
2H), 10.80 (br s, H), 1227 (br 5, 1H}. Anal. (CaHaNaGy0.7H;0) C,
Ho N HRMS: [M+H] caic. 491.2765; found 491.2758; errar —1.42
ppm.

Method of Example 48: Made in 60% yield from inlermediate 19¢
using amine 48a.

CHa
o~CHs
55
HaG
§ < cHSO
rd
N N"/<
HN CHs
HN N
O N
i CH,
56

N-{{18)-2-(dimathylamino}i -phenylethyi}-g,6-dimethyl-3-{[{trans-2-
phanylcyciopropyi]carbonyi}amlno}-4,8-dihydrbpyrrcio[3,4—
clpyrazole-5{1H-carboxamide.

'H NMR (dmso-ds) &: 1.34 {brs, 1Hl}, 1.44 (br s, 1H), 1,52 (s, 3H), 1.59
{s. 3H), 2,18 (m, 1H), 2.18 (s, 6H), 2.34 {m, 2H), 2.85 {brt, J = 10.0 He,
TH), 4.47 (br 5, 2H), 4.86 (4, J = 7.3 Hz, 1H), 6.21 (br 5, 1H), 7.168 (m,
AHL 728 (L J=8.6 Hz, 4R}, 7.36 (d, J = 7.6 Hz, 2H), 10.72 (br 5, 1H),
12.27 {ors, 1H). Anai, {CosHasNs02-0.5H,0) C, H, N. HRMS: {M+HHT
calc. 487.2816; found 487 2813; error -0,62 ppm.

Method of Example 46 Made in 48% vield from intermediata 20c
using amine 48z,




N* I N J 1H NMR (500 MHz, DMSO-d6) d ppm 1.20 - 1.36 (m, 1 H) 1.36 -
HN~ ~) 1.48Cm,1H)1.57(s,3H) 1.58 (s, 3 H) 1.88-2.02(m,2H)2.27-
HN"~~~0~N _2.42 (m, 1 H) 2.58 - 2.68 in, 1 H) 3.45 (¢, 1 H) 3.56 - 3.67
WERHTH)20%.33 - 4.47 (m, 3 H) 5.60 - 5.68 (M, 2 H) 7.14-7.2{(makio)siséss
(d, J=3.02Hz,3H) 7.451t, J=7.55 Hz, 2 H) 7.53 (t, J=7.42,6.32 Hz,1 6
H) 7.97 (d, J=7.42 Hz, | H) 10.80 (s, i H) 11.95 (a, 1 H) 12.35is, 1 61 H).
LCMS (APCI, M+H"); 473. Method of BExagnple 59: Made in 27% yield:
startlng from 1 c. 31benzoy|am e, Mthyl-N(1phenyipropyi)-416. H3C
hydré}pyrrow ramle 5(1H) -carboxamide. N\ | N-~ 1H
d’o MHZ DMSO-d% %% HErsihpaminons-phengiethyilog-ddtiyb6-{(2-
%r; %'B‘fgyﬁaﬁfﬁ%é B-Gvareryopion,3-a1byiakdida(1 HkthrbtNaRigeH 3
171 -1.79 (M, jH) 4.82 s, 2 7 (dd, J=8.24, 7.69 Hz, 1H)628(d
J=8.52 Hz, 1 H) ¥.x3, J=8. bLgHH)724|tJ755 f/731
(dJ7§g§ _{S(IJ7 5HZ 2 H) 7.53 (t, J
(d, I=42 He 1049 (apt 3%4a, | H). LC 2 (
418. Methed of Exampie 59: Made in 34% el starting fro 1HL\‘ 3C /CH3
CH3 3(benzo?am|no -6,6-drratihd -N 9R JMggm i ro™4,6- N O ~~

Y-PYPP wadfi’)byrrmo[S 4-o]pyrazole-5(1 Hj-carhoxamide. N\ I N
1H NMR (869'MHz, DMSOd6) d ppm 0.81 It, J=7.44 H 3#)152 HN

Cti 60 (a J=14.01, 6.59 Hz, 1 H) 1.70 - 1.80 (m,
f: éa"f%%izls 1 f%@?q 20z, 490 o By veprate
SPYLL ﬁ;ﬁ a‘iﬁr@%@’ﬁenzrwaomiclwrwwm-caﬂﬁw%
E)F rﬁ bﬁa?oggqqu quq)n;a%npt?:rj%@vmﬂ-m:ai& roviEdaide gL udig Riddhene-
10 ?gﬁom?htgfustgh; HaemcﬁMsxﬁﬁﬁﬁhMWWé%%mMeéﬂﬁgﬁéFORm -d)
Exam 531 g °/3 t g,
¥g %Pyé' %ﬁ% - pyrazme 'I—‘{) carb&ﬁrﬁfdé ['i) ?‘5@9@2‘ Mi\@gl 1 26 Hz, 1
Ph3 H ' NHyOH, H2N NH2 Et3N, 0H2012 Tri.N NH2 0
tolulkdls qquOE"ﬁH@W%Iﬁc;5@°48(@4@‘W®mﬂm7ﬂﬂ@'ﬂure similar to example
PCA9:1BDIUB/ 009646, 1MEIDL) bt it HEHGHBRH HNHGHZ H2N; o7 (o
NHEhz02)a1b2 G, FAEN QYT [ G469 80Er (0, u= 12 1z, 1 1y, 4.76 (¢, = 12 Hz, 1
H), 33 (dd, J=11.62, 4.04 Hz, 1 H), 7.17 - 7.22 (m, 1 H), 7.28 - 7.47 (m, 5 H), 7.73 - 7.78
1% (m, 1 H, 7.87 - 7.83 {m, t H). Anal (ngHnggoasﬂ’fHCE"‘i.ZSHOAG} G, H, N. LCMS
(APCI, M+H"): 453.3.
Example 58: 3-(benzoyiamino)-g, S-d:methy!«»N-{ﬁr*ans-z-phenylcycicpropyijmé G-
dihydropyrrolof3, 4-clpyrazole-5(1H)-carboxamide.

AL BN

TEA, CHzCIz MEOH

20

To a solution of ethyl 3-{benzoylamino)-6,6-dimethyl-5, 6-dihydropyrrolo]3,4-¢lpyrazole-
2(4H)-carboxylate  1b  (85mg, 0.26mmol) and triethylamine (10%ul, 3eq.) in
dichloromethane (3ml} was added frans-2- -phenyicyclopropy! isocyanate (54ul, 1.4eq).
The resulting mixture was stirred at room temperature for 2 hours and then evaporated to

25 dryness. The residue was dissolved in methanol {1ml) and triethylamine (1ml), stirred at

room temperature for 18 hours, and again evaporated to dryness. The crude product was



F13C CH H3C CH3 /0 H2N 16% Pd/C N p/~. HCbz H2 4 \ N---~ N 6F.
HN 1.0IPEA, THE McOH HN NH2 0 2. M(r)OH1Et3N O \1 1c\/ 64
Preparation of compound 64d: (S)-benzyl

v -é‘r%?gﬂg-zé“ﬁ%henyiethyicarbamate SOCI2 (785 g, 6.6 mot) Wgéc ’gé%zeagﬁmoama
dropwise to CH30H (1.5 L) at OC, then the reaction 5 mixture was
warmed to room temperature and s_tirrec%for 2 h. After addition of L-amino-
phenyl-acetic acid (250 g, 1.66 mol) por |%hwise, the mixture was stirred at

room temperature overnight The mixture was evaporated to dryness to

g i\éelgm?s;; m&mamggwif %tg%f%g ﬁ%é%@;&%b@@?@h (63mg)
-5 Hewritd WerNe N2 @R, Mo phwas dhen adde TR, g=a.54

The ng (i was, stirr toom temperature for 10-30'h.

e s STl A P e, i i fiRe T 0

and " whihel Wi dhinybrbus el t6provids: cmPound &A1 20 gHI6%Anal.

as alRhiieMaBlid: 1S P GHind) 644, (1128 g HBLEL reslhandnrimethyl amine (78

g, 0 Eamos) in mhydroyﬁzﬁrﬁﬁlan(&ei&}w&mwﬁ%mMMs_

of trmhﬁg}wg@mm%}&@;@(gﬁ)@cyﬁ%i%_ anhydrous CH2CI2 (200

mL). The mixture was stirred at room temperature overnight, and 15 TLC
th) indicateg.that the reaction wag c pleite. The,

nchied i at racted withy Cl2 600 mLx3).
Nﬁ% layers Were-washed with brie ‘drigti dver Ma2504
ated to give a pajesyslfow solid whigch wgs washed w
to afford corfipdund 64b as a white solid (300 g, 95% ompound 64b
(300g,0 ot) in anhydrous ethyl ether (1.5 L) added LiAIH4 (300
204q, 7. t)1at OC in portions, then the reactio ure was warmed to
room temperature and stirred for 60 h. TLC (pentane/ethyl acetate 1:1)
how Cil mplete. .To the reaction mixture was added
e Al e i
and evaporated Tb GV aBeo%rEe A1RS BNe PKRSTEIRH fFaldhsileantrriate carbamyl
trietAYEINATeED 42 §- 0M8 oT) #P ORI €458 appsritteatne palisen, (0.1
Cbz@i{I8ig, 858125 Mo iaind OIFERe sehatiohqn Mixtare VeasuatHirethalid@M e
tem pekatii @=R\rRg bl od Pe 1BixgH! i ine,
_ XEHI YIS (BRSTS G Wit WV g : é%q]%%r Kiged, an

1§ herganiclayst was.gvapoLated to dryness and the W
PCT/I52006/003646 iozgr‘gé?d%’es%}%é}s*%ﬁ}’r%ra‘ R Eﬁfﬁr’?} vents were evaporated,

chromatography to GE ComPseHtE 64 (1265 -BeYeyacampstitiesde DMSO.
(15@@'}‘*‘6?‘%9“%%?#@%@%* {oistrirpiateasity dSHOmATedh G34Eid BOHLc:.
(200SrinL30%rmielil ) HtiOER &ind tiezninam svesstised overight ELCH) 248 (d,
(CH2Q12/GH3IOH:20:4) 9homadd 165N INAS, GAMPIELE - reagti
2NIXWIES Yo qu%q%§mﬂ(§§“é§}ﬁ§?gﬁ?aﬁ%%g§ soli &%%?ﬁl'gﬁi}d%? B4
an sﬁ?mhad with niﬂ;yI ether.to atford compound 64d (58.6 9, 74%) as a
HaCsal B RIIES Amaa.da b SEHRICE seedppytios| fip pndroammpres (my.
10H), 497 (5, 2H), 4.45-4.25 (- AP Iamse- oAt B phenyl-2-pyrroiidini-
H

yisthyl}—d,sud[hydmpyrmIo[ﬁ.d»c} pyrazole-5{1 Hi-carboxamide.

N'N E N_/<o H NMR (500 MHz, DMSO-d6) d ppm 1.55 (s, 3 H) 1.84 (s, 3 H) 1.7
\ AY {8, 2H) 1.98 (s, 2 H) 3.44 - 3.53 (m, 2 M) 3.55 - 3.85 (m, 2 H) 4.53 (¢,
HN N(j J=12.00 Hz, 1 H) 4.74 (d, J=12.91 Hz, 1 H) 5.24 - 5.28 (m, 1 H) 672

- 874 (m, 1 M) 7.18 - 7.27 (m, 1 H) 7.30 - 7.36 (m, 2 M} 7.38 {4,
J=8.24 Hz, 2 H} 7.48 (i, J=7.83 Hz, 2 H) 7.63 (g, J=7.14 Mz, 1 H}
7.98 {d, J=7.42 Mz, 2 H} 10.86 (s, 1 H) 12.42 {5, 1 H). LCMS (APCI,
50 MM 473,

Method of Example 5% Made in 12% yvieid starting from 1c.




The title compound 64 was prepared in 19% yield by_the procedure similar
to example 46 except the last step using 10% Pd-C in MeOH to cleave

Cbz eg'qaoufp

! H), 1.77 (s, 3
H NMR (400 MHz, 10 MeOD) S ppm: 1.70 (s, 3
£ H), 3.21 - 3.27 (m, 2 H), 4.68 - 4.81 (m, 2 H), PC/IBLG6/03646

9 (m, 2 H). Anal.
J 935 5.31Hz,1H),7.28-7.64(m,8H)7.93-7.9 !
(C23H26N602.1.5H20.1.0HOAC) C, H, N. LCMS (M+H*): 419.2.
Example 65:

Z D a6 ci 2 35, 1,36
(R)-11 roligtin:3-amine.JH NMR 0b X @?“% ?312—7 0&1{;%?22?_
3H), ;,7618i"‘(m 1 ,1.881%742( 11,];@53 Sﬁ?a A 564%7@\1;-;)
(] 4H)P226-2.45 (4605 153 244, SR %% & m* e
111)6°38 (s, 1H), 7.21 (0= 8.0.442.:20 I§D.d Sl agm )
(d,;J 0 Hz, 2H), 10.23 is, 1H})¥3722 (S.43 H); qglm 19& (81 H} 235 s <
1.5 K20. O 1 EtOAc) C, H, N. HRMSdMtkdticalad. 44325 660
425.2668. Example 66: N-{5-[4- @aﬂmmylaﬂy.ggg @Gppgﬂfymgg@aqu&m ‘e,
-6,6-dimethyl -1,4,5,6- tetraNyar SfsARmars, R T ey

Ryl eimrbi3 O bbbkt 2ol CH3
E’{Sji%i& OHO1B BNk /SIS Lo ) N T HE 1.4
N C, b 66

O

NG 11D

12 @@“ R AnRptigalateand sempmmens |

-10 -

N [(3R) 1 benzylpyrrolldln 3 yI] -3-[(cyclobutylcarbonyl)amino]-6,6-

sazele-501.H)-carhaoxamide. N H3C

HoCU 3T bl IO y 3 T Q
DIPEA, TRE d+a- (/2. ET3N, Ma ) dropyrrol 4-03 PO
priarﬁ irk98% yield by the progeglyre.s FRG BXaRe s aritng

*"i“’"%%‘%%’”fﬁ’éww&wrinﬁmmwas&

:rT--

DOF07.21586E THRRDOMORZCA, 714, 714 1z, 1 1y

1712 1.79 (m, 1 H) 4.52 (5, 2 H) 4.57 (dd, J=8.24, 7.69 Hz, 1 H) 6.28
(d, J=8.52 Mz, 1 H) 7.1 (, J=6.87 Hz, 1 M) 7,24 (5, J=7.86 Hz, 2 )
731 (, J=7.60 Ha, 2H) 7.46 (, J=7.55 Hz, 2 H) 7.53 (1, J=7.14 H, 1
H) 7.88 (d. J=7.42 bz, 2 H) 1078 (s, 1 H) 1235 (s, 1 H), LOMS
(APCH, MHH'); 418,

Method of Example 59: Made iﬁ 34% yield starting from 1c.

83

3-(banzoylamina}%,ﬁ-dimethyl—N-{ﬁ Rj-1-phenyipropyli-4,6-
dihydmpyrroto{:i,é-c}pyrazole~5(‘l H-carboxamide.

1 NMR (500 MHz, DBMSO-d6) d ppm 0.81 (3, J=7.42 Hz, 3 H) 1.52
{s, 3 H) 1.60 (s, 3 H) 1.85 {dd, J=14.01, 658 Hz, 1 H) 1.76 - 1.80 {m,
1 HY4.52 (s, 2 H} 4.57 (. J=7.14 Hz, 1 M) 6.28 (d, J=7.97 Hz, 1 H)
T3 {t, J=7 14 Hz, 1 H) 7.24 (t, J=7.55 Hz, 2H)7.31 (d, =7.69 Hz, 2
H} 745 (4 J=755 Hz, 2 H) 7.53 {1, 3=6.73 Hz, 1 Hy 7.88 (d, J=7.42
Hz, 2 H) 10.79 s, 1 H) 1235 (s, 1 H). LCMS (APCI, M+H™), 418,

Method of Exarpla 59; Made in 25% yield starting from c.

Exampie 64:

N-[{18)-2-amino-1 -phenyiathyl]-3-( benzoyiamino}-6, G-dimethyl-4,6-

dihydropyrrole[3, 4-clpyrazoie-5(1H}-carboxamide,

1} SQCl, MeOH
PR
2) NH,OH,

Is} toluene

HNy-OH

L-2-phenviglysine

» “
7 PhyC-Cl - i
i e
HaN NHz g, CHyCly — NH,
0 N

84
° 64b



-103 To the mixture of 4-(dimethylamino)-3-phenylbutanoic acid (257.1
mg, 1.24 mmol) (prepared according to lwao, Junichi, Jpn. Tokkyo Koho
192%) JP§4027218) and HATU (542.2 mg, 1.43 mmol) in THEgal%ml?_&,ﬁ

as aé])c]éb the solution of 2b (373.7 mg, 1.08 mmol) and Eti?ﬁT( 3 3646
3.8 mmol) in THE (4 mL). The resulting mixture was stirred for 5 6 hours
at room temperature. Then, the solvents were removed under the reduced
pressure. The resulting residue was disd8ived in MeoH (5 ml-) and Et3N
(5 mL), and stirred for 4 hours at room temperature. After removing the
solvents, the residue was subjectgd to prep HPLC to give 66 (1Q0 mg,
20%). 1H NMR, {(400:MHz, MeO ppm: 1.59 (gy,3,1d) 1.75 ( H), 2.50
(m, 6 H), 2:68=2-85-16-(Mm, 2 H), .93 -.3.06 (Mm2-H), 349 - 3.99 (m, |
H), 4.57 (d, 3 S5268 %49, DEMH), i%ﬁ(d, JﬁzH?L Hz, 1 H), 7.21 - 7 ',r\P‘?CEI),
7.98 - 8.04 (m, 2 H). Anal. (C26H3QEN502.0.8H20.0.8HOAC) G, H, N.
LCMS (M+H'): 464.2. Example 67;
N-(5-[3-(4-chIoropt;en)@)_[ﬁ-(dimeth
1,4,5,6-tetsahydyopyroto [3,4 azol-3-yl]%%;3m|dem ci ésg:H 3
N/NNN M&ch C 15 The tittesgmenpaund 67 wasjpr pa(ed
yield accBfding 10 the sante procedureas example 66 HN—(

ino)butanoyl]-6,6-gimethyl-

lis, 6 H), 2.58 -
2.65(m, 1 H): 2 H), 3.84 - 3.49 (m,
1 H)prbsitalthriat 2caoblindlslit: (4)8R A1 JahdraStifehiiding 188 5atiad (M-
4 H)sggz}o -é&lé 5%?"?—;}_'22537'82 - 7,87 (m, 2 H). Anal. . .
(C205B R0 Bt SRS A o i CHHORAS (1 Bt th remcton
Exanﬁpﬂlﬁeﬁﬂaﬂ&ﬁﬁe@m@mﬂaﬁﬁﬂé\@ﬂk%h@@t‘ll?ég%r 2 h. After addition of L-amino-
6,6-ghag ks [Chid- Bz !'4'.6\4%5%09%@ ise, the mixiure stimed at n
amlm-%rgﬁ%hxggop rr%Joi3 4-%) razo e-?gzwvﬁcar%oxﬁa e..‘(ﬁf) com
20073 55 SEP R SR TG A RlaPorse 1 omessapoMOSRIPIBES @ whit
CHI R C-N ol o5 Kemeisabmog i Niter 1D IYeRBICINB(BHGIRIG mi.,
111 %&%b@gs_then added dropwise, The resutting mixture was stirred at room temperature for
10 30 h. The mixture was evaporated to a small volume, and the precipitate was filtered and
washed with anhydrous ether to provide compound 84a (120 g, 46%) as a white solig.
Compound &4a (120g, 0.81mof) and trimethyl amine (78 g, 0.77 mol) in anhydrous CHoCl,
(1.5 L) was added dropwise a solution of triphenyimethyl chioride (214 g, 0.77 mol} in
anhydrous CHRCl; (200 mL). The mixture was stirred at room temperaiure overnight, and
15 TLC (CH,Chk/MeOH 10:1) indicated that the reaction was complete, The mixture was
guenched with water and extracted with CHCl, (500 mLx3). The combined organic layers
were washed with brine, dried over Na,S0, and evaporated to give a pale yeilow solid
which was washed with ether to afford compound B64b as & white solid (300 g, 85%).

Compound 64b (300 g, 0.76 mol) in annydrous ethyi ether (1.5 L) was added LIAIM, (300
20 g,7.88 mol) at 0°C in portions, then the reaction mixture was warmed to room temperature
and sfirred for 80 h. TLC {pentane/ethyl acetate 1:1) showed the reaction was complate.

To the reaction mixture was added H,O siowly (100 mL) at -10°C, and the resuiting

mixture was then filtered and evaporated to give a pale yeliow oil. This yeliow pale oil and
triethylamine (63.32 g, 0.58 mol) in CH,Cl, (1.5 L) was added dropwise CbzCl {98 g, 0.58

25  mol) at 0°C. The reaction mixture was stirred at room temperature overnight. The mixiure

was washed with water and brine. The organic layer was evaporated fo dryness and the



OCH3CIOONO9-"CH Il (AHON, CH3 Et3N, DCEO O N | e-9d CH3
DIPEA,DCE O H3C CH3"30cH3rv D Et0 C-N 2i N--0 N=c/ EtN O CH3
OCHN H2N N/ 3 HN TEA, CH2CI2 McOH O 66a CH3N 68 CH3 S 5

“ﬂ’fé?)'gf%?&?ﬁof Compound I(1): ethyl PCT/IB2006/003646

1

- wadGhbatddedsHatiawao Ry HL) WL%%'(:@QF?»

15chemical shi f the major form is reported) 6:1.

20

25

3-amino-6,6-dimethyl-5,6-dihydropyrroio[3,4 ciPYrazole-2(4H)-carboxyiate
dihydrochioride. To a stirred slurry of 1(g) (40.00 g, 123.3mmol) in
ethanol (270 mL) was added 4 M HCI -s6R#ion in dioxane (155 mL)
dropwise. The resulting clear solution was stirred at room temperature
overnighte The RagtiPR,MN was concentrated under vacuum and the
10 r%ﬁH&Wsmsd @ﬁ%@éﬁg? %@@?ﬂﬁ)‘%ﬁi%%ﬂ?ﬂ%%idm 8, 56%).
pr.odu‘i:t _\évas collectec’ by TG RyREHaRPWitheisexisine r6AnsE O IURLOH (200
and Aried TPide ey ACLmdathd Oriiias aftardyiRydrashioride-salt 1(1) (35.80
g, 98%),a5 ng;easéflid. 'H NMR (300MHz,'dmso-de§atﬁ': ?E?l?é}t*zé!é)‘?sﬁ%‘ 20:1)
H), 180 (s, 6}, 2.09 (EX024"7H5, T, saagiofy mbetind Wi Bviholflekiti soic
H) P BTREA At dItb Hasdlipre@at washed with sthy! sther to afford compound 64d
5-[(16§:8 qaiAterRy mhitheditl 4phremyintoyid2ee w3 5586 (m, 3k, b, 7.55.7 15
amif@HB 6 itaethyipyeaiofdd-alpy 8595021 (4 “6H)-dicarboxyEtd Fo7a!s m.
stirreshk 8JLHPRHEY A laming-l-phenyl-éthanol (1d, 21.50 g,
1300.mma) i k2 dicl;m%cﬁﬁé%ﬁé” (@0 ‘E%IS &ﬁéﬂ%ﬂ%ﬁeﬁéﬁi}‘mm aEample 46
{26 OO%E 260.0 mmol) ahd-4AtrGhMaAHdRilesker St erted. 0B GIISR6D Mz,
mm@é ?? ) ;]%Wtemﬁé?aﬁh‘é Ui Aittogen (3 hersoitions wes:stited, gk 59 o,
C ghE- 10 (thiVe? 36, 8. : i th ine 20
overig 69.36.8.9) (130 ﬂ)mgt)ﬂtaﬂga%egr]%ﬁ)g ﬁ?ﬁ%%gé 2. Anal
. Y. 419 2
coreitisasleat &) C fQrapeiher 12 h. After cooling to fdom temperature, the
sol iReas dike rv\[}l?h P?ti?ﬁ'i‘éﬁo"r%'é I}gH‘ée*(!ﬁlssg!j?w&brs@dwmwam@me.
1.0-L), then brine (1.0 1) RE SiRyERa0iersébtiearbontiatds. Another batch
with the exact Ws also carried out. These two thatchgs were
combinedi}lugr rkyp. Filtretion ¢ond oratiorifollaweddoy flash WO
2007/0#2453 E%JTﬂ/SZO /003646 -105ckromatotgaph "('4:{750/ N
MeOk10.25%NEL3/95% DCMyafforded-68a-(5.0Q,d, 10%) & i f:t\©
yellow gummy oil. 'H NMR (CDG13; amixture of rotamiers, only the
_ ﬁ§ (t, J=7.1Hz, 3H), 1.63
(S, Bl hitid LS 3H%_T)2.29 s, 3H), 2.36 (s, 3H), 2.55-2.63 (m, 1H), 2.88
(dd u,s#fitliﬁ,) gﬁﬁ%?dl ?Vasfée&? ,Ire -11§§;‘Y12i,9*9+¢)1 sbardegdure simitar to example 46
i1 ~t-oenzylpyrrolldin-3-amine.'H NMR (dmso-dg} 3: 1.52 (s, 3H), 1.80 {s, 3H),

;:64.81 (m, 1H), 1.88-1.97 (m, 1H), 2.03-2.07 (m, 2H), 2.14-2.23 (m, 4H), 2.26-2.45 (m
m)' :.19—3.27 (M, 2H), 4.48-4.55 (m, 2H), 4.98 (s, 1H), 6.38 (s, 1H). 7.21 (¢t J = 8.0 Hz’
b 78T (t J = 8.0 Hz, 2H), 7.38 (d, J = 8.0 H, 2H), 10.23 (s, 1H), 12.25 (s, 1H}: Anal

( 38 HY; J i682 * + - ) . " s
1 i
Ej{a“'pla Ea' ! [5 [1 (dh!lﬂﬂl}ialllh!ﬂ} E phEIinﬂut&liﬂyﬂ

-6,6-dimethyl -1,4 5 6-
{3,4-c}pyrazol-3-yl}-¢-ﬁuorohenzamida.
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5 J=7.1Hz, 2HO, 5.44 (d, J=10.7Hz, 1H), 5.8-5.95 (m, 11-1), 7.25-7.42 (m,
5H). LCMS (APCI, M+H") 416. To a solution of
-5-(2-(dimethylamino)-1-phenylethyl) 2-ethyl 3-amino-6,6;
Wé?r%@%@ﬁé%{r{?olo[&&c]pyrazole-2,5(4H,6H)-dicarboxyiate 685)((?(3[8%%5,!"03646
0.36mmol) and triethylamine (100ul, 2eq) in dichloromethane (2m1) was
added thiazole-4-carbonyl 10 chloride”-(,ilo§§q) at room temperature. The
reaction mixture was stirred at room temperature for 2 hours and then
evaporated to dryness. The residue was dissolved in methanol (1ml) and
trietﬁylamiﬁwgd),Gﬁtm(@dgzmmam;mg@%w[&f@rclqag'@ﬁ?anﬁ‘wg@gﬁﬂ qr;imol)
evapnepkesh WEMRRSs S AiNER, BIRIESIYAR MY ssbDYRIeR 130
yonilzedhip aive dhe i FamRon egsirfgdz%, éiiél% !§%%m$§s M%?_t?%n% ﬁ;
foam. 1'?' N %4%0 15 MHz, MeO: )rﬁppm:i. (& ‘Igf) .%3 @33 Hye: 1
2 43 (L0535 SR A0ERIMy=18 P08 BeTHE (4 ), Bhe3esyiing s1shae wesestimed for
iz, 4 PPy F7roomgienperatry), ATBT. hesdnentsHyet 98n(ddhd Jrad iha Rauced
Hz, b o2 7The Beulimg Teblud B8s-aTsdBé0niriNo 430, did BRZ mh). and
H), QB (¢ 4703 d7odnHindBRkuAC 22H2GNRORS R IHRAGO RIS was
" NuSedtiitf PRt Gle &0 Rl £ |
(18)£“ﬁ|£1etraylammo)-lé?heny[ t d{lﬂg -dimethyl-3-{[(1-methyl_IH-
imidazold-)CarbonyRamiAGRE: 6 AR VD B oIS (6.2 Hb a0 6T B H). .68 - 2.85
Qcartidhitd - SDG-PIom. R HE B335 ehlombiet, THE MN=12 DMFG)4XENED = 12

69aHe 130, A3C- CBIB(N, 7, HE FSEN £XH38, DG A No A EHRG- NN Bioac)
76ad\H, Q./CtiRs IWENDM4GH3 1. DIPEA, CH2Ci2 HN O\ 68a CH3 2.

Ma CH3 88, N CJ reparati ompound 69a. 25 At 0C, a
sus%é%&?%e?#ﬁﬂ % r’ﬁ|é%rz(%eéﬂﬁg'é%o?%?i@%%?d"@ﬁﬁ%‘?ﬁ&’}“&&d'mefhvf"
o.8m'mdﬁ YRy RIS ARV iRk YiRagRAMSfde (305mg, 0.21 mL,
2.4mmol) followed by addition of 1 drop of DMF. THe mixture was stirred

for 2 days at 25C. All solvent was removed in vgewQ to give a crude 69a.

WO 2007/072153 PCT/IBZOO6/OO3§§@ z£06 A LH2CI2 solution of
(S)-5-(2-(dimethylamino)-1-phenyleth 2-e yI 3ramino-6,6-
dimethylpyrrolo[3,4-c]pyrazo|e-2m§(4| ,6HY-disarbiexylate 68a (100mg,

0.24mmol) and N
N HaC™ ey,

The title compound 67 was prepared in 21% yield according to the same procedure as
example 68. The 4-{dimethylamino}-3-(4-chlorophenyl) butanoic acid is prepared
according to lwao, Junichi, Jpn. Tokkyo Koho (1968), JP44027218). 67; 'H NMR (400
MHz, MeOD) & ppm: 1.51 (s, 3 H), 1.66 (s, 3 H), 2.41 (s, 6 H), 2.58 - 2,65 (m, 1 H), 2.68 -
20 277 (m, 1H), 2.81-2.94 (m, 2 H), 3.41 - 3.48 {m, 1H),4.54 (d, /=12.38 Hz, 1 H}, 4.68 (d,
J=12.38 Hz, 1 H), 7.22 - 7.28 (m, 4 M}, 7.40 - 7.54 {m, 3 H), 7.82 - 7.87 (m, 2 H). Anal.
(C26HCiNg02°0.85H,0°0.7THOAS) C, H, N. LCMS (M+H"): 482.2.
Example 68: (18)-2-(dimethylamino}-1 -phenylethyl 6,6-dimethyi.8-[(1,3-thiazol-4-
ylcarbonyl) aminc}-4,6-dihydropyrrolo[3,4-c] pyrazoie-5(1H)-carboxyiate.




diisoproplyethylamine (0.42mL) was added to the crude 69a. The mixture
was stirred at 25C for 18h. All solvent was removed in vacuo. The residue
was re-dissolved in MeOH 5 triethylamine co-solvent (2mL, 1:1 v/v). The

VORRMIEINES stirred at 25C for 16h. All solvent was evaporatertyiBaes/ 003646
residue was purified by Prep HPLC to afford the title compound 69 as a
white solid (40mg, 37% overall'yield). 'H NMR (dmso-de) 5: 1.44 (s, 3H),
1.57 (s, 3H), 2.83-2.86 (m, 6H), 3.03 (m1®&H), 3.68 (s, 3H), 4.60 (d,
J=13.3Hz, 1H), 4.84 (d, J=13.4Hz, 1H), 6.08 (d, J=7.3Hz, 1N), 7.3-7.4 (m,
SH), 7.75 (s, IH), 7.7&(s, IH). 10 LCMS [M+H]": 452. Anal.

(C23H2DN703.1.65H FFTFA) GuHaN. Example 70: ™&
3-{[(4-f|uoﬁ?fphen%l);égtmino).?edésﬁﬂffnethylé{}g;gr_q\ﬂ% NH
phenylcyclopropyi]-4,6-dihydropyrrolo[3,4-c]pyrazole> -carboxamide.
C, 0 yy H3C CH8 Has CH3NO H3CCHIQHCIMND t./ F N='Ri~ in dbm
'tO,C-N N j HNi,~ Et0 C-N HN, ? HN z NBOC --y CiP~"'&“b 2 H, 2. EyN
%& DIPEA, CHZCi3 70 -/ F Preparation of

eOH lIGtN /709 f f\
Com 70a: em-%-dmﬁthw-&({ﬁrm henyl. 15
cycloprg pyI]@rﬁinof canyonyt)-5,6-dikyelt lo[34- zcglle-2(4/x-carbo
xyiafg,~Sanibound T G307, 16.3 mm s diissolyed W?O.ML
4.0 M HClidioxane solution (81.7 mmol) and sffrredPat room temperaiise:
for 2.5 hours. The solution was then evaporated to dryness, and the
crude amine hydrochloride O(l) residue suspended in 50 mL
dichloromethgage. &};e suspension @as cooled in an ice/saktath%-13
bath 20 tergper ) ropyie@é&@ine (9.95 mL, 57> m%? Q
addewdgcfeﬂ’ofv d dropwise additiom&f/ﬁan%gg.;phenyl opYy4, oH
isocyanate/ 2. 6 :

4 mryﬁ?ﬁb)‘.@;hmgsultmxture%girred at - !‘

CH;

for 1 holiFAfteegvapora o of dichlorometh&fi® the resjdue was e
partitioned between ethyl acetate (50 mL) and a mixtuf‘? satuféted )
agueous sodium bicarbonate (30 mL) and deionized water (20 mL). The
@qtﬁ?sr Iﬁ grO;S was back-extracted with ethyl acetate (20 mL), and the
[+
n

combined organic SRRAEE dledeByeSmminresitminatiats, filBieto @Rbiors 4.
co Kt YR gotibrdehiotiect as an off-white foam.m 4
Tritl &RSFrerothracetdpitie arigrdetpiwe) 10a45,87 @y@%"{?)v%% a d\g/efgtg ol
powakeior o NI TEriIS) Riph93 (Phelslyd A O m. [, 131 (£ 7.2

HataitirduRolthbs 2 fhtlR il 113&{%1% IR 9 spintan s feeratyeom
3

11 8tz =11.9 30 Hz, SPGRTTiE7unds; VI mEaBQ the
w(d,:s[E g2%"%)2S %@‘%é‘i"?&?i ﬁﬂ”f‘?&zbf?a, iy 00 OrenemMeT 2diB3ied by

PC {TEB0UBIBR S 1neD R 1)10P T feing cirBcubtir bekdhuh 364603 T L
HZY Ao RIQH e e HHASNGDB 856 G 8GN DR, NMR (300MHz, dmso-ds) &: 1.3

(t, J=7.2Hz, 3H), 1.59 (s, 6H), 4.09 (¢, J=4.7Hz, 2H), 4.36 (g, J=7.1Hz, 2H), 10.14 (s 2H)
Pra.paration of Compound 88a: 5»[(13}~2-(dimethylamino}-‘i-phenyiethyl} 2~e‘thyi 73-
18 ammo-ﬁ,B-dimethyipyrroEoE3,4—c}pyrazoie—2,5(4H,6r-l)-dicarboxyiate.To a stirred
solution of (S)—?_—dimethyéamino-1—phenyi-ethanol (1d, 21.50 ¢, 130.0 mmoly in 1,2
dichicroethane (500 ml) was added triethylamine {26.30 g, 260.0 mmof). o

chioroformate (27.00 g, and 4-nitropheny

! 130.0 mmol) at room temperature under nitrogen. The solution
was siirred at 50 °C overnight, A total of 16.8 g (130.0 mmal

of diisopropyiet i
20 was then added, followed by L) ( propylethylamine

o s e et o, 1;92 3, 60.25 mmol), Stiring was confinued at 50 °
e | . M temperature, the solution was diluted with
! ne (1.5 L), washed with water (2 x 1.0 L), then brine (1.0 L}, then dried over
sodium sulfate. Another batch with the exact scale was also carried c;ut Th
batches were combined during workup.  Filtration and evaporation followed ::Bﬁ::



H20) C, H, N. LCMS (APCI, M+H"): 384.2. Diisopropylethylamine' (98.2 L,
0.56 mmol) was added to a room temperature solution of 70a (108.1 mg,

0.282 mmbc?)’l?? in dichloromethane (0.9 mL), followed by (4-Fluorophenyl)- 5
WRAWTMGHde (54.5 Mg, 0.310 mmol). The mixture was stirrE6 HHE¥ERHP03646

temperature for 23 hours. Trlethylamine (2.5 ml-) and methanol (2.5 ml-)
were added, and stirring continued for 3 days. After evaporation to
dryness, the crude product was purified‘@? "silica gel chromatography
(eluting with 70% ethyl acetate in hexanes) to give 70 (38.9 mg, 30%) as

a whtiosichraih MR drimasioish; A9 Boihhlradh bl 1o2h (1L

J= , 8:(s.6H) 10 o Pb g, 084 ]?,'2 Yo as
432, 2%“%‘%“8@? :@.@’%&?ﬁ?—%@@% okiEiemeisa i e nspil it o
2H), .é’ia{“gfé?rﬁ‘ig HOEEY B AHY JT6. HiziSHL RS, 2H)(S, TRHY. I .29 (s, 3H),
(C25$95ENBO 2RSS $H0) T)12,58 4, BRSP4, aale (448.83430), 251 (q,

foundr448:2 288, @rotd 14 R 1 BXAIBRISs k, 1H), 7.25-7.42 (m, 5H). LOMS (APCI,
N-[(:8)-23edisnethylamino), 1-phenyiethyl]-6,6-dimethyl-3-[(1,3-thiazol-2- 15
ylcaspnyi)amingl-4,6:dihydi '0l0[3,4-c]pyrazole-5(1H-carboxamide.
HscFﬁngé tc%azswﬁ |\|6|°4]Q| ?ﬁﬂ?&%@%@zw&%w&%&w/ H2RM| 1 (Byamino-6,6-
CH2UTS BRI R Ae2 3 81 Y Siathensipla NPieH B 50w, 7 0A6HBE) and
CHIEIYBEIRSHE VN, 226D T deRorenMESNIHN GS ddd ithdo-Chisnony)
AN FEKAE K G4D MeiOieonD Hper3IEb \Gik3 Nactidh mhduRreRRTaleMH % room
Compeapwehurd dor 2- sy antlios? fbsskathyD-dimethyl-amine. To a . ,
coolfee) ) S ALALRD i geg? A
dichg%%ngtgan&e 50 r&wrl‘; Was adaed o solution 3F &f BRI Rhy PR and
(23.3 1829650 mmol) T dichiGrGTHER BFRIYS0 AR ReFptviae BeeHELC and
peri S%Hi'iffjr’i‘ﬁﬁ‘.“ﬁ\t%ﬂ?ﬁc?ﬁ%ﬁqiﬁ%iﬂéé“f@n@@i (RO B miTtRam. 'H NMR (400
'dichhrBnhisPiEihe RID0! Bil-fswiaid)ther addet), drapwiseHy 2lee (RIQWIS 72, 3.15 Ha,
reactibn 0t whieoresanne)lae emparsuiaReIaw 1e TSy, 5 5 (qq
resulting7 naigiuie, Was, respoved {rom ssling and ;,.t[;r(%eﬂ f(%u% hafroom ©°
tem@%@a‘@rﬁz"gq%%ez?%%o%spl th_p Was concentraté UI)I' er v(éjcl.llurﬁ% Z 1H).
residue, stirred with 109 DEM 17 TS 28 85+ Ref e StidHPLE: >95%
rec?uﬁtgte 71a was separated by filtration and used for the next reaction
Zglithggﬁ'ﬂm‘m@%umwmmmbbt&mwmliﬁ,pmdwﬂwlvaﬁﬁtﬂ{&ﬂys-i H-
UNdErEr2BRITYeTR DS BaMG YUMo 88  pyrazote-5(1 Hy-carboxylate.

Q O
~0H,  Oxalvt chioride CH
HO d ﬂN 3 —E;-m--——-——-w--u-n C / N/ 8
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83a
g HsG

H H
3 cH, o )X\(,\ N-CHa N Eo
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o GHs HN N

HaN N
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684 CHy

1. DIPEA, CH;Cl, o \
2. MBOM/TEA Chiy
__ “ﬁ\ N 69

Preparation of compound 8¢9a;
28 At 0°C, a suspension of 1~methyi~1H-imidazoie-d-—carboxyﬁc acid (100.9mg, 0.8mmol) in
CH,Cl, (8ml) was added oxalyichloride (308mg, 0.21mL, 2.4mmol) followed by addition of

T drop of DMF. The mixture was stirred for 2 days at 25°C. All solvent was
vacuo to give a crude 69a.

removed in



nitrogen). IH NMR (300MHz, dmso-d6): 8 3.29 (s, 3H), 3.38 is, 3H), 3.68

(t, J=10.IHz, 1K), 4.42 (dd, J=11.5, 6.51-1z, 1H), 5.35 (dd, J=9.6, 6.2Hz,

1H), 7.4-7.6 (m, 5H). Preparation of Compound 71b: ethyl
EAMGISLEH (1S)-2-(dimethylamino)-1- PCT/IB2006/063646
phenylethyl-Jamino}carbonyl)-6,6-dimethyl-5,6-dihydropyrrolo[3,4-c]pyrazo
le-2(46 - 5 carboxylate. To a cooled (0 C) and stirred slurry of I(L) (25.0 g,
84.12 mmol) were sequentially added diisppropylethylamine (74 mL,

420.1 mmol) and 71a (17.1 g, 75.71 mmol). After stirring at room

tempgragyye for 10.In under nifrogen, the mixture was diluted with
dich|%,rr§f§g%ﬁanse&9(t'1 0 Pr? L){%za%%%@gﬁatavwwawmm natethif h@-amino-6,6-
organic soYL?ﬁgﬁlWa‘gcé‘?Yé%F?fqﬁﬂfb'@ﬁM‘ﬁﬂm&éﬁ@n&eomm&ig&e@mgg‘j and
vaculPrinlysbtames Erddiolproduatiara sonHeitrdeBosieR IRk stireg o
(109281 OHDC M)svgitad 230 &3 Ve aR LAt yRlOW ROy

96-9 Fiélny MM B CRAM HzmdmsPsgls): 5,1.32 étt. J=7.1 Hz, 31), Lot (4] MeOk-
), il g 40 5 ). 2401 m, HLILGED YAE oA 807G o fon w
2H),4.35 5@* J=6.7Hz, M), 4,79 TR EHasePttfed, DB HPLY, 1. 56o(s, the titie
2H), 7187 A6%AR B LA -PHpIg)1 ST oS albikion,98: 1.44 (s,
ethy3lahriih6253t(2:63-2 3litme trylnoin ohi- pheraetiy lslaming) arRony; )
6,6-diﬁ1‘eﬁ¢1»‘f=@whyﬁmwrm,OISrébﬁipyr@,Zﬂ@ﬁ{ﬂal)ggﬁy?I%)@gtﬁl;lpm (S’ .
A 50mtiOnsaainaed) ang. Q@m%}@@épﬁg}g{gug%fgi n %t%f' iororethiang (& 1H)

(2miwasddedghiazole-2-, nyl chloride oom
tem%%r? ?e Thq(::‘&'re ction rrsgfgﬁt%?eauwgg'%?Wgacﬁwm%ﬁﬁyéﬁammwﬁ?ans-z.

hours and therr Sk gfﬁfﬂ'&%ﬁ’ﬂWﬁ@ﬁﬁﬁmmMMuﬁmm 20
methanol (iml) and triethylamine (1ml), stirred at rgom tempesgture for 19
hours, and again evaporated to driynegs. The trdde produdf was pyrified
by prep-HPYC @and.dy@philized tongju the title comifiopag ¥ in 4396 yield
(70%@,&%%;@050&% NRAR z, Me®mR) S,5pm; 1:68 (3 F),
1.75 (a, 3F)2.41x(s, 6.HK2.55.00, I=12.84 428 kHz, | 94 (dd,
J=12.59%(,83 HETCmH%T@ - 4.82 (m, 2 H) /5105, J=10.70,4.41
25 H), 7.20 -7.28 (s kud), 7.30 - 7.42°(m, 4 M)/7.94 (d, J=3 274 H),
8.04 (d, J=3.02 Hz, 1 H). Anal. (C22H27N702S.0.2HOAC.1.2620) C, H,
N, SresRea@orn-6%E@upBukXa02Pe dRyi S-amino-6.6.c 5
I }?ffﬂ'&f{f}%ﬁﬁ%*z fleg-phenyi-
ylcatbapythat 'p?g'ﬁﬁ,%-ﬁgédro Noo chT 3}2’3\_2’8 YERROrR (At sREheiate.
HICHA 7 N NERS STBSR- 0 25 4 99 MOHI WBdioxane
TEA CH 51100 FRieteDa) Ree lemmemaEgor 8.5 sokstiTheoaiiiy] was then
3-afiifS-BE{? Sy PtsifnatramitoptiphautethidamineleRbamlded in so
0.6 RfEgPE ety oy uloiasio soaales? (4Rl (10 o ooy
2£(15@un@r@13®mrmkbpaiwiyﬁgﬁgyﬁa@i@%glgguI5 73%1 i%glorodr{rj]et ane
(2migpwrs aseigs tggq;gg_ﬁéggmgyn gp\g\ég{séiggg, :31 2. %2 - s added, followed by
Pcyéuﬁgé)g‘%gg?’v?a%(sstirred 10 for 1 1o (2. . g. 16.3 mmol). The
ur. After evaporation of dichloromethane,

the residue was partitioned betwsen ethy! aceiate (30 mL) and a midure of saiurated
aqueous sodium bicarbonate (30 ml) and deionized water (20 mL). The aqueous iayer
25  was back-extracted with ethyl acetate (20 mL), and the combined organic extracis dr?ed
over magnesium sulfate, filtered, and concentrated to give 6.67g of crude product as an
off-white foam. Trituration from acetonitrile afforded pure 702 (5.82 g, 86%
powder. 'H NMR (dmso-dg) 8: 1.03 (m, TH), 1.19 (m, 1H), 1.31 {t, Jz’ 7.2 Hz, 3H), 1.55
(d, J=2.8 Hz, 6H), 1.91 {m, 1H), 2.74 (m, 1H), 4.09 (d, J = 11.6 Hz, 1H), 4.13 (;:i J; 1:f 8
30 Hz, 1H), 434 (q, J= 7.1 Hz, 2H), 6.32 (d, /= 2.8 Hz, TH), .52 (s, 2H), 7.’10 {d, J,= 7.1 le

N

} as a white



-109 chloride (1.5eq) at room temperature. The reaction mixture was

stirred at room temperature for 2 hours and then evaporated to dryness.

The residue was dissolved in methanol (1mi) and triethylamine (1ml),
WaiE A HE Db mM temperature for 19 hours, and again evapordted/tB2i06/ia3646

dryness. The crude product was purified by prep-HPLC and 5 lyophilized

to give the title compound 72 in 34% yield (55mg) as white foam. 'H NMR

(400 MHz, MeOD) 5 ppm: 1.68 is, 3 H),'775 is, 3 H), 2.49 is, 6 H), 2.68

(dd, J--12.97,4.66 Hz, 1 H), 3.01 (dd, J=12.59, 10. 83 Hz 1 H) 4.69 - 4.81

(M, 24))7308,(9d. A510. 40 47421,{}'%1 ) g gﬁ éna { %HZi iﬁéz%?cws

7.44 ) 8.6
(czzm3 %Q@S@b&ggégféb &43‘7—1 N, S. HPLC: >95% purity. 10 The
fo||oxﬁiﬁ@‘e&ﬂﬁﬁmé@%!%%é#%a@%mgsgﬁdﬁartmermmsamcm«eomm of

and Foeitiisié meieltonmolirinediditabytistahciate. ana Camments %H@Srophenyl)—
@Hsa&smfédwwmta@ln%émﬁéhw@ﬁa}yn?eﬂ@%%éﬁéﬁ'é%‘??,o@n%n!};‘

| i 161 %raﬁre for
dimetayisd6-aiuely P [§ YIS SRS, adind et v

NMR_(400 MHz

H), 2 jf M%—' )32'553 4%()3;)2%{4f)n ?ﬁ;ynﬁssl qu)a gl:;@ poggt gas purified by
H3Cshg éif‘ri CFEQT%&O@?P“X €PEIi, P Y 050y S00a(erin TAINTSAD oive6® (38,9 mg,
3 H)30%C#t 7.90t FoBY (M NMRiAsakis| G208, N30 D.5H2 ), HOAGHS) = 4.7
1B, NHz31HC VIS (ARG, Noohin:, 386.27Mgthed) 08, §Q< J; é@ g 6.38 (d, J =

(S)-@HHPimgthyagmi ﬁere@oalﬂ% H2 RiCE il

S)l im minQ)m bergzoy‘famlno O'Ri3e) 10856,
tjﬂne %%j % ofS1 eéﬂsc r%%& o)) Eafbok?ﬁé&% RtHI cale.

N--~ 1¥| g@d%grﬁEﬂM 6[99*6 ppm: 0.95 - 1.06 (m, 6 H) 1.73 (d,

=6 5xpumje) 1 Ndm)sgagﬁn@wgmgr@ﬁ)amym&smsaﬂﬁa@m@,%m;ma.g-

12 H)vleibenyi36ind HaGiodind o ditrololt) e i3 raReins(iin i fatllie =743
Hz, 2 H) 7.56 - tptptp \CH3 7.64 (m, 1 H) 7.89 - 7.99 (m, 2 H). A .
(C32H3,Ns03.0.2HOAc. /0.3H,0) C, H, N, HPLC: >95% pur&%ﬂé@thod

of Example 4 H CHSrr%%l cyciohexyl-2«(dimeth§8rfiQ)athy¥3-[(4

0 fluorobenz inoj-6,6-dWRTaLhY44, 6-dihyl ynolo[3 4- NiNrfpay 2
cjpyrazole-5(1 -carboxyla@ ENTU"H NVR (4 FO Mz, M@?‘%}‘G}n%'n"
1.08 - 1.3%4RT, 54,63 - 1.88 (m, 0 H3CsNARHY2,89 - 3.00 (M°

3.37 (dd, J--136¢2,1.89 Hz, 1 H) 3.45 - 3.56 GH3 (m, | H) 4.62 - 4.82 (m, 2
H) 4.96 - 5.11 (m, | H) 7.26 It, J=8.81 Hz, 2 H) 7.92 - 8.08 (m, 2H) Anal.

-(C,,H3uN503E®. 7‘5!‘OAC 2. 5H20) C,#l, N. HPLC: >95%n3u et
of Example 80 o
EtOZC——N N—( \> EtsN
—— HN
HN o N O TEA CHG:  eon
71b “GH, N, 71

Preparation of Compound 71a; {2-isocyanatouz-phenyi-ethyi)odimethy!namine.
To a cooled (0 °C) and stirred solution of friphosgene (27,1 g, 91.32 mmol) in
dic;hloromethane (250 ml.}) was added a solution of diisopropylethyt amine (23.6 g, 182.26
20 mmol)in dichtommefthane (30 mL) dropwise over a period of 20 min. A solution of amine
d6c (15.0 g, 91.32 mmol) in dichioromethane {100 mi) was then added dropwise to the
brown reacfion mixture while maintaining the temperature below 10 °C. The resuliing
mixture was removed from cooling and stirred for 2 h at room temperature. The reaction
solution was concentrated under vacuum to a residue, stirred with 10% DCM in hexane
25 (50 mL), then the solld precipitate 71a was separated by filtration and used for the next
reaction without further purification. {(Note: The obtained solid product was stored under



75 WO 2001/072153 PCT/IB2006/003646 -110 Structure and Example #
Chemlpl name, Analytical data and comments H H3C CHa
(1S)-1-benzyi-2-(dimethyiamino)ethyt 3-[(4-fluombenzoyi)amino]- N -V/'O -
VW IGHIEHhS4-4, 8-dihydropyrroio[3,4mipymzoie-5(IM carboxylete v 2obk/dtz646
NMR (400 MHz, McOD) S ppm: 1.48 - 1.58 (m, 3H) 1.61 - 1.71 (m, 03
H) 2.27 - 2.39 (m, 6 H) 2.57 (dd, J=13.22, 3.15 Hz, | H) 2.64 - 2.79 HN O
HaC-N (m, 1 H) 2.81 - 3.05 (m, 2 H) 4.4884.72 (m, 2 H) 5,18 - 5.29 (m, 1
H) CH37.15-7.22 (m,1H)7.22-7.32(m, 6 H) 7.93 - 8.07 (m, 2 H).

Anal_; , 0Ac.0.2H20) C. H, N. HPLC: >95% purit
e r}:ﬁ%‘%’@‘)’(‘gﬁj@g@g@g% dms ey )@) FP9 (s, 3H), 3.38 (s, 3H),p3.esy(t, J=10.1Hz,
(1R)_§i_)(érﬁg§(ﬂﬁ, = 1%)3,@%@%@)@%@@%@@&(4&4), 7.4-7.6 (m, 5H).
et SO e ey
568 T8, 6 H 2.2 Iz‘(i'é%ém 6%%5%%"@%@%% SO
H) 3:50- 4.59- -N CH34.75(m,2H)5.09-524 (m, 1H)7.25
(t,) J;%%%%%ﬁ#g%sﬁgegﬁwm ’oilﬁg’(%g,) 84.12 mmol) wgre sequc)enﬁaﬁy added
(C2HHFRERIENPTIOAL 014 #RE0) T, e HRLIEZ. > 95967 P Wi AMBLERSnG ot
of EXRSTSRTBEteingp(RY-1-(otiseibyter inRr3imeL Ry BINRA Y Zﬁ%ﬁf?)!-é%emana
1%3&? ﬁgﬂ &jﬁgﬁmvfg ﬁ?ﬁ?ﬁcﬁg S G Ll L L (Na;S04)
fluoghenzoyiaminai6.6-dimeth Lﬁ‘i‘f@-‘dfﬁea%kﬁg?%iw,@‘ RORE was purified on
RS BRI 11312 @5;{%@@ to-Giyo R0 &2 ' i
c]p{gg_zig e.5(1H -carb%g ate 0 CFFYP KINIRE400 A2 MOODYEppssiic. M.p:
0.91> 1705, "B 30%dH=a o) B GoRHY7. 582,588 {91 |sH O, 5 80
m 748 GCONA LHO (B4 1H2. BBAKM, 6H)4225 for, 28 CHS (g, J=6.7Hz, 2H), 4.78 (m 1H},
42_8@(&@,21_#94654&,41.39@552@,)@@7&582?7.&51@ 'éh%%é‘@a@%gg{ -%éflyf 3
157.65&@sbthBoZ-Z@m%-&%%‘sfgcﬁg%@n%@ I :»E'[b"i' )
C. W R e pUaty e VERBTERRINBI Soeps g amiocany),
S} Ll RV SR 10§ om0t sormo
(tdfftiorometRBRALEY it &) dblatietnaps riastof Side i@ 2eiLoB L carbony)
M-cEIBiAE 188D HB 1HORMENEQNHZHY oS AR YaddalZ8-39 room
Hz, '€7H518ta8 fob 218odss (and Inkh) dedpdraibd Wmekd ) thRaidid 7Nyl s 1
2R.2%etda88 (Mnib 4k} tristhylamine (1ml), stired at room temperature for 18 hours, and
again evaporated to dryness. The crude product was purified by prep—HPLc’ and
tyophilized to give the titie compound 71 in 43% vyield (70mg) as white foam. 'H NMR {400
MHz, MeOD) 8 ppm: 168 (s, 3 H), 1.75 (s, 3 H), 2.41 (s, 6 H},2.55 (dd, J=12.84, 4,28 Hz
) 1 H), 2.94 (dd, /=12.59, 10.83 Hz, 1 Hj, 4.68-4.82(m,2 H), 5.05 (dd, J=10.70 4,-.41 Hz 1,
25 M), 7.20-7.28{m,1 H), 7.30 - 7.42 (m, 4 H) 7.94 (d, J=3.02 Hz, 1 H}. 8.04 (d KJ=3 02 P:iz
1 H). Anai, (szH27N?OQS.0.2HOAC.1.2H20) C H, N,.S. HPLC: >05% purity, ’ ' |
Example 72: N-[('iS)-2-{dlmethyiamlno}-1 -phenyiethyi}-ﬁ,s-dimethyi=3-[("i,3~thiazo§-¢-
yicarbonyl} aminoj -4,,S-dihydropyrroioi:‘s,é-c}pyrazoie-S("i Hj-carboxamids.

{1

HaC

.  HsGCHy
ChH; ’N\X P
/N,\ O Cf/l\'/’\s N?JK/N%
S10,0~N__|  n—4 N/ EtaN HN CHa
cHy . HA N
/!
N

Hi
o
" TEA, CH,Cl, MeOH CH,
T1b B!
& Chiy NEL\ 72

1 » S
30  To a solution of ethyl 3-amino-5-({] 1S}—2—(dimethylamino)~1-phenyiethyi-]amino}carbonyl}-

S,S-dimethyi-s,s-dihydfopyrrolo{B,4-c}pyrazole~2{4i-!)-carboxylate 71k (150mg, 0 38mmol)
and triethylamine (100ul, Zeq) in dichioromethane (2ml) was added thiazole-4-carbon

vi



CH3 2.40-2.52 (m, | H) 2.57-2.73 (m, | H) 4.55-4.75 (m, 2 H) 5.05-5.23 (m,
| H) 7.64 (d, J=8.31 Hz, 2 H) 8.12 (d, J=8.06 Hz, 2 H). Anal.
(CUH32NsO3F3.0.1 HOAc.0.2H20) C, H, N. HPLC: >95%
VRGBT BFEXxample 35. 79 WO 2007/072153 PCT/IB2006/
Structure and Example # Chemical name, Analytical data and comments
H H3C CH (IS)-l-[(dimethylamino)meth¥lk3-methylhutyd 3-N30CHs

[(cyclobutYIcarbonyt)amino].6,6-d|meth))?- 6-tllhydropyrtolo[3,4- N \ | N-<
c]PYrazole-5(IH}-carboxylate O CHa 'H NMR (400 MHz, McOD) 5 ppm

1 SGChlamﬂg (mﬁdd)") LtSband- %kzgg%ﬂaét&reH NTQe'_l])e%cggw ( rﬁ%g:‘i—é{%zzggr%qi%{ room

Sté e%aglee]fog%% uQs( vﬁ e%;zavaaoga?afl\‘o F a n %rﬁ d(.mw_fxﬁ_ﬁ%cg\gd in
(or E‘ ' 519 3¢ I‘?W‘ﬁ"‘rne Al Yersiisheensionrieixe. brl 18 2eys, and
C, HR9RIN Hppimralasdg Somer80 hsthwebiof isuviplea8uiBE by prep-HPLG and

@Sj-Befetiiizethiylgineitre) tispbepylatind B3-§2:3dinyshiags & i 53R/ *H NMR (400

urlt F3C
Sl poss

I

benzniuraRIbY S AsREAIAN @%%”&%‘NMQ s,b'N (28D (49, J=12.67. 4.8
dihygl DXHP&ng%B%?S&%% Eﬁ %a,?(_? ?% 8 ’\é ﬁ‘o%(d(g 71870, 4(41 Hz, 1

H)2%4-Z%J§

st 5) 1§§?n

143

33, §é n(fizlt’f)"458cbizc:1 188 -Qhn(dz/=2.01

H) 4*@’@%'@7%' 1%)“%@@:@@@% qw)@) 9647 08S(nMRLE) SDBR fofity.
19=6.80 Hz, 1 H) 7.36 - 7.51 (m, 5 H) 7.75 - 7.87 (m, 1. H). Anal.
(czmmg B AN fadd Wind Uihiar ReA3aPUTITY 81 Method

v -ﬁ@;tiilﬂgnql'éiaﬁp% #Ilts} 2 t”CnZ” hemical Marme, Analytical da?a Ia?ut;*':colmgergt;Hq ]- -
Sopfed—iN “ P
flugrobenz ﬁ’d‘] 6,6.dimethy d{l:,?gtﬁﬁg _(?lf‘amm% E'gﬁaw SH{banzoytamin}-5,6-
j’ W%B Sé'! »cﬁ;]hoxyiate
C}p‘;S/VaZ("'QuT xy@,te O HN, A?I Zp 3 66 - 1.80
1.61-1.72 H) ~1.84 (M, 'E'ﬁ 24 ? : 40 v Hg)é 76 - 2.08
- 2{71 (m ™ 0291 3.20 (m, I H)3.4 ég L 5} %20 ; %Erb 7’1 3 (m, 3 H),
4.61 - 4.85 (m, 2 H*E8Y - 6.03 ( 973[9651‘!,)(,7 st WadolDs t;g'sHOAc) C. H, N.
7.31 (m, 7.31-7.35(f'8H) 7. 35chedde M di3ed 96 - 8.07 (m, R
Anal. (C3TH32N503F.0.4H20) G setndd. of ekl 1 28R P A2 MEH9Y opanol n
of Example 40. 2T4dimethytaminpjike(s344)uorophenyi)ethyi
6,6-dimethyLZ((R)- {1S)-1-{{dimethylamino)mathvil-2-methyipropyl  3{benzoylamino)-
totgahydr bexamido) pym@tﬁ&&m&yﬁﬁ@ﬁblo[a,4wjpymn§a 5(1H)-carboxyiate.
N\ . CHs 'H NMR (400 MHz, MeOD} & ppm: 0,95 - 1.08 {m, 8 H)1.73 (d, /=6.28
" Hz. 6 H) 1.89 - 1.98 {m, 3 H) 2.41 - 2.65 (m, € H) 2.71 - 3.08 {m, 2 H)
o HO—N 4.80 - 4.80 (m, 2 H) 4.93 - 5.05 (m, 1 H) 7.52 {t, J=7.43 Hz, 2 H) 7.56 -
\CH3 7.64 (m, 1 H) 7.89 - 798 {m, 2 H).  Anal. (CasHyNaCs.0.2HOAC,
0.3+;0) C, H, N. HPLC: >05% purity.
Method of Example 30,
74
n HiC CHa (13}-‘2-cyciahexyi-2~(dimethyiaminn)ethyi 3-f{a-
, Q( O fiuorobenzoy[)aminoj-6,6~dimethy§~4,6-dihydrcpyrmlu{3.4-
"3\/;[\/“ cipyrazoie-8(1H)-carboxylate
W © "H NMR (400 Miz, MeOB) 5 ppm: 1.08 - 1.38 {m, 5 H) 1.63 - 1.88 {m,
o} HaO=N, 12H) 2.88 - 3.00 (m, 6 H) 3.37 (dd, J=13.72, 1.89 Hz, 1 H) 3.45 - 3.56
CH, {m, 1 H) 4.62 - 4.82 {m, 2 H) 4.98 - 5.1 (m, 1 H) 7.26 (t, J=8.81 Hz, 2
H)7.92 - 808 {m, 2 H). Anal. (CashaNsOsF.0.7THOAC.2.5H,0) C, H, N,
HPLC: >85% purity
F Method of Example 30.
78




F 5(2H,4H,6H)-carboxytats H3C CH3 O Il Diastemomer A: white solid;
retention time: 2.530min LCMS: M+H: 460; 'H NMR (300 MHz,
DMSO- da)dppm150167(m 6H), 1.83- N~ | f 1.94 (m, 3H), 2.20-2.32
W 3%9.2.61 (m, 1H), 2.72-2.85 (m, 1H), HN;N"~0 3.72CT8B2(0%/003646
H), 3.89-3.96 (m, 1 H), 4.29-4.40 (m, 2H), 4.57 is, i H), 5.79 (t1 H, J =
4Hz), 7.09-7.25 (m, 3H), 7.37-7.44 (m, 1-1)10, .04 is. 1/2H), 10.31
(s,1/2H), 11.92 (s,1/2H), 12.41 is, 1/2H}% HRMS: HN H3 C'N,CHs
calcd.M+H: 460.23546; observed M+H: 460.23486; Dla a ter orer B: white
sol CEtrlrdtw’é\hhdMnip)iwzan Bwhite-selid-retention time, 2552min LCMS:

M-HHT

ALAADY faVaW VW INY

DMAOLECT (M Fespren0 2,37

(M| 7H)R2.4 ZBo(m, .1H

.93N 6{m 4.29
piene

er S 1/2H),10.31 (s, 1

time: 2.550min, ;CMS M+H: 46
1.50-1-644m Rl—l ~1.83-1.90 (m,
.39%@”}’“@‘8@@ AN Lo M W TN

U 49\&, =it \uuu .....

alcd. M3E—%60.23546:
sH30Ns0.F195H20) C

Rz2his3 PCT/I820(16/00364166&;3@3@;%@;9@ AU EXAITES 5% purity

(34 |uorophenyl)e,tg1y16 6.dimethyl34(S}.
. carboxamido)pyrrolal3.4-clpyrazofe-gom/ F

2%‘% j e"zyizﬁgms\?"ﬂ“@"gﬁ‘&(‘m 3{#yorobenzoyiiaming]-

"“’8%‘%"?9‘(’@91#% 51 Hjdarhoxyiate
. g‘g{t AARIB Tr ARITS ) 167 - 1.7
G 5"1%1‘*?&?1@% j# 264 - 279

?2(m.2H)518 8.28 (m, 1 H)

PERETY Mq- )7 7’3%@1 é@?% 07 (m, 2 H). Anal.

and comments 2(dimethylammo)-1

calcd.M+H: 460.2354.
23H66Ns04F1H20) C, H

ylate H C CHIldtipebAtmna: Yoo oy EeatON 3T

Q MS: M+H: N
/ ~gH), £:83- HN’"W"@*"&"M"M&% 85 (m, 1H),
ng), 21 H), 4.80-4,38 m),

79 (L1 F, J = 4M85,7.09.7.25 (m
2 (s,112H), #4.91 (s, 1/31@“)1_2“@?&% D LRSS 2 ) 7.05 -8.07

3“3%’ BRSO T R BTy DIAG D16l 8)

é“‘??é"'ﬁf 990 gy 298718 (b, ) 242 - 2.56 (m,
‘?"’7221’213@?1 FA BOIOL0(S 61 (m. 2H) 456 -

bserve %@2?’0}3'3 H. N, HPLC; »95%

] Qllh 1.5 white solid; retention
a i&'@?ﬁ%}g ”“% gt

3H), 2.20-2.32 (m, 7H é’% 60 (m,

*i'ﬁl‘*fsm%pwff)nimmt@@r(m,s-au)qﬂpﬁww

c]pyrazoia-S{ﬂﬂ-carhoxyﬁata

*H NMR (400 MHz, MeOD) & ppm 0.91 « 1,05 (m, 6H)1.33-1.48 (m, 1
H) 1.53 - 1.63 (m, 1 H) 1.65 - 180 (m, TH) 234 - 2.50 (m, 6 H) 2.57 -
2,89 (m, 2 H) 4.54 - -4.80 (m, 2 H) 5.07 - 5.27 {m, 1 H}Y7.15-7.38 {m, 2
H}y 7.52 - 785 m, 1 HYy 775 . 788 (v, 1 H.  Anal
{CasaaNsGyF.0.2HOAC.O. 1H0} C, M, N. HPLC: »85% purity

Mathod of Exampile 38,

T8
HaC
HoOO\ _CH,
y 0 CHy
N\ | N——<
o CHa,
HN o
HsC—N
CH,
Fall

78

{4 S)-'i-[(dimethylamino}methyﬂoii-meﬂxy!butyi 8 6-dirnethyl-3-{[4-
(irif!uommethyl)benzoy!]amlno}-4 6-dihydropyrrelof3,4-cipyrazoie-
5{1H)-carboxylate

"H NMR (400 MHz, MeOD) & PRmM 0.97 {d, J=B.55 Hz, 6 M) 1.38 - 1.49
{1 H) 1.53 < 1.63 (m, 1 H) 1.86 - 1.77 (m, 7 H)226-2.39 (m, 8 1)
2.4G - 2.52 (m, 1H)2.57 - -2.73 (m, 1H}Y4.85-4,75 (m, 2H) 5,05~ 523
{m, 1 H) 7.84 (d, J=8.31 Hz, 2 H) 8.12 {d, J=B.08 Hz, 2 H). Anal,
{CatHoMNsD4F .0, 1HOAC O, 2H0) C, H, N. HPLC: >05% purtty

Method of Exampie 35.




DiastereomerA and dlastereonn3rs 112H), 10.32 (s,112H), 11.91 (s,1/2H),
12.41 (s, 1/2H); ); HRMS: calcd.M+H: 460.23546; observed M+H:
460.23427: Anal.:(C23Ha6NSO4F1 H20) C, H, N Method of Exam le 89,

W8 R 5 21 PCT/IB2006/003646
-(dimethylamino}1-phenylethyl3-(isoxazole5-carboxamido}- ‘N / CH3
6,6-dimethylpyrroio[3,4-c]pyrazole-S(1H,4H,6H)-carboxylate. \N_0 H N~O
'H NMR (400 MHz, DMSO) 5 ppm: 1.54{4! 3 H), 1.65 is, 3H), 2.51 is, 6 H),
4.36 (m, 2 H), 5.91 (m, I H), 7.25.7.46 (m, 5 H). 0 Anal.

Method o B xampre 69 CH3HM3C BT iits ﬁiél?ffr’ldﬁhet?yi ~3-math¢

L, { . Thutyl
(S)R-(di T th ng}4-phegylethy (. RulimRUrall anild B Ak y'l_l‘g-dshydmpyrmra[a.:s-
methyiisQx zoI&—S{f:l—rg)exémldo RO B Af 1 Q. H N~C 5(1
xylate;O 'H

3w

H.,4H 6H)carboxyla NMR (A0 b5, NMAROD: B R T5s1 5365, AT 1 - 161 (1
1. 6 HIN2.5Q s, 3 H), 4.63 is, 2 H)w5.84- (s, tH)wB.de3 1M (M3 48) 3G 1 1y 212«
H2sN,0#:0'33HOAC. |, DHBG. G 2bL AMR kG 17 D% RUFIY 1) 2.52 - 267 (m, 1
hExample 6986 O N-{Nbio@H3 £in@)-1phenyelhyhs.os - 521 m, 1, Ana,
(3-fiuoropicolinamido)-6,6- + / hyipgenale{G, d2efpyiaraieen{ NAubtt:Ebb) My

CH3 carboxylake® N H N~ F O . R4e408 di4anBMSO) S ppm: 1.53(s, 3

H), 1. 2 75 (1], 5Ty BBy Eina)-FH Ry T, L S e
7.25-7. ' .25 |(panaddfira87 4B 4hanydikd)ino]-6,6-dimethyi-4,5-

C2 : OAC T 30H 20T Brokirhle BRLG285HbRubbyie H3

Méthod ofsExamp Y 87 WONBIROTEIGDP CH BROLUGHOBALE - 252 (m, 5
- 113 Struc fé and Examplewt GHERFCATdm & H1SHahAGah dates aneh.a (m, 2 H) 4.80 -
conn{én )-2-(dimethylaming)*FHIriei A28/ 4 &y 3-Fi@mes thoxyiphe s - 7.0 (m, 1

yyl)- H3 acetYljamino}6 BTt TEE 6dih Gt ofF BmE N 076787 (m, 1 1.
PYI[ . PYrazole- Anal. (CarHyNo01.0.2HOAG.0.4H;0) C, H, N. HPLC: >85% purity
d & Method of Extample 1.
., G oy (15)-2Tbenzyl{methyljamino]-i-phenyiatigi ERTr.
N/N { . O ﬂuorobeazoyi)aminu]-a,Mlmethy!-tl,B-dihydropyrroio[s,-a- ‘
N o clpyrazole-58(1 Hi-carboxylate
o 'H NMR (400 MHz, MeOD) & pprm: 1.61 - 1.72 (m, 3 H) 1.72 - 1,84 (m,

©  he—n 3H)2.25 - 241 (m, 3 H) 2.55 - 2.71 (m, 1 H) 2.91- 3,10 (m, 1 H) .49~
3.60 (m, 1 H) 3.62-3.75 (m, 1 H) 4.61 - 4.85 (m, 2 H) 5.89 - 6.03 (m, 1
M)7.14-7.21 (m, 1 K} 7.24 - 7.31 (m, 7 H) 7.31 - 7.35 (m, 3 H) 7.35 -

741 {m, 1 H) 7.96 - 8.07 {m, 2 4}, Anal. {CarHazNsOaF.0.4H,03 G, H, N

3 HPLC: >95% purity
&2 Method of Example 40.
2-{tﬁimothyiamino}-1-(3-ﬁuorophenyl)ethyi &.8-dimethyl-3-{R)-
tetrahydrofuran-zearboxamido}pyrroinia,4-c]pyrazaie- YRR
E S(2H,4H,6H}-carboxylate
HaC CHa Diasteraomer A: white solid; retention time: 2.530min LOMS: M+H:

o 460; "H NMR (300 MHz, DMSO-ds) & ppem 1.50-1.67 (. 8H). 1 83
Nes J{ 1.94 (m, 3H), 2.20-2.32 {m, 7H), 2.48-261 (m, 1H), 2.51’212.;{%'(:6?3@).
DY 3.74-3.84 (m, 1H), 3.89-3.96 (m, 1H}, 4.28-4.40 (m, 2H), 4.57 (s, 1H),

5.7 {t, 1N, J = 4Hz), 7.08-7.25 (m, 3H). 7.37-7.44 (m, 1H), 10.04 (s,
N ! 1/2H), 10.31 (s, 1/2H), 11.92 (s, 1/2H), 12.41 (s, 1/2H); ) HRMS:
H;;C/ \Cﬂa calcd M+H: 460.23548: observed M+H: -480.23488;

o g?a‘;{cﬁa}‘iaoNsodF"leO) C HN
o astereomer B: white solid; retention time: 2.552min LCMS: Mtk
480; 'H NMR (300 MHz, DMSO-de} d ppm 1.50-1.67 {m, 6H), 1.83-

1.94 (m, 3H), 2.20-2.32 {m, 7H), 248261 (m, 114}, 2.72-2.85 (s 11
3.74-3.84 (m, 1H), 3.85-3.98 {m, 1H), 4.20-4.40 (ni, 2H), 4.57((3: m%’
| - 578 (t1H, J = 4Hz), 7.09-7.25 (m, 3H), 7.37-7.44 (m, 1H), 10.04 (s,
Diastereomer A and diastersamer B 12H), 1031 (s,12H), 11.92 (s,12H), 12.41 (s, 1/2H) ) HRMS:

caled. M+H; 460.23546; observed  Mspk: 460.23547;
Anal.i(CasHaoNsO4F1.258,0) C, H, N. '
Mathod of Exampie g9,




N' N-4 -N 5(1H)carboxylate O '"H NMR (dmso-de) 5: [1.51 (a), 1.58 (s),

1,62 (s), 1.67 (s) 6H together], HN [2.19 (s), 2.20 (s) 6H together], 2.75

(m, 2H), 3.51 (m 2H), [3.70 (s), 0 H3C-N NCH 3,71 (s) 3H together], [4,32
WEPYEBEN) 2H together], 5.79 (dd, J = 3 4.3,7.8Hz,1H),6.88 B 1483646

2H), 7.20it, J = 8.2 Hz, 2H), 7.29 it ofd,J,=8.0 Hz,Jd=4.9 Hz, 1H),7.36(m,

IH),7.79(q,J=6.6 Hz, 0 1 H), 8.53 it, J = 5.3 Hz, 1 H), 10.64 (or s, i H),

12.35 (br s, 1 H). Anal. H3C (C2sH32Neg®4.0.3H20) C, H, N. HRMS:

[M+H]' tale. 493.2558; found gg 493.2551; error-1.37 ppm. Method of

Exammie: ethyl 6,6dImethy"-((R)H H3C

CL oy "q%i‘. s @% 52@49&@qu--< -
5(1 RN o 6@ imbtab3-(S)
(t, 45 928, N)@Hétr%b oy "%“"é’ﬁ%”“j‘g i*é"?"t@dﬂ J

=7 2H) s axTin i éﬁgﬁﬁ?l{%@edg SOPIMPRCMS: M,

g m, 6H), 1.83-
2H 1H), 2.66-2.83 (m, 1H),

VO PPy eddmo)=lnhe
d Eairib g 1)

R

H,4H,6fA)carboxylate HN O
)= 7.1 Hz. 3H), [1.4
.8, 6.6 Hiy

), 4450

2

(C

p|c

7s

met

5(
=
(s},
(d
(d
(s

(rr
43
C
-1
CC
6-

NHWN,

-2-(dl

ce ofﬁha Preparatlon

89a I$
bylamlnoﬁ phe‘f‘ﬁ'?le

is, 1H) ‘%9 MR@MWM?}I)

odir SR st

othss zabl

2
cﬁmﬂﬁ %3@? %‘Qbsewad W iééz&é%?
\l;vF r‘tngO)C HN-

 4.57 (s, 1H),
), 10.04 (s,
% HRMS:

Xypropanamido)-6,8-dimet

Vm& BE

1’4’*#3@@%8@1\53 M+H:

|

,614)-carboxyiate. N N+

i '*H*NM W(BQ@EIW'&Z 7

6)183

5.8 Hz), 1.42 (6 J = 6.8 Hz), CER,

1.88FFErBH astdarrerimpm 32 (H
i, J =30, 13.4 H?), 2.63 (dd,

e, 86H‘

mments (S)-2-(d|rﬂ"‘é3thylamin
Imethyl- ?(tetr”éhvdro 2H-

éﬁ]@ilﬁ? ‘@E? 7

m9H)z.

@)

D 999, el
A@%&H@ﬁﬁ%ﬁ%@1

P
car
(9),
6

374503, 1N fﬂgﬂ
Mﬁﬁ%g@mﬁ (2.95

iami o ey
"C;rr olcl}?ét?%
4|N|5 LCMS (APCf +H): 430, HRM gqylgg _
0.24489, error 0.0 najl
H. N. Method of Example 89 Mi2Q@A) 2453 PCT

14 Structure and Exa s #

5).3.45

: é exane
|’§2 %6#8%%6%@“

CGhemical name, Analytical data and
D)-1-phenylethyl 6,

At pipraginlie ofd) FTAtRethyre,d¢

{ HY 4 :
Apiac

| B RO e oo
: ?l’f)'ca,bs)giale
"’?44@8 e 2516

)
purity,

H together], 2.68 (m oH

I
HaC

/ran- 4 -car rrolo[3,
M
1.7%(8), 6?—| gethe

R (300

N IS DD- BB

PR GaueiakH), [2.38 (s), 2.49 (a),

l
H NMR (400 MHz, DMSO) 5 ppm: 1.53(s, 3 H), 1.62 (s, 3H), 2.22 (

Anal. {CotuNeO,. 033HOA01 O0H0) G, H, N. HPLC: >85% purity.
Methed of Exampie 68.

m,
8 H), 2.50 (g, 3 H), 4.63 (3, 2 H), 5.81 {m, 1H), B.73(s, tH), 7.30- 7.45
{m, 5 H},

{
HaC

a7

] CH
ﬁ\ J\@LCHg

NfCHg

dimethyipyrrolol3, 4-clpyrazole-5{1H.4H J6H}-carhoxylate,
"H NMR (400 Mhiz, DMSO0) 6 ppm: 1.53(s, 3 H) 1.62 (s, 3H),
6H),2.75 (m, 2 H), 4.50 (e, 2 H), 5.81 (m, 1H) 7.25-7.38 (m, 5 H),
8.00 {m, 1H), 8.25 (m, 1K), 8.73 (m, tH).

Anal. (CagHzrNg0,.0.15H0AS 1. 30H0) C, H, N, HPLO: >65% purity.
Method of Exampie 69

{8}~ 2—(dtmethyiammo)—1«phenyiethy! 3-{3+ fiucropicolmamxdo)-s G-

2.27 {m,




O N 2H), 3.10(dd, J=9.9, 13.6Hz,
Hz, 2H), 4.00 (m, 2H), [4.46 (d, J=
véog 13.4 Hz),4.78 (d, 1 = 13.4

WY 7 31 (m, 1H). 7.38 (m, 4H).. LCMS (APCI, M+H

1H), 3.49(tof d,J,=11.5 Hz,J9=2.8 CHs
13.4 Hz), 4.52 (d, J = 134Hz) 470

Hz), 2H together], 5.94 (dd
S’*czggm@(inﬂsm

HRMS: M+H' calc. 456.26053, found 456.26051, error-0.05 ppm. Anal.

(Ca4H3sN504.1.4H20-0.4HOAC)

C, H, N, Method of Example 89. )1 tin i

a, i' ¢ 1ph( nylethyl 6,6dimethyl-34(S) -

5(1 syl cari@ey)ate. N CHS

tatrahydrofuran -2- earboxamldo)pyrr0|o[3 4 C|pyra20|e H3C

I RO

C.

some peaKS douDIea auetotaut
1. 6 \@), 6H tog

4.0 (m 1157443 (dd, 3=5
4.50-4,83 (m, 2H), [5

n. Anal”(@aHslN 04.0.6H,0-0
#iple 89. H H3CCH3 O S~ 2-
3{4-fluarohenzamadg)-6.6- N-N N

ﬁnfyiéﬂi &

§thoxy;manyi)-
]pyrazola

eibeflaring S
(@Hﬁﬂﬂgaug:@together] E%DQ%

rolt|

(dd,

{dd. J=4.6,13.. LR YR e (51 GHS, m%‘ash@éﬂ<s£2r%; 6 together],
13 4 Hz)? 3.01 (dd, J=8.8 idld), )l i 1OBRINGN] 53192 Ay

8,78 @ I Bockhehfia(Sidlmy) 3enB oBiBelid) s Jo Es(d;) (J :
8. (thz1m. 38,096 508,28 940(fd - d 734z, 210y, 7.20 ¢

1 H together], 7.31 (ief t.H,50.88 41092 Ah1).2elsMS7 ARGk 6.6 1
H'): 442. HRMS: M+H calc. 442194488, foandz 44212444, 1errans@Q9H), anal

AeAPeREME) TH.IN, PRMIVIBHMD dabfags 2558; tound
i Aeaning)paR(thiazoi-2-y))ethy]
Ut PYRIRA6[3,4-C) pyrazote-5(1

H HQ]—B ar‘_gpxyl e-0 ,CH H NN

J— ‘?‘1 ), 7.46 (t, CHB
63J66nz, 2H) 78 97 (m, 2H)
(CanHIEFN503S1.85T4FA0, 44 w3
w /072153 PCT/IB2006/0(
Ch al name, Analytical data 3

H¥fhethylaminc)-1-(quinolin-8-yl)g

2~(

HN O N 3| (fraoury

NR-ENFEEHY)atying)- G éay 85, EGB TSI R),

THEB AN BBarde BiYIoG 4Biedehie-

3L I howte7 70 (dd, J=3.28,

TR SOP MBI b) £ B7IR/2. 7V AR A [1.42 (), 1.45

a&’r)gﬁ‘%ﬁmﬂ L (Hetridd BF Ex@hnpie i, 2981.96 (m,

3852 115> i (Ritetahic EXathile. 4 Lovs

qﬁ’ iR A (SahahiaDs-0.15 EtOAC) C, H, N
=il %‘P&B%a&%ﬁﬁfaéj Bre5arpfigriof 89 s

i

Cl, M+H

0

NMTEUTyTPyTToOroTSTa =ty ra=ehe -_ 2 ST l X CLE IH
NMR (MeOD) 6: 1.54 (s, 3H), 1.67 (S, m) 0
F e 2] pyrazoie.
3.60-3.75 b, 26, 4.87-4.98 (m, i), ZHi,% rg‘qé “7“8‘1"(8
N’\ | N% HNMR {300 Mz, MeOD) 8:{1.38 (d, J = 6.8 Mz), 1.42 (d, J = 6.8 Hz),
CHs 3H together), [1.59 (s}, 1.66 (s), 1.70 (s), 1.80 (s), 6H tngether), [2.32
HN o N, (8), 2.37 (s}, 6H together}, [2.53 (dd, J = 3.0, 13.4 Hz), 2.83 (dd, J = 4.6,
f CHa 13.4 Hz), 1H together), [2.95 (dd, J = 0.6, 13.4 Hz), 3.01 (dd, J = 8.3,
. CP “Ch 13.4 Ha)l, [3.42 (5), 3.45 (s), 3H together], 3.92 (m, 1H), 4.46-0.83 (m,
3

90

2H), [5.88 {dd, J = 3.0, 9.8 Hz), 5.94 {dd, J = 4.8, 8.8 Hz), 1H togeiher],
7.31 (m, 1H), 7.38 (m, 4H). LCMS (APCI, M+H"}: 430, HRMS: M+H*
caic. 430.24488, found 43024488, eror 0.02 gpm. Anal,
{Caaia1Ns04+0.5M,000.2 Cyclohexane) C, H, N.

Method of Exampie 8%.




HN O N J=428 Hz, 1H), 7.59 (t, J=7.58 Hz, 1H), 7.83 (d, J=7.07 Hz, 1H),

7.89 H3C_ CH (d, J=8.34, 1H), 7.95 (old, J=5.31, 8.84 Hz, 2H), 8.29 (dd,

J=1.77,8.34 3 Hz, 1 H), 8.88-8.94 (m, 1 H). LCMS (APCI, M+H"): 517.2.\
WO RTATFIWFNG03-2. 12TFA0.26water) C, H. N. F Methostafigxmomlgsic

1. 94 CN 1-(4-cyanophenyl)-2-(dimethylamino)ethyi

3-(4-fluorobenzamldo)- H H3C CH3

6,6-dimethylpyrrolo[3,4-c]pynazole-6(1Hi{#44,6H)-eaarboxylate N N N-~0 -

'H NMR (MeOD) 5: 1.5 5 (s, 3H), 1.65 (s, 3H), 2.26 (s, 6H), 2.52 (dd, O

CH bl dd,nlm&as._l&,&&FJ_Z,LlH) 4.71.4.87 (m,

HNO-N-2HB5-87{elel-d=3.28., 00T BT PAer A5t {fel SesripiparBiT) 7 54

(t, GH3 J=8.34 Hz, 2H), 7.50 It, J+ERATEF Yy O 7rinyEE GOTFERIE i
LCMS (ARCLM+H):491.2. \An<afﬁ$fﬁﬁ%’9mgagf®°99wmez@eqﬁwm SHy

Methog¥ @ 95 Prepar oLl compound 89a:
(R)L5- y@-e Ayl 6,6-dimethyi-3- %E’Pa#ﬁ* d}ds?aréﬁ 59 (s), 1.64 (s), 1.69 (s), 1.79 (s) &H
Bt A AT s e
-t Et 0 Co 2, Jy = 25
DMF/E2N I(G) C 0 CH'302hr plp% 9&‘2 47§N“65%§"§2Z2®4# 89&5;4;{23470
(R)-tegahydrofuran-2-carboxylic ag d’"% e o Z:H%Edé) (P@‘Fﬁggf/g%d@ﬁgg 4560
“{5’% RAE: 1S53 ol 61080 FHTon.B pom.
' trat dcftf ._"' i tdtavop over
& then redissolved in

| a?i%%wgﬂ&wmim —

DNIE (8 0 mL) In another flask B

6, -dlmethylpyrrolo[s 4-c)pyrazo e;.,{g”';g, a‘ma%%ﬂﬁfé!ﬂ'?@?lﬂweg
da diisep opyl ethyl ?W% &go éi? %%?csor%ggg%?&e to tattomeric
( D). 095 [995 5(3 Wbi 79 (s), 6H together], 1.96

: S8
0PQ72153 PCH z006/0036z&ém92g§g}91 gzmm ﬁ%rgfﬁezr 3™

to 547~ Reaction was @t:0 C for Bob S ACEMEOLS L %H 4.6, 13.4 Hz), 11

4HCG3 and DME followed by siligangeheolmg, DRV @%a}d 2 283‘;:”414‘;
86%) s a white foam. IHNMR MMkbzgdmggﬁq@gﬁgﬂL%ags e

3H), [L.42 (5), 1.45 (s), 9H toge{rfort1557dad -d.6-63 8 GrBokbm G élhf-’r 738
(I’T ,92H), 1.96 (m’ lH), 2.23 (m AH).. LCMS (APCIH, M+H"): 442, HRMS: M+H" caic. 442.24488, found
442.24444, error -0,80 ppm. Anal,

(CasMasNsO4+0.6H:040, 4eyclohexane) G, H, N

Method of Example 89.
/n\}?cgﬁ o s /ﬁ ‘;’::::rt:‘\yfammo}-?-(thiazof -Z-yiethyl 3-{4-fiuorobenzamidos, .
N \ l " _{ — 1 vipyrroio[3 Wd-tlpyrazoie-5(1H,4H ,8H}-carboxylate
>/\/ o CH H NMR (MeQD) &: 1.84 {8, 3H}, 1.68 {s, 3H), 2.94 (s, BHj, 3.96-4.10
HN o N\ {m, 2H}, 4.60-4.86 (m, 2H), 8.42 (dd, J=3.54, 8.08 Hz, 1H), 716 {t,
CH; J=8.84 Hz, 2H), 7.70 {dd, J=3, 28, 63.88 Hz, 2M), 7.88.7.97 {m, 2H}

LOMS (ARCH M+H*: 473.2.

Anal. (CnHasFNaO5Se 1.55TFA-0.44water) C.H, N,
/ bethod of Exampie 1.




5 1H), 3.91 (m, 2H), 4.47 (m, 5H), 10.80 (s, 1H). LCMS (APCI, M+H); 423.

Anal. (C20H30N4050 15 EtOAc) C, H, N. The following Examples were

also zargd 7M5.55 hemical name, Aalytical data and comments
WRI"Henoxyf‘JenzoyI)am|no] 4,6dih dro Y pyrrolo[3, 4c]pyramtemflﬂ'lmﬂ%"003646

H)-carbxamlde NMR (400 MHz, CDCI3) 5 ppm: 1.63 (a, 3 H), 1.72 (s, 3

H), 10 - 2.55 (m, 7 H), 2.60 - 2.90 (m, 1 H), 4.50 - 4.97 (m, 3 H), - 4.90

(m, 1 H), 5.55 - 5.95 (m, | H), 6.92 - 767’“{ , 14 H), 0\ 10.17 (bs, 1 H).

Anal (C31H24NSO3 0 5H20 O 2 EtOAO) C H N. Ph LCMS (APCI

ﬁinoiin-a ~yliethyt 3- {&ﬂuorobammido)-ﬁ B
sz b Sbﬂ Ak GH)-carbu

'HNMR M@Q}MW(MQ s SROAIN ) 3.43 (s, 3H),
S 2.613:6@2572 i 2thyH) 872 64 22 7( 7% 3H), 7.51 (g,
N O N\ 4.59 (6 2lk2387 52, 3-Fhs b 7\3) (Qaaj(a]az?:égﬁz 1H), 7.89

1 HY 7.12 - 122'CH3 (M, 1 H)dl 264, 140 $M6adobd bt /6 €01z, 58S 80Vacl y=1 77, 5.4
H), [7/85 $7.93 S (m, TH). Anal. (C24HGBEMNSE2E0.OUME) Gl oMo,
LCH PCI, M+H-): 487.2. 97 NlethotohExampiers6.1ssing O Zhin place

imetived.of making compound Ib.
ropyl}44(2 H3C H3 O

o \_u\ﬁmunf\-l/l a rhhyrirr nwrrnlnf? Aaolpvrazole. N' -u”

() carhexamide N £\ NH *H Hﬁﬁ%ﬁ?"ﬂﬂ%ﬁ)‘)"s’* TR Reo:
!’ ﬁsrhs@xaglyl e( HN 123 D %Mime Yl 0 %%m‘wm

Hyer1 is=0 2H)8.987.08 g Tica b)Y 8 Bad 22 e

S 1.26 Kz EI 39'Hz, H), 71-4.87 (m,

: 8z, (d
/778 (dd, Jm???p JuOJlsgaz'gfs % 50 &, J=8,34 Hz, 2H), 7.54 (&
023.0.8HORG,0.8H2y )Jg,amzl\ﬁﬁﬁy Method 1, J=B.59 Hz, 2H), LCMS
pound 97b in place of Iowgﬁ mamppaund 97b was made T

; he same method of making: eMPRIElLRWNO,2007/072153
PCIT/1B2006/003646 - 117 Structukenadsizyaigple # Chemical name,

Ang Ig/jical data and comments

«.QJ

Preparation of compound B%a: (R)-5-tert-butyl 2-ethy! €.6-dimethyl-3-{tetrahydrofuran-
Z-carboxamido)pyrrolo[3,4-cipyrazole-2, 5{4H,6H)-dicarboxylate.

HaG CHa
c
EtO,C—N NBoc Req s
HO cieacad EiO,C— N NBoc
HolN HG)
R}
O CHQCH
0°C.3hr DIFEA, CH:Ci,
o
88a

% (R)etrahydrofuran-2-carboxylic acid (1.38 g, 120 mmol) was dissoived in
dichloromethane (24 mL) and cooled to 0 °C. Oxalyl chleride (4.57 g, 36.0 mmol) was
added dropwise, foliowed by DMF (25 ul). After stirring for 3 hours at O *C, the soiution
was concentrated to dryness then rotavop over DME {2 x 5 mL) to remove residuai oxalvl
chioride, then redissolved in DME (8.0 mi.}. In another flask, S-tert-buty! 2-ethyl 3-amino-

10 6,G—dimethyipyrrolo{S,4-c]pyrazole-2,5(4H,6H)—dicarboxylate' HG) (1.95 g, 6.0 mmol) and
diisopropyi ethyl amine (2.08 mL, 12.0 mmol} were dissolved in dichloromethans (8.0 mL)
and cooled to 0 °C. The acid chloride soiution was added dropwise, causing fuming and



H H2C CH3 34(bbenzothien-2-ylcarbonyl)amino]-N-[(1 S)-2-hydroxy.|-

NO~ phenylethyl]-6,6dimethyi-4,6dihydropyrrolo[3,4-c]pyrezoie- N\ N | 5(1

Hpcarboxamlde HN 0 OH 1H NMR (400 MHz, MOOD) 6 ppm: 1.64 (d,
WIEZWTREHZ 6 H) 3.65 - 3:75 (M, 2 H) 4.84 (d, J=3.03 Hz, 2 #iDr4BhasABd4s

(m, 1 H) 7.10-7.18(m,1H)7.20- 7.33 (m, 4 H) 7.33-7.43 (m, 2 H) 7.78 -

7.90 (m, 2 H) 8.07 (s, | H). Anal. (C26H2sNSOaS.1.l HOAO.0.1H20) C,

H, N, S. Method of Example 46 using 99¢&n place of to. 99c was 99

made using the method of I c. N-[(1

S) hen |et -6,6- dlmethyl 34(2HH3CCH3O

thi ezrrlglé/g{i’%ﬁgny arl?ﬁli r¥o réf')yﬁolBFE‘ZFl@] pyER2bie ONdr M\houb(1 Acqueous

H)- car SRR 9H%W@@mwmbwm&apm Aréba. 3 2572 o

Lll gigggaw VI OO SH6MR B3T6 NMz, %,hls)z agg% (d, 310—1’; H§Z Hz, ,_(?Z gg (142 (s),

Q)(rok ltddéth%«@a 57 (48 (Mo 12 foeh—l%én algs m, 1H), 2.23 (m,

d=4: Q. 7 83 =179,
(czf% 2@5\‘?} ?‘ HOAo 1%0) EBY (5 1) 16@%&46&10%9@ 46Anal.
usmgz@ ?1 ﬁla PR @7 fas made using the method of | c. H H30
CH3 0 34[(4-memoxyphenyi)acetyllamino).6,6-dimethyl-N-[trans-2- N N
pheﬂ?ﬂcf?’éﬂwmwm&wdw@mpwéﬂﬁa 4-c]pyrazole-5(1H)- carboxamide

LA LN -

IR GPERRRH 00 Witz OB Egn: D98-412 (.2 H) 1,62 (d.

3 . 7 FoA ki S v W -
H); 3. 52 (s, 2 H)\3.68, H NNk Vﬁﬁ?‘@ﬁ‘)*wygaz{s
| 7.06 (m, 3 W L4 H), W-Larboxa;if:iﬁo}-lﬂ ﬁ-d!hydropyrrolo[:i 4-clpyrazoie-
(CmHZOL\I Oa.0.3H .O“.IEHQO Gl Mo é}g@%od of Example 70.

: 2102 pRm: 1.83 (s, 3'H), 1.72 (s, 3 H),
_ [ ) 55 (m, 7 H), 2.60 - 2.90 im 1 H), 4.50

3-{(4-ttu enzoyl)am|no]-6,é.alnwﬁkly.le},ﬁg,zqmpggpogl&é‘y H} e 7463?(;(:1:’: ::

)-0,6-dihydropyn’olq[3s4raipyraz Qiga €l K k.4 N4, 902 EtOA) G, H. N,

cdrbdxamitle NNH HN N 2.3 NMR 46 Qubditzs146:0eO0D) - 2.S ppm: 1.63

(dr# Hz, 6 2.36 - 2.45 (m, , 2 H) >Mls@=2d60£€mzpi3&d) Z69 .69 9 (dd, J=

17388, 10 Ttz Hr-3-55—a8-8¢ 3.(s.2.H)4.89 (dd,
4 dlmethylamlno}hutanay!] B

349.85_4.80 o oy '
% o, dimethiyl-1,4,5,8-tetrahydropyrroiof3 4-clpyrazol.3-
\{X ylithiophene-2-carboxamide
i
H NMR (400 MHz, MeOD) & ppm: 1.58 {s, 3 M}, 1.73 (s, 3 H),
CHa 281 -272 (m, 1H), 2.74 - 2.87 (m, 3 H), 3.46 — 3.58 (m, 1 M,
o N 4.59 (d, J—1238H21H}473(c§ J—1238Hz1!—!}712 7.22
CHj {m, 1 H), 7.2 - 740 (m, 4 H), 770 - =779 {m, 1 H), 7.85 - 7.03
' (m, 1 H). Anal {Cz4HaaCIN5028~O.9HOAc} C. H N LCMs
— {APCIH, M+H™); 487.2.
97 Method of Exampie 65 using 87b in place of 2b. 97h wasg
made following the same methad of making compound tb,

G.S-dimethyﬁ-N-{hans-vaphanyicyclopropyi}-s-{(zu
thtenylcarbonyl}amino}-4,Sﬁihydropyrrolo[3,4-c]gyrazoie-
5{1H}-carhoxamide

' NMR (400 MHz, MeOD) § ppm 1.01 - 1.15 {m. 2 H) 1.84 (d,
J=3.28 Hz, 6 H) 1.92 - ~2.00 (m, t H)2.63 - 2.72 {m, 1 H)4.41 (s,
2 H) 6.98 - 7.06 {m, 3H)7.06 - 747 (m, 3 H) 7.85 (dd, J=5.05,
126 He, 1 M)y 7.78 (dd, J=3, 78, 1.00 Hz, 1 H). Anal
{CazHaaNs0,8, 0.8HOAC.0.8H,0) C, H, N, &,

Method of Exampie 58 using compound 97k in place of 1b.

Compound 97t was mada following the same methad of making
compound .




Hz, 1. H) 7.10 - 7.20 (m, 3 H) 7.23 (t, J=7.58 Hz, 2 H) 7.26 - 7.31 (m, 2 H)
7.90 - 7.98 (m, 2 H). Anal. (CDHaIN.OSF.0.5HOAc) C, F H, N. 102
Method of Example 59 using 2c in place of 1c. WO 2007/072153

WP EHHBA05/003646 -118 Stmcture and Example # Chemiddi HH6/063646
Analytical data and comments H H3C CH3
3{benzoylamino)N{(gS}-2-(dimethy7amfno)qg-phenylethylj- O -- carbo
carbotdmothyl.4,6-dihydropyrolo[3,4-c]pyfazole-6(1f~ N N-- xamide 'H

NMR (400 MHz, MCOD) 6 ppm: 1.76 (d J=9.32 Hz, 6 H) 2.45 HN 0 H3C

(s,[EH Bt a-2.) I-IQ(‘ N

: . W - . __..n.., : izl ] _ H ] 1
H) 7'41N 72C Yen, 2/0)%.51 (t 3=] t Sﬁ%“? T’g‘ﬁfﬁyﬁ xy-1-
7.92 (8, JE7. B4z, 3. Anal. 103 GQ,%%EL A"cﬁ"”’(ﬁ"ﬁﬁ%’f‘t’f“"*“‘
H,iN ethod ofExample 59. (S)-I\JQEN I 0 NH } -

CH HH ragiethYl)car é’fﬁoyl) 8,6- dgg@liéﬁgfiﬁg @EQ}; o ém by ()4;1244?5 H:1 ?:)
tetra pyrroio[3,4-c]pYrazol3-\ I,)Ip@.ﬁq@[gt]tm@;gje?gym e} oxgmide 773}
N-INEL H NMR (400 MHz, DMSQ) 6 pgim: h,59(5.,3 H)orl. % é -
2.85((d,\)=3 Hz, | H), 2.89 (d, 3 H, dz3ka).shGikérch. KIS, Q'E'é' 9 6 Hz, 2

H)} 5:38 (m, 1 H), 6.78 (M, | H), 7 BbtbeAG axkibibabhhesty 6B BARQM 15 b oo
Ar#® 104 (CzHaN>02S,2.1TFA.1 k20)sGq thd,noddeihod of Example 72.
(S)-PJ.(2{dimathylamino)-9 -pheny /RS Ear bk Ignyicthy-6.6-dimateis T3

ethYl |ﬁd')§ 261-@-3-0 xami dO)-8 ,8@“!\:4%!ﬂmino]-4,G-dlhydmpyrroIo[ﬁ,ti-e]pyramie‘

dl q@ﬁ y go_IQ%, yrazoie-5(1 itk ottkandid\NH t carboxamide. H3C

el\ NMWR {400 MHz, DM $®)NBRo@en MR Biedofoly: 3.82)s. 41556833 1)
H) 62 (s, 3H), 2.22%%, 6H), 2.67-X8AIA1 2HBE2N, H,2At82 (@422 H) oo (m, 1 1y
4.87 (d, J=6 Hz, 1H), 6.26 (d, J=6{ F198 - T3} B 3(B (H) 7780wl A3, 0.8s |.
(m, , Anal. 105 (C24H31N)03/ (6 0HBAE 2. 6EIR0F T2 H1-N. Helethod of ana.

E ample 72. (S)-3 (2,4-dImethoxyp

(d methylamlno) -1-phenylethyl)-6

it B reidivAiGo)-NE. NH H3C

ethod of Example 48 using 87c in place of f¢. 97c was
made using the method of 1e.

HiNie
HN
O: ?\
Ohe
101
Hac CH.’ﬂ

3—{[{4—memnxyphenyl)acaiyi}amlno}-s,B-dimathyI-N-{trans-2~
phanyicyctopropyi]-4,6-dlhydmpyrrolu[3,4-c]pyrazola-s( 1H}-
carboxamide

"M NMR (400 MHz, MeOD) & ppm: 0.99 - 1.12 (m, 2 H} 1.62 {d,
J=3.28 Hz, § H).1.80 - 1.98 (m, J=0,35, 5.35 Hz, 1 H)282-2.71
{m, 1 H) 3.52 (s, 2 H) 3.88 (5, 3 H} 4.31 (s, 2 H) 6.79 {d, J=B.58
Hz, 2 H) 8,86 - 7.06 fm, 3 H) 7.0 - 718 (m, 4 H).  Anal,
{CraHaoNg05.0.3H0AL.0.2H,0) C, H, N.

Method of Exampie 70.

3~{(4-ﬂuombanzoyfiamino}-ﬁ,s—dimethyi-N—(z-morpholin-d-yi-
1 -pheny!athyl)J,S-dihydmpyrroioia,4~—c]pyrazoie-5(1 Hy-
carboxamide

TH NMR (400 MHz, MeOD) 8 ppm: 1.83 {d, J=22.48 Hz, 8 1)
2.36 - 245 {(m, 2 H) 2.46-2.60 {m, 3 H) 2.69 (dd, /12.88, 10.11
Hz, 1 H} 3.65 - 3.68 {m, 4 H) 4.83 (s, 2 H) 4.88 (dd, J=9.85, 4.80
Hz, 1 H) 710 - 720 {m, 3 M) 7.23 {t, J=7.58 Hz, 2 HYy 7.26 - 7,31

(m, 2 H) 7.80 - 7.98 (m, 2 H).  Anal. (GxrBuNeOWF.0.5HOAG) G,
H, N,

Method of Exampie 59 using 2¢ in ptace of 1c.




O N N /0 dimethYiPYfrolo[3,4-c]PYrazOie-5(1 H,4H,6H). NH "~
carboxamide. N_ NH 'H NMR (400 MHz, DMSO) b ppm: 1.59 (3,3 H),
1.67(s, 3 0-<\H), 2.85 (d, J=3 Hz, 1 H), 2.89 (d, 3 H, J=3Hz), 3.33 - 3,59
VWEBOOROH3E-N (m. 2 H), 3.97 (s, 3 H), 4.06 (s, 3 H), 4.79 (M, pchikdesbiaezeie
Q-CH3 CHa (m, | H), 6.82 (d, J=6 Hz, 1H), 7.04 (s, 1H), 7,30. 7,46 (m,
106 5 H). Anal. (C2sH32N804.1.3TFA.2.28H20) C, H, N. Method of
Example 72. WO2007/0721 53 PCT/IB2Q86/003646 -119 Structure and
Example If Chemical name, Analytlcal data and comments

Phe Ilyw]clcprnpy /IR duh\/rlmnvr Sibgeaical E‘}Bﬁ-@"ﬁw@’@“‘s —
carpoxantide B,N-~ MR(dms6-HES &Y BrEm YT & ey Bh i
1H 1.55 (s, 3HY*F-HYyetav-4pgingiaeymelas)pi=R8-{my-
HN . FTH), 2.74 (M, I H9¥8%2 (dd, J = 7.0, 8.1 Hz, 1H),

4.3 5.3 12\ Hz, 1H), 4.4 o“(,‘5 < 400 iy MyOD) S 1 FHC. BB 16, 431 245
«d, .09 (d, J=8.1 1 P . iﬁ’&f%%%#pzzzm)mm 2H)
(M} 387,35 (m: 4H¥H10.61 (s, 1K), ﬁ‘f %H_?LHF'”E%& 29 Vi BN R)=7 55
C. HRHRMS: [M+H calc, 458.225) 107 1ol ASE D BAC ME MG & 759 ¢
Example 70. H H3C CH3 SN 0 e e Ot B 2 anal
6 6-dc|'methyl N-[trans-2- phenylcyc %gpuggﬁz "{I fraps- RPN R4
phenyleyclopmpyi-cartomyhamie)-<4-e-ci ."ﬂmmlrmlnf? 4=.c)pyrazole-5(I
F|)‘&I‘bﬁ*ﬁ'ﬁ° tet @b NLELNIMB (dm 0-ds) b: 1.03 (m, 1H) 1.24 (m 1H)
1.33 (m, 1H), HO 142 (m, 1H), 1.59 (dSBHY @ Gngh=nmgr 0. 13 (M, TH),
2.31 (m, 1H) gx &.hg) 4.37 (a, 2++§“%Zywv§a?mﬂwed(mmmw)e

._(‘03‘

10171 (s, . .(C2 W?@Séﬂiwﬂmmmnmmm
HRA MS talc 456 3 nd z Wﬁﬂethod of Example 70.

108 |j CH3 3-[(3,4- d| ethoxyben |no -6%“ é’ﬁ“l}/l’ N ferhisiar s 3
N +f enyl cymoprggayl) 4,6- dIhydrop)égrQ 7 Lg D ATR(ES RivTREr 4 670d
5(1 rboxamide HN HNE, 'H NMR (ergp ' g"éﬁn qu@ﬂ Ny 748

1.23041.29 (m, I H) O 1.63 (S 6 H) 1.9¢ +12:00. sgzmmm 0)
(M,1H)2,71-2.81(m,1H)3.82(a,6 _ H)4 ki fd)6.42 238 bz, H)
{S)—N-{Z-{dlmethylamino)—"i-phenyiethyi}-:%-{sn

7.04(d,J=83HZ TH)
HsC aﬁayiisoxazolava-carbcxamido)-s 8-

-NH CHy ’
o \ / dlmethyipyn'oIo{3.4-c]pyrazoie-5(1l-§,4H,SH)-
\( carboxamide.

NH
) .
HeG a MNH H NMR {400 MHz, DMSO) & ppim:; 1.25 {t J=6 Hz, 3 Hj,
Q/N 1.56(s, 3 H), 1.62 (s, 3H), 2.22 (s, 6 H}, 287 ~ 287 (m, 4
Hac'f\{ H), 4.52 (s, 2 H), 4.87 (d, J=6 Hz, TH), 6.28 (d, J=6 Hz,
. CHg TH), 8.73(s, 1H), 7.30- 7.48 {m, 5 H), Anal.
{CasbziN704.0.80HOAC. 1.8H,0) C, H, M.
Riethod of Exampis 72.
e (S}~3-{2,ﬁ~dimthoxypyrimidlne-ﬁ-carbcxaMido)—N{Z-
N,NH 3 cH (dimethylamino}-‘i-phenyiethyl)-&.sw
3
o )“.—/CYN(\(O dimathyipyrroiof3,4-clpyrazoie-5(4 H4H 6H}-
carboxarmide,
N
N NH "H NMR (400 MH
— z, DMSO} & ppmy: 1.59 {5, 3H), 1.67(s, 3
] C/O_<\h / ] " H), 2.85 (d, /=3 He, 10}, 288 (d, 3 1, J=3Hz), 3.33 - 3.50
N 2C~ {m. 2H), 3.97 is, 3H), 4.06 (s, 3 H
—cg - ) (8,3 H), 478 (m, 1 ), 5.38

{m. 1H), 6.82 (d, J=6 Hz, 1H), 7.04 (s, 1H), 7.30- 7.46 {m,
5 H). Anal. (CagHaaNgO,. 1 STFA2.28H.0) C, H, M.
Wethod of Example 72,




7.07-7,16(m,3H)7.24 (t, J = 7.5 Hz, 2 H) 7.63 (s, 1 H) 7.67 (d, 'O-CH, J =

8.6 Hz, I H) 10.76 (s, 1 H) 12.39 (s, 1 H). Anal, O\

% 25H30Ns0a-0.8H20.3cyclohexane) C, H, N. HRMS: [M+H' CH3 calc.
8935854 ound 476.2300 109 Method of Example 70. Exaffpld /003646

(S)-3-(6-chloro-2-ffuoro-3-methy[benzamldo)-N-(2-(d[methylamino)-1-

pheny)ethyl)-6,6-dimethy[pyrro[o[3,4- c]%/razo[e 51

H,4H,6H)-carboxam[de CI O CI H, r- H3 ®CH3 H3C CH3 F O\~ NH N, 1~'

O\H3C N/-N1/N EtoZC-N~% CH3 O CH3 --N HN H2N 7Th N\ CI F

CH sﬁtd:iﬁkedn&&iasﬂﬁlb.# 2007707 2153 Blenlicy Vlnﬂu n{a@ arertoe a

13KT00 s Thewere addet g Egings ,- -BRtseompeung

(OfL Min CHZC[2, 80 pmol, 1.0 ellniRa SRR d}%é m,@gm
pmol, 2. ed’ agd 6- chloro-2-f ugggxgnmethylbenzoyl c or|
CH 20!% 2.0 eq.). The reackinh was&ovemd:and,stigeg, axm; )
forj12h (14 KQ00 pmol, 122 equiv) v¥as 280080, 3R 88m, 1), 1.93 (m
redctiofiMuixture was agiated for 1sHmninatesHier gentsifugation -thedop:, 1H)
ganic layes was-cvaporatedyMeQdd, (5Q0 pb) Hz, 14,
aan A i-s pL) were &dided, and4de reastionmndee was adlowyedstQ, s =65
ight. The solvents| Wer&ig\vaporabethsandthere sidue 1a/aSs, 1H),
redopstituted in DMSO. 1H NMR (508- ®HaD20) 't PprRUsH2sii3ckl) 458.2251;
1.99 (s, 3 H) 2.13 (s, 6 H) 2.21 (s,|¥#)@e38¢dd, J=12.22, 10 5.63 Hz, 1 '
H){2.59 (dd, J=12.91. 10.16 Hz, | Hfet@{#ane41¢81 Hz, 1 H) 4.52 (d,
s H) 4.81 (g, J=5.77 |H#:S 4y e¥i8(br-peenvict et A ADREDD
-7.27 (M, 3 H) 7.28 BPres/{Rrr Bt @RS N4 dIBHRroiof 4
aple # Chemlccil‘?ﬁ'ﬁﬁ’i@"‘ﬂ #eidta and comments
N(2{dImedtylamiRo}1- -phenylethy “@@“ﬁf’rﬁéf SIS\ @Ry OIS (m. iH),
yrazfie. 2-carboxaniidd)pyrrofo[B: él‘pﬁéﬂé’fﬂs "EPATH XA e HBEST (m

NNt 'H NMR MR {586 00 MHZ." }Wfﬂs“" 1584ht> 34y $95m 10 1. |
1.1 (mi7.3H) 2.13 (s, 3 H) 2.14 (s c?‘ﬁ“;’ o 0% (RN RO G4 N
2.61 (d2.09, 9.08 Hz, | H) 4 i Qd fm 34 T TSP EEU 69 (m,
=12.09 Hz, 1 H) 4.77 -4.85 NN 7l5tJ7OOHZ 1H)7.22 -
7.47%m. 2 Hl 7.28
HiG  GHs 3-l{3,4-dmethoxybenzoyilamina}-6, 5-dimethyi-A-frans.2-
ﬁ o phenyl-cyclopropyli-4,e-dinydropyrrotof3,4-cipyrazoie-
Na BN ' 5{1H)-carboxamige
" HiNt "M NMR (dmso-ch) &: 0.86 - 1.07 (m, 1 H) 1.21 - 1,29 (m, 1 H)
o : 163 (s, 6 H) 1.91 - 2.00 (m, 1 H) 2.71 - 2.81 (m, 1 H) 3.82 (s, 6
H) 4.45 (5, 2 H) .45 (d, J = 2.8 Hz, 1 H) 7.04 (¢, J = 8.3 Mz, 1 H)
707716 (m, 3H)7.24 (t, J= 7.5 Hz, 2 H) 7.63 (s, 1 H) 7.67 (g,
. J = 86 Hz, 1 Hy 1076 (s, 1 H) 1238 (s, 1 H). Anal,
O\CHa . (CasHulNs0-0.8H,0+ 3cycichexane) C, H, N, HRMS: [M+H]

calc. 476.2202; found 476.2300
109 Miethod of Example 78

Example 110: (S)~3—(6-c§1Ioro-z-ﬂuoro~3-methylhenzamido)«N-{2-{dimethyiamino)~'i -
phenylethyl}-6,6-dimethyipyrroio[3,4-clpyrazole-5(1 H,4H,6H}-carboxamide

g0 CH
ol Hac\ o HsC, ;70
Hal F NH
N TN
N Hac N V.
o
EtOC—N CH;
= J CH;; e ol N o
HaN =
) ci

110 CH;




7.34 (m, J=9.89, 7.97 Hz, 2 H) 8.77 (s, | H) 8.90 (d, J=2.20 111 Hz, | H)
923 is, 1 H); LCMS: M+H': 449.2. Method of Example 110.
3-(2,3-dihydrobenzo[b][1,4jdloxfna-2-carboxamtdo)-N. H3C C H3C CH3
WS idmiéthylamino)-1 -phenylethyl)6,6 N NH PCT/IB2006/003646
dimethylpyrrolo(3,4rojpyrazofe-5(1H,4H,6H)-carboxamids H3C N~N N 'H
NMR (500 MHz, Dz0) d ppm 1.48 (s, 3H) 1.55 (s, 3H) C 2.11 (s, 3 H)
2.12 (a, 3 H) 2.13-2.21 (m, 1 H) 2.29--1285 (m, N 1 H) 4.29 (dd, J=11.13,
5.63 Hz, 1 H) 4.37 (dd, J=11.81, 2.47 C Hz, |1 H) 4.42 (d, J=9.34 Hz, | H)

475TU ¥ & | H) 6,12 - 6.21 1H)8.78 - 6.86
DS il e bt 6%‘9‘68” 58 o ﬁ“H?EE?mfsf’f(Pgsﬂcmﬂ HE:1 M in

H) 7‘&%‘{%{1 8% gﬁ_{zyﬁqh 56 &9'“3'“7 &M , G, LIEMB101L 22 equiv), and 6-
M+HB W%Wﬁ&?ﬁﬁl@m%evm 200/QFREE3160 pmol, 2.0 eq). The
PCTASEO4 )G 0B84E arkPdtirtBE ©Hior 12n NaOH (1M wo d.!moi 12.5 equiv) was
3. (1:8dimetiny théraykazaitors GO mu et % ﬁarg ifugation, the top

N-ftraps(2s0a y r rrolo 3, 4 c razo e-H
; 49?’?@992%2‘9”%.?3% ﬁ%‘ ke E T VA

(m, J212.91 "Tﬂ?“f”lﬁ“x‘f@s*mﬁ aflompd B58s(i5, 26 K dv@higted, The
3=9°08°"5 /£ HIAIFLeE 10D 18 (5ichibtas6eshauten, id BRSO (EINAiR (500
J=3MHeL R0} HP3195Ld5.3 H) ABTLSS B)H)16.-36d 52 b §,86,) MQJ;-! q 22
N (si@wmeuzwd(mrsw)mwzw @fwﬁa £ Q.04 6@1 éﬁ
H); BEMS; Mtk mgﬁ;_lg ﬁofE & 110 using 7OA AP c’e‘o’-ff’9
71 .35y CH3 344 %@ naami tAVENERR J(?@FP@N 7.27 (m
phemylevclopropy \‘Invr Sté 5(1H 4H,6H)- N carboxamide
NH sffl"i\ﬁ(ﬂf;‘"%&f"ﬁ' MEz D. 0)d ppm @Wiwda@e:l&ﬁbaﬁa{a/addzs»w
1.16 (t, J=7.69 Hz, 3H)1.19-1.23(m ooy Ay
2. >3ng J=7.51 Hiz HF-I) 2.72 (dd, Jﬁmztﬂa mwmmm:aampm)es 37
(dj J Hz‘j; H7.11 (m, B 400-terd=nBb Hz, 2 H) 7.29 (d,
J37:69 H (d, J=7.947HHRAS0N Mg, PO(G plrH Y51 CHi, 3 Hy 154 -
MiH": 2. 114 Meth (lffxampie@’ﬁfo:*d%g?ma*ﬂhadra@eamm T4, J=12.43,

5.81 Hz, 1 Hy 261 (dd, J=12.00, 908 Hz, 1 H) 4.53 (d,

. J=14.83 Hz, 1 H) 4,55 4.59 (m, J=12.00 Hz, 1 H) 4.77 - 4.88

\\\//N (m, T H) 715 {t, J=7.00 Hz, 1 M) 7.22 - 7.27 {m, 2 H) 7.28 -
7.34 (m, J»0.89, 7.97 Hz, 2 H) 8.77 (s, 4 H) 8.80 (d, J=2.20

Hz, 1H}0.23 (s, 1 H}; LOMS: M+H": 4462

Method of Exampie 116,

111

3~(2,3-dihydrobenzo[bj[1 ,4]dioxine-z-carboxamido)-Ns
Hac\ Hs ({Sp-2-[dimethyiamine)-1- -phenylethyl}-5,65-
N O}- . ! Ni..; dimethytpyrrolofs 4-glpyrazole-5{(1H,4H SGH}-carboxamide
'H NMR (500 MHz, D;0) 4 ppm 1.48 {s, 3 H) 1.85 (5, 3 H)
211 (s, 3Hy 212 (s, 3H) 213 - 2.21 {m, 1 H)2.29 - 2.35 (m,

N
N O
1H)4.28 (dd, J=11.13, 5.63 Hz, 1 M) 4.37 (dd, J=11.81, 247
o He, 1 H) 4.42 (d, J=9.34 Hz, 1 H) 4.75 - 4.83 (m, 1 H) 4.86 -

s 4.97 (m, 1H) 8.12 - 6.21 (m, 1 H) 6.78 - 6.86 (m, J=6.46, 645
Hz, 3 H) 8.96 (d, J=7.42 He, 1 H) 743 (t, J=7.28 Mz, 1 H) 7.23
(b J=7.55 Mz, 2 H) 7.30 (&, J5T.14 Hz, 2 Hy LOMS:

143 M+H*:508.2,
Method of Example 110,




The following compounds were also
described previously. Stricture and
data and comments H3C CH3 N-((1

W@)Z‘i"%{ﬂ%ﬁ%i‘) 1-phenylethyg-3-1(4-fluorobenzoyi)amino]- ,N

prepared following methods
Exampie 9 Chemical name, Analytical

PCT/AB0G6/003646

6,6dimethyl-4,8dIhydropyrrolo[3,4c]pyrazoie-5(1 H) N\ ~ N \ HN

carboxamltle HN 0 NH2 'H NMR (40

0 MbBz, MOOD) D ppm: 1.69 is, 3 H),

1.78 (s, 3 H), 3.12-3.25 (m, 2 H), 4.60-4-81 (m, 2 H), 4.99. 5.16 (m, 1H),
7.17 - 7.48 (m, 7H) 7.86 - 8.12 (M, 2 H). Anal.

(CHFRFNUOZ T 6AZg; T "OFOAC) T,
11% Method of E¥&wiple 64 using 2c
PCT/IB2006/008646 FL2%- IS 111 1
‘lu yIsH m

sther], [1.63 N\N {5 A0S
B0 (s), 2.35 (s), omccﬁa wN 6H
iz, 1H), 2.89 0'CH3 (dd, J =

opanamidd

5(1f H,4H, 6M-carboxylate-#H3C CH
pe ubled due to N talitomedc
s),

by {1\a-dirkelivb 17 azbi 6 EiTh fsatmico 8 6Aimethyl-
IR phase- ek @ balodiifbl HILE LT yrazole-
1stiR4R-{diaetxyamino)-1-phenylethyi
)8NERIFnEtthy pyroletd,.de cjay azoke o1, 5.77
H M NIV R ¢ 3023 uhHZ) CB G6; 1909igddd, J=9.06,
iSEeZridH) 8. 48) @8 220 s) H) 3.80 (d,
SBIBHs), 1 T (5§, BBty e térs (s, 1 H)6.86
tFgethéft Z.600 biid,2R & EB5A HY 2 Hd0.64 -
81876113. 1 EYFCHEIMHE 456 (s), 3.360

(s) 3H together], O CHs [4.45 (d, J —phod 9f Fiempis 110 einp 209 1 Rlapg £] 707 1
(d, U = 12.9 H3CHEHS*Hz), 4.76 (d, J 344-3iibemyndidyonmtess]Nboa-¢dd, J

= fdd, J = 5.3, S@Wwiotbbdeyetiatl-ToB et B4, oH)-
[9. % H together] tBMBIAPCI, M+H7: 444. HRMS:

(C23H33N,0, 0.5H20.0.4 Cydohex @)1@ %Jﬂﬁ%ﬂéﬂ]@dﬁf-ﬁampﬁéﬁm:ﬁg (s, 6 H)
(S) (dlmethylamlno henyl t FI‘T? 12'!)263 (q, 3=7.51 Hz, 2H) 2.72 (dd, J=7.14,
methoxypmpanamfdo)-6, ethyl 13, i é Fa"’zﬁlésﬂgdutﬁ%z 1 H)7.04 -
5(1H,4H,6Hj- carboxytate O 'HN ?)“ §§9(8 Ty Lz 2H)
6.8Hz), 1 A2 (d, J—N:1N68Hz) % if:é%é f ) Mt -2
(©)L189 () 61 0 CH3 together]. 2 ? j 3 b

OB BMR 87 D §+Disr PR APRARG, J=12.81, 577 Hz, 1

(dc, J = 3.3, 13.6 0 NCH Hz), 2.63 (dd, J = 4.6, 13.4 Hz), 1 H together],
[2,9d&igwirg. @m@J@d_sa@-@rblzbaO&(&ba(md fo]iem&@ rﬂ@ﬁom;esbhbwmhen]s;y

[3.43d00d #ha ERbm £ T 13 (5), ST 0GR
2H _['5“8 0] =
Wa{{ %Ha N-[{18}-2-amino-1-phanylethyl]-3-{{4-fiuorobenzoyijaming]-
N-—{ §,6-dimethyi-4,6-dihydropyrrolo]3,4-clpyrazole-6(1H}-
carhoxamide
N o NH, 'H NMR (400 MHz, MeOD) [ ppm: 1.69 (s, 3 H), 1.78 (¢, 3 H),

312 - 3.25 {m, 2 H), 4.80 - 4.81 (m, 2 H), 4.99 - 5,16 (m, 1H),
7A7 - TA8 (m, TH) 7.86 - BA12 (m, 2 H).  Anal
{CasHasFNaO291.6H20-1.0HOAS) C, H, N. LCMS (AFCI, M+H'):
4372,

145 Method of Examples 64 using 2c in place of ic.




117 3.0, 9,6 Hz), 5.94 (dd, J = 4.6, 8.6 Hz), 1H together], 7.31 (m, 1H),

7.38 (m, 4H). LCMS (APCI, M+H7: 430. HRMS: M+H caic. 430.24488,.
found 430.24609. Method of Example 89. (S) 2-(dimethylamino)-1-pY
VEriethyE 65-dimethyl-3. proplonamidopyrmio[3,4-cjpyrazoleea{inznosmazeis
H,4H,eH)- carboxylate H H3C CH3 'HNMR (300 MHz, MOOD), 6[1.17 (t, J
=7.6 Hz), 1.21 (t, J = 7.6 N~ 1/O Hz), 3H together], [1.59 (a), 1.63 (a),
1.70 (a), 1.79 (a), 6H NN together), [2137{(q,J=7.6 Hz),2.41(q,J=7.6
Hz) 2H together] HN N CH3 [2.43 (a), 2.57 (s), 6H together), [2.77 (dd, J

= 48 8 LH(dd,.1=3.0, 134 Hz), 1H together], 3.19 (dd,

399, 13.6 Hz, H3C 3 1H) [4.46 (@'@J‘““I‘SWP‘FZ’) BBV = 13 Aoy ]
4.70 (d, = 118 13,4 Hz), 4.79 (d} 3= %‘%arlrzy'dmﬁté@emw}rommmhzaa
=28, 9.9 Hz, 1H), 7.32 (m, 1H), |
HRMS: 'WH fe, 40

(C2,H26NFO3,L8F12 OAc) €, H, 7@%&3@&%&%@%9%@ [1.63
¢ S fogether

20p7i07 CTABLO0GII03640 o ]foze er}, 280 ttof o, st = 134 :z Jd] i ontz 1(3;52(:;

(S)-2-(dinethylamino)si= henyleth}dg < g1e1

(tetrah d fran-3- carboﬁnldo)y[grgg(&[?; 3- ¥i|;<’§\ Ol >H3E3EH ) H together

5(1H,4 -carboxylate N\ N "HNIMR 4(;3(29]}/]]—43_,i ? %} @ﬂg@ }1#§;1§:

g) 69(s) 1.79(s). O CH3 6H t0geheDud- 21 s8led 5 sl sﬂaﬂ'—? A2

2.

together], 3.32 (m, 1 H), 3.79- 4.04xan Ak nb, 495,4553@4@;;&
J =
LGMS (APCI, 119 M+H): 422 ArEaMers o e

44
of
of
N
1.
J=

H
H
H

7 A Hm‘*“ﬁrﬁ’;b?_xm#frs (APCI, M+H): 400.
432, fo qg %’4%‘?, KRSl some peaks doubied due to

"37 (), 6H ~ HN 0 N' togetHes], .53 dy o
96 (dd, J = 9.6, 13.4 CH3 Hz), Ms(ﬂ%gam &:ngfgm% ;ﬁ]’fwc%? ::f:

0.9.6 Hz),5.93 0 (dd, J = 431c6ha biEyaikih together], 7.38 (m 5H)

2.24397. Anal. (C, H3,N5040. %M&Maa@m&pﬁo.% MAP nof?
Example:8%(S)3-pepzamido-Ni{BmethansbpaenyTethyl)-8 k(o
13 NN efiméthy)py{010}B, 4-clpy [ P68 Gzt s)& 4116 Drn-Nakh, -
IR "DEYTERIUM OKIBES).Biponatad 8.504s5H 7.40), y;u(g Be (s), ow
50 (a3 H) 3.58 (1, J=10716, 8.24°0¥R R 4)513(¢h), BRI N J= 3.5 136
11 54 2 | H) 4.54 (d)odz11.54 Hif 2FHJo4/03 g2 327 Pewe@eT 07, @ 1G o,
33 (d, J=8.24 Hz, 1 H) 7181 X #1994 185, 1Y H). TH2Beted RADS, 3.45
Hch) 753 (d, J=7.97 Hz, 2 H) P! pooerh 3558 (e 447 7,68 Bn(eH) 52608, J =
1I H) 7.98 (d J=7.42 HZ 2H 30 QBHZ} 5.94 {dd, J = 4.5, 8.8 Hz), tH fogether], 7.31 {m,
Hh 7.38 (m, 4H). LCMS (APCI, M+H'): 430, HRMS: MeH"
calc. 430.24488, found 430.24500,
Methvod of Exampia 89.

(8)-2-{dimethyiaminoi-in -phenylethy] g Sdlmethy#&n

proplonamidopyrrole[3, 4-cipyrazale-5(1H,4H, ,6H}-
sarboxylate

y THNME (300 MHz, MeOD), 5[1.17 GLJ=76Hz), 1214 /=78
N\X O Hz), 3H together), [1.58 {s), 1.83 {s), 1.70 s} 1.7¢ {s), 6H

>\/K/ together], [2.37 (g, J= 7.6 Hz). 2491 (q, J= 7.6 Hz), 2H together],
[2.43 (s}, 2.57 (s), 6M together], [2.77 (dd, J = 4.3, 13.4 Hz}, 2.82
J; \CH3 (dd, J = 3.0, 13.4 Hz}, 1H iogether], 3.18 {dd, J = 9.9, 13.6 Hz,
HeC 1H), [4.45 (d, J-134Hz)452(d J=13.4 Hz), 4.70 (d, J =
- 134 Hz), 479 (d, J= 13.4 Hz}, 2H together], 5.97 {dd, J = 2.8,
8.9 Hz, 1H), 7.32 m, 1H) 7.4% {m, 4H). LCMS {APCI, M+H');
400. HRMS: M+H* caig. 406.23432, found 400.23425,. Anal,
(CaiH2aNs 03 +1.8H,000, BHOAC) G, H, N,

Method of Example 1.




120 10.81is, 1 H) 12.37 (s, | H). LCMS (APCI, M+H"): 434.2. Method of
Example 1. Example 121: (S)-2-(methyiam[no)-1-phenylethyl

W)

];Ifg %genzamldo) -6,6- dimethylpyrrolo[3,4-c]pyrazo(
A &) -carboxylate. H3C CH3 H3C CH3N4Na/\ H

3646

S Ty

CH30C,NOCIOCH3HNONH CH32)L1OH/MeOHF2F 1215Toa
solution of compound 2 (194mg, 0.406myyol) and

1,8-bis(dimethylamino)naphthaiene (34.

mg, 0.4eq) in 2ml

1,2-dichloroehtane was added 1-chioroethyl chloroformate (133ul, 3eq)

at §C. The reaction mixture was s
evaporated to dryness. The resid

ml

dat
do
ES
(A¢
P34
as
prq
DN
pE
co

flux for 1
urified by
28%3y|eld (5

ON |H|c‘i Stirred

) 873.53 Hz, 1 H) 7.22 - 7.31
#1H) 8.01 - 8.08 (m, 2 H). ). An
H, N. Biological testing Ki data

YN f‘lnninn mmrpccinn and p

I{B%! 8,6-dimethyl-3- |
J&m@dﬁmlmmakgml@aemﬁﬂ&éﬁﬁgel
o4 oarglcagainsevaporated to dryness.
PrepRIER] @ Qeangt tyepkiliz8 dia @iNe 1.7 ),
16 igYetisrmtuitedoa.s H NN R2. 4400 2.37 (<), o4
1 1088, %SH()RQJ&S; (s133 i) By02sddh, = a6, 134

TiLcid @15'3 P@‘Fﬂﬁ@ﬂ%/@%@% 3ZD2916 HZ} 593
rfid2’ B3 S H2)7 3 8gater) TBp 7031 ol (Arc,
%*Téz‘iﬂq IBNSHBE Bl R0 @R 24397,
califh il At Qe ehevRrd Ceffittacy
et FarpEdmbinant PAK4 Kinase

main (PAK@HKD The cDNA cg

the 5'

dUictW
A seque
Taga(+), pET24a(+) or pGST4
1taining PAK4 KID was transfof

T clon& Blirchased from
,AT G X CCICATGAGCAGT [TE
A TGGGT @TTC AGC

GG rP R Graharifieddyois the
pRERdr R el tEncEr By st Peropds
ey %%R@ewaﬁa 167 (m,

Aﬁ%ﬁf@% 3&?@6@?@@@%@?& tisedf
%f@%pscwi?lv [EEES e T
REtL Nyl 'V%Q?n @?3 dyed flef‘ji“ﬁ 5'(:
[hefbs?'l@gl%'}%g noQ &mr?ﬁﬂQQ(P .?? 42 l-c(lz 2 Hy
Re.dihe+ F@%Q'nﬁmﬂﬁﬁ RSy 4342,
maqom&@h&lgDEB) cells for

Al AL s Y mciiceoad

recombinant protelmn EXDTEbeUII Fite pluuux.,uun ofPAKG P

rrooroeer

at Zggﬂg ithe ad d|t| ,F;Qg tO. the cells. The cells were then
harves E‘j nd I zed of pr teln Kyt BRI T A3t iHRsobenzamido)-6,6-
(pE ?’ 'EH AR TR A SAthA B8 S T4.5) were used for
the pu;}lﬁE tiéHs The-pyrified protein was then subj tedn;o t
cleavg® -t ags that were Inherited fr®

] g
plgs_m d thug ga)mathe

o s
ngion. PAKA dnase d ‘

enzymatic activity of P\Aﬂ§4 Ze—KB-wa&méasure
sfer of a phosphate résigtddebm a n

its ablllty to catalyze
side triphosphate to an
peptide

2 121

F

To a solution of compound 2 (194mg, 0. 406mmaol) and 1,8~ -bis{dimethylamino)naphthaiene
(34.8mg, 0.4eq) in 2m! 1,2-dichloroshtane was added - -chloroethyi chloroformate (133ul,
Seq) at 0°C. The reaction mixture was stirred at refiux for 1 hour and then evaporated to
dryness. The residue was dissolved in 1m! methano! and 1ml 2N LiOH, stirred at refiux for
1 hour, and again evaporated to dryness. The crude product was purified by prep-MPLC
and lyophilized to give the title compound in 28% yield (51mg) as white foam. ' NMR
(400 MHz, MeOD) d ppm 1.82 (s, 3 H) 1.73 (s, 3 H) 2.59 (s, 3 H) 3.05 (dd, J=13.22, 3.40
Mz, 1 H) 3.27 (dd, J=13.09, 9.57 Hz, 1 H) 4.75 - 4.83 (m, 1 H)4.82 (m, 1 H) 5.91 (dd,

10



(amino acid sequence EVPRRKSLVGTPYWM). The conversion of ATP to
ADP accompanies the catalytic reaction. The PAK4 KD catalyzed
“production of ADP from ATP was coupled to the oxidation of NADH

' tﬂﬁf’ﬂ&?f’ﬁ’@ activities of pyruvate kinase (PK) and 25 lactatePCT/IB2606/003646
dehydrogenase (LDH). The conversion of NADH to NAD" is monitored by
the decrease in absorbance at 340 nm (e340 = 6.22 cm"1lmM™) using a
Molecular Devices SPECTRAMAX 191)?ﬁTconjunction with the Biomec
FX. Typical reaction solutions contain 2 mM phosphoenolpyruvate, 0.35

MMAADI 53 O MMEE s 34 wztzpa%m @mﬁeksq 748 (0 4 HY 01 -

E T : TP, 1 unit
gﬁ%%he\écgo%%méﬂ Ozarlng?{?alr?lﬁI Eé?‘cpﬂll%%é)ﬁs%ys are initiated with

KD. The PAK KD Ki of each compound of the
= RS Nifgh.elltianssaiwtdalhariid v smgliiplesaf Percent
%Inhibition Raniisessrofstien rhibitotmesshif erestdnbiRilp bERR %ﬁé@%%%%mﬁ‘m
bee Tmmiorsau e FRIBE s Ton WIas Buigesea o, - o
Amesisain Raide GATRRBKNARH, MoS de, HEPLS T, RIS
P@Hﬂ&@;&ﬁg@%ﬁed rom Ema. &H SO\FASHORChESEa%RMATGC
Calbiochem. A Sandwich ET1SA RS oA RRAaGEIRERTIRS (6T DBk vere
Kin&es a&%ﬂﬂt?/ HiRhened Betrénarie Féife resbrotieldepartieainpliied product was
10 phaSprb ifRTiene SeBE i tyarainde sNOA0RA Q78R 3equencing. PAKA KD was

PO BROA6A0 3686 exd2bspatesaangd Ryramapitor] e binding of
e e TR
usedinghepigassay.and it has bean engineerod 1o ovEve R iDEgels for
GEF-£1b and the kinase domam (ROFEIMPARMKATKR was rmakati&7'C by the
indlcible i 5 CEIPIHE 55 trieyerlit rethegstervestavitiog ekdTie protein

'° naPHETER PSS RakrradoBERFR e sidiTatag DR taBicneT esiablisha 5)
phusishieasdaitio the pentoatiof: BfeHhurit] |88, q@gcggnvgm}.g&ggggqm% fo
EXflEass ﬂ@@%ﬁ%@m@@&mgﬁw%%q%ngt recelve induction. .

P

the_addition of 25nM PAK4
1 ko JLchy EES 1w i ¥ 2t H

aiibett EISEN ) B

phosphoy n event. ELISA plate Was preparsdiiife-coating the
o0 p@%s wifyhA%Hg(é% e At BHy (A L8P RRX T Hivoeis Srerrompn s aktuiilnd ey
bIOCkEEWIFFBER it RRiEy el sAtevz/travemsi@Ooina tedpitier agisalingm a
(TBSiPysifesSiabospiaiveopiatesitoredoates sith POYCBEIRE) LRSS 505 H.
Wifhﬂ'ﬁ-%@-%Bﬁeﬁﬁl%\]ﬁ’lﬁﬁ@:?@@@@npeHﬁu\y%‘jgg%?‘e Ao express
thasiRAlchi B b dsisline auaspiankand subseauenty
0 pIogclon of ADP from ATP

c itant! ith idate substances ordiuet
%mﬂa&?g%%%%%%?%&ﬁ'g‘gﬁ%{?#@%&ﬁ@%@%fé RHEYAlp dtnesRitFia and

additional

28 L HERBURE: SlrbblerintetramiepAEIABE AR Thatiresiby te
wiBREPRRA) T aBterbaes &1t f36M rmdedt ot R kiSnittestins 2-hBIdESIar Devices
BERRSEIRANAS IS dr i stiepsvpletisieie WRSHOE 4 BB NILIBS Linter
Detetiohoasiisasly(laeoonizing thﬂzﬂh‘,"ﬁ%f&r%%ﬁf‘? %@f'ﬁ?ﬂ‘a%ﬁ;‘g peptide
?M%qu 6%4WW Qlllgéyggﬂ&jf(gﬁr{ﬂgégé%%e% % Tween 20

so inked fAkasEabllt secondary anfioocy Jor b mities. coter
d%\ﬁlog)me,nt ofthe enzyf'}%éﬂ}f ?f@d"&ﬁfﬁowwﬁ@mmﬁém'm4 KD. The
peidk BJY 8(iBPARMPRET S e davamiio) \With inlisiorh ancecalt 4250 Museadn
withiPeRictrisnbibihiéesmafter8of thin iesine b alie R ERARMALES WELS, .
célloIpeeitio yamim eid e EeeENEREIISING P RN PRSI RGIRLANANSIS o - arican

Peptide Company. NADH, MgCl,, HEPES, DTT, ATP and PK/LDH wers purchased from
35  Sigma. Tween 20 was purchased from Calbiochem,

Capdidaterakbrianee aiieslds {Qﬁg‘g%%&aﬁ e ab.ﬁ?ﬁc?'%‘?o%‘ﬁsmﬁgs, and thus

A sandwich ELISA method was used i measure the PAK4 kinase activity in
whole cells, The level of PAK4-dependent phosphorylation of GEF-H1b can be



PAK4 Kinase Domain Kl data and PAK4 cellular assay EC50 data of the
compounds of 25 Examples 1-121: Ki data EC50 EX. 9. nM nM 1 10.1

. . . 6 30.9 738 (314
W 0.7(%20{’]3%#79.7 342.150.0 468.014.6 514.4271 P;E 85%“36“6

4 9964133 10757.2 11101 15.7 1295.5

2007/072153 PCT/1B2006/003646 -126 Kl data EC50 Ex.# nM nM 13

109 3.9 14 356 1514516.1 16 116 14{-2 17 259 110 18 23.3 28.3 19
7.8767.8 208.1380.2 2124.837.6 2217.414.8 23 122 3.90 24 63.7
140 2578.6 153 26 278 244 27 82.179.9 128 73.2 280 29 27.1 419

30 teerpe0 31858280 B2 Brdhd 62 a3BhA2fhospecific antibody to GEF-H1b. A

10

158

20

25

modified HEK 293 cell line is used in the bicassay and it has been engineered fo
overexpress both GEF-H1b and the kinase domain (KD) of PAK4. The KD of PAK4 is
inducibie in this cell line by tefracycline (Trex system, Invitrogen). The name of this cell
line has been designated TR-293-KDG. To establish a phosphorylation event on GEF-H1,
cells are induced with doxycycline to express the PAK4 KD. Negative control wells do not
receive induction. Candidate substance effect is measured as the ability to block this
phosphoryiation event.

ELISA plate was prepared by pre-coating the plates with a capturs antibody {o-
HA-tag mouse moncclonal anitfbody), biocked with BSA, and washed in 0.1% iween 20 in
tris-buffered saline (TBST). Tissue culture plates (precoated with poly-D-lysine) were
seeded with TR-203-KDG cells. The TR-203-KDG Cells were induced to express the
PAK4 KD with doxycycline overnight and subsequently & concomitantly treated with
candidate substances or diluent for an additional 3-hour, continuous exposure. Cells were
then lysed with a modified RIPA buffer sdppiemented with protease inhibitors, The fresh
whole cell lysates were then added to the ELISA plate for 2-hours. Between all
subsequent steps plates were washed 4 times with TBST. Detection antibody
(recognizing the phospho-specific epfitope on GEF-H1b} was added for 1 hour, followed
by addition of an enzyme linked goat a-rabbit secondary antibody for 45 minutes. Color
development of the enzyme-linked antibody was performed with a peroxidase substrate,
ABTS (Moss, inc.) with absorbance at 405nM read with a specirophotometer after 3¢
minute incubation. EC50 values were calculated by sigmoid curve fitting using a four-
parameter analysis.
PAK4 Kinase Domain Ki data and PAK4 celiular assay EC50 data of the compounds of
Examples 1-121:

K data ROS0

Ex. # {nig} {nbi)
1 10.4 10.7
2 18.7 8.7
3 42.1 50.0
4 68.0 14.6
& 14.4 271
8 30.8 27.8
7 344 230
g 124 T4
8 96.4 13.3
10 75 7.2
14 101 157
12 85.5 3.27




34510 60 3592.3 216 36 103 315 37 564 38 43.2 113 39 47.5612.23140
64.9 152 41 786 42 955 43 58.1 439 44 800 42 gég 2511.11 14862303&3 21
' 50 33. 18 20.
54.2 34.7 48 98.3 36.4 49 193 90.8 50 3
vgtzms@msnzs 0 WO 2007/072153 PCT/IB2006/003646 éﬁ%ﬁﬁeﬁ‘@m .
' Be 6.0 37.1 316"
EC50 EX. #nM nM 54 41 353 55 13.6 148
58 96.0 59 448 60 267 61 444 62 308 63 178 84 19.3 4000 65 849 66

556 67 193 68 48.2 34.1 69149 226 7{3@23

Kl data EC50
L Ex # {nig) {ni)
13 109 3%
14 356
15 145 16.1
16 118 17.8
7 258 110
18 233 283
18 7.87 87.8
2 8.13 80.2
21 248 378
22 17.4 14.8
25 122 3.90
24 63.7 140
25 78.6 153
26 zZ78 244
27 82.1 79.9
28 73.2 280
28 271 410
36 108 2080
3 858 230
32 57.4 162
3z 226
34 510 80
35 92.3 218
3 103 315
37 564
38 432 113
38 41.5 15.3
40 64.9 152
41 788
42 955
4 58.1 439
44 800
45 318 211
48 336 321
47 54.2 347
48 98.3 36.4
48 193 90.8
50 33.8 335
51 118 20.3
52 354 242
53 210 280




71101 84.1 72 93.8 362 73 354 200 74 47575 73.1 115 76 468 77 345

167 78284 79 96 2120 80 756 12 81 240 104 82 434 301 83 A 560 83

836.2584A7016 848396 851434 8668.7 18 87 67.3 88 35.6 88
WERHBH 3500 251 4 91 286 92 345 103 WO 2007/072153 PCT/IB2006/063646

PCT/1B2006/003646 -126 KI data EC50 Ex. nM nM 93 335 178 94 161

413 95137 127 96 12.559 97 110 1510 98 19.5 1080 99 67.9 423

100 108 178 101 113 4000 102 621 188512 104 89 9 105 121 4000

Ki data EC5{
Ex. # {nM) {r:64)
54 41 353
58 13.6 148
56 6.9 37.% |
57 11.3 18.0
58 896.0
59 448
60 | 287
et 444
62 308
a3 178
64 18.3 4000
65 849
) 558
867 193
B8 48.2 24.1
88 149 226
70 223
71 101 84.1
72 83.8 | 3682
73 354 200
74 475
75 73.1 115
76 468
77 345 167
78 284
79 96 2120
BG 756 12
84 240 104
82 434 301
83 A 550
238 38,2 5
84 A 70 18
84 B 396
85 143 4
86 63.7 18
87 67.3
8 35.6 88
BS 158 16
86 254 4
9 286
92 345 102




106 412 107 260 108 70 1150 109 176 110 81.7 42% 111 nhibition at M
66% 112 nhibitionat 1 M 65% 113 inhibition at I tiM .70% 114 inhibition
at1 M 115 20.8 4000 116 21250 117 357 8.8 118 226 119 260 52 120
WAB3AW2E6:2 124 Compound of Example 2 PCT/IBI006/083646
(1S)-2-(dimethylamino)-1-phenylethyi 3-[(4-
nuorobenzoyl)amino]-6,6-dimethyl-4,6-dihydropyrrolo[3,
?-c]pyrazole-5(1H}carboxylate showedigi vivo tumor growth inhibition of
HCT116 human colorectal carcinoma tumor 5 xenografts in athymic mice.
The details are provided inthe following paragraphs. Material and

preparation: The HCT1 16 ggli line Bbtaip 3 )‘from American Type
Culture Collection (ATCC/ gethesdps DT CEels were-grown as
monolayers in McCoy's nmggia eacjrgoppten ! ted-with 10% FBS (each
from Life Technologies, NG B WO-208+6+2153
PCT/1B2006/003646 -128MD)amd, .éaintaincégat 37¢ in a humidified
atmosphere at 5% CO2. T 37 i 3 } to athymic mice
were harvested near conffyence-b in%ubati AAAth 0.05% Trypsin-EDTA.
Cells were pelleted at 45 57- ; cell pellets were re-
suspended in serum-free MeCey'simedi fihlemerdted with 50%
matrigeL Tumor cells 5 (19;.§Qg_ggiléqgnlmn| Were implanted s.c. into the
hindflank region of each hotse-on d&_0 and*¥owedito grow to the
designated size prior to th %A dminisfBition of compourid for each
experiment. Tumor growth Bhibitid? Treatment was iditiated when tumors
were approximately 104 89 9
108 121 1 4000
106 412
107 260
108 70 1150
108 176
10 81.7
42%
111 inhibition at
3 i
86%
112 Inhibition at
1 M
65%
112 tnhibition at
b
70%
14 inhibition at
ub
118 20.8 4000
116 212 50
117 357 B.5
118 226
11¢ 280 52
120 463
121 16.2 124

Compound  of Example 2 (1S)-Q-(dimethyiamino)»'imphenyiethyi 3-{ (4~
ﬂuorobenzoyl)amino]—s,6-dimethyl-4,G-dihydropyrroio[a,4-c]pyrazote~5(1H}carboxyiate

showed in vive fumor growth inhibition of HCT116 human colorectal carcinoma tumor

S xenografts in athymic mice. The detaiis are provided in the foltowing paragraphs.
Material and preparation: The HCT416 cell line was obtained from American Type

Cutiure Collaction (ATCC, Bethesda, MD}. Cells were grown as .mono!ayers in McCoy's
media each supplemented with 10% FBS {each from Life Technologies, Inc., Bethesda



200 mm3 in size. Compound of Example 2 or vehicle (methyl cellulose,
MC) was 10 administered as an oral gavage daily or every other day at

10 mng. Tumors were measured using Vernier calipers, and tuImzogr,mmmﬁ
W& Wére calculated utilizing the formula length X widths SB

Tumor volume was measured on the indicated days, with the median
tumor volume indicated for each group gf 12 animals; median SEM. At

the end of the study, the maximum pelj 2Nt tumor growth inhibition was
calculated as 100 X (tumor 15 volume{"., - tumor volume;MOwi) for
Ccimp@an;m n;ﬁm;aéywzaireamd %::r%ﬁﬁgg(&%g?sa{%faﬁﬁ’% %b'f.tuﬂ%r cells for
volummindibion¥eRiGR AR IaK 39AN Moy growth delay was -
caleated-as median tumo JfVPOHJ %*g%go- median (%?J?‘ﬂ%%rn{:/% I%Yrﬁ%a\?v%\é\?gnw%g‘no'os %
median tumor volume reachec A STt b o0t oo gy pellsts were re-

TreAFREMSRithseBmBeriMaCoyE Batise 2mizipenion Wiy50% MtighierTumor celis
Gunidrs Yefbetislanimabiwere iohi@0edmm harttecomtianie bin 28 akaysnidntd theday

corfirahdteimgss iegahen eralufbitnes 284 bAsPNAY) ad HAALMRAZ UEDEM: for
consiyesidptikireated tumors reached evaluation size (1250 mm) in

order to a tumeor growth delgy. Compound of Example 2 was
s"ﬁﬁg i??%’}or‘- %ﬁ?ﬁggﬁ%éw PR IR SR YmeR viRsh IRPRAGTAtely

administere

1or9 %Kﬂ%llﬁ‘n‘f’g"anﬁoﬁmﬁ‘éré’a REDeh Roler atehieiea dmeihisteptiddsptidD5was

10saRENBIRIFTRS. Sran rhisrsaastoailp o€ emepouthdrofxamplen2ial 58mors were
mgrkepslagdorsiy wgikgaivery, ataatdayviana<dermRNIRIREaHe R B tormula
taiony g RS ISuR IR0 0 9 QIS0 8131 e
res&ggg}g%gpggpﬂgﬂﬁ%@g%}l%I%Etrer%edog%]gr%ﬁai Frl‘gure 51N )

addi E%g]hgéurgorn%rowt elay of 12.7 0 0-8 days Wis BELEHFetFit thicthsoen

mgrkgiaay of 75 Tig/Ry eORRF SHaragTr H dehibiierwvas spadavsigs(FIg U gumor

51y YAieRese adHIASIERE NS em pUrRPEIEYNS DI St Ugheatttheradayimor
tredrHEAdyclerme nekaigapioe sebidid galtipyoa e CENERUERED SRINWRIEN as
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anéniEbifieh (et BAG OEPBPaETWhichstinmity4ie abment It GRARA: BN Qbnirols
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volugmegicated 1}95/95%8/03&1& day dose levels, respectively (Figure 1}. Mice
30  administered Compound of Example 2 throughout the 28 day treatment cycle generally
appeared healthy and continued to gain weight.
The tumor growth inhibition and tumor growth delay resulis of compound of
Exampie 2, (1S)—2—(dimeﬂ1yiamino)~‘;mhenylethyl 3-[{4—ﬁuorobenzoyi)amino}-e,e-dimethyin
4,6-dihydropyrrolof3 4-cipyrazole-5(1H)-carboxylate,  are summarized in the following
35  talbe and Figure 1.

Endpoint Parameter S0malkg QD 75mg/Kg/QoD
Tumor growth inhibition | %1 Glwex 039 50.0 36.8




animals; median SEM. *ANOVA p<0.01 for both 50 & 75mg/kg vs. vehicle
groups at indicated timepoints. 10 15131 Claims We claim 1 A
compound of formula Ill, R2 NH R33 0 R9 N'~B~CH NH RB R1 0 Ili 132
WIREIR85s -0-, -NR'- or-CHR -, wherein R1 is H or C1-C3ratiryiRdsignse46
selected from C1-C6 alkyl, -(C1-C3 alkylene)m phenyl, -(C3-C5
cycloalkylene)- phenyl, -(C1-C3 aikylene)m (C3-C,o cycloalkyl), -(C1-C3
alkylene)m (C5-C1o cycloalkenyl), -(C1133 alkylene)m (3-10 member
heterocyclyl), -(C3-C5 cycloalkylene)-(3-10 member heterocyclyl),

-(C1 @mlkylene)m (5=12-member-hetereand)and -(C3-C5
cycload (5-12.member_heteroaryl), and R1 is optionally further
subéﬂtuf ?T?T vimG&é%uos gT&ﬁ"é‘d“foﬁ’Ys'XCl-@@ alkylene)mdmalide,
-(C1-C3 alkylene)m hydroxyl, -(C1-C3 alkylene)m™-CN;C1-C6 aikyu

C1-C6 peffiughvaiyt, Fi@iteG3 alk;y&@;@},d {gi’l
alkyterTaym Nin2n- (Colorectaialadens) _6(;@6&;%? %@ﬁﬁ%ﬁ? S growth of

lkydengls d C3alky E% SiiaYspgtce.  Oral
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alkylepa INBRRQ, wherein eacﬁéléP afr%/ Sll?qu @lngepgﬁa Yuyce stegps at

1palkyl, or RP and R9, together with the nitrogen atom they attach to, form a
ring selected from 3- 7 member heterocyclyl and 5-7 member heteroaryl,
the said ring is optionally further substituted by 1-6 groups selected from
halide, C1-C3 alkyl and C,-C3 perfluoroalkyl; R9 is selected from C1-C6
alkyl, C1-C6 perfluoroalkyl, phenyl, -(C1-C3 alkylene)-phenyl, C10-C12
aryl, C3-C12 cycloalkyl, -(C,-C3 alkylene)-(C3-C12 cycloalkyl), C4-C12

15 unsaturated nonaromatic carbocyclyl, -(C,-C3 alkylene)-(C4-C12
unsaturated nonaromatic carbocyclyl), 3- 12 member heterocyclyi,
-(C1-C3 alkylene)-(3-12 member heterocyclyl), 5 -12 member heteroaryl
and -(C,-C3 alkylene)-(5 to 12 member heteroaryl), and each R9 is
independently optionally further substituted by 1-6 groups selected from
halide, C1-C6 alkyl, C,-C6




perfluoroalkyl, -OH, C1-C6 alkoxy, -(C1-Ce alkylene)-(C1-C6 alkoxy)
-NH2, -(C1-C6 alkylene)- NH2, -(C1-C6 alkylene)-(C1-C6 alkylamino),
C1-C6 alkylamino and CN; and eath'm is independently O or 1; or a
pharmaceutically acceptable salt thereof. 2 . The compound of claim 1, or
a pharmaceutically acceptable salt thereof, wherein R2 is methyl; R3 is
methyl; B is -0-, -NH- or -CH2-; R' is selected from the group consisting of

%@,S- C3 alkyl, phenyl, -(C1-C3 alkylene)-phenyl, -(cyclopropylene)-phenyl,
We@BIC 1, cycloalkyl, -(C;- C3 alkylene)-(C3-C10 cycloalkyl), 3-10 member

1.

- C1-C3 alkyl. 4. The c

heterocyclyl, -(C,-C3 alkylene)-(3-10 member heterocyclyl),
-(cyslopropyierné jof8wdid ithember heterocyclyl), 5-12 member heteroaryl,
-(C,-C3 alkylene)-(5-12 memberheteroaryl) and -(cyclopropylene)-(5-12
member heteroaryl).. and Rifis optioRally further substituted by 1-6
groups selected 133 from F, MON' C/‘Fi-C6 alkyl, C1-C6
perfluoroalkyl and -(C1-C ~C6-alkoxyl). 3. The compound
of claim 2 , or a pharmageutically’acceptable saltggbereof, wherein R8 is
-(C1-C6 alkylene)m NRER, wherein each R and Rp is independently H or

porhd of claim 3, or a pharmaceutically salt
acceptable thereof, wRerein R8 is selected from -CH2-N-(CH3)2,
-CH2-NH-CH3 and -CH2-NH2. 5 . Tife compound of claim 2 , or a
pharmaceutically salt acceptable thereof, wherein R8 is -(C1-C6
alkylene)m NRPRP, and RP and RP, together with the nitrogen atom they
attach to, form a 3-7 member heterocyclyl, the said 3-7 member
heterocyclyl is optionally further substituted by 1-6 groups selected from
halide, C1-C3 alkyl and C1-C3 perfluoroalkyl. 6. The compound of claim 2
, or a pharmaceutically acceptable salt thereof, wherein R9 is selected
from the group consisting of C1-C8 alkyl, phenyl, -(C1-C3
alkylene)-phenyl, 5-6 member heteroaryl and 3-7 member cycloalkyl, and
R9 is optionally further substituted with 1- 6 groups selected from F, Cl,
C,-C6 alkyl, C1-C6 perfluoroalkyl, -OH, C,-C6 alkoxy, -(C1-C6
alkylene)-(C,-C6 alkoxy) and CN. 7, A compound selected from the group
consisting of H3C CH3 N N\/N N H H3'- CH3 O CH3 HN (R) N N~ N-//
-NOCH3ORCH3 HN~)N OACHa H3C CHN O HH3C CH3 N\ ~"
NJNo O CH3N N~




HN CH3 HNO (S)NHHNO(S)N FCH3F F H,C CH3C H H3C CH3
40HS) N HN LS) N CH3 0 CH3trans Ph 134 H3C CH3 H3C HH CHO
/ N\'N N\ N4 HN HN CH3 HN ?"-CH3 HN (S)N OF0\CH3'CH3 \F
H3C CH3NON\N-/O/CH3 HN'S§N OCH3 Nandsora
harmaceutlcally acceptable salt thereof. 8. A compound selected from
e group consisting of H3C CH3 H3C CH3 HNOiNN 11 N\N N CH3
HN BI-‘I"a‘FlN NN (SHY HIESE) 1B NOHS el

R' is selected from C-Cg alkyl, -(Cs-Cs alkylene),-phenyl -(Cs-Cs cycloalkylene)-
phenyl -(C4-Cy aikyiene),-(Cs-Cyo cycioalkyl}, -(C4-Cy alkylene),-(Cs-Cyy cycicalkenyi), -(Cy-
C3 alkylena)~(3-10 member heterocyciyl), -{Cs-C; cycioalkylens}-(3-10 member heterocyciyl),
«{(Cy-Cs alkylene),-{6-12 member hetercaryl) and —(C:-Cs cycloalkyiene)-(5-12° member
heteroaryl), and R' is optionally further substituted by 1-6 groups selected from —{C4-Cy
alkylene)-halide, —(C4-C5 alkyiene),-hydroxyl, —(C4-C; alkyiene)--CN, C4-Cq alkyl, C4-Cs
perfiucroalkyl, —(C.-Cs: alkylene),~(C-Cs alkoxyl), —Ci-Cy alkylengj,-NH,;, —(C-Cs
alkylene),-(C.-Cg alkytamino), —{C4-Cs alkylene)q-(Cy-Cs cycioalkyly and —{C4-C; alkylene)n-
{3-5 member heterocyclyl}, and the said C:-Cs; cycicalkyl and the said 3-5 member
heterocyclyl is optionally further substituted by 1-3 group selected from —F, Cy-Cs alkyl, C+-Cs
perfluoroalkyt 2nd oxo;

wh

each R? and R? is independently C;-C; alkyl, or R” and R®, together with the carbon
atom that R” and R® attach to, form a C»-C, cycloalkylene:

R? is —(C,4-Cq alkylene),-NRPR? wherein each R” and R" is independently M, C-Cs
alkyl, or R? and R, together with the nitrogen atom they attach to, form a ring selected from 3-
7 member heterocyclyl and 5-7 member hetercaryl, the said ring is optionally further
substituted by 1-6 groups selected from halide, C;-Cs alkyl and C,-C; perfluoroalkyl,

R? is seiected from C.-Cy alkyl, C+-Cg perfiuoroalkyl, phenyl, -(C-C; alkylene)-phenyl,
Cip-Cyz aryl, Cs-Cyy cycloalkyl, -(C4-Cs alkylene)-(Cs-Cy,; cycioaikyl), C4-Cyp unsaturated
nonaromatic carbocyclyl, -(CrCa alkyiene}-(C4-Cro unsaturated nonaromatic carbocyciyl), 3-
12 member heterocyclyl, -(C4-Cs; alkvlenel-(3-12 member heterocyciyl), & -12 member
heteroaryl and -(C4-Cs alkylene)-{5 to 12 member heteroaryl), and each R? is independently
optionally further subsfituted by 1-8 groups selected from halide, C-Cs alkyl, Ci-Cs
perfluorcalkyl, -OH, C-Cs alkoxy, -{C-Cg alkylene}-(C4-Cs alkoxy) -NH,, -(Cy-Ce alkylene)-
NH;, -(C-Cs alkylene)-(C-Cs alkyiamino), C4-Cq alkyiamino and CN; and

sach mis independently 0 or 1;
or a pharmaceutically acceptable salt thereof.
2 . The compound of claim 1, or a pharmaceutically acceptable sait thersof, wherain R? is
methyl; R® is methyl; B is —O-, =NH- or ~CHy-; R’ is selected from the group consisting of C4-
Cg alkyl, phenyl, «(C-C4 alkylene)-phenyl, -(cyclopropylene)-phenyl. Cs;-Cqo cycioalkyl, «(Ci-
C; alkyiene}-(Cs-Cyq cyciocalkyl), 3-10 member heterocyclyl, -(C4-Cs alkyiene)-(3-10 member
heterocyciyly, ~(cyclopropyiene}-(3-10 member heterocyciyl), 5-12 member heteroaryl, -(C4-Cs
alkylene)-(5-12 member heteroaryl) and —(cycicpropylene)-(5-12 member heteroaryl), and R’
is optionally further substituted by 1-6 groups selected



_N3\WXH3CCH3H3CCH3 NOHO N N-CH3NNCH3 HNHN (S)

NHNO(S)NO\CH3 wWACH3 (NF H3C CH3HYOHH3CCH3N\No

CH3 NN\NHNpCH3HNO(S)NHN (S)N/CH3 OCH3 S~135 H

H3C CH3 H H3C CH30 N\ N OCH3¥N O(S NCH3 HN O (s) N 0 CH3

CH3)O H3C CH3NO N\N-~O CH3 HN (s) N 0 CH3 H3C and OH3

or a pharmaceutically acceptable salt thereof. 9 . A compound selected
frofioim theyrsy coNsistiries (Y KisEsoBAUaREeHEN O P NEIN G2 ig(C1-Ce
alk@3 H O CH3HNON

3. The compound of claim 2 , or a pharmaceuticaliy acceptable salt thereof, wherein R?
s —(C4-Cq alkylene),-NRPR® wherein each R” and R% is independently H or G4-C, alkyl.
4. The compound of ciaim 3 , or a pharmaceutically salt acceptable thereof, wherein R?

is selected from ~CHo-N-(CHg)o, ~-CHo-NH-CHas and ~CHp-NH,.

5. The compound of claim 2 , or a pharmaceutically salt acceptable thereof, wherain Rt
—(C,-Cs alkylene),-NR®R" and RP and RY together with the nitrogen atom they aitach to,

form a 3-7 member heterocyclyl, the said 3-7 member heterccyclyl is optionally further

substituted by 1-6 groups selected from halide, C+-Cs alkyl and Cy-C5 perfiuoroalkyt.

6. The compound of claim 2 , or a pharmaceutically acceptabie salt thersof, wherein R®

15 selected from the group consisting of C-Cy alkyl, phenyl, -{C:-Cy alkylene)-phenyl, 5-6

member heteroaryl and 3-7 member cycloalkyl, and R is optionally further substituted with 1-

6 groups seiected from F, Cl, C;-Cy alkyi, C4-Cq perfluoroalkyl, -OH, C:-Cq alkoxy, <(C4-Cs

alkylene)-(C4-Cs alkoxy) and CN.

7. A compound selacted from the group consisting of
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HN (sONF CH3 CH3/ H3C\ H3C CH3 F HH3C CH30 0 N-NH CH3 N
\N\VHNCH3N-00 HN O (S)N\O N_CH3 CH3 S) H3C H3C HH3C
CH3 NCH30 NON\N-( NVN - \/1%49) O CH3HNOoHN)NH3C-N 0
CH30(s) /CH3H30\ F136 NH3CCH3 O N\N~-OF HN O H3C-N
CHSHSandCE ora pharmaceut!gglly acceptable salt thereof. 10. The
ph@rm ufigal gomyposition,coimphising-the compound of claim 1, or its
pharfna cally-a ceptal@ h@r 1 . The use of the compound of
cl3i , rma}@ﬂgtic ceptable sait thereof in the manufacture
of ' o¥ treatitif.abnorm&l cal| growth in a mammal. 12. The
e use’of the compound'®f claifq 1 or a pharrideeutically acceptable salt
of in the manufacturg o¥ a medicament for inhibiting a PAK4 protein
e, wherein said medicament is to be contacted with the PAK4

kinase..
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or a pharmaceutically acceptable salt thereof.

8. A compound selected from the group consisting of
HsC HC on
poooy o o ¥ 3o
N /
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HaC
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/ N
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or a pharmaceutically acceptable s:alt thereof,
9. Acompound selected from the group consisting of

L CH3
o HaC CH3 N
’N \ CH3
Ny |
HN CHﬁ
HaC
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o) N—O %O
CH, )
n~CHs
1
HyC
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! HC  cp,
/N 0o
N, | N—{
0 F
HN
© HaC—N
CHs
and F

or a pharmaceutically acceptat;Ee salt thereof.

10. The pharmaceutical composition comprising the compound of claim 1, or its
pharmaceutically acceptable salt thereof.

11, The use of the compound of claim 1, or a pharmaceutically acceptable salt thereof in
the manufacture of a medicament for treating abnormal cell growth in a mammal.

12. The use of the compound of claim 1 or a pharmaceutically acceptable salt thereof in
the manufacture of a medicament for inhibiting a PAK4 protein kinase, wherein said
medicament is to be contacted with the PAK4 kinase..



